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[Npegncnosue

YBaXkaemble 3aKasynkuy,

Bnaropgapwum Bac 3a npnobpeteHme npnbopa OVS6. lNepen ncrnonb3oBaHeEM
BHMUMATENbHO MPOYTUTE OaHHOE PYKOBOACTBO, 0COO0E BHMMAaHME yaenms

pasgeny «lpaBuna TexHUKn 6€30nacHOCTUY.

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

Copepxaljasica B HacToAlWEeM [OKyMeHTe WHdopmauus npenoctaBiieHa

«KaKk eCTb» W MOXEeT ObiTb WMm3MeHeHa B Oyayuwmx Bepcusax 6e3
npenBapuTeNbHOro ysegoMneHus.
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XapaktepuctTmkun
MapameTpbi:

e KaHanbl: 8x aHanoroBbix KaHana, 1x KaHan BCNomMmoraTe/ibHOro BbiBOAa

e [lonoca nponyckaHus aHanoroBoro kaHana: makc. 1 'y,

e Makc. yacToTa BbIbOpPKW B peanibHOM BpemMeHu: 6 [Bbi6/c

e Makc. rnybunHa namsartu: 1,8 lotcueTos

e Makc. CKOPOCTb perncrpaumnmn ocuwunnorpamMmm: 280.000
ocuwunnorpamMmm/c

e BepTtukanbHoe paspelueHue: 12 6ut

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

e [wmanasoH ocu BpemeHu: 250nc/pen~1kc/gen

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

e  BHyTpeHHAa namaTtb 256 b

e Pa3mepsbl: 443.6*307.2*37.6 MM

DOyHKuMn:

e OcHalleH MHOTrOMYHKLIVIOHaNbHOW cucTemom Sigtest™,
obecneumnBaroLLen cTabunbHy0 U HageXHY paboTy

e BcTpoeHHOEe pyKOBOACTBO Mofb3oBaTesns, 60nbLwowr aKpaH ans yaobctea
YTeHUS

e [lopgoepxka nepeMMeHOBaHMA METOK KaHanoB, ObiCTpas HacTpomnka
napameTpoB KaHanoB

e  BcTpoOeHHbI MmarasunH npunoxeHunin AppStore, MHOXECTBO NPUNOXEHWN
ana yctpomctB Ha 6ase Android: anekTpoHHble WHCTPyMeHTbl, WPS,
Gpaysepbl 1 T. 4.

o Qawnnosbin meHepxep ES File Explorer noggepxmnBaeT ynpaBneHme
dannamm n becnpoBogHyto nepenayvy AgaHHbIX Ha ocHoBe npoTtokona FTP

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

e [logoepxKka CHNMKOB 9KpaHa, BPEMEHHbIX METOK U MHBEPCUW LIBETA

e [lognepxxka ObICTpON 3anmcu BUOEO

e [logoepxka 6ecnpoBofgHOM NevYaTn CHUMKOB 9KpaHa

e [lopnepxka yndposoro dayopecueHTHOro gncnnes ¢ 256 ypoBHAMN
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rpagaumnmnm ceporo 1 otobpaxeHusi LBETOBOW TeMMepaTypbl

e [loppepxka oTobpaxeHus ocuwmnnorpamm u BIMN® B nocTtosHHOM
pexmnme

e [logpep>xka aBTOMaTUYECKOW 1N PYHHOW KannbpoBKW Hy S

e [loppepxka nepexkntodeHnsa nmnegadHca 1 MOm/50 Owm

e [logoep>xka TOYHOW PErYINPOBKIN BEPTMKANIbHOW LUKasbl

e [logoepxxka perynmpoBKin 3agep>KKn KaHana

e Perynunposka cmelleHnss ONOPHOro KaHana

o [lopgoepxmnBaeT QYHKUMIO CErMEHTUPOBAHHOINO XPaHEHUS N MOXET
dukcmposatb 4o 10 000 cobbITniA

o [logoepxka OTKPbITUS 4 STaNOHHbIX OCUMNOrpaMmMm OOHOBPEMEHHO,
nopaepxka (prkCrMpoBaHHOIO BbibOpa TEKYLLIErO KaHana

e BoamoxHOCTb  coxpaHeHuss 10  noNb30BATENbCKMX  HaACTPOEK
ocuwmnnorpada

e KnaeBmwa 50%, nogaoepxka UEHTPUPOBAHUS CTPOYHOMN pas3BepTKU,
YPOBHS1 cpabaTtbiBaHUS TpUrrepa, Kypcopa 1 NoNoXeHUs KaHana ogHuUM
HaXxaTnem

o [lopoepxka 8 MmMeTOOOB BbIGOPKN: HOPMAasNbHbLIA, YCPEOHEHHbIN,
ornbéarowmnin, NUK-NNK

e [logppepxka aBTOMATUYECKOM HACTPOWMKM WM aBTOMaATU4YECKOro
ananasoHa, AUTO 3aBepLueHa B TeyeHme 1 cekyHapl

e Jlo 31 wn3mepeHus, nopgaep)XkKa MNONHO3KPAHHbLIX W3MEPEHUN W
N3MEPEHNI B KYPCOPHOM [Amnana3oHe, noanep>xka nosib30BaTeNbCKnX
NOPOroB N UHOANKATOPOB

e [logaoepxka 6-6MTHOro YacToTOMEpPA N CTAaTUCTUKN N3MEPEHNIA

e PacwunpeHHble yHKUMN Tpurrepa: MPOHT, AJNTENbHOCTb MMIMYbCa,
noruka, N-PPOHT, KOPOTKOW, HAKAOH, BPEMS OXWAOAHWSA, BUAEO,
nocnenoBaTeNbHbIN.

e PaclmpeHHble QyHKUMWN OeKoanpoBaHUA NocnenoBaTesibHOW LUMHBI:
UART, I2C, SPI, CAN, CAN FD, LIN, 429, 1553B, nogaep>ka 2 KaHanos
AexkoanpoBaHus, Nogaepxka pexmmva gekognpoBaHums TEKCTa

e [lopgoepxka pacCLUMPEHHbIX MaTeMaTU4YecKMx QYHKUMIA: KBagpaTHbIN
kopeHb Sgrt(), abcontoTHoe 3HadeHue Abs(), rpagyc Deg(), pagnad Rad(),
nokasatenb ctenenn Exp(), anddepeHuymnan Diff(), norapudm In(), cuHyc
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Sine(), kocnHyc Cos(), TaHrenc Tan(), uHterpan Intg(), norapmndpm Log(),
apkcuHyc arcsin(), apkkocuHyc arccos(), apkTaHreHc arctan(),
BCTPOEHHbIE DYHKLMIN MacLuTabmnpoBaHMA 1 BbICTPOro npeobpasoBaHus
Pypbe (BIND)

e [loppepxka annapaTHON AUAbTPALUUN BbICOKUX W HWU3KWUX Y4acToT,
NCKTIOYEHME HE3HAUYNTENbHbIX YAaCTOT 1 MOMEX

e Bce nHtepdencsi: USB 3.0 Host, USB type-C, 3azemneHune, HDMI, BbiBOf,
Tpurrepa, 10 Ml'u, exoa, 10 Ml u, Bbixoa

e [lopnepxka nporpammHoro obecnevyeHuna NK n mobunbHoro tenecgoHa
App ANCTaHUMOHHOIO ynpaBneHuns

e [lopaoepxka nporpammumpoBaHumsa SCPI

e [logoepxka aHrNMMCKOro, KMUTaAWMCKOro, Hemeukoro, ¢paHuUy3CKoro,
YeLCKOro, KOpPemckoro, MCNaHCKOro, NTanbsAHCKOro 1 APYrmnx A3biKOB

e [loppepxka paboTbl C MOMOLLbIO MbILLN

e [lopaepxka KEHCUHITOHCKOro 3aMKa 41 3alMUTbl OT KpaXu

o [logoepxka yHKUMM OHNAMH-OOHOBNEHUA MPOrpaMmMHO-annapaTHbIX
cpencTs

e OnumoHanbHO: TOKOBbLIN MNPOOHUK, AnddepeHUnanbHbli MNPOBHNUK,
OMNTOBOJIOKOHHbIA WM30/INPOBAHHbLIN MNPOBHUK, crneumanbHbIin yTRap,
CyMKa 1 gpyrme rnpuHagnexXHocTn gns ocuumnnorpada
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Mnasa 1. MNpaBuna TexHmkm 6e3onacHoCTN

1.1 MNpaBnna TexHNKM 6esonacHoOCTM

Bo wn3bexaHme TpaBMUpPOBaHWSA MepcoHana un MoBPeXAeHUs [OaHHOro
N3OENNA WUNN KakMx-nnbo CBA3AHHbIX C HWM YCTPOMCTB Heobxogmmo
cobnogatb cnenyowne npasuia TeXHNKM 6esonacHocTu. [na Toro 4tobbl
n3bexaTb BO3SMOXHbIX Yrpo3 6e30nacHOCTA, NpY UCNOMb30BAHNN OAHHOIO
n3genns  Heobxogumo cobniogaTb  cnegywwme  npaBuia  TEXHUKU
6e3onacHoOCTI.

e [lepeq Havanom akcnayaTaumm Heo6XOOAMMO O3HaAaKOMWUTCHA C
HaCTOSALLMM PyKOBOACTBOM.

e PaboTta c ocumnnorpacgom 1 ero TexHmyeckoe obcnyxmBaHme OOMKHO
OCYLLECTBNATLCS NEPCOHANOM C MHXXEHEPHON NOArOTOBKOW, MMEKOLLUM
HaBbIKK Mo pabote ¢ CBY ycTponcrtesamum.

e [lpn skcnnyataymm npubopa Heobxogmmo cobnogatb TpeboBaHUSA:
OCT IEC 61010-1-2014, «[llpaBuna TEXHMYECKON aSKcnayaTaunm
3/1eKTPOYCTAaHOBOK noTpebutenen» n «lpaBuna no oxpaHe Tpyaa npuv
aKcnayaTaunn aN1eKTPOyCcTaHOBOKY.

o [lepen BkntoyeHMeM npubopa B CETb CrieayeT NPOBEPUTbL NCMPABHOCTb
kabensa nuTaHus, NPy MNOAK/IKYEHNN K CETU — HAAEXHOCTb 3a3EMJIEHUS.

e 3asemiieHne npubopa pekomMeHayeTcs npou3BoauTb 4Yepe3 kabenb
NUTaHWUA, MNOOK/IIOYaeEMbI K CEeTeBOMYy CcoeguHuTento npubopa wu

TPEXMNONIOCHOW po3eTkKn ceTu. [HononHUTENbHO PEKOMEHOYeTCs

o
COEOVHUTb KEeMMY =~/ , pacrofioXeHHyo Ha npubope, C LUIVNHON

3aLMNTHOro 3a3eMJIEHUS.

e Vicnonb3yinte nogxogawmnm WHyp nutaHus. icnonb3ymnTte TONbKO LWHYP
nnTaHus, npeaHasHa4YeHHbIN ans OAaHHOro npoaykTa n
cepTudnLUMPOBaHHbIN oA CTPaHbl/pernoHa NCnoib3oBaHUS.

e Ha paboyem wmecTe p[OomkHbl ObiTb cobnogeHbl TpeboBaHWA MO
obecneyeHunio 3aWmnTbl OT BO3LENCTBMNA CTAaTUYECKOro HanpsXeHUs Mo
FOCT IEC TR 61340-5-2-2021.

e [InA 3awmTbl OT 3MEKTPOCTATUYECKOro paspsiga M npenoTspalleHuns
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noBpexaeHus onepatopa u npubopa WCMNONb3YUTE 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 poseTkn, YAWTMHUTENN NN CETEBble PUNbTPbI. 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 3alnLLEH 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, TakKMX Kak
paguatopbl nnu oborpesaTtenn. Temnepatypa oKpyXatLwen cpenbl He
OO/HKHA MNpeBblaTb MakKCUMasbHYO TemMrepaTypy, YKasaHHyi B
TEXHNYECKUNX XapaKTepucTmkax Ha npubop. lNeperpeB npoaykrta MOXeT
Bbl3BaTb MOPaXeHne 3N1eKTPUYECKM TOKOM, NMoXap U/nnm 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
NOOKNOYEHbI K MCTOYHUNKY HaNpPs)KEHUS.

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 SNEKTPUYECKNM TOKOM
cobnoganTte BCe HOMWHAJNbHbIE XapakKTEPUCTUKM N MapKUPOBKY Ha
n3gennn. [llepen nogkn4YeHUEM K MN3OENNK0  O3HAKOMbTECH C
OOMNONMHNTENbHOW NHpOPMaUMEN O HOMUHANbHbLIX XapakTEPUCTUKaX B
PYKOBOACTBE MO aKCnayaTaunn.

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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e Vcnonb3yinte npaBunbHble MPOOHUKN. Bo mnsbexaHme 4pe3amepHOro
nopaxeHust 9NeKTPUYECKMM TOKOM  WUCMoAb3ymte ana  Nnobbix
N3MEPEHMI TONbKO NPOBHMKW NPaBUIbHONO HOMMHana.

e  OTkNOYMTE NNTAHME NEPEMEHHOIO ToKa. AganTep MOXHO OTKOUYUTb OT
CeTN NepeMeEHHOro ToKa, U NoMb30BaTeNb LOMKEH NMMETb BO3MOXXHOCTb
AOCTyna K aganTtepy B n1t060e Bpemsi.

e He akcnnyaTmnpymnTe yCTPOMUCTBO NP NOAO3PEHNN Ha HENCMPABHOCTL. B
cnydyae nopo3peHunst, YTO AaHHOE M3aenme NoBpexneHo, obpatutecsb K
CEPBUCHOMY NepcoHany KoMnaHunm, aasa ero NpoBepPKN.

e Vcnonb3yinte agantep npaBuabHO. [logaBante nUTaHMe UNK 3apsixkanTe
obopynoBaHMe C NOMOLLbIO aganTepa NMTaHUsS B KOMMNIEKTE NOCTaBKU 1
3apsixxanTe akKymMynsTop B COOTBETCTBUUN C PeKOMeEHAYEMbIM LNKIOM
3apsaaku.

e 3b6eramte OTKpbITbIX Uenen. He npukacanTtecb K OTKPbITbIM
COEQVHEHUNAM N KOMMNOHEHTaAM NPWY HANYN HaNPsSXKEHWS.

e (ObecneybTe Hagexallyto BEHTUNALMNIO.

e He akcnnyaTmnpyinTe B CbipbiX/BNaXXHbIX YCOBUSIX.

e Hwukorga He wucnonb3ymte npmbop B YCNOBUSIX, 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 NMPM KOMHATHOW TeMnepaType.

e He akcnnyatmpymte B NerkoBOCn/iaMeEHSOWENCS U B3PbIBOONACHOW
aTmocaoepe.

e Copgepxute NOBEPXHOCTU N3OENNS YACTbIMUN U CYXUMW.

e lcnbiTaHMe Ha MOMEXOYCTOMYMBOCTb BCEX MOMOENEN COOTBETCTBYET
CTaHgapTam knacca A, ocHoBaHHbIM Ha EN61326:1997+A1+A2+A3, HO
HEe COOTBETCTBYET CTaHAapTam knacca B.

Kateropusa namepeHus

Ocuwunnorpad cepumn OVS6 npegHasHayeH O N3MEPEHUn B KaTeropuu
N3mMepeHuni |.

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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OnpepeneHne KaTteropmm n3MepeHus

KaTteropusa namepeHun | npegHasHadyeHa ans N3MepeHunii, BbiINOHAEMbIX B
uenax, He noakayeHHbix Hanpsamyto K CETU TMUTAHUA. TMpumepamn
ABNAIOTCA M3MepeHns B Uensax, He nogkntoveHHbix kK CETU MNTAHNA, n B
crieymanbHO 3aluLLEHHbIX (BHYTPEHHUX) uensx, noakntodeHHbix kK CETU
MMTAHWNA. B nocnegHem cnydae nepexogHble HanpsXeHus SBASAKTCS
NEPEMEHHbIMIK;, NO 9TOW MPUYMHE MONb30BaTelb [OO/MKEH MNOHMMATb
cnocobHOCTb 000PYAOBaAHNS BbIAEPXKMBATL MNEPEXOAHbIE HArpy3Ku.

MpepynpexapeHne

Kateropus unamepeHun MOK. B ycnoBuax MoHTaxa kateropum | MOK
BXOOHYIO K/IEMMY MOXHO MOAK/YUTL K KNeMMe Lenn ¢ MakCUManbHbIM
nHenHbIM HanpskeHnem 300 B (cpepHekBagpaTuyHOe 3HayeHue). Bo
n3bexaHme pucka MopaxeHUs SNEKTPUYECKNM TOKOM BXOAHYKO KIEMMY
HEeNb3A MOAKAYAaTb K LENN C NUHENHbIM HanpsbkeHnem 6onee 300 B
(cpepHekBagpaTM4YHOE  3Ha4veHwue). MrHoBeHHOE nepeHanpsxxeHme
NPUCYTCTBYET B LENAX, W30/NPOBaHHbIX OT anektpocetn. Lndposon
ocumnnorpad cepun OVS6 paspaboTtaH Takmm obpa3om, 4Tobbl 6e30nacHo
BblAEPXMBATb Criopagnyeckmne nepexogHole nepeHanpsixeHmsa go 1000 Bnuk.
He wucnonb3ymte gaHHoe obopygoBaHuMe Ons WU3MEPEHUIA B LENsax, rae
MrHOBEHHOE NepeHanpsiXXeHe NPeBbILLAET YKa3aHHOE 3HaYeHne.

1.2 Ycnosmna n cMMBONbl 6e3onacHoOCTM
TepMuHbI B pyKOBOACTBE

B maHHOM pyKOBOACTBE MOTIYT BCTPEYaTbCA ClieayoLe TePMUHbI:

/N MpepynpexpeHue. [lpegoynpexpalowme Hagnucu YKasbliBalOT Ha
YyCNIOBUA NN AENCTBUS, KOTOPbIE MOTYT NPUBECTU K TPaBMe NN NieTasibHOMY
ncxopmy.

& OcTtopoxHo. [lpegynpexaeHns O HeobxogMMOCTW  MNPOSABUTH
OCTOPOXXHOCTb YKa3blBAlOT Ha YCNOBUSA WNN OENCTBUS, KOTOPbIE MOryT

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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NMPMBECTU K NMOBpPEXOEHNIO OAHHOIO N3penmnda Nnnun gpyroro nviyLliecTtBa.

TepmMmunHbI Ha n3gennn

Ha nspgennmn moryT 6biTb YKasaHbl cneayoume TEPMUHbI:

OnacHoO yKka3sblBaeT Ha OMacHOCTb TPaBMMWPOBaHWA, KOTopass CTaHOBUTCA
04YEeBUOHOW MPY MPOYTEHNN MaPKMNPOBKMW.

OCTOpPOXXHO YyKa3blBa€T Ha OMNacHOCTb TPaBMMPOBaAHWA, O KOTOPOW
HEBO3MOXHO Cpasy y3HaTb NPV NMPOYTEHNN MaPKUPOBKN.

BHumaHuMe ykasblBaeT Ha OMAacHOCTb A1 AaHHOrO M3genmsa Wuauv gpyrom
MaTepuranbHON COGCTBEHHOCTI.

CumBonbl Ha nspgennn

Ha n3gennn moryT 6bITb cnegyoLwme CMMBONbI:

/N AL =

OcTopOoXHO! 3awmTHaa knemma
CM. pykOBOACTBO. 3a3eMeHUS

i =

Knemma 3azemnieHns

OnacHoe HanpsixxeHne

3a3zemMneHune waccum
N3MepeHus

O3HakOomMbTECb CO Clefy WM NpaBUlamMm TEXHMKU 6e3onacHoCTM!,
yTo6bl M36€eXxaTb TpPaBM WM NpPefoTBpPaTUTb MNOBPEXAEeHMe [aHHOro
n3genma UAMm nbbiX CBA3aHHbIX ¢ HUM unsgenun. Bo mnsbexaHwme
BO3MOXXHbIX OMACHOCTEN faHHOE n3fenme MoXXHO NCMoJib30BaTb TONbKO
B YKa3aHHOW 06/1aCT NPUMEHEeHUS.

AN
MpepynpexpaeHve

Ecnn BxogHowvi nopt ripnbopa rnogk/aroyYeH K Lernu ¢ nIKOBbIM HarpsXXeHnem

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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Bbile 42 B v mowHoctbro 6osiee 4800 BT, BO nsbexaHne rnopaxeHus

SJIeKTPUNYEeCKVM TOKOM WUJI1 BO3ropaHvis.

Ycrionb3ynite  TO/IbKO  M30/IMPOBAHHbIE  [POOHUKM  HarpsXXeHus,
BXoAAlme B KOMI/IEKT [10CTaBKu r1pnbopa, Wian SKBUBAEJIEHTHbIE
n3aenvs, ykasaHHble B TabsvLe.

llepeng  vCrosIb30BAHNEM  [1POBEPLTE  MPOOHUKU  HArMPsXXEHWS,
N3MEPUTE/IbHbIE  1poBoOAa U MPUHAA/IEXHOCT  Ha  Hanauduve
MexaHUYeCKMX MOBPEXAEHNV N 3aMEHUTE VX B C/1y4ae MOBPEXEHVIS.
CHumuUTE MPOGHUKU Harnps)XeHus m Hewcrnosib3yemMble
MPUHaA/1EXXHOCTU.

lepen noakrYeHneM 3apsgHoro yCTpovicTea K npnbopy BK/IHOYUTE €ro
B PO3ETKY MNepeMeHHOro ToKa.

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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naBa 2. KpaTkoe pykoBoCcTBO NONb30BaTeNA
ocyuvnnorpacga

B aTom rnaBe copepxutca uHdboOpMaLMa O MPOBepKax W aKcnayataunn
ocumnnorpada. PekomeHoyeTca BHMMATENbHO Npo4YnTaTb €€, 4TOoObl
03HaKOMWUTbCA C BHELIHMM BWUAOM, MOHATb BKJIKOYEHME/BbIK/IIOYEHME,
HaACTPOWKW 1 COOTBETCTBYHOLME TpeboBaHMA K Kannbposke ocumnnorpada
cepuun OVS6.

e [lpoBepka cogep>Xmmoro e YnpaBneHme Mbllblo
yNakKoOBKW e [logkntoveHne NpobHMKa K

e  MOHTaXHbI KPOHLUTENH ocumnnorpady

e [lepenHss naHenb e lcnonb3oBaHue pexmnma Auto

e 3apgHAA naHenb e llcnonb3oBaHMe 3aBOACKNX

e  BknoyeHwne/Bbikno4YeHne HaCcTpoek
ocuwmnnorpada e lIcnonb3oBaHue

e OnwucaHwne nHTepdenca aBTOMAaTNYECKON KannbpoBKun
ancnnes ocuwnnnorpada e KomneHcauyms naccMBHOro

e OnwucaHme OCHOBHbIX YHKLNN NpoOHMKa
ocumnnorpada e lI3ameHeHune a3blka

2.1 NpoBepka coaepXXMMOro ynakosxkm

[Mpn OTKPLITUK YNakOBKKX NOCAE MONy4YEeHUs NpoBepbTE NPUOOP, BbIMOMHUB

cnepyoLwne OencTeuUs.

1) lNMpoBepka HanMumMsa NOBPEXAEHNI, BbIBBaHHbIX TPAHCMOPTUPOBKOM

2) Ecnn ynakoBKka nnm neHonnacT cepbe3HO NOBPEXAEHbI, COXPaHUTE UX 00
Tex Nop, noka npubop v MNPUHALQIEXHOCTUA HEe MNPOoMAayT WCMbITaHUE
ANEKTPUYECKUX N MEXAHWNYECKMX CBONCTB.

3) lNpoBepka Hann4ns akceccyapoB

4) MoppobHoe onucaHne wn3noxeHo B [lpunoxeHnn B HacTosAWero

pykoBoactBa. K HEMYy MOXHO 0bpaTtuTbCsl, YTOObI NMPOBEPUTH MONHOTY
KomnnekTaymn. Ecnn npmHagneXXHocTn OTCYTCTBYIOT UM NOBPEXAEHDI,
obpaTnTechb B MECTHbIN OoucC.

5) NMpoBepka npnbopa

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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Ecnn npn BHewHem ocmMoOTpe OOGHapyXeHbl Kakume-nnmbo noBpexXaeHus
ocumnnorpada wan OH He Npowen MUChblITaHWe Ha MPOU3BOAUTENBHOCTD,
obpatutecb B MecTHbin oduc. Ecnm npmbop noBpexgeH npu
TPaHCNOPTUPOBKE, COXPAHUTE YMNaKOBKY W CBSXWUTECb C TPAHCMOPTHOWN
KOMMaHNen Nnm B MECTHbIA OPUNC 1 KOMMaHWA MPUMET MepbI.

2.2 MoHTaX KpoHIUTEeAHa

[lpocTO ycTaHOBUTE CTaHOAPTHbLIA KPOHWTENH W BWUHTbl C HakaTaHHOWN
FONNOBKOW BPY4YHYHO, Kak nokasaHo Ha PucyHok 2-1PucyHok 2-1

=

PucyHok 2-1

2.3 NepepnHana naHenn ocynnnorpadga

PucyHok 2-2

Ha nepepgHen naHenun ocumnnorpacda pacnonoxeHbl 2 nHteppenca USB 3.0,
1 BbIXOOHOW pa3beM curHana KkomneHcaunm npobHuka n 8 nHtepdencos

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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BNC pna nogkntoyeHumsa npobHumka. Aux out - 3TO BCroMoraTenbHbIn KaHarn,
MCMONb3yEMbIA B OCHOBHOM /11 KacKagMpoBaHUS TEKYLIEero curHana
ocumnnorpada Ha gpyrme ocumnnorpadunyeckme ycTpomcTaa.

2.4 3aaHnan naHenb ocyvnnorpadga

PucyHok 2-3

Ha 3agHenn naHenwn ocuunnorpadga npegycmoTtpeH 1 nHrepgenc HDMI, 2
nHtepcpenca USB 3.0, 1 nHtepdenc Type-C, 1 nHtepdpenc LAN, 1 rHe3no
3azemnenuns, 1 nHtepdenc TRIG IN, 1 nnitepdenc TRIG OUT, 1 nHtepdenc
10 MI'y OUT mn 1 nutepdenc 10 Mly IN. FloMmmnmo KpenneHms ¢ NOMOLLbHO
CTaHOApPTHOro KPOHLUTENHa, 3afHIOK 4YacTb ocuunnorpada MOXHO
YCTaHOBUTb HA HACTEHHbIN KPOHLUTENH.

2.5 BxnioueHmne/sbixnioueHme ocyvnnorpada
BknioueHue/BbiknouyeHmne ocymnnnorpada
BknrouyeHme nutaHunA

e Haxmwute KHONKY NUTaHUs @, 4YTObbI BKNOUNTL NPUbOpP, yoeamseLLnCh,
YTO OH MNOAK/OYEH K MCTOYHUKY MUTAHWNS.

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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OTKNnIOYeHe NNTaHnA

e HaxmwuTte KHONKY NUTaHWSA @, OTKPOWTE MEHIO BbIK/IIOYEHUS NMNTAHUSA U
HaxMuTe © |, 4yTo6bl BBIK/TIOUUTL NPUBOP.

e [ns NPUHYANTENbHOIO (® BbikntoYeHs npnbopa Haxmute Wu
yaep>XunBamTe KHOMKY NUTaHUA B TedeHne 5 cekyHa,
OcTopoXxHO: MprHYaNTENBbHOE BbIK/TIOYEHNE MUTAHUA MOXET MPUBECTN
K MoTepe HeCOXPaHEHHbIX AaHHbIX, OyabTE€ OCTOPOXHbI.

2.6 Onncanme nurepdenca aucnnen ocumnnorpaca

B naHHOM paspgene npencrtaBneHbl 0630p N ONMCaHME NOMb30BaTENbCKOro
nHTepdenca ocymnnorpada cepun OVS6. NpounTas aTOT pa3gesn, MOXHO B
KpaTyanwme CPoOKN O3HAaKOMUTbCSA C COAEPXMMbIM MHTepdenca gucnnes
ocuwnnnorpada. KOHKpEeTHbIE HACTPOMKIN N KOPPEKTUPOBKN ByayT NoapobHO
onmncaHbl B nocnenywLwmnx rnaBsax n pasgenax. B onpegeneHHbIn MOMEHT
BPEMEHW Ha 3KpaHe MOryT NOSIBUTLCS cneayoLne a/ieMeEHTbl, HO He BCE OHU
BUOHbI. VIHTepdenc ocumnnorpada cm. Ha PrucyHok 2-4PuncyHok 2-3

2 3 4 5 6 789101112 13 14 15 16 17

3

20

3l
22

30

23

29 28 27 26 25 24

PucyHok 2-4. OtobpaxkeHune nHtepdeinca ocumnnorpada

Ne OnwuncaHue

MopgkntoyeHme USB-PC, poctyn K nepundepuiHbiM YCTPOMCTBaM
USB, Bpems, norotun n gpyrme obnactm otobpaxeHus, HaxmunTe,

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



20

Ne OnwucaHune
4TOObI BEPHYTbLCA Ha pabo4ni cTon

2 OTKpbITUE rMAaBHOIO MEHIO
OTobpaxalTca Tekywun Tun Tpurrepa M pexmm Tpurrepa. A

3 o3HavaeT «ABTo», N 03HavaeT «OB6bI4YHbINY»

4 TekyLwmin NCTOUYHNK TPUITepa N 3HaYEHWE YPOBHSA TpuUrrepa

5 Tekyuwiasa gfvHa 3anmcu

6 JInHmA 3anucu gnmnHbl MHAMKaTOpa

7 Hankauuns ueHTpa obnactn otobpaxeHus hopmMbl cUrHana
OTobpaxeHune pexmnma BbIGOPKW, BKIKOYAS HOPMasbHbIA, CPEAHNNA,

8 ormbatoLLyto, Nk
Bpemsa 3agepxku, BpemMsi Mexny UEeHTpasbHON nuHuen obnactum

? oTobpaxeHus popMbl CUrHana n NoNoXXeHNeM Tpurrepa

10 NonoxeHwue Tpurrepa

11 TekyLasa YyacTtoTa BbIOOpKMN

12 CpepgHsasa obnacTtb «[]» ykasbiBaeT Ha nosioxxeHue GopMbl CUTHana,
oTobpaxkaemMon Ha aKpaHe, BO BCEWV ANIMHE 3anuCu.

13 [MonoxeHwne Tpurrepa

14 OTKpbITUE 1 3aKPbITUE FOPU3OHTANBLHOIO N BEPTMKANIbHOIO Kypcopa
CocTtosiHme ocumnnorpada, skaoyasa RUN, STOP n WAIT, HaxmuTe

15 019 NepekntoyYeHns Ha OCTaHOBKY

16 OAVHOYHbIV TPUITEP, HAXKMUTE AN OOMNHOYHOIO TpuUrrepa
ABTOMaTMyecKkas HacTpomka W aBTOMaTU4Yeckas wuHAMKauunsa
ananasoHa, HaxxmuTe, 4Tobbl BonTn B pexum AUTO, ocumnnorpad

17 aBTOMAaTUYeCKIN HacTpamBaeT (popMy CUrHana Ha COOTBETCTBYOLLINA
pexmnm oTobpaxeHuns
Ob6nactb oTOOpaxeHusa nHpopmaumm O Kaxxaom KaHane, BKio4as
COCTOSIHME nepekoyaTens KaHana, BEPTUKAsbHYIO
YyBCTBUTENIbHOCTb, PEXWM  COMPSXKEHNS, UHBEpcuio  dasbl,

18 OrpaHn4YeHmMe nosioChbl NPonyckaHus, NosIHOe CONpPoTMBAEHNE U T.4,.

[MpoBeanTe Nanbuem BNEBO MO COOTBETCTBYIOLEMY KaHany, YToObl
OTKPbITb MEHI0 KaHana, COOTBETCTBYIOLLEro 3TOMYy KaHany;
npoBeauTe nanbLeM BNpaBo, YTOObI 3aKpbiTb KaHan. HaxmuTte wnn,
4YTOObl HACTPOUTL BEPTMKA/bHYIO YyBCTBUTE/IbHOCTb KaHana
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Ne OnwucaHune
19 BepTukanbHas wkana Hanpsa)XxeHumsa (Toka)
20 IHonkaTop ypoBHSA Tpurrepa
PerynmnpoBka ypoBHS Tpurrepa. HaxxmmnTe n yaepxmBanmTte KHOMKY 1
nepeTackmBamTe €e BBEPX W BHU3, 4YTOObI HACTPOUTbL YPOBEHDL
21 cpabaTtbiBaHus. MpoBegnTe NanbLemM BNEBO, YTOObl OTKPbITb MEHHO
ObICTPbIX HACTPOEK TEKYLLIErO TPpUIrrepa.
WNHCTpYKUMMN NO OTKPbITUKO MaHenn ObICTPbIX HACTPOEK Tpurrepa:
22 MpoBeanTe nanbuem BNEBO, 4YTOObl OTKPbITb MNaHeNb ObICTPbIX
HaCTpoeEK Tpurrepa ansa 6bICTPbIX HACTPOEK MEHIO TPUITEpa
23 MaTtemaTtndeckmne onepaynm, aTasioHHbIA KaHan M HACTPOWKW LUVHDbI
3Ha4ok yrpaBsieHus CTPOYHON pa3BEPTKOMW. Haxmunte
NneBylO/NpaByl0 KHOMKY CTPOYHOW pa3BepTKM, 4YTOObI HACTPOUTb
24 CTPOYHYK pasBepTKy ocuunnorpamMmmbl. Haxmmte Ha TekyLuyto
CTPOYHYIO pa3BepTKy, YTOObl OTKPbITb MaTpULy 1N BblOpaTb HYXHYHO
CTPOYHYIO pa3BePTKY.
5 Boibop Tekywiero kaHana. [locne HaxaTuss BCMbIBAET MEHIO
° nepekntoyYeHnsa TeKyLLEro KaHana.
KnaBuwa «50%»: Haxxmmnte, 4ToObl ObICTPO BEPHYTb HYNEBYHO TOYKY
KaHana B LEHTP 9KpaHa; NoNoXeHme Tpurrepa 6biCTPO BO3BpaLLlaeTcs
26 B LEHTP 9KpaHa; ypoBeHb Tpurrepa 6bICTpO BO3BpaALLAETCA B LEHTP
dopmbl curHana; Kypcop 6bICTPO BO3BpPALLLAETCH B LIEHTP BEPXHEN,
HXXHEWN, NeBOW 1 rMpaBol CTOPOH 3KpaHa
27 PyHKLMA MacwTabrpoBaHus
bbicTpoe coxpaHeHue. HaxmuTte, 4Tobbl 66ICTPO COXpaHUTb hopmy
28 CUrHana oTKpbITOro B AaHHbIA MOMEHT KaHasia B Ka4yeCTBe 3TaJIoOHHON
dopmbl curHana u cgenatb CHUMOK 9KpaHa.
29 CHUMKW 3KpaHa
30 LLIkana cTpo4yHON pa3BepTKun
HponkaTop KaHana: oTtobpa)kaemMbil YPOBEHb 3a3EMIEHNSA KaXKA0ro
31 aHanoroBoro curHana KkaHasna, 0603Ha4YeHHbIV 3HaYKOM MHOMKATOpa

KaHana Ha neBou CTOpPOHE guncnnesd.

Tabnuua 2-1. Onncanne nHTepderca gucnnesa ocuymnnorpada
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2.7 OnucaHme oCHOBHbIX PYHKLMIA CEHCOPHOIo 3KpaHa

YnpasneHune ocuumnnorpacdom cepun OVS6 ocyllecTBnsieTcs, B OCHOBHOM,
Ha)XkaTnem, NPoBeAEHNEM NabLEM 1 MEPETACKNBAHNEM OQHNM NaNbLEM.

HaxxaTtme

HaxmMmTe KHOMKY Ha CEHCOPHOM 9KpaHe, 4ToObl aKTUBUPOBAaTb
COOTBETCTBYIOLEE MeHI 1 DyHKLUMI0. KocHUTEeCh Noboro nycToro MecTa Ha
9KpaHe, YTOObI BbIATW U3 MEHIO.

[MpoBegeHme nanbuem

[MpoBeneHMe nanbueM MO 3KpaHy: OTKPbITUE/3aKpbITUE MEHI, BKHOYas
rMaBHOE MEHI0, KHOMKY KOHTEKCTHOrO MEHIO U Apyrne ornepauuvi B MeHo
KaHanoB. Hanpumep, rnaBHoe MeHI0 OTKpPbIBAaeTCHA TakK, Kak MokKasaHo Ha
PucyHok 2-7. MeTop 3akpbIT/S NPOTUBOMOIOXEH METOAY OTKPbITUS.

PucyHok 2-5. Bbixoa 13 rnaBHOro MeHto

HaXxXmmte Ha KHOMKYy napamMeTpoB B [NaBHOM MEHIO, 4YTObObl BOWTU B
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COOTBETCTBYHOLLIEE MOOAMEHIO.

MepeTackmBaHme ¢ MOMOLLbLIO OQHOrO Nanbua: Ana rpybor HaCTPOMKY
BEPTMKAaNbHOIO NOMIOXEHWSA, TOUYKIW 3arycka, YPOBHS 3anycka, Kypcopa v T. [.
dopmbl curHana. MoapobHyto nHbopMaLuuio cM. B pasaenax lepemelleHne

curHana no ropun3oHTanm n «<HacTponka BepTuKanbHOro NONOXeHWsa».

YBennyeHmne/ymeHblieHne MacwTaba: ans TO4YHOM HacTPOMKy opMbl
CuUrHana Ha BepTUKasbHbIX LLKanax

2.8 YnpaBneHme MbilbIO

Mopkntounte Mmbib K WHTepdency «USB Host», 3atem ynpaBnanTte
ocuunnorpadom c NOMOLLbIO MbllK. JleBas KHOMNKa, NpaBas KHOMKa 1 Koneco
MbILLV UMELOT Te Xe PYHKLUMW, 4TO 1 PYHKUMA KacaHMsA nanbuem. Konecrmkom
MbILL MOXHO yrnpaBnsATb pa3MepoM CTPOYHOM pa3BepTku. [pn ynpaBneHunm
MbILLbIO 9KpaH aBToOMaTuyeckm Onokmpyetca. [1paBov KHOMKOW MbIIN
MOXXHO pa3bnoknpoBaTb 3KpaH UM 3abnoknpoBaTb Ero CHOBA.

PucyHok 2-6. Kypcop mbliwn

2.9 NogxnioueHne NnpobHMkKa kK ocymnnorpady

1) MopkntounTe NpobHuK K nHTepdency Mic-OPl kaHana ocumnnorpada nnm
ncnonb3dymte agantep MSP-BNC ansa nogkntoveHus K nopty BNC.
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MpuKpenuTe BbIOBMXHON KPHOYOK Ha KOHLIE MPOOHMKA K M3MepAEeMOon Touke
uenn wunu Tectupyemomy ycTtponcTtBy. 06a3aTenbHO  NOAKMOYUTE
3a3eMNALLWIA NPoBOA NPOOHMKA K TOYKE 3a3eMIeHUN LiENN.

£\ MakcumanbHoe BXOLHOE Hanps)keHne aHaNoroBoro Bxoga
1 MOwm //16 n®, 300 B (cpepHekBagpaTuiyHoe 3HadyeHue), CAT |; 50 Om < B
(cpepHekBagpaTNYHOE 3HaYEeHMe)

2.10 Ncnonb3oBaHme pexuma Auto

[Mocne npaBwibHOro noaKMK4YeHNA ocuvmnorpacba n nogadyn Ha BXOoA

Auto
AOMYyCTUMOIrO CUrHana Haxmurte KHonky «Auto Set», 4YTObbI ObICTPO
HacTpouTb ocuunnorpad Ha Haunydywmne 3ddekTbl OTOOpaxeHusa oS
BXogHoro curHana. Korga ocuwmnnorpad HaxoouTcsi B aBTOMaTMYECKOM

pexume, KHonka «Auto Set» 6yaeT cBeTUTbCA.

ABTOMaTMYECKNIN pexnm genntca Ha «Auto Set» n «Auto Range». [lo
YMOJIYaHWMIO YCTAaHOBJIEHO 3HaYeHme «Auto Setr». PyHkUMKM «Auto Set» n «Auto
Range» He MOryT AemcTBoBaTb HallOXEeHWEM Apyr Ha apyra, OAQHOBPEMEHHO
MOXET ObITb BK/THOYEHA TO/IbKO OjHA N3 HUX.

«Auto Set» - ogHOKpaTHasa aBToOMaTU4YeCKasa HaACTPOIKa, U Kaxabl pa3 npu
HaxaTnm «Auto» B BEpPXHEM NEBOM Yriy aKpaHa oTobpaxaetcsi «Auton.
Ocuwunnorpad MOXET aBTOMaTU4YeCKM HacTpaumBaTb BEPTUKANbHbIN
MacLuTab, ropn30oHTaNbHbIV MacLuTab n HaCTPOMKY TpUrrepa B 3aBMCNMOCTM
OT aMnaMTyabl N 4YacTOTbl CWUrHanoB, HacTpamBaTb (OpMy CwWUrHana pno
HY)XXHOFO pasmepa n oTobpaxaTb BxogHoW curHan. l[locne HacTPoOWMKK
BbINOUTE N3 peXrMma aBTOMaTNYECKOM HAaCTPOMKKN, Hagnncb «Auto» B N1€BOM
BEPXHEM Yry NCYESHET.

KanHanbl MOryt oOTKpbiBaTbCA aBTOMaTMyeckn. Jliobowm KaHan, YpPOBEHb
KOTOPOro 605bLUe NN MeHbLLE MOPOrOBOro 3HAYEHUS, MOXET ObITb OTKPbIT
WA 3aKPbIT aBTOMATUYECKMN B COOTBETCTBUIN C YCTAaHOBNEHHbLIM MOPOroBbIM
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3HayeHmeMm. [1oporoBbIn YypOBEHb MOXHO HAaCTPOUTD.

VICTOYHUK MOXeT 3anyckaTtbCA aBTOMaTuM4eckn, a KaHan BKJIKOYEHHOIO
NCTOYHWMKa MOXET aBTOMaTU4eCKn HaCTpamBaTbCA Ha Bbl60p npmopwmTeTa
TeKywero cmrdHana nnmn makcummasibHOro cmrHana.

OTkpownTe rnaBHoe MeH. Haxwmute «Auto», 4TObObl OTKPbLITb MEHIO
aBTOMAaTWYECKOW HACTPOWMKWN, BK/OYAsA HACTPOWMKY OTKPbITUA/3aKpbITUA
KaHana, HacTPOWMKY MOPOroBOro Hanps>KeHUss U HaCTPOWMKY WCTOYHMKA
Tpurrepa.

Save Cursor Sample Display Trigger

PucyHok 2-7. OTKpbITIE aBTOMATUYECKOW HAaCTPONKN

ABTOMaTn4eckaas HacTpowmKa BKJOYaeT crnegywouwlee: OOWMH KaHan wu
HECKOJIbKO KaHasioB; aBTOMaTMyeckasi HacTpOWKa CTPOYHON pPas3BepTKW,
BEPTUKANIbHON  YyBCTBUTENIbBHOCTWM W YPOBHA  TpUrrepa CuUrHana;
MHBEPTUPOBaHME  (OPMbI cuUrHana ocuwunnorpada BbIKJIOYEHO,
OrpaHMYEHME NOMOChbl MPOMNYCKaHMA YCTAHOBAEHO Ha MNOMHYK MNOAocy
NpornyckaHus, Pexmm CBA3M MO MOCTOSAHHOMY TOKY, PeXMM BblbOpKMN -
HOPManbHbIN; TUN TPUIrepa YCTaHOBNEH Ha TPUrrepe no (MPoHTY, a PeXnm
Tpurrepa — aBToMaTNYeCKUN.

MpumeyaHmne: ona npumeHeHuna dyHKUumMn «Auto Set» TpebyeTtcs, 4TOObI
yacToTa M3MepssiemMoro curHana 6bina He meHee 20 [y, KoaddUUMEHT
3anonHeHus 6bin 6onee 1%, a amnnantyga 6bina He meHee 2 MBnuk-nuk. Ecnn
3TN napameTpbl OyayT NpeBbIlEHbI, aBTOMaTUYeCKas HacTpomMKa He OypeT
BbIMOJIHEHA.
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PucyHok 2-8. ABToMaTmyeckas HacTpomnka hopMbl CUrHana

«Auto Range». Ocumnnorpad HenpepbiBHO 1 aBTOMAaTUYECKN HacTpanBaeT
BEPTUKANbHbI MacLUTab, ropyU30OHTaNbHYIO CTPOYHYIO Pa3BEPTKY U YPOBEHb
Tpurrepa B pexnmMme peasibHOro BPEMeEHU B 3aBUCUMMOCTU OT BENNYUHbI U
4acToTbl curHana. 1o ymonyaHumio oH OTKJTKOYEH, N M0 HEOOXOAMMO OTKPbITh
B MeHI0. 9Ta (pyHKLMA ABNAETCA B3anMOoUCKoYatoLwen ¢ dyHkumen «Auto
Set».

OTKponTe rnaBHOE MEHK W HaxmuTe «Auto», 4TOObl OTKPbITb MEHIO

aBTOMAaTMYECKOro Bbibopa ananasoHa gis COOTBETCTBYOLWMX HAacTpoek. [1pun

BKJ/TFOYEHNIN (PYHKLMN aBTOMATUYeCKOro Bblbopa avanasoHa ocuunnorpad

aBTOMaTUYECKN YyCTaHaBNMBaeT pas/iNyHble napamMeTpbl, B TOM 4uUCheE:

BEPTUKAJIbHbLIA MacLUTab, ropn3oHTaNbHYO CTPOYHYHO pa3BepPTKY, YPOBEHb

Tpurrepa u 1. a. [Npn nogknto4YeHnn cnrHana aTm napameTpbl aBTOMaTNYECKN

N3MEHATCHA, N Nocne n3MeHeHus He TpebyeTca NOBTOpPHas HaCTPOWMKa

curHana. Ocuwnnorpad aBTOMaTU4YECKM  pPacCrno3HaeT WU BHOCUT

COOTBETCTBYIOLLNE N3MEHEHUS.

e Auto range: BKJIIOYEHUE NN BbIKIOYEHNE (PYHKLMN aBTOMATUNYECKOro
BblibOpa gmanas3oHa.

e \Vertical scale: BkatovyeHue @QyHKUMM aBTOMATMYECKOW PErynnpoBKN
BEPTUKAaNbHOW LUKanbI.

e Horizontal time base: Bk4YeHVe QyYHKUMM aBTOMATUYECKOWN
perynmnpoBKn CTPOYHOW pa3BePTKMN.

e Trigger level: BkntovyaeT pyHKUMIO aBTOMATUYECKOW PErYNNPOBKIU YPOBHSA
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Tpurrepa.

Measure Save Cursor Sample Display Trigger Auto Userset

AutoSet

PucyHok 2-9. OTKpbITE aBTOMATMYECKOro Anana3oHa

ABTOMaTMYECKMI amanasoH 0bbl4HO 6onee noneseH, Yem aBToMaTMyecKkas

HaCTpoOIKa, B cneayrowmx CUTyaumsx:

1) OH MOXeT aHanun3npoBaTb CUrHanNbl, NOABEPXEHHblE OUHAMUYECKUM
N3MEHEHUSIM.

2) OH no3Bonser ObICTPO NpocMaTpuBaTb HECKONIbKO HernpepbiBHbIX
curHanoB 6e3 HacTponkun ocuwunnorpada. 9ta pyHKUMNA O4YEHb NONe3Ha,
eC/ HeoBXoANMMO NCMONb30BaTb ABa NPOOHMKA OQHOBPEMEHHO NN ECNIA
MOXHO MCNOMb30BaTb NPOBGHMK TONbKO OOHOW PYKOW, MOCKOJbKY Apyras
pyKa 3aHAaTa.

3) YnpaBnamTe HaCTPOMKOM aBTOMaTUYECKOW perynmpoBKku ocumniorpada.

2.11 3aBogckme HaCTPOMKM

OTkponTe rnaBHoe MeHio, HaxmuTte «User Settings», 4Tobbl NepenTtn Ha
CTpaHuLUy HacTpoek nonb3oBaTens. Haxmute «Factory Settings», 4TOObI
OTKPbITb OManoroBoe OKHO O/1s 3arpy3km 3aBOACKMX HAcTpoek. Haxmute
«OK» un 3arpysute 3aBOACKME HACTPOMKW. [JManoroBoe OKHO 3arpysku
3aBOACKMX HAaCTpoeK cM. Ha PucyHok 2-10.

Measure Save Cursor Sample Display Trigger Auto Userset

Self Adjust

Please make sure to reset factory config!

PucyHok 2-10. 3arpy3ka 3aBOACKNX HAaCTpoeK
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2.12 Ucnonb3osaHune aBToKannbposxm («Self Adjust»)

OTKponTe rnaBHoe MeHI, Haxmute «User Settings», 4TOObI nMepenTn Ha
CTpaHuLUy HacTpoek nonb3oBaTens. Haxmute «Self Adjusty», 4Tob6bl BOWTK B
pexmnm aBToMaTunveckonm Kanmbposku. Korga ¢yHKUMS aBTOMaATU4ECKON
KannbpoBKN aKTUBHA, B IEBOM BEPXHEM Yr/ly 3KpaHa oTobpa)kaeTca KpacHas
Hagnucb «Calibrating», a nocne 3aBepweHns KanmbpoBKM KpacHOE CNOBO
ncyesaet. [lpy 3SHaAYUTENbHbLIX W3MEHEHUAX TemnepaTypbl GYyHKUMSA
aBTOMAaTUYECKOW KanmbpoBKM NO3BONSET ocuunnorpady noanepxmseatb
BbICOYaNLLUYO TOYHOCTb U3MEPEHUIA.
e [lepen aBTOKanMObpPOBKOMN CHUMUNTE BCE MPOOHUKN.
° [Mpouecc aBTOMaTU4eCcKowm KannbpoBky 3aHNMaeT okono 10-15 MUHyT.
e Ecnn Temnepatypa wunameHsetrcs Bbiwe 10 °C, Mbl pekomMmeHOyem
NONb30BaTENAM BbINO/IHNTb aBTOMATNYECKYO KannbpoBKy.

BbicTpasa kannbposka Hyns

[MpoBeonTe nanbuem BBEPX MO HWKHEW 4YacTu ocuwunnorpada, 4ToObl

OTKPbITb HMXHEe MeHI. HaxmuTte Ons 6bICTPON KanmbpoBKW HyIs
KaHana. lNpwn aktmeBaunn @GyHKUMW ObICTPOW KanmbpoBKW HyNs B NEBOM
BEPXHEM YNy 9KpaHa NosiIBUTCSA KpacHbIA wpudT ¢ Hagnucbto «"Automatic
zero calibration in progress".». llocne 3aBepweHUs KannbpoBKW HynNs
KpacHbIn WpndT ncyesaeT. boicTpas kannbpoBka Hynst No3BonseT 6bICTPO
pewnTb Nnpobnemy apenica Hyns, BbISBBAHHOIO pasHuuen Ttemnepatyp. 1o
CpPaBHEHUNIO C caMoKanmbpoBKon, BbicTpasa KanmbpoBka Hynst MOXET ObITb

yCTaHOBJ1€Ha 3a HECKOJ1IbKO CEKYHO.

2.13 KomneHcayua nacCMBHOro Nnpo6HMka

[Mp nepsBom nogka4YeHU npobHuKa K AboMy BXOOHOMY KaHany
HEOOGXOAMMO BbIMONMHUTL HACTPOWKY KOMMeHcauun rnpobHuka, 4YTobbI
cornacosaTb €ro ¢ BXOOHbIM KaHanom. HekomMmneHcmpoBaHHbIE MPOOHUKMN
MOFYT CTaTb MPUYNHON GONbLUNX MOrPELUHOCTEN N3MEPEHUIN NN OLLNOOK.
KomneHcaums npobHMKa onTMMmnanpyeT TpakT curHana ocumunnorpada gns
OOCTMXEHMA 6ofiee BbICOKOWM TOYHOCTU m3mepeHun. Ecnn temnepaTtypa
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okpyXatoulen cpegbl nameHsaetca Ha 10 °C n 6onee, ona obecnedyeHus
TOYHOCTW pPEe3ynbTaTOB N3MEPEHUN HeobXoaMMO NPOUN3BECTU HACTPONKY
KOMNeHcaumm NnpobHuka.

MpobHnk MSP500 sBnaetca cTaHOApPTHbIM MACCUBHbIM MNPOOHMKOM Os
ocumnnorpadoB BbICOKOro paspelueHus cepun OVS6. B Hem ncnonb3yeTtcs
nHtepdenc USB. OH mMoxeT ObiTb aBTOMaTMYECKMN OTKanubpoBaH nocne
nogkntovyeHna kK OVS6, m HeT HeobXxoAMMOCTW BPYYHYHO HacCTpamBaTb
KOMMNeHcauuto.

Larn komneHcaynm npobHMKa:

1) CHavana nogknounTe NpobHUK ocumnnorpada K LeneBomMy KaHany

2) Mopgkntounte nNpPobHMK K  BbIXOOHOW KNemMme  KanmbpoBOYHOro
NPSIMOYrO/IbHOr0 CUIrHana, a 3aXkmm 3asemMsieHnss NpobHmMKa — K Knemme
3aszemneHuns. Kak nokazaHo HaPucyHok 2-11.

T oVS6810
1GHz BGSals

O

PucyHok 2-11. lNogkntoyeHmne npobHmka

3) OtkpownTe KaHan (ecnu KaHan 3akpbiT).

Auto
4) Haxxmunte KHOMKY nnn BPYYHYIO 0Tperyn|/|py|7|Te BEPTMKaJIbHYIO

YyBCTBUTENbHOCTb (POPMbI CUIHaNa M CTPOYHy0 pa3BepTky. CnegmTe 3a
dopmon curHana. Cm.PucyHok 2-12.
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PucyHok 2-12. KomneHcauwma npobHumnka

Ecnn dopma curHana Ha akpaHe oTobpa)kaeTcs Kak «HegoOKOMMeHcaums»
NN «NepekoMreHcaunsa», oTperynmpymnTe noacTPOEYHbI KOHOEHCATOP Ha
npobHuMKe Takmm obpasom, 4Tobbl hopma cUrHana Ha akpaHe oTobpakanachb

KaK «rnpaBuiibHass KoMneHcaumsa» (CM. pUCYHOK Bbille). PerynnpoBky
NpobHMKa cM. Ha PucyHok 2-13.

PucyHok 2-13. PerynupoBka npobHuka

AN MpepynpexpaeHve
e YbeouTtechb, YTO N301AUMS NPOBOAOB HAXOAUTCSH B XOPOLLEM COCTOSIHNN,

4yTOObl N36eXaTb NOpPaXeHUs 3NEeKTPUYECKMM TOKOM Mpu N3MEPEHUN
BbICOKOIO HaMnpsXXeHs.

° Bo nsbexaHune nopaxeHma anekTpnyeckmm ToOKoOmM gepXxmTte nasablbl 3a
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npeaoxXpaHUTENbHbIM KOMbLLOM NPOOHKKA.

e KorpanpobHUK NOAKIOYEH K MCTOYHUKY HAaNpsXKEeHUS, HE NPUKaACalTeCh
K MeTalIn4ecKMmMm 4YacTaM TrOfioBKN NpobHMKa BO u3bexaHue
NopaxXxeHnst SNEKTPNYECKNM TOKOM.

e [lepen HavanomMm mM3amMepeHun NpPaBUAbHO MOAKIKYNTE 3a3EMAAOLLNIA
KOHeL, NpobHuKa.

2.14 NameHeHMe A3bliKka

I3ameHeHme a3bika 0TobpaxeHuns cMm. B pa3gene «Hactpomkin — A3blk 1 MeTof,
BBOA».
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nasa 3. Ynpasneume ocynnnorpacgpom ¢ nomMmolyblo
KHONOK

B aTowm rnaBe nogpobHO onmcaHo ynpasneHmne ocuunnorpagpom ¢ nomMoLLbo
KHonok. O6bnactm KHOMOK MOXHO WMCNONb30BaTb KakK [AOJ/isa ynpaBneHus
ocumnnorpadom 06e3 CEHCOPHOro 9KpaHa, TaKk W Oas ynpaBleHus C
CEHCOpPHbIM 3KpaHOM. PekomMmeHayeTcs BHMMATENbHO NMPOYUTaTbh 3Ty rnasy,
4YTOObI MOHATL YCIOBUA MCNONb30BaHUA ocumnnorpada cepun OVS6.

e  DyHKUMOHANbHbIE KHOMKW

e KHOMKM ynpaBneHuns MeHIo

e Kypcop

e BepTtukanbHasa cuctema

e [Opun3oHTanbHasa cncTema

e Cwuctema Tpurrepa

e [naBHaf cTpaHuMuUa, 610KMPOBKA 9KpaHa

PucyHok 3-1. lNaHenb KHoMNoK

3.1 OyHKyMOoHaNbHbIE KHONMKMW

KHonka «Auto»

v v
Bocnonb3yntech B NpaBon obnactn MyHKUMOHAaNbHbIX KHOMOK, YTOObI
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BKIIOYUTb (yHKUMO «Auto Set». [pm kaxgom Haxatmm Ha «Autoy,
ocumnnorpad MOXeT pacrno3HaBaTb TUM BXOAHONO CUrHanaa 1 HacTpanBaTb
pexunm ynpasneHus. OH aBToMaTU4YeCKU HaCcTpamBaEeT BEPTUKAbHYIO LUKany,
FOPW3OHTaNbHYO LWKany M HAaCTPOMKN Tpurrepa. Hactponte dpopmMy BOJHbI
ONA Hauny4dLwero otobpaxeHus.

Ona nonydyeHus nogpobHonm uHdbopmaumm cm. pasgen «/lcnonssoBaHme

KHOMKW «Auto».

KHonkue pexxmnme «Run/Stop» n «Single SEQ»

Haxmute B, 4TO6bLI 6LICTPO 3aMOPO3UTb U 3axXBaTUTb TEKYLLYIO GOPMY

curHana. Haxmumte ewe pas, popma curHana npogo/kmT paboTaTe.

u
Haxmunte , YTOObI BbINONHUTb OQNHOYHbIN c60p AaHHbIX. Ocumnnorpad
oTobpaxaeT popmy curHana, NoNy4eHHyo B TedeHne ogHoro cbopa gaHHbIX.

B pexumax npokpyTku v 60nbLUON CTPOYHON pasBepTKU cOOp OaHHbIX

Single

OCTaHOBUTCH Ha BECb 9KpaH IESISE

MonpobHyto nHdopmaumo cm. B pasgene «Knonkum «Run/Stop» n «Single
SEQ».

CHMMOK 3KpaHa:

Haxmute , 4YTOObI BKNIOUYNTb (DYHKLNIO CHMMKA 9KpaHa ocuunniorpada.
Ha)XXmmnTte Ha onuuio CHMMKa aKpaHa g/is apyrnx cnocoboB AencTenn.

MpumeyvaHmne: dyHkUMKM KHONOK «Autox», «Run/Stop», «Single SEQ» n cHumka
aKpaHa TakXXe MOXHO MOJy4nTb, MPOCTO HaXxaB OMNMuUUKX B pacKpbiBatoLLIEMCS
MEHIO.

3.2 OTKpbITHE N 3aKpbITHE MEHIO

OTKpbITHE N 3aKPbITUE MEHIO

HaxmuTe, @ 4YTOObI OTKPbITb NN 3aKPbITb BEPXHEE MEHIO.
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HaxmuTe, ﬁ 4YTOObI OTKPbITb W 3aKpPbITb HNXXHEE MEHIO.

MepeknoyeHne MmeHro

[na nepeknovyeHnss MEHIO WNCNOoNb3ynTe pyudky 1 B obnactu
ynpaBneHuns MeHto. HaxmmnTe gnsa Bbibopa MEHIO 1 aBTOMaTU4YECKOro BXOA4a B

cnepnyollee MeH. Haxmunte , 4YTOObl BEPHYTbCS B NPeAblayLlee MeHIo.

3.3 Kypcop

Cursor
e  BknroveHwme m BbIKOYEHME KypCOpa: HaXXMUTE Ha KHOMKY , YTOObI

BK/IIOUYUTb BEPTUKANbHbIV Kypcop.

)

o [lepekstoyeHme Kypcopa: HaxXMuTe pydky 1 &3 11 pyuky 2 =2 B
obnacTtn ynpaBfieHUss MEHIO O NEPEKNOYEHNS MeXay KypCOpOoM W
NPUBA3KOIN Kypcopa.

e [lepemelleHmne Kypcopa: B He NPUBA3aHHOM COCTOSIHUI, BpaLlas py4ky 1

, MOXHO ynpaBnaTb kypcopom X1 wvnm Y1, a pydykon 2
MOXXHO ynpaBnsTb Kypcopom X2 nnu Y2; B NpMBA3aHHOM COCTOSIHAN NPU

BpawleHum  pydkm 1 Kypcop OygeTr pagBuratbCca B

NPOTUBOMOJIOXXHOM HanpaB/IEHNN OQHOBPEMEHHO, BPALLEHUN PyyYKn 2

Kypcop byaeT ABMratbCsl B TOM XXe HanpaBieHnum 0qHOBPEMEHHO.
3.4 Cuncrema 3anycka
OTKpbITHE MEHIO TpUrrepa
L~ 2 ~
B MeHI0 ynpaBneHusi cuctemown Tpurrepa HaXXMUTE KHOMKY

MEHI0 Tpurrepa m 4YTOObl OTKPbITb MEHIO TPUTrTepa.
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HacTpoiika ypoBHS Tpurrepa

s A N
B obnactn ynpaBneHunsa CUCTEMOW Tpurrepa NMOBEPHUTE PYYKY

YPOBHS TpUrrepa I, 4TO6bI HACTPOUTL TEKYLLMIN YPOBEHb TPUITEPA;

MNMepeknoueHne NCToOYHMKA TpUrrepa

Haxmunte KHOMKY MepekniyYeHnss WCTOYHKKA Tpurrepa H 4TOObI
NepeksioYNTb NCTOYHUK TPUITepa;

MepekntouyeHne mexay (PpoOHTOM M NOASPHOCTbIO

Haxxmunte ,EI,J'IFl nepekyYeHns mexay dppoHTamu (nepegHnn, 3agHnN,
OBOMHOM POHT) WM MNONApPHOCTbIO (NOMOXUTENbHas, oTpuuaTenbHas,
nobas) B COOTBETCTBUMN C TEKYLLIM PEXMMOM TpUrrepa.

HacTtpoika BpemeHn nogaBneHuns Tpurrepa

A 1 2 BEE B 06nacTX ynpaBneHns MEHIO, YTOObI

BbIMOJTHUTb FPYOYIO N TOYHYIO HACTPOWKY BpEMEHW NOAaBEHNs TPUITepa.

Bpawaunte pydkun 1

Hold-Off S
200ns
lime R 180ns

Tus 10us 100ps Ims 10ms 100ms

PucyHok 3-2. Bpemsa yaepxaHua Tpurrepa

MopgpobHoCcTM cM. B «Cuctema Tpurrepan.

3.5 lopnsoHTanbHas cMCTeMa

HacTponka cTpouYHOM pa3BepTKn

MoBepHuTe pyuky M cTpouHOl pa3BepTKM, YTOBbl HACTPOMTb CTPOYHYIO

pa3BepPTKY [AJ/1 BCEX aHaNOroBbIX KaHanoB (TeKyLmniA KaHan).
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HacTpoiika ropm3oHTasbHOro NOI0XKEHNA

Y W Horizontal )
B obnactn ynpaBneHuns ropyu3oHTaNIbHOW cUCTeMOI NEEUEUUE) noBepHUTE

Position

PY4KY TOPU3OHTANIbHOrO  MONOXEHMNSA @ , 4yTO0bbl MEPEeMecTUTb
rOpV30OHTaNbHOE MOJIOXEHME (OPM CUrHana BCEX aHaslloroBbiX KaHaoB

(Tekywmin kaHan). HaxmmTte Ha pyyky rOpv3OHTaNlbHOrO MOJSIOXKEHUS ,
4yTOObl MEPEMECTUTb MONOXEHNA TPUITEPOB BCEX aHaNoroBbiX KaHanoB
(TekyLmin KaHan) B ropu3oHTanbHOE NonoxeHue. LleHTpanbHoe nonoxexHme
HanpaBneHus.

z
Haxmute Ha LITO6bI BKJTIOYNTb NN BbIKNIOYATb MaCLIJTa6VIpOBaHVIe

Korpa maclutabupoBaHme BK/IIOYEHO, KHOMKa -I'OpVIT MoBepHUTE pPy4Ky

rOpMN30OHTAJIbHOIoO MoOJIOXKEHNA ) 4yTOObl N3MEHWUTL roOpm3oHTasIbHOE

Mnos1oXXeHme OKHa MaCLLITa6I/IpOBaHI/IFI.

MoapobHyo nHpopMaLmio cM. B pasgene «Pexxm maclutabnpoBaHus.

3.6 BepTnkanbHan cmcrema
AHanorosbi KaHan

OTKprTb/3aKprTbZ HaXXMHTe Ha KHOMKY aHanoroBoro KaHala
Con [cre [ oo o Wcvs oo [ o o [ e | van [ o [N
NnepeKkntyYnTb (byHKLI,VIVI: OTKPbITb KaHan, nepexkntynTb TeKyIJ.I,VIVI KaHan n
3aKpPbIiTb KaHain. Kor,u,a KaHan OTKprT SaFOpaIOTCFI VIHJJ,VIKaTOpr KHOIMOK

HacTpolika 4YyBCTBUTENbHOCTW MO  BEPTUKaNIN: MOBEPHUTE  PYyYKYy

BEPTUKANbHOro mMacluTaba , YTOObl HACTPOUTb YYBCTBUTENLHOCTb MO
BEPTUKANM AN TeKyuwlero KaHana takmm obpasom, 4Tobbl hopma BOJHbI

oTobparkanach Ha 8KpaHe B NoAxoAdaLLEeM pasMmepe.
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HacTponka BepTMKanbHOro rMoNoOXeHus:: B  obnactu  ynpaBneHus
i TR Vertical )
BEPTUKANIbHON CUCTEMOW NOBEPHUTE PY4KYy BEPTUKANbHOIO

MoN10XEeHNA ' , YTOOBbI HaCTPONTb BEPTMKaJIbHOE MOJIOXEHNE TEKYLLEIO

KaHana. Haxmute Ha pydyky BepPTUKANbHOIO MOJIOXEHUS al , YTOObI

NepemMecTnTb OCUMIIoOrpaMmMy TeEKYLLEero KaHana B LEHTpP 9KpaHa no
BEPTUKANW.
OTKpbITME 1 BLIOOP MEHIO: B 06nacTn yrnpaBneHns BepTUKaabHOW CUCTEMON

(_Vertical )
SR HAXXMUTE Ha , YTOObI OTKPbITb MEHIO TeKyLLero KaHana.

[Ona BblbOpa MEHIO MNCMONb3ynTe pydky 1 . B obnactu ynpasneHus
MeH10. HaxxmuTe ans Bbibopa MeHI0 1 aBTOMaTMYeCKOro BXoa B crefyolee

MeHto. HaxxmunTe Ha , YTOObI BEPHYTbLCA B npegbiayuiee MmeHl1o.

3.7 NnaBHan cTpaHMLa, 610KMPOBKa 3KpaHa

FnaBHasa cTpaHuMya

P

L] .
Haxmunte ., yTOObl NMEPEVTN Ha TNaBHYK CTPaHULUy ocuunnorpada.
[MogpobHocTn cm. B [naBe «DyHKLIW FaBHOWM CTPaHWLLbI»,

BbnokunpoBka akpaHa

Touch
Haxmute , 4TOObl OTKNHOUYUTL (YHKLMIO CEHCOPHOrO 3KpaHa

Touch
ocu,vmnorpad)a, BKITHOHYATCA nogcBeTka KHOMKW .

MpumeyaHme: QyHKLNIO KHOMKW IMaBHOW CTPaHWLIbl MOXHO TakXXe OTKPbITb,
MNPOCTO HaXaB COOTBETCTBYIOLLWIA NYHKT B PaCKPbIBaOLLIEMCSA MEHIO.
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haBa 4. lopn3oHTanbHas cucTemMa

B naHHOWM rnaBe copgepxutcsa nogpobHasa nHoopmauns o ropn3oHTaIbHON

cucteme ocuunnorpacda. PekomeHaoyeTcss BHMMATENbHO MpPoYUTaTh 3Ty

rnaBy, 4ToObl M3y4nTb QYHKUMW HACTPOMKN WU paboTy roOpu3OHTaNbHON

cuctemsbl ocumnnorpada cepun OVS6.

MNepemelleHne curHana no ropusoHTanu

HacTtpoiika cTpouyHoI pa3BepTku (Bpems/geneHne)

NaHopamupoBaHue 7 MacluTabupoBaHne  OTAENbHbIX WU
OCTaHOBJIEHHbIX 3aXBaTOB

MpokpyTKka, XY

Pexunm macwitabupoBaHus

4.1 NepemelwieHne CUrHana rno ropusoHTanm

KocHuTecb obnactn otobpaxeHna ¢opMbl CUrHana v npoBeauTe BNEBO U

BMpPaBo A5 rpybo HACTPOMKKM NONOXEHWA DOPMbI CUTHANA MO FOPU3OHTaNN

BCEX aHanoroBbix KaHanos. [ocne nepemeweHns CbOprI CurHamna HaxmmTe

KHOMKY TOYHOW HACTPOWKW B NIEBOM HWXKHEM Yy 3KpaHa Ans TOYHON

HaCTPOWKW.

PucyHok 4-1. lNepemeuwieHmne hopMbl CUrHana rno ropn3oHTanm Ha aKpaHe
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4.2 HacTpoiika cTpouHOM pa3BepTkm (Bpemsa/aenexmve)

MeTop 1: lNporpamMmmHbie KnaBuwin

n
2

aHanorosbIX KaHa/10B (TeKyIJ_WIe KaHaJ'IbI). Haxmute Ha KHOMKY n, 4YTOObI

HaxxmunTe Ha KHOMK® , YTOObI HACTPOUTbL CTPOYHYIO Pa3BEPTKY BCEX

YBENNYUTb CTPOYHYIO pPas3BepTKYy; HaXMWUTEe Ha KHOMKY , 4TOObI
YMEHbLLUNTb CTPOYHYO pa3BepTky (cM.PucyHok 4-2). CTpoyHasa pasBepTka
BbIMOJIHAETCA Ha 1-2-5, B TO BpeMs Kak dopmMa curHana namMeHsieTcsa no mepe
N3MEHEHUSA CTPOYHOI PasBepTKMU.

PucyHok 4-2. HacTpoiika CTpO4YHOW pa3BeEPTKM

MeTop 2: Pyuka Bbibopa CTPOYHOM pa3BepPTKM

500ms

Haxmute Ha , 4YTOObl OTKPbITb CMMCOK CTPOYHON pa3BeEpPTKU
(cm.PucyHok 4-3), 3aTemMm HaXMUTe Ha CNnCOK, YTOObI BbIOpaTb NOaX0oOsLLYO
CTPOYHYIO pa3BepTKy. BpemeHHasa pasBepTka C CUHUM 3arnosIHEHHbLIM (POHOM
ABNAETCS TEKYLLEWN BbIOPAHHOW CTPOYHOW pa3BepPTKON.
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PucyHok 4-3. Pyyka CTpPO4YHOW pa3BepTKM

4.3 NanopamMmvpoBaHMe M MAacIUTaGMpoBaHuWe OTAENbHbIX
WM OCTAHOB/IEHHbIX 3aXBaTOB

[Mocne ocTaHOBKW ocuunnorpada Ha 9KpaHe OCTaHOBMEHHOro Awucres

MOXET oTobpaxaTbCA HECKOJIbKO MONYYEHHbIX [OaHHbIX C MOJEe3HON

NHdOopMaLmen, HO NnepemMeLLaTb NO FOPU3OHTaNM N MacLUTabrpoBaTb MOXKHO

TONbKO [OaHHble nocnegHero noJlydeHHoro um3obpaxerHus. [aHHble

OAHOKPAaTHOro UM OCTaHOBNEHHOro cbopa AaHHbIX MOXXHO nepemMellaTtb no

ropu3oHTann n macwtabupoBatb. [ogpobHyto MHdopMaLmMio CM. B pasaenax
n

4.4 NMpoxpyrka, XY

B rnaBHOM MEHIO HaXMWUTEe Ha CEHCOPHYH KaBuLly -7, 3aTtem
BbIGEPUTE HYXHbI PEXUM CTPOYHOW pasBepTKU. Pexum CTpoyHon
pa3BepTkn MmoxeT 6biTb YT, ROLL n XY.

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



41

Save cursor

Waveform  Graticule

PucyHok 4-4. Pexxum oTobpaxeHus
YT - O6bI4HbIN peXXnm npocmMoTpa ocymnnorpada

B pexume YT oTobpaxaeTcss OTHOCUTENbHOE COOTHOLUEHME MeXay
BEPTUKANbHBIM HaNps)XEHNEM W TOpuU3oHTanbHbiM BpemeHeM. Ocb Y
npeacTaBnsieT HanpsXxeHme, ocb X NpencTaBnseT Bpems, a dopma curHana
oTtobpaxaeTtca nocne Tpurrepa (dpopma curHana otobpaxaeTcsa cnesa
HanpaBo).

NMpumeyaHmne: ecnn cTpoyHasa pas3BepTka 6onbliasa (Hanpumep, 200 mc ”
6onee), hopma curHana nHorga He otobpaxaeTcs B Te4EHNE ANTUTENbHOIO
BPEMEHIN. DTO CBAA3AHO C TEM, YTO B pexume YT Tpurrep popmbl curHana
cpabatbiBaeT nepen otobpaxeHmem. OHa TECHO CBfi3aHa CO CTPOYHOW
pPa3BEPTKOM N MOXET OblTb NPNBNN3UTENBHO paccynTaHa Kak: KOJIMYECTBO

*

OENeHNN C NeBON CTOPOHbI Mo3uuuu Tpurrepa NONOXEHNE YPOBHSA
CTPOYHOWN pa3BepTkn. [1na cokpaleHns BpEMEHU OXMUOAHUA NMEPEMECTUTE

no3numnio Tpurrepa BneBo.

Cnyyan, Korga nosvums Tpurrepa nepemelyeHa 3a npegenbl 3KpaHa
c¢dopmbl curHana, 3gecb He paccMaTpMBaeTCA.

ROLL - Pexxnm npokpyTKmn

B pexume ROLL dopma curHana npokpy4ymBaeTca cnpaBa Haneso Ans
obHoBneHusa gucnnesa (cm. PucyHok 4-5). [lnanasoH perynnpoBKM CTPOYHOM
pa3BepTku pexrma ROLL B paboyem cocTtossHum coctasnsaet 200 mc/nen~1
Kc/pen.

B pexunme ROLL nHdopmaums, cea3aHHas ¢ TPUIrepomM, HeAENCTBUTESbHA,
BKJ/1OYas MNONOXEHWE, YPOBEHb TPUITEPA, HAMpPsSXXEHWE Tpurrepa n T. 4.
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PucyHok 4-5. Pexxknm ROLL

B pexxume ROLL HaxxmunTe Ha n 4TOObl OCTAaHOBUTbL OTOOPaXxkeHmne HopMbl

ChrHana, HaXXmMmMTe Ha -eu_le pas, 4TOObI OYUNCTUTL 0To6pa>KeH|/|e (bOprI

Single
cuUrHana v nepesanyCTuTb 3axBaT M3006paXeHus; HaAXXMUTE Ha , 4yTOObI
BbIMO/IHATL  OAMHOYHYIO MOC/EeOoBaTENbHOCTb, OHA aBTOMAaTUYECKWU
OCTaHOBUTCA NOCNE 3aBepLUEHNS 3axBaTa N300paxxeHns Ha BECb 9KPaH.

Pexnm ROLL o06biMHO wcnonb3yetca pns HabnwogeHus 3a dhopmamu
CUrHaNoB C YacToTamMu Huxe 5 ..

Pexum ROLL aktmBumpyetcsa no ymondaHuio. Korga cTpoyHas pasBepTka
6onbwe 100 mc, oHa aBTOMaTmyeckn nepexogmt B pexum ROLL. Ecnwn
HEo6XoAMMO MPOCMOTPETb CUrHaN, KOTOPbIA AO/MKEH ObiTb 3anyLlleH npu
60NbLLOW CTPOYHOIN pa3BepTke, oTKaounTe pexxkum ROLL.

BkntoueHme n BbikntovyeHne pexunma Roll: B rnaBHOM MEHIO HaXMUTE Ha

NporpamMmMHyIo KlaBuLly - B onuun «Common» MOXHO BK/HO4aTb U
Bbik/itoyaTb pexumm  Roll (cm.PucyHok 4-6). Korga pexumm npokKpyTKun
aKTMBMNPOBaH, N CTPOYHasA pa3BepTka HaxoguTcs B npepenax 200 mc~1 Kc,
ocuunnorpad aBToMaTn4eckn NepexoquT B PeXNM NPOKPYTKN.
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PucyHok 4-6. BkntoueHne/BbiknioyeHmne pexmnma ROLL

XY - Pexxuum XY

BeptukanbHoe konnyectBo CH1 oTtobpa)kaetca Ha ropM3oHTaNbHOM OCU B
pexnmve XY, a BepTukanbHoe konuvyectBo CH2 otTobpaxaetca Ha
BEpPTUKanbHOM ocun (cM. prcyHoK 4-8. Pexxnm XY).

Pexnm XY MOXHO MCMonb30BaTb OJ19 CPaBHEHMSA YaCcTOTHOro M as3oBoro
COOTHOLUEHUSI ABYX CUTHAaNOB.

Pexnm XY MOXHO mcCnonb3oBaTb [/ OAaTYNKOB Mpu  OTOOpaxeHunun
HanpsXeEHNA-CMELLEHWS, pacxofa-AaBNeHns, HanpsXXeHUsa-4acToTbl WK
HaNpPsXXEHNA-TOKA, Hanpumep, Npuv NOCTPOEHUN KPUBOWM XapakKTEPUCTUK

avopa.

TakXke MOXHO MCMNOb30BaTb Kypcop AN namepeHums opMbl CUrHana B
pexunme XY.

PucyHok 4-7. Pexxnm XY
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Mpumep pexxnma XY

B aTtom ynpaxHeHUn pemMoHCTpupyeTcs o0ObldHad npakTuka pexunma
oTtobpaxeHusa XY nytem namepeHua casura a3 mexay ABymMmsa curHanamm
OOVHAaKOBOW YacCcTOTbl C UCNonb3oBaHeEM MmeToaa Jlnccaxy.

1) MNMopgknounte cuHycoupanbHble curHanel k CH1 w  nopknwounte
CUHycomganbHbIE CUrHasbl TOW Xe YacToTbl 1 pa3HbIX a3 Kk CH2.

2) HaxmumnTte Ha KHonky HacTponkn «Auto», HaxmuTte «Display» B rmaBHOM
MeH!10, 3aTeM BblbepuTte «XY» B «Time Basen».

3) MepeTawmTe curHanbl TaK, YTO6bI OHU BbINN OTUEHTPUPOBAHbI HA 9KpPaHe
ancnnes. OTperynmpymTte BepTuKanbHyto 4yBCTBUTENBbHOCTE CH1 1 CH2 n
pacTAHUTE CUrHasnbl 418 NPOCMOTpA.

4)

Cposur ¢das (0) MoXHO paccumTaTb C MNOMOLLbIO cnepyowen dopmynbl

(npepnonaras, YTo aMmnNINTYObl ABYX KAHANOB NAEHTUYHbI):

oA
Sin —Bn:mD

CurHans!, UEHTPUPOBAHHbIE
Ha aKpaHe gucnnes

Namepenune casura ¢as Cpsur ¢as 90° Ta xe da3za

PucyHok 4-8. CurHan pexvma ctpoyHow pa3epTkun XY, LEHTP 9KpaHa

5) Haxmute kHonky «Cursor», 4TOObl aKTMBMPOBaTb FOPU3OHTaNbHbIN

Kypcop.
6) YcTaHOBUTE KYpCOp Y2 B BEPXHEW YaCcTW CUrHana, a Kypcop y1 B HUXXHEN
YacTu curHana. 3annwnTte 3Ha4yeHne Ay B NpaBOM BEPXHEM Yy 9KpaHa.
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7) MNepemecTnTe Kypcopbl y1 1 y2 B TOYKY NEpPecevYeHns CurHana m ocu y.
3anuwunTe 3HadeHune Ay ele pas.

PucyHok 4-9. IamepeHrmne pasHocTn a3 n ncnonb3oBaHmMe Kypcopa

1) Ona pacyeTta capura a3 ncrnonb3yeTtcsa cneaytowlas hopmyna.
o Y2 g Y2
sin _Y1 : —GFCSH'IY1
Hanpumep, ecnun nepBoe 3HadyeHne Ay paBHo 9,97 B, To BTopoe 3HaveHune Ay
paBHO 5,72 B:

5.72 572

sinf=go7. 9= 9.97

4.5 Pexxum macurabuiposaumns

Zoom (MaclwTtabnpoBaHne) — aTO FTOPW3OHTaNIbHO pacLUMpPEHHasa Bepcus
obblyHOro pgucnnesa. OTkponTe QyHKUMIO MacwTabupoBaHus, AUCNNENn
pasnennTtca Ha aBe YacTtu (cM.PucyHok 4-10). BepxHsasa 4acTb aKpaHa gucnnes
NOKasblBaeT OObIYHbLIA BUL OKHA AWNCMIEA, @ HUXXHSAS 4YacTb — YBENIMYEHHOE
OKHO gucnnes.
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PucyHok 4-10. IHTepdenc macwtabnpoBaHus

Bua okHa macwitabupoBaHus — 9TO yBe/MYEeHHas 4acTb OObIYHOrMO OKHa
oTobpaxeHus. DyHKLNIO «Z0om» MOXHO UCMONb30BaTh, YTOObI IPOCMOTPETb
yacTb OObIYHOrO OKHa, PACLUMPEHHOro MO TOpW30HTanW, 4YTobbl Yy3HaTb
6onbLie 06 aHann3e CUrHanoB..

BknroueHme n BbiKIlOYEHNE pexmnmva MaCI.IJTaﬁlllpOBaHI/IFl:

Zoom
OTKpOVITe Bbinapgawwee MeHK W HaXMmMTe Ha KHOIMKY -, YyTOObI
aKTI/IBI/IpOBaTb/ﬂ,eaKTVIBVIpOBaTb (byHKLI,I/II-O MacLiTabwm poBaHWA.

OkHO MacwwTabupoBaHmMa obpamMiieHO paMKon B OObIMHOM OKHe, a gpyras
4yacTb, He OTOOpaxaemasi B OKHe MacLUTabupoBaHuMS, NMOKPbITa CEPON TEHLIO.
B aTom none otobpaxaeTtcs 4YacTb 0ObIMHOIMO CKaHUPOBaHUS, KOTopas bblna
yBENMYEeHa BHN3Y OKHA.

HaXxXmmnte Ha KHOMKY CTPOYHOWN pasBepTKM, YTOObl HACTPOUTb CTPOYHYIO
pa3BepTKy OKHa MaclTabupoBaHusa. Pasmep nona B OBbIMHOM OKHe
M3MEHUTCA B  COOTBETCTBMM CO  CTPOYHOW  pPasBEpPTKOM  OKHa
MacLuTabmpoBaHus.

MNepeTawmte HOpMy cCUrHana OKHa MacCLUTabMpoBaHWA MO FOPU3OHTaNW,
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4TObOblI HACTPOUTbL MonoxeHme ¢GopmMbl curHana. [lone B rnaBHOM OKHE

nepemMeLlaeTca B MPOTUBOMOJIOXHYI CTOPOHY OT ¢opMbl curHana. Vnm

HanNpAaAMYyo nepeTtawmTe rnosne B 06bIMHOM OKHE, YTOObI 6bICTPO HAUTK hopMy

cuUrHana gis npocmMmoTpa.

MpunmeyaHme:

2)

MwuHnmanbHasa CTpo4vHas pas3BepTka oTobpaxaeTcss B OObIMHOM OKHE,
Torga kak ¢opma curHana Ha 9aKpaHe HaxoguTcsl TOYHO B npepenax
eMKOCTM namaTu. Ecnm  Tekywas CTpoyHas pasBepTka MeHblue
MWUHNMAaNbHOW CTPOYHOW pasBeEPTKM B OObIMHOM OKHE MNpu TeKyLlen
eMKOCTU NaMsaTW, MPU OTKPbITUM OKHa MaclTabupoBaHUs CTPO4YHas
pa3BepTka B OObIMHOM OKHE aBTOMAaTMYeCKW YCTaHaBIMBAETCA Ha
MWHUMAaNbHYIO CTPOYHYIO pPasBeEPTKY B OObIMHOM OKHE Mpu TeKyLlen
€MKOCTIW NamMATI.

Kypcop, pacyeTHasa ocuwmnnorpamma n atanoHHas dopma curHana He
oTobpaxaloTcss B OObIMHOM OKHE, HO MOryT oOTObpaxaTbCA B OKHe
MacLUTabrpoBaHUS.

B cnyyae octaHoBKkUK pexxuma Roll pexxuim macwtabrnpoBaHums MoxXeT ObiTb

Run
Bk/oYeH. Haxmwute Ha «Run/Stop» , yTOObl aBTOMATUYECKU
OTK/TIOYUTb PEXMM MacLUTabrpoBaHMA.
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naBa 5. BepTtukanbHaa cmcrema

B paHHOW rnaBe copepxutcs noapobHas mHpopmaunsa o BepTUKanbHOW
cucteme ocuumnnorpada. PekomeHaoyeTcs BHUMATENbHO MPOYNTaTb 9Ty
rnaBy, 4TOObl M3Yy4NTb QYHKLUUN HACTPOMKKN W paboTy BepTUKanbHON
cucteMbl ocumnnorpada cepmm OVS6.

o OTKprTI/Ie/SaKprTVIe KaHana, yCTaHOBKa TEKYLUEro KkaHana
° HaCTp0|7||<a HyBCTBUTENIbHOCTW MO BEPTUKaIN

° HaCTp0|7||<a BEPTUMKAIbHOIO NMNOJIOXKEHWNA

° OTKprTI/Ie MEHIO KaHalla

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

PucyHok 5-1. VIHTepdenc oTobpaXxeHnss MeHto KaHana

YpoBeHb 3as3eMNeHna Kaxaoro oTtobpaxaemoro aHasioroBoro curHana
KaHana ob6o3HavyaeTca 3Ha4KOM MHAVKaTopa KaHana H B neBom yrny skpaHa
aucnnes.
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5.1 AktTmBauma/pgeaxktmsauma ¢opmbl curHana (xaxan,
MaTeMaTMn4YecKme, 3TanoHHble (hopMbl CMrHana)

2 4 5 T
3Hauyknm KaHanos . . . . . . . . . B

npaBov 4YacTm obnactm oTobpaxeHusa Gopmbl curHana ocuwnnorpada
(npoBeguTe nanbuemMm BBeEpPX WM BHW3, 4YTOObI MeEpPeKNtYUTbCA Ha
MaTEMaTUYECKUIA KaHan W 3TaNoOHHbIA KaHan) COOTBETCTBYHOT LLUECTU
kaHanam CH1, CH2, CH3, CH4, CH5, CH6, CH7, CH8, maTtemaTun4yeckom
dYyHKUMW, LLINHBbI N 3TaNlOHHOMY KaHany. 3Hayky KaHanoB B OTKPbITOM

b e v
COCTOAHUMN  BbIMMAOAT  TakK: ., . . : L.

npOBe,D,I/ITe nanbuem Bripaso, 4YTOObI 3aKpbITb Hy)KHbIIZ KaHan.

Tekywmnm kaHan: Ocuwunnorpad MOXeET oTobpaxaTb HECKOoNbKo ¢opMm
CUrHanoB OOHOBPEMEHHO, HO TONbkO ogHa  dopma  curHana
npennoyTUTENbHO OTOoOpaxaeTcsa Ha CaMOM BEPXHEM CNoe, a KaHan,
KOTOPbIA NpPeanoyTUTEeNbHO OTOobpaxaeTcss Ha caMOM BEPXHEM CIOe,
Ha3blBaeTCA TekywmMm KaHanom. WHaoukatop [Ons Tekylwero KaHana
CMNJIOLWIHOW, a MHOMKATOP KaHana, KOTOPbIA He ABNSIETCH TEKYLLMM, NYyCTON,
KakK nokasaHo Ha PncyHok 5-2

Texkywunim kaHan

Kanan, He
ABNAOLNIACA
TEeKyLLINM

PucyHok 5-2. TekyLLmnm KaHan n KaHan, He ABNAWUNACS TEKYLLNM

Copepxunmoe nHtepdeinca otobpaxeHuns kaHana ocumnnorpada BK/110O4aET B
cebs BepTUKanbHyK LWKany, KHOMKY 4YyBCTBUTENbHOCTUA BEPTUKANbHOMN
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lIKanbl, pPexXum CBA3W, WHBEPTUPOBAHME, OrpaHNYeHne Mosochl
nponyckaHua KaHana, Kak nokasaHo Ha PucyHok 5-3.

BepTukanbHas

OrpaHuyeHne
MONOCHI 500 mV e
nponyckaHus
C

Hynesoe FUH 5OQ onpoTuBNeHne
e e 5OOX -- = CoefHeHMe
KaHana

500.0mV

OcnabneHune

PucyHok 5-3. IHTepdenc oTtobpaxkeHnsa KaHana

Ecnn kaHan CH1 BKAO4YEH, HO €ro COCTOSIHME HE SABMSAETCA TEKyLUUM,
HaXMMTe Ha wnHgmkatop dopmbl curHana CH1 wnnm  BepTuKanbHON
YyBCTBUTENBLHOCTN WM KaHana 3 WIN Ha KHOMKY BepTUKanbHOW
YyBCTBUTENBbHOCTN U BblIOOpa TEKyLWLEro KaHana, 4Tobbl yCTaHOBUTb KaHan
CH1 B kauecTBe TekyLlero kaHana, kKak nokasaHo Ha PucyHok 5-4.

Texywwia kaHan

HaxmuTe, 4TOObI
YCTaHOBWTb B Ka4ecTBe
TekyLLero kaHana

CnnoLuHon 3HaYoK
0603Ha4aeT  TekyLmi
KaHan

MpoBeaute  MmanbLem
BNpaBo, YTOObI 3aKpPbITh
KaHan

Haxmute, yTObb!I
HaCTPOUTb  TeKYLLWiA
kaHan

Haxmure, YTOObI
OTKPbITb 11 YCTAHOBMUTb
B KauyecTee TeKyLLero
KaHana

PI/ICyHOK 5-4. OTKprTI/Ie, 3aKpbITE 1 nepeknrvYeHmne KaHasoB
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2. Haxmure KHOMKY 1. Haxmure, 4YTOObI
HaCcTPOWKN Tekyulero BblOpaTb TEKYLMIA KaHan
KaHana

PucyHok 5-5. icnonb3oBaHme KHOMNKK Bbibopa TeKyLLero kaHana

HaxXmmte Ha 3Ha4yoK TeKyLlero KaHana B HWDKHEW 4acTh 9KpaHa, 4ToObl

OTKPbITb MEHIO MEPEK/TIOYEHNSA Ha TEKYLUMIA KaHas, M HaXMUTE Ha KHOIKY,

4yTOObI OHO 3aropenoch, Kak NokasaHo Ha PucyHok 5-5. HaxxmuTte KHOMKy B

MEHIO, 4TOObl NepekNtuUnTb Tekywmin kaHan. Korga 9Ta dyHKums

aKTMBMpPOBaHa:

a. TeKyLuMiA KaHan MOXHO MEPEKITIYNTL B MEHIO NEePEKITIOYEHNS KaHaNOoB;

b. Tekywee MeHI0 KaHanoB MOXHO NeEPEMECTUTL B I060E MECTO 9KpPaHa;

C. B MEHIO MeEPEK/THOYEHNSA KaHaNoB OTOOpaXaeTcs TONIbKO OTKPbITbIA KaHarn;

d. Nnpn OTKPbITUM MaTEMATUYECKOM WNN I3TanoOHHOW OpPMblI CuUrHana
aBTOMAaTNYECKW OTKPbIBAETCH MEHIO MEPEKIIIOYEHNS TEKYLLIErO KaHana.

5.2 HacTpoiika YyBCTBMTE/IbHOCTMI MO BepTUKaNM

Haxmunte Ha KHOMKY BepTI/IKa}'IbHOIZ YyBCTBUTEJIbHOCTU . nnn KHOrMkKy

. cnpaBa OT 3Hayka KaHana, 4Tobbl HACTPOUTb BEPTUKaANbHOE
oTobpaxeHue opmMbl curHana, COOTBETCTBYHOLLEN KaHany, 4Tobbl dhopma
curHana otobpaxanacb Ha 9KpaHe B TpebyeMom pasmepe.
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LLIkana BepTunkanbHoOWM 4yBCTBMTENBHOCTW (B/Oen.) nocne kaxxaom HaCTPOWMKM

oTobpa)kaeTca Ha 3Hauyke kaHana. Hanpumep, O03Ha4aeT, 4To

TekyLlasa BepTukanbHas 4yyBctBuTenbHocTb CH1 coctaBnaet 3,096 B/gen.

KoadhdpuuymeHT BEPTUKANIbHOW YyBCTBUTENIbHOCTI perynupyer
BEPTUKANbHYO 4YYBCTBUTENIbHOCTb aHaNOroBoro kaHana c¢ warom 1-2-5
(koadpbdurumeHT 3aTyxaHna NpobHmka paBeH 1X), a Agnana3oH BePTMKAIbHOW
yyBCTBUTENbHOCTM nNpobHuka 1:1 coctaBnser 1 wmB/pen-10 B/pen
(onumonanbHO MnHMMYM 500 mkB/gen).

5.3 HacTpoiika BepTuKanbHOro nosioXXeHms
MeTO,D, HaCTPOI‘/'IKVI BepTUKaJIbHOrNo nojoXxeHms.

1) Tpybas HacTponka: B obnactm oTtobpaxeHna opmbl CcurHana
yaepxmueanTte opMy cuUrHana v nposeauTe nanbuemM BBEpPX N BHU3 AN
N3MEHEHUs1 BEPTUKANbHOIo NONoXeHUss dOpMbl CUrHana.

2) To4Hasa HacTpoiKka: HaxXmMunTe KHOMKY TOYHOW HAaCTPOWKI B NIEBOM HVXXHEM
yrny aKpaHa, 4Tobbl TO4HO HACTPOUTb BEPTUKANbHOE NOMoXeHne hopMbl
CUrHana gnsa TekyLllero kaHana.

5.4 OTKpbITHE MEHIO KaHaNna

[MpoBegnTe nanbuUem BMpPaBO MO 3HaA4Ky KaHana, 4YTobbl OTKPbITb MEHIO
HY>XHOro KaHana.

MeHto kaHana nsobpaxxeHo Ha PncyHok 5-6. B BepTukanbHOM MEHIO MOXHO
HaCTPOUTb WHBEpPCUIO GOpPMbl CUrHana KaHana, OorpaHundyeHue mnosochl
nponyckaHus KaHana, Tmn NpobHmKa, KOaPUUMEHT 3aTyxaHNA NPOBHKMKa,
PEXNM COMNPSXXEHNNA KaHANOoB, 9Ta/IOH BEPTUKANbHOIO pPacLUNPEHNS, METKY
KaHana un BKtoYeHre/BbIK/lo4eHe KaHana.
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PucyHok 5-6. MeHto kaHanos

5.4.1. YcTaHOBKa CBfi3N MeXy KaHalamMmun

Haxxmunte 3Havok nog «Coupling Mode» 1 BbibepuTte pexxnmMbl CBA3N MeXay
kaHanamu «DC», «<AC» n «GND» Bo BCcnnbiBaloLLEM OKHE.

DC: CBasb NMo nocTosHHOMY ToKy. MoryT npoxoauTb KakK KOMMOHEHTbI
MOCTOSIHHOIO TOKa, Tak N KOMMOHEHTbl NEPEMEHHOro Toka N3MepPSIEMOro
CUrHana, a Takxe faHHbIA PeXrumMm MOXET UCMNONb30BaTbCA /1A NMPOCMOTPa
¢dopm curHanos BnnoTb A0 0 ', 6e3 60/1bLLIOro cMeLeHUA NOCTOAHHOIO TOKa.

AC: CBA3b N0 nepeMeHHOMY TOKY. VIamepsieMblin curHan nocToasHHOro Toka
B6nokmpyeTcs, 1 MOXET MPOXOLAUTb TO/IbKO KOMIMOHEHT NepemMeHHOoro Toka, a
TakXe [OaHHbIA pexumM MOXET WCNOoNb30BaTbCAa AN NMPocMoTpa ¢opm
CUrHanoB ¢ 601bWNMY CMELLEHUSIMN NOCTOAHHOIO TOKaA.

GND: BHyTpeHHee 3a3eMneHme Bxoaa, 0OTCoegMHEHE OT BHELLIHETO BXOAA.

Ocuwunnorpad nogknoyYeH K NpsasMoyrosibHOMy curHany ¢ yacrtotom 1 kly,
amnantygon 2 B n cmeweHnem 1 B. ®opmbl curHanoB cBsA3et mexnay
KaHanamuy noCcTOSAHHOIO TOKa, MEPEMEHHOr0 ToKa 1 3a3eM/ieHUs NOoKa3aHbl

Ha Owmobka! NcTOYHMK cCbUIKM He HalpgeH., Owmnobka! VIcToOUHMK cCbIKn
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He HanlpgeH., Owmoka! IcToOUHMK CCbIIKN He HaleH.

PucyHok 5-7.CBA3b N0 NOCTOSAHHOMY TOKY

PucyHok 5-8. CBs13b N0 NnepemMeHHOMY TOKY
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PucyHok 5-9. lNogkntoyeHmne 3asemMneHmns

NMpumevyaHmne: OTa HacTpoka AENCTBUTENbHA TONbKO /181 TEKYLLEro KaHana.
[na Toro 4ytobbl NepekntYUTLCH C TeKyLlero KaHana, npocTto KOCHUTECH
3Hayka KaHana, 3Hayka wuHAMKaTopa KaHana Winm Tropu30HTaNbHOIO
NONOXEHWS, HA KOTOPOE YKa3blBaET 3HA4YOK MHOMKATOPA KaHana gnsa npsiMmoro
nepekntoyYeHns. BeixoanTb N3 MEHIO HET HEOOXOANMOCTMW.

5.4.2. YcTaHOBKa npefena nonocbl NPonycKaHneA

OTKpoMTEe MEHIO KaHanoB, HamguTe none Bblibopa «Bandwidth» B meHio
KaHanoB, YCTAHOBUTE HY)XHOE OrpaHM4YeHme nosioCbl MPonyckaHws,
burnbTpaymio BEPXHUX N HUKHNX YaCTOT.

NMonHas nonoca nponyckKkaHMA: NO3BOISIET MPOMNyCcKaTb CUrHa bl BCEX YaCTOT.
Monoca nponyckanma 20 M: nponyckaroTCsl TONIbKO CUMHasbl C YaCTOTOW
Huxe 20 Ml'u, a curHansl Bbiwe 20 MT'y, apdekTnBHO ocnabnstoTes.
DunbTp BEPXHMX YACTOT: MPONYCKalTCA TOMbKO CUrHaNbl, NpeBbIlLaoLme
HVOKHWUW Npenen Tekywen ycTaHOBIEHHOW YacTOTbl.

Buibepute GUALTP BbICOKUX 4acToT, HaxmuTe Rl Ha rone

4YacTOTbl, YTOObI OTKPLITb UHTEPEENC HACTPOMKIN HaCTOTbl, HAXMUTE « MUy n
«kly», 4yTOBGbLI BbIOpPATb LUKaNy 4acTOTbl, MepeTawmTe WM HaXMUTE Ha
NON3YHOK AN rpybonrt HaCTPOMKWN MaKCMManbHOWM 4acTOTbl, pa3peLleHHON
0N NPOXOXAEHNA, HaXMWUTE KHOMKWU «+», «-», 4YTOObl TOYHO HACTPOUTb
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4yacToTy.

PUNbTp HM3KMX YACTOT. paspeLlaeTcsa MNponyckaTb TONbKO TE€ CUrHanbl,
KOTOpPblE HWXe TeKyLero yCTaHOB/IEHHOro BEpXHEero npepgena 4yactoTbl (C
HaCTPOMKaMu, TaKUMM Xe, Kak y dunbTpa BEPXHUX 4acToT).

PasHuuy B OrpaHMYeHnn NPOnyCKHOM CnocOOHOCTN MOXHO O0TO6pasnTb C
nomoubio dopmbl curHana. llonHas nonoca nponyckaHWs rnokasaHa Ha
PucyHok 5-10, nonoca nponyckaHna 200 M — Ha PucyHok 5-11, nonoca
nponyckaHnus 20 M — Ha PucyHok 5-12, unbTp BEPXHUX 4aCTOT — Ha
PucyHok 5-13, punbTp HWXKHMX YacTOT — Ha PncyHok 5-14

PucyHok 5-10. [lonHas nonoca nponyckaHus

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6
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PucyHok 5-14. ®unbTp HWXKHUX YacTOT

5.4.3. IuBepcusna ¢ yuerom chopmbl MMnynbca

[Mpn BbIGOpPE «Inverty 3Ha4YeHMe HanpsxXeHus oTobpaxaemonm OpPMbI
curHana nHeepTumpyetcs. VInBepcus BnnsaeT Ha crnocob oTobpaXkeHus KaHana.
[Mpn ncnonb3oBaHMM 6a30BOro Tpurrepa HEOH6XoANMO HACTPOUTb YPOBEHb
Tpurrepa, 4Tobbl COXpPaHUTb CTabUNbHOCTb (DOPMbI CUrHaANA.
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PucyHok 5-15. [epepn nHeBepcuein ¢ yuetomMm hopmMbl MMMNybca

PucyHok 5-16. [Nocne nHeepcumn ¢ y4eTtom opMbl UMMybca

5.4.4. HacTpoiika Tvna npoGHunka
[MpobHMKKM NoapasnensatoTcsa Ha TOKOBbIE M MPOOHUKM HANPSXKEHUS.

NMocnepoBaTenbHOCTb M3MEHEHMSA TUMNa NPO6HMKa:

OTKponTe MEHIO KaHanoB, HanguTe none- «Probe Type» B MeHI0
KaHanos, 3aTeM BblbepuTe:
e Vol -cooTBeTCcTBYIOLWMIA MPOOHUK HANPSIXXEHNS.
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e Cur-CcoOTBETCTBYIOLLMI TOKOBbIA MPOOHUK.
5.4.5. HacTpoika xo3ddumeHTa saTyxaHna NnpoGHMKa

Mpn wn3amMepeHnn C NOMOLLbID NPOOHMKA MpaBUbHble pPe3ynbTaThl
N3MEPEHMNS MOIYT ObITb MOIyYEHbI TONIbKO NYyTEM HACTPOMKW MPaBUIbHOIo
KoappuuymeHTa 3atyxaHma npobHuka. [Ona cootBeTcTBMA KOIDDUNLUNEHTY
3aTyxaHuns (pakTu4eckoro npobHmKa HeobXoAMMO COOTBETCTBYIOLLNM
obpa3om HacTpouTb KO3 PULMEHT 3aTyxaHMNA KaHana B MeHto KaHana. [Npn
N3MEHEHN KO3PUMUMEHTaA 3aTyxaHMa MPOBbHMKA COOTBETCTBYIOLLMIA
Ko pULMEHT 3aTyxaHUa O0/KEH ObiTb YCTAHOBNEH B MEHIO KaHana, 4YTobbl
obecneunTb NpPaBWUIBHOCTb amMnnNnTydbl (OpPMbl CUrHana wn pesynbrarta
[Momunmo

N3MepeHus, oTobpaxaemoro ocuunnorpacom.

pacnpocTpaHeHHbIX KO dMLUMEHTOB 3aTyxaHus kaHanos cepus OVS6 Takke

HEKOTOPbIX

noaaepXXMBaET NOMb30BaTENbCKME HACTPOMKIN 3aTyXxaHNsA KaHanoB, KOTOpble
MOryT ObITb YCTaHOBNEHbI B Arana3soHe oT 1mX go 999kX.

KoadhdpuuymeHT 3atyxaHus npobHmka un KoaddPUUMEHT 3aTyXaHNSA B MEHIO
npuBeAeHbl B crenyoLwen Tabnumue:

KoaddunumeHT KoaddnumeHT KoaddnumeHT KoaddnumeHT
3aTyxaHuUA NPOOHMKA | 3aTyxaHusA NPOGHMKA | 3aTyxaHus NPOOGHMKA | 3aTyxaHnsA NPOGHMKA
KoaddunumeHT KoaddnumeHT KoaddnumeHT KoaddnumeHT
3aTyxaHuWA B MEHIO 3aTyxaHusA B MEHIO 3aTyxaHuUsA B MEHIO 3aTyxaHuUSA B MEHIO
0, 001:1 Tmx 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 Bmx 0, 5:1 500mx 50:1 50x 5000:1 Bkx
0,01:1 10mx 1:1 1x 100:1 100x 10000:1 10kx

0,02:1 20mx 2:1 2x 200:1 200x
0, 05:1 50mx 5:1 5x 500:1 500x

Tabnuua 5-1. Tabnuuya cooTBeTCTBUA KOIDDULMEHTOB 3aTyxaHUA NPpobHMKa
5.4.6. ITaNoOH BEPTUKANbHOrO paclUMpeHus

Mpn Mcnonb3oBaHUN BEPTUKANbHOMO PaCLUMPEHUA MOXHO LLENKHYTb Mo
LIEHTPY WU HYyNIeBOW TOYKE.
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LleHTp: HaxmmnTe Ha UEHTP, OTperynnpynte BepTUKaNnbHbIA MacwTab, n
ocuwunnorpamMmma byaeT pa3BepHyTa C LLleHTPOM 3KpaHa B KayeCcTBe aTanioHa

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

5.4.7. MeTka xkaHana

MeTkn MOXHO [00aBnATb K KaX[aomMy aHa/loroBoMy KaHanmy Mo mepe
HeobxoaMMocCTK, 1 JobaBneHHas MeTka oTobpaxaeTca nosaan NHOMKaTopa
KaHana.

[locTyrnHble METKM KaHanoB: HET, NoJib30BaTeNbCKUEe, NpeayCTaHOBNEeHHbIe
(Bkmtovaa ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA, H_L, IN, L_H, MISO,
MOSI, RX, SCL, SDA, SS, TX, OUT).

PucyHok 5-17. MeTka

[MpumevaHume: HacTtponka nogaoepXxmBaeT BBoa A0 32 CUMBOMOB.
5.4.8. BxogHoe nonHoe conpoTMB/ICHME KaHana
Boibepute nogxopsiuiee rMofiHOE COMPOTUBNEHME B COOTBETCTBUM C

daKTUYECKNM UCNbITATENIbHbIM COrfacyowmm Kabenem mnnm npooOHUKOM.
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MoxHo Bbi6paTb «1 MOM» nnmn «50 Om». BxogHoe nonHoe conpoTuBAEHNE MO
ymon4daHuto coctaensaeT 1 MOm.

1 MOmM — Tak)Xe n3BECTHOE KaK BbICOKOE MOJSIHOE CONPOTUBNEHWE, MOAXOANT
Ans 60NbLIMHCTBA NAaCCUBHbIX MPOOHMKOB 1 MO3BOAAET CBECTN K MUHUMYMY
Harpyso4yHoe BO3gencTeume ocunnnorpada Ha TeCTUpPyeEMOE YCTPONCTBO.

50 OM — npu N3MepPEHNN BbICOKMX YaCTOT 0ObIYHO MCMNONb3YHOTCA Kabenu
WNN  aKTUBHblE MNPOOHWKKM C conpotmeneHnem 50 Owm, u Tpebyetca
cornacoBaHue conpoTueneHmnsa 50 Om.

Boibop noaxogsiwiero cornacoBaHWsi MOSHOMO COMPOTMBAEHUSA MO3BONSET
MMUHUMWU3NPOBaTb OTPaXeHWst Ha MNyTW CuUrHana, 4Yto penaer U3mMepeHus
6onee TO4YHbIMN. Cm. PucyHoOkK 5-18 pns HacTpOWMKWM BXOAHOrO MOJIHOMO
CONPOTMBNEHUSA.

MpymMmeyaHne: nNpu MNEepPekNoYEeHN BXOAHOrO0 MOJIHOrO COMPOTUBNEHMNS
KaHana HeobxogumMo o06paTUTb BHMMaHWE Ha TO, 4YTOObl BXOOHOE
HanpsXXeHne He NpeBbllano AonycTUMOro, npwu conpotmeneHun 50 Om
MaKCUMa/ibHOE BXOLHOE HanpsXeHue aHanoroBoro Bxoaa cocTasnseT 5 B
(cpepHekBagpaTU4HOE 3Ha4YeHme); oA obecnedeHna 3alMTbl BXoAa KaHana
B COCTOSIHUM BbIK/TIOYEHMNA BXOAHOE NMOJIHOE COMpPOTUBIEHWE ocumnnnorpada
Mo yMOYaHuIo NpuHMmMaeT 3HadeHne 1 MOm.
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PucyHok 5-18. BxogHOe nonHOe conpoTuBEHWE KaHana

5.4.9. 3afepxKa n cmeleHme

3apepxka: HacTtpomB 3apep)XKy KaHana, MOXHO BbIMOAHUTb KOPPEKLMIO
pasHOCTU (a3 B KaX[OM KaHane, 4Tobbl KOMMNEHCMpoBaTb pPa3HOCTb (a3
CuUrHana mexay pasHbiMmu NnpobHukamu. [lmana3oH HacTpowmkin: 1nc-100HC.

CwmelweHmne: PerynmpoBka CMELLEHUS MO3BONSET WU3MEHUTb CMELLEHMne
KaHana, To eCTb cMmeLlleHne GopMbl CUTHana OTHOCUTENIbHO HYNIEBON TOYKMW.
HacTpoka gmana3oHa cmelleHus 3aBUCUT OT Tekyllero KoadduumneHTa
3aTyxaHuns kaHana. [lmanasoH HacTponku npu 1X coctaenseT 1 mB-150 B.

5.4.10. TouHaa HaCTpoOMKa

B ocunnnorpadax cepnn OVS6 npegycmoTpeHa hyHKLNA TOYHOM HAaCTPONKN
BEPTUKANbHOW LUKanbl, KOTOpasi MNO3BONASAET HacTpamBaTb BepPTUKalbHYIO
LKany, He orpaHuymBasck 1, 2, 5 n 10 waramu. Nocne BKNOYEHUS TOYHON
LLUKanbl perynnpoBkKa BEPTUKaNbHOro maciutaba ctaHOBUTCSA TOYHOMN.
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PucyHok 5-19. HacTpoika TO4YHOW wKanbl
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Fnasa 6. Cucrema Tpmrrepa

B naHHOWM rnaBe cogepXxmTtca noapobHasa nHdopmaumsa 0 cCUCTeMe Tpurrepa
ocumnnorpada. PekomeHayeTcs BHUMATENbHO NpoYuTaTh 3Ty rnaBy, YTOObI
N3y4nTb MYHKLUMN HACTPOMKN 1 paboTy CUCTEMBbI Tpurrepa ocumnnorpada
cepuun OVS6.

e Tpwurrep v HacTponka Tpurrepa e  Tpurrep No HakNoOHy

e Tpurrep no poHTY e Tpurrep no NUMUTY BPpEMEHU
e Tpurrep no  ANNTENbHOCTU e  Tpurrep No BUAEOCUrHany
MMMynbca e Tpurrep no YyCNOBUSIM
e Jlornyeckun Tpurrep nocnegoBaTesibHOW LUWHbI
e Tpwurrep no N-my ppoHTY
e Tpurrep no KOPOTKOMY
nmMnynbcy (paHTy)

6.1 Tpurrep » HacTpoMKa Tpurrepa
Y10 Takoe Tpurrep?

Ocuwnnnorpad MOXeT 3axBaTuUTb (POPMY CUrHana TobKo B TOM Clly4ae, eCcnn
OH N3Ha4vasibHO COOTBETCTBYET 3afaHHOMY YCNOBMIO. ITO OENCTBME 3axBaTa
(bOprI C/rHana B COOTBETCTBMI C YC/1OBEM HA3bIBA€TCA TPUITEPOM. Tak
Ha3blBaeMbIln 3axBaT OPMbI CUrHaNa 3ak/4aeTcs B TOM, 4TO ocuunnorpad
3axBaTbiBaeT curHan u otobpaxaet ero. Ecnn 3axBata He NMPOMNCXOOWT,
oTo6paxeHne popMbl CUrHana oTCyTCTBYeT.

[ns yero mMo)xHO Ncnonb3oBaTb TpUrrep?

1) Ocumnnorpad MoxXeT cTabunnbHO OTOGpaXKaTb NEPUNOONYECKNIA CUTHAN.
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PucyHok 6-1.CtabunbHo oTobpaXkaeMblii MEPUOANYECKNIA CUTHAT

PucyHok 6-2. HectabunbHO oTo6pa)kaemMblil Neprognyecknini curHan

2) Bblgenute cermeHT, KOTOpbIA Bbl XOTUTEe Habnwogatb, U3 ObICTPOro um
CNOXHOro curHana
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PucyHok 6-4. AHOManbHbIW cUrHan, 3adKCUPOBaHHbIW NMPY YCTaHOBKE YPOBHS TpUrrepa
Y10 Takoe NpuHyaAnTEeNbHbIA TpUrrep?

Korga ocuunnorpad He yooBneTBopsieT yC/oBMAM cpabaTbiBaHUSs, TPUITED,
CreHepupoBaHHbIM ocuunnorpadomM MCKYCCTBEHHO WM aBTOMaTUYECKMN,
ABNAETCA MPUHYOUTENbHbIM  Tpurrepom. [lpuHyauTeNnbHbIM  TpUrrep
O3Ha4yaeT, 4YTO HEe3aBMCMMO OT BbIMONHEHUS YCNOBUMI ocuwunnorpad
3axBaTbIBa€eT TO/IbKO CErMEHT CUrHana n otobpaxaet ero. ABToMaTn4eckunm
NPUHYONTENbHbIV TPUITEP 3afaeTcs B MEHI0. B HacTpoikax Tpurrepa 06bi4HO
€CTb Onuusa pexmnma Tpurrepa, KOTOpyto MOXXHO YyCTaHOBUTb, Kak «Normal»
nnn «Auto». HopmanbHbI TpUrrep — aTo cpabaTbiBaHME B COOTBETCTBUMN C
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3ap0aHHbIMU  ycrnoBuaAMKU. «Auto» (ABTOMAaTUYECKU Tpurrep) aBnAseTcH
PasHOBUOHOCTbIO MNpPUHYOUTENbHOro Tpurrepa. Ecnn ocuymnnorpad He
cpabaTtblBaeT B TeYeHMe OnpenesieHHoOro nepnoga BpeMeHmn, oH 3anyckaeTcs
NPUHYANTENBHO.

Cursor Sample Display Trigger Auto Userset

Edge PulseWidth  Logic N Edge Runt Slope TimeOut Video STUART  S2UART

PucyHok 6-5. HacTpoiika pexmnma Tpurrepa ocuynnnorpada

Ecnn xapakTepuctuka cwurHana He TMOHATHa, ocuwnnorpad cnegyet
YCTaHOBUTb B pexmm «Auto», KOTOPbIA MOXET rapaHTUpPOBaTb, 4TO
ocumnnorpad TakXe CMOXET oTobpaxaTb (hopmy curHana, ecnn gpyrue
HaCTPOMKN Tpurrepa HeBepHbl. XoTa dopma curHana He o06a3aTenbHOo
cTabunbHa, OHa MOXET nMNpPeaocTaBUTb WHTYUTUBHOE CYyXOEHWe ansg
AanbHewnwen HacTponkn ocumnnorpada. CurHan Ha PucyHok 6-5 aBndaetcs
pe3ynbTaToM NPUHYOUTENBHOrO TpUrrepa B pexmnme «Autor.

Bo Bpems ycTaHOBKM onpeaeneHHoro ycnosms Tpurrepa s onpeaeneHHoro
CUrHana, OCobGeHHO Korga BpeMeHHOW WHTepBan Aasa yOooBIETBOPEHUS
yCcnoBus Tpurrepa 6onbLwon, He06XoANMMO YCTaHOBUTb PEXMM TpUrrepa Ha
«Normal», 4T06bI nNpPenoTBpaTUTb aBTOMATUYECKUA MNPUHYONTENbHbIN
Tpurrep ocuunnorpada.

Ha PuncyHok 6-6noka3aHa KoOHUeNTyasbHaa OEeMOHCTpaums namsaTtun
cobpaHHbIX AaHHbIX. [na Toro 4tobbl NOHATL COObLITUE Tpurrepa, NamMmsaTb
cobpaHHbIX JaHHbIX MOXHO pasfenutb Ha Oydepbl OO Tpurrepa v nocne
Tpurrepa. lonoxeHmne cobbiTna Tpurrepa B namMmaTy COOpPaHHbIX AaHHbIX
onpegensieTca HacTpOMKaMu TOYKM OTcYeTa BPEMEHMN U MONOXEHWS
Tpurrepa (ropr3oHTaNIbHOW 3a4ePXKMN).
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CobbiTne no Tpurrepy

—

— —

MamATb cobpaHHbIX
OaHHbIX

PucyHok 6-6. KoHUenTyanbHas AeMOHCTpaumsa namsaTii CObpaHHbIX aHHbIX

Bce cob6biTns, oTOOpaxaemble crneBa OT TOYKW Tpurrepa, NPoOUCXodsT 0o
Tpurrepa. 9T COObITUA Ha3biBAOTCA COOOLLUEHUAMU nepen TPUIrrepoM,
KOTOpbl€ MoKa3blBaloT COObITUA 00 TOYKM Tpurrepa. Bce cobbiTna cnpasa oT
TOUYKW TpUITepa HasbiBalOTCA coobLleHunamMmu nocne Tpurrepa. Konnyectso
OOCTYMHbIX [OWanasoHOB 3afepXKku (cooblleHwa [0 Tpurrepa u rnocne
Tpurrepa) 3aBUCUT OT BbIBPaHHOW CTPOYHOW pa3BepPTKMN M EMKOCTU NaMATW.

PerynupoBka nonoxxeHns Tpurrepa (ropm3oHTanbHas 3agepixKa)

NMpoBeanTe nanbuUeM BAEBO M BrpaBo B obnactn otobpaxeHus GopMmbl
CuUrHana, Touyka Tpurrepa m nepemMewaeTca no ropms3oHTanu, N3MeHsieTca
BpeEMS 3a0€EpPXKW MO FOPU3OHTaNnN, N BpeMs 3afdepXKn oTobpaxaeTcs B
BEPXHEN LEHTPasibHOWM 4acTW 3KpaHa, TO ecTb oTobpaxaeTcs pacCTosiHME
MeXAy TOYKOW Tpurrepa m v ueHTpanbHom nuHunen ¥ obnactu otobpaxeHus
dopmbl curHana.

[opm3oHTanbHas 3agepxka

LleHTpanbHoe
NONOXeHme

A 4 l

Tpwrrep

PucyHok 6-7. lopnsoHTanbHas 3agepxka
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Korpa Touka Tpurrepa @ pacnonoxeHa cneBa OT UEHTpPanbHOW ANHUN ¥
obnactun otobpaxxeHna MopMbl CUrHaNa, BpemMs 3aep>XXKu oTobpaxaetca Kak
NONOXWUTENbHOE 3HAYEHWE, Korga Touka Tpurrepa @ pacnono)eHa cnpasa
OT TOYKM OTCYETA BPEMEHN Y , BpeMS 3adepXKm oTobpaxkaeTtca Kak
oTpuuaTtenbHoe 3HadyeHwe; korga Todka Tpurrepa T coBnagaer cC
LEeHTPaNnbHOWM NHMENn ~ obnactm oTtobpaxeHmsa opMbl CUrHana, Bpems
3aepPXXK paBHO HyNIO.

YpoBeHb Tpurrepa

YpoBeHb Tpurrepa - 9TO Hanps)XeHwue CurHana, COOTBETCTBYOLLEE
YCTaHOBNIEHHOW Toudke Tpurrepa. [py n3ameHeHUn ypoBHSA cpabaTbiBaHUSA
Tpurrepa Ha 93KpaHe BPEMEHHO TOSIBNSAETCA TOPM3OHTaNbHAs JNIMHWS,
yKasblBalollass MONIOXEHNE YPOBHA (KOHKPETHOE 3HayeHue YpPOBHSA
cpabaTbiBaHMA OTOOpaXkaeTcsi B MPaBOM BEPXHEM Yrny 3KpaHa), 3aTem
rOpV30HTanbHasaA NMHUA KNCYE3aeT, YPOBEHb cpabaTtbiBaHMA 0603Ha4YaeTcs
HeGoNbLWON cTpenkoii 4= | M 9TOT 3HAYOK WHAMKALWU MOXHO
nepeTackmBaTb /11 HACTPOWKIN 3HAYEeHUs YPOBHA cpabaTbiBaHUS TpUrrepa.
YpoBeHb Tpurrepa rnokasaH Ha PncyHok 6-8 (cTpenka yka3blBaeT Ha INHUIO
YPOBHS TpUrrepa).

MHomkauma  yposHs
TpUrrepa

NHna ypoBHS
TpUrrepa

CKONb3AWMIA  3HAYOK
MHOMKALMM  MOXHO
nepetackveatb  BBEpX
n BHI3 JiTgly
PEryN1POBKM YPOBHA

PucyHok 6-8. YpoBeHb Tpurrepa

HacTpoiika ypoBHS Tpurrepa

YpoBeHb TpUrrepa MoXXHo OTPEryNMpoBaTh Kak rpybo, Tak 1 TOYHO.
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[pybas HacTpounka: [lpoBegute nanbuemMm BBEPX W BHWM3 B obnacTtum
PErynmnpoBKM YPOBHS cpabaTbiBaHUS.

To4yHas HacTpownka: HaxXmute KHOMKY TOYHOW HAaCTPOWKW B 1E€BOM HUKHEM
yrny aKpaHa gns TO4HOM HaCTPOMKIM YPOBHSA cpabaTbiBaHUA.

ApnbIKN HACTPOMKM TpUrrepa

MpoBeonTe NanbLEM BNEBO MO MON3YHKY YPOBHA TPUITEPa, YTOObI OTKPbITb
APNbIKW HACTPOWKW TpUrrepa, KOTopble BK/IOYAOT MCTOYHUK TPUITrepa,
PeXM Tpurrepa u T. .

PucyHok 6-9. Apnbikn HaCTPOWKIK TpUrrepa

YcTaHOBKa BpeMeHU yaep)xaHusa Tpurrepa

Bpemsa ypepxaHus Tpurrepa MOXET YCTaHaBMBaTb BPeMs OXWUOAHWUS
ocumnnorpada nocne Tpurrepa M OO MNOBTOPHOrO MOAKAKOYEHUS LEnn
Tpurrepa. Bo Bpems yaoepxaHusi ocuwnnorpad He BbIMOJHUT MOBTOPHOE
cpabaTbiBaHME 00 OKOHYaHUS BPEMEHWU yOep)XaHus, U BPeMs yaepXaHus
MOXET NCMONb30BaTbCA A/151 CNIOXHbIX (DOPM CUrHana ctabunbHOro Tpurrepa.
Bpems yoepxaHusa Tpurrepa Bapbupyetcs ot 200 Hec go 10 c.

YaepXaHne MOXHO WCMOnb3oBaTb AN TpUrrepa Mo MOBTOPSAOLWMMCS
CUrHanam ¢ HeckKoNnbKMMMN dpoHTamMu (MNn OpyruMuy CoobITUSMU) MeXAay
NOBTOPEHUAMU cuUrHana. Ecnum v3BEeCTHO HauMMeHbllee BpemMs Mexay
TpUrrepamm, yaoepxaHme MOXHO TakXe MCMoNb30oBaTb ANA Tpurrepa no
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nepBoMy (DPOHTY.

Hanpumep, 4Tto6bl NOAYy4NTb CTAaOWNbHLIA TPUITEP MO MNOBTOPSAOLLEMYCS
MMMNYbCHOMY TPUITEPY, MOKa3aHHOMY HUXE, YCTaHOBUTE BPEMS YaAEpXaHme
Ha 3HavyeHume >200 He, HO <600 Hc.

Bpems yoepxaHna MonoxeHwne Tpwurrepa
ocuwnnorpada
200 ns 600 ns

PuicyHok 6-10. Bpems yaepxaHusa Tpurrepa
YcTaHOBKa BpeMEeHM yaepXXaHua Tpurrepa:

1) HaxxmuTe Ha «Trigger» B rnaBHOM MeEHI0, YTOObl OTKPbITb MEHIO TpUrrepa.
B pazpene «Common» HaxxmuTe Ha none nocne «Rejection Time», 4ToObI
OTKPbITb MHTEP(ENC HACTPOMKWN BPpEMEHN yaep)KaHus. Bpemsa Tpurrepa
oToOpaxaeTcs B BEPXHEM JIEBOM YIy, TOYHas LWKana BpeMEHU HaCTPOMKN
oTobpaxaeTca B BEPXHEM MNpaBOM yriay, a rpybas wkana BpPEMEHN
oTobpaxaeTca BHU3Y, Kak Noka3aHo Ha PncyHok 6-11.

PucyHok 6-11. IHTepdenc yctaHOBKW BpeMEHW yaepXXaHus Tpurrepa

2) MNpwn HacTpomke BpeMeHWU NpoBeauTe MO LKane UM KOCHUTECH LuKanbl
rpybor HacTpomkm pgns  BbIMNONHEHMA rpybon HacTpokun. 3aTem
npoBeanTe Mo LKane TOYHOM HaCTPOWMKW, YTOObl BbINOMHUTb TOYHYHO
HaCTPOWKY BPEMEHIN yaep>KaHWS.
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3anpoc Ha onepauuio yaepXXaHua Tpurrepa

O6blMHO Mcnonb3yeTcs Ana  CNoXHbIX ¢opm curHana. [lpaBunbHas
HaCTpoMKa OTK/IOHEHUSI OObIMHO HEMHONo MeHbLlEe OOHOr0 MOBTOPEHUS
dopmbl cnrHana. YctaHOBKa BpEMEHU YAEP>KaHUS HA 9TO BPEMSI MOXET CTaTb
€AVNHCTBEHHOW TOYKOW TpUrrepa s NOBTOPSAOLWErocs CurHana.

IameHeHne HacTPOWKM CTPOYHOW pas3BepTKM He MOBAMAET Ha Bpems
yAep>XXaHusa Tpurrepa.

e lcnonb3ya yHKUMIO MacLUTabupoBaHUs, MOXHO HaxaTb «Run/Stop»,

Run
4TOObl OCTAHOBWTb, 3aTEM T[OPWU3OHTANIbHO MNEPEMEeCTUTb W
MacwTabupoBaTb [OaHHble, 4YTOObl HAMTLN TMONIOXEHNE, B KOTOPOM
nostTopsieTca dopma curHana. Vicnonb3ymrte Kypcop, 4Tobbl N3MepuTb
9TO BpPEMS, a 3aTEM 3afaTe BpeMS yaepXaHus.
e licnonb3ynte kHonky «SingleSEQ» gna ogHokpaTHOro cbopa AaHHbIX
Single
OObl4HO MpW BbLIMOAHEHNN OAHOKPATHOro cbopa AaHHbIX Heobxoammo
MHNUMNPOBATb HEKOTOPLIE ornepaunn Ha m3amepaemMom o6opyaoBaHUN, U
HeXxenaTenbHo, 4Tobbl ocumnnorpad aBTomMaTMdecku cpabaTbiBan nepeq,

Wait

aTMK onepaunamMmn. IHgukaTtop COCTOSIHUSA TpUrrepa - oTobpaxaeTtcs
B BEPXHEM JIEBOM Yr/ly 3KpaHa nepen Hayanom onepauui B uenu (aTo
O3HayaerT, YTo npeanyckoBomn 6ydep 3anonHeH).

6.2 Tpurrep no ppoHTy

Korga dhpoHT curHana Tpurrepa goctmraeT onpeneneHHoro ypoBHs Tpurrepa,
3a[laHHbIA CMUrHan 3anyckaeTcs U reHepupyetcs. Tpurrep cpabaTtbiBaeT Mo
nobomy 13 PPOHTOB; HapacTatoLeMy (ykasaTenbHblii 3Hauok 4 B BepxHeii
yacTu akpaHa), cnagatowemy ( 4 ) unn geoiHomy dpoHTy ( E). YposeHb
Tpurrepa MoXHO HaCTPOUTb Tak, YTOObI UBMEHUTb BEPTUKANbHOE NMOIOXEHNE
TOYKW TpUrrepa Ha MPoHTE TpUrrepa, a MMeHHO TOYKY NepecevyeHns NMHNN
YPOBHSA Tpurrepa n poHTa curHana. CtabunbHyto ¢opmMy curHana MoxHoO
obecneunTb C NMOMOLLbIO NPaBUIbHOWM HAaCTPOMKN peXxnma CBA3U Tpurrepa
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no poHTy. ONncaHme MeHIo Tpurrepa no MPoOHTY NpeacTaBneHo B Tabnuue

HWXe:
BapuaHT Tpurrepa HacTtpoika OnucaHune
CH YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUTHaNa
! Tpurrepa
c YcTaHoBka kaHana CH2 B ka4yecTBe UCTOYHMKA CUrHana
H2 Tpurrepa
c YcTtaHoBka kaHana CH3 B kayecTBe UCTOYHMKA CUrHana
H3 Tpurrepa
c YcTtaHoBka kaHana CH4 B kauecTBe MCTOYHMKA CUTHana
H4 Tpurrepa
c YcTaHoBka kaHana CHb5 B kayecTBe NCTOYHMKA CUrHana
H5 Tpurrepa
NcTouHumK Tpurrepa
CHE YcTtaHoBKa kaHana CH6 B kayecTBe NCTOYHMKA CUTHanNa
Tpurrepa
CH YcTtaHoBKa kaHana CH7 B kayecTBe NCTOYHMKA CUTHanNa
! Tpurrepa
CH YcTtaHoBKa kaHana CH8 B kayecTBe NCTOYHMKA CUTrHana
8 Tpurrepa
YCcTaHOBKa BHELUHErO CUrHana B Ka4eCTBe NCTOYHMKA
BHewHnn |cwurHana tpurrepa. CurHan Tpurrepa 6yaeTt NOAKMOYEH K
Tpurrep ocuunnorpady 4yepes BXxo[ BHELUHErO CUrHana Tpurrepa
[TRIG IN].
HapacTatowmin .
bporT HacTpolika curHana Tpurrepa no nepegHemMy OpoHTy
Cnapatowmni .
HaknoH bporT HacTpolika curHana Tpurrepa rno 3agHemMy poHTy
[BonHow® HacTtpolika curHana Tpurrepa rno nepegHemMy poHTY,
pOHT nnbo no 3agHeMy ppPoHTY
lMocTOSAHHbIN [MocTOSAHHbIE N NEPEMEHHbIE COCTaBNAOLLME TOKA,
TOK NpoxoasiLne Yepes CUrHanbl Tpurrepa
lMepemeHHbIN dunbTpauma NOCTOAHHON COCTaBNAOLLEN CUTHANOB
TOK Tpurrepa
MopaBneHwne lMopasneHwe curHanos Bblwe 50 kI, B curHanax
CoepuHeHne BY Tpurrepa
MopaBneHwne MopaeneHune curHanos HWXe 50 kI'y, B curHanax
HY Tpurrepa
Hwn3ko4vyBCTBUTENbHANA CBA3b NO MOCTOAHHOMY TOKY /15
MopaBsneHne
wyma NoAaBNeHNS BbICOKOYACTOTHOIO LyMa B CUTHanmax

Tpurrepa

Tabnuua 6-1. OnucaHme MmeH Tpurrepa rno GpPoHTyY
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HactpomTte Tpurrep no Hapactawowemy ¢GpoHTy gna kaHana CH1 wm
coefilHEHMEe NO NMOCTOAHHOMY TOKY, OJ1S1 Yero BbINOJMIHNTE cnepywme
AEeNCcTBNA:

1) HaxmwuTe Ha «Trigger» B rMaBHOM MeHI0, YTOObl OTKPbITb MEHIO TPUITEpPa,
BblbepuTe Tpurrep No poHTY N3 NEPEYHs TUMOB TPUrrepa n ycTaHOBUTE
Tpurrep no GpoHTy cneaytowmm obpa3om, Kak nokasaHo Ha PrucyHok 6-12:

e VcTouHuk Tpurrepa: CH1;

e Pexum coegnHeHus Tpurrepa: DC;

e Tpwurrep no HapacTatoLeMy PpPOHTY.

PucyHok 6-12. MeHo HacTponkun Tpurrepa rno poHTy

2) OTperynupymnte ypoBeHb Tpurrepa, 4Tobbl obecneynmTb CTabUNbHbIN
TPUIrep cUrHana, HanpmMmep, yCTaHOBUTE YPOBEHb Tpurrepa Ha 1 B.

OnuncaHume coeguHeHMsa TpUrrepa

Korga oTKpbITO MEHIO HAaCTPOMKMN Tpurrepa no poHTy, onunsa coeguHeHuns
Tpurrepa otobpaxaetca nog mMeHw. CoeanHeHmne Tpurrepa Bkaodaet DC,
AC, HFRei., LFRej., NoiseRej, cm. PucyHok 6-13:

PucyHok 6-13. MeHto coeguHeHuns Tpurrepa

1) DC-coegunHeHmne (cBsI3b MO MOCTOAHHOMY TOKY) — MO3BONSAET CUrHanam
NOCTOAHHOIO 1 NepPeMeHHOro Toka NocTynaTth B NMyTb TpUrrepa.

2) AC-coegunHeHmne (cBA3b MO MepemMeHHOMY TOKy) - ypnanseT nwboe
HanpsXeHne caBura MNOCTOSIHHOW cocTaBnsitowen m3 Gopmbl curHana
Tpurrepa.

B cnyyae dopmbl curHana ¢ 60nblM CMeELLEHVUEM MOCTOSIHHOIO TOKa
CTabwunbHbIW TpUrrep no @QPOHTY MOXHO obecne4ynTb C MOMOLLbIO
cCOeaMHEeHNA No NepeMeHHOMY TOKY.
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HFRej. (High Frequency Rejection Coupling (cBA3b ¢ nopaBneHmem
BbICOKMX 4acTOT)) — yaansaeT BbICOKOYACTOTHblE KOMMOHEHTbI U3 OpMblI
CUrHana Tpurrepa, MCnonb3ysi N0gaBNEHNE BbICOKNX YaCTOT O/18 yaaneHus
BbICOKOYACTOTHbIX LLYMOB WA LWYMOB OT ObICTPbIX CUCTEMHbIX TaKTOBbIX
CUTHanoB, N3 NyTen Tpurrepa, Takux kak pagnoctaHuymm AM nnm FM.
LFRej. (Low Frequency Rejection Coupling (cBA3b ¢ nogaBneHnemM HU3KMX
4acToT)) — yganseT Nobble HEHYXHbIE HN3KOYACTOTHbIE KOMMOHEHTbI N3
dopmMbl curHana Tpurrepa, Hanpmmep, 4acToTbl IMHUW aNeKTponepeaay,
KOTOpPbl€ MOryT NOMeLUlaTb NPaBUIbHOMY TPUTTEPY.

Ecnn B popme curHana npucyTcTBYeT HWU3KOYACTOTHbLIA LUYM, MOXHO
NONYy4YUTb CTabWUMbHbBIN TPUIrep NO MPPOHTY C MOMOLLbLIO COEOUHEHUS C
nogaBneHNEM HN3KNX YacToT.

NoiseRej. (Noise Rejection Coupling (CBA3b ¢ nogaBneHmem Lyma)) —
nogaBneHme wyma MOXEeT A00aBUTb AOMOMHUTENbHbLIA FTUCTEPE3NC B
CXemy Tpurrepa. YBenumymBasi MNonocy rucrepesmca Tpurrepa, MOXHO
YMEHbLUNTb BEPOATHOCTb Tpurrepa no wymy. Ho aTo Takxe CHuxaer
YyBCTBUTENbHOCTb TpUrrepa, noatomy pnns cpabatbiBaHUSA Tpurrepa
ocumnnorpada Tpebyercsa HEMHOro 6onbLLIWK CUrHan.

I'Ipmmeqal-wle: Ces3bC TPUIrepomM OoT/IN4aeTCA OT CBA3U C KaHa/loM.

6.3 Tpmrrep no AAMTENbHOCTN MMNYNbCA

Tpurrep cpabaTbiBaeT, korga ANMTeNbHOCTb MMMNYyNbca curHana Tpurrepa (8

Hc~10 ¢, 3HAYOK NHAMKAUWW TuNa TpUrrepa B BEPXHEW YacTu 9KpaHa \)

OOoCTuUraet yctaHOBJIEHHOIO YCJ/OBUA, a HalnpsaXeHme CurHana pocturaet

YCTaHOB/IEHHOIrO YpPOBHA Tpurrepa. MeHlo Tpurrepa Mo [AJINTENbHOCTU

MMNybca NokasaHo B creaytoLlen Tabnumue:

BapunaHT HacTtpomka OnucaHmne
Tpurrepa
CH1 YcTaHoBka kaHana CH1 B kayecTBe UCTOYHKMKA CUrHana
Tpurrepa
NecTouHumk CH2 YcTaHoBka kaHana CH2 B kayecTBe NCTOYHMKA CUTHanNa
Tpurrepa Tpurrepa
cH YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA CUTHanNa
3 Tpurrepa
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BapuaHTt HacTtpoiika OnuncaHwme
Tpurrepa
cHa YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHMKA CUTHana
Tpurrepa
CH5 YcTtaHoBka kaHana CH5 B kauecTBe NCTOYHMKA CUTHana
Tpurrepa
CHG YcTaHoBka kaHana CH6 B kauecTBe NCTOYHMKA CUTrHana
Tpurrepa
CH7 YcTaHoBka kaHana CH7 B kayecTBe UCTOYHWKA CUrHana
Tpurrepa
CH8 YcTaHoBka kaHana CH8 B kayecTBe UCTOYHWKA CUrHana
Tpurrepa
Tpwurrep No ycTaHOBKE MNONIOXUTENbHOIo 3Ha4YeHus
MonoxwutenbHas
ONNTENbHOCTU MMMYNbCa CUTHaNoB
MonapHocTb
Tpwurrep No ycTaHOBKE OTPULATENIbHOIO 3HAa4YEeHUS
OTpuuaTtenbHas
ONNTENBHOCT MMIMYNbCa CUTHaNoB
- Tpurrep Npn ANNTENBHOCTM UMMNYNbCa CUTHaNa MeHbLUe
<
ONNTEeNbHOCTM Mnynbca T
- Tpurrep Npn 4nUTENbHOCTU UMMNybCca CUrHana 6onbLue
>
Ycnosusa ONNTEeNbHOCTM Mnynbca T
Tpurrepa - Tpurrep npn gNNTENBLHOCTM UMMYJIbCa CUTHanNa, paBHoOM
ONNTENbHOCTM UMnynbca T
T1<>T2 Tpurrep Npun WNPUHE UMMNYNbCa CUTHaNa HaXOAUTCS B
<>
AnanasoHe WupuHbl imnynbca [T1,T2]
AnntenbHOCTb
mnmnynbca .
8Hc~10cC HacTpoiika pnnteneHOCT nMnynbca Tpurrepa
Tpurrepa
nmnynbca

Tabnuua 6-2. MeHio Tpurrepa no gNTeNbHOCTN NMMNYbCa

MpumeyvaHuna: YcnoBusa «OonblUe», «MEHbLLE», «PaBHO» WIN «HE PaBHO»
yKa3blBaloT Ha TO, YTO NOrPELUHOCTb COCTaBNSAET 6%.

OTanbl TpUrrepa no AJINTENbHOCTU NMMYSIbCa NONOXKUTENBbHOWN NONSPHOCTU:

(B kauecTBe Nnpumepa B3AT kaHan CH1)

1) HaxxmuTte Ha «Trigger» B rNaBHOM MEHI0, YTOObl OTKPbITb MEHIO TPUITEPa,
BblbepuTe TpuUrrep no LJIUTENbHOCTN WMMNyNbCa W3 MEPEeYHsa TUMoB
Tpurrepa v yCTaHOBUTE TPUITep No QJINTENbHOCTU NMMYNbCa CeayoLNM
obpasom, Kak NOKa3aHO Ha PUCYHKe 6-14:

e llcTouHuk Tpurrepa: CH1;
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e [lonapHocCTb MMNynbca TpUrrepa: NonoXnTenbHas;

e YpoBeHb Tpurrepa: 1,988

e YcnoBume n ONNTENbBHOCTb WMMMyNbca Tpurrepa: «bonbliey», Bpems
HacTPOWMKWN cocTaBnsgeT 1 MKC.

PucyHok 6-14. MeHo HacTponKn Tpurrepa rno gJnTenbHOCT nMnynbca
Bbi6op nonapHoCTN nmnynbca

3HayoK BbIGpPaHHOW NOMASPHOCTU KMMMynbca OTObOpaxaeTca B MNPaBOM
BEpXHeM yrny akpaHa gucnnes. [MonoXxmTenbHbli MNYNbC Bbille TEKYLLEro
YPOBHA Tpurrepa (3Ha4yok mHOMKaumm nonoxmrtenbHoro uvmnynbca CH1
J_L'), a oTpuuUAaTeNbHbIA UMMYNbC HMXE TEKYLLEero ypoBHS Tpurrepa
(3HaYoK MHAOVIKaUMM oTpuuatenbHoro mmnynbca CH1 JU@TIoov | ). Mpwu
TpUrrepe no MMMynbCy MOMNOXMUTENbHOW MOMSAPHOCTW, €CNN OrpaHUNYeHns
BEPHbI, TpUrrep cpaboTaeT Npm nepexone MmMnysnbca ¢ BbICOKOro Ha HN3KNM
YPOBEHb; MpU TpUrrepe no MMMynbCy OTPULATENIbHOW MOAAPHOCTA, €CNun
OorpaHuN4YeHns BEPHbI, TpUIrep cpaboTaeT npu nepexone Mmnynbca ¢ HU3KOro
Ha BbICOKWI ypoBeHb (PrncyHok 6-15)
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PuicyHOK 6-15. /IaMeHeHre ypoBHA MMIMyNbca OTPULLATENTbHON NONSPHOCTY

HacTtpoiika ycnosums Tpurrepa n BpeMeHu ganTenbHOCTU MMNybca

OrpaHI/I‘-IeHI/IFI Nno BpeMeHn, KOTopble MOXHO 3a1aTb B YC/IOBUW TPpUTTepa:

<, >, =,<>,

MeHblLue, YeM 3HaYeHne BpeMeHn (<)

Hanpumep, pnsa nonoXWTENbHOro WMMyAbCca, €CnM YCTaHOBNEHO
3Ha4yeHue T<80 Hc, Tpurrep cpaboTaeT ctabmnbHO TONbKO TOrga, Korga
ONNTENbHOCTb UMNynbca MeHbLUue 80 He (pncyHoK 6-16. Bpems Tpurrepa
T<80 Hc).

= 80HC >

—-x--
o
=
I
Q

S =

& Tpurrep

PucyHok 6-16. Bpems Tpurrepa T<80 HC

Bonbluie, Yem 3HaYeHME BpeMeEHN (>)

Hanpumep, Ona MNONOXWUTENbHON0O WMMynbCca, €CNN  YCTaHOBJIEHO
3HayeHme T>80 Hc, Tpurrep cpaboTtaeT cTabunbHO TONLKO TOrga, kKorga
ANnTenbHOCTb nMNynbca 6onblie 80 He (PucyHok 6-17. Bpemsa Tpurrepa
T>80 Hc).
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< Tpurrep

PucyHok 6-17. Bpemsa Tpurrepa T>80 HC

e PaBHO 3HauyeHuno BpemeHu (=)
Hanpumep, pnsa nonoXWMTENbHOr0 WMMyAbCa, €CNM  YCTaHOBJIEHO
3HayeHme T=80 Hc, Tpurrep cpaboTtaet cTabunbHO TONbLKO TOrga, kKorga
ONVNTENbHOCTb UMMynbca paBHa 80 Hc (PucyHok 6-18. Bpems Tpurrepa
T=80 Hc).

<~ 8OHC ! <~ 8OHC >

| | I

< Tpurrep

PucyHok 6-18. Bpems Tpurrepa T=80 HC

e He paBHO 3Ha4YeHNIO BpeMEHM (<>)
Hanpumep, pna nonoXWMTENbHOro WMMynAbCa, €CNM  YCTaHOBJIEHO
3HaueHme T#80 Hc, Tpurrep cpaboTtaeT cTabunbHO TONLKO TOrga, korga
ONINTENbHOCTb MMNynbca He paBHa 80 He (prcyHok 6-19. Bpemsa Tpurrepa
T#80 Hc).

-~ 80HC >

= 80HC >

——z-=-

< Tpwurrep

PucyHok 6-19. Bpems Tpurrepa T#80 HC

OnnTenbHOCTb MNynbca TpUrrepa MoXeT BbiTb YCTaHOB/IEHA B AMana3oHe
oT 8 Hc oo 10 c.
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KocHunTecb nons HacTPOWKW ANMUTENBHOCTU MMMY/bCa [ 8ns] yro6wl
OTKPbITb MHTEPMENC HACTPONKK BpeMeHU (kak nokasaHo Ha PucyHok 6-20),
N OTPErynnpynTe ANUTENbHOCTb MMnynbca. OTperynnupyinTte ANUTENbHOCTb
UMMynbca, Perynnpys Unn ABuUras nosi3yHoK Mo wKane BpeMeHMN.

PucyHok 6-20. IHTepdenc perynnpoBKn oanTeNbHOCTN MMMybca

6.4 Jlormueckmn Tpurrep

Tpurrep cpabaTtbiBaeT, KOrga YpPOBEeHb MeX[ay aHanoroBbiIMM KaHanamu
yOoBNeTBOPAET onpeneneHHon nornyeckomn onepaumm (AND (1), OR (UJTN),
NAND (HE-W), NOR (HE-J1N)), a HanpsxeHwue curHana pocTuraer
YCTaHOB/IEHHOIO YPOBHS Tpurrepa M AONWUTENbHOCTU NOrMKK Tpurrepa (8

HC~10 c). OnncaHme MeHIo Tpurrepa Mo JIorMke npeacTaBneHo B Tabnuue
HUXe:
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BapuaHTt .
HacTpoiika OnuncaHwune
Tpurrepa
Beicokuin CH1 ycTaHOBREH Kak BbICOKUIA
CH1 Hunsknn CH1 ycTaHOBREH Kak HU3KUIA
Het CH1 ycTtaHoBNneH Kak HeAEMNCTBUTENbHbIN
Bbicokuin CH2 ycTtaHoBNEH Kak BbICOKNI
CH2 Hwuskwnin CH2 ycTtaHoBNEH Kak HU3KMI
Het CH2 ycTtaHoBNEeH Kak HeAeMCTBUTENbHbIN
Bbicokuin CHS3 ycTtaHoBNnEeH Kak BbICOKMI
CHS Hwuskwnin CHS3 ycTtaHoBNEeH Kak HU3KNI
Het CHS3 ycTtaHoBNnEeH Kak HeAeNCTBUTENbHbIN
Beicokuin CH4 yctaHoBnEH Kak BbICOKUI
CH4 Hunsknn CH4 ycTtaHoBREH Kak HU3KUIA
MNcTouHumK Het CH4 ycTtaHoBneH Kak HeAeMCTBUTENbHbIN
Tpurrepa Bbicokun CHb5 ycTtaHoBNneH Kak BbICOKMI
CH5 Hwuskwnin CHb5 ycTtaHoBneH Kak HU3KMIA
Het CHb5 ycTtaHoBNneH Kak HefleiCTBUTENbHbIN
Bbicokuin CH®6 ycTtaHoBNEH Kak BbICOKMI
CHe6 Hwuskwnin CH®6 ycTtaHoBNEH Kak HU3KMI
Het CH®6 ycTtaHoBNEH Kak HeAENCTBUTENbHbIN
Beicokuin CH7 ycTtaHoBnEH Kak BbICOKUI
CH7 Hunsknn CH7 ycTaHoBnEH Kak HU3KUIA
Het CH7 ycTtaHoBNneH Kak HeAeMCTBUTENbHbIN
Beicokuin CH8 ycTtaHoBnEH Kak BbICOKUI
CHs8 Husknn CH8 ycTaHoBnEH Kak HN3KWIA
Het CH8 ycTaHOBNEH Kak HeAeNCTBUTESbHbI
AND BbibpaHa norvka nctodHuka Tpurrepa kak «<AND»
Jlormnka OR BbibpaHa normka nctodHmka tpurrepa kak «OR»
Tpurrepa NAND BeibpaHa norunka ncrouHmka tpurrepa kak «NAND»
NOR BbibpaHa norvka ncrouHmka tpurrepa kak «<NOR»
iameHeHune Ha
. Tpwurrep cpabaTtbiBaeT Npyi NUBMEHEHUW NOTVKIN Ha
OencTBUTENbHOE .
OeNCTBUTENbHOE 3HAYeHnEe
3HaveHune
Ycnosus ameHeHmne Ha
. Tpwurrep cpabaTtbiBaeT Npyi NUBMEHEHUW NOTVKIN Ha
Tpurrepa HeOeNCTBUTENbHOE .
HeOeNCTBUTENbHOE 3HaYEHNE
3HaYeHune
Ecnun nornyeckoe coctosiHMe O/ BpEMEHN
<, >, =, T1<>T2
YOEPXXaHWsA PaBHO <, >, =, #1, cpabaTblBaeT TpUrrep
Bpems .
8 HC~10 HC HacTponka BpemMeHun norukm Tpurrepa
NOrnKn

Tabnunua 6-3. OnncaHmne MeH TpUrrepa o ormke
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MpumeyvaHuna: YcnoBua «bonblUe», «MEHbLLE», «PaBHO» WIN «HE PaBHO»
yKasbIBalOT Ha TO, YTO NOrpeLLIHOCTb cocTaBnsieT 6%.

DTanbl TOrMYECKMX ONepaLnn Tpurrepa Mmexxay KaHanamu:
1) Haxxmute Ha «Trigger» B rnaBHOM MEHIO, 4YTOObl OTKPbITb MEHH

Tpurrepa, BblIoepmTe Norm4ecknim Tpurrep U3 nepeyvHs TUMnoB Tpurrepa

N YCTAaHOBUTE JNOIrMYECKUIA Tpurrep cneayowmm obpasom, Kak

nokasaHo Ha PncyHok 6-21:

e Jlornyeckume yposHu: CH1, CH3: High; CH2, CH4: CH5, CH6, CH7,
CH8: High; (bes aTtanoHa ona KkaHana nornyeckom onepaumnm, Bbibop
ypoBHAA — None pgna T1oro, 4tobbl UCKMIOYUTL MOMEXUN JIOTMYECKON
onepauun);

e Jlornyeckunm seHTnb: AND;

e YcnoBue: <;

e Jlornyeckoe Bpems: 1 HC.

PucyHok 6-21. MeHio HacTpONKK NOrnM4eckoro Tpurrepa

OnuncaHme HaCTPOMKW IOrNYECKOro Tpurrepa:
HacTpoiika ypoBHSA normkm

NMocne nctouyHmka Tpurrepa Boibepute «High», «Low» n «None» gna kaHana.
CooTBeTCTBYIOLEE 3HAYEHME YPOBHA Tpurrepa oTtobpa)kaeTcs B MpaBoOM
BEPXHEM Yry 9KpaHa gucnnes.

«High»: ykasblBaeT Ha 3Ha4eHMe Bbille TEKYLLErO YPOBHSA cpabaTbiBaHWS

“lo.0V "
Tpwurrepa, SHa4oK nHanKaunmnm : .

«Low»: yKa3bIBaeT Ha 3HauYeHMe HUMXe TeKYLLEero ypoBHSA Tpurrepa, 3Hayok
(44 22
NHONKaLMN ‘
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«None»: aTOT KaHan HegencTBUTENEH.
[MepekntoyeHne KaHana YpOBHA Tpurrepa: KOCHUTECb CTPENKM Mon3yHKa
YPOBHSA TpUrrepa nnm ncnonb3ynTe apnbiK N8 HaCTPONKN Tpurrepa

Jlornueckmne ycnosus

1) «True»: TpUrrep Npu N3MeHeHNU NOrnKnN Ha OEeNCTBUTENbHOE 3HAYEHME
2) «False»: Tpurrep npuv W3MEHEHUM JNOTUKW Ha HegencTBUTENbHOE
3HaYeHune

PucyHok 6-22. PerynupoBka ypoBHs Tpurrepa

OnntenbHOCTb MmMmnynbca Tpurrepa MoXeT ObITb YCTaHOB/IEHA B AnanasoHe
oT 8 Hc oo 10c.

KocHuTecb nons HacTpPOWMKW BPEMEHN (’@ ), 4TOGbI OTKPbITb
NHTEPdENC PErYNINPOBKN BPEMEHW W HACTPOUTb JIOTMYECKOE BpPEMS.
MogpobHoCTM cM. B pasaene «HacTtponka oianTenbHOCTN UMMybCan.

6.5 Tpurrep no N-my pbponTy

Korpga curHan tpurrepa cpabartbiBaeT no N-my dpoHTy nocne ykasaHHOro
BpeMeHu npoctos, aTo Tpurrep no N-my dopoHTy. OnncaHme MmeHio Tpurrepa
no N-my (bpoHTy NpeacTaBneHo B Tabnuue HMXe:
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BapwaHT TpUrrepa HacTpoiika OnuncaHwme

c YcTtaHoBka kaHana CH1 B kauecTBe MCTOYHMKA

HT curHana Tpurrepa
c YcTaHoBka kaHana CH2 B kauecTBe MCTOYHMKA

H2 curHana Tpurrepa
c YcTaHoBka kaHana CH3 B kauecTBe MCTOYHMKA

H3 curHana Tpurrepa
CH YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHMKA

MNcTouHumk 4 curHana Tpurrepa
Tpurrepa CH YcTtaHoBka kaHana CH5 B kauecTBe NCTOYHMKA

° curHana Tpurrepa
CH YcTtaHoBka kaHana CH6 B kauecTBe NCTOYHMKA

6 curHana Tpurrepa
CH YcTtaHoBka kaHana CH7 B kauecTBe NCTOYHMKA

! cuUrHana Tpurrepa
c YcTtaHoBka kaHana CH8 B kauecTBe NCTOYHMKA

H8 curHana Tpurrepa

Bpewms 8Hc~10c Bpems npocTos
®poHT HapacTatowuia .
bporT HacTpolika curHana Tpurrepa no nepegHemMy OpoHTy
Cnapatowmni .
HacTpolika curHana Tpurrepa no 3agHemy OpoHTy
bpoHT
N-ia bpoHT 1~65535 YcTtaHoeneH Tpurrep no N-my pOHTY nocne BpeMeHM

npocCToA

Tabnuuya 6-4. Onncanme meHto Tpurrepa rno N-my dpoHTy

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

500 mkc. BoinonHuTe cnegywouwme aencTevs:

1) HaxxmunTe Ha «Trigger» B rnaBHOM MeEHI0, YTOObl OTKPbITb MEHIO TPUITEPa,

Bblbepute Tpurrep no N-my (QpPOHTY M3 nepeyHs TUMNoB Tpwurrepa wu
yctaHoBuTe Tpurrep no N-my dpoHTy cnegyouwmm obpasom, Kak nokasaHo

Ha pUCyHKe 6-23:

e lcTtouHuk Tpurrepa: CH1;

e Bpewms: 80 mKkc

e  OpoHT cUrHana: HapacTaloLWn;
e N-in ppoHT: 101

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



86

PucyHok 6-23. MeHto Tpurrepa no N-my ppoHTy

2) OTperynupymnte ypoBeHb Tpurrepa, 4ToObl obecrnedymTb CTabunbHbIN
TPUITrep CUrHana, Hanpmmep, yCTaHOBUTE YPOBEHb Tpurrepa Ha 1,64 B.

6.6 Tpurrep no KOPOTKOMY MMNynbey (paHTy)

Korpa yctaHOBMEHbI BbICOKUIA N HASKWI NOPOTrK, Ofs1 TpUrrepa ncnonb3yeTcs
MMNYNbC, KOTOPbIA MepecekaeT oguvH MNopor, HO He nepecekaeT Opyrow.

[locTynHbl ABa TNA: NONOXNTENbHbIA KOPOTKNIA MMMNYNbC N OTPULATENbHbIN
KOPOTKUW MMMyIbC.

MonoXxuTenbHbIN
KOPOTKWUA MMNYNbC

Bbicokuin ypoBeHb = B B . — l

Hwn3kunin yposeHb

OTpuuaTenbHbi
KOPOTKWUA MMMNYNbC

PucyHok 6-24. KpoTkum Tpurrep

OnuncaHme MeHIo Tpurrepa no paHTy NpeacTaBneHo B TabnuLue Huxe:
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BapuaHTt HacTtpoiika OnuncaHwmne
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kauecTBe MCTOYHMKA CUTrHana
Tpurrepa
C YcTaHoBka kaHana CH2 B kauecTBe MCTOYHMKA CUTHana
H2 Tpurrepa
cH YcTaHoBka kaHana CH3 B kauecTBe MCTOYHMKA CUTHana
3 Tpurrepa
CHa YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHMKA CUTHaNa
NecTouHumk Tpurrepa
Tpurrepa CcH YcTtaHoBka kaHana CH5 B kauecTBe NCTOYHMKA CUTHaNa
° Tpurrepa
cH YcTtaHoBka kaHana CH6 B kauecTBe NCTOYHMKA CUTHaNa
6 Tpurrepa
c YcTtaHoBka kaHana CH7 B kauecTBe MCTOYHMKA CUTHana
H7 Tpurrepa
c YcTaHoBka kaHana CH8 B kauecTBe NCTOYHMKA CUrHana
H8 Tpurrepa
YcTaHOBKa curHana gis Tpurrepa no nofoXKmnTenbHOMY
[MonoxwutenbHas
KOPOTKOMY UMMYJbCY
YcTaHOBKa curHana gis purrepa no oTpuvuaTesibHoOMYy
MonapHoctb | OTpnuatencHas
KOPOTKOMY UMMYJbCY
o607 YcTaHoBNEH cUrHan afas Tpurrepa no NonoXxutensHomy, nbo
oM oTpuLaTENBbHOMY KOPOTKOMY MMMYNbCY
- Tpurrep Npn gNNTENbHOCTM MMMNYNbCa CUrHaNa MeHbLle
) ONNTENbHOCTM UMnynbca T
Tpurrep Npn gNNTENbHOCTM MMNYbca CUrHana 6onblue
CocrosiHmne >T
ONNTENbHOCTM MMnynbca T
Tpurrepa
T1<sT2 Tpurrep npn gNNTENbHOCTMN MMMybca cUrHana 6onbLie
HXXHero npegena T1 1 MeHblLLe BepXHEro npegena T2
Het HeT orpaHnyeHnn ans Tpurrepa no KOpoTKOMY UMMYbCy
AnntenbHocTb
mmMnynbca 8Hc~10c¢ HacTtpoika onntensHOCTU NMMynbca Tpurrepa
Tpurrepa

Tabnuua 6-5. OnncaHme MeH Tpurrepa no paHTy
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PucyHok 6-25.MeHI0 HacTpoMKi KOpOTKOro Tpurrepa

6.7 Tpurrep no HaKJIOHY

Tpurrep No HaKNOHy O3HayaeT 3anyck, korga ¢opma curHana gocturaeT
3a[1aHHOr0 YC/I0BUS BPEMEHW NPU Nepexoae oT OAHOro YPOBHS K ApYyromy.

Bpemsa nonoxmTtenbHOro HakioHa: BpemMsi, Heobxogmnmoe Ons Toro, 4Tobbl
CUrHan nepeLlesn oT HU3KOro YPOBHS K BbICOKOMY.

Bpemsa oTpuuatenbHoro HaknoHa: Bpemsi nepexoga ¢opMbl curHana ot
BbICOKOIO YPOBHS K HA3KOMY.
Kak nokasaHo Ha PucyHok 6-26.

Bbicokunin ypoBeHb

Hwu3kunin ypoBeHb

Bpems Bpems
NONOXNTENBHOrO OTPULATENBHOO
HakK/oHa HaK/I0Ha

PucyHok 6-26. Bpems nonoxumntenbHoro/oTpuuaTenbHOro Hak/loHa

Ecnun HakNoH curHana Tpurrepa BK/IlOYaeT B cebsa BpemMs yaepxaHums (8 HC ~
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10 ¢), TN TpuUrrepa B BEPXHEW 4YacTW 9KpaHa — 9TO TO/IbKO 3HAYOoK , W
Tpurrep cpabaTbiBaeT NMpu AOCTUXEHUW 3afdaHHOro ycrnoBus. Tpurrep no
HaKJTIOHY NOAXOAUT ANA HabnoaeHWA NNNI000Pa3HbIX NN TPEYrONIbHbIX BOJTH.
OnuncaHme MeHIo TpUrrepa no HakoHy NpPeacTaBNeHo B TabNuLEe HUXE:

BapuaHTt .
HacTtpownka OnucaHune
Tpurrepa
CH1 YcTaHoBka kaHana CH1 B kauecTBe MCTOYHMKA CUTHana Tpurrepa
CH2 YcTaHoBka kaHana CH2 B kauecTBe MCTOYHMKA CUTHana Tpurrepa
CH3 YcTaHoBka kaHana CH3 B kaueCcTBe NCTOYHMKA CUrHana Tpurrepa
McTouHumk CH4 YcTaHoBKa kaHana CH4 B kayecTBe NCTOYHMKA CUrHana Tpurrepa
Tpurrepa CH5 YcTaHoBKa kaHana CH5 B ka4eCcTBe NCTOYHMKA CUrHana Tpurrepa
CHe6 YcTaHoBKa kaHana CH6 B kayeCcTBe NCTOYHMKA CUrHana Tpurrepa
CH7 YcTtaHoBKa kaHana CH7 B ka4eCcTBe NCTOYHMKA CUrHana Tpurrepa
CHS8 YcTaHoBKa kaHana CH8 B kayecTBe NCTOYHMKA CUTHana Tpurrepa
MepegHunn Tpwurrep yctaHOBNEH Ha NONIOXUTENbHbIV HAKNOH CUrHana
® 3agHunn Tpurrep ycTaHOBNEH Ha OTPULLATENbHbIN HAaKJIOH CUTrHana
POHT . Tpurrep ycTaHOBNEH Ha OOHAPY>XXEHUY N3SMEHEHUS HAaK/TOHA
JTliobown
curHana
<T Tpurrep Npn BpeMeH yoepXXaHna Hak/IoHa curHana MmeHboLie T
CocrtosiHue >T Tpurrep Npv BpeMeHM yaepXXaHusa HaknoHa curHana 6onbiue T
Tpurrepa - Tpurrep npu BpeEMEHW yaepXaHNs Hak/IOHa curHana MeHblLUe
= BepxHero npegena T1 v 6onblLue HYUXXHero npegena T2
Bpems 8 HCc~10cC YCcTaHOBNEHO BPeEMS yAepXaHNS Hak/IOHa cUrHana Tpurrepa

Tabnuua 6-6. OnncaHmne MeHto Tpurrepa rno HakJioHy

YctaHoBuTE cocTossHME HaknoHa CH1 kak Bpems HapacTaHua wm

yaep)xaHmsa meHee 30 mkc. BoinonHuTte cnepyowme aemncrens:

1) HaxxmuTe Ha «Trigger» B rnaBHOM MeHI0, YTOObl OTKPbITb MEHIO TPUITEPa,
BblOEpuTE TPUrrep Hak/lIOHa U3 MeEPEYHs TUMNOB TpUrrepa 1 yCTaHOBUTE
TpUrrep Hak/oHa cnenyoLwmm ob6pa3om, Kak NokazaHo Ha PucyHok 6-27:

NcTouHuk Tpurrepa: CH1;

D pOoHT: HapacTaloWm;
YcnoBue: 6bonblLue Yyem

Bpems yoepxaHusa HaknoHa: 30 MKC;
1) OTperynupynte ypoBeHb Tpwurrepa, OTPErynnpymTe BbICOKNA WA
HN3KW YPOBEHDb TPUITEPA, HAXXMUTE CTPENKY Ha 060X KOHLaX Xkxenoba.
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MepeknounTe ypoBEeHb TPUIrTepa Mexay BbICOKUM U HUSKKM.

PucyHok 6-27. MeHo HacTpOMKK TpUrrepa rno HakoHy

BpeMFl vyoep>XaHnA HaK/1loOHa MOXeT ObITb yCTaHOB/IEHO B Anana3oHe OT 8 HC

no 10c.

MpumeuyaHmne: CtabunbHyto opMy curHana Tpurrepa MOXHO MONAYyYUTb,
TONIbKO €cnn BblbpaTb BblObpaB KaHas, K KOTOPOMY NMOAK/IHOYEHbI CUrHanbl, B
KayecTBe MCTOYHMKA Tpurrepa.

6.8 Tpurrep no NMMMTY BpEeMEeHMN

Tpurrep no NMMnUTY BpeMeHu cpabaTtbiBaeT, Korga BpemMs OT nepecedyeHuns
CUrHana v ypoBHS TpUrrepa v Bbille (MK HUXXE) YPOBHSA TpUrrepa AocTuraet
YCTaHOBJIEHHOIO BPEMEHU, KaK NokKasaHO Ha pUCyHke 6-28:
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OnuncaHne MeHI Tpurrepa no JTMMNUTY BPEMEHN NMPeacTaBfieHo B Tabnuue

HWXe:
BapuaHTt .
HacTtpomka OnwuncaHmne
Tpurrepa
c YcTtaHoBka kaHana CH1 B kauecTBe MCTOYHMKA CUTHana
H Tpurrepa
c YcTaHoBka kaHana CH2 B kauecTBe NCTOYHMKA CUrHana
H2 Tpurrepa
cH YcTaHoBka kaHana CH3 B kauecTBe NCTOYHMKA CUrHana
3 Tpurrepa
cH YcTaHoBka kaHana CH4 B kauecTBe NCTOYHMKA CUTrHanNa
NcTouHmk 4 Tpurrepa
Tpurrepa CcH YcTtaHoBka kaHana CH5 B kauecTBe NCTOYHMKA CUTHaNa
° Tpurrepa
cH YcTtaHoBka kaHana CH6 B kauecTBe NCTOYHMKA CUTHaNa
6 Tpurrepa
cH YcTtaHoBka kaHana CH7 B kauecTBe NCTOYHMKA CUTHaNa
! Tpurrepa
YcTtaHoBka kaHana CH8 B kauecTBe NCTOYHMKA CUTHaNa
cHg Tpurrepa
BeibepuTe ons nogcyeta BpeEMeEHU, Korga nepegHnin poHT
MonoxwutenbHas
BXO[HOIO CUIrHana npoxoguT Yyepes ypoBEHb TpUrrepa.
BeibepuTe onst nogcyeTa BpeMeHU, KOrga 3agHunim poHT
OTpunuaTtenbHas
MonapHocTb BXO[HOIO CUIrHana npoxonuT Yyepes ypoBEHb TpUrrepa.
BbibepuTe gnsa nogcyeTa BpemMeHu, Korga nepegHnin unm
Jliobown 3aHNIN (PPOHT BXOAHOIO CUrHana npoxoanT Yepes ypoBEHb
Tpurrepa.
Bpems 8 Hc~10cC MpoJoMKNTENBHOCTD TMMNTA BPEMEHMN
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Tabnuua 6-7. OnncaHme MeHo Tpurrepa rno TIMMUTY BPEMEHM

YcTaHOBMTE MONOXUTENbHYIO MONAPHOCTb curHana tpurrepa CH1 nm

Bpems oxmnpgaHmsa 100 mkc. BoinonHnte cnegywowme aemncTens:

1) HaxmuTte «Trigger» B rmaBHOM MEHIO, YTOOblI OTKPbITb MEHIO TPUrrepa,
BblOepuTe TpUrrep no ANMNUTY BPEMEHN N3 NEPEYHa TUMOB TpUrrepa m
yCTaHOBUTE TpUIrrep rno IMM1UTY BPpEMEHW, Kak Nnoka3aHo Ha PucyHok 6-29

e llcTouHuk Tpurrepa: CH1;

e  DpPOHT: MONOXUTENbHbIN;

e [lpoponxutenbHoCTb NMMUTa BpemeHu: 100 MKC;

2) OTperynupymte ypoBeHb TpuUrrepa, 4tobbl obecneymTb CTabWbHbIN
Tpurrep opmbl CUrHana.

PucyHok 6-29. Tpurrep no nuMmnTy BpeMeEHN

6.9 Tpurrep no BMpgeocurHany

MeTopn Tpurrepa no BuageocurHanam 3asmcuTt oT BuaeodopmatoB. OObIYHO
ncnonbaytotca dopmatbl PAL/625, SECAM, NTSC/525, 720P, 10801 n 1080P.
Tpwurrep No BUaeocurHany MoxeT cpabaTbiBaTb NMPU pPa3nnNYHbIX 3HAYEHUAX
LUKaNbl HaMpsXeHUsl, COOTBETCTBYIOLLYIO LUKANy HanNpsXeHns MOXHO
HacTPOUTb MO Mepe HeobxoanMocTn Ana HabngeHns 3a GopMon CUrHana.
OnuncaHve MeHIo Tpurrepa no BUAeocmrHany npeacTaBieHo B Tabnuue HnxXe:

‘ BapunaHt ‘ HacTpoiika ‘ Onuncaxne
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Tpurrepa
cH1 YcTtaHoBka kaHana CH1 B kauecTBe UCTOYHMKA
curHana Tpurrepa
CH2 YcTaHoBka kaHana CH2 B kauecTBe MCTOYHMKA
MNcTouHumk curHana Tpurrepa
Tpurrepa cH3 YcTaHoBka kaHana CH3 B kauecTBe MCTOYHMKA
curHana Tpurrepa
CHa YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHMKA
curHana Tpurrepa
CH5 YcTtaHoBka kaHana CH5 B kayecTBe NCTOYHMKA
curHana Tpurrepa
CHE YcTtaHoBka kaHana CH6 B kauecTBe NCTOYHMKA
curHana Tpurrepa
CH7 YcTtaHoBka kaHana CH7 B kauecTBe NCTOYHMKA
cuUrHana Tpurrepa
CHS YcTaHoBka kaHana CH8 B kauecTBe MCTOYHMKA
cuUrHana Tpurrepa
YcTaHoBKa curHana Tpurrepa ro
MonoxwntenbHas .
NMONOXWUTENbHON NONSPHOCTA
MonapHocTb =
YcTaHOBKa CUrHana Tpurrepa rno oTpuuatesibHom
OTpuuaTtenbHas
MONSIPHOCTI
625/PAL Tpwurrep Ha ocHoBe curHana PAL
SECAM Tpwurrep Ha ocHoBe curHana SECAM
525/NTSC Tpwurrep Ha ocHoBe curHana NTSC
Cranpapt
720P Tpurrep Ha ocHoBe curHana 720P (507, 60Iw)
BMOEOCUIrHanoB
1080l Tpwurrep Ha ocHoBe curHana 1080l (500w, 60w)
1080P Tpurrep Ha ocHoBe curHana 1080P (24Ty, 2574,
30My, 50y, 60Iw)
JInHnn Tpurrepa
Ctpoka Tpwurrep no nepegHemMy OpPOHTY NepBoro 3ybua
HeueTHble nons
VIMMNy/NbCa B HEYETHbIX MNOJIAX
Tpwurrep no nepegHemMy OpPOHTY NepBoro 3ybua
YeTHble nons
VIMMYy/bCa B YETHbIX MOJAX
Tpwurrep no nepegHemMy poOHTY NEPBOro
Tpurrep Bce nons .
HalngeHHoro 3ybLa nmMmnynbca
Tpurrep no BCEM rOpU30HTasNbHbIM
Bce cTpokn
CUHXpPOUMMYyNbCam
Ctpoka 625 (PAL,
SECAM)
HeueTHas cTpoka Tpurrep nNo ykazaHHOW NNHWUW B YETHbIX NN
Tpurrep Crtpoka
263 yeTHasa cTpoka HEYETHbIX NONAX
262 (NTSC)
CTtpoka 750 (720P)
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Ctpoka 1125
(10801, 1080P)

Tabnuua 6-8. OnucaHme MeHIO TpUrrepa nNno BUAEOCUrHany

YctaHoBute CH1 B KayecTtBe KaHana Tpurrepa, MONIOXNTENbHYIO
NONAPHOCTb, CTaHAAPTHbIN BugeocurHan NTSC, Tpurrep Bo Bcex nonsix m
BbINONHNTE cneayowme warm:

1) HaxxmuTte Ha «Trigger» B rNaBHOM MEHIO, YTOObl OTKPbITb MEHIO TPUITEPa,
BblbepuTe Tpurrep No BUAEOCUTHaNYy W3 MepeyHs TUMOB Tpurrepa u
yCTaHOBUTE TPUITEP NO BWUOEOCUTHany crnegywwmm obpasom, Kak
nokasaHo Ha PucyHok 6-30:

e lcTtouHuk Tpurrepa: CH1;

e [lonspHOCTbL: NONOXUTENbHAS;

e CraHpapT: 525/NTSC;

e Tpwurrep: HeueTHble nonsa

PucyHok 6-30. Tpurrep no BugeocurHany

[Mopckasku:

e [na Toro 4tobbl Ny4ywe paccMoTpeTb petann GOpMbl CUrHana B
BUOEOCUrHane, CHavyana yctaHoBmMTe 60MbLUYI0 EMKOCTb MaMATH.

e Bo Bpemsa otnagkm Tpurrepa rno BMAEOCUrHany, NocKosbKy LUEGOPOBOWA
ocumnnorpad nmveet PyHKLNIO 0TOBpaXXeHM MHOMOYPOBHEBOW LLUKasbI
CEeporo, pasnuMyHasa SPKOCTb MOXET OTpaXaTb 4YacToTy pPas3/INYHbIX

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



95

yacTtel curHana. OnbiTHble MOMbL30BATENN MOIYT ObICTPO OLIEHWUTb
Ka4eCTBO CUrHana BO BpeMsa Mpouecca OTnagku U OOHapyXuTb
aHOMasbHble COCTOAHMS.

6.10 Tpmrrep no ycnoBMaAM NOC/IEQOBATE/IbHOM LUMNHDI

Cm. rnaBy 11 «Tpurrep M pekognpoBaHME NOCNeaoBaTEe/IbHOM LLUWHbI»
(onums)
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lnaesa 7. Cucrema aHannsa

B maHHOWM rnaBe copmepXxutca nogpobHaa nHdopmaumsa o CUCTEME aHanmsa
ocumnnorpada. PekomeHayeTcs BHUMATENBHO NpoYuTaTb 3Ty rnaBy, YTOObI
N3y4nTb PYHKLUMN HACTPOMKM N paboTy cuCTeEMbl aHanmsa ocuunnorpada
cepuun OVS6.

e ABTOMATUYECKOE N3MEPEHUE

° I/|3mepeH|/|e 4aCTOTbl HaCTOTOMEPOM

e Kypcop

7.1 ABTOMaTNYECKOe N3MmepeHue

Hactpownka namepeHuns

[MpoBeanTe nanbUeM CBEPXY BHWU3, OTKPOWUTE [NMaBHOE MEHI0, HaXMuTe
«Measure», 4yTobbl BONTM B MEHIO M3MepeHun. B aTtom meHwo ecTb 23
anemMeHTa namepeHun. MeHto namepeHnn, gucnien BbiIbpaHHOro afnemMeHTa
N3MEPEHNS N OUNCTINIEN 9NEMEHTOB N3MEPEHIMS NOKa3aHbl HA PUCYHKe 7-1:
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PucyHok 7-1. MeHIo aBTOMaTUYeCKOro M3MepeHmns

ABTOMAaTNYECKOE N3MEPEHIME

1) Boibop kaHana: BblbepuTe KaHan Onsa W3MEpeHunsa Hapg MEHK
N3MEPEHUIA.

2) Bblbop namepenuns: BolbepnTte HY>XXHbIN 3NEMEHT N3MEPEHNS B MEHIO
N3MepeHNA. BblOpaHHbIM 3NEMEHT n3MepeHnsa oTobpaxaeTcs B
obnacTtu otobpaxeHus «Selected Parameters» Huxe.

3) OTmeHa anemeHTa namepeHusa: B obnactm otobpaxeHus «Selected

Parameters» HMXe MEHIO W3MEPEHUN HaXMWUTE Ha SNEeMEHT
N3MEPEHNS, KOTOPbIN HEOBXOAMMO yaannTb, NN HAXMUNUTE Ha KHOMKY

Clear

-, 4TOObI YOANTb BCE 3/IEMEHTbI UBMEPEHMS.

[MpnmeyaHue:

NamepeHus w©n matematudeckme QyHKUMKM 6O6yayT nepecymTaHbl npun

nepemeLlleHnmn/macwtTabnpoBaH 1 OTKPbITUW/3aKPbITUN KaHasOoB.
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Ocuwmnnorpad nveet GyHKUMIO aBTOMATUYECKOW NaMaTu namepeHunn. Mpn
BbIKIIOYEHM W MOBTOPHOM 3anycke napamMmeTpbl, [ob6aBneHHble npun
aBTOMAaTUYECKOM N3MEPEHUW, HE YOANSAOTCH aBTOMaTUYECKI.

Bce namepenus
[MpoBegnTe nNanbUeM CHW3Y BBEPX, OTKPOWTE BbiNagawouwee MEHI0, CM.

PUCYHOK 7-2, HaXMunTe , YTOObI OTKPbITb BCE 9/IEMEHTbI USMEPEHUS,
0TOOpasunTe Tekyllee 3HaYeHe nsmepeHnsa KaHana. lNepeknodmnTte TeKYLLNA
KaHasn, 4Tobbl OTKPbITb BCE S/IEMEHTbl U3MEPEeHWa OPYrvux KaHanos, Kak
NnokasaHO Ha PUCYHKe 7-3; LWeNnkKHUTe elle pas, YToObl OTK/OYUTL BCE

N3MEpPEHUS.

Home

PucyHok 7-2. BoinagatoLiee MeHIo

PucyHok 7-3. Bce pe3ynbTaTtbl U3MEPEHUS
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Bpemst HapacTaHus Bpems cnana

Bepxnwuii yposeHs

JlmrensHOCTh JIIUTEILHOCTD
OTPHULIATCIIEHOTO IOJIOKHUTEIEHOTO

CpeaHuii-ypoBeHis
wypo TINIIVIL
YEIECS HAMITyJIbCa

Huxnuii-ypesess

[epuon

PucyHok 7-4. BpeMeHHble napamMeTpbl
[Mepwop
Bpemsa nepBoro noAHOro yukna curHana B popme curHana
YacToTa
Ob6paTtHasa 3aBUCMOCTb OT BPpEMEHM Nepunoaa
Bpemsa HapacTaHus
Bpems, Heobxogmnmoe pnsa HapacTaHuUs nepegHero QpoHTa nepBoro
mmnynoca dopmbl curHana ot 10% go 90% amnanTydbl, ¢ NOALEPXKKON
NONb30BaTENbCKMX MOPOrOBbIX 3HAYEHU W
Bpems cnapa
Bpems, Heobxoammoe ana nageHuss 3agHero (poHTa NepBOro MMMNynbca
dopmbl  curHana ot 90% po 10% amnanTygbl, C MOALEPXKOWN
NONb30BaTENILCKUX MOPOroB
3agepxka
MoXXeT namepsTb BPEMEHHYIO 3a4ePXKY MexXay nepegHuMmM Unamn 3agHUMm

dpoHTaMM  Mexny KaHanamwu, C  WecTHaguaTblo  AonyCTUMbIMU
KOMBUMHaLMAMUN N3MEPEHUIA.
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—_— P S—
3amepxka

PucyHok 7-5. Cxema namepeHms 3agepxxkm

R

1) OTKponTE MEHIO aBTOMATUYECKOIrO M3MEPEHUSA N KOCHUTECH L) yTOObI
NOSIBUIOCH MEHIO Bbibopa (asbl.

2) JleBbln KaHan NO yMONYaHWUIO ABNSAETCH TEKyLWWM KaHanom, a apyrue
KaHanbl MOXHO Bbl6paTb C NMOMOLLbIO OTKPbITOM 061acTn KaHanoB (Kpome
aTaNoHHOro kaHana). Ectb yeTbipe BbibOpa ppoHTa: NepBbI NepeHUnn
dpPOHT, NepBbIv 3aaHUIA DPOHT, NOCEAHNI NepegHN PPOHT, NOCNeaHNIA
3aHUIA PPOHT.

3) lMpaBbii KaHaNn — 9TO KOHTPACTHbIA KaHan 3agepXKu, KOTOPbIA MOXHO
BbIbpaTb Mexay KaXablM KaHanoM M MaTemMaTU4eckmm KaHanom. EcTb
yeTblpe Bblbopa (ppoHTa: NepBbIN NMepeaHnin POHT, NEpPBbLIA 3agHUN
(dpPOHT, nocnegHnm nepeaHnn GPOHT N NocnegHNii 3agHNin MOPOHT.

4) HaxmuTte Ha KHOMKY ok 019 NoATBEepPXAeHUSA.

[MonoXxmTenbHbI paboynin LMK

3HayeHumne n3amepeHna NepBoro Lukia B Gopme curHana

MonoxwutenbHbin  paboynin  uyukn = (wmpwHa /  OINTENbHOCTb
NONOXUTENbHOro nMnynbca dopmbl curHana) * 100%

OTpuyaTenbHbIn paboynin LK
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3HayeHune n3mepeHnsa NepBoro Uukia B opme curHana

OTpuuaTtenbHbi pabo4ynin UMk = (LLMprHa / ANTENbHOCTb OTPULIATENIbHOIO
nmMnynbca popmbl curHana) * 100%

ONnTenbHOCTb NONOXNTENBHOIO UM nynbca

3HayeHne W3MEepPEeHNsa MEepBOro MONMOXUTENbHOrO uMMynbca B dopme
curHana, B3aToe 3a BpemMs MexXay AByMs ToukamMu amnnuTtyabl 50%

InntenbHoOCTb oTpuuaTenbHOro nmnyrnbca

3HayeHVe WN3MEepeHns MNepBOoro OoTpuuaTenbHOro umnynbca B dopme
curHana, B3aToe 3a BpemMs MexXay AByMsA ToukamMu amnnuTtyabl 50%

LLInpunHa Bcnnecka

InnTenbHOCTb BCnsiecka, naMepeHHas no Bcewn hopme curHana

Bbibpoc

[MonoXxmTenbHbIn BbIGPOC

MonoxutenbHbi BbiIbpoc =[(Makc. - Bbic.) / amnnntyaal*100%
OTpuuyaTenbHbIv BbIGPOC

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

da3za

NamepeHue BpemeHn. KonmyectBOo BpPEMEHW, Ha KOTOpPOE O[Ha BOJIHa
onepexaeT UNM OTCTaeT OT Opyrow, BblpaxXeHHoe B rpapgycax, roe 360°

COCTaBNAOT O4AVNH UMK BOJIHbI.
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[Tepuon

3anepxka
——

PucyHok 7-6. Cxema namepeHus dasbl

Hanbonbwimin N3 nnkos

Bo Bcem namepeHmnm opmbl BOSTHbI HAMOONbLLWA N3 MNKOB = MaKC. - MUH.

Amnnuntyna

Bo Bcem namepeHnunmn popmbl BosIHbI aMnnnTyaa = Bbicokas (100%) - Hn3kas
(0%)

Ha PNCYHKe HIXXKE NMOoKa3aHbl TOYKN N3MEPEHNA HanpAaXeHn4.

HacTpowrka Tmna npobHmMkKa KaHana ncnosb3yeTcs a8 HaCTPOWKW egnHNLbI
N3MepPEeHNsa ONa Kaxxaoro BXOAHOro kaHana: BONbTbl U aMnepbl.

Cwm. paspgen «HacTtpowrka Trna npobHmKay.
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Make.

HawnGomnpumit Ammmrya
U3 IIUKOB

—— Huzkuit

MuH.

PucyHok 7-7. IamepeHmne HanpsixxeHuns

Bbicokuin

Bepetca 100% Bcen opMbl BOSTHbI U PaCCYUTLIBAETCA C MOMOLLbIO MeToaa
MNHUMYMa/MaKcuMymMa Unm MeToaa rmctorpammeil.

Husknn

Bepetcsa 0% Bcewn hopMbl BOMHbI N pacCUYNTbIBAETCA C MOMOLLLIO MeToAa
MUHUMYMa/MakcmMymMa Unn metoa ructorpamMmmeil.

Makec.

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

MwH.

Cambl BbICOKWI OTPpMLATENBHbIN NNK, NBMEPEHHbIN N0 BCen (hopme BOJHbI.

CpepHekBagpaTU4YHOE 3Ha4YeHue

icTnHHOE cpegHekBagpaTNYHOE 3Ha4YEHME Mo BCen (hopMe BOJIHbI.

CpepnHekBagpaTuyHoe 3HavyeHune C

icTnHHOE cpegHekBaapaTUYHOE 3HAYEHME NePBOro Lykna dopMbl BOSTHbI.
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CpepnHee 3Ha4yeHue

CpepnHee apndmeTrnieckoe no Bcem opme BOJHbI.

CpepnHee 3HaveHune C

CpenHee apndmeTrnyeckoe NepBoro Lmkna opmbl BOHbI.

CpepnHee 3HaveHune AC

dakTnyeckoe OencTBylOLlee 3HAYEeHWE MNEePEMEHHOr0 KOMMOHEHTa BCEW
dopmbl curHana

[MonoXxmTtenbHblA HAKOH

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

[MpnmedvaHue:

Ecnn Ttpebyeman gna mamepeHms opma curHana He oTobpaxxaeTcsi Ha
9KpaHe NONHOCTbI, B MO3NLN WU3MEPEHHOro 3Ha4yeHusa oTobpa)kaeTcs
«OTceyeHe B NONOXWUTENbHOM HanpasneHun» wunm «OTcevyeHne B
oTpuuAaTENbHOM HanpaB/EHNN».

[Mpn paboTte matemaTmnyeckon yHKUMKU, ecnu popma CuUrHana NCxogHoro
KaHana oTtobpaxaeTcs NMOSHOCTbIO, a pacyeTHas ocuuiorpaMma KaxeTcs
BbIXOOALLEN 3a npeaesibl 9KpaHa, 3TO HE BAUAET Ha 3HAaYEeHNEe N3MEPEHNS
pacyeTHON ocuUMNIorpaMmel.
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Ecnn uncxopHbil  KaHan OTCEYEH, 3HaYeHWe W3MepeHUss pacyeTHOoM
ocumnnorpamMmbl ABAAETCA 3HaYeHMEM WCXOOQHOro KaHana BO Bpems
oTce4yeHus HopMbl BOSTHbI Ha 9KpaHe.

CrtaTtucTtuka

[MpoBegnTe NanbLemM CBEPXY BHU3, YTOObI OTKPbITb FMTaBHOE MEHIO, HAXMUTE
Ha «Measure», 3atem BblbepuTe «Statistics», 4TOObl BOWTM B MEHIO
ctatuctukn. Ocumnnorpad noanepXmBaeT CcTaTUCTMKY W oTobpaxaeT
TeKyLlee 3HaYeHMe HECKOJIbKMX Pe3dyNbTaTOB U3MeEPEHWIA, BKITHOYasa CpeaHee,
MaKCMManbHoe, MUHUMasbHOE, OTK/IOHEHME W KONmMyecTBO. KonumvecTtsBo
oTcyeToB MmoxeT gocturatb 10 000 pas. HaxmumTe Ha KHOMKy «Resety, 4ToObl
OYUCTUTb NCTOPUNYECKINE AAHHbIE BCEX 3/IEMEHTOB U3MEPEHUS N BbINONHNTD
CTaTUCTUKY CHOBA, KaK NOKa3aHO Ha pUCYHKe 7-8:

PucyHok 7-8. CtaTtnctumka

[lnana3oH namepeHunsa

[TyHKT aBTOMAaTUYECKOro U3MEPEHUNS MO YMONYaHNIO paccYmuTbiBaeT hopmy
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CUrHana Ha BCeM 9KpaHe, TakXKe MOXHO HAaCTPOUTb pacyeT TONbKO hopMbl
curHana B npegenax kKypcopa. OTKponTe BepxHee MeHL, BblbepuTe
«Measurement» n HaxmuTe «Settings», 4TobObI 3aaaTh ANANasoH N3MEPEHNA.
YctaHoBuUTe 3HayeHme «Cursor», 4YTOObl 9NEMEHT aBTOMATUYECKOro
N3MEPEHNS BbIMMNCNAN TONbKO (opMy curHana B npepenax kypcopa. Kak
NoKasaHoO Ha pUCyHKe 7-9, MakCcrmManbHoe 3Ha4YeHre Ha 9KpaHe cocTaBnseT
okono 5 B. [locne ycTaHOBKM pAuanasoHa W3MEPEHUSA KYPCOPOM
MaKkcunMmanbHoe 3HadyeHue coctasnseT 110 mB.

[MpmedaHme: nocne yCTaHOBKM  gumana3oHa W3MEPEHUN  Kypcop
aBTOMaTuMyeckm BkaoyuTesa. [locne  3akpblTa  Kypcopa  AvanasoH
N3MEPEHNI aBTOMATUYECKWN BbibrpaeTcs B Ka4eCTBe 9KpaHa.

PucyHok 7-9. ABTOMaTUyecKkumin BbI6Op AranasoHa N3MEpPEHNN KypcopoMm

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

nogmeHio «Settings», YTO6bI OTKPbITb MHAUKATOP 9N1EMEHTOB N3MEPEHNS, KaK
nokasaHo Ha pucyHke 7-10.
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Measure Save Cursor Sample Display Trigger Auto Userset

Common Statics Counter

PucyHok 7-10. IlHgnKaTop BKIOYEH

Mocne OTKpbITUA WMHOMKATOPaA MOXHO HaxumaTb Ha oTobpaxaemble
9NEeMeHTbl n3mMmepeHuns. BblbpaHHble 3n1eMeHTbl M3MEPEHUS BbIOENAOTCA
CUHEW pamMKoW, a nx 06bekTbl pacyeTa 0603Ha4yatoTca 6en1bIMnN TIMHUAMMN Ha
ocuunnorpamme. Kak nokazaHO Ha pucyHke 7-11, B HwXHenm obnactu
oTObpaxeHnss aNEeMEHTOB M3MEpPEHUs BblbpaHO 3HaveHme «High», n B
KayecTBe WHAOMKATOPA B MECTE BbICOKOrO 3HA4YeHUs OCUUIIOrpamMMbl
nosiBnsieTca 6enan NUHMA.

Nunukarop

Bri6pannoe
3HauYEHUe

PucyHok 7-11. NHomnkaTop

IamepeHre NnoporoBoro 3aHa4eHus

Kaxpbin kaHan (CH1, CH2, CH3, CH4, Math) moxeT nmeTb He3aBMCUMble
HaCTPOWKW NOpora, a TN nopora MoxXeT 6bITb BbiIbpaH Kak «%» nnu «absolute
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value», Kak nokasaHo Ha pUCyHkKe 7-12.

CH1

EI{EHE

PucyHok 7-12. HacTpowka nopora

YcTaHOBKa MOPOroBOro 3Ha4YeHWs BAUAET Ha pe3ynbTaTbl N3MEPEHUN.
HacTpoky BbICOKOrO WM HWU3KOrO 3Ha4YeHUs BAWAKOT Ha pesynbTaThl
N3MEPEHNS BPEMEHN HapacTaHMa W cnapga. YcTaHOBKa MeOuaHHOro
3Ha4YeHUsa BAUAET Ha Takme BPEMEHHbIE NapamMeTpbl, KakK OJUTENbHOCTb
MMNYNbCca, YacToTa, 3afepXKa, pabouni unkn, pasa n 1.0. Kak nokasaHo Ha
pucyHke 7-13, nocne ycTtaHOBKM wmMeanaHbl Ha 80% AnMTenbHOCTb
NONOXNTENBbHOIro MMMNyNbca CUrHana MeHblLue, Yem npuv megnaHe 50%.

Ecnn ycTtaHOBNEHHOE BbLICOKOE 3HAYEHWE MeEHbLUE TeKyLllero cpegHero
3HayeHus, cpefHee 3HayeHne aBTOMAaTUYEeCKN CTaHOBUTCS pPaBHbIM
BbICOKOMY 3HAUYEHUIO; BbICOKOE U cpeaHee 3Ha4YeHUA HE MOryT ObITb MEHbLLE
HWU3KOro 3HadyeHuda. Ecnm ycTtaHOBNEeHHOE 3HayeHMe MEHbLUE HUN3KOro
3Ha4YeHnd, OHO aBTOMATUYECKN YCTaHaBNMBAETCA Ha 3HadeHme Oonblue
HU3Koro 3HadyeHua 1 nnm 10 mB (abcontoTHOE 3HaYeHme).
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PucyHok 7-13. JnnTtenbHOCTb MMMNybca Npu yCTaHOBKE CPeAHEro NoporoBoro 3Ha4eHus
Ha 80%

7.2 IamepeHnmne 4acToTbl YaCTOTOMEpPOM

OTkponTe rnaBHoe MeHto, HaxmuTe «Measure» n «Counter», 4yTobbl BONTU B
MEHIO HAaCTpOoeK annapaTtHOro 4acrtotomepa, W BbibepuTe KaHan ans
N3MEPEHNS, KaK MNOKasaHO Ha pucyHke 7-14. 3HayeHne Wn3MepeHus
oTobpa)kaeTcsi B BEPXHEM NEBOM YI/ly 3KpaHa, Kak rnokasaHo Ha pUCyHKe 7-
15.

Measure Save Cursor Sample Display [ Userset

Common Statics ‘ Setting

Frequency
Meter

PuncyHok 7-14. OTKpbITE MEHIO N3MEPEHUIN YacTOTOMEPA
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PucyHok 7-15. /IamepeHmne 4yacToToMepPoOMm

7.3 Kypcop

AKTMBMPYNTE KYypCOpP W TMOMECTUTE €ro Ha TO4YKYy W3MepeHus, 4ToObl
npoymTaTtb 3Ha4YeHne mamepenHuns Gpopmbl BonHbl. CyllecTByeT OBa Tuna
KYPCOPOB: FOPWU30OHTaNbHbIA W BEPTUKANbHbIA Kypcop. [OpuM3OHTaNbHbIN
KYpCOp U3MepSeT BENNYMHY BEPTUKANIbHOIO HanpaBneHusl, a BEPTUKabHbI

KYpCOp N3MepsaeT BENNYNHY TOPU3OHTANIbHOIO HanpasieHns, Kak nokasaHo
Ha pucyHke 7-16.
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PucyHok 7-16. OnncaHme namepeHuns kypcopa
[MpnmedvaHue:
[TokasaHue A: nokasblBaeT pasHuLy Mexay AByMs NONOXKEHUSAMU Kypcopa.
[MokazaHua HanpsbkeHmns nocne Y1, Y2: ykasblBalOT MOSIOXEHUE
aKTUBMPOBAHHbLIX TOPU3OHTANlbHbIX KYPCOPOB OTHOCUTENLHO HYNEBOro

noTeHumana.

[MokazaHusa BpemeHu nocne X1, X2: ykasbiBatoT NOMOXEHNE aKTUBNPOBAHHbIX
BEPTUKAJIbHbIX KYPCOPOB OTHOCUTENBHO TOYKIW TpUrrepa.

1/AX: 4acToTa

Bk/louYEeHne BEPTMKANbHOrO Kypcopa: KOCHUTECH 3HaYKa Kypcopa Mkl |

YTOObl OTKPbITb BEPTUKASbHbIE KYPCOPbl. 3HAYOK OyneT BKIOYEH U
aKTNBMNPOBaH.
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BbikntoueHre BepTUKanbHOro Kypcopa: KOCHUTECh 3Ha4Ka Kypcopa
YTOObI OTK/TIOYNTb BEPTUKANbHbIE KYPCOPBbI.

Haxmmnte Ha nUMHWIO WHOMKATOpPa BEepTUKaANbHOro Kypcopa, u4ToObl
nepeKnYnNTb Kypcopbl.

X2:-500.0 ps

AX:1.003 ms
1/AX:996.7 Hz

e———

PucyHok 7-17. lNMone Bbibopa BKNOYEHUSA U BbIKITIOYEHNA Kypcopa

OnwncaHus BepTUKaNbHOro NnepeMeLleHns Kypcopa:

1) OgHVM nanbUem HaXMUNTE N yOepXMBamTe NMHUIO MHOMKATOPa Kypcopa
Ha 9KpaHe, YTOObl BbINONHUTL rpybyto HAacTPOWKY Kypcopa. HaxmumTte Ha
KHOMKY TOYHOW HACTPOWKW B HWMXXHEM JIEBOM Yrfay 9KpaHa, 4ToObl
BbIMOSIHUTb TOYHYHO HACTPOWMKY TOIbKO YTO HACTPOEHHOI O Kypcopa.

2) CoepunHeHne ¢ KypcoOpoM: Koraa Kypcop akTUBUPOBaH, MpoBeanTe AByMsA
nanbLamMmmn N BOWAWTE B COCTOAHNE COEeANHEHUNS C KYPCOPOM.

MpumeyaHne: BO BpPeMs MpoLecca CKOJNIbXEHUs Tekyllaa onepauus
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N3MeHAETCA, €CJZI TOJIbKO NepBble ABa NajibLia He NOKMHYT 3KpPaH. Ecnn ognH
nanel nNoKMHEeT 3KpaH, a ,u,pyr0|7| naneL, oCTaHeTCd, TeKyLlada HaCTpOVIKa
coeanHeEHA NpoaoJKNTCA.

BkntoueHue/BbIKNIOYEHWE N aKTUBALIMA FOPU30OHTaNbHOIO Kypcopa

BkntoyeHne/BbIK/IIOYEHNE TFOPU3OHTANbHOIO  Kypcopa, nepek/toyeHme,
aKkTMBaUMa U1 onepaunn MNepeMelleHns, aHanornyHble onepaumsam
BEPTMKaNbHbIX KYpCOPOB, 3[eCb NOApPOOHO He onucaHbl. Ona nony4yeHus
noapobHoN NHdopMaLn CM. pa3aen No BEPTUKAIbHbIM KYPCOpPaM.

[Mpunmep ncnbiTaHUs Kypcopa
Korpga BepTukanbHble Kypcopbl akTUBMPOBaHbI, Ba Kypcopa rnepemMeLlarTcs
BMECTe, 4TOObl MPOBEPUTb W3BMEHEHUS OJUTENBHOCTM WMMyNnbca B

nocnenoBaTtesibHOCT NMMMYJ/1bCOB.

PucyHok 7-18. InntenbHOCTb nMMynbca PucyHok 7-19. VIamepeHmne kypcopom B
npv N3MepeHn Kypcopom pexunme XY

B ropunsoHTanbHoM pexunme XY kypcop X otobpaxaeT 3HavyeHmne CH1 (V nnn
A), a kypcop Y oTtobpaxaeT 3HayeHmne CH2 (V unn A).

[MpnHyanTeNnbHbIN BbIGOP KypCOPOM TEKYLLIErO KaHana:

OTkponTe BepxHee MeH n Bbibepute «Cursor», 4TOoObl NMPUHYOUTENBHO
BbI6paTb Kypcop TekyLlero kaHana. [1o ymonyaHuo yCcTaHOBNEHO 3HAYEHNE
«Auto». B pexunme «Auto» Kypcop TEKYLLErO KaHana - 9To TeKyLmm kaHan. [Npn
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Bbibope CH1-4 kypcop Tekyllero kaHana bynet NnpyuHyguTenbHO YCTaHOB/EH
Ha BblOpaHHbIN KaHan 1 6onblle He BbyaeT MeHATbCA NpU U3MEHEHUNN
TekyLlero kaHana. Kak nokazaHo Ha pucyHke 7-20, Tekywmim kaHan — CH2, a
Kypcop TekyLiero kaHana — CH4.

X2:-940.0 ps.

PucyHok 7-20. MeHto npuHyamnTenbHOro Bbibopa Kypcopa TekyLlero kaHana
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nasa 8. XpaHeume

B aTton rnaBe copgepxutca noapobHas nHhopmaumsa o PyHKLUMM 3axBaTa
n3o06paxeHunsa aKpaHa n eMKOCTU namMmaTu ocuunnorpada. PekomeHayeTcs
BHMMATENbHO MNPOYMTaTh 3Ty rNaBy, YTOObl M3Yy4YNTb CUCTEMY XPaHEHUSA
ocuwmnnorpada cepunm OVS6.

DyHKLMA CHUMKa N306paxeHns aKpaHa

Bupeosanuchb

XpaHeHune hopmbl curHana

CoxpaHeH mne HacTpoek

8.1 Dynkuymna CHMMKa N300paXxeHnn aKpaHa

OyHKUMA CHUMKA W300paxeHUs 9KpaHa MOXET JI0KaNbHO COXPaHSATb
MHpOPMaLMIO O TEKYLLEM MN300paxeHnn Ha akpaHe gucnnes B dopmate
n306paxeHuns.

CHuMOK aKkpaHa: HaxmuTte Ha 3Ha‘-IOK., yTOObI CAENnaTb CHUMOK 3KpaHa
B nHTepdence npunoxeHuns «Oscilloscoper». Vinn geaxabl HAXMUTE KHOMKY
NMTaHWs, YTOObI caenaTtb CHUMOK 9KpaHa ntoboro nHtepdenca. NoapobHyto
MHpOpMaLMIO O MPOCMOTPe Wn3obpaxeHun cm. B pasgene «lpocmoTp
N306paKEHNNY.
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PucyHok 8-1. 3axBaT n3obpaxeHus aKpaHa

BpeMeHHaFl MeTKa N1 NHBEPCUNA LIBETA

Ocuwunnorpad nmeer YHKLUUIO MHBEPTUPOBAHMA LIBETOB N A00aBneHus
BPEMEHHbIX METOK K CKpuHLIOTaM. OTKPOMTE rnaBHOE MEHI0, HaXmMuTte
«Save» n songute B MeHio «Picture», no enaHuio oTknYUTE/BKIKOYUTE
KHonkwu «Timestamp» n «InverseColor».
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Auto Single
SEQ

v
“

Ouplay  Trigger  Awo  Usersat 2024-01-12 10:15:36

PucyHok 8-2. BpemeHHast MeTka 1 MHBEPCHbIW LBET

DYHKLUMA 3anmncu BUOEO Noxoxa Ha YyHKLMIO 3axBaTa N300paXxeHns aKpaHa,
a oTobpaxaemas WHdoOpMaLMA TekyLIero 9KpaHa MOXET XpaHUTbCH
nokanbHoO B Buaeogopmare.

MeTop, 3anncu Buaeo — npoBeauTe nanbLeM CBEPXY BHU3 B MPUIOXEHWN,
OT/IMYHOM OT ocumnnorpada, OTKPONTE BbiNafaloLiee MEHI0, HaXMUTE Ha
9KpaH 19 Hayana 3anncu 1 BbINOMHUTE 0OPaTHbIN OTCYET TPU CEKYHAbI AJ1s
3aBepLUeHMa 3anncy BUAEO, Kak NokasaHo Ha pucyHke 8-3. 3anmcb MOXHO
OTMEHWTb, HaXaB Ha TPEYrosibHyl0, KPYrny WUNM KBagpaTHYK KHOMKY B
HUXXHEWM 4acTm 9KpaHa [0 OKOHYaHKMA o6paTHOro otcyeTa.

Bo Bpems 3anucu BUAEO MOXHO 3aBEPLUNTL 3arnmcCb, HaXkaB Ha BpeMs 3anmcum
BUOEO B NIEBOM BEPXHEM YI/y 9KpaHa. Innm MOXHO BbINTK N3 NHTepdenca
NpunoXxeHma ocunnnorpada, 4Tobbl OTKPbITb BbiNafatoLLee MEHIO, N HaXaTb
«Stop Recording», 4ToObl 3aBEPLUNTbL 3aNCb BNAEO.
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PucyHok 8-3. MeTon Bngeosanucu PucyHok 8-4. Bugeosanumncb

MoapobHyto nMHdOPMaLMIO 0 NPOCMOTPE BUOEO CM. B pasgene «lanepes».

8.3 XpaHeHue popmbl curLHana

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

Ocuwmnnorpad npegocTaBnsaeT YeTbipe 9TaNlOHHbIX KaHana, KoTopble MOXHO
BbI3BaTb ONs 3arpy3kn dawmnos dopmata WAV B 9TanoHHbLIA KaHan W
OTKPbITUS STaNIOHHOrO KaHana ana oTobpaxXeHusa 9TanoHHOro OopMbl
curHana.

CoxpaHeHue daina aTanoHa
[MpoBegnTe NanbueM CBEPXY BHW3, OTKPOWTE rNaBHOE MEHIKO N HaXMUTe

«Save», YTobbl OTKPbITb MeH. CoxpaHnte nHrepdenc aTanoHHOWM HOpPMbI
CUrHana gns ykasaHHOro kaHana cnegyowmm obpasom:
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PucyHok 8-5. CoxpaHeHune nHtepderica aTanoHHom opmbl curHana kaHana CH1

PacnonoxeHwue: xpaHUTCs nokanbHO 1 Ha USB-ycTponcTse.
Twunbl dannos: WAV, CSV un BIN.

msa danmna: HayanbHoe nmsa danna otobpaxkaeTca Kak: rofd + Mmecs, + AeHb
+ CEPUINHBIN HOMEpP XpaHunuuwa. Haxmmnte Ha none mmeHun dainna, 4TobbI

OTKPbITb BUPTYanbHYO KNnaBmaTypy, HaXXMUTE Ha , 4TOObI YOANUTb NMS
danna, n ncnonb3ymTe BUPTyanbHYKO KnaBuaTypy, YTOObl NepenmMeHoBaTb
dann.

CoxpaHuntb: Haxmute «Saver, 4TObbl COXpaHUTb (hbain 9TanoHa U OTKPbITb
BCN/biBalowlee coobuleHne o6 ycnewHom coxpaHeHun. [locnegHuni
COXpaHeHHbIn dann byaeT oTobpaxaTbCA B BEPXHEM 4YacCcTW BbI3BAHHOMO
MEHIO.

CoxpanunTb B: Haxmute kHonky R* (R1, R2, R3, R4), 4To6bl COXpaHUTb TEKYLLYIO

dbopmMy curHana KkaHana HenocpeacTBEHHO B COOTBETCTBYHOLLMNIA 3TaNIOHHbIN
KaHan, 1 noaBnTcsa coobuieHme 06 ycrnewHoM CoOXpaHEHUI.
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Haszag: HaxmuTte «Back», 4To6bl BEpHYTbHCS Ha NpenbliayLLnia YpOBEHb.
Cnocob 1: HaxmunTe Ha KHoMKy «Save»

B meHto «Save Reference Waveform» Bbibepute bopmy curHana B kaHane ansg
coxpaHeHwus, BbiIbepunTe MecTo coxpaHeHus hamna, Tun danna n nmsa danna,
a 3aTeM HaXXMUNTE KHOMKY «Savey, YTobbl COXpaHNTb hain aTanoHHON (hOpMbI
curHana.

CoxpaHuTe 3TanoHHy hopMy curHana, BbINnoNHMB clenytoLme warm:

1) Texkywm kaHan ycTaHaBNMBaETCA Kak KaHan a/19 COXpaHeHWs1, KOTOPbIN
MOXET ObITb aHanoroBbiM, MaTEMATUYECKUM WAN  3TaAJIOHHbIM
KaHanom.

2) B rnaBHOM MeHI0 HaXxMuTe «Save», YUTOObl BOWTM B MEHIO COXPaHEHUS.

3) B MeHI0 coxpaHeHuss HaxmMmunTe «Save», YTOObl OTKPbITb MeEHI0 «Save
Reference Waveform» 1 BbINONHNTL cnegytoume HaCcTPOWKW:

e MecTo XpaHeHus: NoKanbHO.
e Bbibop Tnna danna: WAV.
e BopgumeHu dpamna: CH1.

4) HaxmuTte «Saver, 4Tobbl coxpaHUTb (han aTanoHa. lNoaBmnTca OKHO ¢
coobLeHmnem 06 ycnewHOM COXpPaHEHUW.

Ecnu dann atanoHHoW dopMbl cuUrHana Heobxogmmo coxpaHutb Ha USB-
ycTpomncTee, ocuunnorpad AomkeH ObiTb noakntoveH K BHewHemy USB-
ycTpouncTsy. [locne nogkntoyeHnsa MeCcToM COXpPaHEHUS STalOHHOW (POpMbI
curHana npegnoyvtutenoHo aensaetca USB-ycTponcteo.
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Ha KonmyecTtBO COXpaHEeHHbIX @annoB 3TanoHHbIX ¢OPM CUrHanoB
OrpaHNYEHNIN HE CYLLIEeCTBYET.

Cnocob 2: HaxmunTte kHonky R*

B meHio «Save Reference Waveform» HaxmuTte kHonky R* (R1, R2, R3, R4),
4TObOblI COXPAHUTb OCUMNNIOrpaMmMy TEKYLLEero KaHana HenocpeacTBEHHO B
COOTBETCTBYIOLMA 3TaNOHHbIN KaHasn, NosBUTCA coobuleHne 06 ycnewHom
coxpaHeHun. Vimsa daina otobpaxaetca kak Ref* B aTanoHHoOM kaHane (* -
9TO COOTBETCTBYKOLLEE NMS 3Ta/IOHHOro kaHana). @annbl 9TanoHHbIX opm
CWUrHanoB, COXPaHEHHble 3TUM MeToaoM, OyayT nepes3anucaHbl MNocne
3arpysku Apyruix aTanoHHbIX CUTHANOB N HE CMOTYT ObITb BOCCTAHOB/EHDI.

Cnocob 3: HaxmunTe Ha kHonky «Quick Save»

HaxmunTte Ha B HMXHEW 4acTu 9KpaHa, 4Tobbl COXpPaHUTb BCE
ocuMnorpamMmbl KaHana B Ka4eCTBe 9TaJIOHHbIX OCLWNOrpaMm 1 3aXBaTUTb
n3o0bpaxeHne Tekywero akpaHa. MimeHamun cannoB ABNAKOTCS HayanbHble

nmveHa arnoB NO YMOYaHUIO.

YnpasneHue dpannamm 3TasoHOB

B meHepxepe annoB oTKpoOWTE curHanbl B anne knaccudurkaumm, 4Tobbl
yrnpaBnaTb 9Ta/IOHHbIMWN (aiiaMmmy C MOMOLLbIO TakMxX onepauui, Kak
KOMMpoBaHWe, Bbipe3aHue, yaaneHue, nepemMmeHoBaHue, cxxatme u T. 4., Kak
NnokasaHo Ha pucyHke 8-4. Boibepute daiinibl 3TaNOHOB N HAXMUTE KHOMKY
KOP3WHbI, YTOObI yoanntb nx. Haxmute «More» B HMXHEN YacTun 9KpaHa,
HaxXxmute «Rename», 4YToObl OTKPLITb BUPTYaNbHYIO KNnaBmaTypy N USMEHUTb
nmsa danna atanoHa. Haxmute «Compress», 4ToObl OTKPbITb 9KPaHHYHO
KnasmaTypy, U Beeaute nmsa damna gna cxatus. MNpun nogknoyeHnn USB-
ycTponcTtea dannbl ¢ ocuwnnorpada MoXHO nepemectutb Ha USB-
YCTPOWCTBO.
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PucyHok 8-6. YaaneHune aTanoHHbIX pannos
Pannbl CSV
CtpykTypa danna CSV

dopmat CSV coaep>XmT OCHOBHYIO MHMOPMALMIO O COXPAaHEHHbIX AaHHbIX:
BpeMs coxpaHeHus, nms daina, 4JinHa gaHHbIX, NHTepBas BbIOOPKIN, BpEMS
TpUrrepa, UCTOYHWK, BEPTUKaNbHbIM MacluTab, BEpPTUKANbHOE CMELLEHME,
TOYHOCTb MO BEPTMKANW, CTPOYHasA pa3BepTka, TOYHOCTb MO rOPU3OHTaNW,
KpaTHOCTb NPOOHMKa.

[aHHble n gnnHa danna CSV moryT 6biTb coxpaHeHbl B 06beme ao 360 K.
Ecnn pnnHa 3anucm ocumnnorpada nnm otobpaxkaemMmbiX OaHHbIX MEHbLUE
360 K, mnuHa paHHbix B danne CSV m3meHseTca COOTBETCTBYIOLLM
obpasom.

MakcrmanbHOEe N MUHMaNbHOE 3Ha4YeHus B pannax CSV

[Mpwn BbINONHEHNN N3MEPEHNIA MUHUMANIbHOIMO M MaKCUMalbHOro 3Ha4YEeHUN
3HayeHma «Min» n «Max» oTobpaxaemble Ha 9KpaHe pe3ynbTaToB
N3MepPeEHU, MOryT He oTobpaxaTtbcesa B pamnax CSV.
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[NosicHeHne: ecnu 4acToTa AMCKpeTU3aumnm ocuwunnorpadga coctasnset 1
[BbI6/C, BbIOOpPKA BbINONHAETCA Kaxpable 1 Hc. Ecnn ropmsoHTanbHoe
MacLuTabupoBaHme yctaHoBneHo Ha 10 MKc/aen, Ha 9kpaH 6yaeT BbiBEAEHO
110 MKC gaHHbIX (Npw ycnoBuwu, 4To Ha akpaHe 11 geneHuin). YTobbl HaNMTK
obulee konmyecTtBO BbIGOPOK, ocuwnnorpady notpebyetrca: 110 MKC X
1IBbI6/Cc = 110K BbIGOpOK. [Ans otobpaxeHumsa 110K Bbibopok ocumnnorpady
notpebyetca crtonbey pasmepom 1280 nwukcenen. Ocuunnorpacd
neunmmpyet 110K Bbibopok B 1280 nmkcenbHbIX CTONOLOB, 1 9Ta Aeummayms
OyneT oTcnexmBaTb MUHMMAaIbHbIE N MaKCUMalbHble 3HAYEHUSA BCEX TOYEK,
NpeacTaBNeHHbIX B NOOOM 3agaHHOM cTonbue. BT MUHMMANbHbIE W
MaKCuManbHble 3Ha4YeHUs ByayT oTobpaxaTbCcs B AaHHOM cTonbLue aKpaHa.

icnonb3ymnte aHanornMyHbIN NPOLIECC A1 COKPALLEHUNA COOpPaHHbIX JaHHbIX,
YTOOblI NONYYNTb 3arnmcK, KOTOPble MOXHO WCMOb30BaTb AN Pa3/INYHbIX
aHanM30B, HanNnpumMmep namMepeHuns N gaHHble B dopmate CSV. 3ta 3anuchb
aHanmsa (unn 3annucb n3mMepeHnsa) HamHoro 6onbwe 1280 M MOXeT
dakTnyeckn cogepxatb Ao 60 000 Touek. OgHako, Kak TONIbKO KOMUYECTBO
cobpaHHbIX To4yek npeBbicuT 60 000, HEOOXOAMMO NCMNOMb30BaTb KAKOW-NNOO
MeTon waBneveHUs. KoapduumeHTbl MOHMXEHMSA, WCMOoNb3yemble s
co3paHua CSV-3anucen, HacTpoeHbl Takmm obpa3om, 4Tobbl obecnevynTb
HaUNy4LlYyO OLEHKY Bcex 06pasuoB, NpeacTaBfEeHHbIX KaXOon TOYKOM B
3anucu. loaToMy MUHMMAaNbHbIE N MakKCMManbHble 3HAa4YeHUs He OyayT
oTtobpaxaTtbca B CSV-danne.

8.4 CoxpaHeHue HacTpoek ocuymnnorpada

Ocuwunnorpad nogaepXmBaeT coxpaHeHue Oo 10 TeKyluX HacTpPoeK W
BOCCTaHOBNEHME NX OOHOW K/1aBULLEN.

OTKpoOnTE rNaBHOE MEHI0, HAXMUTE Ha «Save» N BONANTE B MEHIO HAaCTPOeEK,
KaK nokasaHo Ha puyCcyHke 8-7.
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Measure Cursor Sample Display Trigger Auto Userset

Wave Setting Picture

SaveTo micsig Recovery USERSET_1 Recovery

USERSET_2 Recovery USERSET_3 Recovery
USERSET_4 Recovery USERSET_5 Recovery
USERSET_6 Recovery USERSET_7 Recovery

USERSET_8 Recovery USERSET_9 Recovery

-500 ps

PucyHok 8-7. CoxpaHeHune HacTpoek ocumnnorpada

KocHuTtecb obnactu 4epHoro nons, 4tobbl NEpPenMeHOBaTb COXPaHEHHbIE
HaACTPOMKIN, HAXXMUTE KHOMKY «Save», YTOObl COXpaHUTb, KHOMKY «Recoveryy,
4TOObl BOCCTAHOBUTb HACTPOMKM.
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naea 9. MatemaTrnueckune onepayvm v 3TaJIOHHbIA
KaHan

B sTtom rnaBe copepxmTtca noapobHas mHdopmauma 0 MaTteMaTUyecKux
onepaumuax 1 aTaJJoHHOM KaHane ocumnnorpada.

PekomeHOyeTcss BHMMATENbHO MpoynTaTb 9Ty [NaBy, 4YTOObI U3Yy4UTb
dYHKUMM HACTPOMKMN N MaTeMaTU4eckme onepaumnmn STaNIOHHbIX KaHanoB
ocuwmnnorpada cepunm OVS6.

e Pacuet gBoviHOM hOpMbI CUrHanNa

e l13mepeHune BINO

° Bbicluasa maTemaTmka

e BbI30B 3TanoHHOM (hOpMbl CUrHana

9.1 Pacuer aBoiHOM hopmbI CMIrHaNa

PI/ICyHOK 9-1. (DOpMa CUrHana matemMatTmn4ecKkoro KaHasa

OTobpaxeHune pacyeTHON ocLUMINorpaMmbl

[MpoBeanTe nanbLUeM BBEPX WUW BHU3 NO obnacTtu Bbibopa KaHana, 4tobbl
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BONTM B obnactb BblbOpa BTOpPOro kKaHana. Haxmute Ha nporpammHyto

KnaBuLLy . YTOOblI OTKPbITb MaTemMaTuyeckuin kaHan. locne oTKpbITUSA
pacyeTHOW oOcuUWINorpaMmMbl aBTOMATUYECKW OTKPbIBAETCS CENnekTop
TeKyLLlero kaHana.

npOBe,D,VITe nanbuem BJ1EBO MO 3Haq|<y. mMaTemMaTn4eckoro KaHana, 4TOObI
OTKPbITb MEHIO MaTeEMATUNYECKMX KaHaoB. anI nepBomMm OTKPbITUA
mMaTemMmatTundeckaa onepauma no yMOoOJ4aHKO  yCTaHaBIMBaAaeTCA  Kak
OBYyXKaHallbHO€ BblHNCNEHNE.

[Mogckaska maTemMaTun4eckowm onepaumm

Ecnn aHanoroBbii KaHan wunu matemaTtunydeckas yHKUus obpesaHbl (He
NONMHOCTbID OTOGpaxaktTCcA Ha 9KpaHe), pe3ynbTaT MaTeMaTU4ecKom
dYHKLUMIM Takxke byaeT obpe3saH.

[Mocne oTob6paxeHna pacyeTHOW OCUWINOrPaMMbl KOCHUTECH 3HauYkKa
KaHana, 4ToObl 3aKpbiTb WCXOAHbIN KaHan Ans nydwero npocmoTpa
pacyeTHOW ocuUnIorpaMmbl.

BepTukanbHyto 4yBCTBUTENbHOCTb W CMELLUEHME Kaxaoro KaHana,
y4acCTBYIOLLEr0O B MaTeMaTM4eckol QYyHKLUUKW, MOXHO HacTpouUTb AOns
yno0cTBa NPOCMOTPa N M3MEPEHNSI PaCYETHOIN OCLUNNIOrPaMMBbl.

Ocumnnorpammy maTeMaTN4ECKON PYHKLUN MOXHO U3MEPUTb C MOMOLLbIO
dyHkunn «Cursor» n «Measure».

HacTpoika pacyeTHOM ocumnnorpamMmmeol
1) Haxmunte 3Ha4oK BEPTUKAaNbHOM YyBCTBUTENIbHOCTU MaTeMaTN4eCcKoro
KaHana, HEenocpeacTBEHHO KOCHUTECb pPacCYeTHOW ocuuInorpamMmbl

nnnm 3Hadvyka mHgunkKkaumm mMmatemMaTmnyeckoro KaHana @VI yCTaHOBUTE
MaTeMaTUYECKNI KaHan B KA4eCcTBe TeKyLLero KaHana.

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



127

2) NogpobHyto  MHpOpMaUMO O  MNEepeMeLleHnn,  PerynnpoBke
BEPTUKANbHON YyBCTBUTENbHOCTN, PETYINPOBKE CTPOYHOIN Pa3BEPTKMN
W BEPTUNKANIbHOM pacLlmpeHmnmn 9TaNOHHOIo 3Ha4YeHus
MaTeMaTUYeCKOro KaHana CcM. B «rnaBe [Opun3oHTanbHaa cuctema» u

rnaee «BepTVI KaJZibHaAa CMCTEMa».

3) BepTukanbHas 4yBCTBUTENbHOCTb, €ONHNLA N3MEPEHUSA N CTPOYHas
pa3BepTKa, COOTBETCTBYIOLME pacyYeTHOW ocuunnorpamme,
oTobpaxatoTcs B obnactm matemaTundeckoro kaHana. [logpobHyto
nHdopmaumo cm. B pasgene «OnucaHme wuHTepdenca pgucnnes

ocuwnnnorpadan.

EQnHMUbLI 3MepeHns pacyeTHbIX OCLMINOrpaMm

Vicnonb3ynTte none «Probe Type» B MeHI0 KaHana, 4Tobbl HACTPOUTb EANHNLLY
n3mepeHumsa kaHana (cm. rnaBy «HacTporka Tuna npobHuKa») n BbibepuTe
BonbTbl nnn AmMnepsbl B Ka4eCTBe eOUHUNLbI N3BMEPEHUST KaXa0ro BXOLHOro
KaHana. EOMHWMUBLI M3MepeHns MaTemMaTUyYecKMx QyHKUMA curHana

BKJTHOYAIOT.

MaTtemaTnyeckas EonHnua
dyHKUMA N3mMepeHns
+/- V, A,
X VV, AA, W
_ V/V,V/A, A/A,
) A/V

Tabnuua 9-1. Cnrcok eauHUL, N3MepeHns MmaTeMaTn4eckmnx hyHKLNIA

MpumeyaHmne: ecnu egnHUUBbI WU3MEPEHUS AOBYX oOnepaunini MCXOOHbIX
KaHanoB pasfiNyHbl M KOMOMHAUMA eOguHNL, N3MEpPEeHNsa He MOXEeT ObiTb
noeHTudnUnpoBaHa, egnHnLa MN3MEPEHUA MaTeMaTUYeckon yHKLNN
6yneTt oTtobpaxaTbca Kak? (He onpeneneHo).

MaTtemaTunyeckune onepatopbl

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



128

MaTemaTnyeckme onepaTopbl BbINOMHAT apudmMeTnyeckme onepaumm Ha
aHanoroBbIX BXOAHbIX KaHanax.

CnoxeHwne nnmn Bbl4nTaHne

B cny4yae Bbibopa CoXeHns Unm BblMNTaHUA 3HAYEHNSA UICTOYHUKOB hyHKLIMN
1 1 2 6yayT cknaabiBaTbCA UMM BblYNTATbCA TOYKA 3a TOYKOW C 0TOOPaXeHnem
pe3ynbTaToB.

/\\/\/\ﬁ/\\ﬂ

\A\\MM“MM

/\‘ [

//\,/\/\;\/1/\!\/\//_ ]

PVVVVVVUUVVY wﬂwhmvj

PucyHok 9-2. MaTtemaTtunyeckas onepauuns cnoxeHms CH1 n CH2

YMHOXeEeHne nnn geneHne
[Mpwn BbIGOPE YMHOXEHUNA NN AENEHNSA 3HAYEHUS UCTOYHUKOB (PyHKLMIA 1 1
2 6yoyT yMHOXaTbCs UMM OENNTbCA TOYKa 3a TOYKOM C OTOOpaxeHuem

pes3ynbTaToB.

YMHOXeHMe NCronb3yeTcs nNpu NPOCMOTPE COOTHOLLEHUNS MOLLIHOCTW, eCNu
OOWH N3 KaHaNoB NPOoMnopLMOHaneH TOoKY.
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9.2 Uamepenne BMNO

DyHkuma BIND ncnonb3yeTca ona BblMUCIEHNA BbICTPOro NnpeobpasoBaHUs
Pypbe C MCNONbL30BAaHMEM aHaNOroBoro BXOOHOro kaHana. 3anucb BM®
onpepnenseT BpemMs ounmdpoBKN NCTOYHMKA N Npeobpa3yeT ero B YaCTOTHYIO
obnactb. Nocne Bbibopa dyHkUMn BINO cnekTp BIN® oTtobpaxkaeTtca B Buae
amnantygbl B B-Ty wmnn gb-Ty Ha akpaHe ocuunnorpada. [lNokazaHus
rOPV30HTaNbHOWM OCU MEHSAITCA OT BpeMeHn K 4vactote (u), a eamHuLbI
BEPTUKANbHOWM OCU MEHSAIOTCA OT BONbLT K B nu gb.

21.2kHz 41.2kHz 61.2kHz 81.2kHz 101kHz 121kHz 141kHz 161kHz 181kHz

PucyHok 9-3. OkHo BINd

AkTmBaumsa pyHkumm BN
1) MNpoBeguTe nanbLUemM BBeEpPX WX BHWU3 Mo obnactu Bbibopa KaHana,
yTOoO6bl BOWMTM B 0b6nactb BbibOpa BTOPOro KaHana. Haxmute Ha

NPOrpaMmmMHyto Knasuily . 4YTOObl OTKPbITb MaTEMATUYECKNIA KaHan,
npoBeauTe nanbLeM BNeBO, YTOObl OTKPbITb MEHIO MaTeEMaTUYECKOro
KaHana.

FFT

2) HaxmwuTe Ha Tun cnekTpa «Line/Decibel» , 4TOObI OTKPbITb OKHO
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dyHkumn BN (cm. pncyHok 9-3. OkHOo yHKuUmMm BIO).

3) HaxmunTte Ha none «Operation Source», 4ToObl BbIGpaTh KaHan, ong
kKoToporo Tpebyetcsa BIMNO.

4) HaxxmumTe Ha none okHa, YTobbl BbiIbpaTh hYHKLMIO OKHA, MPUMEHSIEMYIO
K BXOgHOMY curHany blao.

Bbibop pyHKLMM OKHa

B dbyHkuunm BINO mMoxkHO BbIbpaTb YeTbipe pad3nnyHbiXx okHa BId.

Ka)xmoe oKHO rnooyepeHo NCMOoNb3yeTca MexXay paspeLlleHnemM Mno 4acTtoTe
N TOYHOCTbIO aMMINTYAbl, U COOTBETCTBYIOLLIEE OKHO MOXET 6bITb BbIOPaHO B
COOTBETCTBUM C XapaKTepPUCTUKaMW CeaytoLLX OKOH.

e [lpsamoyronbHoe OKHO

OTO NyYLWMIA TN OKHA A1 YaCTOTHbIX pa3peLleHni, KOTOpble O4EHb BAN3KN
K OQHOMY N TOMY X€& 3Ha4YeHUt0, HO 3TOT TN HanmeHee adeKTUBEH AN
TOYHOr0 U3MEPEHU aMMIUTYObl 9TUX YAaCcTOT. DTO AYyYLLIUA TN U3MEPEHUS
cnekTpa HEMOBTOPSIOWMNXCA CUMHaNOB WU N3MEPEHUA  YaCTOTHOM
cocTaBnawowen, 6n1mM3Komn K NOCTOSHHOMY TOKY.

Ncnonbayinte «lpamMoyronbHoe» OKHO O WU3MEpPeHUs NepexofHbIX
MNPOLIECCOB NN BCMIECKOB YPOBHEW CUrHana Ao Wim nocne noytu OaHoro n
TOro Xe cobbiTna. bonee TOro, 8T0 OKHO MOXHO WCMOMbL30BaTbh [/IA
N3MEPEHNA CUHycouaarnbHbIX BOJIH OAWMHAKOBOW aMmnanTydbl C OY€Hb
ONN3KUMW  YacToTaMW U LUMPOKOMOJIOCHbIX  CIy4alHbIX LUYMOB C
OTHOCUTENIbHO MEJIEHHbIMUN CMEeKTPaNbHbIMU N3MEHEHUAMMN.

° OKHO XaMMWHra

STO NyYLLIWIA TUM OKHAa A1 YaCTOTHbIX Pa3peLLEeHN, KOTOpble 04eHb 6IN3KK
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K O[JHOMY 1 TOMY X€e 3Ha4YEeHMI0, @ TOYHOCTb aMMIUTYAbl HEMHOIO NydLUE, YEM
y «[pssMoyronbHOro» okHa. Tun XaMMUHra MMeeT HEMHOro 6onee BbICOKOE
paspeLleHme Mo YacToTe, YeM TN XSHHUHrA.

OKHO XaMMWHra ucnonb3lyeTcs AN WU3MEepPeHUs CUHYCOWUAaNbHbIX,
nepuoonyeckmx W  y3KOMOMOCHbIX CHyYalHbIX LYMOB. 3TO OKHO
MNCMONb3yeTca [N U3MEPEeHUNsa MepexoaHbiX MPOLECCOB WM BCMIECKOB
YPOBHEW curHana oo Wi nocne CoobITUiA CO 3HAYNTENbHbIMU PA3NNYNAMMN.

e OKHO XaHHUMHra

OTO Ny4WNIA TUM OKHa s N3MEPEHNSA TOYHOCTU aMNANTYyAbl, HO OHO MeHee
9 PeKTNBHO OJ151 pa3peLLEeHMs 4acToT.

OKHO X3HHUHra ncnonb3yetTcA pnnd wunsamMepeHna CumHycompgasbHbIX,
nepmogmnyeckmx nmM Y3KOMOJZIOCHbIX cnyqa|7|Hb|x LLYyMOB. OT0 OKHO
ncrnonb3yetTca AOnad Wn3amMepeHmd nepexogHbiX npoueccoB W BCIJ1ECKOB
ypOBHeVI CuvrHana oo wuim nocne COObITNIN CO 3HAYNTENBbHbLIMU pasnnynamm.

e  OkHo bnakmaHa-Xappuca

STO Ny4LWNIA TN OKHa A1 U3MePEeHUa aMnINTYyAbl YaCTOTbl, HO XyALINA Ons
N3MepeHns paspeLleHmns No YacToTe.

iamepeHne bnakmaHa-Xappuca wncnonb3lyeTcsi, YTOObl HAWTWN OCHOBHYHO
dhopMy BOSIHbI HaCTOTbl OANHOYHOIO CUrHana a/isl BbICLUUX rapMOHUK.

Mockonbky ocumnnorpad BbinonHAeT bM® Ha 3anncy KOHEYHOW AJINHBGI,
anroputm BIN® npepnonaraet, yto ¢dopma curHana YT HenpepbiBHO
nosTopsieTcsa. Takmm obpasom, Korga nepuog aBnsieTcs uenbiM, amnanTygpl
dopmbl curHana YT B Hadane m B KOHUE oAMHaKoBbl, 1 dopma curHana
npepbiBatbcs He 6ypet. OgHako, ecnu nepuiog dopmbl curHana YT He
ABNSAETCA LeNnbIiM, aMnanTyabl GopMbl CUrHana B Havasne v B KOHLE pasinyHbl,
YTO NPUBOAUT K BbICOKOYACTOTHOMY MpepbiBaHUIO Nepexofa Ha cTbike. B

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



132

YacToTHOW obnacTtm 3aToT addekT HasbiBaeTcs yTeykow. [1osaTomy, 4TOObI
n3bexartb yTeukun, mcxogHas dopma CUrHana YMHOXAETCHA Ha OKOHHYIO
dYHKLUMIO, YTO OenaeT 3Ha4YEeHMs B Havane N B KOHLLE PaBHbIMW HyJIO.

NMpumeyaHne: CurHanbl C  MNOCTOAHHLIMW  COCTaBAAKOWMMU WU
OTK/IOHEHUSIMN MOTYT BbI3blBaTb OLUMOKWN WA OTK/IOHEHUNS B KOMMOHEHTaX
dopmbl curHana brd. [Ing ymeHbLIEHNA COCTaBNAKOLMX NOCTOAHHOIO TOKa
MOXXHO BblObpaTb My Ty NepeMeHHOro Toka.

[NlocnecBeyeHme

Ocuwmnnorpad nogaepXmBaeT HaAcTponkn ctomnkocTn bBId. Mo ymonyaHuio
BbiIbpaHO «None», MOXHO BbibpaTb «wo», YTOObI HMKOrOa He CTUpaTb paHee
cobpaHHble peaynbTaTthl; Bbibepute «Normal», 4TO0ObI 3agaTb Bpems
nocnecBevYeHuns, onumoHanbHO MOXHO BblibpaTb 200 mc, 500 mc, 1 ¢, 2 ¢, 5 ¢,
10 c.

Twun cnekTpa
Boibepute «Line», BepTukanbHaa ocb nokaxeT V wunn A; Bbibepute dB,

BepTuKanbHaa ocb nokaxeT dB. dopma curHana B cny4yae NMHENHOro
CnekTpa nokasaHa Ha pYCyHKe 9-4.
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21.2kHz 41.2kHz 81.2kHz 101kHz 141kHz 161kHz 181kHz

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

HacTtpoika ¢opm curHana bINo

[MonoxxeHwne popmbl curHana

e Bbibepute maTemMaTun4eckui KaHan B KadyecTBe TeKyLlero KaHana.
KocHuTecb pacyeTHOW ocumMinorpaMmmMbl Ha 3KpaHe OAHUM ManbuemM un
OTPEryNNPymnTe  MONOXEHME  OTObBpaxeHUa  GopmMbl  cuUrHana,
nepeTackmBas ero BBEpX 1 BHN3, BNEBO U BNPaBO, U HAXMUTE KHOMKY
TOYHOW HACTPOWMKW B HMXKXHEM JIEBOM Yr/ly 9KpaHa pn/s TOYHON
HaCTPOMKW.

e Bbibepute mMaTemaTuU4eckKmMin KaHan B KadecTBe TEKYLLUEero, HaxmuTe
KHOMNKY 50% B HMXHEW 4YacTu 9KpaHa M CHOBa HaXMWUTe KHOMKY «Time
Base», 4TOoObl nepemecTUTb KpawmHow neByto 4Yactb (0 Iwu)
ocuMNA0OrpaMmMbl B rOPU30OHTANbHbIN LEHTP 9KpaHa.

LLIkana cTpo4yHOIN pa3BepTKun

Bbl6epVITe MaTeMaTNYECKN KaHan B KadecTBe TeKyLlero KaHana, HaxmMmumTe
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Ha KHOMKY PEerynvmpoBKW CTPOYHOWN pPas3BEPTKM W OTPErynupymTte LiKany
CTPO4YHOU pa3BepTkn. CTpoyHasa pas3BepTka BbiNosHAETCA Ha 1-2-5 aTanos, n
dopma curHana Takxe N3MeHsIeTCA.

Ona n3amvepeHus BIMND nokaszaHWa rOPU3OHTaNbHOWM OCUN U3MEHSKOTCA OT
BpemeHn K 4yactote ([u), n oHn BGonblue HEe MNCMONb3YT OOHY U Ty Xe
CTPOYHYIO pa3BepPTKY C APYrMMm aHanorosbiMu kKaHanamu. lNoatomy nepeq
HaCTPOMKOWM YacCcTOTbl CTPOYHON pasBeEpPTKU Heobxoammo YCTaHOBUTb
MaTeMaTMYEeCKNIM KaHan B KA4eCTBe TeKyLLEro KaHana.

BepTI/I KaJibHadA 4YyBCTBUTEJIbHOCTb

Haxmunte Ha - nnm - Ha NMpaBOW CTOPOHE dKpaHa, YTObbl YCTaHOBUTb
BEPTUMKANbHYIO 4YyBCTBUTENLHOCTL (B/men nnn ob/nen) ona kanana, 4tobbl
dopma curHana otobpaxkanacb Ha 9KpaHe B COOTBETCTBYIOLLEM pasmepe.
KoathdpumumeHT BepTunKanbHOW 4YyBCTBUTENIbHOCTW BbINOAHAETCA Ha 1-2-5
aTanos (c ncnonb3oBaHMem NpobHuka 1:1).

Mpumeyanme: Ocuunnorpamma BIM® He nogpepxuBaeT aBTOMaTUYECKOE
N3MepeHme napamMeTpoB.

9.3 Pacuumpennbie maTemaTnyeckme pyHKyumm

Ocuunnnorpadbl cepun OVS nopoepXxmBatoT Mosib3oBaTenibckue hopmMynbl
penakTUpoBaHMA s pacyeta popmMbl curHana. Takxke nogaepXmnBatoT BBO[,
dYHKLMIA, ONepaTopoB, KaHaNOB, KOHCTAHT, MEPEMEHHbIX 1 T. O. BbipaxeHue
nogaepXxueaet 4o 36 CUMBOJIOB.

HaXmuTe cOOTBETCTBYIOLLYIO KHOMKY 419 BBOAA U penakTupoBaHus popmbl

curHana (HaxwumamnTe no rnopsaKky; Te, KOTopble BblAeNEeHbl CEPbIM LIBETOM,
HeaKTUBHbI).
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0.0000

0.0000

V-Scale Ref Center

PucyHok 9-5. PaclumpeHHble MaTemaTunyeckme pyHKUMN
OueHnBaeMbIn
Twun OnuncaHme MpumeyaHne
napametp
OyHKLUMA Sart (), Abs (), Deg (), OYHKLMN MOTYT BbITb BTOXEHHbIMU.
Rad(), Exp(), Diff() , In(),
Sine(), Cos(), Tan(), Intg(),
Log(), arcsin(), arccos(),
arctan()
KaHan NcTo4YHmnK Ch1,Ch2,Ch3,Ch4
[MepemeHHas VicTouHMK lMepemeHHasn 1, Korga nepemeHHas 3anncaHa B
nepemeHHas 2 BbIpaXXeHunu, noJsie BBoAa
nepemMeHHOW NnosiBNAeTcs B
MaTeMaTUYEeCKOM MEHIO, yKa3blBas,
4YTO ee MOXHO BBeCTU. Hanpumep,
BBeauTe 4.1235 -3 ond nepemMeHHon
1, yTO 03Ha4aeT 4.1235%10°°
[lnanasoH 3Ha4YeHNN NepeMeEHHOM -
9,9999~9,9999, nmana3oH MOLLHOCTIK
nepemMmeHHom -9~9
OnepaTtop +,5,% /), ==1=> < 2 <,
&&, ||, !
CunmBson Ckobkun (,)
3HayeHune Nctounnk | 0,1,2,3,4,5,6,7,8,9, .,
M, E
VIcTouHMK 10*
Yucnosas f,p,num K M,G,T
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eanHnLa

Tabnuna 9-2. Cnucok pacIMpeHHbIX MATEMaTHUECKUX (DyHKIHNA

9.4 Bbi30B 3TANIOHHON (hbOpMbI CUrHana

Bbi30B 1 3aKkpbITEe 3TanOHHOW (hOpMbl CUrHanNa

[MpoBeanTe nanbUeM BBEPX WM BHU3 NO obnacTtu Bbibopa KaHana, 4tobbl

Ref

BOWTW B 06n1acTb BbibOpa BTOPOro kaHana. lNposegnte KHONKOM BNEBO,

4TOObl OTKPbITb CAPAaBOYHOE MEHIO, CM. PUCYHOK 9-5.

PucyHok 9-6. MeHto aTanoHHOro KaHana

Ecnn B 9TanoHHLIN KaHan yXe 3arpyXeHbl (OpMbl CUMHANOB, HaXMUTe
kHonKy «Open/Close», 4TOObl OTKPbITb AN 3aKPbiTb 3TaNOHHbLIA KaHarsl.
OtanoHHaa dopma curHana otobpaxaeTcs CuHe-PNONeToBbIM LIBETOM, a
YyeTblpe  COXpaHeHHble  (OpPMbl  CUrHanOB  MOryT  OTOoOpaxaTbcs
OAHOBPEMEHHO, NpY 9TOM TekyLlasa aTafloHHasa bopmMa CUrHanoB sipye, Yem
9TaNOHHbIe POPMbI CUFHANOB, HE ABNAOLWMNECH TEKYLLMMMN.

Ecnn B aTanoHHbIA KaHan OpPMbl CUTHANOB HE 3arpyXeHbl, BKAKOYUTE
nepekntodatenbs «Call», 4Tobbl BbI3BaTb (POPMbI CUTHAMOB.
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Bo3bmem B KavecTBe npumepa R1, BbINOAHMM cnegytowime atanbl paboThbl:
1) OTkponTe aTanoHHoe meHto REF.

2) HaxmunTe Ha none danna «Call» nog R1, 4Tobbl 0TKpbITb CTONGEL, harna
aTanoHa.

3) Haxmunte mma damna aTanoHHON OpPMbl CUTHana, KOTOpbIA HYXHO
BbI3BaTb. Pain 3arpyxaetcs B kaHan R1. 3atem kaHan R1 BkntovaeTcs
Kak TeKyLn KaHan aTafloHHOM (opMbl CUrHana, U 3Ha4yoK KaHana

Ref
9TaNoHHOW OopMbl cuUrHana Bolgensietca. OTobpaxkaemoe
coctossHue meHsaeTca ¢ «Close» Ha «Open». Kak nokasaHO Ha pUCYyHKe
9-7, 6onee sdApkaa aTasiOHHas ocuunorpamma oTobpaxaeTca Kak
TEKYLMIA STaNOHHbIA KaHarl.

Ecnun B 9TanoHHbLIN KaHan y)e 3arpyXeHbl ganbl, HOXXMUTE Ha , 4YTOObI
OTKPbITb 3TajflIOHHble KaHabl BCEX 3arpyXeHHbIX 9TaNOHHbIX Qannos;
HaxXmute Ha «Ref», 4TOObl OTKNIOUYNTL BCE OTKPbITble B OAHHbII MOMEHT
9TaNoHHblE ocumnnorpamMmmsbl. Kpome TOro, MOXHO OTKPbITb OAWH OMOPHbIN
KaHan ¢ nomoLbio kHonok «Open» n «Close».

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



138

PucyHok 9-7. TekyLLmMiA 9TaNOHHbIA KaHan

3akpbITMe 3TarioHHOM (POPMbl CUTHaNa:

1) B meHo aTanoHHom opmbl curHana Haxmute kHonky «Open/Close» B
R1, 4TOObI 3aKpPbITb 9TANIOHHYO (hopMy CUrHana.
2) MNoBTopuTe war 1, 4Tobbl 3aKPbITL APYrMe 9TaNIOHHbIE KaHabl.

3) MNpoBeanTe nanbUemM BMNpaso, l—IT06bI OTK/IHOYUTb BCE 3Tas/IOHHbIE
dopmbl cnurHanos.

[MepemewieHmne aSTanoHHOM QOPMbl CUrHanNa W HacTpomKa CTPOYHOWN
pa3BepTKMN

FopmsoHTaanoe nninm BEPTUKaNbHOE NnepemeLlleHmne m MaCLIJTa6I/IpOBaHV|e
OTAaJIOHHbIX CbOpM CnrHanoB He 3aBUCAT OT aHaJlIoroBbiX KaHa/oB, a
HaCTpOIZKVI mMexay pasiMdHbiM KaHalaMn 3TaJIOHHbIX CbOpM CunrHanoB
TaKXe HE3aBMCKMbI Opyr OT gpyra.

[Ona Toro 4tobbl HACTPOWUTL dTaNoOHHY DOPMYy CUrHana KaHana, cHadana
YCTaHOBUTE KaHal B KayecTBe TeKylLlero KaHana, a 3aTeM HacTpouTte
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9TaNIoHHY0 hopMy curHana nyTem nepemMeLleHnsa Unm maclutabrposaHus (B
COOTBETCTBUM C METOAOM aHaNoroBoro kaHana).

MacwTab n cTpoyHas pasBepTka 3TasloHHOM (OPMbl CUrHana TeKyulero
KaHana oTobpaxatoTcs Ha KHOMKe aTanoHa. [locne nepekntoyeHmns TeKyLLEro
9Ta/IOHHOro KaHana macwTab n CTpoyHas pa3BepTka Ha KHOMKe 3aTasioHa
N3MEHSAIOTCA C UBMEHEHMNEM TEKYLLIErO 3TaNIOHHOrO KaHana.
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nasa 10. HacTpomkun gucnnen

B aTowm rnaBe cogepxuntca nogpobHasa nHpopmauna o HacTponkax gucnnes
1N PYHKUMOHaNbHbIX KHOMNKax ocuwnnnorpada. PekomeHayeTcss BHUMATENbHO
NpoYnTaTh 3Ty FIaBy, YTOObI N3y4NTb PYHKL MM HACTPOMNKIN 1 paboTy agncnnes
ocuwmnnorpada cepunm OVS6.

e HacTtpounkn ocumnnorpammbl e  HacTponkun XpaHeHUSA OaHHbIX

. e LleHTp rOPU30OHTaNbHOIO
e HacTpoiika ceTku
pacLmpeHmns
e HacTtpoiika LLBETOBOMN
Temnepartypsbl e  Pexum cTpodHOM pa3BepPTKMN

e Hactpoika NPO3pPavYHOCTIN e
MEHIO

B rmnaBHOM MeHIO HaxmuTe Ha KHonky «Display», 4ToObl BOWTN B MEHIO
HaCTpoekK gucnnes, Kak nokasaHo Ha pucyHke 10-1.

Sample Display Trigger

Persist

PucyHok 10-1. HacTtpowmkun gncnnes n yHKUMNOHaNbHbIE KHOMKW

10.1 HacTpomkmn ocymnnnorpamMmmbi

OTkponTe MeHio oTobpaXieHuns, HaxmuTe Ha kHonKky «Waveformy», 4ToObl
OTKPbITb MEHIO 0TOBPaXXeHMsa ocUMNIorpaMmbl. OTO MEHIO UCMOb3yeTcs ANns
HaAaCTPOMKN pexnma oTobpaxeHms 1N APKOCTM ocuumnnorpamMmmbl. Pexiunm
oTobpaxeHus ocuunaorpaMmbl OENTCA Ha OBa Tuna: TOYKUM N BEKTOPbI.
[MpoueHT ApKOCTM  ocuuNorpaMmbl  perynnpyeTcs, a HacTpomnka
oToOpaxeHust ocuMIIorpaMmbl NoOKasaHa Ha pucyHke 10-2.
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Measure Save Cursor Sample Display Trigger Auto Userset

Common Graticule Persist

PucyHok 10-2. MeHio oTobpaxeHus ocuuanorpamMmmbl

10.2 HacTpoika ceTkm

OTKkponTe MeHK OoTobpaxeHUss N HaxmmTe KHonky «Graticule», 4TOOGbI
OTKPbITb MEHIO HAaCcTpoek ceTku (prcyHok 10-3). Pexxum oTobpaxeHunsa ceTkun
Bkto4aeT B cebs: «Fully, «Grid», «Crosshair» n «Frame», a NnpoyeHT ApKOCTH
MOXXHO perynmpoBaTb.

Measure Save Cursor Sample Display Trigger Auto

Common  Waveform ‘ Persist

PucyHok 10-3. MeHto oTobpaxeHuns ceTkun

10.3 HacTpoMKm XpaHeHMs fJaHHbIX

OTKpoOMTE MEHIO OTOOpaXeHns n HaxmuTe knasumwy «Persisty, 4TOOGbI
OTKPbITb MEHIO HAaCTPOEK XPaHEHWS.

1) HacTpomkun xpaHeHunsa gaHHbIX
B MeHI0 HacTpoek coxpaHeHns BblibepuTe:
e None: Het - 6e3 coxpaHeHus.
e Auto: ABTOMaTUYECKN PEXNM — aBTOMaTNYECKOE COXPaHEHME.

e Normal: O6bl4HbIN pEXNM — YCTaHOBKa BpeMeHU coxpaHeHnsa — Nocne
BblbOpa perynmpyemMoro COXpPaHEHUs1 HaXMWUTE Ha nose crnpasa oOT
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«Adjust», 4TObObI NOSBUIOCL OKHO Bbl6Opa BPEMEHU COXPaHEHWS
(pricyHOK 10-4), n ycTaHOBUTE BpeMs COXpaHeHusa. Ero moxHo
yCTaHOBUTL B Anana3oHe ot 10 mc go 10 c.

e oo beckoHeYHOe XpaHeHue — pe3ynbTaThl Npeablaymx N3MepeHnin He
yaansawoTcs.

beckoHeuyHOe XpaHEHME MOXHO WMCMNOAb30BaTb NPU U3MEPEHUU LUymMa W
BUbpaunmn, oTobpaxeHnsa HanxXyawmx KpamHOCTEW pasnnyHbiX Qopm
CUIHaNOB OCUMIOrPamMM, NOMCKa HapyLLEHNIN BPEMEHN, 3axBaTa COObITUIA,
KOTOpPblE MPONCXOAAT peako.

PucyHok 10-4. HacTpoika BpeMeH CoOXpaHeHUsI

2) YpaneHue coxpaHeHHbIX pe3ynbTaToB

Y1006bI cTepeTb paHee noJsiydeHHble pe3y/ibTaTtbl C Aauncnied, HaxXMuUTe Ha

KnaBmmy- WU OTPErynunpynTe CTPOUHYIO pa3BeEPTKY U BEPTUKANbHYO
4yyBCTBUTENbHOCTL. Ocuumnnorpad coTpeT CoxXpaHeHHble peaynbTaTbl C
AVCHNIes N CHOBA HAaYHET HaKOMUTENbHbI COOP AaHHbIX.
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10.4 Nudopmaumna o IO

NMocne pacyeta BIN®, BbibMpatoT Tpebyemoe oTcnexmsanme (npum. M1) gna
OoTOOpaXXeHWsi ero NOCTOSAHHOW COCTaBMAOLEN, YaCTOTbl U aMONnUTyAbl B
BEPXHEM NEBOM Yr/ly 9KpaHa.

Measure Save Cursor Sample Display Trigger Auto Userset

Common Waveform Graticule Persist Txt Mix

D

PuncyHok 10-5. lncnnein otobpaxeHunsa nHbopmauynm o brNod

10.5 Txt Mix

B npouecce pekogmpoBaHust WUHbL, GyHKumMa Txt Mix nossonsiet
aekoompoBaTtb MHMOPMaUMIO OT pasHbIX KaHanos, Y4TobObl OToGpaxaTb ee
OOHOBPEMEHHO, yrnpoLuas ons nonb3oBaTeneun BbINOSIHEHNEM
CpPaBHUTENbLHOrO aHanmsa. logknounTe HECKONLKO N3MEPSIEMbIX CUTHaNoB
K ocuunnorpady, BbloepnTe TOT Xe TUN AEKOAMPOBAHUA LWUHbI, 3aTEM
HaXxXmMmuTe 1 nepengnte K gucnneto pyHkumm Txt Mix. Npu Boibope S1, S2 n
T.0. AeKkognpoBaHHasa NHopmMaunsa pasHbIX KaHanoB MOXET oTobpaxaTbes
OOHOBPEMEHHO.

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



144

Measure Save Cursor Sample Display Trigger Auto

Common  Waveform Graticule Persist FFT Info

o -
lu.\ Vi 1 5 1 CANG 2) CAN(FD)
JUL 5ps JL SV :
Quick Save Enter YT =

PucyHok 10-6. O6beamHeHHbIn gucnnen TXT

10.6 BbiGop pexxnma BpemMeHHOM pa3sBepTKmn

[ns onopHOM BpeMEHHOW pa3BepPTKY MOXHO YCTaHOBUTb [Ba PEXMNMA: LIEHTP
aKpaHa 1 NoNIoXKEHWe Tpurrepa.

1) LleHTp akpaHa
B aTtom pexmme perynmpoBka BPEMEHHOW pPa3BEPTKUN paclIMpseT wUnm
cXunmaet dopmMy curHana, npym 3TOM LEHTP 9KpaHa ABNSAETCA OMNOPHOM
TOYKOW, B TO BPEMS KaK BPEMS 3a4epXKK ocTaeTca 6€3 NBMEHEHUA.

2) lNMonoxeHwne Tpurrepa
B aTtom pexmme perynmpoBka BPEMEHHOW pPa3BEPTKN paclIMpseT wUnm

cXumaet ¢dopmy curHana, npym 9TOM MOJIOXKEHME Tpurrepa sBAsSeTCS
OMOPHOW TOYKOI, B TO BPEMSA KaK BPpeMS 3aeP>XXKn ocTaeTcs 6e3 N3MEeHEHU.
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10.7 HacTpomka 4BeTOBOM TemMneparTypbl

Bkntounte pexunm upetoBon Temnepatypbl. OTobpasnTtca ocumnnorpamma,
nokasaHHas Ha pucyHke 10-7.

PucyHok 10-7. Pexxum LiBeTOBOI TemMnepaTypsbl
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masa 11. Cncrema BbIGOpKM

B naHHOW rnaBe coaoepXxmTtca noapobHas nHhopmaumsa o cucteme BblIboOpKn
ocumnnorpada. PekomeHayeTcss BHUMATENbHO NMPOYnNTaTh 9Ty rnaey, YToObl
N3y4UTb HACTPOWMKIN 1 paboTy crucTembl BbiI6opku ocumnnorpada cepum OVS.

e (0630p npouecca BbIbOPKMK

e 3anyck, ocTaHOBKa W Mony4eHMe OOMHOYHOW NocnenoBaTeIbHOCTHU
(ynpaBneHue paboTtoi)

e Bbibop pexunma Bblbopku
e [lnnHa 3anmucm n 4actoTa BbI6OPKMN

° CermeHTHOE XpaHeHune

11.1 O630p npouecca BbIGOPKM

Insa Toro 4ytobbl MOHATL MPOLECC WU PEeXUMbl BbIOOPKK ocumnnorpada,
HEOOXOAMMO MNOHATb MPUHUMN  BbIOOPKW, WCKaXEHWN BCNeacTame
HEeO0CTaTO4YHOW YaCcTOTbl BbIOOPKMN, MONOCY NPOMNYCKaHMSA 1 YaCTOTY BbIOOPKMN
ocuwunnorpada, BpemMsa HapacTaHus ocuwunnorpada, Tpebyemyio nonocy
nponyckaHus ocuunnorpada v BAUSHWE €MKOCTW MaMsATW Ha 4acToTy
BbIGOPKMN.

[MpuHUMN BbIBOpKWX

CornacHo npuHumnny Bblbopkn HamkBwucTa gns curHana ¢ OorpaHNYeHHOW
NONOCOW MNPOMyCKaHUs C MakKCUManbHOW 4acTOoTOW fumax 9KBMAWMCTAHTHas
yacToTa Bbibopkn fs gomxHa ObITb B OBa pas3a 6onblle MakKCUManbHOWN
yacToTbl fmax, YTOObI MOXHO ObII0 BOCCTAHOBUTb YHUKaNbHbIA curHan 6es
NCKaXXeHWN.
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fs =vyactota HamkBmcta (fn) = 4acToTa WUCKaXeHWU BCNeacTBue

fmax= — .
2 HeJoCcTaTOYHOW YacToTbl cbopa

ickaxeHuns BCcnencTeme HG,D,OCT8TO'-IHOI7I 4YacCTOTbl c6opa AaHHbIX

ickaxxeHna npowvcxodaT, Koraa CUrHan HaxoauTcsa B npouecce Bblbopkun
(fs<2fmax). ickaxxeHna BcneacTBme HeJoCTaTOYHOM YacTOTbl BbIOOPKU — 3TO
NCKaXX€HMNEe CUTrHana, BbIsaBaHHOE HenpaBuibHbIM BOCCTAaHOBNEHNEM HU3KUX
4acTOT M3 HEOOMbLLIOIro KONMYECTBa TOYEK BbIOOPKU.

A

PucyHok 11-1. VickaxxeHnsa BcneacTBme HEQOCTAaTOYHOM YacToTbl 0T6opa npob

Monoca nponyckaHWA 1 YacToTa BbIOOPKIK ocuunnorpada

Monoca nponyckaHna ocuunnorpada ob6bIMHO OTHOCUTCA K CaMOI HN3KOW
4yacToTe, Ha KOTOPON CUHycoumaa BXOOHOro curHana ocnabnsercsa Ha 3 ob
(amnnutynHasa ownbka -30%).

I[lna nonocbl nponyckaHms ocuunnorpacda, cornacHo npuHumny otéopa npoob,
Tpebyemas YacTtoTa otbopa nNpob coctaBndaeT fs=2fsw. OgHaKO 9TOT NpUHLWXN
npepanonaraeT, YTo HET YaCTOTHOIM cocTaBnsAtoLen, npesbilatoLlei fuax (fsw B
OAHHOM cnydae), u TpebyeT CUCTEMbI C WNAeanbHOM YacTOTHOWN
XapaKTEPUCTUKON KKNPMUYHOW CTEHDIY.
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PucyHok 11-2. TeopeTuyeckas YacTOTHas XapakTepUCTMKa «KUPMNYHOWN CTEHbI»

OpHako UudpoBble CUTrHaANbl UMEKT YacTOTHbIE KOMMOHEHTbI, KOTOpbIe
MNPEeBbILLIAOT OCHOBHYHO 4YacToTy (nNpAMOyrofibHasa BOJSIHA COCTOUT U3
CUHycouanbHbIX BOSIH Ha OCHOBHOWM 4acToTe W 6GEecKOHe4YyHoro 4ucna
HEeYeTHbIX TFapMOHMK), a Aans nonoc nponyckaHua 500 Mlu u Humxe
ocumnnorpad 06bl4HO MMEET rayCCOBCKYH YaCTOTHYHO XapakTepPUCTUKY.

048 : :
4B

HckaxeHns
BCIIC/ICTBHE
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PucyHok 11-3. YacToTa BbiI6GOpKIM 1 nonoca nponyckaHus ocuunnorpada

Monoca nponyckaHna ocuunnorpadga orpaHnyeHa oo 1/4 4acTtoTbl BbIOOPKU
N CHMXXKAET YaCTOTHYHO XapakKTEPUCTUKY BblLLe YacToTbl HankBucTa.
[MoaTomy, no cyTu, Yyactota otbopa npob ocumnnorpada AomkHa ObiTb B 4
paza nnn 6onee Bbie ero nonocbl nponyckanms: fs>4fsw. OTO MoOXeT
YMEHbLUUTb WCKaXEHMS 1N Bbl3BaTb O0/blUee 3aTyxaHWe B WCKaXEHHbIX
YaCTOTHbIX KOMMOHEHTaX.

Bpemsa HapacTaHunsa ocumnnorpada
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Bpemsa HapacTtaHua ocuunnorpada TECHO CBfI3aHO C €ero rnosocon
nponyckaHus. Bpemsa  HapacTaHus  ocuunnorpada C  4acTOTHON
XapaKTepUCTMKOI rayCCOBCKOIro TuUMna coctaBnaeT npubnmnamntenbHo 0,35/fsw
(Ha ocHoBe cTaHpapTa oT 10% [0 90%).

Bpemsa HapacTaHua ocuunnorpada — 9T0 He camasa ObIiCTpaA CKOPOCTb
poHTa, KOTOPYIO ocLmnnorpad MOXeT TOYHO M3MEPUTb. ATO camas bbicTpas
CKOPOCTb (DPOHTa, KOTOPYIO MOXET co3aaTb ocuunnorpad.

Tpebyemas nonoca nponyckaHus ocuunnorpada

Nonoca nponyckaHmsa ocuwnnorpacga, Heobxoaumas ONns  TOYHOrO
N3MEPEHNs curHana, B TMepBYylD o4Yepedb OnpeaensieTcad BPEMEHEM
HapacTaHWA cUrHana, a He YacToTOW cUrHana.

[na pacyeta Tpebyemon nonocbl NponyckaHwusa ocuunnorpada MOXHO
MCMONb30BaTb CneayoLlme warwu:

1) OnpepennTe camyto ObICTPYO CKOPOCTb (DPOHTA.

NHdopmaums © BpemMeHm HapacTaHuss  006blMHO  nonyvalT U3
onybnmkoBaHHbIX  cneyndukaumim  YyCTPOMCTBA,  WNCMONb3YEMbLIX B
KOHCTPYKLWW.

2) PaccuutanmTe MaKCUMasbHyO «PaKTUYECKYIO» YaCTOTHYIO
COCTaBNASAOLLY!IO.

CornacHo kHure poktopa [oBappga Y. [xoHcoHa «KoOHCTpyvipoBaHue
BbICOKOCKOPOCTHbIX LUNPOBbIX YCTPOUCTB. HavyasibHbIVi KypC YepHOVI Marvi,
BCe ObICTpble (PPOHTbI MMET 6ecnpoBOAHbIE HEMPEPLIBHbLIE YACTOTHbLIE
KoMnoHeHTbl. OgHako B cnekTpe ObICTPOro ppoHTa €cTb ToYka MOBOpOTa
(nnn «Toyka nepernbar), B KOTOPOM YaCTOTHblE KOMMOHEHTbI Bbille finee
HEe3Ha4YnTeNbHbI NPY onpeaeneHnm MGopMbl CUrHana.
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fnee=0,5/Bpemsa HapacTaHuma curHana (Ha ocHoBe nopora 10% - 90%)
fnee=0,4/BpemMsa HapacTaHma curHana (Ha ocHoBe nopora 20% - 80%)

3) KoadhdunumeHT ymHOXeHNs Ons TpebyemMol TOYHOCTM MCMONb3yeTcs
onsa onpepeneHnsa Tpebyemoir nonockbl NponyckaHus ocumnnorpada.

Tpebyemas
Tpebyemas nonoca
TOYHOCTb NponycKaHus
ocumnnorpada
20% faw 1,0xfknee
10% few =1.3Xfknee
3% few =1.9%fknee

PucyHok 11-4. [lonoca nponyckaHus, COOTBETCTBYIOLLAA TOYHOCTU N3MEPEHNIN
ocuwunnorpada

11.2 KnaBunua 3anycka/ocraHoBkm «Run/Stop» m xnaBmua
«Single SEQ»

icnonb3yinTe nporpamMHble KnaBuLLIW B obnacTy KHOMOK A/ 3arnycka u
OCTaHOBKW cuCTeMbl cbopa paHHbIX ocuwnnorpada: kHornka «Run/Stop»

Sl 11 KHOMKA OQHOKPATHOrO C60pa faHHbIx Mk

e Korpa ocuwmnnorpad paboTaeT, 9TO O03Ha4yaeT, 4YTo ocuunnorpad
paboTaeT, TO eCTb BbINOMHSAET YCNOBUE TpUrrepa 1 BbIMONHAETCA coop
OaHHbIX. B BEpxHeEM neBom yrny aKkpaHa oTobpaxaeTcs 3eneHbl 3Ha40K

« » NN « ».

Ina octaHoBKM cbopa AaHHbIX HaxXmuTe Ha KHonky «Run/Stop». lNMocne
OCTaHOBKM  Ha  9KpaHe  oTobpa3mTca  nocnegHas  NoJsyvYeHHas
ocumniorpamMmma.
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e Korpa kHonka «Run/Stop» - oTob6paXxaeTcsa KpacHbIM LBETOM, 3TO
O3Ha4aeT, 4To cbop AaHHbIX OCTaHOBNEH. B BepxHEM neBoMm yriy aKkpaHa

oTobpa)kaeTcsl KpacHbIA 3HAYOK «-». [na Bo30OHOBNEHUA cbopa
OAHHbIX CHOBa HakMuTe Ha KHonky «Run/Stop».

e Y106bI OOHOPA30BO BbLIMONHUTL COOpP © OTOOpaXXeHne [aHHbIX
(HezaBMCMMO OT TOro, 3anyuwleH ocuunnorpad WM OCTaHOB/EH),

Single
HaXXMUTE Ha KNaBuWly MPOCTOW NocneaoBaTeNbHOCTA onsa
ogHopa3oBoro cbopa gaHHbIX.

11.3 Bbi160p pexmma BbiGoOpku

OTKponTEe rMaBHOE MEHIO, HAXMUTE Ha ONUMIO pexmnma BblbOpKU B pasgene
«Sampling» 1 BbI6epUTE OANH N3 YETbIPEX PEXMMOB BbIOOPKU: HOPMabHbIN,
cpegHun, NNKOBbIN 1 OrmbatoLLnii BO BCMJbIBaOLLEM OKHE.

PeXnmbl BbIGOPKU BCEX KaHANOB OAMHAKOBbI. TO €CTb, ECN PEXNM BbIOOPKU
noboro KaHana M3MeEHSIETCH, PEXUM BblIOOPKM BCEX KaHa/OB M3MEHSETCSH
OOHOBPEMEHHO.

OObIYHbIV PEXNM BbIOOPKN

Ocuwmnnorpad nenaet BbIOOPKY CUrHana Yepes aKBMBaNIEHTHbIE BPEMEHHbIE
WHTEepBanbl NS MOCTPOEHUSA ocumnnorpamMmmbl. Ecnmn BbibpaHa CTpo4Has
pasBepTka 20 HC mnwn 6bicTpee, ocumnnorpad aBTOMaTUYECKN BbIMOMHAET
anropnT™M WHTEPNONAUMK, KOTOPbIM BCTaBASAET TOYKY pPasHULbl MexXay
To4YKamMu BbIOOPKN.

TOoT pexmm obecnedymBaeT Haunydwne addekTbl 0TOOpaxeHnsa ans
6ONbLUMHCTBA OCLMIOrPaMM.

[MKOBbIN peEXNM BbI6GOPKU

B nukoBom pexume BbIOOPKW, KOrga HaCTpPOMKa CTPOYHOWM pasBepTKuU
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HM3Kas, MUHMaJbHbIE N MaKCMasibHble 3HAa4YEeHNA BbIOOPKIM COXPaHAOTCA
0N 3axBaTa peaknx 1 ys3kmx cobbiTiii (c nobbiM paclUMpPEHHbIM LLyMoMm). B
aTOM pexumme byayT oTobpakaTbCs BCE WMMMY/bChl, LUMPUHA KOTOPbIX HE
MeHbLLE neproaa BbIOOpKW.

Ecnun cTtpoyHas pasBepTka ycTaHoBneHa Ha 200 mMc v Bbilwe, ocuwunnorpad
aBTOMAaTUYECKN BbINAET U3 NMMKOBOIO pexmnmMa BbiIOOPKU N NEPEKTIOYNTCS B
O6bIYHbBIN PEXNM BbI6OPKMN.

3axBaT HEPOBHOCTEW U UMMYNIbCOB HEGONBLLIOW ONNTENbHOCTUA

HepoBHOCTU — 9TO BbICTPOE U3MEHEHWE OCLWNIOrPaMMbl, KOTOPOE 06bIYHO
6onee yskoe, 4yem ocuunnorpamma. mMKoBbIn pexmnm BbIOOPKN MOXHO
ncnonb3oBatb Ansa 6onee ypobHOro nNpocMoTpa HEPOBHOCTEN WNN
MMNYNbCOB HeOOoNbLIOW ANNTENbHOCTU. B nmMkoBoM pexume BbIOGOPKMK
HebonblUMNEe HEPOBHOCTUN W MeEpPEXofHble Kpas fipye, YeM B «OObIMHOM»
pexunme BbIbopkK, 4TO obnervyaeTt nx NnpocmMoTp.

[MprMeHeHME NNKOBOro pexmnma BbiIbopKM NO3BONSAET U3bexaTb HaNOXEHUS
CUTrHanoB, HO NMpwn aToOM OTobOpaxaTb 60/bLLE peanbHbIX LLUYMOB.

PuncyHok 11-5. CuHycounga ¢ PuncyHok 11-6. CuHyconga ¢
HEPOBHOCTSIMU HEPOBHOCTSMM
OObIYHbI peXnm BbIBOPKN [MKOBbIV peXXxmnm BbIOOPKUN
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icnonb3oBaHme NMKOBOIo pexmnma ang ooHapy>eHUsi HEPOBHOCTEN

1) MoakntounTe curHan K ocumnnorpady ans ctabuibHOro 0Tobpa)KeHus.

2) Ona obHapy>XeHa HEPOBHOCTM BbiIbepUTE NUKOBLI PEXM BbIOOPKW B
onuun «Sampling Mode» B meHto «Channel».

3) B meHto HaxxmuTe Ha «Display» — «Persistence», 3aTeM HaXXMUTE Ha «oo»
(6eckoHeuyHoe coxpaHeHue). Ocuwmnnorpad BbINOAHUT MOBTOPHbLIN
3anycK AaHHbIX BbIOOPKW 1 0TOOpa3nNT MUX Ha aKpaHe.

4) icnonb3ynTe pexmm MacwTabmpoBaHua ONns  NpencTaB/eHns
XapaKTePUCTNK HEPOBHOCTEWN:

a. Haxmute Ha KHoMky «Zoom» B r1aBHOM MEHIO, YTOObl OTKPbITb
OKHO MacLTabupoBaHus.

b. ns nonyyeHma 6Gonee BbICOKOrO paspeLleHNs HEPOBHOCTEN
pacWwmpbTe  CTPOYHYKO  pas3BepTKy, 4TOObl  YCTAHOBUTHb
pacLUVPEHHbIN BUA 00bIMHOMO OKHA BOKPYr HEPOBHOCTEN.

CpegHun pexmnm BbI6opKN

CpegoHunin pexum BblOOpPKM ycpeOHsieT HEecKOoNbKo pe3ynbTtatoB cbopa
OAHHbIX 0N YMEHbLIEHWS CNy4YalHbIX WAW MOCTOPOHHUX LUYMOB B
oTobpaxaeMoM curHane. YcpegHeHme HeCKONIbKUX pesdynbTaToB BbIOGOPKU
TpebyeT cTabunbHOro Tpurrepa.

CpepoHee 4ncno MOXHO 3apaThb B nose Bbibopa nMocne cpeaHero pexmuma
BbIOOPKW 1 YCTAHOBUTb HA BOCEMb NOPSAKOB BENNYMH: 2, 4, 8, 16, 32, 64, 128

n 256.

Yem Bbllle cpegHee 4Yucno, TeM MeOJIeHHee OTKIUK OTobpaXaembix
N3MEHEHUW ocuwmnnorpammsl. Heobxoammo HaWTU KOMMOPOMWCC Mexay
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CKOPOCTbKO OTKJNIMKA ocuumnnorpamMmmbl B 3aBNCUMOCTW OT N3MEHEHNN W
CTEeNeHbIo WymonogaBneHns, 0T06pa>|<ae|v|0|7| Ha CUIrHane.

icnonb3oBaHme cpegHero pexvma BbIbopkin

1) OTKponTE MEHI0 KaHana n BblOepuUTe CpeaHun pexmm BblOOPKWU B
onuwuun «Sampling Moden».

2) Haxmute Ha 4ywmcnoBoe none crnpaBa OT MNONSA CPeOHEero pexuma
BbIOOPKM, YTOObI BLIBECTW CpeAHEE YNCO, @ 3aTEM HaXMUTE Ha Hero,
4yTObObl YCTAaHOBUTb CpedHee 4YKCNo, KOTOPOoe Hawnyywmm obpasom
YCTPaHUT LLYyMbl 0OTOOpaXxaemMo ocunniorpaMmbi.
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Measure Save Cursor Sample Display Trigger Auto Userset
Segmented

Mode Pepth Storage

Mode Normal Average Envelope Peak

-860 mV,

PucyHok 11-7. Ocumnnorpamma nocne Bbibopa cpegHero pexvima BbIbopkim Co cpegHum
ymcnom 16

OrmnbatoLwmm pexmnm Bbibopkn

B ormnbatoLem pexunme BbiI6OpKU MOXHO HabnoaaTb adekT cynepno3nuymm
HECKOJNIbKUX BbIBOPOYHbIX ocuuniorpamMmm. MakcumanbHblE€ U MUHUMAaSbHbIE
3HaYeHMsa 0gHOro cMrHana MoryT ObITb 3adMKCMPOBaHbI B yKa3aHHbIX JaHHbIX
Bblbopkn N, a KOnnM4ecTBO cynepnosnumii oCcuMInorpamMmmbl MOXET ObITb
yCTaHOBJIEHO Ha 2, 4, 8, 16, 32, 64, 128, 256 nnn .
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PucyHok 11-8. CurHan B ormbatoLlem pexmme Bbibopku (32)

11.4 lnmHa 3sanucm N YacToTa BbiIGOpKM

OnnHa 3anmcm - 9TO0 006beM [aHHbIX ONA  Kaxaonm oTobpaxeHHOoN
ocuunnorpamMmmbl. Hanpumep, ecnu gnnHa 3anucu coctasnset 700 TobIC., 9TO
O3Hay4aeT, YTo Npu OAHOM cpabaTbiBaHUK TpUrrepa 3axBadeHo 700 TbIC. TOHEK
BbI6OPKW.

B rnaBHOM MeHIO Haxmute «Sample», 4Tobbl BONTM B MEHIO HACTPONKM
OJIMHbI 3aNNCK, KOTOPYIO MOXHO 3a4aTb, HaXXaB Ha COOTBETCTBYHOLLYHO O/INHY
3anucw.

Measure Save Cursor Sample Display Trigger Auto Userset

Segmented

Modle Storage

Depth - 360/180M = 36/18M 3.6/1.8M | 360/180K

PucyHok 11-9. [1InnHa 3anuncn
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B 06bl4HOM pexumnme 0O6HOBNEHUS, AINHA 3anCKN MOXET ObITb YCTAaHOBEHA
Ha 90k, 0,9M, 9M, 90M, 900M, «Autoy.

[nHa 3anncm n YacToTa BblIOOPKMU

OnnHa 3anmcm - 9TO0 006beM [aHHblX, COOpaHHbIX 3a OOWH 3axsBaT
ocumnnorpamMmmbl. Hanpumep, ecnn gnnHa 3anmcm coctasnget 360 K, ato
O3Ha4yaeT, YTo OgHUM TpUrrepom 3axeaTbiBaeTcs 360 TbIC. TOYEK BbIOGOPKMW.

OnnHa 3anmcu m 4acTtoTa BblIOOPKM ocuunnorpada MMeEKT crneaytollee
COOTHOLLEHWE:

YacTtoTa BbIbOpKIM = AliHa 3anucu/Bpems c6opa AaHHbIX

Kak npaBuno, Bpemsa cbopa paHHbIX ocuunnorpada B TOYHOCTU
COOTBETCTBYET BPEMEHMN OTOBpaXXeHNsl Ha TEKYLLEM LieNoM aKkpaHe (TekyLuas
CTpoOYHas pa3BepTka x 12).

Hanpumep, ocuwmnnorpad wunmeetr rnybuHy namatm 180K, wyacToTy
anckpeTtmnldaunm 3 'BbIG/C 1 CTPOYHYIO pa3BepTKy b Mmkc/gen, Torga Bpems
cbopa paHHbIX cocTaBnaeT 600 mkc, To ecTb 5 Mke/gen x 12 gen.

OpHako, Korga 6bicTpass CTpo4vHasa pa3sepTka (meHee 50 HC) mnnm gavHa
3anmMcu yCTaHOBNEHbl Ha PUKCUPOBaAHHOE 3HA4YeHME, BpemMs cOopa AaHHbIX
ocumnnorpada He ob6s3aTeNnbHO COOTBETCTBYET BPEMEHU OTOOpPaXKeHUs Ha
TeKyLIEM LIENIOM 3KpPaHe.

Hanpumep, ecnu ocuwmnnorpad wumeet raybuHy namatm 9K, vactorty
anckpeTtnzaunm 3 'BbI6/C 1 CTPoYHYO pa3BepTKy 20 He, Bpems cbopa JaHHbIX
cocTtaBnseT 300 Hc, 4To B 12,5 pa3 6osbLue TEKYLLLEro BpeMeHN 0TobpaxeHuns
BCEro aKpaHa.

Vnn yctanoBute rnybunHy namatn 186K (dbmnkcmpoBaHHOE 3HaUYEHME), YHaCcTOTy
anckpeTtmnlaunm 6 Bbib6/c 1 cTpoyHyo pasBepTky 100 Hc. Bpemsa 3axBaTta
cocTaBndaeT 3 MKC, 4TO B 2,5 pa3a 6onblUe TEKYLLEr0 BPEMEHU OTOBpaXeHns
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BCEro aKpaHa.

Kananbl 1 n 2,3 n4,5n6,7n8 ocunnnorpados cepun OVS6 pa3neneHbl Ha
yeTblpe Trpynnbl, KaXgasa W3 KOTOPbIX MMEET MaKCUMAalbHYylO 4acToTy
anckpeTnlauum 6 M'ebi6/c n rnybuHy namaTtm 1,8 Bbi6/c.

[Mpn BkNOYEHMWM KaHana 1 1 KaHana 2 unu KaHana 3 1 KaHana 4 yactoTta
anckpeTusaunm obomx KaHanoB YMeHbLuaeTcs BABoe. Hanpumep, npum
BKJIIOYEHMIN KaHanoB 1 1 2 4YacToTa gncKkpeTmsaunm kaHanos 1 n 2 cocrtaenser
35 BbI6/C; HO NpY BKOYEHUU KaHanoB 1 n 3 nnm KaHanoB 2 N 4 4yacTtoTa
AVNCKpeTU3aunm aTnX AByX KaHanoB rnocTossHHa. Hanpumep, korga kaHanol 1
1 3 BKJIKOYEHbBI, YaCTOTa ANCKpeTU3aumm kaHanos 1 n 3 coctasnsaeT 6 BbIG/c;

Ecnun BkNtoyeHbl BCe TPy UK BCe YeTbipe KaHana, YyactoTa AUCKpeTunlaumm
KaX[oro kaHana coctaBuT 1/2 oT MakCUManbHOWM YacTOTbl ANCKPETU3aLINN.
Hanpumep, korga kaHanbl 1, 2 n 3 BKJIOYEHbI, YaCTOTa OUCKPETM3aLUnNN
kaHanoB 1, 2 n 3 coctaBndaeT 3 [BbIO/C.

11.5 CermeHnTHOE XpaHEeHme

Cepua OVS6 nogaepxnBaeT PyHKLNIO CErMEHTHOro XpaHeHuns. CermeHTHoe
XpaHunuiwie pasgenser OOoMblyld NamMsATb Ha HECKONbKO HebonbLlumx
cermeHToB. Ka)xgasa sanyLieHHas dopma curHana ucrnosb3yeT OAgH CETMEHT.
PasHaa rnybuHa XpaHeHus NPpUBOAUT K Pa3HOMY KONMYECTBY CErMEHTOB.
Kaxxpasa dopma curHana, coxpaHeHHasa B TpUrrepe, MMeeT BPEMEHHYIO METKY.
CoxpaHeHHble hOpMbl CUTHaNa MOXHO BOCNPOM3BOAUTbL N MPOCMaTpPUBaThb
NO OTAENbHbIM Kagipam U Lennkom, BbINO/THNB HACTPOWKY.

B ocHOBHOM OH Mcnonb3yeTca ana cbopa, NPOCMOTPa 1 aHanm3a CUrHanoB ¢
60NbLUMW NHTEPBANAMM N BbICOKMMMW YacTOTaMMW.
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Measure Cursor Sample Display Trigger Userset

Mode

1000

PucyHok 11-10. HacTponkn cermeHTMpoOBaHHOIO XpaHuaumLla
11.5.1. HacTpoiika cermMeHToB

OTkpomTe rnaBHOE MEHIO, Haxmute «Sample» wn BblbepuTe onuuko
«Segmented Storage» BO BTOPMYHOM MEHIO, 4TOObI YCTAHOBWUTDL
CErMeHTUpPOBaHHOE XpaHEHNME.

KonnyectBso cermeHToB MOXET ObITb YCTAHOBNEHO NPW Pa3/INYHOW OJINHE
3anucun. KonnyectBo CErMEHTOB 3aBUCUT OT Q/INHbI 3anucun ocuwunnorpada.
Ecnn gna pgnvHbl 3anucn yCTaHOBMIEHO 3HayYeHue «ABTO», KONMMNYECTBO
CErMEHTOB MOXHO MpoM3BOJSIbHO YCTaHOBUTL B pAumana3oHe oT 1 go
MaKCUMaNnbHOIro KONM4yecTBa CErMeHTOB, rAe MakKCuManbHOEe KONMYeCTBO
cermeHToB cocTtaBnsieT 10 000.

Ecnn pnuHa 3anmcm BblbpaHa BPY4YHYH, MakKCUManbHOE KONMNYECTBO
CErMeHTOB, KOTOpPOE MOXHO YCTaHOBWUTb, OT/IMYaeTCs O/ pasHbiX OJH
3anuncen. lNpn nepekntovYeHn aINHbI 3annucun, ecnm 3agaHHoe KoIn4ecTBO
CErMEeHTOB  MpPEeBbILLAET  MakKCUManibHOE  KONMMYECTBO  CErMeHTOB,
AONyCTMMOE AN OaHHOW OJ/IMHbI 3anucu, KONMYEeCTBO CErmMeHToB Oyper
aBTOMaTUYECKN WMN3MEHEHO Ha MaKCMManbHO [OO0MyCTUMOE KONMNYeCTBO
CErMeHTOB.

MapameTp «Makcrumym» npu Bblbope HoMepa cermeHTa paseH 10000, ecnum
OJINHa 3anncuy ycTaHoBNeHa aBTomaTtmyeck. Ecnmn gnmnHa 3anmcm BoibpaHa
BPYYHYO, KONMMYECTBO NPEACTaB/IEHHbLIX CErMeHTOB OyaeT MEeHATbCA B
3aBMCUMOCTW OT BbIOpaHHOW ANVHbI 3aNnCK.

Mpunmep:
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Ocuunnorpad mopgenn O0OVS6, korpa pavHa 3anucu  yCTaHOBMEHA B
aBTOMATMYECKOM  pexumme, KONNYECTBO CErMEeHTOB MOXET ObITb
yctaHoBneHO o 110000; korga pgfiHa 3anvcun BPYYHYHO M3MEHSIETCH Ha
180/90K, makcumanbHOe A0nycTMOoe KONMYECTBO CErMEHTOB COCTaBNseT
7999, korpa anvHa 3anucu coctasnaeT 360/180K. Heobxoammoe Konn4ecTso
CErMeHTOB TaKXXe MOXET ObITb M3MEHEHO B Anana3oHe 1-7999.

MpumeyaHune: B pexnme npokKpyTKM CErMeHTUPOBAHHOE XpaHeHune byaer
aBTOMAaTM4YeCcKn OTK/YeHO. [na MCNonb3oBaHUA CEerMeHTMPOBaHHOIO
XpaHeHuns, Korga cTpoyHas pasBepTka npeBbiwaer 100 mMc, OTKAYUTE
PEXMM NPOKPYTKN BPYUHYIO.

11.5.2. Nonyuenme ocyvanorpamMmm

CyuwiecTByeT ABa MeTofa cbopa: perynapHoe MnosiydeHne U OfHOKpaTHoe
nony4yeHue.

TpagnuMoHHOE MoslydeHne BK/IOYAET B cebsa aBToMaTUYeCKoe U 0ObIYHOE.
Cob6paHHas kaxgplh pa3 ¢dopma curHana otobpaxaeTcsa Ha 9KpaHe BO
BPEMEHN, 3aHMMas OAuH cermMeHT. [locne TOro Kak BCE CEermMeHTbl
3pPacxooBaHbl, MPUMEHSAETCA LINKINYECKOE XPaHEHME.

OpHokpaTHOEe nony4yeHme He byaeT oTobpaxaTbcs B npouecce cbopa n byget
oTobpaxaTbCsl NMocne OCTaHOBKWM cbopa; ogHO MoslydeHue 3arnofHUT Bce
CermMeHTbl N ocTaHoBUT cbop nocne 3aBeplieHna cbopa (Bce CErmMeHTbl
3anoJIHEHbI); B Npouecce cbopa Bbl MOXETE HaXaTb KHOMKY «Stop», 4TOObI
OCTaHOBUTb cHop.

I'Ipmmeqal-wle: npm XpaHeHnn B CErmMmeHTax peKkomMeHAayeTCdA YCTaHOBWUTb

HOPMaJbHbIN PeXnM Tpurrepa, 4Tobbl CoxpaHuUTb 6onblUe OENCTBUTENbHbIX
CUTHanNoB.
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PucyHok 11-11. Mony4yeHne ocumnnorpamMm U3 CerMmeHTUPOBaHHOMO XpaHNINLLa

11.5.3. ilncnnei n npocMmoTp

OH nopgpaspgenseTca Ha gncnnewn ¢ 0gHOM paMKon 1 gucnien ona NoaroHKun.

OpHokagpoBbLIA  OWCNIEN NocnegoBaTenbHO OTobpaXaeT Ha 3KpaHe
ocuMnnorpaMmbl Ka)xgoro cermMeHta B oTAeNnbHOCTU. Bo Bpemsa 0OblMHON
CbEMKW KaxnAabli Kagp ocuwunnorpamMmbl 6ygeT oTobpaxkaTbCs OObIYHbIM
cnocobom. Npun ognHoyHOM cbope byaeT oTobpaxkaTbCs TONbKO NocnegHun
Kagp cobpaHHOM ocuwmnnorpammbl. B OCTaHOBNEHHOM COCTOSIHUW MOXHO
npocMaTpuBaTb COXpPaHEeHHbIe dparmeHTbI nokagpoBo,
npegbligaywmnin/cnegylolwmn Kagp, HaxogwuTb  OonpefdeneHHbii  Kagp,
BOCMPOM3BOANTL B MNOCNEOoBaTENbHOCTW, BOCNPOM3BOAUTL B O6paTHOM
nopsake, a Takxke N3MEHATb CKOPOCTb BOCNPOMN3BELEHUS.
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PucyHok 11-12. CermeHTMpOBaHHOE XpaHEHWE C MPOCMOTPOM O4HOro Kagpa

[MogroHka oOTOOpaXxeHWs 3ak/lo4YaeTcs B HaNOXEeHUU OocuunnorpamMmm
BblOPaHHbIX CEFTMEHTOB B OnNpeaeneHHOM granasoHe N oTobpaxeHnn nx Ha
aKkpaHe. MoxHO 3apaTb Ha4danbHbIA U KOHEYHbIA Kagpbl ONS NOOrOHKN
oTobpaxeHusa. ObblMHO opma curHana rnocnegHero kagpa MOXeT ObITb
NnoJorHaHa n BbiBeOEHa Ha 3KpaH, 4YTobObl yBMAOETb, €CTb NN Kakme-nnbo
OTK/IOHEHUS OT HOpMbl. [Npn obHapyXeHnn Kakoro-nmbo OTK/IOHEHUSA OT
HOPMbI €r0 MOXHO HAaUTN, N3BMEHWB Ha4allbHbIN N KOHEYHbIN Kagpbl.
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PucyHok 11-13. [pocMOTp NOArOHKN CErMEHTUPOBAHHOIO XPaHUIULLA

Kak npn nokagpoBoMm, Tak 1 nNpvi c6OPHOM 0TOOPaXEHUN MOXHO N3MEHSITb
MacLiTab n nonoxeHwe hopMbl cUrHana, CMosib3oBaTb MacLUTabupoBaHme
nT. O

NaHenb HaBMrauMm N MeH0 UCKIYaloT apyr gpyra. [pun oTKpbITUKX MEHK
naHenb HaBUraumm ncyesaer.
Mpn HEO6XOANMOCTI OH OTKPbIBAETCS B HMXKHEM KOHTEKCTHOM MEHIO.

YT06bl COXpaHUTb ocuUWIOrpaMMbl B CEFMEHTHOM XPaHWUULLE, CM. FnaBy
«XpaHeHMe ocuMNIorpaMmy.

[Onsa mnmamepeHms CEermMeHTHOro XpaHwnuwia CM. rnaBy «ABTOMaTU4YECKOE

N3MepeHme.

O630p CEermMeHTHbIX XpaHWNULL, B HacCTOSLLEEe BpemMsa He noanepXuBaeT
OEKOANPOBaHME LLINH.
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11.5.4. Npumep cCermeHTHOM CMCTEeMbI XpaHeHMA

BXO,EI,HOVI CUrHan NogkftoyeH K kaHany 1, ero gINTenbHOCTb COCTaBNAaeT 1 Mc,

a nHtepBan - 1 mc.
YcTaHOBUTE BEPTUKASBbHYIO LLKany ocuwunnorpada Ha 2 B, ropn3oHTanbHyo
lwkany Ha 200 mkc, Tpurrep no dpoHTy N, ypoBeHb Tpurrepa Ha 2,4 B, pexum
Tpurrepa Ha HOPMalbHbIA, a 3aTeéM YCTaHOBUTE CEermMeHTMPOBaAHHOE
XpaHeHue:

1) OTKpoTE rNaBHOE MEHI0, BbIOOPKA, CEFMEHTHOE XPaHEHWE;

2) YctaHoBuTe Ymncno cermeHToB Ao 1000;

3) YcTaHOBUTE pexmnm oTobpaXxeHnsa Ha MOArOHKY;

4) YcTaHOBUTE YMCNO CErMeHTOB noaroHku Ha 1-1000;

5) BknounTe cermeHTHOe XpaHUNunLe;

6) BbibepunTte ognHOYHbIN TpUrrep.
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PucyHok 11-14. CermeHTHOE XpaHMNuLLe C OGHUM TPUTTEPOM

B npouecce BbIbOpKM Ha akpaHe He oTobpaxaeTcsa hopma curHana. locne
3aBeplueHuss BbIOOpPKKM Bce ocuunnorpammbl B cermeHte 1-1000
NOAroHAOTCA N OTOOpaXxkaloTCA Ha 9KpPaHe.

Mocne HabnoaeHWsa BbIKKOYNTE ANCIIEN NOATOHKI:

1) HaxmumnTte KHOMKY BOCMpowu3BeneHns, 4YTobbl HavaTb MOKagpoBoOe
BOCMPON3BEOEHME;

2) CoBvHbTE MHOMKATOPHYKO MONOCKY B 0O6paTHOM HamnpaBieHumn, YTobbl
BOCMNPOMN3BOANTb B 0OpaTHOM NOPSAAKE;

3) OnntenbHoe HaxaTne Ha KHOMKY BOCMNPOM3BEAEHNs MO3BONAET
N3MEHWUTb CKOPOCTb BOCMNPOUN3BEAEHS;

4) KOpoTKUM  HaxaTMem KHOMKWN  BOCMPOW3BEAEHNAs OCTaHOBUTE
BOCMPOM3BeaeHNE.
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PucyHok 11-15. Bng nocne 3aBepLueHmns c6opa cCermeHToB
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nasa 12. Tpurrep | AexoaviposaHmue
nocnefoBatreésibHbIX LUNH

B atom rnaese copgepXxutcsa nogpobHas mMHpopmMaumsa O OeKOOMPOBaAHUN
nocnegoBaTeNibHON LWNHbL. PekomeHayeTca BHUMATENbHO MpoYUTaTh 9Ty

rnaBy, YToObl MOHATb HACTPOWKY 1 PaboTy Tpurrepa 1 EKOANPOBaAHNSA LUNHbI
OVS.

B aTon rnaBe, B OCHOBHOM, COAEPXUTCH cnenyroLlee:

Tpurrep un pekogmnposanHme wmnHbl UART (RS232/RS422/RS485)

e Tpurrep v gekognposaHme WnHbl LIN

e Tpurrep un gekogmpoaHue winHbl CAN(FD)

e Tpurrep n gekogmnpoBaHue WnHbl SPI

e Tpurrep un gekogmpoBaHme WmnHbl 12C

e Tpurrep n gekogmposaHue winHbl ARINC429

Tpwurrep n gekogmnposaHune WnHol 15538
[MpoBeanTe nanbLUeM BBEPX UMW BHU3 NO obnacTtu Bbibopa KaHana, 4tobsbl

BOUTN B o6nacTtb BbibOpa BTOPOro KaHana, HaXmMuTe Ha , YTOObI
BK/IIOYUTb  OEKOOMPOBaHWE, OTKPOWTE MEHID KOHMUrypaunmnm LUWHbI,
Bolbepute  TmMn  wwuHbl.  CywectBytoT 8 Twmnoe  wuH:  UART
(RS232/RS422/RS485), LIN, CAN FD, SPI, I2C, ARINC429, 1553B, raoe kaHanbl
S1 n S2 moryt ucnonb3oBaTbCA ONSA OEKOAMPOBAHNA OOHOBPEMEHHO.
OTKpOWTE MEHIO HACTPOWKWN TPUITEPA, BbiIBEPUTE NOAXOAALLMNIA TUM TPUITrepa.
CooTBeTCTBYOWMNI TUM TPUITeEpa LUWHbI N PEXMM Tpurrepa mMoryt ObiTb
yCTaHOBNEHbI TOrga, Korga BblOpaH TpUrrep WWHbIL, N NocnegoBaTesibHas
LUMHA oTobpaXaeTca B rpacduyveckom dopme.
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B pexxnme gekogmpoBaHus NocnenoBaTeNbHOM LWMHbI NPU MPOKPYTKE 3KpaHa
B OPYrX pexmmax CTPOYHas pa3BepTka aBTOMaTUYECKN HacTpamBaeTca Ha 1
MC Npyv MepeknivYeHun Ha  nocnegoBaTeflbHOe  AeKoAupoOBaHME
(MakcumanbHas CTpoYHas pa3BepTka, MogAepXMBaemas pPEXVMOM
nocnegoBaTeNnbHOro agekogupoBaHus, coctaBndetr 100 mc). B pexume
MacLUTabMpoBaHNA MOXET ObiTb OEKOONPOBAH U OTOOpaXKeH yBENNYEHHbIN
curHan. OOblMHOE OKHO OTOoOpaxeHus noanepXnBaeT MakKCMManbHYH
CTpO4YHyto pasBepTky 100 mc. Ecnu pexunm pekogmpoBaHUs BKJIHOYEH,
HaxaTme Ha «AUTO» yCcTaHOBUT TUN TpuUrrepa Takow Xe, Kak N TUM WWHBbI
KaHana gekognpoBaHus. MeHto BbibOpa TUMNa LWMHbI MOKa3aHO Ha PUCYHKE
12-1:

PucyHok 12-1. MeHto Bbi6Opa TNa LWWHbI

50m
Haxmunte KHOMKY CHN3y , 3aTemMm npoBegunTe nanabUemM BBEPX OT HNXHETO

Kpaa O9KpaHa. Cnerka KOCHUTECb KHOMKW y 4yTOObI OTKPbITb PEeXM

AeKoanpoBaHMsa TEKCTA.
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Hex

7A 7B 7C 7D 7E 7F 20 00 55 25 80 81 82 83 F7 00 55 BA 88 89 8A 8B 8C 8D 8E 8F 9F 00 55 25 90 91 92 93 B7|z { | } ~ s 0% g g ey WOy g

00 55 BA 98 99 9A 9B 9C 9D 9E 9F 1F 00 55 25 A0 A1 A2 A3 77 00 55 BA A8 A9 AAAB AC AD AE AF 9E 00 55 25|. U®° . . L %. i CEW. U°"@2«-. ® .. U%

BO B1 B2 B3 37 00 55 BA B8 B9 BA BB BC BD BE BF 1E 00 55 25 CO C1 C2 C3 F6 00 55 BAC8 C9 CACBCCCDCE|°® +2 3 7. U° ' °» .. U%AAAAG. U°CEEEE]I (1
CF 9D 00 55 25 DO D1 D2 D3 B6 00 55 BA D8 D9 DA DB DC DD DE DF 1D 00 55 25 EO E1 E2 E3 76 00 55 BAES E9|1 . . U%DRNOOY. U QUUUUYPR. . U%a4daav. U°eé
EA EB EC ED EE EF 9C 00 55 25 FO F1 F2 F3 36 00 55 BAF8 F9 FA FB FC FD FE FF 1C 00 5525 00 01 0203 F9|é &i i 17 . . U%8n o066 . UCpuuGlUYyby..U%. . ..U
00 55 BA 08 09 0A 0B 0C 0D OE OF A3 00 55 25 10 11 12 13 B9 00 55 BA18 19 TA1B 1C 1D 1E 1F 23 00 55 25|. U° . . swsw BB wen a8 ss s 59 50 Ba U%
20 21 22 23 79 00 55 BA 28 29 2A 2B 2C 2D 2E 2F A2 00 55 25 30 31 32 33 39 00 55 BA38 39 3A3B3C3D3E| ! "#y. U°()*+,-./¢.U%01239.U°89:; <=>
3F 22 00 55 25 40 41 42 43 F8 00 55 BA 48 49 4A 4B 4C 4D 4E 4F A1 00 55 25 50 51 52 53 B8 00 55 BA58 59/? " . U%@ABCo¢. U° HI JKLMNOj . U%PQRS, . U° XY
5A 5B 5C 5D SE 5F 21 00 55 25 60 61 62 63 78 00 55 BA 68 69 6A 6B 6C 6D 6E 6F A0 00 55 25 70 71 72 73 38 .U% abcx.U°hijklmno..U%pqrs38
00 55 BA78 79 7A 7B 7C 7D 7E 7F 20 00 55 25 80 81 82 83 F7 00 55 BA 88 89 8A 8B 8C 8D 8E 8F 9F 00 55 25/ .

90 91 92 93 B7 00 55 BA 98 99 9A 9B 9C 9D 9E 9F 1F 00 55 25 A0 AT A2 A3 77 00 55 BA A8 A9 AA AB AC AD AE

AF 9E 00 55 25 BO B1 B2 B3 37 00 55 BA B8 B9 BA BB BC BD BE BF 1E 00 55 25 CO C1 C2 C3 F6 00 55 BAC8 C9| ™ . .

CA CB CC CD CE CF 9D 00 55 25 DO D1 D2 D3 B6 00 55 BA D8 D9 DA DB DC DD DE DF 1D 00 55 25 EO E1 E2E3 76| EE1 [ 11 .. U%DNOOY. U Doy .. U%adaav
00 55 BA E8 E9 EA EB EC ED EE EF 9C 00 55 25 FO F1 F2 F3 36 00 55 BAF8 FO FAFBFCFDFEFF 1C005525|. U°eéééi iii..U%dR066. UplLUGGUYDY. . U%
00 01 02 03 F9 00 55 BA 08 09 OA 0B OC OD OE OF A3 00 552510 11 1213 B9 00 55 BA18 19 TA1B1C1D1E/. . . . 4. U°. . . . ... . £.U%. ... 1".U°

TF 23 00 55 25 20 21 22 23 79 00 55 BA 28 29 2A 2B 2C 2D 2E 2F A2 00 55 25 30 31 32333900 55BA3839|. #. U% ! "#y. U°()*+,-./¢.U%01239.U°89
3A 3B 3C 3D 3E 3F 22 00 55 25 40 41 42 43 F8 00 55 BA 48 49 4A 4B 4C 4D 4E 4F A1 00 552550 51 5253B8|: ; <=>?" . U%@ABCp. U°HI JKLMNO; . U%PQRS

00 55 BA 58 59 5A 5B 5C 5D 5E 5F 21 00 55 25 60 61 62 63 78 00 55 BA 68 69 6A 6B 6C 6D 6E 6F A000 5525/ . U° XYZ[\]A_!.U% abcx.U°hijklmno.. U9
70 71 72 73 38 00 55 BA78 79 7A 7B 7C 7D 7E 7F 20 00 55 25 80 81 82 83 F7 00 55 BA88 89 8A8B8C8D8E|pqrs8. U°xyz{ |} ~. .U%....+.U

Clear
8F 9F 00 55 25 90 91 92 93 B7 00 55 BA 98 .. U% = ) B g

TX FRAMES:3712 ERR:372(0.10021551724137931)

PrcyHok 12-2. TeKCTOBbI pexXmnm AeKoaNpPOBaHNSA LLUNHbI

Vi

ENTER YT

Haxxmumnte KHOMky , YTOObI BbINITU N3 peXnmMa AeKoanpoBaHus TEKCTA.

OnwncaHwue:

[lBa kaHana gpekoanpoBaHna S1 1 S2 B TEKCTOBOM NHTepPdence aonxHbl ObITb
HaACTPOEHblI OAMHAKOBO, YTOObI X MOXHO ObINO OTKPbITb, N KaXAbI KaHan
oToOpaXxxaeTcs B XPOHONIOrMYeCKOM NOpsaKe pasHbIMUN LBETAMW;

S1/S2/S1 n S2 — 310 MHpopmauma o0 WNHe KOHdUrypaummn kaHana, ans

N3MEHEHWS WINHbI KaHana BpaLlaeTcs pyyka X nnm nepeksoyaeTcsa MeTka;
2

HaxaTtne KHOMKM coxpaHeHna EEZESH BO BpemMs npoLecca Mnony4yeHuns

TEKCTOBbIX JAHHbIX MOXET COXPaHNTb BCE MONYYEHHbIE Ha TEKYLLMIA MOMEHT

OaHHble. Ecnn o6beM OaHHbIX CAMWKOM 6Gonblion, byaeTr oTobpaxaTbecs
cnoso «Wait» n coobLieHne 06 ycnewHOM COXpaHEHUW.

Ocuwunnorpad MOXHO wucnonb3oBaTtb B kayectBe USB-Hakonutena pana
NPOCMOTPA COXpPaHEeHHbIX (aMnoB Ha KOMMbKOTEPE, KakK MNOKasaHO Ha
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puycyHke 12-3:

| + | csvwave = O X

Home Share View ®

- v P « NEFFFAEIZE > smart » csvwave v 0 Search csvwav

h_j 2001040003.csv
=NIRE.. a,| Microsoft Excel E=SIRE..

1.66 MB

m

[T\ 2001040002.csv

3 Quick access Microsoft Excel 12

@, OneDrive

Excel

[T\ 2001040004.csv hj 2001040005.csv
~F+ -

v [ This PC ﬂ f'.h_n:- 1:‘.,'

J 3D Objects
Desktop

=| Documents
& Downloads
D Music
f &=/ Pictures
o smart

B Videos

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

¥ Network

4 items == =
PucyHok 12-3. TekcToBble harnbl XpaHEHUS LLUNHbI

NMpumeuaHme: B pexnme [OekoaMpoBaHUS TeKCTa BKJIKOYEHbl TOMbKO
onepauumn, cBA3aHHble C OEKOAMPOBAHMEM, a OCTajlbHble KHOMKWM Mo
yMO4YaHUIO He BblOupatoTcA.

12.1 Tpurrep M AexoguposaHue LWMHbI UART
(RS232/RS422/RS485)

ns npaBuIbHOIro aekoanpoBaHums OaHHbIX LUWHBI UART
(RS232/RS422/RS485) wn  obecrneyeHma  CTabWIbHOCTM  TpuUrrepa
HEOB6XOAMMO HaCTPOUTb KOHMUrypaumnto LWWHbI, BbIMNOHUTL HACTPOWKN
pexmnma Tpurrepa 1 ypoBHS TpUrrepa.

o KoHwurypaums LWNHbI
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HaxXmumnte KHOMKy n BbibepuTte , 4TOObl OTKPbITb MEHIO
KOH(Urypaumm LWNHbI, Kak NoKa3aHo Ha pucyHke 12-4. Heobxognmo BbibpaTb
KaHan RX wn yctaHOBMTb cnegywouwme napameTpbl B 3aBUCUMMOCTU OT

N3MepeHHbIX CNTHaNOB:

YpoBeHb 6e3pgenctBmsa — Boibepute «ldle Low» mnu «ldle High», 4yTobbl
obecneuynTtb COOTBETCTBME COCTOSHUIO 0e3O0encTBmA  N3MEPAEMOro
obopypoBaHua. [na RS232 moxxHO BbibpaTh «ldle Lown.

[MprmeyaHue: NPOMbILLUIEHHbIV cTaHgapT RS232 ncnonb3yeT
«OTPULATENbBHYIO NIOTMKY», @ MMEHHO BbICOKNIA YPOBEHb — 3TO NOTMYECKUNN
«0», @ HN3KNA YPOBEHb — 9TO Nornyeckas «1».

But yeTtHoCcTM - Bbibepute «Odd», «Even» nnmn «None» B 3aBUCMMOCTU OT
n3mepsaemMoro obopyaoBaHus.

OnuHa cnoBa - YcrtaHoBuTe KkonudectBo 6ut B cnoee UART pansa
COOTBETCTBUSA N3MepaeMomMy 06opyaoBaHuio (AocTynHo 5-9 6uT).

CkopocTb nepepaum gaHHbIX — Bbibepute ckopocTb nepepaynt OaHHbIX,
COOTBETCTBYIOLLYIO CUTHaNY B M3MepsaeMoM 0bopyaoBaHUN.

CKopoCTb Nepefayn fgaHHbIX MOXHO YCTaHOBUTL B AvanasoHe ot 1,2 Kéut/c
no 8,000 Mé6uT/c.

Oto6paxxeHne wmHbl — Bbibepute oTObGpaxeHme LecTHaguaTepuyHoro,
nsownyvHoro nnu ASCII-kopa.
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PucyHok 12-4. MeHto KoHpurypaumm wnHbl UART

Korpa cnoso otobpaxaetcs B ASCII, ncnonbsyetcsa 7-6utHbin popmat ASCIL.
Honyctumble cumBonbl ASCIlI HaxogaTea B anana3oHe ot 0x00 go Ox7F. [nsa
otobpaxeHus B ASCIl Heobxognmo BblOpaTb He MeHee 7 6uT B «Bus
Configuration». Ecnn BbibpaH ASCII, n gaHHble npesbiwatoT O0x7F, gaHHbIe
O6ynyT oTobpaxaTbCs B LLECTHaAUATEPUYHOM popmaTe.

Ha)xXmmTte Ha none HaCTPOMKM CKOPOCTU nepepayun, Ytobbl OTKPbITb cTONGEL,
BblbOpa ckopocTn nepepadn. B cnyyae Bbibopa 3HadeHus «Custom»
LLIENKHUTE, YTOObI OTKPbITb BUPTYalbHYIO 9KPaHHYIO KnaBuaTtypy, BbibepuTte
6UT ONa W3MeHeHusa, BBeOguTe 3HauyeHune u Haxmute Ha «Enter» Ha
BUPTYa/ilbHOW 9KpaHHOW KraBuaTtype, 4TOObl 3aBepLUnTb HACTPOWKY.
CkopocTb nepefayn MOXHO ycTaHoBUTb oT 1,2 Kéut/c go 8,000 M6éwuTt/c.
BupTyanbHas akpaHHas KnaBmaTypa nsobpaxeHa Ha pucyHke 12-b:
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PucyHok 12-5. HacTpowka ckopocTu nepefaym gaHHbIX Mo YMOYaHNIO

MpumeyaHme: Korga ectb 6UT YETHOCTW, OJIMHA C/IOBA AAHHbIX YKa3blBaeT
o6y onvHy 6uta gaHHbIX NAC 6UT YeTHOCTU. Ecnmn 6Guta YEeTHOCTU HET,
OJINHA CNoBa OaHHbIX cyuTaeTca ONMHOM buTta pgaHHbIx. Hanpumep, ecnum
OJINHa CnoBa AaHHbIX cocTaBnsieT 8 6uT, ecnym HeT buTa YEeTHOCTWU, 3TO
O3Ha4aeT, YTo obuwlaa AMHa fOaHHbIX cocTaBnsaeTr 8 6ut. Ecnn ectb 6uT
YEeTHOCTU, 3TO O3HA4YaEeT, YTO 06LLAaA ANIMHA JaHHbIX COCTaBNAeT 7 OUT, n ecTb
61T YeTHOCTW - 3TO 1 BUT.

e Pexum Tpurrepa
OTKponTe MEHIO KOHDUrypaumm Tpurrepa n Bblbepute COOTBETCTBYHOLLNIA
TN Tpurrepa; npu Boibope Tpurrepa wmHbl UART Heobxoanmo 3apgatb TUM

Tpwurrepa, B3anMoCBA3b TpuUrrepa M LaHHble TpuUrrepa, Kak rnokasaHo Ha
puycyHKe 12-6:
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Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope limeOut S2 UART

PucyHok 12-6. MeHio HacTponkun Tpurrepa

Mocne BbiI6Opa AaHHbIX TPUITEPA NCMOb3YNTE BCMNJbIBAOLLYIO BUPTYanbHYHO
KnaBuaTypy Aans ux u3sMeHeHus, BBEOUTE 3HaA4YEeHME U HaxXMunTe Ha «Enter» Ha
BUPTYyaNbHOW NporpaMmMHOI KnaBmaType, 4Tobbl 3aBEPLUNTL HACTPOWKY.

OnwuncaHne meHo KoHpurypauum Tpurrepa wnHbl UART:

a) CtaptoBbli 6UT - Tpurrep cpabaTbiBaeT MO HavalbHOMY OUTY
N3MEPAEMOro CUrHana;

b) CtonoBbiv 6UT — TpUrrep No CTONOBOMY OUTY N3MeEPAEMOro curHana.
HesaBncmmo oT TOro, MCrnonb3yeT n namepsiemMmbin curHan 1, 1,5 nnm 2
CTOMNOBbIX OUTa UNN HET, TpUrrep cpabaTbiBaeT Ha MEPBOM CTOMOBOM
buTe.

c) [data] — Tpurrep no ykasaHHoMy OWUTy AaHHbIX. Ecnn 6uTbl OaHHbIX
n3mepsemMoro curHana adpgekTnBHbl Kak 5-8 6uT, BbibepuTe [data] n
Bbl66pI/ITe COOTHOWEeHMnEe Tpurrepa KakK «=», «>», «<y», «#», 3aTeM
BbibepuTe «Trigger Data», HaXXMnUTe Ha AaHHbIE HA CEHCOPHOM 3KpaHe
N  MCMNONb3YWNTE BCMbIBAKOLWLYD BUPTyanbHYlO KnaBuaTypy Ans
N3MEHEHWS;

d) [0:data] — 6uTbl AaHHbIX N3MepAeMoro curHana — 9 e6uT (9-n 6uT — 6uT
yeTHocTWn). Tonbko Koraa 9-v 6uT paBeH 0, Torga cpabaTbiBaeT TpUrrep.
CooTHOLLEHME Tpurrepa, KOHUrypauus OaHHbIX TPUIrepa Takme Xe,
Kak y Tpurrepa [data];

e) [1:data] — 6uTbl gaHHbIX N3MepsemMoro curHana — 9 e6ut (9-n 6uT - 6uT
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yeTHOCTW). Tonbko Koraga 9-m 6uT paBeH 1, Torga cpabaTbiBaeT TpUrrep.
CooTHOLWEHME TpuUrrepa, KOHUrypaumnsa gaHHbIX TpUrrepa Takume xe,
Kak y Tpurrepa [data];

f) [x:data] — 6uTbI JaHHbIX N3MepsseMoro curHana — 9 6uT (9-nm 6uTt - 6uT
yeTHocTKN). HezaBncmmo ot 3HadyeHums 9-ro 6uTta, Tpurrep cpabaTtbiBaeT
Ha ykasaHHOM 6bute gaHHbiX. CooTHOLLEHWE TpUrrepa, KoHMUrypauus
OAHHbIX TPUITEepa Takne Xe, Kak y Tpurrepa [datal;

g) Owmnbka YeTHOCTN — OEeWNCTBYeT MpPu MNpPOBEPKE YETHOCTM No 6uty
4eTHOCTW, TpUrrep cpabaTbiBaeT Npu OLLINOKE YETHOCTW.

o [lekogmnpoBaHune nocnegosatenbHon WnHbl UART

[JnHa cnoBa W3MEPEHHOro CurHana cocTtaBnder 8 6uUT, BUT YEeTHOCTU
OTCYTCTBYET; CKOPOCTb nepeaayn gaHHbIx 19,2 K6uT/c, LecTHagLUaTepnuyHas;
PEXUM TpUrrepa kak 6uTt gaHHbIX: 55. BoinonHuTe cnepyollme oencTems:

(1) HaxkxmuTe S1, 4To6bl OTKPbLITh KaHan AeKOAMPOBaHUS, N HAXXMUTE
S1 ewe pas, 4Tobbl OTKPbITb MEHIO KOHDUTYpPaLK LLINHBDI;

(2) BbibepuTe TN WwinHbl Kak «UART», HaxxmuTte Ha «Ch1», «Idle High»,
«Parity None», «8bit», «19.20kb/s», oTobpa3untca «hexadecimaly,
3aTeM 3aKpPONTE MEHIO;

(3) OTKpoWTE MEHIO HACTPOWMKIN pexmnma Tpurrepa, Haxmurte «Datay,
BBeauTe 55 Bpy4Hyto 1 HaxxmuTe «Enter» ona nogteepXxaeHuns;

(4) PerynnpoBka noporoBOro ypoOBHA B COOTBETCTBUW C YPOBHEM
aMnanTyabl CUrHanNa MoXeT NPUBECTU K CTabunbHOMY Tpurrepy
curHana. [padwunyecknin wnHTepdenc Tpurrepa wuHol UART
n3o06paxeH Ha pucyHke 12-7:

Cnocob 1: HaxmumnTe Ha nHdopmaymio o KoHburypaumm, 4Tobbl OTKPbITb OKHO
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PErynmpoBKMN MOPOroBOro YpPoBHA KaHana OeKOAWMPOBaHUA, N NepeTawmTe
none perynmpoBky BBEpPX W BHWU3, 4YTOObI OTperynmpoBaTb MOPOroBbI

YPOBEHb.

S1> UART >

PucyHok 12-7. PerynupoBka ypoBHs gekogmposaHus wunHbl UART
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PucyHok 12-8. 'pacmnyeckuin nutepdenc wmHsl UART

OnwucaHue rpadunyeckoro nHtepdenca wmHsl UART:

(1) NonoxeHwne Tpurrepa

(2) Tun Tpurrepa

(3) Noporoebin ypoBEHDb

(4) Nudbopmauwms o koHburypaumm

(5) AekognpynTe nakeT AaHHbIX, MOAPOOHO ONMMUCAHHbIA HUXE

(6) DekoaupyiTe AaHHbIE N COOTBETCTBYHOLLYIO 061aCTb OCLWIOrPaMMbl

OnucaHme nakeTa gaHHbIX gekoampoBaHua WnHbl UART:

(1) NMakeT pmaHHbIX OEeKOAMPOBaHWA OTOOpPaXaeT AaHHble 0 paboTe LUNHbI B
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peanbHOM BpPEMEHW,

(2) DaHHble pekoonpoBaHMA OTObOpa)alTCA B LUECTHaAALATEPUYHON
cucteme 6enbiM LBETOM;

(3)Ecnn pnnHa cnosa cocTtaBnsAetr 5-8 OWT, JaHHble OEKOAVNPOBAHWS
oTobpaxatoTca B Buae OByX OUT LiecTHaguaTepuyHoro 4vucna. Ecnm
ONINHa cnoBa cocTaBnaer 9 O6wWT, [aHHble [OeKoAMpPOoBaHUSA
oTobpaxatotca B Buae 3 6UT WecTHagLuaTepmyHoro 4ymcna, a 9-m 6ut
oTobpaxaeTcs crneBa;

(4)Ecnn B paHHbIX AekoampoBaHUA ecTb owwmbka, u, ecnu owmnbka B
CTOMOBOM OUTE, AaHHble OTOOpaXxalTcsa XenTbiM LBeToM. Ecnu aTto
OLLIMOKa YeTHOCTU, flaHHble 0TOOPaXatoTCA KpaCcHbIM LIBETOM;

(6)Ecnn nosBnaeTca 3HaK «?», HEOOXOOAMMO HAaCTPOUTb CTPOYHYIO
pa3BepTKY A/19 NPOCMOTpPa pe3ynbTaToB AEKOANPOBaHUS.

1
3
2 6
5
4

PucyHok 12-9. TekcTtoBbIn nHTEpdenc wnHsl UART

OnwucaHune TekctoBoro nHtepdenca UART, cm. pucyHok 12-9:
(1)S1/S2/S1&S2 - nHdpopmauus o LWKHe KOHdUrypaumm kaHana.
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(2) ObnacTtb ona nekoanpoBaHHbIX JAHHbIX.

(3)Kog ASCII, cooTBeTCTBYIOWMA TEKCTOBbIM AaHHbIM (ecnu dopmaTt
OAHHbIX cocTaBndaeT 9 6uT, n 6muTt YyetHocTm otcytcTtByeT, koa ASCII
COOTBETCTBYET HMXXHNM 8 6TaM AaHHbIX C NEBOW CTOPOHDI).

(4) CyeTuumk: BblYMCNAET 00OLLEEe KONMMYECTBO KaApOB W MPOLIEHT KaapoBs
ERR (owmnbka 4eTHOCTU 1 OLLMNOKa CTONMOBOro omTa).

(5) KHonka «Clear»: OumncTtka gaHHbIX cHeTdmKa.
(6) Monoca npokpyTKW.

B obnactn pgaHHbIX gekogmpoBaHus OaHHblie 06 owwmnbke cCTonoBoro 6muita
oTobpa)kaloTcsa XEeNnTbiM LIBETOM, a AOaHHble 00 owmbke OekoanpoBaHUSA
OTOOpaXkatoTCA KPACHbIM LIBETOM,;

12.2 Tpurrep n aexoamposaHue wmHbi LIN

[na npaBunbHOro AekoampoBaHWA AaHHbIX wWKHbl LIN n obecnedeHus
CTabunbHOCTM TpuUrrepa HeobxoaMMO HACTPOUTb KOHUIypauuio LWWHBbI,
BbINOMTHUTb HACTPOMNKIW peXmma Tpurrepa 1 ypoBHsi Tpurrepa.

e KoHpwurypauus WnHbl

HaxXmunte KHOMKy n BblbepuTe , 4YTOObl OTKPbITb MEHIO
KOH(Urypaumn LwWnHbl, HeobxoamMmo BBECTW Cregylolune HacTpoMKn B

COOTBETCTBUW C NBMEPEHHbLIM CUTHANOM:
IcTOUYHUMK — BbIOEPUTE NCTOYHWK CUrHanNa oisa oekoanpoBaHuA.

YpoBeHb 6e30encTBUs — BbICOKUA W HU3KWMIA. Bbibepute: oTobpaxkatb
BbICOKWNI aKTUBHbIN NN HN3KIA aKTUBHbIW YPOBEHb NOCE HavYanbHOro buta

curHana nsmepaemoro o6opynoBaHus.
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CKkopocTb nepenayn — BblbepuTe CKOPOCTb Nepefayvn, COOTBETCTBYIOLLYIO
N3MepsaAeMOMY CUTHANY, a TaKXe ee MOXHO HaCTPOUTb.

Cnocob HacTpowmku Takom Xe, kak 1 gnsa winHel UART, nosaTomy nHgopmaumnsa
3[eCb He NOBTOpSAETCS, Kak Noka3aHo Ha pucyHke 13-10: Kak nokasaHo Ha
prcyHke 12-10.

B4

LIN1.3 LIN1.3-L LIN2.0

CH2 CH3

LIN

CAN(FD)
CHé6 CH7

2.4kb/s 4.8kb/s 9.6kb/s 19.2kb/s

BEX

500 ps
Jn Il

PucyHok 12-10. MeHto koHpurypaumm wnHbl LIN
e  Pexum Tpurrepa
OTKponTe MEHIO KOHDUrypaumm Tpurrepa n Bblbepute COOTBETCTBYHOLLMIA
Tnn Tpurrepa. Ecnm BoibpaH Tpurrep wmnHbl LIN, pexnm Tpurrepa Bkno4aeT:

CUHXPOHHbIN nepegHunin GPOoHT, naeHTudmnkKaTop kKagpa, naeHtudoukaTop
Kagpa v gaHHble. Cm. pycyHok 12-11:
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Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

PucyHok 12-11 MeHto KoHpUrypaumm pexmnma tTpurrepa wunHbl LIN

a) CUHXPOHHBIN HapacTaLWmMn MPOHT — Korpa 3akaH4ymBaeTca «/IHTepBan
CUHXPOHU3aunmny» WwinHbl LIN, HapacTatowmm dpoHT cpabaTbiBaeT.

b) peHTndunkatop kagpa — Tpurrep cpabaTtbiBaeT Npuv 0OHapYy>XXeHUW
Kagpa ¢ WOEHTUMUKATOPOM, PaBHbIM YCTAaHOBJIEHHOMY 3Ha4YeHWUIO.
Boibepute «Frame ID», Ha)XMUTe Ha JaHHbIE HA CEHCOPHOM 9KpaHe 1n
NCNONb3YWTE BCMJ/IbIBAOLLYIO BUPTYyaNbHYO KnaBumaTypy, 4TOObl
N3MEHUTb UX.

c) peHtTndukatop kKagpa v AaHHble — Tpurrep cpabaTbiBaeT npw
obHapyXeHnn kagpa C UOAEHTNPUNKATOPOM N AAHHLIMW, PaBHbIMU
yCcTaHOBNEHHOMY 3Ha4yeHuto. Boibpas «Frame ID and Data» HaxxmuTe Ha
NOoeHTNMKaTOpP NN JaHHbIE N YCTAaHOBUTE UX.

e [JlekognpoBaHune nocnegoBaTenbHOWM WNHbI LIN
Ch1 nogkntoyeH K namepsieMomMy curHany. YpoBeHb 6€30encTBUSA BbICOKNIA,
CKOpPOCTb nepepayun gaHHbix 19,2 k6ut/c. Pexxum Tpurrepa — CUHXPOHHbIN

nepenHnin GpoHT. BoinonHute cnepyroume oencTems:

(1) HaxxmumTe S1, 4Tobbl OTKPbITh KaHan AeKOANPOBAHUSA, N HAXMUTE eLLe
pa3, 4TOObl OTKPbITb MEHIO KOHDUTYpaLWK LLINHBI;

(2)Bbibepnte TN wwuHbl «LIN», HaxmumTe Ha «Chil», «ldle Highy,
«19.20kb/s», a 3aTem 3aKpoONTE MEHIO;

(3) OTkponTE MEHIO KOHUIYPaLUMIN pPeXMMA TPUrrepa N HaXKMUTE KHOMKY
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«Synchronous Rising Edge»;

, YTOObI OTKPbITb
OKHO HaCTPOMKW MOPOroBOr0 YPOBHSA KaHana [OekogMpoBaHuA, W
nepetawjnTe nose HaCTPOWMKM BBEPX W BHW3, 4YTOObl HACTPOWUTb
NoOporoBbin  ypoBeHb. OTperynnpymnte mMnoporoBbii  YPOBEHb B
COOTBETCTBMN C YPOBHEM aMMnAnUTydbl curHana, 4tobbl obecrnevynTb
CTabunbHbIV TpUrrep curHana. padpunvecknnm nHtepdenc tpurrepa LIN
n3o6paxeH Ha pucyHke 12-12:

S ——————————————— - — - — . —— W W e —

PucyHok 12-12. 'pacdpunuecknnm nHtepdenc LIN

OnuncaHve nakeTa JaHHbIX AeKoaMpoBaHNA WnHbI LIN:

(1) MakeT paHHbIX AeKOANPOBaHUA OTOOpaXaeT AaHHble O paboTe LWWHbI B

peanbHOM BPEMEHMN.

(2) DaHHble pekoonpoBaHMA oOTObOpaXalTCa B LUECTHaALATEPUYHON

CNCTEME,

(3)«Frame ID» oTobpaxaeTtcsa xentbiM LBeTOM, «Data» oTobparkaetcs
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6enbiMm UBETOM, a «Parity sum» oTtobpa)kaeTcs 3eneHbiM LBeToM. Ecnu
B CyMMe YETHOCTMN €CTb OLLINOKA, OHa 0TObpaxxaeTcsl KPaCHbIM LIBETOM
«Ev».

(4)Ecnn nosBnseTca 3HaK «?», HEOO6XOOMMO HACTPOUTb CTPOYHYIO
pa3BepTKy A4/18 MPOCMOTPa pe3ynbTaToB AeKOAMPOBaHUSA.

Check Trigger

02s148.75 20212223

02s153.81 28 29 2A 2B 2C 2D 2E 2F

02s164.07 30313233

W o WwoN
331

>

025169.13 38 39 3A 3B 3C 3D 3E 3F

02s179.39

@«

40 41 42 43

w N

>

02s184.52 48 49 4A 4B 4C 4D 4E 4F

02s194.78

@

50 51 52 53

02s199.83

>

58 59 5A 5B 5C 5D SE S5F
02s210.09

3

60 6162 63
02s215.15

>

68 69 6A 6B 6C 6D 6E 6F

025225.41 70717273

>

78797A7B7C 7D 7E7F

o

80818283

2
3
2
3
25
3
2
3

02s245.78

>

88 89 8A 8B 8C 8D 8E 8F

02s256.04

@

90919293

w N
>

02s261.09 98 99 9A 9B 9C 9D 9E 9F

02s271.35

@

A0 AT A2 A3

w N

>

025276.41 A8 A9 AA AB AC AD AE AF

02s5286.67

@«

B0 B1B2B3

w N

>

02s291.72 B8 BO BA BB BC BD BE BF

PucyHok 12-13. TekctoBbin nHTepdenc LIN

OnwucaHwne TekctoBoro nHtepdenca LIN, kak nokazaHo Ha pucyHke 12-13:

(1) «Ch»: kaHan WnHsbI.

(2)«Time»: BpemeHHble WMHTepBanbl MeXay MocnegHMM N TEeKYLUMN
Kagpamu.

(3) «ID»: B3HaueHmne ngeHTndrKaTopa Kagpa.

(4) «Data»: JaHHble kagpa.

(5)«Parity sum»: Cymma 4eTHOCTM Kapgpa, owmnbka CymMMbl YETHOCTMU
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oTobpaXkaeTcs KpaCHbIM LIBETOM.
(8) «Trigger»: «Yes» 03Ha4aeT, 4TO Kagp AOCTUraeT yCNnoBumsa Tpurrepa.

(7) KHonka «Clear»: O4mncTtka gaHHbIX CHETYMKA.

12.3 Tpurrep n aexoguposaHue wmHbl CAN(FD)

Cepua OVS noppepxuBaeTt Tpurrep n gekogmnpoBaHme wnHbl CAN, WnHbI
CAN FD. [Jns npaBunbHOro 4eKOAMPOBaAHUNA OAaHHbIX LUNHbI 1 obecrnevyeHus
CTabuNbHOCTUN TpuUrrepa HeobxogMMo HaCTPOUTb KOHMUTypauuio LWWHBbI,
BbIMOJIHUTb HACTPOWMKW PEXMMa TPUrrepa 1 ypoBHA Tpurrepa.

o KoHpwurypaumus WnHbl

Ref

Haxmumnte KHOMKy n BblbepuTe , UYTOObl OTKPbITb MEHIO
KOHUrypaumm LWWHbI, HEOBXOAMMO YCTaHOBUTb WCTOYHUK CWUrHana, Tun
CUrHana n CKOpOCTb Nepefayn OaHHbIX HacTpamBalkTCA B COOTBETCTBUU C
N3MEPEHHbIM curHanom. Meton HaCTPOMKN NOAEHTUYEH METOAY HACTPOWMKM
wnHbl UART, noatomy nHdopmaumsa sgecb He nostopseTcs. CM. pucyHoK 12-

14:

D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 12EFABCD

PucyHok 12-14. MeHto koHdurypaumm winHbl CAN/CAN FD
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e Pexum Tpurrepa

OTKponTE MEHIO KOHUrypaunmnm Tpurrepa n Bblbepmute COOTBETCTBYHOLLNN
Tun Tpurrepa. Ha pmncyHke 12-15 BbibpaH Tpurrep wiuHbl CAN S1:

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 12-15. MeHo KoHpurypaumm pexuma Tpurrepa wimHel CAN FD

OnuncaHne MmeHto Bbibopa pexunma Tpurrepa:

a) Hauano kapgpa — Tpurrep B Hayane Kagpa;

b) peHTndunkaTtop yaaneHHoro kKagpa — HacTpowmka umpaeHTudukatopa
COOTBETCTBYET TPUITEPY yAaneHHoro kagpa. Boibepute «Remote Frame
ID» n yctaHOBUTE 3Ha4YeHWEe wnaeHTUudUKaTopa B HUXKXHEN YacTu
obnacTu gaHHbIX TpUrrepa

OnuncaHue onepauuu: HaxmmTe umdpbl Ha CEHCOPHOM 9KPaHE U BbINONHNTE
YCTaHOBKY C MOMOLLbIO BUPTyasibHOW KNaBnaTypbl;

c) peHTndukatop kagpa AaHHbIX — Tpurrep cpabaTbiBaeT Ha Kagpe
OAHHbIX, KOTOPbIA COOTBETCTBYET YCTAHOBIEHHOMY NAEHTUDUNKATOPY.
Pexxum KoHpurypaunmn ngeHtndmnkaTopa kagpa gaHHbIX Takomn Xe, Kak
N KOHUrypaumm ngeHtndmnkaTopa yaaneHHoro kagpa gaHHblx;

d) peHTndwukatop ypaneHHoOro Kkagpa/kagpa [MOaHHbIX -— Tpurrep
cpabaTbiBaeT Ha ydaneHHOM Kagpe WNn Kagpe [OaHHbIX, KOTOopble
COOTBETCTBYIOT YCTaHOB/IEHHOMY uaeHTUdUKaTopy. KoHdwurypaums
naeHTndurkaTopa yaaneHHoro kagpa/kagpa [aHHbIX Takas Xe, Kak
KOH(Urypaums yganeHHoro kagpa gaHHbIX;
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e) lpeHTundurkaTtop Kagpa gaHHbIX N nOeHTUGUKaATOpP AaHHbIX — TpUrrep
cpabaTbiBaeT Ha Kagpe [OaHHblX, KOTOpble  COOTBETCTBYIOT
yCTaHOBNEHHOMY naeHTndunkaTopy u gaHHbiM. MeTtog KoHpurypaunn
Takom Xe, Kak N KoOHpurypaunm yganeHHoro Kagpa;

f) Owwnbka kagpa — Tpurrep cpabartbiBaeT npu ownbke kagpa CAN;

g) Bce owmnbkn — Tpurrep cpabartbiBaeT nNpm Hanuymm nobom owmnbkn B
dopmaTte nnm akTMBHOCTW;

h) Owwnbka noaTBepXxaeHnsa — Tpurrep cpabaTbiBaeT Npuv peLecCMBHON
(BbICOKOW) MO3MLW MOATBEPXKAEHWS;

i) Kagp neperpy3km — Tpurrep cpabatbiBaeT Ha kagpe neperpy3ku CAN.
e [lexkognpoBaHue nocnepoBatenbHom WwinHbl CAN
Ch1 nogkntoyeH K namepsieMomy curHany. YpoBeHb 6€30eMCTBUS BbICOKNI,
CKOpPOCTb nepepayn gaHHbix 1 MouT/c; pexnm Tpurrepa — Hadano kKagpa.

BoinonHuTe cnegyrowmne aemcTBUS:

(1) HaxxmumnTte S1, 4yTobbl OTKPbLITH KaHan AekoanpoBaHusa, N HaxxmunTe St
eLle pas, YTobbl OTKPbITb MEHIO KOH(UTYpPaLNN LLNHDI;

(2) Boibepute Tun wnHbl «CAN», 3atem Haxmute «Ch1y, «ldle High» n
«1Mb/s», FD BaudRate yctaHoBuTe Ha «None». BbInONHMB HaCTPOWKy

HaXXMWUTE Ha NyCTY0 061acTb, YTOObI 3aKPbITb MEHID;

(3) OTkponriTe MeEHI KOHpUrypaunmn pexnma Tpurrepa n HaxmMuTe Ha
«Frame Start»;

(4) OTperynupywTte noporoBbin YPOBEHb B COOTBETCTBUN C aMMIATYAON
curHana. padunyeckmnn mnHtepdenc tpurrepa CAN msobpaxeH Ha
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pUCcyHKe 12-16:

PucyHok 12-16. HTepdeinc pekoanpoBaHus winHbl CAN

N3yunte nosmuymto BblbOpkK: Touka BbIBOPKM — 3TO MOMEHT BPEMEHU, B
KOTOpbIN ocumnnorpad Nnpomn3BoanT BbIOOPKY YpoBHA 6buTta. Touka BbiOOpKMN
npencraBneHa NPoLUeHTHbIM COOTHOLLEHMEM «BPEMEHW OT HaYana nepenaymn
6uta OO0 TOYKM BbIGOPKW» U «BPEMEHU nepepavn buta». Haxmute Ha
NPOLEHTHOE COOTHOLUEHME CrpaBa OT TOYKW BbIOOPKMN, YTOObI BbIMONHUTD
COOTBETCTBYlOWME HacTponkn. [Odmana3oH perynmpoBKU  MONOXEHWNS
BblIbopkn cocTaBnsieT ot 0% o 99,9%.

OnuncaHmne nakeTta AaHHbIX gekogmnpoBaHus WnHbl CAN:

(1) MakeT gaHHbIX AeKoaAnpPoOBaHMA OToOOpaxxaeT AaHHble O paboTe LWWHbI B
peanbHOM BPEMEHMW.

(2) DaHHble pekogonpoBaHMA oOTObOpa)alTcA B LUECTHaALATEPUYHON
CUCTEME;

(3)«Frame ID» oTobpaxaetca xentbiM uBeTOM, «Data» oTobpaxkaetcsa
6enbim uBetom, a «DLC» n «CRC» oTtobpa)aeTcs 3eNeHbiM LIBETOM.
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Ecnun ecTb owmnbka kagpa, oHa oTobpaxaeTcs KpaCHbIM «Ex.

(4)Ecnn  nosBnAetca «?», HeoO6XoOMMO OTPErynmpoBaTb CTPOYHYO
pasBepTKy [O/1a MpPoCMOTpPa pes3ynbTaToB pekogunpoBaHusa, a «l»
yKa3bIBaeT Ha TO, YTO (hOpMa CUrHana LLHbI, COOTBETCTBYIOLLAA NakeTy
OaHHbIX [OeKOOAMPOBaHWA, HEernosHa W [aHHble He MOryT ObiTb
OoTOOpaXkeHbl NPaBUIbHO.

PucyHok 12-17. JekognpoBaHue wuHbl CAN B TEKCTOBOM pexunme

OnwucaHwne TekcTtoBoro nHtepderca CAN, kak nokasaHo Ha pucyHke 12-17:

(1) «Ch»: kaHan WnHsbI.

(2) «Time»: BpemeHHble WHTepBanbl Mexay nocnegHUMM N TEKYLLMMM
Kagpamu.

(3)«ID»: 3HauyeHne wnpeHTUdUKaTopa Kagpa CAN, oTobpaxaemoe B
LuecTHaguaTepmniHom popmate, Makcumym 29 6uT.

(4)«Type»: Tnn kagpa, «SFF» cTanpgapTHbIM Kagp [AaHHbIX, «SRF»
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CTaHOapTHbIN yaaneHHbIn kagp, «EFF» pacwmpeHHbIn Kagp OaHHbIX,
«ERF» pacLumpeHHbIn yaaneHHbl Kagp.

(5) «DLC»: konnyecTtBo 6anTOB AaHHbIX, OTNPABNEHHbIX 9TUM Kagpom. IT0
3HaYEeHME MOXHO UTHOPUPOBATb A1 yAaNeHHbIX KaapOB.

(6) «Data»: JaHHble Kagpa.
(7) «CRC»: koHTponbHbI Kog CRC kagpa.

(8) «Error»: owmnbka oTBETa, oOwWMOKa 3anonHeHwusa 6uTtos, oLwwmbka
dopmara, owmbka CRC.

(9) «Trigger»: «Yes» 03Ha4aeT, 4TO Kagp AOCTUraeT yCnoBumsa Tpurrepa.

(10) «Statistics»: nogcuynTbiBaeT KONMYECTBO COOLITUIA TUNa Kagpa,
OJIVIHY JAHHbIX, cTaTyca U T. f., @ TakXXe NPOLEHT.

12.4 Tpurrep n gpexoauposaHune wnHbi SPI

[na npaBunbHOro OEeKOAMPOBAHUA OaHHbIX WKHbI SPl n obecnevyeHus
CTabunbHOCTM TpuUrrepa HeobxoaMMO HACTPOUTb KOHUIypaLuio LWHbI,
BbIMOSIHUTb HACTPOWMKIW peXxXmnma Tpurrepa n ypoBHs Tpurrepa.

o KoHpwurypauus WnHbl

HaxXmumnte KHOMKY n BbibepuTte , YTOObl OTKPbITb MEHIO
KOH(pUrypaumn wuHbl. Heobxognmo BBECTW creayrolmne HaCTPONKN:
VICTOYHMK TakToBOW 4acTOTbl, WCTOMHWK [OaHHbIX, CcuUrHan Bbibopa

MMNKPOCXEeMbI N OJINHY CNOBa AaHHbIX, Kak MOKa3aHO Ha pucyHke 12-18:
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PucyHok 12-18. MeHto KoHpurypaumm wmnHbl SPI

e Pexum Tpurrepa

OTKpomnTe MeHIO KOHDUrypaunum Tpurrepa v Bolbepmnte COOTBETCTBYIOLLNIA
Tnn Tpurrepa. Ha pucyHke 12-19 BbibpaH Tpurrep wmHbl SPI:

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 12-19. MeHto KOHpUrypaumm pexmnma Tpurrepa WwunHbl SPI

MeTopn paboTbl Takon Xe, Kak n ¢ nageHTudukatopom kagpa CAN, koTopbin
OO/MKEH OblTb conocTaBneH B KOHdwurypauumn, noatomy uHdopmauuns
NOBTOPATLCS 30€eCb He byaeT.

MpumeyaHmne: B COOTBETCTBUU C AJIMHOW 6anTa OaHHbIX, YCTaHOBNEHHOW
AEeKOANPOBAHMEM LLWHbI, YCTAHaBMMBAETCA 3HAYEHME COOTBETCTBYHIOLLErO
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6buta B npepenax ganHbl bGawTta. Tpurrep cpabaTtbiBaeT, Korga
COOTBETCTBYIOLWMNN OUT LWWHbI AaHHbIX COBMAagaeT C YCTAHOBEHHbIM
3HaYEHMEM.

e [locnepoBaTtenbHas wmHa SPI

N3amepsiembin kaHan curHana Ch1 nogkntoyeH kK CLK, kaHan Ch2 nogkntoyeH
kK DATA, cocTosHne 6e30encTBMA LLNHbI BICOKOE, NPON3BOANTCS BbiOOPKa
nepegHero gpoHTa TaKTOBOrO MMMy/bCa; AIMHA CN10Ba faHHbIX COCTaBNsAET 4
6uTa; BbIGOP MUKpPOCXeMbl CS BbIK/IIOYEH; PEXUNM TPUrrepa COOTBETCTBYET
«Data» npwn 0001. BoinonHuTe cnepyowme gencTeuns:

(1) Haxxmute S1, 4ToObl OTKPbLITb KaHan OEKOAMPOBaAHUS, N HaxXMuUTe S1
eLe pas, YToObl OTKPbITb MEHIO KOHMUIypauun LLNHbI;

(2) BbibepuTte B kadectBe TmMna WuHblI «SPl», ona TakToBOro Mmnynbca
BblbepuTe nepegHnn ppoHT «Ch1x», ona AaHHbIX — BbICOKUIA YPOBEHb
«Ch2», a pna gnviHbl cNoBa OaHHbIX — «4bity;

(3)OTKporiTe MEHKO HACTPOMKWN TpWUrrepa, HaXMWUTE [aHHble Ha
CEHCOPHOM 93KpaHe W WCMOoNb3ynTe BUPTYalbHYIO MNPOrPaMMHYIO
KnaBuaTypy, 4Tobbl 3aaaTth Ana gaHHbIX cooTBeTcTBME «0001 »;

(4) OTperynupynTte noporoBble YPOBHW [BYX KaHa/noB B COOTBETCTBUM C

aMnInUTyOon curHana; rpaduyeckmin mHTepdenc Tpurrepa SPI
n3obpaxeH Ha pucyHke 12-20:
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PucyHok 12-20. NHTepdeinc nekoanpoBaHus WwinHbl SPI

OnuncaHmne nakeTa AaHHbIX AeKoamMpoBaHus WnHbI SPI;

(1) MakeT gaHHbIX AeKOANPOBaHMA OTOOpaXaeT AaHHble O paboTe WWHbI B
peanbHOM BPEMEHW.

(2) JaHHble pekogmpoBaHUA OTobOpaXxakTcs B LUECTHaguaTepuyHON
CcCUCTeME;

(3) daHHble oTo6paxatoTca B 6enom LpeTe.

(4)Ecnn nosiBnsetca 3HaK «?», HeobxogMmMo HaACTPOWUTb CTPOYHYIO
pa3BepTKY A9 NPOCMOTpPa pe3ynbTaToB AEKOANPOBaHUS.
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PucyHok 12-21. TekcToBbI HTepdenc WwnHbl SPI

OnwucaHune TekcTOBOro nHTepdenca SPI, kKak NnokasaHo Ha pucyHke 12-21:

(1) «Ch»: kKaHan WWHBbI.

(2)«Time»: BpemeHHble WMHTepBanbl MeXay MocnegHMM N TEeKYLLMM
Kagpamu.

(3)«Data»: B COOTBETCTBUM C HACTPOMKOM [/INHbI CNOBa [AaHHbIX
oTob6pa)kaloTcs OekoaMpoBaHHble OaHHble. Hanpumep, ecnu gnuvHa
CnoBa AaHHbIX cocTaBnsaeT 8 6uT, B cToNnbue AaHHbIX oTO6paxaeTcs
TONbKO OgMH GanT, ecnn OJIMHa CNoBa AaHHbIX cocTaBnsaeT 16 6uT, B
cTonbue gaHHbIX oTobpaxaeTtca 2 6anTa; ecnu OiMHa CnoBa AaHHbIX
coctaBnaetr 24 6urta, otobpaxaerca 3 6awTa; a ecnm gnMHa CroBa
OaHHbIX cocTaBnseT 32 6uta, otobpaxaetcsa 4 banTa.

(4) «Trigger»: «Yes» 03Ha4aeT, YTO Kaap AoCcTUraeT yCnoBus Tpurrepa.

MpumeyaHue: oanH kagp «One frame» namepsieTcsa yctaHOBNEHHON «A/TVIHOM
CNoBa AaHHbIX» 1 MOXET COOTBETCTBOBATb NOTOKY Koga 1 6uTa gaHHbIX.
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12.5 Tpurrep n gexoguposaHme wunHbi 12C

Ona npaBubHONO AeKOAMPOBaHWA AaHHbIX WUHbI [2C 1 obecnevyeHus
CTabUNbHOCTN TpUrrepa HeobXoAMMO HACTPOUTb KOHMUIYpaLUUio LUUHBbI,
BbIMOJIHUTb HACTPOWKIN PEXMMa TPUrrepa 1 ypoBHA TpUrrepa.

o KoHpwurypauus WnHbl

MpoBegunTe nanbLem BEBO MO nnn , 4YTOObl OTKPbITb MEHIO
KOHduUrypaumum wmnHbl. KoHpUrypaumsa WKWHbI BKAKOYAET TaKTOBbIA CUTHanN
(SCL) n nocnepoBaTenbHblie AaHHble (SDA), cOOTBETCTBYIOLLME HACTPONKAM
KaHana. Cm. pycyHok 12-22:

PucyHok 12-22. MeHto KoHpurypaumm WwunHbl 1:C

Mpumevanmna: ecnn yctaHoBneH kaHan SCL wnnm SDA, cuctema
aBTOMAaTUYECKIN YCTAHOBUT ApYyrve KaHarbi.

e  Pexum Tpurrepa

OTKponTe MEHI0 KOHMDUrypauum Tpurrepa u Bbibepnte COOTBETCTBYIOLLNNA
TMn Tpurrepa. Ecnu BbibpaH Tpurrep wWuHbl |12C, HaXxXmMuTe Ha TN W”
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B3aMMOCBSA3b TpUrrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 12-23:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeQut Video

PucyHok 12-23. MeHto KoHpUrypaumm pexnma Tpurrepa wiuHbl 12C

OnuncaHne MeHIo pexnma Tpurrepa:

a)

Ycnosue Tpurrepa — Tpurrep cpabatbiBaeT, korga SCL nmeeTt BbICOKUA
ypoBeHb, a SDA nmeeT 3agHunin GPoHT (BKOYaa nepeTpurrep).

YcnoBue ocCTaHOBKM - Tpurrep cpabatbiBaeT, korga SCL wumeet
BbICOKWI YPOBEHb, a SDA nmeet nepegHuin GpoHT.

[MoTeps noaTBepXxaeHUs — Tpurrep cpabartbiBaeT, Koraa 6uTt curHana
NOATBEPXOEHUS LLUNHbI UMEET BbICOKUIN YPOBEHD.

[MoBTOPHbIN TpUrrep — TpUrrep cpabartbiBaeT, Korga HOBOE YCNOBUE
Tpurrepa npoucxoguT 0o YCNoBUS OCTaHOBKW.

HeT nopgrteBepXxpgeHua agpeca — Tpurrep cpabartbiBaeT, Korga out
NoATBEPXOEHMA B MNOSie YCTAaHOB/IEHHOro agpeca HeOoewcTBUTENEH
(nrHopupys 6ut W/R), Bbibepute «Address» B OaHHbIX Tpurrepa wu
NCNONb3YWTE BCM/bIBAIOLWYIO BUPTyanbHYO KraBuatypy [AOns ero
N3MEHEHWS.

Twun kagpa 1 — Start + Address 7 + Read/Write + Acknowledge + Data;
ecnn Bce OUTbl B TUMNe Kagpa COBNagaloT, Tpurrep cpabaTbiBaeT Ha
Kagpax 4TeHusa/3anmcum B pexume 7-6uTHOM agpecaumm Ha 17-m
(pOHTE TaKTOBOIrO MMMynbca.

MeTon paboTtbl Tna kagpa 1: BbibepuTe 3HaYeHUs nocne agpeca/aaHHbIX,
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Ha)XMWUTE Ha 3Ha4yeHWaA rnocne aapeca/AaHHbIX HA CEHCOPHOM 3KpaHe W

N3mMeHmnTe nx c NOMoOLbto BCHﬂbIBaPOU.leVI BVIpTyaJ'IbHOI\il KnaBuaTypbl.

9)

Twn kapgpa 2 — Start + Address 7 + Read/Write + Acknowledge + Data 1
+ Acknowledge + Data 2; Tpurrep cpabatbiBaeT Ha Kapgpax
yTeHusa/3anmcm B pexmme 7-0MTHOM agpecaumm Ha 26-M pPOHTE
TaKTOBOro MMrynbca, ECin Bce bUTbl B TUNe Kagpa cosnagatot. MeTtopq
paboTbl MO HAaCTPOMKeE TNa Kagpa 2 Takow Xe, Kak 1 gns Tmna kagpa 1,
noaTomMy MHdopMaLms 30eCb NOBTOPATLCSH He ByOeT.

YteHune gaHHbix EEPROM - ecnun onepayms 4teHus, KOTopast CoaepxXunT
6anTt ynpasneHums 1010xxx EEPROM, nosBnsetca Ha wwuHe, n 6uT
CuUrHana rnoaTBepXAeHs NpaBuUsIbHbIN, TO CYNTaHHblE AaHHbIE MOXHO
cobpatb. Ecnm cobpaHHble fOaHHble W 3adaHHble  OaHHble
COOTBETCTBYIOT yCTaHOBNEHHOMY yCNoBUIO COOTHOLLEHUS,
cpabaTbiBaeT Tpurrep No ((QPOHTY TakTOBOro curHana 6uTta
noaTrBepXaeHuns nocne 6anta gaHHbIX.

Mocne Bbibopa «kEEPROM Data Read» HakmMuTe KHOMKY COOTHOLLEHUSA «=» «>»

«<» «#», METO[, HACTPOMKN NOEHTNYEH METOAYy HAaCTPOMNKW B Nose agpeca.

i)

10-6UTHbIN Kagp 3annucum — Tpurrep cpabartbiBaeT no 10-6utHOMY
Kagpy 3anvcu no 26-my (pOHTY TaKTOBOro curHana, ecnm sce o6uTthbl B
LuabnoHe coBnagator.

Pexum Tpurrepa - ycnosue tpurrepa, SCL nogkntovaetca Kk Ch2, SDA

nogkntodaetcs K Ch1. BeinonHnTe cnegyowmne oencTBus:

(1) HaxxmumnTte S1, yTobblI OTKPbLITH KaHan AekoanpoBaHusa, N HaxxmunTe St

eLle pas, YToObl OTKPbITb MEHIO KOHMUIypaLun LLVHBI;

(2) BoibepuTe B kadecTBe Tuna WKHbI «I2C», OTKpOWMTE MEHIKO HacTpoek

LUHbI 1 BbibepuTe TakToBbIN SCL B KayecTBe kKaHana Ch2;
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(3) OTKkpomrTe MEHIO KOHUrypaunmn pexnma Tpurrepa n HaxmMuTe Ha
«Start Condition» Ha CEHCOPHOM 3KpaHe.

(4)YcTaHOBMTE MOPOroBbIM YPOBEHb ABYX KaHanoB B COOTBETCTBUMN C
aMnInuTyaon curHana; rpaduyeckmnin umnHtepdenc Tpurrepa [2C
n3o06paxkeH Ha pucyHke 12-24:

PucyHok 12-24. padunyecknin nHtepdeinc wuHbl 12C

OnuncaHme nakeTa JaHHbIX AeKoamnpoBaHusa WnHbI I12C:

(1) NMakeT maHHbIX oeKOANPOBaHUS OTOOpaXkaeT AaHHble 0 paboTe LWNHbI B
peanbHOM BPEMEHMW.

(2) DaHHble pekoonpoBaHMA oOTOOpaXalTCA B LUECTHAALATEPUYHON
CUCTEME;

(3) OTobpaxeHme copepXMOro agpeca: agpec 4YTeHuss oTobpaxkaeTcs
3eneHbIM LBETOM, afpec 3anncu oTtobpaxaeTcs XenTbiM LUBETOM, a
AaHHble oTobpaxatTcs 6enbim usetomM. «\W» o0bo3HavaeT onepauuto
3anucn, «R» o00603HayaeT onepauuto 4TeHus, «D» o6o3HavaeT
AekoampoBaHue gaHHbIX, a «~A» 0603Ha4YaeT OTCyTCTBME OUTa CUrHana
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NnoaTBepPXAeHNS.

(4)Ecnn nosensetca 3HaK «?», HEOBXOOAMMO HACTPOUTb CTPOYHYIO
pa3BepTKy A4/19 MPOCMOTPAa pe3ynbTaToB AeKOAMPOBaHMA.

PucyHok 12-25. TekcToBbI HTEPdENC WuHbl 12C

OnwcaHue TeKCTOBOro nHTepdeica I°C, kak nokasaHo Ha pucyHke 12-25:

(1) «Ch»: kaHan WKHbI.

(2) «Time»: nHTepBanbl Mexay NocnegHuMmn onepaumaMm YTeHUs/3anmcm
1 TEKYLLMMUN OonepaumsamMim YTeHWs/3anncu.

(3) «KAddress»: B agpecHom cTpoke «R» o3HayaeT onepaumnio 4teHms, a «\W»
— ornepauuio 3anmcu

(4) «Data»: paHHble, OTNpaB/eHHbIEe OHOW OnepaLluen YTEHUS 1 3arnncu,
HaxoOAaTCs B CTPOKE AaHHbIX.

(5) «Ack»: B cTpoke noarBepxaeHnsa «X» o3Ha4yaeT noTepto buTa curHana
NOATBEPXOEHUS.
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(6) «Trigger»: «Yes» 03HayaeT 4OCTMXKEHME YCNOBUS TPUITepa.

(7) «Restart»: «Yes» o3Ha4aeT JOCTMXEHWE YCIOBMA Nepesarnycka.

12.6 Tpurrep n pexogmupoBanme wuHbl ARINC429

[na npaBunbHoOro aekogmpoBaHus aaHHbIX WinHbI ARINC429 n obecneyeHus
CTabunbHOCTN TpuUrrepa HeobxoaMMO HaCTPOUTb KOHUIypauuto LUWHBGI,
BbIMOSIHUTb HACTPOWMKW pPeEXnMa TpUrrepa 1 ypoBHS Tpurrepa.

e KoHpwurypauus WnHbl

S1 S2
npOBe,D,I/ITe nanbuem BJ1EBO T10 . mnnnm ., 4YTOObI OTKPbITb MEHIO

KOHUrypaumm wmHbl. Heobxoanmo HacTpouTb CrieaytoLlee:
icTouHuK gaHHbIX — Beibepute kaHan gnsa curHana ARINC 429.
dopmat cnosa — Beibepute pexunm gekoanpoaHumsa ARINC 429.

Oucnnen wunHel - YetaHoBuTe popmat anis gekogmpoBaHus aaHHbix ARINC
429.

Baud Rate - yctaHoBka ckopocTtu curHana ARINC 429.

Kak nokasaHo Ha pucyHke 12-26.
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PucyHok 12-26. MeHto koHdurypaumm wnHbl ARINC429

e Pexum Tpurrepa

OTKpomTE MEHIO KOHUrypaunm tTpurrepa n Bbibepmte COOTBETCTBYHOLLUN
TN Tpurrepa; ecnn BblbpaH Tpurrep wnHbl ARINC429, HaxxmunTe Ha Tun 1n
B3aMMOCBA3N TpUrrepa Ha aKpaHe, Kak NnokasaHo Ha puyCcyHKke 12-27:

Cursor Sample Display Trigger Auto Userset

Edge PulseWidth Logic N Edge Runt Slope TimeOut S2 UART

PuncyHok 12-27. MeHto KoHburypaummn pexmuma tpurrepa winHbl ARINC429

Ecnn ncnonbayetca tpurrep LABEL, SDI (ngeHTndmnkatop ncrouHmka), DATA
mnn SSM (3HaK cumBOna/cocTossHMA), nocne BblOopa pexuma Tpurrepa
NCMNONb3YyTEe BCM/bIBAIOLLYIO BUPTYyanbHYIO KNnaBuaTypy A1 ero UsmMeHeHus,
BBeOAUTE 3HadyeHne n HaxmuTte Ha «Enter» Ha BupTyanbHOW 3KpaHHON
KnaBuaTtype, YToObl 3aBEPLUNTb HACTPOWKY.

OnuncaHne MeHo KoHdUrypaumm Tpurrepa:
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a) WordBegin: Tpurrep cpabaTtbiBaeT B Ha4asne cnosa.

b) WordEnd: Tpurrep cpabatbiBaeT B KOHL|Ee C/lOBa.

c) LABEL: MeTka, Tpurrep cpabaTtbiBaeT nNpn BO3HUKHOBEHWN yKa3aHHOIO
3Ha4yeHwuAa Tera.

d) SDI: peHTudmkaTop NCTOYHKKE, TPUITEP cpabaTbiBaeT Ha YKa3aHHOW
NCXOQHOW KNneMMe.

e) DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHbIX JaHHbIX.

f) SSM: Metka cumBona/crtaTtyca, Tpurrep cpabaTbiBaeT Ha yKasaHHOW
MaTpwuLe cTaTyca CMMBO/A.

g) LABEL+SDI: Tpurrep cpabaTtbiBaeT Ha yka3aHHOW MeTKe N yKa3aHHOW
KIeMMe NCTOYHMKA.

h) LABEL+DATA: Tpurrep cpabaTbiBaeT Ha yka3aHHOW MEeTKe U yKa3aHHbIX
OaHHbIX.

i) LABEL+SSM: Tpurrep cpabaTbiBaeT Ha yKa3aHHOWN METKE N YKa3aHHOW
MaTpuLe cTaTyca CUMBOa.

j) Word Error: Tpurrep cpabaTtbiBaeT npvi BOSBHNKHOBEHI OLLNOKIN CNoBa.

k) Word gap error: Tpurrep cpabaTbiBaeT Npy BO3HUKHOBEHWUW OLLUNOKWN
npobena.

l) Verification error: Tpurrep cpabaTtbiBaeT Npm BO3HNKHOBEHWN OLLNOKWN
NPOBEPKMN.

m)All errors: Tpurrep cpabaTbiBaeT Mpu BO3HUKHOBEHUWN KaKoW-nnmbo mn3
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yYKa3aHHbIX BblLUE owmnoboK.

n) All O bits: Tpurrep cpabaTbiBaeT Npvi BO3HUKHOBEHUW Kakoro-nmbo 6umTta
CO 3HAYEHMNEM HOJb.

o) All 1 bits: Tpurrep cpabaTbiBaeT Npu BO3HNMKHOBEHWI Kakoro-nnmbo 6uta
CO 3Ha4yeHnem 1.

e [JlekogunpoBaHune nocnegoBatenbHou WwWnHbl ARINC 429

icTouHnkom wmnamepsemoro curHana sasnsetca kaHan CH1, dopmat
pekogunpoBaHus - LABEL+DATA, oTtobpaxeHume B LWeCTHaAUaTeEPUYHOM
dopmaTe, CKOpOCTb Nepepadn gaHHblx — 12,5 K6UT/C, pexum Tpurrepa -
LABEL. BeinonHuTte cnepytouime gencTeuns:

1) Haxkmute S1, 4ToObl OTKPbITb KaHan OeKOAMPOBaHUA, N HaxmuTe S1i
eLe pas, YToObl OTKPbITb MEHIO KOHDUTYpPaLMIN LUNHBI;

Boibepnte TN wunHbl «429», nctouHmk «CH1», dopmaT gekoaompoBaHums

«LABEL+DATA», oTobpaxeHue - khexadecimal», CKOpoCcTb nepenayn AaHHbIX
Kak «12.5kb/s».

2) OTKpomTe MEHI HacTpoek Tpurrepa, BblbepuTe B KayecTBe Tuna
Tpurrepa Tpurrep wmnHbl, S1-ARINC429, pexum Tpurrepa - «LABEL», n
BBeauTe «LABEL» kak «106» Ha BUpTyanbHOW KnaBmaType.

OTperynupyinte BbICOKMI MOPOroBblAA YpPOBEHb Tpurrepa v HM3KWNIA
NnOpPoOroBbi YPOBEHb TpUrrepa B COOTBETCTBUW C aMMNUTYOON cCuUrHana.

padmnueckuin nHtepdenc tpurrepa ARINC429 nsobpaxeH Ha pucyHke 12-
28:
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PucyHok 12-28. 'pacdpuruecknin nHtepdenc ARINC429

OnuncaHmne nakeTta aaHHbIX gekogmpoBaHusa WnHbl ARINC429:
(1)MakeT paHHbIX, Bcero 32 6wuta, dopmaT AaHHbIX 8~1 (BUT mMeTKW,
cTapwiuii 6uTt nepsbit) +9~10(SD) +11~29 (6UT gaHHbIX, MNagwWnm 6uT

nepsbi) +30~31 (6T cocToAHMA cumBoOna) +32 (BT YETHOCTN)

(2) MeTka (8 6UT) — oTOOpaxkaeTca B BOCbMEPUYHOM (hopmaTe: XENTbIM
LBETOM

(3)SDI (2 6uT) — oTOOpPaxaeTcsa B ABONYHOM bopmMaTe: CUHNM LIBETOM

(4) OaHHblie (19 6uT) — oTOGpPaXkatoTCH B BbIOpaHHOW CUCTEME NCYUCNEHUS:
6enbIM UK KpacHbIM LIBETOM, ECN €CTb OLLIOKa YETHOCTU

(5) SSM (2 6uT) — oTOOpaxkatoTCAa B ABONYHOM hopMaTe: 3eIeHbIM LIBETOM
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PucyHok 12-29. TekcTtoBbivi nHTepdenc ARINC429

OnwucaHune TekcToBoro nHtepdenca ARINC429, kak nokasaHo Ha pucyHke 12-
29:

(1) «Ch»: kaHan WKHbI.

(2) «Time»: MHTEpPBanbl Mexay NociegHNMM onepaunamMm YTeHusa/3annucum
1 TEKYLLMMUN OnepaumsaMim YTEeHWs/3anncu.

(3)«LABLE»: meTka, mpeHTudukatop wmHpopmaumm, oTobpaxaeTcs B
BOCbMEPUNYHOM (hopmarte.

(4) «SDI»: npeHTndunkaTop NCTOYHWKA/LUEeNnn, otTobpaxaetTca B JBONYHOM
dopmate (oTobpaxaeT XX, ecnu He naeHTUdnLnpyeTca OTAENbHO).

(b) «<Data»: copmepxmmoe nepegaHHoOW WHMopmauun, oTtobpaxaetTca B
BbIOpaHHOW CNCTEME NCUHNCNEHUS.

(6) «<SSM»: maTtpuua cumBonoB/cTtaTtyca, oTobpaxaeTca B [OBONYHOM
dopmate (oTobpaxaeTt XX, ecnm He NOAEHTNHULMPYETCH OTAENLHO).
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(7) «Error»: otobpaxaet Tnn owmnbkn kagpa (owmnbka yeTHocTn «Pary,
owmnbka kagpa «Frmy).

(8) «Trigger»: «Yes» 03Ha4yaeT QOCTVXEHWE YCNTOBUSA TpUrrepa.

12.7 Tpurrep n gexoguposaHme wunHbl 15538

[na npaBuMNbHOro AeKoaMpoBaHMA AaHHbIX WKHbI 1553B n obecnevyeHus
CTabuNbHOCTL TpuUrrepa HeobxogMMoO HaCTPOUTb KOHUIrypauuto LNHBbI,
BbIMOSIHUTb HACTPOWMKIW peXxXmnma Tpurrepa n ypoBHs Tpurrepa.

® KoHdurypaums WnHbl

S1 S2

MpoBeauTe nanbLem BEBO MO . nnm . 4YTOObl OTKPbITb MEHIO
KOHuUrypaumm wuHbl. Heobxognmo 3agaTb WCTOYHUK  [AaHHbIX U
LecTHagLUaTepuyHbI hopmaT, Kak nokasaHo Ha pucyHke 12-30:

PucyHok 12-30. MeHto koHpurypaumm wmnHbl 156538
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e Pexum Tpurrepa

OTKpomTE MEHIO KOHUrypaunm Tpurrepa n Bblbepmute COOTBETCTBYOLLNN
TN Tpurrepa. Ecnn Tnn Tpurrepa — Tpurrep wWmnHbl 1553B, HaXXMUTE Ha TUN
Tpurrepa Ha aKpaHe, Kak NnokasaHo Ha pucyHke 12-31:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

PucyHok 12-31. MeHio KoHuUrypaumm pexuma Tpurrepa wiuHsl 15538

OnuncaHne MeHo KoHdUrypaumm Tpurrepa:

a) 3arofloBOK CUHXPOHM3aLUMW CcnoBa KOMaHfbl/cTaTyca: Tpurrep
cpabaTbiBaeT B Ha4yasne crioBa KoMaHabl/cTaTyca (B KOHLE AoMYyCTUMOro
NMMyNbCa CUHXPOHU3aLMKM KOMaHabl/cTaTyca).

b) 3aronoBok CMHXPOHM3AUMN OaHHbIX: TpUrrep cpabaTtbiBaeT B Hayane
cnoBa pAaHHbIX (B KOHLUE AOMyCTUMOro WMMMy/ibCa CUHXPOHW3aLMN
NaHHbIX).

c) CnoBa komaHpbl/cTaTyca: Tpurrep cpabatbiBaeT Npu O6HapYyXXeHUU
yKa3aHHOro c/ioBa KOMaHAbl/cTaTyca.

d) Agpec ypaneHHOW KnemMmbl: Tpurrep cpabaTbiBaeT, Korga agpec
yoaneHHon knemmbl (RTA) cnoBa kKomaHpgbl/cTaTyca coBrnagaeT C
yKa3aHHbIM 3Ha4YEHNEM.

e) lNpn BbIGOpe aTOM oONUUMM [OCTyNHa nporpamMmmHaa knasuwa RTA,
nosponswoLllaa BblOpaTb LWECTHagUuaTepnyHoOe 3HadeHue apgpeca
yOaneHHoW KnemMmmbl, Mo KoTopomy cpabatbiBaeT Tpurrep. [Npu Boibope
OxXX (HecooTBeTCTBylOLLlEE 3HAYEeHUN) ocumnorpad 3anyckaeTcsa Ha
noobom RTA.
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f) Owwmbka MaH4YecTepcKkoro KoampoBaHusA: Tpurrep cpabaTbiBaeT npwu
obHapyXeHNn oLMOKN MaHYECTEPCKOro KOAMpPOBaHUS.

g) CnoBo paHHbIX: TpUrrep cpabaTbiBaeT NMpu oOHapPY)XEHUN yKa3aHHOIo
CNOBAa JaHHbIX.

h) Owmnbka nNpoBEpPKM Ha HEYETHOCTb: Tpurrep cpabaTtbiBaeT nNpwu
obHapyXeHnn HEBEPHbIX BUTOB NPOBEPKN HA HEYETHOCTb AN JAHHbIX
B C/I0BE.

i) Bce owmnbkun: Tpurrep cpabatbiBaeT Npm 06HapPY>KEHUM OLLNGKW.

® [lekogmnpoBaHue nocnegoBaTenbHoWM WnHbl 15538

icTouHuKOoM m3amepsaemoro curHana sasnaetca kaHan CH1, otobpaxeHue
LUMHbI WWEeCTHagUaTepuU4yHoOE, CKOPOCTb nepeaavyn AgaHHbIX cocTtasnseT 12,5
KOWT/C, a pexnmom Tpurrepa ABNAETCA 3aro/iloBOK CUHXPOHM3aLuKy c/loBa
KOMaHabl/cocTosiHMA. BbinonHmuTe cnepyolime nencTBuS:

(1) HaxxmuTe S1, 4Tobbl OTKPbLITh KaHan AeKOAMPOBaHUS, N HAXXMUTE
S1 ewe pas, 4Tobbl OTKPbITb MEHIO KOHDUTYPaLUW LLHDI;

(2) Boibepute tTmn wmnHbl 1553B, nctouHmnk «CH1» n otobpaxeHmne
«hexadecimal».

(3) OTKpoWTE MEHIO HACTPOMKW TPUITEPA, BbIOEPUTE B KAYECTBE TMNA
Tpurrepa Tpurrep wnHbl 1553B 1 B Ka4yecTBe pexuma Tpurrepa -
«3aro/ioBOK CHXPOHM3aLuy cNnoBa KOMaHObl/COCTOSIHNSA».

MoporoBbi ypoBeHb KaHana perynmpyeTcs B COOTBETCTBUM C aMMINTYOO0WN

curHana. N'padunueckunim nutepdenc tpurrepa 1553B nsobpaxkeH Ha pucyHke
12-32:

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



208

PucyHok 12-32. pacdhunyecknin nHtepdenc wnHbl 15538

OnuncaHve nakeTa gaHHbIX 0eKoAMPOBaHNA LWNHbI 1553B:

(1) Anpec ynaneHHom knemMmmbl (5-OUTHbIE JaHHbIE): CUHNM LIBETOM

(2) BHaueHmne ocTaBwmxca 11 6UT cnoBa KOMaHObl/COCTOAHWUA: XENTbIM
LBETOM

(3) AekognpoBaHHble AaHHble: 6enbiM LBETOM
(4)Ecnn B cnoBe KOMaHAObl/COCTOAHUA WM [OaHHbIX €CTb olnbKa
YEeTHOCTW, ero [OeKOAMPOBAHHbIN TEeKCT OTobpaXaeTca KpacHbIM

LLBETOM BMECTO 3€e/1eHOro nnu 6enoro.

(5) Owmbka cnHxpoHM3aLunm oTobpaxaeTca BMecTe co cnoBoM «SYNCy.
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PucyHok 12-33. TekcToBbi HTepdenc 1553B

OnuncaHmne TekcToBOro nHTepgemnca 1553B, kak NokasaHo Ha pucyHke 12-33:

(1) «Ch»: kaHan WKHbI.

(2) «Time»: NHTEpBanbl Mexay NocnegHUMU onepaumnamMm YTeHWS/3anncu
1 TEKYLLMUN OonepaumsamMim YTEeHWs/3anncu.

(3)«Typex»: TN kagpa (kagp AaHHbix DATA, kagp KomaHgbl/COCTOAHUSA
C/S, ppyrmne N/A).

(4) «RAdr»: apgpec ypganeHHOW KnemMmMmbl, OTOOpaxaemblii B BblOpaHHON
cucteme cumcneHus (N/A  pgna  oTcyTcTBUS  OTOGpaXeHus
COAEepPXNMOro).

(5) «<Data»: copepxmmoe nepegaHHonW WHGopmMaunn, oTtobpaxkaetca B
BbIOPaHHOW CUCTEME NCHYUNCTEHNS.

(6) «Trigger»: «Yes» 03HayaeT 4OCTMXKEHME YCNOBUS TPUITepa.

(7) «Error»: otobpaxaet Tmun owmnbkn kagpa (owmnbka yeTHoCcTU «Pary,
oLmnbka MmaH4yecTepckoro kogmpoaHusa «M-chy).
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Masa 13. @yHKYMM rNaBHOM CTPaAHMLbI

B oatom rnaeBe cogepXwutcs onucaHme @QYHKUWU [aBHOW CTpaHuLUbl
ocumnnorpada mM ONUCbIBalOTCHA (QYHKLUMMN BCEX 3HAYKOB Ha rflaBHOWM
CTpaHMLUEe U B HacTpomkax. PekomeHayeTcss BHUMATENbHO NpoYUTaTh 9Ty
rnaBy, YTOObl U3y4nTb (PYHKLUMMN FMaBHOW CTpaHWUUbl ocuunnorpada cepumn
OVS.

e  MarasuH npunoxeHnn e [anepes

e Hactponkn e KaneHpgapb

e YnpaBneHune pannamun e  ONEeKTPOHHbIE NHCTPYMEHTbI
e Kanbkynatop e Yachl

e bpaysep e  OTknOYEeHME NUTAHUA

e ESfile Explorer
Ha cnepytowiem pucyHke npeacTaBneHo cogep)XaHue rnaBHOW CTpPaHULbI

ocuwmnnorpada. NposeanTte nanbLemM BEBO UM BNpPaBo, YTOObI 0TOOPa3nNTb
ocTaBLumecs npunnoxeHums. Cm. pycyHok 13-1.

11:53AM @ ¢

Hgeie

MON, JAN 15

B II - ’

UserGuide AppMarket Oscilloscope Electronictool SystemUpgrade

= + -
& - m

Browser Calculator

PucyHok 13-1. VIHTepdeinc rnaBHOM CTpaHULbI
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13.1 MarasmH npmnoXxeHmn

Haxmute Ha 3Ha4OoK MarasnHa rnpuioXeHU Ha rMaBHOWM CTpaHuLe, YToObl
nepenTn K MHTepdency marasvHa NpUIOXKeEHU, Kak NokaszaHO Ha PUCYHKe
13-2. Mara3uH npunoxeHun sknoyaeT B cebs pasgennl Network, Local, U-
disk n About.

Smart Oscilloscope

< < ° [ ] ©
PucyHok 13-2. MarasuH npunnoxeHui

Cetb

HaxxmunTe Ha «Network», 4To6bl OTKPbITb CANCOK NPUIOXEHNA.

Ha)XmumTte Ha 3Ha4YOK NPUNOXEHNS, HTOObI NPOCMOTPETL CBEAEHMNSA, TaKMNe KakK
HOMEpP BEPCUMN TEKYLLENO NPUNOXEHNS N ONMMUCAHMNE NPUNOXKEHNS, N HAKMUNTE
Ha 3€/eHyl0 ONnuUID OTKPbITUS HWXE, YTOObl OTKPbITb WAN YCTAHOBUTb

TeKkyLwee npuioxXeHue.

HaxXmumnte Ha 3eneHyi0 onuuito crpaBa OT CMMUCKa MNPUAIOXEHNI, YTOObI
OTKPbITb N YCTAaHOBUTb NPUIOXEHME.
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Local

[MprnnoxeHwus, KoTopble BbINX 3arpyXeHbl N YyCTaHOBMNEHbI, OTOOpaxaroTca
nokanbHo. Ecnn nokanbHO OTCYTCTBYET 3arpyXeHHbli Qann nakeTa
YCTaHOBKW NpunoxeHus, nHtepdenc otobpasmnt coobuieHme «There are no
available apk files in the local directory» («B nokanbHOmM kaTanore HeT
OOCTYNHbIX dannos apk»).

U-disk

NHuTepdenc U-gucka oTobpasnT NpunoXeHus, KOTopble MOXHO OTKPbITb Ha
USB-guncke.

Ecnn USB-gnck He nogkntoveH, nHtepdenc otobpasnTt coobuieHne «U-disk
not inserted».

Ecnn nocne nogknioveHus USB-gpucka Ha USB-ycTpomcTBe OTCYTCTBYIOT
dannbl apk ansa yctaHoBKUW, MHTepdenc otobpaxaeTt cooblyeHune «Thereis no
available apk file in the U disk directory».

About

B wuHTepdence «About» MOXHO npocmMoOTpeTb Moaens 06opyaoBaHUS,
NPOMYCKHY CNOCOBHOCTb, CEPUINHLIA HOMEP, MHDOPMaLMIO O BEpCUN, AaTy
OTrpy3km un uHdbopmaumio 06 yCTaHOBAEHHbIX onuuax. OTkponTe
BUPTYyasibHYIO KnaBuaTypy W BBeOUTE HOMEP NULEH3UW L1 YCTAaHOBKM
COOTBETCTBYIOLLMX ONLUNN.
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PucyHok 13-3: VIHTepdeinc «About»

MoxxHo yctaHoBuTb cneaytowme onumm: UART, LIN, SPI, CAN, 12C, 1553B, 429
W [Opyrme nocnepoBaTenbHble gekogepbl  (cm. rnaBy  «3anyck  u

OeKoapOoBaHMe NocnenoBaTeNbHON LWHbI»).

13.2 HacTpomkm

HaxmunTte Ha «Settings» Ha rnaBHOW CTpaHuLUe, 4TOObI BONTKN B MHTEpdenc
«System Settings». HacTpowmkn B uHTepdence Hactpoek BkatoyatoT Network
& internet, Display, Sound, Storage, System wn About Oscilloscope, kak
nokKasaHo Ha pucyHke 13-4.

1 8

w About Uscilloscope

PucyHok 13-4 VIHTepdenc HacTpomnKkmm CUCTEMBI
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MopkntoyeHmne WLAN (Heobxogmmo nogkntounTtb moaynb Wi-Fi)

Haxxmute Ha 3Ha4dok «WIFI», 4To6bl BONTK B HTEpdenc HacTpoek WLAN, kak
nokKkasaHo Ha pucyHke 13-5.

<« Network & internet

— Wi-Fi

PucyHok 13-5. Hactpowka nogkntoyeHus WLAN

Haxxmute Ha naHenb BKIKOYEHWS/BbIKIKOYEHUS, YTOObI BKIOYUTL DYHKLNIO
WLAN. Ocuwmnnorpad MOXET aBTOMaTMYEeCKM CKaHMPOBAaTb OKpyXXaroLiue
6ecnpoBoHble CETU 1 OTOOpaXkaTb X MMEHAa B BUAE Crncka.

Haxmumnte Ha 6ecnpoBOAHYHO CETb, K KOTOPOW HYXXHO MOAKMKYUTLCS, U
NosIBUTCA None BBOAa napons. Beegs naponb ¢ NMOMOLLbIO BUPTyanbHON
KnaBmaTypbl, HaxXxmute Ha «Enter», yTobbl Mogknto4YnTb ocumnnorpad K
6ecnpoBOAHON CETW.

[Mocne NnoAaKNI4YEHNA CETU HaXXMUNTE Ha LWWECTEPEHKY HACTpPOEK CrnpaBa OT

ceTtu, 4Tobbl NnpocmoTpeTb ee MAC-agpec, |IP-agpec, wnto3, DNS n gpyryto
nogpobHy0 NHGpOPMaUNIO.
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Haxmute Ha TekyLlyto CeTb, YTOObI MONYYNTb AOMNONHUTENbHbIE HACTPONKN
nna WIFI.

Ethernet

Mogkntounte pasbem LAN ocumnnorpada Kk cetmn Ethernet. T[locne
nogkntoyeHnsa Haxmmte Ethernet, 4To6bl BONTN B NHTEP(ENC HACTPOMKN
Ethernet, cm. pucyHok 13-6.

11:56 AM @ & I

< Ethernet

IP address
192.168.4.24

Netmask
Gateway

168.4.25

DNS1
2.168.4.25

Ethernet Ip mode
DHCP

0 P @ m D) 0]
13-6. HacTpowkun nogkntoveHus K cetn Ethernet
Touka pgocTtyna M co3gaHMe TOYKM AOO0CTyna Ha MOOWAbHOM TenedgoHe

(TpebyeTcsa nogkntoveHne mopynsa Wi-Fi)

Haxmunte «Network» n «Internet» -> Touka goctyna n obLwmin AoCcTyn K CETH,
4TObObI BONTW B MHTEP(enc HacTponkin Toukn goctyna WLAN.

Haxmunte «WLAN Hotspot», 4ToObl BOMTK B TOYKY OOCTYyMna n oTKpbITb ee. C
NOMOLLbIO BUPTYaNbHOW KNaBmaTypbl MOXHO BBECTN NMSI CETU 1 Naponb s

HaCTpoeK, KakK rokaszaHo Ha pwucyHke 13-7. [pyrne ycTpowmctBa MOryT
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obmeHumBatbca amnamm obnactm BUMOMMOCTW, MNOOKMOYasACb K TOYKe
BUONMOCTW.

11:57aM @ ¥ 5

< Hotspot & tethering

Ethernet tethering
hare phone's internet ct

0 4 ® n LD} o]
PucyHok 13-7. Hactpowrka noptatuBHom Touku goctyna WLAN

Owncnnen
Haxmute Ha 3Hadkm pgucnnes, 4Ytobbl HACTPOUTb YPOBEHb SAPKOCTU
ocumnnorpada, TEMHy Temy, obown, pas3mep wpudta wm pasmep

OTOOpaXkeHus.

YpoBeHb APKOCTU: YTOObI HACTPOUTb APKOCTb AUCINEN 9KpaHa, He0bXoaMMO
nepeTalnTb MHANKATOP COCTOSHUSA.

TemHas Tema: 970 (PyHKLMSA MCNO/Ib30BaHMNA YePHOro oHa, 4To6bl NPOAINTb
CpOK cnyx6bl 6aTapen Ha HEKOTOPbIX 3KpaHax.

O6ou: YctaHoBKa 060€eB 9KpaHa.

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



217

Pa3smep wpudTa: MIameHeHne pa3mepa wpudTa gucnnes CUCTEMbI.

Pasmvep oTobpaxeHusa: YBennyeHne Wwinm yYMEHbLUEHNE SNEeMEHTOB Ha
aKpaHe. HekoTopble MPpUIoXeHWsa Ha aKpaHe MOryT N3MEHSTb NOJIOXEHUE.

3ByK

Haxmmte Ha 3Ha4dyoKk «sound» W nepeTawmnTe WMHAMKATOP COCTOAHUS B
pasgene 3ByKa, YTOObl M3MEHUTb FPOMKOCTb MynbTUMeaua, rPOMKOCTb
OyaunbHMKa N TPOMKOCTb YBEOOM/IEHMIA. HaxaB Ha menoguto yBegOMIIEHNS
NO YMOJTYaHNIO, MPOMONTECH MO CMNNCKY BBEPX N BHU3, 4YTOObl BbiOpaTb
Menoauto, 3atemMm HaxmmTe Ha «OK».

XpaHeHwune

Haxmmnte Ha «Storage», 4T06bl BOWTN B WHTEpPdENC MNPOCMOTpa
NPOCTPAHCTBaA [O/1I9 XPaHEHUs, 3aTeM MNpPoOCMOTpUTe OOLLIYyID €EMKOCTb
XpaHUNnLia, pasmep OOCTYNHOrO MPOCTPAHCTBA, a TakXe pasmMep NamMmsaTu
NPUIOXEHNI (OaHHbIe MPUIOXEHUA N MeOnakoHTEHT), MN30bpaxeHui,
BUOE0, ayamo (My3bika, PUHITOHbI, MOAKACTbI U T. [.), 3arpy>KaemMoro KOHTEHTa,
OAHHbIX K3La u T. A.

306

Ecnn nopgkniodeHo USB-yctponctBo, o0TOOpasntca o0u@aa eMKOCTb
XpaHUNuLAa WU AOCTYMHbIA pasMep MamMsATW, a TakKe MOXHO yaanuTb 1
otchopmaTmpoBaTb SD-kapTy.

CHMMOK 3KpaHa

HaXxXmmte Ha CHMMOK 3KpaHa, 4YTobbl BOWTW B HACTPOMKW COXpaHEHWs
CHUMKOB 9KpaHa, 1 BKNo4unTe napameTp «Save screenshot to U disk». Korga
coegnHeHne ¢ U-guckom OygeT pacno3HaHO, CHUMMOK 3KpaHa oyaet
coxpaHeH Ha U-gucke nepBbiM (NyTb - PictureScreenshot). [Npwn oTcyTcTBUN
ancka U Ecnm gmnck nogktoyeH, OH COXpaHAETCs B TIOKabHOM XpaHUNLLE.
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A3bIK 1 meTOoq BBOAA

HaxxmuTte Ha 3Haukum «System — language» 1 BBoaa, YToObl yCTaHOBUTb A3bIK
cucTeMbl 1 criocob BBOAA.

A3blk: gobaBbTe A3bIK U MepeTawmTe ero Ha MepBylo MNO3ULMIO CrucKa
A3bIKOB, YTOObI cAeNaTh €ro CUCTEMHbIM A3bIKOM.

MpoBepka opdorpadun: ecnn 9T1a  QyHKUMS  BKIYeHa, byaer
aBTOMaTMYECKIN MPOBEPATLCA NPaBUIbHOCTbL BBOJA TEKCTA.

OKpaHHas KnaBmaTypa Bkto4yaeT B cebs knasmaTtypy Android u Gboard,
HaXMWUTE Ha 3HA4YoK ynpaBNeHUs SKPaHHbIMW KnaBuaTypamu, 4YTOObI

OTK/TIOYNTb OHY N3 HAX.

[lononHuTenbHble HACTPOMKW BKAKOYAKOT NPOBEPKY opdorpadun, cnyxoy
aBTO3aMNoNIHEHWNS, INYHbIN CNOBapb, CKOPOCTb yKa3aTerssl.

Oata n Bpems

Haxmute Ha «System» — 3Ha4yku paTbl M BPeEMEHW, 4TOObl YCTaHOBUTL
CNCTEMHYIO OaTy 1 BpeEMS.

icnonb3oBaHmMe ceTeBoro BpEMEHW: eCiv 9Ta Onuusa BKIOYEHa, B KAa4YeCcTBe
CUCTEMHOIO BpeMeHn OyaeT Mcronb3oBaTbCA BPeMs, MpenocTaB/ieHHOe

CETblO.

MNocne BKkOYEHUA BTOro NapameTpa OaTy U BPeMs Henb3f YCTAHOBWUTb
BPYYHYIO.

YcTaHOBUTL gaTy: YCcTaHOBKA CUCTEMHOWN AaTbl BPYYHYIHO.

YCcTaHOBUTb BpeMs: YCTaHOBKa CUCTEMHOIO BPEMEHIW BPYYHYIO.
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BbibpaTb YacoBOW Nosic: YCTaHOBKA YaCOBOIro Nosica BPY4HYHO.

icnonb3oBaTb 24-4aCOBYO CUCTEMY: ECNX 3Ta OMNUMS BKIKOYEHA, CUCTEMHOE
Bpems byaeT 24-4acoBbiM, a ECNN BbIK/1IOYEHA, 12-4aCOBbIM.

06 ocumnnorpade

B nHtepdence «About» cogepxumntca topugnyeckans nHpopmauuns, sBepcus
Android, IP-agpec, Homep cbopku n gpyras nHpopmauums.

[MopoepxmnBaemble obHoBNEHNA OHNaNH: obHoBNEHME
BK/TIOYEHWSA/BbIKNTIOYEHUSA CUCTEMbI, OOHOBNEHWE NPUOXEHNSA, OOHOBIEHME
nHTepdelnca 3arpy3km, o06HOBEHME PYKOBOACTBA NOMb30BaTENS...

13.3 YnpaBneume pannamm

MpunoxeHne meHepxepa dannoB MoXeT obecneynTb ObICTPbIA OOCTYMN U
ynpasneHmne pasnmnyHbiMuy annamm, XpaHsawmmmnca Ha obopynoBaHIA.

HaxXmumnte Ha 3Hadok npunoxeHus «Files» Ha akpaHe rnaBHOW CTpaHWULUPbI,
4TOObI BONTW B MHTEP(ENC yrnpaBneHms ¢amnos.

Recent: nokasbiBaeT annbl, KOTOpPble OblIN HEAABHO OTKPbIThI

Classification: npocmoTp danoB no Tunam, BKoYasa n3obpa)xeHus, BUAEO,
ayamno, OOKYMEHTbI, 3arpy3kum, STO n T. a.

Local: npocmoTp coaepXumoro, XpaHdaulerocs B ocuwnnorpade, B
TpagMUMOHHOM pexmnme cnmcka nanok. Ecnmn nogknioyeHo USB-ycTponcTBo,
copepxunmoe USB-ycTpoincTBa Takke MOXET ObITb JOCTYNMHO Yepes3 BHELLIHEE
XpaHunuLie.

[na paboTbl ¢ harnamm NPoOCTO HAKMUNTE U yaepXMBaMTe ognH dann, 4Tobbl
BblIbpaTb ero. BoibpaHHbIN hann 6yaet NOMeYeH CUHUM cMBONOM ». 3aTem
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Ha)XMUTe ocTaBLuMeca annbl A8 Bblbopa. 3aTeM HaXXMNTE Ha OCTaBLUMNECS
dannbl, 4TObbI BbIOPaTh NX. ECNn Heobxoammo BbibpaTh BCe hainbl, HAXXMUTE
3HaAYOK B NpaBOM BEPXHEM YI/ly 3KpaHa N HaxXmMuUTe Ha «Select all», 4To Takxke
BK/IKOYAET KOMMpPOBaHWE, Bbipe3aHune, cxxatne, NepenmMeHoBaHmne n gpyrme
onepauun. Haxxmmte 3Ha40OK KOP3WHbI, 4TOObI yoanuTb dannbl.

13.4 Kanbkynarop

HaxmumnTte Ha 3Ha4YOK KanbKynaTopa Ha FMaBHOW CTpaHWLUE, YTOObl OTKPbIThb
NPUNOXEHMNE KanbKynaTopa.

KaﬂbeﬂﬂTOp MOXET BbINMNO/IHATL TMPOCTbIE€ BbIYNCIEHNA  CJTOXXEHWA,
BblMNTaHWA, YMHOXEHWNA N AENEHNA, a TaKXKeE Hay4YHbl€e BblHNC/TEHNA.

13.5 bpay3ep

Haxmwnute Ha 3Hadok Opay3epa Ha rfnaBHOW CTpaHuue, 4Tobbl BONTU B
nHTepcgenc bpaysepa. [locne aToro, ecnu COCTOAHWE CETU XOopoluee, OH
MOXET NOoNYy4YnTb AOCTYN K IHTEpHeTy.

13.6 F'anepesn

Haxmunte Ha npunoxeHune «Gallery» Ha rnaBHOM cTpaHuue nHTepdenca,
4yTOObl BOUTU B MHTepdenc npocmMoTpa mn3obpa)xeHum, Kak NokasaHo Ha
pucyHke 13-8.
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PucyHok 13-8. VIHTepdeinc npocmoTpa n3obpaxeHuim

[anepes npenocTaBnsieT NOKaNbHO COXpaHeHHble doTorpacdun/Bmuaeo ¢
dyHKUMAMN  npocMOoTpa  n306paxeHun/Bngeo wn  pegakTMpoBaHUS
doTorpadpui.

B uHTepdenrice npocmoTpa 1M300paxeHNn n306paKeHnss 1 BNAEO MOXHO
KnaccuguumpoBaTb MO pasHbIM KaTeEropusiM 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 3KkpaH. [Mpn npocmoTpe BMAOEO npoBeanTe nanbLemM BNEBO U BMpaBo,
4TOObI BbIOPaTh BUOEO, KOTOPOE HEOBXOAMMO BOCNPOM3BECTU. HaxxmmnTe Ha
KHOMKY BOCMNPOM3BEAEHNS B BUAE TPEYrofbHUKA, W BUOEO HAYHET
BOCMNPOM3BOANTLCA  aBTOMAaTUYECKW. KocHunTecb  3kpaHa,  4TOObI
NPUOCTaAaHOBUTb BOCNpoun3BeaeHme. B pexxnume otobpaxeHmnm Ha BECb 9KpaH
nepetawute wn3obpaxeHna BNEeBO W BrpaBo, 4YTOObl MPOCMOTPETb
npenblaoyLlime n cnegyowme n3obpaxeHums. HaxxmmTe Ha KHOMKY nepexofa Ha
lar Hasaf, 4Tob6bl BbIATU M3 MOMIHO3KPAHHOIO pexmnma, Kak rnokasaHo Ha
pucyHke 13-9.
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PucyHok 13-9. VIHTepdenc noNnHO3KpaHHOro NPOCMOTpa N306paxeHnn

Mpn npocmoTpe M306paXeHUM U BUOEO HAXKXMWUTE Ha OMNUUIO B MNPaBOM
BEPXHEM YI/y 9KpaHa 1 LWEeNKHUTE, YToObl BbiOpaTb 9nemMeHThbl. 13o06paxeHuns
N BUOEO MOXHO BblOpaTb. HaxxmmTe Ha 3Ha4YOK KOP3MHbI B MPaBOM BEPXHEM
yrny aKpaHa, 4tobbl yoanmntb n3o006paxeHuns nnm suaeo.

Mpn noakntoueHun USB-ycTponctBa K ocuwunnorpady, ecnum Ha USB-
YCTPOMCTBE €CTb W3006paxeHuss nnm BWUOEO, OHWM OyayT aBTOMAaTUYECKW
oTobpaxaTbcs B MHTEpdENCE NPOCMOTPa N300paxKEHN.

13.7 Kanenpapb

HaxxmuTte Ha 3Hadok npunoxeHuns «Calendar» Ha akpaHe rnaBHOWM CTpaHULbI,
4TOObI BONTN B MHTEP(ENC KaneHJaps.

Haxmunte Ha «TODAY» B npaBOM BEPXHEM Yriy 3aKpaHa, YToObl NepenTun
HENnocpeaCcCTBEHHO K CErogHALLHEN aaTe.

HaxmunTte Ha gaTy B N€BOM BEPXHEM Yy aKpaHa, YTobbl HACTPOUTb CTUIb
oTOOpaXkeHnsa KaneHgapsa No gHAM, HefleNnaM 1 MecsLaMm.
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13.8 neKTPOHHDbIE MHCTPYMEHTDI

Mpuno)XeHne aNeKTPOHHbIX MHCTPYMEHTOB MOXET NpPefoCcTaBUTb YO0OHbIN
Habop 9NEKTPOHHbIX MHCTPYMEHTOB [J151 BbIYMCNEHUS.

12:202PM @ ¥

Res Vol divider cal

Reactance cal

Colored ring R cal

Resonant cal

RC filter

Parallel resistance

Three-terminal voltage

Node voltage division

Precise resistance

PucyHok 13-10. DyHKLMSA 9NEKTPOHHbIX MHCTPYMEHTOB [O/191 BbIYNCEH NS

13.9 Yachbi

Haxmute Ha 3Ha4yok BpeMeHn Ha rnaBHOWN CTpaHmnue win 3Ha4yoK
npunoxenuna «Clock», 4Tobbl OTKPbITb 9KpaH HAaCTPOEK YaCcOB, Kak NokasaHo
Ha pucyHke 13-11.

ByannbHuMK

Add an alarm: HaxmumnTe Ha KHOMKY «+» HUXe, YTOObl 406aBUTb OYAUITbHUK U
co30aTb HAaCTPOMKMN.

Alarm time: nepeTtawmte po3oBytO TOYKY Ha unpepbnarte, YTobbl YCTAHOBUTL
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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 menoguio OyounbHUKa, MOAOEPXMBAET
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 HMXXHEN YacTu CTpaHUUbl peaakTMpOBaHUSA

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
BblIbepuTE ropon B CNmcke ropoaos.

Tanmep

Add timer: Beegute yac, MUHYTbl U CEKYHAbl, HAXMUTE Ha TPEYrofbHYHO
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 BPEMEHMW.

Pause: Haxxmumnte Ha KHOMKY C OBOWHbIM MPSAMOYrOSIbHUKOM HMXE, YTOObI
NPUNOCTAaHOBUTb CEKYHOOMED.

Mark: HaxxmuTte Ha Kpyrnyto KHOMKY, YToObl coenatb OTMETKY.

PucyHok 13-11. YcTaHoBKa BpemeHu

13.10 OTxnioueHme NnMTaHma

Haxmunte v yoepxwuBante KHOMKY NNTaHUA @, 4TOObl OTKPbITb MEHI
HaACTPOMKW BbIKJTKOYEHUSA MUTAHWSA, KaK MOKa3aHOo Ha pucyHke 13-12. QyHkuums
BbIKJIIOYEHWSA NMNTAHUA COOEPXUT 4 BapuvaHTa: BbIK/lOYEHWE, Nepesarpyska,
pexnmM oxugaHus, 610KMpoBKa 9KpaHa.
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PucyHok 13-12. VIHTepdenc BbIKIHOYEHNSA MATAHUSA

O
BbikntoueHue: Haxmunre KHonky , YTOObI BbIKHOYUTb ocuunnorpaag.
Mepesarpyska: HaxxmmnTe KHOMNKY , YUTOObI BbIMOMHUTb NMepe3arpysky
ocuunnorpada.
Pexxum oxumpaHmsa: Haxmute Ha KHOMKY , 4TOObI NepeBecTun

ocumnnorpad B pexXnm oOXuUOaHus, HAXMNTE Ha KHOMKY NMTaHWSA @, 4YTOObI
BbIBECTUN €r0 N3 peXMMa OXXUOAHWNS.

S

BnoknpoBka 3akpaHa: Haxmute KHOMKY , 4TOObI 3abnokmpoBaTb
aKpaH ocuunnorpacdga, NoOBTOpUTE 3TO AENCTBUE, YTOObI pa3bnokupoBaTb
9KpaH.
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13.11 ES file Explorer

Vicnonb3ymte 6paysep damnos ES gna 6ecnposogHon nepepayn dannos
ocuwunnorpada Ha KOMMNbOTEPbI 1 CMAPTEHOHDbI.

MopgkntoumTte ocumnnorpad Kk Wi-Fi n HaxognTecb B TOM XXe CETEBOM LLUIO3E,
ytTo ” KomnbtoTep/cmapTdoH, HaxmuTe «Network» B npaBor 4acTu
nonb3oBaTenbckoro nHtepdenca ES file Explorer, 3atem Haxmute «View on
PC» n « TURN ONp», ytobbl nonyunts ftp-agpec v nopr.

553PM * @

= A o View on PC

Network Stalus

<unknown ssid>
L)
=
L ]

Input the address on your PC

fp://192.168.2.129:3721/ 2

)

PucyHok 13-14. ES file Explorer

Ha komnbloTepe: yctaHOBUTE nNporpammy ftp-knmeHT, B KayecTBe npumepa
3necb mcnonblyetcs FileZilla. Tlomectnte KomnbioTeEp U ocuwnnorpad B
OONH CEeTEeBOM W03, CO3[anTe HOBbIM CaWlT, WUCMNOAb3YyWTEe MNPOTOKON
nepegadin danmnos FTP, BBeouTte agpec XocTa W HOMep MopTa,
creHepupoBaHHble npoBoaHMkKom dannos ES ocumnnorpada, n yctaHoBUTE
TWN BXO4a B CUCTEMY - aHOHNMHbIW.
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X || Remote site: |/
: /

General Advanced Transfer Settings Charset B appMarkerCache
Protocol: | FTP - File Transfer Protocol v ?, .estrongs

? UserGuideCache
Host: 192.168.2.129 !Eom 3721 B Naris
Encryption: | Use explicit FTP over TLS if available v ? Android

? appMarket
Logon Type: | Anonymous v ?, Audiobooks

? backups

? DCIM

PucyHok 13-15. FileZilla

Ha cmapTtdoHe: yctaHoBUTE NpunoxeHne ftp-knneHT, B KadecTBe npumepa

MOXHO B3ATb npunoxeHme ES file explorer. Pazamectnte cmaptdoH 1

ocuwmnnorpad Ha 0 QHOM CETEBOM LWINKO3e, oTKpounTe ftp m BBegute URL-agpec

N HOMEp MopTa, CreHepupoBaHHblie ocuunnorpadom ES file explorer, n

noaKnto4YnTeCh (BBOA Y4€THOW 3anncn 1 Napons He TpebyeTtcs).

URL 192.168.2.129

Port 3721

Account

Password

Mode

Codec

Title

PucyHok 13-16. ftp cepBep Ha cmapTdoHe
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Download

Movies

DCIM

appMarket

backups

Pictures

Android

UserGuide

Music

Podcasts

Ringtones

&

192.168.2.129
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13.12 BinToCsv

CoxpaHsiemble gaHHble 1 gnnHa danna CSV moryTt gocturatb 360K. Ecnn
rnybrHa namaTtn npesbiwaeT 360 K, a He06XoaAMMO COXpPaHUTb BCE TOYKMN
OAHHbIX, BaAM HY>XHO COXpaHWUTb ocuunnorpammy B opmaTte BIN, a 3atem
npeobpasoBatb dopmaTt BIN B dopmat CSV ¢ nomouwbid HacTONbHOro
MHCTpyMeHTa BinToCsv, 4UToObl COXpaHUTb BCE TOUYKN OAHHbIX.

1206PM @ ¥

No. Name Size Process Del

1 2401150002 bin 703.38KB Incomplete DEL

+ Add to utput patl smart/bin2csv

13-17. NMpunoxeHune BinToCsv

Mcnonb3oBaHue: coxpaHuTb ocuunnorpammy B dopmate BIN, nogpobHee
cM. B rnaBe 8 8.3 «XpaHeHmne ocumnnorpammy». [epengnte Ha pabounin cton
n oTkpowmTe npunoxeHme BinToCsv. Haxmumnte kHonNky «Add» B neBom
HVXKHeM yray. [Nporpamma aBToMaTU4eCKU nepengeTr K MecTy COXpaHEHUS
BIN-cbaina no ymonyaHutio n otkpoeT coxpaHeHHbin BIN-dann. Haxmute
KHOMNKY «Start» B NpaBOM HWMXHEM Yyriay n [OXAWTECb 3aBEpPLUEHUS
KOHBepTauuw. lNyTb BbIBOOA HE NnoaaepXxmnsaeT mogndurkaumio.
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No. Name Size Process Del

[ 1 I 2401150002 bin 703.38KB Transform:56%

+ Add to utput path smart/bin2esv

13-18. BbinonHsaetcsa npeobpasoBaHue BIN B CSV

[Mocne 3aBepLUeHMa NpeobpasoBaHNA OTKPOMTE NMPUNoXeHmne ansa paboTbl ¢
dannammn n BBegute nyTb smart/bin2csv, 4TOObLI HaAWTK YCMNELIHO
npeobpa3oBaHHbIN hamn csv. Takme cdamnbl 3aHMMaAOT 60NbLLIOW 0O6bEM.
[Mepen koHBepTaunen obpaTnTe BHUMaHME Ha OCTaBLLUeeca MecTO B NaMATHU
ocumnnorpada (32 6, 6e3 yyeta 3aHNMaAEMOIro CUCTEMHOIO NMPOCTPaHCTBA).
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nasa 14. [lncraHUMOHHOE ynpaB/ieHne

B aTom rnaBe onucbiBaeTcs NPUMEHEHMNE XOCT-KOMMbIOTEPA, MOBUABHOrO
ANCTaHUMOHHOro ynpaenenma m komaHg SCPI, 4tobbl NOHATH YHKLUMN
ONCTaHLUMOHHOrO ynpasneHusa ocuunnorpada cepun OVS.

e  XOCT-KOMMNbIOTEP

e MobunbHoe ANCTaHUMOHHOE yrpaBneHme

o SCPI
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14.1 XocT-KOMNbIOTEP

[na ynpaesneHmnsa nprnbopom ¢ NOMOLLbIO NporpaMmMHoOro obecnedyeHmsa XocT-
KOMMNbOTEPA CHadana Heobxoaumo yctaHoBUTb pApamBep NI, 3atem
3arpy3mTb W YCTAaHOBWUTb nporpammHoe obecneyeHne RemoteDisplay.
[laHHOe nporpammHoe  obecneyeHne NPUMEHMMO  TONbLKO AN
ocuwmnnorpada cepum OVS.

14.1.1. YcTaHOBKa NporpaMmMHOro ooecne4yeHms XoCcT-KoOMmnbioTepa

MpunmeyaHwme: [MporpammHoe obecne4yeHmne XOCT-KOMMbIOTEPA
noanep>XmMBaeT ToNbKo onepauynoHHyto cuctemy Win7 nnm 6onee no3gHtow0
Bepcuto. CHayana Ha komnbloTeEpe Heobxoammo ycTtaHoBUTb apavBep NI-
VISA.

|
i
)

bal > TR v O 2ETE
0 & = h Sl Fo/h
v &K (1)
RemoteDisplaySetup(Micsig)ip-inp... 2020/1/4 10:38 ERE 15201 KB

PuncyHok 14-1. [NporpammHoe obecneveHmne RemoteDisplay
14.1.2. NoaxnoueHmne XoCT-KOMNblOTEpa

MopknioueHme c¢ nomowbio USB: noagknwoumte USB-ycTpomcTteo K
KOMNbOTEPY U ocumnnorpady ¢ nomoubio USB-kabensa nepegaym gaHHbIX.
[Mocne Toro, kKak KomMnbtoTeEP pacno3HaeT USB-ycTpomncTBo, OTKPOMTE XOCT-
KOMMbIOTEP, YCTAHOBUTE pexmnm nogkntoyeHns Ha USB , 1N nHopmauns
o6 ycTpomcTtBe oTObGpa3uTca B Mone oTobpaxeHus wHdopmaumnm o6
YCTPOWCTBE B MPaBOM HWMXHEM Yyrny. OTO O3HayaeT, 4To ocuwunnorpad
HanaeH. HaxmuTe, 4Tobbl NOOKNOYNTLCA K BblIOpaHHOMY ocumnnorpady.

NMogknioueHme ¢ nomouwbtio WIFI: B HacTpoikax ocumnnorpada — MeHIo
WLAN Bbibepute WIFI n nogkntounte 10T Xe WIFI K komnbloTepy, 4TOobbI
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ybeamTbCcs, YTO KOMMbIOTEP M ocuymnnorpacd HaxogaTcAa B OOHOM ceTu.

Net TEE

OTkpownTe XOCT-KOoMMboTep, ycTaHoBuTe Net - B KayecTBe pexmnma
noakato4YeHnsa, m unHdopmauna ob YycTpoucTBe o0OToOpasnTcsa B Mnone
oTobpaxeHus nHhpopmaumm o6 yCTPOMCTBE B MPaBOM HVDKHEM yrny. 910
O3HayaeT, YTo ocuwmnnorpad HampeH. Haxmurte, 4ToObl NOOKIOYUNTLCA K
BbIbpaHHOMY ocuunorpady.

MopknioueHne c¢ nomowbio BBopa IP-apgpeca: B cnyyae ceteBoro
nopgkntoyeHna (WIFI nnn LAN) Hanpsamyto BeeaguTe |[P-agpec nogknoyaemoro
ocumnnorpada B nNone oTobpaxeHnsa wuHpopmaumm o6 ycTpowmcTBe
ocumnnorpada B MNpaBOM HWDKHEM yriny, a 3arteM HaXMnTe Ha KHOMKY
COCTOSIHMA  nogknayeHunss  ocuunnorpada. XocT-komnbtoTep  byaer
NOAK/IOYEH K ocumnnorpady, COoTBETCTBYOLEMY BBeaeHHOMY |IP-agpecy.

14.1.3. Onncanmne oCHOBHOro MHTepdenca

1 2 3 4 5 67 89

PucyHok 14-2. IHTepdenc XxocT-koMnbloTEPa
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1.

BK/TIOYEHWSA/BbIKTIOYEHUS

KHonka

XOCT-KOMMblOTEPA

Haxmunte, 4ToObl BbINTU M3 NPOrpaMmMHOro
obecneyeHnsa XoCT-KOMNbIOTEPA

2. KHonka

noakntoYeHns ocumnnorpada

COCTOAHNA

KHonka nmeert 0Ba COCTOAHWNA:

3eneHbin LIBET: noaKn4YeHmne K
BbIOpaHHOMY ocumniorpady npm HaxaTtmnmn
KpacHbii LiBET: OTKJ/IIO4EHME oT

ocuwunnorpada npn HaxaTuu

2 I

Kamepbl

KHonka ObicTpon

Haxmunte, 4tobbl 66ICTPO caenaTb CHUMOK.
CHUMKWN XpaHATCA B JIOKaJlbHOM Kartanore
C:\Users\Public\Pictures

4, 8. KHonka Bupeos3anucu

HaxXmuTe, 4ToObl BKITHOYNTb UV BbIK/THOYNTD
dyHKUMIO BUAeo3anucun. Buaeo xpaHaTtca B

NOKanbHOM KaTtanore
C:\Users\Public\Videos
5_ KHOMKa XpaHeHWs Ha 3agaeT MecTa XpaHEeHWUsi CHUMKOB U

XOCT-KOMMblOoTEpPE

BMaeo3anncem

R ==

noakatoYeHnsa ocumnniorpada

Boibop  pexunma

[ocTynHbl noakntoYeHmsa ¢ nomoLlbio USB n
WIFI

NMpumevaHme: lNogknovyeHMe ¢ NOMOLLbIO
WIFI
ocumnnorpad M KOMMbOTEP HaxoOAaTCAa B

AOJ1XXHO rapaHTNpPOBaATDb, 4yTO

O[lHOW ceTn
7. Obnactb oTobpaxkeHus xocT-| CUHXPOHHOE oTobpaxkeHune C
KoMnbloTepa ocuwunnorpagom
8. OTobpaxeHue OTobpaxeHne wmopgenu ocuwunnorpada,
MHpopMaLmmn 06 | pexmnma NOOK/HOYEHUNS, CEPUNHOIo
ocuunnorpade Homepa, |IP n gpyron nHpopmaunn, Boi6op
ocumnnorpada ansa NnoaKrYeHms
9. ObnacTtb ynpasneHnsa | KHonka ob6nactu ynpaBneHuss Qopmon
dhopmon curHana XOCT-|CUrHana umeeT Ty Xe QYHKUWIO, 4TO U
KOMNblOTEPA KHOMKa Ha ocuwunnorpade

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



235

14.1.4. Onncanmne pabouero nurepdenca

XocT-KoMNbloTEP U ocuunnorpad OToOpaxkaldTCA CUHXPOHHO, a PEexXum
PaboTbl C OCUMNNOIPaMMOW U PEXNM OTKPbITUA U 3aKPbITUA MEHIO TaKme Xe,
Kak U Ha ocuwunnorpade; nesas KHOMKa MbIlUXA WU PEXUM paboTbl OQHUM
nanbLUem Takume Xe, U 06a OHM MOryT BbIMOMHATL ONepauun CKONbXeHus,
LLieNYKa, nepeTackmuBaHusa v T. A.

14.1.5. XpaHeHue n NpoCMOTp n3obpaxeHniA u BNAeo
HacTponku xpaHeHns n3obpaxeHum n BUOeo:

OTKpONTE HACTPOMKWN XPaHUIULLA XOCT-KOMMbOTEPA ﬁ,, 3apjanTe MecTo
XpaHeHUs N306paxeHnin n BUAEO, Kak NMOKA3aHO Ha PUCYHKE HUXKE:

Setting X

Snap: | Ci\Users\Public\Pictures

Record: |C:\Wsers'\Public\Videos

0K, Cancel

PucyHok 14-3. HacTporka XxpaHunuuia XocT-koMnboTepa

CHumMmKK XxpaHsaTca B nokanbHom katanore C:\Users\Public\Pictures no
ymon4daHuto. Mbl TakxXe MOXEM XPaHUTb UX B Katanore, KOTOPbIA Mbl CaMu
onpenensiemM B COOTBETCTBUM C HAWLIMMMN COBCTBEHHLIMWN MOTPEOHOCTAMMN.
Hanpumep, mbl xpaHum doTtorpadum B katanore «mini photo» Ha gncke E-
drive. MecTo XxpaHeHus BMOeO MOXHO 3a4aTb TakMM Xe obpasom, 1 3aTem
Ha)xaTb Ha «OK».
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Setting | Browse for Folder

EE— R

Snap: ‘ C:\Users\Public\Pictures ‘

= Pictures

Windows {C:)

Software (D:)

v SC (E:)

OK Cancel BANDIZIP-PORTABLE-GL-64BIT
Clash for Windows

Continuum

DAUM

DriverGenius

Record: l C:\Users\Public\Videos

mini photo
Netease

PucyHok 14-4. /IameHeHne KaTanora xpaHeHus

MpocmoTp n3obpaxkeHnin n BUOEO:

OTKponTe KaTanor xpaHeHUsa M3obpaxeHwnn (BMaeo), YToObl NMPOCMOTPETL
n306paxeHuns (BUOEO), XpaHSALLMECH HAa XOCT-KOMMbIOTEPE.

<  mini photo = O

“ Home Share View
& v. A\ » ThisPC » SC(E) » miniphoto . ¢ Search 1 pheoto

~
58 This PC
J 3D Objects
I Desktop
B Dodlimerts 2020010411130 20200104111932, 20200104111923
bmp bmp bmp

Jj} Downleads
& Music

| Pictures

M smart

B Videos

‘s Windows (C:)
- Software (D)
- (E)

v
3 items
1 e O, - e ) e ————————————————————————=

PucyHok 14-5. [lpocmoTp n3obpaxxeHuim
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14.2 MobunbHOEe AMCTaHLUMOHHOE YnpaB/ieHme

Ocuwnnnorpadsbl cepmnm OVS nogaepXxmBatoT OUCTaHLUMOHHOE yrpaBneHne ¢
mobunbHoro TenedoHa (Android n iOS). 1ns aToro HeobxoanMo 3arpy3nTb
npunoxeHne Android nyctaHosutb ero. [1na iOS nepenanTte B marasuH Apple
n Hangute «Tablet Oscilloscopey, 4ToObl NONY4YUTL €ro.

[Mocne ycnewHoro noaKMYeHUs MPUIoXeHUs MOOBUIbHOE YCTPOWCTBO
MOXHO WMCMNONb30BaTb ANS1 yNpaBneHnsa ocuunnorpadom n oTobpaxeHuns
NHTepdenca ocunnnorpada B pexxmme peanbHOro BpeMeHW.

PucyHok 14-6. IHTepdenc npmnnoxeHus

PucyHok 14-7. YcnelwHoe NnogkntoyeHmne npunoXXeHus

MpunnoxeHne Android MOXHO NOAKNOYNTL ABYMS COcobamu:
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1. icnonb3oBaHMe nMoOpTaTUMBHOWM TOYKWM OOCTyna ocuunnorpada:
MOOWNBbHBLIN  TenegoH MOXHO MOAKMKYNTL K TO4YKe [JocTyna
ocumnnorpada. Beegute IP-agpec ocunnnorpacga 192.168.195.149 B
none |P-agpeca B mpaBOM HMXHEM yrny 9KpaHa Agnsa ycrnewHoro
NOOKNOYEHUS C LENbIO YrPaBNeHNS;

2. Mopgkntouynte MobunbHbIN TenedoH 1 ocunnniorpad K CErMeHTy CeTn

noa ogHUM MapLlupyTmnsaTopom: npocmoTtpuTe |IP-agpec ocumnnorpada

n BBegunTe 9TOT |P-agpec B npaBoM HUMXHEM yrny MoO6WnIbHOro
TenedoHa ansg ycrnewHoro NoakatoyYeHus.
PekomeHayeTcsa nepsbivi cnocob NnogKntoyYeHns.

14.3 SCPI

Mpnbopbl cepunm OVS no3BonaiOT NporpamMmMmpoBaTb W ynpaBnsTb
undpoBbiMm ocumnnorpagom ¢ nomouwbto komaHg SCPI («CtaHpapTHble
KOMaHAbl AN NporpaMmMmpyemMblx NpmnbopoB») ¢ komnbloTepa Yepes USB,
LAN vnnn Wi-Fi.

[na nony4yeHnsa oononHUTENbHOWM MHOPMaLM 00paTUTECh K PYKOBOACTBY
No NPOrpaMmMmnpoBaHMIO AAHHOIO NPOAYKTa.
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Mmasa 15. ®yHKYMM OOHOBNEGHMA N MO epHM3aLmn

B atolm rnaBe onucbiBaloTCA MeTOoAbl OOHOBNEHWS MNPOrpPamMmMHOro
obecnevyeHnsa n gononHuTenbHblie MYHKLUNK. PekomeHayeTcs BHUMATENbHO
npoYnTaTh 3Ty rNaBy, YTOObI N3Yy4nTb PyHKLUMKM 0OHOBNEHUA ocuunnorpada
cepum OVS.

e (O6HoBNEHME NporpammHoro obecnevyeHuns

e [JlobaBneHme goNONHUTENbHbIX PYHKUWNA

PykoBopncTBO no akcnayatayumv. Ocymnnorpacd naéopatopubiii VESNA OVS6



240

15.1 O6HOoBNREeHMe nporpamMmmHOro obecneueHmn

KomnaHusa npownssBoguTenb 4acTo BbiNyCKaAeT OOHOBNEHUS MPOrpamMmmMHOro
obecneyeHns pOns CBOMX MPOAOYKTOB. IOna Toro 4yTtobbl OOHOBWUTL
nporpaMmmHoe obecnedeHne ocuwunnorpada, MOXHO  NOOKIKYUTb
ocumnnorpad k WIFI gna paboTtbl B CeT M OTKPbITb MPUIIOXEHUE
SystemUpgrade gns npoBepkn 1 ycTaHOBKM OOHOBNEHUA.

No new version!

PucyHok 15-1. NMpunoxeHne SystemUpgrade

AN MpumeyaHme: obpaTnTe BHMMaHWE, 4YTO HeobxoaMmo NoaAepPXMBaTb
MOLLHOCTb ocuunnorpada 6onee 50% npwn yctaHOBKE OOHOBNEHWI N AN
obHOBNEHMA NOAKNOYNTE ocuunniorpad K agantepy, 4Tobbl NpeaoTBpaTUTb
aHoMarnbHyo paboTy ocuunnorpada ns3-3a HegoCTaToO4HOWM MOLLHOCTW.

Y1066l NPOCMOTPETL TEKYLLEE YCTAHOBIEHHOE NporpamMmmHoe obecneyeHue
N NPOLUMBKY, HaXMWUTE Ha nporpamMmmHoe obecneyeHne «App Store» Ha
cTpaHuye «Home», 4Tobbl O0TOGPaA3nTb MHGOPMALUIO O MPOrpaMMHOM
obecneyeHnn 1 npowmeke ocumnnorpada Ha akpaHe «About». Cm. pasgen
«MarasmH NpunoXeHum».
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15.2 [lo6aBnenme oOoNONHMNTENbHBIX (DYHKUMNA

Haxmute Ha 3Havyok «App Store» Ha cTpaHuue «Home», 4yTobbl 0TOOPa3nTb
YCTaHOBNEHHbIE N HEYCTAHOBNEHHbIE AEKOANPOBAHHbIE PYHKLMW Ha SKPaHe
«About». Cm. pazgen «MarasmH npyunoXxeHuim».

e

PucyHok 15-2. YctaHoBneHHasa pyHKuUMA (cnpasa)
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nasa 16. CnpaBouHana nHdpopmaymnn

B aTo rnaBe ykasaHbl KaTeropun W3MepeHunin, noaxogsalime ans
ocumnnorpada, n nogaep>XmBaeMbli YPOBEHb 3arpsASHEHUA OKpPYXatoLLen
cpenpbl. PekomeHayeTca BHUMATENBHO NPoYMTaTh 3Ty rnaBy, YTOObl N3Yy4YnNTb
YyCNoBWS NCnonb3oBaHus ocuunnorpada cepum OVS.

e KaTeropus namepenus

° CteneHb 3arpAa3HeHnA
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16.1 KaTeropmna namepenmn

KaTteropmsa namepenunin ocumnnorpada

Ocuunnorpadbl OVS B OCHOBHOM WMCNONb3YHOTCA ONA WU3MEPEHUN B
KaTeropum namepeHunm .

OnpepneneHne KaTeropmm N3amMepeHuns

Kateropus namepeHun | npegHasHadeHa gns nUSMepeHnn, BbIMONHAEMbIX B
uensx, He nogkntoveHHbix Hanpsmyto K CETU MUTAHUA. Mpumepamn
ABNAIOTCA M3MepeHuns B Uensax, He noakntodeHHbix kK CETU MNTAHNA, n B
cneunanbHO 3alUnLLEHHbIX (BHYTPEHHMX) uensax, noaknoyeHHbix Kk CETU
MNTAHNA. B nocnegHem cnyyae nepexogHble HanpsXeHus SABNArTCA
NepeEMEHHbIMN; N0 3TOWM NPUYMHE  CNOCOBHOCTL  06OpyaoBaHUSA
BblOEPXWMBaATb NepexogHble Harpy3ky CTaHOBUTCSA N3BECTHA MoJ1b30BaTesto.

KaTeropusa namepeHunin Il npegHasHayeHa anst USMEepPEHMIA, BbINOSHAEMbIX B
Lensx, HenocpeacTBEHHO MNOOKMKYEHHbIX K HW3KOBOJSIbTHON YCTaHOBKE.
Mpumepamun ABNAOTCA M3MePeHMs Ha ObITOBbIX Npubopax, NOPTaAaTUBHbIX
WHCTPYMEHTaxX N aHanorm4yHom obopyaoBaHuN.

Kateropusa namepeHun lll npegHasHayeHa onga namMmepeHuia, BoIMOSHSAEMbIX B
3naHun. Nprnmepamm ABNAIOTCA N3MEPEHUS Ha pacnpenennTeNnbHbIX LWnTax,
aBTOMAaTUYECKMNX BbIKIOYATENAX, 9nekTpornpoBodke (Bkntovas kabenu,
LUWNHbI, pacnpenennTesnbHble KOPOOKW, BbIK/KOYaTENW, pPO3ETKU) B
CTaUMOHapPHOW YCTaHOBKE, a TakXe Ha 060pyAoBaHMN MPOMbILLINAEHHOIO
HasHayYeHMss 1 HeKoTopomMm  Apyrom  obopygoBaHuW,  Hanpumep,
CTaLUMOHapPHbIX ABUraTensix ¢ NOCTOAHHbLIM NOAKTHOYEHMEM K CTaLMOHAPHOW
yCTaHOBKE.

KaTeropusa namepeHunn |V npegHasHadyeHa ongd MamepeHun, BbiNONHAEMbIX
Ha NCTOYHUKE NNTAHNA HN3KOBOJIbTHOW YCTaHOBKMW.
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MpumepamMn  ABASAIOTCA CUYETYUKW  SNIEKTPOSHEPIMN N USMEPEHNS Ha
NePBUYHbIX YCTPOWCTBAX 3aLLMTbl OT CBEPXTOKOB 1 YCTPOMCTBAX ynpaB/ieHns

nynbcauymnamMmm.

Cnoco6HOCTb BblAEPXNBaTb KPaTKOBPEMEHHbIE BO3OENCTBUS

&MaKcmmaanoe BXOOHOE HanpsaxXeHme aHanoroBoro Bxoga

Kateropua | 300 B (cpepHekBagpaTuyHOoe 3HadeHue), 400 B (nmukosoe

3Ha4deHue).

16.2 CTeneHb 3arpasHeHms

CrteneHb
3arpA3HeHuns

Ocuwmnnorpadbi cepmum OVS moryt paboTtaTb B cpefiax Co CTEeNeHbIo
3arpsAsHeHuns 2 (Mnun cteneHblo 3arpsasHeHus 1).

Kateropuu cteneHun
3arpssHeHNs

CrteneHb 3arpsi3HeHus 1: 3arpsasHeHne OTCYTCTBYET WK UMEET MECTO
TOJIbKO CyXO€, HEMpoBoOAsLLee 3arpsA3HeHE. 3arpsA3HEHVE HE OKa3bIBaeT
HUKaKOro BNnaHMA. lNprmep: Yynctaa KoMHaTa nnm
KOHAWLMOHMPOBAHHOE O(ONCHOE NMOMELLIEHNE.

CrteneHb 3arpaAsHeHus 2: 06bl4HO HabNogaeTcs TONbKO CyXOe,
HenpoBosLLee 3arpsisHeHme.

ViHorga MoXeT BO3HMKaTb BpeEMeEHHasi MPOBOAMMOCTb, BbI3BaHHas
KoHAeHcaumen. Npumep: cpena B 06bIMHOM NOMELLIEHNN.
CrteneHb 3arpsaAsHeHMs 3: BO3HMKAET TOKONPOoBOAALLEe 3arpsa3HEHE UM
CyX0€ HEenpoBoasLLee 3arpsa3HeHe, KOTOPOe CTaHOBUTCS
TOKONPOBOOALMM U3-3a KoHAeHcauuw. MNpumep: 3aliuileHHasa cpeda Ha
OTKPbITOM BO3[yXe.

CrteneHb 3arpasHeHus 4: 3arpsasHeHne, KOTOPoe CO3AaeT MOCTOSHHYIO
MPOBOAMMOCTb 3a CYET NPOBOAALLEN NbINN, OXAA UK cHera. [Mpumep:
MeCTa Ha OTKPbITOM BO3[yXe.
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nasa 17. Momck n ycTpaHeHne HeMcnpaBHOCTEN

1. Ecnn ocuwnnorpad He 3anyckaetcss MNpu  BKIKOYEHUW MNUTaHWUA,
BbINOSIHUTE cneaylowme oeNCcTBUS:

e [lpoBepbTe WHYyp nuTaHWUs, 4TObObLI ybeaunTbCs, YTO OH MNpPaBUJIbHO
NOAK/IOYEH 1 Mofava NUTaHMNs B HOPME;

e [lpoBepbTe KHOMKW  BKJ/IHOYEHUNA/BbBIKIIIOYEHUS  MUTaAHUSA, YTOObI
ybeanTbCs, YTO OHW HaxaTtbl, U NPN NCMNONb30BaHUWN aKKyMynsaTopa,
NpoBEpPbTE, HAXOOUTCS NN OH B XOPOLLEM COCTOSIHNN;

e [lpoBepbTe 6MOKMPOBKY BbIKIKOYEHUA NMUTAHUS Ha GOKOBOWM CTOPOHE
ocumnnorpada;

e Ecnmn npobnema He MCYE3HET, CBAXUTECH C KOMMNaHuen [ocTaBLMKOM,
N Mbl OKaXXeM BaM NMOMOLLIb.

2. Ecnn nony4deHHblie hOopMbl CUTHANOB HE OTODOPaXatoTCs Ha SKpaHe nNpu
NOOKNIOYEHHOM  WUCTOYMHWMKE CUrHana, BbINOAHWUTE cnegylowmne
ONencTBuS:

e [lpoBepbTe NpaBUIbHOCTb NOAKAOYEHMSA NPOOHMKa K padbemy BNC;

e [lpoBepbTe nNpaBUAILHOCTbL MOLK/OYEHNSA MPOBHUKA K WCTOYHUKY
curHana;

e [lpoBepbTe NpaBUIbHOCTbL BbiI6Opa TNa TPUITEPA;

e [lpoBepbTe nNpaBU/IbBHOCTb HACTPOWKW YCNOBUN  cpabaTbliBaHUS
Tpurrepa;

e [lpoBepbTe, NpaBUNbLHO N paboTaeT UCTOYHUK CUrHanNa;

e [lpoBepbTe, BKJKOYEH N KaHan;

e [lpoBepbTe NPaBUNbHOCTb YCTAHOBKN KOSMMULUMEHTA BEPTUKANIbHOIO
mMacwTabnpoBaHus;

e Ybegurtecnb, 4TO NpMOOP HAXOOUTCA B COCTOAHUNN OXMOAHNSA OQNHOYHOWN
nocnegoBaTeNbHOCTW AN TpUrrepa.

Set
e Haxmure , YTOObI NEPEeAnNCKPETN3NPOBATb CUrHaI.

3. Ecnn namepeHHaa amnnutyaa HanpsxeHus B 10 pas3 Gonblie wnm
MeHbLLe haKTUYECKOro 3Ha4YeHUs:
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[lpoBepbTe, COOTBETCTBYET /1M  YCTAHOB/MIEHHbIN  KOI(PPULNEHT
3aTyxaHus KaHana KoappuumeHty  3aTyxaHus dakTrnyeckn
MCNONb3YEMOro NpobHMKa

4, OtobpaxeHne ¢dopmMbl CuUrHana ecTtb, HO OHO He MOXeT ObITb
CTabunbHbIM:

e [lpoBepbTe WCTOMHWK Tpurrepa B MEHIO Tuna Tpwurrepa, 4ToObI
ybeamnTbcs, YTO OH COOTBETCTBYET (haKTUYECKN NCMOSIb3YyEMOMY KaHany
CUrHana;

e [lpoBepbTe TN TpUrrepa: ons obuiero curHana NCronb3yeTcs PexXnm
Tpurrepa no poHTy, a 4N BUAEOCUTHaNa — pexunm Tpurrepa no BUAEO.
icnonb3dyeTcs TONbLKO NpaBUsIbHbLIA pPeXNM Tpurrepa, popma curHana
MOXET 0TObpaxaTbCsi CTabUNbHO;

e [lpoBepbTe ypOBEHbL LWlymMa WNCTOYHMKA CUrHana. YCTaHOBUTE PEXUM
CBA3N Tpurrepa Ha MofaBNeHMe BbICOKMX 4acTOT WAW MNOoAaBfiEHME
HN3KMX 4acToT, 4ToObl OTUIbTPOBATb BbICOKOYACTOTHbIE WU
HN3KOYaCTOTHbIE LUYMOBbIE MOMEXW.

5. ®opma curHana otobpa)xaeTcs, HO He COOTBETCTBYET (hopMe BXOAHOIro
curHana:

MpoBepbTe NPaBUNIbHOCTb HACTPOWMKU pPexXmma COMPSXXEHUS B MEHIO

KaHana.
=
6. Ecnn nocne Haxatmna Ha KHOMKY , HET n3obpaxeHnsa Ha
ancnnee:

e Ybepurtecb, YTO ycTaHOBNeH pexunm Tpurrepa «Normal» n ypoBeHb
cpabaTtblBaHMA Tpurrepa He BbIXOOUT 3a npepnenbl GopMbl curHana.
YCcTaHOBUTE LEHTPanbHbI YPOBEHb TPUITEPA W YCTAHOBUTE PEXUM
Tpurrepa «Auto».

e [lpoBepbTe, 0OTOOpaxaeTca N n3obpaxxeHne Ha BECb 3KPaH, 1 ecnun ga,
BbINOUTE N3 peXnmMa rnokasa.

7. Ecnn oTobpaxeHme CTaHOBUTCA MeJIEHHEEe MNocne YCTaHOBKM
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cpegHero BpeMeHu BblIOOPKU:

Ecnn cpepHee Bpems npesbillaeT 32, 9TO HOPMasbHO, 4YTO 06Llas
CKOPOCTb CTAHOBUTCA MeJIEHHON.

MO>XHO YMEHbLLNTb CpeaHee Bpems.

8. OTobpaxaeTtca cdbopma BOMHbI NECTHULbI:

e OTO ABNEHME ABNAETCA HOpPMabHbIM, MOCKOJIbKY CTPOYHas pa3BepTka
CNNWKOM Mana, WU €e MOXHO YBEeNUYNTb, 4YTOObl MNOBLICUTb
FOPU30OHTaNbHOE pa3peLLleHe N yNyyLNTb OTOOpaXKeHne;

e Twun oTtobpaxeHunsa MOXET ObiTb «IMHENHbIM». CoeaunHeEHMEe mexay
TOYKaMun BbIGOPKM MOXET MNPUBECTN K OTOOPAXXEHMIO CTyNeH4aToun
dopmbl curHana. Ity Npobnemy MOXHO PELUnNTb, YCTAHOBUB PEXUM
OTOBpaXeHUs «ToYKay.

9. lNpn oTobpaxeHnn dOpMbl CUrHana HabnogaeTcsa YCTOMYUMBOCTb
n306paxeHuns:

e [JlaHHOE 9ABNEeHME HABNSETCA  HOPMalbHbIM, TMOCKOJIbKY BpemMs
COXpPaHEeHMA MOXEeT ObiTb YCTAHOBMIEHO CAULWIKOM O6onbwum, a
coxpaHeHne @opMbl CuUrHana CcBUAOETENLCTBYET O COXpPaHEHUWN
BUOVNMOCTW;

e [lpnymHa MOXET 3aK/1t04aTbCA B TOM, YTO PEXMM BbIOOPKW YCTAHOBEH
KaKk ormbawwmm, n ero MOXHO W3MEHUTb Ha HOopManbHy dopmy
curHana gns HopmanbHOro otobpaxeHums

10. Bo Bpemsa namepeHuns namepeHHoe 3HadeHume oTobpaxaeTcs Kak

e OTO aABNeHmMe aBNAeTca HopmanbHbiM. Ecnu popma curHana kaHana
oTobpaxaeTca 3a npepenamuy obnactm oOTobpaxeHus, N3MepeHHoe
3HayeHMe oTobpaxaeTca  KaK — ===-=--- . Ecnn otperynupoBaTtb
BEPTUKANIbHYIO  YYBCTBUTENIbHOCTb KaHana WAnM  BepTUKanbHoOe
NONoXeHne, N3MepeHHOE 3Ha4YeHEe MOXET OTObpaxaTbCsl NPaBUIbHO;

e OTO ABNEHME ABNSAETCA HOpManbHbIM. Ecnn B obnactn otobpaxeHus
dopmMbl curHana OTCYTCTBYET MOJMHbIA LUK CUrHana, n3mMepeHHoe
3Ha4YyeHMe MOXEeT oTobpaxaTbcs KakK ----- . Ecnn ctpoyHasa passepTka
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CKOPpPEKTMPOBaHa, W3MepPeHHoe 3HadyeHne OygeT oTobpaxaTbes
NpaBUbHO.

970 HOopMasbHOE AIBIEHNE, N N3MEPEHHOE 3HadYeHne hopMbl curHana
BIN® oTtobpaxaeTca KaK =------ .

11. dannbl CSV He moryT 6bITb BbIOpaHbl Npy 3arpy3Ke aTasioHa:
Qannbl CSV He gaBnawTca nogaepxmneaembiM (GopmaTom, KOTOPbIN
MOXXHO 3arpy>aTb B 9TaJIOHHblE KaHaslbl.

12. Haxmmnte KHOMKY BO BpeMsi WCMONb30BaHWS ocuuninorpada,
3BYKOBOW CUIHan He pa3facTcs:
[MpoBepbTe NPaBUNIbHOCTb HACTPOMKIN IPOMKOCTI 3BYKa.

13. MNopceeTka ocumnnorpada MMeeT HU3KYIO APKOCTb:
MpoBepbTe NPaBUIbHOCTb HACTPOEK NOACBETKM.

14. dopma BONHbI NpY NEPEMELLEHNN PE3KO MEHSIETCS:
[MpoBepbTe, 0TOOpaxaeTca N n3o6pa)keHre Ha BECb 9KPaH.

15. KaHan oTkntoyaeTcs B aBTOMaTUYECKOM PEXUME:
OTO ABNEHWE ABNAETCS HOpMalbHbiIM. B aBTOMaTmyeckom pexunme
KaHan ¢ amnnutygon meHee 10 mB 6yneT oTkto4eH.

16. Mpwn HaxxaTm Ha PYHKLMOHAaNbHbIE KHOMKW peakLn HET:
[MpoBepbTe, OTOGPaxaeTcs N NM3obpaxeHme Ha BECb 9KPaH.
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Mnasa 18. O6cnyxmBanme n nognepxKa

O6sa3aTenbcTBa NO 06CNY)XXMBaHMIO: [APAHTUMHDBIA CPOK Ha MPOAYKLMIO
cocTaBnsgeT oguvH rog C MOMEHTa OTrpy3kn N TP MecsiLa Ha akceccyapbl,
PEMOHT 1 06CNY>XMBaHME MPOAYKLUWN.

KomnaHma npepocTtaBnsieT ycayrm NO PEMOHTY W TEXHUYECKOMY
ob6cnyXnBaHMIO NPOAYKLNN.

O6sas3atenbctBa no pemoHTy: KomnaHusa o6da3yetca MCNonb3oBaTb
OpUrnHanbHble 3aBoAcKMe JfOeTanvu ONa  U3Oenuii, Bo3BpallaeMbiX
nonb3oBaTenem g peMoHTa (Mo rapaHTUn NN HeT).

Ob6s3aTenbcTBa NO cCpokam ob6cnyxmBaHumsa: KomnaHus NnpeaocTaBuUT OTBET
C yKasaHMeM CpPOKOB M CTOMMOCTU peMoHTa B TeueHme 30 paboumx gHen
nocne noslydeHns NpoaykTa, BO3BpaLLEHHOro Nonb3oBaTeNnemM Ansi PEMOHTA.

Hawwm KOHTaKTHblE AaHHblE

000 «C-TexHonogxwue» (MHH 7736361753)

Apgpec mectoHaxoxgeHus: 119049, r.Mocksa, yn.[lJoHckas, .13
TenedoH: +7 (499) 739-13-37

DneKTpoHHas noyTa: support@vesna-lab.ru
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NMpumnoxenme A: Texnmueckoe obcnyxmBanHme m yxon 3a
ocymnnnorpacgpom

O6uwee TexHM4YecKoe ob6cnyxmpaHme

He knapgnte n He ocTtaBnamTe npnbop B mecte, rae XK-gucnnenm 6yger
noasepraTtbCcs QJINTENIbHOMY BO3AENCTBUIO NMPSAMbIX COTHEYHbIX Ny4Ye.

/N Buumanne: 8o nsbexanue noBpexaeHunsa ocumnnorpada nnm npobHMKoB
He noABeprante WX BO3OENCTBUIO a3pPO30Nen, XNAKOCTEN WU
pacTBOPUTENEN.

OuncTka ocumnnorpaca

[MpoBepsnTe ocumnnorpad 1 NPOOHNKIN Tak HYacTo, Kak TOro TpebytoT ycnosus
akcnnyaTtaunn. [1ns o4NCTKM BHELLHEN NOBEPXHOCTW BbINO/IHUTE crieaytouine
ONencTBUA:

e lcnonb3ymnte MArkyto TKaHb /15 yaaneHns Nbijiv C BHELWHEN NOBEPXHOCTU
ocumnnorpada n npobHMKoB. byabTe O0CTOPOXHbLI, YTOOLI HE MouapanaTtb
CEHCOpPHbIN 3KpaH BO BPEMS YNCTKMW.

o [Ina oumctkm ocumnnorpada MCNONb3yNnTe MArkKyd 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,
4TObObI HE NOBPEANTb MAaTEPUHCKYIO NaaTy ocuwnnnorpada.

e Ecnn HeobxogMMo O4YUCTUTL BEHTUNATOP, ObpaTuTeCb K CReunanmncty
nocnenpogaXxHoro obcnyxmBaHus, YTobbl HE NOBPEAUTb ocuwunnorpad.



MpunoxeHune b: TpaHCNOPTMPOBaHME N XpPaHEHNE

TpaHcnopTupoBaHue

[Morpy3ka wu BbIrpy3ka YyrnakoBaHHOro npmbopa p[oskHa MpoBOAUTLCS
aKKypaTHO, WCK/Yaa ygapbl W noBpexaeHus  ynakoBku. [lpum
TpaHCMopTUpoOBaHUK  npunbopa cnegyer  ycTaHaBAMBaTb  COrflacHo
HaHeCeHHbIM Ha ynakoBke 3HakaM. He fonyckaeTca kaHTOBaHMe.
[lonyckaeTcss TpaHCNopTUpoBaHME Mpubopa B yMNakoBKe MpeanpusaTms
N3roToBUTENA BCEMU BUOAMW 3aKpbITOro TpaHcnopTa C YCNOBUSIMU
TpaHcnopTupoBaHma no [OCT 22261-94 pgna rpynnbl 3: -Temnepatypa
okpyxatouiero sosgyxa ot muHyc 40 °C go 60 °C; - oTHocuTeNbHas BNaXXHOCTb
Bo3ayxa npu 25 °C He 6onee 95 %;

[Mpnbopbl paspeltaeTca TpaHCMNOPTUPOBaTb B YMNakOBaHHOM BUAOE B
YyCNOBUSAX, WCK/OYaOLWWX BHELWHWE BO3OENCTBUS, CMOCOOHbIE BbI3BATb
MexXaHU4YeCKMe NoBpeXaeHNsa NN HapyLWNTb LEeTOCTHOCTb YNaKoBKN B NyTH
cnepoBaHus. [lpy TpaHCNOPTUPOBaHMM [O/MKHA ObiTb MNpeaycMoTpeHa
3awmTa oT nonagaHusa atMmocepHbIX 0CaaKoB U MNbIN.

TpomMbl CcynoB, Ky3oBa aBTOMOOUNEN, NCNOb3yeMble O NMEPEBO3KN, He
OO/MHKHbI COAep>aTb NapoB KNCOT U LWEN0YEen, arpecCCMBHbIX ra30B U Opyrmx
BPEeLHbIX npumecen, Bbl3bIBaOLLNX KOPpOo3uto. [Mpnbopsol,
TpaHCMoOpTMPyEMbIE BO3OYLLUHbIM TPaHCMOPTOM, AOJ/KHbI pacnosaraTbCs B
yrnakoOBKE B OTanJimMBaeMbIX repMeTU3NPOBaHHbIX OTCEKax.

XpaHeHune

Mpnbopbl A0 BBEAEHUA B aKCMNyaTauWUo OO/MKHbl XPaHUTbCA B YNakoBKe
npeanpusaTus — N3roToBUTENS NPY TemMnepaType OKpYXalLlero Bosgyxa m
OTHOCUTENBbHOWN BNAXHOCTWN COMTaCHO TEXHUYECKUM XapakKTepucTmkam Ha
npubop.

B nomeLleHmnax ana xpaHeHna coaepxxaHve Nbiiv, NapoB KUCOT U LLIENOYEN,
arpeccuBHbIX ra30B 1 APYyrnx BpedHbIX NPUMeECeN, Bbi3blBalOLLIX KOPPO3WUIO,
He OO0J/IKHO NMpeBbllaTbh COAepPXaHNe KOPPO3UMHO — aKTUBHbIX areHToB OJ1s
atmocdepbl Tna 1 no NOCT 15150-69.



NMpunoxenme B: MpuHapnexHocTn

CTtaHpapTHble NPUHAANEXHOCTHN

1) MaccuBHbIM NpobHMK MSP500: 4 wr.
2) MepexogHnk MSP-BNC: 4 wr.

3) CeteBon apganTtep (24 B DC, 5A): 1 wr.
4)

5)

CeTteBon WHyp X 1
KpaTkoe pykoBoacTBo no akcnnyataumm OVS: 1 wr.

KomnnekTtywowme npuHagiexHocTn, npuobpetaembie 3a AOMONHUTENbHYHO
nnarty

1) YemopaH/cymka onga ocumnnorpada

2)

3) OuddepeHumanbHbii NPO6HMK
4) ToKoBbI NPOBGHUK

5)

BbICOKOBONbLTHbIW MPOOHNK

ONTOBONOKOHHbIN N30INPOBAHHbBIN MPOOHNK

[aHHOe pyKOBOACTBO MOXET ObiTb M3MeHeHO 6e3 npeaBapuTenbHOro
yBeAOMJIEHUS.

CopaepyxaHume AaHHOro PyKOBOACTBa CUMTAeTCA BEPHbIM.

KomnaHna He HeceT OTBETCTBEHHOCTM 3a HEeCYaCTHble cnydyam wmnm
onacHoOCTM, BO3HUKLWUME B pe3ynbTaTe Hel'lpaBlllanOI7l AKCcnayatTauynnm
nonb3oBaTesiem.

Hn opgHa opraHmsaumsa wnm oOTOEeNbHOE JIMLO He uMeeT npaBa
ayo6nmpoBaTtb, KONMMpPOBaTb WAM W3BNEKaTb W3 copepXummoro 6es
paspeweHuna komnaHmm 000 «C-TexHonopxme» (MHH 7736361753)


tel:7736361753

