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Mpepncnoemne

YBaXkaemble 3aKasynkuy,

Bnaropapwum Bac 3a npuobpeTteHune npmnbopa OVU2. [Nepen ncnonb3oBaHEM
BHMUMATENbHO MPOYTUTE OaHHOE PYKOBOACTBO, 0COO0E BHMMAaHME yaenms

paspgeny «lpaBuna TexHUKK 6€30NacHOCTUY.

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

Copepxaljasica B HacToALWEM OOKyMeHTe WHgopmauns npenocTaBfieHa

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

MapameTpbi:

e KaHanbl: 4 aHanoroBbIx KaHana

e [lonoca nponyckaHus aHanorosoro kaHana: makc. 300 Ml'y

e BonHooe conpotusneHune 1 MOm nnm 50 Om

e Makc. yacTtoTa BbIGOPKIM B peanbHOM BpeMeHu: 2 [Bbi6/c

e Makc. nybunHa namatn: 220 MH. ToYeK

e Makc. ckopocTb cbopa ocumnnorpamm: 300 000 ocumnnorpamm/c

e [lnana3oH BepTuKanbHom YyBcTBUTENBHOCTU: 1 MB/nen. ~ 10 B/gen.

e [lnana3oH CTpOYHOW pa3BepTku: 2 HC/agen. ~ 1 kc/nen.

e 10.1-OIOMOBBLIA  CEHCOPHbI  9KpPaH C  aKTUBHOW  MaTpuLEei
YyNpaBnsloWmMx TOHKOMNEHOYHbIX TpaH3ucTtopoB (TFT), paspelieHune
1920%x800

e  BHyTpeHHsaa namatb 32 b

e Pasmepbl: 265x192x50 mm

e CobemMHbIn NNTUN-NOHHBIN aKKyMynaTop 7 500 MA-,
NPOOO/MKNTENBHOCTL pPaboTbl NpMMEpPHO 4 4aca, macca Bcero 1,9kr,
BKJ/1HOYas akKyMynsaTop
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DyHKYNI:

e OcHalleH MHOrOYHKLMOHANbHOW CUCTEMOMN SigtestTM,
obecneudmBaroLLlen CTabUNbHYIO 1 HaOEXHY0 paboTy

e BcTpoeHHOEe pykoBOACTBO NOb30BaTeNs, 60nbLLON 3KpaH ansa yaobctea
YTEHWNA

e [lopoepxka nepeMMeHOBaHMS METOK KaHanoB, b6biCTpas HacTpounka
napameTpoB KaHaNnoB

e  BcTpoeHHbI MarasnH npunoxeHunin AppStore, MHOXXECTBO NPUIOXEHWN
onsa yctpomctB Ha 6ase Android: anekTpOHHble MHCTPYMEHTbI, WPS,
6paysepbl 1 T. 4.

e QannosBbin meHepxep ES File Explorer nopoepxwuBaeT ynpaBreHue
dannamm n 6ecnpoBogHyO Nepenady AgaHHbIX Ha OCHoBe npoTtokona FTP

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

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

e [lopnepxxka ObICTpON 3anncu BUOEO

e [logpepxka 6ecnpoBOogHOM NevYaTyn CHUMKOB 3KpaHa

o [lopgoepxka yndposoro ¢ayopecueHTHOro gncnnes ¢ 256 ypoBHAMN
rpagaunin ceporo n oTobpaxeHms LBETOBOW TeMMNepaTypbl

e [logpepxka oToBpaXxxeHnsa COXpPaHEHHbIX AaHHbIX

o [lopgoepxka KanubpoBKN HyNa OOHUM HaxaTmem, pydHas Kanmbposka
HY /S

e [loppepxka nepekntoveHus conpotmenenma 1 MOm/50 Om

o [lopgoepxka QYHKUMN CETMEHTUPOBAHHOIO XPaHEHUs, BO3MOXHOCTb
3axBaTa oo 10000 kagpoB cdopm curHanoB B cermeHtax (OVU2 He
noaaepXnBaeT 9Ty (PyHKLMIO)

e [logoepxka OTKpPbITUA 4 9TaNOHHbLIX (hOpPM CUrHaANOB OAHOBPEMEHHO,
nogaepxka (prkCMpoBaHHOIo BbIbOpa TEKYLLIErO KaHana

e BoamoxHOCTb coxpaHeHua 10  nonb3oBaTENbCKMX  HACTPOEK
ocumnnorpada

e Knasmwa 50%, nogpoepxka LEHTPUPOBAHUS BPEMEHHOW pa3BEPTKU,
YPOBHS1 cpabaTtbiBaHUS TpUrrepa, Kypcopa 1 NoioXeHUs KaHana ogHUMm
HaXxaTnem

e [logmepxka 4 wmeToOoB BbIOOPKW: HOPMAasbHbIA, YCPEAHEHHbIN,
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ormbarowmnin, NNK-NMK

[Moppep)Xka aBTOMaTUYECKOM HACTPOMKM N aBTOMaTMYECKOro Bbibopa
AnanasoHa, aBTOMaTUYECKNIA peXNM 3aBepLuaeTcs 3a 1 cekyHay

[1o 31 namepeHmnsa, otobpaxeHne BCEX N3MEPEHUIN Ha 9KPaHE OOHUM
Ha)XkaTmem, nogaepxxka 6-6MTHOro yactoTtomepa

PacwupeHHble QyHKUMKM Tpurrepa: no @QPOHTY, OAUNTENbHOCTN
mmnynbca, noruke, N-DPOHTY, MUHMMANbHOMY WMMYbCY, HAaKOHY,
3agepxke, sngeo, UART, 12C, SPI, CAN, CAN FD, LIN, 429, 1553B
PacwmnpeHHble yHKUUX OEeKOAMPOBaHUA NocneaoBaTelbHOW LUWHbI
(onuwms): UART, 12C, SPI, CAN, CAN FD, LIN, 429, 1553B, nogaepxka 2
KaHanoB AeKOANPOBaHUS, NoAAepXKKa pexmnma gekognpoBaHums TEKCTA
[Moonep)xka paclMpeHHbIX MaTemMaTundeckmnx GYHKUWA: KBafpaTHbLIN
KopeHb Sqrt(), abcontoTHoe 3HaveHme Abs(), rpapgyc Deg(), pagmnan Rad(),
nokasatenb cteneHn Exp(), anddepeHuman Diff(), norapmndm In(), cnHyc
Sine(), kocuHyc Cos(), TaHreHc Tan(), nHterpan Intg(), norapucdm Log(),
apkcuHyc arcsin(), apkkocuHyc arccos(), apkTaHreHc arctan(),
BCTPOEHHbIE DYHKLMIN MacLuTabmnpoBaHna 1 6bICTPOro npeobpasoBaHMs
Pypbe (BIND)

MNoppepxka annapaTHOWM uNbTpauMnM  BbICOKUX/HN3KUX  4acToT
(mnanazoH perynmposkm OVU2 coctasnsiet 30 Ny ~ 300 MI'y, OVU2: 30
Ky ~ 100 MTL), ncknoyeHme He3HauYMTeNbHbIX YacTOT /11 YyCTPaHEHNS
nomex

NMoppoepxka ONOKMPOBKM BbIKIKOYEHUS NUTaHMA Ons 6e3onacHoro
nepemMeLleHuns

Bce nHTepdencol: Wi-Fi, USB 3.0/2.0 Host, USB type-C, 3asemneHue,
HDMI, BbiBOA TpUrrepa

NMoppepxka nporpammHoro obecnedeHusa ana NK n guctaHUMOHHOIo
yNnpaB/ieHNs C MOMOLLbIO NPUIOXKEHNA MOOUNbHOro TenedoHa,
nogaepxka 6ecnpoBogHoON nepepayn ansioB Ha OCHOBE MPOTOKONA
FTP

[Mopgoep)XXka  PycCcKOro, aHrnMMCKOro, KWTAWMCKOro, HEMELKOro,
paHLy3CKOro, 4YewwcKoro, n Apyrmnx a3bikOB

[Mogpep>kka paboTbl C MOMOLLbIO MbILLI

[Moponep>xka KEHCUHITOHCKOrO 3amMKa 415 3aLWMTbl OT KPaXu
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Mopnepxka (QyHKUMN OHMAMH-OOHOBNEHUS MPOrpamMmMHO-anmnapaTHbIX
cpencTts

[ononHuTenbHbIN MPOBGHUK M3MeEPEeHNa Toka, AuddepeHumanbHbIN
NPOOHMK, ONTNYECKN N30NTMPOBAHHbIN NPOOHMK, CNeynanbHbIA KEWC,

CyMKa 1 gpyrme npnHagnexHocTu gnsa ocuunnorpada
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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 CBA3aHHbLIX C HUMM YCTPOWCTB Heobxogmmo
cobnopatbh cnegyrowme npaBmna TeXHUKM 6e3onacHocTu. [1na Toro 4tobsbl
n36exaTb BO3MOXHbIX Yrpo3 6e30nacHOCTW, NP UCMOJIb30BAHU OAHHOIO
n3genns  Heobxogumo cobniogate  cnegywowme  npaBunia  TEXHUKUA
6e3onacHocCTu.

e [lepeg Havanom akcnayaTauMm HeOOGXOOAMMO O3HaKOMWUTCA C
HacTOALMM PYyKOBOACTBOM.

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

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

e [lepen BknwouyeHmeM npubopa B CETb CrieayeT NPOBEPUTb NCNPABHOCTb
Kabena nuTaHuns, Npu NOAKAYEHUN K CETU — HAAEXHOCTb 3a3EMJIEHUS.

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

TPEXMNOSIOCHON  pPo3eTkKn ceTu. [OonoNnHUTENbHO pPeKoMeHayeTcs

e
COEOVHUTb KIEMMY “~—~  , pacrofioXeHHyo Ha npubope, C LLIVNHON

3aLMNTHOro 3a3eMJIEHMS.

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

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

e [lna 3awnTbl OT 3MEKTPOCTAaTUYECKOro paspsiga U npegoTBpalleHus
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noBpexaeHus onepatopa u npubopa WCMNONb3YNTE 3a3eMIEHHbIN
NPOBOAALLMIA HACTOMbHbIN KOBPUK N HAaleBanNTe Ha PyKYy 3a3€MJIEHHbIN
aHTUCTaTM4ecKknin bpacner.

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

e He neperpyxante poseTkun, YATMHUTENN NN CETEBble GUNbTPbl. ITO
MOXET BbI3BaTb NOXap UK MNOpaXKxeHne daNeKTPU4ECKNM TOKOM.

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

e [lpoayKT He 3alnLLEH OT MPOHUKHOBEHUSA XMAOKOCTEN. ECnn HE NPUHATDI
HeobxognMble Mepbl NPEOOCTOPOXHOCTW, TO MOSIb30BaTE/lb MOXET
NoNy4YnTb yaap TOKOM 1 npmnbop byaet NoBpexaeH.

e He ponyckanTe BO3BHNKHOBEHWSA NOXapa 1 TpaBMMpPOBaHWS NepcoHana.

e He pasmewanTte npnbop Ha HarpeBaTeNbHbIX YCTPOMCTBAX, TakKMX Kak
paguatopbl nnu oborpesaTtenn. Temnepatypa OKpyXalLwen cpenbl He
OO/HKHA MNpeBblaTb MakKCUMasbHYO TemMrepaTypy, YKasaHHyi B
TEXHNYECKUNX XapaKTepucTmkax Ha npubop. lNeperpeB npoaykrta MOXeT
Bbl3BaTb NMOPaXeHne 31eKTPUYECKM TOKOM, MoXap n/unm cepbesHble
TpPaBMblI.

e [lpaBunbHO nogkn4amTe W OTKAYaNTEe nNpobHMKK. [lpaBUNbHO
nogknto4nTe npobHMK npmnbopa, Npy 9TOM €ro Kiemma 3a3eM/1eHuns
[O/MKHa ObiTb nopgkntoveHa K 3a3emneHunto. He nopgkniovyamte m He
OTK/IOHAWNTE MNPOBGHUKWN WA N3MEPUTENIbHbIE MPOBHWKKM, NOKa OHW
NOOKOYEHbI K MCTOYHUNKY HaNPS)KEHUS.

e [lepen otTcoeguHeHMEM MNPOOHMKA OT W3MEPUTENLHOro npunbopa
oTcoeanHuTe BXO4 NPOOHMKA M KOHTPONbHbLIA NPOBOA MPOOHMKA OT
TECTUPYEMON LEMW.

e Cobniopgannte BCE HOMWHAJbHbIE XapakKTEPUCTUKMN Knemm. Bo
n3bexaHme BO3ropaHUA WM MNOPaAXEHUNS SNEKTPUYECKMM TOKOM
cobnogante BCeE HOMWHANbHbIE XapaKTEPUCTUKU N MapPKMPOBKY Ha
n3gennn. [llepen nogkn4YeHUEM K MN3OENNK0  O3HAKOMbTECH C
OOMNONMHNTENbHOW NHpOPMaUMEN O HOMUHANbHbLIX XapakTEPUCTUKaX B
PYKOBOACTBE MO aKCnayaTaunn.
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Micnonb3ymte npaBubHble NPOGHUMKW. BO mM3bexaHme 4pe3mepHoro
nopaxeHuss SNeKTPUYECKMM TOKOM  WCMONb3ynte Aana  nobbix
N3MEPEHMI TONbKO NPOBHMKW NPaBUIbHONO HOMMHana.

OTKkNoYMTE NUTaHNE NEPEMEHHOIO Toka. AganTep MOXXHO OTK/IKOYUTb OT
CeTN NepeMeEHHOro ToKa, U NoMb30BaTeNb LOMKEH NMMETb BO3MOXXHOCTb
AOCTyna K aganTtepy B n1t060e Bpemsi.

He akcnnyaTtupymTte yCTPOMCTBO NMpn NOAO3PEHNN HA HEUCTMPABHOCTDL. B
cnydyae nopo3peHunst, YTO AaHHOE M3aenme NoBpexneHo, obpatutecsb K
CEPBUCHOMY NepcoHany KoMnaHunm, aasa ero NpoBepPKN.

Mcnonb3ynte agantep npaBusnbHO. [MogaBanTe nuTtaHme nnm 3apsxxanTte
obopynoBaHMe C NOMOLLbIO aganTepa NMTaHUs B KOMMNIEKTE NOCTaBKN 1
3apsixxanTe akKymMynsTop B COOTBETCTBUUN C PeKOMeEHAYEMbIM LNKIOM
3apsaaku.

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

He akcnnyaTtupynTe B CbipbiX/BNaXHbIX YCIIOBUSIX.

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

CopoepXxunte NoBEPXHOCTMN U3AENNS YNCTBIMU U CYXUMMN.

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

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

dnemMeHTbl Unn 6atapen He AO0MKHbI 3aMblKaTbCsi HAKOPOTKO. Henbas
XpPaHUTb B KOPOBKe nnun swmke, rge OHM MOryT 3aKOpOTUTbL ApYr Apyra
WA roe OHW MOryT ObiTb 3aKOPOYEHbI APYrMMMN TOKOMPOBOOALLNMU
MaTepuranamMmu.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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e Ecnun n3 anemeHTa NUTaHNSA NPOUCXOAUT YTEYKa, XNAKOCTb HE A0/IKHA
nonagaTb Ha KOXy WnnM B rnasa. B cnyyae KoHTakTa npomMounTe
NOPa)KEHHbIW y4acToK 60NbLINM KONMYECTBOM BOAbl U obpaTuTeCh 3a
MegULNHCKON MOMOLLbIO.

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

e DOnemeHTbl NuMTaHuMa 1 GaTapen [oMXHbl ObiTb NepepaboTaHbl 1
XPaHUTbLCA OTAENbHO OT 06bIYHbIX OTX040B. AKKYMYNATOPbI N 0ObIYHbIE
GaTapewn, copgepxawme CBUHEL, PTyTb WIN KagMWW, SBASKOTCH
onacHbiMn oTxogamun. CobnioganTe HauuoHanbHble MpaBuMna Mo
yTUIn3aumm oTXoooB 1 nepepaboTke.

KaTeropvm n3mepeHums

Ocuwmnnorpad cepun OVU2 npepgHasHavyeH s M3SMEPEHUIN B KaTeropuwu
N3MepeHunn I.

OnpepgeneHme KaTeropmm namepeHms

KaTteropusa namepeHun | npegHasHadeHa ons N3MepPEHMiA, BbINOHSEMbIX B
uensx, He nogkntoveHHbix Hanpsamyto K CETUN MUTAHUA. MNMpumepamn
ABNAOTCA M3MepeHusa B Lensax, He nogkntodeHHbix K CETU NMATAHWA, n B
cneunanbHO 3alUNLLEHHbIX (BHYTPEHHMX) uensx, noaknodeHHbix Kk CETU
MMTAHWNA. B nocnegHem cnydae nepexogHble HanpsXeHus SBASAKTCS
NEPEMEHHbIMIN; MO 9TOWM NPUYMHE NOJSb30BATENb MAO/MKEH MNOHUMATb
cnocobHOCTb 000pPYAOBaHMSA BbIAEPXMNBATL NEPEXOAHBbIE HArPy3KMN.

MpepynpexaeHne

Kateropus wnamepeHunn MOK. B ycnoBusx MoHTaxa kateropum | MOK
BXOOHYIO KIEMMY MOXHO MOAKMOYUTL K KIEMME Lenu ¢ MakCUMasbHbIM
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NnHenHbIM HanpskeHnem 300 B (cpepgHekBapgpaTundHoe 3HadeHue). Bo
n3bexaHme pucka MNOpPaxXeHUs SNEKTPUYECKMM TOKOM BXOOHYH KiemMmy
HEeNb3A MOAK/AYaTb K LEnM C NUHEeNHbIM HanpsbkeHmnem 6onee 300 B
(cpepHekBagpaTYHOE  3Ha4YeHue). MrHoBeHHOE nepeHanpsXxeHme
NPUCYTCTBYET B LENSAX, W30NPOBaHHbIX OT anektpocetn. Lundposon
ocuwmnnorpad cepumn OVU2 paspabotaH Takmm obpa3om, 4Tobbl 6e3onacHo
BblEPXMBaTb Criopagnyeckmne nepexogHble nepeHanpsixeHmsa oo 1000 Bnuk.
He wucnonb3ymte paHHoe obopygoBaHuMe O WU3MEPEHUIA B Lensax, rae
MrHOBEHHOE nepeHanpsa>XXeHre NpPeBbILLAaeT YKa3aHHOe 3HaYeHne.

1.2 Ycnosuma v cuMBONbI 6esonacHoCTM
TepMuHbI B pyKOBOACTBE

B maHHOM pyKOBOACTBE MOIYT BCTPEYaTbCH CrieayoLlme TepMUMHbI:

/N MpepynpexpeHve. [Ipegynpexparolme Hagnucu yKasblBalOT Ha
YC/10BUISA VI [eViCTBUISA, KOTOPbIE MOTYT MMPUBECTU K TPaBME U/ J1eTa/lbHOMY
mncxogy.

A OcTopoxHo. [IpegynpexpgeHns o0 HeobxoguMOCTV  1POSIBUTh
OCTOPOXHOCTb YKa3bIBAOT Ha YCJ/IOBUSI WJIN LEVICTBUS, KOTOPbIE MOryT
rMPUBECTU K MOBPEXLAEHUNIO JAHHOI0 N34ENS NI [PYroro UMyLLECTBA.
TepMuHbI Ha N3gennn

Ha nagennmn moryt 6bITb yKasaHbl cneayloLlme TePMUHbI:

OnacHO yka3blBaeT Ha OMacHOCTb TPaBMWPOBaHWSA, KOTopas CTaHOBWTCH
04YEBUAHOW NPU NPOYTEHNN MaPKUPOBKMN.

OCTOpPOXXHO YyKa3blBa€T Ha OMacHOCTb TPaBMUPOBaAHWA, O KOTOPOW
HEBO3MOXHO Cpasy y3HaTb NPV NMPOYTEHNN MaPKUPOBKN.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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BHMMaHme yKasblBaeT Ha OMNACHOCTb O/ AAHHOro M3fgenus Unu Opyrowu
MaTepuanbHoO COOGCTBEHHOCTMN.

CumBonbl Ha nspgennn

Ha nsgenunmn moryT ObITb cnenytoLme CUMBOSbI:

AN =

OnacHoe OcTtopoxHo! 3aumnTHas Knemma
Hanpsi>XeHne CM. pykoBOACTBO. 3a3eMeHuns
3asemMneHue Knemma 3a3emMneHus

Laccum N3mMepeHuns

O3HakombTeCb CO cnefywWMMM NpaBulaMy TEXHUKM 6e30MacHOCTM,
yToO6bl M36€eXaTb TpPaBM W MNpPefoTBpPaTUTb NOBpEXAEHMEe [AHHOro
n3pgenna Mam nodbIX CBA3aHHbIX ¢ HUM wm3pennin. Bo wmnsbexaHme
BO3MOXXHbIX ONaCHOCTEN faHHOe n3aenme MOXXHO MCMNOoJb30BaTb TOJIbKO
B YKa3aHHOW 06/1aCTN NPMIMEHEHMS.

/A\n peaynpexaeHwve

Ecnn BxogHovi nopt ripnbopa rnogk/royeH K LEN C NMAKOBbIM HarpsXXeHnem
Bbile 42 B vnn mowyHocTbo 6osiee 4800 BT, BO nsbexaHne rnopaxeHus
3/1EKTPUYECKM TOKOM UV BO3rOPaHUIS:

e lcnonb3yinte TONbKO W30/MPOBAHHbIE MPOBHUKK  HaNpPsXeHWs,
BXogawme B KOMMIEKT MOCTaBkW npunbopa, WAn 3SKBMBANEHTHbIE
N30enuns, ykasaHHble B Tabnuue.

e [lepeg wncnonb3oBaHWMEM  MPOBEPbTE  MPOOHUKM  HaNpPsXeHus,
N3MepuTeNbHble NpoBOAa W NPUHALIEXHOCTM Ha  Hanuyme
MEXaHNYECKMX NOBPEXAEHNIN N 3aMEHUTE NX B Clly4ae NOBPEXOEHMS.

e CHumwute NPOGHUKN HanNps>XeHns n HEMCnosb3yemMble
NPUHaAONEXHOCTN.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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e [lepen nogkntoyeHmMeM 3apsagHOro YCTPOMNCTBA K MPMOopPY BKITOUYUTE €ro
B PO3ETKY NEPEMEHHOIO ToKa.

fnasa 2. Kparkoe pyxkoBoACTBO noONb30OBaTens
ocuyuvnnorpacda

B aTtonm rnaBe copgepXxutcs MHPopMaunsa O MPOBEPKaxX W 3aKcnyaTaunmn
ocumnnorpada. PekomeHoyeTca BHMMATENbHO Npo4YuTaTb €€, 4TOoObl
O3HAaKOMWUTbCA C BHELWHWUM BWOOM, MOHATb BKIOYEHWE/BbIKNOYEHME,
HaCTPOMKN N COOTBETCTBYIOLLME TpeboBaHMsA K KannbpoBke ocuwmnnorpada
cepun OVU2.

e [IpoBepka cogep>XMmMoro ynakoBkmn e YrpaBneHMe Mbllblo
. . e [logkntoveHme NpobHmKa K
e  MOHTaXHbIN KPOHLUTENH
ocuunnorpady
e licnonb3oBaHme pexmma
Auto
e lIcnonb3oBaHue
3aBO[CKMX HAaCTpPoeK

° Vicnonb3oBaHme

o [lepegHsas naHenb

e 3agHada naHenb

e BktoyeHme/BbiknOYEHUE .
aBTOMaTU4YECKON
ocuwunnorpada
KannbpoBkKu

e OnuncaHme wvHTEepdenca pucnnes KomneHcauna naccmBHOro

ocuwnnnorpada npobHmnka
e OnwucaHme OCHOBHbIX (YHKLWIA
ocumnnorpada e lI3ameHeHune a3bika

2.1 MNposepka cofepXXMMOro ynakosKkm

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

1) MpoBepka HanMYMA NOBpPEXAEHNIA, BbiI3BaHHbIX TPAHCNOPTUPOBKO

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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Ecnu ynakoBka nnu neHonnact cepbe3HO NOBPEXAeHbl, COXPaHUTE UX [0
Tex nop, noka npubop W NPUHAONEXHOCTM He MPOMayT WCMblITaHne
SNIEKTPNYECKUX N MEXAHWNYECKNX CBONCTB.

2) lMpoBepka HanVM4MA NPUHaANEXHOCTEN
MogpobHoe onucaHme un3noxeHo B [lpunoxeHun B HacTosLwero

pykoBoacTeBa. K HeMy MOXHO 00paTUTbCH, YTOOblI MPOBEPUTb MOJIHOTY
KoMnnekTaumnu. Ecnn npuHagnexHocT OTCYTCTBYIOT WKW MOBPEXEHDI,

obpaTnTeChb B MECTHbIN OouC.
3) MNpoBepka npmubopa

Ecnn npn BHewHem ocmoOTpe OOHapyXeHbl Kakue-nmbo noBpexaeHus
ocumnnorpada nam oH He NpoLlen UcnbiTaHUe Ha NPOM3BOAUNTENIbHOCTD,
obpatutecb B MecCTHbIn odwuc. Ecnu npmbop noBpexpgeH npu
TPaHCNOPTUPOBKE, COXPaAHWUTE YMakOBKY W CBSXXUTECb C TPaAHCMNOPTHON
KOMMNaHWen nnm B MECTHbIN O0PUC 1 KOMMAHNSA NPUMET MepbI.

2.2 Acnonb3oBaHne KpOHWITEMHA

[MonoxwnTte nepegHo0 NaHenb ocuunnorpada Ha cton. Bosabmutechb asyms
yKasaTeNlbHbIMM NanbuaMy 33 HWKHIOK 4YacCTb KPOHLUTEMHA N OTKPOWTE
KPOHLUTEWH, CNnerka noTsHyB ero BBEPX, Kak noka3aHo Ha pucyHke 2-1.

R WL

PucyHok 2-1. OTKpbITUE KPOHLUTENHA

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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2.3 boxoBana naHenb ocuymnnorpacga

PucyHok 2-2. bokoBas naHenb

Ha 6okoBom cTopoHe ocuwunnorpada pacnofioXeHbl pPasnN4Hbie
nHTepdencol (cnesa HanpaBo): KHOMKa BKOYEHUNA NUTAHUSA, 3a3eM/eHne,
BbIXO[, CUrHana komneHcaynm npobHmnka, USB-xoct, HDMI, USB-ycTpoincTBo,
ONOKMPOBKA BbIK/IIOYEHUSA MUTAHWA U NOPT NUTAHUA.

2.4 3agHnana nasenb ocymnnorpadga

PucyHok 2-3. 3agHsasa naHenb

a) Ch1 - Ch4 - kaHanbl U3MepeHnsa curHana

b) Aux-BbIxO[, — 9TO BCMOMOraTeSfibHbI/A KaHan, KOTOPbI, B OCHOBHOM,
NCNonb3yeTca ANns U3MeEpPEHUs 4acToTbl 0OHOBNEHUNA DOPMbl curHana
ocumnnorpada n kKackagmpoBaHUA TEKYLLLEro curHana ocuwunnorpada Ha
apyrue ocumnnorpadnsi.

PyxoBopgcTBo no akcnayataumm. Ocuymnnorpad nnaHwetHbiin VESNA OVU2
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2.5 Bepxuaa nanenn ocymnnorpacga

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

1 0 2 0 0 4 0 0 Auout

PucyHok 2-4. BepxHss naHeNb NaHLWETHOro ocuunnorpada

Ha BepxHem u4actm ocumnnorpada pacnonoxeH wuHTepdenc BNC gnsa
nogKnto4YeHnsa NpobHMKa.

2.6 NepenHnan nanenn ocymnnorpada

Tablet Oscilloscope

PucyHok 2-5. lNepeaHsaa naHenb nnaHWeTHOro ocywniorpada

2.7 Bxniouenme/Boikniouenme ocymnnorpadga
BknioueHue/BbiknouyeHne ocuymnnorpada

BknrouyeHme nutaHunA

e Haxmwute KHOMKY NnTaHus @, 4TOObI BKNOUYNTL NPUOOP, yoeamsLLNCh,

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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YTO OH NOAK/MKHYEH K NCTOYHWMKY NMNTaHNA.

OTKNnIoYeHe NNTaHnA

e  HaxmuTte KHOMKy NUTaHWUSA @ OTKPOWTE MEHIO BbIK/IIOYEHUSI MUTAHNS U
HaxxmuTe © , 4To6bl BLIKITIOYUTL NPUGOP.
e [1na NpMHYAUTENbHOrO BbIKMOYEHUA NPpUbopa HaXMUTE 1 yaepXnsanTe

KHOMKY NUTaHNs g TeueHne 5 CekyHp,

£ OCTOpO)KHOZ rlpI/IHy,D,I/ITeJ'IbHOG BbIK/TKOHEHWME MNTAaHWA MOXET NMPUNBECTU K
noTepe HeCoxXpaHEeHHbIX gaHHbIX, 6y,D,bTe OCTOPOXXHbI.

Bbnokn POBKa JneKTponmrtaHma

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

2.8 Onucanmne nurepoenca aucnnen ocumnnorpada

B npaHHOM paspgene npencrtaBneHbl 0630p U ONMCaHWe NONb30BaTENbLCKOro
nHTepdenca ocumnnorpada cepum OVU2. lNpoumnTtas aTOT pasgesn, MOXHO B
KpaTyaMLllme CPOKM O3HAaKOMWUTBLCSA C COOEPXUMBbIM UHTepdenca gucnnes
ocuwmnnorpada. KoHKpeTHble HACTPOWKU N KOPPEKTUPOBKK OyayT nogpobHo
onucaHbl B Nocnegyowmx rnasax n pasgenax. B onpegeneHHbIi MOMEHT
BpeMEHW Ha aKpaHe MOryT MOoSABUTLCS CrieaytoLlne a/1eMeHTbl, HO HE BCE OHU
BUOHbI. VIHTepdenc ocunnnorpada cm. Ha pucyHke 2-6.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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1 915 10 35 4 372468 4 5 2 25 26 11 12

14

22

21

29

28 20 19 18 27 17 16

PucyHok 2-6. OtobpaxkeHne nHtepdeinca ocumnnorpada

Ne OnwmncaHune

1 Jlorotmn kKomnaHmm

CocTosiHme ocumnnorpada, B Tom ymcne, RUN, STOP, WAIT n Auto;
HaXXMNTE Qs nepekntoyeHms B pexunm STOP

3 Touka Tpurrepa

4  YactoTa BblbopKkW, rnybmnHa namsaTtn

O6nacTb B KBagpaTHbIX ckobkax «[]» ykasbiBaeT nonoxeHve hpopmbl
curHana, otobpaxxaemown Ha aKpaHe No BCeN rnybrHe namsaTu.

Bpemsa 3apepxkun, BpemMs, B TEH4EHNE KOTOPOro LieHTpanbHasa NNHUS
6 obnactm otobpaxeHmsa popMbl CUrHaNa HaxognTCsa OTHOCUTENbHO
TOYKW cpabaTbiBaHMA TpUrrepa.

7  UeHTpanbHaa nnHma obnacTtm oTtobpa)keHmnsa hopmbl curHana

8 WnawmkaTtop rnybuHbl NnamMmsaTn

9 Wnawnkaums TekyLwlero Tmna Tpurrepa

10  Tekywmii NCTOYHUK TPUITepa, ypoBeHb cpabaTbiBaHUA TpUrrepa

11 VHgukaTop ypoBHSA TpUrrepa

3Haukun kaHanos CH1, CH2, CH3, CH4 n 3Ha4yok BepTUKanbHOW

12 YyBCTBUTEJIbHOCTW. HaxXmunte 3Ha4ykm KaHanos, 4ToObI OTKPbITb

e
KaHanbl. Haxxmute [ yunu 7, yTobbl HACTPOUTL BEPTUKANbHYIO

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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Ne OnucaHwue
YyBCTBUTENbHOCTb KaHanoB. OTKpOMTE MEHIO KaHaNoB, AJ/isl 9TOro
npoBeauTe nanbLeM B/IEBO OT HYXXHOIO KaHana, n nposegnTe
nanbLeM BNpaBo, YTOObI 3aKpbITb MeHt0. OToObpasnTe BEPTUKANbHYIO
4YyBCTBUTENIbHOCTb KaHanoB. OTobpasnTe MeToa CONPs>XKEHUS.
3 PerynmnpoBka ypoBHSA Tpurrepa. Haxxmmre Ha KHOMKY, 4TOObI
1 N3MEHWUTb YPOBEHb TPUITepa nyTemM NepemMeLleHINs BBEPX U BHU3.
14 OTtobpaxeHune obnacten nogknodeHnsa USB-TK, noakntouyerna USB,
YPOBHS 3apsafa 6atapeun, BpeMeHn 1 T. 4.
15  Pexwum Tpurrepa: A (aBtomatudeckuin), N (HopmanbHbi).
16  OTKpbITUE K 3aKPbITUE FOPNSOHTANILHOIO 1 BEPTUKANIbHOIO Kypcopa.
Bbi6bop TekyLiero kaHana. Haxmure, 4Ytobbl OTKPbITb MEHIO
1 nepektoYeHNs TEKYLLEro KaHana v NnepekniovYnTb TEKYLLMNIA KaHarl.
3HayoK ynpaBneHuns CTPOYHOM pa3BepTKOW. Haxxmute KHOMKM
BPEMEHHOI pa3BepPTKM BEBO/BNPaBO, YTOObl HACTPOUTL
FOPN30HTaNbHYHO BPEMEHHYIO pa3BepPTKY (popmMbl curHana. Haxmurte
18 BPEMEHHYIO pa3BepPTKY, YTOObI OTKPbITb TabNMLYy BPEMEHHON
pa3BepTkn. HaxxmmnTe, 4ToObl BbiIOpaTbh TPEOYEMYIO BPEMEHHYIO
pasBePTKY.
BbicTpoe coxpaHeHme. Haxxmunte, 4tobbl ObICTPO coXpaHUTb hopmy
19 CuUrHana B Ka4ecTBe 3TaJIoOHHON (hopMbl.
KHonka To4HOW HacTponkn. HaxmmTe KHOMNKY, YTO6bl TOYHO
5 HaCTPOUTb NOCNEAHIOK onepaumnto, BKtoYasa nonoxeHue (opmel
0 cuUrHana, nosiIoXXeHme ypoBHs cpabaTbiBaHUS TpUrrepa, To4Ky
cpabaTbiBaHMA TpUrrepa n NosIoXKeHme Kypcopa.
21 3HauveHmne BePTUKAaNbHOIO NOMIOXEHUS NHOMKATOPA KaHana.
05 IHonKaTop KaHana MOXeT yKa3biBaTb Ha MOJIOXXEHWME HYNIEBOrO
YPOBHS1 OTKPbITOrO KaHana.
5 HomnkaTop MeHto 6bICTPOro Tpurrepa: npoBeanTe nanbuem BIEBO,
3 YTOObI OTKPbITb MEHIO BLICTPOro TpUrrepa
24  Pexunm BbI6OPKN: HOPpMasbHbIW, CpeaHunin, ornbdatouias, NMKOBbIN
25 ABTOMAaTM4yecKkasi HaCTpOoMKa, aBTOMaTUYECKNI Anana3oH
26 SEQ, nonyyeHne ognHOYHOM NocneaoBaTebHOCT

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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Ne OnwucaHwue

BepTukanbHoe nonoxeHune dopmMbl CUrHaNa TeKyLLero kaHana
OTHOCUTENbHO HYNIEBOW TOYKW
[Opn30HTaNbHOE NONOXEHWE (POPMbI CUrHaNa TeKyLLLEero KaHana

27 OTHOCUTENbLHO LIEHTPa 3KpaHa
YpoBeHb cpabaTbiBaHUA TpUrrepa B LeHTpe GopMbl CUrHana kaHana
Tpurrepa
BosBpalleHune akTMBHOIo Kypcopa B LIeHTp 9KpaHa

28 [naBHasa cTpaHuMuUa

29 3HayeHe NONOXEHWA NO BEPTMKANN NHAMKATOPA MONOXEHWNS
Tpurrepa.

Tabnuua 2-1. Onncanmne nHTepderica gucnnesa ocuymnnorpada

2.9 OnucaHmne oCHOBHbLIX (PYHKLMIA CEHCOPHOro 3KpaHa

YnpasneHune ocuunnorpadom cepmm OVU2 ocyLiecTBnseTcsi, B OCHOBHOM,
HaXxaTnem, NpoBeAeHMEM NasbLeEM 1 NepeTackMBaHMEM OLHNM NabLEM.

Ha)xaTtb

HaxXmmte KHOMKY Ha CEeHCOPHOM 3KpaHe, 4ToObl aKTMBMPOBATb
COOTBETCTBYlOLLEE MEHIO N PyHKLMIO. KocHUTECH Ntoboro NnycTtoro Mecta Ha
9KpaHe, YTOObI BbINTU N3 MEHIO.

NMpoBeneHmne nanbyem

[MpoBeneHMe nanbueM MO 3KpaHy: OTKPbITVE/3aKpbITUE MEHK, BKHOYas
rMaBHOE MEHI, KHOMKY KOHTEKCTHOINO MEHI0 U Opyrue onepauuvi B MEHK
KaHanoB. Hanpumep, rnaBHOe MEHIO OTKPbIBaeTCHA TaK, Kak Nokas3aHO Ha
pucyHke 2-7. MeTtop, 3aKpbITUA NPOTUBOMNOJIOXEH METOAY OTKPbITUS.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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PucyHok 2-7. Bbixoa N3 rnaBHOro MeHHo

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

MepeTtackmBaHme ¢ NOMOLLbIO OAHOrO0 Nanbua: /s rpydbon HaCTPOWKN
BEPTUKANbLHOIO NOSIOXKEHWS, TOYKIN 3arycKka, ypoBHS 3arycka, Kypcopa u T. [.
dopmbl curHana. MNMoapobHyo nHpopmauymio cm. B pasgenax 4.1 «Dopma
CuUrHana ropu3OHTaNbHOro nepemeweHns» ©n 4.3  «PerynmnpoBka

BEPTUMKAJIbHOIO MOJIOXKEHUNA».

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

2.10 YnpasneHune MbIlIbIO

Mogkntounte Mbiwb K wWHTepdency «USB Host», 3atem ynpasnamte
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
MbILLbKD 9KpaH aBToMaTudecku 6nokumpyetcs. [1paBon KHOMKOW MbIWN
MOXHO pa3b610KMpoBaTb 3KpaH nnm 3abnokmnpoBaTb €ro CHOBA.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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PucyHok 2-8. Kypcop mMblLin

2.11 NoaxnioueHmne npobumka x ocumnnorpady

1) MNopgkntounTte NnpobHmMkK Kk BNC-koHHEKTOpY KaHana ocumnnorpada.

2) [MopkntounTe BbIABMXXHOWM 3a0CTPEHHDBIN KPHOYOK Ha KOHLE MPOOHMKa 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

2.12 Ucnonb3oBaHue 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

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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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 oTobpaxaetcsi «Auton.
Ocuwunnorpad MOXET aBTOMaTU4YeCKM HacTpamBaTb BEPTUKANbHbIN
MacLiTab, ropu3oHTaNbHbIA MacLlTab n HaCTPOWKY TpUrrepa B 3aBUCMOCTM
OT amMnaMTygbl N 4YacTOTbl CWUrHanoB, HacTpamBaTb (OpMy CWrHana pno
HY)XHOFO pasmepa u oTobpaxaTb BXOOHOW curHan. [locne HacTpomku
BbIAONTE U3 peXnMa aBTOMaTUYECKON HAaCTPOMNKKU, HaaNmMcb «Auto» B 1€BOM
BEPXHEM Yry NCYESHET.

Kananbl MoOryt oTkpbiBaTbCA aBTOMaTmyeckn. Jliobow KaHan, YpOBEHb
KOTOPOro 605blle NN MEHbLLE MOPOrOBOro 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 aBTOMaTUN4YeCKW HaCTpamBaTbCA Ha Bbl60p npmnopwmTteTa
TeKywero cmrdana nnmn makcummMasibHOro cmrHana.

OTkponTe rnaBHoe MeH. Haxwmute «Auto», 4YTOObI OTKPbITb MEHIO
aBTOMAaTUYECKOW HACTPOWMKK, BKOYAss HACTPOWMKY OTKPbITUA/3aKpbITUS
KaHana, HacTpOWMKYy MOPOroBOro HanpsbkeHus W HaCTPOWKY WCTOYHMKa
Tpurrepa.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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Sample Display frigger

PucyHok 2-9. OTKpbITIE aBTOMATUYECKOW HAaCTPOMNKN

ABTOMaTMyeckas HacCTpoMKa BK/OYAET chnefylollee: OOgvH KaHan w
HECKO/IbKO KaHasioB; aBTOMAaTU4yeCcKass HacTpOWKa CTPOYHON pa3BEpPTKU,
BEPTUKANIbHON  4YyBCTBUTENIbHOCTU W YPOBHA  TpUrrepa CUrHana;
MHBEPTMpPOBaHME  GOpPMbl  CUrHana  ocuwunnorpada  BbIK/IKOYEHO,
OrpaHMYEHME NOMOChbl MNPOMNYCKaHMA YCTAHOBNEHO Ha MNOJHYK MOa0Cy
NpornyckaHus, PexXmm CBS3M MO MNOCTOAHHOMY TOKY, PEXUM Bbl6OpKKN -
HOPMasbHbIW; TUN TPUIrepa YCTaHOBNEH Ha TPUIrrepe no (MPOHTY, a PeXnm
Tpurrepa — aBToMaTUYeCKNIA.

MpumeuvaHmne: gna npumeHeHna dyHKUnM «Auto Set» Tpebyetcs, 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
BbINOJ/IHEHA.

«Auto Range». Ocuunnorpad HeNpepbiBHO N aBTOMaTU4YECK HacTpamBaeT
BEPTUKA/bHbIA MacLUTab, rOPpN30HTaNIbHYIO CTPOYHYKO pPa3BEPTKY N YPOBEHb
Tpurrepa B pexmme peanbHOro BPEMEHWN B 3aBUCUMOCTN OT BEINYUHbI 1
YacTOTbl curHana. o ymonyaHumto OH OTKJIHOYEH, N ero HEOOBXOANMO OTKPbITb
B MeHI0. 9Ta pyHKUMS ABNSETCA B3anMoUCKtovaLwen ¢ dyHkumen «Auto
Set».

OTKponTe rnaBHOE MEHI n HaxmuTe «Auto», 4TOObl OTKPbITb MEHIO
aBTOMAaTMYECKOro Bbibopa ananasoHa gas COOTBETCTBYHOLMX HAacTpoek. [1pun
BK/IFOYEHNN (PYHKLMN aBTOMATUYECKOro Bblbopa ananasoHa ocuwmnnorpad
aBTOMAaTMYECKN YyCTaHaBNMBAET pas3/INYHbie MapamMeTpbl, B TOM 4unCNeE:
BEPTUKANbHbIN MacLuTab, ropu3oHTaNIbHY0 CTPOYHYIO pPas3BEPTKY, YPOBEHb
Tpurrepa u T. . [Npn nogkntoyYeHnn curHana aTv napamMeTpbl aBTOMaTNYECKN
N3MEHATCH, N Nocne Wu3MeHeHuss He TpebyeTcss MOBTOpPHas HacTpomka
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curHana. Ocu,vmnorpacb aBTOMaTU4eCKIN pacno3HaeT n BHOCUT
CcooTBETCTBYHOLLNE NSMEHEHNA.

PucyHok 2-10. ABTOMaTuyeckasa HacTporka (popMbl CUrHanNa

e Auto range: BK/IIOYEHUE NN BbIKIOYEHNE (PYHKLMN aBTOMATUNYECKOrO
Bbl6Opa AnanasoHa.

e \Vertical scale: BkntouyeHne GYHKUMW aBTOMAaTUYECKOW PErynmnpoBKU
BEPTUKANIbHOW LLUKasbl.

e Horizontal time base: BkYeHME QYHKUUW  aBTOMATUYECKOW
pPerynmpoBKMN CTPOYHOW pa3BEPTKMN.

o Trigger level: BkntovyaeT pyHKUMIO aBTOMATUYECKOW PErYIMPOBKIU YPOBHS
Tpurrepa.

Measure Save Cursor Sample Display Trigger Auto Userset

AutoSet

Horizonta

PucyHok 2-11. OTKpbITME aBTOMAaTUYECKOro gmana3oHa

ABTOMAaTUNYECKMI AMNana3oH oOblMHO Bonee noneseH, YemMm aBToMaTun4ecKas
HaCTpPOIKa, B cneayowmx CUTyaumsx:
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1) OH MOXeT aHanmaunpoBaTb CUrHanbl, NOABEPXEHHbIE OMNHAMUNYECKUM
N3MEHEHUSIM.

2) OH no3BonseT ObICTPO NpPOCMaTpMBaTb HECKONbKO HenpepbiBHbIX
curHanoB 6e3 HacTpomku ocuunnorpada. 91a pyHKUMA 04eHb NONE3Ha,
ecnm Heobxoaumo WMCMNoNb30BaTb ABa MPOOHMKA OQHOBPEMEHHO WU
€CNMIN MOXHO MCMONb30BaTb MPOOHMNK TONLKO OAHOWN PYKOW, MOCKOSbKY
apyrasi pyka 3aHsTa.

3) YnpaBnanTte HaCTPOMKOM aBTOMAaTMYECKON PErynnpoBKkin ocuuniorpada.

2.13 3aBoiCKME HACTPOMKM

OTkponTe rnaBHoe MeHio, HaxmuTte «User Settings», 4TOBbI NepenTn Ha
CTpaHuUy HacTpoek nonb3oBaTens. Haxmute «Factory Settings», 4TOObI
OTKPbITb OManoroBoe OKHO AN 3arpy3ky 3aBOACKMX HacTpoeKk. HaxmuTte
«OK» wn 3arpysaute 3aBOACKME HACTPOWMKW. [JManoroBoe OKHO 3arpysku
3aBOACKMNX HACTPOEK CM. Ha pucyHkKke 2-12.

Measure Save Cursor Sample Display Trigger

Self Adjust

e sure to reset factory config

PucyHok 2-12. 3arpy3ka 3aBO4CKNX HACTPOeK

2.14 Ucnonb3oBaHue aBTokannbéposxkm («Self Adjust»)

OTkponTe rnaBHoe MeHio, HaxmuTte «User Settings», 4ToBGbI NepenTtn Ha
CTpaHuLy HacTpoek nonb3oBatens. Haxmute «Self Adjust», 4To6bl BOWTK B
pexmnm aBTomMaTundeckonm kKanmbposku. Korpa dyHKUMS aBTOMaATU4ECKON
KannbpoBKW aKTUBHA, B IEBOM BEPXHEM Yr/ly 3KpaHa oTobpa)kaeTca KpacHas
Hagnucb «Calibrating», a nocne 3aBepLueHUss KaNMOPOBKW KPacHOE CNOBO
ncyezaet. [lpyn 3HaA4YUTENbHBLIX W3MEHEHUAX TemnepaTtypbl QyHKLMSA
aBTOMAaTMYECKOW KanmbpoBKWM MNO3BONAET ocuunnorpady noanepXmsBaTtb
BblCOYaANLLYIO TOYHOCTb U3MEPEHUIA.
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e [lepen aBTOKaNM6GpPOBKON CHUMUTE BCE MPOOHUKMN.

e [Ipouecc aBTOMaTU4eCKOW KannbpoBk 3aHNMAaET 0kono 10-15 MUNHyT.

e Ecnn Temnepatypa wuameHsietca Bbilwe 10 °C, Mbl pekomMeHOyem
NONb30BaTeNAM BbINO/IHNTb aBTOMaTNYECKYO KannbpoBKy.

Kannbposka Hyna ogHUM Haxkatuem — [poBeaunTe nanbLeM BBEPX, YTOObI

OTKPbITb HUXXHEE MEHIO N HaXMUTE , 4YTOObl BbINONHUTL KannbpoBKy
HYnS.

[Mpwn akTnBaumMm pyHKLNN KannbpoBKN HyNs B IEBOM BEPXHEM YrNy 9KpaHa
NOABNSAETCA HAANMUCb KPacHbIM WpudToM «BbinONHAETCA aBTOMaTMYECKas
Kannbposka Hyns». [ocne 3aBepLUeHN KanMOPOBKN HyNsi KPaCHbIN WpUdT
ncyesaet. KannbpoBka Hynst OOHUM Ha)xaTnem No3BONSET ObICTPO PEWNTb
npobnemMy cCMeLWEeHNA Hyns, BbISBBAHHOrO pasHuuen Temnepatyp. [lo
CPaBHEHMNIO C CAaMOHACTPOWMKOW, KannbpoBKY HyNss OAHNM HaXaTUeM MOXHO
BbINOMIHUTb B TEYEHME 5 CEKYHA,

PyyHaa kanmbpoBka Hyna - Ocuyunnorpad noanepXmBaeT PyYHYO
KannbpoBKy Hyns Ona Kaxaoro kaHana. HaxmmnTe kHonky «Fine» B neBom
HVXXHEM yray, 4ToObl OTKPbITb MEHIO NPUHYAUTENbHOrO BblOOpa KaHana uv
oTO6pasnTb 3HaAYeHWe CMeleHns, BblbepuTe KaHan ANns HaCTPOUKN W
nepemecTtmnte GopmMy curHana BBEPX N BHU3, YTOObI BPYy4YHYO HacTPOUTb
HYNeBOE NONIoXeHMe. Haxmumre «Ay.

KHonka «V» n03BONSAET BbIMOJHUTb TOYHYK HACTPOWKY HY/TIEBOIO MNOSTOXEHNS,
KaK rnokasaHo Ha puycyHke 2-13.
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PucyHok 2-13. PyyHasa kannbpoBKka HyN1IeBOro 3Ha4E€H NS

2.15 Komnencayma naccmBHOro NnpooHmMKa

Mpn nepBomMm nogkn4YeHUM nNpobHMKa K NbOMy BXOAHOMY KaHany
HeobxoAMMO BbINO/IHUTL HACTPOWMKY KOMMEHcaumm npobHuka, 4TOObI
cornacoeaTb €ro ¢ BXOOHbIM KaHanom. HekomMmmneHcmpoBaHHbIE MPOOHUKMN
MOFYT CTaTb MPUYNHON GONbLUNX MOrPELUHOCTEN N3MEPEHUIN NN OLLNOOK.
KomneHcaumsa npobHmkKa onTMMmM3npyeT TPakT curHana ocuunnorpacda gns
OOCTMXEeHMA 0onee BbICOKOW TOYHOCTU M3MepeHun. Ecnn temnepaTtypa
okpyxatoulen cpenbl nameHsaetca Ha 10 °C n 6onee, pna obecnedyeHus
TOYHOCTN pe3ynbTaTOB N3MEPEHUN HEeobxogMMOo MNPOMU3BECTUN HACTPOUKY
KOMNeHcaumm npobHuka.

LWarn komneHcaumm npobHMKa:

1)  CHavana nogxnroymTe NpobHMK ocumnnorpada K LeneBomMy KaHany

2) Mogknounte NPOOHMK K BbIXOOHOW KiemMme KannbpoBOYHOro
NPAMOYrOfIbHOMO CUrHana, a 3aXxmm 3asemMNeHuns NpobHuKka — K Knemme
3azemMneHuns. Kak nokasaHo Ha pucyHke 2-14.

3) OtkpowTe KaHan (ecnu KaHan 3akpbiT).

4)  Otperynupynte KoadhdMUMEHT 3aTyxaHMA KaHana ocuwunnorpada Tak,
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YyTOObl OH COOTBETCTBOBAJI.

Auto
5) KOC—)de)VILI,VIeHTy 3aTyxaHunA I'IpO6HI/|Ka. Haxxmunre KHOIKY nnnm

BPYYHYIO OTPErYINPYNTE BEPTUKANbHYIO YyBCTBUTENbHOCTb (POPMbI CUrHanNa
1 CTPOYHYIO pa3BepTKy. Cnegute 3a bopmon curHana. Cm. pycyHok 2-13.

PucyHok 2-14. MNoagkntoyeHne npobHmka

PucyHok 2-15. KomneHcauus npobHuka
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Ecnn dopma curHana Ha akpaHe oTobpaxaeTcs Kak «HegoKomMmneHcaunsa»
NN «NepekoMmneHcaunsay, oTperynmpymnTe noacTpPOEYHbI KOHOEHCATOP Ha
NpobHMKe Taknm obpasom, 4Tobbl hopma curHana Ha aKkpaHe oTobpaxanacb
KaK «rnpaBuiibHasi KomneHcaumsa» (CM. puUCyHOK Bbille). Perynnmposky
NPO6GHMKa CM. Ha pUCYHKe 2-16.

PuncyHok 2-16. PerynupoBka npobHuka

/N MpepynpexpeHne

e Ybegutechb, YTO N30NAUMS MPOBOAOB HAXOONTCSA B XOPOLUEM COCTOSIHUN,
yTOObl M36EeXaTb MOpPaXeHUs SMNEeKTPUYECKMM TOKOM MPU N3MeEpPEeHUn
BbICOKOI0O HarnpsiXXeHus.

e Bo nsbexaHme nopaxeHus aNEKTPUYECKMNM TOKOM OEPXMNTE Nanblbl 3a
npeaoxXpaHUTENbHbIM KOMbLLOM NPOOHKKA.

e Korga npobHMK NOAKMKOYEH K MICTOYHUKY HAaNPSXKEHUS, HE NpUKacamTeChb
K MeTan/IM4yeCcKmMm 4acTam ronoBky NpobHMKa BO ns3bexaHme nopaxeHus
SNEKTPUNYECKMNM TOKOM.

e [lepen HavanomMm WM3MEPEHUI NPaBUIbHO MOAKIYUTE 3a3eMNAOLLNIA
KOHeL, NpobHuMKa.
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2.16 NiameHeHue A3bIKa

IameHeHmne a3bika oTobpaXkeHns cM. B pasgene 12.3 «HacTtpoinkn — A3biK 1

MeTOo/, BBOJA».

Fnasa 3. lopmn3souTanbHana cucrema

B maHHOWM rnaBe copepxutca noapobHas nHdbopmauma 0 ropr3oHTaNnbHON
cucrteme ocuwmnnorpada. PekomeHaoyeTcs BHUMATENbHO MPoOYnNTaTb 9Ty
rnaBy, 4ToObl M3y4nNTb (QYHKUWUW HACTPOWMKWM KM paboTy rOpM3OHTaNbHOMN
cuctembl ocumnnorpada cepumn OVU2.

e [lepemelleHune curHana no ropn3oHTanm

e HacTpowka cTpodHOM pa3BepTkn (Bpems/neneHume)

e [laHOpamupoBaHuMe 7 mMacluTabrpoBaHmne OTOENbHbIX nnm
OCTaHOBNEHHbIX 3aXBaTOB

e [lpokpyTKka, XY

e Pexunm macwtabunpoBaHus

3.1 Nepemewienme cMrHana no ropusoHTaNm

KocHuTecb obnactn otobpaxeHusa opmbl cUrHana yn NpoBeauTe BNEBO U
BNpaBo aN1da rpyboi HaCTPOMKIM NONOXKEHUSA DOPMbI CUTHaNa No ropu3oHTanu
BCEX aHaNoroBbIxX KaHanoB. [locne nepemelleHnsa popmbl curHana HaxMmunTe
KHOMKY TOYHOW HACTPOWKW B JIEBOM HWXHEM Yy 3aKpaHa Aans TOYHON
HaCTPOWMKMW.
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PucyHok 3-1. lMepemellueHre hopMbl CUrHaMNa No ropn3oHTann Ha aKkpaHe

3.2 HacTpoiika cTpouHOA pa3BepTkm (Bpemna/aenexmne)

MeTop 1: lporpamMmmHbie KnaBunwin

J-I-'-l_

Haxmmnte Ha KHOMKW® -, , YTOObl HACTPOUTb CTPOYHYIO Pa3BepTKY
m

BCEX aHanoroBbIX KaHanoB (Tekylwme KaHanbl). Haxmute Ha KHOMKY -

YTOObl YBENMNYUTL CTPOYHYIO Pa3BEPTKY; HAXXMUTE Ha KHOMKY , YTOObI
YMEHbLUNTb CTPOYHYIO pa3BepTKy (CM. pucyHOK 4-2 «HacTponka cTpo4YHOIn
pa3BepTku»). CTpodyHaa pa3BepTka BbINONHAETCA Ha 1-2-5, B TO Bpems Kak
dopma curHana nameHseTcst No Mepe N3SMEHEHNSA CTPOYHOW pPa3BEPTKMN.
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VBenuueHue ‘VMeHbIIeHNE

PucyHok 3-2. HacTpoiika CTpO4YHOWM pa3BepPTKMN

MeTop 2: Pyuka Bbibopa BpeMEHHON pa3BEPTKM

Haxmunte Ha , 4YTOObl OTKPbITb CMMUCOK CTPOYHOW pa3BepTku (cm.
pUcyHOK 4-3 «Crnmncok CTPOYHOW pasBepTKM»), 3aTEM HaXMMNTE Ha CMUCOK,
4YTOObI BbIOpPaTh NOAXOASALLYIO CTPOYHYIO pa3BepTKy. CTpoyHasa pasBepTka C
CUHWM 3anofIHEHHbIM (OHOM SIBNSETCH TeKyuwlen BblOpaHHOM CTPOYHOWN

pa3BEepPTKOW.
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Auto Single
Set

PucyHok 3-3. Pyuyka cTpO4YHOWM pa3BepTKM

3.3 MaHopammpoBaHMe M MacluTaGbupoBaHuMe OTAEeNbHbIX
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 cm. B paspenax 3.1 «llepemelleHne opmbl curHana ro

ropn3oHTann» n 3.2 «HacTpowka CTpoyHOW pa3BepTKn (Bpemsa/aeneHme)».

3.4 NMpoxpyrka, XY
B rnaBHOM MEHI0 HaXXMuUTe Ha CEHCOPHYIO Knasumwly _, 3aTemM Bbl6epI/ITe

HY>XHbI PEXWNM CTPOYHOW pa3BePTKU. PeXM CTPOYHON pasBEPTKU MOXET
obiTb YT, ROLL n XY.
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Save

Waveform Graticule

PucyHok 3-4. Pexxum oTobpaxeHus

YT — O6bIuHbIN peXxxum npocmMoTpa ocuunnorpada

B pexume YT oTobpaxaeTca OTHOCUTENbLHOE COOTHOLUEHUE MexXAay
BEPTUKANbHbIM HaMNps)KeHUEM W TrOpu3oHTanbHbiM BpemeHem. Ocb Y
npeacTaBnseT HanpsaxeHmne, ocb X npeactaBnaeT BpemMs, a dopma curHana
oTobpaxaeTtca nocne Tpurrepa (dbopma curHana oTobpaxaeTcs cnesa
HarnpaBso).

NMpumeyaHmne: ecnn cTpoyHas pas3BepTka 6onbliasa (Hanpumep, 200 mc n
6onee), dopma curHana nHorga He oTtobpaxaeTcs B TeYeHne OJINTENbHOro
BPpEMEHW. ITO CBA3AHO C TeM, 4YTO B pexume YT Tpurrep dopmbl curHana
cpabaTtbiBaeT nepepn otobpaxeHmem. OHa TECHO CBfi3aHa CO CTPOYHOMN
Pa3BEPTKOM N MOXET ObITb NPMONN3UTENBHO paccYnTaHa Kak: KOMYECTBO
OENEeHNA C NEeBOWM CTOPOHbI MNO3ULUN TpUrrepa * MNoJIOXKEHUE YPOBHS
CTPOYHON pa3BepTKn. [1na cokpaweHnsa BpEMEHN OXUOAHWNA NMepPeEMECTUTE
NO3NLUWMIO TpUrrepa BrEBO.

Cnyyain, korga no3mumnsa TpuUrrepa nepemMelyeHa 3a npepenbl 3KpaHa
¢dopmbl curHana, 3gecb He paccMmaTpuBaeTCA.

ROLL — Pexxum BpaweHuns

B pexume ROLL dopma curHana npokpy4ymBaeTcsa cnpaBa Haneso Ans
obHoBneHma pgucnnesa (cm. pucyHok 4-6. Pexum ROLL). [OnanasoH
PerynmpoBKn CTpo4YyHOW pas3BepTku pexmma ROLL B paboyem cocTosiHumn
cocTtasndaet 200 mc/pen~1 kc/pen.

B pexunme ROLL nHdopmaums, cea3aHHas ¢ TPUIrepoM, HEAENCTBUTESbHA,
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BKJTO4YaA NoJIoXKeHWne, YPOBEHDb TPUTITEPaA, HanpaXeHme Tpumrrepa n 1. g.

PucyHok 3-5. Pexxum «ROLL»

Run
B pexume «ROLL» HaxxmumTe , 4TObObI OCTAHOBUTL OTOGpPaXkeHe HhopMbl
CUrHana; HaxmuTe . CHOBa, 4TObObl OYUCTUTb OTOBpaxkxeHue QopMbl

cuUrHana v nepesanycTmnTb COOp OaHHbIX; Ha>|<|v||/|Te 4TOOb!l BbINOMHUTD
OOMNHOYHYO NocneaoBaTesibHOCTb, OHa OCTAHOBUTCHA aBTOMAaTU4YECKW NOC/e
3aBepLIEHNs 3axBaTa MNOSIHO3KPAHHOIO N306paxeHus.

Pexum ROLL o06blMHO wcnonb3yetca pns HabnwogeHus 3a dhopmamu
CUrHanoB ¢ YactoTamum Huxe 5 'y,

Pexum ROLL aktmBumpyetcsa no ymondaHuio. Korga cTpoyHas pasBepTka
6onbwe 100 mc, oHa aBTOMaTmyeckn nepexogmt B pexum ROLL. Ecnwn
HEo6XoAnMO NMPOCMOTPETb CUrHaN, KOTOPbIA AO/MKEH ObiTb 3anyLlleH npu
60NbLLOW CTPOYHOIN pa3BepTke, oTKaounTe pexkum ROLL.

BkntoueHme n BbiknoyeHue pexnma Roll: B rnaBHOM MEHI0 HaXMuUTe Ha
NpPOrpaMmHyto KJ'IaBI/ILIJy_.

B onuumn «Common» MOXHO BKJtO4aTb W Bbiko4aTh pexunm «Roll» (cm.
PUCYHOK 4-6). Koraa peXxum npoKpyTK akTUBUPOBAaH, M CTPOYHas pa3BepTka
HaxoauTcsa B npepenax 200 mc~1 Kec, ocuumnnorpad aBTOMaTUYECKU
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NepexoanT B PEXM NPOKPYTKN.

PucyHok 3-6. BknioueHune/BbikntoyeHmne pexmnma «Roll»

XY — Pexxim «XY»

BepTtukanbHoe konnyectBo CH1 oTobpaxkaeTcs Ha ropm3OHTanNbHOM OCU B
pexunme «XY», a BepTuKanbHoe konumyectBo CH2 oTobpaxaeTca Ha
BEPTUKANbHON OCU (CM. pUCYHOK 4-7 «Pexnm «XY»).

Pexnm XY MOXHO MCMonb30BaTh OJ/1I9 CPAaBHEHUSA YaCcTOTHOro u ¢as3oBoro
COOTHOLUEHWS ABYX CUTHasNOoB.

Pexum «XY» MOXHO WCMONb30BaTb O/ AATYMKOB AN OTOOpaxeHus
HanpsXXeHNA — CMELLEHWs], pacxoda — AaBneHns, Hanps>XeHMs — 4acToThbl
NN HaNpsiXXeHWs — TOKa, Hanprmep Aas NoCTPOeHUs ANOAHOW KPUBON.
Takxe MOXHO MCMonb3oBaTb Kypcop Ois namepeHus opmbl curHana B
pexunme XY.

PucyHok 3-7. Pexxnm «XY»
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Mpumep pexxnma XY

B 9oTOM ynpaXHeHUM [eMOHCTPUpPyeTcss OObldHAA npakTuka pexmma
oTobpaxeHus XY nytem namepeHunsa casura a3 mexay AByMs CUrHanammu
OOMHAaKOBOW 4YacCTOTbl C UCNoMb30BaHEM MmeTofa Jlnccaxy.

1) lMNopkniounte cuHycompanbHble curHanel kK CH1 wn nopkniounte
CNHyCcOMganbHbIE CUMHasbl TOW Xe YacToTbl 1 pa3HbIX a3 Kk CH2.

2) Haxmute Ha KHonKy HacTpomku «Auto», HaxmumTe «Display» B rmaBHOM
MeH!10, 3aTeM BblibepuTe «XY» B «Time Base».

3) lMepeTtawmTte curHanbl Tak, YTo6bl OHM BbINV OTLEHTPUPOBAHbI Ha 9KpaHe
ancnnesn. OTperynupynTe BepTuUKanbHyto 4yBCTBUTENBbHOCTE CH1 1 CH2 1
pacTAHUTE CUrHasnbl 4 NPOCMOTpa.

PazHuuy ¢da3 (B) MOXHO paccuuTaTb C MOMOLLBIO criefylowen dopmynbl

(npepnonaras, YTo aMmnNINTYObl ABYX KAHa/I0B OANHAKOBbI):

Measuring the phase difference 90°phase difference

PucyHok 3-8. CurHan pexunma cTpoYHOn pa3BepTkn «XY», LEHTP 9KpaHa gucnnes

4) Haxmwute kHonky «Cursor», 4TOObl aKTMBMPOBaTb TOPU3OHTAsIbHbIN
Kypcop.

5) YcTtaHoBUTE KypCcop Y2 B BEPXHEW YacTn CUrHana, a Kypcop y1 B HUXHeN
yacTu curHana. 3anuwnTte 3HadeHne Ay B NpaBOM BEPXHEM Yy 9KpaHa.

6) lMepemecTnTe Kypcopbl y1 1 y2 B TOUYKY NEPECEYEHNS CUTHANa U ocu y.
3anuwunTe 3HadyeHune Ay elle pas.
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PucyHok 3-9. IamepeHure pasHocTu a3 1 ncnosb3oBaHMe Kypcopa

7) [ns pacyeTta pa3HocTu a3 ncnonb3yetcs cnenytowas hopmyna.
sin Ye Y2

— 6 =arcsin——
6= Y1, Y1

Hanpumep, ecnu nepsBoe 3HavyeHne Ay paBHo 9,97 B, To BTopoe 3HaveHune Ay
paBHO 5,72 B:

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

3.5 Pexxum macuurabmposaHma

Zoom (MacwwTtabnpoBaHne) — 9TO FrOPW3OHTa/IbHO pacLUMpPEHHas Bepcus
obbiiHOro pgucnnes. OTkpowTe QYHKUMIO MacliTabmpoBaHusa, AOWNCMIEN
pazgenntca  Ha pgBe 4yactm (cm.  pucyHok 3-10  «WHTepdeic
MacLTabrpoBaHus»). BepxHsas 4acTb aKpaHa gucnes nokasbiBaeT 0ObIYHbIN
B0, OKHa ANCI/IEed, a HNXKHAS YacTb — YBEJIMYEHHOE OKHO aucnnes.
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PucyHok 3-10. IHTepdenc macwtabunpoBaHus

Bug okHa macwitabmpoBaHuss — 3TO yBENMYEHHas 4acTb OObIYHOrO OKHa
oTobpaxeHunsa. PyHKUMIO «Z00m» MOXHO NCMOJIb30BaTb, YTOObI MPOCMOTPETb
yacTb OObIYHOrO OKHa, PACLUMPEHHOro MO rOpPW3OHTanW, 4YToObl Yy3HaTb
6onbLie 06 aHanm3e cUrHanos.

BknroueHme n BbiKIlOYUEHNE pexmnmva MaCLIJTGGVIpOBaHI/IFlZ

OTkponTe BbiNagalOWEee MEHI W HaXMUTE Ha KHOMKY ., 4YTOObI
BK/THOUYUTb/BbIK/TIOUYNTb DYHKLMIO MacLUTabmpoBaHuS.

OkHO macwTabupoBaHmMa obpamMiieHO paMKon B OObIMHOM OKHe, a gpyras
4yacTb, He OTOOpaxxaemasi B OKHe MacLUTabrpoBaHMS, NOKPbITa CEPON TEHLIO.
B aTom none otobpaxaeTtca 4acTb 0ObIMHOIO CKaHMPOBaHUSA, KOTopas Obina
yBenmyeHa BHN3Y OKHa.

HaXxXmmnte Ha KHOMKY CTPOYHOWN pasBepTKW, YTOObl HACTPOUTb CTPOYHYIO
pa3BepTKy OKHa MaclwTabupoBaHusa. Pasamep nona B OObIMHOM OKHE
N3MEHNTCA B  COOTBETCTBMM CO  CTPOYHOM  pPas3BEPTKOM  OKHa
MacLuTabmnpoBaHus.

[MepeTawmTe opmMy CuUrHana OkHa MaclTabmpoBaHUS MO FOPU3OHTaNW,
4TObOblI HACTPOUTbL MonoxeHme Gopmbl curHana. [lone B rnaBHOM OKHe
nepemMeLlaeTca B NPOTUBOMOJNIOXHYKD CTOPOHY OT dopMbl curHana. Vnwm
HanpsAMYyto nepeTawnTe none B 06bIMHOM OKHE, YTOObI 6bICTPO HanMTK hopmy
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curHana ong npocmoTpa.

NMpumevaHme:

1)

MwuHnMmanbHass cTpoyHasi pa3BepTka OTobpa)kaeTcsi B OObIMHOM OKHE,
Torga Kak opma curHana Ha 3aKpaHe HaxoauTcs TOYHO B npepenax
eMKOCTM namsaTn. Ecnm  Tekywaa CTpoyHas pas3BepTka MeEHbLUe
MWHUMaNbHOW CTPOYHON pPasBePTKM B OObIMHOM OKHE Mpu TekyLlen
€MKOCTU namsaTW, NpU OTKPbITUXM OKHa MacwTabupoBaHUsS CTPO4YHas
pa3BepTka B OObIMMHOM OKHE aBTOMAaTUYEeCKW YyCTaHaBNMBaeTCHA Ha
MWHUMAasbHYIO CTPOYHYKO pPasBeEPTKY B OObIMHOM OKHE Mpu TEKYyLen
€MKOCTW NamMmsATn.

Kypcop, pacyeTHaa ocuwunnorpamMmma M atanoHHasa opma CurHana He
oTobpaxaloTca B OObIMHOM OKHE, HO MOryT oTobpaxaTbCsi B OKHE
MacLuTabmnpoBaHus.

Ecnun pexum Roll octaHOBNEH, pexXnm mMacwTabupoBaHna MOXET ObITb
BKtoYeH. Haxmumnte Ha «Run/Stop», 4ToObl aBTOMAaTUYECKW OTK/IHOYUTb
pexmnm macLutTabmnpoBaHus.

FnaBa 4. BeptmkanbHana cmcrema

B paHHOW rnaBe copepxutcs noapobHas mHpopmauns o BepTUKanbHOWN

cucteme ocuunnorpadga. PekomeHgyeTcss BHMMATENbHO MpoyuUTaTb 3Ty

rnaBy, 4TOObl M3Yy4NTb QYHKLUUN HACTPOMKKN W paboTy BepTUKanbHON
cuncTtembl ocuunnorpada cepun OVU2.

OTKpbITUE/3aKpPbITUE KaHana, ycTaHOBKa TEKYLLEro kaHana
HacTpounTb 4yBCTBUTENLHOCTW NO BEPTUKANW

HacTpoika BepTuKanbHOro Nos0XeHns

OTKpbITE MEHIO KaHana

Ha pucyHke Hmxe nokaszaHo «MeHio kaHana CH1», oTtobpaxaemoe nocne
OTKPbITUA MeHIo kaHana CH1.
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PucyHok 4-1. InTepdenc otobpaxkeHmns MeHto KaHana

4.1 AxTmneaymsn/peaxtmsauyva ¢opmbl curHana (xauan,
MaTemMaTnuecKkme, aTaJioHHblie (hopMbl CUrHana)

1 2 4 <
awaucn karanos I, I I I I I - pecons wacrv o6nac

oTobpaxxeHna GopMbl curHana ocuunnorpada (nposegnte nanbuem BBEpPX
NN BHU3, YTOObI NEPEKNIOYUTLCA HA MaTEMATNYECKN KaHan N 3TaNlOHHbIN
KaHan) COOTBEeTCTBYIOT wWwectn kaHanam CH1, CH2, CH3, CH4,
MaTeMaTUYecKom YHKUMN WU 3TarloHHOMY KaHany. 3Hadku KaHanoB B

wv v
OTKPbITOM COCTOSIHUM OyayT BbIrNAOETb creayowmm obpasom: , , ,

1w
=i F
10X
Y Y

Tekywmnn kaHan: Ocuwunnorpad MOXeET oTobpaxaTb HEeCKOo/bKO ¢opMm

8l [IpoBegnTe NanbLemM BNpaBo, YTOObI 3aKPbITb HY>XXHbI KaHan.

CUrHanoB OOHOBPEMEHHO, HO TONbkKO ogHa  dopma  curHana
npennoyYTUTENbHO OTobOpaxaeTcss Ha CaMOM BEPXHEM CNOe, a KaHaf,
KOTOPbIN MNpeanovTuTesibHO OTobpaxaeTcsl Ha CaMOM BEpPXHEM CIoe,
HasblBaeTCA TekywmMm KaHanom. WHoukatop [Ons Tekywero KaHana
CMNNOWHOW, a NHAMKATOP KaHana, KOTopbl He SIBNAETCS TEKyLWWM, NyCTONn,
KaK NokasaHo Ha puCyHke 4-2.
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TekyLuii KaHan

KaHan, He
aBnsaoLmincs
TEKYLLUM

500 mv
B ™

10X
134V

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

Copepxunmoe nHtepdenca otobpaxeHuns kaHana ocumnnorpada BK/OYaEeT B
ceba BepTuKanbHYlO LWWKany, KHOMKY YyBCTBUTENIbHOCTUN BePTUKalbHOM
lKanbl, PeXxXwum CBfA3W, WHBEPTUPOBAHME, OrpaHUYEHNEe NOoJoChI
npornyckaHusa KaHana, kak nokasaHo Ha pucyHke 4-3.

NHBepTMpoBaHue

YMeHbLUueHne BepTu KasibHOM
LKanbl

BepTVIKaJ'IbHaﬂ LKana

OrpaHuyeHune nonochl 5 O O m V
nponycKaHus Fu” 500 — ConpoTtusnexue
Ocnabnexve 5OOX il COSAvHEHMe
HyneBoe nonoxeHue kaHana 500 Omv

YBenuyenue BEPTUKan bHOW LLKasb

PucyHok 4-3. nTepdenc otobpaxeHuns kaHana

Ecnn kaHan CH1 BKIOYEH, HO €ro COCTOSIHME He SABNSETCA TeKyLUM,
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HaXMnUTe Ha wnHgnkatop ddopmbl curHana CH1 wnnn BepTukanbHoOM
YyBCTBUTENIBHOCTN WM KaHana 3 WM Ha KHOMKY BepTUKanbHOW
4YyBCTBUTENBLHOCTU U BblIOOpa TEKyLWLEro KaHana, 4Tobbl yCcTaHOBUTb KaHan
CH1 B kauecTBe TekyLlero kaHana, Kak nokasaHo Ha puUcyHke 4-4.

CnnowHow
3HayoK
0603HavaeT
TEKYLNIA KaHan

Haxxmute, 4Tobbl
YCTaHOBUTb Kak
TEKYLUMIN KaHan

PuncyHok 4-4. OTKpbITUE, 3aKPbITUE U NEPEKITIOYEHME KaHANO0B

2. HaxxmuTe, 4To6bl BHI6paTh 1. HAaXXMUTE KHOMKY YCTaHOBKM
TEKYLMI KaHan Tekyllero kaHana

PucyHok 4-5. /icnonb3oBaHme KHOMNKWY BbibOpa TeKyLero kaHana
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Haxmute Ha 3HAYOK TeKyLWlero KaHana B HWMXHEW 4acTu 3KpaHa, 4ToObl
OTKPbITb MEHIO NEPEKIOYEHNA HA TEKYLLMNIA KaHasl, N HAaXMNTE Ha KHOMKY,
4TOObI OHO 3aropenoch, Kak NoKa3aHO Ha pucyHke 4-5. Haxmure KHOMky B
MEHI0, 4TOObl NepekNiYnTb TekylWmnin KaHan. Korga 9aTta dyHKums
aKTNBMPOBaHa:

TEKYLMIA KaHan MOXHO MEPEKIOYNTb B MEHIO NEPEKIIOYEHUS KaHaNOoB;

e TeKyLllee MEeHIO KaHanoB MOXHO NepemMecTunTb B 1I060e MeCTO aKpaHa;

e B MEHIO NEPEKIIOYEHNSA KaHaNOB 0TOOpaXaeTcs TONbKO OTKPbITbIA KaHarm;
e [pWN OTKPbITUN MaTEMATUYECKON WAWN 3TaNOHHON (QOpPMblI CuUrHana
aBTOMAaTNYECKN OTKPbIBAETCSA MEHIO NepPEKOYEHNS TEKYLLLErO KaHana.

4.2 Hactpoika 4yBCTBMTENIbHOCTW NO BEPTUKaNN
HaXXmumnte Ha KHOMKy BepTUKanbHOW YyBCTBUTENbHOCTU . NN KHOMKY

. cnpaBa OT 3Hayka KaHana, 4Tobbl HACTPOUTb BEPTUKaANbHOE
oTobpaxeHne opmMbl CUrHana, COOTBETCTBYIOLLEN KaHany, 4Tobbl dopma
curHana otobpaxanacb Ha aKpaHe B Tpebyemom pasmepe.

LLIkana BepTuKanbHOW YyBCTBUTENbHOCTM (B/Oen.) nocne kaxxaom HacTpomKkun
v

oTobpa)kaeTcs Ha 3Haudke KaHana. Hanpumep, B8 o3HayvaeT, YTO Tekyllas
BepTukKanbHaa yyBcTBuTensHoctb CH1 coctaBnsaet 1,0 B/gen.

KoadhdpuumeHT BEPTUKaNIbHOW YYBCTBUTENIbHOCTW perynupyet
BEPTUKANbHYO 4YYBCTBUTENbHOCTb aHanoroBoro kaHana ¢ warom 1-2-5
(koadhpuuymeHT 3aTyxaHMa NpobHMKa paBeH 1X), a AgnanasoH BepTMKanbHOW
4yyBCTBUTENbHOCTM nNpobHuka 1:1 coctaBnsaetr 1 wmB/pen-10 B/pen
(onumonanbHO MmnHMMyYM 500 mkB/gen).

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



50

4.3 HacTpownka BepTUKaibHOro noJjioXKeHums

MeTtoa HaCTPOMKWM BEPTUKANIbHOIO MOJIOXKEHWSA:

1) Tpybas HacTpomka: B o6nactm oTobpaxeHuna GopmMbl curHana
yoepXxmeanTe popmMy curHana n nposeauTe nanbLuemM BBEPX U BHU3 AN
N3MEHEHWS BEPTUKANIbHOIO NOIOXEHUS OPMbl CUrHana.

2) TouyHas HacTpomka: HaxmmTe KHOMKY TOYHOWM HaACTPOMKW B JIEBOM
HVKHEM YNy 9KpaHa, YToObl TOHHO HAaCTPOUTb BEPTMKANIbHOE NOSIOXEHNE
dopmbl curHana gnsa TekyLero KaHana.

4.4 OTKpbITE MEHIO KaHana

npOBe,D,I/ITe nanbuem BrpaBo MO 3HA4Ky KaHala, 4YTOObI OTKPbITb MEHIO
HY>KHOIo KaHasa.

MeHio KaHana n3obpaxeHo Ha pUcyHke 4-6. B BepTUKaribHOM MEHIO MOXHO
HaCTPOUTb WHBEpPCUIO OpPMbl CUrHana KaHana, orpaHmndyeHue mnosoch
npornyckaHus KaHana, Tmn NpobHmKa, KOaPPUUMEHT 3aTyxaHNa NPOBHMKa,
PEXMNM CONPSXXEHNA KaHANoB, 9TaslOH BEPTUKANIbHOIO pPacLUNPEHNS, METKY
KaHana n BK/toYeHne/BbIKlo4eHe KaHana.
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PucyHok 4-6. MeHto kaHanos

4.4.1 YcTtaHOBKa CBA3N MeXAy KaHanamm

HaxmuTte 3Havok nof «Coupling Mode» n BbibepuTe pexmnmbl CBA3WN Mexay
kaHanamu «DCy», «<AC» n «GND» Bo BCnnbiBalOLLEM OKHE.

DC: CBa3b No nocTossHHOMY ToKy. MoryT npoxoguTb KakK KOMMOHEHTbI
MOCTOSIHHOIO TOKa, Tak N KOMMOHEHTbl NMEPEeMEHHOro Toka N3MepsieEMOro
CUrHana, a Takke AaHHbIA PexrM MOXET MCNOoNb30BaTbCs AN NPOCMOTPa
cdopm curHanos BnnoTb A0 0 'y, 6e3 60/bLLIOro cMeLLeHNA NOCTOAHHOIO ToKa.

AC: CBa3b nNo nepemeHHOMYy ToKy. VIamepsieMbli curHan nocTOAHHOro ToKa
6nokupyeTcs, 1 MOXET NPOXOANTb TONTbKO KOMIMOHEHT NEPEMEHHOIO TOKa, a
TakXXe [OaHHbIA Pexmm MOXET WMCMNONb30BaTbCA O NpocMoTpa ¢dopm
CUTHanoB ¢ 60NbLWNMIN CMELLEHNAMN NOCTOAHHOIO TOKA.

GND: BHyTpeHHee 3a3emMiieHne Bxoaa, 0TCoeaMHEHNE OT BHELLHEro Bxoaa.

Ocumnnorpad NoakatOYeH K MPAMOYrofibHOMY curHany ¢ yactotom 1 klu,
amnantygon 2 B n cmeweHmnem 1 B. ®opmbl curHanoB CBA3EW Mexnay
KaHanamMmmn noCTOSAHHOIO ToKa, MePEMEHHOIO ToKa 1 3a3eMJIEHMS MOKa3aHbl
Ha pucyHkax 4-7, 4-8 n 4-9.
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PucyHok 4-7. CBA3b NO NOCTOAHHOMY TOKY  PucyHok 4-8. CBA3b Mo nepeMeHHOMY TOKY

PucyHok 4-9. lNogkntoyeHmne 3a3eMneHmns

NMpumevyaHmne: OTa HacTpoka AENCTBUTENbHA TONbKO /181 TEKYLLEro KaHana.
[na Toro 4ytobbl NepekntYNTLCH C TeKyLlero KaHana, npocTto KOCHUTECH
3Hayka KaHana, 3Hadyka wuHgMKaTopa KaHana Winm Tropu30HTaNbHOIO
NONOXEHWS, HA KOTOPOE YKasblBaET 3HAYOK MHOMKATOPa KaHana ansa npssiMoro
nepekntoyYeHns. BeixoanTb N3 MEHIO HET HEOOXOANMOCTMW.

4.4.2 YcTtaHOBKa npepfena nosiocbl NPonycKaHWs

OTkpomTe MEHK KaHanoB, HamauTe none Bblbopa «Bandwidth» B meHio
KaHanoB, YCTAHOBUTE HY)XHOE OrpaHun4YeHme noNocChbl MponyckaHus,
dUNbTPaLMIO BEPXHUX N HUXXKHNX YaCToT.

MonHasa nonoca NponyCKaHMA: MNO3BOJIAET NMPOMNYyCKaTb CUTHaJ1bl BCEXYaCTOT.

NMonoca nponyckanma 20 M: nponyckatTCs TOSIbKO CUrHasbl C YaCTOTON
Hvke 20 MTI'u, a curHansi Bbiwe 20 My adhdhekTnBHO ocnabnatoTes.

DunbTp BEPXHMX YACTOT: MPONYCKalTCA TONbKO CUrHaNbl, NpeBbilLaloLme
HVKHWUW Npenen Tekywen ycTaHOBIEHHOW YacTOTbl.

Boibepute unNbTp BbICOKMX 4YacTOT, HaXmMuUTe Linbliboslat, Ha none

4YacTOTbl, YTOObI OTKPbITb UHTEPEENC HACTPOMKIN HAaCTOTbl, HAXMUTE «MI'u» n
«kKl'y», 4yTOOGbLI BbIGPaTb LUKaNy 4YacToTbl, NepeTalmnTe WA HaxXMUTE Ha
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NON3YHOK O/l rpybont HaCTPOMKKN MaKCMManbHOWM 4acToTbl, pas3peLleHHOoN
ONA NPOXOXAEHNA, HaXMWUTE KHOMKWU «+», «-», YTOObl TOYHO HACTPOUTb
4yacToTy.

PunbTp HM3KMX YACTOT: paspeLlaeTca MNpPonyckaTb TOMbKO Te CUrHanbl,
KOTOpble HMXe TeKyLWero yCTaHOB/IEHHOrO BEPXHEro npepena 4actoTbl (C
HacTpomKamu, TakKuMK Xe, Kak y punbTpa BepxHux 4yactoT). [Ona OVU2
dunbTpauma BEPXHUX WU HUMKHUX 4YacTOT MOXET OblTb YCTaHOB/IEHa B
pmanasoHe yactoT oT 30 'y, go 300 MT L.

PasHunuy B OrpaHU4YeHUnN MpornyckHOM CrMOCOBHOCT MOXHO OTObpa3nTb C
nomoLlbio dopmbl curHana. llonHas nonoca nponyckaHWs rnokasaHa Ha
pncyHke 4-10, nonoca nponyckaHma 20 M — Ha pucyHke 4-11, punbTp
BEPXHUX YAaCTOT — Ha PUCYHKe 4-12, GUNbTP HMXXHUX YaCTOT — Ha PUCYHKE
4-13.

PucyHok 4-10. NonHasa nonoca
PucyHok 4-11. Nonoca nponyckaHna 20M

nponyckaHus
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PucyHok 4-12. ®unbTp BEPXHUX YacToT PucyHok 4-13. OUnbTp HUXHUX YaCcTOT

4.4.3 NluBepcus ¢ yuetom cpopmbl MMnynbca

Mpn BbIGOpe «Inverty 3HauyeHWMe HanpsixeHUs oTobpaxaemon Qopmbl
curHana nHeepTupyetcs. VIHBepcus BnmnseT Ha crnocob oTobpaxeHmsa KaHana.
[Mpn ncnonb3oBaHun 6a30BOro TpuUrrepa HeobxoaMmMo HacTPOUTb YPOBEHb
Tpurrepa, 4Tobbl COXPaHUTb CTabUNbHOCTbL OPMbI CUTHanNa.

PucyHok 4-14. lNepepg nHeepcumen c yuetom PucyHok 4-15. [locne MHBEPCUIN C Y4ETOM
dopMbl MMNynbca dopMbl MMNynbca
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4.4.4 HacTtpoika Tina npobHuMKa
[MpobHMKKM NoapasnenstoTcs Ha TOKOBbIE N MPOBHUKM HaNPSXKEHUS.

NMocnepoBaTenbHOCTb M3MEHEHUA TUNa NPoobHmMKa:

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

e Vol -cooTeeTcTBYOWMIN NPOOHNK HANPSXXEHUS.
e  Cur-coOTBETCTBYIOLMIA TOKOBbIN NMPOBHUK.

4.4.5 HacTpomka KoaddurumeHTa 3atyxaHna npobHmKa

[Mpn wn3mepeHnn ¢ NOMOLbID NPOOHMKA MpaBUbHblE pPe3ynbTaThl
N3MEPEHNS MOTYT ObITb MOSIyYEHbI TONILKO NYyTEM HACTPOMKN MPaBUIIbHOIO
Koa(ppuumeHTa 3atyxaHmsa npobHuka. [0na cooTBeTCTBUA KOIDDULMNEHTY
3aTyxaHus (pakTN4eckoro npobHmMKa Heob6XoaMMO COOTBETCTBYHOLLMM
0bpa3om HacTpouTb KO DNUMEHT 3aTyxaHUs KaHana B MeHto KaHana. [Npn
n3MeHeHUn KoadpdunumeHtTa 3aTyxaHUss nNpobHMKa COOTBETCTBYOLUNN
KO PULUMEHT 3aTyxaHUs O0/KEH ObiTb YCTAHOBMIEH B MEHIO KaHana, 4Tobbl
obecneunTb NpPaBULHOCTb amMnAnNTydbl OpMbl CUrHana wn pesynbrarta
namepeHuns, otobpaxaemoro ocuumnnorpadom. [MoMmmmMmo HEKOTOpPbIX
pacrnpocTpaHeHHbIX KOaddnLMEHTOB 3aTyxaHunA KaHanos cepua OVU2 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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KoadpdpunumeHT
3aTyxaHus NPobHMKa

KoadpdpunumeHT
3aTyxaHus B MEHIO

KoadpdpuumeHT
3aTyxaHus NnpobHmMKa

KoadpdpuumeHT
3aTyxaHusi B MEHIO

KoadhdpuumeHT
3aTyxaHus

npobHmKa

KoadhdpuumeHT
3aTyxaHus1 B MEHIO

KoadhdpunumeHT
3aTyxaHusi NnpobHmKa

KoadhpunumeHT
3aTyxaHus1 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 4-1. Tabnnua cooTBETCTBUA KOO PULMEHTOB 3aTyxaHUs NPOBHMKA

4.4.6 dTanoH BEpPTMKANIbHOro pacLumpeHunsa

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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4.4.7 MeTtka KkaHana

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

[loCcTyrnHble METKN KaHanoB: HET, MoJib30BaTe/bCKne, NpeaycTaHOB/IEHHbIE
(skmoyaa ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA, H_L, IN, L_H, MISO,
MOSI, RX, SCL, SDA, SS, TX, OUT).

PucyHok 4-16. MeTka

[MpumevaHme: HacTtponka nogaoepxmBaeT BBoa A0 16 CMMBOOB.

4.4.8 BxogHoe conpoTMBieHMe KaHana

Bbibepute npuMeHMMOe CONPOTUBNEHNE, COOTBETCTBYIOLLEE (DAaKTUYECKNM
MCNbITaTeNlbHbIM COrnacyowmm kabenem mnm NnpobHMKOM, MOXHO BblOpaTb
«1 MOwm» nnmn «50 Om», BXOQHOE CONPOTUBNEHMNE NO YMONYAHUNIO COCTaBNAET
1 MOwm.

1 MOM: cumTaeTcAa TakXe BbICOKMM COMPOTUBAEHUEM, MOAXOAuT [Onsa
60MbLUNHCTBA MACCUBHbIX MPOOHMKOB M MO3BOMAET CBECTU K MUHUMYMY
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Harpy3o4Hoe Bo3felicTeume ocumnnorpada Ha TecTupyemMoe YyCTPOMCTBO.

50 OM: Npu BbICOKOYACTOTHbIX N3MEPEHUAX OObIYHO MCMOMb3YyOTCA Kabenwn
WA  aKTUBHble nNpPOobHMKKM conpoTtuBrneHnem 50 Om, wm Tpebyetcs
cornacoBaHue conpotmeneHns 50 Om.

Bbibop NpaBuUIbHOIO cornacoBaHus COMPOTUBNEHMNSA MOXeT
MUHNMW3NPOBATb OTPaXXEHUA Ha MyTWU CUrHana wu MOBbICUTb TOYHOCTb
n3mepeHusa. OnmcaHme HacTPOEK BXOHOI0 CONMPOTMBIIEHNSA CM. HA PUCYHKE
4-17.

PucyHok 4-17. BxogHOe NoNHOEe conpoTUBNEHWE KaHana

MpumeyaHwne: npy nNepeknovYeHnr BXOOHOro COMPOTUB/IEHUA KaHana
HeobxoaMMo obpallaTh BHMMaAHME Ha TO, YTOObl BXOHOE HamnpsXeHue He
npeBbILano JonyCTUMOE HanpPsXXeHWE;

[Ona 3awmTbl BXOoOa KaHana BXOAHOE COMpoTWMBAEHME ocuwunnorpada no
ymonyaHutio coctaBnsaetT 1 MOM B BbIK/1lOYEHHOM COCTOSHUW.

4.4.9 3apep)xkKa KaHana

3agepxka: HacTpouB 3afepXxKy KaHana, MOXHO BbINOMHUTb KOPPEKLUIO
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pasHOCTU a3 B KaXOOM KaHane, 4Tobbl KOMMNEHCMpoBaTb pPa3HOCTb (a3
cuUrHana mexgy pasHbiMmum npobHmkamn. JuanasoH HacTpomku: 1nc-100Hc.

PucyHok 4-18. 3agepxka kaHana

Fnasa 5. Cncrema rpmrrepa

B npaHHoOWM rnaBe cogepxmTtca nogpobHaa nHpopmaumsa o cucteme Tpurrepa
ocumnnorpada. PekomeHayeTcsi BHUMATENbHO MPoYnUTaTh 9Ty rnasy, YToObl
N3y4nTb QYHKLUW HAaCTPOMKKM 1 paboTy cucTembl Tpurrepa ocuunniorpada
cepun OVU2.

e Tpwurrep v HacTpomnka Tpurrepa Tpwurrep No HaKJOHY

e Tpwurrep no gpoHTy e Tpurrep no NVMNUTY BPEMEHM

e Tpurrep no  ANNTENbHOCTU Tpwurrep no BugeocurHany

nMnynbca

e Jlorunyeckunin Tpurrep e Tpwurrep no YyC/1I0BUSAM
nocnenoBaTeNbHON LUWHbI

e Tpurrep no N-my ppoHTY e Tpurrep no KOPOTKOMY

nmMnynbcy (paHTy)
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5.1 Tpurrep n HacTpoMkKa Tpmrrepa
Y10 Takoe Tpurrep?

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

Ina yero mMo)xHO ncnonb3oBaTb TPUrrep?
(1) Ocumnnorpad mMoxeT cTabunbHO 0TobpaXkaTb NEPNOANYECKIIA CUTHAN.

(2) BblgennTte cermMeHT, KOTOPbIA Bbl XOTUTE Habnwoaatb, U3 ObICTPOrO W
CJTIO)KHOIO CUTrHana

PucyHok 5-1. CTabunbHo oTobpaxaembiin  PucyHok 5-2. HectabunbHO oTobpaxaemblin

NepuonNyYecKnn CNrHan NepuoanNYeCcKnn CUrHan
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PucyHok 5-3. AHOManbHbIl CUTHaN B PucyHoK 5-4. AﬁOMaanblm cnrnan,
3a(MKCUPOBaHHbIA NMPY YCTAHOBKE YPOBHS
nepmnogn4eckmx cmrHanax
Tpurrepa

Y10 Takoe NpuHyAnNTENbHbIA TpUrrep?
Korga ocuunnorpad He yooBneTBOpPSAET YyCI0OBMUAM cpabaTbiBaHUS, TPUITED,
CreHepupoBaHHbIM ocuunnorpadomM MCKYCCTBEHHO WA aBTOMaTUYECKMN,
ABNSAETCA MPUHYOAUTENbHbIM  Tpurrepom. [lpuMHyauTeNnbHbIN  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
€CTb ONnuua pexmnma TpuUrrepa, KOTopytd MOXXHO YyCTaHOBUTb, 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

NPUHYONTENBHO.

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 5-5. HacTpoiika pexmnma Tpurrepa ocyunnorpada
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Ecnn xapaktepuctuka cwurHana He NOHATHa, ocuunnorpad cnepyer
YCTaHOBUTb B pexmm «Auto», KOTOpPbIN MOXET rapaHTUpPOBaATb, 4TO
ocumnnorpad TakXe CMOXET oTobpaxaTb (hopmy curHana, ecnn gpyrue
HaCTPOMKN Tpwurrepa HeBepHbl. XoTA dopma curHana He o064a3aTenbHO
cTabunbHa, OHa MOXET MpPeaoCTaBUTb WHTYUTUBHOE CyXAeHne ansa
AanbHenwem HacTponkn ocuunnorpada. CurHan Ha pucyHke 6-5 aBnsaercs
pe3ynbTaToM NPUHYOUTENBHOrO TpUrrepa B pexmnme «Auton.

Bo Bpems ycTaHOBKM onpeaeneHHoro ycnosms Tpurrepa gis onpeaeneHHoro
CuUrHana, OocobeHHO Korga BPEMEHHOW WHTepBan Aasa YyOooBAETBOPEHUS
ycnosusa Tpurrepa 6onbLion, HEO6X0ANMO YCTAaHOBUTb PEXUM TPUrrepa Ha
«Normal», 4TOGbl NpegoTBpPaTUTL AaBTOMATUYECKUI NPUHYAUTENbHbIN
Tpurrep ocuwunnorpada.

Ha pucyHke 6-6 noka3aHa KOHUenTyanbHaas [OeMOHCTpaumsa namsaTtn
cobpaHHbIX AaHHbIX. [1na Toro 4ytobbl MOHATH COObITME TpUrrepa, NamMaTb
cobpaHHbIX JaHHbIX MOXHO pa3fenutb Ha Oydepbl oo Tpurrepa M nocne
Tpurrepa. lonoxeHmne cobbiTus Tpurrepa B namsaTn COOpaHHbIX OaHHbIX
onpegensaeTca HACTPOMKaMM TOYKM OTCYETA BPEMEHUN W MOJIOXEHUNSA
Tpurrepa (ropu3oHTanbHOW 3a0ePXKN).

/_C06bITMe no Tpurrepy

————

MamsTb cOBpaHHbIX AaHHbIX

PucyHok 5-6. KoHuenTyanbHaa AeMoHCcTpaums naMmaTi COOpaHHbIX AaHHbIX

Bce cobbiTus, oTobpaxaemble cneBa OT TOYKW Tpurrepa, NnpouncxogaTt Ao
Tpurrepa. 9T COObITUA Ha3bIBAlOTCA COOOLIEHNAMW nepen TPUrrepom,
KOTOpPblEe NOKa3bIBalOT COObLITUA 00 TOUYKW TpUrrepa. Bce cobbiTna cnpasa oT
TOYKW TpUrrepa HasbiBaloTCcA coobuieHnammn nocne Tpurrepa. Konnyectso
OOCTYMHbIX [OMnanas3oHOB 3adepXKn (coobuweHna po Tpurrepa v nocrne
Tpurrepa) 3aBUCUT OT BbIBpaHHO CTPOYHOW pPa3BEPTKN U EMKOCTU NaMATH.
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PerynupoBka nono>xeHus Tpurrepa (ropmsoHTanbHasa 3agepixKa)

[MpoBegnTe nanbuem BMEBO W BrpaBo B obnactm oTobpaxeHus ¢opmbl
CUrHana, Touka Tpurrepa m nepemeLllaeTcss No ropu3oHTann, N3MeHSIETCS
BpEMS 3a0€epPXKWN MO FOPM3OHTaNN, U BPeEMSsS 3afepXKm oTobpaxaeTcs B
BEPXHEW LEHTPanbHOWM 4acTW 3KpaHa, TO eCTb OTOOpa)kaeTcs pPacCTOsIHME
MeXay TOYKOW Tpurrepa m v ueHTpanbHo nnHnen ¥ obnactv oTobpaxeHus
dopmbl curHana.

opu3oHTanbHas 3agepxka

TpuirepLieHTpanbHoe nonoxeHve

A 4

PucyHok 5-7. lopn3oHTanbHana 3agepxka

Korga Touka Tpurrepa 7 pacnonoxeHa cneea OT LEHTpanbHOW AnHUKM ~
obnactu oTobpaxeHuns hopmbl CUrHanNa, BpeMsi 3afiep>XXKm 0TobpaxkaeTcs Kak
NONOXNTENbHOE 3HaYeHue; Korga Touka Tpurrepa @ pacnonoxeHa cnpasa
OT TOYKWM OTCYETA BPEMEHN Y , BpeEMS 3afepXKm oTobpaxaeTca Kak
oTpuuatenbHoe 3HadyeHwe; Korga Todka 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. [pyn nameHeHnm ypoBHs cpabaTbiBaHUSA
Tpurrepa Ha 9KpaHe BPEMEHHO TMOABNSETCS rOPU3OHTasbHasa JINHWS,
yKasblBaloLlas MONIOXEHNE YPOBHA (KOHKPETHOe 3HayeHue YpPOBHSA
cpabaTbiBaHMA OTOOpaXkaeTcsi B MPaBOM BEPXHEM Yrny 9KpaHa), 3aTem
FOPU3OHTaNbHasa NNHUA KNcCYe3aeT, YpoBeHb cpabaTtbiBaHMA 06O03HavaeTcs
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HEBONbLLUON CTPENKOW 4+ , W B9TOT 3HaA4YoK WMHAMKAUMWN MOXHO
nepeTackmBaTb AN HACTPOWMKIW 3HAYEHUA YPOBHSA cpabaTbiBaHNSA TpUrrepa.
YpoBeHb Tpurrepa

nokasaH Ha pUcyHKe 6-8 (cTpenka ykasbiBaeT Ha IMHWUIO YPOBHSA TpuUrrepa).

Trigger
level
[ndication

Trigger
level
line

Trigger level slide bar,
slide up & down
to adjust
trigger level

PucyHok 5-8. YpoBeHb Tpurrepa

HacTpoiika ypoBHS Tpurrepa

YpoBeHb TpUrrepa MoXXHo OTPErynmpoBaTb Kak rpybo, Tak 1 TOYHO.

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

ToyHasa HacTpomka: Haxxmute KHOMKY TOYHOWM HAaCTPOMKW B NEBOM HUKHEM
yrny aKkpaHa gisi TOMHOM HaCTPOMKIN 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 5-9. Apnblkn HAaCTPOMKN Tpurrepa

YcTaHOBKa BpeMeHU yaep)XXaHunsa 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 OKOHYaHUA BPEMEHU yAEpXXaHWs, N BPeEMS yaepXaHus
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 HeckoNbKUMMN poHTamMu (Unn ApyrumMmm cobbiTaMIN) 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

MMNYbCHOMY TPUITEPY, MOKa3aHHOMY HUXE, YCTaHOBUTE BPEMS yaep)KaHue
Ha 3HavyeHume >200 He, HO <600 Hc.
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MonoxeHwue Tpurrepa ocumnnorpacda

BDEMH > - - - »

yaepXKaHus

200 ns 600 ns

PucyHok 5-10. Bpems yoepxaHus Tpurrepa

YcTaHOBKa BpeMeHn yaep)XaHua Tpurrepa:

1)

Haxxmunte Ha «Trigger» B rnaBHOM MEHIO, YTOObl OTKPbITb MEHIO TPUTTEpPa.
B pasgene «Common» HaxmuTe Ha none nocne «Rejection Timey», 4ToObbI
OTKPbITb MHTEP(ENC HACTPOMNKN BPEMEHWN yaepXaHusa. Bpemsa Tpurrepa
oTobpaxaeTca B BEPXHEM JfIEBOM Yriay, TOYHas LWKana BpPEMEHWU
HaCTPOWMKM OTOoOpa)kaeTcs B BEPXHEM MNpaBoOM Yriy, a rpybas Likana
BPEMEHIN 0TOOpaXkaeTcs BHN3Y, Kak MOKas3aHO Ha pUCyHke 5-11.

PucyHok 5-11. VIHTepdenc yctaHOBKW BpeMEHW yaepXXaHus Tpurrepa

[Mpn HacTponke BpeMeHM NpoOBeAUTE MO LWKane WA KOCHUTECH LUKasbl
rpybor HacTpoOMKK pONns  BbINOMHEHUS rpybol HacTpomku. 3aTtem
npoBeanTe Mo LWKane TOYHOW HACTPOWKW, YTOOblI BbIMOAHUTb TOYHYHO
HaACTPONKY BPEMEHMN yaAEePXaHWS.

3anpoc Ha onepauuio yaepXxaHua Tpurrepa

O6blMHO McnoNb3yeTcsa MAns  CNOXHbIX ¢opm curHana. [lpaBunbHas

HaCTpOIZKa OTK/NIOHEHUNSA OObIMHO HEMHOro MeHbLle OOHOIro noBTOpPEHNA

dopMbl curHana. YctaHoBKa BpeMEHM yaep)XaHUsA Ha 9TO BpeEMSs MOXET CTaTb

e[OVNHCTBEHHOW TOYKO TpUrrepa Ay NoBTOPSIOLLErOCsa CUrHana.
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IameHeHne HaCTPOWMKWN CTPOYHOW pas3BEPTKM HEe MNOBNUSET Ha BpPeMS
yaep)XaHus Tpurrepa.

e lIcnonb3sya pyHKLMIO MacLLTabnpoBaHMs, MOXHO Ha)aTb «Run/OVU2p»,
Run

SICIOM 4 TO6bI OCTAHOBWTbL, 3aTEM TOPU3OHTANLHO MEPEMECTUTb W
MacliTabmpoBaTb [AaHHble, 4YTOObl HAWTW MOSIOXEHNE, B KOTOPOM
noesTtopsieTcsa popma curHana. icnonb3ymte kypcop, YTobbl M3MEPUTb
9TO BPEMS, a 3aTeM 3afaliTe BpeEMS yOEPXKaAHUS.

e lcnonb3ynmte kHonky «SingleSEQ» gna ogHokpaTHOro cbopa OaHHbIX

Single
SEQ

O6bIYHO NpPU BbINOMHEHUW OOHOKPATHOro cbopa paHHbIX Heobxoaumo
NHULUMNPOBATb HEKOTOpPble onepauum Ha n3mMepaemMomM obopydoBaHUU, U
HeXenaTesbHO, YToObl ocuunnorpad aBTomMaTUdeckn cpabaTbiBan nepeq,

Wait

aTMK onepaunamu. ViIHagnkaTop cocTosiHUA TpUrrepa - oTobpaxaeTtcs
B BEPXHEM JIEBOM YI/ly 3KpaHa nepen Havyanom onepauui B uenu (aTo
O3HayaerT, YTo npeanyckoBomn bydep 3anonHeH).

5.2 Tpurrep no ppoHTy

Korga ¢dpoHT curHana Tpurrepa goCTmuraeT onpeaeneHHoro ypoBHs Tpurrepa,
3aaHHbI CUTHaN 3anyckaeTcsa N reHepupyetca. Tpurrep cpabaTbiBaeT Mo
nobomy 13 PPOHTOB: HapacTatoLeMy (ykasaTenbHbll 3Hauok 4 B BepxHein
yacTu 3KpaHa), cnagatowemy ( 1) unn ngsoviHomy ¢poHTy ( ). YposeHb
TpUrrepa MoXH0O HaCTPOUTb Tak, YTOObI USMEHUTb BEPTMKANbHOE MNONOXEHNE
TOYKW TpUrrepa Ha ppoHTe TpUrrepa, a MMeHHO TOYKY NnepecedeHns TNHNN
YPOBHSA Tpurrepa n poHTa curHana. CtabunbHyto dopmy curHana MoxHO
obecneynTb C NOMOLLbIO NPaBUIbHOW HACTPOWMKIN peXmma CBA3W Tpurrepa
no dpoHTy. ONnnucaHme MeHto Tpurrepa rno GpoHTy NpeacTaBneHo B Tabnuue
HMXe:
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BapunaHTt .
HacTtpoiika OnwucaHue
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
cH2 YctaHoBKa kaHana CH2 B kauecTBe MCTOYHMKA curHana
Tpurrepa
VcTouHunk
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA CUrHana
Tpwurrepa
cha YcTtaHoBka kaHana CH4 B kayecTBe NCTOYHMKA CUrHana
Tpwurrepa
HapacTatowmn .
HacTponka curHana tpurrepa no nepegHemy (poHTy
bpOHT
Cnapatowuia .
HaknoH HacTponka curHana tpurrepa no 3agHemy poHTy
dpoHT
[lBoinHon HacTponka curHana tpurrepa no nepegHemy poHTy,
dpOHT nnbo no 3agHemMy ppPoHTY
MocTosAHHbIN [ToCTOSAAHHbIE N MEepEMEHHbIE COCTaBMSAOLLME TOKA,
TOK npoxoasLyme 4Yepesa cCUrHanbl Tpurrepa
dOunbTpaynsa NOCTOAHHOW COCTaBNAKOLLEN CUTHAOB
[MepeMeHHbIn
CoennHeHmne Tpnrrepa
TOK
MopaBsneHune
BY lMopaBneHme curHanos Boiwe 50 kY B curHanax 3anycka
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MopaBsneHne
Hy MopgaBneHmne curHanos HMXe 50 Kl B CUrHanax 3anycka
Hwn3kouyBCcTBUTENBHAA CBA3b MO MOCTOAHHOMY TOKY OJ151
MopaBneHne
noaaBfeHs BbICOKOYACTOTHOrO LLyMa B CUTHanax
Lyma
Tpurrepa

HacTtpomte Tpurrep no Hapactawowemy ¢hpoHTy ana kaHana CH1 wm
coefilHEHMEe MO NMOCTOAHHOMY TOKY, AJ1S1 Yero BbINOMHNTE cnepylowme
AEeNcTBUSA:

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

e lctouHuk Tpurrepa: CH1;
o Pexum coegnHeHus Tpurrepa: DC;
e Tpwurrep no HapacTatoLeMy PpPOHTY.

Measure ave Cursor Sample Display Trigger Auto Userset

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

PucyHok 5-12. MeHo HacTponku Tpurrepa no gpoHTy
2) Otperynupyinte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabUNbHbIN
Tpurrep curHana, Harnpmmep, ycTaHoBuTe ypoBeHb Tpurrepa Ha 1 B.

OnuncaHme coeguHeHuns Tpurrepa

Korga oTKpbITO MEHIO HAaCTPONKIN Tpurrepa no GpoHTy, onumsa coegnHeHns
Tpurrepa otobpaxaetca noa meHw. CoegmHeHmne Tpurrepa BkntoyvaeTt DC,
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AC, HFRei., LFRej., NoiseRej, cm. pricyHOK 6-13:

PucyHok 5-13. MeHto coeguHeHuns Tpurrepa

1) DC-coeguHeHme (cBA3b MO NMOCTOSSHHOMY TOKY) — MO3BONSIET CUrHanam
NOCTOSIHHOIO N NEPEMEHHOro ToKa NOCTynaTb B NyTb TPUrrepa.

2) AC-coepgmHeHune (cBA3b MO NepeMeHHOMY TOKy) — ypanseTr nwboe
HanpsiXeHne caBura NOCTOAHHOW cocTaBnsawowen n3 gopmbl curHana
Tpurrepa.

B cnyyae dopmbl curHana ¢ 60nblWINM CMELLEHUEM MOCTOAHHOINO TOKAa
cTabunbHbiln Tpurrep no @POHTY MOXHO obecneyntb C MOMOLLbIO
coefnHEHNA No NePeEMEHHOMY TOKY.

3) HFRej. (High Frequency Rejection Coupling (cBA3b ¢ nogaBneHuem
BbICOKMX YaCTOT)) — yAansieT BbICOKOYACTOTHbIE KOMMOHEHTbI N3 (hOpPMbl
CUrHana Tpwurrepa, WCMofb3yss MNOAABNEHME BbICOKMX 4acToT AN
yOaneHnsa BbICOKOYACTOTHbIX LLUYMOB U LLYMOB OT ObICTPbIX CUCTEMHbIX
TaKTOBbIX CUIHAOB, U3 NyTEN TPUITepa, Takmx Kak paguoctaHumm AM nnm
FM.

4) LFRej. (Low Frequency Rejection Coupling (cBsi3b ¢ nogaBneHnemM HU3KMX
4acToT)) — yaanseT nobble HEHY)XHbIE HN3KOYACTOTHbIE KOMMOHEHTbI N3
dopmbl curHana Tpurrepa, Hanpmmep, 4acToTbl NIMHUN 3N1EKTponepeaau,
KOTOpbI€ MOryT NOMeLLaTb NPaBUbHOMY TPUITEpPY.

Echn B dopme curHana npucyTCTBYET HM3KOYACTOTHbIA LWYM, MOXHO
NONYy4YUTb CTAaOWNbHbBIN TpUrrep No MPOHTY C MOMOLLbIO COeAVHEHUS C
noaaBNEeHNEM HN3KNX YaCToT.

5) NoiseRej. (Noise Rejection Coupling (CBA3b ¢ nogaBneHmem Liyma)) —
nogaBneHve Lyma MoXeT [o6aBuTb OOMONHUTENbHbLIA FTMCTEPE3NC B
cxemy Tpurrepa. YBenunuymeasi nosiocy rucrepesmca TpUrrepa, MOXHO
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YMEHbLLUNTb BEPOATHOCTb Tpurrepa no wymy. Ho aTo Takxe CHmxaet
YyBCTBUTENIbHOCTb TpwUrrepa, MNO3TOMYy ANA cpabaTbiBaHUA Tpurrepa
ocumnnorpada Tpebyetca HEMHOro 60nbLINA CUTHAN.

MpumevaHme: CBA3b C TPUITEPOM OTNINYAETCH OT CBA3M C KaHaNOM.

5.3 Tpurrep no AAMTENIbHOCTN MMNY/IbCa

Tpurrep cpabaTbiBaeT, korga ANMTeNnbHOCTb MMMNyNbca curHana Tpurrepa (8

HC~10 ¢, 3HA4YOK MHAOMKALMN TUMa TPUrrepa B BEPXHEN 4YacTn 3KpaHa \)
OOCTUraeT YCTAaHOB/IEHHOIrO YCNOBWSA, a HanpshKeHMe curHana nocturaet
YCTAHOBNEHHOIo YypOBHA Tpurrepa. MeHo Tpurrepa no OAUTENbHOCTMU
MMNybca NokasaHo B crneaytoLlen Tabnumue:

BapuaHTt .
HacTtpoiika OnwucaHne
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHIKKA
curHana Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayuecTBe NCTOYHKKA
CUrHana Tpurrepa
VIcTouHMK
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kauecTBe NCTOYHMKA
CUrHana Tpurrepa
cHa YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHIKKA
curHana Tpurrepa
Tpwurrep no yCTaHOBKE MONOXNTENbHOIO 3Ha4YeHUs
MNonoxutenbHada
ONNTENBbHOCTU MMMNYNbCa CUTHANoB
MonspHOCTb
Tpwurrep no ycTaHOBKE OTPULATENIbHOIO 3HAa4YEHUS
OTpuuatensbHas
DNNTENBbHOCTU MMMYNbCa CUrHaNoB
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<T Tpurrep npy gANTENbHOCTU NMMYNbCca CUrHana
MeHbLUEe OANTENbHOCTU nmnynsca T
T Tpurrep npy gANTENbHOCTU NMMYNbCca CUrHana
6onblue gAnTeNnbHOCT nmnynsca T
Ycnosus
Tpurrepa
_T Tpurrep npyv pANTENBHOCTU NMMYNbCa CUTHaNa,
paBHOW ONNTENBbHOCTU NMNynbca T
- Tpurrep npv gANTENbHOCTU NMMYNbCa CUTHaNa,
#
HepaBHOW O/INTENIbHOCTM mMnynbca T
OnuntenbHocTb
nmnynbca 8Hc~10cC HacTtpoika gpnmtenbHOCTU MMNynbca Tpurrepa
Tpurrepa

MpumeyaHuna: Ycnosua «0onblue», «MEHbLUE», «PaBHO» WIN «HE PaBHO»
yKasbIBalOT Ha TO, YTO NOrpeLIHOCTb cocTaBnsieT 6%.

OT1anbl TpUrrepa no AJNTENbHOCTU NMMYJIbCa NONOXUTENBbHOW NONSAPHOCTU:
(B kauecTBE NpuMepa B3AT kaHan CH1)

1) Haxmwute Ha «Trigger» B rmaBHOM MEHH0, YTOObI OTKPbITb MEHIO TPUITEPA,
BbibepuTe Tpurrep no OANTENbHOCTU MMMyNbCa W3 MEPEYHs TUMNOB
TpUrrepa v yctaHoBMUTE TPUITep Mo OJINTENbHOCTM NMMy/bca CNeayoLmnm
obpasom, Kak NOKa3aHO Ha pUCyHKe 5-14:

e VcTouHuk Tpurrepa: CH1;

e [lonspHocTb uMnNynbca Tpurrepa: NooXNTENbHasN;

e YpoBeHb Tpurrepa: 1,98B

e YcnoBume v ONNTENbHOCTb UMIMyNbCa Tpurrepa: «bonblie», BPeEMS
HaCTPOWKWN cocTaBnseT 1 MKc.
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PuicyHoK 5-14. MeHI0 HacTpOKM TpuUrrepa no gJNTeNnbHOCTU UMIy/bca

OnwmncaHmne HaCTPOMKM TpUrrepa no AAnNTeNIbHOCT NMIYJbca:
1) Bbi6Gop nonapHoCTL nmnynbca

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 (puCYyHOK b5-15. lI3mMeHeHne ypoOBHA wMMynbca
oTpuLAaTENbHON MONAPHOCTA.)
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PuicyHOK 5-15. /IaMeHeHre ypoBHSA MMIyNbca OTPULATENbHON MNONAPHOCTY

2)HacTtpoiika ycnosus Tpyurrepa M BpeMeHu oAnTeNbHOCT MMNybca

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

=, <>,

e MeHblue, YeM 3HaYeHNE BpeMEHN (<)

Hanpumep, ana nonoXnTenbHOro MMMNynbca, eCNm yCTAaHOBIEHO 3HAYeHMe
T<80 Hc, Tpurrep cpabotaeT cTabunbHO TONLKO TOrAa, KOrga onnTeNbHOCTb
nmMnynbca MeHbLue 80 He (prcyHOK 6-16. Bpemsa Tpurrepa T<80 Hc).

< 80ns ~E

) |
L |
- 80ns >

——g---

—Tpurrep

PucyHok 5-16. Bpems Tpurrepa T<80 HC

e bonblie, yem 3HavyeHVe BpemMeHu (>)

HaI'IpI/IMep, 0na NonoXmtenbHOro nmMmnynbca, ecin yCtaHoB/1€EHO 3Ha4YeHne
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T>80 Hc, Tpurrep cpabotaeT cTabunbHO TONLKO TOrAa, KOrga ANUTENbHOCTb
nmnynbca 6onblie 80 He (prcyHOK 5-17. Bpemsa Tpurrepa T>80 Hc).

< Tpurrep

PucyHok 5-17. Bpems Tpurrepa T>80 HC
e  PaBHO 3Ha4YeHUO BPpEMEHM (=)
Hanpumep, ona nonoXxnTenbHOro nmnynbca, eCNM yCTaHOBNEHO 3HaYeHne

T=80 Hc, Tpurrep cpabotaeT cTabunbHO TONLKO TOrAa, KOrga AnnTeNbHOCTb
nmnynbca paBHa 80 Hc (pucyHokK 5-18. Bpemsa Tpurrepa T=80 Hc).

< Tpurrep

PucyHok 5-18. Bpems Tpurrepa T=80 HC
e He paBHO 3Ha4YeHMIO BpeMeHu (<>)
Hanpumep, ons nonoxXnTenbHOro NMMNynbca, ECNM YCTaHOBNEHO 3HA4YeHne

T#80 Hc, Tpurrep cpabotaeT cTtabubHO TONMbKO TOrAa, Korga oJMTeNbHOCTb
nmnynbca He paBHa 80 Hc (pucyHok 5-19. Bpems Tpurrepa T#80 Hc).

< Tpurrep

PucyHok 5-19. Bpemsa Tpurrepa T#80 HC
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OnntenbHOCTb MMnynbca Tpurrepa MoXeT 6bITb YCTaHOB/IEHA B AMana3oHe
oT8Hc oo 10c.

KocHuTecb nons HacTpomkn OANTENbHOCTUN MMMyNbca 8 ns| | yTOGHI
OTKPbITb UHTEP(ENC HACTPOWKIK BpeMeHM (Kak NokasaHo Ha pucyHke 6-20), n
OTPErynnMpymTe OANTENbHOCTb uMMnynbca. OTperynupynte OaMTENbHOCTb
MMMyNbCa, Perynnmpys nnm gsmrasa NoA3yHOK Mo LwKane BpeMeHMN.

PucyHok 5-20. IHTepdenc perynnpoBKn oanTenbHOCTN MMMIynbca

5.4 Jlornyeckunia Tpurrep

Tpurrep cpabaTtbiBaeT, KOrga YpPOBEHb MeX[y aHanoroBbiIMM KaHanamu
yOOBNETBOPAET onpeneneHHon nornyeckomn onepauumm (AND (1), OR (UJTN),
NAND (HE-W), NOR (HE-NJ1N)), a HanpsxeHwue curHana pocTuraer
YCTaHOB/IEHHOIO YPOBHSA Tpurrepa M AONWUTENbHOCTU NOrMKKn Tpurrepa (8
HC~10 c). OnncaHme MeHIo Tpurrepa Mo JIorMke npeacTaBneHo B Tabnuue

HnXe:
BapuaHTt .
HacTtpoiika OnwucaHune

Tpurrepa

Bbicokuia CH1 ycTaHOBNEH Kak BbICOKMNI
VicTouHuk . .

CH1 Hwnskunn CH1 yctaHOBREH Kak HA3KWIA
Tpurrepa
Het CH1 yctaHOBNEH Kak HEQEWNCTBUTENbHbIN
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Bbicokui CH2 ycTaHOBNEH KaK BbICOKMNI
CH2 Hwnsknin CH2 ycTaHOBNEH KaK HN3KNI
Het CH2 ycTaHOBNEH Kak HEQEMCTBUTENbHbIN
Bbicokui CHS3 ycTaHOBNEH KaK BbICOKMNI
CH3 Hwnzkunn CHS3 ycTaHOBNEH KakK HU3KWIA
HeTt CH3 ycTaHOBNEH Kak HEQEMNCTBUTENbHbIN
Bbicokuia CH4 ycTaHoOBNEH KaK BbICOKMNI
CH4 Hwnzkunn CH4 ycTaHOBNEH KakK HU3KWIA
Het CH4 ycTaHOBNEeH Kak HEQENCTBUTENbHbIN
BbibpaHa normka nctoyHmka Tpurrepa Kak
AND
«AND»
BbibpaHa normka nctoyHmka Tpurrepa Kak
iy
«OR»
Jlornka
Tpurrepa
BbibpaHa normka nctoyHmka Tpurrepa Kak
NAND
«NAND»
BbibpaHa normka nctoyHmka Tpurrepa Kak
NOR
«NOR»
iameHeHme Ha
Ycnosus . Tpwurrep cpabaTbiBaeT Npvi NSBMEHEHNIN NOTUNKIN
OEVNCTBUTENBHOE B
Tpwurrepa Ha OEVNCTBUTENbHOE 3HAYEHME
3Ha4vyeHune
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IameHeHune Ha
. Tpurrep cpabaTbiBaeT NPy USMEHEHWW NOTUKN
HeOencTBUTENIbHOE .
Ha HeAEeNCTBUTENbHOE 3HaYEeHMEe
3Ha4YeHMe
Ecnun nornyeckunm ctatyc gnst BpEMEHN
<,>=#T yOoep>XaHus paBHo <, >, =, # T, To cpabaTtbiBaeT
Tpurrep

Bpems .

8 HC-10 HC HacTpowka BpeMeHn Normkm Tpurrepa
NOTrvKn

MpumeyvaHuna: YcnoBusa «OonblUe», «MEHbLLE», «PaBHO» WIN «HE PaBHO»
yKa3blBalOT Ha TO, YTO NOrPELUHOCTb COcTaBnsEeT 6%.

OTanbl NOrMYECKNX onepaul/n?l TpUrrepa Mmexay KaHajaamm.

1) HaxxmuTte Ha «Trigger» B rmaBHOM MEH!I0, YTOObl OTKPbITb MEHIO TPUITrepa,
BblOepuTe NOrMYeCcKNin TPUrrep N3 NepPeYHsa TUMNoB TPpUrrepa 1 yctaHoOBUTE
NOrNYECKUN TPUITEP cneayromm obpa3om, Kak Nnoka3aHo Ha pUCYHKe b-
21:

e Jlornyeckune yposHu: CH1, CH3: High; CH2, CH4: CH5, CH6, CH7, CHS:
High; (6e3 aTanoHa ansa kaHana norn4eckowm onepaunu, BbiIbop ypoBHA —
None gnsa Toro, YtTobbl UCKITKOYUTb MOMEXIN TOFMYEeCcKOoW onepaummn);

e Jlornyeckunm seHTunb: AND;

e Ycnosue: <;

e Jlornyeckoe Bpems: 1 HC.

Measure Save Samy splay Trigger

Common dge PulseWidth ~dge Runt Slope Video 1U S2 UART

PucyHok 5-21. MeHo HacTpOMKKM NOrnM4eckoro Tpurrepa
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OnwncaHme HaCTPOMKM JIOFTNMYECKOro Tpurrepa:

HacTpowka ypoBHS NOrmkm
NMocne nctouyHmka Tpurrepa Boibepute «High», «Low» n «None» gna kaHana.
CoOTBETCTBYIOLLIEE 3HAYEHME YPOBHA Tpurrepa otobpa)kaetca B MpaBOM

BEPXHEM YNy aKpaHa Aucres.

«High»: ykasbiBaeT Ha 3Ha4yeHWe Bblllle TEKYLLUEro ypoBHs cpabaTbiBaHUS

(44 OOV 2
Tpurrepa, 3Ha4oK MHonKaumm : .

«Low»: yka3blBaeT Ha 3HauYeHme HuXe TeKyLLEero ypoBHS Tpurrepa, 3Hayok
(44 22
NHOVKaLMn |

«None»: aTOT KaHan HegencTBUTENEH.

[MepekntoyeHne KaHana YpPOBHS Tpurrepa: KOCHUTECb CTPENKM MON3yHKa

YPOBHSA TpUrrepa nnm ncnonb3ynTe ApabiK a8 HaCTPOMKN Tpurrepa
Jlornyeckmne ycnosus

1) «True»: TpUrrep Npy USMEHEHUM NOrMKN Ha AEVNCTBUTENbHOE 3HAYEHNE

2) «False»: Tpurrep npy N3MeHeHUM IOrNKN Ha HeAENCTBUTENTIbHOE 3HaYeHne
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PucyHok 5-22. PerynnpoBka ypoBHs Tpurrepa

80

ONnTenbHOCTb NMMNynbca TpUrrepa MoXeT ObITb YCTaHOBMIEHA B Anana3oHe

oT8Hc oo 10c.

KocHunTecb nona HacTpOMKN BpPEMEHU ('@ ), 4TOObI OTKPbITb

NHTEPdENC pPEryNNPoOBKN BPEMEHWN WM HACTPOUTb JNIOTMYECKOE BpPEMS.
MoopobHoCcTM cMm. B pasaene «HacTporka onuTenbHOCTM MMNYbCan.

5.5 Tpurrep no N-my cppoHTy

Korpa curHan Tpurrepa cpabatbiBaeT no N-mMy (pOHTYy nocne yka3aHHOro
BpeEMeEHUN NpocTos, 3To Tpurrep no N-my dpoHTy. OnmncaHmne MmeHo Tpurrepa
no N-my (ppoHTY NpeacTaBneHo B Tabnumue HuxXe:

BapuaHT .
HacTtpoiika OnwucaHune
Tpurrepa
NcTouHUK CH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA
Tpurrepa curHana Tpurrepa
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YcTtaHoBka kaHana CH2 B kauecTBe NCTOYHMKA

CH2
curHana Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA
curHana Tpurrepa
cHa YctaHoBKka kaHana CH4 B kauecTBe MCTOYHMKA
curHana Tpurrepa
Bpems 8HCc~10C Bpems npoctos
HapacTtatowunn HacTtpoika curHana tpurrepa no nepegHemy
dPOHT dpoHTY
OpoHT
Cnapatowjuin .
HacTponka curHana tpurrepa no 3agHemy poHTy
dpPOHT
. YcTtaHoBneH Tpurrep no N-my ppoHTy nocne
N-11 ppoHT 1~65535

BPEMEHM NMpocTos

HacTtponka kaHana CH1 Ha tpurrep no 5-my nepegHemy ¢poHTy yepes

500 mkc. BoinonHute cnegyouwme AencTBuns:

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

BbibepuTe Tpurrep no N-my pPOHTY M3 NepeyHss TUMNOB Tpurrepa un

yctaHoBute Tpurrep no N-my ¢dpoHTy cnegywowmm obpasom, Kak

nokasaHo Ha pucyHke 5-23:

e llcTtouHuk Tpurrepa: CH1;

e Bpems: 80 mkc

e  @DpPOHT cUrHana: HapacTaloLWMA;
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.

5.6 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
KOPOTKWUW MMMyIbC.

MONOXUTENbHBIN KOPOTKUIA UMMYSIbC

BbICOKUIM YPOBEHb- « = b = = 4 = = & e o e L1

Hu3kmin ypoBeHb t . J o = S RN
OTpuuaTenbHbI KOPOTKUIA UMMYIIbC

PucyHok 5-24. KpoTkuni Tpurrep
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OnuncaHmne MeHIo Tpurrepa no paHTy NpeacTaBneHo B TabnuLe HuxXe:

BapuaHnTt .
HacTtpoiika OnucaHwne
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA
CuUrHana Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayecTBe MCTOYHMKA
CUrHana Tpurrepa
NcTouyHmK
Tpwurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA
CUrHana Tpurrepa
cha YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHKKA
CuUrHana Tpurrepa
YcTaHoBKa curHana gns Tpurrepa no
MonoxutenbHasn
NONOXNTENBHOMY KOPOTKOMY UMMY/bCY
YcTaHoBKa curHana gns Tpyurrepa no otpuuaTesibHoOMy
OTpunuaTtenbHas
MonapHOCTL KOPOTKOMY UMMYNbCYy
YcTaHOBMEH cUrHan gnga Tpurrepa rno
Jlobon NONOXUTENbHOMY, NNOO OTPMLATENBHOMY KOPOTKOMY
NMMyNbCy
- Tpwurrep npvi AUTENBbHOCTU UMIMYNbCa CUTHanNa
<
MEHbLLE OINTENBHOCTN UMnynbca T
Yenosus Tpwurrep npvi ANTENBHOCTU MMIMYNbCa CUTHanNa
Tpurrepa >T
6onblue gNTENBHOCTM UMNynbca T
<T Tpwurrep npn ANNTENbHOCTM UMMYyNbCa CUrHana
6onblue HMKXHero npegena T1 n MmeHblle BEPXHEro
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npenena T2

HeT orpaHnyeHunin gna Tpurrepa no KOPOTKOMy

Het
nMnNynbcy
dnuntenbHoCTb
nmMnynbca 8 Hc~10cC HacTtpoika gnmtenbHOCTU NMNynbca Tpurrepa
Tpurrepa

PucyHok 5-25. MeHIo HacTponKn KOpOTKOro Tpurrepa

5.7 Tpurrep no HaKIOHy

Tpurrep no HakNoHy O3HayaeT 3anyck, korga ¢opma curHana gocturaet
3a[JaHHOTr0 YC/IOBMSA BPEMEHW MNPU Nnepexoae OT OJHOro YPOBHSA K Apyromy.

Bpelvm MoJIOKMNTEJIbHOIO HaKJ/1OHa: BpemM4, HeO6XOﬂ,I/IMOG ana Toro, 4yTOObI
CurHan nepewen ot HN3KOro YpoBHA K BbICOKOMY.

Bpemsa oTpuuyaTtenbHoro HaknoHa: Bpems nepexoga opmMbl curHana oT
BbICOKOIO YPOBHS K HU3KOMY.
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Kak nokasaHo Ha pucyHke 6-26.

------------------------------- BblCOKMiA ypoBeHb

-

—t) ~— t
Bpems Bpems
NONOXUTESIbHOIo oTpuUaTenbHOro
HaK/IoHa Hak/1o0Ha

PuicyHOK 5-26. Bpemsa nonoxmnTenbHoOro/oTpruaTenbHOro HakfioHa

Ecnn HaknoH curHana TpUrrepa BKJIKO4aEeT B cebs BpeMSA yoep>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 ANA HAabNAEHNS NI006pPa3HbIX N TPEYrofibHbIX BOJIH.
OnuncaHne MeHto Tpurrepa rno HakJIoHy NpeacTaBneHo B TabnuLe HUXe:

BapuaHnTt .
Hactponka OnwucaHune
Tpurrepa
cH1 YcTtaHoBKa kaHana CH1 B kayecTBe MCTOYHMKA curHana
Tpurrepa
CH2 YcTtaHoBKa kaHana CH2 B kauecTBe MCTOYHMKA cUrHana
Tpurrepa
NcTouHmK
Tpurrepa
cH3 YcTaHoBKa kaHana CH3 B kayecTBe MCTOYHMKA curHana
Tpurrepa
cHa YcTtaHoBKa kaHana CH4 B kayecTBe MCTOYHMKA cUrHana
Tpurrepa
MepegHnin | Tpwurrep ycTaHOBMEH Ha NONMOXUTENbHbIN HAaK/TIOH CUrHana
@OpoHT
3agHuin Tpwurrep ycTaHOB/EH Ha OTpPULATENbHbIA HAK/IOH CUrHana
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Tpurrep yctaHOB/IEH Ha OOHaPYXXEHUN N3SMEHEHUS HaK/TOHA

JTrobon
curHana
- Tpwurrep npv BpemMeHu yaepXXaHusi HakfloHa CUrHana
<
MeHbLie T
Tpwurrep npu BpeMeHn yaepxaHusi HakfloHa CUrHana
Ycnosus >T
6onbwe T
Tpurrepa
Tpwurrep npu BpeMeHn yaepXXaHus HakjloHa CUrHana
<>T MeHbLUue BepxHero npegena T1 n 6onblue HYUXHEro npegena
T2
Bpems 8 Hc~10c | YcTaHOBKa BpeMeHU yaep>XXaHus HakloHa cuUrHana 3anycka

YctaHoBuTE cocTossHME HaknoHa CH1 kak Bpems HapacTaHua wm

yaep)xaHmnsa meHee 1 mc. BoinonHuTe cnepyrowme geicTBms:

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

BblOEpUTE TPUITEP HAK/IOHA W3 NepeyvHsa TUMOB TpUrrepa U yctaHoBuUTe
TPUrrep Hak/oHa cnenyroLmMmM 06pa3om, kak NokKasaHo Ha pucyHKe 5-27:

e lcTouHuk Tpurrepa: CH1;

e  @DpOHT: HapacTaloLWNIA;
e Ycnoue: bonblue, Yem

e Bpemsa yoepxaHusa HaknoHa: 1 MKC;

2) OtperynupyinTte ypoOBEHb TpUrrepa, OTPerynmpymTe BbICOKUM NN HNSKWIA

YPOBEHb TpUIrepa,

HaXXMUTe CTPeNnkKy Ha 060uMx KoHuax >enoba.

MepeknounTe YpoBEHb TPUIrrepa Mexay BbICOKUM N HUSKKM.
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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 KaHan, K KOTOpomMy nopgk/it4YeHbl CrHabl, B
KayeCcTBE NMCTOYHUKA TpUTrrepa.

5.8 Tpurrep no nAMMmnTy BpemMmeHmn
Tpurrep no NMMMUTY BpeMeHN cpabaTbiBaeT, Korga BpeMs OT NnepecevyeHus

CUrHana v ypoBHsi TpUrrepa u Bbille (Mnv HXKE) ypOBHS TpUrrepa gocTuraet
YCTaHOBJIEHHOIO BPEMEHU, KaK NMokasaHO Ha pucyHke 5-28:
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PucyHok 5-28. Cxema Tpurrepa no nMiMuUTy BpeMeEHWN

OnuncaHne MeHI Tpurrepa no TMMNUTY BPEMEHN NMPeacTaBfieHo B Tabnuue

HW>Xe:
BapunaHTt .
Hactponka OnwucaHune
Tpurrepa
CH1 YcTaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
CH2 YcTtaHoBKa kaHana CH2 B kayecTBe MCTOYHMKA cUrHana
Tpurrepa
VcTouHunk
Tpurrepa
CH3 YcTtaHoBKa kaHana CH3 B kayecTBe MCTOYHMKA curHana
Tpurrepa
CHa YcTaHoBKa kaHana CH4 B kayecTBe MCTOYHMKA curHana
Tpurrepa
BbibepuTe anga nogcyeTta BpeMeHU, Korga nepegHnii
MonoxwutenbHasn (POHT BXOAHOr0 CUrHana npoxoauT Yepes YpoBEHb
Tpurrepa.
MonspHOCTb
BbibepuTe anga nogcyeTta BpeMeHu, Korga 3agHunin GpoHT
OTpuuaTenbHas

BXO[HOI0O CUrHana NpoxXoauT Yepes YpoBEHb TpuUrrepa.
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BbibepuTe ana noacyeTa BpeMeHu, Korga nepeaHunii unm

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

YcTaHOBUTE MNONOXWUTENIbHYIO MNONAAPHOCTb curHana tpurrepa CH1 m

Bpemsa oxumpaHua 15 mkc. BbinonHuTte cnepylowme gemncrevs:

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

BblOEpUTE TPUITEP MO NNMUTY BPEMEHUN K3 NEpeYdHsa TUMOB Tpurrepa n

YyCTaHOBUTE TPUITEP NO IMMUNTY BPEMEHU, KakK NOKasaHO Ha pUcyHKe 5-29:

e VlcTtouyHuk Tpurrepa: CH1;

e  DpPOHT: NONOXUTENbHbI;

e [lpogonmxmntenbHOCTb NMMUTa BpemeHun: 100 MKc;

2) OTperynupyinTte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabunbHbIN

Tpurrep dpopmbl curHana.

PucyHok 6-29. Tpurrep no NnMMnUTy BPEMEHN
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5.9 Tpurrep no BUgeoCUrHany

MeTop Tpurrepa no BuaeocurHanam 3aBucuT ot BuaeodopmatoB. O6bIYHO
ncnonbaytotca dopmatbl PAL/625, SECAM, NTSC/525, 720P, 10801 n 1080P.
Tpurrep no BUAeocUrHany MoXeT cpabaTtbiBaTb NMPY PasINYHbIX 3HAYEHUSAX
LIKanbl HaMpsXXeHWs, COOTBETCTBYIOLLYIO LIKany HanpsXXeHUs MOXHO
HaCTPOUTb MO Mepe Heob6XoAMMOCTM ANa HabnoaeHna 3a GopMo curHana.
OnuncaHne MeHIo Tpurrepa no BUAEOCUrHany npeacTaBieHo B Tabnumue HNXe:

BapuaHT .
HacTtpoiika OnwucaHue
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 kayecTse
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
Tpwurrep Ha ocHoBe curHana 720P (500w,
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 (poOHTY NePBOro
HangeHHoro 3ybua nmMnynbca
3anyck No BCEM ropv30HTaNIbHbIM
Bce cTpoku
CUHXPOVIMMY/IbCaM
Tpurrep
Ctpoka 625

(PAL, SECAM)

HeyveTHasn
CTpOKa 263,
Crtpoka
YyeTHas cTpoka

262 (NTSC)

Ctpoka 750
(720P)

3anyck no ykasaHHOW IMHUIN B YETHbIX UM

HEYETHbIX NOJIAX

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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Ctpoka 1125
(10801, 1080P)

YctaHoBute CH1 B KauecTBe KaHana Tpurrepa, MNONOXNTENbHYIO
NnoNAPHOCTb, CTaHQAPTHbIN BugeocurHan NTSC, Tpurrep Bo Bcex nonax v
BbINOJIHNTE cnepyowme warm:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,
BblbepuTe TpUrrep NO BUAEOCUTHaNy M3 MNepeyvyHs TUMNOB Tpurrepa u
yCTaHOBUTE TpuUrrep nNO BUAOEOCWUrHany cnegyrowmm obpasom, Kak
nokasaHo Ha pucyHke 5-30:

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:

e [lna TOoro 4yrtobbl nyywe paccMoTpeTb getanu GOpMbl CUrHana B
BUOEOCUrHane, CHayana yctaHoBuTe 60/bLUY0 EMKOCTb NaMSTH.

e Bo Bpems oTnagkm Tpurrepa no BUOEOCUrHany, NocKonbky LMdpoBon
ocumnnorpad nmeet MYHKUUIO OTOOpaXeHUss MHOrOypOBHEBON LUKabl
CEeporo, pasninyHasa ApPKOCTb MOXET OTpa)aTb YaCTOTY Pa3NNYHbIX YacTeWN
curHana. OnbITHbIE MONb30BaTENM MOTYT ObICTPO OLEHUTb Ka4yecTBO
CuUrHana BO BpeMs npouecca oTnagky M obHapyXuTb aHOMalbHbIE
COCTOSIHUS.

5.10 Tpmrrep no ycnoBmsm nocnefoBaTe/ibHOM LWMHbI

Cm. rnaBy 12 «Tpurrep 1 [AekognpoBaHWE MOCAeAoBaTe/IbHOW LWNHbI»

(onums)

FnaBa 6. Cncrema anannsa

B maHHOWM rnaBe copepXxutca nogpobHaa nHdopmaymsa o cucteme aHanmsa
ocumnnorpada. PekomeHayeTcs BHUMaATENbHO NMpoYuTaTh 3Ty raBy, YTOObI
N3y4nTb PYHKLMN HACTPOMKKM N paboTy CUCTEMbl aHannia ocuunniorpada
cepun OVU2.

e ABTOMATMYECKOE N3MEPEHUE

o I/|3|V|epeH|/|e 4aCTOTbl HaCTOTOMEPOM

e Kypcop

6.1 AsBTOMaTMuYECKOE U3MepeHme

HacTpoika nsmepeHus

[MpoBeanTe nanbLEM CBEPXY BHU3, OTKPOWTE [NABHOE MEHID, HaXMWUTE
«Measure», 4Tobbl BONTM B MEHIO MN3MepeHun. B atom meHo ecTtb 23
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anemMmeHTa namepeHunn. MeHio namepeHni, gucnnien BbIbpaHHOro anemMeHTa
N3MEPEHUS N gUCnaen 9NeMeHTOB N3MePEHUS NOKa3aHbl HA PUCYHKE 6-1:

O6nacTtb BbibOpa
n3MepeHusi

BbibpaHHbie
napaMeTpbl, He
bonee gecatu

O6nactb
0oTO6paXxkeHus
3HaYeHUst M3MepeHust

PucyHok 6-1. MeHo aBTOMaTNYEeCKOro M3MepPEHUS

ABTOMAaTM4YECKOEe namepeHme

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

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

3) OTmeHa anemeHTa un3mepeHus: B obnactn otobpaxeHusa «Selected
Parameters» HMXe MEeHI0 M3MEPEHNIN HAXMUTE Ha 3/IEMEHT U3MEPEHUS,

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

MpunmeyvaHwme:

NiamepeHna wn maTematudeckme GyHKUMKM ByayT nepecymTaHbl  npuv
nepemMeLleHnin/MmacTabnpoBaH U OTKPbITUW/ 3aKPbITUN KaHasoB.

Ocuwmnnorpad nveet GyHKUMIO aBTOMATUYECKOW NaMaTu namepeHunn. Mpn
PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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BbIK/TIOYEHUW W MNOBTOPHOM 3anycke napamMmeTpbl, OobaBneHHble Mnpuv
aBTOMAaTUYECKOM U3MEPEHWI, HE YOANAOTCA aBTOMaTNYECKN.

Bce namepeHwuns

NMpoBeanTe nanbuemM CHWU3Y BBEPX, OTKPOMNTE BbiNagalowiee MEHH, CM.

PUCYHOK 6-2, HaXMunTe , 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 6-3; LWenkHUTe elle pas, YToObl OTK/HOYUTL BCE

n3mMmepeHnAd.

Home

PucyHok 6-2. BoinagatoLiee MeHto

PucyHok 6-3. Bce pesynbTaTbl UISMepeHus
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Bpems Hapactanus Bpewms cnana

et JIIUTENBHOCTH
OTPULIATENILHOTO
HUMITyJIbCa

Bepxnuii yposeHs

CpenHuii ypoBeHb

JlnurenbHOCTH
TIOJIOKUTEIIEHOTO
HMITyJIbCA

Hwxuuii ypoBeHb

[lepuon
PucyHok 6-4. BpemeHHble napamMeTpbl

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

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

PucyHoK 6-5. CxeMa namepeHuns 3a0ep>xku

&

1) OTKpoNTE MEHIO aBTOMATUYECKOrO N3MEPEHUS N KOCHUTECH )| yTOObI
NOSIBMNOCH MEHIO Bblibopa (hasbl.

2) JleBblh KaHan No yMONYaHUIO ABNSAETCHA TEKYLMM KaHanom, a gpyrue
KaHanbl MOXHO BblOpaTb C MOMOLLbIO OTKPbITOW 061acT 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
BblbpaTb Mexay KaXablM KaHanom M mMaTemMaTU4eckmm KaHanom. EcTb
yeTblpe Bblbopa pOoHTa: NepBbl nepegHuin PPOHT, NepBbiA 3aaHUI
(dpPOHT, nocnegHnm nepeaHnn GPOHT N NocnegHNii 3agHNin MOPOHT.

4) HaxmuTte Ha KHOMKY ok 01 NoATBEPXAEeHUSA.

MonoxxntenbHbI pabounin KN

3Ha4yeHne n3mepeHns NepBoro Lmkna B opme curHana

MonoxutenbHbin  paboynin  umkn = (wmpuHa /  ONWUTENBHOCTb
NONOXUTENbHOro nMnynbca dopmbl curHana) * 100%

OTpuuyaTenbHbIA pabounm 4nKn

3HayeHne n3mepeHnsa NepBoro Uukia B opme curHana

OTpuuatenbHbI pabo4ynin UMK = (LLMpWHa / ANTENbHOCTb OTPULIATENIbHOIO

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



98

nmnynbca popmbl curHana) * 100%

,El,n MTEeNbHOCTb NONIOXXMNTENIbHOIo NMnNyJsibca

3HayeHVe W3MepeHNs MepBOro MONOXUTENbHOrO uMMNynbca B dopme
curHana, B3siToe 3a BpemMsi Mexay AByMs ToukamMu amnnuTtyabl 50%

OnntenbHOCTb OTPMLATENIbHOIO MMMY/bCa

3HayeHne Wn3MepeHnsa MepBoro oTpuuaTenbHOro wmnynbca B dopme
CuUrHana, B3aToe 3a BpemMs Mexay AByMs ToukamMmu amnnntyabl 50%
LUnpuHa Bcnnecka

InntenbHOCTb BCNnecka, naMmepeHHas no scen opme curHana

Bbi6bpoc

MonoXxntenbHbIN BbIGPOC

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

OTpuuatenbHbI BbIGpOC =[(HK3. - M1H.) / amnnnTtynal*100%

®Pa3za

iamepeHne BpemeHn. KonmyecTtBO BpPeEMEHW, Ha KOTOpoe ofdHa BOJIHa

onepexaeT WM OTCTaeT OT APYrow, BblpaXeHHoe B rpagycax, roe 360°
COCTaBNSAOT OAUNH UMK BOJTHbI.
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[Tepuon

3anepKKa

PucyHok 6-6. Cxema namepeHus dasbl

Hamn6onbwnm s nnkos

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

AmnnnTtypga

Bo Bcem namepeHnn popmbl BOMHbI amnnntyaa = Bbicokas (100%) - Hn3kas
(0%)

Ha PNCYHKE HMXXE NMOoKa3aHbl TOYKW NM3MeEPEHNA HanpAa>XeHn4.

HacTpowrka Tnna npobHmMkKa KaHana ncnosb3yeTcs a8 HaCTPOWKW egnHNLbI
N3MEPEHNS ON18 KaXXQ0oro BXOAHOrro KaHana: BOibTbl U aMnepsl.

Cwm. pasgen 4.4.4 «<HacTtponka Tuna npobHmMKa».

Makc.

HauOonbimii Amnuryaa
N3 IIMKOB

— Huzkuii

MuH.

PucyHok 6-7. VIamepeHmne HanpsixeHuns
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Bbicokumn

Bepetca 100% Bcewnl hopMbl BOMHbI 1 pacCUYMNTbIBAETCA C MOMOLLbIO METoaa
MUHUMYyMa/MaKcuMyMa Ui MeToaa rmcTorpammeil.

Husknin

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

Makc.

CamMblin BbICOKNI MONOXUTENbHbIW NNK, USMEPEHHDIN MO BCEN (hOPME BOJTHbI.
MwH.

Cambll BbICOKU OTPULATENbHbIN NNK, NBMEPEHHbIN N0 BCeN (hopMe BOJHbI.
CpepgHekBagpaTn4YHOE 3HaYeHne

VicTmHHOE cpeaHekBagpaTUYHOE 3HA4YEHME Mo BCen (POpPME BOJHDbI.
CpepHekBagpaTnyHoe 3Ha4yeHme C

icTnHHOE cpegHekBagpaTUYHOE 3HAYEHME NEePBOro Lmkna opmMbl BOSHbI.
CpenHee 3Ha4YeHmne

CpepnHee apudmeTrnieckoe no Bcem popme BOJHBbI.

CpenHee 3HaueHme C

CpenHee apudmeTmyeckoe NepBoro Lmkia hopMbl BOJHbI.

CpepHee 3HaueHue AC

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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dakTnyeckoe AencTByollee 3HaYeHWE MEPEMEHHOro KOMMOHEHTa BCEW
dopmbl curHana

MonoXxutenbHbIN HAKNOH

OTHOLWEeHMEe PasHOCTU MeXAY BbICOKUM W HU3KUM 3HAYEHUSIMU MNepBOro
nepenHero dpoHTa opMbl BOSIHbI K BPEMEHW HapacTaHUS

OTpuuyaTenbHbIA HAKNOH

OTHOLLUEHME Pa3HOCTUN MeXAy HWU3KUM W BbICOKUM 3HAYEHUSAMUW MEepBOro
3afHero poHTa BOHbI K BPEMEHM cnaaa

MpumevaHme:

Ecnn Tpebyemasa ona mamepeHmna dopma curHana He oTobpa)kaeTcs Ha
9KpaHe MONIHOCTbID, B MO3ULMN WN3MEPEHHOro 3Ha4YeHna oTobpaxkaeTcs
«OTceyeHne B MONOXWUTENbHOM HanpaBneHun» wunn «OTcedyeHne B
oTpuuaTenbHOM HarnpaBieHUN».

[Mpn pabote matemaTmnyeckon yHKUMKU, ecnu popma CcurHana NcxogHoro
KaHana oTtobpaxkaeTca MONMHOCTbIO, @ pacyeTHas ocuwuInorpaMmma KaxeTcs
BbIXOAALLEW 3a npeaesibl 9KpaHa, 3TO HE BAUAET Ha 3HaYeHne N3MEPEHNS
pacyYeTHON ocuMIorpaMmol.

Ecnn wucxogHbli KaHan OTCEYEH, 3HadYeHne W3MepPEeHUss pacyeTHON
oCUMNNOrpaMMbl  SABNSIETCA 3HAYEHMEM WCXOOHOr0 KaHana BO Bpems
oTcedyeHns HopMbl BOJTHbI Ha 9KpaHe.

CrtatTmcrtumka

[MpoBegnTe NanbLEem CBEPXy BHW3, YTOObI OTKPbITb FMTABHOE MEHI0, HaXXMUTE
Ha «Measure», 3aTem BblbepuTe «Statistics», 4TOObI BOWTW B MEHIO
ctatuctukn. Ocuyunnorpad nogaepXmBaeT CcTaTUCTUKY W oTobpaxaeT
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TeKkyllee 3Ha4YEHME HECKONbKNX Pe3yNbTaToOB M3MEPEHNI, BK/OYas cpeaHee,
MakKCuManbHOE, MWUHUMAaNbHOE, OTK/IOHEHME un KonundecTtBo. KonmyecTtBo
otcyeToB MoxeT gocturatb 10 000 pas. Haxmunte Ha KHonky «Reset», 4ToObI
OUYNCTUTb NCTOPUNYECKINE JaHHbIE BCEX 9/IEMEHTOB M3MEPEHUNSA N BbIMOSTHUTb
CTaTUCTUKY CHOBA, KaK NokasaHo Ha pucyHke 7-8:

PucyHok 6-8. CtatucTumka

dunana3oH namepeHus

[TyHKT aBTOMaTU4YE€CKOro M3MEPEHUS MO YMONYAHUIO pacCuYnNTbIBaeT opmMmy
CUrHana Ha BCEM 9KpaHe, Tak)Ke MOXHO HAaCTPOUTb PacyeT ToNbKo PopMbl
curHana B npegenax Kypcopa. OTKpomnTe BepxHEEe MEHI0, BblbepuTe
«Measurement» n HaxmuTe «Settings», 4TobObI 3a4aTb ANANasoH N3MEPEHUA.
YctaHoBUTE 3HayeHme «Cursor», 4YTOObl 9NEMEHT aBTOMAaTUYECKOro
N3MEPEHUS BbIMMCNAN TONbKO (opMy curHana B npepenax kypcopa. Kak
NOKasaHO Ha pUCYHKe 6-9, MakCManbHOe 3Ha4YeHne Ha 9KpaHe CocTaBnsaeT
okono 5 B. [llocne ycTtaHOBKM Anana3oHa W3MeEPEHUNS KypCOpPOM
MaKkcumManbHoe 3HadeHume coctaBnseT 110 mB.

MpumeyaHne: nocne YCTaHOBKW  AMana3oHa W3MEPEHUN  Kypcop
aBTOoMaTtmyeckn BkouuTca. [locne  3akpbiTMa  Kypcopa — AvanasoH
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|/|3|v|epeH|/||7| aBTOMaTn4eCKNn BbI6VIpaeTCF| B Ka4yecTBe 9KpaHa.

PucyHok 6-9. ABToMaTuyeckui Boibop aranasoHa NUSMepPEHNIN KypCcopoMm

NupgunkaTtop

OTkponTe BepxHee MeHI, BblbepuTe «Measurement» U HaxmuTe Ha
nogmeHto «Settings», YTOObI OTKPbITb MHAVNKATOP 9/1IEMEHTOB M3MEPEHNS, KakK
nokasaHo Ha pucyHke 6-10.

Measure Save Cursor Sample Display Trigger Auto

Common Statics Counter

PucyHok 6-10. IHomnkaTop BKKOYEH

[Mocne OTKPbITUA WHAOMKATOPA MOXHO HaXummaTb Ha oTobpakaembie
9NEMEHTbl N3MepeHns. BblbpaHHble 31EMEHTblI M3MEPEHNSA BblOENAKOTCSA
CUIHEWN pamMKoW, a nx 06bekTbl pacyeTta 0603HavatoTCa 6enbiMn TMHNAMW Ha
ocumnnorpamme. Kak nokasaHO Ha pucyHke 6-11, B HMXHenm obnactum
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oTOOpaxeHUsi aIeMEHTOB W3MepeHust BblbpaHO 3HadyeHme «High», n B
KayecTBe WMHAOMKATopa B MECTE BbICOKOro 3HadyeHuss ocuwmnnorpammel
nosiBnsieTca 6enas NMHUA.

HNupukarop

BriOpannoe
3HAUCHUE

PucyHok 6-11. IHgmnkaTop
N3mepeHne noporoBoro saHa4eHus
Kaxpbin kanan (CH1, CH2, CH3, CH4, Math) moxeT nmeTb He3aBUCKUMble

HaCTPOWKW NOpOora, a Tun nopora MoxeT 6bITb BbiIbpaH Kak «%» nnu «absolute
value», Kak nokasaHo Ha pucyHke 6-12.

Measure Save Cursor Sample Display Trigger Auto Userset

Common Statics Counter

Indicator

PuncyHok 6-12. HacTtpoika nopora

YcTaHOBKa MOPOroBOro 3HayeHWsl BAUSET Ha pes3ynbTaTbl U3MEPEHWIA.
HacTpokn BbICOKOrO W HW3KOrO0 3HAYEHUSA BAUAIOT Ha pesynbTaTbl
N3MEpPEeHNs BPEMEHW HapacTaHua W cnapga. YcTaHOBKa MeAnaHHOro
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3Ha4YeHNa BAUAET Ha Takme BPEMEHHbIe napamMeTpbl, KakK OJUNTENIbHOCTb
MMNYNbCca, YacToTa, 3afepXKa, pabouni unkn, pasa n 1.0. Kak nokasaHo Ha
pucyHke 6-13, nocne ycTtaHOBKM wMeanaHbl Ha 80% AnMTenbHOCTb
NONOXUTENBHOIO MMMNyNbCa CUrHana MeHblLue, Yem npu megmaHe 50%.

Ecnn yctaHOBNEHHOE BbICOKOE 3HAYeHMEe MEHbLUEe TeKyLero cpenHero
3Ha4yeHWnsa, cpegHee 3HayYeHMe aBTOMAaTUYECKM CTAaHOBUTCHA pPaBHbIM
BbICOKOMY 3HAYEHMI0; BICOKOE 1 cpefHee 3Ha4YeHMsA He MOIyT ObiTb MeHbLLIEe
HN3KOro 3Ha4vyeHusa. Ecnm ycTaHOBNEHHOE 3HayYeHne MeHblle HWU3KOro
3Ha4yeHus, OHO aBTOMAaTUYECKWN ycTaHaBNMBaeTCA Ha 3HadyeHue Oonblue
HM3Koro 3HadyeHus 1 nnm 10 mB (abcontoTHoE 3HaYeHme).

PucyHok 6-13. J/InTeNnbHOCTb MMMY/bCa NPW YCTaHOBKE CPeaHEro NOpPoroBoro 3HayeHus
Ha 80%

6.2 ViamepeHune 4aCTOTbl YaCTOTOMEpPOM

OTKkponTe rnaBHoe MeHto, HaxmuTe «Measure» n «Counter», 4yTobbl BONTU B
MEHIO HAaCTpOeK annapatHOro 4acrtotomepa, WU BbibepuTe KaHan s
N3MEPEHUS, KaK MNOKasaHO Ha pucyHke 6-14. 3HavyeHne mn3mMepeHuns
oTobpa)kaeTcsi B BEPXHEM NEBOM YI/ly 3KpaHa, Kak rnokasaHo Ha pUcyHKe 6-
15.
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Measure Save Cursor Sample Display Trigger Auto Userset

Common Statics ‘ Setting

Frequency
Meter

PucyHok 6-14. OTKpbITME MEHIO N3BMEPEHNIN YacTOTOMEpPaA

PucyHok 6-15. IamepeHne 4aCToTOMEPOM

6.3 Kypcop

AKTUBMPYWUTE KYpCOP W MOMECTUTE €ro Ha TO4YKYy W3MepeHuns, 4Tobbl
npoYnTaTb 3Ha4YeHme unamepeHuss popmbl BonHbl. CyulecTByeT gBa Tuna
KYPCOPOB: FOPU3OHTaNbHbIN N BeEPTUKANbHLIN Kypcop. [OpuU3OHTaNbHbIN
KYpCop U3MepsieT BENNYMHY BEPTUKANbHOIO HanpaBAeHuns, a BEPTUKabHbIA
Kypcop M3mMepsieT BEMYUHY FOPM30OHTaNIbHOro HarnpaBfeHus, Kak NoKa3aHo
Ha pUCyHKe 6-16.
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PucyHok 6-16. OnncaHme namepeHuns Kkypcopa
NMpumevaHwme:

NMokazaHme A: nokasbiBaeT pasHuUy MeXxay ABYMS MOJIOKEHNAMMN
Kypcopa.

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

NMokaszaHma BpemeHn nocne X1, X2: ykasbiBalOT MONIOXKEHNE
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, u4ToObl
nepeKnYnNTb Kypcopbl.

X1:-1.503 ms X2-500.0 ys

AX:1.003 ms
1/AX:996.7 Hz

PucyHok 6-17. lMone Bbibopa BKNOYEHUSA U BbIKITIOYEHNSA Kypcopa

OnuncaHmsa BepTMKanbHOro nepemMeLleHuns Kypcopa:

1) OgHMM NanbLeM HaxXMUnTe N yaepXMBamTe NUHUI0 MHOWKATOpa Kypcopa
Ha 9KpaHe, YTOoObl BbIMONHUTL rPyOyt0 HACTPOWKY Kypcopa. HaxmuTte Ha
KHOMKY TOYHOW HACTPOWKW B HWXHEM JIEBOM YrNly 9KpaHa, 4ToObl
BbIMOSIHNTb TOYHYIO HACTPOWKY TOJIbKO YTO HACTPOEHHOIO Kypcopa.

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

MpumeyaHme: BO BpemMs MpoLecca CKONMbXeHuUsa Tekylasa onepauus
N3MEHSIETCA, €CNN TONbKO MepBble ABa Nanblia He MOKWHYT aKpaH. Ecnu
OVH naneL, NoKMHET 9KpaH, a Apyron rnanew, ocTaHeTcs, TeKyLL|asa HacTpolka
coefHEeHNA NPOAOCIKNTCA.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



109

BknioueHmne/BbIKNIOYEHME N aKTUBaLA rOPU3OHTaNIbHOIO Kypcopa

BkntoyeHne/BbIKNIOYEHE  TOPU3OHTANIbHOIO Kypcopa, nepeksoyeHue,
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 aKkTUBMPOBaHbI, Ba Kypcopa nepemellatoTcs
BMeCTe, 4TOObl MPOBEPUTb W3MEHEHWUS1 [OJNTENbHOCTA WUMMynbca B

nocnenoBaTesibHOCTU MMIMYNbCOB.

PucyHok 6-18. JnnutenbHOCTb MMNynbca PrucyHok 6-19. IamepeHune Kkypcopom 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).

fnasa 7. 3axsarT m30o06paXeHMna 3KpaHa, €MKOCTb
namMmaTyn n xpaHeHue ¢popmbl curLHana

B aTton rnaBe copgepxutcsa noapobHas unHbopmaums o pyHKUMN 3axBaTa
n3o06paxeHunsa aKpaHa n eMKOCTU nNamMmaTu ocuunnorpada. PekomeHayeTcs
BHUMATENbHO MNpPoYMTaTh 3Ty rNaBy, YTOObl N3Yy4YNTb CUCTEMY XPaHEHUS
ocuwmnnorpada cepmnm OVU2.
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o  ODyHKUMA CHUMKA N306paxeHns aKpaHa
e Bupeosanuchb

e XpaHeHue popMbl CUrHana

e CoxpaHeHue HacTpoek

7.1 ODOyHKYMA CHUMKa N306paXKeHUs aKpaHa

QOyHKUMA CHUMKA WnN3006paxeHnss aKpaHa MOXET JlIOKallbHO COXPaHATb
MHpopMaLMIo 0 TEKYLLEM MU300paXeHUM Ha aKpaHe gucnnes B gopmaTte
n3006paxeHus.

CHMMoOK akpaHa: Haxmute Ha 3Ha‘-IOK-, 4TOObI CAenaTb CHUMOK 9KpaHa
B nHTepdence npunoxeHmsa «Oscilloscopey». Vinn gsaxabl HaAXMUTE KHOMKY
nMTaHus, YTobbl caenaTb CHMMOK 3KpaHa Ntboro nHTepdgenca.

PucyHok 7-1. 3axBaT n3obpaxeHus aKpaHa

Bpemel-u-laﬂ MeTKa 1 NHBepCuA LBeTa

Ocuwunnorpad nmeer YHKLUUIO NHBEPTUPOBAHMA LIBETOB N A006aBneHus
BPEMEHHbIX METOK K CKpuHLIOTamM. OTKpOMTEe rnaBHOE MEHI0, HaXmuTte
«Save» n songnte B MeHio «Picture», no xxenaHuo oTKNOYUTE/BKIOYUTE
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KHomnkn « Timestamp» n «InverseColor.

Auto Singhe
SEQ

Display  Trigger 2024-01-1210:15:36 rus' ' u

PucyHok 7-2. BpemeHHasa MmeTka  UHBEPCHbIN LBET

7.2 Bnpeosanucob

OyHKUMSA 3anncK BUAEO NOXoxa Ha hYyHKLMIO 3axBaTa N300paXeHns aKpaHa,
a oTobpaxaemas WHdoOpMaLMA TeKyLIero 9KpaHa MOXET XpaHUTbCH
nokanbHoO B Buaeogopmare.

MeTop, 3anncu Bnaeo — NpoBeamnTe nanbLeM CBEPXY BHU3 B MPUTOXKEHNN,
OT/IMYHOM OT ocuumnnorpada, OTKPONTE BbiNafaloliee MEHI0, HaXMUTE Ha
9KpaH /19 Hayana 3anncu 1 BbINOMHUTE 0OPaTHbIN OTCYET TPU CEKYHAbI A1
3aBepLUeHMa 3annucu BUAEO, Kak Noka3aHO Ha pucyHke 8-3. 3anmncb MOXHO
OTMEHWTb, HaXaB Ha TPEYrosibHyl0, KPYrnyi WA KBagpaTHYK KHOMKY B
HUXXHEW 4acTm 9KpaHa [0 OKOHYaHKMA 06paTHOro otcyeTa.

Bo Bpems 3anucu BUAEO MOXHO 3aBEPLUNTbL 3arnmcCb, HaXkaB Ha BpeMs 3anmcum
BUOEO B IEBOM BEPXHEM YNy 9KpaHa. /inn MoXHO BbIATU U3 MHTepdenca
NpunoXeHma ocuwnnnorpada, 4Tobbl OTKPLITh BblNagatoLee MEHIO, N HaXaTb
«Stop Recording», 4yToObI 3aBEPLUNTbL 3aNCb BUAEO.
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PucyHok 7-3. MeTon Bngeosanucu PucyHok 7-4. Bugeosanumncb

MogpobHyto MHMOPMaUMIO O MPOCMOTPE BUAOEO CM. B pasgene 13.7

«Fanepesy.

7.3 XpaHenme chopmbl cMrHana

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

Ocuwmnnorpad npegocTaBnsaeT YeTbipe 9TaNlOHHbIX KaHana, KoTopble MOXHO
Bbl3BaTb Ona 3arpy3kn ¢anmnos ¢dopmata WAV B aTanoHHbIM KaHan un
OTKPbITUS STaJIOHHOrO KaHana ansa oTobpaxeHmsa 9TanoHHOro ¢opMbl
curHana.

CoxpaHeHwme cana aTanoHa
MpoBeonTe nanbuUeM CBEpXy BHN3, OTKPOWTE rMaBHOE MEHIO U HaXMuUTe

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

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

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

OTKPbITb BUPTYasibHYIO KnaBmaTypy, HAXXMNTE Ha , 4TOObI YOANUTb NMS
danna, n ncnonb3ymTe BUPTyanbHYKO KnaBuaTypy, YTOObl NepenmMeHoBaTb
dann.

CoxpaHutb: HaxmunTe «Saver, 4ToObl COXpaHUTb (haiin aTanoHa u OTKPbITb
BCN/biBalowlee coobuleHne o6 ycnewHom coxpaHeHun. [locnegHuni
COXpaHeHHbIn dann byaeT oTobpaxaTbCA B BEPXHEWM 4YacCcTWM BbI3BAHHOMO
MEHIO.

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

dopmy curHana KaHana HenocpencTBEHHO B COOTBETCTBYHOLWMIA 3TaNIOHHbIV
KaHan, 1 noBmuTcsa coobuieHme 06 ycrnewHoM CoOXpaHEHUI.
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Haszag: HaxmuTte «Back», 4To6bl BEpHYTbHCS Ha NpenbloyLnia YpOBEHb.

Cnoco6 1: Haxxmute Ha KHOMKy «Save»

B meHto «Save Reference Waveform» Bbibepute bopmy curHana B kaHane ansg
coxpaHeHwus, BbiIbepunTe MecTo coxpaHeHus hamna, Tun danna n nmsa danna,
a 3aTeM HaXXMUNTE KHOMKY «Savey, YToObl COXpaHnTb dainn aTanoHHON hOopPMblI
curHana.

CoxpaHuTe aTanoHHyo opmMy CUrHana, BbinoJIHVB cneaylolwme warmw:

1) Tekywmin KaHan ycTaHaBNMBaETCA KakK KaHan ANnsi COXpaHeHns, KOTOPbIN
MOXET ObITb aHaNI0roBbIM, MaTEMATUYECKNM NN 3TaIOHHbIM KaHanoM.

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

3) B MeHI0 coxpaHeHUa HaxmuTe «Save», YToObl OTKPbITb MEHI0 «Save
Reference Waveform» 1 BbINONHUTb cnegyoLnie HaCTPOMKN:

e MecTo xpaHeHus: NoOKanbHO.

e Bbibop Tnna dpawmna: WAV.

e BopgumeHu dpamna: CH1.

4) Haxmute «Save», 4ToObl coxpaHUTb damn aTanoHa. [MoaBUTCA OKHO C
coobLeHmnem 06 ycnewHOM COXpPaHEHUW.

Ecnn dann atanoHHom dopmbl curHana Heobxogmmo coxpaHuTtb Ha USB-
ycTpomncTee, ocuunnorpad AomkeH ObiTb noakntoveH K BHewHemy USB-
ycTpouncTsy. [locne nogkntoyeHnsa MecToM COXpaHEHWS 9TafloOHHOW (DOpMblI
curHana npegnoyvtutenoHo aensaetca USB-ycTponctso.

Ha KonnyecTBO COXpaHEHHbIX annoB 3TaNoOHHbIX (OpPM CUrHanoB
OrpaHNYEHNIN He CYLLIECTBYET.

Cnocob6 2: Haxxmute KkHonky R*

B meHto «Save Reference Waveform» HaxmuTte kHonky R* (R1, R2, R3, R4),
4YTOObl COXPaHNTb OCUWANOrpaMMy TEKYLLEro KaHana HenocpencTBEHHO B
COOTBETCTBYIOLLW 3TANOHHbIN KaHan, nosBUTCA cooblieHne 06 ycnewwHom
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coxpaHeHun. Vimsa dainna otobpaxaetca kak Ref* B aTanoHHOM kaHane (* -
9TO COOTBETCTBYIOLLEE NMSA 3TANOHHOro KaHana). @annbl 3TanoHHbIX opM
CUrHanoB, COXPaHEHHble 3TUM MeToAoM, OyayT nepesanuncaHbl nocne
3arpysku Apyrmx aTanoHHbIX CUTHANOB N HE CMOTYT ObITb BOCCTAHOB/EHDI.

Cnoco6 3: HaxxmuTte Ha kHonKy «Quick Save»

Ouick Save

Haxmunte Ha B HMXHEN 4acTu 3KpaHa, YTobbl COXpaHWUTb BCe
ocuMnnorpamMmbl KaHana B Ka4eCTBe 9TaNIOHHbIX OCLWIOrpaMm 1 3axBaTUTb
n3obpaxeHme Tekywero akpaHa. MimeHamun cannoB ABNAKOTCS HayanbHble

MMeHa parnoB No yMoa4aHuto.

YnpaeneHmne pamnnamm 3TafioHOB

B meHepxepe hannoB oTKpomTe curHasnbl B hanne knaccudurkaumm, 4Tobbl
yrnpaBnATb 3TalIOHHbIMW (anamMy C MOMOLLBbIO Takux ornepaunn, Kak
KOMMpoBaHWe, Bbipe3aHune, yaaneHue, nepemMmeHoBaHue, cxatme u T. 4., Kak
nokasaHo Ha pucyHke 8-4. Bbibepute anmnbl 3TaNOHOB N HAXMUTE KHOMKY
KOP3WHbI, 4TOObI yoanntb ux. Haxmunte «More» B HMXXHEN YacTn 3KpaHa,
HaxXxmute «Renamex, 4YToObl OTKPLITb BUPTYaNbHYHO KNnaBmaTypy  MUSMEHUTb
nmsa danna atanoHa. Haxmute «Compress», 4ToObl OTKPbITb 9KPaHHYHO
KnaBsmaTypy, 1 Beeagute nmsa damna gna cxatus. MNpn nogknoyeHnn USB-
ycTpomcTBa annbl ¢ ocuunnorpada MOXHO nepemectutb Ha USB-
YCTPOWCTBO.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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PucyHok 7-6. YaaneHune aTanoHHbIX pannos
damnbl CSV
CrtpykTypa cpamna CSV

PopmaTt CSV coaepXnT OCHOBHYIO MHOPMaLMIO O COXPAHEHHbIX AaHHbIX:
BpeMs coxpaHeHus, nmMms daina, oJinHa gaHHbIX, NHTepBas BbIOOPKIN, BpEMS
TpUrrepa, UCTOYHWK, BEPTUKANbHbIM MacLwiTab, BEPTMKANbHOE CMELLEHNE,
TOYHOCTb MO BEPTMKANW, CTPOYHas pa3BepTka, TOYHOCTb MO rOPU3OHTanNu,
KpaTHOCTb NPOOHMKa.

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

MakcumanbHOe n MMHMUMAanbHoe 3Ha4YeHusa B pamnax CSV

[Mpwn BbINONHEHNN N3MEPEHNIA MUHUMANIbHOIMO M MaKCUMalibHOro 3Ha4YeHUN
3HayeHma «Min» n «Max» oTobpaxaemble Ha 9KpaHe pe3ynbTaToB
N3MepPeEHU, MOryT He oTobpaxaTtbcesa B pamnax CSV.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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[NosicHeHue: ecnu 4acToTa AUCKpeTU3aumnm ocuwmnnorpada coctasnset 1
[BbI6/C, BbIOOpPKA BbINONHAETCA Kaxpable 1 Hc. Ecnn ropmsoHTanbHoe
MacLuTabupoBaHme yctaHoBneHo Ha 10 MKc/aen, Ha 9kpaH 6yaeT BbiBEAEHO
110 MKC gaHHbIX (Mpy ycnoBuwn, 4To Ha akpaHe 11 geneHuin). YTobbl HaNMTK
obulee kKonmyecTBO BbIOOPOK, ocuwunnorpady noTpebyetrca: 110 MKC X
1IBbI6/Cc = 110K BbIGOpOK. [Ans otobpaxeHumsa 110K Bbibopok ocumnnorpady
notpebyetca crtonbey pasmepom 1280 nwukcenen. Ocuunnorpacd
neunmmpyet 110K Bbibopok B 1280 nukcenbHbIX CTONOLOB, 1 9Ta geummaymns
OyneT oTcnexmBaTb MUHMMAaIbHbIE N MaKCUMalbHbie 3HAYEHUSA BCEX TOYEK,
NpeacTaBNeHHbIX B NOOOM 3agaHHOM cTonbue. BT MUHMMANbHbIE W
MaKCuManbHble 3Ha4YeHUs ByayT oTobpaxaTbCcs B AaHHOM cTonbLue aKpaHa.

icnonb3ymnte aHanornMyHbIN NPOLIECC A1 COKpAaLLEeHUNA COOpPaHHbIX JaHHbIX,
4yTOObI NONYYUTb 3anMcKu, KOTOPble MOXHO WCMOMb30BaTh OIS Pa3/INYHbIX
aHanM30B, HanNnpumMmep namMepeHuns N gaHHble B dopmate CSV. 3ta 3anuchb
aHanmsa (unn 3annucb n3mMepeHnsa) HamHoro 6onbwe 1280 M MOXeT
dakTndeckn cogepxatb Ao 60 000 Toyek. OgHaKo, Kak TObKO KONMNYECTBO
cobpaHHbIX To4yek npeBbicuT 60 000, HEOOXOANMO NCMNOMb30BaTb KAKOW-NNO0
MeTon waBneveHUs. KoapduumeHTbl MOHMXEHMSA, WCMOoNb3yemble s
co3paHua CSV-3anucen, HacTpoeHbl Takmm obpa3om, 4Tobbl obecnevynTb
HaUNYy4LlYy0 OLEHKY Bcex 06pasuoB, NPeacTaBNEHHbIX KaXOowW TO4YKOW B
3anucu. loaToMy MUHMMANbHbIE N MaKCMManbHble 3Ha4YeHUs He OyayT
oTtobpaxaTtbca B CSV-danne.

7.4 CoxpaHeHmue HacTpoek ocumnnorpadga

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

OTKpoOInTE rNaBHOE MEHI0, HAXMUTE Ha «Save» N BONANTE B MEHIO HAaCTPOeEK,
KaK nokasaHo Ha pyCyHke 7-7.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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Measure Save Cursor Sample Display Trigger

Wave Picture

Recovery JSERSET_1 Recovery

Recovery US| 3 Recovery

USERSET_4 Recovery USERSET_5 av Recovery

USERSET_6 Recovery S| ] Recovery

USERSET_8 Recovery Us 9 Recovery

PucyHok 7-7. CoxpaHeHune HacTpoek ocuumnnorpada

KocHuTtecb obnacTtu 4yepHoro nons, 4tobbl NepenMmeHoBaTb COXPaHEHHbIE
HaCTPOWMKW, HAXXMUTE KHOMKY «Save», YUToBbl COXPaHUTb, KHOMKY «Recovery»,
4YTOObl BOCCTAHOBUTb HACTPOWKMW.

Fnasa 8. MaremaTmueckme onepayvivi i 3TaJIOHHbIA
KaHan

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

PekomeHayeTcss BHMMATENbHO MpoyuTaTbh STy rNaBy, 4YTOObl N3Yy4UnTb
dYHKUMM HACTPOMKMN N MaTeMaTUveckme onepaumnmn STaNOHHbIX KaHanoB
ocuwmnnorpada cepumn OVU2.

e PacueTt gBoriHOW (hbOpMbI CUrHanNa

e l13mepeHune BINO
e BbI30B 3TanoHHOM (hOpMbl CUrHanNa

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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8.1 Pacuer gnBoiiHoi (hopmbl cUrHana

PVIOyHOK 8-1. (DOpMa CurHana MmatemMaTmn4ecKoro KaHana

OT1o6pakeHne pacyeTHOM OCLMNIOrpaMMbl

[MpoBeanTe nanbLUemM BBEPX UM BHU3 NO obnacTtu Bbibopa KaHana, 4tobbl
BOMTM B obnactb BblbOpa BTOPOro kaHana. Haxmwmte Ha nporpamMmmHyto

KnaBuLLy . 4yTOObl OTKPbLITb MaTeMaTuyeckunin kaHan. lNocne oTKkpbITUA
pacyeTHOM oOCUMNNOrPaMMbl  aBTOMATUYECKN OTKPbIBAETCS CENEeKTop
TeKyLLero KkaHana.

npOBeD,VITe nanbuem BJ1€EBO MO 3Haq|<y. mMaTemMaTn4eckKoro KaHana, 4YTOObI
OTKPbITb MEHIK MaTemMaTn4ecCckmx KaHanoB. I'Ip|/| nepBomMm OTKPbITUN
mMaTtemMmatTmndeckaa onepaumna no ymos4aHKO  yYCTaHaBJ/IMBAE€TCA  Kak
OBYXKaHa/lbHOE BblHNCNEHWNE.

Mopackaska maTtemMaTnyecKom onepaymm
Ecnn aHanoroBbil KaHan vnm matemaTtumyeckas yHkUma obpesaHbl (He
NONTHOCTbID OTOOpaxaltTCcA Ha 93KpaHe), pe3ynbTaT MaTeMaTUdeckom

dyHKUMK Takxe byaeT obpesaH.

[Mocne oTob6paxeHUA pacyeTHOW OCUWINOrPpaMMbl KOCHUTECH 3HauYka
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KaHana, 4ToObl 3aKpbiTb WCXOOHbIA KaHan pnna Jsydlero npocMoTpa
pacyYeTHOW ocLUIIOrpaMMbl.

BepTukanbHyl0o 4YyBCTBUTENIbHOCTb W  CMELLEHMEe Kaxaoro KaHana,
Yy4acTBYIOLLEr0O B MaTeMaTU4eckol YyHKLUUK, MOXHO HacTpouTb [AOns
yno0CcTBa NPOCMOTPa N M3MEPEHUS PAaCYETHOIN OCLUNNIOrPaMMBbl.

Ocumnnorpammy MmatemMaTnydeckom pyHKLNY MOXHO N3MEPUTb C MOMOLLbIO
dyHKumm «Cursor» n «Measuren.

HacTpoiika pacyeTHoM ocunniorpaMmmbl

1) HaxmwuTte 3HA4YoK BepTMKaNbHOW YyBCTBUTEIbHOCTU MaTeMaTM4eckoro
KaHana, HenocpeancTBEHHO KOCHUTECh PacYETHOWM OocuUWIorpaMmmbl UAn
3Ha4yka uHONKaAUMM MaTemMaTUYecKoro KaHana M> yCTaHOBUTE
MaTeMaTMYEeCKNI KaHan B Ka4eCTBe TeKyLLEro KkaHana.

2) NopapobHyto nHdopMaLMIO O MepeMeLLLEHNN, PEFYNNPOBKE BEPTUKAIbHON
YyBCTBUTENbHOCTW, PETYNMPOBKE CTPOYHOW Pa3BEPTKU 1 BEPTUKANBHOM
PaCLUNPEHNN STaNIOHHONO 3HAYEHUsT MaTEMATUYECKOro KaHana CM. B
«rnase 3 lopn3oHTanbHasa cuctema» 1 rnaBse 4 «BepTukanbHasa cucteman.

3) BepTtukanbHas 4yBCTBUTENbHOCTb, €OAVHWLIA N3MEPEHUNA W CTPOYHas
pa3BepTKa, COOTBETCTBYIOLLNE pacyYeTHOWN ocumnnnorpamMmme,
oTobpaxatTca B obnactm martemaTmyeckoro kaHana. [loopobHhyto
nHbopmaumo cm. B pasgene 2.8 «OnucaHme wuHTepdenca gucnnes
ocuunnorpadan.

EpnHnybi n3mepeHma pacyeTHbIX ocumanorpamMmm

Vicnonbdymte none «Probe Type» B MeHI0 kaHana, 4Tobbl HACTPOUTb €ANHNLY
namepeHus kaHana (cm. rnasy «4.4.4 Hactpoika Tuna npobHuKa») wn

Bbl6€pI/ITe BonbTbl nnmn AMﬂepr B KayecTBe eOHNLbl N3MEePEHNA KaXXOoro
BXOQHOro KaHana. EgnHunupl n3mMepeHmna maTtemMmaTn4eckmx beHKLI,I/IVI CunrHana
BKJTHOYAIOT.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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MaTtemaTunyeckas EonHnya
dyHKUMA n3mepeHuns
+/- V, A,
X VvV, AA, W

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

Tabnuua 8-1. Cnncok eguHUL, U3MepeHnss MaTteMaTndecknx QyHKLNNA

NMpumeyaHmne: ecnv eguHULUbI U3MEPEHUA AOBYX oOnepauuii MUCXOOHbIX
KaHanoB pPa3/iNyHbl, 1 KOMOMHAUNA egnHUL, N3MEPEHNA HEe MOXET ObiTb
NOEHTNONLUNPOBaAHa, eAuHMLA W3MEPEHU MaTeMaTUYeCKOW yHKLUMN
O6yneTt oTobpaxaTbca Kak? (He onpeneneHo).

MaTtemaTnueckume onepartopbl

MaTemaTnyeckme onepaTopbl BbINOMHAT apudmMeTnyeckme onepaumm Ha
aHaNoroBbIX BXOAHbIX KaHanax.

Cno)xeHwve viin BbluTaHMe
B cnyyae Bbi6opa cnoXXeHus i BblYUTaHUA 3HA4YEHUS UCTOYHUKOB (hyHKLI

1 n 2 6yayT cknagblBaTbCA NN BblYNTATbLCA TOYKA 3a TOYKOW C OTOBpaXxeHmnem
pes3ynbTaToB.
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PucyHok 8-2. MatemaTtunyeckas onepauus cnoxeHuns CH1 n CH2

YMHOXeHune nnn geneHne

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

YMHOXEHWEe Ncnonb3yeTcs Npy NPOCMOTPE COOTHOLLEHUS MOLLIHOCTW, €CNK
OOVH W3 KaHaNI0B NPONOPLMOHaNneH TOKy.

8.2 N3amepenmne BMNO

PyHkuma BIND ncnonb3yeTca ons BblMUCIEHMNA GbICTPOro npeobpasoBaHUs
Pypbe C MCNONbL30BAHMEM aHaNOroBoro BXOOHOro kaHana. 3anucb BM®
onpepnenseT BpemMs ounmdpoBKN NCTOYHMKA N NpeobpasdyeT ero B YaCTOTHYIO
obnactb. NMNocne Bbibopa dyHkumm BIND cnektp BIN® otobpaxaeTca 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 MEHSAIOTCA OT BONbT K B nnu gb.
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101kHz 121kHz 181kHz

PucyHok 8-3. OkHo BIN®

AkTnBauma pyHkummn 6No
1) lNpoBeawnTe nanbuem BBEPX UK BHU3 NO obnacTtn Bbibopa KaHana, 4tobbl
BONTN B 0bnacTb BblboOpa BTOPOro kaHana. Haxmmre Ha nporpammHyro

KnaBumLly - , 4yTOObI OTKPbITb MaTeMaTUYECKNN KaHan, nposepmte
nanbuem BNIEBO, yTOObI OTKPbITb MEHIO MAaTEMAaTN4YECKOIro KaHarsa.
FFT

2) Haxmunte Ha Tvn cnekTpa «Line/Decibel» , YTOObI OTKPbITb OKHO
dyHkumn BN (cm. pucyHok 8-3. OkHOo dyHKuUmm BID).

3) Haxmunte Ha none «Operation Source», 4yTOObl BbIGpPaTb KaHamn, Ons
koToporo TpebyeTtcsa bI1d.

4) HaxmwuTe Ha none okHa, YTobbl BbibpaTb PYHKLMIO OKHA, MPUMEHSAEMYIO K

BXoOQHOMY curHany brao.
Bbi60p pyHKUMM OKHA
B dbyHkuunm BINO mMoxxHO BbIbpaTb YeTbIpe pa3nnyHbix okHa BId.
Kaxxgoe okHO nooyepeiHO NCNOoNb3yeTca MexXay paspeLleHmnemM no 4acTtoTe

N TOYHOCTbLIO aMIJTNTyObl, N COOTBETCTBYIOLLIEE OKHO MOXET ObITb Bbl6paHO B
COOTBETCTBUN C XapaKTepnCTnkKamm cnengyromnx oKkoH.
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e [IpsamoyronbHoe OKHO

OTO NyYLLINA TUN OKHA O/151 HaCTOTHbIX pa3peLeHnin, KOTOpble O4EHb BIN3KN
K OOHOMY N TOMY X€ 3Ha4YeHUto, HO 9TOT TUN HanmeHee adeKTUBEH O/1A
TOYHOIr0 N3MEPEHNSA aMNANTYAbl 9TNX YaCTOT. OTO NyYLLIWA TUN N3MEPEHNS
CMekTpa HEMNOBTOPSIOLMXCA CUrHaANOB N  U3MEPEHUS  YACTOTHOMN
cocTtaBnawowen, 6nmM3Konm K NOCTOSSHHOMY TOKY.

Ncnonbayinte «lpamMoyronbHoe» OKHO [Ana  W3MepeHUs MnepexoaHblX
MNPOLIECCOB NN BCMIECKOB YPOBHEW CUrHana Ao Win nocne noytu OaHoro n
TOro Xe cobblTna. bonee TOro, aT0 OKHO MOXHO WCMONbL30BaTb ANA
N3MEPEHNs CUHycouAanbHbIX BONIH OAWMHAKOBOW aMnamMTygbl C OYeHb
OGNN3KMMWU  YacToTaMU U LUMPOKOMOJIOCHbIX  CyYalHbIX LIYMOB C
OTHOCUTENbHO MEJIEHHbIMMN CMEKTPaNbHbIMU N3MEHEHUAMMN.

e OKHO X3aMMWMHra

OTO Ny4dLWMIA TUN OKHA AN YaCTOTHbIX Pa3peLUeHnNin, KOTOPblE O4eHb BM3KK
K OOQHOMY 1 TOMY Xe€ 3HA4YEeH W0, a TOYHOCTb aMMANTYAbl HEMHOIO NyyLle, YeM
y «[1pamoyronbHoro» okHa. Tuin XaMMMHra nmeeTt HeMHoro 6onee BbICOKOE
paspeLlueHne no 4acTtoTe, Hem TUM XaHHUHra.

OKHO XsMMWHra ucnonb3lyeTca aOng WU3MEPEeHUsa CUHYCOWUAaNbHbIX,
nepruoanyeckmx W  Yy3KOMOMOCHbIX CHyYalHbIX LIYMOB. O3TO OKHO
NCMONb3yeTcsa AN U3MEPEeHUNsa MepexoaHblX MPOLECCOB WM BCMNECKOB
YPOBHEW curHana oo Ui nocnie CoobITUA CO 3HAYNTENbHLIMU PA3NNYNAMMN.

e OKHO X9HHWHra

OTO NyYLINIA TN OKHA AN N3MEPEHNA TOYHOCTY aMNAnNTydpbl, HO OHO MEeHee
9 (HEeKTNBHO ANA paspeLleHns YacToT.

OKHO X3HHWHra uncnonb3yeTca OIa W3MEepPeHUss  CUHYCOWUAasbHbIX,
nepruoonyeckmx W  y3KOMOMOCHbIX CHyYalHbIX LYMOB. 3TO OKHO

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



125

ncrnonb3yetTca AanAd namMepeHumd nepexogHbiX npoueccoB WM BCIJ1€ECKOB
ypOBHeM CuvrHana go uim nocne CcObObITUN CO 3HAYNTENBbHBIMW pasnndmnammn.

e OkHo bnakmaHa-Xappuca

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 BbICLUMX 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 M B KOHLE OOMHaKoOBbl, N 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 ob6nacTtu 3TOT addeKkT HasbiBaeTca yTteuykon. [loaTomy, 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 OTKIOHEHUS 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 BblI6paTb «o», YTOOblI HMKOrga He cTnpaTb paHee
cobpaHHble pe3ynbtaTthl; Bbibepute «Normal», 4TOObI 3agaTb Bpems
nocnecBevYeHuns, onumoHanbHO MOXHO BblopaTb 200 mc, 500 mc, 1 ¢, 2 ¢, 5 ¢,
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 8-4.

PucyHok 8-4. AmMnnuntyna cnekTtpa kak B-l'y

HacTtpowka ¢popm curHana brno

MonoxxeHmne cpopmbl curHana

e Bbibepute maTeEMaATMYECKMIN KaHan B KayeCTBe TeKyLlero KkaHana.
KocHuTecb pacyeTHOW ocuuniorpaMmMbl Ha 9KpaHe OgHMM ManbuemM u
OTPErynnpymnTe NMOJSIOXEHME oToOpaxeHus dbopmbl curHana,
nepeTackmBasa ero BBEPX M BHW3, BNEBO N BNPaBO, NN HAXMUTE KHOMKY
TOYHOW HAaCTPOMKIN B HUXKHEM JIEBOM Yry aKpaHa ans TO4HOM HaCTPOMNKMNA.

e Bbibepute maTemMaTUYECKMIN KaHan B KadecTBE TeKyLlero, HaXmmTe
KHOMNKY 50% B HWXHEW 4YacTn 9KpaHa N CHOBa HaXMUTE KHOMKY «Time
Base», u4TObObI nNepemecTUTb KpamHW neBylo Yactb (0 Twu)
ocunNorpaMmbl B rOPU30OHTaNbHbIN LEHTP 9KPaHa.
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Likana cTpoyHOW pa3BepTKn

Bbibepute matemaTYecKnUm KaHan B Ka4yeCcTBe TEKYLLEro KaHana, HaXXMuTe
Ha KHOMKY PErynpoBKW CTPOYHOW PasBeEpPTKM W OTPErynupynte Lwkany
CTpoO4YHOM pa3BepTk. CTpoyHasa pasBepTKa BbINOMHAETCA Ha 1-2-5 9Tanos, n
dbopma curHana Takxe N3amMeHsieTcs.

Ona namepeHna BINP nokasaHMA roOpm3oHTaNIbHOWM OCU N3MEHAKTCA OT
BpemeHn K 4vactote (Iu), n oHn 6onblue He MNCMNOoMb3YKT OOHY U Ty Xe
CTPOYHYIO pa3BePTKY C APYrMMmM aHanoroBbiMu kKaHanamu. lNoastomy nepeq
HAaCTPOWMKOW 4aCTOTbl CTPOYHOW pas3BeEpPTKM HEOOXoAMMO YCTaHOBWUTb
MaTeMaTMYECKNW KaHan B Ka4eCcTBe TEKYLLEro KaHana.

Be pPTKanbHaA 4yBCTBUTEJIbHOCTb

Haxmunte Ha nnun - Ha NpaBOW CTOPOHE 9KpaHa, YTOoObl YCTAaHOBUTb
BepPTUKanbHyO 4YyBCcTBUTENLHOCTL (B/Oen wvinn nb/pen) ona kaHana, 4yTobbl
dopma curHana otobpaxkanacb Ha 9KpaHe B COOTBETCTBYIOLLEM pa3mMepe.
KoadhdunuymeHT BepTuKanbHOWM YyBCTBUTENbHOCTW BbINOMHAETCA Ha 1-2-5
aTanos (c ncnonb3oBaHmMem NpobHuka 1:1).

Mpumevanmne: Ocumnnorpamma BIMNP He nopgaepxmBaeT aBTOMaTUYECKOE
N3MepeEHMe NnapamMmeTpoB.

8.3 PacumpenHbie MaTeMmaTnuyeckme pyHkymm

Ocuwmnnorpadbl cepun OVU2 nogaepXxmBatoT Nosb3oBaTeNbckme gopmynbl
pepakTupoBaHumsa ana pacydeta opmMbl curHana. Takxe nogaep)XmBatoT BBOL,
dyHKUMIA, ONepaTopoB, KaHaNoB, KOHCTAHT, MEPEMEHHDbIX U T. O. BelpaxkeHune
nogaepXxueaeT Ao 36 CUMBOJIOB.

HaxXmuTe coOOTBETCTBYIOLLYIO KHOMKY /19 BBOAA N peaakTupoBaHUa hopMbl
curHana (HaxumarTe No NOpAAKY; Te, KOTOPbIe BblOeNeHbl CEPbIM LIBETOM,

HeaKTUBHbI).

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



rad(

cos(

asin( acos( atan(

128

PucyHok 8-5. PaclwimpeHHble maTemMaTuyeckme QyHKUnm

OueHnBaembl

Tnn OnwucaHne MpumevaHmne
napameTp
dyHKumA Sqrt (), Abs (), Deg (), OYHKLUMN MOTYT BbITb

Rad(), Exp(), Diff() , In(), BNIOXXEHHbIMW.

Sine(), Cos(), Tan(),

Intg(), Log(), arcsin(),

arccos(), arctan()
Kanan NctouHmk | Ch1,Ch2,Ch3,Ch4
MepemeHHaa | VcTo4HMK MepemeHHasn 1, Korpa nepemeHHas 3anncaHa B

nepemeHHas 2

Bblpa)KeHuu, nosae BBoaa
nepemMeHHOI NosBnsaeTcs B
MaTeMaTUYECKOM MEHIO,
yKa3sblBasi, YTO ee MOXXHO BBECTW.
Hanpumep, BBegnte 4.1235 -3 ons
nepemMeHHom 1, Yto o3HavaeT
4.1235%x10-3

[nana3oH 3Ha4YeHNI NePEMEHHON
-9,9999~9,9999, nnanasoH
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MOLLHOCTW NepeMeHHon -9~9

Onepatop +- %/, =5,1=5,>,<, 2,
<, &&, ||, X
CumBon Ckobkmn (,)
3HayeHune NctouHunk |0,1,2,3,4,5,6,7,8,9,
., T, E
VIcTouHMK 10x
Ymcnosasa | f,p,n,u,m,K,M,G, T
eanHunua

Tabnuua 8-2. CNnCoK pacLluMpeHHbIX MaTeEMaTUYECKNX (PYHKLMNT

8.4 Bbizos onopHom (popmbl CUrHana

BbI30B 1 3aKpbiTE ONOPHON (hopMbl CUrHanNa

[MpoBegnTe nanbLeM BBEPX WM BHM3 No obnacTtn Bbibopa kaHana, 4tobbl

BOWTW B 06n1acTb BbibOpa BTOPOro kaHana. lNposeante KHOMNKOM

Ref

YTOObI OTKPbITb CNPaBO4YHOE MEHIO, CM. PUCYHOK 8-6.
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PuncyHok 8-6. MeHto aTanoHHOro KkaHana

Ecnn B 9TanoHHLIN KaHan yxXe 3arpyXeHbl (OpMbl CUrHaNOB, HaXMuUTe
kHonKy «Open/Close», 4TO6bl OTKPbITb WM 3aKPbiTb 3TaNOHHbLIA KaHarl.
OTanoHHasa dopma curHana otobpaxaetrca cunHe-PUONETOBbIM LBETOM, a
YeTblpe  COXpaHeHHble  (OpPMbl  CUrHaNOB  MOryT  OTOOpaxaTbcs
OAHOBPEMEHHO, NpY 9TOM TekyLlas aTafloHHaa (opmMa CUrHaNoB sipye, Yem
9TaNlOHHbIE POPMbl CUFHANOB, HE ABNAOLWMECA TEKYLLMMMN,

Ecnn B aTanoHHbIA KaHan OpPMbl CUTHANOB HE 3arpyXeHbl, BKAKOYUTE
nepekntoyatens «Call», 4ToObl BbI3BaTb (OPMbI CUTHANOB.

Bo3bmem B KauyectBe npumepa R1, BbinonHMm cnepywowme 3Tanbl
paboTbi:

1) OTtkpowTe aTanoHHoe meHto REF.

2) HaxxwmwuTte Ha none danmna «Call» nog R1, 4tobbl OTKpbITL cTONOEL, hana
9TanoHa.

3) Haxmunte vima danna atanoHHOM GOpMbl CUrHana, KOTOPbIA HYXHO
Bbi3BaTb. Pain 3arpyxaeTtcs B kaHan R1. 3atem kaHan R1 BkntovaeTcs kak
TEKYLLNI KaHan 9TafioHHON (PopMbl CUrHana, M 3Ha4oK KaHana aTaloOHHOW
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ot
dopmMbl curHana Bblaensaetcsa. OTobpaxaemoe COCTOSAHNE MEHSETCS
c «Close» Ha «Open». Kak nokasaHO Ha pucyHke 8-7, bonee spkas
STaNIOHHaA ocuunorpaMmma oTobpaxaeTcs KakK TEeKYLWMIA STasOHHbIN

KaHa’.

Ecnun B 9TanoHHbIN KaHan yXe 3arpyXeHbl danbl, HAXXMUTE Ha , 4YTOObI
OTKPbITb 9TaNOHHbIE KaHaNbl BCEX 3arpy>XeHHbIX 3TasloHHbIX (annos;
HaxXmMumTe Ha «Ref», 4UTOObI OTKIOUYNTL BCE OTKPbITblE B OAHHbIA MOMEHT
9TaNIoOHHble ocumnnorpamMmmsl. Kpome Toro, MOXHO OTKPbITb OAWMH OMOPHbLIN
KaHan ¢ nomMmoLubto KHonok «Open» n «Close».

PucyHok 8-7. TekyLiunin 9TaNoHHbI KaHan

3akpbiTe 3aTaNioHHOM (pOpMbI CUrHana:

1) B meHto aTanoHHom hopmbl curHana HaxmumTe kHornky «Open/Close» B R1,
4TOObI 3aKPbITb 3TANOHHYIO hOpMy cCUrHana.
2) lNoBTopwTe wWar 1, 4Tobbl 3aKPbITh APYrne 3TaNOHHbIE KaHarnbl.

3) lMpoBepnTe nanbLemM BMpaBo, L4To6|:| OTK/IIOMUTb BCE 3TaNlIOHHbIE

dhopMbl CUTHaANOB.
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MepemeweHmne 3TanoHHoM popmMbl CUrHasNa M HACTPOMKA CTPOYHOM
pa3BepTKM

[Opn30OHTaNbHOE UK BEPTUKANbHOE MepemMelleHne U MacluTabupoBaHme
9TaNlOHHbIX (OpPM CUrHaNoOB He 3aBUCAT OT aHanoroBblX KaHanoB, a
HACTPOMKWN MeXAy PasfnYHbIMN KaHanamMu 9TaNoHHbIX (GOPM CUrHanoB
TakXXe He3aBUCKUMbI Apyr OT gpyra.

[Ona Toro 4tobbl HACTPOWUTL BTaNoOHHYIO OpPMYy CUrHana KaHana, cHadana
YCTaHOBUTE KaHal B KayecTBe TeKylLlero KaHana, a 3aTeM HacTpouTte
9TaNloHHYto hopMy curHana nyTem nepemMeLLeHnsa nnm maclitabmposaHus (B
COOTBETCTBUM C METOOM aHanoroBoro KaHana).

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

FnaBa 9. HacTpoikun aucnnesn

B aTom rnaBe cogepxuntca nogpobHasa nHpopmauna o HacTponkax gucnnes
1N PyHKUMOHaNbHbIX KHOMKax ocuwnnnorpada. PekomeHayeTcsi BHUMATENbHO
NpoYnTaTb 3Ty rNaBy, YTOObI N3Y4YNTb PYHKLUM HACTPOWKK 1 paboTy gucnnes
ocumnnorpada cepun OVU2.

HacTpownkn ocumnnorpamMmmbl e HacTtponkun  xpaHeHus
OaHHbIX

. e LleHTp ropm3oHTanbLHOro
e HacTtpoika ceTku

pacLumpeHmns
e HacTtpowuka LBETOBON o  Pexunm CTPOYHOW
TemMrnepaTtypsbl pa3BepTKMN
e HacTtponka NPO3pavyHOCTI
MEHI0
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B rnaBHOM MeHIO HaxmuTe Ha KHonky «Display», 4ToObl BOMTN B MEHIO
HaCTpOEK Aucnnes, Kak nokasaHo Ha pucyHke 9-1.

Sample Display Trigger

Persist

PucyHok 9-1. Hactpoinku gucnnes v pyHKUMOHaNbHbIE KHOMKWN

9.1 Hacrtponkm ocymnnorpamMmmbli

OTkpomTe MeHI0 OTobpa)keHus, HaxXkmunTe Ha kHonky «Waveform», 4yTOObI
OTKPbITb MEHIO OTOBPaXeHMsA ocuMNIorpaMmbl. OTO MEHIO UCMOb3YeTCA ANns
HaAaCTPOMKN pexnma OoTobpaxeHms N APKOCTM ocumnnorpamMmmbl. Pexunm
oToOpaxeHust ocumnnorpamMmmMbl OENTCS Ha OBa TUMa: TOYKW W BEKTOPLI.
[MpoueHT ApKOCTM  ocuwunorpamMmbl  perynnpyeTcs,, a HacTpomnka
OoTOOpaxeHWst ocuMIIorpamMmMbl NOKas3aHa Ha pucyHke 9-2.

Measure Save Cursor Sample Display rrigger / Userset

Common Graticule Persist

PucyHok 9-2. MeHto oTobpaxeHus ocumnnorpamMmmel

9.2 Hacrtpoika ceTkmn

OTKkponTe MeHK OoTobpaxeHUss N HaxmumTe KHonky «Graticule», 4TObGbI
OTKPbITb MEHIO HacTpoek ceTkun (pucyHok 9-3). Pexunm oTobpaxeHus ceTku
BK/to4aeT B cebs: «Fully, «Grid», «Crosshair» n «Frame», a NnpoyeHT ApKOCTH
MOXHO perynnpoBaTb.

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



134

Measure Save Cursor Sample Display Trigger Auto Userset

Common  Waveform Persist

PucyHok 9-3. MeHto oTobpaxeHuns ceTku

9.3 HacTpoMkm XpaHeHMA faHHbIX

OTKpOMTE MEHIO OTOOpaXeHnsa n HaxmumTe knasmwy «Persisty, 4TOOGbI
OTKPbITb MEHIO HAaCTPOEK XPaHEHWS.

1) HacTpomkun xpaHeHuns AaHHbIX
B MeH10 HacTpOek coxpaHeHWs BbibepuTe:

e None: Het - 6e3 coxpaHeHwus.

e  Auto: ABTOMaTUYECKNIN PEXNM — aBTOMAaTUYECKOE COXPaHEHNE.

e Normal: O6bI4HbIN peXnM — yCTaHOBKA BPEMEHMN coxpaHeHus — lNocne
BblbOpa perynnpyemMoro COXpPaHEHUsi HaXMWUTE Ha nose crnpasa oOT
«Adjust», 4TOObI MOSABUIOCHL OKHO BblIOOPA BPEMEHWN COXPaHEHUS
(pncyHok 10-4), n ycTaHOBUTE BpPeMs COXpaHeHus. Ero MoxHo
yCTaHOBWTbL B AnanasoHe ot 10 mc go 10 c.

e oo becKoHeYHoe XpaHeHMe — pe3ynbTaTbl NpeabloyLnx N3MEPEHNN He
yOoansitoTcs.

BeckoHeuyHOe XpaHEeHME MOXHO WCMNOb30BaTb NPU U3MEPEHUWU LUymMa WU
BUBbpaumm, oTobpaxeHns Hanxyawunx KpamHOCTEW pasnnyHbiX Qopm
CUrHanoB ocumnaorpamMmm, noncka HapyLeHnm BpemMeHu, 3axeata cobbITui,
KOTOpPbIE MPONCXOAAT peako.
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PucyHok 9-4. HacTpoiika BpEMEHIN COXPaHEHUS

2) YpaneHue coxpaHeHHbIX pe3ynbTaToB

YT06bl CTEPETb paHee MOoJly4YeHHble pe3ynbTaTbl C AWUCMIEd, HAXXMUTE Ha

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

9.4 LleHTp ropm3oHTaNbHOro pacluMmpeHms

[Opu30OHTaNbHOE pacluMpeHne OennTca Ha [Ba TuUMna: LEHTP 9KpaHa U
NofioXeHne Tpurrepa:

1) LleHTp akpaHa

Boibepute «Center», 4TOObl HACTPOMTb CTPOYHYKD pa3BepTKy AN
pacLMpPEHN NN CXaTms B 06e CTOPOHbI C LLEHTPOM 9KpaHa B KayecTBe
6a30BOW TOYKW, BPpEMS 3afEPXKN NPU 9TOM HE N3MEHUTCS.

2) lNonoxeHune Tpurrepa
Boibepute «TrigPos», 4TOBbI HACTPOUTb CTPOYHYKO pasBepTky AN
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paclMpeHnsa WM cxXaTtua B 06e CTOPOHbI C MOMOXEHMEM Tpurrepa B
KayecTBe 6a30BOV TOUKW. Bpems 3agepXkm 3aBUCUT OT CTPOYHOI pa3BepTKI.

9.5 HacTpomka LuBeTOBOIN TemMmneparTypbl

BkntounTe pexunm uBeToBOM TeMnepaTypbl, U 0TobpasnuTca ocuunnorpamMmma,
nokasaHHasi Ha pucyHke 9-5;

PucyHok 9-5. AKTnBaumna pexrma LBeToBOW TemMnepaTypbl

9.6 PeXum CTPOYHON pa3BepTKMN

MoapobHyto nHdpopmaymio cm. B pasgene 3.4 «KROLL, XY» B rnaee 3.

Fnasa 10. Cucrema BbiGOpKM

B naHHOW rnaBe cogepXXmntcs nogpobHas nHpopmaunsa o cucteme Bolbopkun
ocumnnorpada. PekomeHayeTcss BHUMATENbHO MPOYnNTaTbh 3Ty rnaey, YToObl
N3y4nUTb HACTPOMKM K paboTy cucTembl BbIGOpKK ocuunnorpada cepumn
ovua.

e (0630p nNpouecca BbIOOPKK
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e 3anyck, ocTaHOBKa W MONy4YeHWe OAMHOYHOW MocneaoBaTebHOCTH
(ynpaBneHue paboTtoi)

e Bbibop pexunma BbIOOpKUN
e [lnnHa 3anncu n 4acToTa BbIOOPKUN

e (CermeHTHOE XpaHeHune

10. 1 O630p npouecca BbIGOpxM

[na Toro 4ytobbl MOHATbL MPOLIECC N PeEXUMbI BblbOpKKM ocuwunnorpada,
HeobxoOMmMO TMOHATb NpUHUMN  BbIGOPKW, WCKaAXEHUA BCNeacTeme
HEeO0CTaTO4YHOW YaCcTOTbl BbIGOPKM, MONOCY NPOMYCKaHMSA 1 YaCTOTY BbIOOPKMN
ocuumnnorpada, BpemMs HapacTaHusa ocuunnorpada, Tpebyemyro nonocy
nponyckaHus ocuwnnorpada M BAUAHWE E€MKOCTU NaMsATU Ha 4acToTy
BbIOGOPKMN.

MpuHUunn BbIGOPKN

CornacHo npuHumny BblbOpkM HamkBucTa gns curHana ¢ OrpaHMYEeHHON
NONOCOW NPOMyCKaHUA C MaKCUMAaNnbHOW 4acTOTOW fumax 9KBMAWMCTAHTHas
yacToTa BblObopku fS pgomkHa 6bITb B OBa pal3a 60nblue MakKCMManbHOMN
4acToTbl fumax, 4TOObl MOXHO OblI0 BOCCTAHOBUTb YHUKaNbHbIA curHan 6e3
NCKaXXEHWN.

fs = yacTtoTa HamksucrTa (fn) = yacTtoTa nckaxxeHu scneacTeme

fMAX = o
HEeOoOCTaTO4HOWM HYaCTOThl c6opa

NckaxxeHna Bcneacreme He[QOCTaTOYHOM YacTOTbl cO0pa faHHbIX

ickaxxeHna npowucxodaT, Koraa CurHan HaxoauTcsa B npouecce Bblbopkn
(fs<2fmax). ickaxxeHnsa BcneacTBme HeEQOCTaTOYHOM YacToThbl BbIBOPKK — 3TO
NCKaXX€HNEe CUTrHana, BbIaBaHHOE HenpaBuibHbIM BOCCTAaHOBNEHNEM HU3KUX
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4YaCTOT N3 HEOONBLLOro KONMMYECTBA TOYEK BbIOOPKW.

A

PucyHok 10-1. VickaxeHus BCneacTBre HeJOCTAaTOMHOM YacToTbl 0TOOpa Npob

Monoca NMPonNycKaHA N 4acToTa Bbl60pKI/l ocumnnorpa(ba

Monoca nponyckaHna ocuunnorpada ob6bIMHO OTHOCUTCA K CaMOWN HN3KOW
yacToTe, Ha KOTOPOW CUHycomaa BXOOHOrO curHana ocnabnsaerca Ha 3 ob
(amnnnTygHasa owmnbka -30%).

[lns nonocbl nponyckaHmsa ocuunnorpada, cornacHo NnpmnHUnny otéopa npoo,
Tpebyemasa 4yactoTta otbopa npob coctasnsaeT fs=2fsgw. OQHAKO STOT NPUHLM
npepanonaraeT, YTo HET YaCTOTHOI cocTaBnsAtoLen, npesblilatoLlein fuax (fsw B
OAaHHOM cny4vae), u TpebyeT cCuUCTEMbl C WNAeanbHOW 4YaCTOTHOM
XapakTepUCTNKON «KUPMUNYHOW CTEHbIY.

0dB :
3dB

3aryxaHue

At}

— Yacrora

PuicyHok 10-2. TeopeTuyeckasn 4aCTOTHasA XapakTepucTuka «KMPrnNYHOM CTEHbI»

O,D,HaKO LI,VI(prBbIe CurHaabl MmMerT 4aCTOTHblE KOMIMOHEHTbI, KOTOpPbIE
npeBbIiLLalOT OCHOBHYHO 4acCTOTYy (I'IpHMoyFOJ'IbHaFl BOJ/IHA COCTOUT W3
CnMHycomnpalbHbIX BOJIH Ha OCHOBHOW 4acToTe M OECKOHEeYHOro 4ucna
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HEeYeTHbIX rapMOHMK), a ana nonoc nponyckaHma 500 Mly wu Huxe
ocumnnorpad 06blMHO MMEET rayCCOBCKYH YaCTOTHYIO XapakTePUCTUKY.

DdB
dB

1
i
1
r

at]

HckaxeHus
|
BCJICJICTBUIC

HeI[OCTa”l:O‘lHOﬁ
i 4acTOTHI0TOOpa MPOd
- :
] |}

fs/4 oy tg

yXaHHe

3ar

e ATE

— YacroTa

PucyHok 10-3. HYacToTa BbIOOPKIM 1 Nonoca nponyckaHua ocumnnorpada

NMonoca nponyckaHus ocuunnorpada orpaHmndeHa oo 1/4 4actoTbl BbIOOPKU
N CHVXAET YaCTOTHYIO XapaKTepPUCTUKY Bbllle YacToTbl HamkBucTa.
MoaTomy, No cyTu, YacToTa otbopa nNpob ocumnnorpada fomkHa 6biTb B 4
pa3a nnn 6onee Bbilwe ero nonocbl nponyckaHus: fS>4fBW. 31o moxert
YMEHbLINTb WCKaXEHUs1 N Bbi3BaTb OoNnblUee 3aTyxaHWe B WCKaXEHHbIX
4YaCTOTHbIX KOMMOHEHTAaX.

Bpemsa HapacTaHusa ocuunnorpada

Bpemsa HapacTtaHua ocuwunnorpada TECHO CBA3aHO C €ero rosocon
nponyckaHms. Bpewmsa  HapacTtaHua  ocuunnorpada € YaCTOTHOW
XapaKTepUCTMKOI rayCCOBCKOIro TuMna coctasndaeT npnbnnantenoHo 0,35/fsw
(Ha ocHoBe cTaHpapTa oT 10% [0 90%).

Bpema HapactanHuma ocuunnorpada — 9TO0 He camas O6bicTpas CKOPOCTb
dpOoHTa, KOTOPYIO ocLmnnorpad MoXXeT TOYHO N3MePUTb. ATO camast bbicTpas
CKOpPOCTb (PpOHTa, KOTOPYH MOXET co3aaTb ocumnnorpad.

Tpebyemas nonoca nponyckaHma ocymnnorpada

NMonoca nponyckaHus ocuunnorpadcga, Heobxoaumas [N TOYHOro
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N3MEpPEeHNsa CcurHana, B MNepByld o4yepenb OrnpenenseTca BpPeMEHEM
HapacTaHWA cUrHana, a He YacToToN CUrHana.

[na pacyeta Tpebyemonm nonocbl NponyckaHus ocuunnorpada MOXHO
CNONb30BaTb CneayoLne Wwarmw:

1) Onpepennte camylo 6bICTPYIO CKOPOCTb (DpoHTA.

NHdopmaums O BpeMeEHM HapacTaHmsa OOblMHO nony4valT un3
onybnnkoBaHHbIX cneundunkaumin  ycTpOMCTBa, WCMNONb3YEMbIX B
KOHCTPYKLNN,

2) PaccuutanTte MaKCUManbHyto «paKkTNYEeCKyo» YaCTOTHYO
COCTaBNAOLLYIO.

CornacHo kHure poktopa [oBappa Y. [xoHcoHa «KOHCTpympoBaHue
BbICOKOCKOPOCTHbIX LUNGPOBBLIX yCTPOUICTB. HavyasibHbIVI KypC YEPHOW Maruiv»,
BCe ObICTpble PPOHTbI MMET 6ecnpoBOAHbIE HEMPEPbLIBHbIE YACTOTHbIE
KOMMOHEHTbl. OgHako B cnekTpe ObICTporo poHTa €CTb TO4YKa NMOBOpOTa
(nnn «Toyka nepernbar), B KOTOPOM YaCTOTHblE KOMMOHEHTbI Bbille finee
HEe3Ha4YnTeNbHbl Npy onpeneneHny MopmMbl CUrHana.

finee=0,5/Bpemsa HapacTaHusa curHana (Ha ocHose nopora 10% - 90%)
finee=0,4/BpemMs HapacTaHuma curHana (Ha ocHoBe nopora 20% - 80%)

3) KoadhdunumeHT ymHOXEHNA ansa TpebyemMon TOYHOCTU MCMNOoJb3yeTcs
Ons onpepneneHmnsa Tpebyemonm Nonockl nponyckaHus ocuunnorpada.

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

PucyHok 10-4. lMonoca nponyckaHusi, COOTBETCTBYHOLWAA TOYHOCTU N3MEPEHWN
ocuunnorpada

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

icnonb3yinTe nporpaMmMHble KiaBULLIM B 006NacTy KHOMOK O/ 3anycka un
OCTaHOBKM cUCTEeMbl cbopa AaHHbIX ocumnnorpada: KHonka «Run/Stop»

Sl 11 KHOMKA OQHOKPATHOrO C60pa faHHbIx Mk

e Korpma ocuwunnorpacd paboTtaeT, 9TO 03Ha4yaeT, 4YTO ocuwunnorpad
paboTaeT, TO eCTb BbIMOMHAET YCNOBME TPUITEPA N BbINONHAETCA cbop
OAaHHbIX. B BEpXxHEM NeBOM yrny aKpaHa oTobpaxaeTcs 3eN1eHbIN 3HAYOK «

» NN « ».

[na octaHoBKM cbopa AaHHbIX HaxXmuTe Ha KHonky «Run/Stop». lNMocne
OCTaHOBKW Ha  9KpaHe  oTobpasunTcs nocnegHssA nonyyYeHHas
ocuwunnorpamMmma.

e Korpa kHonka «Run/Stop» - OTOOpaXxaeTca KpacHbIM LIBETOM, 3TO
03HayvaeT, YTo cbop AaHHbIX OCTAHOBNEH. B BepxHeM neBom yrny akpaHa

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

e YT106bI 0OHOPA30BO BbIMOMHUTL CcOOP W” oOTOBpaxeHme [OaHHbIX
(He3aBMCKMO OT TOrO, 3anyLLeH ocuunnorpad nnm ocTaHOB/IEH), HAXMUTE
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Single
Ha KnaBully MPOCTOWN MocneaoBaTe/bHOCTUA ONns O4HOPa30BOro
cbopa gaHHbIX.

10.3 BbiGop pexnma BbIOOPKM

OTKpowTe rmaBHOE MEHIO, HAXXMUNTE Ha ONUMIO pexXnma BblbOpKn B pasaene
«Sampling» 1 BbiIbepuTe OONH N3 YETbIPEX PEXMMOB BbIOOPKU: HOPMabHbIN,
CpeaHunin, NNKOBbLIN 1 orrnbatoLlii BO BCMJ/IbIBAKOLLEM OKHE.

PeXXnMbl BbIGOPKIW BCEX KaHaN0B OANHaKOBbI. TO eCTb, eCv PEXNM BblGOPKM
noboro KaHana N3MeHseTCH, PeXM BblIOOPKM BCEX KaHanoB M3MEHSAEeTcH
OHOBPEMEHHO.

OObIYHbIN peXXnm BbIOOPKM

Ocuwmnnorpad genaet BbIOOPKY CUrHana Yepes 9KBUBANEHTHbIE BPEMEHHbIE
WHTEpBanbl ONs MOCTPOEHUA ocuumnnorpammbl. Ecnn BbibpaHa CTpo4Has
pa3BepTtka 20 HC nnn b6bicTpee, ocumnnorpad aBTOMaTUYECKW BbIMONHAET
anropuTM WHTEPNONAUMKW, KOTOPbIN BCTaBNSAET TOYKY pPasHUMUbl MexXay
TOoYKaMu BbIOOPKN.

ITOoT pexmm obecneumBaeTr Haunydwmne 9ddekTbl OTOOpaxeHnsa [ns
6ONbLUMHCTBA OCLMIOrPaMM.

CpegHuin peXxnm Bbi6GOpPKM

Pexunm BbIGOpKM «YCpeOoHEHME» MOXHO WCMONb30BaTb A/ YCPEeOHEHUS
HECKO/bKMX pe3ynbTaToB cbopa AaHHbIX, YTOObl CHU3UTb CAyYaWHbIA WA
HENPUEMJIEMbIN LLYM B OTOOpaXxkaeMoM CUrHarne.

[N BbINONHEHMA ycpeaHEeHUs HECKONbKNX pe3ynbTaToB BbIOOpKK TpebyeTcs
CcTabunbHbI TpUrrep. YmMcno ycpegHeHMin MOXHO YCTaHOBUTb B 6Goke
BbibOpa nocne akTmBaunm pexmnma Bolbopkun «YcpegHeHme». MoxHo 3agaTtb

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



143

BOCEMb YpOBHeW: 2, 4, 8, 16, 32, 64, 128 n 256.

Yem 6Gonblie 4ncno ycpegHeHunn, TemMm MepieHHee oTobpaxaemas
ocumnnorpamma ©OygeTr oTBeyaTb Ha WM3MEHeHuUs OpMbl  curHana.
Heobxognm KOMNPOMMUCC MeXOy CKOPOCTbIO OTBETa OCLUMINOrpamMMbl Ha
N3MEHEHWS N CTEMEHbBIO CHVDKEHUS LLYMa B OTOOpakaeMoMm curHane.

Mcnonb3oBaHume pexnma Bbibopkmn «YcpegHeHmne»

1) OTkponTe MeHI0 KaHana n BblbepuTe pexmnm BblIBOPKN «YcpeaHeHmne» B
onumm «Sampling Moden».

2) HaxmwmTe Ha 4ncnoBoe rosne B NMpaBoM YacTu 65i0ka pexmnma Bbl6opKU
«YcpegHeHmne» — 0TobpasnTbCs YNCNO yepeaHeHn. HaxxmmnTe Ha yncno,
4yTObObl 3agaTb YUCNO YCPEOHEHUI, KOTOpoe MOrno ObiTb Hambonee
9 HEKTUBHO YCTPAHUTD LLIYM B OTOOpaXkaemMom ocuuinorpamMmme.

PuncyHok 10-5. Ocumnnorpamma nocne Bbibopa pexrma Bblbopkin «YcpegHeHne» ¢
4yucnom ycpegHeHnnm 16

MunKoBbIN peXXm BbIOOPKN

B pexume Bblbopknm «Pasmax» COXpaHATCA  MWUHMMANbHOE U
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MaKCMManbHOe 3Ha4YeHNA B nNpegenax MHTepeana BblI6OpKU, N 3TN 3HAYEHUSA
MCNONb3YIOTCH B KaAyYeCTBE [ABYX CBSI3aHHbIX TOYEK OcuManorpamMmmbl Ons
PEKOHCTPYKUMWU ocumnnorpamMmmbl. B pexunme Bblbopkn «Pasmax» MOXHO
ObICTPO 3axBaTblBaTb N3MEHSIOLWMECH CUMHasbl, KOTOPbIE PErMCTPMNPYIOTCSA
MeXay WHTepBanamm BbiOOpPKM oOcCUMANOrpamMmbl, 4YTO CcnocobCcTByeT
adPEKTNBHOMY HAONKOOEHMNIO 3a CAyYaMHbIMU Y3KUMW UMMOybCaMn UIn
annapatHbiMu cbosmmn. OgHako ero HeJoCTaTKOM SBNSIETCS OTHOCUTEIbHO
BbICOKMNI YPOBEHb OTOOpaXaemoro Lyma.

Mbl nonbiTanucb 3axBaTUTb MNOCAENOBATENbHOCTb Y3KUX WMMIMYNbCOB C
ONTENbHOCTbIO MMnynbca 16 HC 1 vactotonm 100y B pexmnme BbIOOPKU
«HopmanbHbINY 1 pexnme Bblbopkn «Pasmax», OTHOCUTENBHO KaXaoro B
OTAENbHOCTU, NPU CKOPOCTN Bblbopkn 200 kBbi6/c. MOXHO 3aMeTUTb, YTO B
pexmnme Bbl6opkn «HopmanbHbIN» TPYAHO 3aXBaTUTb Y3KME NMMY/bCbl, TOr4a
KaKk B pexume BblOOpkn «Pas3max» MOXHO rapaHTUPOBAHHO 3axBaTUTb

Ka)KJJ,bII7I nMnynbcC.

PucyHok 10-6. Pexxuim Bbi6opKI PucyHok 10-7. Pexxknm Bbib6opKkI
«HopmanbHbIN» «Pasmax»

Orn6arowmim peXxmm BbI6OpKUN

Pexxunm Bbibopkn «Ormbatowan» no3BonseT yBuaeTb 9pdekT HanoXeHus
ocuunnorpamMm rnocne Heckonbkux Bblbopok. [lpoucxogut 3axear
MaKCUManbHOro N MUHNMaNbHOIo 3HaYEHW CUrHana B Npegenax 3agaHHbIX
N faHHbIX BbIOOPKW, MOXHO YCTAaHOBUTb YNCIIO HANIOXKEHWI OCLUAAOrpaMMm.
Yrcno HanoXxeHnMm MOXXHO YCTaHOBUTbL paBHbIM 2, 4, 8, 16, 32, 64, 128, 256
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nnn . Pexkum Bblbopku «OrmbatoLaa» npurogeH ons HabnwgeHus oobLlero
TpeHaa W3MEeHEeHW curHana, OCOOeHHO, Korga CUrHan xapakTepusyeTcst
nepunognyecknmm nyktyaumamMmm  mnu  mogynaumen. Hanpumep, ecnm
Heob6xoanmo HabnwogaTb n3mMmeHeHue ormbatowlen curHana amnanTygHoOn
moaynaumm (AM), pexunm Bbibopkn «Ormbatowan» Mo3BOMUT MNONYYUTb
yeTKoe 0TobpaXxeHwne pesynbTata aMnINTYAHOW Moy AL CUrHana.

PucyHok 10-8. CurHan amnnnTtygHonm moaynaunm B pexunme Bolbopku «Ormnbatowan» (32)

Pexum Bblbopkn «Pasmax» 6onee choKycupoBaH Ha 3axBaTe [feTanen
curHana, Torga kKak pexumm Bbloopku «Ormbatowas» B Oonbluenn mepe
XapakTepunayeT obLiee n3aMeHeHne curHana. Ha npaktmke nHxeHepbl MOTyT
BbIbpaTb NOAXOOALWMA PEXNM BbIOOPKM B COOTBETCTBUMN C NX HY>XXOaMW ONs
aHanmnsa curHanos.

10.4 [lnnHa 3anmcm M 4acToTa BbIGOpPKM
B rnaBHOM MeHIO Haxmute «Sample», 4ToObl BOWTU B MEHIO HACTPONKWN

ONVHbI 3anNncn, KOTOPYKO MOXHO 3a4aTb, Ha>XXaB Ha COOTBETCTBYIOLLYO OAJTNHY
3anmcun.
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Measure Cursor Sample Display Trigger Auto Userset

Segmented

lele o
Mode Storage

360/180M

PucyHok 10-9. [1InnHa 3anuncn

B 0b6bl4HOM pexunme OBHOBMEHUSA, eCnN 3TO OAMH KaHas, OJjiHa 3anucu
MOXeT bbITb ycTaHoBMeHa Ha 11k, 110k, 1,1M, 22M, 110M, «Autox»; ecnmn 310 2
KaHana, onnHa 3anmcu MoXeT ObiTb YycTaHoBeHa Ha 5,5k, 55k, 550K, 0,55M,
5,6M, 55M «Auto»; ecnn 910 3/4 KaHana, ganHa 3annucu MOXET ObITb
ycTaHoBneHa Ha 2,75k, 27,5k, 0,275M, 27,5M,«Auto».

OnunHa 3anmcm n yactoTa BbIGOpPKU

OnnHa 3anmcm - 9TO0 006beM [aHHbIX ONA  Kaxaonm oTobpaxeHHOoN
ocuunnorpammbl. Hanpumep, ecnn gnmnHa 3anncu coctasnseTt 700 TbIC., 3TO
0O3Ha4aeT, YTo Npu ogHOM cpabaTtbiBaHUK TpuUrrepa 3axsadeHo 700 TbiC. TOYEK
BbI6OPKW.

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

Measure Save Sample Display Trigger Auto Userset

Segmented

Mode Storage

Depth Auto | 220110M  22/MM 221OM  220110K  22/11K

PucyHok 10-10. JanHa 3anmncu

B pexxrme 06bI4HOro 0OHOBNEHWS, ECNIN STO OAMNH KaHan NN OTKPbITbl TOIbKO
kaHanbl CH1 n CH3, nnun otkpbIThbl TONbKO KaHanbl CH2 n CH4, phvHa 3anucu
MOXET ObITb ycTaHOBNEHA Ha 22 Tbic. 220 TbIC., 2,2 MJIH, 22 MJH, 220 M/IH 1
«Auto»; ecnu oTKpbITbl BCe 4 kKaHana nnu kaHanbl CH1 + CH2, nnn Kananbi
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CH3 + CH4, pnvHa 3anmncm MoXeT ObITb ycTaHoBeHa Ha 11 Tbic., 110 TbIC,, 1,1
MH, 11 mnH, 110 MmnH, «Auto».

YacToTa BbI6GOpKM = giiHa 3anncu/Bpemsa c6opa gaHHbIX

Kak npaBuno, Bpemsa cbopa [paHHbIXx ocuwuiorpada B TOYHOCTM
COOTBETCTBYET BPEMEHUN OTOOPaXKeHNs Ha TEeKYLLIEM LieNIoM aKpaHe (TeKkyllas
CTpOYHasa pa3BepTka*11).

Hanpumep, ocumnnorpad nmeet rnybmnHy namat 110M, yactoTy Bbi6opkin 3
[BbI6/C U rOPU30HTaNbHYIO CTPOYHYIO pa3BepTky 10 mc/gen., Toraa Bpems
cbopa pgaHHbIx cocTaBnsaeT 10 mc, To ecTb 10 mc/pen. x 11 gen.

OpHako, korga 6bicTpas cTpoyHasas pasBepTka (meHee 50 HC) nnu gnvHa
3anmMcu yCcTaHOBNEHbl Ha PNKCUPOBaAHHOE 3Ha4YeHMeE, BpemMs coopa AaHHbIX
ocuunnorpada He 06a3aTe/IbHO COOTBETCTBYET BPEMEHMN OTOOpPaXXeHUA Ha
TEKYLLEM LIENOM 3KpPaHEe.

Hanpumep, ecnn ocuwunnorpad wmeet rnybumHy namatm 1,1K, vacTtoty
Bbibopkn 3 BbIO6/C 1 CTpo4vHyto pa3BepTKy 50 Hc, Bpemsa cbopa OaHHbIX
cocTtaBnsger 1,1 MKC, 4TO B [OBa pasa 0Oonblle TeKyLero BpPeMeHM
OoTOOpaxeHunst BCEro aKpaHa.

nn yctanoBuTte rnybuHy namsatmn 11K (brkcrmpoBaHHOE 3Ha4YEHME), YaCcToTy
Bbl6opkK 1 'BbIG/C 1 CTPOYHYIO pa3BepTKy 500 Hc.

Bpemsa 3axBaTa coctaBnsieT 11 MKC, 4TO B ABa pasa 6onblie Tekyllero
BpeMeHU oTobpaXxeHnsa BCero aKpaHa.

B OVU2 kaHanbl CH1 n CH2 nnn CH3 n CH4 nmetot obuyto MmakCcnmanbHy
4acTOTYy BbIOOPKUN 1 rNYO6UHY NaMsTL, COOTBETCTBEHHO.

Mpn ogHoBpemMeHHOM OTKpbITUK 2 kaHanoB (CH1+CH2 wnn CH3+CHA4)
4YacToTa BblOOPKKM 2 KaHanoB OyaeT ymMeHblueHa BABoe. Hanpumep, korga
oTKpbITbl KaHanbl CH1 n CH2, yactoTbl Bbibopknn CH1 n CH2 cocTtasnsioT 1
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BbIG/C; HO Korga oTKpbITbl KaHanbl CH1 + CH3 nnn CH2 + CH4, yacToThl
BbIOOPKN OBYX KaHANOB HE N3MEHSAIOTCA; Hanpumep, korga oTkpbiTel CH1 1
CHS3, yacTtoTbl BbIbopkt CH1 1 CH3 coctaBnstoT 2 'BbIO/C;

Ecnn oTkpbITbl Kakme-nnbo Tpu KaHana WUanM BCe YeTblpe KaHana, YactoTa
BbIOOPKM KaXaoro KaHana 6yoeTr ymeHblleHa BOBOE OT MaKCKUMasbHOMW.
Hanpumep, korga otkpbIThbl KaHanbl CH1, 2 1 3, yacTtoTa Bbl6OpKkK 3 KaHanoB
cocTaBnseT 1 Bbi6/c.

10.5 CermeHTHOE XpaHeHune

Cepua OVU2 nogoepxumBaeT QyHKLMIO CEFMEHTHOIO XpaHeHus. CermeHTHoe
XpaHunuuie pasgendetr 6onblyld MamMATb HaA HECKONbKO HebonbLUnX
cermeHToB. Kaxpgas 3anyLwjeHHasn doopma curHana ncnonb3yeT O4VH CEMMEHT.
PasHasa rnybuHa XpaHeHus NPUBOAUT K Pas3HOMY KONMYECTBY CErMEHTOB.
Kaxxgas dopma curHana, coxpaHeHHas B TpUrrepe, MMeeT BPEMEHHYIO METKY.
CoxpaHeHHble (hopMbl cUrHana MoXXHO BOCMPOU3BOANTb N NMPOCMaTpuBaTb
NO OTAENIbHbIM KaipamM UNu LeNnKoM, BbINOTHUB HACTPOWKY.

B ocHOBHOM OH ncnonb3yeTcs anis cbopa, NPOCMOTPa U aHannsa CUrHanoB ¢
60/bLLINMW NHTEPBANAMMN N BbICOKMMMW YacTOTaMMW.

Measure Cursor Sample Display Trigger Userset

Mode

1000

PucyHok 10-11. HacTpomkmn cermeHTUpOBaHHOIO XpaHuUnunuia

10.5.1 HacTpoika cermeHToB

OTKponTe rnaBHOE MeHI, Haxmute «Sample» ©n BblbepuTe onuuo
«Segmented Storage» BO BTOPMYHOM MEHIO, 4TOObl YCTAHOBWUTbH
CErMeHTMPOBaHHOE XpaHEHME.
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KonnyectBo cerMeHToB MOXET OblTb YCTAHOBNEHO MPU Pa3/INYHON OJINHE
3anncun. KonnyectBo CErMEHTOB 3aBUCUT OT AJINHbI 3anucu ocuwunnorpada.
Ecnn pna pnuHbl 3annucn yCTaHOBNEHO 3HadeHume «ABTO», KONNYECTBO
CErMeHTOB MOXHO MPOM3BOSIbHO YCTaHOBUTL B pAuanasoHe oT 1 fo
MaKCUManbHOro Koan4ectBa CErMeHTOB, r4e MakCMMasbHOE KONMMYECTBO
cermeHToB cocTtasniseT 10000.

Ecnn pnuHa 3anmcum BblOpaHa BPYyYHYHO, MakKCUManbHOE KONMUYEeCcTBO
CEermMeHToB, KOTOPOE€ MOXHO YCTaHOBWUTb, OT/IMYAETCA A9 PasHbIX OJNH
3anuceld. NMpu nepekntoYeHn AJINHbI 3anncKn, eciiv 3afaHHOe KOTMYECTBO
CEerMeHTOB  MpEeBbIlaeT  MaKCUManbHOE  KONMMYECTBO  CErMeHTOB,
OONyCTUMOE ONA JaHHOW [ANIMHbI 3anucun, KOMMYECTBO CErMeHToB Oyaet
aBTOMaTNYECKN WM3MEHEHO Ha MaKCMManbHO [OMyCTUMOE KOSMYECTBO
CEermMeHTOB.

MapameTtp «Makcumym» npun Bbibope Homepa cermeHTa paseH 10000, ecnu
OJINHa 3anncuy ycTaHoBNeHa aBTomaTtumyeck. Ecnu gnmnHa 3anmcm BbibpaHa
BPYYHYO, KONMYECTBO NPEACTaB/IEHHbLIX CErMeHTOB OyaeT MEeHATbCA B
3aBMCUMOCTW OT BblOpaHHOW OJ1IMHbI 3arCW.

[Mprmep:

Ocuunnorpad mopgenn OVU2, korga pavHa 3anucu ycTaHOBMEHa B
aBTOMAaTUYECKOM  pexumme, KOJINYECTBO CErMeHTOB MOXET ObITb
yctaHoBneHo oT 1 go 10000. [locne atoro Bbibepute «Max» B KayecTBe
HAaCTPOWMKWN KONMYECTBA CErMEHTOB. 3aTeEM BpPYYHYIO W3MEHUTE OJINHY
3anncn n Beeaute 220/110 Tbic., Npy 9TOM [JIHA 3arnuMcy COCTaBAET
220/110 Tbic. B aTtOoM cnyyae makcuMmanbHO AOMYCTMMOE KOMMNYECTBO
cermeHToB cocTtaBnaet 1791, nostomy [ KonnyecTBa CErmMeHToB 1S
CErMeHTUPOBaHHOMN NaMsATU aBTOMaTMYEeCKM YycTaHasnmBaetca 1791,
Nnonb3oBaTeflb TakXe MOXET W3MEHUTb Heobxoanmoe KOMNYecTBO
CermMeHToB B gnanasoHe ot 1 go 1791.

MpumeyaHue: B pexnme npokpyTKM CErMeHTUPOBAHHOE XpaHeHue byneT
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aBTOMAaTM4YecKn OTK/YeHO. [N MCNoNb3oBaHUA CEerMeHTMPOBaHHOIO
XpaHeHuns, Korga cTpoyHas passepTka npesbiwaer 100 Mc, OTKIYUTE
PEXNM MPOKPYTKW BPYYHYIO.

10.5.2 Monyuenme ocumnnorpamm

CyuwiecTByeT aBa MeTofa cbopa: perynapHoe MnosiydeHne U OfHOKpaTHoe
nony4yeHue.

TpagnuMoHHOE MoslydeHne BK/IOYaEeT B cebsa aBToMaTUYeCcKoe 1 0ObIYHOE.
CobpaHHas kaxgplh pa3 ¢dopma curHana otobpaxaeTcsa Ha 9KpaHe BO
BPEMEHWN, 3aHMMasi OAvH cermMeHT. [locne TOoro Kak BCE CErmMeHTbl
N3PaCcX0[0BaHbl, MPUMEHSAETCH LINKINYECKOE XPaHEHME.

OpHokpaTHOEe nony4yeHme He byaeT oTobpaxaTbcs B Npouecce cbopa n bygeTt
oTobpaxaTbCsl Nocne OCTaHOBKWM cbopa; OgHO MoslydeHue 3arnofHUT Bce
CEerMeHTbl N OCTaHOBUT cbop nocne 3aBeplueHnsa cbopa (BCe CErmMeHThbl
3arnosiHeHbl); B npouecce cbopa Bbl MOXETE HaxaTb KHOMKY «Stop», 4TOObI
OCTaHOBUTb cHOP.

NMpumeyaHmne: Npy XpaHEHUW B CermeHTax pekoMeHayeTcs YCTaHOBUTb

HOPMaJbHbIN PEXM TpUrrepa, 4Tobbl CoXxpaHUTb 6onblUe OENCTBUTENbHbIX
CUTHanoB.
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Measure Save Cursor Sample Display Trigger Auto Userset

Mode Depth

@ @

Screenshot Quick Save

PucyHok 10-12. Mony4yeHne ocunnnorpaMm U3 CerMeHTUPOBaHHOMO XpaHNIULLa

10.5.3 Alucnnen n npocMoTp

OH nopgpaspgenseTca Ha gncnnen ¢ 0gHOW paMKonl n gucniaen ang NoaroHKu.

OpHokagpoBbLIA  OWCMNIEN NocnegoBaTenbHO OTobpaXaeT Ha 3KpaHe
ocuMorpaMmMbl Kaxgoro cerMmeHta B OTAefNibHOCTU. Bo BpemMsi 0ObI4YHOW
CbEMKW KaxAabli Kagp ocuwmnnorpamMmbl 6ygeT oTobpaxkaTbCs OObIYHbIM
cnoco6bom. Npn ognHouHoM cbope byaeT oTobpaxaTbCsl TONIbKO NOCEAHWNIA
Kagp cobpaHHON ocuwmnnorpammbl. B OCTaHOBNEHHOM COCTOSIHUM MOXHO
npocMaTpuBaTb COXpPaHEeHHble dparmeHTbI nokagpoBo,
npenpblgaywmin/cnegylolwmn Kagp, HaxogwuTb  OnpefdeneHHbi  Kagp,
BOCMPOM3BOANTL B MNOCNAEAoBaTeNbHOCTW, BOCMPOM3BOAUTL B O6BpaTHOM
nopsake, a Takxke N3MEHATb CKOPOCTb BOCNPOMN3BELEHUS.
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PucyHok 10-13. CermeHTMpoBaHHOE XpaHeHMe ¢ NPOCMOTPOM OAHOro Kagpa

[MogroHka oOTOOpaXxeHWs 3ak/lo4aeTcs B HaNOXEeHUU Oocuunnorpamm
BbIOPAHHbIX CEFMEHTOB B OnpeaeneHHoOM AaranasoHe n oTobpaXxeHnm nx Ha
akpaHe. MoXHO 3apgaTb HadanbHbIA W KOHEYHbIA Kagpbl Ofs MOArOHKWN
oTobpaxeHusa. ObblMHO dopma curHana nocnegHero kagpa MoOXeT ObiTb
nogorHaHa W BbiBeeHa Ha 3KpaH, 4YToObl yBMOETb, €CTb NN Kakue-nnbo
OTKJIOHEHUSA OT HOpMbl. [pn obBHapyXXeHun Kakoro-nmbo OTKNOHEHUSA OT
HOPMbl €r0 MOXHO HaUTU, NBMEHWUB HaYaNbHbIN N KOHEYHbIN Kagpbl.

End
100
11048.001ms
100
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PucyHok 10-14. [TpocMOTp NOArOHKN CErMEHTUPOBAHHOIO XPaHUAULLA

Kak npu nokagpoBoMm, Tak 1 Npn COOPHOM OTOBPaXXeHNN MOXHO U3MEHATb
MacLUTab v nonoxeHme popmMbl CUrHaNa, MCNob30BaTb MaclUTabupoBaHme
nT. o,

MaHenb HaBUrauum 1 MeHI0 UCKYatoT Apyr apyra. MNpu oTKPbITUN MEHIO
naHeNb HaBUrauum ncyesaert.
[Mpn HEO6XOANMOCTN OH OTKPbLIBAETCHA B HUXHEM KOHTEKCTHOM MEHIO.

YT06bl COXpPaHUTL OCLMNIOrPaMMbl B CEFTMEHTHOM XPaHUAWULLE, CM. rnaBy 7
«7.3 XpaHeHMne ocumorpammy.

[na namepeHns cerMmeHTHOro XxpaHunuuia cMm. rnaey 6 «6.1 ABTomaTnyeckoe

N3MepeHune.

O630p CEermMeHTHbIX XpaHWIWLL B HacTosllee BpemMsa He noaaepxmBaeT
[EeKOANPOBaHME LLUNH.

10.5.4 [pumep cermeHTHON CMCTEMbI XpaHEeHNA

Cwurnan nogkntodeH K KaHany 1, amnnuntyga 2 Bnuk-nuk, 6e3 cmelleHuns,
nnnTtenbHocTb 200 He, MHTepBan 2 MC.

YcTaHOBUTE  BepTUKanbHyKO WKany ocuyunnorpada Ha 500 wMB,
FOPN30HTaNbHYKO LWKany Ha 1 MKC, TpUrrep no HapacTalowemy QpPOHTY,
ypoBeHb cpabaTtbiBaHMA Tpurrepa Ha 500 mB, HOpManbHbI pexXum TpUrrepa,
3aTeM HaACTPOWTE CErMEHTUPOBAHHOE XPaHEHNE:

1) OTKpowTe rnmaBHOE MEHI0, BbIOOPKA, CErMEHTHOE XPaHEHE;

2) YcTtaHoBUTe Ymcno cermeHToB Ao 100;

3) YcTaHoBUTE pexmnm oTobpaxkeHUs Ha NOAroHKY;
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4) YcTaHOBUTE YMCI0 CErMEHTOB NOAroHKM Ha 1-100;

5) BknounmTe cermMeHTHOE XPaHWUINLLE;

6) BbibepuTe oQUMHOYHbIA TPUITEP.

PucyHok 10-15. CermeHTHOE XpaHuUIunLLe C OQHNM TPUITEPOM

B npouecce BbIbOpKM Ha aKpaHe He oTobpaxkaeTcs popma curHana. lNocne
3aBepLueHus BbIBOPKK BCe ocumnnorpammsl B cermeHTe 1-100 nogroHaoTcA
1 oTobpaXkaroTca Ha aKpaHe.

Mocne HabnoaeHWs BbIKKOYNTE ANCIIEN NOATOHKI:

1) Haxmwute KHOMKY BOCMNpOM3BEeAeHnsa, 4TOObl HadaTb MOKagpoBOeE
BOCNpPOn3BeAeHNE;

2) COBWHbTE MHOMKATOPHYKO MOJIOCKY B O0B6paTHOM HanpaBneHuu, 4Tobbl
BOCMNPOMN3BOANTb B 0OpaTHOM NOPSAAKE;

3) nntenbHoe HaxaTune Ha KHOMKY BOCnpoun3BeneHmsa no3BosideT NSMEHNTb
CKOPOCTb BOCIpomn3BeneHn,
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4) KOpOTKI/IM HaXXaTnewm KHOMKN BocCrnpomn3seaeHmsa OoCTaHOBWUTE

BOCMnpon3BegeHne.

PucyHok 10-16. Bug nocne 3aBepLueHus cbopa CErMeHTOB

FnaBa 11. Tpurrep n AexoavipoBaHue
nocnepoBarTesibHOM LLMHbDbI

B aton rnaBe copepxutca noapobHaa mnHdopmaumsa O OeKOANPOBaAHUNN
nocnegoBaTesibHON LWKNHbL. PekomeHayeTca BHUMAaTENbHO MpoynTaTh 9Ty
rnaBy, 4TOb6bl NOHATb HACTPOIKY 1 PaboTy TpuUrrepa 1 EKOANPOBAHNSA LUVHDI
ovu2.

B aTow rnaBe, B OCHOBHOM, COAEPXUTCA crieaytoLlee:

e Tpurrep n pekognposaHue wnHbl UART (RS232/RS422/RS485)

e Tpurrep n gekogmpoBaHme WwinHbl LIN

e Tpurrep n pekognpoBaHue WwunHbl CAN(FD)

e Tpurrep n gekogmpoBaHme WinHbl SPI

e Tpwurrep n gekognpoBaHue WinHbl [2C

e Tpurrep n gekogmposaHune wnHbl ARINC429
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e Tpwurrep n gekognpoBaHue WunHbl 1553B

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

OTKpPbITb 0611acTb BbIOOpa BTOPOro KaHana, HaxXMuTe KHOI‘IKy nnn - ,
4TOOblI aKTUBMPOBATb OEKOOMPOBaAHME, OTKPOWUTE MEHIO KOHMUrypaunm
LUMNHbI, BblbepuTe TUN wWwuHbl. [lpegycmoTtpeHo cemb Tunos wuH: UART
(RS232/RS422/RS485), LIN, CAN(FD), SPI, 12C, ARINC429, 1553B, rpe
KaHanbl S1 n S2 moryT ncnonb3oBaTbCA 47151 LEKOANPOBAHNSA OO4HOBPEMEHHO.
OTKpONTE MEHIO HACTPOWKW TPUITEPA, BIOEPUTE NOAXOAALMIA TUN TPUrTepa.
COOTBETCTBYOLWNN TUM TPUITEPA LUWMHbI U PEXUM Tpurrepa MoryT ObITb
yCTaHOBNEHbI TOrAaa, Korga BblOpaH TpUrrep LWWHbI, N NocneaoBaTesibHas
LUMHA oTobpaXaeTca B rpacduyeckom opme.

B pexxume gekogmpoBaHus NocnenoBaTeNbHOM LWWNHbI NPU MPOKPYTKE 3KpaHa
B OPYIX peXxmnmax CTPOYHas pa3BepTka aBTOMaTUYECKM HacTpamBaeTca Ha 1
MC NpW  MepektodeHUn Ha  nocnefoBaTesibHOE  OeKOOMpPOBaHME
(MakcumanbHaas CTpo4YyHasaA pasBepTka, nNoadepXuBaemass PeXMMOM
nocnefgoBaTeNnbHOro aekoanpoBaHus, coctasBnaetr 100 mc). B pexume
MacLTabrpoBaHUa MOXET OblTb 4EKOANPOBAH 1 OTOOPaXKEH YyBENNYEHHbIN
curHan. O6bl4HOE OKHO OTOb6paxeHMs NoAaepPXMBAET MaKCUMaNbHYO
CTPOYHyto pa3eepTky 100 mc. Ecnn pexnm gekogmpoBaHUSA BKIKOYEH, NPU
HaxxaTuum KHornkn «AUTO» ycTaHaBnmBaeTcs TUN 3anycka, MAEHTUYHbIV TUNy
LUNHbI KaHana pgekogumpoBaHua. MeHo Bblbopa Tvna LWMHbI NOKa3aHO Ha
puycyHke 11-1:

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



157

PucyHok 11-1. MeHto BbibOpa TUna WWHbI

OTKpOWMTE pacKpbiBalOLLEECH MEHIO N HaXMWUTE Ha KaBuLly , 4YTOObI
OTKPbITb NN 3aKPbITb TEKCTOBbIV PEXNM, KaK NOKa3aHO Ha pucyHke 11-2.

k1l mno

Clear

PucyHok 11-2. TeKCTOBbIN peXnm AeKkogmnpoBaHus LLNHbI
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OnucaHwme:
[lBa kaHana gekogmpoBaHua S1 1 S2 B TEKCTOBOM UHTepPence fonxHbl ObITb

HaCTPOEHbl OAMNHAKOBO, YTOObI X MOXHO ObISIO OTKPbITb, N KaXAabl KaHan
oTObOpaXkaeTcs B XPOHOMOrMYEeCKOM NOpsAAKe pasHbIMU LiBETAMMU;

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

1=
=)

HaxaTtmne kHoNkwn COXpaHeHna EEEER BO BpemMd Mnpouecca nony4vyeHund

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

Ocuwunnorpad MOXHO wucnonb3oBaTb B kKadyectBe USB-Hakonutena pansg
NPOCMOTPa COXpPaHEHHbIX (anyioB Ha KOMMbKOTEPE, KaK MoKa3aHO Ha
purcyHke 11-3:

I 5 | csvwave - O X
Home Share View O
€« v A « NEMFHEEE » smart » csvwave v 0 Search csvwave
[ T\ 2001040002.csv N, 2001040003.csv
s Quick access 1,| Microsoft Excel 2SS R(E. 3} Microsoft Excel IE=9R(E...
1.65 MB 1.66 MB
@ OneDrive
[T\ 2001040004.csv N, 2001040005.csv
v @ ThisPC 1,| Microsoft Excel ZE=4TR{E. 3,] Microsoft Excel IE=HTRE.
1.65 MB 1.67 MB
J 3D Objects
Desktop

=| Documents
PucyHok 11-3. TekcToBble harnbl XpaHEHUS LLUNHbI

NMpumeuaHme: B pexmnme [OekoaMpoBaHMA TeKCTa BKIKOYEHbl TOMbKO
onepauumn, cBA3aHHble C OEKOAMPOBAHMEM, a OCTallbHble KHOMKW MO
YyMOJTYaHUIO He BblObupatoTcA.
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11.1 Tpurrep M pexoguiposaHme wmHbl UART
(RS232/RS422/RS485)

n§a npaBuIbLHOIO nekognpoBaHus JAHHbIX LLUWHBbI UART
(RS232/RS422/RS485) wn  obecnevyeHusas  cTtabunbHOCTM  Tpurrepa
HeobxoaMMO HacTPOUTb KOHMUIypauunio LWWHbI, BbINOAHUTbL HACTPOWMKW
pexunma Tpurrepa n ypoBHs Tpurrepa.

o KoHdwmrypauymsa wmnHbl

[MpoBeonTe nanbuem BMEBO MO nnm , 4YTOObl OTKPbITb MEHIO
KOH(Urypaumm LWnHbI, Kak NoKkasaHo Ha pucyHke 11-4. Heobxognmo BbibpaTb
kKaHan RX n 3agaTb HaCTpPOMKIM cneayowmx napameTpoB B 3aBUCUMOCTIN OT
N3MEPEHHbIX CUTHANOB:

YpoBeHb 6e3pgenictBua - Bbibepute «ldle Low» mnmn «ldle High», 4TobbI
obecneyntb COOTBETCTBME COCTOSAHUIO 6e30encTBUsS  U3MEPSEMOro
obopynoBaHua. [na RS232 moxxHO BbibpaTh «ldle Low».

MpumeyaHmne: npombiweHHbIM cTaHpapt RS232  wmcnonb3yer
«OTPULUATENIbHYIO JIOTMKY», @ WMEHHO BbICOKMA YpPOBEHb - 3TO
nornyeckunin «<0O», a HU3KMNN YPOBEHb — 3TO SlIorm4yeckas «1».

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

OnuHa cnoBa - YcrtaHoBuTe KkonundectBo 6ut B cnoee UART pansa
COOTBETCTBUSA N3mepssieMomMy 060pyaoBaHmMto (4ocTynHoO 5-9 6uT).

CkopocTb nepegaum paHHbIX — Bbibepute ckopocTb nepefadm paHHbIX,
COOTBETCTBYIOLLYIO CUIHany B n3amepseMom 060pyaoBaHNN.

CkopocTb nepenavu AaHHbIX MOXHO YCTaHOBUTbL B AvanasoHe ot 1,2 Kbut/c
no 8,000 Mowut/c.
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Otob6pakeHne wmMHblI — Bbibepute oTOOpaxeHwme LWecTHaauaTepuyHoro,
nsounyvHoro nnu ASCII-kopa.

PucyHok 11-4. MeHio koHpurypaumm winHbl UART

Korga cnoso otobpaxaetcs B ASCII, ncnonbsyetcsa 7-6utHbin popmat ASCIL.
Honyctmble cnmeonbl ASCII HaxogaTea B anana3oHe ot 0x00 oo Ox7F. [na
otobpaxeHusa B ASCIl Heobxognmo BbibpaTb He mMeHee 7 6ut B «Bus
Configuration». Ecnn BbibpaH ASCIIl, n gaHHble npesbiwatoT O0x7F, gaHHbIE
O6ynyT oTobpaxaTbcs B LLECTHaAUATEPUYHOM popmaTe.

HaxXmumnte Ha none HaCTPOMKM CKOPOCTW nepeaayun, YTobbl OTKPbITb cTONGEL,
BbibOpa ckopocTu nepegadyn. B cnydae Bbibopa 3HadeHusa «Custom»
LLENTKHNTE, YTOObl OTKPbITb BUPTYasibHYO 9KPaHHYIO KnaBuaTtypy, Bblbepute
ouT Ona u3MeHeHwsl, BBeOUTE 3HadyeHMe UM HaxmmTe Ha «Enter» Ha
BUPTyasilbHOW 9KpPaHHOW KniaBuaTtype, 4TOObl 3aBepLUnTb HACTPOWKY.
CkopocCTb nepegaynm MOXHO ycTaHoBUTb oT 1,2 Kéut/c go 8,000 M6éwuTt/c.
BupTyanbHasa skpaHHas knaBmaTypa n3obpaxeHa Ha pucyHke 11-b:
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PucyHok 11-5. HacTporka ckopocTuv nepefaym gaHHbIX Mo YMOTYaHNIO

MpumeyaHme: Korga ectb 6UT YETHOCTW, AJIHA C/IOBA AAHHbIX YKa3blBaeT
obuwyto onvHy 6uTta gaHHbIX NNOC 6UT YeTHoCcTU. Ecnn 6uTta YeTHOCTM HeT,
OJINHA CNnoBa OaHHbIX cyuTaeTcs ONMHOM buTta paHHbIx. Hanpumep, ecnum
OJIHa CNoBa [aHHbIX cocTaBnsetr 8 6uT, ecnn HeT 6uTa YETHOCTU, 3TO
O3Ha4aeT, YTo obuwaa AmMHa OaHHbIX cocTaBnaeTr 8 6ut. Ecnm ectb 6uT
YEeTHOCTUN, 3TO O3HA4YaEeT, YTO 06LLaA ANIMHA JaHHbIX cCOCTaBNAeT 7 OuT, n ecTb
OnT YeTHOCTWN - 3TO 1 BUT.

e Pexxnum Tpurrepa

OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA
TN Tpurrepa; npu Boibope Tpurrepa wmHbl UART Heobxoammo 3agatb TUM
Tpurrepa, B3anMoCBA3b TpuUrrepa M OaHHble TpUrrepa, Kak rnokasaHo Ha
pucyHke 11-6:

Measure ve Cursor Sample Display Trigger A Userset

Common Edge PulseWidth Logic N Edge Runt TimeOut Video S2 UART

PucyHok 11-6. 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 BCMNJbIBAIOLLYIO BUPTYyasibHYIO KNaBmaTypy A1 MU3MeEHEHNS;

[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 - [OENCTBYET NpPW MPOBEPKE YETHOCTU No 6uty
YETHOCTWU, TpUrrep cpabaTbiBaeT Npu OLLNOKE YETHOCTW.

e [lekognpoBaHume nocnegoBatenbHom wmHbl UART

[JnnHa cnoBa W3MEPEHHOro CuUrHana cocTtaBndeTr 8 6uUT, OBUT YETHOCTU
OTCYTCTBYET; CKOPOCTb nepeaa4n gaHHbIx 19,2 K6uT/c, LecTHagLUaTepuyHas;
PEXUM TpUrrepa Kak 6ut gaHHbIX: 55. BbinonHnTe cnepylowme AencTBms:

(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», oTobpa3unTtcsa «hexadecimal», 3aTem 3akpowTe
MEHIO;

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

(4) PerynnpoBka NoporoBoro ypoBHsi B COOTBETCTBUM C YPOBHEM aMMIUTYyObl
CUrHana MOXET TMNPUBECTN K CTabunbHOMY TpPUITepy CcurHana.
[padnuecknin nutepdenc Tpurrepa wnHbl UART nsobpaxxeH Ha pucyHke
11-7:

Cnocob 1: Haxxmunte Ha nHpopmaumio o KOHpUrypaumm, 4Tobbl OTKPbITb OKHO
PErynnpoBKMN MOPOroBOro ypOBHS KaHana AeKoAupOBaHUS, N nepeTawmTe
none pPerynnpoBKn BBEPX W BHN3, 4YTOObI OTperynmpoBaTb MOPOroBbIN
YPOBEHDb.
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PucyHok 11-8. N'pacdmnueckunim nutepdenc wmHol UART

OnuncaHwme rpadpunueckoro nHrepgemca wmHol UART:

(1) NMonoxeHwne Tpurrepa
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(2) Tvn Tpurrepa

(3) NoporoBbi ypoBEHDb

(4) NHdopmauma o KoHpUrypaunm

(5) exkoampyinTte nakeT AaHHbIX, NOAPOOHO ONMUCAHHbIN HUXE

(6) dekoanpyinTe AaHHble N COOTBETCTBYIOLLYIO 06/1aCTb OCLMIIOrPaMMbl

OnmncaHme nakeTa gaHHbIX gekognpoBaHuma wnHbl UART:

(1) MakeT maHHbIX OeKoaMpoBaHUA oTobpaxaeT AaHHble 0 paboTe LWnHbI B
peanbHOM BPEMEHW;

(2) JanHble pekogmpoBaHMA oTobpaxaloTca B LIecTHaguaTepuyHOW
cncteme b6enbimMm LIBETOM;

(3) Ecnn pnunHa cnoBa cocTaBnfer 5-8 6uT, OaHHble OEKOAMPOBaHUS
oTobpaxalTca B BuMAe OBYX OWT LlecTHaguaTepuyHoro 4ucna. Ecnwm
OJ1nHa cnoBa cocTaBnsaeT 9 6T, JaHHble OeKOAMPOBaHNA OTOOpaxarTca
B Buae 3 OWT wecTHaguaTepuyHoOro 4mcna, a 9-n 6ut otobpaxaetcs
CneBa;

(4) Ecnn B paHHbIX gekogunpoBaHWs ecTb owwubka, 1, ecnu owwmnbka B
cTornoBom 6ute, gaHHble OTObGpa)katTcsa XenTbiM uUBEeTOM. Ecnu aTo

owmnbka YEeTHOCTW, AaHHbIE 0To6pa>|<a+0Tcs'-| KpacCHbIM LIBETOM;

(5) Ecnun nosiBnsieTcs 3HaK «?», HEOOXOAMMO HAaCTPOUTb CTPOYHYIO pa3BepPTKY
ON9 NPOCMOTpPa Pe3ynbTaToB AEKOANPOBAHMS.
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3
2 6

5
4

PucyHok 11-9. TekcToBbIn nHTEpdenc wmnHsl UART

OnucaHmne TekcTtoBoro nHrepdemca UART, cm. pmcyHok 11-9:

(1) S1/S2/S1&S2 - nHdbopmaLmsa o WmHe KoHpUrypaunm kaHana.

(2) O6nacTb oA [EKOANPOBAHHbIX AAHHbIX.

(3) Kon ASCII, cooTBETCTBYIOLLINI TEKCTOBLIM AiaHHbIM (ecnn ddopmMaT AaHHbIX
cocTaBngaeT 9 6uT, n 6ut YeTHocTm otecytcTByeT, koa ASCII cooTBeTCcTBYET

HVXKHUM 8 BUTaM AaHHbIX C IEBOV CTOPOHDbI).

(4) CyeTtumk: Bbl4MCNAET 0bLLEE KONNYECTBO KagpoB 1 nNpoueHT kagpoB ERR
(ownbka yeTHOCTU N owmbKa cTONOBOro 6uTa).

(5) KHonka «Clear»: OuncTka gaHHbIX CHETYMKA.
(6) NMonoca npokpyTKW.
B obnactn paHHbIX gekogmMpoBaHus OaHHblie 06 owwmnbke cTornoBoro 6uita

oToOpaxalTca XenTbiM LBETOM, a AaHHble 00 owwnbke OekoavpoBaHUA
OTObpaXkatoTcAa KPaCHbIM LIBETOM,;
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11.2 Tpurrep n gexoguposaxHme wunbi LIN

[na npaBunbHOro AekoampoBaHWA AaHHbIX WwWHbI LIN n obecneyenus
CTabunbHOCTN TpuUrrepa HeobxoaMMO HACTPOUTb KOHUIypauunio LWWHBbI,
BbIMOSIHUTb HACTPOWMKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

S1 S2

NMpoBeguTe nanbLem BMEBO MO . nnm ., 4YTO6bl OTKPbITb MEHIO
KOHUrypaumm LWnHbI, HEO6XOANMO BBECTU

IcTOYHWK — BbIOEPUTE NCTOYHUK CUTHaNa o189 eKOAMPOBaHUA.

YpoBeHb 6e30encTBUS — BbICOKUA U HU3KMIN. Bbibepute: oTobpaxaTb
BbICOKWIA aKTUBHbIV NN HN3KNIN aKTUBHbIW YPOBEHb MNOC/E Ha4YanbHOro 6uTa
cuUrHana namepsiemoro obopygoBaHus.

CkopocTb nepenayn — BblbepuTe CKOPOCTb Mepeaaydu, COOTBETCTBYIOLLYIO
N3MepAEeMOMY CUTHany, a TakKe ee MOXHO HaCTPOWUTb.

Cnocob HacTpomKn Takow xe, Kak n gnsa wiunHbl UART, nosTomy nHdopmaums

30eCb He NOBTOPSETCS, Kak noka3aHo Ha pucyHke 13-10: Kak nokasaHo Ha
prcyHke 11-10.
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24 +

LIN1.3 LIN1.3-L LIN2.0

LIN

CAN(FD)

SPI

PucyHok 11-10. MeHto koHdurypaunm wnHbl LIN

e Pexxnum Tpurrepa

OTKpomTE MEHIO KOHUrypaunm tTpurrepa n Bbibepmte COOTBETCTBYHOLLUNA
Tnun Tpurrepa. Ecnun BoibpaH Tpurrep wuHbl LIN, pexnm Tpurrepa BkntoyaerT:
CUHXPOHHbIA nepegHnini (ppoOHT, naeHTudukaTop kagpa, naeHtTndukartop
Kagpa v gaHHble. Cm. pycyHok 11-11:

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 11-11 MeHto KoHpurypaunm pexuma tpurrepa wmHbl LIN

a) CUHXPOHHbIN HapacTatowmin GPOHT — Korga 3akaH4ymBaeTcs «/IHTepan
CUHXPOHM3aunm» WwunHbl LIN, HapacTarowmin GpoHT cpabaTbiBaeT.

b) VpenTndukatop kagpa — Tpurrep cpabartbiBaeT npn obHapy>XeHnmn kagpa
C NAEHTNHUKATOPOM, paBHbIM YCTaHOBNEHHOMY 3Ha4yeHuto. BoibepuTe
«Frame ID», HaXXMUTe Ha JaHHble HA CEHCOPHOM 3KpaHe 1 NCMOoNb3ynTe
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BCMJ1bIBAIOLLYIO BUPTYanbHYO KNaBmaTypy, YToObl USMEHUTb UX.

c) NpeHtudukatop Kagpa W paHHble - Tpurrep cpabartbiBaeT npu
obHapyXeHnn kagpa C WNAEHTUDUKATOPOM W [aHHbIMW, PaBHbIMU
yCTaHOBNEHHOMY 3HadeHuto. BoibpaB «Frame ID and Data» HaxmunTe Ha
naeHTUMKaToOpP NN SaHHbIE N YCTaHOBUTE UX.

e [lekogmnpoBaHme nocneposartenbHom WnHbI LIN
Ch1 nogkntoyeH K namepsieMomMy curHany. YposeHb 6€30encTBrS BbICOKNIA,
CKOpPOCTb nepenaym gaHHbix 19,2 K6ut/c. Pexum Tpurrepa — CUHXPOHHbIN

nepenHnin GpoHT. BoinonHuTte cnepyrouwme oencTBms:

(1) HaxkxmuTe S1,4T0ObI OTKPbLITh KaHaN AeKOAMPOBaHWSA, N HAXXMUTE €eLLie pas,
YTOObI OTKPbITb MEHIO KOHUIYpPaLUW LUNHbI;

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

(3) OTkponTe MeHO KOHMUIypaunn pexmrma Tpurrepa n HaXXMuTe KHOMKY
«Synchronous Rising Edge»;

(4) HaxxmunTe KHOMKy MHMopmMaumm o0 KoHdurypaumm , UTOBbI OTKPbITb
OKHO HaCTPOWKWM MOPOroBOro YpPOBHS KaHana [LOeKkognpoBaHWs, W
nepeTawmTe noae HaCTPOMKN BBEPX U BHI3, YTOObI HACTPOUTL MOPOrOBbLIN
ypoBeHb. OTperynmpymTe noporoBbI YypOBEHb B COOTBETCTBUMN C YPOBHEM
aMnAnTyabl CUrHana, Ytobbl obecneunTb CTabubHbLIA TPUITEP CUrHana.

[padhnyecknin nutepdenc Tpurrepa LIN nzobpaxeH Ha pucyHke 11-12:
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PucyHok 11-12. 'pachuyeckunin nHtepdenc LIN

OnmncaHme nakeTa gaHHbIX gekoanpoBaHma wnHbl LIN:

(1) NakeT pmaHHbIX gekoaMpoBaHMNA oTobpaxaeT gaHHble 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
YEeTHOCTW €CTb OLN6OKa, OHa OTOOBpaXaeTcsa KpacHbIM LUBETOM «E».

(4) Ecnn noaBnsaeTcsa 3HaK «7», HEOOXOAMMO HaCTPOUTb CTPOYHYHO Pa3BEPTKY
ANs NPOCMOTpPa pe3ynbTaTOB AEKOANPOBAHUS.
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B2B

BB BC BD BEBF

PucyHok 11-13. TekcToBbin nHTepdenc LIN

OnucaHmne TekctoBoro nHrtepgemca LIN, kak nokaszaHo Ha pucyHke 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.

11.3 Tpurrep n gexoguposanme wmnHbl CAN(FD)

Cepua OVU2 nopgaepxunBaeT Tpurrep n gekogmnpoBanHme wnHbl CAN, WnHbI
CAN FD. ns npaBunbHOro 4eKoAMpoBaHNA OaHHbIX LUMHbI 1 obecrnevyeHus
CTabWNbHOCTN TpuUrrepa HeobxogMMo HaCTPOUTb KOHPUrypauuto LWNHbI,
BbINOSIHUTb HACTPOWKW pexnma Tpurrepa 1 ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl
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NMpoBeanTe nanbuem BMAEBO MO - nnm , 4YTOObl OTKPbITb MEHIO
KOHUrypaumm LWNHbI, HEOBXOAMMO YCTaHOBUTb WCTOYHUK CUrHana, Tun
CUrHana 1 CKOpPOCTb Nepeaayn JaHHbIX HaCcTpamBalOTCA B COOTBETCTBUU C
N3MepPEHHbIM curHanom. Metoq HacTPOMKN NOAEHTUYEH METOAY HAaCTPOMNKN
wnHbl UART, noatomy nHdopmaumsa sgecb He nostopsieTcs. CM. pyucyHoOK 11-
14,

A N N N R L L - NANON NN NN A N D
CAN(F

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

PucyHok 11-14. MeHto koHdurypauum wuHel CAN/CAN FD

e Pexxnum Tpurrepa

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

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 11-15. MeHto KoHpurypaumm pexuma tpurrepa wimHbl CAN FD

OnwuncaHne MmeHto Bbl60pa pexnma Tpurrepa.
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Hayano kagpa — Tpurrep B Havyane Kagpa;

oeHTndumnkatop ypaneHHoOro kKagpa - HacTpowka uaeHTudukaTopa
COOTBETCTBYET TPUITeEpPy yaaneHHoro Kagpa. Beibepute «Remote Frame
ID» n ycTaHOBUTE 3HaA4YeHME ngeHTndmnKaTopa B HMXXHEN YacTm obnactu
OAHHbIX TpUrrepa.

Onuncanne onepaunn. HaxmuTe LI,I/I(bpr Ha CEHCOPHOM 3KpaHe 1 BbINOJIHNTE

YCTaHOBKY C MOMOLLbIO BUPTyasibHOW KNaBnaTypbl;

c)

h)

NoeHTndumkatop kagpa p[aHHbIXx — Tpurrep cpabaTbiBaeT Ha Kagpe
OAHHbIX, KOTOPbIA COOTBETCTBYET YCTAaHOBAEHHOMY WAEHTUMUKATOPY.
Pexnm KoHpurypaunm ngeHtndmrkatopa Kagpa gaHHbIX TakKow Xe, Kak 1
KOHUrypaumn nageHtudurkaTopa yganeHHoro kagpa gaHHbIX;

NpoeHTndukatop ypaneHHoro Kagpa/kagpa [OaHHbIX -  Tpurrep
cpabatblBaeT Ha ygareHHOM Kagpe WM Kagpe [AaHHblX, KOTopble
COOTBETCTBYIOT yCTaHOBNEHHOMY unaeHTudukatopy. KoHdpurypauwms
noeHTudmnkaTopa ypaneHHoro kKapgpa/kagpa pAaHHbIX Takas Xe, Kak
KOH(Urypaums yganeHHoro kagpa gaHHblIX;

NpoeHTndunkatop Kagpa OaHHbIX U MOEHTUMUKATOP OaHHbLIX — TpUrrep
cpabaTbiBaeT Ha  Kagpe  [OaHHblX, KOTOpble  COOTBETCTBYIOT
YCTaHOBNEHHOMY WAeHTUdUKATOPY U AaHHbIM. MeTon KoHdurypaunn
Takow Xe, Kak 1 KOHUrypaumm yganeHHoro Kkagpa;

Owwmnbka kagpa — Tpurrep cpabartbiBaeT npu owmbke kagpa CAN;

Bce owmnbkn — Tpurrep cpabaTtbiBaeT rnpm Hannumm nobon owmbkn B
dopmaTte nnm akTUBHOCTW;

Owwnbka noaTBEpPXAEHUA — Tpurrep cpabaTbiBaeT Npu PeELECCUMBHOW
(BbICOKOIN) MO3ULMN NOATBEPXAEHUS;
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i) Kapp neperpysku — Tpurrep cpabartbiBaeT Ha Kagpe neperpy3kn CAN.

e [lekopgmpoBaHme nocnegosarenbHom wmnHbl CAN

Ch1 nogkntoyeH K namepsseMomMy curHany. YpoBeHb 6€30encTBMSA BbICOKUIA,
CKOpOCTb nepepadn gaHHbix 1 M6wuT/c; pexumnm Tpurrepa — Hadano kagpa.
BbinonHunTe cnegytouimne oencTBus:

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

(2) Bbibepute TMn wmHbl «CAN», 3atem HaxmuTe «Chil», «ldle High» n
«1Mb/s», FD BaudRate yctaHoBuTe Ha «None». BbInONHMB HACTPOWKy
HaXXMNTE Ha NYCTyto 06nacTb, YTOObI 3aKPbITb MEHHIO;

(3) OTKpONTE MEHI0 KOHUTYPaLMI PeXmMMa TPUrrepa n HaxxmuTe Ha «Frame
Start»;

(4) OTperynupyTe NOPOroBbI YpPOBEHb B COOTBETCTBUAW C aMMINTYO0W

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

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

OnuncaHume nakeTa gaHHbIX gekognposaHms winHbl CAN:

(1) NMakeT paHHbIX OgekoaMpoBaHNA OToOpaxaeT JaHHble 0 paboTe LWHbI B
peanbHOM BPEMEHW.

(2) JanHble pekogmpoBaHMA oTobpaxaloTca B LIecTHaguaTepuyHOW
cucTeme;

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

(4) Ecnn nosiBnsetca «?», HeobXoAMMO OTPEerynpoBaTb CTPOYHYHO
pas3BepTKYy /1 NPOCMOTpPa pe3ybTaToB AeKOANPOBaHuMS, a «!» yka3biBaeT Ha
TO, 4YTO opma curHana LWKUHbI, COOTBETCTBYIOLLAA MNaKeTy [OaHHbIX
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OEKOANPOBAHNA, HErNosiHa W [OaHHble He MOryT ObiTb OTOOpaXeHbl
NpaBUNbHO.

PucyHok 11-17. lekoguposBaHmne winHbl CAN B TEKCTOBOM pexunme

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

(1) «Ch»: kaHan WNHBbI.

(2) «Time»: BpemeHHble nHTepBanbl MeXay MNOCNeAHUMU W TEKYLLMMN
Kagpamu.

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

(4) «Type»: TN kapgpa, «SFF» cTaHpgapTHbIM Kagp [OaHHbIX, «SRF»
CTaHOapTHbIN yganeHHbin kagp, «EFF» pacwwmpeHHbIn Kagp OaHHbIX,
«ERF» paclumnpeHHbIn yaganeHHbIA Kagp.

(5) «DLC»: konnyectBo 6aMTOB AaHHbIX, OTMPABNEHHbIX 3TUM Kaapom. ITO
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3HaYeHe MOXHO UTHOPUPOBAaTb A1 YaaneHHbIX KafpoB.
(6) «Data»: [laHHbIe Kagpa.
(7) «CRC»: koHTponbHbI kog CRC kappa.

(8) «Error»: olunbka otBeTa, omnbKa 3anonHeHmnsa 6muTos, ownbka dopmarTa,
owmnbka CRC.

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

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

11.4 Tpurrep n aexoauposanme wmHbl SPI
[na npaBuAbHOro OEeKOAMPOBAHUA [OaHHbIX WNHbI SPlI n obecnevyeHus
CTabunbHOCTN Tpurrepa HeobxogMMo HaACTPOUTb KOHMUrypauuio LWHbI,

BbIMO/IHUTb HAaCTPOMKN pexrma Tpurrepa v ypoBHS Tpurrepa.

o KoHdpwmrypaumsa WwmnHbI

vi

L

S1 S
[MpoBeanTe nanbuem BMEBO MO . nnn , YTOObl OTKPbITb MEHIO
KOHUrypaumm wmnHel. Heobxogmmo BBECTU cnefyrolme HaCTPONKN:

VICTOYHMK TakToBOW 4acTOTbl, WCTOMHWK [OaHHbIX, CcuUrHan Bbibopa

MWKPOCXeMbIl 1 OJINHA CNOBa AaHHbIX, KaK MoKa3aHo Ha pucyHke 11-18:
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PucyHok 11-18. MeHto KoHpurypaumm wmnHbl SPI

e Pexxnum Tpurrepa

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

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

PucyHok 11-19. MeHto KOHUrypaumm pexmnma Tpurrepa WwunHbl SPI

MeTtoa paboTbl Takowm Xxe, kak 1 ¢ ngeHtudmnkatopom kagpa CAN, KoTopbIn
OO/MKEH OblTb CcoOnoCTaBNeH B KOHdwUrypauum, noatomMy uHOopMaums
NOBTOPATbLCS 30€Cb He byaeT.

MpumeyaHmne: B COOTBETCTBUU C ASIMHOW 6anmTa OaHHbIX, YCTaHOBNEHHOW
AeKoanpoBaHMEM LUWHbI, YCTAaHaBNMBAETCA 3HAYeHME COOTBETCTBYIOLLErO
6buta B npepenax ganHel OGawTta. Tpurrep cpabaTtbiBaeT, Korga
COOTBETCTBYIOLWMNA OWUT LWWHbI [AaHHbIX COBMagaeT C YCTAHOBIEHHbIM
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3HaYEeHMeM.
e lNMocnepoBaTtenbHan wmnHa SPI

Namepsembin kaHan curHana Ch1 nogkntoyeH kK CLK, kaHan Ch2 nogkntoyeH
kK DATA, cocTosHne 6e30encTBMA LLNHbI BbICOKOE, MPON3BOANTCA BbiOOpPKa
nepegHero gpoHTa TaKTOBOrO MMMybCa; O/IMHA CNOBa AaHHbIX COCTaBNAET 4
6uTa; BbIbop MMKpocxemMbl CS BbIK/IIOYEH; PEXUM TpUrrepa CoOTBETCTBYET
«Data» npn 0001. BeinonHute cnepytouime aemcTens:

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

(2) Bbibepute B kKayecTBe TuMa LWWHbI «SPl», ong TakToBOro MMMynbca
BbibepuTe nepegHnin ppoHT «Chil», onA OaHHbIX — BbICOKUA YPOBEHb
«Ch2», a pnsa gnviHbl CNOBa AaHHbIX — «4bity;

(3) OTKpOMTE MEHIO HACTPOWMKIN TPUITEPA, HAXMUNTE OAHHbIE HA CEHCOPHOM
9KpaHe N NCMOoNb3YNTe BUPTYasbHYIO NPOrpaMMHyI0 KnaBmaTypy, YTOObI
3agaTb ons gaHHbix cootBeTcTBUE «0001 »;

(4) OTperynupyinTe NOpPOroBble YPOBHW [OBYX KaHanoOB B COOTBETCTBUU C
aMnNNnNTyOon curHana; rpadgudeckmnin wuHtepdenc Tpurrepa SPI
n3obpaxeH Ha pucyHke 11-20:
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PucyHok 11-20. NHTepdeinc gpekoanpoBaHus WwinHbl SPI

OnuncaHume nakeTa gaHHbIX gekoampoBaHus WKHbI SPI:

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

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

(3) OaHHble oTobpaxalTca B 6enom LBETE.

(4) Ecnn nosBnsieTcs 3HaK «?», HEOOXOAMMO HAaCTPOUTb CTPOYHYHO Pa3BEPTKY
A1 NPOCMOTpPa pe3ynbTaToB AEKOANPOBAHMSA.
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PucyHok 11-21. 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 CTONOLIE AaHHbIX OTOO6paXkaeTca TONMbKO OOVH
6alnT; ecnn onnHa cnoBa AaHHbIX cocTaBnseT 16 6uT, B ctonbue gaHHbIX
oTobpaxaeTtca 2 6anTa; ecnu aiMHa CnoBa AaHHbIX COCTaBNAET 24 6uTa,
oTobpaxaeTtca 3 banTa; a ecnu oJyinHa cNoBa AaHHbIX cocTaBnsaeT 32 buTa,
oTobpaxaeTtcs 4 6anTa.

(4) «Trigger»: «Yes» 03Ha4aeT, YTo Kaap OOCTUraeT ycnoBus Tpurrepa.

MpumevaHwue: ognH kagp «One frame» namepsieTcsa yCTaHOBNEHHOW «OJINHON
CNOBa AAaHHbIX» N MOXET COOTBETCTBOBATb NMOTOKY Koaa 1 6uTa AaHHbIX.

11.5 Tpurrep n fexoguposaHme wnHbI 12C

[Onsa npaBuIbHOro OekoamMpoBaHMA AaHHbIX WUHbl 12C 1 obecneyeHuns
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CTabunbHOCTN Tpurrepa HeobxogMmMo HaCTPOUTb KOHMUIypauuio LUWHDbI,
BbINOSIHUTb HACTPOWKW pexXnma Tpurrepa 1 ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

MpoBeouTe nanbuemM BEBO MO nnn , 4YTOObl OTKPbITb MEHIO
KOHUrypaumm wnHbl. KoHdUrypaumsa wWmnHbl BKAOYaeT TaKTOBbIA CUrHan
(SCL) n nocnepoBaTtenbHble gaHHble (SDA), COOTBETCTBYIOLLIVIE HACTPOMKAM
kaHana. Cm. pucyHok 11-22:

PucyHok 11-22. MeHto KoHburypaumm wmnHbl 12C

MpumeuvaHunsa: ecnn yctaHoBneH kaHan SCL wnn SDA, cuctema
aBTOMAaTUYECKIN YCTAHOBUT Apyrme KaHarsbl.

e Pexxum Tpurrepa
OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA

TMn Tpurrepa. Ecnn BbibpaH Tpurrep wwuHbl [2C, HaxmuTe Ha TUMN W
B3aMMOCBS3b TPUIrepa Ha 9KpaHe, Kak NnokasaHo Ha pucyHke 11-23:
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PucyHok 11-23. MeHto KoHpUrypaumm pexnma Tpurrepa wiuHbl 12C

OnuncaHme MeHIo pexmnma Tpurrepa:

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 cpabartbiBaeT, 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 pAgnsi  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
TaKTOBOro nmnysbea.

MeTton paboTbl Tna Kagpa 1: BbibepuTe 3HaYeHnsa nocrne agpeca/gaHHbIX,

Ha)XXMUTE Ha 3Ha4YeHWUs mnocne appeca/naHHbIX Ha CEHCOPHOM 9KpaHe U

n3mMeHmTe nx c NnomMoLbro BCI'IJ'IbIBaI-OLLI,eVI BVIpTya]'IbHOIZ KnaBmaTypbl.

g)

Twn kagpa 2 — Start + Address 7 + Read/Write + Acknowledge + Data 1 +
Acknowledge + Data 2; Tpurrep cpabaTbiBaeT Ha Kagpax YTeHusa/3anmcum

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



184

B pexume 7-6UTHOW agpecaumm Ha 26-M (ppOHTE TaKTOBOro MMMY/bCa,
ecnu Bce buTbl B TUNe Kagpa cosnagatoT. MeTtopg paboTbl N0 HacTpowmke
TUNa Kagpa 2 Takon Xe, Kak 1 gns tuna kagpa 1, noatomy nHdopmaums
30€eCb NOBTOPATLCA He byaeT.

h) Ytenmne paHHbix EEPROM - ecnn onepauns 4teHus, KoTopas CoaepXuT
6anT ynpasnenumsa 1010xxx EEPROM, noasnsaeTcs Ha WWWHe, BT curHana
NOATBEPXOEHMNSA MPaBUbHbIN, TO CYHUTAHHbIE AAHHbIE MOXHO cobpaTb.
Ecnn cobpaHHble paHHble W 3agaHHble [OaHHble COOTBETCTBYIOT
YCTaHOBNEHHOMY YCNOBUIO COOTHOLIEHMS, cpabaTbiBaeT Tpurrep no
(dPOHTY TAaKTOBOIro cuUrHana éuta noareepXxaeHmsa nocne 6amTa gaHHbIX.

MNocne Bbibopa «kEEPROM Data Read» HaXXmMuUTe KHOMKY COOTHOLLEHUS «=» «>»
«<» «#», METOL HAaCTPOMKW NOEHTNYEH MEeTOdy HAaCTPOMKW B rosie agpeca.

i) 10-6uTHbIN Kagp 3anncn — Tpurrep cpabaTbiBaeT no 10-6uTHOMY Kaapy
3anumcum no 26-my GpPoHTY TaKTOBOro curHana, ecnm sce 6utobl B LWabnoHe
coBMnagator.

Pexum Ttpurrepa - ycnosue tpurrepa, SCL nogkntovaetca Kk Ch2, SDA
nogkntovaetcsa K Ch1. BeinonHuTe cnepywouime nencTems:

(1) Haxxmunte S1, 4ToObI OTKPbLITb KaHaN AeKOANPOBaHUSA, N HaxXMuUTe S1 ewle
pa3, 4TOObl OTKPbITb MEHIO KOHDUTYpaLUK LLNHBI;

(2) BbibepuTe B kKayecTBe TUNA LWKNHbI «|2C», OTKPONTE MEHIO HACTPOEK LLUNHbI
n BbibepuTe TakToBbIN SCL B KayecTBe kaHana Ch2;

(3) OTkpoiTE MEHIO KOHUIypaLnn pexmnma Tpurrepa n HaxmmTe Ha «Start
Condition» Ha CEHCOPHOM 3KpaHe.

(4) YcTaHOBUTE MNOPOroBbLIN YPOBEHb [OBYX KaHaloB B COOTBETCTBUU C
aMnInUTyaon curHana; rpadgudeckmnm uHTepdenc Tpurrepa 12C
n3o6paxeH Ha pucyHke 11-24:
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PucyHok 11-24. I'pacdruecknin nHtepdenc wuHbl 12C

OnuncaHmne nakeTa gaHHbIX AEeKOANPOBaHMA WnHbI 2C:

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

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

(3) OTOobpaxeHne cooepXMOro agpeca: afopec 4YTeHus oTobpaxaeTtcs
3eneHbIM LBETOM, adpec 3anncu oTtobpa)kaeTcs XenTbiM LIBETOM, a
OaHHble oTobpaxatotca 6enbim uBetom. «\W» obo3HadaeT onepauuto
3anucn, «R» o0603HayaeT onepaunto 4teHus, «D» o6o3Havaer
AeKoaAMpoBaHME OaHHbIX, a «~A» 0b603HavyaeT oTcyTcTBMEe buTa curHana
NOATBEPXOEHUS.

(4) Ecnn noaBnseTcs 3HaK «?7», HEOOXOAMMO HaCTPOUTb CTPOYHYHO Pa3BEPTKY
A5 NIPOCMOTpPa pe3yNbTaToB AEKOANPOBAHMS.
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PucyHok 11-25. TekcToBbI nHTepdenc WnHbl 12C

OnucaHue TekcToBoro nHtepdgeiica I2C, kak nokazaHo Ha pucyHke 11-25:

(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, OTNpaBneHHble OOHOW onepaunen YTeHuss 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.

11.6Tpurrep n aexoauposaxume wmHbl ARINC429
[na npaBunbHOro gekoampoBaHna aaHHbIX WHbI ARINC429 n obecneyeHmns
CTabunbHOCTN Tpurrepa HeobxogMMoO HACTPOUTb KOHMUrypauuio LUWHDbI,

BbIMOSIHUTb HACTPOWKIN pPeEXMMa TPUrrepa 1 ypoBHS TpUrrepa.
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o KoHdpwmrypaumsa WwmnHbI

S S2
[MpoBegunTe nNanbuUem BMEBO MO . nnn . 4YTOObl OTKPbITb MEHIO
KOHpUrypaumm wmnHel. Heobxogmmo HacTpouTb crneaytoLee:

icTouHuK gaHHbIX — BbibepuTte kaHan ana curHana ARINC 429.
dopmat cnoea - Boibepute pexum gekogmposaHusa ARINC 429.

Hwncnnen wuHbl — YctanoBute hopmat ana gekoamposaHua aaHHbiX ARINC
429.

Baud Rate - yctaHoBka ckopoctu curHana ARINC 429.

Kak nokasaHo Ha pucyHke 11-26.

PucyHok 11-26. MeHto koHdurypaumm wnHbl ARINC429

e Pexxmm Tpurrepa

OTKponTE MEHIO KOHUrypauum Tpurrepa n Bbibepute COOTBETCTBYHOLLWIA
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TN Tpurrepa; ecnu BblbpaH Tpurrep wimHol ARINC429, Haxxmute Ha Tn v
B3aMMOCBSA3U TpUrrepa Ha aKkpaHe, Kak NoKasaHo Ha pucyHke 11-27:

Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut

PuncyHok 11-27. MeHto KoHburypaunm pexuma tpurrepa winHbl ARINC429

Ecnun ncnonbayetca tpurrep LABEL, SDI (ngeHTudmnkatop nctouHuka), DATA
mnn SSM (3Hak cmmBOna/cocTosiHUA), Nocne Bblbopa pexuma Tpurrepa
MCNONb3YNTE BCM/bIBAOLLYO BUPTYanbHYO KNnaBuaTypy Al ero UsMeHeHus,
BBeAUTE 3HadyeHne n Haxmute Ha «Enter» Ha BupTyanbHOW 9KpaHHON
KnaBumaType, YToObl 3aBEPLLUNTb HACTPONKY.

OnuncaHne MeHto KoHdUrypaumm Tpurrepa:

a) WordBegin: Tpurrep cpabatbiBaeT B Ha4arse cnosa.

b) WordEnd: Tpurrep cpabaTbiBaeT B KOHLe CNOBa.

c) LABEL: Metka, Tpurrep cpabaTbiBaeT Npy BO3HUKHOBEHUW YKa3aHHOIO
3HayeHunsA Tera.

d) SDI: peHTndunkatop NCTOYHMKA, TpUrrep cpabaTbiBaeT Ha yka3aHHOMN
NCXOQHOW KNnemMmMme.

e) DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHbIX JaHHbIX.

f) SSM: MeTtka cumBona/ctatyca, Tpurrep cpabaTbiBaeT Ha YKa3aHHOW
MaTpwLe cTaTyca CMMBO/A.

g) LABEL+SDI: Tpurrep cpabaTbiBaeT Ha yka3aHHOW METKE W yKa3aHHOW
KeMME NCTOYHMKA.

h) LABEL+DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHOW MeTKe U YKa3aHHbIX
OAHHbIX.

i) LABEL+SSM: Tpurrep cpabatbiBaeT Ha yKa3aHHON METKE W YKas3aHHOW
MaTpwLe cTaTyca CMMBO/A.

j)  Word Error: Tpurrep cpabatbiBaeT npn BO3HUKHOBEHWW OLLINOKK cnoBa.

k)
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) Word gap error: Tpurrep cpabaTbiBaeT npm BO3HUKHOBEHUW OLLNGKN
npobena.

m) Verification error: Tpurrep cpabatbiBaeT npn BO3HUKHOBEHUN OLUNOKU
NPOBEPKW.

n) All errors: Tpurrep cpabaTbiBaeT Npy BO3HMKHOBEHUW KaKoOW-nnbo mn3a
yKa3aHHbIX BblLLE OLINOOK.

o) All O bits: Tpurrep cpabaTtbiBaeT NMpn BO3HUKHOBEHNN Kakoro-nmbo buta
CO 3HaYEHMNEM HOJb.

p) All 1 bits: Tpurrep cpabaTtbiBaeT Npm BO3HNKHOBEHUW KaKoro-nnbo 6uta
CO 3HayeHunem 1.

o NexkopmpoBaHme nocnegoBatenbHom wmHbl ARINC 429

VicTouHukom wm3mepaemoro curHana sasnaetca kaHan CH1, dopmat
pnekoampoBaHna - LABEL+DATA, oTtobpaxeHue B LIeCTHaguaTepnyHOM
dopmaTte, cKOpoCcTb nepepavym gaHHbix — 12,5 kbut/c, pexum Tpurrepa —
LABEL. BoinonHuTte cnepytouwme gencTeuns:

1) Haxmwute S1, 4Tobbl OTKPbLITh KaHan AekoampoBaHums, N HaxmuTte S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLnn LUNHBI;

Boibepute TN wWunHbl «429», nctouyHmk «CH1», dopmaTt gekoampoBaHuUS
«LABEL+DATA», oTobpaxeHue - khexadecimal», CKOpoCTb nepenayn AaHHbIX
Kak «12.5kb/s».

2) OTKpoOWTE MEHIO HAaCTPOEK TpUrrepa, BbibepunTe B Ka4ecTBe TUNa Tpurrepa
Tpurrep wwuHbl, S1-ARINC429, pexum Tpurrepa - «LABEL», n sBeegute
«LABEL» kak «106» Ha BUpTyanbHOW K/iaBuaType.

OTperynupyinte BbICOKWI TMOPOroBblA YPOBEHb TpUrrepa ¥V HM3KWNIA
NnOpoOroBbli1 YPOBEHb TpUrrepa B COOTBETCTBUM C aMMIUTYOOW cuUrHana.
[padpunyecknin nutepdenc tpurrepa ARINC429 nsobpaxeH Ha pucyHke 11-
28:
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PucyHok 11-28. 'pacduruecknin nHtepdenc ARINC429

OnmncaHme nakeTa gaHHbIX gekogunpoBaHums winHbl ARINC429:

(1) NMakeT pmaHHbIX, Bcero 32 6uta, popmaTt gaHHbIX 8~1 (6UT MeTKW, CTapLLnA
6uTt nepsbin) +9~10(SD) +11~29 (6T maHHbIX, MNaaWNA OUT NEPBbIN)
+30~31 (6uT cocToAHMA cMBOna) +32 (6UT YeTHOCTK)

(2) MeTka (8 6uT) — oTOGpaxaeTca B BOCbMeEPUYHOM (hOpMaTe: XKENTbIM
LIBETOM

(3) SDI (2 6uT) - oTobpaxkaeTcs B 4BONYHOM popMaTe: CUHUM LIBETOM

(4) OanHble (19 6uT) — oTOBpaxatoTca B BbIOPAHHOWM CUCTEME NCYUCTIEHUS:
6€enbiM NN KpacHbIM LIBETOM, EC/IN €CTb OLLINOKA YETHOCTU

(5) SSM (2 6unT) — oTOGpPaXkatoTCA B ABONYHOM (hopmaTe: 3e/1eHbIM LIBETOM
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PucyHok 11-29. TekcTtoBbivi nHTepdenc ARINC429

OnucaHmne TekctoBoro nHtepgemca ARINC429, kak nokazaHO Ha pMICYHKe
11-29:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTEepBanbl MeXay NOCNeAHNMIN onepaLmaMmM YTEHNSA/3anncm v
TEKYLUMMIW onepaumaMmm YTeHns/3anmcu.

(3) «LABLE»: meTka, wunpeHTudmkatop WHpopmauuuy, oTobpaxaeTca B
BOCbMeEpPUYHOM hopmare.

(4) «SDI»: noeHTudmkaTop MCTOYHMKA/LENn, oTobpaxxaeTca B OBONYHOM
dopmaTe (oTobpaxaeTt XX, ecnv He NOAEHTNMULMNPYETCH OTAENbHO).

(5) «Data»: copepxmmoe nepepaHHOM wWHdoOpMauuKy, oTobpaxkaeTca B
BbIGpaHHOW CMCTEME NCHNCNEHUS.

(6) «<SSM»: maTpuuya cumBonoB/cTtaTyca, OTOOpaXkaeTcs B [OBOMYHOM
dopmate (oTobpaxaeT XX, ecnu He naeHTUdNLnPYeTCa OTAENbHO).

(7) «Error»: oTobpaxaet Tun owmbkm kagpa (owwnbka 4veTtHocTu «Pary,
owmnbka kagpa «Frmy).

(8) «Trigger»: «Yes» 03Ha4aeT 4OCTUXEHME YCITOBUA TpUrrepa.
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11.7Tpuvrrep n gexoampoBaHme wmHbl 15538

[na npaBuMNbHOro AeKoaMpoBaHMA AaHHbIX WKHbI 1553B n obecnevyeHus
CTabunbHOCTN Tpurrepa HeobxoAMMO HaCTPOUTb KOHMUrypauuio LUNHBGI,
BbIMOSIHUTb HACTPOWMKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

S1 s2

MpoBeguTe nanbuem BNEBO MO . 1Y ., YTOObl OTKPbITb MEHIO
KOHUrypaumm wWuHbl. Heobxoommo 3apaTb WCTOYHUK  JaHHbIX W
LecTHagLUaTepuyHbI popmMaT, Kak nokasaHo Ha pucyHke 11-30:

PucyHok 11-30. MeHto koHpurypaumm wmnHbl 1553B

e Pexxmm Tpurrepa
OTkpoinTe MeH KOHdUrypaumum Tpurrepa n Bbibepmte COOTBETCTBYIOLLNIN

ThUn Tpurrepa. Ecnu tun Tpurrepa — Tpurrep wWuHbl 1553B, HaXXMUTE Ha TN
TpUrrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 11-31:
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PucyHok 11-31. MeHIo KoHUrypaumm pexmnma Tpurrepa wimHbl 15538

OnuncaHme MeHIo KoOHhUrypaumm Tpurrepa:

a) 3arosloBOK  CUMHXPOHM3aUMM  CNoBa  KOMaHAbl/cTaTyca: Tpurrep
cpabaTbiBaeT B Ha4ane croBa KomMaHapbl/ctaTyca (B KOHUE A0MNYCTUMOro
MMMYyNbCa CUHXPOHW3aUMKY KOMaHAabl/cTaTyca).

b) 3aronoBOK CUMHXPOHW3aUWW OaHHbIX: Tpurrep cpabaTbiBaeT B Hadane
cnoBa pAdaHHbIX (B KOHLE [ONyCTUMOro WMMy/bCa CUHXPOHMN3aLNN
NAaHHbIX).

c) CnoBa komaHpgbl/cTaTyca: Tpwurrep cpabaTbiBaeT Mnpu OGHapPY>XXeHUU
yKa3aHHOro croBa KoMmaHAabl/craTtyca.

d) Agpec ymaneHHoOM KemMMmbl: Tpurrep cpabaTtbiBaeT, Korga ajpec
yoaneHHom knemmbl (RTA) cnoBa KomaHpgbl/cTaTyca coBMnagjaeT C
yKa3aHHbIM 3Ha4YeHnEM.

e) MNMpn BbIGOpe 9TOM oONUMK [OCTyNHa nporpammHasa knasmwa RTA,
nosponsiiowaa BblOpaTb LWecTHaguaTepuyHoe 3HayeHme apgpeca
yOaneHHOW KnemMmmbl, Mo KoTopomy cpabaTtbiBaeT Tpurrep. lNpu Bbibope
OxXX (HecoOTBeTCTBylOLLEe 3HauYeHus) ocuunnorpad 3anyckaeTca Ha
nobom RTA.

f) Owmbka MaH4YecTepcKoro KoOMpoBaHWA: Tpurrep cpabaTbiBaeT npu
0BHapy>XeHNN OLLNOKN MaHYECTEPCKOro KOONPOBaHUA.

g) CnoBo AaHHbIX: Tpurrep cpabaTtbiBaeT npm OO6HapPY>XEHNN yKa3aHHOro
CNOBa [aHHbIX.

h) Owwmbka nNpoBepKM Ha HEYEeTHOCTb: Tpurrep cpabaTbiBaeT npum
0OHapY>XEHNN HEBEPHbIX OUTOB NMPOBEPKMN HA HEYETHOCTb AN AaHHbIX B
cnoBe.

i) Bce owwmnbku: Tpurrep cpabatbiBaeT Npn 06HapYy>XeHUX OLLINOKMN.
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e [lekogmpoBaHme nocnepnosateibHOM WHbI 1553B

VicTtouHnkom namepsiemoro curHana asnsetca kaHan CH1, otobpaxeHune
LUMHbI LUECTHaALUATEPUYHOE, CKOPOCTb Nepeaayvm gaHHbIX coctasngeT 12,56
KOUT/C, a pexnmom Tpurrepa sBASeTCA 3aroloBOK CUHXPOHM3aLM CNoBa
KOMaHObl/COCTOsAHMA. BbinonHuTe cnepyowme oencTBuS:

(1) Haxxmunte S1, 4ToObl OTKPbLITb KaHaN AEKOANPOBaHMUSA, U HaxXMUTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUTypaLun LUNHBI;

(2) Bbibepute TMN wuHbl 1553B, wuctouyHmk «CH1» un oTobpaxeHue
«hexadecimal».

(3) OTkponiTe MeHIO HaCTpPOWKWM Tpwurrepa, BblbepuTe B KayecTBe TuMna
Tpurrepa Tpurrep wuHbl 1553B 1 B KayecTBe pexuma Tpurrepa -
«3arosioBOK CMHXPOHM3aLnKn cnoBa KOMaHabl/COCTOAHUSA Y.

MoporoBbi ypoBeHb KaHana perynmpyeTcs B COOTBETCTBUM C aMMAUTYA0N
curHana. 'pacpuyecknm nHtepdenc Tpurrepa 1553B ns3obpaxkeH Ha pucCyHke
11-32:

PucyHok 11-32. 'pacdhunyecknin nHtepgenc wmnHol 15538
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OnmncaHme nakeTa gaHHbIX AeKoanpoBaHus WiHbl 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 [JeKoanpOBaHHbIA TEKCT OTOOpa)kaeTca KpacHbIM LBETOM BMECTO
3eneHoro nnwn 6enoro.

(56) Owmbka cuHxpoHu3aumm otobpaxaetcsa BMmecTe co cnoBom «SYNCy.

PucyHok 11-33. TekcToBbIn nHTepdenc 15538

OnuncaHme TekcToBOro nHrepdgemca 1553B, kak nokasaHo Ha pucyHke 11-
33:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: HTEepBanbl MeXay NOCNeAHNMIN onepaLmaMN YTEHNSA/3anncm v
TEKYLLMMW onepauusimm YTeHuns/3anmcun.

(3) «Type»: TN kagpa (kagp pmaHHbix DATA, kagp komaHgbl/cocTossHmaA C/S,
npyrue N/A).

(4) «<RAdr»: appec ypaneHHoOW KkKnemmbl, OTOOpakaembii B BblIOpPaHHOW
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cucteme cumcneHunsa (N/A ona oTcyTCcTBMA OTOOPaXKeHNSA COAePXXMMOro).

(5) «Data»: copepxmmoe nepepgaHHON WHMoOpMauuu, oTobpaxaeTca B
BbIOPaHHOW CNCTEME UCHNCNEHUS.

(8) «Trigger»: «Yes» 03Ha4aeT JOCTMXEHME YCNOBUSA TpUrrepa.

(7) «Error»: oTobpaxkaeT TN owmbkn kapgpa (owmbka 4yeTHocTU «Pary,
ownbka MmaH4yecTepckoro koampoBaHumsa «M-chy).

FnaBa 12 OYHKLMM rNaBHOM CTPaHMLbI

B atom rnaBe cogepXutcs onucaHme QYHKUW [aBHOW CTpaHunLUbl
ocumnnorpada ”M ONUCbIBAlOTCH (QYHKLUMMN BCEX 3HAYKOB Ha rfaBHOWN
CTpaHuLUe KU B HacTpomkax. PekomeHayeTcsi BHUMATENbHO NpoynTaTb 9Ty
rnaBy, 4TOObl N3y4nTb (PYHKUWW FNaBHOM CTpaHuUpbl ocumnnorpada cepun
ovua.

e MarasumH npnnoxeHun e [anepes

e HacTponkm e KaneHpgapb

e YnpasneHue annamm e ONEKTPOHHbIE MHCTPYMEHTbI
o KanbkynaTtop e Yacobl

e bpaysep o OTkNOYEHME NUTAHUA

o ES file Explorer
Ha cnepytowem pucyHke npencTaBneHo cogep)XaHue rnaBHOWM CTpaHULbI

ocumnnorpada. lNpoBeanTte nanbuem BNEBO NN BNPaBo, 4TO6bI 0TOOpasnTb
ocTaBLwmecs npunoxenus. Cm. pucyHok 13-1.
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Gallery Calculator

PucyHok 12-1. VIHTepdenc rnaBHOM CTPaHULbI

12.1 MarasmvH npuioXeHun

HaxXmute Ha 3HA4YOK MarasmHa NpPUIOKEHNIN Ha rNaBHOW CTpaHuLe, YTOoObI
nepenTn K MHTepdency marasmHa NpUIoXeHnn, Kak Noka3aHoO Ha PUCYHKe
12-2. MarasunH npunnoxeHui BkoyaeT B cebs pasgenbl Network, Local, U-
disk n About.

Smart Oscilloscope

PN \/ps Office
i‘ R é"

OPEN

PucyHok 12-2. MarasmnH npunoxeHunn

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2



198

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».

About

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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B wuHTepdence «About» MOXHO NpoOCMOTpPeETb Mogenb 06opynoBaHuUs,
NPOMNYCKHYO CNOCOBHOCTb, CEPUNHbLIA HOMEP, NH(OpMaLMIO O BEpcun, AaTy
OTrpy3km 1 uHPopmauymo 06 yCTaHOBNEHHbIX onuusax. OTtkpowuTe
BUPTYyanbHYIO KnaBuaTypy W BBeOUTE HOMEP NULUEH3NW OIS YCTAaHOBKM
COOTBETCTBYIOLLMX ONUUN.

PucyHok 12-3: IHtepdenc «About»

MoxxHo ycTaHoBuTb cneaytowime onumm: UART, LIN, SPI, CAN, 12C, 1553B, 429
n ppyrme nocneposaTenbHble gekogepbl (cm. rnaBy 13 «3anyck u

OeKoanpoBaHmMe NnocnenoBaTeNbHOM LUWHbI»).

12.2 HacTpoiikm

Haxmunte Ha «Settings» Ha rnaBHOW CTpaHWULe, 4TOObI BONTKN B nHTEpdenc
«System Settings». HacTpowmkun B uHtepdence Hactpoek BkatodatoT Network
& internet, Display, Sound, OVU2rage, System n About Oscilloscope, kak
nokasaHo Ha pucyHke 12-4.
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PucyHok 12-4 IHTepdenc HaCTpOMKM CUCTEMbI

MopknioueHmne WLAN (Heo6xogmumo nogkntoumntb mogynb Wi-Fi)

Haxxmunte Ha 3Ha4vok «WIFI», 4To6bl BONTK B HTEpdenc HacTpoek WLAN, kak
nokasaHo Ha pucyHke 12-b.

< Network & internet

PucyHok 12-5. Hactpowka nogkntovyeHus WLAN

Haxmute Ha naHenb BKJ'II-O‘-IeHI/Iﬂ/BbIKJ'IPO‘-IeHVIFI, 4YTOObI BKNOUYNTD beHKLI,I/IlO
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WLAN. Ocuunnorpad MOXeT aBTOMaTU4YeCKW CKaHMPOBaTb OKpyXXatouiue
6ecnpoBoHblE CETU 1 OTOBpaXkaTb X MMEHA B BMAE Crucka.

Haxmute Ha 6ecnpoBOAHYO CETb, K KOTOPOWM HY)XXHO MNOAKIHOYUTLCA, U
nosiBMTCA NoJsie BBOAa naponsa. Beegs naponb ¢ NMOMOLLBIO BUPTYanbHON
KnaBmaTypbl, HaxXxmute Ha «Enter», yTobbl MogknNtO4YUTL ocumnnorpad K
6ecnpoBOAHON CETW.

Nocne nogkntoYeHUs CETU HaXMWUTE Ha LLIEeCTepeHKy HacTpoek cnpasa OT
ceTtu, 4Tobbl NnpocmoTpeTb ee MAC-agpec, IP-agpec, wnio3, DNS n gpyryto
noapobHyo nHhopmauuio.

HaXxXmunte Ha TeKkyLlylo CeTb, YTOObI MONYYNTb AOMNONHUTENbHbIE HACTPONKN
nna WIFI.

Ethernet

Mookntounte pasbem LAN ocuumnnorpacda k cetm Ethernet. [locne
nogkntodeHnsa Haxmmte Ethernet, 4To6bl BONTN B NHTEP(ENC HACTPOMKN
Ethernet, cm. pucyHok 12-6.

11:56 AM @ ¢ 23

. Ethernet
oiblo
Netnjﬁskl o
Ga‘em{oyl
DNS“I =
DNS2

14.114.114

Ethernet Ip mode

12-6. HacTtpoinkun nogkntodeHus K cetn Ethernet
PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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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 HacTponkin Toukn goctyna WLAN.

Haxmute « WLAN Hotspot», 4To6bl BONTK B TOYKY AOCTyNna N OTKPbITb ee. C
NOMOLLIbIO BUPTYanbHOW KnaBmaTypbl MOXXHO BBECTU MMS CETU W NAPOb O
HacTpoeK, KakK MnokKasaHo Ha pucyHke 12-7. [lpyrue ycTpowmcTBa MOryT
obmeHumBaTbca danmnamn obnacty BUOAMMOCTW, MOAK/OYAACb K TOYKE
BUOVNMOCTMW.

11:57AM @ ¢

= Hotspot & tethering

Ethernet tethering
: e's int

PucyHok 12-7. HacTpownka noptatuBHom Touku goctyna WLAN

Owncnnen

Haxmmnte Ha 3Hauykm pgucnned, 4YTobbl HACTPOUTb YPOBEHb SPKOCTU
ocumnnorpada, TEMHy Temy, obown, pas3mep wpudta wm pasmep
oTObOpaXkeHus.

YpOBEHb APKOCTU: 4TOObLI HACTPOUTL APKOCTb AMCNEs 3KpaHa, He0bXxoanmo
nepeTawnTb NHONKATOP COCTOSAHUS.
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TemHas Tema: 9T0 (PyHKLMA MCNOSIb30BaHMNA YEPHOro POoHa, YTOObI MPOAINTD
CPOK cny>xbbl 6baTapen Ha HEKOTOPbIX 3KPaHaXx.

O6oun: YcTaHoBKa 060€eB aKpaHa.

Paamep wpundTta: VIameHeHne pasmepa wpudTa gucnnesd CUCTEMbI.

Pasmep OTO6pa)KeHVIF|Z YBennyeHne wnu YMEHblLLUEeHne 3n1eMeHTOB Ha
9KpaHe. HeKOTOpre NMPUNOXEHNA Ha 3KpaHe MOIryT USMEHATb NMOJIOKEHNE.

3ByK

Haxmumnte Ha 3Ha4yoKk «sound» v nepeTawmnTe WMHOANKATOP COCTOAHWUS B
pasgene 3ByKa, YTOObl M3MEHUTb FPOMKOCTb MynbTUMeAua, rPOMKOCTb
OyaunbHMKa N TPOMKOCTb YBeJOMIEHUIA. HaxxaB Ha menoguio yBeJoM/IeHNS
NO YMOJYaHNIO, NMPOMONTECH MO CMNNCKY BBEPX N BHU3, 4YTOObI BbiOpaTb
Menoauto, 3atemMm HaxmmTe Ha «OK».

XpaHeHwme

Haxmunte Ha «OVU2rage», 4TOo6bl BOWTWM B WHTEPENC MpocMoTpa
NPOCTPAHCTBA [O/19 XpPaHeHWs, 3aTemM npocMoTpuTe OOLLIYy0 eMKOCTb
XpaHunuuia, paamMmep OOCTYMHOro MPOCTPaHCTBA, a Takxe pasmMmep namaTtu
NPUNOXEHN (OaHHbIE TMPUNOXEHNA W MEeOVNAKOHTEHT), N306paXxeHun,
B1OE0, ayamo (My3bika, pPUHITOHbI, MOAKACTbI U T. A4.), 3arpy>KaemMoro KOHTEHTa,
OAHHbIX K3La u T. A.

306

Ecnn nopgkniodeHo USB-yctponctBo, o0Tob6pasutca o0waa eMKOCTb
XpaHUNuLa WU AOCTYMHbIA pasmMep MamMATW, a TakkKe MOXHO yaanuTb W

otchopmaTmpoBaTb SD-kapTy.

CHMMMOK 3aKpaHa

PykoBopgcTBO no akcnnyartayum. Ocymnnorpad nnaHwetHbin VESNA OVU2
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HaXxXmmte Ha CHMMOK 3KpaHa, 4TOobbl BOMTM B HACTPOMKN COXPaHEHUS
CHMMKOB 3KpaHa, 1 BKtounTe napameTp «Save screenshot to U disk». Korga
coegnHeHne c¢ U-guckom OygeT pacrno3HaHO, CHUMMOK 9KpaHa 6yaer
coxpaHeH Ha U-gucke nepsbiM (NyTb - PictureScreenshot). Mpwn otcyTcTBUNK
ancka U ecnm guck NoakatoyeH, OH COXPaHSETCS B JIOKaIbHOM XpaHUALLLE.

A3bIK 1 meTOoq BBOAA

HaxxmuTte Ha 3Haukun «System — language» 1 BBoaa, YToObl yCTaHOBUTb A3bIK
cucTeMsbl 1 crocob BBoa.

A3blk: gobaBbTe A3bIK W MepeTaliMTe ero Ha nepByld MO3ULMIO CrMcka
A3bIKOB, YTOObI cAenaTb ero CUCTEMHbIM A3bIKOM.

[MpoBepka opdorpapumn: ecnun aTa GYHKUMA  BKAOYEHa, byaet
aBTOMAaTMYECKWM NPOBEPATLCA NPaBUIbHOCTb BBOAA TEKCTA.

OKpaHHas kKnaBmaTypa Bk/o4yaeT B cebs knasmaTtypy Android m Gboard,
HaXMWTE Ha 3HA4YOK yrnpaBleHUs SKpPaHHbIMW KnaBuaTypamu, 4YTOObI
OTK/TIOUYNTb OOHY N3 HUX.

[lononHuTenbHblE HACTPOWMKW BKAKOYAKOT NPOBEPKY opdorpadun, cnyxoy
aBTO3aMNoONIHEHWNS, NNYHbIN CNOBapb, CKOPOCTb YKa3aTess.

Hata n Bpems

Haxmunte Ha «System» — 3Hauku paTtbl U BPEMEHWU, YTOObI YCTAaHOBUTb
CUCTEMHYIO OaTy 1 BpeEMS.

icnonb3oBaHmMe ceTeBoro BpEMeEHW: eCn 9Ta OMnuusa BKIOYEHa, B Ka4eCcTBe
CUCTEMHOIO BpeMeHn OyaeT Mcronb3oBaTbCA BpPeMs, MpenocTaB/ieHHOe
ceTblo.

[Tocne BKAKOYEHUS BTOrO napameTpa aOaty m BpemMa HeEsb3d YyCTaHOBUTb
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BPY4HYIO.
YcTaHOBUTL AaTy: YCTaHOBKA CUCTEMHOW OaTbl BPYYHY!IO.
YcTaHOBUTbL BpeMS: YCTaHOBKA CUCTEMHOIO BPEMEHU BPYYHYHO.
BbibpaTb YacoBOW NosiCc: YCTaHOBKA YaCOBOIo Nosica BPY4HYHO.

icnonb3oBaTb 24-4aCOBYO CUCTEMY: ECNN 9Ta ONUMSA BKKOYEHA, CACTEMHOE
Bpems byaeT 24-4acoBbiM, a ECNN BbIKJTIOYEHA, 12-4aCOBbIM.

06 ocuwmnnorpadge

B nHtepdence «About» cogepxumntca topugnyeckas nHpopmauung, sepcus
Android, IP-agpec, Homep cbopkin un gpyras nHpopmauus.

[MopoepxmBaemble obHoBNEHNA OHNaWNH: obHoOBNEHNE

BK/TIOYEHWA/BbIKTIOYEHUSA CUCTEMbI, OOHOBNEHWE NPUOXEHNSA, OOHOB/IEHNE
nHTepdeinca 3arpy3kim, 06HOBMEHME PyKOBOACTBA NOMb30BaTENS...

12.3 Ynpasnenmue cdannamm

MpunoxeHne meHepxepa dannoB MoXeT obecneynTb ObICTPbIA OOCTYMN U
yrnpaBneHmne pasnmnyHbiMuy pannamm, XpaHsaLWwmmmnca Ha obopygoBaHuNIA.

Haxmumnte Ha 3Hadok npunoxeHus «Files» Ha akpaHe rnaBHOW CTpaHWULpbI,
4TO6bI BONTN B MHTEP(ENC yrnpaBneHms ¢aimnos.

Recent: nokasbiBaeT painbl, KOTOpbIE ObIN HEQABHO OTKPbLITHI

Classification: npocmoTp darnoB no Tmnam, BKIO4Yasa nsobpa)xeHus, BUAEO,
ayamno, OOKYMeHTbI, 3arpy3kumn, OVU2 uT. a.

Local: npocmMoOTp coaepXumoro, XpaHsilerocs B ocuwunnorpade, B
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TPaauLMIOHHOM pexmnme cnmcka nanok. Ecnu nogkniovyeHo USB-ycTpoincTso,
copepxmmoe USB-ycTporcTBa TakXe MOXET ObITb AOCTYNHO Yepe3 BHELLHEE
XpaHUNuLe.

[na paboTbl ¢ harnamm NPoOCTO HAKMUNTE U yaepXMBamTe ognH dann, 4Tobbl
BbibpaTb ero. BoibpaHHbI hann byaeT NnOMeYeH CUHUM cMBONOM ». 3aTem
Ha)XMNTE ocTaBLuMeca annbl Ons Bbibopa. 3aTeM HaXXMUNTE Ha OCTaBLLUMNECS
dannbl, 4TobbI BbIOPaTh NX. ECN Heobxoammo BbibpaTh BCe (halisibl, HAOXXMUTE
3HaA4YOK B NpaBOM BEPXHEM YI/ly 3KpaHa N HaxXmMuUTe Ha «Select all», 4To Takxe
BKJIHOYAET KOMNMMpPOBaHWeE, Bbipe3aHune, cxatue, NnepenmMeHoBaHmne n gpyrme
onepaunn. Haxxmunte 3Ha4OK KOP3UHbI, 4TOObI yaanuTb ansbl.

12.4 Kanbkynarop

HaxmuTe Ha 3Ha4yoK KanbKynsTopa Ha rnaBHOW CTpaHuLe, YTobbl OTKPbITb
NpUNoXeHne KanbKynsatopa.

KaanynﬂTop MOXET BbIMOJIHATbL TMPOCTblI€ BblHNC/IEHNA  CITOXEHNA,
BblMNTaHWA, YMHOXEHWNA N OE€NEHNA, a TaKXe Hay4YHble BblHNCITEHNA.

12.5 Bpaysep
Haxmute Ha 3Ha4yok Opay3epa Ha raBHOW CTpaHuue, 4YTobbl BOWTU B

nHTepgenc bpaysepa. [locne aToro, ecnu COCTOAHUE CETU XOpoLlee, OH
MOXET NOoNMy4YnTb AOCTYN K IHTepHeTy.

12.6 Nanepen

Haxmute Ha npunoxeHue «Gallery» Ha rnaBHOW cTpaHuue uHTepdeica,
4yTOObl BOUTU B MHTEpPdENC NPOCMOTPa MN300paXxeHUW, Kak NoKasaHo Ha
puycyHke 12-8.
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PucyHok 12-8. VIHTepdeinc npocmMmoTpa nsobpaxeHum

[anepes npenocTaBnsieT NOKaNbHO COXpaHeHHble doTorpacdun/Bmuaeo ¢
dyHKUMAMN  NPOCMOTPa  M300paxeHunn/Bnageo ©n  pegakTUpPoBaHUA
doTorpadpui.

B uHTepdenrice npocmoTpa M300paxeHNn nN306paKeHnss N BNAEO MOXHO
KnaccuguumpoBaTb MO pasHbIM KaTeropusiM B COOTBETCTBUW C METOLOM B
BEPXHEM JIEBOM Yrly W HaXumMaTb Ha HUX, 4YTOObl MpocmaTpuBaTb
n3006paxeHns Nnn BULEO.

[Mpy NpocMoTpe N306pPaXKEHUN HAXXMUTE HA HUX, YTOOblI OTOOPA3nNTb X Ha
Becb 3KpaH. [Mpn npocmoTpe BMAOEO npoBeauTe nanbLEeM BNEBO U BrMpPaBo,
4TOObI BbIOPATh BUOEO, KOTOPOE HEOOXOAMMO BOCMPOM3BECTN. HaxxmumTe Ha
KHOMKY BOCMNPOM3BEAEHNS B BUAE TPEYrofbHUKA, W BUOEO HAYHET
BOCMNPOM3BOANTLCA  aBTOMAaTUYECKW. KocHunTecb  3kpaHa,  4TOObI
NPUOCTaAaHOBUTb BOCNpomn3BeaeHme. B pexxnme otobpaxeHmnm Ha BECb 9KpaH
nepetawmte wn3obpaxeHnsas BNEeBO W BMNpaBo, 4YTOObl MNPOCMOTPETH
npenblaoyLlime n cnegyowme n3obpaxeHums. HaxxmmTe Ha KHOMKY nepexofa Ha
lar Hasaf, 4Tob6bl BbIATU M3 MOMIHO3KPAHHOIO pexmnma, Kak rnokasaHo Ha
puycyHke 12-9.
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PucyHok 12-9. VIHTepdenc noNnHO3KpaHHOIo NPOCMOTpa N306paxeHnm

Mpn npocmoTpe M306paXeHUM U BUOEO HaAXMNTE Ha OMUUIO B MNPaBOM
BEPXHEM YI/ly 9KpaHa 1 LWEeNKHUTe, YToObl BbiOpaTb 9nemMeHThbl. I3o06paxeHuns
N BUOEO MOXHO BblOpaTb. HaxxmmTe Ha 3Ha4YOK KOP3MHbI B MPaBOM BEPXHEM
yrny aKpaHa, 4tobbl yoanmntb n3006paxeHuns nnm suaeo.

Mpn nogknoyeHnn USB-yctpowmctBa K ocuwnnorpady, ecnn Ha USB-

YCTPOMCTBE €CTb W3006paxeHuss nnm BWUOEO, OHWM OyayT aBTOMAaTUYECKW
oTobpaxaTbcs B MHTEpdENCE NPOCMOTPa N300paxKEHN.

12.7 Kanenpgapb

HaxmwuTte Ha 3Ha4ok npunoxeHuns «Calendar» Ha aKpaHe rnaBHOWM CTPaHWLbl,
4TOObI BONTW B MHTEP(dENC KaneHaaps.

Haxmunte Ha «TODAY» B npaBOM BEPXHEM Yriy 3aKpaHa, YToObl NepenTn
HENOCPEACTBEHHO K CEroAHsLLHEN aaTe.

HaxmunTte Ha gaTy B N€BOM BEPXHEM Yriy aKpaHa, YTobbl HACTPOUTb CTUIb
oTOOpaXeHnsa KaneHgapsa No gHAM, HefleNnaM N MecsLaMm.
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12.8 AnexTpoHHbIe MHCTPYMEHTDbI

Mpuno)XeHne aNeKTPOHHbIX MHCTPYMEHTOB MOXET NpPefoCcTaBUTb YO0OHbIN
Habop 9NEKTPOHHbIX MHCTPYMEHTOB /151 BbIYUCNEHUSA.

1202PM @ ¥
Res Vol divider cal
Reactance cal
Colored ring R cal
Resonant cal
RC filter

Parallel resistance

Three-terminal voltage

Node voltage division

Precise resistance

PuncyHok 12-10. QyHKUMSA 9NEKTPOHHbBIX MHCTPYMEHTOB A9 BbINCNEHNS
12.9 Yacbl

HaxXmmte Ha 3Ha4yoK BPEMEHMN Ha T[NlaBHOM CTpaHUUE WK 3Ha4YoK
npunoxeHuna «Clock», 4Tobbl OTKPbLITb 3KpaH HAaCTPOEK 4YacoB, Kak NokKas3aHo
Ha pucyHke 12-11.

ByannbHuMK

Add an alarm: HaxmunTte Ha KHOMKY «+» HUXXeE, 4TOObI 06aBUTb OYOUTBHUK U
co34aTb HAaCTPOMKMN.

Alarm time: nepetawmTe po30BYyO TOUKY Ha UndepbnaTe, 4ToObl YCTAHOBUTL
4yachbl, N NepeTawuTe eLle pas, 4Tobbl yCTaHOBUTb MUHYTHI.

Repeat: OOCTYNnHO C noHege/ibHKa no BOCKpeCeHbe, HaXXMNTE Ha 3HA4YOK
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KaneHgapss cnpaBa, 4TobObl BOWTW B KaneHgapb An8 WHOMBUAYaNbHOro
BblbOpa.

Alarm ringtone: Bblbepute wmenoguio OyaunbHMKa, NoagepXuBaeT
NoKanbHy Menoauto, CUCTEMHYIO Menoguto, OTCYyTCTBME MENOONN.

Label: npn cpabaTtbiBaHUM 6yannbHUK bynet oTobpaXkatbCa Ha aKpaHe.
Delete alarm: Haxmute Ha Bpems 6yannbHWKa, KOTOPOE HYXHO yOannTb, B
cnucke n BblbepuTte «Delete» B HMXKHEN YaCcTu CTPaHULbl peaakTUPOBaHNSA

OyaonnbHMKa.

Switch status: HaxmuTe Ha nepeknto4vatens 3a OyoubHUKOM, 4YTOObI
BKJTHOUYUTb NN BbIK/TIOYNTb €rO0.

MwupoBoe Bpems

Add region: Haxmmte Ha KHOMKY BHW3Y C Wn306paxeHmem rnobyca w
BblbepuTe ropop B C1cKe ropoaos.

Tanwmep

Add timer: BBegute 4ac, MUHYTbl U CEKYHAbl, HAXMWNTE Ha TPEYrosibHyo
KHOMKY, 4TOBbl HA4YaTb 06pPaTHbIN OTCYET.

Delete timer: Haxmute «DELETE», 4TO6bI yOanutb Tanmep.

Pause: Haxmwute Ha KHOMKY C [BOWHbIM MPSAMOYrofNbHUKOM, 4YTOObI
NPUOCTaAaHOBUTb TallMep.

CekyHpomep

Start: HaxxmuTe Ha TpeyronbHy KHOMKY, YTOObl HayaTb OTCYET BPEMEHM.
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Pause: Haxxmumte Ha KHOMKY C OBOWMHbLIM MPSMOYrOfIbHUKOM HUXE, YTOObI
NPUOCTAaHOBUTb CEKYHOOMEP.

Mark: HaxxmuTte Ha Kpyrnyto KHOMKY, YToObl coenatb OTMETKY.

12:02 em

MON._ JaN 1%

PucyHok 12-11. YcTaHOBKa BpemeHu

12.10 OTKnioueHme nuTaHna

Haxmunte n ynepxusante KHOMKY NUTaHWUSA @, YTOObl OTKPbITb MEHIO
HACTPOMKW BbIK/TKOYEHWA NUTAHWSA, KaK NOKa3aHOo Ha pucyHke 12-12. QyHkuumsa
BbIK/IIOYEHUS NUTAHUA COAEPXUT 4 BapuaHTa: BblK/NIHOYEHME, Nepe3arpysKa,
pPeXnm oXxuaaHus, 6noKMpoBka akpaHa.
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PucyHok 12-12. IHTepdenc BbIKTHOYEHNSA MATAHUSA

O
BbikntoueHue: Haxmunre KHomnky , YTOObI BbIKHOYUTb ocuunnorpaag.
Mepesarpyska: HaxxmmnTte KHOMNKy , YUTOObI BbIMOMHUTb NMepe3arpysky
ocuunnorpada.
Pexxum oxumpaHmsa: Haxmute Ha KHOMKY , 4TOObI nNepeBecTun

ocumnnorpad B pexXnm oXXMUOaHUNs, HAXMNTE Ha KHOMKY NMMTaHUS @, 4YTOObI

BbIBECTU €Ir0 N3 peXmnma oXXmnagaHms.

S

BnoknpoBka 3akpaHa: Haxmute KHOMKY , 4TOObI 3abnokmpoBaTb
aKpaH ocuunnorpadga, NoBTOpUTE 3TO AENCTBUE, YTOObI pa3bnokupoBaTb
9KpaH.

12.11 NMpoBoguunk

Vicnonb3ymte 6pay3ep damnos ES gna 6ecnpoBogHon nepepayn damnos
ocuunnorpada Ha KOMMbOTEPbI 1 CMAPTEHOHbI.
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MoakntounTte ocumnnorpad K Wi-Fi n HaxogmuTecb B TOM Xe CETEBOM LUMIO3E,
yto ” KomnbtoTep/cmapTdoH, HaxmuTe «Network» B npaBor 4acTu
nonb3oBaTtenbckoro nHtepdenca ES file Explorer, 3atem HaxmuTte «View on
PC» n «TURN ON», 4ytobbl nonyunTsb ftp-agpec v nopr.

553PM » @

= A o View on PC

Network Status

<unknown ssid>
)
-
L]

Input the address on your PC

fp://192.168.2.129:3721/ <

TURN OFF

o0 < ® =] D) 2
PucyHok 12-14. ES file Explorer

Ha komnbloTepe: yctaHoBUTE nporpammy ftp-knmeHT, B KayecTBe nprmepa
3necb mcnonblyetcs FileZilla. Tlomectnte KomnbioTeEp U ocuwnnorpad B
OOVH CETEBOW L3, CO30aWTe HOBbIA CaWlT, WNCMNONb3YNTE MNPOTOKON
nepepgadin danmnos FTP, BBeouTte agpec XocTa W HOMep MopTa,
creHepumpoBaHHble npoBoaHmMkom dannos ES ocuymnnorpada, n yctaHoBuTe
TWN BXOOa B CUCTEMY - aHOHNMHbIW.

X || Remote site: |/

-4/

? .appMarkerCache
Protocol: | FTP - File Transfer Protocol v |2 estrongs
UserGuideCache
Alarms
Android
appMarket
Audiobooks
backups
DCIM

General Advanced Transfer Settings Charset

Host: 192.168.2.129 ‘ Port ‘ 3721 ‘

Encryption: | Use explicit FTP over TLS if available v

Logon Type: | Anonymous X

P S e I Iy

PucyHok 12-15. 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
NoAKNOYUTECH (BBOA YY4ETHOW 3aMMCKy 1 Napons He TpebyeTcs).

15115 4 ol T -

192.168.2.129

FTP Connect

URL 192.168.2129 Download

Port 37
Movies

CIM
Account DCIN

Password appMarket

backups
Mode
Pictures

Codec

Android
Title

UserGuide
Music

Podcasts

Ringtones °

&

PucyHok 12-16. ftp cepBep Ha cmapTdoHe

[Mocne 3aBepLUeHNA Npeobpa3oBaHUA OTKPONTE NpuioXeHne ansa paboTbl ¢
davnamn 1 BBeguTe nyTb smart/bin2csv, 4TOObl HAWTX YyCMeEeLHO
npeobpal3oBaHHbIN hanmn csv. Takme cdhamnbl 3aHMMaOT 6onbLION 06beEM.
[Nepepn KoHBepTaumen obpaTtnte BHUMaHME Ha OCTaBLLEECHA MECTO B MaMATN
ocuwnnnorpada (32 I'6, 6e3 yyeTa 3aHMaeMOro CUCTEMHOIO NMPOCTPaHCTBA).
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Fnasa 13. [lncraHUuMoOHHOE ynpaB/eHmne

B aTom rnaBe onucbiBaeTcs NPUMEHEHMNE XOCT-KOMMbIOTEPA, MOBUNBHOrO
ONCTaHUMOHHOro ynpaBnenma m komaHg SCPI, 4ytobbl NOHATb YHKLUMN
ANCTaHUMOHHOIO ynpaBneHus ocuunnorpada cepum OVU2.

e XOCT-KOMMbIOTEP
e MobunbHoe oNCTaHLUMNOHHOE yrnpaBneHmne

e SCPI

13.1 XocT-KOMnbIoTEP

[ns ynpaBneHust npnbopom ¢ NOMOLLbIO MPOrpaMmMHOro obecnevyeHums XocT-
KOMMblOTEPA CHavyana Heobxognmo ycTtaHoBUTb pgpaveep NI, 3atem
3arpysntb W YCTaHOBWUTb nporpammHoe obecnedyeHne RemoteDisplay.
[laHHOe nporpammHoe  obecneyeHme nNPUMEHMMO  TONMbKO AN
ocumnnorpada cepunmn OVU2.

13.1.1 YcraHoBKa nporpamMmMHOro oéecne4yeHms XocT-KoOMnbioTepa

MpunmeuyaHwme: [MporpammHoe obecneyeHmne XOCT-KOMMbIOTEPA
nogaepXmnBaeT TONbKO onepaunoHHyto cuctemy Win7 nnmn 6onee no3gHIoL0
Bepcuto. CHayana Ha KomnbloTEPE HEobxoammo yctaHoBUTb apamneep NI-
VISA.

13.1.2 MMopaxnioueHme XOoCT-KOMNbIOTEpa

MopknioueHme c¢ nomowbio USB: noagknwoumte USB-ycTpomcTteo K
KOMNbOTEPY U ocumnnorpady ¢ nomoubio USB-kabensa nepegaynm gaHHbIX.
[Mocne Toro, Kak KomMnbtoTeEpP pacno3HaeT USB-ycTpomncTBo, OTKPOMTE XOCT-

N.©

KOMMbIOTEP, YCTAHOBUTE PEXUM NoaknoyeHmnsa Ha US , N Hdopmaums

o6 ycTpomcTtBe oTObGpa3uTcA B none oTobpaxeHus wWHdopmaumnm o6
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YCTPOWCTBE B MPaBOM HMXHEM Yyrny. OTO O3HayaeT, 4YTo ocuwunnorpad
HangeH. HaxmuTte, 4Tobbl NOOKNOYNTLCA K BblIOpaHHOMY ocumnnorpady.

MopkntoueHme ¢ nomowbro WIFI: B HacTpoikax ocumnnorpada — MEHIO
WLAN Bbibepute WIFI n nogkntounte 10T Xe WIFI K komnbloTepy, 4TobbI
yb6enonTbcs, 4TO KomMnbloTep M ocuywnnorpacd HaxogaTca B O4HOM CeTW.

OTkponTe xocT-komnbtoTep, yctaHoBuTe Net , B KayecTBe pexwmma
noakato4YeHnsa, m unHdopmauna ob YycTpoucTBe oOToOpasnTcsa B Mnone
oTobpaxeHuss nHpopmaumm 06 yCTPOMCTBE B MPaABOM HUXHEM yrny. ITO
O3HavaeTt, 4Tto ocuwnnorpad HamgeH. Haxmwurte, 4yTo6bl NOOKNIOYNTLCA K
BblIOBpaHHOMY ocuwmnnorpady.

MopknioueHne c¢ nomouwbio BBopa IP-apgpeca: B cnyyae ceteBoro
nopgkntoyeHna (WIFI nnn LAN) Hanpamyto BeeaguTe |[P-agpec nogknoyaemoro
ocumnnorpada B none oOTobpaxeHusa wHpopmauun o6 YCTPOWMCTBE
ocumnnorpada B MNpaBOM HMXXHEM Yriay, a 3aTeM HaXMWUTe Ha KHOMKY
COCTOSIHUS  NogkKtodeHnsa  ocuwnnorpadga. XocT-komnbioTep  Oyoer
NOAKIOUYEH K ocumnnorpady, COoTBETCTBYOLEMY BBeAeHHOMY |IP-agpecy.
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13.1.3 OnucaHme ocHOBHOro nurepdenca

6 7 9

8

PucyHok 13-2. IHTepdenc xocT-koMnbloTEPA

1.

BK/THOYEHWA/BbIKTIOYEHUSA

KHonka

XOCT-KOMIMbKOTEPA

HaxxmuTte, 4ToObl BbINTA 13 NPOrPamMMHOro
obecnevyeHnss XOCT-KOMMNbKOTEPA

2. KHonka

noakntoYeHnsa ocumnniorpada

COCTOAHNA

KHonka nmeet 0Ba COCTOAHNA:

3eneHbin LBET: noaKnoyYeHme K

BblIbpaHHOMY ocuunnorpady npv HaxaTun
OTK/OYEeHne

KpacHbin oT

ocumnnorpada npu HaxaTuun

LBET:

s I

Kamepbl

KHonka ObicTpon

Haxmunte, 4tobbl 6bICTPO caenatb CHUMOK.
CHMMKWM XpaHATCS B NOKasIbHOM KaTtanore
C:\Users\Public\Pictures

()
4, KHOI'IKa BMaeosanncu

Haxmunte, 4To6bl BKIOYNTD NN BbIK/THIOYNTb
dyHKUMIO BUAgeosannucn. Bugeo xpaHaTcs B

J1OKaJ/IbHOM KaTtanore
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C:\Users\Public\Videos

5. KHonka XxpaHeHust Ha
XOCT-KOMMblOTEPE

3a,u,aeT MeCTa XpaHeHnA CHUMMKOB W«

BUaeo3anncen

D ==

noakntoYeHns ocumnnorpada

Boibop  pexuma

[ocTynHbl noakntoyeHms ¢ nomoLbio USB n
WIFI

MpunmevaHue: lNMogknovyeHMe C MNOMOLLBIO
WIFI

ocu,vmnorpacb N KOMMbOTEP HAXOOATCA B

AOJ1IXXHO rapaHTNpPOBATDb, 4yToO

OJJHOWN ceTn
7. ObnacTb oTO6paXKeHms XoCT-| CUHXPOHHOE oTobpaxeHune C
KOMMblOTEpPa ocumnnorpacdom
8. OTobpaxkeHmne OTtobpaxeHne wmogenn ocumnnorpada,
MHpOopMaLnn 06 |pexnma NOOK/THOYEHUS, CEPUNHOro
ocuunnorpade HoOMepa, |IP n gpyron nHpopmaunn, Boi6op
ocuwunnorpada gna noakItyYeHns
9. O6bnactb ynpasneHnsa | KHonka ob6nactu ynpaBneHus Qopmon
dhopmon curHana XOCT-|CUrHana unumeet Ty Xe QYHKUWIO, 4TO U
KOMMblOTEPA KHOMKa Ha ocuunnorpacde

13.1.4 Onucanme pabouero

mHTepdenca

XocT-KkomnbloTeEp 1 ocuwunnorpad oTobpaxaroTcs CUHXPOHHO, a PEXUM

paboTbl C OCUMINOIrPaMMOM N PEXNM OTKPbITUS 1 3aKPbITUA MEHIO Takme Xe,

Kak U Ha ocuwnnorpade; nesas KHonka MbIlLX N PexXnm paboTbl ogHUM

nanbLUem Takme Xxe, n oba oHun
LLieNT4Ka, NepeTacknBaHusa U T. 4.

MOTYT BbIMNMO/MHATbL onepaunn CKOJIbXEHWNA,

13.1.5 XpaneHme » NpOoCMOTpP N306paxKeHniA u BUREO

HacTpoumkn xpaHeHnsa n3o6pa>keHnin n BUaeo:

y y o y
OTKpOWMTE HACTPOWMKK XPaHWUNLLA XOCT-KOMMbOTEPA . 3apaiiTe MecTo

XPaHeHns N300paxXeHni U BUAEO, Kak NOKa3aHO Ha PUCYHKE HUXE:
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Setting A

Snap: | Ci\WUsers\Public\Pictures

Record: |C:\Users\Public\Videos

Ok Cancel

PucyHok 14-3. HacTpoiika xpaHunuiia XocT-KoMrbtoTepa

CHumMmKK xpaHsiTca B nokanbHom katanore C:\Users\Public\Pictures no
ymMmon4aHuio. Mbl Tak)ke MOXEM XPaHUTb UX B Katanore, KOTOpbIA Mbl camMu
onpegensiemM B COOTBETCTBMMN C HaWMMWU COBCTBEHHbIMW NOTPeEBGHOCTAMM.
Hanpumep, mbl xpaHum doTtorpadumn B katanore «mini photo» Ha gncke E-
drive. MecTo XpaHeHus BMOEO MOXHO 3aAaTb TakMM Xe obpasom, 1 3aTem
HaXkaTb Ha «OKb».

Setting » |Browse for Folder

ER—Ex

Snap: ‘ C:\Users\Public\Pictures ‘

& | Pictures

Windows {C:)

Software (D:)

v SC (E:)

OK Cancel BANDIZIP-PORTABLE-GL-64BIT
Clash for Windows

Continuum

DAUM

DriverGenius

Record: ’”C:'\Users\PublicWideos

mini photo
Netease

Cancel

PucyHok 13-4. IameHeHne KaTtanora xpaHeHusi

MpocmoTp n3obpaxeHnn n BNQEO:

OTkponTe Katanor xpaHeHuUsa mM3obpaxeHwun (Buaeo), YToObl NMPOCMOTPETH
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n306paxceHuns (BMAEO), XpaHALLMECHA Ha XOCT-KOMMbIOTEpPE.

= | mini photo = (] X

“ Home Share View 0
<«

v. A » ThisPC » SC(E:) » miniphoto v C Search mini photo

~
B This PC
J 3D Objects
I Desktop

B odimidis 2020010411930, 20200104111932, 2020010411193,
5 bmp bmp bmp

\@ Downleads
d Music

| Pictures

M smart

B Videos

‘s Windows (C:)
- Software (D:)
- SC(E)

3 items
ny

H1 T

PucyHok 13-5. [1pocmMmoTp n3obpaxeHuim

13.2 Mo6mnbHoe AMCTaHLMOHHOE yNpaB/ieHne

Ocuwmnnorpadbl cepumn OVU2 nogaepxmnBatoT UCTaHLUMOHHOE yripaBneHne ¢
mobunbHoro TenedoHa (Android n iOS). [1ns aToro HeobxoaAnMO 3arpy3nTb
npunoxeHne Android nyctaHosutb ero. [1na iOS nepenanTte B marasuH Apple
n Hangute «Tablet Oscilloscopey, 4ToObl NONY4YNTb €rO.

[Mocne ycnewHoro noAKAYEHUS MNPUIOXEHUS MOBUNbHOE YCTPOWMCTBO

MOXHO MCMNOMb30BaTb ONA ynpaBneHunsa ocuuniorpadom mn otobpakeHus
nHTepdenca ocumnnorpada B pexmme peanbHOro BpeMeHMW.
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PucyHok 13-6. VIHTepdenc npnnoxeHus

19216842

PucyHok 13-7. YcnelwHoe nogkntoyeHmne npunoXXeHus

MpunoxeHmne Android MOXHO NOAKNOUYNTL ABYMSI CNOCObaMI:

1. cnonb3oBaHmMe nOpTaTMBHOWM  TOYKWM  OOcTyna  ocuwunnorpada:
MOOUNbHBLIN  TenedoH MOXHO NOAK/IIYNTL K TOYKe pocTyna
ocuunnorpada. Beeaute |IP-agpec ocuwmnnorpada 192.168.195.149 B
none |P-agpeca B npaBoOM HWXHEM Yyrny 9aKpaHa pAgns YCrewHoro
NOOKNOYEHNS C LENbIO YrpaBNeHNS;

2. lNlogknounte MobunbHbI TenedoH 1 ocunniorpad K CermeHTy ceTu nog
oOHMM MapLlpyTulaTtopom: npocmotpute |P-agpec ocuwmnnorpada wu
BBeguTe 9T0T IP-agpec B NpaBOM HMXHEM Yyrny MobunbHoro tenedoHa
ANS yCrewHoro noakato4YeHuns.
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PekomeHayeTca nepBbiyi CNOCO6 NOAKIIOHEHWS.

13.3 SCPI

Mpnbopbl cepun OVU2 nos3BonsT nporpaMmmMmunpoBatb W ynpaBnsiTb
undgposbiM ocuunnorpagom ¢ nomowbto kKomaHg SCPI («CtaHpapTHble
KOMaHAbl Ons nporpamMmMmpyembix NpnbopoB») ¢ KomnbioTepa yepe3 USB,
LAN vnn Wi-Fi.

[na nonyvyeHmna gONOAHUTENBHOW MHGOPMaLMM 06paTUTECh K PYKOBOACTBY
No NPOrpaMMmnpPOBaHNIO AAaHHOIO NpoayKTa.

FnaBa 14. ®yHKUMM OGHOBNEGHMA N MOAEPHM3 AL

B atolm rnaBe onucbiBaloTCA MeTOoAbl OOHOBNEHWS MNPOrpPamMMHOro
obecnevyeHnsa 1 gononHuTenbHblie MyHKUNW. PekomeHayeTcs BHUMATENbHO
npoYnTaTb 3Ty rnaBy, YTOObI M3y4nTb PyHKLMM OOHOBNEHUS ocuuniorpada
cepun OVU2.

e (OO6GHOBNEHME NPOrpaMMHOro obecrnevyeHus

e [lobaBneHme gONONHUNTENbHbIX DYHKLNIA

14.1 OGHOBNEeHMe NnporpaMmmMHOro obecneyeHms

KomnaHusa npounssBoguTenb 4acTo BbiNyCKaeT OOHOBNEHUS MPOrpamMmMHOro
obecnevyeHna pOna  CBOMX MPOAOYKTOB. Ina Toro 4tobbl OOGHOBUTDL
nporpaMmmHoe  obecnedyeHne ocuwnnorpadga, MOXHO  MOAKIOYUTb
ocumnnorpad k WIFI gna pabotbl B ceT M OTKPbITb MPUIIOXEHUE
SystemUpgrade ons npoBepkin n ycTaHOBKY OOHOBNEHUS.
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No new version!

o 4 @ | <)
PucyHok 14-1. NMpunoxeHne SystemUpgrade

VAN MpumeyaHme: ob6paTnTe BHUMaHME, YTO HEOOXOAMMO NOOAEPXMBATb
MOLLHOCTb ocuwunnorpada 6onee 50% npwv yctaHOBKE OOHOBNEHUNIN NN OIS
obHoBNEeHMA noaknvYnTe ocumnnorpad K agantepy, 4Tobbl NpeaoTBpaTUTb
aHoOManbHylo paboTy ocuunnorpada ns-3a HegoCTaToO4YHOWM MOLLIHOCTMW.

Y1066l NPOCMOTPETL TEKYLLEE YCTAHOBIEHHOE NporpamMmmHoe obecneyeHne
N NPOLWMBKY, HaXMWUTE Ha nporpammHoe obecneyeHne «App Store» Ha
cTpaHnue «Home», 4TOObI OTOOpPaA3NTb MHPOPMALMIO O MPOrpPaMMHOM
obecnevyeHun n npowmBke ocuunnorpadga Ha akpaHe «About». Cm. pasgen
13.2 «MarasuH NnpunoXeHunin».

14.2 [lo6aBnenme fONOAHMNTENbHbIX DYHKLMA

Haxmunte Ha 3Ha4yok «App Store» Ha cTpaHuue «Homey, 4ytTobbl 0TO6pPa3nNTb
YCTaHOBNEHHbIE N HEYCTAHOBNEHHbIE AEKOANPOBAHHbIE PYHKLMW Ha 9KPaHe
«About». Cm. pazgen 13.2 «MarasunH npunoXxeHuin».
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nard

PucyHok 14-2. YcTaHoBneHHas yHkuma (cnpasa)

Fnasa 15. CnpasouHan nngopmaynna

B oaTOom rnaBe ykazaHbl KaTeropuym u3aMepeHun, nogxogawme aonsg
ocumnnorpada, n NOAAEPXMNBAEMbIA YPOBEHb 3arpA3HEHUNSA OKPY>XKatoLLEn
cpenbl. PekomeHayeTca BHMMATENbHO NPOYnTaTb 9Ty rnaBy, YTOObl N3Yy4YNTb
ycnoBus ncnonb3oBaHus ocuunnorpada cepmn OVU2.

o KaTeropus namepeHus

e (CTteneHb 3arpa3HeHns

15.1 Kareropma namepeHms
KaTteropusa namepeHnm ocymnnorpacda

Ocuwmnnorpagpbl OVU2 B OCHOBHOM WCMNOMb3YKOTCA OIS WU3MEPEHUA B
KaTeropmm namepeHunm .

OnpepeneHne KaTteropmmv n3aMepeHus
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Kateropus namepeHun | npegHasHadeHa onst USMepPEHUN, BbIMONHAEMbIX B
uenax, He noakatyeHHbix Hanpsmyto kK CETU MUNTAHUA. Tpumepamn
ABNAIOTCA M3MepeHuns B Uensax, He nogkntodeHHbix K CETU NMMTAHUA, n B
creymanbHO 3aluLLEHHbIX (BHYTPEHHUX) uensx, noakntodeHHbix kK CETU
MMTAHWNA. B nocnegHem cnydae nepexogHble HanpsXeHus SBASAKTCS
NEPEMEHHbIMN; MO 3TOM NpuUYMHEe  CcnocobHoCTb  0b6opyaoBaHMA
BblOEPXNBATb NEepPeEXoHble Harpy3ky CTaHOBUTCS N3BECTHA MOJIb30BaTENIO.

Kateropusa namepenHunin |l npegHasHadeHa gns n3MepeHuii, BbINMOHAEMbIX B
Lensx, HenocpencTBEHHO MOAKMKOYEHHbIX K HU3KOBONIbTHOWM YCTaHOBKE.
Mpnmepammn aBNAKOTCA U3MEPEHUA Ha ObITOBbLIX NMPMbopax, MopTaTUBHbIX
WHCTPYMEHTaX 1 aHanorm4yHom obopynoBaHuu.

Kateropusa namepenun lll npegHasHavyeHa ons n3amepeHunin, BbiNoHAEMbIX B
3gaHun. Npunmepamn 9BNAOTCA N3MEPEHNA Ha pacnpenennTesbHbIX LWNTAX,
aBTOMAaTMYECKMX BbIKIOYATENAX, aneKkTponpoBogke (Bknto4vaa kKabenw,
LUWHbI, pacnpenennTesibHble KOPOOKW, BbIK/lOYATENW, pPO3eTKn) B
CTaUMOHApPHOW YCTaHOBKE, a TakXe Ha 060pydoBaHUN MPOMbILLIEHHOIO
HasHa4YeHMss N  HeKoTopoM  Apyrom  obopygoBaHuW,  Hanpumep,
CTaUMOHAaPHbIX ABUraTensax ¢ NOCTOAHHbIM NOAKIIOYEHUEM K CTaLlMIOHAPHON
yCTaHOBKe.

KaTeropusa namepeHunn IV npegHasHadyeHa ana M3amepeHun, BbIMONHAEMbIX
Ha NCTOYHUKE NUTAHUA HN3KOBOJIbTHOW YCTAaHOBKW.

Mprmepamn ABNAKOTCA CYETUYMKN 3NIEKTPOIHEPTUN U N3MEPEHUSA Ha
NepBUYHbIX YCTPOMNCTBAX 3aLLNTbl OT CBEPXTOKOB 1 YCTPOWCTBAxX ynpaBneHus
nynbcauusiMmu.

Cnoco6HOCTb BblAepXXMBaTb KpaTKOBPEMEHHbIe BO34EeNCTBUA

&Makcmmaanoe BXOOHO€E HanpaXXxeHne aHaaoroBoro Bxoaa

Kateropua | 300 B (cpepHekBapgpaTuyHOoe 3HavyeHue), 400 B (nmukosoe
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3Ha4yeHue).

15.2 CTeneHb 3arpAsHeHMA

CreneHb Ocuwmnnorpadsbl cepun OVU2 moryTt paboTaTb B cpefax co
3arps3HeHus CTeneHblo 3arpaAs3HeHns 2 (MnNn CTeneHbto 3arpssHeHns 1).
KaTteropuun CteneHb 3arpasHeHns 1: 3arpasHeHrie OTCYTCTBYET U MMeeT
CTeneHu MECTO TOJIbKO CyX0e, HenpoBoasaLlee 3arpsa3HeHne. 3arpsisHeHmne
3arpaAsHeHus He OKa3blBaeT HMKaKoro BNmnaHua. lNprumep: Ynctasa KoMHaTa nnu

KOHOMNLUMNOHMPOBaHHOE OCbI/ICHOG nomMmeLleHme.

CreneHb 3arpasHeHns 2: 06bI4HO HabnoaaeTcs ToNbKO Cyxoe,
HenpoBoAsLLEee 3arpsA3HEHMe.

VHorga MoxeT BO3HMKATb BpeMeHHas NpPoBOAMMOCTb, Bbi3BaHHasA
KoHaeHcauwmen. Mpumep: cpena B 06bIMHOM NOMELLEHUW.

CTeneHb 3arpsisHeHns 3: BO3HUKAET TOKOMPOBOAsLLEee
3arpsAsHeHME UK Cyxoe HeNpoBoAsALLEe 3arpsa3HeHNE, KOTOPOe
CTaAHOBMTCS TOKOMPOBOAALLMM N3-3a KOHAeHcauun. MNpurmep:
3allUMLLeHHas cpeaa Ha OTKPbITOM BO3/yXe.

CrteneHb 3arpsi3HeHuns 4: 3arpsisHeHme, KOTopoe co3aaeT
NOCTOSIHHYIO MPOBOAMMOCTb 3a CHET NPOBOAALLEN NbINN, AO0XOSA
nnu cHera. Npumep: MecTa Ha OTKPbITOM BO3AyXe.

Fnasa 16. Nonck n ycTtpaHeHme HemcnpaBHOCTEMN

1. Echm ocumnnorpad He 3anyckaeTcss MNpu BKJAYEHUN MNNTaAHWA,
BbINOJIHNTE cniegyowme nencTens:

e [lpoBepbTe LWHYP NUTaHWSA, 4TOObI ybeauTbCsi, YTO OH MpPaBUSIbHO
NOOK/OYEH 1 Nofada NMTaHUSa B HOPME;

e [lpoBepbTe KHOMKW  BK/OYEHUNA/BbIKIIOYEHNA  MUTAHWSA, YTOObI
ybeamTbCcs, YTO OHWM HaxaTbl, N NpPU MNCMNONb30BaAHUN aKKYMYNATOPAa,
NpoBeEpPbTE, HAXOOUTCS NN OH B XOPOLLEM COCTOSIHNN;
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[MpoBepbTe OGNOKMPOBKY BbIKIOYEHUSA MUTAaHMA Ha H6OKOBOW CTOPOHE
ocumnnorpada;

Ecnn npobnema He NcYe3HET, CBAXMUTECH C KOMMaHmen [ocTaBLMKOM,
N Mbl OKa>XeM BaM NMOMOLLIb.

Ecnn nonyyeHHble (pOopMbl CUrHANOB HE OTOGPaXKarTCA Ha AKpaHe Npum
noAK/JIOYEHHOM WMCTOYHMKE CUrHana, BbINOJMHUTE cneaylowme
AEeNCcTBNA:
[MpoBepbTE NPaBUNILHOCTb NOAKMOYEHUNSA NPOOHMKa K pa3dbemy BNC;
[MpoBepbTe MNPaBWUIbHOCTb MOOKIOYEHUS MPOOHMKA K WCTOYHUKY
CUrHana;
[MpoBepbTe NpaBUIbHOCTbL BbiI6Opa TNa TPUIrepa;
[MpoBepbTe NpPaBUIBHOCTb HACTPOMKW yCnoBuin  cpabaTbiBaHUSA
Tpurrepa;
[MpoBepbTe, NPaBUIbHO N paboTaeT NCTOYHNK CUTHanNa;
[MpoBepbTE, BKKOYEH N KaHan;
[MpoBepbTe NPaBUNBbHOCTb YCTAHOBKN KO3 dUUMEHTa BEPTUKANBLHOIO
MacLuTabrnpoBaHus;
Y6eountechb, 4TO NpMbop HaXoAUTCSA B COCTOAHNIN OXUOAHWS OOVNHOYHON
nocnegoBaTeNbHOCTW AN Tpurrepa.

Set
Haxmunte , YTOObI NEpeanCcKpeTN3NPOBaTb CUrHaI.

Ecnn namepeHHaa amnnutyaa HanpsbkeHms B 10 pa3 6onblie vnan
MeHbLUe (paKTNYeCKOro 3Ha4YeHuS:

[lpoBepbTe, COOTBETCTBYET JIM YCTAHOBJIEHHbLIN KO PUUMEHT
3aTtyxaHus KaHana KoappuumeHTty  3aTyxaHus hakTnyeckn
MCNONb3YEMOro NpobHuKa

Otob6paxxeHne ¢dopmbl CcurHana ecrtb, HO OHO HEe MOXET ObiTb
CTabWMNbHbIM:

[MpoBepbTe WCTOYHWK TpuUrrepa B MEHKO Tuna Tpwurrepa, 4ToObI
ybeanTbes, YTO OH COOTBETCTBYET (haKTUYECKN NCMOSIb3yEMOMY KaHany
CUrHana;
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[MpoBepbTe TN Tpurrepa: onsa obLero curHana UCnosb3yeTcs Pexum
Tpurrepa no poHTy, a ANa BUOEOCUrHana — pexmnm Tpurrepa no B1Uaeo.
icnonb3yeTca TONbKO NpaBUbHbIA PeXUM Tpurrepa, opma curHana
MOXET OTobpaxaTbcs CTabUbHO;

MpoBepbTe YypOBEHbL LIymMa WCTOYHWMKA CUrHana. YCTaHOBUTE PEexXnm
CBAA3W TpUIrepa Ha MofaBleHne BbICOKMX 4acTOT WM nopaBleHune
HU3KWUX 4acToT, 4TOObl OTMUNLTPOBATb BbICOKOYACTOTHbIE WA
HN3KOYaCTOTHbIE LLYMOBbIE MOMEXMW.

dopma curHana ortobpaxaeTrcd, HO He COOTBeTcTByeT opme
BXOLAHOI0 cUrHana:
[MpoBepbTe NMPaBUIbHOCTb HACTPOWMKUN pPexXmma COMNPSKEHUS B MEHIO

KaHana.

-
Ecnn nocne HaxaTms Ha KHOMKY . HeT n3obpaXxeHna Ha
auncnnee:

Ybeguntecb, 4TO ycTaHoBNeH pexum Tpurrepa «Normal» m ypoBeHb
cpabaTtbiBaHMNSA Tpurrepa He BbIXOOUT 3a npenenbl GopMbl curHana.
YcTaHOBUTE UEHTPasbHbIM YPOBEHb TpUrrepa M YCTAaHOBUTE PEXUM
Tpurrepa «Auto».

[NpoBepbTe, 0TOGpaxaeTca N n3o06paxeHne Ha BECb 9KpaH, U ecnmn aa,
BbINONTE N3 peXrma rnokasa.

Ecnn otobpaxeHme CTaHOBUTCA MeaJsieHHee MNoc/ie YCTaHOBKW
cpenHero BpemeHm Bbl6opKu:
Ecnn cpegHee Bpemsa npeBblliaetr 32, 9TO HOPMAasbHO, 4YTO 00Las
CKOPOCTb CTAHOBUTCA MeO/IEHHON.
MO>XHO YMEHbLLUNTb CPeAHEE BPEMS.

OTto6paxxaeTca chopma BOJIHbI N€CTHUL,bI:
970 AABNEeHMe ABNSETCA HOPMasbHbIM, MOCKONbKY CTPOYHas pa3BepTka
CNMNWKOM Mana, WU €e MOXHO YBEeNUYNTb, 4YTOObl MNOBLICUTb
FOPN30HTaNbHOE paspeLleHne 1 yayyLllnTb OTOOpaxeHune;
Tun oTobpaxeHns MOXeT ObiTb «IMHENMHbIM». CoeguHeHne mexay
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TOYKaMn BbIGOPKM MOXET MNPUBECTN K OTOOPaXXEHMIO CTyneH4aToun
dopmbl curHana. Ity Npobnemy MOXHO PEeLUnNTb, YCTAHOBUB PEXUM
OTOOpaxXeHUst «ToYKan.

9. Mpun oTobpaxeHnn ¢dopmbl curHana HabnwpgaeTca yCTOMUYMBOCTDb
n3o06paxxeHusn:

e [laHHOE dBNeHMe ABNAETCA HOPMasibHbIM, MOCKOJbKY BpeMmMs
COXpPaHEeHMA MOXEeT ObiTb YCTAHOB/IEHO CAULIKOM 6onbwuMm, a
coxpaHeHne ¢GopMbl CUrHana CBWUOETENbCTBYET O COXPaHEeHUn
BUONMOCTW;

e [lpyymHa MOXET 3aKto4aTbCA B TOM, YTO PEXMNM BbIOGOPKN YCTAaHOBNEH
Kak ormbawLwmn, n ero MOXHO WN3MEHUTb Ha HOpMasbHyl dhopmy
curHana gns HopmanbHOro otobpa)eHums

10.Bo Bpems namepeHms namepeHHoe 3Ha4YeHne oTobpakaetca KaK-----

e JTO fIBNEHME ABNAETCS HopManbHbiM. Ecnu cdopma curHana kaHana
oTobpaxaeTcsi 3a npepgenamm obnactm oTobpaXeHwusl, N3MEPEHHOE
3HayeHne oTobpaxaeTca  Kak - -------- . Ecnn  otperynuposatb
BEPTUKA/IbHYIO  YYBCTBUTENIbHOCTb KaHana WanMm  BepTUKanbHoOe
NONOXEeHne, N3MEPEHHOE 3HAa4YEHNE MOXET OTOOpaxxaTbCsl NPaBUJIbHO;

e OJTO ABNEHME ABNSAETCA HOpManbHbIM. Ecnu B obnactmn otobpaxeHuns
dopMbl cuUrHana OTCYTCTBYET MOJSIHbIN LMK/ CWUrHana, N3MepeHHoe
3HayeHMe MOXEeT oTobpaxaTbcs KakK ----- . Ecnn ctpoyHasa passepTka
CKOPPEKTUPOBaHa, W3MEPEHHOE 3HadyeHme Oyaet oTobpaxaTbcs
NpPaBUbHO.

e OTO HOpManbHOE AABNEHME, N U3MEPEHHOE 3HavyeHne HopMbl curHana
BIN® oTtobpaxaeTcsa Kak ------- .

11.®Pannbi CSV He MmoryT 6bITb BbiIGpPaHbl NPU 3arpy3Ke 3TaJioHa:
e OQannbl CSV He aBnawTca nogaepXmBaemMmbiM (HopMaToM, KOTOPbIW
MOXXHO 3arpy>aTb B 9TaJIOHHblE KaHasbl.

12.Ha)xmMunTe KHOMNKY BO BpeMs MUCnosib3oBaHuA ocuunnorpacda, 3syKoBom
CUrHan He paspgacTcs:
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e [lpoBepbTe NPaBUIbHOCTb HACTPOMKW FPOMKOCTI 3BYKa.

13.Moaceetka ocuymnnorpadga nveet HA3KYIO APKOCTb:
e [IpoBepbTe NpPaBUIbHOCTb HACTPOEK NOLACBETKMN.

14.Dopma BONHbI Npy NepemMeLLeHNN pe3Ko MeHseTcs:
e [lpoBepbTe, 0TOBpPaxaeTcs N N30b6pakeHne Ha BECb SKPaH.

15.KaHan oTkno4yaeTca B aBTOMaTN4Y4ECKOM peXxmme:
e OTO gBNeHme aBNSETCA HOpMaibHbiM. B aBTOMaTMyeckom pexunme
KaHan ¢ amnautygom meHee 10 mB 6ygeT oTkto4eH.

16.Mpwn HaxxaTun Ha PyHKLMNOHA/IbHbIE KHOMKW PeaKunn HeT:
e [lpoBepbTe, oTOOpPaXxkaeTcs N N306pakeHne Ha BECb SKPaH.

FnaBa 17. O6¢cnyxxusaHme n nogaepxka

Ob6sa3aTenbcTBa NO 06CNY)XXMBaAHMIO: [APAHTUMHbBIA CPOK Ha MPOAYKLMIO
cocTaBnseT ofguH rog C MOMEHTa OTrpy3kn N TP MecsiLa Ha akceccyapbl,
PEMOHT 1 06CNYy>XMBaHME MPOAYKLUWN.

KomnaHusa npepoctaBngeTr ycnyrm Mo pPEMOHTY WU TEXHNYECKOMY
ob6Ccny>XXnBaHMIO NPOAYKLMI.

O6as3atenbctBa no pemMoHTy: KomnaHma o6a3yeTca  MCMNonb30oBaThb
opwurnHasnbHble 3aBoACcKMe pOeTanu Ona  M3hennn, BO3BpallaeMbiX
nonb3oBaTenem s peMOHTa (Mo rapaHTUX UK HET).

Ob6sas3aTtenbcTBa N0 cpokam obcnyxmsaHma: KomnaHma npegoctaBuT OTBET
C yKa3aHMEM CPOKOB M CTOMMOCTWU pemMoHTa B TedeHme 30 pabouymx gHen
nocne nonyyYeHuns npoaykTa, BO3BpaLleHHOro rnosib3oBaTenem ajs peMoOHTa.

Hawwm KOHTaKTHble faHHble

000 «C-TexHonomxkme» (MHH 7736361753)
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Appec mectoHaxoxaeHus: 119049, r.Mocksa, yn.[loHckas, .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
O6uwee TexHM4YeCcKoe ob6cnyxmpaHme

He knapgnte n He ocTtaBnamTe npnbop B mecte, rae XK-gucnnenm 6yger
noasepraTtbCcs JJINTESIbHOMY BO3AENCTBUIO NMPSAMbIX CONTHEYHbIX NIy4Ye.

/\ BHumaHme: Bo n3bexanve noBpexaeHus ocumnnorpada nnv npobHMKOB
He noABepranTe WX BO3OENCTBUIO al3pPO30Nen, XNAKOCTEN WU
pacTBOPUTENEN.

OuncTka ocumnnorpaca

[MpoBepsanTe ocumnnorpad 1 NPoOHNKN Tak YacTo, Kak TOro TpebytoT ycnosus
akcnnyaTtaunn. [1ng o4NCTKM BHELLHEN NOBEPXHOCTU BbINOMHUTE CrieaytoLlne
ONencTBUA:

e lcnonb3ynte MArkKyto TKaHb [0S yOaneHWuss bl C  BHELUHEWN
noBepxHOCTU ocumnnorpada n NnpobHMKOB. byabTe OCTOPOXHbI, YTOObI
He rnouapanaTb CEHCOPHbIN 3KPaH BO BPEMS YNCTKW.

e [Ina ouncTtkn ocumnnorpada MCNonb3ynte MArkyto TKaHb, CMOYEHHYIO
BoaoW. [pn aToMm, OTKIKOUNTE NUTaHKWeE. [1poTupanTe MArKMM MOKLLM
cpeacTBoM M BogoW. He mncnonb3ymnte egkme XMMmMYeckme YncTswme
CpeacTBa, YToObl HE NOBpeAnTb ocumnnorpad nnm npobHUK.

e  OymcTnTe BEHTUNALMOHHOE OTBEPCTMNE MSATKOW LLIETKOW, YTOObl OHO HE
3acopsinocb. He ncnonbdymte egkme XMMmYeckme YncTawme cpencTsa,
4YTOObI HE NOBPEAUTb MAaTEPUHCKYIO NMaTy ocuwnnnorpada.

e Ecnn Heobxogmmo OYUCTUTb BEHTUNATOP, 06paTUTECh K CreumanmncTy
nocnenpogaxHoro o6cnyxmBaHus, 4Tobbl He NOBpPeAnTbL ocumnnorpad.

/N [MpenynpexaeHne

lNepen 3apsakovi ybegutTecs, 4To npubop cyxoui, 4Tobbl n3bexaTb KOPOTKOro

3aMbIKaHWIS VTV TPaBM, BbI3BaHHbIX B/1aroui.
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MpwunoxeHune b: TpaHCcnoOpTMpPOBaHME N XpPaHEHME

TpaHcnopTupoBaHune

Morpy3ka u Bbirpy3ska ynakoBaHHOro npubopa [OO/MKHA MNPOBOAUTLCA
aKKypaTHO, WCK/oYas yaapbl U noBpexaeHums  ynakoBku. [lpwu
TpaHCNOpPTUPOBaHUMN  Mnpubopa cnegyet  ycTaHaBNMBaTb  COMMacHO
HaHEeCEeHHbIM Ha ynakoBKe 3HakaM. He gonyckaeTcs KaHTOBaHMeE.
[lonyckaeTca TpaHCNoOpTUpPOBaHME Mpubopa B yMakoBKe MpeanpuaTmg
N3roTOBUTENS BCEMW BUOAMMW 3aKPbITOro TPaHCMopTa C YCIOBUSIMU
TpaHcnopTupoBaHma no [OCT 22261-94 pgna rpynnbl 3: -TemnepaTtypa
oKkpy>katoulero sosayxa ot muHyc 40 °C go 60 °C; - oTHocuTeNnbHas BNaXXHOCTb
Bo3ayxa npu 25 °C He 6onee 95 %j;

Mpnbopbl pa3pellaeTca TpaHCMOPTMPOBATb B YNakOBaHHOM BWOEe 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 nonagaHnsa atTMocgepHbIX 0CaAKOB U MNblN.

Tpombl cygoB, Ky3oBa aBTOMOOUNEN, NCMONb3yeEMbIE 011 NEPEBO3KMN, HE
OOJIKHbI coaepXaTb NapoOB KNCOT U LLEN0oYen, arpecCrBHbIX ra30B 1 OPYrixX
BPEeLHbIX npumecen, Bbl3bIBaOLLNX KOPpOo3uto. [Mpnbopsol,
TpaHCNoOpTUpPYyEMble BO3AyLUHbIM TPaAHCMOPTOM, AO/KHbI pacnonaratbcs B
ynakoBKe B OTan/IMBaeMbIX repMeTU3NPOBaHHbIX OTCEKAX.

XpaHeHme

Mpnbopbl A0 BBEAEHUA B 3KCMyaTauMio OO/MKHbl XPaHUTbLCA B YNakOBKe
npennpuaTus — N3roToBUTENA NPY TemMnepaType OKpyXXalLlero Bosgyxa m
OTHOCUTENBbHOWM BNaXXHOCTWU COM/TaCHO TEXHUYECKUNM XapakKTepucTmkam Ha
npubop.

B nomeLleHmnax ana xpaHeHna coaepxXaHve Nbiiv, NapoB KUCOT U LLIENOYEN,
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 vnm 2 wtykn 10X cTaHgapTHbIX NPO6HMKOB (BKOYas 3a3emMnsaoLme
KOINayky, 3as3eMnsowme 3aXnmMbl TUMA «KPOKOAWUI» N KannbpoBOYHbIE
PE3NHOBbLIE 3arnyLUKun)

2) ApanTtep nutaHusa (12 B nocTtosHHOro Toka, 4 A)

3) LWHyp nuntaHusa

4) KpaTkoe pykOBOACTBO

KomnnekTtyouwume NPUHaQ/EeXHOCTN, npnobpeTtaemble 3a
OONOJIHNTENbHYIO NnaTy

1) YemopaH/cymka gnsa ocumnnorpada
2) BbICOKOBONBTHbIN MPOGHMK
3) TokoBbII NPOBHUK

JaHHoe pyKoBOACTBO MOXET ObiTb M3MEHeHO 6e3 npeaBapuTENbHOro
yBeOMJIEHUSA.

CopaeprkaHme AaHHOIO PyKOBOACTBA CYMTAETCSA BEPHbIM.

KomnaHna He HeceT OTBETCTBEHHOCTM 3a Hec4yacTHble ciyyam wunm
OMacHOCTN, BO3HMKLUME B pe3ynbTaTe HenpaBWbHOW 3KcnayaTauum
nonb3oBaTenem.

Hn opHa opraHmsaumsa win oTAeNnbHOE L0 He MMmeeT npasa

ay6nupoBaTtb, KONMpoBaTb WAM W3BNEKaTb M3 COQEpPXMMOro 6es
paspeweHuna komnaHmm 000 «C-TexHonopxmce» (MHH 7736361753)
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