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MpeancnoBune
YBaXkaemble 3aKasynkuy,
Bnaropgapwum Bac 3a npnobpeteHne npnbopa OVS3. lNepen ncrnonb3oBaHEM
BHMUMATENbHO MPOYTUTE OAaHHOE PYKOBOACTBO, 0COO0E BHMMAaHME yaenmB

pasgeny «lpaBuna TexHUKn 6€30nacHOCTUY.

[Mocne npPpo4YTEHNA BTON0 PYKOBOACTBO COXpaHWUTE €ero nnd ﬂ,&ﬂbHGVILIJGFO
ncronb3oBaHWA.

Copepxaljasica B HacToALWEM OOKyMeHTe WHgopmauns npenocTaBfieHa

«KaKk eCcTb» N MOXeT ObiTb Mm3MeHeHa B Oygyumx Bepcusax 6e3
npenBapuTeNbHOro ysegoMneHus.
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XapakTepncTmkmn

MapameTpbi:

e KaHanbl: 4x aHanoroBbix KaHana, 1x KaHan BCNomMoraTe/ibHOro BbiBOAa

e [lonoca nponyckaHus aHanorosoro kaHana: makc. 500 Ml'y

e BxopHoe conpotusneHmne 1 MOm/50 Om

e Makc. yacTtoTa BbIGOPKIM B peanbHOM BpeMeHun: 3 [Bbi6/c

e Makc. rnybmnHa namatn: 360 MJIH. To4ek

e Makc. ckopocTb cbopa ocumnnorpamm: 230.000 ocumnnorpamm/c

e BeptukanbHoe paspelieHmne: 12 6ut

e [lnanasoH BepTukanbHoOW 4vyBcTBUTENBbHOCTM: 1 MB/gen - 10 B/pen (1
MOwm), 1 mB/pen -1 B/pen (50 Om)

e [1nana3oH BpemeHHOW pa3BepTku: 1THc/gen~1kc/oen

e 16-O0MMOBBIN ceHCOpPHbIN TFT-aKkpaH, paspeweHne 1920*1200

e  BHyTpeHHsaa namatb 32 b

e Pasmepbl: 400*280*35,8 Mm
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DyHKYNI:

e OcHalleH MHOIFO(YHKLMOHANbHOW cucTemMon Sigtest™,
obecneudmBaroLLlen CTabUNbHYIO 1 HAOEXHY0 paboTy

e BcTpoeHHOEe pykoBOACTBO NOb30BaTeNs, 60nbLLION 3KpaH Aansa yaobctea
YTEHWNA

o UVHTepdenc npobHMKa COBMECTUMbLIA C aKTUBHbIMW MNPOOHMKAMW
KOMNaHUM W MOAOEPXMBAKOLWMNIA  aBTOMATUYECKYO  KannbpoBKy
NacCUBHbIX MPOB6HNKOB

e [lopoepxka nepenmMmeHoBaHUS METOK KaHanoB, ObiCTpass HaCTpouka
napameTpoB KaHanoB

e  BcCTpoeHHbIn marasuH npunoxxeHnm AppStore, MHOXECTBO NMPUIOXEHUIA
ona yctpomctB Ha 6ase Android: anekTpOHHble WHCTPyMeHTbl, WPS,
G6paysepbl 1 T. 4.

e Qannosbin meHepxep ES File Explorer noppoepxwuBaeT ynpaBreHue
danamun n 6ecnpoBogHyto Nnepeaadvy aHHbIX Ha OCHoBe npoTtokona FTP

e CoxpaHeHune gaHHbIX 0 hopmax curHana B 3 dopmatax (WAV, BIN, CSV)

e [logoepxka CHNMKOB 9KpaHa, BpEMEHHbIX METOK U MHBEPCUW LIBETA

e [logpepxka 6bICTPON 3anNnCcy BUOEO

e [logoepxka 6ecnpoBogHOM NevYaTn CHUMKOB 3KpaHa

e [logpnepxka undpoBoro pyopecueHTHOro gucnnes ¢ 256 ypoBHAMM
rpagaunn ceporo 1 otobpaxeHusi LBETOBOW TeMNepaTypbl

e [loppepxka oTobpaxeHusa ocuunnorpamm u BIMN® B nocTtossHHOM
pexmnme

e [lopoepxka aBTOMaTUYECKOW U PYHHOW KannbpoBKW HyJIS

e [lopnepxka nepekntovyeHmsa nmnegaHca 1 MOwm/50 Om

o [lognep)xka TOYHOW PErYyINPOBKIN BEPTMKASIbBHOW LUKasbl

o [logpepxxka perynmpoBKin 3a4ep>KK KaHana

e Perynunposka cmelleHns ONOpPHOro kaHana

o [lopgoepxmnBaeT QYHKUNIO CErMEHTUPOBAHHOINO XpPaHEHUst U MOXET
dunkcmposatb Ao 10 000 cobbiTnn

e [lopgoepxka OTKPbITUS 4 3TaNIOHHbLIX OCLUMAOrPpaMmM OOHOBPEMEHHO,
nopaepxka (prkCMpoBaHHOro Bblbopa TeKyLLEro KaHana
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BoamoxHoCTb  coxpaHeHuss 10  NoNb30BaTENbCKUX  HACTPOEK
ocuwmnnorpada

KnaBuwa 50%, noggepXxka UEHTPUPOBAHUSA CTPOYHOWN pPas3BeEpPTKWU,
YPOBHS cpabaTtbiBaHUS TpUIrrepa, Kypcopa 1 NoNoXeHUs KaHana ogHuMm
HaXkaTnem

Moppepxka 4 MeToOoB BbIOOPKW: HOPMAasbHbIA, YCPEOHEHHbIN,
ornbatoLmin, NNK-NnK

Moopepxka aBTOMATUYECKOW  HACTPOMKM W aBTOMAaTU4YECKOro
ananasoHa, AUTO 3aBepLueHa B TeyeHume 1 cekyHapl

o 31 wu3smepeHus, nopnepxka MONHO9KPAHHBIX W3MEPEHUN W
N3MEPEHNIA B KYPCOPHOM AmnanasoHe, nogaep)kka nonb30BaTeNbCKux
NOPOroB N UHOANKATOPOB

Moponep>xka 6-6MTHOro YacTOTOMEpPA N CTaTUCTUKU N3MEPEHNIN
PacwunpeHHble yHKUMK Tpurrepa: GpoHT, ONNTENbHOCTb MMMYMbCA,
norunka, N-PpPOHT, KOPOTKOW, HAKMNOH, BPEMS OXWMAAHWUS, BULEO,
nocnenoBaTeNbHbIN.

PaclunpeHHble (QyHKUMN OeKOOMpPOBaHUS MOCNenoBaTeIbHOWM LUUHDIL
UART, I2C, SPI, CAN, CAN FD, LIN, 429, 1553B, nogaep>ka 2 KaHanos
AekoanpoBaHus, Nnogaepxka pexmmva oekognpoBaHus TEKCTa
[Mopaepxka pacWUPEHHbIX MaTeMaTU4eCcKMX (QYHKUMIA: KBaapaTHbIN
kKopeHb Sgrt(), abcontoTHoe 3HaueHne Abs(), rpagyc Deg(), pagnan Rad(),
nokasatenb cteneHn Exp(), anddepeHuman Diff(), norapmndm In(), cnHyc
Sine(), kocnHyc Cos(), TaHreHc Tan(), unterpan Intg(), norapncdm Log(),
apkcuHyc arcsin(), apkkocuHyc arccos(), apkTaHreHc arctan(),
BCTPOEHHbIE (PYyHKLUMW MacLLITabmupoBaHUA 1 ObICTPOro NnpeobpasoBaHums
Pypbe (BINP)

[Mopoepxka annapaTHOW UAbTPAUMX BbICOKUX W HWU3KWUX 4YacToT,
WNCKTIOYEHME HE3HAUYNTENbHbIX YaCTOT 1 MOMEX

Bce nHrepdencol: USB 3.0 Host, USB type-C, 3asemneHune, HDMI, BbiBOg
Tpurrepa

[Mopgpepyxka nporpamMmmHoro obecrnedeHus MK n mobunsHoro tenedoHa
App ONCTaHUMOHHOIO ynpasneHus

Mopnep>xka nporpammmpoBaHusa SCPI

[Mopgoep)Xka  pyccKoro, aHramMmckoro, KWUTaAMCKOro, HEMELKOro,
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paHLYy3CKOro, 4YeLwckoro, KOPemcKkoro, NCNaHCKoOro, NTanbsaHCKOro u
OPYrX 13bIKOB

e [logoepxka paboTbl C MOMOLLLIO MbILLN

e [logpoep>xKa KEHCUHITOHCKOro 3aMka Aans 3aluTbl OT Kpaxku

o [logpoepxka yHKUMWM OHNAMH-OOHOBNEHUA MPOrpaMmMHO-annapaTHbIX
cpencTs

e OnunoHanbHO: TOKOBbIN MPOOHUK, AnddepeHUnanbHbIn MNPOOHNK,
OMNTOBOJIOKOHHbIN WMN301NPOBAHHbLIN MNPOOHUK, crneuymanbHbIn yTRap,
CyMKa 1 gpyrme npnHagnexHocTn gns ocuunnorpada
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Fnasa 1. MpaBuna TexHNKM 6e30NacHOCT

1.1 NpaBsmna TexHmkm 6eaonacHocTn

Bo wnsbexaHme TpaBMUPOBaAHUS MNepCcOHana ”n NOBPEXOEeHUs [OaHHOro
N3oennus WU Kakumx-nnbo CBA3aHHbLIX C HMM YCTPOWCTB Heobxogmmo
cobnopatbh cnegyrowme npaBmna TeXHUKM 6e3onacHocTu. [1na Toro 4tobsbl
n36exaTb BO3MOXHbIX Yrpo3 6e30nacHOCTW, NP UCMOJIb30BAHU OAHHOIO
n3genns  Heobxogumo cobniopgate  cnegywowme  npaBuna  TEXHUKN
6e3onacHocCTu.

e [lepeg Havanom akcnayaTaumm HeoO6XOOAMMO O3HaAaKOMWUTCHA C
HacTOALMM PYyKOBOACTBOM.

e Pabota c ocumnnorpadomM 1 ero TeXHU4Yeckoe obcnyXmBaHme OO0/HKHO
OCYLLECTBNATLCA NEPCOHANOM C MHXXEHEPHO NOArOTOBKOW, MMEIOLLIM
HaBblkWK No paboTte ¢ CBY ycTponcTBamm.

e [lpn akcnnyataunn npubopa Heobxognmo cobnogatb TpeboBaHUS:
TOCT IEC 61010-1-2014, «[lpaBuna TEeXHUYECKOW 3KcnayaTtaunm
3/1eKTPOYCTAaHOBOK noTpebutenen» n «lpaBuna no oxpaHe Tpyaa npuv
aKcnayaTaunn aneKTpoycTaHOBOKY.

e [lepen BknoyeHmem npubopa B CETb CreayeT NPOBEPUTb NCMPABHOCTb
Kabena nuTaHums, Npy NOAKAYEHUN K CETU — HAAEXHOCTb 3a3EMJIEHUS.

e 3azemneHme npubopa pekOMeHAOyeTCs MpPouM3BOANTbL 4Yepel3 kabenb
NNTaHWUS, NOOK/IOYAEMbIN K CEeTEBOMY coegunHuTento npubopa wu

TPEXMNONIKOCHON  pPo3eTkKn ceTu. [ononHUTENbHO pPeKOMeHAyeTCs

e
COeOVHUTb KIEMMY “—~  , pacrofioXeHHyo Ha npubope, C LIVHON

3aLMNTHOro 3a3eMJIEHMS.

e Vicnonbsyinte noaxogAawmn WHyp nutaHus. Vicnonb3yinte TONbKO WHYP
NNTaHUA, npenHa3HayYeHHbIN ans OAaHHOro npoaykTa n
cepTudnLMPOBaHHbIN A CTPaHbl/pPernoHa Ncrosib3oBaHus.

e Ha paboyem wmecTe p[O0mKHbl ObITb cobnogeHbl TpeboBaHUA MO
obecnevyeHnio 3aLlnTbl OT BO3AENCTBMA CTAaTUYECKOrO HanpsiXXeHns rno
FOCT IEC TR 61340-5-2-2021.

e [lna 3awnTbl OT 3MEKTPOCTAaTUYECKOro paspsiga U npegoTBpalleHus
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noBpexaeHus onepatopa u npubopa WCMNONb3YNTE 3a3eMIEHHbIN
NPoOBOAALLMIA HACTOMbHbIN KOBPUK U HaeBaWTe Ha PyKY 3a3€MJIEHHbIN
aHTUCTaTM4ecKknin bpacner.

e He BcTtaBnamte BWUIIKY B MblUlbHble U TPA3HbIE PO3eTKWU. [110THO ©
NOSTHOCTbIO BCTaABAANTE BUIKN B MpeaHa3HAYEHHYIO OJ19 9TOr0 PO3EeTKY.

e He neperpyxante po3eTkn, YAWTMHUTENN NN CETEBble DUNbTPbI. ITO
MOXET BbI3BaTb NOXap U NOpaXKeHne daNeKTPU4eCKNM TOKOM.

e HecHunmanTte KpbIWKM NN Kakyo-nmbo YacTb Kopryca BO BpemMs paboThbl
npubopa. IT0 OBHAXUT LENN N KOMMOHEHTbI U MOXET MPUBECTUN K
TpaBMam, BO3ropaHuio N NopaxeHnem afieKTpNYeCKMM TOKOM.

e [lpoayKT He 3aLlunLLEH OT MPOHUKHOBEHUSA XMAOKOCTEN. ECNn HE NPUHATDI
HeobxoaMble Mepbl NPEAOCTOPOXHOCTW, TO MONAb30BaTe/lb MOXET
NoNy4YnTb yaap TOKOM 1 npmnbop byaet NoBpexaeH.

e He ponyckanTe BO3BHNKHOBEHWSA NOXapa 1 TpaBMMpPOBaHWS NepcoHana.

e He pasmewainte npmnbop Ha HarpeBaTeNbHbIX YCTPOMCTBAX, TakKUX Kak
paguatopbl nnu oborpesaTtenn. Temnepatypa oKpyXatLwen cpenbl He
OO/HKHA MNpeBblaTb MakKCUMasbHYO TemMrepaTypy, YKasaHHyi B
TEXHNYECKUNX XapaKTepucTmkax Ha npubop. lNeperpeB npoaykrta MOXeT
Bbl3BaTb NMOPaXeHne 3N1eKTPUYECKM TOKOM, MoXap n/unm cepbesHble
TpPaBMblI.

e [lpaBunbHO nogknw4vamTe W OTKAYaUTe NpPo6HUKK. [1paBUNBbHO
nogknto4nTe npobHMK npmnbopa, Npy 9TOM €ro Kiemma 3a3eM/1eHuns
[O/MKHa ObiTb nopgkntoveHa K 3a3emneHunto. He nopgkniovyamte m He
OTK/IOHAWNTE MNPOBGHUKWN WA N3MEPUTENIbHbIE MPOBHWKKM, NOKa OHW
NOOKOYEHDbI K NCTOYHUKY HaNpPS>XXEHUS.

e [lepen otTcoegunHeHMemM NpPoOHMKA OT W3MepUTENbLHOro npubopa
oTcoeanHuTe BXO4 NPOOHMKA M KOHTPONbHbLIA NPOBOA MPOOHMKA OT
TECTUPYEMON LEMW.

e Cobniopgannte BCE HOMWHAJbHbIE XapakKTEPUCTUKMN Knemm. Bo
n3bexaHme BO3ropaHNA WN MOPAXEHUNSA SNEKTPUNYECKMM TOKOM
cobnoganTte BCe HOMWHAJNbHbIE XapakKTEPUCTUKM N MapKUPOBKY Ha
n3gennn. [llepen nogkn4YeHUEM K MN3OENNK0  O3HAKOMbTECH C
OOMNONMHNTENbHOW NHpOPMaUMEN O HOMUHANbHbLIX XapakTEPUCTUKaX B
PYKOBOACTBE MO aKCnayaTaunn.
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Micnonb3ymnte npaBubHble NPOGHUKW. BO mM3bexaHme 4pe3mepHoro
nopaxeHust 9NeKTPUYECKMM TOKOM  WUCMoAb3ymte ana  Nnobbix
N3MEPEHMI TONbKO NPOBHMKW NPaBUIbHONO HOMMHana.

OTKkNoYMTE NUTaHNE NEPEMEHHOIO Toka. AganTep MOXXHO OTK/IKOYUTb OT
CeTN NepeMeEHHOro ToKa, U NoMb30BaTeNb LOMKEH NMMETb BO3MOXXHOCTb
AOCTyna K aganTtepy B N1t060e Bpemsi.

He akcnnyatupymTte yCTPOMCTBO Npn NogO3PEHUN HA HEUCMPABHOCTb. B
cnydyae nopo3peHunst, YTO AaHHOE M3aenme NoBpexneHo, obpatutecsb K
CEPBUCHOMY NepcoHany KoMnaHunm, aasa ero NpoBepPKN.

Mcnonb3ynte agantep npaBusnbHO. [MogaBanTe nuTtaHme nnm 3apsxxanTte
obopynoBaHMe C NOMOLLbIO aganTtepa NMTaHns B KOMIMJIEKTE NOCTaBKN 1
3apsixxanTe akKymMynsTop B COOTBETCTBUUN C PeKOMeEHAYEMbIM LNKIOM
3apsaaku.

N3beramte oOTKpbITbIX uUenen. He npukacanteCcb K OTKPbITbIM
COEQVHEHUNAM N KOMMNOHEHTaAM NPWY HANYN HaNPsSXKEHWS.
ObecneybTe HagNeXallyt BEHTUNALMIO.

He skcnnyatupynTe B CbipbiX/BMaXHbIX yCNOBUSIX.

Hukorgpa He wucnonb3ymnte npubop B YCNOBUAX, KOrga Ha HEM
obpasoBancs nnm mMoxeT bbITb 06pa3oBaH KOHOEHCAT, HAaNpUMep, eCnmn
npubop nepemMeweH M3 XonogHowW cpenbl B Tennyt. Heobxogmmo
Bblaep>XxaTb Npnbop He MeHee 3-X YacOoB NPM KOMHAaTHOW TeMnepaType.
He akcnnyatmpymte B NErkoBOCMIaMEHSAOWENCA N B3PbIBOONACHOMN
aTmocaoepe.

CopoepXxunte NoBEPXHOCTMN U3AENNS YNCTBIMU U CYXUMMN.

VicnblITaHne Ha NMOMEXoyCTOMYMBOCTb BCEX MOAENEN COOTBETCTBYET
cTaHpgapTam knacca A, ocHoBaHHbIM Ha EN61326:1997+A1+A2+A3, HO
HEe COOTBETCTBYET CTaHAapTam knacca B.

dnemMeHTbl NUTaHUa unn b6atapen Henb3s nogBepraTb Tenaa, OrHs, a
Takxke pasbumpaTtbCa N NogBepraTtbCs MexaHW4YeCKOMY BO3OAENCTBUIO,
yoapam.

dnemMeHTbl Unn 6atapen He AO0MKHbI 3aMblKaTbCsi HAKOPOTKO. Henbas
XpPaHUTb B KOPOBKe unu swmke, raoe OHU MOryT 3aKOpoTUTb Apyr Apyra
WA roe OHW MOryT ObiTb 3aKOPOYEHbI APYrMMMN TOKOMPOBOOALLNMU
MaTepuranamMmu.
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e Ecnun n3 anemeHTa NUTaHNSA NPOUCXOAUT YTEYKa, XNAKOCTb HE A0/IKHA
nonagaTb Ha KOXy WnnM B rnasa. B cnyyae KoHTakTa npomMounTe
NOPaXK€HHbIW y4acToOK 60NbLUINM KONMYECTBOM BOAbl M 06paTuTeCh 3a
MegULNHCKON MOMOLLbIO.

e HenpaBumnbHas 3amMeHa WM 3apsigka 9NEeMEHTOB MUTaHUSa  WIn
6aTapen, cogepXXallmx LLENOYHON 9NeKTponuT (Hanpumep, NUTUEBbIX
9NEMEHTOB), MOXET BbI3BaTb B3pPbIBbl. 3aMEHANTE SNEMEHTbl UNU
6aTapen TONbKO Ha COOTBETCTBYIOLWWUA TUM N OPUTrKMHanN, 4YTobbl
obecneunTb 6€30MacHOCTb NpoAyKTAa.

e DOnemeHTbl NuMTaHuMa 1 GaTapen [oMXHbl ObiTb NepepaboTaHbl 1
XPaHUTbLCA OTAENbHO OT 06bIYHbIX OTX040B. AKKYMYNATOPbI N 0ObIYHbIE
GaTapewn, cogepxawme CBUHeEL, PTyTb WM KagMwui, SBASKOTCA
onacHbiMn oTxogamun. CobnioganTe HauuoHanbHble MnpaBuaa no
yTUIn3aumm oTXoooB 1 nepepaboTke.

KaTeropvm n3mepeHums

Ocuwmnnorpad cepun OVS3 npegHasHadeH Ons N3MEPEHUNN B KaTeropuwu
N3MepeHunn I.

OnpepeneHune KaTteropmv N3MepeHus

KaTteropusa namepeHun | npegHasHayeHa ons NSMepeHuii, BbINOMHSAEMBbIX B
uenax, He noakatyeHHbix Hanpsmyto K CETU TMUNTAHUA. TMpumepamn
ABMAKOTCA M3MepeHna B uensax, He nogkatoveHHbix kK CETU MNTAHNA, n B
cneunanbHO 3alUNLLEHHbIX (BHYTPEHHMX) uensax, noaknodeHHbix Kk CETU
MNTAHNA. B nocnegHem cnyyae nepexofHble HanpskeHusa SABNSOTCSA
NepeMeHHbIMN; MO 9TOWM NPUYMHE NONb30BaTe/lb [O/KEH MOHMMATb
cnocobHOCTb 000pPYAOBaHMSA BbIAEPXMNBATL NEPEXOAHBbIE HArPy3KMU.

MpepynpexpaeHve

Kateropusa wnamepeHun MOIK. B ycnosumsax moHTaxa kateropuum | MOK
BXOAHYIO KNEeMMY MOXHO MOAK/YUTb K KNeMMe Lenn ¢ MakCcuMasbHbIM
NnHenHbIM HanpsbkeHnem 300 B (cpepHekBapgpaTundHoe 3HadeHue). Bo
n3bexaHme pucka MNOpPaxXeHUs SNEeKTPUYECKMM TOKOM BXOOHYH KiemMmy
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HeNb3s MNOAKAKYaTbh K LEenu ¢ NMHEeMHbIM Hanpsh)keHunem 6onee 300 B
(cpepHekBagpaTUYHOE 3HayeHume). MrHoBeHHOE nepeHanpsaxeHmne
NPUCYTCTBYET B LENAX, W30JNPOBAHHbIX OT anektpocetn. Lundposon
ocumnnorpad cepum OVS3 pazpaboTaH Takmm obpasom, 4Tobbl 6e30MmacHoO
BblAEpPXXMBaTb cnopagnveckne nepexoaHble nepeHanps>xeHms go 1000 Bnink.
He wucnonb3ymte gaHHoe obopypoBaHuMe O U3MEPEHUIA B LUensx, roe
MIHOBEHHOE NnepeHanpsiXXeHne NpeBbILLaeT yKasaHHOe 3HAYEHME.

1.2 YcnoBua n cMMBONbI 6€30N1acHOCTM

TepMuHbI B pyKOBOACTBE

B naHHOM pyKoBOACTBE MOTIYT BCTpPeYaTbCs Crieaytolme TepMUHbI:

/N MpepynpexpeHvie. [Ipegynpexparowme Hagnucu yKasblBatoT Ha
YC/10BUIS NI [EVICTBUS, KOTOPbIE MOIYT MPUBECTU K TPABME U/ J1eTa/IbHOMY
mcxogy.

& OcTopoxHo. [IpegynpexpgeHns o0 HeobxoguMOCTU  1POSIBUTh
OCTOPOXHOCTb YKa3bIBAIOT HA YCJ/IOBUSI W/IN [OEVICTBUS, KOTOPbIE MOryT
rMPUBECTU K MOBPEXAEHUIO AHHOIro N34S NI PYroro UMyLLECTBA.

TepMuHbI Ha N3gennn

Ha nsgenumn moryt 6biTb yKasaHbl crieayolme TepMUHbI:

OnacHoO yKka3biBaeT Ha OMacHOCTb TPaBMWPOBaHWSA, KOTOpass CTaHOBUTCS
OYEBUAHOW NPUY MPOYTEHNN MaPKUPOBKW.

OCTOpPOXHO YyKasbiBAE€T Ha OMNacHOCTb TPaBMMPOBaHUA, O KOTOPOW
HEBO3MOXHO cpa3sy Y3HaTb NPY NPOYTEHNN MaPKNPOBK.

BHumaHme yKa3biBae€T Ha OMacHOCTb ONA OaHHOro migennda mnn ,D,perVI
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MaTtepuanbHo COOGCTBEHHOCTMN.

CuyimBonbl Ha n3gennn

Ha nsgenunmn moryT ObITb cnenytoLme CUMBOSbI:

AN /N &

OnacHoe OcTtopoxHo! Cm. 3almnTHasa knemma

Harnpsa>XxeHme pyKOBOACTBO. 3a3emMneHnd

rh =

Knemma 3asemneHus

3a3zemMneHune waccm

n3mepeHmnd

O3HakomMbTECb CO cneaoyouviMmm npasuvuiamMmm TeXHUKN 6e30naCHocw|,

4yToObl M36€eXaTb TpaBM W NpPeaoTBpaTUTb MNOBpPeXAeHue [aHHOro

n3gennsa WaMm nobbiX CBA3aHHbIX ¢ HMM w3genviii. Bo mnsbexaHwe

BO3MO)XHbIX OnacHocTen AaHHOEe m3aenve MoXXHO MCnonb30BaTb TOJIbKO

B YKa3aHHOW 06/1aCTN NPMMEHEHMS.

/A\n peaynpexaeHwve

Ecnun BxogHovi rnoprt I7,0M60,03 MOAKJ/IDYEeH K Lerivi ¢ rKOBbIM Harips>keHviem

Bbile 42 B vian moiwyHocTero 6os1ee 4800 BT, BO n3bexaHne rnopaxxeHus

OJIEKTPUNHYECKUVIM TOKOM UJI1 BO3IOPaHVIA.

icnonb3ymte TONbKO WM30NMPOBaHHbIE MPOOHUKM  HaMpPsXeHWs,
BXOoOsLME B KOMMAEKT MOCTaBku npubopa, wNmMm 9KBUBANEHTHbIE
n30enuns, ykasaHHble B Tabnuue.

[Mlepeq  MCNoONb30BaHMEM  MNPOBEPbTE  MNPOOHUKKM  HaNpPsHKEHWS,
N3MepuTeNbHblE MPOBOAA W MNPUHAMJIEXHOCTW Ha  Hanu4yume
MEeXaHWUYECKMX NOBPEXAEHUIA N 3aMEHUTE UX B Clly4ae NOBPEXAEHUS.
CHumMunTe NPOOHMKIN HanpsXXeHns n HEencnonb3yemble
NPUHAANEXHOCTMN.

[Mepen nogkntoYeHEM 3apsaHOro YCTPOMCTBA K MPMO0opPY BKOUYUTE €ro
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B PO3€TKY NepeMeHHOro Toka.

fnasa 2. Kparkoe pyxkoBoACTBO noONb30OBaTens
ocyuvnnorpacga

B aTton rnaBe copgepXxutcs MHPopMaunsa O MPOBEPKaxX W 3aKcnyaTaunmn
ocumnnorpada. PekomeHoyeTca BHMMATENbHO Npo4YuTaTb €€, 4TOoObl
03HaKOMWUTbCA C BHELIHMM BWUAOM, MOHATb BKJIKOYEHME/BbIK/IIOYEHME,
HaCTPOMKN N COOTBETCTBYIOLLME TpeboBaHMsa K KannmbpoBke ocuwmnnorpada
cepuun OVSS.

e [lpoBepka COLEPXMMOro e YnpaBneHne MbilbiO
yNnakoBKW
. . e [logkniovyeHme npobHumka
e MOHTaXHbIV KPOHLUTEWNH
K ocumnnorpady
e lIcnonb3oBaHMe pexmnma
Auto

e lIcnonb3oBaHume

o [lepenHsa naHenb

e 3agHAA NaHenb
3aBOMCKMX HACTPOEK

e |lcnonb3oBaHue
e BkJoyeHme/BbIKOYEHME

aBTOMaTNYECKON
ocuwunnorpada
KannbpoBkun
e OnwucaHune nHTepdenca e KomneHcauyus
aucnnes ocuunnorpada NacCUBHOIO NPobHMKa
e OnwucaHune OCHOBHbIX
dyHKUMIA ocumnnorpada e lIsameHeHMe a3bika

2.1 Mposepka cofepXXMMOro ynakoBxkm

[Mpy OTKPLITUWX YyNaKOBKW MOCE MONy4YeHNA NpoBepbTEe NPMOop, BbINOHMB
cnepyoLwine oencTeus.

1) MpoBepka HanMYMA NOBpPEXAEHNIA, BbiI3BaHHbIX TPAHCNOPTUPOBKO

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3
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Ecnu ynakoBka Ui neHonnacT Cepbe3HO NOBPeXAeHbl, COXpaHUTE NX A0 Tex
nop, noka npubop ” MNPUHAONEXHOCTM HEe npounayT UuchbITaHWe
3NEKTPNYECKUX N MEXAHNYECKNX CBONCTB.

2) lNpoBepka HanM4MA NPUHaANEXHOCTEN

[MogpobHOe onucaHme wn3noXxeHo B [lpunoxeHnn B HacToswero

pykoBoactBa. K HemMy MOXHO o06paTuTbCsl, 4TOObI MPOBEPUTL MOJIHOTY
komnnektaunn. Ecnm npuHagneXxXHoCcTn OTCYTCTBYHOT WM MNOBPEXAEHDI,
obpaTumnTeCb B MECTHbIN oduc.

3) MpoBepka npnbopa

Ecnn npn BHewHem ocmMoOTpe OOHapyXeHbl Kakume-nnmbo NoBpeXAeHUs
ocumnnorpada wan OH He Npowen UCNbITaHMe Ha MPOM3BOAUNTENBHOCTD,
obpatmntecb B MecCTHbIn oduc. Ecnm npmbop noBpexnoeH npwu
TPaHCMOPTUPOBKE, COXPaAHWUTE YMakOBKY W CBSXKUTECb C TPaHCNOPTHOMN
KOMMNaHWen Nnm B MECTHbIN O0PUC 1 KOMMAHUSA MPUMET MepbI.

2.2 NMoHTaX KpoHIUTEeMHa

[MpocTO ycTaHOBUTE CTaHOAPTHbLIA KPOHLUTEMH W BWHTbl C HakKaTaHHOW
FOSIOBKOW BPY4YHYIO, Kak NMoKa3aHO Ha puUcyHke 2-1.

=)

PucyHok 2-1

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3
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2.3 lNepenunan nanenns ocymnnorpaca

PucyHok 2-2

Ha nepegHen naHenun ocuunnorpada pacnonoxeHbl 2 nHteppenca USB 3.0,
1 BbIXOQHOWN pas3beM CUrHana KkomneHcaumm npobHmka n 8 nHrepdencos
BNC pna nogkntoyeHumns npobHmka. Aux out - 3To BCNoOMOraTesibHbIv KaHan,
MCNONb3YEMbIA B OCHOBHOM [J/1 KacKagupoBaHWSA TeKyullero curHana
ocumnnorpada Ha gpyrme ocuunnorpaduieckmne ycTpomncTaa.

2.4 3agHnana nanenb ocymnnorpadga

PucyHok 2-3

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3
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Ha 3agHen naHenu ocuunnorpada npegycmoTtpeH 1 nHrepdenc HDMI, 2
nHteppenca USB 3.0, 1 nHtepdenc Type-C, 1 nHtepcdenc LAN, 1 rHe3no
3azemMnenuns. NomMmmo KpennieHns ¢ NOMOLLbIO CTaHOAPTHOINO KPOHLUTEWHA,
3agHIOK 4YacTb ocuunnorpada MOXHO YCTAaHOBUTb Ha HACTEHHbIN
KPOHLUTEWNH.

2.5 Bxmouenme/Bbiovenme ocyvnnorpadga
BknioueHme/Bbikno4YeHme ocumnnorpada

BknrouyeHme nutaHma

e Haxmwute KHOMNKY NnTaHUs @, 4TOObI BKNOUNTL NPMOop, ydoeamsLLNCH,
YTO OH NOAK/OYEH K MICTOYHUKY NMUTAHUA.

OTKNnIOYeHe NTaHnA

e HaxmwuTte KHOMKY NUTaHUSA @, OTKPOWTE MEHIO BbIK/TIOYEHUSA MUTAHUSA N
I
HaxxmuTe “ , YToBbI BLIKMIOYUTL NPUGOP.

e [1na NpMHYANTENbHOrO BbIKNOYEHUS Nprubopa HaXMUNTe 1 yaepXmneante

KHOMKY NUTaHNA OF TeyeHune 5 cekyHp.

222 OCTOPOXHO: MPUHYANTENBHOE BbIK/THOYEHME MUTAHNS MOXET NMPUBECTU K
noTepe HeCOXPaHEHHbIX JaHHbIX, OYbTe OCTOPOXHbI.

2.6 Onucaumne nurepoeinca aucnnen ocumnnorpadga

B naHHOM pasfene npencraBneHbl 0630p N ONMCaHMe Nosb30BaTEIbCKOro
nHTepdenca ocumnnorpada cepun OVS3. lNpounTaB aTOT pa3aen, MOXHO B
KpaTyanLwme CPOKN O3HAaKOMUTLCS C COOAEPXUMbIM MHTepdenca gucnnes
ocuymnnorpada. KoHKpeTHbie HaCTPOMKIN 1 KOPPEKTUPOBKW ByayT noapobHO
onuncaHbl B nocnenywwmnx rnaBax n pasgenax. B onpegeneHHbln MOMEHT
BPEMEHW Ha 3KpaHe MOTryT NOSIBUTbLCS CneayoLlne 3/IEMeEHTbl, HO HE BCE OHM
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BUOHbI. VIHTepdenc ocunnnorpada cm. Ha pucyHke 2-4.

30

29

2 3 4 5 678910111210 13 14 16 16 17 18
Bt 1K ) | !

19

28 27 26 25 24 23 22

PucyHok 2-4. OtobpaxkeHune nHtepdeinca ocumnnorpada

Ne OnwucaHmne
MogkntoveHmne USB-PC, goctyn K nepudepuiHbiM yCTPOWMCTBaM
1 USB, Bpems, norotun n gpyrne obnactm otobpaxeHusd, HaxXmuTe,
4TOObI BEPHYTHCA Ha pabo4nn cTon
2  OTKpbITUE rNaBHOro MEHIO
OTobGpaxatoTcs Tekywun Tun Tpurrepa n pexum Tpurrepa. A
3 o3Ha4vaeT «ABTO», N 03HayaeT «Ob6bIYHbINY
4  Tekywmm NCTOYHUK TPUTTEPA N 3HAYEHME YPOBHSA TpUrrepa
5 Tekywas onnHa 3anncun
6  JlnHmA 3anuncun ganHbl HgMKaTopa
7  WVHpgunkaumsa ueHTpa obnactm otobpaxeHums popmMbl curHana
OTob6paxkeHune pexmnma BbIOOPKMK, BKIHOYAA HOPMalbHbI, CPeaHW,
8 ormbaroLyto, NnK
Bpemsa 3apepxkun, BpemMmsi mMexay UeHTpanbHOW nuHmen obnactum
? oTobpaxeHuss GOpPMbl CUrHana v NooXXeHNeEM Tpurrepa
10 [lonoxeHwue Tpurrepa

11

Tekylasa YyacToTa BbIOOpKMN

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3
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OnuncaHwme

12

CpepnHsasa obnacTb «[]» ykasbiBaeT Ha nosoxeHue HGopMbl CUTHanNa,
oTobpa)kaemMom Ha aKpaHe, BO BCEW AINHE 3anuCu.

13

DyHKLUMA MacluTabupoBaHms

14

CoctosiHme ocumnnorpada, skntodas RUN, STOP n WAIT, Haxmute
AN NePeKNOYEHN Ha OCTAHOBKY

15

ABTOMAaTM4yeckass HacTpoMKa W aBTOMaTM4eckada WHAMKauus
ananasoHa, HaxxmuTe, 4tTobbl BonTn B pexum AUTO, ocumnnorpad
aBTOMAaTMYECKM HacTpamBaeT (OPMy CUrHana Ha COOTBETCTBYHOLLMIA
peXmnm oTobpaxeHuns

16

Oﬂ,VIHOLIHbII‘il Tpurrep, HaXXmmTe gnd oogunHOYHOro Tpurrepa

17

BepTukanbHas WwKana HanpsaxeHus (Toka)

18

Ob6nactb OoTOOpaXxeHusa NHpopMaUunun O Kaxaom KaHane, BKao4as
COCTOsIHME nepekntovaTens KaHana, BEPTUKANbHYIO
YyBCTBUTENIbHOCTb, PEXMM  COMPSXEHWUs, WHBEpCcUo  dasbl,
OrpaHMYeHme Nonochl MNPONyckaHwus, NOJHOE CONPOTUBEHMNE U T.4.
MpoBegonTe nanbLemM BNEBO MO COOTBETCTBYHOLIEMY KaHasny, 4ToObI
OTKPbITb MEHI0 KaHana, COOTBETCTBYIOLIEr0 I3TOMY KaHany;
npoBeauTe nasnbLemM BnpaBo, YTOObl 3aKpbiTb KaHan. Haxmute nnuw,
YTOObI HACTPOUTb BEPTUKANBbHYIO YYBCTBUTE/IbHOCTb KaHana

19

IhankaTop ypoBHSA Tpurrepa

20

NHCTpYKUMM MO OTKPLITUIO NaHenn B6bICTPbIX HACTPOEK Tpurrepa:
MpoBeguTte nanbuUemMm BNeBO, 4YTOObl OTKPbITb MNaHeNb ObICTPbIX
HaCTpoeK Tpurrepa ans 6bICTPbIX HACTPOEK MEHIO TpUrrepa

21

PerynnpoBka ypoBHS Tpurrepa. HaxxmmTe n yaepxmBanmTte KHOMKY 1
nepeTackmBamTe ee BBEPX W BHU3, 4YTOObI HACTPOUTbL YPOBEHbL
cpabaTbiBaHusA. [1poBegnTe nanbLemM BNEBO, YTOObl OTKPbITb MEHIO
ObICTPbIX HACTPOEK TEKYLLIErO TpUrrepa.

22

OTKpbITME 1 3aKPbITVE TOPU3OHTANIBHOIO U BEPTUKANIbHOIO Kypcopa

23

Boibop Tekywiero kaHana. [locne HaxaTmss BCMIbIBAET MEHIO
nepeknYeHns TeKyLLLEro KaHana.

24

Knasuwa «50%»: HaxxmumTe, 4ToObl ObICTPO BEPHYTb HYNEBYK TOYKY
KaHana B LeHTp 9KpaHa; NonoXeHune Tpurrepa 6biCTpo BO3BpaLlaeTcs
B LEHTP 9KpaHa; ypoBeHb Tpurrepa 6bICTPO BO3BPALLAETCA B LEHTP
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Ne OnucaHwne

dopMbl curHana; Kypcop 6bICTPO BO3BPALLAETCA B LIEHTP BEPXHEN,
HV>KHEW, NEBON 1 NPaBOW CTOPOH 9KpaHa

3Ha4ok yrpaBsieHus CTPOYHON pa3BEPTKOMW. Haxmunte
neBylo/nMpaByto KHOMKY CTPOYHOW pas3BepTkU, 4YTOObl HACTPOUTL

25 CTpPOYHYK pasBepTKy ocuumanorpaMmmbl. Haxmumte Ha TekyLuyro
CTPOYHYIO pa3BepTKy, YTOObI OTKPbITb MATPULy U BbIOpaTb HYXHYHO
CTPOYHYIO pa3BEpPTKY.

BbicTpoe coxpaHeHue. HaxmmnTe, 4Tobbl ObICTPO COXpaHUTb hopmy
26 curHana OTKpPbITOro B JaHHbI MOMEHT KaHana B Ka4ecTBe 3Ta/IOHHOW
dopmbl curHana u cgenatb CHUMOK 9KpaHa.

27 CHMMKKM aKpaHa

KHONKW TOYHOWN HacTpomkn. HaxXmmTe KHOMKY TOYHOW HACTPOWMKMN,
28 4TOObl TOYHO HACTPOUTbL MNONOXeHUe GOpPMbl CUTHaNa, NONOXeEHNE
YPOBHS TPpUrrepa, NosoXeHme Tpurrepa n NoNoXeHme Kypcopa.

29 Ulkana cTpo4yHOW pa3BepTKM

NHpnkaTop KaHana: otobpaXkaemMbli YPOBEHb 3a3eMJIEHNSA KaXKO0ro
30 aHanoroBoro curHana KkaHana, o0603Ha4eHHbI 3Ha4YKOM NHAMKaTopa
KaHana Ha NeBoW CTOPOHE aucnnes.

Tabnuua 2-1. Onucanmne nHTepderca gucnnes ocumnnorpada

2.7 OnucaHmne oCHOBHbLIX (PYHKLMIA CEHCOPHOro 3KpaHa

YnpasneHune ocuymnnorpadom cepum OVS3 ocyuiecTBnsieTcsi, B OCHOBHOM,
HaXxaTueMm, NPoBeAeHNEM NanbLEM 1 NepeTackmBaHNEM OAHNM NanbLEM.

Ha)xatme
Haxmute KHOMKY Ha CEHCOPHOM 3KpaHe, 4Tobbl aKTUBUPOBAaTb
COOTBETCTBYIOLLEE MEHIO N DYHKLUMIO. KOCHUTECH NoO6Oro NnycTtoro Mecra Ha

9KpaHe, YTOObI BbIATU N3 MEHIO.

MpoBegeHmne nanbyem
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MpoBeneHVe nanbLeM MO 3KpaHy: OTKPbITME/3aKpbiTE MEHI, BK/OYast
rMaBHOE MEHI0, KHOMKY KOHTEKCTHOrO MEHI0 U Apyrve onepauuin B MEHIO
KaHanoB. Hanpumep, rnaBHoe MeEHIO OTKPbIBAETCA Tak, Kak MokasaHo Ha
pucyHke 2-7. MeTof 3aKpbITS NPOTUBOMNONOXEH METOY OTKPbITUSA.

PucyHok 2-5. Beixoq n3 rnaBHOro MeHto

Haxmnte Ha KHOMKYy napamMeTpoB B [NIaBHOM MeEHI0, 4YToObl BOWTU B
COOTBETCTBYIOLLIEE MOAMEHIO.

MepeTtackmBaHme ¢ NOMOLLbIO OAHOrO0 Nanbua: 415 rpybon HaCcTPOMKN
BEPTUKANbHOIO MOJIOXEHWS, TOYKW 3anycKka, ypOBHSA 3arnycka, Kypcopa v T. A.
dopmbl curHana. lMogpobHyto uHdbopmaunio cm. B pasgenax «Popma
CUrHana ropmsoHTasbHOro nepemelleHnsa» n «PerynmpoBka BepTMKanbHOro

MOJTOXKEHUA».

YBennyeHmne/ymeHblieHne mMmacwTtaba: ans To4HOW HacTpPOWMKn opMbl
CUrHana Ha BepTUMKasbHbIX LLKanax

2.8 YnpaBneHme MbillibIO

Mopgkntounte Mmbilb K WHTepdency «USB Host», 3atem ynpaBnsanTte
ocuunnorpadom c NOMOLLbIO MbllK. J1IeBasi KHOMNKa, NpaBast KHOMKa 1 KOneco
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MbILLUW MMEIOT T XKe PYHKLMIN, YTO 1 PYHKLNA KacaHs Nanbuem. Konecmnkom
MbILL MOXHO YNpaBnsaTb pa3MepoM CTPOYHOW pa3BepTKu. [1pun ynpaBneHmnmn
MbILLbID 9KpaH aBToMaTudecku 6nokumpyetcs. [1paBon KHOMKOW MbILWN
MO>XHO pa3b/10KMpoBaTb 3KpaH nnm 3abokmnpoBaTb €ro CHOBA.

PucyHok 2-6. Kypcop mbiwn

2.9 MNogxmoueHne npo6bumka k ocumnnorpady

1) MopkntounTte NpobHUK K nHTEepdency Mic-OPl kaHana ocuunnorpada nnm
ncnonbdynte agantep MSP-BNC ana nogkntodeHus K nopty BNC.

[MpukpennTe BbIABMXXHON KPHOYOK Ha KOHLE NPOBHMKA K N3MEPSAEMOM TOUKE
uenu wnm  Tectmpyemomy yctpomctsy. 0O6a3aTenbHO  NOAKAUMTE
3a3eMnsLWniA NpoBog NpPobHMKa K TOYKE 3a3eMIeHs Lenwn.

223 MakcnmanbHoe BXO4HOe HanpshkeHne aHanorosoro Bxoaa

1 MOm /16 n®, 300 B (cpepHekBagpaTuiyHoe 3HadyeHue), CAT |;500m < 5 B
(cpepHekBagpaTUYHOE 3HAYEHME)
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2.10 NUcnonb3osaHue pexmma Auto

Mocne npaBWbHOrO nNOAKAOYEHUA ocuuiorpada M nogadn Ha BXOL,

Auto
AOMNYyCTUMOIrO CUrHana Haxmurte KHonky «Auto Set» , 4TOBbI ObICTPO
HacTpouTb ocuunnorpad Ha Haunydwmne 3ddekTbl OTOOpaXxeHus Ons
BXogHoro curHana. Korga ocuwmnnorpad HaxoouTcsi B aBTOMaTMYECKOM

pexume, KHonka «Auto Set» 6yaeT cBeTUTbCA.

ABTOMaTMYECKNIN pexnm pgenuntca Ha «Auto Set» n «Auto Range». [lo
YMOJTYaHMIO YCTaHOBNEHO 3HadeHme «Auto Set». DyHkumm «Auto Set» n «Auto
Range» He MOryT AelricTBOBaTb HaNnOXeHneM pyr Ha apyra, OooqHOBPEMEHHO
MOXET ObITb BKIHOYEHA TOMbKO OHA N3 HUX.

«Auto Set» - ogHOKpaTHasa aBToMaTU4YeCKasa HaACTPOIKa, U KaxablA pa3 npu
HaxaTun «Auto» B BEPXHEM NEBOM Yrny aKkpaHa oTobpaxaetcsa «Auto».
Ocumnnorpad MOXET aBTOMaTU4YECKM HacTpamBaTb BePTUKASbHbIN
MacLUTab, ropn30oHTaNbHbIV MacLTab n HaCTPOMKY TpUrrepa B 3aBUCUMOCTM
OT amMnauTydbl N 4acTOTbl CWUrHanoB, HacTpamBaTb (OpMy CWUrHana pno
HY)XHOrO pasmepa un oTobpaxaTb BXxogHoW curHan. [locne HacTpomKkun
BbINONTE N3 PEXNMa aBTOMaTUYECKOW HAaCTPOUKKN, Hagnucb «Auto» B 1€BOM
BEPXHEM Yrfly NCYESHET.

Kananbl MoOryt oTkpbiBaTbCA aBTOMaTmyeckun. Jliobown KaHan, YypOBEHb
KOTOPOro 60nbLue Uam MeHbLLE MOPOroBOro 3Ha4eHus, MOXET OblTb OTKPbIT
NN 3aKPbIT aBTOMAaTUYECKM B COOTBETCTBUN C YCTAHOBNEHHbIM NOPOroBbIiM
3HadyeHuneMm. [1oporoBbI ypoBEHL MOXHO HAaCTPOUTb.

VICTOUHUK MOXeET 3anyckaTtbCA aBTOMaTuU4eCKWr, a KaHaJjl BK/KOYEeHHOIo
NCTOYHWMKAa MOXET aBTOMatTun4eCckm HacCcTpamBaTbCA Ha Bbl60p npmopwuTteTa
TeKywero cmrdana nnmn makcmmasibHOro cmrHana.

OTkponTe rnaBHoe MeH. Haxmute «Auto», 4YTOObI OTKPbITb MEHIO
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aBTOMATMYECKOM HACTPOMKW, BK/OYAss HACTPOWKY OTKPbITUSA/3aKpbITUS
KaHana, HacTpOMKYy MOPOroBOro HarnpsiXXeHuss n HaCTPOWMKY WCTOYHMKA
Tpurrepa.

Measure Cursor Sample EEY Trigger

PucyHok 2-7. OTKpbITIE aBTOMATUYECKOW HAaCTPONKN

ABTOMaTMYECKas HaCTpoMKa BKJIIOHAEeT crefywuwee: OanH KaHan w
HECKOJIbKO KaHanoB; aBTOMAaTMYeCcKasi HacTpOWKa CTPOYHON pa3BepTKW,
BEPTUKANIbHON  4YyBCTBUTENIbHOCTW W YPOBHA  TpUrrepa CUrHana;
WHBEPTUPOBaHME  (DOPMbI curHana ocuunnorpada BbIKJIIOYEHO,
OrpaHMYyeHme nosiocbl MNPONYCKaHMA YCTAaHOB/IEHO Ha MOJHYK MNOAocy
NPONyCKaHWs, PEXMM CBA3M MO MOCTOSSHHOMY TOKY, PEXWM BblIOOPKK -
HOPMasbHbIN; TUN TPUITepa yCTaHOBNEH N0 PPOHTY, a Pexmm Tpurrepa -
aBTOMaTNYECKUN.

MpumevaHmne: ona npumeHeHms dyHkumm «Auto Set» TpebyeTtcs, 4TOOLI
yacToTa M3MepsAemMoro curHana o6bina He meHee 20 U, KoahduUUMEHT
3anonHeHus 6bin 6onee 1%, a amnnntyaa 6bina He meHee 2 MBnnk-nuk. Ecnn
9T napameTpbl byayT NpeBbIlEHbl, aBTOMaTUYeCcKasa HacTponka He bynet
BbINOJIHEHA.
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PucyHok 2-8. ABToMaTnyeckas HacTpomka hopMbl CUrHana

«Auto Range». Ocuunnorpad HenpepbiBHO 1 aBTOMAaTU4YECKN HacTpamBaeT
BEPTUKA/bHbIA MacLUTab, rOPN30OHTaNIbHYIO CTPOYHYHO pa3BEPTKY N YPOBEHb
TpUrrepa B pexmme peanbHOro BPEMEHU B 3aBUCUMOCTU OT BENYUHbI 1
YacTOTbl curHana. o ymonyaHumto oH OTKJIHOYEH, N ero HEOBXOANMO OTKPbITb
B MeHI0. 9Ta pyHKUMS ABNSIETCA B3anMoucKtovawen ¢ dyHkumen «Auto
Set».

OTKpOWMTE rNaBHOE MEHI0 K HaxmuTe «Auto», 4YTOObI OTKPbITb MEHIO
aBTOMAaTM4YeCcKOro Bbibopa amanasoHa a5 COOTBETCTBYIOLLMX HacTpoek. [pun
BK/IIOYEHUW (byHKLMM aBTOMATUYECKOro Bbibopa amanasoHa ocuwunnorpad
aBTOMAaTM4YeCcKn YCTaHaB/IMBAET pas/inYHble MNapamMeTpbl, B TOM YWCIE:
BEPTMKAaNbHbIA MacLUTab, ropn3oHTaNbHYIO CTPOYHYIO PasBePTKY, YPOBEHb
Tpurrepa n T. O. lNpuv NogKNOYEHNN cUrHana st napaMeTpbl aBTOMaTUYECKN
N3MEHATCA, U Mnocne WN3MEHEHUss He TpebyeTcA MOBTOpHas HaACTPOWKa
curHana. Ocuwunnorpad  aBTOMaTUYECKM  pacrno3HaeT W BHOCWUT
COOTBETCTBYIOLLME N3MEHEHWS.

e Auto range: BKIIOYEHWE WUAN BbIKIOYEHUE (DYHKLUMN aBTOMATUYECKOrO
BblbOpa gmanas3oHa.
e \Vertical scale: BknoyeHme QyHKUMN aBTOMATNYECKOW PErynanpoBKN
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BEPTUKANIbHOW LLKasbl.

Horizontal time base: BkaoyYeHMe @QyHKUMMN  aBTOMATUYECKOWN
PErynmpoBKN CTPOYHOW pa3BEPTKMN.

Trigger level: BknoyaeT pyHKUNIO aBTOMATUYECKOW PErYNMPOBKU YPOBHS
Tpurrepa.

Measure Cursor Sample Display Trigger Auto

AutoSet

Horizonta

PVIOyHOK 2-9. OTKprTVIe aBTOMaTM4E€CKOIro gnana3oHa

ABTOMaTUYECKNIN AMana3oH 0bbiMHO bonee noneseH, 4em aBToMaTn4eckas

HACTPOWKa, B CrieyloLLNX CUTyaLMAX:

1)

3)

OH moXxeT aHanmM3mpoBaTb CWIrHanbl, NogBep>XeHHble OMNHaAMWMNYECKUNM
N3MEHEHNAM.

OH nos3Bonser ObICTPO MpoCcMaTpMBaTb HECKOJbKO HenpepbIBHbIX
curHanoB 6e3 HacTpomku ocuwmnnorpada. 3ta pyHKUNA O4EeHb MONE3Ha,
ecnm HeobxogMMo MCNonb30BaTb ABa NPOOHMKA OAHOBPEMEHHO WA
€C/IN MOXXHO WMCMNOMb30BaTb NPOOHMK TOSIBKO OAHOW PYKOW, MOCKOJIbKY
apyrasi pyka saHsTa.

YnpaBnsanTe HAaCTPOMKOWM aBTOMaTUYECKOW PerynmpoBkn ocuwnniorpada.

2.11 3aBoicKMe HACTPOMKMN

OTkponTe rnaBHoe MeHio, HaxmuTte «User Settings», 4TOobGbI NepenTtn Ha

CTpaHuUy HacTpoek nonb3oBaTens. Haxwmute «Factory Settings», 4TOObI

OTKPbITb AManoroBoe OKHO A1 3arpy3ku 3aBOACKMX HacTpoek. Haxmwurte
«OK» un 3arpysute 3aBOoACKMe HacTpOMKW. [unanoroBoe OKHO 3arpysku

3aBO[ACKMX HAaCTpoOeK CM. Ha pucyHke 2-10.

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



30

Measure Save Sample Display Trigger Auto Userset

Self Adjust

PucyHok 2-10. 3arpy3ka 3aBO4CKNX HACTPOEK

2.12 cnonb3oBanme asTokanmbposxm («Self Adjust»)

OTkponTe rnaBHoe MeHl, HaxmuTte «User Settings», 4TOObI NepenTn Ha
CTpaHunLUy HacTpoek nonb3oBaTtens. Haxmurte «Self Adjust», 4Tobbl BOUTK B
pexmnm aBToMaTunveckonm Kanmbposku. Korga ¢yHKUMS aBTOMaATU4ECKON
KannbpoBKW aKTUBHa, B IEBOM BEPXHEM Yrly 9KpaHa 0Tobpa)kaeTcs KpacHas
Hagnucb «Calibrating», a nocne 3aBepweHNa KannbpoBKN KpacHOE C/0BO
ncyezaet. [lpyn 3HaA4YUTENbHbLIX W3MEHEHUAX TemnepaTypbl QyHKLMSA
aBTOMaTMYECKOW KanmbpoBKM MO3BONSAET ocuunnorpady noanepXxmsaTtb
BblCOYaNLLYIO TOYHOCTb U3MEPEHUIA.

e [lepen aBTOKanMbpPOBKOWM CHUMIKTE BCE MPOOHUKMN.
e [lpouecc aBToMaTM4ECKON KannbpoBkK 3aHNMAET 0KOMo 10-15 MUHYT.

e Ecnmn Temnepatypa wuameHsietca Bbilwe 10 °C, Mbl pekomMeHOyem
NONIb30BATENAM BbIMO/IHNTb aBTOMaTNYECKYHO KanmnbpoBKY.

BbicTpasa kannbpoBKa HynsA

[MpoBeanTe nanbUEM BBEPX MO HWXHEW 4YacTu ocuwmnnorpada, 4Ttobbl

OTKPbITb HMXHee MeHl. Haxmute ans 6bICTPON KanmbpoBKW HyIs
kKaHana. lNpwn aktmBaunn @GyHKUMW ObICTPOWM KanmbpoBKM HyNs B NEBOM
BEPXHEM Yrfay 9KpaHa NOSIBUTCS KpacHbIA wWpndT ¢ Hagnucbio «Mpget
aBTOMaTMyeckas KannbpoBka Hyns». [locne 3aBepLuieHnNa KannbpoBKN HyNA

KpacHbIn WpndT ncyesaeT. boicTpas kannbpoBka Hynst NO3BONSAET ObICTPO
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pewmnTb Nnpobnemy apenicda Hyns, BbiI3BAHHOro pasHuuen temnepatyp. 1o
CpaBHEHNIO C camMmoKkanmbpoBkon, bbicTpasa KanmbpoBka Hynst MOXET ObITb
yCTaHOB/IEHA 3@ HECKOJIbKO CEKyH[,.

2.13 KomneHcalmnsa naccCMBHOro NPoGHMKa

[Mpn nepBomMm nogkntoyYeHUn npobHuka K nb6OMYy BXOOHOMY KaHany
HEOO6XOAMMO BbIMONMHUTL HACTPOWMKY KOMMeEHcaunn npobHuka, 4ToObI
cornacoBaTtb €ro ¢ BXOAHbIM KaHanom. HekomneHcrpoBaHHblE NPOOGHUKN
MOFyT CTaTb NPUYNHON BONbLUNX MOrPELLHOCTEN N3MEPEHWI UAX OLINOOK.
KomneHcaumsa npobHuKa onTmMmnanpyeT TpakT curHana ocumnnorpada ong
OOCTMXEHMA Oonee BbICOKOWM TOYHOCTU M3MepeHun. Ecnn temnepaTtypa
okpyXxatouien cpeabl namenHsietca Ha 10 °C n 6onee, ona obecrnevyeHus
TOYHOCTWN pPe3yNIbTaTOB U3MEPEHNI HEOBXOOMMO MNPOM3BECTU HACTPOMKY
KOMMeHcaumm npobHmka.

MpobHuk MSP500 asnsetcs cTaHOApPTHbIM MaCCUMBHbLIM MNPOGHMKOM Ons
ocuwmnnorpadoB BbICOKOro paspewieHusa cepun OVS3. B Hem ncnonblyeTtcs
nHtepdenc USB. OH mMoxeT ObiTb aBTOMaTMYECKN OTKanubpoBaH nocne
nogkntodeHna k OVS3, m HeT HeobxooMmoOCTW BPY4YHYHO HacTpaumBaTb
KOMMeHcauuto.

Larm komneHcaynm npobHMKa:
1) CHavana nogxnwumTe NpPobHMK ocumnnorpada K LeneBomMy KaHany
2) MNopknwoymte nNpobHUMK K BbIXOOAHOM KNemMMe KanmbpoBOYHOro

NPSIMOYrofIbHOro CUrHana, a 3aXxum 3a3emMsieHUst NPOBHMKa — K KNemMme
3azemMneHuns. Kak nokazaHo Ha pucyHke 2-11.
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PucyHok 2-11. lNogkntodyeHmne npobHmka

3) OtkpownTe KaHan (ecnun KkaHan 3akpbIT).
4) OTKponTe MeHI KaHana, ocuunnorpad aBTOMaTUYECKW pacrno3HaeT

I'IpO6HI/IK, a 3arteM HaXmMwumte Ha KHOIMKY Ona BbIMNONHEHNA

camMoKanmbpoBKK NPobHKKa.

Auto
5) HaxmunTte KHOMNKy NN BPYYHYIO OTPErynupymte BepTUKaNbHYO
YyBCTBUTENIbHOCTb (DOPMbI CUIHaNa n CTPOYHy0 pa3BepTky. Cnegute 3a
dbopmow curHana.

/An pepynpexaeHune

e Vbenureck, 4TO N30/UMNS MPOBOLLOB HAXOANTCS B XOPOLLEM COCTOSIHUY,
4YTO6bI N36EXaTb OPAXEHUS 3JIEKTPUYECKUM TOKOM [P U3MEPEHUU
BbICOKOIO HarlpsixkKeHWUsl.

e Bo nzbexaHvie nopa>KeHvsi 371IeKTPUYECKUM TOKOM AEPXUTE asiblibl 3a
rpenoxpaHnTesIbHbIM KOJIbLJOM r1pO6HUKaA.

e Korpga npobHUK nogk/ItoYeH K UICTOYHUKY HarpsXKeHUs, He MpuKacaliTeCh
K METa/I/INYECKNM YaCTAM roJ/I0BKU rPOobHVIKa BO N36eXaHUE rMopaXKeHus
3/1EKTPUNYECKIM TOKOM.

o [lepen HavasioM UN3MEPEHUV MPaBu/ibHO MOAK/IIOYNTE 3a3€M/ISIOLLNN
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KOHeL ripobHuIKa.

2.14 IameHeHume A3bIKa

iameHeHmne sa3bika 0TobpaxeHust CM. B pasfene «Hactponkun — A3bik n meTop,

BBOAY.
YnpaBneHue ocywanorpagom ¢ noMoLyblo KHONOK

B aTom rnase nogpobHO onncaHo ynpaBneHmne ocumnnorpagom ¢ noMoLL b
KHonok. O6nactm KHOMOK MOXHO WCMONb30BaTb KakK [O/s ynpaBieHus
ocumnnorpadom 6€3 CEHCOPHOro 39KpaHa, TaKk W AOna yrnpaBfieHus ¢
CEHCOPHbIM 3KpaHOM. PekomeHayeTca BHMMATENbHO NPOYUTaTb 3Ty rnasy,
4YTOObI MOHATb YCNOBMSA UCNONb30BaHMA ocumnnorpada cepmm OVS3S.

o DyHKUMOHANbHbIE KHOMKWX

e KHOMNKW ynpaBneHnsa MeHto

e Kypcop

e BepTukanbHas cucrema

e [oOpun3oHTanbHas cucTtema

e Cucrtema Tpurrepa

e [naBHasa cTpaHuMUa, 6N1OKMPOBKa 3KpaHa
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PucyHok 2-12. [laHenb KHOMOK
OyHkyMmoHaNbHbIE KHONKM

KHonka «Auto»

Bocnonb3yntecb B npaBon obnactn MyHKUMOHANbHbIX KHOMOK, YTOObI
BKIHOUNTb  yHKUMo «Auto Set». lNMpm kaxgom Haxatnm Ha «Autoy,
ocumnnorpad MoXeT pacrno3HaBaTb TUM BXOAHOINO CUrHanaa 1 HacTpanBaTb
pexunm ynpasneHmsa. OH aBTOMaTNYECKM HAaCTPanBaET BEPTUKAJIbHYHO LLKaNY,
FOPN30HTaNbHYIO LWKany N HAacTPOMKW Tpurrepa. Hactponte ¢opmy BOJHbI
ONS Hauny4dLwero otobpaxeHus.

Ona nonydyeHus nogpobHom wmHdbopmauum cm. pasgen «/lcnonb3oBaHume

KHOMKWM «Auto».

KHonkmn «Run/Stop» n «Single SEQ»

Ha>|<|v||/|Te-, 4YTOObI GbICTPO 3aMOPO3UTb N 3axBaTUTb TekyLlyto hopmy
curHana. HaxmuTe ewe pas, popma curHana npoaomikmT paboTaTs.

v
Haxmunte , YTOObI BbINMOMHNTb OAMHO4YHbIN c6op aaHHbIX. Ocumnnorpad
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oTobpaxkaeT popMy curHana, NoNy4eHHyI B Te4eHMe 0aHOro cbopa gaHHbIX.

B pexumax npokpyTku v 60MbLUON CTPOYHON pasBepTKU cObop AaHHbIX

Qinnle
oingie

OCTaHOBMUTCA Ha BeCb 3KpaH IS
MoppobHyto nHdbopmaumo cm. B pasgene «KHonku «Run/Stop» u «Single

SEQn».

CHMMOK 3KpaHa: HaxXmuTe , 4yTOObl BKNOYUTL (PYHKLUMIO CHMMKA
aKpaHa ocuwmnnorpada. Haxmmte Ha onuuio CHUMKa 3KpaHa ona ApYyrux
cnocoboB OeNcTBUN.

MpumeyvaHmne: dyHkUMM KHoNoK «Autox», «Run/Stop», «Single SEQ» n cHumka
9KpaHa TakXXe MOXHO MOJly4YUTb, MPOCTO HaXxaB OMNMuuKY B PacKpbiBaloLLLEMCS
MEHIO.

2.15 OTKpbITHE N 3aKpbITNE MEHIO

HG)KMVITG@, YTOObI OTKPbITb NN 3aKPbITb BEPXHEE MEHIO.

Haxmmeﬁ, 4YTOObI OTKPbITb N1 3aKPbITb HNXXHEE MEHIO.

MNMepekntoyeHne MeHo

[na nepeknovyeHns MEHIO WNCNoNb3ynTe pyudky 1 B obnactum
yrnpaBneHnsa meH. HaxmmnTe ans Bbibopa MeHI0 11 aBTOMaTU4YeCKOro BXxoaa B

cnepytouiee MeHt. Haxmunte , 4TOObl BEPHYTbCA B NpeablayLiiee MeHIo.

2.16 Kypcop

Cursor
e BkOYEHME U BbLIKHOYEHME KYpPCOPa: HAXMUTE Ha KHOMKY , 4YTOObI

Cursor
BKJ/TIOYUTb FOPNSOHTANIbHbIV KYPCOP; HAXMWUTE Ha KHOMKY , 4YTOObI
BKJ/TKOUUTb BEPTUKANbHbIA KypCcop.
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o [lepeknoyeHme Kypcopa: HaXMUTe pyudky 1 &3 1 pyuky 2|
obnactm ynpaBneHns MEeHI O NEPEKOYEHNA MeEXAY KYyPCOpPOM W
NPUBA3KOW Kypcopa.

e [lepemelleHne Kypcopa: B HE NPUBA3aHHOM COCTOSIHUW, BpaLLlas py4ky 1
2 \

, MOXHO ynpaBnsaTb kypcopom X1 mnm Y1, a pydykon 2
MOXXHO ynpaBiaTb Kypcopom X2 nnm Y2; B NpyuBA3aHHOM COCTOSSHUW NP

BpaLLUeHWN pyykn 1

&3 Kypcop 6yaeT ABUraTbCs B MPOTMBOMNONOXHOM

2

HanpaB/eHUN OQHOBPEMEHHO, BpaLLeHUN Py4Kkn 2 | &3 Kypcop bynet

OBUTraTbCA B TOM >Ke HarnpasieHnn ogHoBpeMEHHO.

2.17 Cuncrema Tpmrrepa

OTKpbITME MEHI Tpurrepa: B MEHIO YNpaBleHns CUCTEMOW Tpurrepa

7~ 2 N
HaXXMUTE KHOMKY MEHIO Tpurrepa m 4TOObI OTKPbITb MEHIO
Tpurrepa.

HacTtponka ypoBHA Tpurrepa: B 06n1actn ynpaBneHmns CUCTEMOW TpUrrepa

s = ~ /
MOBEPHUTE PYYKY YPOBHA Tpurrepa
TEKYLLMIN YPOBEHb TPUITEPQ;

, YTOObI HAcCTpPOUTb

I'IepeKmoqume MCTOYHUKa Tpurrepa: HaXXMUTE KHOMKY MnepekntyveHnda

[Source}

NCTOYHMKaA Tpurrepa MM, 4ToObl NEPEKTIIYNTb NCTOYHUK TPUTTEPA;

MepekniouyeHne mexpay (PpPoOHTOM M NONAAPHOCTbIO: HAXMUTE @ nns
nepekyeHns mexay dpoHTamm (nepegHuiA, 3agHNRA, LBOVNHON DPOHT) NN
NONAPHOCTbLIO (MONOXMTENbHas, oTpuLaTenbHasd, nobas) B COOTBETCTBUAN C
TEKYLLM PEXMMOM TpUrrepa.
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HacTtpoika BpemeHn nogaBneHus Tpurrepa: spallante pyyku 1 |

@ B 06NaCTV YNPaBNEHUS MEHI0, YTOGbl BbINOMHUTL TPYGYI0 Y TOYHYHO
HACTPOWKY BPEMEHM NofaBneHnsa Tpurrepa.

Hold-Off S
200ns y
fime NN 180ns

10ps 100ps 10ms 100ms

PucyHok 2-13. Bpemsa yaepxaHusa Tpurrepa

MopopobHocTm cMm. B rnase «Cuctema Tpurrepa.

2.18 Nopm3oHTanbHaa cucrema

HacTponka CTpPOYHON pas3BepTKU: MOBEPHUTE PY4UKY CTPOYHOW
pa3BePTKN, YTOObI HACTPOUTb CTPOYHYK pPa3BEPTKY OJ11 BCEX aHaNOroBbIX

KaHanos (Tekywmnin kaHan).

HacTporka ropu3oHTanbHOro MosoXeHma: B obnactn  ynpaBneHus

Y Y Horizontal )
FOPV30HTaNIbHOW CUCTEMOI NBEUEUEES) MOBEPHUTE PYYKY FOPU3OHTaNIbHOIO

NONOXEHUSA 2, YyTOObl MEePEMECTUTb FOPU3OHTaNIbHOE MOooXeHne hopm

CUrHana BCEeX aHaNoroBbiX KaHanoB (Tekywmin KaHamn). HaxmumTte Ha pyyky

Position

@
rop|/|30HTaanoro NnoNno>XXeHn4da , L-ITO6bI I'IepeMeCTVITb nonoXxeHma

TPUITEPOB BCEX aHasIOroBbIX KaHanoB (TEKYLWMIA KaHan) B rOPpM30OHTanbHOe
nono)eHune. LleHTpanbHOe NONOXeHMe HanpaBneHus.

Z
Haxmute Ha , YTOObI BKOUYNTL WUAN BbIKIIOYUTD MaCLLITa6VIpOBaHVIe.

Korga macwitabupoBaHme BKHOYEHO, KHOMKA ropV|T. [MoBepHUTE pyuKy
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rOPU30OHTaNbHOIo MNOJIOXKEHWA , 4TOObl N3MEHUTb ropy3oHTanbHOE

MnonoXeHme OKHa MaCLIJTa6VIpOBaHVIF|.

[MoapobHyto nHbopmaymio cMm. B pasaene «Pexunm «Zoomy.

2.19 BepTnkanbHana cucrema
AHanorosbii KaHan

OTKprTb/SaKprTbZ Ha>XXMUNTEe Ha KHOMKY aHaoroBoro KaHalsla
G s
2 2 2 2 2 )

q)yHKLLVII/IZ OTKPbITb KaHas, NepekKIo4vnNTb TeKyLLl,I/II7I KaHan n 3aKpbliTb KaHarl.

, YTOObI MEPEKTIOYNTD

Kor,u,a KaHan OTKPbIT, 3aroparTcsd NMHONKaTOPbI KHOMOK

Ed E3 £33 1 B0 EN X
2 2 2 2 ? 2

HacTpoiika 4yBCTBUTENbHOCTW MO  BEPTUKANWN: MNOBEPHUTE  PYy4dKYy

BEPTMKANbHOro mMacluTaba , YTOObl HACTPOUTb YYBCTBUTENLHOCTb MO
BEPTUKaNM N8 TeKyuwero KaHana takum obpasom, 4Tobbl (hopma BOJHbI

oTobpa)kanach Ha 9KpaHe B NoAxoAAaLLEM pa3Mmepe.

HacTponka BepTMKanbHOro rMONOXEHUS: B obnactu  ynpaBneHus

y YR Vertical )
BEPTMKANbHOW CUCTEMO MOBEPHUTE PY4YKYy BEPTMKANLHOMO

Position

MoN10XeHNA , 4TOObI HaAaCTPONTb BEPTMKA/IbHOE MOJI0OXEHWME TEKYLLEro

Position

KaHana. Haxmute Ha pydyky BepTUKaNbHOrO MOJIOXEHUSA , 4TOObI
nepemMecTuTb OCLMINIOrpaMMy TekyLLIero KaHana B LEeHTP 9KpaHa Mo
BEPTUKANW.

OTKpbITVE 1N BbIGOP MEHIO: B 06N1acTn ynpaBnieHuns BEPTMKaNbHOM CNCTEMOW

(_Vertical )
SRR HAXXMUTE Ha , UTOBObI OTKPbITb MEHIO TEeKyLLero KaHana.
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Ina Bblbopa MEHI MNCNOoNb3ynTe pydky 1 B obnactn ynpasreHus

MeHI0. HaxxmunTe gnsa Bbibopa MEHIO 1 aBTOMaTYeCKOro BXofa B crieytollee

MeHto0. HaxmuTe Ha , 4yTOObl BEPHYTbCSA B NMPeablayLLee MeHHo.

2.20 MNnaBHan cTpaHMLUa, GNIOKMPOBKa aKpaHa

AN

L o
FnaBHas cTpaHuMua: HaxXmMuUTe . 4YTOObl NEPENTU Ha rNaBHYIO CTPaHWULY
ocuunnorpada. NMogpobHocTn cm. B rnaBe «DyHKLWW rMaBHOW CTPAHULbIY.

Touch
EnOKI/IpOBKa 9KpaHa: Haxxmunre , YTOObl OTKKOYUTb beHKLLI/IPO

Touch
CEHCOPHOro aKpaHa ocumnnorpacba, BKJTIOHATCA nogcBeTka KHOMKW .

MpumeyaHme: OyHKLNIO KHOMKW FMaBHOW CTPaHWLbl MOXHO TakXXe OTKPbITb,
MNPOCTO HaXaB COOTBETCTBYIOLLWIA NYHKT B PaCKPbIBaOLLIEMCSH MEHIO.

FnaBa 3. FlopmsoHTanbHana cucrema

B naHHOM rnaBe copgepxutca nogpobHasa nHhpopmauns o ropn3oHTarIbHON
cucteme ocuunnorpadga. PekomeHgyeTcss BHMMATENbHO MpoyuUTaTb 3Ty
rnaBy, 4ToObl M3Yy4YnTb QYHKUMW HACTPOMKMN WU pPaboTy roOpuv30OHTaNbHON
cncTtembl ocunnnorpada cepun OVS3.

o [lepemelleHne curHana no ropu3oHTann

e HacTpowka cTpo4HoOWn pa3BepTkn (Bpems/neneHume)

e [laHOpamupoBaHune n MacLuTabnpoBaHme OTAENbHbIX nnn
OCTaHOBJ/IEHHbIX 3aXBaTOB

o [lIpokpyTtka, XY

e Pexunm maclutabunpoBaHus
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3.1 Nepemewienme CMrHana no ropu3oHTaNM

KocHuTecb obnactm otobpaxeHus popmbl cCUrHana n rnpoBeguTe BNEBO U
BNpPaBo And rpyboi HaCTPOMKIM NONOXKEHUSA DOPMbI CUTHaNa No ropu3oHTanu
BCEX aHanoroBbiXx KaHanoB. [locne nepemellieHna GOPMbl CUTHaNA HAXMUNTE
KHOMKY TOYHOW HaCTPOMKWN B NEBOM HWKHEM Yrny aKpaHa AOsss TOYHOW
HacTPOWMKW.

PucyHok 3-1. lNepemelieHne hopmMbl CUrHana rno ropm3oHTan Ha aKpaHe.

3.2 HacTpoiika cTpouHo pa3BepTkm (Bpemna/aenexme)

MeTop 1: lNporpamMmmHbie KnaBuin

| |
2

aHanoroBbIX KaHanoB (Tekywme kaHanbl). Haxxmute Ha KHOMKY ﬂ, YTOObI

HaxmunTe Ha KHOMK® , YTOObI HACTPOUTb CTPOUHYIO Pa3BEPTKY BCEX

YBEINYNTb CTPOYHYIO Pa3BePTKY; HAXXMNTE Ha KHOMKY YTOObl YMEHbLLUNTb
CTPOYHYO pa3BepTky (CM. pucyHok 3-2. HacTpowka CTPOYHOW pa3BepTKu).
CTpoyHas pa3BepTka BbINOMHAETCS Ha 1-2-5, B TO BpeMs Kak (hopma curHana
N3MEHSIETCA NO Mepe N3MEHEHNS CTPOYHOW pa3BEPTKMN.
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PucyHok 3-2. HacTpoiika CTpO4YHOWM pa3BepPTKMN

MeTtop 2: Pyuka Bbi6opa CTPOUHOW pa3BepPTKA

500ms

Haxmunte Ha , UTOObl OTKPbITb CMWUCOK CTPOYHOW pasBepTKU (CM.
pucyHoK 3-3. CnMCcOK CTPOYHOW pasBepTKM), 3aTEM HaXMUTE Ha CNUCOK,
4YTOObI BbIOpPaTb NOAXOASLLYO CTPOUHYIO pa3BepTKy. BpemeHHas passepTka ¢
CUHUM 3anofIHEHHbIM (DOHOM SIBNSETCH TeKyweWll BblIOpaHHON CTPOYHOWN

pa3BEepPTKOW.

PucyHok 3-3. Pyuyka CTpO4YHOWM pa3BepTKM
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3.3 MNMaHopammpoBanme M MacwTabupoBaHme OTAENbHbIX
WM OCTAHOBJ/IEHHbIX 3aXBaTOB

[Mocne ocTaHOBKW ocuunnorpada Ha 9KpaHe OCTaHOBNEHHOro Awucrnes
MOXET oTobpaxaTbCA HECKONbKO MONYYEHHbIX [OaHHbIX C MNOJEe3HOW
NHpOPMaUMEN, HO NepeMeLLaTb MO FOPN3OHTaNM N MacLLTabrpoBaTb MOXKHO
TONIbKO [aHHble MNOCcnegHero rnoslydeHHoOro m3obpaxeHus. [laHHble
OOHOKPATHOro UM OCTaHOBNEHHOro cbopa AaHHbIX MOXHO nepemMeLlaTtb no
ropmn3oHTanm n macwtabmposaTthb. [logpobHyto MHpOpMaLMIo CM. B pasaenax
«[lepemelieHne popmMbl CrHana no ropm3oHTanmn» n «Hactpowmka CTpo4YHON

pasBepTKU (Bpemsa/neneHume)».

3.4 NpokpyTka, XY

B rnaBHOM MEHIO HaXMWUTe Ha CEHCOPHYH KaBuLly -7, 3aTtem
BblbEPUTE HYXHbIA PEXMM CTPOYHOWM pasBepTkn. Pexum CTpo4vHONn
pa3BepTkn MoxeT 6biTb YT, ROLL n XY.

PucyHok 3-4. Pexxkum otobpaxxeHuns

YT - O6bI4HbIN peXxxnM NpocMoTpa ocumnnorpada

B pexume YT oTobpaxaeTrcss OTHOCUTENbHOE COOTHOLWUEHME MeXAay
BEPTUKANIbHbIM HanNps)XeHNemM W ropu3oHTanbHbiM BpemeHemMm. Ocb Y
npeacTaBnseT HanpsaXxeHme, ocb X NpeacTaBnsaeT Bpems, a dopma curHana
oTobpaxaeTca nocne Tpurrepa (dbopma curHana oTtobpaxaeTca cresa
HanpaBo).

NMpumeyaHmne: ecnn cTpo4yHaa pas3BepTka bonbliaa (Hanpumep, 200 Mc ”
6onee), dbopma curHana nHorga He oTtobpa)kaeTcsa B Te4eHNe OANTENbHOro
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BPEMEHIN. DTO CBAA3AHO C TEM, YTO B pexume YT Tpurrep popmbl curHana
cpabaTtbiBaeT nepepn otobpaxeHmem. OHa TECHO CBsi3aHa CO CTPOYHON
pa3BepPTKOM U MOXET ObiTb MPUBNN3NTENBHO paccyMTaHa Kak: KONM4YeCcTBO
OENEHNN C NEBON CTOPOHbI MO3UUMW TpuUrrepa * rMofoXeHne YPOBHS
CTPOYHOIN pa3BepTkn. [1na cokpalleHnsa BPpEMEHU OXUOAHWNA NMEPEMECTUTE
NO3NLUMIO TpUrrepa BIEBO.

Cnyyaii, korga nosmumvAa TpuUrrepa nepemMelleHa 3a npepfenbl 3KpaHa
¢dopmbl curHana, 3gecb He paccMaTpMBaEeTCA.

ROLL - Pexxnm npokpyTKmn

B pexunme ROLL cdopma curHana npokpy4ymBaeTcs crnpaBa HaneBo Ans
obHoBneHma pucnnea (cm. pucyHok 3-5. Pexum ROLL). [OdwnanasoH
PEerynnpoBKn CTpoYHOW pa3BepTku pexuma ROLL B paboyem cocTosiHUK
coctaensiet 200 mc/gen~1 kc/pen.

B pexunme ROLL nHdopmayms, ceBazaHHasa ¢ TPUIrrepom, HeaeMCTBUTENbHA,
BKJ1KO4as NMONOXEHWUE, YPOBEHb TPUITEPa, HaNpsXKeHWe Tpurrepa n T. A.

PucyHok 3-5. Pexxnm ROLL
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B pexxume ROLL HaxxmuTe Ha m, 4YTOH6bI OCTAaHOBUTbL OTOOPaxeHue PopMbl

CUrHana; HaxmmTe Ha -eu_le pas, YToObl OYNCTUTL OTOOpPaXKeHne hopMbl

Single

SE
CuUrHana v nepesanyCcTuTb 3axBaT M306paXeHns; HaAXXMUTE Ha , 4YTOObI
BbIMOTHNTL OAWMHOYHYIKO MocJsiegoBaTe/ibHOCTb, OHa aBTOMATU4YeCKWU
OCTaHOBUTCA NOC/IE 3aBEPLLUEHNA 3axBaTa N300paxXeHs Ha BECb 9KPaH.

Pexum ROLL 06blMHO wucnonb3dyetcsa Ons HabnwgeHuns 3a dopmamm
CUrHanoB ¢ YactotTamm Hmxe 5 Iy,

Pexunm ROLL aktmBmpyetcss no ymonyaHuio. Korga CTpoyHas pasBepTka
6onbwe 100 mc, oHa aBTomMaTtmyeckn nepexognt B pexum ROLL. Ecnn
HeobxoaMO MPOCMOTPETb CUIHaM, KOTOPbIM OO/MKEH ObiTb 3anyweH npuv
OoNbLLUOW CTPOYHOW pa3BepTKe, oTkoumTe pexkum ROLL.

BkntoyeHne n BbikntodeHne pexmma Roll: B rmaBHOM MEHKO HaXmMuUTe Ha

NPOrpamMmMHyI0 KnaBuLly - B onumn «Common» MOXHO BKNOYaTb U
BbikNtoyaTb pexum Roll (cm. pucyHok 3-6). Korga pexum npokpyTkum
aKTVBWPOBAH, N CTPOYHasA pasBepTka HaxoanTcsa B npepenax 200 mc~1 Kc,
ocumnnorpad aBToMaT4eckn NepexoqnT B PeXNM NPOKPYTKN.

PucyHok 3-6. BknioueHune/BoikntodeHumne pexnma Roll

XY - Pexxuum XY

BeptukanbHoe konnyectBo CH1 oTtobpa)kaeTca Ha ropM3oHTaNIbHOM OCK B
pexnmve XY, a BepTukanbHoe konuyectBo CH2 otTobpaxaeTtca Ha
BEpPTUKanbHOM ocun (cM. prcyHok 3-7. Pexxinm XY).
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Pexnm XY MOXHO MCMoNb30BaTb OJ/11 CPAaBHEHMSA 4YaCcTOTHOro M asoBoro
COOTHOLLUEHWS ABYX CUTHAanNO0B.

Pexunm XY MOXHO wWCMonb3oBaTb [ONA AAaTYNKOB MPU  OTOBpaxeHumn
HanNpsXEHNA-CMELLIEHNS, pacxoga-AaBNeHuns, HanpsXXeHa-4acToTbl WK
HaNpPsXEHNA-TOKA, HanpuMmep, Npyv MNOCTPOEHUN KPUBOWM XapakKTEPUCTUK

avopa.

TakXke MOXHO MCNOIb30BaTb Kypcop Ana namepeHus hopMbl CUrHana B
pexmnme XY.

PucyHok 3-7. Pexxum XY

Mpumep pexxuma XY
B aTtomMm ynpaxHeHuUn [emMOoHCTpupyeTcss O0ObldHad MpakTukKa pexunma
oTobpaxeHus XY nytem namepeHus capura das mexay AByms curHanamm

O,D,VIHGKOBOI?I 4aCTOTbl C NCMNOJ1Ib30BaHMEM METOOAa ”VICCa)Ky.

1) MNopkniounte cuHycompanbHble curHanel kK CH1 wn nopgkniounte
CUHycouanbHble CUrHaNbl TOW Xe 4acToTbl N pa3HbIx a3 kK CH2.
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2) Haxmute Ha KHoMKy HacTpomku «Auto», HaxmumTe «Display» B rmaBHOM
MeH!10, 3aTeM BbibepuTe «XY» B «Time Base».

3) lMepeTtalwunTte curHanbl Tak, YTo6bl OHM BbINN OTLUEHTPUPOBAHbI HA 3KpaHe
ancnnes. OTperynmpymnte BepTuKanbHyto 4yBCcTBUTENbHOCTL CH1 1 CH2 n
pacTAHWUTE CUrHabl o8 NPOCMOTpa.

Cposur ¢das (0) MoXHO paccumTaTb C MNOMOLLbIO cnepyowen dopmynbl
(npepnonaras, YTo aMmnNINTYObl ABYX KAHANOB NAEHTUYHDI):

A C
51n —BOI"D WIN

Ta xe daza

N3mepenne capura a3z Cnsur ¢a3 90°

PucyHok 3-8 CurHan pexuma cTpo4Hol passepTkun XY, LLeHTPp aKpaHa gucnnes

4) Haxmute kHonky «Cursor», 4yToObl aKTUBMPOBaTb FOPU3OHTANIbHbIN

Kypcop.

5) YcTtaHoBUTE Kypcop y2 B BEPXHEW YacTu curHana, a Kypcop y1 B HUXHeEN
yacTu curHana. 3anuwnTte 3Ha4yeHme Ay B NpaBOM BEPXHEM YINy aKpaHa.

6) lMepemecTnte Kypcopbl y1 1 y2 B TOYKY MEPECEYEHNS CUTHANa N ocu y.
3anunwmnTte 3HavyeHme Ay ele pas.
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PucyHok 3-9. IamepeHure pasHocTu a3 1 ncnonb3oBaHMe Kypcopa

7) [Lnsa pacuyeTta cosura a3 ncnonb3yeTcs cneayouian dopmyna.
o Y2 g Y2
sin _Y1 : —1:1'1’(:3]'”\/,I
Hanpuwmep, ecnn nepBoe 3HauyeHune Ay paBHO 9,97 B, To BTOpoOE
3Ha4yeHue Ay paBHoO 5,72 B:

o B2 572
sing = 997 : —arcsmg.g_(

3.5 Pexxum macwirabuposaHmns

Zoom (MaclwTtabmpoBaHne) — aTO FTOPW3OHTaNIbHO pacLUMpPEHHasa Bepcus
obbiyHOro pgucnnes. OTkpownTe QYHKUMIO MacliTabmpoBaHua, AOWNCMIEN
pazgenntca  Ha gBe 4Yactm (cm.  pucyHok  3-10.  WHTepdeic
MacLTabnpoBaHus). BepxHsasa 4acTb aKpaHa avcnnes nokasbiBaeT 0OblYHbIN
BU, OKHa ANCI/IEA, @ HNXKHSAS YacTb — YBE/IMYEHHOE OKHO ANCHIIES.
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PucyHok 3-10. IHTepdenc macwtabunpoBaHus

Bug okHa maclitabmpoBaHuMA — 3TO yBENMYEHHas 4YacTb OObIYHOrO OKHa
oTobpaxeHunsa. PyHKUMIO «Z00m» MOXHO NCMOJIb30BaTb, YTOObI MPOCMOTPETb
yacTb OObIYHOrO OKHa, PaCLUMPEHHOro MNO rOpPW3OHTaNW, 4YToObl y3HaTb
6onbLie 06 aHanm3e cUrHanos.

BknroueHme n BbiKIlOYUEHNE pexmnmva MaCI.IJTaﬁlllpOBaHI/IFl:

Zoom
OTKpOVITe BblNnagakwowiee MEHK W HaXMUTEe Ha KHOﬂKy -, l-|T06b|
aKTI/IBI/IpOBaTb/ﬂ,eaKTVIBVIpOBaTb (byHKLl,VII'O MaCLIJTa6I/I poBaHWA.

OkHO macwTabupoBaHuMa o0bpamMiieHO paMKon B OObIMHOM OKHe, a gpyras
YyacTb, He oTobpaXkaemas B OKHe MacLLUTabmnpoBaHMS, MOKPbITa CEPOI TEHbIO.
B aTom none otobpaxaeTtcs 4acTb 0ObIMHOMO CKaHUPOBaHUS, KOTopas bblna
yBEINYEHA BHN3Y OKHa.

HaXxXmmnte Ha KHOMKY CTPOYHOWN pPasBepTKM, YTOObl HACTPOUTb CTPOYHYIO
pa3BepTKy OKHa MaclwTabupoBaHusa. Pasamep nona B OObIMHOM OKHE
N3MEHNTCA B  COOTBETCTBMM CO  CTPOYHOM  pPasBEPTKOM  OKHa
MacLuTabmnpoBaHuUs.
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[MepeTawmTte opmMy CuUrHana OkHa MaclTabmpoBaHUS MO FOPU3OHTaNW,
yTOObI HACTPOUTbL MonoxeHme Gopmbl curHana. [lone B rnaBHOM OKHe
nepemMeLllaeTca B MPOTMBOMOJIOXHYIO CTOPOHY OT cdopMmbl curHana. Vinwm
HanpsAMYyto nepeTawnTe none B 06bIMHOM OKHE, YTOObl 6bICTPO HanMTK hopmy
curHana gnsa npocmoTpa.

NMpumevaHme:

1) MwuHnMmanbHaa cTpoyHass pa3BepTka oTobpaxaeTca B OObIMHOM OKHE,
Torga kak ¢opma CurHana Ha aKpaHe HaxoAuTCsl TOYHO B npepenax
eMKOCTM namsaATn. Ecnm  Tekywaa CTpoyHas pas3BepTka MeHbLUe
MWHVMAaNbHOW CTPOYHON pa3BEpPTKM B OObIMHOM OKHE MNpu TeKyLlen
€MKOCTU namsTn, NMpu OTKPbITUM OKHa MacwTabupoBaHUA CTpPOYHas
pas3BepTka B OObIMHOM OKHE aBTOMAaTU4YECKW YCTaHaBMBaAETCA Ha
MWHNMAaNbHYIO CTPOYHYHO pPa3BepPTKY B OObIMHOM OKHE Mpu TekyLllen
€MKOCTW NamMsATn.

2) Kypcop, pacuyeTHas ocumnnorpamma v aTanoHHas ¢opma curHana He
oTobpaxatoTcss B OObIMHOM OKHe, HO MOryT oTobpaxaTbCs B OKHE
MacLuTabmpoBaHus.

3) B cnyyae octaHoBku pexunma Roll pexxum macitabrnpoBaHms MOXET ObITb

BkNtoyeH. Haxmmte Ha «Run/Stop» -, 4YTOObl aBTOMATUYECKW

OTKJTIOHUNTb PEXNM MaCLIJTa6I/IpOBaHVIFI.

Fnasa 4. BepTmkanbHana cucrema

B paHHOW rnaBe copepxutcs noapobHas mHpopmaunsa o BepTUKanbHOW
cucteme ocuwunnorpadga. PekomeHOyeTcsi BHUMATENbHO Mpo4YyuTaTb 3Ty
rnaBy, 4YTOObl M3Yy4UTb (QYHKUUW HACTPOUKMN W paboTy BepTUKaIbHOWN
cucteMsbl ocumnnorpada cepumn OVS3.

e OTKpbITUE/3aKpbITVE KaHana, ycTaHOBKa TEKYLLIEro KaHana
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° HaCTpoMKa YyBCTBUTENIbHOCTW MO BEPTUKaAIN

e HacTpowka BepTUKanbHOro rnosioXeHus

e OTKpbITME MEHIO KaHana

Ha pucyHke Hmxe nokasaHo «MeHio kaHana CH1», oTobpaxaemoe nocne
OTKPbITUA MeHto KaHana CH1.

PucyHok 4-1. VIHTepdenc oTobpaXxeHnss MeHto KaHana

YpoBeHb 3aseMfieHns Kaxaoro oTtobpaxaemMoro aHasioroBoro curHana
KaHana o603Ha4yaeTca 3Ha4KoM MHAMKaTopa KaHana H B neBom yrny akpaHa
aucnnes.

4.1 AxmmBaums/peaxtTmBauma c¢opmbl curHana (xaxan,
MaTeMaTMnyecKkme, 3TafioHHbie (hopmMbl CUrHana)

3Hayky KaHanos ) » A ) B MpaBOW 4acTu

obnactn otobpaxeHus dopmbl curHana ocuunnorpadga (nposeante
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nanbLeM BBEPX U BHU3, YTOObI NEPEKIIOUYNTLCA HA MaTEMAaTUYECKNIA KaHas
1 STaNIOHHbIA KaHan) COOTBETCTBYIOT WwecTn kaHanam CH1, CH2, CH3, CH4,
MaTeMaTMYeckKon QYHKLUMN N 3TaNlOHHOMY KaHany. 3Hayku KaHanoB B

Vi v W
OTKPbITOM COCTOAHW BbIrNAAAT Tak: M, ., N | ‘ .

. I"Ipose,u,vlTe nanbuem Bripaso, 4YTOObI 3aKpbITb Hy)KHbIIZ KaHarn.

Tekywmnn kaHan: Ocuwunnorpad MOXeET oTobpaxaTb HecKonbko ¢opMm
CUrHanoB OOHOBPEMEHHO, HO TONbKO oOpgHa dopma curHana
NnpeanoyYTUTENbHO OTOOpaXxaeTcas Ha CaMOM BEPXHEM CNoe, a KaHan,
KOTOPbI MPeanoyYTUTENIbHO OTOOpaXKaeTca Ha CaMOM BEPXHEM CJI0E,
Ha3biBaeTCcA TeKylwMm KaHanom. VIHgukatop p[na Tekywlero KaHana
CMNNOLWHOW, a NHAMKATOP KaHana, KOTopbI He ABNAETCH TEeKyLUM, NYyCTOW,
KakK NoKa3aHOo Ha PUCYHKe 4-2.

o Texymuit
Tekymmit cKym
KaH
KaHal an
Kanan, ae
SIBIISIFOIITAICS
TEKYILLIUM

PucyHok 4-2. Tekywmin KaHan v KaHasn, He SBASIOWMNIACA TEKYLLINM

Copepxumnmoe nHtepdeinca otobpaxeHmsa kKaHana ocuunnorpada BKO4YaeT B
cebs BepTUKanbHYK LIKany, KHOMKY YyBCTBUTENbHOCTU BEPTUKAaNIbHOW
lKanbl, PexXxwum CBfA3W, WHBEPTUPOBAHME, OrpaHMYeHne NnosocCh
NponyckaHWsa KaHana, Kak nokasaHo Ha pucyHke 4-3.
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WNuBepTupoBanue

BepTI/IKaHBHaﬂ oIKajaa

500mV
Full 0[O  Conporusinenne
$10[0).4 - - CoeluHeHUE
500.0mV

VYBennueHne BepTUKAIbHON IIKAJIb]

PucyHok 4-3. IHTepdenc oTtobpaxkeHnsa KaHana

Ecnn kanan CH1 BKJ/1lO4EH, HO €ro COCTOAHME HEe ABAETCA TEeKyLwnm,

HaXMmMTe Ha wnHgnkatop dopmbl curHana CH1
KaHana 3 WM Ha

YyBCTBUTEJIbHOCTU NN

N BepPTUKaNbHOW

KHOMKY BepTMKaNbHON

4YyBCTBUTENBbHOCTW 1AW BbiIbOpa TEKYLLEro KaHana, Ytobbl yCTaHOBUTb KaHas
CH1 B kauecTBe TekyLlero kaHana, Kak nokasaHo Ha pUCcyHke 4-4.

CIUTONIHOM 3HAYOK
0003HavaeT
TEeKyLIUI KaHa

Hasxmure, uT0OBI
YCTaHOBUTH KaK
TEKYLIUI KaHal

Texymuii kaHan

Hasxmure, uTo0bBI
YCTaHOBHTH KaK
TEeKYLIUI KaHal

IIpoBenure
najblieM BIIPaBo,
9YTOOBI 3aKPHITh
KaHal

Hasxkmure, uT00BI
OTKPBITh U
HaCTPOUTH
TEKYIIUI KaHaJ.

PuncyHok 4-4. OTKpbITUE, 3aKPbITUE W NEPEKITIOYEHNE KaHANOoB
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2. Haxwute, 9T0O0BI BBIOpaTh 1. Ha)kMuUTE KHOTIKY YCTaHOBKH
TEKyIUH KaHa TEKYIIETro KaHaja

PuicyHoK 4-5. icnonb3oBaHme KHOMKM Bblbopa TekyLLero kaHana

HaXxXmmnte Ha 3HA4yoK TeKyLlero KaHana B HWXKXHEW 4acTu aKpaHa, 4ToObl
OTKPbITb MEHIO MEPEKNIOYEHUNS HA TEKYLLUMW KaHan, N HaXXMUTE Ha KHOMKY,
4TOObl OHO 3aropenoch, Kak NoKa3aHO Ha pucyHke 4-5. Haxmunre KHOMky B
MEHI0, 4TOObl nepeknounTb Tekywunm kanan. Korgpa 9T1a  dyHKumA
aKTMBMpPOBaHa:

a. TeKywMi KaHan MOXHO NePEKNOYNTb B MEHIO NEPEKTIOYEHUS KaHasoB;
b. Tekyliee MeHIo KaHanoB MOXHO NePEMECTUTb B t060E MECTO aKpaHa;

C. B MEHIO nepekn4yeHmnd KkaHanoB 0To6pa>KaeTc;| TOJ1bKO OTKprTbII7I KaHan;

d. Npn OTKPbITUN MaATEMATUYECKON WAN 3TaNOHHOM (OpMblI CcuUrHana
aBTOMAaTUYECKN OTKPbIBAETCH MEHIO NEPEKTIOYEHNS TEKYLLLErO KaHana.
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4.2 HacTpoiika YyBCTBMTENIbHOCTMU NO BepTUKanm
Haxmute Ha KHOIMKY BepTI/IKa}'IbHOM YyBCTBUNTEJIbHOCTU . nnn KHOMKY

. cnpaBa OT 3Hayka KaHana, 4Tob6bl HACTPOUTb BEPTUKaANbHOE
oTobpaxeHne hopMbl CUrHana, COOTBETCTBYIOLLEN KaHany, 4Tobbl hopma
curHana otobpaxanacb Ha 9KpaHe B TpebyeMom pasmepe.

LLIkana BepTukKanbHom YyBCTBUTENBHOCTU (B/Aen.) nocne Kaxxgom HaCTPOMKM
v

oToOpaxaeTcsa Ha 3Hayke KaHana. Hanpumep, B8 o3HayaeT, YTO TekyLlas
BepTMKanbHas YyBcTBUTENbHOCTL CH1 cocTaBnsaeT 1,0 B/gen.

KoadhdpuumeHT BEPTUKANbHOW YyBCTBUTENIbHOCTI perynupyet
BEPTUKAJIbHYIO 4YYBCTBUTENIbHOCTb aHanoroBoro kKaHana ¢ warom 1-2-5
(koahdurumeHT 3aTyxaHUa NpobHMka paBeH 1X), a Agnana3oH BePTUKaNbHOW
YyyBCTBUTENbHOCTM nNpobHuka 1:1 coctaBnaetr 1 w™mB/pen-10 B/pen
(onunoHanbHO MmuHKUMYM 500 mkB/pen).

4.3 HacTpoiika BepTKasnbHOro nosioXXeHms

MeTof HaCTPOMK BEPTUKANIbHOIO MNOJIO)XKEHUS:

1) Tpybas HacTpomka: B o6nactm otTobpaxeHusa ¢dopmbl curHana
yoepxuisanTe opmMy curHana v npoBeguTe nanbuem BBEPX U BHU3 a4
N3MeEHEHWSI BEPTUKAIbHOIO NOIOXeHUs1 (OpMbl CUrHana.

2) TouyHas HacTpomka: HaxmmTe KHOMKY TOYHOWM HaACTPOWMKW B JIEBOM

HUXXHEM Yr/y 9KpaHa, YToObl TOYHO HACTPOUTb BEPTUKAIbHOE MOJIOXEHUNE
dopmbl curHana ons TekyLlero kaHana.

4.4 OTKpbITHE MEHIO KaHana

npOBe,D,VITe nanabuem BrpaBo MO 3Ha4Ky KaHana, 4YTOObI OTKpPbITb MEHIO
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HY>XHOIo KaHana.

MeHto KaHana n3obpa)eHo Ha puUcyHke 4-6. B BepTukKanbHOM MEHIO MOXHO
HaAcTPOUTb WHBepcUo OPMbl CUrHana KaHana, OrpaHu4YeHWe Monochl
nponyckaHua KaHana, TN NPobHuKa, KoaddULIMEHT 3aTyxaHNA NPobHUKaA,
PEXUM COMPSXEHNSA KaHanoB, 9TafloH BEPTUKANIbHOro paclunpeHuns, MeTKy
KaHana n BK/loYeHMe/BbIKlOYEHNE KaHana.

PuncyHok 4-6. MeHto kaHanoB

4.4.1 YcraHOBKa CBA3M MeXAy KaHanamm

Haxxmunte 3Havok nog «Coupling Mode» 1 BbibepuTte pexxnmbl CBA3N MeXay
kaHanamun «DC», «<AC» n «GND» BO BcnnbiBaloLLEM OKHE.

DC: CBa3b NMo nocTosAsHHOMY ToKy. MoryT npoxoAuTb KakK KOMMOHEHTbI
MNOCTOAHHOIO TOKa, Tak N KOMMOHEHTbI NMEpPeMEeHHOro Toka U3MepsemMoro
curHana, a Takxe fAaHHbIA PeXumM MOXET UCMONb30BaTbCA /1A MPOCMOTPa
dopm curHanos BnnoTb Ao 0 'y 6e3 60/bLLIoro cMeLLeHUsA MOCTOAHHOMO TOKaA.

AC: CBs3b N0 nepemMmeHHOMY TOKy. IamepsaeMbli curHan NOCTOSAHHOMO Toka
6nokunpyeTcs, U MOXET MPOXOANTb TOJIbKO KOMMOHEHT NEPEMEHHOIO TOKa, a
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TakXe [aHHbIA PexXmm MOXET WCMOoNb3oBaTbCsa Ona npocmoTpa dopm
CUrHanoB ¢ 60NbLMMMN CMELLEHUAMMN NOCTOAHHOIO TOKa.

GND: BHyTpeHHee 3a3emMneHmne Bxoaa, 0OTCOegMHEHNE OT BHELLIHENO BXOAA.

Ocuwunnorpad nogkntoyYeH K NpsMoyrosibHOMy curHany ¢ yacrtotom 1 kly,
amnnutyoon 2 B n cmeweHmnem 1 B. ®opmbl cUrHanoB cBA3e mexay
KaHanamMmm noCTOSAHHOIO ToKa, MEPEMEHHOIO ToKa M 3a3eMJIEHUS NOKa3aHbI
Ha pucyHkax 4-7, 4-8 n 4-9.

PuncyHok 4-7. CBa3b NO NOCTOSAHHOMY TOKY  PucyHok 4-8. CBsi3b N0 NnepeMeHHOMY TOKY

PucyHok 4-9. NogknioyeHme 3a3eMneHmns

MpumeyaHme: 3Ta HaCTpoMKa OEVNCTBUTENbHA TONbKO A1 TEKYLLEro KaHana.
[na Toro 4yto6bl NEPEeKNtYNTLCA C TEKyLIero KaHana, nNpocTo KOCHWUTECH
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3Ha4ykKa KaHana, 3Ha4dkKa WHAamKaTtopa KaHala Winm TOopun3OoHTalbHOIo
MON10OXEeHNA, Ha KOTOpPOE yKa3blBaeT 3Ha4YOK MHOWKAaTOpPa KaHana gnida npamoro
nepekryeHns. BbIXO,EI,I/ITb N3 MEHIO HET HeO6XO,EI,VIMOCTVI.

4.4.2 YcTraHOBKa npefena nosochl NponycKkaHMna

OTkponTe MEHIO KaHanos, HangunTe none Bblbopa «Bandwidth» B mMeHiO
KaHanoB, YCTAQHOBUTE HY)XHOE OrpaHW4YeHMe MosioCbl MPONycKaHws,
durnbTpaumo BEPXHUX N HMXKHUX YacCToT.

MonHasa nonoca NMPOoNyCKaHMA: MNO3BOJIAET NMPOMNYyCKaTb CUITHaJ1bl BCEXYACTOT.

NMonoca nponyckaHma 20 M: nponyckatoTcs TOMIbKO CUrHasbl C YaCTOTON
Hvke 20 MTI'u, a curHansi Bbie 20 Ml 'y adhdhekTnBHO ocnabnaioTcs.

DunbTp BEPXHMX YACTOT: MPOMNYCKalTCA TONMbKO CUrHaNbl, NpeBbIlaoLWme
HVXKHWUW Npenen Tekywen ycTaHOB/IEHHOW YacTOTbl.

Buibepute GUALTP BbICOKMX 4acToT, HaxmuTe Bl Ha rone

4acTOTbl, YTOObI OTKPbITb UHTEP(ENC HACTPOMKK YacTOTbl, HAXMUTE «MT'U» n
«klu», 4yTOOGbLI BbIOGPaTb LIKANy 4YacTOTbl, NEepeTalmnTe WA HaXMWUTE Ha
NON3YHOK AN rpybon HAaCTPOWMKM MaKCUMarbHOW 4YacCcTOThbl, pa3peLleHHOoN
0N NPOXOXAEHWA, HaXMWUTE KHOMKWU «+», «-», YTOObl TOYHO HACTPOUTb
4yacToTy.

DUNbTP HM3KMX YaCTOT: pas3peLlaeTcs MNPonyckaTb TONbKO Te CUrHarbl,
KOTOpbIE HWXe TEKYLLEero ycTaHOB/IEHHOIO BEPXHEro npefaesna 4acTtoThl (C
HacTpoMKamMu, TaKUMI Xe, KakK y dnnbTpa BEPXHUX 4aCcToT).

PasHuuy B OrpaHMYEeHnN NPOnyCKHOM CNOCOOHOCTN MOXHO O0TO6pasunTb C
nomoLwibto opmbl curHana. lNonHas nonoca nponyckaHWA Mnokas3aHa Ha
pucyHke 4-10, nonoca nponyckaHma 20 M — Ha pucyHke 4-11, unbTp
BEPXHUX YaCTOT — Ha PUCYHKe 4-12, GUNbTP HMXXHUX YaCTOT — Ha PUCYHKE
4-13.
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PucyHok 4-10. NonHas nonoca
PucyHok 4-11. Nonoca nponyckaHna 20MI 'y,
NponycKaHus

PucyHok 4-12. ®unbTp BEPXHUX 4aCTOT PuncyHok 4-13. QunbTp HWXKHUX YacTOT

4.4.3 luBepcuia ¢ yueTom (hopmbl MMNynbca

[Mpn BbIGOpPE «Inverty 3Ha4YeHMe HanpsXxXeHus oTobpaxaemonm OpPMbI
curHana nHeepTumpyetcs. ViHBepcus BnnsaeT Ha crnocob oTobpaXkeHus KaHana.
[Mpn ncnonb3oBaHnM 6a30BOro Tpurrepa HEOH6XoANMO HACTPOUTb YPOBEHb
Tpurrepa, 4Tobbl COXPaHNTb CTabUNbHOCTb (DOPMbI CUTHana.
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PucyHok 4-14. lNepen nHeepcuen ¢ PucyHok 4-15. lNocne nHeBepcun ¢
y4eToM (popMbl MMMNynbca y4yeToM (hopMbl MMMNynbca

4.4.4 HacTpomka Tmna npo6Huka
MpobHMKN NoApPas3nensaoTCa Ha TOKOBbIE U MPOBHUKIN HAaNPsSXKEHUS.

NMocnepoBaTenbHOCTb M3MEHEHMSA TUMA NPOGHMKa:

OTKkponTe MEHIO KaHanoB, HaNMguUTe none- «Probe Type» B MmeHto
KaHanos, 3aTeM BblbepuTe:

e Vol -cooTBeTCcTBYIOWNN NPOOHMNK HAaNPSXEHNSA.
e Cur- cOOTBETCTBYHOLLMI TOKOBbI NPOOHUK.

4.4.5 Hactpoika ko3 PpuymenTa 3aTyxaHna npobHmnka

Mpn wnamepeHnn ¢ NOMOLLbID NPOOHMKA MpaBUbHblE pPe3ynbTaThl
N3MEPEHNS MOryT BbITb MONYYEHbI TOMIbKO MYyTEM HAaCTPOMKN NPaBUIbHOMO
KoappuumeHTa 3atyxaHmsa npobHuka. [nsa cooTBeTCTBUA KOIDDULMNEHTY
3aTyxaHunsa @aKkTn4eckoro rnpobHmkKka HeobxoanMo COOTBETCTBYIOLLMM
obpa3om HacTpouTb KO3 MDULMEHT 3aTyxaHNA KaHana B MeHto KaHana. [pun
n3mMmeHeHUn KoadpdunumeHtTa 3aTyxaHUss nNpobHMKA COOTBETCTBYHOLLMNI
KO pULUMEHT 3aTyxaHUs O0/KEH ObiTb YCTAHOBMEH B MEHIO KaHana, 4Tobbl
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obecneuynTb MNpPaBUIbBHOCTb aMMiNUTyabl opMbl curHana wn pesynbTaTa

n3mepeHuns, otobpaxaemoro ocuwmnnorpadom. [lMoMmmumo HEKOTOPbIX
pacnpoCTPaHEHHbIX KO3 ULMEHTOB 3aTyxaHns kaHanoB cepusa OVS3 Takxe
nogaepXXmMBaEeT NOMb30BaTENbCKME HACTPOMKIN 3aTyXxaHNsA KaHanoB, KOTOpble

MOryT ObITb YCTAaHOBNEHLI B Anana3oHe oT 1TmX go 999kX.

KoadhdpumumeHT 3atyxaHus npobHuka u KoapdOUUMEHT 3aTyXaHNS B MEHIO
npuBeneHbl B cnenyoLwen tabnuue:

3aTyXaHnd B MEHIO

3aTyXaHNA B MEHIO

3aTyXaHNA B MEHIO

KoacdhdumuymeHt KoacdhdunuymeHr KoacddunuymeHt KoadbdunuymeHr
3aTyxaHus 3aTyxaHus 3aTyxaHus 3aTyxaHwus
npobHmukKa npo6HmKa npo6HmMKa npo6HmKa

KoadpdunumeHT KoadpdunumeHT KoacpdunumeHT KoapdbunumenT

3aTyXaHn4a 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 50x 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

Tabnunua 4-1. Tabnnua cooTBETCTBUA KOO PULMEHTOB 3aTyxaHus NPObHMKaA

4.4.6 3TanoH BepTuKanbHOro pacluMpeHms

Mpn Mcnonb3oBaHUN BEPTUKANbHOMO PaCLUMPEHUA MOXHO LLENKHYTb Mo
LEEHTPY WU HYNEeBOW TOYKE.
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LleHTp: HaxmmnTe Ha UEHTP, OTperynnpynte BepTUKaNnbHbIA MacwTab, n
ocuunnorpamMmma byaeT pa3BepHyTa C LIeHTPOM 9KpaHa B KayeCTBe aTasioHa

Hynesas Touka: LLlenkH1Te Ha HyNneBOW TOUKE, OTPEryNNpynTe BEPTUKANbHbIN
MacLiTab, n ocunnnorpamma Oyaet pasBepHyTa C Hy/IEBON TOYKOW (hopMbl
CUrHana B Ka4yecTBe 9TaNloHa

4.4.7 MeTka xkaHana

MeTkn MOXHO [06aBnATb K KaxOoMy aHasioroBOMy KaHany Mo MmMepe
HeobxoaumocTun, n gobaBneHHaa MeTka oTobpa)kaeTcsa nNo3aan nHgMKaTopa
KaHana.

[oCTyrnHble METKM KaHanoB: HET, Nofb30BaTeNbCKUe, NPeayCTaHOBNEHHbIE
(Bkntoyvass ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA, H_L, IN, L_H, MISO,
MOSI, RX, SCL, SDA, SS, TX, OUT).

PucyHok 4-16. MeTka

NMpumevaHume: HacTtponka nogaoepXxmBaeT BBoAa 00 32 CUMBOMOB.
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4.4.8 BxogHoe nonHoe ConpoTuB/IeHMEe KaHana

Boibepnte nopgxogsulee MOMHOE COMPOTUBNEHME B COOTBETCTBUUN C
daKTUYECKMM UCNbITaTeNbHbIM COrMacylowmm Kabenem mnm nNpobHUKOM.
MoxxHo BbibpaTb «1 MOM» nnu «560 Om». BxogHO€E nonHoe conpoTrBAEeHWE NO
ymonyaHuto coctaBnsaet 1 MOm.

1 MOM — TakXXe N3BeCTHOE Kak BbICOKOE NOIHOE CONPOTUBAEHMNE, NOOXOANT
Ans 60NbLUMHCTBA NACCUBHbIX MPOOHNKOB 1 NO3BONAET CBECTU K MUHUMYMY
Harpy3o4yHoe Bo3gencTeme ocumnnorpada Ha TeECTUPyEMOE YCTPONCTBO.

50 OM — Npw N3MEPEHNIN BbICOKMX YaCTOT OObIYHO NCMONb3yOTCA Kabenu
WA aKTUBHble MpPobHUKM ¢ conpotuBneHnem 50 Om, m Tpebyetcs
cornacoBaHue conpotmeneHns 50 Om.

Boibop noaxopgsauwlero cornacoBaHMsi MOSIHOMO COMPOTUBAEHUSA MO3BONSAET
MUHUMM3NPOBATb OTPaXeHUs Ha MNyTW CUrHana, YTto nenaet n3MepeHus
6onee TouHbiMWU. CM. PucyHok 4-17 gns HaACTPOWMKWN BXOQHOrO MOJIHOMO
COMPOTUBNEHNS.

[MprimeyaHme: Npu NepekNtoYEeHU BXOOHOrO MOJIHOFO COMPOTUBNEHUS
KaHana Heobxoommo o006paTuTb BHUMMaHME Ha TO, 4TOObl BXOgHOE
Hanps>XXeHne He MnpeBbllano AonycTumMoro;, npwu conpotmeneHun 50 Om
MaKCuMasnbHOE BXOOHOE HanpsiXXeHMe aHanoroBoro Bxoga coctaBnsiet 5 B
(cpepHekBagpaTYHOE 3Ha4YeHMe); ana obecneyeHns 3alnThbl BXoaa KaHana
B COCTOSIHMMN BbIKIKOYEHMSA BXOAHOE NOSIHOE CONpOoTMBAEHME ocuunnorpada
N0 YMONYaHMIO NPUHMMAET 3Ha4YeHmne 1 MOm.
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PucyHok 4-17. BxogHOe NoNHOE conpoTUBNEHWE KaHana

4.4.9 3afiepXKa i CMelleHue

3agepxka: HacTpomB 3agepXxKy KaHana, MOXHO BbINOHUTb KOPPEKLWUIO
pa3HOCTM a3 B KaXOoM KaHane, YTobbl KOMMNEHCUpOoBaTb Pas3HOCTb (a3
CUrHana mexay pasHbiMmu NnpobHukamu. [lmana3oH HacTpowmkin: 1nc-100HC.

CmelleHune: PerynmnpoBka CMELLEHUS MO3BONSET WU3BMEHUTb CMELLEHUE
KaHana, To eCTb cMeLleHne opMbl CUrHana OTHOCUTENLHO HYJTIEBON TOYKW.
HacTpoka gmnana3oHa cmelleHns 3aBUCUT OT Tekyllero KoadduumneHTa
3aTyxaHus kaHana. [Juana3oH HacTponku npu 1X coctasnseTt 10 mB-125 B.

4.4.10 TouHan HacTpoka
B ocumnnorpadax cepun OVS3 npeaycmoTpeHa QyHKLUMA TOYHON HAaCTPOMKNA
BEPTUKANbHON LLKasnbl, KOTOpas MNO3BONSET HacTpamBaTb BeEPTUKAsbHYHO

LKany, He orpaHuymBasck 1, 2, 5 n 10 waramu. Nocne BKNOYEHUS TOYHON
LLKanbl perynnpoBka BEPTUKanbHOro maciutaba ctaHOBUTCSA TOYHOMN.
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PucyHok 4-18. HacTporka TOYHOW LKanbl

FnaBa 5. Cucrema Tpurrepa

B naHHOW rnaBe cogepXxmTtca noapobHasa nHdopmaumsa o cucteme Tpurrepa
ocumnnorpada. PekomeHayeTcs BHMMaATENbHO NMpoYuTaTh 3Ty rnaBy, YTOObI
N3y4nTb QYHKLUW HACTPOWMKKM KU paboTy cucTemMbl Tpurrepa ocuunniorpada
cepun OVS3.

e Tpwurrep v HacTpownka Tpurrepa Tpwurrep No HaK/IOHy

e Tpurrep no poHTy e Tpurrep No NINMUTY BPEMEHM

e Tpwurrep No 4NNTENBHOCTIA e Tpurrep no sugeocurHany
MMnNysnbca

o Jlornyeckunm Tpurrep e Tpurrep no ycnoBmsaim

nocnenoBaTeNbHON LLUMHbI
e Tpurrep no N-my poHTY
e Tpwurrep No KOPOTKOMY
UMNynbey (paHTy)
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5.1 Tpurrep n HacTpoMkKa Tpmrrepa
Y10 Takoe Tpurrep?

Ocuunnnorpad MOXeT 3axBaTTb OPMY CUrHaNa TO/IbKO B TOM C/ly4ae, ecnn
OH M3Ha4yaNbHO COOTBETCTBYET 3ajaHHOMY YCN0BMIO. OTO AENCTBME 3axBaTa
dopMbl curHana B COOTBETCTBUIN C YC/TIOBUEM Ha3bIBAaETCA TPUrrepom. Tak
Ha3blBaeMbIl1 3aXBaT (pOPMbl CUrHaNa 3aK1to4aeTcs B TOM, 4TO ocumnniorpad
3axBaTbiBaeT curHan u otobpaxaet ero. Ecnn 3axBata He NPoOMNCXOOWT,
oTo6pakeHmne popmbl CUrHaNa OTCyTCTBYET.

[nsa yero Mo)XHO Mcnonb3oBaTb TpUrrep?

(1) Ocuunnorpad MoxeT cTabunbHO 0TO6pPaXxaTb NEPUOANYECKWI CUTHA.

PucyHok 5-1. CTabunbHo oTobpaxaembin  PucyHok 5-2. HectabunbHO oTobpaXaemblin

NepuoaNyYecKnn CNrHan NepuoanNyYeCcKnn CUrHan

(2) Boigenute cermMeHT, KOTOPbIA Bbl XOTUTE Habniogatb, N3 OGbICTPOro ©
C/TOXKHOro curHana
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. PucyHok 5-4. AHOManbHbI CUrHan,
PucyHok 5-3. AHOManbHbI CUTHan B .
3a(KCUPOBAHHbI NMPU YCTAHOBKE YPOBHS
nepuoagnyecknx curHanax
Tpurrepa

Y10 Takoe NpuHyAnNTENbHbIA TpUrrep?

Korga ocuwnnorpad He yooBneTBOpPSET yCNOBMUAM cpabaTbiBaHUS, TPUITED,
CreHepupoBaHHbIM ocunnnorpadomM MCKYCCTBEHHO WAW aBTOMaTUYECKMN,
ABNAETCA MPUHYOUTENbHbIM  Tpurrepom. [lpuHyauTENbHBbIN  TPUTTEP
O3HayaeT, 4YTO HEe3aBMCMMO OT BbIMOJIHEHUS YCNOBMIA ocuwunnorpad
3axBaTbIBa€ET TO/IbKO CErMEHT CUrHana n otobpaxaet ero. ABTOMaTn4ecknm
NPUHYONTENbHbIV TPUITEP 3a4aeTcs B MEHI0. B HacTpokax Tpurrepa o6bi4HO
€eCTb onuua pexmnma Tpurrepa, KOTOpyto MOXHO yCTaHOBUTb, kKak «Normal»
nnn «Auto». HopmanbHbI Tpurrep — 9T0 cpabaTbiBaHME B COOTBETCTBUN C
3ap0aHHbIMU  ycrnoBuaAMKU. «Auto» (ABTOMAaTUYECKU Tpurrep) aBnAseTcH
Pas3HOBUOHOCTbIO MNpPUHYOUTENbHOrO Tpurrepa. Ecnn ocuymnnorpad He
cpabaTbIiBaeT B TeYeHMe OnpeneneHHoro nepmnoaa BpemMeHu, oOH 3anyckaeTcs
NPUHYONTENBHO.

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 5-b. HacTpoiika pexmnma tpurrepa ocuyunnorpada
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Ecnn xapaktepuctuka cwurHana He NOHATHa, ocuunnorpad cnepyer
YCTaHOBUTb B pexmm «Auto», KOTOpPbIA MOXET rapaHTUPOBaATb, 4TO
ocumnnorpad TakXe CMOXET oTobpaxaTb (hopmy curHana, ecnn gpyrue
HaCTPOMKN Tpurrepa HeBepHbl. XoTA dopma curHana He o064a3aTenbHO
cTabunbHa, OHa MOXET MpPeaoCTaBUTb WHTYUTUBHOE CyXAeHne ansa
AanbHenwem HacTponkn ocuunnorpada. CurHan Ha pucyHke 5-5 asnsaercs
pe3ynbTaToM NPUHYOUTENBHOrO TpUrrepa B pexmnme «Auton.

Bo Bpems ycTaHOBKM onpeaeneHHoro ycnoBums Tpurrepa st onpeaeneHHoro
CuUrHana, OocobeHHO Korga BPEMEHHOW WHTepBan Aasa YyOooBAETBOPEHUS
ycnosusa Tpurrepa 60onbLwor, HE06X0AMMO YCTaHOBUTb PEXMM TpUrrepa Ha
«Normal», 4TOGbl NpegoTBpPaTUTL AaBTOMATUYECKUI NPUHYAUTENbHbIN
Tpurrep ocuwunnorpada.

Ha pucyHke b5-6 noka3aHa KOHUeNTyanbHaas [OeMOHCTpaumsa namMmsaTtn
cobpaHHbIX AaHHbIX. [1na Toro 4ytobbl MOHATH COObITME TpUrrepa, NamMaTb
cobpaHHbIX JaHHbIX MOXHO pa3genutb Ha Oydepbl OO Tpurrepa v nocne
Tpurrepa. lonoxeHmne cobbiTus Tpurrepa B namsaTn COOpaHHbIX OaHHbIX
onpegensaeTca HACTPOMKaMM TOYKM OTCYETA BPEMEHUN W MONOXEHUNSA
Tpurrepa (ropu3oHTanbHOW 3a0ePXKN).

/_ Co0bITHE TIO TPHUTTEPY

————

[TaMATH cOOpaHHBIX JaHHBIX

PucyHok 5-6. KoHuenTyanbHaa AeMoHCcTpaums naMmaTi COOpaHHbIX AaHHbIX

Bce cobbiTus, oTtobpaxkaemble cneBa OT TOYKW Tpurrepa, NnponcxogaT ao
Tpurrepa. 9T COObITUA Ha3bIBAlOTCA COOOLIEHNAMW nepen TPUrrepom,
KOTOpPblEe NOKa3bIBalOT COObLITUA 00 TOYKW Tpurrepa. Bce cobbitna cnpaBa oT
TOYKW TpUrrepa HasbiBaloTCcA coobuieHnammn nocne Tpurrepa. Konnyectso
OOCTYMHbIX [OMnanas3oHOB 3adepXKkn (coobueHna po Tpurrepa v nocrne
Tpurrepa) 3aBUCUT OT BbIBpaHHO CTPOYHOW pPa3BEPTKN U EMKOCTU NaMATH.
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PerynmnpoBka nono)xeHus Tpurrepa (ropm3oHTanbHas 3agepikka)

[MpoBegnTe nanbuem BMEBO W BrpaBo B obnactm oTobpaxeHus ¢opmbl
CUrHana, Touka TpuUrrepa m nepemMeLwjaeTcs No ropn3oHTann, N3MeEHSETCS
BpEMS 3a0€epPXKWN MO FOPM3OHTaNN, U BPeEMSsS 3afepXKm oTobpaxaeTcs B
BEPXHEWN LEHTpanbHOWM 4acTW 3KpaHa, TO eCTb OTobpaXkaeTcs pacCcTosiHueE
MeXay TOYKOW Tpurrepa m v ueHTpanbHo nnHnen ¥ obnactv oTobpaxeHus
dopmbl curHana.

I'opusoHTanbHas 3anepxka

Tpugrep IgnTpanbHOE MONOKEHUE
A 4

PucyHok 5-7. lopn3oHTanbHana 3agepxka

Korga Touka Tpurrepa 7 pacnonoxeHa cneea OT LEHTpanbHOW AnHUKM ~
obnactu oTobpaxeHuns hopmbl CUrHanNa, BpeMsi 3afiep>XXKm 0TobpaxkaeTcs Kak
NONOXNTENbHOE 3HaYeHue; Korga Touka Tpurrepa @ pacnonoxeHa cnpasa
OT TOYKWM OTCYETA BPEMEHN Y , BpeEMS 3afepXKm oTobpaxaeTca Kak
oTpuuatenbHoe 3HadyeHwe; Korga Toudka Tpurrepa T coBnagaer C
LEHTpaNbHOW NHMENn ~ obnacty otobpaxeHuss popmbl CcUrHana, Bpems
3a0€epPXKW paBHO HyIIO.

YpoBeHb Tpurrepa

YpoBEHb Tpurrepa - 9TO HaNpPsXXeHWe CcurHana, COOTBETCTBYHOLLEE
YCTaHOBNEHHON Touke Tpurrepa. [pyn nameHeHnm ypoBHs cpabaTbiBaHUSA
Tpurrepa Ha 9KpaHe BPEMEHHO TMOABNSETCS rOPU3OHTasbHasa JINHWS,
yKasblBaloLlas MONIOXEHNE YPOBHA (KOHKPETHOe 3HayeHue YpPOBHSA
cpabaTbiBaHMA OTOOpaXkaeTcsi B MPaBOM BEPXHEM Yrny 9KpaHa), 3aTem
FOPU3OHTaNbHasa NNHUA KNcCYe3aeT, YpoBeHb cpabaTtbiBaHMA 06O03HavaeTcs
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HEBONbLLUON CTPENKOW 4+ , W B9TOT 3HaA4YoK WMHAMKAUMWN MOXHO
nepeTackmBaTb AN HACTPOWMKIW 3HAYEHUA YPOBHSA cpabaTbiBaHNSA TpUrrepa.
YpoBeHb Tpurrepa

nokasaH Ha pucyHKe 5-8 (cTpenka ykasbiBaeT Ha IMHUIO YPOBHSA TpUrrepa).

JInnus
YPOBHS

e A\ A A /\

PucyHok 5-8. YpoBeHb Tpurrepa

HacTpoiika ypoBHS Tpurrepa

YpoBeHb TpUrrepa MoXHo OTPerynmpoBaTb Kak rpybo, Tak 1 TOYHO.

[pybas HacTpowka: [lpoBegunte nanbuemMm BBEPX W BHWM3 B obnactum
pPEerynmpoBKIN ypoBHS cpabaTbiBaHUA.

ToyHasa HacTpomka: Haxxmute KHOMKY TOYHOWM HAaCTPOMKW B NEBOM HUKHEM
yrny aKpaHa gsisi TOMHON HaCTPOMKIN YPOBHS cpabaTbiBaHUA.

ApnbIKN HACTPOMKM TpUrrepa

MpoBeanTe NanbLUemM BNEBO MO MON3YHKY YPOBHA TpUrrepa, YToObl OTKPbITb
APNbIKW HACTPOWKW TpUrrepa, KOTopble BK/IOYAOT MCTOYHUK TPUITrepa,
PeXM Tpurrepa u T. .
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PucyHok 5-9. Apnblkn HaCTPOMKK Tpurrepa

YcTaHOBKa BpeMeHun yaep)XxaHusa Tpyrrepa

Bpemsa ypepxaHusa Tpurrepa MOXET YCTaHaBMBaTb BpPeMs OXWUOAHWS
ocumnnorpada nocne Tpurrepa M [O MNOBTOPHOrO MNOAKAKOYEHUS LEenu
Tpurrepa. Bo Bpems yaepxaHusi ocuwmnnorpad He BbINOJAHUT MOBTOPHOE
cpabaTbiBaHME OO0 OKOHYaHUA BPEMEHU yOEPXaHWs, N BPeMSs yaepXaHus
MOXET MCMONb30BaTbCA A5 CIOXHbIX (POpPM CUrHana ctabunbHOro Tpurrepa.
Bpems yoepxaHusa Tpurrepa sBapbupyetcs ot 200 Hec go 10 c.

YoepxaHne MOXHO WCMonb3oBaTb /11 Tpurrepa no MoBTOPSOWMMCS
CUrHanam C Heckonbkumm poHTamu (Mnn gpyrumm cobbiTmamm) mexay
NOBTOPEHUAMWN CWUrHana. Ecnm wn3BEeCTHO HauMMeHbllee BpemMsa Mexay
Tpurrepamu, yaoepXxaHme MOXHO TakXe WCrosb3oBaTb L1 Tpurrepa ro

nepBoOMY (DPOHTY.
Hanpumep, 4Tob6bl NOAYy4YnTb CTAabWNbHbIA TPUIrEP MO MNOBTOPSOLLEMYCSH

MMMNYbCHOMY TPUITEPY, MOKa3aHHOMY HMXE, YCTaHOBUTE BPEMS YaAEpP)KaHMe
Ha 3HavyeHume >200 He, HO <600 Hc.
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Bpewms

yIepKaHUs
IMonoxxeHue Tpurrepa ocuusuiorpada

> - » - »
»

200 ns 600 ns

PucyHok 5-10. Bpemsa yaepxaHus Tpurrepa

YcTaHOBKa BpeMeHn yaep)XaHua Tpurrepa:

1)

Haxxmunte Ha «Trigger» B rnaBHOM MEHIO, YTOObl OTKPbITb MEHIO TPUTTEpa.
B pasgene «Common» HaxmuTe Ha none nocne «Rejection Timey», 4TobbI
OTKpPbITb MHTEP(ENC HACTPOMNKN BPEMEHWN yaepxXaHua. Bpemsa Tpurrepa
oTobpaxaeTca B BEPXHEM JfIEBOM Yray, TOYHas LWKana BpPEMEHWU
HaAaCTPOWMKM OTOOpa)kaeTcs B BEPXHEM MNpaBOM yriay, a rpybas Lwwkana
BpeMeHU oTobpa)kaeTcs BHMN3Y, KaK MNoKa3aHo Ha pucyHke 5-11.

PucyHok 5-11. IHTepdenc ycTaHOBKW BpEMEHW yOepXXaHUS Tpurrepa

[Mpy HacTponke BpeEMEHN NPOBEOUTE MO LLUKANe UM KOCHUTECH LUKanbl
rpybon HacTpoOWKWM ONns  BbINOMHEHUNA rpybon HacTponkn. 3aTem
npoBeanTe Mo LKane TOYHOW HACTPOWKW, YTOOblI BbIMOAHUTb TOYHYHO
HaACTPONKY BPEMEHMN yaAEePXaHWS.

3anpoc Ha onepauuio yaepXxaHua Tpurrepa

O6blMHO McNoONb3yeTca [N  CNOXHbIX ¢opm curHana. [lpaBunbHas

HaCTpOVIKa OTK/IOHEHUS OObIMHO HEMHOro MeHbLUE OOHOIro noBTOpPEHNA

dopMbl curHana. YctaHoBKa BpeMEHUW yaep)XaHUsA Ha 9TO BpEMSs MOXET CTaTb

€[OVNHCTBEHHOW TOYKO TpUrrepa Ay NoBTOPSIOLLErOCa CUrHana.
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IameHeHne HacTPOWKM CTPOYHOW pas3BepTKM He MOBAMAET Ha Bpems
yAep>XXaHusa Tpurrepa.

e lcnonb3ys yHKUMIO MacluTabmpoBaHMsA, MOXHO Ha)aTb «Run/Stop»,

4yTOObl OCTAHOBWUTb, 3aTEM [FOPU3OHTaNlbHO MEPEMECTUTb U
MacLiTabnpoBaTb [OaHHble, 4YTOObl HAWTW MONMOXEHWE, B KOTOPOM
nosTopseTca dopma curHana. icnonbayinte Kypcop, YTobbl USMEPUTL 3TO
BpeMs, a 3aTeM 3afaliTe BpemMs yaepXaHums.

e lVicnonbayinte kHonky «SingleSEQ» ana ogHokpaTHOro cbopa AaHHbIX
Single
SEQ

O6bIYHO NpPU BbINOJHEHUW OOHOKPATHOro cbopa paHHbIX Heobxoanmo

WHULMNPOBATb HEKOTOpPbIe onepauu Ha namepsemMom obopyaoBaHUN, Y
HeXenatenbHo, 4YTobbl ocuwnnorpacgd aBTomMaTuyeckn cpabaTtbiBan nepep,

Wait

aTMK onepaumsamn. VIHankaTop cocTosiHUA TpUrrepa - oTobpaxaeTtcs
B BEpPXHEM JNEeBOM YI/ly 9KpaHa rnepen Hadanom onepauui B uUenun (3To
O3Ha4aeT, YTo NpeanyckoBon 6ydep 3anonHeH).

5.2 Tpurrep no ppoHTy

Korga dpoHT curHana Tpurrepa goctmraeT onpeaeneHHoro ypoBHs Tpurrepa,
3aaHHbI CUTHanN 3anyckaeTcsa N reHepupyetcsa. Tpurrep cpabartbiBaeT no
nobomy 13 PPOHTOB: HapacTatoLeMy (ykasaTenbHblil 3Hauok U B BepxHeii
yacTu akpaHa), cnagatowemy ( 4 ) unn pgeoiHomy dpoHTy ( E). YposeHb
TpuUrrepa MoXHO HaCTPOUTb Tak, YTOObI U3BMEHUTb BEPTUKANIbHOE MOJIOXEHNE
TOYKW TpUrrepa Ha MPOHTE TPUITEPA, @ UMEHHO TOYKY NEepecedyeHns NIMHNN
YPOBHSA Tpurrepa un gpoHTa curHana. CtabunbHyo ¢hopmMy curHana MoxHo
obecneymTb C NOMOLLbIO NPaBUIbHOW HACTPOMKIN pexmnma CBA3W Tpurrepa
no dpoHTy. ONnncaHme MeHto Tpurrepa rno GpoHTy NpeacTaBneHo B Tabnuue
HIMXe:
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BapuaHT Tpurrepa | HacTtpouka OnucaHmne
CH1 YctaHoBka kaHana CH1 B kauecTBe MCTOYHMKA
curHana Tpurrepa
cH2 YcTaHoBKa kaHana CH2 B kayecTBe NCTOYHMKA
CUrHana Tpurrepa
VcTouHuk Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA
curHana Tpurrepa
cha YcTtaHoBKa kaHana CH4 B kayecTBe NCTOYHMKA
curHana Tpurrepa
HapacTatowmin HacTponka curHana Tpurrepa no nepegHemy
PpPOHT dDpPoHTY
Cnapatowmi .
HaknoH HacTpoika curHana Tpurrepa no 3agHemy (ppoHTy
PpPOHT
[lBonHon HacTpowka curHana Tpurrepa no nepegHemy
pOHT bpOoHTY, NMbo No 3agHEMY (PPOHTY
[MocTosiHHbIN | [TOCTOAHHBIE N NEPEMEHHbIE COCTaBAAOLLME TOKA,
TOK npoxogsauwme Yepes CUrHanbl TpUrrepa
[MepeMeHHbIN dunbTpaynsa NOCTOAHHOW COCTaBNAOLLEN
TOK WrHanoB TpUIrT
CoeguHeHmne 0 crrHanos Tpurrepa
MopasneHne | lMogaBneHwne curHanos Bbiwe 50 kI B curHanax
BY Tpurrepa
MopaBneHmne MopaBneHme curHanos HMXe 50 Kl B curHanax
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HY Tpurrepa
Hwn3ko4yBCTBUTENBHANA CBA3b MO MOCTOAHHOMY
MopaBneHmne
TOKY 419 NOAaB/IEHNSA BbICOKOYACTOTHOIO LWyMa B
Lyma
curHanax Tpurrepa

HactpomTte Tpurrep no Hapacrtawowemy ¢GpoHTy ana kaHana CH1 wm
coefMHEeHne Nno NOCTOAHHOMY TOKY, AJIA Yero BbINOJIHNTE cnepyrowme

AEeNnCcTBNA:

1) HaxmuTe Ha «Trigger» B rnaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPa,

BblOepuTe TpUrrep no ppoHTY 13 NepedHs TUMNOoB Tpurrepa 1 yCTaHOBUTE

Tpurrep no GpoHTy crneayoLmm obpasom, Kak NnokasaHo Ha pUCyHKe 5-

12:
e lcTtouyHuk Tpurrepa: CH1;
o Pexum coegmnHeHums Tpurrepa: DC;
e Tpwurrep no HapacTtalowemy ppoHTYy.
Measure Save Cursor

Sample

Display

Trigger Auto

Common PulseWidth Logic

N Edge Runt Slope

Userset

TimeOut Video S1UART

PucyHok 5-12. MeHo HacTponKkun Tpurrepa rno poHTy

S2 UART

2) Otperynupynte ypoBeHb Tpwurrepa, 4tobbl obecnednTb CTabunbHbIN

TpUrrep curHana, Hanprmep, yctTaHoBUTE YPOoBeHb Tpurrepa Ha 1 B.

OnuncaHwme coegunHeHus TpUrrepa

Korga oTKpbITO MEHIO HAaCTPONKIN Tpurrepa no GpoHTy, onumsa coegnHeHns
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Tpurrepa otobpaxaetcsa nog meHw. CoegmnHeHmne Tpurrepa BkatoyaeT DC,
AC, HFRei., LFRej., NoiseRej, cm. prcyHOK 5-13:

PucyHok 5-13. MeHto coeguHeHns Tpurrepa

DC-coeanHeHne (cBA3b MO MOCTOAHHOMY TOKY) — MO3BOJIAET CUTHaNam
NOCTOAHHOIO 1 MEPEMEHHOro Toka NOCTyrnaTh B NyTb TpUrrepa.

AC-coenmHeHne (cBA3b MO MNepemMeHHOMY TOKy) — yaanset nwboe
HanpsiXeHne caBura NOCTOAHHOW cocTaBnsawowen n3 gopmbl curHana
Tpurrepa.

B cnyyae dopmbl curHana ¢ 6onblM CMeELLEHEM MOCTOSAHHOrO ToKa
CTabunbHbI TpUrrep No QMPOHTY MOXHO obecneymTb C MNOMOLLBIO
coefnHeHNs No NepemMeHHOMY TOKY.

HFRej. (High Frequency Rejection Coupling (cBA3b ¢ nogaBneHuvem
BbICOKMX YaCTOT)) — yAansieT BbICOKOYACTOTHbIE KOMMOHEHTbI N3 (POpPMbl
CuUrHana Tpwurrepa, WCMNonb3ya MNOAAaBNEHMNE BbICOKMX YacToT [JIs
yaaneHusi BbICOKOYaCTOTHbIX LLYMOB N LLIYMOB OT ObICTPbIX CUCTEMHbIX
TaKTOBbIX CUIHAOB, U3 NyTEN TPUITepa, Takmx Kak pagruoctaHumm AM nnm
FM.

LFRej. (Low Frequency Rejection Coupling (cBsi3b C nogaBneHneM HU3KNX
4acToT)) — yaanseT nobble HEHY)XHbIE HN3KOYACTOTHbIE KOMMOHEHTbI N3
dopmMbl curHana Tpurrepa, Hanpumep, 4acToTbl NMHUN 3NeKTpornepeaau,
KOTOpble MOryT NoMeLlaTb NpaBUIbHOMY TPUITEpPY.

Ecnn B dpopme curHana npuicyTCTBYET HU3KOYACTOTHbIA LUYM, MOXHO
NONYYNTb CTABUNBHBIN TPUrrep No (MPOHTY C NOMOLLbID COEAUNHEHUS C
NnogaBneHNEM HN3KKMX YacToT.
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7) NoiseRej. (Noise Rejection Coupling (CBaA3b ¢ nogaBneHmem Lyma)) —
nogaBneHme Lwyma MoxeT Aob6aBuTb OOMONHUTENbHbLIA FTMCTEPE3NC B
cxemy Tpurrepa. YBenmymeas nonocy rucrepesvca Tpurrepa, MOXHO
YMEHbLUNTb BEPOATHOCTb Tpurrepa no wymy. Ho 910 Takxe cHuxaeT
YyBCTBUTENbHOCTb TpWUrrepa, NoaToMy ONnsa cpabaTbiBaHUS Tpurrepa
ocumnnorpada Tpebyetcs HeMHOro 60bLLINK CUTHanN.

I'Ipmmeanme: Cesisb C TPUIrrepom oTsim4aeTca OT CBA3M C KaHa/1oM.

5.3 Tpurrep no ANVMTENbHOCTA MMNY/IbCa

Tpurrep cpabatbiBaeT, Korga AIMTENbHOCTb MMMYNbCca CUrHana Tpurrepa (8

HC~10 ¢, 3Ha4YOK NHOMKALUMWX TUNa TPUrrepa B BEPXHEN YacTn 9KpaHa ‘)
AOCTUraeT YyCTaHOBNEHHOrO YCNOBWA, a HanpshXeHune curHana gocturaetr
YCTAaHOBNEHHOro YpPOBHA Tpurrepa. MeHio Tpurrepa no [AJNTENbHOCTA
MMNybca NokasaHo B creaytoLlen Tabnumue:

BapwuaHT .
HacTpomka OnuncaHne
Tpurrepa
NcTouHuK CH1 YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHMKA
Tpurrepa CUrHana Tpurrepa
cH2 YcTtaHoBKka kaHana CH2 B kauecTBe NCTOYHMKA
CUrHana Tpurrepa
cH3 YcTtaHoBka kaHana CH3 B kauecTBe NCTOYHIMKA
curHana Tpurrepa
cHa YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHMKA
CUrHana Tpurrepa
MonapHocTb MonoxuTensHas Tpwurrep no yctaHOBKE NONOXUTENbHOIO
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3Ha4YeHnAa gnmTenbHOCTM MMNynbCa CUrHas10B

Tpurrep no yctaHOBKe OTPULLATENbHOIO

OTpuuatenbHas
3HaYEeHUs OANTENBbHOCTU NMMYSIbCa CUTHANOB
Tpurrep npv GAINTENBHOCTM NMMYNbCa CUrHana
YcnoBus Tpurrepa <T
MEHbLUE O/INTENbHOCTM MMnynbca T
- Tpurrep npv GANTENBHOCTM NMMYNbCa CUrHana
>
6onblue gNNTEeNbHOCTU UMNynbca T
T Tpwurrep npv 4AINTENbHOCTN UMIMYNbCa CUTHanNa,
paBHOW ONNTENBbHOCTU NMNynbca T
- Tpwurrep npv 4AINTENbHOCTN UMIMYNbCa CUTHanNa,
#
HEepaBHOW OANTENbHOCTU NMnynbca T
OnuntenbHOCTb
nmnynbca .
8Hc~10cC HacTpoika gnntenbHOCTU NMMynbca Tpurrepa
Tpurrepa
nmMmnynbca

MpumeyaHuna: Ycnosua «0onblUe», «MEHbLUE», «PaBHO» WUIN «HE PaBHO»

yKa3bIBalOT Ha TO, YTO NOrpPeLLUHOCTb cocTaBnseT 6%.

OT1anbl Tpurrepa no gJinTenbHOCTN MMnynbca NONOXUTENbHOW NONAPHOCTW.

(B kauecTBe Nnpumepa B3AT kaHan CH1)

1) Haxmwute Ha «Trigger» B rmaBHOM MEHH0, YTOObI OTKPbITb MEHIO TPUITEPA,

BbibepuTe Tpurrep No OJANTEeNbHOCTU WMMybCa W3 MepPedyHs TUMNoB
TpUrrepa v yctaHoBMUTE TPUITEP MO OJINTENbHOCTU NMMyNbca CNeayoLmnm

obpa3om, Kak NOKa3aHoO Ha pUCyHKe 5-14:

e llcTtouyHuk Tpurrepa: CH1;
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e [lonapHoCTb MMNynbca TpUrrepa: NoNoXMUTENbHas;
e YpoBseHb Tpurrepa: 1,988

e YcnoBme wn pAUMTENbHOCTb WMMynbCca Tpurrepa: «bonblue», Bpems
HacTPOWMKWN cocTaBnsgeT 1 MKC.

PuicyHoK 5-14. MeHI0 HacTpoWKK Tpurrepa no gJnTenbHOCTU UMIMybca

OnuncaHme HaCTpPOMKM TpUrrepa no AANTeNbHOCTM MMIMYyNbca:
1) Bbi6op nonapHOCTM MMNynbca

3Ha4yoK BbIGpPaHHOWM NOMSPHOCTU WMMMynbca OTObpaxaeTca B MNPaBOM
BEPXHEM Yyrny akpaHa gmucnnes. NonoXXmTenbHbI MMMyNbC Bbllle TEKYLLEro
YPOBHS Tpurrepa (3Ha4yok mHOMKaumm nonoxmTenoHoro unmnynoca CH1
J_L‘), a oTpuuaTeNbHbIM MMMYNbC HWXXE TEKYLWEro YpOBHS Tpurrepa
(3HaYoK MHAOVIKauMM oTpuuatenbHoro mmnynbca CH1 JU@T1oov ). Mpwn
Tpurrepe no MMNynAbCy MNONOXUTENbHOW MONSAPHOCTW, €CNN OrpaHUNYEeHuns
BEPHbI, TpUrrep cpaboTaeT Npm nepexone MmMnysnbca ¢ BbICOKOro Ha HN3KNN
YPOBEHb; NpW TpUrrepe no MMNynbCy OTpuUaTENbHOW MNONSAPHOCTU, €CNNn
OrpaHMYEeHNs BEPHbI, TpUrrep cpaboTaeT npm nepexone NMnynbca ¢ HU3KOro
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Ha BbICOKMI YpPOBEHb (puCyHOK b5-15. lI3mMeHeHue ypoOBHA wMMynbca
oTpuLATENBHOW NONAPHOCTI.)

PuncyHok 5-15. VIameHeHne ypoBHA nmMnynbca oTpuLaTesibHOM NOSiPHOCTA

2) Hactpowka ycnosusa Tpyrrepa i BpeMeH” AJNTeNIbHOCTY nMnynbca

OrpaHuyeHmns No BpeMeHu, KOTopble MOXHO 3a4aTh B YCNOBUW TpUrrepa: <, >,
= #,

e MeHblue, Yem 3Ha4YeHne BpeMeHu (<)

Hanpumep, ans nonoXxXmTenbHOro MMMNynbca, €CNm yCTaHOB/IEHO 3HAYEeHMe
T<80 Hc, Tpurrep cpabotaeT cTabunbHO TOIbKO TOrAa, Korga oJMTeNbHOCTb
nmnynbca MeHbLle 80 He (pucyHok 5-16. Bpemsa Tpurrepa T<80 Hc).

Eé‘% 80ns %‘»f }f 80ns 4’5»5

€

Tpurrep

PucyHok 6-16. Bpems Tpurrepa T<80 HC
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e bonblue, yem 3HaYeHMEe BpemMeHu (>)
Hanpumep, ona nonoXxmnTenbHOro NMnNynbca, eCNm yCTaHOBNEHO 3HAYeHne

T>80 Hc, Tpurrep cpaboTtaeT cTabunbHO TONbKO TOrAa, Koraa AIMTeNbHOCTb
nmnynbca 6onblue 80 He (pucyHok 5-17. Bpems Tpurrepa T>80 Hc).

Tpurrep

PucyHok 5-17. Bpemsa Tpurrepa T>80 HC
e PaBHO 3Ha4YeHWNIO BpeMeHu (=)
Hanpmmep, Ona nonoXmTtenbHOro mmnynbca, ecjin yCtaHoBJ1IEHO 3HaA4YeHNeE

T=80 Hc, Tpurrep cpabotaeTt cTabunbHO TONbLKO TOrAa, KOrga AnnTeNbHOCTb
nmnynbca paBHa 80 Hc (pucyHok 5-18. Bpems Tpurrepa T=80 Hc).

____ Tpurrep

PucyHok 5-18. Bpemsa Tpurrepa T=80 HC
e He paBHO 3Ha4YEHUIO BPEMEHM (#)
Hanpumep, ans nonoXxXmnTenbHOro NMMynbca, ECNM YCTaHOBNEHO 3HA4YeHme

T#80 Hc, Tpurrep cpabotaeTt cTabunibHO TONLKO TOrAa, KOrga onnTeNbHOCTb
nmMnynbca He paBHa 80 Hc (pucyHok 5-19. Bpemsa Tpurrepa T#80 Hc).
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< —Tpurrep

PucyHok 5-19. Bpems Tpurrepa T#80 HC

OnnTenbHOCTb MNynbca TpuUrrepa MoXeT ObITb YCTaHOB/IEHA B AMana3oHe
oT 8 HCc oo 10 c.

KocHuTecb nona HacTpOWMKW OANTENbHOCTU MMNYNbCca , 4TOODI
OTKPbITb MHTEPDENC HACTPOWMKN BPEMEHM (Kak MoKasaHo Ha pucyHke 5-20), n
OTPErynNpynTe OANTENbHOCTb MMMNynbca. OTperynupymte OAUTENbHOCTb
MMMyNbCca, Perynmpys nnm gemrasa NoA3yHOK Mo wKane BpeMeHMN.

PulseWidth

PucyHok 5-20. IHTepdenc perynnpoBkin SanNTenbHOCTUA MMMNY/bCa

5.4 Jlornueckunia Tpmrrep

Tpurrep cpabaTbiBaeT, Korga ypoBeHb MeXAy aHanoroBbiMW KaHanamu
yOoBNeTBOPSAET onpeneneHHomn nornyeckomnm onepaumm (AND (1), OR (UJTN),
NAND (HE-W), NOR (HE-WJW)), a HanpsxeHne curHana pocTturaet
YCTaHOB/IEHHOrO YPOBHSA Tpurrepa M AAnTenbHOCTU NOrmku Tpurrepa (8
HC~10 c). OnncaHme MeHIo Tpurrepa Mo JIorMke npeacTtaBneHo B tabnuue
HUXe:
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BapwuaHT .
HacTtpomka OnucaHmne
Tpurrepa
Bbicokuia CH1 ycTaHOBNEH KakK BbICOKWA
CH1 Hwnsknin CH1 ycTaHOBNEH KaK HN3KNI
Het CH1 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
Bbicokuia CH2 ycTaHOBNEH KakK BbICOKW
CH2 Huzkunn CH2 ycTaHOBNEH KaK HN3KNI
Het CH2 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
VicTouHmk
Tpurrepa
Bbicokuia CHS3 ycTaHOBNEH Kak BbICOKMN
CHS3 Huzkunn CHS3 ycTaHOBNEH KaK HN3KN
Het CH3 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
Bbicokuia CH4 ycTaHoBNEH KaK BbICOKMNI
CH4 Hwnsknn CH4 yctaHOBREH Kak HA3KWIA
Het CH4 yctaHOBNEH Kak HEQEWNCTBUTENbHbIN
BbibpaHa normka MCToYHMKa TpUrrepa Kak
AND
«AND»
Jlornka
Tpurrepa
VU BbibpaHa normka nctovyHmka Tpurrepa Kak

«OR»
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NAND

BbI6GpaHa fornka UCTOYHMKa TpUrrepa Kak
«NAND»

NOR

Bbi6GpaHa Normka MCTOYHMKa TpUrrepa kak
«NOR»

IameHeHune Ha
NEeVNCTBUTENbHOE
3Ha4yeHune

Tpurrep cpabaTtbiBaeT Npy USMEHEHWUIN NOTNKI
Ha OeNCcTBUTENbHOE 3HaYeHne

IameHeHne Ha

Ycnosus . Tpurrep cpabaTbiBaeT NpyY USMEHEHUW NIOTUKN
HeenCcTBUTENbHOE .

Tpurrepa Ha HeeNCTBUTENIbHOE 3Ha4YeHue

3Ha4veHwue
Ecnn nornyeckoe coctosiHne ons BpeMeHN
<, >, = # yOepXaHuns paBHoO <, >, =,, To cpabaTbiBaeT
Tpurrep

Bpewms .
8 HC~10 HC HacTpoika BpeMeHu Iornmkmn Tpurrepa

Norvku

MpumeyaHuna: Ycnosua «0onblue», «MEHbLUE», «PaBHO» WIN «HE PaBHO»

yKa3bIBalOT Ha TO, YTO NOrpeLLIHOCTb cocTaBnsieT 6%.

STanbl nornMyeckmx onepaunin Tpurrepa Mexay kaHanamum:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHH0, YTOObI OTKPbITb MEHIO TPUITEPA,

Bbl6epI/ITe NOrn4yecKkunim TpUrrep n3 nepevyHAa TmnoB Tpurrepa n ycCtaHoBmTe

NOrYeCcKUin TpUrrep cnenyroLmm obpasom, Kak nokasaHo Ha pUcyHKe 5-

21:

e Jlornuyeckme yposHu: CH1, CH3: High; CH2, CH4: CH5, CH6, CH7, CHS:
High; (6e3 aTanoHa ons KaHana norn4yeckom onepaumnm, Bbibop ypOBHSA —
None ans Toro, 4Tobbl UCKNOYNTb MOMEXW JTOTMYECKOI onepaunmn);
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e Jlornyeckunm BeHtnnb: AND;

e Ycnosue: <

e Jlornyeckoe Bpems: 1 HC.

Measure Save Cursor Sample Display Trigger Userset

Common Edge PulseWidth N Edge Runt Slope TimeOut S1 UART S2 UART

PucyHok 5-21. MeHio HaCcTponKun NOrnyeckoro Tpurrepa

OnuncaHme HaCTPOMKW IOFrNYECKOro Tpurrepa:
HacTpoiika ypoBHSA normkm

NMocne nctouyHmka Tpurrepa Boibepute «High», «Low» n «None» gna kanana.
CoOoTBETCTBYIOLLIEE 3HAYEHME YPOBHA Tpurrepa otobpaxaetca B MpaBoOM
BEPXHEM YrNy 9KpaHa gucnnes.

«High»: ykasbiBaeT Ha 3Ha4yeHWe Bblllle TEKYLLEro ypoBHsi cpabaTbiBaHUS

(44 OOV 2
Tpurrepa, 3Ha4oK MHonKaumm : .

«Lown: YKa3blBa€T Ha 3Ha4YeHMe HMXe TeKyLllero ypoBHA Tpurrepa, 3Ha4ok

nHOnKaunm C""

«None»: 3TOT KaHan HegencTBUTENEH.
[MepekntoyeHne KaHana YpOBHS Tpurrepa: KOCHUTECb CTPENKM MO3yHKa
YPOBHSA TpUrrepa nnm ncnonb3ynTe Apabik a8 HaCTPOMKN Tpurrepa
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Jlornueckmne ycnosus

1) «Truey: Tpurrep npm nsaMmeHeHmm normkm Ha JJ,GI?ICTBVITefIbHOG 3Ha4vyeHne

2) «False»: Tpurrep npn W3MEHEHWUW JOTUKW Ha HegencTBUTENbHOE
3Ha4YeHne

PucyHok 5-22. PerynnpoBka ypoBHs Tpurrepa

OnnTenbHOCTb MNynbca TPpUrrepa MoXeT ObITb YCTaHOB/IEHA B Anana3oHe
oT8Hc oo 10c.

KocHuTecb nons HacTpowkn BpemeHun ( [ 400ns ), 4TOObl OTKPbITb
NHTEepdENC pPEryiMpoBKN BPEMEHMN W HACTPOUTb JIOTMYECKOE BpPEMS.
MogpobHoCTM cM. B pasaene «HacTtponka onnTenbHOCTN UMMybCan.

5.5 Tpurrep no N-my ppoHTy

Korpa curHan tpurrepa cpabartbiBaeT no N-my ppoHTy nocne ykasaHHOro

BpeMeHu npoctos, aTo Tpurrep no N-my dpoHTy. OnncaHme MmeHio Tpurrepa
no N-my (bpoHTYy NpeacTaBneHo B Tabnuue HMxXe:
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BapuaHT

HacTtpomka OnucaHne
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA
CuUrHana Tpurrepa
cH2 YcTtaHoBKka kaHana CH2 B kayecTBe NCTOYHMKA
cwurHana Tpurrepa
McTouHmK
Tpurrepa
cH3 YcTtaHoBka kaHana CH3 B kayecTBe UCTOYHMKA
CUrHana Tpurrepa
CHa YcTtaHoBka kaHana CH4 B kayecTBe UCTOYHMKA
CuUrHana Tpurrepa
Bpems 8Hc~10cC Bpems npoctos
OpoHT HapacTtatowunn HacTtpoiika curHana Tpurrepa no nepegHemy
dpoHT dpoHTY
Cnapatownin .
HacTtpoiika curHana tpurrepa no 3agHemy poHTy
dpoHT
N-1 dpoHT 1~65535 YctaHoBneH Tpurrep no N-my poHTy nocne

BpeMEHWN NMpPoCTOoA

HacTtponka kaHana CH1 Ha Tpurrep no 5-my nepegHemy ¢hpoHTy yepes

500 mkc. BoinonHute cnegyouwme AencTeuns:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHH0, YTOObI OTKPbITb MEHIO TPUITEPA,

BblbepuTte Tpurrep no N-mMy (PPOHTY M3 NepeyvHss TUMOB Tpurrepa um
yctaHoBuTte Tpurrep no N-my ¢dpoHTy cnegywowmm obpasom, Kak

NnoKasaHo Ha pUcyHke 5-23:
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e llcTtouHuK Tpurrepa: CH1;

e Bpewms: 80 mkc

e  OpOHT curHana: HapacTalLWuiA;
e N-in dpoHT: 101

PucyHok 5-23. MeHto Tpurrepa no N-my ppoHTy

2) OTperynupyinTte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabunbHbIN
TpUrrep cuUrHana, Hanpmmep, yCTaHOBUTE YPOBEHbL Tpurrepa Ha 1,64 B.

5.6 Tpurrep no KOPOTKOMY MMNYNbCY (paHTy)

Korpga yctaHOBNEHbI BbICOKNI 1 HASKWW NOPOru, ois Tpurrepa ncnonb3yeTcs
MMMyNbC, KOTOPbIA nepecekaeT OgMH MOPOr, HO He rnepecekaeT ApPYrow.
LlocTynHbl ABa TMNa: NONOXUTENbHbIA KOPOTKNIA MMIMYNbC N OTPULATENbHbLIN
KOPOTKUW NMMYIbC.
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ITonoxurenbHbld KOPOTKUN UMITYJIBC

OTpHLaTenbHBIH KOPOTKUH UMITYJIEC

PucyHok 5-24. KpoTkun Tpurrep

OnuncaHmne meHto TpUrrepa no paHTy rnpeanctasgieHo B Ta6n|/|u,e HWXXe:!:

BapwuaHTt HacTtpownka OnuncaHne
TpUurrepa
CHA1 YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHKKA
CuUrHana Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayecTBe MCTOYHMKA
CUrHana Tpurrepa
NcTouyHmK
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe MCTOYHMKA
CUrHana Tpurrepa
cha YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHKKA
curHana Tpurrepa
YcTaHOBKa curHana gns tpurrepa no
MonoxutenbHasn
NOJIOXXUTENTbHOMY KOPOTKOMY UMTIY/1IbCY
YcTaHoBKa curHana gns Tpyurrepa no otpuuaTesibHOMy
OTpuuatenbHas
MonapHOCTb KOPOTKOMY MMMYNbCYy
YcTaHoBMEH cuUrHan gna Tpurrepa rno
Jlobon NONOXUTENbHOMY, MO0 OTpMLATENBHOMY KOPOTKOMY
NMMynbCcy
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BapwuaHTt HacTpomka OnucaHmne
TpUurrepa
- Tpurrep npv 4NUTENBHOCTN UMMYNbCa CUrHana
<
MEHbLUE OINTENbHOCTM MMnynbca T
- Tpwurrep npv AINTENBHOCTN NMMYNbCca CUrHanNa
>
6onblue oAINTENBHOCTU nMNynbca T
CocTosiHne
Tpurrepa Tpwurrep npyv AANTENBHOCTU UMMYNbCa CUrHana
<>T 6onblue HMXHero npegena T1 n meHbLle BEPXHEro
npepgena T2
H HeT orpaHnyeHunin gna Tpurrepa no KOPOTKOMy
eT
NMMynbcy
OnuntenbHoOCTb
nmnynbca 8 HCc~10cC HacTpoika gnntensHOCTM nmMmnynbca Tpurrepa
Tpurrepa

PucyHok 5-25. MeHio HaCcTponkn KOpoTKOro Tpurrepa

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



90

5.7 Tpurrep no HaKJIOHy

Tpwurrep no HaKNOHY O3Ha4yaeT 3anyck, korga dopma curHana gocturaet
3a[1aHHOI0 YCNIOBUSA BPEMEHW NP Nepexoae oT OAHOro YPOBHSA K APYroMy.

BpeMFI MoONOXNMTENBbHOIO HaK/OHa: BPeEMS4, HGO6XO,D,VIMOG Ana Toro, 4YTOObI
CuUrHan nepewen ot HN3KOro YpoBHA K BbICOKOMY.

Bpemsa oTpuuaTenbHoro HaknoHa: Bpemsa nepexoga dopmbl curHana oT
BbICOKOIO YPOBHS K HA3KOMY.

Kak nokasaHo Ha pucyHke 5-26.

............................... BBICOKI/IP’I ypoBeHB

1

1
........... Femmm e ————

1

1

- -

i
]

h

]
H '
M L]

L)
! 1
1

—_— ! e—

'
. pE—— —

Bpemsi ONOKUTENBHOIO  Bpewmst 0TpULATEIBHOTO
HaKJIOHa HAKJIOHA

PucyHok 5-26. Bpems nonoXxutenbHOro/oTpuuaTenbHOro Hak/oHa

Ecnwn HaknoH curHana Tpurrepa Bkato4aeT B cebsa Bpemsa yaepxaHus (8 HC ~

10 ¢), TN TpuUrrepa B BEPXHEW 4YacTW 9KpaHa — 9TO TO/IbKO 3HaYOoK , W
Tpurrep cpabaTtbiBaeT NMpu OOCTMXEHUW 3adaHHOro ycrnoBus. Tpurrep no
HaKNOHY NoAXoanT ANA HabNAeHNS NMI006pPa3HbIX N TPEYrOfibHbIX BOJIH.
OnuncaHme MeHIo TpUrrepa no HakoHy NpPeacTaBNeHo B TabNnLE HUXE:

BapwnaHT .
HacTtpownka OnucaHmne
Tpurrepa
VcToYHUK CH1 YcTtaHoBka kaHana CH1 B kayuecTBe NCTOYHKKA CUrHana
Tpurrepa Tpurrepa
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cH2 YcTtaHoBka kaHana CH2 B kayecTBe UCTOYHMKA CMrHana
Tpurrepa
cH3 YcTtaHoBka kaHana CH3 B kauecTBe NCTOYHMKA CUTHana
Tpurrepa
cHa YcTtaHoBka kaHana CH4 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
OpoHT [MepepHnin | Tpurrep yctaHOB/IEH Ha NOJTIOXUTENbHbIN HAaKIOH CUTHana
3agHun Tpwurrep yctaHOBAEH Ha OTpULATENbHbIV HAK/TOH CUrHana
. Tpwurrep yctaHOBNEH Ha OOHaPY>XEHNN N3MEHEHUS HAaK/IOHa
Jlobon
curHana
CocTtosiHMe - Tpwrrep npu BpemMmeHu yaepXXaHusi HakfloHa CUrHana
<
Tpwurrepa MeHbLe T
- Tpwrrep npu BpemMmeHu yaepXaHusi HakfloHa CUrHana
>
6onbwe T
Tpwurrep npu BpeMeHn yaepXXaHus HakjloHa CMrHana
<>T MeHbLUe BepxHero npegena T1 v 6onblie HYUXHEro npegena
T2
Bpewms 8 HCc~10 ¢ | YcTaHOBNEHO BpeMs yaep)XaHUs Hak/IoHa curHana Tpurrepa

YcTaHoBuTE cocTossHMe HaknoHa CH1 kak Bpemsa HapactaHma W”

yaepxxaHnsa meHee 30 mkc. BoinonHnTte cnegylowme AemcTena:

1) HaxmuTe Ha «Trigger» B rnaBHOM MeH!I0, YTOObI OTKPbITb MEHIO TPUITEPa,
BblGEpUTE TPUITEP HAK/IOHA 13 NepeyvyHsa TUMOB TpUrrepa U yctaHoBUTE
TpUrrep Hak/oHa cneayoLrm obpa3om, Kak NokasaHo Ha puUcyHke 5-27:
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e llcTtouyHuk Tpurrepa: CH1;

e  OpPOHT: HapacTalLLWNIA;

e YcnoBume: 6onblue, Yem

e Bpewms ygepxxaHusa HaknoHa: 30 MKC;

2) OTperynupyinte ypoBEHb TPUITeEpPa, OTPEryNNpynTe BbICOKUM NN HUSKIA

YPOBEHb TPUITEPa, HaXMWUTE CTpenky Ha o0b6oumx KoHuax xenoba.
MepekniounTe ypoBEHb TpUrrepa Mexay BbICOKUM N HUSKMM.

PucyHok 5-27. MeHIo HacTponku Tpurrepa rno Hak/oHy

Bpemsa yaep>xaHmnsa HaknloHa MOXET 6bITb YyCTaHOBNEHO B AMana3oHe OT 8 HC
no 10 c.

MpumeuyaHmne: CtabunbHyto hopMy curHana Tpurrepa MOXHO MONYyYUTb,

TOJIbKO €Cn Bbl6paTb, Bbl6paB KaHas, K KOTOpoOMy noakK/t4eHbl CUrHalsbl, B
KayeCcTBE NMCTOYHWMKA TpUrrepa.
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5.8 Tpurrep no AMMWUTY BpeMeHN

Tpurrep No NMMNTY BpeMeHN cpabaTbiBaeT, KOraa BpeMs OT nepeceveHuns

CurHana n ypoBHA Tpurrepa m Bbille (I/IJ'II/I HVI)Ke) YPOBHA TpUTrrepa noctmraeT

YCTaHOBJ/IEHHOIO BPEMEHW, KakK Noka3aHo Ha pucyHke 5-28:

|
I
|
|
|
|
|
I
|
|
3aaHHBIH yPOBEHp ======= homymenmaes TR (b
I
|
|

HpOZ[OJ'DKI/ITeJ'H)HOCTL

— 8

-— -

PucyHok 5-28. Cxema Tpurrepa rno 1MMnUTy BpeMeHM

OnuncaHne MeHK Tpurrepa no JMMNUTY BPEMEHN NMPeacTaBfieHo B Tabnuue

HWnXe:
BapunaHT .
HacTtponka OnuncaHmne
TpUurrepa
cH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
CH2 YcTtaHoBka kaHana CH2 B kayecTBe NCTOYHMKA cCUrHana
Tpurrepa
VIcToOUYHMK
Tpurrepa
CH3 YcTtaHoBka kaHana CH3 B kayecTBe NCTOYHMKA cCUrHana
Tpurrepa
cha YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHKMKA CUTHana
Tpurrepa
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BbibepuTe anga nogcyeTta BpeMeHU, Korga nepegHnii
MonoxwutenbHasn (POHT BXOAHOIO CUrHana NnpoxXoauT Yepes YPOBEHb
Tpurrepa.

BbibepuTe anga nogcyeTta BpeMeHu, Korga 3agHunin GpoHT
MonapHocTb | OTpuuaTenbHas
BXOAHOIO CUrHana NpoxXoamT Yepes YpOBEHb TpUrrepa.

BbibepuTe anga nogcyeTta BpeMeHU, Korga nepeaHni nnm
Jlrobon 3aHNIN (PPOHT BXOAHOrO CUrHana NnpoxoauT Yyepes
YPOBEHb TpUrrepa.

Bpemsa 8 HCc~10¢C MpOAOIKNTENBHOCTb NMMNTa BPEMEHM

YcTaHOBUTE MOJNOXXUTENbHYIO MNONAPHOCTb curHana Ttpurrepa CH1 m
Bpems oxxupaHumsa 100 mkc. BoinonHnTe cnepyowme aeicTema:

1) Haxmwute «Trigger» B rnaBHOM MEHIO, YTOObl OTKPbITb MEHIO TPUITEP],
BblbepuTe TpuUrrep nNo ANMUTY BPEMEHN N3 MEPEYHS TUMOB TpUrrepa um
yCTaHOBUTE TPUITEP NO NINMUTY BPEMEHW, Kak NOKa3aHO Ha pucyHke 5-29:

e llcTtouHuk Tpurrepa: CH1;
e  OPOHT: NONOXNTENbHbIN;

o [lpogonXxXmTenbHOCTb NMmMmmnTa BpemeHun: 100 MKC;

2) Otperynupyite ypoBeHb Tpwurrepa, 4tobbl obecnednTb CTabuNbHbIN
Tpurrep dpopmbl curHana.
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PucyHok 5-29. Tpurrep no nMMuTy BpeMeHun

5.9 Tpurrep no BugeocurLany

MeTtoa Tpurrepa no sBmgeocurHanam 3asmcut oT sugeodopmatoB. O6bIYHO
ncnonbaytotea dopmatbl PAL/625, SECAM, NTSC/525, 720P, 10801 1 1080P.
Tpurrep No BUOeOCUrHany MoxeT cpabaTbiBaTb NMpU pasiNvHbIX 3HAYEHUAX
lKanbl HanpsXXeHWsl, COOTBETCTBYIOLLYIO LUKany HanpsXXeHUss MOXHO
HaCTPOUTb MO Mepe HeobxoammocTu ans HabngeHMsa 3a GOPMOIN CUrHana.
OnuncaHme MeHo Tpurrepa no BUAeoCMrHany NnpeacTaBieHo B Tabnumue HnxXe:
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BapwuaHT .
HacTpomka OnucaHmne
Tpurrepa
NcTouHUK CH1 YcTaHoBka kaHana CH1 B kayecTBe
Tpurrepa NCTOYHWMKA curHana Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayecTBe
WCTOYHMKA CUTHana Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kauecTBe
WCTOYHMKA CUTHana Tpurrepa
cha YcTtaHoBka kaHana CH4 B kayecTBe
WCTOYHMKA CUTHana Tpurrepa
YcTaHOBKa curHana tpurrepa no
[MonapHoOCTL [MonoxutenbHas .
NONOXMNTENBbHOW NONSAPHOCTIA
YcTaHoBKa curHana Tpurrepa no
OTpunuaTtenbHas B
oTpULATENIbHON NONMSAPHOCTI
CranpgapTt
625/PAL Tpwurrep Ha ocHoBe curHana PAL
BNOEOCUrHanoB
SECAM Tpwurrep Ha ocHoBe curHana SECAM
525/NTSC Tpwurrep Ha ocHoBe curHana NTSC
Tpurrep Ha ocHoBe curHana 720P (500w,
720P
60u)
1080l Tpwurrep Ha ocHoBe curHana 1080I (50My,

600w)
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1080P

Tpurrep Ha ocHoBe curHana 1080P (241w,
25y, 30My, 50y, 60My)

Ctpoka JInHum Tpurrepa
Tpwurrep no nepegHeMy (pOHTY NEPBOro
HeueTHble nons
3ybua nmnynbca B HEYETHbIX MONAX
BapuaHTt .
HacTtpoiika OnwucaHue
Tpurrepa
Tpwurrep no nepegHemMy (pOHTY NEPBOro
Tpurrep YeTHble nons
3ybLa nmnynbca B YETHbIX NOMAX
Tpwurrep no nepegHemMy (pOHTY NEPBOro
Bce nonsa .
HangeHHoro 3ybua nmMnynbca
Tpwurrep No BCEM ropn3oHTasIbHbIM
Bce cTpoku
CUHXPOVIMMY/IbCaM
Ctpoka 625
(PAL, SECAM)
HeueTHas
CTpoKa 263
yeTHasi CTpoka
Tpwrrep no yka3aHHOW NMNHUW B YETHbIX U
Tpwurrep Ctpoka 262 (NTSC) P proy
HEYETHbIX NONAX
Ctpoka 750
(720P)

Ctpoka 1125
(10801, 1080P)
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YctaHoBunte CH1 B KauyectBe KaHana Tpurrepa, NOJIOXXMNTENbHYIO
NONAPHOCTb, CTaHAAPTHbIN BugeocurHan NTSC, Tpurrep Bo Bcex Nonsix m
BbINOJIHNTE cnenylowme warm:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,
BbibepuTe TpuUrrep NoO BUAEOCUTHaNy W3 MNepeyvyHss TUMNOB Tpurrepa u
yCTaHOBUTE TpuUrrep nNoO BUAEOCWUrHany cnegyrowmm obpasom, Kak
nokasaHo Ha pucyHke 5-30:

e llcTtouHuk Tpurrepa: CH1;

e [lonApHOCTL: NONOXNTENbHAS;

e CrtaHpapT: 525/NTSC;

e Tpurrep: HeyeTHble nons

PucyHok 5-30. Tpurrep no sngeocurHany

[Mopckasku:

e [lna TOro 4rtobbl nyywe paccMoOTpeTb pgetann GopMbl CUrHana B
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BunaeocumrHasne, CHa4dana ycraHoBuTte oon bLLUYO EMKOCTb NaMATN.

e Bo Bpemsa oTnagkm Ttpurrepa no BUOEOCUrHany, NOCKonbkKy LMdpoBOn
ocumnnorpad mmeet MYHKUUIO OTOOpaXeHss MHOrOypPOBHEBON LUKabl
CEeporo, pasnnyHas APKOCTb MOXKET OTpaXkaTb YaCTOTY PA3/INYHbIX YaCTEWN
curHana. OnbITHble MONb30BaTENM MOMYT ObICTPO OUEHUTb KadyecTBO
CuUrHana BO BpeMs npouecca oTnagky M obHapyXuTb aHOMalbHbIe
COCTOSIHUS.

5.10 Tpumrrep no ycnoBmsam nocnieoBaTe/ibHOM WMHbI

Cwm. rnaBy «Tpurrep n geKoampoBaHme nocnefoBaTenbHON LWNHbI» (onuus)

Fnasa 6. Cucrema aHanmsa

B naHHom rnaee cogepXxmTtca nogpobHas nHpopmaumsa 0 cuctemMe aHanmsa
ocuwnnnorpada. PekomeHayeTcs BHUMATENbHO NMPOYnNTaTh 9Ty rnaBy, YTOObI
N3y4nTb PYHKLMN HACTPOWMKKM N paboTy CUCTEMbI aHanmn3a ocuunniorpada
cepuun OVSS.

e ABTOMATMYECKOE N3MEPEHME

e lI3mepeHne 4aCcTOTbl HACTOTOMEPOM

e Kypcop

6.1 ABTOMaTMYecKoe u3amepeHmne

HacTpoika nsmepeHus

[MpoBeanTe nanbLUeM CBEPXY BHWU3, OTKPOMTE [NlaBHOE MEHIO, HaXMUTE

«Measure», 4Tobbl BONTM B MEHIO MN3MepeHun. B atom meHo ectb 23
anemMeHTa namepeHunn. MeHio namepeHni, gucnien BbIbpaHHOro anemMeHTa
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N3MeEPEHNA N ANCTINEN 9N1EMEHTOB U3MEPEHMNS MOKa3aHbl Ha PUCYHKe 6-1:

O6nacts BEIOOpa
U3MEpEHHS

Bribpannsie
apamMeTpbl, He
Goitee ecATH

O06nacts 0TOOpaKeHUS
3HAYCHHS U3MEPCHUS

PucyHok 6-1. MeHIo aBTOMaTUYECKOro U3MepeHus

ABTOMAaTM4YECKOE N3MepeHme

1) Bblbop kaHana: Boibepute kaHan gns UaMmepeHust Hag MEHIO N3MEPEHUA.

2) Bbibop mamepeHusi: BbibepuTe HyXHbIA 3/1EMEHT U3MEPEHUS B MEHIO
n3mepeHni. BoibpaHHbIN 3N1EMEHT N3MepeHus oTobpaxaeTcs B obnacTtum

oTtobpaxeHus «Selected Parameters» Huxe.

3) OTmeHa anemeHTa wn3mepeHus: B obnactm otobpaxeHusa «Selected
Parameters» HMXXe MEeHI0 M3MEPEHNIN HAXXMUNTE Ha 3/IEMEHT U3MEPEHUS,

o Clear
KOTOPbIN HEOBXOAMMO YOANNTb, U HAXKMNTE Ha KHOMKY -, YTOObI
yOannmnTb BC€ 3N1IEMEHTbI NSBMEPEHNA.

NMpumevaHme:

NiamepeHna wn maTematudeckme yHKUMKM ByayT nepecynTaHbl  npuv
nepemMeLleHnin/MmacTabnpoBaH U OTKPbITUW/ 3aKPbITUN KaHasNoB.
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Ocuwmnnorpad nveet GyHKUMIO aBTOMATUYECKOW NaMaTu namepeHunn. Mpn
BbIKIIOYEHM W MOBTOPHOM 3anycke napamMeTpbl, [obaBneHHble npun
aBTOMAaTUYECKOM N3MEPEHUW, HE YOANSAOTCH aBTOMaTUYECKI.

Bce namepeHus
[MpoBegnTe nanbLUEM CHWU3Y BBEPX, OTKPOWTE BbiMagawowee MEHI0, CM.

PUCYHOK 6-2, HaXMunTe , YTOObI OTKPbITb BCE 9/IEMEHTbI USMEPEHUS,
0TOOpasuTe Tekyllee 3HaYeHre nsmMmepeHunsa kaHana. lNepeknodnTte TeKYLNIA
KaHasn, 4Tobbl OTKPbITb BCE S/IEMEHTbl U3MEPEeHWa OPYrvux KaHanos, Kak
NnokasaHO Ha PUCYHKe 6-3; LWenkKHUTe elle pas, YToObl OTK/IOYUTL BCE

N3MEpPEHUS.

4N\

)

Home

PucyHok 6-2. BoinagatoLiee MeHIo

PucyHok 6-3. Bce pesynbTaTbl U3MepeHus
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Bpemst HapacTaHus Bpems cnana

Bepxnuii yposeHb

JImuTeNnbHOCTD JUTHTEBHOCTE
" OTPULIATEIILHOT O
Cpenuuit ypoBeHb p 4|4 LIOJIOIKUTEITLHOTQ,
HMITyJIbCA MMITy TbCa
Hwxnuii ypoeHs
[lepuon

PucyHok 6-4. BpemeHHble napamMeTpbl
Mepwopg
Bpemsa nepBoro noAHOro yukna curHana B popme curHana
YacToTa
Ob6paTtHasa 3aBUCMOCTb OT BPpEMEHM Nepunoaa
Bpems HapacTaHus
Bpems, Heobxogmnmoe pnsa HapacTaHuUs nepegHero QpoHTa nepBoro
mmnynoca dopmbl curHana ot 10% go 90% amnanTydpl, C NOALEPXKON
NONb30BaTENbCKMX MOPOrOBbIX 3HAYEHU W
Bpems cnapa
Bpems, Heobxoammoe aOna nageHuss 3agHero (poHTa NEepBOro MMMNynbca
dopmbl  curHana ot 90% po 10% amnanTygbl, C MOALEPXKOWN
NONb30BaTENILCKUX MOPOroB
3apgepxka
MoXeT namepsTb BPEMEHHYIO 3a0ePXKY MexXay nepegHnMv nnn 3agHuMmn

dpoHTaMM  Mexpny KaHanamwn, C  WecTHaguatblo  AOonyCTUMbIMW
KOMBUMHaLMAMUN N3MEPEHUIA.
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—_— P S—
3amepxka

PucyHoK 6-5. CxeMa namepeHuns 3a0ep>xku

&

1) OTKpoNTE MEHIO aBTOMATUYECKOIrO N3MEPEHUA N KOCHUTECH ), yTOObI
NOSABWIOCb MEHI0 Bblbopa dasbl.

2) JleBblh KaHan No yMONYaHUIO ABNSAETCHA TEKYLMM KaHanom, a gpyrue
KaHanbl MOXHO BblOpaTb C NMOMOLLbIO OTKPbITOW 061acT kaHanoB (Kpome
9TaNloHHOro KkaHana). Ectb yeTbipe Bbibopa (hpoHTa: NepBbIi NepenHui
(POHT, NepBbIv 3agHNIA DPOHT, NOCEAHNI NepegHNI (PPOHT, NOCNeaHNIA
3aQHNN PPOHT.

3) lpaBbln KaHan — 3TO KOHTPACTHbIA KaHan 3agep>XKn, KOTOPbIA MOXHO
BbibpaTb MeXay KaXablM KaHanomM 1M MmatemMaTundeckum KaHanom. EcTb
yeTblpe Bblbopa (PpOHTa: NepBbl nNepegHun (POHT, NEpPBLIA 3aaHUIA
dpPOoHT, NnocnegHMin nepegHnn GPOHT 1 NOCNEOHNIN 3aAHNIA (PPOHT.

4) HaxmwuTte Ha KHOMKY ok 0N NOATBEPXAEHUS.

MonoXXmntenbHbI pabounin LMK

3Ha4yeHne n3mepeHns NepBoro Lmkna B opme curHana

MonoxutenbHbidi  paboynn umkn = (wmpuHa /  OANTENbHOCTb
NONTIOXUTENBbHOI0 UMMynbca popmbl curHana) * 100%
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OTpumuaTtenbHbIN pabounia LK

3HayeHne n3mepeHns NepBoro Lmkna B opme curHana

OTpuuatenbHbI paboynin umkn = (LLMpWHa / ANNTENbHOCTb OTPULIATENIbHOIO
nmnynbca popmbl curHana) * 100%

,El,n MTEeNbHOCTb NONIOXMMTENIbHOIo NMnNyJsibca

3HayeHVe W3MepeHNs MNEepBOro MOMOXUTENbHOrO uMMNynbca B dopme
curHana, B3siToe 3a BpemMs Mexay AByMs ToukamMu amnnuTtyabl 50%

OnutenbHoOCTb oTpuyuaTenbHOro nvnyJsbca

3HayeHne Wn3MEepeHna MnepBoro OoTpuLaTeNbHOro umnynbca B dopme
curHana, B3aToe 3a BpemMs MexXay AByMs ToukamMu amnnuTtyabl 50%

LUnpuHa Bcnnecka

HOnntenbHOCTb BCnnecka, M3amepeHHas no Bcewn oopme curHana

Bbi6poc

MonoXxntenbHbIN BbIGPOC

MonoxwutenbHbi BbiIbpoc =[(Makc. - Bbic.) / amnnntyanal*100%

OTpuuaTtenbHbIN BbIGPOC

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

®a3a

iamepeHne BpemeHn. Konm4yecTtBo BpPEMEHWN, Ha KOTOpoe ofdHa BOJIHa

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



105

onepexaeT UNM OTCTaeT OT Opyrow, BblpaxXeHHoe B rpagycax, roe 360°
COCTaBNSAOT OAUNH LMK BOJIHbI.

[lepuon

3anepxka
—

PucyHok 6-6. Cxema namepeHus dasbl

Hamnbonbwnin n3 nnkos
Bo Bcem namepeHmnm opmbl BOSTHbI HANMOONBLLWA N3 MNKOB = MaKC. - MUH.
AmMmnnunTtypga

Bo Bcem namepeHnn popmbl BONHbI aMmnnutyaa = Bbicokas (100%) - Hn3kas
(0%)

Ha PNCyHKe HIXXE NOKa3aHbl TOYKN N3MEPEHNA HanpAXeHnA.

HacTponka Tuna npobHmMkKa KaHana ncnonb3yeTcs o/ HACTPOWKIN eOuHNLbI
N3MepPEeHNsa ONa Kaxxaoro BXOAHOro kaHana: BONbTbl U aMnepbl.

Cwm. pasgen «HacTtpoiika Tmna npobHumKa.
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Make.

HawnGomnpumit Ammmrya
U3 IIUKOB

—— Huzkuit

MuH.

PucyHok 6-7. VIamepeHmne HanpsixeHuns

Bbicokunm

Bepetca 100% Bcen opMbl BOMHbI U paCCYUTbIBAETCA C MOMOLLbIO MeToaa
MNHUMYMa/MaKcuMymMa Unm MeToaa rmctorpammeil.

Hunakunn

Bepetcsa 0% Bcewn opMbl BOTHbI N pacCUYNTbIBAETCA C NMOMOLLBIO MeToAa
MUHUMYMa/MakcmMymMa Unn metoa ructorpamMmmeil.

Makc.

CamMblin BbICOKNI MONOXUTENbHbIW NNK, USMEPEHHDIN MO BCEN (hOpME BOJTHBbI.

MwuH.

CambI BbICOKU OTPULATENBHbIN NNK, NBMEPEHHbIV N0 BCen (hopme BOJHbI.

CpepgHeKkBagpaTMYHOe 3HaYeHne

icTnHHOE cpegHekBagpaTNYHOE 3Ha4YEHME Mo BCeN POpMe BOJIHbI.

CpepHekBagpaTnyHoe 3Ha4yeHme C

icTnHHOE cpegHekBaapaTUYHOE 3HAYEHME NePBOro Lykna dopMbl BOSTHbI.
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CpenHee 3Ha4YeHmne

CpepnHee apndmeTrnieckoe no Bcem opme BOJHbI.

CpepHee 3HaueHue C

CpenHee apndmeTrnieckoe nepBoro Lmkna opmbl BOMHbI.

CpepHee 3HaueHue AC

dakTnyeckoe OencTBylOLlee 3HAYEeHWE MNEePEMEHHOr0 KOMMOHEHTa BCEW
dopmbl curHana

Mono)XxutenbHbIA HAKNOH

OTHOLIEHME PA3HOCTU MEXAY BbICOKMM W HU3KUM 3Ha4YeHUaAMU NepBOro
nepegHero MpoHTa GopMbl BOSTHbI K BPEMEHW HapacTaHuUs

OTpuuaTenbHbIA HAK/IOH

OTHOLIEHME PA3HOCTU MeXAYy HU3KMM W BbICOKMM 3Ha4YeHUAMW NEepBOro
3agHero opoHTa BOMHbI K BpEMEHM cnaga

NMpumevaHme:

Ecnn Ttpebyeman gna mamepeHmsa opma curHana He oTobpaxaeTcsi Ha
9KpaHe NONHOCTbI, B MO3NLN WU3MEPEHHOro 3Ha4yeHusa oTobpa)kaeTcs
«OTceyeHe B NONOXUTENbHOM HanpasneHun» wnu «OTcevyeHne B
oTpuuAaTENbHOM HanpaB/EHNN».

[Mpn paboTte matemaTnyeckon yHKUMKU, ecnm popma curHana NCXogHoro
KaHana oTtobpaxaeTcs NMOSHOCTbIO, a pacyeTHas ocuuiorpaMma KaxeTcs
BbIXOOSALLEW 3a Npeaesibl 3KpaHa, 3TO HE BUSET Ha 3HAaYEHUE U3MEPEHNS
pacyeTHON ocuUMNIorpaMmel.
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Ecnn uncxopHbil  KaHan OTCEYEH, 3HaYeHWe W3MepeHUss pacyeTHOoM
ocuMNnorpaMmMbl  SIBAETCA 3HAYEeHMEeM WCXOOHOro KaHana BO Bpems
oTce4yeHus HopMbl BOSTHbI Ha 9KpaHe.

CratTmcrtumka

[MpoBegnTe NanbLemM CBEPXY BHU3, YTOObI OTKPbITb FMTaBHOE MEHIO, HAXMUTE
Ha «Measure», 3atem BblbepuTe «Statistics», 4TOObl BOWTM B MEHIO
ctatuctukn. Ocumnnorpad nognepXmBaeT CcTaTUCTUKY W oTobpaxkaeT
TeKkyLlee 3HaYeHMe HECKOJIbKMX Pe3dyNbTaTOB U3MeEPEHWIA, BKITHOYasa CpeaHee,
MaKCMManbHoe, MUHUMasbHOE, OTK/IOHEHME W KONmMyecTBO. KonumvecTtsBo
oTcyeToB MmoxeT gocturatb 10 000 pas. HaxmumTe Ha KHOMKy «Resety, 4ToObl
OYUNCTUTb NCTOPUYECKME A@HHbIE BCEX 9/1IEMEHTOB N3MEPEHUNS N BbINOMHUTb
CTaTUCTUKY CHOBA, Kak NokasaHo Ha puCcyHke 6-8:

PucyHok 6-8. CtaTnctumka

OwnanasoH namepeHus

[TyHKT aBTOMaTU4YE€CKOro M3MeEPEHUS MO YMONYAHNIO pacCcuYnTbiBaeT opmMmy
CUrHana Ha BCEM 3KpaHe, TakXXe MOXXHO HaCTPOUTb pacyeT TONbKO (hopMbl
curHana B npepgenax Kkypcopa. OTKpoMTe BepxHee MeHI, BblbepuTe
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«Measurement» n HaxmuTe «Settings», 4TobObI 3a4aTb ANaNasoH N3MEPEHUA.
YctaHoBuTe 3HadyeHme «Cursor», 4YTOObl 9NEeMEeHT aBTOMAaTUYEeCKOro
N3MEPEHNS BbIMUCAAN TONbKO (popMy CuUrHana B npegenax kypcopa. Kak
NnokKa3aHO Ha pUCyHKe 6-9, MakCcMManbHOE 3Ha4YEHNE Ha 9KpaHe COCTaBNsET
okono 5 B. [llocne ycTtaHOBKM Anana3oHa W3MEPEHUSI KYpPCOPOM
MaKcunmManbHoe 3HayeHue coctaBnseT 110 mB.

MpumeyaHme: nocne YCTaHOBKW  AMana3oHa U3MEPEHUN  Kypcop
aBToMaTtmyeckn BkovuTtca. [locne  3akpbiTMa  Kypcopa  AvanasoH
N3MepPEeHN aBTOMaTNYEeCKM BbIBMPaeTCs B Ka4ecTBe aKpaHa.

PucyHok 6-9. ABTOMaTnyeckumin BbiI6op ananasoHa U3MeEpPEHNN KypCopoMm

NupnkaTtop
OTkponTe BepxHee MeHIo, BbloepuTe «Measurement» N HaxmuTe Ha

nogMeHto «Settingsy», 4TOObI OTKPbITb MHANKATOP 31EMEHTOB N3MEPEHMS, KaK
nokasaHo Ha pucyHke 6-10.
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Measure Save Cursor Sample Display Trigger Auto Userset

Common Statics Counter

PucyHok 6-10. IHgnKaTop BKIOYEH

[locne OTKPbLITUS WHOMKATOPa MOXHO HaXummaTb Ha oTobpaxkaemble
9NIEMEHTbl N3MepeHUsa. BbiOpaHHble aNeMeHTbl N3MEPEHWS BblOENAKTCA
CUHeln paMKon, a Nx 06bEKTbI pacyeTa 0603HavaTCs 6enbiMU NNHNAMW Ha
ocumnnorpamme. Kak nokasaHO Ha pucyHKe 6-11, B HMXHen obnactu
OTOOPaXeHns 3NIEMEHTOB MN3MEpPeHUa BbliOpaHO 3HadeHume «High», n B
KayecTBe WHOMKaTOpa B MECTE BbICOKOIO 3HAa4yeHWs OCuWIIorpaMmmbl
nosBnsieTca 6enaa nUHUSA.

Nunukarop

Bri6pannoe
3HauYEHUe

PucyHok 6-11. IHgunkaTop

N3mepeHne noporoBoro saHa4eHus

Kaxpbih kanan (CH1, CH2, CH3, CH4, Math) moxeT nmeTb He3aBMCUMble
HaCTPOWMKW NOPOra, a TUn nopora MoxeT 6bITb BbiIbpaH Kak «%» nnun «absolute
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value», Kak nokasaHo Ha pUCYyHKe 6-12.

Measure Save Cursor Sample Display Trigger Userset

Common Statics Counter

Indicator

PuncyHok 6-12. HacTtpoika nopora

YcTaHOBKa MOPOroBOro 3Ha4YeHWs BAUSAET Ha pesynbTaTbl U3MEPEHWUN.
HacTpoky BbICOKOrO WM HWU3KOrO 3Ha4YeHUs BAWAKOT Ha pesynbTaThl
N3MEPEHNA BPEMEHMN HapacTaHMa W cnapga. YCcTaHOBKA MeOunaHHOro
3Ha4YeHNa BNUNAET Ha Takme BPEMEHHbIe napamMeTpbl, KakK OJUNTENIbHOCTb
MMNYybCca, YacToTa, 3aAepXKa, paboun unkn, dasa n 1.0. Kak nokazaHo Ha
pucyHke 7-13, nocne ycTaHOBKM wmMeanaHbl Ha 80% AnmMTenbHOCTb
NONOXUTENBHOIO MMMNyNbCca CUrHana MeHblLUe, Yem nNpu megmaHe 50%.

Ecnn ycTtaHOBNEHHOE BbICOKOE 3HayYeHWe MeHblle TEeKyLIero cpenHero
3Ha4yeHWnsa, cpegHee 3HayeHne aBTOMAaTUYECKM CTAaHOBUTCHA pPaBHbIM
BbICOKOMY 3HA4YE€HWI0; BbICOKOE 1 cpeAHee 3Ha4YeHsa He MOryT ObITb MEHbLLE
HN3KOro 3Ha4vyeHusa. Ecnm ycTaHOBNEHHOE 3HayeHne MeHblle HU3KOro
3Ha4YeHuns, OHO aBTOMATUYECKW YyCTaHaBNMBaEeTCA Ha 3HadyeHue Oonblue
HM3Koro 3HadyeHus 1 nnm 10 mB (abcontoTHOE 3HaYeHme).
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PucyHok 6-13. InnTenbHOCTb MMMYNbca NMpu YCTAaHOBKE CPEeAHEro NoporoBoro 3Ha4yeHus
Ha 80%

6.2 fiamepeHme 4acToTbl YaCTOTOMEpPOM

OTkponTe rnaBHoe MeHto, HaxmuTe «Measure» n «Counter», 4yTobbl BONTW B
MEHIO HaCTpOeK arnnapaTHOro 4actoTomMepa, W BblbepuTe KaHan pgns
N3MEPEHWNS, KaK MOKas3aHO Ha pucyHke 6-14. 3HayeHne un3MepeHus

OTOOpaXxaeTcsa B BEPXHEM NIEBOM Yr/ly 9KpaHa, Kak Noka3aHO Ha pUcyHKe 6-
15.

Measure Save Cursor Sample Display I Userset

Common Statics [ Setting

Frequency
Meter

PucyHok 6-14. OTKpbITME MEHIO N3BMEPEHNIN YacTOTOMEpPA
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PucyHok 6-15. IamepeHre 4acToTOMEPOM

6.3 Kypcop

AKTUBMPYWUTE KYpCOP W MOMECTUTE €ro Ha TO4YKYy W3MepeHuns, 4ToObl
npoYynTaTb 3Ha4YeHWe namepeHusa Gopmbl BonHbl. CyulecTByeT ABa Tuna
KYPCOPOB: FOPU30OHTaNIbHbI N BEPTUKANbHLIA Kypcop. [OpPW30OHTasbHbIN
KYpPCOp N3MepSeT BENNYNHY BEPTUKANIbHONO HanpaB/ieHWs, a BEPTUKabHbIN
KYpCOp U3MepsieT BENNYNHY FOPU30OHTaNIbHOrO HanpaBneHus, Kak nokasaHo
Ha pUCyHKe 6-16.
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PucyHok 6-16. OnncaHme namepeHuns Kkypcopa
NMpumevaHwme:

NMokazaHme A: nokasbiBaeT pasHuUy MeXxay ABYMS MOJIOKEHNAMMN
Kypcopa.

NMokasaHma HanpsbkeHns nocne Y1, Y2: ykasbiBalOT MOJIOXKEHUE
aKTMBMPOBaAHHbIX FOPU3OHTaJIbHbIX KYpCOPOB OTHOCWUTE/IbHO HYNEBOrro
noTteHuyunana.

NMokazaHma BpemeHn nocne X1, X2: ykasbiBalOT MOJIOXKEHMNE
aKTUBMPOBAHHbIX BepPTUKA/IbHbIX KYPCOPOB OTHOCUTESIbHO TOYKM

Tpurrepa.

1/AX:4yacToTa

BkntoyeHne BepTUKaNbHOrO Kypcopa: KOCHUTECh 3Ha4Yka Kypcopa

YTOObl OTKPbITb BEPTUKAbHbIE KYPCOPbl. 3HA4YOK OyneT BKIOYEH U
aKTUBMPOBAaH.
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BbikntoueHre BepTUKanbHOro Kypcopa: KOCHUTECh 3Ha4Ka Kypcopa
YTOObI OTK/TIOYNTb BEPTUKANbHbIE KYPCOPBbI.

Haxmmnte Ha /nMHUIO WHOMKATOpPa BEpTUKaANbHOro Kypcopa, 4ToObl
nepeKnYnNTb Kypcopbl.

PucyHok 6-17. None Bbibopa BKIHOYEHUSA U BbIK/TKOYEHWSA Kypcopa

OnuncaHmsa BepTMKanbHOro nepemMeLleHns Kypcopa:

1) OgHMM NanbUemM HaXMUnTe U yaepXMBamTe NMHUIO MHOWKATOpa Kypcopa
Ha 9KpaHe, YTOObl BbIMONHUTL rPyOyto0 HAaCTPOMKY Kypcopa. HaxmuTte Ha
KHOMKY TOYHOW HACTPOWKW B HWXXHEM JIEBOM Yr/y 9KpaHa, 4ToObl
BbIMOSIHUTb TOYHYIO HACTPOWKY TONIbKO YTO HACTPOEHHOIO Kypcopa.

2) CoepnvHeHMe ¢ KypcopoM: Korga Kypcop akTUBMpPOBaH, NpoBeanTe OByMS
nanbLamMmmn N BOMAWUTE B COCTOAHNE COeQNHEHUNS C KYPCOPOM.

MpymMmeyaHne: BO BpPeMs NpPOLEcCCa CKOMbXEHWs TeKkyllaa onepauums
N3MEHSIETCSA, ECNN TONIbKO NepBble ABa NabLa He NOKMHYT akpaH. Ecnn oguH
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naneu, NOKWMHET 9KpaH, a APYror naneL, ocTaHeTcs, Tekyllias HacTpolka
coeflHEHNA NPOAOIKNTCA.

BknioueHume/BblK/IlOYEHME N aKTMBaLsA FrOPM30HTaNIbHOro Kypcopa

BkntoyeHne/BbIK/IIOYEHNE TFOPU3OHTANbHOIO Kypcopa, nepek/ioyeHmne,
aKkTMBaUMa W onepaunn MNepeMelleHns, aHanornyHble onepaumsam
BEPTMKaNbHbIX KYpPCOPOB, 3[eCb NOAPOOHO He onucaHbl. Ona nony4yeHus
noapoOHON NHbOPMAaLMK CM. pa3aen No BEPTUKaIbHbIM KYPCOPaM.

Mpumep ncnbiTaHnA Kypcopa

Korpga BepTukanbHble Kypcopbl akTUBMPOBaHbI, Ba Kypcopa rnepemMeLlarTcs
BMecCTe, 4TOObl MPOBEPUTb W3MEHEHUS [OJINTENbHOCTM WMMyAbCca B
nocnegoBaTe/ibHOCTU NMIMYSIbCOB.

PucyHok 6-18. [InntenbHOCTb nMMynbca PucyHok 6-19. VIamepeHmne kypcopom B

npv N3MepeHn Kypcopom pexunme XY

B ropmnaoHTanbHOM pexunme XY Kypcop X otobpaxaeT 3HadeHmne CH1 (V unn
A), a kypcop Y oTtobpaxaeT 3HayeHmne CH2 (V unn A).

MpuHyanTenbHbIA BbIGOP KYpCOPOM TEKYLLEro KaHana:

OTkponTe BepxHee MeHo n Bbibepute «Cursor», 4TOObl NPUHYOUTENBHO
BbIbpaTb Kypcop TeKkyllero kaHana. [1o ymonyaHmio yCcTaHOBIEHO 3HAYEHME
«Auto». B pexmnme «Auto» Kypcop TEKYLLErO KaHasa - 3TO TeKyLnI KaHan. [pn
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Bbibope CH1-4 kypcop Tekyllero kaHana bynet NnpyuHyguTenbHO YCTaHOB/EH
Ha BblOpaHHbIN KaHan 1 6onble He byaeT MEHATbCA Npu U3MEHEHUN
TekyLlero kaHana. Kak nokazaHo Ha pucyHke 6-20, Tekywmim kaHan — CH2, a
Kypcop TekyLiero kaHana — CH4.

PucyHok 6-20. MeHo npunHygmnTenbHOro Beibopa Kypcopa TeKyLLEero kaHana

Fnasa 7. XpaHeumne

B aTon rnaBe copepxutca nogpobHaa mHpopmauma o GyHKUMKM 3axBaTa
n306paxxeHnsa aKpaHa N eMKOCTU NamsaTn ocuunnorpada. PekomeHayeTcs
BHUMATENbHO MNpPoYMTaTbh 3Ty rNaBy, YTOObl N3Yy4YNTb CUCTEMY XPaHEHUS
ocuwmnnorpada cepunm OVS3.

DYHKLMA CHUMKA N300paxxeHns aKpaHa

Bupeosanucob

XpaHeHune dhopMbl curHana

CoxpaHeHune HacTpoek
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7.1 OyHKLUMNA CHUMKA N306paXKeHnA IKpaHa

OyHKUMA CHUMKA WnN3006paxeHnss aKpaHa MOXET JlIOKallbHO COXPaHATb
MHpOopMaUMIO O TekyleMm n3obpaxeHnn Ha akpaHe gucnnesa B dopmarte
n3o06paxeHuns.

CHMMOK 3kpaHa: Haxmunte Ha 3Haq0|<-, 4yTOObI CAENaTb CHMMOK 9KpaHa
B nHTepdence npunoxeHmsa «Oscilloscopey». Vinn gBaxabl HAXMUTE KHOMKY
NMTaHWA, YToObl cOoenaTb CHUMOK 3KpaHa noboro nHtepdgenca. NMNogpobHyto
MHpOpPMaUMIO O NPOCMOTPe nM306paxeHnn cm. B pasgene «[lpocmoTtp
n306paxkKeHnny.

PucyHok 7-1. 3axBaT naobpaxeHus aKkpaHa

BpemeHHaﬂ MeTKa 1 nHBepcunmAa LBeTa

Ocuunnnorpad mmeeT (yHKLMNIO WHBEPTUPOBAHUA LBETOB N OobaBneHus
BPEMEHHbIX METOK K CKpuHLwoTaM. OTKponTe rnaBHOE MEHI0, HaXMUTE
«Save» n Bongmte B MeHio «Picture», No XXenaHwmilo OTKIUYNTE/BKIOYNTE
KHoMnkn « Timestamp» n «InverseColor.
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PucyHok 7-2. BpemeHHasa MmeTka 1 UHBEPCHbIN LBET

7.2 Bngeosanmch

DyHKLUMA 3ancy BUOEO NOX0Xa Ha (pyHKLMIO 3axBaTa N306paxxeHns aKpaHa,
a oTobpaxaemasi WMHGoOpMauMs TeKyLEero 9KpaHa MOXET XpaHUTbCS
NokKanbHO B Bugeodopmare.

MeTop 3anucu BUaeo — NPoBeAVTE NasbLEM CBEPXY BHU3 B NMPUTOXEHNH,
OTINYHOM OT ocumnnorpada, oOTKPONTe BbiNafalroLlee MeHI, HaXXMUTE Ha
9KpaH O/1s Hayana 3anmcu N BbIMOJHUTE 06paTHbIN OTCYET TPWU CeKyHAabl AN
3aBepLUEHNs 3anncu BUOEO, Kak NoKa3aHO Ha pucyHke 7-3. 3anmncb MOXHO
OTMEHWUTb, HaXaB Ha TPEYrosibHy0, KPYrny WNN KBagpaTHYK KHOMKY B
HWXXHE YacTu 9KpaHa 10 OKOHYaHWs 06paTHOro oTcyeTa.

Bo Bpems 3anncm BUOeo MOXXHO 3aBEPLUNTb 3aNMNCb, HaXKaB Ha BPpeMSsI 3anmncu
BUOEO B JIEBOM BEPXHEM Yrny akpaHa. Inn MoXHO BbINTW N3 nHTepdenca
NpunoXeHMa ocunnnorpada, 4yTobbl OTKPLITh BbliNagatoLlee MeHI0, N HaXaTb
«Stop Recording», 4yToObI 3aBEPLLUNTbL 3aNChb BUAEO.
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PucyHok 7-3. MeTon Bngeosanucu PucyHok 7-4. Bugeosanumncb

MoapobHyto nMHdOpPpMaLMIO 0 NMPOCMOTPE BUOEO CM. B pasfgene «lanepesy.

7.3 XpaneHnme popmbl cuUrHana

Ocuwmnnorpad MoxeT coxpaHsTb (hOpMy CUrHana aHasoroBoro KaHana unm
MaTeMaTUYEeCKOro KaHana nokanbHo nnn Ha USB-ycTtpowcTtee. Tun danna
moxeT 6biTb WAV, CSV nnn BIN.

Ocuwmnnorpad npegocTaBnsaeT YeTbipe 9TaNlOHHbIX KaHana, KoTopble MOXHO
Bbl3BaTb ONs 3arpyskn dawmnos dopmata WAV B 9TanoHHbLIA KaHan W
OTKPbITUS 9TaNOHHOIO KaHana Aans oTobpaxeHus 9STanoHHOro opMbl
curHana.

7.4 CoxpaHenme haina atanoHa
[MpoBegnTe nanbuUemM CBEPXY BHWU3, OTKPOWTE rMaBHOE MEHIO U HaXMWUTE

«Savey, 4YTobbl OTKPbITb MeHt0. CoxpaHuTe MHTepdENC aTanoHHON HOpPMbI
CUrHana gns ykasaHHOro kaHana cnegyowmm obpasom:
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PucyHok 7-5. CoxpaHeHune nHtepderica aTanoHHom opmbl curHana kaHana CH1

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

msa damna: HayanbHoe nmsa danna otobpaxkaetTca Kak: rog + Mmecs, + AeHb
+ CEPUMHbIN HOMEpP XpaHunuwa. Haxmute Ha none nmerHn danna, 4TobbI

OTKPbITb BUPTyasibHYO K1aBuaTypy, HaXXMUTE Ha , 4yTOObI YOANnUTb NMSA
danna, n NCNoNb3ynTe BUPTYanbHYIO KaBuaTypy, YTOObl NepemmMmeHoBaTb
dawmn.

CoxpaHutb: HaxmunTe «Saver, 4ToObl COXpaHUTb (hain aTanoHa u OTKPbITb
BCNnbiBawoLWlee coobuleHne 06 ycnewHoM coxpaHeHun. [locnegHuia
COXpaHeHHbIn dann bygeT oTobpaxaTbCA B BEPXHEM 4YacCTW BbI3BAHHOMO
MEHIO.

CoxpanunTb B: Haxxmute kHonky R* (R1, R2, R3, R4), 4Tob6bl COXpaHUTb TEKYLLYIO
dopmMy curHana KaHana HenocpeacTBEHHO B COOTBETCTBYIOLLMIA STAIOHHbIN
KaHan, n noaBmnTcs coobuleHre 06 ycrnewHOM COXpaHEHUN.

Hazapa: HaxxmuTte «Back», 4To6bl BEpHYTbCSA Ha NpenbiayLLnia YpOBEHb.
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Cnoco6 1: HaxxmunTe Ha KHOMKy «Save»

B meHto «Save Reference Waveform» Bbibepute bopmy curHana B kaHane gns
coxpaHeHwus, BbiIbepunTe MecTo coxpaHeHus hamna, Tun danna n nmsa danna,
a 3aTeM HaXXMUNTE KHOMKY «Savey, 4Tobbl COXpaHnTb daiin aTasloHHON OPMbI
curHana.

CoxpaHuTe 3aTanoHHyo opmMy CUrHana, BbinoJIHVB cneaylolme warmu:

1) Tekywwmin KaHan ycTaHaBNMBAETCA KakK KaHan ANnsi COXpaHeHns, KOTOPbIN
MOXET BbITb aHaNI0roBbIM, MaTEMATUYECKNM NN 3TaIOHHbIM KaHanoM.

2) B rnaBHOM MeHIO HaXXmMuTe «Save», YTOObl BOUTUN B MEHIO COXPaHEHUS.

3) B MeHIo coxpaHeHnsa Haxmute «Save», YyTobbl OTKPbITb MeHK «Save
Reference Waveform» 1 BbINONHUTbL cneayoLLme HaCTPOWKMW:

e MecTo XpaHeHust: NoKanbHO.
e Bbibop Trna danna: WAV.
e Bgopg nmeHun dpanna: CH1.

4) Haxmute «Save», 4ToObl coxpaHuUTb damn aTanoHa. MoaBmuTca OKHO C
coobueHmnem 06 ycnewHOM COXpPaHEHUW.

Ecnun dann satanoHHoW opMbl cUrHana Heobxogmmo coxpaHutb Ha USB-
ycTpomncTee, ocuuniorpad AomkeH ObiTb noakntoveH K BHewHemy USB-
ycTpomcTBy. [locne nogkntoyeHss MECTOM COXPaHEHUS 3TaIoOHHON OPMb
curHana npegnoyTmnTenbHo aensetcsa USB-ycTponcTeo.

Ha KonmyecTtBO COXpaHEeHHbIX @annoB 3TanoHHbIX OPM CUrHanoB
OrpaHNYEHNIN HE CYLLIEeCTBYET.
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Cnoco6 2: Haxxmute KHonky R*

B meHto «Save Reference Waveform» HaxmuTte kHonky R* (R1, R2, R3, R4),
4TOObI COXPAHUTb OCUMNNOrpaMmMy TEKYLLEero KaHana HenocpeacTBEHHO B
COOTBETCTBYIOLLMNI STANOHHbIA KaHan, NossBUTCA coobLleHne 06 ycrnewHom
coxpaHeHun. Vima daina otobpaxaetca kak Ref* B aTanoHHom kanane (* -
9TO COOTBETCTBYIOLLEE NMSA 3TaNIOHHOro KaHana). @annbl aTanoHHbIX opm
CUrHanoB, COXPaHEHHble 3TUM MeToaoM, OyayT nepesanncaHbl nocne
3arpysku Apyrumix aTanoHHbIX CUTHANOB N HE CMOTYT ObITb BOCCTAHOB/EHDI.

Cnoco6 3: Haxxmute Ha kKHonKy «Quick Save»

T,
U=l I

Ouick Save

Haxmunte Ha B HWXHEW 4YacTn 3KpaHa, 4YToObl COXpPaHWUTb BCE
ocuMnorpamMmbl KaHana B Ka4eCTBe 9TaJIOHHbIX OCLWNOrpaMm 1 3aXBaTUTb
n3obpaxeHme Tekywero akpaHa. MimeHamun cannoB ABNAKOTCS HayanbHble

MMeHa (parnoB Mo yMOo4aHuIo.

YnpasneHue ainamm 3TasIOHOB

B meHepxepe dannoB oTKponUTe curHanbl B hanne knaccuumkaunm, 4toobl
yrnpaBnaTb 9Ta/IOHHbIMWN (aiamMmmym C MOMOLLbIO TakMxX onepauui, Kak
KOMMpoBaHWe, Bbipe3aHune, yaaneHue, nepemMmeHoBaHue, cxxatme u T. 4., Kak
NokKasaHO Ha pucyHke 7-6. Boibepute daiinbl 3TaNOHOB N HAXMUTE KHOMKY
KOP3WHbI, YTOObI yoannTtb nx. HaxmmnTte «More» B HMXHEW 4YacTn aKpaHa,
HaxXxmute «Renamex, 4YToObl OTKPLITb BUPTYaNbHYIO KNnaBmaTypy N MUSMEHUTb
nmsa danna atanoHa. Haxmumnte «Compressy», 4Tobbl OTKPbITb 3KPAHHYO
KnasmaTypy, U Beegute nmsa damna gna cxatus. MNpn nogknoyeHnn USB-
ycTponcTtea dannbl ¢ ocuwnnorpaga MOXHO nepemecTtutb Ha USB-
YCTPOWCTBO.
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PucyHok 7-6. YaaneHune aTanoHHbIX pannos
damnbl CSV
CrtpykTypa cpamna CSV

PopmaTt CSV coaepXnT OCHOBHYIO MHOPMaLMIO O COXPAHEHHbIX AaHHbIX:
BpeMs coxpaHeHus, nmMms daina, oJinHa gaHHbIX, NHTepBas BbIOOPKIN, BpEMS
TpUrrepa, UCTOYHWK, BEPTUKANbHbIM MacLwiTab, BEPTMKANbHOE CMELLEHNE,
TOYHOCTb MO BEPTMKANW, CTPOYHasA pa3BepTka, TOYHOCTb MO rOPMU3OHTaNN,
KpaTHOCTb NPOOHMKa.

[aHHble n gnnHa danna CSV moryT 6biTb coxpaHeHbl B 06beme ao 360 K.
Ecnn pnnHa 3anucm ocumnnorpada nnm otobpaxaemblX OaHHbIX MeEHbLUe
360 K, mnuHa paHHbix B danne CSV mM3meHseTca COOTBETCTBYIOLLM
obpasom.

MakcumanbHOe n MMHMUMAanbHoe 3Ha4YeHusa B pamnax CSV

[Mpwn BbINONHEHNN N3MEPEHNIA MUHUMANIbHOIMO M MaKCUMalibHOro 3Ha4YeHUN
3HayeHma «Min» n «Max» oTObpaxaemble Ha 9KpaHe pe3ynbTaToB
N3MepPeEHU, MOryT He oTobpaxaTtbcesa B pamnax CSV.
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[MosscHeHMe: ecnn 4acToTa AncKpeTusaunn ocuwunnorpada cocrtasnset 1
[BbI6/C, BbIOOpPKaA BbINONHAETCA Kaxpable 1 Hc. Ecnn ropmsoHTanbHoe
MacLiTabnpoBaHume yctaHoBneHo Ha 10 Mkc/aen, Ha akpaH byaeT BbiBeAeHO
110 MKC gaHHbIX (Mpwy ycnoBun, 4To Ha akpaHe 11 geneHwuin). YTobbl HaNTK
obulee konmyecTtBO BbIGOPOK, ocuwnnorpady notpebyetca: 110 MKC X
1BbI6/Cc = 110K BbIGOpOK. [Ana otobpaxeHumsa 110K Bbibopok ocuunnorpady
notpebyerca crtonbey pasmepom 1280 nwukcenen. Ocuunnorpad
neunmmpyet 110K Bbibopok B 1280 nukcenbHbIX CTONOLOB, 1 9Ta geummaymns
OyneT oTCneXxmBaTb MUHVMAIbHbIE N MaKCUMasibHbIE 3HAYEHUS BCEX TOYEK,
NpeacTaBNeHHbIX B NOOOM 3agaHHOM cTonbue. BTV MUHMMANbHbIE 1
MaKCuManbHble 3Ha4YeHUs ByayT oTobpaxaTbCcs B A4aHHOM cTonbue aKpaHa.

icnonb3ymTe aHanornyHbIA NPoLUecc ansa CokpalleHms cobpaHHbIX OAaHHbIX,
4yTOObI NONYYUTb 3anMCU, KOTOPble MOXHO WCMONb30BaTb AN Pa3/INYHbIX
aHanM30B, HanpumMmep namMepeHuns n gaHHble B dopmate CSV. 3ta 3anuchb
aHanmsa (Unu 3anmcb W3MepeHuss) HamHoro 6onbwe 1280 M MOXeT
daxkTndeckn cogepxatb Ao 60 000 Toyek. OgHaKo, Kak TObKO KONMNYECTBO
cobpaHHbIX To4ek npeBbicuT 60 000, HEOOXOAMMO NCMNOMb30BaTb KAKOM-NNOO
MeTon u3BnedyeHna. Koadp@uumeHTbl MOHMXEHWS, WCMOoNb3yemMble Os
co3paHua CSV-3anucen, HacTpoeHbl Takmm obpa3om, 4Tobbl obecnevynTb
HaUNy4LlYyO OLEHKY Bcex 06pasuoB, NpPeacTaBfEHHbIX KaXOowW TOYKOW B
3anucun. NosaToMy MUHMMaANbHbIE U MakKCUManbHblE 3Ha4YeHUa He byayT
oTobpaxaTbcs B CSV-anne.

7.5 CoxpaHeHme HacTpoek ocuyunnorpacga

Ocumnnorpad nognoepXmBaeT coxpaHeHme Ao 10 Tekywmx HacTpOek W
BOCCTaAHOBNEHME NX OOHOW KNaBULLEN.

OTKpowTe rnaBHOE MEHI0, HAXXMUTE Ha «Save» 1 BOMOUTE B MEHIO HAaCTPOEK,
KaK nokasaHo Ha puyCyHke 7-7.
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Measure Save Cursor Sample Display Trigger

Wave Picture

Recovery JSERSET_1 Recovery

Recovery US| 3 Recovery

USERSET_4 Recovery USERSET_5 av Recovery

USERSET_6 Recovery S| ] Recovery

USERSET_8 Recovery Us 9 Recovery

PucyHok 7-7. CoxpaHeHune HacTpoek ocuumnnorpada

KocHuTtecb obnacTtu 4yepHoro nons, 4tobbl NepenMmeHoBaTb COXPaHEHHbIE
HaCTPOWMKW, HAXXMUTE KHOMKY «Saver, YTobbl COXPaHWTb, KHOMKY «Recovery»,
4YTOObl BOCCTAHOBUTb HACTPOWKMW.

Fnasa 8 NaremaTmueckme onepauviv M 3TaJIOHHbINA
KaHan

B aTon rnaBe copepXuTtcs nogpobHas mHdopmaums o MaTtemMaTMYecKmx
onepaumsax n 9TaNnoOHHOM KaHane ocuuniorpada.

PekomeHayeTcss BHMMATENbHO MpoyuTaTbh STy rNaBy, 4YTOObl N3Yy4UnTb
dYHKUMM HACTPOMKMN N MaTeMaTUveckme onepaumnmn STaNOHHbIX KaHanoB
ocuwmnnorpada cepum OVS3.

PacueTt aBonHOM hopMbl cUrHana

NamepeHne BINO

Bbicuasa maTemaTmka
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e BbI30B 3TanoHHOM (hOpMbl CUrHanNa

8.1 PacueTr asonHomn hbopmbl cMrHana

PVIC)/HOK 8-1. (DOpMa CUrHana matemMatTmn4ecKkoro KaHaJsa

OT1ob6pakeHne pacyeTHOM OCLMNIOrPaMMbl

[MpoBeanTe nanbLUemM BBEPX WX BHU3 NO obnacTtu Bbibopa KaHana, 4tobbl
BOMTM B obnactb BblObOpa BTOpPOro kaHana. Haxmwmte Ha nporpamMmmHyto

KnaBuLLy . 4yTOObl OTKPbLITb MaTeMaTun4Yeckunin kaHan. lNocne oTKpbITUA
pPacyeTHOM OCUMNIOrPaMMbl  aBTOMAaTUYECKN OTKPbIBAETCA CENeKTop
TeKyLLIero kaHana.

npOBe[J,VITe nanbuem BJ1€EBO MO 3Haq|<y. MaTeMaTM4YeCcKoro KkaHana, 4tobbl
OTKPbITb MEHIK MaTtemMaTn4eckmx KaHanloB. I'Ip|/| nepBomMm OTKPbITUN
mMatTemMmatTmndeckaa onepauma no ymosHaHNKO YCTaHaBJ/IMBAE€TCA  Kak
OBYXKaHa/lbHO€ BblHMCNEHWNE.

Nopackaska MaTemMaT4ecKoin onepaumm

Ecnn ananoroBbin KaHan wnu matemaTtmdeckasa yHKuma obpesaHbl (He
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NONMHOCTbIO OTOOpaXkalTCsA Ha 9JKpaHe), pe3ynbTtaT MaTemMaTUn4eckomn
dYHKLUMIM Takxke byaeT obpesaH.

[Mocne oTob6paxeHna pacyeTHOM OCUMNIOrPaMMbl KOCHUTECb 3Hauvka
KaHana, 4toObl 3aKkpbiTb WCXOOHbIM KaHan pAana nyywero npocmoTpa
pacyeTHON ocUMNIorpaMmbl.

BepTukanbHylo 4YyBCTBUTENbHOCTb W CMeELleHWe Kaxaoro KaHana,
y4acTBYIOLLEro B MaTemMaTu4eckol OyHKLUMKW, MOXHO HacTpouTb O
yao6cTBa NpoCcMoTpa U USMEPEHNA PacCYEeTHOM OCLMIIOrPaMMbl.

Ocumnnorpammy MmateMaTnNYeCKOnN PYHKLNY MOXHO N3MEPUTb C MOMOLLbIO
dyHkunn «Cursor» n «Measure».

HacTpouka pacueTHom ocuniorpaMmmbl

1) HaxmwuTte 3HA4yoK BepTMKalbHOW YyBCTBUTENIbHOCTU MaTeMaTM4eckoro
KaHana, HenocpeacTBEHHO KOCHUTECh PaCYETHOWM OCcUWNIorpaMmmbl UAn
3Ha4yka uHOMKaunM MaTemMaTUYeckoro KaHana M> yCTaHOBUTE
MaTeMaTUYEeCKNI KaHan B Ka4eCTBe TeKyLLEero KkaHana.

2) lNopapobHyto nHdopMaLMIo 0 MepPEMELLLEHNN, PETYNNPOBKE BEPTUKAIbHOM
YyBCTBUTENbHOCTW, PETYNMPOBKE CTPOYHOW Pa3BEPTKU 1 BEPTUKANTbHOM
PaCLUNPEHNN 3TaNIOHHOINO 3HAYEHUs MaTEeMaTU4YecKoro KaHasa CM. B
«rnase 'opm3oHTanbHasa cucrtemar n rnaee «BepTtukanbHasa cucteman.

3) BepTukanbHaa 4yBCTBUTENbHOCTb, €ANHMLA N3MEPEHUS N CTPOYHas
pa3BepTKa, COOTBETCTBYIOLLME pacyeTHON ocumnnorpamMmme,
oTobpaxatTca B obnactm maTtemaTtmndeckoro kaHana. [logpobHyto
nHbopmauymo cm. B pasgene «OnucaHue uHTepdenca pucnnes

ocuwnnnorpadan.

EpnHnybi n3mepeHma pacyeTHbIX ocumnaiorpamMmm

Vicnonb3ynTte none «Probe Type» B MeHI0 KaHana, 4Tobbl HACTPOUTb EANHNLLY
n3mepeHus KaHana (cm. rnaBy «HacTtpomka Tmna npobHuka») n Bbibepute
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BonbTbl nnn AMI'Iepr B Ka4eCcTBe egHWNLbl N3MepEeEHWNA KaXXaoro BXxogaHoro
KaHana. E,D,VIHVILI,bI n3MepeHnda mMatTemMaTn4eCkKmx beHKLl,VIVI CurHana

BKJTHOYalOT.
MaTtemaTunueckasn EanHnuya
hyHKUMA n3mepeHms
+/- Vl Al
X VV, AA, W

+ V/V,V/A, A/A AN

Tabnunua 8-1. Cnncok eguHnL, N3MepPEeHNa MaTeMaTUYeCKNX DYHKLMNIA

MpumeyaHmne: ecnn eguHUUBI U3MEPEHUS AOBYX oOnepaunin MUCXOOHbIX
KaHanoB pasnnyHbl, 1 KOMOMHaAUNSA €OVNHNL N3MEPEHNSA HE MOXET ObiTb
NOeHTNONUMPOBaAHa, eauHMLa WU3MEPEHUS MaTeMaTUYeCKOW (QyHKLUMN
O6yneT oTobpaxaTtbecs Kak? (He onpeaeneHo).

MaTtemaTunueckmne oneparopbl

MaTtemaTndeckme onepaTopbl BbINMOMHAT apudMeTnyeckme onepaunn Ha
aHasNoroBbIX BXOAHbIX KaHanax.

Cno)xeHue nnun BblunTaHne
B ciy4yae Bb|60pa CNnoXXeHuna nnm BblinTaHNA 3Ha4eHNA NCTOYHNKOB beHKLI,VIVI

1 12 6yayT cknagbiBaTbCA UKW BblYUTATbLCA TOYKA 3a TOYKOW C OTOOpaxeHnem
pe3ynbTaToB.
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PucyHok 8-2. MatemaTtunyeckas onepauus cnoxeHuns CH1 n CH2

YMHOXeHune nnn geneHne

[Mpwn BbIGOPE YMHOXEHUNA NN AENEHNSA 3HAYEHUS UCTOYHUKOB (PyHKLMIA 1 1
2 6ynoyT yMHOXaTbCs UMM OENNTbCA TOYKa 3a TOYKOM C OTOOpaxeHuem
pes3ynbTaToB.

YMHOXEHWEe Ncnonb3yeTcs Npy NPOCMOTPE COOTHOLLEHUS MOLLIHOCTW, €CNK
OOVH W3 KaHaNI0B NPONOPLMOHAaNeH TOKY.

8.2 Namepenme BINO

PyHkuma BIND ncnonb3yeTca ons BblMUCIEHMNA GbICTPOro npeobpasoBaHUs
Pypbe C MCNONbL30BAHMEM aHaNOroBoro BXOOHOro kaHana. 3anucb BM®
onpepnenseT BpemMs ounmdpoBKN NCTOYHMKA N NpeobpasdyeT ero B YaCTOTHYIO
obnactb. NMNocne Bbibopa dyHkumm BINd cnektp BIN® otobpaxaeTtcsa B Buae
amnnntygbl B B-Ty wmnn pb-Ty Ha akpaHe ocuunnorpadga. [lNokazaHus
FOPU3OHTaNbHOWM OCWN MEHSITCA OT BpeMeHu K 4yactoTte ([u), a eguHMLbl
BEPTUKANbHOWM OCU MEHSAIOTCA OT BONbT K B nnu gb.
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101kHz 121kHz 181kHz

PucyHok 8-3. OkHo BIN®

AkTnBauma pyHkummn 6No

1)  [lNpoBegute nanbLUemM BBEPX WX BHW3 Mo obnactn Bbibopa kKaHana,
4TOb6bI BONTK B 06/1aCTb BbIOOPA BTOPOro KaHana. Haxmmrte Ha nporpaMmmMHyo

KnaBuLly ., 4YTOObI OTKPbITb MaTeMaTUYeCKn KaHan, npoBeaonTe NnajabLem

B/1€EBO, yTOObI OTKPbITb MEHIO MaTeMaTN4E€CKOro KaHarsna.
FFT

2)  Haxmute Ha Tun cnekTpa «Line/Decibel»
dyHKumm BN (cm. prcyHok 9-3. OkHo dyHKkUuK BID).

, YUTOObI OTKPbITb OKHO
3) Haxmunte Ha none «Operation Source», 4TObObI BbIOpPaTb KaHan, oS
koToporo Tpebyetcsa bBI1d.

4)  HaxmwuTe Ha nose okHa, YTobbl BbiIbpaTb (PYHKLMIO OKHA, MPUMEHSAEMYHO
K BXOgHOMY curHany brao.

Bbi60p pyHKUMM OKHA

B dbyHkuunm BINO mMoxxHO BbIbpaTb YeTbIpe pa3nnyHbiXx okHa BId.

Kaxxgoe okHO noo4yepenHo NCNoJib3yeTcAa Mmexay pa3peeHmem no 4yactore
N TOYHOCTbLIO aMIJTNTyObl, N COOTBETCTBYIOLLIEE OKHO MOXET ObITb Bbl6paHO B
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COOTBETCTBUN C XapaKTepmnctnkamm cnenyroLmnx oKoH.

e [pamoyronbHoe OKHO

OTO NyYLWNIA TN OKHAa A1 YaCTOTHbIX pa3peLleHn, KOTOPbIE OYEHb BIN3KN
K OQHOMY N TOMY X€ 3HA4Y€HWMIO, HO 3TOT TUN HanmeHee adekTUBEH O
TOYHOr0 U3MEPEHUS aMMIUTYObl 9TUX YAaCcTOT. DTO AyYLLIUA TUN U3MEPEHNS
cnekTpa HEMOBTOPSIOWMNXCS CUMHaNOB WU N3MEPEHUA  YaCTOTHOWM
cocTaBnawowen, 6nmM3Komn K NOCTOSHHOMY TOKY.

Ncnonbayinte «lpsmMoyronbHoe» OKHO O WU3MEpeHuns nepexofHblX
MNPOLIECCOB NN BCMIECKOB YPOBHEW CUrHana Ao Win nocne noytu OgHoro n
TOro Xe cobbiTna. bonee TOro, 810 OKHO MOXHO WCMONbL30BaTb AN
N3MEPEHNA CUHycOoWAanbHbIX BONIH OAWMHAKOBOW aMnanTyabl C OY€Hb
ONN3KUMW  YacToTaMu W LUUNPOKOMOJIOCHbIX  Cy4alHbIX LIYMOB C
OTHOCUTENbHO MEJIEHHbIMU CMEKTPaNbHbIMU N3MEHEHUAMMN.

e OkHO XamMmMMHra

OTO NyyLINIA TUM OKHA A8 YaCTOTHbIX pa3peLleHnin, KOTopble 04eHb B1N3Kn
K OQHOMY 1 TOMY X€ 3HA4YEHUIO, a TOYHOCTb aMMANTYAbl HEMHOIO NyyLUe, YEM
y «[MpamoyronbHoro» okHa. Tun XaMMMHra nmeeTt HeMHoOro 6onee BbICOKOE
paspeLlueHme no 4acTtoTe, Hem TUM XaHHUHra.

OKkHO XaMMMHra wucnonb3yeTca Ana WU3SMEPEHUs CUHYCOMOANbHbIX,
nepruognyeckmnx U  Yy3KOMONOCHbIX CNy4YamMHbIX WYyMOB. OTO OKHO
NCNONb3yeTcA O U3MEPEHUS MNepexodHblX MPOLECCOB WM BCMIECKOB
YPOBHEW CMrHana go nnm nocne cobbiTnin Co 3HA4YUTENbHbIMU Pa3TNYUSIMMN.

e OKHO X3HHMHra

OTO NyYLINIA TN OKHAa AN N3MEPEHNA TOYHOCTM aMMIUTYabl, HO OHO MeHee
9 eKTNBHO ANA paspeLleHns 4acToT.
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OKHO X3HHWMHra ncnonb3yetca nojaa unsMepeHuna CuHycompalibHblIX,
nepunognyeckmx wm  y3KOMNOJIOCHbIX Cﬂy‘-lalebIX LLUYMOB. OTO0 OKHO
ncnonb3yetTca Aand n3amMepeHumda nepexogHbiX npoueccoB WM BCIJ1ECKOB
ypOBHeVI CurHana go wim nocne COObITNIN CO 3HAYNTENTbHLIMM pas3nndnamm.

e OkHo BbnakmaHa-Xappwuca

910 J'Iy'-ILLII/II7| TN OKHa AnAa n3amMmepeHmnda amnnmtygbl 4aCcTtoTbl, HO XMEI,LIJVII?I aonda
n3mMmepeHna pa3peLtueHmd rno 4acTtoTe.

N3mepeHne BbnakmaHa-Xappuca MCMonb3yetcs, 4YTOoObl HAWTW OCHOBHYHO
opmMy BOJSTHbI YHAaCTOTbl OAMHOYHOIO CUrHana s BbICLUMX rapMOHUK.

Mockonbky ocuunnorpad BbinonHAeT bI1® Ha 3anncn KOHEYHOW [OJINHBbI,
anroputm bBIN® npepgnonaraet, 4yto ¢dopma curHana YT HenpepbiBHO
noBTopsieTca. Takmm obpasom, Korga nepuog aBnseTcs LenbiM, amnanTygpl
dopmbl curHana YT B Hadane v B KOHLE OoAMHakoBbl, 1 dopma curHana
npepbiBatbcs He Oypet. OgHako, ecnu nepuod ¢dopmbl curHana YT He
ABNSAETCA LeNbliM, aMNanTyabl GopMbl CUrHana B Havyasne v B KOHLE pas/inyHbl,
YTO NPUBOAUNT K BbICOKOYACTOTHOMY MpPEpPbIBaHMIO Nepexofa Ha cTbike. B
yacToTHOW obnacTtu 3aToT addekT HasbiBaeTca yTeykow. [1oaTomy, 4TOOBbI
n3bexatb yTeukun, mcxogHas opma CurHana yMHOXAETCs Ha OKOHHYHO
dYyHKUMIO, YTO OenaeT 3Ha4YEHMS B Ha4ane N B KOHLE paBHbIMW HyJIO.

NMpumeuyaHmne: CurHanbl C  MNOCTOAHHLIMW  COCTaBAAKWMMU U
OTK/TOHEHUSIMN MOTYT Bbl3blBaTb OLUMOKW WAW OTKIOHEHNSA B KOMMOHEHTaX
dopmbl curHana BINd. [Ing ymeHbLIeHNA COCTaBNAKOLMX NOCTOAHHOIO TOKa
MOXXHO BblibpaTb My Ty NepeMeHHOro Toka.

MocnecBeyeHme

Ocuwmnnorpad nogaoep>XmBaeT HaAcTpokn ctomnkocTn bBId. Mo ymonyaHuio
BblopaHO «None», MOXHO BblIbpaTb «%», YTOOblI HAKOrAa He CTUpaTb paHee
cobpaHHble pesynbTaTbl; Bblbepute «Normal», 4YTOObl 3apgaTb BpeMs

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



134

nocnecBevYeHuns, onumoHanbHO MOXHO BblopaTb 200 mc, 500 mc, 1 ¢, 2 ¢, b ¢,
10 c.

Twun cnekTpa
BbibepuTte «Line», BepTukanbHasa ocb mnokaxeT V wnm A; BbibepuTte dB,

BepTMKanbHasa ocb nokaxet dB. dopma curHana B cnyyae JUHEWHOIO
crnekTpa nokasaHa Ha pucyHKe 8-4.

PucyHok 8-4. AmMnnntyga cnekTtpa kak B-I'y

HacTtpowka ¢popm curHana 6o

MonoxxeHme cpopmbl curHana

e Bblbepnte maTemaTuUyeckun KaHan B KadyecTBe TeKyLllero KaHana.
KocHuTecb pacyeTHOW ocumiaorpaMmmMbl Ha 3KpaHe OgHMM ManbLeM 1
OTPErynMpynTe  MNOMOXEHMEe  oTobpaxeHna  dopmMbl  CUrHana,
nepeTackmnBas ero BBEpX 1 BH3, BNEBO 1 BNPaBO, UM HAXMUTE KHOMKY
TOYHOWM HACTPOMKM B HUMXHEM JNE€BOM YI/ly 9KpaHa pnfs TO4YHOMN
HaCTPONKMW.
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e Bblbepnte maTtemaTunyeckunm KaHan B KayecTBe TeKyLlero, HaXxXmmTe
KHOMNKY 50% B HMXHEW 4acTu 9KpaHa M CHOBa HaXMWUTE KHOMKY «Time
Base», 4TOoObl nepemecTUTb KpawmHow neByto 4Yactb (0 Iu)
oCUMNNOrpaMmMbl B FOPU30OHTANbHbIN LEHTP 9KpaHa.

Likana cTpo4yHO pa3BepTKM

Bbibepnte MaTeMaTUYECKNIA KaHan B Ka4ecTBe TEKYLLEro KaHana, HaXXMuTe
Ha KHOMKY PerynvmpoBKW CTPOYHON pPasBEPTKM W OTPErynupynTe LiKany
CTpo4YHON pa3BepTkn. CTpoyHasa pa3BepTka BbiNosHAETCHA Ha 1-2-5 aTanos, n
dopma curHana Takxe N3MeHsIeTCS.

Ona n3amepeHus BN nokazaHus rOPU3OHTaANbHOWM OCKM N3MEHSIOTCA OT
BpemeHun K 4vactote ([u), 1 oHn 6onblie He MNCMONb3YT OOHY U Ty Xe
CTPOYHYIO pa3BepTKy C APYrMMuy aHanoroBbiMu KaHanamu. [ostomy nepeg
HaAaCTPOMKOW YacTOTbl CTPOYHOM pPasBepPTKM Heobxogmmo YCTaHOBUTb
MaTeMaTUYEeCKNIA KaHas B Ka4YeCcTBe TeKyLLEro kaHana.

Be PTMKanbHaA 4yBCTBUTEJIbHOCTb

Haxmunte Ha nnn - Ha NpaBOW CTOPOHE 9KpaHa, YTOoObl YCTAaHOBUTb
BepPTUKanbHyO 4YyBCcTBUTENLHOCTL (B/Oen wvinn nb/pen) ona kaHana, 4Tobbl
dopma curHana otobpaxkanacb Ha 9KpaHe B COOTBETCTBYIOLLEM pasmepe.
KoadhdunuymeHt BepTUKanbHOWM YyBCTBUTENBbHOCTW BbINOAHAETCA Ha 1-2-5
aTanos (c ncnonb3oBaHMem NpobHuka 1:1).

Mpumeyvanmne: Ocumnnorpamma BIN® He nogpoepxmnBaeT aBTOMaTU4YeECKOE
N3MepeHe NnapamMmeTpoB.

8.3 PacuumpeHHblie maTemaTnyeckme pyHkymm

Ocuwunnorpadsbl cepun OVS nogaepxmuBatoT rnonb3oBaTesibckme hopmyrbl
penakTUpoBaHUA s pacyeTa opMbl curHana. Takxe nogaepXxnsatoT BBOS,
dYHKLMIA, onepaTopoB, KaHaNoB, KOHCTAHT, MEPEMEHHbIX U T. O. BoipaxeHue
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nogaepxueaet 4o 36 CUMBOJIOB.

HaxmuTe cooTBETCTBYIOLLYIO KHOMKY A1 BBOAA W peaakTupoBaHus popmbl
curHana (HaXxmmanTe rno Nopsaaky; Te, KOTopble BblAeNeHbl CEPbIM LIBETOM,
HeaKTUBHbI).

abs( deg( rad(

sin( cos(

asin( acos(

PuncyHok 8-5. PaclumpeHHble MmaTemaTuyeckme pyHKUMN

OueHmnBaembIn

Tun OnucaHmne MpunmeyaHme
napameTp
OyHKUMA Sqart (), Abs (), Deg (), DYHKLUMM MOTYT ObITb
Rad(), Exp(), Diff() , In(), BNIOXXEHHbIMMW.

Sine(), Cos(), Tan(),
Intg(), Log(), arcsin(),
arccos(), arctan()

Kanan NcTouHmk Ch1, Ch2,Ch3, Ch4
MepemeHHasa | VCTOYHMK MepemeHHasn 1, Korpga nepemeHHas 3anucaHa B
nepemMeHHas 2 BblpaXkeHuu, none BBoAa

nepemMeHHON NosiBNAeTCs B

MaTeMaTn4eCKOM MEHIO,

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



137

yKasbiBasi, YTO €e MOXHO BBECTW.
Hanpumep, BBegute 4.1235 -3
0N nepemMeHHom 1, 4To o3Ha4aeT
4.1235%10-3

[wnana3oH 3Ha4yeHun
nepemeHHom -9,9999~9,9999,
AnanasoH MOLLHOCTN
nepemMmeHHom -9~9

Onepatop +5 % ), =515, 5,2, <
&&, ||, Y
Cumson Ckobkn (,)
3HayeHue MctouHmnk |0,1,2,3,4,5,6,7,8,9,
., T, E
NcTouHnk 10x
Ymcnosasa | f,p,n,u,mK M,G,T
eanHunLa

Tabnuua 8-2. CNnCOoK pacLUMpeHHbIX MaTEMATUYECKNX (PYHKL NI

8.4 Bbi3oB aTafioHHOM (hOpMbI CMrHana

Bbi30B 1 3aKpbiTE 3TaNIOHHO POPMbI CUTrHaNa

[MpoBeanTe nanbLUeM BBEPX WIW BHU3 NO obnacTtu Bbibopa KaHana, 4tobbl

BOMUTM B 06nacTb BbibOpa BTOPOro kaHana. [posegmte KHOMKOMN

Ref

B/1€BO,

YTOObI OTKPbITb CPaBO4YHOE MEHIO, CM. PUCYHOK 8-6.
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PucyHok 8-6. MeHto aTanoHHOro KaHana

Ecnn B 9TanoHHLIN KaHan yxXe 3arpyXeHbl (OpMbl CUrHaNOB, HaXMuUTe
kKHonky «Open/Close», 4TOObl OTKPbITb WM 3aKpbiTb STaNOHHbIA KaHarsl.
OTanoHHasa dopma curHana otobpaxaerca cuHe-hbroNeToBbIM LIBETOM, a
YeTblpe  COXpaHeHHble  (OpPMbl  CUrHaNOB  MOryT  OTOOpaxaTbcs
OAHOBPEMEHHO, NpY 9TOM TekyLlas aTafloHHaa (opmMa CUrHaNoB sipye, Yem
9TaNnoHHble HPOPMbI CUFHANOB, HE ABNAIOLMECH TEKYLLMMN.

Ecnn B aTanoHHbIA KaHan OpPMbl CUTHANOB HE 3arpyXeHbl, BKAKOYUTE
nepekntodatenb «Call», 4Tobbl BbI3BaTb (POPMbI CUTHAMOB.

Bosbmem B KadecTBe npumepa R1, BbinonHmm cnepgyouwme 3Ttanbl
paboTbli:

1) OTtkpowTe aTanoHHoe meHto REF.

2) Haxxmwute Ha none danna «Call» nog R1, 4Tobbl OTKpbITb CTONOEL, hana
aTanoHa.

3) Haxmunte nma danmna aTtanoHHOM ¢OpMbl CUrHana, KOTOpbIA HYXHO
BbI3BaTb. Pain 3arpyxaetca B kKaHan R1. 3atem kaHan R1 BkntovaeTcs kak
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TEKyLWMIA KaHan aTafNoHHON (OpMbl CUrHana,  3Ha4oK KaHana aTasloHHOW

o
dopmMbl curHana Bblgensetcsa. OTobpaxaemoe COCTOSAHNE MEHSETCS
c «Close» Ha «Open». Kak nokaszaHO Ha pucyHke 8-7, bonee spkas
STanoHHaa ocuwmnnorpamMmma oTobpa)kaeTcsi KakK TeKyLUNN 3TaNOHHbIN
KaHan.

Ecnun B 9TanoHHbLIN KaHan yXe 3arpyXeHbl danbl, HAXXMUTE Ha , 4YTOObI
OTKPbITb 9TaNlOHHbIE KaHanbl BCEX 3arpyXeHHbIX 9TanoOHHbIX ¢annos;
HaxXmMumTe Ha «Ref», 4YTOObI OTKIOUYNTL BCE OTKPbITblE B OAaHHbIAA MOMEHT
9TaNloOHHble ocumnnorpamMmmsl. Kpome Toro, MOXHO OTKPbITb OAWMH OMOPHbLIN
KaHan ¢ nomoLbio KHonok «Open» n «Closen.

PucyHok 8-7. TekyLmin 9TaNoHHbIA KaHan

3akpbiTe 3aTaNioHHOW (pOopMbl CUrHana:

1) B meHto aTanoHHom hopmbl curHana HaxmumTe kHorky «Open/Close» B R1,
4YTOObI 3aKPbITb 3TAIOHHYIO (DOPMY CUTHana.
2) lMosTopwuTe wWar 1, 4T0bbl 3aKPbITb APYrne aTaslOHHbIE KaHasbl.

3) lpoBeonTe nNanbuem BMpaBso, L4To6b| OTK/IIO4YUTb BCE 9TaNOHHbIE
dopmbl cnurHanos.
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MepemeweHme 3TanoHHoOM oOpmMbl CUrHasa M HaCTPOMKa CTPOYHOM
pa3BepTKM

[Opn30OHTaNbHOE UK BEPTUKANbHOE MepemMelleHne U MacluTabupoBaHme
9TaNlOHHbIX (OpM CUrHaNoOB He 3aBUCAT OT aHanoroBblX KaHanoB, a
HACTPOMKWN MeXAy PasfnYHbIMN KaHanamMu 9TaNoHHbIX (GOPM CUrHanoB
TakXXe He3aBMCKUMbI Apyr OT apyra.

[Ona Toro 4tobbl HACTPOWUTL BTaNoOHHYIO OpPMYy CUrHana KaHana, cHadana
YCTaHOBUTE KaHal B KayecTBe TeKylLlero KaHana, a 3aTeM HacTpouTte
9TaNloHHY0 (hopMy curHana nyTem nepemMeLleHns nnm maclutabrposaHus (B
COOTBETCTBUM C METOAOM aHaNoroBoro kaHana).

MacwTtab 1 cTpoyHaa pasBepTKa STa/lloHHOW (OopMbl CUrHana TeKyLero
KaHana oTobpa)alTca Ha KHOMKe aTanoHa. [locne nepekntoveHns TeKyLero
9TaNIOHHOro KaHana maclutab n cTpoyHasa pasBepTKa Ha KHOMKe aTanoHa
N3MEHSAITCA C UBMEHEHMEM TEKYLLIEr0 9Ta/IOHHOrO KaHana.

FnaBa 9. HacTpoikun aucnnesn

B aTom rnaBe cogepxuntca nogpobHasa nHpopmauna o HacTponkax gucnnes
1N PyHKUMOHaNbHbIX KHOMKax ocuwnnnorpada. PekomeHayeTcsi BHUMATENbHO
NpoYnTaTb 3Ty rNaBy, YTOObI N3Y4YNTb PYHKLUM HACTPOWKK 1 paboTy gucnnes
ocumnnorpada cepumn OVS3.

e HacTtpownku ocumnnorpamMmmbl e HacTpounkun xpaHeHus gaHHbIX
. o LleHTp rOPY30HTaNIbHOIro
e HacTpownka ceTkmn
pacLmpeHns
e HacTpowka LLBETOBOW
TemMmnepaTypbl o Pexunm cTpodHoI pa3BepTKr

e HacTponka npo3pavyHOCTN MEHIO

B rnaBHOM MeHIO HaxmumTe Ha KHonky «Display», 4Tobbl BONTU B MEHIO
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HaCTPOEK Aucnnes, kak NokasaHo Ha pucyHke 9-1.

Graticule

PucyHok 9-1. HacTtpoukun gucnnes n GyHKLUMOHaNbHbIE KHOMKW

9.1 HacTpomkm ocumnnorpaMmmbi

OTkponTe MeHK oTObpaxeHus, HaxmMmTe Ha KHorky «\Waveform», 4yTobbl
OTKPbITb MEHIO OTOBPaXeHMsa ocunNorpaMmbl. 9TO MEHIO UCMOb3YeTCA ANns
HaAaCTPOMKN pexnma oTobpaxeHms N SAPKOCTM ocumnnorpamMmmbl. Pexunm
oToOpaxeHuss ocumnnorpamMmmMbl OENTCSA Ha OBa TUMa: TOYKW U BEKTOPLI.
[MpoueHT ApKOCTM  ocuunorpamMmbl  perynnpyeTcs,, a HacTpomnka
OoTOOpaxeHWst ocuMIIorpaMmbl NOKas3aHa Ha puUcyHke 9-2.

Measure Save Cursor Sample Display Trigger / Userset

Common Graticule Persist

PucyHok 9-2. MeHto oTobpaxeHus ocumnnorpaMmmel

9.2 HacTponka ceTkm

OTkponTe MeHK OoTobpaxeHUss N HaxmmTe KHonky «Graticule», 4TObGbI
OTKPbITb MEHI0 HacTpoek ceTku (pncyHok 10-3). Pexxum oTobpaxeHus cetkun
BktovaeT B cebs: «Fully, «Grid», «Crosshair» n «Frame», a NnpoyeHT ApKOCTH
MOXXHO perynmpoBaTb.
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Measure Save Cursor Sample Display Trigger Auto Userset

Common  Waveform Persist

PucyHok 9-3. MeHto oTobpaxeHuns ceTku

9.3 HacTpoMmKkm XpaHeHMA faHHbIX

OTKpOMTE MEHIO OTOOpaXeHns n HaxmuTe knaBuwy «Persisty, 4TOObI
OTKPbITb MEHIO HAaCTPOEK XPaHEHWS.

1) HacTpomkun xpaHeHuns AaHHbIX

B MeH10 HacTpOek coxpaHeHWs BbibepuTe:

e None: HeT - 6e3 coxpaHeHus.

e Auto: ABTOMaTUYECKMNN PEXNM — aBTOMATNYECKOE COXPaHEHME.

¢ Normal: O6bI4HbIN peXXnm — yCTaHOBKA BpEMEHW coxpaHeHnsa — [locne
BblbOpa pPEerynnpyemMoro COXpPaHEHUss HaXMuUTe Ha Mofie cnpasa oOT
«Adjust», 4TOObI MOSIBUIOCH OKHO BblbOpa BPEMEHWU COXPaHEHUS
(prcyHok 10-4), nycTaHOBUTE BPEMS COXPaHEHUS. Ero MoXHO yCTaHOBUTb

B Anana3oHe ot 10 mc go 10 c.

e oo; BeckoHeuHoe xpaHeHue — pe3ynbTaTbl NpPeablayLnX N3MEPEHNIN He
yOoansitoTcA.

beckoHeuyHOe XpaHEeHMEe MOXHO WMCMNOAb30BaTb NPU U3MEPEHUU LUymMa W
BUbpaunm, OoTobpaxeHnsa HanxXyawmx KpPamHOCTEN pa3nn4HbiXx ¢opm
CUIHaNOB OCUMIOrpamMmM, NOUCKa HapyLLEHNIN BPEMEHM, 3aXBaTa COObLITUIA,
KOTOpPble MPONCXOAAT peako.
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PucyHok 9-4. HacTpoiika BpEMEHIN COXPaHEHUS

2) YpaneHue coxpaHeHHbIX pe3ynbTaToB

YT06bl CTEPETb paHee MOoJly4YeHHble pe3ynbTaTbl C AWUCMIEd, HAXXMUTE Ha

KnaBmmy- W OTPErYyNNPYNTE CTPOYHYIO PasBEPTKY U BEPTUKANbHYIO
4yyBCTBUTENbHOCTL. Ocuwmnnorpad CcOTpeT COXpaHeHHble pe3ynbTaTbl C
AVCcnNies N CHOBA HAYHET HaKOMMTENbHbIN COOP AaHHbIX.

9.4 LleHTp ropm3oHTaNnbHOro paclumpeHms

[opu3oHTanbHOE pacluMpeHne OennTca Ha [Ba Tuna: LUEeHTp aKpaHa u
NofioXeHne Tpurrepa:

1) LleHTp akpaHa

Boibepnte «Center», 4TOObl HACTPOUTb CTPOYHYIO pPasBepTky AN
pacLMpPEHNa NN CXaTmns B 06e CTOPOHbI C LLEHTPOM 3KpaHa B KayecTBe
6a30BOW TOYKW, BPpEMS 3aEPXKN NPU 9TOM HE U3MEHUTCS.

2) lNonoxeHune Tpurrepa
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Boibepute «TrigPos», 4TObGbI HACTPOUTb CTPOYHYKO pPas3BepTKy AN
paclUMPEHNa UM cxXaTuss B 06e CTOPOHbl C MNONOXEHMEM Tpwurrepa B
KayecTBe 6a30BOM TOUYKIN. Bpems 3agepXKim 3aBUCUT OT CTPOYHOW pa3BEPTKM.

9.5 HacTpoika LBEeTOBOI TeMmnepartypbl

BkntounTte pexnm LuBeToBOM TeMNepaTypbl, 1 0TO6pa3nTcs ocunIIorpamMmma,
nokasaHHasi Ha pycyHke 9-5;

Auto Single

Set SEQ

PucyHok 9-5. AkTnBauma pexrma LBeToBOW TemMnepaTypsbl
9.6 PeXxmm cTpOUYHOI pa3BepTKmn
MoapobHyto nHdopmaymio cm. B pasgene "lpokpyTka, XY".
9.7 HacTpoka npo3paYyHOCTVN MEHIO
[Mpo3padyHOCTb MEHIO Mo ymonyaHuto coctasnseT 10 % v nogaepXxuBaeT
HacTponky B awnana3oHe 0-100 %, 4TO MOXET MNOMOYb MNOSb30BaTENSAM

yBMnaeTb opmy curHana nog MmeHto. 100% He 03Ha4yaeT, YTO MEHIO NCHE3aET,
CM. PUCYHOK 9-6.
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PucyHok 9-6. HacTpoiika npo3payHOCT MEHIO

Fnasa 10. Cucrema BbiGOpKM

B naHHOW rnaBe cogepxmTtca noapobHas nHbopmaumsa o cncteme BbiIboOpKn
ocumnnorpada. PekomeHgyetca BHUMATENbHO NPOYUTaTb 3Ty rNaBy, YTOObI
N3y4nTb HACTPOMKWN 1 paboTy cnctembl Bbibopku ocumnnorpada cepun OVS.

e (0630p npouecca BbIOOPKN

e 3anyck, OCTaHOBKa W TMOJlyYeHNe OOWHOYHOW MOoCNenoBaTelbHOCTH
(ynpaBneHwne pabotoi)

e Bbibop pexunma BbI6OpPKN
e [lnnHa 3anmncun n 4yacToTa BbIGOpKUN

e (CermeHTHOE XpaHeHune

10.1 O630p npoyecca BbIGOPKN

[Ona Toro 4YtoObl MOHATb MPOLIECC U PEXMMbI BbIOOPKM ocumnnorpada,
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HeobxoOMMO TMOHATb MNPUHUMN  BbIOOPKWN, WCKAXEHWA BCNeacTeme
HEeOOCTAaTO4YHOM YacTOTbl BbIOOPKW, MOMOCY NPONYCKaHWA 1 4aCTOTY BbIGOPKMX
ocumnnorpada, BpemMsi HapacTaHus ocuunnorpada, Tpebyemyro nonaocy
nponyckaHus ocuunnorpada v BAUSHUE E€MKOCTU MaMATM Ha 4acToTy
BbIOOPKW.

MpuHunn BbIGOPKN

CornacHo npuHuunny Bblbopkn HawmkBucTa gns curHana ¢ orpaHUYeHHOW
NONOCOW NPOMyCKaHUs C MaKCUMAaNnbHOW 4acTOTOW fumax SKBMAWMCTAHTHAas
yacToTa BblObopky fS pgomkHa 6bITb B OBa pal3a 60nblue MakKCMManbHOWN
4acToTbl fumax, 4TOObl MOXHO Obl1I0 BOCCTAHOBUTb YHUKaNbHbIA cuUrHan 6e3

NCKaXXeHNN.
fmax  fs = yacToTa HalksucTa (fn) = YacToTa cKaxeHum BcneacTeme
= 2 HEeOOoCTaTO4YHOM YacToThbl cbopa

NckaxeHnsa BcnencTBme HE[OCTaTOMHOM YacTOTbl c60pa AaHHbIX

ickaxeHnsa npomcxopaT, Korga CUrHam HaxoguTcsa B MpoLecce BblOOpKU
(fs<2fmax). VickaxxeHna BcneacTBme HeQOCTaTOYHOM YacToThbl BbIBOPKK — 3TO
NCKaXeHWne curHana, BbiIaBaHHOEe HernpaBu/ibHbIM BOCCTAHOBIEHNEM HU3KNX
4acTOT U3 HEOONbLLOro KoNIMYecTBa TOYEK BbIOOPKMN.

PucyHok 10-1. VickaxeHusa BCneacTBre HeJoCTaTOYHOM YacToThbl BbIGOPOK

NMonoca nponyckaHuMa n 4YacToTa BbiI6opkmn ocymnnorpacda
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[Monoca nponyckaHumsa ocumnnorpada obblMHO OTHOCUTCSH K CaMOW HMN3KON
4acTOTE, Ha KOTOPOW CUHYcomaa BXOOHOro curHana ocnabnaertcsa Ha 3 b
(amnnutynHasa ownbka -30%).

[na nonocbl nponyckaHms ocumnnorpada, cornacHo NnpuHUmny oTbopa npoo,
Tpebyemas YacTtoTa otbopa npob coctaBnaeT fs=2fsw. OgHaKO 3TOT NpUHLWXN
npepngnonaraeT, YTO HET YaCTOTHOW cocTaBnstoLen, npesbilatoLen fuax (fsw B
OAaHHOM cny4ae), W TpebyeT cucTembl C MAeanbHOM YaCTOTHOM
XapaKTEPUCTUKON «KKNPMUYHOW CTEHDIY.

0d8 -
3dB L ...
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'
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3aryxaHue

fry fs Yacrorta

PuicyHok 10-2. TeopeTuyeckas 4acTOTHas XapakTepUCTMKa «KUPMNYHON CTEHbI»

OpHako umdpoBbie CUrHanIbl MMEKT YaCTOTHbIE KOMMOHEHTbI, KOTOpbIE
NPEeBbILAOT OCHOBHYK 4acToTy (npsAMoyronbHass BOJIHA COCTOUT U3
CUHyCcOMOanbHbIX BOSIH Ha OCHOBHOW 4acToTe M OGECKOHEYHOro 4ucna
HEYEeTHbIX FapMOHMK), a Ona nonoc nponyckaHms 500 MIu n Huxe
ocumnnorpad obblMHO MMEET rayCCOBCKYIO HaCTOTHYIO XapaKTePUCTUKY.

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



148

odB
4B

1
i
1
ai: o
'
)

]
Uckaxxenus
BCJI€JICTBUE

] v

HEJIOCTAaTOYHOM

4acTOTHI OTOOpa Mpod
|}

1t

Q
=
=
<
B
o
(53
o

e ALTE
¥

fg/4 fag f Yacrora

PucyHok 10-3. HYacTtoTa BbIOOPKIM 1 Nonoca nponyckaHua ocumnnorpada

Nonoca nponyckaHusa ocumnnorpada orpaHnyeHa oo 1/4 yactoTbl BbIGOPKU
N CHVKAET YaCTOTHYHO XapaKTepPUCTUKY Bbllle YacToTbl HamkBucTa.
[MoasTomy, no cyTu, yactota otbopa npob ocumnnorpada AomkHa ObiTb B 4
pa3a unn 6onee Bbiwe ero nonocbl nponyckaHus: fS>4fBW. 31o moxeTt
YMEHbLUNTb WCKaXEHUs W Bbi3BaTb OONnbluee 3aTyxaHWe B MCKaXXEHHbIX
4YaCTOTHbIX KOMMOHEHTAX.

Bpemsa HapacTaHuma ocuunniorpada

Bpemsa HapacTtaHua ocuunnorpada TeCHO CBf3aHO C €ro noJsiocon
nponyckaHus. Bpemsa  HapacTaHua  ocumnnorpaa € 4aCTOTHOM
XapaKTEPUCTMKOW rayCCOBCKOro Tumna coctaBnsieT npnbnmnantensHo 0,35/fsw
(Ha ocHoBe cTtaHpapTa oT 10% 00 90%).

Bpemsa HapacTtaHus ocuunnorpada — 970 He camasi GbicTpasi CKOPOCTb
dpoHTa, KOTOPYIO ocumnnorpad MoXXeT TOHHO N3MEPUTb. ATO camast bbicTpas
CKOPOCTb (ppOHTa, KOTOPYH MOXET co3aaTb ocuunnorpad.

Tpebyemas nonoca nponyckaHmsa ocyunnorpacda

[Monoca nponyckaHua ocuwunnorpada, Heobxogmaa [ONnNs  TOYHOro
N3MEPEHNA CUrHana, B TMepBylD o4vepedb OMNpeaensdercss BpPEMEHEM
HapacTaHWs CUTHana, a He 4YacToTowm curHana.
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[na pacyeta Tpebyemonm nonocbl nponyckaHus ocuunnorpada MOXHO
MCNONb30BaTb CneayoLme warmw:

1) Onpepgennte camyto 6bICTPYHO CKOPOCTb (hpoHTA.

NHdbopmaumsas o0 BpemMeHM HapacTaHuss  O0OblMHO  nony4valT U3
onybnmkoBaHHbIX  cneyndukaumim  YyCTPOMCTBA,  WNCMNONb3YEMbLIX B
KOHCTPYKLNN.

2) PaccuutanTte MaKCUManbHyto «paKTNYEeCKyo» YaCTOTHYIO
COCTaBNSAOLLY!IO.

CornacHo kHure poktopa [oBappa VY. [xoHcoHa «KOHCTpyvpoBaHue
BbICOKOCKOPOCTHbIX LUNGPOBBLIX yCTPOVICTB. HaqyasibHbIVI KypC YEPHOM Maruv,
BCe ObICTpble PPOHTbI MMEIT 6ecnpoBOAHblE HEMpPepbIiBHbIE YACTOTHbIE
KOMMOHeHTbl. OgHako B crnekTpe ObICTporo poHTa eCcTb To4Yka MOBOpOTa
(nnn «Toyka nepermbar), B KOTOPOM YaCTOTHble KOMMOHEHTbI BbIlE finee
HEe3Ha4YnTENbHbI NPU onpegeneHnn opmMbl cUrHana.

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

finee=0,4/BpemMsa HapacTaHusa curHana (Ha ocHoBe nopora 20% - 80%)

3) KoadhdbuumeHT ymHOoXeHna ana Tpebyemon TOYHOCT UCNOoNb3yeTca Ans
onpeneneHus TpedbyemMoin Noaockl NponyckaHma ocumnnorpada.

Tpebyemas nonoca
Tpebyemas
nponyckaHusa
TOYHOCTb
ocuunnorpada
20% fBW 1,0xfknee
10% fBW =1.3xfknee
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3% fBW =1.9xfknee

PucyHok 10-4. lMonoca nponyckaHns, COOTBETCTBYOLLAA TOYHOCTU N3MEPEHNN
ocuunnorpada

10.2 KnaBnwa 3anycka/ocraHoBkm «Run/Stop» m xnaBuwa
«Single SEQ»

|/|CI'IO}'Ib3yI7ITe nporpamMmmHblie KnaBuLln B obnactn KHOMOK Ona 3anycka m

Run
OCTaHOBKW CCTEMDbI c6opa AOaHHbIX ocu,l/lnnorpacba: KHomnka «Run /Stop

8
» 1 KHOMKa OAHOKpPaTHOro cbopa AaHHbIX SEd

e Korpa ocuwunnorpacd paboTtaeT, 9TO 03Ha4yaeT, 4YTO ocuunnorpad
paboTaeT, TO eCTb BbIMOJIHAET YC/IOBUE TpUIrrepa 1 BbINONHAETCHA cbop
OaHHbIX. B BEpXxHEM NeBOM yrny aKpaHa oTobpaxaeTcs 3e1eHbIN 3HAYO0K «

» NN « ».

Insa octaHOBKM cbopa AaHHbIX HaxmMmTe Ha KHonky «Run/Stop». [locne
OCTaHOBKW Ha  9KpaHe  oTobGpasunTcs nocnegHssA nonyyeHHas
ocuwunnorpamMmma.

e Korgma kHonka «Run/Stop» - oTobOpaxaeTcs KpacHbIM LIBETOM, 9TO
O3HayvaeT, 4YTo cbop OaHHbIX OCTaHOBNEH. B BepxHeM neBom yrny aKpaHa

oTobpa)kaeTcsi KpacHbIA 3HA4Y0K «-». [lna Bo3obHoBNeHMA cbopa
OAHHbIX CHOBa HakMuTe Ha KHonky «Run/Stop».

e YT106bI 0OHOPA30BO BbLIMONHUTL COOP U oOTOBpaxeHne [aHHbIX
(He3aBMCKMO OT TOrO, 3anyLLeH ocuuanorpad nnv oCTaHOB/MEH), HAXMUTE

Single
. E
Ha KnaBuLWy MNPOCTOW MocnenoBaTeNbHOCTU ansi 0AHOPa3oBOro
cbopa OaHHbIX.

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



151

10.3 Bbi160op pexnma BbiGopkm

OTKpOWTE rMaBHOE MEHIO, HAXXMUTE Ha OMuUIO pexmnma Bblbopku B pasgene
«Sampling» n BbI6epUTE OANH N3 YETbIPEX PEXMMOB BbIOGOPKU: HOPMabHbIN,
cpegHun, NNKOBbIN 1 OrnbatoLLii BO BCMJbIBAOLLIEM OKHE.

PeXunmbl BbIOOPKIW BCEX KaHaNoB OAMHAaKOBbI. TO eCTb, €CNN PEXNM BblIOOPKU
nboro KaHana N3MeHsAEeTCH, PeXnm BblOOPKK BCEX KaHaNoB U3MeHAEeTCcH
O[IHOBPEMEHHO.

OO6bIYHbIN peXM BbIOOPKN

Ocuwnnnorpad genaet BbIOOPKY CUrHana Yepes aKBMBaNEHTHblE BPEMEHHbIE
WHTEepBanbl O/ NOCTPOEHWUs ocuunanorpammbl. Ecnn BbibpaHa CTpo4Has
pa3sepTka 20 HC nnm b6bIcTpee, ocumnnorpad aBToOMaTUYECKN BbINOSHAET
anropnTM WNHTEPNONAUMK, KOTOPbLIM BCTaBASET TOYKY pPasHULbl MexXay
TOo4YKamMu BbIOOPKN.

TOoT pexmm obecneumBaeTr Haunydwmne addekTbl 0ToOpaxeHnsa [ns
60NbLIMHCTBA OCLUMANOrPaMM.

NMukoBbIN peXxnm BbIGOPKM

B nukoBom pexmme BblIOOPKK, KOrga HaCTpoMKa CTPOYHOW pas3BepTKU
HM3Kasi, MUHMaJbHbIE N MaKCUMasbHbIE 3HAa4YEHUS BbIDOPKIM COXPaHAOTCS
ONA 3axBaTa pefakux 1 y3KMx cobbiTuii (C NtobbiM pacLUVPEHHbIM WymMmomMm). B
9TOM pexumme byayT oTobpaxaTbCsi BCE MMMYMbChbl, LWUMPUHA KOTOPbLIX HE
MEHbLLE neproaa BbIOOPKN.

Ecnun cTpoyHan passBepTka yctaHoBneHa Ha 200 mc v Bbiwe, ocuunnorpad

aBTOMaTUYECKW BbINAET N3 NMUKOBOrO pexmnma BbiIOOPKU 1 MEPEKTIOYNTCA B
OBGbIYHbIN PEXM BbIOOPKW.
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3axBaT HEPOBHOCTEN NN MMMNY/IbCOB HEOONbLLUON QINTENIbHOCTM
HepoBHOCTU — 9TO GbICTPOE N3MEHEHME OCLUMNNIOrPaMMbl, KOTOPOE 06bIYHO
bonee yskoe, yem ocuumnnorpamma. [MMKOBbIN pPeXMM BbIOGOPKN MOXHO
ncnonb3oBatb Ana 6onee ynobHOro nNpocMoTpa HEPOBHOCTEW WNN
MMMYyNbCOB HebOoNbLION [NUTENbHOCTN. B nmkoBomM pexunme BblIOOPKU
HeboNnbLWmMe HEPOBHOCTUN W MNEPEXOAHbLIE Kpas fipye, YeM B «OObIMHOMM»
pexmnme BbIbOpKKW, 4TO obneryaeT nx NpocMoTp.

MpMeHeHNE NNKOBOIo pPeXrma BbIGOPKN NO3BONAET N36eXaTb HaNOXEHWA
CUrHanoB, HO Npn 3TOM oTobpakaTb 6onbLUe peanbHbIX LLYMOB.

PucyHok 10-5. CuHycounpga c PucyHok 10-6. CuHycomnpga c
HepoBHOCTAMU. OBbIYHbBIN PEXnM HEPOBHOCTAMMW. [TNKOBbLIN peXnm
BbIGOPKIN BbI6GOPKI

icnonb3oBaHme NMKOBOIro peXxnma gnisa o6Hapy)>keHnst HEpOBHOCTEN

1) MNopgkntoumTte curHan Kk ocumnnorpady gns ctabunbHOro otobpaxeHus.

2) [Ona obHapyXeHuns HEPOBHOCTU Bbi6epPUTE NNKOBbLIN PEXNM BbIOOPKW B
onuunm «Sampling Mode» B meHto «Channel».

3) B meHto HaxmumTe Ha «Display» — «Persistence», 3aTeM HaXXMUTE Ha «oo»
(6eckoHeuHoe coxpaHeHume). Ocumnnorpad BbINONHUT NOBTOPHbIV 3anyck
OAHHbIX BbIBOPKM 1 OTOOPA3NT NX Ha SKPaHe.

4) lcnonb3ynte  pexum  MacwTabupoBaHus Oona NpeacTaBieHns
XapakKTeEPUCTUK HEPOBHOCTE:
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a. Haxmwute Ha KHOoMKy «Zoomy» B FNaBHOM MEHIO, YTOObl OTKPbITb OKHO
MacLuTabmpoBaHus.

b. [Ona nonydyeHusa 6onee BbICOKOro pa3peLleHns HEPOBHOCTEW pacLLUMpPbTe
CTPOYHYIO pa3BepPTKY, YTOObl yCTAHOBUTb PaCLLUNPEHHbIN BUO 0O6bIYHOIo OKHa
BOKPYr HEPOBHOCTEN.

CpenHunin peXkriv BbI6OPKU

CpegHunm pexunm BblIbOpKM ycpeOHSeT HEeCKONbKO pesdynbTaTtoB cbopa
OAHHbLIX 018 YMEHbLUEHNA ClydYarHbIX WAN  MOCTOPOHHUX LUYMOB B
oTobpaxaemMom curHane. YcpegHeHmne HeCKONbKMX pe3ynbTaToB BblIOOPKW
TpebyeT cTabunbHOro Tpurrepa.

CpeoHee 4ncno MOXHO 3afaTb B nose BbibOpa Nocne cpefHero pexmnma
BbIOOPKW 1 YCTAHOBUTb HA BOCEMb NOPAAKOB BENNYMH: 2, 4, 8, 16, 32, 64, 128
n 256.

Yem Bbllle cpegHeEe 4nMcno, TeM MedsIeHHee OTKINK OoTobpa)kaeMblxX
N3MEeHEeHU ocumnnorpammsl. Heobxoamo HaWTU KOMMOPOMWUCC MexXay
CKOPOCTbO OTKNIMKA OCUMNNOrpaMmmbl B 3aBUCUMOCTU OT U3MEHEHUA W
CTeneHblo LWymMonoaasneHus, oTobpaxaemon Ha CurHane.

Mcnonb3oBaHme cpegHero pexxnma Bbioopku

1) OTkponTe MeHI0 KaHana v BblbepuTe cpegHnn pexmnm BolIbOpKIM B oNumn
«Sampling Mode».

2) HaxmunTe Ha YmncnoBoe noJsie cnpaBa OT MO CPEAHEro pexnma BblIoopKu,
4YTOObl BbLIBECTU CpPEOHEE 4YMCMO, a 3aTEM HaXMUTE Ha Hero, 4YToObl
YCTaHOBUTb CPeOHEee 4YnCNo, KOTOPOE Haumnyywmm o6pa3om yCTPaHUT
LLYMbl OTOBGpaXkaemowm ocLMINorpamMmmeil.
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Save Cursor Sample Display

Depth

PucyHok 10-7. Ocumnnorpamma nocne Bbibopa cpegHero pexxmma BblIoopkn Co cpegHum
ymciaom 16

Ormnbarowmnm pexxum BbI6OpKM

B ormnbatoLem pexunme BbiI6OpKU MOXHO HabnoaaTb adekT cynepno3nuymm
HECKONIbKUX BbIBOPOYHbIX ocuunnorpamMmm. MakcumanbHblE€ U MUHUMAaSbHbIE
3HaYEeHMA 0QHOro cMrHana MoryT ObITb 3adMKCMPOBaHbI B yKa3aHHbIX JaHHbIX
Bblbopkn N, a KoOnmM4ecTtBo Cynepnosnumin ocuUMUIIorpaMmMbl MOXET ObiTb
yCTaHOBJIEHO Ha 2, 4, 8, 16, 32, 64, 128, 256 nnn .

PucyHok 10-8. CurHan B ormbatoLem pexunme Bbibopku (32)
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10.4 [lnnHa 3anMcm M 4acToTa BbIGOpKM

OnnHa 3anmcm - 9T0 006beM [aHHbIX ONA  Kaxaonm oTobpaxeHHOoN
ocumnnorpammebl. Hanpumep, ecnun gnnHa 3anncu coctasnseT 700 TbiC., 3TO
0O3Ha4aeT, YTo Npu ogHOM cpabaTtbiBaHUW TpUrrepa 3axBadeHo 700 TbIC. TOYeK
BbIGOPKMN.

B rnaBHOM MeHIO Haxmute «Sample», YToObl BOWTU B MEHIO HACTPONKWN
OJIMHbI 3aNnCKx, KOTOPYIO MOXHO 3a4aTb, HaXXaB Ha COOTBETCTBYHOLLYO AJINHY
3anucwu.

Measure Save Cursor Sample Display Trigger Auto Userset

Segmented

Mode Storage

Depth 360/180M 36/18M 3.6/1.8M 360/180K 36/18K

PucyHok 10-9. [1InnHa 3anuncun

B 06bI4HOM pexrme 06HOBEHWS, ECMIA 3TO OAVH KaHan, Un OTKPbITbl TOJIbKO
KaHanbl 1 1 3, Wiy TONbKO KaHanbl 2 N 4, oNHa 3anmncn MOXET ObliTb
ycTaHoBneHa Ha 36k, 360k, 3.6M, 36M, 360M, Auto; ecnn OTKpbITbI BCE
KaHanbl, unn 1, 2 KkaHana, nnn 3, 4 KaHana, onAnHa 3anncm MoOXeT ObiTb
ycTaHoBneHa Ha 18k, 180k, 1.8M, 18M, 180M, Auto.

IOnwnHa 3anmncm n yactoTa BbIGOPKM
IOnnHa 3anmcm - 9T0 006BbEM [OaHHbIX, COOpPaHHbLIX 3a OguH 3axBaT
ocumnnorpammebl. Hanpumep, ecnu gnnHa 3anuncu coctasnfaeT 360 K, ato

O3HaAYaeT, YTO OOHNM TPUrrepom 3axBaTbiBaeTca 360 TbIC. TOYEK BbIOOPKMW.

IOnnHa 3anncn n 4actoTa BbIGOpKM ocuwunnorpada MMeEKT cnegyroulee
COOTHOLLEHWE:
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YacToTa BbIGOpPKM = ANMHa 3anmcu/Bpems c6opa AaHHbIX

Kak npaBuno, Bpems cbopa [paHHbIX ocuwunnorpaga B TOYHOCTU
COOTBETCTBYET BPEMEHM OTOOPaXXeHNs Ha TEKYLLEM LieNoM aKpaHe (TekyLuas
CTpOYHasa pa3BepTka x 12).

Hanpumep, ocuunnorpadp wmeetr rnybuHy namatu 360K, vacToTty
anckpeTtmnsauumm 3 'BbI6/c 1 cTpouHyto pa3eepTky 10 mkc/gen, Toraa Bpems
cbopa paHHbIx cocTtaBnaeT 120 mkc, To ecTb 10 mkc/pen x 12 gen.

OpHako, korga ObicTpas CTpo4yHas pa3BepTka (MeHee 50 HC) wnun onviHa
3anmcuy ycTaHoBNEeHbl Ha (pUKCUpPOBaAHHOE 3HaYeHne, BpemMs coopa AaHHbIX
ocumnnorpacda He 06a3aTeNbHO COOTBETCTBYET BPEMEHUN OTOOPAaXEHUs Ha
TEeKYLLEM LIe/IOM SKpaHe.

Hanpumep, ecnn ocuwunnorpad wumeetr rnybmHy namatu 1,8K, yacTtoTty
anckpeTtmnaaumm 3 [BblI6/C N CTPOUHYIO pa3BepTKy 25 HC, BpeMs cbopa AaHHbIX
cocTtaBnsaeT 600 Hc, YTOo B fBa pa3a 60/blLue TEKYLLErO BPEMEHIN OTOOpaXxeHns
BCEro aKpaHa.

Vnn yctanoBute rnybuHy namaTtm 36K (brkcrpoBaHHOE 3HAaYEHME), YaCTOTy
anckpetTusaumm 3 Bbi6/c n cTpoyHyto pa3sepTky 500 Hc. Bpemsa 3axBaTta
cocTaBnseT 12 MKC, YTO B fjBa pa3a 00nbLUE TEKYLLLEr0 BPEMEHM OTOBpaXxeHns
BCEro aKpaHa.

Kanan 1 n kaHan 2, a Takxe KkaHan 3 v kaHan 4 ocumnnorpada OVS3 nmetor
06LLYy0 MaKCUMabHYH YacTOTy AUCKPETU3aLMN U TNYyOVHY NaMaTy.

[Mpn BkNOYEHUM KaHana 1 n KaHana 2 N KaHana 3 N KaHana 4 4actoTa
anckpetTuslaunnm obomx KaHanoB YMeHblLuaeTcs BAaBoe. Hanpumep, npum
BKJIIOYEHWM KaHanoB 1 1 2 4acTtoTa guckpetnsauymm kaHanos 1 n 2 coctaBnsieT
1,6 BbI6/C; HO NMpwn BKNOYEHU KaHanoB 1 n 3 nnm kaHanos 2 n 4 yacTtoTta
ANCKPEeTM3aumnm aTuxX AByX KaHanoB NocTossHHa. Hanpumep, korga KkaHanbl 1
1 3 BKJIKOYEHbI, YaCTOTa ANCKpeTn3aumm kaHanos 1 n 3 coctasnsaeT 3 BbIO/C;
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Ecnun BkNtoYeHbI BCe TPU UK BCE YEeTbIpe KaHana, Yactota AUCKpeTu3aynm
Ka)k[oro kaHana coctaBuT 1/2 oT MakcrManbHOWM 4YacTOTbl ANCKPETUN3aLNN.
Hanpumep, korga kaHanbl 1, 2 n 3 BKJOYEHbI, YaCTOTa OUCKPETM3aLUnNN
kaHanos 1, 2 n 3 coctaBnsaeT 1,5 [BbIG/C.

10.5 CermeHTHOE XpaHeHune

Cepusa OVS3 noggepxunBaeT QYyHKLMIO CETMEHTHOro XxpaHeHus. CermeHTHoe
XpaHunuilie pasgenser Oonbliytd NamMmATb Ha HECKONbKO Hebonblunx
cermeHToB. Ka)xgasa sanyLieHHas dopma curHana ucrnosib3yeT OgnH CErMEHT.
PasHaa rnybuHa XpaHeHuns NPpUBOAUT K Pa3HOMY KOJMYECTBY CErMeHTOB.
Kaxpasa dopma curHana, coxpaHeHHas B TpUrrepe, UMeeT BPEMEHHYIO METKY.
CoxpaHeHHble hOopMbl CUTHaNa MOXHO BOCNPOU3BOAUTbL N MPOCMaTPUBaThb
NO OTOENbHbIM KagpamM Unmn LennKoOM, BbINMOSIHVUB HACTPOWKY.

B ocHOBHOM OH Mcnonb3yeTca and cbopa, NPOCMOTPa W aHanmaa CUrHanoB ¢
60NbLLUMMW NHTEPBANaMM N BbICOKMMW YacTOTaMW.

Measure Save Cursor Sample Display Trigger Userset

\¥ [oTe [ Depth

1000

PucyHok 10-10. HacTponkmn cermeHTMPOBAHHOIO XpaHuIuLla
10.5.1 HacTpouika cermeHTOB
OTKponTe rnaBHOE MeHI, Haxmute «Sample» un BblbepuTe onuuo

«Segmented Storage» BO BTOPMYHOM MEHIO, 4TOObl YCTaAHOBWUTbH
CErMeHTUPOBaAHHOE XPaHEHME.

KonnyectBo CE€rmMeHTOB MOXET ObiTb YCTAHOBNEHO MPW PasvNYHOW AJINHE
3anncun. KonnyectBso cermMeHToB 3aBUCUT OT MJ/IMHbI 3anmMcn ocumnnorpada.
Ecnun pna onvHbl 3anncyM YCTaHOBNEHO 3HavyeHue «ABTO», KONMYECTBO
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CErMEHTOB MOXHO MpPOM3BOJZIbHO YCTaHOBUTbL B pAumanas3oHe oT 1 o
MaKCUMaNnbHOro KoNM4yecTBa CErMeHTOB, rge MakCumanbHOEe KONMYECTBO
cermeHToB cocTaBnaeT 10 000.

Ecnn pnunHa 3anwucu Bbl6paHa BPy4HYIO, MaKCuMMalibHOE KOJIN4YECTBO
CerMmeHToB, KOTOpOo€ MOXHO YyCTaHOBWTb, OTNMYaeTCA /1A Pa3HbiX OJINH
3anucen. ﬂpm nepexknryYeHnn OnamHbl 3anmcm, ecnmn 3agaHHoOe Konm4yecTtBO
cermeHToB rnpesbliLLaeT MakKchManbHOEe KO/TN4eCTBO CermMeHToB,
pgonyctnmMmoe ansd ,ElaHHOVI ONNHbI 3annmcun, Koanm4yecTtBo CermeHToB 6y,qu
aBTOMaTnN4eCKn wm3mMeHeHO Ha MakKCuMasibHO Adonyctmmoe Konnm4ecTBO
CermeHToOB.

NapameTp «Makcmnmym» npu Boibope HoMepa cermeHTa paseH 10000, ecnum
OJINHa 3anncum ycTaHoBNeHa aBTomaTtuyeck. Ecnu gnmnHa 3anmncm BoibpaHa
BPYYHYO, KONMMYECTBO NPEOCTaB/IEHHbLIX CErMeHTOB OyaeT MeHATbCA B
3aBUCUMOCTW OT BbIBpaHHOW ANNHbI 3annCK.

Mpunmep:

Ocuunnorpad mopgenn OVS3, korga pavHa 3anucu yCTaHOBNIEHaA B
aBTOMATUYECKOM  pexumme, KOJSINYECTBO CErMEHTOB MOXET ObITb
yctaHoBneHo o 110000; korga gniMHa 3anvcu BPYYHYHO M3MEHSIeTCA Ha
180/90K, makcmmanbHOe OonyCcTUMOE KONMMYECTBO CETMEHTOB COCTaBNsAEeT
7999, korpa oiHa 3anucum coctasnsaeT 360/180K. Heobxopgmmoe Konm4ecTso
CEerMeHTOB TakKXXe MOXET ObITb M3MEHEHO B AnanasoHe 1-7999.

[MpnmedaHmne: B pexnme npokpyTkyu CEermMeHTUpOBaHHOE XpaHeHue byaeT
aBTOMaTMyeckn OTkYeHo. [Ona Mcnonb30BaHNA CErMeHTUPOBAHHOIO
XpaHeHWs, Korga CTpoyHas pasBepTka npesBbiwaer 100 mc, OTKAKYUTE
PEXMM MPOKPYTKN BPYHHYHO.

10.5.2 MonyyeHme ocymnnorpamm

CywiecTByeT ABa MeToga cbopa: perynsipHoe nosydyeHme U OfgHOKpaTHoe
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nony4yeHue.

TpagnunoHHOe nonydeHne BKOYaeT B cebs aBTomaTndeckoe n obbiyHoe.
CobpaHHaa kaxabli pa3 dopma curHana otobpaxaeTcsas Ha 3dKpaHe BO
BPEMEHWN, 3aHMMas oAuvH cermMeHT. [locne TOro Kak BCe CEermMeHTbl
3pPacxo0BaHbl, MPUMEHSAETCA LINKINYECKOE XPaHEHME.

OpHokpaTHOEe nony4yeHme He byaeT oTobpaxaTbcs B npouecce cbopa n byget
oTobpaxaTbCs MOCNe OCTaHOBKM cOOpa; OAHO MoJslydeHume 3arnofiHUT BCe
CEerMeHTbl U OCTaHOBUT cObop nocne 3aBeplieHnss cbopa (Bce CErmMeHThbl
3arnoJsiHeHbI); B npouecce cbopa Bbl MOXETE HaxaTb KHOMKY «Stop», 4TOObI
OCTaHOBUTb cOOp.

MpumeyaHme: nNpy xpaHeHUM B CEerMeHTax PEKOMEHOyeTCs YCTaHOBUTb
HOPMaIbHbIV PEXUM TPUTTepa, YToObl COXPaHUTb 6onblle AeACTBUTENbHbIX
CUrHanos..

Measure Save Cursor Sample Display Trigger Auto Userset

Mode Depth

) (2

Screenshot Quick Save

PucyHok 10-11. [Mony4yeHmne ocumnnorpamm M3 CErMEHTUPOBAHHOIO XpaHUIULLA

10.5.3 lncnnemn n npocmoTp

OH nopgpaspensaeTca Ha AVNCIIIEN C OQHON PaMKOI U ANCNNen ons noaroHKN.
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OpgHokagpoBbI  gMCNen nocnefgoBaTeNlbHO OTOOpaXxaeT Ha 3SKpaHe
ocuUMNIorpaMmMbl KaXxaoro cermeHta B oTaefibHocTU. Bo BpemsA 0ObI4YHOW
CbEMKW KaxAbl Kagp ocuwnnorpamMmmbl byaeT oTtobpaxkaTbCsi OObIYHbIM
crnocobom. Npn ognHoyHOM cbope byaeTt oTobpaxaTbCsa TONbKO MOCNeAHWI
Kagp cobpaHHOW ocumnnorpamMmmbl. B ocTaHOBNIEHHOM COCTOSSHUW MOXXHO
npocMaTpuBaTh COXpPaHEeHHble dparmeHTbI NnoKaapoBo,
npenbloywnin/cnenylowmin. Kagp, HaxoauTb  OnNpefdeneHHbid  Kagp,
BOCMPOM3BOANTb B MNOCNEOoBaTeNbHOCTW, BOCMPOM3BOAUTL B Ob6paTHOM
nopsaake, a TakXke N3MEHATb CKOPOCTb BOCMPOMN3BEAEHUS.

98

10742.001Tms

99

PucyHok 10-12. CermeHTMpoBaHHOE XpaHeHMe ¢ NPOCMOTPOM OAHOro Kagpa

[MogroHka oOTOOpaXxeHWst 3ak/lo4aeTcss B HaNOXEeHUU Oocumnnorpamm
BbIOPAHHbIX CEFMEHTOB B OnpeaeneHHOM AranasoHe N oTobpaxeHnmn nx Ha
aKkpaHe. MoxHO 3agaTb HaydanbHbIA U KOHEYHbIA Kagpbl ONS NOOrOHKWN
oTobpaxeHusa. ObbIMHO hopma curHana rnocnegHero Kkagpa MOXeT ObITb
NnoJorHaHa n BblBEOEHa Ha 3KpaH, 4YTobObl YyBMAOETb, €CTb NN Kakme-nmbo
OTK/IOHEHUS OT HOpMbl. [lpn oBHapy>XXeHUn Kakoro-nmMbo OTKNOHEHUSA OT
HOPMbl €r0 MOXHO HaUTU, N3MEHWB HaYyasNbHbIN N KOHEYHbIN Kagpbl.
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End
100
11048.001ms
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PucyHok 10-13. [pocMOTp NOArOHKM CErMEHTUPOBAHHOIO XPaHUIULLA

Kak npun nokagpoBoMm, Tak 1 nNpvi c6OPHOM 0TOOPaXEHUN MOXHO U3MEHSTb
MacLiTab n nonoxeHwe hopMbl cUrHana, NCMoJsib3oBaTb MacLUTabupoBaHme
nT. O

MaHenb HaBMraumMm N MeH0 UCKIYaloT apyr gpyra. [pyn oTKpbITK MEHK
naHenb HaBUraumm ncyesaer.
Mpn HeOBXOANMOCTM OH OTKPbIBAETCS B HMXKHEM KOHTEKCTHOM MEHIO.

YT106bl COXPaHNTb OCUMNNOrPaMMbl B CETMEHTHOM XpPaHWAWULLE, CM. rfaBy
«XpaHeHme ocuMNIorpamMmy.

Onsa mnamepeHmns CEermMeHTHOro XpaHwunuiwia cm. rnaBy «ABTOMaTMYEcKoe

N3MepeHme.

O630p CEermMeHTHbIX XpaHWNULL B HacCTOSALLEe BpemMsa He noanepXuBaeT
OEKOANPOBAHMNE LLINH.

10.5.4 lNpumep cermeHTHOM CUCTEeMbl XpaHeHuS
BxogHowm curHan noaknoYeH K kaHany 1, ero ainTenbHOCTb COCTaBNAET 1 Mc,

a nHtepsan - 10 mc.
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YcTaHOBUTE BEPTUKAbHYIO WKany ocumnnorpada Ha 2 B, ropnsoHTanbHyo
lkany Ha 200 mkc, Tpurrep no dpoHTy N, ypoBeHb Tpurrepa Ha 2,4 B, pexum
Tpurrepa Ha HOPManbHbIA, a 3aTeM YCTAaHOBUTE CErmMeHTUpPOBaHHOE
XpaHeHUe:
1) OTKpowTe rnaBHOE MEHI0, BbIOOPKa, CErMEHTHOE XPaHEHWE;
2) YctaHoBuTe Yncno cermeHToB go 1000;
3) YcTaHoBUTE peXmm 0TOO6paXXKeHns Ha MoAroHKY;
4) YcTaHOBUTE YMC0 CErMEHTOB NoaroHku Ha 1-1000;

5) BknounmTe cermMeHTHOE XPaHUIWLLE;

6) BbibepuTe 0QMHOYHLIN TPUTTEP.

PucyHok 10-14. CermeHTHOE XpaHUnLLE C OAHNM TPUITEPOM

B npouecce BbIbOpKK Ha aKpaHe He oTobpaxkaeTca ddopma curHana. lNocne
3aBeplueHus BblIOOpPKKM Bce ocuunnorpammbl B cermeHte 1-1000
NoAroHAKTCA M 0TOOBpaXkatoTCsl Ha 9KPaHe.
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[Mocne Ha6}'IPO,D,eHVIFI BbIK/TOYUNTE p,mcnne|7| noaroHKw.

1) Haxmute KHOMKYy BOCMPOM3BEAEHNs, 4YTOObl Ha4yaTb MOKaApPoOBOE
BOCMpPON3BeAeHIUE,

2) COoBUHbTE MHAOMKATOPHYHO MOMOCKY B OOpPaTHOM HamnpaBneHWu, YTOObl
BOCMPOM3BOANTbL B 0OpaTHOM MOpPSAOKE;

3) InntenbHoe HaxaTune Ha KHOIMKY BOCMNpomn3BeneHmMA no3BosiaeT NSMEHNTb
CKOPOCTb BOCNpOnN3BeEOEHNA;

4) KOpOTKMM  Ha)XaTuem  KHOMKW  BOCMPOU3BEAEHUNS  OCTaHOBUTE

BoOcCrnpom3BeneHme.

PucyHok 10-15. Bug nocne 3aBepLieHums c6opa cermeHToB

FnaBa 11. Tpurrep n AexoaunpoBaHue
nocnepoBaTeNibHOM LLMHbDbI

B atom rnaeBe copgepxutcs nogpobHas mMHpopmMauma O OeKOOMPOBaHUN
nocnepgoBaTesibHON LWNHbL. PekomeHayeTca BHUMATENbHO MpoyuTaTh 9Ty
rnaBy, YTOObl NOHATbL HACTPOWKY N paboTy TpUrrepa 1 AeKOANPOBAHNS LLNHBbI
OVS.
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B aTon rnaBe, B OCHOBHOM, COAEPXUTCA cnenyoLlee:

e Tpurrep u gekogmpoBaHue wnHbl 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 1553B

[MpoBegnTe NanbLemM BBEPX WM BHM3 No obnacTtn Bbibopa KaHana, 4Ttobbl

BONTN B 06nacTb BblOOpa BTOPOro KaHasna, HaXmMuTe Ha nnn ,
YTOObI BKOUYNTL OEKOOMPOBAHMNE, OTKPOUTE MEHKO KOHPUIypaumnm LNHDI,
Bolbepute  Tmn  wwuHbl.  CywectBytor 8 Twmunos  wuH:  UART
(RS232/RS422/RS485), LIN, CAN FD, SPI, 12C, ARINC429, 1553B, roe kaHarnbl
S1 n S2 moryt mcnonb3oBaTbCA AN OEKOAMPOBAHUA OOHOBPEMEHHO.
OTKpONTE MEHIO HACTPOWKW TPUITEPA, BbIOEPUTE NOAXOAALMIA TUN TPUrTepa.
COOTBETCTBYOLNA TUMN TPUITEPA LUWHbI U PEXNM TpUrrepa Moryt ObiTb
yCTaHOBNEHbLI TOrAga, Korga BblOpaH TpUrrep LWWHbI, N NocneaoBaTesibHas
LUHa oTobpaxaeTcs B rpadunyeckon popme.

B pexunme nekogmpoBaHns nocnenoBaTeIbHOW LUHbI MPU MPOKPYTKE 9KpaHa
B APYrnX pexmnmax CTpovHas pa3BepTka aBToMaTun4eckn HacTpamBaeTcs Ha 1
MC Npv  MepektodyeHnn Ha  nocnefoBaTeNibHOE  OEKOOMPOBaHME
(MakcumanbHaas CTpo4YyHasaA pas3BepTka, NoadepXuBaemass PeXnMOM
nocnefgoBaTeNbHOro AekoanpoBaHus, cocTtaBnder 100 mc). B pexume
MacLUTabmpoBaHNA MOXET ObITb OEKOOMNPOBAH U OTOBpaXeH yBeNTUYEHHbIN
curHan. O6blMHOE OKHO OTOb6paxeHMs NoAaepPXMBAET MaKCUMaNbHYO
CTpo4YHyto pasBepTky 100 mc. Ecnu pexunm pekogmpoBaHUS BKITHOYEH,
HaxaTmne Ha «AUTO» ycTaHOBUT TUN TpUrrepa Takon Xe, Kak 1 TUM WUHbI
KaHana gekogupoBaHus. MeHto BbibOpa TUMNa LWWHbI MOKa3aHO Ha PUCYHKe
11-1:
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PucyHok 11-1. MeHto BbibOpa TUna WWHbI

OTKpONTE pacKpbiBalOLLEECHS MEHIO U HAXXMWUTE Ha KNaBuLLy , YTOObI

OTKPbITb NN 3aKPbITb TEKCTOBbIW PEXNM, KaK NOKa3aHOo Ha pucyHke 11-2.

PucyHok 11-2. TeKCTOBbIN pexnm AeKkogmnpoBaHus LLNHbI

J

ENTER YT

Haxmute KHOMKY , YTOObI BbINTU N3 pexmmva aekoampoBaHmMA TEKCTA.
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OnwuncaHwme:

[lBa kaHana gekoampoBaHua S1 1 S2 B TEKCTOBOM UHTepence fonxHbl ObITb
HaCTPOEHblI OANHAKOBO, YTOObI X MOXHO ObI/IO OTKPbITb, M Ka)OblA KaHan
oTobpa)kaeTcs B XPOHONOrM4eCcKoM nopsaKke pa3HbiMU LIBETAMU;

S1/S2/S1 n S2 — 310 NH(popMaLMa O WNHE KOHdUrypaumm kaHana, ons
N3MEHEHWS LLUNHbI KaHana BpallaeTca pyydka X nnm nepexknoyaeTca MeTka;

=)

HaxaTtmne kHoNkwn COXpaHeHna EEEER BO BpemMd Mnpouecca nony4vyeHund

TEKCTOBbIX JaHHbIX MOXET COXPaHNTb BCE MOJNIy4YEHHbIE Ha TEKYLLIWUA MOMEHT
OaHHble. Ecnn o6bem paHHbIX cnuwkom 6onblion, byaetr otobpaxaTbcsa
cnoBo «Wait» n coobyeHmne 06 ycnewHomM CoXpaHeHUI.

Ocuwunnorpad MOXHO wucnonb3oBaTb B kKayectBe USB-Hakonutensa pansd
NPOCMOTPa COXpPaHEHHbIX (anyioB Ha KOMMbKOTEPE, KaK MoKa3aHO Ha
purcyHke 11-3:

= | csvwave — a X ‘

Home Share View 0
<« v P « NEPEFAERE > smart > csvwave v | O Search csvwave
=N 2001040002 csv N 2001040003.csv
# Quick access a EESIEE. ) f.h‘,'w_;:,.ftt‘utl ESoiEE.
| SR ! i 6 MB
@, OneDrive
DN 2001040004.csv N\ 2001040005.csv
v [ This PC ﬂ W Microsoft Excel ESHTRE. ﬂ Microsoft Excel ESSRE..
B 1 ," HE‘
J 3D Objects
[ Desktop
*| Documents
& Downloads
D Music
| Pictures
B smart
g Videos

‘i Windows (C:)
| - Software (D:)
& SC(E)

=¥ Network

i 4 items =
PucyHok 11-3. TekcToBble (hainibl XpaHEHNS LUNHBI

NMpumeuvaHme: B pexunme [eKoAMpoOBaHUA TeKCTa BKJIHOYEHbl TOJbKO
onepauun, CBA3aHHble C [OEeKOAMPOBaHMEM, a ocTallbHble KHOMKW Mo

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



167

yMO4aHUIO He BblObupatoTcs.

11.1 Tpurrep M pexoguiposaHme wmHbl UART
(RS232/RS422/RS485)

n§a npaBUIbLHOIO nekoanpoBaHus JAHHbIX LLUWHBbI UART
(RS232/RS422/RS485) wn  obecnevyeHus  cTtabunbHOCTM  Tpurrepa
HEO6XOOAMMO HAaCTPOUTb KOHMUIypauuto LWWHbI, BbIMONHUTb HACTPOWMKMN
pexnma Tpurrepa 1 ypoBHS TpUrrepa.

e KoHpurypaums WnHbI

S1 S2
npOBe,D,I/ITe nanbuem BJ1eBO MO . nnn ., LITO6bIOTKprTb MEHIO

KOHMUIypaLmm LKHbI, KaK NoKasaHo Ha pucyHke 12-4. Heobxoanmo BbibpaTb
kaHan RX n ycTaHOBUTb cregylowme napameTpbl B 3aBUCUMOCTU OT
N3MePEHHbIX CUFHaNOB:

YpoBeHb 6e3pgemcTtBua - Bbibepute «ldle Low» mnun «ldle High», 4TobbI
obecneynTb COOTBETCTBME COCTOSAHUIO 6e3OencTBus  MN3MEPSEMOro
obopypoBaHusa. [Ana RS232 moxHo BbibpaTh «ldle Lowny.

NMpumeuyaHme: npombiWEeHHbIM cTaHgapt RS232  wucnonb3ayert
«OTPULUATENIbHYIO NOrMKYy», a WMEHHO BbICOKMIA YpPOBEHb - 3TO

nornyeckunim «0O», a HU3KNIN YPOBEHb — 3TO SlIorm4yeckas «1».

But yeTtHoCcTM - Bbibepute «Odd», «Even» nnmn «None» B 3aBUCUMOCTU OT
n3mepssiemMmoro obopyagoBaHus.

OnnHa cnoBa - YctaHoBuTe Konuyecteo 6ut B cnoBe UART pnsa
COOTBETCTBUSA N3mMepaeMomMy 06opyaoBaHuio (4OCTynHO 5-9 6uT).

CkopocTb nepepgaum paHHbIX — Bbibepute cKopocTb nepenadym paHHbIX,
COOTBETCTBYIOLLYIO CUIHany B namepsieMom 060pyaoBaHuNN.
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CkopocCTb nepenayn aaHHbIX MOXHO YCTaHOBUTL B Avana3oHe oT 1,2 Kéut/c
no 8,000 MoéuT/c.

Otob6paxeHne wmHbl — Bblbepnte oTOOpaxeHme wWwecTHaguaTepPuyHOro,
nsouyHoro vnn ASCII-kopaa.

PucyHok 11-4. MeHio koHpurypaumm winHsl UART

Korga cnoso otobpaxaetcs B ASCII, ncnonbsyetcs 7-6utHbin popmat ASCII.
Honyctmble cnmeonbl ASCII HaxogaTea B anana3oHe ot 0x00 oo Ox7F. [na
otobpaxeHus B ASCIl Heobxogumo BblOpaTb He MeHee 7 6uT B «Bus
Configuration». Ecnun Bbi6bpan ASCII, n gaHHble npesbiwatoT 0x7F, aaHHbIE
O6yayT oTobpaxaTbCa B LUECTHaAUaTepnyHOM hopmarTe.

Haxmute Ha none HaCTPOMKKM CKOPOCTU nepenayu, 4Tobbl OTKPbITb CTONGEL,
Bbibopa ckopocTu nepemadyn. B cnyyae Bbibopa 3HavyeHua «Custom»
LLIENIKHNTE, YTOObl OTKPbITb BUPTYasbHYIO 9KPaHHYIO KnaBuaTtypy, Bbibepute
OuT Ona W3MEHEeHWs, BBeOUTE 3HadeHme U Haxmute Ha «Enter» Ha
BUPTyaNbHOW 9KpPaHHOW KiaBuaTtype, 4TOObl 3aBepLUnTb HAaCTPOWKY.
CkopocCTb nepegayn MOXHO ycTaHoBUTb oT 1,2 Kéut/c go 8,000 Méwut/c.
BupTyanbHasn akpaHHas knaBsmatypa nsobpaxeHa Ha pucyHke 11-5:
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PucyHok 11-5. HacTpowka ckopocTu nepefaym gaHHbIX Mo YMOTYaHNIO

NMpumeyaHme: Korga ectb 6UT YETHOCTW, OJIMHA C/IOBA AAHHbIX yYKa3blBaeT
obuwyto onvHy 6uTta gaHHbIX NNOC 6UT YeTHoCcTU. Ecnn 6uta YeTHOCTM HeT,
OJINHA CNnoBa OaHHbIX cyuTaeTcs ONMHOM buTta pgaHHbIx. Hanpumep, ecnum
OJINHa CnoBa AaHHbIX cocTaBnsieT 8 6uT, ecnum HeT buTa YEeTHOCTW, 3TO
O3Ha4aeT, YTo obuwlaa AMHa OaHHbIX cocTaBnseTr 8 6ut. Ecnmn ectb 6uT
YEeTHOCTU, 3TO O3HA4YaEeT, YTOo 06LLAaA AIMHA JaHHbIX COCTaBNAeT 7 OUT, n ecTb
61T YeTHOCTW - 3TO 1 BUT.

e Pexum Tpurrepa

OTKponTe MEHIO KOHDUrypaumm Tpurrepa n Bbibepute COOTBETCTBYHOLLNIA
TN Tpurrepa; npmn Bolbope Tpurrepa wmnHol UART Heobxognmo 3agatb Tvn
Tpurrepa, B3aMMOCBSi3b TpUrrepa M gaHHble TpUrrepa, Kak nokasaHO Ha
puycyHke 11-6:

Measure Save Cursor Sample Display Trigger Auto

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut

PucyHok 11-6. MeHIo HacTponkun Tpurrepa

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



170

[Mocne Bbibopa AaHHbIX TPUIrrepa NCMob3ynTe BCMJ/bIBAKOLLYIO BUPTYanbHYHO

KnaBmaTypy onsa nx nameHeHumsd, BBegnTe 3Ha4eHmMe N1 HaXxKMNTeE Ha «Enter» Ha

BUPTYyaNbHOW NporpaMmMHOIN KnaBmaType, 4TObbl 3aBEPLUNTL HACTPOWKY.

OnuncaHmne meH KoHpurypauymm Tpurrepa wmHbl UART:

a)

CtaptoBbln 6UT - Tpurrep cpabaTbiBaeT MO Ha4danbHoOMy 6uUTy
N3MEPAEMOro CUrHana;

CtonoBbin 6GUT — TpUrrep NO CTONOBOMY OUTY N3MEPSEMOro CUrHana.
HesaBucrmo OT TOro, ncnonb3yet N1 namepsemsin curdan 1, 1,5 nnm 2
CTOMOBbIX BUTa NN HeT, Tpurrep cpabaTbiBaeT Ha NMEPBOM CTOMOBOM
buTe.

[data] — Tpwurrep no ykaszaHHoOMy O6UTy AaHHbIX. Ecnn 6uTbl OaHHbIX
namepsaemoro curHana adpdekTmBHbl kak 5-8 6uT, BbibepuTte [data] n
BblﬁepVITe COOTHOLLEHME TPUTTEPA KaK «=», «>», «<», «#», 3aTEM Bblbepute
«Trigger Data», HaXmwuTe Ha faHHbleE Ha CEHCOPHOM 93KpaHe W«
MCNONb3YMTE BCMJbIBAIOLLYIO BUPTyasibHYIO KNnaBmaTypy L/ USMEHEHUS;

[0:data] — 6UTbl AaHHbLIX N3MepAeMoro curHana — 9 6ut (9-n 6ut — 6uUT
yeTHocTWn). Tonbko Korpa 9- 6uTt paseH O, Toraa cpabaTbiBaeT TPUITeEp.
CooTHoLleHMe Tpurrepa, KoHhUrypaumsa gaHHbIX TPUrrepa Takme Xxe, Kak
y Tpurrepa [data];

[1:data] — 6UTbl AaHHbLIX N3MepAeMoro curHana — 9 6ut (9-n 6ut - 6uTt
yeTHOCTW). Tonbko Korga 9-m 6uT paBeH 1, Toraa cpabaTtbiBaeT TpUrrep.
CooTHoLweHne Tpurrepa, KoHpUrypaumsa gaHHbIX TpUrrepa Takme Xe, Kak
y Tpurrepa [datal;

[x:data] — 6uTbl gaHHbIX N3MepsemMoro curHana — 9 é6ut (9-n 6ut - 6uTt
4YeTHOCTW). He3aBmcmMo OT 3HaYeHusa 9-ro 6uTa, Tpurrep cpabaTbiBaeT Ha
yka3zaHHOM 0wuTe pfaHHbix. CoOoTHOLUeHWe Tpurrepa, KoHpuUrypaums
OAHHbIX TPUITepa Takme Xe, Kak y Tpurrepa [datal;
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g) Owmnbka 4YeTHOCTN - [OENCTBYET NpPW MPOBEPKE YETHOCTU No 6uty
YETHOCTW, TpUrrep cpabaTbiBaeT Npu OLLMOKE YETHOCTW.

o [lekogmnpoBaHue nocnegoBatenbHom wmHbl UART

[OnnHa cnoBa WM3MEPEHHOro curHana cocTaBnseTr 8 OUT, OUT YEeTHOCTU
OTCYTCTBYET; CKOPOCTb Nepeaayn aaHHbIx 19,2 KOUT/c, LecTHaaLaTepuyHas;
PEeXM TpUrrepa Kak 6uT gaHHbIx: 55. BoinonHuTe cnepnyolime oencTeuns:

(1) HaxxmunTe S1, yTobbl OTKPLITL KaHaN AeKoaNpPOoBaHNS, N HaxXMuUTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLnn LUNHBbI;

(2) BbibepuTte Tvn winHbl Kak «UART», HaxxmuTe Ha «Ch1y, «ldle High», «Parity
None», «8bit», «19.20kb/s», oTobpa3nTtcsa «hexadecimal», 3aTem 3akponTte
MEHIO;

(3) OTkpoWTE MEHIO HACTPOWKIM pexunma Tpurrepa, HaxmmuTte «Data», BBeauTe
55 Bpy4HytO 1 HaxxmunTe «Enter» ona nogTBepXaeHUs;

(4) PerynnpoBka NoporoBoro ypoBHsi B COOTBETCTBUM C YPOBHEM aMMIUTYyObl
curHana MOXeT TMPUBECTM K CTabWNbHOMY TPUITEPY CUrHana.
[padnuecknin nutepdenc Tpurrepa wnHbl UART nsobpaxxeH Ha pucyHke
11-7:

Cnocob 1: Haxxmunte Ha nHpopmaumio o KOHpUrypaumm, 4Tobbl OTKPbITb OKHO
PErynnpoBKMN MOPOroBOro ypOBHS KaHana AeKoAupOBaHUS, N nepeTawmTe
none perynnpoBKn BBEPX W BHN3, 4YTOObI OTpPErynmpoBaTb MOPOroBbIN
YPOBEHDb.

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



172

PucyHok 11-8. 'pacdmnueckuin nutepdenc wmHsl UART

OnucaHwme rpacdmnyeckoro nHrepgpemnca wmnHol UART:

(1) NMonoxeHwne Tpurrepa
(2) Tvn Tpurrepa
(3) Moporoebi ypoBeHb
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(4) NHdopmaumsa o KoHpUrypaumm
(5) dexkoampyinTte nakeT AaHHbIX, NOAPOOHO ONMMCAHHbIN HUXE
(6) OekoampyinTe gaHHbIE N COOTBETCTBYHOLLYO 06/1aCTb OCLMNIOrPaMMbl

OnuncaHume nakeTa gaHHbIx gekognposaHms wnHbl UART:

(1) NakeT pmaHHbIX AekoaMpoBaHNA OToOpaxaeT gaHHble 0 paboTe LWWHbI B
peanbHOM BPEMEHWU;

(2) JanHble pekogmpoBaHMA oTobpaxaloTca B LIecTHaguaTepuyHOW
cucteme 6enbiM LBETOM;

(3) Ecnn pnunHa cnoBa cocTaBnser 5-8 6uT, AaHHble OEKOAMPOBaHWS
oTobpaxatoTca B Buae OByx OWT LwecTHaguaTepuyHoro yucna. Ecnwm
OJINHAa C/ioBa cocTaBnaeT 9 6UT, JaHHble AeKOAMPOBaHMA OTOOpaXkatoTca
B Buae 3 OUT wecTHaguaTepuyHoro 4mcna, a 9-n 6ut otobpaxaetcs
cnesa;

(4) Ecnn B paHHbIX AgekogunpoBaHWs ecTb owwubka, W, ecnu owwmnbka B
cTonoBoM 6uTe, OaHHble OTOOpa)kalTCcs XenTbiM UBeTOM. Ecnn aTo
ownbKa YeTHOCTW, faHHble 0TOBpaXarTCs KpaCcHbIM LIBETOM;

(5) Ecnn nosBnsieTcs 3HaK «?», HEOOXOAMMO HACTPOUTb CTPOYHYHO Pa3BEPTKY
AN MPOCMOTpPa pPesynbTaToB AeKOANPOBaHUS.

3
2 6

5
4

PucyHok 11-9. TekcToBbIn nHTEpdenc wnHsl UART
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OnuncaHwme TekctoBoro nHrepcgemca UART, cm. pucyHok 11-9:

(1) S1/S2/S1&S2 - nHdbopmaLusa o LnHe KOHpUrypaLmm kaHana.

(2) O6bnacTb ona pekoanpoBaHHbIX AaHHbIX.

(3) Kop ASCII, cooTBeTCTBYOLLNI TEKCTOBLIM AaHHbIM (ecnn ddopmMaT AaHHbIX
coctaBndaeT 9 6uT, n 6ut YeTHocTm oTecyTcTByeT, koa ASCII cooTBeTcTBYET
HVKHUM 8 BUTaM AaHHbIX C IEBOW CTOPOHDI).

(4) CueTtunk: BbluMCNAET 0b6LLEE KONNYECTBO KaapoB 1 npoueHT kagpos ERR
(ownbka yeTHOCTU N owbKa cTONOBOro 6uTa).

(56) KHonka «Clear»: O4mncTka gaHHbIX CHYETYMKA.

(6) NMonoca npokpyTKW.

B obnactn gaHHbIX gekognpoBaHus OaHHble 06 owwmbke cTtonoBoro 6uita
oToOpaxalTca XenTbiM LBETOM, a JaHHble 06 owwnbke gekoampoBaHUA
0TOOpaxxakTCA KPaCHbIM LIBETOM;

11.2 Tpurrep n gexoaupoBanme wuHbi LIN

[na npaBunbHOro AekoampoBaHUA AaHHbIX wWKHbl LIN n obecnedeHus
CTabunbHOCTM TpuUrrepa HeobxoaMMO HACTPOUTb KOHUIypaLuio LWHbI,
BbIMOSIHUTb HACTPOWMKW pexXmnma Tpurrepa n ypoBHs Tpurrepa.

e KoHpurypaums WnHbI

S1 S2

[MpoBegnTe nanbuemMm BMEBO MO . nnm . 4YTOObl OTKPbITb MEHIO
KOH(Urypaumn LWnHbl, HeobxoaMmMmo BBECTW Cregylolne HacTpPpoOMKn B
COOTBETCTBUW C NBMEPEHHbLIM CUTHANOM:

IcTOYHUMK — BbIOEPUTE NCTOYHUK CUrHaNa s AeKoanpoBaHUS.
YpoBeHb 6e€30erCcTBUS — BbICOKUA U HU3KWI. Bblbepute: oTobpaxaTb

BbICOKNI aKTUBHbIN NN HN3KNIA aKTUBHbIW YPOBEHb NOCNAE HavYanbHOro buta
cuUrHana namepsiemoro obopygoBaHums.
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CkopocTb nepenaynm — BblbepuTe CKOPOCTb Nepepayvyur, COOTBETCTBYHOLLYIO
N3MepseMOMYy CUrHasy, a Takxxe ee MOXXHO HaCTPOUTb.

Cnocob HacTpomkK Takou Xxe, kak 1 gns winHol UART, nosTomy nHgopmaumns
3[ecb He NOBTOpSAETCS, Kak Noka3aHo Ha pucyHke 11-10: Kak nokasaHo Ha
prcyHke 11-11.

PucyHok 11-10. MeHto koHdpurypaumm wmnHbl LIN

e Pexum Tpurrepa

OTKpomTEe MEHIO KOHUrypaunm Tpurrepa n Bbibepmte COOTBETCTBYHOLLNN
Tun Tpurrepa. Ecnun BoibpaH Tpurrep wuHbl LIN, pexnm Tpurrepa BkntoyaerT:
CUHXPOHHbIN NepeaHnn (POHT, naeHTndMKaTop Kagpa, naeHTudukaTop
Kagpa v gaHHble. Cm. pucyHok 11-11:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth  Logic N Edge Runt Slope TimeOut Video ‘ S2 UART

PucyHok 11-11 MeHto KoHdurypaunn pexuma Tpurrepa wmHbl LIN

a) CUMHXPOHHbIV HapacTaloWwmin ppOoHT — Koraa 3akaH4ymBaeTcsa «VIHTepBan
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CUHXPOHM3aunmny» WwinHel LIN, HapacTatowmm poHT cpabaTbiBaeT.

b) NpeHtundukatop kagpa — Tpurrep cpabaTtbiBaeT Nnpyv o6Hapy>XeHnn Kagpa
C MOEHTU(MUKATOPOM, PaBHbIM YCTAaHOBNEHHOMY 3HadeHuto. Bbibepute
«Frame ID», Ha)XMNTe Ha JaHHblIE HA CEHCOPHOM 3KpaHe U NCNONb3ynTe
BCMJ1bIBAIOLLYO BUPTYaNbHYIO KNaBmnaTypy, YToObl USMEHUTb UX.

c) NpeHtudunkatop Kagpa W [paHHble — Tpurrep cpabartbiBaeT npu
obHapyXeHnnm kagpa C WAEHTUPUKATOPOM W [OAHHbIMW, PaBHbIMW
yCTaHOBNEHHOMY 3Ha4deHunto. BelbpaB «Frame ID and Data» HaxmuTe Ha
naoeHTndunKaTop NN gaHHble N YCTaHOBUTE UX.

o [NekopmnpoBaHme nocneposatenibHoM WuHbI LIN
Ch1 nogkntoyeH K namepsieMomMy curHany. YpoBeHb 6€34eNCTBUS BbICOKNIN,
CKOPOCTb nepepayn gaHHbix 19,2 K6ut/c. Pexxum Tpurrepa — CUHXPOHHbIN

nepegHnin GpoHT. BoinonHute cnepyrowme geNCTBUS:

(1) HaxxmuTe S1,4T00bI OTKPbLITh KaHaN AEKOANPOBaHWSA, U HAXXMUTE €eLLie pas,
YTOObI OTKPbITb MEHIO KOHUIYPaLWW LUNHbI,

(2) BbibepuTte Tvn wWnHbl «LIN», HaxxmuTe Ha «Ch1y, «ldle High», «19.20kb/s»,
a 3aTeM 3aKpPOWTE MEHIO;

(3) OTKpoMTEe MEHIO KOHUIypaumm pexmnma Tpurrepa U HaXXMUTe KHOMKY
«Synchronous Rising Edge»;

(4) HaxxmunTe KHONKy MHMOpMaLUuM 0 KOHdUrypaumm , YTOObI OTKPbITb
OKHO HAaCTPOWKWM MOPOroBOro YpOBHA KaHana [OekognpoBaHWus, W
nepeTawmTe None HaCTPOMKN BBEPX U BHM3, YTOObI HACTPOUTb MOPOroBbLIN
ypoBeHb. OTperynmpymTe noporoBbI YyPOBEHb B COOTBETCTBUMN C YPOBHEM
aMnNnTydbl cUrHana, 4Tobbl o6ecneynTb CTabunbHbIN TPUITEP CUTHanNa.

[pacprnyecknin nHtepdemc Tpurrepa LIN nsobpaxeH Ha pucyHke 11-12:
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PucyHok 11-12. 'pachuyeckunin nHtepdenc LIN

OnmncaHme nakeTa gaHHbIX gekoanpoBaHma wnHbl LIN:

(1) NakeT pmaHHbIX AekoaMpoBaHNA OToOpaxaeT JaHHble 0 paboTe LWWHbI B
peanbHOM BPEMEHMW.

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

(3) «Frame ID» oTobpaxaeTtcs xenTbiM LBeToM, «Data» oTobpakaeTcsa 6enbim
uBeTomM, a «Parity sum» oTtobpaxaetcsa 3eneHbiM LBeToM. Ecnn B cymme
YETHOCTW €CTb OoLInbOKa, OHa OTOBpaXkaeTca KpacHbIM LLBETOM «Ev.

(4) Ecnn noaBnsaeTcsa 3HaK «7», HEOOXOAMMO HaCTPOUTb CTPOYHYHO Pa3BEPTKY
ANs NPOCMOTpPa pe3ynbTaToB AEKOANPOBAHUS.
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B2B

BB BC BD BEBF

PucyHok 11-13. TekcToBbin nHTepdenc LIN

OnucaHmne TekctoBoro nHrtepgemca LIN, kak nokaszaHo Ha pucyHke 11-13:

(1) «Ch»: KaHan WKWHBbI.

(2) «Time»: BpemeHHble uHTepBanbl MeXxay MNOCNeAHUMU W TEKYLLMMN
Kagpammu.

(3) «ID»: BHaueHune ngeHTUdMKaTOpa Kagpa.

(4) «Data»: [laHHbIe Kagpa.

() «Parity sum»: Cymma 4eTHOCTM Kagpa, owumbka CymMMbl YETHOCTMU
oTOoOpaXiaeTcs KPpaCHbIM LIBETOM.

(8) «Trigger»: «Yes» 03Ha4aeT, YTo Kaap OOCTUraeT yCnoBua Tpurrepa.

(7) KHonka «Clear»: O4ncTka gaHHbIX CHETYMKA.

11.3 Tpurrep v aexoaupoBaHue wmHbl CAN(FD)

Cepua OVS noppepxunBaeTt Tpurrep n gekogmnposaHume wnHbl CAN, WnHbI
CAN FD. ns npaBunbHOro 4eKoAMpoBaHNA OaHHbIX LUMHbI 1 obecrnevyeHus
CTabWNbHOCTN TpuUrrepa HeobxogMMo HaCTPOUTb KOHPUrypauuto LWNHbI,
BbINOSIHUTb HACTPOWKW pexnma Tpurrepa 1 ypoBHs Tpurrepa.
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o KoHpurypaums WwnHbI

[MpoBeonTe nanbuem BMEBO MO nnm , 4YTOObl OTKPbITb MEHIO
KOHUrypaumm LWNHbI, HEOBXOAMMO YCTaHOBUTb WCTOYHUK CWrHana, Tun
CUrHana n CKopoCTb nepefadn AaHHbIX HacTpamBalOTCs B COOTBETCTBUU C
N3MeEpPEHHbIM curHanom. Metog HaCTPOMKN NOEHTNYEH METOOY HAaCTPOWMKI
wnHbl UART, noatomy nHdopmaumsa sgecb He nostopsieTcs. CM. pycyHoK 11-
14:

PucyHok 11-14. MeHto koHburypaumm wnHbl CAN/CAN FD
e Pexum Tpurrepa

OTKponTE MEHIO KOHDUrypaumm Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA
TN Tpurrepa. Ha pucyHke 11-15 BbibpaH Tpurrep winHol CAN S1:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video N(I S2 UART

PucyHok 11-15. MeHto KoHpurypaumm pexuma tpurrepa wimHsl CAN FD
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OnuvcaHne MeHto Bbibopa pexrma Tpurrepa:

a)

b)

Hayano kagpa — Tpurrep B Havyane Kagpa;

oeHTndunkatop yganeHHoOro kKagpa - HacTpowmka uaeHTudukaTopa
COOTBETCTBYET TPUITEPY yaaneHHoro Kkagpa. Beibepute «Remote Frame
ID» n ycTaHOBUTE 3HaA4YeHME naeHTNdnKaTopa B HUXKHEW YacT obnactun
OAHHbIX TPpUrrepa

OnuncaHwue onepaunu: HaxmmTe umdpbl Ha CEHCOPHOM 3KPaHE U BbINONHNTE

YCTaHOBKY C MOMOLLbIO BUPTyasibHOW KNaBnaTypbl;

c)

h)

NoenTndumkatop kagpa p[aHHbIXx — Tpurrep cpabaTbiBaeT Ha Kagpe
OAHHbIX, KOTOPbIA COOTBETCTBYET YCTAHOBMEHHOMY WAEHTUMDUKATOPY.
Pexnm KoHpurypaunm ngeHtndmrkatopa Kagpa gaHHbIX TakKow Xe, Kak 1
KOHUrypaumn nageHtTudurkaTopa yganeHHoro kagpa gaHHbIX;

NpoeHTndukaTtop yaoaneHHoro kKagpa/kagpa [OaHHbIX —  TPUITep
cpabaTbiBaeT Ha YyOaleHHOM Kaape WX Kagpe [OaHHblX, KOTOopbie
COOTBETCTBYIOT YyCTaHOBNEHHOMY wupaeHTudgukaTopy. KoHdurypaumsa
noeHTndnKaTopa ypaneHHoro kagpa/kagpa AaHHbIX Takaa Xe, Kak
KOHMUrypaunsa yganeHHoro kagpa gaHHbiXx;

NoeHTndumkatop Kagpa OaHHbIX U MOAEHTUMUKATOP AAHHbIX — TpUrrep
cpabaTbiBaeT Ha  Kagpe  [OaHHblX, KOTOpble  COOTBETCTBYIOT
YyCTaHOBNEHHOMY WAeHTUdUKATOPY U AaHHbIM. MeTon KoHdurypaunn
Takom Xe, Kak N KoOHpurypaunm yganeHHoro Kagpa;

Owwmnbka kagpa — Tpurrep cpabartbiBaeT npu ownbke kagpa CAN;

Bce owmnbknm — Tpurrep cpabaTbiBaeT npm Hannymm nobon owmbkn B
dopmaTte nnm akTMBHOCTW;

Owmnbka noaTBepXOeHus — Tpurrep cpabaTbiBaeT Npu peLecCUBHOMN
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(BbICOKOIN) MO3ULMN NOATBEPXKAEHUS;
i) Kapgp neperpyskun — Tpurrep cpabartbiBaeTt Ha kagpe neperpy3km CAN.
e [exkopmpoBaHmue nocnepgosartenbHonm wnHbl CAN
Ch1 nogkntoyeH K namepaemomy curHany. YposeHb 6e30eMCcTBMSA BbICOKUNA,
CKOpOCTb nepepayn gaHHbix 1 MOuT/c; pexnm Tpurrepa — Hadano kKagpa.

BbinonHuTe cnepyoLime 0encTeBuns:

(1) HaxxmuTe S1, yTobbl OTKPLITL KaHaN AeKoANPOBaHNS, N HaxXMuUTe S1 ewle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLnn LUNHBbI;

(2) Boibepute TMin wmHbl «CAN», 3aTtem HaxmumTe «Chil», «ldle High» n
«1Mb/s», FD BaudRate yctaHoBuTe Ha «None». BbInONHMB HACTpOWKy
HaXXMUNTE Ha NYCTYyt0 06nacTb, YTOObI 3aKPbITb MEHHIO;

(3) OTKpONTE MEHI0 KOHDUTYPaLMI PeXmMMa TPUrrepa 1 HaxmmTe Ha «Frame
Start»;

(4) OTperynupyte NOPOroBbIi YPOBEHb B COOTBETCTBUAW C aMMINTYOO0W

curHana. [padwunyeckmnn unHtepdenc Tpurrepa CAN wm3obpaxeH Ha
prcyHke 11-16:
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PucyHok 11-16. HTepdeinc nekoanpoBaHus winHbl CAN

N3yunTte nosmumnio Bbibopkn: Touka BbIGOPKM — 9TO MOMEHT BPEMEHW, B
KOTOpbIN ocumnnorpad NnpomnsBoamT BbIOOPKY YPOBHA 6uTa. Touka BbiOOpPKMN
npencraBneHa NPoLUeHTHbIM COOTHOLLEHMEM «BPEMEHWN OT Ha4Yana nepenaymn
6uta 0O TOYKM BbIGOPKU» N «BPEMEHW nepepadnm buta». Haxmute Ha
NPOLEHTHOE COOTHOLUEHME CrpaBa OT TOYKM BbIOOPKMN, YTOObI BbIMONHUTD
COOTBETCTBYIOLLUME HaACTpoMkuU. [dnanasoH perynnpoBKU  MNOSIOXEHWS
Bbibopkn cocTaBnsaeT oT 0% o 99,9%.

OnuncaHume nakeTa gaHHbIX gekognposaHms winHbl CAN:

(1) MakeT maHHbIX AekoaMpoBaHMA OTOOpaXkaeT OAaHHble 0 paboTe LUWHbI B
peanbHOM BPEMEHW.

(2) JanHble pekogmpoBaHMA oTobpaxaloTca B LIecTHaguaTepuyHOW
cucTeme;

(3) «Frame ID» oTo6paxkaeTcsa xenTbiM LBeToM, «Data» oTobparkaetca 6enbim
ysetom, a «DLC» n «CRC» oTtobpaxaeTtca 3eneHbiM uUBeToM. Ecnm ectb
owwnbkKa Kkagpa, oHa oTobpaxaeTcs KpaCHbIM «E».

(4) Ecnn nosiBnaeTca «?», HE06X0QMMO OTPEryNnmMpoBaTb CTPOYHYIO Pa3BEPTKY
AN NPOCMOTpa pe3ynbTaToB AEKOOMPOBaHMA, a «!» yKasblBaeT Ha TO, YTO
dopma curHana  WKHbI, COOTBETCTBYKOLWIAA  NaKeTy  OaHHbIX
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gekogmpoBaHud, HenosiHa W paHHble He MOryT ObITb OTO6pa)KeHbI
npaBwWibHO.

PucyHok 11-17. lekoguposBaHmne winHbl CAN B TEKCTOBOM pexunme

OnuncaHume TekctoBoro nHrepgemca CAN, kak nokasaHo Ha pmcyHke 11-
17:

(1) «Ch»: kaHan WNHBbI.

(2) «Time»: BpemeHHble WHTEpBanbl MexXay MNOCAeOHUMU W TeKyLUMN
Kagpammu.

(3) «ID»: 3HaueHme wupeHTMdUKaTopa kagpa CAN, otTobpaxaemoe B
LecTHaguaTepniHom popmate, Makcumym 29 6uT.

(4) «Type»: Tun kapgpa, «SFF» cTaHOapTHbIN Kagp MAaHHblX, «SRF»
CTaHOapTHbIN yganeHHbin kagp, «EFF» pacwwmpeHHbIn Kagp OaHHbIX,
«ERF» paclumpeHHbIn yaaneHHbIA Kagp.

(5) «DLC»: konnyecTtBo 6anToB AaHHbIX, OTANPaBAEHHbIX 3TUM Kagpom. ITO
3HaYeHMe MOXHO UTHOPUPOBATb A1 yaaNeHHbIX KaapOB.
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(6) «Data»: [laHHbIe Kagpa.
(7) «CRC»: koHTponbHbI kog CRC kagpa.

(8) «Error»: owunbka otBeTa, olMbKa 3anosHeHnA 6muToB, ownbka dhopmarTa,
owmnbka CRC.

(9) «Trigger»: «Yes» 03Ha4aeT, YTo Kaap OOCTUraeT yCnoBua Tpurrepa.

(10) «Statistics»: nogcunTbIBaeT KONMYECTBO COObLITUI TUNa Kagpa, OJINHY
OAHHbIX, CTaTyca M T. f., @ Tak>Xe NPOLIEHT.

11.4 Tpurrep n gexoaupoBaHme WwmnHbl SPI

[na npaBuIbHOrO AOEKOAMPOBAHMA OaHHbIX wWKHbI SPl n obecneyeHuns
CTabunbHOCTMN Tpurrepa HeobxogMmMoO HaACTPOUTb KOHMUIrypauuio LWWHBbI,
BbIMOSIHUTb HACTPOWKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

e KoHdurypaumsa winHbl

[NpoBeguTe nanbuem BNEBO MO nnn , 4YTOObl OTKPbITb MEHIO
KOHurypaumn wuHbl. Heobxoanmo BBeCTW creaylolmne HaCTPONKN:
NICTOYHMK TakTOBOW 4acTOTbl, WCTOYHWUK [aHHbIX, CUrHan Bblbopa
MUKPOCXeMbl 1 AJINHY C/I0Ba OaHHbIX, KaK NokasaHo Ha pucyHke 11-18:
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PucyHok 11-18. MeHto KoHpurypaumm wmnHbl SPI

e Pexum Tpurrepa

OTKpomTE MEHIO KOHUrypaunmnm Tpurrepa n BblbepuTe COOTBETCTBYIOLLNN
Thun Tpurrepa. Ha pmncyrnke 11-19 BoibpaH Tpurrep wuHbl SPI:

Measure Save Cursor Sample IEEN Trigger Auto Userset

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

PucyHok 11-19. MeHto KOHpUrypaumm pexmnma Tpurrepa WwunHbl SPI

MeTopn paboTbl Takon Xe, Kak n ¢ nageHTudukatopom kagpa CAN, koTopbin
OO/MKEH OblTb CcoOnoCcTaBNeH B KOHUrypaumm, noatomMmy MHPoOpmMayms
NOBTOPATbLCSA 30€eCb He byaeT.

MpumeyaHmne: B COOTBETCTBUU C AJIMHOW 6anTa OaHHbIX, YCTaHOBNEHHOW
AEKOONPOBAHUEM LWWHbI, YCTAaHABNMBAETCA 3HAYEHME COOTBETCTBYHOLLEro
6buta B npegenax OavHbl  6amta. Tpurrep cpabatbiBaeT, Korga
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COOTBeTCTBy}OLLl,VII7| OUT WWHbI [JaHHbIX CcoOBMagaeT c YCTAaHOB/I€EHHbIM
3Ha4vYeHunem.

e [MocnepoBaTenbHana wmnHa SPI

Namepsembin kaHan curHana Ch1 nogkntoyeH kK CLK, kaHan Ch2 nogkntoyeH
kK DATA, cocTosHne 6e30encTBMA LLNHbI BICOKOE, NPON3BOANTCS BbiOOPKa
nepegHero GpoHTa TaKTOBOro MMMNyNbCa; AJIMHA CNOBa AaHHbIX COCTaBNSAET 4
6uTa; Bbibop MukpocxemMbl CS BbIK/IOYEH; PEXUM TpUIrrepa COOTBETCTBYET
«Data» npwn 0001. BoinonHuTe cnepytowime gencTeuns:

(1) HaxxmuTe S1, yTobbl OTKPLITL KaHaN AeKoaNpPOoBaHNS, N HaxXMuUTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHMUIrypaunn LUNHbI;

(2) Bbibepute B KadecTBe Tuna LWHbI «SPly, ona TakTOBOro wmmnynbca
BbibepuTte nepegHnin ppoHT «Chl», ona OaHHbIX — BbICOKUA YPOBEHb
«Ch2», a pna gnviHbl cNoBa OaHHbIX — «4bity;

(3) OTKpOTE MEHIO HACTPOWKIN TPUITEPa, HAXXMUNTE OAaHHbIE HA CEHCOPHOM
9KpaHe 1 NCMOoNb3ynTe BUPTYyasnbHYIO NMPOrpaMMHYIO KnaBmaTypy, YTOObI
3agaTb ans naHHbix cootBeTcTBUE «0001 »;

(4) OTperynupyTe MNOPOroBbie YPOBHUN [OBYX KaHaloOB B COOTBETCTBUMN C

aMnIUTYOoOn curHana; rpadwudeckmnm uHTepdenc Tpurrepa SPI
n3obpaxeH Ha pucyHke 11-20:
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PucyHok 11-20. NHTepdeinc pekoanpoBaHus WwinHbl SPI

OnuncaHume nakeTa gaHHbIX gekoampoBaHus WKHbI SPI:

(1) NakeT pmaHHbIX AekoaMpoBaHNA OToOpaxaeT JaHHble 0 paboTe LWWHbI B
peanibHOM BPEMEHW.

(2) OaHHble pekooupoBaHWs OToOpaxalwTca B LUecTHaAuaTepu4HON
CUCTEME;

(3) JaHHble oTobpaxatoTcsa B 6enom LBeTe.

(4) Ecnn nosiBnsieTcs 3HaK «?», HEOOXOAMMO HACTPOUTb CTPOYHYHO Pa3BEPTKY
ONS MTPOCMOTpPa pe3yNbTaToB AeKOOMPOBaHUS.
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PucyHok 11-21. TekcToBbI nHTepdenc wuHbl SPI

OnucaHmne TekcToBOoro nHrepdenca SPI, kak nokazaHo Ha pucyHke 11-21:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: BpemeHHble uHTepBanbl MeXxay MNOCNeAHUMU W TEKYLLMMN
Kagpammu.

(3) «Data»: B COOTBETCTBUM C HACTPOWKOW [/IVHbI C/NOBa [AaHHbIX
oTob6pa)kaloTcs AekoaMpoBaHHble AaHHble. Hanpumep, ecnu annHa cnosa
OAHHbIX cOcTaBnaeT 8 6uT, B CTONOLIE AaHHbIX OTOO6paXkaeTca TONMbKO OOVH
6anT; ecnn gnnHa cnosa AaHHbIX cocTaBnaeT 16 6uT, B cTtonbue gaHHbIX
oTobpaxaeTtca 2 6anTa; ecnu aiMHa CnoBa AaHHbIX COCTaBNAET 24 6uTa,
oTobpaxaeTtca 3 banTa; a ecnu oJyinHa cNoBa AaHHbIX cocTaBnsaeT 32 buTa,
oTobpaxaeTtcs 4 6anTa.

(4) «Trigger»: «Yes» 03Ha4aeT, YTo Kaap OOCTUraeT ycnoBua Tpurrepa.

MpumevaHue: ognH kagp «One frame» namepseTca yCTaHOBNEHHOW «O/INMHON
CNOBa AAaHHbIX» N MOXET COOTBETCTBOBATb NMOTOKY Koaa 1 6uTa AaHHbIX.
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11.5 Tpmrrep m gexoaupoBasmne wmHbl 12C

[Ona npaBUIbHOro OEeKOAMPOBaHUS AaHHbIX WKHbI 12C 1 obecnevyeHus
CTabUNbHOCTK TpUrrepa HEobXoOMMO HACTPOUTb KOHMUrypauuio LLWHbI,
BbIMO/THUTb HACTPOMKW pPeEXMMA TPUTTEPa N YPOBHSA TpUrrepa.

o KoHdurypaumsa winHbl

S1 S2
npOBe,D,I/ITe nanbuem BMAEBO IO . mnnnm ., 4YTOObI OTKPbITb MEHIO

KOHduUrypaumm wmnHbl. KoHpUrypaumsa wWrHbI BKIKOYaAET TaKTOBbIA CUrHanN
(SCL) n nocnepoBaTenbHbie AaHHbie (SDA), cOOTBETCTBYIOLLME HACTPONKAM
kaHana. Cm. pucyHok 11-22:

PucyHok 11-22. MeHto KoHburypaunm wmnHsbl 12C

Mpumevanmna: ecnn yctaHoBneH kaHan SCL wnm SDA, cuctema
aBTOMAaTUYECKIN YCTAHOBUT ApYyrve KaHarbi.

e Pexunm Tpurrepa

OTKponTE MEHIO KOHUrypaumm Tpurrepa 1 Bbibepute COOTBETCTBYHOLLNIA
TMn Tpurrepa. Ecnu BbibpaH Tpurrep wWuHbl |12C, HaXxXmMuTe Ha TN W”
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B3aMMOCBSA3b TpUrrepa Ha aKpaHe, Kak NokasaHo Ha pucyHke 11-23:

Measure Save Cursor Sample Display Trigger

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

PucyHok 11-23. MeHto KoHpUrypaumm pexnma Tpurrepa wiuHbl 12C

OnuncaHme meHo peXxmvia Tpurrepa.

Ycnosue tpurrepa - Tpurrep cpabatbiBaeT, koraa SCL nmeeT BbICOKUI
ypoBeHb, a SDA nmeeT 3agHunin GPoHT (BKIOYaa NepeTpurrep).

YcnoBume octaHOBKW — Tpurrep cpabatbiBaeT, korga SCL nmveeT BbICOKUI
ypoBeHb, a SDA nmeet nepegHunn opoHT.

[MoTepsa noaTBepXaeHus — Tpurrep cpabartbiBaeT, korga 6uTt curHana
NOATBEPXOEHUS LUNHbI UMEET BbICOKUIN YPOBEHD.

[MOBTOPHLIN Tpurrep — Tpurrep cpabaTbiBaeT, Korga HOBOE YC/IOBUE
Tpurrepa NPoNCXoauT 00 YCNOBUS OCTAHOBKM.

Het nopaTtBepxpmeHuna apgpeca — Tpurrep cpabaTtbiBaeT, korga o6uTt
NoATBEPXOEHNA B MONE€ YCTAaHOB/IEHHOrO agpeca HenewucTBUTENEeH
(nrHopupys 6ut W/R), Bbibepute «Address» B [OaHHbIX Tpurrepa wu
NCMNONb3YMTE BCM/bIBAOLWYO BUPTyanbHYlO KaaBmaTypy Aansa ero
N3MEHEHWS.

Tun kagpa 1 — Start + Address 7 + Read/Write + Acknowledge + Data;
ecnun Bce 6UTbI B TUMNE Kagpa coBnagaoT, Tpurrep cpabaTbiBaeT Ha Kagpax
yTeHumsa/3anmcn B pexume 7-b6UTHOM agpecaumm Ha 17-mM pPOHTe
TaKTOBOro nmnysbca.
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Meton pabotbl Tuna kagpa 1: BbibepuTe 3HadYeHus nocne
agpeca/pgaHHbIX, HaXMWUTE Ha 3Ha4YeHua nocne afpeca/AaHHbIX Ha
CEHCOPHOM 9KpaHe U WMN3MEHUTE UX C NOMOLLbIO BCMAbIBAKOLLEN
BUPTYyaNnbHOW KNaBmnaTypbl.

Twun kapgpa 2 — Start + Address 7 + Read/Write + Acknowledge + Data 1 +
Acknowledge + Data 2; Tpurrep cpabaTbiBaeT Ha Kagpax YTeHusa/3anncum
B pexunme 7-0UTHOW agpecaunn Ha 26-M (POHTE TaKTOBOrO MMMY/bCa,
ecnu Bce buTtbl B TUNe Kagpa cosrnagatoT. MeTtopg paboTbl N0 HacTpowmke
TNa Kagpa 2 Takown Xe, Kak 1 gns tuna kagpa 1, noatomy nHdopmaums
30€eCb NMOBTOPATLCA He byeT.

YteHme paHHbix EEPROM - ecnmn onepauums 4teHUs, KOTopas COAEPXUT
6anT ynpasneHumsa 1010xxx EEPROM, nossnseTca Ha WnHe, n 6UT curHana
NOATBEPXOEHNA MPaBUNbHbIN, TO CYUTAHHbIE AAHHbIE MOXHO cobpaTb.
Ecnn cobpaHHble paHHble W 3afaHHble [OaHHble COOTBETCTBYIOT
YCTAHOB/IEHHOMY YCNOBUIO COOTHOLWIEHWs, cpabaTbliBaeT Tpurrep no
(pPOHTY TaKTOBOro curHana 6muta noaTeepXaeHms nocne 6anta gaHHbIX.

[Mocne Bbibopa «kEEPROM Data Read» HaXmumTe KHOMNKY COOTHOLLEHNS «=»
«>» «<» «#», MEeToL HAaCTPOMKN WUOEHTUYEH MeToLy HACTPOMKWM B nose
agpeca.

10-6uTHbIN Kagp 3anucn — Tpurrep cpabatoiBaeT no 10-6utTHOMY Kagpy
3anucun no 26-my GpPoOHTY TaKTOBOIro CUrHana, ecnm Bce uThbl B LLABNOHE
coBMnagator.

Pexum Ttpurrepa - ycnosme tpurrepa, SCL noagkntovaetca Kk Ch2, SDA

nogkntodaetcs K Ch1. BeinonHnTe cnegyowmne oencTBus:

(1) Haxxmunte S1, 4ToObl OTKPbLITb KaHaN AEKOANPOBaHMUSA, N HaxXMuUTe S1 ewle

pas, YTOObl OTKPbITb MEHIO KOHMUIypaLumn LLNHbI;

(2) BbibepuTe B kKayecTBe TUNA LWKNHbI «|2C», OTKPONTE MEHIO HACTPOEK LLUNHbI

1 BbibepuTe TakToBbIN SCL B KayecTBe kaHana Ch2;
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(3) OTkpoiTE MEHIO KOHUIypaLunn pexmnma Tpurrepa n HaxmmTe Ha «Start
Condition» Ha CEHCOPHOM 3KpaHe.

(4) YcTaHoBUTE MNOPOroBbIA YPOBEHb [ABYX KaHanoB B COOTBETCTBUU C
aMnInUTyOon curHana; rpadudeckmnm uHTepdenc Tpurrepa 12C
n3o0b6paxkeH Ha pucyHke 11-24;

PucyHok 11-24. 'pacuyecknin nHrepeinc wuHel 12C

OnuncaHue nakeTa gaHHbIX AeKoampoBaHuA WwWuHbl I2C:

(1) NMakeT pmaHHbIX AekoaMpoBaHNA OToOpaxaeT JaHHble 0 paboTe LWWHbI B
peasnibHOM BPEMEHW.

(2) JaHHble pekogmpoBaHMA oTobpaxaloTca B LIecTHaguaTepuyHOW
cucTeme;

(3) OTobpaxeHne comepXMMOro agpeca: agpec 4TeHna oTobpaxaeTcs
3eneHbIM LBETOM, adpec 3anncu oTtobpa)kaeTcsa XenTbiM LIBETOM, a
OaHHble oTobpaxatotca 6enbim usetom. «\W» obo3HavaeT onepauuto
3anucn, «R» o0603HayaeT onepaunto 4teHums, «D» o6o3Havaer
AeKoanpoBaHMe AaHHbIX, a «~A» 0603Ha4yaeT OTCyTCTBME OUTa curHana
NoATBEPXOEHWSA.

(4) Ecnn noaBnseTcs 3HaK «?7», HEOOXOAMMO HaCTPOUTb CTPOYHYHO Pa3BEPTKY
AN NPOCMOTpPa pesynbTaToB AeKOANPOBaHUS.
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PucyHok 11-25. TekcToBbI nHTEepdenc WnHbl 12C

OnuncaHue TekcToBOoro nHTepdgeiica I°C, kak nokasaHo Ha pucyHke 11-25:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTepBanbl MeXay NocneaHnMM onepaunamMm YTeHnsa/3anmcm m
TEKYLUMMIW onepaumaMmm YTeHns/3anmcu.

(3) «Address»: B agpecHon cTpoke «R» o3HavaeT onepauuto yteHus, a «\W» —
onepauyuto 3anncu

(4) «Data»: paHHble, OTNpaB/ieHHble OOHOW onepaunen YTeHUa N 3arnucu,
HaxoOATCA B CTPOKE AaHHbIX.

(5) «Ack»: B cTpoke noarBepxaeHus «X» o3HavaeT noTepro 6uta curHana
NOATBEPXOEHUS.

(B8) «Trigger»: «Yes» 03Ha4aeT AOCTMXEHME YCNOBUS TPUrrepa.

(7) «Restart»: «Yes» 03Ha4aeT AOCTMXXEHME YCNOBUSA Nepe3anycka.

11.6 Tpurrep n gexoauposanme wmnHbl ARINC429

[na npaBunbHOro gekoampoBaHna aaHHbIX WHbI ARINC429 n obecneyeHuns
CTabunbHOCTN Tpurrepa HeobxogMmMo HACTPOUTb KOHMUrypauutio LWWHBbI,
BbINMOMIHUTb HACTPOWKW peXnmMa Tpurrepa 1 ypoBHS Tpurrepa.
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o KoHpurypaums WwnHbI

S1 S2
npOBe,D,VITe nanbuem BJ1IEBO MO . nnm ., 4yTOObI OTKPbITb MEHIO

KOHdUrypaumm wnHbl. Heobxoammo HacTpouTb crieayoLlee:
icTouHuK gaHHbIX — BbibepuTte kaHan ana curHana ARINC 429.
dopmat cnosa - BeibepuTe pexum gekoagmpoBaHusa ARINC 429.

Oucnnen wunHel - YctaHoBuTe popmaTt ans gekogmpoBaHus gaHHbix ARINC
429.

Baud Rate - yctaHoBka ckopoctu curHana ARINC 429.

Kak nokasaHo Ha pucyHke 11-26.

PuncyHok 11-26. MeHto koHburypaummn wnHbl ARINC429

e Pexunm Tpurrepa

OTKponTe MEHIO KOHUrypaumm Tpurrepa n Bbibepute COOTBETCTBYHOLLNIA
TN Tpurrepa; ecnn BbibpaH Tpurrep wWmnHbl ARINC429, HaxxmmTe Ha Tvn K
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B3aMMOCBA3UM TpUrrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 11-27:

Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut

PucyHok 11-27. MeHto KoHburypaunmn pexmuma tpurrepa winHbl ARINC429

Ecnun ncnonbayetca tpurrep LABEL, SDI (ngeHTudmnkatop nctouHuka), DATA
mnn SSM (3Hak cmmBOna/cocTosiHUA), Nocne Bblbopa pexuma Tpurrepa
MCNONb3YNTE BCM/bIBAOLLYO BUPTYanbHYO KNnaBuaTypy Al ero UsMeHeHus,
BBeAUTE 3HadyeHne n Haxmute Ha «Enter» Ha BuMpTyanbHOW 9SKpaHHON
KnaBumaType, YToObl 3aBEPLLUNTb HACTPONKY.

OnuncaHme meHIo KOHpUrypaumum Tpurrepa:

a) WordBegin: Tpurrep cpabatbiBaeT B Ha4arse cnosa.

b) WordEnd: Tpurrep cpabaTbiBaeT B KOHLe CNOBa.

c) LABEL: Metka, Tpurrep cpabaTbiBaeT Npy BO3HUKHOBEHUW YKa3aHHOIO
3HayeHuns Tera.

d) SDI: peHTndunkatop NCTOYHMKA, TpUrrep cpabaTbiBaeT Ha yka3aHHOMN
NCXOQHOW KNnemMmMme.

e) DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHbIX JaHHbIX.

f) SSM: MeTtka cumBona/ctatyca, Tpurrep cpabaTbiBaeT Ha YKa3aHHOW
MaTpwLe cTaTyca CMMBO/A.

g) LABEL+SDI: Tpurrep cpabaTbiBaeT Ha yka3aHHOW METKE W YKa3aHHOW
KeMME NCTOYHMKA.

h) LABEL+DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHOW MeTKe U YKa3aHHbIX
OAHHbIX.

i) LABEL+SSM: Tpurrep cpabatbiBaeT Ha yKa3aHHON METKE W YKas3aHHOW
MaTpwLe cTaTyca CMMBO/A.

j)  Word Error: Tpurrep cpabartbiBaeT npu BO3HUKHOBEH OLLINOKK cnoBa.

k) Word gap error: Tpurrep cpabaTtbiBaeT Npuv BO3HWKHOBEHWW OLUNOKN
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npobena.

l) Verification error: Tpurrep cpabatbiBaeT npyv BO3HUKHOBEHUN OLUNOKUA
NPOBEPKW.

m) All errors: Tpurrep cpabaTbiBaeT Npy BO3HMKHOBEHUW KaKoOW-nnbo mn3
yKa3aHHbIX BblLLE OLLNOOK.

n) All O bits: Tpurrep cpabaTtbiBaeT Npy BO3HNKHOBEHWNW KaKoro-nnmbo 6uta
CO 3HaYEHMNEM HOJb.

o) All 1 bits: Tpurrep cpabaTbiBaeT npn BO3HUKHOBEHUW KakOro-nnbo 6uta
CO 3HayeHmnem 1.

e [exkopmpoBaHue nocnegoBatenbHom wmHbl ARINC 429

icTouHnkom wnamepsiemoro curHana sasnsetca kaHan CH1, dopmat
nekoampoBaHna - LABEL+DATA, oTtobpaxeHue B LIeCTHaguaTepuyYHOM
dopmaTe, CKOPOCTb nepepayn gaHHbix — 12,5 Kbut/c, pexum Tpurrepa -
LABEL. BeinonHuTte cnepytouime gencTeuns:

1) Haxmwute S1, 4Tob6bl OTKPbLITh KaHan AekKoaMpoBaHums, 1 HaxmuTte S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUTypaLun LUNHBbI;

Boibepute TN wWunHbl «429», ncrtouyHmk «CH1», dopmaTt gekoampoBaHuUS
«LABEL+DATA», oTobpaxeHue - khexadecimal», CKOpoCcTb nepenayn AaHHbIX
Kak «12.5kb/s».

2) OTKpOWTE MEHIO HAaCTPOEK TPUrrepa, BbibepuTe B Ka4ecTBe TUNa TpuUrrepa
Tpurrep wuHbl, S1-ARINC429, pexum Tpurrepa - «LABEL», n BBegute
«LABEL» kak «106» Ha BUpTyanbHOW KiiaBuaType.

OTperynupyinte BbICOKMI MOPOroBblAA YpPOBEHb TpUrrepa v HM3KWNIA
NnOpoOroBbl1 YPOBEHb TpUrrepa B COOTBETCTBUM C aMMIUTYOOW cCuUrHana.
[padpnyeckuin nutepdenic tpurrepa ARINC429 nsobpaxeH Ha pucyHke 11-
28:
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PucyHok 11-28. 'pacduruecknin nHtepdenc ARINC429

OnmncaHme nakeTa gaHHbIX gekogunpoBaHums winHbl ARINC429:

(1) NMakeT pmaHHbIX, Bcero 32 6uta, popmaTt gaHHbIX 8~1 (6UT MeTKW, CTapLLnA
6uTt nepsbin) +9~10(SD) +11~29 (6T maHHbIX, MNaaWNA OUT NEPBbIN)
+30~31 (6uT cocToAHMA cMBOna) +32 (6UT YeTHOCTK)

(2) MeTka (8 6uT) — oTOGpaxaeTca B BOCbMeEPUYHOM (hOpMaTe: XKENTbIM
LIBETOM

(3) SDI (2 6uT) - oTobpaxkaeTcs B 4BONYHOM popMaTe: CUHUM LIBETOM

(4) OanHble (19 6uT) — oTOBpaxatoTca B BbIOPAHHOWM CUCTEME NCYUCTIEHUS:
6€enbiM NN KpacHbIM LIBETOM, EC/IN €CTb OLLINOKA YETHOCTU

(5) SSM (2 6unT) — oTOGpPaXkatoTCA B ABONYHOM (hopmaTe: 3e/1eHbIM LIBETOM
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PucyHok 11-29. TekcTtoBbivi nHTepdenc ARINC429

OnucaHmne TekctoBoro nHtepgemca ARINC429, kak nokazaHO Ha pMICYHKe
11-29:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTEepBanbl MeXay NOCNeAHNMIN onepaLmaMmM YTEHNSA/3anncm v
TEKYLUMMIW onepaumaMmm YTeHns/3anmcu.

(3) «LABLE»: meTka, wunpeHTudmkatop WHpopmauuuy, oTobpaxaeTca B
BOCbMeEpPUYHOM hopmare.

(4) «SDI»: noeHTudmkaTop MCTOYHMKA/LENn, oTobpaxxaeTca B OBONYHOM
dopmaTe (oTobpaxaeTt XX, ecnv He NOAEHTNMULMNPYETCH OTAENbHO).

(5) «Data»: copepxmmoe nepepaHHOM wWHdoOpMauuKy, oTobpaxkaeTca B
BbIGpaHHOW CMCTEME NCHNCNEHUS.

(6) «<SSM»: maTpuya cumBONOB/cTaTyca, OTOOpaxaeTcs B [OBONYHOM
dopmate (oTobpaxaeT XX, ecnu He naeHTUdNLnPYeTCa OTAENbHO).

(7) «Error»: oTobpaxaet Tun owmbkm kagpa (owwnbka 4veTtHocTu «Pary,
owmnbka kagpa «Frmy).

(8) «Trigger»: «Yes» 03Ha4aeT 4OCTUXEHME YCITOBUA TpUrrepa.
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11.7 Tpwmrrep m gexogupoBaHme wmHbl 1553B

[na npaBuMNbHOro AeKoaMpoBaHMA AaHHbIX WKHbI 1553B n obecnevyeHus
CTabunbHOCTN Tpurrepa HeobxoAMMO HaCTPOUTb KOHMUrypauuio LUNHBGI,
BbIMOSIHUTb HACTPOWMKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

S1 s2

NMpoBeguTe nanbLem BMEBO MO . nnn ., 4YTO6bl OTKPbITb MEHIO
KOHuUrypaumm wuHbl. HeobxogMmo 3agaTb WCTOYHUK  [OaHHbIX U
LecTHagLUaTepuyHbI hopmaT, Kak nokasaHo Ha pucyHke 11-30:

PucyHok 11-30. MeHto koHpurypaumm wmnHbl 1553B

e Pexunm Tpurrepa
OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA

TN Tpurrepa. Ecnn Tnn Tpurrepa — Tpurrep WnHbl 1553B, HaXXMNTe Ha TUN
TpUrrepa Ha aKpaHe, Kak rnokasaHo Ha pucyHke 11-31:
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Measure Save Cursor Sample Display Trigger Autc Userset

Common Edge  PulseWidth  Logic N Edge Runt Slope TimeQut Video

PucyHok 11-31. MeHIo KoHUrypaumm pexmnma Tpurrepa wimHol 15538

OnuncaHme meHIo KOHpUrypaumum Tpurrepa:

a)

3arofoBOK  CUMHXPOHM3auuy  CnoBa  KOoMaHgpl/cTtatyca:  Tpwurrep
cpabaTbiBaeT B Ha4ane cnoBa komaHAabl/cTaTyca (B KOHLUE OOMNyCTUMOro
MMMNyNbCa CUHXPOHM3aLUUM KOMaHabl/cTaTyca).

3arosloBOK CUHXPOHM3aLMN OaHHbIX: Tpurrep cpabaTtbiBaeT B Hayane
cnoBa fAaHHbIX (B KOHLE [ONyCTUMOro WMMy/bCa CUHXPOHM3aLNN
OAHHbIX).

CnoBa koMmaHpbl/cTaTyca: Tpurrep cpabaTbiBaeT Mpu OGHapy>XXeHUU
yKa3aHHOro c/ioBa kKoOMaHAbl/cTaTyca.

ALpec ydaneHHOW KnemMMmbl: Tpurrep cpabaTtbiBaeT, Korga appec
yoaneHHom knemmbl (RTA) cnoBa KomaHAbl/cTaTyca coBnagaeTr c
yKa3aHHbIM 3Ha4YeHNEM.

[Mpn BblIOOpPE 9TOWM oONUUMK AOCTyNHa nporpamMmmHas knasmwa RTA,
nosponswowaa BblOpaTb LWecTHaguaTepuyHoe 3HavyeHme afpeca
yOANeHHOW KNemMmbl, N0 KOTOpOMY cpabaTbiBaeT Tpurrep. Npun Bbibope
OxXX (HecooOTBeTCTBylOLLEE 3HA4YeHWAa) ocuwnnorpad 3arnyckaeTcs Ha
nobom RTA.

Owwnbka MaH4YeCTEPCKOro KOAMPOBaHMA: Tpurrep cpabatbiBaeT npwu
0BOHapYy>XeHUN OLLINOKN MaHYECTEPCKOro KOONPOBaHUA.

CnoBoO paHHbIX: Tpurrep cpabaTbiBaeT Npy OOHaApPYXEeHUW yKa3aHHOro
CNOBa [aHHbIX.

Owwnbka nNpoBEPKM Ha HEYETHOCTb: Tpurrep cpabatbiBaeT npwu
0BOHapY>XEHNN HEBEPHbIX OUTOB MPOBEPKM Ha HEYETHOCTb A1 OAHHbIX B
cnose.

Bce owmnbku: Tpurrep cpabaTbiBaeT Npm 0O6HapPYXXeHWN OLLNOKW.
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e [NekopgmnpoBaHme nocneposartesnibHOM WKHbI 1553B

VicTouHukoMm mamepsaemoro curHana sasnsetca kaHan CH1, otobpaxeHwne
LUMHbI LIeCcTHaaLUaTepru4yHoe, CKOPOCTb nepeaayn AaHHbIX cocTtaBnseTt 12,5
KOUT/C, a pexxnmMmom TpuUrrepa sIBNSETCA 3aroflOBOK CUHXPOHM3aLMN CroBa
KOMaHabl/cOoCcTosiHMA. BbinonHmnTe cnepyolime oencTBunS:

(1) Haxxmunte S1, 4ToObl OTKPbLITb KaHaN AEKOANPOBaHMUSA, U HaxXMUTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLUnn LUNHBI;

(2) Bbibepute TN wunHbl 1553B, wuctoyHmk «CH1» un oTobpaxeHue
«hexadecimal».

(3) OTkponiTe MeHIO HaCTpPOWKWM Tpwurrepa, BblbepuTe B KayecTBe TuMna
Tpurrepa Tpurrep wuHbl 1553B 1 B KayecTBe pexuma Tpurrepa -
«3arosiIoBOK CMHXPOHM3aLnKn CNoBa KOMaHabl/COCTOAHUSAY.

MoporoBbi ypoBeHb KaHana perynmpyeTcs B COOTBETCTBUW C aMMANTYO0N
curHana. 'pacpuyecknm nHtepdenc Tpurrepa 1553B ns3obpaxkeH Ha pucCyHke
11-32:

PucyHok 11-32. 'pacdhunyecknin nHtepgenc wmnHol 15538
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OnuncaHme nakeTa gaHHbIX AaeKkoanpoBaHmaA WinHbl 1553B:

(1) Anpec yonaneHHom kKnemmbl (5-6UTHbIE AAHHbIE): CUHUM LIBETOM

(2) 3HaueHmne ocTtaBwmxca 11 6UT cnoBa KOMaHAbl/COCTOAHUSA: XENTbIM
LLBETOM

(3) JexkopompoBaHHble faHHbIE: OeNbiM LBETOM

(4) Ecnn B cnoBe KoMaHabl/COCTOAHUA WX JAHHbIX €CTb OLLMOKa YeTHOCTH,
ero [JeKoapOBaHHbIA TEKCT OTOOpa)kaeTca KpacHbIM LBETOM BMECTO
3eneHoro nnwn 6enoro.

(56) Owmbka cnHxpoHn3aumm otobpaxaeTca BMmecTe co cnoBoM «SYNCh».

PucyHok 11-33. TekcToBbIn nHTepdenc 15538

OnuncaHme TekcToBOro nHrepdgemca 1553B, kak nokasaHo Ha pucyHke 11-
33:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: HTEepBanbl MeXay NOCNeAHNMIN onepaLmaMN YTEHNSA/3anncm v
TEKYLLMMW onepauusimm YTeHuns/3anmcun.

(3) «Type»: TN kagpa (kagp pmaHHbix DATA, kagp komaHgbl/cocTossHmaA C/S,
npyrue N/A).

(4) «<RAdr»: appec ypaneHHoOW KkKnemmbl, OTOOpakaembii B BblIOpPaHHOW
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cucteme cumcneHumsa (N/A ona oTcyTcTBMA OTOOBPaXKEHNSA COAEPXKXMMOro).

(5) «Data»: copepxmmoe nepepgaHHOM wWHMOpMaunK, oTobpaxaeTca B
BbIOPaHHOW CNCTEME UCHNCNEHUS.

(8) «Trigger»: «Yes» 03Ha4aeT JOCTMXEHME YCNOBUSA TpUrrepa.

(7) «Error»: oTobpaxaet Tun owmbkn kagpa (owwnbka 4veTtHocTn «Par»,
ownbka MmaH4yecTepckoro koampoBaHumsa «M-chy).

FnaBa 12. ®yHKLMM rNaBHOM CTPaHMLbI

B atom rnaBe cogepXutcs onucaHme QYHKUW [aBHOW CTpaHunLUbl
ocumnnorpada ”M ONUCbIBAlOTCH (QYHKLUMMN BCEX 3HAYKOB Ha rfaBHOWN
CTpaHuLUe KU B HacTpomkax. PekomeHayeTcsi BHUMATENbHO NpoynTaTb 9Ty
rnaBy, 4TOObl N3y4nTb (PYHKUWW FNaBHOM CTpaHuUpbl ocumnnorpada cepun
OVS.

e MarasumH npmnnoxeHun e [anepes

e HacTponkm e KaneHpgapb

e YnpasneHue annamm e ONEKTPOHHbIE MHCTPYMEHTbI
o KanbkynaTtop e Yacobl

e bpaysep o OTkNOYEHME NUTAHUA

o ES file Explorer
Ha cnepytowem pucyHke npencTaBneHo cogep)XaHue rnaBHOWM CTpaHULbI

ocumnnorpada. lNpoBeanTe Nanbuem BAEBO NN BNPaBo, 4TOObl 0TOOPasnTb
ocTaBLwmecs npunoxenus. Cm. pucyHok 11-1.
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PucyHok 12-1. VIHTepdenc rnaBHOM CTPaHULbI

12.1 MarasmH npuioXeHui

HaxXmute Ha 3HA4YOK MarasmHa NpPUIOKEHNIN Ha rNaBHOW CTpaHuLe, YTOoObI
nepenTn K MHTepdency marasmHa NpUIoXeHnn, Kak Noka3aHoO Ha PUCYHKe
12-2. MarasunH npunnoxeHui BkoyaeT B cebs pasgenbl Network, Local, U-
disk n About.

P /s Office
ﬁ% ?‘

PEN

Smart Oscilloscope
(o]

< < ° ] )

PucyHok 12-2. MarasunH npunnoxeHuin
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CeTb

Haxxmumte Ha «Network», 4To6bl OTKPbITb CANCOK NPUIOXEHNNA.

HaxmuTe Ha 3Ha4oK NMPMNOXEHNA, 4YTOObI MPOCMOTPETb CBEOEHWNA, TaKMNE KakK
HOMEP BEPCUU TEKYLLETO NMPMNNOXeHNA n onncaHme npunoXxXeHmd, N HaxXmMmTe
Ha 3€eJIeHyl0 Oonuunio OTKPbITUA HKXe, 4YTOObI OTKpPbITb NI YCTaHOBUTDbL
Tekywee npunoXxXeHwme.

Haxmute Ha 3eneHylo onuuilo crnpaBa OT CNMcKa MNPUIOXEHWUA, YTOObI
OTKPbITb V1 YCTAHOBUTb NMPUNOXEHME.

Local

[MpunnoxeHus, KOoTopble BbINW 3arpyXeHbl N yCTaHOBNEHbI, OTOOpaxaroTca
nokanbHo. Ecnu nokanbHO OTCYTCTBYET 3arpyXeHHbln ann nakeTta
YCTaHOBKW MPUIOXEHUNS, NHTepdenc otobpasnt cooblueHme «There are no
available apk files in the local directory» («B nokanbHom kaTanore HeT
OOCTYMHbIX darnnoB apk»).

U-disk

NHTepdeinc U-gucka otobpa3nT NpunoXXeHns, KOTopble MOXHO OTKPbITb Ha
USB-gucke.

Ecnn USB-gnck He noaknitoyeH, nHtepdenc otobpasnt coobuieHme «U-disk
not inserted».

Ecnn nocne nogknioveHus USB-gucka Ha USB-ycTpomcTBe OTCYTCTBYHOT

dannbl apk onsa yctaHoBKU, MHTepdenc otobpaxkaeT coobuleHune «There is no
available apk file in the U disk directory».
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About

B wuHTepdence «About» MOXHO NpocMOTpeTb Mogenb 060pynoBaHuUS,
NPOMYCKHYK CNOCOBHOCTb, CEPUIHLIA HOMEP, MHDOPMaLMIO O BEPCUN, AaTy
OTrpy3km 1 uHPopmauymio 06 yCTaHOBNEHHbIX onuuax. OTtkpowuTe
BUPTYanbHYIO KnaBuaTypy W BBeOUTE HOMEP NULUEH3NW AN YCTAaHOBKM
COOTBETCTBYIOLLMX ONLUN.

PucyHok 12-3: IHTepdenc «About»

Mo>xHo ycTaHoBuTb cneaytowme onumm: UART, LIN, SPI, CAN, 12C, 1553B, 429
n gpyrue nocnegoBaTenibHble agekogepbl  (Cm. rnaBy  «3anyck 1

OEeKOOMPOBaHME Noc/efoBaTeNIbHOW LUWHbI»).

12.2 HacTpoiikmn

Haxmunte Ha «Settings» Ha rmaBHOW CTpaHuLe, YTOObl BONTWU B MHTEPdENC
«System Settings». HacTpoikun B nntepdence HacTpoek BkatoyatoT Network
& internet, Display, Sound, Storage, System wun About Oscilloscope, kak
nokasaHo Ha pucyHke 12-4.
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PucyHok 12-4 VIHTepdenc HacTpoOnKn CUCTEMBI

MopknioueHmne WLAN (Heo6xogmumo nogkntoumntb mogynb Wi-Fi)

Haxxmunte Ha 3Ha4vok «WIFI», 4To6bl BONTK B HTEpdenc HacTpoek WLAN, kak
nokasaHo Ha pucyHke 12-b.

< Network & internet

PucyHok 12-5. Hactpowka nogkntovyeHus WLAN

Haxmute Ha naHenb BKJ'II-O‘-IeHI/Iﬂ/BbIKJ'IPO‘-IeHVIFI, 4YTOObI BKNOUYNTD beHKLI,I/IlO
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WLAN. Ocuunnorpad MOXeT aBTOMaTU4YeCKW CKaHMPOBaTb OKpyXXatouiue
6ecnpoBoHblE CETU 1 OTOBpaXkaTb X MMEHA B BMAE Crucka.

Haxmute Ha 6ecnpoBOAHYO CETb, K KOTOPOWM HY)XXHO MNOAKIHOYUTLCA, U
nosiBMTCA NoJsie BBOAa naponsa. Beegs naponb ¢ NMOMOLLBIO BUPTYanbHON
KnaBmaTypbl, HaxXxmute Ha «Enter», yTobbl MogknNtO4YUTL ocumnnorpad K
6ecnpoBOAHON CETW.

Nocne nogkntoYeHUs CETU HaXMWUTE Ha LLIEeCTepeHKy HacTpoek cnpasa OT
ceTtu, 4Tobbl NnpocmoTpeTb ee MAC-agpec, IP-agpec, wnio3, DNS n gpyryto
noapobHyo nHhopmauuio.

HaXxXmunte Ha TeKkyLlylo CeTb, YTOObI MONYYNTb AOMNONHUTENbHbIE HACTPONKN
nna WIFI.

Ethernet

Mookntounte pasbem LAN ocuumnnorpacda k cetm Ethernet. [locne
nogkntodeHnsa Haxmmte Ethernet, 4To6bl BONTN B NHTEP(ENC HACTPOMKN
Ethernet, cm. pucyHok 12-6.

11:56AM @ ¥

< Ethernet
IP address
12.168.4.24
Netmask

Gateway
168.4.25

DNS1
168.4.25

DNS2
114.11 1

Ethernet Ip mode
DHCP

12-6. HacTtpoinkun nogkntodeHus K cetn Ethernet
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Touka gocTyna m co3gaHme TOYKM AOCTyna Ha MmoobunbHOM TenedgoHe
(TpebyeTca nogknioueHne monyna Wi-Fi)

Haxmunte «Network» n «Internet» -> Touka goctyna v obLmin gocTyn K CETH,
4TOObI BONTW B HTEPenc HacTponkn Toukn goctyna WLAN.

Haxmute « WLAN Hotspot», 4To6bl BONTK B TOYKY AOCTyNna N OTKPbITb ee. C
NOMOLLIbIO BUPTYanbHOW KnaBmaTypbl MOXXHO BBECTU MMS CETU W NAPOb O
HacTpoeK, KakK MnokKasaHo Ha pucyHke 12-7. [lpyrue ycTpowmcTBa MOryT
obmeHumBaTbca danmnamn obnacty BUOAMMOCTW, MOAK/OYAACb K TOYKE
BUOVNMOCTMW.

11:57AM @ ¢

= Hotspot & tethering

Ethernet tethering
: e's int

PucyHok 12-7. HacTpownka noptatuBHom Touku goctyna WLAN
Owncnnen
Haxmmnte Ha 3Hauykm pgucnned, 4YTobbl HACTPOUTb YPOBEHb SPKOCTU

ocumnnorpada, TEMHy Temy, obown, pas3mep wpudta wm pasmep
oTObOpaXkeHus.

YpPOBEHb APKOCTN: 4TOBbLI HACTPOUTL APKOCTb ANCMIES 9KPaHa, HEObXoANMO
nepeTawnTb NHONKATOP COCTOSAHUS.
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TemMHas Tema: 9T0 (PyHKLMSA MCNOSIb30BaHMNA YHEPHOro (POHa, YTOObLI NPOAINTD
CPOK cny>xbbl 6baTapen Ha HEKOTOPbIX 3KPaHaXx.

O6ou: YcTaHoBKa 060eB aKpaHa.

Paamep wpundTta: VIameHeHne pasmepa wpudTa gucnnesd CUCTEMbI.

Pasmep OTO6pa)KeHVIF|Z YBennyeHne wnu YMEHblLLUEeHne 3n1eMeHTOB Ha
9KpaHe. HeKOTOpre NMPUNOXEHNA Ha 3KpaHe MOIryT USMEHATb NMOJIOKEHNE.

3ByK

Haxmunte Ha 3Ha4yoK «sound» W nepeTawuTe WMHANKATOP COCTOAHWUS B
pasgene 3ByKa, YTOObl M3MEHUTb FPOMKOCTb MynbTUMeAua, rPOMKOCTb
OyaunbHMKa N TPOMKOCTb YBeJOMIEeHUA. HaxaB Ha menoanio yBeoMIeHNs
NO YMOJYaHNIO, NMPOMONTECH MO CMNNCKY BBEPX N BHU3, 4YTOObI BbiOpaTb
Menoauto, 3atemMm HaxmmTe Ha «OK».

XpaHeHwme

Haxmmnte Ha «Storage», 4T06bl BOWTN B WHTEpPdENC MPOCMOTpa
NPOCTPAHCTBA [O/19 XpPaHeHWs, 3aTemM npocMoTpuTe OOLLIYy0 eMKOCTb
XpaHunuuia, paamMmep OOCTYNHOro NMPOCTPaHCTBA, a Takxke pasmMmep namaTtu
NPUNOXEHN (OaHHbIE TMPUNOXEHNA W MEeOVNAKOHTEHT), N306paXxeHun,
B1OE0, ayamo (My3bika, pPUHITOHbI, MOAKACTbI U T. A.), 3arpy>KaemMoro KOHTEHTa,
OAHHbIX K3La u T. A.

Ecnn nopgkniodeHo USB-yctponctBo, o0Tobpasutca o0was eMKOCTb
XpaHWIML@Aa N OOCTYMNHbIA pasmMep NamMsaTW, a TakXkKe MOXHO yaanuTb W
otchopmaTmpoBaTb SD-kapTy.

CHMMMOK 3aKpaHa

Haxmute Ha CHMMOK 3KpaHa, 4YTOObl BOWTW B HACTPOMKWN COXPaHEeHUs
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CHMMKOB 3KpaHa, 1 BKNtoumnTe napameTp «Save screenshot to U disk». Korga
coeguHeHne c¢ U-gnckom 6OygeT pacno3HaHO, CHMMOK 9KpaHa Oyper
coxpaHeH Ha U-gucke nepBbiM (NyTb - PictureScreenshot). Npwn oTcyTcTBUN
ancka U ecnu gnck noakntoYveH, OH COXPaHAETCS B JTIOKANIbHOM XPaHUNLLE.

A3bIk M meTO4 BBOOA

HaxXmuTte Ha 3Haukm «System — language» 1 BBoaa, YToObl yCTaHOBUTb A3bIK
cucTeMbl 1 cnocob BBoAA.

A3bik: gobaBbTe A3bIK W MepeTalimMTe ero Ha MepByld MO3ULMIO CrMcka
A3bIKOB, YTOObI cAenaTb ero CUCTEMHbIM A3bIKOM.

[MpoBepka opdorpapumn: ecnun aTa GYHKUMA  BKAOYEHa, Obyaet
aBTOMAaTNYECKWM NPOBEPATLCA NPaBUNbHOCTb BBOAA TEKCTA.

OKpaHHas kKnaBmaTypa Bk/o4yaeT B cebs knasmaTtypy Android m Gboard,
HaXMWTE Ha 3HA4YOK yrnpaBleHUs SKpPaHHbIMW KnaBuaTypamu, 4YTOObI
OTK/OUYNTb OOHY N3 HUX.

[lononHuTenbHblE HACTPOWMKW BKAKOYAKOT NPOBEPKY opdorpadunn, cnyxoy
aBTO3aMNoONIHEHWNS, NNYHbIN CNOBapb, CKOPOCTb YKa3aTess.

Hata n Bpems

Haxmute Ha «System» — 3Hauku paTbl U BPEMEHWN, YTOObI YCTAHOBUTb
CNCTEMHYIO OaTy 1 BPEMSI.

icnonb3oBaHMe ceTeBOro BpEMeHW: e/l 9Ta onuusa BKIOYEHa, B Ka4eCcTBe
CUCTEMHOIo BpeMeHn OyaeT Mcronb3oBaTbCA BpPeMs, MpenocTaB/ieHHOe
ceTblo.

Nocne BKOYEHUA BTOr0 MapamMeTpa OaTy U BPeMs Henb3f YCTAaHOBUTb
BPYUYHY!IO.

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



212

YcTaHOBUTL gaTy: YCcTaHOBKA CUCTEMHOWN AaTbl BPYYHYIHO.
YcTaHOBUTbL BpeMst: YCTaHOBKA CUCTEMHOIO BPEMEHW BPYYHYIO.
BbibpaTb YacoBOW NosAC: YCTaHOBKA YaCOBOro Nnosica BPY4YHYHO.

icnonb3oBaTb 24-4acoBYyO CUCTEMY: EC/IN 9Ta ONLMSA BKOYEHA, CUCTEMHOE
Bpems byaeT 24-4acoBbiM, @ €CN BbiK/TlOUYEHa, 12-4acoBbIM.

06 ocuwmnnorpadge

B nHtepdence «About» cogepxmntcs opungnyeckas nHpopmaums, Bepcus
Android, IP-agpec, Homep cbopku 1 gpyras nHpopmauums.

MoppepxmnBaemble obHoBNEHUsA OHNaWmH: oOHOBNEHME
BKJTKOYEHUSA/BbIK/TIOYEHUA CNCTEMbI, OOHOBNEHWE NPUNOXEHNH, OBHOBNEHNE
NHTepdelnca 3arpy3kum, 06HOBEHE PYKOBOACTBA NOIb30BaTENS...

12.3 Ynpasnexmue dannamm

MpunoxeHne meHepxepa dannoB MoXeT obecneunTb ObICTPbIA OOCTYMN U
ynpaBfieHne pasnnyHbiMu pamnamm, XpaHawmmmncs Ha 06opygoBaHNN.

HaxXmumnte Ha 3Hadok npunoxeHus «Files» Ha akpaHe rnaBHOW CTpaHWULpbI,
4TO6bI BONTN B MHTEP(ENC yrnpaBneHns ¢annos.

Recent: nokasbiBaeT painbl, KOTOpbIE ObIN HEQABHO OTKPbLITHI

Classification: npocmoTp dannos no Tmnam, Bko4asa n3obpaxeHus, BUAEO,
ayamno, 0OKYMEHTbI, 3arpy3kum, STO n T. a.

Local: npocmoTp cogepXmmoro, XpaHsuleroca B ocuwunnorpade, B
TPaguLMOHHOM pexmnme cnmcka nanok. Ecnu nogknioveHo USB-ycTpoincTeo,
copepxunmoe USB-ycTpoicTBa Takke MOXET ObITb JOCTYNMHO Yepes3 BHELLIHEEe
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XpaHunuuie.

[na paboTbl ¢ harinamm NPOCTO HAXKMUNTE U yOepPXXMBaAUTE ognH daiin, 4Tobbl
BbibpaTb ero. BoibpaHHbIN hann 6yaeT NOMeYeH CUHUM CMBONOM ». 3aTem
HaXXMWUTe ocTaBLunecs dannbl anga Bbibopa. 3aTeM HaXMUTE HA OCTaBLUMECS
dannbl, 4TobbI BbIGpaTh NX. ECNn HEOb6XoanMmo BbibpaTb BCe hamsbl, HAXMUTE
3HA4YoOK B NPaBOM BEPXHEM Yry aKpaHa 1 HaxmuTe Ha «Select ally, 4To Takxe
BKJIIOYAET KOMMPOBaHWMeE, Bblpe3aHune, cxaTtme, nepemmMmeHoBaHne n gpyrme
onepaunmn. HaxmmTe 3Ha40K KOpP3uHbI, YTOObI yaanuTb dannbl.

12.4 Kanbxkynarop

HaxmuTe Ha 3Ha4yoK KanbKynaTopa Ha rNaBHOW CTpaHuLle, YTobbl OTKPbLIThb
NpUNoXeHne KanbKynsatopa.

KaﬂbeﬂﬂTOp MOXET BbINMOJ/IHATL MPOCTbIE€ BbIYNCIEHNA  CJTOXXEHWA,
BblMNTaHWA, YMHOXEHWNA N OE€NEHNA, a TaKXe Hay4YHble BblHNCITEHNA.

12.5 bpaysep

Haxmute Ha 3Ha4yok Opay3epa Ha raBHOW CTpaHuue, 4YTobbl BOWTU B
nHTepcgenc bpaysepa. [locne aToro, ecnu COCTOAHWE CETU XOpoLluee, OH
MOXET MoNny4nTb AocTyn K VIHTepHeTy.

12.6 Nanepen

Haxmute Ha npunoxeHmne «Gallery» Ha rnaBHoOWM cTpaHuue uHTepdeinca,

4yTOObl BOMTU B MHTEpPdENC NpPOoCMOTpa MN300paXKxeHUn, Kak NoKasaHo Ha
puycyHKe 12-8.
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PucyHok 12-8. VIHTepdeinc npocmMmoTpa nsobpaxeHum

[anepes npenocTaBnsieT NOKaNbHO COXpaHeHHble doTorpacdun/Bmuaeo ¢
dyHKUMAMN  NPOCMOTPa  M300paxeHunn/Bnageo ©n  pegakTUpPoBaHUA
doTorpadpui.

B uHTepdenrice npocmoTpa M300paxeHNn nN306paKeHnss N BNAEO MOXHO
KnaccuguumpoBaTb MO pasHbIM KaTeropusiM B COOTBETCTBUW C METOLOM B
BEPXHEM JIEBOM Yrly W HaXumMaTb Ha HUX, 4YTOObl MpocmaTpuBaTb
n3006paxeHns Nnn BULEO.

[Mpy NpocMoTpe N306pPaXKEHUN HAXXMUTE HA HUX, YTOOblI OTOOPA3nNTb X Ha
Becb 3KpaH. [Mpn npocmoTpe BMAOEO npoBeauTe nanbLEeM BNEBO U BrMpPaBo,
4TOObI BbIOPaTh BUOEO, KOTOPOE HEOBXOAMMO BOCNPOM3BECTU. HaxxmumTe Ha
KHOMKY BOCMNPOM3BEAEHNS B BUAE TPEYrofbHUKA, W BUOEO HAYHET
BOCMNPOM3BOANTLCA  aBTOMAaTUYECKW. KocHunTecb  3kpaHa,  4TOObI
NPUOCTaAaHOBUTb BOCNpomn3BeaeHme. B pexxnme otobpaxeHmnm Ha BECb 9KpaH
nepetawmte wn3obpaxeHnsas BNEeBO W BMApaBo, 4YToObl NPOCMOTPETH
npenblaoyLlime n cnegyowme n3obpaxeHums. HaxxmmTe Ha KHOMKY nepexofa Ha
lar Hasaf, 4Tob6bl BbIATU M3 MOMIHO3KPAHHOIO pexmnma, Kak rnokasaHo Ha
puycyHke 12-9.
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PucyHok 12-9. VIHTepdenc noNnHO3KpaHHOIo NPOCMOTpa N3o06paxeHnm

Mpn npocmoTpe M306paXeHUM U BUOEO HAXXMUTE Ha OMNUUIO B MNPaBOM
BEPXHEM YI/ly 9KpaHa 1 LWEeNKHUTe, YToObl BbiOpaTb 9nemMeHThbl. I3o06paxeHuns
N BUOEO MOXHO BblOpaTb. HaxxmmTe Ha 3Ha4YOK KOP3MHbI B MPaBOM BEPXHEM
yrny aKpaHa, 4tobbl yoanmntb n3006paxeHuns nnm suaeo.

Mpn nogknoyeHnn USB-yctpowctBa K ocuwnnorpady, ecnn Ha USB-

YCTPOMCTBE €CTb W3006paxeHuss nnm BWUOEO, OHWM OyayT aBTOMAaTUYECKW
oTobpaxaTbcs B MHTEpdENCE NPOCMOTPa N300paxKEHN.

12.7 Kanenpgapb

HaxmwuTte Ha 3Ha4ok npunoxeHuns «Calendar» Ha aKpaHe rnaBHOWM CTPaHWLbl,
4TObObI BONTN B MHTEP(ENC KaneHaaps.

Haxmunte Ha «TODAY» B npaBOM BEPXHEM Yriy 3aKpaHa, YToObl NepenTn
HENOCPEACTBEHHO K CEroAHsLLHEN aaTe.

HaxmunTte Ha gaTy B N€BOM BEPXHEM Yriy aKpaHa, YTobbl HACTPOUTb CTUIb
oTOOpaXeHnsa KaneHgapsa No gHAM, HefleNnaM N MecsLaMm.
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12.8 neKTpoHHbIe MHCTPYMEHTDI

Mpuno)XeHne aNeKTPOHHbIX MHCTPYMEHTOB MOXET NpPefoCcTaBUTb YO0OHbIN
Habop 9NEKTPOHHbIX MHCTPYMEHTOB /151 BbIYUCNEHUSA.

1202pM @ ¥

Res Vol divider cal

Reactance cal

Colored ring R cal

Resonant cal

RC filter

Parallel resistance

Three-terminal voltage

Node voltage division

Precise resistance

PuncyHok 12-10. QyHKUMSA 9NEKTPOHHbBIX MHCTPYMEHTOB A9 Bbl4NCNEHNS
12.9 Yachi

HaxXmmte Ha 3Ha4yoK BPEMEHMN Ha T[NaBHOM CTPaHULE WM 3HAYoK
npunoxeHunsa «Clock», 4ToObl OTKPbITb 9KpPaH HACTPOEK YacoB, KakK NMOKa3aHOo
Ha pucyHke 12-11.

12.10 byannbHuk

Add an alarm: HaxmumnTe Ha KHOMKY «+» HUXe, YTOObl 406aBUTb OYAUITbHUK U
co30aTb HAaCTPOMKMN.

Alarm time: nepeTtawmte po3oBylO TOYKY Ha unpepbnarte, YTobbl YCTAaHOBUTDb
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yachbl, U NepeTaLwuTe eLle pas, YTobbl YCTaHOBUTb MUHYTbI.
Repeat: mocTynHo ¢ noHegenbHWKa MO BOCKPECEHbE, HAXMMUTE Ha 3HaYyoK
KaneHaapsa cnpaBa, 4YToObl BOWTW B KaneHaapb AnA WHAWBWAOYaNbHOIO

BblOOpA.

Alarm ringtone: Bblbepute wmenoguo OyaunbHUKa, NoanepXuBaeT
NoKanbHYy Menoanto, CUCTEMHYIO MeNoguto, OTCYTCTBUE MENOLUNN.

Label: npn cpabatbiBaHn 6yannbHUK BygeT oTobpaxaTbCsa Ha 9KpaHe.
Delete alarm: HaxmunTe Ha Bpems ByansnbHMKa, KOTOPOE HYXXHO yOanwuTb, B
cnuncke n Bblbepute «Delete» B HMXKHEN YacTu CTpaHUUpbl pefakTupoBaHNS

OyaounbHMKa.

Switch status: HaxmwuTe Ha nepeknwyaTenb 3a OyaAUNbHUKOM, 4TOOBbI
BKJTFOUUTb U BbIKIKOYNTb €rO0.

MwupoBoe Bpems

Add region: Haxmmte Ha KHOMKY BHW3Y C Wn300paxeHmem rnobyca w
BblOepuTe ropof B cnncke ropoaos.

Tanmep

Add timer: Beegute yac, MUHyYTbl N CEKYHAbl, HAXMUTE Ha TPEYrobHYHO
KHOMKY, YTOBbl Ha4YaTb O6paTHbIN OTCYET.

Delete timer: Haxxmute «DELETE», 4T06bI yOanunteb Tanmep.

Pause: Haxmute Ha KHOMNKY C [OBOWHbIM MPSAMOYrOSibHUKOM, 4TOObI
NPUOCTAaHOBUTb TaMep.
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CekyHpomep

Start: HaxxmumnTe Ha TpeyronbHyt KHOMKY, YTOObl Ha4aTb OTCYET BPEMEHW.

Pause: Haxxmumnte Ha KHOMKY C OBOWHbIM MPSAMOYrOSIbHUKOM HMXE, YTOObI
NPUNOCTAaHOBUTb CEKYHOOMED.

Mark: HaxxmuTte Ha Kpyrnyto KHOMKY, YToObl coenatb OTMETKY.

12:02 em

MON._ JaN 1%

PucyHok 12-11. YcTaHoBKa BpemeHu

12.11 OTKnioueHme nuTaHnNa

Haxmunte v yoepxmBanmte KHOMKY NNTaHWSA @ 4YTOObl OTKPbITb MEHIO
HaACTPOWKM BbIKITIOYEHUS NNTAHNA, KaK MOKa3aHOo Ha pucyHKe 13-12. QyHKums
BbIKJTIOYEHUS NMUTAHUA COOEPXUT 4 BapuaHTa: BbIK/IIOYEHWe, rnepesarpyska,
pexXmnm oxmaaHua, 610KMpPoOBKa aKpaHa.
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PucyHok 12-12. IHTepdenc BbIKTHOYEHNSA MUTAHUS

O
BbikntoueHue: Haxmunre KHomnky , YTOObI BbIKHOYUTb ocuunnorpaag.
Mepesarpyska: HaxxmmnTte KHOMNKy , YUTOObI BbIMOMHUTb NMepe3arpysky
ocuunnorpada.
Pexxum oxumpaHmsa: Haxmute Ha KHOMKY , 4TOObI nNepeBecTun

ocumnnorpad B pexxnm oOXXnOaHus, HAXMNTE Ha KHOMKY NMTaHusa @, 4YTOObI

BbIBECTU €Ir0 N3 peXmnma oXXmnagaHms.

S

BnoknpoBka 3akpaHa: Haxmute KHOMKY , 4TOObI 3abnokmpoBaTb
aKpaH ocuunnorpadga, NoBTOpUTE 3TO AENCTBUE, YTOObI pa3bnokupoBaTb
9KpaH.

12.12 ES file Explorer

Vicnonb3ymnte 6paysep damnos ES gna 6ecnposogHon nepepayn ¢dannos
ocuunnorpada Ha KOMMbOTEPbI 1 CMAPTEHOHbI.

PykoBopgcTBo no akcnnyartaumm. Ocuymnnorpad naéoparopHoia VESNA OVS3



220

MopgkntounTte ocumnnorpad kK Wi-Fi n HaxognTecb B TOM XXe CETEBOM LUIO3E,
yTo W KomnbtoTep/cmapTdoH, HaxmuTe «Network» B npaBonm yacTun
nonb3oBaTenbckoro nHtepdemnca ES file Explorer, 3atem HaxmuTte «View on
PC» n «TURN ON», 4ytobbl nonyuunTsb ftp-agpec v nopr.

553PM » @

Network Status
<unknown ssid>

—

—
[

Input the address on your PC

fAp://192.168.2.129:3721/ <

TURN OFF

L [ | o =] <) (O]

PucyHok 12-14. ES file Explorer

Ha komnbloTepe: yctaHoBUTE nporpamMmmy ftp-knmeHT, B KayecTBe nprmepa
3necb mcnonblyetcs FileZilla. Tlomectnte KomnbioTeEp U ocuwnnorpad B
OOVMH CEeTEeBOW LWMIK3, CO3OaNTe HOBbLIN CaWT, WCMOMb3YyNTE MPOTOKO
nepepadin danmnos FTP, BBeouTte agpec XocTa W HOMep MopTa,
creHepumpoBaHHble npoBoaHmMKom dannos ES ocuymnnorpada, n yctaHoBUTE
TN BXOA4a B CUCTEMY - aHOHVMHbIW.
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Protocal: | FTP - File Transfer Protocol

v
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Remote site: |/

Encryption: | Use explicit FTP over TLS if available

Logon Type: | Anonymous

Host: 192.1682.120 ‘ Port: | 3721 ‘

v

/
? .appMarkerCache
? .estrongs
9 UserGuideCache
? Marms
i 7 Android
7 appMarket
? Audiobooks
? backups
? DCIM

PucyHok 12-15. FileZilla

Ha cmapTtdoHe: yctaHoBUTE NpunoxeHne ftp-knneHT, B Ka4ecTBe rnpumepa

MOXHO B3aTb npunoxeHme ES file explorer. Paamectute cmapTtdoH u

ocumnnorpad Ha ogHOM ceTeBOM LUNtO3e, oTkpounTe ftp n BBegmnte URL-agpec

N HOMEp MopTa, CreHepupoBaHHblie ocuunnorpadom ES file explorer, n

noaKnto4mTech (BBOA y4ETHOW 3anmcuy 1 naponsa He TpebyeTcs).

URL 192.168.2129
Port 37

Account

Password

Mode

Codec

Title

15:15

a

Download

Movies

DCIM

appMarket

backups

Pictures

Android

UserGuide

Music

Podcasts

Ringtones

&

192.168.2.129

PucyHok 12-16. ftp cepBep Ha cmapTdoHe
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12.13 Bin to Csv

CoxpaHsiemble gaHHble 1 gnnHa danna CSV moryTt gocturatb 360K. Ecnn
rnybunHa namatu npesbiwaeT 360 K, a HeobxoaMmo COXpaHUTb BCE TOYKU
OAHHbIX, BAM HY)XHO COXpaHuTb ocuunnorpammy B dopmate BIN, a 3aTtem
npeobpasoBaTtb dopmaTt BIN B dopmat CSV ¢ nomouwbid HacTONbHOro
NHcTpyMmeHTa BinToCsv, 4UToObl COXpaHUTb BCE TOUYKW OAHHbIX.

206PM @ ¥

No. Name Size Process Del

1 2401150002 bin 703.38KB I Incomplete ‘ DEL

+ Add to utput patt smart/in2csv

12-17. Mpunoxenne BinToCsv

Ncnonb3oBaHme: coxpaHnTb ocuunnorpammy B popmate BIN, nogpobHee
CM. B rnase «XpaHeHue ocuumnnorpamm». lNepengnte Ha paboymin cTton u
oTkpouTe npunoxeHme BinToCsv. HaxmuTte kHonky «Add» B T€eBOM HVKHEM
yrny. [lporpamma aBToMaTmnyecku nepenget K mecty coxpaHeHus BIN-daina
N0 YMONYaHUIO N OTKPOET coxpaHeHHbI BIN-dann. Haxmunte kHonky «Start»
B MPaBOM HWXHEM Yrny N OOXANTECb 3aBeplleHns KoHBepTauuwn. [yTb
BbIBOAA HE NoAAepXmMBaeT mMoandukaymnto.
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No. Name Size Process Del

‘ 1 I 2401150002 bin 703.38KB Transform:56%

+ Add to utput patl smart/in2esv

12-18. BbinonHsaeTca npeobpasosaHue BIN B CSV

[Nocne 3aBepweHns Npeobpa3oBaHUs OTKPOWTE NMPUAoXeHMe ons paboTbl ¢
dannamn wn BBeaute nyTb smart/bin2csv, 4TOGbLI HAWTX YCMELUHO
npeobpa3oBaHHbIN hanmn csv. Takme damnbl 3aHMMaAOT 60NbLLIOW 0O6bEM.
[Nepepn KoHBepTaumen obpaTtnte BHUMaHME Ha OCTaBLLUEECHA MECTO B MaMATN
ocuwmnnorpada (32 6, 6e3 yyeta 3aHMAeMOro CUCTEMHOI0 NPOCTPaHCTBA).

Fnasa 13. [lncraHymnoHHOeE ynpasseHme

B aToln rnaBe onucbiBaeTcs NPUMEHEHNE XOCT-KOMMbKOTEPA, MOBUIBHOIO
ANCTaHUMOHHOro ynpasneHus m komaHpg SCPI, 4yTobbl NoHATbL yHKLUUN
ANCTaHUMOHHOIO ynpasneHus ocyunnorpada cepum OVS.

e  XOCT-KOMMbIOTEP

e MobunbHoe gMuCcCTaHUMOHHOE ynpaBneHumne

e SCPI
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13.1 XocT-KOMnblOoTEP

[na ynpaeBneHmna nprnbopom ¢ NOMOLLbIO NporpaMmMHoOro obecnedyeHmsa XocT-
KOMMbIOTEPA CHayana Heobxoammo yctaHoBUTb papamBep NI, 3atem
3arpy3mTb W YCTAaHOBWUTb nporpammHoe obecneyeHne RemoteDisplay.
[laHHOe nporpammHoe  obecneyeHne NPUMEHMMO  TONbLKO AN
ocuwmnnorpada cepum OVS.

13.1.1 YcTaHOBKa nporpaMmMHOro o6ecneyeHms XocT-KOMnboTEpPA

NMpumevaHme: [MporpammHoe obecne4vyeHmne XOCT-KOMMNbIOTEpPA
nogaepXmnBaeT TONbKO onepaunoHHyto cuctemy Win7 nnn 6onee no3gHIo0
Bepcuto. CHayana Ha KomnbloTepe Heobxoanmo yctaHoBUTL aApawmBep NI-
VISA.

13.1.2 MNMopaknouyeHme XoCcT-KOMMNbIOTEPA

NMopknioueHme ¢ nomouwbio USB: nogkniounte USB-ycTtponcTtBo K
KOMMbloTepy 1 ocumnnorpady ¢ nomoubio USB-kabensa nepegayn OaHHbIX.
[Mocne Toro, Kak KomnbtoTep pacno3HaeT USB-yCcTpomcTBO, OTKPOMNTE XOCT-
KOMMbIOTEP, YCTAHOBUTE pexmnm nogkntoyeHns Ha USB , 1N nHopmMauns
o6 ycTpomcTBe oTOb6pa3nuTcA B none oTobpaxeHums wHdopmaumn o6
YCTPOMCTBE B MNPaBOM HWDKHEM Yrny. 9TO O3Ha4yaeT, 4yTto ocumnnorpad
HangeH. HaxmuTe, 4Tobbl NOOKNOYNTLCA K BblIbpaHHOMY ocumnnorpady.

MopknioueHme ¢ nomowbro WIFI: B HacTpoinkax ocumnnorpada — MEHIO
WLAN Bbi6epute WIFI n nogkntounte 10T Xe WIFI Kk komnbioTepy, 4TOOLI
ybeamTbCcs, YTO KOMMbIOTEP M ocuymnnorpad HaxogaTcs B OOHOWM cCeTu.

OTkponTe xocT-komnbtoTep, yctaHoBuTe Net a B KayecTBe pexmnma
nogkntoyeHnsa, n umHdopmauyma ob ycTpomcTBe o0TobpasuTca B Mnone
oTobpaxeHuss nHpopmaumm o6 yCTPOMCTBE B MPaBOM HUKHEM yrny. 310
O3Ha4vaeT, 4YTo ocumnnorpad HamgeH. HaxmwuTte, 4Tobbl NOOKAOYUTLCA K
BblIGpaHHOMY ocuunnorpady.
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MopknioueHme c¢ nomouwbio BBopa IP-apgpeca: B cnyyae ceteBoro
nogkntoyeHna (WIFI nnn LAN) Hanpsamyto BeeauTe |[P-agpec nogknoyaemoro
ocumnnorpada B none oOTobpaxeHus wHpopmaununm o6 YCTPOWMCTBE
ocumnnorpada B MNpaBOM HMXHEM Yriy, a 3aTeM HaXMWUTe Ha KHOMKY
COCTOSSHUA  nogknyeHna  ocuwnnorpadga. XocT-komnbioTep  Oyger
NOOK/OYEH K ocumnnorpady, COoTBETCTBYOLEMY BBeAeHHOMY |IP-agpecy.

13.1.3 OnmncaHme ocHOBHOIro nHTepdenca

PucyHok 13-1. IHTepdenc xocT-komnbtoTepa

Haxmute, 4Tobbl BbINTU 13 MPOrpaMMHOro
1. KHonka

obecneyeHunsa XOCT-KOMMbIOTEPA
BK/THOYEHWA/BbIKNIOYEHUSA

XOCT-KOMMblOTEPA

) .KHOI'IKa COCTOSHMS KHonka nmeeT gBa COCTOSIHUS:

NOAKMIoYEHNs ocLMnnorpada 3eneHbl LBET: NOAKIIYeHne K
BbIOpaHHOMY ocumniorpady npm HaxaTtmnm
KpacHbI UBET: OTK/IIOYEHNE OT

ocuwunnorpada npn HaxaTuu

51 .
3. KHonKa 6bICTPO HaxmunTte, 4tobbl ObICTPO caenaTtb CHUMOK.
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Kamepbl

CHUMKW XpaHATCA B JIOKaNbHOM KaTasnore
C:\Users\Public\Pictures

4, KHOI'IKa BMaeosanmcu

HaxmuTe, 4ytTobbl BKIOYNTD NN
BbIK/IIOYNTb DYHKLUMIO Buaeosanucu. Bugeo
XPaHATCA B JIOKaJIbHOM KaTanore
C:\Users\Public\Videos

5. KHonKa XpaHeHus Ha
XOCT-KOMMblOTEPE

3agaeT MecTa XpaHEeHUS CHUMKOB U
BMOe03anncen

6. Bbl60p pexnma

noakntoveHns ocumnnorpada

[locTynHbl nogkntoyeHms ¢ nomolbto USB
n WIFI

MpumeyvaHwme: NMogknioueHme ¢
nomoubio WIFI gomkHO rapaHTnpoBaTb,
yTo ocymnnorpad n KomnbroTep
HaxoQAaATCA B O4HOM ceTu

7. Obnactb oTObGpaxeHms
XOCT-KOMMblOTEPA

CuHXpOHHOE OTOBpaxeHne ¢
ocumnnorpagom

8. OTobpaxeHue
nHdopmaumm o6
ocuunnorpade

OTobpaxeHune mogenn ocumnnorpada,
pexnma NogxKIYEeHNs, CEPUNHOIO
Homepa, I[P n gpyron nudopmauwnn, Bbibop
ocuwmnnorpada gasa noakItyYeHns

9. ObnacTb ynpaBneHus
dhopmMoI curHana XocT-

KOMMbloTepa

KHonka obnactm ynpasneHus ¢opmon
cCuUrHana MeeT Ty Xe (PyHKLMIO, 4TO 1

KHOMKa Ha ocumnnorpade

13.1.4 OnncaHme paboyero nHrepcgemca

XocT-koMnbloTEP U ocuunnorpad oTtobpaxatoTCsl CUHXPOHHO, a Pexmm
paboTbl C OCLMNIOrPaMMON N PEXNM OTKPLITUS 1 3aKPbITUA MEHIO TakMe Xe,

Kak U Ha ocuwnnorpade; nesas KHomnka MbILX N PexXnm paboTbl OOHUM

nanbuem Takme Xe, mn oba OHW MOTYT BbIMNMO/MHATbL onepaunn CKOJIbXEHWNA,

Len4yka, nepetaCcknBaHmNA N T. 4.
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13.1.5 XpaHeHme m npocmMoTp uM3obpaxeHMn m Bupeo. HactTpomkm
XpaHEeHMs N306pakeHnin n BNaeo:

. - & .
OTKpONTE HACTPOMKU XPaHWUIWLLA XOCT-KOMMbloTEpa . 3aflaiTe MecTo
XpaHEeHWs N300paXxeHnn 1 BUAEO, Kak NOKa3aHO Ha PUCYHKE HUXE:

Setting X

Snap: | C:\Users\Public\Pictures

Record: ; C:\Users'Public\Videos

0K Cancel

PucyHok 13-2. HacTpowka XxpaHunuuia XocT-koMnboTepa

CHuMKM xpaHATca B nokanbHom kaTtanore C:\Users\Public\Pictures no
ymonyaHuto. Mbl TakXke MOXEM XPaHUTb UX B KaTanore, KOTOPbIA Mbl CaMi
onpegensieM B COOTBETCTBUMM C HALUMMW COOCTBEHHbIMW MOTPEOHOCTAMMN.
Hanpumep, mbl xpaHum dotorpadum B katanore «mini photo» Ha gucke E-
drive. MecCTO xpaHeHnsa BUOEO MOXHO 3a0aTb TakKMM Xe 0bpa3om, N 3aTem
Ha)xaTb Ha «OK».

Setting » | Browse for Folder >
#E—E%
Snap: ‘C:\.Users\Public‘\Pictures ‘

= | Pictures ~

Record: it:wsers\Public\»'ideos ‘= Windows (C:)
s Software (D:)

Vv aa SC(E)
OK Cancel BANDIZIP-PORTABLE-GL-64BIT

Clash for Windows

Continuum

DAUM

DriverGenius

mini photo

Netease ¥

Cancel

PucyHok 13-3. /IameHeHune kaTanora xpaHeHus
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MpocmoTp n3obpaxeHnn n BNQEO:

OTKkponTe Katanor xpaHeHuUsa mM3obpaxeHwun (Bnaeo), YToObl NPOCMOTPETH
n306paxkeHns (BOEO), XpaHALLMECH Ha XOCT-KOMIMbIOTEpPE.

5 | mini photo = O X

“ Home Share View 0
- e A\ » ThisPC » SC(E) » miniphoto v C Search mini photo

~

=3 This PC
J 3D Objects
B Desktop
B Documents 20200104111930.  20200104111932,  20200104111933
2 bmp bmp bmp
3 Downloads
D Music
| Pictures
M smart
W Videos
‘s Windows (C:)
- Software (D:)
- SC(E)

3 items
111

H1 T

PucyHok 13-4. [lpocmMmoTp n3obpaxeHuim

13.2 Mo6mnbHoe AoMCTaHLUMOHHOE YynpaB/ieHne

Ocuwmnnorpadbl cepumn OVS nogaepxmeatoT AUCTAHLMNOHHOE YNpaBneHne ¢
MobunbHoro tenegoHa (Android 1 iOS). [1na aToro Heo6xoaAnMO 3arpy3nTb
npunoxeHne Android n yctaHosutb ero. [1nsa iOS nepengute B marasuH Apple
n Hangute «Tablet Oscilloscope», 4ToObl NONY4YUTb €rO.

[Mocne ycnewHoro noAKAYEHUS MPUIOXEHUS MOBUNbHOE YCTPOWMCTBO

MOXHO MCMNOMb30BaTb ONA ynpaBneHunsa ocuuniorpadom mn otobpakeHus
nHTepdenca ocumnnorpada B pexmme peanbHOro BpeMeEHMW.
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PucyHok 13-5. VIHTepdenc npunnoxeHuns

PucyHok 13-6. YcnelwHoe noaknodeHne NpunoxXeHuns

[MpunnoxeHne Android MOXHO NOAKNOUYNTL ABYMSI CNOCObamMu:

1. Mcnonb3oBaHme nopTaTMBHOM  TOYKWM  OOCTyna  ocuwunnorpada:
MOOUNbHBLIN  TenedoH MOXHO MOAK/IIYNTL K TOYKe pocTyna
ocumnnorpada. Beeaute |IP-agpec ocuwmnnorpacda 192.168.195.149 B
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none IP-agppeca B MnpaBOM HWXHEM Yriy 9KpaHa [nna ycrnewHoro
NOOKNOYEHWSA C LiEeNblo YrpaBneHus;

2. lNopgknoumnte MobunbHbIM TenedoH 1 ocuuniorpad K CErmeHTy CeTu nopg
ogHMM MapuwpyTmszaTtopom: npocmoTpute |P-agpec ocuwmnnorpada w
BBeguTe 9TOT IP-agpec B NpaBOM HMXHEM yriny mobunbHoro tenedoHa
ONS YCNELWHOro NoaKAt4YeHns.

PekomernayeTca nepsbii cCNOco6 NoaKIOYEeHUS.

13.3 SCPI

Mpnbopbl cepun OVS No3BOAAIOT MporpamMmMmpoBaTb W ynpaBnsiTb
undpoBbiMm ocumnnorpagom ¢ nomouwbto komaHg SCPI («CtaHpapTHble
KOMaHAbl Ons nporpamMmMmpyembix NpnbopoB») ¢ KomnbtoTepa yepe3 USB,
LAN vinn Wi-Fi.

[na nonyvyeHmns gONOAHUTENBHOW MHOPMaLUnM 0b6paTUTeCh K PyKOBOACTBY
No NporpaMmMmnpoBaHUIO AAaHHOIO NPOoAYKTa.

13.4 Oynkymmn 06GHOBNEHMNA N MO EPHMN3aALN

B oTom rnaBe onucbiBaloTCA METOAbl OOHOBNEHUS MPOrpPaMmMHOro
obecneyeHus n gononHmUTeNbHble yHKUMN. PekomeHayeTcs BHUMATENbHO
npoYnTaTb 3Ty rnaBy, YTOObI N3y4nNTb PYHKLMM OOHOBNEHUS ocumnniorpada
cepun OVS.

e (O6HoBNeHme nporpammHoro obecne4yeHnsa
e [lobaBneHme oONOAHUTENbHbIX PYHKLMNIA

13.5 O6HOBNEHMeE NnporpamMmmMHOro obecneueHmns

KomnaHusa npon3BoauTenb 4YacToO BbiNyckaeT OOHOBMEHUS NPOrpamMMHOro
obecnevyeHna pOna  CBOMX MPOAOYKTOB. Ina Toro 4tobbl OOGHOBUTDL
nporpammHoe obecneyeHme ocuwunnorpadga, MOXHO  NOAKIOYUTb
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ocumnnorpad k WIFI gna pabotbl B CeT M OTKPbITb MPUIIOXEHUE
SystemUpgrade gna npoBepkn 1 ycTaHOBKM OOHOBNEHUS.

No new version!

PucyHok 13-7. NMpunoxeHne SystemUpgrade

VAN MpumeyaHme: obpaTnTe BHMMaHWE, 4YTO HeobxoaMmo NoaAepPXMBaTb
MOLLHOCTb ocuwunnorpada 6onee 50% npw yctaHOBKE OOHOBNEHUNI NN OIS
obHOBNEHMA NogKNYNTE ocuunniorpad K agantepy, 4Tobbl NpeaoTBpaTuUTb
aHoMarnbHyto paboTy ocumnnorpada ns-3a HegOCTaTOYHON MOLLIHOCTW.

YT106blI NPOCMOTPETL TEKYLLEE YCTAHOBEHHOE NporpaMmmMmHoe obecneyeHune
N NPOLWMBKY, HaXMWUTE Ha nporpammHoe obecneyeHne «App Store» Ha
cTpaHuye «Home», 4ToObl OTOGPA3nTb MHGOPMALUID O MPOrpaMmMHOM
obecnevyeHnn n npowmBke ocuunnorpada Ha akpaHe «About». Cm. pasgen
«MarasuH NnpunoXeHunin».

13.6 [lo6aBneHne AoNOAHMTENbHBIX PYHKLUMNNA

Haxmute Ha 3Ha4yok «App Store» Ha cTpaHuue «Home», 4yTobbl 0TOOpPa3nTb
YCTaHOB/IEHHbIE N HEYCTAHOBNEHHbIE AEKOANPOBAHHbIE PYHKLMW Ha 9KpaHe
«About». Cm. pasgen «MarasvH npunoxeHunmny.
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nard

PucyHok 13-8. YcTaHoBneHHasa pyHKuUMA (cnpasa)

Fnasa 14. CnpasouHan nngopmaynna

B aTol rnaBe ykasaHbl KaTeropuv W3MeEpPeHuin, nogxogsawime ans
ocumnnorpada, n NogaepXmBaemMbli YPOBEHb 3arpA3HEHNS OKPY>XKatoLLen
cpenbl. PekomeHayeTca BHMMATENBHO NPOYnTaTb 9Ty rnaBy, YTOObl N3Yy4YNTb
yCnoBuA ncnonb3oBaHumsa ocumnnorpada cepum OVS.

e KaTteropusa nsmepenHums
e (CTteneHb 3arpsA3HeHUs

14.1 KaTteropma namepeHus
KaTeropus namepeHumnm ocumnnorpada

Ocuwunnorpadpbl OVS B OCHOBHOM WCMOAbL3YKOTCA O WU3MEPEHNN B
Kateropmm namepeHunmn .

OnpepeneHune KaTteropmv N3MepeHus

Kateropus namepeHun | npegHasHadeHa onst USMePEHUN, BbIMONHAEMbIX B
uensx, He nogkntoveHHbix Hanpsamyto K CETU MUTAHUA. MNMpumepamn
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ABNAOTCH N3MEPEHUNS B LiENsX, He MOBAKAIOHeHHbIX K CETU NMTAHNA, n
B CcneunanbHO 3alUMLLEHHbIX (BHYTPEHHUX) Lenax, noakntodeHHbix K CETU
MMTAHWNA. B nocnegHem cnydae nepexogHble HanpsXeHus SBASAKTCS
NEPEMEHHbIMW;, NO 3TON MPUYMHE  CMNOCOOHOCTL  00OpyAOBaHUS
BblAEPXMBaATb NEPEXOHbIE HAarpy3Ky CTAaHOBUTCSH M3BECTHA MNOMb30BaTEN!IO.

KaTeropusa nameperHunin |l npegHasHayeHa gnst USMepeHuii, BbINOSIHAEMbIX B
Lensax, HeNnoCpeacTBEHHO NOAOKMOYEHHbIX K HWU3KOBOJSIbTHOW YCTaHOBKE.
Mpnmepammn aBNAKOTCA U3MEPEHUA Ha ObITOBbLIX NMPMbopax, MopTaTUBHbIX
WHCTPYMEHTaX N aHanorm4HomMm obopyngoBaHun.

Kateropusa namepenun lll npegHasHavyeHa ons n3amepeHunin, BbiNoHAEMbIX B
3gaHun. Npunmepamn 9BNAOTCA N3MEPEHNA HA pacnpenennTenbHbIX LWNTAaX,
aBTOMAaTWYECKNX BbIKIOYATENAX, 9NeKTpornpoBodke (Bkntovasa kabenu,
LUNHbI, pacnpenennTesnibHble KOPOOKW, BbIKIKOYaTENW, pPO3ETKU) B
CTaUMOHaApPHOW YCTaHOBKE, a TakXkXe Ha 060pydoBaHUNN MPOMbILLIEHHOIO
HasHa4YeHMss 1N  HeKoTopoM  gpyrom  obopygoBaHuW,  Hanpumep,
CTaUMOHAaPHbIX ABUraTensax ¢ NOCTOAHHbIM NOAKIIOYEHUEM K CTaLlMIOHAPHON
yCTaHOBKe.

Kateropus namepenunin IV npegHasHayeHa ans n3amepeHnn, BbINONHAEMbIX
Ha NCTOYHWMKE NNTAaHNA HN3KOBOJIbTHOW YCTaHOBKMN.

MpumMmepamMn  ABNAKOTCA CYETUYMKWN 3NIEKTPOIHEPTUN U N3MEPEHUSA Ha
NepBUYHbIX YCTPOMNCTBAX 3aLLNTbl OT CBEPXTOKOB 1 YCTPOWCTBAX ynpaBneHus
nynbcalusMmu.

Cnoco6HOCTb BblAepXXMBaTb KpaTKOBPEeMEHHbIe BO34EeNCTBUA

&MaKcmmaanoe BXOOHO€E HanpsaXXeHme aHaaorosoro Bxoga

Kateropua | 300 B (cpepHekBapgpaTuyHOoe 3HavyeHue), 400 B (nmukosoe
3Ha4yeHue).
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14.2 CteneHb 3arpasHeHmnn

CreneHb Ocuwmnnorpacdbi cepum OVS moryT pabotaTtb B cpefiax co
3arpsa3HeHun CTeneHblo 3arpsA3HeHunsa 2 (Mnn cTeneHblo 3arpsa3HeHns 1).
KaTeropun CTteneHb 3arpasHeHuns 1: 3arpasHeHne OTCyTCTBYET NI MMEET
CTEerneHmn MECTO TOJIbKO CyX0e, HenpoBoasLlee 3arps3HeHne. 3arpsa3HeHne
3arpAsHeHus He 0Ka3blBaeT HUKAKOro BAnaAHUA. lNprnmep: Ynctaa KomHaTa Uin

KOHOMNLUMNOHMPOBaAaHHOE OCbI/ICHOG nomMmelLleHme.

CteneHb 3arpssidHeHus 2: 06blMHO HabngaeTca TONbKO Cyxoe,
HenpoBogsLlee 3arpsisHeEHME.

VIHorga MoXeT BO3HMKaTb BpEMEHHasA NPOBOAMNMOCTb, BbiI3BaHHas
KOHAeHcauwmewn. lNMpunmep: cpena B 06bIYHOM NOMELLEHN.

CTeneHb 3arpsAsHeHnsa 3: BO3HMKAeT TOKOMNpoBoasLLee
3arpsisHeHme NUNKn cyxoe HenpoBoasLliee 3arpasHeHne, KoTopoe
CTaHOBUTCA TOKOMNPOBOAALMM U3-3a KoHAeHcauun. Mpumep:
3alluLLEeHHas cpefia Ha OTKPbITOM BO3/yXe.

CrteneHb 3arpsi3HeHuns 4: 3arpsisHeHme, KOTopoe co3aaeT
NOCTOSIHHYIO MPOBOAMMOCTb 3a CHET NPOBOAALLEN NbIAN, AOXOSA
nnu cHera. lNprmep: MecTa Ha OTKPbITOM BO3ayXe.

FnaBa 15 MNonck n ycTpaHeHne HEeMCNpaBHOCTEMN

1. Ecnnm ocuumnnorpad He 3anyckaetcsa MpV BKIKOYEHUM MNUTaHWA,
BbINOJIHNTE cniegyowme nencTens:

e [lpoBepbTe WHyp nuTaHus, 4TOObLI yb6eaunTbCs, YTO OH NpPaBWU/IbHO
NOOKNOYEH 1 Modaya NUTaHNS B HOPME;

e [lpoBepbTe KHOMKW  BK/IKOYEHUA/BbIK/TIOYEHUS  NUTAHUSA, YTOObI
yb6ennTbcsl, YTO OHWM HaxaTbl, 1 NPU WUCMNOSIb30BAHNN aKKyMYynsTopa,
NpoBepbTE, HAXOOUTCS NN OH B XOPOLLEM COCTOSIHNN;

e [lpoBepbTe 6MOKMPOBKY BbIK/IKOYEHNS MUTAHUS Ha GOKOBOM CTOPOHE
ocuwunnorpada;
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Ecnn npobnema He NcYe3HET, CBAXMUTECH C KOMMaHMen [NocTaBLLMKOM,
N Mbl OKa)XeEM BaM MOMOLLLb.

Ecnun nonyyeHHble opMbl CUTHANIOB HEe 0TOGpa)kaloTcsl Ha 3KpaHe Npun
noaK/JlYEeHHOM WMCTOYHMKE CWUrHana, BbINOJHUTE cregywuwme

AencTBuA:

[MpoBepbTe NPaBUNbHOCTb MNOAKOYEHNS NPOOHMKA K pasbemy BNC;
[MpoBepbTe MPaBUIbHOCTL MNOOKNOYEHUSA MPOOHMKA K WCTOYHUKY
CUrHana;

[MpoBepbTE NPaBUNbLHOCTL BbIOOPa TUMNa TPUITepa;

[MpoBepbTe NpPaBUIBHOCTb HACTPOMKW yCnoBuin  cpabaTbiBaHUSA
Tpurrepa;

[MpoBepbTE, NPaBUIbHO N paboTaeT NCTOYHNK CUTHaNa;

[MpoBepbTE, BKKOYEH N KaHan;

[MpoBepbTEe NPaBUNbHOCTb YCTAHOBKN KO3 dUumeHTa BEPTUKANbHOIO
MacLuTabrnpoBaHus;

Yb6eautech, 4TO NpuboOp HaXOQNTCA B COCTOSAHUM OXNAAHUS OOMNHOYHON
nocnenoBaTesibHOCTW ON1S TpUrrepa.

Auto
Set
Haxmunte , YTOObI NEpeanCKpeTN3INPOBaTb CUrHaI.

Ecnn namepeHHas amnnantyga HanpsbkeHusa B 10 pa3 6onbwe vnm
MeHblue (haKTNYEeCKOro 3Ha4YeHuA:

[lpoBepbTe, COOTBETCTBYET /1M  YCTAHOBMEHHbIN  KOSDDULMNEHT
3aTyxaHus KaHana KoappuumeHty  3aTyxaHus dakTnyeckn
MCMONb3yeMOro nNpPobHMKa

Oto6paxxeHne ¢opmbl curHana €ctb, HO OHO He MOXET ObITb
CTabWMNbHbIM:

[MpoBepbTE WCTOYHUK TpUrrepa B MEHKO Tuna Tpurrepa, 4Tobbl
yb6enmnTbecs, YTO OH COOTBETCTBYET (hakKTUYECKN NCMONb3yEMOMY KaHany
CUTrHana;

[MpoBepbTe TN Tpurrepa: onisa obulero curHana UCnosnb3yeTcs PeXum
Tpurrepa no ppoHTy, a ANa BUAEOCUIrHana — pexunm Tpurrepa no BUAEO.
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icnonb3yeTcs TONbLKO NpPaBU/IbHbIA PEXNM Tpurrepa, opma curHana
MOXET OTobpaxaTbCsa CTabuNbHO;

[MpoBepbTEe YpPOBEHL LWYyMa WCTOYHWKA CUrHana. YCTaHOBUTE PEXUM
CBAA3N Tpurrepa Ha MofaBfeHME BbICOKMX 4acTOT WAW MNOAaBfEHME
HN3KMX 4acToT, 4TOoObl OTMUIBLTPOBATb BbICOKOYACTOTHbIE WA
HN3KOYaCTOTHbIE LUYMOBbIE MOMEXW.

®dopma curHana ortob6paxkaeTcsi, HO He COOTBeTcTByeT opme
BXO[HOI0 CUrHana:
MpoBepbTe MPaBUbHOCTb HACTPOWKK PeEXrMa COMPSXKEHUA B MEHIO

KaHana.

&
Ecnn nocne HaXaTms Ha KHOMKY , HeT MN306paXkeHns Ha
auncnnee:

Ybegutecb, 4TO ycTaHoBNeH pexum Tpurrepa «Normal» m ypoBeHb
cpabaTbiBaHMA TpUrrepa He BbIXOOUT 3a npefnenbl GopMbl CUrHana.
YcTaHOBUTE UEHTPaNnbHbI YPOBEHb TpUrrepa U YCTaHOBUTE PEXUM
Tpurrepa «Auto».

[MpoBepbTe, 0OTOGpaxaeTca N n3obpaxxeHne Ha BECb 9KpaH, 1 ecnmn aa,
BbINONTE N3 peXrma rnokasa.

Ecnn otobpaxeHme CTaHOBUTCA MeaJsieHHee nMNoc/e YCTaHOBKW
cpenHero BpemMeHu Bbloopku:
Ecnn cpegHee Bpems npeBblllaeTr 32, 9TO HOpPManbHO, 4YTO 00Llas
CKOPOCTb CTAHOBUTCA MeO/IEHHON.
MO>XHO YMEHbLUNTb CpeaHee BPeEMS.

OTto6paxxaeTrca chopma BOJIHbI NECTHULbI:

OTO sAABNEHME ABNAETCHS HOPMalbHbIM, MOCKOJIbKY CTPOYHas pa3BepTka
CNALLKOM Mana, W €e MOXHO YBEeNNYUTb, 4YTOObl MOBbLICUTb
rOpV30oHTaNbHOE pa3peLleHmne 1 ynydLllnTb OTOOpaxXeHune;

Tun oTobpaxeHns MOXeT ObiTb «IMHENMHbIM». CoeguHeHne mexay
TOYKaMmn BbIGOPKM MOXET MNPUBECTU K OTOOpPaXeHuto cTyneH4aTowm
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dopMbl curHana. 9Ty NpobremMy MOXHO PEeLUnNTb, YCTAHOBUB PEXUM
OTOOpPaXXeHUa «TOYKa.

9. Mpun oTobpaxeHnn ¢opmbl curHana HabnwpgaeTca yCTOMUYMBOCTD

n3o06paxxeHusn:

[JaHHOoe aABneHWe HABNAETCA HOPMalbHbIM, TMOCKOJ/IbKY BpeMs
COXPaHEHNA MOXET OblTb YCTAHOBNEHO CAULWIKOM O6onblinMm, a
coxpaHeHne GOopMbl CUrHana CBUOETENbCTBYET O COXPaHEHUNn
BUOANMOCTW,

MpryrHa MOXET 3ak/I4YaTbCs B TOM, YTO PEXNM BbIOOPKM YCTAHOB/EH
Kak ormbawLlnin, n ero MoOXHO W3MEHUTb Ha HOpPManbHyto dopmy
CUrHana gns HopMaJsibHOro oTobpaXkeHns

10.Bo Bpems namepeHuns namMmepeHHoe 3Ha4YeHme oTobpaxxaercs Kak -----:

OTO fIBNEHMe fBNsieTcs HopmManbHbiM. Ecnn dopma curHana kaHana
oTobpaxaeTcs 3a npegenamun obnactu OTobpaxeHus, N3MepPeHHoe
3HayeHMe oTobpaxaeTca  Kak = ------- . Ecnn  otperynuposatb
BEPTUKA/IbHYIO  YYBCTBUTENIbHOCTb KaHana Wanm  BepTUKanbHOe
NONIOXKEHNE, NBMEPEHHOE 3HAYEHME MOXET 0TOBpaxxaTbCsa NPaBUbHO;
OTO ABNEeHME ABNsSieTcs HopMasnbHbiM. Ecnn B obnactn oTtobpaxeHus
dopMbl cuUrHana OTCYTCTBYET MOJMHbIA LUK CUrHana, n3MepeHHoe
3HayeHMe MOXEeT oTobpaxaTbCcsa KakK ----- . Ecnn ctpoyHasa passepTka
CKOPPEKTUPOBaHa, W3MEPEHHOE 3HayeHme Oyagetr oTobpaxaTbes
NpPaBUbHO.

OTO HOpMasibHOE SIBIEHNE, N NBMEPEHHOE 3HadeHne popMbl cUrHana
BIN® oTtobpaxkaeTcsa Kak ------- :

11.®Pannbi CSV He mMoryT 6bITb BbiIGpaHbl NPU 3arpy3Ke 3TajioHa:

Pannbl CSV He gaBnawTca nopgepxuneaemMbiM (GopmaTomM, KOTOPbIN
MOXXHO 3arpy>aTb B 9TaJIOHHblE KaHarbl.

12.Ha)xmMmunTe KHOMNKY BO BpeMs MCnosib3oBaHuA ocyunnorpacda, 3syKoBom

CUrHan He pa3gacTcs:
[MpoBepbTE NPaBUIbHOCTb HACTPOMKIN TPOMKOCTIW 3BYKa.
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13.MoaceeTka ocymnnorpada nvmeeT HN3KYH APKOCTb:
e [lpoBepbTe NPaBUIbHOCTb HACTPOEK MOACBETKMN.

14.Dopma BoNHbI Npy NepemMeLLeHN Ppe3Ko MeHseTcs:
e [lpoBepbTe, oTOOpPaXKaeTcsa N N306pa)keHre Ha BECb 3KPaH.

15.KaHan oTkno4yaeTcsa B aBTOMaTN4ECKOM peXxumme:
e JTO fABNEHME ABNSAETCA HOpManbHbIM. B aBTOMatnyeckom pexume
KaHan ¢ amnnutygon meHee 10 mB 6yaeT oTkt04EH.

16.Mpwn HaxxaTn Ha pyHKLMOHAIbHbIE KHOMKW PeaKunn HeT:
e [lpoBepbTe, 0TOGPaXkaeTca N N3obpaxeHne Ha BECb 3KPaH.

Fnaea 16. O6cnyxxunsanme n nogaepxka

Ob6sa3atenbcTBa N0 06CNYXXMBaHMIO: [ApPaHTUINHBIA CPOK Ha MPOAYKLWUIO
COCTaBNSAET OOQMH rog ¢ MOMeEHTa OTrpy3kM U TPM Mecsala Ha akceccyapbl,
PEMOHT 1 06CNyXMBaHME NPOAYKLNN.

KomnaHma npepocTtaBnsieT ycayrm NO PEMOHTY W TEXHUYECKOMY
ob6cnyXnBaHMIO NPOAYKLNN.

Ob6ssatenbctBa no pemMoHTy: KomnaHuma o06s3yeTca  MCNoNb30BaTb
OpUrnHanbHbie 3aBOACKME [OeTanu [na  wnsgenuii, BO3BpallaeMbIX
nonb3oBaTenem s peMOoHTa (Mo rapaHTUX UK HET).

O6nas3aTtenbcTBa No cpokam obcnyxmeaHma: KomnaHma npegocTtaBuT OTBET
C YKasaHMEM CPOKOB M CTOMMOCTWU pPeMOHTa B TeyeHume 30 pabouunx gHewn
nocne nony4yeHMs NpPoaykTa, BO3BPAaLLEHHOMO Nosib30BaTeNEM /1 PEMOHTA.

Hawwm KOHTaKTHbIe faHHble

000 «C-TexHonomxme» (MHH 7736361753)

Appec mectoHaxoxaeHus: 119049, r.Mocksa, yn.[loHckas, .13
TenedoH: +7 (499) 739-13-37

ONneKkTpoHHasa noyTa: support@vesna-lab.ru
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MpunoxxeHunsna
MpunoxxeHme A: TexHn4yeckoe obcny)xmsaHme n yxopq 3a ocyuanorpacgpom
O6uwee TexHM4YeCcKoe ob6cnyxmpaHme

He knapgnte n He ocTtaBnamTe npnbop B mecte, rae XK-gucnnenm 6yger
noasepraTtbCcs JJINTESIbHOMY BO3AENCTBUIO NMPSAMbIX CONTHEYHbIX NIy4Ye.

/\ BHumaHme: Bo nabexaHve noBpexaeHus ocumnnorpada nnv npobHMKOB
He noABepranTe WX BO3OENCTBUIO al3pPO30Nen, XNAKOCTEN WU
pacTBOPUTENEN.

OuncTka ocumnnorpaca

[MpoBepsanTe ocumnnorpad 1 NPoOHNKN Tak YacTo, Kak TOro TpebytoT ycnosus
akcnnyaTtaunn. [1ns o4NCTKM BHELLHEN NOBEPXHOCTW BbINO/THUTE crieaytoLime
ONencTBUA:

o lcnonb3ymte MArkyto TKaHb 15 yaaneHus Nbiiv C BHELLHEN NOBEPXHOCTU
ocumnnorpada n npobHMKoB. byabTe O0CTOPOXHbLI, YTOOLI HE MouapanaTtb
CEHCOpPHbIN 3KpaH BO BPEMS YNCTKMW.

e [1na ouymcTtkm ocumnnorpada UCNoNb3ymTe MArkytd TKaHb, CMOYEHHYIO
BoOoW. [1pn aTOM, OTKAKOUMTE NUTaHKeE. [poTnpanTe MArKMM MOIOLLM
cpeacTteBoM M Bogow. He wmcnonb3ymte egkue XMMUYECKUE 4YncTalme
CpeacTBa, YToObl HE NOBPeAnTb ocumnnorpad nnm npobHUK.

e OuncTnte BEHTUNSALUMOHHOE OTBEPCTUE MSAMKON LLUETKOW, YTOObI OHO He
3acopsnocb. He ncnonb3lymte egkme XMmMmmyeckme YUCTALLME CPeacTBa,
4TOObI HE NOBPEAUTb MAaTEPUHCKYIO NMaTy ocuwnnnorpada.

e Ecnn HeobXxogMMo O4YUCTUTL BEHTUNATOP, ObpaTuUTeCb K cheunanmncty
NnocnenpogaxHoro o6cnyxmBaHus, 4Tobbl He NOBpPeAnTbL ocumnnorpad.

& MpenynpexaeHne
lNepen 3apspkovi yoenmTech, 4To rpubop Cyxoui, YTobbl N36exaTb KOPOTKOro 3aMbiKaHWS W/IN TPaBM,
BbI3BaHHbIX B/1arou.
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MpwunoxeHune b: TpaHCcnoOpTMpPOBaHME N XpPaHEHME

TpaHcnopTupoBaHune

Morpy3ka u Bbirpy3ska ynakoBaHHOro npubopa [OO/MKHA MNPOBOAUTLCA
aKKypaTHO, WCK/oYas yaapbl U noBpexaeHums  ynakoBku. [lpwu
TpaHCNOpPTUPOBaHUMN  Mnpubopa cnegyet  ycTaHaBNMBaTb  COMMacHO
HaHEeCEeHHbIM Ha ynakoBKe 3HakaM. He gonyckaeTcs KaHTOBaHMeE.
[lonyckaeTca TpaHCNoOpTUpPOBaHME Mpubopa B yMakoBKe MpeanpuaTmg
N3roTOBUTENS BCEMW BUOAMMW 3aKpPbITOro TPaHCMopTa C YCIOBUSIMU
TpaHcnopTupoBaHma no [OCT 22261-94 pgna rpynnbl 3: -Temnepatypa
okpyxatouiero sosgyxa ot munHyc 40 °C go 60 °C; - oTHocuTenbHas BNaXXHOCTb
Bo3ayxa npu 25 °C He 6onee 95 %j;

Mpnbopbl pa3pellaeTca TpaHCMNOPTMPOBATb B YNakOBaHHOM BWOE B
YCNOBUAX, WCK/OYaOLWNX BHELWHWE BO3OENCTBUS, CMOCOOHbIE BbI3BATb
MeXxaHn4eckme NoBpeXaeHUs UM HapyLIWUTb LEeNOCTHOCTb YNakoBKW B NyTU
cnepoBaHus. [lpn TpaHCNOPTMPOBaHMM [[O/MKHA ObiTb MpeaycMoTpeHa
3alunTa OT nonagaHmsa atTMmocdepHbIX 0CaaKOB U MblIN.

Tpombl cygoB, Ky3oBa aBTOMOOUNEN, NCMONb3yeEMbIE 011 NEPEBO3KMN, HE
OOJIKHbI coaepXaTb NapoB KUCOT U LLENoYen, arpecCUBHbIX ra3oB 1 OPYrix
BPEeLHbIX npumecen, Bbl3bIBaOLLNX KOPpOo3uto. [Mpnbopsol,
TpaHCNoOpTUpPYyEMble BO3AyLUHbIM TPaAHCMOPTOM, AO/KHbI pacnonaratbcs B
ynakoBKe B OTan/MBaeMbIX repMeTU3NPOBaHHbIX OTCEKaX.

XpaHeHme

Mpnbopbl A0 BBEAEHUA B aKCMNyaTauWUo OO/MKHbl XPaHUTbCA B YNakoBKe
npennpuaTus — N3roToBUTENA NPY TemMnepaType OKpyXXalLlero Bosgyxa m
OTHOCUTENBbHOWM BNaXXHOCTWU COM/TaCHO TEXHUYECKUNM XapakKTepucTmkam Ha
npubop.

B nomeLleHmnax ana xpaHeHna coaepxxaHve Nbiiv, NapoB KUCOT U LLIENOYEN,
arpecCuBHbIX ra3oB 1 APYrMx BpeaHbIX MPUMeCcel, Bbi3biBaKOLLIX KOPPO3WIO,
He OO0/HKHO NpeBbillaTbh COAepXaHNe KOPPO3NIMHO — aKTUBHbIX areHToB A1s
atmocdepbl Tna 1 no NOCT 15150-69.
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MpwunoxeHune B: NMpmnHagnexHocTn
CraHpapTHbIe NpMHagNEeXXHOCTN

1) MaccuBHbIM NpobHMK MSP500: 4 wr.
2) MNepexogHuk MSP-BNC: 4 wir.

3) CeteBon apganTep (24 B DC, 5A): 1 wr.
4)

5)

CeTeBown WHYp X 1
KpaTkoe pykoBoacTBo no akcnnayataumm OVS: 1 wr.

KomnnekTtywouwume NPUHaQIEe)XHOCTN, npnobpeTtaemble
OONOJIHNTENbHYIO NnaTy

1
2

) YemopaH/cymka gna ocumnnorpada
)
3) OunddepeHumanbHbIi NPOOHUK
)

)

BbICOKOBONBLTHbLIN NPOGHMK

4
5

ToKOBbI NPOBGHUK
OnNTOBONOKOHHbIV N30NPOBAHHbIN NPOBGHUK

241

3a

[aHHOe pyKOBOACTBO MOXET ObiTb M3MeHeHO 6e3 npeaBapuTenbHOro

yBe4OMJIEHUS.

CopeprxaHme AaHHOI0 PyKOBOACTBA CYMTAETCSA BEPHbIM.

KomnaHma He HeceT OTBETCTBEHHOCTM 3a HeC4YacCTHble cnydyam wmnm

onacHoOCTM, BO3HUKLUME B pe3ynbTaTte HenpaBMHbHOﬁ AKcnayaTaunnm

nonb3oBaTesiem.

Hn opHa opraHmsaumsa win oTAenbHOEe L0 He MMmeeT npasa

ayo6nmpoBaTtb, KONMMpPOBaTb WAM W3BNEKaTb W3 copepXummoro 6es

paspeweHuna komnaHmm 000 «C-TexHonopxme» (MHH 7736361753)
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