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1 HASHAYEHUE

Mporpamma "UsbOscilloscope" (manee no Tekcty - [lporpamma)
npegHasHayeHa pAnss  MOHUTOPWUHra, COXpPaHeHus W aHanmMsa nNPUHATbIX
aHanoroBbIX U LMPOBbLIX CUrHANOB.

Mporpamma paboTaeT ¢ yctponctsom USB-ocuunnorpada (ganee no Tekcty
- YCTpOUCTBO).

Mpn paboTe C YCTPOMCTBOM HEOOXOAMMO BLINOMHATL TpeboBaHUSA
6esonacHocTn (CM. n.7).

2 ObLLUME CBEOEHUA

[Mporpamma MmoxeT paboTaTb B ABYX peXumax:

1 - pexum 1-, 2-, 4-, 8- KaHaNbHOro aHanoroBoro ocuunnorpada;
2 - pexxum umdposoro 4 nnun 8 - kKaHanbHOro aHanusaTtopa.

O6a pexunma [lporpamMmbl  MO3BOSMIAOT  OCYLLECTBNATb  MOHUTOPWHT,
N3MepeHne N 3anncb UCCNegyemoro curHana B pearilbHOM pexmmMe BpeMEHU, a
Takke MONy4YeHNE >XECTKOM KOMWW CUrHana npuv BbiBOAE €ro Ha neyatb Wnu
anekTpoHHoun konun B Buae JPEG-pucyHka.

Tawke [lNporpamma cHabxeHa npocTenwmnmMm QYHKUMSMU peLakTUpoBaHUS
3anucaHHbIX CUrHAasIOoB.

2.1 Pexxum aHanoroBsoro ocuunnorpada

- Konn4yectBO aHanorosbix BXoAoB 8.

- KaHanbHOCTbL ocuunnorpada: 1, 2, 4, 8 (no Boibopy).

- PaspsigHocTtb AL 12 6uT.

- lnanasoH BXOQHOro HanpshKeHus:
+/- 15 B ¢ guckpeTHocCTbo 7,3 MB

- MakcumanbHas YyactoTta ounpPoOBKHU:
0n1s1 eepcuu ocyurinoepagha 1.x:
250 kl'u — ogHOKaHanNbHbIN MO PEXNM;
125 k'Y - 2-X KaHanbHbIN NOA PEXUM;
50 kl'y - 4-Xx KaHarnbHbIW NO4 PEXNM;
25 kl'y - 8-n KaHanbHbIN NOL4 PEXUM;
0n1s1 eepcuu ocyurinoepagha 2.0:
500 KI'y — ogHOKaHaNbHbIN MO PEXNM;
250 kl'y, - 2-X KaHarnbHbIV NO4 PEXNM;
125 Kl'y - 4-X KaHaNbHbIN MO PEXUM;
50 kl'y, - 8-m KaHanbHbIN NOA PEXUM.
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- Pexkum oumdpoBKU: HENpEpPbLIBHbIN MOTOK.
- BxogHoe conpotuenenue: 1 mOwm.

LornonHumernbHble 803MOXHOCMU: cBOBOAHOE nepekrni4yeHne aHalsrioroBbiX

BXO4OB (BO3MOXHOCTb MOOKIMOYEHUS KaHana ocuunnorpadga k nwobomy u3
domsnyecknx Bxogos "Ha nety").

2.2 Pexxnm undppoBoro aHanmsaropa
- KonuyecTtBo umgposbix Bxogos: 4 unu 8.
- [Nog pexumbl: 4-x, 8-n KaHanNbLHOro aHanusaTtopa.
- MakcmanbHasa YactoTa oungpOoBKN:
0n1s1 eepcuu ocyurinoepagha 1.x:
500 KI'y - 4-x KaHanNbHbIN NMNO4, PEXNM;
250 kl'y, - 8-n KaHanNbHbIN NO4 PEXUM;
0n1s1 eepcuu ocyurnoepagha 2.0:
500 KI'y - 4-x KaHanNbHbIN NO4, PEXNM;
500 KI'y - 8- KaHanNbHbIN NOA PEXUM.
- Pexxum oumppoBKM: HeNpepbIBHbLIN MOTOK.
- BxogHoe conpotueneHune: 10 kOMm.

Bepcua 2.0 ocuumnnorpacda cHabxeHa ranbBaHUYECKON  pPa3BA3KOW
nameputensHbix uenen n uenen MNK. MNapameTtpbl nsonaunu:

- TecToBoe HanpsxeHne nsonaumm 2500 B B Te4eHUN 1 MUHYTDI;
- eMKOCTb nsonsaummn He Bbiie 10 ndP;
- COMPOTUBMEHME N30MSLMM He Hike 1x10™ Om.

2.3 KpaTkoe onucaHue lNporpammbi

- lMporpamma ocuunnorpacga paboTaeT nog onepaumoHHbIMKU CUCTEMaMU
(OC): Windows 98/Me, Windows 2000/XP.

- OCHOBHbIE BO3MO>XHOCTW: pexnm 0To6pa>|<eH|/|;| + 3anncb + nU3mepeHune B
peanbHOM Macwitabe BpemMeHn o gHOBpPEMEHHO.

- [dmnanasoH wkarsbl pa3BepTku
0r1s1 eepcuu ocyurinoepagha 1.x:
pexum aHanorosoro ocuunnorpada - 100 mkc/aen. — 1 c/pgen.;
pexum undpoBoro aHanusartopa - 50 mkc/gen. — 1 c/gen.;
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0ns eepcuu ocyurnnogpagha 2.0:

pexunm aHanorosoro ocuunnorpada - 50 mkc/gen. — 1 c/gen.;
pexum umgpoBoro aHanusartopa - 50 mkc/gen. — 1 c/gen.

- [Onana3oH wWwkanbl HanpsbkeHns (mMosibko 8 pexume aHario208020
ocuyurnoegpaga):

npsimon Bxoa 1:1 - 50 mB/gen. - 5 B/gen;

BHewHun genuntenb 1:10 — 0.5 B/pen. - 50 B/pen;
BHewHun genutens 1:100 - 5 B/pen. - 0.5 kB/gen;
BHewHun genutens 1:1000 - 50 B/pen. - 5 kB/pen;
BHewHunn genmtenb 1:10000 - 0.5 kB/gen. - 50 kB/pen.

- PeXXvm CUHXpOHM3aUMU: AN CUHXPOHM3aUUKM UCMonb3yeTcs nwobon u3
kaHanoB ocuunnorpada. CUHXpOHM3AUMS OCYLLEeCTBNSETCA NO nepegHemy Unu
3agHeMy (OPOHTY 3a[aHHOrO YPOBHSI.

-Bpems 3anucu (npu ycnoBuM Hanuumsi AWCKOBOrO MpOCTPaHCTBA) And
MaKCMMarnbHbIX YacTOT OLIMMPOBKN:

MakcumanbHasa
MakcumanbHoe
Pexum oC YacToTa OUNGPOBKH,
KL BpeMsi 3anmcu, MMH
aHanorosoro 250 47*
OC:;')"””"rpacpa Windows 2000/XP 500 23
LMdpOBOro *
aHanuaaropa 500 [
aHanorosoro 250 23*
oc;l,;/lnnorpad)a Windows 98 500 12
LMdpoBOro *
aHanmsaTtopa 500 35

(*) - C YMEeHblleHnemM 4acToThl OLI,I/I(*)pOBKM BpemMA 3arncu yseJiMdnBaeTCAd B
nponopunoHaribHoe KoJfin4eCcTBO pas.

- MakcumanbHbIn pasmep danna:
npu OC - Windows 2000/XP - 1 [GanT;
npu OC - Windows 98 - 512 M6awur.

- UameputenbHbln ~ MHCTPYMeHTapun:  Max/min/cpegHee  HanpsiKeHue,
pPa3HOCTb HaNpsHKeHUN, BPEMS, YacToTa, CKBaXXHOCTb U ¢basa curHana.
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- Pexxum OTO6pa>KeHMFI cpenHero nnnm nNMKoBOro 3Ha4eHunAa HanpaxeHusa Ha
MarblX pa3BepPTKax.

- BbixogHble hopmaTbl: BuHapHbIN hann, JPEG, nonyyeHne eCTKon Konuu
ocuuMnorpaMmmebl Npy NOMOLLK neyaTu.

- B03MOXHOCTb  KOMMpeccum UMM OEKOMMPEecCUMn «Ha neTy» npu
COXpaHeHUn Wnn YTeHnn buHapHoro darna.

- lMporpamma nopgepxvBaeT npocTenume QYHKUMN  peaakTMpoBaHUS
OuHapHoro avna.

- PeanusoBaHa  QyHKUMA  aBTOMAaTM4YEeCKOro  aHanm3a  3anMcaHHOM
ocuuniorpammel Ha 6ase VBScript unn JScript dainnos c nonyyeHnem ot4yeTa,
a Takke aBTOMATUYECKONW MapKUPOBKE W KOMMEHTMPOBAHUM XapaKTepHbIX
y4acTKOB OCLMNIIOrpamMmmbl.

2.4 TpeboBaHUA K pecypcam

Mporpamma paboTaeT nog onepaumoHHbiMM cuctemamm - Windows 98 SE,
Windows Me unn Windows 2000/XP.

MwuHMManbHble TpeboBaHUSA K KOMMNbIOTEPY:

Pentium Il, 500 MHz, 128 M6 O3Y, HDD 36 UDMA, Hannune USB 1.1
(USB 2.0) nopta, SVGA.

BHumaHue! ana pabotbl [lporpammbl B peanbHOM pexXuMe BpeMEHMU
Heobxoamnmo, 4yTobbl YcTporcteo USB-ocumnnorpada 6bino nogkntodeHo k- USB-
nopTy KOMMblOTEpPA.

3 PABOTA C NMPOrPAMMOM

3.1 OcHoBHOe OKHO lNporpammsbl

Mocne 3anycka "UsbOscilloscope.exe" Ha aKkpaHe MosIBUTCS OCHOBHOE OKHO
[Mporpammel (puc.1).

OcHoBHOe OkHO [Mporpammbl MmeeT MeHto [1], naHenb MHCTPYMEHTOB [2] w
CTPOKy cocTtosiHua [3].



[iZ] UshOscillosco pe Z E| le

Mafn  ¥npaeneHWe QOToOpa®aTe  [NOMOWE

, NAMAULUVL

USB Oscilloscope

[aToE. .. WCTPOMCTED MOTOED,

puc.1. OcHoBHOe OKHO [Mporpammel

] UsbOscillosco pe ; E| fg

LEFLN Ynpaenenve  OTobpawarte  Momowe

OTHpRITE Dann Chel+i ?

1 11w

WsHEHMTE AsEIE '1 1 4 '| 1
Brlxoa, Alt+F4 \ [ \ { \ [ \

USB Oscilloscope

YCTRORCTED rOTOBD,

puc. 2. Beinagatowee meHto "dann"
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KHOMKM naHenn MHCTPYMEHTOB Ay6AMPYIOT ONUNN MEHIO.
MeHto "®ann" (puc.2):

KHonka
Onumsa meHo naHenu HasHauyeHue
WHCTPYMEHTOB

OTKpbITb Pann = 3arpyxaeTt buHapHbIn dhann ocumniorpaMmmbl
CoxpaHuTtbe ®aunn = CoxpaHseT buHapHbIn dhann ocumnnorpaMmmel
CoxpaHutb Kak.. CoxpaHseT BuHapHbIn dhann ocunnnorpaMmmbl

C yKasaHnem uMeHun gpamna
KomnpeccupoBaTtb KomnpeccupyeT v nepesanncbiBaeT TeKyLiui
paiin dpaitn
MevaTb 5 OcywectBnser BbIBOA Ha neyatb

ocuunnorpaMmmel
CoxpaHuTb Kak = CoxpaHsieT ocuunnorpammy B Buge JPEG-
KapTUHKY PUCYHKa

N3meHUTb a3bIK

Bulbop sa3blka uHTepdenca
(pyccKknin/aHrimmncknm)

[Mporpammbl

NocnenHun
OTKPbITbIN chann

Cnvcok aiinoB, Cc KOTOpbIMW MocreaHee
BpeMs paboTana lMporpamma

MeHo "YnpasneHue":

KHonka
Onuusa meHto naHenu HasHaueHune
MHCTPYMEHTOB

Ctapt/CTton o 3anyck/ocTaHoBKa pexuma ocuunnorpadga

(aHanusaTopa)
3anuncb ® 3anyck/ocTaHoBKa onuuu 3anncu
3arpysuTtb 3arpyxaet doann TUNOBbIX HaCTpoeK
HaCTPOWKK Z nonb3oBaTens
NnoJsib30BaTENS
CoxpaHuTb CoxpaHeHne dhamna TUMNOBLIX HACTPOEK
HaCTPOWNKK A nosfib3oBaTens
NnoJsib30BaTeNs
Ypanntb YpaneHne  cpanna  TUNOBbIX  HaCTPOEK
HaCTPOUKN X nosib3oBaTtend
nosib3oBaTens
Kanubposka Bbi3biBaeT nogmMeHo KanmbpoBKu
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Linknuyeckas
3anucb

BknioyaeT (BbIKNOYAET) PEXUM LIMKINYECKOW
3anucm

[MporpamMmHbIN
aenutenb
4acToThl

BkrtoyaeT (BbIKMNOYAET) PEXUM NPOrpaMmMHOro
AenuTens 4acToTbl CKAHMPOBAaHUS

HacTtpownka Ttunos
BENNYUH

Bbi3biBaeT Agnanor HaCTPOMKN TUMNOB BENUYMH

MeHto "3aknagku
KHonka
Onumns meHto naHenu HasHaueHue
NHCTPYMEHTOB
YcraHoBUTL/ Y, YcTtaHoBUTb N ybpaTb Mapkep-3aknagaky u3
Y6paTtb 3agaHHOM NO3nLUK
[MokasaTb Bce v [MokasaTb CNNCOK BCEX MapKepOB-3aKnagok
[MepemecTuTbCca K W, [MepemecTnTb 00NacTb OTODPaXXeHUsI K
npegblgyemy npegblaywemMy Mapkepy
[MepemecTntbCsa K % [MepemecTntb 0651aCTb OTOBPAXKEHNSA K
cnegyouemy cnegywuiemMy mapkepy
Ypanutb Bce Ypanutb BCce MapKepbl-3aknanku
MeHto "AHanns "
KHonka
Onumsa meHo naHenu HasHa4yeHue
NHCTPYMEHTOB
3arpysnTb CKpunT asg 3arpy3unTb dpann ckpunTa, UCNosb3yeMbIn
doyHKUMEN aHannaaTopa ocuunsiorpaMmmbl
BbinonHntb ape BbINONMHUTL CKPUNT aHanuaatopa
cKpunT ocuuniorpaMmmel
[MpepBaTb ~ [MpepBaTb BLINOMHEHNE CKpUMNTa aHanu3aTopa
BbIMNOSTHEHNE ocuunsiorpaMmmel
Ypanutb oTt4yeT % Ypanutb pesynbTaThbl BbIMOMIHEHUS CKpUNTa

aHarnmaartopa ocuussiorpaMmmbl




MeHto "OTobpaxaTb":

KHonka
Onuusa meHo naHenu HasHauyeHue
WHCTPYMEHTOB
MaHenb OTtobpaxaTb/cnpsTaTb naHenb
WHCTPYMEHTOB NHCTPYMeHTOB (puc.1 ykasartensb [2])
[MaHenb cTaTyca i OTtobpaxaTb/cnpATaTb CTPOKY COCTOSIHUSA
(puc.1 ykasartensb [3])
N3meputenbHyro OTtobpaxaTb/cnpsTaTb N3MEepPUTENBbHYIO
naHernb naHernb
NHavkaTop Bbli3biBaeT NogMeEHI0 nHOMKaTopa 3Ha4YeHUs
3Ha4yeHus
[MepenTu K [MepenTn B pexmm OTOBpaKkeHUst TeKyLLen
npocMoTpy i ocuunnorpaMmmsl
ocuunsiorpaMmmel
[MepenTu K [MepenTn B pexmm oTOOpaXkeHus TeKyLlero
NPOCMOTpPY OT4HeTa oTyeTa
ABTO BbinonHnTL aBTOMaTUYyeCKoe
MacwTabupoBaHue ] MacwTabnpoBaHue BblOENEHHOro yyacTka
y4yacTka ocuunnorpaMmmebl
CrpynnupoBaTtb 4 PaBHOMepHO pacnonaraeT HyrneBble JIMHUN
cuUrHanbol ' AOJ151 BCEX aKTUBHbIX KaHanoB
Hantn ppoHT 5 OcyLecTBUTb NOUCK 3a4aHHOro opoHTa
CUrHana no ogHoOMy 13 KaHanos
MeHto "lMNomoLb":
KHorka
Onuusa MeHo naHenm HasHaueHune
WHCTPYMEHTOB

PykoBoacTBo OTtobpaxaeT OOKYMEHT coaepxaLium
nosib3oBaTens onucaHune no paboTte ¢ nporpamMmmMom
O nporpamme.. ? BblBOOUT OKHO C MHG)OpMauUMen O BeEPCUAX

NMporpamMmMHbIX U annapaTHbIX CPeacTB
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3.2 Bbi6op pexunma pabotbl (ocumunnorpad/aHanusartop)
BkrnitoyeHne  (BblknioyeHue) pexuma  ocuunnorpada  ocyllecTtBnseTcs

HaxxaTmem Ha KHonky “crapt/cTton” © (BO3MOXHO anbTepHATUBHBIA PEXUM
BKIMIOYEHNS - MPU NCNOMb30BaHMM OMNUMN HACTpOeK nosb3oBaTtesis cM. n.3.6).

[Mporpamma oTobpaxaeT pAuanor Bblibopa pexuma pabotbl (puc.3).
YcTtponctBo pabotaetr B AByx pexumax - 1,2,4,8 - kaHanbHOro aHasioroBoro
ocyurnnoegpaga wnn 4-, 8- KaHanbHOro UMAPOBOro aHasuzamopa. Wcnonesys
anaror, Bblbepute HeobxoauMbIN pexum paboTbl U Tpebyemyro KaHanbHOCTb.
3anyck pexunma paboTbl OCyLLeCTBAAETCS HaxaTnem KHonkun "OK™.

Ouunnorpad

Pesidr: 1 Ananorossii © Lkdposoi aHansarop

F.on kaHanos: |8 -

puc.3. Quanor Bbibopa pexuma paboTbl [Nporpammel

3.3 Pexxum aHanorosoro ocuunnorpada
3.3.1 NaHenb ynpaBneHus ocuunnorpada

B neBon yacTtu 3kpaHa no BepTUKanu pacnorioxeHa naHenb YyrnpasrieHUs
ocumnniorpada. [aHHaa naHenb WMeeT 9feMeHTbl YrpaBneHua KaHanamu,
PEXMMOM pas3BepPTKU U CUHXpOHM3aumn (puc.4 ykasatens [1]).

3.3.2 [aHenb HaCTPOWKM KaHana

[ns Hacmpouku napamempos KaHasna ocuunnorpadga ncrnonb3yeTcs naHesnb
HacTpownku kaHana. [laHHaa naHenb nsobpaxeHa Ha puc.4 ykasartensb [2].

MaHenb nos3sonseT BblbpaTb OAMH M3 aHanoroBbiX BXOA4OB ocuunnorpada
Anst oTobpaxkeHns Ha TeKyLWeM KaHane uim BPEMEHHO OTKIMYNTbL OTObpaxeHue
Ha TekyweMm kaHane. BoaMoXHO OCyLLecTBUTbL UHBEPCUIO NPUHMMAEMOro CUrHana,
3agaTb MOSIOXKEeHMEe HyneBOW InMHUKM Onsa BblOpaHHOroO kKaHana, onpenenuTb
3HadyeHue "ycunenus", uBeT M BBECTU MMA curHana. llocnegHsasa onuusa gaet
BO3MOXHOCTb COXpaHUTb UMSA curHana B dann ans ynobctea ero ganbHeunwen
noeHTndukaunn. Ecnun BeibpaTtb UMSA U3 CNKUCKa TUMOB BESNMYMH, TO AaHHbIA KaHan
OynoeTt accoummpoBaH C OOAHUM M3 ONpeAdeneHHbIX B NporpamMmMme TUMNOB BENNYMH
cm. n.3.8.3. B aTom cny4ae, npu BbI30BE MHOMKATOpa 3HAYEHUA JAHHOro KaHana,
oTobpaxaemMmble BENUYUHbLI NepecynTbiBalOTCA Mo ¢opMyne B COOTBETCTBUU C
BblIOpaHHbLIM TUNOM BESNTUYUHDI.
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1 - [NaHenb ynpasneHus ocuunnorpada:
1.1 - KHOMKa aKkTMBM3aLunmn NaHenn HacTpomnkn kaHana (6),
1.2 - 3HadYeHue ycuneHud, BblbpaHHoe ansa kaHana (6),
1.3 - aHanoroBbi BXo4, BblbpaHHbIM Anga kaHana (6),
1.4 - KHOMKa akTMBM3aUUM NaHENN CUHXPOHMU3aLNMN,
1.5 - kaHan cuHxpoHusaumm (Ne kaHana, BbIbpaHHOro Ans CUHXPOHU3aLUUK,
nnm "OFF", ecnu cUHXpoHM3aumMs OTKNOYEHA),
1.6 - TeKyLlee 3Ha4YeHne pas3BepTKu,
1.7 - pexum oTobpaxeHus.
2 - [laHenb HacTpownkM KaHana:
2.1 - KHOMKM BblibOpa aHanorosoro sBxoga (1-8),
2.2 - OTKNKOYMTb OTOBpaXkeHue curHana no JaHHoMy KaHarny,
2.3 - VHBepcua curHana,
2.4 - BepTUKanbHOE NOSIOXEHWE HYIEBOro oTcyeTa Ans KaHana,
2.5 - 3Ha4YeHue ycuneHna ansg KkaHana,
2.6 - BbIbop uBeTa Ansa oTobpaxeHus curHana,
2.7 - v1Md KaHana,
2.8 - KHOMKa BblbOpa MMEHN KaHana 13 Crnucka TUNoB BENUYUH,
2.9 - 3aKpblTb NaHersb.

[MonoxeHne HyneBon NMHUN OTOBpaXkaeTcsa CTPEnKon U LMdpon ¢ HOMEpPOM
kaHana. CTpenka v uudpa uMelT 3adaHHbIA nonb3oBaTeneMm uBeT (puc.4
ykaszaTenb [2.6]). HyneBoe cMmelleHMe HaxoguTcs y BEpXHEW KPOMKM obnactu
oTobpaxeHuss ocuunnorpamm. 3HadeHus "ycuneHma" 3apatotca B BonbTax
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(MMNNMBONbTax) Ha KMEeTKy W3MEpPUTENbHOW CeTKM (M3MepuTenbHas ceTka —
NYHKTUPHbIE NMHUK, pasgensiowmne obnactb oTobpaXkeHus ocuunnorpaMmMm Ha
N3MepuTenbHble KBaapaThl).

3.3.3 Pexum cnHXpoHmn3aumm

Pexxum cuHXpoHU3ayuu W3MEeHSeTCA npu MNOMOLM MaHenu ynpasreHus
CUHXPOHU3aumen. [laHHaa naHenb nsobpaxeHa Ha puc.5 (ykasatens [1]).
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puc. 5. lNaHenb ynpaBneHns CUHXPOHU3auuen.

1.1 - KaHan cuHxpoHunsaumm (C1-C8),

1.2 - CUHXPOHM3aUuA OTKITOYeHa,

1.3 - CMHXPOHM3auus No nepeaHemMy PpPOHTY,
14 - CUHXPOHM3aLUns No 3agHemMy OPOHTY,
1.5 - ypOBEHb CMHXpPOHM3aLMN,

1.6 - 3agepXxKa CUHXPOHM3aUUMK,

1.7 - 3aKpbITb NaHersb.

CUHXpOHM3aUMs OCYyLLEeCTBNAETCA MO OAHOMY M3 MCMNOSb3yeMbIX KaHasioB
ocumnnorpadga C1-C8. lMpn HeobxoaMmMOCTM BO3MOXHO OTKIIIOUYEHME pexunma
CUHXPOHU3ALNM.

Tun poHTa curHana, MO KOTOPOMY OCYLLECTBASAETCA CUHXPOHM3auus,
onpegensdeTca KHonkamm g ﬂ (puc.5 ykasartenu [1.3], [1.4]).

[MoporoBbIN YPOBEHb CUHXPOHU3AUMW 3a0aeTcs areMeHTaMmun ynpasBrieHUs
naHenun ynpasrieHnsa cMHXxpoHusaunen "Ypo." (puc.5 ykasatens [1.5]).

[MonoxeHne oTobpakaeMoro curHana OTHOCUTENBbHO TOYKM CUHXPOHU3aLNU
n3mMeHsieTca anemeHToMm "3agepxka" (puc.5 ykasartens [1.6]).
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B ciiydae HeyadoBJ1ETBOPEHUA MapaMeTpoB CUrHasa Bbl6paHHbIM 3Ha4YEeHNAM
pexnmMma CUHXPOHM3aunn B obnactu OTO6pa>KeHMFI NoOsIBUTCA CTaTUYECKUN Kaap.
Ecnn paHHoe cocTosiHue npoaosrnKaeTcAa no ncred4eHnmn BpemMeHmn MaKCUManbHOW
3alepXKN CUHXPOHM3aLUUN, B BEPXHEM JIEBOM YII1Y obnactu 0To6pa>|<eH|/|s-|

HaunMHaeT MepuaTb MKOHKa B (puc.6 ykasaTenb [1]), npegynpexgatowaa ob
OTCYTCTBUWN CUHXPOHU3ALINN.

Mpwn BKMOYEHUMM ocumnnorpadga (aHanusatopa) Ha ManblX pasBepTkax
HabnogaeTca 3agepXXka MOMEHTa CUHXPOHM3auMu. OTO CBA3AHO C TEM, 4TO
ocuunnorpady (aHanusaTtopy) HeOGXOAMMO HaKOMWUTb [OOCTaTOYHbLIN  Ans
obecnevyeHns BCero AvanasoHa CMeLLLeHUI pa3mep JaHHbIX.

@ UsbOscilloscope - E:AOscilloscopeNoname. tmp
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3.3.4 Pexum passepTku
Pexxum paszeepmku yCcTaHaBNMBaeTCs Npu nomowm anemeHta "Bpems/gen.”

(puc.4 ykasartenb [1.6]). 3Ha4YeHne pas3BepTkM onpenenseTr BpeMeHHOW MHTepBan
B KINeTKe N3MepuUTeNbHON ceTkn 0briactn oTobpaxeHus.

BerHFIFI rpaHnua anana3oHa pa3BepTKn 3aBUCUT OT Bbl6paHHOFO KoJin4yecTBa
KaHalnoB N COCTaBIIAET.

0n1s1 eepcuu ocyurinoepagha 1.x

0.1 mc ansg 1 kaHana,

0.2 mc gnsa 2-x KaHanos,

0.5, 1 mc ans 4-x n 8-n KaHanoB COOTBETCTBEHHO.
0n1s1 eepcuu ocyurinoepagha 2.0

50 mkc gnsa 1 kanana,

0.1 mc gnsa 2-x KaHanos,

0.2, 0.5 mc anga 4-x n 8- kKaHanoB COOTBETCTBEHHO.

HwxHAs rpaHMua ogMHakoBa AN BCeX PEXUMOB M cocTaBnseT 1 cekyHay Ha
AeneHue.

Ona paseptok HaunHaa ¢ 20 mc/aen BO3MOXHO BblbpaTb pexum
omobpaxxeHusi cugHarsa cM. puc.4 ykasatenb [1.7]. JaHHbIA anieMeHT ynpasrieHus
nMveeT aBa "nonoxeHus":

- cpegHee 3Ha4veHue - "Av.",
- PEXUM OT NuKa go nuka - "P-P".

[Mpn nNepeksioYeHNn TEKYLLMA PEeXUM MapKMpyeTCs MOACBETKOWM MO Kpasim
AaHHoro anemeHTa. [lpn BblOpaHHOM pexume "Av." - cpegHee 3Ha4veHue -
Kakgaa Todka obnactu oTobpaxeHust COOTBETCTBYET CpeaHEMY 3HaYeHuto
CUrHana B AaHHbI MOMEHT BpeMeHW. Ecnn e BblbpaH anbTepHATUBHBIN PEXUM
"P-P" - OoT nuKa OO0 nNuKa -, Kaxable OBEe TO4YKM OTODpaalT noo4vyepenHo
MWHUManbHOE N MakCuMarbHOe 3HadeHne curHana.

3.4 Pexxum undpoBoro aHanmsaropa

YnpaBneHue napameTpamm pexvma LMdpoBOro aHanusaTtopa
OCyLLecTBNAETCA  NpyM  MOMOLUM  aHarorMyHbIX  PEeXUMy  aHanoroBoro
ocuunnorpada 3nemMeHToB ynpaeneHus. [MostomMy B gaHHOM pasgene OyayT
PacCMOTPEHbI OTNUYMSA B SNIeMeHTax ynpaBreHus.

Kak n B pexumme aHanoroBoro ocuunnorpadga, OCHOBHbLIM 3JIEMEHTOM
ynpaBrieHns pexuma uudgpoBOMN aHanuU3aTtop SBMAAETCA MNaHesb YyrnpaBrieHUs.
Ee Bug n dyHKkuMn abCoNTHO MOEHTUYHbI NAaHENU YrpaBNEHUA B pexumme
aHanorosoro ocuunnorpadga (cm. n.3.3.1).
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MNaHenb napamempoe KaHasa aHanorm4yHa NaHenu HacTPOMKU NapamMeTpoB
KaHana B pexume aHanorosoro ocuunnorpadga (cm n.3.3.2), oTnnyme cocTtasnseT
pa3MepHOCTb napameTpa "YcuneHue". [ing pexunma umgppoBoro aHannsatopa oH
3afaeTcs B KfeTkax U3MepuUTeNbHON CEeTKM ANst €ANHUYHOMO 3Ha4YeHns curHana.

Pexxum cuHXpoHU3auuu 3afaeTcs aHanorMyHbiIMWU cpeacTtBaMn, Kak U B
pexume aHanorosoro ocuunnorpadga (cm. n.3.3.3). B oTnnymm OT aHanoroesoro
pexnma B UMEPPOBOM peXumMe OTCYTCTBYET 3fIEMEHT, Oonpeaesnsownin noporosbin
YypOBEHb CUrHana.

YnpaBneHne pexumMomM pa3eepmku OpPraHn3oBaHO WOEHTUYHO pPEXUMY
aHanorosoro ocuunnorpadga (cm. n.3.3.4). OTnuunem ABnNAETCA BEPXHUIM npeaen
ananasoHa pas3BepTku CM. Tabnuuy.

Bepcua ocuunnorpacda 1.x 2.0
4-X KaHanbHbIN PEXUM 50 mKc 50 mKc
8-1 KaHanbHbIN PeXum 0,1 mc 50 mKc

3.5 Bknro4yeHue pexuma 3anucu

[ns coxpaHeHus u nocreaywero aHanusa ocuunnorpamm B [Nporpamme
NpeaycMoTpeH pexum 3anucn. Onuus 3anucn JocTynHa B 0BoMX pexummax
paboTbl ocuunnorpada (aHanorosom n LMGpPoBOMm).

3anucob BKI1lO4aeTCA (BbIKJ'IPOL-IaeTCFI) npu nomMmoLuun onunn MEHIO

"YnpaBneHue/3anucb” unM  COOTBETCTBYIOLEN  KHOMKOM b naHenmu
MHCTPYMEHTOB. MakcumarnbHbii pasmep danna, paBHO Kak M MaKcMmarnbHas
ANUTENbHOCTb  3anucu, 3aBUCUT OT  OMepauMoOHHOW CUCTEMbl, [LOCTYMNHOrO
NpocTpaHCcTBa Ha Aucke (roe ycrtaHoBreHa [lporpamma), a Takke KonuvyecTBa
KaHanoB 1 pexuma paboTbl ocumnnorpada (aHanusartopa).

[Mpn BKMOYEHUM pexrMma 3anucu B MpPaBOWM YacTU CTPOKU COCTOSAHUSA
oTobpaxaeTca MakCMMasribHO BO3MOXHaA OfUTENbHOCTb 3anucu Ond TEeKyLmx
napameTpoB paboTbl  ocuunnorpadpa (aHanusaTopa) W ONUTENbHOCTb
3anuUCcaHHOro Ha TeKywuih MOMeHT dparmeHTa. [Npn OOCTUXEHUN MakCuMarnbHO
BO3MOXHOW ASIUTENbHOCTU 3anucy (onuus UUKITMYEeCKOM 3arnvcu  BbIKIIoYeHa)
[Mporpamma aBTOMATUYECKM NEepexoauT B pPexum nNpocMoTpa 3anuCaHHOro
BuHapHoro cpanna. B pexume 3anucu ocuunnorpad (aHanusatop) npogosmkaeT
paboTaTb Kak W paHee, 3a WCKIIOYEHMEM TOro, YTO WU3MEHEHUEe pa3BepTKU
CTaAHOBUTCS He BO3MOXHbIM. Ecnun onuusa Uukrinyeckoun 3anucu BKOYeHa, TO Npu
AOCTMXEHNN MaKcuMarbHOro pasmepa dganna Nporpamma npogoskaeT 3annch C
Hyneson nosvumn panna. Takum obpasom, 3anucb NpogosmkaeTcsa 6GeckoHeYyHOo
A0 MOMEHTa MNPUHYOUTENbHOM OCTaHOBKW. lMcnonb3ys  OaHHy  ONuuio
HeoOXoAMMO y4ecTb, YTO NpU Nepexoae K HyrneBon oTMeTKe hanna npegbiayLlias
MHGOPMaLINA YHUYTOXaETCS!
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3.6 NMpocmoTp OMHapHLIX channos
Kak n B pexunme ocuunnorpada (aHanusartopa) yripasrieHue rnapamempamu
omobpa)keHuUsi CUrHanoB OCYLLEeCTBMAAETCA MNpU MOMOLLM MNaHenu yrpasBeHnd,
pacrorioXXeHHOW B NeBOM 4YacTu dKpaHa (no BepTukanu). Bug gaHHow naHenu
npueBeneH Ha puc.7 ykasartens [1].

YacTb 3nemMeHTOB [JaHHOM MaHenun WMeeT WOEHTMYHOEe Ha3HayeHue
anemMeHTaM raHesnu yrpaeneHus ocuyusnogpagha B pexume ocuunnorpada
(aHanusaTopa) cMm. puc.4 ykasatens [1].

[Onsa mnameHeHus napamempos8 KaHasia WUCNOoNb3yeTCcHa raHeslb HacmpouKu
KaHasa. [laHHasa naHenb nsobpaxeHa Ha puc.7 ykasaTtens [2].

MaHenb no3BonseT (puc.7 ykasatenu [2.X]):

- BKITOYUTb UMM BPEMEHHO OTKIMIOYNTL OTOBpaXkeHue Mo TekylleMy KaHany
(ykaszatenu [2.1] u [2.2]);

- OCYLLEeCTBUTb MHBEpPCUIO curHana (ykasatensb [2.3]);

- 3agjatb MONIOXEHWe HyneBoM JiMHUM Ond  BblbpaHHOro  KaHana
(ykasatens [2.4]);

- MU3MEHUTb 3HadeHus "ycuneHns" (ykasatens [2.5]);

- MU3MEHUTb 3HaYeHUs UBeTa M MMEHU curHana (ykasatenu [2.6] n [2.7]).
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puc.7. lNMaHenb ynpaesneHus [1] n naHenb ynpaeneHus kaHana [2] B pexume
npocmoTpa BMHapHbIX hannos

14

gr

Ons  nydwen Bu3yanu3aumm  HU3KOYACTOTHOrO  CUrHama wnu  ero
HM3KOYACTOTHOM COCTaBNAKOLLEN NaHesb yrnpaBreHUsa No3BOSFeT “CxKaTb CuUrHars
BO BpeMeHHOM uHTepBasne. [JaHHyt yHKUUIO BbINOMHAET anemeHT "Tekyuwee
cxatme" (puc.7 ykasatenb [1.1]). [Mpn ncnonb3oBaHUK pexmma cxatns (3HadvyeHme
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cxkaTtus Bblwe 1:1) pexum otobpaxkeHust tHpopMauum U3MEHSETCS 3NIEMEHTOM
naHenn ynpasliEHUs pexum omobpaxeHusi cueHarna cM. puc.7 ykasatenb [1.3].
Ero dpyHKUMN MOEHTUYHbLI COOTBETCTBYHOLLEMY ONIEMEHTY NaHENM ynpasreHnsa B
pexume ocumnnorpada (aHanusaTtopa) cm. n.3.3.4.

TekylLlee 3Ha4yeHNe MHTepBana BPEMEHU Ha OeNeHne U3MePUTESNbHOM CETKU
oTobpaxaeTca anemeHTOM “Bpemsa/gen” cm. puc.7 ykasatens [1.2].

N3mMeHeHNs, BHECEHHbIE B HACTPOWKY KaHanoB, MOryT OblTb COXpaHeHbl B
dhann 1n mncnonb3oBaTbCA B JanbHeuWweM rnpu ero ovepedHom 3arpyske. Ecnu
AaHHble U3MeHEHUs BbIM BHECEHbI U Tekylnin hann 3akpbiBaeTcs, [Mporpamma
BbIBOAUT OKHO C cooluieHnemMm "XOoTuTe COXpaHUTb U3MeHeHuna?", npeanaras
NONb30BaTeSl0 BHECTU TEKYLLME HACTPOMKM KaHanos B BUHapHbIN dann.

[NepemelwieHne akTMBHOM O6flacTM OTOOpPaXKeHUs CUrHanoB BO BPEMEHHOM
WHTepBarne (MO ropusoHTanu), a Takke BepTUKanbHOE CMeLleHWe Bcero norsis
CUrHanoB OCYLLECTBIISETCA MNPy NOMOLLN FOPU30OHTalNTIbHOW U BEPTUKaNbHOW Momnoc
nNpokpyTkn (scroll bar) nnu knasuw (cTperika Bneso, BNpaso, BBEPX, BHN3, a TaKKe
KHonok kraesuaTtypsbl "Page UP", "Page Down", "Home", "End" ).

B kpanvHen npaBoM 4acTM CTPOKM COCTOSIHUS OToOpaxaeTcsi MNOofHoe WU
Tekywee BpeMsd. Tekyllee BpeMsi - UHTepBas BPEMEHW OT HYNEBOro oTcyeTa
BpeMeHn GBuHapHoro cansna 4O HYyNeBOM NO3ULNN N3MEPUTENBHON CETKN TEKYLLEN
obnacTtn otobpaxeHus (KpanHee neBoe NoNoXeHNne N3MepUTENbHON CETKN).

Ana ebideneHusi omoesibHO20 y4Yacmka BO BpeMeHHOM WHTepBane danna
ncnonb3yeTcss Mblwb. [lomecTute Kypcop MbilKM B MECTO Kernaemoro
Hadana (KoHua) ydacTka W, HaxaB JIeBYI KraBully MbIWK, NepemMellanTte ee K
Tpebyemomy koHUy (Hadany). Ecnu Bblgensembii MHTepBarn npeBbllaeT pasmep
obnactn otobpaxeHusi, TO NpU OOCTWXKEHMM NEeBOM (NpaBoWn) rpaHuy, OaHHOWM
obnactu yaepxuBanTte Kypcop HenoaswxHo. lNporpamma 6ynet aBTOMaTUYecKu
courate obnactb oTobpaxeHus B TpebyemMoM HanpasfeHuu, MOCTENeHHO
HapawmBaa Temn. [Npn JOCTUXEHUM XenaemMoro MecTta KoHua (Hayana) yyacTtka
BblAENEeHUs OTNyCTUTE feBYK Knasuwy MbIlWn. Tenepb BblOENEHHbIN Yy4acTOK
MOXHO COXpaHuUTb B Buae buHapHoro ¢panna, pacneyaTtaTb UM COXpPaHUTb B BUAE
kapTuHkn (B JPEG dhopmaTte). bonee nogpobHo 0 neyaTn n coxpaHeHUn KapTUHKK
cm. n.3.10., n.3.11.

3.7 Pabota ¢ hannamu nonb3oBaTeNIbCKUX HAaCTPOEK

[aHHas onuus ucnonb3yeTcs Ansi CO34aHUsl TUMOBbLIX HACTPoek Ans
Hambornee 4YacTo NPON3BOANUMbIX U3MEPEHUIA.

dann HacTpoek nonb3oBaTensi XpPaHUT BbIOPaAHHBIN PEXUM, HACTPOWKMK
pa3BepTKM, KaHanoB, CUHXPOHM3aUMWU W [aXe BKMAYaeT 3HadeHMe BXOOHOro
AenuTens anga Kaxgoro U3 Ncnosib3yembixX KaHaroB.

dann HacTpoek MOXHO co3faTb NyTeM Moaudukaummn yxe CyLlecTBYHOLLEro
Unu onpefenuTb U3HavanbHO 3arnyckoOM W HaCTPOMKOW OLHOr0 U3 pPexnumoB
ocuunniorpada (aHanusatopa). MHeiMu crioBamu, HacTpPouKK ocuunnorpada ans
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NpoBeAEHUs U3MEpPEeHUn onpedenieHHoro Tuna curHana(oB), MoryT O6bITb
COXpaHeHbl B dhann npu nomMmowm onuun MeHw "YnpaBneHune/CoxpaHUTb

HacCTPOMKM Nosib3oBaTens” UM KHOMKN NaHenmn MHCTPYMEHTOB . Mpwn BbIGOPE
OLHOro 13 rannoB MNoSib30BaATESIbCKMX HACTPOEK ocuunorpad aBTOMaTUYECKU
HacTpauBaeTCs Ha NpoBefeHne N3MepPEeHU 3a4aHHOro Tmna curHana(os).

Bbibop darina nonb3oBaTenbCKMX HACTPOEK OCYLLUECTBMSETCA NPU MOMOLLN
onumn meHo " YnpaBneHue/3arpy3uTb HaCTPOMKU nosib3oBatens" unn KHOMKu

naHenn NHCTpymMeHTOoB % .

Ons yoaneHna danna HacTpoek B nporpamMme ornpegeneHa onuus meHwo ™
YnpaBneHue/Yganute HACTPOMKM nonb3oBaTena" wWnuM  KHOMKa naHenu

MHCTPYMEHTOB X .

3.8 NMpoBegeHne U3MepeHU napameTpoB CUrHana

3.8.1 NameputenbHas naHesnb

[MpoBeaeHne U3MEpPEeHUrn BO3MOXHO B pearlbHOM pexume BpeMEHMU
ocuunniorpada (aHanusaTtopa), a Takke npu paboTte C 3anUCaHHbIM OWHAPHbLIM
dannom. lNporpamma no3BonsieT NPoM3BOAUTbL U3MEPEHUs cpeaHero (NMUKOBOrO)
3HAYEHUN HaNPSXKEHUS N PaA3HOCTU HaNPSXKEHWUN, a TakKe BPEMEHHOIo MHTepBana
N 4actoTbl. Bce unaMepeHusi ocyLlecTBASATCA NPU MNOMOLWM N3MEPUTESTbHOM
naHenu (cMm. puc.8) n mapkepos (cMm. puc.9).

Ha wu3mepuTenbHOM NaHenu pacrnosfioXeHbl 3dfieMeHTbl, OoTobpaxatowme
TeKywme Wnn cpegHue 3Ha4vyeHUs HanpsbkeHus, pasHOCTM HanpshkeHun Ans
aHanoroBoro pexmnmMa unm fIorm4eckuin ypoBeHb U U3MEHEHNE YPOBHS AN pexuma
aHanuasartopa. 3Tn JaHHble oTObpaXKatoTCAa NO KaXXgoMy U3 akTUBHbIX KaHanoB Ans
MOMEHTOB BPEMEHMU, KOTOPbIE 3a4al0TCA NONOXeHUsAMN mapkepos ‘A’ — ‘B’.

[anee no HanpaBfeHWO BHMU3 PAcCrOSIOXXEH 3MIEMEHT, KOTOPbIN oTobpaxaeT
BpeMeHHon guanasoH (T), orpaHuyeHHbln  Mapkepamu ‘A’ — ‘B, n
COOTBETCTBYOLLYIO eMy YacToTy (1/T) cm. puc.9.
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puc.8. IameputensHaga naHesnb:

- HOMep KaHana,
- UHOMKaTOP HOMepa KaHamna, No KOTOPOMY BbIBOAUTCH AOMONHUTENbHAs

nHdopmauma (ykasatenu [7], [8], [9], [10]),

- TeKyllee cpeagHee HalnpsaxeHmne AOnda KaHarna 1 B TO4YKe, Ha KOTOpPYIO

ykasbiBaeT mapkep ‘A’ (cm. puc.9),

- TeKywada cpeHAAa pa3HOCTb HaI'IpFI)KeHVIﬂ ana kaHana 1 B TOYKax,

3agaHHbIX Mapkepamu ‘A’ n ‘B’ (cm. puc.9),

- UHTepBan spemeHn T mexay mapkepamu ‘A’, ‘B’ (cm. puc.9),
- 3HayeHue vactotbl 1/T mexay mapkepamu ‘A’, ‘B’,
- MaKCMMarnbHOE 3Ha4YeHMe HanpskeHUs B TOYKe OCUMIINorpamMmmbl, Ha

KOTOPYO yKasbiBaeT Mapkep ‘A’, Ans kaHana, No KOTOPOMY BbIBOAUTCSH
aononHuTensHaa nHgopmauus (cm. puc.10),

- MakCnmMmalibHaa pa3HOCTb Hanmeeva B TOYKax ocuunsorpamMmmsbl,

obo03HayeHHbIX Mapkepamu ‘A’ n ‘B’, Ona kaHana, nNo KOTOPOMY
BbIBOANTCA OONOMNHUTENbHAA nHpopmauus (cm. puc.10),

MUHMMArbHOE 3HaYeHWe HanpsHkeHus B TOYKe ocuusinorpamMmbl, Ha
KOTOpPYIO yKasblBaeT Mapkep ‘A’, 4nd kaHana, no KOTOPOMY BbIBOAWUTCS
aononHuTensHaa nHgopmauus (cm. puc.10),

10 - nukoBag pa3HOCTb Hanp9|>|<eHm7| B TOYKe ocuunnorpamMmbl, Ha KOTOPYHO

ykasbiBaeT Mapkep ‘A’, Ons KaHana, no KOTOPOMY BbIBOOAUTCS
aononHuTenoHaa nHopmauus (cm. puc.10).



puc.9

Kak nokazaHO Ha pwuc.9: HanpsbkeHue onpegensietcsa no mapkepy ‘A’ (1),
pPa3HOCTb HaNPsKEHUN COOTBETCTBYET PA3HOCTM HaMpPsHKEeHUN Mexay ToYKaMu, Ha
KoTopble ykasbiBatloT Mapkepbl ‘A’ (1) n ‘B’ (2).

oOnemeHTbl ykaszatenu [7], [8], [9], [10] puc.8 akTMBM3MPYHOTCA TOSIBKO MNpU
paboTe C aHanoroBbiMW AaHHbIMW Ha OMpeferieHHbIX pasBepTkax B pexume
ocuunnorpada unm npuM Ucnosib30BaHMM onuumn cxatus (cxatne > 1:1 cm. puc.7
ykaszaTtenb [1.1]) B pexume npocmoTpa OuHapHoro danna. OTU 3feMEHTHI
oTobpaxalT MHMopMaumo Torbko Mo “BblbpaHHOMY” KaHany. OH nomedvaetcs
(CTpenkon BHM3) B JIEBOW YacCTU NMPsAMOYrosfibHMKa, oTobpaalroLlero ero cpegHme
3Ha4yeHua (cMm. puc.8 ykasatensb [2]).

Mo pVIC.10 BNWOHO, KakKMe 3Ha4YeHnA CUrHarna 0To6pa>|<ar0T OaHHblEe 3NeMeEHTbI
(,EI,J'IFI HarnaAgHoCTn TOJLnHa MapKepH0|7| JINHUN YCITOBHO yBeaneHa).

punc.10
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Ana  u3MepeHuss napamMeTpoB  CKBaXHOCTM U asbl  CUrHanos,
n3amMepuTenbHaa naHenb cHabXeHa anemMeHTOM Ana oTobpaKeHUst CKBaXXHOCTU U
dasbl puc.11. [JaHHbIN anemMeHT oTobpaxaeTcss BMECTO dfieMeHTa, OTMEYEHHOIo
Ha puc.8 ykasatenamu [7], [8], [9], [10].

L 0195
¥iF024

<—®:
> kY «—3)

puc.11. AneMeHT oTobBpaXeHNa CKBaXXHOCTU U dhasbl U3MEPUTENBHOM NaHeNu:
1 - CKBaXXHOCTb CUrHana B TOYKe, yKa3aHHOW KypCOPOM MbILLIN,
2 - ¢basa curHana B ToYKe, yKa3zaHHOM KypCOpPOM MbILUN,
3 - Tekywmnn npegen rpagycHoun cetkun (360 unn 720).

CKBaXXHOCTb curHarna onpegensdeTrcs Kak OTHOWeHue nepuoga, 3agaHHOro
mMapkepamn ‘A’ n ‘B’, K BpeMeHHOMY WHTepBany, 3agaHHOMy Mapkepom ‘A’ un
TEKYLLNM MONOXEHUEM KypCcopa MbILLIW.

dasza curHana nponopumoHaribHa CKBaXXHOCTU C y4eTOM TeKyLlero npegena
rpagyCHOWN CeTKN.

na  usmeHeHuss HoMmepa KaHasa, [0 Komopomy omobpaxaemcs
UHopmayusi B anemeHTe - puc.8 ykasartenu [7], [8], [9], [10] - HeobOxoanmo
nepeMecTuTb Kypcop MbIlUM Ha HOMep YyCTaHaBnMBaeMoro kKaHana (puc.8
ykasartenb [1]) 1 HaxaTb neByl KnaeBuwy Mbiwn. g akmusu3ayuu unu oOe
akmueusayuu arneMeHma cKeaxHocmu U ¢hadbl HeobXoOuMO MOMECTUTb Kypcop
MbILLM Ha 3MEeMEHT BpeMeHHbIX napameTpoB (puc.8 ykasatenu [5], [6]) n HaxaTb
NeBYyHO KnaBuvwy MblWKW. Ymobbl cMeHumbs mekywuu rpedesi epadycHou cemku
HeobXoauMO NnepemMecTUTb KypCop MbIWW Ha CTPESiKy BHU3 cnpaBa OT 3Ha4YeHus
Tekywero npegena rpagycHom cetku (puc.11 ykasatens [3]) n HaxaTb NeBYIO
KHOMKY MblILWKX. 3aTeM BblIOpaTb HY)XHOE 3Ha4YeHue U3 Cruncka.

Ans nepemeuweHusi MapKepog WCMONb3yeTcs Mbillb  WNU - KNaBULLIK
KnaBuaTypbl.

[Mpy Mcnonb3oBaHMM MbIWN NEPEMELLEHNE OCYLLECTBNSAETCS Creayroumm
obpasom:

- NoABeOMTE KypCcop MbILK K "pyKOATU Mapkepa" (kBagpaT, pacrnofioXXeHHbIN B
HWXHEWN YacTu SKpaHa rnog MapKepHOW NMHUeNn),

- H&KMUTE J1eBylO KraBuwly MbilLKN KW, nepemMectmB MapKep B HYXHYIO
no3nuunio, oTnycTuTE KriaBuLly.

Mpn ucnonb3oBaHUM KnasuaTypbl: Mapkep ‘A’ nepemelaeTcs Krnasuwwamm
"cTpenka BneBo", "cTpenka BnpaBo" npu ygepxaHun knasuwm “Shift”, a gna
nepemelleHna mapkepa ‘B’ Heobxoaumo yaepxusatb knasuwy “Ctri”.
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Pabota MapkepoB oOTnM4yaeTcs B 3aBUCUMMOCTM OT pexuma paboTbl
Mporpammbl. Mpu paboTe B pexume ocuusnnoepaga vnu aHanuzamopa oba
MapKepa Bcerga HaxoasaTcsa B 06nactn oTobpaxxeHust ocumniorpaMmm.

B pexume npocmoTpa 6OuHapHoro danna mapkep ‘B’ "npumBasaH" K
onpeneneHHoMy MOMEHTY BpeMeHW. [1oaToMy npu MNPOKPYTKE 9KpaHa OH
nepemeLlaeTcs BMeCcTe C ocumnnorpammon. Ecnn Tekyliee NonoXeHne mapkepa
B HaxoauTca BHe 30HbI OTOOpaXxkeHns, OH OTCYTCTBYET B obnactn otobpaxeHus. B
9TOM crny4vae, Npu HeobXxoAMMOCTW, NepemMecTuTb Mapkep ‘B’ B nonoxeHwue,
KOTOpPOE OrpaHMYeHO TeKywen 30HOM oTobpaxeHusi. Micnonb3yeTcs onucaHHbIn
paHee MexaHu3M T[epeMelleHNd MapkepoB C  MNOMOLUbIO  MblK, HO
npeaBapuTenbHO HaXMMaeTca 1 yaepxunsaetcs knasuwa "Ctrl" knasmnaTtypsl.

Mpn HeoBXOoOMMOCTU U3BMEPUTENBbHYK MNaHeNnb MOXHO CchpsaTaTtb  Wn
oTobpasnTb, BOCMNOMNb30BaBLUMCL onuuen MeHo "OTobpaxaTtb/U3mMeputenbHyo
naHenb".

3.8.2 HgukaTop 3Ha4YeHus

PYyHKUMA MHOMKaATOpa 3HAYeHUda paclumpseT BO3MOXHOCTU U3MEepPUTENbHOro
MHCTpymeHTapusa [lporpammbl. OHa oOcCyllecTBNsSeT rnepecyeT MO 3afdaHHbIM
nosib3oBartesieM (popmMmynam TEeKYLWUX 3HAYEHUN HaNpsHKeHUs B 3HAYEHUs Opyrux
BenMyuH. [lanee no TekcTy, 3TN BENUYUHbI YCNOBHO UMEHYIOTCA TUMaMU BESTUYMH.
PucyHok 12 oTobpaxaeT BHELLUHUA BUA OKHA MHOMKATOpa 3HAYEHUS.

Presure sensor ﬂ_

1a 1353 kPa
A-B: 8850 kPa

puc.12. "IngukaTtop 3HayeHns"

OkHO  aKTMBM3UMpyeTcH onuunen MEHI0 "Otob6paxarb/UHaukaTop
3HavyeHus/KaHan <Homep kaHana>" nnn ABONHbLIM LLENTYKOM MbILIN HA 3fIEMEHTE
TpebyemMoro kaHana uameputenbHon naHenun (cm. puc.8 ykasarenu [3], [4]).

B kayectBe MMeHM OKkHa oToOpaxaeTcd MMA BblIOpaHHOro ANA AaHHOro
KaHana Tuna Benu4ynHbl. [ns nameHeHus TekyLlero Tmna BenmymMHbl Heo6XoanmMo
BOCMNOJSIb30BaTbCA KHOMKOW: = U Bbl6paTb HY>XHbIW TUMN U3 BbiNaBLIEro cnucka. B
NeBOM BepXHEM Mnosie oTobpaxaeTca HOMep KaHarna 3akpenneHHOro 3a OKHOM
nHgmkatopa 3HadveHud. [lMone "A:" oTobpaxaeT Bbl4MCNEHHOE MO opmyrne
3HayeHne, COOTBETCTBYKOLLEE HarnpsXXeHU CcurHana B TO4YKe, YyKa3aHHOW
mapkepom ‘A’. Mone "A-B:" oTtobpakaeT pasHOCTb 3HAYEHUN, BbIMUCIEHHbIX MO
dopmyrie B ToYKax, yKkasaHHbIX Mapkepamu ‘A’ u ‘B’.

3.8.3 N'ameHeHune n gononHeHne crnucka TUNnoB BENMUYUH

3meHeHne n [onosfiHeHME cnucka TUMOB BENWYMH OCYLLECTBNSETCH MNpu
nomown gnanora "Hactpouka TMnoB BennYuH" puc.13.



HacTpokka TMNOE BEIMUMH g|
Mran Ea. M.
Fresure sensar
Temperature zenzor C

P oprayna:

| [x/5.0-0.04)40.001 2853

Hodaeute | Yoanute | e (ol OtmeHa

puc.13. Ananor "HacTtpoika Tunos BennymnH"

B BepxHel 4acTu Auanora pacrofiaraetcsi OKHO cnucka TunoB. Cnmcok
pasgeneH Ha ABe KOMoHkM. CrneBa HaxOAMTCS KOMOHKA, rae pasMeLlarnTcs MMeHa
TUNOB BENUYMH. B npaBor YacTu cnncka HaxoAmMTCs KOJNTOHKa, B KOTOPOW 3aJatoTcs
eouHULBI n3mepeHns. Ytobbl 3agatb MM M3MEHUTb TeKyllee 3HayYeHne OOHOro
N3 3TUX Nonen, HeobXoaMMO NepemMecTUTb Kypcop MbilM Ha Tpebyemoe none u
Bbl3BaTb OKHO BBOAA ABOWHbLIM LLEITYKOM FIEBOI KNaBMLUWN MbILLN,

Mone "dopmyna:" nossonsetr BBECTU WUNN UN3MEHUTb dopMyny Ons
aKTMBHOIO afnemeHTa cnucka. Kak BMOHO M3 pUCYHKa aprymMeHToM B (popmyne
BbICTynaeT nepemeHHada natuHckasa byksa “x”. KHonka "[o6aBuTb" nnu knasuvwwa
"Insert" nosBonseT 3agaTb HOBLIA 3fieMEHT cnucka. [Ona yganeHust akTUBHOrO
afieMeHTa cnucka wucrnonb3dyetca KHonka "Ypanute" wnu knasuwa “"Delete”.
BHeCeHHbIE B CMUCOK KOPPEKLUUU COXPAHSAKTCH TOSMbKO MPU HaxaTuu KnasuLLN

"OK". Hmxe npuBegeHa tabnuua nogaepxnBaemMbiX MaTemMaTU4eckmux dyHKLUNA.

PyHKUMA | KommeHTapui

abs(x) BosepaluaeT abcontoTHOe (Bceraa nonoXnTesribHOe) 3Ha4YeHne oT X

acos(x) | BosBpalwaet 3Ha4YeHne (pyHKUMKN arccos B pagnaHax

asin(x) BosBpaluaeT 3HavyeHne oyHKLMM arcsin B pagmaHax

atan(x) BoaBpaluaeT 3HavyeHne pyHKUMM arctan B pagnaHax

cos(x) BosBpawaeT 3Ha4yeHne PyHKUMM COS, X 3aJaeTcs B pagnaHax
exp(x) BosBpallaeT 3Ha4eHne aKCnoHeHuuansHomn dyHkumm ( e*)
log(x) BosBpalaeT 3HadeHne HaTypanbHOro norapmgma ot X

pow(x, y) | BosBpaluaeT 3HauyeHne pyHKummn xY

round(x) | OkpyrnsieT 3HayeHme X Ao Gnuxanwero Lenoro

sin(x) BosBpalyaeT 3HadeHne oyHKUMK Sin, X 3aaeTcs B pagnaHax

sqrt(x) BosBpallaeT 3HayeHne KBagpaTHOro KOpHS X

tan(x) BosBpallaeT 3HayeHne yHKUMM tan, X 3agaeTcs B paanaHax
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3.9 KannbpoBka aHanoroeBbIX BXOoA40OB
Mpn nomoLwm KannMbpoBKM yCTaHaBNMBAKOTCA NapamMeTpbl CMELLEHUS HYIS U
BennunHa MkB Ha war AUI. N3HavanbHO AaHHble napamMeTpbl CYMTbIBAKOTCS U3
Yctponctea. Obe 9TU BENMUYUHBLI N 3HAYEHNE BXOOHOMO AENUTENS UCMONb3YHTCS
ANg pacdeTa akTUBHbIX MapamMeTpoB curHana. HeobxoauMocCTb Koppekumn
AaHHbIX  BENMWYMH BO3HMKaAeT B psagde cnyvaeB, korga  HeobxogmMmo
CKOMMEHCUPOBATb HETOYHOCTb BXOAHOIO AenuTensa unn npegycunutens.

KoppeKkuus akTuBu3MpyeTcs B pexume aHanoroBoro ocuunsiorpada onumen

MeHio "YnpaBneHue/KanubpoBka/BxogHon kaHan Ne", roe Ne - Homep
aHanorosoro Bxoga 1 .. 8. Koppekuusi ocyLecTBnseTcsl TONbKO ANst aKTUBHbIX
BXOO4OB (aKTUBHbIN BXO4 — BXOA4, BblOpaHHbIN B OOHOM W3 KaHanoB
ocuunnorpada).

Koppekuus npou3BoauTCA C UCMNOSIb30BAHWMEM 3TANOHHONO WUCTOYHMKA
HanpsXXeHUs Mo rnokasaHusM u3MepuTernbHoM naHenu u gunanora "KanubpoBka
aHanorosoro Bxoaa Ne" (puc.14).

KanvbpoEKa aHanorosoro xona g

Hanpaserue [ meBAwar AU ] (4579 ﬂ

CreweH9e HynA [ war ALUN T:|-144 j

BrooHoi genurens: |1«

OTraeHa |

puc.14. Ounanor "KannbpoBka aHanorosoro sxoaa"

Mpn HeobXxoAMMOCTU MOXHO BOCCTAHOBWUTH 3HAYEHUS MO YMOMNYaHWUIO Ans
KannbpOBOYHbIX KOHCTaHT, BOCMOJIb30BaBLUNCH onumen MEHHO
"YnpasneHue/KannbpoBka/3arpy3antb 3HayeHus no ymonyaHuwo". [lpu 3TOM
AaHHble KOHCTaHTbI OyayT Bbl4MTaHbI U3 YCTPOMUCTBA.
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3.10 MeyaTb ocuunnorpamm
[aHHasa onuma OOCTynHa B peXxmnme NpocMoTpa GUHapHbLIX hansioB 1 CRyxuT
AN NOSTydeHUsl >KeCTKOM KOMUW  3anmncaHHoro paHee curHana. [lporpamma
NO3BONSET pacrneyartaTb Kak BeCb dpann, Tak U1 OTAeNbHbI BPEMEHHOW Yy4acTOK
ocuunnorpaMmmMel, BblAeneHHbIN nonb3oBarteniemM (No BOMpPOCY BblAeNeHNsa yyacTka
cM. n.3.6). OyHKuma akTueBusnpyetcsa onunen MeHwo "dann/Meyatb" wnn

COOTBeTCTByI-OLLI,eﬁ KHOMKOW = naHemm WHCTPYMEHTOB. YHpaBneHme pexXmmMmom
neyvyaTun oCyLwlecTBIIdEeTCA Nnpn noMoLn amanora nevyatb CM. pI/IC.15.

lleyath @E]

[MpuHTER

Hram: Canon Bubble-let BJC-4000 CeofcTEA...

Craryc:  [omoE

Tum: Canaon Bubble-let BJC-4000

Moe: LPT1

K.oreHT api;

HuanazoH NeYaT Tek. macwrad F.omii
(+ Bce

Wl - Eonmuecteo Komwi |1 El:
] | CTraeHa | MNpocorp |

~

puc.15. Ouanor ne4yaTtu

Bbibepute npuHTEp, KOTOPBLIN Bbl XOTUTE UCMNOSMb30BaTb, BOCMNOMb30BaBLUNCH
anemMmeHToM amanora neyatu "Uma". NapameTpbl NnpuHTEpPA MOXHO U3MEHUTL MPU
nomoLym kHonkm "CBouncraa..".

OnemMmeHTbl  ynpasneHnda guanora nedatm  “"Bcece", "BbigeneHwue",
crpynnupoBaHHble B pamke “[lMana3oH ne4yaTtu”, MNO3BONAKT 3ajaTb OMuuko
nevyaTn BCen ocumniorpaMmmbl UNU paHee BbIAENEHHOro y4acTka COOTBETCTBEHHO.

C nomolbto anemeHTa ynpasneHna “Tek. macwtadb” MOXHO M3MEHUTb Luar
pa3MepHOM CETKN B KpaTHOE KOSIMYeCTBO pas.

KHonka "MpocmoTp” awnanora neyaTu npegHasHayeHa ans
npeaBapuTenbHOro  NpocMoTpa rpaduyeckon uHpopmauumm, kKotopaa Oyaer
pacneyvataHa. [laHHas onuma nonesHa A4S HaCTPOMKM NapamMeTpoB OTobpaxeHus
CUrHana C uenblo OOCTUXKEHUS MaKCUManbHOM HarnsgHoCTU Npu BbiBOOE Ha
nevatb. OKHO NpeaBapuUTENLHOrO NPOCMoTpa n3obpaxeHo Ha puc.16.
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B Hauano Hazan Tek. cTpaHuua: | 1 Boero ctpanuw; | 9 Brepen, B koHew Heeauure YrieHBWIMTE

04:0m:0c:0.00 mc. Bpemfnen.:10.00 ms. Kanan 1: uma:Emk. patuuk, Binen: 0.1V, uHe.-
puc.16. OKHO NpeaBapuUTESIbHOro NPOCMoTpa

B BepxHen 4acTu OKHa npeaBapuUTENbHONO MPOCMOTPAa HaxoAUTCA NaHesb
ynpasneHus. KHonku "B Havano", "B koHew", "Ha3an" v "Bnepea” cnyxat gns
M3MEHEHUS aKTUBHOM CTpaHuubl. JriemeHTol "Tek. cTpaHuuya” u "Bcero
cTpaHuy" oTobOpaxkalT MHAOPMALMIO O HOMEpEe TEeKylen CTpaHuubl 1 obem
KonnyecTtBe nMevaTaemMblXx CTpaHuL CcooTBeTCTBEHHO. KHoMkn "YBenunuutb",
"YMeHbWUTb" NO3BOSIAIT UBMEHUTb TEKYLLUMN MacluTab oTobpaXKeHna cTpaHuLbl.
B HWMXHEn YacTn akTMBHOW CTpaHuUbl MeeTcsl MHopMaLmMa O BPEMEHN Havana
N3MEPUTENBHOMN CETKM [OaHHOW CTPaHuubl, BPEMEHHOM WHTEpBarne CeTKN WU
AaHHble MO KaXOMy W3 aKTUBHbIX KaHanoB. [Ans uHuuuanusaumm gyHKUUK
nedatn Haxmmte kHornky "OK" guanora nedatn. Ha akpaHe nosiBuTca guanor
COCTOSIHMA neyaTtn cMm. puc.17.

Mopoxpure.. (OTMEHa - NpepBaTh) E]

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

puc.17. lnanor coCToaHUA neyatu
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[wvanor otobpaxaeT nHopMaLUUo O TEKYLLLEM COCTOAHUM npouecca neyartu.
[Mpn HeobxoanMMOCTK NpepBaTh XO4 NneyaTu UCnonb3ynTe knasmwy "OTMeHa".

3.11 CoxpaHeHue ocumnnorpammbl B rpachnyeckom cpopmarte

[aHHaa onuua ugeHTUYHa onuMM neyatm U UMEET MOXOXUKA MeXaHU3M
paboTbl 1 Habop anemeHTOB ynpasneHnd. OTnnyMem ABnAeTcs To, YTO Kaxaas
"cTpaHuua" coxpaHdaeTca B otgensHom JPEG - danne ( *.jpg ). daHHaa onuwms
MOXeT OblTb yaobHa Ans nonyyeHus rpaduyeckon KonMuu curHana ¢ ee
nocrnegylowmnM UCnonNb3oBaHNEM B PasfIMYHOrO poda 3S1EKTPOHHbLIX AOKYMEHTaXx.
Ha puc. 18 npuBegeH ananor HaCTpoek onuum COXpaHeHNsa B BUOE KapTUHKM.

CDXPEIHHTIJ- B EHIE KAPTHHEH @

K.apTuHKa

Mra akina; |E:"~Dsu:i||u:usu:-:upe"~5::ume Haimu...

PaH. | yepHEI -
Pazpewenue: | 2048 x 1536 -

HuanazoH
" Bce

(* BrigeneHue k. | CTrmeHa | I'Ip-:u:MDTpETb|

pMC.18. Hwnanor HaCTpoOeK ornunm coxpaHeHna B BUOE KapTUHKA

oOnemeHT guanora "Uma danna:" otobpaxaeT nyTb U NPedUKCHY 4acTb
UMeHN hannoB KapTUHOK. Ero MOXXHO M3MeHUTbL nyTeM BBOAA HOBOrO MMEHWN UIn
3agaTtb npu nomowm kHonkn "Hanmtwu..". OnuuoHanbHo [lporpamma nossonset
3agaTtb oanH 13 uBeToB "®OH:" (0enbi UnNu YepHbln) N onpeaesnTb ToYeYHoe
"PaspeweHne"” ([KONMYECTBO TOYEK MO rOpPU3OHTanM] X [KOSIMYECTBO TOYEK MO
BepTukanun]). OcTanbHble 3neMeHTbl YynpaBfieHna paboTalT aHanornyHo
OAHOMMEHHbLIM 3f1IeMeHTaM aunarnora neyaTwu.
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3.12 Acnonb3oBaHUe MapKepoB-3aKiaaokK

[ns obnerdeHus pyHKUMN HaBUraumm, a Takke Ansg BO3MOXHOCTU BHECEHUS
KOMMEHTapueB, XapakTepusyloLnX KroYeBble Y4YacTKuM ocuunnorpamMvbl, B
cucTtemy otobpaxeHus ocuunnorpammel  Jo6aBrieHO MCNONb30BaHME MapKepoB-
3aknagok. Kaxablm mapkep npuBsi3daH K 3aaHHOMY MOSIOXEHUIO BO BPEMEHHOWM
LKane ocuunnorpamMmmbl. YCTaHOBKa WM yganeHue mapkepa OcyLlecTBndeTca
cnegyrowmm obpasom: nameputenbHbln mapkep (1) cm. puc.9 yctaHaBnmBaeTcd B
Tpebyemyto no3uumio, 3aTtem npwu MOMOLLIN onunm MEHIO

"3aknagku/YctaHoButb/YOpaTb" WM KHOMKOW Y nanenm WHCTPYMEHTOB
yCTaHaBnNMBaeTCsa WNU ygansaetca mapkep. JTy Xe QYHKUMIO BbINOSTHAET
coyeTtaHue knasuw Ctrl+F2. Ecnn B 3agaHHOM no3vumnm mapkep OTCyTCTBOBar, OH
ycTaHaBnMBaeTCs, B NPOTUBHOM cCrlydae - ygandetca. [Ons npocmoTpa BCero
CnncKa MapKepoB B MporpaMmme npeayCcMOTPEHO OKHO crivcka mapkepos puc.19.
[laHHOe OKHO akTmBmaupyetca onuuen MeHwo "3aknapku/llokasatb Bce" vnu

KHOMKOW % maHenu MHCTpyMeHTOB. [logpobHO 006 OKHe cnucka MapkepoB
CM. HUXeE.

[Ons nepemelleHnsa K npeabigywemMy (crnegyrouemy) Mmapkepy Mcnonb3yeTcs
onuma meHw "3aknagku/llepemectutca K npeabiaywemy (Mepemectutca K

cneaywouwemy)” KHomMka « (‘-‘4) unu codetaHne knasuw Shift+F2 (F2)
COOTBETCTBEHHO. [Na yaaneHus BCeX MapKepoB WCMOMb3yeTCA OnuuMsi MeHHo
"3aknapgkn/Ypanutb Bce". Mapkepbl COXpaHAKTCA B OwuHapHoM danne
ocLuunnorpamMmsl.

MNonoseHve F.omreHT apIi

00:00:00:145.864  PC-»F2h [Get D)
OX00:00:147 248 KB-»FAh [Acknowledae]
00:00:00:150.640 KB -ABK (1D low byte]

00:00:00:153.976 | KB-»Bah [¥77]
00:00:00:156. 776 KB-»83h [ID high byte)
00:00:51:304.032  PC-»FFh [Reset]
0X:00:51:305. 416 KB-»FAh [Acknowledge]
00:00:51:303.104  KB-xA8h (Reset OF)

puc.19. OKHO cnucka MapkepoB

OkHO crnucka MapkepoB oOTobpaxaeT no3vumm (B eAuHULax BpeMeHU
[4ac]:[MuH]:[cek]:[Mun. cek].[MUK. ceK]) 1 KOMMEHTapuu ONs BCEX YCTAHOBIIEHHbIX
MapKepoB, a TaKXe BbIMOMHAET PS4 AONONHUTENbHLIX PYHKUUNA. OTU PYHKUMU
BbI3bIBAOTCA MNPV NOMOLLM BCMIbIBAOLLEro MEHK, Kypcopa MbIWKN UK FopsaYnx
KnaeBuw. BbI30B BCMbIBalOLEro MEHIO OCYLLUECTBMSAETCA HaXaTuem npasou
KnaeBuwun mMblwn. MNepen BbINONIHEHMEM OLHOW U3 DYHKLUMIA OKHA CrucKa MapKkepoB
HeoOXoOAMMO aKTMBM3WPOBaTb TpebyemMblt 3feMeHT B CnUcke (Mapkep),
NnepeMecTmB Ha Hero Kypcop MbIWK M HaxaTb feByto (nNpun paboTe C ropaynmm
Knaeuwamu) unu npasyto (Npu paboTte ¢ BCNbiBalOWMM MEHIO) KNnaBuLly MbILLN.
[lanee npuBeaeH CNUCOK OYHKUUIA N COOTBETCTBYHOLLUNX UM FOPAYNX KnaBuLL.
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PyHKUNSA
fopsyasn
BCMNSbIBAKOLLErO OnucaHne
Knasuwia
NOAMEHIO
Ypanntb Delete YpanseT BblOeneHHbI MapKep
N3meHnTb [o6aBnUTb/M3MEHNTL KOMMEHTapU Ans
KOMMEHTapumn BblOENIEHHOro Mapkepa
Mpentn K .. Enter OcyLecTBnseT nepemMeLleHme K nosnumn,
3agaHHOM BblAENEHHBIM MapKepPoOM
YpoanuTtb Bce - OuncTnTbL CNUCOK MapKepoB
PyHKUMM  “UMeHuUmb  KOMMeHmapuu” wn  “‘npedmu  K..”  uUMewT

anbTepHaTMBHbBIN MeXaHM3M Bbi3oBa. [1Nns Bbl3oBa NepBOM PYHKUMM OOCTATOYHO
OCYLLECTBMUTb  [ABOWMHOM  LWWEN4YOK JNEeBOM KNaBULWM  MbIWKM B KOSFIOHKe
“KommeHTapun” U1 CTpOKe Mapkepa, KOMMEHTapui KOTOporo TpebyeTcs
N3MEHUTL. BbInonHeHne BTOpOM (PYHKUMW aHanorMyHo, HO B AaHHOM cny4ae
onucaHHoe AenCTBUE BbINONHAETCSA C KornoHkon “TlonoxeHue”.
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3.13 Ucnonb3oBaHue CKPUNTOB aHanusaTtopa

Ncnonb3oBaHue CKpPUMTOB aHanmsaTtopa aenaet BO3MOXHbIM
OCYLLECTBMIEHMe aBTOMATUYECKOro aHanui3a 3anuncaHHbIX ocuunnorpamMmm C
BU3yanusauuen nonydeHHbIX pesynbTtatoB. [laHHas yHKUMA nporpamMmmbl
BGasmpyeTcss Ha WUCNONb30BaHUM CKPUNTOBLIX A3blkoB JScript n VBScript ¢
MHTerpaunen B HUX QYHKUMA, KOHCTAHT WM OOBEKTOB, pearniM3oBaHHbIX B
npunoxeHnn ocuunnorpacda. Takmm obpasom, nNpu 3anycke CKpunta nocriegHum
nosiydaeT [OOCTYyNn K TeKyWwWMM [aHHbIM UM OCYLeCTBnsSeT WX aHanma no
NMOCTPOEHHOMY arroputMy C BO3BpalleHWeM pes3yrbTaTtoB 3TOr0 aHanu3a B
npunoxeHne ocuunnorpadga. PesynbTaTbl aHanu3a oTobpaxalTcd B OKHe
oTyeTa. Kpome 3TOro, 3anyLweHHbI CKPpUNT MOXeT YCTaHaBnvMBaTb MapKepbl,
OoTMeYass U KOMMEHTUPYS MNpu 3TOM XapaKTepHble Y4acTKM aHanuampyemom
ocuunnorpaMmmel.

CkpuntoBble dpavnbl aHanusaTopa npeacTtasnaloT cobon  obblvHbIE
TeKcToBble hannibl ¢ pacwmpeHnemM “*.ajs”, cogepxawme Jscript, wnnm “*.abs”,
cogepxawme VBScript. [Ona 3arpys3ku cKpuntoBoro danna aHanusatopa

1] A
ncrnonbadyeTcsd onuma MeHo "AHanus/3arpy3uTb CKpUNT" UNu KHonka = naHenM
MHCTPYMeHTOB. [na 3anycka - onuma MmeHo "AHanuns/BbinonHuTb ckpunt" unm

o
KHOMKa | * MaHenn WHCTPYMEHTOB. BbINMOMHEHWE CKpUMTa MpepbiBaeTCsi npu

nomowm onuuun MmeHio "AHanus/lMpepBaTb BbINOSIHEHUE" UNU KHOMKA % nanenu
MHCTPYMEHTOB. [lepeknioyeHne mexagy pexnMmamm otobpaxxeHus ocuunnorpamMmmel
UM otyeTa ocyuwlecTtBnaeTca onuusamu  MeHwo  "Otobpaxatb/lepentn K
npocMmoTpy ocuunnorpamm” unn "OTobpaxaTb/llepenTn K NPOCMOTPY

oT4yeTa", a Takke KHOMKamu WUNKn ‘= COOTBETCTBEHHO. YaaneHune NnoJTy4eHHOro
oTyeTa WM 3aKpblTUE OKHa OT4eTa OCYLUECTBIIAETCA beHKLI,Meﬁ MEHIO

"AHanu3/YpganuTb oTyeT" UMM KHOMKON F¢ naHenu WHCTPYMEHTOB. [aHHbIN
AOKYMEHT He BKMto4aeT B cebsa onucaHme MCcnosib3yeMblX CKPUNTOBLIX S13bIKOB.
Hwxe npnBeneHO onnucaHmne MHTErpnpyemMbliX B CKPUNT 351EMEHTOB.

KoHcTaHTbI
Nmsa OnucaHne

DataType Tun gaHHbIX. 3HA4YEeHUS:
"DIG" —ocumunnorpamma cogepXuT gaHHble 3annucaHHble
UM POBLIM aHaNM3aTopomM;
"ANA" —ocuunnorpamma cooepXxuT AaHHble 3annucaHHble
aHarnorosbIM ocuunnorpagoom

Channels Konun4yecTtBo KaHarnoB B 3anMcaHHOW ocuunnorpamme

Frequency UacTtoTa guckpeTtmsauum Npu 3anmcu nccrnegyemonm
ocumnnorpamMmmb

NumberOfSamples | BennunHa maccmBa gaHHbIX 411 O4HOro KaHana B
3anncaHHom ocumnnorpaMmme




PyHKUMMN
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Nmsa n napameTpsl

OnucaHune

GetChannelName( iChannel )

Monyuntb nmsa kaHana Homep — iChannel
(1..N), rae N = Channels cM. KOHCTaHTbI

HasChannellnversion( iChannel )

Onpenenutb, Obin N1 kaHan - iChannel
NpPOVHBEPTUPOBAH

GetFullScale( iChannel )

[Mony4nTb NOSMHbBIA pa3max curHana B
BonbTax Anga kaHana iChannel

ValueAt( iChannel, iPos )

[Mony4nTb 3HAa4YEeHME HanNpsKeHUs Ans KaHana
— iChannel B no3nuun — iPos.

[lns aHanoroBoro curHana sHa4YeHus
BO3BpalLllalTca B BonbTax. [Onsa umdposoro
3Ha4YeHusa NpUHUMaOT BeNUYUHY O 1 1

SynchBy( iChannel, iType, Level,
iFromPos, cSamples )

OcyLiectTBnTb NOUCK iType - ppoHTa curHana
C Nepexonom Yepes ypoBeHb - Level ans
kaHana — iChannel Ha yyacTke ¢ no3nummn —
iIFromPos Ha npoTsxeHun — cSamples,

roe:
iType: «1» - nepegHUn PpoHT,
«-1» - 3agHUN PPOHT;

Level — HanpskeHWe B BoNbTax ans
aHarnorosoro curHana nnm «0», «1» ans
LMpoBOro;

Mpu CSamples = 0 uHTEepBan He orpaHnUYeEH.

®yHKUMA BO3BpaLLaeT Nosmuuio B Maccuee
[aHHbIX, rOe CUrHan yaoBneTBopseT
3aJaHHbIM TPeBGoBaHUAM N0 PPOHTY U
ypoBHI0. Ecniu xe ycnosue He
y[I0BNETBOPEHO, BO3BpallaeTcsa «-1»

ReportOut( strText )

BbiBecTun TekcT - strText B OKHO oT4yeTa

SetMarker( iPos, strComment )

YcTaHoBUTE/MOANULMPOBATE Mapkep N4
nosunuyuu iPos ¢ kommeHTapuem - strComment

CreateConfigure( strName )

PyHKUMSA co3gaeT 1 Bo3BpaLLlaeT o0beKkT Tuna
KOHurypauma ¢ nmeHem strName

CreateGraphicView( strName )

dyHKUMA cos3aaeT 1 Bo3BpawaeT 06beKT Tnna
OKHO rpadpuka ¢ umeHem strName
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CreateGraphic( strName,
strYname, vColour )

dyHKUMSA co3haeT 1 Bo3BpaLlaeT o0beKT Tuna
rpacdouk c umeHem strName, eq. namepeHus
no koopaunHate ‘Y’ — strYname, n upetom
vColour (*)

ShowProgress( strMessage,
nTotalSteps )

PyHKUMA oTODOpaxkaeT coobLuieHne
strMessage n nonocy nporpecca B CTpoke
COCTOSIHUS OCHOBHOIO OKHa NporpamMmbi.
3HaueHune nTotalSteps — onpegenser
3Ha4veHne ana 100% cocTosiHusA Nosochl
nporpecca

SetProgress( iPos )

YcTaHaBnNuBaeT TeKyLLee NosoXeHne nonochl
nporpecca iPos, No OTHOLLEHWUIO K
nTotalSteps = 100%

HideProgress()

YpansieT coobLieHne u nosiocy nporpecca mn3
CTPOKN COCTOAHNA OCHOBHOIO OKHa.

GetCurLanguage()

BoaBpallaeT ngeHTudukaTop BbibpaHHOro B
nporpamMmmMme A3blKy MHTepenca. 3HadeHus
0x409 — cootBeTcTBYET aHrnunckomy CLUA, a
0x419 — pycckowmy.

PYyHKUMMN 0OBbEKTa KOHuUrypaums

Addltem( strName, DefValue )

[obaBnTb NepeMeHHyl KoHurypaumm
strName co 3HayeHneM No yMOMYaHUIo —
DefValue. Ecnn napameTtp DefValue 3agatb B
BUOE CTPOKM COCTOSALLEN U3 OTAENbHbIX
3/1eMEHTOB pa3aesieHHbIX CUMBOJSIOM
nepeBoga KapeTku “\n”, TO nonb3oBaTesnto
ByneT npeanoxeHo BblbpaTb OOUH U3 3TUX
anemeHToB. ®PyHkuna GetValue B 3TOM
cny4yae BepHeT NopsaKOBbIA NHOEKC
BbIOpaHHOro aNemMeHTa Ha4YnHas C Hyns.

GetValue( strName )

Mony4ntb 3Ha4YeHne nepemeHHomn strName

Configure()

BbiBecTn gmnanor koHdurypaummn. OyHKUMA
Bo3BpawaeT TRUE, ecnu koHpurypaums
Oblna npuHaTa HaxxaTtnem kHonku “OK”
ananora KoHdurypaumm
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PYHKLMN 0O BEKTa OKHO rpadmka

AddGraphic( objGraphic ) dyHKUMSA ycTaHaBnmnBaeT 06bekT objGraphic
ans otobpaxeHus B JaHHOM OKHe rpadmka

Show() CoenaTb OKHO rpaduka akTUBHbLIM

Update() O6HoBUTL (NepepucoBaTh) BCe rpadukn B
AAHHOM OKHe

SetBkColour( vColour ) dyHKuMsa 3agaeT useT oHa vColour (*), onga

OKHa rpadouka.

MNepemMeHHble 06BLEKTa OKHO rpaduka

MainAxisName [MpuHMMaeT 3Ha4YeHne NMeHN OCHOBHOM (
oOLen ) ocu rpacumka

PyHKUMN 0OBeKTa rpadmk

AddPoint ( X, Y ) ®dyHKUMA nobaBnaeT TOUKY ¢ KoOOpAUHaTaMm
XnyY

Reset() OOBHYNUTb MaccuB TOYEK.

OrderPoints() YNopsagounTb TOYKM B MaccmuBe TOYEK
corfiacHo nx koopguHatam ‘X’

SetLimits( vMin, vMax ) 3agaTb 3Ha4YeHna MuHumyma — vMlin
Makcumyma — vMax gnsa koopaumHatbl ‘Y.
Ecnn aTn 3HavyeHns He 3agaHbl, MUHUMYM U
MaKCMMyM onpeaensieTca n3 Maccmea To4YeK

() — ueem 3adaemcss e eude wecmHadyamupu4yHoOU KOHCmMaHMbl @
¢popmame - 0xBBGGRR, 20e RR — kpacHasi, GG — 3eneHasi, BB — 2onybas
cocmaensrowue usema. K npumepy 3HadYeHue: O0x00FF00 -

coomeemcmeyem sipko 3esieHomy, OxFF0000 — sipko cuHuu, a 0x0000FF -
SIPKO KpacHbIU

CkpunT gonyckaeT Ucrnonb3oBaHue OUpeKkTuBbl “/ /include “"Umsidanna””. Ecnv
AaHHasa gupekTnBa obHapyXeHa, cogepxmnmoe danna <msidarna> BCTaBMSETCH
B TEKCT CKpUIMTa BMECTO TeKyLlen ANPEKTUBBI.
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4 MNMpumep ncnonb3oBaHUA CKpUNTa aHanusaTtopa Ha Jscript

Il AnropyTM HaxoguT HyneBble UMMYIbChl U onpeaenseT Ux AnUTenbHOCTb

If (DataType == "DIG") // aHHbIe O/MKHbI ObITb LM POBLIMU

{/l Co3paTb KOHGMrypauuio, 4Tobbl Nofb3oBaTesNb MOr 3a4aTb HOMEpP KaHana
var MyCong = CreateConfigure(“Impulse width”);

MyCong. Addltem(“Kanan”, 1); // o ymonyaHuto ncnons3yetcsa 1-1 kaHarn
MyCong. Configure(); // BeiBecTn guanor koHurypaumm

DataChannel = GetValue(“Kanan”); // lony4nte HOMep aHannanpyemoro kaHarna
// TlpoBepUTb BBEAEHHLIN NONb30BaTENEM HOMEP KaHana

If (DataChannel > 0 && DataChannel <= Channels) {

cFound = 0;

ReportOut( fmm=m=== SanyCK —=======’ ),

for( Position = 0; Position < NumberOfSamples;)
{ // Tlony4ynTb NonoxeHne o4epeaHoOro 3agHero opoHTa curHana
StartPos = SynchBy(DataChannel , -1, 0, Position, 0);

If (StartPos >= 0) { // 3agHun OPOHT HangeH, HanuTu cnen. nepeaHnn
Position = SynchBy(DataChannel , 1, 1, StartPos, 0);

If (Position >= 0) {// NepenHnn ppoHT HanaeH, onpes. ANUT. UMMyrbCa B MCEK.
ImpulseWidth = 1000 * (Position — StartPos)/ Frequency;
cFound++;
// BblBECTW B OTYET HOMEP UMMYSbCa U €ro ANUTENbHOCTb.
ReportOut( “Umnynec N:” + cFound.toString(10) + 7 InutensHocTb:” +
ImpulseWidth.toString(10) + “ mc \n");
[* YCTaHOBUTb MapKep B Havarno umnyrnbca n otopmaTnpoBaTb KOMMEHTaPUN K
AaHHOMY MapkKepy, cogepXallunn BENIMYNHY ONUTESNbHOCTU uMmnynbca */
SetMarker( StartPos, "AnutensHocTk:” + ImpulseWidth.toString(10) + “ mc”);

}

else break; // NepeaHnn ppoHT He HanaeH, NpepBaTb BbIMNOSIHEHUE

}

else break; // 3agHun POHT He HaNOEH, NpepBaThb BbINOMHEHME

}

ReportOut( “====== 3aBeplueH ========");

Y

else ReportOut( “Hegonyctumbii Homep kaHana” );
}

else

ReportOut( “daHHble gomkHbl B6bITb 3anucaHbl B pexume umd. aHanuasartopa’);
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5 COOBLWEHMA Ob OLWMBKAX U BO3MOXHbLIE BAPUAHTbI UX
YCTPAHEHUA
CoobuweHune o6
Ne Bo3MOXHbIe NPUYMHBI MNyT¥ yctpaHeHus
owmnokKe
1. | HepgoctaTtouHO MecTa | [lporpamme He xBaTaeT | [lonbiTantech
Ha ONCKe - UMs OuCKa - | AUCKOBOro MNPOCTpaHCTBa | 0CBOBOANTL
ans cos3faHua | ans co3gaHuna | Heobxogmmoe
BpeMeHHoro thanna BPpeMeHHoro damna, ero | MpoCTPaHCTBO nnu
min pasMep COCTaBIISIET | NepeHecuTe nporpaMmmy
16 M6 Ha gpyron guck
2. | HeBepHbIN dopmart | 3arpyxaembin  pann  He | [lpoBepbTe  AUCK Ha
danna! ABNAETCH OMHapHLIM | HanNnyue ownbokK
doansiom, UCNosnb3yemMbiM
nporpamMmMon, Unn gaHHbIN
dann  4acTuU4HO nnm
NOJSTHOCTLHO paspyLUeH
3. | YcTpoucTeo He | [lporpamme He ypaetcs | [poBepbTe
NOOKMIOYEHO WU  He | NONyYnTb OOCTYn K | NOAKNIYeHne
ncnpasHoO YcTponcTay Yctponctea Kk USB
ocuunnorpada nunn | NopTy,
AaHHbIA OOCTyn npepBaH | ybeantecs, 4yTO
CUCTEMOMU apamBep  YcTpouncTtea
yCTaHoBIfeH n paboTaet
HOpMarsrbHO npwu
NOMOLLN MeHeKepa
Yctpouncts BalLEeN
Windows OC.
BosmoxHo "3aBucaHue"
YcTponcTtBa unum TpakTa;
Anss  ero  ycTpaHeHus
3akpoute [lporpammy,
OCTaHOBUTE YCTPOUCTBO
npu nomMoLLm
MeHeKepa, BblAepHUTE
kabenb YcTponctea u3
USB nopta n BCTaBbTe
ero obpaTHO no
ncTeyeHno 2..3 CeKyHa
4. | HeBo3aMOXHO cosgaTtb | Cucteme He  yganoch | [onbiTanTecb  3akpbiTb
00bekT co3gaTtb 06beKT apyrue NpUNoXeHns
nnm neperpyaure
Windows
5. | YcTponcTeo He | YCTponcTtBo He pearupyert | [lpoBeguTe oTKNOYeHue




-36 -

oTBevaer Ha ynpasnstoLwume | n NOBTOPHOE
3anpochl. Bo3MOXHO | nogknoveHne
HECOOTBETCTBME BEPCUN | YCTPOMUCTBA  COrMacHo
apamBepa WM MUKpOKOAaA | npouenype, OrnMcaHHoM
YcTponcTsa unn | B n.3. AaHHOoro
YcTponcTso "3aBucrno” naparpada

HeB0O3MOXHO OTKpbITb | AHanornyHo n.3 padHHoro | Hegonyctumo

YcTpouncTtso. naparpada, 3a | ucnonb3oBaTb

BO3MOXHO OTKIMHOYEHO | UICKINKOYEHNEM TOW | YCTPOUCTBO

nnm NCMNoNb3yeTcs | cUTyauuu, Korga | ogHOBpeEMeEHHO  bonee

ApPYrumM NpuUnoXXeHnem | YCTPOMUCTBO YXE OTKPbITO | YEM n3 OAHOro
paHee 3anyweHHbIM | NPUNoXeHNS
NPUNOXEHNEM

Ownbka USB obmeHa. | Mpousowen cbor npu | [NonbiTantecb BTOPUYHO

YcTponcTeo obmeHe no USB kaHany. | 3anyctutb PEXNM
OCTaHOBIIEHO BoamoxxHom npuYnHOM | ocuunorpada nnu
SABNAETCH  MpeBbILEHNe | aHanu3artopa. Ecnu
A0nyCcTUMOro YPOBHS | oIMOKa noBTOpsieTCH,
noMexu, nponagaHuve | u3BrneknTe YCTpPOMUCTBO
koHTakTa B USB-rHe3ge | M BCTaBbTe ero obpatHo
nnu NnpeBblLLEHME | CM. n.3 AaHHOro
npoueccopHoro  pecypca | naparpada
Bawero K.
HeBo3moxHO co3gaTthb | [lporpamme He yaanochk | [poBepbTe, He
BPEeMEHHbIN cbains co3gaTthb BPEMEHHbIN | 3anyCTUNu nu Bbl
dranin Ha Tekywem gucke. | [porpammy € KOMNakT
Bo3amoxHO paHHbI guck | aucka. [llpoTtectupyunte
MMeeT CBOWCTBa TOJSbKO | AUCK Ha Hanuyue
ANS YTEHUSA UM YaCTUYHO | OLLMBOK. BoamoxHO
NoBpexXaeH. HeOCTaTO4YHO
CUCTEMHbIX  pecypcoB
CM. n.4 JaHHoro
naparpada
HeBepHbIn dopmart | 3arpyxaemblt  ann He | [MpoBepbTe AUCK Ha

dhanna HacTpoekK

ABMNsieTCA doannom
HacTpoekK, UCMONb3yeMbIM
nporpaMmmMon, U1 OaHHbIN
dann  YacTU4HO UK
NOJSTHOCTbLIO paspyLUeH

Hanu4yme owmnobok




-37 -

10.| Ownbka nepesanucu | MNporpamme He ypaetca | [poBepbTe U M3MeEHUTE
danna nepesanucartb dann. | aTpmbyTt danna.
Bo3moxHo dhann wumeet | CoxpaHute dann noa
atpmbyt  "Tonbko  Ans | ApYyruM UMEHeM.

yTeHus" (Read only) wnu | BosamoxHo, aTpmnbyT

OTKPbIT W uncnosnb3yetcs | "saHATOCTU" hbanna He

APYrMM NPUITOXKEHMEM. CHAT no NpUYnHE
aHOpManbHOro
3aBepLUeHns
nporpamMmsil, paHee
ncnosib3oBaBLLEN

AaHHbIN bann, B 9TOM
crny4vae Heobxoaumo
neperpyautb Baw K
11.| HeBo3MOXXHO Owwmnbka 3anucu anna. | NMonpobynte WN3IMEHUTL
COXpaHUTb dpann Bo3moxHO doann C | ums COXpaHseMoro
yKazaHHbIM WMEHeM YXe | parna unm nyTb.
cywectsyeT UM UMeeT
atpmbyt  "Tonbko Aans

YyTeHus" nnn
ncnonb3yeTcs Apyrum
NPUITOKEHUEM.
12.| Owmnbka neyatn | HeBo3amoXHo ocylecTtsutb | [lpoBepbTe
AOKYyMeHTa ne4atb B  BblOpaHHOE | KOPPEKTHOCTL  Bblbopa
nosnb3oBaTesiem Yctponctea nedvaTtu, ero
YCTpOnCcTBO NCNpPaBHOCTb n
rOTOBHOCTb K Me4aTty,
BOCMOSb30BaBLUNCH
MEHEeIKEPOM neyaTtiu
13.| Owwnbka nedatun | Mo xogy nevatn BO3HWKNA | [lonbiTantech
CTpaHuLbl ownbka npwn BblBOAE | BbICBOOOANTL ANCKOBOE
nHdopmaLmmn Ang | NPOCTPaHCTBO n
oyepeaHon CTpaHuLpbI. | BbIrPY3nUTb
Bo3MOXHO B cUCTEME He | HeMCnonb3yemble
XBaTaeT pPecypcoB Ans | NpUoXeHus nnm

neyaTu Ballero AOKYMEHTA. | yYMEHbLUNTb KONMYECTBO
nevyartaemblX CTpaHuUL,

14.| HegoctaToyHo Bawen Windows OC He | Nonpobynte BbIrpy3nTb
CUCTEMHbIX  pPEecypcoB | XBaTaeT pPecypcoB  ANs | HeMcnosb3yemMble

ans BbIMOSIHEHNSA | CO34aHMss 0Bpasa KapTUHKN | MPUNOXKEHMS nnu
onepauumu 3aflaHHOro pasmepa YMEHbLUUTL paspeLleHne
KapTUHKW

| 15.| HeBo3MOXHO | Mporpamme He ypaetcs | Miamennte umst daiina |
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COXPaHUTb dann | coxpaHntb hann KapTUHKW | UMM NyTb, MonpodynTe
KapTUHKK Ha yKa3aHHbIN OUCK BbICBOGOOMTL  ANCKOBOE
NPOCTPaHCTBO
16.| HegoctaToyHO [Mporpamme He ypaetcsa | [NonpobynTe
CUCTEMHBIX pPecypcoB | co3gaTb 06pa3 KapTUHKW | yMEHbLWNTL  3HA4YeHue
ansd co3[aHna | aKBUBaNeHTHbIM pasmepy | DPI,
NOBEPXHOCTH NOBEPXHOCTN nevyaTu. | BOCMONb30BaBLUUCH

Bo3MOXHO B HacTpomkax
npuHTEpa BblO6paH
Bbicoku DPI (kon. To4ek

Ha O0NM), a
ncrnonb3yemas oC
Windows 98 wnn Me
nveet domsnyeckune
orpaHn4yeHus,

npesblLLUEHHDbIE AaHHOW

ornepaumen.

HaCTpoMKamMu NpuHTEpa
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6 BO3MOXHbIE HEUCIMTPABHOCTU U METObl X YCTPAHEHWUA

XaoTnyeckme gaHHble

npobnema moxeT ObITb
cneactemem oobmeHa [1K
No JoOKanbHOWM CeTn W

Bbl3BaHa crneyndgukomn
paboTbl ApavBepa wunu
4qun ceTa BaLleun

MaTEepPUHCKOW nnaTbl

Ne HeuncnpaBHOCTb Bo3MOXHbIe NPUYUHBI Mepb! ycTpaHeHus
1. | [Mpwn paboTe | a) Cbon B Tpakte USB. a) lNpounssegute
[Mporpammbl B pexume | 6) «3aBucaHue» OTKITHOYEHNE n
ocuunnorpada YcTponctBa BCreacTBUE | NOBTOPHOE
(aHanusaTopa) BbICOKOIO YPOBHSA MOMEXM | MOAKIIIOYEHNE
npounsowna YcTpouncTtaa.
aBTOMaTunyeckas 6) lNpoBepbTe Hanuume
OCTaHOBKa coeVHeHus Mexay
HyneBou Knemmowm
YcTponcTea n
NOLKIMIOYEHHOMY K HEMY
MK
2. |lNpn pabote | USB TpakT He | Bbirpysute BCE
[Mporpammbl B pexume | obecneunsaeT Heuncnosib3yemble
ocuunnorpada HeobxoaAnmMyro OS5 | NPUNOXEHNS.
(aHanusaTopa) Ha | YcTponcTtBa nNpOMyckHyto | BpeMeHHO ocTaHoBUTE
9KpaHe  oTpa)arTcs | CMOCOBHOCTb. [aHHas | goHOBbIE 3adayn.
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7 TPEBOBAHUA BE3OMNACHOCTU MNPU PABOTE C YCTPOMCTBOM
OCUUITNIOINPA®A

Ona 3awutbl YcTpouctBa M coeauHeHHoro ¢ Hum K Heo6xoammo
obecneuynTb BbIpaBHMBaHME WX NOTeHUMana C MOTeHuManomMm obGbekTa
U3MepeHnn. JTO JOCTUraeTcd NyTemM COoeAMHEHUs HYNeBOW KrieMMbl YCTponcTea
c kopnycom (3asemrnieHnem) [1K. BobinonHeHwe paHHOro ycnosusi Tpebyetcs
TONbLKO AN YCTPOMUCTB C Bepcuen 1.x.

Ecnn pabota ¢ YCTPOMCTBOM NpPOBOAUTCA B YCIIOBUSX MOBbILEHHOro
puUcKa nopaxeHus anekTpuyeckum tTokom u MK npu npoBeaeHnn namepeHmmn
NOAKIIOYEH K NUTaloLen ceTu, OH AO0MKeH ObITb 06s3aTesNibHO 3a3eMneH. Ha
puc.20 nokasaHo Kak cregyeTt noaknioyaTb YCTPOUCTBO K OObEKTY N3MEPEHUN.

Bo nsbexaHue Bbixoga YCTponcTBa U3 CTpos
ero HysrneBas KnemMmma Bcerga nogknroyvaetcs nepsou!

puc.20. MNMogkrntoyeHne YCTponcTBa K O6bEKTY M3MEPEHUN




