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MpeancnoBune
YBaXkaemble 3aKasynkuy,
Bnaropgapwum Bac 3a npnobpeteHne npnbopa OVS1. [Nepen ncnonb3oBaHeEM
BHMUMATENbHO MPOYTUTE OaHHOE PYKOBOACTBO, 0COO0E BHMMAaHME yaenms

pasgeny «lpaBuna TexHUKn 6€30nacHOCTUY.

[Mocne npPpo4YTEHNA BTON0 PYKOBOACTBO COXpaHWUTE €ero nnd p,aanethuero
ncronb3oBaHWA.

Copepxaljasica B HacToALWEM OOKyMeHTe WHgopmauns npenocTaBfieHa

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

MapameTpbi:

KaHanbl: 4 aHanoroBbIx KaHana

[Monoca nponyckaHua aHanoroBoro KkaHana: makc. 200 My

BxogHoe conpotusneHmne 1 MOm

Makc. YyacToTa BbIOOpKU B peanibHOM BpemMmeHu: 1 ['BbI6/c

Makc. nybrHa namaTtn: 110 MAH Toyek

Makc. ckopocTb pernctpaumm ocumnnorpamm: 50 000 ocumnnorpamm/c
[rana3oH BepTukanbHon yyBcTBUTENBHOCTU: 1 MB/nen. ~ 10 B/pen.
[nanasoH cTpo4HOIM pa3BepTku: 2 He/pen. ~ 1 kc/pen.

8-00MMOBbIA CEHCOPHbIN 9KPaH C aKTUBHOWN MaTpuLen ynpasisitoLmx
TOHKOMNEeHo4YHbIX TpaH3ucTopoB (TFT), paspewenmne 1280800
BHyTpeHHss namaTtb 32 b

Pa3amepbl: 265x174x31 Mm

CbEMHbIA NNTUN-NOHHbIA akkymynaTop 16 000 mA-4, macca Bcero
1,73 Kr, BKJ1H0OYasa akKyMynsiTop
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DyHKYNI:

. OcHalweH MHorosapgadHon cuctemonm SigtestUI™, obecneumBatolien
CTabunbHyO 1 HageXHyo paboTy

. BCcTpoeHHble 3NEeKTPOHHbIE WHCTPYMEHTbI (pacyeT pe3ncCTUBHOMO
AennTens, pacyet WHOYKTUBHO-€MKOCTHOIMO COMPOTUBNAEHUS, pacyeT
COMPOTUBMEHNA MO LUBETOBbIM KonbuUamMm u Aap.), kKanbkynatop, WPS,
npocmMoTpmk hamnos ES n gpyrmne npnnoxeHums

. BcTpoeHHbIN  hamnoBbii  MeHenkep, addekTnBHaa 1 ObicTpas
kKnaccmndukaunsa nsobpaxeHuit, Bngeodainnos, gaHHbIX 0 opme curHana,
OOKYMEHTOB M ApPYroro KOHTEHTa

. Moppepxka npoTtokona FTP (npoTokon nepegayn AaHHbIX) —
6ecnpoBogHas nepegaya gaHHbIX

. Mopopepxka YHKUMN CKPUHLLOTA, MOXHO akTUBMpPOBaTb YHKLMN
BPEMEHHOIN METKN 1 NHBEPCUW

. Moppep>xka 3anucm BUAEO

. Bonbwon ob6vem namaTM 3216 NO3BONAET XpPaHUTb Hemanoe

KONMNYEeCTBO MN300paxeHnn, Buaeodamnos, AaHHbIX O opmMe curHana u
OPYron KOHTEHTa

. Moppepxxka BHewHero xpaHunuuwa (USB-cdbnew-HakonuTenb)

. CoxpaHeHue gaHHbIx 0 hopme curHana B 3 opmatax (WAYV, BIN, CSV)
. Moppnepxka undpoBoro dpayopecueHTHOro aucnnesa ¢ 256 ypoBHAMM
rpagaunn ceporo 1 otobpaxeHusi LBETOBOW TeMNepaTypbl

. Mopnepxka PyHKUMK OTOBpaXeHUst BPEMEHIN NMOCNECBEYEH NS

. Mopnep>xka TOHKOWM HACTPOMKW NO BEPTUKANbHOW LUKane, ycTaHOBKW
BPEMEHW 3aflEPXKN KaHana n ycTaHOBKWM CMeLLLeHUs KaHana

. Moppepxka QYHKUMM  CErMEHTUPOBAHHOINO  XPaHEHWd, MOXHO
dukecmposaTtb Ao 10 000 cobbiTnn

. Mopnep>xka 0OQHOBPEMEHHOIO OTKPbITUA 4 9TaNOHHbIX OCLMIOrPaMM
6e3 orpaHNYeHns B KONMYECTBE XPaHALLMXCA OCLUMANI0rpamMm

. Mopnepxka dyHKuMmM coxpaHeHUss 10 Nnonb3oBaTENbCKUX HACTPOEK
ocuwmnnorpada

. KnaBuwa 50%, nopaep)Xka LEHTPUPOBaAHUSA CTPOYHOW pPa3BEPTKU,

YPOBHSA TpUrrepa, Kypcopa v rnosioXXeHus KaHana ogHUM HaxXxaTnem
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. Mopoepxka 4 MeToAOB BbIOOPKW: HOPMAanbHbIA, YCpeaoHeHWne,
ormbatoLas, pasmax

. BCcTpoeHHble yHKUMKM MynbTUMETPa, Nogaepxka TeCTUPOBaHUS
pas3NnN4YHbIX MapaMeTPOB, TaKMX Kak HanpsiXXeHue, cuna Toka, ConpoTuBIIEHME,
CBA3HOCTb, AETEKTUPOBaHME AMNOOO0B U MU3MepPeHne eMKOCTU (TonbKo ans
mopaenn OVS1-40xM)

. Mopnepxka aBTOMATUYECKOWM HACTPOWMKM U aBTOMATUYECKOro
AnanasoHa, Bpemsi BbinonHeHnsa pyHkumn AUTO: 1 cekyHaa

. [MonHbIN Habop 13 26 napameTpoB namepeHnsa. MoXxXHO aKkTBMPOBATb
BCE N3MEPEHUS NN BbIBOOUTb KaXObll N3 NapamMeTpoB M3MepPEeHUs Ha
aucnnen no otaenbHocTW. [ns Bblbopa [OCTAaTOYHO HaxaTusd, nopaepxka
YCTaHOBKW B MICXO4HOE COCTOSAHNE OAHNUM HaXaTnem

. Mopaepxxka BbibOpa granasoHa NUSMepEHUS, YTO NO3BONSET NPOBOAUTD
N3MEPEHMS OCLMNNIOrPaMMbl TOMbKO B rpaHmuax, 0603Ha4eHHbIX KypCOpOoM,
NN BCEro aKpaHa.

. Moppepxka 6-pas3psagHOro annapaTHOro 4actoTomMepa, KOTOPbIA
aBnseTca 6onee TOYHbIM, 4YeM 4-paspsigHbIA N3MEPUTENb YacTOTbl.
MNoponepxka MYHKUMW CTaTUCTUKKW, KOTOPas MO3BOSISET CHMNTbIBATb 3HAYEHNS
Tekyllero napameTpa W3MEPEHUNS HECKONIbKO pa3s, OTCnexmBaTb TPeHn
N3MEHEHNW; NoAAepP)KKa BbIOOPOYHOW CTaTUCTUKU C YUCIOM MOBTOPEHUNA,
AOCTUraoLWMM OECATKOB ThiCAY

. PacwimnpeHHblie pyHKUMW Tpurrepa: ppPOoHT, ONTENbHOCTb NMIMYbCa,
noruka, N-poHT, nNpoBanbl MHTEHCUBHOCTW, HAKMOH, BPEMS OXWMOAHWS,
BUOEO, NocneaoBaTebHas WmHa

. PacwumpeHHble pyHKUMW OEeKOOMPOBaHMS NOCNenoBaTe/IbHOWM LUUHbI:
RS-232/422/485/UART, I12C, SPI, CAN, CAN FD, LIN, 429, 1553B, nogaep>xka
2 KaHanoB OekoamMpoBaHus, NogaepXKKa pexxnma 0ekogmnpoBaHnUa TEKCTa

. [Mopoep)Kka pacLUMPEHHbIX MaTeMaTUYeCKUX (DYHKLUWI: KBagpaTHbLIN
KopeHb Sqrt (), abcontoTHoe 3Ha4veHme Abs(), rpagycbl Deg(), pagnanbl Rad(),
aKcrnoHeHumanobHaa  ¢yHkuma  Exp(), aounddepeHumposaHne  Diff(),
HaTypanbHbIn norapudm In(), cuHyc Sine(), kocuHyc Cos(), TaHreHc Tan(),
nHterpmposaHue Intg(), norapndpm Log(), apkcuHyc arcsin(), apKKOCUHYC
arccos(), apktaHreHc arctan(), BctpoeHHble byHkUmn ZOOM un FFT.

. Moppepxka annapaTHOW GUALTPALUUMN BbICOKUX N HWU3KWUX 4acToT,
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WNCKTIOYEHME HE3HAUYNTENbHbIX YaCTOT 1 NMOMEX

. Moppepxka AWCTAHUMOHHOIO YyrpaBneHMs 4epes nporpamMmHoe
obecneyeHme MNK n mobunbHoe NpunoXxeHume

. Moppepxka QyHKUMM OGNOKMPOBKN SMEKTPONUTAHUA, 4YTO Aenaer
nyTewecTBus bonee 6e30nacHbIMU

. Bce nutepdencsi: USB 3.0 Host, USB type-C, HDMI, LAN

. Mopnep>xka paboTbl C MOMOLLBIO MbILLI

. Mogpoep)Xka  aHrNMMCKOro, pPyccKoro, KWTAMCKOro, HEMELKOro,
dpaHLy3CKOro, 4eLCKOro, KOPeEMCKOro, MCNaHCKOro, NTanbssHCKOro 1 Apyrmnx
A13bIKOB

. [JoNoONHNTENbHbIV TOKOBbIN NPOBHUK, AnddepeHumnanbHbii NPOBHNUK,
ONTNYECKNIA N30NTNPOBAHHbIN NPOOHMK, CNeuranbHbI KEWNC, CyMKa 1 gpyrme
npUHagaexHocTn gnsa ocumnnorpada
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Fnasa 1. MpaBuna TexHNKM 6e30NacHOCT

1.1 NpaBsmna TexHmkm 6eaonacHocTn

Bo wnsbexaHme TpaBMUPOBaAHUS MepcoOHana n NOBPEeXAEeHUs OaHHOro
N3oennus WA Kakux-nnbo CBA3aAHHbLIX C HMM YCTPOWCTB Heobxogmmo
cobnogatb cnenyowne npasuia TeXHNKM 6esonacHocTu. [na Toro 4tobbl
n3bexaTb BOSMOXHbIX yrpo3 6e3onacHOCTU, NpY UCNONb30BAHNN OAHHOIO
n3genns  Heobxogumo cobniogate  cnegylowme  npaBunia  TEXHUKUA
6e3onacHoOCTI.

e [lepeq Hayanom aKkcnayataumm Heob6XoAMMO O3HaKOMWUTCH C
HacTOALMM PYyKOBOACTBOM.

e Pabota c ocumnnorpadomM 1 ero TeXHU4Yeckoe obcnyXxmBaHme OO0/MKHO
OCYLLECTBNATLCS NEPCOHANOM C MHXEHEPHOIN MOAFOTOBKOWN, MMEKOLLIM
HaBblkK No paboTte ¢ CBY ycTpomcTBamm.

e [lpn akcnnyatauumn npubopa Heobxognmo cobnogatb TpeboBaHUA:
OCT IEC 61010-1-2014, «[lpaBuna TeEXHMYECKON 3SKcnayaTaunm
3N1eKTPOYyCTaHOBOK notpebutenen» n «lpaBmnna no oxpaHe Tpyda npw
aKcnayaTaunmn aneKTpoyCcTaHOBOKY.

e [lepen BknoyeHMeM npunbopa B CETb CeayeT NPOBEPUTbL NCNPABHOCTb
kabena nuTaHus, NPy MNOAKIKYEHNN K CETU — HAAEXHOCTb 3a3EMJIEHUS.

e 3azemnieHme npubopa pekoOMeHAOyeTcs Mpom3BOAUNTL 4Yepel3 kabenb
NNTaHWUS, NOOK/IOYAEMbIN K CEeTEBOMY coegunHuTento npubopa wu

TPEXMNONIOCHOW po3eTkn ceTu. [ononHUTENbHO pekomMeHayeTcA

o
COEOVHUTb KIeMMY =~/ , pacrnofioXeHHylo Ha npubope, C LIVNHON

3aLMNTHOro 3a3eMJIEHMS.
e Vicnonb3yinte nogxogawmnm WHyp nutaHus. icnonb3ymnTte TONbKO LWHYP
NNTaHUA, npenHas3HayYeHHbIN ans OAHHOro npoaykTta W
cepTudnLMPOBaHHbIN O CTPaHbl/pPernoHa Ncrnosib3oBaHus.
e Ha paboyem mecTe p[Oo0mXHbl ObITb cobnogeHbl TpeboBaHUA MO
obecnevyeHnio 3aLnTbl OT BO3AENCTBUSA CTAaTUYECKOro Hanps)XeHms no
FOCT IEC TR 61340-5-2-2021.
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[na 3awmTbl OT 9NEKTPOCTAaTUYECKOro paspsiga M npegoTBpalleHuns
noBpexaeHus onepatopa wu npubopa WCNONb3YyNTE 3a3eM/IEHHbIN
NPoOBOAALLMIA HACTOMbHbIN KOBPUK N HaleBanTe Ha PyKy 3a3€MJIEHHbIN
aHTMCTaTN4YeCcKni bpacner.

He BcTaBnsmtTe BWUAKY B MbllbHblE N TPsA3Hble PO3eTKU. [1NOTHO un
NONHOCTbIO BCTABMANTE BUJIKM B NPeAHaA3HAYEHHYIO /18 3TOro pO3€eTKy.
He neperpyxanTte po3eTkun, YAJIMHNTENN UK ceTeBble GUNbTPbI. ITO
MOXET BbI3BaTb NOXap U NOpa)KeHNe 3NEKTPUYHECKNM TOKOM.

He cHumMaimTe KpbILWKW UK Kakyto-nnmbo YacTb KOprnyca BO BpeMsi paboThl
npunbopa. BT0 O0OHaAXUT LENN U KOMMOHEHTbI M MOXET MPUBECTU K
TpaBMam, BO3ropaHuio 1 MopaxeHmnem anekKTpuYeCcKmm TOKOM.

[MpoayKT He 3aLmnLLEH OT MPOHUKHOBEHUSA XMOKOCTEN. ECNn HEe NPpUHATLI
HeobxognMble Mepbl NPEOCTOPOXHOCTW, TO MONb30BaTE/lb MOXET
NONy4YnNTb yaap TOKOM 1 npnbop Oyaet NoOBPEXAEH.

He ponyckainTe BO3HUKHOBEHMS MoXapa 1 TpaBMUPOBaHNA NepcoHana.
He pasmellanTte npnbop Ha HarpeBaTeNbHbIX YCTPOMCTBAX, TaKMUX Kak
pagmnaTopbl nnn oborpesaTtenn. TemnepaTtypa OKpyXatoLlen cpegpl He
OO/HKHA NpeBblWaTb MakKCUManbHy0 TemnepaTypy, YKasaHHyl B
TEXHNYECKUNX XapaKTepucTmkax Ha npubop. lNeperpes npoaykta MoxeT
Bbi3BaTb MOpaXeHWe 3/IEKTPUYECKMM TOKOM, NMoXap u/nunm cepbesHble
TpPaBMblI.

[MpaBNbHO noOAKNOYaANTE W OTKNKOYanNTe NPOOHUMKN. [lpaBUNbHO
nogkato4nTe npobHMK npmnbopa, Npy 9TOM €ro Kiemma 3a3eM/1eHuns
OO/MKHA ObITb MogkntoveHa K 3as3emneHuto. He nopgknwovamte m He
OTKIIOHANTE MNPOOHUKWN WAWN N3MEPUTENbHbIE MNPOBHMKW, MOKa OHM
NOOKOYEHbI K MICTOYHUNKY HaNPsS)KEHUS.

[Mepen oTcoegmMHeHMemM nNpPobHWKa OT W3MepUTENbLHOro npubopa
oTcoeanHuTe BXO4 NPOOHMKA M KOHTPONbHbLIA NPOBOA MPOOHMKA OT
TECTUPYEMON LEMW.

Cob6niogaite BCe HOMMWHaNbHble XapakTepucTuku knemm. Bo
n3bexaHme BO3ropaHUA WA MNOPaAXEHUNS SNEKTPUYECKUM TOKOM
cobnogante BCe HOMWHAJbHbIE XapakKTEPUCTUKWN N MapKUPOBKY Ha
n3gennn. [llepen nogkntoyYeHUEM K U3OENNKO  O03HAKOMbTECHL C
OOMONMHUTENBHOW MH(pOPMaLMNEN O HOMUHAMbHbIX XapakTepUCTUKax B
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PYKOBOACTBE MO 9KCryaTaunu.

Micnonb3ymte npaBunbHble NPOGHMKW. BO mM3bexaHme 4pe3mepHoro
nopaxeHust 9NeKTPUYECKMM TOKOM  WUCMoAb3ynte ana  Nnobbix
N3MEPEHMI TONbKO NPOBHMKN NPaBUIbHOrO HOMMHana.

OTKNouNTE NUTAHNE MEPEMEHHOIO ToKa. AganTtep MOXHO OTK/TIHOYUTb OT
CETN NEPEMEHHOIO TOKA, N MoNb30BaTeNb AO/HKEH MMETb BO3MOXHOCTb
AocTyna K agantepy B N1t0boe BpeMms.

He akcnnyatmnpymnTe yCTPpOMNCTBO Npn NOA03PEHUN Ha HEUCMNPABHOCTb. B
cny4vyae noao3peHunst, YTO AaHHOE M3aenme NoBpexneHo, obpaTutechb K
CEPBUCHOMY NepcoHany KoMnaHunm, oasa ero NpoBepPKu.

Mcnonb3ynte agantep npaBunibHO. [NogaBanTe nuTaHme Nnm 3apsixxanTe
obopynoBaHMe C NOMOLLbIO aganTepa NMTaHUs B KOMIMJIEKTE NOCTaBKU 1
3apsixxanTe akKymMynsTop B COOTBETCTBUUN C PeKOMeEHAYEMbIM LNKIOM
3apsaaku.

N3beramte oOTKpbITbIX uUenen. He npukacanteCcb K OTKPbITbIM
COEQVHEHNAM N KOMMNOHEHTaAM NPWY HANYN HaNPsXKEHWS.
ObecneybTe HagnexXallyo BEHTUNALMIO.

He akcnnyatupynTe B CbipbIX/BMaXHbIX YCNOBUSIX.

Hukorpa He wucnonb3ymnte npubop B YCNOBUAX, KOrga Ha HEM
obpasoBanca nnm MoxeT 6biTb 06pa3oBaH KOHAEHCAT, HAaNpPUMep, ecnmn
npnbop nepemelleH M3 xonogHow cpedbl B Tennyw. Heobxogmmo
Bblaep>XaTb Npnbop He MeHee 3-X YacOoB NMPM KOMHAaTHOW TemMnepaType.
He akcnnyatmpymte B NErkoBOCMIaMEHSAOWENCA N B3PbIBOONACHOMN
aTMmocdepe.

CopoepXxunte NoBEPXHOCTUN U3AENNS YNCTbIMU U CYXUMMN.

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

dnemMeHTbl NUTaHusa unn b6atapen Henb3s nogBepraTb TENaa, OrHs, a
Takxke pasbumpatbCsi N nogBepraTtbCs MexaHU4YeCKOMY BO3LEVCTBUIO,
yoapam.

dnemMeHTbl Unn 6atapen He AO0MKHbI 3aMblKaTbCs HAKOPOTKO. Henbas
XPaHNTb B KOPOBKe unu swmke, raoe OHU MOryT 3aKOpoTUTb Apyr Apyra
WA rOe OHW MOryT ObiTb 3aKOPOYEHbI APYrMMN TOKOMPOBOAALLNMM

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



mMaTepunanamMmm.

e Ecnun n3 anemeHTa NnUTaHMA NPONCXOONT YyTEYKA, XXMAKOCTb HE JOJ/IKHA
nonagatb Ha KOXYy wnnm B rnasa. B cnyyae kKoOHTakTa npomomnte
NOPa)K€HHbIW y4acToK 60NbLUNM KONMYECTBOM BOAbl U 06paTUTeCh 3a
MegULNHCKON MOMOLLbIO.

e HenpaBunbHaa 3ameHa WX 3apsgka 9/1€MEHTOB MUTaHUA WA
6aTapei, cogepXXallnx LLEeNoYHOW aNeKTponuT (Hanpumep, NUTUEBbIX
9/IEMEHTOB), MOXET BbI3BaTb B3PbIBbl. 3aMEHANTE 3NEeMEHTbl WUNn
6aTapen TONbKO Ha COOTBETCTBYWOLWA TWN W OPWUrMHan, 4YTobbl
obecneunTtb 6€30nacHOCTb NPoAyKTa.

e DOnemeHTbl NMTaHuMa w1 GaTapen [oMXHbl ObiTb NepepaboTaHbl 1
XPaHUTbCA OTAENbHO OT 0ObIYHbIX OTX040B. AKKYMYNATOPbI N 0ObIYHbIE
GaTapen, cogepxawme CBUHEL, PTYyTb WA KagMWUWA, SABASAIOTCS
onacHbiMu oTxogamun. CobniopganTe HaUMOHaNbHblE MpaBuna no
yTUNM3aLumm oTXoA0B 1 nepepaboTke.

KaTeropusa namepeHus

Ocuwmnnorpad cepunm OVS1 npegHasHadeH Ons N3MEPEHUNI B KaTeropuwu
n3mepeHui .

OnpepgeneHme KaTeropmm namepeHms

Kateropus namepeHun | npegHasHadeHa onst USMePEHUN, BbIMONHAEMbIX B
uensx, He nogkntoveHHbix Hanpsamyto K CETU MUTAHUA. MNMpumepamn
ABNAOTCA M3MepeHusa B Lensax, He nogkntodeHHbix K CETU NMATAHWA, n B
creymanbHO 3aluLLEeHHbIX (BHYTPEeHHUX) uensx, nogkntodeHHbix kK CETU
MMTAHWNA. B nocnegHem cnydae nepexogHble HanpsXeHus SBASAKTCS
NEPEMEHHbIMIN; MO 9TOWM NPUYMHE NONb30BaTeflb AO/KEH MOHMMATb
CcnocobHOCTbL 060PYNOBaAHNS BbIAEPXMBATL NEPEXOAHbIE HArpPy3KW.

MpepynpexaeHne

Kateropusa wnamepeHun MOIK. B ycnosumsax moHTaxa kateropuum | MOK
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BXOOHYIO KNEMMY MOXHO NOAKMOYUTb K KeMMe LEenn ¢ MakCUManbHbIM
NHenmHbIM Hanps)xeHnem 300 B (cpepHekBapgpaTundHoe 3HadeHume). Bo
n3bexaHme pucka nopaxeHnss SNEKTPUYECKMM TOKOM BXOOHYK KNemMmy
HeNnb3sa MNoAKA4YaTbh K LEenu C NMHEeMHbIM HanpsbkeHnem 6onee 300 B
(cpepHekBagpaTYHOE  3Ha4yeHue). MrHoBeHHOE nepeHanps>XeHmne
NPUCYTCTBYET B LENSAX, W30JNPOBaHHbIX OT anektpocetn. Lundposon
ocumnnorpad cepum OVS1 paszpaboTaH Takmm obpasom, 4Tobbl 6e30nacHo
BblAEpPXXMBATb Copaanvyeckume nepexogHolie nepeHanpsaxeHnsa oo 1000 Bnuk.
He wucnonb3ymnte paHHoe obopygoBaHue Ons U3MEpPeHuin B Uensax, rae
MIHOBEHHOE NnepeHanpsiXXeHne rnpeBbIlLaeT yKasaHHOEe 3Ha4YeHnE.

1.2 Ycnosusa n cumBonbl 6e3onacHoOCTM
TepMuHbI B pyKOBOACTBE

B maHHOM pyKOBOACTBE MOIYT BCTPeYaTbCs crieaytoLlyie TePMUHbI:

/N MpepynpexpeHwne. [Ipegynpexparowme HagniICcu yKasblBalOT Ha
YCJ10BUISI VJTN JEVICTBUIS, KOTOPbIE MOTYT rPUBECTU K TPABME UJIN J1IETa/TbHOMY
mexopny.

& OcTopoxHo. [IpegynpexneHvuss o0 HeobxoauMOCTU  [POSIBUTH
OCTOPOXHOCTb YKa3bIBAOT Ha YCJ/IOBUSI W/IN LEVICTBUS, KOTOPbIE MOryT
rPUBECTU K MOBPEXLAEHNIO JAHHOI0 U3A4EJINS WU APYroro UMyLEeCTBa.

TepMuHbI Ha N3gennn
Ha nagennm moryT ObITb yKa3aHbl cneayouwme TEPMUHbI:

OnacHO yka3blBaeT Ha OMacHOCTb TPaBMWPOBaHWSA, KOTopas CTaHOBWTCH
04YEBUAHOW NMPU NPOYTEHUNN MaPKUPOBKMN.

OCTOpPOXXHO YyKa3blBa€T Ha OMacHOCTb TPaBMUPOBaHWA, O KOTOPOW
HEBO3MOXHO Cpasy y3HaTb NPV NMPOYTEHNN MaPKUPOBKN.
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BHUMmaHme yKasblBaeT Ha OMNACHOCTb O/ AAHHOro M3Oenus Unu Opyrowu
mMaTepuanbHoO COOGCTBEHHOCTMN.

CumBonbl Ha nspgennn

Ha n3genmnn Mmoryt ObITb cnepnyvowime CMMBOIJbl:

/N /N =

OnacHoe OcTtopoxHo! Cm. 3almTHaa Knemma
HanpsiXXeHne PYKOBO[CTBO. 3a3eMeHuns
3azemneHue Knemma 3azemneHuns

Laccm N3MepeHNS

O3HakomMbTeECb CO cnefywWMMM NpaBulaMy TEXHUKM 6e30MacHOCTM,
yToO6bl M36€eXaTb TpPaBM W MNpPefoTBpPaTUTb NOBPEXAEHMEe [AHHOro
n3genma MamMm nbbix CBA3aHHbIX C HMM wn3genvin. Bo mnsbexaHwme
BO3MO)XXHbIX OMAaCHOCTEM AaHHOE N3aenne MOXXHO MCMNOoJIb30BaTb TONIbKO
B YKa3aHHO 06nacTn NnprMeHeHns.

/An peaynpexaeHwve

Ecnuv BxogHovi nopt ripnbopa rnogk/toYeH K LENu ¢ MUKOBbIM HaMPSXEeHUem
Bbile 42 B vnanm mowyHocTbo 6osiee 4800 BT, BO nsbexaHne rnopaxeHus
3/1IEKTPUYECKIM TOKOM UV BO3rOPaHUIS:

e lcnonb3yinte TONbKO W30/AMPOBaAHHbIE MPOBHUKW  HaNpsXeHWs,
BXogawme B KOMMIEKT MOCTaBkW npunbopa, WA 3KBUBANEHTHbIE
n3aenuns, ykasaHHble B Tabnuue.

e [lepeng wcnonb3oBaHMEM  MNPOBEPbTE  MPOOHUKM  HanpsXeHws,
N3MEepPUTENbHbIE MPoOBOAAa W MNPUHAONEXHOCT Ha  Hanuyune
MeXaHNYEeCKNX MOBPEXOEHW N 3aMEHNTE KX B Cllydae NoBpexaeHus.
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° CHumuTe I'IpO6HI/IKI/I Hanps>XxeHnd 7 Hencno/b3yemMbie
NnPpMMHagne>xxHOCTW.

e [lepep nogknoyeHremM 3apAOHOIr0O YCTPOWCTBA K MPMBOPY BKIOYUTE ero
B PO3ETKY NepeMeHHOro Toka.

fnasa 2. Kparkoe pyxkoBoACTBO nONb30OBaTens
ocyuvnnorpacga

B aTtom rnaBe copepxutcsa mMHPopMauna O MPOBEPKaAxX W 3aKcnayaTaunm
ocumnnorpada. PekomeHoyeTca BHMMATENbHO Npo4YuTaTb €€, 4TOoObl
03HaKOMWUTbCA C BHELIHWM BWUAOM, MOHATb BKJIKOYEHME/BbIK/TIIOYEHME,
HaACTPOMKN 1N COOTBETCTBYIOLLME TpeboBaHUA K KannbpoBke ocuunniorpada
cepun OVST.

e [lpoBepka COOAEPXMMOro yrnakoBky o YnpaBneHMe MbilUbHO
. . e [logkntoyeHne npobHmKa K
e MoOHTaXHbIN KPOHLUTEWH
ocumnnorpady
e licnonb3oBaHne pexunma
Auto

e |/cnonb3oBaHue

e [lepegHss naHenb

e 3agHAA NaHesnb
3aBO/[ICKMX HACTPOEK

¢ licnonb3oBaHune
e BkntoyeHme/BbIKNOYEHNE .
aBTOMaTNYEeCKOWN
ocumnnorpada
KannbpoBKu
e OnwucaHme wnHTepdenca pgucnnes o KomneHcaumss NaCCMBHOMO
ocuwunnorpada npobHmnka
e OnucaHme OCHOBHbIX YHKLWNNA

ocuwunnorpada e lI3ameHeHMe aA3bIKa

2.1 NMpoBepka cofepXNMOoro ynakoBkm
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[Mpy OTKPLITUWX YNaKOBKW MOCE MONy4YeHNa NpoBepbTe Npmnbop, BbINOMHMUB
cnepyoLwine oencTeus.

1) MpoBepka HanM4YMA NOBpPEXAEHNIA, BbiI3BaHHbIX TPAHCNOPTUPOBKO
Ecnun ynakoBKka nnm neHonnacT CepbE3HO NOBPEXOEHbI, COXPAHUTE UX A0 TEX
nop, noka npubop W MNPUHAONEXHOCTU HEe NPoOMayT WCMbITaHNE
SNEKTPUYECKNX N1 MEXAHWNYECKNX CBONCTB.

2) lMpoBepka HanM4MA NpUHaANEXHOCTEN

NogpobHoe onucaHne wn3noxeHo B [lpunoxeHun B HacTosiwero

pykoBoactBa. K Hemy MOXHO 00patunTbcsl, 4YTOObl MPOBEPUTb MOJIHOTY
KoMnnekTaunu. Ecnn npuHagnexHocT OTCYTCTBYHOT WM MOBPEX[IEHBDI,

obpatuTecb B MECTHbIN ouC.

3) MpoBepka npubopa

Ecnn npn BHeWHemM ocmMoTpe oO6HapyXeHbl Kakme-nmbo noBpexXaeHns
ocumnnorpada wan OH He Npowen UCMbITaHWEe Ha MPOM3BOAUTENBHOCTD,
obpatutecb B MecTHbin oduc. Ecnn npmbop noBpexgeH npu

TPaHCNOPTUPOBKE, COXPaHNTE YMakoOBKY W CBSXXWUTECb C TPaHCMNOPTHOW
KOMMaHMEN NN B MECTHbIN 0PUC 1 KOMMNaHWA NPUMET Mepbl.

2.2 NepepHnan naHens ocymnnorpada
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PucyHok 2-1

[MepenHsas naHenb ocuwmnnorpada COCTOUT U3 3KpaHa Jucnnes, YeTblipex
aHanoroBbix kKaHanoB ¢ uHTepdencammn BNC, rHespga gna nogkntodeHus
MyNbTUMETPa N 06NacTn yrnpaBneHnsa ¢ KHoONKaMm 1 py4kamMmu.

2.3 3agHana naHenb ocyumnnorpada

T
e MINIILLAN
i\ 40000293

PucyHok 2-2

3agHAA naHenb ocuwnnorpadga coctout U3 cnepywwmx anemeHTos: LAN,
xocT-koHTponnep USB 3.0, USB-ycTponcTBo, BbiXxod CurHana npsiMmoyrosibHON
dopmbl/BbIXod TpUrrepa, rHe3ao aNeKTPONMTaHUs, MexaHn3m 6/T0KNPOBKN
SNEKTPONUTaAHUSA, NpeaoxXpaHUTeNb Ansa 3awnTbl oT neperpy3kmn 10 A and
MynbTUMETPa 1 NoAcTaBKa.
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2.4 YcraHOoBKa onop

i3aBnekute onopbl M3 COOTBETCTBYKOLUMX NA30B Ha 3agHen naHenu
ocumnnorpada n ana pukcaunm obecneybTe Takoe NONoXEHMe, YTOObI yron
MeXay COEeOUHUTENbHbIMWA CTEPXHAMW OMOP W  3agHEW MNaHenNbto
ocumnnorpada coctaensan 90°. Cm. pucyHok 2-3.

PucyHok 2-3

2.5 Bxmouenme/Bbiouenme ocymnnorpadga
BknioueHume/BbiknouyeHmne ocuymnnorpada

BknioyeHvie nnTaHma

e Haxmwute KHONKY NnTaHUs @, 4YTOObI BKIOUYNTL Npnbop, ybeamBsLLXCh,
YTO OH NOAK/TOYEH K MICTOYHUKY NMUTAHUA.

OTK/IIOYEeHne NuTaHnA

e HaxmwuTte KHOMKY NUTaHnS @ OTKPOWTE MEHIO BbIKTIOYEHUSA MUTAHUSA N
I
HaxxmuTe © , 4yToBbl BbIKNHOYUTL NPUBOP.
e [1na npuHYOMTENBbHOrO BbIKMOYEHUA Nprubopa HaXXMUTE N yaepXnBamTe
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KHOMKY NUTaHnNA @B TeyeHune 5 cekyHp,

£ OCTOPOXHO: MPUHYANTENBHOE BbIK/TIOYEHME MUTAHNS MOXET MPUBECTU K
NoTepe HECOXPAHEHHbIX JaHHbIX, OYbTe OCTOPOXHbI.

Bbnokn POBKa 3neKTponntTaHmsa

o Korga mexaHunsm 6}'IOKVIpOBKVI ANeKTponmTtaHnAa BblABUHYT, Mnogada
ANEKTPONMMTaHNA HEBO3MOXXHA.

2.6 Onncanme nurepdenca amcnnen ocumnnorpada

B naHHOM paspgene npencrtaBneHbl 0630p M ONMcaHWe NONb30BaTENbLCKOro
nHTepdenca ocumnnorpada cepun OVS1. NpounTtaB aTOT pasnesn, MOXHO B
KpaTyaMllme CPOKM O3HAaKOMWUTBLCSA C COOEPXUMbIM UHTepdenca gucnnes
ocuwmnnorpada. KoHKpeTHble HACTPOWKU N KOPPEKTUPOBKK OyayT nogpobHo
onucaHbl B Nocnegyowmx rnasax n pasgenax. B onpegeneHHbIi MOMEHT
BPEMEHW Ha 3KpaHe MOTryT NOSIBUTLCS cneayoLlne a/ieMeEHTbl, HO He BCE OHM
BUOHbI. VIHTepdenc ocunnnorpadga cm. Ha pucyHke 2-4.

Single
SEQ

4+ 17

25 5. 53 20
24 <3 22 21
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PucyHok 2-4. OtobpaxxeHune nHtepdeinca ocumnnorpada

Ne OnucaHmne
1 Toprosas mapka.
2 VHpmkauwa Tekyuwlero Tmna Tpurrepa
OTobpaxatloTca Tekywun Tun Tpurrepa n pexum Ttpurrepa. A
3 o3Ha4aeT «ABTo», N 03HavaeT «Ob6bI4YHbIN»
4  TeKywWwM NCTOUYHNK TPUITEPA N 3HAYEHNE YPOBHSA TpUrrepa
5 TllonoxeHwne Tpurrepa
CpepgHsasa obnacTb «[]» ykasblBaeT Ha MnosioxxeHne GopMbl CUrHana,
6 oTobpa)kaeMol Ha aKpaHe, BO BCEW AINHE 3anncu
7  Tekywas gnmHa 3anmcu
8 OTobpaxeHme pexmma  BblOOpPKWM, BKAOYAA  HOPMAasbHbIN,
ycpeaHeHune, ormbatoLlyto, paamax
9 Wnamkaums ueHTpa obnactm otobpaxeHus popmbl curHana
Bpemsa 3agepxku, BpemMsi Mexny UEeHTpanbHON nuHuen obnactum
10 oTobpaxeHus popMbl CUrHana n NoNoXXeHNem Tpurrepa
11 Tekywas YacToTa BblOOPKWN
12  ®OyHkumsa ZOOM
CoctosiHme ocuunnorpada, B Tom yncne RUN, STOP, WAIT n AUTO;
13 HaXXMuTe ons nepekntoyeHuns B pexum STOP
ABTOMaTMyeckas HacTpoWka W aBTOMaTu4yeckas wuHAMKauma
14 avanasoHa, HaxmuTte, 4tobbl BouTn B pexxkum AUTO, ocumnnorpad
aBTOMAaTUYECKIN HacTpamBaeT (popMy CUrHasna Ha COOTBETCTBYOLLNI
pexXmnm oTobpaxeHuns
15  OQMHOYHbLIN TPUITEP, HAXMWUTE AN OANHOYHOIO TpUrrepa
Ob6nactb OTOOpaXKeHUs MHpopMaUMK O KaXxaomM KaHane, BKo4as
COCTOsIHME nepeksoyaTens KaHana, BEPTUKAsbHYO
YyBCTBUTENIbHOCTb, PEXWNM  COMPSXXEHUs, WUHBepcuwo  dasbl,
. OorpaHu4YeHmMe NosoChbl NPONyckaHus, NOIHOE CONPOTUBAEHNE U T. A.

[MpoBeanTe NanbLUem BNEBO MO COOTBETCTBYIOLLEMY KaHasny, YToObl
OTKPbITb MEHIO KaHana, COOTBETCTBYIOLLIEE 3TOMY KaHary; NpoBeanTe

1L T
nanbLemM BnpaBo, YTobbl 3aKpbITb KaHan. HaxmuTte [ nnn , YTOObI
HaACTPOUTb BEPTUKAbHYIO YyBCTBUTENbHOCTb KaHana
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OnuncaHwme

17

NHpnkaTop ypoBHS cpabaTbiBaHUA

18

VIHCTPYKLUMN MO OTKPbLITUIO NaHenn ObICTPbIX HACTPOEK Tpwurrepa:
MpoBegnTe nanbuUemM BNEBO, YTOObI OTKPbITb MaHEesNb KAaBULLHbIX
KOMOWMHaUMin BbICTPOro BbI30Ba Tpurrepa ana ObICTPbIX HACTpPoOeK
MEHIO Tpurrepa

19

PerynupoBka ypoBHSs Tpurrepa. Haxxmumre v yagep>XXmBamTe KHOMKY U
nepeTackmBamTe €e BBEPX W BHM3, 4YTOObl HACTPOUTb YPOBEHb
Tpurrepa. [lpoBegute nanbLEeM BNEBO, 4YTOObl OTKPbITb MEHIO
ObICTPbIX HACTPOEK TEKYLLEro TPpUrrepa.

20

OTKprTI/Ie N 3aKPbITE TIOPUN3OHTAJIbHOIO N BEPTUMKAJIbHOIO KypCcopa

21

Tekywmm BblOOp KaHana. [locne HaxaTus BCMNNbIBAET MEHIO
NEPEKNIoYEHNa TeKyLEero KaHana gns nepekntovyeHns TeKyLlero
KaHana.

22

KnaBuwa «50%»: HaxxmunTe, 4To6bl ObICTPO BEPHYTb HY/IEBYHO TOYKY
KaHana B LEHTP 3KpaHa; NoNoXXeHne Tpurrepa 6biCTPO BO3BpaLLaeTcsa
B LIEHTP 9KpaHa; ypoBeHb Tpurrepa ObICTPO BO3BPALLLAETCA B LIEHTP
dopMbl curHana; kypcop 6bICTPO BO3BpALLAEeTCA B LEHTP BEPXHEN,
HU>XXHEN, NEBO N NPaBOW CTOPOH 3KpaHa

23

3Ha4yokK ynpaBneHus CTPO4YHOW pa3BEPTKOW. HaxmuTe
neByo/NpaByl0 KHOMKY CTPOYHOW pa3BepTKN, 4YTOObl HaACTPOUTb
CTPOYHYIO pa3BEPTKY ocuwunnorpammbl. Haxmute Ha TekyLuyto
CTPOYHYIO pa3BEpPTKY, YTOObl OTKPbITb MaTPULYy U BbiOpPaTb HYXHYIO
CTPOYHYIO pa3BepPTKY.

24

BbicTpoe coxpaHeHue. HaxmunTe, 4Tobbl ObICTPO COXpaHUTb hopmy
CUrHana oTKpbITOro B AAHHbIM MOMEHT KaHana B Ka4eCTBe 9TaJIOHHOW
ocuunnorpamMmmbl U caenaTtb CKPUHLLOT.

25

KHOMKWM TOYHOWM HacTpomkun. Haxmmre KHOMKY TOYHOW HACTPOWKW,
YTOObI TOYHO HACTPOUTbL MNONIOXEHUE (DOPMbI CUrHana, NOMOXeHWe
YPOBHSA TpUrrepa, NosioXXeHme Tpurrepa 1 nosioXxeHume Kypcopa.

26

NHpnkaTop KaHana: oTtobpaXkaemMbll YPOBEHb 3a3EMJIEHNSA KaXKO0ro
aHanoroBoro curHana KkaHana, 0603Ha4YeHHbIA 3Ha4YKOM NHOMKATOpa
KaHana[® Ha neBo CTOPOHe gucnnes.

27

O6nacTtb oTobpaxeHusa nopgkntoveHmsa K cetn Wi-Fi, nogkniouyeHna
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Ne OnuncaHwme

USB-PC, poctyna Kk nepudepunHbim USB-ycTponictBam, ypOBHS
3apsaga akkymMynsatopa, BpeEMeEHN 1 ap.

Tabnuua 2-1. OnncaHne nHTepderca gucnnesa ocumnnorpada

2.7 Onucanmne OCHOBHbIX (PYHKLMIA CEHCOPHOro 3KpaHa

YnpasneHune ocuumnnorpacdom cepun OVS1 ocywiecTBnsieTcs, B OCHOBHOM,
Ha)xaTuem, NpoBeAeHNEM ManbLEM 1 NepeTackmBaHMEM OOHUM MasbLEM.

Ha)xaTtb

Haxmute KHOMKY Ha CEHCOPHOM 39KpaHe, 4Tobbl aKTUBUPOBAaTb
COOTBETCTBYIOLLEE MEHIO N PyHKUMIO. KOCHUTECH No6Oro NnycTtoro Mecta Ha
3KpaHe, YTOObI BbINTUN N3 MEHIO.

NMpoBepeHmne nanbyem

[MpoBeneHMe nanbueM MO 3KpaHy: OTKPbITUE/3aKpbITUE MEHK, BKHOYas
rMaBHOE MEHI0, KHOMKY KOHTEKCTHONO MEHIO U Apyrue ornepauuvi B MeHo
KaHanoB. Hanpumep, rnaBHoe MeHI0 OTKpPbIBAaeTCHA Tak, Kak MokKasaHo Ha
pucyHke 2-5. MeTof 3aKpbITS MPOTUBOMNONOXEH METOAY OTKPbITUS.
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PucyHok 2-5. Bbixoa 13 rnaBHOro MeHto

Haxmute Ha KHOMKY MNapamMeTpoB B [NaBHOM MEHK, 4YToObl BOWTL B
COOTBETCTBYIOLLEE MOAMEHIO.

MepeTtackmBaHme ¢ NOMOLLbIO OAHOrO0 Nanbua: /s rpydbon HaCTPOWKN
BEPTUKANbHOIO MOJIOXEHWS, TOYKW 3anycKa, ypOBHSA 3arnycka, Kypcopa v T. A.
dopmbl curHana. llogpobHyto wnHdbopmaumo cm. B paspgenax «Dopma
CUrHana ropm3oHTanbHOro nepemelleHumnsa» n «PerynmnpoBka BepTUKanbHOro

MOJTOXKEHUNA».

YBennyeHmne/ymeHbleHne macwrtaba: ona TO4HOWM HacTPoKkn opMbl
CUrHana Ha BepTuKanbHbIX LWKanax

2.8 YnpaBneHme Mbiliblio

Mogkntounte Mbiwb K wWHTepdency «USB Host», 3atem ynpaBnsmTte
ocuwnnnorpadom ¢ NOMOLLbIO MbllK. J1IeBasi KHOMNKa, NpaBast KHOMKa 1 KOneco
MbILLV UMELOT T Xe PYHKLMW, 4TO 1 PYHKUMA KacaHMs nanbuem. Konecrmkom
MbILL MOXHO yrnpaBnsATb pa3MepoM CTPOYHOW pa3BepTkun. [pn ynpaBneHnn
MbILLbIO 9KpaH aBToMaTudecku 6nokumpyetcs. [1paBon KHOMKOW MbILWN
MOXHO pa3b610KMpoBaTb 3KpaH nnm 3abnokmnpoBaTb €ro CHOBA.
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PucyHok 2-6. Kypcop mMblLn

2.9 NMoaxnioueHmne npobumka x ocymnnorpady

1) MNopgkntounTte NnpobHmMkK Kk BNC-koHHEKTOpY KaHana ocumnnorpada.

2) lMopkntounTe BbIOBMXXHOWM 3a0CTPEHHbIN KPHOYOK Ha KOHLE NpobHMKa K
N3MEPSEMON TOYKE LEenu Unn TeCTUPYEMOMY YCTPOWMCTBY. YbenuTecs,
YTO 3a3eMNALWNKA NPOBOL NPOBHMKA NOAK/OYEH K TOYKE 3a3eMIIEHNS
Luenmu.

/N MakcumanbHoe BXOA4HOE Hanpsa>xeHme aHasoroeoro exoga

Kateropusa | 300 B (cpegHekBagpaTuyHoe 3HadyeHune), 400 Bnuk

2.10 Ucnonb3osaHue pexuma Auto

Mocne npaBUNbHOrO MOAKAYEHUA ocuunnorpada v nogadr Ha BXOL

Auto
AOMNYyCTUMOIrO CUrHana Haxmurte KHonky «Auto Set» , 4TOBObI ObICTPO
HacTpouTb ocuunnorpad Ha Haunydwwme 3dhdekTbl OToOpaxeHus Ons
BXogHoro curHana. Korga ocuwmnnorpad HaxoouTcsi B aBTOMaTMYECKOM
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pexunme, KHonka «Auto Set» bygeT cBeTUTbLCA.

ABTOMAaTMYECKNIN pexnm pgenntca Ha «Auto Set» n «Auto Range». [lo
YMOJTYaHMIO YCTaHOBNEHO 3HadeHue «Auto Set». DyHkumm «Auto Set» n «Auto
Range» He MOryT OEeNCTBOBaTb HaNIOXEHUEM APyl Ha Apyra, O4QHOBPEMEHHO
MOXET ObITb BK/1HOYEHA TOMIbKO OfHA N3 HUX.

«Auto Set» - ogHOKpaTHas aBToMaTn4eckasa HacTPOWKa, 1 Kaxabi pa3 npu
HaxaTnm «Auto» B BEPXHEM NEBOM Yriy 3aKpaHa oTobpaxaetcs «Auton.
Ocuwunnorpad MOXET aBTOMaTU4YeCKM HacTpamBaTb BEPTUKANbHbIN
MacLiTab, ropu3oHTaNbHbIA MacLlTab n HaCTPOWKY TpUrrepa B 3aBUCMOCTM
OT amMnauTygbl N 4acTOTbl CWUrHanoB, HacTpamBaTb (POpMy CWrHana pno
HY)XHOrO pasmepa u oTobpaxaTb BXOO4HOW curHan. locne HacTpowmKkmn
BbIAONTE U3 peXnMa aBTOMaTUYECKON HAaCTPOMNKKU, HaaNmMcb «Auto» B 1€BOM
BEPXHEM Yry NCYESHET.

Kananbl MoOryt oTkpbiBaTbCA aBTOMaTuMyeckun. JItobown KaHan, YypOBEHb
KOTOPOro 605blUe NN MEeHbLLE NOPOrOBOro 3HA4YEHUs!, MOXET ObITb OTKPbIT
NN 3aKPbIT aBTOMaTUYECKM B COOTBETCTBUWN C YCTAaHOBNEHHbLIM NOPOroBbIM
3HayeHmeMm. [1oporoBbIN YPOBEHb MOXHO HAaCTPOUTD.

VIcToOuHMK MoOXeT 3anyckaTtbCaA aBTOMaTu4yeCcknm, a KaHan BK/IKYEHHOIo
NCTOYHWMKaA MOXEeT aBTOMaTN4YeCKW HaCTpamBaTbCA Ha Bbl60p npmnopwmteTa
TeKyLwero cmrdana ninmn makcmmMmasibHOro CmMrHana.

OTkponTe rnaBHoe MeH. Haxwmute «Auto», 4YTOObI OTKPbITb MEHIO
aBTOMAaTUYECKOW HACTPOWMKK, BKOYAss HACTPOWMKY OTKPbITUA/3aKpbITUS
KaHana, HacTpOWMKY MOPOroBOro HanpsbkeHUss M HaCTPOWMKY WCTOYHMKA
Tpurrepa.

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



Save Cursor Sample Display frigger Auto Userset

AutoScale

PucyHok 2-7. OTKpbITE aBTOMATUYECKOW HAaCTPONKW

ABTOMaTMYECKAA HaCTpoMKa BKJIIOYAeT crefgywulee: OguvH KaHan u
HECKO/IbKO KaHasoB;, aBTOMAaTU4YecKass HaCcTpoWKa CTPOYHOW pPas3BeEpTKW,
BEPTUKANbHOW  YYBCTBUTENbHOCTW W  YPOBHA  TpuUrrepa  CUrHana;
NHBEpPTUpPOBaHNE  DOPMbI curHana ocuunnorpada BbIK/TIOYEHO,
OorpaHn4YeHme noJsioCbl MNPOMYyCKaHMA YCTAHOBAEHO Ha MNOJIHYO NONocy
NPOMNYyCKaHWsA, PEXUNM CBA3M MO MNOCTOAHHOMY TOKY, PEXUM BbIOOPKN -
HOPMasbHbIN; TUN TPUITepa YCTaHOBAEH MO PPOHTY, a pexnm Tpurrepa -
aBTOMAaTU4YECKUN.

MpumeuvaHmne: gna npumeHeHna dyHKUnM «Auto Set» TpebyeTtcsi, YTOODI
yacToTa M3MepsAemMoro curHana o6bina He meHee 20 U, KoahduUUMEHT
3anonHeHuns 6bin 6onee 1%, a amnnntyna 6bina He meHee 2 MBnink-nuk. Ecnm
9T napameTpbl 6yayT NpeBbIlEHbl, aBTOMaTUYeCKasa HacTponka He bynet
BbIMO/IHEHA.

PucyHok 2-8. ABToMaTmyeckas HacTpomnka (oopMbl CUrHana
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«Auto Range». Ocuunnorpad HenpepbiBHO 1 aBTOMaTU4YECKN HacTpamBaeT
BEPTUMKA/bHbIA MacLUuTab, rOPpN30HTaNIbHYIO CTPOYHYHO pa3BEPTKY N YPOBEHb
Tpurrepa B pexumme peanbHOro BPEMEHWN B 3aBUCUMOCTN OT BENYUHbI
4YacToTbl curHana. 1o ymonyaHuo OH OTK/THOYEH, N ero HeobXxoANMO OTKPbITb
B MeHI0. OTa PyHKUMA ABNAETCHA B3anMounckntodawwenm ¢ dyHkumen «Auto
Set».

OTkponTe rnaBHoOe MEHK N Haxmute «Auto», 4YTOObl OTKPbITb MEHIO
aBTOMAaTMYECKOro Bblbopa amanasoHa O/t COOTBETCTBYHOLLMX HAacTpoek. [pn
BKJTIOYEHNN (PYHKLMMN aBTOMATNYECKOro Bblbopa ananasoHa ocuwmnnorpad
aBTOMAaTMYECKWN YCTaHaBAMBAET pas3/iNdHble napamMmeTpbl, B TOM 4WUCNE:
BEPTUMKA/bHbIA MacliTab, ropn3oHTanbHYO CTPOYHYIO Pa3BEPTKY, YPOBEHb
Tpurrepa u T. 4. [Npn nogknioYeHUn cUrHana 9Tm napamMmeTpbl aBTOMaTUYECKN
N3MEHATCHA, N Mocfe WU3MEHEHUs He TpebyeTca MOBTOPHAs HaCTPOMKa
curHana. Ocuwmnnorpad aBTOMaTUYECKWM  pPacCno3HAaeT W  BHOCUT
COOTBETCTBYIOLLME N3MEHEHUS.

e Auto range: BKOYEHME WM BbIKIKOYEHNE (DYHKLMN aBTOMATUNYECKOro
Bbl6Opa AnanasoHa.

e \Vertical scale: Bkno4YeHMe QYHKUNN aBTOMaTUYECKOW pPErynpoBKun
BEPTUKANbHOW LUKaNbI.

e Horizontal time base: BknyYeHMe QYHKUMM  aBTOMAaTUYECKOWN
pPerynmpoBKN CTPOYHOW pa3BEPTKMN.

e Trigger level: BkntoyaeT QyHKLMIO aBTOMaTNYECKOW PENYIMPOBKN YPOBHS
Tpurrepa.

Measure Cursor Sample Display Trigger Auto Userset

AutoSet

Horizonta

PucyHok 2-9. OTKpbITe aBTOMaTMYECKOro Anana3oHa
ABTOMAaTMYECKNA Amana3oH obbli4HO Bonee noneseH, YemMm aBToOMaTUYECKas
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HACTPOWKa, B CrieyloLLNX CUTyaLMAX:

1) OH moXeT aHannM3mpoBaTb CWrHanbl, NnogBep>XeHHble OMNHaMWMNYECKUNM
N3MEHEHNAM.

2) OH no3BonseT ObICTPO NpPOCMATPMBaTb HECKONbKO HEMNPEpPbIBHbIX
curHanoB 6e3 HacTpomku ocumnnorpada. 3ta PyHKUNA O4EHb MONE3HA,
ecnm HeobxoamMmmo mncnonb3oBaTb ABa NPOOHMKA OOHOBPEMEHHO WA
€C/IN MOXXHO WCMoNb30BaTbh NMPOOHMNK TONMBKO OAHOW PYKOW, MOCKOJbKY
apyras pyka saHsTa.

3) YnpaBnanTe HaCTPOWMKON aBTOMAaTUYECKOW perynnpoBKku ocumniorpada.

2.11 3aBoiCKME HACTPOMKM

OTkponTe rnaBHoe MeHio, HaxmuTte «User Settings», 4Tobbl NepenTtn Ha
CTpaHuUy HacTpoek nonb3oBaTens. Haxmute «Factory Settings», 4TOObI
OTKPbITb OMNanoroBoe OKHO O/isi 3arpy3kmM 3aBOACKMX HAcTpoek. Haxmwute
«OK» wn 3arpy3mTte 3aBoAckue HacTpouku. [uanoroBoe OKHO 3arpyskm
3aBOCKWNX HACTPOEK CM. Ha pucyHke 2-10.

Measure Save Cursor Sample Display Trigger

Self Adjust

PucyHok 2-10. 3arpyska 3aBoACKMNX HAaCTPOEK

2.12 Vcnonb3oBanme asTokanubposxm («Self Adjust»)

OTkponTe rnaBHoe MeHio, HaxmuTte «User Settings», 4Tobbl NepenTtn Ha
CTpaHuLy HacTpoeKk nonb3oBaTens. Haxmute «Self Adjust», 4To6blI BOWTK B
pexmnm aBTomMmaTundeckonm Kanmbposku. Korpa dyHKUMS aBTOMaATUYECKON
KannbpoBKW aKTUBHA, B IEBOM BEPXHEM Yy 9KpaHa oTobpaXkaeTcs KpacHas
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Hagnucb «Calibrating», a nocne 3aBeplueHUss KaNMOPOBKW KpPacHOE CNOBO
ncyesaet. [lpy 3HaAYUTENbHbLIX W3MEHEHUAX TemnepaTypbl QyHKUMA
aBTOMAaTU4YeCKOW KanmbpoBKM no3BoNseT ocuunnorpady nognepxmeatb
BblCOYaNLLYIO TOYHOCTb U3MEPEHUIA.

e [lepen aBTOKanNMO6pPOBKOM CHUMIKTE BCE MPOOHNKMN.

e [Ipouecc aBTOMaTU4eCKOW KannobpoBk 3aHNMAaET okono 10-15 MUNHyT.

e Ecnmn Temnepatypa wuameHsietca Bbilwe 10 °C, Mbl pekomMeHOyem
NONb30BATENAM BbIMO/IHUTb aBTOMaTNYECKYHO KannbpoBKY.

2.13 Komnencayma naccmBHOro NpoGHMKa

[Mpn nepsBom nogknt4YeHU npobHuka K nwbomMy BXOOHOMY KaHany
HeobxoAMO BbINO/IHUTL HACTPOWKY KOMMEHcaumm npobHuka, 4TObbI
cornacoeaTb €ro ¢ BXOOHbIM KaHanom. HekomMmmneHcmpoBaHHbIE MPOOHUKMN
MOryT CTaTb NPUYNHON GONbLUNX MOrPELLHOCTEN N3MEPEHUI AW OLINOOK.
KomneHcaums npobHuKa onTMMn3npyeT TPakT curHana ocyunniorpada gns
OOCTMXEeHMA 0onee BbICOKOW TOYHOCTU M3MepeHun. Ecnn temnepaTtypa
okpyxatouwien cpeabl nameHsietca Ha 10 °C n bonee, ona obecrnevyeHus
TOYHOCTN pPe3yNnbTaTOB N3MEPEHUN HEOobXOOMMO MPOMN3BECTUN HACTPONKY
KOMNeHcaumm npobHuka.

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

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

3) OTkpowTe KaHan (ecnu kaHan 3akpbIT).
4) lNposepbTe BepxHee MeH — «User Settings» — «External Interface» un

y6e,£u/|Ter, 4YTO aKTUBMPOBAH pPeEXnNm «BHELWHWN BbiXOn.: BbIXO,ElHOIh

CUrHan npsiMmoyrosibHon (opmbl».

5) HaxmmnTte KHONKy

Auto

W BPYYHYIO OTPErynvMpymTe BepTUKaNbHYHO

4YyBCTBUTENbHOCTb (hOPMbI CUrHana n CTPoYHyl pa3BepTky. Cnegute 3a
dopmon curHana. Cm. pycyHoK 2-12.
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PucyHok 2-12. KomneHcauus npobHuka

Ecnn dopma curHana Ha akpaHe oTobpa)kaeTcs Kak «HeLOKOMMeHcaums»
NN «NepekoMmneHcaumnsy, OTpPerynmpymTe noacTPOEYHbI KOHOEHCATOP Ha
NpobHMKe Taknm obpasom, 4Tobbl hopma curHana Ha aKkpaHe oTobpaxanacb
Kak «npaBu/ibHaa KoMMeHcauusa» (CM. pUCyHOK Bbille). Perynmnposky
NPOOHMKa CM. Ha pUCYyHKe 2-13.

PucyHok 2-13. PerynupoBka npobHuka

ANy peaynpexpeHwve

o Ybenguteck, 4TO U30/ISILUNS MIPOBOLOB HAXOA4MNTCS B XOPOLUEM COCTOSIHUMU,
4TObObI N36EXaTb MOPAXEHUS] S/IEKTPUHECKNM TOKOM PpU N3MEPEHNN
BbICOKOIO Harpsi>XeHWUs.

o Bo nsbexaHuie ropaxxeHusi a/1IEKTPUYECKM TOKOM AEPXNTE rasibLbl 3a
rpenoxpaHnTeIbHbIM KOJIbLJOM r1PpO6HUKA.

o Korpga npobHWK rogK/ItYeH K UCTOYHUKY HarNpPsXKeHWIs], He rprkKkacaiTeCb
K METaJ/IZINYECKNM YaCTSIM ro/I0BKU rPOb6HYVIKa BO N36EXaHUE NMopaXxeHusi
8/1EKTPUNYECKNM TOKOM.

o [lepen HavasioM U3MEPEHUV MPaBu/ibHO MOAK/IIOYNTE 3a3€M/ISIOLLNN
KOHeL rnpobHuKa.
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2.14 IameHeHume A3bIKa

iameHeHmne s3blka 0TobpaxeHusi cM. B pasfene «Hactponkun — A3bik n meTop,

BBOJA».

Fnasa 3. YnpaBnenume ocuyunnorpacgpom ¢ NOMOLYbIO
KHOMNOK

B aTom rnase nogpobHO onncaHo ynpaBneHmne ocumnnorpagom ¢ noMoLL b
KHonok. O6nactm KHOMOK MOXHO WCMONb30BaTb KakK pgas ynpaBieHus
ocumnnorpadom 6€3 CEHCOPHOro 39KpaHa, TaKk W AOna yrnpaBfieHus ¢
CEHCOpPHbIM 3KpaHOM. PekomMmeHayeTcsi BHUMATENbHO NMPoYUTaTh 3Ty rnasy,
4YTOObI MOHATL YCNOBUA MCNOMb30BaHUA ocumnnorpada cepun OVS1.

o  QyHKUMOHANbHbIE KHOMKWX

e KHOMKW ynpaBneHust MeHO

e Kypcop

e BepTtukanbHasa cucrema

e [oOpun3oHTanbHas cucTtema

e Cucrtema Tpurrepa

e [naBHas cTpaHuLa, 610KMPOBKa 3KpaHa

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



PucyHok 3-1. [NaHenb KHOMOK

3.1 OyHKLMOHANbBHDIE KHONKMW

KHonka «Auto»

Bocnonb3yntecb B npaBon obnactn MyHKUMOHANbHbIX KHOMOK, YTOObI
BKIHOUNTb  yHKUno «Auto Set». lNMpm kaxgom Haxatnm Ha «Autoy,
ocumnnorpad MOXET pacrno3HaBaTb TWUM BXOAHOINO CUrHanAa M HacTpanBaTb
pexum ynpasneHmsa. OH aBTOMaTNYECKM HAaCTpamBaET BEPTUKAbHYIO LLKaNy,
FOPN30HTaNbHYIO LLKany N HaAacTPoOMKn Tpurrepa. Hactponte popmy BOMHBLI
0N Hauny4dwero otobpaxeHusl.

Ona nonyyeHus nogpobHom wmHdbopmauum cm. pasgen «lVlcnonb3oBaHue

KHOMKW «Auto».

KHonkmn «Run/Stop» n «Single SEQ»

Haxmunte , YTOObl ObICTPO 3aMOpPO3UTb N 3aXBaTUTb TEKYLLYO hopmy

curHana. HaxmuTe ewe pas, hopma curHana npoao/mkKmuT paboTars.
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v
Haxmute , YTOObI BINOMHUTL OANHOYHbIN cO0p AaHHbIX. Ocumnnorpad
oTobpaxkaeT popMy curHana, Noy4eHHyI B Te4eHME OQHOro cbopa AaHHbIX.

B pexumax npokpyTku v 60MbLUON CTPOYHON pasBepTKU cOOp AaHHbIX
Single
OCTaHOBUTCS Ha BeCb 9KpaH ISISENN .

MoppobHyto nHdbopmaumo cm. B pasgene «KHonku «Run/Stop» n «Single
SEQ».

CHMMOK 3KpaHa: HaxXmuTe , 4YTOObl BKNOYNTL (PYHKLUMIO CHUMKA
aKpaHa ocumnnorpada. Haxmmte Ha onuuio CHUMKa 3KpaHa ona ApYyrux
cnocoboB OeNCcTBUN.

MpumeyvaHmne: dyHkUMKM KHONoK «Autox», «Run/Stop», «Single SEQ» n cHumka
9KpaHa TakXXe MOXHO MOJy4YUTb, MPOCTO HaXxaB OMuUKX B pacKpbiBaloLLLEMCS
MEHIO.

MynbTumeTp (Tonbko ana mogenu OVS1-40xM)
:
Haxmunte Ha kHonky BENEEE Ha nHTepdence ocumnnorpada gns akTmBaymm

hyHKUMn mynsTmeTpa. OgHOBpPEMEHHO 3aropaeTcsa MHANKATOP KHOMKM
. CHOBa HaXmMuTe KHOMKY, YTOBObl BEPHYTbCA B MHTEpPMdenNC ocumnnorpada.

MnaBHas cTpaHuMya

HaxXmmnte aTy KHOMKy ONs nepexoga Ha rnaBHyHO CTpaHuLy paboyero
ctona ocuwunnorpada. NMNoapobHyo nHdopmauunio cm. B rnaee 13 «DyHKUMA
rMaBHOWM CTPaHWLbI».

BnoknpoBka aKpaHa

Haxmute Ha kKHonky «Home» N OONTENbHO YOEPXWUBAWTE B TeYEHME
2 CeKyHOy — 9KpaH nepengetr B cocTtosdAHme 6nokmpoBku. OQHOBPEMEHHO
3abnokmpyetca M CTaHEeT HeaoCcTynHOM (YHKUMS CEHCOPHOro 3KpaHa
ocunnnorpada. CHoBa OnAnUTENbHO YyOepXumBamTe KHonky «Home» ans
pPa3610KMPOBKW SKpaHa.
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3.2 KHonka HaBMrayvm no MeHIo
OTKprTI/Ie n 3aKpbiTmie MieHo

Haxmute B, 4ToBbI OTKPBITH UMK 3aKPbITH BEPXHEE MEHIO.
Haxmute EEH, 4T06bI OTKPBITL UMK 3aKPbLITH HUXKHEE MEHTO.

MepeknioyeHne MeHIo

Ina nepeknoyeHnss MEHI0 WNCMNOoNb3ynTe pydky 1 - B obnactu
ynpaBfieHns MeHto. HaxmmnTe gnsa Bbibopa MeHI0 1 aBTOMaTU4eCKOro BXoa4a B

cnepytollee meHto. Haxmunte , 4yTOObl BEPHYTLCS B NpeablayLiiee MeHIo.

3.3 Kypcop

Cursor
e BknoyeHMe 1 BbIKKOYEHME KYpCOpa: HAXMUTE Ha KHOMKY , 4YTOObI

Cursor
BKTHOYNTb r0p|/|30HTaanb||7| Kypcop; HaXXMWNTE Ha KHOMKY , YTOObI
BKTHOYATb BepTMKaanbIVI Kypcop.

o [lepeknoyeHmne Kypcopa: HaxXmuTe pydky 1 - N pyyky 2 - B
obnactn ynpaBneHVss MEHIO ONS MEPEKIIOYEHUNSA MeXOy KYypCOpOM W
NPUBA3KOIN Kypcopa.

o [lepemelueHmne Kypcopa: B He NPUBA3AaHHOM COCTOSAHUW, BpalLlas py4yky 1

3, MOXHO ynpaBnaTb kypcopom X1 vnm Y1, a pydykon 2 A MOXHO

ynpaBnsaTb KypcopoM X2 wnn Y2; B NpPMBA3AaHHOM COCTOSSHUW Mpw
BPaLLEHNN pyyKkn 1 - Kypcop O6ygeT oBuratbCs B NPOTVBOMNOIOXHOM

HanpaBNeHUn OAHOBPEMEHHO, BpalleHun py4dku 2 - Kypcop 6ynet
ABUTraTbCs B TOM XK€ HarnpaBneHn OgQHOBPEMEHHO.

3.4 Nlopn3oHTanbHaA cucTemMa
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HacTpoika ropnsoHTasibHOM BPEMEHHOW PasBEPTKN: MOBEPHUTE PYYKY
BPEMEHHOWN pPa3BepTKN, YTOObl HACTPOUTb FOPU3OHTANIbHYID BPEMEHHYIO
pasBepPTKY AJ19 BCEX aHaNOroBbiX KaHaNoB (TEKYLUMIA KaHan).

HacTpoika ropu3OHTanbHOro MOMOXEeHMA: B obnactn  ynpaBneHus
FOPU3OHTaNIbHON CUCTEMOW [EEZZE® noBepHUTE PY4YKY FOPU3OHTANbHOIO

nosoxeHns B8, 4Tobbl MEPEMECTUTb FOPU3OHTANIbHOE MONIOXEHne hopm

CUrHana BCeX aHa/loroBbiX KaHasos (Tekywmin kaHan). Haxmute pyyky

rOPU30OHTaNIbHOIoO MOJIOXEHNA , 4TOObI nepemMectTnTb MONOXEHNA

TPUTITEPOB BCEX aHANNIOIOBbIX KaHa/10B (TeKyUJ,VII7I KaHaﬂ) B ropmn3oHTa/IbHOE
MoJ10XXEeHme. LI,eHTpaanoe MnonoXeHme HanpaBeHNA.

Haxxmmnre , YTOObI BKTHOUYNTb MW BbIKIOYUTL MaclUuTabupoBaHme. Korga

z
MaCLIJTa6VIpOBaHI/Ie BKTKOYHEHO, ropmnT I/IH,D,I/IKaTOp KHOMKW nOBepHVITe

PY4YKY ropm3oHTaJ/IbHOIO NMOJIOXXEHWNA , 4YTOObI UBMEHUTb ropmM3oHTasIbHOE

NMnos1Io>XkeHne OKHa MaCLLITa6I/IpOBaHI/IF|.

MogpobHyto nHbopmaumio cMm. B pasaene «Pexunm Zoomy.

3.5 BeprmkanbHasa cucrema

AHanoroBbI KaHan

OTKpbITb/3aKpPbITb: HAXMWTE KHOMKY aHa/IoroBoro KaHana : :
: : : , 4YTOObI NepeknoYnTb OYHKLUMW: OTKPbITb KaHan,

NnepexknrydnTb TGKyLLl,VII?I KaHan wn 3aKpbiTb KaHar. Kor,u,a KaHan OTKPbIT,

Ch2 Ch4
3aropaioTos uHAMKaTops KHOHOK- L E =] =)

HacTtpoiika HyBCTBI/ITeﬂbHOCTVI BEPTMKANW: MNOBEPHUTE  PYYKY

BepTMKanbHOro macwTaba 4TOObI HACTPOUTb YYBCTBUTENLHOCTb MO
BEPTUKANM N8 TeKyuwlero KaHana takmm obpasom, 4Tobbl (hopma BOJHbI
oTobpaxanachb Ha aKpaHe B NoaxogsaLem pasmepe.

Hactponte BepTuKanbHOE MOJIOXEHME: B obnact  ynpaBneHus

BEPTUKANBbHON cUCTEMOW [ ¥etw ] moBepHUTE PYy4dKy BeEPTUKANbHOIO

MoN10XeHNA g, 4TOODI HaCTPONTb BepPTUKaAIbHOE MOJIOXEHME TeKyLlero
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kaHana. HaxmumTe pyyky BEpTMKaANbHOrO MONOXEH S B, YTOGbI NEPEMECTUTb

ocumnnorpamMmmy TekyLlero KaHasa B UEHTP 3KpaHa Nno BepTukKain.

OTKpbITVE 1N BbIGOP MEHIO: B 06N1acTn ynpaBnieHns BEPTMKaNIbHOM CNCTEMOW

r Vertical

] HaXMmTe Ha m, 4YTOObI OTKPbITb MEHIO TeKyLlero

KaHana. [1nsa Bbloopa MEHIO NCNOMb3YNTe Py4ky 1 - B 06/1aCTW ynpaBieHuns
MeH10. HaxxmunTe gnsa Bbibopa MEHIO 1 aBTOMaTUYECKOro BXofa B crieaylollee

MeHto. Haxxmunte Ha , 4YTOObI BEPHYTbLCA B rnpegbiayliee MmeHlto.

KaHan wmHbI

o Math
,D,J'II/ITGJ'IbHO yoepXxXmBanmte KHOI'IKy Ao TeX nop, Noka ee NHOMKaTop HE

M
3aropuTCA OpPaHXEBbIM LBETOM — OTKpoeTcsi kaHan S1. Haxmute el

4YTOObl OTKPbITb MEHIO 9TOro KaHana. CHoBa gNTENbHO YOEPXKNBANTE KHOMKY
-, 4TOObI 3aKPbITb KaHan S1.

. Ref
InuTtenbHO yoepXxmnBanTte KHOI'IKy 00 Tex rnop, nNoka ee nHAMKaTop He
3aropmuTcs CUHUM LBETOM — OTKPOETCs KaHan S2. Haxmute , UTOODI

OTKPbITb MEHIO 9TOro kaHana. CHoBa OINTENBHO yOepXUBaANTE KHOMKY -,
4YTOObI 3aKpPbITb KaHan S2.

3.6 Cucrema 3anycka

OTKpbITUE MEHIO TpUrrepa: B MEHIO YNpaB/ieHNs CUCTEMOW Tpurrepa

Lovel

~ : N {
HaXXMUTE KHOMKY MEHI Tpurrepa
Tpurrepa.

@, yTOObl OTKPbITb MEHIO

HacTtpoinka ypoBHA Tpurrepa: B 06n1act ynpaBneHmns CUCTEMOW TpuUrrepa

Va = ~N “
NOBEPHUTE PY4YKY YPOBHSA Tpurrepa A , YTOObl HacTpPOWUTb

TEKYLUWIA YPOBEHb TPUITEPA;
MNMepeknioyeHe NCTOYHMKA TpUrrepa: HaXMUTe KHOMKY MepektoyeHuns
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NCTOYHMKA TPUITEPa, YTOObI MEPEKTIOYNTb UCTOYHUK TPUTTEPa;

MepeknioyeHre mexay (BPOHTOM M MOASPHOCTbIO: HaXMUTE M

ans
nepekyeHns mexay dpoHTamm (nepegHuii, 3agHNN, LBOVNHON DPOHT) NN
NONAPHOCTbLIO (MONOXMTENbHasA, oTpuLaTenbHasa, nobas) B COOTBETCTBUN C

TEKYLWM PEXNMOM TpUTTrepa.

|/|2

d B 06N1acTU ynpaB/ieHNA MEHI0, YTOObl BbIMOMHUTL FPYOYy0 N TOYHYIO
HaCTPOWKY BpeMeHW NoaaBneHns Tpurrepa.

Hold-Off —_—

fime 180ns

10ms 100ms

PucyHok 3-2. Bpems yaoepxaHusa Tpurrepa

MNogpobHocTn cMm. B rnase «Cuctema Tpurrepan.

FnaBa 4. Fopm3soHTanbHana cucrema

B maHHOWM rnaBe copepxutca noapobHas nHbopmauma 0 ropu3oHTanbHON
cucteme ocuwunnorpadga. PekomeHOyeTcsi BHUMATENbHO MpoyYyuTaTb 3Ty
rnaBy, 4TOObl W3y4NTb (QYHKUWUW HACTPOWMKM KM paboTy rOPM3OHTaNbHOWN
cuncTtembl ocunnnorpada cepun OVS1.

e [lepemelueHune curHana no ropn3oHTanmn

e HacTpowka cTpo4HoOWn pa3BepTkun (Bpems/neneHume)

e [laHOpamupoBaHue " MacLuTabnpoBaHume OTAENbHbIX nnn
OCTaHOBNEHHbIX 3aXBaTOB

o [lpokpyTKa, XY
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e Pexunm macwtabmpoBaHus

4.1 Nepemeuwenne cnrHana no ropu3oHTaNM

KocHuTecb obnactm otobpaxeHuss popmMbl cUrHana n rnpoBeguTe BNEBO U
BNpaBo As1s rpybon HaCTPOMKK MONOXKEHMSA (DOPMbI CUIrHaNa no ropnsoHTanmn
BCEX aHaNoroBbIX KaHanoB. [locne nepemelieHnsa popmMbl CUrHaNa HaXXMuTe
KHOMKY TOYHOW HaCTPOMKWN B NEBOM HWDKHEM Yrnay aKpaHa O/fsi TOYHOW
HaCTPOWKMW.

PucyHok 4-1. lMepemelleHre hopMbl CUrHana rno ropn3oHTann Ha aKkpaHe

4.2 HacTpoiika cTpouHO pa3BepTkm (Bpemna/aeneHmne)

MeTop 1: lporpamMmmHbie KnaBunwin

J-I-'-l_

Haxmute Ha KHOMKMK -, , YTOObl HACTPOUTb CTPOYHYHO Pa3BEpPTKY
m

BCEX aHasIoroBbiX KaHanoB (Tekyluue KaHanbl). HaxxmmTe Ha KHOMKY ,

I

YTOObI YBENNYNTb CTPOYHYIO Pa3BepTKYy; HAXMUTE Ha KHOMKY - YTOObI
YMEHbLUNTb CTPOYHYIO pa3BepTKy (CM. pucyHok 4-2 «HacTpolika CTpoYHOM
pa3BepTkn»). CTpoyHaa pasBepTka BbINOSHAETCA Ha 1-2-5, B TO BpemMs Kak

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



dopma curHana M3MeHsieTcs No Mepe N3MEHEHNSA CTPOYHOW pa3BEPTKM.

YBenuueHue VYMeHblIeHHE

PucyHok 4-2. HacTpoiika CTpO4YHOW pa3BePTKMN

MeTop 2: Pyuka Bbibopa BpeMEHHOM pa3BepPTKM

Haxmunte Ha , 4YTOObl OTKPbITb CMNMCOK CTPOYHOW pa3BepTku (Cm.
pUCYHOK 4-3 «Cnncok CTPOYHOI pa3BepTKM»), 3aTEM HaXXMWUTE Ha CMUCOK,
4yTOObI BbIOPATb MOAXOAALLYIO CTPOYHYO pa3BepTKy. CTpoyHaa pasBepTka C
CUHWM 3anofIHEHHbIM (OHOM SBNSAETCH TeKyuwlen BblOpaHHOM CTPOYHOWN

pa3BEPTKOW.
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Auto Single
Set

PucyHok 4-3. Pyyka CTpPO4YHOWM pa3BepTKM

4.3 ManopammpoBaHMe M MaclWITaGMpoBaHMe OTAENbHbIX
I OCTAHOBJIGHHDbIX 3aXBaTOB

[Mocne ocTtaHoBKM ocuunnorpada Ha 9KpaHe OCTaHOBNEHHOro Aucrnies
MOXET OTOobpaxaTbCA HECKONbKO MOMy4YEHHbIX [OaHHbIX C MONEe3HON
NHdOopMaLmen, HO NnepemMeLLaTb NO FOPNU3OHTaNM N MacLUTabrpoBaTb MOXKHO
TONbKO [[aHHble NocfegHero noJlydeHHoro wm3obpaxeHus. [laHHble
OAVHOYHOIro MN3006paXeHNss VAN OCTAHOB/IEHHOro M306paxeHuss MOXHO
nepemewartb NO rOpuU3OHTaNM W  MacwTabupoBaTb. [logpobHyto
nHpopmaumio cMm. B paspenax 4.1 «llepemelleHmne opmbl curHana ro

ropn3oHTann» n 4.2 «HacTpowka CTpoYHOW pa3BepTKn (BpemMsa/neneHme)».

1.4 MNMpokpyTrka, XY

B rmnaBHOM MeEHIO HaXXMUTE Ha CEHCOPHYIO KNaBuLLy _ 3aTem Bblbepute
HY)KHbIA PEXUM CTPOYHOW pa3BEPTKN. PeXrM CTPOYHOW pa3BEPTKM MOXET
o6biTb YT, ROLL n XY.
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Save Cursor Sample Display frigger

Waveform Graticule Persist

PucyHok 4-4. Pexxum oTobpaxeHus

YT — O6bIuHbIN peXxum npocmoTpa ocumnnorpacda

B pexume YT oTobpaxaeTrcs OTHOCUTENbHOE COOTHOLUEHME MeXay
BEPTUKANbHbIM HaMNps)KEHUEM W TOpu3oHTanbHbiM BpemeHem. Ocb Y
npeacTaBnseT HanpsaXxeHmne, ocb X npeactaBnsaeT BpemMs, a dopma curHana
oTobpaxaeTca nocne Tpwurrepa (dbopma curHana oTobpaxaeTca cnesa
HarnpaBso).

NMpumeuvaHmne: ecnu cTpoyHaa paseepTka 6onblias (Hanpumep, 200 Mc ”
6onee), hopma curHana nHorga He otobpaxaeTcs B Te4eHUe ANUTENbHOIO
BPEMEHW. ITO CBA3AHO C TeM, 4YTO B pexume YT Tpurrep bopmbl curHana
cpabartbiBaeT nepepn otobpaxeHmem. OHa TECHO CBfi3aHa CO CTPOYHON
pPa3BEPTKOM N MOXET ObITb NPMBNN3UTENBHO paccynTaHa Kak: KOMYECTBO
OENEHNIA C TEBON CTOPOHbI NO3NLMW TPUITepa* NOS0XEHME YPOBHSA CTPOYHOW
pa3BepTKW. [ coKpaweHns BPpEMEHN OXMOAHUS MepemMecTuTe nosnumo
Tpurrepa Bneso.

Cnyyain, korga no3muusa TpuUrrepa nepemMeleHa 3a npepfenbl 3KpaHa
¢opmMbl curHana, 3gecb He paccMaTpUBaEeTCA.

ROLL — Pexxum BpaweHuns
B pexume ROLL dopma curHana npokpy4ymBaeTca cnpaBa HaneBo AN
obHoBneHma pgucnnesa (cm. pucyHok 4-6. Pexum ROLL). [OnanasoH

PErynnpoBKn CTpPOYHOW pasBepTku pexmma ROLL B paboyem cocTosiHum
cocTasnseT 200 mc/pen~1 kc/pgen.
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B pexume ROLL nHdopmaums, ceazaHHasa ¢ TPUIrepom, HeaeMCTBUTENbHA,
BKJ1HO4as NMONOXEHWE, YPOBEHb TPUITeEpa, HanpshXKeHne Tpurrepa n T. A.

PuncyHok 4-5. Pexxuim «ROLL»

Run
B pexume «ROLL» HaxxmumTe , 4TObObI OCTAHOBUTL OTOGpPaXkeHe PopMbl
CUrHana; HaXxmmTe . CHOBa, 4YTOOblI OYUCTUTbL OTOOGpaxeHwe opMbl

SEQ
Cu1rHana n nepe3anycTtnTb C60p OAHHDbIX;] Ha)KMVITe- 4YTOObl BbINOAHUTb
OOMHOYHYIO nocnenoBaTe/sibHOCTb, OHa OCTAaHOBUTCA aBTOMaTM4YECKW Moce
3aBepueHna 3axsaTa NOJIHOBKPAHHOTO |/|306pa>|<eH|/|ﬂ.

Pexum ROLL o06blMHO wucnonbdyeTcsa ana HabniogeHus 3a gopmamn
CUrHanoB ¢ Yyactotamm Hmxe 5 'y,

Pexum ROLL aktmBumpyetca no ymonydaHuio. Korga CTpoyHas pasBepTka
6onbwe 100 mc, oHa aBTomMaTtmyeckn nepexognt B pexum ROLL. Ecnn
HeobxoaMO MPOCMOTPETb CUrHa, KOTOPbIA AO/MKEH ObiTb 3anyuweH npuv
60NbLLOW CTPOYHON pa3BepTke, oTKaounTe pexkum ROLL.

BkntoyeHne n BbikntodeHne pexmma Roll: B rmaBHOM MEHKO HaXmMuUTe Ha

NporpaMmmMHyto KﬂaBVILLIy_. B onuyun «Common» MOXHO BKtO4aTb U
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Bblk/to4aTb pexum «Roll» (cm. pucyHok 4-6). Korga pexum npoKpyTKun
aKTUBMPOBAH, N CTPOYHaA pasBepTka Haxogutca B npenenax 200 mc~1 Kc,
ocuunnorpad aBToMaTU4eCcKn NePEXOqUT B PEXNM NPOKPYTKN.

PucyHok 4-6. BkntoueHune/BbikntodeHmne pexumnma «Roll»

XY — Pexxim «XY»

BepTtukanbHoe konnyectBo CH1 oTobpaxaeTcs Ha ropn3OHTanbHOM OCU B
pexnmve «XY», a BepTuKanbHoe konndectso CH2 oTobpaxaeTtcs Ha
BEPTUKANbHON OCU (CM. pUCYHOK 4-7 «Pexnm «XY»).

Pexxum XY MOXHO MCnonb30BaTb O/11 CPaBHEHUS YaCTOTHOroO 1 a3oBoro
COOTHOLUEHWS ABYX CUTHasOoB.

Pexum «XY» MOXHO WCMonb3oBaTb [/ OaTYMKOB ANna oTobpaxeHms
HanpsXXeHNA — CMELLEHWs], pacxoda — AaBneHns, Hanps>KeHMs — 4acToThbl
NN HaNpsiXXeHWs — TOKa, Hanprmep Aas NoCTPOeHUs ANOAHOW KPUBON.

TakXXe MOXHO MCNONb30BaTb Kypcop AN n3aMepeHuss hopmMbl CUrHana B
pexunme XY.
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PucyHok 4-7. Pexxnm «XY»

Mpumep pexxnuma XY

B aTtom ynpaxHeHuUn [OemMOHCTpupyeTcss O0ObldHadA MpakTuKa pexunma
oTobpaxeHusa XY nytemMm namepeHuns casura das mexay ABymMs CUurHanamu
O4MNHaKOBOW 4YacTOThbl C UCMONb30BaHMEM MeToaa Jlnccaxy.

1) lMNopkniounte cuHyconpanbHble curHanel kK CH1 wn nogxntounte
CUHYCOMOanbHbl€ CUTHaNbl TOM XE 4aCcTOTbl 1 pasHbix a3 Kk CH2.

2) Haxmute Ha KHoNKy HacTpomku «Auto», HaxmumTte «Display» B rmaBHOM
MeHI0, 3aTeM BblbepuTe «XY» B «Time Base».

3) lMepeTtawumTte curHanbl TakK, 4TOObl OHM BbINIV OTLUEHTPUPOBAaHbI HA 3KPaHe
ancnnesn. OTperynupyinte BepTuUKanbHyt 4YyBCTBUTENbHOCTE CH1 1 CH2 n
pacTAHWUTE CUrHanbl 48 NPocCMoTpAa.

PasHunuy da3 (6) MmoXHO paccuymTaTb C MOMOLLBIO crneayouen hopmynbl
(npepnonaras, YTo amMnNAUTYObl ABYX KaHaN0B OAMNHaKOBBbI):
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Measuring the phase difference 90°phase difference The same phase

PuncyHok 4-8. CurHan pexuma cTpoyHom pa3epTku «XY», LEeHTP 9KpaHa gucnnes

4) Haxmute kHonky «Cursor», 4YToObl aKTMBMPOBATb FOPU3OHTAsIbHbIN
Kypcop.

5) YcTaHOBUTE Kypcop Y2 B BEPXHEN YaCcTu CUrHana, a Kypcop y1 B HUXHEN
4yacTn curHana. 3anuwunTe 3HadyeHmne Ay B NpaBoM BEPXHEM Yr/y 9KpaHa.

6) MNepemecTuTe Kypcopbl y1 1 y2 B TOUKY NEpecevYeHns curHana n ocu y.

3annwwnTte 3HavyeHme Ay ele pas.

PucyHok 4-9. IamepeHmne pa3HocTr a3 n ncnonb3oBaHMe Kypcopa

7) [Onsa pacyeTta pasHocTu a3 ncnonb3yeTtcs cnenytollasa dopmyna.

Y2 , Y2
6 = arcsin —
Y1

sin 6 =
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Hanpumep, ecnmn nepsoe 3HadyeHne Ay paBHo 9,97 B, To BTopoe 3HaueHune Ay
paBHO 5,72 B:

sin 5,72 ] b,72
6 = arcsin
6= 9.97; 9,97

4.5 Pexum macwrabmpoBaHmna

Zoom (MacwTtabupoBaHne) — 9TO ropm3oHTaNbHO pPacLUMpPEHHas Bepcus
obbiyHOro aucnnesd. OTkpownTe QYHKUMIO MacliTabmpoBaHus, Qucnaen
pasgenntca  Ha pgBe 4Yactm  (cm.  pucyHok 4-10  «V/HTepdenc
MacLUTabrpoBaHnA»). BepxHAa YyacTb aKpaHa gucnies nokasbiBaeT 0ObIYHbIN
B OKHa AWCNEes, a HUXKHASA YaCTb — YBEIMYEHHOE OKHO Auncnnes.

PucyHok 4-10. IHTepdenc macwtabnpoBaHus

Buag okHa macwTtabupoBaHua — 3TO YBENIMYEHHas 4YacTb OObIYHOrO OKHa
oTtobpaxeHus. PyHKLUMIO «Z0Om» MOXHO UCNONb30BaTb, YTOObI NPOCMOTPETb
yacTb OObIYHOrO OKHa, PACLUMPEHHOro MO ropu3oHTanu, 4Tobbl y3HaTb
6onbLie 06 aHanm3e CUrHanoB..
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BkniouyeHume n BbiK/IIOYEHME peXnmMa MacLuTabmposaHus:

OTkponTe BbiNagalwoWlee MEHI W HaXMUTE Ha KHOMKY . 4YTOObI
BKJTIOUYUTb/BbIK/TIOUYNTb DYHKLMIO MacLUTabmpoBaHums.

OkHO macwTabupoBaHuMa obpamiieHO pamMkKonm B OObIMHOM OKHe, a gpyras
YyacTb, He oTobpaXxkaemasi B OKHE MacLUTabnpoBaHuns, NOKPbITa CEPOM TEHDLIO.
B aToMm none otobpaxkaetcsa 4acTb 0ObIMHOro CKaHMpPOBaHUSA, KOTopas bbina
yBeNMyeHa BHN3Y OKHa.

HaxXmunte Ha KHOMKY CTPOYHOW pasBepTKW, YTOObl HACTPOUTb CTPOYHYIO
pa3BepTKy OKHa MaclwTabupoBaHusa. Pasamep nona B OObIMHOM OKHE
NM3MEHUTCA B  COOTBETCTBMM CO  CTPOYHOM  pasBeEpPTKOM  OKHa
MacLiTabupoBaHus.

MNepeTawmTte opmMy curHana okHa MacluTabmpoBaHUA MO FOPUIOHTaNN,
yTOOblI HACTPOUTbL MonoxeHme dopmbl curHana. [lone B rnaBHOM OKHe
nepemMeLlaeTca B MPOTMBOMOJIOXHYIO CTOPOHY OT dopMbl curHana. Vinwm
HanNpsAMYyo nepeTaLwnTe none B 06bIMHOM OKHe, YTOObI 6bICTPO HanMTK hopmy
curHana gnsa npocmMmoTpa.

NMpumevaHme:

1) MwuHnmanbHaa cTpoyHass pa3BepTka oTobpaxaeTca B OObIMHOM OKHeE,
Torga kKak dopma curHana Ha aKpaHe HaxoOguTCcs TOYHO B npegenax
eMKOCTM namsaATn. Ecnm  Tekywaa CTpoyHas pas3BepTka MeEHbLUe
MWHVMAaNbHOW CTPOYHON pa3BEpPTKM B OObIMHOM OKHE MNpu TeKyLlen
€MKOCTW NamsATW, NpU OTKPbITUXM OKHa MacwTabupoBaHUS CTPOYHas
pa3BepTka B OObIMHOM OKHE aBTOMAaTUYEeCKM YyCTaHaBNIMBAETCA Ha
MWHNMAaNbHYIO CTPOYHYHO pPa3BepPTKYy B OObIMHOM OKHE Mpn Tekyllen
€MKOCTW NamMaATn.

2) Kypcop, pacyeTHaa ocuuniorpamma n aTtanoHHas dopma curHana He
oTobpaxatTca B OObIMHOM OKHE, HO MOryT OTOOpaxaTbCA B OKHEe
MacLuTabmnpoBaHus.

3) Ecnun pexunm Roll octaHOBNEH, pexnmMm mMmacluTabnpoBaHna MOXET ObITb
BKMto4YeH. HaxmumnTte Ha «Run/Stop», 4ToObl aBTOMAaTUYECKN OTK/IHOYUTL
peXnm mMacLiTabrpoBaHus.
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Fnasa 5. BepTmkanbHana cucrema

B paHHOW rnaBe copepxutcs noapobHas MHpopmaunsa o BepTUKanbHOW
cucteme ocuwmnnorpada. PekomeHaoyeTcs BHUMATENbHO MPOYUTaATb 9Ty
rnaBy, 4TOObl M3y4NTb QYHKLUUN HACTPOMKKN W paboTy BepPTUKaNbHON
cucteMbl ocumnnorpada cepmm OVS1.

OTKpbITUE/3aKpbITUE KaHana, ycTaHOBKa TEKYLLIEro KaHana

HacTpounTb 4yBCTBUTENBHOCTW MO BEPTUKANN

HacTpownka BepTunKanbHOro NonoXeHns

OTKprTI/Ie MEHIO KaHalla

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

PucyHok 5-1. VIHTepdenc oTobpaXkeHnss MeHto KaHana
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5.1 AxTmBaymvs/peaxtmsaumsa d¢opmbl curHana (xasan,
MaTeMaTMnuYecKme, aTanoHHbie (hopMbl CMrHana)

2 4 -
3Ha4ykmM KaHanoB - . . . . . B nMpaBow 4Yactmn obnactum

oTobpaxeHusa dopmbl curHana ocuunnorpada (nposegnTe nanbLEM BBEPX
NN BHN3, YTOObI NEPEKNOYUTLCA HA MaTEMATNYECKN KaHan N 3TaNOHHbIN
KaHan) CoOOTBeTCTBYIOT wectn kaHanam CH1, CH2, CH3, CH4,
MaTeMaTnyeckon QYHKUMN U 3TaNlOHHOMY KaHany. 3Haudkun KaHanoB B

1w wv
OTKPbITOM COCTOSIHUW ByayT BbIrMAAETb ClieayoLymM o6pa3om: , ,

Texkywminn kanan: Ocuunnorpad MOXeT oTobpaxaTb HecKonbKo ¢opm
CUrHanoB OOHOBPEMEHHO, HO TONbko opgHa dopma  curHana
npennovYTUTENbHO OTOOpaxaeTcs Ha camMOM BEPXHEM CNoe, a KaHarn,
KOTOPbIA NpeanoyTUTENbHO OTObpaxaeTcs Ha caMOM BEPXHEM CIOE,
HasblBaeTCca TeKkywmMm KaHanom. VIHpukaTtop p[na  Tekywero KaHana
CMNOWHOW, a NHAMKATOP KaHana, KOTOpbI He SIBNAETCS TEeKyLWM, NyCTONn,
KaK nokasaHo Ha pyCyHke 5-2.

Texymmin
KaHaj

Kanamn, ne

500 mV

SIBIISIOLIIANCS ™

TCKYIIHUM

PucyHok 5-2. Tekywmin KaHan n KaHasn, He SBASIOWMNIACA TEKYLLINM
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Copepxumnmoe nHtepdeinca otobpaxeHmsa KaHana ocuunnorpada BKO4YaeT B
ceba BepTuKanbHYK LKany, KHOMKY YyBCTBUTE/IbHOCTW BepPTUKalbHOM
lKanbl, PexXwum CBfA3W, WHBEPTUPOBAHME, OrpaHUYEeHne NosoChI
NponycKaHWsa KaHana, Kak nokasaHo Ha pucyHke 5-3.

HNuBeptupoBanue

YMeHblIeHHe BepTUKATBbHON
LIKAJIBI

5 O O V BepTI/IKaJ'IbHaSI InIKajia
OFpaHI/I‘leHI/Ie I1O0JIOCBI

IPOITYCKAaHHUS Full SJ0[QQ  ConporneicHue
Ocnabnenue 51010).¢ —— Coenunenue
Hynesoe nonoxxenue 500.0mV

KaHaJia

YBenuuenue BepTHKaHLHOﬁ IIKaJIbl

PucyHok 5-3. IHTepdenc oTtobpaxkeHnsa kaHana

Ecnn kanan CH1 BkNOYEH, HO €ro COCTOAHME He ABNAETCA TEKYLNM,
HaXXMuUTe Ha wuHgukatop dopmbl curHana CH1 wnn BepTuKanbHOW
YYBCTBUTENLHOCTU WM KaHana 3 WA Ha KHOMKY BepPTUKaibHOWN
YyBCTBUTENIbHOCTU U BbIOOpa TEKYLLEro KaHana, 4Tobbl yCTaHOBUTb KaHan
CH1 B kauecTBe TeKyLLero kKaHana, kak nokasaHo Ha pucyHke 5-4.
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CILIONIHOM 3HAY0K
o0o3HayaeT
TEKYIINN KaHa

HaxxmuTte, 9TOOBI
YCTaHOBHTH KaK
TEeKYIIUA KaHaT

PuicyHok 5-4. OTKpbITWE, 3aKPbITUE U NEPEKTIOYEHNE KaHaNOB

2. HaxxmuTe, 4T0OBI BBIOpATh 1. HasxmMuTe KHOTIKY YCTAaHOBKH
TEKYLMH KaHal TEKyUIEro KaHana

PucyHok 5-5. /icnonb3oBaHme KHONKWY BbibOpa TeKyLLEro kaHana

Haxmute Ha 3HAYOK TeKyLlero KaHana B HWMXXHEW 4acTu 3KpaHa, 4Tobbl
OTKPbITb MEHIO NEPEKTIOYEHNA HA TEKYLLMIA KaHasl, N HAaXMNTE Ha KHOMKY,
4TOObI OHO 3aropenoch, Kak NoKas3aHo Ha puUcyHke 5-5. Haxmute KHOMKy B
MEHI0, 4TOObl NepekNtuYnTb Tekywmin kaHan. Korga 9Ta dyHKumsA
aKTBMNpPOBaHa:
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TEeKYLWIA KaHan MOXHO MepeKtounTb B MEHIO NepeK/TtoveHNs KaHasoB;,
Tekylllee MEHIO KaHa/loB MOXHO NepeMecTUTb B J1l060e MECTO 9KpaHa;
B MEHIO MepeKtodeHNs KaHanoB 0TobpaXkaeTcs TO/IbKO OTKPbITbIN KaHan;

A wnp =

NPN OTKPbLITUN MaTEMATUYECKOM WAN 3TaNOHHOWM (OpPMblI CUrHana
aBTOMAaTUYECKM OTKPbIBAETCH MEHIO NMEPEKTIOYEHNSA TEKYLLLENO KaHana.

5.2 HacTpoiika 4YyBCTBMTE/IbHOCTM MO BepPTUKaAMN
Haxmute Ha KHOMKY BepTI/IKaJ'IbHOIZ YyBCTBUNTENIbHOCTWU . nnn KHOMKy

. cnpaBa OT 3Hayka KaHana, 4Tobbl HACTPOUTb BEPTUKaANbHOE
oTobpaxeHune ¢dhopmMbl CUrHana, CoOOTBETCTBYIOLLEN KaHany, 4Tobbl dhopma
curHana otobpaxanacb Ha 9KpaHe B TpebyeMom pa3mepe.

LLIkana BepTukanbHom YyBCTBUTENBHOCTU (B/Aen.) nocne Kaxxgom HaCTPOMKM

v
oTobpaxaeTcsa Ha 3Haudke KaHana. Hanpuwmep, O3Ha4yaeT, YTo TekyLllas
BepTuKanbHasa yyBcTBUTENnbHOCTb CH1 coctaBnsaeT 1,0 B/gen.

KoadppuumeHT BEPTUKaNbHOW YyBCTBUTENIbHOCTU perynupyert
BEPTMKANIbHYIO 4YyBCTBUTENIbHOCTb aHasoroBoro kaHana c warom 1-2-5
(koadhpuumeHT 3aTyxaHMA NpobHMKa paBeH 1X), a Anana3oH BepPTMKaNbHON
yyBCTBUTENbHOCTM nNpobHuka 1:1 coctaBnaetr 1 wmB/pen-10 B/pen
(onumonanbHO MnHMMYM 500 mkB/gen).

5.3 HacTpoika BepTMKasIbHOIrO NoOJICXKeHNS

MeToa HaCTPOMKWM BEPTUKANIbHOIO MOJIOXKEHWSA:

1) Tpybas HacTpomka: B o6nactm oTobpaxeHma dopmbl curHana
yaepXxuBanTte opmMy curHana v npoBeguTe nanbLeM BBEPX U BHU3 a4

N3MeHeHA BEPTMKAJIbHOIO NMOJIOXKEHWA CbOprI CunrHana.

2) TouyHas HacTpomka: HaxmmTe KHOMKY TOYHOWM HaACTPOWMKW B JIEBOM
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HVXKHEM YTy 9KpaHa, YToObl TOYHO HACTPOUTb BEPTUKANbHOE MONOXEHNEe
dopMbl cUrHana gna TekyLero KaHana.

5.4 OTKpbITNE MEHIO KaHana

npOBe,D,VITe nanbyem BrMpaBo MO 3HA4Ky KaHana, 4YTOObI OTKPbITb MEHIO
HY>XHOIo KaHana.

MeHto kaHana nsobpaxeHo Ha pucyHke 5-6. B BepTnkanbHOM MEHIO MOXHO
HaCTPOUTb WHBEpPCUIO OPMbl CUrHana KaHana, orpaHmndyeHue mnosochl
nponyckaHus KaHana, Tn NpobHumkKa, KoOaPUUMEHT 3aTyxaHNA NPOBHMKA,
PEXMNM COMNPSXXKEHNA KaHaNoB, 9TaflOH BEPTUKANIbHOrO pacLUUPEHNS, METKY
KaHana n BK/to4YeHne/BblK/loYeHE KaHana.

PucyHok 5-6. MeHto kaHanoB

5.4.1 YcraHOBKa CBA3M MeXAy KaHanamm

Haxmunte 3Hadok nop «Coupling Mode» 1 BbibepuTe pexunmMbl CBA3N MeXay
kaHanamu «DC», «AC» n «GND» BoO BCn/ibIBaloLLLEM OKHE.

DC: CBfi3b MO NOCTOAHHOMY TOKY. Moryt npoxoguTb Kak KOMMOHEHTbI
NOCTOAHHOrO TOKa, Tak N KOMMOHEHTbl MEPEMEHHOI0 ToKa N3MEPSEMOro
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CUrHana, a TakXXe OaHHbIA PEXNM MOXET NCNONb30BaTbCsA O/ MPOCMOTpPa
dopm curHanos BnnoTb Ao 0 'y, 6e3 601bLLIOro cMeLeHNA MOCTOAHHOIO TOKA.

AC: CBA3b No nepeMeHHOMY TOKY. VIamepsieMblin curHan nocToAsHHOro Toka
6nokmpyeTcs, 1 MOXET MPOXOAUTb TO/IbKO KOMMOHEHT NEPEMEHHOr0 TOKa, a
TakXe [OaHHbI Pexmm MOXET WCNOoMb30BaTbCA AN MPoOcMoTpa ¢opm
CUrHanoB ¢ 60NbWNMIN CMELLEHNAMU NOCTOSAHHOIO TOKA.

GND: BHyTpeHHee 3a3emMJieHne Bxoga, otcoeanHeHme ot BHELLUHEro Bxona.

Ocuwmnnorpad noakntodeH K NPsiMOYrosibHOMY curHany ¢ yactotom 1 kI,
amnantygon 2 B n cmeweHnem 1 B. ®opmbl curHanoB cBS3et Mexnay
KaHanamMmun nNOCTOSAHHOIO Toka, NePeMEHHOro Toka 1 3a3eMJIEHMS MOoKa3aHbl
Ha pucyHkax 5-7, 5-8 n 5-9.

PucyHoK 5-7. CBA3b N0 NOCTOAHHOMY TOKY  PucyHok 5-8. CBA3b N0 NnepeMeHHOMY TOKY
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PucyHok 5-9. MogkntoyeHre 3a3eMneHuns

nplllMe‘-laHI/IeZ oT1a HaCTpOI‘ilKa ﬂethTBMTeﬂbHa TOJIbKO OJ14 TeKYLLero KaHarsna.
,D,}'IFl TOro 4Ttob6bl nepeknrynTbCAa C TeKywero KaHana, npocto KOCHUTECH
3Ha4ykKa KaHajla, 3Ha4kKa WHAWMKaTopa KaHaslna win Tropmn3oHTallbHOro
MON10XEeHWA, Ha KOTOPOE yKa3blBa€T 3HAa4YOK MHOWMKAaTOpPa KaHana gnid npamMmoro
nepekKnryYeHn. BbixoanTb N3 MEHIO HET HeO6XO}J,VIMOCTVI.

5.4.2 YcraHOBKa npeaena nosiochbl NponycKaHus

OTkponTe MEHK KaHanos, HamgunTe none Bblibopa «Bandwidth» B meHi0
KaHanoB, YCTAaHOBUTE HY)XHOE OrpaHM4YeHme nMosioCbl MPonyckKaHws,
durnbTpaymo BEPXHUX N HUXKHUX YacToT.

MonHasa nonoca NponyCcKaHMA: NO3BOJIAET NMPONYyCKaTb CUITHaJibl BCEXYaCTOT.

Monoca nponyckanma 20 M: nponyckaroTCsl TONIbKO CUrHasbl C YaCTOTOW
Huxe 20 Ml'u, a curHansi Boiwe 20 My, apdekTnBHO ocnabnawoTcs.

DunbTp BEPXHMX YACTOT: MPONYCKaTCA TOMbKO CUrHaNbl, NPeBbILAoLWne
HVOKHWUW Npenen Tekywem ycTaHOBIEHHOW YacTOoTbl.

30kH
Bbibepute GunbTp BbICOKMX YacTOT, HaXMUTE Ha none

4YaCTOThbl, YTOObI OTKPbITb MHTEPMENC HACTPOMNKIM YaCTOTbI, HAXMUTE « MT'U» 1
«klu», 4TOObI BbLIGPATH LUKANy 4YacTOTbl, NepeTawuTe WUAN HaXMUTE Ha
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NON3YHOK ANns rpybot HaCTPOMKM MaKCMManbHOW 4acTOoTbl, pa3peLleHHOoN
ONA NPOXOXAEHNA, HaXMWUTE KHOMKWU «+», «-», YTOObl TOYHO HACTPOUTb
4yacToTy.

OuNbTP HM3KMX YacCTOT. pas3pellaeTcss NPonyckaTb TONIbKO Te CUrHasbl,
KOTOpbIE HWXe TeKyLLlero ycTaHOB/IEHHOro BEPXHEero npeaesna 4acTtoThbl (C
HacTpoMKamMu, TaKUMW Xe, KakK Yy dunbTpa BEPXHUX YacTOT).

Pa3Hunuy B orpaHU4YeHnm npornyckHoM CNOCOOHOCTY MOXHO OTOOpasnTb C
nomoLlbio dopmbl curHana. llonHas nosnoca nponyckaHws rnokasaHa Ha
pncyHke 5-10, nonoca nponyckaHma 20 M — Ha pucyHke 5-11, punbTp
BEPXHUX YaCTOT — Ha pPUCYHKe 5-12, GUNbTp HMXXHUX YaCTOT — Ha PUCYHKE
5-13.

PucyHok 5-10. [NonHasa nonoca
PucyHok 5-11. Nonoca nponyckaHus 20M

nponyckaHus
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PucyHok 5-12. ®unbTp BEPXHUX 4acToT PucyHok 5-13. DUnbTp HUXHUX YaCcTOT

5.4.3 NuBepcua ¢ yueTom hbopmMbl MMNYNIbCa

Mpn BbIGOpe «lInvert» 3HauyeHMe HanpsxxeHUs oTobpaxaemon QopMmbl
curHana nHeepTupyetcs. VIHBepcus BnmnseT Ha crnocob oTobpaxeHmsa KaHana.
[Mpn ncnonb3oBaHun 6a30BOro TpuUrrepa HeobxoaMmMo HacTPOUTb YPOBEHb
Tpurrepa, 4Tobbl COXPaHUTb CTabUNbHOCTbL OPMbI CUTHanNa.

PucyHok 5-14. lNepepg nHeepcuen c yuetom PucyHok 5-15. [locne nHBepcumn ¢ y4eTom

dopMbl MMNynbca dopMbl MMNynbca
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5.4.4 HacTpoiika Tna npooHuka
MpobHMKK Nnoapa3aensaTcs Ha TOKOBbIE U MPOBHMKIN HaNpPSXKEHWS.

NMocnepoBaTenbHOCTb M3MEHEHUA TUNa NPoobHmMKa:

OTKponTe MEHIKO KaHanoB, HaNMQUTe none- «Probe Type» B MeHI0
KaHanoB, 3aTeM BblbepuTe:

e Vol - cooTBETCTBYIOLLNN NPOOHNK HAMPSXKEHWS.
e Cur- cOOTBETCTBYHOLLMI TOKOBbIV NPOOHUK.

5.4.5 HacTpoiika ko3 dmymeHTa 3aTyXaHns NpoGHMKa

[Mpn wn3mepeHnn ¢ NOMOLbID NPOOHMKA MpaBUbHblE pPe3ynbTaTbl
N3MEPEHUS MOTYT ObITb MOAYYEHbI TONLKO NYyTEM HACTPOMKW MPaBUIbHOIo
Koa(ppuumeHTa 3atyxaHmsa npobHuka. [0na cooTBeTCTBUA KOIDDULMNEHTY
3aTyxaHus (pakTN4eckoro npobHmMKa Heob6XoaMMO COOTBETCTBYHOLLMM
0bpa3om HacTpouTb KOA(DDMNUMEHT 3aTyxaHUs KaHana B MeHto KaHana. [Npun
N3MEHEHN KOadduUMeHTa 3aTyxaHna MnpobHMKA COOTBETCTBYIOLLMIA
KO PULUMEHT 3aTyxaHUs O0/KEH ObiTb YCTAHOBMIEH B MEHIO KaHana, 4Tobbl
obecneunTb NpPaBULHOCTb amMnAnNTydbl OpMbl CUrHana wn pesynbrarta
namepeHuns, otobpaxaemoro ocuumnnorpadom. [MoMmmmMmo HEKOTOpPbIX
pacnpocTpaHeHHbIX KO3 dnLMEeHTOB 3aTyxaHusa kaHanoB cepus OVS1 Takxe
nogaepXmnBaeT Nosb30BaTENbCKME HACTPOMKIN 3aTyXaHNSA KaHanoB, KOTopble
MOryT ObITb YCTAaHOBNEHLI B Anana3oHe oT 1mX go 999kX.

KoadhdpumuymeHT 3atyxaHus npobHuka n KosddUUMEHT 3aTyXaHNs B MEHIO
NnpuBeAEHbI B cneaylolen Tabnumue:
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KoadppununmeHt KoadpdpunumeHT KoadppunumeHT KoadppunumeHT
3aTyxaHwus 3aTyxaHwus 3aTyxaHwus 3aTyxaHums
npo6HMKa npo6HMKa npo6HuMKa npo6HMKa

KoadpdpunumeHT KoadpdpuumeHT KoadhdpuumeHT KoadhpunumeHT

3aTyxaHWs B MEHIO | 3aTyxaHUsl B MEHIO | 3aTyxaHusi B MEHIO | 3aTyxaHWsi B MEHIO
0, 001:1 1mx 0,1:1 100mx 10:1 10x 1000:1 1kx
0, 002:1 2mx 0, 2:1 200mx 20:1 20x% 2000:1 2kx
0, 005:1 5mx 0, 5:1 500mx 50:1 50x 5000:1 5kx
0,01:1 10mx 1:1 1% 100:1 100x 10000:1 10kx
0,02:1 20mx 2:1 2% 200:1 200x
0, 05:1 50mx 5:1 5x 500:1 500x

Tabnunua 5-1. Tabnunua cooTBETCTBUA KOO PULMNEHTOB 3aTyxaHUs NPOBHMKA

5.4.6 3TanoH BepTUKasibHOro paclipeHus

I'IpV| ncrnonb3oBaHN BEPTUKAIbHOIoO paclwmMpeHnAa MOXHO LWEeNKHYTb Mo

LEHTPY NN HYNEBOW TOYKE.

LleHTp: HaxXmmnTe Ha UEHTP, OTperynnpynte BepTUKaNnbHbIA MacwTab, n
ocuwunnorpamMmma byaeT pa3BepHyTa C LLleHTPOM 9KpaHa B KayeCTBe aTasioHa

Hynesas Touka: LLlenkHTe Ha HyneBoW TOUYKE, OTPErynnpynTe BEPTUKaNbHbIA
MacLuTab, n ocunnnorpamma 6yaet pasBepHyTa C Hy/IEBOM TOYKOW (hopMbl

Cu1rHana B Ka4eCTBeE 3TaJIOHa
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5.4.7 MeTka xkaHana

MeTkn MoOXHO [A06aBnATb K KaxOomMy aHasioroBOMy KaHany Mo mepe
HeobxogmmocTun, n aobaBneHHasa MeTka OTobpa)kaeTcsa No3aan NHOnKaTopa
KaHana.

[loCcTyrnHble MEeTKM KaHanoB: HET, NOSb30BaTebCKUEe, NPeayCTaHOBNEHHbIE
(Bkntoyvass ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA, H_L, IN, L_H, MISO,
MOSI, RX, SCL, SDA, SS, TX, OUT).

PucyHok 5-16. MeTka

[MpumevaHume: HacTtponka nogaoepXxmBaeT BBoa A0 32 CUMBOMOB.
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PucyHok 5-17. BxogHOe NofHOe conpoTUBNEHWE KaHana
5.4.8 3afepXxKka KkaHana
3agepxka: HacTtpomB 3agep)XKy KaHana, MOXHO BbIMOMIHUTL KOPPEKLMIO

pa3HOCTM a3 B KaXOoM KaHane, YTobbl KOMMNEHCUpOoBaTb Pas3HOCTb (a3
CUrHana mexay pasHbiMmu NnpobHukamu. [lmana3oH HacTpowmkin: 1nc-100HC.

PucyHok 5-17. 3agepxka KaHana
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5.4.9 Cmewenme xkaHana

CmewleHune: PerynnpoBka CMELLEHUNA NO3BONSAET N3MEHWUTb CMELLEHME
KaHana, To eCTb cMmeLlleHne GopMbl CUTHaNa OTHOCUTENIbHO HYNTIEBON TOYKMW.
Ha pwucyHke 5-18 Huxe 3agaHHOe cMelleHune KaHana cocTtasnseTr 2 B,
BepTuKanbHasa LKana TeKkyuiero kaHana— 2 B/pen. ®opma cwurHana
nepemMeLlaeTcs Ha 2 Lwara CeTKN BBEPX OTHOCUTENbHO HYNNEBON TOYKW.

PucyHok 5-18. CmewleHme kaHana

FnaBa 6. Cnucrema Tpurrepa

B npaHHOW rnaBe cogepXxmTtca noapobHasa nHdopmaumsa 0 cucteme Tpurrepa
ocumnnorpada. PekomeHayeTcss BHUMATENbHO MPOYnNTaTbh 3Ty rnaey, YToObl
N3y4nTb QYHKLWW HACTPOWMKKM 1 paboTy cucTembl Tpurrepa ocuuniorpada
cepun OVS1.

e Tpwurrep v HacTpownka Tpurrepa e Tpwurrep No HakJOHY

e Tpurrep no GpoHTy e Tpwurrep No NMMNTY BPEMEHN

e Tpurrep no ONNTENBHOCT e Tpurrep No BugeocurHany
nMMynbca

e Jlormyeckum Tpurrep e Tpurrep no YyCNOBUAM
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nocnenoBaTeNbHON LLUMHbI
e Tpurrep no N-my poHTY e Tpwurrep no KOPOTKOMY NMMYNbCY
(panTy

6. 1 Tpurrep n HacTpoiika Tpurrepa

Y10 Takoe Tpurrep?

Ocuwmnnorpad MoXeT 3axBaTUTb (POPMY CUrHana ToIbkO B TOM cry4ae, eCnm
OH N3Ha4YaJ/IbHO COOTBETCTBYET 3aAaHHOMY YC/TOBUIO. 10 ,D,GI?]CTBVIG 3axBaTta
CbOprI C/rHana B COOTBETCTBIN C YC/1OBEM HA3bIBAE€TCA TPUITEPOM. Tak
Ha3biBaeMblA 3axBaT (bOpM bl CUTHa/1a 3aKJ/1io4aeTCAd B TOM, HUTO OCLLI/IJ'IJ'IOFpa(b
3axXBaTbiBaeT CUIrHan m 0To6pa>|<aeT ero. Ecnn 3axBata He npovicxogamT,
oTobpaxeHmne popmMbl CUrHana oTcyTCTByerT.

ns yero mMo)xHO Ncnosnb3oBaTb TpUrrep?

(1) Ocunnnorpad MoxeT cTabunbHO 0TOBpaXaTb MEPNOJNYECKNIA CUTHAT.

PucyHok 6-1. CTabunbHo oTobpaxaembiin  PucyHok 6-2. HectabunbHO oTobpaXkaembiii

nepnognyeckmnin curHan nepmnognyeckKmnin curHan

(2) Bblgennte cermMmeHT, KOTOpbI/A Bbl XOTWUTE HabnwogaTb, N3 ObICTPOro ”
CJTIOXXHOro curHana
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PucyHok 6-4. AHOManbHbI CUrHan,

PucyHok 6-3. AHOManbHbI CUTHan B .
3a(MKCUPOBaHHbIA NMPY YCTAHOBKE YPOBHS
nepmnogn4eckmx cmrHanax
Tpurrepa

Y10 Takoe NpuHyAnNTENbHbIA TpUrrep?

Korga ocuunnorpad He yooBneTBOpPSAET YyCI0OBMUAM cpabaTbiBaHUS, TPUITED,
CreHepumpoBaHHbIN ocunniorpaddomM MNCKYCCTBEHHO WA aBTOMaTUYECKMN,
ABNSAETCA MPUHYOAUTENbHbIM  TpUrrepom. [lpunHyanTEeNnbHbIN  TpUrrep
O3HayaeT, 4YTO HEe3aBMCMMO OT BbIMOJIHEHUS YCNOBMIA ocuwunnorpad
3axBaTbIBAET TONIbKO CErMEHT CUIrHana n otobpaxaet ero. ABTOMaTNYECKUIA
NPUHYONTENbHbIV TPUITEP 3a4aeTcs B MEHI0. B HacTpokax Tpurrepa o6bi4HO
€eCTb onuua pexmnma Tpurrepa, KOTOpyrd MOXXHO yCTaHOBUTb, kKak «Normal»
nnn «Auto». HopmanbHbI TpUrrep — 3T0 cpabaTbiBaHME B COOTBETCTBUN C
3afaHHbIMKU ycnoBumaMKU. «Auto» (ABTOMaATUYECKUIA TPUIrrep) ABNSAETCS
Pas3HOBUOHOCTbIO MNpPUHYOUTENbHOrO Tpurrepa. Ecnn ocuymnnorpad He
cpabaTbiBaeT B TEYEHME ONpeaeneHHoro nepnoga BpeMeHu, OH 3anyckaetcs
NPUHYONTENBLHO.

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 6-5. HacTpoiika pexumnma Tpurrepa ocyunnorpada

Ecnn xapakTepucTuka cuUrHana He noHATHa, ocuwnnorpad cnenyet

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



YCTaHOBUTb B pexXmm «Auto», KOTOPbIA MOXET rapaHTUpoBaTb, 4TO
ocumnnorpad Takxe CMOXET oTobpaxaTb (opmMy CurHana, ecnu gpyrue
HaCTPOMKN Tpurrepa HeBepHbl. XoTa dopma curHana He o064a3aTtenbHOo
cTabunbHa, OHa MOXET MPeaoCTaBUTb WHTYUTUBHOE Cy)XAeHne ansg
AanbHenwem HacTponkn ocumnnorpada. CurHan Ha pucyHke 6-5 asnsaercs
pes3ynbTaToM NPUHYAUTENBHOIO TpUrrepa B pexmnme «Auton.

Bo Bpems ycTaHOBKUM onpeaeneHHoro ycnoBums Tpurrepa s onpeaeneHHoro
curHana, OCOOEHHO Korga BPEMEHHON WHTepBan s yOooBNEeTBOPEHUS
ycnosusa Tpurrepa 6onbLwor, HE06X0AMMO YCTaHOBUTb PEXNM TpUrrepa Ha
«Normal», 4TOOGbl NpegoTBpPaTUTL AaBTOMATUYECKU NPUHYAUTENbHbIN
Tpurrep ocuwunnorpada.

Ha pucyHke 6-6 nokaszaHa KOHUENTyasbHas AOeMOHCTpauus namsaTn
COOpaHHbIX AaHHbIX. [nA TOoro 4toObl MOHATbL COObLITUE Tpwurrepa, NamsaTb
COOpaHHbIX OaHHbIX MOXHO pasfennutb Ha bydepbl A0 Tpurrepa U nocne
Tpurrepa. [lonoxeHne cobbiTua Tpurrepa B NamMsaTU COOpPaHHbIX OAHHbIX
onpenensieTca HacTPOMKaMWM TOYKM OTCYETA BPEMEHU W TMOJIOXKEHUS
Tpurrepa (ropr3oHTanbHOW 3a4epPXXKN).

/_ Co0bITHE TIO TPHUTTEPY

—

[NamsTB COOpaHHBIX TaHHBIX

PucyHok 6-6. KoHuenTyanbHasa AeMoHCcTpaums namMaTi cobpaHHbIX AaHHbIX

Bce cobbiTus, oTobpaxkaemble cneBa OT TOYKW Tpurrepa, NpoucxogaTt Ao
Tpurrepa. 9T cobbITUA Ha3bIBAKOTCA COOOLUEHUSAMN nepen TPUIrrepom,
KOTOpPblEe NOKa3blBalOT COObLITUA 00 TOYKW Tpurrepa. Bce cobbitna cnpaBa oT
TOYKW TpUrrepa HasbiBaloTCcA coobuieHnammn nocne Tpurrepa. Konnyectso
OOCTYMHbIX [OManasoHOB 3adepXKn (coobuieHna o Tpwurrepa m rnocne
Tpurrepa) 3aBUCUT OT BbIBpaHHOW CTPOYHOW pa3BeEPTKU N EMKOCTN NaMsaTH.
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PerynmnpoBka nono)xeHus Tpurrepa (ropm3oHTanbHas 3agepikka)

[MpoBegnTe nanbuem BMEBO W BrpaBo B obnactm oTobpaxeHus ¢opmbl
CUrHana, Touka TpuUrrepa m nepemMeLllaeTcs No ropmn3oHTann, U3MeHseTca
BpEMS 3a0€epPXKWN MO FOPM3OHTaNN, U BPeEMSsS 3afepXKm oTobpaxaeTcs B
BEPXHEWN LEHTpanbHOWM 4acTW 3KpaHa, TO eCTb OTobpaXkaeTcs pacCcTosiHueE
MeXay TOYKOW Tpurrepa m v ueHTpanbHo nnHnen ¥ obnactv oTobpaxeHus
dopmbl curHana.

I'opusoHTanbHas 3anepxka

Tpugrep I{gnTpanbHOE MONOKEHNE
A 4

PucyHoK 6-7. lopn3oHTanbHana 3agepxka

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

YpoBeHb Tpurrepa

YpoBEHb Tpurrepa - 9TO HaNpPsXXeHWe CcurHana, COOTBETCTBYHOLLEE
YCTaHOBNEHHON Touke Tpurrepa. [Npy nameHeHnm ypoBHS cpabaTbiBaHUSA
Tpurrepa Ha 9KpaHe BPEMEHHO TMOABNSETCS rOPU3OHTasbHasa JINHWS,
yKasblBaloLlas MONIOXEHNE YPOBHA (KOHKPETHOe 3HayeHue YpPOBHSA
cpabaTbiBaHMA OTOOpaxkaeTcss B MPaBOM BEPXHEM Yrny 9KpaHa), 3aTem
FOPU3OHTaNbHasa NINMHUA KNcCYEe3aeT, YpoBeHb cpabaTtbiBaHMA 06O3HavaeTcs
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HEBONbLLUON CTPENKOW 4+ , W B9TOT 3HaA4YoK WMHAMKAUMWN MOXHO
nepeTackmBaTb AN HACTPOWMKIW 3HAYEHUA YPOBHSA cpabaTbiBaHNSA TpUrrepa.
YpoBeHb Tpurrepa

nokasaH Ha pUCcyHKe 6-8 (cTpenka ykasbiBaeT Ha IMHUIO YPOBHSA Tpurrepa).

JInnus
YPOBHS
TpUrrepa

PucyHok 6-8. YpoBeHb Tpurrepa

HacTpoiika ypoBHS Tpurrepa

YpoBeHb TpUrrepa MoXHoO OTPEryNMpoBaTh Kak rpybo, Tak 1 TOYHO.

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

ToyHasa HacTpomka: Haxxmute KHOMKY TOYHOWM HAaCTPOMKW B NEBOM HUKHEM
yrny aKkpaHa gisi TOMHOM HaCTPOMKIM YPOBHS cpabaTbiBaHUS.

ApnbIKN HACTPOMKM TpUrrepa

MpoBeanTe NanbLUemM BNEBO MO MON3YHKY YPOBHA TpUrrepa, YToObl OTKPbITb
APNbIKW HACTPOWKW TpUrrepa, KOTopble BK/IOYAOT MCTOYHUK TPUITrepa,
PeXM Tpurrepa u T. .
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PucyHok 6-9. ApnblkKn HaCTPOMKIN Tpurrepa

YcTaHOBKa BpeMeHU yaepXXaHunsa Tpurrepa

Bpemsa ypepxaHusa Tpurrepa MOXET YCTaHaBMBaTb BpPeMs OXWUOAHWS
ocunnnorpada nocne Tpurrepa M OO MNOBTOPHOrO MOAKIKOYEHUS Lenu
Tpurrepa. Bo Bpems yaepxaHusi ocuwmnnorpad He BbINOJAHUT MOBTOPHOE
cpabaTbiBaHME OO0 OKOHYaHUSA BPEMEHU yOEpPXaHWs, N BPEMS yOoep)KaHWUS
MOXET MCMONb30BaTbCA A/151 CIOXHbIX (POpPM CUrHana ctabunbHOro Tpurrepa.
Bpemsa ynepxaHus Tpurrepa Bapbupyetca ot 200 He go 10 c.

YaepxaHne MOXHO WCMOoNb30BaTb AN Tpurrepa no MNoBTOPSAOLWMMCS
CUrHanam C HeckoNnbkKMUN poHTamMu (Unn apyrumMmu cobbiTuamMun) mexay
NOBTOPEHUAMU cwurHana. Ecnn mn3BecTHO HavMeHbluee BpemMs Mexay
Tpurrepamu, yoepXxaHme MOXHO TakXe WCMonb3oBaTb O Tpurrepa no

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

MMMNYbCHOMY TPUITEPY, MOKa3aHHOMY HUXE, YCTaHOBUTE BPeEMS yaep)KaHue
Ha 3HavyeHume >200 He, HO <600 Hc.
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Bpewms [Monosxenue Tpurrepa ocumiorpada
yAepKaHUSL

200 ns 600 ns

PucyHok 6-10. Bpems yoepxaHus Tpurrepa

YcTaHOBKa BpeMeHu yaep)XXaHua Tpurrepa:

1)

HaxmuTte Ha «Trigger» B rmraBHOM MEHIO, YTOObI OTKPbITb MEHIO TPUrrepa.
B pazgene «Common» HaxmumTe Ha none nocne «Rejection Time», 4TobbI
OTKpPbITb MHTEP(ENC HACTPOMNKN BPEMEHWN yaepXaHusa. Bpemsa Tpurrepa
oToOpaxaeTcss B BEPXHEM JIEBOM Yriay, TO4YHas LiKana BpPEeMEHWU
HaCTPOMKN OTobBpaxaeTcs B BEpPXHEM MpaBOM Yyriay, a rpybas wkana
BpeEMeEHWN 0TobpaxaeTcs BHM3Y, Kak NOKa3aHOo Ha pUCYHKe 6-11.

PucyHok 6-11. IHTepdenc ycTaHOBKW BpEMEHW yOepPXXaHWUS Tpurrepa

[Mpwn HacTpomke BpeMeHN NpoBeOuTe MO LIKane Winm KOCHUTECHh LKasbl
rpybon HacTpOWMKWM ONs  BbINOMHEHMA rpybon HacTponkn. 3aTem
npoBeanTe Mo LWKane TOYHOW HACTPOWKW, YTOOblI BbIMOAHUTb TOYHYHO
HaCTPOWKY BPEMEHWN yOEPXKaHUS.

3anpoc Ha onepauuio yaepXxaHua Tpurrepa

O6bIYHO Kcnonb3yeTca [NA  CNOXHbIX dopmMm curHana. [lpaBunbHas

HaCTpOVIKa OTK/IOHEHUS OObIMHO HEMHOINO MeHbLUE OOHOro nOBTOpPEHNA

dopMbl curHana. YctaHoBKa BpeMEHUW yaep)XaHUsA Ha 9TO BpEMS MOXET CTaTb
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€[0MNHCTBEHHOI TOYKOW TpUrrepa s NoBTOPSAIOLLEroca curHana.

I3aMeHeHne HacTpOWKM CTPOYHOW pasBEepPTKM He MOBNUAET Ha Bpems
yaepXxaHusa Tpurrepa.

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

SICISM T0GLI OCTaHOBUTH, 3aTeM rOPU30HTaNbHO MEPEMECTUTb W
MacliTabmpoBaTb fAaHHble, 4YTOObl HAWTW MNONOXEHWE, B KOTOPOM
nosTopseTcs opma curHana. lcnonb3ymrte Kypcop, 4ToObl U3MEPUTb 3TO
BpeMs, a 3aTeM 3afanTe BpemMs yaepXxaHusl.

e lVicnonbaynte kHonky «SingleSEQ» gna ogHokpaTHOro cbopa AaHHbIX
Single
SEQ

OObl4HO MNPV BbIMOAHEHNN OAHOKPATHOro cbopa AaHHbIX Heobxoanmo
MHNUMNPOBATb HEKOTOPbLIE Oonepaunnm Ha mamepssemMom obopynoBaHuK, ”
HeXxenaTenbHo, 4Tobbl ocumnnorpad aBToOMaTMYecku cpabaTbiBan nepeq

Wait

aTmMuM onepaumamu. VIHankaTop cocTosHMA TpUrrepa - oTobpaxaeTtcs
B BEpPXHEM JNeBOM YI/ly 9KpaHa rnepeq Hadanom onepauui B uUenun (3To
O3Ha4aeT, YTo NpeanyckoBon 6ydep 3anonHeH).

6.2 Tpurrep no ppoHTy

Korpa ppoHT curHana Tpurrepa gocTuraeT onpeaeneHHoro ypoBHs TpUrrepa,
3a[laHHbIA CMUrHan 3anyckaeTcs U reHepupyetcs. Tpurrep cpabaTtbiBaeT Mo
nobomy 13 PPOHTOB: HapacTatoLeMy (ykasaTenbHblil 3Hauok 4 B BepxHeii
yacTu akpaHa), cnagatowemy ( 4 ) unn pgeoiHomy dpoHTy ( E). YposeHb
Tpurrepa Mo)XHO HaCTPOUTb Tak, YTOObI USMEHWUTb BEPTUKANIbHOE NOJTIOXEHNE
TOYKW TpUrrepa Ha MPoHTE TPUITEPA, @ MMEHHO TOYKY NEepeceyeHns NNHNN
YPOBHS Tpurrepa n ¢ppoHTa curHana. CtabunbHyto dopmy curHana MoxHo
obecnevynTb C NOMOLLbIO NPaBUIbHOW HACTPOMKIK peXmma CBA3W Tpurrepa
no poHTy. ONncaHme MeHIo Tpurrepa no MPOHTY NpeacTaBneHo B Tabnuue
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HWXe:

BapumaHT .
HacTtpowmka OnwncaHmne
Tpurrepa
CH1 YctaHoBKka kaHana CH1 B kayecTBe MCTOYHMKA cUrHana
Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayecTBe NCTOYHMKA cUrHana
Tpurrepa
NcTouHumk
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA CUrHana
Tpwurrepa
cha YctaHoBKka kaHana CH4 B kayuecTBe MCTOYHMKA cUrHana
Tpurrepa
HapacTatowmn .
HacTponka curHana Tpurrepa no nepegHemy poHTy
bpOHT
Cnapatowuia .
HaknoH HacTponka curHana tpurrepa no 3agHemy poHTy
dpoHT
[lBoinHon HacTponka curHana Tpurrepa no nepegHemy (poHTy,
dpOoHT nnbo no 3agHeMy OPOHTY
[MocTosAHHbIN [MoCTOAAHHbIE N MepeMEHHbIE COCTaBMSAOLLME TOKA,
TOK npoxoasLyme 4Yepesa cUrHanbl Tpurrepa
[MepeMeHHbIn dunbTpayna NOCTOAHHOW COCTaBNAOLLEN CUTHANOB
CoennHeHmne
TOK Tpwurrepa
MopaBsneHune
BY lMopaBneHme curHanos Bobiwe 50 kY B curHanax 3anycka
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MopaBsneHne
MopgaBneHmne curHanos HMXe 50 Kl B CUrHanax 3anycka

HY
Hwn3kouyBCcTBUTENBHAA CBA3b MO MOCTOAHHOMY TOKY OJ151
MopaBneHne
noaaBfeHs BbICOKOYACTOTHOrO LLyMa B CUTHanax
Lyma

Tpwurrepa

HacTtpomte Tpurrep no HapacTtawowemy ¢ppoHTy ana kaHana CH1 m
coefilHEHMEe MO NMOCTOAHHOMY TOKY, AJ1S1 Yero BbINOMHNTE cnepylowme
AEeNcTBUSA:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,
BblOepuTe Tpurrep No POHTY N3 NEPEYHS TUMNOB TPUrrepa N yCTaHOBUTE
Tpurrep no ppoHTy cnegyrowmm obpa3om, Kak nokasaHo Ha PUCYHKE 6-
12:

e llcTtouHuk Tpurrepa: CH1;
o Pexunm coegnHeHuns Tpurrepa: DC;
e Tpurrep no HapacTalowemy PPOoHTY.

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 6-12. MeHio HacTponku Tpurrepa no gpoHTy

2) Otperynupyinte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabuNbHbIN
TpUrrep cUrHana, Hanpumep, yCTaHOBUTE YPOBEHb Tpurrepa Ha 1 B.

OnuncaHwme coegunHeHus TpUrrepa

Korga oTKpbITO MEHIO HAaCTPOMKIK TpuUrrepa no GpoHTy, onumsa coeguHeHns
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Tpurrepa otobpaxaetcsa nog meHw. CoegmnHeHmne Tpurrepa BkatoyaeT DC,
AC, HFRei., LFRej., NoiseRej, cm. prcyHOK 6-13:

PucyHok 6-13. MeHio coeguHeHuns Tpurrepa

DC-coegunHeHme (cBA3b MO MOCTOAHHOMY TOKY) — MO3BONSAET CUrHanam
NOCTOAHHOIO N NepPeMeEHHOro Toka NocTynaTth B NyTb TPUrrepa.

AC-coegmHeHmne (cBA3b MO MepemMeHHOMY TOKy) — yganaeTr ntoboe
HanpsbkeHne caBura NOCTOAHHOW cocTaBnawwen n3 hopmbl curHana
Tpurrepa.

B cnydyae dopmbl curHana ¢ 60nbWMM CMELLEHNEM MOCTOSAHHOIO TOKa
CTabunbHbI TpUrrep nNo @POHTY MOXHO obecneynTb C MNOMOLLbIO
COEeAVHEHMSA N0 NEPEMEHHOMY TOKY.

HFRej. (High Frequency Rejection Coupling (cBA3b ¢ nogaBneHMem
BbICOKMX YaCTOT)) — yAansieT BbICOKOYACTOTHbIE KOMMOHEHTbI N3 OpPMbI
CuUrHana Tpwurrepa, WCMonb3ya MofAaBfeHNE BbICOKMX YacToT [Jis
yaaneHusi BbICOKOYaCTOTHbIX LUYMOB N LLYMOB OT ObICTPbIX CUCTEMHbIX
TaKTOBbIX CUFHANOB, N3 NyTEW TpUrrepa, Taknx kak pagnoctaHunmn AM nnm
FM.

LFRej. (Low Frequency Rejection Coupling (cBSi3b ¢ nogaBneHnemM HU3Knx
4yacToT)) — yaanseT nobble HEHY)XXHble HN3KOYACTOTHbIE KOMMOHEHTbI 13
dopmbl curHana Tpurrepa, Hanpmmep, 4acToTbl TIMHUN 3NEKTponepeaau,
KOTOpbI€ MOryT NOMeLLaTb NPaBUbHOMY TPUITEpPY.

Ecnn B cdopme curHana npucyTcTBYET HU3KOYACTOTHbIA LUYM, MOXHO
NONYYNTb CTaOUNbHbLIA TPUrrep No (GPOHTY C NOMOLLbIO COeANHEHUA C
noaaBneHNeM HU3KMX 4acToT.
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7) NoiseRej. (Noise Rejection Coupling (CBaA3b ¢ nogaBneHmem Lyma)) —
nogaBneHme Lwyma MoxeT Aob6aBuTb OOMONHUTENbHbLIA FTMCTEPE3NC B
cxemy Tpurrepa. YBenuuymeasa Mnonocy rucrepesvca Tpurrepa, MOXHO
YMEHbLUNTb BEPOATHOCTb Tpurrepa no wymy. Ho 910 Takxe CHumxXaeT
YyBCTBUTENbHOCTb TpWUrrepa, NoaToMy ONnsa cpabaTbiBaHUS Tpurrepa
ocumnnorpada Tpebyetcs HeMHOro 60bLLINK CUTHanN.

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

6.3 Tpurrep no ANANTENbHOCTN MMNY/IbCA

Tpurrep cpabatbiBaeT, Korga AIMTENbHOCTb MMMYNbCca CUrHana Tpurrepa (8

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

BapwaHT Tpurrepa| HacTtpomka OnuncaHmne
CH1 YcTaHoBka kaHana CH1 B kauecTBe NCTOYHKKA
CurHana Tpurrepa
CH2 YcTaHoBka kaHana CH2 B kauecTBe NCTOYHMKA
cCurHana Tpurrepa
NcTouHumK
Tpurrepa
cH3 YcTtaHoBka kaHana CH3 B kauecTBe NCTOYHKKA
curHana Tpurrepa
cHa YcTaHoBka kaHana CH4 B kauecTBe NCTOYHMKA
cCurHana Tpurrepa
Tpwurrep Nno yctaHOBKE NONTOXUNTENbHOIO
MonspHOCTb MonoxwutenbHas
3Ha4YeHWs ANMUTENbHOCTM UMIYNbCa CUTHANOB
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Tpurrep no yctaHoOBKe OTpULIATENbHOIO 3Ha4YeHns
OTpuuatenbHas
ONNTENbHOCTU NMMNyNbCa CUTHaNoB
<T Tpurrep npy gANTENbHOCTU NMMYNbCca CUrHana
MeHbLUEe OANTENbHOCTU nmnynsca T
T Tpurrep npuv pANTENBHOCTU NMMYfbCa CUTHaNa
6onblue ANNTeNbHOCTU NMNynbca T
Ycnosus Tpurrepa
_T Tpurrep npv gNINTENbLHOCTM NMMYNbCca CUrHana,
paBHOW ONUTENBHOCTU UMNynbca T
- Tpurrep npv gNNTENbLHOCTM NMMYyNbCca CUrHana,
#
HEepaBHOW O/INTENbHOCTU MMnynsca T
OnutenbHOCTb .
8Hc~10cC HacTpoika pnmtensHOCTU nMMynbca Tpurrepa
nmMnynbcaTpurrepa

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

yKa3bIBalOT Ha TO, YTO NOrpPeLLUHOCTb cocTaBnseT 6%.

OT1anbl Tpurrepa no gJinTenbHOCT NMMMNynbca NONOXUTENbHOW NMONAPHOCTW.

(B kayecTBE NpUMepa B3AT kaHan CH1)

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,

Bbl6epI/ITe Tpurrep no gnamtenbHOCTU WMMNyNbCa M3 MepevyHA TUNnoB

TpUrrepa nyctaHoBmTe Tpurrep no gJinTesibHOCTM NMNyJsibCa CnenyrLmm

obpa3om, Kak NOKa3aHO Ha pUCYyHKe 6-14:

e llcTtouHuk Tpurrepa: CH1;

e [lonApHOCTb MMMyNbca TPUrrepa: NoNOXNTENbHaS;

e VYpoBeHb Tpurrepa: 1,98 B
e YcnoBme wn pANTENLHOCTb

nMnynbca Tpurrepa: «bonblle», BpPems

HacTPOWMKWN cocTaBnsgeT 1 MKC.
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PuicyHoK 6-14. MeHI0 HacTpOWKIK TpuUrrepa no gJINTeNbHOCTU UMIy/bca

OnuncaHme HaCTpPOMKWM TpUrrepa no AANTeNbHOCTN MMIMyNbca:
1) Bbi6op nonapHOCTM MMNynbca

3HayoK BbIGpPaHHOW NOMASPHOCTU KMMMynbca OTObOpaxaeTca B MNPaBOM
BEPXHEM Yyrny akpaHa gucnnes. [NonoXmTenbHbI MMMyNbC Bbllle TEKYLLEro
YPOBHA Tpurrepa (3Hayok WMHAMKAUMM MONOXUTENbHOro mmnynbca CH1

J_L‘), a oTpuuaTeNbHbIM MMMYNbC HWXE TEKYLWEero ypoBHS Tpurrepa
(3HaYOK MHAOVIKaUMM oTpuuatenbHoro mmnynbca CH1 JU@T1oov | ). Mpwu
Tpurrepe no MMMynbCy MOMOXKUTENbHOW MNOASPHOCTU, €CNI OrpPaHNYEHNS
BEPHbI, TPUIrrep cpaboTaeT Npu nepexoae NMnynbca C BbICOKOro Ha HU3KNI
YPOBEHb; NpW TpUrrepe no MMNynbCy OTpuuaTenbHOW MNOASPHOCTU, €CNn
OrpaHMYeHns BEPHbI, TpUrrep cpaboTaeT npm nepexone NMnynbca ¢ HN3KOro
Ha BbICOKMI YpPOBEHb (pUCYHOK 6-15. lI3mMeHeHne ypoOBHA wMMynbca
oTpuLAaTENbHON MONAPHOCTA.)
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PuicyHOK 6-15. /IaMeHeHre ypoBHSA MMIyNbca OTPULATENbHON MNONAPHOCTY

2) HacTpoiika ycnoBus Tpurrepa n BpeMeHun ganTenbHOCT nMnynbca

OrpaHI/I‘-IeHI/IFl Nno BpemMeHWn, KOToOpble MOXXHO 3a0aTb B yCI1OBU TpUrrepa: <, >,

=,<>,
e MeHblue, YeM 3Ha4YeHue BpemMeHu (<)
Hanpumep, ansg nonoXutenbHOro MMMIynbca, ecnn YCTaHOBNEHO 3HA4YeHne

T<80 Hc, Tpurrep cpabotaeT cTabunbHO TONLKO TOrAa, KOrga onnTeNbHOCTb
nmMnynbca MeHbLue 80 He (prcyHOK 6-16. Bpemsa Tpurrepa T<80 Hc).

7Tpnrrep

PucyHok 6-16. Bpems Tpurrepa T<80 HC

e bonblie, yem 3HaYeHne BpemMmeHu (>)
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Hanpumep, ans nonoXxXnTenbHOro NMMynbca, eCNv yCTaHOBNEHO 3HA4YeHne
T>80 Hc, Tpurrep cpabotaeT cTabunbHO TONLKO TOrAa, KOrga AnnNTENbHOCTb
nmnynbca 6onblie 80 He (prcyHOK 6-17. Bpemsa Tpurrepa T>80 Hc).

< Tpurrep

PucyHok 6-17. Bpemsa Tpurrepa T>80 HC
e PaBHO 3Ha4YeHWNIO BpeMeHU (=)
Hanpmmep, Ona nonoXmTtenbHOro nMmnynbca, ecjin yCtaHoBJ1IEHO 3HaA4YeHNeE

T=80 Hc, Tpurrep cpabotaet cTabunbHO TONBLKO TOrAa, Koraa oJMTEeNbHOCTb
nmnynbca paBHa 80 Hc (pucyHok 6-18. Bpems Tpurrepa T=80 Hc).

o0
o
o= |
"
g
o0
o
b= |
w
V

<—Tpurrep

PucyHok 6-18. Bpemsa Tpurrepa T=80 HC
e He paBHO 3Ha4YeHUIO BpPEMEHN (<>)
Hanpumep, ans nonoXxXmnTenbHOro NMMynbca, ECNM YCTaHOBNEHO 3HA4YeHne

T#80 Hc, Tpurrep cpabotaeTt cTabuiibHO TONLKO TOrAa, KOrga onnTeNbHOCTb
nmMnynbca He paBHa 80 Hc (pucyHok 6-19. Bpemsa Tpurrepa T#80 Hc).
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¢ Tpurrep

PucyHok 6-19. Bpems Tpurrepa T#80 HC

OnntenbHOCTb MMnynbca Tpurrepa MoXeT ObITb YCTaHOBMIEHA B AManasoHe
oT 8 HCc oo 10 c.

KocHuTecb nona HacTpoOWMKW OANTENbHOCTU MMMNYNbCca , 4TOODI
OTKPbITb MHTEPDENC HACTPOWMKN BPEMEHM (Kak MoKas3aHo Ha pucyHKe 6-20), n
OTPErynupymTe AONUTENbHOCTb uMnynbca. OTperynupymte OJINTENbHOCTb
MMMyNbCca, Pperynmpys nnm gemrasa NoA3yHOK Mo wKane BpeMeHMN.

PucyHok 6-20. IHTepdenc perynnpoBkin ganTenbHOCTUA MMMNY/bCa

6.4 Jlormueckunia Tpurrep

Tpurrep cpabaTbiBaeT, Korga ypoBEeHb MeXOy aHanoroBbiMW KaHanamm
yOoBNeTBOPSAET onpeneneHHon norndyeckomn onepauymm (AND (1), OR (UJTN),
NAND (HE-W), NOR (HE-WW)), a HanpsxeHne curHana pocTturaet
YCTaAHOB/IEHHOIO YPOBHSA Tpurrepa M AanTenbHOCTU NOrmku Tpurrepa (8
HC~10 c). OnncaHme MeHIo Tpurrepa o JIorke NpeacTaBneHo B Tabnuue
HUXe:
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BapuaHT

HacTtpomka OnucaHmne
Tpurrepa
Bbicokuia CH1 ycTaHOBNEH KakK BbICOKWA
CH1 Hwnsknin CH1 ycTaHOBNEH KaK HN3KNI
Het CH1 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
Bbicokuia CH2 ycTaHOBNEH KakK BbICOKW
CH2 Huzkunn CH2 ycTaHOBNEH KaK HN3KNI
Het CH2 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
VicTouHmk
Tpurrepa
Bbicokuia CHS3 ycTaHOBNEH Kak BbICOKMN
CHS3 Huzkunn CHS3 ycTaHOBNEH KaK HN3KN
Het CH3 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
Bbicokuia CH4 ycTaHoBNEH KaK BbICOKMNI
CH4 Hwnsknn CH4 yctaHOBNEH Kak HA3KWIA
Het CH4 yctaHOBNEH Kak HEQEWNCTBUTENbHbIN
BbibpaHa normka MCToYHMKa TpUrrepa Kak
AND
«AND»
Jlornka
Tpurrepa
VU BbibpaHa normka nctovyHmka Tpurrepa Kak

«OR»
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NAND

BbI6GpaHa fornka UCTOYHMKa TpUrrepa Kak
«NAND»

NOR

Bbi6GpaHa Nornka MCTOYHMKa TpUrrepa kak
«NOR»

IameHeHune Ha
NEeVNCTBUTENbHOE
3Ha4yeHune

Tpurrep cpabaTtbiBaeT Npy USMEHEHWUIN NOTNKI
Ha OeNCcTBUTENbHOE 3HaYeHne

IameHeHne Ha

Ycnosus . Tpwurrep cpabaTbiBaeT Npyi NSBMEHEHNIN NOTUKIN
HeOeNnCcTBUTENIbHOE .
Tpurrepa Ha HeAEWNCTBUTENIbHOE 3HAaYEeHNE
3HayeHune
Ecnun nornyeckunm ctatyc gns BpEMEHN
<,>=#T yaepXaHus paBHoO <, >, =, # T, To cpabaTbiBaeT
Tpurrep
Bpewms .
8 HC-10 HC HacTpoika BpeMeHu Iornmkmn Tpurrepa
NOrnKn

MpumeyaHuna: Ycnosuma «0osnblUey, «MEHbLUE», «PaBHO» WIN «HE PaBHO»

yKas3bIBalOT Ha TO, YTO NOrpPeLLIHOCTb cocTaBnseT 6%.

STanbl nornMyeckmx onepaunin Tpurrepa Mexay kaHanamum:

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

Bbl6epI/ITe NOrn4yecKkunim TpUrrep n3 nepevyHAa TmnoB Tpurrepa n ycCtaHoBmTe

NOrNYeCKUn TpUrrep cnenyoLwmm obpa3om, Kak NoKasaHO Ha PUCYHKE 6-

21:

e Jlornuyeckme yposHu: CH1, CH3: High; CH2, CH4: CH5, CH6, CH7, CHS:
High; (6e3 aTanoHa ons KaHana norn4yeckom onepaumnm, Bbibop ypOBHSA —
None ans Toro, 4Tobbl UCKNOYNTL MOMEXW JTOTMYECKO onepaumnmn);
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e Jlornyeckunm seHTunb: AND;
e VYcnosue:<;
e Jlornyeckoe Bpems: 1 HC.

Measure Save Cursor Sample Display Trigger Userset

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

PucyHok 6-21. MeHo HacTpOMKKW NOrnM4eckoro Tpurrepa
OnuncaHme HaCTPOMKWN NOrM4YecKoro Tpurrepa:
HacTpoiika ypoBHA normkm
NMocne nctoyHmka Tpurrepa Boibepute «High», «<Low» n «None» gnsa kaHana.
CoOTBETCTBYIOLLIEE 3HAYEHME YPOBHA TpuUrrepa otobpa)iaetcss B MpaBOM

BEPXHEM YNy aKpaHa Aucrnes.

«High»: ykasblBaeT Ha 3Ha4deHue Bbille TeKyllero ypoBHsi cpabaTbiBaHUS

< 0.0V ™
Tpwurrepa, SHa4o0K MHOnKaunm : .

«Low»: yka3bIBaeT Ha 3HAYeHMe HUXe TeKYLLEero ypoBHs TpUrrepa, 3Ha4oK
(44 22
NHONKaLMn \

«None»: aTOT KaHan HegencTBUTENEH.

[MepekntoyeHne KaHana YpPOBHSI Tpurrepa: KOCHUTECb CTPENKWM MOn3yHKa
YPOBHS TpUrrepa nam Ncnosb3ynTe ApnblK Ans HaCTPOWKN Tpurrepa
Jlornueckumne ycnosus

1) «True»: TpUrrep NpyM N3MeHEHNN NOTNKN Ha OENCTBUTENbHOE 3HAYEHNE

2) «False»: Tpurrep npn W3MEHEHWUW JOTMKW Ha HegencTBUTENbHOE
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3HayeHune/

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

PucyHok 6-22. PerynupoBka ypoBHS Tpurrepa

KocHunTecb nona HacTpoOMKN BPEMEHU (’@ ), 4TOObl OTKpPbITb

nHTepdenc perynupoBkM BPEMEHN W HaACTPOUTb NOrMYeckoe BpeMS.

[MogpobHocTM cMm. B pa3aene «HacTtpowmka gnmTenbHOCTU MMNyNbcay.

6.5 Tpurrep no N-my ppoHTy

Korpa curHan Tpurrepa cpabatbiBaeT no N-mMy (pOHTYy nocne yka3aHHOro

BpeMeHIn npocTos, aTo Tpurrep no N-my dppoHTy. OnmncaHme meHto Tpurrepa

no N-my (pbpoHTYy NpeacTaBneHo B Tabnumue HuxXe:

BapwuaHT .
HacTpomka OnucaHmne
Tpurrepa
CHA1
McToYHUK YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHIMKA
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Tpurrepa CUrHana Tpurrepa
cH2 YcTaHoBKka kaHana CH2 B kayecTBe NCTOYHMKA
CcurHana Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe UCTOYHMKA
CUrHana Tpurrepa
cHa YcTtaHoBka kaHana CH4 B kayecTBe UCTOYHMKA
CUrHana Tpurrepa
Bpems 8 Hc~10cC Bpems npoctos
HapacTatowmin HacTponka curHana Tpurrepa no nepegHemy
PpPOHT dpoHTY
®poHT
Cnapatowjuin .
HacTtpoiika curHana tpurrepa no 3agHemy poHTy
poHT
. YcTaHoBneH Tpurrep no N-my ppoHTYy nocne
N-11 ppoHT 1~65535

BpeMEHWN rNMpocToa

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

500 mkc. BoinonHuTe cnegywowme AemncTBuvs:

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

BblbepuTte Tpurrep no N-mMy (PPOHTY M3 NepeyvHss TUMOB Tpurrepa un
yctaHoBuTe Tpurrep no N-my ¢dpoHTy cnegywowmm o6pasom, Kak

NoKasaHo Ha PUCYHKe 6-23:

e llcTtouHuk Tpurrepa: CH1;

e Bpewms: 80 mkc

e OpOHT curHana: HapacTatloLWuii;
e N-1n ppoHT: 101
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PucyHok 6-23. MeHto Tpurrepa no N-my ppoHTy

2) OTtperynupyinte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabunbHbIN
TpUrrep cuUrHana, Hanpmmep, yCTaHoOBUTE YPOBEHb Tpurrepa Ha 1,64 B.

6.6 Tpurrep no KOPOTKOMY MMNYNbCY (paHTy)

Korpa yctaHOBEHbI BbICOKNIA N HA3KWI NOPOTrK, /151 TPUrrepa ncnosb3yeTcs
MMNYNbC, KOTOPbIA MepecekaeT OguH Mnopor, HO He nepecekaeT OpPYrow.
LlocTynHbl ABa TMNa: NONOXUTENbHbIA KOPOTKUIN NMIMYNbC N OTPULATENbHbLIN
KOPOTKUA NMMMYbC.

[TonoxurenbHbI KOPOTKUN UMITYIIBC

Bericokuii ypoBeHb 4 . ‘ ! } | |

Huzkwuii ypoBeHs ‘ . ) . ! } 4 4

OTpunaTeabHbII KOPOTKUI UMITYIIBC

PucyHok 6-24. KpoTkuni Tpurrep

OnucaHme MeHIo TpUrrepa no paHTy NpeacTaBneHo B TabnuLe HUXe:
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BapumaHT

HacTpoika OnuncaHmne
Tpurrepa
CH1 YcTaHoBka kaHana CH1 B kayecTBe
NCTOYHWMKA cuUrHana Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayecTse
NCTOYHWMKA curHana Tpurrepa
cTouHmk
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kauecTBe
NCTOYHWMKA CcurHana Tpurrepa
CHa YcTaHoBka kaHana CH4 B kauecTBe
NCTOYHMKA CUrHana Tpurrepa
YcTaHoOBKa curHana gnsa Tpurrepa rno
NMonoxwmrtenbHasa
NONOXUTENIbHOMY KOPOTKOMY NMMYNbCY
YcTaHoOBKa curHana gnsa Tpurrepa rno
OTtpuuyaTtenbHas
MonapHOCTL oTpuLLATENbHOMY KOPOTKOMY MMMY/bCY
YcTaHOBNEH cUrHan ons Tpurrepa no
Jlrobon NONOXUTENBbHOMY, NTNBO OTpMLaTENBHOMY
KOPOTKOMY MMMY/bCyY
Tpwurrep Nnpv ANTENBHOCTU UMNYNbCAa
<T CUrHana MeHblLue AINTENbHOCTU
ycnosus nmnynbca T
Tpurrepa
ST Tpwurrep npv AANTENBHOCTU MMNYNbCa

curHana 6osnblue AINTENBHOCTA
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nmnynoca T

Tpwurrep npuv gANTENBHOCTU NMMNYNbCa
<>T curHana 6onblue HMXHero npegena T1 n
MEHbLLE BepXHero npegena 12

HeT orpaHnyeHmnn gna Tpurrepa no

HeTt
KOPOTKOMY UMMYNbCY
InnTtenbHOCTb .
HacTpownka gnmnTtenbHOCTU NMnynbca
nMnynbca 8 HCc~10c¢C
Tpurrepa
Tpurrepa

PucyHok 6-25. MeHio HacTponkn KOpoTKOro Tpurrepa

6.7 Tpurrep no HaKIOHy

Tpurrep no HakNoHy O3HayaeT 3anyck, korga ¢opma curHana aocturaet
3aJaHHOTr0 YC/IOBUSA BPEMEHW MNPU Nnepexoe OT OJHOro YPOBHSA K Apyromy.

Bpelvm MONOXNTENbHOIO HakK/OHa. BPEMSA, HeO6XO,D,VIMOG aona Toro, 4YTOObI
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CurHan nepewen ot HN3KOro YpoBHA K BbICOKOMY.

Bpemsa oTpuuaTenbHoro HaknoHa: Bpemsa nepexopa ¢popmbl curHana ot
BbICOKOIO YPOBHS K HU3KOMY.

............................... Bricokuit ypoBeHb

)
‘|
1
1
1
'
1
J
1
'
'
-————
'
'
'
1
'
1
!
1
1
-

—— : (O
Bpewmst nonoxutenbHOrOBpéwms oTpiLaTeabHOro
HakIoHa HaKJIOHa

PuicyHOK 6-26. Bpemsa nonoxmnTenbHoro/oTpruaTelbHOro HakoHa

Ecnn HaknoH curHana TpUrrepa BKJIKO4aEeT B cebs BpeMSA yaep>XaHnd (8 HC ~

10 c), TN Tpurrepa B BEPXHEN YacTh aKpaHa — 3TO TONbKO 3HAYOK , n
Tpurrep cpabaTbiBaeT Npu OOCTUXEHUW 3af0aHHOro ycnosus. Tpurrep no
HaKNOHY NoaxoanT ANna HabnaeHWa NI006pasHbIX U TPEYroibHbIX BOJTH.
OnuncaHne MeHto Tpurrepa rno HakJIoHy NpeacTaBneHo B Tabnuue HUXe:

BapuaHT .
HacTtponka OnuncaHune
Tpurrepa
CH1 YcTaHoBka kaHana CH1 B kauecTBe NCTOYHMKA
cuUrHana Tpurrepa
CH2 YcTaHoBka kaHana CH2 B kayuecTBe NCTOYHMKA
NcTouHunk cCuUrHana Tpurrepa
Tpurrepa cH3 YctaHoBka kaHana CH3 B kayecTBe NCTOYHMKA
cCuUrHana Tpurrepa
cha YctaHoBka kaHana CH4 B ka4ecTBe NCTOYHMKA
cCuUrHana Tpurrepa
. | Tpwurrep yctaHOB/IEH Ha MONOXUTENbHbIV HAaK/TOH
[MepegHuia
curHana
DpoHT . Tpwurrep yctaHOB/IEH Ha OTpuLATENbHbIN HAKOH
3agHuni
curHana
Jltobon | Tpurrep yctaHOBNEH Ha OOHAPYXXEHNN N3MEHEHUSA
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HaKJ1IOHa CrHana

Tpurrep npy BpeMeHn yaep>xaHnsa HakioHa

<T
curHana meHblie T
Tpwurrep npv BpeEMEHN yaep>XXaHnUa Hak/oHa
Ycnosus >T
curHana éonbwe T
Tpurrepa
Tpwurrep Npv BpEMEHU yaep>KaHNSA HaKOHa
<>T cCuUrHana meHblUe BepxHero npegena T1 n 6onblue

HWXHero npegena T2

YcTaHOBKa BpEMEHMN yaepXaHWA Hak/IoHa curHana
Bpems 8 HCc~10cC

3alnycka

YctaHoBUTE cocTosiHMe HakloHa CH1 kak BpemMsa HapacTaHus wm
yaepxaHusa meHee 30 MmKc. BoinonHuTte cnegyowme aencTemvs:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,
BblIbEpUTE TPUITEP HAK/IOHA U3 NEPEYHs TUMOB TpUrrepa n ycTtaHOBUTE
TpUrrep HaknoHa cnenywmm ob6pa3om, Kak NOKa3aHO Ha PUCYHKe 6-27:

e llcTtouHuk Tpurrepa: CH1;

o  OpPOHT: HapacTalLLWNIA;

e Ycnosue: 6onblLue, YEM

o Bpewmsa ygepxaHus HaknoHa: 30 MKc;

2) OTperynupyinte ypoBEHb TPUITrepa, OTPErynmpynTe BbICOKUM NN HUSKIA

YPOBEHb TpwUrrepa, HaXMmMTe CTpenky Ha o060omx KoHuax xenoba.
MNepexkntounTe ypoBeHb TpUrrepa Mmexmay BbICOKUM Y HU3KUM.
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PucyHok 6-27. MeHo HaCcTpOMKW TpUrrepa rno HakoHy

Bpemsa yaoep>xaHmnsa HaknoHa MOXET ObiTb YyCTAaHOBNEHO B AMiana3oHe OT 8 HC
no10c.

MpumeyaHmne: CtabunbHyto opmMy CUrHana Tpurrepa MOXHO MONYYUTb,

TOJIbKO €cnn Bbl6paTb, Bbl6paB KaHasn, K KOTOpomMy noakK/t4eHbl CUrHasnbl, B
KayeCcTBE NMCTOYHUKA TpUTrrepa.

6.8 Tpmrrep no nMMmnTy BpemeHm
Tpurrep no NMMMUTY BpeMeHN cpabaTbiBaeT, Korga BpeMs OT NnepecevyeHus

CUrHana v ypoBHsi TpUrrepa u Bbille (Mnv HXKE) ypOBHS TpUrrepa gocTuraet
YCTaHOBJIEHHOIO BPEMEHU, KaK NMokKasaHO Ha pUCyHke 6-28:
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PucyHok 6-28. Cxema Tpurrepa no NMMuUTy BpeEMEHMN

OnuncaHne MeHK Tpurrepa no NMMUTY BPEMEHU NpeactaBneHo B Tabnuue

HWXe:
BapwnaHT .
HacTtponka OnuncaHmne
TpUurrepa
CH1 YcTaHoBKa kaHana CH1 B kayecTBe MCTOYHWKA cUrHana
Tpurrepa
CH2 YcTtaHoBKa kaHana CH2 B kayecTBe MCTOYHMKA curHana
Tpurrepa
NcTouHumk
Tpurrepa
CH3 YcTtaHoBKa kaHana CH3 B kauecTBe MCTOYHMKA cUrHana
Tpurrepa
CHa YcTtaHoBka kaHana CH4 B kayecTBe NCTOYHMKA CUTHana
Tpurrepa
BbibepuTe anga nogcyeTta BpeMeHU, Korga nepegHnii
MonoxwntenbHas (POHT BXOAHOr0 CUrHana npoxoauT Yepes YpoBEHb
Tpurrepa.
MonspHOCTb
BbibepuTe anga nogcyeTta BpeMeHu, Korga 3agHunin GpoHT
OTpuuaTenbHas
BXOQHOIr0o CUrHana npoxoguT Yepes ypoBEHb TpUrrepa.
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BbibepuTe ana noacyeTa BpeMeHu, Korga nepeaHunii unm

Jlrobon 3aHNIN (PPOHT BXOAHOrO CUrHana npoxoamT Yyepes
YPOBEHb TpUrrepa.
Bpems 8 HCc~10¢C MpoaoNKNTENLHOCTL TaiM-ayTa

YcTaHOBUTE MNONOXWUTENIbHYIO MNONAAPHOCTb curHana tpurrepa CH1 m

Bpemsa oxumpaHma 100 mkc. BoinonHnTe cnegyowme aencTemsa:

1) HaxmuTte «Trigger» B rnaBHOM MEHIO, YTOObI OTKPbITb MEHIO TPUITepa,

BblOEpUTE TPUITEP MO NNMUTY BPEMEHUN K3 MEPeYHsa TUMNOoB TpuUrrepa u

YCTaHOBUTE TPUIrrep no JTIMMnNTY BPEMEHM, KaK NOKa3aHO Ha pucyHke 6-29:

e VlcTtouyHuk Tpurrepa: CH1;

e  DpPOHT: NONOXUTENbHbI;

e [lpogonmxmntenbHOCTb NMMUTa BpemeHun: 100 MKc;

2) OTperynupyinTte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabunbHbIN

Tpurrep dopmbl curHana.

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

MeTop Tpurrepa no BuaeocurHanam 3aBmcuT ot BuaeodopmatoB. O6bIYHO
ncnonbaytotca dopmatbl PAL/625, SECAM, NTSC/525, 720P, 10801 n 1080P.
Tpurrep no BUAeoCUrHany MoXxeT cpabaTtbiBaTb MPY PasINYHbIX 3HAYEHUAX
LIKanbl HaMpsXXeHWs, COOTBETCTBYIOLLYIO LIKany HanpsXXeHUs MOXHO
HaCTPOUTb MO Mepe HEOBXOAMMOCTM O HabngeHua 3a GOPMOW curHana.
OnuncaHne MeHIo Tpurrepa no BUAEOCUrHany npeacTaBieHo B Tabnumue HNXe:

BapwnaHT .
HacTpomka OnuncaHmne
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kauecTBe
WCTOYHMKA CUTHana Tpurrepa
cH2 YcTtaHoBka kaHana CH2 B kayecTBe
WCTOYHMKA CUTHana Tpurrepa
McTouHUK
Tpurrepa
CH3 YcTtaHoBka kaHana CH3 B kayecTBe
WCTOYHMKA CUTHana Tpurrepa
CHa YcTtaHoBka kaHana CH4 B kayecTBe
WCTOYHMKA CUTHana Tpurrepa
YcTaHoBKa curHana Tpurrepa no
MonoxwutenbHas .
NONOXUTENbHOW MONSAPHOCTA
MonspHOCTb
YcTaHoBKa curHana tpurrepa no
OTpuuatenbHas .
oTpuLaTENbHOW MNONAPHOCTUN
625/PAL Tpurrep Ha ocHoBe curHana PAL
CraHpapT
BWEOCUTHaNoB
SECAM Tpwurrep Ha ocHoBe curHana SECAM
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525/NTSC

3anyck Ha ocHoBe curHana NTSC

Tpurrep Ha ocHoBe curHana 720P (500 u,

720P
600L)
1080l Tpurrep Ha ocHoBe curHana 1080l (50Iy,
60u)
Tpwurrep Ha ocHoBe curHana 1080P (241u,
1080P

25y, 30Iy, 50y, 60Iy)

Crtpoka JlnHunm Tpurrepa
Tpwurrep no nepegHemMy (poOHTY NEPBOro
HeueTHble nons
3ybua nmnynbca B HEYETHbIX MOAAX
Tpwurrep no nepegHemMy (pOHTY NEPBOro
YeTHble nons
3y6La nmnynbca B YETHbIX NOMAX
Bce nonsa Tpwurrep no nepegHemMy (PpoOHTY NeEPBOro
HangeHHoro 3ybua nmMnynbca
3anyck No BCEM ropv30HTaNIbHbIM
Bce cTpoku
CUHXPOVIMMY/IbCaM
Tpurrep
Ctpoka 625

Crtpoka

(PAL, SECAM)

HeuveTHas
CTpOKa 263,
YyeTHas cTpoka
262 (NTSC)

Ctpoka 750
(720P)

3anyck no ykasaHHOW IMHUIN B YETHbIX UM
HEYeTHbIX NONAX
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Ctpoka 1125
(10801, 1080P)

YctaHoBute CH1 B KauecTBe KaHana Tpurrepa, MNONOXNTENbHYIO
NONAPHOCTb, CTaHAAPTHbIN BugeocurHan NTSC, Tpurrep Bo Bcex nonsix m
BbINOJIHNTE cnepyowme warm:

1) Haxmwute Ha «Trigger» B rmaBHOM MeHI0, YTOObl OTKPbITb MEHIO TPUITEPA,
BblbepuTe TpUrrep NO BUAEOCUTHaNy M3 MNepeyvyHs TUMNOB Tpurrepa u
yCTaHOBUTE TpuUrrep nNO BUAOEOCWUrHany cnegyrowmm obpasom, Kak
nokasaHo Ha pucyHke 6-30:

e llcTtouHuk Tpurrepa: CH1;

e [lonApHOCTb: NONOXUTENbHAaN;
e CraHpapT: 525/NTSC;

e Tpurrep: He4yeTHble nonsa

PucyHok 6-30. Tpurrep no BngeocurHany
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[Mopockasku:

° ,D,J'IFI TOro 4To0bI nydllie pacCcMOTpeTb Aetann CbOprI CurHana B
BnaeocumrHasne, CHa4dana ycraHoBuTte 6on bLUYO EMKOCTb NaMATN.

e Bo Bpems oTnagkm Tpurrepa no BUOEOCUrHany, NocKonbky LMdpoBOn
ocumnnorpad nmveet MYHKLMIO OTOOpaXKeHUss MHOMOypPOBHEBOW LUKasbl
CEeporo, pasninyHasa ApPKOCTb MOXET OTpa)aTb YaCTOTY Pa3NNYHbIX YacTeWN
curHana. OnbITHblE MONb30BaTENM MOIYT ObICTPO OLEHUTb Ka4yeCTBO
curHana BO BpemMs rnpouecca oTnagkm v obHapyXmTb aHOMasbHbie
COCTOSIHUS.

6.10 Tpurrep no yc/oBMSIM NnocsiefioBaTesIbHOM WMHbI

Cm. rnaBy «Tpurrep n geKoampoBaHme nocnefoBaTenbHON WNHbI» (onuus)

Fnasa 7. Cuctema ananmsa

B naHHom rnaee cogepXxmTtca nogpobHasa nHpopmaumsa 0 cuctemMe aHanmsa
ocuwnnnorpada. PekomeHayeTcs BHUMATENbHO NMPOYnNTaTh 9Ty rnaBy, YTOObI
N3y4nTb PYHKLMN HACTPOWMKKM N paboTy CUCTEMbl aHannia ocuunniorpada
cepun OVS1.

° ABTOMaTM4YECKOE N3MEpPEHME

o I3amepeHme 4acToTbl HaCTOTOMEPOM

. Kypcop

o MynbTrmeTp (Tonbko ana mogenn OVS1-40xM)

7.1 ABTOMaTNYECKOE N3MepeHune
HacTtpoika namepeHus

[MpoBegnTe nanbLUeM CBEPXY BHWN3, OTKPOWTE rNlaBHOE MEHID, HaXMWUTE
«Measure», 4Tob6bl BONTM B MEHIO MN3MepeHun. B atom meHwo ecTtb 23
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anemMmeHTa namepeHunn. MeHio namepeHni, gucnnien BbIbpaHHOro anemMeHTa
N3MEPEHUS N gUCnaen 9NeMeHTOB N3MePEHUS NoKa3aHbl HA PUCYHKe 7-1:

Ob6nacth BeIOOpa
H3MEpeHHs

Bri6pannsie
rapaMeTpel, He
Goutee recATH

Ob6nactb oToOpakeHus M
3HA4YCHUS U3MEPEHUS

PucyHok 7-1. MeHo aBTOMaTNYEeCKOro M3MepEeHUs

ABTOMAaTM4YECKOEe namepeHme

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

2) Bbibop mamepeHus: BbibepnTe HyXHbII 9Ne€MEeHT N3MEPEHNS B MEHIO
N3MepeHNii. BolbpaHHbIM aneMeHT M3MepeHUs oTobpaxaeTcs B obnacTtum
oTobpaxeHus «Selected Parameters» Huxe.

3) OTmeHa anemeHTa u3MepeHus: B obnactm otobpaxeHunsa «Selected
Parameters» HMXe MEHI0 N3MEPEHNIN HAXXMUNTE Ha 3/IEMEHT U3MEPEHUS,

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

MpunmeyvaHme:

NamepeHus ©n matematudeckme QyHKUMKM O6yayT nepecymTaHbl rnpun
nepemeLlleHnmn/macwtTabnpoBaH 1 OTKPbITUW/3aKPbITUN KaHasOoB.

Ocuwmnnorpad nveet GyHKUMIO aBTOMATUYECKOW NaMaTu namepeHunn. Mpn
BbIK/IIOYEHUW W MNOBTOPHOM 3anycke napameTpbl, [ob6aBneHHble Mnpwv
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aBTOMAaTN4E€CKOM N3MEPEHNIN, HE YOANNTAIOTCA aBTOMaTU4YeEeCKW.

Bce namepeHwuns
NMpoBeanTe nanbuemM CHWU3Y BBEPX, OTKPOMNTE BbiNagalowiee MEHH, CM.

PUCYHOK 7-2, HaXXMunTe , YTOObI OTKPbITb BCE 9/IEMEHTbI USMEPEHUS,
0TOOpa3unTe Tekyllee 3HaYeHe namepeHuns kaHana. lNepeknoumnTte TeKYLLNA
KaHan, 4Tobbl OTKPbITb BCE 3/IEMEHTbl N3MEPEHWUA APYrux KaHanoBs, Kak
NnokasaHO Ha PUCYHKe 7-3; LWenkKHUTe elle pas, YToObl OTK/HOYUTL BCE

n3mMmepeHnAd.

//\
0

Home

PucyHok 7-2. BoinagatoLiee MeHIo

PucyHok 7-3. Bce pe3ynbTaTtbl U3MEpPEHUS
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Bpems HapacTanus Bpewmst criaga

BepxHuii ypoBeHb
JnuTenbHOCTh JnmiTensHOCTD
OTPULIATEIILHOI'O IIOJIOKUTEIBHOTO

. UMITyJIbCa
Cpennuii ypoBeHb Y ble HMITyJIbCa

Hwxuuii ypoBeHb

[Tepuon

PucyHok 7-4. BpemeHHble napameTpbl
Mepwopg
Bpems nepBoro nonHOro umkna curHana B popme curHana
YacToTa
Ob6paTtHaga 3aBUCMOCTb OT BpEMEHM nepunoaa
Bpemsa HapacTaHusA
Bpems, Heobxogmmoe p[na HapacTaHua nepegHero ¢poHTa nepBoro
nmnynbca dopmbl curHana ot 10% go 90% amnnunTyabl, ¢ NOAOEPXKON
NONIb30BATENIbCKMNX MOPOroBbIX 3HAYEHNN
Bpems cnapa
Bpems, Heobxoammoe aOna nageHuss 3agHero (poHTa NEepBOro MMMNynbca
dopmbl curHana ot 90% po 10% amnauTygbl, C  NOOAEPXKON
NONb30BaTENbCKNX MOPOroB

3apgepxkka

MoxeT N3MEPATb BPEMEHHYIO 3a0EPXKY MexXay nepeaHnMmm mnnmn 3agHnNmvm
CprHTaMVI mexay KaHanamMmn, C wecTHaguaTbio AonyCTMbIMW
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KOMOUMHaLMAMUN N3MEPEHUIA.

—_— P —
3aznepxka

PucyHoK 7-5. CxeMa namepeHuns 3a0ep>xku

&

1) OTKpoNTE MEHIO aBTOMATUYECKOrO N3MEPEHUS N KOCHUTECH )| YyTOObI
NOSIBUIOCH MEHIO Bbibopa (asbl.

2) JleBblh KaHan No yMONYaHMIO ABNSAETCHA TEKYLMM KaHanom, a gpyrue
KaHanbl MOXHO BblOpaTb C MOMOLLbIO OTKPbITOW 06n1acT kaHanoB (Kpome
9TanoHHOro KkaHana). Ectb yeTbipe Bbibopa poHTa: NEpPBbIA NepeaHnn
(POHT, NepBbIv 3agHNIA DPOHT, NOCEAHNI NepesHNI (PPOHT, NOCNeaHNIA
3aQHNN PPOHT.

3) lMpaBbii KaHaNn — 9TO KOHTPACTHbIA KaHan 3agepXKu, KOTOPbIA MOXHO
BbIbpaTb MeXay KaXablM KaHanomM M MmatemMaTundeckum KaHanom. EcTb
yeTblpe Bblbopa (pOHTa: NepBbl nepegHuin GPOHT, NepBbIA 3aaHUIN
(dpPOHT, nocnegHmnm nepeaHnn GPOHT N NnocnegHNii 3agHNin MOPOHT.

4) HaxmuTte Ha KHOMKY ok 01 NoATBEPXAEeHUSA.

MonoxxntenbHbIA pabounin KN

3Ha4yeHne n3mepeHns NepBoro Lmkna B opme curHana

MonoxwutenbHbin  paboymin  umkn = (wMpuHa /  ONWUTENBHOCTb
NONTIOXUTENBbHOIo UMMynbca popmbl curHana) * 100%

OTpuuyaTenbHbIA pabounin KN

3HayeHne n3mepeHnsa NepBoro Uukia B opme curHana
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OTpuuatenbHbI paboynin UMK = (LLMpWHa / ANTENbHOCTb OTPULIATENIbHOIO
nmnynbca popmbl curHana) * 100%

ONnnTtenbHOCTb NONMOXNTENbHOIo M nynbca

3HayeHVe W3MepeHnNs MepBOro MONOXUTENbHOrO uMMNynbca B dopme
curHana, B3aToe 3a BpemMs Mexay AByMs ToukamMu amnnuTtyabl 50%

,El,n MTenNbHOCTb OTpuMLUATEeJIbHOro MMnMnynbca

3HayeHVe WN3MEepeHns MNepBOoro OoTpuLaTenbHOro umnynbca B dopme
curHana, B3siToe 3a BpemMs Mexay AByMs ToukaMum amnnutyabl 50%

LUnpuHa Bcnnecka

J1MTenbHOCTb BCM/iecka, U3MepeHHas no Bcet hopme curHana

Bbi6poc

MonoXxxmnrtenbHbi BbIGPOC

MonoxunTtenbHbIV BbiIbpoc =[(Mmakc. - Bbic.) / amnnntynal*100%

OTpuuatenbHbin BbiIGpoOC

OTpuuaTtenbHbI BbIGPOC =[(HN3. - M1H.) / amnnnTtynal*100%

®da3za

NamepeHne BpemeHn. KonnmyectBO BpPEMEHW, Ha KOTOpPOE O[Ha BOJIHA

onepexaeT UnNm OTCTaeT OT Opyrow, BblpaxXeHHoe B rpapgycax, roe 360
COCTaBNSAOT OAUNH UMK BOJIHbI.
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[Tepuon

3anepxka
-

PucyHok 7-6. Cxema namepeHus dasbl

Hamn6onbwnm s nnkos

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

AmnnnTtypga

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

Ha PUNCYHKE HVXXE NMOoKa3aHbl TOYKN NM3MEPEHUA HanpAXeHNA.

HacTpoirka Tnna npobHmMkKa KaHana ncnosb3yeTcs Aas HaCTPOWMKN eguHNLbI
N3MEPEHNS ON18 KaXXQ0oro BXOAHOrro KaHana: BOibTbl U aMnepsl.

Cwm. paspgen «HacTtpowrka Trna npobHmKay.

Makc.

Haun6ounbimmit Awmmuatya
N3 IIMKOB

Huskui

Mun. S

PucyHok 7-7. IamepeHmne HanpsiXxeHuns
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Bbicokumn

Bepetcsa 100% Bcen opMbl BOMHbI U paCcCYUTbIBAETCA C MOMOLLbIO MeToaa
MWHMNMYMa/MakCUMyMa UM MeToaa rmcTorpaMmmbl.

Hunakunn

Bepetcsa 0% Bcen (popmMbl BOSIHbI N PaCCYUTbIBAETCA C MOMOLLBIO MeToaa
MUNHUMYyMa/MaKcuMymMa Unm MeToaa rmctorpammeil.

Makec.

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

MwuH.

Camblin BbICOKMIA OTPULATENBHbIW MUK, N3MEPEHHbIN Mo BCEN (DOPME BOJIHbI.

CpepgHeKkBagpaTMYHOe 3HaYeHne

VicTmHHOE cpeaoHekBagpaTUYHOE 3HAYEHKE MO BCEN (POPME BOJHbI.

CpepHekBagpaTnyHoe 3Ha4yeHme C

McTnHHOE cpegHekBaapaTUYHOE 3HaYEHWE NEPBOro LKa opMbl BOMHbI.

CpepHee 3HayeHue

CpepnHee apudmeTrndeckoe no Bcem popme BOJHBbI.

CpenHee 3HauyeHme C

CpenHee apudmeTmyeckoe NepBoro Lmkia ¢hopMbl BOJHbI.
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CpenHee 3HauyeHme AC

dakTnyeckoe [OewCcTBylOLLlee 3HadYeHne MepemMeHHOro KOMIMOHEHTa BCen
dopmMbl curHana

MonoXxuntTenbHbIN HAKNOH

OTHOLWEHNE PasHOCTU MEXAY BbICOKUM W HU3KUM 3HAYEHUSMU MNepBOro
nepenHero dpoHTa MopMbl BOSIHbI K BPEMEHW HapacTaHUS

OTpuuaTenbHbIA HAKJIOH

OTHOLWEeHne Pa3HOCT MexXay HU3KUM W BbICOKMM 3Ha4YE€HUAMW MepBOro
3agHero CprHTa BOJIHbI K BpEMEHUW ClMana

MpumevaHme:

Ecnn Tpebyemasa pona mamepeHus opma curHana He oTtobpaxkaeTcs Ha
9KpaHe MNOMHOCTbLID, B MO3NLUMN M3MEPEHHOro 3HadyeHust oTobpaxkaeTcs
«OTcevyeHne B MONOXWUTENbHOM HanpasneHun» wunn «OTcedeHne B
oTpuvuaTenbHOM HarnpaB/ieHUNy.

[Mpn pabote matematmnyeckon yHKUMK, ecnm hopma curHana NCXoaHoOro
KaHana oTtobpaxaeTcs NMOMHOCTbIO, a pacyeTHas ocuMIorpaMma KaxeTcs
BbIXOOALLEWN 3a Npeaesibl 9KpaHa, 3TO HE BAUAET Ha 3HAYEeHUEe N3MEPEHUS
pacyYeTHON ocuMIorpaMmol.

Ecnn wncxooHblM  KaHan OTCEYEH, 3Ha4YeHUEe W3MEPEHUsI pPacyeTHOWM
ocunnnorpamMmmbl SIBASIETCA 3HAYEHMEM WCXOOHOro KaHana BO BpPeMs
oTceyeHus opMbl BOSIHbI HA 9KPaHe.

CrtatTmcrtumka

npOBe,D,VITe nanbuem CBEPXY BHIS, 4YTOObI OTKPbITb rMaBHOE MEHIO, HAXMWNTE
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Ha «Measure», 3aTem BblbepuTe «Statistics», 4TOObI BOWTW B MEHIO
ctatuctukn. Ocuyunnorpad noaaoepXmBaeT CTAaTUCTUKY W  OTobpaxkaeT
TeKkylee 3Ha4YEeHME HECKONbKNX Pe3yNbTaToB M3MEPEHNI, BKOYas CpeaHee,
MaKCManbHoOe, MUWHMMAaNbHOE, OTKJIOHEHMNE K1 Konum4yecTBo. KonmyecTtso
otcyeTtoB MmoxeT gocturatb 10 000 pas. HaxmumnTe Ha KHOMKy «Reset», 4ToObl
OYNCTUTb NCTOPUNYECKMNE JaHHbIE BCEX S/IEMEHTOB M3MEPEHUSA U BbINONHUTb
CTaTUCTUKY CHOBA, Kak Noka3aHO Ha pUCcyHke 7-8:

PucyHok 7-8. CtaTucTtumka

Ownana3oH namepeHus

[TyHKT aBTOMaTU4YE€CKOro M3MeEPEHUS MO YMONMYAHUIO pacCuYnNTbiBaeT opmMmy
CUrHana Ha BCEM 9KpaHe, TakXKe MOXHO HAaCTPOUTb pacyeT TONbKo (hopMbl
curHana B npegenax Kypcopa. OTkpomTe BepxHee MeHIo, BblbepuTe
«Measurement» n HaxmuTe «Settings», 4TobbI 3agaTh AMana3oH N3MeEPEHUIA.
YctaHoBuTe 3HadyeHme «Cursor», 4TOoObl 9NeMeHT aBTOMAaTUYecKOoro
N3MEPEHNS BbIMMCNAN TONbKO POpMy curHana B npepenax kypcopa. Kak
NOKasaHO Ha pUCYHKe 7-9, MakCManbHOe 3Ha4YeHne Ha 9KpaHe CocTaBnsaeT
okono 5 B. [llocne ycTtaHOBKM Anana3oHa W3MEPEHUS KYpPCOPOM
MakcumasnbHoe 3HayeHume coctasnsaeTt 110 mB.

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



MpMeyaHue: nocne YCTaHOBKW  AuManasoHa W3MEPEHW  Kypcop
aBToMaTmyeckn BkiouuTca. [locne  3akpbiTMa  Kypcopa  AvanasoH
N3MeEPEHN aBTOMaTNYECKW BbIBMPaeTCa B Ka4ecTBe aKpaHa.

PucyHok 7-9. ABTOMaTnyeckumin BbI6Op AranasoHa U3MepPEHNN KypcopoMm
NupnkaTtop
OTkponTe BepxHee MeHI, BblbepuTe «Measurement» n HaxmuTe Ha

nogmeHto «Settings», YUTO6bI OTKPbITb MHAVNKATOP 9/1IEMEHTOB M3MEPEHUS, KakK
nokasaHo Ha pucyHke 7-10.

Measure Cursor Sample Display Trigger Auto Userset

Common Statics Counter

Indicator

PucyHok 7-10. IlHgnKaTop BKIOYEH

Mocne OTKPbITUA WHOMKATOPa MOXHO HaxumaTb Ha oTobpaxaemble
9NeMeHTbl n3mMmepeHus. BbibpaHHble 9NEMEHTbl U3MEPEHUs BblAENsaoTCs
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CUHEWN pamMKon, a nx 06bekTbl pacyeTa 0603HavatoTCsa 6enbiMn AIMHUAMW Ha
ocumnnorpamme. Kak nokaszaHoO Ha pucyHke 7-11, B HWXHeW obnactum
OTOOpaXeHns SNEMEHTOB M3MEPEHUa BblOpaHO 3HaveHme «High», n B
KayecTBe WHAOMKATopa B MECTE BbICOKOro 3HayeHus OcCuuAIorpammel
nosiBnseTca 6enas NMHUA.

Nnuaukarop

BriOpannoe
3Ha4YCHHE

PucyHok 7-11. NHomnkaTop
N3mepeHne noporoBoro saHa4eHus
Kaxpbin kanan (CH1, CH2, CH3, CH4, Math) moxeT nmeTb He3aBUCKUMble

HaCTPOWKW NOpPOora, a Tun nopora MoxeT 6bITb BbiIbpaH Kak «%» nnun «absolute
value», Kak rnokasaHo Ha puCcyHke 7-12.

Measure Save Cursor Sample Display Trigger Userset

Common Statics Counter

Indicator

PucyHok 7-12. HacTpowka nopora

YcTaHOBKa MOPOroBOro 3HaYeHWs BAWAET Ha pes3ynbTaTbhl U3MEPEHWIA.
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HacTpomky BbICOKOrO WM HWU3KOrNO 3HA4YeHUs BAUAKOT Ha pesynbTaTbl
N3MEPEHNS BPEMEHWM HapacTaHMa WU cnaga. YCTaHOBKa MeauaHHOro
3HaYeHNsa BAUSET Ha TakKMe BPEMEHHble NapamMeTpbl, KakK OJNTENbHOCTb
MMMyNbCa, YacToTa, 3agepxkka, pabouninn ymkn, pasa n 1.40. Kak nokasaHo Ha
pucyHke 7-13, nocne ycTtaHOBKM MegmaHbl Ha 80% [OnAnTenbHOCTb
NONOXUTENBbHOIo MMNYybCca CUrHana MmeHbLue, Yem npu megmaHe 50%.

Ecnn ycTtaHOBNEeHHOE BbICOKOE 3HauYeHWe MeHblle TEeKyLIero cpenHero
3Ha4YeHnsa, cpegHee 3HayeHnWe aBTOMAaTUYECKM CTAaHOBUTCHA pPaBHbIM
BbICOKOMY 3HA4YE€HUI0; BbICOKOE 1 cpeAHee 3Ha4YeHs He MOryT ObiTb MeHbLLIEe
HN3KOro 3HayeHus. Ecnn ycTaHOBNEHHOE 3HayYeHMe MeHblle HN3KOro
3Ha4yeHus, OHO aBTOMAaTUYECKW ycCTaHaBNMBaEeTCA Ha 3HadyeHue 6bonblue
HN3KOro 3Ha4yeHmsa 1 nnm 10 mB (abcontoTHOE 3HaYeHKe).

PucyHok 7-13. JINTeNbHOCTb MMMY/bCa NPW YCTaHOBKE CPeaHEro NoporoBoro 3HayeHus
Ha 80%

7.2 NamepeHnme 4acTOTbl YaCTOTOMEPOM

OTkpowTe rnaBHOe MeHIo, HaxmuTe «Measure» n «Counter», 4yTobbl BONTU B
MEHIO HaCTpOeK annapatHoro 4acrtotomepa, W BblbepuTe KaHan pns
N3MEPEHUNS, KaK MNOKasaHO Ha pucyHke 7-14. 3HayeHue Wn3MepeHus
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oTOOpaXkaeTca B BEpXHEM NIEBOM Yr/ly 9KpaHa, Kak NokasaHO Ha puUcyHke 7-
15.

Measure Save Sample Display Trigger

Common Statics Setting

Frequency
Meter

PucyHok 7-14. OTKpbITE MEHIO N3MEPEHUIN YacTOTOMEPA

PucyHok 7-15. /IamepeHne 4aCToTOMEPOM

7.3 Kypcop

AKTUBUPYNTE KYPCOP W MNOMECTUTE €ro Ha TO4YKYy WN3MEPEHUs, 4YTOObI
npoYnTaTb 3Ha4YeHme unamepeHuss popmbl BonHbl. CyulecTByeT gBa Tuna
KYPCOpPOB: FOPU3OHTaNbHbIN W BeEPTUKANbHLIN Kypcop. [OpuU3OHTaNbHbIN
KYpCOp n3MepsieT BEMNYNHY BEPTUKANbHOINO HanpaB/ieHWs!, @ BEPTUKalbHbIN
KYpCOp n3mMepseT BeIMYUNHY FOPM30HTaIbHOro HarnpaB/ieHWs, Kak NoKa3aHo
Ha pucyHke 7-16.
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PucyHok 7-16. OnncaHne namepeHums Kkypcopa
NMpumevaHwme:

NMokazaHme A: nokasbiBaeT pasHuUy MeXxay ABYMS MOJIOKEHNAMMN
Kypcopa.

NMoka3zaHma HanpsbkeHnss nocne Y1, Y2: ykasbiBalOT MOJIOXKEHUE
aKTMBMPOBaAHHbIX FOPU3OHTaJIbHbIX KYpCOPOB OTHOCWUTE/IbHO HYNEBOrro
noTteHuyunana.

NMokaszaHma BpemeHnm nocne X1, X2: ykasbiBalOT MOJIOXXEHUNE
aKTMBMPOBAHHbIX BepTUKaANbHbIX KYpPCOPOB OTHOCUTENIbHO TOYKW

Tpurrepa.

1/AX:4yacToTa

BkntoyeHne BepTUKaNbHOroO Kypcopa: KOCHUTECb 3Hadyka Kypcopa

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

Haxmmnte Ha nUMHWIO WHOMKATOpPa BEepTUKaANbHOro Kypcopa, 4TobObl
nepeKnYnNTb Kypcopbl.

X2:-500.0 ps

AX:1.003 ms
1/AX:996.7 Hz

PucyHok 7-17. lNMone Bbibopa BKNOYEHUSA U BbIKJTIOYEHUNS Kypcopa

OnuncaHmnsa BepTUKaNbHOIro NepemMelleHns Kypcopa:

1) OgHUM NanbLeM HaXMUTe N yOepXMBaWTe NUHUIO MHOWKATOpa Kypcopa
Ha 3KpaHe, YTOObI BbINOMHNTbL FPYyOYy0 HAaCTPOMKY Kypcopa. Haxmute Ha
KHOMKY TOYHOW HACTPOWKW B HWXXHEM JIEBOM YrNy 9KpaHa, 4ToObl
BbIMNO/IHUTb TOYHYHO HAaCTPOWKY TONIbKO YTO HAaCTPOEHHOIO Kypcopa.

2) CoepnvHeHMe ¢ KypcopoM: Korga Kypcop akTuBMpPOBaH, NpoBeanTe OByMS
nanbLamMmmn N BOMOWUTE B COCTOAAHWE COeANHEHNS C KYPCOPOM.

MpymMmeyaHne: BO BpPeMs NpPOLECCa CKOMbXEHWs TeKkyllaa onepauums
N3MEHSIETCSA, ECNN TOJIbKO NepBble ABa NanbLa He NOKMHYT akpaH. Ecnn oguH
naney, NoKWHET 3KpaH, a AOPYrol naneL, ocTaHeTcs, TeKyllas HacTpolika
COoeVHEHNS NPOOOIKNTCS.
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BknioueHmne/BbIKNIOYEHME N aKTUBaLA rOPU3OHTaNIbHOIO Kypcopa

BkntoyeHre/BbIKNIOYEHNE TFOPU3OHTANIbHOIO Kypcopa, MnepektoveHmne,
aKkTUBaUMsa W1 onepauun MNepeMeLleHns, aHanoruyHble onepaumnam
BEPTUKANbHbIX KYPCOPOB, 30ecb nogpobHO He onwucaHbl. Onsa nonydeHus
noapo6Hon nHdopmMaLmm CM. pasaen Nno BeEPTUKaNbHbIM KypcopamM.

Mpumep ncnbiTaHMsa Kypcopa
Korpa BepTuKanbHble KYpCOpbl aKTUBUPOBaHbI, Ba Kypcopa nepemMelLiatorcs
BMeCTe, 4TOObl MPOBEPUTb W3MEHEHWUS1 [OJNTENbHOCTA WUMMynbca B

nocnenoBaTesibHOCTU MMIMYNbCOB.

PucyHok 7-18. nnutenbHOCTb MMNynbca PucyHok 7-19. IamepeHune Kypcopom B
npn 3MepeHn Kypcopom pexunme XY

B ropusoHTanbHoM pexunme XY kypcop X otobpaxaeT 3HadyeHmne CH1 (V nnn
A), a kypcop Y otobpaxkaeT 3HadeHne CH2 (V nnun A).

7.4 MynbTnmeTp (Tonbko gna mogenm OVS1-40xM)

[TosACHEHMST B OTHOWEHUWN QYHKUMWA MynbTUMETPa W CTaHOAPTHbIX
NPUHAONEXHOCTEN B [OOKYMEHTauMM MPUMEHUMbI WCKIOYUTENBHO K
ocuwunnorpadgam, obopyaoBaHHbIM ONUMEN MYNbTUMETPA. DTU pa3aesbl He
NPUMEHNMBI K ocumnnorpadam 6e3 pyHKUMA MynbTUMETPA.
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7:4.1 OTKpbITUE MEHIO MyIbTUMEeTpa

CywectByeT Tpum cnocoba aktmBaumm QyHKUU MynbTumeTpa. OTkponTe
BEpPXHEE MeHK ocumnnorpada u Bbibepute «Multimeter», 3aTeM MOXHO
OOHOBPEMEHHO MCNonb3oBaTb yHKUMM ocumnnorpada n MynbTUMeTpa.
Haxmute w©n pgnutenbHoO yaepxmBamte 610K oTobpaxeHUs AaHHbIX
MynbTumeTpa. Kak nokasaHo Ha pucyHke 7-20, ero MOXHO nepeTawnTb B
noboe MecTo Ha aKpaHe.

PucyHok 7-20. Bnok otobpaxeHunsa gaHHbIX MybTUMETPa

[Nepenpgnte Ha pabounin cTon, BbIbepUTE NPUIOXEHNE MYNbTUMETPA B8 nnn

SCOPE .
HaXXMWUTE Ha KHOI'IKy B nHTepdence ocumnnorpada; MOXHO BKIHOYUTb
dyHKUMM MyNbTUMETPA N MEPENTU B UHTEPDENC MYNbTUMETPA.

7.4.2 Nounmanme nHTepgenca mynbTMeTpa

B aTom pasgene npencrtaBneHbl KpaTtkas BBogHas MHMOpMaumsa n onncaHme
NONb30BATENLCKOIrO MHTEpPdEeNca MynbTumMeTpa. [1poyTeHne aTOro pasgena
NO3BOMNT B KpaTyamLime CpoKm 03HAaKOMUTbLCS C coaepXaHmem nHtepdenca
oTobpaxeHuss QYHKUUW MynbTumMmeTpa. KOHKpeTHble HaCTPOWMKU N METOoAbI
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MCMONb30BaHMsA NOAPOOHO onncaHbl B nocnenyrowmx pasgenax. ViHtepodenc

MYNbTUMETpPa NoKa3aH Ha pucyHke 7-21.

| BXE 153654
172.98 mv

| P 15:37:04
93.157

| |IME  15:36:59

‘6.522 mv

PucyHok 7-21. IHTepdenc mynbTumeTpa

Homep

OnucaHwune

O6nacTb nepeknyeHns pexrma. Ha akpaHe oTobpaxxatoTcs pasnnyHble
BapuaHTbl PEXMOB B COOTBETCTBUW C BbIOPaHHbIM MapaMeTpoM N3MEPEHMS.
Mo ymon4yaHuio ncnonb3yeTcs aBTOMaTUYECKUIA pexmnm. [1ns HEKOTOPbIX
napamMeTpoB N3MeEPEHNSA ONLMA MEPEKITIOYEHNA PEXMMOB HE OOCTYMHA.

O6nacTtb oTO6paxeHus pe3ynbTaToB 3MEPEHUS, BKITOYaAs YNCIOBOI OUNCHIEN
1 cTtonbyaTtyto gmnarpamMmmy.

KHonka «Hold». Korga nHankaTop KHOMKM ropuT, (PYHKLWS yaepXaHUs
nokasaHuM aKTUBMPOBaHAa, N pe3ynbTaT N3MepPeHUS He ByaeT B 9TO BpeEMS
MEHSATbLCA.

KHonka «Clear». [pn HaxaTnn Ha 9Ty KHOMKY MPONCXOAUT O4YUCTKa pe3ynbTaToB
CTaTUCTNYECKUX N3MEPEHUIA.

O6nacTb CTAaTUCTUYECKUX U3MEPEHUI, BK/IKOHAsA MaKCUManbHOe 3Ha4YeHune,
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cpegHee 3Ha4yeHne n MMHnmviasibHoe 3Ha4YeHne

6 KHonka «Referencen». lNocne Bbibopa TekyLLmMin pedynbTat namepeHumns éyner
MNCMNONb30BaTbCA B Ka4eCTBE OMOPHOro 3HAYEHMS.

7 O6nacTb OMOPHbIX N3MEPEHWIA, rae 0TO6PaXaloTCa ONOPHOE 3HaAYEHe
Tekyllee 3HadyeHwue. [ocne nepexona B PeXMM OMOPHbIX U3MepeHnii B obnactin
OTOGpaXeHnsa pesynbTaToB 3MepeHnin oTobpaXkaeTca pasHuLa Mexay
OMOPHbIM 3HAYEHNEM U TEKYLLIUM 3HAYEHNEM.

8 O6nacTtb BbIbOpa NapameTpa N3MeEpPEHMS, BKIIKOYasA N3MepPEHMNE HanpsXXeHns
nocT. Toka (B), namepeHune HanpsxxeHusa nepem. Toka (B), nsmepeHue
HanpsXXeHus NocT. Toka (MB), namepeHme Hanps)keHnsa nepem. Toka (mB),
n3mepeHune noct. Toka (A), n3amepeHune nepem. Toka (B), n3amepeHmne NocT. Toka
(MA), namepeHune nepem. Toka (MA), U3SMepeHne ConpPoTUBEHUS, NBMePEHUE
€MKOCTUN, N3MepPEeHMe amoaa, U NpoBepka CBASHOCTW

9 KHonka «Back». Mpwn BkntoyeHHOM ocumnnorpade Bo3spallaeT B UHTEPdenc
ocuunnorpada. lNpwn BbIkKIHOYEHHOM ocumnorpade Bo3BpawaeT Ha paboynia
cTON.

7.4.3 MeTo noAKNIOYEHMA CNbITaTe/ibHbIX BbIBOAOB

MynbTmMeTp MMeEEeT MHOXECTBO QyHKUMA mnamepeHuns. llocne Bbibopa
HY)KHOrO napameTpa WU3MEPEHMNSA MNOOK/OUNTE YEPHbIA WCMbITaTesbHbIN
BbiBOA, (OTpuLUaTenbHbi nontoc, 3azemnenmne) kK COM-nopty n Bbibepute
COOTBETCTBYIOLMNI pa3beM [ONs KpPacHOro ucnbiTaTeNbHONO BbIBOAA
(monoXxutenbHbIV NOMKOC) C Y4ETOM N3MEPSEMOro napameTpa. [NogknwounTe
NCTOYHUK N3MEPSIEMOro cuUrHana (ucnbitTatenbHbI BbIBOA) K My/IbTUMETPY B
COOTBETCTBMMN C METO0M, MOKa3aHHbIM B Tabnuue 8-1 Hnxe.
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MapameTp namepeHus MeTop nogknouyeHusa

«\V-»

.I/IsmepeHme Hanps>XXeHns MnocT.

FUSED

200mA MAX 10A MAX
Toka (B), n3mepeHmne X

mV=
HanpsxeHnsa nepem. Toka (B), .
N3MepeHne Hanps>KeHWs NocT. Toka

mV~

(mB), .msmepeHme HanpsXXeHust
nepem. Toka (MB), n3mepeHmne
CONPOTUBEHNS, n3mepeHmne

>+
€MKOCTW, .mslvlepeHme anonaa,

)
npoBepkKa CBA3HOCTA

«mMA~»

mA=
.I/I3|v|epeH|/|e nocT. Toka (MA),

FUSED

S
200mA MAX 10A MAX
mA~
n3mMepeHme nepem. Toka \

(MA)

.VlsmepeHme noct. Toka (A),

A~ —
. n3mepeHme nepem. Toka (A)

FUSED

200mA MAX l_‘wAMAXﬁ
' (@) +

Tabnuua 8-1. Tabnuua MeTo0B NOAKNHOUYEHWNSA UCTbITAaTENbHbIX BbIBOOOB A1 PA3/INYHbIX
napamMmeTpoOB N3MEpPEHUS
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7.4.4 NapameTpbl N3MeEpeHna
7.4.4.1 NN3amepeHmne HanpsXXeHusa NocT. Toka (B)

Pexunmbl: ABToMaTmdeckum pexunm, 2 B, 20 B, 200 B, 1000 B.

3awmTta Ha Bxopge: lMpegycmoTtpeHa 3awmTta Bxoge 1000 B gna kaxporo
pexnma. 3a ucknodeHne pexmma 1000 B, Bce pexumbl nmeotr 10%
N30bITOYHOCTb BHE AnanasoHa. Korga nokasaHume BbIXOAUT 3a npepensbl
ananasoHa, B nHTepdence otobpaxaetcs «OLy.

OTanbl TectTnpoBaHus: Bbibepute gna aktmBaunn QyHKUUN N3MEPEHUS

HanpsXeHna nocT. Toka (B) B obnact Bbibopa napameTpa UM3MepeHus .,
KaK nokasaHo Ha pyCyHke 7-22.

Max 10:58:35
2.2710 nv

Avg 10:59:38
341.25 wv

Min 10:58:23

'24600 uv

Actual

Reference

PucyHok 7-22. /IamepeHmne HanpsixxeHums nocT. Toka (B)

3atem BblbepuTe nogxooAawmnn pexum. [lo ymonyaHuio mcnonb3lyeTcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMaTUYECKUA pexmnm 6onee yaobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTeM noakIoymnTe
MChblTaTe/lbHble  BbiBOAbI, KakK MokasaHO B MeTode MNOoAKItoYEeHUs
MCNbITaTeNbHbIX BbIBOAOB B MN.7.4.3 1 3annwIMTe oTobpaxaemoe 3Ha4YeHue.
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7.4.4.2 N13mepeHmne Hanps)XeHna nepemMeHHoro Toka (B)
Pexunmbl: ABToMaTtundeckui pexmnm, 2 B, 20 B, 200 B, 750 B.

3awmTta Ha Bxopge: lNpepycmoTtpeHa 3awmTta Bxoge 750 B gna kaxporo
pexnma. 3a wuckndeHne pexmma 750 B, Bce pexumbl nmetotr 10%
n36bITOYHOCTb BHE Amanal3oHa. Korga nokasaHwe BbIXOOWUT 3a npepnensbl
ananasoHa, B nHTepdence otobpaxaetcs «OLy.

OTanbl TecTupoBaHusa: Bbilbepute pna aktmeBaumm QyHKUMKM MN3MEPEHUS

Ve~
HanpsXeHMs nepem. Toka (B) B o6nactu Bbibopa napameTpa M3aMepeHuns .
, KaK NOKa3aHO Ha puUCyHKe 7-23.

Auto — ,

Max 11:00:12

1.9000 v

Avg 11:00:13
1.8667 ~v
Min 11:00:12
V 1.8000 v

500m 2

L__J__.,_l o ._.n_k_g.*,*u_‘_ ..... e |

Actual

e Reference
) () () () (3] (3 | =

PucyHok 7-23. /IamepeHmne HanpsixxeHns nepem. Toka (B)

3atem BblbepuTe nogxogAawmnn pexum. [lo ymonyaHuilo wmcnonb3lyeTcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMaTUYeCKMA pexmnm 6onee yaobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCWUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTemM noaKIunTe
nCrbiTaTeNbHble BbIBOAbI, KakKk OMNMCaHO B MeTode MOAKJ/THOYEHUNS
MCrblTaTeNbHbIX BbIBOAOB B M. 7.4.3 1 3annLwnTe peadynbTaT MU3MepPeHUs.
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7.4.4.3 N\amepeHume HanpshXeHuns nocT. Toka (mB)
Pexunmbl: ABToMaTtndeckuii pexmnm, 20 mB, 200 mB.

3awmTta Ha Bxopge: lMpegycmoTtpeHa 3awmTta Bxoge 1000 B gna kaxporo
pexunma. Bce pexumbl nmetoT 10% m36bITOYHOCTL BHE Anana3oHa. Korga

nokasaHume BbIXOOWUT 3a Npeaesnbl gnanasoHa, B MHTepdence otobpaxaercs
«OLy.

OTanbl TectTnpoBaHus: Bbibepute gna aktmBaunn QyHKUUN N3MEPEHUS
Hanps>XeHms NocT. Toka (MB) B o6nacTn Bbibopa napameTpa N3MepeHus, Kak
NoKa3aHO Ha pUCyHKe 7-24.

Auto %)

Max 11:00:25

30200 KV

Avg 11:00:25
25714 wv
Min 11:00:23
. mv '23900 "\

Lle s g g bts o v ba g gq by o3 g

Actual

Reference
) () () () (=)
D EEE E=

PucyHok 7-24. 1amepeHne HanpsixxeHus nocT. Toka (MB)

-20m -10m 0 10m 20m

3atem BblbepuTe nogxogAwmin pexum. o ymonyaHuo MCnonb3yeTcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMAaTUYECKUIA pexmnm 6bonee yaobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCWUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTemM noaKIunTe
MCNbiTaTeNlbHble BbIBOAbI, KakKk OMNMcaHO B MeToge MOOK/IHYEHUS

MnCrbiTaTe/IbHbIX BbIBOOOB 1 3aNLWLNTE pe3ybTaT N3MEPEHNA.
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7.4.4.4 3mepeHmne HanpshKeHUa nepem. Toka (MB)
Pexunmbl: ABToOMaTtundeckuii pexmnm, 20 mB, 200 mB.

3awmTta Ha Bxopge: lNpepycmoTtpeHa 3awmTta Bxoge 750 B gna kaxporo
pexunma. Bece pexuumbl numvetoT 10% 136bITOYHOCTb BHE Aviana3oHa.

Korga nokasaHue BbIxoOUT 3a nNpefenbl gunanasoHa, B uMHTepdence
oTobpaxaeTcs «OLy.

OTanbl TectTnpoBaHua: Bbibepute n aktmBupynte GYHKUMIO WU3MEPEHUS
HanpskeHnMsa nepem. Toka (MB) B obnactm Bbibopa napameTpa nN3MepeHus

, KaK MokKasaHo Ha pucyHke 7-25.

HOLD

Max 11:00:36
665.00 v

Avg 11:00:3%
637.75 wv

Min 11:00:35

599.00 puv

Actual

Reference

PucyHok 7-25. IamepeHmne HanpsxxeHns nepem. Toka (MB)

3atemMm BbibepuTe nogxogAawnn pexum. 1o ymonyaHunio wmcnonb3lyeTtcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMaTUYECKUA pexmnm 6onee yaobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTeM noakIoymnTe
NCrnbiTaTeNbHble BbIBOAbI, KakKk OMNMCaHO B MeTode MOAKI/THYEHNS

MnCrbiTaTe/IbHbIX BbIBOOOB 1 3aNLWLINTE pe3ybTaT N3MEPEHNA.
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7.4.4.5 NlamepeHune nocT. Toka (A)
Pexunmbl: ABToMaTtundeckuii pexmnm, 2 A, 10 A.

3awmTa Ha Bxoge: [NpegycmoTpeHa 3awwmTta Bxoge 10 A ons Kaxgoro pexmvma.
3a ncknoueHme pexunma 10 A, Bce pexmbl MetoT 10% 136bITOYHOCTb BHE
Avnanas3oHa. Korga nokasaHWe BbIXOAWUT 3a npegenbl AavanasoHa, B
nHTepdence otobpaxaetca «OLy.

OTanbl TeECTUPOBaHUA: Bbibepunte n akTmempymnTe QyHKLNIO N3MEPEHNSA MOCT.

Toka (A) B obnactu Bbibopa napamMeTpa U3MEPEHNS . Kak rnokasaHo Ha
pUCyHKe 7-26.

Max 11:00:48
10000 HA

Avg 11:00:50
100.00 pa

Min 11:00:48

Actual

Reference

PucyHok 7-26. IamepeHue nocT. Toka (A)

3atem BblbepuTe nogxogAawmnn pexum. [lo ymonyaHuilo wmcnonb3lyeTcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMaTUYeCKMA pexmnm 6onee yaobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCWUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTemM noaKIunTe
nCrnbiTaTeNbHble BbIBOAbI, KakKk OMMCaHO B MeTode MOAKI/THYEHUNS

MnCrbiTaTe/IbHbIX BbIBOOOB 1 3aNLWLNTE pe3ybTaT N3MEPEHUA.
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7.4.4.6 WN3mepeHmne nepem. Toka (A)
Pexunmbl: ABToMaTtundeckuii pexmnm, 2 A, 10 A.

3awmTa Ha Bxoge: [NpegycmoTpeHa 3awwmTta Bxoge 10 A ons Kaxgoro pexmvma.
3a ncknoyeHme pexunma 10 A, Bce pexnmbl MetoT 10% 136bITOYHOCTb BHE
Avnanas3oHa. Korga nokasaHWe BbIXOAWUT 3a npegenbl AavanasoHa, B
nHTepdence otobpaxaetca «OLy.

OTanbl TecTnpoBaHus: Bbibepute n akTmsmpymnte @QYHKUUIO WN3MEPEHUS

A~
nepem. ToKka (A) B obnactn Bbibopa napameTpa U3MEPEHUS . KakK
NoKa3aHO Ha pUCyHKe 7-27.

=D Q)

Max 11:00:59

Min 11:071:00

1 9.200 mA

Actual

Reference

PucyHok 7-27. IamepeHmne nepem. Toka (A)

3atem BblbepuTe nogxogAawmnn pexum. [lo ymonyaHuilo wmcnonb3lyeTcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMAaTUYECKMIA pexmnm 6bonee yaobHbl, HO CKOPOCTb WN3MEPEHUS
OTHOCUTENbHO MEHbLLE, YEM B PY4YHOM peEXUME.

3aTeM MOAKNKYNTE WCMbITaTeNbHbIE BblBOAbl, KaK OMMCaAHO B MeToae
NoOK/K4YEeHNA NCMNbITaTEJIbHbIX BbIBOOOB 1 3aninTe pe3ysibTatT USAMEPEHNA.

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



7.4.4.7 N3mepeHue nocTt. Toka (mA)

Pexunmbl: ABToMaTtndeckumii pexmnm, 20 mA, 200 mA.

3awmTa Ha Bxoge: lNpegycmoTpeHa 3awmnTa Bxoae 10 A ons KaXxaoro pexmnma.
Bce pexunmbl nmetot 10% mn3bbiTO4HOCTb BHE Amana3oHa. Korga nokasaHue
BbIXOOWT 3a npedesnbl AnanasoHa, B MHTepdence otobpaxaetca «OLx». Ecnu
3HayeHne cunbl Toka npesbiaeT 200 MA, ona 3aWMTbl LEeNnN, NPONCXoanT
aBTOMAaTNYECKOE MEPEKITIOYEHNE HA PEXUM N3MEPEHNA HANPSAXXEHNA.

JTanbl TeECTUPOBaHUSA: BbibepuTte n aktuBmpyinte MyHKLNIO N3MEPEHNS MOCT.

Toka (MA) B obnacTtu Bbibopa napameTpa N3MepeHuns , Kak rnokasaHo Ha
puyCyHKe 7-28.

Auto 20 mA 200 mA
Range

Max 11:071:09

1 .0000 HA

Avg 11:01:09
1.0000 pA

Min 11:01:09
1.0000 A

-10m
- REF
Actual

Reference

PucyHok 7-28. 1amepeHue nocT. Toka (MA)

3atem BblbepuTe nogxooAawmnn pexum. [lo ymonyaHuio mcnonb3lyeTcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMaTUYECKUA pexmnm 6onee yaobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTeM noakIoymnTe
MCrbiTaTeNbHble BbIBOAbI, KakK OMNMCaHO B MeTode MOAKJ/THYEHNS

MnCrbiTaTe/IbHbIX BbIBOOOB 1 3aNLWLINTE pe3yibTaT N3MEPEHNA.
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7.4.4.8 WN3mepeHmne nepem. Toka (mA)
Pexunmbl: ABToMaTtndeckumii pexmnm, 20 mA, 200 mA.

3awmTa Ha Bxoge: lNpegycmoTpeHa 3awmnTa Bxoae 10 A ons KaXxaoro pexmvma.
Bce pexumbl nmetot 10% m3bbITo4HOCTL BHE Anana3oHa. Korga nokasaHume
BbIXOOWT 3a npedesnbl AnanasoHa, B MHTepdence otobpaxaetca «OLx». Ecnu
3HayeHne cunbl Toka npesbilaeT 200 MA, ona 3aWKUTbl LEeNnN, NPONCXoanT
aBTOMAaTNYECKOE MEPEKITIOYEHNE HA PEXUM N3MEPEHNA HANPAXKXEHNA.

OTanbl TecTnpoBaHua: Bblbepnte n akTuBmpynte QYHKLUUIO M3MEPEHUS

A~
nepem. Toka (MA) B obnactn Bbibopa NapameTpa N3MepeHUs , KakK
nokasaHo Ha pucyHke 7-29.

Max 11:01:19
191.00 HA

Avg 11:07:20
190.00 pA

Min 11:071:19

1 89.00 (LA

5m 10m 5m 20m

LJ_._I_‘LL_L_L_l_‘___l,__L_I_JA.__]_.’_l_J;J
Actual

Reference
() [ ]l | o) |
[ | [[= ) [+]

PucyHok 7-29. /IamepeHmne nepem. Toka (MA)

3atemMm BbibepuTe nogxogAawnn pexum. 1o ymonyaHunio wmcnonb3lyeTtcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMaTUYECKUA pexmnm 6onee yaobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTeM noakIoymnTe
NCrnbiTaTeNbHble BbIBOAbI, KakKk OMNMCaHO B MeTode MOAKI/THYEHNS

MnCrbiTaTe/IbHbIX BbIBOOOB 1 3aNLWLNTE pe3ybTaT N3MEPEHNA.
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7.4.4.9 WN3mepeHue conpoTmBieHNA

Pexumbl: ABTOomMaTtuyveckmnin pexunm, 200 Om, 2 kKOm, 20 kKOm, 200 kOwm,
2 MOm, 20 MOm, 200 MOm.

3awmTta Ha Bxopge: lMpegycmoTtpeHa 3awmTta Bxoge 1000 B gna kaxporo
pexunma. Bece pexnimbl nuvetoT 10% 130bITOYHOCTb BHE AMana3oHa.

Korgpa nokasaHue BbIxoOQUT 3a Npefenbl guanasoHa, B uMHTepdence
oTobpaxaeTca «OL».
OTanbl TecTnpoBaHua: Bbibepunte n aktmBmpynte QYHKUMIO WU3MEPEHUS

Q
CONpPOTUBNEHNA B obnacty BblbOpa napameTpa U3MepeHus ., KakK
nokasaHo Ha pucyHke 7-30.

Max 11:01:30
24.627 ma

Avg 110746
789.04 0

Min 11:01:37

Q "10000 mQ

200

RE
REF
a1 (o _rer

Actual

Reference

PucyHok 7-30. IamepeHmne conpoTmnBneHuns

3atemMm BblbepuTe nogxogAawmn pexum. [lo ymonyaHuio umcnonb3lyeTcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMaTUYEeCKUA pexmnm 6onee ynobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTeM noaKIynTe
MCnNbiTaTeflbHble  BbIBOAbl, KaKk OMNMcCaHO B MeToge MOOK/IHYEHUS

NCrbITaTE/IbHbIX BbIBOOOB 1N 3aNNLWLINTE PE3YNIbTaT N3MEPEHUA.
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7.4.4.10 /IamepeHne eMKOCTH
Pexxumbl: ABTomaTmnyeckuin pexxuim, 1 mk®, 10 mk®, 1 m®P, 100 mO.

3awmTta Ha Bxopge: lMpegycmoTtpeHa 3awmTta Bxoge 1000 B gna kaxporo
pexunma. Bece pexuumbl numvetoT 10% 136bITOYHOCTb BHE Aviana3oHa.

Korga nokasaHue BbIxoOUT 3a nNpefenbl gunanasoHa, B uMHTepdence
oTobpaxaeTcs «OLy.
OTanbl TecTnpoBaHusa: Bblbepnte n akTuBupynte QYHKLUUIO MU3MEPEHUS

&
eMKOCTN B obnacTtn Bblbopa napameTpa UamMepeHus , KakK nokasaHo Ha
puycyHKke 7-31.

Auto =

Max 11:02:17

24.813 «F

Avg 11:02:118
24,813 nF
Min 11:02:17
. nF 24.81 3 nk

0 250n 500n 750n o
MR I A A

Actual
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L) (] () (o) [ ] (6

PucyHok 7-31. IamepeHune conpoTnBIeHs

3atem BblbepuTe nogxooAawmnn pexum. [lo ymonyaHuio mcnonb3lyeTcs
aBToMaTmyeckum pexum. [lo cpaBHEHUMIO C  PYYHbIM  PEXUMOM
aBTOMaTUYECKUA pexmnm 6onee yaobHbI, HO CKOPOCTb WN3MEPEHUS
OTHOCUTENIbHO MEHbLUE, YEM B PYYHOM pexmme. 3aTeM noakIoymnTe
NCrnbiTaTeNbHble BbIBOAbI, KakKk OMNMCaHO B MeTode MOAKI/THYEHNS

MnCrbiTaTe/IbHbIX BbIBOOOB 1 3aNLWLNTE pe3yibTaT N3MEPEHNA.
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7.4.4.11 NamepeHne gnopa
NcnbitatenbHbll TOK: 1 MA

3awmTa Ha Bxoge: 1000 B HanpsxxeHune pazomkHyTom Luenu: <8 B Noporosoe
3Ha4eHMe HanpsxxeHus nposogumocTi: 3 B
OTanbl TecTnpoBaHus: Bbibepute n akTmBmpymnte QYHKUNIO WN3MEPEHUS

anopa B obnactm Bbibopa napameTpa N3MepeHus , KakK rmokasaHo Ha
puCcyHke 7-32.

Max 11:02:33
24.627 Mo

Avg 11:02:33
2.9870 Mo

Min 11:02:17

24.813 na

Actual

Reference

PucyHok 7-32. IamepeHune gnopga

3aTtem noaknw4ynTe WncnbiTaTelibHbl€ BbIBOAbl, KakK MOKa3aHO B MeETOoAE
NnoaK/IK4YeHNA NCMNbITaTeJIbHbIX BbIBOAOB, 3annllinTe pe3ynbTaT N3SMEPEHNA.

Mpn namepeHnn guopa npumeHsaeTcs Tok 1 MA gna namepeHus nageHus
NpAMOro HanpskeHna pauopa. Ecnu mamepeHHoe nageHme npssMoro
HanpPs>XEHNA BbllLe MOPOroBOro 3Ha4YeHUs HanpsXXeHnsa NMpPoBOAMMOCTU, B
nHTepdence otobpaxaetcs «OLy.

7.4.4.12 lNpoBepKa CBA3HOCTMN

VcnbiTaTenbHbin TOK: 1 MA
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3awmTta Ha Bxoae: 1000 B
HanpsixkeHne pasomkHyToM uenu: <8 B

Mopor cpabaTbiBaHMA 3yMMepa (ConpoTUBEHNE KOPOTKOrO 3aMblkaHUsA): O—

50 Owm
OTanbl TecTupoBaHus: Bbibepute un akTMBMpPYUTE QYHKLMNIO MNPOBEPKN

:))
CBSI3HOCTW B 0651aCTy BbibOpa NapamMmeTpa N3aMepeHUs , KakK rnokasaHo Ha
puncyHke 7-33.

Max -—---i—
0.0000 v
Avg

0.0000 v

Min -

0.0000 v

Actual

Reference

PucyHok 7-33. /IamepeHune gnopaa

3aTemM noaknuYnTe WMCNbITaTeNbHble BbIBOAbl, KaKk MOKasaHO B METO/AE
NoOKOYEHNA WCMbITaTeNbHbIX BbIBOAOB. B xoQe npoBepky CBA3HOCTU

ncnonb3dyetca Tok 1 MA ons nsmepeHnsa ConpoTMBIIEHNA TECTUPYEMOW LIENN
1 onpeaeneHns, ABNAETCA N Uenb 3aMKHYTOW. Ecnn namepeHHoe 3HayeHmne
COMNPOTUBNEHNSA B TECTUPYEMOWN LIENN KOPOTKOro 3ambikaHus Huke 50 Om,
OyneTt onpegeneHo, YTo uenb SBAsSeTca CBA3HOW. B To Xe Bpems 3ymmep
N30aeT HeNpepbIBHbLIA 3BYKOBOW CWUrHam, U B UHTepdence otobpasnTbes
Tekyulee 3HayeHme conpotuBneHus. Ecnnm  msmepeHHoe 3HadeHue
conpoTtuBneHus Boiwe 200 Om, B nHTepdence oTtobpaxaeTtca «OLy.
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7.4.5 OyHkymn namepeHms
dyHkumna «Hold»

HaxmuTe Ha KHOMKY B BEPXHEM NpaBoM yrny nHrtepdgenca. lhgnkaTtop aton
KHOMKW 3aropmuTcs M OOAHOBPEMEHHO MHTEPMENC MynbTUMETPA COXPaAHUT
nocnegHee mMamMepeHHoe 3HayeHume. CHOoBa Ha)XMUTe 3Ty KHOMKY, YTOObI
OTKHOUNTb PYHKLNIO.

Max 11:03:00
3.8000 nv

Avg 11:03:00
3.800

Min 17:03:0

Actual

Reference

PucyHok 7-34. ®yHkumns «Hold»

DyHKLMA CTaTNCTUKN

MynbTmeTp nopaepxXxmBaeT @QYHKUMIO CTaTUCTUYECKUX MN3MEPEHNN
MaKCMManbHOro 3Ha4eHusl, cpegHero 3Ha4eHs U MMHUManbHOIO 3HAaYEHUS
pe3ynbTaTOB W3MEPEHUW, KOTOpble OTOOpaxakwTcs B MPaBOM 4acTwu
NHTepdenca MynbTUMETPA, Kak MnokaszaHo Ha pucyHke 7-35. Bo Bpems
N3MEPEHNSA NepBoe nokasaHme oTobpaxaeTcsa B Ka4eCTBEe MaKCMMabHOro
3HAYEHNA WUNN  MUHNMANbLHONO 3Ha4YeHus; B C/lydae HEeCKOJbKUX
nocnepoBaTesibHbIX MOKa3aHUA MWHMMaNbHOE 3HayeHue — 3TO Bcerpa
HaMMeHbllee 3HavYeHne N3 BCEeX TeKyLUMX MOoKasaHWW, a MakKCuMmalnbHOoe
3HayeHMe — 9TO Bcerga Haubonbllee 3HayYeHMe Wn3 BCEX TEKYLMX
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nokasaHu. CTaTUCTNYECKN BbIYNCNEHHbIE MaKCMManbHOE 3HayeHune,
MWMWHMMaJIbHOE 3Ha4YeHumne n cpenHee 3Ha4YeHne XpaHATCA B
SHepFO3aBVICVIMOVI namMmAaTm n aBTOMaAaTUNHYECKN yOANAKTCA NP OTKJTIOYEHNI
ANEeKTponmMTaHnm§a.

Haxmute Ha KHOIMKY C6p008 nnnm nepexknrymnTe napamMmeTp N3AMepeHnd, n
BC€E TeKyLlMe nokasaHnAa 6y,u,yT yAaneHbl, CTaTn4yeckmne namMmepeHmda Ha4yHyTCcA
3aHOBO.

Max 17:03:00
3.8000 mv

Avg 11:03:21
1.5600 mv

Min 11:03:12

1 0000 mVy

Actual

Reference

DyYyHKLMA ONOPHbIX N3MEPEHNI

[Mocne HaxaTma Ha kHonky «REF» Tekywmwm pesynbtat mamepeHus byger
oTobpaxaTtbca B 0611aCT OMOPHbIX N3MEPEHUN B KaA4yeCTBE OMOPHOro
3HayeHnda. B obnact OMNOpHbIX M3MEPEHUN OTOOpaxatTCcss OMOpPHOEe
3HayeHMe n Tekyllee 3HayeHume. [locne nepexoga B PEXUMM OMOPHbLIX
n3mepeHnim B obnactm  OTobpaxeHus  pe3ynbTaToB  U3MEPEHUIA
oTobpaxaeTca pasHuua Mexay OMNOpPHbIM  3HAYEHUEM W TEKYLMM
3Ha4YEeHMEM.
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100.00 nv
Min 17:03:34

100.00 Wy

Actual
1.0E-4V

Reference

100.0 pV

|

PucyHok 7-36. DyHKLMA ONOPHbIX N3MEPEHWNIN

7.4.6 3ameHa npefoxpaHMTens

[Mpn oTrpy3ke ocuwnnorpada Cc 3aBoda MpeaoxpaHuTenb MNUTaHus
yCTaHaBNMBaeTCA Ha 3agHoOK naHenb npubopa. Mopgenb 3TOro
npepoxpaHutena: PEC-BFLP-1195/10A 58 B. B cnyyae noBpexneHus
NpenoxpaHUTenss HOPMAaNbHOE WCNONAb30BaHME QYHKUUN N3MEPEHMNS
TEeKyLLEero napameTpa MynbTUMETPa HEBO3MOXHO. Ecnv TpebyeTcs 3aMeHnTb
npenoxpaHuTenb, Ero 3aMeHy CrieayeT Npon3BoanTb cnegyowmm obpasom:

o OTkntoumTe NUTaHWe ocumnnorpada.

e C nomowbl LWANLEBON OTBEPTKM MNOAAEHbTE 3aAWMUTHbLIA KOAMa4yokK
NpenoxpaHnTeNsa Ha 3agHen naHenu ocumnnorpada, Kak rnokasaHo Ha
pucyHke 7-37.
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PucyHok 7-37. CHATME 3amMTHOro Kosinayka npegoxpaHuTens

e [locne cHATUS 3aWMTHOrO KoJsinadka npenoxXpaHnTensa W3BNEKUTE
npenoxpaHnTesb, Kak NMOKasaHo Ha pUCyHKe 7-38.

e 3ameHuTe NpefoxpaHuTesb Ha NpPenoxpaHUTeNnb 3adaHHOM MOAEeNnN C
y4eToM TexHuyeckux ycnosuin (momenb npepoxpaHutens: PEC-BFLP-
1195/10 A 58 B).

e [lOBTOPHO YCTaHOBUTE 3alUMTHbIA KOJMMAYOK MpeaoxpaHuTens B
COOTBETCTBYIOLLIEE FHE3O.

HCHOJ’IL3yﬁTe NOoAXOAAIINEe NHCTPYMCHTBIL
Hpez[oxpaHHTenL JJIA U3BJICHUCHUA NPCAOXPAHUTEIIA.

PucyHok 7-38. 13BneveHmne npegoxpaHuTtens
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Fnasa 8. Xpaneune

B aTton rnaBe copgepxutca noapobHaa mHbopmaums o pyHKUMK 3axBaTa
n3o06paxeHunsa aKpaHa n eMKOCTU namMmaTu ocuunnorpada. PekomeHayeTcs
BHMMATENbHO NPOYMTaTh 3Ty rNaBy, YTOObI M3Yy4YNTb CUCTEMY XPaHEHUS
ocuwmnnorpada cepum OVS1.

o  QDyHKUMA CHUMKA N300paXKeHns aKpaHa
e Bwupeosanucob

e XpaHeHune popmMbl cUrHana

e CoxpaHeHune HacTpoek

8.1 OYHKLMA CHUMKA N306paXKeHns IKpaHa

DOyHKUMA CHUMKA Wn300paxeHns 9KpaHa MOXET JIOKanbHO COXPaHATb
MHpOPMaLMIO O TEKYLLEM MN300paxeHUn Ha aKkpaHe gucnnes B dopmaTte
n3006paxeHus.

CHuMoOK akpaHa: Haxmute Ha 3Hat-|0|<-, 4TObObI CAeNnaTb CHNMOK 9KpaHa
B nHTepdence npunoxeHmsa «Oscilloscopey». Vinn gBaxabl HAXMUTE KHOMKY
nMTaHWMs, 4ToObl caenaTtb CHUMOK 9KpaHa noboro nHtepdenca. NoapobHyto
MHpOpPMaUMIO O MNPOCMOTPE M306paxeHnn cm. B pasgene «llpocmoTtp
N300paXKEHNNY.
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PucyHok 8-1. 3axBaT n306paxkeHnsa aKpaHa

BpemeHHasi MeTKa N MHBepcuS LBeTa

Ocumnnorpad nmeeT YHKUUIO NHBEPTMPOBAHMA UBETOB U gobaBneHus
BPEMEHHbIX METOK K CKpuHwoTam. OTKpOWTe rnaBHOE MEHIO, HaXMUTe
«Save» n Bongmte B MeHio «Picture», No XenaHmlo OTKIOUYNTE/BKIOUYNTE
KHoMnKkn « Timestamp» n «InverseColor.

)’,:[‘ t_,'

1v
“

Display Trigge Aut Userse 2024-01-1210:15:36 "

PucyHok 8-2. BpemeHHasa meTka 1 UHBEPCHBbIN LBET
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8.2 Bupeosanmch

DyHKLMA 3anNnCK BUAEO NOX0Xa Ha (pyHKLMIO 3axXBaTa N300paxeHus aKpaHa,
a oTobpaxaemasn WHboOpMauMa TeKyLEero 9KpaHa MOXET XpPaHUTbCSA
nokanbHoO B Bugeodpopmare.

MeToqa 3anuncu Buaeo — NpoBeavTe NanbLeM CBEPXY BHU3 B MPUIOXEHNN,
OTNINYHOM OT ocumnnorpada, oTKPoNTe BbiNagaktoLlee MeH, HaXMUTE Ha
9KpaH O/1s Hayana 3anmcu N BbIMOJHUTE 06paTHbIN OTCYET TP CeKyHAbI AN
3aBepLUEHNs 3anncK BUOEO, Kak Noka3aHO Ha pucyHke 8-3. 3anncb MOXHO
OTMEHWUTb, HaXaB Ha TPEYrosibHyl0, KPYrny WUNM KBagpaTHYK KHOMKY B
HUXXHE YacTW 9KpaHa 10 OKOHYaHWs 06paTHOro oTcyeTa.

Bo Bpems 3anncu BMOeO MOXHO 3aBEPLUNTb 3anncb, Ha)kaB Ha BpeMsi 3anmncum
BUOEO B IEBOM BEPXHEM YNy aKpaHa. /inn MmoXHOo BbIATU U3 nHTepdenca
NpPUNoXeHNa ocumnniorpada, YTobbl OTKPbITh BbiNagatowee MEHHO, N HaXaTb
«Stop Recording», 4yToObl 3aBEPLUNTbL 3aNCb BNAEO.

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

[MogpobHyto MHMOopMaLMo 0 NPOCMOTPE BUAEO CM. B pasgene «lanepes».
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8.3 XpaneHme popmbl cUrHana

Ocuwnnnorpad MOXeT coxpaHaTb (OPMY CUrHana aHanoroBoro KaHana uam
MaTeMaTM4YecKoro KaHana nokanbHo mnn Ha USB-ycTtponctee. Tun dainna
moxeT 6biTb WAV, CSV nnn BIN.

Ocuwnnnorpad npegocTaBnsAeT YeTbipe 9TANOHHbIX KaHana, KOTopble MOXXHO
Bbl3BaTb Ons 3arpyskun dawmnos dopmata WAV B 3TanoHHbIA KaHan W
OTKPbITUSA STaNIOHHOrO KaHana ana oTobpaXeHnsa 9TanoHHOro OopMbl
curHana.

CoxpaHeHwme cana aTanoHa
[MpoBegnTe nanbLUEM CBEPXY BHWU3, OTKPOWTE rMaBHOE MEHIO U HaXMWUTE

«Savey, 4Tobbl OTKPbITb MeHI. CoxpaHuTe nHTepdeENCc atTanoHHON HOpPMbI
CUrHana gns ykasaHHOro kaHana cnegytowmm obpasom:

PucyHok 8-5. CoxpaHeHue nHtepgenca atanoHHom popmbl curHana kaHana CH1

PacnonoxeHwue: xpaHuUTcs nokanbHo 1 Ha USB-ycTponcTse.

Twunbl dpannos: WAV, CSV n BIN.

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



ima danna: HayanbHoe nmsa amna otobpaxkaetcs Kak: rof + Mecsil, + AeHb
+ CEPUINHBIN HOMEP XpaHunuuwa. Haxxmmte Ha none mmeHn daina, 4Tobbl

OTKPbITb BUPTyanbHYO KaBuaTypy, HOXXMUTE Ha , 4yTOObI YOANUTb NMS
danna, n ncnonb3ymnTe BUPTYasnbHYKO KnaBmaTypy, YTOObl NepenmMeHoBaTb
dawnn.

CoxpaHuntb: Haxxmute «Saver, 4TObbl COXpaHUTL (paiin aTanoHa U OTKPbITb
BCNnbiBawollee coobuleHne 06 ycrnewHomMm coxpaHeHun. [locnegHuia
COXpaHeHHbIN ann byaeT oTobpaxaTbCs B BEPXHEWM 4YaCTU BbISBBAHHOMO
MEHIO.

CoxpaHuTb B: Haxxmute kHonky R* (R1, R2, R3, R4), 4To6bl COXpaHUTb TEKYLLYIO
dbopmMy curHana KaHana HenocpeacTBEHHO B COOTBETCTBYIOLLMIA STAIOHHbIN
KaHan, n noaBmnTcsa coobLleHne 06 ycrnewwHOM COXPaHEHUN.

Haszag: HaxmuTte «Back», 4To6bl BEpHYTHCS Ha NpenblayLLnia YpOBEHb.
Cnoco6 1: Haxxmute Ha KHOMKy «Save»

B meHto «Save Reference Waveform» Bbibepute hopmy curHana B kaHane gns
coxpaHeHwus, BbIbepmnTe MecTo coxpaHeHus hamna, Tun danna n nmsa danna,
a 3aTeM HaXXMUTE KHOMKY «Savey, 4Tobbl COXpaHUTb dana 9TanoHHOW (bopMbl
curHana.

CoxpaHunTe 3TanoHHy (opmMy CUrHana, BbiNnoJIHMB criegyoLme warm:

1) Texkywmin KaHan ycTtaHaBNMBaeTCA KakK KaHas a5 COXPaHEHUS, KOTOPbIN
MOXXET ObITb aHaNOroBbIM, MAaTEMAaTUYECKUM NN STANOHHbIM KaHanoM.

2) B rnaBHOM MeEHIO HaXXMUTE «Savey», 4TOObl BONTN B MEHIO COXPaHEHUS.

3) B meHo coxpaHeHua HaxmuTe «Save», 4YTobbl OTKPbITb MeHIo «Save
Reference Waveform» 1 BbINONHNTL cnegyrowme HacTPOMKW:

e MecCTo XxpaHeHUsa: NoKanbHO.
e Bbibop Tnna cdamna: WAV.
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e Bsog nmeHu pamna: CH1.

4) Haxmute «Save», 4ToObl coxpaHuUTb damn atanoHa. MoaBuTca OKHO C
coobLeHmnem 06 ycnewHOM COXpPaHEHU.

5) Ecnwn dann atanoHHom opmMbl CUrHana Heobxoammo coxpaHuTb Ha USB-
ycTpomncTee, ocumnnorpad gomkeH ObiTb NogkntoyeH K BHewHemy USB-
ycTpomcTBy. [locne nogknt4YeHna MECTOM COXPaHEHUA STasIoOHHOMN
dopmbl curHana npegnoytTuTenbHo aendetca USB-ycTponcTso.

Ha KonmyecTtBO cCoOXpaHeHHbIX @annoB a3TanoHHbIX ¢GOPM CUrHanoB
OrpaHNYEHNIN HE CYLLIeCTBYET.

Cnoco6 2: Haxxmute KkHonky R*

B meHto «Save Reference Waveform» HaxmuTte kHonky R* (R1, R2, R3, R4),
YTOObI COXPaHUTb OcCUMNNOrpaMmMy TEKyLWero KaHana HenocpeacTBEHHO B
COOTBETCTBYIOLMNI 9TANOHHbIA KaHan, NosBUTCA coobLeHne 06 ycrnewHom
coxpaHeHun. Nimsa damna otobpaxaetca kak Ref* B aTanoHHoM kaHnane (* -
9TO COOTBETCTBYIOLLEE NMSA 3TaNIOHHOro KaHana). ®awnbl aTanoHHbIX HOopM
CUrHanoB, COXPaHEHHble 3TUM MeToAoM, OyayT nepesanucaHbl MNocre
3arpysku gpyrumx aTanoHHbIX CUTHANOB N HE CMOTYT ObITb BOCCTAHOB/EHDI.

Cnoco6 3: Haxxmute Ha kHonKy «Quick Save»

Ou |_.:|-. Save

Haxmute Ha B HMXHEN 4acTu 3KpaHa, 4YTobbl COXpaHWUTb BCE
ocuMNnorpaMmbl KaHana B Ka4eCTBE 9TaNIOHHbIX OCLNOrpaMMm 1 3aXBaTUTb
n3obpaxeHne Tekyllero aKkpaHa. VimeHamun ¢amnoB SABNAKOTCA HavalbHble

nmMeHa (panoB No yMO4YaHUIO.

YnpasneHune chainamwn 3TasoOHOB

B meHemxepe dhamnoB OTKPOWMTE curHasnbl B hamne knaccudbumkaumm, 4Tobbl
yrnpaBnsaATb 3TaNOHHbIMU QaniamMmy C MNOMOLLBID TakuMxX ornepauuii, Kak
KOMMpoBaHWe, Bbipe3aHune, yaaneHme, nepemMmeHoBaHme, cxxatme u T. 4., Kak
NokKasaHoO Ha pucyHke 8-4. Bboibepute daiinbl 3TasIOHOB N HAXXMUTE KHOMKY
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KOP3WHbI, 4TOObI yoanuntb ux. Haxmumnte «More» B HMXHEN 4acTu 39KpPaHa,
HaxXmute «Renamex, YUTOObl OTKPLITb BUPTYaNbHYIO KNnaBmaTypy N USMEHUTb
nmsa danna atanoHa. Haxmumnte «Compressy», 4Tobbl OTKPbITb 3KPaAHHYO
KnaBuaTtypy, n Beegute nma damna gna cxatumsa. lNpu nogknoyeHmnn USB-
ycTponcTtea awnbl ¢ ocuwunnorpaga MOXHO nepemectntb Ha USB-

YCTPOWCTBO.
@
refwave
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M images
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PucyHok 8-6. YaaneHune aTanoHHbIX pannos
dannbl CSV
CtpykTypa cpamna CSV

dopmaTt CSV coaepXnT OCHOBHYIO MHOPMaLMIO O COXPAHEHHbIX AaHHbIX:
BpeMS coxpaHeHus, Mms dainna, oinHa gaHHbIX, UHTepBasn BbIOOPKIN, BpeEMS
TpUrrepa, UCTOYHWK, BEPTUKANbHbIM MacliTab, BEPTMKANbHOE CMELLEHNE,
TOYHOCTb MO BEPTMKaANW, CTpoYHasaA pa3BepTka, TOYHOCTb MO rOPU3OHTaNN,
KpaTHOCTb NPOOHMKa.

[aHHble n gnnHa danna CSV moryT 6biTb coxpaHeHbl B 06beme ao 360 K.
Ecnn gnunHa 3anucum ocumnnorpada nnm otobpaxaemMblX OAaHHbIX MEHbLLE
360 K, mgnuHa paHHbix B danne CSV mM3meHseTca COOTBETCTBYIOLLM
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obpaszom.

MakcumanbHOe 1 MMHUManbHoe 3HavyeHusa B hanax CSV

[Mpv BBINOHEHNN N3MEPEHUN MUHMMAaNbHOIO N MakKCManbHOIO 3Ha4YeHNIN
3HayeHma «Min» n «Max» oTobpaxaemble Ha 9KpaHe pe3ynbTaToB
N3MepPEHMIA, MOryT He oTobpaxkaTbes B (hamnax CSV.

[MosscHeHMe: ecnn 4acToTa AucKpeTusaunn ocuwunnorpada cocrtasnset 1
BbIO/C, BbIOOpPKa BbIMONHAETCA Kaxpable 1 Hc. Ecnn ropmsoHTanbHoe
MacLiTabupoBaHme ycTaHoBneHo Ha 10 Mkc/aen, Ha akpaH byaeT BbiBeAeHO
110 MKC gaHHbIX (Mpy ycnoBun, 4YTo Ha akpaHe 11 geneHuin). YTobbl HaNTK
obuwee konmyecTtBo BbIGOPOK, ocuwmnnorpady notpebdyetrcsa: 110 MKC X
1IBbI6/Cc = 110K BbIOOPOK. [1na oTob6paxeHus 110K Bbibopok ocuunnorpady
notpebyetca crtonbey pasmepom 1280 nwukcenen. Ocuwunnorpad
neunmmpyet 110K Bbibopok B 1280 nukcenbHbIX CTONOLOB, 1 9Ta geummaymns
OyneT oTcneXxmBaTb MUHVMAIbHbIE N MaKCUMaJbHbIE 3HAYEHUSA BCEX TOYEK,
NpeacTaBNeHHbIXx B tO60OM 3agaHHOM cTonbue. BT MUHMMANbHbIE W
MaKCcuManbHble 3Ha4YeHus byayT oTobpaxaTbCs B AaHHOM CTONbLIE 9KpaHa.

icnonb3ymte aHanornyHbIA NPoLUEecc a8 CoKpaLleHMs cobpaHHbIX JAaHHbIX,
4yTOObI NONMYYUTb 3anNMCU, KOTOPble MOXHO WCMONb30BaTb A Pa3/INYHbIX
aHanM30B, HanpumMmep namMmepeHns n gaHHbie B dopmate CSV. 3ta 3anuchb
aHanms3a (nnn 3anmcb n3mMepeHnsa) HamHoro 6onbwe 1280 n MoOXeT
dakTndeckn cogepxatb Ao 60 000 Touyek. OgHaKo, Kak TO/IbKO KONNYECTBO
cobpaHHbIX Touek npesbicnT 60 000, He06XO0AMMO NCMNONL30BaTb KaKON-NN6o
MeToq wu3snedeHus. KoadpdunumeHTbl MNOHUMXEHUS, WCMNOb3yeMble [OJis
co3paHua CSV-3anucen, HacTpoeHbl Takmm obpa3om, 4Tobbl obecnevynTb
HaUNy4LlYyO OLEHKY Bcex 06pasuoB, NPeacTaBfEHHbIX KaXOoW TO4YKOW B
3anucun. NosToMy MUMHMMANbHbIE N MakKCUMalbHbIE 3HAa4YeHUsa He byayT
oTobpaxaTbcs B CSV-anne.
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8.4 CoxpaHeHme HacTpoek ocywnnorpadga

Ocuwunnorpad nogaepXmBaeT coxpaHeHue Oo 10 TeKylux HaCTPoeK W
BOCCTAHOBNEHME NX OOHOW KNaBULLEN.

OTKpowmTe rNaBHOE MEHIO, HAXMUNTE Ha «Save» 1 BOMOUTE B MEHIO HAaCTPOEK,
KaK nokasaHo Ha pucyHke 8-7.

Measure Save Cursor Sample Display Trigger Auto

Wave Picture

Recovery 1 Recovery

Recovery JS av Recovery

Recovery US| -5 Recovery

Recovery 7 Recovery

Recovery 9 av Recovery

PucyHok 8-7. CoxpaHeHume HacTpoek ocumnnorpada

KocHunTtecb obnactu 4yepHoro nons, 4tobbl NEPEMMEHOBATb COXPAHEHHbIE
HACTPOMKIN, HAXXMUTE KHOMKY «Save», YToObl COXpaHUTb, KHOMKY «Recoveryy,
4TO6bI BOCCTAHOBUTbL HACTPOWKMN.

FnaBa 9. MaremaTmueckme onepauvm M 3TaNIOHHbINA
KaHan

B aTtom rnaBe copepxuTtca noapobHas mHdopmauma 0 MaTtemMaTU4ecKunx
onepaumnsax 1 aTaloHHOM KaHane ocumnnorpada.

PekomeHaoyeTca BHUMATENbHO MpPoOYnNTaTb STy [NaBy, 4YTOObl W3Yy4nNTb
DYHKLMN HACTPOWMKLN N MaTeMaTUveckme onepaummy 9TaslOHHbIX KaHanoB
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ocumnnorpada cepum OVS1.

e PacueTt gBoniHOM hOpMbI CUrHanNa
e l13mepeHne BINO

e Bbicwas maTemaTtuka

e BbI3oB aTanoHHOM hopMbl cUrHana

9.1 Pacuer gBoiHON hbopmMbIl CMIrHaNa

PVIC)/HOK 9-1. (DOpMa CUrHana matemMatTmn4ecKkoro KaHaJsa

OTob6pakeHne pacyeTHOM OCLMNIOrPaMMbl

[MpoBeanTe nanbLUeM BBEPX WX BHU3 NO obnacTtu Bbibopa KaHana, 4tobbl
BOMTKM B obnactb BblbOpa BTOPOro kaHana. Haxmute Ha nporpamMmmHyto

KnaBuLly . 4YTOObl OTKPbLITb MaTemMaTnyeckum kaHan. lNocne oTkpbITLA
PaCYEeTHON OCLUWIIOrpaMMbl  aBTOMAaTUYECKM OTKPbIBAETCA CENeKTop
TekyLllero KaHana.

npOBeJJ,VITe nanbuem BJ1€EBO MO 3Haq|<y. MaTeMaTM4YeCcKoro KkaHana, 4tobbl
OTKPbITb MEHIK MaTtemMaTn4eckmx KaHanloB. I'Ip|/| nepBomMm OTKPbITUN
mMaTemMmatTndeckaa onepauna no ymos4aHKO  YCTaHaBJ/IMBAE€TCA  Kak
OBYXKaHa/lbHOE BblHNCNEHWNE.
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Nopackaska MaTemMaTn4ecKoin onepaumm

Ecnn aHanoroBbil KaHan wnm matemaTtumyeckas dyHkUma obpesaHbl (He
NONTHOCTbID OTOOpaxaltTCcA Ha 93KpaHe), pe3ynbTaT MaTeMaTUdeckom
dyHKUMK Takxe bygeT obpesaH.

NMocne oTOOpaXxeHnss pacyeTHOW OCLMIIOrpaMMbl KOCHUTECb 3Hayka
KaHana, 4ToObl 3aKpbiTb WCXOOHbIA KaHan [nna Jsydlero npocMoTpa
pacyYeTHOW oCcLUIIOrpaMMbl.

BepTukanbHylo 4YyBCTBUTENbHOCTb W CMELUEHWEe Kaxdoro KaHana,
y4acTBYIOLLEro B MaTeMaTU4yeckon OyHKUMKW, MOXHO HacTpoOWuTb [OJis
yaob6cTBa NpoCcMoTpa U USMEPEHNA PacCYETHOM OCLUIIOrPaMMbl.

Ocumnnorpammy MmatemMaTny4eckomn pyHKLUY MOXHO N3MEPUTb C MOMOLLbIO
dyHKumm «Cursor» n «Measuren.

HacTpouka pacuyeTHomM ocuniorpaMmbl

1) HaxmwuTte 3HA4yoK BepTMKaNbHOW YyBCTBUTENIbHOCTU MaTeMaTM4eckoro
KaHana, HenocpeacTBEHHO KOCHUTECb PacyYEeTHOW OCLUMINOrpamMmMbl Un
3Hauyka WHOMKAUMM MaTeMaTU4YecKoro KaHana M> yCTaHOBUTE
MaTEMaTUYECKNIA KaHasn B Ka4eCTBE TEKYLLEro kaHana.

2) MopapobHyto nHpopmaumto o nepeMeLleHNN, PErYINPOBKE BEPTUKANIbHOW
YyBCTBUTENBbHOCTWN, PETYINPOBKE CTPOYHOW Pa3BEPTKN U BEPTUKASIbHOM
pacLUMPEHNN 3TANIOHHOINO0 3HA4YeHUs1 MaTeMaTMYeCKOro kKaHana CM. B
«rnase 4 [opn3oHTanbHas cuctema» n rnaee b «BeptukanbHas cucteman.

3) BepTukanbHas 4YyBCTBUTENbHOCTb, €AVHMLA W3MEPEHNA N CTPoYHas
pa3BepTKa, COOTBETCTBYIOLLNE pacyYeTHOW ocuunniorpamMmme,
oTobpaxatTca B obnactm martemaTmyeckoro kaHana. [loopobHyto
nHpopmaumto cm. B pasgene «OnucaHme wuHTepdenca agucnnes
ocuunnorpadan.
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EnnHnybi n3mepeHma pacyeTHbIX ocumnnorpamMmm

Vicnonb3ynTte none «Probe Type» B MeHI0 KaHana, 4Tobbl HACTPOUTb EANHNLLY
n3mepeHus KaHana (cm. rnaBy «HacTtpomka Tuna npobHuKa») n Bbibepute

BonbTbl nn AMnepbl B Ka4yecTBe eAvHMLbl U3MEPEHUSA KaX0ro BXOOHOro
KaHana. EguHWUbl M3MepeHuns MaTemMaTunyeckmx @QyHKUMA curHana

BKJTKOHAKOT:
MaTtemaTnueckas EpnHnuya
pyHKLMA n3mepeHuns
+/- V, A
X VvV, AA,W

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

Tabnuua 9-1. CNncok eguMHNL N3MEPEHNA MaTEMATUYECKNX (PYHKLNIA

MpumeuvaHmne: ecnn eguHULbl M3MEPEHUS AOBYX oOnepaunin MNCXoOHbIX
KaHanoB pas/in4yHbl, 1 KOMOMHaUMNA €OVHUL, N3MEPEHNS HE MOXET ObITb
noeHTMGUUMPoOBaHa, egnHuLa M3MepeHna mMaTemMaTunydeckom QyHKUUn
O6yneTt oTtobpaxaTbca Kak? (He onpeneneHo).

MaTtemaTnueckume onepartopbl

MaTtemaTnyeckme onepaTopbl BbIMONHAT apudmeTmnyeckme onepaumm Ha
aHasoroBbIX BXOAHbIX KaHanax.

Cno)xeHwve viin BbluTaHMe
B cnyyae Bbi6opa cnoXXeHus v Bbl4UTaHUA 3HA4YEHUS UICTOYHUKOB (hyHKLI

1 n 2 6yayT cknagblBaTbCA NN Bbl4NTATbLCA TOYKA 3a TOYKOW C OTOBpaXxeHmnem
pesynbTaToB.
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PucyHok 9-2. MaTtemaTtunyeckas onepauus cnoxeHuns CH1 n CH2

YMHOXeHune nnn geneHne

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

YMHOXEHWE NCNOoNb3yeTcs NPY NPOCMOTPE COOTHOLLIEHUSA MOLLIHOCTW, ECNN
OOVH W3 KaHaNI0B NPONOPLMOHAaNeH TOKY.

9.2 Namepenme BINO

PyHkuma BIND ncnonb3yeTca ons BblMUCIEHMNA GbICTPOro npeobpasoBaHUs
Pypbe C MCNONbL30BAHMEM aHaNOroBoro BXOOHOro kaHana. 3anucb BM®
onpepnenseT BpemMs ounmdpoBKN NCTOYHMKA N NpeobpaldyeT ero B YaCTOTHYHO
obnactb. NMNocne Bbibopa dyHkumm BINd cnektp BIN® otobpaxaeTtcsa B Buae
amnnntygbl B B-Ty wmnn pb-Ty Ha akpaHe ocuunnorpadga. [lNokazaHus
FOPU3OHTaNbHOWM OCUN MEHSITCA OT BpeMeHu K 4vactoTte ([u), a egnHMLbI
BEPTUKANbHOWM OCU MEHSAITCA OT BONbLT K B nnn gb.
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101kHz 121kHz 181kHz

PucyHok 9-3. OkHo BIMNO®

AkTnBauma pyHkummn 6No
1) [lpoBeguTte nanbuemM BBEPX WX BHMU3 Mo obnactn Bblibopa KaHana,
4TOb6bI BONTK B 06/1aCTb BbIOOPA BTOPOro KaHana. Haxmmrte Ha nporpaMmmMHyo

KnaBuLLy -, 4YTOObl OTKPbITb MaTEMATUYECKNIA KaHan, NpoBeanTe nasnbLem
B/1IEBO, YTOObI OTKPbITb MEHIO MaTEMaTUYECKOro KaHarna.
FFT

2)  Haxmute Ha Tun cnekTpa «Line/Decibel»
dyHkumn BN (cm. pucyHok 9-3. OkHo yHKumm BID).

3) Haxwmute Ha none «Operation Source», 4Tob6bl BbIOPATb KaHan, AN
koToporo TpebyeTtcsa bI1d.

, YUTOObI OTKPbITb OKHO

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

Bbi60p pyHKUMM OKHA
B dbyHkuunm BINO mMoxxHO BbIbpaTb YeTbIpe pa3nnyHbix okHa BId.
Kaxpgoe okHO nooyepenHo MCNonb3yeTcsl MeXay paspeLlleHrmemM no YyacTtoTte

N TOYHOCTbLIO aMIJTNTyObl, N COOTBETCTBYIOLLIEE OKHO MOXET ObITb Bbl6paHO B
COOTBETCTBUWN C XapaKTePMNCTUKamMM cnegyroLmx OKOH.
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e [pamoyronbHoe OKHO

OTO NydWMIA TN OKHa A1 YaCTOTHbIX paspeLleHnin, KOTOPble O4YEHb 61N3KN
K OQHOMY N TOMY XX€ 3HA4YE€HWMIO, HO 3TOT TUN HanmeHee adekTUBEH O
TOYHOr0 N3MEPEHNS aMMINTYAbl 9TUX YaCTOT. DTO NYHLINIA TN N3MEPEHUS
CrekTpa HEMNOBTOPSIOLIMXCA CUFHANOB W WU3MEPEHUss 4aCTOTHOW
cocTaBnawowen, 6mM3Komn K NOCTOSSHHOMY TOKY.

Ncnonbayinte «lpamMoyronbHoe» OKHO [Ana  W3MepeHUs MnepexoaHblX
MNPOLIECCOB NN BCMIECKOB YPOBHEW CUrHana Ao Win nocne noytu OaHoro n
TOro Xe cobbiTna. bonee TOro, aTo OKHO MOXHO WCMONbL30BaTb ANA
N3MEPEHNs CUHycouAanbHbIX BONIH OAWMHAKOBOW aMnamMTygbl C OYeHb
OGNN3KMMWU  YacToTaMU U LUMPOKOMOJIOCHbIX  CyYalHbIX LIYMOB C
OTHOCUTENbHO MEJIEHHbIMMN CMEKTPaNbHbIMU N3MEHEHUAMMN.

° OKHO XaMMMHra

OTO NyYLWNIA TN OKHAa A1 YaCTOTHbIX pa3peLleHnN, KOTOPbIE OYEHb BIN3KN
K OQHOMY 1 TOMY Xe 3Ha4YEeHUI0, 8 TOYHOCTb aMNANTYAbl HEMHOIO Nly4Lle, YEM
y «[1psAMOyronbHOro» okHa. Tun XaMmMmnHra nMeeT HEMHOro 6onee BbICOKOE
paspeLlueHne no 4acTtoTe, Hem TUM XaHHUHra.

OKHO XsMMWHra ucnonb3lyeTca aOng WU3MEPEeHNs CUHYCOUAaNbHbIX,
nepruoanyeckmx W  Yy3KOMOMOCHbIX CHyYalHbIX LIYMOB. O3TO OKHO
NCMONb3yeTcsa AN U3MEPEeHUNsa MepexoaHblX MPOLECCOB WM BCMNECKOB
YPOBHEW curHana oo Ui nocnie CoobITUA CO 3HAYNTENbHLIMU PA3NNYNAMMN.

° OKHO X9HHWHra

OTO NyYLINIA TN OKHA AN N3SMEPEHNA TOYHOCTY aMNAnNTydbl, HO OHO MEeHee
9 (HEeKTNBHO ANA paspeLleHns YacToT.

OKHO X3HHWHra uncnonb3yeTca OIa W3MEepPeHUss  CUHYCOWUAasbHbIX,
nepruoonyeckmx W  y3KOMOMOCHbIX CHyYalHbIX LYMOB. 3TO OKHO
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ncrnonb3yetTca AanAd namMepeHumd nepexogHbiX npoueccoB WM BCIJ1€ECKOB
ypOBHeM CuvrHana go uiam nocne CcOBObITUN CO 3HAYNTENBbHBIMW pas3nndmnammn.

e OkHo BbnakmaHa-Xappwuca

STO NyYLWINIA TN OKHa AN U3MEPEHNs aMNNnNTYAbl YaCTOTbl, HO XyALUWA ANs
N3MEepEeHNsa paspeLLleHns No YyacToTe.

iamepeHne bnakmaHa-Xappuca wncnonb3lyeTcs, YTOObl HAWTWU OCHOBHYIO
dhopMy BOSIHbI HaCTOTbl OANHOYHOIO CUrHana a/isl BbICLUUX rapMOHUK.

Mockonbky ocuunnorpad BbinonHAeT bI1® Ha 3anncm KOHEYHOW [OJIVHBbI,
anroputm bBIN® npepgnonaraet, 4yto ¢dopma curHana YT HenpepbiBHO
noBTopsieTca. Takmm obpasom, Korga nepuog aBnsaeTcs LenbiM, amnanTygpl
dopmbl curHana YT B Hadane v B KOHUE OAMHaKoOBbl, 1 dopma curHana
npepbiBaTbc He OyapeTr. OgHako, ecnun nepwuod dopmbl curHana YT He
ABNSETCA LeNnbiM, aMnanTyabl GOpMbl CUrHana B Havasne v B KOHLE pasinyHbl,
YTO NPUBOAUT K BbICOKOYACTOTHOMY MpepbiBaHUIO Nepexofa Ha cTbike. B
YacTOTHOW ob6nactu 3TOoT addeKkT HasbiBaeTca yTteuykon. [MloaTomy, 4TOObI
n3bexatb yTeukun, mcxogHas opma CurHana yMHOXAETCs Ha OKOHHYHO
dyHKUMIO, YTO OenaeT 3HAa4YEHMS B Ha4ane N B KOHLE PaBHbIMW HyJIO.

Mpumeyanme: CwurHanbl € MOCTOSIHHbIMW ~ COCTaBNAWMMN NN
OTK/IOHEHUSIM MOTYT BbI3biBaTb OLLIMOKW NN OTKIOHEHUSI B KOMMOHEHTaX
dopmbl curHana br1d. [Ing ymeHbLLIEHNA COCTaBAAKOLMX NOCTOSAHHOIO TOKA
MOXXHO BblObpaTb My(dTy NepeMeHHOro Toka.

MocnecBeyeHme

Ocuwmnnorpad nogaoepXmBaeT HaAcTpokn ctomnkocTn bBMd. Mo ymonyaHuio
BblopaHO «None», MOXHO BblIbpaTb «%», YTOObl HAKOrQa HE CTUpPaTb paHee
cobpaHHble pe3ynbtaTthl; Bbibepute «Normal», 4TOObI 3agaTb Bpems
nocnecBevYeHuns, onumoHanbHO MOXHO BblibpaTb 200 mc, 500 mc, 1 ¢,2 ¢, b ¢,
10 c.
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Twun cnekTpa

Boibepute «Line», BepTukanbHasa ocb nokaxeT V unn A; Bbibepute dB,
BepTuKanbHaa ocb nokaxeTr dB. ®opma curHana B cnyyae JNUHENHOro
CMeKTpa nokasaHa Ha pucyHke 9-4,

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

HacTtpowka ¢popm curHana brno

MonoxxeHmne cpopmbl curHana

e Bblbepnte maTtemaTunyeckum KaHan B KayecTBe TeKyllero KaHana.
KocHuTecb pacyeTHOW ocuminorpaMmmMbl Ha 9KpaHe OgHMM ManbLuemM 1
OTPEryNMpPymTe  MONOXEHME  OTObpaxeHua  GopmMbl  cuUrHana,
nepeTackmnBas ero BBEpX N BHN3, BNEBO N BNPaBo, NN HAXMUTE KHOMKY
TOYHOW HACTPOWMKW B HWXKHEM JIeBOM Yr/ly 9KpaHa pnJii TOYHON
HacCTPOWKW.

e Bbibepute mMaTemaTU4yeckmMin KaHan B KadecTBe TEeKYLLEero, HaxmuTe
KHOMNKY 50% B HMXHEW 4YacTu 9KpaHa M CHOBa HaXMWUTE KHOMKY «Time
Base», 4TOoObl nepemMecTUTb KpawmHow neByto 4Yactb (0 Iwu)
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ocuMNIorpaMmbl B rOPU30HTaNbHbIN LEHTP 9KpaHa.
LUkana cTpoyHOW pa3BepTKn

BbibepuTe MaTeMaTUYECKMNIA KaHan B Ka4yecTBe TeKyLLEero KaHana, HaxmuTte
Ha KHOMKY PEerynmpoBKW CTPOYHOW pas3BepTKU WU OTPErynnpymTe LuKany
CTpoYHOW pa3BepTku. CTpoyHas pas3BepTKa BbIMosHAeTca Ha 1-2-5 aTanos, u
dopma curHana Takxe N3MeHAeTcA.

Ona n3ameperHuns BINO nokazaHWs rOpU3OHTaNbHOWM OCU N3MEHSIOTCA OT
BpemeHn K 4vactoTte (u), 1 OHM 6Gonblie He WCMNONb3yKT OOHY U Ty Xe
CTPOYHYIO pas3BepTKy C APYrMMU aHanorosbiMu KkaHanamu. lNoatomy nepeg
HACTPOMKOW YacTOTbl CTPOYHOW pPasBepPTKM HeobxogMmmo YCTaHOBUTb
MaTeEMaTUYECKMNIA KaHas B Ka4eCTBe TEKYLLLEro KaHana.

Be pTUKaJibHaAa 4YyBCTBUTEJIbHOCTb

Haxmunte Ha nnu - Ha NpaBON CTOPOHE 9KpaHa, YToObl YCTAHOBUTDL
BEpPTUMKabHYO YyBCcTBUTENbHOCTL (B/nen wnn nb/pen) ona kaHana, 4Tobbl
dopma curHana otobpaxkanacb Ha 9KpaHe B COOTBETCTBYIOLLEM pasmepe.
KoathdpurumeHT BepTuKanbHOW 4YyBCTBUTENIbHOCTW BbINOAHSAETCA Ha 1-2-5
aTanoB (C ncnonb3oBaHmem NpobHuka 1:1).

Mpumeyanme: Ocuunnorpamma BIMN® He nognepxvBaeT aBTOMaTUYECKOE
N3MepeHme napamMeTpoB.

9.3 PacumpeHHble maTemMmaTrnyeckme pyHkumn

Ocuunnorpadbl cepun OVS nogaepxmnBatoT nonb3oBaTesibCkme (popmyrbl
pepakTupoBaHumsa ana pacydeta opmMbl curHana. Takxe nogaep)XmBatoT BBOL,
dyHKUMIA, ONEepaTopoB, KaHaNoB, KOHCTAHT, MEPEMEHHbIX U T. 4. BolpaxkeHune
nogaepxueaet 4o 36 CUMBOJIOB.

HaxmunTte cooTBETCTBYIOLLYIO KHOMKY A/ BBOAA U peaakTnpoBaHusa hopMbl
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curHana (HaxwunmanTe no rnopsaaky; Te, KOTopbie BblAeNeHbl CEPbIM LIBETOM,
HeaKTUBHbI).

PuncyHok 9-5. PaclumpeHHble maTemaTunyeckme pyHKUMN

OueHnBaemMbI

Tun OnucaHmne MpunumeyaHmne
napameTp
dyHKUMS Sart (), Abs (), Deg (), DyHKUMYM MOTyT 6bITb
Rad(), Exp(), Diff() , In(), BNOXXEHHbIMW.

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

Kanan NcTouHnk Ch1, Ch2,Ch3, Ch4

MepemeHHasa | VIcTouHMK MepemeHHas 1, Korga nepemeHHas 3anncaHa B
nepemeHHas 2 Bblpa)XeHuu, Nosie BBoaa
nepemMeHHON NosIBNSAeTCA B
MaTeMaTUYECKOM MEHIO, YKa3blBas,
4YTO ee MOXHO BBeCcTU. Hanpumep,
BeeauTe 4.1235 -3 on4a
nepemMeHHomn 1, 4To o3Ha4yaeT
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4.1235%x10-3[Jnana3oH 3Ha4YeHNI
nepemMmeHHom -9,9999~9,9999,
JnanasoH MOLLIHOCTN NepPeMeHHON
-9~9

OnepaTtop =% ) == 1= > < >

CumBon CkobOKkm (,)

3HayeHme | NctouHunk |0,1,2,3,4,5,6,7,8,9,.,
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Tabnuua 9-2. CNnCoK pacLUMpeHHbIX MaTEMATUYECKNX (PYHKL NI

9.4 Bbizos onopHom (popmbl CUrHana
BbI30B 1 3aKpbiTE ONOPHON (hopMbl CUrHanNa

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

Ref

BOUTN B 06nacTb BbibOpa BTOPOro kaHana. [posegmte KHOMKOMN BNEBO,
YTOObI OTKPbITb CPaBO4YHOE MEHIO, CM. PUCYHOK 9-5.
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PucyHok 9-6. MeHto aTanoHHOro KaHana

Ecnn B 9TanoHHLIN KaHan yxXe 3arpyXeHbl (OpMbl CUrHaNOB, HaXmMuTe
kKHonky «Open/Close», 4TOObl OTKPbITb WX 3aKpbiTb STaANOHHbIA KaHarsl.
OTanoHHasa dopma curHana otobpaxaertca cuHe-hbroNeToBbIM LIBETOM, a
YeTblpe  COXpaHeHHble  (OpPMbl  CUrHaNOB  MOrMyT  OTOOpaxaTbcs
OAHOBPEMEHHO, MPU 9TOM TeKyLLasa sTanoHHaa popma CUrHanoB ipye, Yem
9TaNoHHble HPOPMbl CUFHANOB, HE ABNAIOLUMECH TEKYLLMMN.

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

Bo3bmem B kadectBe npumepa R1, BbinonHmm cnepywowme 3Ttanbl
paboTbi:

1) OTtkpowTe aTanoHHoe meHto REF.

2) HaxxwmwuTte Ha none danmna «Call» nog R1, 4tobbl OTKpbITL cTONOEL, hana
STanoHa.

3) Haxmunte vima danna atanoHHOM GOpMbl CUrHana, KOTOPbIA HYXHO
Bbi3BaTb. Pann 3arpyxaeTtcs B kaHan R1. 3atem kaHan R1 BkntovaeTcs kak
TEKYLLNI KaHasn 9TafioHHON (bopMbl CUrHana, M 3Ha4oK KaHana aTaloOHHOW

Ref
dhopmMbl curHana Bbigensetca. OTobpaxaemoe COCTOAHNE MEHSAETCA
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c «Close» Ha «Open». Kak nokasaHO Ha pucyHke 9-7, bonee sapkas
STaNoHHaa ocuwmnnorpamMmma oTobpa)kaeTcsi KakK TeKYLUMN 3TaNOHHbIN
KaHan.

Ecnun B aTanoHHbIN KaHan yxe 3arpy)eHbl annbl, HAXKMUTE Ha , yTOObI
OTKPbITb 93TaNOHHbIE KaHanbl BCEX 3arpy>XXeHHbIX 3TafloHHbIX (annos;
HaXxmumnTe Ha «Ref», 4yTOObI OTKNIOYNTL BCE OTKPbITbIE B AAHHbIA MOMEHT
STanoHHble ocuunnorpamMmmbl. Kpome Toro, MOXXHO OTKPbITb OAVH OMNOPHbIN
KaHan ¢ nomoLubio KHonok «Open» n «Closen.

PucyHok 9-7. TekyLinin 9TaNOHHbIA KaHan

3akpbiTe aTaNnoHHOM (pOopMbl CUrHana:

1) B MeH aTanoHHOM hopMbl curHana HaxmuTte kHonky «Open/Close» B R1,
YTOObI 3aKPbITb 3TAaNIOHHYIO (DOPMY CUTHana.
2) lMosTopwuTe wWar 1, 4T0bbl 3aKPbITb APYrne aTaflOHHbIE KaHanbl.

3) lNpoBegnTte nanbuem BMpaBo, L|To6b| OTK/IIOMUTb BCE STaNlIOHHbIE
dopmbl cnurHanos.

NMepemeweHmne 3tanoHHOM ¢oOpMbl CUrHasa M HaCTPOMKa CTPOYHON
pa3BepTKn
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fopn3OHTanbHOE NN BEPTUKANbHOE MepemMelleHne 1 MacluTabrpoBaHme
9TaNoOHHbIX (OPM CUrHaNOB He 3aBUCAT OT aHanoroBblX KaHanoB, a
HACTPOMKN MeXAy PasfnYHbIMN KaHanamMu 9TaNoHHbIX (GOPM CUrHanoB
TakXXe He3aBUCUMbI apyr OT Apyra.

[na Toro 4tobbl HAaCTPOUTbL STaNoOHHYK (OpMy CUrHana kKaHana, cHadana
YCTaHOBUTE KaHan B KadecTBe TEeKyLlero KaHana, a 3aTeM HacTpouTe
9TaNIoOHHYIO (hopMy CUrHana nytTemM nepemMeLleHnsa nnm macutabmpoBaHums (B
COOTBETCTBUIW C METOAOM aHa/IoOroBoro KaHana).

MacwTab n cTpoyHas pasBepTka 9TaNlOHHOM (OPMbl CUTHana TEKYLLEro
KaHana otobpa)katoTcsa Ha KHOMKe aTanoHa. [locne nepekntoyeHns TEKYLLErO
9TaNIOHHOrO KaHana macwTab n CTpoyHas pas3BepTka Ha KHOMKe 3TanoHa
N3MEHSIOTCHA C NUBMEHEHNEM TEKYLLLErO 9Ta/IOHHOrO KaHana.

Fnasa 10. HacTpoikm aucnnen

B aToi rnaee copgepxuntcsa nogpobHas nHpopmauns 0 HacTponkax gnucnnes
1N PYHKLMOHaNbHbIX KHOMKax ocuunnorpada. PekomeHayeTcsi BHUMATENbHO
NpoYnTaTb 3Ty rNaBy, YTOObI N3Y4NTb PYHKLUM HACTPOWKK 1 paboTy gucnnes
ocuwmnnorpada cepunm OVS1.

HacTtpownkn ocumnnorpamMmmbl e HacTtpowkn XpaHeHus
OaHHbIX

. e LleHTp ropwusoHTanbHOro
e HacTpowka ceTku

pacLumpeHmns
e HacTtpownka LLBETOBOW .
o Pexunm CTPO4YHOW
TemnepaTtypsbl
pa3BepTKMn
e HacTpoiika NMpPO3pPayvyHOCTI o
MEHI0

B rnaBHOM MeHIO HaxmumTe Ha KHonky «Display», 4Tobbl BONTU B MEHIO
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HacTpoek gucnnes, Kak nokasaHo Ha pucyHke 10-1.

PucyHok 10-1. HacTtpowkun gucnnes n pyHKLNOHaNbHble KHOMKN

10.1 HacTpomkm ocuymnnorpamMmmbi

OTkpomTe MeEHI0 OTObpa)keHusl, HaxXmunTe Ha kKHonky «Waveform», 4ToOBbI
OTKPbITb MEHIO OTOBPaXXEHNS OCLUNIOrPaMMbl. ATO MEHIO NCMOSb3yeTcs A1s
HAaCTPOWMKN pexmma OoTobpaxeHums n APKOCTM ocuwuanorpamMmmbl. Pexinm
oTobpaxeHus ocumnaorpaMmbl OENTCA Ha OBa Tuna: TOYKW N BEKTOPbI.
[MpoueHT ApKOCTM  ocuworpaMmMbl  pPerynupyetTcd, a HacTpomnka
oToOpaxeHust ocuMIorpaMmbl NOKasaHa Ha pucyHke 10-2.

Measure Save Cursor Sample Display Trigger Auto Userset

Common Graticule Persist

PucyHok 10-2. MeHo oTobpaxeHus ocuuanorpamMmmbl

10.2 HacTtpoiika ceTku

OTkponTe MeHK OoTobpaxeHnsa n Haxmute KHonky «Graticule», 4TOOGbI
OTKPbITb MEHI0 HacTpoek ceTkun (pncyHok 10-3). Pexxum oTobpaxeHus cetkun
BK/to4aeT B cebs: «Fully, «Grid», «Crosshair» n «Frame», a NnpoyeHT ApKOCTH
MOXHO PerynmpoBaTb.
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Measure Save Cursor Sample Display Trigger Auto Userset

Common  Waveform | Persist

PucyHok 10-3. MeHio oTobpaxeHus ceTkun

10.3 HacTpoMKm XpaHeHMs fJaHHbIX

OTKponTe MEHID OTOOpaxXeHUss U HaxmunTe knaBuwy «Persist», 4TOOGbI
OTKPbITb MEHKO HAaCTPOEK XPaHEHWS.

1) HacTpowkun xpaHeHns [aHHbIX
B MeHI0 HacTpoek coxpaHeHms BblibepuTe:

e None: HeTt - 6e3 coxpaHeHus.

e Auto: ABTOMaTM4YECKNN PEXNM — aBTOMAaTN4YECKOEe COXpaHeHme.

e Normal: O6bI4HbINI peXMM — yCTaHOBKA BPEMEHW COXpaHEeHuns —
Nocne BbiIbOpa perynmpyemMmoro COXpaHEHUS HAXXMUTE Ha NOJe crpasa OT
«Adjust», 4TObObI NOSABUNOCL OKHO BbIOOpPAa BPEMEHUN COXPaHEHUS
(pricyHoOK 10-4), n ycTaHOBUTE BpeMS COXpaHeHus. Ero MO)XHO yCTaHOBUTb
B Anana3oHe ot 10 mc go 10 c.

e oo BeckoHeuyHoe XxpaHeHue - pe3ynbTaTbl NpeablayLWMX N3MEPEHMNIA He
yAansaroTcs.

beckoHeyHOe XpaHEeHME MOXHO WMCMONb30BaTb MPU NU3MEPEHUN LUyMa W
BUbpaunm, OoTobpaxeHnsa HanxXyawmnx KpPamHOCTEN pas3nnyHbiXx ¢opm
CUrHanoB ocumMnnorpamMmm, noncka HapyLeHnin BpeMeHu, 3axeata cobbITuii,
KOTOpble NPONCXOOAT peako.
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PucyHok 10-4. HacTpowka BpEMEHW COXpPaHEHUSA

2) YpaneHue coxpaHeHHbIX pe3ynbTaToB

YT06bI CTEPETH PaHee Noy4YeHHble pe3ynbTaTbl C AUCNES, HAXMUNTE Ha

KnaBuLly WM OTPErynnpymnTe CTPOYHYIO pPasBepTky W
BEPTUKaNbHYO YyBCTBUTENBHOCTb. Ocumnnorpad COTPET COXPaHEHHbIE
pe3ynbTaTbl C AUCMEea U CHOBa HAaYHET HAaKOMUTENbHbIN COOP AaHHbIX.

10.4 LleHTp ropm3oHTaNIbHOrO pacLluMpeHns

[Opu30oHTaNbHOE pacluMpeHne OennTca Ha aBa Tuna: LEeHTp aKpaHa W
NofioXeHne Tpurrepa:

1) LleHTp aKkpaHa
Boibepnte «Center», 4TOObl HACTPOUTb CTPOYHYIO pPasBepTky AN
pacLUMpPeEHNa NN cXaTma B 0b6e CTOPOHbI C LEHTPOM 3KpaHa B Ka4yecTBe

©a30BOW TOYKW, BPpEMS 3a4EPXKN NPU 3TOM HE U3MEHUTCS.

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

10.5 HacTpoiika yBeTOBO TEeMNnepaTypbl

BkntounTte pexunm UBETOBOW TeMMepaTypbl, 1 0TOOpa3nTca ocumnaorpaMmma,
nokasaHHas Ha pucyHke 10-5;

PucyHok 10-5. AKTnBaLma pexrma LiBETOBOI TeMMepaTypbl

10.6 Pexxum cTpOUHOM pasBepTKM

[MogpobHryto nHdopmauymio cm. B pasgene «ROLL, XY» B rnaBse 4.

10.7 OTo6Gpaxenme wKanbl

B ocumnnorpade OVS1 BKAKOUYNTL U BbIKTIOUYNTbL OTOOpaXXeHne BepTUKaNbHOM
N rOpM30OHTaNbLHON WKan. BepTukanbHasa wkana otobpaxaeTcsa B eQuHMLax
HanpsXXeHnsa/cunbl ToKa, a rOpPW30OHTanbHaa LWKana oTobpaxaeTca B
eAnHNLAaxX BpEMEHN N eanHnLLax 4acToTbl B pexnme blNd. B rnaBHoM meHio
HaXmutTe Ha knasuuwy «Display», 4TOObl MEpenMT B MEHKD HACTPOEK
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OTOOpaxXeHus, N HaXXMUTE Ha KHOMKY «Scale», YToObl BKNIOYNTb OTOOpaXkeHme
lKanbl, KaKk nokasaHo Ha pucyHke 10-6. Ha pucyHke 10-7 npepcraBneH
NHTepdENC 0TOBpaKEHUS LWKanbl.

Save Cursor

Waveform Graticule

PucyHok 10-6. HacTpownku otobpaxeHus wKanbl

FnaBa 11 Cncrema BbIOOpPKIM

B naHHOW rnaBe copoepXxmTtca noapobHas nHhopmaumsa o cncteme BbiIboOpKn
ocumnnorpada. PekomeHayeTcss BHUMATENbHO MPOYnUTaTbh 3Ty rnaBy, YToObI
N3y4UTb HACTPOMKM M paboTy cucTtembl BbIGOpKK ocuunnorpada cepumn
OVS1.

e (0630p npouecca BbIOOPKU

e 3anyck, OCTaHOBKA W MONy4YeHMe OOMHOYHOW nocneaoBaTelbHOCTH
(ynpaBneHue paboTtoi)

e Bbibop pexrma BbI6OpKMN

e [1nnHa 3anncu n YacToTa BbIOOPKUN

e (CermMeHTHOE XpaHeHune

11.1 O630p npoyecca BbIGOPKN

[na Toro 4tob6bl MOHATbL MPOLIECC N PEXUMBbI BblbOpKKM ocuwunnorpada,
HeobxoOMmMO TMOHATb MNpUHUMN  BbIOGOPKW, WCKaAXEHUA BCneacTeme
HEeO0CTaTO4YHOW YaCcTOTbl BbIOOPKM, MONOCY NPOMYCKaHMSA 1 YaCTOTY BbIOOPKMN
ocumnnorpada, BpemMsi HapacTaHus ocuunnorpada, Tpebyemyro nonaocy
nponyckaHus ocuwnnorpada M BAUAHWE EMKOCTU NaMATU Ha 4acToTy
BbIGOPKMN.

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



MpuHUMN BbIGOPKNM

CornacHo npuHuunny Bblbopkn HawmkBucTa gns curHana ¢ orpaHNYeHHOW
NOJIOCON MPOMYCKaHWUsA C MaKCUMaNbHOW 4acTOTOM fwax 9KBUAWCTaAHTHas
yacToTa Bblbopky fS pgomkHa 6bITb B OBa pal3a 60nblle MakKCMManbHOWN
4acToTbl fumax, 4TOObl MOXHO Obl1I0 BOCCTAHOBUTb YHUKANbHbIA cuUrHan 6e3
NCKaXEHNN.

fs =yacToTa HamkBucTa (fn) = YacToTa NcKaxkeHnin BcrneacTeme

fuax= — .
HegoCTaTO4YHOW 4YaCTOThbl C6opa

NckaxeHnsa BcnegcTBme He[OCTaTOMHOM YacToTbl c60pa AaHHbIX

ickaxxeHnss NponcxodnaT, Korga CUrHan HaxogmTcs B Mpolecce BblOOpKU
(fs<2fmax). VickaxxeHnsa BcneacTsre HeQOCTAaTOYHOM YacTOTbl BbIOOPKW — 9TO
NCKa)XeHne curHana, BbiIaBaHHOE HenpaBW/IbHbIM BOCCTAaHOB/IEHNEM HU3KUNX
4acTOT N3 HeBObLLOIo KONNYECTBa TOYEK BbIOOPKN.

PucyHok 11-1. VickaxxeHnsa BcneacTBre HeQOCTaTOYHOM YacToTbl 0T6opa npob
NMonoca nponyckaHuMa n 4YacToTa BbiI6opkmn ocymnnorpacda
[Monoca nponyckaHumsa ocumnnorpada obblMHO OTHOCUTCSH K CaMOW HMN3KON

yacToTe, Ha KOTOPOW CUHycouaa BXOOHOrO curHana ocnabnaerca Ha 3 ob
(amnnutynHasa ownbka -30%).

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1




I[lna nonocbl nponyckaHms ocuunnorpada, cornacHo npmnHuwuny otbopa npob,
Tpebyemasa YyactoTa otbopa npob coctaBnseT fs=2fsw. OQHAKO STOT NPUHLMNM
npennonaraeT, YTO HET YaCTOTHOWM cocTaBnsAtoLlen, npesbliatoLlein fuax (fsw B
OAHHOM cny4ae), u TpebyeT CUCTEMbI C WNAeanbHOM YacTOTHOWN
XapaKTEPUCTUKON «KKNPMUYHOW CTEHDIY.
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PucyHok 11-2. TeopeTuyeckas YacTOTHas XapakTepUCTMKa «KUPMNYHOWN CTEHbI»

OpHako uudpoBbie CUrHaNbl MMEIT 4YacTOTHbIE KOMMOHEHTbI, KOTOpble
NPEeBbILLAOT OCHOBHYK 4acToTy (npsMoyronbHass BOJIHA COCTOUT U3
CUHycouaanbHbIX BOJMIH Ha OCHOBHOW 4acToTe N 6GEeCKOHeYHOro 4vucna
HEYETHbIX rapMoHWK), a gna nonoc nponyckaHma 500 MlIy wu Hwuxe
ocuwmnnorpad obblYHO MEET rayCCOBCKYH HAaCTOTHYHO XapaKTEPUCTUKY.
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PucyHok 11-3. YacToTa BbiI6GOpKIM 1 nonoca nponyckaHus ocuunnorpada

NMonoca nponyckaHna ocumunnorpadga orpaHnyeHa oo 1/4 4actoTbl BbIOOPKU
N CHKAET YaCTOTHYIO XapaKTepPUCTMKY BbilLE YacTOTbl HamkBucTa.
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[MosTomy, No cyTu, Yyactota otbopa npob ocumnnorpada AomkHa ObiTb B 4
pa3a nnn 6onee Bbile ero nonocbl nponyckaHua: fS>4fBW. 31o moxert
YMEHbLUNTL WUCKaXEHUS W Bbi3BaTb Oonbllee 3aTyXxaHWe B MCKaXXEHHbIX
4aCTOTHbIX KOMMOHEHTAaX.

Bpems HapacTaHuma ocuunnorpada

Bpema HapacTaHusa ocuwnnorpada TECHO CBA3aHO C €ro noJsiocon
nponyckaHusa. Bpemsa  HapacTaHus  ocuwnnorpaga € YacTOTHOM
XapaKTEPUCTMKOW rayCCOBCKOro Tumna coctaBnsieT npnbnmantensHo 0,35/fsw
(Ha ocHoBe cTanpgapTa oT 10% [0 90%).

Bpemsa HapacTaHua ocuunnorpacda — 9T0 He camas ObiCTpas CKOPOCTb
hpoHTa, KoTopyto ocumnnorpad MOXET TOYHO N3MEPUTb. DTO camas bbicTpas
CcKOpocTb POHTa, KOTOPYIO MOXET co3aaTb ocumnnorpad.

Tpebyemas nonoca nponyckaHua ocuymnnorpada

Nonoca nponyckaHmsa ocuwnnorpacga, Heobxoaumas Ons  TOYHOrO
N3MEPEHNA curHana, B TMepByl o4yepeadb OonpeaenseTcad BPEMEHEM

HapacTaHund C1rHana, a He 4aCTOTOW CUrHana.

[na pacdyeta Tpebyemon nonocbl NponyckaHwusa ocuwunnorpada MOXHO
MCMONb30BaTb CneayoLmne waru:

1) Onpepennte camyto 6bICTPYHO CKOPOCTb (OPOHTA.
NHdbopmaums ©O BpemMeHm HapacTaHuss  06blMHO  nonyvalT U3
onybnnKoBaHHbIX  cneundurkaumin  YCTPOMCTBA,  WUCMNONb3YEMbIX B

KOHCTPYKLIAW.

2) PaccuunTante MaKCUMasbHYO «aKTUYECKYO» 4YaCTOTHYIO
COCTaBNAOLLY!IO.
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CornacHo kHure poktopa [oBappa VY. [IxoHcoHa «KoOHCTpyvpoBaHue
BbICOKOCKOPOCTHbIX LUPOBBLIX yCTPOVICTB. HavyasibHbIVI KypC YEPHOM Maruv,
BCe ObICTpble (PPOHTbI MMET 6ecnpoBOAHbIE HEMPEPbIBHbIE YACTOTHbLIE
KOMMNoOHeHTbl. OgHaKo B cnekTpe ObICTPOro (ppoHTa €CcTb ToYka MOBOpPOTa
(nnn «Touyka nepernbar), B KOTOPOM YaCTOTHble KOMMOHEHTbI Bbille finee
HEe3Ha4YuTeNbHbl Npy onpeneneHun MopmMbl CUrHana.

finee=0,5/Bpemsa HapacTaHusA curHana (Ha ocHoBe nopora 10% - 90%)
finee=0,4/BpemMsa HapacTaHusA curHana (Ha ocHoBe nopora 20% - 80%)

3) KoadduumeHT ymHOXeHUA ana TpebyemMonm TOYHOCTU UCNonb3yeTca O/is
onpegeneHus Tpebyemoin Nonockl NponyckaHms ocuunnorpada.

Tpebyemas nonoca
Tpebyemasi TOMHOCTb nponyckaHusa
ocuywnnnorpada
20% fBW 1,0xfknee
10% fBW =1.3xfknee
3% fBW =1.9xfknee

PucyHok 11-4. [Monoca nponyckaHusi, COOTBETCTBYHOLAA TOHHOCTU N3MEPEHWN
ocumnnorpada

11.2 KnaBnwa 3anycka/ocraHoBkm «Run/Stop» m xnaBmwia
«Single SEQ»

icnonb3ymnte nporpamMmHble KnaBuwin B 06nacTty KHOMOK Ans 3anycka um
OCTaHOBKWM cucTeMbl cbopa AaHHbIXx ocumnnorpada: kHonka «Run/Stop»

Shelall 1 KHOMKA O[IHOKPATHOTO C60pa [aHHbIx M.
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e Korpma ocuunnorpacd paboTtaeT, STO O03Ha4yaeT, u4YTO ocuunnorpad
paboTaeT, TO ecTb BbIMOJIHAET YCNOBME TpUIrrepa 1 BbiNonHsaeTca cbop
OaHHbIX. B BepxHEM neBoMm yriy aKpaHa oTobpa)aeTcs 3eNeHbI 3HAaYOK «

» NN « ».

[Ona octaHoBKM cbopa AaHHbIX HaxXmuTe Ha KHonky «Run/Stop». lNMocne
OCTaHOBKW Ha  9KpaHe  oTobpasuntcs nocnegHssA nonyyeHHas
ocumnnorpamMmma.

e Korga kHonka «Run/Stop» - oTobpaxaeTcs KpaCHbIM LIBETOM, 9TO
O3HayvaeT, 4YTo cOop AaHHbIX OCTaHOBNEH. B BepxHeEM neBoM yrny aKpaHa

oTobpa)kaeTcsi KpacHbIA 3HA4Y0K «-». [lna Bo3obHoBNeHMA cbopa
AAHHbIX CHOBA HaXXMMTE Ha KHoMKy «Run/Stopn».

e YT106bI 0OHOPA30BO BbIMNOMHUTL COOP W” oOTOBpaxeHMe [OaHHbIX
(He3aBMCKMO OT TOrO, 3anyLLeH ocuuanorpad U oCTaHOB/EH), HAXMUTE

Single
Ha KNnaBuLLy MPOCTON MOC/enoBaTe/bHOCTM Ons ogHOpPa3oBOro
cbopa AaHHbIX.

11.3 Bbi6op pexma BbI6OpKM

OTKpOWTE rMaBHOE MEHIO, HAXXMUTE Ha ONMUUIO pexmnma Bblbopku B pasgene
«Sampling» 1 BbIbepUTE OANH N3 YETLIPEX PEXMMOB BbIOOPKU: HOPMaNbHbIN,
cpegHun, NNKOBbLIN 1 ornbatoLLnii BO BCMJbIBaOLLIEM OKHE.

PeXxnmbl BbIGOPKIM BCEX KaHaANOB 0gMHAKOBbI. TO eCTb, €CN PEXNM BbIBOPKUN

noboro KaHana N3MeHAETCs, PEXM BblIOOPKM BCEX KaHaloB M3MeEHSAeTCA
OHOBPEMEHHO.
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O6bIYHbIN peXXnm BbiIOGOPKM

Ocuwvnnorpad aenaet BbIOOPKY CUrHana Yepes aKBMBaNEeHTHbIE BPEMEHHbIE
WHTEepBanbl Oaa MOCTPOEeHUs ocuwmnnorpamMmmbl. Ecnm BbibpaHa cTpoyHas
pa3BepTka 20 HC unm 6bicTpee, ocumnnorpad aBTOMaTUYECKN BbIMOMHAET
anropuTM UHTEPNONALMN, KOTOPbIA BCTaBNSAET TOYKY pPasHWULbl Mexay
TOYKamMu BbIOOPKN.

OTOT pexmm obecnedmBaeT Haunydwme addekTbl OTOOpaxeHUs Ana
60NbLUMHCTBA OCLMIOTPaAMM.

CpegHunin peXxrimv BbiI6OpKU

Pexum BblIbOpkM «YcpegHeHme» MOXHO WCMOoNb30BaTb [N yCpeaHeHus
HEeCKOJIbKMX pe3ynbTaToB cbopa AaHHbIX, YTOObl CHU3WUTb CNyYarHbIA UIn
Hernpremnemblii LyM B OTOOpa)kaeMoM CuUrHane.

[lns BbINOMHEHMA yCpeaHEeHUS HECKONbKMNX pe3ynibTaToB BbIOOpKK TpebyeTcs
cTabunbHbI TpUrrep. Ymcno ycpegHeHMn MOXHO YCTaHOBUTb B 6roke
BblOOpa nocne akTmeaunm pexmma Bblbopku «YcpegHeHmner». Mo)XHO 3agaTb
BOCEMb YPOBHEN: 2, 4, 8, 16, 32, 64, 128 n 256.

Yem OGonblwe 4uncno ycpegHeHun, TemMm MeaieHHee oTobpaxaemas
ocumnnorpamma ©OyameTr oTBe4YaTb Ha WM3MeEHeHuss OopMbl  curHana.
Heobxogmm KOMNPOMMCC MeXay CKOPOCTbIO OTBETa OCLMINOrpaMMbl Ha
N3MEHEHWS N CTEMEHbBIO CHVKEHUS LLYMa B OTOOpaXxaeMoMm curHane.

Mcnonb3oBaHue pexnma Bbibopkmn «YcpegHeHme»

1) OTKponTe MEHIO KaHana n BblIbeEpUTE PEXUM BbIOOPKU «YCpeaHEeHME» B
onummn «Sampling Moden».

2) HaxmunTe Ha ymcnoBoe none B NpaBow 4acTu 650ka pexnma BblbopKun
«YcpegHeHme» — 0TobpasnTbCsl YNCNO yepeaHEHUIA. HaxxmmTe Ha 4mcno,
yTOOblI 33agaTb YUCNO YCPEOHEHUI, KOTOpoe MOrno ObiTb Hambonee

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



9 HEKTUBHO YCTPAHUTD LLYM B OTOOpaXkaeMom ocuminorpamMmme.

PuncyHok 11-5. Ocumnnorpamma nocne Bbibopa pexrma Bblbopkin «YcpegHeHne» ¢
4yucnom ycpegHeHuin 16

NMukoBbIN pexxnm BbIGOPKM

B pexume Bbibopkn «Pasamax» COXpaHAKTCA  MUHUMAaNbHOE WU
MaKCUMabHOE 3HaYEeHNSA B Npeaenax MHTepeana BbIoOpKU, N 3TN 3HAYEHNS
MCMNONb3YIOTCA B KayeCTBe [OBYyX CBSI3aHHbIX TOYEK ocuwunnorpamMmmbl g
PEKOHCTPYKUMW ocuwmnnorpammbl. B pexunme Bblbopkn «Pasmax» MOXHO
ObICTPO 3axBaTblBaTb N3MEHSAIOLLMNECH CUrHasbl, KOTOPbIE PErMCTPUPYIOTCSA
MeXay WHTepBanamm BblOOpPKM ocunanorpamMmmbl, 4TO cnocobCcTByeT
a(p(peKTUBHOMY HABNIOOEHMNIO 3@ CAYYaWMHbIMU Y3KUMN NUMMYIbCaMU WU
annapaTHbiMn cboamun. OgHako ero HeQOCTaTKOM fABASIETCH OTHOCUTESIbHO
BbICOKMI YPOBEHb OTOOpaXkaemoro Lyma.

Mbl nonbiTanucb 3axBaTUTb MNOCAENOBATENbHOCTb Y3KUX WMMIMYNbCOB C
OJINTENbHOCTBIO nMNynbca 16 HC 1 YacTtoTtonm 100 'y B pexunme BbIOOPKKN
«HopmanbHbI» N pexnme BbiIbopkn «Pasmax», OTHOCUTENbHO KaXaoro B
oTAenbHOCTWU, NPy cKopocTun Bbibopkn 200 kBbI6/c. Mo)HO 3amMeTuTb, YTO B
pexmnme Bbl6opku «HopmanbHbIN» TPYAHO 3aXBaTUTb Y3KME MMMY/bCbl, TOrOa
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Kak B pexume Bblbopku «Pasmax» MOXHO rapaHTUMpPOBaHHO 3axBaTUTb
KaXkablA UMMYIbC.

PucyHok 11-6. Pexxnm BbIbopkin «HopmanbHbiny PucyHok 11-7. Pexxnm BblOOpKIK

«Pasmax»

Ormnb6arowmnm pexxum BbI6OpKM

Pexxum Bblbopkn «Orubatowias» no3BonsaeT yBuaeTb addeKkT HanoxXeHus
ocuunnorpamMm nocne Heckonbkux Bblbopok. [lpowucxogut 3axsar
MaKCMManbHOro M MMHNManbHOro 3Ha4YEHM CUrHana B Nnpegenax sagaHHbIX
N AaHHbIX BbIOOPKK, MOXHO YCTAHOBUTb YMNCNO HAaNOXEHUM OCUMNIOrPaMM.
Yuncno HanoXeHum MOXXHO YCTaHOBUTb paBHbIM 2, 4, 8, 16, 32, 64, 128, 256
nnu o, Pexxknm Bbibopku «OrnbatoLasa» npurogeH ana HabnwogeHns ooLero
TpeHga W3MeHEeHUW CurHasna, OCOOEHHO, Korfga CUrHan xapakTepusyeTcs
nepunognvyecknmmy  ayktyaumamm  mnum  mogynaumen. Hanpumep, ecnm
Heobxoanmo HabnwogaTb n3mMeHeHue ormbatrowlen curHana amnanTygHoOn
moaynaumn (AM), pexunm Bbibopkn «Ormbatowan» Mo3BOMUT MNONYYUTb
4YeTKoe oTobpaxeHwne pesynbTata aMnanTyaAHOW Moay AL CUrHana.
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PucyHok 11-8. CurHan amnnnTyaHom Mmoaynsaunn B pexunme Bbibopku «Ormbatowan» (32)

Pexum Bblbopkn «Pasmax» 6onee cdhoKycupoBaH Ha 3axBaTe [feTtanen
curHana, Torga kKak pexumm Bbloopku «Ormbatowas» B Oonbluen mepe
XapakTepunayeT obliee n3aMeHeHne curHana. Ha npaktmke nHxeHepbl MOTyT

BbiIbpaTb NOAXOAALLNA PEXNM BbIOOPKN B COOTBETCTBUMN C UX HY>XXOaMn s
aHanwmsa CUrHarsnos.

11.4 [lnmua 3anmcm n yacTora BbiGoOpkn

B rnaBHOM MeHIO Haxmute «Sample», 4yToObl BOMTN B MEHKO HaCTPOWKM
OJINHBI 3anncun, KOTOPYH MOXHO 3a4aTb, HaXkaB Ha COOTBETCTBYIOLLYO AJINHY
3anuncu.

Measure Cursor Sample Display Trigger Auto Userset

Mode - SC'gl71€nted
Storage

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

PucyHok 11-9. [InnHa 3anncu

B obblyHOM pexumme ObHOBNEHUS, eCNv 9TO OAWH KaHan, OnHa 3anucu
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MOXeT bbITb ycTaHoBMeHa Ha 11k, 110k, 1,1M, 22M, 110M, «Auto»; ecnmn aT10 2
KaHana, onnHa 3anmcu MoXeT ObiTb YcTaHoBeHa Ha 5,5k, 55k, 550K, 0,55M,
5,6M, 556M «Auto»; ecnn ato 3/4 kaHana, ganHa 3annucu MOXeT ObITb
ycTaHoBneHa Ha 2,75k, 27,5k, 0,275M, 27,5M,«Auto».

OnuvHa 3anmncm n yacToTa Bbi6opKK

OnnHa 3anmcm - 9T0 06beM [aHHbIX, COOpaHHbIX 3a OAWH 3axBaT
ocumnnorpammbl. Hanpumep, ecnn gnnHa 3anmcum coctasngeTt 360 K, ato
O3HayvaeT, YTO OAHMNM TPUIrrepom 3axBaTbiBaeTcs 360 TbIC. TOYEK BbIOOPKMN.

OnnHa 3anmcu m yacTtoTta BblIOOpPKM ocuunnorpada MMeEKT crneaytoulee
COOTHOLLEHWE:

YacToTa BbI6GOpKM = giMHa 3anncu/BpemMsa c6opa gaHHbIX

Kak npaBwuno, Bpemss cbopa pgpaHHbIXx ocuwunnorpada B TOYHOCTU
COOTBETCTBYET BPEMEHM OTOOPaXXEHNSI Ha TEKYLLIEM LIeNIOM aKpaHe (TekyLuas
CTpOYHas pa3BepTka*11).

Hanpumep, ocumnnorpad nmveet rnybmHy namaTtn 110M, yacToTy Bbi6opKn 3
BbIO/C N rOPM3OHTaNbHYIO CTPOYHYIO pa3BepTky 10 mc/pgen., Torga Bpems
cbopa paHHbIX cocTtaBnsaeT 10 mc, To ectb 10 mc/pen. x 11 gen.

OpHako, korga 6bicTpas CcTpoyHasa pasBepTka (meHee 50 HC) umnu anuHa
3anmMcu yCTaHOBNEHbl Ha PUKCUPOBAHHOE 3HA4YEeHMeE, BpemMs cOopa AaHHbIX
ocuunnorpada He 06A3aTe/IbHO COOTBETCTBYET BPEMEHMN OTOOpPaXKeHnsa Ha
TEKYLLEM LIe/IOM 9KpaHe.

Hanpumep, ecnn ocuwunnorpad wumeetr rnybmHy namsatun 1,1K, yacTtoty
Bbl6opk 3 BbI6/C 1 CTpoYHyO pa3BepTky 50 Hc, Bpemsa cbopa AaHHbIX
coctaBnger 1,1 MKC, 4TO B [fABa pa3a O0onble TeKkywero BpeEMEHUN
oToOpaxeHust BCEro aKpaHa.

Vnwn yctaHoBuTe rnybmnHy namatu 11K (dbnkcrupoBaHHOE 3Ha4YeHWe), 4YaCcToTy
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Bbl6opKK 1 'BbI6/C 1 CTPOYHYIO pa3BepTKy 500 Hc.
Bpemsa 3axBaTa coctaBnsiet 11 MKC, 4TO B ABa pasa 6onblie Tekyllero
BpeMEHU 0TObpaXxeHnsa BCero aKpaHa.

[ns ogHOro KaHana npw BbipaBHMBAHNM KaHaNOB MakKCuMabHas 4actoTa
Bbibopkun ocumnnorpada cepnn OVS1 coctaBnsaet 1 [Bbib/cC.

Ecnn oTkpbiTbl Ntobble OBa KaHana, 4acTtoTa BblOOpPKWM [OBYX KaHanos
yMeHblUNTCA BABoe. Hanpumep, ecnn kaHan 1 M kKaHan 3 HaxogAaTca B
OTKPbITOM COCTOSIHMW, YaCTOTbl BbIOOPKIM 060MX KaHanoB (kaHan 1 n kaHan 3)
cocTaBnsaoT 500 MBsbI6/c.

Ecnm nonHOCTbIO OTKPbLIThI BCE TPU U1 BCE YETbIPE KaHana, 4YacToTa BbiIOOpKU
Kagoro kaHana cocTtaBuT 1/4 OT MakKCMManbHOW YacTOTbl BbIGOPKW.
Hanpumep, ecnn kaHan 1, KkaHan2 n KaHan 3 HaxogATCcA B OTKPbITOM
COCTOSIHMW, YacTOTbl BbIOOPKM KaHana 1, kaHana 2 n KkaHana 3 cocTaBnsaioT
250 MBbi6/c.

11.5 CermenTHOE XpaHeHme

Cepunsa OVS1 nogaepxmnBaeT QyHKLMIO CErMEHTHOro XxpaHeHus. CermeHTHoe
XpaHunuwie pasgensiet O6onblUuytd NamMaTb Ha HECKONbKO HebonbLinx
cermeHnToB. Kaxxgas 3anyLieHHasa popma curHana ncnosnb3yeT OANH CErMEHT.
PasHaa rnybuHa xpaHeHusa NpuMBOAWUT K PasHOMY KONMNYECTBY CErMEHTOB.
Kaxxgas oopma curHana, coxpaHeHHas B TpUrrepe, MMeeT BPEMEHHYIO METKY.
CoxpaHeHHble (opMbl CUrHana MOXHO BOCNPON3BOANTb U MPOCMAaTPUBaTb
NO OTAENbHbIM Kagpam UAun LeNnKoM, BbINOTHNB HACTPOWKY.

B ocHOBHOM OH Kcnonb3yeTca ana cbopa, NPOCMOTPa 1 aHanm3a CUrHanoB ¢
60NbLUMW MHTEPBANAMMN N BbICOKMMMW YacTOTaMMW.
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Measure Cursor Sample Display Trigger Userset

Mode

1000

PucyHok 11-10. HacTponkn cermeHTMpoOBaHHOIO XpaHuaumLla

11.5.1 HacTpoika cermeHToB

OTkpowmTe rnaBHOE MEHIO, Haxmute «Sample» wn BblbepuTe onuuko
«Segmented Storage» BO BTOPMYHOM MEHIO, 4TOObI YCTAHOBWUTDL
CerMeHTUpOBaHHOE XpaHEHNE.

KonnyectBso cermeHToB MOXET ObiTb YCTAHOBNEHO MNpPW Pa3/INYHOW AJINHE
3anncun. KonnyecTtBo CErMeHTOB 3aBUCUT OT AJINHbI 3anucu ocuwunnorpada.
Ecnn gna pgnvHbl 3anucum yCTaHOBMIEHO 3HayYeHue «ABTO», KONMNYECTBO
CErMEHTOB MOXHO MpPOM3BOSIbHO YCTaHOBUTbL B pAumanas3oHe oT 1 o
MaKCUMaNbHOIro KONMMYecTBa CErMeEHTOB, e MakCumasbHOE KOJMYECTBO
cermeHToB cocTtaBnsieT 10 000.

Ecnn pnuHa 3anmcm BblbpaHa BPY4YHYH, MakKCUManbHOE KOMNYECTBO
CErMeHTOB, KOTOPOE MOXHO YCTaHOBWTb, OTNMYaeTcs Ona pasHbiX OJUVH
3anuncen. lNpn nepexkntovYeHn QINHbI 3annucu, ecnm 3agaHHoOe KOIN4YecTBO
CErMEeHTOB  MPEBbILWWAET  MakKCUMalbHOE  KOMIMYECTBO  CErMEHTOB,
AonNycTMMoe anst JaHHOW ONIHbI 3anncu, KOMMYECTBO CErMeHTOB byaet
aBTOMaTNYECKN WMN3MEHEHO Ha MaKCMManbHO [OOMyCTUMOE KONMNYeCTBO
CErMeHTOB.

MapameTp «Makcrumym» npun Bolbope HoMepa cermeHTa paseH 10000, ecnm
AJINHa 3anncum ycTaHoBNeHa aBTomaTtuyeck. Ecnu gnmnHa 3anmcm BoibpaHa
BPYYHYO, KONMMYECTBO NPEACTaB/IEHHbLIX CErMeHTOB OyaeT MEeHATbCA B
3aBMCMMOCTW OT BblOpaHHOW OJ1IMHbI 3arCW.
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Mpunmep:

Ocuunnorpad mopgenn OVS1, korga pavHa 3anucu yCTaHOBIEHaA B
aBTOMATUYECKOM  pexumme, KOJINYECTBO CErMEHTOB MOXET ObITb
yctaHoBneHOo o 110000; korga pgfiHa 3anuvcun BPYYHYHO M3MEHSIETCA Ha
180/90K, makcumanbHoOe A0nycTMOe KONMNYECTBO CErMEHTOB COCTaBNseT
7999, korga anvHa 3anuncu coctasnsaeT 360/180K. Heobxoanmoe KonnmyecTso
CErMeHTOB TakXXe MOXET ObITb NBMEHEHO B Anana3oHe 1-7999.

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

11.5.2 Nonyuyenme ocymnnorpamm

CyuwiecTtByeT ABa mMetona cbopa: perynsipHoe nosyyeHme U ofgHOKpaTHOe
nony4yeHue.

TpagnunoHHoe nonydeHne BKOYaeT B cebs aBToMmaTndeckoe n obbiYHOE.
CobpaHHaa kKaxabli pa3 dopma curHana otobpaxaeTcs Ha 3KpaHe BO
BPEMEHW, 3aHMMaa oAuH cermeHT. [locne TOro Kak BCE CErmMeHTbl
3pPacxoq0BaHbl, IPUMEHAETCHA LIMKINYECKOE XPaHEHME.

OpHokpaTHOe nonyyeHme He byaeTt oTobpaxkaTbes B npouecce cbopa n bygeT
oTobpaxaTtbCcA nocne oCTaHOBKWM cbopa; OQHO NONydYeHMEe 3anofIHUT BCEe
cermMeHTbl n ocTaHoBUT cbop nocne 3aBepuieHns cbopa (Bce CermMmeHTbl
3arnosiHeHbl); B npoLlecce cbopa Bbl MOXeETe HaXaTb KHOMKY «Stop», YTOObI
OCTaHOBUTb cbop.

NMpumeyaHme: nNpy xpaHeHUN B CEerMeHTax PEeKOMEHOyeTCcs YCTaHOBUTb

HOPMasnbHbIN PEXUM TPUrrepa, YTobbl CoOXpaHUTb 6onbLle OENCTBUTENbHbIX
CUrHanos.
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PucyHok 11-11. Mony4yeHne ocunnnorpaMm U3 cCerMeHTUPOBaHHOMO XpaHNIULLA

11.5.3 Aucnnen n npocMoTp

OH nopgpaspgenseTca Ha Agncnnen ¢ 0OgHOM paMKon 1 gucnien ona noaroHKun.

OpHokagpoBbLIA  OWCMNIEN NocnegoBaTenbHO OTobpaXaeT Ha 3KpaHe
ocuMorpaMmMbl Kaxgoro cerMmeHta B OTAefNibHOCTU. Bo BpemMsi 0ObI4YHOW
CbEMKW KaxAabli Kagp ocuwmnnorpamMmbl 6ygeT oTobpaxkaTbCs OObIYHbIM
cnocobom. Npun ognHouHOM cbope byaeT oTobpaxaTbCa TONbKO NOCNEAHUNIA
Kagp cobpaHHON ocuwmnnorpamMmmbl. B 0OCTaHOBNEHHOM COCTOSIHUM MOXXHO
npocMaTpuBaTb COXpPaHEeHHble dparmeHTbI nokagpoBo,
npenpblgaywmin/cnegylolwmn Kagp, HaxogwuTb  OnpefdeneHHbi  Kagp,
BOCMPOM3BOANTL B MNOCNAEAoBaTeNbHOCTW, BOCMPOM3BOAUTL B O6BpaTHOM
nopsake, a Takxke N3MEHATb CKOPOCTb BOCNPOMN3BEAEHNS.
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PucyHok 11-12. CermeHTMpoBaHHOE XpaHeHMe C NPOCMOTPOM OAHOro Kagpa

[MogroHka OTOOpaXKeHWs1 3aKI4YaeTCs B HaNOXEHUW OocuUUInorpamMm
BbIOPaAHHbIX CEFMEHTOB B ONnpeaeneHHoOM aranasoHe n oTobpaXxeHnm nx Ha
aKkpaHe. MoxHO 3agaTb HayanbHbIA M KOHEYHbIN Kagpbl ONs NOOrOHKWN
oTobpaxeHusa. ObblMHO hopma curHana rnocnegHero kagpa MOXeT ObITb
nogorHaHa W BbiBeeHa Ha 3KpaH, 4YToObl yBMOETb, €CTb NN Kakue-nnbo
OTK/IOHEHUSA OT HOpMbl. [Npy obHapyXeHnn Kakoro-nmbo OTK/IOHEHUSA OT
HOPMbI €r0 MOXHO HaTN, UBMEHWUB Ha4yallbHbI N KOHEYHbIN Kagpbl.

End
100
11048.001ms
100

| |

-

PucyHok 11-13. [TpocMOTp NOArOHKN CErMEHTUPOBAHHOIO XPaHUIULLA
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Kak npn nokagpoBom, Tak 1 rnpn c60pHOM OTOOpaXeHnn MOXHO N3MEHATb
MacLuTab 1 nonoxeHme popmMbl CUrHana, NCrnob3oBaTb MacluTabupoBaHme
nT. 4.

MaHenb HaBUrauum 1N MeEHI0 UCKNoYatoT apyr apyra. [pn oTKpbITUXA MEHIO
naHenb HaBUraunm ncyesaer.
Mpwn HEOBXOAMMOCTN OH OTKPbIBAETCA B HMXKHEM KOHTEKCTHOM MEHIO.

YT106bl COXpaHUTb OCLMNNOrpaMmMbl B CETMEHTHOM XpaHunuuie, CM. rnaBy
«XpaHeHne ocunnnorpamMmmy.

[Ona n3amMepeHnss CErMeHTHOro XpaHunuila cm. rnaBy «ABTOMAaTUYECKOE

N3MepeHune.

O630p CEermMeHTHbIX XpaHWIWULL B HacTosllee BpemMs He nopnepXxuBaeT
[EeKOaNPOBaHME LLUNH.

11.5.4 NMpmep cerMmeHTHON CNCTEMbI XpaHEHUS

BxogHoM curHan nogkatoyeH K KaHany 1, ero onanTenbHOCTb COCcTaBnsaeT 1 Mc,
a nHTepsan -1 mc.

YcTaHOBUTE BEPTUKANbHYIO WKany ocumnnorpada Ha 2 B, ropnsoHTanbHyto
lkany Ha 200 mkc, Tpurrep no dpoHTy N, ypoBeHb Tpurrepa Ha 2,4 B, pexum
Tpurrepa Ha HOPMalbHbIA, a 3aTeéM YCTaHOBUTE CErMeHTUpPOBaHHOE
XpaHeHUe:

—

OTkpowTe rnaBHOE MeHIO, BbIOOpPKa, CEBrMEHTHOE XPaHEHUE;

\®)

YcTtaHoBuTe Yymcno cermeHToB go 1000;

W

YcTaHOBUTE peXnm oTobpaxeHnsa Ha NOArOHKY;

N
N ' ' ' '

YCcTaHOBUTE YMCNO CErMEHTOB NoaAroHky Ha 1-1000;

Ol

BkntounTte cermeHTHoe XpaHnnunLle,;

(*2)

BbibepuTte o gNHOYHBIN TpUrrep.
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PucyHok 11-14. CermeHTHOE XpaHUnLLE C OOAHNM TPUITEPOM

B npouecce BbIbOpkn Ha akpaHe He oTobpaxaeTca hopma curHana. lNocne
3aBepweHns BblbopkM Bce ocuumnnorpammbl B cermeHte 1-1000
NOAroHATCA N 0TOOpPaXxKaloTCA Ha SKPaHe.

Mocne HabnoaeHsA BbIKTIOYNTE ONCTIIEN NOANOHKI:

1) Haxmute KHOMKY BOCMNPOM3BEAEHNs, 4YTOObl Ha4yaTb MOKa[ApPoOBOe
BOCMPON3BEOEHME,;

2) COBWHbTE NHOMKATOPHYK MONOCKY B 06paTHOM HanpaBneHuu, YToObl
BOCMNPOMN3BOANTb B 0OpaTHOM NOPSAAKE;

3) nntenbHoe HaxaTne Ha KHOMKY BOCnpon3BeneHmsa no3BosideT NSMEHNTb
CKOPOCTb BOCINpomn3BeneHn,

4) KOpoTKMM  HaxaTunem  KHOMKW  BOCMPOM3BEOEHWS  OCTaHOBWUTE
BOCMNpoOn3BeaeHue.
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PucyHok 11-15. Bug nocne 3aBeplieHnsa cbopa cErMeHTOB

FnaBa 12 Tpurrep n AexoauvupoBaHune
nocnefoBaTeNbHOM LMHDI

B aton rnaBe copepxutca noapobHas mHdopmaumsa O OeKOANPOBaAHUNN
nocnenoBaTeNibHOW LWNHbI. PekomMeHayeTcss BHUMATENIbHO MNpPOoYnTaTb 9Ty
rnaBy, YTOObl MOHATb HACTPOWMKY M paboTy Tpurrepa n 4eKOANPOBAHNSA LLIVHbI
OVS1.

B aTon rnaBe, B OCHOBHOM, COAEPXUTCA cnenyoLlee:

e Tpurrep un gekogmposanHme wmnHbl UART (RS232/RS422/RS485)
e Tpwurrep v gekognposaHme WnHbl LIN

e Tpurrep un gekogmposaHme wmnHbl CAN(FD)

e Tpurrep n gekogmpoBaHume WmnHbl SPI

e Tpurrep un gekogmpoBaHme WwmnHbl 12C

e Tpurrep un gekogmposaHmne wmnHbl ARINC429

e Tpwurrep v gekognposaHme WKnHbl 1553B

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

BONTWM B ob6nactb BbibOpa BTOPOro KaHana, HaXmMuTe Ha , YTODObI
BK/IIOUYNTb  OEKOAMPOBAHWE, OTKPOWTE MEHK KOHMUrypauum LWWHbI,
Bblbepute  Tmn  wuHbl.  CywectBytoT 8 Tmunos  wuH:  UART

(RS232/RS422/RS485), LIN, CAN FD, SPI, 12C, ARINC429, 1553B, rae kaHanbl

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



S1 n S2 moryt mcnonb3oBaTbCA AN OEKOAMPOBAHUA OOHOBPEMEHHO.
OTKpONTE MEHIO HACTPOWKW TPUITEPA, BbIBEPUTE NOAXOAALWMIA TUN TPUrTepa.
COOTBETCTBYOLNA TUM TPUITEPA LUWHbI U PEXNM TpUrrepa Moryt ObiTb
YyCTaHOBJ/IEHbI TOrga, Korga BblbpaH Tpurrep WWHbIL, U nocnegoBaTefibHas
LUMHa oTobpaxkaeTca B rpacduyeckom opme.

B pexxnme gekogmpoBaHnS NocenoBaTeibHOM LWNHbI NPY NPOKPYTKE 9KpaHa
B OPYrX pexmnmax CTPOYHas pa3BepTka aBTOMaTUYECKN HacTpamBaeTca Ha 1
MC Npv MNepekNtovYeHUn Ha MnocnefoBaTeNbHOE  OeKOOMpOBaHME
(MakcumanbHas CTpoOYHas pa3BepTka, MoOAepXMBaemMas PEXVMOM
nocnegoBaTeNbHOro AekoanpoBaHuA, cocTtaBndeTr 50 mc). B pexume
MacLTabrpoBaHMa MOXET OblTb EKOANPOBAH 1 OTOOPaXKEH YBENNYEHHDbIN
curHan. O6blMHOE OKHO oOTOb6paxeHMs NoAaepPXMBAET MaKCUMaNbHYO
CTPOYHyO pa3BepTKy 50 mc. Ecnn pexunm gekoampoBaHUA BKIKOYEH, NMPW
HaxaTunm KHonkum «AUTO» ycTaHaBnmnBaeTcsa TMn 3anycka, MAEHTUYHbIA TUNY
LUMHbI KaHana gekogupoBaHua. MeHo Bbibopa TMNa WWHbI NOKaA3aHO Ha
puycyHKe 12-1:

PucyHok 12-1. MeHio BbibOpa Tuna LUWHbI

50 m
Haxmunte KHOMKY CHWN3Y , 3aTemMm npoBegunTe nanbLlemM BBEPX OT HNXHETO

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



Kpada O9SKpaHa. Cnerka KOCHUTECb KHOMKW , 4YTOObI OTKPbITb PEXNM

geKkoampoBaHmMAa TeKCTa.

PrcyHok 12-2. TekCTOBbIW peXnm AeKoanpoBaHNS LUNHbI

/‘\

\Y

Haxmute KHomKy , YTOObI BbINTU N3 PEXMMa AeKOANPOBaHNA TEKCTA.
OnwuncaHwme:

[lBa kaHana gekoanpoBaHusa S1 1 S2 B TEKCTOBOM UHTepdence OomKHbI ObITb
HaCTPOEHblI OANHAKOBO, YTOObI X MOXHO ObI/I0O OTKPbITb, N Ka)ablA KaHan
oTobpa)kaeTcs B XpPOHONOrM4eCcKoOM NnopsiaKke pa3HbiMu LIBETaMU;

S1/S2/S1 n S2 — 310 MHbopMaumsa o WKHe KOHdUrypaummn kaHana, ons
N3MEHEHMS LINHbI KaHana BpawlaeTcs pyyka X Uim nepekntovaeTcs MeTka;

Ha)xxaTne KHOMKWM CcoXxpaHeHWs BO BpeMs rnpouecca nonydeHus
TEKCTOBbIX JAHHbIX MOXET COXPaHUTb BCE MOJIyYEHHbIE HA TEKYLLUNA MOMEHT
AaHHble. Ecnn o6bemM AaHHbIX CAMWKOM 6Gonblion, byaeT oTobpaxaTbecs
cnoBo «Wait» 1 coobuieHne 06 yCcnewHOM COXPaHEHUN.
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Ocuwunnorpad MOXHO wucnonb3oBaTtb B KayectBe USB-Hakonutena pana
NPOCMOTPA COXPaHEHHbIX (aIoB Ha KOMMbIOTEPE, KakK MOKasaHO Ha
puycyHke 12-3:

= | csvwave — (] X |

m Home Share View 9

<« v P « IEPFAEIRE > smart > csvwave v ] Search csvwave

[\ 2001040002.csv [\ 2001040003.csv
# Quick access 1 Microsoft Excel IES4EIE.. :W licrosoft Excel iZS 4551
1.65 MB [ B

—~ N
o =

L3

@ OneDrive
001040005.csv
licrosoft Excel i

MB

licrosoft Excel IES4YTEE

N
~ [ This PC <‘ ) ‘7‘:""::"’*"’“‘
J 3D Objects RS :
Desktop
=| Documents
& Downloads
J\ Music

2001040004.csv [ T
I f 1

N

&=/ Pictures

' smart

B videos

e Windows (C:)
I - Software (D:)
= SC(E)

¥ Network

! 4 items Bl
PucyHok 12-3. TekcToBble harnbl XpaHEHUS LLUUHbI

NMpumeuvaHme: B pexunme [ekoompoBaHUA TeKCTa BKJIHOYEHbl TOJNbKO
onepauuun, CBA3aHHble C [OEKOOAWPOBAHMEM, a OcCTallbHble KHOMKW Mo
YMOJTYaHUIO He BblbmpatoTcs.

12.1 Tpurrep wm paexoguvposanme wmHbl UART
(RS232/RS422/RS485)

ns npaBuIbHOIro aekoanpoBaHums OaHHbIX LUWHBI UART
(RS232/RS422/RS485) wn  obecneyeHma  CTabWnbHOCTM  TpuUrrepa
HEOOGXOAMMO HAaCTPOUTb KOHMUIypaumtio LWWHbI, BbIMNOJHUTL HaCTPOWKN
pexmnma Tpurrepa v ypoBHS TpUrrepa.

o KoHdurypaumsa winHbl

Haxmunte KHOMKY n BblbepuTte , YTOObl OTKPbITb MEHIO

KOHpUIrypaumm LINHbI, Kak NokKasaHo Ha pucyHke 12-4. Heobxoanmo BbibpaTb
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kaHan RX n ycTaHOBUTb crefylolme napameTpbl B 3aBUCUMOCTU OT
N3MEPEHHbIX CUMHAaNOB:

YpoBeHb 6e3pgenctBma — Boibepute «ldle Low» mnun «ldle High», 4yTobbl
obecneuynTtb COOTBETCTBME COCTOSHUIO 6e30encTBMA  N3MEePAEMOro
obopypoBaHua. [0na RS232 moxxHO BbibpaTh «ldle Low».

NMpumeyaHme: npombiWeHHbIW cTaHgapT RS232 wucnonb3yer
«OTPMLUATENIbHYIO JIOTNKY», @ WMMEHHO BbICOKMA YpPOBEHb - 23TO

nornyeckumim «O», a HU3KMIA YPOBEHb - 3TO Jlorn4yeckas «1».

But yeTtHoCcTM - Bbibepute «Odd», «Even» nnmn «None» B 3aBUCMMOCTU OT
n3amepsemMoro o6opynoBaHMS.

OnuHa cnosa - YcrtaHoBuTe Konuvectso 6ut B cnose UART pansa
COOTBETCTBUSA N3mepsseMomMy 060pyaoBaHmMio (OCTynHO 5-9 6uT).

CkopocTb nepegaum pgaHHbIX — Bbibepute ckopocTb nepenadm paHHbIX,
COOTBETCTBYIOLLYIO CUIHany B n3amepsieMom 060pyaoBaHNN.

CkopocTb nepenavn gaHHbIX MOXHO YCTaHOBWUTL B AnanasoHe ot 1,2 Kéunt/c
no 8,000 MoéwuTt/c.

Otob6paxeHne wmHblI — BbibepuTe oTOOpaxeHme LWwecTHaauaTepuyHoro,
nsounyHoro nnn ASCII-kopaa.
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PucyHok 12-4. MeHto KoHpurypaumm wnHbl UART

Korga cnoeo otobpaxaetcs B ASCII, ncnonbsyetcs 7-6utHbin popmat ASCII.
Honyctumble cumBonbl ASCIlI HaxogaTea B anana3oHe ot 0x00 go Ox7F. [nsa
otobpaxeHus B ASCIl Heobxogumo BblOpaTb He MeHee 7 6uT B «Bus
Configuration». Ecnun Bbi6bpan ASCII, n gaHHble npesbiwatoT 0x7F, aaHHbIE
O6ynyT oTobpaxaTbcs B LLECTHaAUATEPUYHOM popmaTe.

HaxXmuTte Ha nonie HaCTPOMKK CKOPOCTM nepeaayn, YTobbl OTKPbITb cTONGEL,
Bolbopa ckopocTn nepepayun. B cnyvae Bbibopa 3HaueHusa «Custom»
LLEENTKHNTE, YTOObl OTKPbITb BUPTYasbHYIO 9KPaHHYIO KnaBuaTtypy, Bblbepute
ouT gna n3MeHeHwus, BBeauTE 3HadyeHMe U HaxmmTe Ha «Enter» Ha
BUPTyaNlbHOW 9KPaHHOW KnaBuaTtype, 4TOObl 3aBeEpLUNTb HACTPOWKY.
CkopocTb nepegayn 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. HacTpoiika ckopocTu nepenayn gaHHbIX Mo yMOYaHuo

NMpumeyaHme: Korga ectb 6UT YETHOCTW, OJIMHA C/IOBA AAHHbIX YKa3blBaeT
obulyo anmHy 6mTa gaHHbIX NAKC OUT YeTHoCcTU. Ecnm 6uta 4YeTHOCTM HeT,
OJIMHa CNoBa AaHHbIX CYMTaeTCca AMHOM 6wuTa gaHHbIX. Hanpumep, ecnm
OJINHA CnoBa AaHHbIX cocTaBnsieT 8 6uUT, ecnn HeT buta YEeTHOCTWU, 3TO
O3HayaeT, YTo obLwasa anmMHa paHHbIX coctaBndeTr 8 6uTt. Ecnn ectb ouT
YETHOCTW, 3TO 0O3HAYAET, YTO 00LLaA ANVHA OaHHbIX COcTaBNnaeT 7 6UT, n ecTb
61T YeTHOCTW - 3TO 1 BUT.

e Pexum Tpurrepa

OTKponTe MEHIO KOHUrypaumm Tpurrepa n Bblbepute COOTBETCTBYIOLLNN
TN TpUrrepa; npn Bolbope Tpurrepa wmnHol UART Heobxoanmo 3agatb Tvn
Tpurrepa, B3aMMOCBSI3b TPUITEPa N AOaHHble TPUITEpa, Kak Nokas3aHO Ha
puyCcyHKe 12-6:

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 12-6. MeHIo HacTponkun Tpurrepa
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[Mocne BbiboOpa AaHHbIX TPUIrepa NCob3ynTe BCM/bIBaOLLYO BUPTyasbHYO

KnaBmaTypy onsa nx nameHeHumd, BBegnTe 3Ha4eHme N1 HaXKMnTe Ha «Enter» Ha

BUPTYyaNbHOW NporpaMmMHOIN KnaBmaType, 4TObbl 3aBEPLUNTL HACTPOWKY.

OnuncaHmne meH KoHpurypauymm Tpurrepa wmHbl UART:

a)

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

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

[data] — Tpwurrep no ykaszaHHoMy OWUTy AaHHbIX. Ecnn 6uUTbl AaHHbIX
namepsaemoro curHana adpdekTmBHbl kak 5-8 6uT, BbibepuTte [data] n
BblﬁepVITe COOTHOLLEHME TPUTTEPA KaK «=», «>», «<», «#», 3aTEM Bblbepute
«Trigger Data», HaXmwuTe Ha faHHbleE Ha CEHCOPHOM 93KpaHe W«
MCNONb3YMTE BCMJbIBAIOLLYIO BUPTYasbHYIO KNaBmnaTypy 41 U3MEHEHNS;

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

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

[x:data] — 6uTbl gaHHbIX N3MepsemMoro curHana — 9 é6ut (9-n 6ut - 6uTt
4YeTHOCTW). He3aBmMcmMo OT 3HaYeHus 9-ro 6uTa, Tpurrep cpabaTbiBaeT Ha
yka3zaHHOM 0wuTe pfaHHbix. CoOoTHOLUeHWe Tpurrepa, KoHpuUrypaums
OAHHbIX TPUITepa Takme Xe, Kak y Tpurrepa [datal;
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g) Owmnbka 4YeTHOCTN - MOENCTBYET NpPW MPOBEPKE YETHOCTU No 6uty
YETHOCTW, TpUrrep cpabaTbiBaeT Npm oLLNOKE YETHOCTW.

e [lekogmnpoBaHue nocnegoBatenbHom wmHbl UART

[OnnHa cnoBa W3MEPEHHOro0 CUrHana cocTaBnsdeTr 8 6uT, OUT YEeTHOCTU
OTCYTCTBYET; CKOPOCTb Nepeaayn aaHHbIx 19,2 kbuUT/c, LecTHaaLaTepuyHas;
PEeXMM TpUrrepa kak 6uT gaHHbIx: 55. BoinonHuTe cnenylolime AencTeuns:

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

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

(3) OTKpOINTE MEHIO HACTPOMKIN pexnma Tpurrepa, HaxxmmTe «Data», BBegute
55 Bpy4HYy0 1 HaxXxmuTe «Enter» ona noaresepXxneHus;

(4) PerynnpoBka NoOporoBoro ypoBHsi B COOTBETCTBUW C YPOBHEM aMMNNTY bl
curHana MOXET TMNpPUBECTN K CcTabunibHOMY TpuUrrepy curHana.
[padmnuecknin nutepdenc Tpurrepa wWnHbl UART nsobpaxxeH Ha pyucyHke
12-7:

Cnocob 1: HaxmumnTe Ha nHdopmaymio 0 KoHdUrypaumm, 4Tobbl OTKPbITb OKHO
pPErysiMpoBK NOPOroBOro ypoBHS KaHana OEKOANPOBaHUA, N nepeTawmTe
none pPerynnpoBKN BBEPX W BHU3, YTOObI OTperynmpoBaTb MOPOroBbIN
YPOBEHb.
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PucyHok 12-8. N'pacdunueckunim nutepdenc wmHol UART

OnuncaHwme rpadpunueckoro nHrepgemca wmHol UART:

(1) NMonoxeHne Tpurrepa
(2) Tvn Tpurrepa
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3) lNMoporoBbI ypoBEHDb

4) Nndopmaumsa o KOHpUrypaumm

5)
)

6) [JekoampynTe AaHHble 1 COOTBETCTBYIOLLYIO 061acTb OCLMNNOrpaMMbl

[lekognpynTte nakeT gaHHbIX, MTOAPOOHO ONMUCAHHbIN HUXE

(
(
(
(

OnuncaHume nakeTa gaHHbIx gekognposaHms wnHbl UART:

(1) NakeT pmaHHbIX AekoaMpoBaHMNA OToOpaxaeT JaHHble 0 paboTe WWHbI B
peanibHOM BPEMEHWU;

(2) OaHHble pekooupoBaHWs OToOpaxalwTca B LUecTHaAuaTepu4yHON
cucteme 6enbiM LBETOM;

(3) Ecnn pnunHa cnoBa cocTaBnser 5-8 6uT, OaHHble OEKOAMPOBaHWS
oTobpaxalTca B BuMAae OBYX OWT LwecTHaguaTepu4HOro yucna. Ecnwm
AJ1InHa cnoBa cocTaBnsAeT 9 6T, AaHHble OeKoaMPOBaHNA OTOOpaXkaloTcs
B Buaoe 3 OWT wecTHaguaTepuyHoro 4mcna, a 9-n 6ut otobpaxaetcs
cnesa;

(4) Ecnn B paHHbIX OekoaupoBaHWs ecTb owwumbka, v, ecnu owwnbka B
cTonoBoM 6uTe, OaHHble OTOOpa)kalTCcs XenTbiM UBeTOM. Ecnmn aTo
OLIMNOKa YETHOCTWN, AaHHble OTOOPaXXatTCA KPACHbIM LIBETOM;

(5) Ecnn noaenseTcsa 3HakK «?7», HEOOXOAMMO HAaCTPOUTb CTPOYHYHO Pa3BEPTKY
0N MPOCMOTpPa pPesynbTaToB AeKOANPOBaHUSA.

3
2 6

5
4

PucyHok 12-9. TekcTtoBbIn nHTEpdenc wmnHsl UART
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OnuncaHwme TekctoBoro nHrepcgemca UART, cm. pucyHok 12-9:

(1) S1/S2/S1&S2 - nHbopmaums o WnHe KoHDUrypawumm KaHana.

(2) O6bnacTb ona pekoanpoBaHHbIX AaHHbIX.

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

(4) CueTtunk: BbluMCNAET 0bLLEE KONNYECTBO KagpoB 1 nNpoueHT kagpos ERR
(ownbka yeTHOCTU N owbKa cTONOBOro 6uTa).

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

(6) NMonoca npokpyTKW.

B obnactn gaHHbIX gekognpoBaHus OaHHble 06 owwmbke cTtonoBoro 6uita

oTOOpa)kaloTca XenTbiM LBETOM, a [JaHHble 00 owmnbke OeKoAMpoBaHWSA
oTOOpaXkaloTcsa KpacHbIM LBETOM;

12.2 Tpurrep n gexoaupoBanme wuHbi LIN
[na npaBunbHOro AekoampoBaHUA AaHHbIX wWKHbl LIN n obecnedeHus
CTabunbHOCTN Tpurrepa HeobxogMMo HACTPOUTb KOHMUrypauuko LWHbI,

BbIMOJIHUTb HACTPOMKW peXmMma TpUrrepa 1 ypoBHS Tpurrepa.

e KoHpurypaums WnHbI

Haxmunte KHOMKy n BblbepuTe , 4YTOObl OTKPbITb MEHIO
KOH(Urypaumn LwWnHbl, HeobxoaMmo BBECTW Cregylolne HacTpoOMKn B

COOTBETCTBUIW C UBMEPEHHbLIM CUTHANIOM:
IcTOYHUMK — BbIGEPUTE NCTOYHUK CUrHaNa s AeKoanpoBaHUA.
YpoBeHb 6e30erCcTBUS — BbLICOKUA U HWU3KWI. Bblbepute: oTobpaxaTb

BbICOKWNI aKTUBHbIN NN HN3KNIA aKTUBHbIW YPOBEHb NOCE HavYanbHOro buta
cuUrHana namepsiemMmoro obopyanoBaHms.
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CKkopocTb nepenayn — BblbepuTe CKOPOCTb Nepefayvn, COOTBETCTBYIOLLYIO
N3MepaAeMOMY CUTHANY, a TaKXe ee MOXHO HaCTPOUTb.

Cnocob HacTpomku Takow Xe, kak n gnsa winHel UART, nosaTomy nHgopmaunsa
3[eCb He NOBTOpSAETCS, Kak Noka3aHo Ha pucyHke 13-10: Kak nokasaHo Ha
prcyHke 12-10.

[VE St +

UART SO LIN1.3 LIN1.3-L LIN2.0

LIN

CAN(FD)

PucyHok 12-10. MeHto koHpurypaumm wnHbl LIN

e Pexum Tpurrepa

OTKpomMTE MEHIO KOHDUrypaunum Tpurrepa n Boibepmte COOTBETCTBYHOLLMIA
TN Tpurrepa. Ecnun BoibpaH Tpurrep wuHbl LIN, pexnm tTpurrepa Bkntoyaert:
CUHXPOHHbLIN NepeaHnn (POHT, naeHTndMKaTop Kagpa, naeHTudukaTop
Kagpa n gaHHble. CMm. pycyHok 12-11:

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 12-11 MeHto KoHburypaunn pexuma Tpurrepa wmHbl LIN

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



CWHXPOHHbIN HapacTalwmn GPOHT — Korga 3akaH4ymBaeTcs «/IHTepBan
CUHXPOHM3aunmny» WwinHbl LIN, HapacTatowmm poHT cpabaTbiBaeT.
peHTndunkatop Kagpa — Tpurrep cpabatbiBaeT npm o6Hapy>XeHnm kagpa
C NAEHTNPUKATOPOM, paBHbIM YCTAaHOBNEHHOMY 3Ha4yeHuto. BbibepuTe
«Frame ID», Ha)XMNTe Ha faHHblIE HAa CEHCOPHOM 3KpaHe N NCNONb3ynTe
BCMNJ1bIBAIOLLYO BUPTYaNnbHYIO KNaBmnaTypy, YToObl USBMEHUTb UX.
NoeHTndumkatop kKagpa W [JaHHble — Tpurrep cpabartbiBaeT npu
obHapyXeHnnm kagpa C WUOAEHTNPUKATOPOM W AaHHbIMW, pPaBHbIMUA
yCTaHOBNEHHOMY 3HadeHunto. BeibpaB «Frame ID and Data» HaxmuTe Ha
noeHTundukaTop UM gaHHble N YCTaHOBUTE UX.

OdexkoanpoBaHune nocnenosatenbHOM WnHbI LIN

Ch1 nogkntoyeH K namepaemomy curHany. YposeHb 6e30eMCcTBMSA BbICOKUNA,

CKOpPOCTb nepefadn gaHHbixX 19,2 k6ut/c. Pexnm Tpurrepa — CUHXPOHHbIN

nepegHnin GpoHT. BoinonHute cnepyrowme geNcTBmS:

(1) HaxkxmuTe S1,4T00bI OTKPbLITh KaHaN AEKOAMNPOBAHWSA, U HAXXMUTE €eLLie pas,

4YTOObl OTKPbITb MEHIO KOHUIypaLKX LUNHbI;

(2) BbibepuTte Tvn wWnHbl «LIN», HaxxmuTe Ha «Ch1y, «ldle High», «19.20kb/s»,

a 3aTeM 3aKpPOWTE MEHIO;

(3) OTKpoMTEe MEHIO KOHUIypauum pexmnma Tpurrepa U HaXXMUTE KHOMKY

(4) HaxxmunTe KHONKY MHMOpMaunmy O KOHUrypaumm

«Synchronous Rising Edge»;

, UTOObI OTKPbITb
OKHO HAaCTPOWKWM MOPOroBOro YpOBHA KaHana [OekognpoBaHWus, W
nepeTawmTe None HaCTPOMKN BBEPX U BHI3, YTOObI HACTPOUTb MOPOrOBbLIN
ypoBeHb. OTperynmpymTe noporoBbI YypOBEHb B COOTBETCTBUMN C YPOBHEM
aMnAnTyabl cUrHana, 4tobbl ob6ecnednTb CTabunbHbIA TPUITEpP CcUrHana.
[padmnuecknin nHtepdenc Tpurrepa LIN nsobpaxeH Ha pucyHke 12-12:
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PucyHok 12-12. 'pachuueckunin nHtepdenc LIN

OnmncaHme nakeTa gaHHbIX gekoanpoBaHma wnHbl LIN:

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

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

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

(4) Ecnn noaBnsaeTcsa 3HaK «7», HEOOXOAMMO HaCTPOUTb CTPOYHYHO Pa3BEPTKY
ANs NPOCMOTpPa pe3ynbTaToOB AEKOANPOBAHUS.
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PucyHok 12-13. TekcToBbin nHTepdenc LIN

OnucaHme TekctoBoro nHrepgemca LIN, kak nokazaHo Ha pucyHke 12-13:

(1) «Ch»: KaHan WKWHBbI.

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

(3) «ID»: BHaueHune ngeHTUdmKaTopa Kagpa.

(4) «Data»: [laHHbIe Kagpa.

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

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

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

12.3 Tpurrep v aexoguposaHme wnHbol CAN(FD)

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

Ref
Haxmmnte KHOMKy n Bblbepute

, 4YTOObl OTKPbITb MEHIO
KOHUrypaumm LWNHbI, HEOBXOAMMO YCTaHOBUTb WCTOYHUK CWUrHana, Tun
CUrHana 1 CKOpPOCTb Nepeaayn JaHHbIX HaCcTpamBakOTCA B COOTBETCTBUU C
N3MepPEHHbIM curHanom. Metog HaCTPOMKN NOAEHTUYEH METOAY HaCTPOMKN
wnHbl UART, noatomy nHdopmaumsa sgecb He nostopsieTcs. CM. pyucyHoOK 12-
14:

L N N S L LR N Y N—— [N L R R S D
L

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

PucyHok 12-14. MeHto koHdurypauum wuHbl CAN/CAN FD

e Pexum Tpurrepa

OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA
TN Tpurrepa. Ha pucyHke 12-15 BbibpaH Tpurrep winHol CAN S1:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut

PucyHok 12-15. MeHio koHburypaumn pexmnma tpurrepa wmnHol CAN FD
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OnuncaHune MmeHI0 BbiGopa peXxnma Tpurrepa:

a)
b)

Hayano kagpa - Tpurrep B Hayane Kagpa;

NoeHTndunkatop yganeHHoOro kKagpa - HacTpowmka uaeHTudukaTopa
COOTBETCTBYET TPUITEPY yAaneHHoro kagpa. Beibepute «Remote Frame
ID» n ycTaHOBUTE 3HaA4YeHME ngeHTndmnKaTopa B HMXXHEN YacTm obnactu
OAHHbIX TpUrrepa

OnucaHmne onepauun: Haxmwmte uyndpbl Ha CEHCOPHOM 3KpaHE u
BbINOSIHUATE YCTAHOBKY C MOMOLLbIO BUPTYanbHOWN KlaBMnaTypbl;
NoeHTndukatop Kagpa [AaHHbIX — Tpurrep cpabaTbiBaeT Ha Kagpe
OAHHbIX, KOTOPbIA COOTBETCTBYET YCTAHOBNEHHOMY WAOEHTNUKATOPY.
Pexxnm KoHpurypaummn ngeHTugmrkaTopa Kagpa gaHHbIX TakoW Xe, Kak U
KOH(Urypaumm naeHTugmrkaTopa yganeHHoro kagpa gaHHblx;
NoeHTndukaTtop yamaneHHoro Kagpa/kagpa MAaHHbIX —  TpUrrep
cpabaTbiBaeT Ha YyOasreHHOM Kagape WX Kagpe [OaHHblX, KOTopble
COOTBETCTBYIOT yCTaHOBNEHHOMY ugeHTudukatopy. KoHdurypaums
naeHTndurkaTopa yaaneHHoro kagpa/kagpa [OaHHbIX Takas Xe, Kak
KOH(Urypaums yganeHHoro kagpa gaHHbliX;

NoeHTndumkatop Kagpa OaHHbIX U MOAEHTUMUKATOP AaHHbIX — TpUrrep
cpabaTbiBa€T Ha  Kagpe  [OaHHblX, KOTOpble  COOTBETCTBYIOT
YCTaHOBNEHHOMY MAeHTUdUKaTopy M gaHHbIM. MeTton KoHpurypaunmn
Takow Xe, Kak 1 KOHpurypaumm yoaneHHoro Kagpa;

Owwmnbka kagpa — Tpurrep cpabatbiBaeT npu ownbke kagpa CAN;

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

Owwnbka nogTBEpPXAEHUA — Tpurrep cpabaTbiBaeT Npu PeELECCUMBHOWN
(BbICOKOIN) MO3ULMIN NOATBEPXAEHUS;

Kagp neperpysku — Tpurrep cpabatbiBaeT Ha kagpe neperpysku CAN.

OexkoanposaHme nocnegoBaTenbHom winHbl CAN

Ch1 nogkntoyeH K namepsieMomMy curHany. YpoBeHb 6€30eMCTBUS BbICOKNI,

CKOpoCTb Nepenaynm aaHHbix 1 M6uT/c; pexum Tpurrepa — Hayano Kagpa.

BoinonHnTe cnegytowme oencTBUS:
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(1) Haxxmute S1, 4ToObl OTKPbITb KaHaN AeKoANPOBaHUSA, U HaxkmuTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUTypaLnn LUNHBI;

(2) Boibepute TMn wmHbl «CAN», 3aTtem HaxmuTe «Chil», «ldle High» n
«1Mb/s», FD BaudRate yctaHoBuTe Ha «None». BbInONHMB HACTPOWKy
HaXXMWUTE Ha NMyCTy0 06NnacTb, YTOObI 3aKPbITb MEHID;

(3) OTKpoITE MEHIO KOH(UIYpaLnK pexmnma Tpurrepa n HaxmmTe Ha «Frame
Starty;

(4) OTperynupyte NOPOroBbIi YpOBEHb B COOTBETCTBUAW C aMMINTYO0W
curHana. [pacduyeckmnn wmHtepdenc Ttpurrepa CAN wmsobpaxeH Ha
pucyHke 12-16:

PuncyHok 12-16. InTepdenc gekogmpoBaHus wmnHbl CAN

N3yunte nosmuymio BblbOpkK: Touka BbIOOPKN — 3TO MOMEHT BPEMEHW, B
KOTOpbIN ocumnnorpad NnponsBoanT BbIOOPKY YpoBHA 6uTa. ToUka BbIOOPKMN
npencTaBneHa NPoLEeHTHbIM COOTHOLLEHEM «BPEMEHW OT Havana rnepeaaym
6uta OO TOYKM BbLIGOPKU» N «BPEMEHW nepefadn buta». HaxmmTte Ha
NPOLIEHTHOE COOTHOLUEHME crpaBa OT TOYKM BbIOOPKWU, YTOObLI BbINOMHUTb
COOTBETCTBYIOLLUME HACTPOMKN. [QmanasoH pPerynnpoBKN  MONOXEHUS
BblOOpkwn cocTtaBngaeT oT 0% ao 99,9%.
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OnmncaHme nakeTa gaHHbIX gekognpoBaHus wWinHbl CAN:

(1) MakeT maHHbIX AekoaMpoBaHMA OTOGpaXkaeT AaHHble O paboTe LWWHbI B
peanbHOM BPEMEHW.

(2) OaHHble pekogupoBaHWs OToOpaxalwTca B LUecTHaAuaTepu4yHON
CUCTEME;

(3) «Frame ID» oTo6paxkaeTca xenTbiM LBeToM, «Data» oTtobparkaetcs 6enbim
usetom, a «DLC» n «CRC» oTobpaxaeTtca 3eneHbiM uUBeToM. Ecnm ecTb
owwmnbka Kagpa, oHa oTobpaxxaeTcs KpaCHbIM «E».

(4) Ecnn nosiBnsieTcsa «?», HEO6XOAMMO OTPErY/IMPOBATb CTPOYHYIO Pa3BEPTKY
A1 NPOCMOTpa pe3ynbTaToB AEKOOMPOBaHMSA, a «!» yKasblBaeT Ha TO, YTO
dopma curHana  WKWHbl, COOTBETCTBYKOLAA  MAaKeTy  AaHHbIX
OEKOANPOBaAHWSA, HENOJIHA W AaHHble He MOryT ObiTb OTOOpaxeHbl
NpPaBUbHO.

PucyHok 12-17. dekognposaHue wmnHbl CAN B TEKCTOBOM pexunme

OnuncaHme TekctoBoro nHrepcgemca CAN, kak nokazaHO Ha pncyHke 12-
17:

(1) «Ch»: kaHan WWHBbI.
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(2) «Time»: BpemeHHble nHTepBanbl MeXay MNOCNeAHUMU W TEKYLLMMM
Kagpammu.

(3) «ID»: 3HaueHme wupeHTNdUMKaTopa kagpa CAN, oTobpaxaemoe B
LuecTHaguaTepnyHom dopmarte, Makcumym 29 6ur.

(4) «Type»: TN kagpa, «SFF» cTaHgapTHbIN Kagp AaHHblX, «SRF»
CTaHOapPTHbIN yaaneHHbIn kagp, «EFF» pacwmpeHHbIn Kagp [aHHbIX,

«ERF» pacLumpeHHbIn yaaneHHbl Kagp.

(5) «DLC»: konn4yectBo 6aMTOB OaHHbIX, OTMPAB/IEHHbIX 3TUM Kagpom. ITO
3Ha4YeHMe MOXHO NTHOPUPOBATbL A1 yOaNEeHHbIX KaapoB.

(6) «Data»: [laHHbIe Kagpa.
(7) «CRC»: koHTponbHbI kog CRC kagpa.

(8) «Error»: olumbka oTBeTa, oIMbKa 3anonHeHUs 6muTos, ownbka dopmaTa,
owmnbka CRC.

(9) «Trigger»: «Yes» o3Ha4aeT, YTo Kaap OOCTUraeT yCnoBua Tpurrepa.

(10) «Statistics»: nogcuYnTbIBaET KOMNYECTBO COObLITUIA TMNa Kaapa, OJINHY
OAHHbIX, CTaTyca U T. A., @ TaKXXe NPOLEHT.

12.4 Tpurrep v gexogmupoBanme wmnHbl SPI
[na npaBuIbHOrO AOEKOAMPOBAHMA OaHHbIX wWKHbI SPl 1 obecneyeHuns

CTabunbHOCTM Tpurrepa HeobxooMMO HACTPOUTb KOHMUrypauuio LUWHbI,
BbINOMIHUTb HACTPOWKW pexnma Tpurrepa 1 ypoBHs Tpurrepa.
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o KoHpurypaums WwnHbI

HaxXmunte KHOMKy n BblbepuTe , 4YTOObl OTKPbITb MEHIO
KOHduUrypaumm wmnHbl. Heobxognmo BBeCTW cnenyowmne HaCTPONKW:
VICTOYHMK TakTOBOW 4acTOTbl, WCTOYMHWK [OaHHbIX, cuUrHan Bbibopa

MWKPOCXEMbI U [UTNHY C/IOBa AaHHbIX, Kak MOKa3aHO Ha pucyHke 12-18:

PucyHok 12-18. MeHto koHburypaumm wmnHbl SPI
e Pexum Tpurrepa

OTKponTE MEHIO KOHDUrypaunum Tpurrepa n Bolbepnte COOTBETCTBYIOLLNIA
TN 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 KOHUrypaumm pexmnma Tpurrepa WwunHbl SPI
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MeTtoa paboTbl Takowm Xe, kKak u ¢ ngeHtudmnkatopom kagpa CAN, KoTopbIn
OO/MKEH OblTb conocTaBneH B KOHUrypaumm, nosatomMmy MHPopmMayms
NOBTOPSATbLCS 30eCb He byaeT.

NMpumeyaHmne: B COOTBETCTBUN C ANIMHON 6alnTa AaHHbIX, YCTAHOBNEHHON
AEeKOANPOBAHMEM LLWHbI, YCTAHABMMBAETCA 3HAYEHME COOTBETCTBYIOLLErO
buta B npegenax AOnavHbl  Gawmta. Tpurrep cpabaTtbiBaeT, Korga
COOTBETCTBYWOLMA OWUT LWNHbI AaHHbIX COBMAfaeT C YCTAHOBNEHHbIM
3Ha4YeHneMm.

e [MocnepoBaTenbHasa wmnHa SPI

Namepsaembin kaHan curHana Ch1 nogxntodeH kK CLK, kaHan Ch2 nogkntoyeH
kK DATA, cocToaHne 6e30encTBMA LLNHbI BbICOKOE, NPON3BOANTCA BbiOOPKA
nepegHero GpoHTa TaKTOBOro NMMMNy/bCa; AJIMHA CNOBa AaHHbIX COCTaBNsaeT 4
ouTa; Bbibop MuMKpocxemMbl CS BbIKMIOYEH; PEXUM TPUrrepa COOTBETCTBYET
«Data» npwn 0001. BeinonHute cnepyowime aemncTeuns:

(1) HaxxmunTe S1, yTobbl OTKPLITL KaHaN AeKoANPOBaHNS, N HaxXMuUTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHMUIypaLnn LUNHBI;

(2) Bbibepute B KavecTBe Tuna LWWHbI «SPly, ona TakTOBOro wmmnynbca
BblOoepute nepepgHun ppoHT «Ch1l», ona OaHHbIX — BbICOKUN YPOBEHb
«Ch2», a pna pnviHbl cnoBa AaHHbIX — «4bity;

(3) OTKpONTE MEHIO HACTPOWMKW TPUrrepa, HAXKMNTE AaHHble Ha CEHCOPHOM
aKpaHe 1 NCMOoNb3ynTe BUPTyasbHYIO NPOrpamMMHyO KnaBuaTypy, YToObI
3agaTb ans gaHHbiX cootBeTcTBUE «0001 »;

(4) OTperynupyiTe NOpPOroBbie YPOBHMN [OBYX KaHanoOB B COOTBETCTBUMN C

aMnIUTYOoOn curHana; rpadwudeckmnm uHTepdenc Tpurrepa SPI
n3obpaxeH Ha pucyHke 12-20:
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PucyHok 12-20. NHTepdeinc nekoanpoBaHus WinHbl SPI

OnuncaHume nakeTa gaHHbIX gekoampoBaHus WKHbI SPI:

(1) NakeT pmaHHbIX AekoaMpoBaHNA OToOpaxaeT JaHHble 0 paboTe LWWHbI B
peanibHOM BPEMEHW.

(2) OaHHble pekooupoBaHWs OToOpaxalwTca B LUecTHaAuaTepu4HON
CUCTEME;

(3) JaHHble oTobpaxatoTcsa B 6enom LBeTe.

(4) Ecnn nosiBnsieTcs 3HaK «?», HEOOXOAMMO HACTPOUTb CTPOYHYHO Pa3BEPTKY
ONS MTPOCMOTpPa pe3yNbTaToB AeKOOMPOBaHUS.
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PucyHok 12-21. TekcToBbI nHTepdenc wuHbl SPI

OnucaHmne TekcToBOro nHrtepdenca SPI, kKak nokazaHo Ha pucyHke 12-21:

(1) «Ch»: kaHan WWHbL.

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

(3) «Data»: B COOTBETCTBUM C HACTPOWKOW [/IVHbI C/NOBa [AaHHbIX
oTob6pa)kaloTcs AekoaMpoBaHHble AaHHble. Hanpumep, ecnu annHa cnosa
OAHHbIX cocTaBnAeT 8 6uT, B cTONOLE AAaHHbIX OTOOpaXkaeTca TOIbKO OMNH
6anT; ecnn onnHa cnoBa OaHHbIX cocTaBnsaeT 16 6uT, B cTtonbue aaHHbIX
oTobpaxaeTtca 2 6anTa; ecnu aiMHa CnoBa AaHHbIX COCTaBNAET 24 6uTa,
oTobpaxaeTtca 3 banTa; a ecnu oJyinHa cNoBa AaHHbIX cocTaBnsaeT 32 buTa,
oTobpaxaeTtcs 4 6anTa.

(4) «Trigger»: «Yes» 03Ha4aeT, YTo Kaap OOCTUraeT ycnoBma Tpurrepa.

MpumevaHue: ognH kagp «One frame» namepseTca yCTaHOBNEHHOW «O/INMHON
CNOBa AAaHHbIX» N MOXET COOTBETCTBOBATb NMOTOKY Koaa 1 6uTa AaHHbIX.

12.5 Tpurrep n gexoguposaHue wmHbl 12C

[Onsa npaBuIbHOro OekoamMpoBaHMA AaHHbIX WUHbl 12C 1 obecneyeHuns
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CTabunbHOCTN Tpurrepa HeobxogMMoO HaACTPOUTb KOHMUrypauuio LUWHDbI,
BbINOSIHUTb HACTPOWKW pexXnma Tpurrepa 1 ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

S1 S2
npOBe,D,VITe nanbuem BEBO IO . mnnm ., 4YTOObI OTKPbITb MEHIO

KOHUrypaumm wnHbl. KoHdUrypaumsa wWmnHbl BKAOYaeT TaKTOBbIA CUrHan
(SCL) n nocnepoBaTtenbHble gaHHble (SDA), cOOTBETCTBYIOLLME HACTPOMNKAM
kaHana. Cm. pucyHok 12-22:

PucyHok 12-22. MeHto KoHburypaumm wmnHbl 12C

MpumeuvaHunsa: ecnn yctaHoBneH kaHan SCL wnn SDA, cuctema
aBTOMAaTUYECKIN YCTAHOBUT Apyrme KaHarsbl.

e Pexum Tpurrepa
OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA

TMn Tpurrepa. Ecnn BbibpaH Tpurrep wwuHbl [2C, HaxmuTe Ha TUMN W
B3aMMOCBSA3b TpUrrepa Ha aKpaHe, Kak NokasaHo Ha pucyHke 12-23:
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Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

PucyHok 12-23. MeHto KoHpUrypaumm pexnma Tpurrepa wiuHbl 12C

OnuncaHme meHI0 peXxnma Tpurrepa:

a)

Ycnosue Tpurrepa — tpurrep cpabatbiBaeT, korga SCL nmeeTt BbiICOKUN
ypoBeHb, a SDA nmeet 3agHuin hpoHT (BKoYasa nepeTpurrep).

YcnoBue ocTaHOBKM — Tpurrep cpabatbiBaeT, korga SCL nmeeT BbICOKNNA
ypoBeHb, a SDA nmeet nepegHunin poHT.

NoTepsa nopTBepXaeHUs — Tpurrep cpabaTbiBaeT, Korga 6mT curHana
NOATBEPXOEHMNS LUMHBI UMEET BbICOKWWN YPOBEHD.

[TOBTOPHbI TpuUrrep — Tpurrep cpabatbiBaeT, Korga HOBOE YCNoBuMe
Tpurrepa npouCXoanT 00 YC/I0BUSA OCTaHOBKW.

HeTt nopateBepxpoeHuna apgpeca - Tpurrep cpabaTbiBaeT, korga o6ut
NnoATBEPXOEHNA B roOJfle YCTAaHOBJIEHHOrO agpeca HeneucTBUTENEH
(nrHopupys 6ut W/R), Bbibepute «Address» B [OaHHbIX Tpurrepa wu
MCNONb3YMTE BCMJbIBAIOLLYKD BUPTyasbHYO KnaBuatypy nAgnsi ero
N3MEHEHWUS.

Twun kagpa 1 — Start + Address 7 + Read/Write + Acknowledge + Data;
ecnuv Bce buTbl B TUNE Kagpa coBnagatoT, Tpurrep cpabartbiBaeT Ha Kagpax
yTeHua/3anmcm B pexnme 7-0uTHoOW appecaumm Ha 17-mM dpoHTe
TaKTOBOIro nMnysbeca.

MeTton paboTtbl Tna Kagpa 1: BbibepuTe 3HayeHUs nocne agpeca/aaHHbIX,

Ha)XXMWUTE Ha 3Ha4YeHWA nocne aapeca/daHHbIX HA CEHCOPHOM 9KpaHe W

n3mMmeHmTe nx c NnomMoLbro BCI'I}'IbIBaI-OLLleIZ BVIpTya}'IbHOI7| KnaBuaTypbl.

g)

Twn kagpa 2 — Start + Address 7 + Read/Write + Acknowledge + Data 1 +
Acknowledge + Data 2; Tpurrep cpabaTbiBaeT Ha Kagpax YTeHusa/3anmcum
B pexume 7-6uTHOW agpecaumm Ha 26-Mm (ppOHTE TaKTOBOro MMMy/bCa,
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ecnu Bce buTbl B TUNe Kagpa cosrnagatoT. Metopg paboTbl N0 HacTpowmke
TUNa Kagpa 2 Takom Xe, Kak 1 gns tuna kagpa 1, noatomy nHdopmaums
30eCb NOBTOPATLCA He byeT.

YreHme paHHbix EEPROM - ecnu onepauus 4yteHus, KoTopas COaep>XUT
6anT ynpasneHnumsa 1010xxx EEPROM, noasnsaeTcs Ha WWWHe, 1 BUT curHana
NOATBEPXOEHNSA MPaBUbHbINA, TO CYUTAHHbIE AAHHbIE MOXHO cobpaTb.
Ecnn cobpaHHble paHHble W 3afaHHble [OaHHble COOTBETCTBYIOT
YCTaHOBNEHHOMY YCNOBUIO COOTHOLIEHMSA, cpabaTbiBaeT Tpurrep no
(POHTY TAaKTOBOIro cUrHana éuta noaTeepXaeHmsa nocne 6anTa gaHHbIX.
[Mocne Bbibopa «kEEPROM Data Read» Ha)XmuTe KHONKY COOTHOLLEHWNSA «=»
«>» «<» «#», METOO HACTPOMKN UOEHTUYEH METOoAy HACTPOMKWM B none
agpeca.

10-6UTHbIN Kagp 3anncun — Tpurrep cpabartbiBaet no 10-6uTHOMY Kagpy
3anmcum no 26-my GpPoHTY TaKTOBOro CuUrHana, ecnm sce 6uTtobl B LWabnoHe
coBMNagator.

Pexum Ttpurrepa - ycnosue tpurrepa, SCL nogkntovaetca Kk Ch2, SDA

nogkntodaetcs K Ch1. BeinonHnTe cnegyowme oenicTBUS:

(1) Haxxmunte S1, 4ToObI OTKPbLITb KaHaN AeKOAMPOBaHUSA, U HaxXxMuUTe S1 ewle

pa3, 4TOObl OTKPbITb MEHIO KOHDUTYpaLUW LLNHBI;

(2) BbibepuTe B kayecTBe TMNAa WKHbI «I12C», OTKPOMNTE MEHIO HACTPOEK LLUNHbI

1 BbibepuTe TakToBbIN SCL B kKayecTBe kaHana Ch2;

(3) OTkpoiTE MEHIO KOHUIypaLnn pexmnma Tpurrepa n HaxmmTe Ha «Start

Condition» Ha CEHCOPHOM 3KpaHe.

(4) YcTaHOBUTE MNOPOroBbLIN YPOBEHb [OBYX KaHanoB B COOTBETCTBUU C

aMnIUTYOoON curHana; rpadwudeckmnm uHTepdenc Tpurrepa 12C
n3o06paxeH Ha pucyHke 12-24:
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PucyHok 12-24. I'pacdunuecknin nHtepdenc wuHbl 12C

OnuncaHme nakeTa gaHHbIX AeKoampoBaHuA WwWuHbl I2C:

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

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

(3) OTobpaxeHne coOepXMoOro agpeca: afgpec 4YTeHums oTobpakaeTcs
3eneHbIM LBETOM, adpec 3anncu oTtobpa)kaeTcs XenTbiM LIBETOM, a
OaHHble oTobpaxatotca 6enbim uBetom. «\W» obo3HadaeT onepauuto
3anucn, «R» o0603HayaeT onepaunto 4teHus, «D» o6o3Havaer
OeKoaMpoBaHME OaHHbIX, a «~A» 0603HavyaeT oTcyTcTBME BuTa curHana
NOATBEPXOEHUS.

(4) Ecnn noaBnseTcs 3HaK «?7», HEOOXOAMMO HaCTPOUTb CTPOYHYHO Pa3BEPTKY
A5 NIPOCMOTpPa pe3yNbTaToB AEKOANPOBAHMS.
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PucyHok 12-25. TekcToBbI MHTepdenc WwnHbl 12C

OnucaHme TekcToBoro nHrepdeica I°C, kak nokasaHo Ha pMcyHke 12-25:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTepBanbl Mexay nocneaHnMM onepaunamMm YTeHNs/3anmucm
TEKYLUMMIW onepaumaMmm YTeHus/3anmcu.

(3) «Address»: B agpecHon cTpoke «R» o3HavaeT onepauuto yteHus, a «\W» —
onepauyuto 3anncu

(4) «Data»: paHHble, OTNpaBfeHHble OOHOW onepaunen YTeHUsa N 3arnucu,
HaxoOATCA B CTPOKE AAHHbIX.

(5) «Ack»: B cTpoke noarBepxaeHus «X» o3HavaeT noTepro 6buta curHana
NOATBEPXOEHUS.

(B6) «Trigger»: «Yes» 03Ha4aeT AOCTMXEHME YCNOBUS TPUrrepa.

(7) «Restart»: «Yes» 03Ha4aeT AOCTMXXEHME YCNOBUSA Nepesanycka.

12.6 Tpurrep n pexoauposaume wmHbl ARINC429

[na npaBunbHOro gekoampoBaHna aaHHbIX WHbI ARINC429 n obecneyeHmns
CTabunbHOCTN Tpurrepa HeobxogMMoO HACTPOUTb KOHMUrypauuio LUWHDbI,
BbINOSIHUTb HACTPOWKW pexXnmMa Tpurrepa 1 ypoBHS Tpurrepa.
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o KoHpurypaums WwnHbI

S1 S2
npOBe,D,VITe nanbuem BJ1IEBO MO . nnm ., 4yTOObI OTKPbITb MEHIO

KOHdUrypaumm wnHbl. Heobxoammo HacTpouTb crieayoLlee:
icTouHuK gaHHbIX — BbibepuTte kaHan ana curHana ARINC 429.
dopmat cnosa - BeibepuTe pexum gekoagmpoBaHusa ARINC 429.

Oucnnen wnHel - YctaHoBuTe popmaT ans gekogmpoBaHua gaHHbix ARINC
429.

Baud Rate - yctaHoBka ckopoctu curHana ARINC 429.

Kak nokaszaHo Ha pucyHke 12-26.

PncyHok 12-26. MeHto koHburypaumm wnHbl ARINC429

e Pexunm Tpurrepa

OTKponTe MEHIO KOHUrypaumm Tpurrepa n Bbibepute COOTBETCTBYHOLLNIA
TN Tpurrepa; ecnn BbibpaH Tpurrep wWmnHbl ARINC429, HaxxmmTe Ha Tvn K
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B3aMMOCBSA3UM TpUrrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 12-27:

Measure Jave Cursor Sample Display Trigger Userset

Common Edge PulseWidth Logic N Edge Runt TimeOut

PucyHok 12-27. MeHo KoHdurypaumm pexuma Tpurrepa wimHol ARINC429

Ecnun ncnonbayetca tpurrep LABEL, SDI (ngeHTndmnkatop ncrtouHmka), DATA

nnn SSM (3Hak cmmBOna/cocTosiHUA), Nocne Bblbopa pexuma Tpurrepa

MNCMONb3yNTe BCMNbIBAIOLLYIO BUPTYanbHYO KnaBmaTypy Ojis ero UsMmeHeHus,

BBEOUTE 3Ha4YeHne un Haxmute Ha «Enter» Ha BuUpPTyanbHOM 3SKpPaHHON

KnaBuaType, YTOObl 3aBEPLLUNTb HACTPONKY.

OnuncaHme meHIo KOHpUrypawumum Tpurrepa:

WordBegin: Tpurrep cpabaTbiBaeT B Ha4yane cnoea.

WordEnd: Tpurrep cpabaTbiBaeT B KOHLE CNOBa.

LABEL: MeTka, Tpurrep cpabaTbiBaeT Npv BOSHNKHOBEHNN YKa3aHHOIO
3HayeHunsA Tera.

SDI: NpeHTndunkatop UCTOYHMKEA, TpUrrep cpabaTbiBaeT Ha YKa3aHHOW
NCXOQHOW KNneMME.

DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHbIX [AaHHbIX.

SSM: MeTtka cumBona/ctatyca, Tpurrep cpabaTbiBaeT Ha YyKa3aHHOW
MaTpwLe cTaTyca CMMBO/A.

LABEL+SDI: Tpurrep cpabaTbiBaeT Ha yKa3aHHOW METKE W YKa3aHHOW
KeMME NCTOYHMKA.

LABEL+DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHOW METKE N YKa3aHHbIX
OAHHbIX.

LABEL+SSM: Tpurrep cpabaTbiBaeT Ha yKasaHHOW MeTKe U yKa3aHHOW
MaTpwLe cTaTyca CMMBO/A.

Word Error: Tpurrep cpabatbiBaeT Npvi BO3HNKHOBEHWW OLLMNOKK CNoBa.
Word gap error: Tpurrep cpabaTbiBaeT Npu BO3HWKHOBEHUW OLLINOKWK
npobena.
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l) Verification error: Tpurrep cpabatbiBaeT npyv BO3HUKHOBEHUN OLUNOKUA
NPOBEPKW.

m) All errors: Tpurrep cpabaTtbiBaeT Npm BO3HUKHOBEHUW KakKomM-nnmbo wm3
yKasaHHbIX BblLLE OLLNOOK.

n) All O bits: Tpurrep cpabaTbiBaeT Npy BO3HNKHOBEHMIK KaKoro-nmbo 6uta
CO 3HAYEHMNEM HOb.

o) All 1 bits: Tpurrep cpabaTbiBaeT npn BO3HUKHOBEHUW KakOro-nnbo buta
CO 3HayeHmem 1.

e [exkopmpoBaHue nocnegoBatenbHom wmnHbl ARINC 429

ictouHnkom wnamepsemoro curHana sasnsetca kaHan CH1, dopmat
pekogunpoBaHusa - LABEL+DATA, otobpaxeHme B LWeCTHaAUaTeEPUYHOM
dopmaTe, CKOPOCTb nepepayn gaHHbix — 12,5 Kbut/c, pexum Tpurrepa -
LABEL. BeinonHuTte cnepytouime gencTens:

1) Haxmwute S1, 4Tobbl OTKPbLITh KaHan AekoampoBaHums, N HaxkmuTte S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLnn LUNHBI;

Boibepute TN wWunHbl «429», nctouyHmk «CH1», dopmaTt gekoampoBaHUS
«LABEL+DATA», oTobpaxeHue - khexadecimal», CKOpoCcTb nepenayn AaHHbIX
Kak «12.5kb/s».

2) OTKpOWMTE MEHIO HACTPOEK TPUrrepa, BbIbeEpUTE B Ka4eCcTBe TUMNa Tpurrepa
Tpurrep wuHbl, ST-ARINC429, pexum Tpurrepa - «<LABEL», n BBegute
«LABEL» kak «106» Ha BUpTyanbHOW KaBuaType.

OTperynupyinte BbICOKMI MOPOroBblAA YpPOBEHb TpUrrepa v HM3KWNIA
NnOpPoOroBbi YPOBEHb TpUrrepa B COOTBETCTBUW C aMMIUTYOON cCUrHana.
[padpnyeckuin nutepdenc Tpurrepa ARINC429 nsobpaxeH Ha pucyHke 12-
28:
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PucyHok 12-28. 'pacduruecknin nHtepdenc ARINC429

OnmncaHme nakeTa gaHHbIX gekogunpoBaHums winHbl ARINC429:

(1) NMakeT pmaHHbIX, Bcero 32 6uta, hopmaT AaHHbIX 8~1 (BUT MeTKWK, CTapLUnA
6uT nepsbin) +9~10(SD) +11~29 (6T AaHHbIX, MNaaWMA 6UT NepBbliA)
+30~31 (6uT cocToAHMA cMBOna) +32 (6UT YeTHOCTK)

(2) MeTka (8 6uT) — oTOGpaxaeTca B BOCbMeEPUYHOM (hOpMaTe: XKENTbIM
LIBETOM

(3) SDI (2 6uT) - oToBpaxkaeTcs B 4BONYHOM hopMaTe: CUHUM LIBETOM

(4) OanHble (19 6uT) — oTOBpaxatoTca B BbIOPAHHOWM CUCTEME NCUYUCTTEHUS:
6€enbiM NN KpacHbIM LIBETOM, EC/IN €CTb OLLINOKA YETHOCTU

(5) SSM (2 6unT) — oTOGpPaXkatoTCA B ABONYHOM (hopmaTe: 3e/1eHbIM LIBETOM
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PucyHok 12-29. TekcTtoBbivi nHTepdenc ARINC429

OnucaHmne TekctoBoro nHtepgemca ARINC429, kak nokazaHO Ha pMCYHKe
12-29:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTEepBanbl MeXay NOCNeAHNMIN onepaLmaMmM YTEHNSA/3anncm v
TEKYLUMMIW onepaumaMmm YTeHns/3anmcu.

(3) «LABLE»: meTka, wunpeHTudmkatop WHpopmauuuy, oTobpaxaeTca B
BOCbMepPUNYHOM hopmare.

(4) «SDI»: npgeHTudmrkaTop MCTOYHMKA/LENN, oTobpaxaeTca B ABONYHOM
dopmaTe (oTobpaxaeTt XX, ecnv He NOAEHTNMULMNPYETCH OTAENbHO).

(5) «Data»: copepxmmoe nepepaHHOM wWHdoOpMauuKy, oTobpaxkaeTca B
BbIGpaHHOW CMCTEME NCHNCNEHUS.

(6) «<SSM»: maTpuuya cumBoOnoB/cTaTyca, OTOOpaXkaeTcss B [OBOUNYHOM
dopmate (oTobpaxaeT XX, ecnu He naeHTUdnLUnpyeTca OTAENbHO).

(7) «Error»: oTobpaxaet Tun owmbkm kagpa (owwnbka 4veTtHocTu «Pary,
owmnbka kagpa «Frmy).

(8) «Trigger»: «Yes» 03Ha4aeT 4OCTUXEHME YCITOBUA TpUrrepa.
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12.7 Tpwurrep n gexoguposaHue wmnHbl 15538

[na npaBunbHOro AeKOOMPOBaHWA AOaHHbIX WKHbl 1553B 1 obecneyeHus
CTabunbHOCTN Tpurrepa HeobxoAMMO HaCTPOUTb KOHMUrypauuio LUNHBGI,
BbIMOSIHUTb HACTPOWMKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

S1 s2

NMpoBeguTe nanbLem BMEBO MO . nnn ., 4YTO6bl OTKPbITb MEHIO
KOHuUrypaumm wWurHbl. HeobxogMmo 3agaTb WCTOYHUK  [AHHbIX W
LecTHagLUaTepuyHbI hopmaT, Kak nokasaHo Ha pucyHke 12-30:

PucyHok 12-30. MeHto koHpurypaumm wmnHbl 1553B

e Pexunm Tpurrepa
OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA

TN Tpurrepa. Ecnn Tnn Tpurrepa — Tpurrep WnHbl 1553B, HaXXMMTe Ha TUM
TpUrrepa Ha aKpaHe, Kak rnokasaHo Ha pucyHke 12-31:
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Common Edge PulseWidth  Logic N Edge Runt Slope TimeOut Video

PucyHok 12-31. MeHIo KoHpUrypaumm pexmnma Tpurrepa wimHbl 15538

OnuncaHme meHIo KOHpUrypaumum Tpurrepa:

a)

3arofoBOK  CUMHXPOHM3auuuy  CnoBa  KOMaHpgpl/cTtatyca:  Tpwurrep
cpabaTbiBaeT B Hayane cnoBa KomMaHapbl/cTaTyca (B KOHLUE AONyCTUMOro
MMMNyNbCa CUHXPOHM3aLUUM KOMaHabl/cTaTyca).

3arosloBOK CUHXPOHM3aLMN OaHHbIX: Tpurrep cpabaTtbiBaeT B Hayane
cnoBa fAaHHbIX (B KOHLE [ONyCTUMOro WMMy/bCa CUHXPOHM3aLNN
OAHHbIX).

CnoBa koOMaHpbl/cTaTyca: Tpwurrep cpabaTbiBaeT Mpu 0OHapyXeHunmn
yKa3aHHOro c/ioBa kKoOMaHAbl/cTaTyca.

ALpec ydaneHHOW KnemMMmbl: Tpurrep cpabaTtbiBaeT, Korga appec
yoaneHHom knemmbl (RTA) cnoBa KomaHAbl/cTaTyca coBnagaeTr c
yKa3aHHbIM 3Ha4YeHNEM.

[Mpn BblIOOpPE 9TOWM oONUUMK AOCTynHa nporpamMmmHas knasmwa RTA,
nosponsowaa BblbpaTb LWecTHagUuaTepuyHoOe 3HavyeHme apjpeca
yOANeHHOW KNemMmbl, N0 KOTOpOMY cpabaTbiBaeT Tpurrep. Npun Bbibope
OxXX (HecooOTBeTCTBylOLLEE 3HA4YeHWAa) ocuwnnorpad 3arnyckaeTcs Ha
nobom RTA.

Owwnbka MaH4YeCTEPCKOr0o KOAMPOBaHMA: Tpurrep cpabaTtbiBaeT npum
0BOHapYy>XeHUN OLLINOKN MaHYECTEPCKOro KOOMPOBaHUA.

CnoBoO paHHbIX: Tpurrep cpabaTbiBaeT Npy OOHaApPYXEeHUW yKa3aHHOro
CNOBa [aHHbIX.

Owwnbka nNpoBEPKM Ha HEYETHOCTb: Tpurrep cpabatbiBaeT npwu
0BHapY>XEHNN HEBEPHbIX OBUTOB MPOBEPKMN HA HEYETHOCTb AN AAHHbIX B
cnose.

Bce ownbku: Tpurrep cpabaTbiBaeT Npm 0O6HapyXXeHUN OLLMOKMN.
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e [NekopgmnpoBaHme nocneposartesnibHOM WKHbI 1553B

VicTouHukoMm mamepsaemoro curHana sasnsetca kaHan CH1, otobpaxeHwne
LUMHbI LIeCcTHaaLUaTepru4yHoe, CKOPOCTb nepeaayn AaHHbIX cocTtaBnseTt 12,5
KOUT/C, a pexnmom Tpurrepa sIBNSETCA 3arofloBOK CUHXPOHM3aLMN CoBa
KOMaHabl/cOoCcTosiHMA. BbinonHmnTe cnepyolime oencTBunS:

(1) Haxxmunte S1, 4ToObl OTKPbLITb KaHaN AEKOANPOBaHMUSA, U HaxXMUTe S1 elle
pas, 4TOObl OTKPbITb MEHIO KOH(UIypauunn LLUNHbI;

(2) Bbibepute TMN wuHbl 1553B, wuctouyHmk «CH1» un oTobpaxeHue
«hexadecimaly.

(3) OTKkpoTE MEHIO HACTPOWKM Tpwurrepa, BbibepuTe B KadecTBe Tuna
Tpurrepa Tpurrep wnHbl 1553B 1 B KayecTtBe pexuma Tpurrepa -
«3arosiIoBOK CMHXPOHM3aLnn CNoBa KOMaHabl/COCTOAHUSAY.

NMoporoBbi ypoBeHb KaHana perynmpyeTcss B COOTBETCTBUM C aMMIUTYO0N
curHana. 'pacpuyecknm nHtepdenc Tpurrepa 1553B nsobpaxkeH Ha pucyHke
12-32:

PucyHok 12-32. 'pacdhuuecknnm nHtepdeinc wnHbl 156538
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OnuncaHme nakeTa gaHHbIX AaeKkoanpoBaHmaA WinHbl 1553B:

(1) Anpec yonaneHHom kKnemmbl (5-6UTHbIE AAHHbIE): CUHUM LIBETOM

(2) 3HaueHmne ocTtaBwmxca 11 6UT cnoBa KOMaHAbl/COCTOAHUSA: XENTbIM
LLBETOM

(3) JexkopompoBaHHble faHHbIE: OeNbiM LBETOM

(4) Ecnn B cnoBe KoMaHabl/COCTOAHUA WX JAHHbIX €CTb OLLMOKa YeTHOCTH,
ero [JeKoapOBaHHbIA TEKCT OTOOpa)kaeTca KpacHbIM LBETOM BMECTO
3eneHoro nnwn 6enoro.

(56) Owmbka cuHxpoHu3aumm otobpaxaetcsa BMmecTe co cnoBom «SYNCy.

PucyHok 12-33. TekctoBbin nHTepdenc 15538

OnucaHme TekcToBOro nHtepgenca 1553B, kak nokazaHO Ha pucyHkKe 12-
33:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTEepBanbl MeXay NOCNeAHNMIN onepaunaMm YTeHNSa/3anncu
TEKYLLMMW onepauusimm YTeHuns/3anmcun.

(3) «Type»: TN kagpa (kagp pmaHHbix DATA, kagp komaHgbl/cocTossHmaA C/S,
npyrue N/A).

(4) «<RAdr»: appec ypaneHHoOW KkKnemmbl, OTOOpakaembii B BblIOpPaHHOW
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cucteme cumcneHmsa (N/A gna otcyTcTBMA OTOBpaXxeHnsa coaepXXMMoro).

(5) «Data»: copepxmmoe nepepgaHHON WHMoOpMauuu, oTobpaxaeTca B
BbIOPaHHOW CNCTEME UCHNCNEHUS.

(8) «Trigger»: «Yes» 03Ha4aeT JOCTMXEHME YCNOBUSA TpUrrepa.

(7) «Error»: oTobpaxaet Tun owmbkn kagpa (owwnbka 4veTtHocTn «Par»,
ownbka MmaH4yecTepckoro koampoBaHumsa «M-chy).

FnaBa 13 OYHKLMM rNaBHOM CTPaAHMLbI

B atom rnaBe cogepXutcs onucaHme QYHKUW [aBHOW CTpaHunLUbl
ocumnnorpada ”M ONUCbIBAlOTCH (QYHKLUMMN BCEX 3HAYKOB Ha rfaBHOWN
CTpaHuLUe KU B HacTpomkax. PekomeHayeTcsi BHUMATENbHO NpoynTaTb 9Ty
rnaBy, 4TOObl N3y4nTb (PYHKUWW FNaBHOM CTpaHuUpbl ocumnnorpada cepun
OVS.

e MarasumH npmnnoxeHun e [anepes

e HacTponkm e KaneHpgapb

e YnpasneHue annamm e ONEKTPOHHbIE MHCTPYMEHTbI
o KanbkynaTtop e Yacobl

e bpaysep o OTkNOYEHME NUTAHUA

o e ESfile Explorer

Ha cnepyouwem pucyHkKe npeacTtaBNeHO COAepXXaHue rMaBHOWM CTpaHuLpbl
ocumnnorpada. lNpoBeanTe Nanbuem BAEBO NN BNPaBo, 4TOObl 0TOOPasnTb
ocTaBLwmecs npunoxenus. Cm. pucyHok 13-1.
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PucyHok 13-1. VIHTepdenc rnaBHOM CTPaHULbI

13.1 MarasuiH npmioXXeHnn

HaxXmute Ha 3HA4YOK MarasmHa NpPUIOKEHNIN Ha rNaBHOW CTpaHuLe, YTOoObI
nepenTn K MHTepdency marasmHa NpUIoXeHnn, Kak Noka3aHoO Ha PUCYHKe
14-2. Mara3svH npunoXxeHum ekn4yaeT B cebs pasgensl Network, Local, U-
disk n About.

v WPS Office
\Z/

Smart Oscilloscope —
OPEN

ko
8
©

o

< <
PucyHok 13-2. MarasunH npunnoxeHuin
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CeTb

Haxxmumte Ha «Network», 4To6bl OTKPbITb CANCOK NPUIOXEHNNA.

HaxmuTe Ha 3Ha4oK NMPMNOXEHNA, 4YTOObI MPOCMOTPETb CBEOEHWNA, TaKMNE KakK
HOMEP BEPCUU TEKYLLETO NMPMNNOXeHNA n onncaHme npunoXxXeHmd, N HaxXmMmTe
Ha 3€eJIeHyl0 Oonuunio OTKPbITUA HKXe, 4YTOObI OTKpPbITb NI YCTaHOBUTDbL
Tekywee npunoXxXeHwme.

Haxmute Ha 3eneHylo onuuilo crnpaBa OT CNMcKa MNPUIOXEHWUA, YTOObI
OTKPbITb V1 YCTAHOBUTb NMPUNOXEHME.

Local

[MpunnoxeHus, KOoTopble BbINW 3arpyXeHbl N yCTaHOBNEHbI, OTOOpaxaroTca
nokanbHo. Ecnu nokanbHO OTCYTCTBYET 3arpyXeHHbln ann nakeTta
YCTaHOBKW MPUIOXEHUNS, NHTepdenc otobpasnt cooblueHme «There are no
available apk files in the local directory» («B nokanbHom kaTanore HeT
OOCTYMHbIX darnnoB apk»).

U-disk

NHTepdeinc U-gucka otobpa3nT NpunoXXeHns, KOTopble MOXHO OTKPbITb Ha
USB-gucke.

Ecnn USB-gnck He noaknitoyeH, nHtepdenc otobpasnt coobuieHme «U-disk
not inserted».

Ecnn nocne nogknioveHus USB-gucka Ha USB-ycTpomcTBe OTCYTCTBYHOT

dannbl apk onsa yctaHoBKU, MHTepdenc otobpaxkaeT coobuleHune «There is no
available apk file in the U disk directory».
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About

B wuHTepdence «About» MOXHO NpocMOTpeTb Mogenb 060pynoBaHuUS,
NPOMYCKHYK CNOCOBHOCTb, CEPUIHLIA HOMEP, NHDOPMaLMIO O Bepcun, gaTy
OTrpy3km 1 uHPopmauymio 06 yCTaHOBNEHHbIX onuuax. OTtkpowuTe
BUPTYanbHYIO KnaBuaTypy W BBeOUTE HOMEP NULUEH3NW AN YCTAaHOBKM
COOTBETCTBYIOLLMX ONLUN.

PucyHok 13-3: IHTepdenc «About»

Mo>xHo ycTaHoBuTb cneaytowme onumm: UART, LIN, SPI, CAN, 12C, 1553B, 429
W [Opyrme nocnepoBaTenbHbie gekogepbl  (cm. rnaBy  «3anyck un

OeKoanpoBaHmMe NnocnenoBaTeNbHOM LUWHbI»).

13.2 HacTpoiikmn

Haxmunte Ha «Settings» Ha rnaBHOW CTpaHuLUe, 4TOObI BONTK B MHTEpdenc
«System Settings». HacTpoikun B nntepdence HacTpoek BkatoyatoT Network
& internet, Display, Sound, Storage, System wun About Oscilloscope, kak
nokasaHo Ha pucyHke 13-4.
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System

E "q About Ozcilloscope

PucyHok 13-4 VIHTepdenc HacTpOMKn CUCTEMbI

NMopknioueHme WLAN (Heo6xogmmo nogkniounTtb mogynb Wi-Fi)

Haxxmunte Ha 3Ha4vok «WIFI», 4Tobbl BONTK B HTEpdenc HacTpoek WLAN, kak
nokasaHo Ha pucyHke 13-b.

o Network & internet

— WI-FI

PucyHok 13-5. Hactpowka nogkntoveHus WLAN
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Haxxmute Ha naHenb BKIKOYEHUA/BbIKTHOYEHWS, YTOObI BKNOYNTL DYHKL MO
WLAN. Ocuwmnnorpad MOXET aBTOMaTMYEeCKWM CKaHMPOBATb OKpyXaroliue
6ecnpoBoHble CETU 1 OTOBpaXkaTb X MMEHA B BUAE Crucka.

Haxmute Ha 6ecnpoBOAHYO CETb, K KOTOPOWM HY)XXHO MNOAKIHOYUTLCA, U
nosiBUTCA NoJsie BBOAAa Napons. Beegs naposb ¢ MOMOLLBIO BUPTYanbHON
KnaBmaTypbl, HaxXxmute Ha «Enter», yTobbl Mogknto4YnTb ocumnnorpad K
6ecnpoBOAHON CETW.

[Nocne nogkntoYeHUs CETU HAaXMWUTE Ha LLUECTEPEHKY HACTpPOek cnpasa OT
ceTtu, 4Tobbl NpocmoTpeTb ee MAC-agpec, |IP-agpec, wnto3, DNS n gpyryto
noapobHyo nHdopmauuio.

Haxmute Ha TekyLlyto CeTb, YTOObI MONYYNTb AOMNONHUTENbHbIE HACTPONKN
nna WIFI.

Ethernet

Mogokntounte pasbem LAN ocuumnnorpacda k cetm Ethernet. [locne
nogkntoyYeHnsa Haxmmte Ethernet, 4To6bl BONTN B NHTEPENC HACTPOMNKN
Ethernet, cm. pucyHok 14-6.

11:56 AM @ ¥

€ Ethernet
s
NetrTyvf\sk )
Gaxem‘/a‘y‘
DNS‘1 : 3
DNS2

4

Ethernet Ip mode
HCP

13-6. HacTtpowkun nogkntoveHus K cetn Ethernet
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Touka gocTyna m co3gaHme TOYKM AOCTyna Ha MmoobunbHOM TenedgoHe
(TpebyeTca nogknioueHne monyna Wi-Fi)

Haxmunte «Network» n «Internet» -> Touka goctyna v obLmin gocTyn K CETH,
4TOObI BONTW B MHTEPenc HacTponkn Toukn goctyna WLAN.

Haxmute « WLAN Hotspot», 4To6bl BONTK B TOYKY AOCTyNna N OTKPbITb ee. C
NOMOLLIbIO BUPTYanbHOW KnaBmaTypbl MOXXHO BBECTU MMS CETU W NAPOb O
HacTpoeK, KakK mMnokKasaHo Ha pucyHke 13-7. [pyrue ycTpomcTBa MOryT
obmeHuBaTbca damnamun obnact BMOAMMOCTW, MOAKIKYAACb K TO4YKe
BUOVNMOCTMW.

1M574M @ &

€ Hotspot & tethering

Ethernet tethering

PucyHok 13-7. HacTpowka noptatuBHom Touku goctyna WLAN

Owncnnen

Haxmmte Ha 3Haukm pgucnned, 4YTobbl HACTPOUTb YPOBEHb SPKOCTU
ocumnnorpada, TEMHy Temy, obown, pas3mep wpudta wm pasmep
OTOOpaXkeHus.

YpOBEHb APKOCTN: 4TOBbLI HACTPOUTL APKOCTb ANCMIES 9KPaHa, HEOBXoANMO
nepeTawnTb NHONKATOP COCTOSAHUS.
TemHas Tema: 910 (PyHKLMSA MCNOMb30BaHMNA YepPHOro oHa, 4Tobbl NPOAINTb
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CPOK cnybbl 6baTapen Ha HEKOTOPbIX 3KPaHax.

O6oun: YcTtaHoBKa 060€eB aKpaHa.

Paamep wpundTta: VIameHeHne pasmepa wpudTa gncnies CUCTEMBbI.

Pasmep OTO6pa)KeHVIF|Z YBennyeHne wnu YMEHblLLUEeHne 3Nn1eMeHTOB Ha
9KpaHe. HeKOTOpre NnpnNoXeHma Ha aKpaHe MOIryT MUSMEHATb NMOJIOXKEeHWe.

3ByK

Haxmute Ha 3HayoK «sound» M nepetawmTe WMHOUKATOP COCTOSIHUS B
pasgene 3ByKa, YTOObl M3MEHUTb FPOMKOCTb MyNbTUMEOMa, TPOMKOCTb
OyannbHMKa N rpOMKOCTb YBeAoMIeHUn. HaxxaB Ha menoguio yseaomMeHus
NO YMONYaHWO, NPONANTECH MO CNNCKY BBEPX W BHWU3, 4YTOObI BbIOpaTb
Menoguto, 3atem HaxkmmTe Ha «OK»,

XpaHeHwme

Haxmmnte Ha «Storage», 4TOObl BOWTM B WHTEpdENC MNpPOCMOTpa
NPOCTPAHCTBA [O/19 XpaHeHWs, 3aTemM npocMoTpuTe OOLIy0 eMKOCTb
XpaHunuuia, pasmep OOCTYNHOro NMpoCTPaHCTBa, a Takxke pas3mMep namaTtum
NPUNOXEHNN (OaHHbIE TMPUNOXEHNA W MEeOUNAKOHTEHT), N3006paXxeHun,
B1OE0, ayamo (My3bika, pPUHITOHbI, MOAKACTbI U T. [.), 3arpy>KaemMoro KOHTEHTa,
OAHHbIX KaLla 1 T. 4.

306

Ecnn nopgkniodeHo USB-yctponctBo, o0Tobpasutca o0was eMKOCTb
XpaHWIML@Aa N OOCTYMNHbIA pasmMep NamMsaTW, a TakXkKe MOXHO yaanuTb W
otchopmaTmpoBaTb SD-kapTy.

CHMMMOK 3aKpaHa

Haxmute Ha CHMMOK 3KpaHa, 4YTOObl BOWTW B HACTPOMKMN COXPaHEHUS
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CHMMKOB 3KpaHa, 1 BKNtoumnTe napameTp «Save screenshot to U disk». Korga
coeguHeHne c¢ U-guckom 6OymeT pacno3HaHO, CHMMOK 9KpaHa Oyper
coxpaHeH Ha U-gucke nepBbiM (NyTb - PictureScreenshot). Npwn oTcyTcTBUN
ancka U ecnu gnck noakntovYeH, OH COXPaHAETCS B JIOKANIbHOM XPaHULLE.

A3bIk M meTO4 BBOOA

HaxXmuTte Ha 3Haukm «System — language» 1 BBoaa, YToObl yCTaHOBUTb A3bIK
cucTeMsbl 1 cnocob BBoaa.

A3bik: gobaBbTe A3bIK W MepeTalimMTe ero Ha MepByld MO3ULMIO CrMcka
A3bIKOB, YTOObI cAenaTb ero CUCTEMHbIM A3bIKOM.

[MpoBepka opdorpapumn: ecnun aTa GYHKUMA  BKAOYEHa, Obyaet
aBTOMAaTNYECKWM NPOBEPATLCA NPaBUIbHOCTb BBOAA TEKCTA.

OKpaHHas kKnaBmaTypa Bk/o4yaeT B cebs knasmaTtypy Android m Gboard,
HaXMWTE Ha 3HA4YOK yrnpaBleHUs SKpPaHHbIMW KnaBuaTypamu, 4YTOObI
OTK/OUYNTb OOHY N3 HUX.

[lononHuTenbHblE HACTPOWMKW BKAKOYAKOT NPOBEPKY opdorpadunn, cnyxoy
aBTO3aMNoONIHEHWNS, NNYHbIN CNOBapb, CKOPOCTb YKa3aTess.

Hata n Bpems

Haxmute Ha «System» — 3Hauku paTbl U BPEMEHWN, YTOObI YCTAHOBUTb
CNCTEMHYIO OaTy 1 BPEMSI.

icnonb3oBaHMe CeTEBOro BPEMEHMN: €CN 9Ta ONUUSA BKJIIOYEHA, B Ka4ecTBe
CUCTEMHOro BpPeMeHN OyaeT MCNonb3oBaTbCA BPEMSs, NpenocTaBneHHoe
ceTblo.

[NMocne BKAOYEHUs 9TOr0 napameTpa [aTy U BpPeMs Henb3f YCTaHOBUTb
BPYYHYIO.
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YcTaHOBUTL gaTy: YCcTaHOBKA CUCTEMHOWN AaTbl BPYYHYIHO.
YcTaHOBUTL BpeMst: YCTaHOBKA CUCTEMHOIO BPEMEHW BPYYHYIO.
BbibpaTb YacoBOW NosAC: YCTaHOBKA YaCOBOro Nnosica BPY4YHYHO.

icnonb3oBaTb 24-4acoBYyO CUCTEMY: EC/IN 9Ta ONLMSA BKOYEHA, CUCTEMHOE
Bpems byaeT 24-4acoBbiM, @ €CN BbiK/TlOUYEHa, 12-4acoBbIM.

06 ocuwmnnorpadge

B nHtepdence «About» cogepxmntca opugnyeckana nHopopmauuna, sBepcus
Android, IP-agpec, Homep cbopku 1 gpyras nHpopmauums.

MoppepxmnBaemble obHoBNEHUsA OHNaWmH: oOHOBNEHME
BKJTKOYEHUSA/BbIK/TIOYEHUA CNCTEMbI, OOHOBNEHWE NPUNOXEHNH, OBHOBNEHNE
NHTepdelnca 3arpy3kum, 06HOBEHE PYKOBOACTBA MNOIb30BaTENS...

13.3 Ynpasnenmue dannamm

MpunoxeHne meHepxepa dannoB MoXeT obecneunTb ObICTPbIA OOCTYMN U
ynpaBfieHne pasnnyHbiMu pamnamm, XpaHawmmmncs Ha 06opygoBaHNN.

HaxXmumnte Ha 3Hadok npunoxeHus «Files» Ha akpaHe rnaBHOW CTpaHWULpbI,
4TObObI BONTW B MHTEP(ENC yrnpaBneHmns ¢amnos.

Recent: nokasbiBaeT painbl, KOTOpbIE ObIN HEQABHO OTKPbLITHI

Classification: npocmoTp dannos no Tmnam, Bko4asa n3obpaxeHus, BUAEO,
ayamno, 0OKYMEHTbI, 3arpy3kum, STO n T. a.

Local: npocmoTp cogepXmmoro, XxpaHsuieroca B ocuunnorpadge, B
TPaguLMOHHOM pexmnme cnmcka nanok. Ecnu nogkntoveHo USB-ycTpoincTeo,
cogepxumoe USB-ycTpoincTBa Takke MOXET ObITb [OCTYNMHO Yepes3 BHELLHEE
XpaHununuie.

PyxoBopgcTBO no akcnayaraumm. Ocunnnorpad nopratnsHbin VESNA OVS1



[na paboTbl ¢ harinamm NPOCTO HAKMUNTE U yaepXXMBaUTEe ognH dani, 4Tobbl
BblbpaTb ero. BoibpaHHbIN hann 6yaeT noOMevYeH CUHNM cuMBOIoM ». 3aTem
HaXXMMTEe ocTaBLmecs gawmnbl gnsa Bblbopa. 3aTeM HAXXMUTE Ha OCTaBLUMECS
dannbl, 4ToObI BbIGpaTh NX. ECNn HEeobXxoanmo BbibpaTb BCe hamsbl, HAXXMUTE
3HA4Y0K B MPaBOM BEPXHEM Yry 9KpaHa n HaxxmuTe Ha «Select all», 4To Takxe
BK/IKOYAET KOMMpPOBaHWeE, Bbipe3aHune, cxaTtue, nepenmMeHoBaHne n gpyrme
onepauyun. HaxmmTte 3Ha40OK KOP3UHbI, 4TOObI yoanuTb dannobl.

13.4 Kanbkynarop

Haxmute Ha 3Ha4oK KanbKynAToOpa Ha rnaBHOMN cTpaHunue, 4YTOObI OTKPbITb
NMPpUIoXeHNe KallbKyJ1dTOopa.

KaﬂbeﬂﬂTOp MOXET BbINMOJ/IHATL MPOCTbl€ BbIHNCNEHUNA  CITOXEHWA,
BblHNTaHNA, YMHOXEHWNA N OENEHNA, @ TaK)KE Hay4YHbl€ BbIHNCTEHNA.

13.5 bpaysep
Haxmwnute Ha 3Ha4yok Opay3epa Ha rnaBHOW CTpaHuue, 4Tobbl BONTU B

nHTepcpenc bpaysepa. locne aToro, ecnu COCTOAHWE CETU XOopoluee, OH
MOXET MoNny4nTb gocTyn K VIHTepHeTy.

13.6 Nanepen
Haxmute Ha npunoxeHmne «Gallery» Ha rnaBHoOWM cTpaHuue uHTepdeinca,

yTOObl BOUTU B MHTEpdEnc npocmMoTpa n3obpaXkeHUW, Kak NoKasaHo Ha
purcyHke 13-8.
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PucyHok 13-8. VIHTepdeinc npocmMmoTpa n3obpaxeHuim

[anepes npenocTaBnseT NOKaNbHO COXpaHEeHHble doTorpadun/smuageo c
dyHKUMAMN  NPOCMOTPa  M300paxeHunn/Bnageo ©n  pegakTUpPoBaHUA
doTorpadpui.

B uHTepdenrice npocmoTpa M300paxeHNn nN306paKeHnss N BNAEO MOXHO
KnaccuguumpoBaTb MO pas3HbIM KaTeropusm B COOTBETCTBUM C METOLOM B
BEPXHEM JIEBOM Yrfly W HaXumMaTb Ha HUX, 4YTOObl npocmaTpuBaTb
n3006paxeHns Nnn BULEO.

[Mpy NpocMoTpe N306pPaXKEHUN HAXXMUTE HA HUX, YTOOblI OTOOPA3nNTb X Ha
Becb 3KpaH. [Mpn npocmoTpe BMAOEO npoBeauTe nanbLEeM BNEBO U BrMpPaBo,
4TOObI BbIOPATh BUOEO, KOTOPOE HEOBXOAMMO BOCMPOU3BECTN. HaxXmumTe Ha
KHOMKY BOCMNPOM3BEAEHNS B BUAE TPEYrofbHUKA, W BUOEO HAYHET
BOCMNPOM3BOANTLCA  aBTOMAaTUYECKW. KocHunTecb  3kpaHa,  4TOObI
NPUOCTaAaHOBUTb BOCNpomn3BeaeHme. B pexxnme otobpaxeHmnm Ha BECb 9KpaH
nepetawmte wn3obpaxeHns BNEeBO W BMNpaBo, 4YTOObl MNPOCMOTPETH
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 NpOCMOoTpa N3o6paxeHnm

Mpn npocmoTpe M306paXeHUM U BUOEO HAXKMWUTE Ha OMUUIO B MNpPaBOM
BEPXHEM YI/ly 9KpaHa 1 LWEeNKHUTe, YToObl BbiOpaTb 9nemMeHThbl. I3o06paxeHuns
N BUOEO MOXHO BblOpaTb. HaxxmmTe Ha 3Ha4YOK KOP3MHbI B MPaBOM BEPXHEM
yrny aKpaHa, 4tobbl yoanmntb n3006paxeHuns nnm suaeo.

Mpn nogknoyeHnn USB-ycTtpowmctBa K ocuwnnorpady, ecnn Ha USB-

YCTPOMCTBE €CTb W3006paxeHuss nnm BWUOEO, OHWM OyayT aBTOMAaTUYECKW
oTobpaxaTbcs B MHTEpdENCE NPOCMOTPa N300paxKEHN.

13.7 Kanenpgapb

HaxmwuTte Ha 3Ha4ok npunoxeHuns «Calendar» Ha aKpaHe rnaBHOWM CTPaHWLbl,
4TObObI BONTN B MHTEP(ENC KaneHaaps.

Haxmunte Ha «TODAY» B npaBOM BEPXHEM Yriy aKpaHa, YToObl NepenTun
HENOCPEACTBEHHO K CEroAHsLLHEN aaTe.

HaxmunTte Ha gaTy B N€BOM BEPXHEM Yriy aKpaHa, YTobbl HACTPOUTb CTUIb
oTOOpaXeHnsa KaneHgapsa No gHAM, HefleNnaM N MecsLaMm.
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13.8 AnexTpoHHbIe MHCTPYMEHTDI

Mpuno)xeHne aNeKTPOHHbIX MHCTPYMEHTOB MOXET NPefoCcTaBUTb YO0OHbIN
Habop 9NEKTPOHHbIX MHCTPYMEHTOB /151 BbIYUCNEHUSA.

1202PM @ ¥
Res Vol divider cal
Reactance cal
Colored ring R cal
Resonant cal
RC filter

Parallel resistance

Three-terminal voltage

Node voltage division

Precise resistance

PucyHok 13-10. QyHKLMA 3NEeKTPOHHbIX MHCTPYMEHTOB /151 BbIMMCIEHUS

13.9 Yachbi

HaxXmmte Ha 3Ha4yoK BPEMEHM Ha Tr[NaBHOM CTpaHULUE WA 3HAY0K
npunoxeHuna «Clock», 4Tobbl OTKPbITb 3KpPaH HAaCTPOEK YacoB, Kak nokasaHo
Ha pucyHke 13-11.

ByannbHuMK

Add an alarm: HaxmunTte Ha KHOMNKY «+» HUXXe, 4TOObl 06aBUTb BYOUNTBHUK U
co34aTb HAaCTPOMKMN.

Alarm time: nepetawmTe po30BylO TOUKY Ha undepbnaTte, 4ToObl yCTaHOBUTb
yachbl, U NepeTawmTe eLle pas, YTobbl yCTAaHOBUTb MUHYTHI.
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Repeat: goctynHO ¢ noHegenbHMKa NO BOCKPECEHbE, HAXMUTE Ha 3HA4YOK
KaneHgapss cnpasa, 4ToObl BOWTW B KaneHgapb Ans WHOMBUAYaNbHOro
BblbOpa.

Alarm ringtone: Bblbepute wmenoguto OyaunbHMKa, NoagepXuBaeT
NoKanbHy Menoauto, CUCTEMHYIO Menoguto, OTCYyTCTBME MENOONN.

Label: npn cpabaTtbiBaHUM 6yannbHUK bynet otobpa)xkaTbCca Ha aKpaHe.
Delete alarm: HaxmunTe Ha Bpems ByansnbHMKa, KOTOPOE HY)XXHO yOanuTb, B
cnucke n BblbepuTte «Delete» B HMXXHEN 4aCTU CTPaHNLbl PpeaakTMPOBaHNS

OyaonnbHMKa.

Switch status: HaxmwuTe Ha nepeknw4aTenb 3a OyaAUNbHUKOM, 4YTOOBbI
BKJTFOUYUTb U BbIKTHOYNTb €ro.

MwupoBoe Bpems

Add region: Haxmmte Ha KHOMKY BHW3Y C W306paxeHmem rnobyca w
BblIbepuTE ropon B CNmMcke ropoaos.

Tanwmep

Add timer: BBegute yac, MUHYTbl U CEKYHAbl, HAXMUTE Ha TPEYrofbHYHO
KHOMKY, 4TOBblI Ha4YaTb 06paTHbIN OTCYET.

Delete timer: Haxxmute «DELETE», 4To6bI yoanuntes Tanmep.

Pause: Haxmwute Ha KHOMKY C [BOWHbIM MPSAMOYrofibHUKOM, 4YTOObI
NPUOCTAaHOBUTb TaMep.

CekyHpomep

Start: HaxxmuTe Ha TpeyronbHyo KHOMKY, YTOObl HaYaTb OTCYET BPEMEHMN.
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Pause: Haxxmumte Ha KHOMKY C OBOWMHbLIM MPSMOYrOfIbHUKOM HUXE, YTOObI
NPUOCTAaHOBUTb CEKYHOOMEP.

Mark: HaxxmuTte Ha Kpyrnyto KHOMKY, YToObl coenatb OTMETKY.

PucyHok 13-11. YcTaHoBKa BpemeHu

13.10 OTKnioueHme NnuTaHmNa

Haxmute n yaepxmBante KHOMKY NUTaHWUSA @ YTOObl OTKPbITb MEHIO
HaCTPOWMKW BbIK/TKOYEHWS MUTaAHNSA, KaK NokKa3aHo Ha pucyHke 13-12. QyHKums
BbIK/IIOYEHNS NUTAHUA COAEPXUT 4 BapuaHTa: BblK/NIHOYEHME, Nepe3arpysKa,
PEXNM 0XKnaaHus, 6NoKMpoBKa akpaHa.
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PucyHok 13-12. NHTepdenc BbikoYeHUs NMTaHUs

O
BbikntoueHue: HaxmmnTe KHOMNKY , YTOObI BbIKNHOYUTL ocumnniorpad.
Mepesarpy3ka: HaxxmunTte KHOMNKy , YTOObI BbINO/IHNTbL Nepe3arpyaKky
ocumnnorpada.
Pexxmum oxumpgaHuma: Haxmmte Ha KHOMKY , 4YTOObl NepeBecTr

ocumnnorpad B pexnm oXuaaHuns, HaXXMUTE Ha KHOMKY NUTaHWSA @ YTOObI
BbIBECTW €r0 U3 PEXMMA OXNOAHUS.

S

BnoknpoBka 3akpaHa: Haxmute KHOMKy , 4TOObI 3abnokmpoBaTb
aKpaH ocuwunnorpacda, NoBTOpUTE 3TO AENCTBUE, YTOObl pa3bnokmpoBaTb
9KpaH.

13.11 MposogHmk

Vicnonb3ymnte 6pay3ep damnos ES gna 6ecnpoBogHon nepepayn cdhannos
ocuunnorpada Ha KOMMNbTEPLI U CMapPTEOHDI.
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MopgkntounTte ocumnnorpad kK Wi-Fi n HaxogmnTecb B TOM XXe CETEBOM LUIO3E,
yto ” KomnbtoTep/cmapTdoH, HaxmuTe «Network» B npaBor 4acTu
nonb3oBaTtenbckoro nHTepgenca ES file Explorer, 3atem HaxmuTe «View on
PC» n «TURN ON», 4ytobbl nonyunTsb ftp-agpec v nopr.

553PM * @

O ol ViewonPC ¢

Network Status

<unknown ssid>
L)
-
L]

Input the address on your PC

fp://192.168.2.129:3721/ <

PucyHok 13-14. ES file Explorer

Ha komnbloTepe: yctaHoBUTE nNporpammy ftp-knmeHT, B KayecTBe npumepa
3necb mcnonblyetcs FileZilla. Tlomectnte KomnbioTeEp U ocuwnnorpad B
OOVH CETEBOW L3, CO30AWTE HOBbLIA CaWT, WNCMNOAb3YyUTE MNPOTOKON
nepegayn ¢awmnos FTP, BBegute agpec XxXoCcTa WM HOMep MoOpPTa,
CreHepupoBaHHble NpoBoaHMKOM ¢ainnos ES ocumnnorpada, n yctaHoBuTte
TWN BXOOa B CUCTEMY - aHOHNMHbIW.

X || Remote site: ’ A

/
? .appMarkerCache

Protocol: | FTP - File Transfer Protocol v 7 estrongs
9 UserGuideCache
Hot (192168219 ot 520 | | e
7 Android
w7 appMarket
2, Audiobooks
? backups
7 DCIM

General Advanced Transfer Settings Charset

Encryption: | Use explicit FTP over TLS if avalable v

Logon Type: | Anonymous v

PucyHok 13-15. FileZilla
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Ha cmapTtdoHe: yctaHoBUTE NpunoxeHne ftp-knneHT, B Ka4ecTBe npumepa
MOXHO B3ATb npunoxeHme ES file explorer. Pazamectnte cmaptdoH 1
ocuwmnnorpad Ha 0 QHOM CETEBOM LWINKO3€, oTKpounTe ftp n BBegnte URL-agpec
N HOMEpP ropTa, creHepupoBaHHblie ocuwunnorpacdom ES file explorer, n
NOAKNOYNTECH (BBOA YYETHOW 3aMMCKy 1N Napons He TpebyeTcs).

15116 & ol T .

192.168.2.129

URL 192.168.2129 Download

Port 3721
Movies

CIM
Account DCIN

Password appMarket
backups
Mode
Pictures

Codec

Android
Title

UserGuide
Music

Podcasts

Ringtones 0

&

PucyHok 13-16. ftp cepBep Ha cmapTdoHe

13.12 MynsT™mmerTp (Tonbko ana mogenm OVS1-40xM)

DyHKUMN MyNbTUMETPa onuncaHbl B pasgene «MynbTumeTpy.

Fnasa 14 [uncraHynoHHOE ynpaBneHme
B aTon rnaeBe onucbiBaeTca NpMMEHEHME XOCT-KOMMbOTEPA, MOOWUIBLHOIO
OVNCTaHUMOHHOro ynpaeneHuss n komaHpg SCPI, 4yTtobbl NOHATbL YHKLMWN

AVNCTaHUMOHHOro ynpasnenumsa ocumnnorpada cepum OVS.
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e  XOCT-KOMMNbIOTEP
e MobunnbHoe gnCcTaHUMOHHOE ynpaBfieHne
e SCPI

14.1 XocT-KOMnNbloTEP

[na ynpasneHmna nprnbopom ¢ NOMOLLbIO NporpaMmMHOro obecnedyeHms XocT-
KOMMNbOTEPA CHa4vana Heobxoaumo ycTtaHoBUTbL pApavBep NI, 3atem
3arpysntb W YCTaHOBWUTb nporpammHoe obecnedeHne RemoteDisplay.
[laHHOe nporpammHoe  obecneyeHme MNPUMEHMMO  TONbKO  ANd
ocuwmnnorpada cepum OVS.

14.1.1 YcTaHOBKa NporpaMmMHOro o6ecne4yeHms XocT-KOMnbloTEpPaA

MpunmeyaHwme: [MporpammHoe obecne4yeHmne XOCT-KOMMbIOTEPA
noanep>XmBaeT ToNbKo onepaunoHHyto cuctemy Win7 nnm 6onee no3gHtow0
Bepcuto. CHayana Ha KomnbioTepe Heobxoanmo yctaHoBUTbL aApamBep NI-
VISA.

14.1.2 NogxnioueHmne XxoCcT-KOMNbIOTEPA

MopknioyeHme ¢ nomowbio USB: noagknwounte USB-ycTpomcTtso K
KoMNbloTEPY U ocumnnorpady ¢ nomoulpio USB-kabensa nepegaym gaHHbIX.
[Mocne Toro, Kkak KomMnbtoTeEP pacno3HaeT USB-ycTpomncTBo, OTKPOMTE XOCT-
KOMMbIOTEP, YCTAHOBUTE pexinm nogkntoyeHns Ha USB , 1N nHopmauns
o6 ycTpomcTtBe oTObGpa3uTca B Mone oTobpaxeHus wHdopmaumnm o6
YCTPOWCTBE B MPaBOM HMXHEM Yyrany. OTO O3HayaeT, 4yTo ocuwunnorpad

HamaeH. Haxmunte, 4tobbl NOAKNUMNTLCS K BbiIOpaHHOMY ocumnnorpady.

NMogknioueHme ¢ nomouwbio WIFI: B HacTpoinkax ocumnnorpada — MeHIo
WLAN Bbibepute WIFI n nogkntounte 10T Xe WIFI K komnbioTepy, 4TObbI
ybeanTbCcs, YTO KOMMbIOTEP M ocuymnnorpacd HaxogaTcAa B OOHOM cCeTu.

. USB
OTKkpownTe XOocCT-KoMnbioTeEP, ycTaHoBUTE Net _ B KayecTBe pexunma
nogkato4YeHnsa, m unHdpopmauna ob YycTpoucTBe oOToOpasnTcsa B Mnone
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oTobpaxeHuss nHpopmaumm o6 yCTPOMCTBE B MPABOM HUDKHEM Yray. ITO
O3Ha4yaeT, 4YTo ocumnnorpad HampeH. HaxmwuTte, 4ToObl NOOKAOYUTLCA K
BbIGpaHHOMY ocuunniorpady.

MopknioueHne c¢ nomouwbio BBopa IP-apgpeca: B cnyyae ceteBoro
noakntoyeHns (WIFI nnn LAN) Hanpsamyto BBeguTe |IP-agpec nogknoyaemoro
ocumnnorpada B none oOTobpaxeHus wHpopmaumm o6 YCTPOUCTBE
ocumnnorpada B MPaBOM HWMXKXHEM Yray, a 3aTeM HaXMnUTe Ha KHOMKY
COCTOSIHUA  noakadeHna  ocuwunnorpada. XocT-komMmnbioTep  byaet
NOAKIOYEH K ocumnnorpady, COoTBETCTBYOLEMY BBeAeHHOMY |P-agpecy.

14.1.3 OnuncaHme ocHOBHOro nurepdenca

1 2 3 4 5 67 809

PucyHok 14-2. IHTepdenc xocT-komMmnbtoTepa

Haxmute, 4Tobbl BbINTU 13 MPOrpaMMHOro
1. KHonka

obecneyeHnsa XoCT-KOMMNbIOTEPA
BK/THOYEHWSA/BbIKTIOYEHUS

XOCT-KOMMbIOTEPA
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2. .KHonKa COCTOSIHUS
noakntoveHnsa ocumnnorpada

KHonka nmeeT aBa COCTOSAHUS:

3eneHbl LUBET: NOAKIIYEHME K
BblOpaHHOMY ocumnnorpady npn HaxaTun
KpacHbI UBET: OTK/IIOYEHNE OT
ocuwunnorpada npn HaxaTuu

3. KHonKa ObicTpon
Kamepbl

HaxmunTe, 4tobbl ObICTPO caenaTb CHUMOK.
CHUMKIN XpaHATCA B TOKaNbHOM KaTanore
C:\Users\Public\Pictures

4, KHonKa BMAOeo3anmcum

HaxmunTte, 4Tobbl BKNOYNTL NN
BbIKNMOYUTb PYHKLUMIO Bnageo3anmncu. Bugeo
XpaHATCA B /IOKaNbHOM KaTanore
C:\Users\Public\Videos

5. KHonKa XpaHeHns Ha
XOCT-KOMMblOTEPE

3agaeT MmecTa XpaHeHWS CHUMKOB 1
BMAeo3anncem

6. Bbl60p pexvnma

noakatoyeHnsa ocumnniorpada

[locTynHbl nogkntoyeHms ¢ nomoulbto USB
n WIFI

MpumeyvaHwme: MNogknioueHmne ¢
nomouwbio WIFI oon)xHo rapaHTnpoBaThb,
4yTO ocumnnorpac n KoMnbrOTEP
HaxoaATCs B OOQHOM ceTn

7. Obnactb oTOGpaxeHms
XOCT-KOMMblOTEPA

CuHXpoHHOEe oTobpaxeHme ¢
ocumnnorpagom

8. OTobpaxeHue
nHdopmaumm ob
ocuwmnnorpade

OTobpaxeHune mogenn ocumnnorpada,
pexmnma nogKkntoyYeHns, CEpUNHOro
HoMepa, IP n gpyron nHpopmaumum, Bbibop
ocumnnorpada ansa NnoaKnYeHms

9. ObnacTb ynpaBneHus
dbopmow curHana xocT-
KOMMblOTEPA

KHonka obnactu ynpasneHust Gopmon
CUrHana MMeeT Ty Xe (PYHKLMIO, 4TO 1
KHOMKa Ha ocumnnorpade

14.1.4 OnncaHme paboyero nHrepgenca

XocT-koMMbloTEP U ocuwunnorpad oTobpaxatTcsl CUHXPOHHO, a Pexmm
paboTbl C OCLMNOrPaMMON N PEXNM OTKPLITUS U 3aKPbITUA MEHIO TakMe Xe,
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KaK N Ha ocu,mnnorpacbe; neBasd KHOMKa MbIlWn N Pexxnm p860TbI OoOoHWNM
nanbuemM Takme xe, um oba OHW MOTYT BbIMONMHATbL onepaunn CKOJIbXEeHWNA,
Lenyka, nepetackmBaHmMAa U T. A.

14.1.5 XpaHeHune n npocMoTp n3obpaxeHnim n BUaeo0.
HacTtpokn xpaHeHns n3o06pakeHnin n BNgeo:

OTKpONTE HACTPOMKN XPaHUIULLA XOCT-KOMMbOTEPA ﬁ», 3afjanTe MecTo
XpaHeHnA N306paXxeHnin n BUOEO, Kak NoKa3aHO Ha PUCYHKE HNXE:

Setting X

Snap:  |C:\Wsers\Public\Pictures

Record: | C:\Users\Public\Videos

0K Cancel

PucyHok 14-3. HacTporka XxpaHunuuia XocT-KkoMnbloTepa

CHuMKM xpaHATca B nokanbHom kaTtanore C:\Users\Public\Pictures no
ymon4yaHuto. Mbl Takxke MOXEM XpPaHUTb UX B KaTtanore, KOTOPbIA Mbl CamMu
onpegensieM B COOTBETCTBUMM C HALUMMW COOCTBEHHbIMW MOTPEOHOCTAMMN.
Hanpumep, mbl xpaHum dotorpadum B Katanore «mini photo» Ha gucke E-
drive. MecTo XxpaHeHus1 BUOeo MOXHO 3a4aTb TakMM Xe obpasom, 1 3atem
HaXkaTb Ha «OKb».
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Setting 3 | Browse for Folder X

EE—EF
Snap: |C:\Users\Public‘Péctures ’ |
&= Pictures A
Record: iC:\Users\DublicWideos \ ‘= Windows (C:)

o Software (D:)
V s SCE)
OK Cancel BANDIZIP-PORTABLE-GL-64BIT
Clash for Windows
Continuum
DAUM
DriverGenius

mini photo
Netease v

PucyHok 14-4. /IameHeHne KaTanora xpaHeHus

MpocmoTp nsobpaxeHnm n BUAEO:

OTKponTe KaTanor xpaHeHUsa M3obpaxeHwnn (BMaeo), YToObl NMPOCMOTPETL
n306paxeHuns (BUOEO), XpaHSALLMECH HAa XOCT-KOMMbIOTEPE.

= | mini photo = (] X

“ Home Share View 0
« v. A\ » ThisPC » SC(E) » miniphoto v C search min photo

A
=3 This PC
J 3D Objects
B Desktop

| Documents 20200104111930 20200104111932, 20200104111933
: bmp bmp bmp

Jj} Downloads
D Music

| Pictures

M smart

W Videos

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

v
3 items H =
Illesimmes T ol e e e e e — =]

PucyHok 14-5. MpocmoTp n3obpaxxeHunn
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14.2 Mo6mnbHoe ANCTaHLNOHHOE ynpaBJieHme

Ocuwnnnorpadsbl cepmnm OVS nogaepXxmBatoT AUCTaHLUMOHHOE yrpaBneHne ¢
MobunbHoro tenedoHa (Android n iOS). [1na aToro Heo6xoaAnMO 3arpy3nTb
npunoxeHne Android nyctaHosutb ero. [1na iOS nepenanTte B marasunH Apple
n Hangute «Tablet Oscilloscopey, 4ToObl NONY4YUTL €ro.

[locne ycnewHoro noaKMtYeHUs MPUIoXeHUs MOOUIbHOE YCTPOWCTBO
MOXHO MCMNONb30BaTb ANS1 yNpaBneHnsa ocuuniorpadom n oTobpaxxeHuns
NHTepdenca ocunnnorpada B pexxmme peanbHOro BpeMeHw.

PucyHok 14-6. IHTepdenc npmnnoxeHms
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PucyHok 14-7. YcnelwHoe NogkatoyYeHne npunoXxXeHus

MpunoxeHne Android MOXHO NOAKNOYUTbL ABYMS cnocobamu:

1. icnonb3oBaHne nopTaTUBHOWM  TOYKWM  OocTyna  ocuwnnorpada:
MOOUNbHBLIN  TenedoH MOXHO NOAK/IKYNTL K TOYKe pocTyna
ocumnnorpada. Beegute |P-agpec ocuwmnnorpacga 192.168.195.149 B
none IP-agpeca B NpaBOM HWXHEM Yray 9KpaHa pnJ/s YCNewwHoro
NOOK/TOYEHUNS C LIENbIO YripaBNeHns;

2. [Mogxkniounte MmobumnbHbIN TenedoH un ocunnnorpad K cerMmeHTy ceT nog,
oOHMM MapuwpyTmzaTtopom: npocmoTpute |P-agpec ocuwmnnorpada w
BBeguTe 9TOT IP-agpec B NpaBOM HMXHEM yrny MobunbHoro tenedoHa
0151 yCrewHOoro noakato4YeHuns.

PekomeHnayeTca nepsbii cCNOocob NoaKIYEHUS.

14.3 SCPI

Mpnbopbl cepunm OVS no3BonaT NporpamMmMmpoBaTb W ynpaBnsATb
umndpoBbIM ocumnnorpagom ¢ nomoubio komaHpg SCPI («CtaHpapTHble
KOMaHAbl Ofs nporpamMmmmpyemMbix Npnbopos») ¢ KomMnbloTepa Yyepes USB,
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LAN ninun Wi-Fi.
[na nony4yeHms oononHUTENbHOWM NHPOPMaLM 00paTUTECH K PYyKOBOACTBY
NO NPOrpaMmMmMpPoOBaHUIO AAaHHOIO NpoayKTa.

FnaBa 15. ®yHKLUMN OGHOBNIEHUA N MO EePHU3aLNN

B atom rnaBe onucbiBalOTCA MeTOAbl OOHOBNEHWS MNPOrpPamMmMHOro
obecnevyeHna n gononHuTenbHble MyHKUMKU. PekomeHayeTcs BHUMATENbHO
NpoYnTaTh 3Ty rNaBy, YTOObl N3Y4NTb PYHKLUNN OOHOBNEHMSA ocumnnorpada
cepun OVS.

e OO6HOBNEHME NporpamMmHOro obecnedyeHms
e [Jlo6GaBneHwne AoONOAHUTENbHbIX PYHKLN

15.1 O6HOBNEHMeE NporpaMmMHOro oéecneueHmnn

KomnaHus npowmssoguTesib 4acTo BbiNycKaeT OOHOBAEHUS MPOrpamMmmMHOro
obecneyeHna p[Ona  CBOMX MPOOYKTOB. [ona Toro 4yTOo6bI OOHOBUTbL
nporpammHoe  obecnedyeHme ocuwnnorpada, MOXHO  MOAKIOYUTb
ocumnnorpad Kk WI-FI pna pabotbl B ceTM M OTKPbITb MPUIOXEHUE
SystemUpgrade ons npoBepkin n yctaHOBKY OOHOBNEHUS.

No new version!

PucyHok 15-1. NMpunoxeHne SystemUpgrade
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VAN MpumeuaHmne: obpaTntTe BHMMaHWE, YTO HeobxoaMMOo NoAAEepPXMBaATb
MOLLHOCTb ocuwunnorpada 6onee 50% npwv yctaHoBKE OOHOBNEHUNIN NN OIS
obHOBNEHMA NoaknYnNTe ocumnnorpad K aganTtepy, 4Tobbl NpeaoTBpaTUTb
aHoOManbHylo paboTy ocuunnorpada ns-3a HegoCTaTO4YHOWM MOLLIHOCTMW.

YT06bl NPOCMOTPETL TEKYLLEE YCTAHOBNEHHOE NMPOrpaMmmHoe obecrevyeHme
N MPOLUMBKY, HaXMWUTE Ha nporpammHoe obecneyvyeHme «App Store» Ha
cTpaHuye «Home», 4ToObl OTOGPA3NTL MHGOPMALUIO O MPOrpaMmMHOM
obecnevyeHnn n npowmBke ocuunnorpadga Ha akpaHe «About». Cm. pasgen
«MarasuH NnpunoXeHUm».

15.2 [lo6aBnexHme oononHMNTENbHbIX (PYHKLUMNA

Haxmute Ha 3Hauyok «App Store» Ha cTpaHuue «Home», 4Tobbl 0OTO6PaA3nTL
YCTaHOBJ/IEHHbIE VN HEYCTAHOBMIEHHbIE AEKOONPOBAHHbIE (DYHKLMN Ha 3KpaHe
«About». Cm. pasgen «MarasvH npunoxeHunmny.

mare

PucyHok 16-2. YcTaHoBneHHasa pyHKUMA (cnpasa)
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Fnasa 16. CnpaBouHan nngopmaynna

B oTOM rnaBe ykaslaHbl KaTteropuuv w3MepeHun, noaxoadauime ang
ocumnnorpada, N NOOAEpPXMBAEMbIA YPOBEHb 3arpA3HEHUNSA OKPY>KatoLLen
cpepnpbl. PekomeHayeTca BHUMaATENbHO NPoYnNTaTb 3Ty rfaBy, YTOObI N3Yy4YUTb
YyCNOBWS NCNonb3oBaHus ocuunnorpada cepum OVS.

e KaTeropusa namepeHuns
e CTeneHb 3arpA3HeHNs

16.1 KaTeropma namepeHusn
Kateropusa namepeHum ocuymnnorpada

Ocuwmnnorpapbl OVS B OCHOBHOM WCMNOMb3YKOTCHA OS WU3MEPEHUA B
KaTeropmm namepeHunm |.

OnpegeneHme KaTeropmm namepeHms

KaTteropusa namepeHun | npegHasHadeHa ons N3MepEHMiA, BbINOHSEMbIX B
uensx, He nogkntoveHHbix Hanpsamyto K CETUN MUTAHUA. MNMpumepamn
ABMAOTCA M3MepPeHus B Lensax, He nogkntodeHHbix K CETU NMATAHWA, n B
crneymanbHO 3aluLLEHHbIX (BHYTPEHHUX) uensx, noaknatyeHHbix Kk CETU
NMNTAHNA. B nocnegHem cnyyae nepexogHble HanpsiXXeHus SABNArTCA
NEPEMEHHbIMN; MO 3TOM NpuUYMHE  CcnocobHOCTb  06opyaoBaHMA
BblAEPXNBATb NEPEXOHbIE HArPy3KM CTAHOBUTCSH N3BECTHA MONIb30BaTENIO.

KaTteropusa namepenHuin |l npegHasHadeHa gnst UBMEpPEHUIA, BbINMONTHAEMbIX B
Lensax, HenocpeacTBEHHO MNOOK/OYEHHbBIX K HWU3KOBOJSIbTHOWM YCTaHOBKE.
[MpnmepamMmmn a9BNAIOTCA U3MEPEHUSA Ha ObITOBLIX NpMbopax, NMOPTaTUBHbIX
WHCTPYMEHTaX 1 aHanornyHom obopynoBaHu.

KaTteropusa namepenun lll npegHasHadeHa gisi USAMEepPEHUIA, BbINMONTHAEMBbIX B
3naHun. Npnmepamm ABNAIOTCA N3SMEPEHNA HA pacnpeaennTeNbHbIX LnTaXx,
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aBTOMaTUYECKMX BbIK/IOYATENAX, 9NeKTponpoBoake (Bkao4vaa Kabenw,
LUWHbI, pacnpefenuTenbHble  KOPOOKW, BbIKJOYaTENN, PO3ETKMN) B
CTaLMOHAPHON YCTAHOBKE, a TakXe Ha 00opyaooBaHUW MPOMbILLIEHHOIO
Ha3HaYeHUss W  HEeKOToOpoOM  ApyroMm  obopygoBaHWW,  Hanpumep,
CTaLMOHaPHbIX ABUraTenaX ¢ NOCTOAHHbIM MOAK/IHOYEHNEM K CTaLIOHapHOM
yCTaHOBKE.

Kateropusa namepeHun |V npegHasHayeHa angd namMepeHun, BbIMOHAEMbIX
Ha NCTOYHWKE NMUTAHUA HN3KOBOJIbTHOW YCTAaHOBKW.

MpumepamMn  ABASAIOTCA CYETYUKU  SNIEKTPOIHEPrN N U3MEepPeHUs Ha
NePBUYHbIX YCTPOWCTBAX 3aLLNTbl OT CBEPXTOKOB 1 YCTPOMCTBAX ynpaB/ieHns
nynbcaunsamMmn.

Cnoco6HOoCTb BbiAep)XXMBaTb KpaTKOBPEeMeHHble BO34EeNCTBUS

&MaKcmmaanoe BXOOHO€E HalnpsaXXeHme aHanoroBsoro Bxoaa

Kateropmsa | 300 B (cpepnHekBagpaTuyHoe 3HadeHue), 400 B (nukosoe
3Ha4yeHwue).

16.2 CTteneHb 3arpasHeHunn

CreneHb Ocuunnorpadbl cepumm OVS moryT pa6oTtaTb B cpefax co
3arpasHeHunn CTeneHblo 3arpa3HeHunsa 2 (M cTeneHblo 3arpA3HeHns 1).
KaTteropun CTteneHb 3arpasHeHuns 1: 3arpasHeHne oTCyTCTBYET U MMeEeT
CTENEHU MECTO TOJIbKO CyX0e, HenpoBogsLlee 3arpsasHeHne. 3arpsasHeHne
3arpsisHeHuns He OKa3blBaeT HUKAKOro BNuAHMA. NpumMep: YncTas KoMHaTa unm

KOHOWLMOHMPOBaAHHOE 0(PNCHOE NOMELLEHME.

CteneHb 3arpsasHeHums 2: 06bIMHO HAbNOgAETCA TONbKO CyXO0e,
HenpoBosLLEee 3arpsi3HEHNeE.

VIHorga moxeT BO3HMKATb BpeMeHHasda NpoBoaMMOCTb, BbiI3BaHHadA
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KoHOeHcauwnen. Npumep: cpega B 06bIMHOM NOMELLEHUN.

CTteneHb 3arpaAsHeHnsa 3: BO3HMKaeT TOKOMNpPOoBoasLLee
3arpsisHeHme UK cyxoe HenpoBoasLLEee 3arpa3HeHne, KOTOPoe
CTaHOBUTCA TOKOMPOBOAALLMM 13-3a KOHAeHcauumu. MNpumep:
3alMLLEHHas cpefa Ha OTKPbITOM BO3ayXe.

CteneHb 3arpasHeHmns 4: 3arpsasHeHme, KOTOpoe co3gaeT
NOCTOSIHHYIO MPOBOAMMOCTb 3a CHET NMPOBOAALLEN MbINN, A0XOA
nnun cHera. lNpumep: mecTa Ha OTKPbITOM BO3AyXe.

FnaBa 17. Monck n ycTpaHeHme HEeMCNpaBHOCTEMN

1. Ecnm ocuumnnorpad He 3anyckaetcsi Npu BKJAOYEHUN NUTaAHUS,
BbINONIHNTE cneayowme nencTens:

e [lpoBepbTe WHYp nuTaHWUs, 4TObbI ybeaunTbCs, YTO OH NpPaBUIbHO
NoOKNOYEH 1 nNofdaya NUTaHNS B HOPME;

e [lpoBepbTe KHOMKW  BKJ/IHOYEHUNA/BbBIKIIOYEHNS MUTaAHWUSA, YTOObI
yb6ennTbCsl, YTO OHWM HaxaTbl, 1 NPU WCNOb30BAHNN aKKyMynsiToOpa,
NpoBepbTE, HAXOOUTCS NI OH B XOPOLLEM COCTOSIHNN;

e [lpoBepbTe 6M0OKMPOBKY BbIK/IHOYEHUS MUTAHUS Ha GOKOBOM CTOPOHE
ocuwunnorpada;

e Ecnun npobnema He NCYE3HET, CBAXMUTECH C KOMMaHmen NocTaBLMKOM,
N Mbl OKaXXeM BaM NMOMOLLIb.

2. Ecnwn nonyyeHHble (hopmMbl CUrHANOB HE OTOOpaXkaloTCSA Ha AKpaHe Npu
NnoAK/JIIOYEHHOM WMCTOYHMKE CUrHana, BbINOJIHATE creaylouwme
[eNCTBUA:
e [lpoBepbTe NpaBUIbHOCTb NOAKAOYEHMSA NPOOHMKa K padbemy BNC;
e [lpoBepbTe nNpPaBWUIbLHOCTb MOAKAOYEHNA MPOOHUMKA K WCTOYHUKY
CUrHana;

e [lpoBepbTe NpaBUILHOCTL BbIOOPaA TUMNa TPUITEPa;

e [lpoBepbTe nNpaBUIBHOCTbL HACTPOWKW  YC/OBUN  cpabaTbiBaHUS
Tpurrepa;

e [lpoBepbTe, NPaBMIbLHO NN paboTaeT NCTOYHUK CUTHaNa;
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e [lpoBepbTe, BKJKOYEH N KaHan;

e [lpoBepbTe NMpaBUMNBLHOCTb YCTAaHOBKU KOS(PUUMEHTA BEPTUKANBHOIO
MacLuTabmnpoBaHus;

e Yb6eomTtechb, YTO NpMOOP HAXOAUTCSA B COCTOAHUN OXUOAHWNS OONHOYHON
nocnenoBaTeNnbHOCTU A1a Tpurrepa.

Auto
Set
e Haxwmure , YTOObI NeEpeancKpPeTn3nNpPoBaTb CUrHaI.

3. Ecnm namepeHHaa amnantyga HanpsbkeHms B 10 pa3 6onblie mnn
MeHblue (haKTN4eCcKoro aHa4eHus:

e [lpoBepbTe, COOTBETCTBYET JIN  YCTAHOBMAEHHbIN  KO3DDUUNEHT
3aTyxaHus KaHana KoappuumeHty  3aTyxaHus dakTnyeckn
CNONb3YEMOro NpobHmKa

4, OTo6paxeHme ¢opmMbl CUrHana ecTtb, HO OHO He MOXeT ObITb
CTabunnbHbIM:

e [lpoBepbT€ WCTOMHWK TpuUrrepa B MEHIO Tuna Tpurrepa, 4ToObI
yb6enmnTbes, YTO OH COOTBETCTBYET (haKTUYECKU NCMONb3YyEMOMY KaHany
CUrHana;

e [lpoBepbTe TMN TpUrrepa: aasa obLIEro curHana UCNoNb3yeTCa PEXNM
Tpurrepa no GpoHTY, a ANa BUOEOCUrHana — pexmnm Tpurrepa no B1Uaeo.
icnonb3yeTcs TONMbKO NpaBUbHLIA PeXnum Tpurrepa, dopma curHana
MOXET 0TobpaxaTbcsl CTabUNIbHO;

e [lpoBepbTe ypoBEHbL LUyMa WUCTOYHMKA CUrHana. YCTaHOBUTE PEXUM
CBSI3W TpuUrrepa Ha nofaBfieHNE BbICOKMX 4YacTOT WM nopaBneHue
HNU3KWUX 4acToT, 4TOObl OTMUNLTPOBATb BbLICOKOYACTOTHbLIE WA
HN3KOYaCTOTHbIE LUYMOBbIE MOMEXMN.

5. ®dopma curHana orTobpaxkaeTcs, HO He COOTBEeTcTByeT ¢dopme
BXOJHOI0 CUrHana:

e [lpoBepbTe MNPaBUNBLHOCTb HACTPOWKW pexmma COMnpsXKeHUs B MEHIO
KaHana.

Run
6. Ecnm nocne HaXaTtms Ha KHOMKY -, -HeT n306paxeHns Ha
Ancnnee:
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7.

8.

9.

Yb6eautecb, 4TO ycTaHoBNeH pexum Tpurrepa «Normal» m ypoBeHb
cpabaTtblBaHMA Tpurrepa He BbIXOOUT 3a npenenbl GopMbl curHana.
YCcTaHOBUTE LEHTPanbHbI YPOBEHb TPUITEPA W YCTAHOBUTE PEXUM
Tpurrepa «Auto».

MpoBepbTe, 0OTOGpaxaeTca N n3obpaxxeHne Ha BECb 9KpaH, U ecnmn aa,
BbIAONTE N3 pEXMMa NoKasa.

Ecnn otobpaxeHme CTaHOBUTCA MeOJsieHHee Moc/ieé YCTaHOBKM
cpenHero BpemMeHu Bblbopku:
Ecnn cpegHee Bpems npeBbillaeT 32, 3TO HOpPMalbHO, 4YTO 0b6Llan
CKOPOCTb CTAHOBUTCA MeO/IEHHON.
MO>XHO yMEHbLLNTb CpeagHee BPeEMS.

OTto6paxxaeTca chopma BOJIHbI NECTHULbI:

970 ABNeHne ABNAETCA HOpMalbHbIM, MOCKOJIbKY CTPOYHasaA pa3BepTka
CMALLKOM Mana, W €e MOXHO YBEeNNYNTb, 4YTOObl MOBbLICUTb
rOPM30HTaNbHOE paspeLleHne 1 yNydlnTb OTOOPaXeHUE;

Tun oTobOpaXxeHna MOXET ObiTb «/IMHEWHbIM». CoeaunHeHne mexay
ToYKamMu BbIOGOPKM MOXET MPUBECTU K OTOOpPaXXeHWo CTyrneH4yaTonm
dopMbl curHana. Aty Npobnemy MOXHO PEeLUnNTb, YCTAHOBUB PEXUM
OTOOpaxXeHUs «ToYKa.

Mpun oTobpaxeHun ¢dopmbl curHana HabnwpgaeTcs yCTOMUYMBOCTD
n3o6paxxeHus:

[laHHOe fABNEeHMe ABNAETCA  HOPMAasNbHbIM, MOCKOJIbKY BpeMms
COXpPaHEeHM MOXET ObITb YCTAHOB/IEHO CAULWIKOM O6onbwnm, a
cOxXpaHeHne ¢QopMbl CUrHana CBUAETENbCTBYET O COXPaHEHUMN
BUONMOCTW;

[MprnymHa MOXET 3aK/o4YaTbCsA B TOM, YTO PEXUM BbIOOPKN YCTAaHOBNEH
KaKk ormbawowmn, m ero MOXHO MN3MEHUTb Ha HOPMasbHyl (opmy
curHana gns HopmanbHOro oTobpa)keHus
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10.Bo Bpems namepeHmns namepeHHoe 3HauyeHme oTobpaxxaeTcs Kak ------

e JOTO ABNneHme aBnaeTcsa HopmanbHbiM. Ecnu dopma curHana kaHana
oTobpaxaeTca 3a npepenamuy obnactm oTobpaxeHus, N3MepeHHoe
3HayeHne oTobpaxaeTca  Kak - . Ecnn  otperynmuposatb
BEPTUKANbHYIO  YyBCTBUTENbHOCTb KaHana WaM  BepTUKanbHOEe
NONOXEHWME, UBMEPEHHOE 3HAYEHME MOXET OTOOpaXKaTbCs NPaBUNbHO;

e OTO fAABNEHWe aABNAeTcs HopmanbHbiM. Ecnu B obnactn otobpaxeHus
dopMbl curHana OTCYTCTBYET MNOMHbIA LWKN CuUrHana, n3mMepeHHoe
3Ha4YyeHMe MOXEeT oTobpaxaTbcsa KakK ----- . Ecnn cTtpoyHasa passepTka
CKOPPEKTMPOBaHa, W3MEPEHHOEe 3HayeHne ©Oyager oTobpaxaTbes
NpPaBUbHO.

e OTO HOpMAaNbHOE ABNEHNE, N N3MEPEHHOE 3HadYeHne opMbl curHana
BIN® oTtobpaxkaeTcsa Kak ------- :

11.®Pamnbi CSV He moryT 6biTb BbiGpaHbl NPy 3arpy3ke aTaJioHa:
e Qawnbl CSV He aBnsatTca nogaepXmBaemMbiM (HOpPMaTOM, KOTOPbIN
MOXXHO 3arpy>aTb B 9TafIOHHblE KaHasbl.

12.HaxxmunTe KHOMKY BO BpeMs MCNOJib30BaHUA ocuymaniorpacdga, 3sByKoBom
curHan He pas3pgacTcs:
e [lpoBepbTe NpaBUIIbHOCTb HACTPOWKN IPOMKOCTIN 3BYKa.

13.Moaceetka ocumnnorpadga nveet HA3KYIO APKOCTb:
e [lpoBepbTe NpaBUIbHOCTb HACTPOEK NOACBETKMN.

14.Dopma BOJIHbI NPV NEPEMELLEHNN PE3KO MEHSIeTCA:
e [lpoBepbTe, oTOOBpaXxkaeTcsa N N306pa)keHne Ha BECb 9KPaH.

15.KaHan oTkntouyaeTca B aBTOMaTN4YECKOM peXxumme:
e OTO sBNEHME SABNSIETCA HOpManbHbiM. B aBTOMaTMyeckom pexunme
KaHan ¢ amnnutygon meHee 10 mB 6yaeT oTKO4EH.

16.Mpwn HaxaTm Ha PYHKLMOHANbHbIE KHOMKW peakunin HeT:
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e [lpoBepbTe, 0TOBpPaXaeTcs N N306paXKeHne Ha BECb 9KPaH.

Fnasa 18. O6cnyxxmBanme n nogaepxka

Ob6sas3aTtenbcTBa N0 06CNYXXMBaHMIO: [ApPaHTUINHBIA CPOK Ha MPOOYKLWUIO
cocTaBnsAeT oAguvH rog C MOMEHTaA OTrpy3kn N TP Mecsila Ha akceccyapbil,
PEMOHT 1 06CNYy>XMBaHME NMPOAYKLUWN.

KomnaHma npepocTtaBngeTr YyCcnyru nnNo pPEMOHTY W TEXHUYECKOMY
ob6CnyXXnBaHMIO NPOAYKL M.

Ob6asatenbctBa no pemoHTy: KomnaHma o06a3yeTca  MCMNonb30BaTb
OpUrMHanbHble 3aBOACKME [OeTanu Ans  WU3Oenuh, BO3BpaLlaeMbiX
nonb3oBaTenieM 1 PEMOHTA (Mo rapaHTX NN HET).

O6a3aTenbcTBa No cpokam oo6cnyxmeaHuma: KomnaHua npegoctaBuT OTBET
C YKasaHMeM CpOKOB M CTOMMOCTW pPeMoHTa B TeyeHume 30 pabouumx gHewn
nocne noslydeHns NpoaykTa, BO3BpaLLEHHOro Nonb3oBaTenemM Ansi PEMOHTA.

Hawwm KOHTaKTHble faHHble

000 «C-TexHonopxucy» (MHH 7736361753)

Apgpec mectoHaxoxgeHus: 119049, r.Mocksa, yn.[lJoHckas, .13
TenedoH: +7 (499) 739-13-37

OneKTpoHHas noyTa: support@vesna-lab.ru
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MpunoxxeHunsna
MpunoxxeHme A: TexHn4yeckoe obcny)xmsaHme n yxopq 3a ocyuanorpacgpom
Ob6uwee TexHM4YecKkoe ob6cnyxmpaHme

He knapgnte n He ocTtaBnamTe npnbop B mecte, rae XK-gucnnenm 6yger
noasepraTtbCcs JJINTESIbHOMY BO3AENCTBUIO NMPSAMbIX CONTHEYHbIX NIy4Ye.

/\ BHumaHme: Bo nabexaHve noBpexaeHus ocumnnorpada nnv npobHMKOB
He noABepranTe WX BO3OENCTBUIO al3pPO30Nen, XNAKOCTEN WU
pacTBOPUTENEN.

OuncTka ocumnnorpaca

[MpoBepsanTe ocumnnorpad 1 NPoOHNKM Tak YacTo, Kak TOro TpebytoT ycnosus
akcnnyaTaunn. [1ns o4NCTKM BHELLHEN NOBEPXHOCTU BbINOHUTE cneaytoLwmne
ONencTBUA:

e licnonb3ymte MArkyto TKaHb A9 YyOaneHunst bl C  BHELUHEWN
NoBepxXHOCTU ocumnnorpada n npobHMKOB. byabTe 0CTOPOXHbI, 4TOObI HE
nouapanaTb CEHCOPHbIA 9KpPaH BO BPEMS YACTKW.

e [lna oumcTtkm ocumnnorpada MCNonb3ynTe MSArKyt0 TKaHb, CMOYEHHYIO
Bogow. [Npn aTom, oTknoumMTe NUTaHue. MNpoTrnpante MArKMM MOKLNM
cpeacTtesomM M Boaon. He mcnonb3ymnte egkme XMMUYECKUE YUCTSALLME
CpeacTBa, YToObl HE NOBpeAnTb ocumnnorpad nnm npobHUK.

e Ouumctnte BEHTUNALUMNOHHOE OTBEPCTME MSAIKOW LLETKON, YTOObl OHO HEe
3acopsinocb. He ncnonb3ymte egkme XmMmMmyeckme Yuctawme cpencrsa,
4TOObI HE NOBPEAUTb MAaTEPUHCKYIO NMaTy ocuwunnorpada.

e Ecnm HeobxooMMO OUYMCTUTb BEHTUNATOP, Ob6paTUTECH K Creunanncry
nocnenpogaxHoro o6cnyxmnBaHus, 4Tobbl He NOBpPeAnTbL ocumnnorpad.

/N [MpenynpexaeHne
lNepen 3apsakovi ybeguTecs, 4To npubop cyxoui, 4Tobbl n3bexaTtb KOPOTKOro
3aMbIKaHWIS VIV TPaBM, BbI3BaHHbIX B/1arou.
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MpwunoxeHune b: TpaHCcnoOpTMpPOBaHME N XpPaHEHME

TpaHcnopTupoBaHune

Morpy3ska u Bbirpy3ka ynakoBaHHOro npubopa [OO/MKHA MNPOBOAUTLCSH
aKKypaTHO, WCK/oYas yaapbl U noBpexaeHums  ynakoBku. [lpwu
TpaHCNOpPTUPOBaHUMN  Mnpubopa cnegyet  ycTaHaBNMBaTb  COMMacHO
HaHEeCEeHHbIM Ha ynakoBKe 3HakaM. He gonyckaeTca KaHTOBaHMe.
[lonyckaeTca TpaHCNoOpTUpPOBaHME Mpubopa B yMakoBKe MpeanpuaTmg
N3roTOBUTENS BCEMW BUOAMMW 3aKpPbITOro TPaHCMopTa C YCIOBUSIMU
TpaHcnopTupoBaHma no [OCT 22261-94 pgna rpynnbl 3: -Temnepatypa
okpyxatouiero sosgyxa ot munHyc 40 °C go 60 °C; - oTHocuTenbHas BNaXXHOCTb
Bo3ayxa npu 25 °C He 6onee 95 %j;

Mpnbopbl pa3pellaeTca TpaHCMNOPTMPOBATb B YNakOBaHHOM BWOE B
YCNOBUAX, WCK/OYaOLWNX BHELWHWE BO3OENCTBUS, CMOCOOHbIE BbI3BATb
MeXaHn4eckme NoBpeXaeHUs U HapyLLUTb LEeNOCTHOCTb YNakoOBKW B NyTU
cnepoBaHus. [lpn TpaHCNOPTMPOBaHMM [[O/MKHA ObiTb MpeaycMoTpeHa
3alnTa oT nonagaHmsa atTMmocdepHbIX 0CaAKOB U MblIN.

Tpombl cygoB, Ky3oBa aBTOMOOUNEN, NCMONb3yeEMbIE 011 NEPEBO3KMN, HE
OOJIKHbI coaepXaTb NapoOB KNCOT U LLEN0oYen, arpecCrBHbIX ra30B 1 OPYrixX
BPEeLHbIX npumecen, Bbl3bIBaOLLNX KOPpOo3uto. [Mpnbopsol,
TpaHCNOPTUpPYyEMble BO3AYLUHbIM TPAHCMOPTOM, AO/IKHbI pacrnonaratbCcs B
ynakoBKe B OTan/MBaeMbIX repMeTU3NPOBaHHbIX OTCEKaX.

XpaHeHme

Mpnbopbl A0 BBEAEHUA B 3KCMyaTauMio OO/MKHbl XPaHUTbLCA B YNakOBKe
npennpuaTus — N3roToBUTENA NPY TemMnepaType OKpyXalLlero Bosgyxa um
OTHOCUTENBbHOWM BNAXHOCTWU COM/TaCHO TEXHUYECKUM XapaKTepucTmkam Ha
npubop.

B nomeLleHmnax ana xpaHeHna coep>XaHve MNbiiv, NapoB KNCMOT U LLENOYEN,
arpecCcuBHbIX ra3oB 1 OPYrnx BPeaHbIX MPUMECEN, Bbi3biBaOLLINX KOPPO3UIO,
He OO0/HKHO NpeBbillaTbh COAepXaHNe KOPPO3NIMHO — aKTUBHbIX areHToB A1s
atmocdepbl Tna 1 no NOCT 15150-69.
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MpwunoxeHune B: NMpmnHagnexHocTn

CraHpapTHbIe NPUHaQ1E)XHOCTI

1) 4 vnn 2 wtykm 10X cTaHOapTHbIX NPOOHMKOB (BK/OYasa 3asemnsioLine
KOo/nayky, 3asemMstome 3aKMmMbl TUMNa «KPOKOAWI» N KannmbpoBOYHbIe
PE3NHOBbLIE 3arnyLUKun)

2) OpHa napa KpacHOro v YepHOro UcnbiTaTeNbHbIX BbIBOAOB MYyNbTUMETPA
(tonbko gna mopgenn OVS1-40xM)

3) Apantep nutaHmsa (12 B noctossHHOro ToKa, 4 A)

4) LUHyp nuTaHmsa

5) KpaTkoe pykoBOACTBO

KomnnekTyowume NpUMHaQIEeXXHOCTH, npuobpeTtaemble 3a
OONOJIHNTENbHYIO NNaTy

1)  YemopaH/cymka gnsa ocumnnorpada
2) BbiCOKOBONBTHbIN NPOGHUK
3) TokoBbIi NPOBGHUK

[aHHOe pyKOBOACTBO MOXET ObiTb M3MeHeHO 6e3 npeaBapuTeNbHOro
yBeAOMJIEHUS.

Copep)xaHme gaHHOro pyKkoBoACcTBa CYMTAETCSH BEPHbIM.

KomnaHna He HeceT OTBETCTBEHHOCTM 3a HecYacTHble cayyam wunm
OMNacHOCTN, BO3HUKLUME B pe3ynbTaTe HEeMNnpaBWIbHOWM 3KcnayaTauum
nonb3oBaTeNeM.

Hn opHa opraHmsaumsa wnn oOTAENbHOE L0 He MMmeeT nMpasa

ayo6bnupoBaTtb, KOnNupoBaTb WM WN3BNEKaTb M3 cogepXxumoro 6es
pa3peweHuna komnaHmm 000 «C-TexHonopxumc» (MHH 7736361753)
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