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Mpepncnoeune

YBaXkaemble 3aKasynkuy,

Bnaropgapum Bac 3a npnobpeteHmne npmnbopa AVUZ2. lNepen ncnonb3oBaHNEM
BHMMATENbHO MNPOYTUTE OAHHOE PYKOBOACTBO, ocoboe BHMMaHWE yOenvB
pasgeny «lpaBuna TexHUKn 6€30nacHOCTUY.

[Mocne npoyTeHma 9TOro pPykKoBOOCTBO COXpaHWUTE ero pAand ﬂﬁﬂbHGVILLIGFO
ncronb3oBaHWA.

Copepxallascsa B HaCcToALLEM OOKYMEHTe MHpopMauma npeaocTaBneHa «kak

€CTb» U MOXET OblTb M3MEHEHa B OyayLumx Bepcusx 6e3 npensapuTenbHOro
yBEJOMIIEHUS.
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XapakTepncTumkm

MapameTpbi:

KaHanbl: 4 aHanorosbix KaHana, 1x KkaHan BCrnomMoraTesibHOro Bbixoaa
[Monoca nponyckaHua aHanoroBoro kaHana: makc. 300 Ml'y

BonHosoe conpoTtmenenme 1 MOm mnnm 50 Om

Makc. YyacToTa BbiIOOpKU B peanbHOM BpeMeHu: 2 [Bbi6/c

Makc. nybrHa namaTtn: 220 MAH ToYek

Makc. ckopocTb peructpaunu ocumnnorpamm: 300 000 ocumnnorpamm/c
[rana3oH BepTukanbHon YyBcTBUTENBHOCTU: 1 MB/nen. ~ 10 B/pen.
[nanasoH cTpo4Hom pa3BepTku: 2 He/aen. ~ 1000 c/gen.

10.1-A410MMOBbLIN CEHCOPHbIA 9KpaH C aKTUBHOW MaTpULIEN YNPaBASIOLLMNX
TOHKOMNEeHOo4YHbIX TpaH3ucTopoB (TFT), paspewenmne 1280800
BHyTpeHHss namaTtb 32 b

3awmTHbIN Kopnyc n3 nonnmvepos ABS un TPU, pyuka n3 TPE, kKomnakTHbIN
pasmep 265x192x50 Mmm

CbEMHbIV NUTUA-UOHHBIN akkymynsaTop 7 500 MA-4, NpoaoIXUTENBbHOCTb
paboTbl NPpMeEPHO 4 Yaca, Macca Bcero 1,9 Kr, Bktovast akkymMynsaTop

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



DyHKYNI:

e OcHalleH MHOIFOYHKLNOHANbHOW cUCTEMOMN SigtestTM,
obecneudmBaroLLlen CTabUNbHYIO 1 HaOEXHY0 paboTy

e BcTpoeHHOe pykoBOACTBO MoOnb3oBaTens, bonbwon akpaH ana ynobcTsea
YTEHWNA

e [lopgoepxka nepenMeHOBaHUS METOK KaHanoB, ObIiCTpas HacTpouka
napameTpoB KaHaNnoB

e BcTpoeHHbI marasunH npunoxeHunn AppStore, MHOXECTBO NPUNOXEHWNN
ons ycTpomctB Ha 6ase Android: anekTpoHHble MHCTPyMeHTbl, WPS,
6paysepbl 1 T. 4.

o Qawnnosbin meHepxep ES File Explorer nogpepxwmBaeTr ynpaBneHme
dannamm n 6ecnpoBogHyt0 Nepenavy AaHHbIX Ha OCHOBe nNpoTokona FTP

e CoxpaHeHue gaHHbIX 0 dopmax curHana B 3 opmatax (WAYV, BIN, CSV)

e [logpoepxka CHNMKOB 9KpaHa, BPEMEHHbIX METOK I MHBEPCUI LIBETA

e [lopnepxxka ObICTpON 3anncu BUOEO

e [logpepxka 6ecnpoBOogHOM NevYaTyn CHUMKOB 3KpaHa

o [logoepxka undposoro ¢nyopecueHTHOro aucnnes ¢ 256 ypOBHSAMU
rpagauunnm ceporo 1 otobpaxeHust LLBETOBOW TeMnepaTypbl

e [logpepxka oToBpaXxxeHnsa COXpPaHEHHbIX AaHHbIX

o [logpepxxka KannbpoBKK HYNSA OOHUM HaXaTmnem, pyvyHas kanmbposka Hyns

e [loppepxka nepekntoveHus conpoTtmenenmna 1 Mom/50 Om

e [logoepxka QYHKUNN CErMEHTUPOBAHHOIO XpaHEeHUsl, BO3MOXHOCTb
3axBaTta 0o 10000 kagpoB (pbopM CUrHANOB B CErMEHTax

e [logoepxka OTKpbITUA 4 3TanoOHHbLIX (OPM CUMHaNOB OOHOBPEMEHHO,
nopaepxka (prkCMpoBaHHOro BbIbOpa TeKyLLEero kaHana

e BoamoxHOCTb COXpaHeHuns 10 NONb30BaTENbCKUX HaCTpoeK
ocuwunnorpada

e KnaBunwa 50%, nogaepxka LEHTPUPOBaAHUS BPEMEHHOWN pa3BepPTKW,
YPOBHS1 cpabaTbiBaHMA TpuUrrepa, Kypcopa v NONOXEHUs KaHana OgHUM
HaXkxaTnem

e [lopoepxka 4 mMeTOOOB BbIOOPKW: HOPMalbHbIA, YCPEeAHEHHbIN,
ormbarowmnin, NNK-NMK

e [loppoepXka aBTOMaTMYECKOW HACTPOWMKW W aBTOMAaTU4ecKoro Bbibopa
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Anarnas3oHa, aBTOMaTUYECKIA PEXMM 3aBepLuaeTcs 3a 1 cekyHay

[o 31 namepeHuns, otobpaxeHne BCEX U3MEPEHUN Ha 9KpPaHE OOHUM
HaXxaTmem, nognepxxka 6-6MTHOro YyactoTomMmepa

PacwupeHHble yHKLMM TpUrrepa: rno ppoHTy, OJINTENbHOCT UMMYbCa,
noruike, N-ppOoHTY, MUHNMaNbHOMY UMMYNbCY, HAKNOHY, 3aepPXKe, BUAEO,
UART, I12C, SPI, CAN, CAN FD, LIN, 429, 1553B

PaclwnpeHHble @QYyHKUMW OEKOOMNPOBaAHUS MNOCNeaoBaTeslbHOM  LLWHbI
(onuwmsa): UART, I2C, SPI, CAN, CAN FD, LIN, 429, 1553B, nognepxka 2
KaHanoB AeKoAnpOBaHMs, NoAAEPXKKA peXnMa AeEKOANPOBaHNA TEKCTa
MoonepXxka pacWMpPeHHbIX MaTeMaTudyeckmx QyHKUNA: KBagpaTHbIN
KopeHb Sqrt(), abcontoTHoe 3HavyeHme Abs(), rpagyc Deg(), pagnan Rad(),
nokasatenb cteneHn Exp(), andpdepeHuyman Diff(), norapucdm In(), cunHyc
Sine(), kocuHyc Cos(), TaHreHc Tan(), uHterpan Intg(), norapucdm Log(),
apkcuHyc arcsin(), apkkocunHyc arccos(), apkTaHreHc arctan(), BCTPOEHHbIe
dyHKUMK MacuTabmnpoBaHma 1 6bicTporo npeobpasoBaHma Pypbe (BMND)
MNopaepxxka annapaTHOWM UNbTPaUMK BbICOKUX/HU3KMX YacToT (gmnana3oH
perynunposkn AVU2 coctasnsieT 30 'y, ~ 300 MI'u, AVU2: 30 k'~ 100 MT L),
NCKITIOYEHME HE3HAUYNTESbHbIX YaCTOT AJ151 YCTPaAHEHNS NOMEX

Mopnepxka O6MNOKMPOBKWN BbIKIKOYEHUS NUTaHWA agna  6e3onacHoro
nepemMeLleHmns

Bce nntepdencol: Wi-Fi, USB 3.0/2.0 Host, USB type-C, 3azemnenune, HDMI,
BbIBOA TpUrrepa

[Moppepxka nporpammHoro obecneveHus gna K v gncTtaHUMOHHOIO
yrnpaBneHns C MOMOLLbIO NPUIOXEHNA MOOUNBLHOrO TenedoHa, noanepxka
b6ecnpoBogHon nepenavm amnoB Ha ocHoBe npoTokona FTP

[MogpepiKka pycCKOro, aHrMmMmcKoro, KUTanckoro v apyrnx 3bikoB
Mogpep>kka paboTbl C MOMOLLbIO MbILL

Moponep>xka KEHCUHITOHCKOrO 3amMKa 4151 3alWMTbl OT KPaXu

Moppepxka QYHKUMW OHNANH-OOHOBNEHMA NpOorpaMmMHO-annapaTHbIX
cpencTs

LononHuTenbHbIM NPOOHUK W3MeEPeHUss Toka, AanddepeHUnanbHbI
NPOOHNK, ONTUYECKNIN WN30ANPOBAHHbLIN MPOOHUK, creumanbHbiA Keunc,
CyMKa 1 gpyrme npnHagnexHocTn gns ocuunnorpada
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Fnasa 1. MpaBuna TexHNKM 6e30NacHOCT

1.1 NpaBsmna TexHmkm 6eaonacHocTn

Bo nsbexaHue TPpaBMMpoOBaHWA NepcoHasia N NoBpeXxaeHnda naHHoOro nagenmnd

WIN KaKUX-NMOO CBA3AHHbIX C HMM YCTPOWCTB Heobxoammo cobnogaTb

cnegywowmne npasuna TexHUKM 6esonacHocTtu. [na Toro 4ytobbl mM3bexaTb

BO3MOXHbIX Yrpos 6e3onacHoCTH, npm wvcnonb3oBaHN AOAHHOIoO WM3OennA

Heob6xoaumo cobnoaaTh cneayloLlme rnpaBmnna TeEXHNKN 6e3onacHoOCTN.

MNepen Hayanom akcnayaTaumm HeobxoanMo 0O3HAKOMUTCSH C HACTOALLNM
PYKOBOACTBOM.

Pabota ¢ ocuunnorpaom n ero TexHn4eckoe obcnyxmBaHme AOO0/MHKHO
OCYLLECTBNATLCA NEPCOHANIOM C WMHXEHEPHOW MOAroTOBKOW, NMEKLLM
HaBbIKM Mo pabote ¢ CBY ycTponcrtesamum.

Mpwn akcnnyataumm npnbopa Heobxoanmo cobnogatb Tpebosanumsa: FTOCT
IEC 61010-1-2014, «[MpaBuna TEXHNYECKOW aKcnnyartaumm
9NEKTPOYCTAaHOBOK noTpebutenen» un «lpaBmna no oxpaHe Tpyga npwu
aKcnayaTauum 971eKTPOyCTaHOBOKY.

MNepen BknoyYeHnem npubopa B CeTb creayeT NpOBEpPUTb MCNPaABHOCTb
Kabena nuTaHuns, Npu NOAKAOYEHUN K CETU — HAAEXHOCTb 3a3EeMJIEHUS.
3azemneHne npmbopa pekomeHayeTcss Npov3BOAUTb 4epe3 Kabenb
NNTaHWS, NOAOK/IIOYAEMbBIN K CETEBOMY COeAUHUTENO npubopa wu

TPEXMNOSKOCHON  pO3eTkKn  ceTn. [NONoNHUTENbHO  pPEeKOMeEHAyeTCs

e
COeAVHUTbL KMEeMMY -~/ , pacnofiOXXEHHYO Ha npunbope, C LUNHOW

3aLMNTHOro 3a3eMJIEHMS.
Vicnonb3ynte nopgxogswmia WHYpP NnTaHusa. Vicnonb3ymTte TONbKO LUHYP
NNTaHUA, npegHas3Ha4YeHHbIN ons OAHHOro npoaykTa W
cepTUdnLMPOBaHHbIN O CTPaHbl/pPernoHa Ncrnosib3oBaHus.

Ha paboyem wmecTe p[o/mkHbl ObITb cobntogeHbl TpeboBaHUA MO
obecnevyeHnO 3aWMTbl OT BO3OEWNCTBUSA CTATUYECKOro Hanps>KeHUs no
FOCT IEC TR 61340-5-2-2021.

[na 3awmnTbl OT 9MeKTpocTaTUYecKoro paspsiga v npenoTepalleHus
noBpexaeHmss onepatopa W npubopa WMCNONb3ynTe 3a3eMJIEHHbIN

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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NpoBOAALMIA HACTOJSIbHbIM KOBPWK W HageBalTe Ha PyKYy 3a3eMSIEHHbIV
aHTUCTaTM4YecKknin bpacner.

e He BctaBnanmte BWUNKY B MbllbHblE W TPs3Hble PO3eTKWU. [110THO wn
NONHOCTbIO BCTAaBAANTE BUNKW B NpeAHa3HavYeHHYo a1 3TOro po3eTkKy.

e He neperpyxamte po3eTkn, YOJMIHUTENW WK ceTeBble DUIbTPbl. OTO
MOXET BbI3BaTb MoXap Uan NopaxeHmne anekTpu4eckmm TOKOM.

e He cHMmanmTe KpbILWKKY Un Kaky-nmbo YacTb Kopryca BO BpeMsi paboTbl
npubopa. BTO OOHaAXWUT UENN W KOMMOHEHTbl N MOXET NPUBECTU K
TpaBMam, BO3ropaHuio 1 MNopaxxeHNeM a1eKTPUYECKNM TOKOM.

e [lpoayKT He 3aluLLEH OT NPOHNKHOBEHUS XMaKkocTen. Ecnm He NpuHATLI
HeobxoauMble Mepbl NPEefOCTOPOXHOCTX, TO MNONb30BaTENlb MOXET
NoNy4YnTb yaap TOKOM 1 npmnbop byaet NoBpexaeH.

e He ponyckanTe BO3HNKHOBEHUS NOXapa 1 TpaBMUPOBaHUSA NepcoHarna.

e He pasmewante npubop Ha HarpeBaTeNbHbIX YCTPOWMCTBAX, TakKMX Kak
paguatopbl nnu oborpeeatenn. TemnepaTtypa OKpyXatowen cpeabl He
OO/HKHA MpeBbilaTb MaKCMManbHyl0 TemnepaTypy, YKas3aHHyl B
TEXHUYECKMX XapaKTepucTmkax Ha npunbop. leperpes npoaykra MOXET
Bbl3BaTb MOPaXeHMEe 3NEKTPUYECKMM TOKOM, MoXap n/unu cepbesHble
TpaBMbl.

e [lpaBunbHO nMoAkNO4YamTe W OTKIOYaUTe MpPOobHUKKN. [lpaBUIbHO
nogkno4nTe NPobHuK npubopa, NpM 3TOM €ro Kiemma 3a3emMiieHus
OOMKHa OblTb nogknat4veHa K 3asemneHuto. He nopgkniodamte m He
OTKAOHaMTE MPOBGHUKKN WM N3MEPUTENbHbIE MPOOHUKN, MNOoKa OHWU
NOOKOYEHbI K MICTOYHUNKY HaNpPs)KEHUS.

e [lepen oTcoeguHeHMEM MPOBHMKA OT W3MepUTeENnbHOro npubopa
oTcoeanHUTE BXOA4 MNPOOHMKA W KOHTPOSbHLIN MNPOBOA MNPOOHMKA OT
TECTUPYEMON LEMW.

e Cobniogante Bce HOMUHaNbHbIE XapakKTEPUCTUKK Knemm. Bo nsbexarHme
BO3ropaHns WX MOPaXeHnsa 3M1eKTPUYEeCKMM TOKOM cobniogante Bce
HOMMWHaNbHbIE XapakKTEPUCTUKN W MapKMPOBKY Ha usgenunn. [llepef
NnogKNto4YEHNEM K  W3OENN0 03HAaKOMbTECb C  OOMNONHUTENbHOWN
MHpOPMaLMEN O HOMWMHANbHLIX XapaKTepUCTUKax B PyKOBOACTBE MO
aKcnayataynn.

e lVicnonb3ymnte npaBunbHble MNPOGHUMKKN. Bo wnsbexaHme u4pe3mMepHOoro
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NopaxXeHns1 ANEKTPNYECKNM TOKOM NCMNONb3ynTe Ana nobblx NSMepeHnn
TONbKO MPOBHMKK NPaBUIbHOrO HOMKHana.

e  OTKNOUMTE NNTaAHWE NMEPEMEHHOIO Toka. Agantep MOXHO OTK/IHOYUTb OT
CEeTWN NEPEMEHHOro ToKa, N Mosib3oBaTeslb JOMKEH UMETb BO3MOXHOCTb
AOCTyna K aganTtepy B Ntoboe Bpems.

e He akcnnyaTnpymTte yCTPOMCTBO NPU NOOO3PEHNN HA HEMCNPABHOCTb. B
cnyvyae nogo3peHust, YTo JaHHOe Mn3fenve noBpexaeHo, obpatutecb K
CEPBUCHOMY NepcoHany KoMnaHunm, aasa ero NpoBepPKu.

e Vcnonb3ynnte agantep npaBwuibHO. [logaBanTe nuTaHMe NN 3apskanTe
obopynoBaHMe C NOMOLLbIO agantepa NUTaHUSA B KOMIMJIEKTE NOCTaBKU 1
3apsixanTe akkKymynaTop B COOTBETCTBUM C PEKOMEHAYEMbIM LMKIOM
3apsaaku.

e |I3beramte OTKpbITbIX Uenen. He npukacanteCb K  OTKPbITbIM
COEQVHEHUNAM N KOMMNOHEHTaAM NPW HANINYN HaNPsXXKEHWS.

e (ObecneybTe Hagexallyto BEHTUNALMNIO.

e He akcnnyatupyinTe B CbipbIX/BNaXXHbIX YC/TOBUSIX.

e Hwkorga He ncnonb3dymte Npnbop B ycnoBusx, Korga Ha Hem obpasoBarncs
nnn MoXeT ObiTb 0Opa3oBaH KOHAOEHcaT, Hanpumep, ecnu npuobop
nepemMelleH M3 XonogHOW cpefbl B Tennyt. Heobxogmmo BbloepXxaTtb
npubop He MeHee 3-X YacoB NPV KOMHaATHOW TemMnepaType.

e He oakcnnyatmpymte B EerKkoBOCM/IaMEHSIOWENCA W B3PbIBOOMNACHOMN
aTmocoepe.

o CopepxunTe NOBEPXHOCTN U3OENNSA YACTBIMU N CYXUMI.

e lcnblTaHMe Ha NOMEXOYCTOMYMBOCTb BCEX MOAENEN COOTBETCTBYET
CTaHpapTam knacca A, ocHoBaHHbIM Ha EN61326:1997+A1+A2+A3, HO He
COOTBETCTBYET CTaHA4apTam knacca B.

e  OnemeHTbl NINUTaHUsA NN 6aTapen Henb3a NogBepraTb TeNa, OrHs, a Takxe
pa3bunpaTtbCcs N NoaBepraTtbCa MEXaHNYEeCKOMY BO3AENCTBUIO, yaapaMm.

e OnemeHTbl unu Gatapen He AO0MKHbl 3aMblKaTbCsl HAKOPOTKO. Henb3s
XPaHNTb B KOPOOKE nnu Awmke, rae OHYM MoryT 3aKkOpoTUTb ApYr apyra nnu
rae OHWM  MOryT OblTb  3aKopodeHbl ApYyrMMm  TOKOMNPOBOASLMMW
mMaTepunanamMmm.

e Ecnun n3 snemeHTa NUTaHMA NPONCXOOUT yTEYKa, XUOKOCTb HE [O/IKHA
nonagaTb Ha KOXy wWNM B rnas3a. B cnydae KoHTakTa npomounte
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NOpaXeHHbIW y4acTOK 60MblUMM KONMYECTBOM BOAbl N obpaTuTech 3a
MeONLIMHCKOW NOMOLLIbIO.

e HenpaBunbHaga 3ameHa Unun 3apsaaka aNeMeHToB NuTaHua nnn baTtapen,
cojaepXKalmx LLenoYHOW aneKTponuT (Hanpumep, NNTUEBbLIX 9N1E€MEHTOB),
MOXET Bbl3BaTb B3PbIBbl. 3aMEHANTE dNEeMeEHTbl N baTtapen ToNbKO Ha
COOTBETCTBYIOLLUMNI TUM U OpurmnHan, 4tobbl obecneymt 6e30NacHOCTb
npoaykTa.

e OnemeHTbl nuTaHna wn 6aTtapen [OMKHbl OblTb NepepaboTaHbl W
XPaHUTbCA OTAENbHO OT OObIYHbIX OTXOA0B. AKKYMYNATOPbI N OObIYHbIE
6aTapen, cogepxxalime CBUHEL, PTYTb U KaAMWWA, ABNAKOTCA OMacHbIMM
otxogamun. CobnoganTe HauuoHanbHble NpaBuna Mo  yTunmsaumm
OTXOAO0B 1 NepepaboTke.

KaTeropvm n3mepeHumsa

Ocuwnnnorpad cepun AVU2 npegHasHayeH Ons U3MEPEHUIA B KaTeropumn
n3mMepeHunn I.

OnpepeneHune KaTteropmv N3MepeHus

Kateropma namepeHunin | npegHasHadeHa O/t NUSMEPEHMW, BbIMNOSIHAEMbIX B
uenax, He nogkatveHHbix Hanpsamyto Kk CETU TMUTAHUA. Mpumepamwn
ABNAIOTCA M3MepeHus B uenax, He nogkntoveHHbix Kk CETU MNMNTAHUA, v B
cneunanbHO 3alUULEHHbIX (BHYTPEHHMX) uensax, noaknto4veHHbix K CETU
MNTAHNA. B nocnegHem crnydae nepexogHble HanpshKeHus SBNSKOTCSA
NepeMeHHbIMN; MO STOM MNpPUYMHE MOoNb30BaTeb [OO/MKEH MNOHMMATb
cnocobHOCTb 000pPYAOBaHMSA BbIAEPXMNBATL NEPEXOAHBbIE HArPy3KMU.

MpepynpexpaeHve

KaTeropus namepenunin MOK. B ycnosusax moHTaxa kateropum | MOK BxoaHyto
KNeMMy MOXHO MOAKIIUYNTL K KNemMme Lenn ¢ MakCUManbHbIM JIMHENHbIM
HanpsbkeHmnem 300 B (cpegHekBagpaTnyHoe 3Ha4vyeHue). Bo nsbexaHume pucka
NOPaXXeHNS 31IEKTPUHECKNM TOKOM BXOOHYHO KIEMMY HeNb3s NoAKItyaTb K

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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uenn ¢ NuHenHbIM HanpsbkeHnem 6onee 300 B (cpemHekBagpaTuyHOE
3HayeHme). MrHoBeHHOE nMepeHanpsikeHne nNpPUCyTcTByeT B  Lensx,
N301NPOBaAHHbIX OT anekTpoceTn. Lundposon ocumnnorpad cepum AVU2
pa3paboTaH Takum ob6pa3om, 4Tobbl 6e€30nNacHO BbiAEpPXKMBaTb Criopagnyeckme
nepexogHole nepeHanpsxeHna go 1000 Bnuk. He wucnonb3ymte paHHOE
obopynoBaHue O N3SMEPEHUNIN B LENSAX, r4e MrHOBEHHOE NepeHanps)XeHne
NpeBbIlLIaeT yKasaHHOe 3Ha4YeHMe.

1.2 YcnoBus n cumBonbl 6esonacHocTM
TepMuHbI B pyKOBOACTBE

B naHHOM pyKoBOACTBE MOTrYT BCTpeYaTbCs Crieaytolme TepMUHbI:

/N MpepynpexpaeHue. [pegynpexagaroLyme Hagrniucuy yKasbliBatoT Ha yC/1I0BUS
WIn [evVicTBUS, KOTOPbIE MOTYT MPUBECTU K TPABME WJIV J1IETa/IbHOMY UCX0LY.

& OcTopoxHo. [IpegyripexngeHuss 0  HeobxoguMOCTU  MPOSIBUTH
OCTOPOXHOCTb YKa3blBalOT Ha YCJ/IOBUS WIN [EUVICTBUS, KOTOPblI€ MOryT
rMPUBECTU K MOBPEXEHUIO 4aHHOI0 N346€J1NS1 NI 4PYroro UMyLLEeCTBa.

TepmMmunHbI Ha n3gennn
Ha nagennm moryT ObITb yKa3aHbl cnegyoume TEPMUHbI:
OnacHoO yka3biBaeT Ha OMacHOCTb TPaBMWPOBAHUS, KOTOpas CTaHOBUTCS

OYEBUAHOW NPUY MPOYTEHNN MaPKUPOBKW.

OCTOpPOXHO YyKasblBaeT Ha OMNacHOCTb TPaBMMPOBaHWUA, O KOTOPOW
HEBO3MOXXHO cpa3sy Y3HaTb MPU NPOYTEHNN MAPKNPOBKMU.

BHMMaHme ykasblBaeT Ha OMacHOCTb [/19 OaHHOro mMsgenna Wunnm AOpyrowv
MaTepuanbHol COBCTBEHHOCTMW.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



CumBonbl Ha nspgennun

Ha nspgenunmn moryT 6bITb cnenytoLme CMMBOSIbI:

AN AL

OnacHoe

OctopoxHo! Cm. pykoBOACTBO.
HanpsiXXeHne
3asemneHune Knemma 3a3emneHunsa
Lwaccu n3mvepeHmns

—

3awmTHaga knemma
3a3eMneHuns

16

O3HaKOMbTECb CO clefylwWuMn MpaBuiaMn TeXHUKM 6e3onacHoCTH,

yTOObI N36€EXKaTb TPaBM M nNpeaoTBpaTnTb NnoBpexxaeHme naHHoOro n3aennsd

nnn nbbiX CBA3aHHbIX C HUM nsgennn. Bo n3bexxaHme BO3MOXKHbIX

onacHocTel gaHHOe m3aenme MOXXHO MCMNOoJib30BaTb TONbKO B yKa3aHHOI7I

obnacTn npymMmeHeHwus.

/An pepynpexaeHue

Ecnun BxogHow rnoprt I7,0M60,03 MOAKJ/II0OYeH K Lerivi ¢ rNnKoBbIM Haripsa>xeHuem

Bbile 42 B wvnanm moujHocTbio bosiee 4800 B1, BO nsbexaHue rnopaxeHus

OSJIEKTPUNYEeCKVIM TOKOM UJI1 BO3ropaHvis.

e Vlcnonb3yinTte TONbKO N30NMPOBAaHHbIE MPOOHMKIN HaNPSXeHWs, BXoAsLLmne

B KOMMNEKT NOCTaBKM Npubopa, nnm aKBUBaneHTHblE N3OENNS, YKa3aHHbIe
B Tabnuue.

[lepen  mncnonb3oBaHMEM npoBepbTe  NPOOHUKWN Hanps>XXeHns,
N3MepPUTENbHbIE NPOBOAA N NPUHAANEXHOCTU HA HANNYME MEXAHNYECKIUX
NOBPEXOEHU N 3aMEHUTE NX B CNyvae NnoBpexXaeHus.

CHMuMUNTE NPOBHUKM HaANPAXEHUS N HEUCNONb3yEMble NPUHAAEXHOCTW.
[Mepepn noakItoYeHNEM 3apAAHOI0 YCTPOMCTBA K Npubopy BKIOYNTE €ro B
PO3eTKy NePEMEHHOro ToKa.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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fnasa 2. Kparxkoe pykoBOofCTBO nONb30OBaTens
ocyuvnnorpacga

B sTtom rnaBe copepxutca MHopmMaumsa O NpoBepKax W aKcnayatauuun
ocumnnorpada. PekomeHgoyeTca BHMMAaTENbHO nMpoyuTaTtb €€, 4ToObl
O3HaKOMWUTbCA C BHELUHVMM BWOOM, TMOHATb BK/KOYEHUE/BbIKNIOYEHME,
HaACTPOMKN 1N COOTBETCTBYHOLME TpeboBaHMa K kKanubposke ocuwmnnorpada
cepun AVU2.

e [lpoBepka cooep>XMMOro yrnakoBKkm e YnpaBneHume Mbillbto
. . e [logkniovyeHme npobHuKa K
e MOHTaXHbIN KPOHLITENH
ocuunnorpady
o [lepegHsasa naHenb e llcnonb3oBaHune pexmnma Auto

e |Icnonb3oBaHune 3aBOCKWX
e 3agHAa naHesnb

HaCTpoeK
e BknioudeHume/Bbikno4YeHNE e licnonb3oBaHue
ocuwunnorpada aBTOMAaTNYECKON KannbpoBKun
e Onuncanme wHTepdenca pucnnes e KomneHcauus naccuBHOIo
ocumnnorpada NpoobHMKa
e OnucaHme  OCHOBHbIX  (PyHKUWIA
ocumnnorpada e lI3meHeHMe A3bIKa

2.1 MpoBepka cofepXMMOro ynakoBKkm

[Mpn OTKPbITUM YyNakoBKW MNOCNAEe MNONy4YeHUSa MPoOBepbTe NPUOOpP, BbINOJHMB
crnegytowne gencTeuUs.

1) lNpoBepka HanMUMA NOBPEXAEHNIA, BbiI3BaHHbIX TPAHCMOPTUPOBKOM
Ecnun ynakoBka nnm rneHonnact Cepbe3HO NOBPEXAEHBbI, COXPaHUTE UX OO0 TEX
nop, Noka Npuéop 1 NPUHaAZNEXHOCTN HE NPONAYT UCMNbITaHNE SNEKTPUYECKINX
N MEXaHNYECKNX CBOWCTB.

2) lMpoBepka HanMuUMA NpMHaANEXHOCTEN

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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MogpobHoe onmncaHme n3noxeHo B lNpunoxeHnmn B HacToAwero pykosoacTsa.
K HeMy MOXHO o6paTuTbCs, 4TOObI MPOBEPUTL MOAHOTY KoMMnnekTauun. Ecnm
NPUHAONEXHOCTN OTCYTCTBYIOT WU MOBPEXOEHbI, 06paTUTECH B MECTHbIN

odwuc.

3) MpoBepka npnbopa

Ecnn npwn BHeEWHeM o0OCMOTpe OOHapyXeHbl Kakme-nnbo noBpexXaeHUs
ocumnnorpada waM OH He MpoLwlen WUCNbITaHME Ha NPOW3BOOUTENbHOCTD,
obpatutecb B MecCTHbIn oduc. Ecnu npmbop noBpexpgeH npu
TPaAHCMOPTUPOBKE, COXPAHUTE YMakKOBKY W CBSXWUTECb C TPaAHCMOPTHOW
KOMMNaHuen nnm B MECTHbIN 0PUC 1 KOMMAHNA MPUMET MepbI.

2.2 Acnonb3oBaHune KpOHLWITEMHA

[MonoxwmnTte nepepHtol0 naHenb ocuunnorpada Ha cTon. Bosbmutecb OBYymMS
yKaszaTeNbHbIMN NanbLlaMnM 3a HWKHIOK 4YacTb KPOHLUTEMHA W OTKPOMNTE
KPOHLUTEWH, CNnerka noTsaHyB ero BBEPX, Kak Noka3aHo Ha puUcyHke 2-1.

WWRWRWL

PucyHok 2-1. OTKpbITE KPOHLUTEMHA

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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2.3 boxoBana naHenb ocymnnorpadga

PuncyHok 2-2. bokoBasi naHenb

Ha 6okoBown cTtopoHe ocuwunnorpada pacrnonoxXeHbl pa3nindyHble MHTEPdENChI
(cneBa HanpaBO): KHOMKa BKJIIOYEHUSA NMUTaHWSA, 3a3eM/IEHNE, BbIXOA CUrHana
KomMmneHcaumm npobHuka, USB-xoct, HDMI, USB-ycTtponcTtBo, 6n0KMpoBKa
BbIKJIIOYEHWSA MUTAHUSA N NOPT NMUTaHUA.

2.4 3apHana naHenb ocyumnnorpada

VE " .NA

Automotive Oscilloscope
Model: AVUZ-403M 4CH 300MHZ

CEN ® 4

& I |
o [N

PucyHok 2-3. 3agHsasa naHenb

1) Ch1 -Ch4 - kaHanbl N3MepeHunsa curHana
2) Aux-BbIXOf, — 9TO BCMOMOraTesflbHbIA KaHan, KOTOPbIA, B OCHOBHOM,

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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ncnonb3yetTca Ons N3MEPEHUS 4acTOTbl OOHOBMEHUS (OPMblI CUrHana
ocumnnorpada n KackagupoBaHUSa TeKyLLEero curHana ocuwmnnorpada Ha
apyrue ocumnnorpadnol.

2.5 BepxHaa nanenb ocuymnnorpadga

[———————————— ALL INPUTS 1MQ//14pF 300Vrms CAT | =y

® ‘@ e ‘@ @-

PucyHok 2-4. BepxHsi naHeNnb aBTOMOOUNbLHOro ocuunniorpada

Ha BepxHen u4actm ocuwunnorpacda pacnonoxeH uHTepdenc BNC agnsa
nogKnto4YeHnsa NpobHMKa.

2.6 MNepennnan nanens ocuymnnorpaca

X2:27.50 ps

AX:55.00 ps
1/AX:18.18 kHz

55 1 100 g R YO RO T3 N A ol S A TSNS S5

AY:99.69 mV

Tablet Oscilloscope

PucyHok 2-5. lNepeaHasa naHenb aBToMobunbHOro ocuunnorpada

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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2.7 Bxmouenme/BbikiovueHme ocymnnorpadga
BknrouyeHmne nnutaHusa

HaXXmumnte KHOMNKY NMTaHus @, 4YTOObI BKIOYUTL NpUbop, yoeanBLnNChb, YTO OH
NOOKNOYEH K NICTOYHUKY NMUTaHUA.

OTKNnoYeHe NTaHnA

e Haxmute KHOMKy NUTaHUSA @ OTKPOWTE MEHIO BbIK/TIOYEHNS NMUTAHNS W
HaxxmuTe © , 4To6bl BEIKITIOYUTL NPUGOP.
e [1nA NpUHYOMTENbHOIO BbIK/IKOYEHUS NpMbopa HaxXMnUTe U yaepXusanTe

KHOMKY NMUTaHnsA (g TeueHne 5 cekyHp,

OCTOPO)KHOZ an/IHy,D,I/ITeJ'IbHOe BbIK/TKOHEHUME MNUTAHNA MOXET NpPMBECTN K
noTepe HeCoxXpaHeHHbIX gaHHbIX, 6y,D,bTe OCTOPOXXHbI.

Bbnokn POBKa dneKTponntaHmsa

o Korp,a MEXaHUN3M 6}'IOKV|pOBKVI aneKkTponmtaHna BblABUHYT, Moga4a
ANneKTponnMTtaHnd HeEBO3MOXHa.

2.8 Onucanme nutepgenca aucnnen ocymnnorpada

B maHHOM pasgene npegcTtaBneHbl 0630p M onncaHue NOb30BaTENbCKOro
nHtepdenca ocuunnorpada cepum AVU2. lNpoumnTtaB 9TOT pasgen, MOXHO B
KpaTyanlume CpoKM O3HAaKOMUTbLCHA C COOAEPXUMMbIM WMHTepdenca aucnnes
ocumnnorpada. KOHKpeTHble HAaCTPOMKU N KOPPEKTMPOBKKM ByayT nogpobHOo
onmcaHbl B nocnegywowmnx rnaesax v pasgenax. B onpegeneHHbln MOMEHT
BPEMEHWN Ha 9KpaHe MOryT NOSBUTLCA crneayroume aN1eMeHTbl, HO HE BCE OHW
BUOHbI. VIHTepdenc ocunnnorpada cm. Ha pucyHke 2-6.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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22

21

28 20 19 18 27 17 16 29

PucyHok 2-6. OTobpaxxeHune nHtepdeinca ocuymnnorpada

Ne OnucaHue

1 Jlorotmn KomMmnaHumn

2 CoctosiHme ocumnnorpada, skntodaa RUN, STOP, WAIT, Auto

3 Touka cpabaTtbiBaHUA

4 YacTtoTa BblObOpKW, rnybmnHa namaTn

5 O6nactb B KBagpaTHbIX CKOOKax «[]» ykasbiBaeT nonoxeHwue HopMbl
CurHana, otobpaxaemom Ha aKpaHe No BCew rnybrHe namaTi.

6 Bpemsa 3agepxkun, Bpemsi, B TEYEHME KOTOPOro LeHTpasibHas NNHUS
obnactn otobpaxeHns ¢OpPMbl CUrHana HaxoguTCs OTHOCUTENbHO
TOYKKM cpabaTbiBaHUA.

7 LeHTpanbHasa nuHua obnactu otobpaxeHus hopmbl curHana

8 WnpgwukaTtop rnybuHbl namaTn

9 VHgwkauwsa Tekyllero Tmna Tpurrepa

10 TeKkyLu i NCTOYHUK TPUITepa, ypoBeHb cpabaTbiBaHUS TpUrrepa

11 VHgnkaTtop ypoBHS cpabaTbiBaHUS

12 3Hauykm kaHanoB CH1, CH2, CH3, CH4 wn 3Ha4yoKk BepTuKanbHOW

YyBCTBUTEJIbHOCTW.

1L
Haxmute 3Haukm KaHanoB, YTobbl OTKPbITb KaHasbl. HaxmuTte ﬂ nnm

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



23

Ne

OnuncaHwme

YTOObl HACTPOUTb BEPTUKANbHYIO YYBCTBUTEIbHOCTb KaHanoB. OTKkponTe
MEHIO KaHanoB, MpoBeas ManbLEeM BJIEBO OT HYXHOro KaHana, wu
npoBeauTe nanbLemMm  BMApaBo, 4YToObl 3akpbiTb. OTOb6pasuTe
BEPTUKANbHYIO 4YyBCTBUTENbHOCTb KaHanoB. OTtobpasute mMeTof
conpsXeHus.

13

PerynupoBka ypoBHsS Tpurrepa. Haxmute Ha KHOMKY, YTOObl UBMEHWUTb
YPOBEHb TPUIrepa NyTemM nepemMeLleHns BBEPX N BHUS.

14

OTtobpaxeHune obnactenn nopkntodeHna USB-MK, nogkntoveHmna USB,
YPOBHSA 3apsaaa 6atapewn, BpemMeHn U T. A,

15

Pexxum cpabatbiBaHus: A (aBTomaTuyeckunia), N (HopmanbHbI).

16

[MpenycTaHOBKKM MporpamMmMHOro obecnedyeHms Oasa aBTOMOOWbHOW
ANArHOCTUKN

17

Texkywmnn  Bblbop KaHana. HaxmmTte, 4TOObl OTKPbITb MEHIO
nepektoYeHns TEKYLLEro KaHana v NnepekItoynTb TEKYLLNIA KaHan.

18

3Ha4oK ynpaBneHus CTPO4YHOWM pa3BepTKon. HaxmmTe Ha neByto/npaByto
KHOMKY CTPOYHOWN pa3BepTKN, YTOObl HAaCTPOWUTb CTPOYHYIO pa3BEPTKY
ocumnnorpamMmmbl. Haxxmmte Ha CTPOYHYIO pas3BepTKy, YTOObl OTKPbITb
Tabnuuy CTPOYHOWN pasBepTkU. HaxmwuTte, 4TOObI BbIOPATb HYXHYIO
CTPOYHYIO pa3BEPTKY.

19

BoicTpoe coxpaHeHue. Haxmunte, 4toObl ObLICTPO COXpaHUTb Gopmy
CuUrHana B KayecTBe 3TaJIoOHHON (hOopMbl.

20

KHonka To4HOM HacTponku. Haxxmunte KHOMKy, 4To6bl TOHHO HAaCTPOUTb
NOCNEedHIo ornepauunio, BKJKOYasas MNosoXeHne ¢GOopMbl  CUrHana,
NONOXeHWe YpPOBHS cpabaTtblBaHUS Tpurrepa, Touky cpabaTbiBaHUSA
Tpurrepa v NOI0XeHne Kypcopa.

21

3HayeHune BEPTMKaANbHOIO NMNONOXKXEHNA NHOWMKAaTOpPa KaHana.

22

|/|H,EI,I/IKaTOp KaHana MOXET YKa3blBaTb Ha Moa0OXeHNE HYyNEBOIro ypoBHA
OTKPbITOIo KaHana.

23

ViHonkaTtop MeH ObICTpOro Tpurrepa: nposBeguTe nanbLeM BNIEBO,
4YTOObI OTKPbITb MEHIO BbICTPOro Tpurrepa

24

Pexxnm BbIGOPKIK: HOpManbHbIN, cpegHni, ornbatoLas, MMKOBbLIN

25

ABTOMaTM4eckas HacTpowmka, aBTOMaTU4YeCKMIA ananasoH

26

SEQ (nocnepoBaTenbHOCTD), npuobpeTteHne ofHoON

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Ne OnucaHwne

nocneposatenbHocT 50%: HaxxmumTe, 4TOObI YCTAHOBUTD:

27 o BepTukanbHoe nonoxeHwe GOpMbl CUrHana TeKyllero kKaHana
OTHOCUTENLHO HYNIEBOW TOYKW
o [Opn30OHTanbHOEe nonoxeHme GOPMbl CUrHana TekyLllero KaHana
OTHOCUTENBHO LIEHTPA 9KpaHa
o YpoBeHb cpabaTbiBaHWA Tpurrepa B LEHTPe (OopMbl CUrHana
KaHana Tpurrepa
o BosBpalleHune akTMBHOIro Kypcopa B LieHTp 3KpaHa

28 [naBHasa cTpaHuMLa

29 @a30Bble  JIMHEWKW:  MNOMOraloT  U3MEpPUTb  CUHXPOHM3ALUIO
LMKIMYeckowm hopMbl CUrHana Ha ocuuaiorpaMmme.

Tabnuua 2-1. OnucaHmne nHTepderica guecnnesa ocumnnorpada

2.9 OnucaHmne oCHOBHbLIX (PYHKLMIA CEHCOPHOro 3KpaHa

YnpasneHue ocuumnnorpadpom cepun AVU2 ocyulecTteBnsieTcs, B OCHOBHOM,
Ha)xaTuem, NpoBeAeHNEM ManbLEM U NepeTackMBaHUEM OOHUM MasbLEM.

HaxaTtb
Haxmute KHOMKY Ha  CEHCOPHOM  39KpaHe, 4Tobbl  aKTMBUPOBATb
COOTBETCTBYOLEE MEHIO N (PyHKUMIO. KOCHUTECH NHOOOro nycTtoro Mecta Ha
9KpaHe, YToObl BbINTU N3 MEHIO.

NMpoBegeHmne nanbyem
NMpoBeoeHMe nanbLUeM MO 3KpaHy: OTKPbITUE/3aKpbiTUe MEHI0, BKJ/IHOYas
rMaBHOE MEHIO, KHOMKY KOHTEKCTHOrNO MEHIO N gpyrme onepaunii B MeEHIO
KaHanoB. Hanpumep, rnaBHOE MEHIO OTKPbIBAeTCA TakK, KakK MokKa3aHO Ha
pucyHke 2-7. MeTtopf 3aKpbITUSA MPOTUBOMNONOXEH METOAY OTKPbITUS.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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PucyHok 2-7. Bbixog 13 rnaBHOro MeHto

Haxmute Ha KHOMKy MapamMeTpoB B [NaBHOM MeEHI0, 4YTOObl BOWTU B
COOTBETCTBYIOLLEE MOAMEHIO.

MepeTtackmBaHme ¢ NOMOLLbIO OQHOMO Nanbua: ons rpybon HaCTPOMKKN
BEPTUKANIbHOrO NONIOXEHWS, TOYKW 3anycka, YPOBHS 3anycka, Kypcopa u T. 4.
dopmbl curHana. NMogpobHyto nHdopmaumo cm. B pasgenax 4.1 «Dopma
CUrHana ropmsoHTanbHOro nepemeLleHna» n 5.3 «Perynmposka BEpPTUKaNbHOIo

MOJTOXKEH AN,

YBennuyeHme/ymeHbleHne macuwTtaba: onsa TOYHOM HacTPOMKM hopMbl
CUrHana Ha BepTUKasbHbIX LLKanax

2.10 YnpaBneHme MbilublO

Mogkntounte Mblwb K wHTepdency «USB Host», 3atem ynpasnante
ocuymnnorpadom ¢ NOMOLLbIO MblLW. JleBast KHOMKAa, NpaBas KHOMKa U KONeco
MbILLN MMEIOT Te Xe DYHKUMU, 4TO N DYHKUNS KacaHusa nanbuem. Konecrmkom
MbILLU MOXHO YrnpaBnsTb pa3sMepoM CTPOYHON pas3BepTKuW. [1pn ynpaBneHuUn
MbILLUbIO 9KpaH aBToMaTnyeckn 6rnokupyetcs. [MpaBon KHONKOWN MbILLX MOXHO
pa3bnoKMpoBaTb aKpPaH Un 3abnokmMpoBaTb Ero CHOBA.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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PucyHok 2-8. Kypcop mbin

2.11 NogxnioueHme npo6uMKa K ocymnnorpadgy

1) MNopgkntounTte NnpobHmMkK Kk BNC-koHHEKTOpY KaHana ocumnnorpada.

2) [MopkntounTte BbIOBMXKHOM 3a0CTPEHHbLIN KPHOYOK Ha KOHLE NpobHMKa K
N3MePSIEMON TOYKE LIENU NN TECTUPYEMOMY YCTPOUCTBY. YbeaunTech, 4To
3a3eMNALWLMIA NPoBOA NPOBHMKa NOAK/OYEH K TOYKE 3a3eMIeHNs Lenn.

/N MakcumanbHoe BXofHOe HanpshkeHne aHanoroBoro Bxoaa

KaTteropus | 300 B (cpegHekBagpaTnyHoe 3HadyeHmne), 400 Bnuk

2.12 Ucnonb3osaHue pexuma Auto

NMocne npaBWIbHOIrO MOAKIYEHUA ocuwnniorpada un nogavYm Ha BXOf

Auto
OOMYCTUMOIrO CUrHana HaXXmute KHomky «Auto Set» , 4YTObbI ObLICTPO
HacTpouTb ocuwmnnorpad Ha Hannyymne apdekTbl OTOOPaXEHNNA Ot BXOAHOrO
curHana. Korga ocuwunnorpad HaxognTcs B aBTOMaTUYECKOM pexXmnme, KHOrMka

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



27

«Auto Set» byneT cBETUTbLCA.

ABTOMaTMYecknin pexmm penutca Ha «Auto Set» n «Auto Range». [lo
YMONTYaHMIO YCTaHOBNEHO 3HadYeHne «Auto Set». OyHkumm «Auto Set» n «Auto
Range» He MOryT OevcTBOBaTb HaNOXEeHWeM Apyr Ha gpyra, OgHOBPEMEHHO
MOXET ObITb BK/THOYEHA TO/IbKO OHa N3 HUX.

«Auto Set» - ogHOKpaTHaa aBToOMaTu4veckas HacTpoOnKa, U KaxAably pa3 npu
HaxaTnnm «Auto» B BepxHeM NeBOM Yriy 9KpaHa oTobpaxaetrcs «Auto».
Ocuwnnnorpad MOXeT aBTOMaTUYECKN HacTpamBaTb BEPTUKANbHbIA MacLuTao,
FOPU3OHTaNbHbIM MacwTab ©n HACTPOWKYy Tpurrepa B 3aBUCUMOCTU OT
aMnAnNTyabl U YaCcTOTbl CUIFHANOB, HacTpamBaTb (POPMY CUrHana O HYXXHOro
pasmMmepa n oTobpaxkaTb BXOAHOW curHan. [locne HacTpowkn BbIMgnTe W3
pexmnma aBToMaTNYEeCKOWM HAaCTPOMKIN, Hagnmcb «Auto» B NEBOM BEPXHEM Yrny
NCYE3HET.

KaHanbl MOryT oTKpbliBaTbCsl aBTOMaTun4ecku. JItobonm kaHan, ypoBeHb KOTOPOro
60onblUe NN MEHbLLE NOPOroBOro 3Ha4YeHUs, MOXET OblTb OTKPbIT AW 3aKPbIT
aBTOMaTUYECKN B COOTBETCTBUU C YCTAHOBNIEHHbIM MOPOroBbIM 3HAYEHUEM.
[MoporosbI ypoBEHb MOXHO HaCTPOUTb.

VicTouHmK MoOXeT 3arnyckatbCd aBToOMaTm4eckn, a KaHajll BKJIIO4EHHOro
NCTOYHWMKaA MOXEeT aBTOMaTUN4eCKW HacCTpamBaTbCA Ha Bbl60p npmnopwmTeTa
TeKywero cmrdana nnmn makcummMasibHOro cmrHana.

OTtkponTte rnaBHoe MeH. Haxmute «Auto», 4YTOObl OTKPbITb MEHIO
aBTOMAaTUYECKOW HACTPOMKW, BK/KOYAss HACTPOMKY OTKPbITUSA/3aKpbITUA
KaHana, HacCTpPOWKY MOPOroBOro HanpshkeHUss W HaACTPOWMKY WMCTOYHMKA
Tpurrepa.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Cursor Sample Display Trigger

PucyHok 2-9. OTKpbITE aBTOMATNYECKOW HAaCTPONKM

ABTOMAaTMYECKAsA HACTPOIKa BKIOYAET creaytollee: OAuUH KaHan n HECKOMbKO
KaHanoB; aBTOMaTU4eckasd HacTpoMKa CTPOYHOW pas3BeEPTKW, BEPTUKaANbHOW
YyBCTBUTENILHOCTN W YPOBHSA TpuUrrepa CwurHana; WHBepTupoBaHme opMbl
curHana ocuwunnorpadga BbIKJIKOYEHO, OrpaHWYEHME MNONOChl MNPONYCKaHUS
YCTaHOBNEHO Ha NMOMIHYIO NONIOCY NPOMNYCKaHUSA, PEXNM CBA3N MO NOCTOAHHOMY
TOKY, PEXUM BbIOOPKN — HOPMasbHbIW; TUMN TPUIrepa YCTaHOBIEH Ha TpUrrepe
No (PPOHTY, a PEXNM TpUrrepa — aBTOMaTUYECKNIA,

NMpumeuyaHmne: gna npumeHeHnsa dyHkUun «Auto Set» TpebyeTcs, 4TOObI
yacToTa M3MepsseMoro curHana 6bina He meHee 20 [u, KoadbpuUMEHT
3anonHeHuns 6bin 6onee 1%, a amnnntyna 6bina He meHee 2 mBnuk-nuk. Ecnn
3TN napameTpbl OyayT MpeBbllleHbl, aBTOMaTM4yeckasas HacTpomka He byaer
BbIMOJIHEHA.

«Auto Range». Ocuunnorpad HenpepbiBHO ¥ aBTOMaTUYECKWN HacTpanBaeT
BEPTUKANbHbIN MacLuTab, ropn3oHTasIbHYO CTPOYHYIO Pa3BEPTKY U YPOBEHb
TpuUrrepa B pexunme peanbHOro BPEMEHWN B 3aBUCUMOCTU OT BEIUNYUHbI W
4YacTOTbl cUrHana. 1o yMmonyaHuio OH OTK/THOYEH, U ero HEOOXOANMO OTKPbITh B
MeH10. OTa pyHKLUMA aBAsSeTCA B3anMomncktovarouwem ¢ pyHkumen «Auto Setv.
OTkponTe rnaBHoe MeHI Wn Haxmute «Auto», 4YTOBbI OTKPbITb MEHIO
aBTOMaTMYECKOro Bbibopa AvanasoHa O COOTBETCTBYOLMX HAacTpoek. Mpn
BKIHOUYEHNN DYHKLMN aBTOMaTMYEeCKOro Bblbopa pgmanasoHa ocuwunnorpad
aBTOMAaTUYECKM YCTaHaBNMBAET pa3/INYHbIE NapamMeTpbl, B TOM YUCHE:
BEPTUKANbHbLIA MacLiTab, ropu3OHTaNIbHYIO CTPOYHYIO pPasBepTKY, YPOBEHb
Tpurrepa v T. a. lNpyv NOAKNIOYEHN CUTHaNa 3T nNapamMmeTpbl aBTOMaTUYECKN
N3MEHSATCA, U Nocne N3MeHeHUs He TpebyeTca NOBTOPHas HaCTPOWKa curHana.
Ocumnnorpad aBTOMaTM4YECKM pacno3HaeT W BHOCUT COOTBETCTBYHOLLME
N3MEHEHWUS.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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PucyHok 2-10. ABTOMaTn4eckasa HacTpomka popmbl curHana

Auto range: BKIIOYEHME UK BbIKIOYEHME DYHKLUWW aBTOMaTUYECKOro Bblibopa
AnanasoHa.

Vertical scale: BknwoyeHne QYHKUMWM aBTOMATUYECKOW  PerynnpoBKU
BEPTUKANIbHOW LLUKasbl.

Horizontal time base: BkntouYeHne GYHKUMW aBTOMATUYECKOW PErynmpoBKun
CTPOYHOW pa3BeEPTKMN.

Trigger level: Bknio4vaeT YHKLMIO aBTOMATUYECKOWN PErynvMpoBKU YPOBHS
Tpurrepa.

Measure Cursor Sample Display Trigger 0 Userset

AutoSet

Horizonta

PucyHok 2-11. OTKpbITME aBTOMaTMYECKOro anana3oHa

ABTOMaTUYECKNIN Onana3oH 0OblMHO Oonee Nones3eH, Yem aBToMaTMyecKas
HacTpoWKa, B creayrowmx cntyaumax:

OH moxeT aHanm3ampoBaTb CWrHanbl, nNoABEPXEHHbIE AOMHaAMWNYECKNM
N3MEHEHNAM.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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OH nosBonsaeT 6bICTPO NpoCcMaTpPMBaTb HECKONbKO HENPEPbIBHbIX CUTHaNoB 6e3
HacTponkn ocuwnnnorpada. 3ta PyHKUMA O4YEHb NONE3Ha, ecnm Heobxoammo
MCMONb30BaThb ABa NPOOHMKA OQHOBPEMEHHO NN €CN MOXHO NCMNOMb30BaTb
NPOOHNK TONbKO OAHOW PYKOW, MOCKONbKY Apyras pyka 3aHdaTa.

YnpaensanTte HACTPOMNKOWM aBTOMaTUYECKOW PErynnpoBKn ocumnnorpada.

2.13 3aBoicKMe HACTPOMKM

OTkponTe rnaBHOe MeHI, Haxmute «User Settings», 4TOoObl NepenTn Ha
CTpaHuLy HacTpoeK mnonb3oBaTtensa. Haxmwute «Factory Settings», 4TOb6bI
OTKpPbITb AMaNoroBoe OKHO As 3arpy3kin 3aBoackumx HacTpoek. HaxmuTte «OK»
1N 3arpysuTte 3aBOACKME HACTPOMKW. [nanoroBoe OKHO 3arpy3ku 3aBOACKMX
HaCTPOEK CM. Ha pUCyHKe 2-12.

Measure Save Cursor Sample Display Trigger Auto Userset

Self Adjust

PucyHok 2-12. 3arpyska 3aBOACKMNX HAaCTPOEK

2.14 Ncnonb3oBaHme aBTOKaNMOGpoBxu

OTkponTe rnaBHOe MeHI, Haxmute «User Settings», 4TOObl NepenTn Ha
CTpaHuLy HacTpoek nonb3oBaTensa. Haxmute «Self Adjust», 4TOObl BONTK B
pexmnm aBTomMmaTmyeckom kanunbposkn. Korga ¢QyHKUMA aBTOMaTUYECKOW
KannbpoBKW aKTUBHA, B IEBOM BEPXHEM Yr/ly 9KpaHa oTobpakaeTcsl KpacHas
Hagnucb «Calibrating», a nocne 3aBepleHna KanubpoBKWM KpacHOE CNoBO
ncyezaet. [lpym 3HauYUTENbHbIX WN3MEHEHUAX TemnepaTypbl  YHKUUS
aBTOMaTM4YecKon KanmbpoBKM MO3BONSET ocuwnorpady nogaepXmeaTb
BbICOYaNLLUYO TOYHOCTb U3MEPEHUIA.

[Nepepn aBTOKaNMOPOBKOWN CHUMUTE BCE MPOOHUNKMN.

[Mpouecc aBTOMaTNYECKOW KannbpoBKM 3aHNMAET OKOJI0 2 MUHYT.

Ecnn Temnepatypa wu3ameHsieTca Bbiwwe 10 °C, ™Mbl pekomMeHOyem

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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NONb30BaTENAM BbINO/IHUTb aBTOMaTNYECKYO KannbpoBKy.

PyuyHaa kann6poBka Hyns — Ocuunnorpacd noanepXXmBaeT pyyHyo KanmbpoBky
HyNa Ona Kaxaoro kaHana. HaxmuTte KHonky «Fine» B N1€BOM HUVDKHEM Yriy,
yTOOblI OTKPbITb MEHIO NPUHYOUTENbHOrO BbIOOpPa KaHana n 0Tobpas3nTb
3Ha4YeHme cMeLLEeHS, BbiIbepuTe KaHan ansa HacTPoOnKn 1 nepemectute bopmy
CuUrHana BBEpX W BHW3, 4YTOObl BPYYHYKO HACTPOUTb HYNEBOE MONOXEHME.
Haxmunte KHOMKy «A», «V» 4YTOObl TOYHO HACTPOUTb HY/IEBOE MOJIOXKEHME, KakK
nokasaHo Ha pucyHke 2-13.

PuncyHok 2-13. Py4yHas kannbpoBka HyneBOro 3Ha4yeHums

2.15 Komnencaymusa naccmBHOro npooHmnka

[Mpn nepBOoM nogknyYeHU npobHMKa K nboMy BXOOHOMY KaHany
HEO6XOAMMO BbIMNOJIHATb HACTPOMKY KOMMEHcaunn npobHuka, 4YTOObI
cornacoeatb €ro C BXOAHbIM KaHanoM. HekoMneHCMpoBaHHbIE MPOOHUKN
MOFYT CTaTb MNPUYMHON GONbLUMX MOrPELHOCTEN N3MEPEHUN VAWK OLINOOK.
KomneHcaums npobHmka onTUMM3NPYET TpakKT curHana ocuunnorpada gns
OOCTMXEHM 0onee BbICOKOM TOYHOCTU u3aMepeHun. Ecnn temnepartypa
oKpyXatoulenm cpegbl nameHsietca Ha 10 °C mn 6Gonee, gna obecneyeHus
TOYHOCTN pPe3ynbTaToOB W3MEPEHUA HEOobXoaMMO MPOU3BECTN HACTPOWKY
KOMMeHcaumm NpobHKKa.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Larn komneHcaynm npoobHMKa:

CHayvana nogkntoymTe NpobHUK ocumnnorpada K Lenesomy KaHany
MoakntoymTe NPOBHUK K BbIXOAHOW KNemMmme KanmbpoBOYHOro NPAMOYro/ibHOro
CUrHana, a 3axum 3a3eM/ieHns NpobHuMKa — K knemme 3asemneHus. Kak
NnokKasaHo Ha pucyHke 2-13.

OTkponTe KaHan (ecnu kaHan 3akpbIT).

OTperynupyinte KoatduUmMeHT 3aTyxaHns KaHana ocuwmnnorpada tak, 4Tobbl OH
COOTBETCTBOBA/.

Auto
1) koadppuumeHTy 3aTyxaHma npobHuMKa. Haxxmute KHoMKy nnn

BPYYHYIO OTPErynupynTe BepTUKaNbHYO 4YyBCTBUTENIbHOCTb (OopMbl
curHana v CTpo4Hyto pasBepTky. Cnegunte 3a dopmow curHana. Cm. pyucyHoK
2-14.,

|

PuncyHok 2-14. NogkntoveHme NnpobHmkKa

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Correct =——p

Compensation

Under —p

Compensation

PucyHok 2-15. KomneHcauwmsa npobHunka

Ecnn dbopma curHana Ha akpaHe oTobpaxaeTcs Kak «HefoKoOMMNeHcaumsa» N
«nepekomMneHcauunsi», OTPEerynnmpymnTe nOACTPOEYHbLIA KOHOEHcaTop Ha
npobHuKe Takmm obpasom, 4Tobbl hopma cuUrHana Ha aKkpaHe oTobpaxanacb
KaK «npaBwibHas KomneHcauunsa» (CM. pucyHok Bblle). PerynnpoBky NnpobHmka
CM. Ha puyCyHKe 2-16.

PucyHok 2-16. PerynmnpoBka npobHuka

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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/N MpenynpexpeHme

Yb6enounTtech, 4TO N30NALUMA MPOBOAOB HAXOAUTCHA B XOPOLLEM COCTOSAHNI, YTOObI
n3b6exarb MopaxeHnsa SNEeKTPUYECKMM TOKOM MPU UN3MEPEHUN BbICOKOro
Hanps>XXeHns.

Bo wn3bexaHme nopaXeHusa 9SNeKTPUYECKMM TOKOM [AepXuTe nanblbl 3a
NnpeaoxXpaHUTENbHbIM KOMbLLOM NPOOHKKA.

Korga npoOHMK MOAKAOYEH K WCTOYHWUKY HaNpshKeHWs, He npukKacamTecb K
MEeTaNIN4YeCcKMM YacTaM [ONOBKW NPoOOHMKa BO M3bexaHne mnopaxeHus
9NEKTPUYECKNM TOKOM.

[Mepen HayanomMm M3MEPEHUN MPaBUIbHO MOAKYNTE 3a3eMIISAIOWMA KOHEL,
Npo6HMKa.

2.16 NiameHeHue A3bIKa

3ameHeHme a3bika oTobpaxeHus cMm. B pasgene 14.3 «Hactpowmkn — A3biK 1

MeTo/, BBOJa».

FnaBsa 3 ABTOMOOM/IbHbIN TECT

B atom rnaBe copepxutca OONMbLUMHCTBO TECTOBbIX  MPUNOXEHUNIN
aBTOMOGOUNbHBIX ocumnnorpacgos AVU2 B aBTOMOOWUNbHbIX uensax. Llenb —
NOMOYb MNOSb30BaTENSAM ObICTPO YCTPaHATb Henonagku W Haxo4uTb
HEWCNPaBHOCTM B  aBTOMOOWNBLHOMN  9NeKTpoHuKe.  PekomeHpayeTcs
BHMMATENbHO NMPOYNTaTb 9Ty rNaBy, YTOObI NOHATb 0OLME NPUHLMMNBLI PabOTbl K
MCNONb30BaHMA aBTOMOOWUbHbIX ocuwunnorpadgos.

3.1 Llenb 3apagxm/nycka

Bce anektpoobopygoBaHme aBTOMOOMNA NUTAeTca OT SHEProcucTeMsbl,
COCTOSILLIEN N3 BCTPOEHHOrO reHepaTopa 1 akkymynsatopHowm 6atapewn. B aton
cucreme anekTponuTaHus reHepaTop nopaet nMTaHne Ha

aneKTpoobopyfoBaHME U 3apskaeT akKyMynAaTopHylo 6atapeto, Korpga

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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reHepatop pabotaeT B HoOpmManbHOM pexume. Korga  MOLHOCTD,
BblpabaTblBaemMmass reHepaTopoM, MeEHblUe MOLHOCTK, noTpebnaemon
BCTPOEHHbLIM 3/IEKTPOOOOPYAOBAHNEM, B 9NEKTPOCHAOXEHNN y4acTByeT
akKymMmynaTopHaa ©Oartapesi, BOCMONHASA ee HepocTtatok. [lpy HopmanbHOmN
paboTe gBuratena Heobxogmmo obecneynTb [OCTAaTOYHOE BpPeMs 3apsaaku
aKKyMynaTopa, 4Tobbl OH He nmoTepsin MOLWHOCTb. Ecnu reHepatop paboTtaer
HOPManbHO, WHOMKATOP 3apsaAoky Ha naHennm npubopoB YyKasblBaeT Ha
HEOOBXOAMMOCTb 3apsaku akkymynsaTopa. B cBsasm ¢ 6onbluvm granasoHOM
CKOpPOCTEW [OBUraTenss reHepatop [AO0/MKEH OblTb OCHAaLLEH pPerynsaTtopom
HanpsiXeHus, 4Tobbl 06ecnevynTb HE3AaBUCMOCTb HOMUHAIbHOIO HaMpPsXXeHns
OT cKopocT wn Toka. [lutaHme pgBuratena npu 3anycke MOSHOCTbIO
obecneumBaeTca aKKyMynaTOpHOW 6aTapeen, NO3TOMYy aKKyMyNAaTOpHas
G6aTapes nomkHa obecneymBaTb LOCTAaTOYHYO EMKOCTb OJ/15 NMAABHOro 3anycka
asuratensa. ABTomobunbHbin ocumnnorpad cepmm AVU2 moxeTt TecTtupoBaTb
Lenb 3apsaaku 1 Lenb 3anycka, YTobbl MPoOBEPUTb NPaBUIbHOCTb PaboThbl Lenwu
3apsagkun/nycka asTomobuns. [Janee cM. onncaHme KOHKPETHbIX OeNCTBUINA:

Haxmute Ha 3Ha4yok . B MPaBOM HWXHeEM yriy ocuwnnorpada, 4Tobbl
0TOOpPAa3nTb 9KpPaH, NokasaHHbIV Ha pucyHke 3-1:

PucyHok 3-1. Llenu 3apaakun/nycka

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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3.2 3apaaka 12 B

3apspgka 12 B nogxoanTt ons 6eH3mHOBbIX aBTOMOob6unen. icnonb3yinte kabenb
BNC - «baHaH», OOMH KOHel KOTOpOro nogknaw4vaetrca K kKaHany 1
ocumnnorpada, a AOpyrom KOHeL noAaknoyaeTca K MNONOXUTENbHOMY W
oTpuuaTenbHOMYy anekTpoaam 6atapen ¢ NOMOLLbIO ABYX OONbLUNX 3a)XKMMOB
Thna «kKpokoaun» (KpacHbli NpoBOA, MOAK/KYAETCA K KPAaCHOMY 3aXumy
NONOXUTENbHOrO 31eKTPOAAa, a YepHbI MPOBOA, MOAKIKYAETCA K YEepHOMY
3aXNMy oTpuuaTenbHoro anektpoga). Ecnn Heobxogmmo mnamepuTb TOK,
NCNONb3ynTe TOKOBbIE Knewwy Ha 600 A n Bbiwe. MNogkntounTte pasbem BNC
TOKOBbIX KMEeLWen K KaHany 2, BKNOYNTE NepekntoYvaTesib TOKOBbIX KNeLwenm m
NOAKIIOUYNTE TOKOBbIE KNELUW K BbIXOQHOW IMHUW NNTaHNA reHepaTopa.

[eHepaTop ob6ecneymBaeT nuUTaHWE TPaHCMOPTHOro cpencTea. Pasnunuun
MeXAY PasHbIMU NPON3BOAUTENSIMN HEMHOro. HanpsixxeHne 3apsaaky oObl4HO
coctasnseT ot 13,5 B 0o 15,0 B. Cnnwikom 60onbLLOe U CANLLKOM ManeHbKoe
HanpsXeHne HexXenaTtenbHo. BbIxogHOW TOK reHepaTopoB pas3HbiX MOLEenen
pasHbIX NPON3BOANTENEN HEOQMHAKOB, MOSTOMY €ro HEOOX0ANMO OLIEHBATb B
3aBMCUMOCTW OT TPAHCMOPTHOIO CPpeacTBa.

[MpmeyaHme: [eHepaTop  UCNOAL3YET rEeHepauuto  SMEKTPOSHEPrun
nepeMeHHoro Toka. HanpsxeHue npeobpa3yeTcs B NOCTOAHHbLIA TOK C
NOMOLLBIO HECKONbKMX BbINPAMUTENbHbIX ANOOO0B. HanpsiXXeHne MOXHO
n3mMepuTb MynbTumeTpomMm. OOHaAKO NpyY NOBPEXOEHNN OANOAOB MYNbTUMETP
oTobOpaxaeT npaBW/bHble MOKa3aHus, a GopMy CuUrHana MOXHO OLEHWUTb C
nomMoLLbo ocuunnorpada.

[laHHas onepauymnsa nokasaHa Ha pUcyHke 3-2:
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PucyHok 3-2. 3apsigka 12 B

3.3 3apaaka 24 B

3apsaaka 24 B nogxoonTt ana aBTomobunen ¢ gu3enbHbiM gBuratenem. [lpouecc
paboTbl TaKOW Xe, Kak 1 npu 3apsake 12 B. OnopHoe Hanps)XXeHne cocTaBnsaeT
26,5 B - 30 B ero MOXHO nNpoBepuTb C NOMOLLbIO ocuunnorpada. [laHHas
onepaumns rnokasaHa Ha pucyHke 3-3:

PucyHok 3-3. 3apsgka 24 B

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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3.4 Nynbscauna nepeMeHHOro ToKa reHeparopa

Ocuwnnnorpad cepun AVU2 moxeT NnpoBepuTb Nynbcaunto 3apsga i NoMoYb
NONb30BATENO ONpPenennTb, ABNAETCA N NPOoUecC 3apsaaky HOPMasbHbIM.
WNcnonb3ymte BNC k nogkntovaemomy kabento, OguvH KOHel, KOTOpOro
nogknunTe K KaHany 1 ocumnnorpada, a Apyrom KOHel, 3aXmMuTe mMexay
NONOXUTENbHBbIM U OTpULATENbHbIM aneKkTpogamMmu 6atapen (KpacHbI NpoBof,
NOAKIIOYUTE K KPacHOMY 3a)umy). [ogknioyumTe NOMoOXMUTENbHbBIA MOJKOC, a
YepHbI NPOBOA NOAKTOYNTE K YHEPHOMY 3aXUMY (K OTprLaTeNnbHOMY NOOCY).
3aBeguTe aBTOMOOWNbL U Ha4yHUTE MUcCNbITaHMEe. B 310 Bpems ocuunnorpad
NOAKIOYEH K NEPEMEHHOMY TOKY, N OTOOpaXkaemoe 3Ha4YeHne HanpsaXXeHns He
aBnaeTcsa NCTUHHbIM. OHO OCHOBaHO Ha hopMe CuUrHana NoCTOAHHOIo Toka u
pasHULIE OTHOCUTENbHO HaMpPsXeHus MOCTOSAHHOro Toka. Cm. pucyHok 3-4
HUXE:

100 mV

300 mV

100 mV
™

Please connect Ch1 with BNC-Banana

PucyHok 3-4. lNynbcauuns 3apsana

3.5 Ymubih reHepaTop Ford Focus

Vcnonbdymte kabenb BNC - «baHaH», nogkniovmute ogunH KOHel K KaHnany 1
ocumnnorpada, MNOAKMIOYUTE YEPHbIN LITEKEP K YEPHOMY 3axXumy Tuna
«KpoKoaun» Ha 3a3emieHun (oTpuuaTenbHbI MNOMKC akKymynaTtopa) U C
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NOMOLLbIO UMbl NOAKIOYNTE KPACHbIN Pa3beM K BbIXOAHOW IMHNW yrpaBAeHUs
asuratenem n reHepatopa. Vicnone3ymnte kabenb BNC - «6aHaH», 0auH KOHeL,
NOAKIYNTE K KaHany 2 ocuwnnorpacda, Apyron YepPHbINA LUTEKEP NOAKIIOUNTE K
YepHOMY 3aXXKMMY TUMa «KPOKOAW» Ha 3a3eMNeHnn (oTpuuaTenbHbIv 3NeKTPoA
akKKyMynsiTopa), a KpacHbI pa3beM noaxkaoumnTe K o6paTHOM CBA3M reHepaTopa
c OBbY gBuraTens ¢ NOMOLLbIO XXana.

Vicnonb3ynte TOKOBbIE Knewwm Ha 600 A n Bbille, noakntodnTe pasbem BNC
TOKOBbIX Kfewlen K KaHany 3, BKIOYNTE NepeknovaTesib TOKOBbIX KNeLwenm m
NOOKIIOUYNTE TOKOBbIE KNELW K BbIXOOHOW IMHNN 3NEKTPONNTaHNS FreHepaTopa.

3aBegnTe aBTOMOOUNbL N HadyHUTE wUcnbiTaHue. Cpean HUX ynpaBnAKOLWNNA
curHan 9bY Ha reHepaTtop Ha kaHane 1 - 9T0 NPAMOYrO/ibHbIV CUrHan/curHan
LUNPOTHO-UMNynbcHo mopynaunn/nunHnio LIN. CurHan obpaTHom cBA3n
reHepaTtopa Ha KaHane 2 - 3TO NPSMOYrOJibHbIA CUrHan/curHan LWupoTHO-
MMMYNbCHOW MOAyNsLnn, KOTOPbIN oTobpaxkaeTcs Ha KaHane 3. BbixogHom TOK
reHepaTopa.

Wcnonbdynte ocumnnorpad AVU2 onsa npoBepkn yMHOro reHepatopa Focus,
AaHHasi onepauwns nokasaHa Ha pucyHke 3-5:

12v
Charging
300 mv

24v
Charging Vo 190 mv

™

1X

PucyHok 3-5. YMHbIN reHepaTtop Ford Focus
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3.6 Myck 12B

Vcnonb3ymte ocuwunnorpad AVU2 pgnd npoBepku 3anycka OeH3MHOBOro
aBToMoObUNsA, Uenb KOTOPOro — MNpPOBEPUTb, MNoadepXwmBaeTcsa nun
NPOM3BOAUTENBHOCTb aKKyMynsaTopa B HOpManbHOM anana3oHe. icnonb3ynre
BNC «k nopgkntovyaemomy kabento, nogkaovynte oAguvH KOHel, K KaHany 1
ocuunnorpada n MCNonb3ymTte ABa 601bLUMX 3aXNMa TUNa «KKPOKOAW», YTOObI
3a)KaTb MONOXMUTENbHbIV N OTPULATENbHbIA Nostoca 6aTtapen (KpacHbIV NpPoBof,
NOOKAOHAETCHA K KpaCHOMY 3aXuMy MNOMOXUTENbHOIO MOioca, a YepHbIn
NpoBOA — K YEepHOMY 3aXxummy OTpuuaTenbHoro nontoca). Vicnonb3ynte
TOKOBbIE KneLy ¢ HomuHanom 6onee 600 A, nogkntoynTte padbem BNC TokoBbIX
Knewlemn K KaHany 2. BkniounTte nepekntoyaTesnib TOKOBbIX K/1eLen n NogKIto4ymTe
TOKOBbIE KNeLWWn K MoMoXNTENbHOMY AN OTPULATENBHOMY NMPOBOAY NMNTAHUSA
akKymynaTopa. Heob6xoanmo 3axaTb BCHO NOMTOXUTENbHYIO NN OTPULIATENbHYIO
nmHmo. ObpaTnte BHUMMAaHME Ha MNONOXUTENbHYIO W OTPULATENbHYIO
NONAPHOCTb (MONOXMTENbHbIV TOK TEYET OT NMONIOXUTENBHOIO nontoca batapen
K oTpuuatenbHomy). [laHHasa onepauua nokasaHa Ha pucyHke 3-6:

300 mv

100 m¥

™M

PuncyHok 3-6. NMyck 12 B

Ha cnepgytolwem pucyHke npeactaBneHa akTmyeckas guarpamMmma MsmepeHunn
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NYCKOBOro HanpsXeHmsa 1 Toka aBTomobuna Mazda B onpegeneHHOM roay:

PucyHok 3-7. [TyckoBoe Hanpsi>XXeHune 1 ToK

3.7 MNyck 24 B

Wcnonb3ymte ocuwunnorpad AVU2 pgna npoeepky npouecca 3anycka
AN3€eNbHOro TPAaHCMOPTHOrO cpeacTBa. Llenb coctont B TOM, 4TOObLI MPOBEPUTD,
noaaepXmMBaeTcs i NPON3BOAUTENBHOCTb akKKyMynsaTopHon 6atapen B
HOpManbHOM gmana3soHe. [1pouecc paboTbl TakoM Xe, Kak 1 npn 3anycke 12 B.
IlaHHasa onepauuns nokasaHa Ha pucyHke 3-8:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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PucyHok 3-8. lNyck 24 B

3.8 Tok sanycka

Vicnonb3ynte ocuwmnnorpap AVU2 ¢ TOKOBbIM 30HOOM [Ond npoBeaeHuvs
NPOBEPKIN TOKA B NPOLIECCE 3anycka aBTOMObUNSA (NerkoBoro nnv ou3enbHoro),
npoBepbTe, ABMASETCA NN (popmMa TOKa HOPMaNbHOW, NCMOMb3YyNTE TOKOBbLIE
knewwm Ha 600 A nnu Bbiwe n noakntodmnte BNC ToKOBbIX Knewjewm K kaHany 2.
BkntounTte nepekntovaTenb TOKOBbIX KNELWen 1 NoAcoeanHUTE TOKOBbIE KIELLM
K MOMIOXUTENbHOMY WA OTPMLUATENbHOMY MNPOBOAY NUTaHUA akKyMynsTopa.
Heobxoommo 3axaTb BCH MOMOXUTENbHYIO WA OTPULATENBHYIO JIMHUIO.
ObpaTtnte BHMMaHME Ha MOMIOXKUTENbHYIO N OTPULATESNIbHYIO MOASAPHOCTb
(monoxutenbHbIn TOK Te4dyeT OT NOMOXWUTENbHOro anekTpoga 6atapenm K
oTpuLaTeNbHOMY anekTpoay).

IlaHHas onepauyunsa nokasaHa Ha pucyHke 3-9:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mY
M

100 mV

PucyHok 3-9. Tok 3anycka

3.9 UcnbiTaHMA 4aTYMKOB

[laTunK — 3TO 9N1EKTPOHHOE YCTPOMCTBO Npeobpa3oBaHnNS CUTHANOB, KOTOPOe
npeobpasyeT HeaNneKTpUyeckytdo MHMOPMaUMIO B CUrHaNIbl HaNPSHXKEHUA W
nepenaeT pas3nnyHyro nHdbopmaumo 06 m3meHeHuax pabodent cpedbl Ha
BCTPOEHHbIA KOMMbOTEP aBTOMObuna. Hanpumep, pacxogomep BO3OyXxa,
YCTaHOBNEHHbIN MeXay BO3OyLUHbIM (MUIBTPOM N APOCCENbHON 3aCNOHKON,
MOXET U3MepPsITb BENNYMHY pacxofa BO3Oyxa, BCacblBaeMoOro B ABuratesb
Yyepes apoccenbHyto 3acnoHKy. OH npeobpa3syeT 3Ha4YeHMe pacxoda Bo3ayxa B
CUrHanN HanpsixeHms n otnpasnseTr ero B ObY psuratena (ynpasnsawowmn
KOMMbIOTEP), KOTOPbIA pPerynnpyet COOTBETCTBYWOLUNA 0O6BbEM BMNpbICKa
TonAnBa B 3aBUCMMOCTU OT M3MEHEHUS pacxoda Bo3dyxa Os1 OOCTUMXKEHUS
Haunyylen CTENeHW cropaHus. [pyronm npumep — [aTynk CKOPOCTU
TpaHCNOPTHOro cpeacTBa. Ero dyHkuma 3akntovaetca B npeobpasoBaHUMN
CKOPOCTM aBTOMOBOWUNA B CUrHAN HanpsiXXeHWS 1 OTNPaBKe €ro Ha MapLUpPYTHbLIN
KomMnbioTep. MapLupyTHbIN KOMMbIOTEP YyNPaBAsSeT MOMEHTOM NeEPEKTHOYEHNS
nepenady ansg noBbILLEHNS NN MOHWXKEHUSA nepenayun.

B cBSi311 C NOCTOSIHHBIM pa3sBNTNEM aBTOMObOUNEN B HanpasneHnm NHTENNEKTA
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M HOBOWM SHEPrun KONMMYECTBO [OATYMKOB Ha Ky30Be aBTOMOOWMNA
OEMOHCTPUPYET TEHOEHLUMIO K PEe3KOMY YBENVNYEHWUIO, U Ha aBTOMOOUNAX
KOMMaHUWM cpenHero M BbICLLEro Knacca yctaHoBneHo okono 100 gatymkos.
CneuymanbHbin ocumnnorpad cepun AVU2 moxeT Hanpsamyto n3amepsatb dopmy
curHana patymka. CpaBHMBass €O CTaHOapTHOWM oOpMOIM curHana npw
HOpManbHOM paboTe, MOXHO Nerko onpenennTb, WNCMPaBEH NN [aTYKUK.
Ocuunnnorpad cepum AVU2 MoXeT TeCTMpPOBaTb cnenyoLwme TUunbl JaT4nNKOB.
Llenbto aBnseTca CpaBHEHWME CUFHANOB B peanbHOM BPEMEHU CO
CTaHOAPTHbIMW cuUrHanamm, 4Ttobbl MOMOYb MNONb30BATENSAM OOHAPY)XUTb
npobnemsbl. Huxe npmBeaeHbl NOAPOOHbIE N MOSACHUTENbHbIE CBEAEHWS:

3.10 ABS

[atumk ckopocTtn BpaweHna koneca ABS penuntca Ha aHanoroBbil 1
LMppPoBo. AHaNOroBbIN AAaTYNK UMEET 2 CUrHasbHbIX K/EeMMbl, CUrHars
npencrtaBnsger cobom cumHycompgy, a 4YacTtoTa CUHycouabl — 9TO CKOPOCTb.
LindppoBble gatimkm OObLIMHO WMMEKT TPU KNEMMbL: MNUTaHME, CUrHan u
3azemneHmne. Heobxoanmo npoBEPUTb CUTHANbHYK JINHWUIO, CUrHaN - 9TO
NPSIMOYTOMbHbIN MMMYNbC, @ YaCcTOoTa NPSIMOYrofiIbHOro UMMynbca oTobpaxkaeT
CKOpPOCTb.

Bo Bpems ucnbitaHua uncnonb3dynte kabeno BNC - «baHaH», ronoska BNC
nogkntoyaeTca K ocuwnnorpady, a rosoBka co wWTeKepomMm Tuna «baHaH»
NOAKIOYaeTCsa K faTynky Unm KoHTakTy 9bY ona ogHoOBpeMeEHHOI npoBeEpPKN
1/2/4 curHanos. [lokasaHo Ha pucyHke 3-10:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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PuncyHok 3-10. JaTuymk ckopocTm koneca ABS

3.11 Nepanb akceneparopa

[Mepanb akcenepatopa — 3TO CUrHan aBToMobunbHOro akcenepartopa. O6bI4HO
nMMeeTcs 2 rpynnbl, Kaxpgaa napa n3 3 MpoBOAOB: MNUTaHWE, CUrHan w
3azemneHmne. [lenatca Ha aHanoroBO-aHaNnoroBble N aHanoroBoO-UUQPOBLIE.
AHanorosbIi/aHanoroBbli CUrHaA — 9TO ABa aHanorosbix curHana. O6bIMHO
€CTb aBa cnocoba, 0oAnH N3 KOTOPbIX — CUTHasM OTKNOHEHNSA: oAnH curHan ot 0,3
B—4,8 B, KOTOpbI NOBbILLAETCA MPW HaXXaTun negann akcenepartopa, a gpyrov
— 0T 4,8 B—0,3 B, npn HaxaTunm neganuv akceneparopa n noHmxeHuu. Opyron
CUrHan MMeET TO Xe HanpaB/ieHne, HO HanpsXXeHne otnmnyaetcs: oguH — 0,5
B—2,5 B, apyron — 1 B—4,5 B (anana3oH Hanps>XeH ykasaH TONbKO OJ/is
crnpaBkWy, AnanasoH HanpsXeHUM MOXET HEMHOro OTAn4YaTbCsl AN PasHbIX
Mojaenen, Ho TeHaeHuUus yaeT oAnHaKOBOW).

Vicnonb3ynte ocuyumnnorpad AVU2 pgna  npoBepky gatymka neganm
akceneparopa, gaHHasa onepaums nokasaHa Ha pucyHke 3-11:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV

™

PucyHok 3-11. [Neganb akcenepaTtopa

Ha cnepyoolwem pucyHke npepctaBneHa dakTudeckada cxema W3MepeHUn
naTdyvka nefanu akcenepaTtopa onpeaeneHHon Moaenu:

3.12 Pacxopomep Bo3gyxa

Pacxogomepbl Bo3ayxa OObIMHO OblBalOT KPblNb4aTOro Tuna, C NOAOrpPEBOM,
undpposoro Tuna u T. a4. Cpeam HUX: KpbiibYaTbiyi TUN N C NOAONPEBOM MMEIOT
aHanoroBbl BbIXOM, @ BbIXOOHOE HaNpsXXeHue MPOonopLMOHaNbHO pacxony
BO34yxa, Kak npaswuno, 0,5-4,5 B, HO HeNVMHENHOEe COOTHOLWEHNE HEOBXOANMO
KoppekTnpoBaTb B ABY. ObLiee BbIXOOHOE HanpshXXeHne cocTaBnaeT okono 1 B
Ha XO/IOCTOM XOfy, @ BO BPEMS YCKOPEHUS HanpshkeHme 6bICTpO BO3pacTaeT,
pocTturasa HanpsixeHus 4-4,5 B. [locne npekpalleHns yCKOPEHMS1 OH BEPHETCS K
HanNpPs>XXeHWIO0 XOI0CTOro Xxoaa; BbixogHoe HanpsxeHme 0 B unn 5 B He aBnseTca
HOPMasbHbIM.

LindbpoBon tTnn nmeet umndpoByo cxemMy BHYTPW gatymka. BoixogHowm curHan -
9TO NpsSIMOYyrosibHas BOJMIHA. YacTtoTa wucnonb3yeTcs Ons npencraBneHuns
BO3A4yLLHOro notoka. bonee Bbicokasa 4yacToTa ykasblBaeT Ha 60NbLLIUM NPUTOK
Bo3ayxa. icnonbaynte kabenb BNC - «6baHaH» 1 nogknoymTe OguH KOHeL, K
KaHany 1 ocuwmnnorpada. YepHbld WTEKEp Ha OPYromM KOHLE 3a3eMJSeH, a
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KPacCHbI pa3bemM MNOOKAOYEH K CUrHANbHOMY NpoBOAY [MAaTymka pacxopa
BO3[yXa C NMOMOLLbIO UrNbl. 3aBegnTe aBToMObMAb, BbICTPO HAXMUTE neaanb
akcenepartopa n oTnycTuTe ee ana NpoBepKM, Npy 3TOM MOXXHO NPOCMOTPETb
dbopmy curHana.

Vicnonb3ynte ocuwunnorpadp AVU2 pns npoBepky patymka pacxogomepa
BO3yXa OPOCCENbHOWM 3aC/IOHKM (pacxogomMepbl BO3ayxa AenaTca Ha Tpy Tuna:
aHanoroBsble, UMdpPoOBbIE N C NOABOAOM Tenna, NpoBOAUTE MNPOBEPKY B
COOTBETCTBUMN C PasNNYHbIMXA TUNamMu), AaHHas onepaunsa rokasaHa Ha
pucyHke 3-12:

300 mv

100 mV
™M

1X

Camshaft

Coolant
Temperature

Crankshaft

Distributor

Fusl Pressure

PucyHok 3-12. Pacxogomep Bo3ayxa

3.13 PacnpepenutenbHbIA Ban

Hatunk  pacnpegenutenbHoro  Bana  O6bIMHO  Mcnonb3yetcsa  Ajs
CUHXPOHM3aLUMM 1 4acTO NPOBEPSIETCA BMECTE C AAaTYMKOM KONEeH4YaToro Bana
ons onpenenenus gas razopacnpegeneHms aBTomobuns. B o6bI4HbIX Moaensax
aBTomMobumnenm  wnmMeeTcsas  OOAMH  WMAWM  OBa  gatyuMka  MONIOXKEHUS
pacnpegennutenbHOro Bana, a WCNoAb30BaHME  YeTblpex  OaTyNKOB
OTHOCUTENBHO HeBenunko. OBblYHblE AATYMKMN pacnpenennTesnbHoOro Bana —
AaTymkm Xonna/MHOYKUMOHHOIO Tuna/c Bo36y>XaeHnem nepemMeHHoro Toka.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Bbixon gatymka Xonna npeacraBnsieT cobom NpssMOyrofibHyH0 BOJTHY, BbICOKOE
HanpsXxeHne MoxeT bbiTb 5 B nnu 12 B; kak npasuno, 3-npoBoAgHOW, NNTaHNE,
curHan, semMmns. Beixog MHAYKTUBHOIO gatymka - 3To0 CMHycouaanbHbI CUrHan
NN NPAMOYrOfibHbIM CUrHan, Kak npaBwuio, 2-NpoBOAHOW; BO30yXaeHue
nepeMeHHbIM TOKOM. Bbixoa gatymka Tmna - 9T0 HECKO/IbKO CUHYCOMOANbHbIX
BOJIH (Ha KOHLIe pacrnpeaenmTenbHOro Basia OTCyTCTBYET YaCcTb, NOSTOMY CUTHa
n3mMeHsieTca, N nonoxeHume unnmHapa N2 1 oyeHmBaeTcsa NO OTCYTCTBYHOLLEMY
MECTY), KaK NpaBuio, 2-NPOBOAHOW.

Vicnonbaynte pazbem BNC gns 6aHaHOBOro kabens, nogkitoy4mMTe OANH KOHEL,
K KaHany 1 ocuwnnorpada, Opyrom KOHeL, YepHOro LiTekepa 3asemnuTe, a
KPacCHbIN pa3beM C MOMOLLbIO UMbl MOAKOYUTE K CUTHANbHOW NMHUN AaTynka
NONOXEHWs pacnpeaennTesbHOro Bana.

[TokasaHo Ha pucyHke 3-13:

100 mV

nect Ch with BNC-Banana

PucyHok 3-13. PacnpegenntenbHbi Ban

Ha cnepytouwem pucyHke npeacTtaBneHa ¢akTuyeckas Cxema W3MepPEeHUI
[aT4rKa NosioXeHna pacnpeaennTenbHoro Bana (Tuna Xonna) onpeneneHHomn
MOJEenu:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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PucyHok 3-14. [laT4mk nonoxeHus pacnpegenntenbHoro sana (tun Xonna)

3.14 Temnepartypa oxnaxgaouem XXnaKkocTn

[aTunk TemnepaTtypbl oxnaxaaoLwen XXNAKOCTU 00blYHO Ha3bIBAOT AATYUKOM
TemnepaTypbl Boabl. O6bIYHO OH coaepXunT TepMmucTop. 1o Mepe NoBbiLLEeHUS
TemnepaTypbl COMPOTMBNEHNE YMEHbLUAETCH, YTO MNPUBOAUNT K WU3MEHEHUIO
BbIXOAHOIO HanpsbkeHWsl, a TemnepaTypa BOAbl W3MEHSETCA MEOEHHO,
NO3TOMY HanMpsXKeHMe TakKe N3MEHSETCA MealeHHO. Pa3Hble Moaenn NMeoT
pa3Hble XapakTepPUCTUKW, a BbIXOAHOE HanpsiXXeHre MOXET KaK YBeNn4mBaTbCs,
TaK 1 YMeHbLLATbCs B 3aBUCMMOCTW OT TEMMepaTypbl BOAbI.

OpHako cyuwlecTByeT crneunasnbHblil JaTynK, KOTOPbIA Ha3biBAETCHA OATYNKOM
Vauxhaus. BbixogHoe HanpsikeHme aToro gatdmka coctaBnsiet 3-4 B, korga
aBTOMOOWUNb B XONOOHOM cocTossHUW. [1pn 3anycke apwuratens Temnepartypa
NOBbLILLAETCA, a HanpsXeHue NnocTeneHHo cHwxkaetca. OOblMHO npw
HOopManbHOW paboTte OHO cocTaBnseTr 1 B, HO MO Mepe nOBbIWEHUSA
TemnepaTtypbl aBToMobuns, kKorga oHa pgocturaet 40-50 rpapgycos. ObY
nepexkntovaeT HanpsXKeHmMe, YTobbl HanpsiXXeHne gaTtymka ObICTPO NOBbILLANOCH
0o 3-4 B, uto no3sondaeT nobutbca 60nee TOYHOro BbIXOAHOIO HANPSHKEHNA NpU
BbICOKUX TEMMepaTypax.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Vcnonb3ymte BNC k nopgknoyaemomy kabento, ooviH KOHEeL, KOTOpOoro
nogknto4vaeTca K kKaHany 1 ocuwnnorpada, Apyrol KOHEL, 3a3eMNseTcsa C
NOMOLLBID YEpHOro LUTEKepa, a KpacHbi pa3beM noaknyaeTca K
CUTHaNbHOMY MPOBOAY MAaTyMKa OXNaXAalLlenm XuakocTu (3a3emMnaromn
NPOBO/, OXNaXAaoLLEN XNAKOCTM) C NOMOLLbIO UIro/ibyaToro Lyna.

Ncnonb3ynte ocumnnorpad AVU2 pna npoBepky paTtdmka TemnepaTypbl
oxnaxgaroLlen XmngKkocTu, faHHas onepaums nokasaHa Ha pucyHke 3-15:

PucyHok 3-15. TemnepaTypa oxnaxgatoLen XnagKkocTu

3.15 Konenuarniih Ban

[laTymk KoneH4yaToro Bana yCTaHaBMMBAETCA BO MHOMMX MeCTax, Hanpumep,
PAOOM C MepeaHnM LKNBOM UM Ha 3aAgHeEM MaxoBuke. AbY

ABuraTensa onpenensieT TO4Hoe NoNoXEeHMe aBuraTtens B 3aBUCUMOCTIU OT €ro
BbIXOQHOro curHana. O6bIMHO NCNONb3YIOTCA AATYUKN NHOYKLMOHHOIO TUNa v
pgatdmka Xonna: BbIXOOHOW CWUrHan WHAYKUMOHHOIO Tmna - 9TO OObIYHO
CMHycompganbHasa BOJIHA, Ha OUCKEe OTCYTCTBYIOT 3yOLbl, N MNP OTCYTCTBUN
3ybL0B cnHycompga byoeTt OTCyTCTBOBaATb; 3TOT TUM AaTtymka obbl4HO IBNSeTcs
OBYXNPOBOAHbLIM; BbIXOOHOW CWUrHan patdymka Xonna - 9TO  0ObIYHO
npsmoyronbHaa BosiHa. O6bIMHO MMeeT 3 MpoBoda: NUTaHWe, CUrHan wu
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3azemnenune. Vicnonbsymnte BNC k nopgknoyaemomy Kabento, oguMH KOHel,
KOTOPOro nogknoymTe K kaHany 1 ocumnnorpada, gpyrov KoHeL, 3a3eMNunTe ¢
NOMOLLIbIO YEPHOrO LUTEKEPA, @ KPACHbIN pasbeM MOAKMKYNTE K CUTHaNbHON
NHNWX AaT4yrKa NONOXEHMA pacnpenenmTenbHOro Bana ¢ NoMoLLbtO UMbl.

Vicnonb3ynte ocuwunnorpap AVU2 pnsa npoBepky patymka MosoXeHus
KO/NleH4YyaToro Bana, gaHHas onepaumns nokasaHa Ha pucyHke 3-16:

100 mV
w

100 mVv
"w

PucyHok 3-16. [JaT4ymK NONOXEHMA KOJIEHYaTOro Bana

Ha pucyHke HuxXe npeactaBneHbl dakTndeckme mn3MepeHnsa paTymka
NOJIOXKEHNA KOJIEHYATOro Bana (MHOYKTMBHOIO) onpeneneHHon Moaenu:
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PucyHok 3-17. IamepeHunsa NofoXeHnsa KoJIeHYaToro Bana

3.16 Pacnpepnenurenn

Pacnpegenutenb YycCTaHaBAMBAEeTCA Ha MOAOENSAX C  BbICOKOBOJSIbTHbIMW
kabenamm wun nocnegoBaTenbHO pacnpefensier reHepmpyemMoe BbICOKOE
HanpsbkeHne no cBevyam 3axuraHusa. Pacnpepgenutenn o06bl4HO OblBatoOT
XOJI/TOBCKOIro U MHAYKLUMOHHOIO TUna. [JJatymk Xonna obblMHO nMeeT 3 NpoBoAaa:
HanpsiXXeHne, cCurHan n 3asemneHmne. BoeixogHom curHan — 3To NPSIMOYTOJIbHbIN
curHan. MITHaOyKUMOHHbIN TN 00bIYHO ABYXNMPOBOAHOW. BbixOgHOWM crHan — aTo
YyBCTBUTENbHbIA CUrHan; mcnonbdymte kabenb BNC Kk nogknioyaemomy
Kabento, 0anH KoHeL, KOTOPOoro nogktoyeH K kaHany 1 ocuunnorpada, a gpyrov
KOHeLl — K YepHOW BUJIKE, 3a3EMJIEHHOW, a KPaCHbIN pasbeM MOAKYEH K
CUTHaNbHOW NIMHNIN pacnpenennuTenst ¢ MOMOLLbIO UTNbI.

Vicnonb3ynte ocuunnorpadp AVU2 gna npoBepky gatynka pacnpepnenmrens
(menutca Ha pgBa TMna: gatymKk Xonna v MHOYKUWMOHHbLIN). [laHHaa onepauus
nokasaHa Ha pucyHke 3-17:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV

100 mV

PucyHok 3-17. Pacnpegenutenb

3.17 flaBneHme Tonnmea

Cwrnanbl gaBneHus Tonnmea o6bIYHO MOABNAKOTCA Ha TOMJIMBHbIX pamMnax nnm
AaTymKax BbICOKOro AaBNeHUA NN Ha OAWN3EeNbHbIX aBTOMOOUNAX C CUCTEMON
Common Rail, n gpaBneHne oTHOCUTENBHO BbICOKOE. Kak npaBuio, aaBneHue
TONNMBa MNPONOPLUMOHANbHO BbIXOOHOMY HAaMPAXEHUI0, a Hanps>XeHue
yBENNYMBAETCSA C YI/IOM HaK/I0OHa Nefanu akcenepatopa (Ha Bpemst HapacTaHus
HanNpPs>XXeHWA BUAKOT Kak XO/IOCTOW X0/, Tak N NONHasa Harpyska).

Vcnonbaymte BNC k nopgknioyaemomy kabeno, nogkno4ymutTe ooviH KOHeL, K
KaHany 1 ocuwmnnorpada, OpYrom KOHEL, YepHOro LuTekepa 3as3emMmnuTte, a
KPaCHbIA PasbeM C MOMOLLBID WrAbl NOAKAOYUATE K CUTHANBbHOW NNHUN
OaBeHna TONNMBa.

Vcnonb3ynte ocumnnorpad AVU2 onsa npoBepkn gatymka gaBneHusa Tonamea,
[aHHas ornepauna nokasaHa Ha pmcyHke 3-18:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mv

100 mV

PucyHok 3-18. icnbiTaHne gaTtynka gaBneHus Tonamea

3.18 feroHayuna

[aTunk geToHaunm — 3TO NacCMBHOE YCTPOMCTBO, 0ObIYHO OBYXNPOBOOHOE, C
CUTHaNoM 1 3a3eMiIeEHNEM, HE TPebyIoLLLEe BHELLIHENO CTOYHMKA MUTAHUS, MPN
BO3OENCTBUU BUBpaumnm reHepupyetTca curHan. Ero takke MoXHO CHATb OJis
npoBegeHnUs  ucnblTaHus. CurHan  MOXET TreHepupoBaTbCA  MyTEM
NOCTYKMBaHUSA, @ aMNAnNTyaa curHana obbl4HO He npeBbiwaeT 5 B. Ecnn gatumk
CHMUMaeTCsl, a 3aTeM YyCTaHaBNMBaETCA MOBTOPHO, OyabTe OCTOPOXHbLI U HE
NCNONb3YNTE YPESMEPHbDIN KPYTALLUUA MOMEHT, YTOObI HE NOBPEANTb AaTYUK.

anILII/IH AEeTOHaunm MOXeT OblTb HECKOJIbKO: C/INLLIKOM paHHVIVI yron
3aXuraHmd, cnmwKkKomMm MHOIo Harapa B KamMmepe CropaHumd, CJIMWLKOM BbiCOKadA
TemMnepartypa gBmratend, CJiIMLLKOM 6e,u,Has'-| TOoNnnmBHaA cMecCb, HEOCTAaTO4YHO
ynmcrtoe TonJimBo N CIINLLIKOM HN3KOE OKTaHOBOE 4YCJ10 TOMnJinBa.

Vicnonbaymte BNC k nopgknioyaemomy kabeno, noaknoymtTe ooviH KOHeLl, K
kKaHany 1 ocuwunnorpada, OpyroMl KOHEL, YepHOro LiTekepa 3asemnute, a
KpacHbI pasbemM MNOOKNOUYNTE K CUTHANbHOM NIMHN gaTynka OeToHauum ¢
NOMOLLbIO UTTbI.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Vicnonb3ynte ocunnnorpad AVU2 ona npoBepkn gatymka getoHaumu, naHHas
ornepauua nokasaHa Ha pucyHke 3-19:

1emperature

Crankshaft

100 mV

Distributor f
1X

Fuel Pressure

Road Speed

Throttle
Position

PucyHok 3-19. TecCT gatymka geToHauum

Ha cnepgyiowem pucyHke npefcTtaBneHa dakTmnyeckas cxema WU3MeEPEHUNN
AAaTYNKOM OeTOHaunn onpeaeneHHomn Moaenn:

PucyHok 3-20. IamepeHuns gatynka getoHaunm

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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3.19 Jiam6pga

Jlambpa-paTymk (gaTynk Kmcnopopaa) o6bI4HO yCTaHaBIMBAETCA Ha BbIX/IOMHON
Tpybe nepen KaTanuTUYECKMM HEeWTpanml3aTtopom. ITO paTtymKk obpaTHomn
CBSI3N, WCMOMb3yeEMbIN ONA ONpedeneHna cogepXxaHuna Kucnopoga B
BbIXNOMHbIX rasax, 4tobbl ONOK ynpaBneHuMs OBUratenem MoOr OLUEHWUTb
COCTOSIHME CropaHnA B KaMepe CropaHus 1 OTPerynmpoBaTb Nnogayvy Tonavea B
ABurartenb.

CyllecTByeT HECKONIbKO TWUMOB KWUCOPOAHbLIX [OaTYMKOB: TWUTAHOBbIN
KWCNOPOOHbIN, LMNPKOHWNEBLIM KWUCNOPOAHbLIN, a TakXe nepegHuin n 3agHunn
ABOWIHblE KMCNOPOAHbIE AATYMKW; YacTOTa NEPEKTIOYEHNS CUTHANa COCTaBNAEeT
okono 1 'y, m oH MoxeT paboTtaTb TONbKO NPV HOPManbHOW TemrepaTtype.
Hanpsi>keHne BbICOKOE, KOrga CMecCh rycrasi,  HU3K0oe, Koraa CMeCh XUaKasi.
Vicnonb3ymte kabenb BNC - «baHaH», 0OMH KOHEL, KOTOPOro MogkymnTe K
KaHany 1 ocuunnorpada, OApyrov KoHel, 3a3eM/IuTe C MOMOLLbIO YEpPHOro
LUTEKEPa, a KpacHbI pasbeM MOOKAKYNTE K CUrHaNbHOW  NUHUWX
(npepkmncnopogHow) paTynMka KuUcnopoga ¢ Nomolbko wuribl. Vicnonb3ynte
kabenb BNC - «baHaH», nogkno4mTe OgvH KOHEeL, K KaHany 2 ocuwunnorpada,
3a3eMJINTE YEPHbIW LUTEKEP HA APYTOM KOHLE N C MOMOLLIO UMbl NOAKNOYNTE
KPacHbIN pa3beM K CUrHanbHOW NUMHUW paTtymka kucnopopga (3agHero
KMcnopoaa, ecnn 3afiHero aatymka K1cropoaa HeT, NpoBepka He TpebyeTcs).
Ecnu Bbl XOoTTE N3mMmepuTb TOK, noakntoymte KoHel, BNC TokoBbIx Kneliem K
KaHany 3 ocuunnorpada v 3aXxXmMmmnTe KNeLm Ha HarpeeaTelbHOM NPOBOAE.

Vicnonb3ynte ocunnnorpadg AVU2 gns npoBepky gatymka KMcrnopoga, naHHas
ornepauwna nokasaHa Ha pucyHke 3-21:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV

IeMOeaure
Crankshoft

100 mV
Distnbutor 3 LLY)

Please connect Ch1 with BNC-Banama

PucyHok 3-21. VcnbiTaHne nambaa-3oHaa (DaTymka kmcnopopa)

Ha cnepgyiowem pucyHke npefcTtaBneHa dakTmndeckas cxema WU3MeEPEHUN
AATYNKOM KMcnopoda onpeaeneHHom Mmonenu:

PucyHok 3-22. [inarpamma namb6aa-aaTdvka (matymka kmcnopopa)

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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3.20 MAP

Hatunk pasneHua (MAP) namepsieT gaBneHmne BO BMYCKHOM KOJEKTOpe u
nepenaeT gaHHble B 6ok ynpasnenmnsa asuratenem (ECM) ona onpepneneHus
nogayuv TOMNMBa, paspexeHns (NN Manowm Harpyskum) M yrna onepexeHus
3axuraHua. CyllecTByeT ABa BMAaa aHanoroBbix U L poBbIX kabenewn, 06bI4HO
nmeetca 3 npoBoda: NUTaHWe, CUrHan, 3a3eMieHVe WM coeguHeHne ¢
OPYrnMmn yCcTpomrcTBamMm.

Ina aHanoroBoro cwurHana 6eH3MHOBOro pABuUraTens, Korga AOpOCCeNbHas
3acCIOHKa 3aKpbiTa NN OBUraTeb BbIK/TIOYEH, BbIXOAHOE HanpsiXXeHune pasHo O,
a Ha X0NOCTOM X0y BbIXOHOE HanpsXXeHune 0b6bl4HO cocTaBnseT okosio 1 B (oHO
MOXXET ObITb HEMHOIO BbilLie UK HUXe). Nocne BbICTPOro HaxxaTua Ha nepanb
rasa gpoccesibHas 3ac/IOHKa OTKpPbIBAaeTCs, N HanNpshkeHmne 6bICTPO BO3pacTaeT.
HocTturaeT HanpsxeHue Bbilwe 4,5 B.

[lna aHanoroBoro curHana AM3enbHOro ABUratens HanpsXeHune cocTaBnsaeT
1,6-2,0 B Ha xonoctom xoay. [Nocne HaxaTus Ha neganb rada MOXHO 3aMEeTUTb

POCT HaMnMpsXXeHus, KoTopoe MOXeT gocturaTtb 4,0 B.

Mcnonbdynte ocumnnorpad AVU2 ons npoBepku gatymka gaBneHuns Ha Brycke,
AaHHasga ornepayus nokasaHa Ha pucyHke 3-23 HIUXeE:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV
F ™M

100 mV

Please connect Ch1 with BNC-Banana.

PucyHok 3-23. MAP (gatumk gaBneHums Ha Bnycke)

3.21 CxopocTb Ha fopore

[atunk ckopocTn OObIMHO YCTaHaBMMBAETCA Ha BbIXOAHOM Bany npuBoaa
cnngomeTpa Kopobkm nepemady vnuv pagomMm C 3agHenm 4acTbio TONIOBKU
cnngomeTpa, 4Tobbl MpeaocTaBUTb MHGOpMaunio ana 65oka ynpaBneHus
aBuratenem n KoHTpons mowHocTr. O6bIMHO 9TO AaTtymk Xonna, nmerwmin 3
nposoaa: NMTaHWe, CUrHan n 3a3eMsieHne, BbIXOOAHOW CUTHAN NMPSMOYrofibHON
dopmbl (HekoTopble mopgenwu O6yayT aHanoroBbiMn, 2 MNPOBOAA, BbIXOOHOW
WHAOYKTUBHbBIN curHan, cuHycownpa). icnonb3ymte kabenb BNC - «b6aHaHhy,
NOOKIIOUYNTE OOVNH KOHeL, K KaHany 1 ocuwunnorpada, opyrom KOHeL, YepHOro
LUTEKepa 3a3eM/InNTe, a KpacHbIN pasbeM MOOK/OYNTE K CUTHANBbHON NTINHWWN
AaTyMKa CKOPOCTM aBTOMOOMAA ¢ NOMOLLbO Urnbl. NogHMMUTE aBTOMOOWNb
LENNKOM W nNogHNMUTE Bedylune Koneca Wnm NoakAt4YuTe CUrHan nnsg
NCNbITaHNA Ha gopore, 3aBeguTe aBTOMOOWUNb, BKIOUYMTE nepenadvy, 4Tobbl
BpallaTb Koneca, W Habnwopgante 3a ¢opmon curHana. YacrtoTta
NPSIMOYrofibHOr0 CuUrHana yBEeNIMYMBAETCA C  YBEIMYEHUEM CKOPOCTU
aBTOMObOUNSA.

Ncnonb3ymte ocuwunnorpad AVU2 p[Ona npoBepky patymka CKOPOCTU
aBTOMObOWUNSA, JaHHaa onepaunsa NokalaHa Ha pUcyHke 3-23:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV

100 mv

PuncyHok 3-23. VicnbiTaHne gaTynka cCKOpoCTY aBTOMOGUSA

3.22 NonoxeHne ApocCesNibHON 3aCNOHKM

[laTumk nonoxeHmMsa OpPoOCCeNbHOW 3aC/IOHKW YCTaHOBNEH HA NPUBOAHOM Bany
APOCCEeNbHOM 3aCNOHKK, YTOObI ONpenensaTb OTKPbITUE OPOCCENbHOWM 3aC/TOHKI
1 NpeaocTaBnATb 610Ky yripaBneHnsa apuratenem 6a3oBbie JaHHble AN OLUEHKN
Bnycka. /ImetoTcs aHanoroBbIv BbIXO4, N BbIXOA NEpeKtoYaTens ApoccenbHon
3aCIOHKMW.

Vicnonb3ynte kabenb BNC - «baHaH», mogkntounte oaviH KOHel, K KaHany 1
ocumnnorpada, Opyrom KOHEL, YEPHOro LUTEKepa 3a3eManTe, a KPaCHbIN
PasbeM C MOMOLLULID WMbl NOAKAOYUTE K CUTHANbHOW JNMHUW OaTynKa
NONOXEHUS [OPOCCENbHOWM 3aCNlIOHKM uUAn curHany 1 nepeknoyartens
ApoccenbHOWM 3aCNOHKW.

Vcnonbdymte BNC k nopgkntovaemomy kabento, NnoagknoymTe OoAuvH KOHeEL, K
KaHany 2 ocuunnorpada, Opyroll KOHEel, YepHOro LiTekepa 3asemnuTte, a
KPacCHbI pa3beM C MOMOLLbIO UMbl NOAKAKYUTE K CUTHANbHOWM NMHUW aaTynka
NONOXEHUSA [OPOCCENIbHOWM 3aC/IOHKN WA CUrHany 2 nepeknyartens
OPOCCENbHON 3aC/IOHKN (ecnn aTO MnepekntodaTenb OPOCCENbHOW 3aCNOHKW,
BaM HEOOXO0AMMO NOAKIOYNTL 3TOT UCMNbITATENbHbIN NPOBOA).

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Ncnonb3ymte ocuwunnorpad AVU2 p[Ona npoBepky patymka CKOPOCTU
aBTOMObOMNSA, aHHasa onepaumsa nokasaHa Ha pucyHke 3-24:

100 mV

|emperature

Crankshaft

100 mV
Distributor - ™

Fuel Pressure

PucyHok 3-24. icnbiTaHne gaTymka NosioXeHUsa ApOoCcCcesibHOM 3aCNOHKN

Ha cnepgyiowem pucyHke npefcTtaBneHa dakTmnyeckas cxema WU3MeEPEHUNN
AaTymKa NosoXXeHWst APOCCENbHOW 3aCNOHKIN onpeaeneHHoON MOLENN:

PucyHok 3-25. Cxema gaTymka nonoXxeHust ApoCccenbHOM 3aC/IOHKMN

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Fnasa 4. icnonumrenbHbieé YyCTPOMCTBA

4.1 AnexTpoMarHMTHbIM KJ1anaH yronbHoro punsrTpa

bayok ¢ akTUBMPOBAHHLIM YriemM OOblYHO YCTaHaBIMBAETCS B MOTOPHOM
OTCEeKE W CcoegumHAEeTCa C TonauBHbIM 6Gakom 4epe3d Tpyby pnns cbopa
ncnapsitowerocs mMacna M rasa B TOMMBHOM 6ake, 4ToObl NpenoTBpaTUTb
BbIBpOC Macna v rasa B BO3OyX W 3arpsa3HEeHMe OKpyXatowewm cpepbl.
Vcnonbaymte BNC k nopgknoyaemomy kabento, OoOviH KOHEL, KOTOPOro
nogknumMTe K kKaHany 1 ocuwnnorpada, Opyrom KOHEL, YEepHOro LiTekepa
3a3eMnnTe, a KpacHbI pasbeM MoaKNuYUTEe K 3a3eMnsiollemMy npoBoay
9NEKTPOMArHUTHOro  KnanaHa KaHWUCTPbl C  MOMOLbID  Uronb4aToro
HaKOHEYHMKa.

Vcnonb3ymte ocuwunnorpad AVU2 p[Ona npoBepky pgatymka CKOPOCTU
aBTOMOOWUNSA, AaHHas onepauns nokasaHa Ha pucyHke 3-26:

100 mV

100 mV

PucyHok 3-26. [poBepka an1ekTpoMarHMTHOro KnanaHa yrosibHoro punbTpa

Ha cnegyrowem pUCYyHKe noKasaHbl hakTnyeckmne pa3mepbl
SNEKTPOMArHMTHOroO KnanaHa 6ayka ¢ akTMBMpPOBaHHbIM yrnem mogenn Audi
A6 B onpegeneHHoOM roay:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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PucyHok 3-27. CurHan anekTpoMarHMTHOro knanaHa 6a4ka ¢ aktmsmpoBaHHbiM yrnem Audi
A6

4.2 Ceeum HaKanMBaHVA 419 AVN3eNbHbIX ABUrarTenem

Ecnu pBuraTtenb nnm noroga OTHOCUTENbHO XONOAHbIE, 3TO BNNAET Ha CropaHmne
ON3eNbHOro TOMNMBa, MO3TOMY CBeYa HakanuMBaHWA [osiKHa HarpesaTb
umnuHap nepepn 3anyckom. CBeyn HakanmBaHuWA [OW3eNbHOro ABuraTtens
00ObI4YHO pacnpenensarTcsa Mo OAHOWM Ha KaXAblA UWINHAOP, OHW COEAVHEHbI
nocnegoBaTeNbHO, MUTAKOTCA OT akKyMynsaTopa W ynpaBnsalTcA pene ons
OTKPbITUA 1 3aKPbITUSA.

Ecnun TemnepaTypa okpyxatoLwlen cpeabl HA3Kaa UAn TemMmrnepaTtypa gauratens
OTHOCUTENLHO HM3Kasd, Npn 3anycke aBToMobuna cHa4yana BK/OYaAeTCs cBeva
HaKannBaHWA, a NOCNe BbIK/IIOYEHNS NHOMKATOPa NpeaBapuTesibHOro Harpesa
aBTOMOOWUNb MOXHO 3anyCcTUTb, YTOObI ABUraTesib paboTan Ha XON10CTOM xofay.

icnonb3yss TOKOBble Kneww, noaknoymTe OOMH KOHey, K KaHany 1
ocumnnorpada, a [gpyrom KoHey 3aXMUTE K LWHYpY MNUTaHNA CBeYnr
HakanmeaHuAa. ObpaTnTe BHMMaHME Ha HanpaBneHme Toka.

Ocuunnnorpad AVU2 MOXHO 1nCno/b30BaTb A1 MPOBEPKN CBEYM HaKanMBaHUS

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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On3enbHOro Asuratens (CyIJ.l,eCTByeT OBa Tumna cBe4Yn HakKalnmBaHWA. CBe4a
HaKanmBaHuAa n ognHapHaa cBe4a HaKaJ'II/IBaHI/IFl).

[laHHas onepaymsa nokasaHa Ha pUcyHke 3-28 HMXe:

100 mV
¥ ™

Carbon Canister
Solenold Valve

100 mV
i ™
1X

Fuel Pum|
P Please connect Ch1 with Current Probe

idle Speed Conrol
Va el IACY

Valve(lAC)

injector(Petrol)

Injector(Diesel)

PucyHok 3-28. CBeun HakannBaHua gnsa an3esbHbIX gBuratenen

4.3 SNEeKTPOMarHUTHbINA KanaH peumpKynayumn
oTpaboTraBliMX ra3oB
ONeKTPOMarHUTHbIA KnanaH peunpkynsaunm oTpaboTaBlIMX ra3oB — 3TO

OTAENbHbIA 3NEKTPOMArHUTHLIN KnanaH peunpkynaumn. locne oTKpbITUSA
YacTb BbIXJIOMHbIX FA30B CHOBAa BCAacCbIBAaeTCA BO BMYCKHOW KOMJIEKTOP AN
CHWXEHWs TemMnepaTypbl CropaHus, 4Tobbl YMeEHbLIUTb BbIOPOCHI OKCUAOB
a3oTa B BbIXJIOMHbIX rasax M OOCTUYb LEeNn 3aliuTbl OKPYXaloLen cpenpbl.
Vicnonb3ymnte kabenb BNC - «6aHaH», oguH KOHEL, KOTOPOro MOAK/HYEH K
KaHany 1 ocuunnorpada, Opyrol KOHeL, 3a3eMfeH C MOMOLLbID YEePHOro
lUTEKEpPa, a KpacHbI pa3beM MOAOK/IOYEH K 3as3emMnsallemy nposoay
9NEKTPOMArHMTHOrO K/lanaHa peunpKynaumm otpaboTaBLLKMX ra30B C MOMOLLbHO
NrNbl.

Vicnonb3ynte ocumnnorpad AVU2 ona npoBepkn aNeKTPOMarHMTHOro KnanaHa

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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peunpKkynaumm oTpaboTaBLUMX ra3oB. [JaHHaa onepaumns nokasaHa Ha pUCYHKe
3-29:

100 mvV

100 mV
X "

Please connect Ch1 with BNC-Banana

PucyHok 3-29. NpoBepka aneKTpoOMarHMTHOro KnarnaHa peuvpKkynaumm otpaboTasBLUmnx
rasos

4.4 TonnMBHLIA HACOC

Tonnneo B TONAMBHOM Hake MOXHO nepekadymBaTb N cO3daBaTb OIS HEro
n36bITOYHOE [aBneHme 4Yyepel TOMNMBHbIA HAcoC, TaM OObl4MHO MmeeTcs 6-8
cekTopoB. [1pn oAnHaKOBbIX YCNOBUAX PaboTbl ABUraTens XOpOoLUMA TOMIMBHbI
Hacoc obecneymBaeT OgMHAKOBOE 1 PaBHOMEPHOE N3MEHEHME TOKa B KaXK0M
CeKkTope.

icnonb3ya TOKOBble Knew, nNoAKJ4YnTe OOWMH KOHel, K KaHany 1
ocunnnorpada, a Apyrov KoHel, MPWKMnUTe K NNHUW MUTaHUSA TOMJIMBHOMO
Hacoca. OOpaTuTe BHMMaHME Ha HanpasneHne Toka. (Takke MOXHO
NCMNONb30BaTb  COOTBETCTBYWLLUWIA  NpPenoxpaHWUTeNnb, 3aMeHUTb  €ero
YONTVHUTENEM U 3a)KaTb Ha LLIHYPEe TOKOBbIX K/1eLlewn).

Ncnonbdymnte ocumnnorpad AVU2 ons npoBepkn aN1eKTPOHHOrO TOM/IMBHOMO
Hacoca. [laHHas onepauunsa nokasaHa Ha pucyHke 3-30 Huxe:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV
i ™M

PucyHok 3-30. [poBepka aneKTPOHHOro TOMJIMBHOIrO Hacoca

4.5 KnanaH perynmpoBKM XO/IOCTOro xofa

KnanaH perynmpoBKM XONIOCTOro xoda pPerynvpyeTt NosIoXXeHWe ApOCCeNbHOMN
3aC/IOHKW nnmn obpasyeT BO3ayLLUHbIA 06X04 BOKPYr ABUraTens B 3aBUCUMOCTM
OT YCNOBWI HArpy3Kkn ABuratensa n tTemnepaTypbl ABuratens, 4ytobbl o6ecneymnTb
KOHTPONMMPYEMbIA MOTOK BO3[yxXa B BO3OyXOBOA AN PEryvMpoOBKN XO/I0CTOro
xofa gBuratens. [na 6eH3nHOBbIX aBTOMOOWNEN, Kak NMpaBuio, NPuM Xono0aHOM
3anycke ABuraTtensa CKopocTb ABuratens 6bICTPO yBENNYMBAETCA NPUMEPHO A0
1200 o06/muH. Korpa pBwuratenb [OocTuraet HopmanbHoOM paboyen
TemnepaTypbl, CKOPOCTb XOJIOCTOr0 XoAa MNOCTEMEHHO YMeHbLUaeTecsa W,
HaKOHeL, CTabunmnanpyeTcs Ha 3aflaHHOM 3Ha4YEHUI.

Vicnonb3ynte ocuunnorpad AVU2 pna npoeepkn KnanaHa peryinpoBKun
X0/10CTOro xoda. [JaHHasa onepaunsa nokasaHa Ha pucyHke 3-31:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV
F ™

100 mV
;

Please connect Ch1 with BNC-Banana

Injector(Petrol)

Injector(Diesel)

PucyHok 3-31. lpoBepka knanaHa perynmpoBKy X0N0CTOro xoaa

4.6 nxexTop (6ensmHOBDbIA ABMraTenb)

TONAMBHBIN NHXEKTOP — 9TO 3/1IEKTPOMEXAHNYECKOE YCTPOMCTBO, KOTOPOE
nunTaeTca ot TonameHom Tpybbl Common Rail n ynpasnsietca ECM gns 3anycka
N OCTAaHOBKW BPEMEHW Brpbicka Tonnmea. Kak npaBuio, aTo 2-NpoBOLHOE
YCTPOMNCTBO, HanpsixeHne nmutaHna coctasnset 12 B, a ECM ynpasnsier
3azemneHmem. W3-3a orpaHMYeHms CTOMMOCTMN HEKOTOopble aBTOMObUNN
OCHaLllEeHbl  OOHOTOYEYHbIMW  TOMMBHBLIMW  WHXEKTopamwu. [aBneHune
OQHOTOYEYHOIO BrpbICKa TOM/IMBa HU3KOE, a NOTOK BO3yXa U3 BNYCKHON TPy6bI
MOXET co3aBaTb TYMaH Tonamea gs nyyllero cropaHus.

Ncnonbdymnte ocuwunnorpad AVU2 gna npoBepku TOMIMBHOIO WMHXEKTOopA.
IlaHHas onepaymsa nokasaHa Ha pucyHke 3-32:
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Fuel Pump

Please connect Chl with P130A

PucyHok 3-32. lNpoBepka nHxekTtopa (6eH3nH)

4.7 NnxexTop (An3enbHblA ABMrarenno)

BonbWMHCTBO AM3enbHbIX ABUraTeNen NCNosb3yoT CUCTEMY BIpbICKa TOMNIMBa
Common Rail, Bpems BnpbiCcka TON/MBa 3aBUCUT OT AaBneHus macna. Hnskoe
OAaBNEeHMe Ha HU3KOWM CKOpPOCTW, BPeEMSs Bripbicka 6osnblue, o6bem BMpbiCcKa
MeHbLUE. BbicOKOe gaBneHne Ha BbICOKOM CKOPOCTU, BPEMS BMPbICKA MEHbLLE,
obbem 60nbLWON. Ha pbIHKE B OCHOBHOM NpeacTaBneHbl MHXekTopbl Common
Rail komnaHun «Bosch», nHxxekTopbl kKomnaHuum «Delphi», MHXeKTOpbl CUCTEMBbI
CDi Bepcumn 3, nbesoanekTpmyeckne mHxekTopbl, cuctema PD Volkswagen
Audi, nbe3oanektpuyeckuin PD Volkswagen Audi n 1. a.

Vcnonb3ynte ocuwunnorpadp AVU2 onsa npoBepky TOMIMBHONO WHXXEKTOpa
(nm3enbHbIV gBUraTens). [JaHHasa onepaumsa nokasaHa Ha pucyHke 3-33:
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Idle Speed Conrol
\

100 mV
f ™

nnect Ch1 with Current Probe

PucyHok 3-33. [poBepka nHxekTopa (an3enbHbln aBUraTenb)

4.8 Perynarop paBneHuvn

Perynatop naBneHms — aTo KfaraH, yrnpasnsieMblii MakCUMasibHOW Harpy3Kou
KBagpaTHOW BOMHbl. OH yCTaHaBNMBAaETCA Ha TOMIMBHOM HacoOCe BbICOKOIO
pasneHms unu Ha Tpybonposoge Common Rail n ynpasnaet gaBneHnem B
cucteme Common Rail coBmecTHO ¢ knanaHom ynpasneHums notokom. KnanaH
cbpoca gaBneHms NPOCTOo ynpaBnsieT KONMYeCTBOM Mac/ia BbICOKOIO AaBfieHUS,
NOCTynarLero B cucteMy BO3BpaTa Macna, TeEM CaMblM YBENUNYMBas WA
yMeHbluas gasneHue tonnmea B Tpybonposoge Common Rail. Vicnonb3yinte
kabenb BNC-«6aHaH», moaoknoymTe OaAuMH KOHeL, K KaHany 1 ocuwnnorpada,
OPYron KOHeL, 3a3eM/INTE C NMOMOLLbIO YEPHOIO LUITEKEPA, @ KPACHbIV pas3bemM
BCTaBbTE€ B KOHEL, CUrHa/IbHOW NNHUW pPerynsatopa OaBfeHUs C MOMOLLbIO
MroNb4aToro Lyna.

Vcnonb3ynte ocuwnnorpad AVU2 gna npoBepkn perynatopa paBneHus.
IlaHHas onepaymsa nokasaHa Ha pucyHke 3-34:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV

Please connect Ch1 with BNC-Banana
Quantity Control
Valve

Throttle
or

Va Ive
Timing

PucyHok 3-34. lpoBepka perynstopa naBneHusi

4.9 KnanaH ynpaBneHus KOM4YecTBOM (pacxonom)

KnanaH ynpaBneHns pacxogoM, TakXe M3BECTHbIN KakK perynatop pacxopa v
OO3NPYIOLNIA KnanaH Ha Brycke TOMAnBa, WUCMONb3yeTcs AN N3MepeHus
NOTOKa TOM/MBa M3 Hacoca HWU3KOro AaBleHuns Unm rMogbeEMHOro Hacoca B
TOM/IBHbIVA HAacoC BbICOKOro AaBneHuda. Yem Oonblie TonnmBa NOCTynaeT B
NOPLLUHEBYIO KamMepy TOMIMBHOIMO Hacoca BbICOKOro [OaBfieHUd, TEM BbllUE
OaBMeHne, YTO yBenuymBaeT gaBneHne B TonnmBHou Tpybe Common Rail;
HaobopoT, TEM HUXe faBneHue. Kak npaBuio NnpeaycMOTPEHO ABa NpoBoaa:
curHan (NnTaHme) n 3asemieHme.

Ncnonb3ymnte ocumnnorpa AVU2 pgna npoBepknm KknanaHa ynpaBfieHUs
pacxogom. [laHHaa onepaums nokasaHa Ha pucyHke 3-35:
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100 mW

100 mV

Plaase connect Ch1 with BNC-Banana,

PucyHok 3-35. [poBepka knanaHa ynpaBrieHnst KONn4yecTBoM (pacxoaom)

4.10 CepsopgBsurarenb pocceNbHOM 3aC/NIOHKMN

CepBogBuraTtenb OpOCCeNbHOM 3aCNOHKN 0ObIYHO NCNOb3YEeTCA B ABUMATENNAX
C 9/1EeKTPOHHbIM yrnpaBieHneMm, rge, Kak npaBuso, NCMob3ytTca APOCCeNbHble
3acnoHkn. ECM ynpaBnsieTr cepBogBuratenieMm [OpOCCESbHOM 3aC/iOHKN B
COOTBETCTBUIM C CUFHANOM nefanu akcenepaTtopa gns ynpasieHUs OTKPbITUEM
ApPOCCENbHON 3aCNOHKIN, KOTOPOE 3aTEM OTCNEXMBAETCA AaTYMKOM MONOXKEHUSA
APOCCENbHOM 3ac/ioHKW, W curHan nepepaetca obpatHo B ECM pgns
OOCTVKEHMSA 3aMKHYTOro KOHTypa ynpaBneHus.

Ncnonb3ymte ocumnnorpap AVU2 pgna npoBepkn  cepBogBuraTens
ApoccenbHonM 3acnoHku. [laHHaa onepaums nokasaHa Ha pyucyHke 3-36:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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idie Speed Conrol
Val AC)

100 mV

Injector(Petrol)

PucyHok 3-36. [lpoBepka cepBogBuraTenst 4poccenbHOM 3aC/IOHKN

4.11 BeHTMNATOP OX/1aXAECHUA C NepeMEeHHON CKOPOCTbIO

B HacTosillee Bpems OGONbLUMHCTBO BEHTUNATOPOB aBTOMOOWNIEN WMET
NepeMeHHY0 CKOPOCTb, M CKOPOCTb BEHTUNATOpPa MOXHO pPerynmposaTtb B
3aBMCUMOCTW OT Pa3INYHbIX YCNOBWA paboTbl N TEMNepaTypbl.

Vcnonbaymte kabenb BNC-«baHaH», nMogkm4mMTe OOVH KOHEeL K kKaHany 1
ocuunnorpada, 3azemMnmTe OPYyro KOHEL, C NMOMOLLbIO YEPHOro LTekepa un
NCNONb3YWTE NIy, YTOObl BCTaBUTb KPACHbIN pasbeM B CUTHaNbHbIA NPOBOA
KnemMmbl BEHTUNATOpPA. Icnonb3ys TOKOBbIE KeLwm, NoOAKIYUTE OOVH KOHEL, K
KaHany 2 ocuwunnorpada M nNpwKMnTe K Hemy pgpyron kKoHeu. ObpaTtute
BHMMaHWE Ha HarnpaB/ieHne Toka B LUHYpe NTaHusa BeHTunsaTopa. (Ecnm Hy>kHO
NPOBEPUTb TOK, MOAK/THOUMNTE TOKOBbIE K/ELLN).

Ncnonbdynte ocunnnorpad AVU2 ona npoBepky BEHTUNATOPA OXNaXOEeHUS.
IlaHHas onepaymsa nokasaHa Ha pucyHke 3-37:
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Idle Speed Conrol
Vi 2

100 mV
M

injector{Petrol)

a ct Ch1 with BNC-Banana connect Ch2 wit
Injector(Diesed) Current Probe.

Quantity Control
Valve
Throttic

Servomotor

Vanable Valve
Timing

PucyHok 3-37. MpoBepka BEHTUNATOPA OXNaXaeHna ¢ NepeMeHHON CKOPOCTbIO

Ha cnepgyowem pucyHke npencrtaBneHa akTnyeckas cxema W3MepeHui
BEHTUNATOPA OXNaXAeHUs onpeaeneHHom Mmogenn:

CH1I: 100.022Hz

0 V[P e e o e e e et S e e S e o e e e e e e

PucyHok 3-38. Cxema namepeHunsa BEHTUIATOPa OXNaxaeHuns

4.12 NameHeHune ¢as rasopacnpegeneHunn

IameHeHune a3 rasopacnpeneneHums OOCTUraeTca nyTem perynmpoBku dasbl

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Kynadka gsuratens tak, 4Tobbl 06bemM BCacblBAEMOro Bo3gyxa M3MeEHSNCH C
N3MEHEHMEM 4acTOTbl BpalleHWs OBuraTensi, 4Tobbl OOCTUYb HaWy4dLIEWN
9PPEKTNBHOCTN CropaHna N ynyyqwunTb SKOHOMUIO TonnmBa. lcnonb3ymte
kabenb BNC - «baHaH», nogknounte ognH KoHel K kaHany 1 ocuunnorpada,
OPYron KOHEL, C YEPHbIM LUTEKEPOM 3a3eMJINTE, a KPaCHbIN pa3beM BCTaBbTE B
CUTHANbHYIO JIMHUIO W3MEHeHUs a3 rasopacnpeneneHmsa ¢ MNoMOLLbHO
NroNb4aTOro HaKOHEYHMKa.

Vicnonb3ymte ocumnnorpad AVU2 pgna npoBepkn wn3mMeHeHus ¢as
razopacnpegeneHns (pa3geneHHoro Ha oguvHapHoe W OBonHoe). [aHHas
onepaumns nokasaHa Ha pucyHke 3-39:

Moz

PucyHok 3-39. [NpoBepka nameHeHus as razopacnpeneneHums

Ha cnepytiowiem pucyHke npeacTaBrieHa dakTnyeckass cxema W3MeEPEHUN
n3mMeHeHus as razopacnpeneneHns onpeneneHHon mogenu:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Please connect Ch1 with BNC-Banana

Throttle
Servomotor

Variable-sp
Cooling rf\

eed
ar

PucyHok 3-40. lNMpoBepka nameHeHuns das razopacnpeaeneHms

Fnasa 5. icnbiTaHMAa CMCTEMbI 3aXMraHma

/\\ Oco6oe BHuMaHMe! Bo BpeEMS NCMbITAHNA BTOPNYHON OOMOTKN CUCTEMDbI
3a)XMraHus, NOCKO/bKY UCMNbITaTENbHOE HaNpsXeHne cocTaBnseT okono 40 kB,
ons paboTbl HEOOXOOMMO MUCMNOb30BAaTb LYM BTOPUYHOW OOMOTKM CUCTEMBI
3axunranms. Kateropmyecky 3anpeLiaeTcss MCnonb3oBaTb OObIYHbLIA LiyM, B
NPOTUBHOM Cfly4ae CyLlecTBYyeT Oosbluas BEPOATHOCTb MOJlydeHUs TpaBM 1
nospexaeHus npubopa.

5.1 MNepBuuHaa o6MmoTKa

CucTtema 3axuraHmus asTomobunsa ¢c 6eH3NHOBbIM ABUraTenem obbl4HO COCTOUT
13 NePBUYHON OOMOTKIN, BTOPUYHOWM OOMOTKIM 1 CBEYM 3axuraHums. CyLecTByoT
TPAAULMOHHbBIE CUCTEMbI 3aXXUTFaHNSA N 9NEKTPOHHbIE CUCTEMbI 3aXuraHus. B
HacTosilee BpemMs OONbLUMHCTBO MOAENEN aBTOMOOWNEN YyXE WCNONb3YT
9NIEKTPOHHbIE CUCTEMBbI 3axuraHus. [lepBunyHas uenb chopmupoBanacb U3
6a30BOro KOHTaAKTHOro TuNa W €EMKOCTHOro Tumna p[o cucrembol 6e3
pacnpegenntens 1 OAHOM KaTywku Ha uunmHgp, Kotopas OObIYHO
MCNONb3YETCA CErogHs.

Vcnonb3ynte wyn P130A, nogkniounTe ogunH KoHewl, K KaHany 1 ocumnnorpada,

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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a Apyron KOHeL, 3a3eM/IUTE C MOMOLLbIO YEPHOro 3aXxmma. C noMoLL b OCTPOro
HaKOHEYHMKA NPOTKHUTE 3a3eMNAlWMn NpoBOL4 NEPBUYHOWM OOMOTKK, W
nogcoeguHNTe Wyn K METaN/INYeCKON Wrne OCTPOro HaKOHEeYHuKa.
icnonb3ymte TOKOBbIE Kiewm, YTOObl NOAKMIOYUTL OPYron KOHeL, K KaHany 2
ocumnnorpada. 3aXxmMmnTe AOPYron KOHEL, Ha LWHype MUTaHUA MNepBUYHON
obmMOTKK, 0bpaTUTe BHMMAaHWME Ha HanpaBfieHMe Toka (oS NpoBepKWM Toka
NOAKIHOYNTE TOKOBbLIE KNeLm).

Wcnonb3ymte ocuwunnorpadp AVU2 pns npoBepknm NEpPBUYHON OOMOTKWN
CUCTEMbI 3aXuraHusa (HanpsXXeHme, ToK, HanpskeHue + TOK, CUrHasa MOXHO
NPOBEPUTb OTAENbHO, YTOObLI MOMOYb MONL30BATENSIM YCTPAHUTbL BO3MOXHbIE
HencnpaBHOCTKN). [JaHHas onepaums nokasaHa Ha pucyHke 3-41:

100 mV

F

Please connect Ch1 with P130A

PucyHok 3-40. lNepBrnyHaa o6mMoTka CUCTEMBbI 3aXXUTaHWS

Ha pucyHke HwXe npeacTaBneHbl (akTUyeckme W3MepeHust MepBUYHON
0O6MOTKMN CUCTEMbI 3aXXKUTraHNA onpeaeneHHoONn MOaeNn:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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2= 0 0539

PucyHok 3-42. ®akTmnyeckoe ucrnbiTaHMe NePBNYHOM OOMOTKN CUCTEMBbI 3aXXUTaHUS

5.2 BropnuHaa oomMmoTKa

BropnyHaa obmoTtka wunmeeT Oonblle BWUTKOB, YEM NepBUYHasA, N MOXET
reHepumpoBaTb BbICOKOE HanpsixeHme 0o 40 KB, 4To MOXEeT NPUBECTU K NOSTOMKE
1 BOCMJIaMEHEHUNIO cBeYr 3axumraHuna. CyLlecTByeT HECKO/bKO TUMOB: CUCTEMA
3aXuraHums C pacnpegenuTenem, cuctema 3aXxuraHus 6e3
pacnpenenntens/HeaencTBUTENbHaa NCkpa, HesaBmncmmoe 3axuraHme COP,
3aXuraHme ¢ MHTerpmpoBaHHbiM 6nokom multi-COP.

Vicnonbdymte ocuwunnorpad AVU2 pnsa npoBepkn BTOPUYHOM OOMOTKWN

CUCTEMBbI 3aXuraHus (A HeobxoOMmMoO WMNCNONb30BaTb LyN BTOPUYHOWN
obMOTKM cuctembl 3axuraHusa) [HanpsxeHue (KB), BbixogHoe HanpshkeHune
obMOTKM 1 HanpsXkeHue (MB) MOXHO NMPOBeEPUTb OTAENbHO, YTOObI MOMOYb
Nosb30BaTeNsaAM YCTPaHUTb BO3MOXHbIE HemcrnpaBHOCTM]. [JaHHble onepauumn
CM Ha pucyHke 3-43:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV

; M

Please connect Ch1 and the probe of secondary Ignition

PucyHok 3-43. icnbiTaHe BTOPUYHOW OOMOTKN CUCTEMbI 3aXKUTraHUS

5.3 NepBnunan o6moTka + BTopnyuHasa o6moTka

[Mpy n3mepeHmnn NEPBUYHLIX N BTOPUYHbIX (POPM cuUrHana OOHOBPEMEHHO
ncnonb3ymte wyn P130A, ogMH KOHEL, KOTOPOro nogkntovnTe K kKaHany 1
ocuunnorpada, B Apyrom KOHeL, ¢ YEPHbIM 3aXXNMOM 3a3eMINTE, BOTKHUTE Uy
B 3a3eMNSALWMNA NpoBOA MNEepBNYHOM OOMOTKW, a LWyn noacoeanHuTe K
mMeTannundyeckom urne. icnonb3ymte noaxoasawmii Lyrn BTOPUYHOW OOMOTKMN
CUCTEMbI 3a)XMUraHus, NOAKAYMB OOVNH KOHEL K KaHany 2 ocumnnorpada, u
NpoBEpPbTE OPYro KOHEL, B COOTBETCTBUU C PA3/INYHbIMW TUMAaMU CUCTEMbI
3aXuraHus geurartens.

Wcnonb3ynte ocumnnorpad AVU2 pgns OOHOBPEMEHHOW MPOBEPKU TpeX
WHOWKATOPOB BTOPUYHOWM OOBMOTKK CUCTEMBbI 3axuraHus [CUHXPOHM3UPYNTE
NPOBEPKY HANPSXKEHNSA NEPBUYHOW U BTOPUYHOWM OOMOTKW, HanpsixkeHne n ToK

NnepBUYHOM OOMOTKW, a TakXe Hanpsh>keHne BTOPUYHOMN OBMOTKMN (-&
NCNONb3YWTE LIyNn BTOPUYHOM OOMOTKM CUCTEMbI 3axuraHusa)]. [aHHas
ornepauwna nokasaHa Ha pucyHke 3-44:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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100 mV
F ™

Primary

Secondary H? »—~Vo 100 mV
f M

nnect Chl with P13
pecondary gnition

PucyHok 3-44. lcnbiTaHne NepBUYHOW + BTOPUYHON OOMOTKWM CUCTEMbI 3aXXUTraHNSA

Ha cnepytowem pncyHKe nokasaHbl hakTU4eckme namepeHns nepBuvyHoOm n
BTOPUYHOWM 0OMOTKN cucTeMbl 3axxuraHmna geuratens BMW 5 cepumn N20:

al 500 MSa/s

PucyHok 3-45. [lepBUNYHbIN + BTOPUYHbIA curHan 3axuranumsa geuratens BMW 5 cepun N20

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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5.4 Cetmn

5.4.1 CAN High u CAN Low

CAN-wumHa — 9TO cuUCTEMa CBSA3W, KOTOpas LUMPOKO WCMONb3yeTcs B
COBPEMEHHbIX TPAHCMOPTHLIX cpeacTBax. B aBTomobune moxeT 6biTb 0T 2 0o 3
ceten CAN-IMH, KaK BbICOKOCKOPOCTHbIX, TaK U HN3KOCKOPOCTHbIX. ObLlasn
BblCOKasa CKOpoCTb nepepaym coctanaet 500k, 4To 06bIMHO NCNoONb3yeTcs ana
nepepavn anekTpoaHeprnn. Hnskasa ckopocTtb coctaBnsieT 250k, 4TO 0ObIYHO
ncnonb3lyeTca anga nepegadm nokasaHunin cyetymka. Kaxpgas cetb CAN-LUMHBI
MOXET COeOuHATb HECKONbKO TWUMNOB HECKOJIbKUX YCTPOWCTB, 3aMEHSsS
TPAaAULMOHHBLIA MHOFONPOBOAHON Kabenb, 3HA4YUTENbHO CHWXasi BEeC WU
NOBbILIAsa HAOQEXHOCTb.

CAN-wmnHa nmeet 2 nposoga: CAN high ¢ 6onee Bbicoknm curHanom i CAN low
c 6onee HU3KMM CUTHaNOM, 3TN CUTrHanbl HaxoaaTcs B anddepeHumanbHom
3aBucmmoct. CAN-IMHA MOXET HaxoguTCA B COCTOSSHUMN OXWAOAHUA W
nepepayn. B coctosHmnm oxmnpgaHua oba nposoga CAN high m CAN low nmetot
HanpsbkeHne 2,5 B. lNpun nepepaye curHanoB Bbicokun ypoBeHb CAN high
coctasnseT 3,6 B, a Hn3kum ypoeeHb — 2,5 B; Bbicokunin yposeHb CAN low
coctasnseT 2,6 B, Hu3kmim ypoeeHb — 1,5 B. Vicnonb3ymte kabenb BNC -
«baHaH», OANH KOHEL, KOTOPOro NoAKAYEH K KaHany 1 ocumnnorpada, opyrow
KOHEL, C YEPHbIM LUTEKEPOM 3a3€MJIEH, @ KPAaCHbIV COeANHNTENb NpOoKasbiBaeT
nrnow nposofd CAN high wrtekepa. Vicnonbayinte kabenb BNC - «6aHaH», ognH
KOHEL, KOTOpPOro MOAKAKYEeH K KaHany 2 ocuwmnnorpada, Apyrom KoHel
3a3eMJ/ieH, a KpacHbI coeguHuTens npokanbiBaet urnon nposog CAN low
LTeKepa.

KoHkpeTHyto nndopmaumio no nposogam CAN high n CAN low MOXHO HanTn B
TEXHNYECKOM PYKOBOCTBE TPAHCMOPTHOIro CpeacTBa.

Wcnonbaymte ocumnnorpad AVU2 pna nposepkn CAN-wwmHbl  [aHHas
ornepauwna rnokasaHa Ha pucyHke 3-46:
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100 mV

100 mV

PucyHok 3-46. icnbitaHne CAN-WNHBbI

Ha pwucyHke Humxe npeactaBneHbl daktunyeckme wmamepeHms CAN-WKnHbI
onpeneneHHom mogenu:

PucyHok 3-47. lamepeHunsa CAN-LLUNHbI

5.4.2 LIN-wumHa

Mpotokon LIN gaBngetca cokpaweHmem oT Local Interconnect Network

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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(nokanbHaa coegnHUTENbHANA CETD).

KomMmmyHunkaums no Lin-lumMHe O4eHb pacnpocTpaHeHa B aBTomobunsax. OHa
AIBNSAETCA HWN3KOCKOPOCTHOW, B CETU YCTaHOBJIEHO HECKOJIbKO YCTPOWCTB
ynpaeneHms. OHa MOXET ynpaBnsiTb HEKPUTUYHbIMKU O 6e30nacHoOCTU 1
HN3KOCKOPOCTHbLIMW YCTPOMCTBaMM Ha TPAHCMNOPTHbLIX CpeaAcTBax, TakKMMK Kak
OBOPHWKW, OKHA, 3epKana, KOHONUMOHEPbI, 9NEeKTPOHHbIE cnaeHbs U T. 4. LIN-
LUNHA sIBNSieTCs O4HOMPOBOLHOW, MMEET BbICOKUA W HU3KUA YPOBEHb MNpWU
nepepaye gaHHbIX, BbICOKNI YyPOBEHb cocTaBnseT 12 B, a HN3kmim yposeHb — 0
B. LIN-LunHa 06bIMHO MMEET 3arofioBOK CUHXPOHU3aLWNW, 3a KOTOPbIM CneayoT
AaHHble. Ecnn eCcTb TONbKO CUMHan OT CUHXPOHWU3MPOBAHHOIO 3arosioBka, 9To
O3Ha4yaeT, YTo YCTPOMCTBO HE OTBETWO.

Ncnonbaynte ocumnnorpad AVU2 onsa nposepkun LIN-umHbl. [aHHas onepauns
nokasaHa Ha pucyHke 3-47:

PucyHok 3-47. VicnbitaHme LIN-wmnHbI

Ha cnepywowem pucyHke nokadaHbl ¢aktundyeckme pasmepbl LIN-LWnHbI
aBTomobuna Audi A6 onpegeneHHoro roga Bbinycka:

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



83

PucyHok 3-48. 1amepeHue LIN-wmnHbl aBToMmobuna Audi A6

5.4.3 lLinna FlexRay

C yBennyeHmem obbema nepegaBaemon Hdopmaumm B aBTomobumne Obina
pa3paboTaHa wWunHa Flexray ¢ 6onee BbICOKON CKOPOCTbIO nepepaymn, Kotopas
moxeT pgocturatb 10 M6ut/c. OHa obnapgaeT NpenmyLLeCTBaMU BbICOKOW
CKOPOCTW, ONMpeaensiemMmocT n otkasoyctomn4ymBocTn. OHa MoXeT paboTaTb C
CAN, LIN v gpyrummn wmnHamuw.

LLUnHa Flexray no-npexHemy mmeeT 2 nunHMKW, a Gopma curHana wnmeet
anddepeHumanbHbil XapakTep. B pexnme oxupgaHus Hanps>keHune aOByx
npoBoaoB coctaBnseT 2,5 B. [pn nepenaye gaHHbIX 06a npoBoga dyayT MMeTb
HanpsbkeHne 1 B BBEPX N BHU3, N 3HAYEHNS HaMpsXXeHWs Ha OBYX NpoBoAax
OyayT NPOTUBOMNONOXHbLIMMW.

Vicnonb3ynte wyn P130A, oanMH KOHeL KOTOPOro nogkawynTe K kaHany 1
ocumnnorpada, a Apyrom KOHeL, 3a3eM/IUTe C NOMOLLbIO YepHOro 3axuma. C
NOMOLLUbID WrAbl ANA NpoKanblBaHUs MNPOTKHUTE NIerko NpPOBEPSIEMbIN
NONOXWUTENbHbLIA  WTekep wWuHbl Flexray, ©n nogcoeguMHmnTe Wwyn K
MEeTanIN4YeckomMy KOHUYUMKY rpokanbiBatowen nribl. Vicnonesymte wyn P130A,
OOMH KOHEL, KOTOPOro noakn4vnuTe K KaHany 2 ocuunnorpada, a Apyrov KoHew,
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3a3eMInTe C MOMOLLIbIO YEPHOIo 3a)kmma. C MoOMOLLbIO UMbl NPOTKHUTE NIErKO
NpoBeEPSIEMbIN OTpULATENbHbIN WTEKEP WKHbI Flexray n nogcoegnHuTe LWwyn K
MEeTanIN4Yeckomy KOHYUKY UIbl.

KoHKpeTHOEe MeCcTO naMepeHus WKnHbl Flexray MOXHO HalNTU B TEXHNYECKOM
PYKOBOACTBE TPAHCMOPTHOro cpeacTBa.

Wcnonbdymnte ocuunnorpad AVU2 gna nposepku wuHbl FlexRay. [JaHHas
onepauua nokasaHa Ha pucyHke 3-49:

100 m\

F M

Please connect Chl with P130A connect Ch2 with P130A

PucyHok 3-49. lNpoBepka wuHbl FlexRay

5.4.4 K-nniinna

K-nnHmna — 310 cneumanbHas NMHMA ONa nepegadyuv OaHHbIX mexay 610Kom
yrnpaBneHnsa asToMoobmna n guarHoctTnyeckmm nprubopom, CKOpPoCTb Nepegayvu
Hu3Kas. B uenom, K-nnHusa cunbHo otnmnyaetcs ot CAN-WHbI 1 60NbLUNHCTBA
cetenn ceasn. Hanpumep, cetb CAN-LUMHBbI HE WMMEET UEHTPasbHOro wmnn
rnaBHoro ECM: Bce ECM paBHbI, TOCKONbKY OHW MOTyT OTNPaBNATb U Nony4vaTb
NHpopmMauuo No cetn. K-nnHMa nmeet ToNbko OgHY NIMHUKO, N MHOPMaUS
nepepaeTca B oBoMYHOM hopmaTe, a Takxke nepeaaeTca MMMYNbCHbIM CUMHan
HanpsxxeHua. PazgenseTtca Ha 0 u 1, 0 — BbICOKUIN YPOBEHb, HanpshkeHue 12 B
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UNn Bblwe, 1 — HN3KNIA yPOBEHb, Hanpsi>keHune O B.

Ncnonbdynte ocumnnorpad AVU2 gna nposepkm K line. [laHHas onepauwus
nokasaHa Ha pucyHke 3-50 Humxe:

100 mv

100 mV
Lt

PucyHok 3-50. lNposepka K-nuHunm

5.5 KomOGuHmnpoBaHHbie uCnbiTaHNA

ONEeKTPOHHbIE HEWCNPaBHOCTW aBTOMOOWNewm wHorga ObiBaloT 6Gonee
cnoxHbiMmun. Heobxogmmo ncnonb3oBaTb ocuunnorpad AVU2 ona nposeaeHums
KOMOVWHMPOBAHHOINO  WCMbITAHWUSl, CPaBHEHWUSI HECKONbKMX COOpaHHbIX
CUTHANOB W MNOMOLWM MNOMb30BaTENAM B OLEHKE HEWUCNPaBHOCTN MNyTEM
HabnAEeHNA U aHann3a BPEMEHHbIX U KONMYECTBEHHbIX OTHOLUEHWN MeXay
curHanamuy. AVU2 — MOLHbI UHCTPYMEHT AN pPeleHns TakKuX CII0XHbIX
npobnem.

5.5.1 KoneHuarbiin Ban + pacnpenenmrenbHbiii Ban

Vicnonb3ynte kabenb BNC-«6aHaH», 04H KOHEL, KOTOPOro NoAK/II0YEH K KaHany
1 ocumnnorpada, opyrom KOoHeL, 3a3eMJ/IEH C MOMOLLbIO YEPHOro LUTEKEPa, a
KPacCHbIN  cOoeAuHUTENb MNPOKanbiBa€T CUMHafAbHYO JIMHUKO  OaTyunka
KoneH4atoro Bana urnownl. icnonb3ymnte kabenb BNC-«6aHaH», oOuH KOHeLl,
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KOTOPOro NOAK/AOYEH K KaHany 2 ocuwunnorpada, a opyrom KoHel, 3a3eMJIeH C
NOMOLLBIO YEpPHOro LITEeKepa, a KpacHbI coeanHnTeNnb MNpokKanbiBaeT
CUTHaNbHYIO NIMHWUIO AaT4YMKa pacnpenennTenbHOro Bana nronb4aTbiM LLYMNOM.
Vcnonbdymte ocuwunnorpadp AVU2 pna BbINOAHEHUA KOMOWHMPOBAHHOIO
NCMNbITAHNA Ha KONMeH4YaToM Bany + pacnpegenutenbHom Bany. [aHHas
orepauwvsa rnokasaHa Ha pucyHke 3-b1:

100 mV

100 mV

PucyHok 3-50. KoMGUHMpPOBaHHOE NCMbITaHKE KONIEHYaToro Bana 1 pacrnpeaennTenibHoro
Bana

5.5.2 KoneHuatbiih Ban + nepenyHan o6MOTKa CUCTeMbl 3aXMraHMs

iamepbTe KoneH4yaTbln Ban U MEPBUYHYO OOMOTKY CUCTEMbI 3aXUraHus
OOHOBPEMEHHO. 30eCb MOXHO MPOBEPUTb, ABNAETCA N Yros OnepexeHus
3aXUraHusa HOpMaJsibHbIM, U HAUTU NPUYNHY Nepebos 3axmnraHna Ha BbICOKMNX
obopoTax pgBuratens. [lpoBepbTe, SABNAETCA N CUrHANM KONEHYaToro Bana
HOPManbHbIM WX OOCTUIHYTO 1N HAaNPsH)KEHME NePBUYHON OOMOTK CUCTEMDbI
3aXMraHums 1 BpeMs 3aKpbITUS.

Ncnonb3ynte wyn P130A, ogMH KOHel, KOTOPOro nogkntyeH K KaHany 1
ocuunnorpada, a Apyrom KOHel, 3a3eM/IeEH C NOMOLLbIO YepHoro 3axuma. C
NOMOLLbIO UTNbl NIPOTKHUTE CUMHAIbHYIO IMHUIO HA KOHLE LUTEKEPA NHXEKTOPA,
1 NOACOEAVNHUNTE LY K MeTa/IN4eCKOMY HaKOHEYHUKY UTNbl.
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Ncnonb3ymte wyn P130A, ogunH KOHeL, KOTOPOro mMoOAK/AtYEH K KaHany 2
ocumnnorpada, a gpyrom KoHew, 3a3eM/ieH C NOMOLLbIO YepHoro 3axuma. C
NOMOLLbIO UMbl MPOTKHUTE 3a3eMSAIOLWMNIA NPOBO4 NEPBUYHON OOMOTKU, W
noacoeaviHNTE Wyn K MeTannn4yeckoMy HaKOHEYHUKY UMb,

Vcnonbdymte ocuunnorpadp AVU2 pna BbINOAHEHUA KOMOWHMPOBAHHOIO
NCNbITaHNA Ha KOJIEHYaTOM Basy + NepBUYHON OOMOTKE CUCTEMBbI 3aXXUTaHWUA.
[laHHas onepaymsa nokasaHa Ha pucyHke 3-51:

100 mV

100 mV

PucyHok 3-561. KombuHmMpoBaHHOE UCMbITaHE KONEHYaToro Bana v NepBUYHON 0OMOTKMN
CUCTEMbI 3aXXNraHus

5.5.3 [lMepBmuHan O6GMOTKa CMCTEMbI 3aXMraHmMsa + HanpsdKeHue
MHXXEeKTopa

Ecnn BO3HMKNM npobnembl ¢ 3anyCKOM UMW ABUratenb BHE3aNHO NMepecTan
paboTaTtb, MOXeT noTpeboBaTbCA OOQHOBPEMEHHAs MNpPOBEPKA MNEPBUYHON
OBMOTKWM CUCTEMbI 3aXWUraHust U TOMIMBHOIO MHXeKkTopa. Ecnn nepBuyHas
obMOTKa CUCTEMBbI 3aXXMIFaHNSA HENCTNPAaBHA, CUFHAM TOMJIMBHOIO NHXEKTOPA He
reHepupyeTcs.

Vcnonb3ynte wyn P130A, ogMH KOHeL, KOTOPOro nogkftovyeH K KaHany 1
ocumnnorpada, a Apyrom KOHel, 3a3eMNeH C NOMOLLbID YepHoro 3axumma. C
NOMOLLbIO UTNbl MPOTKHUTE CUTHANBbHYIO NIMHNIO HA KOHLIE LUTEKEPA MHXXEKTOPA,
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1N NnogcoeanHUTE LWyn K MeTaIMyeCcKkoOMy HaKOHEYHWUKY UTbl.

Ncnonbaynte wyn P130A, ognH KOHeW KOTOpPOro nogkawvute K KaHany 2
ocumnnorpada, a gpyrom KoHel, 3a3eMINTE C NOMOLLbIO YepHOro 3axmunma. C
NOMOLLbIO UTMbl NPOTKHUTE 3a3eMNSLWMA NPOBOLA NEPBUYHON OOMOTKW, 1
nogcoeAuHNTe  Wyn K  METaNINYeCKOMY  HaKOHEYHWKY WMbl  Ons
NpOKasblBaHWS.

Wcnonb3ynte ocuunnorpadp AVU2 pnsa BbINOAHEHUS KOMOWHMPOBAHHOIMO
NCMNbITaHNA Ha MNEPBUYHON OOMOTKE CUCTEMBbI 3aXUraHUSa + Hanps>XXeHUU
MHXeKTopa. [JaHHasa onepauuns nokasaHa Ha pucyHke 3-52:

Crankshaft+
Camshaft
300 mv

100 mV
f )

nnect Ch to Primary Ignit
W Aand connect Ch2 to Inje
BNC-Banana

PucyHok 3-52. lMepBryHasa 06MOTKa CUCTEMbI 3aXNTaHNA + HanpPsXXeHne NHXeKTopa

5.5.4 Konenuatbih Ban + PacnpepenurtenbHbii Ban + MHXxexrtop +
BropuuHaa 06MOTKa CUCTEeMbI 3a)XKMraHmMA

Vicnonbaymte kabenb BNC - «baHaH», 0oMH KOHEL, KOTOPOro mnoakfoyYeH K
KaHany 1 ocuwunnorpada, Opyrom KOHel 3a3eMsieH C MNOMOLLbIO YEepHOro
LUTEKEpa, a KpacHbIn COeaNHUTENb BBEOEH B CUMHaNbHYKO NUHUIO AaTyunka
KOJIEHYaTOro Basia C MOMOLLbIO UTbl.

Vcnonb3ymte kabenb BNC - «baHaH», 0gMH KOHEL, KOTOPOro mnogkftoyeH K
KaHany 2 ocuwnnorpada, gpyrom KOHel, 3a3eM/IEH C MNOMOLLbK YEepPHOro
LUTEKepa, a KpPaCHbI COeaMHNTENb BBEAEH B CUTHaNbHYK JIMHUIO AaTtyuvka
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pacnpenennTenbHOro Bana ¢ NOMOLLbO UTbI.
Vicnonb3ynte wyn P130A, ooMH KOHEL, KOTOPOro NoAKMt4YeH K KaHany 3
ocumnnorpada, a gpyrom KoHew, 3a3eM/ieH C NOMOLLbIO YepHoro 3axuma. C
NOMOLLbIO NTMbl NIPOTKHUTE CUMHAbHYO IMHUIO HA KOHLE LUTEKEPa UHXEKTopa,
1 NOACOEAVNHUTE LyN K MeTanIM4eCKOMY HaKOHEYHWUKY UTTbl.

icnonb3ymte noaxogaLwmi Wwyn ans BTOPNYHON 0OMOTKN CUCTEMbI 3aXKUTraHunS,
noaKI4YnTE OANH KOHeL K KaHhany 4 ocuwnnorpada, a AOpyrom KoHel,
NOAKIOUYNTE K BTOPUYHOW CUCTEME 3aXXMTIaHNSA TPAHCMOPTHOro cpeacTaa.
[ToBepHUTE KoY, 3anyCcTUTE TPAHCMOPTHOE CPEeAcTBO M MpoBepbTe dopmy
curHana.

Ocuwunnorpad AVU2 MOXXHO nCnonbL30BaThb ons BbIMOJIHEH WS
KOMOMHMPOBAHHOIO MCMbITAHNA KONMEHYaTOro Bana + pacnpenenmTesibHOro
Bana + TOMJIMBHOIO MHXEKTOpa + BTOPUYHON OOMOTKM CUCTEMBbI 3aXUTaHUS.
[laHHasa onepaymsa nokasaHa Ha pucyHke 3-53.

2= 0 1940

100 mV
f ™
X

PI/IcyHOK 3-53. KOM6I/IHI/IpOBaHHOG ncrnblTaHMe Ko1eH4YaToro Bana + pacnpegenmnTenbHoro
Bana + TOMNJINBHOIO NMHXeKTopa + BTOpI/I‘-IHOVI 0O6MOTKM CUCTEMbI 3aXXUTaHNSA

5.6 NlopnsoHTanbHana cmcrema

B paHHOW rnaBe copepXxutca nogpobHas mHhopmauns O ropus3oHTanbHON
cucteme ocuunnorpada. PekomeHgyetca BHUMATENbHO NpOYUTaTh 9Ty rNasy,
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YTOObl M3Y4YNTb YHKUMWU HACTPOWMKW N paboTy ropu3OHTasIbHOWM CUCTEMBI
ocuwmnnorpada cepun AVU2.

[NepemelyeHne cnrHana no ropnusoHTanu

HacTtpoiika cTpouyHoIn pa3BepTku (Bpems/geneHne)

NaHoOpamMmunpoBaHMe 1 MaclTabupoBaHME OTAENbHbIX WAW OCTAHOBEHHbIX
3axBaToB

[MpokpyTKka, XY

Pexxum macutabmpoBaHuns

Memory Depth

Samphing Rate Time Reference Poimt

Ingger Position Delay Time
l Time Base Mode

2.8M 1GSa/s

Sample

Graticule

Horzontal Scale Factor

PucyHok 4-1. Topn3oHTanbHasa cucTema

5.6.1 NepemelweHme curHana no ropMi3oHTanm

KocHuTecb obnactm otobpaxeHmns opMbl CUFHana v npoBeanTe BNEBO U
BNpaBo 415 rpybor HAaCTPOMKN NOAOXKEHNS (DOPMbI CUTHana no ropu3oHTanu
BCEX aHanoroBbiX KaHanos. [locne nepemeweHns GopmMbl CUrHaNa HaXXMnNTe
KHOMKY TOYHOW HACTPOWMKWN B JIEBOM HUDKHEM Yray 9KpaHa ans TO4YHOWN
HacTPOWKW.
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PucyHok 4-2. lNepemelieHmne hopMbl CUrHana rno ropnus3oHTan Ha akpaHe

5.6.2 HacTpoiika cTpouHoii pasBepTkm (Bpemna/aenenme)

MeTop 1: lporpamMmmHbie KnaBunwin

m

HaxxmmnTte Ha KHOMKN -, , YTOObI HACTPOWUTb CTPOYHYIO Pa3BEPTKY BCEX
m

aHanoroBbIX KaHanoB (Tekywme KaHanbl). Haxxmunte Ha KHOMKy , YUTOObI

YBEJINYNTb CTPOYHYIO pa3BePTKY; HAXMUTE Ha KHOMKY , YTOObl yMEHbLUNTb
CTPOYHYIO pa3BepTKy (CM. pUCyHOK 4-2 «HacTporika CTPOYHOW pa3BepPTKU»).
CTtpouHas pa3BepTka BbINosHAETCHA Ha 1-2-5, B TO Bpems Kak popma curHana
N3MEHSIETCA NO Mepe N3MEHEHNS CTPOYHOW pa3BEPTKMN.
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'YBennueHue

YMeHblIeHue

PucyHok 4-3. HacTpoiika CTpO4YHOW pa3BeEPTKM

MeTtop 2: Pyuka Bbi6bopa BpeMEeHHOM pa3BepTKM

Haxmute Ha , yTOObI OTKPbLITb CMCOK CTPOYHOW pa3BepTKM (CM. PUCYHOK
4-4 «Cnncok CTPOYHON pasBEPTKU»), 3aTEM HaXMWUTE Ha CNNCOK, 4YTOObI
BblOpaTb MOAXOAALLYIO CTPOYHYKO pa3BepTky. CTpoyHas pa3BepTka C CUHUM
3arnosIHEHHbIM (POHOM ABNAETCA TEKYLLEWN BbIOPAaHHOWM CTPOYHOW pa3BEPTKON.

Auto Single
Set SEQ

PucyHok 4-4. Pyyka CTPOYHOWM pa3BepTKn
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5.6.3 NaHopammpoBaHMe M MacCWITAaOMpoBaHMe OTAENbHbIX WM
OCTaHOBJICHHbIX 3aXBaTOB

[Mocne octaHOBKWM ocuwmnnorpada Ha 9KpaHe OCTaHOBNEHHOrO gucnnes MoxeT
OoToOpaxaTbCA HECKONbKO NOMYYEHHbIX OaHHbIX C NONE3HOW NHpopMaLnen, HO
nepemMewiatb NO rOpPM30OHTaNM M MacLITabmpoBaTb MOXHO TONbKO OaHHbIe
nocnegHero nony4eHHoro nsobpaxeHusa. [laHHble OOQMHOYHOIro M306paxeHuns
NN OCTAHOBJIEHHOIO N300paXXeHMss MOXXHO nepemMellaTb No ropu3oHTan n
Macwtabuposatb. [logpobHyto wnHdopmauuo cm. B paspgenax 4.1
«[MepemeuieHne opmMbl CUrHaNa no ropu3oHTanm» n 4.2 «Hactpownka cTpoYHOW

pasBepTKU (Bpemsa/neneHme)».

5.6.4 MNpokpyTka, XY
B rmaBHOM MEHIO HaXXMNTE HA CEHCOPHYIO KﬂaBI/ILLIy_, 3aTtem BblbepuTe

HY>XXHbI PEXUM CTPOYHOW pasBepTKU. Pexmm CTpo4HOW pasBeEpPTKU MOXET
obiTb YT, ROLL n XY.

Cursor Sample Display Trigger

Al N

Waveform Graticule Persist

PucyHok 4-5. Pexxnm otobpaxeHus

YT — OO6bIuHbIN peXxmum npocmMoTpa ocymnnorpada

B pexume YT oTobpaxaerca OTHOCUTENIbHOE COOTHOLUEHUE MexXay
BEPTUKANbHbIM Hanps)XeHMEeM W ropu3oHTanbHbiM BpemMmeHeM. Ocb Y
npeacTaBnsieT HanpsbkeHue, ocb X npeacTtaBndaeT Bpemsi, a opma curHana
oTobpaxaeTca nocne Tpurrepa (dopma curHana oTobpaxaeTcsa cnesa
HanpaBo).

MpumeyaHme: ecnun cTpoyHasa pas3sepTka 6onbliasa (Hanpumep, 200 Mc ©
6onee), bopma curHana mHoraa He oTobpaxaeTcs B TedeHue OJINTENbHOro
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BPEMEHWN. JTO CBA3AHO C TeM, YTO B pexume YT Tpurrep dopmbl curHana
cpabaTtbiBaeT nepen otobpaxeHmem. OHa TEeCHO CBsi3aHa CO CTPOYHOW
Pa3BEPTKOM M MOXET ObiTb NMPUONN3NTENBHO paccyYnTaHa Kak: KONMNYecTBO
OENEHNIN C IEBOW CTOPOHbI MO3ULMW TPUITepa * NOOXEHMNE YPOBHA CTPOYHOW
pa3BepTKn. [ COKpalleHNA BPEMEHU OXWUOAHUA MNepemMecTuTe No3numio
Tpurrepa Bneso.

Cnyuan, Korga nosvuymnsa Tpurrepa nepemMelleHa 3a npegenbl 3KkpaHa popmbli
curHana, 3agecb He paccMaTpuvBaeTCo.

ROLL — Pexxum BpaweHus

B pexume ROLL c¢dopma curHana npokpy4ymBaeTCs crpaBa Haneso AN
obHoBneHusa gucnnes (cm. pncyHok 4-6. Pexxkum ROLL). [lnana3oH perynmpoBku
CTpo4yHOM pa3BepTku pexmma ROLL B paboyem cocTtosHum coctaBnaet 200
mc/pen~1 kc/pen.

B pexunme ROLL mnHdpopmauusa, ceBa3aHHaa C TPUITepoM, HEOEWNCTBUTENbHA,
BKJ1KO4as NMONOXEHWUE, YPOBEHb TPUITEPa, HaNpsXKeHWe Tpurrepa n T. A.

PucyHok 4-6. Pexxnm «ROLL»
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Run
B pexunme «ROLL» HaxxmunTe WSS, yTOObI OCTAaHOBUTbL OTOOpPaXkeHne hopmMbl

CUrHana, HaxmuTe . CHOBa, 4YTOObl OYUCTUTL OTObGpaxeHme Gopmbl

cuUrHana m nepesanyctutb cO60p AaHHbIX; Ha)KMVITe 4YTOObl BbINOAHUTD
OOMHOYHYKO MocneaoBaTeNbHOCTb, OHA OCTAHOBWUTCS aBTOMAaTU4YECKW Mocne
3aBepLleHNs 3axBaTa NoSIHO3KPAHHOIo N306paxeHuns.

Pexxum ROLL o6bI4HO ncnonb3yeTca ana HabntogeHus 3a dopmamiy CUrHanoB
c yactotamm Hmxe 5 L,

Pexum ROLL akTmBumpyetcs no ymonyaHuio. Korga cTpoyHas pasBepTka
6onbwe 100 mc, oHa aBTOMaTMyeckm nepexogut B pexmm ROLL. Ecnn
HEO6XoAMMO MPOCMOTPETb CUrHas, KOTOPbIA AO/MKEH OblTb 3anyleH npwu
60NbLIOV CTPOYHOIN pa3BepTke, oTkaounTe pexum ROLL.

BkntoueHme wu BbikatodeHne pexnma Roll: B rmaBHOM MeEHIO HaXmMuTe Ha
nporpamMmMHyo KJ'IaBVIUJy_.

B onumm «Common» MOXHO BK/1HO4MaTb U BbiK/1to4aTh pexxum «Roll» (cm. prcyHok
4-7). Korpa pexunm rnpokKpyTKn akTUBMPOBaH, M CTPOYHAas pa3BepTka HaXxoamUTCs
B npegenax 200 mc~1 k¢, ocumnnorpad aBTOMaTUYECKN MEPEXOOUT B PEXNM
NPOKPYTKW.

PucyHok 4-7. BkntoyeHne/BbikntoyeHme pexmnma «Roll»

XY — Pexxim «XY»

BeptukanbHoe konunvectso CH1 otobpa)kaeTca Ha ropuv3OoHTanbHOW OCU B
pexnme «XY», a BepTukanbHoe KonundectBo CH2 oTtobpaxaeTtca Ha
BEPTUKANbHON OcK (CM. pUCYHOK 4-8 «Pexnm «XY»).

Pexum XY MOXHO MCNonb30oBaTb A1 CPaBHEHUS 4YaCTOTHOro M asoBoro
COOTHOLLUEHWS ABYX CUTHaNoB.
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Pexum «XY» MOXHO WCNonb3oBaTb QO AaT4NKOB O OTobpaxeHus
HanNpPsXXeHNa — CMELLEHNa, pacxofa — AaBNeHUs, HanpsXXeHUa — 4acToThl
NN HaNpPsXeHnsa — ToKa, Hanpumep A NOCTPOEHUA ANOAHON KPUBOA.
Takxe MOXHO WCMoNb30oBaTb Kypcop Ans mamepeHums hopmMbl CUrHana B
pexunme XY.

PucyHok 4-8. Pexxum «XY»

Mpumep pexxnma XY

B aTOM ynpaxHeHUn [eMOHCTpUpPyeTcsa OObl4HaAA MNpakTuka pexmnma
oTobpaxeHus XY nytem mamepeHus casura das mexnay OByMs CUrHanamu
OAVNHAKOBOW 4YaCcTOTbl C MICNONb30BaHMEM MeToaa Jlnccaxy.

NMogkntounte  cuHycompanbHble curHanel K CH1  wmn  noakntouunTte
CUHYcOMOanbHble CUTHaNbl TON XE YaCcTOTbl 1 pasHbix a3 Kk CH2.

Haxxmunte Ha KHONKY HacTponkun «Auto», Haxmute «Display» B rnaBHOM MeH!10,
3aTeM BblbepuTe «XY» B «Time Basen.

[MepeTawmte curHanbl TakK, YTOObl OHMN ObININ OTUEHTPMPOBAHbI Ha 3KpPaHEe
oncnnes. OTperynnpynte BepTUKanbHy 4yBcTBUTENBHOCTL CH1 1 CH2 n
pacTAHWUTE CUrHanbl 48 NPocMoTpa.

PasHunuy ¢das (B) MOXHO paccuuTaTb C MNOMOLLbIO cnepytowen hopmynbl
(npepnonaras, YTo amnNANTYObl ABYX KAHaA/I0B OANHAKOBbI):
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Measuring the phase difference 90°phase difference lhe same phase

PucyHok 4-9. CurHan pexmma CTpOoYHOU pasBepTkin «XY», LEHTP aKpaHa gucnnes

Haxxmunte KHonky «Cursor», 4yTobbl akTUBMPOBATb rOPU3OHTaNbHbIN KypCcop.
YcTaHOBUTE KypCcop Y2 B BEPXHEN YaCcTM CUrHana, a Kypcop y1 B HUXKHEWN YacTun
curHana. 3anmwunTte 3Ha4yeHre Ay B NpaBOM BEPXHEM YI/ly 9KpaHa.
[MepemecTTte Kypcopbl Y1 1 Y2 B TOUKYy NnepeceyeHns curHana m ocum Y.

3anunwnTte 3HavyeHme Ay elle pas.

PucyHok 4-10. lamepeHue pasHoCcTU (a3 1 MCnosb30oBaHME Kypcopa
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[lnsa pacyeTa pa3HocTu a3 ncnonblyetcs cnenyouias dopmyna.

sin Y2 N
— 6 =arcsin —
6= Y1; Y1

Hanpumep, ecnu nepBoe 3HadeHme Ay paBHo 9,97 B, To BTOpoe 3HayeHune Ay
paBHO 5,72 B:

sin 5,72 ~ B72
6 = arcsin
6= 9.97; 9,97

5.6.5 Pexmm macuwrabupoBaHma

Zoom (MacwTtabupoBaHne) — 9TO FOPU3OHTANIbHO pPaCLUMpPEHHas Bepcus
obblyHOro paucnnesa. OTkpowuTe QYHKUMIO MacliTabmpoBaHud, gucnnen
pasgennutca  Ha pgBe  yactm  (cm. pucyHok  4-11 «NHTEepdenc
MacLTabupoBaHus»). BepxHaa YyacTb akpaHa gucnies nokasbiBaeT OObIYHbIN
BU, OKHa ANCH/IEA, @ HNXKHSAS YacTb — YBEJIMYEHHOE OKHO gucnnes.

PucyHok 4-11. IHTepdenc macwutabrmpoBaHums
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Bugo okHa macwwTabupoBaHUA — 3TO yBeMYEHHas 4acTb OObLIMHOrO OKHa
oTtobpaxeHus. PyHKUMIO «Zoom» MOXHO MNCMONb30BaTb, YTOObI MPOCMOTPETb
4aCTb OObIYHOIo OKHAa, PaCLUNPEHHOro N0 rOPU30oHTaNN, YTobbl y3HaTb 6onbLUEe
06 aHanmse cUrHanos.

BknrouyeHme n BbiKIlOYEHNE pexmnwvia MaCLIJTa6I/IpOBaHI/IF|Z

OTkponTe BbiNagalwOLIEE MEHI W HaXMUTE Ha KHOMKY . , YTOOBDI
BKJIHOYNTb/ BbIKNIOYNTb DYHKLMIO MaclUTabrpoBaHmS.

OkHO MmacLwiTabupoBaHMs 06pamneHo pamMmkom B 06bIMHOM OKHE, a Apyras 4acTb,
He oTobpaxxaemasi B OKHE MacLUTabnpoBaHWs, NOKPbITa CEPO TEHLIO. B aTOM
none otobpaxaeTcs YacTb 0ObIYHOIO CKaHMPOBaHWMS, KOTopas bblna yBenn4eHa
BHM3Y OKHa.

HaxXmute Ha KHOMKY CTPOYHOW pa3BepTKM, 4YTOObI HACTPOUTb CTPOYHYIO
pa3BepTKy OKHa MacLuTabrpoBaHus. Paamep nons B 06bIMHOM OKHE N3MEHUTCS
B COOTBETCTBMMN CO CTPOYHOW pas3BEPTKON OKHA MacLuTabupoBaHus.
MNepeTawmTe popMy CMrHana okHa MmacLuTabmpoBaHMs NO ropyu3oHTanwn, YTobbl
HaCTPOWUTb NONOXeHMe hpopMbl curHana. lone B rmaBHOM OKHE NepemMeLlaeTcs
B NPOTUBOMOIOXHY CTOPOHY OT (popMbl curHana. Vinn Hanpsamyto nepetawmTe
none B 06bIMHOM OKHe, YTOObI ObICTPO HaMTK hopMy CUrHana ona NPocMoTpa.

MpunmevaHme:

MwuHuManbHasa CTpoYHasa pa3BepTka oTobpaxaeTcs B 0ObIMHOM OKHe, Toraa kak
dopma curHana Ha aKpaHe HaxoguTCs TOYHO B npegenax eMkKoCTU namaTu.
Ecnn Tekywas cTpoyHasas pasBepTka MeHbLe MWHUMaNbHOM CTPOYHOWN
pa3BeEPTKN B OObIMHOM OKHE MpW TEKYLLEW €MKOCTW NamsaTuv, NPy OTKPbITUN
OKHa MaclTabunpoBaHMA CTPOYHass pas3BepTka B  OObIMHOM  OKHe
aBTOMAaTUYECKN YCTaHaBIMBAETCA Ha MUHMMAlbHYIO CTPOYHYIO pPa3BEPTKY B
O0b6bIYHOM OKHE NpPU TEKYLLEW EMKOCTN NaMSATW.

Kypcop, pacuyeTHas ocuyunnorpamma wn 9TanoHHaa dopma curHana He
oTobpaxalTca B OObIMHOM OKHE, HO MOryT oTobpaxaTbCs B OKHe
mMacLTabnpoBaHus.

Ecnn pexunm Roll octaHoBneH, pexmm macluTabunpoBaHMa MOXET ObiTb
BKtoYeH. HaxmuTte Ha «Run/Stop», 4ToOObl aBTOMAaTUYECKN OTKHOUYUTD PEXUM
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MacLuTabmnpoBaHuUs.

5.7 BepTnkanbHaa cucrema

B pmaHHOM rnaBe copepxutca nogpobHasa mHpopmMaumsa O BepTUKanbHON
cucteme ocuunnorpada. PekomeHgyetca BHUMATENbHO NPOYUTaTb STy rNasy,
yTOObl M3Yy4nNTb YHKUWMW HACTPOWMKWM W paboTy BEPTUKANbHOW CUCTEMDI
ocuwunnorpada cepum AVU2.

OTKkpbITME/3aKpbiTME KaHana, ycTaHOBKa TEKYLLEero kaHana
HacTpouTb 4yBCTBUTENBHOCTM MO BEPTUKANN

HacTpolika BepTuKanbHOro rnosioXeHuns

OTKpbITME MEHIO KaHana

Ha pucyHke Humxe nokaszaHo «MeHio kaHana CH1», oTtobpaxaemoe nocne
OTKPbITUSA MeHIo kaHana CH1.

PucyHok 5-1. IHTepdenc oTtobpakeHnsa MeHto KaHana

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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5.7.1 AxTuBaymuna/peaxrmsaymn ¢opmbi curLana (xanan,
MaTeMaTMYecKme, 3TaJIOHHblIe (hopmMbl cCUrHana)

2 4 o
3Ha4ykM KaHanoB - . . . . . B NpaBol 4acTtu obnactm

oTobpaxeHus hopmbl curHana ocumnnorpada (nposeanTe NanbLEM BBEPX NN
BHI3, YTOObI NEPEKTIIOYNTLCA HA MaTEMATUYECKIA KaHan N 3TaslOHHbIW KaHan)
cooTBeTCTBYIOT wWectn kaHanam CH1, CH2, CH3, CH4, matematunyeckon
DYHKLMIN 1 3TaNOHHOMY KaHany. S3Ha4YkKy KaHanoB B OTKPbITOM COCTOSIHUIM ByayT

wv
=i F
10X
H 1 1

w
BbIrMAOETb Creaylowmm 0bpasom: , . MpoBepuTte

nanbuem Bripaso, 4yTOObI 3aKpbITb Hy)KHbII7| KaHar.

Texkywmn kaHan: Ocunnnorpad MoxeT oTobpaxaTb HECKO/IbKO (POpPM CUTHaNOB
OOHOBPEMEHHO, HO TONMbKO oOpgHa dopmMa curHana npeanodTNTENbHO
oTobpaxaeTcsa Ha caMOM BEPXHEM C/l0€, a KaHai, KOTOpbIv NpegnoyYTuTeNbHO
oTobpaxaeTca Ha CaMOM BEPXHEM C/l0€, Ha3biBAaETCHA TEKYLMM KaHasioM.
IHonkaTop ansa TekyLwero KkaHana crnjolHOW, a MHANKATOP KaHana, KOTopbIv He
ABNAETCS TEKYLLMM, MYCTON, Kak NOKa3aHO Ha pUCyHke b-2.

Tekywmni kaHan

KaHan, He
ABNALLMICA

TEKYLLUUM

PrucyHok 5-2. TekyLlumii KaHan v KaHars, He SBASIOLNACA TEKYLLNM

Copepxunmoe nHtepdenca otobpaxeHmnsa KaHana ocuunnorpada BKIKOYaeT B
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cebs BepTUKanbHYO LWKany, KHOMKY YyBCTBUTENbHOCT BEPTUKANbHOW LLUKasbI,
PEXNM CBSI3N, NHBEPTMPOBAHMNE, OrPaHNYEeHME NONOCHLI NPONYyCKaHUsS KaHana,
KaK nokasaHo Ha puYCyHkKe 5-3.

—WHBepTupoBaHue
YMeHblLeHNE BEPTUKaNbHOM
LWKanbl
5 O O V BepTukanbHas Wwkana
OrpaHuyeHne nonocel ' I |
nponycKaHus FU” 500 ___ConpoTtuBnexue
Ocnabnenve 5OOX —_— 0eaVHEHMNE

HyneBoe nonoxxeHne kaHana 50 O O mv

YBennyeH1e BepTUKabHON LUKasbl

PucyHok 5-3. IHTepdenc oTobpaxeHns KaHana

Ecnun kanan CH1 BKNOYEH, HO €r0 COCTOSIHNE HE AABNSETCA TEKYLLWM, HAXXMUNTE
Ha mHamkatop ¢dopmbl curHana CH1 mnn BepTukanbHOW 4yBCTBUTEIbHOCTW
NN KaHana 3 UM Ha KHOMKY BEPTUKaNbHOWM YyBCTBUTENbHOCTU UNN Bbibopa
TeKyLlero kaHana, 4tobbl yctaHoBUTb kKaHan CH1 B KadecTBe TeKyLLEro KaHana,
KakK nokasaHo Ha puCyHKe 5-4.
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CninowHow
3HauyoK
obo3Havaer
TEKYLUMIN KaHan

Ha)xmuTe, 4TobbI
YCTQHOBUTb Kak
TEKYLUMIN KaHan

PucyHok 5-4. OTKpbITUE, 3aKPbITNE U NEPEKIOYEHNE KaHANOoB

2. HaxxmuTe, 4Tobbl BbI6paTh 1. HAa>XMUTE KHOMKY YCTaHOBKM
TEKYLIMIA KaHan TEKYLLEro KaHana

PucyHok 5-5. Vicnonb3oBaHme KHOMNKKW BbiIbOpa TeKyLero kaHana

HaxmuTe Ha 3Ha4YOK TEKYLLIEro kaHana B HMXXHEN 4acTun 3KpaHa, 4ToObl OTKPbITb
MEHIO MEPEKIIIOYEHNA HA TEKYLLMIA KaHan, U HAXMWUTE Ha KHOMKY, YTOObl OHO
3aropenock, Kak NOKal3aHO Ha puUcyHKe 5-5. HaxmunTte KHONKy B MEHI0, YTOObI
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nepexktouYnTb TEKYLWMIA KaHan. Korga ata pyHKUMA akTUBMPOBaHa:

TEKYLLMNI KaHan MOXHO MEePEKIOYNTb B MEHIO NEPEK/TIOYEHS KAHANOB;
TekyLlee MEHI0 KaHanoB MOXHO NepeMecTTb B to60e MECTO aKpaHa;

B MEHIO NEePEKIOYEHMS KaHanoB 0ToOOpaXkaeTcs TONMbKO OTKPbITbIV KaHar;

Npun  OTKPbLITUMN MaTeEMaATUYECKON WA  STanoHHOM dOpMbl  CUrHana
aBTOMAaTNYECKW OTKPbIBAETCHA MEHIO MEePEKTIOYEHNS TEKYLLLErO KaHana.

5.7.2 HacTpoiika YyBCTBMTE/IbHOCTM NO BEpPTUKANIN
HaxXmute Ha KHOMKY BEepTUKaNbHOW 4YyBCTBUTENbHOCTU . WA KHOMKY

. crnpaBa OT 3Hayka KaHana, 4ToObl HACTPOUTb BEPTUKANbHOE
oTobpaxeHue ¢GopMbl CuUrHana, COOTBETCTBYKOLLEN KaHany, 4Tobbl opma
curHana otobpaxanacb Ha 9KpaHe B TpebyemMom pasmepe.

LLikana BepTunKanbHOM 4YyBCTBUTENLHOCTM (B/Oen.) nocne kaxxgow HaCTPOWMKM
v

oTobpa)kaeTcs Ha 3Hadke KaHana. Hanpumep, BB o3Ha4vaeT, 4YTO Tekylliasa
BepTukanbHasa yyscTBuTenoHoctb CH1 coctaBnaet 1,0 B/ gen.

KoadhdunuymeHT BepTrKanbHOM YyBCTBUTENIbBHOCTN pPerynmpyeT BepPTUKasbHYO
YyBCTBUTENIbHOCTb AaHaNOroBoro kaHana c¢ warom 1-2-5 (koaddunumeHT
3aTyxaHusa NpobHuKa paBeH 1X), a Anana3oH BEPTUKabHOM YyBCTBUTENbHOCTU
npobHwuka 1:1 coctasnaeT 1 mB/pen-10 B/pen (onumoHanbHO MuHMMyM 500
MKB/pnen).

5.7.3 HacTpoiika BepTUKa/IbHOro NoJIOXKeHnnA
MeTtof HaCTPOMKI BEPTUKANIbHOIO NOJIOXKEHUS:
[pybas HacTpowmka: B obnactn otobpaxeHus popmMbl cUrHana ygepxmBamnTe

dopmy curHana v npoBeamuTe ManbLEM BBEPX W BHU3 AN N3MEHEHUS
BEPTMKAaNbHOIO NoNoXeHnsa hopMbl CUrHana.
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ToyHas HacTpounka: HaxxmMumTe KHOMKY TOYHOW HACTPOMKIN B IEBOM HVXKHEM Yriy
9KpaHa, YTobbl TOYHO HACTPOUTb BEPTUKANbHOE MNONOXEHUE POopPMbl CUrHana
ONs TeKyLero kaHana.

5.8 OTKpbITNE MEeHIO KaHana

npOBe,D,VITe naabuem BrpaBo NO 3Ha4Ky KaHasa, 4YTOObI OTKPbITb MEHIO HY>KHOIO
KaHana.

MeHto KaHana ns3obpaxeHo Ha pucyHke b-6. B BEpTMKanbHOM MEHIO MOXHO
HaCTPOUTb WMHBEPCUIO OPMbl CUrHana KaHana, OrpaHu4YeHue ronochl
nponyckaHus KaHana, Tmn npobHuka, KoapdUuUMeHT 3aTyxaHus NPOOHMKa,
PEXNM COMPSXKEHNA KaHanoB, 9TalloH BEPTMKaNbHOMo paclmMpeHus, MeTKY
KaHana v BKJIloYeHMe/BbIK/TIOYEHME KaHana.

PucyHok 5-6. MeHto kaHanos

5.8.1 YcraHoBKa cBA3SM MeXAy KaHanamm

Haxmunte 3Havok nop «Coupling Mode» n Bbibepute pexmnmbl CBA3N Mexay
kaHanamm «DC», «AC» n «GND» BO BCn/bIBalOLLEM OKHE.
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DC: CBs3b No NOCTOAHHOMY TOKYy. MoryT npoxoauTb Kak KOMMOHEHTbI
MOCTOSAHHOIO TOKa, TaKk W KOMIMOHEHTbl MEepPeMeHHOro Toka W3MepPSeMOro
curHana, a TakXe [aHHbIA Pexmm MOXET WCMOoNb30oBaThbCA [ANA MPOCMOTPa
dopm curnanos BnnoTb Ao 0 'y, 6e3 601bLIOro CMeLLeHNS MOCTOAHHOMO TOKa.

AC: CBs3b N0 nepemMmeHHOMY TOKy. VIamepsieMblii CUrHan MOCTOAHHOIoO ToKa
GnoknpyeTcs, 1 MOXET NPOXOANTb TONbKO KOMMOHEHT NMEPEMEHHOro ToKa, a
TaKXe JAaHHbIV PEXNM MOXET MCMNONb30BaTbCA AN NpocMoTpa HopM CUrHanoB
¢ 60nbWNMUN CMELLEHNAMM NMOCTOSIHHOIO TOKA.

Ocumnnorpad NOAKAKYEH K MPSAMOYrofibHOMY curHany c¢ 4dactotom 1 kly,
amnnntygon 2 Bu cmeweHnem 1 B. Dopmbl CUrHaNoB CBA3EN MexXay KaHanamu
NOCTOAHHOIO TOKAa, NePEMEHHOI0 TOKa 1 3a3eMJ1eHUS NMoKa3aHbl Ha PUCYHKaX 5-
7, 5-8.

PuncyHok 5-7. CBsiI3b NO NOCTOAHHOMY TOKY PuncyHok 5-8. CBA3b N0 NnepemMeHHOMY TOKY

MpumeyaHmne: OTa HacTpomka OENCTBUTENIbHA TONbLKO AN TEKYLLEro KaHana.
[lnsa Toro 4Tobbl NEPEKNIOYNTLCS C TEKYLLIEro KaHana, NpoCTO KOCHNTECh 3HaYKa
KaHana, 3Hayka MHOMKaTopa KaHasna WM ropun3oHTasibHOro roJsioXXeHwus, Ha
KOTOpOE yKa3blBaeT 3HAa40K NHOMKAaTOpa KaHana gJ/is npsaMoro rnepeksitoyeHuns.
BbixognTb 13 MEHI0 HET HEOHXO4MMOCTIA.

5.8.2 YcraHoBKa npeaena nosiochbl NponycKaHus

OTKponTE MEHI0 KaHanoB, HanauTe none Bbibopa «Bandwidth» B MeHI0 KaHanos,
YCTAQHOBUTE HY)XHOE OrpaHNYeHMe MoNochbl NPOMNyckaHus, QUNbTpaunio
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BEPXHUNX NN HMXKHNX HaCTOT.

NMonHasa nonoca nponycKaHwuA: NO3BOJIAET MPONyCcKaTb CUIrHasibl BCEX HYaCTOT.

OunbTp HM3KMX YaCTOT. paspellaeTcs MNponyckaTtb TONbKO Te CUrHanbl,
KOTOpble HMXEe TeKyLlero yCTaHOBNEHHOro BepxXHero npedena 4acToTbl (C
HacTpoMKamMu, TaKUMU Xe, KakK Yy dunbTpa BEPXHUX 4aCcToT).

Hn3ko4acToTHYO (hunbTpaLnio MOXHO YCTAaHOBUTL B AmManasoHe 4yacTtoTt ot 30
KMy oo 100 M w.

PasHunuy B OrpaHmyYeHunr MNpPOMyCKHOM CNOCOBHOCTY MOXHO OTOOpa3nTb C
nomoLubto popmbl curHana. NonHas nponyckHas cnocOBHOCTb MokasaHa Ha
puycyHKe 5-9, HM3Ko4acToTHass — Ha pucyHke 5-10.

PucyHok 5-9. MonHaa nonoca nponyckaHusa PuicyHoK 5-10. DUnbTP HU3KUX YaCTOT

5.8.3 IuBepcuna ¢ yueTom hopmbl cMrHana

[Mpwn BbIBOPE «Invert» 3HaYeHMe Hanps)KeHmsa oTobpaxaemon hopmMbl CUrHana
nHBepTmpyetcs. IHBepcua BnmsieT Ha cnocob oTobpaxeHus KaHana. [lpwu
ncrnonb3oBaHMm 6a30BOro TpuUrrepa HeobxoOMMO HACTPOUTb YPOBEHb
Tpurrepa, 4Tobbl COXPaHNTb CTabuNbHOCTb (POPMbI CUrHana.
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PucyHok 5-11. [lepeq nHBepcuen c yHeTom PucyHok 5-12. [locne nHBepcum ¢ yHeTom

opmbl Mnynbca dopmbl Mmnynbca

5.8.4 HacTpoika TMna npo6Hmka
[MpobHMKN NoAPa3nensaoTCA Ha TOKOBbIE U MPOBHUKIN HAaNPsSXKEHUS.

NMocnepoBaTenbHOCTb M3MEHEHUWSA TUMA NPOGHMKaA:

OTKponTe MEHIO KaHanoB, HaMguTe none- «Probe Type» B MeHI0
KaHanos, 3aTeM BblbepuTe:

Vol - cooTBeTCTBYIOLLNI NPOOHNK HaNPSXEHUSA.
Cur - COOTBETCTBYHOLLMI TOKOBbIV NPOOHUK.

5.8.5 HacTpoiika xoaddpmumeHTa 3aTyXaHna NPpoGHMKa

[Mpn namepeHnm ¢ NOMOLLbIO NPO6HMKA NpaBusibHble pe3dynbTaTbl U3MEPEHUS
MOrYT BbITb MOMYYEHbI TONILKO MyTEM HACTPOWMKIN MpaBuiibHOro KoadununeHTa
3atyxaHums npobHumka. [na cooTBeTcTBMA KOO PUUMEHTY 3aTyxaHus
dhakTrnyeckoro npobHMKa HEOHBXOANMO COOTBETCTBYOLLIMM 06pa30oM HAaCTPOUTb
KoadpdMuMeHT 3aTyxaHUss KaHana B MeHK KaHana. [lpyn unameHeHUn
KoappuumeHta 3atyxaHums MNpoOHMKA COOTBETCTBYIOWNN KOSIDDPUUNEHT
3aTyxaHuns OO/MKEH ObiTb YCTAaHOBNEH B MEHIO KaHana, 4tobbl obecneynTb
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NPaBUNbHOCTb aMnAnTyabl (OopMbl CUrHana wn pesynbtata WU3MEPEHUS,
oTobpaxaemoro ocuwunnorpaom. NoMmMmMoO HEKOTOPbLIX PacnpOCTPaHEHHbIX
KoappuumeHToB 3aTyxaHus kaHanoB cepus AVU2 Takxe nopaepXxuBaet
NONb30BaTENIbCKME HACTPOMKW 3aTyXaHWUsi KaHanoB, KOTOpble MOryT ObiTb
yCTaHOBNEHbI B granasoHe oT 1mX go 999kX.

KoadhdpuumeHT 3atyxaHms npobHuka M KOI(PPUUMEHT 3aTyXxaHUA B MEHIO
npuBeneHbl B cnenyoLwen tabnuue:

KoadhdpunumeHT KoadhdpunumeHT KoadppuumeHT KoadpdpunumeHt
3aTyxaHus NpobHMKa | 3aTyxaHus NPobHKMKa | 3aTyxaHUs NPOBHMKa | 3aTyxaHUSA NPOOHMKa

KoapdumumeHT KoapumumeHT KoacpdunumeHT KoadpdunumeHT
3aTyxaHusl B MEHIO 3aTyxaHus B MEHIO | 3aTyxaHusl B MEHI0 3aTyxaHusl B MEHIO
0, 001:1 1mx 0,1:1 100mx 10:1 10x 1000:1 1kx
0, 002:1 2mx 0, 2:1 200mx 20:1 20x 2000:1 2kx
0, 005:1 Bbmx 0, 5:1 500mx 50:1 B0Ox 5000:1 bkx

0,01:1 10mx 1:1 1% 100:1 100x 10000:1 10kx
0,02:1 20mx 2:1 2x 200:1 200x
0, 05:1 50mx 5:1 5x 500:1 500x%

Tabnuua 5-1. Tabnnua cooTBETCTBUA KOIPDNUMNEHTOB 3aTyxXaHMsA NPOOHMKa

5.8.6 MeTka xkaHana

MeTkn MOXHO [o6aBnATb K KaxOgomMy aHanoroBoMy KaHany Mo mMepe
HeobxoammocTun, N gobaBneHHass MeTKa OoTobpaXaeTcsa nos3agn MHaukKartopa
KaHana.

[locTynHble MEeTKWN KaHanoB: HET, MoNb30BaTeNbCKMEe, MpPeayCTaHOBMEHHbIE
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(Bkntoyasa ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA, H_L, IN, L_H, MISO,
MOSI, RX, SCL, SDA, SS, TX, OUT).

PucyHok 5-13. MeTka

[MpumeyaHume: HacTtponka nogaoepxmeBaeT BBoa A0 16 CMMBONOB.

5.8.7 BxogHoe conpoTvBNneHMe KaHana

Bbibepnte nprvmeHnMoe COmnpoTMBEHWE, COOTBETCTBYHOLEE (aKTNYECKUM
NCNbITaTeNbHbIM COrnacylLwmm kabenem nnm npobHMKOM, MOXXHO BbibpaTb «1
MOm» nnn «50 Om», BXOQHOE COMPOTMBAEHNE MO YMONYaHUIO COCTaBnseT 1
MOwm.

1 MOmM: cumTaeTca TakKXe BbICOKMM COMPOTMBNAEHMEM, NOAXOOUT AN
6ONbLWMHCTBA NACCUBHbIX MPOOHMKOB M MNO3BOMASIET CBECTU K MUHUMYMY
Harpy3o4YyHoe BO3OencTBme ocuwunnorpada Ha TeCTupyemMoe yCTPONCTBO.

50 OM: Np¥ BbICOKOYACTOTHbIX MU3BMEPEHUAX 0ObIYHO NCMNOMb3YHTCH Kabenu nnm
aKTUBHbIE MPOOHMKK conpoTtueneHmem 50 Om, n Tpebyetca cornacoBaHue
conpoTtmenernmsa 50 Om.

BbiGoOp NpaBuIbHOro cornacoBaHMsa CONPOTUBNEHNSA MOXET MUHNMUN3NPOBATb
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OTPaXeHnsa Ha MyTW CUTHana n MoBbICUTb TOYHOCTb M3mMmepeHusa. OnmncaHme
HaCTPOEK BXO4HOIO CONPOTUBAEHNSA CM. HA PUCYHKe 5-14,

PucyHok 5-14. BxogHO€e NOMHOE COonpoTUBAEHME KaHana

MpumevyaHue: nNpuv  NEepektoYeHn BXOAHOINO COMPOTUBAEHWS KaHana
HeobxoanMo obpallaTh BHMMaHWE Ha TO, YTOObl BXOOHOE HanpsXeHue He
NpeBbILLIAano JOoNyCTUMOE HanpsXXeHWE;

Ona 3awmTbl BXoOa KaHana BXOOHOE COMnpoTuBAeHWe ocuwnnorpada no
ymonyaHuio coctasnsaet 1 MOM B BbIK/TlO4EHHOM COCTOAHUW.

FnaBa 6. Cnucrema Tpurrepa

B maHHOI rnaBe cogepXutcs nogpobHass nHpopmauns o cuctemMme Tpurrepa
ocumnnorpada. PekomeHayeTcss BHUMATENIbHO NpovnTaTb 3Ty rnaBy, YTOOLI
N3y4nTb PYHKUMW HACTPOMKKN KU paboTy CUCTEMbI Tpurrepa ocuwunnorpada
cepun AVU2.

e Tpwurrep n HacTpoWka Tpurrepa e Tpurrep No HaKkoOHy

e Tpurrep no GpoHTy e Tpwurrep No NMMUTY BPEMEHN

e Tpurrep nNo QIUTENLHOCTN e Tpwurrep no BngeocurHany

MMnMynbca

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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e Jlornyeckuwm Tpurrep e Tpurrep no YCNOBUAM
nocnenoBaTesibHOW LUVHDbI

e Tpurrep no N-my OpoHTY e Tpurrep no KOPOTKOMY
nmnynbey (paHTy

6.1 Tpurrep n HacTpoiika TpMuIrepa
Y10 Takoe Tpurrep?

Ocuunnorpad MoxeT 3axBaTuUTb OPMY CUTrHaNa To/IbKO B TOM Clly4ae, eCNun OH
N3Ha4yallbHO COOTBETCTBYET 3afaHHOMY YC/OBUIO. JTO [OelcTBMe 3axBaTa
cbopmbl curHana B COOTBETCTBMN C YCNOBMEM HasblBaeTCsa TPUrrepom. Tak
HasblBaeMblll 3axBaT (POPMbl CUrHaNa 3ak/4aeTcsa B TOM, YTo ocuunnorpacd
3axBaTbiBaeT cuUrHan un otobpaxaeT ero. Ecnm 3axBata He NPOMCXOQWT,
oTo6pa)keHne popmbl CUrHana oTCyTCTBYET.

Ona yero mMoXKHO NCNONb30BaTb TpUrrep?
Ocumnnorpad mMoxeT cTabunbHO 0TOBpaXkaTb NEPNOANYECKUNIA CUTHAT.

Bbigennte cermMeHT, KOTOPbIN Bbl XOTUTE HabnogaTh, U3 6bICTPOro N CNOXHOIO
curHana

PucyHok 6-1. CtabunbHo oTobpaxaembln  PucyHOK 6-2. HecTabunbHO oTobpaxaembiii

Nnepnognyeckmnin cUrHan nepmnognyeckmnin curHan
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PucyHok 6-4. AHOManbHbI CUrHan,

PucyHok 6-3. AHOMarnbHbIV CUTHanN B .
3a(KCUPOBaHHbIA NPY YCTAaHOBKE YPOBHS
nepmnoanyecKkmnx curHanax
Tpurrepa

Y10 Takoe NpuHyAnNTENbHbIA TpUrrep?

Korga ocuwnnorpad He yaoBNeTBOPSET yCnoBUsSM cpabaTbiBaHUS, TpUrrep,
CreHepupoBaHHbIM ocuwunnorpagoM WCKYCCTBEHHO WM aBTOMaTUYECKMU,
ABNSAETCA NPUHYONTENbHBLIM TPUIrrepoM. MNpnHyanTENbHBIN TPUIrep O3Ha4aeT,
YTO HE3ABMCMMO OT BbIMOSIHEHWS YCNOBUN ocumnnorpad 3axBaTbiBaeT TONbKO
CermMeHT curHana n otobpaxaeT ero. ABTOMaATUYECKU MNPUHYOUTENbHbIN
Tpurrep 3agaeTca B MeH0. B HacTpomkax Tpurrepa oObl4HO eCTb ONUMS peXmnma
Tpurrepa, KOTopyt MOXHO YCTaHOBUTb, Kak « Normal» nnm «Auto». HopmanbHbIn
Tpurrep — 910 cpabaTbiBaHME B COOTBETCTBUM C 3afaHHbIMW YCNOBUSIMW.
«Auto» (ABTOMaATMYECKUIA Tpurrep) ABNSAETCH pPa3HOBUOHOCTLIO
NPUHYONTENbHOrO Tpurrepa. Ecnn ocumnnorpad He cpabaTbiBaeT B TeYEHME
onpeneneHHoro neproaa BpeMeHU, OH 3anyckaeTca NpUHyaNTENbHO.

Measure Save Cursor Sample Display Trigger Auto Userset

Edge PulseWidth Logic N Edge Runt Slope TimeOut Video S1 UART S2 UART

PucyHok 6-5. HacTpoiika pexmnma Tpurrepa ocuyunnorpada
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Ecnun xapakTepucTmka curHana He NOHATHA, ocuuniorpad cnegyeT yCTaHOBUTb
B pexunm «Auto», KOTOPbIN MOXET rapaHTMPOBaTb, YTO ocuwunniorpad Takxe
CMOXeT oTobpaxaTb (popMy cwurHana, ecnm ppyrme HacTpPOWKW Tpurrepa
HeBepHbl. XoTaA dopma curHana He o06a3aTenbHO CTabwunbHa, OHA MOXET
NpegocTaBUTb  WMHTYUTUBHOE CyXOEHWe ONns  ganbHEeWWen HacTpoOuKun
ocumnnorpada. CurHan Ha pucyHke 6-5 dBnAeTca  pes3ynbTaTom
NPUHYANTENBHOIO TpUrrepa B pexmnme «Auto».

Bo Bpems yCcTaHOBKIN onpeneneHHoro ycnoBus Tpurrepa ansa onpegeneHHoro
CurHana, ocobeHHo Korga BpeMeEHHOM NHTepBan Ajs yaoBNeTBOPEHUS YCNOBUS
Tpurrepa 6onbLwon, He06Xo04MMO YCTaHOBUTb pexmnm Tpurrepa Ha «Normaly,
yToObl  NPEenoTBPaTUTL  aBTOMATUYECKUA  MPUHYOUTENbHbIA  TPUrrep
ocuunnorpada.

Ha pucyHke 6-6 nokasaHa KOHLenTyasbHas JeMOHCTpaLMa NaMaTU COBpaHHbIX
OaHHbIX. [Ona Toro 4ytobbl NMOHATbL COObITME Tpurrepa, NamsaTb COOPaAHHbIX
OaHHbIX MOXHO pa3fgennuTb Ha Oydepbl OO0 Tpwurrepa W rnocne Tpurrepa.
MonoxeHwne cobbITUA TpUrrepa B NamMaTV cobpaHHbIX AaHHbIX onpeaensaeTcs
HacTpoOMKaMu TOYKW OTCYeTa BPEMEHM W  TMOJIOXEeHUs  Tpwurrepa
(ropn3oHTanbHOW 3a0epPXKN).

/ CobbiThe no Tpurrepy

————

MamsTb COBpaHHbIX AaHHbIX

PucyHok 6-6. KoHLenTyanbHaa AeMoHCTpaums NaMsaT COOPaHHbIX AaHHbIX

Bce cobbiTns, oTobpaxaemble cneBa OT TOYKWM TpuUrrepa, NpomcxogaT no
Tpurrepa. 9T cobbITMA Has3blBalOTCA COOOLWEHMAMU nepeq TPUITEpPOM,
KOTOpble MOKa3blBalOT COObLITUA 00 TOYkWM Tpurrepa. Bce cobbitnsa cnpaBa oT
TOYKWN TpuUrrepa HasbiBalOTCs cooblieHnamMn nocne Tpurrepa. KonmyecTtso
AOCTYMHbIX AMana30oHOoB 3a4epXXKi (CoobLueHmns o Tpurrepa v nocrne Tpurrepa)
3aBUCUT OT BbIBpaHHOW CTPOYHOW Pa3BEPTKN N EMKOCTU NaMSATH.

PerynmnpoBka nono)xeHus Tpurrepa (ropm3oHTanbHas 3agepikka)
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[MpoBegnTe nanbuUemM BMAEBO W BApaBo B 06nacTtu OTobpaxeHus QopMmsbl
CUrHana, Todka Tpurrepa m rnepemMeLlaeTcs no ropmsoHTann, N3MeHseTcs
BpeEMS 3afepXKM MO rOpu3OHTanu, U BPeMS 3afepXkKu oTobpaxaeTcs B
BEPXHEW LEHTPaNbHOWM 4YacTuM 9KpaHa, TO €CTb OToOpaxaeTcA pacCTOosiHME
MeXay TOYKON Tpurrepa m n ueHTpanbHom nuHmnen ¥ obnactm otobpaxeHus
dopMbl curHana.

rOpM3OHTaJ'IbHaF| 3aEpPXKa

Tpurrep lLleHTpaanoe MOJOXeHNe

R

[ I .

PucyHok 6-7. Topu3oHTanbHasa 3afgepxka

Korpa Touka Tpurrepa @ pacnosioxeHa crieBa OT LEHTpasbHOW NUHUN ~
obnactn otobpaxeHnsa dopmMbl CUTHaNa, BpeMs 3a4epXkm oTobpaxaeTcs Kak
NONOXNTENbHOE 3HAaYEeHMe; Korga Touka Tpurrepa ¥ pacnonoxeHa cnpasa oT
TOYKM OTCYeTa BpeMeHW Y , BpemMs 3afepXKkm oTobpaxaeTca Kak
oTpuuaTenbHoOe 3Ha4YeHune; Korga Touka Tpurrepa @ coBnagaeT C LeHTpanbHOW
NHMENn ~ obnactn otobpaxeHms HopMbl CUrHaNa, BpeMs 3a4epXKu paBHO
HYIHO.

YpoBeHb Tpurrepa

YpoBeHb Tpurrepa - 9TO HanpsXXeHWe CurHana, COOTBETCTBYyOLLEe
YCTaHOBNIEHHOW Touke Tpurrepa. lpn mameHeHUn ypoBHA cpabaTbiBaHUSA
TpUrrepa Ha 9KpaHe BPEMEHHO MNOSABNSETCA [OPWU3OHTasIbHasA JIMHUS,
yKasblBalollas MOSIOXEHME YypOBHA  (KOHKPETHOE  3HA4YeHWe  YPOBHSA
cpabaTtbiBaHMsA OTOOpaxaeTcss B MpaBOM BEPXHEM Yrfay 9KpaHa), 3aTem
rOpun3oHTanbHass NUHUS WCYE3aeT, YPoBeHb cpabaTbiBaHMA 0003Ha4aeTcs
HeGonbLLON cTpenkor 4= | 1 9TOT 3HAYOK MHAMKALMI MOXHO MEPETACKMBATb
ONs1 HACTPOWMKW 3HAYEHMS YPOBHSA cpabaTbiBaHMA TpUrrepa. YpoBeHb Tpurrepa
nokasaH Ha pUCyHKe 6-8 (CTpernka ykasbiBaeT Ha IMHUIO YPOBHSA Tpurrepa).
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Trigger level slide bar,
slide up & down

to adjust
trigger level

PucyHok 6-8. YpoBeHb Tpurrepa

HacTtpoika ypoBHs Tpurrepa

YpoBeHb TpUrrepa MoXKHoO OTPEerynnpoBaTb Kak rpybo, Tak 1 TO4HO.

[pybas HacTpoiika: lpoBegnTe NanbLemM BBEPX N BHN3 B 06N1aCTn perysinpoBKmn

YPOBHS cpabaTbiBaHUA.

ToyHas HacTpounka: HaxxmMmTe KHOMKY TOYHOW HACTPOMKIN B IEBOM HVXKHEM Yriy

9KpaHa O/ TOMHOW HAaCTPOWMKW YPOBHS cpabaTbiBaHUS.

ApnbIKN HACTPOMKM TpUrrepa

MpoBeanTe nanbLUemM BMEBO MO MON3YHKY YPOBHA Tpurrepa, 4tobbl OTKPbITb
APNbIKU HACTPOMKN TpUrrepa, KOTopble BKIHOYAKOT UCTOYHUK TPUTTepa, Pexmnm

Tpurrepa n T. A.
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PucyHok 6-9. ApnblKn HAaCTPOMKN Tpurrepa

YcTaHOBKa BpeMeHU yaep)XXaHunsa Tpurrepa

Bpema ypepxaHus Tpurrepa MOXET YCTaHaBnIMBaTb BPEMS OXWAOAHUS
ocuunnorpada nocne Tpurrepa 1 4o NoBTOPHOro NOAK/AKYEHUS Lenu Tpurrepa.
Bo Bpems yaepxaHusa ocunnnorpad He BbINOAHUT NOBTOPHOE cpabaTbiBaHME
0O OKOHYaHMA BPEMEHN yaepXaHusa, W BpemMs yaepXaHus MOXET
MCNONb30BaATLCS A1 CNOXHbIX (POPM CUrHana ctabunbHoro Tpurrepa. Bpems
yoepxaHusa Tpurrepa sapbupyetca ot 200 He oo 10 c.

YaepxaHne MOXHO WCMnonb3oBaTb [Aaa Tpurrepa no MNOBTOPSAOLMMCS
CUrHanamMm C HecKONIbKMMU dhpoHTaMn (Mnn OpyruMu coObITUAMMK) Mexay
NOBTOPEHUAMW curHana. Ecnm wn3BECTHO HauMMeHbllee BpeMs Mexay
Tpurrepamu, yaepxaHme MOXHO TakXe Wcrnonb3oBaTb ONnsa Tpurrepa no

nepBoOMY (DPOHTY.
Hanpumep, 4T06bl MNONYy4YnTb CTAOWNbHbLIA TPUITEp MO MOBTOPAKOLEMYCS

MMNYNbCHOMY TPUITepy, NoKasaHHOMY HXE, YCTaHOBUTE BPEMS yaep>XaHue Ha
3HavyeHume >200 He, HO <600 Hc.
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MonoxeHwue Tpurrepa ocumnnorpacda

BDEMH > - - - *
yAepxXaHus

200 ns 600 ns
PuncyHok 6-10. Bpems yaepxaHus Tpurrepa

YcTaHOBKa BpeMeHn yaep)XaHua Tpurrepa:

Haxmunte Ha «Trigger» B rmaBHOM MEHIO, YTOObl OTKPbITb MEHIO Tpurrepa. B
pasgene «Common» HaxkmuTe Ha none nocne «Rejection Timey, YTOObI OTKPbITb
NHTepPdENC HAaCTPOMKWN BPEMEHIN yaepXaHus. Bpems Tpurrepa otobpaxaeTcs B
BEPXHEM NI€BOM Yrfy, TOYHasA LWiKana BPEMEHMN HACTPOMKM OTobOpa)kaeTcs B
BEPXHEM MpaBOM Yrfy, a rpybas wkana BpeMeHn oTobpaxaeTcss BHU3Y, Kak
NoKa3aHO Ha puCyHKe 6-11.

PucyHok 6-11. IHTepdenc ycTaHOBK BPEMEHMN YOEPXKaHWUS TpuUrrepa

[Mpn HacTpomke BpeMEHM NPOBEANTE MO LLKanie NI KOCHUTECH LLKanbl rpybon
HaACTPOMNKIN Ons BbINONIHEHUS rpybot HaCTpPoMKIK. 3aTeM NpoBeauTe Mo LwKane
TOYHOM HACTPOWKW, 4YTOObI BbIMNOAHUTL TOYHYKD HACTPOWKY BpPEMEHN
yoepXxaHus.

3anpoc Ha onepauuio yaep)XaHua Tpurrepa

O6bI4HO Mcnonb3yeTca ANnsa CNoXHbiX popm curHana. lNpaBunbHaa HacTponka
OTK/IOHEHUSI OO6bIMHO HEMHOIO MEHbLLE OAHOro NOBTOPEHUSA (hOpMbl CUTrHana.
YcTaHOBKa BpPEMEHUN yOepXaHUsa Ha 3TO BPEMSI MOXET CTaTb €0UHCTBEHHOW
TOYKOWN TpUrrepa ansa NoBTOpsOLLEroca curHana.

IameHeHne HacTpoOMKM CTPOYHOW pPas3BEPTKM HEe TMOBAUSAET Ha Bpems
yaepXxaHus Tpurrepa.
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e llcnonb3ya dyHKUMIO MacluTabupoBaHUSA, MOXHO HaxaTb «Run/Stop»,

SICISM (TOGLI OCTAHOBWTb, 3aTeM TOPU3OHTANbHO MEPEMECTUTb 1
MacLITabmpoBaTb AaHHble, 4YTOObI HAMTWN MOMOXEHME, B KOTOPOM
noBTopsieTca popma curHana. Vicnonb3dymre Kypcop, 4To6bl U3MEPUTb 3TO
BpeMSs, a 3aTeM 3aaNTe BPeEMS yaepXaHus.

e llcnonb3ynte kHonKy «SingleSEQ» gna ogHokpaTHOro cbopa AaHHbIX

Single
SEQ

OO6bl4HO MNPV  BbINOMHEHUW OOHOKPATHOro cbopa p[aHHbIX Heobxoanmo
MHNUMNPOBATb HEKOTOPbIE Onepaumnm Ha mnamepsieMmom obopynoBaHuu, 1
HexenaTenbHO, 4TOObI ocuwnnorpad aBTOMaTU4YecKM cpabaTbiBan nepepq

Wait

aTMMM onepaunamun. IHankaTop COCTOAHUA Tpurrepa - oTobpaxaeTcs B
BEPXHEM JIEBOM Yrny aKpaHa nepepg Hadanom ornepauuin B uenu (3To o3Ha4vaer,
4YTO NpeanyckoBow 6ydep 3anonHeH).

6.2 Tpurrep no ppoHTy

Korga poHT curHana Tpurrepa gOCTUraeT onpeaeneHHoro ypoBHs Tpurrepa,
3aaHHbI CUrHaN 3anyckaeTcs un reHepupyeTcs. Tpurrep cpabaTbiBaeT Mo
no6omy 13 (POHTOB: HapacTalLlemMy (ykasaTenbHblli 3Hadok 4 B BepxHel
yacTn akpaHa), cnagatowemy ( 4 ) nnn georiHomy dporTy ( ). YposeHb
TpuUrrepa MOXHO HaAaCTPOUTb Tak, YTOObl UBMEHUTb BEPTMKANIbHOE MONOXEHNE
TOYKW TpUrrepa Ha PPOHTE TPUITEPA, 8 MMEHHO TOYKY NepecedyeHns NNHUN
ypoBHA Tpurrepa un @poHTa curHana. CtabunbHyto opmMy curHana MOXHO
obecnevynTb C MOMOLLbIO NPaBUIbHOW HACTPOMKIK pexmnma CBa3n Tpurrepa no
dpoHTy. OnncaHme meHto Tpurrepa no MGPoHTY NpeacTaBneHo B Tabnuue HUXeE:

BapwuaHT .
Hactponka OnucaHwune
Tpurrepa
CHA1
NcTouHmK YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA cCUrHana

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



120

Tpurrepa Tpurrepa
cH2 YcTtaHoBKa kaHana CH2 B kauecTBe MCTOYHMKA curHana
Tpurrepa
cH3 YcTtaHoBka kaHana CH3 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
cha YcTtaHoBka kaHana CH4 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
HapacTatowmin .
HacTponka curHana tpurrepa no nepegHemy (poHTy
dpPOHT
Cnapatownin .
HaknoH HacTpoiika curHana Tpurrepa no sagHemy (ppoHTy
dpPOHT
[lBoinHon HacTponka curHana Tpurrepa no nepegHemy poHTy,
dpOHT nnbo no 3agHemMy ppoHTY
MocToAHHbIN [MoCTOsIHHbIE N NEepPEMEHHbIE COCTaBMSAOLLME TOKA,
TOK npoxoasLyme 4Yepes cUrHanbl Tpurrepa
dunbTpauns NOCTOAHHON COCTaBNAIOLWEN CUTHANOB
[MepeMeHHbIN Tpurrepa
TOK
CoeguHeHmne Mopasnexme
BY MogaBneHme curHanos Bbiwe 50 kKl B curHanax sanycka
MogaBneHmne
Hy MopgaBneHmne curHanos HMXe 50 kI, B cUrHanax 3anycka
MNopasnenne Hwnako4vyBCTBMUTENBHAsA CBA3b MO NOCTOAHHOMY TOKY OJ151
Lyma

nogaBneHmMA BbICOKO4YaCTOTHOIO LLHyMa B CUITHanax
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Tpurrepa

HactpomTte Ttpurrep no Hapacrtawwemy ¢GpoHTy gna kaHana CH1 n
coefMHeHne Mo MNMOCTOSSHHOMY TOKY, AJI1 4Yero BbINOJIHNTE cnepywowme
AEeNCcTBNA:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHIO, YTOObI OTKPbITb MEHIO TPUITEPA,
BblbepuTe Tpurrep No MGpPoHTY N3 NepeyHsa TUMOB TpUrrepa 1 ycTtaHOBUTE
Tpurrep no poHTy cnegyowmm obpasom, Kak NoKkas3aHO Ha pUCyHkKe 6-12:

VcTtouHuk Tpurrepa: CH1;
Pexxum coegnHeHus Tpurrepa: DC;
Tpwurrep no HapacTatowemy QPoHTY.

Measure ave Cursor Sample Display Trigger Auto Userset

Common ! PulseWidth Logic N Edge Runt Slope TimeOut Video S1UART S2 UART

PucyHok 6-12. MeHo HacTponkun Tpurrepa rno poHTy
2) OtperynupyinTte ypoBeHb TpUrrepa, 4Tobbl o6ecnedynTb CTabubHbIA TPUITEP
CWUrHana, Hanpumep, ycCTaHOBUTE YPOBEHb Tpurrepa Ha 1 B.

OnuncaHune coegnHeHWa Tpurrepa

Korga oTKpbITO MEHIO HacTpPOWMKW Tpurrepa no (ppoHTy, onuna coegunHeHus
Tpurrepa otobpaxaetca nog meHto. CoegnHeHune Tpurrepa sknto4vaet DC, AC,
HFRei., LFRej., NoiseRej, cm. pncyHok 6-13:

PucyHok 6-13. MeHto coegumHeHmnsa Tpurrepa
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1) DC-coepgmHeHune (cBA3b MO MOCTOSAHHOMY TOKY) — MO3BOJIAET CUrHanam
NOCTOAHHOIO 1 MEePEMEHHOro Toka NOCTyrnaTh B NyTb TpUrrepa.

2) AC-coegmHeHune (cBfA3b MO NepeMeHHOMY TOKy) - ypansaetr nwboe
HanpsKeHne caBura MNOCTOSAHHOW cocTaBnsowen mn3 @Gopmbl CcUrHana
Tpurrepa.

B cnyyae dopmbl curHana ¢ 60nblIMM CMELLEHMEM MNOCTOSSHHOrO TOKa
CTabunbHbIN TPUITEP MO PPOHTY MOXHO 06EeCNEeUYnNTb C MOMOLLbIO COEAVNHEH S
No NEPEMEHHOMY TOKY.

3) HFRej. (High Frequency Rejection Coupling (cBA3b ¢ nogaBneHmnem BbICOKIMX
4acToT)) — yOanseT BbICOKOYACTOTHbIE KOMMOHEHTbI M3 OpMbl CUrHana
TpuUrrepa, WCNONb3ys MOAABNEHME BbICOKMX 4acToT pnaa  yOaneHus
BbICOKOYACTOTHbIX LUYMOB WA LUYMOB OT ObICTPbIX CUCTEMHbIX TaKTOBbIX
CUrHanoB, N3 NyTen Tpurrepa, Takmnx kak pagmnoctaHumm AM nnm FM.

4) LFRej. (Low Frequency Rejection Coupling (cBs3b C NogaBneHNeM HU3KUX
4acToT)) — yAanseT Nobble HEHYXHble HWU3KOYAaCTOTHblE KOMMOHEHTbI U3
dopmbl curHana Tpurrepa, Hanpumep, 4acToTbl NNHUW 3NEKTponepeaau,
KOTOpPbI€ MOryT NOMeELLaTb NPaBUIbHOMY TPUITEPY.

Ecnun B dopme curHana nprcyTCTBYET HN3KOYACTOTHbIN LLYM, MOXHO MONYy4YnTb
CTabunbHbIN TPUIrep Mo POHTY C MOMOLLbIO COEANHEHUS C NOJABNEHNEM
HWU3KNX YacTOoT.

5) NoiseRej. (Noise Rejection Coupling (CBsi3b ¢ nogaBneHuWem Luyma)) —
nogaBneHme wyma MoXeT 0obaBnTb AONONHUTENbHbIV FTMCTEPE3NC B CXEMY
Tpurrepa. Ysenmymaasa nosiocy rucrepesnca Tpurrepa, MOXXHO YMEHbLUUTb
BEPOSITHOCTb TpuUrrepa no wymy. Ho 9To Takxke CHUXaeT YyBCTBUTENIbHOCTb
Tpurrepa, NnoaTomMy ansa cpabaTtbiBaHUA Tpurrepa ocumnnorpada tpebyetcs
HEMHOro 60NbLLINKA CUTHAa.

MpumeyaHme: CBA3b C TPUITEPOM OTNINYAETCSA OT CBA3U C KaHa/IOM.

6.3 Tpurrep no AMTENbHOCTN UMNTY/IbCa

Tpurrep cpabaTbiBaeT, Korga A/INTENbHOCTb MMMybca CUrHana Tpurrepa (8
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HC~10 ¢, 3HA4YOK MHAVKALMKX TUNa TPUIrepa B BEPXHEW 4YaCcTu 9KpaHa ‘)
OOCTUraeT YCTAHOB/IEHHOro YCNOBWSA, a HanpshkeHune curHana paocTuraer
YCTAHOBNEHHOIo YpOBHA Tpurrepa. MeHO Tpurrepa no AaNTENbHOCTU
MMNybca NokKasaHo B crneaytoLlein Tabnumue:

BapwuaHT .
HacTtpoiika OnucaHne
Tpurrepa
CH1 YcTaHoBKka kaHana CH1 B kayuecTBe NCTOYHUKA CUTHana
Tpwurrepa
cH2 YcTaHoBka kaHana CH2 B kauecTBe NCTOYHMKA cUrHana
Tpwurrepa
VIcToUHMK
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA curHana
Tpwurrepa
cHa YcTaHoBka kaHana CH4 B kauecTBe NCTOYHMKA cUrHana
Tpurrepa
Tpwurrep no yctaHOBKE NONMOXUTENbHOIO 3HAa4YEHUSA
MNonoxutenbHada
ODNNTENbHOCTU NMMNYy/bCa CUTHAsNOB
MonsipHOCTb
Tpwurrep no yctaHOBKE OTPULATENBHOIO 3HA4YEeHUS
OTpuuatenbHas
DNNTENBbHOCTU NMMNYy/ibCa CUTHAsNOB
<T Tpwurrep npvi AINTENbHOCTN UMIYNbCa CUTHaNa MeHbLUe
ONNTENbHOCTU umnynbca T
YcnosuAa ST Tpwurrep npn gNTENbHOCTM UMNyNbca curHana 6onblue
Tpurrepa ONNTENbHOCTU nMnynbca T
_T Tpwurrep npn gNANTENBHOCT UMMYNbCa CUTHaNa, paBHOWM
ONNTEeNbHOCTU nmnynbca T
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- Tpurrep npv GINTENBHOCTM NMMYNbCa CUrHanNa,
#
HEepaBHOW O/INTENbHOCTM MMnynbca T
dnuntenbHoCcTb
nmnynbca 8Hc~10cC HacTtpoiika gnntenbHOCTU nMMynbca Tpurrepa
Tpwurrepa

MpumeyaHunsa: Ycnosusa «bonblue», «MEHbLUE», «PaBHO» WN «HE PaBHO»
yKa3blBalOT Ha TO, YTO NOrPELUHOCTb COCcTaBnseT 6%.

OT1anbl TpUrrepa no AANTENbHOCTN UMIYNbCa NONOXUTENbHOW NONAPHOCTU: (B
KayecTBe npumepa B3aT kaHan CH1)

' Haxmute Ha «Trigger» B rMaBHOM MEHIO, YTOBbl OTKPbITb MEHIO TpUrrepa,
BblbepuTe TpUrrep no oAnTeNbHOCT MMMyfbCca N3 NEPEYHS TUMNOB TpUrrepa
N YCTAaHOBUTE TPUITEP NO OJINTENBLHOCTU MMNYySbCca cnegyowmm obpasom,
KakK nokasaHo Ha puUCyHkKe 6-14:

NcTouHuk Tpurrepa: CH1;

[MonapHOCTb MMMyNbca TPpUrrepa: NoOXUTENbHAS;

YpoBeHb Tpurrepa: 1,98B

Ycnosue v gnnUTeNbHOCTb MMMNYyAbca Tpurrepa: «b6onbue», BpemMsi HaCTPOMKK
cocTaBnseT 1 MKc.
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PucyHok 6-14. MeHo HaCTpoMKK Tpurrepa no ganTenbHOCTU UMIy/bca

OnuncaHme HaCTpPOMKWM TpUrrepa no AANTeNbHOCTM NMMMYNbca:
1) Bbi6Gop nonapHoOCTL nmnynbca

3Ha4yoK BbIOpaHHOW NONSPHOCTN MMMYSIbCa OTOOpaXaeTcs B NPaBOM BEPXHEM
yrny akpaHa gucnnes. [onoxutenbHbI MMMYNbC BbllWe TeKyLero ypoBHS
Tpurrepa (3Ha4oK MHOMKALUMW NONOXUTENbHOro nmnynbca CH1 J_L‘), a
OTPULUATENbHbIM  UMMYNbC HUXE TeKylWero YpoBHA Tpurrepa (3Hadok
NHAMKauMM otpuuatenbHoro mmnynbca CH1 JU®@1oov ), Mpu tpurrepe no
MMMYNbCY MNONIOXUTENBbHON MOAAPHOCTU, €CN OFPaHNYEHNSA BEPHbI, TPUITEP
cpaboTaeT nNpu nepexoge MMMynbca C BbICOKOro Ha HU3KUIA YPOBEHb; Mpu
Tpurrepe No WMMNynbCy OTPULATENbHOW MNONAPHOCTW, €CNU OrpaHNYeHus
BEPHbI, TpUrrep cpaboTaeT Npu nepexoge MmMmnynbca ¢ HU3KOro Ha BbICOKUIA
ypoBeHb (pncyHoK 6-15. I3MeHeHne ypoOBHA uMMMyfbca OTpuLATENbHON
NONSIPHOCTI.)
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PucyHoK 6-15. IaMeHeHne ypoBHS UMIybca OTPULATENbHON MNONAPHOCTY

2)HacTtpoiika ycnosus Tpyurrepa v BpeMeHu AANTeNbHOCT MMNyibca

OrpaHuyeHnsa No BpeMeHU, KOTOPble MOXHO 3a4aTh B YC/IOBUW TpUrrepa: <, >, =

<>,

e MeHblue, 4emM 3HaYeHne BpemMeHn (<)

Hanpumep, ona nonoXwuTenbHOro MMMynbca, €C/v YCTaHOB/IEHO 3Ha4YeHune
T<80 Hc, Tpurrep cpaboTtaet cTabunbHO TONbKO TOrAa, Korga AJINTENbHOCTb
nmnynbca MmeHbLue 80 He (pucyHokK 6-16. Bpemsa Tpurrepa T<80 Hc).

E»‘-‘% 80ns ,7;,5 :~~ 80ns —i?-vi

<——7TFpurrep

PucyHok 6-16. Bpemsa Tpurrepa T<80 HC
e bonblie, yem 3HayeHme BpeMeHn (>)

Hanpumep, Ona nonoXwTenbHOro WMMMynbca, €C/iM YCTaHOB/IEHO 3HAa4YeHune
T>80 Hc, Tpurrep cpaboTtaeT cTabUNbHO TOMbKO TOrAa, Korga AJINTENbHOCTb
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nmnynbca 6onbuie 80 He (prcyHOK 6-17. Bpemsa Tpurrepa T>80 Hc).

< Tpurrep

PucyHok 6-17. Bpemsa Tpurrepa T>80 HC

e PaBHO 3Ha4YeHno BpeMeHu (=)

Hanpumep, ona nonoXwuTenbHOro MMMNyfnbca, €CNn YCTaHOBMEHO 3Ha4YeHue
T=80 Hc, Tpurrep cpaboTtaeT cTabunbHO TONMbKO TOrAa, Korga AJINTENbHOCTb
nmnynbca paBHa 80 Hc (pucyHokK 6-18. Bpemsa Tpurrepa T=80 Hc).

E“ 80ns ﬂi EH 80ns %’E

<—Tpurrep

PucyHok 6-18. Bpemsa Tpurrepa T=80 HC
e He paBHO 3Ha4YeHUO BpeMeHu (<>)
Hanpumep, ons nonoXuTesbHOro MMMNysbca, €CNN YCTaHOBIEHO 3Ha4YeHue

T#80 HC, Tpurrep cpaboTtaeT cTabunbHO TOMBbKO TOrAda, Korga OJINTeNbHOCTb
nmnynbca He paBHa 80 Hc (pucyHok 6-19. Bpems Tpurrepa T#80 Hc).

<———Tpurrep

PucyHok 6-19. Bpemsa Tpurrepa T#80 HC

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



128

IONnTenbHOCTb NMNynbca Tpurrepa MoXeT ObITb YCTaHOBNEHA B Anana3oHe oT
8Hc oo 10c.

KocHuTecb nona HaCTPOMKW ONUTENbHOCTUA WMMYNbCca 8ns| | 4yTOGDI
OTKPbITb MHTEP(dENC HACTPONKN BpeMeHU (Kak nokasaHo Ha pucyHke 6-20), n
OTPErynupymTe ONINTENbHOCTb uMnynbca. OTperynupynte QOANTENbHOCTb
MMMyNbCa, Perynnmpys nnm gsmrasa NoA3yHOK Mo LwKane BpeMeHMN.

PucyHok 6-20. VIHTepdenc perynmpoBkn oJNTENbHOCTU MMIMYNbCa

6.4 Jlornyeckunia Tpurrep

Tpurrep cpabaTbiBaeT, KOrga YpPOBEHb MeX[dy aHaloroBbiIMy KaHanamm
ynoBneTBopsieT onpeaeneHHowm norudeckon onepauun (AND (A1), OR (UTN),
NAND (HE-N), NOR (HE-WJ1A)), a HanpsxxeHne curHana pocTturaet
YCTaHOBJ/IEHHOrO YPOBHSA TpUrrepa 1 AJINTENbHOCTU NTOrMKK Tpurrepa (8 He~10
c). OnncaHme MeHo TpUrrepa ro JIornke NnpeacTaBneHo B Tabnuie Huxe:

BapuaHTt .
HacTtpoiika OnwucaHue
Tpurrepa
Bbicokuia CH1 ycTaHOBNEH Kak BbICOKMN

CH1 Hwnsknn CH1 yctaHOBNEH KaK HU3KWIA
NcTouHmk
Tpurrepa

HeTt CH1 ycTtaHOBNEH Kak HeAeNCTBUTENbHbIN
CH2 Bbicokui CH2 ycTaHOBNEH Kak BbICOKWM
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Hwnsknin CH2 ycTaHOBnEH KaK HA3KNI
Het CH2 ycTaHOBNEH Kak HeAENCTBUTENbHbIN
Bbicokuia CHS3 ycTaHOBNEH KakK BbICOKW
CH3 Hwnsknin CHS3 ycTaHOBnEH KaK HA3KNI
Het CH3 ycTtaHOBNEH Kak HeAeMCTBUTENbHbIN
Bbicokuia CH4 ycTaHOBNEH Kak BbICOKUNM
CH4 Huzkunn CH4 ycTaHOBNEH KaK HA3KNI
Het CH4 ycTtaHOBNEH Kak HeAeMCTBUTENbHbIN
BbibpaHa normka NCTOYHMKa TpUrrepa Kak
AND
«AND»
Vn BbibpaHa normka nctodHuka Tpurrepa kak «<OR»
Ilornka
Tpurrepa BbibpaHa normka MCToYHMKa TpUrrepa Kak
NAND
«NAND»
NOR BbibpaHa normka nctoyHmka Tpurrepa Kak
«NOR»
ViameHeHne Ha
B Tpurrep cpabatbiBaeT NPy USMEHEHWW NIOTUKI
OencTBMTENbHOE .
Ha AEeNCTBUTENbHOE 3HaYeHNe
3HayeHune
Ycnosus
Tpurrepa

IameHeHne Ha
HeOencTBUTENbHOE
3Ha4yeHue

Tpurrep cpabaTbiBaeT Npv USMEHEHUW NIOTUNKIA
Ha HeOenCTBUTENbHOE 3HaYeHne
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Ecnun nornyecknnm cratyc i BPEMEHN
<,>=#T yOep>XaHus paBHoO <, >, =, # T, To cpabaTtbiBaeT
Tpurrep
Bpems .
8 HC-10 HC HacTponka BpeMeHn Normku Tpurrepa
NOrnKN

MpumeyaHunsa: Ycnosusa «bonblue», «MEHbLUE», «PaBHO» WU «HE PaBHO»
yKa3blBalOT Ha TO, YTO NOrPELUHOCTb COCcTaBnseT 6%.

OTanbl NOrMYECKNX onepaul/n?l TpUrrepa Mmexay KaHajaamm.

1) Haxxmute Ha «Trigger» B rmaBHOM MEHIO, YTOObl OTKPbITb MEHIO TpUrrepa,
BbIbEPUTE NOrNYECKU TPUITEP U3 NEepeYHs TUMNOB TPUrrepa N yCTaHOBUTE
NOrNYECKUN TPUITrep cneayowmm obpasom, Kak NokaszaHo Ha pUCYyHKe 6-21:

Jlornyeckwme yposHu: CH1, CH3: High; CH2, CH4: CH5, CH6, CH7, CH8: High;

(6e3 aTanoHa ons KaHana norn4eckow onepaummn, Bbibop ypoBHA — None ans

TOro, YTO6bl NCKTHOYNTL MOMEXIN NTOrMYECKOW onepaunn);

Jlorndyeckunim BeHtunb: AND;

Ycnosune: <;

Jlornyeckoe Bpems: 1 HC.

Measure Save Cursor splay Trigger Userset

Common Edge PulseWidth Edge Runt Slope TimeOut

PrncyHok 6-21. MeHI0 HaCcTpOMKW TOrMYeCcKoro Tpurrepa
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OnwncaHme HaCTPOMKM JIOFTNMYECKOro Tpurrepa:

HacTpowka ypoBHS NOrmkm
NMocne nctoyHuka Tpurrepa Bblbepute «High», «<Low» n «None» gna kaHana.
CoOoTBETCTBYIOLLEE 3HAYEHME YPOBHA Tpurrepa oTobpaxaeTcs B MpPaBOM

BEPXHEM YNy aKpaHa Aucres.

«High»: ykasblBaeT Ha 3HauyeHue Bbllle TeKYLLIEero YpoBHA cpabaTbiBaHWS

(44 OOV 2
Tpurrepa, 3Ha4oK MHonKaumm : .

«Low»: yKa3blBaeT Ha 3Ha4YeHMe HMXEe TeKyLLEero ypoBHA Tpurrepa, 3Hadok
(44 22
NHOVKaLMn |

«None»: aTOT KaHan HegencTBUTENEH.
[MepekntoyeHme KaHana ypoBHS TpUrrepa: KOCHUTECH CTPENKM NOM3YHKa YPOBHS
Tpurrepa unm Ncnonb3ynTe ApablK ANg HaCTPOWKW Tpurrepa

Jlornyeckmne ycnosus

1) «Truex»: TpUrrep Npy N3MEHEHNN NOTMKN Ha OENCTBUTENbHOE 3HaYeHne
2) «Falsex»: Tpurrep npm N3aMeHeHn NOrnMKn Ha HeleMCTBUTENTIbHOE 3HAYEHME
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|El,}'II/ITel'IbHOCTb nmvnynbca Tpurrepa MmoxeT ObITb yCTaHOBJ1IEHa B Ainana3oHe OT

8Hc oo 10 c.

KocHunTecb nons HaCTpOWMKWN BpeMeEHMN (’IE ), 4TOObl OTKPbITb

NHTEP(MENC pPEFYINPOBKN BPEMEHM W HACTPOUTbL JIOFNYECKOE BpPEMSI.
MoopobHocTM cMm. B pasaene «HacTporka annuTenbHOCTY NMMNYbCan.

6.5 Tpurrep no N-my ¢ppoHTy

Korga curHan Ttpurrepa cpabatbiBaeT rno N-my ¢poHTY nocne ykasaHHOro
BPeMEHIN npocTos, 310 Tpurrep rno N-my dpoHTy. OnmncaHme mMeHto Tpurrepa no
N-mMy (bpOHTY NpencTaBneHo B Tabnumue HUXE:

BapunaHTt .
Hactponka OnuncaHne
Tpurrepa
CH1 YctaHoBka kaHana CH1 B kauecTBe MCTOYHMKA
VICTOUYHVIK curHana Tpurrepa
Tpurrepa
CH2

YcTaHoBka kaHana CH2 B kauecTBe NCTOYHIMKA
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curHana Tpurrepa

YcTtaHoBka kaHana CH3 B kauecTBe NCTOYHMKA

CH3
curHana Tpurrepa
cHa YcTaHoBka kaHana CH4 B kayecTBe NCTOYHMKA
curHana Tpurrepa
Bpems 8 Hc~10cC Bpems npoctos
HapacTtatowun HacTtpoika curHana tpurrepa no nepegHemy
dpPOHT dpoHTY
OpoHT
Cnapatowni .
HacTtpoiika curHana Tpurrepa no 3agHemy poHTy
PpPOHT
YctaHoBneH Tpurrep no N-m OHTYy nocne
N-1 dpoHT 1~65535 P P y bpoHTy

BpeMEHWN NMNPoCTOoA

HacTtpoinka kaHana CH1 Ha Tpurrep no 5-my nepegHemy (ppoHTy Yepes 500

MKc. BbinonHmnTe cnepyrowme gemncrevs:

1) Haxmwute Ha «Trigger» B rmnaBHOM MEHIO, YTOObl OTKPbITb MEHIO TPUITEpPA,

Bolbepute Tpurrep no N-my @QPoOHTY M3 nepeyHsa TUMoB Tpurrepa wu

ycTtaHoBuTe Tpurrep no N-my ppoHTy cnegytowmm obpa3om, Kak NokasaHo

Ha pUCyHKe 6-23:

VicTtouHuk Tpurrepa: CH1;

Bpems: 80 mkc
®poHT curHana: HapacTaloLWuin;
N-1 dpoHT: 101
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PucyHok 6-23. MeHto Tpurrepa no N-my ppoHTy

2) OTperynupyinTe ypoBeHb TpUrrepa, 4Ytobbl 06ecneymTb CTabunbHbIA TPUIrep
cuUrHana, Hanpumep, ycTaHOBUTE YPOBEHb Tpurrepa Ha 1,64 B.

6.6 Tpurrep no KOPOTKOMY MMNYNbCY (paHTy)

Korga yctaHOBNEHbI BbICOKUW N HU3KWUI NOPOrv, onasa Tpurrepa Ncnosib3yeTcs
MMNYNbC, KOTOPbLIA MepecekaeT OAWMH MOpPOr, HO He rfepecekaeT AOpyrou.
[loCcTynHbl ABa TuNa: NONOXUTENbHbLIA KOPOTKUW MMMYNbC N OTPULLATENbHbIV
KOPOTKWUW MMMyIbC.

MONOXUTENbHBIN KOPOTKUIA UMMYSIbC

BbiCOkuI1 ypOBEHb A R S . —

Hu3KkuiA ypoBeHb ‘ . ) ‘ > | RS
OTpuuaTenbHbI KOPOTKUIA UMMYIIbC

PucyHok 6-24. KpoTkunm Tpurrep

OnucaHme MeHIo TpUrrepa no paHTy NpeacTaBneHo B TabnuLe HUXe:
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BapuaHTt .
HacTtpoiika OnwucaHue
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHMKA cUrHana
Tpurrepa
cH2 YcTaHoBKka kaHana CH2 B kauecTBe NCTOYHUKA CUrHana
Tpwurrepa
NcTouHuK
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kauecTBe NCTOYHMKA cCUrHana
Tpwurrepa
cHa YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHMKA cUrHana
Tpwurrepa
YcTaHoBKa curHana gis Tpurrepa no nosoXXmTesibHOMY
NMonoxuntenbHasa

KOPOTKOMY UMIY/bCY

YcTaHOBKa curHana ona Tpurrepa no otpuuaTesibHoMy
MonapHocTb | OTpuuaTenbHas
KOPOTKOMY UMMYNbCY

YcTaHoBneH curHan gns Tpurrepa no noaoXmMTebHOMY,

JTlobon
nnbo oTpuuaTenbHOMY KOPOTKOMY MMMYJbCY
- Tpwurrep npvi AINTENbHOCTN UMIMYNbCa CUTHaNa MeHbLUe
<
ONNTENbHOCTU NMNynbca T
- Tpwrrep npu ANUTENbHOCTY NMMybCa CUrHana 6onblue
>
Ycnosus ONNTENbHOCTU NMNynbca T
Tpurrepa
- Tpwurrep npu gANTENBHOCTU NMMyNbca CUrHana 6onblue
<>
HUXXHero npegena T1 1 MmeHblUe BepxHero npegena T2
Het HeT orpaHnyeHun gns Tpurrepa no KOPOTKOMY MMMYNbCy
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OnuntenbHoCcTb
nmMmnynbca
Tpurrepa

8 HCc~10¢C

HacTtpoiika gnntenbHOCTU nMMynbca Tpurrepa

6.7 Tpurrep no HaKoOHy

PuncyHok 6-25. MeHIo HacTponKkn KOpOTKOro Tpurrepa

Tpurrep No HakNOHY O3HayaeT 3anyck, korga ¢opma curHana gocTuraeT
3a[1aHHOr0 YC/IOBUS BPEMEHW NPY Nepexoae oT OAHOro YPOBHS K ApYyromy.

Bpelvm NMONTOXKNTENbHOIO HaKJ/IOHA: BpeMA4, Heo6xo,u,|/||v|oe ana Toro, 4yTOObI

CurHan nepewen ot HN3KOro YpoBHA K BbICOKOMY.

Bpemsa oTpuuatenbHoro HaksoHa: Bpemsi nepexopga ¢opmbl curHana ot

BbICOKOIO YPOBHSA K HU3KOMY.
Kak nokasaHo Ha pucyHke 6-26.
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------------------------------ BbiCOKUIN ypOBeHb

-

—_— ——

Bpems Bpems
MONOXWUTENBHOIO OTPULATENBHOIO
HaKnoHa HaKIoHa

PucyHok 6-26. Bpemsa nonoxmtenbHOro/oTpuLaTebHOro Hak/loHa

Ecnun HaknoH curHana Tpurrepa BKAtoYaeT B cebsa Bpems yaepxaHus (8 He ~ 10

o -
C), TN TPUIrrepa B BEpXHEN HaCTU 3KpPaHa — 3TO TOJIbKO 3HA4YO0K —‘HF y mTpurrep

cpabaTbiBaeT nNpu AOOCTVXEHUWN 3a[aHHOro YcroBuUA. Tpurrep no HakIoHy
noaxoanT onsa HabnoaeHUa NMNo0o00bpPasHbIX NN TPEYroNibHbIX BONMH. OnuncaHmne
MEHIO TpUrrepa no Hak/IoOHy NpPeAcTaBNeHo B TabnuLe HUXe:

BapunaHTt .
HacTtpoiika OnwucaHue
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUrHana
Tpwurrepa
cH2 YctaHoBKka kaHana CH2 B kayecTBe MCTOYHMKA curHana
Tpurrepa
McTouHmK
Tpurrepa
cH3 YctaHoBKka kaHana CH3 B kauecTBe MCTOYHMKA curHana
Tpurrepa
cHa YctaHoBKa kaHana CH4 B kauecTBe MCTOYHMKA cMrHana
Tpwurrepa
MepegHun Tpwurrep yCcTaHOB/EH HA NONMOXUTENbHbIN HAaK/TOH CUrHana
®poHT 3agHuin Tpwurrep ycTaHOB/EH Ha OTpPULATENbHbIA HAK/IOH CUrHana
Jloboi Tpwurrep ycTaHOBNEH Ha OOHAPY>XEHNN N3MEHEHUS HaKJI0OHa

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



138

CuUrHana
- Tpwurrep npv BpeMeHU yaepXXaHnst HakNloHa CUrHana MeHbLue
<
T
Ycnosus
>T Tpurrep npv BpeMeHU yaepxaHusa HaknoHa curHana 6onbwie T
Tpurrepa
- Tpwurrep npv BpeMeHn yaepXXaHus HakjloHa CUrHana MeHbLue
<>
BepxHero npegena T1 n 6onblie HMXHEro npegena T2
Bpems 8HCc~10cC YcTaHOBKa BpeEMEHW yaepXXaHUsl HakK/lIOHa CUrHania 3anycka

YcTtaHoBuTe cocTossHMe HaknoHa CH1 kak Bpems HapacTaHus 1 yaepXXaHus
MmeHee 1 mc. BbinonHunTe cnepyrowme gemncTens:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHIO, YTOObl OTKPbITb MEHIO TPUITEpPa,
BblOepuTe TpUrrep Hak/IOHa M3 MepeyvyHs TUMNOB Tpurrepa U yCTaHOBUTE
TpUrrep HaknoHa cneaywwmm ob6pa3om, Kak NOKa3aHO Ha PUCYHKe 6-27:

NcTouHuk Tpurrepa: CH1;

DpPOHT: HapacTaloLWWA;

Ycnosue: 6onblue, 4Yem

Bpems yoepxxaHusa HaknoHa: 1 MKC;

2) OtperynupynTte ypoBEHb TpUrrepa, OTPErynnpymnTe BbICOKUIA NN HU3KWNA

YPOBEHb TpuUrrepa, HaXMWUTe CTPeNnKy Ha o0060uMX KOHLax >Xenoba.
MepekniounTe ypoBEHb TpUrrepa Mexay BbICOKUM N HUSKMM.
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PucyHok 6-27. MeHo HacTpOMKN Tpurrepa rno HaknoHy

Bpemsa yoepxaHus HaknoHa MOXET ObITb YCTAaHOBIEHO B AMana3oHe OT 8 HC o
10 c.

MpumeyaHme: CTabunbHyio GopmMy curHana Tpurrepa MOXHO MONYYUTb,

TOJIbKO €C/n Bbl6paTb, Bbl6paB KaHan, K KOTOpOoMy MNogKit4YeHbl CUrHasbl, B

KayeCcTBE NMCTOYHUKA TpUTrrepa.

6.8 Tpmrrep no nMMnTY BpemeHm
Tpurrep No AMMUTY BpeMeHW cpabaTbiBaeT, Korga BpemMsi OT nepeceyeHus

CUrHana v ypoBHsSl TpUrrepa n Bbiwe (MM HUXE) YPOBHS TpUrrepa AocTuraet
YCTaHOBJIEHHOIO BPEMEHU, KaK NMokKasaHO Ha puCcyHke 6-28:
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MpoaomKUTENBHOCTb
|

_— e

3a4aHHbIN YpOBEHb |

"""" .f
[

N

PucyHok 6-28. Cxema Tpurrepa no NMMmUTY BpeEMeHU

OnuncaHmne MeHto Tpurrepa no nnMmMmnty BpemMeHwn npencrtaBjieHo B Ta6n|/|u,e

HWXe:
BapuaHTt .
Hactponka OnwucaHune
Tpwurrepa
CH1 YcTaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUrHana
Tpwurrepa
CH2 YcTtaHoBKka kaHana CH2 B kayecTBe NCTOYHMKA CUrHana
Tpwurrepa
VcTtouHmk
Tpurrepa
cH3 YcTtaHoBKka kaHana CH3 B kayecTBe UCTOYHMKA CMTHana
Tpwurrepa
cha YcTaHoBka kaHana CH4 B ka4yecTBe NCTOYHMKA CUrHana
Tpwurrepa
BbibepuTte onsa nogcyeTta BpeEMeEHU, Korga nepegHnim poHT
MonoxmnTtenbHas
BXOAHOI0O CUrHana NpoxXoauT Yepes YPoBEHb TpuUrrepa.
MonsapHOCTL BbibepuTte onsa nogcyeTta BpeMeHN, Korga 3agHnim poHT
OTpuuaTenbHas
BXO[HOIO CUrHana npoxoanT Yepes ypoBEHb TpUrrepa.
JTrobon .
Bbibepute ana nogcyeTta BpEMEHMN, KOraa nepegHnin nnm
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3aQHNIN PPOHT BXOQHOIO CUrHana NnpoxoguT Yepes YpoOBEHb
Tpurrepa.

Bpems

8Hc~10cC [MpoooMKNTENBHOCTL TaM-ayTa

YcTaHOBUTE NONOXKUTENBHYIO NONSPHOCTb curHana Tpurrepa CH1 n spemsa
oXxugaHuma 15 mkc. BoinonHnTe cnepnyouwme aecTena:

1) Haxmute «Trigger» B rnaBHOM MeHIO, YTODObl OTKPbITb MEHIO TPUrrepa,

BbibepuTe TpuUrrep nNo AMMnUTY BPEMEHN M3 MNEpPEYHs TUMNOB Tpurrepa u
YCTaHOBUTE TPUITEP MO TIMMUNTY BPEMEHU, KaK MOKa3aHOo Ha pUCyHKe 6-29:

VcTtouHuk Tpurrepa: CH1;

DPOHT: NONOXNTENbHbIN;

[MpofomKnTenbHOCTb NMMTa BpemeHn: 100 MKC;

2) OTperynupyinte ypoBeHb TpUrrepa, 4Ytobbl 06ecnedymTb CTabunbHbIA TPUrrep
dopmbl curHana.

PucyHok 6-29. Tpurrep no nMnMunTy BPEMEHN
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6.9 Tpurrep no BugeocurHany

MeTon Tpurrepa no BuageocurHanam 3aBucuTt oT BuaeodopmaToB. OObIYHO
ncnonbaytotca popmatbl PAL/625, SECAM, NTSC/525, 720P, 10801 n 1080P.
Tpwurrep no BuaeocurHany MoXeT cpabaTtbiBaTb NPU Pas3/INYHbIX 3HAYEHUAX
LLIKaNbl HAMPS>XXeHWs, COOTBETCTBYIOLLYIO LKAy Hanpsh)XeHMA MOXHO HaCTPOUTb
no mepe HeobxogommocTu ana HabnwogeHuna 3a dopmon curHana. OnucaHume
MEHIO TpUrrepa no BUaeocurHany npeactaBneHo B tTabnumue Huxe:

BapuaHT .
HacTtpoiika OnwncaHune
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kauecTBe
NCTOYHMKA CUTHana Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayecTBe
WCTOYHMKA CUTHana Tpurrepa
McTouHUK
Tpurrepa
CH3 YcTtaHoBka kaHana CH3 B kayecTBe
WCTOYHMKA CUTHana Tpurrepa
CHa YcTtaHoBka kaHana CH4 B kayecTBe
WCTOYHMKA CUTHana Tpurrepa
YcTaHOBKa curHana Tpurrepa no
MonoxwuTenbHas .
NOJIOXXUTENbHOW NMONSIPHOCTU
MonspHOCTb
YcTaHoBKa curHana Tpurrepa no
OTpuuatenbHas .
oTpuLaTENbHOW MNONAPHOCTUN
625/PAL Tpurrep Ha ocHoBe curHana PAL
CraHpapT
BWEOCUTHaNoB
SECAM Tpwurrep Ha ocHoBe curHana SECAM
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525/NTSC 3anyck Ha ocHoBe curHana NTSC

Tpwurrep Ha ocHoBe curHana 720P (500w,

720P
60M)
1080l Tpurrep Ha ocHoBe curHana 10801 (50ry,
60lu)
1080P Tpwurrep Ha ocHoBe curHana 1080P (24Tu,
25, 30w, 50y, 60Iw)
CTtpoka JInHnm Tpurrepa

Tpurrep no nepegHemMy (ppoHTY NepPBOro
3ybLa MMMNynbca B HEYETHbIX MOMAX

HeueTHble nonga

Tpwurrep no nepegHemMy (pOHTY NEPBOro
3ybua MMnNynbca B YETHbIX NONMSAX

YeTHble nong

Bce nonsa Tpwurrep no nepegHemMy (poOHTY NepBOro
HangeHHoro 3ybua nmMmnynbca

3anyck No BCEM ropu30HTasIbHbIM
Bce cTpoku

CUHXPOVIMMY/IbCaM
Tpwurrep

Ctpoka 625 (PAL,
SECAM)

HeuyeTHasa cTpoka

263, yeTHas 3anyck no yka3aHHOW IMHNIN B YETHbIX U
Crtpoka

CTpoOKa 262 HEeYeTHbIX NoNax
(NTSC)

Ctpoka 750
(720P)
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Ctpoka 1125
(10801, 1080P)

YctaHoBute CH1 B KauyectBe KaHana Tpurrepa, MNONIOXKUTENbHYIO
NoONAPHOCTb, CTaHAAapTHbIN BugeocurHan NTSC, Tpurrep Bo Bcex nonsx v
BbINOJIHNTE cnepyowme warm:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHIO, YTOObI OTKPbITb MEHIO TPUITEPA,
BblbepuTe Tpurrep No BUAEOCUrHany M3 MNepeyvyHss TUMNOoB Tpurrepa u
yCTaHOBUTE TPUITEP NO BUOEOCUTHANYy cneayowmm obpa3om, Kak nokaszaHo
Ha pucyHke 6-30:

NcTouHumk Tpurrepa: CH1;
[MonsapHOCTb: NONOXNTENbHASN;
CtaHpapT: 525/NTSC;
Tpurrep: HeueTHble nonsa

PucyHok 6-30. Tpurrep no sngeocurHany
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[Mopockasku:

[lna Toro 4TobbI Ny4Lle paccMoTpPETb AeTanu dopMbl cCUrHana B BUAgeocurHane,
CHa4ana yctaHoBUTe 60NbLUYIO EMKOCTb NAMATU.

Bo Bpems oTnagky Tpwurrepa no BUOEOCUrHany, MNOCKOSbKY LMdPoBON
ocumnnorpad nmeet QYHKLNIO 0TOOpa)KeHs MHOrOypPOBHEBOW LUKabl CEPOrO,
pasnmMyHasa APKOCTb MOXET OTpa)aTb 4YacTOTy pPas3/IN4YHbIX YaCcTeEW curHana.
OnbITHbIE MNONb30BATENN MOTYT ObICTPO OLIEHUTbL Ka4ECTBO CUrHana BO BpeEMS
npouecca oTnagkm n o6Hapy>XMTb aHOMasIbHblE COCTOSIHUS.

6.10 Tpumrrep no ycnosmsam nocnefosaresibHOM LWMNHbI

Cm. rnaBy 12 «Tpurrep n nekoanpoBaHme nocneaoBaTenbHOM WNHbI» (onuuns)

Fnasa 7. Cncrema ananunsa

B pmaHHOW rnaBe cogepXutca nogpobHas mHgopmaunsa o cuctemMe aHanmsa
ocumnnorpada. PekomeHayetca BHUMATENbHO NPOYUTaTbh 3Ty rnaBy, YTOObI
N3y4nTb (PYHKUMN HACTPOMKKN 1N paboTy CUCTEMbl aHanmnida ocuwunnorpada
cepun AVU2.

ABTOMAaTNYECKOE N3MEPEHIME
IamepeHme 4yacToTbl YaCTOTOMEPOM

Kypcop
da30Bble NNHEnKN

7.1 ABTOMaTNYECKOE N3MepeHne
HacTpoika nsmepeHus
[MpoBegnTe nNanbLUeM CBEPXY BHW3, OTKPOMTE [/laBHOE MEHID, HaXMUTE

«Measurey, YToObl BOUTU B MEHIO U3MEPEHNIA. B 3TOM MeHI0 ecTb 23 anemMeHTa
n3mepeHnin. MeHio namepeHnn, gucnnen BblopaHHOro afieMeHTa N3MepPEHNS
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N OUCNNEN 3/IEMEHTOB N3MEPEHUS NoKa3aHbl Ha pUcyHKe 7-1:

O6nactb BbIbOpa
U3MepeHMS

Bbi6paHHbIe
napaMeTpbl, He
6onee necatn

Obnactb
0TObpaxeHuns
3HAYeHUS! U3MEPEHMSI

PucyHok 7-1. MeHI0 aBTOMaTUYECKOr0O N3MepeHMs

ABTOMAaTN4YECKOE N3MepeHme

1) Bbibop kaHana: Bbibepute kaHan gns n3amepeHus Hag MeHIO N3MEPEHNN.

2) Bbibop mn3amepeHus: BblbepuTe HyXHbIA 9N1EMEHT U3MEPEHUS B MEHIO
n3mepeHuin. BolbpaHHbIN anemMeHT namMmepeHns otobpaxaercs B obnactum
oTobpaxeHus «Selected Parameters» Huxe.

3) OTmeHa anemeHTa usmepeHus: B obnactm oTobpaxeHus «Selected
Parameters» HUXe MEHIO M3MEPEHUNIN HAXMUTE Ha 9NIEMEHT U3MeEPEHUS,

KOTOPbIA HEOOXOAMMO YyOanunTb, NN HAXMUTE Ha KHOMKY m, 4YTOObI
yOannTb BCE 9N1EMEHTbI N3MEPEHUS.

NMpumevaHme:

NamepeHus wn matematmyeckme QyHKUMKM OyaoyT nepecyuTaHbl  npun
nepemMeLleHnmn/macwtTabnpoBaH U OTKPbITUW/3aKPbITUN KaHasOoB.

Ocuwnnnorpad mmeet yHKLMIO aBTOMATUYECKON NaMaATn mamepeHunin. Npun
BbIK/IIOYEHM W MOBTOPHOM 3anycke rmapamMeTpbl, AOo0aBneHHbie Npwu
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aBTOMAaTN4E€CKOM N3MEPEHNIN, HE YOANNTAIOTCA aBTOMaTU4YeEeCKW.

Bce namepeHwuns

MpoBeanTe nanbLUEM CHW3Yy BBEPX, OTKPONTE Bbinagaiouee MEHIO, CM.

PUCYHOK 7-2, HaXMunTe , UTOObI OTKPbITb BCE 9NEMEHTblI N3MepeHUs,
oToOpasunTe Tekyllee 3HayeHne namepeHmnsa Kkanana. lNepeknounte TeKyLWA
KaHas, 4ToObl OTKPbITb BCE S/IEMEHTbl M3MEPEHUA [OPYrux KaHanoB, Kak
NnokasaHO Ha pPUCYHKe 7-3; LWeNnKHUTe ele pas, 4Tobbl OTKIIYUTL BCEe

n3mepeHnA.

Cursor Cursor

PucyHok 7-2. BoinagatoLee MeHto

PucyHok 7-3. Bce pesynbTaThbl UamepeHust
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Bpemst HapacTaHus Bpems cnana

Bepxnuii yposeHb

JlmuTenpHOCTh JUTHTeMBHOCTE
. OTPHULIATEILHOIO
Cpenuuii ypoBeHb D WIQIIOKHTENEHOLO
HMITyJIbCA MITy TbCa
Hwxnuii yposens
IIepuon

PucyHok 7-4. BpeMeHHble napameTpbl
Mepwopg
Bpems nepBoro nonHoro uukna curHana B opme curHana
YacToTa
Ob6paTtHasa 3aBUCMOCTb OT BPpEMEHM Nepunoaa
Bpems HapacTaHus
Bpems, Heobxoanmoe ans HapacTaHusa nepegHero MpoHTa NepBoro MMNynbca
dopmbl curHana ot 10% 0o 90% amnnnTygbl, C NO4AEPXKON NOb30BATENLCKMNX
NOPOroBbIX 3HA4YEHWIA
Bpemsa cnapa
Bpemsa, Heobxogumoe ans nageHwss 3agHero poHTa MepBOro MMMNynbca
dopmbl curHana ot 90% 0o 10% amnnnTygbl, C NOAAEPXKON NOb30BATENLCKMNX
NnOporos
3apgepxkka
MoXeT namMmepsaTb BPEMEHHYIO 3a4epXXKy Mexay nepegHumMuv nnm 3agHumMm

dpoHTaMM Mexay KaHanamu, C LecTHaauaTbio A0NYCTUMbIMU KOMOMHaUMSMIN
N3MEPEHUIA.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



149

—_— -
3anepxka

PucyHok 7-5. Cxema namepeHus 3agepxku

&

1) OTKponTe MEHIO aBTOMATUYECKOro N3MEPEHUNA N KOCHUTECH =) 4yTOObI
NOSIBMNOCH MEHIO Bblibopa (hasbl.

2) JleBblli KaHan No yMONYaHMIO AABNSETCA TEKYLLIM KaHanom, a apyrme KaHasnbi
MOXHO BblOpaTb C MOMOLLUbID OTKPbITOM obnactn kaHanoB (kKpome
9TanoHHOro kaHana). Ectb yetbipe Bbibopa poHTa: NepBbIN MepeaHnn
(POHT, NepBbIA 3agHU DPOHT, NocNegHU NepenHnin PpPoHT, NOCeaHNIN
3aQHNN PPOHT.

3) lpaBbih KaHan - 3TO KOHTPACTHbIA KaHan 3afdep>XKW, KOTOPbIA MOXHO
BblbpaTb MeXxay KaxOblM KaHaloM 1N MaTtemMaTMmdeckmm KaHanom. EcTb
yeTblpe Bbibopa hpoHTa: NepBbI NepeaHnin GPOHT, NepPBbIA 3agHUN PPOHT,
nocnegHnN nepegHnini GPOHT 1 NocNeaHnN 3agHUN PPOHT.

4) HaxmuTte Ha KHOMKY ok 01 NoATBEPXAEeHUSA.

MonoxxntenbHbI pabounin KN

3Ha4yeHne n3mepeHns NepBoro Lmkna B opme curHana

MonoxutenbHbIA paboynin UnKn = (LunpuHa / ANTENbHOCTb NOMOXUTENBHOIO
nmnynbca popmbl curHana) * 100%

OTpuuyaTenbHbIA pabounm 4nKn

3HayeHne n3mepeHnsa NepBoro Uukia B opme curHana

OTpuuatenbHbii pabounin umkn = (lWnpuHa / oANTENbHOCTb OTPULATENBHOIO

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



150

nmnynbca popmbl curHana) * 100%

,El,n MTEeNbHOCTb NONIOXXMNTENIbHOIo NMnNyJsibca

3Ha4yeHme N3MepeHns NepBoro NoIOXMTENbHOIO UMMyNbca B hopme curHana,
B3AITOE 3a BpemMs Mexay AByMSs TouykaMm amnnnTyabl 50%

OnutenbHOCTb OTPULATENIbHOrO MMMNYNbca

3HayYeHne N3MepeHns NEPBOro OTPMLATENBHOIO MMMybca B opmMe CUrHana,
B3ATOE 3a BpeMs MexXay AByMS Todkamu amnanTtyabl 50%

LUnpuHa Bcnnecka

J1NTenbHOCTb BCM/iecka, U3MepeHHas no Bcet opme curHana

Bbi6poc

Mono)xntenbHbIN BbIGPOC
MonoXxunTtenbHbIn BbiIbpoc =[(makc. - Bbic.) / amnnntynal*100%

OTpuuartenbHbI BbIOPOC

OTpuuatenbHbi BbIBpoc =[(HK3. - MuH.) / amnnnTynal*100%

®a3a

NamepeHne BpemeHn. KonmyectBo BpPEMEHWN, Ha KOTOPOe opdHa BOJIHA

onepexaeT WM OTCTaeT OT [Opyrow, BblpaXXeHHoe B rpagycax, roe 360
COCTaBNSAOT OAUNH UMK BOJTHbI.
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[lepuon

3aziepKKa
—

PucyHok 7-6. Cxema namepeHus gasbl

Hamn6onbwnm s nnkos

Bo Bcem namepeHunm dopmbl BOTHbI HAUBONbLLWA N3 MNKOB = MakC. - MUH.

AmnnnTtypga

Bo Bcem mamepeHun dopmbl BONHbI amnnntyaa = Bblicokasa (100%) - HM3Kas
(0%)

Ha PNCYHKE HMXXE NMOoKa3aHbl TOYKW NM3MeEPEHNA HanpAa>XeHn4.

HacTporka Tuna npobHmKa KaHana mncnonb3yeTcs O HaCTPOWMKW eanHULbl
N3MEPEHNS ON18 KaXXQ0oro BXOAHOrro KaHana: BOibTbl U aMnepsl.

Cwm. pasgen 5.4.4 «<HacTtponka Tuna npobHmMKa».

Makc.

HauOonbimii Amnuryaa
N3 IIMKOB

—— Huzkuii

MuH.

PucyHok 7-7. lamepeHmne HanpsxeHuns
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Bbicokumn

Bepetca 100% Bcenl popMbl BOMIHbI U pacCUYNTbIBAETCS C NMOMOLLLIO MeToAa
MWHMNMYMa/MakCUMyMa UM MeToaa rmcTorpaMmmbl.

Hunakunn

Bepetcsa 0% Bcen (opMbl BOMHbI U pPacCUYNTbIBAETCS C MOMOLLbID MeToda
MUNHUMYyMa/MaKcuMymMa Unm MeToaa rmctorpammeil.

Makec.

Camblin BbICOKMIA MONOXUTENBHbIN NNK, N3MEPEHHbIW MO BCEN (DOPME BOJIHBbI.

MwuH.

Camblin BbICOKMIA OTPULATENbHbIA MUK, NAMEPEHHbIV N0 BCEWN (hOpME BOJHbI.

CpepgHeKkBagpaTMYHOe 3HaYeHne

VicTmHHOE cpeaoHekBagpaTUYHOE 3HAYEHKE MO BCEN (POPME BOJHbI.
CpepHekBagpaTnyHoe 3Ha4yeHme C

McTnHHOE cpegHekBaapaTUYHOE 3HAaYEHWE NEPBOro LKka opMbl BOMHbI.

CpenHee 3Ha4YeHmne

CpepnHee apudmeTrnieckoe no Bcem popme BOJHBbI.

CpenHee 3HaueHme C

CpenHee apudmeTmyeckoe nepsBoro Lmkia hopmMbl BOJHbI.

CpepHee 3HaueHue AC
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dakTnyeckoe [OencTBylOLlee 3HAYEHME MNEPEMEHHOr0 KOMMOHEHTa BCEW
dopmbl curHana

MonoXxuntTenbHbIN HAKNOH

OTHOLWEHNEe pPasHOCTM MeXAY BbICOKUM W HU3KUM 3HAYEHUAMMN MNepBOro
nepenHero dpoHTa HopMbl BOSIHbI K BPEMEHW HapacTaHUS

OTpuuaTenbHbIA HAKJIOH

OTHOLLUEHME Pa3HOCTU MeXOy HUSKUM W BbICOKUM 3HaAYEeHUAMU MepBOro
3afHero poHTa BOHbI K BPEMEHM cnaaa

MpumevaHme:

Ecnun Tpebyemas gnsa nsmepeHunsa opma curHana He oTobpaxaeTcs Ha 9KpaHe
MOJIHOCTbIO, B MO3ULINN N3MEPEHHOr0 3HaYeHUsa oTobpaxaeTca «OTceyeHne B
NONOXUTENbHOM  HanpasneHun» wunu  «OTceyeHne B  OTpULIATENIbLHOM
HarnpaBneHnn».

[Mpwn paboTe matemaTmyeckon yHKUMKW, ecnn dopma CuUrHana MCXOOHOro
KaHana oTobpa)aeTcsa MNOJIHOCTbIO, a pacyeTHasas ocuumngorpaMmma KaxeTcs
BbIXOOALWEW 3a Npefenbl 3KpaHa, 9TO He BNUAET Ha 3HA4YeHne M3MepeHus
pacyYeTHON ocuMIorpaMmoil.

Ecnn wncxogoHbIM  KaHan OTCEYEH, 3Ha4YeHMe W3MEPEHUNS pPacYETHOW
ocuunnnorpaMmmbl  SIBASIETCS 3HAYEHMEM WCXOOQHOro KaHajna BO BpeMms
oTce4vyeHuns opMbl BOSTHbI Ha 9KpaHe.

CrtatTmcrTumka

[MpoBeanTe NanbLeM CBEPXY BHN3, YTOObI OTKPbITb FMMaBHOE MEHIO, HAXMUNTE Ha
«Measure», 3aTem BbibepuTe «Statistics», 4TOObl BONTU B MEHIO CTAaTUCTUKW.
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Ocuwunnorpad nogaepXmBaeT CTaTUCTUKY N OTOOpaXkaeT Tekyllee 3HavyeHue
HECKOJNIbKUX pPe3ynbTaTOB WN3MEPEHUN, BKJOYas cpegHee, MakKCcuMMmanbHOoe,
MWHNMaNbHOE, OTK/IOHEHME W KONM4YecTBO. KONmM4yecTBO OTCYETOB MOXET
pocturate 10 000 pa3. Haxmumte Ha kHOMKy «Reset», 4TOoObl OYMCTUTb
NCTOPUYECKME OaHHbIE BCEX 3/IEMEHTOB U3MEPEHUS N BbINO/IHNTb CTAaTUCTUKY
CHOBA, KaK NOKa3aHO Ha PUCYHKe 7-8:

PucyHok 7-8. CtatucTumka

7.2 IamepeHmne 4acToTbl YaCTOTOMEpPOM

OTkponTe rnaBHoe MeHto, HaxmuTe «Measure» n «Counter», 4To6bl BONTW B
MEHIO HACTPOEeK annapaTHOro 4acTtoTtomMmepa, W BblbepuTe KaHan Ans
N3MEpPEHUs, KaK TMoOKal3aHO Ha pucyHke 7-9. 3HadyeHne wnamepeHus
oTobpa)kaeTcsi B BEpPXHEM IEBOM Yy 9KpaHa, Kak NokasaHo Ha pucyHke 7-10.

Measure Save Cursor Sample Display Trigger

Common Statics Setting

Frequency
Meter

NCYHOK 7-9. OTKpbITIE MEHIO U3MEpPEHUI YacToToMepa
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PucyHok 7-10. IamepeHne YyacToToOMeEPOM

7.3 Kypcop

AKTBUPYNTE KYPCOP N MOMECTUTE €ro Ha TOYKY M3MEPEHUS, YTOObI MPOYnNTaTb
3HayeHme wun3mepeHums Gopmbl BonHbl. CyuwlecTByeT OBa Tuna KypCOpPOB:
rOPW30HTaNbHbIN N BEPTUKANbHbIA Kypcop. [0OpM30HTasNbHbIN Kypcop namepseT
BENINYNHY BEPTUKANBbHOrO HanpasieHUs, a BEPTUKAsbHbIA Kypcop U3mMepsieT
BEJINYMNHY rOPU30OHTANIbHOIO HanpaB/EHNSA, KaK MOKa3aHO Ha pucyHke 7-11.

PucyHok 7-11. OnncaHune namepeHuns Kypcopa
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MpumeyvaHme:

NMoka3aHume A: noka3biBaeT pasHULYy MeXAy ABYMS NONOXKEHMNAMN Kypcopa.
NMokaszaHma HanpsxeHmsa nocne Y1, Y2: ykasbiBalOT MNONOXEHNE
aKTUBMPOBAHHbIX TOPU3OHTalIbHbIX KYPCOPOB OTHOCWUTEJSIbHO HYNEeBOro

noTteHuywnana.

NokasaHna BpemeHMm nocne X1, X2: ykasbiBalOT MNOJIOXKEHME
aKTUBMPOBaHHbIX BEPTUKaANbHbIX KYPCOPOB OTHOCUTENIbHO TOUKWN TpUrrepa.

1/AX:4yacToTa

BkntoyeHne BepTUKaNbHOrO Kypcopa: KOCHUTECh 3Hauvka kKypcopa Ik

YTOObl OTKPbITb BEPTUKANbHbIE KYPCOPbl. 3HA4YOK OyneT BKJIIOYEH WU

aKTNBMPOBAH.

BbiknlouyeHre BepPTUKANbHOIO Kypcopa: KOCHUTECh 3Hayka Kypcopa :
4YTOObI OTK/IIOYUTb BEPTUKANbHbIE KYPCOPbI.

Haxmmnte Ha NMHUIO WMHOMKATOpa BEPTUKanbHOrMO Kypcopa, 4ToObl
NepeksloYnNTb KYypPCcopbl.
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X1:1.503 ms X2:-500.0 ps

AX:1.003 ms
1/8X:996.7 Hz

PucyHok 7-12. lMone Bbibopa BKNOYEHNSA U BbIKJTIOYEHUNS Kypcopa

OnuncaHua BepTKanbHOro nepemMeLleHuns Kypcopa:

OpHUM nanbUemMm HaxXmMuUTe N yaepXuBamTe NUHUIO UHAMKATOPa Kypcopa Ha
aKpaHe, YTobbl BbIMNOMIHUTL FPYOY0 HAaCTPOWMKY Kypcopa. Haxmute Ha KHOMKY
TOYHOI HACTPOWMKW B HUXXHEM NEBOM Yrny 3KpaHa, YTobbl BbINONHUTb TOYHYHO
HaCTPOWKY TONbKO YTO HACTPOEHHOIO Kypcopa.

CoeaoviHeHVEe C KYpPCOPOM: KOraa Kypcop akTMBUPOBaH, NMpoBeauTe AOBYMS
nanbLuamMm 1 BOWOUTE B COCTOAAHME COEQNHEHUS C KYPCOPOM.

MpumeyaHne: BO BpeMsi NpoLecca CKOMbXEHUA TeKyllasa ornepauus
N3MEHSIETCS, ECNIN TONbKO NepBble ABa Nanbla He NOKWMHYT akpaH. Ecnn ognH
naney, NOKMHET 3KpaH, a OPYrol nanel, oCTaHeTcs, Tekyllasa HacTpounka
COoeINHEHNSA NPOJOIKNTCA.

BknioueHume/BbIK/IlOYEHME N aKTUBaL WA FOPN30HTa/IbHOIO Kypcopa

BknioyeHmne/Bbik/lO4EHNE  FOPU3OHTANbHOINO  Kypcopa, MNepekstoyeHue,
aKTuBaumsa 1 onepauny  nNepemMeLLeHuns, aHanormyHble onepaumsam
BEPTUKA/bHbIX KYpPCOPOB, 34eCb MNOAPOOHO He onucaHbl. [Ona nonyvyeHws
nogpobHoM NHpopMaLnn CM. pa3fgesn rno BEPTUKaANIbHbIM KYpCOpaM.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



158

Mpumep ncnbiTaHnAa Kypcopa
Korpa BepTukanbHble KypCOpbl aKTUBMPOBAaHbI, ABa Kypcopa nepemMeLlatoTca
BMeCTe, 4TOObl NpPOBEPUTb W3MEHEHUA [ONTENbHOCTUA MMMNyIbca B

nocnenoBaTesibHOCTU MMIMYNbCOB.

PucyHok 7-13. AnntenbHOCTb NMMNynbca PucyHok 7-14. VIamepeHune Kypcopom B
npuv N3MEPEHNN KypCopoMm pexunme XY

B ropunsoHTanbHom pexunme XY kypcop X otobpaxkaeT 3HayeHmne CH1 (V unun A),
a kypcop Y otobpaxaet 3HadeHune CH2 (V unm A).

7.4 ®asoBbie NNHEMNKN

da3oBble NMHEWKN MOMOraloT WN3MEPUTb CUHXPOHU3ALUMNIO LUKINYECKON
dopmbl curHana Ha ocuunnorpamme. Pas3oBble NUNHENKW BbINOMHAOT
N3MEPEHUS OTHOCUTENIbHO Hayana W KOoHUa YKa3aHHOro BPEMEHHOro
nHTepBana. B none HacTpoek ¢aszoBon nuHenkn ectb Number of cylinder n
Angle. [1na Toro 4tobbl MCNONL30BaTb (pa30BblIE NNHEWKW, NEPETALLNTE OBE
pyyYKin pa3oBon NNHENKK Ha (OPMY BOJTHbI U3 X HEAKTUBHOIO MNOJSTIOXEHUS.
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Number of cylinder.(1~12)

Angle(50°~1800%)

oK

PucyHok 7-15. Kypcopbl ha3sbl

Fnasa 8. 3axsaT N306paxeHunn aKpaHa, eMKOCTb NamMATH
M xpaHeHme popmbl cUrHana

B aston rnaBe copepxutca nogpobHaa unHdpopmauma o yHKUMKM 3axBaTa
n306paxeHna aKpaHa N eMKOCTU namsaTn ocuwmnnorpadga. PekomeHoyeTtcsa
BHMMATENbHO MPOYNTaTb 9Ty rnaBy, 4YTOObl MN3Yy4UTb CUCTEMY XPaHEHUS
ocumnnorpada cepum AVU2.

DyHKLMA CHUMKA N300paxeHns aKpaHa
Bupgeosanucob

XpaHeHune hopmMbl curHana
CoxpaHeHune HacTpoek

8.1 OyHKLMA CHAMKA N306paXKeHmna IKpaHa

OyHKUMA CHUMKA W300paxeHUs 9KpaHa MOXET JIOKaJlbHO COXPaHATb
MHPOPMaLMIO O TeKkylleM KM306paxeHnn Ha aKpaHe aucnnes B dopmaTte
n306paxeHuns.

CHuMmMoOK 9KpaHa. Haxmute Ha 3Ha‘-IOK-, 4yTObObI CAENaTb CHUMOK 9KpaHa B
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nHtepdence npunoxeHnsa «Oscilloscope». Vinn gBaxabl HaXMMUTE KHOMKY
nMTaHuMs, YTobbl caenaTb CHMMOK 3KpaHa Ntboro nHTepgenca.

PucyHok 8-1. 3axBaT nsobpaxeHus sKkpaHa

BpemeHHaﬂ MeTKa 1 nHBepcumAa LiBeTa

Ocumnnorpad wumeeT GYHKUNIO WHBEPTUPOBaAHUS LBETOB N AO06aBNEHUS
BPEMEHHbIX METOK K CKpMHLWOTaM. OTKpOWTE rMaBHOE MEHHD, HAXMUTE «Savey
N BOMAMTE B MeHIO0 «Picture», Mo XenaHuw OTK/YUTE/BKIKOYNTE KHOMKMN
«Timestamp» n «InverseColor».

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



161

Auto Single
SEQ

Display  Trioge At 2024-01-12 10:15:36 .,“'..

PucyHok 8-2. BpemMeHHass MeTKa N UHBEPCHBbIN LBET

PyHKLMA 3an1cm BUOEO NOX0Xa Ha DYHKLMIO 3axBaTa N300paxeHuns 9KpaHa, a
oTobpaxaemas MHpOopMaLMA TEKYLLLErO 9KpaHa MOXET XpaHUTbCS NNOKaNbHO B
Bugeogopmare.

MeTon 3anncum BUOEO — MpoBeauTe nanblUeM CBEPXY BHMN3 B MPUIOXEHNN,
OT/INYHOM OT ocuunnorpadga, OTKPOMTE BbiNagarollee MEHK, HaXMWNTE Ha
9KpaH Ond Hadana 3anncu 1 BbIMONHUTE 06paTHbLIN OTCYET TPU CEKyHAbl OS
3aBepLUeHna 3anncu BUAEO, Kak NOKasaHO Ha pucyHke 8-3. 3anucb MOXHO
OTMEHWUTb, HAXaB Ha TPEYroNbHYO, KPYrnyto Uan KBagpaTHY KHOMKY B HVXKHEN
YacTun 9KpaHa Ao OKOH4YaHWs 06paTHOro oTcyeTa.

Bo Bpems 3anncum BUOEO MOXHO 3aBEPLUUTL 3anncChb, HaXXaB Ha BPeEMS 3anuncu
BUOEO B NEBOM BEPXHEM Yriny akpaHa. Inn MOXHO BbIATKN M3 MHTepdenca
NPUNOXeHNa ocumnnorpada, 4Tobbl OTKPbLITb BbiNagaloLlee MEHIO, U HaxaTb
«Stop Recording», 4yToObI 3aBEPLLUNTbL 3aNChb BUAEO.
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00:00:03

PucyHok 8-3. MeToa Bngeosanucu PucyHok 8-4. Bugeosanumncb

[MoapobHyto nMHbopmMaLmo 0 NPoCcMOTPe BUAeO cM. B pasgene 13.7 «anepeay.

8.3 Xpanenme popmbl curHana

Ocuwnnnorpad MOXET COoXpaHsTb POpPMYy CUrHasa aHanoroBOro KaHana wmnu
MaTEMaTUYECKOro KaHana nokanbHO mnu Ha USB-yctpowmctBe. Tuin camna
moxeT 6biTb WAV, CSV nnm BIN.

Ocuwmnnorpad npenocTaBnsiET YETbIPe STANOHHbIX KaHana, KOTopble MOXHO
Bbl3BaTb AN 3arpy3kun amnos popmaTta WAV B aTaNOHHbIV KaHan 1 OTKPbITUS
9Ta/IOHHOIroO KaHana gns oTobpaxeHus aTanoHHOro opMbl CUrHana.
CoxpaHeHwme cana aTanoHa

[NMpoBeanTe NanbLEM CBEPXY BHN3, OTKPOWTE rMaBHOE MEHIO U HAXMUTE «Savey,

4YTOObI OTKPbITb MEHI. CoxpaHUTe NHTEpPdENC aTanoHHOW (bopMbl CUrHana ans
yKasaHHOro kaHana cnegytouwmm obpasom:
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PucyHok 8-5. CoxpaHeHune nHtepderica aTanoHHom opmbl curHana kaHana CH1

PacnonoxeHwue: xpaHuUTcs nokanbHoO 1 Ha USB-ycTponcTse.
Twunbl pannos: WAV, CSV un BIN.

Nmsa dpamna: HayanbHoe nms pamna otobpaxkaeTca Kak: rog + Mecsil, + AeHb +
CEPUNHBIA HOMEpP XpaHunuuwa. Haxmute Ha none mmeHn dawnna, 4ToObI

OTKPbITb BUPTYyanbHYIO KNnaBuaTypy, HaXXMUTE Ha , 4yTOObI YOANUTb NMSA
danna, n NCNonb3ynTe BUPTYaNbHYIO KnaBuaTtypy, YTOObl mMepenmeHoBaTb
dawmn.

CoxpaHuntb: Haxmunte «Save», 4Tobbl COXpaHUTb (han aTanoHa U OTKPbITb
BCNnbiBawoLWlee coobuieHmne 06 ycrnewHoOM coxpaHeHuu. [locnegHuin
COXpaHEeHHbIN hann byget oTobpaxaTbCs B BEPXHEWN YaCTW BbI3BAHHOIO MEHIO.

CoxpanunTtb B: Haxmute kHonky R* (R1, R2, R3, R4), 4Tobbl COXpaHUTb TEKYLLYIO
dbopMy curHana kKaHana HeENOCPEACTBEHHO B COOTBETCTBYHOLLMNINA 3TASIOHHbIN
KaHan, 1 nossBnTcsa coobuieHme 06 ycrnewHoM COXpaHEHUI.

Haszag: HaxxmuTte «Back», 4To6bl BEpHYTbHCS Ha NpenblioyLnii YpOBEHb.

Cnoco6 1: HaxxmunTte Ha KHONKY «Save»
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B meHto «Save Reference Waveform» Bbibepute dopmy curHana B kKaHane gns
COXpaHeHus, BbiIbepnTe MeCTO coxpaHeHus danna, Tun ganna n nma gamna, a
3aTeM HaXMUTE KHOMKY «Savey, 4Tobbl COXpaHUTb (ain aTanoHHOW (OpMbl
CuUrHana.

COXpaHI/ITe STAaJIOHHYIO d)opmy CurHana, BbinoJjiHMB cnepywoujme waru:

1) Texkywmin KaHan ycTaHaBNMBaeTCA KakK KaHan Ans COXpaHeHWsi, KOTOpbIN
MOXET BbITb aHaNOroBbIM, MaTEMATUYECKNM NN 3TaIOHHbIM KaHanoM.

2) B rnaBHOM MeHI0 HaXXmMuTe «Savey, YTOObl BOMTN B MEHIO COXPaHEHUS.

3) B MeHo coxpaHeHuss HaxmuTe «Saver», 4yTobbl OTKPbITb MeEHI «Save
Reference Waveform» 1 BbINONHNTL cnegytouwme HaCTPOWKW:

e MecTo xpaHeHuMs: NOKanbHO.
e Bbibop Tnna danna: WAV.
e BBopg nmeHun canna: CH1.

4) Haxmwute «Saven, 4ToObl coxpaHUTb hann aTanoHa. [losBUTCA OKHO C
coobLeHmnem 06 ycrnewHOM CoOXpaHEeHUI.

Ecnn dawmn stanoHHOW ¢dopmbl curHana Heobxogmmo coxpaHuTb Ha USB-
ycTpowmcTBe, ocuunnorpad pomkeH ObiTb noakntodeH K BHewHemy USB-
ycTpomcTBy. [locne nogknoyeHMss MeCTOM COXpPaHEHWUS 3TaNoOHHOWN (OpPMbI
curHana npegnoyvtutenbHo enaetca USB-ycTponcteo.

Ha KonmyecTtBO COXpaHEeHHbIX (annoB 3TanoHHbIX OPM CUrHaNoB
OrpaHNYEHNIN HE CYLLIECTBYET.

Cnoco6 2: Haxxmute KkHonky R*

B meH1o «Save Reference Waveform» HaxxmuTte kHonky R* (R1, R2, R3, R4), 4TobbI
COXpPaHUTb  ocuuaiorpamMmMy Tekywlero KaHana HernocpeacTBeEHHO B
COOTBETCTBYIOLWMA 3TANOHHbIA KaHasn, NosiBUTCA coobuleHmne o6 ycrnewHOM
coxpaHeHun. Vimsa danna otobpaxaetcs Kak Ref* B aTanoHHom kaHane (* - 910
COOTBETCTBYIOLLIEE UMSA STaNnoHHOro kKaHana). Pannbl 3TaNnoOHHbLIX dopm
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CUrHanoB, COXpaHeHHble 3TM MeToAoM, OyayT nepesanurcaHbl NOc/e 3arpyskun
OPYrNX 3TaNOHHbIX CUTHaNO0B N HE CMOTYT ObITb BOCCTaHOBJ/IEHbI.

Cnoco6 3: HaxxmuTte Ha kHonKy «Quick Save»

T,
U=l I

Quick Save

Haxmute Ha B HWXHEW 4acTW 3KpaHa, 4YTOObl COXpaHWUTb BCe
ocumnnorpamMmmbl KaHana B Ka4ecTBe 9TaNlOHHbIX OCLUMNNOrpaMmM 1 3axBaTUTb
n3obpaxeHne Tekyullero akpaHa. MimeHamu dannoB ABNAKTCA Ha4vanbHbie

MMeHa (panoB Mo yMoa4aHuio.

YnpaeneHme pamnnamm 3TafsioHOB

B meHepxepe dannoB OTKpoMTe curHasnbl B amne knaccudukaymm, 4tobbl
ynpaBnaTb 9TaNOHHbIMW annamMy C NOMOLLbID Takux onepauynin, Kak
KOMmMpoBaHWe, Bblpe3aHune, yganeHme, nepemmMmeHoBaHne, cxatme v T. 4., Kak
nokasaHo Ha pucyHke 8-4. Boibepute danbl 3TaNOHOB U HAXMUNTE KHOMKY
KOP3WHbI, 4TOObl yganutb unx. Haxmumnte «More» B HMXHEM 4acTu aKpaHa,
HaxXmute «Renamey», 4YTOObl OTKPbITb BUPTYanbHYO KNaBmaTypy U U3MEHWUTb
nmsa damna aTtanoHa. Haxmunte «Compress», 4TOObl OTKPbITb 3KPaHHYO
KnaBuaTtypy, n Beegute nmsa danna gna cxatua. Npn nogknoyeHnn USB-
ycTponcTBa hannbl ¢ ocumnnorpada MoxHo nepemectutb Ha USB-ycTponcTso.

A B

refwave

(L) Feeent

M e

Videos
Wiga

B oocuments

* pownlosds

PucyHok 8-6. YganeHue atanoHHbIX hannos
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®dawnmnbl CSV

CrtpykTypa pamna CSV

®opmat CSV coaepXXUT OCHOBHYHO MHGMOPMAaLMIO O COXPaHEHHbIX AaHHbIX:
BpeMs coxpaHeHus, nMsa darna, AfinHa AaHHbIX, UHTepBan BbIOOPKW, Bpems
Tpurrepa, WCTOYHWK, BEpPTUKaNbHbIA MacluTab, BepTUKanbHOE CMELLEHWE,
TOYHOCTb MO BEPTUKaNW, CTPOYHasa pasBepTka, TOYHOCTb MO FOPU3OHTaNN,
KpaTHOCTb NMPObHMKaA.

HaHHble n gnuHa danna CSV moryT 6biTb coOXpaHeHbl B 06beme ao 360 K. Ecnn
OJIMHa 3anmcun ocuwunnorpada nnm otobpaxaemblx AaHHbIX MeHble 360 K,
ANnHa gaHHbix B panne CSV nameHseTcs COOTBETCTBYHOLLMM 06pa3om.

MakcumanbHOe n MMHMUManbHoe 3Ha4YeHusa B pamnax CSV

[Mpn BbINONHEHUN N3MEPEHNIN MUHNMANILHOMO M MaKCUMasibHOrO 3HaYEeHUIN
3HayeHunsa «Min» n «Max» oTobpaxaemble Ha aKpaHe pes3ynbTaToB N3MEPEHUN,
MOryT He oTobpaxaTtbces B annax CSV.

[MosAscHeHMe: ecnu 4acToTa AuCKpeTuMsaumwm ocumnnorpada coctaBnser 1
BbI6/C, BblbOpKa BbINONHAETCA Kaxpable 1 HC. Ecnn ropmsoHTanbHoe
MaclwTabupoBaHme yctaHoBneHo Ha 10 mkc/gen, Ha akpaH byaoeT BbiBEAEHO
110 MKC gaHHbIX (Npy ycnoBuK, YTO Ha akpaHe 11 geneHunin). YTobbl HANTKM
obLee KonMYecTBO BbIGOPOK, ocumnnorpady notpebyetca: 110 mke x 1IBbI6/C
= 110K Bbibopok. [Onsa oTobpaxeHus 110K BbIbopok ocuwunnorpady
notpebyetcsa ctonbeuy pasmepom 1280 nukcenen. Ocumnnorpad geunmmpyet
110K BblObOpok B 1280 nukcenbHbIXx CTONOUOB, U 9Ta Aeunmauma byget
OTCNexXnBaTb MWHMMaNbHbIE W MaKCMMalbHble 3HAYEeHUS BCEX TOYEK,
npeacTaBfeHHbIX B NOOOM 3agaHHOM cTonbue. DT MUHMMAaNbHblIE 1
MaKCUMasbHble 3Ha4YeHUs byayT oTobpa)kaTbCA B JaHHOM CTONOLE aKpaHa.

icnonb3ymTte aHanorm4yHbIA NPoLUecc Ana COKpalleHUs CObpaHHbIX AAaHHbIX,
yTOOblI MNOMY4YUTb 3anNuUCK, KOTOPblE MOXHO WCMONb30BaTb AN PasINYHbIX
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aHannM3oB, HanMpumep M3MepeHunsa N agaHHble B popmaTte CSV. 3ta 3anuchb
aHanms3a (unn 3anucb W3MepeHnsa) HamHoro Oonbuwe 1280 ”n  mMoxeT
dakTnyeckn copepxatb o 60 000 Touek. OgHako, KaK TONbKO KOMMUYECTBO
cobpaHHbIXx To4ek npesbicuT 60 000, HeO6XO0AMMO MCNONb30BaTb KaKoW-nbo
MeToq w3BneyeHus. Koap@uuUMeHTbl MNOHMXEHUS, WCMOoNb3yemMble ONsA
co3paHma CSV-3anucen, HacTpoeHbl Takmm obpa3om, 4Tobbl obecneynTb
HaWNy4dLlyO OLEHKY Bcex 00pasLoB, NpPeAcTaBfEHHbIX Ka)XOoow TO4YKOM B
3anucun. NostoMmy MUHMManNbHble N MakKCUManbHble 3Ha4YeHuns He ObyayT
oTtobpaxaTtbca B CSV-danne.

8.4 CoxpaHeHme HacTpoek ocyunnorpada

Ocuunnorpad nopgepXmBaeT coxpaHeHme Ao 10 Tekywmx HacTpoek W
BOCCTAHOBNEHME NX OOHOW KNaBULLEN.

OTKpoNnTE rMaBHOE MEHIO, HAXMUTE Ha «Save» 1 BOMOMNTE B MEHIO HAaCTPOEK, Kak
nokasaHo Ha pucyHke 8-7.

Measure Save Cursor Sample Display Trigger Auto Userset

Wave Picture

Recovery USERSET_1 Save Recovery

Recovery USERSET_3 Recovery

Recovery USERSET_S Recovery

Recovery USERSET_7 Recovery

Recovery USERSET_9 Recovery

PucyHok 8-7. CoxpaHeHue HacTpoek ocuunniorpada

KocHuTecb 06nactn 4epHOro nons, YtoObl NepenMeHoBaTb COXPaHEHHble
HaCTPOWMKW, HAXMUNTE KHOMKY «Save», YTOObl COXpaHUTb, KHOMKY «Recovery»,
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4TO6bI BOCCTAHOBUTbL HACTPOMKMN.

Fnasa 9. MaremaTuueckmue onepayvm M 3TaJIOHHbINA
KaHan

B ato rnaBe copepxuTtca nogpobHaa mHdbopmaumsa O MaTeMaTUYeCKUX
onepauusax 1 9TaNnoOHHOM KaHane ocuunniorpada.

PekomeHayeTcs BHMATENbHO NMPOYUTaTh 9Ty rnaBy, YTOObl U3y4UTb PyHKLMN
HaCTPOMKN N MaTeMaTUYeCKMe ornepaumm aTanoHHbIX KaHaNoB ocuunnorpada
cepum AVU2.

e PacueTt gBoviHOM hOpMbI CUrHanNa

e l13mepeHue BINO
e BbI30B aTanoHHOM hopMbl cUrHana

9.1 Pacuer aosoiHoM hbopMbI CMIrHana

PucyHok 9-1. ®opma curHana matemaTmn4yeckoro KaHana

OTo6pakeHne pacyeTHOM oCLMNIOrpaMMbl

[MpoBeauTe nanbLEM BBEPX NN BH3 N0 06nacTu BbiIbopa KaHana, 4yTobbl BOUTUA
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B 06nacTb BbiOOpa BTOPOro KaHana. Haxkmurte Ha nporpaMmmMHyto KiaBuLLy . ,
yTOObl OTKPbITb MaTeMaTU4YecKu KaHan. [locne OTKpPbITUSA pPacCYEeTHOW
ocuMnNorpaMmbl aBTOMAaTUYECKM OTKPbIBAETCSA CEMEKTOP TEKYLLEro KaHana.

npOBe,D,VITe nanbuem BNEBO MO 3HaLIKy. MaTemMaTM4YeCcKoro KaHana, 4tobsbl
OTKPbITb MEHIO MaTeMaTund4eCkKmx KaHanoB. anI nepBomMm OTKPbITUW
MaTemMmatTmnyeckas onepaunda no YMOJTHaHWIO yCTaHaBNMBaeTCA KakK
OBYXKaHallbHOE€ BblHMCNEHWE.

Nopacka3ka MmaTemaTnyeckon onepawumm

Ecnn aHanoroBbin kaHan wunm maTematmdeckas dyHkunsa obpesaHbl (He
NOMHOCTbIO OTOBpaXatoTCs Ha aKpaHe), pe3ynbTaT MaTeMaTNYECKON (DYHKLUN
Takxe bygeTt obpesaH.

[MNocne oTobpaXkeHns pacYeTHOWM ocLMINorpaMMbl KOCHUTECh 3Ha4ka KaHana,
4YTOObl 3aKpPblTb WCXOOHbIA KaHan pnnsa nyydwero npocMoTpa pPacyYeTHOW
ocumMnnorpamMmmeil.

BepTukanbHyl0o  4yBCTBUTE/IbHOCTb W CMELLEHME  KaXOoro KaHana,
y4yacTBYIOLLEro B MaTeMaTU4ecKon MyHKLMN, MOXHO HAaCTPOUTb ON1s yaobcTea
NPOCMOTPa N U3MEPEHNS PaCYETHON OCcLUMINOrPaMMbl.

OcunnnorpamMmmy mMaTemMaTUYeCKOM (PYHKLMN MOXHO U3MEPUTb C MOMOLLbIO
dyHKumm «Cursor» n «Measuren.

HacTpouka pacueTHom ocumnniorpaMmmbl

1) Haxmwute 3Ha4yoK BEpPTUKANbHOM YyBCTBUTENIbHOCTU MaTeMaTU4ecKoro
KaHana, HernocpeacTBEHHO KOCHUTECb PaCYE€THOM OocuuANorpaMmbl UIN
3Hayka WHOMKAUMM MaTemMaTU4YecKoro KaHana M> yCTaHOBUTE
MaTeMaTUYECKMNIA KaHan B Ka4eCTBe TeKyLLero kaHana.

2) lMNopapobHyto nHpopmaLnio 0 NepeMeLLleHNI, PEryNINpoBKe BepTMKanbHON
YyBCTBUTENIbHOCTWN, PEryNMpPoOBKE CTPOYHOM pPa3BEpPTKUA U BEPTUKANbHOM
pacLUNPEHNN STANIOHHOIO 3HAa4YeHNA MaTeMaTU4YeCcKOoro KaHana cM. B «rnaBe
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4 [opu3oHTanbHasa cuctemar» 1 rnaee 5 «BeptukanbHas cncrteman.

3) BepTukanbHaa 4yBCTBUTENbHOCTb, €AWHULA W3MEPEHUS W CTPOYHas
pa3BepTKa, COOTBETCTBYHOLLME pacHETHON ocuunorpamMme, otobpa)katoTcs
B obnactm marematmyeckoro kaHana. ogpobHyio mHdopmauuio cm. B
pasgene 2.7 «OnucaHmne nHtepdenca gucnnes ocuunnorpada.

E,D,IIIHIIILI,bI n3mepeHma pacyeTHbIxX ocumnnorpamMmm

Vicnonb3ynte none «Probe Type» B MeHI0 KaHana, 4Tobbl HaCTPOUTbL eANHULLYY
n3mepeHus KaHana (cm. rnasy «6.4.4 HacTponka Tuna npobHmnkKa») n Bbibepute

BonbTbl nnmn AMﬂepr B KayecTBe efunHunLbl N3MepPeEHNA KaXaoro BxogHoOro
KaHana. EgnHunubl n3mMmepeHma MmaTemMmaTn4eCKnx q)yHKLLMVI CurHana BK/AKO4YaloT:

MaTtemaTunyeckas EnnHnuya
dyHKUMSA n3mepeHuns
+/- V, A
X VV, AA,W
_ V/V,V/A, A/A,
' A/V

Tabnuua 9-1. Cnncok eguHUL, U3MeEPEHUs MaTeMaTNYeCKnX QyHKL NN

MpumeuvaHmne: ecnn eanHMLbI N3MEPEHUS OBYX Onepaumini NCXOOHbIX KaHanoB
PasnMyHbl M KOMOMHaUMA eOuHUL, WN3MEPEHUA HE MOXET OblTb
noeHTudnUnpoBaHa, eguHNLA N3MEPEHUSA MaTeMaTNYECKON PyHKLUNN OyaeT
oTobpaxaTbcsa Kak? (He onpeaeneHo).

MaTtemaTnueckmne oneparopbl

MaTemaTtunyeckme onepaTopbl BbINOMHAKT apudMeTUdYeckme onepauum Ha
aHanoroBbIX BXOAHbIX KaHanax.
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Cno)xeHue nnum BblunTaHne
B chy4yae Bbl60pa CNoXeHna nnm BbiIMNTaHMNA 3Ha4YEHNA NCTOYHWKOB beHKLI,VII/I 1

n 2 6yayT cknaabiBaTbCA UNW BbIYUTATLCA TOYKA 32 TOYKOM C OTOBpaxeHmnem
pe3ynbTaToB.

PucyHok 9-2. MaTemaTtunyeckas onepaumsa cnoxenmsa CH1 n CH2

YMHOXeHune nnn geneHne

[Mpn BbIBOPE YMHOXEHUA NN AENEHNSA 3HAYEHUS UCTOYHUKOB DYHKUMN 1 1 2
OyoyT YMHOXaTbCA WM [AENUTbCA TO4Ka 3a TOYKOWM C OTOobpaxeHmem
pe3ynbTaToB.

YMHOXeHne Mncnonb3yetcs rnpu NpoCMOTPE COOTHOLLUEHUSA MOLLIHOCTW, ecnu
OOWH N3 KaHaNoB NPOnopLMOHaneH TOKY.

9.2 Namepenme BINO

OyHkuma BIMP mncnonblyertca onsa BbiMUCIeHUs ObiICTporo npeobpasoBaHUA
dypbe C KWCNONMb30BAHMEM aHaNoroBoro BXOAHOro kaHana. 3anucb bBM®
onpepnensaeT BpemMsa oundpoBKN UCTOYHMKA N NpeobpaldyeT ero B YaCTOTHYO
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obnactb. Nocne Bbibopa dyHkunn BN cnektp BIMN® oTtobpaxaeTca B Buae
amnnntygbl B B-y wnmn pb-Tu Ha askpaHe ocuunnorpada. [lokasaHus
FOPU3OHTaNbHOWM OCW MEHSITCA OT BpeMeHu K 4vactoTte ([u), a egMHMLbI
BEPTUKANbHOWM OCY MEHSAITCSA OT BoNbT K B unu gb.

101kHz 121kHz 141kHz

PucyHok 9-3. OkHo BINM®

AxktnBauma pyHkumn bNo

1) lNpoBeawTe NanbLemM BBEPX WX BHU3 NO o0bnacTtm Bbibopa KaHana, YTobbl
BOWTWN B 00nacTb BblOOpa BTOPOro kaHana. Haxmute Ha nporpamMmHyto

KnaBuLly ., 4yTOObI OTKPbITb MaTeEMaTNYECKNIA KaHan, nposegnTe nasbLem

B/1€BO, yTObOBI OTKPbITb MEHIO MaTEMAaTUYECKOIro KaHasna.
FFT

2) Haxmunte Ha Tun cnekTtpa «Line/Decibel» , UTOObI OTKPbITb OKHO
dyHkummn BN (cm. prcyHok 8-3. OkHo dyHKLUmu BIOD).

3) HaxxmwuTte Ha none «Operation Source», 4Tobbl BbIOpaTh KaHas, A1 KOTOPOro
TpebyeTtcsa bBINO.

4) HaxmwuTe Ha none okHa, 4Tobbl BbibpaTb QYHKLMIO OKHA, MPUMEHSEMYIO K

BXxogHoMy curHany brao.

Bbi60p pyHKUMM OKHA
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B dbyHkuunm BIND mMoxkHO BbIbpaTb YeTbipe pa3nnyHbiX okHa BId.

Ka>|<n,oe OKHO noo4epengHo ncnonb3yeTcd MexXay pa3peweHmem no 4yactote m
TOYHOCTbIO amMnnnTyabl, 1 COOTBETCTBYHOLLIEE OKHO MOXET 6bITb Bbl6paHO B
COOTBETCTBUN C XapaKTepMCTUKamm cnegyroLimx OKOH.

e [pamoyronbHoe OKHO

OTO NyYLINI TN OKHa AN19 YaCTOTHbIX Pa3peLleHnii, KOTopble O4EHb BNM3KIN K
OOHOMY N TOMY Xe 3HA4YeHWMIo, HO 3TOT TUM HanmeHee addekTuBeH ONns
TOYHOro M3MEPEHUS aMMINTYObl 3TUX YaCTOT. OTO NYYLINIA TUM N3MEPEHUS
crnekTpa HEMOBTOPSIOLWIMNXCA CUMHaNOB W U3MEPEHMNSA  4YaCTOTHOMN
cocTaBnsowen, 6nM3Kon K NOCTOSSHHOMY TOKY.

icnonb3ayinTe «[pamMoyronbHoe» OKHO 19 N3MePEHUS NepexoHbIX NPoLLEeccoB
W BCMJIECKOB YPOBHEW CUrHana Ao WM Nnocsie noyYTM OOHOro N TOro Xxe
cobbiTna. bonee TOro, sT0 OKHO MOXHO WCMOMb30BaTb A9 WN3MEPEHMUA
CUHycOoWaanbHbIX BOJIH OAWHAKOBOW aMMNNTYAbl C 04EHb B/IN3KMMM YaCTOTaMM
N LLIWPOKOMOJIOCHbBIX ClyYaliHbIX LWYMOB C OTHOCUTENbHO MeOI€HHbIMU
CrneKkTpanbHbIMU N3MEHEHUAMMN.

e OkHO XamMmmuHra

OTO NyYLNA TN OKHA AN YaCTOTHbIX pa3peLleHnin, KOTopble O4eHb BIM3KK K
OOHOMY N TOMY )€ 3HAYEHUIO, @ TOYHOCTb aMMNNNTYAbl HEMHOTO Jlyylle, YeM Y
«[1paAmMoyronbHOro» okHa. Tvn XaMMMHra MeeT HEMHOro 6onee BbICOKOE
paspeLleHre NO YacToTe, YEM TUM XBHHUHTrA.

OkHO XaMMWHra wncnonb3yercss AN UN3MEPEHUA  CUHYCOMOANbHbIX,
Neprnoanyecknx 1 y3KornonoCHbIX Cy4YanHbIX LUYMOB. OTO OKHO MUCMO/b3yeTCs
AN U3MEPEHMSA NepexogHbIX MPOLLECCOB UKW BCMIECKOB YPOBHEW CUrHana o
WU Nocne CoObITUIN CO 3HAYUTENbHBIMU PA3INYNAMMN.

e OkHO X3aHHUHra
OTO Ny4WMin TN OKHa AN N3MepeHuss TOYHOCTM aMMIUTYabl, HO OHO MeHee
3 PeKTUBHO ANs paspeLleHns 4acToT.
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OkHO X3HHUMHra NCMNoJ1b3yeTCA and n3mepeHmnd CHYyCcOonaalbHbIX,
nepmnogmnyeckmx n y3KornosioCHbIX CﬂyanHbIX LLYMOB. OTO OKHO NCMNosib3yeTcd
Ona N3amMmepeHma nepexogHbixX npoueccoB i BCNeCcKoB ypOBHeVI CurHana Ao
UAW NOCcne CoObITUM CO 3HAYUTENBbHBIMI pasnnynamm.

e OkHo BnakmaHa-Xappwuca
OTO Ny4ywWwnMin TUN OKHa ONs U3MEpPEHUs aMnanTyabl YacTOTbl, HO XyALINIA ONng
N3MEpPEHNSA pa3peLLeHns No YacToTe.

NamepeHne bnakmaHa-Xappuca wucnonb3yeTtcsd, 4YTobbl HaWTW OCHOBHYHO
opMy BOJSTHbI HaCTOTbl OANHOYHOIO CUrHana AJisi BbICLUMX rapMOHUK.

Mockonbky ocuunnorpad BbinonHaeT blM® Ha 3anucy KOHEYHOW [OJINHBI,
anroputMm BlMN® npepgnonaraetr, 4to ¢dopma curHana YT HenpepbiBHO
noBTopsieTca. Takmm obpa3om, Korga nepuop sBASETCH LenblM, aMnanTyabl
dopmbl curHana YT B Havane v B KOHLE OOMHAKOBbLI, U (popmMma curHana
npepbliBaTbcs He byaeT. OgHako, ecnu nepuod dopmbl curHana YT He aBnseTcs
uenbiM, aMnanTyabl opMbl CUrHana B Hadane M B KOHUE pas/ivyHbl, 4YTO
NPUBOAUT K BbICOKOYACTOTHOMY MPEepPbIBaHUIO NEPEXOAa Ha CTbiKe. B YacTOTHOWM
obnactun aToT ahdeKT Ha3biBaeTCs yTeukoun. [NosTomy, 4ToObI n3bexaTb yTeUKH,
ncxogHas opma curHana yMHOXAaeTCsl Ha OKOHHYK (YHKUWMIO, YTO Agenaet
3Ha4YEeHMA B Ha4ane n B KOHLE paBHbIMIN HYSHO.

NMpumevyaHmne: CrrHanbl ¢ NOCTOSIHHBbIMIM COCTaBAAOLWMMU U OTK/TIOHEHNAMI
MOrYT BbI3blBaTb OLLUMNOKN UAN OTKSIOHEHMNSA B KOMMOHEHTax (opMbl CcUrHana
BMN®. Ona ymeHblLUeHNA COCTaBNAOLWMX NOCTOAHHOINO TOKa MOXHO BbibpaTb
MydTy nepeMeHHOro Toka.

MocnecBeyeHme

Ocuwmnnorpad nopggepXxmeaeTr HacTponku ctomkoctu BI1P. o ymonyaHwuio
BbibpaHo «None», MOXHO BbIbpaTb «w», YTOObI HMKOrga He CcTupaTb paHee
cobpaHHble peaynbTaTbl; BbloepuTe «Normal», 4Tobbl 3agaTb Bpems
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nocnecBevYeHuns, onumoHanbHO MOXHOo BbibpaTb 200 mc, 500 mc, 1 ¢, 2 ¢, b ¢,
10c.

Twun cnekTpa
Bboibepute «Line», BepTukanbHaa ocb nokaxetr V wunm A; Bblbepute dB,

BepTuKanbHasa ocb nokaxeT dB. dopma curHana B criydae NMHENHOro cnekTpa
nokasaHa Ha pucyHke 9-4.

PucyHok 9-4. AMnnunTyaa cnekTtpa kak B-l'y

HacTtpowka ¢popm curHana 6o

MonoxxeHme cpopmbl curHana

e Bblbepnte maTemaTUyecKMini KaHan B KayecTBe TeKywero KaHana.
KocHuTecb pacyeTHOM ocuwuanorpamMmbl Ha 9KpaHe OAHMM MasbUeM WU
OTPErynMpymnTe NonoXXeHme otobpaxeHms Gopmbl CUrHana, nepetackmBas
ero BBEpPX W BHW3, BIEBO W BMpPaBO, WIMN HaXMWUTE KHOMKY TOYHON
HaCTPOWKWN B HUXXHEM NEBOM Yriy aKpaHa gnsi TOHHOW HaCTPONKW.

e BblbepunTte maTeMaTNUYECKNIA KaHAN B KAYECTBE TEKYLLEN0, HAXXMUNTE KHOMKY
50% B HMXXHEW YacTn 9KpaHa N CHOBa HaXXMUTE KHOMKY « Time Basey, 4Tobbl

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



176

nepemMecTnTb KpauHiol neByto 4actb (0 u) ocumnnorpammbl B
rOPM30HTaNbHbIN LEHTP 9KpaHa.

Lkana cTpo4yHO pa3BepTKM

Bbibepnte matemMaTnyecknii KaHan B Ka4ecTBe TEKYLLEero KaHana, HaXxMmnTe Ha
KHOMKY pPeryimpoBKN CTPOYHOW PasBePTKU N OTPErYANPYWTE LLUKany CTPOYHOW
pa3BepTkn. CTpoyHasa pas3BepTka BbINOMHAETCA Ha 1-2-5 atanos, n dopma
CUrHana Takxe n3amMmeHsieTcs.

Ona wnamepeHma BIMO nokaszaHMA ropusoOHTaNbHOM OCU W3MEHSAKTCA OT
BpemeHu k YacTtoTe ('), n oHM 6onblue He NCMONb3YIOT OAHY U Ty XX€ CTPOYHYIO
pasBepPTKY C APYrMMnN aHanorosbiMm KaHanamu. lNoatomy nepen HaCTPOMKOW
4acTOTbl CTPOYHOW pa3BEPTKM HEOOXOAMMO YCTaHOBUTb MaTeMaTUYECKNN
KaHan B Ka4eCcTBe TEKYLLEro KaHana.

Be pTUKaJibHaAa 4YyBCTBUTEJIbHOCTb

Haxmunte Ha nnu - Ha NpaBOW CTOPOHE 3KpaHa, YTOObl YCTAHOBUTb
BEPTUKaNbHYO 4YyBCcTBUTENLHOCTL (B/men wnwn pb/pen) pna kaHana, 4ToObI
dopma curHana otobpaxanacb Ha 3KpaHe B COOTBETCTBYHOLLEM pa3Mepe.
KoathdpuumeHTt BepTMKanbHOM YyBCTBUTENBLHOCTM BbINOMHAETCA Ha 1-2-5
aTanoB (C ucnonb3oBaHMem NpobHmka 1:1).

Mpumeuyanme: Ocumnnorpamma BIM® He nopaepxmBaeT aBTOMaTUYECKOE
N3MepeHme napamMeTpoB.

9.3 PacuumpeHHble maTemMmaTnyeckme pyHkymm

Ocuwnnnorpadbl cepun AVU2 nopaepXmBatoT MNosb30oBaTeNbCkme (opmyrbl
pefakTupoBaHusa Ons pacyeta popmbl curHana. Takxke nogaepXmBatoT BBOL
dyHKUMIA, OnepaTopoB, KaHanoB, KOHCTAHT, NEPEMEHHbIX U T. 4. BbipaxeHune
nogaepxueaet 4o 36 CUMBOJIOB.

HaxmumnTte cooTBETCTBYIOLLYIO KHOMKY ANS BBOAA U pefakTupoBaHmMsa (opmbl

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



curHana (HaxwumanrTte no nopagky; Te,

HeaKTUBHbI).

abs(

deg( rad(

sin( cos(

asin( acos(

177

KOTOpPble BblgesieHbl CepbiM LBETOM,

PucyHok 9-5. PaclumpeHHble MmaTemaTuyeckme pyHKLUN

OueHunBaembIn

Twn OnwucaHune MpumeyaHmne
napameTp
DyHKUMA Sart (), Abs (), Deg (), |PyHKUMN MOTYT BbITb BNOXEHHbLIMW.
Rad(), Exp(), Diff() , In(),
Sine(), Cos(), Tan(),
Intg(), Log(), arcsin(),
arccos(), arctan()
Kanan NcTouHmK Ch1, Ch2, Ch3, Ch4
MepemeHHasa | VIcToYHMK MepemeHHas 1, Korpa nepemeHHas 3anncaHa B

nepemeHHas 2

Bblpa)XeHuu, Nosie BBoaa
nepemMeHHOIN NoaBnsAeTcs B
MaTeMaTU4YeCKOM MEHI0, yKa3blBas,
4YTO €e MOXHO BBecTn. Hanpumep,
BBeauTe 4.1235 -3 onsa nepeMeHHom

1, yTO 03Ha4vaeT 4.1235%10-3.
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[nana3oH 3Ha4YeHn NepeMeHHOM -
9,9999~9,9999, nnana3oH
MOLLHOCTW NepeMEHHON -9~9

OnepaTop +- % /,==1=5,>, <, 2, <
&&, ||, !(

CumBson Ckobkun (,)
3HayeHune MNectounnk | 0, 1,2,3,4,5,6,7,8,9,

M, E

NcTouHUK 10x
Ynmcnosas | f,p,n,u,m K M, G, T

eanHuMua

Tabnuuya 9-2. CNncok pacLUnpeHHbIX MaTeMaTUYECKUNX PYHKLNIN

9.4 BbizoB onopHoOm hopmbl CMrHana

BbI30B 1 3aKpbiTE ONOPHON (hopMbl CUrHanNa

[MpoBeanTe NanbLEM BBEPX UM BH3 N0 06nacTu Bbibopa KaHana, 4Tobbl BOUTUA

Ref

B obnactb BblbOpa BTOpOro kaHana. [lpoBeauTte KHOMKON BNEeBO, YTOObI
OTKPbITb CNPaBOYHOE MEHID, CM. PUCYHOK 9-6.
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PucyHok 9-6. MeHto aTanoHHOro KkaHana

Ecnun B 9TanoHHbLIN KaHan yxe 3arpy>keHbl oOpMbl CUFHAN0B, HAXXMNTE KHOMKY
«Open/Close», 4TOObl OTKPbITb WX 3aKPbiTb 3TaNIOHHbIVA KaHan. JTalloHHas
dopma curHana oTobpaxaeTca CUHe-PUONMETOBLIM LBETOM, a 4eTbipe
COXpaHeHHble (OpMbl CUrHaANOB MOryT OTObpaxaTbCA OOHOBPEMEHHO, Mpwv
9TOM Tekyllasa aTasoHHas opma CUrHanoB fipye, YeM 3TanoHHble (OpMbI
CUTHanoB, He ABNSILWNECH TEKYLLIMN.

Ecnn B 3TanoHHbIA KaHan QOpPMbl CUMHANOB He 3arpyXeHbl, BKIOYUTE
nepekntoyatens «Call», 4ToObl BbI3BaTb (OPMbI CUTHANOB.

Bo3bmem B kauecTBe npumepa R1, BbinonHnm cnegyowme atanbl paboTbi:

1) OTtkpowTe aTanoHHoe meHto REF.

2) Haxxwmwute Ha none dawmna «Call» nog R1, 4yTobbl OTKpPbITL cTONGEL, hanna
STanoHa.

3) Haxmunte wumsa danna sTanoHHOM GOpPMbl CUrHana, KOTOPbIA HY>XHO
Bbi3BaTb. Pann 3arpyxkaetca B kaHan R1. 3atem kaHan R1 BkitovaeTcs Kak
TEKYLUNI KaHan 9TafioHHON OPMbl CUrHana,  3Ha4oK KaHana aTaJIoHHOW

Ref
dopMbl curHana Bblgenaetcs. OTobpaxxaemoe COCTOAHNE MEHAETCH C
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«Close» Ha «Open». Kak noka3aHo Ha pucyHke 9-7, bonee ipkas aTasloHHas
ocumnnorpamMmma otobpaxaeTrcs Kak TEKYLLMA STaNOHHbIA KaHann.

Ecnn B 9TanoHHbIN KaHan yxe 3arpyXxeHbl daiifibl, HaOXXMNTE Ha , yTOObI
OTKPbITb 9TANOHHbIE KaHaNbl BCEX 3arpy>XeHHbIX 3TaNOHHbIX (ParNoB; HAXMUTE
Ha «Ref», 4yTOObI OTKNOYNTL BCE OTKPbITbIE B JAaHHbIA MOMEHT 3Ta/IOHHbIE
ocumnnorpamMmmbl. Kpome TOro, MOXHO OTKPbITb OAVH OMOPHbIA KaHan ¢
nomolLbto KHonok «Open» n «Close».

PucyHok 9-7. TekyLunin 9TanoHHbIA KaHan

3akpbiTe 3aTaNioHHOW (popMbl CUrHana:

4) B meHto aTanoHHon bopMmbl curHana HaxmuTte KHonky «Open/Close» B R1,
YTOObI 3aKPbITb 3TAaNIOHHYIO (DOPMY CUTHana.
5) lMosTopwuTe wWar 1, 4T06bl 3aKPbITb APYrne aTafIOHHbIE KaHasbl.

6) [NMpoBeguTe NnanbLiEemM BNpaso, L4To6b| OTKJTKOMUTb BCE 3TaNOHHbIE (PhOPMbl
CUTHanoB..

MepemeuweHme 3TanoHHOM ¢OpMbl CUrHasa M HaCTPOMKa CTPOYHOWM
pa3BepTKn
[OpW3OHTaNbHOE WM BEPTUKANbHOE NEepemMelleHne 1 macwTabupoBaHume
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9TaNOHHbIX (POPM CUIHANOB HE 3aBUCAT OT aHaNIOroBbIX KaHaN0B, a HACTPOWKM
MeXAy PpasnMYHbiIMX  KaHanamMm 3TaNoHHbIX (OpM CUrHanoB  TakXe
He3aBUCKMbI Apyr OT Apyra.

Ona Toro 4tobbl HaCTPOWUTb 3TaNoOHHYK OPMYy CUrHana KaHana, cHavana
YCTaHOBWTE KaHan B Ka4ecTBe TEKYLLIEro KaHana, a 3aTeM HaCTPOWTE 3TaNOHHYIO
dopmy curHana nyrtem nepemMelieHns UM mMaclutabuposaHma (B
COOTBETCTBUM C METOAOM aHaNoroBoro kaHana).

MacwwTab 1 cTpoyHas pa3BepTka aTaNoOHHON POPMbl CUTHaNa TEKYLLEro KaHana
oTobpaxaloTcss Ha KHomKe 9TanoHa. [locne nepekntovyeHns TeKyLLEero
9TaNIOHHOrO KaHana macwTtab M cTpoyHas pas3BepTka Ha KHOMKe aTafoHa
N3MEHSIOTCH C NBMEHEHNEM TEKYLLLEro 9Ta/IOHHOrO KaHana.

Fnasa 10. HacTpoikm aucnnen

B aTom rnaBe cogepxmTtca noapobHas nHpopmaumsa 0 HacTponKax aucnnes n
dyHKUMOHANbHbIX KHOMKax ocuwunnorpada. PekomeHayeTcsi BHMMATENbHO
npoynTaTb 3Ty rnaBy, YTOObI N3yu4nNTb DYHKLMN HACTPOWKK 1 paboTy ancnnes
ocumnnorpada cepum AVU2.

e HacTpoinkn ocumnnorpamMmmel e HacTpounkun XxpaHeHNs AaHHbIX
. e LleHTp ropyM30HTaNIbHOIro
e HacTtpoiika ceTkn
pacLimpeHns
e Hactponka LLBETOBOW .
e  Pexwum cTpouHOM pa3BepTKMN

TemnepaTypsbl
e HacTtpouka NPO3pPavYHOCTI

MEHIO

B rnaBHOM MeHI0 HaxkmuTe Ha KHonKy «Display», 4ToObl BOMTI B MEHIO HACTPOEK
nucnnes, Kak nokasaHo Ha pucyHke 10-1.
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PucyHok 10-1. HacTtpowku gucnnes n pyHKUMOHaNbHbIE€ KHOMKW

10.1 HacTpoiakm ocymnnorpamMmmbl

OTKpoMTE MEHI OTOOpaxeHus, HaxmmTe Ha kKHonky «Waveform», 4TOObI
OTKPbITb MEHIO OTOBPaXKEHMSA OCLMNOrPaMMbl. ATO MEHIO UCNONb3yeTca AN
HAaCTPOWMKN pexmma OTOOpaXeHnsa u APKOCTU OocuMnorpamMmmbl. Pexunm
oTobpaxeHus ocunnnorpaMmmbl OeNUTCA Ha ABa Tuna: TOYKM WU BEKTOPBI.
[MpOLEHT APKOCTW OCLUMNNOrpaMMbl PEFYNNPYETCS, @ HAaCTPOMKa 0ToObpaXkeHns
ocuwunnorpaMmbl NokasaHa Ha pucyHke 10-2.

Measure Save Cursor Sample Display Trigger ) Userset

Common Graticule Persist

PucyHok 10-2. MeHio oTob6paXkeHns ocunnnorpamMmmbi

10.2 HacTpoiika ceTkm

OTKkponTe MeHIo oTobpaxeHunsa n HaxxmmTe KHonky «Graticuley, YTobbl OTKPbITb
MEHI0 HacTpoek ceTku (pmcyHok 10-3). Pexxuim oTobpaXkeHnsa ceTKn BKTOYaAET B
cebsa: «Full», «Grid», «Crosshair» n «Frame», a nNpouUeHT APKOCTN MOXHO
perynmpoBaTb.

Measure Save Cursor Sample Display Trigger Auto Userset

Common Waveform | Persist

PucyHok 10-3. MeHio oTobpaxeHunsa ceTkun
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10.3 HacTpoMkm XpaHeHM A faHHbIX

OTKponTe MEHIO OTOBpaxXeHUs N HaXXMNTE kKnaBuLly «Persist», 4TOObl OTKPbITb
MEHIO HAaCTPOEK XpPaHEHUS.

1) HacTpomkum xpaHeHuns AaHHbIX
B MeHI0 HacTpOek coxpaHeHWs BbibepuTe:

e None: Het - 6e3 coxpaHeHus.

e Auto: ABTOMaTM4YECKMNI PEXNM — aBTOMATUYECKOE COXPaHEHME.

e Normal: O6blYHbIN peXM — yCTaHOBKA BPeEMEHN coxpaHeHuss — [locne
BblbOpa perynnpyemMoro COXpaHeHWUsi HaXMWUTEe Ha none cnpasa oOT
«Adjust», 4TOOblI NOSAIBMNOCH OKHO Bbi6Opa BPEMEHN COXPaHEHUS
(pncyHok 10-4), n yctaHOBUTE BPeEMS coxpaHeHUs. Ero MOXHO yCTaHOBUTb
B AananasoHe ot 10 mc go 10 c.

e oo: beckoHeUHOe XpaHeHMme - pe3y/nbTaTbl NpeabloyLnx N3MepeHnuin He
yOoansioTcs.

BeckoHeuyHOEe XpaHEeHME MOXHO WCMNOoMb30BaTb MPU WU3MEPEHUU LIymMa W
Bbpaumm, oTobpaKeHsa HanxyaLwmnx KPanHoOCTen pasnnyHbix GOpPM CUTHANOB
ocuunnorpamMmm, nomcka HapyLleHunn BpeMeHWN, 3axBaTa COObITUI, KOTopble
NPONCXOaaT PenKo.
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PucyHok 10-4. HacTpowka BpeMEHM COXpPaHEHMUS

2) YpaneHue coxpaHeHHbIX pe3ynbTaToB

YToObl CTEpeTb paHee MNoMyYeHHble pe3ynbTaTbl C AuUcnaes, HaXXMUTe Ha

KnaBuLly - NN OTPEryNNPYNTE CTPOYHYIO Pa3BEPTKY M BEepPTUKaNbHYO
YyBCTBUTENbHOCTb. Ocumnnorpad COTPET COXpPaHEHHbIe pe3yNbTaTbl C AUCnnes
1 CHOBA HAYHET HAaKOMNUTENbHbIA COOP OAHHBbIX.

10.4 LleHTp ropm3oHTaNbHOr0 pacLlivpeHuns

[Opu3oHTaNbHOE paclUMpeHne OennuTca Ha [OBa TUMa: LEHTP 3KpaHa U
NofioXeHne Tpurrepa:

1) LleHTp akpaHa

Boibepute «Center», 4yTo6bl HACTPOUTL CTPOUHYIO pa3BEPTKY A/ pacLUNPEHNS
NN cxatmst B 06e CTOPOHbI C LLEHTPOM 3KpaHa B KadecTBe 6a30BON TOYKMW,
BpeMS 3afepPXKN Npv 3TOM HE U3MEHUTCS.

2) lNonoxeHune Tpurrepa
BbibepuTe «TrigPos», 4TO6bl HACTPOUTbL CTPOYHYIO Pa3BEPTKY A/1A PaCLUVPEHUS
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NN cXxaTmsa B 06e CTOPOHbI C MONIOXEHUEM Tpurrepa B Kadectse 6a30BOW
Toukn. Bpems 3agepxkm 3aBNCUT OT CTPOYHOW pas3BEPTKMN.

10.5 HacTpoiika uBeTOBOM TEeMNnepaTypbl

BknounTte pexum UBETOBOW TemMnepaTypbl, U1 0OTOBpasnuTca ocumnnorpamMmma,
nokasaHHas Ha pucyHke 10-5.

PucyHok 10-5. AkTnBauma pexrma LBeTOBON TeMnepaTypbl

10.6 Pexxmm cTpOUHOM pasBepTKm

MoapobHyto nHdpopmaymio cm. B pasgene 4.4 «KROLL, XY» B rnase 4.

Fnasa 11. Cucrema BbiGOpKM

B maHHOW rnaBe cogepxutcs noapobHas nHopmaums 0 CUCTEME BbIOOPKU
ocuunnorpada. PekomeHagyeTcsi BHUMATENIbHO Npo4YMTaTh 3Ty rnasy, 4YTOObI
N3y4UTb HAaCTPOWKIK N paboTy cnctemMbl BbiIOOpKK ocuunnorpada cepum AVU2.

e (0630p npouecca BbIbOPKYK
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e 3anyck, OCTaHOBKa W MONy4YyeHWe OOMHOYHOW NOCnenoBaTeNbHOCTA
(ynpaBneHue paboTtoi)

e  Bbibop pexunma BbIbOpKMN

e [1nnHa 3anucu 1 4acToTa BblOOPKWN

e (CermeHTHOE XpaHeHue

11.1 O630p npoyecca BbIGOPKM

[Onsa Toro 4tobbl MOHATb MPOLECC U pPexXumMbl BblIOOPKM ocumnnorpada,
HeobXxoOuMO  MOHATb  MPUHLUMUM  BbIOOPKW, WCKaXeHWIA  BCNeacTeuve
HeJOoCTaTO4HOW Y4acTOTbl BbIGOPKW, NMOMOCY MPOMYCKaHWA 1 4acTOTy BbIGOPKN
ocuunnorpada, BpemMsa HapacTaHua ocuunnorpada, Tpebyemyio mnonocy
nponyckaHua ocuunnorpada n BInsaHne eMkoCTy NaMATY Ha 4acTOTY BbIGOPKW.

MpwHUWMN BbIGOPKA

CornacHo npuHuMny BbIOOPKKM HawmkBucTa Ona curHana ¢ OrpaHNYEHHOW
NOSIOCON MNPOMNYCKaHMA C MaKCMMaNbHOW 4YacToToOM fuax 9KBUAMCTAHTHasN
yacToTa Bblbopku fs gonkHa 6bITh B ABa pa3a 60/bLle MakCuManbHOM YaCcTOThl
fmax, YTOObI MOXXHO ObINNO0 BOCCTAHOBUTbL YHUKANbHbIW CUTHaN 6e3 NCKaXXeHU.

fs = yacTtoTa HalnkBucTa (fn) = YacToTa ncKkaxeHun BcneacTeme

fmax= —— .
HegoOCTaTO4YHOWM 4YaCTOThbl 060pa

NckaxeHna Bcneacrame He[QOCTaTOYHOM YacTOTbl cO0pa faHHbIX

ickaxkeHnss nNpoucxopaT, Korga CUrHan HaxoguTcs B npouecce BblOOPKU
(fs<2fmax). VickaxxeHnsa BcnencTBme HeOOCTAaTOYHOWM 4acTOTbl BbIOOPKM — 9TO
NCKaXXeHMe CUrHana, BblI3BaHHOE HenpaBW/ibHbIM BOCCTAaHOBNEHUEM HUN3KUX
4YaCTOT N3 HEBONBLLOro KONMMYECTBA TOYEK BbIOOPKW.
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PucyHok 11-1. ickaxxeHuns BcneacTeme HEAOCTAaTOYHOW YaCcTOTbl AUCKPETM3aLnin

Monoca nNpPponycKaHA N 4yacTtoTa Bbl60pKI/l ocu,vmnorpa(ba

[Monoca nponyckaHua ocuwunnorpada oOblMHO OTHOCUTCA K CaMOW HWU3KOW
yacToTe, Ha KOTOPOW CUHycowuaa BXOOHOro cwurHana ocnabnsetca Ha 3 gb
(amnnnTtygHasa owmnbka -30%).

[na nonockl nponyckaHua ocuunnorpada, cornacHo NpuHunny otéopa npob,
Tpebyemasa yactota otbopa npob cocrtaBnsaeT fs=2fzw. OQHAKO STOT NPUHLUMN
npepgnonaraeT, YTO HET YaCTOTHOW cocTaBnawLent, npesbiwatoLlein fuax (few B
OAHHOM cny4ae), u TpebyeT cucTtemMbl C WaeanbHOM 4YaCTOTHON
XapakKTepUCTNKON «KUPIMUNYHOW CTEHDIY.

0dB :

i
i
1
<7 i S SNRSTeRY Jpp— e R CIEEE

3aryxaHune

— Yacrora
PI/|0yHOK 11-2. TeopequeCKaﬂ YaCTOTHaA XapakKTepUCTUMKa «KI/IpI'II/I‘-IHOI7I CTEHbI»

OpHako umdpoBbIE CUrHaNbl MMEKT 4YaCTOTHble KOMIMOHEHTbI, KOTOpble
NPeBbILIAOT OCHOBHYK 4YacToTy (npaAmoyrosibHas BOJIHA COCTOUT U3
CNHyCcOMOanbHbIX BOSTH HA OCHOBHOW YacTOTE N 6ECKOHEYHOr0 YNC/a HEYETHbIX
rapMoOHWUK), a ans nonoc nponyckanmsa 500 MIy, n Huxe ocumnnorpad o6bI4HO
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MMeEEeT rayCCOBCKYIO YaCTOTHYIO XapaKTEPUCTUKY.

bdB
B

1t

Uckaxenuns

Bcneucmné

HeL[OCTaTO'IlHOﬁ

HaCTOTHI 0TOOpa MPod
'

3atyxaHue

s ALTE
\

— YacroTa

PucyHok 11-3. YacTtoTa BbIGOpKIM 1 nonoca nponyckaHus ocuunnorpada

NMonoca nponyckaHma ocuunnorpada orpaHnyeHa ao 1/4 4yactoTbl BbIOOPKN 1
CHWXAEeT YaCTOTHYIO XapaKTepPUCTUKY Bbllle YacToTbl HamkBucTa.

[MoasTomy, no cyTu, YacToTa oTbopa Npob ocumnnorpada gomkHa 6biTb B 4 pasa
nnwn 6onee Bblwe ero nosocobl nponyckaHus: fS>4fBW. 910 moxXeT yMeHbLUUTb
NCKaXeHUs1 W Bbi3BaTb 6O0Mbliee 3aTyxaHME B WCKaXEHHbIX YaCTOTHbIX
KOMMOHEHTAaX.

Bpemsa HapacTaHusa ocuunnorpada

Bpemsa HapacTtaHuss ocuwnnorpada TeCHO CBfI3aHO C €ro rnosiocoun
nponyckaHus.  Bpewms HapacTaHuss  ocuunnorpa®a C  YaCTOTHOW
XapakTepUCTMKON rayCCOBCKOro Tuna cocTtaBnsaet npubnunamtenoHo 0,35/fsw
(Ha ocHoBe cTaHpapTa oT 10% 00 90%).

Bpemsa HapacTaHua ocuunnorpada — 9To He camas bbicTpas CKOPOCTb (DPOHTA,
KOTOPYHO ocuwmnnorpad MoxXeT TOYHO N3MepPUTb. OTO camas bbiCTpas CKOPOCTb
dpoHTa, KOTOPYIO MOXET co3aaTb ocumnnorpad.

Tpebyemas nonoca nponyckaHma ocymnnorpacda

NMonoca nponyckaHusa ocumnnorpacda, Heobxoanmas ass TOYHOro N3MEPEHUNS
CUrHana, B NepBylo oyepenb onpeaenseTca BpeMeHeM HapacTaHUsa cUrHana, a
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He 4YacTOTOW CUrHana.

[na pacdeta Tpebyemonm nonocbl NponyckaHus ocuwuniorpada MOXHO
CNONb30BAaTb ClenyLne Waru:

1) Onpepgennte camyto 6bICTPYHO CKOPOCTb (bpoHTAa.

NHdopmauma o BpemMeHn HapacTaHMA 00bIYHO NOAy4atoT N3 0ny6nMKOBaHHbIX
cneundunKkaunin ycTpomcTea, MCNONb3YyEMbIX B KOHCTPYKLIUW.

2) PaccuuTtante MakcnMasnbHYH «akTUYeCKyo» YaCTOTHYIO COCTaBSAIOLLYIO.

CornacHo kHure poktopa [oeapga Y. [xoHcoHa «KoOHCTpyvipoBaHme
BbICOKOCKOPOCTHbIX LUMPOBBLIX YCTPOUICTB. HavyasibHbIVi KypC YEPHOV Marmy,
Bce ObICTpble (POHTbI MMeT 6ecrnpoBodHble HEMNPEPbIBHbIE YaCTOTHbIE
KOMMoHeHTbl. OgHaKo B cnekTpe 6bICTPOoro poHTa ecTb To4YKa NOBOpPOTa (Mnn
«ToyKka nepernba»), B KOTOPOM YaCTOTHble KOMMOHEHTbl BbIE finee
HEe3Ha4YnTENbHbI NPU onpegeneHnn opmMbl cUrHana.

finee=0,5/Bpemsa HapacTaHua curHana (Ha ocHose nopora 10% - 90%)

finee=0,4/Bpemsa HapacTaHMA curHana (Ha ocHose nopora 20% - 80%)

3) KoadhdunumeHT ymHOXeHUs ons TpebyemMor TOYHOCTMN MCNOoMb3yeTcs OJis
onpeneneHuns TpedbyemMonm Nonochl NponyckaHna ocumnnorpada.

Tpebyemas nonoca

Tpebyemas

NPOMNyCKaHWs

TOYHOCTb

ocuwunnorpada
20% fBW 1,0xfknee
10% fBW =1.3xfknee
3% fBW =1.9xfknee

PucyHok 11-4. [lonoca nponyckaHuns, COOTBETCTBYHOLLAsA TOYHOCTU N3MEPEHNIA
ocuumnnorpada
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11.2 KnaBnwa 3anycka/ocraHoBkm «Run/Stop» m xnasmuma
«Single SEQ»

icnonb3ymnte nporpamMmHbie KnaBuwm B obnacTy KHOMOK ANna 3arnycka wu
OCTaHOBKWM cucTeMbl cbopa pgaHHbIX ocuwmnnorpada: kKHonka «Run/Stop»

Slelll 11 KHOMKa OHOKPATHOTO c60pa AaHHbIx I

e Korga ocunnnorpad paboTtaeT, 9T0 03Ha4aeT, YTo ocuunnorpad paboTtaer,
TO €CTb BbIMOJIHAET YCNOBME TPpUITEPa N BbiNONHAETCA cbop OaHHbIX. B

Run
BEPXHEM JIEBOM YIJ1y 9KpaHa 0To6pa>KaeTcs'-| 3e/1eHbli 3Ha4Y0K «-» nnm

« ».

e [Ina ocTtaHOBKM cbopa AaHHbIX HaXmMmuTe Ha kHonky «Run/Stop». lNMocne
OCTAHOBKM Ha 9KpaHe oTobpasutca nocnegHAs  MNosyYeHHas
ocuwunnorpamMmma.

e Korpga kHonka «Run/Stop» - oTobpaxaeTca KpacHbIM LBETOM, 3TO
O3Ha4aeT, YTo cOop AaHHbIX OCTAaHOBNEH. B BepxHEM NeBOM yrny aKpaHa

oTobpa)kaeTcs KpacCHbIN 3HA4YOoK «-». [na Bo3obHoBneHna cbopa
AAHHbIX CHOBA HaXXMUTE Ha KHoMKy «Run/Stopn».

e UYT106bI OOHOPA30OBO BbLIMONHUTL COOP W OTOOpaxeHne AaHHbIX
(He3aBMCKMO OT TOro, 3anyLleH ocuwmnnorpad 1y oCTaHOBNEH), HAXMUTE

Single
o £
Ha KnaBully MPOCTON MocneaoBaTe/bHOCTA Ona oAHOpPa30BOro
cbopa gaHHbIX.

11.3 BbiGop pexmnma BbIGOpKM
OTkpowmTe rnaBHOE MEHIO, HAXMUNTE Ha ONuuio pexmnma BbiIOOPKMN B pasgene

«Sampling» 1 BbIbepunTe OANH N3 YETbIPEX PEXMMOB BbIOOPKW: HOPMAaJbHbIN,
cpegHun, NNKOBbIN 1 ornbatoLLnii BO BCMJbiBalOLLEM OKHE.
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PeXxnmbl BbIOOPKM BCEX KaHANOB OgMHAKOBbI. TO €CTb, ECNN PEXNM BblIOOPKMN
noboro KaHana M3MEHSETCSH, PeXMM BblIOOPKM BCEX KaHaNOB MN3MEHSIETCS
OOHOBPEMEHHO.

OG6bIYHbIN peXXnM BbIOOPKN

Ocuwmnnorpad genaet BbIOOPKY CUrHana 4yepes 3KBMBANIEHTHbIE BPEMEHHbLIE
WHTEepBanbl Ons MNOCTPOEeHUs ocuunnorpammbel. Ecnn BbibpaHa cTpodHas
pa3sepTtka 20 HC wnn GbicTpee, ocumnnorpad aBTOMaATUYECKW BbINOMHAET
anropuTM MHTEPNONALMK, KOTOPbI BCTAaBNSET TOUKY PasHULbl MexXay ToYKamMu
BbI6OPKW.

I9TOoT pexmm obecnevmBaeT Hawnydwme addekTbl oTobpaxeHmsa Ons
6ONbLUMHCTBA OCLMNIOrPaMM.

MukoBbIN peXxnm BbIGOPKA

B nnkoBom pexunme BbI6OpKK, KOrga HacTpomka CTPOYHON pas3BeEPTKN HM3Kas,
MWHUMasbHbIE WU MaKCMMasbHble 3HadYeHWss BblOOPKM COXpaHAKTCH O/
3axBaTa penkux u yskumx cobbitnin (¢ nobbiM paclUMpPeHHbIM LWymMoMm). B aTom
pexnme byaoyTt otobpaxaTbCA BCE MMMYNbChbl, LUMPUHA KOTOPbIX HE MEHbLUE
nepuoaa BblbopKM.

Ecnn cTtpoyHasa pasBepTka ycTtaHoBreHa Ha 200 mc v Bbile, ocuunnorpad
aBTOMaTUYECKN BbIMOET M3 MUKOBOrO pexumma BbIOOPKU U NEPEKTOYNTCS B
O6bIYHbIN PEXNM BbI6OPKMN.

3axBaT HEPOBHOCTEN NN MMNY/IbCOB HEGONbLUON OINTENIbHOCTM

HepoBHOCTN — 3TO BbICTPOE M3MEHEHME OCLWUANOrPaMMbl, KOTOPoe OBbIYHO
bonee ys3koe, 4yem ocuyunnorpamma. [NMKoBbIA pexnmMm BbIOOPKU MOXHO
ncnonb3oBaTtb Osis 6onee ygobHOro NpocMoTpa HEPOBHOCTEN NN NMIYNbCOB
HebonblION AONNTENbHOCTU. B nukoBOM pexmme BblIOOpPKKM Hebonblune
HEPOBHOCTW N NepexofHble Kpas fipye, YEM B «OObIMHOMY» pexXmnme BbIOOPKMN,
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4yTO obneryaeT X NPOCMOTPp.
[MpMeHeHEe NNKOBOro peXxmma BbIOOPKM MO3BONSET M30eXaTb HaNOXEHUS
CUTrHanoB, HO NMpwn aTOM OTobpaxaTb 60MbLUEe pearnbHbIX LUYMOB.

PuncyHok 11-5. CuHyconga ¢ HepoBHOCTAMMN. OBbIYHBIN PEXNM BbIOOPKI

PucyHok 11-6. CuHycomnaa ¢ HepoBHOCTSAMMW. [TNKOBbLIN pexmnm BbI6OPKIN
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cnonb3oBaHMe NMKOBOro peXxmnma gisa ooHapy>XeHnst HepOBHOCTEN

1) MNopgkntoumTte curHan Kk ocunnnorpady ons ctabunbHOro oTobpaxeHus.

2) Ona obHapy)XeHnss HEepPOBHOCTW BblIOEPUTE MUKOBLIN PEXUNM BbIOOPKUN B
onuun «Sampling Mode» B meHto «Channel».

3) B meHlo HaxmuTte Ha «Display» — «Persistence», 3aTemM HaxXmuTe Ha «oo»
(6eckoHevyHoe coxpaHeHue). Ocumnnorpad BbIMOJHUT NOBTOPHbIN 3amnyck
AAHHbIX BbIBOPKN 11 OTOOPa3NT NX Ha aKPaHE.

4) Vcnonb3ynte pPEXNM MacliTabmpoBaHna  Onis npeacTaBneHus
XapaKTepPUCTNK HEPOBHOCTEWN:

a. Haxmute Ha KHOMKy «Zoomy» B [NTaBHOM MEHI, YTOObl OTKPbITb OKHO

MacLTabupoBaHus.

b. [Ona nonyyeHumsa 6onee BbICOKOro pa3peLleHnss HEPOBHOCTEN pacLUnpbTe

CTPOYHYO pa3BepTKy, YTOOblI YCTAaHOBUTb PACLUMPEHHbIA BUL OObIMHOMO OKHa

BOKPYr HEPOBHOCTEWN.

CpegHunin peXkriv BbI6OpKU

CpeaHunin pexmnm BblbOpKIN yCpeaHAET HECKOIbKO pe3ynbTaTtoB cObopa AaHHbIX
ONS YMEHbLUEHUS CNYYaWMlHbIX WX MOCTOPOHHUX LUYMOB B OTOGpaxaemom
curHane. YcpegoHeHMe  HEeCKONbKMX  pedynbTaToB  BblbOpKM  TpebyeT
cTabunbHOro Tpurrepa.

CpegoHee 4ncno MOXHO 3apaTb B Mnosie BblboOpa mocne cpegHero pexmma
BbIOOPKW 1 YCTAHOBUTbL HA BOCEMb NOPAAKOB BENUNYNH: 2, 4, 8, 16, 32, 64, 128 n
256.

Yem BbllLe cpegHee 4Yucno, TemM Me[dJlIeHHee OTKIMK oTobpaxaeMbix
N3MEHEHUN ocuunnorpamMmmbl. Heobxognmo HaMTM KOMMOPOMWUCC MeXay
CKOPOCTbIO OTKNMKA OCUMNIOrpaMMbl B 3aBUCUMOCTU OT WU3SMEHEHUN W
CTENEHbIo LymMmonogaBneHuns, otobpaxxaeMom Ha CUrHane.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2



194

Wcnonb3oBaHume cpegHero peXxuma Bbi6opKm

1) OTKponTe MeHI0 KaHana u BblbepuTe cpeaHnin pexmnm BblOOpKM B ONuMmn
«Sampling Moden.

2) HaxmunTe Ha 4ncnoBoe none crnpaea OT MOJA CPEOHErO pexrma BbIbopKM,
4yTOObl BbLIBECTU CpPEOHEE YUCMIO, a 3aTEM HaXMUTE Ha Hero, 4Tobbl
YCTaHOBUTb CPpeLHEE YNC0, KOTOPOE Hany4Lmm ob6pasomM yCTPaHUT LWYMbl
oTobpa)kaemoi ocumnnorpamMmeoil.

Pucyrok 11-7. Ocumnnorpamma nocne Bbibopa cpegHero pexxrima Bbloopkin Co CpegHum
ymcno 32

Orn6arowmim peXxmm BbiI6OpKUN

Pexum Bblbopkn «Ormbatowan» no3Bonsetr yBunaetb aMdeKT HanoXeHus
ocuunnorpamMmm nocfne  HecKonbkuMx  Bblbopok. [lpomcxogut  3axsaT
MaKCMManbHOro M MUHMMaNbHOIro 3Ha4YEeHU CUrHana B npenenax 3agaHHbix N
OAHHbIX BbIOOPKN, MOXHO YCTAHOBWUTb YUCAO HaNOXEHUA OCLUMIIOrpamMm.
Yrcno HanoXeHnin MOXKHO YCTaHOBUTL paBHbIM 2, 4, 8, 16, 32, 64, 128, 256 nnn
o, Pexknm Bblbopkun «Ormnbatowiaa» npurogeH ona HabnogeHms obLlero TpeHaa
NW3MEHEHUW  CcurHana, ocobeHHO, Korga CcurHan  XxapakTepusyeTtcs
nepnognyecknmMmmn nyktyaumamm  mnn - mogynsaunend. Hanpumep, ecnm
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HeobxoaMmo Habnwgatb U3MEHeHMe ormbatrowen curHana amnanuTygHomn
moaynaumm (AM), pexunm Bbibopku «OrmnbatoLaa» NO3BOMUT NONYYUTb YETKOE
oTobpa)keHne pelsynbTaTta aMnanTyaHOWM MoayNnaLMM cUrHana.

PucyHok 11-8. CurHan amnnutygHo moaynsaunm B pexxmme Bblbopkun «OrmnbatoLan» (32)

Pexxnm Bbi6bopkin «Pasmax» 6onee cchokycmpoBaH Ha 3axBaTe AeTanem curHana,
Torga kak pexmm Bbibopkn «Ormbatowas» B 6onblUEn Mepe xapakTepusyeT
obuwlee M3MeHeHMe curHana. Ha npakTmke WHXeHepbl MOryT BblbpaTb
NoAXOoAALWMNIA PEXUM BbIOOPKM B COOTBETCTBMN C UX HyXOamMu O aHanmaa
CUTHanoB.

11.4 lnnHa 3anmcm n YyacToTa BbiIOOpKn

OnnHa 3annucm - 9T0 00bEM [JaHHbIX [ONa KaxOonm OTobpa)eHHOoWn
ocumnnorpammbl. Hanpumep, ecnn gnunHa 3anmcu coctaenseT 700 TbIC., 3TO
O3Ha4aeT, 4YTo Npuv ogHOM cpabaTtbiBaHUW Tpurrepa 3axeadeHo 700 TbIC. TOYEK
BbIGOPKMN.

B rnaBHOM MeHI0 HaxmuTe «Sample», 4ToObl BOMT B MEHIO HACTPOMKW OJ/INHBbI
3anncu, KOTOpPYy MOXHO 3afaTb, HaXXaB Ha COOTBETCTBYIOLLYO A/IVHY 3anvCW.
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Measure Cursor Sample Display Trigger Auto Userset

Segmented

Mode Storage

360/180K

PucyHok 11-9. lnnHa 3anuncu

B 06blMHOM pexnme 0OHOBNEHUS, €CN 9TO OAWH KaHan, AJInHa 3anmcu MoxXxeT
O6bITb ycTaHoOBNeHa Ha 7k, 70k, 700K, 7M, 70M, «Auto». Ecnn 310 aBa kaHana,
OJN1MHa 3anmcu MOXeT ObiTb ycTaHoBNeHa Ha 3.5k, 35k, 350K, 3.5M, 35M, «Auto».
Ecnun aTo Tpy nnu YeTbipe KaHana, 4inHa 3anmcu MoXeT ObITb yCTaHOBNEHA Ha
1.75k, 17.5k, 175K, 1.75M, 17.5M, «Auto».

OnunHa 3anmcm n yactoTa BblGOpPKU

OnnHa 3anmcym - 9T0 06BEM [aHHbIX [N  Kaxaonm oTobpaXKeHHoN
ocuunnorpamMmmbl. Hanpumep, ecnn gnunHa 3anuncu coctaenseT 700 TbIC., 3TO
O3Ha4aeT, 4YTo Npuv ogHOM cpabaTtbiBaHUW Tpurrepa 3axsadeHo 700 TbIC. TOYEK
BbIOGOPKMN.

OnnHa 3anmcm wn 4vactota BbiGOpku ocuunnorpada WMEKT crenyollee
COOTHOLLUEHUE:

YacToTa BbI6bOpKU = AnvHa 3anmncun/spems cbopa gaHHbIX

Kak npaBuno, Bpems cbopa gaHHbIxX ocumnnorpada B TOMHOCTU COOTBETCTBYET
BpeMeEHN oOTobpaxeHus Ha TeKyllemM LenomM 3kKpaHe (Tekyljasa CcTpodHas
pa3BepTka*14).

Hanpumep, ecnn ocumnnorpad nmeet emkocTb namatn 700 K, yactoty otbopa
npob 1 GSa/s u cTpouHyo pa3sepTky 50 mkc/gen, Bpems cbopa AaHHbIX

cocTaBuT 700 MKc, YyTo coctaBnaeT 50 mke/aen x 14 pen.

OpHako, korga 6bicTpasa cTpoYHasa pa3BepTka (MeHee 20 HC) U AInHa 3anncun
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yCTaHOBNEHbI Ha @GUKCMPOBAHHOE 3Ha4yeHume, BpemMs cbopa [AaHHbIX
ocumnnorpada He 06s3aTeNbHO COOTBETCTBYET BPEMEHN OTOOPaXeHUs Ha
TeKyLLEM LIENOM 3KpaHe.

Hanpuwmep, ecnn ocuyunnorpad wumeer emkocTb namatm 700 K, yactoty
Bbl6bopk 1 [BbIG/C N CTpouHyo pasBepTKy 20 HC, Bpemsa cbopa AaHHbIX
coctaBuT 700 Hc, 4TO B 2,5 pasda 60blle TEKYLLEro BPEMEHW OTOOpaXKeHs Ha
Le/IOM 9KpaHe.

Vinwn, ecnn emkocTtb namatu coctaBnsaeT 140 Kb (brkcrpoBaHHOE 3HaYeHue),
yacToTa Bblbopkm coctaBnset 1 Bbi6/c, a CTpoyHas pa3BepTka cocTaBnser 1
MKC, Bpemsi cbopa gaHHbIx coctaBuT 140 mKc, 4To B 10 pa3 6onbLue TEKyLLEro
BPEMEHIN OTOOPaXXEHMA Ha LENIOM 9KpaHe.

Ina ogHoro kaHana B Nape KaHanoB MakCuMalnbHas 4YacToTa BblOOPKM
ocumnnorpada cepum STO coctasnsieT 1 [Bbib/cC.

Ecnn oTkpbITbl Nto6ble gBa KaHana, 4acToTa BblOOPKM [BYX KaHanos
yMeHbLmnTca Basoe. Hanpumep, ecnm otkpbitel CH1 1 CH3, yacToTa Bbi6opKMN
CH1 n CH3 cocTtaeut 500 MBhLI6/C.

Ecnun oTkpbIThl Nt0b6bIE TPW KaHana Unm Bce YeTblipe KaHana, YacTtoTa BblIOOpPKU
Ha KaHan ctaHeT 1/4 oT MakcuMManbHOWM 4YacToTbl BbIOOpPKW. Hanpumep, ecnun
oTkpbITbl CH1, CH2 n CH3, yacTtoTta Bbibopkn CH1, CH2 n CH3 coctasut 250
MBbIO/c onsa KaXaoro N3 HMX.

FnaBa 12. Tpwurrep n AexoaviposaHmue
nocnepoBarTesibHOM LLUMHbDbI

B atom rnaBe copepxutca nogpobHasa umHdbopmauna O AeKoaMpoBaHUN
nocnegoBaTeNibHON LWNHbI. PEKOMEHAyeTCs BHUMATENbHO MPOYNTaTh 3Ty rNaBy,
YTOObI MOHATL HACTPOWKY 1 paboTy TpuUrrepa n gekognposaHus WnHbl AVU2.
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B aTon rnaBe, B OCHOBHOM, COAEPXUTCA cnenyoLlee:

e Tpurrep u gekoampoBaHue winHbl UART (RS232/RS422/RS485)
e Tpurrep n gpekognpoBaHue wnHbl LIN

e Tpurrep n gpekogmnposaHue WnHbl CAN(FD)

e Tpwurrep n gekognposBaHme WnHbl SPI

e Tpurrep n gekogmnpoBaHue WnHbl 12C

o Tpurrep n gekogmnpoaHue WnHbl ARINC429

e Tpurrep n gekogmnpoBaHue WnHbl 15538

MpoBegnTe NanbuUem BBepPX WX BHM3 No obnactm Bbibopa KaHana, 4YTobbl

OTKPbITb 06/1aCTb BbiOOpa BTOPOro KaHana, HaxxmmTe KHOI‘IKy nnu ,
4YTOObI aKTUBMPOBATb AEKOAMPOBAHMNE, OTKPOWMTE MEHIO KOHMUIypaLnun LLUNHbI,
Bblbepute Tmn wuHbl. [lpegycmotpeHo cemb TunoB wuH:  UART
(RS232/RS422/RS485), LIN, CAN(FD), SPI, 12C, ARINC429, 1553B, roe kaHanbl
S1 1 S2 moryT ncnonb3oBaTbCs O/15 AEKOAMPOBaAHNA ogHOBpeMeHHO. OTKkponTe
MEHIO HaCTPOMKKU Tpwurrepa, BbibepuTe nogxogoawuMa TN Tpurrepa.
CooTBeTCTBYOWMIA TUM TpUITepa LWWHbI U Pexnm Tpurrepa MoryT ObiTb
yCTaHOBNEHbI TOrAa, Koraa BbibpaH TpUrrep WWHbI, U NocegoBaTenbHas WnNHa
oTobpaxaeTcs B rpacduryeckomn popme.

B pexxnme nekogmpoBaHna nocnenoBaTelbHOW LWNHbI MPU NPOKPYTKE 9KpaHa B
OPYrvx pexmnmax CTpovHas pa3BepTka aBTOMaTUYECKU HacTpamBaeTca Ha 1 McC
Npyv NMepeksIloYEHNN Ha nocrenoBaTesibHOe AekoanpoBaHue (MakcumanbHas
CTpPOYHas pas3BepTKka, MoadepXmMmBaemMas PpPeXnMomM nocnegoBaTebHOro
nekoanpoBaHusa, coctanaetT 100 mc). B pexunme macwitabmpoBaHus MOXeET
ObiTb OEKOOMPOBaH W OTOOpPaXeH yBENUYEHHbIN curHan. O6blMHOE OKHO
oTobpaxeHnsa nogaepXmBaeT MakCUManbHYK CTPO4YHYyO pa3BepTky 100 mc.
Ecnn pexunm pekogmpoBaHms BKAKOYEH, Npu HaxaTmm KHomnkm «AUTO»
ycTaHaBnNMBaeTca TN  3anycka, WAEHTUYHbIA  TUMY LWWHbI  KaHana
aekogmpoBaHus. MeHto Bbibopa Tuna WnHbl NoKa3aHo Ha pucyHke 12-1:
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PucyHok 12-1. MeHto Bbibopa Tvna WrHbI

ooe |

OTKponTE pacKkpblBalOLEECA MEHID N HaxXmuTe Ha knaBmuwy EEEE | 4TOObI
OTKPbITb U 3aKPbITb TEKCTOBbLIN PEXINM, KakK MOKa3aHO Ha pucyHke 12-2.

PucyHok 12-2. TEKCTOBbI pPeXNM AEKOONPOBAHNS LLUNHbI
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OnwuncaHwme:

[lBa kaHana gpekogupoBaHna S1 n S2 B TEKCTOBOM NHTEPdeNnce aonXKHbl 6biTb
HACTPOEHbl OANHAKOBO, YTOObI X MOXHO OblINO OTKPbITb, N KaXOblA KaHan
oTobOpaxaeTcs B XPOHONOrM4YeckoM nopsaake pa3HbiMU LiBETAMU;

S1/S2/S1 n S2 — 910 MHbOPMaLUUA O LUNHE KOHdUrypaumm kaHana, ans
N3MEHEHWS LLUNHbI KaHana BpallaeTca pyydka X nnm nepexknoyaeTca MeTka;

=N
=

HaxaTtmne KHOMKW COXpaHeHna EIESEE BO BpemMd npouecca nonyyvyeHud

TEKCTOBbIX AAHHbIX MOXET COXPaHUTb BCE MONyYEHHbIE Ha TEKYLUNIA MOMEHT
AaHHble. Ecnu 06bem gaHHbIX cnnwkom 6onbluon, byaeTt otobpakaTbCsl C/IOBO
«Wait» n coobuieHmne 06 ycnewHoM COXpaHEHNI.

Ocuwunnorpad MOXHO wucnonb3oBaTb B KkKadectBe USB-HakonuTens pans
NPOCMOTPAa COXPaHEHHbIX (hanmnoB Ha KOMMbIOTEPE, KaK NOKa3aHO Ha PUCYHKe
12-3:

| ¥ = | csvwave = O X I
Home Share View 0
<« v 4 « NEMFEEE » smart » csvwave v O Search csvwave
# |n D 2001040002.csv [ 1\ 2001040003.csv
3 Quick access w Microsoft Excel iIZ=9R(E.. n ﬂ Microsoft Excel iIZ=9R(E
| 1.65 MB 1.66 MB
@ OneDrive
[ N 2001040004.csv N, 2001040005.csv
v @ ThisPC Microsoft Excel IE=S3TRE. 3,| Microsoft Excel IESHRIE.
1.65 MB 1.67 MB
J 3D Objects
Desktop

| Documents
PucyHok 12-3. TekcToBble hansibl XpaHEHUS LUNHbI

MpumeyvaHwme: B pexnme oekogmpoBaHus TeKCTa BKJIKOYEHbI TOSIbKO onepauunn,
CBfI3aHHbIE C OEKOAMPOBAHMEM, a OCTaNibHble KHOMKW MO YMONYaHUIO He
BblGMparoTCs.
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12.1 Tpwurrep n AexoaupoBaHme LUMHBI UART
(RS232/RS422/RS485)

n§a NpPaBUIbHOIO nekogmpoBaHus JAaHHbIX LNHbI UART
(RS232/RS422/RS485) n obecneyeHnsa ctabunbHOCTU Tpurrepa Heobxoanmo
HaAaCTPOWUTb KOHMUIYpaLMIO WINHbI, BbIMOHUTD HACTPOWMKIN peXmnma Tpurrepa u
YPOBHSA TpUrrepa.

o KoHpurypaymsa WwnHbI

[MpoBegnTe nanbuem BEBO MO nnun , 4YTOObl OTKPbITb MEHIO
KOH(Urypaumm WrHbl, Kak NOKasaHo Ha pucyHke 11-4. Heobxognmo BbibpaTb
KaHan RX n 3apgaTb HaCTPOWMKW CRenyoLlmnx napamMmeTpoB B 3aBUCUMOCTN OT
N3MEPEHHbIX CUTHANOB:

YpoBeHb 6e3penctBma — Bbibepute «ldle Low» mnu «ldle High», 4To6bI
obecneunTtb COOTBETCTBME  COCTOSAHUIO  6e3mencTBMa  N3MEPAEMOro
obopynoBaHua. [na RS232 moxxHO BbibpaTh «ldle Low».

MpunmevaHme: MPOMBbILUIEHHbINA cTaHpapT RS232 ncnonb3yet
«OTPULATENbHYIO JIOTNKY», @ UMEHHO BbICOKMIA YPOBEHb — 3TO IOrM4YeCcKnin
«0», a HU3KWNIA YyPOBEHb — 3TO Nlornyeckas «1».

But yeTtHOCTM - Bbibepute «Odd», «Even» mnn «None» B 3aBUCMMOCTU OT
n3mepssiemMmoro obopyagoBaHus.

OnuHa cnoBa - YctaHoBute konunyectso 6ut B cnose UART pgnis cooTBeTCTBUA
n3mepsemMomy 06opynoBaHMO (OCTYyNHO 5-9 6uT).

CkopocTb nepepauv paHHbIX — BblbepuTte cKopocTb nepepadn OaHHbIX,
COOTBETCTBYIOLLYIO CUIHany B n3amepseMom 060pyaoBaHNN.

CkopocTb nepeaaymn AaHHbIX MOXHO YCTaHOBUTb B AnanasoHe oT 1,2 KbuT/c oo
8,000 MoéwuT/c.
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Otob6paxeHne wuMHbl - Bbibepute oTOOpaxeHme LecTHagUaTeEPUYHOro,
nsounyvHoro nnu ASCII-kopa.

PucyHok 12-4. MeHio koHpurypaumm wunHbl UART

Korga cnoso otobpaxaetcsa B ASCII, ncnonbsyetca 7-6utHbinn popmat ASCII.
Honyctnmble cumeonbl ASCIlI HaxopaTca B ananasoHe ot 0x00 oo Ox7F. Ons
otobpaxeHua B ASCIl Heobxognmo BblGpaTb He MeHee 7 6uT B «Bus
Configuration». Ecnu BbibpaH ASCII, n gaHHble npeBbiwatoT 0X7F, gaHHbIE ByayT
oTo6paxaTbCs B LLUeCTHaaLaTepnyHoM popmarte.

HaxXmmnte Ha none HaCTPOMKKM CKOPOCTM nepepayun, 4Tobbl OTKPbITb CTONGEL,
BblibOpa ckopocTn nepepayn. B cnyyae Boibopa 3HayeHumsa «Custom» WwenkHuTe,
4YTOOblI OTKPbITb BUPTYyasbHYIO 9KPaHHYK KraBuaTtypy, Bblbepute 6uT ans
N3MEHEHWSs, BBeAUTE 3HadyeHme N HaxmmTe Ha «Enter» Ha BupTyanbHON
9KPaHHOW KnaBmaType, 4TObObl 3aBeplwnTb HacTpowmky. CKopocTb nepenayquv
MOXHO ycTaHoBUTb OT 1,2 Kéut/c go 8,000 M6éwut/c. BuptyanbHasa akpaHHas
KnaBuaTtypa nsobpaxeHa Ha pucyHke 12-5:
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PucyHok 12-5. HacTpolika ckopocTu nepenayn AaHHbIX Mo YMOIYaHuo

MpumeyaHmne: Korga ectb OUT YETHOCTW, OJ/IMHA CNOBa AaHHbIX yKa3blBaeT
obulyo onnMHy 6uta gaHHbIX Nac 6uT YeTtHocTun. Ecnmn 6uTta yeTHOCTU HeET,
OJIHa CNOBa AaHHbIX CHMTaETCAa OIMHOM buTa gaHHbIX. Hanpumep, ecnu gnvHa
C/I0Ba OaHHbIX cCOCTaBnseT 8 6uT, ecnm HET bUTa YETHOCTU, 9TO O3HAYAET, UTO
obuwlas pnvHa AOaHHbIX cocTaBnseTr 8 6ut. Ecnu ectb 6UT 4eTHOCTK, 3TO
O3HayaerT, 4YTo obLias onvHa JaHHbIX COCTaBNAET 7 6UT, U eCTb BUT YETHOCTW -
91O 1 6UT.

e Pexum Tpurrepa

OTKponTe MeHIo KoOHdUrypaunum Tpurrepa 1 Bbibepmnte COOTBETCTBYIOLLMIA TUN
Tpurrepa; npun Bbibope Tpurrepa wunHbl UART Heobxogmmo 3agaTb Tun
Tpurrepa, B3aMMOCBSI3b TpuUrrepa W AOaHHble Tpurrepa, Kak MnokKa3aHO Ha
pucyHke 12-6:

Measure Save Cursor Sample Display Trigger Userset

Common Edge PulseWidth Logic N Edge Runt fimeOut Video S2 UART

PucyHok 12-6. MeHo HacTponku Tpurrepa
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[Mocne BbIGOpPa AaHHbLIX TpUrrepa UCNONb3YMTE BCMbIBAOLLYIO BUPTYaNbHYIO

KnaBmaTtypy onda nx nameHeHmd, sBeamnte 3Hav4eHme n HaXxkKMmTe Ha «Enter» Ha

BUPTYyaNbHOW NporpaMmMHOIN KnaBmaType, 4TObbl 3aBEPLUNTL HACTPOWKY.

OnuncaHmne meH KoHpurypauymm Tpurrepa wmHbl UART:

a)

CtapToBbI 6UT — TpUrrep cpabaTtbiBaeT N0 Ha4anbHOMY OUTY N3MEPSEMOro
CUrHana;

CTtonoBblIn OUT — TpuUrrep NO CTOMNOBOMY OUTY N3MEPSEMOro curHana.
HesaBucrmo OT TOro, MCnonb3lyeT Nn namepsiemolnn curHan 1, 1,5 nnam 2
CTOMOBbIX OUTa UNK HET, TpUrrep cpabaTbiBaeT Ha NEPBOM CTOMOBOM BuTE.

[data] - Tpurrep no ykasaHHOMYy OWUTy AaHHbIX. Ecnn 6uUTbl OaHHbIX
n3mepsaemMmoro curHana ad@ekTnBHbl Kak 5-8 6uT, Bblbepute [data] w
Bbl6epI/ITe COOTHOLUEeHME TPpUIrrepa Kak «=», «>», «<», «#», 3aTeM BblﬁepVITe
«Trigger Data», HaXXMUTe Ha AaHHble HA CEHCOPHOM 9KpaHe U UCNONb3yNTe
BCMJ1bIBAIOLLYO BUPTYasibHYIO KNaBuaTypy O U3MEHEHUS;

[O:data] — 6UTbI JaHHbIX N3MepsAeMoro curHana — 9 6ut (9-m 6uTt - 6wt
yeTHocTun). Tonbko koraa 9-m 6uT paBeH 0, Toraa cpabartbiBaeT Tpurrep.
CooTHoweHne Tpurrepa, KoHGUrypauns gaHHbIX TpUrrepa Takme xe, Kak y
Tpurrepa [data];

[1:data] — 6UTbI OaHHbIX N3MepPAeMoro curHana — 9 6ut (9-m 6uT — 6UT
yeTHocTW). Tonbko kKorga 9-n 6uTt paBeH 1, Toraa cpabaTbiBaeT Tpwurrep.
CooTHoweHne Tpurrepa, KoHOUrypauus gaHHbIX TpUrrepa Takme xe, Kak y
Tpurrepa [data];

[x:data] — 6uTbl gaHHbIX N3MepssieMmoro curHana — 9 6ut (9-n 6ut - 6ut
yeTHOCTW). HezaBncrmo OT 3HauyeHus 9-ro buTta, Tpurrep cpabatbiBaeT Ha
ykaszaHHOM 6uTe gaHHbiX. CooTHOLWEHWE Tpurrepa, KOHUrypaums gaHHbIX
Tpurrepa Takue xe, Kak y Tpurrepa [data];

OwwnbKa YETHOCTM — OENCTBYET NPU NPOBEPKE YETHOCTM N0 OUTY YETHOCTWN,
Tpurrep cpabaTtbiBaeT npu oLmnMbKe YETHOCTW.

OexkoanposaHmne nocneposarenbHom wmnHbl UART

[JnnHa cnoBa W3MEpPEeHHOro cwurHana cocTaBnseT 8 OuT, 6UT 4YeTHOCTU
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OTCYTCTBYET; CKOPOCTb Mepepaym AaHHbiX 19,2 K6UT/c, WiecTHagLUaTepnyHas;
PEXMM TpUrrepa Kkak 6uT gaHHbIX: 55. BbinonHWTe cnenylolime OencTeuns:

(1) Haxxmunte S1, yTobOblI OTKPLITL KaHan AeKoanpoBaHWUs, N HaxmmTe S1 eLle
pas, YTOObl OTKPbITb MEHIO KOHPUTypaLnn LUNHBI;

(2) Bbibepute Tvn wmnHbl kak «UART», HaxkxmuTe Ha «Ch1x, «ldle High», «Parity
None», «8bit», «19.20kb/s», oTobpasuntca «hexadecimal», 3aTem 3akponTte
MEHIO;

(3) OTKpoTE MEHIO HACTPOWMKIN pexmma Tpurrepa, Haxmute «Datar», BBeguTte
55 Bpy4HYyO 1 HaxxmuTe «Enter» ona noarsepXxneHus;

(4) PerynnpoBka NnoporoBoro ypoBHs B COOTBETCTBUW C YPOBHEM aMMINTyAbl
CUrHana MoXeT NPUBECTU K CTabunbHOMY Tpurrepy curHana. 'pacdumnyeckmim
nHTepdenc tpurrepa wWnHbl UART nsobpaxeH Ha pucyHke 12-7:

Cnocob 1: HaxmunTte Ha nHpopmaumo o KoHpuUrypaunmn ', 4TOObl OTKPbITb
OKHO perynmpoBKiM NOPOroBOro ypoBHSA KaHana AekognpoBaHus, N nepeTtawnTte
none perynnpoBKn BBEPX 1 BHU3, YTOObI OTPEryMpoBaTb NOPOrOBbIN YPOBEHD.

PucyHok 12-7. PerynupoBka ypoBHS gekoamposaHus wmnHol UART

Trigger
Cnocob 2: lnutenbHoe HaxaTue nepekyaTtens HaBuraymm Tpmrrepanl
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MNO3BOMIAET MEepPeKtoYaTbCs MeXAy MOPOroBbiM YPOBHEM LUMHbI U YPOBHEM
Tpurrepa.

PucyHok 12-8. 'padunuecknin nutepdenc wmHbl UART

OnuncaHwme rpadpunueckoro nHrepgemca wmHol UART:
(1) MonoxeHwne Tpurrepa
(2) Twvn Tpurrepa

(3) MNMoporoB.bi ypoBeHb

(4) NHdopmauma o KoHpUrypaunm

(5) dexkoampyinTte nakeT AaHHbIX, NOAPOOHO ONMUCAHHbIN HUXE
(6)

6) Oekoanpynte gaHHble N COOTBETCTBYHOLLYIO 06N1aCTb OCUMNNOrPaMMbl
OnuncaHme nakeTa gaHHbIX gekogupoBaHumsa winHbl UART:

(1) NMakeT paHHbIX OekoaMpoBaHUA OTOOpaXkaeT AaHHbie O paboTe LWWHbI B
peanbHOM BPEMEHU;

(2) JanHble pekoanpoBaHmMa oTobpaxatloTcsa B LUecTHagUaTeEPUYHOW cucTeme
6enbiM LIBETOM;

(3) Ecnn pnuHa cnoBa cocTaBnsAeTr 5-8 6uT, OaHHble [OEKOOMPOBaHUA
oTobpaxkaloTcsa B BUAe OByx 6UT WwecTHaguaTtepu4Horo yucna. Ecnmn gnunna
cnoBa cocTaBngaeT 9 6uT, JaHHbIe OeKoanpoBaHMsa oTobpaxatoTes B Buae 3
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OuT LWecTHagUaTeEPUYHOro Ymcna, a 9-m 6ut otobpaxkaeTcs CneBsa;

(4) Ecnn B paHHbIX AEKOANPOBAHUA €CTb OLLINOKAa, U, ecnin OLNOKa B CTOMNOBOM
ouTe, AaHHble OTOOpPaXatoTCs XeNTbiM LBETOM. Ecnn 9T0 owimbka 4YeTHOCTW,
AAaHHble 0TOOpaXXarTCA KPaCHbIM LIBETOM;

(56) Ecnn nosiBnaeTca 3HaK «?», HEO6XOQMMO HACTPOUTb CTPOYHYIO Pa3BEPTKY
ANs NPOCMOTpPa pe3ynbTaToOB AEKOANPOBAHUS.

3
2 6

5
4

PucyHok 12-9. TekcToBbi nHTepdenc wnHbl UART

OnuncaHwme TekctoBoro nHrepcgemca UART, cm. pucyHok 12-9:

(1) S1/S2/S1&S2 - nHdbopmauusa o WnHe KOHpUrypaumm kaHana.

(2) O6bnacTb ona pekoanpoBaHHbIX AAHHbIX.

(3) Kog, ASCII, cooTBeETCTBYIOLLNM TEKCTOBbIM OaHHbIM (ecnn dopmaT OaHHbIX
coctaBngaeT 9 6uT, n 6uT yetHocTn otcyTtcTByeT, koa ASCII cooTBeTCcTBYET
HVKHUM 8 BUTamM JaHHbIX C IEBO CTOPOHbI).

(4) CueTtunk: BbluucnseT obuiee KONMYecTBO KaapoB 1 npoueHT kagpos ERR
(owmbka yeTHOCTU K oLLMBKa CTONOBOro 6uTa).

(5) KHonka «Clear»: O4ncTtka gaHHbIX CHETYMKA.

(6) Monoca npokpyTKN.

B obnactm pgaHHbIX AekogMpoBaHWA OaHHble 00 owwmbke CcTonoBOro 6uta
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oTOOpa)kaloTcA XenTbiM LBETOM, a faHHble 00 OoLnbke [OeKoAMpPOBaHWUSA
oTOOpaXkaloTcsa KpacHbIM LBETOM;

12.2 Tpurrep n gexoauposasuve wmHbi LIN

[na npaBunbHOro pgekognpoBaHuA pAaHHbIX WKHbI LIN n obecnevyeHus
CTabunbHOCTM Tpurrepa HeObBXoAMMO HACTPOUTb KOHMUIrypauuio LLWHbI,
BbIMOSIHUTb HACTPOWKW pPeEXMMa TpUrrepa 1 ypoBHA Tpurrepa.

e KoHpurypaums WnHbI

sS1 S2

MpoBeanTe nanbLem BIEBO MO . nnn . , YTOObl OTKPbITb MEHIO
KOHpUrypaumm LWnHbI, HEOO6XOANMO BBECTU

IcTOYHUK — BbIGEPUTE NCTOYHUNK CUTHANa o1a 4eKOAMpPOBaHUSA.

YpoBeHb 6e30ENCTBUSA — BbICOKNI N HA3KWIW. BbibepuTte: oTobpaxaTb BbICOKNI
aKTUBHbIN NN HU3KUI aKTUBHbIN YPOBEHb NOCNE HavanbHOro 6uta curHana

n3amepsemMoro o6opynoBaHUS.

CKkopocTb nepefayn - BbIOEpUTE CKOPOCTb Nepedayn, COOTBETCTBYHOLLYHO
N3MepAEeMOMY CUTHanNYy, a TakXKe ee MOXHO HaCTPOWUTb.

Cnocob HacTpounku Takow xe, kak 1 anga wnHbl UART, nosTomy nHdopmaumns
3[leCb He NOBTOPSAETCS, KaK NokasaHo Ha pucyHke 12-10:
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B4 +

LIN1.3 LIN1.3-L LIN2.0

LIN

CAN(FD)

Zoom 50%

PucyHok 12-10. MeHto koHburypaumm wnHbl LIN

e Pexum Tpurrepa

OTkpowmTe MeHto KOHdUrypauum Tpurrepa n Bbibepmte COOTBETCTBYIOLLMIA TUM
Tpurrepa. Ecnn BbibpaH Tpurrep wuHbl LIN, pexum Tpurrepa BKAOYaeT:

CUHXPOHHbIW NepegHnin GpoHT, naeHTUdUKaTop Kagpa, naeHTndrkaTop Kagpa
1 gaHHble. Cm. pycyHok 12-11:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video LIN S2 UART

PucyHok 12-11 MeHto KoHburypauum pexmma tpurrepa wmnHbl LIN

a) CUHXPOHHbIN HapacTalowmn GPoHT — Korga 3akaH4dmBaeTcs «V/IHTepsan
CUHXPOHM3aunm» WwunHbl LIN, HapacTarowmin GpoHT cpabaTbiBaeT.

b) WpeHtundwnkatop kagpa — Tpurrep cpabartbiBaeT npm obHapyXeHunm Kkagpa ¢
NOeHTUONKATOPOM, pPaBHbIM YCTaHOBNEHHOMY 3HadeHuto. Bbibepute
«Frame ID», HaXXMUTe Ha gaHHble Ha CEHCOPHOM 9KpaHe W UCMONb3ynTe
BCMJ1bIBAIOLLYO BUPTYasbHYIO KnaBmaTypy, 4ToObl UISMEHUTL UX.
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c) NpeHtndumkatop Kagpa W OaHHble - Tpurrep cpabaTtbiBaeT npu
obHapyXeHnm kagpa C WOEHTUPUKATOPOM W AAHHbIMW, PaBHbLIMU
yCTaHOBNEHHOMY 3HayeHuto. BolbpaB «Frame ID and Data» HaxmuTe Ha
NOeHTNMNKATOP NN OaHHbIE N YCTAaHOBUTE UX.

e [lekoamnpoBaHume nocnegoBatenbHoM WwnHbl LIN

Ch1 nogknto4eH K namepsemMomy curHany. YpoBeHb 6e30eCTBMSA BbICOKUN,
CKOPOCTb Mnepepadn pgaHHbix 19,2 kK6ut/c. Pexnm Tpurrepa — CUHXPOHHbIN
nepegHMin GpoHT. BoinonHUTe cnepytowmne oenNcTBUS:

(1) HaxxmunTe S1, 4ToObl OTKPbLITb KaHaN AeKOANPOBaHUSA, U HAXXMUTE eLle pas,
YTOObl OTKPbITb MEHIO KOHMUTYPALMA LUWNHBDI;

(2) Bbibepute Trn wnHbl «LIN», HaxxmunTe Ha «Ch1y, «ldle High», «19.20kb/s», a
3aTeM 3aKPOWTE MEHIO;

(3) OTkpoTe MeHK KOHdUrypaunum pexmma TpUurrepa M HaxXMuTe KHOMKY
«Synchronous Rising Edgey;

(4) HaxxmunTe kKHOMKy mHdopmMaumm o KoHdurypaymm , YTOObl OTKpPbITb
OKHO HaCTPOWKWM MOPOroBOro YpPOBHS KaHana QOekoaupoBaHus, =
nepeTawmTe Nose HaCTPOWMKM BBEPX N BHN3, YTOObI HACTPOUTbL MOPOroBbLIN
ypoBeHb. OTperynnpymnTte noporoBbii YpOBEHb B COOTBETCTBUMN C YPOBHEM
aMnAnTyabl curHana, 4tobbl obecrneynTb CTabunbHbIM TPUITEP CUrHana.

pachunyecknin nHtepdenc tpurrepa LIN nsobpaxeH Ha pyucyHke 12-12:
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PucyHok 12-12. 'pacdunueckunin nHtepdenc LIN

OnmncaHme nakeTa gaHHbIX gekoanpoBaHma wnHbl LIN:

(1) MakeT paHHbIX OekogMpoBaHMA OTOOpaXkaeT AaHHble O paboTe LWHbI B
peanbHOM BPEMEHW.

(2) OaHHble pekoanpoBaHus oTobpaxaloTcs B LUeCTHAALATEPUYHON CUCTEME;

(3) «Frame ID» oTobpaxaeTtcsa xentbiMm LBeTOM, «Data» oTobpaxaeTcsa 6enbim
uBeTom, a «Parity sum» oTobpaxkaeTcsl 3eneHbiM uBeTomM. Ecnn B cymme
4EeTHOCTW €CTb OLWNOKa, OHa OTOOpaXkaeTcsa KpacHbIM LBETOM «E».

(4) Ecnn nosiBnsieTcs 3HaK «?», HEOGXOAMMO HaCTPOUTb CTPOYHYIO Pa3BEPTKY
ANs NPOCMOTpPa pe3ynbTaTOB AEKOANPOBAHUS.
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B BC BD BE BF

PucyHok 12-13. TekcTtoBbin nHTepdenc LIN

OnucaHmne TekcToBoro nHtepdgemca LIN, kak nokaszaHo Ha pyucyHke 12-13:

(1) «Ch»: KaHan WKWHBbI.

(2) «Time»: BpemeHHble WHTepBanbl MeXay nocnegHuMm un TekywUMn
Kagpammu.

(3) «ID»: BHaueHune ngeHTUdMKaTOpa Kagpa.

(4) «Data»: [laHHble Kagpa.

() «Parity sum»: Cymma 4eTHOCTM Kagpa, owwmbka CymMMbl YETHOCTW
oTOoOpaXiaeTcs KPpaCHbIM LIBETOM.

(8) «Trigger»: «Yes» 03Ha4aeT, YTo Kaap OOCTUraeT yCnoBua Tpurrepa.

(7) KHonka «Clear»: O4mncTtka gaHHbIX CHETYMKA.

12.3 Tpurrep v aexoauposaHue wmnHbl CAN(FD)

Cepua AVU2 noppepxunBaeTt Tpurrep n gekogmpoBaHume wmnHbl CAN, WWHbI
CAN FD. [nsa npaBuIbHOrO OEKOOMPOBaAHUA OAaHHbIX WWHbI 1 obecneyeHns
CTabWNbHOCTL Tpurrepa Heob6XOoAMMO HaCTPOUTb KOHPUrypaumo LWUHBbI,
BbINOSIHUTb HACTPOWKW pexnma Tpurrepa 1 ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl
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NpoBeanTe nanbuem BEBO MO . nnun - , YTOObl OTKPbITb MEHIO
KOHUrypaumm LWWHbI, HEOBXOOMMO YCTaHOBUTb WCTOYHWUK CUrHana, TUM
CuUrHana M CKOpPOCTb nepefaynm OaHHbIX HacTpauBakOTCs B COOTBETCTBUU C
N3MEPEHHbLIM curHanom. Meton HaCcTPOMKM MOEHTUYEH METOLY HACTPOWMKW
wunHbl UART, nosTomy nHgopmauuna sgecb He nostopsietcs. CMm. pucyHok 12-
14,

A N N e N e e R - — ) | L UL L LW S Y R ~

AN(FC

DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 49 12EFABCD

PucyHok 12-14. MeHto koHpurypauum wuiHel CAN/CAN FD

e Pexunm Tpurrepa

OTKponTe MeHIo KoOHdUrypaunum Tpurrepa 1 Bbibepmnte COOTBETCTBYIOLLMIA TUN
Tpurrepa. Ha pucyHke 12-15 BblbpaH Tpurrep wmnHbl CAN S1:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut

PucyHok 12-15. MeHto koHpurypaumm pexunma Tpurrepa wimiHbel CAN FD
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OnuvcaHne MeHto Bbibopa pexrma Tpurrepa:

a)
b)

Ha4dano kagpa — Tpurrep B Hayane Kagpa;

oeHTndumnkatop ypganeHHOro kagpa - HacTpouka wageHTudukatopa
COOTBETCTBYET TpUIrrepy yganeHHoro kagpa. Beibepute «Remote Frame ID»
N YCTAaHOBUTE 3HAYEHME NOAEHTNGUKATOPA B HNXKHEN YacTy 061acTy AaHHbIX
Tpurrepa.

Onuncanne onepaunm: HaxmunTe LI,I/Id)pr Ha CEHCOPHOM 3KpaHE€ " BbINOJIHNTE

YCTaHOBKY C MOMOLLbIO BUPTyasibHOW KNaBnaTypbl;

c)

NoeHTundurkaTop Kagpa gaHHbIX — TpUrrep cpabaTbiBaeT Ha Kagpe OaHHbIX,
KOTOPbIN COOTBETCTBYET YCTaAHOBJIEHHOMY WAeHTUdUMKaTopy. Pexunm
KOH(urypaumm wgeHtudmkaTopa Kagpa [HOaHHbIX TakoMm Xe, KakK W
KOH(Urypaumm ngeHTudmrkatopa yganeHHoro kagpa gaHHbiX;
NoeHTundurkaTop yaganeHHOro kagpa/kagpa gaHHblX — Tpurrep cpabaTbiBaeT
Ha ypaleHHOM Kagpe WM Kagpe [OaHHblX, KOTOpble COOTBETCTBYIOT
ycTaHOBNEHHOMY uaeHTndunkaTopy. KoHdurypaums wnaeHTudmkaTopa
yOaneHHoro kagpa/kaapa gaHHbIX Takas Xe, Kak KOHpurypaums yaaneHHoro
Kagpa OaHHbIX;

NoeHTndunkatop kagpa AaHHbIX U NOEHTUAUKATOP HaHHbIX — TpuUrrep
cpabaTbiBaeT Ha Kagpe AaHHbIX, KOTOPbIE COOTBETCTBYIOT YCTAaHOBIEHHOMY
noeHtTudukaTopy v gaHHbiM. MeTton KoHuUrypaumm TakoMl Xe, Kak u
KOH(Urypaumm yganeHHoro Kkagpa;

Owwnbka kagpa — Tpurrep cpabartbiBaeT npm ownbke kagpa CAN;

Bce owmbkm - Tpurrep cpabatbiBaeT npuv Hanunduu nobonm owmbkn B
dopmaTe nnm akTMBHOCTW;

Owmnbka noaTBepxaeHna — Tpurrep cpabaTbiBaeT MNpuv pPeLecCuBHON
(BbICOKOIN) MO3ULMIN NOATBEPXAEHUS;

Kagp neperpysku — Tpurrep cpabartbiBaeT Ha kagpe neperpysku CAN.

OexkoanposaHme nocnegoBaTenbHom winHbl CAN

Ch1 nogknto4veH K n3mepssieMomMy curHany. YpoBeHb 6e34encTBmst BbICOKNIA,
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CKOPOCTb Mepenaynm AaHHbix 1 M6wuT/c; pexum Tpurrepa — Hadano kagpa.
BbinonHuTe cneayouime AencTBus:

1. HaxmwuTte S1, 4ytobbl OTKPbITb KaHan gekoanpoBaHus, n HaxmuTe S1 ewle
pas, YTOObl OTKPbITb MEHIO KOH(Urypauun LUNHbI;

2. Bbibepute Tnn wmnHbl « CAN», 3aTem HaxmuTe «Ch1y, «ldle High» n «1Mb/s»,
FD BaudRate yctaHoBuTe Ha «None». BbInONHMB HACTPOWMKY HaXMWUTE Ha
NyCTyto 06/1aCTb, YTOObI 3aKPbITb MEHIO;

3. OTkponTe MeH KOHdUrypauum pexmnma Tpurrepa n Haxmmrte Ha «Frame
Start»;

4. OTperynupymte rMoOpoOroBbli ypOBEHb B COOTBETCTBUW C aMNAUTyOoN
curHana. padunyecknin nutepdenc tpurrepa CAN nsobpaxeH Ha pncyHke
12-16:

PucyHok 12-16. NHTepdeinc gekogunpoBaHus wmnHol CAN

N3yunte nosuuymio BbibOpkK: Touyka BbIOOPKM — 9TO MOMEHT BpPEMEHWU, B
KOTOpbIN ocuunnorpad npoms3BoanT BbIOOPKY YPOBHSA 6uTa. Toyka BbIOOPKW
npencraBneHa rnpPoLUeHTHbIM COOTHOLLEHUNEM «BPEMEHM OT Havana nepegayu
6uta OO0 TOYKM BbLIGOPKU» N «BPEMEHN nepepadym OwuTa». Haxmute Ha
NPOLEHTHOE COOTHOLLUEHME cnpaBa OT TOYKW BbI6GOPKW, YTOOLI BbIMNONHUTL
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COOTBETCTBYOLME HACTPOMKW. [lnanasoH perynnpoBKY NONOXEHUS BbIOOPKMN
cocTtaBnsaeT ot 0% [0 99,9%.

OnucaHmve nakeTta faHHbIX gekognposaHuMa winHbl CAN:

1. llakeT gaHHbIX OeKoampoBaHUA OoTObpaxaeT OaHHble O paboTe WnHbI B
peanbHOM BPEMEHMN.

2. [aHHble pekognpoBaHus oTobpaxatoTcs B LLECTHAALATEPUYHON CUCTEME;

3. «Frame ID» oTtobpaxaeTcs xentbiMm UBeToM, «Data» oTtobpaxaeTcs 6enbim
ueetomMm, a «DLC» n «CRC» oTobpaxaetcsa 3eneHbiMm LBeTOM. Ecnu ecTtb
ownbka Kagpa, oHa oTobpaxaeTcs KpaCHbIM «E».

4. Ecnwn nosBnsieTcs «?», HEO6XOAMMO OTPEryNMpoOBaTb CTPOYHYO pPasBeEPTKY
019 MPOCMOTpa pe3ynbTaTOB OEKOANPOBaHUS, a «!» yKasblBaeT Ha TO, YTO
dopma curHana WwnHbl, COOTBETCTBYIOLLAA NaKeTy AaHHbIX AeKOAMPOBaHUS,
HernoJsiHa N JaHHble HEe MOryT ObITb 0TO6paXXeHbl NPaBUIbHO.

PucyHok 12-17. dekognposaHue wmnHbl CAN B TEKCTOBOM pexunme

OnuncaHme TekctoBoro nHrepcgemca CAN, kak nokasaHo Ha pyucyHke 12-17:

1. «Ch»: KaHan WnHbI.
2. «Time»: BpemeHHble WHTEpBanbl Mexay MnocnegHMMmMm W TEeKYLMMN
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Kagpammu.

3. «ID»: 3HauyeHme wnpeHTudukatopa kagpa CAN, oTobpaxaemoe B
LuecTHaguaTepmnyHomMm opmate, Makcumym 29 6uT.

4. «Type»: Tn Kagpa, «SFF» cTangapTHbIN Kagp AaHHbIX, «<SRF» cTaHgapTHbIN
yaaneHHbl kagp, «<EFF» pacwmperHbii kagp gaHHbiX, «ERF» paclumpeHHbin
yOaneHHbIn Kagp.

5. «DLC»: konnyectso 6aMTOB AaHHbIX, OTNPABAEHHbIX 3TUM Kagpom. ITO
3HaYeHMEe MOXHO UTHOPUPOBATb A9 yAaNeHHbIX KaapOB.

6. «Data»: [laHHble kagpa.

7. «CRC»: koHTponbHbI kog CRC kagpa.

8. «Error»: owmnbka otBeTa, ownbKa 3anonHeHus 6muToB, owmbka dopmaTa,
owwnbka CRC.

9. «Trigger»: «Yes» 0O3Ha4aeT, YTO Kagp AocTmraeT ycnoBusi Tpurrepa.

10. «Statistics»: nogcuUnNTbIBAaET KOMMYECTBO COObITUMA Tuna Kagpa, AJNHY
OAHHbIX, CTaTyca 1 T. A., a Tak>Xe NPOLEHT.

12.4 Tpurrep v pexogmnposanme wmnHbl SPI

[lna npaBuNbHOro pekoguMpoBaHMs [HOaHHbIX WWHbl SPl n obecnevyeHunsa
cTabunbHOCTM Tpurrepa HeobxoaMO HaCTPOUTb KOHMUIypauuo LUNHBbI,
BbIMOSIHUTb HACTPOWMKIW pexXmnma Tpurrepa n ypoBHs Tpurrepa.

e KoHpurypaums WnHbI

[MpoBegnTe nanbuem BAEBO MO nnm , 4TOObl OTKPbITb MEHIO
KOHUrypaumm wmnHel. Heobxogmmo BBECTU cnenyolme HaCTPOMKN:
ICTOYHWMK TaKTOBOW 4aCTOTbl, UICTOYHUK OAHHbIX, CUrHAN BbIbOpa MNKPOCXEMbI
W OJIHa CfoBa AaHHbIX, KaKk Noka3aHo Ha pucyHke 12-18:
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PucyHok 12-18. MeHto KoHdpurypaumm wmnHbl SPI

e Pexum Tpurrepa

OTkpowmTe MeHto KOHdUrypauum Tpurrepa n Bbibepmte COOTBETCTBYIOLLMIA TUM
Tpurrepa. Ha pucyHke 12-19 BbibpaH Tpurrep wmnHbl SPI:
Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt TimeOut Video

PuncyHok 12-19. MeHto KoHburypaumm pexmnma Tpurrepa wimHbl SPI

MeTtoa paboTbl Takom Xe, Kak n ¢ nageHtudmnkatopom kagpa CAN, koTopbin
OO/MKEH OblTb conocTaBfeH B KOHuUrypauum, noaTomMmy WMHGopMayms
NOBTOPATbLCS 30€eCb He byaeT.

NMpumeyaHmne: B COOTBETCTBUMN C OQIMHOWM 6anTa AaHHbIX, YCTaHOB/IEHHOW
AeKoanpoBaHMEM LLUNHbI, yCTaHAaBNMBAETCA 3HAYEHME COOTBETCTBYOLLEro buTa
B Npeaenax gnvHbl bamTta. Tpurrep cpabaTbiBaeT, KOrga CoOoTBETCTBYHOLWMNA BUT
LUNHbI AAHHbIX COBNAAaEeT C YCTAHOBMEHHbIM 3Ha4YEHUEM.
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e [MocnepoBaTenbHana wmnHa SPI

N3mepsiembinn kaHan curHana Ch1 nogkntoveH Kk CLK, kaHan Ch2 noagkntoveH K
DATA, coctosiHne 6e30encTBMSA LWWHbI BbICOKOE, MPOn3BOAUNTCA BblIOOpKa
nepegHero opoHTa TaKTOBOrO MMMyNbCa; OJiMHa CNOBa AAHHbIX COcTaBnseT 4
6uTa; BbIbOp MuMKpocxemMbl CS BbIKIOYEH; PEXNM TpUrrepa COOTBETCTBYET
«Data» npn 0001. BeinonHuTe cnepytoLwime aencTens:

1. Haxxmunte S1, 4yToObl OTKPbLITb KaHan AekoaMpoBaHUsa, N HaxXxmuTe S1 ewle
pa3, 4TObbl OTKPbITb MEHIO KOH(UTypaunun LWNHBLI;

2. Bbibepute B KadecTBe TunNa WWHbI «SPl», Onsg TakTOBOro ummnynbca
BbibepuTe nepegHuin GpoHT «Ch1», Ana gaHHbIX — BbICOKU YpOBEHb «Ch2y,
a OoNs AJ1IMHbI CNoBa AaHHbIX — «4bity;

3. OTKpoMTE MEHIO HACTPOMKWN TpUrrepa, HaXMuUTe AaHHble Ha CEHCOPHOM
9KpaHe N UCNONb3yMTE BUPTyasbHYIO MPOrpamMmMHyl0 KiaBuaTypy, 4ToObl
3agaTtb ons gaHHbix cootBetcTBUEe «0001 »;

4. OTperynupymte NOPOroBble YpPOBHW ABYX KaHa/lOB B COOTBETCTBMM C
aMnNANTYOon curHana; rpacpuyeckmnm nHtepdenc Tpurrepa SPI1 nsobpaxeH
Ha pucyHke 12-20:

PucyHok 12-20. HTepdeinc gekognpoBaHus WwinHbl SPI
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OnuncaHme nakeTa gaHHbIX geKkoanpoBaHmsa WnHbl SPI:

[MakeT paHHbIX AekoaMpoBaHMA OoTOOpaXiaeT gaHHble 0 paboTe LWHbI B
peasnibHOM BPEMEHMW.

[laHHble pekoampoBaHMA oTobpaXxatoTcs B LUECTHAALATEPUYHOW CUCTEME;
[laHHble oTo6paXkatoTcs B 6enom LBeTe.

Ecnun nosBnaeTcsa 3HaK «?», HEOOXOAMMO HACTPOUTb CTPOYHYIO Pa3BEPTKY
AN NPOCMOTpPa pe3ynbTaToB AeKOANPOBaHUS.

PuncyHok 12-21. TekcTOBbI MHTEPdENC WKnHbI SPI

OnuncaHme TekcToBOoro nHrepoenmca SPI, kak nokasaHo Ha pucyHke 12-21:

a)

«Ch»: KaHan WWHbI.

b) «Time»: BpeMeHHble WHTepBanbl Mexay nocnegHUMM U  TeKyLLMMN

c)

Kagpammu.
«Data»: B COOTBETCTBMM C HACTPOMKOW AJ/INHbI C/IOBA JAaHHbIX 0OTOOpaXxkatoTcs
AeKoanpoBaHHble [faHHble. Hanpumep, ecnu [OnnvHa cnoBa [aHHbIX
cocTaBnaet 8 6uT, B cTONOLE OaHHbIX OTOOpaXkaeTca TONMbKO oavH 6anT;
eCnn [NnHa CcnoBa fAaHHbIX cocTaBnsieT 16 6uT, B cTONbOLE MAaHHbIX
oTobpaxaeTtcsa 2 6anTa; ecnu ONIMHA C/oBa OAaHHbIX cOocTaBnsieT 24 6uTa,
oTobpaxaeTtcsa 3 banTa; a ecnn asIMHa cnoBa OaHHbIX cocTaBndaeT 32 6uTa,
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oTtobpaxaeTtcs 4 banTa.
d) «Trigger»: «Yes» 03Ha4aeT, YTo Kafp AocTuraeT yCnoBus Tpurrepa.

MpumeyaHue: ognH kagp «One frame» namepsieTcs ycTaHOBIEHHOW «AJIVIHON
CNoBa AaHHbIX» 1 MOXET COOTBETCTBOBATb NOTOKY Koga 1 6uTta gaHHbIX.

12.5 Tpmrrep m gexoauposaHune wmHbi 12C

[Ona npaBUNbHOrO OEKOAMPOBAHUS faHHbIX WKUHbl 12C n obecneyeHuns
cTabunbHOCTK Tpurrepa HeobXOAMMO HACTPOUTb KOHMUIypaLUIO LUNHBbI,
BbIMO/THUTb HACTPOMKW peEXMMa TPUITepa 1N YPOBHSA TpUrrepa.

o KoHpurypayms WwnHbI

s1 S2
npOBe,D,I/ITe nanbuem B/EBO IO . nnnm ., 4TOObI OTKPbITb MEHIO

KOHMUrypaumm lWnHbl. KOHdUrypaums LWHbI BKIOYaEeT TaKTOBbIN CUTHanN
(SCL) wn nocnepoBaTenbHble paHHble (SDA), cooTBeTcTByOLUME
HacTpowkam KaHana. Cm. pncyHok 12-22:

PucyHok 12-22. MeHto KoHpUrypaumm WwunHbl 12C
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MpumevaHwms: ecnn yctaHosneH kaHan SCL nnm SDA, cuctema aBToMmaTuyecki
YCTaHOBUT Opyrve KaHanbl.

e Pexum Tpurrepa
OTKponTe MeHI0 KOHUrypaunum Tpurrepa 1 Bbibepmnte COOTBETCTBYIOLMNIA TUN

Tpurrepa. Ecnu BbibpaH Tpurrep wWuHbl 12C, HaXXMUTE Ha TN 1 B3aMMOCBA3b
Tpurrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 12-23:

Measure Save Cursor Sample Display Trigger

Common Edge PulseWidth Logic N Edge Runt TimeQut Video

PucyHok 12-23. MeHo KoHpUrypaumm pexmnma Tpurrepa wiuHbl 12C

OnuncaHne MeHIo pexunma Tpurrepa:

a) YcnoBue Tpurrepa — Tpurrep cpabartbiBaeT, korga SCL nmeeT BbICOKUNA
ypoBeHb, a SDA nmeeT 3agH1in GPoHT (BKOYaa nepeTpurrep).

b) Ycnosme octaHoBkM — Tpurrep cpabatbiBaeT, korga SCL nmeeT BbICOKUIA
ypoBeHb, a SDA nmeet nepegHnmn opoHT.

c) lNoTepa noarBepxgeHuss — Tpwurrep cpabaTtbiBaeT, korga O6uT curHana
NOATBEPXOEHNSA LUNHBbI UMEET BbICOKWI YPOBEHD.

d) lNoBTOpHbI Tpurrep — Tpurrep cpabaTbiBaeT, Korga HOBOE YCNoBue
Tpurrepa npPonCXoauT 0 YC/I0BUSA OCTaHOBKW.

e) Het noatBepxpoeHus apgpeca - Tpwurrep cpabaTbiBaeT, Kkorgoa 6uTt
noaoTBEPXOEHNS B NONMe YCTAaHOB/EHHOro agpeca HeaencTBUTENEH
(nrHopupys 6ut W/R), Bbibepute «Address» B [OaHHbIX Tpurrepa w
NCNONb3YWTE BCMJ/IbIBAIOLWLYO BUPTYanbHylO KnaBuatypy pOns  ero
N3MEHEHWUS.

f) Twnkappa 1 — Start + Address 7 + Read/Write + Acknowledge + Data; ecnun
BCce 6uUTbl B TUNE Kagpa COBMagalT, Tpurrep cpabaTblBaeT Ha Kagpax
YyTeHusa/3anmncm B pexmnme 7-6UuTHoM agpecauunm Ha 17-m OpoHTE TaKTOBOTO
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nMnynbcea.

MeTon paboTbl Tna Kagpa 1: BbibepuTe 3HaYeHUsa nocne agpeca/paaHHbIX,

HaXMmMTe Ha 3HaAa4YeHWnd nocne a,qpeca/,u,aHHblx Ha CEHCOPHOM 3KpaHE W’

N3MEHUTE NX C MOMOLLIbIO BCMNJIblBAOLLEN BleTyaan0|7| KnaBumaTypbl.

a)

Tun kagpa 2 — Start + Address 7 + Read/Write + Acknowledge + Data 1 +
Acknowledge + Data 2; Tpurrep cpabaTtbiBaeT Ha Kagpax YTeHusa/3anmncum B
pexmnme 7-0MTHOWM agpecaunn Ha 26-M (ppPOHTE TaKTOBOro UMMybca, eCNn
Bce 6uTbl B TUNe kKagpa coBnagatoT. Metog paboTbl NO HAacTpomke Tuna
Kagpa 2 Takomn Xe, Kak 1 onga tmna kagpa 1, noaTtomy nHpopmaumns 3gechb
NOBTOPATbLCS HE ByaeT.

YT1eHune gaHHbix EEPROM - ecnu onepauyms YteHms, KOTopas cCogepXxuT 6ant
ynpasneHna 1010xxx EEPROM, nossnsetca Ha wunHe, n 6ut curHana
NOATBEPXOEHNSA NPABUbHbBIN, TO CYHNTAHHbIE AAHHbIE MOXHO cobpaTb. Ecnn
cobpaHHble JaHHble N 3afaHHble AaHHbIE COOTBETCTBYIOT YCTaHOBNEHHOMY
YCNOBUIO COOTHOLWEHMA, cpabaTbiBaeT Tpurrep no pPOHTY TakTOBOro
curHana 6uta noaTBepXaeHUs nocne bamTa JaHHbIX.

Mocne Bbibopa «EEPROM Data Read» HaxXmMumTe KHOMKY COOTHOLLEHUNA «=»
«>» «<» «#», METO[ HACTPOWMKW WNOEHTNYEH MEeTody HaACTPOMKWM B nose
agpeca.

10-6UTHBIN Kagp 3anucu — Tpurrep cpabatbiBaeT no 10-6butHOMY Kagpy
3anucun no 26-my (OPOHTY TaKTOBOro CuUrHana, ecnm Bce 6uthbl B LWabnoHe
coBMnagator.

Pexum Ttpurrepa - ycnoBue Ttpurrepa, SCL nopgkniodaetca Kk Ch2, SDA
nogkntodaetcs K Ch1. BeinonHnTe cnegyowmne oencTBus:

Haxmute S1, 4yTobbl OTKPbITb KaHan OeKoAnpoBaHUA, N HaxmutTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLunn LUNHBI;

BbibepuTte B kKadyecTBe Tuna WinHbl «I12C», OTKPOMTE MEHIO HACTPOEK LLNHbI N
BbibepuTe TakToBbIN SCL B KayecTBe kaHana Ch2;

OTKponTe MeHK KOHdUrypaum pexmma Tpurrepa M Haxmute Ha «Start
Condition» Ha CEHCOpPHOM 3KpaHe.
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YcTaHOBUTE TMOPOroBbIA  YPOBEHb [OBYX KaHanoOB B COOTBETCTBUN C
aMnNNnNTYaOon curHana; rpadunyeckunm nHtepdenc Tpurrepa 12C nsobpaxeH
Ha puCyHke 12-24:

PucyHok 12-24. I'pacduruecknin nHtepdenc wuHbl 12°C

OnuncaHme nakeTa gaHHbIX AEeKOAMPOBaHUA WnHbI 12C:

1.

2.
3.

[MakeT paHHbIX OekoaMpoBaHUA OTOOpa)kaeT gaHHble 0 paboTe LWHbI B
peanbHOM BPEMEHW.

[laHHble gekoanpoBaHMA OTOOpaXatoTcs B LUECTHAALATEPUYHON CUCTEME;
OTobpaxeHne coaepXMmMoro agpeca: afgpec 4YTeHus oTobpaxaeTtcs
3eNeHbIM LBETOM, apec 3anncu oTobpaxkaeTcs XeNnTbiM LiBETOM, a fJaHHblEe
oTobpaxatotca 6enbim useTtom. «\W» obo3HavaeT onepauumto 3anucu, «R»
0603HayvaeT onepauuto YteHns, «D» 0603Ha4aeT gekoanpoBaHMe AaHHbIX, a
«~A» 0603Ha4YaeT OoTCyTCTBME BMTa CUrHana NoaTBEPXAEHUS.

Ecnun nosiBnaeTcsa 3HaK «?», HEO6XOAMMO HACTPOUTb CTPOYHYKD Pa3BEPTKY
ANs NPOCMOTpPa pe3ynbTaToOB AEKOANPOBAHUS.
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PucyHok 12-25. TekcToBbIV MHTEpdeNnc WwWuHbl 12C

OnucaHme TekcToBoro nHrepdgeica IC, kak nokasaHo Ha pucyHke 12-25:

(1) «Ch»: kaHan WWHbL.
(2) «Time»: nHTEepBanbl Mexay NOocnegHUMM onepaunusmMmmn YTeHus/3anmcu u
TEKYLUMMIW onepaumaMmm YTeHus/3anmcu.
(3) «Address»: B agpecHoln cTpoke «R» o3HayaeT onepauuto yteHus, a «\W» —
onepauunio 3anmncu
(4) «Data»: paHHble, OTnpaBfieHHble OAHOW onepaumen 4YTeHus WU 3anucwu,
HaxoOAaTCs B CTPOKE AaHHbIX.
(5) «Ack»: B cTpoke noaTBepXaeHna «X» O3Ha4vaeT noTepr OwuTa curHana
NOATBEPXOEHUS.
(6) «Trigger»: «Yes» 03Ha4aeT OOCTVXEHWE YCNOBUS TpUrrepa.
(7) «Restart»: «Yes» 03Ha4aeT JOCTUMXXEHME YCNIOBMA Nepesanycka.

12.6 Tpurrep n aexoaupoBanme wmnHbl ARINC429

[na npaBunbHOro gekoampoBaHna gaHHbIX WKHbl ARINC429 n obecneyeruns
CTabunbHOCTM Tpurrepa HeoOOBXoAMMO HACTPOUTb KOHMUrypauuio LUWHbI,
BbINMOSIHUTb HACTPOMKW pPeEXMMa TpUrrepa 1 ypoBHS Tpurrepa.
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o KoHpurypaums WwnHbI

S1 S2
npOBe,D,VITe nanbuem BMAEBO 10 - nnnm ., 4YTOODI OTKPbITb MEHIO

KOHdUrypaumm wnHbl. Heobxoammo HacTpouTb crieayoLlee:
icTouHuK gaHHbIX — BbibepuTte kaHan ana curHana ARINC 429.
dopmat cnosa - BeibepuTe pexnm agekogmposanumsa ARINC 429.

Oucnnen wuHbl — YcTaHoBuTe popmaT ana gekogmpoBaHus aaHHbIXx ARINC
429.

Baud Rate - yctaHoBka ckopoctu curHana ARINC 429.

Kak nokasaHo Ha pucyHke 12-26.

PucyHok 12-26. MeHto koHburypaumm winHbl ARINC429

e Pexunm Tpurrepa

OTKponTe MeHI0 KOHUrypaunm Tpurrepa 1 Bbibepmnte COOTBETCTBYIOLMNIA TUN
Tpurrepa; ecnu BblbpaH Tpurrep wuHbl ARINC429, HaxmuTe Ha TN W
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B3aMMOCBSA3UM TpUrrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 12-27:

Measure Save Cursor Sample Display Trigger

Common Edge PulseWidth Logic N Edge Runt

PucyHok 12-27. MeHto KoHpurypaumm pexmnma Tpurrepa wnHbl ARINC429

Ecnn ncnonbsyetcsa tpurrep LABEL, SDI (ngeHTndukatop ncrovHmka), DATA

mnn SSM (3Hak cumBoOna/cocTossiHMA), Mocne Bblbopa pexuma Tpurrepa

MNCMONb3yNTe BCMJbIBalOLLYIO BUPTyalbHYO KaBuaTypy O €ro N3MeHeHus,

BBEOUTE 3HauyeHMe n Haxmute Ha «Enter» Ha BUPTyanbHOWN SKPaHHOMN

KnaBumaType, YTOObl 3aBEPLLUNTb HACTPONKY.

OnuncaHne MeHto KoHdUrypaumm Tpurrepa:

WordBegin: Tpurrep cpabaTbiBaeT B Ha4yane cnoea.

WordEnd: Tpurrep cpabaTtbiBaeT B KOHLIE C/1OBA.

LABEL: MeTka, Tpurrep cpabatbiBaeT nNpu BO3HUKHOBEHUW YKA3aHHOIo
3HayeHunsA Tera.

SDI: NmpeHTndunkatop WMCTOYHMKA, TpUrrep cpabaTbiBaeT Ha yKa3aHHOWN
NCXOOQHOW KNnemMMme.

DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHbIX JAHHbIX.

SSM: MeTtka cumBona/ctatyca, Tpurrep cpabatbiBaeT Ha YyKas3aHHOWN
MaTpwLe cTaTyca CMMBO/A.

LABEL+SDI: Tpurrep cpabaTbiBaeT Ha yKa3aHHOM METKE U YyKa3aHHOW
K1eMME NCTOYHMKA.

LABEL+DATA: Tpurrep cpabaTtbiBaeT Ha yKa3aHHON METKE N yKa3aHHbIX
OAHHbIX.

LABEL+SSM: Tpurrep cpabaTbiBaeT Ha ykas3aHHOW MeETKe W yKa3aHHON
MaTpwLe cTaTyca CMMBO/A.

Word Error: Tpurrep cpabartbiBaeT Nnpyi BOSHUKHOBEHWW OLLNOKK ClOBa.
Word gap error: Tpurrep cpabaTtbiBaeT npnv BO3HUKHOBEHUN OLUNOKN
npobena.
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l) Verification error: Tpurrep cpabaTtbiBaeT Npv BO3HUKHOBEHUN OLUINOKW
NPOBEPKW.

m) All errors: Tpurrep cpabaTtbiBaeT Npv BO3HMKHOBEHUW Kakowm-nnbo un3
yKa3aHHbIX BblLLE OLINOOK.

n) All O bits: Tpurrep cpabaTbiBaeT Npn BO3HNKHOBEHUIK Kakoro-nnmbo buta co
3HAYEHNEM HOJb.

o) All 1 bits: Tpurrep cpabartbiBaeT Npyi BOSHUKHOBEHUN KaKoro-nnmbo 6uta co
3Ha4yeHunem 1.

e [exkopmpoBaHue nocnegoBatenbHom wmnHbl ARINC 429

icTouHnKomMm wun3mepsiemoro curHana ssnsietca kaHan CH1, dopmat
pekogunpoBaHus - LABEL+DATA, otobpaxeHme B LecTHaguaTepPUYHOM
dopmaTe, CKOpPOCTb Nepepayn gaHHbix — 12,5 kbuTt/c, pexxuum Tpurrepa — LABEL.
BoinonHuTe cnepylowme oeNcTBms:

1) Haxmwute S1, yToObl OTKPLITb KaHan AeKOAMpPoOBaHUSA, U HaxmMuUTe S1 elle
pas, YTOOblI OTKPbITb MEHIO KOH(UIypaunn LLUNHbI;

Boibepute TN wWuHbl «429», uctodHuk «CH1», dopmaT pekogmpoBaHus
«LABEL+DATA», otobpaxeHune - «hexadecimal», cKopocTb nepefaym OaHHbIX
Kak «12.5kb/s».

2) OTKpOWMTE MEHIO HACTPOEK TpUrrepa, BbibepmnTte B Ka4ecTBe TUNa Tpurrepa
Tpurrep wuHbl, S1-ARINC429, pexum Ttpurrepa - «LABEL», n BBeaunte
«LABEL» kak «106» Ha BUpTyanbHOW KaBuaType.

OTperynupyinte BbICOKMI MNOPOroBblAA YPOBEHb Tpurrepa 1”1 HU3KUNA

NOpPOroBblil YPOBEHb Tpwurrepa B COOTBETCTBMM C aMMNMTyOOW CUrHana.
padunuecknin nHtepdernc Tpurrepa ARINC429 nsobpaxeH Ha pucyHke 12-28:
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PucyHok 12-28. N'pacdunueckuim nutepdenc ARINC429

OnmncaHme nakeTa gaHHbIX gekogunpoBaHums winHbl ARINC429:

(1) NakeT paHHbIX, Bcero 32 6uta, dopmat gaHHbIX 8~1 (6T MeTKW, cTapLUni
6uT nepsbil) +9~10(SD) +11~29 (6UT AOaHHbLIX, MAagWWAn OUT NepBbiA)
+30~31 (6uT cocToAHMA cMBOna) +32 (6UT YeTHOCTK)

(2) MeTka (8 6UT) - 0OTOBpPaArkaeTcsa B BOCbMePUYHOM hbopMaTe: XXENTbIM LLBETOM

(3) SDI (2 6uT) - oTobpaxkaeTcs B 4BONYHOM popMaTe: CUHUM LIBETOM

(4) OaHHble (19 6uT) — oTOBpaxaloTcss B BblIOpPaHHOW CUCTEME WNCYUCNEHUS:
6€enbiM NN KpacHbIM LIBETOM, C/IN €CTb OLLINOKA YETHOCTU

(5) SSM (2 6unT) — oTOGpPaXkatoTCA B ABONYHOM (hopmaTe: 3e/IeHbIM LIBETOM
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PucyHok 12-29. TekcTtoBbii nHTepdenc ARINC429

OnucaHmne TekcTtoBoro nHtepgemca ARINC429, kak nokazaHO Ha PMCYHKe
12-29:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTepBanbl Mexny NocnegHUMKY onepaumsamMm YTeHusa/3anmncu u
TEKyLLUMMW onepauusimm 4TeHus/3anmcu.

(3) «LABLE»: wmeTka, wuageHTUdukatop wuHdbopmaummn, oTobpaxaeTcs B
BOCbMepPUNYHOM hopmare.

(4) «SDI»: mnpeHTndwrkaTop wMCTOoYHMKA/Uenu, oTobpakaeTca B [ABOVNYHOM
dopmaTe (oTobpaxaeT XX, ecnmv He NOAeHTNGULMPYETCH OTAENbHO).

(5) «Data»: copepxumoe nepegaHHowm WHGOpPMaUMK, oTobpaxaeTca B
BbIGpaHHOW CMCTEME NCHNCNEHUS.

(6) «<SSM»: maTpunua cmmBonoB/cTatyca, oTobpa)aeTcsi B ABOUYHOM hopmaTe
(oTobpaxaeT XX, ecnu He naeHTUdMUMpPyeTCa OTAENBbHO).

(7) «Error»: oTobpaxaeT Trn owmbkmn Kagpa (owmbka 4yeTtHocTm «Par», owmnbka
Kagpa «Frmy).

(8) «Trigger»: «Yes» 03Ha4aeT 4OCTUXEHME YCITOBUA TpUrrepa.

12.7 Tpurrep n gexoaupoBaHue wunHbl 1553B
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[lna npaBunbHOro OekoanpoBaHUA OaHHbIX WKWHbI 1553B n obecnevyeHuns
CcTabunbHOCTM Tpurrepa HeobXxoAMMO HaCTPOUTb KOHMUIypauuo LUNHBGI,
BbIMOSIHUTb HACTPOWKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

S1 S2
npOBe,D,I/ITe nanbuem BJ/1EBO [0 . nnn -, 4YTOObI OTKPbITb MEHIO

KOHGUrypaumm wmnHbl. Heobxogmo 3apgaTb  WUCTOYHUK  AAHHbIX W
LeCTHaauaTepuyHbIN (bopmart, Kak NokasaHo Ha pucyHke 12-30:

PucyHok 12-30. MeHio koHpurypaumm wunHbl 15538

e Pexunm Tpurrepa

OTKponTe MeHI0 KOHUTypaummnm Tpurrepa 1 BbibepmnTe COOTBETCTBYHOLLMIA TUN
Tpurrepa. Ecnn tnn Tpurrepa — Tpurrep wunHbl 1553B, HaxMuTe Ha TUN
TpUrrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 12-31:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logi N Edge Runt Slope TimeOut Video

PucyHok 12-31. MeHto KoHburypaunm pexnma Tpurrepa wmHol 15538
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OnuncaHne MeHo KoHdUrypaumm Tpurrepa:

a)

3aronoBOK CMHXPOHM3aLMK CNoBa KOMaHabl/cTaTyca: Tpurrep cpabartbiBaeT
B Hayane cnoBa KomMaHpgbl/cTaTyca (B KOHLE [ONyCTUMOro WMMMynbca
CUHXPOHM3aLUnn KoMaHabl/cTaTtyca).

3arosioBOK CUHXPOHU3aUMK AaHHbIX: TpUrrep cpabaTbiBaeT B Havane cnosa
OAHHbIX (B KOHLE AOMYCTUMOro MMMybca CUHXPOHN3AUNN OAHHbIX).

CnoBa KkoOMaHAabl/cTaTyca: Tpurrep cpabaTbiBaeT npu OOHapyXeHun
yKas3aHHOro crnoBa KoMmaHgapl/craTtyca.

ALpec yoaneHHoOWM KnemMmbl: Tpurrep cpabaTbiBaeT, Korga agpec yaaneHHom
knemwvbl (RTA) cnoBa KomaHpgbl/cTaTyca COBMafaeT C YKa3aHHbIM
3Ha4YEeHNEM.

Mpn BbIGOPE 9TOM oONUMM [OOCTyNHa nporpammHas  knasuwa RTA,
No3BoNAOLLLAaA BbiIOpaTh LUEeCTHagUaTepnyHoe 3Ha4YeHe agpeca yganeHHOowm
KnemMmmbl, MO KOTOpomMy cpabartbiBaeT Tpurrep. [lpy Bbibope OxXX
(HecooTBeTCTBYIOLLEE 3HaYeHUs) ocuunnorpad 3anyckaetca Ha nobom
RTA.

Owwnbka MaH4YeCTEPCKOro KoampoBaHUA: Tpurrep cpabatbiBaeT npwu
0B6Hapy>XeHNN ONOKN MaHYECTEPCKOro KOAMPOBaHMA.

CnoBoO gaHHbIX: TpUrrep cpabaTtbiBaeT Npv 06HaAPY)XEHM YKa3aHHOIro C/10Ba
OAHHbIX.

Owmnbka npoBepkn Ha HEYEeTHOCTb: Tpurrep cpabaTbiBaeT npu
0OHapy>XeHNN HEBEPHbIX BUTOB NPOBEPKM HA HEYETHOCTb [/ AAHHbIX B
cnose.

Bce ownbku: Tpurrep cpabaTbiBaeT Npm 0O6HapYXeHNN OLLNOKWN.

OdekoaompoBaHume nocnegoBaTeNibHOM WHbI 1553B

VcTtouHnkom mnamepsiemoro curHana asnsetca kaHan CH1, otobpaxeHue

WWHbI LWeCcTHaguaTepunyHoe, CKOPOCTb Nepepadnm gaHHbiX cocTtasnser 12,5

KOWUT/C, a pexXnMom Tpurrepa ABNSETCHA 3arofloBOK CUHXPOHM3aLUuKX CNnoBa

KOMaHObl/coCcTosAHMA. BbinonHuTe cnepyolme oencTBuS:

(1) Haxxmunte S1, yTobbI OTKPLITL KaHaN AeKkoanpoBaHWs, N HaxmuTe S1 elle
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pas, 4TOObl OTKPbITb MEHIO KOH(UIypaun LLUNHbI;

(2) Boibepute TN wuHbl 1553B, wuctouyHmk «CH1» wn oTobpaxeHue
«hexadecimal».

(3) OTKpOINTE MEHIO HAaCTPOWKW TPUITEPaA, BbIOEPUTE B KAYECTBE TUMNa TPUrrepa
Tpurrep wuHbl 1553B 1 B KayecTBe pexumma Tpurrepa - «3arosioBokK
CUHXPOHM3aLnn cnoBa KOMaHabl/COCTOAHUAN.

MoporoBbil ypoBeHb KaHana perynmpyeTtcs B COOTBETCTBUW C aMNANTYOON
curHana. pacdunyeckmnin nutepcenc Tpurrepa 1553B n3obpaxeH Ha pUCYHKe
12-32:

PucyHok 12-32. 'pacrueckun nHtepdenc wunHbl 15538

OnmncaHme nakeTa gaHHbIX AeKkoanpoBaHma WinHbl 1553B:

(1) Anpec yoaneHHom Knemmbl (5-6UTHbIE AAHHbIE): CUHUM LIBETOM

(2) 3HayeHne ocTaBwmxca 11 6MT cnoBa KOMaHObl/COCTOAHUA: XENTbIM
LIBETOM

(3) dexkoaompoBaHHble JaHHbIE: 6eNbIM LBETOM

(4) Ecnun B cnose komaHAbl/COCTOAHUA NN JAHHbBIX €CTb OLLI6OKa YeTHOCTU, Ero
NEKOAMNPOBAHHbIN TEKCT OTOOpaXkaeTca KpacHbIM LIBETOM BMECTO 3€/1€HOr0
nnmn 6enoro.
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(5) Owmbka cnHxpoHM3aUmm oTtobpaxaeTcsa BMmecTe ¢co ¢/ioBoM «SYNC».

PucyHok 12-33. TekcToBbiv nHTEpdenc 15538

OnuncaHme TekctoBoro nHrepdemca 1553B, kak nokasaHoO Ha pMcyHke 12-
33:

(1) «Ch»: kaHan WNHBbI.

(2) «Time»: nHTEepBanbl Mexay NOocnegHUMM onepaunsmMmmn YTeHus/3anmncn u
TEKYLUMMIW onepaumsaMm YTeHus/3anmcu.

(3) «Type»: Tn kagpa (kagp oaHHbix DATA, kagp komaHgpl/coctosHua C/S,
apyrue N/A).

(4) «<RAdr»: appec ynaneHHom knemMmmbl, 0oTobpaXkaemMbiii B BbIBpaHHOM cucTeme
cumcnenumsa (N/A gna otcyTcTBUs 0TOBpaXxeHns CoaepPXXnMOoro).

(b) «Data»: copepxumoe nepegaHHowm wHMOpPMaUMK, oTobpaxaeTca B
BbIBPaHHOW CUCTEME NCHUCTIEHUS.

(8) «Trigger»: «Yes» 03Ha4YaeT JOCTMXEHME YCNOBUSA TpUrrepa.

(7) «Error»: oTobpaxaeT Trn owmbkmn Kagpa (owmbka 4yeTtHocTm «Par», oinbka
MaH4yecTepckoro kognpoBaHus «M-chy).
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FnaBa 13 OYHKLMM rNaBHOM CTPaAHMLbI

B oaTom rnaBe cogepXutcs onmcaHune @QyHKUWM NaBHOWM CTpaHuLbI
ocumnnorpada n onncbiBatoTCs PYHKLMN BCEX 3HAYKOB Ha rNaBHOW CTpaHuLe
N B HacTpomkax. PekomeHayeTca BHMMATENbHO MpoYnTaTh 9Ty rnaBy, YTOOLI
N3y4nTb PYHKUMW FMaBHOW cTpaHuMLUbl ocuunnorpada cepum AVU2.

e MarasnH npunoxeHun e [anepes

e HacTtponkn e KaneHpapb

e YnpasneHue annamm e ONEKTPOHHbIE MHCTPYMEHTHI
o KanbkynaTtop e Yacebl

e bpaysep e OTKNIOYEHME NNTAHUS

e ESfile Explorer
Ha cnepylowem pucyHke NpeacTtaBNeHO COAepXaHue T[NaBHOW CTpaHULbI

ocumnnorpada. lNposegnte nanbLem BNEBO WUAN BMpPaBo, 4Tobbl 0TO6pPa3nTb
ocTaBLumecs npunnoxenums. Cm. pycyHok 13-1.

17:53

MON, JAN 15

11:53AM @ ¢

AppMarket scilloscope ctronictoo SystemUpgrade

Gallery

PucyHok 13-1. IHTepdenc rnaBHOM CTpaHunLbl
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13.1 MarasmH npuioXeHu

Haxmute Ha 3Ha4YoK MarasmHa MPUIOXEHWIN Ha rNaBHOW CTPaHuule, YTobbl
nepenTin K MHTepdency marasmHa npuIoXeHMN, Kak nokasaHo Ha pucyHke 13-
2. MarasunH npunoxeHun BkntovaeTt B cebsa pasgenbl Network, Local, U-disk n
About.

V7 [ S

Smart Oscilloscope
OPEN

< « e L] < o
PucyHok 13-2. MarasuH npunoxeHuin

Cetb

HaxxmunTe Ha «Network», 4To6bl OTKPbITb CANCOK NPUIOXEHNA.

HaXXmunte Ha 3Ha40K MPUNOXeEHUs, YTOObl NMPOCMOTPETbL CBEAEHUS, Takme Kak
HOMEpP BEPCUIN TEKYLLIErO MPUIOXKEHNSA N ONMMUCAHNE MPUNOXKEHUS, N HAXMUNTE

Ha 3€/1IEHYIO ONMuUnMio OTKPbITUA HWXKE, 4yTOObI OTKPbITb TN YCTaHOBWUTb TEKYLLIEE

NPUIOXEHMNE.

HaxmuTte Ha 3eneHyto onumio cripaea oT CNMCKa NPUNOXEHWIA, YTOObI OTKPbITb
N YCTaHOBUTb NMPUNOXEHME.
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Local

[MpunnoxeHus, KoTopble OblNM 3arpyXeHbl W YCTAHOB/EHbI, OTObBpaxatoTcs
nokanbHo. Ecnm nokanbHO OTCYTCTBYET 3arpy>XeHHbI ann naketa yCTaHOBKMN
npunoxeHus, nHtepdenc otobpasnt coobuieHme «There are no available apk
files in the local directory» («B nokanbHOM KaTanore HeT AOCTYNHbIX ¢anos
apk»).

U-disk

NHuTepdenc U-gucka otobpasnTt NpUIOXEHNS, KOTOPbIE MOXHO OTKPbITb Ha
USB-guncke.

Ecnn USB-gnck He nogkntoyeH, nHtepdenc otobpasnt coobuieHme «U-disk not
inserted».

Ecnn nocne nogkntoueHns USB-gmncka Ha USB-ycTponncTee OTCYTCTBYIOT hanbl
apk ons yctaHoBKUN, MHTepdenc otobpaxaeT cooblyeHune «There is no available
apk file in the U disk directory».

About

B wnHTepdence «About» MOXHO npocmoTpeTb Mogenb 0060pyaoBaHMSA,
NPOMNYCKHYIO CNOCOOHOCTb, CEPUMHBLIA HOMEpP, MHDOPMaLUIO O Bepcuu, aaTty
OTrpy3ku 1 nMHdopmMaLmto 06 yCTaHOBMEHHbIX onumax. OTKPonTe BUPTyasbHYO
KnaBmaTypy M BBeOAUTE HOMEP NULUEH3UN AN YCTAaHOBKW COOTBETCTBYIOLLMX
onuumn.
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PucyHok 13-3: IHTepdenc «About»

MoxxHo yctaHoBuTb cnegytowme onumu: UART, LIN, SPI, CAN, 12C, 1553B, 429
W apyrue nocnepoBaTenbHble gekogepbl (cm. rnaBy 13 «3anyck u

OeKoanpoBaHmMe NnocnenoBaTeNbHOM LWHbI»).

13.3 HacTpoiikmn

Haxmunte Ha «Settings» Ha rnaBHOW cTpaHuue, YTobbl BONTN B UHTEpdENC
«System Settings». HacTponkn B nHtepdeince HacTtpoek BkatoydatoT Network &
internet, Display, Sound, Storage, System n About Oscilloscope, kak nokasaHo
Ha pucyHke 13-4.
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m About Uscilloscope

PucyHok 13-4 VIHTepdenc HacTpomnKkmm CUCTEMbI

MopknioueHmne WLAN (Heo6xogmumo nogkntoumntb mogynb Wi-Fi)

Haxmunte Ha 3Ha4ok «WIFl», yTobbl BOMTK B MHTepdenc HacTpoek WLAN, kak
nokasaHo Ha pucyHke 13-b.

<« Network & internet

PucyHok 13-5. Hactpowka nogkntodyeHms WLAN

Haxmute Ha naHenb BKJ'II-O‘-IeHVIFl/BbIK}'HO‘-IeHVIFl, 4TOObI BKIOUYNTD beHKLI,I/II-O
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WLAN. Ocumnnorpacd MOXET aBTOMaTU4YECKW CKaHMpOBaTb OKpYyXakLime
6ecnpoBoHblE CETU 1 OTOBpaXkaTb X MMEHA B BMAE Crucka.

Haxmute Ha 6ecnpoBOAHYIO CE€Tb, K KOTOPOW HY)XHO MOAKMOYUTBLCS, WU
nosBUTCA rMosie BBoAa naponsd. Beegda maponb ¢ NOMOLLbIO BUPTYyanbHON
KnaBmaTypbl, HaxmuTte Ha «Enter», 4yTtobbI nogknOYUTbL ocuwmnnorpad K
6ecnpoBOAHON CETW.

[Nocne NOAKIOYEHNS CETUN HAXMUNTE Ha LLIECTEPEHKY HAaCTPOEK CcnpaBa OT CEeTH,
4yTobbl npocmoTpeTte ee MAC-agpec, |IP-agpec, wnwo3, DNS wn pgpyryto
noapobHyo nHhopmauuio.

HaxxmuTe Ha TekylLLyk CeTb, YUTOObI NONYYUTb AOMNONHNTENbHbIE HACTPOWKKX s
WIFI.

Ethernet

Mopokntounte pasbem LAN ocuumnnorpaca k cetn Ethernet. T[locne
nogkntodeHnsa Haxmute Ethernet, yTo6bl BOMTKM B WHTEP(ENC HACTPONKWN
Ethernet, cm. pucyHok 13-6.

11:56 AM @ % <>

< Ethernet
P a?c\!r‘eISS .
Net@éskl :
Gate\Yéy.
DNS,T :
DNS2

114.114.114

Ethernet Ip mode
DHCP

< < ® m ) (o]

13-6. HacTtpowmku nogkntovyeHus K cetn Ethernet
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Touka pgoctyna m co3gaHMe TOUYKM AocTyna Ha mobunbHom TenedoHe
(TpebyeTca nogknioueHne monyna Wi-Fi)

Haxmunte «Network» n «Internet» -> Touka goctyna v obwmii goOCTyn K Cetu,
4TOObI BONTW B MHTEPenc HacTponkin Toukn goctyna WLAN.

Haxmute «WLAN Hotspot», 4ToO6bl BONTW B TOYKY AOCTyna u OoTKpbiTh ee. C
NOMOLLIbIO BUPTYaslbHOW KNaBuaTypbl MOXXHO BBECTU MMS CETU U Naposfb Ans
HacTpoeK, KakK MokKasaHo Ha pucyHke 13-7. [pyrue ycTtpomncTBa MOryT
obmeHuBaTtbca damnamn obnactym BUAOAMMOCTU, MNOAK/MOYAACb K TO4YKe
BUOVNMOCTMW.

11:57AM @ ¢

€ Hotspot & tethering

Ethernet tethering

o < [ 8] <) (o]
PucyHok 13-7. HacTtpowka noptatuBHom Touku goctyna WLAN

Owncnnen

Haxmmnte Ha 3Haykm pgucnnes, 4YTobbl HACTPOUTb YPOBEHb SPKOCTMU
ocuyunnorpada, TeMHyto Temy, obou, paamep wpudTa n paamep oTobpaKeHus.

YpoBeHb APKOCTU: YTOObI HACTPOUTb APKOCTb AMUCNNea aKpaHa, Heobxoammo
nepeTawmTb MHAWKATOP COCTOAHUA.
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TemMmHas Tema: 910 PyHKUMS NCNOMb30BaHUSA YepHOro oHa, 4Tobbl NPoaINTb
CPOK cny>xbbl 6baTapen Ha HEKOTOPbIX 3KPaHaXx.

O6oun: YcTaHoBKa 060eB aKpaHa.

Paamep wpundTta: VIameHeHne pasmepa wpudTa gucnnesd CUCTEMbI.

Pasmep 0T06pa>Keva: YBennyeHne nnm YMEHbLUEeHE 2/71EMEHTOB HA 3SKpPaHe.
HeKOTOpre MPUIOXEHNA Ha 3KpaHEe MOTryT USMEHATb NMNOJI0KEHME.

3ByK

Haxxmunte Ha 3Ha4yoK «sound» 1 nepetawmTe NMHONKATOP COCTOSIHUA B pasaene
3BYyKa, YTOObI UIBMEHUTb FPOMKOCTb MyNbTUMeAna, FPOMKOCTb OyaAuNbHUKA N
FPOMKOCTb yBeAOMNEeHNN. HaxaB Ha Mmenogunto yseoMNeHNa NO YMOTYaHUIO,
NPONANTECHL MO CNUNCKY BBEPX W BHW3, 4TOObI BbibpaTb Menoauto, 3aTem
HaXxmumTe Ha «OK».

XpaHeHwme

Haxxmunte Ha «Storage», 4Tobbl BONTN B MHTEPdENC NPOCMOTPa NPOCTPAHCTBA
0N XpaHeHus, 3aTeM MNPOCMOTPUTE OOLLYD E€MKOCTb XpaHWUIuwa, pasmep
AOCTYMHOro MPOCTPaHCTBa, a TakXe pa3mMep NamMaTy NMPUIOXKeHU (OaHHble
NPUNOXEHNN N MEOMAKOHTEHT), M300paxeHunin, Buaeo, ayamo (mysbika,
PUHITOHbI, MOAKACTbI U T. f1.), 3arpy>KaemMoro KOHTEHTAa, JaHHbIX K3Lla 1 T. A,
306

Ecnun nogkntoveHo USB-ycTpoinncTeo, oTobpasntcs obLad eMKOCTb XpaHUANLLA
N OOCTYMHbIA pa3Mep NamMmsaTn, a Takke MOXHO yaanuTb N oThopmMaTnpoBaTb
SD-kaprTy.

CHMMMOK 3aKpaHa

Haxmute Ha CHUMOK 3KpaHa, YTOObl BOWTU B HACTPOWKWM COXPaAaHEHUNSA CHUMKOB
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aKpaHa, n BknoumnTe napameTp «Save screenshot to U disk». Korpga coeguHermne
¢ U-onckom bypeT pacno3HaHO, CHUMOK 3KpaHa byaeT coxpaHeH Ha U-gucke
nepebiM (NyTb - PictureScreenshot). MNpu otcytctBum gmcka U Ecnun gmck
NOOK/OYEH, OH COXPAHAETCA B NIOKA/IbHOM XPaHUIULLE.

A3bIk M meTO4 BBOOA

HaxmuTte Ha 3Haukum «System — language» n BBoaa, 4Tobbl yCTaHOBUTb A3bIK
cucTeMsbl 1 cnocob BBoaa.

A3bIK: gobaBbTe A3bIK N NEpPEeTALLMNTE €ro Ha NepPBYO MO3NLNIO CNNCKa A3bIKOB,
4YTOObI CAENaTb €ro CUCTEMHbIM SA3bIKOM.

NMpoBepka opdorpadun: ecnu ata PyHKUNS BKIOYEHA, ByaeT aBTOMaTUYECKN
NPOBEPATLCA NPaBU/IbHOCTb BBOAA TEKCTA.

OKpaHHaa KknaBumaTtypa BkJo4vaeT B ceba knasumatypy Android u Gboard,
Ha)XMWUTE Ha 3HA4Y0K YMPaBNEeHUA SKPaHHbIMW KNaBmaTypamu, 4TOObI

OTKNIO4YNTb OOHY N3 HWX.

[lononHuTenbHblE HACTPOMKN BK/OYAOT NpoBepKYy opdorpadun, cnyxby
aBTO3aMNoONIHEHWNS, NNYHbIN CNOBapb, CKOPOCTb YKa3aTess.

Oata n Bpems

Haxmute Ha «System» — 3Hauku gaTbl U BPEMEHW, 4YTOObI YCTAaHOBWUTb
CUCTEMHYIO [aTy N BPEMSI.

ichonb3oBaHme ceTeBoro BpemMeHn: ecin 3Ta onumga BKJ1KO4YEeHa, B Ka4decTBe
CNCTEMHOIo BpEeMEHN 6y,u,eT ncnonb30oBaTbCA BpemMd, MnpenoctaBieHHOE

CETbIO.

NMocne BKIKOYEHMA STOro napameTpa [aTy WU BpemMs Henb3s YCTaHOBUTb
BPYYHYIO.
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YcTaHOBUTL gaTy: YCcTaHOBKA CUCTEMHOW AaTbl BPYYHYIO.
YcTaHOBUTbL BpeMs: YCTaHOBKA CUCTEMHOIO BPEMEHU BPYUHYIO.
BbibpaTb YacoBOW NosAC: YCTaHOBKA YaCOBOro Nnosica BPY4YHYHO.

icnonb3oBaTb 24-4acoBYyl0 CUCTEMY: €CN 9Ta ONUUSA BKJIHOYEHA, CUCTEMHOE
Bpems byaeT 24-4acoBbiM, @ €CN BbiK/lOYeHa, 12-4acoBbIM.

06 ocuwmnnorpadge

B mnHTepdence «About» copepxutcsa wopugndeckaa MHbopmauumsi, Bepcus
Android, IP-agpec, Homep cbopku 1 gpyras nHpopmauums.

MoppepxmnBaemble obHoBNEeHusA OHNaWH: obHoBNEeHue
BKJTHOYEHUNSA/BbIK/TIOYEHUA CUCTEMBbI, OOHOBNEHME NMPUIIOXEHWNSA, OOHOBNEHME
nHTepdelnca 3arpy3kum, 06HOBMEHME PyKOBOACTBA NOMb30BaTENS...

13.4 Ynpasnexmue dannamm

MpunoxeHne meHepkepa dannoB MoXeT obecneynmTb ObICTPbIA AOCTYN WU
ynpaBfieHne pasnnyHbiMu pamnamm, XpaHawmmmncs Ha 06opygoBaHNN.

HaxmuTte Ha 3Ha4yok npunoxxeHus «Files» Ha aKpaHe rmaBHOM CTPaHULbl, YTOOBbI
BONTW B NHTepdec ynpasneHuns ¢amnos.

Recent: nokasbiBaeT painbl, KOTOpbIE ObIN HEQABHO OTKPbLITHI

Classification: npocmoTp ¢annoB no Tunam, BKAOYas n3obpaxeHus, BUAEO,
ayamno, OOKYMEHTbI, 3arpy3kum U T. f.

Local: npocmoTp cogepXmmoro, XxpaHsuieroca B ocuwnnorpade, B
TPaguLUMOHHOM pexmnme cnmcka nanok. Ecnn nogknioyeHo USB-yctponcTtBo,
copepxumoe USB-ycTpomcTBa Takxke MOXET ObITb AOCTYNHO Yepes3 BHELUHee
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XpaHunuuie.

[na paboTtbl ¢ hannamuy NPoOCTO HAXMUTE N yaepXmneanmTe ognH dann, 4Tobol
BbibpaTb ero. BeibpaHHbI dann byaeT nomMmedeH CUHUM cumBOaoOM *. 3aTtem
HakmMuTe ocTaBlimecs amnbl gnsa Bbibopa. 3aTeM HaXXMUTE Ha OCTaBLUMECS
dannbl, 4TOb6bI BbIOPaTh NX. ECNn HEobBxoamMmo BbIOpaTh Bce hannbl, HAXMUTE
3HaA4YOK B NpaBOM BEPXHEM Yrny aKpaHa 1 HaxmmTe Ha «Select all», yTo Takxe
BK/IIOYAET KOMMPOBaHWMeE, Bbipe3aHne, cxaTtune, NnepernmMeHoBaHnEe N apyrue
onepaunmn. HaxmmTe 3Ha40K KOpP3uHbI, YTOObI yaanuTb dannbl.

13.5 Kanbkynarop

HaxmuTe Ha 3HaA4YoK KanbKynATopa Ha rNMaBHOW CTpaHuLe, YToObl OTKPbITb
NpUIoXeHne KanbKynsatopa.

KaﬂbeﬂﬂTOp MOXET BbIMNOJIHATb MPOCTbIE€ BbIMNCITEHNA CITIOXEHWNA, BbIHNTAaHWA,
YMHOXeHWNA N geneHnmd, a Takxke Hay4Hble€ BbIHNCIEHNA.

13.6 bpaysep

Haxmute Ha 3Ha4yok 6pay3epa Ha rnaBHOWM CTpaHuue, 4Tobbl BOWTM B
nHTepdenc bpaysepa. [locne aTOro, ecnv COCTOAHME CETU XOPOLLEE, OH MOXET
noNny4ynTb OocTyn K VIHTepHeTy.

13.7 Fanepesn

HaxxmunTe Ha npunoxeHue «Gallery» Ha rmaBHOW CTpaHuLe nHTepdeinca, 4Tobbl
BONTN B NHTEPdENC NPOCMOTpPa M306paxeHnn, Kak nokasaHo Ha pucyHke 13-8.
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W Screenshot

PucyHok 13-8. VIHTepdenc npocmMmoTpa nsobpaxeHum

[anepes npenocTaBnseT JOKanbHO COXpaHeHHble doTorpacdmn/Bnaeo c
dyHKUMAMN  nNpocMOTpa  M300paXxeHnn/Bnaeo wn  pegakTUpoBaHUSA
doTorpadpui.

B uHTepdeince npocmoTpa n3obpaxeHun mn3obpaxeHms m BUOAEO MOXKHO
KnaccuguumpoBaTb N0 pas3HbIM KaTeropmsiMm B COOTBETCTBUW C METO4OM B
BEPXHEM IEBOM YI/ly N HAXKMMAaTb Ha HUX, YTOObI NpOoCcMaTpmBaTb N306paxeHus
U BNAEO.

[Mpwv NnpocMoTpe N306paxxeHn HAXXMUTE Ha HUX, YTOObl 0TOO6Pa3nTb MX HA BECH
akpaH. [pn npocmoTpe BMOEO NpoBeauTe nasabLEM BIEBO WU BNpPaBo, YTOOLI
BblbpaTb BMAEO, KOTOPOE HEOBXOAMMO BOCNPOU3BECTU. HaxXmuTe Ha KHOMKY
BOCMPOM3BEeAEHWNS B BUOE TPEYrofibHWKA, M BUOEO HAYHET BOCNPOMN3BOAUTLCS
aBTOMaTM4yeCcKn. KoCHMTECH 9KpaHa, YTOObl MPUOCTAaHOBUTbL BOCNPOMN3BELEHME.
B pexunme otobpaxeHun Ha BECb 9KpaH nepeTtawmTe n3obpaxeHunsa BNeBO 1
BNpaBo, 4TOObI NMPOCMOTPETb npeabiaylne n crnegyrowme m3obpaxeHus.
Ha)XxmmnTe Ha KHOMKY Nepexoaa Ha wwar Hasap, YToObl BbIATY 13 MOSTHOSKPAHHOIO
pexnma, Kak nokasaHo Ha pucyHke 13-9.
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PucyHok 13-9. VIHTepdenc NnoNHO3KpaHHOrO NPOCMOTpPa N306paxeHnn

[Mpn npocmoTpe n306pa)keHnin 1 BUOEO HAXXMUNTE Ha ONLUIO B MPABOM BEPXHEM
yrny aKpaHa n LWenKHNTe, 4Tobbl BbIOpaTb anemMmeHTbl. 1306paxeHuns n Buaeo
MOXHO BbIbpaTb. HakmnTe Ha 3HA4OK KOP3MHbI B MPaBOM BEPXHEM YIy 9KpPaHa,
4yTOObI YOanmnTb N300paxxeHns nnn Buaeo.

Mpn nogkntodeHun USB-yctponmctBa K ocuunnorpady, ecnn Ha USB-

YCTPOWCTBE €CTb MN300paxeHus unnm BUAEO, OHMN OyaoyT aBTOMATUYECKN
oTobpaxaTbcs B MHTEpdENCE NPOCMOTPa N300paxKEHN.

13.8 Kanenpgapb

Haxmute Ha 3Ha4yok npunoxeHusa «Calendar» Ha aKpaHe rnaBHOW CTPaHULbI,
4TObObI BONTN B MHTEP(ENC KaneHaaps.

Haxmunte Ha «TODAY» B npaBOM BEpXHEM Yriy 9KpaHa, 4YTobbl nepentu
HENOCPEACTBEHHO K CEroAHsLLHEN aaTe.

HaxmunTte Ha Oaty B IEBOM BEpPXHEM Yrny aKpaHa, YToObl HAacTPOUTb CTUJb
oTOOpaXeHnsa KaneHgapsa No gHAM, HefleNnaM N MecsLaMm.
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248

13.9 AnexTpoHHbIe MHCTPYMEHTDI

Mpuno)xeHne SNEeKTPOHHbIX WHCTPYMEHTOB MOXET MNpPefocTaBuUTb YOOOHbIN
Habop 9NEKTPOHHbIX MHCTPYMEHTOB /151 BbIYUCNEHUSA.

12:02PM @ ¥
Res Vol divider cal
Reactance cal
Colored ring R cal
Resonant cal
RC filter
Parallel resistance

Three-terminal voltage

Node voltage division

Precise resistance

PucyHok 13-10. DyHKUMA 9N1EKTPOHHbIX UHCTPYMEHTOB [AJ151 BbIYUC/IEHNSA

13.10 Hacoi

HaxmuTte Ha 3Ha4oK BpeMEeHW Ha rMaBHOW CTpaHULE NX 3HAY0K NPUIoOXKEHNS
«Clock», 4ToObl OTKPbITb 9KpPaH HAaCTPOEK YacoB, Kak Noka3aHO Ha pucyHke 13-
11.

ByannbHuMK

Add an alarm: Haxmute Ha KHOMNKY «+» HMXe, 4ToObl 06aBNTbL OyAUNbHUK 1
co30aTb HAaCTPOMKMN.

Alarm time: nepeTtawmTe po30BYK TOYKY Ha undepbnarte, 4ToObl YCTaHOBUTb
yachbl, U NepeTawmTe eLle pas, YTobbl yCTAaHOBUTb MUHYTHI.

Repeat: JoCTynHO C noHegenbHWKa MO BOCKPECEHbE, HaXMUTE Ha 3Ha4yoK
KaneHaapsa crpasa, YTo6bl BOWTW B KaneHgapb A8 MHANBUAYanbHOro Bbibopa.
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Alarm ringtone: Bblbepute menoauto dyannbHMKa, NogaePXMNBAET NOKaNbHYIO
MEeNoanto, CUCTEMHYIO MeNoauto, OTCYTCTBUE MENOLNN.

Label: npn cpabaTtbiBaHUM byannbHUK OyaeT oTobpaxaTbCsa Ha 9KpaHe.
Delete alarm: HaxmunTte Ha Bpems OGyaunbHMKa, KOTOPOE HYXHO yOanuTb, B
cnucke n Bblbepute «Delete» B HUXKHEN 4acTu CTpaHULUbl peaakTUpOBaHUSA

OyaounbHMKa.

Switch status: HaxxmuTe Ha nepeknoyaTenb 3a OyANIbHNKOM, YTOObI BKTHOUYNTD
VW BbIKTKOYUTD ErO.

MwupoBoe Bpems
Add region: Haxxmunte Ha KHOMKY BHU3Y C n30bpaxeHnem rnobyca un Bolbepute
ropop, B Cnncke ropogos.

Tanmep

Add timer: Beegute 4ac, MNHYTbI 1 CEKYHbI, HAXXMNTE Ha TPEYIONIbHYIO KHOTMKY,
4YTOObI HAaYaTb O6pPaTHbLIA OTCYET.

Delete timer: HaxmuTte «DELETE», 4TO6bI yaanuntb Tanmep.

Pause: Haxmwmte Ha KHOMNKY C [AOBOMHbIM MPSAMOYIOIbHUKOM, 4YTOObI
NPUOCTAaHOBUTb TaMep.

CekyHpomep

Start: HaxxmunTe Ha TpeyronbHyo KHOMKY, YTOObl Ha4aTb OTCYET BPEMEHW.

Pause: Haxmute Ha KHOMKY C OBOWHbLIM MNPSIMOYrOfIbHUKOM HMXe, 4YToObI
NPUOCTAaHOBUTb CEKYHOOMEP.

Mark: HaxxmuTte Ha Kpyrnyto KHOMKY, YTOObl caenatb OTMETKY.
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PucyHok 13-11. YcTaHOBKa BpemMeHU

13.11 OTKnoueHme nuTaHnNa

Haxmute v ynepxmBamte KHOMKY MNUTaHUSA @, 4yTObObl OTKPbITb MEHIO
HaCTPOWMKW BbIKIKOYEHNA NMNTAaHWA, KaK NokasaHo Ha pucyHke 13-12. QyHkumA
BbIKJIIOYEHNS MUTAHWUS COOEPXWUT 4 BapuaHTa: BblK/IHOYEHMe, nepesarpyska,
PEXMM OXnaaHuns, 610KMPOBKa aKpaHa.

PucyHok 13-12. IHTepdenc BbIKNIOYEHS MATAHUS
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O,
BbikntoueHue: Haxmunre KHonky , YTOObI BbIK/1IOYNTb ocuunnorpad.
Mepe3arpyska: Haxmute KHOMKY , UTOObI BbIMONHUTb Nepes3arpysky
ocumnnorpada.
Pexxkum oxmpgaHma: Haxmute Ha KHOMKY , 4TOObl nepeBecTUn

ocumnnorpad B pexmm OXUAaHWSA, HAKMUNTE Ha KHOMKY NUTaHWA @ 4TOObI
BbIBECTN €r0 N3 PEXMMA OXNOAHUS.

BnokumpoBka akpaHa: Haxxmumrte KHOMKy , YTOObI 3a6N0KMpPOBaTb 9KpPaH
ocuwmnnorpada, NOBTOPUTE 3TO AeNCTBME, YTOObI pazbnokmnpoBaTb 9KpaH.

13.12 NpoBogumnk

Vicnonb3ymte Opay3ep dannos ES gna 6ecnpoBogHonm nepepavn annos
ocuunnorpada Ha KOMMbIOTEPbI 1 CMapPTEHOHbI.

MogkntounTe ocumnnorpad K Wi-Fi n HaxogmnTecb B TOM X€ CETEBOM LUMAKO3E, YTO
n  KomnbioTep/cmapTdoH, Haxmute «Network» B nNpaBol  4acTu
nonb3oBaTenbckoro nHtepdenca ES file Explorer, 3atem HaxmuTte «View on
PC» n «TURN ON», 4ytobbl nonyunTsb ftp-agpec v nopr.
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= o View on PC

TURN OFF

o

<

Input the address on your PC

fp://192.168.2.129:3721/

Network Status

<unknown ssid>
>
-
[}

<)

PucyHok 13-14. ES file Explorer
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Ha komnbroTtepe: yctaHoBUTE Nporpammy ftp-knmeHT, B KadyecTBe npumepa
3necb ucnonbayetca FileZilla. NomecTute komnbioTep U ocumnniorpad B OavH

CeTeBOW LWO3, CcO3[aliTe HOBbIA CaWT, WUCMONb3YyWTE MPOTOKON Mnepenayu

damnos FTP, BBegute agpec XocTta M HOMEpP MopTa, CreHepupoBaHHbIE

nposoaHMkom damnos ES ocumnnorpada, n yctaHOBMUTE TUN BXOAa B CUCTEMY -

AHOHVMHbIN.

General Advanced Transfer Settings Charset

Protocol: FTP - File Transfer Protocol

v

Remote site: |/

Host: 192.168.2.129

‘ Port ‘3721 ‘

Encryption: | Use explicit FTP over TLS if available

Logon Type: | Anonymous

v

~

*nJ *n) A} e} ) =) ea] a)  ea)

.appMarkerCache
.estrongs
UserGuideCache
Alarms

Android
appMarket
Audiobooks
backups

DCIM

PucyHok 13-15. FileZilla

Ha cwmapTtdoHe: yctaHoBUTE NpunoxeHue ftp-knmeHT, B KayecTse npumepa
Pasmectnte cmaptdoH wn

MOXHO B3ATb npunoxeHne ES file explorer.

ocuunnorpad Ha ogHOM ceTeBOM LINt03e, oTkpouTe ftp n BBegnte URL-agpec n

HoMep nopTa,

noaKnto4YnTeCh (BBOA y4ETHOW 3anmMcKy 1 Naponsa He TpebyeTcs).

creHepupoBaHHble ocuunnorpagom ES file explorer,
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15115 4 ol T .

192.168.2.129

FTP Connect

URL 192.168.2129 Download

Port 3721
Movies

CIM
Account DCIN

Password o appMarket

backups
Mode

Pictures

Codec

Android
Title

UserGuide
Music

Podcasts

Ringtones °

&

PucyHok 13-16. ftp cepBep Ha cmapTdoHe

Nocne 3aBeplueHUs Npeobpa3oBaHNsA OTKPOWTE MNPUIOXeHMe s paboTbl C
dannammn wn BBeaute nytb smart/bin2csv, 4YTOObl HaAWTW YyCMELIHO
npeobpal3oBaHHbIN dann csv. Takume dannbl 3aHUMaOT 60NblION O0OBbEM.
[Nepepn KOHBepTaumen obpaTnTe BHUMaHME HA OCTaBLUEECH MECTO B MamMmsTun
ocuwnnnorpada (32 6, 6e3 yyeTa 3aHMaeMOro CUCTEMHOIO NMPOCTPaHCTBA).

Fnasa 14. [lncraHUMOHHOE ynpaB/ieHne

B sTom rnaBe onucbiBaeTcsi NPUMEHEHMNE XOCT-KOMMbIOTEPA, MOBUIBHOIO
ONCTaHUMOHHOro ynpasneHmsa un komaHpg SCPl, 4To6bl MOHATb QYHKLUMN
ONCTaHLUMOHHOIO yrpasneHnsa ocuunnorpadga cepun AVU2.

e  XOCT-KOMMNbIOTEP
e MobunbHoe gMUCTaHUMOHHOE ynpaBneHume
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e SCPI

14.1 XocT-KOoMnbloTep

[na ynpaBneHna npubopom C NOMOLLbIO NporpaMmmMHoro obecnevyeHmsa XocT-
KOMMblOTEpPA CHa4vana Heobxoanmo yctaHoBUTb Apameep NI, 3atem 3arpy3nTb
N yCTaHOBUTb nporpammHoe obecnedeHne RemoteDisplay. [1aHHoe
nporpamMmMHOe obecneyeHme NpMMEHNMO TONbKO AN ocuuniorpada cepumn
AvU2.

14.1.1 YcTaHOBKa NporpamMmMHOro o6ecrne4YyeHms XocT-KkomnbloTepa

NMpumeuaHwme: [NporpammHoe obecnevyeHme XoCT-KOMMNbOTEPaA NOAAEPXKNBAET
TONIbKO onepaunoHHyto cuctemy Win7 nnmn 6onee nosgHiow Bepcuto. CHavana
Ha KOMMNbloTEpPEe Heobxoammo yctaHoBUTb gpameep NI-VISA.

14.1.2 lNoaknoUyeHne XoCcT-KOMMNbIOTEPA

MopknioueHme ¢ nomowbro USB: noakntounTte USB-ycTponcTBo K KoMmnbloTEPY
n ocumnnorpady ¢ nomoubio USB-kabensa nepenaydm gaHHbIX. [locne Toro, Kak
KomnbloTep pacno3Haetr USB-yCcTpoincTBO, OTKpOMTE XOCT-KOMMbIOTEP,
yCTaHOBUTE pexumnm nogknoyveHms Ha USB , n nHpopmaums ob yctpomcTee
oTobpa3nTtca B nose otobpaxeHunsa nHpopmaumm ob yCTpowmcTBe B NPaBOM
HUXKHEM yray. OTO O3HadaeT, YTo ocuwmnnorpad HamgeH. Haxmwmrte, 4TOObI
NoOKNYNTLCA K BblIOpaHHOMY ocumnnorpady.

MopknioueHme ¢ nomouwbio WIFI: B HacTpomkax ocumnnorpada — MEHIO
WLAN Bbibepute WIFI v nogkntoumnte 10T Xe WIFI K KOoMnbioTepy, 4TOObI
ybeonTbcs, 4TO KOmMMbiOTEp M ocuwunnorpacg HaxooAaTcs B OQHOWM ceTwu.

OTkponTe XxocCT-KoMnbloTep, ycTaHoBuTe Net , B KayecTBe pexumma
nogkntoyeHns, n unHdopmauna o6 ycTponctee oTobpasutcs B none
oTobpaxeHus nHdbopmaunnm 06 YCTPOWCTBE B MNPABOM HWXHEM Yray. 31O
O3Ha4vaeT, 4To ocuwunnorpad HampgeH. Haxmunte, 4Tobbl NOAKMOYUTLCA K
BblIGpaHHOMY ocuunnorpady.
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MopknioueHme ¢ nomowbio BBoga IP-agpeca: B cnyyae ceTeBoro
nogkntodeHna (WIFI mnn LAN) Hanpamyto BeeauTte |IP-agpec nogknio4yaemoro
ocumnnorpadda B none oTobpaxeHma wnHdopmaunn 06 yCTpPOMNCTBE
ocumnnorpada B NPaBOM HXXHEM YTy, a 3aTEM HAXKMUNTE Ha KHOMKY COCTOSIHMSA
nogkntodeHna ocuwunnorpadga. XocT-komnbioTep OygeT noakawyvYeH K
ocumnnorpady, COoTBETCTBYIOLLEMY BBEeHHOMY |IP-agpecy.

14.1.3 OnmncaHme oCHOBHOro nHTepdenca

PucyHok 14-2. IHTepdenc xocT-komMmrbtoTepa

Haxmute, 4Tobbl BbINTU 13 MPOrpaMmMHOro
1. KHonka

obecrneyeHmns XoCT-KOMIMbloTepa
BKJTHOMEHWSA/ BbIK/TIIOYEHNS XOCT-

KOMMbloTepa

5 .KHonKa COCTOSIHUS KHonka nmeeT gBa COCTOSHUSA:
3eneHbln UBET: NoaKNOYEHME K
BblGpaHHOMY ocuunnorpaady;
KpacHbI UBET: OTK/IIOYEHUE OT

ocuwmnnorpada npn HaxaTuu

noakat4eHmsa ocumnnorpada

3. KHonKa 6bICTPOV HaxmunTe, 4tobbl ObICTPO caenaTb CHUMOK.
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Kamepbl

CHUMKW XpaHATCA B NlIOKaNbHOM KaTasnore
C:\Users\Public\Pictures

4, KHOI'IKa BMaeosanncu

HaxxmuTe, 4YTo6bl BKTHOUNTL WA BbIKTHOYNTD
dyHKUMI0 BUAeo3anmncu. Bngeo xpaHatca B
NoKanbHOM KaTanore
C:\Users\Public\Videos

5. KHonKa XpaHeHus Ha
XOCT-KOMMblOTEPE

3agaeT MecTa XpaHEeHUS CHUMKOB U
BMOEO3anncen

6. Bbl60p pexnma

noakntoveHns ocumnnorpada

[ocTynHbl nogkntoyeHna ¢ nomoulbio USB n
WIFI

MpumevaHwme: MNoakntoyeHMe C MOMOLLbIO
WIFI| ponxHo rapaHTupoBaTb, 4YTO
ocumnnorpad 1 KOMNbOTEP HAXOOATCA B
OJJHOWN ceTun

7. Obnactb oTO6paxxeHnsa XocT-
KoMMbloTEPA

CuHXpOHHOE OTOBpaXxeHne ¢
ocumnnorpagom

8. OTobpaxkeHmne nHhpopmaunn
06 ocumnnorpade

OT1obpaxeHune mogenn ocumnnorpada,
pexnma NogKIYeHNs, CEPNNHOIro HOMepa,
IP n gpyron nHdopmauwnn, Bbibop
ocuwmnnorpada gasa noakItyYeHNs

9. ObnacTb ynpaBneHus
dhopmMoI curHana XocT-

KOMMbloTepa

KHonka obnactm ynpasneHus ¢opmon
CUrHana MeeT Ty Xe (PyHKLMIO, YTO 1

KHOoMKa Ha ocumnnorpade

14.1.4 OnncaHme paboyero nHrepgenca

XocT-KoMnbloTeP 1 ocumnnorpad otobpaxaroTcs CUHXPOHHO, a PpeXnm paboTbl

C OCLI,VIJ'IJ'IOFpaMMOI7| N PEXNM OTKPbITNA 1 3aKpPbITUA MEHIO TakKune Xe, KakK N Ha

ocumnnorpade; nesas KHOMKa MbILLW N PeEXM paboTbl OOHUM NManbLUemM Takme

Xe,
nepeTackuBaHusa v T. [.

n oba oOHM MOIryT BbIMNOJIHATb Onepaunn CKOJIb>XXEHWA,

LLienyKa,

14.1.5 XpaHeHune n NnpocMoTp N306paxeHm n smaeo
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OTKponTE HACTPOWMKWM XpaHWAULLA XOCT-KOMIMbIOTEPA E,, 3apjanTe MecTo

XpaHEeHWs N300paXxeHnn 1 BUAEO, Kak NoKa3aHO Ha PUCYHKE HUXE:

Setting

Snap:

Record:

C:\Users\Public\Pictures

C:\Users'Public\Videos

Ok,

Cancel

X

PucyHok 14-3. HacTpoiika xpaHunuiia XocT-KoMrbtoTepa

CHuMKN xpaHaTca B nokanbHom Kkatanore C:\Users\Public\Pictures no

YMOJTHaHWIO. Mbl TakXXe MOXeMm XpPaHNTb X B KaTanore, KOTOprVI Mbl CaMW

onpegendemMm B COOTBETCTBMW C HallMKN COBCTBEHHbIMW I'IOTpe6HOCTF|MI/I.

Hanpumep, mbl XpaHum doTorpadumm B katanore «mini photo» Ha gucke E-drive.

MecTo XpaHeHNA BNOEO MOXXHO 3a4aTb TakKM Xe O6p830M, n 3aTeM HaXaTb Ha

«OKb».

Setting

Snap: ‘ C:\Users\Public'Pictures

Record: ’C:wsers\Public\wdeos

OK Cancel

Browse for Folder

ER—ER

&= | Pictures
‘s Windows (C:)
o Software (D:)

vV s SCE)

BANDIZIP-PORTABLE-GL-64BIT
Clash for Windows
Continuum

DAUM

DriverGenius

mini photo

Netease

PucyHok 14-4. /IameHeHne kaTtanora xpaHeHus
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MpocmoTp n3obpaxeHnn n BNQEO:

OTkponTe Kartanor xpaHeHus wn3obpaxeHu (Buaeo), 4Tobbl MPOCMOTPETH
n306paxkeHns (BOEO), XpaHALLMECH Ha XOCT-KOMIMbIOTEpPE.

5 | mini photo = ] X

“ Home Share View 0
<

S » ThisPC » SC(E:) » miniphoto v C Search mini photo

~
[ This PC
J 3D Objects
I Desktop

% Documents 20200104111930. 2020010411932, 2020010411933
& Downloads i e o

D Music

| Pictures

M smart

[ Videos

‘s Windows (C:)

- Software (D:)

- SC(E)

3 items
T

~

FH 1 T

PucyHok 14-5. lMpocmoTp nsobpaxxeHwnn

14.2 Mo6unbHoe AMCTaHLMNOHHOE ynpaBneHme

Ocuunnnorpadsl cepun AVU2 nopgaepxnBatoT OUCTaHLUMOHHOE yrpaBfieHne ¢
mMobunbHoro tenedoHa (Android n iOS). [Ina aToro HeobxoAMMoO 3arpysmTb
npunoxeHme Android un yctaHoBuTb ero. [nsa iOS nepengute B marasuH Apple
n Hangute «Tablet Oscilloscope», YTo6bI NONYYNTDL €rO.

[Mocne ycnewHoro noaknto4YeHns npunoXXeHmns MobumibHOE YCTPOMCTBO MOXKHO

MCNONb30BaTb A4J18 ynpaBfeHus ocumnnorpadom n otobpaxeHus nHrepdenca
ocuwnnnorpada B pexunme peasbHOro BpEMEHMN.
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PucyHok 14-6. VIHTepdenc npunoxeHus

192.168.4.2

PucyHok 14-7. YcnelwHoe nogkatyeHmne npunoxXeHus

MpunoxeHmne Android MOXHO NOAKNOUYNTL ABYMSI CNOCObaMI:

1. Vlcnonb3oBaHue NOpTaTUBHOW TOYKM OOCTyNa ocuunnorpada: MobunbHbIN
TenedoH MOXHO NOAKOYNTL K TOUKe focTyna ocuwunnorpada. Beegute IP-
agpec ocunnnorpada 192.168.195.149 B none IP-agpeca B NpaBoOM HUXHEM
yrny aKpaHa gns ycrieLHoro rnoak/at4YeHns ¢ Lenbto yNpaBneHuns;

2. [Nogknoumte MobunbHbIN TENedoH n ocunnnorpad K CeErMeHTy ceTu nog,
oOHMM MapLipyTunsaTtopom: npocmoTtpute [P-agpec ocuunnorpada wu
BBeauTe aToT |IP-agpec B npaBoM HMXXHEM yriy MmobunbHOro tenedoHa ana
YCMELIHOro NoagKtoYEHMS.

PekomeHayeTcs nepsbivi cnocob NogKNto4YeHns.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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FnaBa 15. ®yHKyMM OOHOBNGHMA N MO EepHM3aLMM

B aTon rnaBe onmncbiBaoTCS METOAbl OOHOBNEHMSI NPOrpaMMHOro obecrnevyeHus
N OONONHUTENbHbIE (DYHKUMN. PEKOMeHOyeTCs BHMMATENbHO MPOYnUTaTb 3Ty
rnaBy, YTOObl N3y4nTb PyHKLMN 0O6HOBNEHUS ocumnnorpada cepun AVU2.

e (O6HoBNeHme nporpammHoro obecne4yeHuna

e [lob6aBneHme gONOAHUTENbHbIX PYHKLMNIA

15.1 O6HOBNEHMeE NporpaMMHOro oéecneueHmnn

KomnaHusa npown3BoguTenb 4acTO BbiMNyCKaeT OOHOBNEHUA MNPOrpaMmMHOro
obecneyeHna anda cBomx NpoaykToB. [n1s Toro 4Tobbl 06HOBUTL NPOrpaMmMHoOe
obecneyeHne ocyunnorpada, MoxHo nogkntoumTb ocumnnorpad Kk WIFI gns
paboTbl B CETM M OTKPbITb npunoxeHme SystemUpgrade ana npoBepkn w
YCTaHOBKW OOHOBNEHUS.

No new version!

PucyHok 15-1. MpunoxeHne SystemUpgrade

AN MpumeyaHmne: obpatnte BHMMaHWE, YTO HEOOXOAMMO MOOAEPXUBATb
MOLLHOCTb ocuunnorpadga 6onee 50% npn yctaHoOBKE OOHOBNEHU UNWU ONS
obHOBNEHMA NogKNUNTE ocuwunnorpad K agantepy, YTobbl NpPenoTBpPaTUTb
aHOManbHYyo paboTy ocuunnorpada ns3-3a HegoCTaToO4HOWM MOLLHOCTW.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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YT06bl NPOCMOTPETL TEKYLLIEE YCTAHOBNEHHOE NPOorpaMmMHoe obecneyeHmne n
NPOLUMBKY, HAXMWUTE Ha NporpaMmmHoe obecneyeHume «App Store» Ha cTpaHuLe
«Home», 4yTob6bl 0OTOOPA3nNTb NHPOPMaLNIO O NPorpaMMHOM obecnevyeHnmn u
npowwmBke ocuwunnorpada Ha akpaHe «About». Cm. pasgen 13.2 «MarasuH
NPUNOXKEHNINY.

15.2 [lo6aBneHme AonNoNHMTENbHDbIX (PYHKLUMA

Haxmute Ha 3Ha4vyok «App Store» Ha cTpaHuue «Home», 4tTobbl 0TOOPa3nTbL
YCTaHOBJ/IEHHbIE VN HEYCTAHOB/IEHHbIE OEKOANPOBAaHHbIE (PYHKLUMN Ha SKpaHe
«About». Cm. pasgen 13.2 «MarasmH npunnoXxXeHumny.

e

PucyHok 15-2. YcTaHoBneHHasa dyHkumsA (cnpasa)

Fnasa 16. CnpasouHan nngopmaynna

B oTOom rnaBe ykazaHbl KaTeropum W3MEpPEeHWW, noaxogsawme ansg
ocumnnorpada, 1 MoanepPXMBaeMbIi YPOBEHb 3arpA3HEHUS OKPY>KatoLen
cpenbl. PekomeHayeTcss BHMMATENbHO NpoYnTaTh 9Ty rnaBy, YTOObl U3y4nTb
yCnoBus ncnosb3oBaHus ocuwnnnorpadga cepun AVU2.

e KaTteropusa nsmepenHums
e (CTteneHb 3arpsA3HeHUs

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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16.1 Kareropma namepeHma
Kateropusa namepeHunm ocuymnnorpada

Ocuunnorpadbl AVU2 B OCHOBHOM UCMONb3YHOTCA AN UBMEPEHUIA B KAaTErOpUN
n3mMmepeHunn |.

OnpepeneHume KaTeropmm N3amepeHuns

Kateropus namepeHunin | npegHasHadyeHa Onsg M3MepeHnn, BbIMOSHAEMbIX B
uenax, He nogkatoyveHHbix Hanpsamyto kK CETU TMUTAHUA. Mpumepamn
ABNAIOTCA U3MepeHus B uenax, He nogkntodeHHbix K CETU NMATAHUA, v B
cneunanbHO 3alUULEHHbIX (BHYTPEHHMX) Uensax, noaknto4veHHbix K CETU
NMNTAHNA. B nocnegHem crnydae nepexofdHble HanpshkeHs SBNAKOTCSA
NepeMEeHHbIMI; MO 3TOW NPUYMNHE CNOCOBHOCTbL 060PYAOBaHNSA BblAEPXMNBATb
nepexofHble Harpysku CTaHOBUTCS M3BECTHA NOJIb30BaTENIO.

Kateropusa mnamepeHun |l npegHasHayeHa anst M3MepeHnn, BbINONHAEMbIX B
Lensix, HernocpeacTBEHHO MNOAKMKOYEHHbLIX K HWN3KOBOSIbTHOW YCTaHOBKE.
Mpumepammn aBNAOTCA M3MEPEeHUA Ha ObITOBbIX Mpubopax, NMOPTaTUBHbIX
WHCTPYMEHTaX 1 aHanorm4Hom obopyaoBaHuN.

Kateropus namepeHun Il npegHasHayeHa oiss nSMepeHun, BbIMOTHAEMbIX B
3naHun. Npumepammn a9BAAIOTCA U3MEPEHUS Ha pacrnpeaennTenbHbIX LWNTaX,
aBTOMAaTUYECKUNX BbIKtOYATENSAX, 3/IEKTPonpoBoake (Bkaoyasa kabenun, LWWHbI,
pacnpenennTenbHble KOPOOKW, BbIKNOYATENW, PO3ETKM) B CTaLMOHAPHON
yCTaHOBKe, a Takxe Ha obopyaoBaHUW MPOMbILUIEHHOIO Ha3Ha4YeHus W
HEKOTOPOM ApyromMm obopynoBaHMM, Hanpumep, CTaunoHapHbIX OABUraTensx ¢
NOCTOAHHbLIM NOAKTOYEHMNEM K CTaUMOHAPHON YCTaHOBKE.

KaTteropusa namepeHuin IV npegHasHayeHa ong M3MepeHnn, BbIMOHAEMbIX Ha
NCTOYHMNKE NNTAHNSA HU3KOBOJIbTHON YCTaHOBKW.

I'IpmmepaMM ABNAKOTCA CHETHUKN IBNEKTPO3HEpPrmn wm mM3mMepeHna Ha

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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NEePBUYHbIX YCTPOMCTBAX 3alLMTbl OT CBEPXTOKOB W YCTPOWMCTBAX ynpaBlieHus

nynbcaumnamMmm.

Cnoco6HOCTb BblAep)XMBaTb KPpaTKOBPEMEHHbIe BO34elCTBNSA

&MGKCVIMaﬂbHOG BXOOHO€E HanpaXXeHme aHanorosoro Bxoaa

Kateropua | 300 B (cpemgHekBagpaTuyHoe 3HadeHue), 400 B (nukoBoe

3Ha4yeHwue).

16.2 CTeneHb 3arpsisHeHun

CrteneHb
3arpaAsHeHus

Ocuwmnnorpadsbl cepun AVU2 moryT paboTaTb B cpefax Co CTeNeHbto
3arpsisHeHuns 2 (Unn cTeneHbto 3arpasHeHus 1).

KaTteropum ctenenu
3arpsi3HeHns

CTeneHb 3arpsA3HeHuns 1: 3arpsisHeHne oTCyTCTBYeT NN UMeeT
MECTO TOJIbKO CyX0€, HEMpPOBOAsLLEe 3arpsisHeHe. 3arpsi3HeHNE He
oKa3blBaeT HMKAKOro BANsHUSA. MNpnmMep: YncTas KoMHaTa Uu
KOHANLMOHNPOBaHHOE 0(pCHOE NOMELLIEHNE.

CteneHb 3arpasHeHus 2: 00bl4HO HabNaaeTca ToNbKO Ccyxoe,
HenpoBosALLEee 3arpA3HeHe.

VHorga moXeT BO3HUKaTb BpeMeHHadA NpoBOONMOCTb, BbiI3BaHHaA
KOH,D,GHC&LLVIGM. ﬂpmmep: cpena B 06bl4HOM nomMeLleHnn.

CreneHb 3arpsa3HeHuns 3: BO3HMKAET TOKONPOBoAALLEee 3arpsa3HeHe
nnm cyxoe Henposoadilee 3arpa3HeHmne, KotTopoe CTaHOBUTCA
TOoKOnpoBoAALMM N3-3a KOHOEeHCaLUnn. I'Ip|/||v|ep: 3aljnileHHada
cpena Ha OTKPbITOM BO3A4yXe.

CteneHb 3arpsasHeHuns 4: 3arpsasHeHne, KOTOpoe co3naeT
NOCTOSIHHYIO MPOBOAMMOCTb 3a CHET NPOBOAALLEN NbINN, A0XOA U
cHera. [lpymep: mecTa Ha OTKPbITOM BO34yXe.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2




264

Fnasa 17. Monck n ycTpaHeHne HeMmcnpaBHOCTEN

1. Ecnm ocuunnorpad He 3anyckaeTcs nNpuM BKJIOYEHMW MNUTaHWS,
BbINONIHNTE cneayowme nencTens:

e [lpoBepbTe WHyp nuTaHmsA, 4T0Obl YybeamTbCs,, 4YTO OH MPaBUIbLHO
NOAK/IIOYEH 1 NMoJava NUTaHMsA B HOPME;

e [lpoBepbTe KHOMKW BK/IHOYEHUS/BbIK/TIOYEHNS NUTAHWS, YTOObI yoeanTbes,
YTO OHW HaxaTbl, N MNP WUCNONb30BAaHNN aKKyMynsTopa, MNPOBEPLTE,
HaXOAUTCS /I OH B XOPOLLEM COCTOSIHUW;

e [lpoBepbTe 6NOKMPOBKY BbIK/IKOYEHNA MUTAaHUA Ha OOKOBOW CTOPOHE
ocuunnorpada;

e Ecnmn npobnema He NCYE3HET, CBAXXUTECH C KOMNaHMen [ocTaBWMKOM, 1
Mbl OKaX€M BaM NOMOLLb.

2. Ecnmn nonyyeHHble hopmbl CUrHaNoB HE OTOOpaXkaroTCA Ha 3KpaHe npu
NOoAK/JIIOYEHHOM WMCTOYHMKE CWurHana, BbINONMHNTE cnegywwme
[encTBuA:

e [lpoBepbTe NpaBUIbHOCTb NOAKIOYEHUS NPOOHMKa K padbemy BNC;

e [lpoBepbTe NpaBUIbHOCTb NOAK/IHOYEHUS MPOOHMKA K UICTOYHUKY CUTHana;

e [lpoBepbTe NpaBUIbHOCTbL BbiI6Opa TNa TPUITEPA;

e [lpoBepbTe NpaBUIbHOCTb HACTPOWIKW YCNOBUIA cpabaTbiBaHUS TPUITEPa;

e [lpoBepbTe, NpaBUNbLHO NN paboTaeT UCTOYHUK CUrHanNa;

e [lpoBepbTe, BKKOYEH N KaHan,;

e [lpoBepbTe MNpPaBUNbLHOCTb YCTAHOBKW KO3 duuUmeHTa BePTUKaNbHOro

mMacLTabnpoBaHus;

e Yb6epgurtecnh, 4TO NpMbOpP HaAXOOUTCHA B COCTOSSHUM OXWUOAHUNSA OANHOYHOW

nocnegoBaTeNibHOCTW ON1s Tpurrepa.

Auto
Set
e Haxmute , YTOObI NEpeanCKpeTN3INPOBaATb CUMHaI.

3. Ecnn n3amepeHHas amnnutyga HanpsbkeHmsa B 10 pas 6onbwe wnm
MeHblue (haKTN4eCKOoro aHa4YeHus:

e [lpoBepbTe, COOTBETCTBYET /1IN YCTAHOB/IEHHbIN KO3 MOULMEHT 3aTyXaHUS

KaHana koapuruymeHTy 3aTyxaHns pakTU4eckm NCrnosib3yemMoro NnpobHmKa
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4, OTo6paxeHme ¢opmMbl CUrHana ecTtb, HO OHO HEe MOXEeT ObiTb

5.

6.

7.

CTabuMNbHbIM:
[MpoBepbTE NCTOYHUK TPUITEPA B MEHIO TMNa Tpurrepa, 4tobbl ydeanTbes,
YTO OH COOTBETCTBYET (PaKTNYECKN NCNOMb3YEMOMY KaHany CUrHana;
[MpoBepbTe TUN Tpwurrepa: Oas o6LEero curHana Mcnonb3yeTcs Pexumm
Tpurrepa no (GpPoHTY, a ANa BNOAEOCUrHana — pexmnm Tpurrepa no BMAeEO.
icnonb3yeTca TONbKO NpaBWbHBIA PEXUM Tpurrepa, dopma curHana
MOXET OToOpaxaTbCs CTabubHO;
[MpoBepbTE YPOBEHD LLUYyMa NCTOYHMKA CUTHana. YCTaHOBUTE PEXMNM CBA3N
Tpurrepa Ha nogaBneHme BbICOKMX YacTOT UM NOOaBEHNE HN3KUX YaCToT,
4TO6bI OTOUNBTPOBATb BLICOKOYACTOTHbIE NN HN3KOYACTOTHbIE LLIYMOBbIE
NOMeEXMN.

®dopma curHana otobpakaerTcsl, HO He COOTBETCTBYEeT (hOpMe BXOLHOro
curHana:
[MpoBepbTe MPaBUNIbHOCTb HACTPOMKU PEeXMMa COMPSXEHUA B MEHIO

KaHana.

-
Ecnn nocne HaXxaTus Ha KHOMKY , HeT n3obpaxeHnsa Ha
aucnnee:

YbeanTtecb, 4TO ycCTaHoOBNeH pexum Tpurrepa «Normal» mn ypoBeHb
cpabaTbiBaHMA Tpurrepa He BbIXOAWUT 3a npenenbl GopMbl CUrHana.
YcTaHOBUTE LEHTPasbHbI YPOBEHb TpUIrrepa WM YCTAaHOBUTE PEXUM
Tpurrepa «Auto».

[MpoBepbTe, OTOGPaxaeTcs N n3obpaxxeHne Ha BECb 3KpaH, N ecnn aa,
BbINONTE N3 peXrma rnokasa.

Ecnmn oTo6pakeHmne cTaHOBUTCA MegJ/ieHHee Nocie yCTaHOBKM cpefHero
BpeMeHU BbIOOpKM:
Ecnun cpegHee Bpems npeBbilLaeT 32, 3TO HOpManbHO, YTO 06Last CKOPOCTb
CTaHOBUTCHA MeJ/IEHHOM.
MO>XHO YyMEHbLUNTb CpeaHee BpeMS.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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OT1ob6paxaetcs popma BOJIHbI NECTHULbI:

97O ABNeHne ABNAETCA HOpPMasbHbIM, MOCKOJIbKY CTPOYHas pa3BepTka
CNULLKOM Mana, i ee MOXHO YBEeNN4YUTb, YTOObI NOBbICUTb FOPU30OHTaNbHOE
paspeLleHne 1 ynydimnTb OTOOpaXXeHuE;

Tun oTobpaxeHna MOXeT ObiTb «IMHenHbiM». CoeguHeHne mexay
TOYKaMIM BbIOOPKIM MOXET NPUBECTU K OTOOPaXXeHMIO CTyneH4YaTom opMbl
curHana. 9ty npobnemy MoXXHO PeLlnTb, YyCTaHOBMB PEXMNM OTOOpaXKeHus
«TOYKa.

NMpn oto6paxeHmn ¢dopmbl curHana HabnwpaeTca YCTOMYMBOCTb
n3obpakeHuns:
[laHHOEe sABNEeHne ABNSETCS HOPMasbHbIM, MOCKONbKY BPEMS COXPaHEHUS
MOXET ObiTb YCTAHOBNEHO C/ULLIKOM OONbLIMM, @ COXpaHeHme (opmbl
CUrHana cBMAeTeNbCTBYET O COXPaHEHU BUONMOCTWY;
[MpryrHa MOXEeT 3aK/1to4aTbCs B TOM, YTO PEXMM BblOOPKW YCTaHOBNEH KakK
ormbatowmin, N ero MOXXHO N3MEHNTb HA HOpManbHYO opMy curHana ans
HOPMaNbHOro 0TobpaxeHuns

10.Bo Bpems namepeHmns namepeHHoe 3HaueHme oTobpa)kaeTcs Kak -------- :

OT0 fABNEeHwe aBnAeTca HopmanbHbiM. Ecnn cdopma curHana kaHana
oTobpaxaeTca 3a npegenammn obnactm oOTobpaXxeHwus, M3MepeHHoe
3HayeHme oTobpaxkaeTca KaK -------- . Ecnun oTtperynmnpoBatb BEPTUKANbHYIO
YyBCTBUTENIbHOCTb KaHana nnm BepTUKaNbHOE MONOXEHUe, N3MEPEHHOE
3HayeHMe MOXeT oTobpaxkaTbCs NPaBUIIbHO;

97O aBneHme daBnsgeTca HopmanbHbiM. Ecnn B obnactm oTtobpaxeHus
dopmMbl curHana OTCYTCTBYET MOJHbLIA LMWK CWUrHana, WN3MepeHHoe
3HayeHMe MOXeT oTobpaxaTbCs KakK ----- . Ecnn ctpoyHas pasBepTka
CKOPPEKTMPOBaHa, WN3MeEpPeHHOe 3HadyeHue bygeTr oTobpaxkaTbes
NpPaBUbHO.

OTO HOpManbHOE ABNEHNE, U N3MEPEHHOE 3Ha4YeHne popmbl curHana bIrNod
oTobpaxkaeTcs Kak ------- .

11.®Pamnbi CSV He moryT 6biTb BbiGpaHbl NPy 3arpy3ke 3TaJioHa:

dannbl CSV He aBnaoTca nogaep>XXmnBaeMbiM popmMaToM, KOTOPbIA MOXKHO
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3arpyxatb B 9TaJIOHHbl€e KaHallbl.

12.HaxxmunTe KHONKY BO BpemMs MCNOJib30BaHUA ocuwunnorpacda, 3syKoBom
CWUrHasn He pa3fgacTcs:
e [lpoBepbTe NPaBUIbHOCTb HACTPOMKN IPOMKOCTM 3BYKa.

13.Moaceetka ocuymnnorpadga nveet HU3KYIO APKOCTb:
e [lpoBepbTe NpaBUIbHOCTb HACTPOEK NOACBETKMN.

14.Dopma BOJIHbI NPpY NepeMeLLeHNN Pe3KO MeHSAeTCS:
e [lpoBepbTe, 0OTOGPaXkaeTca N N3obpaxeHne Ha BECb 3KPaH.

15.KaHan oTknoyaeTcs B aBTOMaTN4YECKOM peXXmme:
e  OTO ABNEHME ABNAETCA HOPManbHbIM. B aBTOMaT4eckom pexmnme KaHan ¢

amnnutygon meHee 10 mB 6yaeT oTKIO4YEH.

16.Mpwn HaxxaTn Ha PpyHKLMOHA/IbHbIE KHOMKW pPeaKunn HeT:
e [lpoBepbTe, 0OTOGPaXkaeTca N N3obpaxeHne Ha BECb 3KPaH.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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Fnasa 18. O6cnyxxmBanme n nogaepxka

O6sa3aTtenbcTBa NO 06CNY)XMBaHMIO: [APAaHTUMHbLIA CPOK Ha MPOAYKLUUIO
cocTaBnseT OAMH rog ¢ MOMEHTa OTIpy3ku M TPM MecsiLa Ha akceccyapbl,
PEMOHT 1 06CNyXMBaHME NPOAYKLNN.

KomnaHma npepoctaBnsieT ycnyrm Mo PEMOHTY W TEXHUYECKOMY
ob6cnyXnBaHMIO NPOAYKLMNN.

O6sasatenbctBa No peMOHTYy: KomnaHma 06s3yeTca  MCNONb30BaTb
OpUrMHanbHble 3aBOACKME OeTann Ona  WN3genuid, Bo3BpallaeMbix
nonb3oBaTenieM O PEMOHTA (Mo rapaHTK NN HET).

Ob6sa3aTenbcTBa NO cpokam ob6cnyxmBaHma: KomnaHns npegocTaBuT OTBET C
yKasaHMEM CPOKOB 1 CTOMMOCTW peMOoHTa B TedyeHme 30 paboumnx gHen nocne
Nony4eHnsa NpoayKTa, BO3BPALLEHHOrO Nosib3oBaTeNnemM o1 PEMOHTA.

Hawwm KOHTaKTHble AdHHbIe

000 «C-TexHonomxucy» (MHH 7736361753)

Appec mectoHaxoxaeHus: 119049, r.Mocksa, yn.[loHckas, .13
TenedoH: +7 (499) 739-13-37

ONeKTpPOHHasa noyTa: support@vesna-lab.ru

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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MpunoxxeHunsna
MpunoxxeHme A: TexHnYeckoe ob6cnyXXmnBaHme n yxopn 3a ocyunnorpadom
O6uwee TexHM4YeCcKoe ob6cnyxmpaHme

He knagmnte n He octasnamte npmbop B mecte, rae XK-gucnnem bypert
noasepraTtbCcs JJINTESIbHOMY BO3AENCTBUIO NMPSAMbIX CONTHEYHbIX NIy4Ye.

/\\ Bunmanme: Bo nsbexaHue noBpexpaeHus ocumnnorpada nnm NnpobHMKOB
He noABepranTe Nx BO3AENCTBUIO a3p030/1el, XXMOKOCTEN NN paCcTBOPUTENE.

OuncTtka ocuymnnorpada

MpoBepsanTe ocunnnorpad n NpobHMKK TaK YacTo, Kak TOro TpebytoT ycnoBus
akcnnyaTaunn. [Insa o4NCTKN BHELUHEN MOBEPXHOCTU BbINOMHNTE cneayowme
ONencTBUA:

e Vlcnonb3yinte MArkyto TKaHb A1 yaaneHus nblanv ¢ BHELWHEN MOBEPXHOCTM
ocumnnorpada n npobHMKoB. byabTe O0CTOPOXHbLI, YTOObI HE NouapanaTtb
CEHCOpPHbIN 3KPaH BO BPEMS YNCTKMW.

e [Ina ounctkm ocuwunnorpada MNCMoNb3ymte MArkyd TKaHb, CMOYEHHYHO
Bogon. lpn aTom, OTKAOUNTE nNUTaHme. [poTnpantTe MArKkMM MOKLMNM
cpeacTteBoM M Bogow. He wmcnonb3ymte egkue XMMUYECKUE 4YncTawme
CpeacTBa, YToObl HE NOBpeAnTb ocumnnorpad nnm npobHUK.

e  OymcTnTe BEHTUNALMOHHOE OTBEPCTUE MSAIKOW WIETKOW, YTOObl OHO He
3acopsinocb. He ncnonb3lymnte egkme XMMmMYeckme YUCTALLME CPeacTBa,
4TOObI HE NOBPEAUTb MAaTEPUHCKYIO NMaTy ocuwunnorpada.

e Ecnn HeobxogMmMmo OYUCTUTb BEHTUNATOP, obpaTtuTecb K cneumanucty
nocnenpogaxHoro o6cnyxmnBaHus, 4Tobbl He NOBpPeAnTbL ocumnnorpad.

/N [MpenynpexaeHne
lNepen 3apsigkovi ybeguteck, 410 rnpnbop cyxoui, YTo6bI N3bexarTb KOPOTKOIro
3aMbIKaHWIS VIV TPaBM, BbI3BaHHbIX B/1arou.
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MpwunoxeHune b: TpaHCcnoOpTMpPOBaHME N XpPaHEHME

TpaHcnopTupoBaHune

[Morpyska 1 BbIrpy3ka ynakoBaHHOro npunbopa gomkHa npoBOANTbLCS akKypaTHO,
NCKNYass yaapbl M MNOBPEXAEHMSA ynakoBku. [lpy TpaHCOOPTUPOBaHUN
npunbopa cneayeTt ycTaHaBNMBaTb COrMaCHO HAHECEHHbIM Ha yNakOBKE 3HaKaM.
He ponyckaeTca KaHTOBaHMeE.

[lonyckaeTca TpaHcnopTMpoBaHMWE npubopa B yMakoBKe NpeanpuaTus
N3roTOBUTENS BCEMWU BUAAMMWN 3aKPbITOrO TpaHCnopTa C YCNOBUSMU
TpaHcnopTupoBaHma no [OCT 22261-94 pna rpynnbl 3 -TemnepaTtypa
okpyxatowiero sosgyxa oT mmHyc 40 °C go 60 °C; - oTHocuUTenbHas BNaXHOCTb
Bo3ayxa npu 25 °C He 6onee 95 %j;

Mpnbopbl paspeLluaeTcsa TPAHCNOPTUPOBATb B yNakOBaHHOM BUAE B YC/TOBUSIX,
NCKNOYaOLWNX BHELUHWE BO3OENCTBUSA, CMOCOOHbIE BblI3BaTb MeEXaHWU4YecKmne
NOBPEXAEHUSA NN HaPYLWNTb LLE/TIOCTHOCTb YNakoBKW B NMyTW criegoBaHus. Mpn
TPaHCNOPTUPOBAHNN AO/MKHA ObiTb MpegycMOTpeHa 3awmTa OT nonagaHus
aTMocepHbIX 0CagKoB U MblAW.

TpomMmbl CcynoB, Ky3oBa aBTOMoObwWNen, Mcrnonb3yemoble Ois NepeBO3KU, He
OOJIKHbI cofepXXaTb NMapoB KUCNOT M LWENOYEN, arpeCCMBHbIX ra3oB N Apyrux
BPeaHbIX NpYMeCcen, Bbi3blBalOLMX KOPPO3unto. [prnbopsbl, TpaHCNOPTUPYEMbIE
BO3OyLIHbIM  TPaHCMOPTOM, [OO/MKHblI pacnonaratbCA B  YyMNakOBKE B
oTannBaemMbIX repMeTN3NPOBaHHbIX OTCEKax.

XpaHeHme

Mpnbopbl 0O BBEOEHMA B 3KCMayaTauumtio OO/MKHbl XPaHUTbCA B YMakoBKe
npennpuaTus — M3roToBUTENS MNpU TeMnepaType OKpYXKalLlero Bo3gyxa u
OTHOCUTENbHOWM BNAXHOCTW COrMacHO TEXHUYECKUM XapakTepucTukam Ha
npubop.

B nomelleHuax ons xpaHeHusa copepxXaHue Nbiiv, NapoB KNCNOT U LLENoYen,
arpecCuBHbIX ra30B N OpYrx BpeaHbIX MPYMECEN, Bbi3biBalOLLIX KOPPO3UIO, HE
OO/MHKHO MpeBbIllaTb CoAep)XaHne KOPPO3MMHO - akKTUBHbIX areHToB [Jis
atmocdepbl Tna 1 no NOCT 15150-69.

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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MpwunoxeHune B: NMpmnHagnexHocTn

CraHpapTHbIe NPUHaQ1E)XHOCTI

1) 4 nnn 2 wtykm 10X cTaHOapTHbIX NPOBGHMKOB (BK/O4Yas 3asemMnsaloLlime
KONNayky, 3a3eMnstowme 3aXnmbl TUMNA «KPOKOAWUI» N KannbpoBOYHbIE
PE3NHOBbLIE 3arnyLUKun)

2) ApanTtep nutaHusa (12 B nocTtoaHHoOro Toka, 4 A)

3) LWHyp nunTaHusa

4) KpaTkoe pykoBoACTBO

KomnnekTtyouwme npuHagneXxHocTn, npnobpetaemMblie 3a [ONONHUTENbHYIO
nnarty

1) YemopaH/cymka ans ocumnnorpada
2) BbICOKOBONBLTHbLIN NPOGHUK
3) TOKOBbIN NPOBOHUK

JaHHoe pyKOBOACTBO MOXET ObiTb M3MeEHeHO 6e3 npeaBapuTENbHOrO
yBeOMJIEHUSA.

CopaeprkaHme AaHHOIO PyKOBOACTBA CYMTAETCSA BEPHbIM.

KomnaHma He HeceT OTBETCTBEHHOCTM 3a HecuYaCTHble caydYam wanm
ONacHOCTN, BO3HMKLWIME B pe3ynbTaTe HeNnpaBWIbHOM 3KcnyaTaunm
nonb3oBaTeNem.

Hw ogHa opraHnsauunsa unm oTgenbHoOe NMLO He MMEET NpaBa Ay6nmpoBaThb,

KonupoBaTb WM N3BNeKaTb U3 cCoAepPXXNMOoro 6e3 paspeLueHna KoOMNaHum
000 «C-TexHonomxuc» (MHH 7736361753)

PykoBopcTBO no akcnnyatauyvm. Ocymnnorpad nopratmeHbii VESNA AVU2
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