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MpeancnoBune
YBaXkaemble 3aKasynkuy,
Bnaropgapwum Bac 3a npnobpeteHune npmnbopa OVAS. [Nepen ncrnonb3oBaHMEM
BHMUMATENbHO MPOYTUTE OAaHHOE PYKOBOACTBO, 0COO0E BHMMAaHME yaenmB

pasgeny «lpaBuna TexHUKn 6€30nacHOCTUY.

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

Copepxaljasica B HacToALWEM OOKyMeHTe WHgopmauns npenocTaBfieHa

«KaKk eCcTb» N MOXeT OblTb wum3MeHeHa B Oyayumx Bepcusax 6e3
npenBapuTeNbHOro ysegoMneHus.
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XapakTepncTmkmn

MapameTpbi:

KaHanbl: 4% aHanorosbixX KaHana, 1x KkaHan BCNOMOraTenibHOro BbiBoAa
[Monoca nponyckaHua aHanoroBoro kaHana: makc. 500 My

BxogHoe conpotuBneHmne 1 MOm/50 Om

Makc. YyacToTa guckpeTmsaunm B peanbHoM BpemeHu: 3 [BbI6/c

Makc. rnyébuHa namsaTti: 360 MAH ToYek

Makc. CKOPOCTb perncrpaummn ocuwunnorpamMmm: 230 000
ocuwmnnorpamMmm/c

BepTukanbHoe paspeLieHmne: 8 but

[Nunana3oH BepTuKanbHOM 4YyBcTBUTENbHOCTM: 1 MB/nen - 10 B/pen (1
MOwm), 1 mB/pen -1 B/pen (50 Om)

[dwnana3oH BpemeHHoW pa3BepTkn: 1 He/gen-1 kec/pen ¢

Pasmep BHyTpeHHen namaTtn: 326

[abapuTbl: 224.5*30%264.3 MM
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DyHKYNI:

e OcHalleH MHOTOYHKLIMOHANbHOW CUCTEMOMN SigtestTM,
obecneudmBaroLLlen CTabUNbHYIO 1 HaOEXHY0 paboTy

e BcTpoeHHOEe pyKOBOACTBO Mofib3oBaTesns, 6onbLon aKkpaH ans yaobctea
YTeHWS

e [lopoepxka nepeMMeHOBaHMS METOK KaHanoB, b6biCTpas HacTpounka
napameTpoB KaHaNnoB

e  BcTpoeHHbI MarasnH npunoxeHnin AppStore, MHOXXECTBO NPUIOXEHNI
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 aaHHbIX 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
rpagauunnm ceporo 1 otobpaxeHusi LLBETOBOW TeMnepaTypbl

e [loppepxka oTobpaxeHua ocuunnorpamm u BIMNP B nocToAHHOM
pexmnme

e [logoepxxka aBTOMaTUYECKOW 1N PyHHOW KannbpoBKW Hy/IS

e [loppepxka nepekntoveHus conpotmenenma 1 MOm/50 Om

e [logoepxxka TOYHOW perynmpoBKM BEPTUKASIbHOW LLKasbl

e [lopoepxxka perynmpoBKin 3agep>KKN KaHana

e Perynunposka cmelleHnss ONOPHOro KkaHana

o [logoepxmnBaeT @QYHKUMNIO CErMEHTUPOBAHHOINO XPaHEHUS N MOXET
dukecmposaTtb Ao 10 000 cobbiTnn

e [logoepxka OTKPbITUS 4 STaNOHHbLIX OCUMAIOrPaMM OOHOBPEMEHHO,
nopaepxka (prkCMpoBaHHOIo BbIbopa TeKyLLEero kaHana

e BO3MOXHOCTb  COXpaHEHUs 10 MoNb30BaTENIbCKNX  HaACTPOEK
ocuwmnnorpada

e Knasmwa 50%, nogaoepxka UEHTPUPOBAHUS CTPOYHOMN pas3BepTKU,
YyPOBHSI cpabaTbiBaHUA TpUrrepa, Kypcopa v rnosioXXeHus KaHana OgHNM
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HaXxaTnem

e [lopgoepxka 4 wmeTOoOoOB BbIGOPKW: HOPMAasbHbIA, YCPEAHEHHbIN,
ornbatoLmin, NNK-NnK

e [loppnepxka aBTOMATUYECKOWM HACTPOMKM W1 aBTOMAaTU4YECKOro
avana3oHa, AUTO 3aBeplueHa B TedeHmne 1 cekyHabl

e [lo 31 wn3amepeHus, nopaep)Xka MNOJMHO3KPAHHbIX W3MEPEHUN W
N3MEPEHNI B KYpPCOPHOM AmnanasoHe, nogaep)kka nonb30oBaTeNbCKux
NOPOroB N UHOANKATOPOB

e [logpepxka 6-6UTHOro YyactoTomMepa 1 CTaTUCTUKN NSMEPEHUN

e PacwunpeHHble yHKUMM Tpurrepa: MPOHT, AJINTENbHOCTb UMIYybCa,
noruka, N-(PpPOHT, KOPOTKOW, HAKNOH, BPEMS OXWMOAHWS, BULEO,
nocnenoBaTeNbHbIN.

e PacwunpeHHble dyHKUMM OEKOAMPOBaAHMA MNOCAenoBaTENbHON LUNHBI:
UART, 12C, SPI, CAN, CAN FD, LIN, 429, 1553B, nogaoepxka 2 kaHanos
AekoanpoBaHus, NnogaepXxka pexmmva gekognpoBaHums TEKCTA

o [lopgoepxka pacCLUMPEHHbIX MaTeMaTU4YecKUx QYHKUMIA: KBagpaTHbIN
kKopeHb Sgrt(), abcontoTHoe 3HauyeHne Abs(), rpagyc Deg(), pagnan Rad(),
nokasatenb ctenenn Exp(), anddepeHuman Diff(), norapmndpm In(), cnHyc
Sine(), kocnHyc Cos(), TaHreHc Tan(), uHTterpan Intg(), norapmncdpm Log(),
apkcuHyc arcsin(), apkkocuHyc arccos(), apkTaHreHc arctan(),
BCTPOEHHbIE PYHKLMN MacLuTabunpoBaHus 1 6bICTPOro npeobpasoBaHus
®dypbe (BIND)

e [logoepxka annapaTHOWM @UIbTPaAUMN BbICOKMX W HWU3KUX YacToT,
WNCK/TIOYEHME HE3HAUYNTESbHbIX YaCTOT 1 MOMEX

e Bce nHtepdencoi: USB 3.0 Host, USB type-C, 3azemnenmne, HDMI, BbiBOA,
Tpurrepa

e [logoepxka [OWCTaHUMOHHOIO YMNpPaBfEHUS 4Yepe3 nporpamMmHoe
obecneyeHme NK n mobunbHoe NpunoXxeHume

e [loppepxka nporpammmnpoBaHmsa SCPI

e [lopgoepxka aHrMMMCKOro, KWTAMCKOro, Hemeukoro, ¢paHLy3CKOoro,
YEeLLCKOro, KOpemcKkoro, UCNaHCKOro, NTasibiHCKOro 1 opyrux si3biIKkOB

e [lopoepxka paboTbl C MOMOLLbIO MbILLN

e [lopgoepxKka KEHCUHITOHCKOrO 3aMKa 415 3alnTbl OT Kpaxu

o [logpoepxka yHKUMM OHNAMH-OOHOBNEHUA NPOrpaMmMHO-annapaTHbIX
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cpencTs

e [lononHUTENbHbIA MNPOBHUK WU3MEpPEHUs Toka, AnddepeHUnanbHbIA
NPOOHNK, ONTUYECKUNI N30NNPOBaHHbIA NMPOOHUK, CrieymnasnbHbIA KEWC,
CyMKa 1 gpyrme npuHagneXxXHocTn gnsa ocumnnorpada
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Fnasa 1. NpaBmna TexHmkm 6esonacHocTn

1.1 MpaBuna Texnmkm 6ezonacHoCcTMN

Bo wnsbexaHme TpaBMUPOBaAHUS MepcoOHana n NOBPEeXAEeHUs OaHHOro
N3oennus WU Kakumx-nnbo CBA3aHHbLIX C HMM YCTPOWCTB Heobxogmmo
cobnopaTtb cnegyrowme npaBuna TeXHMKM 6esonacHocTu. [1na Toro 4tobsbl
n36exaTb BO3MOXHbIX Yrpo3 6e30nacHOCTW, NP UCMOJIb30BAHU OAHHOIO
n3genns  Heobxogumo cobniogate  cnegywowme  npaBunia  TEXHUKUA
6e3onacHocCTu.

e Pabota c ocumnnorpadom 1 ero TeXHU4Yeckoe obcnyXmBaHme OO0/MHKHO
OCYLLECTBNATLCA NEPCOHANOM C MHXEHEPHOI NOAroTOBKOW, MMEIOLLIM
HaBbIKK Mo pabote ¢ CBY ycTponcrtesamum.

e [lpn askcnnyataumm npubopa Heobxogmmo cobniopgatb TpeboBaHUS:
OCT IEC 61010-1-2014, «[lpaBunna TEeXHUYECKOW 3KcnnyaTaynm
9NEKTPOYCTAaHOBOK noTpebutenem» n «lpaBmna no oxpaHe Tpyaa npu
aKcnayaTaunm aNeKTPOycTaHOBOKY.

e [lepen BknouyeHmeM npubopa B CETb CrieayeT NPOBEPUTbL UCNPaABHOCTb
Kabena nuTaHuns, Npu NOAKAOYEHUN K CETU — HAAEXHOCTb 3a3EeMJIEHUS.

e 3asemnieHMe npubopa pekomMeHayeTcs Mnpou3BOAUTb 4Yepe3 kabenb
NNTaHWUS, NOOK/IOYAEMbIN K CEeTEeBOMY coegunHuTento npubopa wu

TPEXMNOSIOCHON  pPOo3eTkKn ceTu. [OononHUTENbHO pPeKkoMeHayeTcs

o
COEQVHNTb KNEeMMY -~ ~/, PacrnoiOXEHHYO Ha npunbope, C LUNHON

3aLMTHOro 3a3eMJIEHUS.

e Vicnonbsyinte noaxogAawmn WHyp nutaHus. Vicnonb3yinte TONbKO WHYP
nMTaHWs, npeaHas3Ha4YeHHbIN ans AAHHOro npoaykTta |/|
cepTudnUMPOBaHHbIN O CTPaHbl/pernoHa Ncrosib30BaHus.

e Ha paboyem wmecTe p[OoOmKHbl ObITb cobnogeHbl TpeboBaHUA MO
obecnevyeHnio 3aLnTbl OT BO3AENCTBMSA CTAaTUYECKOrO HanpsKeHms no
FOCT IEC TR 61340-5-2-2021.

e [InA 3awmTbl OT 3MEKTPOCTATUYECKOro paspsiga M npenoTspalleHuns
noBpexpaeHus onepatopa un npubopa WUCMONbL3YNTE 3a3€MJIEHHbIN
NPOBOAALWMIA HACTONbHLIA KOBPUK N HageBanuTe Ha PyKY 3a3eMJIEHHbIN



aHTUCTaTM4ecKknin bpacner.

He BcTaBnsamte BWUAKY B MblibHblE WU rpsi3Hble po3eTkn. [110THO 1
NONHOCTbIO BCTABMSANTE BUIKW B NpegHA3HAYEeHHYIO OJ151 3TOro pO3€eTKYy.
He neperpyxamte po3eTku, YOJIMIHUTENWN UNK ceTeBble punbTpbl. OTO
MOXET Bbl3BaTb MOXap U NOpaxeHmne 91eKTpnNYeCcKmMm TOKOM.

He cCHMMamTe KpbIWKW Unun Kakyo-nmbo YacTb Kopryca BO BpeMs paboThbl
npubopa. IT0 OBHAXUT UENN U KOMMOHEHTbI U MOXET MPUBECTU K
TpaBMam, BO3ropaHuio 1 MNopaxxeHNeM a1eKTPUYECKNM TOKOM.

[MpoayKT HE 3aLuLLEH OT MPOHNKHOBEHUS XNAKOCTEN. ECnn He NpnHATLI
HeobxoanMble Mepbl NPEOCTOPOXHOCTW, TO MOMb30BaTE/lb MOXET
NoNy4YnTb yaap TOKOM 1 npmnbop byaet NoBpexXaeH.

He nonyckainTe BO3HUKHOBEHUS MoXapa v TpaBMUPOBaHNA NepcoHana.
He pasmelwante npmnbop Ha HarpeBaTesibHbIX YCTPOMCTBAX, TakMX Kak
paguatopbl nnn oborpesaTtenn. Temnepatypa OKpyXalwen cpenbl He
OO/MKHA NpeBblWaTb MaKCUMManbHy0 TemnepaTypy, YKas3aHHyiO B
TEXHNYECKUX XapaKTepucTukax Ha npubop. Neperpes npoagykta MoxeT
Bbl3BaTb NMOPaXeHne 3N1EKTPUYECKM TOKOM, NoXxap n/nnn cepbesHble
TpaBMbl.

MpaBUnbHO nNOAKNOYANTE W  OTKAKOYaWTEe MPoOHMKK. [lpaBuUNbHO
nogknto4nTe npobHMK npmnbopa, Npy 9TOM €ro Kiemma 3a3eM/1eHuns
[O/MKHa ObITb nopgkntoveHa K 3a3emneHunto. He nopgkniovamte m He
OTKIIOHaNTE MNPOOHUKN WAN N3MEPUTENbHbIE MNPOOHMKW, MOKa OHMN
NOOKNOYEHbI K NCTOYHNKY HaNpPS)KEHUS.

[lepen oTcoeguMHeHmMemM NpPobHMKa OT W3MepuTenbHoro npubopa
oTcoeanHUTe BXOL NPOBGHMKA W KOHTPOJbHbLIA NPOBOA MPOOHMKA OT
TECTUPYEMON LEMW.

Cobniopanite BCe HOMMUHaNbHble XapakTepucTukum knemm. Bo
n3bexaHme BO3ropaHNA WA MOPAXEHUNS SNEKTPUYECKMM TOKOM
cobnogante BCe HOMWHAJbHbIE XapaKTEPUCTUKWA N MapKUPOBKY Ha
n3gennn. [llepen nogkatoyeHUEM K WU3OENNKO  O03HAKOMbTECbL C
OOMNONMHNTENbHOW NHpOPMaUMEN O HOMWHANbHbLIX XapakTepPUCTUKaxX B
PYKOBOACTBE MO 9KCryaTaunu.

Micnonb3ymte npaBubHble NPOGHUMKW. BO mM3bexaHme 4pe3mepHoro
NOPaXXeHNs1  3NIEKTPUYECKMM  TOKOM  UCMONb3ynTe ana  nobbix



N3MeEPEHMI TONbKO NPOBHMKN NPaBUIbHONO HOMMHana.

e  OTKNOUMNTE NUTAHME NEPEMEHHOrO Toka. Agantep MOXHO OTKIKOYUTb OT
CETW NEPEMEHHOIO TOKa, N NoNb3oBaTeNb AO/HKEH MMETb BO3MOXHOCTb
AOCTyna K aganTtepy B n1t060e Bpemsi.

e He akcnnyaTupynTe yCTPOMCTBO NPY NOAO3PEHUN HA HEMCNPABHOCTL. B
cnyyae nofgo3peHus, YTo JaHHOEe u3aenne noBpexneHo, obpaTtnuTechb K
CEPBUCHOMY NepcoHany KoMnaHunm, ansa ero NpoBepPKu.

e Vcnonb3syinte agantep npaBunbHO. [logaBante NnUTaHUe UKW 3apskanTe
obopyaoBaHMe ¢ NOMOLLbIO aganTepa NUTaHUsS B KOMMNEKTE MNOCTaBKU
3apsixxanTe akKymMynsTop B COOTBETCTBUUN C PeKOMeEHAYyEMbIM LNKIOM
3apsaaku.

e |I3beranmte OTKpPbITbIX UuUenen. He npukacantecb K OTKPbITbIM
COEVHEHNAM N KOMMNOHEHTaM NP HaNYN HaNPsXXKEHWS.

e (ObecneybTe Hagexallyto BEHTUNALMNIO.

e He akcnnyatupyinTe B CbipbIX/BNaXHbIX YC/TOBUSIX.

e Hwukorma He wucnonb3dymte npmbop B YCNOBUAX, KOrga Ha Hem
obpasoBancs nnm moxet bbiTb 06pa3oBaH KOHAEHCAT, HaNpuMep, ecnm
npnbop nepemelleH M3 XONogHow cpeabl B Tennayk. Heobxognmo
BblAepXaTb Npnbop HE MeHee 3-X YacoB NPY KOMHATHOM TemMMepaType.

e He akcnnyatmpymte B NerkoBOCn/iaMeEHSOWENCA M B3PbIBOONACHOW
aTmocaoepe.

o CopepxunTe NOBEPXHOCTN U3OENNSA YACTBIMU 1N CYXUMW.

e lcnbiTaHMe Ha MOMEXOYCTOMYMBOCTb BCEX MOLENEN COOTBETCTBYET
cTaHpgapTam knacca A, ocHoBaHHbIM Ha EN61326:1997+A1+A2+A3, HO
He COOTBETCTBYET CTaHAapTam knacca B.

Kateropus namepexHus

Ocuunnnorpad cepunn OVA3 npegHasHayeH ong M3MEPEeHuin B KaTeropum
n3mMepeHunn |.

OnpepeneHne KaTteropmm n3MepeHus

KaTeropmsa namepeHunn | npegHasHayeHa ana namepeHuii, BbIMOSHAEMbIX B



uensx, He nogkntoveHHbix Hanpsamyto K CETU MUTAHUA. MNMpumepamn
ABNAIOTCA M3MepeHuns B Lensax, He nogkntoveHHbix kK CETU MNTAHNA, n B
cneunanbHO 3alUNLLEHHbIX (BHYTPEHHMX) uensax, noakntoyeHHbix Kk CETU
MMTAHWNA. B nocnegHem cnydae nepexogHble HanpsXeHus SBASAKTCS
NEPEMEHHbIMUN; MO STOWM MNPUYMHE NOJSb30BATENb MAO/MKEH MNOHUMATb
cnocobHOCTbL 060PYAOBaHMSA BbIAEPXMNBATb NEPEXOAHbIE HArPy3KW.

MpepynpexaeHne

Kateropus wnamepeHunn MOK. B ycnoBusx MoHTaxa kateropum | MOK
BXOOHYIO K/IEMMY MOXHO MOAK/YUTL K KNeMMe Lenn ¢ MakCUManbHbIM
nHenHbIM HanpsxeHnem 300 B (cpegHekBagpaTuyHOe 3HayeHue). Bo
n3bexaHme pucka fMopaxeHUs SNEKTPUYECKNM TOKOM BXOAHYKO KIEMMY
HEeNb3A MOAKAYATb K LENN C NUHENHbIM HanpsbkeHnem 6onee 300 B
(cpepHekBagpaTM4YHOE  3Ha4YeHwue). MrHoBeHHOE nepeHanpsXxeHme
NPUCYTCTBYET B LUENsAX, WN30NMPOBaHHbIX OT anekTpocetn. Undposon
ocumnnorpad cepun OVA3 paspaboTtaH Takum obpasom, 4Tobbl 6e3onacHo
BblOEPXMBATb Cropagnyeckne nepexogHole nepeHanpsixeHmsa o 1000 Bnuk.
He wucnonb3ymte gaHHoOe obopygoBaHuMe Ons U3MEPEHUIA B LENax, rae
MrHOBEHHOE NepeHanpsiXXeHe NPeBbILLAET YKa3aHHOE 3HaYEeHne.

1.2 YcnoBua n cmmBonbl 6e3onacHocTM
TepmMunHbI B pyKOBOACTBE

B JaHHOM pyKOBOACTBE MOTYT BCTPEYaThCA cneayoLme TEPMUHbI:

/N Mpepynpexpenue. [Ipegynpexparoume Hagniucu yKasblBalOT Ha
YC/10BUISA NI [EVICTBUS, KOTOPbIE MOIYT MPUBECTU K TPABME U/ J1eTa/IbHOMY
mcxogy.

& OcTopoxxHo. [IpegynpexgeHss 0 HeobxoguMOoCTU  [1POSIBUTH
OCTOPOXHOCTb yKa3biBalOT Ha yCJIOBUSI W/IN LEVICTBUS, KOTOPble€ MOryT
rMPUBECTY K MOBPEXAEHNIO 4aHHOIro U34S VTN 4PYroro MyLecTBa.



TepmMmunHbI Ha n3gennn
Ha nagennmn moryT ObITb yKa3aHbl cneayoume TEpPMUHbI:

OnacHoO yKka3sblBaeT Ha OMacHOCTb TPaBMMWpPOBaHWA, KOTOopass CTaHOBUTCSA
04YEeBUOHOW MPU MPOYTEHNN MaPKMNPOBKMW.

OCTOpPOXXHO YyKa3blBAET Ha OMacHOCTb TPaBMUPOBAHUA, O KOTOPOW
HEBO3MOXHO cpasy y3HaTb NP NMPOYTEHNN MaPKUPOBKN.

BHumaHuMe ykasblBaeT Ha OMacHOCTb A1 AaHHOrO M3genms Wuau gpyrom
MaTepuranbHON COGCTBEHHOCTI.

CumBonbl Ha m3gennnm

Ha mnspenmnn mMmoryrt ObITb cnenyvowimne CMmMBOIJbl:

[\ /N =

OnacHoe OcTopoxHo! Cm. 3awmTHas knemma
HanpsiXXeHne PyKOBOACTBO. 3a3eMreHus
3azemneHue Knemma 3azemneHuns

Laccu N3MEPEHNS

O3HakOomMbTECb CO Clefy WM NpaBuiamMm TEXHMKW 6e3onacHoCTu!,
yToO6bI M36€eXaTb TpPaBM W MNpPefoTBpPaTUTb NOBPEXAEHMEe [AHHOro
n3genma MM nbbiX CBA3aHHbIX C HMM wn3genvin. Bo mnsbexaHwme
BO3MO)XXHbIX OMAaCHOCTEM AaHHOEe n3fenme MoXXHO MCMNOoJiIb30BaTb TOJIbKO
B YKa3aHHO 061acTn NnpyMeHeHns.

/An peaynpexpeHwve

Ecnuv BxogHovi nopt ripnbopa rnogk/roYeH K LUErnuv ¢ rnUKOBbIM HarpPsXXeHUuem
Bbilie 42 B v mowHocteo 6osiee 4800 BT, BO nsbexaHue rnopaxeHus



SJIeKTPUNYEeCKVIM TOKOM UJI11 BO3ropaHuvis.

e lVicnonbsynte TONbKO WN30NMPOBAHHbIE MPOOHUKK  HaNpPsXeHWUs,
BXOASLUME B KOMMIEKT MOCTaBKM npubopa, WM SKBMUBaNEHTHbIe
n3aenus, ykasaHHble B Tabnumue.

e [lepen wcnonb3oBaHMEM  MNPOBEPbLTE  MPOBHUKU  HaMpsXeHWs,
N3MepUTENbHbIE MNPOBOAA W MPUHAONIEXHOCTM Ha  Hanuyue
MeXaHNYeCKNX MOBPEXAEHNI 1 3aMEHUTE UX B Clly4ae NoBPeXaeHNS.

e CHumute NPOOHWKMN HanNpPsXXeHUs n Hewncnonb3yemble
NPUHaONEXHOCTI.

e [lepepn nogxknioyeHneM 3apsaaHOro yCTPoMcTBa K Npnbopy BKIOYUTE ero
B PO3€ETKY NepemMeHHOro Toka.

Fnasa 2. KpaTkoe PYKOBOLCTBO nonb3oBarTena
ocyuvnnorpacga

B aToM rnaBe copepXuTtca WMHGOpMauMs O MpoBepKax W aKcnayataumm
ocunnnorpada. PekomeHOyeTcsi BHMMATENIbHO MpoyYnTaTb €€, 4ToObl
O3HaKOMWUTbCA C BHELHWM BWUAOOM, MOHATb BKJIKOYEHME/BbIK/IIOYEHME,
HaCTPOMKN N COOTBETCTBYOLLME TpeboBaHUSA K Kannbposke ocuunniorpada
cepuin OVAS.

e [lpoBepka coaepXMMOro yrnakoBKu YnpaBneHue Mblllbto

. o e [logkntoyeHme npobHmka K
e MoOHTaXHbIN KPOHLUTEWMH
ocuunnorpady
e llcnonb3oBaHme  pexunma
Auto

e llcnonb3oBaHne 3aBOACKUNX

e [lepenHssa naHenb

e 3agHAA naHesnb
HaCcTpoek

e BkJoyeHme/BbIKOYEHME e |lcnonb3oBaHue



ocumnnorpada aBTOMAaTNYECKON
KannbpoBKu
e OnucaHme wHTepcdenca pucnneas e KomneHcaumss MacCuMBHOIO
ocumnnorpada npobHmnka
e OnumcaHme OCHOBHbIX YHKUWNA
ocuwunnorpada e lI3ameHeHme A3bIKa

2.1 MpoBepka coaepXMMOro ynakoskm

[Mpn OTKPLITUK YNakKOBKW NOCNAE MONyYEHUS NPOBEPbTE NMPUOOP, BbINO/HNB
cnepnytoLwine oencTeus.

1) MpoBepKa HanN4YMA NOBPEXAEHNIA, BbISBaHHbIX TPAHCMOPTMPOBKON
Ecnu ynakoBka nnv neHonnacT CepbesHo NoBpexXaeHbl, COXPaHUTE X 00 Tex
nop, Moka npubop W MAPUHAANEXHOCTU He NPOMAYT WUCMbITaHWE
ANEeKTPUYECKMX N MEeXaHNYEeCKNX CBONCTB.

2) lMpoBepka HanNM4MA NPUHAONEXHOCTEN

NMogopobHoe onuncaHme wusnoxeHo B [lpunoxeHnn B HacToswero

pykoBoactBa. K Hemy MOXHO o06paTuTbCsi, 4TOObI MPOBEPUTL MOIHOTY
komnnektaumn. Ecnm npuHagneXxHoCTn OTCYTCTBYHOT WM MNOBPEXOEHDI,
obpatuTecb B MECTHbIN ouC.

3) lMpoBepka npubopa

Ecnn npn BHewHem ocmMoOTpe OOGHapyXeHbl Kakume-nnmbo noBpexaeHus
ocumnnorpada wan OH He Npowen MUCnblITaHMe Ha MPOU3BOAUTENBHOCTD,
obpatutecb B MecTHbiM oduc. Ecnn npumbop nosBpexageH npu
TPaAHCMOPTUPOBKE, COXPaHWUTE YMNakOBKY W CBSXXWUTECb C TPaAHCMOPTHON
KOMMaHnen nnm B MECTHbIA OPUNC 1 KOMMaHUA MPUMET MeEpbI.



2.2 MonTaX KpoHwWITeHa

[lpocTO ycTaHOBUTE CTaHOAPTHbLIA KPOHWTENH W BWUHTbl C HakaTaHHOWN
FONOBKOW BPYYHYHO, Kak NokasaHo Ha pUCYyHKe 2-1.

=)

PucyHok 2-1

2.3 Nepennnasa nanens ocuyvnnorpacdga

PucyHok 2-2

Ha nepepnHen naHenn ocumnnorpada pacnonoxeHsl 2 nHtepdenca USB 3.0,
1 BbIXOQHOWN pas3beM CUrHana KkomneHcaumm rnpobHmka n 4 nHTepdencos
BNC pna nogkntoyeHumsa npobHumka. Aux out - 3TO BCroMoraTenbHbIn KaHarn,
NCNONb3yEMbIA B OCHOBHOM [OJ/11 KackagupoBaHWA TeKyuwlero curHana



ocumnnorpada Ha gpyrme ocuunnorpaduieckme ycTponcTaa.

2.4 3agHan naHenb ocyvnorpada

PucyHok 2-3

Ha 3agHen naHenn ocuwnnorpada npegycmoTtpeH 1 mHtepdenc HDMI, 2
nHtepdenca USB 3.0, 1 nntepdenc Type-C, 1 nntepdenc LAN, 1 rHe3no
3asemneHus. [oMmmmo KpenneHns ¢ NOMOLLbIO CTaHOAPTHOrO KPOHLUTEWMHA,
3agHIOK 4YacTb ocuunnorpada MOXHO YCTAaHOBUTb Ha HACTEHHbIN

KPOHLUTENH.

2.5 BxnioueHmne/sbixnioueHme ocyvnnorpada
BknioueHme/BbiknoyeHmne ocuymnnorpada
BknioueHmne nutaHmnA

e Haxmwumte KHOMKY NUTaHuA @, 4TObbI BKIOUNTL Npubop, ybeamsLLnCh,
YTO OH MNOAK/OYEH K MCTOYHUKY MUTAHWNS.



OTKNnIOYeHe NNTaHnA

e Haxmwute KHONKY NUTaHWSA @, OTKPOWTE MEHIO BbIK/TIOYEHUA NNTAHUSA U
I3
HaxmuTe © |, 4ToBbl BbIKIIOYNTL NPUBOP.
e [1nA npunHYOANTENBHOrO BbIK/IIOYEHUS NPMbopa HaXXMUTE 1 yaepXXBamTe

KHOMKY NTaHnNA @B TeyeHune 5 cekyHp,

-

225 OCTOPOXKHO: MNPUHYANTENBHOE BbIK/TIOYEHE MUTAaHNSA MOXET NPUBECTU K
NoTepe HECOXPAHEHHbIX JaHHbIX, OYbTe OCTOPOXHbI.

Bnokn POBKa 3neKkTponmrtaHma

° Kor,u,a MEXaHN3M 6}'IOKVIpOBKI/I SNeKTpornmMTaHna BbIABWHYT, Moaa4ya
ANEKTPONMMTaHA HEBO3MOXXHA.

2.6 Onucanme nuTrepgenca aucnnen ocuymnnorpada

B npaHHOM paspgene npencrtaBneHbl 0630p U ONMcaHWe NONb30BaTENbCKOro
nHTepdenca ocumnnorpada cepum OVAS. lNpounTas 9TOT pa3gesn, MOXHO B
KpaTyanwwime CPOKN O3HAaKOMUTLCS C COOAEPXUMbIM MHTepdenca gucnnes
ocuwmnnorpada. KoHKpeTHble HACTPOWKU N KOPPEKTUPOBKK OyayT nogpobHo
onwucaHbl B Nocnegyowmx rnasax n pasgenax. B onpegeneHHbIi MOMEHT
BPEMEHW Ha aKpaHe MOryT MoSBUTLCS crieaytolne a/1eMeHTbl, HO HE BCE OHU
BUAOHbI. IHTepdenc ocunnnorpada cM. Ha pUcyHKe 2-4.
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PucyHok 2-4. OtobpaxkeHune nHtepdenca ocumnnorpada

Ne OnucaHmne
MogkntoveHmne USB-PC, goctyn K nepudepuiHbiM yCTPOWMCTBaM
1 USB, Bpems, norotun n gpyrne obnactm otobpaxeHusd, HaxmuTe,
4TOObI BEPHYTbLCA Ha pabo4nn cton
2  OTKpbITUE rNAaBHOIO MEHHO
OTobGpaxatoTcs Tekywun Tun Tpurrepa n pexum Ttpurrepa. A
3 o3HavaeT «ABTo», N 03HavaeT «OB6bI4YHbIN»
4  Tekywmm NCTOYHUK TPUTTEPA N 3HAYEHME YPOBHSA TpUrrepa
5 Tekywas onnHa 3anncum
6  JluHnAa 3anuncun gnnHbl HGMKaTopa
7  VHpunkaumusa ueHTpa obnactm otobpaxeHums popmMmbl curHana
OTobpaxeHune pexrma BbIOOPKU, BKIKOYAS HOPMasbHbIA, CPEAHNNA,
8 ormbaroLyto, NnK
Bpemsa 3apepxkun, BpemMmsi Mexay UeHTpanbHOW nunHmen obnactum
0 oTobpaxeHust GOpMbl CUrHanNa 1 NoIOXXeHNEM Tpurrepa
10 [lonoxeHwne Tpurrepa
11  Tekywas YacToTa BblOOPKWN
12 CpepgHsaa obnacTtb «[]» ykasbiBaeT Ha NonoxeHne popmbl curHana,




OnuncaHwme

oTobpa)kaeMom Ha aKpaHe, BO BCEW ANINHE 3anuCu.

13

DyHKLUMA MacluTabupoBaHms

14

CoctosiHme ocumnnorpada, skntodas RUN, STOP n WAIT, Haxmute
ONs NepekNtoYeHs Ha OCTaHOBKY

15

ABTOMaTMYeCKass HacTpomka W aBTOMAaTu4yeckas WHAMKauus
ananasoHa, HaxxmuTe, 4Tobbl BonTn B pexum AUTO, ocumnnorpad
aBTOMAaTWYECKIN HacTpamBaeT (hopMy CUrHana Ha COOTBETCTBYIOLLINA
pexnm oTobpaxeHus

16

Oﬂ,VIHOLIHbII‘il TpUrrep, HaXXmMmmTe gnd oognHOYHOro Tpurrepa

17

BepTukanbHas WwKana HanpsaxxeHus (Toka)

18

Ob6nactb oTOOpaxeHusa nHpopmaumm O Kaxxaom KaHane, BKao4as
COCTOsIHME nepekntovaTens KaHana, BEPTUKANbHYIO
YyBCTBUTENIbHOCTb, PEXMUM  COMPSAXEHWUs, UHBEepcuo  dasbl,
OrpaHMYEeHMe NONoChl NMPONycKaHWs, MOJIHOE CONMPOTMUBEHMNE U T.4.
MpoBegnTe nanbLemM BNEBO MO COOTBETCTBYOLIEMY KaHasy, Y4TOObI
OTKPbITb MEHIO KaHana, COOTBETCTBYIOLLEro 9TOMYy KaHany;
npoBeanTe nanbLemM BnpaBo, YTOObl 3aKpbiTb KaHan. Haxmute nnw,
4YTOObI HACTPOUTb BEPTUKANBbHYIO YYBCTBUTE/IbHOCTb KaHana

19

IhankaTop ypoBHSA Tpurrepa

20

NHCTPYKUMN NO OTKPbLITUIO NaHenn ObICTPbIX HACTPOEK Tpurrepa:
[MpoBegnTe nanbuem BNEBO, 4YTOObl OTKPbITb MaHeNb ObICTPbIX
HaCTpoeK Tpurrepa ansa 6bICTPbIX HACTPOEK MEHIO TpUrTepa

21

PerynnpoBka ypoBHS Tpurrepa. HaxxmmTe n yaepxmBanmTte KHOMKY 1
nepeTackmBanmTe €€ BBEPX W BHU3, 4YTOObI HACTPOWUTb YPOBEHbL
cpabaTbiBaHusA. [1poBeanTe nanbLemM BNEBO, YTOObI OTKPbITb MEHIO
ObICTPbIX HACTPOEK TEKYLLIErO TPUrrepa.

22

OTKpbITME 1 3aKPbITVIE TOPU3OHTANIBHOIO U BEPTUKANIbHOIO Kypcopa

23

Boibop Tekywiero kaHana. [locne HaxaTmss BCMIbIBAET MEHIO
NnepekntoYeHNs TEKYLLIEro KaHana.

24

KnaBuwa «50%»: HaxxmunTe, 4Tobbl ObICTPO BEPHYTb HYNIEBYHO TOYKY
KaHana B LEHTP 9KpaHa; NonoXxeHne Tpurrepa 6biCTPO BO3BpaLLaeTcs
B LIEHTP 9KpaHa; ypoBeHb Tpurrepa 6bICTPO BO3BPALLAETCH B LEHTP
dopmbl curHana; kypcop 6bICTPO BO3BpaLLaeTCHa B LEHTP BEPXHEWN,




Ne OnuncaHwme

HV>KHEW, NEBON 1 NPaBOW CTOPOH 3KpaHa

3Ha4ok yrpaBsieHus CTPOYHON pa3BEPTKOMW. Haxmunte
neBylo/npaBylo KHOMKY CTPOYHOW pas3BepTku, 4YTOObl HACTPOUTL

25 CTpPOYHYK pasBepTKy ocuumanorpammbl. Haxmmte Ha TekyLuyro
CTPOYHYIO pa3BepTKy, YTOObI OTKPbITb MaTPULy N BblOpaTb HYXHYHO
CTPOYHYIO pa3BEPTKY.

BbicTpoe coxpaHeHue. HaxmunTe, 4Tobbl ObICTPO COXpaHUTb hopmy
26 curHana oTKpPbITOro B JaHHbI MOMEHT KaHana B Ka4ecTBe 3Ta/lOHHOM
dopMbl curHana v caenaTb CHUMOK 9KpaHa.

27 CHMMKKM aKpaHa

KHONKW TOYHON HacTponkn. HaxXmmTe KHOMKY TOYHOW HACTPONKW,
28 4TOObl TOYHO HACTPOUTb MONOXEHME POPMbl CUrHaNa, NOOXeHUE
YPOBHS TpUrrepa, NosIoXeHMe Tpurrepa n NoNoXeHme Kypcopa.

29 Ulkana cTpo4yHOW pa3BepTKM

NHpnkaTop KaHana: otobpaXkaemMbll YPOBEHb 3a3eMJIEHNSA KaXKa0ro
30 aHanoroBoro curHana kaHana, 0603Ha4yeHHbIN 3HaYKOM MHAMKATOpPAa
KaHana Ha NeBoW CTOPOHE aucnnes.

Tabnuua 2-1. Onncanmne nHTepdenca gucnnesa ocuymnnorpada

2.7 Onucanme OCHOBHbIX (PYHKLMIA CEHCOPHOro 3KpaHa

YnpasneHune ocuyunnorpadom cepmm OVA3 ocyLLeCcTBASETCSH, B OCHOBHOM,
Ha)XxaTmem, NpoBeAEeHMEM NasbLEM 1 NepPETaCKUBaHNEM OLHNM NabLEM.

Ha)xatme

Haxmwute KHOMNKY Ha CEHCOPHOM 9KpaHe, u4ToObl aKTMBMPOBaTb
COOTBETCTBYIOLLEE MeHIO U DyHKLMIO. KocHUTeCch Ntoboro nyctoro MecTa Ha
aKpaHe, YToObl BbINTU N3 MEHIO.



HDOBe,quI/Ie nanabLem

MpoBeaeHMe nanbueM MO 9KpaHy: OTKPbITVE/3aKpbITUE MEHI0, BKHOYas
rMaBHOE MEHI0, KHOMKY KOHTEKCTHOrO MEHI0 U Apyrme ornepauuivi B MeHIo
KaHanoB. Hanpumep, rnaBHoe MeHI0 OTKpPbIBaeTCHA TakK, KakK MokKasaHo Ha
pucyHke 2-5. MeTof 3aKpbITUS NPOTUBOMNONOXEH METOY OTKPbITUSA.

PucyHok 2-5. Beixoq n3 rnaBHOro MeHto

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

MepeTtackmBaHme ¢ NOMOLLbIO OAHOrO0 NanbuUa: 415 rpydbon HaCcTPOMKN
BEPTMKANbHOI0O NOJIOXXEHWS, TOYKIM 3anycka, ypoBHSA 3anycka, Kypcopa 1 T. A.
dopmbl curHana. lMogpobHyto uHdbopmaunio cm. B pasgenax «Dopma
CUrHana ropm3oHTanbHOro nepemeLleHmnsa» n «PerynmnpoBka BepTUKanbHOIoO

MOJTOXKEH WA,

YBennyeHmne/ymeHblieHe MacwTaba: ans To4HOW HacTpPOoWMKn hopMbl
CUrHana Ha BEPTMKaNbHbIX LLKanax



2.8 YnpasneHme MbilublO

Mopkniounte Mbllb K WHTepdency «USB Host», 3atem ynpasnanTte
ocuwmnnorpadom ¢ NOMOLLbIO MblLLW. JTeBas KHoMNKa, npaBas KHOMNKa 1 KONeco
MbILL UMEIOT Te Xe PYHKLMK, 4TO 1 PYyHKLMA KacaHWa nanbuem. Konecmnkom
MbILL MOXXHO YrNpaBisiTb Pa3MepoM CTPOYHOW pa3BepTku. [1pn ynpaBneHumnm
MbILLbKD 3KpaH aBToMatuvecku 6nokumpyetcs. [1paBon KHOMKOW MbILLWN
MOXHO pa36/10KMpoBaTh 9KpaH nnm 3abokmpoBaTb €ro CHOBA.

PucyHok 2-6. Kypcop mbliwn

2.9 MNopxnioueHme npobHuka kK ocymnnorpady

1) MopgkntounTte NpobHUK K nHTepdercy BNC kanana ocumnnorpada.
[MpukpennTe BbIABMXXHON KPHOYOK Ha KOHLE NPOBHMKa K M3MeEPSEMON TOUKe
uenn unnm  Tectupyemomy yctpowmctBy. O6si3aTenlbHO  NOOKNOYNTE
3a3eMNALWnN NpoBoa NPobHMKA K TOUYKE 3a3eMIEHNS LEMNW.

/N MakcumanbHoe BXofHOe HanpshkKeHne aHanoroBoro Bxoaa

1 MOwm //16n®, 300 B (cpegHekBagpaTn4Hoe 3HadyeHme), KAT I; 560 Om <5 B



(cpepHekBagpaTUYHOE 3HAYEHME)

2.10 Ucnonb3oBaume pexxmma Auto

[Mocne npaBWAbHOrO NOAKMOYEHUA ocuwunnorpada v nogaym Ha BXof,
[OMNYCTMMOro CurHana HaxmuTe kHonky «Auto Set»EE8, yTo6bl 6bICTPO
HacTpouTb ocuwnnorpad Ha Haunydwwme 3dhdekTbl OTobpaxeHus Ons
BxogHoro curHana. Korga ocuwnnorpad HaxoguTcsi B aBTOMAaTUYE€CKOM
pexunme, KHorka «Auto Set» 6ynet ceeTutbes .

ABTOMaTMYECKNIN pexnm pgenuntca Ha «Auto Set» n «Auto Range». [lo
YMOJIYaHWIO YCTAaHOBJIEHO 3HaYeHme «Auto Set». PyHkumm «Auto Set» n «Auto
Range» He MoOryt pewmcrtBoBaTb BMECTE, OOHOBPEMEHHO MOXET ObITb
BKJTKOYEHA TONIbKO OfHAa N3 HUX.

«Auto Set» - ogHOKpaTHasa aBToMaTU4YeCKasa HACTPOIKa, U KaxablA pa3 npu
HaxaTun «Auto» B BEPXHEM NEBOM Yrny aKkpaHa oTobpaxaetcsa «Auto».
Ocuwunnorpad MOXET aBTOMaTU4YEeCKN HacTpamBaTb BEPTUKANbHbIN
MacLUTab, ropn30oHTaNbHbIV MacLuTab n HaCTPOMKY TpUrrepa B 3aBUCNMOCTM
OT aMnauTyabl N 4acTOTbl CWUrHanoB, HacTpamBaTb (OpMy CUrHana pno
HY)XHOrO pasmepa un oTobpaxaTb BxogHowW curHan. l[locne HacTPOWKWK
BbINOUTE N3 peXrMa aBTOMaTNYECKOWM HAaCTPOMKKN, Hagnncb «Auto» B 1€BOM
BEpPXHEM Yyrny wncyesHeT. KaHanbl MOrytT OTKpbIBaTbCA aBTOMAaTUYECKW.
Jliobon kaHan, ypoBeHb KOTOPOro 6onble WAM MEHbLIE MNOPOroBOro
3HaYeHMs, MOXET ObITb OTKPbIT NN 3aKPbIT aBTOMaTNYECKN B COOTBETCTBUN
C YCTaAHOBMEHHbIM MOPOroBbiM 3Ha4YeHMeM. [1oporoBbIi YPOBEHb MOXHO
HacTpouUTb. VICTOYHMK MOXET 3anyckaTbCA aBTOMAaTUYECKM, a KaHan
BKJ/TKOYEHHOI0 UCTOYHMKA MOXET aBTOMAaTUYECKN HaAcTpamBaTbCs Ha BbIOOP
npuopuTeTa TEKYLLIErO CUrHaNa nam MmakCMmManbHOro curHana.

OTkponTe rnaBHoe MeH. Haxmute «Auto», 4YTOObl OTKPbITb MEHIO
aBTOMATMYECKOM HACTPOWKW, BK/OYAss HACTPOWKY OTKPbITUSA/3aKpbITUS
KaHana, HacTpPOMKYy MNOPOroBOro HamnpsiXXeHns 1 HaCTPOWMKY WCTOYHMKA
3anycka.



Measure Cursor RENN3 Display rigger Auto

AutoScale

(letectior

PucyHok 2-7. OTkpbiTe meHo «Auto Set»

ABTOMAaTMYECKaa HaACTpoWKa BK/OYaeT creaywllee: OOUH KaHan U
HEeCKO/IbKO KaHanoB; aBToOMaTh4yeckass HacTpolkKa CTPOYHOW pPasBeEPTKM,
BEPTMKaNbHOM  YyBCTBUTENIbBHOCTM W YPOBHA  Tpurrepa  CUrHana;
NHBepTMpOoBaHMe  GopMbl  curHana  ocuumnnorpada  BbIK/THOYEHO,
orpaHnyYeHne nonocbl MNPOMNyckaHWs YCTAHOBMEHO Ha MOJIHY MoJsocy
NPOMycKaHnsa, PexXmm CBA3U MO MOCTOAHHOMY TOKY, PEeXum BblbOpku -
HOPMa bHbI; TUM TPUITepa No MPOHTY, a PEXNM- aBTOMATUYECKUIA.

NMpumevaHmne: gna npumeHeHns dyHkuMM «Auto Set» Tpebyetcs, 4TOObI
yacToTa M3MepPSEeMoro curHana 6bina He meHee 20 Iy, KoadUUMEHT
3anonHeHus 6bin 6onee 1%, a amnnntyaa 6bina He meHee 2 MBnnk-nuk. Ecnn
9T NnapameTpbl 6yayT NpeBbIlLEHbl, aBTOMaTUYeCcKasa HacTponmka He byaet
BbINOJIHEHA.

PucyHok 2-8. ABTOMaTmyeckasa HacTporka (hopMbl CUrHana



«Auto Range». Ocuunnorpad HenpepbiBHO 1 aBTOMaTU4YECKN HacTpamBaeT
BEPTUMKA/bHbIA MacLUuTab, rOPpN30HTaNIbHYIO CTPOYHYHO pa3BEPTKY N YPOBEHb
Tpurrepa B pexmme peanbHOro BPEMEHU B 3aBUCUMOCTN OT BENYUHLI
4acToTbl curHana. o ymonyaHmto oH OTK/TKOYEH, N €r0 HEOOXOAMMO OTKPbITh
B MeHI0. OTa PyHKUMA ABNAETCHA B3anMounckntodawwenm ¢ dyHkumen «Auto
Set».

OTkponTe rnaBHoOe MEHK N Haxmute «Auto», 4YTOObl OTKPbITb MEHIO
aBTOMAaTMYECKOro Bbibopa AmanasoHa O/ COOTBETCTBYHOLMX HAacTpoek. [pn
BKJTIOYEHNN (PYHKLMN aBTOMATUYeCKoro Bblbopa ananasoHa ocuwmnnorpad
aBTOMAaTMYECKWN YCTaHaBAMBAET pas3/iNdHble napamMmeTpbl, B TOM 4WUCNE:
BEPTUMKA/bHbIA MacliTab, ropn3oHTanbHYO CTPOYHYIO Pa3BEPTKY, YPOBEHb
Tpurrepa u T. 4. [Npn nogknto4YeHUn cUrHana 9T napamMmeTpbl aBTOMaTNYECKN
N3MEHATCHA, N MOocfe WU3MEHEHUs He TpebyeTca MOBTOPHAs HACTPOMKA
curHana. Ocuwmnnorpad aBTOMaTUYECKWM  pPacCno3HAaeT W  BHOCUT
COOTBETCTBYIOLLME N3MEHEHUS.

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

e \Vertical scale: Bkno4YeHMe QYHKUNN aBTOMATUYECKOW pPeErynmpoBKn
BEPTUKANbHOW LUKaNbI.

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

e Trigger level: BkntoyaeT QyHKLMIO aBTOMaTNYECKOW PENYIMPOBKN YPOBHS
Tpurrepa.

Measure Cursor Sample Display Trigger Auto Userset

AutoSet

PucyHok 2-9. OTKpbITE aBTOMaTNYECKOro AnanasoHa

ABTOMATMYECKMNIA Onana3oH obblMHO 6onee noneseH, 4em aBTomMaTMyecKas
HACTPOWKa, B CrieAyoLLnX CUTyaLMNAX:



1) OH MOXeT aHanmaunpoBaTb CUrHanbl, NOABEPXEHHbIE OMNHAMUNYECKUM
N3MEHEHUSIM.

2) OH no3BonseT ObICTPO NpPOCMATpPMBaTb HECKONbKO HEMNPEpPbIBHbIX
curHanoB 6e3 HacTponkn ocuunnorpada. dta yHKUMA O4EHb NOME3HA,
ecnm Heobxoaumo WMCMNoNb30BaTb ABa MPOOHMKA OQHOBPEMEHHO WU
€CNMIN MOXHO MCMONb30BaTb MPOOHMNK TONLKO OAHOWN PYKOW, MOCKOSbKY
apyrasi pyka 3aHsTa.

3) YnpaBnanTte HaCTPOMKOM aBTOMATNYECKOW perynmnpoBKkin ocuunniorpada.

2.11 3aBoicKMe HACTPOMKMW

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. [JnanoroBoe OKHO 3arpysku
3aBOACKMNX HACTPOEK CM. Ha pucyHke 2-10.

Measure Save Sample Display Trigger Auto Userset

Self Adjust

make sure to reset factory config!

PucyHok 2-10. 3arpy3ka 3aBoACKNX HAaCTPOeK

2.12 Ucnonb3oBaHune aBToKannbposxkm («Self Adjust»)

OTkponTe rnaBHoe MeHio, HaxmuTte «User Settings», 4TOoBGbI NepenTtn Ha
CTpaHuLy HacTpoek nonb3oBaTens. Haxmute «Self Adjusty», 4To6bI BOVTK B
pexXmnm aBToMaTun4eckonm Kanmbposku. Korpga ¢yHKUMS aBTOMaTUYECKON
KannbpoBKN aKTUBHA, B IEBOM BEPXHEM YI/y 9KpaHa oTobpaXkaeTcsl KpacHas
Hagnucb «Calibrating», a nocne 3aBepweHna KannmbpoBKM KpacHOE CNOBO
ncyezaet. [lpyn 3HaA4YUTENbHbLIX W3MEHEHUAX TemnepaTtypbl QyHKLMA
aBTOMAaTMYECKOW KanmbpoBKM MNO3BONAET ocuunnorpady noanepXxmsBaTtb



BbICOYaNLLUYO TOYHOCTb U3MEPEHUIA.

e [lepen aBToKanMbpoOBKOWM CHUMUTE BCE MPOBHMKMN.

e [lpouecc aBTOMaTU4ECKON KannbpoBKn 3aHNMAaET 0kono 10-15 MUNHyT.

e Ecnn Temnepatypa wu3ameHsdetca Bbiwe 10 °C, Mbl pekomMmeHOyem
NONb30BaTeENAM BbINO/IHNTb aBTOMaTNYECKYO KannbpoBKy.

BbicTpasa kannbpoBKa HynsA

[MpoBegnTe nanbuem BBEPX MO HWXHEW 4actu ocuunnorpada, 4Tobbl

OTKPbITb HMXKHEE MeHK. HaxmuTcliakdll nna O6bICTPON KannmbpoBKW HyNS
KaHana. lNpwn aktmeBaunn @GyHKUMW ObICTPOW KanmbpoBKWM HyNs B NEBOM
BEPXHEM YrNny 9KpaHa MNOSIBUTCH KpacHbiM wWpundT ¢ Hagnucbio «Mpget
aBTOMaTn4yeckasa kannmbpoBka Hynsa». [locne 3aBeplueHUs KannbpoBkK HyNs
KpacCHbIN WPNGT ncyesaet. boicTpaa kannbpoBka Hyns No3BonseT OGbICTPO
pewnTb npobnemy gpenida Hyns, BbI3BBAHHOIO pasHuuen temnepatyp. 1o
CpaBHEHUIO C camMokanubpoBkow, bbicTpas KanmbpoBka Hynst MOXET ObiTb
yCTaHOBJ/IEHA 3@ HECKOJIbKO CEeKyH[,.

2.13 KomneHcauua nacCMBHOro Nnpo6HMka

[Mpy nepBomMm nogkn4YeHU npobHmMKa K nwbomMy BXOOHOMY KaHany
HEO6XOAMMO BbIMONMHUTL HACTPOWKY KOMMeEHcauun npobHuka, 4TOObI
cornacoBaTtb €ro ¢ BXOAHbIM KaHanom. HekomneHcupoBaHHblE NPOOHUKN
MOFYT CTaTb MPUYNHON BONbLUMX MOrPELUHOCTEN N3MEPEHNIN NN OLLINOOK.
KomneHcaums npobHMKa onTMU3nNpyeT TPakT CUrHana ocuunnorpada gna
OOCTMXEHMA 0onee BbICOKOWM TOYHOCTU M3MepeHun. Ecnmn temnepaTtypa
okpyxatoulen cpegbl nameHsetca Ha 10 °C n 6onee, ona obecnevyeHus
TOYHOCTN pPe3ynbTaTOB N3MEPEHUN HEOBXOOMMO MNPOMNI3BECTUN HACTPOMKY
KOMneHcaumm npobHuKa.

MpobHnk BNC saBnaetca cTaHOApTHbIM MNAacCCUBHBLIM MNPOOHMKOM AOnd
ocumnnorpacdoB Bbicokoro paspelueHus cepun OVA3. OH moxeT ObiTb



aBTOMaTMyecku otkanumbpoBaH nocne nogkndyeHna k OVAS, m Het
HEobXxoaMMOCTIN BPYYHYO HacTpanBaTb KOMMNEHcaLNIO.

LLarn komneHcaynm npo6HuKa:

1) CHayvana nogknwumTe NPobHMK ocumnnorpada K LeneBomMy KaHany

2) MNopknwouymte nNpobHUK K BbIXOAHOM KIemMme KanmbpoBOYHOro
NPSIMOYrofIbHOro CUrHana, a 3aXxum 3a3emMsieHUs NPOObHMKa — K KnemMmme
3azemMnenuns. Kak nokazaHo Ha pucyHke 2-11.

PucyHok 2-11. NoagkntoyeHne npobHmka

3) OTkpowTe KaHan (ecnu kaHan 3akpbIT).
4) OTKpowWTe MEHIO KaHana, ocuwnnorpad aBTOMATUYECKW pacrno3HaeT

I'IpO6HVIK, a 3atéM HaXMumte Ha KHOIMKY Ona BbINOJTHEHNA

camMmoKanmbépoBKK NpobHKKa.

Auto
5) Haxmute KHOMKy NN BPYYHYIO OTPErYyNNPYNTE BEPTUKANbHYIO
YyBCTBUTENBbHOCTb (DOPMbI CUTHaNa n CTPOYHyo pa3BepTky. Cnegute 3a
dbopmoun curHana.

VAN MpepynpexaeHne
o Ybegutecs, YTO N30/IL4MS MPOBOLOB HAaXO4MTCS B XOPOLLEM COCTOSIHUMY,

YTO6bI N36EXaTb OPAaXEHUS JIEKTPUYECKUM TOKOM [Py U3MEPEHUU
BbICOKOIO HarpsiXXeHus.



o Bo nzbexaHue rnopaxxeHvsi d71eKTPUYECKUM TOKOM LAEPXKUTE rasbLbl 3a
rpenoxpaHnTesIbHbIM KOJ1bLJOM MPOBHUIKA.

o Korpga npobHUK rnogk/atoYeH K UCTOYHUKY Harpsi>XXeHWsl, He riprukacaiTecb
K METa/IZINYEeCKNM YaCTSIM roJI0BKM rMPObHVIKa BO N36EXaHNE rMopaXKeHusi
3/1EKTPNYECKVIM TOKOM.

o [lepen HayasioM WU3MEPEHUV MpaBuibHO MOAKIIOYNTE 3a3€M/ISIOLLNN
KOHeL rnpobHuKa.

2.14 NameHeHMne A3biKa

N3ameHeHme a3bika oTobpa)keHns cM. B pasaene «Hactponku — A3bik 1 MeToq,

BBOOa».

Fnasa 3. lopm3oHTanbHana cucTremMma

B naHHOI rnaBe cogepxutca nogpobHas nHdopmaums O ropn3oHTaNbHOM
cucrteme ocuwmnnorpada. PekomeHaoyeTcsi BHUMATENbHO MPoOYUTaTb 9Ty
rnaBy, 4TOObl MN3y4UTb YHKLUMN HACTPOMKMN 1 paboTy ropu3OoHTanbHOWN
cucteMsbl ocumnnorpada cepun OVAS.

o [lepemelleHune curHana no ropn3oHTann

e HacTporika cTpoyHon pa3BepTku (BpemMs/aenexHne)

e [laHOpamwupoBaHue n mMacwTtabupoBaHue OTOENbHbIX nnn
OCTaHOBNEHHbIX 3aXBaTOB

o [lIpokpyTtka, XY

e Pexunm macwtabmpoBaHus

3.1 NepemeujeHne cUrHana no ropM3oHTanm

KocHuTtecb obnactmn otobpaxeHuns opmbl CUrHana v npoBeguTe B/IEBO U
BNpaBo A5 rpybon HacTPOMKKM NonoXKeHums opmMbl CUrHana no ropM3oHTanm
BCEX aHaNoroBbIx KaHanoB. [locne nepemellyeHnsa popmMbl CUrHana HaxMmunTe
KHOMKY TOYHOW HACTPOWMKW B NEBOM HWXHEM Yriy aKpaHa ansa TOYHON



HaCTPOMKW.

PucyHok 3-1. MepemelueHre hopMbl CUrHana no ropn3oHTann Ha aKkpaHe.

3.2 HacTpoiika cTpouHoM pa3BepTkm (Bpemsa/aenexmve)

MeTop 1: lNporpamMmmHbie KnaBuwin

Ha)xXmmnTte Ha KHOMNKW® na , 4YTOObI HACTPOUTbL CTPOYHYIO Pa3BEPTKY BCEX
aHanoroBbIX KaHanoB (Tekylune KaHanbl). Haxxmute Ha KHOMKy “ YTOObI
YBEJINYNTb CTPOYHYIO pa3BepPTKY; HAXMUTE Ha KHOI'IKy, YTOOblI YMEHbLLUNTD
CTPOYHYO pa3BepTky (CM. pucyHok 3-2. HacTpowka CTPOYHOW pa3BepTKu).
CTpo4Hasn pa3BepTka BbINOMHAETCSA Ha 1-2-5, B TO BpeMs Kak (hopma curHana
N3MEHSETCA NO Mepe N3MEHEHNSA CTPOYHOM Pa3BEPTKW.



YBenuuenue CTpo4HON ‘VYMeHbIIeHUe CTpOYHON
pasBepTKU pa3BepTKH

PucyHok 3-2. HacTpoiika CTpO4YHOWM pa3BepPTKMN

MeTop 2: Pyuka Bbibopa CTPOYHOM pa3BEPTKM

Haxmute Ha , 4YTOObl OTKPbITb CMUCOK CTPOYHON pa3BepTKuM (Cm.
pucyHoK 3-3 «Pyyka CTpOYHOWM pasBepTKM»), 3aTEM HaXMWTE Ha CMMUCOK,
4YTOObI BbIOpPaTh NOAXOASALLYIO CTPOYHYIO pa3BepTKy. CTpoyHasa pasBepTka C
CUHUM 3anofIHEHHbIM (DOHOM SIBNSIETCH TeKyweWll BblOpaHHON CTPOYHOWN

pa3BEepPTKOW.

PucyHok 3-3. Pyyka CTpO4YHOWM pa3BepTKM



3.3 MNanopamupoBaHme M MacwiTabmpoBaHue OTAENbHbIX
WM OCTAHOB/NIEHHbIX 3aXBaTOB

[Mocne ocTaHoOBKM ocuunnorpada Ha 9KpaHe OCTaHOBNEHHOro Aucrnes
MOXET OTOobpaxaTbCA HECKONbKO MOMYyYEHHbIX [OaHHbIX C MONE3HON
NHMOpMaLMEN, HO NepeMeLLaTb NO FOPU30OHTaNM 1 MacLUTabrpoBaTb MOXKHO
TONbKO [daHHble NOCAegHero MnoJlydeHHOro wum3obpaxerHus. [JaHHble
OAVHOYHOro n306paXXeHNs WA OCTAHOB/IEHHOro M306paxeHuss MOXHO
nepemewatb MO rOpu3oHTaNM W  MacwTabuposaTtb. [loapobHyto
nHbopmaumo cm. B pasgenax «lepemeuleHmne dopmbl curHana no
ropusoHTann» n «HacTtpolka CTPOYHOW pa3BepTkn (Bpems/neneHume)».

3.4 MNMpokpyTka, XY

B rnaBHOM MEHIO HaXMWUTE Ha CEHCOPHYK KhaBuLLy -9, 3artem
BblIOEPUTE HYXHbI PEXMUM CTPOYHOW pasBepTKU. Pexum CcTpoyHon
pa3BepTkn MmoxeT 6biTb YT, ROLL n XY.

Save Cursor

Waveform  Graticule

PucyHok 3-4. Pexxkum otobpaxxeHuns

YT - O6bI4HbIN peXXnm NnpocmMoTpa ocymnnorpada

B pexume YT oTobpaxaeTrcss OTHOCUTENbHOE COOTHOLWUEHME MeXAay
BEPTUKANbHbIM Hanps)kKeHUEM W TOpu3oHTanbHbiM BpemeHem. Ocb Y
npeacTaBnsieT HanpsaXxeHme, ocb X NpenctaBnsaeT Bpems, a dopma curHana
oTobpaxaeTca nocne Tpurrepa (dbopma curHana oTtobpaxaeTcs cnesa
HanpaBo).



MpumeyaHme: ecnn cTpo4yHasa pasBepTka bonbliaa (Hanpumep, 200 mMc 1n
6onee), dbopma curHana nHorga He oTobpa)kaeTcs B TeYEHME OANUNTENBHOIO
BPpEMEHWN. ITO CBA3AHO C TeM, 4YTO B pexume YT Tpurrep popmbl curHana
cpabartbiBaeT nepepn otobpaxeHmem. OHa TECHO CBfi3aHa CO CTPOYHON
pPa3BEPTKOM N MOXET ObITb NPMONN3UTENBHO paccyYnTaHa Kak: KOMYECTBO
OENEHNN C NEBON CTOPOHbI MO3ULMW TpuUrrepa * rMoNoXeHNe YPOBHS
CTPOYHON pa3BepTkn. [1na cokpaweHnsa BpEMEHN OXMUOAHUA NEePEMECTUTE
No3nLUWMIO TpUrrepa BEBO.

Cnyyai, korga no3mumnsa Tpurrepa nepemelieHa 3a npefenbl 3KpaHa
¢opmMbl curHana, 3gecb He paccmMaTpuBaeTCH.

ROLL - Pexxnm npokpyTKmn

B pexume ROLL dopma curHana npokpy4ymBaeTcsa cnpaBa Haneeso Aans
obHoBneHma pucnnea (cm. pucyHok 4-5. Pexum ROLL). [dwnanasoH
pPerynnpoBkn CTpodHOW pasBepTku pexunma ROLL B paboyem cocTossHUM
cocTtasngaet 200 mc/pen~1 kc/pen.

B pexnme ROLL nHpopmaumsa, cBa3aHHas ¢ TPUITEPOM, HEOEeVNCTBUTENbHA,
BKJ1H04asa NONOXEHME, YPOBEHb TPUITEPa, HaNpsXXeHne Tpurrepa 1 T. A.

PucyHok 3-5. Pexxnm ROLL



Run
B pexxuime «ROLL» HaxxmumnTe WEElEl, 4yTOObl OCTaHOBUTb OTOOPaxeHne hopMbl

CUrHana, HaxmuTe . CHOBAa, 4YTOObl O4YMNCTUTbL OTOOpaXieHue hopMbl

SEQ

curHana n nepesanyctuTb c60p OaHHbIX; Ha)KMI/ITe- 4TOObI BbIMOMHUTb
OOMHOYHYIO NMOCNEeA0oBaTEeIbHOCTb, OHa OCTAHOBUTCA aBTOMAaTMYEeCKW nocie
3aBepLUeHNA 3axBaTa NOMHO9KPaHHOIO N306paxeHus.

Pexum ROLL o06blMHO wucnonbdyeTtcsa ana HabniogeHus 3a dopmamn
CUrHanoB ¢ YyactoTamum Huxe 5 I,

Pexum ROLL aktmeumpyetcs no ymondaHutio. Korga cTpo4dHas pasBepTka
6onbwe 100 mc, oHa aBTOMaTmyeckn nepexogut B pexmum ROLL. Ecnwn
HeobxoaMO MPOCMOTPETb CUIHaM, KOTOPbIM OO/MKEH ObiTb 3anyweH npuv
60NbLIOW CTPOYHOIN pa3BepTke, oTkaounTe pexkum ROLL.

BkntoueHne n BbikntoveHme pexuma Roll: B rnaBHOM MEHI0 HaXmMWUTe Ha
NPOrpaMMHYIO KaBuLLy - B onunn «Common» MOXHO BK/tOYaTb U
Bbik/to4aTbh pexum «Roll» (cm. pucyHok 3-6). Korga pexum npoKpyTKun
aKTVBWPOBAH, N CTPOYHadA pas3BepTka Haxogutca B npenenax 200 mc~1 Kc,
ocumnnorpad aBToMaT4eckn NepexoqnT B PeXNM NPOKPYTKN.

PucyHok 3-6. BkntoueHume/BbiknodeHmne pexnma Roll

XY - Pexxuum XY

BepTtunkanbHoe konuyectBo CH1 oTtobpaxaeTcs Ha ropvM3oHTanbHOW OCU B
pexnme «XY», a BepTukanbHoe konuyectBo CH2 otobpaxaertca Ha
BEPTUKANbHON OCcU (CM. pUCYHOK 3-7 «Pexunm «XY»).



Pexnm XY MOXHO MCMoNb30BaTb OJ/11 CPAaBHEHMSA 4YaCcTOTHOro M asoBoro
COOTHOLLUEHWS ABYX CUITHANOB.

Pexxum «XY» MOXHO WCMNoONnb3oBaTb A9 [aTYNKOB [N19 OTOOpaXKeHus
HaNpsXXeHns — CMeLLEeHNs, pacxoaa — OaBfeHus, HanpsXXeHUsa — 4acToThbl
WU HaMpPsXXeHUsa — Toka, HanpumMmep A1 NOCTPOEeHUA ANOAHON KPNBOA.

TakXke MOXHO MCNOSb30BaTb Kypcop ONna uamMmepeHums dopMbl CUrHana B
pexunme XY.

PucyHok 3-7. Pexxum XY

Mpumep pexnma XY

B aTOM ynpaXHeHUn [eMOHCTpUpyeTcs o060bldHas npakTuka pexunma
oTobpaxeHus XY nytem mamepeHus casura ¢as mexay OBymMs curHanamm
OAWNHAKOBOW YaCTOTbl C UCNOMb30BaHMEM MeToaa Jlnccaxy.

1) MNopgkniounte cuHycompanbHble curHanbl Kk CH1 wv  nopgkntounTte
CUHycoudanbHble CUrHaNbl TOW Xe 4acToTbl N pa3Hbix a3 kK CH2.

2) Haxmute Ha KHoMKy HacTpomku «Auto», HaxmuTte «Display» B rmaBHOM
MeH!10, 3aTeM BbibepuTe «XY» B «Time Base».



3) lNepeTtawmTte curHanbl TaK, 4TOObl OHM ObINI OTUEHTPMPOBAHbI HA 9KpaHe
ancnnes. OTperynmpymnte BepTukanbHyto 4yBCcTBUTENBbHOCTL CH1 n CH2 1

pacTaHWUTE CUIrHaNbl ona NnpocMoTpa.

PasHunuy da3 (6) MmoXHO paccuymTaTb C MOMOLLBIO cneayoulen hopmynbl
(npepnonaras, YTo amMnNAUTYObl ABYX KaHaN0B OAMNHaKOBbI):

oA C
Sin —B D

Cusur ¢a3 90° Ta xe daza

M3mepenne caura a3

PucyHok 3-8 CurHan pexxmma cTpovHom pa3sepTku XY, LLEHTP 9KpaHa gucnnes

4) Haxmute kHonky «Cursor», 4TOObl aKTUBMPOBATb TFOPU3OHTANIbHbIN
Kypcop.

5) YcTaHoBUTE KypCcoOp Y2 B BEPXHEW YacTu cuUrHana, a Kypcop y1 B HMXHEWN
YacTu curHana. 3anuwmnTte 3HadeHmne Ay B NpaBOM BEPXHEM YTy 9KpaHa.

6) lMepemecTnTe Kypcopbl y1 1 y2 B TOYKY NEPECEYEHUNSA CUTHANa U OCK Y.
3anuwunTe 3HadyeHne Ay ellle pas.



PucyHok 3-9. IamepeHure pasHocTu a3 1 ncnonb3oBaHme Kypcopa

7) [Lnsa pacuyeTta cosura a3 ncnonb3yeTcs cneayouian dopmyna.
S L Y2
sing = Y1 : = 1:'“'(:8]'”\/,I
Hanpumep, ecnu nepsBoe 3HayeHne Ay paBHo 9,97 B, To BTopoe 3HaveHune Ay
paBHO 5,72 B:

o B2 572
sing = 997 : —arcsmg.g_(

3.5 Pexxm macuurabuposanmna

Zoom (MacwwTtabnpoBaHne) — 9TO rOPU3OHTa/IbHO pacLUMpPEHHaa Bepcus
obbiyHOro pgucnnes. OTkpowmTe QYHKUMIO MacliTabmpoBaHuS, AOWNCMIEN
pazgenntca  Ha pgBe 4yactm (cm.  pucyHok 3-10  «MHTepdeinc
MacLUTabrpoBaHnA»). BepxHAa YacTb aKpaHa gucnies nokasbiBaeT 0ObIYHbIN
B[O, OKHa ANCII/IEA, @ HNXKHSAS YacTb — YBEJIMYEHHOE OKHO aucnnes.



PucyHok 3-10. IHTepdenc macwtabunpoBaHus

Bug okHa maclitabmpoBaHuMA — 3TO yBENMYEHHas 4YacTb OObIYHOrO OKHa
oTobpaxeHunsa. PyHKUMIO «Z00m» MOXHO NCMOJIb30BaTb, YTOObI MPOCMOTPETb
yacTb OObIYHOrO OKHa, PACLUMPEHHOro MO rOPW3OHTaNW, 4YTobbl Yy3HaTb
6onbLie 06 aHanm3e cUrHanos.

BknroueHme n BbiKIlOYUEHNE pexmnmva MaCI.IJTaﬁlllpOBaHI/IFl:

OTkponTe BbiNagaloLEee MEHIO W HaXMUTE Ha KHOMKY -, YTOObI
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 YacTb 0ObIMHOI0 CKaHMPOBaHUSA, KOTOpas Oblna
yBenmyeHa BHN3Y OKHa.

HaXxXmmnte Ha KHOMKY CTPOYHOWN PasBepPTKW, 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,
4YTObOblI 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



curHana ong npocmoTpa.

NMpumevaHme:

1)

MwuHnMmanbHasa cTpoyHasi pa3BepTka OoTobpaxaeTcss 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 aBTOMAaTMYECKW YyCTaHaBNMBaEeTCHA 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 octaHOBREH, pexnm mMacwTabupoBaHna MOXET ObITb
BKtoYeH. Haxmumnte Ha «Run/Stop», 4ToObl aBTOMAaTUYECKW OTK/IHOYUTb
pexmnm macLutTabmnpoBaHus.

FnaBa 4. BeprukanbHaa cucrema

B paHHOW rnaBe copepxutcs noapobHas mHpopmauns o BepTUKanbHOWN

cucteme ocuunnorpadga. PekomeHgyeTcss BHMMATENbHO MpoyuUTaTb 3Ty

rnaBy, 4TOObl M3Yy4NTb QYHKLUUN HACTPOMKKN W paboTy BepTUKanbHON
cuncTtembl ocunnnorpada cepun OVAS.

OTKpbITUE/3aKpbITUE KaHana, ycTaHOBKa TEKYLLIEero kaHana
HacTpoika 4yBCTBUTENBLHOCTIW MO BEPTUKANN

HacTpoika BepTuKanbHOro Nos0XeHns

OTKpbITE MEHIO KaHana

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

OTKPbITUA MeHIo kaHana CH1.



Full 1M
10X o
v

PucyHok 4-1. InTepdenc otobpakeHns MeHto KaHana

YpoBeHb 3a3eMneHns Kaxaoro oTobpaxaemoro aHanoroBoro curHana
KaHana ob6o3HavyaeTcsa 3Ha4KOM MHAVKaTopa kaHana H B neBom yrny skpaHa
aucrnnes.

4.1 AkTnBauymsa/geaxtmsauma ¢opmbl cursHana (kanan,
MaTeMaTMnuYecKme, aTanoHHbie (hopMbI CUrHana)

2 4 o
3Ha4ykM KaHanos -, ., ., ., ., . B MpaBon 4acTu obnacTtu

oTobpaxeHus dopmbl curHana ocuwnnorpada (npoeeanTte NanbLeEM BBEPX
NN BHN3, YTOObI NEPEKNOYNTLCA HA MaTEMATNYECKNIA KaHan 1N 9TaNlOHHbIN
KaHan) COOTBEeTCTBYHOT wectn kaHanam CH1, CH2, CH3, CH4,
MaTemMaTmyeckom YHKUMN 1 3TarloOHHOMY KaHany. 3Hadkyu KaHanoB B

e F
1% 10%
Y Y

w Ref
, . . [NpoBeguTe NnasnbLemM BNpaBo, YTOObI 3aKPbITb HYXXHbI KaHail.

1w
OTKPbITOM COCTOSIHUM ByayT BbirNA4eTb cneayowmm obpa3om: ,

Texkywmin kanan: Ocuunnorpad MoXeT oTobpaxaTb HecKonbko gopm
CUrHanoB OOHOBPEMEHHO, HO TONMbkO opgHa d¢opma  curHana
npeanodYTUTeNbHO OTOobGpaxaeTcs Ha camMOM BEPXHEM CJioe, a KaHarn,
KOTOpbII NpeanoYTUTEeNlbHO OToOpaxaeTca Ha CaMOM BEPXHEM CllOe,



HasblBaeTcA TeKyWMM KaHanom. WHpukaTtop [pna Tekyllero KaHana
CMJ/IOLLIHON, 8 MHAMKATOP KaHana, KOTOpbIA He ABNAEeTCA TeKyLMM, NyCTON,
KaK NokasaHo Ha puCyHKe 4-2.

o Texymumi
Tekymmit yi
KaHall
KaHaJ
Kanam, e
SIBIISTFOIITAIACS
TEKYIIUM

PucyHok 4-2. Tekywmin KaHan n KaHan, He SBNAIOLWMNIACA TEKYLLINM

Copepxunmoe nHtepdernca otobpaxeHuns kaHana ocumnnorpada BK/I0O4YaEeT B
ceba BepTUKanbHyK LWKany, KHOMKY 4YyBCTBUTENbHOCTUA BEPTUKANbHON
lUKanbl, PEeXumM CBSASWN, WHBEPTUPOBAHMNE, OrpaHNYEHME  MOJOCHI
NponyckaHms KaHana, Kak Noka3aHo Ha pUCyHke 4-3.



WNuBepTupoBanue

YMeHblIeHre BepTUKATbHON

IIKAJIbI
Orpanunyenue BeprukanpHas mkana
500mV i
POy CKaHUS Full LI0JOR]  ConporueicHue
Ocnabnenue 5100).4 il Coc/inHeHNE

500.0mV

HyneBoe nonoxxenue
KaHaja

YBenuuenue BepTHKaHLHOﬁ HIKaJIbl

PucyHok 4-3. IHTepdenc oTtobpaxkeHnsa KaHana

Ecnn kanan CH1 BKkAOYEH, HO €ro COCTOSIHME He SABNAETCH TEeKyLUUM,
HaXmMmMTe Ha wuHgmkatop dopmbl curHana CH1, wnnm BepTukanbHoOM
YyBCTBUTENbHOCTN, WAW KaHana 1> wuanm Ha KHOMKY BepTUKanbHOW
4YyBCTBUTENBbHOCTW 1AW BbiIbOpa TEKYLLEro KaHana, Ytobbl yCTaHOBUTb KaHas
CH1 B kauecTBe TekyLero kaHana, Kak NokasaHo Ha pUCyHKe 4-4.

Texymuii kaHan

CIUTONIHOM 3HAYOK
0003HavaeT

TEeKYIIUH KaHaI Haxxmure, 4T00BI

8 YCTaHOBUTH Kak
TEeKyLIUI KaHa

Haxxmure, 4T00BI
YCTaHOBUTH KakK
TEeKyLIUI KaHal

IIposeaure
HaJbLEM BIIPABO,
YTOOBI 3aKPHITh
KaHal

Hasxmute, 4T0OBI
OTKPBITh U
HACTPOUTH
TEeKyIIUA KaHa.

PucyHok 4-4. OTKpbITUE, 3aKPbITUE W NEPEKITIOYEHE KAaHANOB



2. Haxxmure, 9T00BI BHIOPATH 1. HaxxMHTe KHOIIKY yCTaHOBKH
TEKyLIUH KaHa TEKYIEro KaHana

PucyHok 4-5. /icnonb3oBaHme KHOMNKWY BbibOpa TeKyLLEro kaHana

HaxXmmte Ha 3Ha4yoK TeKyLlero KaHana B HWKHEW 4acTu 9KpaHa, 4ToObl
OTKPbITb MEHIO MEPEK/TIOYEHNSA Ha TEKYLUMIA KaHas, M HaXMUTE Ha KHOIMKY,
4yTOObI OHO 3aropenoch, Kak NoOKa3aHO Ha pucyHke 4-5. Haxmunre KHOMkKy B
MEHIO, 4TOObl NepekNtuUnTb Tekywmin kaHan. Korga 9Ta dyHKums
aKTMBMpPOBaHa:

a. TeKywumi KaHan MOXHO NepPEKOYNTb B MEHIO NEPEKTIOYEHNS KaHasOoB;

b. TekylLiee MeHI0 KaHasloB MOXHO MNepemMecTUTb B JIlo60e MeCTO 9KpaHa;

C. B MEHIO NEPEKITOYEHNS KaHaN0B 0TOOpaXaeTcs TONbKO OTKPbITbIA KaHarsT;

d. Npn OTKPbLITUN MaTEMATUYECKOM WX I3TanOHHOW QOpPMbl cuUrHana
aBTOMAaTMNYECKW OTKPbIBAETCH MEHIO MEPEKIIOYEHINS TEKYLLErO KaHana.

4.2 HacTpoika 4yyBCTBMTENIbHOCTM NO BepTUKanm

9 JL

Haxmute KHOMKY BEPTUKANbHOM YyBCTBUTENTbBHOCTM nnmn - KHOMKY
cnpaBa OT 3Hayka KaHana, 4Tobbl HaCTPOUTb BEPTUKAaNbHOE OTObOpaXeHue
dopMbl CUrHana, COOTBETCTBYHOLIEN KaHany, 4Tobbl ¢dopma curHana



oTobpaxkanacb Ha aKpaHe B MOAXOoAsLLEM pasMepe.

LLIkana BepTukKanbHom 4yBCTBUTENBHOCTW (B/Aen.) nocne kaxxaom HaCTPOWKM

1w
oTobpaxaeTcsa Ha 3Hayke KaHana. Hanpuwmep, O3HayaeT, YTo TeKyLias
BepTUKanbHas 4yBcTBUTENbHOCTL CH1 coctaenset 1,0 B/ pen.

KoadhdpuumeHT BEPTUKANIbHOW YyBCTBUTENIbHOCTW perynupyer
BEPTUKA/NbHYO 4YYBCTBUTENIbHOCTb aHanoroBoro KaHana ¢ warom 1-2-5
(koadpbdurumeHT ocnabneHns NpobHmka paBeH 1X), a anana3oH BepPTNKaNbHOW
4YyBCTBUTENbHOCTM npobHuka 1:1 coctasnser 1 wmB/pen.-10 B/pen
(onumonanbHO MnHMMYM 500 mkB/gen).

4.3 HacTpoiika BepTMKaNIbHOIrO NOJICXKEHNSA
MeToa HaCTPOMKWN BEPTUKANIbHOIO MOJMIOXKEHWS:

1) Ipybasa HacTpowmka: B obnactm oTobpaxeHus oOpMbl cuUrHana
yaepxueBanTte opmMy curHana v npoBeguTe nanbLeM BBEPX U BHU3 a4
N3MeEHEHWsI BEPTUKAIbHOIO NOSIOXeHUs1 OpMbl CUrHana.

2) ToyHaa HacTpowmka: Haxmwute KHOMKY TOYHOW HACTPOMKW B JIEBOM
HVXKHEM YNy 9KpaHa, YToObl TOYHO HACTPOUTb BEPTUKANIbHOE NOIOXEHMNE
dopmMbl curHana s TekyLero KaHana.

4.4 OTKpbITUIEe MEHIO KaHana

MpoBeanTe nanbuemM BMpaBO MO 3HA4YKy KaHana, 4Tobbl OTKPbITb MEHHO
HY>KHOrO KaHana.

MeHio KaHana n3obpaxeHo Ha pUcyHke 4-6. B BepTUKasribHOM MEHIKO MOXHO
HaCTPOUTb WHBEPCUIO OPMbl CUrHana KaHana, orpaHmMyeHne nosocChl
nponyckaHus KaHana, Tmn NpobHmKa, KOaPUUMEHT 3aTyxaHNA NPOBHKMKA,
PEXMNM COMNPSKEHMNA KaHaNoB, 9TasloOH BEPTUKANIbHOIO pacLUNPEHNs, METKY
KaHana v BK/ItoYeHMe/BbIK/TIO4YEHME KaHana.



PucyHok 4-6. MeHto KaHanos

4.4.1. YcraHOBKa CBA3SM MeXy KaHanaMm

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

DC: CBasb NMo nocTossHHOMY ToKy. MoryT npoxoauTb KakK KOMMOHEHTbI
MOCTOSIHHOIO TOKa, Tak N KOMMOHEHTbl NEPEMEHHOro Toka N3MepPSIEMOro
CuUrHana, a TakXe AaHHbIA PeXrmM MOXET MCNONb30BaTbCs A MPOCMOTPa
¢dopm curHanos BnnoTb Ao 0 'y 6e3 60/bLLIoro cMeLLeHUsA MOCTOAHHOMO TOKaA.

AC: CBA3b N0 nepeMeHHOMY TOKY. VIamepsieMblin curHan nocToaHHOro Toka
6nokmpyeTcs, U MOXET NPOXOAUTb TOJIbKO KOMIMOHEHT NepeMeHHOoro Toka, a
TakXe [OaHHbIA pexuMm MOXET WCNOoNb30BaTbCAa N1 MPOCMOoTpa (opm
CUrHanoB ¢ 601bWMNMU CMELLEHUSIMIN NOCTOSAHHOIO TOKaA.

GND: BHyTpeHHee 3a3eMneHmne Bxoaa, 0OTCOegMHEHNE OT BHELLIHETO BXOAA.
Ocuwunnorpad nogkntoyeH K NpssMOYyrosibHOMy curHany ¢ 4acrtotonm 1 kly,

amnantygon 2 B n cmeweHnem 1 B. ®opmbl curHanoB cBs3et mexnay
KaHanamMmm noCTOSIHHOIO ToKa, MeEPEMEHHOIO ToKa 1 3a3eMJIEHUS MOKa3aHbl



Ha pucyHkax 4-7, 4-8 n 4-9.

PucyHok 4-7. CBAI3b MO NOCTOAHHOMY TOKY  PucyHok 4-8. CBA3b N0 NepeMeHHOMY TOKY

PucyHok 4-9. lNogkntoyeHme 3aseMneHmns

MpumeyaHme: 3Ta HaCTPOMKa OENCTBUTENbHA TONbKO A/19 TEKYLLEro KaHana.
[lna TOro 4toObl NEPEKNIUNTLCA C TEKYLLEro KaHana, npoCcTO KOCHUTECH
3Hayka KaHana, 3Hayka uHOukaTopa KaHana Win TrOpPU3OHTaNbHOro
NONOXEHWS, HA KOTOPOE yKa3blBaeT 3HA4YOK NHAMKATOpa KaHana gJ/isi npsiMmoro
nepekntoveHns. BeixoanTb N3 MEHIO HET HEOOXOAMMOCTW.



4.4.2. YcraHOBKa npegena nosiochbl NponycKkaHmns

OTKponTe MEHI KaHanos, HanmgunTe none Bblibopa «Bandwidth» B meHi0
KaHanoB, YCTAaHOBUTE HY)XXHOE OrpaHM4YeHMe MosIoCbl MNPOMyCKaHWs,
burnbTpaUMo BEPXHUX N HXKHUX YaCTOT.

MonHasa nonoca NMPoNyCKaHUA: MNO3BOJIAET MPOMNYyCKaTb CUITHaJ1bl BCEXYACTOT.

Monoca nponyckanma 20 M: nponyckatoTcs TO/IbKO CUrHasnbl C YaCTOTON
Hxe 20 Ml'y, a curHansi Boiwe 20 My acddhekTnBHO ocnabnatoTes.

POunbTp BEpXHMX YACTOT: NMPOMNYyCKaTCA TOIbKO CUrHasbl, NPeBbILIAtoLLe
HVXKHWUW Npenen Tekywe ycTaHOB/IEHHOW YacTOTbl.

BbibepuTte UABTP BbICOKUX YacToT, HaxMuTe IEBaALIlHa rone

4YacCTOTbl, YTOObI OTKPbITb MHTEPAENC HACTPOMKIM HaCTOTbl, HaXMuUTe «MIu» n
«kly», 4yTObGbLI BbIOpPATL LUKaNy 4acTOTbl, MEpPEeTamMTe WA HaXMUTE Ha
NON3YHOK AN rpybon HAaCTPOWMKM MaKCUMasrbHOW YacTOThbl, pa3peLleHHOoN
ONA NPOXOXAEHNA, HaXMWUTE KHOMKWU «+», «-», 4YTOObl TOYHO HACTPOUTb
4yacToTy.

PunbTp HM3KMX 4YACTOT. paspellaeTcs NponyckaTb TONbKO Te€ CUrHanbl,
KOTOpPble HWXe TeKyLlero yCTaHOB/IEHHOro BEPXHEero npepena 4actoThbl (C
HaCTPOMKaMu, TaKUMM Xe, Kak y unbTpa BEPXHUX 4aCcToT).

Pa3Hunuy B orpaHU4YeHmnm npornyckHoOM CNOCOBHOCTU MOXHO OTOOpasnTb C
nomowbio dopmbl curHana. llonHas nonoca nponyckaHWs rnoka3aHa Ha
pucyHke 4-10, nonoca nponyckaHma 20 M — Ha pucyHke 4-11, unbTp
BEPXHUX YAaCTOT — Ha PUCYHKe 4-12, GUNbTp HMXXHUX YaCTOT — Ha PUCYHKE
4-13.



PucyHok 4-10. NonHas nonoca
PucyHok 4-11. Nonoca nponyckaHua 20MI 'y,
NponycKaHus

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

4.4.3. IuBepcusa ¢ yueTom popmbl MMNynbea

[Mpn BbIGOpPE «Inverty 3Ha4YeHMe HanpsxeHus oTobpaxaemonm GOopMbl
curHana nHeepTumpyetcs. VinBepcus BnnsaeT Ha crnocob oTobpaXkeHus KaHana.
[Mpn ncnonb3oBaHnM 6a30BOro Tpurrepa HEOH6XoANMO HACTPOUTb YPOBEHb
Tpurrepa, 4Tobbl COXPaHNTb CTabUNbHOCTb (DOPMbI CUTHana.



PucyHok 4-14. lepepg nHeepcuen c yuetom PucyHok 4-15. [locne nHBepCcumn ¢ y4eTom

dopmbl Mnynbca dbopmbl Mnynbca

4.4.4. HacTpoiika TMna npo6Hmnka
[MpobHMKN NoapPas3nensaTCa Ha TOKOBbIE Y MPOBHMKN HAaNPSXXEHWS.

NMocnepoBaTenbHOCTb M3MEHEHUWSA TUMA NPOGHMKaA:

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

e Vol -cooTBeTCTBYIOLWNIN NPOOHMNK HANPSXXEHWS.
e Cur - COOTBETCTBYHOLLMI TOKOBbIN NPOOHUK.

4.4.5. YcranoBka koa¢gdpmumenTa ocnabneHmn npobHmka

[Mpn namepeHnn npobHMKOM NpaBUbHblE pPe3ynbTaTbl N3MEPEHUNSA MOTyT
ObITb MNOSy4YeHbl TOMIBKO MyTEM YCTAHOBKW MpaBUIbHOro KoaddunumeHTta
ocnabneHma npobHuka. [Ona cooTBeTcTBUS KOIDPUUMEHTY ocnabneHus
peanbHOro NpPobHmMkKa HeobxoaMMo COOTBETCTBYIOLLMM 06pa3oM HAaCTPOUTb
KoaddumumeHTt ocnabneHna kKaHana B MeHK KaHana. [lpy m3meHeHuun
KoappuumeHTa ocnabneHma npobHMKaA COOTBETCTBYHOLWNN KO3 DUUMEHT
ocnabneHmsa gonmkeH ObiTb YCTAHOBMEH B MEHIO KaHana, Ytobbl obecneynTb



NPaBUIbHOCTb aMnAnTyabl GOpPMbl CUrHana wu pesynbTaTa U3MEpPeHUs,
oTtobpaxxaemoro ocumnnorpadom. [MoMmmnmo HEKOTOPLIX pacnpoCTPaHEHHbIX
KoadhdumumeHToB ocnabneHmsa kaHanos cepua OVA Takxe nognepXxmuBaet
NONb30BaTENbCKME HACTPOWMKW 3aTyxaHUs KaHanoB, KOTOpPble MOryT ObITb
yCTaHOBNEHbI B granasoHe oT 1mX go 999kX.

KoadhdpuumeHT ocnabneHmsa npobHmKa n koapduumeHT ocnabneHms B MEHIO

NMOoKa3aHbl B Ta6n|/|u,e 2170/ (X

KoacdhdumuymeHt KoaddunuymeHt KoacddunuymeHr KoaddunuymeHT
ocnabneHwms ocnaéneHws ocnabneHus ocnabneHwus
npobHmukKa npo6HmMKa npo6HmKa npo6HuKa
KoadpdunumeHT KoapumumeHT KoapdunumeHT KoadpdunumeHT
ocnabneHuns B MeHto | ocnabneHmsa B MeHto | ocnabneHuns B MeHto | ocnabneHuns B MeHI0
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 bkx
0,01:1 10mx 1:1 1x 100:1 100x 10000:1 10kx
0,02:1 20mx 2:1 2% 200:1 200x
0,05:1 50mx 5:1 bx 500:1 500x

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

4.4.6. 3TanoH BepTnKanbHOro pacliMpeHms

I'IpV| ncrnonb3oBaHMN BEPTUKANIbHOIoO pacwmnpeHna MOXHO LWWEeNKHYTb Mo

LIEHTPY WU HYyNIeBOW TOYKE.




LleHTp: HaxmmnTe Ha UEHTP, OTPErynnpymnte BepTUKaNbHbIM MacwTab, un
ocuunnorpamMmma byneT pa3BepHyTa C LLIeHTPOM 9KpaHa B KayeCTBe aTasioHa

Hynesas Touka: LLlenkH1Te Ha HyNneBOW TOUKE, OTPEryNNpynTe BEPTUKANbHbIN
MacLuTab, n ocumnnorpamma OyaoeT pasBepHyTa C Hy/leBOMN TOYKOW (hOpMbI
CUrHana B Ka4yecTBe 9TaloHa

4.4.7. MeTka xkanHana

MeTkn MOXHO [06aBnATb K KaxOoMy aHasioroBOMy KaHany Mo MmMepe
HeobxoaoumocTun, n nobaBneHHasa MmeTka oTobpa)kaeTcs nNo3aan nHgmKaTopa
KaHana.

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

PucyHok 4-16. MeTka

NMpumevaHume: HacTtponka nogaoepXxmBaeT BBoAa 00 32 CUMBOMOB.



4.4.8. BxogHoe nonHoe ConpoTuB/IeHMe KaHana

Boibepnte nogxopsulee MOMHOE COMPOTMBNEHMNE B COOTBETCTBUUN C
daKTUYECKMM UCNbITaTeNbHbIM COrMacylowmm Kabenem mnm nNpobHUKOM.
MoxxHo BbibpaTb «1 MOM» nnu «<560 OMm». BxogHOe nonHoe conpoTMBaeHE No
ymonyaHuto coctaBnsaet 1 MOm.

1 MOM — TakXXe N3BeCTHOE Kak BbICOKOE NOIHOE CONPOTUBAEHMNE, NOOXOANT
Ans 60nbLUMHCTBA NACCUBHbIX MPOOHMKOB 1 NO3BONAET CBECTU K MUHUMYMY
Harpys3o4yHoe Bo3gencTeume ocumnnorpada Ha TeECTUPyEMOE YCTPOMNCTBO.

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

Boibop noaxopgsauwlero cornacoBaHMsi MOSIHOMO COMPOTUBAEHUSA MO3BONSAET
MUHNMM3NPOBATb OTPaXeHUs Ha MNyTW CuUrHana, 4Yto nenaetr namMepeHus
6onee TouHbiMWU. CM. PucyHok 4-17 gns HaACTPOWMKWN BXOQHOrO MOJIHOMO
COMPOTUBNEHNS.

[MprmeyaHme: Npu NepekNtoYeH BXOOHOrO MOJIHOFO COMPOTUBNEHUS
KaHana Heobxoommo o006paTuTb BHUMMaHME Ha TO, 4TOObl BXOgHOE
Hanps>XXeHne He MnpeBbllano AonycTumMoro;, npwu conpotmeneHun 50 Om
MaKCuMasnbHOE BXOOHOE HanpsiXXeHMe aHanoroBoro Bxoga coctaBnsiet 5 B
(cpepHekBagpaTYHOE 3HaA4YeHMe); ana obecneyeHns 3alMThbl BXoaa KaHana
B COCTOSIHMMN BbIKIKOYEHMSA BXOAHOE NOSIHOE CONpOoTMBAEHME ocuunnorpada
N0 YMONYaHMIO NPUHMMAET 3Ha4YeHmne 1 MOm.



PucyHok 4-17. BxogHOe NoNHOE conpoTUBNEHWE KaHana

4.4.9. 3apepXKa i cCMelleHue

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

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

4.4.10. TouHan HacTpoMkKa

B ocumnnorpadax cepun OVA3 npegycmoTpeHa pyHKLWS TOYHON HAaCTPONKK
BEPTUKANbHOW LUKanbl, KOTOpasi MNO3BONSAET HacTpamBaTb BePTUKabHYIO
LKany, He orpaHuymBasck 1, 2, 5 n 10 waramu. Nocne BKNOYEHUS TOYHON
LLKanbl perynnpoBka BEPTUKanbHOro maciutaba ctaHOBUTCSA TOYHOMN.



PucyHok 4-18. HacTporka TOYHOW LKanbl

FnaBa 5. Cucrema sanycka

B paHHOW rnaBe copepxmTtca noapobHas mHdopmauna O TPUrrepHoOmn

cucteme ocuunnorpadga. PekomeHgyeTcss BHMMATENbHO MpoyuMTaTb 3Ty

rnaBy, 4ToObl N3y4nTb (PYHKLMN HACTPOWMKN N paboTy CUCTEMbl Tpurrepa

ocuwunnorpada cepun OVA.

e Tpwurrep v HacTpowka Tpurrepa

e Tpwurrep no ppoHTy

e Tpurrep nNo  ANUTENBHOCTU
MMnNynbca

e Jlornueckunm tpurrep

e Tpurrep no N-my poHTY
e Tpurrep no KOPOTKOMY
NMMYNbCy

Tpwurrep No HaKNoOHy
Tpwurrep N0 NUMNTY BPEMEHN

Tpwurrep no BngeocurHany

Tpwurrep nNo ycnosusim
nocnenoBaTeNbHON LLUMHbI



5.1 Tpmrrep m HacTpoMKa Tpurrepa
Y10 Takoe Tpurrep?

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

[nsa yero Mo)XHO Mcnonb3oBaTb TpUrrep?

(1) Ocuunnorpad MoxeT cTabunbHO 0TO6pPaXxaTb NEPUOANYECKWI CUTHA.

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

NepuoaNyYecKnn CNrHan NepuoanNyYeCcKnn CUrHan

(2) Boigenute cermMeHT, KOTOPbIA Bbl XOTUTE Habniogatb, N3 OGbICTPOro ©
C/TOXKHOro curHana



PucyHok 5-4. AHOManbHbI CUrHan,

PucyHok 5-3. AHOManbHbI CUTHan B .
3a(MKCUPOBaHHbIA NMPY YCTAHOBKE YPOBHS
nepmnogn4eckmx cmrHanax
Tpurrepa

Y10 Takoe NpuHyAnNTENbHbIA TpUrrep?

Korga ocuunnorpad He yooBneTBOpPSAET YyCI0OBMUAM cpabaTbiBaHUS, TPUITED,
CreHepumpoBaHHbIN ocunniorpaddomM MNCKYCCTBEHHO WA aBTOMaTUYECKMN,
ABNSAETCA MPUHYOAUTENbHbIM  Tpurrepom. [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
€eCTb onuua pexmnma Tpurrepa, KOTOpyto MOXHO YyCTaHOBWUTb, Kak «Normal»
nnn «Auto». HopmanbHbI TpUrrep — 3T0 cpabaTbiBaHME B COOTBETCTBUN C
3afaHHbIMKU ycnoBumaMKU. «Auto» (ABTOMaATUYECKUIA TPUIrrep) ABNSAETCS
Pas3HOBUOHOCTbIO MNpPUHYOUTENbHOrO Tpurrepa. Ecnn ocuymnnorpad He
cpabaTbiBaeT B TEYEHME ONpeaeneHHoro nepnoga BpeMeHu, OH 3anyckaetcs
NPUHYONTENBLHO.

Measure Save Cursor Sample Display Trigger Auto Userset

Edge PulseWidth  Logic N Edge Runt Slope TimeOut Video STUART  S2UART

PucyHok 5-b. HacTpoiika pexunma Tpurrepa ocuyunnorpada



Ecnn xapaktepuctuka cwurHana He NOHATHa, ocuunnorpad cnepyer
YCTaHOBUTb B pexmm «Auto», KOTOpPbIA MOXET rapaHTUPOBaATb, 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 5-5 asnsaercs
pe3ynbTaToM NPUHYOUTENBHOrO TpUrrepa B pexmnme «Auton.

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

Ha pucyHke b5-6 noka3aHa KoOHUeNTyanbHaas [OEeMOHCTpaumsa namsaTtn
cobpaHHbIX AaHHbIX. [1na Toro 4ytobbl MOHATH COObITME TpUrrepa, NamMaTb
cobpaHHbIX JaHHbIX MOXHO pa3genutb Ha Oydepbl OO Tpurrepa v nocne
Tpurrepa. lonoxeHne cobbiTs Tpurrepa B nNamMmaTtyn COOpaHHbIX OaHHbIX
onpegensaeTca HACTPOMKaMM TOYKM OTCYETA BPEMEHUN W MOJIOXEHUNSA
Tpurrepa (ropu3oHTanbHOW 3a0ePXKN).

/—C06ere 10 TPUITEPY

—————

[TaMsATh cOOpaHHBIX JaHHBIX

PucyHok 5-6. KoHuenTyanbHasa AeMoHcTpaumsa namMmaTi cobpaHHbIX AaHHbIX

Bce cobbiTus, oTobpaxaemble cneBa OT TOYKW Tpurrepa, NnponcxogaTt Ao
Tpurrepa. 9T cobbITMA Ha3bIBAlOTCA COOOLUEHUSAMN nepen TPUrrepom,
KOTOpblE NOKa3bIBalOT COObLITUA A0 TOYKM Tpurrepa. Bce cobbiTna cnpasa oT
TOYKW TpUITepa HasblBalOTCA coobuieHnamMmn nocne Tpurrepa. Konnyectso
OOCTYMHbIX [OMnanas3oHOB 3adepXKn (coobuweHna po Tpurrepa v nocrne
Tpurrepa) 3aBUCUT OT BbIBpaHHOW CTPOYHOW pa3BeEPTKU N EMKOCTN NaMSaTH.



PerynmnpoBka nono)xeHus Tpurrepa (ropm3oHTanbHas 3agepikka)

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

I'opusoHTanbHas 3anepxka

Tpuryep lI_[eHTpanLHoe MIOJIOKEHHE
\ 4

PucyHok 5-7. lopn3oHTanbHana 3agepxka

Korga Ttouka Tpurrepa 7 pacnosioxeHa cneBa OT LEHTPasbHOW NNHUN ¥
obnactu oTobpaxeHuns hopmbl CUrHanNa, BpeMsi 3afiep>XXKm 0TobpaxkaeTcs Kak
NONOXNTENBbHOE 3Ha4YeHMeE; Korga Touka Tpurrepa @ pacrnonoxeHa cnpasa oT
TOYKM OTCYEeTa BPEMEHU Y, BpPeEMS 3afepXKn oTobpaxaeTcs Kak
oTpuuatenbHoe 3HayeHume; Korga Toudka Tpurrepa © coBnagaetr C
LEHTPaNbHOWM NMHMEeNn ~ obnactn oTtobpaxeHuss popmMbl CUrHana, Bpems
3a0€epPXKW paBHO HyIIO.

YpoBeHb Tpurrepa

YpoBEHb Tpurrepa - 9TO HaNpPsXXeHWe CcurHana, COOTBETCTBYHOLLEE
yCTaHOBNEHHON Touke Tpurrepa. [Npy nameHeHmm ypoBHs cpabaTbiBaHUSA
Tpurrepa Ha 9KpaHe BPEMEHHO TMOABNSETCS rOPU3OHTasbHasa JINHWS,
yKasblBaloLlas MONIOXEHNE YPOBHA (KOHKPETHOe 3HayeHue YpPOBHSA
cpabaTbiBaHMA OTOOpaxkaeTcss B MPaBOM BEPXHEM Yrny 9KpaHa), 3aTem
FOPU3OHTaNbHasa NNHUA KNcCYe3aeT, YpoBeHb cpabaTtbiBaHMA 06O03HavaeTcs



HEBONbLLUON CTPENKOW 4—, N STOT 3HAYO0K UHOMKALUMKM  MOXHO
nepeTackmBaTb AN HACTPOWMKIW 3HAYEHUA YPOBHSA cpabaTbiBaHNSA TpUrrepa.

BV poBeHb TpUrrepa
nokasaH Ha pUcyHKe 5-8 (cTpesnika yKasblBaeT Ha IMHUIO YPOBHS TpUrrepa).

JInnus
YPOBHS

- FANARARARARNARNA

J

/

VVVVVV

PuncyHok 5-8. YpoBeHb Tpurrepa

HacTpoiika ypoBHS Tpurrepa

YpoBeHb TpUrrepa MoXKHO OTPEerynmnpoBaTb Kak rpybo, Tak 1 TO4HO.

[pybas HacTpounka: [lpoBegute nanbuemMm BBEPX WU BHWU3 B obnacTtu
PEryNNpPoOBKIM YPOBHS cpabaTbiBaHUS.

ToyHasa HacTpomka: Haxmute KHOMKY TOYHOWM HACTPOMKN B IEBOM HUVKHEM
yrny aKpaHa gnsi TO4HOM HaCTPOMKIN YPOBHS cpabaTbiBaHUA.

ApnbIKN HACTPOMKM TpUrrepa
[MpoBegnTe NanbLUemM BAEBO MO MOM3YHKY YPOBHA TpuUrrepa, 4Tobbl OTKPbITb

APNbIKW HACTPOWKW TPUrrepa, KOTopble BK/OYAOT MCTOYHUK TPUITrepa,
pPeXnm Tpurrepa u T. o,



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 yOEpPXaHWs, N BPeMS yaepXaHus
MOXET MCMONb30BaTbCA A/151 CIOXHbIX (POpPM CUrHana ctabunbHOro Tpurrepa.
Bpemsa yoepxaHus Tpurrepa Bapbupyetca ot 200 Hc go 10 c.

YaepxaHne MOXHO WCMOoNb30BaTb AN Tpurrepa no MNoBTOPSAOLWMMCS
CUrHanam C HeckoNnbKUMMN dpoHTamMmu (Unu apyrumMmm cobbiTuamMmun) mexay
NOBTOPEHUAMU cwurHana. Ecnn mn3BecTHO HavMeHbluee BpemMs Mexay
Tpurrepamu, yoepXxaHme MOXHO TakXe WCMonb3oBaTb Ons Tpurrepa no

nepBoOMY (DPOHTY.

Hanpumep, 4Tob6bl NOAYy4YnTb CTAabWNbHbIA TPUIrEP MO MNOBTOPSOLLEMYCSH
MMMNYbCHOMY TPUITEPY, MOKa3aHHOMY HUXE, YCTaHOBUTE BPEMS yaAEpPXKaHme
Ha 3HavyeHume >200 He, HO <600 Hc.



Bpewms

yIepKaHUs
IMonoxxeHue Tpurrepa ocuusuiorpada

> - » - »
»

200 ns 600 ns

PucyHok 5-10. Bpemsa yaepxaHus Tpurrepa

YcTaHOBKa BpeMeHn yaep)XaHua Tpurrepa:

1)

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

PucyHok 5-11. IHTepdenc ycTaHOBKW BpEMEHW yOepXKaHUS Tpurrepa

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

3anpoc Ha onepauuio yaepXxaHua Tpurrepa

O6blMHO McNoONb3yeTca [N  CNOXHbIX ¢opm curHana. [lpaBunbHas

HaCTpOVIKa OTK/IOHEHUS OObIMHO HEMHOINO MeHbLUE OOHOro nOBTOpPEHNA

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

e[OVNHCTBEHHOW TOYKOI TpUrrepa Ay NoBTOPSIOLLIErOCa CUrHana.



IameHeHne HaCTPOWMKWN CTPOYHOW pas3BEPTKM HEe MNOBNUSET Ha BpPeMS
yaep)XaHus Tpurrepa.

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

Run
yTOODI OCTaHOBWUTb, 3aTeéM TOpPW3OHTallbHO NepemMecTuUTb W«

MacliTabmpoBaTb fAaHHble, 4YTOObl HAWTW MOMOXEHNE, B KOTOPOM
noBsTopsieTcs popma curHana. Vicnonb3ymte Kypcop, 4To6bl UI3SMEPUTL 3TO
BpeMs, a 3aTeM 3aganTe BpeMs yaepXxaHus.

e lVicnonbaynte kHonky «SingleSEQ» gna ogHokpaTHOro cbopa AaHHbIX

Single
SEQ

O6bIYHO NpPW BbINOMHEHNW OOHOKPATHOro cbopa OaHHbIX HeobXxoaMmo
NHULUMNPOBATb HEKOTOpble onepauum Ha n3mMepaemMom obopydoBaHUU, U
HeXxenaTtesbHO, YToObl ocuunnorpad aBTomMaTUdeckn cpabaTbiBan nepeq,

Wait

aTMMM onepaumsmMmin. VIHgnkaTop cCoCToAHUS TpuUrrepa - oTobpaxaeTcs
B BEPXHEM JIEBOM Yrily 3KpaHa nepef Ha4vasrioMm onepauvn B uenun (370
O3Ha4aeT, YTo NpeanyckoBon bydep 3anonHeH).

5.2 Tpurrep no ¢ppoHTy

Korga ¢dpoHT curHana Tpurrepa goCTmraeT onpeaeneHHoro ypoBHs Tpurrepa,
3aaHHbI CUTHaN 3anyckaeTcsa N reHepupyetcsa. Tpurrep cpabartbiBaeT no
nobomy 13 (bPOHTOB: HapacTaloLeMy (yka3aTenbHbili 3Ha4ok 4 B BepxHeii
yacTu 9KpaHa), crnagawoLiemy () nnn nsoviHomy dponTy ( X). YposeHb
TpUrrepa MoXH0O HaCTPOUTb Tak, YTOObI USMEHUTb BEPTMKANbHOE NONOXEHWNE
TOYKW TpUrrepa Ha GpoHTe TpUrrepa, a MMEHHO TOYKY NepecevyeHuns TNHNN
YPOBHSA Tpurrepa n poHTa curHana. CtabunbHyto hopmy curHana MoxHO
obecneynTb C NOMOLLbIO NPaBUIbHOW HACTPOMKIN pexXmma CBA3W TpuUrrepa
no dpoHTy. ONncaHme MeHto Tpurrepa rno (GpoHTy NpeacTaBneHo B Tabnuue
HMXe:



BapwaHT Tpurrepa | HacTtpouka OnucaHmne
CH1 YctaHoBka kaHana CH1 B kauecTBe MCTOYHMKA
curHana Tpurrepa
cH2 YcTaHoBKa kaHana CH2 B kayecTBe NCTOYHMKA
curHana Tpurrepa
VcTouyHuK Tpurrepa
cH3 YcTaHoBKka kaHana CH3 B kayecTBe MCTOYHMKA
CUrHana Tpurrepa
cha YcTtaHoBKa kaHana CH4 B kayecTBe NCTOYHMKA
curHana Tpurrepa
HapacTtatowunn HacTpoiika curHana Tpurrepa no nepegHemy
dpPOHT dpOoHTY
Cnapatowni .
HaknoH HacTpoika curHana Tpurrepa no sagHemy (poHTy
PpPOHT
[lBonHon HacTpowka curHana Tpurrepa no nepegHemy
pOHT bpOoHTY, NMbO No 3agHEMY (PPOHTY
[MocTosAHHbIN | [TOCTOSIHHbIE N NEPEMEHHbIE COCTaBNAOLWME TOKA,
TOK NnpoxoasaLime 4Yepes curHanbl Tpurrepa
[MepeMeHHbIN dunbTpaynsa NOCTOAHHOW COCTaBNAOLLEN
TOK CUTHanNoB Tpurrepa
CoeguHeHmne
MopasneHne | lMogaBneHwne curHanos Bbiwe 50 kI B curHanax
BY Tpurrepa
MopaBneHmne MopaBneHme curHanos HUXKe 50 kI, B curHanax
HY Tpurrepa




Hwn3kouyBCcTBUTENBHAA CBA3b MO NOCTOSAHHOMY
MopaBneHmne
TOKY A/19 NoAaB/EHNSA BbICOKOYACTOTHOIO LWyMa B
Lyma

CUrHanax Tpurrepa

HactpoiTte Tpurrep no Hapactawwemy ¢GpoHTy gna kaHana CH1 wm
coefMHEeHne Nno NOCTOAHHOMY TOKY, AJIA Yero BbINOJIHNTE cnepyrowme
AencTBuA:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,
BbibepuTe TpUrrep no GpoHTY 13 NEPEYHS TUMOB TPUITEPa N YCTAaHOBUTE
Tpurrep no ppoHTy cnenyrowmm obpa3om, Kak nokasaHo Ha PUCYHKE b5-
12:

e llcTtouHuk Tpurrepa: CH1;
e Pexum coegmnHeHus tpurrepa: DC;
e Tpwurrep no HapacTalowemy PPOHTY.

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 5-12. MeHo HacTponKun Tpurrepa rno poHTy
2) Otperynupyinte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabubHbIN
TpUrrep curHana, Hanpmumep, ycTaHoBUTE YPOBEHb Tpurrepa Ha 1 B.

OnucaHune coegnHeHna Tpurrepa

Korga oTKpbITO MEHIO HAaCTPOMKIN Tpurrepa no GpoHTy, onumsa coeguHeHns
Tpurrepa otobpaxaetca noa meHw. CoegmHeHmne Tpurrepa BkntoyvaeTt DC,
AC, HFRei., LFRej., NoiseRej, cm. prcyHOK 5-13:



PucyHok 5-13. MeHio coeguHeHmns Tpurrepa

DC-coegunHeHne (cBA3b MO NMOCTOAHHOMY TOKY) — MO3BOJIAET CUTHaNam
NOCTOAHHOIO 1 MEPEMEHHOrO TOKa NOCTYNaTb B NyTb TpUrrepa.
AC-coegnHeHne (cBA3b MO MNepemMeHHOMYy TOKy) — yaanset nwboe
Hanpsi>XeHne caBura NOCTOAHHOWM COCTaBnslowWen mns ¢popmbl curHana
Tpurrepa.

B cnydyae dopmbl curHana ¢ 6onbWMM CMeELLEHUEM MOCTOSIHHOIO ToKa
CTabunbHbI TpUrrep No QPOHTY MOXHO o0becneymTb C MNOMOLLbIO
COeAVHEHMSA N0 NEPEMEHHOMY TOKY.

HFRej. (High Frequency Rejection Coupling (cBA3b ¢ nogaBneHMEM
BbICOKMX YaCTOT)) — yAansieT BbICOKOYACTOTHbIE KOMMOHEHTbI N3 (OpPMbl
CUrHana Tpwurrepa, WCMNoNAb3ys NOAABNEHME BbICOKMX YacToT Ans
yOaneHnsa BbICOKOYACTOTHbIX LLUYMOB U LUYMOB OT ObICTPbIX CUCTEMHbIX
TaKTOBbIX CUIFHAOB, U3 NyTEN TPUITepa, Takmx Kak paguoctaHumm AM nnm
FM.

LFRej. (Low Frequency Rejection Coupling (cBSi3b C nogaBneHnem HU3Knx
4yacToT)) — yaansieT Nobble HEHY)KHbIE HU3KOYaCTOTHbIE KOMMOHEHTbI U3
dopMbl cUrHana Tpurrepa, Hanpumep, 4acToTbl TMHUW 31EKTpornepenay,
KOTOpPbI€ MOryT NOMeELLaTb NPaBUIbHOMY TPUITEPY.

Ecnn B dopme curHana npucyTCTBYET HWU3KOYACTOTHbIN LUYM, MOXHO
NONYy4YUTb CTabUNbHbLIA TPpUrrep No GPOHTY C MOMOLLBIO COEANHEHNS C
noaaBNeHNEM HN3KMX YacToT.

NoiseRej. (Noise Rejection Coupling (CBA3b ¢ nogaBneHmem Liyma)) —
nogaBneHmne Lwyma MOXEeT A006aBUTb AOMNONHUTENbHbIA FTMCTEPE3NC B
cxemy Tpurrepa. YBenuuymeas Mnonocy rucrepesvca Tpurrepa, MOXHO
YMEHbLUNTb BEPOATHOCTb Tpurrepa no wymy. Ho 9To Takxe CHumxaeT
YyBCTBUTENIbHOCTb TpWUrrepa, NoaToMy nOnsa cpabaTbiBaHUA Tpurrepa
ocumnnorpada Tpebyetrcss HEMHOro 60bLLINN CUTHAan.

MpumeuvaHmne: CBA3b C TPUITEPOM OTNINYAETCA OT CBA3W C KaHaNOM.



5.3 Tpurrep no AIMTEeNbHOCTV MMIMYNbCA

Tpurrep cpabaTtbiBaeT, KOrga AnUTeNbHOCTb MMMYNbca CUrHana Tpurrepa (8

Hc~10 ¢, 3HaYOK MHAMKALUMW TrMNa TPUIrepa B BEPXHEN YacTu 9KpaHa )

OOCTUraeT YyCTaHOBMEHHOrO YCNOBUSA, a HanpsXXeHue curHana pgocturaet
YCTaHOB/IEHHOro YpOBHA Tpurrepa. MeHlo Tpurrepa Mo OJINTENbHOCTU

MMNybca NokasaHo B crneaytoLlein Tabnumue:

BapunaHT .
Hactpomka OnuncaHne
TpUurrepa
VIcTouHMK CH1 YcTaHoBka kaHana CH1 B kauecTBe MCTOYHMKA
Tpurrepa curHana Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kauecTBe NCTOYHKKA
CUrHana Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayuecTBe NCTOYHKKA
CUrHana Tpurrepa
cha YcTaHoBka kaHana CH4 B kauecTBe NCTOYHKKA
curHana Tpurrepa
Tpwurrep No ycTaHOBKE NONIOXUTENbHOIO 3HAYEHUSA
MonapHocTb |lMonoxutenbHas
ONNTENbHOCTU NMMyNbCa CUTHaNOB
Tpwurrep Nno yctaHOBKE OTPULATENBHOIO 3HA4YEHUS
OTpuuatenbHas
ONNTENbHOCTU NMMyNbCa CUTHaNOB
Ycnosus - Tpwurrep npvi ANTENBbHOCTU NMIMYyNbCa CUTHanNa
<
Tpurrepa MEHbLLE OINTENBHOCTN UMnynbca T
- Tpwurrep npn ANNTENbHOCTN UMMYyNbCa CUrHana
>

6onblue ANNTENbHOCTM UMMynbca T




T Tpurrep npyv gANTENbHOCTU NMMYNbCa CUTHanNa,
paBHOW OINTENbHOCTU UMnynbca T
- Tpurrep npyv gANTENbHOCTU NMMYNbCa CUTHaNa,
#
HEepaBHOW O/INTENbHOCTM MMnynbca T
OnutenbHoCTb
nMnynbca
Tpurrepa 8 HCc~10cC HacTpovika oimtenbHOCT NMMynbca Tpurrepa
nmMnynbca

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

OT1anbl TpUrrepa no AJINTENbHOCTU NMMY/IbCa NONOXUTENbHOW NONAPHOCTU:
(B kauecTBE NpuMepa B3AT kaHan CH1)

1) Haxmwute Ha «Trigger» B rmnaBHOM MEHH0, YTOObI OTKPbITb MEHIO TPUITEpa,
BbibepuTe Tpurrep no OANTENbHOCTUA MMMybCa W3 MEPEYHs TUMNOoB
Tpurrepa n yctaHoBUTE TPUITep No oJINTENIbHOCTU MMIYJibCa CneayoLwmm
obpasom, kak NokazaHO Ha pUCyHKe 5-14:

e llcTtouHuk Tpurrepa: CH1;

e [lonApHOCTb MMNyNbCca TPUrrepa: NoNoOXMUTENbHAS;

e YposeHb Tpurrepa: 1,988

e Ycnosme wn pAUTENbHOCTb WMMynbca Tpurrepa: «bonblue», BpemMs
HaCTPOWKWN cocTaBnseT 1 MKc.



PuicyHoK 5-14. MeHI0 HacTpOKM TpuUrrepa no gJNTeNnbHOCTU UMIy/bca

OnuncaHmne HaCTpPOMKWM TpUrrepa no ANNTeNIbHOCTN NMIMY/bCa:
1) Bbi6op nonapHOCTM MMNynbca

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

J_L‘), a oTpuUaTeNbHbI NMMYIbC HMXE TeKYLLEero ypoBHS Tpurrepa
(3HAYOK MHAMKaLuMM oTpuuatenbHoro umnynbca CH1 JLU®100v ). Mpn
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.)



PuicyHOK 5-15. /IaMeHeHre ypoBHSA MMIyNbca OTPULATENbHON MNONAPHOCTY

2) HacTpoiika ycnoBus Tpurrepa n BpeMeHun ganTenbHOCT nMnynbca

OrpaHI/I‘-IeHVIﬂ Nno BpemMeHWn, KOToOpble MOXXHO 3a0aTb B yCI1OBU TpUrrepa: <, >,
= #,

e MeHblue, YeM 3Ha4YeHue BpemMeHu (<)

Hanpumep, ona nonoXmnTenbHOro MMNynbca, eCNn YCTaHOBNEHO 3HAYeHne
T<80 Hc, Tpurrep cpabotaeT cTabunbHO TONLKO TOrAa, KOrga onnTeNbHOCTb
nmMnynbca MeHbLue 80 He (pucyHoK 5-16. Bpemsa Tpurrepa T<80 Hc).

Tpurrep

PucyHok 5-16. Bpemsa Tpurrepa T<80 HC



e bonblue, yem 3Ha4YeHMEe BpemMeHu (>)

Hanpumep, ons nonoXutenbHOro MMMynbca, eCi YCTaHOBNEHO 3HaYeHune
T>80 Hc, Tpurrep cpaboTtaeT cTabunbHO TONbKO TOrAa, Koraa AIMTeNbHOCTb
nmnynbca 6onblue 80 He (pucyHok 5-17. Bpems Tpurrepa T>80 Hc).

| I
| I

<-80ns > :'v 80ns ,i

| | |
I

< Tpurrep

PucyHok 5-17. Bpemsa Tpurrepa T>80 HC
e PaBHO 3Ha4YeHNIO BpeMeHU (=)
Hanpmmep, Ona nonoXmTtenbHOro mmnynbca, ecsin yCtaHoOBJ1IEHO 3HaA4YeHNE

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

& Tpurrep

PucyHok 5-18. Bpems Tpurrepa T=80 HC
e He paBHO 3Ha4YeHMIO BpeMeHM (#)
Hanpumep, ons nonoxnTenbHOro NMMNynbca, ECNM YCTaHOBNEHO 3HA4YeHne

T#80 Hc, Tpurrep cpabotaeT cTtabuibHO 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

OnntenbHOCTb MMnynbca Tpurrepa MoXeT ObITb YCTAaHOBMIEHA B AManasoHe
oT8Hc oo 10c.

KocHuTecb nons HacTpoMKn AJANTENbHOCTU WMMMYy/bCa , YTOObI
OTKPbITb UHTEPDENC HACTPOWMKN BPEMEHM (Kak MokasaHo Ha pucyHke 5-20), n
OTPErynupymTe ANUTENbHOCTb uMnNynbca. OTperynupynte OANTENbHOCTb
MMMynbca, perynmpys nnm gemrasa Nosi3yHokK ro wKane BpeMeHMN.

PrucyHok 5-20. IHTepdenc perynmpoBkn OANTENbHOCTU MMMY/bCa

5.4 Jlormueckmnm Tpurrep

Tpurrep cpabaTbiBaeT, Korga ypoBeHb MeXAy aHanoroBbiMW KaHanamu
yOoBNeTBOpPSAET onpeneneHHon norndyeckomnm onepaumm (AND (1), OR (UJTN),
NAND (HE-W), NOR (HE-WJ1)), a HanpsxeHne curHana pocTturaet
YCTAHOBNEHHOIO YPOBHA Tpurrepa M OJUTENbHOCTN NOrmkn Tpurrepa (8
HC~10 c). OnncaHme MeHIo Tpurrepa Mo JIorMke npeacTaBneHo B tabnuue
HUXe:



BapuaHT

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

«OR»




NAND

BbI6GpaHa fornka UCTOYHMKa TpUrrepa Kak
«NAND»

NOR

Bbi6GpaHa Normka MCTOYHMKa TpUrrepa kak
«NOR»

IameHeHune Ha
NEeVNCTBUTENbHOE
3Ha4yeHune

Tpurrep cpabaTtbiBaeT Npy USMEHEHWUIN NOTNKI
Ha OeNCcTBUTENbHOE 3HaYeHne

IameHeHne Ha

Ycnosus . Tpurrep cpabaTbiBaeT NpyY USMEHEHUW NIOTUKN
HeenCcTBUTENbHOE .

Tpurrepa Ha HeeNCTBUTENIbHOE 3Ha4YeHue

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

Bpewms .
8 HC~10 HC HacTpoika BpeMeHu Iornmkmn Tpurrepa

Norvku

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

yKa3bIBalOT Ha TO, YTO NOrpeLLIHOCTb cocTaBnsieT 6%.

STanbl nornMyeckmx onepaunin Tpurrepa Mexay kaHanamum:

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

Bbl6epI/ITe NOrn4yecKkunim TpUrrep n3 nepevyHAa TmnoB Tpurrepa n ycCtaHoBmTe

NOrYeCcKUin TpUrrep cnenyroLmm obpasom, Kak nokasaHo Ha pUcyHKe 5-

21:

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




e Jlornyeckunm seHTunb: AND;
e VYcnosue:<;
e Jlornyeckoe Bpems: 1 HC.

Measure Save Cursor Sample Display Trigger AL Userset

Common Edge PulseWidth N Edge Runt 3 TimeOut Video S1 UART S2 UART

PucyHok 5-21. MeHo HacTpOMKKM NOrnM4eckoro Tpurrepa

OnuncaHme HACTPOIKWN NOrMYECKOro Tpurrepa:
HacTpoliika ypoBHS Ormkmn

[Mocne nctouHuka Tpurrepa Bblbepute «Highy, «Low» n «None» gns kanana.
CooTBeTCTBYIOLLEE 3HAYEHME YPOBHA Tpurrepa oTobpaxaeTcs B MpaBOM
BEPXHEM Yrfy 9KpaHa gucnnes.

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

< 0.0V ™
Tpwurrepa, SHa4o0K MHOnKaunm : .

«Low»: yKa3bIBaeT Ha 3HauYeHme HMXe TeKYLLEero ypoBHSA Tpurrepa, 3Hayok

nHonKaunm C""

«None»: aTOT KaHan HegeNCTBUTENEH.
[MepekntoyeHne KaHana YpPOBHSI Tpurrepa: KOCHUTECb CTPENKWM MOn3yHKa
YPOBHSA TpUrrepa nnm ncnonb3ynTe ApabiK a8 HaCTPOMKN Tpurrepa

Jlornueckumne ycnosus

1) «True»: TpUrrep NP N3MeHeHUN NOrnMkKn Ha AeNCTBUTENbHOE 3HAYEHNE
2) «False»: Tpurrep npm W3MEHEHUW JNOTMKU Ha HeOeucTBUTENbHOE



3Ha4vyeHmne

PucyHok 5-22. PerynnpoBka ypoBHs Tpurrepa

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

KocHuTecb nons HacTPOMKW BPEMEHU (E), yTOOblI OTKPbITb

NHTEPdENC pPEryNNPOBKN BPEMEHWN W HACTPOUTb JNIOTMYECKOE BpPEMS.
[MogpobHocTM cMm. B pa3aene «HacTtpowmka gnmTenbHOCTU MMNyNbcay.

5.5 Tpurrep no N-my ¢pponTy
Korpa curHan Tpurrepa cpabatbiBaeT no N-mMy (pOHTYy nocne yka3aHHOro

BpeEMEHWN NpocTos, 3T0 Tpurrep no N-my dpoHTy. OnmncaHme meHo Tpurrepa
no N-my (pbpoHTYy NpeacTaBneHo B Tabnumue HuxXe:

BapwuaHT .
HacTtpomka OnucaHmne
Tpurrepa
McToYHUK CH1 YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHIMKA




BapwuaHT .
HacTtpomka OnucaHne
Tpurrepa
Tpurrepa CUrHana Tpurrepa
CH2 YcTaHoBka kaHana CH2 B kayecTBe NCTOYHMKA
cuUrHana Tpurrepa
cH3 YcTaHoBKka kaHana CH3 B kayecTBe NCTOYHMKA
CUrHana Tpurrepa
cha YctaHoBKka kaHana CH4 B kauecTBe MCTOYHMKA
CuUrHana Tpurrepa
Bpems 8HCc~10cC Bpems npoctos
OpoHT HapacTtatowmin HacTponka curHana Tpurrepa no nepegHemy
dpOHT dpoHTY
Cnapatownin .
HacTponka curHana tpurrepa no 3agHemy poHTy
bpOHT
N-1 dpoHT 1~65535 YctaHoBneH Tpurrep no N-my dpoHTy nocne
BPEMEHI NPOCTos

HacTtponka kaHana CH1 Ha Tpurrep no 5-my nepegHemy ¢hpoHTy yepes
500 mkc. BoinonHute cnegyouwme AencTeuns:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,
Bblbepute Tpurrep no N-my (pPOHTY M3 MNepeyvHss TUMOB Tpurrepa un
yctaHoBuTe Tpurrep no N-my ¢dpoHTy cnegywowmm o6pasom, Kak
nokasaHo Ha pucyHke 5-23:

e llcTtouHuk Tpurrepa: CH1;



e Bpewms: 80 mkc
e  DpOHT cUrHana: HapacTalLWA;
e N-1 ppoHT: 101

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

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

5.6 Tpmrrep no KOpoTKoOMy MMnynbey (panTy)

Korpa yctaHOBMEHbI BbICOKUIA N HU3KWIA NOPOTrK, Ofsl TpUrrepa ncnonb3yeTcs
MMMYNbC, KOTOPbIN nepecekaeT OguMH MOPOr, HO He rnepecekaeT ApYrow.
LlocTynHbl ABa TMNa: NONOXKUTENbHbIA KOPOTKUIN NMIMYNbC N OTPULATENbHbLIN
KOPOTKUW NMMYIbC.



ITonoxurenbHbld KOPOTKUN UMITYJIBC

BrIcokuil ypoBeHb « = « & . . 4 J i | . |

Huzkwuii ypoBeHb ‘ t . y i } v 4 4

OTpHLaTenbHBIH KOPOTKUH UMITYJIEC

PucyHok 5-24. KpoTkun Tpurrep

OnuncaHmne MeHIo Tpurrepa no paHTy NpeacTaBneHo B TabnuLe HuxXe:

BapwuaHTt HacTtpownka OnuncaHne
TpUurrepa
CHA1 YcTtaHoBka kaHana CH1 B kayuecTBe NCTOYHMKA
CuUrHana Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayecTBe MCTOYHMKA
CUrHana Tpurrepa
NcTouyHmK
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe MCTOYHMKA
CUrHana Tpurrepa
cha YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHKKA
curHana Tpurrepa
YcTaHOBKa curHana gns tpurrepa no
MonoxutenbHasn
NOJIOXXUTENTbHOMY KOPOTKOMY UMTIY/1IbCY
YcTaHoBKa curHana gns Tpyurrepa no otpuuaTesibHOMy
OTpuuatenbHas
MonapHOCTb KOPOTKOMY MMMYNbCYy
YcTaHoBMEH cuUrHan gna Tpurrepa rno
Jlobon NONOXUTENbHOMY, NNOO OTPMLATENBHOMY KOPOTKOMY
NMMynbCcy




BapwuaHTt HacTpomka OnucaHmne
TpUurrepa
- Tpurrep npv 4NUTENBHOCTN UMMYNbCa CUrHana
<
MEHbLUE OINTENbHOCTM MMnynbca T
- Tpwurrep npv AINTENBHOCTN UMMYNbCa CUTHanNa
>
6onblue oAINTENBHOCTU nMNynbca T
CocTosiHne
Tpurrepa Tpwurrep npyv AANTENBHOCTU UMMYNbCa CUrHana
<>T 6onblue HMXHero npegena T1 n meHbLle BEPXHEro
npepgena T2
H HeT orpaHnyeHunin gna Tpurrepa no KOPOTKOMy
eT
NMMynbcy
OnuntenbHoOCTb
nmnynbca 8 HCc~10cC HacTpoika gnntensHOCTM nmMmnynbca Tpurrepa
Tpurrepa

PucyHok 5-25. MeHio HaCcTponkn KOpoTKOro Tpurrepa




5.7 Tpwurrep no HaKJIOHY

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

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

Bpemsa oTpuuaTenbHoro HaknoHa: Bpems nepexopma dopmbl curHana ot
BbICOKOIO YPOBHS K HA3KOMY.

Kak nokasaHo Ha pucyHke 5-26.

Bricokuit ypoBeHb

)
]
1
|
]
1
P

. pE— )
BpewMs 110y105kUTEBHOr0 BpeMsi OTPHIATEIEHOTO
HaKJI0Ha HAaKJIOHA

PucyHok 5-26. Bpems nonoXxutenbHoro/oTpuuaTebHOro Hak/ioHa

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

10 ¢), TN TpUrrepa B BEPXHEN 4aCTM 3KpaHa — 9TO TOJIbKO 3HAYOK , "
Tpurrep cpabaTbiBaeT Npu OOCTUXEHUW 3af0aHHOro ycnosus. Tpurrep no
HaKNOHY NOAXoANT ANA HabNAeHWa NI006pPa3HbIX U TPEYroibHbIX BOJTH.
OnuncaHme MeHIo TpUrrepa no HakoHy NpPeacTaBNeHo B TabNnLE HUXE:

BapuaHT .
HacTpomka OnuncaHne
Tpurrepa
VcToYHUK CH1 YcTtaHoBka kaHana CH1 B kayuecTBe NCTOYHKKA CUrHana
Tpurrepa Tpurrepa
CH2 y
cTaHoBka kaHana CH2 B kayecTBe NCTOYHKKA CUrHana




Tpurrepa
cH3 YcTtaHoBka kaHana CH3 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
cHa YcTaHoBka kaHana CH4 B kayecTBe NCTOYHMKA cUrHana
Tpurrepa
®poHT MepegHunin | Tpurrep yCTaHOBEH Ha NONMOXUTENbHbIN HAaK/TOH CUrHana
3agHun Tpwurrep yctaHOBNEH Ha OTpULUATENbHbIWA HAK/TIOH CUrHana
. Tpwurrep ycTaHOBNEH Ha OOHAPY>XEHNN N3MEHEHUS HAaKIOHa
INMobon
curHana
CocTosiHne - Tpwurrep npu BpemMeHu yaepXaHusi HakfloHa CUrHana
<
Tpwurrepa MeHbLe T
- Tpwurrep npn BpeEMEHN yaep>XXaHUs HaKIOHa CUrHana
>
6onbwe T
Tpwrrep npu BpemMmeHu yaepXXaHusi HakfloHa CUrHana
<>T MeEHbLUEe BepxHero npegena T1 n 6onblue HUXKHErO Npenena
T2
Bpems 8 Hc~10 ¢ | YcTaHOBNEHO BpeEMS yaepXXaHWUA HaKNIOHa CUrHana Tpurrepa

YctaHoBuTe coctossHme HaknoHa CH1 kak Bpemsa HapacTaHumsa wm

yaepxxaHnsa meHee 30 mkc. BoinonHnTte cnegyowme oemcTena:

1) Haxmwute Ha «Trigger» B rmraBHOM MEHH0, YTOObI OTKPbITb MEHIO TPUITEP3,

Bbl6epI/ITe TpuUrrep HakjoHa 13 nepedyHda TunoB Tpurrepa mn yctaHoBumTe

TPpUIrrep Hak/oHa cneaylLlrm obpa3om, Kak NokasaHo Ha puUcyHke 5-27:



e llcTtouHuK Tpurrepa: CH1;

o  OpPOHT: HapacTalLWIA;

e Ycnosue: 60nblUe YEM

e Bpems ygepxaHusa HaknoHa: 30 MKC;

2) OTtperynupyinte ypoBEHb TPUIrepa, OTPErynmpynTe BbICOKUM NN HUSKIA
YPOBEHb TPUITEPa, HaXMWUTE CTPenkKy Ha ob6oux KOHUax >Xenoba.
[MepekntoumnTe ypoBEHb TPUITEPA MEXAY BBICOKUM N HU3KM.

PucyHok 5-27. MeHio HacTponKu Tpurrepa rno Hak/oHy

Bpemsa yaep)xaHmnsa HaknoHa MOXET ObiTb YCTaHOBNEHO B AMana3oHe OT 8 HC
no 10c.

MpumeuyaHmne: CtabunbHyto opmMy curHana Tpurrepa MOXHO MONYyYUTb,

TOJIbKO €ecnu Bbl6paTb, Bbl6paB KaHasn, K KOTOpoMy noakK/4eHbl CUrHasnbl, B
KaydyecTBe NCTOYHWMKa Tpurrepa.

5.8 Tpurrep no AMMMTY BpeMeHN

Tpurrep No NMMNTY BpeMeHN cpabaTbiBaeT, KOraa BpeMsi OT nepeceveHuns
CUrHana v ypoBHA TpUrrepa v Bbille (MK HUXE) yPOBHSA TpUrrepa gocturaet



YCTaHOBJ/IEHHOIO BPEMEHU, KaK NMokasaHO Ha pucyHke 5-28:
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PucyHok 5-28. Cxema Tpurrepa rno 1MMnUTy BpeMeHM

OnuncaHne MeHK Tpurrepa no NMMUTY BPEMEHW NpeacTtaBneHo B Tabnuue

HWXe:
BapwnaHT .
Hactponka OnwncaHune
TpUurrepa
CH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUTHana
Tpurrepa
CH2 YcTaHoBka kaHana CH2 B kayecTBe NCTOYHMKA CUTHana
Tpurrepa
NcTouyHmK
Tpurrepa
CH3 YcTtaHoBka kaHana CH3 B kayecTBe NCTOYHMKA CUTHana
Tpurrepa
cha YcTaHoBka kaHana CH4 B kayecTBe NCTOYHMKA cUrHana
Tpurrepa
BbibepuTe anga nogcyeTta BpeMeHU, Korga nepegHnini
MonsapHocTb | [lonoxuTenbHas (DPOHT BXOAHOIO CUrHana NnpoxXoauT Yepes YpoBEHb
Tpurrepa.




BbibepuTe anga nogcyeTta BpeMeHu, Korga 3agHunin GpoHT

OTpuuaTenbHas
BXOAHOIO CUrHana NnpoxXoamT Yepes YpoBEHb TpUrrepa.
BbibepuTe anga nogcyeTta BpeMeHU, Korga nepeaHni nnm
Jlobon 3agHWA PPOHT BXOAHOIO CUrHana NnpoxoauT Yepes
YPOBEHb TpUrrepa.
Bpems 8Hc~10cC MpoooMKNTENBHOCTb NNMMUNTA BPEMEHM

YcTaHOBUTE MONOXNTENbHYIO MNONSAPHOCTb curHana tpurrepa CH1 nm

Bpemsa oxupaHuma 100 mkc. BoinonHnTe cnegyowme aencTema:

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

BblOEpUTE TPUITEP N0 NMMUTY BPEMEHUN K3 NEepedHs TUMOoB Tpurrepa u
YyCTaHOBUTE TPUITEP NO IMMUNTY BPEMEHU, KakK NOKasaHO Ha pUcyHKe 5-29:

e llcTtouHuk Tpurrepa: CH1;

e  DpPOHT: NONOXUTENbHbIN;

o [IpopomxmtenbHOCTb NMUTa BpemMeHu: 100 MKC;

2) OTtperynupyinte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabunbHbIN

Tpurrep dpopmbl curHana.



PucyHok 5-29. Tpurrep no nMMuTy BpeMeHun

5.9 Tpurrep no BufeocurHany

MeToa Tpurrepa no BngeocurHanam 3aBucut ot BugeodopmatoB. O6bIYHO
ncnonbaytotea dopmatbl PAL/625, SECAM, NTSC/525, 720P, 10801 1 1080P.
Tpurrep No BUOeOCUrHany MoxeT cpabaTbiBaTb NMpU pasiNvHbIX 3HAYEHUAX
lKanbl HanpsXXeHWsl, COOTBETCTBYIOLLYIO LUKany HanpsXXeHUss MOXHO
HaACTPOUTb MO Mepe HeobxoammocTn ons HabngeHMsa 3a GOPMOIN CUrHana.
OnuncaHme MeHo Tpurrepa no BUAeoCMrHany NnpeacTaBieHo B Tabnumue HnxXe:



BapuaHT

HacTpomka OnucaHmne
Tpurrepa
NcTouHmK CH1 YcTtaHoBka kaHana CH1 B kayecTBe
Tpurrepa NCTOYHWMKA curHana Tpurrepa
cH2 YcTtaHoBka kaHana CH2 B kauecTtBe
WCTOYHMKA CUTHana Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kauecTBe
WCTOYHMKA CUTHana Tpurrepa
cha YcTaHoBka kaHana CH4 B kayecTtBe
WCTOYHMKA CUTHana Tpurrepa
YcTaHOBKa curHana tpurrepa no
[MonapHoOCTL [MonoxutenbHas .
NONOXMNTENBbHOW NONSAPHOCTIA
YcTaHoBKa curHana Tpurrepa no
OTpunuaTtenbHas B
oTpULATENIbHON NONMSAPHOCTI
CraHpapT
625/PAL Tpwurrep Ha ocHoBe curHana PAL
BVOEOCUTHaoB
SECAM Tpwurrep Ha ocHoBe curHana SECAM
525/NTSC Tpwurrep Ha ocHoBe curHana NTSC
Tpurrep Ha ocHoBe curHana 720P (500 .,
720P
600u)
1080l Tpwurrep Ha ocHoBe curHana 1080I (50My,

600w)




1080P

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

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

Ctpoka 1125
(10801, 1080P)




YctaHoBute CH1 B KauyectBe KaHana Tpwurrepa, NOJIOXXMNTENbHYIO
NONAPHOCTb, CTaHAAPTHbIN BugeocurHan NTSC, Tpurrep Bo Bcex Nonsix m
BbINOJIHNTE cnenylowme warm:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,
BbibepuTe TpuUrrep NoO BUAEOCUTHaNy W3 MNepeyvyHss TUMNOB Tpurrepa u
YCTaHOBUTE TPUITep MO BUAEOCUrHany cnegywowmm obpas3om, Kak
nokasaHo Ha pucyHke 5-30:

e llcTtouHuk Tpurrepa: CH1;

e [lonapHOCTb: NONOXNTENbHAS;
e Cranpapt: 525/NTSC;

e Tpwurrep: HeyeTHble Nonsa

PucyHok 5-30. Tpurrep no sBugeocurHany

[Mopckasku:

e [lna TOoro u4tobbl nydywe paccMoOTpeTb Aetann ¢opmbl curHana B
BUOEOCUIHane, cCHavyana yctaHoBuTe 60/bLUY0 EMKOCTb NaMsTH.

e Bo Bpems oTnagku Tpurrepa no BUAEOCUrHany, NoCKosbKy LME(POBOWA
ocumnnorpad nmeet MYHKLMNIO OTOOPaXXeHMUsT MHOrOypOBHEBOW LUKasbl



ceporo, pasnnyHasa ApKoCTb MOXET OTPaXkaTb YAacTOTY Pas3NINYHbIX YacTen
curHana. OnbITHble MNONb30BaTENN MOTYT ObICTPO OLEHUTb KayecTBO
CUrHana BO BpeMsa npoLecca oTnaiky 1 OBHapPYyXWUTb aHOMaslbHble
COCTOSIHUSA.

5.10 Tpurrep no ycnosmam nocsefoBate/ibHOMN LUMHbI

Cwm. rnaBy «Tpurrep n AeKoampoBaHme nocnefoBaTenbHOM LWNHbI» (onuuys)

FnaBsa 6. Cuctema ananmsa

B maHHOWM rnaBe copepXxutca nogpobHaa nHdopmaymsa o cucteme aHanmsa
ocumnnorpada. PekomeHayeTcss BHUMATENbHO NMPOYnNTaTh 9Ty rnaey, YToObl
N3y4nTb PYHKLUMN HACTPOWMKKM N paboTy CUCTEMbI aHann3a ocuunnorpada
cepum OVAS.

. ABTOMAaTNYECKOE N3MEPEHME
. I3mepeHmne 4yacToTbl HaCTOTOMEPOM

. Kypcop
6.1 ABTOMAaTMUYECKOE N3MepeHme
HacTpounka nsmepeHus

[MpoBegnTe nanbueM CBEPXY BHU3, OTKPOWTE rflaBHOE MEHIO, HaXMWUTE
«Measure», 4TOBGbl BOWTW B MEHIO WN3MeEpeHUn. B sTOM MeEHK ecTb
26 napameTpoB u3MepeHus. MeHo wnamepeHun, gucnnen BblIGPaAHHOIo
9NIEMEHTa U3MEPEHUS U ANCNNEN 9NEMEHTOB M3MEPEHUS MOKasaHbl Ha
pUCYHKe 6-1:



Ob6mnactp BEIOOpa
N3MEpeHust

BriOpannbie
napamerpsl, He
Oouee necsTH

ObmnacTp
0TOOpaKeHHS
3HAYCHUS
U3MEpeHHUS

PucyHok 6-1. MeHo aBTOMaTNYEeCKOro M3MepPEHUS

ABTOMaTM4YeCKOe namepeHume

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

2) Bblbop mamepeHus: BblbepnTe HyXHbII 9N1€MEHT N3MEPEHNs B MEHIO
N3MepeHNiA. BolIbpaHHbIM aneMeHT M3MepeHMs oTobpaxaeTcs B obnacTtum
oTtobpaxeHus «Selected Parameters» Huxe.

3) OtmeHa anemeHTa u3MepeHus: B obnactm otobpaxeHunsa «Selected
Parameters» HMXe MEHI0 M3MEPEHNIN HAXMUNTE Ha 3/IEMEHT U3MEPEHUS,
KOTOPbINN HEOBXOAMMO yOannTb, NN HAaXMWUTE Ha KHOMKY m 4yTOObI
yOanuTb BCE 9NEMEHTbI UBMEPEHUS.

NMpumevaHme:

NamepeHus mn matematudeckme QyHKUMM OyayT nepecymTaHbl  Mpun
nepemMeLleHnmn/macwtTabnpoBaH U OTKPbITUW/3aKPbITUN KaHasOoB.

Ocuwnnnorpad nmeet PyHKLUMIO aBTOMATNYECKOW NamMaTn namepeHun. Mpn
BbIK/IIOYEH W MNOBTOPHOM 3anycke mnapamMeTpbl, [obaBneHHble npun
aBTOMATNYECKOM U3MEPEHNI, HE YOANAKTCA aBTOMaTUYECKN.



Bce namepeHwuns
MpoBeanTe nanbLUemM CHWU3Y BBEPX, OTKPOMNTE BbiNagaloliee MEHI, CM.

PUCYHOK 6-2, HaXXMUTE , YTOObI OTKPbITb BCE NapaMeTpbl U3MEPEHMS,
0TOOpasuTe Tekyllee 3HaYeHre namepeHnsa kaHana. lNepeknodmnTte TeKYLNIA
KaHan, 4Tobbl OTKPbITb BCE 3MEMEHTbl N3MEPEHUA APYrux KaHanoBs, Kak
NokasaHO Ha PUCYHKe 6-3; LEenkHUTe elle pas, YToObl OTK/IHYUTL BCE

N3MEpPEHUS.

ALL

All Meas.

PucyHok 6-2. BoinagatoLiee MeHIo

Single
SEQ

Freq.:1,000 kHz

PucyHok 6-3. Bce namepeHms



Bpewms

HapacTaHUs Bpems cnana
| AN
| | |
IHupuna [lupusa ‘
OTPULIATENILHOTO |
|

HMITyJIbCa

Bepxnuii npenen
TTOJIOKHUTEIIBHOTO

o HUMITYJIBCA
Cpenuuit mpezen Y

1
I\
|

=

Hwxuuit npenen

—— i = =

Wnrepan

PucyHok 6-4. NMapameTp BpeMeHM

NuTtepsan

Bpems nepBoro nonHoro uukna curHana B opme curHana

YacTtoTta

ObpaTHas 3aBUCUMOCTb OT BPEMEHM Nepmnoaa

Bpems HapacTaHusA

Bpems, Heobxoanmoe ana HapacTaHua (bpoHTa NepBOro NMnynbca MopMbl
curHana ot 10% pgo 90% amnanTydbl, C NOOAEPXKON MOMb30BaTENbCKUX
NOPOroBbIX 3HA4YEHWIA

Bpems cnapa

Bpemsa, Heobxoaumoe ana nageHuns poHTa nepBoro mmnynbca (opMmbl
curHana ot 90% po 10% amnnuTygbl, C NOOAEPXKOW MNONb30BaTEbCKUX
NOPOroBbIX 3HA4YEHWIA

3apgepxkka

MoXeT n3MepsaTb BPEMEHHYIO 3a4epXKy MeXay HapacTalownuMmm wunm

cnagaowmmm dpoHTaMn MeXay KaHanamMmu ¢ LWecTHaauaTbio A0NyCTUMbIMMU
KOMOWHaLMAMN N3MEPEHNIA.



1)

2)

4)

/ 3amepxka

— | lfi—

PucyHoK 6-5. CxeMa namepeHuns 3a0ep>xku

3

OTKpOI?ITe MEHIO aBTOMATNHYECKOIro namepeHma M KOCHUTECDH Lod |, 4YTOObI

NOSIBUIOCH MEHIO Bbibopa (asbl.

JleBbI KaHan no ymMon4aHWiO ABMSETCH TEKyW MM KaHanom, a gpyrue
KaHanbl MOXHO Bbl6paTb C MOMOLLbIO OTKPbITOM 06/1aCTM KaHanoB (Kpome
9TaNlOHHOro KaHana). EcTb 4eTblipe Bblbopa pOHTa: NEpPBLIN
HapacTaloWwmin (QPoOHT, nepBbi cnagarowmii QPOHT, NOoCNegHNN
HapacTalLwWwmMin PPOHT, NOCNEeOHUN criagatownin MGPOHT.

[MpaBbln KaHa/ — 9TO KOHTPACTHbIV KaHan 3agepXKn, KOTOPbIN MOXHO
BbIbpaTb MeXay KaXablM KaHanomM UM MatemMaTundeckum KaHanom. EcTb
yeTblpe BblbOpa (ppoHTa: NepBbIn NepeaHnin POHT, NEPBbIA 3aQHUN
(dpPOoHT, NnocnegHMin nepegHnn GPOHT KU NOCNEOHNI 3aaHNIA PPOHT.

Ha)xxmunte Ha KHOoNKy ok AN NOATBEPXAEHUS.

MonoxxntenbHbIA pabounin KN

3Ha4yeHne n3mepeHns NepBoro Lmkna B opme curHana

MonoxutenbHbidi  paboynn umkn = (wmpuvHa /  ONANTENbHOCTb

NONTIOXXUTENBbHOIo UMMynbca popmbl curHana) * 100%

OTpuuaTenbHbIN pabounia LK

3HayeHne n3mepeHnsa NepBoro Uukia B opme curHana



OTpuuatenbHbI paboynin UMK = (LLMpWHa / ANTENbHOCTb OTPULIATENIbHOIO
nmnynbca popmbl curHana) * 100%

LWnpuvHa NnonoXXnutenbHOro MMnynbca

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

LIJ|/|p|/|Ha oTpMmuaTenbHOro nvinynbca

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

LUnpuHa Bcnnecka

J1MTenbHOCTb BCM/iecka, U3MepeHHas no Bcet hopme curHana

Bbi6poc

MonoXxxmnrtenbHbi BbIGPOC

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

OTpuuatenbHbin BbiIGpoOC
OTpuuatenbHbi BbIGpoc =[(HK3. - MuH.) / amnnnTynal*100%

®daza
iamepeHne BpemeHn. KonmyecTtBO BpPEMEHW, Ha KOTOpoOe ofdHa BOJIHa

onepexaeT Unm OTCTaeT OT Opyrow, BblpaxXeHHoe B rpagycax, roe 360°
COCTaBNSAOT OAUNH UMK BOJIHbI.



— [~
WuTepBan

3anepxKa
-

PucyHok 6-6. Cxema namepeHus dasbl

Hav6onblwinin n3 nnkos
Bo Bcem namepeHumnm dopmbl BOTHbI HAUBONbLLNA N3 MNKOB = MakC. - MUH.
Amnnntypa

Bo Bcem namepeHun dopmbl BOIHbI aMinuTyga = Bbicokas (100%) - H1M3kas
(0%)

Ha PUCYHKE HUXKE NOoKa3aHbl TOYKN N3MEPEHUNS HaMPAXEHWS.
HacTponka Tuna gatymka KaHana Mcrnonb3yeTcsa AN YCTaHOBKW edvHUNLbI

N3MepPEHNS AN KaXO0ro BXogHOro kaHana: BoSbTbl UM aMmnepbl.
Cwm. pasgen «YcTtaHoBKa Tmuna npobHumKa.

MaKC. oyt 2 s wtas s e
jAmplitude
Peak-peak ‘
[ B T
Min_ N e '

PucyHok 6-7. 13mepeHune HanpsaxeHus



Bbicokumn

Bepetcsa 100% Bcen opMbl BOSTHbI M1 PaCCYUTLIBAETCA C MOMOLLbIO MeToaa
MWHMNMYMa/MakCUMyMa UM MeToaa rmcTorpaMmmbl.

Hunakunn

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

Makec.

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

MwuH.

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

CpepHekBagpaTtnyHoe 3HauyeHume (RMS)

VicTmHHOE cpeaHekBagpaTUYHOE 3HA4YEHME Mo BCen (POpME BOJTHDbI.

CpepHekBagpaTnyHoe 3Ha4yeHme C

McTnHHOE cpegHekBaapaTUYHOE 3HaYEHWE NEPBOro LKa opMbl BOMHbI.

CpepHee 3HayeHue

CpepnHee apudmeTrndeckoe no Bcem popme BOJHBbI.

CpenHee 3HauyeHme C

CpepnHee apudmeTmyeckoe NepsBoro Lmkia hopmMbl BOJHbI.



CpepnHee 3HaueHMe NepeMeHHOro KOMMoHeHTa

dakTnyeckoe [OewCcTBylOLLlee 3HadYeHne MepemMeHHOro KOMIMOHEHTa BCen
dopmMbl curHana

MonoXxuntTenbHbIN HAKNOH

OTHOLLEHME Pa3HOCTN MeXAY BbICOKUM U HU3KUM 3HAYEHUAMW MepBoro
HapacTatoLlero dpoHTa MopMbl BOSTHbI K BpEMEHW HapacTaHUA

OTpuuaTenbHbIA HAKJIOH

OTHOLLUEHME Pa3HOCTUN MeXAy HWU3KUM W BbICOKUM 3HAYEHUSMUW MepBOro
cnapgatolero dpoHTa BOMHbI K BpeMeHU cnaga

MpumevaHme:

Ecnn Tpebyemasa pona mamepeHus opma curHana He oTtobpaxkaeTcs Ha
9KpaHe MOMHOCTb, B MO3MUMN W3MEPEHHOr0 3HayeHUsa oTobpaxaeTcs
«OTcevyeHne B MONOXWUTENbHOM HanpasneHun» wunn «OTcedeHne B
oTpuvuaTenbHOM HarnpaB/ieHUNy.

[Mpn pabote matematmnyeckon yHKUMKM, ecnm hopma curHana NCxXogHoro
KaHana oTtobpaxaeTcs NMOMHOCTbIO, a pacyeTHas ocuMIorpaMma KaxeTcs
BbIXOOALLEWN 3a npefesibl 9KpaHa, 3TO HE BAUAET Ha 3HAYEHNE N3MEPEHUS
pacyYeTHON ocuMIorpaMmol.

Ecnn mncxogHbl KaHan OTCEYEeH, 3HaYeHNe N3MEPEHUNs MaTeMaTU4eCKomn
(hOopMbl BOJTHbI IBSIETCA 3HAYEHMEM NCXOAHOr0o KaHana Bo BpeMs OTCEYEHUS
9KPaHHOW BOJIHbI.

CrtatTmcrtumka

npOBe,D,VITe nanbuem CBEPXY BHINS, 4YTOObI OTKPbITb rNMaBHOE MEHIO, HAXXMWTE



«Measure», 3aTem BblObepuTe «Statistics», 4YTOObI MeperT B MEHIO
ctatuctukn. Ocuwmnnorpacd nogagepXmBaeT @QYHKUMWM CTaTUCTUKU W
oTobpa)kaeT Tekyllee 3Ha4YeHNE N3MEPEHNA MHOMOYNCIEHHbIX MapaMeTpoB,
BKJ1lO4as cpegHee 3Ha4YeHme, Makc. 3Ha4eHne, MNH. 3Ha4YeHNe, OTKITOHEHWE U
BCcTpeyaemocTb. KonuyectBo oTcyeToB MOXeT pocturatb 10 000 pas.
Haxmunte Ha KHonKy «Reset», 4TOObl OYMCTUTL paHee NoMy4YeHHbIe OaHHbIe
BCEX NapaMeTpOoOB M3MEPEHUSA N BbINONHNTb CTaTUCTUYECKIME pacyYeTbl CHOBQ,
KaK nokasaHo Ha pYCyHKe 6-8:

PucyHok 6-8. CtaTucTumka

OwnanasoH namepeHus

[TyHKT aBTOMaTU4YECKOro M3MepeHUs Mo YMOYaHNIO pacCcynTbiBaeT opmy
CUrHana Ha BCEeM 9KpaHe, TakXKe MOXHO HAaCTPOUTb pacyeT TONbKO hopMbl
curHana B npegenax Kypcopa. OTkpomTe BepxHee MeHIo, BblbepuTe
«Measurement» n HaxxmuTe «Settings», 4ToObl 3a4aTh AMana3oH N3MEPEHUA.
YcTtaHoBuTe 3HadeHme «Cursor», 4TOObl NpPOBECTUN aBTOMAaTUYECKOEe
BblYMCNEHNE MapameTpa W3MepeHus ToNbko Ans ¢opmbl curHana B
npepnenax kypcopa. Kak nokazaHo Ha pucyHKe 6-9, MakCrMaibHOE 3Ha4YeHNe
Ha aKpaHe cocTtaBnsaeT okono 5 B. [Nocne yctaHOBKWM AvanasoHa n3amepeHums
KYpPCOpPOM MakcumasnbHoe 3Ha4yeHune coctasnset 110 mB.



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

PucyHok 6-9. ABTOMaTnyeckuni BbiI6Op Arana3oHa M3MepeHuii Kypcopom

NupnkaTtop

OTkponTe BepxHee MeHI, BblbepuTe «Measurement» U HaxmuTe Ha
nogmeHto «Settings», YUTO6bI OTKPbITb MHAVNKATOP 9/1IEMEHTOB M3MEPEHUS, KakK
nokasaHo Ha pucyHke 6-10.

Measure Save Cursor Sample Display Trigger

-

Common Statics Counter

PucyHok 6-10. IlHgnKaTop BKIOYEH

Mocne OTKPbITUA MHOMKATOPa MOXHO HaxumaTb Ha oTobpaxaemble
napameTpbl N3MepeHus. BoibpaHHble NapamMeTpbl NSMEPEHUSA BbIAENSAIOTCSA
CUIHEW pamMKoW, a nx 06bekTbl pacyeTa 0603HavatoTCa 6enbiMmn TMHNAMW Ha



ocumnnorpamme. Kak nokaszaHO Ha pucyHke 6-11, B HWXHeW obnactum
oTObpaXeHnsa napamMmeTpoB U3MepeHus BblOpaHO 3HadeHme «High», n B
KayecTBe WHOMKATOpPa B MECTE BbICOKOrO 3HAYEeHUs OCLUNIorpamMmbl
nosiBnseTca 6enas NMHUA.

HNupukarop

Bri6panHoe
3HaYCHUE

PucyHok 6-11. NHomnkaTop
N3mepeHne noporoBoro saHa4eHus
Kaxpabin kanan (CH1, CH2, CH3, CH4, Math) moxeT nmetb He3aBUCUMble

HaACTPOWKM NOPOroBOr0 3HAYEHWS, a TUM NOPOroBOro 3Ha4YEHMA MOXET BbITb
BbI6paH Kak «%» nnu «absolute value», kak nokazaHoO Ha puUcyHKe 6-12.

Measure Save Cursor Sample Display Trigger

Common Statics Counter

PucyHok 6-12. HacTpoiika noporosoro sHayeHus

YcTaHOBKa MOPOroBOro 3HaYeHWs BAWAET Ha pe3ynbTaTbl U3MEPEHWIA.
HacTpolikm BbICOKOrO W HWU3KOro 3Ha4YeHWUs BAWAIOT Ha pesynbTaTbl
N3MEPEHNs BPEMEHMN HapacTaHua W cnaga. YcTaHOBKa MeAMaHHOoro



3Ha4YeHNa BAUAET Ha Takme BPEMEHHbIe napamMeTpbl, KakK OJUNTENIbHOCTb
MMNYNbCca, YacToTa, 3aAepXxka, pabounm umkn, pasa n T. o. Kak nokazaHo Ha
puUcyHke 6-13, nocne YyCTaHOBKM MegnaHHOro 3HadyeHuss Ha 80%
ONNTENbHOCTb MONIOXUTENBHOIO MMMNYyNbCa CUrHana MeEHbLUe, YemM Mnpu
MeanaHHoM 3HadeHun 50%.

Ecnn ycTtaHOBNEeHHOE BbICOKOE 3HauYeHMe MeHblle TEeKYLLEero cpeaHero
3Ha4YeHWnsa, cpegHee 3HayeHne aBTOMATUYECKM CTAaHOBUTCA pPaBHbIM
BbICOKOMY 3HA4YE€HUI0; BbICOKOE 1 cpefHee 3Ha4YeHMsA He MOIyT ObITb MeHbLLIe
HN3KOro 3Ha4yeHusa. Ecnn ycTtaHOBNEHHOE 3HayYeHne MeHbLUe HU3KOro
3Ha4yeHus, OHO aBTOMAaTUYECKW YycTaHaBNMBaEeTCA Ha 3HadyeHue Oonblue
HM3Koro 3HadyeHus 1 nnm 10 mB (abcontoTHOE 3Ha4YeHme).

PucyHok 6-13. nntenbHOCTb MMMynbca Npn yCTaHOBKE MeAMaHHOro NoOporoBoro
3Ha4yeHuma Ha 80%

6.2 IamepeHmne 4YacToTbl YHaCTOTOMEPOM

OTKkponTe rnaBHoe MeHto, HaxmuTe «Measure» n «Counter», 4yTobbl BONTU B
MEHIO HaACTpOeK annapaTHOro 4acTtoTomMepa, W BblbepuTe KaHan pgns
N3MEPEHUNS, KaK MOKasaHO Ha pucyHke 6-14. 3HayeHne Wn3MepeHus
oTobpa)kaeTcsi B BEpXHEM IEBOM Yy 9KpaHa, Kak NoKasaHo Ha puc. 6-15.



Measure Save Sample Display Trigger Auto Userset

Common Statics Setting

PucyHok 6-14. OTKpbITME MEHIO N3MEPEHNIN YacTOTOMEpPa

PucyHok 6-15. IamepeHne 4yacToTOMEPOM

6.3 Kypcop

AKTUBUPYWNTE KYPCOP W MNOMECTUTE €ro Ha TO4YKYy WN3MEPEHUs, 4YTOObI
npounTaTb 3Ha4YeHme uamepeHus gopmbl BonHbl. CyllecTByeT OBa Tuna
KYPCOpPOB:  TFOPU3OHTallbHbI  KYpCOp W  BEPTUKANbHbLIA  Kypcop.
[OpPUN30HTaNbHbIN KYPCOp M3MEPSAET BENNUYNHY BEPTUKANbHOIO HarnpaBieHus,
a BEepTUKaNbHbI  Kypcop W3MEPSAET BENYMHY TOPU3OHTANIbHOro
HanpaB/eHWs, KaK NoKasaHO Ha pUCyHKe 6-16.



PucyHok 6-16. OnuncaHne namepeHuns Kypcopom

NMpumevaHwme:

NMokazaHme A: nokasblBaeT pasHuUy MeXxay ABYMS MOJIOKEHNAMM
Kypcopa.

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

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

1/AX:yacToTa

3
BkntoueHre BepTUKaNbHOro Kypcopa: KOCHUTECh 3Hauyka Kypcopa EiZll, yTobbl

OTKPbITb BepTUKaNbHble Kypcopbl. 3Ha4yoK OyoeT BK/OYEH U
aKTNBMPOBaH.



BbikntoueHne BepTUKaNbHOIO Kypcopa: KOCHUTECb 3Hayka Kypcopa -
YTOObI OTK/TIOYNTb BEPTUKANbHbIE KYPCOPBbI.

Haxmmnte Ha nUMHUIO WHOMKATOpPa BEpTUKANbHOro Kypcopa, 4ToObl

NepeksloYnNTb KypPCcopbl.

PucyHok 6-17. lMone Bbibopa BKNOYEHUSA U BbIKITIOYEHNSA Kypcopa

OnuncaHmnsa BepTUKaNbHOIo NepemMelleHns Kypcopa:

1)

OgHM NanbUeM HaXMUTE U yOepXNBanNTe NMHUIO NHOMKATOpa Kypcopa
Ha 3KpaHe, YToObl BbINONHUTbL FPYBYI0 HACTPOWMKY Kypcopa. Haxmute Ha
KHOMKY TOYHOW HACTPOWKW B HWMXKHEM JIEBOM Yrfay 9KpaHa, 4ToObl
BbIMOSIHUTb TOYHYHO HACTPOWMKY TOIbKO YTO HACTPOEHHOI 0 Kypcopa.
CoegunHeHme ¢ KypcopoM: Korga Kypcop akTuBMpoBaH, NpoBeanTe AByMs
nanbuamMm ”n BOMOWTE B COCTOSIHWE COEOMHEHNA C KypCOPOM.
[MpmedaHne: BO BpeMs MNpoLecca CKONbXEHWs Tekyllas ornepauuns
N3MeEHSIETCH, eCNN He YOpaTb NepBble ABa nanbLa ¢ 9KkpaHa. Ecnun ybpaTb
nanew c aKpaHa, Tekyllass HacTPoMKa coeanHEHNA NPOOOIKUNTCS.



BknioueHmne/BbIKNIOYEHME N aKTUBaLA rOPU3OHTaNIbHOIO Kypcopa

BkntoueHne/BbIKNIOYEHE TFOPU3OHTANIbHOIO 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 akTUBMPOBaHbI, Ba Kypcopa nepemeLlarTcs

BMECTE, 4YTOObI NMnPoOBEPUTDb N3MEeHEHINA LLUNPUHDbI nMmnynbca B
nocnenoBaTesibHOCTU MMIMYNbCOB.

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

npn N3MepPEHNI KypCopoMm pexunme «XY»

B ropuaoHTanbHOM pexunme XY Kypcop X otobpaxaeT 3HadeHmne CH1 (V unn
A), a kypcop Y oTtobpaxaeT 3Ha4yeHmne CH2 (V nnn A).

MpuHyanTEenbHbIN BbIGOP KypCOPOM TEKYLLEro KaHana:

OTkponTe BepxHee MeHo n Bbibepute «Cursor», 4TOObl NPUHYOUTENBHO
BbIbpaTb Kypcop TeKkyllero kaHana. 1o ymonyaHuio yCcTaHOBNEHO 3HAYEHME
«Auto». B pexunme «Auto» Kypcop TEKYLLEro KaHana - 9To TeKyLmm kaHan. [Npwn
Bbibope CH1-4 kypcop Tekyllero kaHana bynet NnpyuHyguTenbHO YCTaHOB/EH



Ha BblOpaHHbIN KaHan 1 6onblie He O6ydeT MEHATbCS NpPU U3MEHEHUNN
Tekyllero kaHana. Kak nokasaHo Ha pucyHke 6-20, Tekywmnm kaHan - CH2, a
Kypcop TekyLlero kaHana - CH4.

6-20 MeHto NpuHygnTENnbHOro Bbibopa Kypcopa TeKyLLEero kaHana

Fnasa 7. XpaHeHme

B oaTon rnaBe copepxutca nogpobHaa mHpopmauma o GyHKUMKM 3axBaTa
N300paxeHNs aKpaHa N eMKOCTM NamaTn ocumnnorpada. PekomeHayeTcs
BHUMATENbHO MNpPOYMTaTb 3Ty rNaBy, YTOObl N3Yy4YNTb CUCTEMY XPaHEHUS
ocuwmnnorpada cepum OVAS.

o  DyHKUMA CHUMKA N300paXKeHns aKpaHa
e Bupgeosanucb

e XpaHeHune hpopmbl cUrHana

e CoxpaHeHune HacTpoek

7.1 OyHKYMNA CHUMKa N300paXxeHmnna aKpaHa

DyHKUMA 3axBaTa WN300paeHWsa 9KpaHa MOXET JOKaNlbHO COXPaHATb
MHpopMaLMIO 0 TEKYLLEM WU300paXeHUn Ha aKkpaHe gucnnes B ¢opmaTte



n3o06paxeHuns.

CHMMOK 3kpaHa: HaxmumTe Ha 3Ha4ok - 4yTOb6bl CcOenaTtb CKPWUHLLOT B
nHtepdence npunoxeHma «Oscilloscoper». inn gBaxabl HaOXMUTE KHOMKY
nnTaHuda, 4Tobbl cOoenatb CKPUHLLIOT Nnoboro wnHtepdenca. MNogpobHyto
nHopmMaUMo O NpPocMOTpe m3obpaxeHnnm cm. B pasgene «llpocmoTp

N306paKEHNNY.

PucyHok 7-1. 3axBaT n306paxkeHunsa aKpaHa

BpemeHHaﬂ MeTKa n nHBepcumAa LiBeTa

Ocuwunnorpad nmeer YHKLUMNIO MHBEPTUPOBAHUA LBETOB N AobaBneHns
BPEMEHHbIX METOK K CKpuHLIOTamM. OTKPOMTE rnaBHOE MEHI0, HaXmMuTte
«Save» n Bongmte B MeHio «Picture», No XXenaHulo OTKIYNTE/BKIIOYNTE
KHonkwu «Timestamp» n «InverseColor».
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PucyHok 7-2. BpemeHHasa MmeTka  UHBEPCHbIN LBET

7.2 Bugeosanucob

DyHKLUMA 3ancy BUOEO NOX0Xa Ha (pyHKLMIO 3axBaTa N306paxxeHns aKpaHa,
a oTobpaxaemasi WMHoOpMauMs TeKylero 9aKpaHa MOXET XpPaHUTbCS
NokKanbHO B Bugeodopmare.

MeTop 3anucu BUaeo — NPoBeAVTE NasbLEM CBEPXY BHU3 B NMPUTOXEHNH,
OTNINYHOM OT ocumnnorpada, oOTKPONTe BbiNagalroLlee MeH, HaXXMUTE Ha
9KpaH 0515 Hayana 3anmcu N BbIMOJHUTE 06paTHbIN OTCYET TPWU CeKyHObl 1S
3aBepLUEHNs 3anncy BUOEO, Kak NoKa3aHO Ha pucyHke 7-3. 3anmncb MOXHO
OTMEHWUTb, HaXaB Ha TPEYrosibHy0, KPYrny WNN KBagpaTHYK KHOMKY B
HWXXHEI YacTW 9KpaHa 10 OKOHYaHnA 0bpaTHOro oTcyeTa.

Bo Bpemsa 3anmncum Bnaeo MoXHO 3aBeEPLUNTb 3anncb, HaXKaB Ha BpeMsi 3arnmcum
BUOEO B JIEBOM BEPXHEM Yrny akpaHa. Inn MoXHO BbINTW N3 nHTepdenca
npunoxeHmsa ocumnnorpada, 4tobbl OTKPbITb BbliNagatoLlee MEHIO, U HaXaTb
«Stop Recording», 4YToObI 3aBEPLUNTbL 3aNChb BUAEO.
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PucyHok 7-4. Bugeosanuch

[MoapobHyo nHpOopPpMaLMO 0 NPOCMOTPE BUAEO3anncm CMOTPUTE B pasaene

«[anepes».

7.3 XpaHeHme popmbl cUrHana

Ocuwunnorpad MoXeT coxpaHATb (hOpMy CUrHana aHanoroBoro KaHana nnu



MaTeMaTUYeCcKoro KaHana nokanbHo unu Ha USB-yctpowmcTtBe. Tun dainna
moxeT 6biTb WAV, CSV nnn BIN.

Ocuwnnnorpad npegocTaBnsAeT YeTbipe 9TaNOHHbIX KaHana, KOTopble MOXXHO
Bbl3BaTb ANs 3arpyskn ¢awmnos dopmata WAV B 9TanoHHbIA KaHan W
OTKPbITUSA STaNIOHHOrO KaHana pana oTobpaXeHusa 9TanoHHOro @OopMbl
curHana.

CoxpaHeHwme cana aTanoHa
[MpoBegnTe nanbLEM CBEPXY BHW3, OTKPOWTE rMaBHOE MEHID U HaXMWUTE

«Savey, 4Tobbl OTKPbITb MeHID. CoxpaHuTe nHTepdENC aTanoHHON (HOpPMbI
CUrHana gns ykasaHHOro kaHana cnegytowmm obpasom:

PucyHok 7-5. CoxpaHeHune nHtepdenca atanoHHom hopmbl curHana kaHana CH1

PacnonoxeHwue: xpaHuTcs nokanbHo n Ha USB-ycTponcTse.

Twunbl pannos: WAV, CSV un BIN.

ima dainna: HayanbHoe nmsa anmna otobpa)xaeTcs Kak: rog + Mecsil, + AeHb
+ CEPUINHBIN HOMEP XpaHunuwa. Haxxmmte Ha none mmeHun dainna, 4Tobbl



OTKPbITb BUPTYanbHYO KaBnaTypy, HaOXXMUTE Ha , 4YTOObI YOANUTb NMS
danna, n ncnonb3ymnTe BUPTYaNnbHYKO KnaBmaTypy, YTOObl NepenmeHoBaTb
dawnn.

CoxpaHuntb: Haxxmute «Saver, 4Tobbl COXpaHUTb (paiin aTanoHa U OTKPbITb
BCNnbiBaollee coobuleHne 06 ycnewHomMm coxpaHeHun. [locnegHuia
coxXpaHeHHbIn damn byaeT oTobpaxaTbCsA B BEPXHEW 4acCcTW BbI3BAHHOMO
MEHIO.

CoxpanunTb B: Haxxmute kHonky R* (R1, R2, R3, R4), 4Tob6bl COXpaHUTb TEKYLLYIO
dopmy curHana KkaHana HernocpenCcTBEHHO B COOTBETCTBYHOLMIA 3TaSIOHHbIN
KaHan, 1 nosaBuTcsa coobuieHme 06 ycrnewHoM CoOXpaHEHUI.

Hazapa: HaxmuTte «Back», 4To6bl BEpHYTbHCSA Ha NpenblayLLni ypOBEHb.
Cnoco6 1: Haxxmute Ha KHOMKy «Save»

B meHto «Save Reference Waveform» Bbibepute hopmy crrHana B kaHane gns
coxpaHeHwus, BbIbepmnTe MecTo coxpaHeHus hamna, Tun danna n nmsa danna,
a 3aTeM HaXXMUTE KHOMKY «Savey, YTOObl COXpPaHUTb hann aTanoHHOW opPMbI
curHana.

CoxpaHuTe 3TaNnoHHyo opmMy CUrHana, BbinoJIHVB cneaylowme warmu:

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

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

3) B MeHI0 coxpaHeHusa Haxmute «Save», YToObl OTKPbITb MEHK «Save
Reference Waveform» 1 BbINONHNTL cneayrowme HaCTPOMKW:

e MecTO XpaHeHus: NoKanbHo.
e Bbibop Tnna cdamna: WAV.
e BBopg nmeHn panmna: CH1.



4) HaxmwuTte «Savey, 4ToObl coXpaHUTb anmn sTanoHa. [NosAsBMTCS OKHO C
coobLeHmnem 06 ycnewHOM COXpaHEHUW.

Ecnn dann atanoHHon dopmbl curHana Heobxoammo coxpaHuTb Ha USB-
ycTponcTee, ocuuniorpad AosmkeH ObiTb nogkntoveH K BHewHemy USB-
ycTpomcTBy. [locne nogknoyeHUss MECTOM COXpPaHEHUS 9TafloHHON OpPMbl
curHana npegnoyTmnTenbHo saensetcsa USB-ycTponcTso.

Ha KonmyectBO COXpaHEHHbIX @annoB 3TanoHHbIX OPM CUrHanoB
OrpaHNYEHNIN HE CYLLIeCTBYET.

Cnoco6 2: Haxxmute KkHonky R*

B meHto «Save Reference Waveform» HaxmuTte kHonky R* (R1, R2, R3, R4),
YTOObI COXPaHUTb OcCUMNNOrpaMmMy TEKyLWero KaHana HenocpeacTBEHHO B
COOTBETCTBYIOLMA 3TaNOHHbIN KaHan, NosaBUTCA coobuleHne 06 ycnewHom
coxpaHeHun. ima damna otobpaxaetca kak Ref* B aTanoHHoOM kaHane (* -
9TO COOTBETCTBYIOLLEE NMSA 3TaNIOHHOro KaHana). @anbl aTaNnoHHbIX GopMm
CUrHanoB, COXPaHEHHble 3TUM MeToAoM, OyayT nepesanucaHbl MNocre
3arpysku gpyrumx aTanoHHbIX CUTHANOB N HE CMOTYT ObITb BOCCTAHOB/EHDI.

Cnoco6 3: Haxxmute Ha kHonKy «Quick Save»

T,
U=l I

Ouick Save

Haxmunte Ha B HMXHEN 4acTun 3KpaHa, YToObl COXpaHUTb BCe
ocumnnorpamMmebl KaHana B Ka4ecTBe 9Ta/IOHHbIX OCLMIN0rpaMm 1 3aXBaTUTb
n3obpaxeHmne Tekyllero akpaHa. VimeHamun ¢amnoB SBNAKOTCA HavalbHble

MMeHa (parnoB Mo yMoa4aHuio.
YnpasneHune chainamwn 3TasoHOB
B meHemxepe dhainoB OTKPoOWMTE curHanbl B hamne knaccudmkaumm, 4Tobsbl

yrpaBnsaATb 3TaNOHHbIMU QaniamMmy C MNOMOLLUBIO TakMx ornepauuii, Kak
KOMMpOBaHWe, Bbipe3aHune, yaaneHue, nepemMmeHoBaHme, cxxatme u T. 4., Kak



NnokasaHO Ha pucyHke 7-6. Bbibepute ¢aiinibl 9TaNOHOB N HAXMUTE KHOMKY
KOP3WHbI, 4TOObI yoanuntb ux. Haxmumnte «More» B HMXXHEN 4YacTu 3KpPaHa,
HaxXxmute «Renamex, YTOObI OTKPLITb BUPTYaNbHYIO KNnaBmaTypy N USMEHUTb
nmsa danmna atanoHa. Haxmumnte «Compress», 4ToObl OTKPbITb 3KPAHHYO
KnaBuaTtypy, n Beegute nma danna gna cxatusa. MNpu nogknovyeHnn USB-
ycTponcTtea dawnbl ¢ ocuwnnorpaga MOXHO nepemectTntb Ha USB-

YCTPOWCTBO.
5
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PucyHok 7-6. YaaneHune aTanoHHbIX pannos
®dannbl CSV
CtpykTypa cpamna CSV

dopmaTt CSV coaepXnT OCHOBHYIO MHOPMaLMIO O COXPAHEHHbIX AaHHbIX:
BpeMS coxpaHeHus, nmMms daina, gJinHa gaHHbIX, NHTepBas BbIOOPKKN, BpeEMS
TpUrrepa, UCTOMHWK, BEPTUKaNbHbIA MacliTab, BepTMKaNbHOE CMELLEHME,
TOYHOCTb MO BEPTMKaANW, CTPOYHasA pa3BepTka, TOYHOCTb MO rOPU3OHTaNN,
KpaTHOCTb NPOOHMKa.

HaHHble n gnnHa danna CSV moryT 6bITb coxpaHeHbl B 06beme go 360 K.
Ecnn pgnunHa 3anuncu ocumnnorpada nnm otobpaxaemMblX OAaHHbIX MEHbLLE



360 K, mnuHa paHHbix B danne CSV mM3meHseTca COOTBETCTBYIOLLM
obpasom.

MakcunmanbHoOe 1 MMHUManbHoe 3Ha4yeHusa B hanax CSV

[Mpwn BINONHEHNN N3MEPEHNI MUHUMANIbHOIO 1 MaKCUMasibHOIO 3Ha4YEHUN
3HadyeHna «Min» mn «Max» oTobpaxaemble Ha 3KpaHe pe3ynbTaToB
N3MepPEHMIA, MOryT He oTobpaxkaTbes B (hamnax CSV.

[MossicHeHMe: ecnn 4yacToTa guckpetTulaumm ocuunnorpadga coctasnset 1
BbIO/C, BbIOOpKa BbINONHAETCA Kaxpable 1 Hc. Ecnn ropmsoHTanbHoe
MacLiTabnpoBaHue ycTaHoBneHo Ha 10 Mkc/aen, Ha akpaH byaeT BbiBeeHO
110 MKC gaHHbIX (Mpy ycnoBun, 4To Ha akpaHe 11 geneHwuin). YTobbl HaNTK
obuiee konuyecTtBo BbIGOpOK, ocuwunnorpady nortpebyerca: 110 MKC X
1IBbI6/Cc = 110K BbIOOpPOK. [1na oTobpaxeHms 110K Bbibopok ocuwmnnorpady
notpebyerca ctonbey pasmepom 1280 nwukcenen. Ocuwunnorpad
peunmupyet 110K Bbibopok B 1280 nmnkcenbHbIX CTONOLOB, 1 9Ta AeunmMaluns
OyneT oTCneXxmBaTb MUHVMAIbHbIE N MaKCUMaJbHbIE 3HAYEHUSA BCEX TOYEK,
NpeacTaBNeHHbIX B N0OOOM 3agaHHOM cTonbue. BT MUHMMANbHbIE W
MaKCuMasbHble 3Ha4YeHua byayT oTobpaxkaTbCs B JaHHOM CTONOLE 9KpaHa.

icnonb3ymte aHanornyHbIA NPoLUecc ana CoKpalleHs cobpaHHbIX OAaHHbIX,
yTOObI MONYYNTb 3aMMCU, KOTOPblIE MOXHO WCMO/b30BaTh A1 PaA3/INYHbIX
aHann3oB, Hanpumep namepeHus N gaHHble B dopmarte CSV. OTa 3anuchb
aHanms3a (nnn 3annmcb n3mMepeHnsa) HamHoro 6onbwe 1280 1 MoOXeT
dakTnyeckn cogepxatb Ao 60 000 Toyek. OgHaKo, Kak TO/IbKO KONNYECTBO
cobpaHHbIXx To4yek npeBbicuT 60 000, He06XOAMMO MCMONL30BaTb KAKON-NMO60
MeTon wu3snedeHus. KoadpduuymeHTbl MNOHUMXEHUS, WCMOoNib3yemMble [OJis
co3paHua CSV-3anucen, HacTpoeHbl Takmm obpa3om, 4Tobbl obecnevynTb
HaWNy4dLLYO OLEHKY Bcex 006pasuoB, NMPencTaBNEHHbIX KaXOoW TOYKOW B
3anmcu. oaToMy MUHMMAaNbHbIE N MaKCMManbHble 3HA4YeHUs He OyayT
oTobpaxaTbcsa B CSV-anne.



7.4 CoxpaHeHme HacTpoek ocuvnnorpadga

Ocuwunnorpad nogaepXmBaeT coxpaHeHne Ao 10 Tekywmx HaCTPoeK W
BOCCTAHOBNEHME NX OOHOW KNaBULLEN.

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

Measure Save Cursor Sample Display Trigger Auto

Wave Picture

Recovery 1 Recovery

Recovery JS av Recovery

Recovery US| -5 Recovery

Recovery 7 Recovery

Recovery 9 av Recovery

PucyHok 7-7. CoxpaHeHume HacTpoek ocumnnorpada

KocHunTtecb obnactu 4epHoro nonsi, Ytobbl NEpPENMEHOBaTb COXPaHEHHbIE
HACTPOMKIN, HAXXMUTE KHOMKY «Save», YToObl COXpaHUTb, KHOMKY «Recoveryy,
4TO6bI BOCCTAHOBUTbL HACTPOWKMN.

FnaBa 8. MlatemaTnueckme onepayviM M 3TaNIOHHbINA
KaHan

B aTtom rnaBe copepxuTtca noapobHaa mHdopmauma 0 MaTtemMaTUyYecKunx
onepaumnax 1 aTaloHHOM KaHane ocumnnorpada.

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



ocuunnorpada cepum OVAS.

e PacueTt gBoriHOM hOpMbI CUrHanNa
e l13mepeHne BINO

e Bbicwas maTemaTtuka

e BbI3oB aTanoHHOM hopMbl cUrHana

8.1 Pacuer aBoiHo (hopmbl CUrHana

PucyHok 8-1. ®opma curHana matemMaTn4eckoro kaHana

OTo6pakeHne pacyeTHOM OCLMNIOrpaMMbl

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

KnasuLly . 4TObOblI OTKPLITb MaTeMaTu4yecknin KaHan. [locne oTKpbITUSA
pacyeTHOM oOcUWMAIorpaMmmMbl  aBTOMATUYECKN OTKPbIBAETCS  CENEKTop
TekyLlero kaHana.

npOBe,D,VITe nanbuem BJ1€BO MO 3Haqu. MaTeMaTU4YeCKOro KaHana, 4toobl
OTKPbITb MEHI0 MaTeMaTUN4eCKMX KaHanoB. npl/l nepBomMm OTKPbITUA
mMaTemMmatTndeckaa onepaumna no ymos4aHKO  YCTaHaBJ/IMBAE€TCA  Kak



ABYXKaHasbHOE BblYUC/IEHME.
NMoackaska maTemaTtmyeckom onepauyumm

Ecnn ananoroBbil KaHan wnn matemaTtmdeckas yHKUMA obpesaHbl (He
NONTHOCTbID OTOOpaxaltTCcA Ha 93KpaHe), pe3ynbTaT MaTeMaTUdeckom
dYHKLUMIM Takxke byaeT obpesaH.

[Mocne oTo6paxeHma pacyeTHOM OCUMNIOrPpaMMbl KOCHUTECH 3Hauyka
KaHana, 4ToObl 3aKpbiTb WCXOOHbIM KaHan Aana nyydwero npocmoTpa
pacyeTHOW ocunIorpaMmbl.

BepTukanbHyl0o 4YyBCTBUTENIbHOCTb W  CMELLUEHMEe Kaxaoro KaHana,
y4yacTBYIOLLLEro B MaTeMaTUdeckon YHKLUUKW, MOXHO HacTpouTb O
yno6cTBa NPOCMOTPa N M3MEPEHUA pacyeTHON OCLUNNIOrpPamMmMbl.

Ocumnnorpammy MmateMaTnNyYeCKon PyHKLNN MOXHO N3MEPUTb C MOMOLLbIO
dyHkunn «Cursor» n «Measure».

HacTtpomka pacyeTHOM ocumnNnorpamMmmbl

1) HaxmwuTte 3HA4YoK BepTMKaNbHOW YyBCTBUTENIbHOCT MaTeMaTM4eckoro
KaHana, HenocpeacTBEHHO KOCHUTECb PacyYeTHOW OCLUMNOrpaMmMbl U
3Hayka WHOWMKaAUMM MaTeMaTUYeCcKOoro KaHana M> yCTaHOBUTE
MaTeMaTUYEeCKNIA KaHas B Ka4ecTBe TEKYLLEro KkaHana.

2) MoapobHyto nHpopmaumto o nepeMeLeHNN, PErYINPOBKE BEPTUKANIbHOW
YyBCTBUTENIbHOCTU, PENYNNPOBKE CTPOYHOW Pa3BEPTKN U BEPTUKANIbHOM
pacLUMPEHNN 3TANOHHOINO0 3HA4YEeHUs MaTEMaTMYECKOro KaHana CM. B
rnaBse 4 «['opn3oHTanbHasa cuctemar» u rnaee 5 «BeptnkanbHasa cucreman.

3) BepTukanbHas 4YyBCTBUTENbHOCTb, €AMHMLA W3MEPEHUA N CTPOYHas
pasBepTka, COOTBETCTBYKOLME MaTEMATUYECKOW (opmMe CuUrHana,
oTtobpaxatTca B obnactm martemaTmyeckoro kaHana. [loapo6Hyto
nHpopmaumto cm. B pasgene «OnucaHme wnHTepdenca pagucnnes
ocuwunnorpadan.




EnnHnybi n3mepeHma pacyeTHbIX ocumnnorpamMmm

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

BonbTbl nn AMnepbl B Ka4ecTBe eAvHWLbl N3MEPEHUSA KaX0ro BXOOHOro
KaHana. EguHWUbl M3MepeHuns MaTemMaTunyeckmx @QyHKUMA curHana
BKJ1IOYaIOT:

MaTtemaTnueckas EanHunuya
pyHKLUMA n3mepeHuns
+/- V, A
X VvV, AA, W

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

Tabnuua 8-1. CNncok eguHNL, N3MEPEHNA MaTeEMaTUYECKNX (PYHKLNIA

MpumeuvaHmne: ecnn eguHNLbl M3MEPEeHNa AOBYX onepauuin NCXOAHbIX
KaHanoB pas/in4yHbl, 1 KOMOMHaUUA €OuHUNL, N3MEPEHUA HEe MOXET ObiTb
noeHTUGUUMPoOBaHa, egnHuMLa M3MepPeHna mMaTemMaTnydeckom QyHKUUN
O6yneT oTobpaxaTtbecs Kak? (He onpeneneHo).

MaTtemaTnueckume onepartopbl

MaTtemaTnyeckme onepaTopbl BbIMONHAT apudmMeTnyeckme onepaumm Ha
aHasoroBbIX BXOAHbIX KaHanax.

Cno)xeHue nnun BblunTaHne
B cny4ae Bbl60pa CNnoXxeHuna ninm BblMNTaHMNA 3HA4YEHNA NCTOYHNKOB d)yHKLI,I/IVI

1 1 2 6yayT cknaablBaTbCA UM BbIMNTATbCSA TOYKA 3@ TOYKOM C OTOBpaXeHnem
pe3ynbTaToB.



PucyHok 8-2. MatemaTtunyeckas onepauus cnoxeHuns CH1 n CH2

YMHOXeHune nnn geneHne

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

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

8.2 UamepeHnme 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® otobpaxaeTtcsa B Buae
amnnntygbl B B-Ty wmnn pb-Ty Ha akpaHe ocuunnorpadga. [lNokazaHus
FOPU3OHTaNbHOWM OCWN MEHSITCA OT BpeMeHu K 4yactoTte ([u), a eguHMLbl
BEPTUKANbHOWM OCU MEHSAIOTCA OT BONbT K B nnu gb.



101kHz 121kHz 181kHz

PucyHok 8-3. OkHo BIN®

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

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

2)  Haxmute Ha T1n cnekTpa «Line/Decibel»
dyHkumn BN (cm. pucyHok 8-3. OkHOo yHKuUmm BID).

3) Haxmute Ha none «Operation Source», 4TO6bl BbIOPATbL KaHan, Ons
koToporo TpebyeTtcsa bI1d.

, YTOObI OTKPbITb OKHO

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

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

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



e [pamoyronbHoe OKHO

OTO NydWMIA TN OKHa A1 YaCTOTHbIX paspeLleHnin, KOTOPble O4YEHb 61N3KN
K OQHOMY N TOMY XK€ 3HAYE€HWUIO, HO 3TOT TN HanmmeHee addekTBEH N
TOYHOr0 N3MEPEHUS aMMNNTYAbl 9TUX YaCTOT. DTO NyHLIWA TN N3MEPEHINS
CrekTpa HEMNOBTOPSIOLIMXCA CUFHANOB W WU3MEPEHUss 4aCTOTHOW
cocTaBnawowen, 6mM3Komn K NOCTOSSHHOMY TOKY.

Ncnonbayinte «lpamMoyronbHoe» OKHO [Ana  W3MepeHUs MnepexoaHblX
NPOLIECCOB NN BCMIECKOB YPOBHEW CUrHana Ao Wim nocne noytu OgHoro m
TOro Xe cobbiTna. bonee TOro, aT0 OKHO MOXHO WCMONbL30BaTb AN
N3MEPEHNs CUHycouAanbHbIX BONIH OAWMHAKOBOW aMnamMTygbl C OYeHb
OGNN3KMMWU  YacToTaMU U LUMPOKOMOJIOCHbIX  CyYalHbIX LIYMOB C
OTHOCUTENbHO MEJIEHHbIMUW CrEeKTPanbHbIMU N3MEHEHUAMMW.

° OKHO XaMMMHra

OTO NyYLWMIA TN OKHA A1 YaCTOTHbIX pa3peLleHni, KOTOpble O4EHb BNN3KN
K OQHOMY 1 TOMY Xe 3Ha4YEeHUI0, 8 TOYHOCTb aMNANTYAbl HEMHOIO Nly4Lle, YEM
y «[1psAMOyronbHOro» okHa. Tun XaMmMmnHra nMeeT HEMHOro 6onee BbICOKOE
paspeLlueHne no 4acToTe, Hem TUM XaHHUMHra.

OKHO XsMMWHra WuCnonb3lyeTca AN WU3MEPEeHUsa CUHYCOWUAaNbHbIX,
nepruoanyeckmx W  Yy3KOMOMOCHbIX CHyYalHbIX LIYMOB. O3TO OKHO
NCMONb3yeTcsa AN U3MEPEeHUNsa MepexoaHblX MPOLECCOB WM BCMNECKOB
YPOBHEW curHana oo uam nocnie CoobITUIA CO 3HAYUTENbHbLIMW Pa3NNYNSMMN.

° OKHO X9HHWHra

OTO NyYLINIA TN OKHAa AN N3SMEPEHNA TOYHOCTM aMMIUTYAbl, HO OHO MEeHee
9 (HEeKTNBHO ANA paspeLleHns YacToT.

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



ncrnonb3yetTca aOnAad mnamMepeHumda nepexogHbiX npoueccoB WM BCrJ1€CKOB
ypOBHeM CuvrHana go uim nocne COObITUIN CO 3HAYUTENbHbLIMU pas3nndnamm.

e OkHo BbnakmaHa-Xappwuca

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

iamepeHne bnakmaHa-Xappuca wncnonb3lyeTcs, YTOObl HAWTWU OCHOBHYHO
dopMy 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 aBnseTcs uenbiM, amnanTygpl
dopmbl curHana YT B Hadane m B KOHUE OAMHAKOBbI, N dopmMa 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 Nepexopa Ha cTbike. B
YaCcTOTHOWM ob6nactu 3TOoT addeKkT HasbiBaeTcs yTtedykon. [MloaTomy, 4TOObI
n3bexatb yTeukun, mcxogHas opma CurHana yMHOXAETCs Ha OKOHHYHO
dyHKUMIO, YTO OenaeT 3HAa4YEHMS B Ha4ane N B KOHLE PaBHbIMW HyJIO.

Mpumeyanme: CwurHanbl € MOCTOSIHHbIMW ~ COCTaBNAKWUMN NN
OTK/IOHEHUSIM MOTYT BbI3biBaTb OLLIMOKW NN OTKIOHEHUSI B KOMMOHEHTaX
dopmbl curHana brNd. na ymeHbLIeHnA COCTaBNAKOLWMX MOCTOSAHHOIO ToKa
MOXXHO BblObpaTb My(dTy NepeMeHHOro Toka.

MocnecBeyeHme

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



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 Bblbepnte maTtemaTunyeckum KaHan B KayecTBe TeKyllero KaHana.
KocHuTecb pacyeTHOW ocuminorpaMmmMbl Ha 9KpaHe OgHMM ManbLuemM 1
OTPEryNMpPymTe  MONOXEHME  OTObpaxeHua  GopmMbl  cuUrHana,
nepeTackmBas ero BBEpPX N BHU3, BIEBO W BNPaABO, UV HAXMUTE KHOMKY
TOYHOW HACTPOWMKW B HWXKHEM JIeBOM Yr/ly 9KpaHa pnJii TOYHON
HacCTPOWKW.

e Bblbepnte matematunyeckmnm KaHan B KayecTBe TeKyLIero, HaXxXmmTe
KHOMNKY 50% B HMXHEW 4YacTu 9KpaHa M CHOBa HaXMWUTe KHOMKY «Time
Base», 4TOoObl nepemMecTUTb KpawmHow neByto 4Yactb (0 Iwu)
ocunNIorpaMmbl B rOPU30OHTaNbHbIN LEHTP 9KpaHa.



Likana cTpoyHOW pa3BepTKn

BbibepuTe MaTeMaTUYECKMIA KaHan B Ka4yecTBe TeKyLLero KaHana, HaxmmTte
Ha KHOMKY PEerynmpoBKW CTPOYHOW pas3BepTKM WU OTPErynnpymTe LiKany
CTpoYHOW pa3BepTku. CTpoyHas pa3BepTka BbINonHAeTcs Ha 1-2-5 aTanos, u
dopma curHana Takxe N3MeHAETCA.

Ona namepeHna BINd nokasaHMA rOpmM3oHTaNIbHOWM OCU N3MEHAKTCA OT
BpemeHn K 4vactote (Iu), n oHn 6onblie He MNCMOoMb3YKT OOHY U Ty Xe
CTPOYHYIO pa3BepPTKY C ApYrMMum aHanorosbiMu KaHanamu. lNoatomy nepeq,
HAaCTPOMKOW YacTOTbl CTPOYHOW pasBepTkM HeobxogMmmo YCTaHOBUTb
MaTeMaTUYECKUW KaHan B Ka4eCcTBe TEKYLLEro KaHana.

Be pTUKaJibHaAa 4YyBCTBUTEJIbHOCTb

Haxmunte Ha - nnn - Ha NpPaBON CTOPOHE 3KpaHa, YTOObl YCTaHOBUTb
BepPTUKanbHyO 4YyBCcTBUTENLHOCTL (B/Oen wvinn nb/pen) ona kaHana, 4yTobbl
dopma curHana otobpaxkanacb Ha 9KpaHe B COOTBETCTBYIOLLEM pas3mepe.
KoathpurumeHT BepTunKanbHOW 4YyBCTBUTENIbHOCTW BbINOAHAETCA Ha 1-2-5
aTanos (c ncnonb3oBaHmMem NpobHuka 1:1).

Mpumeyanme: Ocuunnorpamma BIMN® He nogpepxuBaeT aBTOMaTUYECKOE
N3MepeHme napameTpos.

8.3 Pacuumpennbie maTemaTmnyeckme pyHKyuMmM

Ocuwunnorpadsbl cepunn OVA nopaepXmBatoT nonb3oBaTenbekme hopmMynbl
pefakTnpoBaHusa ana pacyeta opmbl curHana. Takxke nogaepXXmBatoT BBOL,
dyHKUMIA, ONepaTopoB, KaHaNoB, KOHCTAHT, NEPEMEHHbIX U T. 4. BolpaxkeHune
nogaepXxueaet 4o 36 CUMBOJIOB.

HaxxmuTe coOTBETCTBYIOLLYIO KHOMKY A5 BBOAA W peaakTupoBaHus popmbl
curHana (HaxumamTe Nno nopsaKky; Te, KOTopble BblAeNeHbl CEPbIM LIBETOM,
HeaKTUBHbI).



deg( rad(

sin( cos(

asin( acos( atan(

PucyHok 8-5. PaclwimpeHHble maTemMaTuyeckme QyHKUnm

OueHmnBaembIn

Tun OnucaHmne MpumeyaHmne
napameTp
dyHKumA Sqrt (), Abs (), Deg (), OYHKLUMN MOTYT 6bITb
Rad(), Exp(), Diff() , In(), BNOXXEHHbIMW.

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

Kanan NcTouHmk Ch1, Ch2,Ch3, Ch4
MepemeHHaa | VcTo4HMK [MepemeHHasn 1, Korpa nepemeHHas 3anncaHa B
nepemMeHHas 2 BblpaXxeHuu, none BBoAa

nepemMeHHOI NosBAsaeTcs B
MaTeMaTUYECKOM MEHIO,
yKasblBasi, UTO €e MOXXHO BBECTW.
Hanpumep, BBeguTte 4.1235 -3
ONsi nepemMeHHon 1, 4To o3HavyaeT
4.1235x10-3

[nana3oH 3Ha4YeHunm
nepemMmeHHom -9,9999~9,9999,




AnanasoH MOLLHOCTN
nepemMmeHHom -9~9

OnepaTop + 5% ), ==1=,> <, 2

CumBon Ckobkm (,)

3HayeHune MctouHunk | 0,1,2,3,4,5,6,7,8,9,

., T, E

NcTouHnK 10x

Ymcnoeasa | f,p,n,u,mK, M,G, T
eanHunLa

Tabnuua 8-2. CNncok pacLluMpeHHbIX MaTeEMaTUYECKNX (PYHKLMNIA

8.4 Bbi30oB aTanioHHOM hopMbI CMIrHana
Bbi30B 1 3aKpbiTE 3TaNNIOHHON (POPMbI CUrHaNa

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

Ref

BOMTM B 06nacTb Bbibopa BTOPOro kaHana. lNpoBegmnte KHOMNKOMN BN1EBO,

4YTOObl OTKPbITb CMIPABOYHOE MEHIO, CM. PUCYHOK 8-5.




PucyHok 8-6. MeHto aTanoHHOro KaHana

Ecnn B 9TanoHHLIN KaHan yXe 3arpyXeHbl (popMbl CUrHaNoB, HaXMWUTE
kKHonky «Open/Close», 4TOObl OTKPbITb WX 3aKpbiTb STaANOHHbIA KaHarsl.
OTanoHHasa dopma curHana otobpaxaertca cuHe-hbroNeToBbIM LIBETOM, a
YeTblpe  COXpaHeHHble  (OpPMbl  CUrHaNOB  MOrMyT  OTOOpaxaTbcs
OAHOBPEMEHHO, MPY 9TOM TEKyLLasa STaNoHHasa (popma CUrHaNoOB sipye, Yem
9TaNoHHble HPOPMbl CUFHANOB, HE ABNAIOLUMECH TEKYLLMMN.

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

Bosbmem B KadecTBe npumepa R1, BbinonHMM cnepgywowme 3Ttanbl
pab6oTbli:

1) OTtkpowTe aTanoHHoe meHto REF.

2) Haxxmwute Ha none danna «Call» nog R1, 4Tobbl OTKpbITb CTONOEL, hana
9TanoHa.

3) Haxmunte vima danna atanoHHOM OopMbl CUrHana, KOTOPbIA HYXHO
Bbi3BaTb. Pann 3arpyxaetcs B kaHan R1. 3atem kaHan R1 BkitoyaeTcs kak
TEKYLWMIA KaHan aTanoHHOW OpMbl CUrHanNa, U 3Ha4oK KaHana aTafloHHOWN



Ref
dopmMbl curHana Bblgensaetcs. OTobpaxaemoe COCTOAHNE MEHSAETCS
c «Close» Ha «Open». Kak nokaszaHO Ha pucyHke 8-7, bonee spkas
9TaNlOHHaA ocuunorpaMmma oTobpaxaeTcs KakK TEeKYLUNIA STaNOHHbIN

KaHa’.

Ecnun B aTanoHHbIN KaHan yxe 3arpy>eHbl aibl, HOXMUTE Ha , YTOObI
OTKPbITb 9TaNOHHbIE KaHaNbl BCEX 3arpy>XeHHbIX 3TasloHHbIX (annos;
HaxmMumTe Ha «Ref», 4YTOObI OTKAOUYNTL BCE OTKPbITblE B [aHHbIA MOMEHT
9TaNloOHHble ocumnnorpammsl. Kpome Toro, MOXXHO OTKPbITb OAWNH OMOPHbLIN
KaHan ¢ nomMmoLubto KHonok «Open» n «Close».

PucyHok 8-7. TekyLiunin 9TaNoHHbI KaHan

3akpbiTe 3aTaNioHHOM (pOpMbI CUrHana:

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

3) lNpoBegnTe nanbLemM BrpaBso, L4To6|a| OTK/IIOMUTb BCE 9Tal/IOHHbIE

dhopMbl CUTHaANOB.



MepemeweHme 3TanoHHoOM oOpmMbl CUrHasa M HaCTPOMKa CTPOYHOM
pa3BepTKM

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

[Ona Toro 4tobbl HACTPOWUTL BTaNoOHHYIO OpPMYy CUrHana KaHana, cHadana
YCTaHOBWTE KaHall B KayecTBe TeKylLlero KaHana, a 3aTeM HacTpouTe
9TaNloHHYto hopMy curHana nyTem nepemMeLLeHnsa nnm maclitabmposaHus (B
COOTBETCTBUM C METOAOM aHaNoroBoro kaHana).

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

FnaBa 9. HacTpoiikm gucnnesn

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
ocuunnorpada cepumn OVAS.

e HacTtpownku ocumnnorpamMmmbl e HacTpownkun xpaHeHUs1 AaHHbIX
. e LleHTp rOPU30HTaNIbHOro
e HacTpownka ceTkmn
pacLnpeHmns
e HacTtpownka LLBETOBOW .
o Pexunm cTpo4HOI pa3BepTKu

TemnepaTypbl
e HacTtponka NpPO3pavyHOCTI

MEHIO

B rnaBHOM MeHIO HaxmumTe Ha KHonky «Display», 4Tobbl BONTU B MEHIO



HaCTPOEK Aucnnes, kak NokasaHo Ha pucyHke 9-1.

PucyHok 9-1. HacTtpoukun gucnnes n GyHKLUMOHaNbHbIE KHOMKW

9.1 HacTpoikm ocyumnnorpamMmmbli

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

Measure Save Cursor Sample Display Trigger / Userset

Common Graticule Persist

PucyHok 9-2. MeHto oTobpaxeHus ocumnnorpaMmmel

9.2 HacTpoiika ceTkm

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



Measure Save Cursor Sample Display Trigger Auto Userset

Common  Waveform Persist

PucyHok 9-3. MeHto oTobpaxeHuns ceTku

9.3 HacTpokm XxpaHeHMA faHHbIX

OTKpOWTE MEHIO OTOOpaXeHns W HaxmuTe knaBuwy «Persist», 4TOObI
OTKPbITb MEHIO HAaCTPOEK XPaHEHWS.

1) HacTpomkun xpaHeHuns AaHHbIX
B MeH10 HacTpOek coxpaHeHWs BbibepuTe:

e None: Het - 6e3 coxpaHeHwus.

e Auto: ABTOMaTNYECKN PEXNM — aBTOMATNYECKOE COXPaHEHME.

e Normal: O6bIuHbIN pexnm — ycTaHOBKa BpeMeHU coxpaHeHus — Nocne
BblbOpa perynnpyemMoro COXpPaHeHUss HaXmMuTe Ha none cnpasa oOT
«Adjust», 4TOObI MOSIBUIOCH OKHO BblbOpa BPEMEHU COXPaAHEHUS
(pricyHOK 10-4), n ycTaHOBWUTE BpeMS COXpaHeHus. Ero Mo)HO yCTaHOBUTb
B Amana3oHe ot 10 mc go 10 c.

e o beckoHeyHOe xpaHeHme — pesynbTaTbl NpeablayLLUnX N3MEPEHNIN HE
yoanaioTcsa. DbeCKOHeYHOe XpaHeHMe MOXHO WMCMNoMb30BaTb Mpu
N3MEPEHNN WyMa U Bnbpaunmn, oTobpaxeHnss Hamxygwmx KpamHocTen
pas3nn4YHbiX (OPM CUrHaNoOB oOcuUWINOrpamMM, MNOUCKa HapyLUEHWNN
BpeEMeEHW, 3axBaTa COObITUN, KOTOPbIE MPOUCXOOAT PenKo.



PucyHok 9-4. HacTpoiika BpEMEHIN COXPaHEHUS

2) YpaneHue coxpaHeHHbIX pe3ynbTaToB

YT06bl CTEPETb paHee MOoJly4YeHHble pe3ynbTaTbl C AWUCMIEd, HAXXMUTE Ha

KnaBuLLy WU OTPENYNTNPYTE CTPOYHYIO Pa3BepPTKY N BEPTUKANbHYIO
4yyBCTBUTENbHOCTL. Ocuwmnnorpad CcOTpeT COXpaHeHHble pe3ynbTaTbl C
AVCcnNies N CHOBA HAYHET HaKOMMTENbHbIN COOP AaHHbIX.

9.4 LleHTp ropm3oHTaNIbHOr0 pacLliMpeHms

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

1) LleHTp akpaHa
Boibepnte «Center», 4TOObl HACTPOUTb CTPOYHYIO pPasBepTky AN

pacLIMpPeHna nnm cxaTtma B o6e CTOPOHbI C LEHTPOM 3KpaHa B Ka4yecTBe
©a30BOW TOYKW, BPpEMS 3a4EPXKN NPU 3TOM HE U3MEHUTCS.



2) lNonoxeHune Tpurrepa
Boibepute «TrigPos», 4TO6bI HACTPOUTb CTPOYHYKO pPasBepPTKY AN

paclUMpPEHnNa UM cxatusa B 06e CTOpPOHbl C MONOXEHMEM Tpwurrepa B
KayecTBe 6a30BOI TOUYKIN. Bpemsa 3aaep>XKu 3aBUCUT OT CTPOYHOI Pa3BepPTKU.

9.5 HacTpoiika yBeToBOM TEMNEpaTypbl

BkntounTte pexum LBeTOBOW TEMMepaTypbl, M 0TO6pasnTcsa ocunnnorpamma,
nokasaHHas Ha pUCyHkKe 9-5;

PucyHok 9-5. AKTBaLmMsa pexrMa LiBETOBOI TeMMepaTypbl

9.6 Pexxmm cTpOYHOM pasBepTKM

[MogpobHryto nHdopmaumio cm. B pasgene "lNMpokpyTka, XY".

9.7 HacTpoiika npo3spayHOCTN MEHIO

[Mpo3padyHOCTb MEHIO Mo ymonyaHuto coctasnseT 10 % v nogaepXxuBaeT

HacTponky B awnana3oHe 0-100 %, 4TO MOXET MNOMOYb MNOSb30BaTENSAM
yBmnaeTb popmy curHana nog meHto. 100% He o3Ha4vaeT, YTO MEHIO MCYE3AET,



CM. PUCYHOK 9-6.

PucyHok 9-6. HacTpoiika npo3payHOCT MEHIO

Fnaea 10. Cncrema BbIGOpKN

B naHHOW rnaBe copgepxumTtca noapobHas nHbopmaumsa o cncteme BbiIboOpKn
ocumnnnorpada. PekomeHayeTcs BHUMATENIbHO NPoYnNTaTb 9Ty rnasy, YTOObI
N3y4nNTb HACTPOMKK 1 paboTy cucTembl BbiIbopkin ocumnnorpada cepum OVA.

e (O0630p npouecca BbIOOPKU

e 3anyck, OCTaHOBKA W MONy4YeHMe OAMHOYHOW nocneaoBaTelbHOCTH
(ynpaBneHwne pabotoi)

e Bbibop pexunma BbI6OpPKN

e [lnnHa 3anmncum n 4yacToTa BbIBOpKUN

e (CermMeHTHOE XpaHeHune

10.1 O630p npoyecca BbIGOPKM

Ina Toro 4ytobbl MNOHATL MPOLECC U pPeXuMmbl BbIGOPKW ocumnnorpada,
HEOOXOAMMO MNOHATb MPUHUMN  BbIOOPKW, WCKaXeHNN BcneacTesve
He[oCTaTOYHOW YacTOTbl BbIGOPKIK, MONOCY NPONYyCKaHMA N YaCTOTy BbI6OPKMN



ocumnnorpada, BpemMsi HapacTaHus ocuwunnorpacda, Tpebyemyro nonocy
nponyckaHma ocuunniorpada n BAUAHWNE E€MKOCTW MaMATM Ha 4acToTy
BbIGOPKMW.

MpuHUMN BbIGOPKNM

CornacHo npuHuuny BblbOpKM HamkBmucTa gns curHana ¢ orpaHvM4YeHHoOWn
NONOCOW MNPOMyCKaHUs C MakKCUManbHOW 4acTOTOW fumax 9KBMAMCTAHTHas
yacToTa Bblbopkn fS pgomkHa ObiITb B ABa pal3a 6onblue MakCuManbHOMN
4acToTbl fumax, 4TOObl MOXHO Obl1I0 BOCCTAHOBUTb YHUKaNbHbIA cuUrHan 6e3

NCKaXXeHWN.
fmax fs =yacToTa HanksucTa (fn) = YacToTa ncKaxxeHui BcreacTeme
= 2 HEeOOoCTaTO4YHOM YacToThl cbopa

NckaxeHuns BCcnenctTeme HeHOCTaTOHHOﬁ 4acToOThbl c60pa AadHHbIX

ickaxxeHnsa npoucxodaTr, Koraa CurHan HaxoguTca B npouecce BblbopKn
(fs<2fwmax). VickaxxeHnsa BcnegcTeme HeAOCTAaTOYHOW YaCcTOTbl BbIOOPKN — 9TO
NCKaXeHmne curHana, BbiIaBaHHOE HenpaBW/ibHbIM BOCCTAHOBNEHNEM HN3KNX
4YaCTOT N3 HEOONBLLOro KOMM4YecTBa TOYEK BbIOOPKW.

PucyHok 10-1. ickaxeHunsa BcneacTeme HEQOCTAaTOMHOWM YacTOTbl 0TOopa Npob



Monoca nponyckaHma n YacToTa Bbl6opKku ocymnnorpaca

[Monoca nponyckaHmsa ocumnnorpada obblMHO OTHOCUTCA K CaMOW HMN3KON
yacToTe, Ha KOTOPOW CUMHycouaa BXOOHOrO curHana ocnabnsaerca Ha 3 gb
(amnnnTtygHasa owmnbka -30%).

[lnsa nonocbl nponyckaHus ocumnnorpada, cornacHo NnpuHUmny oTbopa Npoo,
Tpebyemasa 4yactoTa otbopa npob coctaBnseT fs=2fsw. OQHAKO STOT NPUHLNM
npepnnonaraeT, YTO HET YaCTOTHOW cocTaBnstoLen, npesbiluatoLen fuax (fsw B
OAaHHOM cny4vae), u TpebyeT cuUCTEMbl C WOEaNbHOM YaCTOTHOM
XapaKTepUCTNKON «KUPMNYHOW CTEHDI».

0dB ; :
1
<"} | I S S ———

3aryxaHue

— Yacrorta

PuicyHok 10-2. TeopeTuyeckas 4acTOTHas XxapakTepUCTMKa «KUPMNYHOWN CTEHbI»

OpHako uudpoBble CUTHaNbl MMEIT YacTOTHbIE KOMMOHEHTbI, KOTOpbIe
NpPeBbILLAOT OCHOBHYIO 4acToTy (npAmMoyronbHas BOJIHA COCTOUT W3
CUHycoOWanbHbIX BOSIH Ha OCHOBHOW 4acToTe U 6GecKOHe4YHoro 4ucna
HEeYeTHbIX TFapMOHMK), a Aana nonoc nponyckaHma 500 Mly wu Huxe
ocuwmnnorpad obbIMHO MEET rayCCOBCKYH YAaCTOTHYIO XapakTEPUCTUKY.
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PucyHok 10-3. HYacToTa BbiI6GOpKIM 1 nonoca nponyckaHus ocuunnorpada

Nonoca nponyckaHmsa ocuunnorpada orpaHnyeHa oo 1/4 yactoTbl BbIGOPKU
N CHVXKAET YaCTOTHYHO XapakKTepPUCTUKY Bbllle YacToTbl HamkBucTa.
[MoasTomy, no cyTu, yactota otbopa npob ocumnnorpada AomkHa ObiTb B 4
pa3a unn 6onee Bbiwe ero nonocbl nponyckaHus: fS>4fBW. 31o moxeTt
YMEHbLUNTL WCKaAXEHUA W Bbi3BaTb OoNnbluee 3aTyxaHWe B MCKaXXEHHbIX
4aCTOTHbIX KOMMOHEHTAX.

Bpemsa HapacTaHua ocuunnorpada

Bpemsa HapacTtaHua ocuunnorpada TeCHO CBf3aHO C €ro noJsiocon
nponyckaHus. Bpewmsa  HapacTtaHua  ocuunnorpaa € 4aCTOTHOM
XapaKTeEPUCTMKOM rayCCOBCKOro Tuna coctaBnseT npnbnusmntenbHo 0,35/fsw
(Ha ocHoBe cTaHpgapTa oT 10% [0 90%).

Bpemsa HapacTtaHus ocuunnorpada — 9TO He camasi ObiCTpasi CKOPOCTb
dpoHTa, KOTOPYIO ocumnnorpad MoXXeT TOHHO N3MEPUTb. ATO camast bbicTpas
CKOPOCTb (ppOHTa, KOTOPYH MOXET co3aaTb ocuunnorpad.

Tpebyemas nonoca nponyckaHma ocyumnnorpacda
[Monoca nponyckaHma ocuwnnorpada, Heobxogumaa [Nna  TOYHOro

N3MEpPEeHNsa CcurHana, B MNepBylD o4yepenb OnpeaenseTca BpPeMeHem
HapacTaHWs cUrHana, a He YacToTON CUrHana.



[na pacyeta Tpebyemonm nonocbl nponyckaHus ocuunnorpada MOXHO
MCNONb30BaTb CneayoLme warmw:

1) Onpepgennte camyto BbICTPYHO CKOPOCTb (hpOoHTAa.

NHdbopmaums O BpemMeHm HapacTaHus  OOblMHO  nony4alT U3
onybnmkoBaHHbIX  cneyndukaumim  YyCTPOMCTBA,  WNCMNONb3YEMbLIX B
KOHCTPYKLNN.

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

CornacHo kHure poktopa [oBappa VY. [xoHcoHa «KOHCTpyvpoBaHue
BbICOKOCKOPOCTHbIX LUGPOBBLIX yCTPOVICTB. Ha4yasibHbIVIi KypC YEPHOV Marviny,
BCe ObICTpble PPOHTbI MMEIT 6ecnpoBOAHblE HEMpPepbIiBHbIE YACTOTHbIE
KOMMOHeHTbl. OgHako B crnekTpe ObICTporo poHTa eCcTb To4Yka MOBOpOTa
(nnn «Toyka nepermbar), B KOTOPOM YaCTOTHble KOMMOHEHTbI BbIlE finee
HEe3Ha4YnTENbHbI NPU onpegeneHnn opmMbl cUrHana.

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

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

3) KoadhduumeHT ymHoXeHna ana Tpebyemon TOYHOCT UCNOoNb3yeTca Ans
onpeneneHus TpebyemMoin noaockl NponyckaHma ocumnnorpada.

Tpebyemas nonoca

Tpebyemas
nponyckaHusa
TOYHOCTb
ocuumnnorpadca
20% fBW 1,0xfknee

10% fBW =1.3xfknee




3% fBW =1.9xfknee

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

10.2 Knasmma 3anycka/ocraHoBkm «Run/Stop» m xnaBmwa
«Single SEQ»

|/|CI'IOﬂb3yI7ITe nporpamMmmHblie KnaBuLln B obnactm KHOMNoOK Ona 3anycka m
Run
OCTaHOBKW cucTeMbl cbopa AaHHbIX ocumnnorpada: kHornka «Run /Stop

Single
-» N KHOIMNKa OgHOKpPaTHOro c6opa OaHHbIX .

e Korpa ocuunnorpad pabotaer, 9TO O3HayaeT, 4YTO ocuunnorpad
paboTaeT, TO eCTb BbIMOJIHAET YC/IOBUE TPUITEpPa U BbINONHAETCS cbop
OaHHbIX. B BEpXHEM NEBOM Yriy aKpaHa 0Tob6paXaeTcs 3eN1E€HbIN 3HAYOK «

» NN « ».

Insa octaHOBKM cbopa AaHHbIX HaxmMumTe Ha KHonky «Run/Stop». locne
OCTaHOBKW Ha  9KpaHe  oTobpasnTcs nocnenHss nonyyeHHas
ocumnaorpamMmma.

e Korpa kHonka «Run/Stop» - oTobpa)xaeTcsa KpacCcHbIM LBETOM, 9TO
O3HayaerT, YTo cOop OAaHHbIX OCTaHOBNEH. B BepxHeM neBom yrny aKkpaHa

oTobpa)kaeTcsi KpPaCHbIN 3Ha4yoK «-». [na Bo3ob6bHOBNeHMA cbopa
NaHHbIX CHOBa HaXMuUTe Ha KHonky «Run/Stop».

e YT0OblI OOHOPA30BO BLINOMHUTL COOP W OTOOpaxXeHWe AaHHbIX
(He3aBMCMMO OT TOrO, 3anyLLeH ocuuaorpad N OCTaHOBNEH), HAXXMUTE

Single
Ha KnaBuLWy NPOCTON nocnegoBaTeNbHOCTU Onsi 0gHOpPa30BOro
cbopa OaHHbIX.

10.3 Bbi6op pexxnma BbIOOPKM

OTKpoOnTe rnaBHOE MEHI0, HaXXMUTE Ha OMNUUIO pexinma BbIOOPKW B pasaene



«Sampling» 1 BbIbepUTE OANH N3 YETLIPEX PEXMNMOB BbIOOPKN: HOPMAanbHbIN,
cpegHun, NNKOBbIN 1 OrnbatoLLnii BO BCMJbIBaOLLEM OKHE.

PeXunmbl BbIOOPKIM BCEX KaHaNoB OAMHAaKOBbI. TO eCTb, €CNN PEXNM BbIOOPKU
nboro KaHana N3MeHsAEeTCs, PeXnm BblOOPKK BCEX KaHanoB U3MeHAeTcs
O[IHOBPEMEHHO.

O6bIYHbIN peXXxnm BbIGOPKM

Ocuwvnnorpad aenaetT BbIOOPKY CUrHanNa Yepes aKBMBaNEeHTHbIE BPEMEHHbIE
MHTEepBanbl N NOCTPOeHUsa ocuunnorpamMmbl. Ecnn BbibpaHa cTpoyHas
pasBepTka 20 HC nnwn GbicTpee, ocuunnorpagd aBToOMaTNYECKWU BbIMONHAET
anropuTM WHTEPNONALUMN, KOTOPbLIA BCTaBNAAET TOYKY pasHWULbl MeXay
TOYKaMu BbIOOPKMU.

OTOT pexmm obecnedmBaeT Haunydwme addekTbl OTOOpaxeHUs Ana
60NbLUMHCTBA OCLMNIOrPaMM.

NMukoBbIN peXxnm BbIGOPKM

B nukoBom pexmme BblIOOPKW, KOrga HACTPOMKa CTPOYHOW pasBEPTKM
HM3Kasi, MUHUMaJbHbIE N MAKCMaSIbHblE 3HA4YEHNSA BbIOOPKIN COXPaHAOTCS
ONA 3axBaTa peakux 1 y3kMx cobbiTuii (C NtobbiM pacLUMPEHHbIM WymMmomMm). B
9TOM pexumme byayT oTobpaxaTbCsi BCE WMMMYMbChbl, LWUMPUHA KOTOPbLIX HE
MEHbLLE neproaa BbIOOPKN.

Ecnun cTtpoyHas pasBepTka ycTtaHoBneHa Ha 200 mMc v Bbilwe, ocuwunnorpad
aBTOMAaTUYECKN BbINAET U3 NMMKOBOIO pexXmnma BbiIOOPKU N NEPEKTIOYNTCS B
O06bIYHbIN PEXNM BbIOOPKMN.

3axBaT HEPOBHOCTEN NN NMMNY/IbCOB HEOGONbLLUON QINTENIbHOCTM

HepoBHOCTN — 3TO ObICTPOE N3MEHEHME OCLUMNNIOrPaMMbl, KOTOPOE 06bIYHO
bonee yskoe, yem ocuunnorpamma. MMKOBbIA pexnmMm BbIGOPKM MOXHO



ncrnonb3oBatb Ans  6onee ynobHOro nNpocMoOTpa HEPOBHOCTEN WUNWU
MMMNYNbCOB HEeOONbLIOW ANNTENBHOCTU. B NMKOBOM pexume BblIOOPKN
HeboNbLLUE HEPOBHOCTM WU NEpexodHble Kpas fap4ye, YemMm B «OObIYHOM»
peXxunme BblIbopKu, YTO obner4yaeT nx NPoCMoTP.

MprMeHeHre NNKOBOIo pexunma BbIBOPKIN NO3BONSAET U3bexaTb HaNnoXeHuns
CUrHanoB, HO Npn 9TOM O0TobpaxaTb 60NbLUe pearnbHbIX LLYMOB.

PuncyHok 10-5. CuHyconga ¢ HepoBHOCTAMMN. OBbIYHBIN PEXNM BbIOOPKI

PucyHok 10-6. CuHycomnaa ¢ HepoBHOCTAMM. [TNKOBbLIN pexnm BblIOOPKIA



cnonb3oBaHMe NMKOBOro peXxmnma gisa ooHapy>XeHnst HepOBHOCTEN

1) MNopgkntoumTte curHan Kk ocumnnorpady ons ctabunbHOro otobpaxeHus.

2) [Ona obHapyXeHuns HepOBHOCTU BbibepuTe NUKOBbLIN pexXnm BblIBOpPKK B
onuun «Sampling Mode» B meHto «Channel».

3) B meHto HaxmuTe Ha «Display» — «Persistence», 3aTeM HaXXMUTE Ha «oo»
(6eckoHeuHoe coxpaHeHune). Ocumnnorpad BbINONHUT NOBTOPHbIN 3anyck
AAHHbIX BbIBOPKU 11 0OTOOPa3NT NX Ha aKPaHE.

4) Vicnonb3ymte pexum  mMacwTabupoBaHus ONsS  NpeacTaB/eHnNs
XapaKTepPUCTNK HEPOBHOCTEWN:

a. Haxmute Ha KHOMNKy «Zoom» B rMaBHOM MEHIO, YTOObl OTKPbITb OKHO

MacLTabupoBaHus.

b. [na nony4yeHuns 6onee BbICOKOro paspeLleHnsa HEPOBHOCTEN pacLUMpPbTe

CTPOYHYIO pa3BePTKY, YTOObI YCTAHOBUTb PaCLUNPEHHbIN BUA OObIMHOIO OKHa

BOKPYr HEPOBHOCTEWN.

CpegHunin peXkriv BbI6OpKU

CpegHunin pexum BblOOPKM YyCpeOHsieT HEeCcKONbKo pe3ynbTtatoB cbopa
OAHHbIX ONs YMEHbLUEHNSA CAyYalHbIX WM  MOCTOPOHHMX LIYMOB B
oTobpaxaemMoM curHane. YcpegHeHne HeCKONbKUX pe3ynbTaToB BblOOPKU
TpebyeT cTabunbHOro Tpurrepa.

CpepHee 4uncno MOXHO 3afaTb B Mnonie BbIbOpa Mocne cpefgHero pexmma
BbIBOPKM 1 YCTAaHOBUTb Ha BOCEMb NOPSALAKOB BENUYUH: 2, 4, 8, 16, 32, 64, 128
n 256.

Yem Bbllle cpegHee 4Yucno, TeM MeJleHHee OTKINK OTobpaxaemMbix
N3MEHEHU ocumnnorpammsl. Heobxoammo HaMTX KOMMAPOMWUCC Mexay
CKOPOCTbK OTK/MKA OCUWAMOrpaMMbl B 3aBUCUMOCTU OT U3MEHEHUIN WU
CTENEHbIo LymMmonogaBneHuns, otobpaxxaeMom Ha CUrHane.



Wcnonb3oBaHume cpegHero peXxuma Bbi6opKm

1) OTKponTe MeHI0 KaHana v BbibepuTte cpegHnn pexnm BoiOOpKIN B oNumn
«Sampling Moden.

2) HaxmunTe Ha YncnoBoe none cripaBa OT NOMSA CPEAHEr0 pexnma Bbibopku,
4YTOObl BbLIBECTM CpeAHee 4YMCno, a 3aTeM HaXMWUTE Ha Hero, 4ToObl
YCTaHOBUTb CpefHee 4YnCcNo, KOTOPOEe Haumnyywmm obpa3om yCTpaHUT
LLYMbl OTOGpaXkaemowm ocLMInorpamMmmbil.

Measure Save Cursor Sample Display Trigger Auto Userset

Depth

Maode Normal

PucyHok 10-7. Ocumnnorpamma nocne Bbibopa cpegHero pexxmma BblIoopkn CO cCpegHm
ymcnom 16

Orn6arowmim peXxmm BbiI6OpKUN

B ormbatoLiem pexunme BbiI6OpKU MOXHO HabnoagaTb 9 ekt cynepno3nuymm
HECKONIbKMX BbIBOPOUYHbIX ocuunnorpamm. MakcumanbHble U MUHUAMAaSbHbIE
3HaYeHMsa 0gHOro cMrHana MoryT ObITb 3adMKCMPOBaHbI B yKa3aHHbIX JaHHbIX
Bblbopkn N, a KONnM4ecTBO Cynepnosnumii oCcuMInorpamMmmbl MOXET ObITb
yCTaHOBJ/IEHO Ha 2, 4, 8, 16, 32, 64, 128, 256 nnun .



PucyHok 10-8. CurHan B ormbatoLem pexmnme Bbibopku (32)

10.4 lnnHa 3anucy N1 YacToTa BbIOOPKM

OnnHa 3anmcm - 370 006bEM [aHHbIX AONA  KaXaonm oTobpaXxeHHon
ocuunnorpamMmmbl. Hanpumep, ecnu gnnHa 3anucu coctasnset 700 ToIC., 9TO
O3Hay4aeT, YTo Npu OAHOM cpabaTbiBaHUK TpUrrepa 3axsadeHo 700 TbiC. TOYEK
BbIOGOPKMN.

B rnaBHOM MeHKO Haxmute «Sample», 4TOObl BONTY B MEHIO HACTPOWKW
OJIIHbI 3aMNCK, KOTOPYIO MOXHO 3a4aTb, HaXXaB Ha COOTBETCTBYHOLLYHO OJINHY
3anucwu.

Measure Cursor Sample Display Trigger Auto Userset

Segmented

Mode Storage

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

PucyHok 10-9. 1nnHa 3anuncun

B 06bIYHOM peXxmme 0OHOBNEHUSA, ECNTN 9TO OAWH KaHan, N OTKPbITbl TONIbKO
KaHanbl 1 1 3, WM TONbKO KaHanbl 2 N 4, oNHa 3anncu MOXET ObITb



ycTtaHoBneHa Ha 36k, 360k, 3.6M, 36M, 360M, Auto; ecnu OTKpPbITbl BCE
KaHanbl, unn 1, 2 kaHana, unn 3, 4 KaHana, ANnHa 3anncum MOXeT ObITb
ycTaHoBneHa Ha 18k, 180k, 1.8M, 18M, 180M, Auto.

OnuvHa 3anmncm n yacToTa Bbi6oOpKK

OnnHa 3anmcm - 9T0 06bEM [AaHHbIX, COOpaHHbIX 3a OAWMH 3axBaT
ocumnnorpamMmmbl. Hanpumep, ecnn gnnHa 3anmcum coctasnget 360 K, aTo
O3Ha4yaeT, YTo OgHUM TpUrrepom 3axeaTbiBaeTca 360 ThbiC. TOYEK BbIOOPKMN.

OnnHa 3anmcu m yacTtoTta BblIOOPKM ocuunniorpada MMeEKT crneaytoulee
COOTHOLLEHWE:

YacToTa BbIGOpKM = giiHa 3anncu/Bpemsa coopa gaHHbIX

Kak npaBuno, Bpemsa cbopa paHHbIX ocuunnorpada B TOYHOCTU
COOTBETCTBYET BPEMEHM OTOOPaXEHMS Ha TEKYLLEM LIENTIOM 3KpaHe (Tekyuias
CTpOYHas pa3BepTka x 12).

Hanpumep, ocuunnorpadp wmeer rnybmHy namatm 360K, 4actoTty
anckpetusaunnm 3 'Bbi6/c 1 cTpoyHyto pa3BepTky 10 Mkc/aen, Torga Bpems
cbopa paHHbIx cocTtaBnaeT 120 mkc, To ecTb 10 mkc/pgen x 12 gen.

OpHako, korga 6bicTpas cTpoyHasa pa3BepTka (meHee 50 HC) nmnu gnvHa
3anmMcu yCTaHOBNEHbl Ha PNKCUPOBAHHOE 3HA4YeHMeE, BpemMs cOopa AaHHbIX
ocumnnorpada He obs3aTeNnbHO COOTBETCTBYET BPEMEHU OTOOpPaXKeHUs Ha
TEKYLLEM LIe/IOM aKpaHe.

Hanpumep, ecnn ocuwunnorpad wumeet rnybumHy namsatu 1,8K, yacTtoTty
anckpeTtnlaunm 3 N'BbI6/C 1 CTPOYHYIO pa3BepTKy 25 He, Bpems cbopa JaHHbIX
cocTtaBnsaeT 600 Hc, 4YTOo B ABa pa3a 60/bLue TEKYLLErO BPEMEHIN OTOOpaXeHns
BCEro aKpaHa.

nwn yctaHoBuTe rnybmnHy namatu 36K (bmnkcrupoBaHHOE 3Ha4YeHWE), 4YacToTy



anckpetmnldaunm 3 Bbi6/c 1 cTpoyHyo pasBepTky 500 Hc. Bpemsa 3axBaTta
cocTaBnsaeT 12 MKC, YTO B [Ba pa3a b0onblUe TEKYLLEro BpeMeH oTobpaxeHuns
BCEro akpaHa.

Kanan 1 n kaHan 2, a Takxke KaHan 3 n kaHan 4 ocuunnorpadga OVA3 nmetor
06LLYyI0 MaKCUManbHYIO YacTOTy OUCKPEeTU3aunmnm n rnybunHy namaTu.,

[Mpn BKNOYEHMM KaHana 1 1 KaHana 2 nnu KaHana 3 1 KaHana 4 yactoTta
anckpeTusaunm obomx KaHanoB YMeHbLuaeTcs BABoe. Hanpumep, npum
BKJIIOYEHMIN KaHanoB 1 1 2 4acToTa gnckpeTmsaunm kaHanos 1 n 2 cocrtaenser
1,6 BbI6/C; HO NMpwu BKNOYEHUN KaHanoB 1 n 3 nnm kaHanoB 2 1 4 yacTtoTa
ONCKPETM3aumnm aTUxX ABYX KaHanoB NocTtosiHHa. Hanpumep, korga kaHanbl 1
1 3 BKJIKOYEHbBI, YaCTOTa ANCKpeTn3aumm kaHanos 1 n 3 coctasnsaet 3 BbIG/C;

Ecnun BkNtoYeHbl BCE TPW UK BCE YETbIPE KaHana, 4yactota AUCKpeTm3aumnm
KaXaoro kaHana coctaBuT 1/2 oT MakCcuManbHOWM YacTOTbl ANCKPETU3aLNN.
Hanpumep, korga kaHanbl 1, 2 n 3 BKJKOYEHbI, YacTOTa OUCKPETM3aunmn
kaHanos 1, 2 n 3 coctaBndaet 1,6 BbIO/C.

10.5 CermeHTHOE XpaHEeHme

Cepuns OVA3 nogaepxmBaeT QyHKLMNIO CEFMEHTHOro XxpaHeHunsl. CermeHTHoe
XpaHunuwie pasgensiet O6onbluytd NamMaTb Ha HECKONIbKO HebonbLlunx
cermeHnToB. Kaxxgas 3anyLieHHasa popma curHana ucnonb3yeT OAuH CErMeHT.
PasHaa rnybuHa xpaHeHMsa NpuMBOAUT K PasHOMY KONMYECTBY CErMEHTOB.
Kaxxgas oopma curHana, coxpaHeHHas B TpUrrepe, MMeeT BPEMEHHYHO METKY.
CoxpaHeHHble HOpPMbl CUFHaNa MOXHO BOCNPOMN3BOAUNTb U MPOCMaTpmBaTb
NO OTAENbHbIM Kagpam UAun LeNNKoM, BbINO/THNB HACTPOWKY.

B ocHOBHOM OH Kcnonb3yeTca ana cbopa, NPOCMOTPa 1 aHanm3a CUrHanoB ¢
60NbLUVMW MHTEPBANAMMN N BbICOKMMM YaCcTOTaMMW.



Measure Cursor Sample Display Trigger Userset

Mode

1000

PucyHok 10-10. HacTponkmn cermeHTMpoBaHHOIO XpaHUIuLa

10.5.1. HacTpownka cermeHTOB

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

KonnyectBso cermeHToB MOXET ObiTb YCTAHOBNEHO MNpPW Pa3/INYHOW AJINHE
3annucun. KonnyectBo CErMeHTOB 3aBUCUT OT AJINHbI 3anucun ocuwunnorpada.
Ecnn gna pgnvHbl 3anucum yCTaHOBMIEHO 3HayYeHue «ABTO», KONMNYECTBO
CErMEeHTOB MOXHO MpoM3BOJSIbHO YCTaHOBUTL B pAmana3oHe oT 1 pgo
MaKCUMaNbHOIro KONMMYecTBa CErMeEHTOB, e MakCumasbHOE KOJMYECTBO
cermeHToB cocTtaBnsiet 10 000.

Ecnn pnuHa 3anmcm BblbpaHa BPY4YHYH, MakKCUManbHOE KOMNYECTBO
CErMeHTOB, KOTOPOE MOXHO YCTaHOBWTb, OTNMYaeTcs Ona pasHbiX OJUVH
3anuncen. lNpn nepekntovYeHn aInHblI 3anmucun, ecnm 3agaHHoe KoOIn4ecTBO
CErMEeHTOB  MpEeBbILLAaeT  MakKCUMalbHOE  KOMIMYECTBO  CErMeHTOB,
AonNycTMMoe anst JaHHOW ONIHbI 3anncu, KOMMYECTBO CErMeHTOB byaet
aBTOMaTNYECKN WMN3MEHEHO Ha MaKCMManbHO [OOMyCTUMOE KONMNYeCTBO
CErMeHTOB.

MapameTp «Makcrmym» npu Bblbope HoMepa cermeHTa paseH 10000, ecnu
AJ1NHa 3anncum ycTaHoBNeHa aBTomaTtmyeckn. Ecnn gnnHa 3anmncm BoibpaHa
BPYYHYO, KONMMYECTBO NPEACTaB/IEHHbLIX CErMeHTOB OyaeT MEeHATbCA B
3aBMCMMOCTW OT BblOpaHHOW OJ1IMHbI 3arCW.



Mpunmep:

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

MpumeyaHue: B pexnme npokpyTKM CErMeHTUPOBAHHOE XpaHeHune byaet
aBTOMAaTM4YeCcKn OTK/YeHO. [Ona MCNonb3oBaHUA CEerMeHTMPOBaHHOIO
XpaHeHuns, Korga cTpoyHas paseepTka npeBbiwaer 100 mMc, OTKAYUTE
PEXMM NPOKPYTKN BPYUHYIO.

10.5.2. lNonyyeHmne ocuymnnorpamm

CyuwiecTtByeT ABa mMetona cbopa: perynsipHoe rnosyyeHme U ofgHoOKpaTHOe
nony4yeHue.

TpagnunoHHoe nonydeHne BKOYaeT B cebs aBToMmaTndeckoe n obbiYHOE.
CobpaHHaa kKaxabli pa3 dopma curHana otobpaxaeTcs Ha 3KpaHe BO
BPEMEHW, 3aHMMaa oAuH cermeHT. [locne TOro Kak BCE CErmMeHTbl
3pPacxog0BaHbl, NPUMEHSAETCA LIMKINYECKOE XPaHEHME.

OpHokpaTHOe nonyyeHme He byaeTt oTobpaxkaTbes B npouecce cbopa n bygeT
oTobpaxaTtbCA MNocne OCTaHOBKWM cbopa; OOHO MNONydYeHME 3arnofHUT BCE
cermMeHTbl n ocTaHoBUT cbop nocne 3aBepuieHns cbopa (Bce CermMmeHTbl
3anosiHeHbl); B npouecce cbopa Bbl MOXETe HaxaTb KHOMKY «Stop», YTOObI
OCTaHOBUTb cbop.

NMpumeyaHmne: Npn XpaHEHUN B CErMeHTax pPeKoMeHOyeTCsi YCTaHOBUTb
HOPMasnbHbIN PEXUM TPUrrepa, YTobbl CoOXpaHUTb 6onbLle OENCTBUTENbHbIX
CUrHanos.
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PucyHok 10-11. Mony4yeHne ocunnnorpaMm U3 CErMeHTUPOBaHHOMO XpaHnLa

10.5.3. [incnnen n npocmoTp

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

OpHokagpoBbLIA  OWCMNIEN NocnegoBaTenbHO OTobpaXaeT Ha 3KpaHe
ocuMorpaMmMbl Kaxgoro cerMmeHta B OTAefNibHOCTU. Bo BpemMsi 0ObI4YHOW
CbEMKW KaxAabl Kagp ocuwnnorpamMmbl 6ygeT oTobpaxkaTbCs OObIYHbIM
cnocobom. Npun ognHouHOM cbope byaeT oTobpaxaTbCa TONbKO NOCNEAHUNIA
Kagp cobpaHHON ocuwmnnorpammbl. B OCTaHOBNEHHOM COCTOSIHUM MOXHO
npocMaTpuBaTb COXpPaHEeHHble dparmeHTbI nokagpoBo,
npegblgaywmnin/cnegylowmmin. Kagp, HaxoguTb  ONpedeneHHbi  Kagp,
BOCMPOM3BOANTL B MNOCNAEAoBaTeNbHOCTW, BOCMPOM3BOAUTL B O6BpaTHOM
nopsake, a Takxke N3MEHATb CKOPOCTb BOCNPOMN3BELEHUS.
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10742.001ms
99
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PucyHok 10-12. CermeHTMpOBaHHOE XpaHEHWE C MPOCMOTPOM O4HOro Kagpa

[MogoroHka oOTOOpaXXeHWs 3ak/Ilo4aeTCca B HaNOXEeHUW OCUUANorpaMmm
BbIOpaHHbIX CErMEHTOB B ONMpeAeneHHOM AnanasoHe 1 0TObpaXKeHnn nx Ha
akpaHe. MoxHO 3agaTb Ha4danbHbIA U KOHEYHbIA Kagpbl ONS NOOrOHKWN
oTobpaxeHusa. ObblMHO dopma curHana nocnegHero kagpa MoOXeT ObiTb
NnoJorHaHa n BbiBEOEHa Ha 3KpaH, 4YToObl yBMAOETb, €CTb NN Kakume-nnbo
OTK/IOHEHUS OT HOpMbl. [Npn obHapyXeHnn Kakoro-nmbo OTK/IOHEHUSA OT
HOPMbl €r0 MOXHO HAaUTU, NBMEHWUB HAYaNbHbIN U KOHEYHbIN Kagpbl.

End
100
11048.001ms

100

PucyHok 10-13. [TpocMOTp NOArOHKMN CErMEHTUPOBAHHOIO XpPaHUIULLA



Kak npn nokagpoBom, Tak 1 nNpmn cO60pPHOM OTOBPaXeHNN MOXXHO N3MEHSATb
MacLuTab 1 nonoxeHme popmMbl CUrHana, NCrnob3oBaTb MacluTabupoBaHme
nT. 4.

MaHenb HaBUraunm 1 MeEHI0 UCKNtoYatoT apyr apyra. [pn oTKpbITUX MEHIO
naHenb HaBUraunm ncyesaer.
Mpwn HEOBXOAMMOCTN OH OTKPbIBAETCA B HMXKHEM KOHTEKCTHOM MEHIO.

YT106bl COXPaHUTb OCLUMNNOrpaMmMbl B CEFrMEHTHOM XpPaHWUIuULLLE, CM. rnaBy 7
«XpaHeHne ocunnnorpamMmmy.

[Ona n3amMepeHnss CErMeHTHOro XpaHunuila cm. rnaBy «ABTOMAaTUYECKOE

N3MepeHune.

O630p CEermMeHTHbIX XpaHWIWLL B HacTosllee BpemMs He noanepXuBaeT
[EeKOaNPOBaHME LLUNH.

10.5.4. lNpnmep cermeHTHON CUCTEMbI XpaHEHWSA

BxogHoM curHan nogkatyeH K KaHany 1, ero AnnTenbHOCTb cocTaBnsaeT 1 Mc,
a nHTepsan -1 mc.

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

—

OTkpowTe rnaBHOE MeHIO, BbIOOpPKa, CEBrMEHTHOE XPaHEHUE;

\®)

YcTtaHoBuTe Yymcno cermeHToB go 1000;
YcTaHOBUTE peXM OTOBpaxeHnsa Ha NOArOHKY;

H W
N N ' ' ' —

YCcTaHOBUTE YMCNO CErMEHTOB NoaAroHky Ha 1-1000;

Ol

BkntounTte cermeHTHoe XpaHnnunLle,;

(*2)

BbibepuTte o gNHOYHBIN TpUrrep.



PucyHok 10-14. CermeHTHOE XpaHUnuLe ¢ OgHUM TPUITEPOM

B npouecce BbIbOpKkM Ha akpaHe He oTobpaxaeTcsa hopma curHana. locne

3aBeplUeHnsa BbIOOpPKKM Bce ocuunnorpaMmmbl B cermeHte 1-1000

NOArOHAKTCA N 0TOBpaXxalTca Ha 9KpaHe.

Mocne HabnoOeHMA BbIKKOYNTE OUCTIIEN MOATOHKIA:

1)

Haxmute KHOMKYy BOCNpouM3BeOeHus, 4Tobbl HavyaTb MNOKagpoBOE
BOCMPOn3BEeAEHUE;

COBUHbTE MHOMKATOPHYKO MNOMIOCKY B O6paTHOM HanpaBneHunmu, 4YTobbl
BOCMNPOMN3BOANTb B 0OpaTHOM NOPSAAKE;

OnnTtenbHoe HaxaTne Ha KHOMKY BOCNPOMN3BEAEHMS MO3BONSAET UBMEHUTb
CKOPOCTb BOCNPON3BEAEHNS;

KopoTkmm  HaxaTmem  KHOMKWM  BOCMNPOM3BEAEHMNS  OCTAaHOBUTE
BOCMpOn3BeaAeHNE.



PucyHok 10-15. Bng nocne 3aBepLueHumns c6opa cCermeHToB

Fnasa 11. Tpurrep | AexoaviposaHmue
nocnepoBarTesibHOM LLMHbDbI

B oTton rnaese copepxutcsa nogpobHas mHdbopmauns O OEKOOMPOBAHUNN
nocnepoBaTesibHON LWNHbL. PekomeHayeTca BHUMAaTENbHO MpoynTaTh 9Ty
rnaBy, 4TOb6bl NOHATb HACTPOIKY 1 paboTy TpuUrrepa 1 EKOANPOBAHNSA LUMVHDbI
OVA.

B aTow rnaBe, B OCHOBHOM, COAEPXUTCA crieaytoLlee:

e Tpurrep u gekogmpoaHue wnHbl UART (RS232/RS422/RS485)
e Tpurrep n gekogmnposaHue WnHbl LIN

e Tpurrep u gekogmpoaHue winHbl CAN(FD)

e Tpurrep n gekogmnpoBaHue WnHbl SPI

e Tpurrep n gekogmnpoBaHue WnHbl 12C

e Tpurrep n gekogmnposaHue wWnHbl ARINC429

e Tpwurrep n gekogmnpoBaHue WnHbl 1553B

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

S1 S2
BONTW B 06NacTb BbiOOpa BTOPOro kKaHana, HadXMuTe Ha . nnm . 4YTOObI
BK/IIOUYNTb OEKOOAMPOBaHME, OTKPONTE MEHI KOHMdUrypaumm LWWHBbI,

Bblbepute  Tmn  wuHbl.  CywectBytoT 8 Tmunos  wuH:  UART
(RS232/RS422/RS485), LIN, CAN FD, SPI, 12C, ARINC429, 1553B, roe kaHanbl



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

B pexxume gekogmpoBaHus NocnenoBaTeNbHOM LUMHbI NPU MPOKPYTKE 3KpaHa
B OPYrX pexmnmax CTPOYHas pa3BepTka aBTOMaTUYECKN HacTpamBaeTca Ha 1
MC Npv MNepektodeHUn Ha MocnefoBaTeNbHOE  OEKOOMPOBaAHME
(MakcumanbHas CTpoOYHas pa3BepTka, MoOAepXMBaemMas PEXVMOM
nocnegoBaTeNnbHOro aekogunpoBaHus, coctaBndetr 100 mc). B pexume
MacLTabrpoBaHMa MOXET OblTb EKOANPOBAH 1 OTOOPaXKEH YBENNYEHHDbIN
curHan. O6blMHOE OKHO OTOb6paxeHus NOAAEPXMBAET MaKCUMasbHYHO
CTpOYHyto pa3BepTky 100 mc. Ecnu pexum pekognpoBaHUs BKIHOYEH,
HaxaTme Ha «AUTO» ycTaHOBUT TUN TpUrrepa Takou Xe, Kak 1 TUM WNHbI
KaHana gekogunpoBaHus. MeHto BbibOpa TUMNa LWWHbI MOKa3aHO Ha PUCYHKe
11-1:

PucyHok 11-1. MeHio BbibOpa Tuna LLUWHbI



OTKpOVITe packpbiBatoLleeca MEHIO N HA>XMNTE Ha KnaBuLly , YTOOBbI

OTKPbITb N1 3aKPbITb TEKCTOBbIN pexunm, Kak NnokasaHo Ha PUCYyHKe 1 1-2.

PrcyHok 11-2. TeKCTOBbIW pexXnm AeKoanpoBaHNS LLUNHbI

/‘\
\Y,
HaxXmumnte KHonky , 4YTOObI BbINTN N3 PEXMNMa OEKOANPOBAHNA TEKCTA.

OnwuncaHwme:

[lBa kaHana gekogmpoBaHua S1 1 S2 B TEKCTOBOM UHTepence fonxHbl ObiTb
HaCTPOEHblI OANHAKOBO, YTOObI X MOXHO ObI/I0O OTKPbITb, N Ka)ablA KaHan
oTobpa)kaeTcs B XpPOHONOrM4eCcKoOM NnopsiaKke pa3HbiMu LIBETaMU;

S1/S2/S1 n S2 — 310 MHbopmaumsa o WKrHe KOHdUrypaumm kaHana, gns
N3MEHEHMS LINHbI KaHana BpawlaeTcs pyyka X Ui nepekntoyaeTca MeTKa;

HaxaTmne KHOMKW COXpaHeHus BO BpeMs npouecca nony4yeHns
TEKCTOBbIX JAHHbIX MOXET COXPaHNTb BCE MONYYEHHbIE HA TEKYLLMNIA MOMEHT
AaHHble. Ecnn o6bemMm gaHHbIX cnnwkom 6onbluon, byaet otobpaxaTbes
cnoso «Wait» 1 coobLieHne 06 ycnewHOM COXpaHEHUW.



Ocuwunnorpad MOXHO wucnonb3oBaTtb B KayectBe USB-Hakonutena pana
NPOCMOTPA COXPaHEHHbIX (aIoB Ha KOMMbIOTEPE, KakK MOKasaHO Ha
puycyHke 11-3:
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PucyHok 11-3. TekcToBble harnbl XpaHEHUS LLUUHbI

NMpumeuaHme: B pexnme [OekoaAMpOBaHMA TeKCTa BK/KOYEHbl TOMbKO
onepauumn, cBA3aHHble C OEKOAMPOBAHMEM, a OCTallbHble KHOMKW MO
yMO4aHUIo He BblbupatoTcs.

11.1 Tpurrep n AexoavpoBaHune IUMHBbI UART
(RS232/RS422/RS485)

ns npaBuIbHOIro aekoanpoBaHums OaHHbIX LUWHBI UART
(RS232/RS422/RS485) wn  obecneyeHma  cTabunbHOCTW  TpuUrrepa
HEOOBXOAMMO HAaCTPOUTb KOHMUIypaumtio LWWHbI, BbIMNOJHUTL HACTPOWKN
pexmnma Tpurrepa 1 ypoBHS TpUrrepa.

o KoHdurypaumsa winHbl

S S2
[MpoBegnTe nanbuem BNEBO MO . nnn . YTOObLIOTKPbLITb MEHIO
KOHMUrypaumm LWnHbI, Kak NoKasaHo Ha pucyHke 11-4. Heobxognmo BbibpaTb



kaHan RX n ycTaHOBUTb crefylolme napameTpbl B 3aBUCUMOCTU OT
N3MEPEHHbIX CUMHAaNOB:

YpoBeHb 6e3pgenctBma — Boibepute «ldle Low» mnun «ldle High», 4yTobbl
obecneuynTtb COOTBETCTBME COCTOSAHUIO 0e3nencTBmA  N3MEPAEMOro
obopypoBaHua. [na RS232 moxxHO BbibpaThb «ldle Low».

NMpumeyaHme: npombiWeHHbIW cTaHgapT RS232 wucnonb3yer
«OTPMLUATENIbHYIO JIOTNKY», @ WMMEHHO BbICOKMA YpPOBEHb - 23TO
nornyeckmnim «0O», a HU3KNIN YPOBEHb — 3TO Nlornmyeckasa «1».

But yeTtHoCcTM - Bbibepute «Odd», «Even» nnmn «None» B 3aBUCMMOCTU OT
n3amepsemMoro o6opynoBaHMS.

OnuHa cnosa - YcrtaHoBuTe Konuvectso 6ut B cnose UART pansa
COOTBETCTBUSA N3mepsseMomMy 060pyaoBaHmMio (OCTynHO 5-9 6uT).

CkopocTb nepegaum pgaHHbIX — Bbibepute ckopocTb nepenadm paHHbIX,
COOTBETCTBYIOLLYIO CUIHany B n3amepsieMom 060pyaoBaHNN.

CkopocTb nepena4um gaHHbIX MOXHO YCTaHOBUTb B AnanasoHe ot 1,2 Kéut/c
no 8,000 MoéwuTt/c.

Otob6paxeHne wmHblI — BbibepuTe oTOOpaxeHme LWwecTHaauaTepuyHoro,
nsounyHoro nnn ASCII-kopaa.



PucyHok 11-4. MeHto KoHpurypaumm wnHbl UART

Korga cnoeo otobpaxaetcs B ASCII, ncnonbsyetcs 7-6utHbin popmat ASCII.
Honyctumble cumBonbl ASCIlI HaxogaTea B anana3oHe ot 0x00 go Ox7F. [nsa
otobpaxeHus B ASCIl Heobxogumo BblOpaTb He MeHee 7 6uT B «Bus
Configuration». Ecnun Bbi6bpan ASCII, n gaHHble npesbiwatoT 0x7F, aaHHbIE
O6ynyT oTobpaxaTbcs B LLECTHaAUATEPUYHOM popmaTe.

HaxXmunte Ha none HaCTPOMKN CKOPOCTW nepepayun, YTobbl OTKPbITb cTONGEL,
Bolbopa ckopocTn nepepayun. B cnyvae Bbibopa 3HaueHusa «Custom»
LLENTKHNTE, YTOObl OTKPbITb BUPTYanbHYHO 9KPaHHYIO KnaBuaTypy, Bblbepute
ouT gna n3MeHeHwus, BBeauTE 3HadyeHMe U HaxmmTe Ha «Enter» Ha
BUPTyaNlbHOW 9KpPaHHOW KiaBuaType, 4TOObl 3aBepLUnTb HAaCTPOWKY.
CkopocTb nepegayn MOXHO ycTaHoBUTb oT 1,2 Kéut/c go 8,000 M6éwuTt/c.
BupTyanbHasn akpaHHas KnaBmatypa nobpaxeHa Ha pucyHke 11-5:



PucyHok 11-5. HacTpoiika ckopocTu nepenayn gaHHbIX Mo yMOYaHUIo

NMpumeyaHme: Korga ectb OUT YETHOCTW, AJINHA CMOBA OAHHbIX yKa3blBaeT
obulyo anmHy 6mTa gaHHbIX NAKC OUT YeTHoCcTU. Ecnm 6uta 4YeTHOCTM HeT,
OJIMHa CNoBa AaHHbIX CYMTaeTCca AMHOM 6wuTa gaHHbIX. Hanpumep, ecnm
OJINHa CnoBa OaHHbIX cocTaBnseT 8 6uT, ecnu HeT buTa YEeTHOCTWU, 3TO
O3HayaeT, YTo obLwasa anmMHa AaHHbIX cocTtaBndetr 8 6ut. Ecnn ectb ouT
YETHOCTW, 3TO 0O3HAYAET, YTO 00LLaA ANVHA OaHHbIX COcTaBNnaeT 7 6UT, n ecTb
61T YeTHOCTW - 3TO 1 BUT.

e Pexum Tpurrepa

OTKponTe MEHIO KOHDUrypaumm Tpurrepa n Bblbepute COOTBETCTBYHOLLWIA
TN TpUrrepa; npn Bolibope Tpurrepa wmnHol UART Heobxoanmo 3agatb Tvn
Tpurrepa, B3aMMOCBSI3b TPUITEPa N AOaHHble TPUITEpa, Kak Nokas3aHO Ha
puycyHke 11-6:

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 11-6. MeHio HacTponkun Tpurrepa



[Mocne Bbibopa AaHHbIX TPUIrrepa NCMob3ynTe BCMJ/bIBAKOLLYIO BUPTYanbHYHO

KnaBmaTypy onsa nx nameHeHumd, BBegnTe 3Ha4eHmMe N HaxKMTe Ha «Enter» Ha

BUPTYyaNbHOW NporpaMmMHOIN KnaBmaType, 4TObbl 3aBEPLUNTL HACTPOWKY.

OnuncaHmne meH KoHpurypauymm Tpurrepa wmHbl UART:

a)

CtaptoBbin 6UT - Tpurrep cpabaTbiBaeT MO Ha4danbHoOMy 6uUTy
N3MePSIEMOro CUrHana;

CTtonoBbin BUT — TpUrrep No CTOMOBOMY OUTY N3MEPSEMOro curHana.
HesaBucrmo OT TOro, ncnonb3yet N1 namepsemoin curdan 1, 1,5 nnm 2
CTOMOBbIX BUTa NN HET, Tpurrep cpabaTbiBaeT Ha MEPBOM CTOMOBOM
buTe.

[data] — Tpwurrep no ykasaHHoMy O6uUTy AaHHbIX. Ecnn 6uUTbl AaHHbIX
namepsaemoro curHana adpdekTmBHbl kak 5-8 6uT, BbibepuTte [data] n
Bbl6epI/ITe COOTHOLUEHWE TPUrrepa Kak «=», «>», «<», «#», 3aT€M Bb|6ep|/|Te
«Trigger Data», HaXmnTe Ha [aHHbIE Ha CEHCOPHOM 9KpaHe W
MCMNONb3YNTE BCM/bIBAOLLYIO BUPTYabHYO KaBmaTypy o1 USMEHEHUS;
[0:data] — 6UTbI JaHHbIX N3MEPAEMOro curHana — 9 6ut (9-n 6ut — 6uT
yeTHocTKn). Tonbko korga 9-n 6ut paseH 0, Torga cpabaTtbiBaeT TpuUrrep.
CooTHOLWEHME Tpurrepa, KOHPUrypaumsa gaHHbIX TpUrrepa Takme xe, Kak
y Tpurrepa [datal;

[1:data] — 6UTbl AaHHbLIX N3MepaAeMoro curHana — 9 6ut (9-n 6uT — 6uUT
yeTHoCcTWn). Tonbko korga 9-m 6uT paBeH 1, Toraa cpabaTbiBaeT TpUrrep.
CooTHowWweHWe Tpurrepa, KoHpuUrypaumsa gaHHbIX TpUrrepa Takme Xe, Kak
y Tpurrepa [data];

[x:data] — 6UTbl gaHHbIX N3MepsemMoro curHana — 9 é6ut (9-n 6ut - 6uTt
yeTHOCTW). HesaBmcmmo ot 3HadeHus 9-ro 6uTa, Tpurrep cpabaTbiBaeT Ha
yka3zaHHOM OwuTe pAaHHbiXx. CoOTHOLWEeHWe Tpurrepa, KoHpUrypauyms
OAHHbIX TPUrrepa Takme Xe, Kak y Tpurrepa [datal;

Owwnbka 4YeTHOCTU - [OEeWCTBYEeT MNpuM NpPOBEpKe YEeTHOCTM no buty
YETHOCTW, TpUrrep cpabaTbiBaeT Npum oLMNOKe YETHOCTW.



e [NexkopgmpoBaHme nocneposatenbHom wmHbl UART

[JnnHa cnoBa W3MEPEHHOro CurHana cocTtaBndeTr 8 6uT, OBUT YETHOCTU
OTCYTCTBYET; CKOPOCTb nepenayu gaHHbix 19,2 K6uTt/c, LWLeCcTHagLUaTepuyHas;
PEXUM TpUrrepa kak 6uTt gaHHbIX: 55. BoinonHuTe cnepyollme oencTeuns:

(1) Haxxmunte S1, 4ToObl OTKPbLITb KaHaN AEKOANPOBaHUSA, U HaxXMUTe S1 elle
pas, 4TOObl OTKPbITb MEHIO KOH(UIypaunn LLUNHbI;

(2) BbibepuTte Tvn winHbl Kak «UART», HaxxmuTe Ha «Ch1y, «ldle High», «Parity
Noney, «8bit», «19.20kb/s», oTob6pasuTcsa «hexadecimal», 3aTem 3akponTe
MEHIO;

(3) OTKpOMTE MEHIO HACTPOWMKIK peXnMa Tpurrepa, Haxmute «Datar, BBegute
55 Bpy4HYy0 1 HaxxmuTe «Enter» ona noaresepXxneHus;

(4) PerynnpoBka noporoBoro ypoBHs B COOTBETCTBUM C YPOBHEM aMIINTYAbl
CUrHana MOXeT TnpuBecTn K cTabunbHOMY Tpwurrepy curHana.
[padmnuecknin nutepdenc Tpurrepa wWnHbl UART nsobpaxxeH Ha pyucyHke
11-7:

Cnocob 1: HaxmumnTe Ha nHdopmaymio 0 KoHdUrypaumm, 4Tobbl OTKPbITb OKHO
pPErysiMpoBK NOPOroBOro ypoBHS KaHana OEKOOANPOBaHUA, N nepeTawmTe
none pPerynnpoBKN BBEPX W BHU3, YTOObI OTperynmpoBaTb MOPOroBbIN
YPOBEHb.



PucyHok 11-8. N'pacdmnueckunim nutepdenc wnHol UART

OnuncaHwme rpadpunueckoro nHrepgemca wmHol UART:

(1) NMonoxeHwne Tpurrepa
(2) Tvn Tpurrepa



3) lNMoporoBbI ypoBEHDb

4) Nndopmaumsa o KOHpUrypaumm

5) OekoanpynTe nakeT AaHHbIX, MOAPOOHO ONMMCAHHbIN HUXE

6) dekoampynte gaHHble 1 COOTBETCTBYIOLLYIO 061acTb ocUMNNOrpaMmbl

(
(
(
(

OnuncaHume nakeTa gaHHbIx gekognposaHms wnHbl UART:

(1) NakeT pmaHHbIX OgekoaMpoBaHMNA OTobOpaxaeT JaHHble 0 paboTe LWWHbI B
peanibHOM BPEMEHWU;

(2) OaHHble pekooupoBaHWs OToOpaxalwTca B LUecTHaAuaTepu4yHON
cucteme 6enbiM LBETOM;

(3) Ecnn pnunHa cnoBa cocTaBnser 5-8 6uT, OaHHble OEKOAMPOBaHWS
oTobpaxalTca B BMAe ABYX OWT LIecTHaguaTepuvHoro 4ducna. Ecnwm
AJ1nHa cnoBa cocTaBnsaeT 9 6T, AaHHble OeKoaMPOBaHNA OToOpaXkaloTcs
B Buaoe 3 OWT wecTHaguaTepuyHoro 4mcna, a 9-n 6ut otobpaxaetcs
cnesa;

(4) Ecnn B paHHbIX OekoaupoBaHWs ecTb owwmbka, v, ecnu owwmnbka B
cTonoBoM 6uTe, OaHHble OTOOpa)kalTCcs XenTbiM UBeTOM. Ecnmn aTo
OLUNOKa YETHOCTWN, AaHHble OTOOPaXXatoTCA KPACHbIM LIBETOM;

(5) Ecnn noaenseTcsa 3HakK «?7», HEOOXOAMMO HAaCTPOUTb CTPOYHYHO Pa3BEPTKY
0N MPOCMOTpPa pPesynbTaToB AeKOANPOBaHUSA.

3
2 6

5
4

PucyHok 11-9. TekcToBbIn nHTEpdenc wnHsl UART



OnuncaHwme TekctoBoro nHrepcgemca UART, cm. pucyHok 11-9:

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

(2) O6bnacTb ona pekoanpoBaHHbIX AaHHbIX.

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

(4) CueTtunk: BbluMCnNET obLiee KONMYECTBO KagpoB 1 nNpoueHT kagpos ERR
(ownbka yeTHOCTU N owbKa cTONOBOro 6uTa).

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

(6) NMonoca npokpyTKW.

B obnactn gaHHbIX gekognpoBaHus OaHHble 06 owwmbke cTtonoBoro 6uita
oToOpaxalTca XenTbiM LBETOM, a AaHHble 00 owwnbke AekoaMpoBaHNA
0TOOpaxxakTCA KPaCHbIM LIBETOM;

11.2 Tpurrep n fpexoamposaHue wmHbi LIN

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

e KoHpurypaums WnHbI

S1 S2

[MpoBegnTe nanbuUemMm BNEBO MO . nnmn . 4YTOObl OTKPbITb MEHIO
KOH(Urypaumn LWnHbl, HeobxoaMmMmo BBECTW Cregylolne HacTpPpoOMKn B
COOTBETCTBUW C NBMEPEHHbLIM CUTHANOM:

IcTOYHUK — BbIGEPUTE NCTOYHUK CUrHaNa ons AeKoanpoBaHUA.
YpoBeHb 6e30eCcTBUS — BbLICOKUA U HU3KWI. Bblibepute: oTobpaxaTb

BbICOKNI aKTUBHbIN NN HN3KNIA aKTUBHbIW YPOBEHb NOCNAE HavYanbHOro buta
cuUrHana namepsiemoro obopygoBaHums.



CKkopocTb nepenayn — BblbepuTe CKOPOCTb Nepefayvn, COOTBETCTBYIOLLYIO
N3MepaAeMOMY CUTHANY, a TaKXe ee MOXHO HaCTPOUTb.

Cnocob HacTpowmku Takow Xe, kak 1 gnsa wmnHbl UART, nosTomy nHgopmaunsa
3[ecb He NOBTOpSAETCS, Kak Noka3aHo Ha pucyHke 11-10: Kak nokasaHo Ha
prcyHke 11-10.

PucyHok 11-10. MeHto koHpurypaumm wmnHbl LIN

e Pexum Tpurrepa

OTKponTe MEHI KOHUrypaumm Tpurrepa n Bbibepute COOTBETCTBYHOLLMIA
Tnun Tpurrepa. Ecnun BoibpaH Tpurrep wuHbl LIN, pexnm Tpurrepa BkntoyaerT:

CUHXPOHHbIA nepegHnin GpOHT, naeHTudukaTop kagpa, naeHTndukatop
Kagpa v gaHHble. Cm. pucyHok 11-11:

Measure Save Cursor Sample Display Trigger Auto Userset

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

PucyHok 11-11 MeHto KoHpUrypaumm pexmnma tTpurrepa wnHbl LIN



CWHXPOHHbIN HapacTalwmn GPOHT — Korga 3akaH4ymBaeTcs «/IHTepBan
CUHXPOHM3aunmny» WwinHbl LIN, HapacTatowmm poHT cpabaTbiBaeT.
peHTndunkatop Kagpa — Tpurrep cpabatbiBaeT npm o6Hapy>XeHnm kagpa
C NAEHTNPUKATOPOM, pPaBHbIM YCTAaHOBIEHHOMY 3Ha4deHuto. BoibepuTe
«Frame ID», Ha)XMNTe Ha faHHblIE HAa CEHCOPHOM 3KpaHe N NCNONb3ynTe
BCMNJ1bIBAIOLLYO BUPTYaNnbHYIO KNaBmnaTypy, YToObl USBMEHUTb UX.
NoeHTndumkatop kKagpa W [JaHHble — Tpurrep cpabartbiBaeT npu
obHapyXeHnnm kagpa C WUOAEHTNPUKATOPOM W AaHHbIMW, pPaBHbIMU
yCTaHOBNEHHOMY 3HadeHunto. BeibpaB «Frame ID and Data» HaxmuTe Ha
noeHTundukaTop UM gaHHble N YCTaHOBUTE UX.

OdexkoanpoBaHune nocnenosatenbHOM WnHbI LIN

Ch1 nogkntoyeH K namepaemomy curHany. YposeHb 6e30eMCcTBMSA BbICOKUNA,

CKOpPOCTb nepefayn gaHHbix 19,2 kK6ut/c. Pexmnm tpurrepa — CUHXPOHHbIN

nepegHnin GpoHT. BoinonHute cnepyrowme geNcTBmS:

(1) HaxkxmuTe S1,4T00bI OTKPbLITh KaHaN AEKOAMNPOBAHWSA, U HAXXMUTE €eLLie pas,

4YTOObl OTKPbITb MEHIO KOHUIypaLKX LUNHbI;

(2) BbibepuTte Tvn wWnHbl «LIN», HaxxmuTe Ha «Ch1y, «ldle High», «19.20kb/s»,

a 3aTeM 3aKpPOWTE MEHIO;

(3) OTKpoMTEe MEHIO KOHUIypauum pexmnma Tpurrepa U HaXXMUTE KHOMKY

(4) HaxxmunTe KHOMNKY MHMopmMaumm o KOHUrypaumm

«Synchronous Rising Edge»;

, YTOBbI OTKPbITb
OKHO HAaCTPOWKWM MOPOroBOro YpOBHA KaHana [OekognpoBaHWus, W
nepeTawmTe None HaCTPOMKN BBEPX U BH3, YTOObI HACTPOUTb MOPOroBbLIN
ypoBeHb. OTperynmpymTe noporoBbI YypOBEHb B COOTBETCTBUMN C YPOBHEM
aMnAnTyabl cUrHana, 4tobbl ob6ecnednTb CTabunbHbIA TPUITEpP CcUrHana.
pachunyecknin nHtepdenc tpurrepa LIN nsobpaxeH Ha pucyHke 11-12:



PucyHok 11-12. 'pachuyeckunin nHtepdgenc LIN

OnmncaHme nakeTa gaHHbIX gekoanpoBaHma wnHbl LIN:

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

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

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

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



B2B

BB BC BD BEBF

PucyHok 11-13. TekcToBbin nHTepdenc LIN

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

(1) «Ch»: KaHan WKWHBbI.

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

(3) «ID»: BHaueHune ngeHTUdMKaTOpa Kagpa.

(4) «Data»: [laHHbIe Kagpa.

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

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

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

11.3 Tpurrep n gexoguposanme wmHbl CAN(FD)

Cepua OVA nopgpepxuBaeT Tpurrep n gekogmposaHue wmnHbl 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 KoHpurypaums WwnHbI

S1 S2
npOBe,D,VITe nanbuem B1EBO MO . nnnm ., 4yTOObI OTKPbITb MEHIO

KOHUrypaumm LWNHbI, HEOBXOAMMO YCTaHOBUTb WCTOYHUK CWrHana, Tun
CUrHana n CKopoCTb nepefadn AaHHbIX HacTpamBalOTCs B COOTBETCTBUU C
N3MeEpPEHHbIM curHanom. Metog HaCcTPOMKN NOAEHTUYEH METoAY HAaCTPOWMKI
wnHbl UART, noatomy nHdopmaumsa sgecb He nostopsieTcs. CM. pucyHoK 11-
14:

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

e Pexunm Tpurrepa

OTKponTE MEHIO KOHUrypaumm Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA
Tnun Tpurrepa. Ha pmncyHnke 11-15 BoibpaH Tpurrep wuHbl CAN S1:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut

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



OnuncaHune MmeHI0 BbiGopa peXxnma Tpurrepa:

a)
b)

Hayano kagpa - Tpurrep B Hayane Kagpa;

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

OnucaHmne onepauun: Haxmwmte uyndpbl Ha CEHCOPHOM 3KpaHE u
BbINOSIHATE YCTAHOBKY C MOMOLLbIO BUPTYanbHOWN KNaBnaTypbl;
NoeHTndukatop Kagpa [AaHHbIX — Tpurrep cpabaTbiBaeT Ha Kagpe
OAHHbIX, KOTOPbIA COOTBETCTBYET YCTAHOBNEHHOMY WAOEHTNUKATOPY.
Pexxnm KoHpurypaummn ngeHTugmrkaTopa Kagpa gaHHbIX TakoW Xe, Kak U
KOH(Urypaumm naeHTugmrkaTopa yganeHHoro kagpa gaHHblx;
NoeHTndukaTtop yamaneHHoro Kagpa/kagpa MQaHHbIX —  TpUrrep
cpabaTbiBaeT Ha YyOasreHHOM Kagape WX Kagpe [OaHHblX, KOTopble
COOTBETCTBYIOT yCTaHOBNEHHOMY ugeHTudukatopy. KoHdurypaums
naeHTndurkaTopa yaaneHHoro kagpa/kagpa [OaHHbIX Takas Xe, Kak
KOH(Urypaums yganeHHoro kagpa gaHHbliX;

NoeHTndumkatop Kagpa OaHHbIX U MOAEHTUMUKATOP AAHHbLIX — TpUrrep
cpabaTbiBa€T Ha  Kagpe  [OaHHblX, KOTOpble  COOTBETCTBYIOT
YCTaHOBNEHHOMY MAeHTUdUKaTopy M gaHHbIM. MeTton KoHpurypaunmn
Takow Xe, Kak 1 KOHpurypaumm yoaneHHoro Kagpa;

Owwnbka kagpa — Tpurrep cpabatbiBaeT npu owmbke kagpa CAN;

Bce owmnbknm — Tpurrep cpabaTbiBaeT npm Hannmymm nobom owmbkn B
dopmaTte nnm akTUBHOCTW;

Owwnbka nogTBEpPXAEHUA — Tpurrep cpabaTbiBaeT Npu PeELECCUMBHOWN
(BbICOKOIN) MO3ULMIN NOATBEPXAEHUS;

Kagp neperpysku — Tpurrep cpabatbiBaeT Ha kagpe neperpysku CAN.

OexkoanposaHme nocnegoBaTenbHol winHbl CAN

Ch1 nogkntoyeH K namepsieMomMy curHany. YposeHb 6e30encTBrs BbICOKNIA,
CKOpPOCTb nepepadn gaHHbix 1 M6wuT/c; pexunm Tpurrepa — Hadano Kagpa.

BoinonHnTe cnegytowme oencTBUS:



(1) Haxxmunte S1, 4ToObl OTKPbLITb KaHaN AEKOAMPOBaHMUSA, U HaxXMUTe S1 ewle
pas, YTOObl OTKPbITb MEHIO KOHPUTypaLnmn LWNHBbI;

(2) Boibepute Tun wmHbl «CAN», 3atem Haxmute «Chi», «ldle High» n
«1Mb/s», FD BaudRate yctaHoBuTe Ha «None». BbInONHMB HacCTpOWKy
HaXXMWUTE Ha NMyCTy 06NnacTb, YTOObI 3aKPbITb MEHID;

(3) OTKpoOTE MEHIO KOHDUTypaumn pexmnma Tpurrepa n HaxmmTe Ha «Frame
Starty;

(4) OTperynupyTte NOPOroBbI YpOBEHb B COOTBETCTBUM C aMMINTYOO0W
curHana. [padunyeckun wnHtepdenc Tpurrepa CAN mn3obpaxeH Ha
pucyHke 11-16:

PuncyHok 11-16. InTepdenc gekognposaHus wmnHbl CAN

N3yunte nosmuymto BbibOpkK: Touka BbIBOPKM — 3TO MOMEHT BPEMEHMU, B
KOTOpbIN ocumnnorpad NnpomsBoanT BbIOOPKY YPOBHA 6uTa. ToUka BbIOOPKMN
npencraBneHa NPoLEeHTHbIM COOTHOLLEHMEM «BPEMEHM OT Ha4Yana nepenaymn
6uta OO TOYKM BbIGOPKU» N «BPEMEHW nepefadn buTta». Haxmmte Ha
NPOLIEHTHOE COOTHOLUEHME crnpaBa OT TOYKWN BbIOOPKWU, YTOObLI BbINOMHUTb
COOTBETCTBYIOWME HaAcTpokn. [Odmana3oH perynmpoBKU  MONOXEHWNS
Bblbopkun cocTaBngaeT ot 0% a0 99,9%.



OnmncaHme nakeTa gaHHbIX gekognpoBaHus wWinHbl CAN:

(1) MakeT maHHbIX AekoaMpoBaHMA OToOpaXKkaeT AaHHble O paboTe LWWHbI B
peanbHOM BPEMEHW.

(2) OaHHble pekogupoBaHWs oOTOoOpaxalTca B LIECTHagUaTepPUYHOWN
CUCTEME;

(3) «Frame ID» oTo6paxkaeTca xenTbiM LBeToM, «Data» oTtobparkaetcs 6enbim
usetom, a «DLC» n «CRC» oTobpaxaeTtca 3eneHbiM uUBeToM. Ecnm ecTb
owwmnbka Kagpa, oHa oTobpaxaeTcs KpaCHbIM «E».

(4) Ecnn nosiBnsieTcsa «?», HEO6XOAMMO OTPErY/IMPOBATbL CTPOYHYIO Pa3BEPTKY
A1 NPOCMOTpa pe3ynbTaToB AEKOOMPOBaHMSA, a «!» yKasblBaeT Ha TO, YTO
dopma curHana  WKWHbl, COOTBETCTBYKOLAA  MAaKeTy  AaHHbIX
OEeKOANPOBaAHWSA, HENOJIHA W AaHHble He MOryT ObiTb OTOOpPaXkeHbl
NpPaBUbHO.

PucyHok 11-17. dekognposaHue wmnHbl CAN B TEKCTOBOM pexnme

OnuncaHme TekctoBoro nHrepcgemca CAN, kak nokazaHO Ha pmcyHke 11-
17:

(1) «Ch»: KaHan WKWHBbI.
(2) «Time»: BpemeHHble WnHTepBanbl MeXay MNOCNeAHUMU W TEKYLLMMN



Kagpamu.

(3) «ID»: 3HaueHme wupeHTndUMKaTopa kagpa CAN, otTobpaxaemoe B
LuecTHaguaTepmyHom popmaTe, Makcumym 29 ouT.

(4) «Type»: Tun kapgpa, «SFF» cTaHpgapTHbIM Kagp [OaHHbIX, «SRF»
CTaHOapTHbIN yaaneHHbln kagp, «EFF» pacwwmpeHHbI Kagp OaHHbIX,
«ERF» paclumnpeHHbIn yaganeHHbIA Kagp.

(5) «DLC»: konnyectBo 6aMTOB AaHHbIX, OTMPABNEHHbIX 9TUM Kagpom. OTO
3Ha4YeHne MOXHO NTHOPUPOBaTb ANA yaaneHHbIX Kagpos.

(6) «Data»: [laHHbIe Kagpa.

(7) «CRC»: koHTponbHbI kog CRC kagpa.

(8) «Error»: olumnbka oTBeTa, owMbKa 3anonHeHUsa 6muTos, ownbka dopmaTa,
owwnbka CRC.

(9) «Trigger»: «Yes» 03Ha4aeT, YTO Kaap AOCTUraeT yCoBUs TpUrrepa.

(10) «Statistics»: nogcuYMNTbIBAET KONYECTBO COObLITUA TMNa Kaapa, OJINHY
OAHHbIX, CTaTyca U T. ., @ TaKXXe NPOLEHT.

11.4 Tpurrep n gpexoauposaHune wnHbi SPI

[na npaBuIbHOro AekKoAMpPOBaHMA AaHHbIX LWKHbI SPlI 1 obecnevyeHuns
CTabunbHOCTM TpuUrrepa HeobxoaMMO HACTPOUTb KOHUIypaLuio LWHbI,
BbIMOSIHUTb HACTPOWMKW peXxXmnma Tpurrepa n ypoBHs Tpurrepa.

e KoHpurypaums WnHbI

[MpoBegnTe nanbuem BNEBO MO nnmn , YTOObl OTKPbITb MEHIO
KOHpUrypaumn wuHbl. Heobxognmo BBECTW cregylowme HaCTPONKW:
VICTOYUHMK TakToBOW 4acTOTbl, WCTOMHWK [OaHHbIX, CcuUrHan Bbibopa
MUKPOCXeMbl 1 AJINHY C/I0Ba OaHHbIX, KaK NokasaHo Ha pucyHke 11-18:



PucyHok 11-18. MeHto KoHpurypaumm wmnHbl SPI

e Pexum Tpurrepa

OTKpomTE MEHIO KOHUrypaunm tTpurrepa n Bbibepmte COOTBETCTBYHOLLUNA
Thun Tpurrepa. Ha pmncyrnke 11-19 BoibpaH Tpurrep wuHbl SPI:

Measure Save Cursor Sample IEEN Trigger Auto Userset

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

PucyHok 11-19. MeHto KOHhUrypaumm pexmnma Tpurrepa WwunHbl SPI

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

NMpumeyaHme: B COOTBETCTBUU C AJIMHON 6anTa AaHHbIX, YCTaHOBNEHHON
AeKoanpoBaHMEM LUWHbI, YCTAaHaBMMBAETCA 3HAYEeHME COOTBETCTBYHIOLLErO
6buta B npegenax OavHbl  6amta. Tpurrep cpabatbiBaeT, Korga



COOTBeTCTBy}OLLl,VII7| OUT WWHbI [JaHHbIX CcoOBMagaeT c YCTAaHOB/I€EHHbIM
3Ha4vYeHunem.

e [MocnepoBaTenbHana wmnHa SPI

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

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

(2) Boibepute B KayecTBe Tuna LWHbI «SPly, ona TakTOBOro wmmnynbca
BbibepuTte nepegHnin ppoHT «Chl», onA OaHHbIX — BbICOKUA YPOBEHb
«Ch2», a pnsa gnviHbl CNOBa AaHHbIX — «4bity;

(3) OTKpoWTE MEHIO HACTPOMKW TPUITEPA, HAXXMUTE OAHHbIE HA CEHCOPHOM
9KpaHe N NCMONb3YNTe BUPTYa/bHYIO NPOrpaMMHyI0 KnaBmaTypy, YTOObI
3agaTb ons gaHHbix cootBeTcTBUE «0001 »;

(4) OTperynupyinte NoOporoBble YPOBHW ABYX KaHanoB B COOTBETCTBUN C
aMnNNnNTyOon curHana; rpadgudecknin wuHtepdenc Tpurrepa SPI
n3obpaxeH Ha pucyHke 11-20:



PucyHok 11-20. NHTepdeinc gpekoanpoBaHus WwinHbl SPI

OnuncaHume nakeTa gaHHbIX gekoampoBaHus WKHbI SPI:

(1) NakeT pmaHHbIX gekoaMpoBaHMNA oTobpaxaeT gaHHble 0 paboTe LWWHbI B
peanbHOM BPEMEHMW.

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

(3) OaHHble oTobpaxalTca B 6enom LBETE.

(4) Ecnn nosBnsieTcs 3HaK «?», HEOOXOAMMO HACTPOUTb CTPOYHYHO Pa3BEPTKY
A1 NPOCMOTpPa pe3yNnbTaToB AEKOANPOBAHUS.



PucyHok 11-21. TekcToBbI nHTepdenc wuHbl SPI

OnucaHmne TekcToBOoro nHrepdenca SPI, kak nokazaHo Ha pucyHke 11-21:

(1) «Ch»: kaHan WWHbL.

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

(3) «Data»: B COOTBETCTBUM C HACTPOWKOW [A/INHbI CNOBa [OaHHbIX
oTob6pa)kaloTcs AekoaMpoBaHHble AaHHble. Hanpumep, ecnu annHa cnosa
OAHHbIX cOcTaBnaeT 8 6uT, B CTONOLIE AaHHbIX OTOO6paXkaeTca TONMbKO OOVH
6anT; ecnn onnHa cnoBa OaHHbIX cocTaBnsaeT 16 6uT, B cTtonbue aaHHbIX
oTobpaxaeTtca 2 6anTa; ecnu aIMHa CNoBa JaHHbIX cCOCTaBnseT 24 buTa,
oTobpaxaeTtca 3 banTa; a ecnu oJyinHa cNoBa AaHHbIX cocTaBnsaeT 32 buTa,
oTobpaxaeTtcs 4 6anTa.

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

MpumevaHue: ognH kagp «One frame» namepsieTcs ycTaHOBNEHHON «OJINHON
CNOBa AAaHHbIX» N MOXET COOTBETCTBOBATb NMOTOKY Koaa 1 6uTa AaHHbIX.



11.5 Tpurrep n gexoguposaHme wunHbi 12C

[Ona npaBUnbHOrO AeKooMpoBaHUA AaHHbIX WKHbI 12C 1 obecneyeHus
CTabUNbHOCTK TpUrrepa HEobXoOMMO HACTPOUTb KOHMUrypauuio LLWHbI,
BbIMO/THUTb HACTPOMNKIW pPeEXMMa TPUTTEpPa N YPOBHSA TpUrrepa.

o KoHdurypaumsa winHbl

MpoBegnTe nanbLem BNEBO MO nnn , 4YTOObl OTKPbITb MEHIO
KOHdUrypaumm wmnHbl. KoHpUrypaunsa WnHbI BKAKOYaAET TaKTOBbIA CUrHan
(SCL) n nocnepoBaTenbHbie AaHHbie (SDA), cOOTBETCTBYIOLLME HACTPONKAM
kaHana. Cm. pucyHok 11-22:

PuncyHok 11-22. MeHto KoHburypaumm wmnHbl 12C

NMpumeuvaHunsa: ecnn yctaHoBneH kaHan SCL wnn SDA, cuctema
aBTOMATUYECKIN YCTAHOBUT Apyrme KaHarsbl.

e Pexum Tpurrepa

OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLNIA
Tun Tpurrepa. Ecnu BbibpaH Tpurrep wWuHbl [12C, HaxmMuTe Ha TN W”



B3aMMOCBSA3b TpUrrepa Ha aKkpaHe, Kak nokasaHo Ha pucyHke 11-23:
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PucyHok 11-23. MeHto KoHpUrypaumm pexnma Tpurrepa wiuHbl 12C

OnuncaHme meHI0 peXxxmnmvia Tpurrepa.

a)

Ycnosue tpurrepa - Tpurrep cpabatbiBaeT, koraa SCL nmeeT BbICOKUI
ypoBeHb, a SDA nmeeT 3agHunin GpPoHT (BKIOYaa nepeTpurrep).

YcnoBume octaHOBKW — Tpurrep cpabatbiBaeT, korga SCL nmveeT BbICOKUI
ypoBeHb, a SDA nmeet nepegHunin poHT.

[MoTepsa noaTBepXaeHus — Tpurrep cpabartbiBaeT, korga 6uT curHana
NOATBEPXAEHNSA LUNHbI UMEET BbICOKWI YPOBEHb.

[TOBTOPHbI TpuUrrep — Tpurrep cpabaTtbiBaeT, Korga HOBOE YCNoBuMeE
Tpurrepa npoucxoguT 0o YCNoBUSA OCTaHOBKW.
HeT noaTtBepxpeHuna apgpeca - Tpurrep cpabartbiBaeT, Korga 6wt

noaATBEPXOEHNA B roOJfle YCTAaHOBJIEHHOrO agpeca HeneucTBUTENEH
(nrHopupysa 6ut W/R), Bbibepute «Address» B [JaHHbIX Tpurrepa u
NCNONb3YyWTE BCMbIBAKOLLYD BUPTyanbHYO KnaBuatypy Ansi ero
N3MEHEHWUS.

Tun kagpa 1 — Start + Address 7 + Read/Write + Acknowledge + Data;
ecnuv Bce 6UTbI B TUNE Kagpa coBnagatoT, Tpurrep cpabartbiBaeT Ha Kagpax
yTeHusa/3anmcn B pexume 7-6uTHOW apgpecaunm Ha 17-m dpoHTe
TaKTOBOIro nMnysbea.

MeTton paboTbl Tvna kagpa 1: Bbibepute 3Ha4YeHNA nocne agpeca/faHHbIX,
HaXXMWUTE Ha 3HayYeHus nocne agpeca/OaHHbIX Ha CEHCOPHOM 3KpaHe 1n
N3MEHUTE MX C MOMOLLIbIO BCMJbIBAIOLWEN BUPTYyasibHOW KNaBmaTypbl.

Twun kagpa 2 — Start + Address 7 + Read/Write + Acknowledge + Data 1 +
Acknowledge + Data 2; Tpurrep cpabaTbiBaeT Ha Kagpax YTeHusa/3anmcum
B pexume 7-6uTHOW agpecaumm Ha 26-Mm (ppOHTE TaKTOBOro MMMY/bCa,



ecnu Bce buTbl B TUNe Kagpa cosrnagatoT. Metopg paboTbl N0 HacTpowmke
TUNa Kagpa 2 Takown Xe, Kak 1 gns Tuna kagpa 1, noaTomy nHgopmauuns
30eCb NOBTOPATLCA He byeT.

YreHme paHHbix EEPROM - ecnu onepauus 4yteHus, KoTopas COaep>XUT
6anT ynpasneHnumsa 1010xxx EEPROM, noasnsaeTcs Ha WWWHe, 1 BUT curHana
NOATBEPXOEHNSA MPaBUbHbINA, TO CYUTAHHbIE AAHHbIE MOXHO cobpaTb.
Ecnn cobpaHHble paHHble W 3afaHHble [OaHHble COOTBETCTBYIOT
YCTaHOBNEHHOMY YCNOBUIO COOTHOLIEHMSA, cpabaTbiBaeT Tpurrep no
dPOHTY TaKTOBOro curHana 6mrta NnoaTBepXaeHuUs nocne 6amta gaHHbIX.
[Mocne Bbibopa «kEEPROM Data Read» Ha)XmuTe KHONKY COOTHOLLEHWNSA «=»
«>» «<» «#», METOO HACTPOMKN UOEHTUYEH METoAYy HACTPOMKWM B nosne
agpeca.

10-6UTHbIN Kagp 3anncun — Tpurrep cpabartbiBaet no 10-6uTHOMY Kagpy
3anumcum no 26-my GpPoHTY TaKTOBOro curHana, ecnm sce 6utobl B LWabnoHe
coBMNagator.

Pexum Ttpurrepa - ycnosue tpurrepa, SCL nogkntovaetca Kk Ch2, SDA

nogkntodaetcs kK Ch1. BeinonHnTe cnegyowme oencTBUS:

(1) Haxxmunte S1, 4ToObI OTKPbLITb KaHaN AeKOAMPOBaHUSA, U HaxXxMuUTe S1 ewle

pa3, 4TobObl OTKPbITb MEHIO KOHUTYpaLnUK LLNHBI;

(2) BbibepuTe B kayecTBe TMNa WKHbI «I12C», OTKPOMTE MEHIO HACTPOEK LLUNHbI

1 BbibepuTe TakToBbIN SCL B KayecTBe kKaHana Ch2;

(3) OTkpoiTE MEHIO KOHUIypaLnn pexmnma Tpurrepa n HaxmmTe Ha «Start

Condition» Ha ceHCOpHOM aKpaHe.

(4) YcTaHOoBUTE MOPOroBbIA YPOBEHb [OBYX KaHanoB B COOTBETCTBUU C

aMnInUTyaon curHana; rpadgudeckmnm uHtepdenc Tpurrepa 12C
n3o06paxkeH Ha pucyHke 11-24:



PucyHok 11-24. I'pacduruecknin nHtepdenc wuHbl 12C

OnuncaHmne nakeTa gaHHbIX AEeKOANPOBaHMA WnHbI 2C:

(1) NMakeT pmaHHbIX AekoaMpoBaHMNA OoTobOpaxkaeT gaHHble 0 paboTe WWHbI B
peanbHOM BPEMEHMW.

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

(3) OTobpaxeHmne coOepXMOro agpeca: afpec YTeHmsa oTobpakaeTcs
3eneHbIM LBETOM, adpec 3anncu oTtobpa)kaeTcs XenTbiM LIBETOM, a
OaHHble oTobpaxatotca 6enbim usetom. «\W» obo3HadaeT onepauuto
3anucn, «R» o0603HayaeT onepaunto 4teHus, «D» o6o3Havaer
AeKoaMpoBaHMe OaHHbIX, a «~A» 0603HavyaeT oTcyTcTBME buTa curHana
NOATBEPXOEHUS.

(4) Ecnn noaBnseTcs 3HaK «?7», HEOOXOAMMO HaCTPOUTb CTPOYHYHO Pa3BEPTKY
A5 NIPOCMOTpPa pe3ynbTaToB AEKOANPOBAHMS.



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 onepaumsaMm YTeHns/3anmcu.

(3) «Address»: B agpecHon cTpoke «R» o3HavaeT onepauuto yteHus, a «\W» —
onepauyuto 3anncu

(4) «Data»: paHHble, OTNpaBfeHHble OOHOW onepaunen YTeHNsa N 3arnucu,
HaxoOATCA B CTPOKE AAHHbIX.

(5) «Ack»: B cTpoke noaTBepXaeHUs «X» o3Ha4aeT notepio buta curHana
NOATBEPXOEHUS.

(B6) «Trigger»: «Yes» 03Ha4aeT AOCTMXEHME YCNOBUS TPUrrepa.

(7) «Restart»: «Yes» 03Ha4aeT AOCTMXXEHME YCNOBUSA Nepesanycka.

11.6 Tpmrrep n fexoamposaxHue wmHbl ARINC429

[na npaBunbHOro gekoampoBaHna aaHHbIX WHbI ARINC429 n obecneyeHmns
CTabunbHOCTN Tpurrepa HeobxogMMoO HACTPOUTb KOHMUrypauuio LUWHDbI,
BbINOSIHUTb HACTPOWKW pexXnmMa Tpurrepa 1 ypoBHS Tpurrepa.



o KoHpurypaums WwnHbI

S S2
MpoBeouTe nanbLUem BAEBO IO . Y . 4YTOObl OTKPbITb MEHIO
KOHpUrypaumm WnHbl. HeobXxoammo HacTPoUTb CrieaytoLLee:

icTouHuK gaHHbIX — BeibepuTte kaHan gns curHana ARINC 429.

dopmat cnosa — BeibepuTe pexunm aekoamnpoaHua ARINC 429.

Odwncnnen wuHbl — YctaHoBuTe hopmat ana gekoampoBaHumsa agaHHbix ARINC
429.

Baud Rate - yctaHoBka ckopocTtu curHana ARINC 429.

Kak nokasaHo Ha pucyHke 11-26.

PucyHok 11-26. MeHio koHdurypaumm wnHbl ARINC429

e Pexum Tpurrepa

OTKponTe MEHIO KOHDUrypaumm Tpurrepa n Bblbepute COOTBETCTBYHOLLMIA
TN Tpurrepa; ecnu BolbpaH Tpurrep wimHol ARINC429, Haxxmute Ha Tvn v
B3aMMOCBA3UM TPpUrrepa Ha aKpaHe, Kak rnokasaHo Ha pucyHke 11-27:
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PucyHok 11-27. MeHto KoHpurypaumm pexmnma Tpurrepa wimHbl ARINC429

Ecnun ncnonbayetca tpurrep LABEL, SDI (ngeHTndmnkatop ncrouHuka), DATA
nnn SSM (3Hak cmmBOna/cocTosiHMA), Nocne Bblbopa pexuma Tpurrepa
MCNONb3YNTE BCM/bIBAIOLLYO BUPTYanbHYIO KnaBmaTypy A1 ero MUsMeHeHus,
BBEOUTE 3Ha4YeHme 1 HaxmunTe Ha «Enter» Ha BUPTyanbHOW 3KpPaHHON
KnaBmaType, YToObl 3aBEPLLUNTb HACTPONKY.

OnuncaHme meHIo KOHpUrypawumum Tpurrepa:

a) WordBegin: Tpurrep cpabatbiBaeT B Ha4ase cnosa.

b) WordEnd: Tpurrep cpabaTbiBaeT B KOHL|e CNoOBa.

c) LABEL: Metka, Tpurrep cpabaTbiBaeT npv BO3HUKHOBEHUW yKa3aHHOIO
3HayeHunsA Tera.

d) SDI: peHTndunkatop NCToYHMKa, TpUrrep cpabaTbiBaeT Ha yka3aHHON
NCXOQHOW KNneMME.

e) DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHbIX JaHHbIX.

f) SSM: MeTtka cumBona/crtaTyca, Tpurrep cpabaTbiBaeT Ha yKa3aHHOW
MaTpwLe cTaTyca CMMBO/A.

g) LABEL+SDI: Tpurrep cpabaTbiBaeT Ha yKa3aHHON METKE W yKa3aHHOW
KeMMe NCTOYHMKA.

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

i) LABEL+SSM: Tpurrep cpabatbiBaeT Ha yka3aHHOW METKE M yKa3aHHON
MaTpwLe cTaTyca CMMBO/A.

j)  Word Error: Tpurrep cpabatbiBaeT npy BO3HUKHOBEHU OLLINOKIK CNoBa.

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

l) Verification error: Tpurrep cpabatbiBaeT NMpmn BO3HMKHOBEHWW OLLMNOKMN



NPOBEPKMN.

m) All errors: Tpurrep cpabaTtbiBaeT Npy BO3HUKHOBEHUW KakomM-nnmbo wm3
yKasaHHbIX BblLLE OLNOOK.

n) All O bits: Tpurrep cpabaTbiBaeT Npy BO3HNKHOBEHMI KaKoro-nmbo 6uta
CO 3HAYEHMNEM HOJb.

o) All 1 bits: Tpurrep cpabaTtbiBaeT NP BO3HUKHOBEHUNN Kakoro-nmbo buta
CO 3HayeHunem 1.

e [NexkopmposaHme nocnepgosarenbHom wmHbl ARINC 429

icTouHnkom wnamepsiemoro curHana sasnsetca kaHan CH1, dopmart
pekogunpoBaHus - LABEL+DATA, oTtobpaxeHume B LWeCTHaAUaTeEPUYHOM
dopmaTe, CKOpOCTb Nepepadn gaHHblx — 12,5 K6UT/C, pexum Tpurrepa -
LABEL. BeinonHuTte cnepytouime gencTens:

1) HaxmwuTe S1, 4yTobbl OTKPbITH KaHan AekoanpoBaHus, N HaxmuTte S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUTypaLnn LUNHBI;

Boibepnte TN wunHbl «429», nctouHmk «CH1», dopmaT gekoaompoBaHums
«LABEL+DATA», oTobpaxeHue - khexadecimal», CKOpoCcTb nepenayu gaHHbIX
Kak «12.5kb/s».

2) OTKpOWMTe MEHIO HACTPOEK TpUrrepa, BbIbepuTe B Ka4ecTse TUMna Tpurrepa
Tpurrep wuHbl, S1-ARINC429, pexum Tpurrepa - «LABEL», n BBegute
«LABEL» kak «106» Ha BUpPTyanbHOW K/iaBuaType.

OTperynupyinte BbICOKMI MOPOroBblAA YpPOBEHb Tpurrepa v HM3KNIA
NnOpPoOroBbi YPOBEHb TpUrrepa B COOTBETCTBUW C aMMNUTYOON cCuUrHana.
padnueckuin nHtepdenc Tpurrepa ARINC429 nsobpaxeH Ha pucyHke 11-
28:



PucyHok 11-28. 'pacduruecknin nHtepdenc ARINC429

OnuncaHme nakeTa gaHHbIX gekogupoBaHums winHbl ARINC429:

(1) NMakeT pmaHHbIX, Bcero 32 6uta, hopmaT AaHHbIX 8~1 (BUT MeTKWK, CTapLUnA
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 hopMaTe: 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



PucyHok 11-29. TekcTtoBbivi nHTepdenc ARINC429

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

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTEepBanbl MeXay NOCNeAHNMIN onepaLmaMmM YTEHNSA/3anncm v
TEKyLLUMMW onepauusimm 4TeHus/3anmcu.

(3) «LABLE»: meTka, wnpgeHTudmnkatop wHdopmaunuy, oTobpaxaeTca B
BOCbMepPUNYHOM 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»: maTpuua cumBonoB/ctaTyca, oTobpaxaeTca B [OBOVNYHOM
dopmate (oTobpaxaeT XX, ecnu He naeHTUdNLnPYeTCa OTAENbHO).

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

(8) «Trigger»: «Yes» 03Ha4aeT AOCTMXEHME YC/TOBUA TpUrrepa.



11.7 Tpurrep nm gexogunupoBaHme wuHbl 1553B

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

o KoHdurypaumsa winHbl

S1 S2
npOBe,D,I/ITe nanbuem BJ/1€EBO IO . nnn ., 4YTOObI OTKPbITb MEHIO

KOHuUrypaumm wuHbl. HeobxogMmo 3agaTb WCTOYHUK  [OaHHbIX U
LecTHagLUaTepuyHbI hopmaT, Kak nokasaHo Ha pucyHke 11-30:

PucyHok 11-30. MeHto koHpurypaumm wmnHbl 1553B

e Pexunm Tpurrepa

OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA
TN Tpurrepa. Ecnn Tnn Tpurrepa — Tpurrep WnHbl 1553B, HaXXMNTe Ha TUN
TpUrrepa Ha aKpaHe, Kak rnokasaHo Ha pucyHke 11-31:
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PucyHok 11-31. MeHIo KoHUrypaumm pexmnma Tpurrepa wimHbl 15538

OnuncaHme meHI0 KOHpUrypaumum Tpurrepa:

a)

3arosloBOK  CUHXPOHM3aUMM  CcnoBa  KOMaHpApbl/cTaTyca:  Tpurrep
cpabaTbiBaeT B Ha4ane croBa KomMaHapbl/ctaTyca (B KOHUE A0MNYCTUMOro
MMMYyNbCa CUHXPOHW3aUMKY KOMaHAabl/cTaTyca).

3arosioBOK CUHXPOHM3ALMN OaHHbIX: TpUrrep cpabartbiBaeT B Hadane
cnoBa fAaHHbIX (B KOHLE [OMNyCTUMOro WMMy/SbCa CUHXPOHMN3aLNN
NAaHHbIX).

CnoBa komaHpbl/cTaTyca: Tpurrep cpabaTbiBaeT Mpu OGHapY>XXeHUU
yKa3aHHOro croBa KoMmaHAabl/craTtyca.

AQpec yganeHHoOW KhnemMmmbl: Tpurrep cpabartbiBaeT, Korga apgpec
yoaneHHon knemmbl (RTA) cnoBa kKomaHpbl/cTaTyca COBMagaeT cC
yKa3aHHbIM 3Ha4YeHnEM.

Mpn BbIOOpPEe aTOM oONuUMWM [OCTyNHa nporpamMmmHas knasuwa RTA,
nosponsiiowaa BblOpaTb LWecTHaguaTepuyHoe 3HayeHme apgpeca
yOaneHHOW KnemMmmbl, Mo KoTopomy cpabaTtbiBaeT Tpurrep. lNpu Bbibope
OxXX (HecoOTBeTCTBYyOLLEe 3HayeHus) ocuwunnorpad 3anyckaetcsa Ha
nobom RTA.

Owmnbka MaH4YecTepcKoro KoAMpPOBaHWA: Tpurrep cpabatbiBaeT npwu
0BHapy>XeHNN OLLNOKN MaHYECTEPCKOro KOONPOBaHUA.

CnoBo AaHHbIX: TpUrrep cpabaTbiBaeT Npym OOHaAPY>XEHNN yKa3aHHOro
CNOBa [aHHbIX.

Owwnbka nNpoBEPKM HA HEYETHOCTb: Tpurrep cpabatbiBaeT npwu
0OHapY>XEHNN HEBEPHbIX OUTOB NMPOBEPKMN HA HEYETHOCTb AN AaHHbIX B
cnoBe.

Bce owmnbku: Tpurrep cpabatbiBaeT Npm 0O6HapYXXeHNN OLLNOKW.



e [NekopgmnpoBaHme nocneposartesnibHOM WKHbI 1553B

VicTouHuKkoMm mamepsiemoro curHana asnsietca kaHan CH1, otobpaxeHune
LUMHbI LIeCcTHaaLUaTepru4yHoe, CKOPOCTb nepeaayn AaHHbIX cocTtaBnseTt 12,5
KOUT/C, a pexnmom TpuUrrepa sIBNSIETCA 3arofloBOK CUHXPOHW3aLUUN CrioBa
KOMaHabl/cOoCcTosiHMA. BbinonHmnTe cnepyolime oencTBunS:

(1) Haxxmunte S1, 4ToObl OTKPbLITb KaHaN OAEKOAMPOBaHMNSA, U HaXMUTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLUnn 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 -
«3arosiIoBOK CMHXPOHM3aLnKn CNnoBa 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



OnuncaHme nakeTa gaHHbIX AaeKkoanpoBaHmaA WinHbl 1553B:

(1) Anpec yonaneHHom kKnemmbl (5-6UTHbIE AAHHbIE): CUHUM LIBETOM

(2) 3HaueHmne ocTtaBwmxca 11 6UT cnoBa KOMaHAbl/COCTOAHUSA: XENTbIM
LLBETOM

(3) JexkopompoBaHHble faHHbIE: OeNbiM LBETOM

(4) Ecnn B cnoBe KoMaHabl/COCTOAHUA WX JAHHbIX €CTb OLLMOKa YeTHOCTH,
ero [JeKoapOBaHHbIA TEKCT OTOOpa)kaeTca KpacHbIM LBETOM BMECTO
3eneHoro nnwn 6enoro.

(56) Owmbka cuHxpoHu3aumm otobpaxaetcsa BMmecTe co cnoBom «SYNCy.

PucyHok 11-33. TekcToBbIn nHTepdenc 15538

OnuncaHme TekcToBOro nHrepdgemca 1553B, kak nokasaHo Ha pucyHke 11-
33:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTEepBanbl MeXay NOCNeAHNMIN onepaunaMm YTeHNSa/3anncu
TEKYLLMMW onepauusimm YTeHuns/3anmcun.

(3) «Type»: TN kagpa (kagp pmaHHbix DATA, kagp komaHgbl/cocTossHmaA C/S,
npyrue N/A).

(4) «<RAdr»: appec ypaneHHoOW KkKnemmbl, OTOOpakaembii B BblIOpPaHHOW



cucteme cumcneHmsa (N/A gna otcyTcTBMA OTOBpaXxeHnsa coaepXXMMoro).

(5) «Data»: copepxmmoe nepepgaHHON WHMoOpMauuu, oTobpaxaeTca B
BbIOPaHHOW CNCTEME UCHNCNEHUS.

(8) «Trigger»: «Yes» 03Ha4aeT JOCTMXEHME YCNOBUSA TpUrrepa.

(7) «Error»: oTobpaxaet Tun owmbkn kagpa (owwnbka 4veTtHocTn «Par»,
ownbka MmaH4yecTepckoro koampoBaHumsa «M-chy).

Fnasa 12. ®yHKUMM 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
OVA.

e MarasumH npmnnoxeHun e [anepes

e HacTponkm e KaneHpgapb

e YnpasneHue annamm e ONEKTPOHHbIE MHCTPYMEHTbI
o KanbkynaTtop e Yacobl

e bpaysep o OTkNOYEHME NUTAHUA

e BbikNtoveHMe NnnTaHusa e ESfile Explorer

e MynbTumeTp (onuws)

Ha cnepyrowem pucyHke npeacTtaBneHO cofep)XaHue rnaBHOW CTpaHuupbl
ocumnnorpada. lNpoBeanTte nanbuem BNEBO UM BMNpaBo, 4TO6bI 0TOOpa3nTb
ocTaBLMecs npunoxeHus. Cm. pucyHok 12-1.
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PucyHok 12-1. VIHTepdenc rnaBHOM CTPaHULbI

12.1 Ocuymnnorpad (cm. rnasbi 2-12)

12.2 MarasmH npmnaoXxeHmn

Haxmute Ha 3Ha4oK MarasuHa rnpuioXeHUin Ha rMaBHOWM CTPaHuLUE, YTObbI
nepenTn K MHTepdency marasmHa npuioXeHu, Kak nokasaHo Ha PUCYHKe
12-2. Mara3uH npuno)XxeHun sBkno4yaeT B cebsa pasgensi Network, Local, U-
disk n About.
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PucyHok 12-2. MarasmnH npunoXxeHunn

CeTb

Haxxmunte Ha «Network», 4To6bl OTKPbITb CANCOK NPUIOXEHNA.

Haxmute Ha 3Ha4oK NMPMNOXEHNA, 4YTOObI MPOCMOTPETb CBEAOEHWNA, TaKME KaK
HOMEP BEPCUUN TEKYLLETO MPMNOXEHNA N ONMNCaHME NPUITOXEHNA, N HAXXMWNTE
Ha 3€JIEHYIO Ornuunio OTKPbITUA HWXe, 4YTOObI OTKPbITb NN YCTaHOBUTbL
TekyLwee nNnpuioXXeHue.

HaxXmumnte Ha 3eneHyio onuuio crpaBa OT CMMUCKa MNPUIOXEHNN, 4YTOObI
OTKPbITb N YCTAHOBUTb NPUIOXEHME.

Local

[MpunnoxeHus, KOoTopble BbINW 3arpyXeHbl N yCTaHOBNEHbI, OTOOpaxaroTca
nokanbHo. Ecnmn nokanbHO OTCYTCTBYET 3arpyXeHHblid Qann nakeTa
YCTaHOBKW NpUAoXeHus, nHtepdenc otobpasnt coobuieHme «There are no
available apk files in the local directory» («B nokanbHOm kaTanore HeT
OOCTYMHbIX dannos apk»).



U-disk

NHTepdeinc U-gnucka otobpasnT NpunoXXeHns, KOTopble MOXHO OTKPbITb Ha
USB-gucke.

Ecnn USB-gnck He nogkntoveH, nHtepdenc otobpasnTt coobuieHne «U-disk
not inserted».

Ecnn nocne nopkntovyeHna USB-gucka Ha USB-ycTpowmcTBE OTCYTCTBYIOT
dannbl apk ansa yctaHOBKUW, MHTepdenc otobpaxaeTt cooblyeHune «Thereis no
available apk file in the U disk directory».

About

B wuHTepdence «About» MOXHO npocmMmoOTpeTb Moaens 06opynoBaHUS,
NPOMNYCKHYO CNOCOBHOCTb, CEPUNHbLIA HOMEP, MHMOPMAaLMIO O BEpCcUW, aaTy
OTrpy3km un uHbopmaumio 06 yCTaHOBNEHHbIX onuuax. OTkpownTe
BUPTYanbHYIO KNaBuvaTypy W BBeOUTE HOMEP NUNUEH3UW ONA YCTaHOBKW
COOTBETCTBYIOLLMX ONLUUN.

PucyHok 12-3: IHTepdenc «About»



MoxxHo ycTaHoBuTb cneaytowime onumm: UART, LIN, SPI, CAN, 12C, 1553B, 429
W Opyrme nocnepoBaTenbHbie gekogepbl  (cm. rnaBy  «3anyck 1

AeKoanpoBaHMe Noc/iefoBaTeNnbHON LUNHbIY).

12.3 HacTpomnkmn

Haxmunte Ha «Settings» Ha rnmaBHOW CTpaHuLue, YTOObl BOMTWN B MHTEPdENC
«System Settings». HacTponkun B nHTepdence HacTpoek BkatoyatoT Network
& internet, Display, Sound, Storage, System wun About Oscilloscope, kak
NnokKasaHo Ha pucyHke 12-4.

o8

PucyHok 12-4 IHTepenc HaCTPOMKN CUCTEMDbI

MogknoueHme WLAN (Heo6xogmumo nogkntoumntb mogynb Wi-Fi)

Haxxmunte Ha 3Ha4vok «WIFI», 4Tobbl BONTU B HTEpdeinc HacTpoek WLAN, kak
nokKasaHo Ha pucyHke 12-5.



< Network & internet

PucyHok 12-5. Hactpowka nogkntovyeHus WLAN

Haxxmute Ha naHenb BKIKOYEHUA/BbIK/THOYEHWS, YTOObI BKNOYNTL DYHKL IO
WLAN. Ocuwmnnorpad MOXET aBTOMaTMYECKW CKaHMPOBATb OKpyXaroLiue
6ecnpoBoHble CETU 1 OTOBpaXkaTb X MMEHA B BUAE Crucka.

Haxmute Ha 6ecrnpoBOAHYO CETb, K KOTOPOW HYXXHO MNOAKIHOYUTLCA, WU
nosABMTCA NoJsie BBOAA Napons. Beeas naposb ¢ MOMOLLBIO BUPTYanbHON
KnaBuaTypbl, HaxmuTe Ha «Enter», 4yTOObI MogknOUYMTL ocumnnorpad K
6ecnpoBOgHON CETU.

Nocne nogkntoYeHNs CETU HaXMWUTE Ha LLecTepeHKy HacTpoek crnpasa OT
ceTtu, 4Tobbl NnpocmoTpeTb ee MAC-agpec, |IP-agpec, wnto3, DNS n gpyryto

noapobHy NHopMaLUNIo.

Haxmute Ha TekyLlyto CeTb, UTOObI MONYYNTb AOMNONHUTENbHbLIE HACTPOMNKN
onsa WIFI.

Ethernet

Mogkniounte pasbem LAN ocuumnnorpada k cetm Ethernet. [locne
nogkntoyeHnsa Haxmmte Ethernet, 4To6bl BONTN B NHTEP(ENC HACTPOMKN



Ethernet, cm. pucyHok 12-6.
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12-6. HacTpowmkun nogkntoveHus K cetn Ethernet

Touka gocTyna M co3gaHme TOUYKM [OCTyna Ha Mo6unbHom TenedoHe
(TpebyeTtca nogknioueHne moayna Wi-Fi)

Haxmute «Network» n «Internet» -> Touka goctyna n obwmin goctyn K ceTu,
4TO6bI BONTN B MHTEPdenc HacTpomkm Toukn goctyrna WLAN.

Haxmunte «WLAN Hotspot», 4yToObl BONTK B TOYKY OOCTYyMna n oTKpbITb ee. C
NOMOLLbIO BUPTYaNnbHOW KaBMaTypbl MOXHO BBECT UMS CETU 1 NapOnb Ans
HaCTpoeK, Kak rokaszaHo Ha pwucyHke 12-7. [lpyrne ycTpomMctBa MOryT
obmeHumBatbca amnamm obnactm BUMOUMOCTW, MNOOKMKOYasACb K TOYKe
BUONMOCTW.
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PucyHok 12-7. HacTtpowka noptatuBHom Touku goctyna WLAN

Owvncnnen
Haxmute Ha 3Hadkm pgucnnes, 4YTobbl HACTPOUTb YPOBEHb HAPKOCTU
ocumnnorpada, TemMHyo Temy, obowu, pas3mep wpudpta n pasmep

oTobOpaxeHus.

YpoBeHb PKOCTU: YTOObI HACTPOUTb SPKOCTb AUCNNEA aKpaHa, HeobxoAnMo
nepeTalnTb MHANKATOP COCTOSHUSA.

TemHas Tema: 970 (PyHKLMSA MCNO/Ib30BaHMNA YePHOro oHa, 4ToObI NPOAINTb
CpOK cnyx6bl 6aTapen Ha HEKOTOPbIX 3KpaHax.

O6ou: YctaHoBKa 060€eB 9KpaHa.
Paamep wpundTta: VIameHeHne pasmepa wpudTa gucnnes CUCTEMbI.

Pazmvep oTobpaxeHusa: YBenuyeHue WK YMEHbLUEHNE SNEMEHTOB Ha
aKpaHe. HekoTopble MPpUIoXeHWa Ha aKpaHe MOTryT U3MEHSTb NONTOXEHUE.



3ByK

Haxmmte Ha 3Ha4dyoKk «sound» W nepeTawmnTe WMHAMKATOP COCTOAHUS B
pasgene 3ByKa, YTOObl M3MEHUTb FPOMKOCTb MynbTUMeAua, FPOMKOCTb
OyaunbHMKa N TPOMKOCTb YBEAOM/IEHMIA. HaxaB Ha menoguto yBeqoM/IEeHNS
NO YMOMYaHNIO, NMPOMONTECH MO CANCKY BBEPX N BHU3, 4YTOObl BbiObpaTb
Menoguto, 3atemM HaxkmmTe Ha «OK»,

XpaHeHwune

Haxmnte Ha «Storage», 4T0Obl BOWTM B WHTEpPdENC MPOCMOTpa
NPOCTPAHCTBA [O/1I9 XPaHEHUs, 3aTeM MNpPoCMOTpUTe OOLLIYyID €EMKOCTb
XpaHWUNnLia, pasmep OOCTYNHOrO NPOCTPAHCTBa, a Takxe pasmMep NnamsaTu
NPUNOXEHNN (OaHHble MPUNOXEHNA W MEeOVNAKOHTEHT), N306paXxeHun,
BUOE0, ayamo (My3bika, pPUHITOHbI, MOAKACTbI U T. A.), 3arpy>KaemMoro KOHTeHTa,
OAHHbIX KaLWa u T. 4.

Ecnn nopgkniodeHo USB-yctponctBo, o0TOb6pasntca o060uw@aa eMKOCTb
XpaHUNuL@Aa WU AOCTYMHbIA pasMep NamMmsaTn, a TakkKe MOXHO yaanuTb W
oTdopmaTmpoBaTtb SD-kapTy.

CHMMOK 3KpaHa

HaXxXmmte Ha CHMMOK 3KpaHa, 4YTobbl BOWTW B HACTPOMKW COXpaHEHWs
CHUMKOB 9KpaHa, 1 BKnto4unTe napameTp «Save screenshot to U disk». Korga
coegnHeHne ¢ U-guckom OyageT pacno3HaHO, CHUMOK 3KpaHa oyaet
coxpaHeH Ha U-gucke nepsbiM (NyTb - PictureScreenshot). Mpwn oTcyTcTBUNK
ancka U Ecnn gnck noakioyeH, OH COXPaHAETCS B JIOKa/IbHOM XpPaHUNLLE.

fA3bik M MmeTOQ BBOOA

HaxmunTe Ha 3Ha4ykm «System — language» n BBoaa, YTOObl yCTaHOBUTb A3bIK
cucTembl 1 crnocob BBoAA.



A3bIik: gobaBbTe A3blK M MNEepeTalmTe €ro Ha nepByr MO3ULUIO CNMNCKA
A13bIKOB, YTOObI cAeNnaTb ero CUCTEMHbIM SA3bIKOM.

[MpoBepka opdorpadpun: ecnu 9Ta QyHKUMA  BKAOYEHa, Oyaet
aBTOMAaTMYECKIM NMPOBEPATLCA NPaBUIbHOCTb BBOAA TEKCTA.

OKpaHHasa kKnaBmaTypa BkNto4vaeT B cebs knasmatypy Android m Gboard,
Ha)XMWUTE Ha 3HA4YoK yrpaBfeHUs 9KPaHHbIMW KnaBuaTypamMmun, 4ToObl

OTK/TIOYNTb OOHY N3 HAX.

[lononHMTENbHbIE HACTPOWMKW BKJIKOYAKOT MPOBEpPKY opdorpadun, cnyxoy
aBTO3aMoNIHEHWNS, INYHbIN CNOBapb, CKOPOCTb yKa3aTersisl.

Oata n Bpems

Haxmute Ha «System» — 3Hauykm pgaTbl U BPEMEHW, YTOObl YCTaHOBUTb
CUCTEMHYIO OaTy N Bpems.

icnonb3oBaHmMe ceTeBoro BpEMEHW: eCn 9Ta ONnuusa BKIOYEHA, B KA4YeCTBe
CUCTEMHOIo BpeMeHn OyaeT Mcrnonb3oBaTbCA BpPeMs, MpenocTaB/ieHHOe

CETblO.

MNocne BKk/OYEHUA BTOro MNapameTpa AaTy U BpPeMs Henb3f YCTAaHOBUTb
BPYYHY!IO.

YcTtaHOBUTL gaTy: YCcTaHOBKA CUCTEMHOWN AaTbl BPYYHYHO.

YCcTaHOBUTbL BpeMsi: YCTaHOBKA CUCTEMHOIO BPEMEHI BPYYHY!IO.

BbibpaTb YacoBOW NosiC: YCTaHOBKA YaCOBOIo Nosica BPY4HY!HO.

icnonb3oBaTb 24-4aCOBYO CUCTEMY: ECNN 9Ta ONUMSA BKKOYEHA, CACTEMHOE
Bpems byaeT 24-4acoBbiM, a €CNN BbIK/THOYEHA, 12-4aCcOBbIM.



06 ocumnnorpadge

B nHtepdence «About» cogepxumntca opugnyeckas nHpopmauuns, sepcus
Android, IP-agpec, Homep cbopkin n gpyras nHpopmaums.

MoppepxmBaemble obHoBNEHMNA OHNaH: obHoBNEHNE
BK/TIOYEHWA/BbIKNIOYEHUA CUCTEMbI, OOHOBNEHWE NPUOXKEHNSA, OOHOBIEHME
nHTepdeinca 3arpy3km, 06HOBEHME PyKOBOACTBA NOMb30BaTENS...

12.4 YnpaBneume pannamm

[MpunoxeHne meHepxepa danioB MoOXeT obecnedynTb BGbICTPbIN OOCTYMN U
yrpaBneHune pas3nnyHbiMu bamnamm, XxpaHaLwmmmncesa Ha obopyaoBaHNNA.

Haxmute Ha 3Ha4yok npunoxeHus «Files» Ha akpaHe rnaBHOW CTpaHWLbI,
4YTOObI BONTN B MHTEPdENC YyNpaBneHnsa dannos.

Recent: nokasbiBaeT pannbl, KOTOPbIE OblN HEQABHO OTKPbITHI

Classification: npocmoTp dannos no Tmnam, BKoYasa n3obpaxeHus, BUAEO,
ayano, AOKYMEHTbI, 3arpy3ku, STOn T. a.

Local: npocmoTp coaepXmmoro, XxpaHsilerocs B ocuwunnorpade, B
TPaguLMOHHOM pexmnme cnmcka nanok. Ecnu nogknioveHo USB-ycTpoincTeo,
cogepxumoe USB-ycTponcTBa Takke MOXET ObITb [OCTYNMHO YEPE3 BHELLHEE
XPaHUNNLLE.

[na paboTbl ¢ harinamm NPOCTO HAXKMUNTE U yaepXXMBaAUTE ognH dan, 4Tobbl
Bbl6paThb ero. BoibpaHHbIn havn byaet noMmedeH CUMHUM cUMBOIOM . 3aTem
HaXMWUTe ocTaBLunecs pannbl anga Bbibopa. 3aTeM HaXXMUTE HaA OCTaBLLUMECS
dannbl, 4TobbI BbIBpaTh NX. ECNn Heobxoanmo BbibpaTb BCe hamsbl, HAXMUTE
3HA4Y0K B MPaBOM BEPXHEM YINy 9KpaHa n HaxxmMmuTe Ha «Select all», 4To Takxe
BK/1IOYAET KONMPOBaHWe, Bblpe3aHune, cxaTtmne, nepemMmeHoBaHne 1 gpyrme
onepauymn. Haxmmte 3Ha4OK KOP3UHbI, YTOObI yoanuTb dannobl.



12.5 Kanbkynarop

HaxmmnTte Ha 3HA4YOK KanbKynATOpa Ha FNaBHOW CTpaHuLe, YTOObl OTKPbITb
NPUNOXEHMNE KanbKynaTopa.

KaanynﬂTop MOXEeT BbINOJ/IHATL MPOCTblIE BbIYNCIEHUNA  CJTOXXKEHWA,
BblHNTaHNA, YMHOXEHWNA N OEeNEHNA, @ TaK)KE Hay4YHbl€ BbIHNCTEHNA.

12.6 bpay3aep

Haxmwnute Ha 3Ha4ok OGpay3epa Ha rfnaBHOW CTpaHuue, 4Tobbl BONTU B
nHTepdenc 6paysepa. [Mocne aToro, ecnm COCTOSHME CETU XOopoluee, OH
MOXET Nony4YnuTb A0CTyn K VIHTepHeTy.

12.7 F'anepesn

Haxmunte Ha npunoxeHune «Gallery» Ha rnaBHOM cTpaHuue nHTepdenca,
yTOObl BOUTW B MHTEpdENC npocmMoTpa N30bpaXKeHW, Kak NOKa3aHO Ha
puycyHke 12-8.

W Screenshot

PucyHok 12-8. VIHTepdeinc npocmoTpa n3obpaxeHum



[anepesa npenocTaBnsieT NOKaNbHO COXpaHeHHble doTorpadun/smnaoeo c
dyHKUMAMM  NpocMOTpa  M306paxeHun/Buaeo U pedakTUpoBaHUSA
doTorpacun.

B nHTepderice npocmoTpa n3obpaxeHnin n3obpaxeHns n BUOEO MOXHO
KnaccnduumpoBaTb Mo pa3HbIM KaTeropmsam B COOTBETCTBUW C METOAOM B
BEPXHEM JIEBOM Yr/ly W HaXumaTb Ha HUX, 4YTOObl NpocmaTpuBaTb
n306paXkeHnsa nnm BUAOEO.

[Mpn npocmoTpe N306paXXeHNIN HAXXMUTE Ha HUX, YTOObI OTOOPaA3UTb X Ha
BeCb 9KkpaH. Npy npocmoTpe BMAEO NpoBeanTe nanbLemM BNEBO M BMNpPaBo,
4yTObbI BbIOPATL BNAEO, KOTOPOE HEOOBXOAMMO BOCNpon3BecTu. HaxmumnTte Ha
KHOMKY BOCMNPOW3BEAEeHNA B BuUAe TPEYrolbHWKa, W BWUOEO HAYHET
BOCMpom3BoANTbCA  aBToMaTumyecku.  KocHuTecb  aKkpaHa,  4TOObI
NPUOCTAaHOBUTb BOCNpon3BeaeHmne. B pexnme otobpa)keHnm Ha BeCcb aKpaH
nepetawmTe M300paxeHNa BNEBO W BrpaBo, 4YTOObl MPOCMOTPETb
npenbiayLume 1 crnegyoLime n3obpaxeHuna. HaxxmmTe Ha KHOMKY Nnepexoaa Ha
lar Hasaf, 4TobObl BbIATU M3 MOMIHO3KPAHHOIO Pexmnma, Kak rnokasaHo Ha
puycyHke 12-9.

PucyHok 12-9. VIHTepdenic NnoNHO3KpaHHOIO NPOCMOTPa N306paxxeHnn



[Mpyn npocmoTpe M306paKeHUn 1N BUOEO HaXMWUTE Ha ONuuiko B MpPaBOM
BEPXHEM YI/y 9KpaHa 1 LWeNKHUTe, YToObl BbiOpaTb 9n1emMeHThbl. 1306paxeHuns
N BUOEO MOXHO BblOpaTb. HaxxmmTe Ha 3Ha4YOK KOP3MHbI B MPaBOM BEPXHEM
yrny aKpaHa, YTobbl yaanutb n3obpaxeHus nnm BUAEO.

Mpn nogknoyeHnn USB-yctpowmctBa K ocuwunnorpady, ecnn Ha USB-

YCTPONCTBE €CTb W300paxeHmnsa unm BUAEO, OHM OyayT aBTOMATUYECKWN
oTobpa)aTtbcA B MHTEPdENCe NPOCMOTpa N306paxeHn.

12.8 Kanenpapb

HaxmuTte Ha 3Hadok npunoxeHus «Calendar» Ha akpaHe rnaBHOW CTPaHNLbl,
4YTObObI BONTN B MHTEP(ENC KaneH[aps.

Haxmute Ha «TODAY» B npaBOM BEPXHEM Yrfiy aKpaHa, YToObl MepenTun
HEenocpeAcTBEHHO K CErogHsLLHEN aaTe.

Haxmunte Ha gaTty B IEBOM BEPXHEM Yriy aKpaHa, YToObl HACTPOUTb CTUJb
oToOpaxeHus KaneHaaps rno AHAM, Hefenam 1 MecsLam.

12.9 AnexKTpPoOHHbIE NHCTPYMEHTDI

[MpunoxeHme aNeKTPOHHbIX MHCTPYMEHTOB MOXET NpeaocTaBUTb YO0OHbIN
Habop 9NEKTPOHHbIX MHCTPYMEHTOB /19 BbIYUC/IEHUS.



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

PrncyHok 12-10. QyHKUMSA 9NEKTPOHHbBIX MHCTPYMEHTOB A9 BbIMNCNEHNS
12.10 Yacbi

HaxXmmte Ha 3Ha4yoK BPEMEHMN Ha T[NlaBHOM CTpaHULUE WA 3Ha4YyoK
npunoxeHunsa «Clock», 4Tobbl OTKPbLITb 9KpaH HAaCTPOEK 4YacoB, Kak NokKa3aHo
Ha pucyHke 12-11.

ByannbHMK

Add an alarm: HaxmunTte Ha KHOMKY «+» HUXXe, 4TOObl 06aBUTb OYOUTBHUK U
co34aTb HAaCTPOMKMN.

Alarm time: nepeTtawmTe po30BylO TOUKY Ha umdepbnarte, YToObl yCTAHOBUTb
yachbl, 1 NepeTawmTe eLle pas, YTobbl yCTAaHOBUTb MUHYTHI.

Repeat: goctynHO ¢ noHegenbHMKa N0 BOCKPECEHbE, HAXMUTE Ha 3HA4yoK
KaneHgapsi cnpaBa, 4TobObl BOWTW B KaneHgapb A18 WHOMBUAYaNbHOro
BblGOpa.

Alarm ringtone: Bblbepnte wmenogunio OyaunbHWKa, MNOOAEPXUBAET
NoKanbHy MeNoauto, CUCTEMHYIO Menoguto, OTCYyTCTBME MENOONN.

Label: npn cpabaTtbiBaHM byannbHUK OyaeT oTobpaxaTbCsa Ha 9KpaHe.
Delete alarm: Haxmute Ha Bpems byannbHWKa, KOTOPOE HYXHO yaanuTb, B
cnucke n Bblbepute «Delete» B HMXKHEN YacTW CTpaHULBl pefakTUPOBaHUS



OyounbHMKa.
Switch status: HaxmuTe Ha nepeknyaTenb 3a OyannbHUKOM, 4TOObI
BKJTKOUUTb NN BbIKJIIOYNTb €rO.

Mwuposoe Bpems

Add region: Haxmunte Ha KHOMKY BHM3Y C WM300paxeHumem rnobyca u
BblOepuTe ropof B cnncke ropoaos.

Tanmep

Add timer: Beegute 4ac, MUHYTbl U CEKYHAbl, HAXMWNTE Ha TPEYrofbHyo
KHOMKY, YTOObl Ha4aTb O6paTHbIN OTCYET.

Delete timer: Haxmute «DELETE», 4TO6bI yaanuntb Tanmep.

Pause: Haxmunte Ha KHOMKY C [AOBOMHbIM MNPSAMOYrOfIbHUKOM, 4TOObI
NPUOCTAaHOBUTb TaMep.

CekyHpomep

Start: HaxxmumnTe Ha TpeyronbHyto KHOMKY, YTOObl Ha4aTb OTCYET BPEMEHMW.
Pause: Haxxmumnte Ha KHOMKY C OBOWHbIM MPSMOYrOSIbHUKOM HUXE, YTOObI
NPUOCTaAaHOBUTb CEKYHOOMED.

Mark: HaxxmuTte Ha Kpyrnyto KHOMKY, YToObl caenatb OTMETKY.

PucyHok 12-11. YcTaHOBKa BpeEMEHM



12.11 OTK/IIOuMEeHMe NMTaHMA

Haxmute n ypoepXxmBamte KHOMKY MNUTaHUSA @ 4yTObObl OTKPbITb MEHIO
HaCTPOWMKW BbIK/TIOYEHWS MUTaAHNS, KaK NoKa3aHo Ha pucyHke 12-12. QyHKums
BbIKJIOYEHWS MUTAHNS COAEPXUT 4 BapuaHTa: BbiK/IlOYEHMe, NepesarpysKa,
PEXMM OXnaaHuns, 610KMPOBKa aKpaHa.

PucyHok 12-12. HTepdenc BbikoYEeHUS MUTaHWS

0

Bbikno4vyeHue: Haxxmumte Ha KHOMKY , YTOObI BbIKHOUYNTb ocuunnorpad.

MNMepesarpyska: Haxmunte KHoOMKy , YTOObl BbIMOAHUTL Mepesarpysky
ocuunnorpada.

Pexxum oxumpgaHma: Haxmute Ha KHOMKY J), yTobOblI MepeBecTUn

ocumnnorpad B pexuM OXNOAHUSA, HAXMWUTE Ha KHOMKY NuUTaHus @

4TOObI BHIBECTU €0 3 pexnvia oXxmgaHwums.

BnokupoBKa 3KpaHa: HaxmuTte KHomky ~ , 4To6bl 3a6110KMPOBATb 9KPaH
ocuwmnnorpada, NOBTOPUTE 3TO AeNCTBME, YTOObI pa3bnoknpoBaTb 9KPaH.



12.12 NMposogHuk pannos ES

Vicnonb3ymte 6paysep damnos ES gna 6ecnpoBogHon nepepayn cdannos
ocumnnorpada Ha KOMMNbOTEPLI U CMapPTEOHLI.

MoakntoumTte ocumnnorpad Kk Wi-Fi n HaxognTecb B TOM XK€ CETEBOM LLUIO3E,
yTo KN KomnbioTep/cmapTdoH, HaxmuTe «Network» B npaBon 4acTwn
nonb3oBaTenbckoro nHtepdemnca ES file Explorer, 3atem HaxmuTte «View on
PC» n « TURN ONp», ytobbl nonyunts ftp-agpec v nopr.

553PM * @

Network Status

<unknown ssid>

Ly

=

Input the address on your PC

Ap://192.168.2.129:3721/ o<’

TURN OFF

o0 < ® =] L D) ©
PucyHok 12-13. lNMpoBogHuk dannos ES

Ha komnbloTepe: yctaHOBUTE nporpammy ftp-knmeHT, B Ka4ecTBe npumepa
3necb ncnonbiyetcsa FileZilla. Nomectnte kKomnbioTep u ocumnnorpad B
OOVH CEeTEeBOW L3, CO3[aWTE HOBLIA CaWT, WNCMNOMAb3ynUTe MNPOTOKON
nepepgaun ¢danmnos FTP, BBeaute apgpec xocta W HOMEpP MoOpTa,
creHeprpoBaHHble npoBoaHmnkom dainnos ES ocumnnorpada, n yctaHoBuTE
TN BXOA4a B CUCTEMY - aHOHVMHbIA.



X || Remote site: |/

/
? .appMarkerCache

General Advanced Transfer Settings  Charset

Protocol: | FTP - File Transfer Protocol v %, estrongs

? UserGuideCache
Hot  [1921682128 | ors 3721 | 8 s
Encryption: | Use explicit FTP over TLS if available v 1) Android

? appMarket
?, Audiobooks
? backups

? DCIM

Logon Type: | Anonymous v

PucyHok 12-14. FileZilla

Ha cmapTtdoHe: yctaHoBUTE NpunoxeHne ftp-knmeHT, B Ka4ecTBe npmumepa
MOXHO B3ATb npunoxeHme ES file explorer. Pazamectnte cmaptdoH 1
ocuwmnnorpad Ha 0 QHOM CETEBOM LWINKO3e, oTKpounTe ftp n BBegnte URL-agpec
N HOMEp MopTa, CreHepupoBaHHblie ocuunnorpadom ES file explorer, n
NOAKNOYUTECH (BBOA YYETHOW 3anmMcuy 1 Napons He TpebyeTcs).

1515 4 ol T -

192.168.2.129

FTP Connect
URL 192.168.2129 B Download
Port 372
Movies
CIM
Account DGIM
Password > appMarket
backups
Mode
Codec = Pictures
Android
Title
UserGuide
Music
Podcasts
Ringtones c
&

PucyHok 12-15. ftp cepBep Ha cmapTdoHe



12.13 Bin To Csv

CoxpaHsiemble gaHHble 1 gnnHa danna CSV moryTt gocturatb 360K. Ecnn
rnybunHa namatu npesbiwaeT 360 K, a HeobxoaMmMo COXpaHUTb BCE TOYKU
OAHHbIX, BaAM HY)XXHO COXpaHWUTb ocuunnorpammy B popmaTte BIN, a 3atem
npeobpasoBaTtb dopmaTt BIN B dopmat CSV ¢ nomouwbid HacTONbHOro
NHcTpyMmeHTa BinToCsv, 4UToObl COXpaHUTb BCE TOUYKW OAHHbIX.

1206PM @ ¥

No. Name Size Process Del

1 2401150002 bin 703.38KB Incomplete ‘ DEL
+ Add to utput patl smart/in2esw
« < L] n © (o]

12-16. NpunoxeHne BinToCsv

Ncnonb3oBaHme: coxpaHuUTb ocuwmnnorpammy B opmate BIN, nogpobHee
cM. B rnaBe 8 8.3 «XpaHeHune ocumnnorpammy». [epengnte Ha pabounin cton
n oTkpowmTe npunoxeHme BinToCsv. Haxmute kHonky «Add» B nesom
HVKHeM yray. [Nporpamma aBToMaTUyYeckn nepenageT K MecTy COXPaHEHUs
BIN-panna no ymonuyaHunio n oTkpoeT coxpaHeHHbIn BIN-damn. Haxmute
KHOMNKY «Start» B NpaBOM HWMXHEM Yyriay n [OXAWTECb 3aBEpPLUEHUS
KOHBepTauwnw. [yTb BbIBOAa HE NogaepXmneaeT MoanudrKaunio.



1206PM @ ¥

No. Name Size Process Del

1 2401150002 bin 703.38K8 Transform:56%

+ Add to utput patl smart/bin2esw

13-17. BoinonHsaetca npeobpasoBaHue BIN B CSV

[Mocne 3aBepLueHMs NpeobpasoBaHUSA OTKPOMNTE NPUNOXeEHME ans paboTbl C
davnamn 1 BBeguTe nyTb smart/bin2csv, 4TOObl HAWTX YyCMELHO
npeobpasoBaHHbIN dann csv. Takme damnbl 3aHMMaOT 60AbLWON 06bEM.
[Mepen KoHBepTaUmen obpaTnTe BHUMaHME Ha OCTaBLLUEeEecs MECTO B NaMATHU
ocuwmnnorpada (32 6, 6e3 yyeta 3aHUMAeEMOro CUCTEMHOIO NMPOCTPaHCTBA).

Fnasa 13. incTtaHymoHHoOe ynpaBneHme

B aTom rnaBe onucbiBaeTcs NPUMEHEHME XOCT-KOMMbOTEPa, MOBUNBHOrO
OVNCTaHUMOHHOro ynpaBneHusa m komaHpg SCPI, 4yTobbl NoHATb yHKUUN
AVNCTaHUMOHHOrO ynpasneHus ocuunnorpadga cepum OVA.

e  XOCT-KOMMbIOTEP

e MobunbHoe ONCTaHLUMOHHOE yrpaBieHne
e SCPI

13.1 XocT-kOMnblOTEp

[na ynpasneHmnsa nprnbopom ¢ NOMOLLbIO NporpaMmHoOro obecnedyeHmsa XocT-
KOMMblOTEPA CHayana Heobxoammo ycTtaHoBUTb pApamBep NI, 3aTtem



3arpy3mTb W YCTAaHOBWUTb nporpammHoe obecnedyeHne RemoteDisplay.
[laHHOe nporpammHoe  obecneyeHme MNPUMEHMMO  TOMbKO AN
ocuunnorpada cepum OVA.

13.1.1. YcTaHOBKa NnporpamMmmMHOro o6ecneyeHms XocT-KomMmnbioTepa

NMpumevaHme: [MporpammHoe obecne4vyeHmne XOCT-KOMMNblOTEpPA
NoaaepPXMNBAET TONbKO onepauymoHHyto cuctemy Win7 nnu 6onee nosgHio0
Bepcuto. CHayana Ha KomnbloTepe Heobxoanmo yctaHoBUTL apawmBep NI-
VISA.

13.1.2. MNogknioyeHne XoCcT-KOMNbloTEpPA

MopknioueHme ¢ nomowbio USB: noagkniounte USB-ycTponcTBo K
KOMNbOTEPY U ocumnnorpady ¢ nomowbio USB-kabensa nepegaym gaHHbIX.
[Mocne ToOro, Kak KomnbtoTep pacno3HaeT USB-ycTpomcTBO, OTKPOMNTE XOCT-
KOMMbIOTEP, YCTaHOBUTE pexnm nogknroveHmnsa Ha USB , N NHopMaLUs
06 ycTpowicTBe o0OTOOpa3uTca B Mnosie oTobpaxeHna wHdopmauun 06
YCTPOMNCTBE B MPaBOM HWDKHEM Yrny. 9TO O3Ha4yaeT, 4yTto ocuunnorpad
HampaeH. Haxmunte, 4tobbl MOAKNOYNTLCSA K BbiIOpaHHOMY ocumnnorpady.

MopknioueHme ¢ nomowbio WIFI: B HacTpoinkax ocumnnorpada — MEHIO
WLAN Bbibepute WIFI n nogknioumnte 10T Xe WIFI K komnbloTepy, 4TOObI
yb6eanTbCcs, 4TO KOMMbOTEP N ocuwnnorpacgd HaxogaTcAa B OAHOWM CeTu.

OTkponTe XocCcT-KoMnbloTep, ycTaHoBUTE Net , B KayecTBe pexuma
nogkntoyeHnsa, n umHdopmauyma ob ycTpomcTBe o0TobpasuTca B Mnone
oTobpaxeHuss nHpopmaumnm o6 yCTpoOMCTBE B MNPaBOM HVDKHEM yrny. 910
O3HayaeT, 4yTo ocuwmnnorpad HampgeH. HaxmuTte, 4TOObl NOOKMOYUTBCA K
BbIGpaHHOMY ocuunniorpady.

MopknioueHne c¢ nomouwbio BBopa IP-apgpeca: B cnyyae ceteBoro
noagkntodeHus (WIFI nnn LAN) nanpamyto BBeguTe |IP-agpec nogkntovyaemoro
ocumnnorpada B none oTobpaxeHma wuHpopmaum o6 yCTpoWMCcTBeE
ocumnnorpada B MNpaBOM HMXXHEM Yriy, a 3aTeM HaXMWUTe Ha KHOMKY



COCTOSIHUS  noakdeHns  ocuwunnorpadga. XocT-komMmnbioTep  byaet
NOAKAOYEH K ocumnnorpady, COoTBETCTBYIOLLEMY BBeAeHHOMY |P-agpecy.
13.1.3. OnncaHme ocHOBHOro nHrtepdgenca

1 2 3 4 5 67 829

PucyHok 13-1. IHTepdenc xocT-komnbtoTepa

Haxmute, 4Tobbl BbINTU 13 MPOrpaMMHOro
1. KHonka

obecneyeHmns XoCT-KoOMIMbloTepa
BK/THOMEHUSA/ BbIKIOYEHUNS

XOCT-KOMMbloTEpa

5 .KHonKa COCTOSIHUS KHonka nmeeT gBa COCTOSIHUSA:
3eneHblv LUBET: NOAKIOYEHME K
BblOpaHHOMY ocumniorpady npm HaxaTmnm

KpacHbIn LUBET: OTK/IIOYEHUE OT

noakatvYeHmsa ocumnnorpada

ocumnnorpada npv HaxaTuu

(@] <

3 KHOI'IKa 6bICTPON HaxmunTte, 4tobbl ObICTPO caenaTtb CHUMOK.
CHMMKWM XpaHATCA B IOKaNlbHOM KaTanore
C:\Users\Public\Pictures

Kamepbl




4 (D KHOMKa BIAE03aNNCH HaxxmuTe, 4ytTobbl BKIOYNTD NN

BbIK/TIOUYNTb DYHKLMIO BUaeo3anncu. Bugeo
XpaHATCA B IOKa/bHOM KaTasnore
C:\Users\Public\Videos

3a,u,aeT MeCTa XpaHEHNA CHNMKOB A

5. KHOI'IKa XpaHeHns Ha
XOCT-KOMIMbtOTEPE
6. Bb|6op PEXMMA [ocTynHbl nogkatoyeHns ¢ nomotbio USB

nogkntoueHus ocumnnorpaca (U WIFI
MpumeyvaHwme: NMogknioueHme ¢

BMOE03anncen

nomoubio WIFI gomkHO rapaHTmpoBaTb,
4yTO ocumnnorpac n KoMmnbroTEP
HaxoaATCs B OOQHOM ceTn

7. Obnactb oTObGpaxeHms CuHXpOHHOE oTOBpaxeHme ¢

XOCT-KOMMblOTEPA ocuwnnnorpadom

8. OTobpaxeHue OTobpaxeHune mogenn ocumnnorpada,

nHdopmaumm ob peXnma NogKtoyYeHns, CEPUNHOro

ocuunnorpade Homepa, I[P n gpyron nudopmauwnn, Bbibop
ocuwmnnorpada gasa noakItyYeHns

9. ObnacTb ynpaBneHus KHonka obnactm ynpasneHus ¢opmon

dopmon curHana xocT- CUrHana MMeeT Ty Xe (PYHKLMIO, 4TO 1

KOMMblOTEPA KHOMKa Ha ocuwunnorpade

13.1.4. OnncaHune pabouero nHtepdoenca

XocT-kOoMMbloTEP U ocuwunnorpad oTobpaxatTcsi CUHXPOHHO, a Pexmm
paboTbl C OCLMNIOrPaMMON N PEXNM OTKPLITUS 1 3aKPbITUA MEHIO TakMe Xe,
Kak U Ha ocuwnnorpade; neesass KHornka Mbil U pexum paboTbl ogHUM
nanbLUemM Takume Xe, 1 0b6a OHU MOryT BbIMONHATL ONMepaunun CKONbXEHUS,
LLieN1YKa, NepeTackmnBaHmsa U T. 4.



13.1.5. XpaHeHune n npocmMoTp n306paxeHnin n BNJEO.
HacTpounkun xpaHeHnA n306pa>keHnin n BUOeo:

OTKpoWTE HACTPOWMKWU XpaHWUINLLA XOCT-KOMMblOTEPA E 3ajante MecTo
XpaHeHns N306paXxeHnin n BUOEO, Kak Moka3aHO Ha PUCYHKE HNXE:

Setting X

Snap:  |C:\WUsers'\Public\Pictures

Record: | C:\Users\Public\Videos

0K, Cancel

PucyHok 13-2. HacTpoiika xpaHunuiia XocT-KkoMrbtoTepa

CHumMKK XxpaHsaTca B nokanbHom katanore C:\Users\Public\Pictures no
ymon4daHuto. Mbl Takxke MOXEM XPaHUTb UX B Katanore, KOTOPbIA Mbl CaMu
onpenensiemM B COOTBETCTBUM C HALIMMWN COBCTBEHHbIMUN MOTPEOGHOCTAMM.
Hanpumep, mbl xpaHum dotorpadum B kaTtanore «mini photo» Ha gucke E-
drive. MecTo XxpaHeHus BMOeO MOXHO 3aAaTb TakMM Xe obpasom, 1 3atem
HaXkaTb Ha «OKb».

Setting % | Browse for Folder »

EE—BF

Snap: ‘ C:\Users\Public\Pictures ‘

&= Pictures A

Record: ‘C:\Users\Puinc\Videos ([ ‘= Windows (C:)
! - Software (D:)

v SC (E:)

OK Cancel BANDIZIP-PORTABLE-GL-64BIT

Clash for Windows

Continuum

DAUM

DriverGenius

mini photo

Netease v

Cancel

PucyHok 13-3. IameHeHne kaTtanora xpaHeHus



MpocmoTp n3obpaxeHnn n BNQEO:

OTKkponTe Katanor xpaHeHuUsa mM3obpaxeHwun (Bnaeo), YToObl NPOCMOTPETH
n306paxkeHns (BMOEO), XpaHALLMECH Ha XOCT-KOMIMbIOTEPE.

5 | mini photo = O X

‘“ Home Share View 0
1

» ThisPC » SC(E:) » miniphoto ¢ Search mini photo

[ This PC
J 3D Objects
I Desktop

% Documents 20200104111930 20200104111932, 20200104111933
bmp bmp bmp

4 Downloads

D Music

| Pictures

M smart

W Videos

‘i Windows (C:)

- Software (D:)

- SC(E)

3 items
11 1]

-

FH1 T—

PucyHok 13-4. [pocmoTp n3obpaxkeHunn

13.2 Mo6mnbHOoE oMCTaHLMOHHOE ynpaB/ieHme

Ocuunnnorpadsl cepun OVA nogaepXxnBatoT AUCTaHLUMOHHOE yrnpaBieHune ¢
mobunbHoro TenedoHa (Android n iOS). [1ns aToro HeobxoaAnMO 3arpy3nTb
npunoxeHme Android n yctaHoBuTtb ero. [1nsa iOS nepengnte B mara3unH Apple
n Hangute «Tablet Oscilloscope», YTo6bI NONYYNTDL €rO.

[Mocne ycnewHoro noAKAYEHUS MNPUNOXEHUS MOOMNbHOE YCTPOWMCTBO
MOXHO MCMNOMb30BaTb ANA ynpaBneHmsa ocuuniorpadom n otobpakeHus
nHTepdenca ocunnnorpada B pexmme peasbHOro BpeMeHW.



PucyHok 13-5. VIHTepdenc npunnoxeHuns

PucyHok 13-6. YcnelwHoe nogkntoyeHmne npunoXXeHus

[MpunnoxeHmne Android MOXHO NOAKNOYNTL OBYMSI CNOCObamMI:

1. Mcnonb3oBaHme nopTaTMBHOWM  TOYKWM  OOCTyna  ocuwniorpada:
MOOUNbHBLIN  TenedoH MOXHO MNOAKIIYNTL K TOYKe pocTyna
ocuunnorpada. Beegute |IP-agpec ocuwmnnorpacda 192.168.195.149 B
none |P-agpeca B npaBoOM HWXHEM Yyrany 9KpaHa pAns YycnewwHoro



noaKnK4YeHnAa C Uenblo ynpaBineHnd;

2. lNogknounte MobunbHbI TenedoH 1 ocunnniorpad K CEermeHTy ceTu nog
ogHMM MapuwpyTulaTtopom: npocmoTpute |P-agpec ocuwmnnorpada w
BBeguTe 9TOT |IP-agpec B NpaBOM HMXHEM yrny MobunbHoro tenedoHa
ONS YyCreLwHOoro noakato4YeHus.

PekomenayeTca nepsbii cCNocob NoaKItoYeHUS.

13.3 SCPI

Mpunbopbl cepunn OVA no3BONAKOT MporpaMmMmpoBaTb W yrnpaBnsiTb
undpoBbiMm ocumnnorpagom ¢ nomouwbto komaHg SCPI («CtaHpapTHble
KOMaHAbl 451 NporpaMmMmpyemMblix NpmnbopoB») ¢ KomnbloTepa yYepes USB,
LAN vnn Wi-Fi.

[na nony4yeHmnsa gononHUTeNbHOM nHpopmaumnm obpatntecb K pykoBOACTBY
No NPOrpaMMmnpOBaHNIO AAHHOIO NpoayKTa.

FnaBa 14. ®yHKuymun o6HOBNEHMA N MO EepPHM3aLMN

B oTtom rnaBe onucbiBaloTCA METOAbl OOHOBNEHUS MPOrpPaMmMHOro
obecnevyeHnsa N goNoNHNTENbHbIE DYHKLUWW. PEKOMEHayeTCcs BHUMATENbHO
npoYnTaTb 3Ty rnaBy, YTOObI M3y4nNTb PYHKLMN OOHOBNEHUS ocuuniorpada
cepun OVA.

e O6HoBNEHME NporpaMmMHOro obecrneyeHms
e [lob6baBneHme ONOAHUTENbHbIX PYHKLMNIA

14.1 O6HOoBNEeHMe nNporpaMmmMHOro obecneueHmn

KomnaHusa npon3BoauTenb 4YacToO BbiNyckaeT OOHOBNEHUS MPOrpamMmMHOro
obecnevyeHna pOna  CBOMX MPOAOYKTOB. Ina Toro 4tobbl OOGHOBUTDL
nporpaMmmHoe  obecnedyeHme ocuwunnorpadga, MOXHO  MOAKIOYUTb
ocumnnorpadd Kk WIFI gna pabotbl B CeT M OTKPbITb MNPUIOXEHWUE



SystemUpgrade ons npoBepkun n yctaHOBKW OOHOBNEHUS.

No new version!

PucyHok 14-1. NMpunoxeHne SystemUpgrade

&I‘Ipmmeqanme: obpaTnTte BHMMaHME, YTO HeobxogMmMo MnoanepPXMBaTb
MOLLHOCTb ocuwunnorpada 6onee 50% npwv yctaHOBKE OOHOBNEHUNI NN OIS
0b6HOBNEHMA NoAKIOYNTE ocumnnorpad K agantepy, YTobbl NpeaoTBpaTUTb
aHoMarnbHyto paboTy ocuunnorpada ns-3a HegOCTaTOYHON MOLLIHOCTW.

Y1066l NPOCMOTPETL TEKYLLEE YCTAHOBIEHHOE NporpaMmmHoe obecneyeHune
N MPOLUMBKY, HaXMWUTE Ha nporpammHoe obecrniedeHne «App Store» Ha
cTpaHuye «Home», 4Tobbl O0TOGPA3nTb MHGOPMALUIO O MPOrpaMMHOM
obecnevyeHun n npowmBke ocuunnorpada Ha akpaHe «About». Cm. pasgen
«MarasmH npunoxXeHum».

14.2 [lo6aBnenme AONONHMTENbHBIX (DYyHKUMNA

Haxmunte Ha 3Hauyok «App Store» Ha cTpaHuue «Home», 4Tobbl 0OTO6PA3UTL
YCTaHOB/IEHHbIE N HEYCTAHOBNEHHbIE AEKOANPOBAHHbIE PYHKLMW Ha 9KpaHe
«About». Cm. pasgen «MarasvH npunoxeHunmny.




nard

PucyHok 14-2. YcTaHoBneHHas dyHkuma (cnpasa)

Fnasa 15. Cnpasounaa nHdopmaymna

B oaTOom rnaBe ykazaHbl KaTeropuym u3aMepeHun, nogxogawme aonsg
ocumnnorpada, n NOAAEPXMNBAEMbIA YPOBEHb 3arpA3HEHUNSA OKPY>XKatoLLEn
cpenbl. PekomeHayeTca BHMMATENbHO NPOYnTaTb 9Ty rnaBy, YTOObl N3Yy4YNTb

ycnosus ncnonb3oBaHus ocuunnorpada cepmn OVA.

e Kateropusa nsmepenHums
e CreneHb 3arpsi3HeHUS

15.1 Karteropua namepenmn
KaTteropusa namepeHunm ocymnnorpacda

Ocuwunnorpadpbl OVA B OCHOBHOM WCMONb3YOTCA AN WU3MEPEHUA B
KaTeropmm namepeHunm .

OnpepeneHne KaTteropmmv Nn3MepeHus

KaTeropmsa namepeHunn | npegHasHayeHa ana namepeHuii, BbIMOSHAEMbIX B



uensx, He nogkntoveHHbix Hanpsmyto K CETU MUTAHUA. MNMpumepamn
ABNAIOTCA M3MepeHuns B Lensax, He nogkntoveHHbix kK CETU MNTAHNA, n B
cneunanbHO 3alUNLLEHHbIX (BHYTPEHHMX) uensax, noakntoyeHHbix Kk CETU
MMTAHWNA. B nocnegHem cnydae nepexogHble HanpsXeHus SBAAKTCS
NEPEMEHHbIMN; MO 3TOM MNpuUYMHEe  CcnocobHOCTb  06opyaoBaHMA
BblAEPXNBATb NEPEXOHbIE HArPy3ky CTaHOBUTCSA N3BECTHA MONIb30BaTENIO.

Kateropus namepenun |l npegHazHavyeHa oniss UBMepeHUi, BbINONMHAEMbIX B
Lensax, HenoCpeacTBEHHO NOAKMOYEHHbIX K HWU3KOBOSIbTHOW YCTaHOBKE.
NMpumepamun aBAAIOTCA U3MEPEHUS Ha ObITOBbLIX NMpubopax, MoOpPTaTUBHbIX
WHCTPYMEHTaX 1 aHanormyHom ob6opynoBaHu.

Kateropusa namepeHun lll npegHasHayeHa onga namMmepeHuia, BoIMoSHSEMbIX B
3naHun. Npnmepamm ABNAIOTCA N3SMEPEHNS HA pacnpeaennTeNbHbIX LNTaX,
aBTOMATUYECKMNX BbIKIOYATENNAX, 3NekTpornpoBodke (Bkntovas kabenn,
LUWNHbI, pacnpenennTesnibHble KOPOOKW, BbIK/KOYaTENW, pPO3ETKU) B
CTaUMOHAPHOW YCTaHOBKE, a Takxe Ha obopyaoBaHWW MPOMbILLIEHHOIO
Has3HayYeHMss 1 HEKoTopoM  gpyrom  obopygoBaHuW,  Hanpumep,
CTaLUMOHapPHbIX ABUraTensx ¢ NOCTOAHHbLIM NOAKTHOYEHMEM K CTaLMOHAPHOW
yCTaHOBKE.

Kateropusa namepeHunn IV npegHasHavyeHa ongd MamepeHun, BbiNONHAEMbIX
Ha NCTOYHUKE NMNTAHNS HN3KOBOJIbTHOW YCTAaHOBKW.

MpumepamMn  ABAAIOTCA CYETYUKU  BNIEKTPOSHEPTMN N U3MEPEHUs Ha
NePBUYHbIX YCTPOWCTBAX 3aLLNTbl OT CBEPXTOKOB 1 YCTPOMCTBAX ynpaB/ieHns
nynbCcaLaMM.

CnocobHOCTb BblAep)XMBaTb KpaTKOBpPEeMeHHble BO34eNCTBUA

ﬁMaKcmmaanoe BXOOHO€E HanpsaXXeHme aHaaorosoro Bxoga

Kateropua | 300 B (cpepHekBapgpaTuyHoe 3HadeHume), 400 B (nukosoe
3Ha4yeHue).



15.2 CreneHb 3arpaA3sHeHmMA

CreneHb Ocuwmnnorpadbi cepum OVA moryT pabotaTtb B cpegax co
3arpsa3HeHun CTeneHblo 3arpsA3HeHunsa 2 (Mnn cTeneHblo 3arpsa3HeHns 1).
KaTeropun CTteneHb 3arpasHeHuns 1: 3arpasHeHne OTCyTCTBYET NI MMEET
CTEerneHmn MECTO TOJIbKO CyX0e, HENnpoBoasLLee 3arps3HeHne. 3arpsa3HeHne
3arpAsHeHus He 0Ka3blBaeT HUKAKOro BAnaAHUA. lNprnmep: Ynctaa KomHaTa Uin

KOHOMNLUMNOHMPOBaAaHHOE OCbI/ICHOG nomMmelLleHme.

CteneHb 3arpssidHeHus 2: 06blYHO HabngaeTcsa TONbKO Cyxoe,
HenpoBogsLlee 3arpsisHeEHME.

VIHorga MoXeT BO3HMKaTb BPEMEHHasA NPOBOAMNMOCTb, BbiI3BaHHas
KOHAeHcauwmewn. lNMpunmep: cpena B 06bIYHOM NOMELLEHN.

CTeneHb 3arpsAsHeHnsa 3: BO3HMKAeT TOKOMNpoBoasLLee
3arpsisHeHme NUNKn cyxoe HenpoBoasLliee 3arpasHeHne, KoTopoe
CTaHOBUTCA TOKOMNPOBOAALMM U3-3a KoHAeHcauun. Mpumep:
3allMLLEeHHas cpefa Ha OTKPbITOM BO3/yXe.

CrteneHb 3arpsi3HeHuns 4: 3arpsisHeHme, KOTopoe co3aaeT
NOCTOSIHHYIO MPOBOAMMOCTb 3a CHET NPOBOAALLEN NbIAN, AOXOSA
nnu cHera. lNprmep: MecTa Ha OTKPbITOM BO3ayXe.

FnaBa 16. Nomck n ycTpaHeHne HeMcnpaBHOCTEN

1. Echm ocuwnnorpacg He 3anyckaetcs nNpy BKJIAOYEHMN NUTaHWUA,

BbINOJIHUTE cneaylwme AencTBnS:

e [lpoBepbTe LWHYP MNUTaHWA, 4TOObl ybeaunTbCsl, YTO OH MPaBWUIbHO

noakKnK4YeH 1 nogadya nNATaHMA B HOpmMe,

e [lpoBepbTe

KHOMKW BKJTHOMEH A/ BbIK/THOYEH NS nMTaHWA, 4yTOObI

y6€,EI,VITbCFI, YTO OHW Ha)XaTbl, N MNP NCMNONb30BaHNN akKKyMyndTopa,

npoBepbTe, HAXOAMNTCA JZI1 OH B XOpoLUemM COCTOAHWI;

e [lpoBepbTe 6MOKMPOBKY BbIK/IKOYEHNS MUTAHUS Ha GOKOBOM CTOPOHE

ocuwunnorpada;




2.

Ecnn npobnema He ncyesHeT, CBAXMUTECH C KOMMaHmen NocTaBLMKOM,
N Mbl OKa)XeEM BaM MOMOLLLb.

Ecnn nonyyeHHble (popMbl CUrHANOB HE OTOGPAXKaKOTCA Ha AKpaHe Npum
NoAK/IIOYEHHOM WCTOYHMKE CUrHana, BbINOJIHUTE creaylowme
AencTBuA:
[MpoBepbTe NPaBUNbHOCTb MNOAKOYEHNS NPOOHMKA K pasbemy BNC;
[MpoBepbTe MPaBUIbHOCTL MNOOKNOYEHUSA MPOOHMKA K WCTOYHUKY
CUrHana;
[MpoBepbTE NPaBUNbLHOCTL BbIOOPa TUNa TPUITEpPa;
[MpoBepbTe NpPaBUIBHOCTb HACTPOMKW yCnoBuin  cpabaTbiBaHUSA
Tpurrepa;
[MpoBepbTE, NPaBUIbHO N paboTaeT NCTOYHNK CUTHaNa;
[MpoBepbTE, BKKOYEH N KaHan;
[MpoBepbTEe NPaBUNbHOCTb YCTAHOBKN KO3 dUumeHTa BEPTUKANbHOIO
mMacLTabnpoBaHus;
Y6eauntechb, 4TO NpMbop HaXoAUTCSA B COCTOSAHUM OXNOAHWUS OONHOYHOW
nocnenoBaTesibHOCTW ON1S TpUrrepa.

Auto
Set
Haxmunte , YTOObI NEpeanCKpeTN3INPOBaTb CUrHaI.

Ecnn namepeHHas amnnantyga HanpsbkeHusa B 10 pa3 6onbwe vnm
MeHblue (haKTNYEeCKOro 3Ha4YeHuA:

[lpoBepbTe, COOTBETCTBYET /M  YCTAHOB/IEHHbIN  KOS(PPULNEHT
3aTyxaHus KaHana KoappuumeHty  3aTyxaHus dakTnyeckn
MCMONb3yeMOro nNpPobHMKa

Oto6paxxeHne ¢opmbl curHana €ctb, HO OHO He MOXET ObITb
CTabWMNbHbIM:

[MpoBepbTE WCTOYHUK TpUrrepa B MEHKO Tuna Tpurrepa, 4Tobbl
yb6ennTbecs, YTO OH COOTBETCTBYET (PaKTUYECKU NCMONb3YEMOMY KaHany
CUTrHana;

[MpoBepbTe TN Tpurrepa: onisa obulero curHana UCnosnb3yeTcs PeXum
Tpurrepa no ppoHTy, a ANa BUAEOCUIrHana — pexunm Tpurrepa no BUAEO.



5.

6.

7.

8.

icnonb3yeTcs TONbLKO NpPaBU/IbHbIA PEXNM Tpurrepa, opma curHana
MOXET OTobpaxaTbCsa CTabuNbHO;

[MpoBepbTe YpPOBEHb LWyMa WCTOYHWKA CUrHana. YCTaHOBUTE PEXUM
CBAA3N Tpurrepa Ha MofaBfeHME BbICOKMX 4acTOT WAW MNOAaBfEHME
HN3KMX 4acToT, 4TOoObl OTMUIBLTPOBATb BbICOKOYACTOTHbIE WA
HN3KOYaCTOTHbIE LUYMOBbIE MOMEXW.

dopma curHana ortob6pakaeTcsi, HO He cooTBeTcTBYyeT opme
BXOJHOI0 CUrHana:

MpoBepbTe MPaBUbHOCTb HACTPOWKK PeEXrMa COMPSXKEHUA B MEHIO
KaHana.

Run
Ecnn nocne HaxaTtmsa Ha KHOMKY -, -HeT n3obpaxeHmsa Ha

awncnnee:
Ybeautecb, 4TO ycTaHoBNeH pexum Tpurrepa «Normal» m ypoBeHb
cpabaTbiBaHMA TpUrrepa He BbIXOgUT 3a npenenbl GopMbl CUrHana.
YcTaHOBUTE UEHTPanbHbI YPOBEHb TpUrrepa U YCTAaHOBUTE PEXUM
Tpurrepa «Auto».
[MpoBepbTe, 0OTOGpaxaeTca N n3o06paxxeHne Ha BECb 9KpaH, 1 ecnmn aa,
BbINOUTE N3 pexnma rnokasa.

Ecnn otobpaxeHme CTaHOBUTCA MeaJsieHHee MNoc/ie YCTaHOBKW
cpenHero BpemMeHu Bbloopku:
Ecnn cpegHee Bpemsa npesbillaeTr 32, 9TO HOpPMAanbHO, 4YTO 00LaA
CKOPOCTb CTAHOBUTCA MeO/IEHHON.
MO>XHO YMEHbLUNTb CpeaHee BPeEMS.

OTto6paxxaeTrca chopma BOJIHbI IECTHULbI:

OTO sAABNEHMEe ABNAETCS HOpPMalbHbIM, MOCKOJIbKY CTPOYHas pa3BepTka
CNALIKOM Mana, N €€ MOXHO YBENNYNTb, 4YTOObl MOBLICUTb
rOpV30OHTaNbHOE pa3peLLEHNE N YYULLINTbL OTOOpaXeHune;

Tun oTobpaxeHns MOXeT ObiTb «IMHEMHbIM». CoeguHeHne mexay
TOYKaMmn BbIGOPKM MOXET MNPUBECTU K OTOOpPaXeHuo cTyneH4yaTowm
dopMbl curHana. 9Ty NpobremMy MOXHO PeLUnTb, YCTAaHOBUB PEXUM



OTOOpaXXeHna «To4YKa».

9. MNMpn oTobpaxeHnn c¢opmbl cCurHana HabnropgaeTca yCTOMYMBOCTb

n3o06paxxeHunsn:

[JaHHOoe ABneHWe HABNAETCA HOPMalbHbIM, TMOCKOJ/IbKY BpeMs
COXPaHEeHUA MOXEeT OblTb YCTaHOBMEHO CAULWIKOM 6onblinMm, a
coxpaHeHne dopMbl CUrHana CBUOETENbCTBYET O COXPaHEHUNn
BUOMMOCTU,

MpryrHa MOXET 3aKkI4YaTbCA B TOM, YTO PEXMM BbIOOPKM YyCTaHOB/EH
Kak ormbawLinin, n ero MOXHO W3MEHUTb Ha HOpPManbHyto dopmy
CUrHana gns HopMaJsibHOro oTobpaXeHns

10.Bo Bpems nsmepeHuns n3amepeHHoe 3HauyeHme oTobpa)kaeTcs Kak ------

OTO fIBNEHMe fBNSieTcss HopmManbHbiM. Ecnn opma curHana kaHana
oTobpaxaeTcs 3a npegenamun obnactu OTobpaxeHus, N3MepPeHHoe
3HayeHMe oTobpaxaeTca  Kak = ------- . Ecnn  otperynunposaTtb
BEPTUKA/IbHYIO  YYBCTBUTENIbHOCTb KaHana Wanm  BepTUKanbHOe
NoNoXeHne, N3MepeHHOe 3Ha4YeHe MOXET OTOOpaxaTbCsl NPaBUJIbHO;

OTO ABNEeHME ABNsSieTcs HopMasnbHbiM. Ecnn B obnactn oTtobpaxeHus
dopMbl cuUrHana OTCYTCTBYET MOJMHbIA LUK CUrHana, n3MepeHHoe
3HayeHMe MOXEeT oTobpaxaTbCcsa KakK ----- . Ecnn ctpoyHasa passepTka
CKOPPEKTUPOBaHa, W3MEPEHHOE 3HadyeHme Oyaget oTobpaxaTbcs
NpPaBUbHO.

OTO HOpMasbHOE SIBIEHNE, N NBMEPEHHOE 3HadeHne popMbl cUrHana
BIN® oTtobpaxkaeTcsa Kak ------- :

11.®Pannbi CSV He mMoryT 6bITb BbiIGpaHbl NPU 3arpy3Ke 3TajioHa:

Pannbl CSV He gaBnawTca nopgepxuneaemMbiM (GopmaTomM, KOTOPbIN
MOXXHO 3arpy>aTb B 9TaJIOHHblE KaHasbl.

12.Ha)xmMmunTe KHOMNKY BO BpeMs UCMosib30BaHMA ocuymnnorpacda, 3sByKoBom

CUrHan He pa3gacTcs:
[MpoBepbTE NPaBUIbHOCTb HACTPOMKIN TPOMKOCTIW 3BYKa.



13.MoaceeTka ocymnnorpada nvmeeT HN3KYH APKOCTb:
e [lpoBepbTe NPaBUIbHOCTb HACTPOEK MOACBETKMN.

14.Dopma BoNHbI Npy NepemMeLLeHN pe3Ko MeHseTcs:
e [lpoBepbTe, 0TOOpPaXKaeTcsa N N306pa)keHre Ha BECb 9KPaH.

15.KaHan oTkno4yaeTcsa B aBTOMaTN4ECKOM peXxumme:
e JTO fABNEHME ABNSAETCA HOpManbHbIM. B aBTOMatnyeckom pexume
KaHan ¢ amnnutygon meHee 10 mB 6yaeT oTkt04EH.

16.Mpwn HaxxaTun Ha PyHKLMOHA/IbHbIE KHOMKW PeaKunn HeT:
e [lpoBepbTe, 0TOGPaXkaeTca N N3obpaxeHne Ha BECb 3KPaH.



Fnasa 17. O6cnyxmBaHme n noanepxka

O6sa3aTtenbcTBa NO 06CNY)XXMBaHMIO: [APAHTUMHDBIA CPOK Ha MPOAYKLMIO
cocTaBnsgeT oguvH rog C MOMEHTa OTrpy3kn N TPU MecsiLa Ha akceccyapbl,
PEMOHT 1 06CNyXMBaHME NPOAYKLNN.

KomnaHma npepocTtaBnsieT ycayrm NO PEMOHTY W TEXHUYECKOMY
ob6cnyXnBaHMIO NPOAYKLMNN.

O6sasatenbctBa no pemMoHTy: KomnaHus o068a3yeTca MCNonb30oBaTb
OpUrMHanbHble 3aBOACKME OeTanu Ans  U3genuh, Bo3BpallaeMbixX
nonb3oBaTenieM O PEMOHTA (Mo rapaHTK NN HET).

Ob6sa3aTenbcTBa NO cpokam ob6cnyxmBaHumsa: KomnaHus NnpeaocTaBuUT OTBET
C yKasaHMeM CPOKOB M CTOMMOCTU peMoHTa B TeuyeHume 30 paboumx gHen
nocne noslydeHuns NpoaykTa, BO3BpaLLEHHOro Nosib3oBaTenem aasa peMOoHTa.

Hawwm KOHTaKTHble AdHHbIe

000 «C-TexHonomxucy» (MHH 7736361753)

Appec mectoHaxoxaeHus: 119049, r.Mocksa, yn.[loHckas, .13
TenedoH: +7 (499) 739-13-37

ONeKTPOHHasa noyTa: support@vesna-lab.ru



tel:7736361753
mailto:support@vesna-lab.ru

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.

/\ Bummanme: o nsbexarue noBpexaeHus ocumnnorpada nnm npobHMKoOB
He noABepranTe WX BO3OENCTBUIO al3pPO30Nen, XNAKOCTEN WU
pacTBOPUTENEN.

OuncTka ocumnnorpaca

[MpoBepsanTe ocumnnorpad 1 NPoOHMKN Tak YacTo, Kak TOro TpebytoT ycnosus
akcnnyaTtaunn. [1ns o4NCTKM BHELLHEN NOBEPXHOCTW BbINO/THUTE crieaytoLime
ONencTBUA:

e licnonb3ymte MArkyto TKaHb A1 YyOaneHunst bl C  BHELUHEWN
NOBEPXHOCTU ocumnnorpada n npobHMKoB. byabTe 0CTOPOXHbI, YTOObI HE
nouapanaTb CEHCOPHbIA 9KpPaH BO BPEMS YACTKW.

e [lna oumcTtkm ocumnnorpada MCNonb3ynmTe MSArKyto TKaHb, CMOYEHHYIO
Boaowu. [1pn aTom, oTKOYUTE NUTaHME. [1poTupanTe MArKUM MOIOLLINM
cpeacTtesoM M Bodon. He mcnonb3ymnte egkme XMMUYECKUE YUCTSALME
CpeacTBa, YToObl HEe NOBpeAnTb ocumnnorpad nnm npobHuK.

e OuumcTnte BEHTUNALUMNOHHOE OTBEPCTME MSAMKOW LLIETKON, YTOObl OHO He
3acopsinocb. He ncnonb3lymnte egkme XMMmMyYeckme YUCTSLWME CcpeacTsa,
4YTOObI HE NOBPEAUTb MAaTEPUHCKYIO NMaTy ocuwnnnorpada.

e Ecnm HeobxooMMO OUYMCTUTb BEHTUAATOP, OOpaTUTECH K cCrneunanucty
nocnenpogaxHoro o6cnyxmBaHus, 4Tobbl He NOBpPeAnTb ocumnnorpad.

& MpenynpexaeHune
lNepen 3apspgkovi ybeamTech, YTO rpubop Cyxoui, YTobbl M36exaTb KOPOTKOro 3aMbiKaHWSI WJIA TPaBM,
BbI3BaHHbIX B/IArou.



MpwunoxeHune b: TpaHCcnoOpTMpPOBaHME N XpPaHEHME

TpaHcnopTupoBaHune

Morpy3ska u Bbirpy3ka ynakoBaHHOro npubopa [OO/MKHA MNPOBOAUTLCSH
aKKypaTHO, WCK/oYas yaapbl U noBpexaeHums  ynakoBku. [lpwu
TpaHCNOpPTUPOBaHUMN  Mnpubopa cnegyet  ycTaHaBNMBaTb  COMMacHO
HaHEeCEeHHbIM Ha ynakoBKe 3HakaM. He gonyckaeTca KaHTOBaHMe.
[lonyckaeTca TpaHCNoOpTUpPOBaHME Mpubopa B yMakoBKe MpeanpuaTmg
N3roTOBUTENS BCEMW BUOAMMW 3aKpPbITOro TPaHCMopTa C YCIOBUSIMU
TpaHcnopTupoBaHma no [OCT 22261-94 pgna rpynnbl 3: -Temnepatypa
okpyxatouiero sosgyxa ot munHyc 40 °C go 60 °C; - oTHocuTenbHas BNaXXHOCTb
Bo3ayxa npu 25 °C He 6onee 95 %j;

Mpnbopbl pa3pellaeTca TpaHCMNOPTMPOBATb B YNakOBaHHOM BWOE B
YCNOBUAX, WCK/OYaOLWNX BHELWHWE BO3OENCTBUS, CMOCOOHbIE BbI3BATb
MeXaHn4eckme NoBpeXaeHUs U HapyLLUTb LEeNOCTHOCTb YNakoOBKW B NyTU
cnepoBaHus. [lpn TpaHCNOPTMPOBaHMM [[O/MKHA ObiTb MpeaycMoTpeHa
3alnTa oT nonagaHmsa atTMmocdepHbIX 0CaAKOB U MblIN.

Tpombl cygoB, Ky3oBa aBTOMOOUNEN, NCMONb3yeEMbIE 011 NEPEBO3KMN, HE
OOJIKHbI coaepXaTb NapoOB KNCOT U LLEN0oYen, arpecCrBHbIX ra30B 1 OPYrixX
BPEeLHbIX npumecen, Bbl3bIBaOLLNX KOPpOo3uto. [Mpnbopsol,
TpaHCNOPTUpPYyEMble BO3AYLUHbIM TPAHCMOPTOM, AO/IKHbI pacrnonaratbCcs B
ynakoBKe B OTan/MBaeMbIX repMeTU3NPOBaHHbIX OTCEKaX.

XpaHeHme

Mpnbopbl A0 BBEAEHUA B 3KCMyaTauMio OO/MKHbl XPaHUTbLCA B YNakOBKe
npennpuaTus — N3roToBUTENA NPY TemMnepaType OKpyXalLlero Bosgyxa um
OTHOCUTENBbHOWM BNAXHOCTWU COM/TaCHO TEXHUYECKUM XapaKTepucTmkam Ha
npubop.

B nomeLleHmnax ana xpaHeHna coep>XaHve MNbiiv, NapoB KNCMOT U LLENOYEN,
arpecCcuBHbIX ra3oB 1 OPYrnx BPeaHbIX MPUMECEN, Bbi3biBaOLLINX KOPPO3UIO,
He OO0/HKHO NpeBbillaTbh COAepXaHNe KOPPO3NIMHO — aKTUBHbIX areHToB A1s
atmocdepbl Tna 1 no NOCT 15150-69.



MpwunoxeHune B: NMpmnHagnexHocTn
CraHpapTHbIe NpMHagNEeXXHOCTN

1) MaccuBHbIM NpobHMK MSP500: 4 wr.
2) MNepexogHuk MSP-BNC: 4 wir.

3) CeteBon apganTep (24 B DC, 5A): 1 wr.
4)

5)

CeTeBown WHYp X 1
KpaTkoe pykoBogcTeo no akcnnyataumm OVA: 1 wr.

KomnnekTtywouwume NPUHaQIEe)XHOCTN, npuobpeTtaemble 3a
OONOJIHNTENbHYIO NnaTy

6
7

) YemopaH/cymka gna ocumnnorpada
)
8) OunddepeHumanbHbI NPOOGHUK
)
0

BbICOKOBONBLTHbLIN NPOGHMK

9
10) ONTOBO/IOKOHHbI N30NPOBaHHbIV MPOGHUK

ToKOBbI NPOBGHUK

[aHHOe pyKOBOACTBO MOXET ObiTb M3MeHeHO 6e3 npeaBapuTenbHOro
yBeAOMJIEHUS.

Copep)xaHme AaHHOI0 PyKOBOACTBA CYMTAETCSA BEPHbIM.

KomnaHma He HeceT OTBETCTBEHHOCTM 3a HeC4YacCTHble cnydyam wmnnm
onacHoOCTM, BO3HUKLUME B pe3ynbTaTte HenpaBMHbHOVI AKcnayaTaunnm
nonb3oBaTesiem.

Hn opgHa opraHmsaumsa wnm oTAEeNnbHOE /MU0 He uMeeT npaBa
ayo6nmpoBaTtb, KONMMpPOBaTb WAM W3BNEKaTb W3 copepXummoro 6es
paspeweHuna komnaHmm 000 «C-TexHonopxme» (MHH 7736361753)


tel:7736361753

