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1 HASHAYEHUE

Mporpamma  "UsbOscilloscope" (manee no Tekcty - [lporpamma)
npegHasHadyeHa [And  MOHUTOPUHra, COXPaHeHust WU aHanusa MpUHATbIX
aHanoroBbIX U UMGPOBbLIX CUrHAsOB.

Mporpamma paboTaeT ¢ ycTtponctsom USB-ocumnnorpada (ganee no Tekcry
- YCTpOMCTBO).

Mpn pabote c YcTponcTBOM HeobXoaMMO BLIMOMNHATL TpeboBaHus
6esonacHocTu (CcMm. n.7).

2 ObWWMNE CBEOEHUA

Mporpamma MoxeT paboTaTb B ABYX peXnmax:

1 - pexum 1-, 2-, 4-, 8- KaHaNbHOro aHanoroBoro ocuunnorpada;
2 - pexxum undposoro 4 nnu 8 - kaHanbHOro aHanuMsaTtopa.

O6a pexuma [lporpamMmbl MO3BOMSAKT  OCYLLECTBNATb  MOHUTOPWHN,
N3MepeHne 1 3anncb UCCregyemMoro curHana B peanbHOM pexume BpeMeHu, a
TaKKe MONyYeHMe >XXECTKOW KOMWW CcurHamna npuv BbIBOAE €ro Ha nedatb Unu
anekTpoHHom konun B Buge JPEG-pucyHka.

Takke [Mporpamma cHabXeHa npocTenwMmn OYHKUUMAMU pedakTUpoBaHUSA
3anucaHHbIX CUrHarnos.

2.1 Pexxum aHanorosoro ocuunnorpada
- KonnyecTtso aHanorosbix BXxogoB 8.
- KaHanbHoCTb ocuunnorpada: 1, 2, 4, 8 (no sbibopy).
- PaspsagHoctb ALIM: 12 6ur.
- [lnana3oH BXOQHOro HanpsXXeHus:
+/- 15 B ¢ anckpetHocTbto 7.3 MB (8x0dHou denumerns 1:1)
+/- 150 B ¢ auckpeTtHocTbio 73 MB (8HewHul denumerns 1:10).
- MakcnmanbHas yactoTa oumdpoBkn Ha kaHan: 250 kl'y
(125 kl'y - B 2-x KaHaIrbHOM pexume,
50 kl'y - B 4-X KaHanNbHOM pexunme, 25 Ky - B 8-n KaHanNbLHOM pexume).
- Pexxum oundgpoBKU: HeENpepbIiBHbLIN.
- BxogHoe conpotuenenue: 1 MOmM.

LononHumerbHble 803MOXHOCMU: CBOOOAHOE MEPEKNIOYEHNE BXOAHbIX
KaHanoB (BO3MOXHOCTb MOAKMNIOYEHNA KaHana ocuunnorpadga k nwobomy um3
dm3nyeckmx BXxodoB "Ha nety").
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2.2 Pexxnm undpoBOro aHanusartopa
- KonnyectBo umgpoBbix BXoA0B: 4 unn 8.
- Pexxumel: 4-x, 8-1 kaHanbHOro aHanuaartopa.

- MakcnmaneHasa 4dactota oundpoBkn: 500 KI'y - 4-X KaHaNbHbIM PEXNM,
250 K'Y - 8-1 KaHanNbHbIN PEXUM.

- Pexxum oundppoBKU: HenpepbIBHbLIN.
- BxogHoe conpotuenerue: 10 kOm.

2.3 Kpatkoe onucaHue lNporpammsbl

- Pabotaetr noag onepaumoHHbiMuM cuctemamm (OC): Windows 98/Me,
Windows 2000/XP.

- OCHOBHblE BO3MOXXHOCTU: PEXNM OTODpaxeHus + 3anucb + M3MepeHue B
peanbHOM MacluTabe BpeMeHV 0JHOBPEMEHHO.

- lnanasoH wwkKarnbl pa3BepTKu:
pexnm aHanorosoro ocuunnorpada - 100 mkc/gen. — 1 c/gen.;
pexunm unudpoBoro aHanmnsatopa - 50 mkc/gen. — 1 c/gen.

- QnanasoH LWKanbl HanpskeHna (mMosibko 8 pexume aHasio208020
ocuunnoepaga). 50 wmB/pen. - 5 B/gen. (0.5 B/gpen. - 50 B/gen. npwu
ncnonb3oBaHuu genutena 1:10).

- PeXnm CUHXpOHM3aUUKU: ONS CUHXPOHU3AUUW UCMonb3yeTcs nobon K13
kaHanoB ocuwunnorpaga. CMHXpPOHM3aLMs OCYLLECTBMASIETCA MO nepeagHemy Wnu
3agHeMy (ppOHTY 3a4aHHOrO YPOBHS.

- MuHumanebHoe Bpemsi  3anmcu  (NpU YCNOBUMW  Hanuyusi  OUCKOBOro
NPOCTPaHCTBA):

MakcumarnbHas MuHumanbHoe Bpems
Pexnm OoC yacToTa ounpoBKN, P
KU 3anncu, MUH
ocumnnorpacha 250 47
Windows 2000/XP

LnMdpoBoro 500 71
aHanmsartopa
o z
LchpOBOTO Windows 98
aHanmaartopa 500 35
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- MakcmarneHbIn pasmep ganna:

npun OC - Windows 2000/XP - 1 I'Ganr;
npun OC - Windows 98 - 512 Mb6anT.
- ameputenbHbin WHCTPYMEHTapun: max/min/cpegHee

HanpﬂmeHme/amnnMTy,qa, BpemMd, HaCToTa.

- Pexnm oTtobpaxeHna cpegHero (MMKOBOrO) 3HAYEHUS HaNpsKeHWa Ha
MarblX pasBepTKax.

- BbixogHble dopmaThl: BuHapHbin dann, JPEG, nonyyvyeHne XeCcTkom Konum
ocumnogorpamMmbsl NpyM NOMOLLK neYyaTu.

- PeanunaoBaHbl npocTtenwmne yHKUUKM pegaktuposaHmst GBuHapHoro canna.

2.4 TpeboBaHusA K pecypcam

Mporpamma paboTaeT nog onepaumoHHbIMU cuctemamn - Windows 98 SE,
Windows Me nnn Windows 2000/XP.

MwuHMManbHble TpeboBaHNSA K KOMMNbIOTEPY:

Pentium Il, 233 MHz, 128 O3Y, HDD 1 UDMA, Hanunyne USB 1.1
(USB 2.0) nopta, SVGA.

BHumaHue! gna pabotbl [lporpammbl B peanbHOM pexume BpeMEHU
Heobxoaumo, 4YTobbl YcTponcteo USB-ocumnnorpada 6bino nogknioyeHo kK USB-
nopty komnbtoTepa (MK).

3 ONMNCAHUE OKOH NMPOIrPAMMbI

3.1 OcHoBHOE OKHO lMporpammbl
Mocne 3anycka "UsbOscilloscope.exe" Ha akpaHe NOABUTCA OCHOBHOE OKHO
Mporpammel (puc.1).

OcHoBHOe okHO [Mporpammbl UMeeT MeHo [1] € BbinagawWUMN MNOAMEHIO,
naHeslb UHCTPYMEHTOB [2] U CTPOKY cocTosiHuA [3].



2] UshOscillosco pe

B((=1E

. N MUV

[oOToE. ..

USB Oscilloscope

¥CTROHCTED FOTOED,

puc.1. OcHoBHOE OKHO [Mporpammeil.
KHONKK naHenn MHCTPyYMEHTOB AyOnupyoT onuMu Bblinagarowmx NogMEHHO.

MeHto "®ann" (puc.2):

Onuus KHonka
BblNagarowiero naHenu HasHaueHune
NoAMEHIO WHCTPYyMEHTOB

OTKkpbITb Pann = 3arpyxaet OuHapHbIn dann
ocuumnogorpamMmmel

Coxpanutb ®ann = CoxpaHsieT OMHapHbIN goann
ocuunnodorpamMmvbl

CoxpaHuTb Kak.. CoxpaHseTt GMHapHbIN Grann

- ocuunrioorpammbel ¢ yKkaszaHMEM  UMEHMU

dranna

CoxpaHunTtb CoxpaHseTt BblAeNeHHbIN doparMeHT

BblAEeNeHHbIN - ocumnnogorpamMmmbsl B OMHapHbIN doann

y4acToK

MevaTb = OcyuwecTBnsier BbIBOA Ha neyartb
ocumnogorpammel
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CoxpaHuTtb Kak
KapTUHKY

CoxpaHsieT ocumnnodgorpammvy B Buge JPEG-
PUCYHKa

N3MeHUTb a3blk

Boibop A3blka uHTepdenca [Mporpammbl
(pycckumn/aHrnnumckmnin)

NocnegHun
OTKPbITbIN doann

Cnucok pannoB, € KOTopbiIMM NocnegHee
Bpemsi paboTtana lNporpamma

hain

OTKPEITE Dakn

111w

MzMEHHMTE ASBIK

Belxon

2] UsbOscillosco pe

¥npaeneHWe OTofpakaTe [MoMOWE

Chrl+D

Alt+F4

B=1e3

J U L

WCTPORCTED MOTOED,

puc. 2. MeHto "®ann" c Bbinagatowmm NOAMEHHO.
MeHto "YnpaBnexune":

Onuus KHonka
BblNagaroLlero naHenu Ha3HnayeHune
NoAMEHIO WHCTPYMEHTOB
Ctapt/CTon o 3anyck/octaHOBKa pexuma ocuunnorpada
(aHanunsaTopa)
3anucb & 3anyck/ocTaHOBKa onuun 3anmcu
3arpysuTtb 3arpyxaetr  dhann TUMOBbLIX  HACTpPOek
HaCTPOWKM e nonb3oBaTens

nonb3oBaTtens
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CoxpaHuntb CoxpaHeHne avna TUMOBbLIX HACTPOEK
HaCTPOWKM A& nosnb3oBaTens
nosnib3oBaTensd
Yaanutb YpaneHve  davna  TUNOBbLIX  HaCTPOeK
HaCTPOWKM X nosnb3oBaTensd
nosnib3oBaTensd
Linknnyeckas BknioyaeT (BbIKIOYAET) PeXuM LMKINYECKON
3anucob - 3anucu
MeHto "Kannbposka":
Onuus KHonka
BbiNagatoLlero naHenu HasHayeHune
NOAMEHIO WHCTPYMEHTOB
AHanoroBbI Bxog, 1 -
AkTnBmnsaums Awnarnora KannbpoBKu
aHanorosoro Bxoga 1 — 8
AHanoroBsbI Bxoa 8 -

MeHo "OTobpaxaTb":

Onuus KHonka
BbliNagaroLiero naHenu HasHa4deHue
NoAMEHIO WHCTPYyMEHTOB
MaHenb i OTtobpaxaTtb/cnpsstaTb NaHenb WHCTPYMEHTOB
WHCTPYMEHTOB (puc.1 ykasatenb [2])
[MaHenb cTaTtyca OTtobpaxaTtb/cnpaTaTb  CTPOKY  COCTOSIHUSA
(puc.1 ykasatens [3])
N3meputenbHyto OTtobpaxaTtb/cnpsaTaTb N3MepPUTESbHYH
naHenb naHerb
MeHto "Tomoub":
Onuus KHonka
BblNagaroLlero naHenu Ha3HnayeHune
NnoAMEHI0 MHCTPYMEHTOB
O nporpamwme.. ? BblBOOUT OKHO C uWHGOpMauMeEn O BepPCUSX

NporpamMMHbIX 1 annapaTHbIX CPeaCTB




4 PABOTA C NPOrPAMMOM

4.1 Bbi6op pexuma paboTbl (ocumunnorpad/aHanusaTtop)
BknioyeHne  (BblkntoyeHue) pexuma ocuunnorpada  ocyLecTBnseTcd

HaxaTuem Ha KHonky “ctapTt/cton" © (BO3MOXHO anbTEPHATUBHbBIA PEXUM
BKIMKOYEHNS - NPU UCMONb30BaHUN OMLUUK HACTPOEK NMosnb3oBaTens cM. n. 4.5).

Mporpamma oToOpaxaeT Aguanor Bblibopa pexuma paboTbl (puc.3).
YcTtponctBo paboTtaet B AByX pexmmax - 1,2,4,8 - KaHanbHOro aHanoroBoro
ocuyursnnoegpaga vnn 4-, 8- KkaHanbHOro uMgposoro aHasnuzamopa. Kcnonbsys
ananor, Bblbepute HeobOXoAUMbIA pexum paboTbl U Tpebyemyk KaHanbHOCTb.
3anyck pexxuma paboTbl ocyLecTBAgeTca HaxxaTuem kHornkn "OK™.

Quxnnorpad

Pestura: © Ananoroseid ™ L WepoEsoil aHanMsaTop

F.on. kaHanoe: |B>< -

puc.3. uanor Bbibopa pexuma paboTbl [Nporpammebl.

4.2 Pexxum aHanorosoro ocuunnorpada
4.2.1 MaHenb ynpasneHus ocuunsorpacda

B neBon 4actu 3KpaHa MO BepTuKanu pacrnofioXxXeHa naHernb ynpasreHus
ocuunnorpadga. [aHHad naHenb WMeeT 3NeMeHTbl YnpaBlfieHUs KaHanamu,
PEXMMOM pas3BepTKU U CUHXPOHU3aunn (puc.4 ykasatens [1]).

4.2.2 lNaHenb HaCTPOWMKM KaHana

Ans Hacmpouku napamemposg KaHasia ocumnnorpada ncnonb3yeTca naHesb
HacTpoKrku KaHana. [JaHHas naHenb n3obpaxeHa Ha puc.4 ykasatens [2].

MaHenb no3BonsieT BbibpaTb OAMH M3 aHanoroBbiX BXOOO0B ocuunnorpada
Anst oTobpaxeHns Ha TEKyLLEM KaHane UM BPEMEHHO OTKMYUTbL OTobpaXkeHue
Ha TeKyllem KaHane. Bo3aMOXXHO OCyLLeCTBUTb MHBEPCUIO NPUHUMAEMOro CUrHana,
3agaTb MOSOXEeHWe HyneBonM INMHUM Ans BblOpaHHOro KaHana, onpeaenuTtb
3HavyeHue "ycunenus", uBeT M BBeCTM UMSA curHana. llocnegHasa onuua paet
BO3MOXHOCTb COXPaHWTb UMA curHana B ¢hann ana yaobctsa ero AanbHenwen
naeHTudmKaumu.
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- MaHenb ynpaeneHus ocuunnorpada:

1 - KHOMKa akTMBU3aLUuKM NaHenmn HacTPoMKn kaHana (6),

2 - 3HadeHue ycuneHus, BbibpaHHoe onda kaHana (6),

3 - aHanorosbIv BXoA, BblbpaHHbIN Ans kaHana (6),

4 - KHOMKa akTUBM3aLMW NaHEeNM CUHXPOHM3aLnN,

5 - kaHan cnHxpoHmnsaumm (Ne kaHana, BbIGpaHHOro Anst CUHXPOHMU3aL MK,
nnn "OFF", ecnn CMHXpOHU3auus OTKITOYEHA),

1.6 - TekylLlee 3Ha4YeHME pasBeEPTKH,

1.7 - pexunm oTobpaxeHus.

2 - [laHenb HacTponkn KaHana:

2.1 - KHOMKM Bbl6opa aHanorosoro Bxoaa (1-8),

2.2 - OTKMIOYUTb OTOBpaxeHne curHana no JaHHOMY KaHany,
2.3 - uHBepcua curHana,

2.4 - BepTMKarnbHOE NOSIOXEHNE HYNEBOro oTcyeTa ANA KaHana,
2.5 - 3HayeHue ycuneHus Ans KaHana,

2.6 - BblbOp UBETaA ANA OTOOpaXeHus curHana,

2.7  -wum4d KaHana,

2.8 - 3aKkpbITb NaHEesb.

[MonoxeHne HyneBon NUHUK OTOBpaxaeTcsl CTPenkon u LUMgpon ¢ HoMepom
kaHana. CTtpenka v uudpa uMeT 3afaHHbI nonb3oBartenem useT (puc.4
ykasatenb [2.6]). HyneBoe cmelleHMe HaxoauTcs Yy BEepXHen KpoMKu obnacTu
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oTobpaxeHuss ocuunnodorpamm. 3HadyeHus "ycuneHuma" 3apgatoTcsa B BonbTax
(MMNMBONbTax) Ha KIMETKy W3MEpUTENbHOW CeTKM (M3MepuTenbHas ceTka —
NYHKTUPHbIE NMHUK, pasgensowme obnactb oTobpaxeHnsa ocunnnodorpamMmm Ha
namepuTenbHble KBagpaTbl).

4.2.3 PexXxnm CUHXpOHU3aumm

Pexum CUHXpOHU3auUU W3MEHAETCA MpyM MNOMOLWM MaHenn ynpasBrneHus
CUHXpOHM3aumen. [laHHas naHenb n3obpaxeHa Ha puc.5 (ykasatenn [1]).

Crs
2
ERY
CEY
o]
o]
s1¥] 1] ez ca ca] s o cr co 5% [ % [umee | . =] swepecs | 0 = [X]

Tms ﬁ
Aw PP

puc. 5. lNaHenb ynpaBneHns CUHXPOHU3aUNeN.

1.1 - KaHarn cuHxpoHusaumn (C1-C8),

1.2 - CUHXPOHM3ALMA OTKINKOYEHA,

1.3 - CMHXPOHM3aUUs Mo nepegHemy (PpoHTy,
1.4 - CMHXpPOHM3aLMs Mo 3agHEMY (DPOHTY,
1.5 - ypOBEHb CMHXPOHM3ALNN,

1.6 - 3a4epXKa CUHXPOHM3aL MK,

1.7 - 3aKkpbITb NaHEsb.

CUHXpOHM3aUMA OCYLLECTBASETCA NO O4HOMY M3 MCMNOSIb3YEMbIX KaHanos
ocumnnorpada C1-C8. lNpu HeobxoaMMOCTU BO3MOXHO OTKITIOUYEHUE pexnma
CUHXPOHM3aLUMN.

Tun dpoHTa curHana, no KOTOPOMY OCYLIECTBNSAETCS CUMHXPOHM3auus,
ornpegendeTcs KHONKamu g ﬂ (puc.5 ykaszatenu [1.3], [1.4]).

[MoporoBbIn YpOBEHb CUHXPOHM3AUUN 3adaeTcsa 3MneMeHTamu ynpaslieHus
naHenun ynpaeneHusi cuHxpoHmnsaunen "Ypon." (puc.5 ykasatens [1.5]).
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MonoxeHne oTtobpakaemoro curHamna OTHOCUTESNbHO TOYKU CUHXPOHM3ALUM
n3MeHsieTcs anemMmeHToM "3agepxkka" (puc.5 ykasatensb [1.6]).

B cnyyae HeynoBneTBOpeHMsi MapaMeTpoB CUrHana BblOpaHHbIM 3HAYEeHUAM
pexumMa CUHXpOHM3aumm B obnactu oToOpaXkeHWs MOSIBUTCSt CTaTUYeCKUA Kaap.
Ecnu paHHoe cocTosiHMe npoaormkaeTcsa Mo UCTEYEHUU BPEMEHU MaKCUMarbHOM
3a0epXKN CUHXPOHM3aLUMKM, B BepxHEM neBOM Yriy obnactn oTobpaxkeHust

o ¥

> )
HauMHaeT mepuaTb MKoHka EE= (puc.6 ykasatens [1]), npeaynpexaatowas o6
OTCYTCTBUM CUHXPOHM3aLUMN.

Mpn BKNOYEeHUM ocumnnorpada (aHanmsaTtopa) Ha ManbiXx pas3BepTkax
HabntogaeTcs 3agep)Xka MOMEHTA CUHXPOHM3auuum. OTO CBS3aHO C TeM, 4TO
ocuunnorpady (aHanusaTopy) HeobXOAMMO HaKOMUTb OOCTaTOYHbIA  ANS
obecneveHuns BCero gmanasoHa CMeLeHnin pasmep AaHHbIX.

@ UsbOscilloscope - E:V0scilloscopelNoname. tmp
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JaKpEITE NaHENE WCTPORCTED 3aMYWEHD, KO-B0 KaHanoes: &

puc.6.

4.2.4 Pexxnm pasBepTKku

Pexum pa3zsepmku ycTaHaBnmBaeTcsa npu nomowim anemeHTa "Bpemsa/gen.”
(puc.4 ykasatenb [1.5]). 3HayeHWe pasBepTkM onpenenseT BpeMeHHON UHTepBarn
B KINETKE N3MEepPUTESIbHOM CETKN 06nacTn oTobpaXKeHus:.
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BepxHsass rpaHuMua OuanasoHa pas3BepTKM  3aBUCUMT OT  BbliOpaHHOM
KaHanbHOCTU N COCTaBISET:

0.1 mc ana 1 kanana,
0.2 mc ana 2-x kKaHanos,
0.5, 1 mc anga 4-x n 8-n kaHanoB COOTBETCTBEHHO.

HwxHaa rpaHnua ognHakoBa OJd BCEX PEXUMOB N COCTaBIAET 1 CeKyHay Ha
aerneHue.

Ona passepTok HauvHas ¢ 20 wmc/gen BO3MOXHO BblbpaTb pexum
omobpaxkeHusi cugHasna cM. puc.4 ykasatens [1.6]. [JaHHbIN 3rieMeHT ynpasneHuns
nmeeT aBa "nonoxeHunsa":

- cpeaHee 3Ha4deHue - "Av.",
- pexunm oT Nuka ao nuka - "P-P".

[Mpn NepeknioyYeHUn TeKyLWUN pPexumM MapKMpyeTcs MNOLCBETKOM MO Kpasm
OaHHoro anemeHTa. lNpu BbibpaHHOM pexnme "Av." - cpegHee 3HayeHue -
Kaxxgasi Toyka obnactm oTobpaXeHusi COOTBETCTBYET CpeaHEMY 3HA4eHuto
CUrHana B AaHHbIi MOMEHT BpeMeHu. Ecnu e BblbpaH anbTepHaTUBHbLIA PEXUM
"P-P" - OT nuKa OO nNUKa -, Kaxable ABe TO4YKM OTObBpaxarT nooyepenHo
MWUHMManNbHOE N MakCMMarbHOE 3Ha4YeHue curHana.

4.3 Pexxnm undpoBoro aHanumsartopa

YnpasneHue napameTtpamu pexnma L1 poBOro aHanunsaTopa
OCYLLUECTBNSAETCA  MNpU  MNOMOLUM  aHanorMyHbiX  PEXMMY  aHaroroBoro
ocuunnorpadga a3nemMeHTOB ynpasneHus. [loaToMy B gaHHOM pa3sgene 6yayt
PacCMOTPEHbI OTNINYMS B AfIEMEHTAX yrpaBreHus:.

Kak n B pexume aHanorosoro ocuunsiorpacga, OCHOBHbIM 3fIEMEHTOM
yrnpaBneHns pexuma uucpoBOM aHanusaTop SABNAETCA MaHernb ynpaseHus.
Ee Bug v yHKuun abCconoTHO WMOEHTUYHbI NaHenu YnpasfeHUs B pexume
aHanorosoro ocuunnorpadga (cm. n.4.2.1).

[MaHenb napamempoes kKaHasa aHanormyHa naHenu HacTPOWKU napameTpoB
KaHana B pexume aHanoroBoro ocuunnorpada (cm n.4.2.2), oTnuyne coctaBnset
pa3MepHOCTb napameTpa "Ycunenue". [1na pexuma umgpoBoro aHanmsaTtopa oH
3a4aeTcs B KrneTkax U3MepuTeNibHON CETKU ANs €AUHUYHOIO 3Ha4YEeHUs curHana.

Pexxum CcuHXpoHu3auuu 3afaeTcs aHanornyHblMM CcpeacTBamMu, Kak U B
pexume aHanorosoro ocuwunnorpadga (cMm. n.4.2.3). B otnuuum ot aHanorosoro
pexmnmMa B LMPPOBOM peXMMe OTCYTCTBYET INIEMEHT, onpeaensowmnin noporosbIv
YPOBEHb CUrHana.

YnpaBneHne pexumMoMm pal3sepmiKu OpPraHM3oBaHO WAEHTUYHO pPeXumy
aHanoroBoro ocuunnorpadga (cm. n.4.2.4). Otnuynem aBNgeTCa BEPXHUN npenen
avana3oHa passepTku. OH cocTtaBnseTr 50 mkc ana 4-x n 0.1 Mkc ans 8-n
KaHasIbHOro PeXXuMoB.
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4.4 BKnoyeHue pexuma 3anmcu

[ns coxpaHeHna 1 nocrneayrowero aHanusa ocumnnodgorpamm B Nporpamve
npegycMoTpeH pexmnm 3anucun. Onuust 3anucn OCTynHa B 0BOMX pexunmax
paboTbl ocumnnorpadga (aHanoroBom v LMPOBOM).

3anncb  BKNOYaeTcs (BbIKMKOYaeTcd) nNpuM NOMOLWM  ONuuUM  MEHIO

"YnpaBneHue/3anucb" MNM  COOTBETCTBYIOLLEN  KHOMKOW * naHenm
WHCTPYMEHTOB. MakcmanbHbIi pa3mep pawnna, paBHO Kak M MakCcMMasribHas
ANUTENbHOCTb  3anncu, 3aBUCUT OT OMNEPaALMOHHOM CUCTEMbI, AOCTYMHOrO
NpoCTpaHCTBa Ha OuUCKe (rae yctaHoBrieHa [lporpamma), a Takke KonmyecTsa
KaHanoB 1 pexuma paboTtbl ocumnnorpadga (aHanmsaropa).

Mpn BKNOYEHMN pexXuma 3anucu B MNpaBOM YacTU CTPOKM COCTOSIHUA
oTobOpaxkaeTca MakcMmanbHO BO3MOXHasi OMUTENbHOCTb 3anucu Ons TekKyLwmx
napameTpoB paboTbl ocuunnorpada (aHanu3atopa) W ANUTENBbHOCTb
3aMnCcCaHHOro Ha TeKyLWMn MOMEHT doparmeHTa. [Mpn OOCTUXEHUM MaKCUMarnbHO
BO3MOXHOW ONUTENbHOCTU 3anucu (onumsa LUKINYECKOW 3anucu  BbIKITOYEHA)
[Mporpamma aBTOMATU4YECKM MEepexoguT B pPexXuMm npocMoTpa 3anvcaHHOro
GuHapHoro danna. B pexume 3anucu ocumnnorpad (aHanusaTtop) npogosnkaeT
paboTtaTtb Kak M paHee, 3a WCKNIYEHMEM TOro, YTO M3MEHEHME pas3BEPTKU
CTAHOBUTCS HE BO3MOXHbIM. ECnu onums UnKnnM4eckom 3anmncu BKITHOYEHa, TO npu
OOCTMXKEHUM MaKCcMMarbHOro pasmepa dgawnna lNporpamma npogosikaeTt 3anncb C
Hyneeson nosnummn avna. Takum obpasom, 3anucb NpoaoskaeTcs 6eCKoHeYHO
A0 MOMEHTa nNpUHYAUTENbHOW OCTaHOBKU. lMcnonb3ys OaHHY  ONuumio
HeobXo4MMO y4YecTb, YTO NPU NEPEXOAE K HyNeBon oTMeTKe dparna npegbiayulas
MHGOpMaUUa yHU4YTOXaeTcs!

4.5 NMpocmoTp 6MHapHLIX hannos

Pabota c nporpammon B pexume npocMoTpa OuHapHbIX hannos
ocuunnorpada (aHanusaTopa).

Kak n B pexume ocumnnorpacda (aHanusatopa) yripasreHue rnapamempamu
omobpaeHusi CUrHanoB OCYLECTBAAETCA MNpU MOMOLWM NaHenu ynpasfeHus,
pacnofioXXeHHOW B fieBOM 4YacTu 3kpaHa (No BepTukanu). Bug gaHHOWM naHenu
npueeaeH Ha puc.7 ykasartesnb [1].

YacTb 93nMemMeHTOB [daHHOWM naHenn WMeeT WOEHTUYHOE Ha3HadeHue
anemMeHTaM naHenu ynpaeneHuss ocuyussioepagha B pexume ocuunnorpada
(aHanusartopa) cMm. puc.4 ykasatenn [1].

[Ana u3MmeHeHus napamempo8 KaHasia WCNOnb3yeTCs [aHesls HacmpouKku
KaHana. [JaHHas naHenb n3obpaxeHa Ha puc.7 ykasaTtensb [2].
MaHenb nossonseT (puc.7 ykasatenu [2.X]):

- BKJTOYUTb UNWU BPEMEHHO OTKMOYUTL OTOOpa)keHMe No TEeKyLeMy KaHany
(ykasatenu [2.1] n [2.2));
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- OCyLLEeCTBUTb MHBeEpCUo curHana (ykasatens [2.3]);

- 3agaTtb NOSIOXKEHMe HyNneBoW nNuHMM Ona  BbIOpaHHOro  kaHana
(ykasartenb [2.4]);

- M3MEHWUTb 3Ha4veHus "ycuneHna" (ykasartensb [2.5]);

- W3MEHWUTb 3Ha4YeHus uBeTa W UMeHu curHana (ykasartenu [2.6] u [2.7]).

i,
L4 NTTE

i,
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puc.7. MNanenb ynpaeneHus [1] n naHenb ynpaBneHna kaHana [2] B pexume
npocmoTpa GuHapHbIX hansos.

Ans  nydwen  Bu3dyanusauMm  HM3KOYACTOTHOrO  CUrHana WM ero
HWU3KOYACTOTHOW COCTaBMnALWEeN NaHenNb ynpasneHus no3BonseT “cxkaTb’ curHan
BO BPEMEHHOM WHTepBane. [aHHyt (QYHKUMIO BbIMOSTHAET anemMeHT "Tekyuiee
cxaTtume" (puc.7 ykasatensb [1.1]). [Mpn ncnonb3oBaHnn pexnma cxatuns (3HadeHune
cxkaTtus Bbiwe 1:1) pexmm oTobpaxeHus MHpopMauum N3MEHAETCS 3r1EMEHTOM
naHenu ynpasneHus pexum omobpaxeHusi cuzHasna cM. puc.7 ykasatens [1.3].
Ero pyHKUMM MOEHTUYHBLI COOTBETCTBYIOLLEMY 3JIEMEHTY MaHenun ynpasrieHus B
pexume ocuunnorpada (aHanusartopa) cMm. n.4.2.4.

Tekylulee 3Ha4YeHNe MHTepBana BpeMeHU Ha AerieHne N3MepuTeribHOM CeTKU
oTobpaxkaeTtcsa anemeHToM “Bpems/gen” cwm. puc.7 ykasaTtensb [1.2].

M3MeHeHUs1, BHECEHHbLIE B HACTPOWKY KaHanoB, MOryT OblTb COXpaHEHbl B
dann n ucnonb3oBaTbCAd B JanbHeulemM MNpu ero odyepenHow 3arpyske. Ecnn
AaHHble N3MeHeHNsa OblnNn BHECEHbl N TeKyLWMIn hann 3akpbiBaeTcs, Nporpamma
BbIBOOUT OKHO C coobuweHnem "XoTuTe COXpaHUTb U3MeHeHuna?", npegnaras
nosfib3oBaTeNto BHECTU TEKYLLME HACTPOMKM KaHanoB B OMHApPHbIN dhann.
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[MepemelieHne akTmBHoW obractn oTobpaXeHusi CUrHanoB BO BPEMEHHOM
WHTepBane (NO ropu3oHTanu), a Takke BepTUKaNbHOE CMeLLeHWe Bcero nons
CUrHanoB OCYLLUEeCTBNAeTCH Npu NOMOLLM rOPU30HTarIbHOM U BEPTUKAIIbHOW NOJI0C
npokpyTku (scroll bar) unu knasuw (cTpenka Brneso, BNpaBo, BBEPX, BHU3, a TaKxKe
KHoMok knasunaTtypsbl "Page UP", "Page Down", "Home", "End" ).

B kpanHel npaBoM 4acTU CTPOKM COCTOSAHUS OToDOpa)kaetcss MNorfiHoe u
Tekyulee BpeMsdA. Tekylulee BpeMs - UHTepBar BpPeMEHW OT HYyNeBOro oTcyeTa
BpeMeHn BuHapHoro danna 4o HyneBown nos3vunmn N3MepuUTENbHON CETKN TEKYLLIEN
obnacTtu otobpaxeHus (KpanHee neBoe NooXeHne N3MepUTENbHON CETKN).

Ans ebiderieHuss omoesibHO20 y4acmka BO BPEMEHHOM MHTepBane dawvna
ncnonb3yetca Mblwb. [loMecTute Kypcop MbIlM B MECTO >Kenaemoro
Hayana (KoHua) yvyacTka W, HaxkaB NEBYH KMaBully MbllLX, NepemMelante ee K
Tpebyemomy KoHUy (Hayany). Ecnu Bblaensiemsli HTEpBan nNpeBbIlLIAeT pasmMep
obnactn oTobpaxeHus, TO MNpuU AOCTMXKEHUM NEBOWM (NpPaBoKr) rpaHuL AaHHOW
obnactn ygepxuBante Kypcop HenoaBwkHO. [NMporpamma Oyaet aBTOMaTU4ECKU
casuratb obrnactb oTobpaxeHuss B Tpebyemom HanpaBneHun, MnoCcTENEHHO
Hapawmeas Temn. [Mpn OOCTMXKEHUM XenaeMmoro MecTta KoHua (Hadyana) ydacTka
BblAENEHNA OTNyCTUTE NEBYIO KNaBully MbIWKW. Tenepb BblAENEHHbIA Y4aCcTOK
MOXHO COXpaHuTb B BMAe OMHapHoro darna, pacnedaTtaTb UM COXPaHUTb B BUAE
kapTuHkn (B JPEG dopmate). bonee nogpobHO 0 nevaTn U COXpaHEHUM KapTUHKN
cm. n.4.9., n.4.10.

4.6 PaboTa c ¢hannamm nonb3oBaTeNIbCKMX HAaCTPOEK

[aHHas onuwns ncnosmnb3dyetTca pAand Cco30aHUA TUNOBbIX HACTPOEK AOnd
Hanbonee 4acTto npon3soanNMbIX M3MepeHVIVI.

dann HacTpoeKk nonb3oBaTend XpaHUT BblOPaHHbLIM PEXUM, HACTPOWKU
pas3BepTKX, KaHamnoB, CUHXPOHM3aAUUW W [aXe BKYaeT 3HayeHue BXOAHOro
Aenurensa Ongd Kaxaoro n3 Ucnofnb3yeMblX KaHanos.

dann HacTpoek MOXHO co3faTtb NyTeM MOAUGIMKALUK YXKE CYLLECTBYHOLLEND
unn onpegennTb WM3HayanbHO 3anyckoOM WM HACTPOWMKOM OAHOro0 U3 PEXMMOB
ocuunnorpada (aHannsaTtopa). MIHbIMK crioBamun, HaCTPOMKKN ocumnnorpada gnsa
npoBeeHN UW3MEPEHU OonpeadeneHHoro Tuna curHana(oB), MoryT ObiTb
COXpaHeHbl B ann npu nomowm onuum MeHio "CoxpaHUTb HaCTPOUKM

nonb3oBaTens” UM KHOMKM NaHesnm MHCTPYMEHTOB & Mpn BbIGOPE OAHOIO M3
dhannos Nnonb3oBaTeNbCKUX HacTpoek  ocuunnorpad aBTOMaTU4YECKMN
HacTpamBaeTCH Ha NPoBeAEHNE N3MEPEHUIN 3aaHHOro TUna curHana(os).

Bbibop hanna nonb3oBaTenbCKMX HACTPOEK OCYLLECTBIISETCA NPU MOMOLLM
onunn MeHw "3arpy3anTb HaACTPOUKWU MNoONb3oBaTenAaA” WM KHOMKU naHenu

WHCTPYMEHTOB o
Ana ypaneHusa danna HacTpoek B nporpaMme onpegernieHa onuus MeHIo
"Ypanutb HaCTPOUKM Nonb3oBaTena" 1M KHonka naHenm NHCTPYMEHTOB X
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4.7 NpoBeaeHne N3MepeHNn NnapamMeTpPOB CUrHana

[MpoBegeHne w3MepeHUn BO3MOXHO B pearlbHOM pexnmMe BpeMeHU
ocuunnorpadga (aHanusartopa), a Takke npu paborte ¢ 3anucaHHbIM BGUHAPHLIM
dannom. lNporpamma NoO3BONSET NPOM3BOAUTL U3MEPEHUSI cpeaHero (MUKOBOro)
3HaYeHU HaNPSPKEHNSA U Pa3HOCTM HaNPSKEHUN, a Takke BPEMEHHOro MHTepBarna
N 4acTtoTbl. Bce unamepeHnss ocCyLLeCcTBASAOTCA NPU MOMOLUM M3MEPUTENBHON
naHenu (cMm. puc.8) n mapkepos (cMm. puc.9).

(o))

@_. 1 V3237 my
¥.0 0000y
2 V3265 m
M 0,000
3 V3338 m
M 0,000
4 V3352 me
M 0,000
5 . 3265 mi
M 0,000
§ V. 3251 m
2 0,000
7 V3251 md
M 0000
g V3251 m
0000
T 0000
F: 0.000 Hz
V13237 my
H$:0000%
V3237 my
Vi-5:0.000Y

5

bk

puc.8. NameputenbHasa naHesnb:
- HOMep KaHana,

- UHOMKATOP  HOMepa  KaHana, Mo  KOTOPOMY  BblBOAUTCS
aononHuTensHas nHgopmauns (ykasatenu [7], [8], [9], [10]),

- Tekywiee (cpegHee) HanpsbkeHue ocuunnodorpammbl kaHana 1 B
TOYKe, Ha KOTOpPYIO yKasbiBaeT mapkep 1 (cm. puc.9),

- Tekywass (cpedHsi) pasHOCTb HanpsKeHun ocumniogorpamMmmel
kKaHana 1 B To4kax, 3afaHHbIX Mapkepamn 1 n 2 (cm. puc.9),

- UHTepBan BpemeHn T mexay mapkepamu 1, 2 (cMm. puc.9),
- 3HaveHune yactotbl 1/T mexagy mapkepamu 1, 2,

- MakCUManbHOEe 3Ha4YeHWe HanpsXeHUsi B TOYKEe ocuunnogorpammel,
Ha KOTOpPYK YKasbiBaeT Mapkep 1, Ans KaHana, no KOTopoMy
BbIBOAMTCS AONONHUTENbHAs nHdopmauns (cm. puc.10),

- MakcuMarnbHasa pasHOCTb HaNPsSPKEHWn B TOYMKaxX ocumnnogorpammel,
o003Ha4yeHHbIX Mapkepamun 1 u 2, Ona KaHana, no KOTOpPOMY
BbIBOAMTCS AOMNONHUTENbHAas nHdopmauns (cm. puc.10),
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9 - MUHUManbHOE 3HA4YeHWE HanpPsKEHUS1 B TOYKe ocuumnnodorpamMmmel,
Ha KOTOpPYK YKasbiBaeT Mapkep 1, Ans KaHana, no KOTopoMy
BbIBOAMTCS AONONHUTENbHas nHdgopmauns (cm. puc.10),

10 - NMKOBAsi Pa3HOCTb HamMpsKEeHUW B TOYKe ocumnnodorpaMmmbl, Ha
KOTOPYIO yKasblBaeT Mapkep 1, Ans kaHana, no KOTOPoMy BbIBOAUTCS
aononHuTenbHasa nHgopmaums (cm. pmuc.10).

Ha wn3mepuTenbHOW naHenu pacnosioXeHbl 3MeMeHTbl, OToGpaxatoLine
TEeKylwme WnNu cpegHue 3HayYeHUs1 HanpsbkeHusl, PasHOCTU HanpskeHun ans
aHarnoroBoro pexuma unm forM4yecku ypoBeHb U U3MEHEHME YPOBHSA AS1S pexuma
aHanuasaTtopa. 3TK AaHHble 0TOBpaXxatoTCs NO KaXXaoMy U3 akKTUBHbIX KaHanoB Ans
MOMEHTOB BPEMEHMN, KOTOPbIE 3a4atnTCAa NONTOXEHNAMU MapkepoB (1) - (2).

[anee no HanpaBneHWO BHU3 PacrofioXXeH 3MeMeHT, KOTOpbIn oTobpaxaeT
BpeMeHHon aumanasoH (T), orpaHudeHHbin  Mapkepamn (1) - (2), n
cooTBeTCcTBYOWY emy vYactoTty (1/T) cm. puc.9.

puc.9.

Kak nokasaHo Ha puc.9: HanpsbkeHue onpegensietca no Mmapkepy (1),
Pa3HOCTb HaNPSPKEHNN COOTBETCTBYET PA3HOCTUN HaNpshKEeHUN Mexay ToYKamu, Ha
KOoTopble YKasblBalOT mapkepsbl (1) n (2).

onemeHTbl ykasatenu [7], [8], [9], [10] puc.8 akTUBM3NPYIOTCA TOMLKO MNpU
paboTe ¢ aHanorosbiMM AaHHbIMK Ha pa3BepTkax B AvanasoHe oT 20 mc/gen. oo
1 c/pen. B pexume ocuunnorpada wunmM npu UCNofb30BaHUM OMuUUK  CXKaTUA
(ckatne > 1:1 cm. puc.7 ykasatenb [1.1]) B pexume npocmoTpa OMHApPHOro
danna. 3T anemeHTbl OTObpaxarT WMHGOPMaUUKD TOMNbKO Mo “BblbpaHHOMY”
kaHany. OH nomevyaeTtcs (CTpPenkon BHM3) B JIEBOM 4YacTuU MPSIMOYrOfibHUKA,
oToOpaxaroLLero ero cpegHue 3HayeHus (cMm. puc.8 ykasaTtens [2]).

Lns usmeHeHus Homepa KaHasla He06X0AMMO NEePEMECTUTb KYPCOp MbllN Ha
HOMep ycTaHaBnMBaemoro kaHana (cM. puc.8 ykasatenb [1]) U1 HaxaTb feByto
KnaBuLly MbILLW.

Puc.10 — o0ObsCHAET, KakMe 3HadyeHusi curHana oTobpaxkalT AaHHble
3f1ieMeHTbI (N5 HarnNA4HOCTU TOSLWWHA MapKEePHOW NIMHUM YCINOBHO YBENUYEHA).
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puc.10.

Mpn HeobXxoAMMOCTM MNaHesflb  MOXHO  crpsaTatb WM 0TOOpasuTsb,
BOCMOSb30BaBLUMCH onuunen MeHto "OTobpaxaTtb/3amepuTtenbHyo naHenb".

Lnsa nepemeweHUss Mapkepog8 WUCMONb3yeTCs Mbllb WX KaBULIK
KrnaBuaTtypbl "cTpernika BneBo", "cTpenka BnpaBo”. [1py ncnonb3oBaHnUM MblIN
nepemMeLLeHne OCyLLeCTBSETCA cneayowmm obpasom:

- noaBeanTe Kypcop Mblln K "pykoaTn mapkepa" (kBagpat, pacnosioXXeHHbIN B
HWXKHEN 4YacTu 3KpaHa NoL MapKepPHOW JIMHUEN),

- HAXXMUTE JIeBYIO KraBuuly MbIlUK WU, TMepemMecTuB MapKep B HYXHYIO
no3nuuto, oTNycTuTe KnasuLly.

Mpn mncnonb3oBaHuM KnasuaTtypbl: Mapkep (1) nepemeltaeTca Knasullamm
"cTpenka BneBo", "cTpenka BnpaBo" npu yaepxaHuu knasuwu "Alt", a gns
nepemMeLLeHns mapkepa (2) Heobxogumo yaepxmsatb knasuiy “Ctrl”.

Pabota mapkepoB OTNu4aeTcs B 3aBMCUMMOCTM OT pexuma paboThbl
Mporpammebl. pn paboTe B pexume ocuusnnogpagha wnn aHanuszamopa oba
Mapkepa Bcerga HaxoaaTcst B obnactn otobpaxeHust ocumnnodorpamm.

B pexume npocmoTpa OuHapHoro damna wmapkep (2) "npuBssaH" K
onpefeneHHoMy MOMEHTY BpemMeHu. [loaToMy npu MpPOKPyTKE 9SKpaHa OH
nepemMewlaeTca BMeCTe C ocuunnodorpammon. Ecnn Tekyliee nonoxeHwe
Mapkepa (2) HaxoguTCsi BHE 30Hbl OTOBpaxkeHusd, OH OTCyTCTByeT B obnactu



-19 -
oTobOpaxeHusi. B aTom crnydae, npu HeobBXoOMMOCTH, NepemMecTnuTb Mapkep (2) B
NonoXeHne, KOTOPOE OrpaHUYEHO TeKyLWlen 30HOM oTobpaxeHusi. McnonbayeTcs
ONUCaHHLIN paHee MexaHU3M MNepeMeLLeHUs MapKepoB C MOMOLLLIO MbILIKW, HO
npeaBapuTeNbHO HaXXMMaeTcs N yaepxusaeTtcs knasuwa "Ctrl" knaBmnaTypsbl.

4.8 KannbpoBKa aHanoroBbIX BXO4OB

Mpn nomowm KanMbpoBKM YyCTaHaABNMBAKOTCS NapamMeTpbl CMELLEHUSA HYNS U
BennynHa MKB Ha war AL, N3HavanbHO JaHHble MapameTpbl CHUTbIBAKOTCH U3
Yctponctea. Obe aTn BENMYMHBI N 3HAYEHUE BXOOHOrO OenUTENst UCNOSb3YTCS
AN pacyeTa akTUBHbIX nNapameTpoB curHana. HeobxogumocTb Koppekuuu
AaHHbIX BENUWYMH BO3HMKAeT B psige cnyvaes, korga  Heobxoaumo
CKOMMEHCMpPOBaTb HETOYHOCTb BXOAHOIO AENUTENS UKW NPeayCcunuTens.

Koppekuuns akTMBM3NPYETCA B peXMMeE aHanoroBoro ocuunnorpada onumen
meHo "KanubpoBka/BxogHown kaHan Ne", roe Ne - Homep aHanoroBoro Bxoga
1 .. 8. Koppekuusi OCyLLeCTBNSETCSA TOMNbKO AfSt aKTUBHbLIX BXOAOB (aKTUBHbIA BXOA4
— BXOA, BblOpaHHbI B 0AHOM 13 KaHanos ocuunnorpada).

Koppekuuss npous3BoguTCs C  WUCMNOSIb30BAHMEM 3TaNlOHHOIO MCTOYHMKA
HanpsbkeHMs Mo NoKasaHUsM U3MepuTenbHOW naHenu n gumanora "KanubpoBka
aHanorosoro Bxoga Ne" (puc.11).

KanuvbpoBKa aHanoroeoro EXoaa g

Hanpsserie [ meBAuar ALM | 4579 ﬂ
Craewenme HynA [ war AL |: |-144 ill

ErogHoil genumens: (11«

OTtEHa |

puc.11. Ouanor "KannbpoBka aHanorosoro sxoga".

4.9 MNMeyatb ocumnnodorpamm

[aHHasa onuus OOCTYyMNHa B peXmnmMe npocMmoTpa BMHapHbIX hannosB 1 CNyXuT
OIS MONyYeHust XXEecTKOM KOMMW 3anucaHHoro paHee curHana. [lporpamma
Nno3BondeT pacnevaTtaTb Kak BeCb dpans, Tak U OTAENbHbIN BPEMEHHOM Y4aCTOK
ocuunodorpaMmmbl, BblOEMNEHHbLIN MoNnb3oBaTteneMm (N0 BOMPOCY BblAeNeHUs
yyacTtka cMm. n.4.5). OyHKuus akTBmanpyetca onumen meHo "Paun/Mevars” nnm

COOTBETCTBYIOLLEN KHOMKOM S nanenu WHCTPYMEHTOB. YrpaBfieHNe pPeXMMOM
nevyaTn ocyLecTBnsieTcs Npy NOMOLLM gmanora neyaTtb CM. puc.12.
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lle yarh @E|

MpuHTER

Hram: My ainhCanon Bubble-Jet BJC-4000 CeolicTEa...

Craryc:  [oToE

Tum: Canon Bubble-Jet BJC-4000

[ne: kain

K.oreHT apui;

Hu1anasoH NevaTu K.ani

{" Bee Komnuecteo Komui: |1 3:

* BruensHqe

QK | OTreHa | MpocoTp |

puc.12. Ananor neyatu.

BbibepuTte npuHTEpP, KOTOPLINA Bbl XOTUTE MCMNOMbL30BaTb, BOCMOSb30BABLUNCH

anemMmeHTOM aunanora nedaty "Uma". NapameTpbl NnpuHTEPA MOXHO U3MEHUTDL MPU
nomoLuun kHonkn "Ceouncrtaa..".

OnemMeHTbl  ynpaBneHus aunanora nedatn "Bce", "BbigaeneHwue",
CrpynnupoBaHHble B pamMke “Ouana3oH ne4yaTtu”, No3BOSSAOT 3adaTb OMuuko

neyatM Bcer ocuunnodorpamMmbl UM paHee  BbIOENEHHOro  y4yacTka
COOTBETCTBEHHO.

KHonka "MpocmoTp” auanora neyaTtu npenHasHa4vyeHa ans
npeaBapuTenbLHOro  npocmoTpa rpadpudeckon MHGopmaunn, kotopast byaer
pacneyataHa. [laHHas onuus nosfiesHa ans HacTPOMKM napameTpoB OTOBpaeHus
CUrHana C uenblo JOCTWXKEHUS MaKCMMarbHOW HarnsgHoCTUM Mpu BbiBOAE Ha
nevatb. OKHO NpeaBapuTeNbHOro NPocMoTpa n3obpaxkeHo Ha puc.13.
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B Hauano Hazang Tek. cTpan[ua: | 1 Beero ctpanuu; | 9 Brepen B koHey Hee e HraeHbWMTE

04:0m:0c:0.00 mc. Bpemlnea.:10.00 ms. Kanan 1: uma:Emk. patuuk, Bfaen:0.1V, uue.:-

puc.13. OKHO NpeaBapuUTENbLHOrO NPOCMOoTpa.

B BepxHen 4yactu OkHa npeaBapuTESIbHOro NPOCMOTPa HaxoAUTCHA NaHenb
ynpasrneHus. KHonkn "B Havano", "B koHew", "Ha3aa" n "Bnepen™” cnyxart gn4a
N3MEHEHNS aKTMBHOW CTpaHuubl. JnemeHTbl "Tek. cTtpaHuua"” u "Bcero
cTpaHuu" oTobpaxaloT MHMOpPMaLUNIO O HOMEpe TeKywen CTpaHuubl U obliem
KONMYeCcTBE MnevyaTaeMblX CTpaHuL, COoOTBETCTBEHHO. KHonku "YBenuuutb",
"YMeHbLWUTbL" NO3BONAIT N3MEHUTb TEKYLLMIA MacluTab oTobpaxkeHnsa cTpaHnubl.
B HWXHEen yactn akTMBHOM CTpaHULbl MMeeTCcs MHopMauus O BpeMeHN Hadana
N3MEepUTESIbHON CeTKM [aHHOW CTpaHuubl, BPEMEHHOM WHTepBasne CceTku U
AaHHble MO KaXOOMY W3 aKTMBHbIX KaHanos. [Ans uvHuumanusauum yHKUnmn
ne4yatn Haxmute kHonky "OK"™ amanora neyatu. Ha akpaHe nosiBuTCA guanor
COCTOSIHMS rneyaTu cMm. puc.14.

Mopoxpurte.. (OTHeHa - npepeats) E]

Tek.cTpaHuua: 2, ecero otp.: 9, 10% - BeINOAHEHD.

puc.14. lnanor coctosHnA nevaTu.
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[dnanor otobpaxaeT nHopmMaumio O TEKyLLLEM COCTOSHUM NpoLecca neyaTu.
Mpn HeobxoaMMOCTK NpepBaTh X0 NeyaTn ucnonb3ymnte knasuwy "OTMmeHa".

4.10 CoxpaHeHue ocumnnocorpammsl B rpachmnyeckom coopmare

[aHHaa onuus MAEHTUYHA OnuuUM nedYaTn U UMEET MOXOXMA MEeXaHU3M
paboTbl U Habop anemMeHToB ynpasreHusi. OTnnunemMm aBnNsSIETCA TO, YTO Kaxaas
"cTpaHmua" coxpaHsietcs B otaenbHom JPEG - danne ( *.jpg ). daHHaa onumsa
MOXeT OblTb yaobHa Ansa nonyvyeHusa rpaduyeckon KOMMu CcurHana c ee
nocneaywowmM NCNofb30BaHNMEM B Pa3fIMYHOINO poda 3SIEKTPOHHbLIX OOKYMEHTax.
Ha puc. 15 npuBeneH guanor HaCTpPOekK ONuMM COXpaHEeHUs! B BUAE KAPTUHKM.

CD)(']:EIHHTIJ B EHIE KdPTHHKH EI

K.apTuHKa

Mr4a pakina: |EZ"-.E|SCi||DSCDpE"«.SDI‘I‘IE Haimu...
Pon; YepHEIH vl
Faspewenue: [ 2048 = 1536 Tl

HuanazoH
" Bce

* BruensHqe QK | OTreHa | npDCMl:ITpETb|

puc.15. [inanor HacTpoeK onumMn CoXpaHeHns B BUOE KapTUHKN.

onemeHT gmnanora "Uma cdanna:" otobpaxaeT nyTb U NpedUKCHY 4acTb
UMeHU pansioB KapTUHOK. Ero MOXXHO M3MeHUTb nyTem BBOLA HOBOIO MUMEHU UIU
3agatb npy nomowm kHonku "HanmTtwu..". OnuyuoHanbHO [Mporpamma nosBonsieTt
3agaTtb oauH M3 uBeToB "®OH:" (6enbln UM YepHbln) U onpeaennTb ToYeYyHoe
"PaspelwieHue"” ([KonnM4ecTBO TOYEK MO FOPU3OHTaNM] X [KONMYECTBO TOYEK MO
BepTukanu]). OcTanbHble 9nNemMeHTbl ynpasreHna paboTalT aHanornyHo
OAHOMMEHHbBIM 3rIeMeHTaM guarora neyatu.
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5 COOBLWEHUA OB OWMBKAX U BO3MOXHbLIE BAPUAHTbI UX
YCTPAHEHUA
Ne Coobuenue ob Bo3MOXHble NPUYNHbBI MyT¥ ycTpaHeHus

owmnoKe

1.

HepoctaTtoyHo MecTa
Ha Oucke - UMs Oucka -
ans co3gaHus
BpeMeHHoro danna

[Mporpamme He xBaTaeT
AVCKOBOro MpoCTpaHCcTBa
ans co3faHus
BpeEMEHHOro danna, ero
min pasmep cocTasnseT
16 M6

[NonbiTanTecb
ocBOOOANTL
Heobxoaumoe
NPOCTPaHCTBO nnu
nepeHecuTe nporpammy
Ha ApYyron amck

2. | HeBepHbIN dopmar | 3arpyxaembin  ¢pann He | He ycTpaHuma
danna! ABNAETCA OMHapHbIM
dannom, wuncnonb3yembim
nporpamMmmon, Unu gaHHbIN
dann  YyacTuyHO U
NOSTHOCTbIO pa3pyLUeH
3. | YcTponctBo He | [lporpamme He ypaetcs | [poBepbTe
NOOKIIOYEHO WU HE | NOSNYyYnTb aoctyn K | NOgKMo4YeHNe
ncnpasHoO YcTponctsy Yctponctea Kk USB
ocuunnorpada nUnu | NopTy,
AaHHbIN JOCTYyN npepBaH | ydbeanTecs, 4yTO
cuctemom apameep  YcTpowucTea
yCTaHOBIEH n paboTaeT
HOpMarbHO npwn
nomMoLum MeHeKepa
YcTponcTts BaLlen
Windows OC.
Bo3smoxHo "3aBucaHue"
YcTponcTea unu Tpakra;
AN ero  ycTpaHeHus
3akponte [lporpammy,
OCTaHOBUTE YCTPOMUCTBO
npwm NoMOoLLM
MeHeKepa, BblaepHUTe
kabenb YcTtpownctea u3
USB nopta u BCTaBbTe
ero obpaTHO no
NCTEeYeHuIo 2..3 CeKyH
4. | HeBoamoxHo co3paTtb |Cucteme He  xBaTaerT | [lonbiTantech
00beKkT pecypcoB Af11 CO3[4aHus | BbIrpy3uTb apyrue
obbekTa NPUNOXeHUs nnm

neperpysute Windows
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5. | YcTtponcteo He | YCTponcTBO He pearupyeT | [lpoBeanTe oTKNOYEHNE
oTBevaeT Ha ynpasnsoLwme | u NOBTOPHOE
3anpocsil. BoaMoxHO | nogkntoveHmne
HECOOTBETCTBME BepPCUn | YCTponUcTBa  COrfacHo
apavBepa UM MUKpOKoAa | npouenype, OnucaHHOM
YcTponcTtea wnn | B n.3. JaHHOro
YcTpouncTeo "3aBncno” naparpada
6. | HeBO3MOXHO OTKpbITb | AHanormyHo n.3 gaHHoro | Hegonyctumo
YCTponcTBO. naparpada, 3a | ucnonb3oBaTb
BO3MOXHO OTKMIOYEHO | UCKITHOYEHNEM TOW | YCTPONCTBO
nnu ncrnonb3yeTcd | cutyauuu, korga | ogHoBpeMeHHo  6ornee
APYrUM NPUNOXeEHNEM | YCTPONUCTBO YXXe OTKPbITO | YeEM n3 OAHOro
paHee 3anyweHHbIM | MPUIoXeHns
NPUIIOXKEHNEM
7. | Owmnbka USB obmeHa. | lMpounsowen cbon npu | Ecnn owmnbka
YcTponcteo obmeHe no USB kaHany. | noBTopsieTcs,
OCTaHOBIEHO [MonbiTanTeCb  BTOPUYHO | U3BIIEKNTE YCTPOMCTBO
3anycTuTb pPeXUM | U BCTaBbTE €ro obpaTtHo
ocuunnorpada WUnn | CM. n.3 JaHHOro
aHanunsaTopa naparpada
8. | HeBo3amoxHO co3gaTth | [lporpamme He yaanock | BoaMoxHo
BPEeMEHHbIN haurn co3gaTb BPEMEHHbIV | HEOOCTAaTO4YHO
doann Ha TekyLlleMm ANCKe | CACTEMHbLIX  PecypcoB
CM. n.4 JaHHOro
naparpada
9. | HeBepHbIN dopmar | 3arpyxaembln  ¢pann He | He ycTpaHuma
dhanna HacTpoek SABNAETCS doannom
HaCTPOEK, WUCMONb3yeMbIM
nporpamMmon, Unu OaHHbIN
davn  YyacTU4HO  wnn
NOJSTHOCTbIO pa3pyLUeH
10.| Owmnbka nepesanucu | MNporpamme He ypaetcs | BoamoxHo dann nmeer
danna nepesanucatb amnn atpmbyt "Tonbko Aans
yteHna" (Read only)
nnm OTKpPbIT n
ncnonb3dyeTca  Opyrum
NPUNOXEHNEM.
BoamoxHo, aTpnbyTt
"3aHaToCcTN" (panna He
CHAT no npUYnHe
aHopMaribHoro
3aBepLleHns
nporpamMmeil, paHee
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Mcnosrb3oBaBLUEN
AaHHbIW hbann, B 3TOM
cny4ae Heobxoanmo
neperpy3ntb Baw K

11.

HeB0O3MOXHO

COXpaHUTb haunn

Owwnbka 3anucu ganna

BosmoxHo danmn
yKa3aHHbIM UMEHEM YXe
cyLwiecTByeT "3aHAT" unm
nmeet atpmbyT "Tonbko

ansa yTeHus".
Monpobynte Wn3MeHUTb
NMsI COXpPaHsEeMOro
davna unv nyTb
12.| Owmnbka neyatn | HeBO3MOXHO [MpoBepbTE
AOKyMeHTa OCyLLeCTBUTb MNevaTb B | KOPPEKTHOCTb Bblbopa
BblbpaHHOE YcTponcTtea nevatu, ero
nosib3oBaTenem NCNpaBHOCTb n
YcTpouncTeo rOTOBHOCTb K re4aTw,
BOCMOJ1b30BaBLUNCH
MEHeKEPOM neyaTu
13.| Ownbka neyaTu | [lo xogy neyaTtn BO3HUKIA | BO3MOXHO B cucteme
CTpaHuUpbI owmbka npuM  BbIBOAE | HE XBaTaeT pPeCypcoB
nHdopmMauum Ans | ans neyatM  BaLUEro
oyYepeHON CTpaHuLbl OOKyMEHTa.
MonbiTanTecb
BbICBOOOANTL OUCKOBOE
NPOCTPaHCTBO n
BbIFPYy31Tb
Hencnosnb3yemble
NPUNOXEHUS nnm
YMEHbLUNTb KOJIMYECTBO
nevyaTaemblx CTpaHuL
14.| HegocTtaTto4yHo Bawen Windows OC He | Nonpobynte BbIrPY3nTb
CUCTEMHbIX PECypCOB | XBaTaeT pecypcoB [OnS | HEUCNONb3yeMble
ans BbINOSTHEHUS | CO34aHUS obpasa | NpMNoXeHus nnm
onepauuu KapTUHKN 3a4aHHOro | yMEHbLUUTb
pasmepa paspelleHmne KapTUHKK
15.| HeBO3MOXHO [Mporpamme He ypaetcsa | MameHute uma danna
COXpaHUTb dann | coxpaHuTb dann | unn nyTb, nonpobynte
KapTUHKM KapTUHKM Ha YyKa3aHHbIW | BbICBOOOANTL OUCKOBOE

JAVCK

MPOCTPAHCTBO
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16.

HepoctaTto4Ho
CUCTEMHBIX pecypcoB
ans co3gaHus
NOBEPXHOCTU

[Mporpamme He ypaeTtcs
co3gatb obpas KapTUHKMK
9KBMBAIIEHTHLIM pa3mMepy
NOBEPXHOCTU NeyaTtun

Bo3moxHO B
HacTpoukax npuHTepa
BblbpaH Bbicokun DPI
(kon. Toyek Ha gonm), a

ncronb3yemas oC
Windows 98 wnim Me
nveert domsnyeckue
orpaHuyeHus,
npeBbIlWEHHbIE  JaHHOMN
ornepauuen.
MonpobynTte
YMEHbLUNTL  3Ha4YeHue
DPI,
BOCMOJ1b30BaBLUNCH

HacTporKamMu NpuHTepa

6 BO3MOXHbIE HEMUCNMPABHOCTU U METOAbl UX YCTPAHEHUA

Ne HeuncnpaBHOCTbL Bo3MOXHble MPUYUnHLI Mepbl ycTpaHeHus
1. | Mpwm paboTe | a) Cbon B Tpakte USB. a) Npownsseante
lMporpammbl B pexume | 6) «3aBncaHne» OTKINKOYEHNE n
ocuunnorpadga Yctponuctea  BCreacTBMe | NOBTOPHOE
(aHanusartopa) BbICOKOIO YPOBHSA NMOMEXWN | NOAKI0YEHNE
npowusoLuna YcTponcTaa.
aBTOMaTU4yecKas 6) lNpoBepbTe Hanuuue
OCTaHOBKa coeguHeHns mMexay
HYyI1eBOW Kriemmom
YcTtponcTtea n
NOAKMHOYEHHOMY K HEMY
MK
2. |MNpn paboTte | USB TpakT He | BbirpyauTte BCE
Mporpammbl B pexunme | obecnednsaeT Hencnosnb3yemble
ocumnnorpada HeobxoaMmyto Ang | NpunoXxeHus.
(aHanunsatopa) Ha | YcTponcTBa MponyckHyto | BpeMeHHO ocTaHoBUTE
9KpaHe  oTpaxarTcsl | CMOCOBHOCTD. [laHHas | dboHOBbIE 3aa4n.

XaoTnvyeckne gaHHble

npobnema MoxeT ObITb
cnegctenem obmena [K
Nno nokanbHOM CceTn W
Bbl3BaHa cneundgmkon
paboTbl AOpanBepa uWNu
ymn ceTa BalLLEeN
MaTepUHCKOM NnaTbl
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7 TPEBOBAHUA BE3OMNACHOCTU MNMPU PABOTE C YCTPOUCTBOM
OCUUITNIOITPA®A

Ona 3awutbl YcTpouctBa U coeauHeHHoro ¢ HuMm [MIK Heobxoaumo
obGecneunTtb BbipaBHMBaHME MUX MNOTEHUMana ¢ noTeHUManomMm obbekTa
U3MepeHun. 3To JOCTUraeTcsa NyTeM COeANHEHUsT HYNEBOM KIeMMbl YCTponcTBa
C Kopnycowm (3asemneHnuem) lNK.

Ecnun pabota ¢ YCTpoUCTBOM NPOBOAUTCA B YCITIOBUSIX NOBbILWEHHOIO
pucka nopaxeHus anektpu4vyeckum Tokom 1 MK npn npoBegeHnn namepeHnn
NOAKNIOYEH K NUTaloLWen ceTn, OH OOMKEH ObITb 06A3aTenbHO 3a3emMrieH. Ha
puc.16 nokasaHo kak cnegyeT NoakntoyaTb YCTPOUCTBO K 0O bEKTY N3MEPEHUN.

Bo nsbexaHue Bbixoaa YcTpoucTBa U3 CTpoOA
ero HyneBasi Knemma Bcerga nogkniroyaerca nepsom!

puc.16. MNogkntoyeHne YCTporuCcTBa K O6BEKTY U3MEPEHUN.
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8 NMPUNOXEHUE
PA3BOOKA PA3SBEMOB IMJIATbI USB-OCLUITNIOTPA®A

X1

= ad

A

aoosssss®ll o
X2 ;./?"
o Il

I R :'

-

O

Pa3bem Aonsa nogkn4veHusi aHanoroBbix BxogoB - X1 (DB25)

Nma curHana

Howmep BbiBOAa

KommeHTapumn

AIN1 12 AHanoroBbii BxoA, 1
AIN2 23 AHarnoroBbIn BXxof, 2
AIN3 9 AHanoroBbI Bxoa 3
AIN4 20 AHanoroBbi Bxoa 4
AIN5S 6 AHanorosbIN BXo4 5
AING 17 AHarnoroBbin Bxof, 6
AIN7 3 AHanoroBbI Bxoa 7
AIN8 14 AHanoroBbi BXxoq 8
AGND 1,2,4,5,7,8,10, 11,13, 15, 16, 18, | AHanoroBas 3emMnsa
19, 21, 22, 24, 25
Pa3zbem ansa nogknro4veHus umdcgposbix Bxogos/Bbixoaos — X2 (PLD16)

Nma curHana

Howmep BbiBOAa

KommeHTapumn

DIO1 1 LindopoBown Bxoa/Bbixoa 1
DIO2 3 LindopoBon Bxoa/Bbixos 2
DIO3 5 LindopoBon Bxoa/Bbixos 3
DIO4 7 LindppoBon Bxoa/Bbixoq 4
DIO5 9 LindppoBon Bxoa/Bbixoq 5
DIO6 11 LindppoBon Bxoa/Bbixoq 6
DIO7 13 LindopoBon Bxoa/Bbixog 7
DIO8 15 LindopoBown Bxoa/Bbixoa 8
DGND 2,4,6,8, 10,12, 14,16 Lindpposas semns
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BHyTpeHHUN pa3bem YcTpouctea ocuunnorpada — X3 (PLD6 )

Nma curHana

Homep BbiBOAA

KommeHTapun

+ 5V

1

Mano To4yHbIn BbiBOA +5B

RES 2 BbiBoa cbpoca

LED 4 CBeTOANOOHBIN
nHaunkatop (*)

GND 5,6 LindopoBas semng

* - MHOMKaTOpP noakntovaeTca mexay BeiBogamu + 5V n LED yepes 1kom

pe3ncTop.




