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1 HASBHAYEHUE

Mporpamma "USB Oscilloscope" (mnanee no Tekcty - [lporpamma)
npegHasHayeHa Ans  otobpaxeHusa, aHanuMsa, 3anucn W U3MepeHus
napamMeTpoB CUrHanoB, ouudpPoBaHHbIX Mpu nomowm yctponctea USB-
ocuunnorpada (ganee no TeKCTY - YCTPOMCTBO).

2 OBLUME CBEOEHUA

[Mporpamma paboTtaeT noa onepaumoHHbiMu cuctemamm - Windows 2000/XP,
Windows Vista n Windows 7 Ha 6a3e K ¢ npoueccopom cemenctBa x86 unu
AMDG64.

2.1 OcHOB8HbIe pyHKUUU

[Mporpamma no3BOMSIET OCYLECTBMSATbL OAHOBPEMEHHYH BU3yanusauuio,
aHann3 1 3anucb CUrHanoB oOUMPPOBAHHLIX YCTPOMUCTBOM B pearibHOM
mMacwTtabe BpeMeHW. 3anucb OCYLIECTBNSETCS B BuAe HenpepbiBHOro
BpeMeHHoro parmeHTa. Pasmep dparMeHTa orpaHudeH MaKkCcMMarnbHbIM
pasmepom garna, n paseH 16 Toant ana NTFS wnu 4 '6ant gna FAT32.
[Mporpamma cHabXeHa WHCTpyMeHTapueM [ONnA aBTOMaTM4eCcKoro aHanmsa
3anucaHHbIX CUrHanoB Ha 6ase CKpUMTOBOro sapa C nosiyYeHneM TEeKCTOBbIX U
rpapuyeckux  pesynbTaToB, MapKMpOBaHMEM W KOMMEHTUPOBAHWEM
XapaKTepHbIX y4YacTKOB ocuunrorpammbel. BoamoxeH akcnopT pesyribTaToB
aHanusa B TEKCTOBbIN hanr.

Ncnonb3oBaHnMe  nnarMHOB  MO3BOSSIET  OCYLIECTBMASATb  aHanuM3  w”
BM3yanu3auuio cneumdunyeckmx CUrHamnoB ¢ nonyyYeHmeM rpadukoB M3MeHeHUs!
nccrnegyemblx NapaMeTpoB B peanbHOM MacluTabe BpeMEHMN.

MNporpaMmma cHabXeHa (YHKUMAMKM MevaT U COXpaHeHUs B rpaduyeckom
dopmaTe BblAeneHHbIX hparMeHToB ocuuMnrnorpaMmmMbl 1 pe3ynbTaToB aHanunsa.

Pexnm amynaumm nossonseT Bu3yanuamMpoBaTb OUMHAMUKY  curHana,
NCMONb3ys paHee 3annucaHHbIN oanst ocUMNIorpaMmmel.

2.2 MuHumanbHble mpeboeaHusi K pecypcam
- LI He Hmxe Pentium 111 TTwy;
- rpadudeckmn agantep He Hmxke SVGA 800x600;
- O3Y He meHee 1 [GanrT.

BHumaHune! pna pab6otbl [lporpammbl B peanbHOM pexume BpPeMEHMU
HeobxoaMmo, 4TOObl YCTPOMCTBO ObIIO  MOAKMHOYEHO K USB-nopty
KOMNblOTEpPa 1 ApanBepa YCTponcTBa Oblnn yCTaHOBMEHDI.



3 PABOTA C NPOrPAMMOWN

3.1 OnucaHue OCHOBHbIX Op2aHO8 yrnpassieHus

OcHoBHoe okHo [Mporpammbl (puc.1) nmeeT crnegyrowme 3NeMeHTbI:
1 - MEHI0;

2 - BCMNNblBalOLLEE MEHIO;

3 - NnaHenb UHCTPYMEHTOB,;

4 - naHenb ynpasrieHus;

5 - CTPOKY COCTOSAHMUA.
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puc. 1. OcHoBHOe OKHO [Mporpammbl.

3.1.1 MeHwo (puc.1 [1]) comoepXuT 9nNemMeHTbl, (yHKUMOHANBHO
CrpynnupoBaHHble BO BcnnbiBawwme MeHw (puc.1 [2]). [Ona Bbi3oBa
Tpebyemon yHKUMM HeobXoAMMO  aKTMBM3MPOBATb  COOTBETCTBYHOLLNIA
anemMeHT MeHo porpammebl, 1 BbIGpaTb HYXXHYIO OYHKLMIO BO BCMJIbIBAOLLEM
MeHt. [0nsa aToro Heobxo4uMMO NepemMecTUTb yKasaTerfb MbIWW Ha OaHHbIN
3NEeMEHT HaXaTb M OTNYCTUTb NIEBYH KHOMKY MbILUW (LLENKHYTb JIEBON KHOMKOW
MbIlK). 3aTemM nepeMecTuTb ykasaTenb MbIlWK K HeOOXOAMMOMY 3SfeMEHTY
BCMMbIBAKOLLEr0 MEHIO N aKTUBU3UPOBATb HYXHYH (OYHKLMIO LLENYKOM feBOM
KHOMKWN MbILLW.

[ns aktmBmsaumm SnNemMeHTa MeHK Mpu MNOMOLUWM KnaBuaTypbl, HaXMUTE
knasuwy “Alt” knaBmaTypbl B KOMOWHaUMKM C KNaBULIEN CUMMBOJST KOTOPOM
NOOYEPKHYT B Ha3BaHUM arnemMeHTa MeHo (‘O — onda anemeHTa “@adn”, Y’ —
ana anemeHta “YmnpaeneHue” cm. puc.1). [Ona Bblbopa HyXHOro 3fieMeHTa
BCNSIbIBAOLErO0  MEHK  UCMONb3yWTEe  KnaBuLLIM  CTperika  BBEPX/BHM3
KnaBuaTypbl. BbizoB aKTUBHOWM dYHKUMM BCMNSbIBAOLLErO MEHI0
ocyllecTBndeTca Haxatnem knasuwm “Enter”. BpeMeHHO HeOoCTynHble
YHKUMM OTODpaXKatTCs cepbiM LIBETOM.



3.1.2 NaHenb MHCTPpYMeHTOB (puc.1 [3]) coaepXuT anemMeHTbl yrnpasreHus
Ans Bbl3oBa (pyHkumin MNMporpammel. [JaHHbIE aneMeHTbl NpeacTaBneHbl B Buae
KHOMOK C MKOHKaMu. AKTMBM3aUMs OaHHbIX 3NIEMEHTOB OCYLLECTBRsSieTca npu
noMoLWM ykasaTensa Mmbiwun. [nsg 3Toro HeobxoAMmo nepemecTuTb ykasaTenb
MbILLW Ha KHOMKY C TpebyeMon pyHKUMEN, HaxaTb U OTNYCTUTb NEBYI0 KHOMKY
MbILLIN,

3.1.3 MaHenb ynpaBneHus (puc.1 [4]) cogepXuT anemMeHTbl yrpasreHnd
pacnosioXXeHHble CBEPXY BHM3. JrieMeHTbl NaHenu ynpasneHus oTobpaxaroT
MMS BbIMNOMHAEMOWN (PYHKUMW, OOUH UMK TPyNny KOHTPONMpyeMblX NapameTpoB
W OpraHbl YNpaBfieHUs1 pPacnofiOKEeHHble B NPaBOM 4YacTU 3NemMeHTa.
CyLecTBYHOT crneayrouime TUMbl 3fIEMEHTOB NaHenn ynpaseHns:

|(DDCTHHUEI.-1TI: |_ KHOMKA:

|(D'3T3F'T ycrpoiicrea P | KHOMKa BCnrblBalOLLEN NaHenn Unu cnucka;

1> D50mB/£158 | yrnasnenme BCMbIBAIOLLIEN
naHenbto ¢ BbICTPON (PyHKUMEN;

| A0000:00:00.001.00 |4I¥] . yrpasnenme yBenuUeHnem/yMeHbLLEHEM NapaMeTpa;

(2110 gswe 4P| ysennyenne/ymenbiuenie, BbIGOp napaveTpa.

Bbibop akmueHo20 ariemMeHma rnaHesiu yripaesieHuUss OCYyLLeCTBIsieTCH
yKazaTenem Mbilin UM Npu NOMOLLM KNaBuLL CTPernka BBEPX/BHU3 KnaBuaTypbl.
DyHKUMA INEMEHTOB TWUNa KHOMKa, 6criiblearowasi naHesb Uunu  Criucok
aKTUBU3NPYETCSA LLESNTYKOM JIEBOM KHOMKW MbIWK, KHOMKaMX KraBuaTypbl
cTpenka Bnpaso, npoben unun “Enter”.

Mo aHanormn paboTaeT anemeHT Tuna ecrsibiearowas naHesb ¢ 6bicmpoul
yHkyuel. Ho B gaHHOM crny4ae npu Ha)kaTuu ykasaTenem MbIln Ha KHOMKY b
oToOpakaeTca BCMNblBawWas MNaHenb, a nMnpu  HaXaTuM  KHOMKW ¥
OCYLLECTBNAETCSH BbI30B OLICTPOM (PyHKUMKN ONS AAHHOIO 3fieMEHTa.

[ns BbI3oBa ObICTPON PYHKLMN C NUCMONb30BaHMEM KilaBmaTypbl He06XoaMMo
HaXxaTb N yaepXmnBaTb KHOMKY CTpesika BreBo He meHee 0,5 cekyHabl.

N3meHeHne 3HayeHus napameTpa ans anemMeHTa TMnNa
ygesiudeHUe/YMeHbWeHUe rnapaMempa OCYLLEeCTBSEeTCA HaxaTtnem, npu
NOMOLLM yKas3aTensi MbllUW, KHOMOK 4 / » Ansi yMeHbLUeHUs / yBernmyeHus
3HayeHNa napamMeTpa COOTBETCTBEHHO. Te Xe yHKUMM OCyLeCTBAT
KnaBuLLW CTpenkKa Bneso / BNpaBo KnaBuaTypbl.

AHanornyHo npoucxoauT ynpasneHue 3N1eMeHTOM TMNa
ysernu4yeHue/yMeHbweHuUe, 8bI6op napamempa. B OONONHeHMM [OaHHbLIN
3fIEMEHT CHabXeH LieHTpasribHOW KHOMKOW, HaxaTue Ha KOTOPYH MNPy NOMOLLN
yKkasaTensi MblliM Mo3BonsieT BblbpaTb OAHO W3 3HAYEHWN napameTpa B
BbinaBwemM cnucke. [aHHyto dQyHKuMO AyoenupyloT KnaBuwun npoben unu
“Enter” knaBmaTtypbl.



3.1.4 BcnnbiBawowasa naHenb (pyc. 2) sABMNAETCA paclUMpeHneM naHenm
yrnpaBneHus wu COOEPXWUT ynpaBrdloWMe 3reMeHTbl, BblAeNeHHble B
OTAEerNbHYIO0 rpynmny.

|| 2/USB Oscilloscope V 2.4 GI D6 72: 4y ] [@:1 |[v/|[x
2 Zarpyants UP

puc. 2. BcnnbliBatowwasi naHenb.

Bblbop akTMBHOrO 9nemMeHTa BCMNMbIBAKOWEN MaHENU OCYyLeCTBNAeTCs
nepemMeLLeHneM ykasaTensi Mbllin K TpebyeMoMy 3feMeHTy Unu Knasullamu
CTpenka BneBO/BMNpaBO KnaBuaTypbl. AKTUBHbIA 3NIEMEHT MaHenn CcoaepXuT
opraH ynpasrieHUs pPacrnonioXeHHbIn B ero npason yactu ([1] puc.1). Ecnun
aKTUBM3aLMs drnemMeHTa He NPOUCXOOMT — 3HAYUT OH BPEMEHHO He [OOCTYMEH.
[MocnegHnM 3anemMeHTOM BCMSbiBalOLWEN MaHenn SIBNSETCHA KHOMKa 3aKpbiTUS
naHenu. Ytobbl 3akpbITb BCMMbIBAKOLLYO NaHenb HEODXOAMMO aKTUBM3NPOBATb
OAHHYK KHOMKY, LWeNKHYTb NEeBOW KHOMKOW MbIlWM WUNU HaxaTb KnasuLly
cTpenka BHM3 KnasuaTypbl. ANbTEepHATUBHO MaHemnb 3akpbliBaeTCs HaaTuem
knasuwmn “Esc” knaBmaTypbl UNU nepemelleHMeM akTUBHOrO 3fieMeHTa 3a
KpanHUM NeBbIN 3M1IEMEHT KIlaBuLLEN CTpesika BreBo.

CyLLeCTBYIOT cneaytoLine TUMbl 3NIEMEHTOB BCMMbIBAOLLEN NAHENN:

- KHOMKa;

- NepekxnYyaTenb;

- NOAMEHI0;

- 3NIEMeHT BbIOOpa;

FoB[a -
¥| - yBenvyeHne/ymeHbLLeHne napameTpa;
=y n
1B . yBernvyeHne/ymeHbLleHne, BbIOOp napameTpa;

- BBOA/BbIOOp TEKCTA.

PYHKUMSA 3NIEMEHTOB TUNA KHOrMKa, rnepekrrndamersib U nodMeHo Bbl3blBaeTca
LLIEeNYKOM J1IEBOM KHOMKM MbIlLIW WX KNaBuLIEeW CTpernka BHM3 unn “Enter”
KnasuaTypbl.

Beinagatowmn cnnucok ana anemeHTa Tuna asiemeHm ebibopa Bbl3blBaeTCs
Ha)aTMeM KHOMKW ~, pPacrofioXXeHHOM B MpaBoOM YacTu 3IremMeHTa WUnu
Ha)xaTMeM KnaBuwKn cTpenka BHU3, wunu “Enter” knasuaTypbl. Bbibop
Tpebyemoro anemMeHTa cnmcka ocyLLeCTBNSeTCA Npy NOMOLLUN yKa3aTens Mbin
MNU Krasuwamun cTpernka BBepx/BHWU3 knasuaTtypbl. [loareBepxaeHue Bblbopa
OCYLLECTBNAETCA LWEeNYKOM JeBOW KHOMKMA MbIWW WKW KNaBuULWIEW CcTpernka
BnpaBo, wunu “Enter” knaBmaTypbl. YUTOObI OTMEHUTb BbIGOP W 3aKPbITb
BbiMaZatoLWunmn CrINCOK HaXXMUTE KIaBuLLy CTpenka Bnpaso unu knaesuvwy “Esc”
KnasmaTypbl.

N3ameHeHmne napamMeTpa AJIEMEHTAa TUNa yeenuquue/ylweHbLueHue
rnapamempa ocCywecTB/ideTCA LWeJT4HKOM NEeBON KHOMKOW MbILLUN HA KHOMKaX &/
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AN1IeMEeHTa Ui KraBulamMmmy CTpersika BBer/BHI/I3 COOTBETCTBEHHO.

AnNeMeHT TMNa ygesiudeHue/yMeHbWeHue, 8bIbop napamempa
KOHTponupyeTcs aHanorn4yHo npeabiayLiemy. ans oTOOpaxeHus
BblNagatoLero crnncka HeobxoauMo LWenKHYTb SIEBOWM KHOMKOM MbIWIKW Ha Teso
afeMeHTa unuM HaxaTtb knaesuwy “Enter” knasmaTypbl. YnpasreHWe CnuUcKOM
OCYLLECTBNAETCS aHanorM4Ho anemMeHTy Bblbopa.

OnemMeHT Tuna 8800/8bI60p mekcma CRyXuT [na BBOOA TEKCTOBbIX W
YMCNOBbIX 3HA4YeHWMW. [aHHbIA 3NEMEHT YynpaBnsieTcd B OCHOBHOM C
knaBmaTtypbl. KnaBuwmn cTpenka BreBO/BNpaBO KnaBuaTypbl OCYLLECTBASOT
nepemMelleHne KapeTku BBOAA BEBO/BNpaBO COOTBETCTBEHHO. Knasuiin
“‘Home”/“End” knaBuaTtypbl nepemeLlaroT KapeTKy B Hayano/KOHeL CTPOKMW.
Knasuwun “Backspace”, “Del” knaBuaTypbl OCyWeCTBAAT peaakTupoBaHue
TEeKCTa. QnNeMeHT noaaepKmMBaeT cTaHgapTHble onepauum ¢ 6ydepom obmeHa.

OcHoeHbIe 351eMeHMbl naHesnu yrnpaeJieHusi U ecnnbliearouel
rnadHesiu KOHMPOJTUpyromcsi 4YembIPpbMSs KriagsUwaMu KriagsuUamypbli.
cmpeJsiKa ejiegeo, eripaso, esepx, eHUSI.

[ns BbIGOpa anemMeHTa NaHenu yrnpaBneHns UCMNOoNb3YTCS KNaBULLIM CTPEnkKa
BBEPX/BHU3, a YyMpaBneHMe OCYLIeCTBMSeTCA  knaBullaMuM  CTpernka
BMNeBo/Brnpaeo. [ns BCNnbiBaloLLEN NaHen HaobopoT: BbIOOP OCyLLEeCTBNSETCH
KnaBulIaMu CTpernka BeBO/BNpaBO, YMNpaBfeHue KhnaBuliamMu CcTpenka
BBEPX/BHM3 B 3aBMCMMOCTM OT Tuna anemeHTa. [Ans BCNbiBalOWUX CMUCKOB:
M3MEHEHME ONeMeHTa Chucka - KnaBuWIW CTPenka BBEPX/BHU3, BbIOOP
anemMeHTa - KnaBulla CTperka BnpaBoO, OTMEHa - KnaBulla CTperika BneBso.
[lononHUTENbHO, 3NeMeHTbl Tuna YBENUYeHUs/YMeHbLUEHUs napamMmeTpa U
nepeknoyaTerb, MOryT KOHTPONMPOBATLCS MPOKPYYMBAHNEM KONECMKA MbILLIW.

YnpaBnsiowas naHenb COAEPXUT OCHOBHYH MaccCy YnpaBfsiiOLLIMX OpraHoB
ocuunnorpadga, 4YTo MNO3BONSET NErko KOHTPONMpoBaTb MNpubop YeTbipbMs
KnaBuLLaMu Kypcopa.

3.1.5 Ctpoka crtatyca (puc.1 [5]) oToOpaxkaeT MHpopmMauMo O TeKyem
afieMeHTe — BbIMOSIHAEMblIE UM (QYHKUUK, KOMOMHauuMs KnaBuw ObICTporo
Bbl30Ba JaHHOW (PYHKLUMN.



3.2 BknroyeHue ocyurnnozpadga

[nsa BknioyeHna ocuunnorpada HeobxoaAnMMO BOCMOSIb30BATLCA 31IEMEHTOM
naHenn ynpasneHus “Cmapm ycmpotcmea’. [1pn 3TOM Ha akpaHe nosisngeTcd
BblNagaroLas naHenb KoHuUrypaumm YCTponucTea puc. 3.

|[2/USB AScope V1.3 [ [ ][] v [3]x
puc. 3. Boinagatowaa naHesnb 3anycka YcTponcTea.

OneMeHTbl NaHenun 3anycka yCcTponucTea (C fieBa Ha npaeo):
- YCTponcTBo, ucnosibdyemoe lNporpaMmmon Kak MICTOYHUK OaHHbIX ey
- TEKYLLUNIN pexum ana YCTponcTea (3aBUCUT OT BbIOpaHHOro YCTponcTea)
N MOXET UMETb Crieayoume BapuaHThl:
‘i - pexxuM aHanorosoro ocuunnorpada;
i - peXMUM NOrMYecKoro aHanusaTopa;
- KONMYeCTBO KaHanos N ;
- py4YHast HaCTpoiika NapameTpoB AUCKpeTU3aLmm .

Ncnonb3yinTe KHOMKY ', 4TOObl MPUHATbL HaCTPOMKM WU 3anycTUTb
YcTtponcteo. B 3aBucumoctm oT BbIGpaHHOro YcCTpomcTBa AaHHasa naHesnb
MOXET coepXaTb ApYyroe KONM4YecTBO Ui TMN ynpaBnaloLWmnX 3N1EMEHTOB.

AnbTepHaTUBHbIE MeToAbl 3amnycka YCTPOWCTBA - C MOMOLLbI HaCTpPOeK
nonb3oBartens (cm. 3.9.2) unu 3anyckom nnarvHoB (cm. 3.13.1).



3.3 Pexxum aHano208020 ocuyusiiozpagha

B pexume ananoroBoro ocuunnorpadga [lporpamma obpabaTbiBaeT
aHanoroBble curHansl, ouudpoBaHHble YcTponcteom USB-ocuunnorpada.
Bua okHa [Nporpammbl B pexunme aHanorosoro ocuunnorpada npuBeneH Ha

puc.4.

— .
2 USB Oscilloscope

mEx]

dan  ¥npaeneHWe Onepalkd  3aknagkd  AHanks  OTobpamate  Nomouls
ALy B, . 2 -
@_DCTEHUEHTb _u |
-2 3arpyante UP

L ¥ 3amnch AaHHbIX
LIl Cron kagp

Ly Fai12.5 MMy

L 51E a0 mke
~1%+1)2 B/+30 B
£L1» £ bH0¢c
[1L: +:3.8838 B
ol 740.8 mKc L
L A:TT2 8 mKe 57 R GRREEER
~ B:852 4 mkc

L. -.
Ikanan 1 Bl o e
A-14548 [N
A29.19B

AB WHTEpEan |

T:79.6 MKC
F:12.56 k'Y |

. :
[oToE. .. @ AocTynHoe BEpeMa zanKck: 1:10:05

® 0660 & 0008006
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puc. 4. OkHo lNporpamMmmbl B pexxume aHanorosoro ocuunnorpada.

YnpaBnsawLiaa naHenb CoaepXuT crieaytoLmne anemMeHTsl (puc. 4.):

[A] - ocTaHOBUTL YCTPOWCTBO;

[B] - 3arpy3nTb painn HacTpoek;

[C] - BKNIOYMTE/BBIKMIOYNTL 3aMUCb JaHHbIX;

[D] - ocTtaHoBKa/3anyck kagpa (CTaTyc CUHXPOHU3aUUK);

[E] - BEIOOP YacTOTbl OLMPPOBKN AAHHbIX;

[F] - ynpaBneHue ropnsoHTasnbHbIM MacLuTabom;

[G] - ynpaBneHue 1-m kaHanom;

[H] - ynpaBneHne napameTpamu CUHXpPOHU3aLMN;

[1] - ynpaBneHune ropnaoHTanbHON NPOKPYTKOM 3KpaHa;

[J], [K] — ynpaBneHue nonoxeHnem mapkepos A n B cooTBETCTBEHHO;
9




[L] — anemeHT ons namepeHns asbl\CKBaXXHOCTU cUrHana.

Lindopamun Ha pucyHKe 4 nokasaHbl CriegyroLwmne opraHbl ynpasneHus:
1 - yKkasaTenb BepTUKanbHOro MONOXEHUs HyreBOW NIMHUK CUrHana ans KaHana
1;
2 - TOPU30HTarIbHOE CMELLEHNE TOYKN CUHXPOHN3aLUNM B Kaape;
3 - NUHNA YPOBHA CUHXPOHM3aLNN;
4.5 - nasmeputenbHble Mapkepa A n B coOTBETCTBEHHO;
6 - NON3YHOK rOpU30oHTasIbHOM NPOKPYTKN Kagpa;
7 - NON3YHOK BEPTUKANBbHOIO CMELLIEHUS dKpaHa;
8 - nsmeputenbHas naHesnb.

3.3.1 YnpaBneHue 4yactoton ouncpoBKU (pa3BepTKkon)

YacTtoTta ouudpoBku 3apaetca anemeHToMm [E] puc.4 naHenu ynpasneHus.
PacnonoxeHHass B neBOW 4acTU 3reMeHTa WKOHKa oTobpaxaeT TeKyLuin
PEeXrM OLMNPOBKMK:

- ppermoBbIV (KagpoBbIN);
- cabdpernmoBbIn (CTPOBOCKONMNYECKUIA);

Ny _ MOTOKOBbIN.

YcTtponctea, paboTarowme B pasHbIX pexumax oundpoBKU AAHHbIX, MOryT
nepexoanTb Ha OOMH U3 yKasaHHbIX Bbllle PEXMMOB OUUMPOBKN Mpu Bbibope
OLHOW N3 pa3BepToK.

Bo dpenmoBoM pexmme [aHHble M3 YCTpPOUCTBA nepenarwTcsa B Buae
ManeHbKoro pparMeHTa BXOLHOrO CUrHama, 3axBadeHHOro B COOTBETCTBUU C
YCNOBUAMW CUHXPOHU3ALNMN.

CabdpenmMoBbIn  pexmm aHanorndeH permoBomy. OH COOEPXKUT 4YacTb
AaHHbIX HEO6X0aMMBbIX OS5l NOSTHOro dopenma.

[MOTOKOBBLIN PEXUM COLEPXKUT NOSTHBIN (HENPEPbIBHBIN) MOTOK OLM{POBaAHHbIX
YCTPONCTBOM AdaHHbIX.

Bbinagatlowmin CnnMcok AaHHOro anemMeHTa oTobpaxkaeT nepedYeHb Bcex
BO3MOXHbIX 4acTOT OLMMPOBKM N COOTBETCTBYHOLLME UM 3HAYEHUS pa3BepTKU
AONS Tekyllero macwTtaba B eaUHULAX BPEMEHN HaA LLAr U3BMEPUTESNbHOW CETKM.

3.3.2 YnpaBneHue ropusaoHTanbHbIM MacluTabom

Tekywmin mMacwtab no ropusoHTanm KoHTponumpyetca anemeHTom  [F]
puc.4 naHenn ynpasneHus. MacwTab onpefensietr KoONMMYecTBO OLMAPOBOK
CUrHana, ucnornb3dyemoe ASi OTOOpaKeHWA OAHOW TOYKM OCLMIINIOrpamMMbl.
OreMeHT MOo3BONsSeT NPOoU3BOAUTL OLMMPPOBKY C U3DbITOYHOW 4acTOTOM U B
KOMOMHaUMM C pexumMom OToDpaXeHus [aHHbIX KaHana, nossonser
oToOpaxaTb CWUrHanm Kak cpegHue Wnu rMukoBble 3HadveHus (cMm. 3.3.5).
N3meHeHne macwTtaba nossonseTt “‘cxkumaTtb’ unu “pactarmBatb’ CUrHan no
FOPU3OHTaNN, He W3MEHSAS 4acToTy OUMMPPOBKM AaHHbIX. [aHHbIN 3rnemMeHT
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oTobpakaeT Tekywmin MacwTtab & M COOTBETCTBYIOLLEE €My 3HayeHue

pa3BepTku & (puc. 4 [F]).

3.3.3 YnpaBneHue napameTpamMmm KaHana

MapameTpbl KaHama KoOHTponupykTcs anemMeHToMm [G] puc. 4 naHenu
ynpaBneHus. Teno anemeHTa otobpa)xaeT crieBa Ha npaso:

- HomMep KaHana 17;
- UCMONb3yeMblil KaHanoM aHanorosbI BXof %,
- 3HayYeHne BepTUKanbHOWM pa3BepTKM Ha Lar U3MepuUTenbHON CETKU;
- 3HayeHne BXOOHOro AuanasoHa Afs BbiBpaHHOro aHarnoroBoro Bxoda B
BOmbTax.
Mpy BKMIOYEHHOM ONUUM WHBEPCUM CUrHamna 3HadeHue BepTUKanbHON
pa3BepTKN oTobpaXkaeTcsa Kak oTpuLaTenbHOe YMCIO.

OnemeHT aKkTMBM3WpYyeT naHenb YynpasreHuss napametTpaMu KaHana.
BbicTpas pyHKUMSA JaHHOrO 3rieMeHTa ycTaHaBnmMeaeT onTUMarnbHoe 3HadYeHue
BEPTUKANbHON pasBepTKM AN TeKyllero curHana v LeHTpupyeT ero o
BEpTUKanM.

3.3.4 NaHenb ynpaBneHusa napameTpamMm KaHana
[MaHenb ynpasneHus napaMmeTpam KaHana nokasaHa Ha puc. 5.

|:|E:‘er1U 3208 [#][5t023 [o|[78|[5=10mB  [#|[E|[%|[¥| D] @) /Bes umern [ F]p¢

puc. 5. MNaHenb ynpaBneHns napameTpamun KaHana.

Kak BMOHO W3 pUCYHKA MaHenb COAEPXWUT cneayllme 3MeMeHThI
ynpaBneHus cnesa Ha npaeo:

- HOMEpP uncnoJib3yemMmoro aHanoroBoro Bxoga *:1)...*@, unn %3 - ecnn KaHan
BPEMEHHO OTKJTHOYEH;,

- BXOAHOW AuanasoH Ans BblIOpaHHOrO aHaroroBoro Bxoda C Y4eToMm
BXOZHOro AenuUTens;

- yipaBreHne BepTMKanbHOM pa3BepTKoi (3HaveHune/gen.)
- ynpaBneHue BepTUKamnbHbIM CMELLEHWEM CurHana B OTHOCUTESbHbIX
eanHuuax
- 0BHYNEeHne BEPTUKArbHOro CMeLLeHns 0 ;
- PEXVMM KOMMEHCaLMN CMELLeHNS CUrHana:
# - koMneHcauus BbIKMOYEHa;
%3 - HopMarnbHbIN PEXUM KOMMNEHCALUN;
#8 - py4HOIN peXxmm KOMMNEeHcaLmu;
- 3Ha4YeHMe KOMMEHCALMM CMELLEHNSA CUTHANa B PYYHOM PeXumMe »¥;
- aBTOMaTUYECKOe BbIYUCIEHNE KOMMNEHCALMN CMELLIEHNS curHana ¥ ;
- BKIOYUTb *3 / BLIKIIOYUTb Y% MHBEPCUIO CUrHana;
- pexxMM oToBpaxeHnst NMKOBbIN 2 / ycpeaHeHHbIR 4;
- BKIOUNTb ¥+ / BbIKMIOUNTb ¥X BblUMCIEHNe pasHOCTM KaHamMOoB;
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- oTobpaxaTb [ / cnpaTatk LA gucnnein sHavyeHuin kaHana B U3M. NaHenu;
- BbIGOp LBeTa Ana oTobpakeHns kaHana @;

- UMS KaHana (Bxoaa);

- BbI3BATb NaHenb KanubpoBKM aHanoroBoro BXoJa TEKyLLEro kaHana .

ONeMeHT naHenu, onpeaensarwmMn BXo4AHOW Anana3oH, No3BonseT BblbpaTb
OOMH K3 BO3MOXHbIX [uMana3oHOB (ecrnv rnepeksitovyaemMbli  AnanasoH
onpegeneH onsa gaHHoro Bxoaa/YCTpomncTea) U 3Ha4YeHne BXOO4HOro genutens.
Tak Ha puc.5 BblbpaH gnanasoH B +6 BONbT ¢ Agenutenem Ha kabene 1:10, yTto
cooTBeTCcTBYeT 60 BonbTaMm.

BepTukanbHoe cmelleHne Ond aHanoroBoro curHarna 3aBUCUT OT TEKYLUero
pexuma KomneHcauuu cmelweHusa. Ecnm komneHcauus BbiknodeHa X, -
BepTuKarbHOEe CMeLlEHNe curHana ornpenensieTcsd TONbKO OTHOCUTESbHbIM
cmeweHvem . [aHHas BenuuuHa onpenensieT BepTUKanbHOe CMeLLeHue
CUrHana OTHOCUTENbHO UeHTpa obnactu akpaHa onpegeneHHon Angd
oTobpaxeHuss pgaHHoro curHana (cMm. 3.3.9 BepTuKanbHas KOMMOHOBKaA
KaHanoB) B MpPOLIEHTax OT TeKyLlueW BbICOTbl 3KpaHa. B ocTarnbHbIX pexumax
KOMMEHCaunn CMeLLEeHUs, BepTUKaribHOEe CMeLleHNe HYNeBOW JIMHUM curHana
onpependeTca OBYyMA 3HadyeHusasMu. [lepBbIM  ABMSETCA OTHOCUTENbHOE
cMmelleHne. Btopoe, - npM3BaHO KOMNEHCUPOBATb NOCTOSAHHYIO COCTaBJIAOLLYHO
cMelleHna curHana. [laHHaa BenuynHa cMeLlaeT HyneByl NMHUIo KaHana npu
N3MEHEHUN 3HAYEHUSI BEPTUKANbLHOW pa3BepTKU TaK, YToObl MHGOPMaLMOHHAs
YaCTb CUrHamna ocrtaBarnacb B 3agaHHOM No3Mumn akpaHa. Pexxmm komneHcauum
N 3HAYEHNE KOMMEHcCAUUM CMELLEHUS CUrHama accouumpyroTcs ¢ BblIbpaHHbIM
aHanorosbIM BXO4OM.

PYHKUMSA BbIMUCIIEHUA Pa3HOCTU CUrHaroB MO3BOSISET BbIYUCHATL U
oTobpaxaTb pPas3HOCTHbIN CUrHanm Ha Tekywem kaHane. CurHan BblYUCNAETCA
KakK pa3HOCTb 3Ha4YeHun TekyLlero kaHana - A u cneayrouwlero 3a HuUM — B, no
dopmyrne A = A — B. lNpuyem nHBEpCHA Ha Tekyllem kKaHane A mHBepTupyeTt
pesynbTaT, a WHBepcus cregywwero kaHana B ocywectengeTca o
BblYMCIEHNSA PA3HOCTN.

3.3.5 YnpaBneHune napaMmeTpamMu CUHXPOHM3aLUN

MapameTpbl CUHXPOHM3ALUUKN KOHTPONUpytoTcs anemeHToM [H] puc.4 naHenu
ynpaBneHusi. [laHHbl 3feMeHT oToOpa)kaeT TeKylMe OnuUMM CUHXPOHU3aLUn
crneBa Ha NpaBo CBEpPXYy BHU3:

- KaHan UCnonb3yeMblil Kak UICTOYHUK CUHXPOHMU3aLmm 1%;
- OPOHT: 4. HapacTaloLWnu; Y- cnagaroLinmn;
- MMHUManbHbIA NHTEPBaN CUHXPOHU3aLINN t‘_r"’l’;
- PEXUM CUHXPOHU3ALNN:

e - aBTO-YpPOBEHb;

L. OObIYHBIN;

L1 - xaywimin;

I - OAVHOYHbIWN;
12



ﬂ - CUHXPOHM3aL KA BbIKIIOYEHA,

- TEKYLLMA YPOBEHb CUHXPOHMN3aLIMM &

OnemMeHT AKTUBU3NPYET NaHesb ynpaBlieHnA napamMmetTpamMmm CUHXPOHU3aLUNN.
BbICTpaFI (byHKLI,VIFl AJaHHOro  3alieMeHTa  BbIMOJIHAET aBTOMAaTU4YEeCKYHO

KOppEKUNIO YPOBHA CUHXPOHU3aALUNN.

3.3.6 MaHenb ynpaBneHus napaMmeTpamMyn CUHXPOHM3aLUN
MNaHenb ynpaBneHus napaMmeTpamn CUHXPOHU3aLIMK NokasaHa Ha puc.6.

|[13 [=|[LE|[ £ |[F9487 wB |[1260% |3 T:20mB  |[£:4

][ B0 c

o[ &oc 0| [Zrs0me [

puc. 6. MNMaHenb ynpaBneHns napameTpamm CUHXPOHU3aLNN.

Kak BugHO U3 PUCYHKa NMaHes/lb CcoaepXUT

ynpaBrieHUs1 crieBa Ha npaeo:
- KaHarsn mncnosb3yeMbln A9 CUHXPOHU3aLnK 1
- PEXUM CUHXPOHU3aLNN:
e - aBTO-YpPOBEHD;
L - OObIYHbIN;
L - semywwmis;
L. - OOVNHOYHbIN;
H - CUHXPOHN3aLNS BbIKINIOYEHA;
- POHT: 4. HapacTalLWwni; Y- cnagatoLwmn;
- YPOBEHb CUHXPOHU3aLmn ﬂ'r':;
- OTHOCUTENbHbBIN YPOBEHb CUHXPOHU3aLINN I.*?!.;'?J;
- aBTO HaCTpOMKa YPOBHA CUHXPOHU3aLNN i -
- Nopor npupaLleHnsa YpoBHSA cUrHana i ;
- KOSIMYECTBO TOYEK YCPEeLHEHNS CUrHana ?f?";

cneagywoumne 3rneMeHTbl

- peXumMm ana MMHMMalibHOro nHTepBasia CUHXPOHU3auUunn:

1

fCh - MMHMManbHLIN MHTEPBAaN NS Nepuoaa;
1

1% - MMHMManbHbIA MHTEPBan ANg NMNynbea;

£ .
- 3Ha4YeHne MMHMMaribHOro MHTepBana CUHXPOHU3aUUN 2,

- ¢c6pPOC MUHUMArBHOTO UHTepBana cuHxpoHuaaumm U ;

- CMeWweHne TO4KN CUHXPOHU3aLUnn +'Jr-+|‘:;

- yCTaHOBKa HYIIeBOro cMeLLeHns cuHxpoHuaaumumn ‘0 ;

- 3alepXXKa CUHXPOHMU3aLMK aj:

B kayecTBe WCTOYHMKA CUHXPOHM3aLMM BbIOMPAETCA OOUH U3 KaHaros
ocuunnorpadga. Nporpamma nogaepxveaeT 4 pexvMa CUHXPOHU3ALUN, Takke
CUHXPOHM3aLNs MOXeT ObiTb BbIkNOYeHa Npu Beibope pexnma #,
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O6bIuHbIM  pexum [ nossonser oTobpaxaTb curHan Bcerga, B
He3aBMCUMOCTWN OT TOr0 HanZeHa UNU HeT TOYKa CUHXPOHM3auumn. Ecnn Touka
CYHXPOHM3aUMN He HangeHa Ons TeKyllero curHana Ha uHTepsare BpeMeHWu,
KOTOPbIN 3afaH 3Ha4YeHMeM 3a[epXKM CUHXPoHM3auum &l npoucxoamTt
oTODOpaXeHne He CUHXPOHU3NPOBAHHOIO CUrHana.

Pexum aBTO-ypoBeHb [ pyHKUMOHANBHO aHanorMyeH OGbIMHOMY PEXMMY.
B oaHHOM pexume ypoBeHb CUMHXPOHM3aLMWU OTCREXMBAETCA aBTOMaTUYECKMU,
yTo ymobHo npu paboTe C ANHAMUYECKU USMEHSIOWUMUCA CUrHanamu.
YpOBEHb CUHXPOHM3AUUU B OAHHOM peXuMe BblYUCIISETCS B 3aBUCMMOCTU OT
TeKyWux amMnianTygHblX napameTpoB CcurHana u  TeKywero 3HavyeHus
OTHOCUTENbLHOTO YPOBHS CUHXPOHMU3AUWMKM, 3adaHHoro anemeHtom %, Ha
npumep, 3HayeHMe OTHOCUTENbHOro YpoBHA paBHoe 50% cooTBeTcTBYEeT
CpefHeMy YpPOBHIO OT MaKCMMalsibHOro U MWHUMAarbHOrO 3Ha4yeHuU curHana.
3HaveHne B 10% otnnyaetca Ha 10% OT MWHUMAaNbHOIO YPOBHS B CTOPOHY
mMakcumarnbHoro, a 90% Ha 10% OT MakcumarbHOro YpOBHS B CTOPOHY
MUHMMaIbHOrO.

Xaoywmn pexum Ll otnuuyaetca Tem, 4To curHan otoGpakaeTcs TOMNbKO
TOorga, Korga BbIMNOSIHEHO YCNOBUE CUHXPOHM3auuu. Opyrummn cnosBamu, ecnu
CUHXPOHM3aLUM HeT, TO wun3obpaxeHnme Ha 3KpaHe (Kagp) 3amupaeT Ao
cnegyoLwero MOMeHTa, Korga Tovka CMHXpoHu3aumm byoeTt HangeHa onsThb.

OauHOYHbIN pexum . kak ¥ B npedbiaywmin pexum, obecnedynmBaeT
oToOpaxkeHne curHana TONbKO TorAda, Korga HanaeHa Touyka CUMHXPOHU3aLumw.
[locne 4yero kagp cogepXawumnm curHan, ocTaeTcd HeusMeHHbIM [0
nepesanycka CUMHXPOHM3ALMW BPYYHYKO HaxaTuem KHonkn “Cmapm kadpa”
anemeHT [D] puc. 4 naHenu ynpasrieHus.

Mpn HeobxooMMOCTM MOMyYUTb CTaTUYECKUA Kaap TeKylero curHana
BO3MOXHO BbINOMIHNTL BPEMEHHYIO OCTAaHOBKY M 3amnyck Kagpa BO BCeX
pexunmax npu nomoLum anemeHta “Cmon kadp” ([D] puc. 4).

q)pOHT N ypoBeéHb CUHXPOHU3AUUUN ABNAKOTCA OCHOBHbIMU NapamMeTpamMu

CUHXPOHMN3aLUNN. ,D,aHHbIe napamMeTpbl WUCMNOJNb3YKOTCA OJ1d TMNOUCKa TOYKM
CUHXpPOHM3ALUMNMN - TOYKM Ha ocuunorpamMmme, rge cCurHamn nepecekaeTt
3alaHHbIN YpOBEHb B 3ajJaHHOM HarnpaBJ1IEHUN.

3anyck aBTO-ypOBHSI CUHXPOHM3aUUMM BO3MOXEH B JIlOOOM pexume
CUHXPOHM3AUMN  KPOME  pexumma aBTO-ypoBeHb. 3arnyck aBTO-YPOBHSA
ocyllecTBnseTca  kHonkom ¥ NaHenn  ynpaeBneHnd  napameTpamu
CUHXPOHM3aunn. B MOMeHT 3anycka gaHHOW (PYHKUMWU, KakK U B pexume aBTo-
YPOBHS, UccrnenyeTcd BXOOHOW CUTHaMN U NpousBOaUTCS BblYUCIIEHNE 3HAYEHUS
YPOBHSI CUHXPOHM3aLUUK (CM. ONMUCaHUE peXxnma aBTO-yPOBEHD).

NMopor npupalleHuss ypoOBHSI SBMSETCA AOMNOSIHUTESNbHbIM MNapaMeTpoMm
CENEeKTUBHOCTU, OnpeaensarwmMMm MUHMMarbHOE npupalleHue HanpskeHus
CUrHana B TOYKE CUHXpPOHWU3auuu. Ecnu npupaleHve HanpsbkeHus curHana B
HanOEHHOM TOYKE CWUHXPOHM3AUUM MeHblle 3a4aHHOro 3HavyeHud, MNouCK
npoaosnKaeTcd. YBenuyeHve OaHHOro napameTtpa Mo3BOJSISeT UrHopupoBaThb
nonorve pPOHTbI M OCYLLECTBNATb CUMHXPOHU3auM0 Mo 6ornee KpyTbiM
dopoHTam curHana.
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MapameTp, onpeaensioWnii KONMYeCcTBO TOYEK YCpPeaAHeHUsl, Takke HeceT
yHKUMM  gononHuTenbHon cenektuBHocT. OH onpegensieT KONMYecTBO
OTCYETOB CUrHama WCnosib3yeMblX AN LUKIIMYECKOro yCpeAHeHWs curHana
NOCTynaLLEero B CMHXpOHN3aTop. YBennyeHne AaHHOro napameTpa no3sonsaeT
OTUNBLTPOBATL  3aWIYMIIEHHbIN CUrHanm K obecneynTb  YCTOMYMBYHO
CUHXPOHM3aLUMI0 CUrHANMoOB C MNOMOrMM POHTOM HapacTaHus. [aHHbIV
napameTp UCnonb3yeTcsl B KOMOMHALMM CO 3Ha4YeHMeM nopora npupaLleHus.

Takum o6pa30M, OonncaHHble Bbille MnapamMeTpbl CEeNNIEKTUBHOCTU MO3BOJIAKOT
OCYLLEeCTBIIATb npeMmyLecTBeHHYO CUHXPOHN3aLUUNIo BbICOKOYACTOTHbIX
curHanoB npu yeesrmiM4eHM nopora npupaweHna unnm HU3KOYaCTOTHbLIX TMpU
yBEJTNMHEHNN KOJTMYECTBA TOYEK yCpeaHEeHUA.

Cnepgyowuin napameTp - MMUHUMANbHbIM WHTEpPBasyl CUHXPOHU3ALUMU,
NO3BONSAET OCYLLECTBNSAET CENEKTUBHOCTb CUHXPOHM3auum B Habope Touek
CUHXpOHM3auun. [aHHbIM napameTp 3agaeT 3HayYeHne MUHUMAarIbHOro
MHTEpBana wMexagy [AOBYMSA COCeAHMMM TOYKaMW CUHXpoHuM3aumun. WHbiMu
crnoBaMmy [aHHbIA MNapamMeTp MNO3BOSIIET OCYLLIECTBMATb CUHXPOHM3aUNIO
curHana wumewwero Habop MOBTOPSOWMXCA  POHTOB  TakK, YTOObI
CUHXPOHN3MPOBATLCA BCcerga Ha nepBoM opoHTe B cepun. VIHTepBan B cepumn
PpOHTOB BCcerga MeHblle 4YeM WHTepBan Mexay cepuvamu. Ecnu 3apathb
3HayeHne MWHUMarnbHOro MHTEpBana 3aBedoMO DONbWMM YeM UHTepBan
mMexay nobbiMn @poHTamuM B cepuu, TO CUHXpPOHM3auMa Bcerga 6yper
OCYLLECTBMATBLCSA MO NepBOMY OPOHTY B CEPUN.

CMelueHMe TOYKM CUHXPOHM3auMm & onpenenser MOMoOXeHNe TOYUKM
CMHXPOHM3aLUMN OTHOCUTENBHO LEHTpa CUHXpokKagpa. V3ameHeHue aOaHHOro
napaMeTpa MO3BONSET MNEePEeMEecTUTb TOYKY CUHXPOHM3aUUW TakK, YToObl
MOMECTUTb MHTEPECYHOLNIA hparMeHT curHana B cuHxpokagpa. o ymonyanuto
TOYKa CMHXPOHU3aALMM MOMELLEHa B LIEHTPEe CUHXpoKaapa.

3apepKa CMHXPOHM3aUMKM onpefensieT BPpEMEHHOW UHTepBan Ansa noucka
CMHXPOHM3aLUMN B OObIYHOM M aBTO-YPOBEHb PEXUMAX CUHXPOHM3ALUKN (CM.
onncaHne OObIMHOTO peXxmnma CUHXPOHM3aUUK). YBEenuMyeHue 3afdepiKKu
CMHXPOHU3aLUMN yYMEHbLUaeT 4acToTy OOHOBMNEHWs 3KpaHa B Ccrnyyae, ecnu
CMHXPOHM3aLUnNsa OTCYTCTBYeET.

[MapameTpbl nopora npupalleHnss U KonudecTBa TOYEK YCPeOHEeHUst MOryT
OblTb HedoCTyrnHbl B  (pperMoBbIX U cabdpenMoBbIX pexumax padoTbl
YcTponcTs.

3.3.7 YnpaBrneHune ropusoHTanbHOM NPOKPYTKON 3KpaHa

PyHKUMA NPOKPYTKM 3KpaHa Aybnupyetcs anemeHtoMm [l] (puc.4) naHenu
ynpaBneHus. [aHHbI 3fieMeHT OoTobpaXkaeT 3Ha4YeHWe CMELLEHUSs1 KpanHen
NeBOM TOYKM TeKylwlero aKpaHa B Kagpe wnu abComntoTHbIM MOMOXEHUEM
TeKywero aKpaHa B panne. 3HayeHne oTobpaxaeTcs B eOuHULAX BPEMEHMU
WM YacToTbl [ONA  pexuma aHanusatopa cnektpa. [Ona  6bicTporo
nepemMeLlleHnsa OaHHbI  3fieMEHT CHabXeH BbinagarolwmMm  CrMCKOM C
AVCKPETHOCTLIO no3uumnoHnposaHus B 10%.
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3.3.8 ABTOMaTnyeckKkasi HaCTpouKa napameTpoB OTOOpaKeHUA BceX
aKTUBHbIX KaHanoB

OKpaH ocuunnorpaMmmbl AenNUTCA NO BepTUKanu Tak, 4Tobbl oTobpaxaTb BCe
aKTUBHble curHanbl. 3anyck OaHHOMW (YHKUMW aHanormdeH asBTOKOppeKumn
napamMeTpoB OTOOpaXeHus Ans KaHana, BbIMNOSHAEMOW ObICTpon OyHKUMEN
naHenu ynpasneHna napameTpamu kaHana (cm. 3.3.4). Ho B otnuune ot Hee
OCYLLECTBNHAETCH aBTOKOPPEKUNA OS1 BCEX KaHanoB OAHOBPeMeHHO. DPyHKUMA
BbI3bIBAETCA HaXaTWeM KHOMKW MaHenn WHCTPYMEHTOB 1., OMUMEN MEHIo
“Onepauuu\BbiposHsmb cueHaribl” unn kombuHauuen knasuw Ctrl+G.

3.3.9 BepTukanbHasa KOMNOHOBKa KaHarnoB

[Mporpamma aBTOMaTUYECKU OENUT TEKYLLYK BbICOTY 3KpaHa TaK, YTOoObl
obecneunTb oTOBpaxXeHne BCeX aKTUBHbLIX CUrHaNoOB B MNOPSAKE YyBeNMYeHUs
HoMepa kaHana. Kaxgbln kaHarsn, npn 9ToM, oTobpa)kaeTcsi B COOTBETCTBYIOLLEN
30He. [lpn HeobxoaMMOCTU AaHHbIA NOPSAOK MOXET OblTb M3MEHEH ABYyMS
cnocobamu. [epBbI 3akn4aeTca B NepeTackMBaHUM ykasaTens HyneBoro
YPOBHSI KaHana npu MoMoLwM Kypcopa Mblln ¢ HaxaTton knasuwen “Ctrl”.
Onepauusi  BLIMOSMHAETCA B CregylowemM  Mopsake:  HaXummaeTcs W
yoepxmBaetca knasuwa “Ctrl” knasuaTtypbl, 3aTeM Mpuv MOMOLIKM Kypcopa
MbILLN, HAXXaTUeM JIEBOWN KNaBuLLN MblLLX, 3aXBaTblBaeTCs yKkasaTenb HyneBoro
YPOBHS KaHana. Ha okpaHe oTobpaxaeTca OKHO TeKyllen KOMMOHOBKU
KaHanoB. HoOBbIM MOPAOOK AN TeKywero kaHana 3ajaeTcs BepTuKanbHbIM
nepeMmelleHneM 3feMeHTa C HOMEepPOM [aHHOro KaHana B Tpebyemyro
no3numio. JKpaH nNpu 3TOM oTobpaxaeT TeKkylMn BapuaHT BepTUKasibHOM
KOMMOHOBKM CcUrHanoB. TakMm o06pas3oM, MOXHO W3MEHUTb MNOpPSAoK
oTOBpaxeHns CUrHanoB WNM 3agdaTb COBMECTHOE OTObpaXkeHue TeKyLlero
curHana B rpynne ¢ agpyrumun. Onepaumsa 3aBepluaeTcd OmKaTUEM JIeBOW
KnaBuwun mbiwn. lMpn HEOBXOOMMOCTU MOXHO OTKasaTbCs OT W3MEHEHUS
TeKywero nopsigka Haxatvem knasuwum “Esc” knasmaTypbl. BTopon cnocob
N3MEHEHNS KOMMNOHOBKN KaHaroB, 3akn4yaeTcsa B UCMOSIb30BaHMN ONUUKU MEHIO
“Omobpaxkamb/KomMrnoHOBKYy kaHasnog”. ®yHKUMA OaHHOro MeHK oTobpaxaeT
OMMCaHHOE Bbllle OKHO KOMMOHOBKWM KaHasnoB. [lo aHanormmM c onmcaHHbIM
paHee MexaHU3MOM, TEKYLLYH0 KOMMOHOBKY KaHarloB MOXXHO U3MEHUTb MPOCTbIM
nepeTackuBaHMeM 3rieMeHTa HoOMepa KaHana npu NoMOoLLM Kypcopa MbILLK.
AnbTepHaTUBHO, AONYCKaeTCAa U3MEeHeHMe KOMIMOHOBKM KaHanoB Mpv NMOMOLLM
KnaBuaTtypbl. Homep kaHana, KOMMOHOBKa KOTOPOro W3MeEHsIeTCs, 3adaeTcs
Ha)kaTuem KnasuLLM C HOMEpPOM KaHana “17, “2”.., KnaBuLun CTpenka BBepPX/BHU3
N3MEHSAIOT TEKYLLUYyD KOMMOHOBKY. HOBasi KOMMOHOBKa ycTaHaBfiMBaeTCA npu
HakaTun Kknasuwmn “Enter”, knasuwa “Esc” — OTMeHsieT W3MeHeHue
KOMMOHOBKMW.

3.3.10 KannbpoBka aHanoroBbIXx BXo40B

KannbpoBka aHanoroBoro Bxoda TeEKyLlero YCTPOMCTBA OCYLLECTBISETCS
npu nNoMOWKM naHenu KanubpoBKM aHanoroBoro Bxoga. Bwug naHenu
npencrasfieH Ha puc.?.
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[frswe Rl[Toaoms |perea0 | |[S]d ]V

puc. 7. NaHernb KannbpoBKM aHaNoroBoro Bxoaa.

[MaHenb cooepXuT cneayroLlime afeMeHTbl ynpasneHus (cresa Ha npaso):
- 3HaveHue BonbT Ha war AL Lt
- 3TaNoOHHOE HaNpsKeHUA ANA pacyeTa 3HaveHus BonbT Ha war ALIM Tw;
- 3aMnycK aBTOKOPPEKUMN 3HAYEHNSA BONbT Ha war AL *#-;
- 3Ha4YeHNEe CMeLLEHUs Hynsa ++ ;
- 3arycK aBTOKOPPEKLUN CMELLIEHNS HYNSA ¥ ;
- 3arpy3nTb NocrnegHne 3HayeHns Kanmbposku =,
- COXPaHUTb TEKYLLME 3HaYeHNs Kanmbposku i ;
- NPVHATb TEKyLMe 3HaYeHUs KanubpoBKn v .

KanmbpoBKy MOXHO MpOU3BOAMTbL BPYYHYKO UM aBTOMaTtuyeckn. B nepsom
cnyyae 3HadveHus BonbT Ha war AU n cmelweHns Hyna 3apaiotca npu
NCNoNbL30BaHUM COOTBETCTBYIOLUMX 3JIIEMEHTOB MaHenun kanubposku. [pu
aBTOMaTUYECKOM pexume KanubpoBKW OaHHble napameTpbl pacCcYMTbIBAKOTCA
[porpaMmmon no ypoBHIO BXOQHOrO curHana.

ABTOMaTMYECKYIO KannbpoBKy BbINOSTHAIOT B CrieaytoLemM nopsake:

CHauvarna BbINornHAeTCs Koppekums cMmeLleHns Hyns. MNMpyn sTom HeobxoamMmo
OTKNIOYNTL Kakne-nnbo curHanbl OT Kanubpyemoro BxoAa W, XenaTesibHo,

coeMHUTb ero C VI3MepVITeJ'IbHOl7I 3eMren. Onepau,vm 3alyCcKaeTcA KHOMKOM
aBTOKOppeKunn CMeLLeHnA Hyn4 ¥ naHenu KaJ'IVI6pOBKVI.

3aTeM BbIMONHAKT KOPpPeKuMo 3HavyeHns BosibT Ha war AU, Ona atoro K
KanubpyemMomy BXO4Yy MNOAKMNKYAKT 3TaNOHHbLIM  UCTOYHUK  HaMpshKeHus,
3Ha4yeHe HanpsKeHWs MCTOYHMKa BBOOUTCS/BbIOMpaeTcs B Mosfie arnemMeHTa
aTanoHHoro HanpshxeHna W, naHenu kanMGpPOBKW.

Mpouecc pacyeTa WHULMUPYETCS KraBULLIEW 3anycka aBTOKOppeKuMn
3HayeHus BonbT Ha war AL * naHenun kanubposkn. 3arpy3nTb npeabiayLume
3Ha4yeHnsa KanubpoBKM AN AaHHOrO aHanoroBoro BXo4a MOXHO Mpu MOMOLLN
KHOMKN % naHenn kanubposku. [na 3arpysku 3HaYeHUn Mo yMOMYaHWio Ans
AaHHOro BxoAda MCMNonb3yeTcsa Ta Xe KHomnka B KoMbuHauumn ¢ knasuwen “Ctrl”.
Ons coXpaHeHUs BHECEHHbIX W3MEHEeHWn ucnonb3ayetcs kHonka H nanenu
KanuépoBku. Mpu MCNOMNb3OBaHUU KHOMKU v 6e3 COXpaHEeHUA BHECEHHbIX
N3MEHEHNN, OHW ByayT MCMNOMb30BaTbCA BMMOTb A0 OCTAHOBKM YCTPOWCTBA.
Mpn 3akpbliTUM naHenn 6e3 coxpaHeHuUst NapameTpoB TeKylMe W3MEHEeHUs
ByayT NPOMrHOPUPOBAHbI.

KannbpoBky napameTpoB aHanoroBoro Bxoga Heob6xoanmMo NpousBoanTb Mpu
3HayYeHUn BxogHoro genutena pasHoro 1:1 ( x1 ). B npoTuBHOM criyvae
NPOUCXOOMUT KOppeKkuus BbIOpaHHOro Aenutend Ans AaHHOro aHasioroBoro
Bxoga. [laHHas kanmbpoBKa MNO3BOSMSIET KOMMEHCMPOBATb HETOYHOCTb
KoapdmumeHTa peneHus BblbpaHHOro BxogHoro pgenutens. [aHHbin BUA
KanubpoBKN MPOU3BOANTCA TONMbKO Ha OTKanubpoBaHHOM paHee Bxoge. [lpu
KanubpoBKke BXOAHOro AeNiUTesis BbINOMHAETCA TOJSIbKO KOPPEKUUA 3HaYeHUs
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BOSIbT Ha war AL B py4HOM unn aBToMaTU4YeCcKoM pexume. Npu coxpaHeHum
pesynbTaT KOppeKuun BXOLHOrO LenuTens 3arnucbiBaeTCs Kak MonpaBOYHbIN
KO3 PULMEHT NS AaHHOro AenuTens N TeKyLero aHanoroBoro Bxoaa.

B pgononHeHMn K paHHOMY WHCTpyMeHTaputo [lporpamma mnmeet Habop
dYHKUMA,  CITPYNNUPOBaHHbLIX B BbliMagawoweM MeHw  “YrpasneHue\
lNapamempsbl aHano2o8bix 68xo0dog8”. Bocnonb3oBaBwNCL MNepBor YHKUMEN
‘azpy3umb 3Ha4yeHus o YyMOJI4aHUK” MOXHO BOCCTAHOBUTb 3HAYeHuda Mo
YMOMYaHUIO [ONA  BCeX aHasnoroBblX KaHanoB TeKkywero YcTpoucTsa.
Cnepytowas QyHKuma “CoxpaHumb mekywue” mno3BONSeT COXPaHUTb
TeKywne HaCTPOWKM aHasioroBblX MapamMeTpoB AN BCEX KaHaloB TeKyLUero
Yctponctea. OyHkumna “Koppekuyusi cMmeweHuss Hyns” no3BOSiieT NpOonU3BeCcTU
KOpPEKUMIO Hyrns 0N BCEX aKTMBHbIX KaHamnoB Tekyuiero Yctpoucrtea. Kak u B
cny4vae ofHOro KaHana B JaHHOM Crlyyae BCe akTMBHble BXo4a LOSMKHbI BbITb,
No KpanHen Mepe, OTKMYeHbl OT BXOAHbIX CuUrHanoB. PyHkuns Usm.
8MOHMUPOBaHHbIU denumernb” no3sonseT N3MEHUTb 3Ha4yeHune
BMOHTUPOBAHHOIO B TeKylLlee YCTPOMCTBO BXOAHOrO AEnuTens Ans Kaxgoro
aHanoroBsoro Bxoda B OTAENbHOCTMW.

18



3.4 Pexxum aHanu3zamopa crekmpa

[aHHbIN pexunm npeaHasHavyeH Onst OoTobpaXeHust cnekTtpa BXOAHbIX
aHanoroBbIX cUrHanoB. Bua okHa lNporpammbl B pexxnme aHanmaartopa criektpa
npencraefieH Ha puc.8.

"1 USB Oscilloscope E|@ﬁ

Dafn  ¥npasneHHe Onepaunn Jaknagkd  AHankz  OTofpamate  CoMollk

’3 »L'w‘“ftu- o . =~ L0

E_Q_DCTEHUB.I..*I.TIJ

2 3arpyauts UP
o, 3annch AaHHbIX
Il Cron kagp
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1762 94 [y
1941310 16/+15 B
2¥ )10 po/+15 B
1% £ H0¢c
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23 35603 KTy

AuB.81958 kly
B:4.60815 Ty

(1#Kanan 1
[A-13.11 g0
A87.7 A0
(2WKanan2
[A-107.2 po
A13.24 06
.A EI _MHTEpEBAN
|A:8.82 kL
[A-4.211 kT

QCTAHOEMTE YCTROHCTED AocTynHOE BpeMA 3anMcH: 29:12:15

puc. 8. OkHo lMNporpammbl B pexmMme aHanusaTopa crnekrpa.

Kak BMOHO M3 puUCyHKa, B OCHOBHOM MaHeslb YynpaBrieHUs B [JaHHOM
pexnMMe aHanorMyHa pexuMmy aHanoroBoro ocuunsorpaga. JdfieMeHT
ynpaBfeHns ropusoHTarnbHbiM MacwTabomM OTCYTCTBYET, a BMECTO Hero
pobaBrieH aneMeHT yrnpasreHud napamMmeTpamMu aHanusatopa cnektpa [1]
puc.6.

Mepeknw4vyeHUne pexuma aHanorosbin ocuunnorpadg/aHanusartop
crnekTpa W o06paTHO OCYLUECTBMSETCA MNPWU MOMOLM KHOMKW .. naHenu
MHCTPYMEHTOB, MeHI0 “Omobpaxamb\Omobpaxamb KaK O5Hy/criekmp” nnu
komOuHaumen knasuw knasmatypbl Ctrl+W. YnpaBneHue cuHxpoHu3auuen B
AJaHHOM peXxume HegocTynHo. PekomeHgyeTcsi HacTpavBaTb MapamMeTpbl
CUHXPOHM3aLNKM B pexmnme ocuunsiorpada n 3atem nepekntodaTs [Nporpammy B
pPeXUM aHanusaTtopa cnekTpa. AneMeHTbl NaHenu ynpasrieHus, oTBevaroline
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3a nNpoKpyTKy obnactm oTobpaxeHusas u nonoxeHne wmapkepos A u B,
oToOpaxkaloT CBOW MOSIOXKEHUS B eAMHMLAX 4acToTbl. OTO BbI3BAHO TEM, YTO
ropu3oHTarnbHas OCb 9KpaHa Tenepb NpeacTaBnAeT NPOCTPAHCTBO YacCTOT.

3.4.1 YnpaBneHue napamMmeTpamMmm aHanusartopa cnekrpa

[MapameTpbl aHanmM3aTopa CrnekTpa KOHTPONUPYOTCS 31EMEHTOM yNpaBlieHu s
napameTpamu aHanudatopa crnektpa (puc.8 [1]). LaHHbIn 3neMeHT Takke
oTobpaxaeT (cneea Ha NpaBoO CBEPXY BHU3):

- TUN WKarnbl N0 BEPTUKAmNMN:
v - nuHennas; L2 - norapmdpmmyeckas;

- TeKyLLlee KONMYeCTBO CreKTpanbHbIX MUHWN &

- LLIar U3MepUTENbHON CeTKN B eAMHULAX YacToThl &',

OnemMeHT aKTUBU3NPYET NaHernb YNpaBreHnsl napaMeTpaMmn aHanusaTtopa
cnekTpa.

3.4.2 NaHenb ynpaBrieHUA napamMmeTpamMm aHanuMsartopa crnekrTpa
[MaHenb nokasaHa Ha puc. 9.

4096 21

puc. 9. MaHenb ynpaBneHus napameTpamMu aHanmMsaTopa cnekrpa.

X

[MaHenb MMeeT crnegylowme aNeMeHTbl ynpaBneHus:

- TEKyLLlee KONMYECTBO CNeKTPanbHbIX NIMHUIA dy:

- TWUN WKanbl N0 BEPTUKANM:

v - nuHenHas; L2 - norapudpmmyeckas;

KonuyectBo cnekTpanbHbIX JNWUHUMA  onpedenseT  KONMMYEeCTBO  TOYEK
cheKkTporpamMmmbl. YBENMYEHNE OAHHOrO MapamMeTpa YMeHbLUaeT npupalieHune
YacToTbl Mexay [AOBYMSl TOYKaMW CHEKTPOrpamMmmbl, YBENMYMBAsS, TakKuM
obpasom, ee getanuaauumio.

Mpn wncnonb3oBaHUM  JNIMHEWHOM  LIKanbl YPOBEHb B KaXdouW Touke
cneKkTporpammMmbl npeactaBneH B Buae amMnnuTygbl  COOTBETCTBYHOLLEWN
4YaCTOTHOW cocTaBnswWEN B BonbTax. Ecnu BbibpaHa norapudpmuyeckas
LWKana, AaHHble crekTporpamMmmbl npeacTtasneHbl B A6 (aeumbenax). 3a 0 b6
Apu 39TOM MNPUHAT CUrHan amnnuMTyga KOTOPOro paBHa TeKyLlemy BXOAHOMY
ananasoHy HanpshkeHus (ona guanasoHa B z15B 9710 30 B). 3HadeHue
BEpTUKanbHOW pa3BepTKU AN KaHana B 3TOM criydae Toxe 3agaetcsa B b Ha
Luar U3MepuUTENbHON KNETKMU.
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3.5 Pexxum srioe2u4yecko20 aHasiuzamopa

B npaHHOM pexume nporpamma obpabaTbiBaeT AOBYXYPOBHEBblE
nornyeckme curHanbl, oumpoBaHHble YcTponctsoM. Buag okHa lNporpammbl B
pexume norm4eckoro aHanunsartopa npeacrasneH Ha puc.10.

r%ff'«ﬁ USB Oscilloscope @@

Mafin  ¥NpasneHWe OQOepaukH  3aknadkW  AHanks  OTofpasarte  Domowlke

A

;_Q)__DCTEHDE.I.-*I.TI:

2 3arpyante UP
¥, 3anuch JaHHbIX
Bl Cron kanp

" 100 My
211 &02mke
19D ...
2D ...

4 X

[LE S 1 mkc
22102 MKC

A:102 57 mec
B:102 65 mrc
P
\1#Kanan 1
A <1
A -
|2vlanHan 2
A <l>
|4 -
A-B uHTepean
T-80 HC
|F12.5 My

QCTAHOEMTE YCTROMCTED AocTynHOE BEpeMA 3anKcK: 1:10:05

puc. 10. OkHo lNMporpammbl B peXXmume norm4eckoro aHannaartopa.

Kak BuaHO u3 pucyHka 10 naHenb ynpaBneHus B AaHHOM pexume umeeT
aHanorn4yHble opraHbl ynpaBneHus pexxMMmy aHanoroBoro ocuunnorpada.
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3.5.1 YnpaBneHne napameTpaMm CUHXPOHM3ALUMN  JIOFTUYECKOro
aHanusaTtopa

MapameTpbl CUHXPOHM3ALMM KOHTPONMPYHTCHA arnemMeHToMm [1] puc.10 naHenu
ynpaBneHus. [JaHHbI aneMeHT oTobpa)kaeT TeKyLue onuum CUHXPOHU3aLMK:

- MaCKy CUHXPOHM3aLMN;

- PEXUM CUHXPOHU3ALINN:

Lt - 0BbIYHBIN;

LI - xaywimin;

L. - ooMHOYHBIN;

# - CMHXpPOHM3aLMS BIKMIOYEHA;

- MYHVMarbHbI MHTEpPBan CUHXPOHU3aLMn .,

Macka CMHXPOHM3aUMM — YCNOBME UMK KOMOMHAaLUMS YCITOBUA CUHXPOHU3aLNn
AN 04HOro Unn donee KkaHanoB. QNEMEHT aKTUBU3NPYET NMaHenb yrnpaBneHus
napameTpamu CUHXPOHU3ALMKN NTOrMYECKOro aHanusaTopa.

3.5.2 MNaHenb ynpaBreHUsi NnapamMeTpaMmm CUHXPOHU3ALIMUU NTOrMYECKOro
aHanusaTtopa

[MaHenb  ynpaeneHuss  napaMmeTpamMn  CUHXPOHM3AUUM  NOrMYecKoro
aHanusaTopa nokasaHa Ha puc. 11.

(L)1 £ [20 0][3> 14> X|[Exi200 mec (0] B0 [ol[ER5Ome |iX

puc. 11. MaHenb yrnpasrieHnsa napameTpamMmn CMHXpPOHNU3aunn JIorm4ecKkoro
aHalnma3artopa.

Kak BMOHO M3 puCyHKa, NaHenb COAEpPXUT chnefylolme anemMeHTbl
ynpaBneHus (cneea Ha npaeo):

- PEXUM CUHXPOHMU3ALNN:

i - 0BbIYHbIN;

LU - xgywni;

L. - ogMHOYHBIN;

# - CUHXPOHU3ALMA BbIKMIOYEHA;

- YCINOBME CUHXPOHU3aLUN AN BCeX KaHamnoB, C BO3MOXHbIMU 3HaYEHUSAMM:

4 - HapacTaLLMA PPOHT;
T - cnapatowmin PpoHT;
i) - HyNeBoW YPOBEHb;

1" - @QUHWNYHBIV YPOBEHB;
X - He onpeperneHo;
- 3HaYeHVe MUHUMarbHOro nHTepBana
- cOpoC MUHUManbLHOro MHTepeana 9 ;
- CMELLieHMe TOYKN CUHXPOHM3aummn &
- yCTaHOBKa HYMNeBOro CMeLLeHNA CUHXPOHU3aLumn 0 ;
- TaMayT cuHXpoHusauum 2l
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[N CUHXPOHM3AUUM CUrHaNoOB JlOMMYECKOro aHanmsaTopa MWCnosnb3yeTcs
macka. OHa onpegenseTr nwboe coyeTaHne POHTaA M ypoBHeW. Ycnosue
dopoHTa MOXeT bObITb 3aaHO TOSMbKO AN OOHOro KaHana. B cooTteBeTcTBuM C
HacTpoMkamMn naHenn puc.11  ycnoBme CUMHXpPOHM3aUMW  criegylollee:
HapacTalwmn PpPoHT Ha kaHane 1, 0-1 ypoBeHb Ha KaHarne 2, 1-n ypoBeHb Ha
kaHane 3, cocTosiHMe kaHana 4 ©6e3pas3nuyHo. 3HavyeHne MUHUMAaNbHOro
WHTepBana onpegendeT MUHUMAsbHbIA MHTEPBaN BPEMEHW MeXay OBYMS
COBLITUSIMM  CMHXPOHM3aUMW MO YKasaHHOM Macke. PyHKUMOHANbHOCTb
OCTalnbHbLIX 3JfIEMEHTOB aHanormMyHa WAEHTUYHbIM 3fIEMEHTAM  MaHenu
CUHXPOHM3aLMK aHanorosoro ocuunsiorpadga cm. 3.3.6.

3.6 3anucb OaHHbIX

3anucb oundpoBaHHbLIX OaHHbIX BO3MOXHA BO BCEX pexumax paboThbl
[MporpamMmMbl W He 3aBUCUT OT TEKyLLEero pexuma Bu3yanusauuu.
MakcumanbHbIM pasMep drannia ocuuniorpaMmMbl OrpaHUYeH MUCMOSib3yemMou
dannoson cuctemon. Tak ansa FAT32 oH coctaenset 4 6anTta, a ana NTFS
16 T6anmt (16384 [6Gant). MakcumanbHoe BpeMsi 3anMcu  MpPsMo
NpONOpUMOHanNbHO  AOCTYMHOMY AWCKOBOMY MPOCTPAHCTBY M obpaTHOo
NPOnNoOpUMOHanbLHO YactoTe oundpoBku. dpyrumu crioBamu, npu oaAnMHaKOBOM
pasMmepe pesynbTupylwero dganna c yBenMYeHUEM YacToTbl OLNGPOBKMU
YMEHbLUAEeTCad MaKkcumanbHoe BpeMms 3anucu u HaobopoT. MakcmmanbHO
AOCTYMHOE BpeMsA 3anucu ANns Tekywero pexumma paboTbl M BblibOpaHHOW
YacToTbl OUMGPOBKM OTOBpaxkaeTcAa B MNpaBoOM 4YacTU CTPOKM COCTOsiHUA. B
Buge Y:M:C, roe, Y — yacbl, M — MuHyThIl, C — CekyHAbl.

Mpouecc 3anucu NHUUMNPYeETCsi/OCTaHaBNMBAETCS npu nomoLum
OAHOMMEHHOrO 3rieMeHTa naHenu ynpasnenus “3anuce daHHbIX”. B NOTOKOBOM
pexnme oundpoBKM OaHHbIE COXPAHAKTCA B BUOE HENPepbiBHOrO Maccuea
AaHHbIX, BO (hperMOoBOM - B BUAe kagpoB. COOTBETCTBEHHO, B NEPBOM Crlyyae
3NeMeHT oTobpaxaeT NPoaOIMKUTENBLHOCTb 3aNMcaHHOro MaccmBea B egmMHuuax
BpeMeHu (cM. puc. 12), BO BTOPOM - KOSIMYECTBO COXPaHEHHbIX KaZpoB.

,T-0:01:09:4 |
puc. 12. dnemMeHT ynpasneHns 3anmncbio B NOTOKOBOM PEXUME 3arnncu.

Bpemsa 3anucu otobpaxaetca B gpopmate Y:M:C:aC (cm puc. puc.12), roe: Y
— yacbl, M — MuHyTbl, C — cekyHabl, 0C — pecATble JONU cekyHabl. Ons
pa3BepToK PEenMoBOro [AuanasoHa [AOaHHble COXPaHSAKTCSA TOSbKO Mpwu
ycnosun OOGHOBMEHUs  KagpoB. PYHKUMS  NPUHYOAUTENBHOW  OCTAHOBKW
obHoBneHna kagpoB “Cmon kadp” He BNUSIET Ha NPoLECC 3anunucu.

3.6.1 3apaHue nyTu K channy 3anmcu

Mo ymMon4aHuo coxpaHeHue aHHbIX NPOUCXOAUT B Nanky, rge ycTtaHoBreHa
[Mporpamma. Npr HEOBXOANMOCTM MOXHO 3a4aTb APYron NyTb K hanny 3anucu,
BOCMONb30BaBLINCL onumen MeHto “YrpaeneHue\Onyuu 3anucu\3adames nymb
K ¢patiny 3anucu . JaHHas onuust MOXeT BbiTb NofesHa, Korga Bbl HE XOTUTE
COXpaHATb [AdaHHble Ha CUCTEMHOM OucKe, rae AOCTynHoe AUCKOBOE
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MPOCTPAHCTBO OrpaHu4eHo. BHeceHHble M3MeHeHust OyayT WCMNOoNb30BaHbI
TONbKO Nocne nepesanycka Mporpammeil.

3.6.2 OrpaHMyeHne MakCUMaribHOro BpeMeHu 3anucu

Mpn HeoBxoanMMOCTN BpeMs 3anmncy MOXHO OrpaHnYynTb BOCMOSb30BaBLUNCH
onunen wmeHw “YnpaeneHue\Onuyuu 3anucu\Bkn. oegpaHudyeHue 6pemMeHuU’.
3anucb B OaHHOM criydae OCTaHaBNMBaETCs aBTOMATUYECKM MOCne 3anucu
3aJaHHOro nHTepBana BpeMeHu cMm. 3.6.3.

3.6.3 3apaTtb UHTepBan BpeMeHu 3anucu

3HayeHe UHTepBana BpeMeHM 3anncu UCNosib3yeTcs Npu OrpaHUYeHnn unm
3aumknueaHun 3anucu cm 3.6.2 unn 3.6.4. Ero 3HayeHne onpepenseTcs npu
noMmowm onumnm MeHw  “YnpaeneHue\Onuuu 3anucu\lHmepean e6pemeHu
3anucu’,

3.6.4 3anucb 3agaHHOro BpeMeHHOro MHTepBana

[aHHas onuusa BKNtOYaeTcs npu NOMOLLN anemMeHTa MEHIO
“YnpasneHue\Onuyuu 3anucu\3ayuknueaHue 3anucu”. Npn BKAOYEHHUM ONUUN,
3anncb OCYLLECTBMSAETCA crefyrowmm obpa3oM: cHayana npoucxoguT 3anucb
doparmMeHTa [daHHbIX, YKa3aHHOr0 BPEMEHHOro WHTepBasna, 3aTeM 3anucb
3auuknuBaeTcd. Ha MomMeHT ocTaHOBKM 3anucu ann coOepXUT YyKasaHHbIN
BpeMeHHon uHTepBan (cMm. 3.6.3), 3akaH4MBaKOLWMNACA MOMEHTOM OCTaHOBKM
3anMcu. JnemMeHT ynpaBneHus 3anucbio Npu 3TOM CcHadana oTobpaxaet
NpoLecC HaKOMMEHUs yKas3aHHOroO BPEMEHHOro WHTepBana, a 3aTem
3auuknuBaHue murarowmm cumsonom “R’.

3.6.5 YcTtaHOBKa MapkepoB BO BpeMsi 3anucu

[Mporpamma nos3BosniseT yctaHaBnueatb 00 50 mMapkepoB BO BpeMs 3arnvcu
ocuunnorpaMmmbl AnNs MapkKMpoBaHNA XapaKTepHbIX Y4aCTKOB OCLMIINIOrpamMMeil.
Heobxogmmo obpaTuTb BHMMaHME Ha TO, 4YTO NPU WUCMNOMbL3OBAHUN OMLUK
LMKITNYECKOM 3anncn, Mapkepa ykasblBaloline Ha doparMeHT ocuMInorpamMmmel
nepesanncaHHblli HOBOM MNOPLUMEN OAHHbIX YHUYTOXALOTCS.
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3.7 Pexxum npocmompa ¢hatinia ocyusisioepamMmsl

[aHHbIN peXuM akTUBMU3UPYETCHA NPU OCTAHOBKE pexumma 3anucu wunuv
3arpyske GuHapHoro darnna ocuunnorpaMmmel (pann ¢ pacwmpeHmem — mwf ).
Bug okHa [lporpammbl B pexume npocmoTpa danna ocuunnorpamMmmbl
oTobpaxeH Ha puc.13.

" USB Oscilloscope - E:\22.mwf M=%
daiin  ¥nNpagneHve OOepaukK  3aKnafkk  AHanks  OTobpaxaTte  OoMows

3 I o | EEE +zm-k BB B
ZHG ALE=LR-R e Rl == - | &

i_@_CTE[pT_ECTEIUHCTEE 'h J
2 3arpyauts UP
SE3arpyanTe nnarud

R0 a10me

19D ...058B
2677 .-1B
01y £ 0B

2 000:00:01.277.599
A000:00-01.314.800
B:000:00:01.280.800
P

DePx
A:5.349 Bar
1A5.968 Bar

2+Sync.
A:1.237 B
A1.336 B
A-B uHtepean
T:34 mc
F29.41 Ty

FOTOB... MonHoe EpemA dakna: 000:01;51,035,000

puc. 13. OkHo [Nporpammbl B pexmme npocMmoTpa hanna ocuunsiorpaMmmebl.

OcHOBHble 3MneMeHTbl NnaHenu YynpasfeHUs aHanornyHbl 3remMeHTam
OMUCaHHbIM paHee. ONeMeHT yrnpasBlieHNeM CUHXPOHU3aLnen B JaHHOM criydae
3aMeHeH 3rneMeHTOM noucka no ganny.

3.7.1 CoxpaHeHue ocuunsorpaMmmol

Bce nameHeHus, BHeCeHHble B bann  ocuumnnorpamMmbl, B BMOE HACTPOEK
oTOBpaxeHus, KaHana, MapkepoB 3aknagoK M YPOBHSA, U T.M., MOryT 6bITb
CoXpaHeHbl B aun  ocuunnorpamMmmbel.  [na  coxpaHeHua  (panna
OCLMNMorpamMmmbl  UCMonb3yeTcs kHonka = naHenu WHCTPYMEHTOB, onums
MeHo “Qadn\CoxpaHume ®@aln” wnn  kombuHaumst knasuw  Ctrl+S. B
A0MOSTHEHUM K AaHHOM doyHKUMKM B Nporpamme npegycmoTpeHa oyHKUMA onuum
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MeHo “@aurn\ CoxpaHume Kak..”. laHHas OyHKUMS NO3BONUT COXPaHUTL hann
C U3BMEHEHNEM UMEHU 1 (USTN) MECTONONOXEHNEM dhanna, a Takke onpeaennTb
ONnuUMM CXaTua NpU COXPaHEHUW AaHHbIX ocuuniorpammbel. Onuus cxaTtud
AAHHBIX MOXET CYLLEeCTBEHHO YMEHbLNTL pasmep danna ocunnnorpaMmmbl, HO
npy 9TOM YBeNUYUT BpeMs 3arpys3kum dpamna c pacnakoskon. OnpeneneHuve
nyTW, UMeHn darna n onumn cxaTus, ocywecTBNAeTCa Npu noMoLwun amanora
COXpaHeHust ocumnnorpaMmmbl, NpeacTaBneHHOro Ha puc.14.

COXpaHMTb Kak E]
Nanka: | ) Oscilagrams «| Q F £ &
i1
Hran padina 11
Tun deafing: | P alinel ocumanarparaa [° k] W
HMononesoe. caxarue
I e CaarnecropocTs: | CpegHes v

Puc. 14. lnanor coxpaHeHus: ocunnorpaMmmoi.

Kak BnMgHO 13 pucyHka 14, B HWXKHEW YacTu Auanora npeacraBrieHbl
3NEeMEHTbI, MO3BOSIALWNE HACTPOUTb ONUMN CXaTUSA AAHHbIX OCLUNIIOrpaMmmeil.
Onuua “Ucrnionb3os. cxxamue” NO3BONSET BKMNOYUTbL UMW BbIKNOYUTL CXXaTune
AaHHbIX Npu coxpaHeHuu. Onuua “Lenbma cxamue” No3BoNAeT BKNHOYUTb
onuuIo aenbTa KOMMPECCUN UCMOSb3yEMYIO N9 CXaTUs aHanoroBbiX OaHHbIX.
MapameTp “Cxamue/ckopocmps” NO3BOMSET ONpeaennTb ONuUUI KOMMPECCUn,
OTBEYaloLLYI0 3@ COOTHOLLEHNE CKOPOCTU U CTENEHN KOMMPECCUMN.

3.7.2 Nowuck no channy ocunnnorpammbli

[aHHaa oyHKUMA OCyLLecTBNsAeT NOUCK Mo hansly aHanoroBbiX AaHHbIX UK
AaHHbIX Jlormyeckoro aHanusatopa. OyHKUMA He OOCTynHa npu nepexone B
PEXUM CNeKTpasnbHOro npeacTtaBneHnst curHana. Tekywme HacTPOMKN OYHKLUMMK
noncka otobpaxaroTCs COOTBETCTBYHOLLMM 3fIEMEHTOM YNpaBnsloLen naHenm
puc. 15 un 16.

081y £ +f:8463 B P |
puc. 15. OnemeHT yripasJiieHnsa nonckom aOnAa aHanorosbixX AaHHbIX.

NaHHbI aneMeHT oTobpaxaeT crieqytoLlme onuum (cneea Ha npaso):
- KaHar, Nno KOTOpoOMY ocyLLlecTBnsAeTca nomck 1%;
- ICKOMBbIN (ppOHT curHana #,¥ n X - mo6ou;
- YPOBEHb NepeceyveHmnst curHana (aHanornyeH YpoBHIO CUHXPOHM3aLmK) -,
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[£L02X > |
puc. 16. AneMeHT ynpaBneHust NTOMCKOM ANs AaHHbIX For. aHanusaTopa.

Mo aHanorMm Cc 3NeMEeHTOM CUHXPOHM3aLMKM ONS pexuma  JOorm4yeckoro
aHanusatopa [aHHbIA 3feMEeHT OoToOpa)kaeT MacKy YCroBusi Moucka [Ans
KaXgoro M3 MChnonb3yemblX kaHanoB. OnucaHHbIN  Bbllle  3fIEMEHT
aKTMBU3NPYET NaHernb HAaCTPOMKN NapaMeTpoB NOMCKa.

3.7.3 NaHenb HaCTPOMKU NapamMeTpPOB NOMCKaA
Buag naHenen ana aByx TUMNOB OaHHbIX NpeacTaBneH Ha puc. 17 n 18.

19 [zl [ a4 3 w8 _|[1 8][4 i

Puc. 17. lNaHenb HacTpoOnKn napameTpoB Noucka ANa aHanorosbiX JaHHbIX.

[MaHenb nmeeT crneaytoLwme anemMeHThbl (Cnesa Ha Npaeo):

- KaHar, curHan KoToporo ucnonb3yeTtcsa Ansa novcka 1#;

- TUM UCKOMOTO (ppoHTa curHana:
4 - HapacTaowuin, T - cnagaowuin, % - no6oun;

- YPOBEHb NnepeceyeHns curHana +-;

- BapuaHTbl NO3NLNOHMPOBAHNSA HANOEHHOW TOYKM Ha IKPaHe:
= - cne.a, 3 - No LUEHTPY, = - C Npasa;

- 3aMycK Nnowcka curHana B NpsiMom HanpaeneHun (Bnepea) &

- 3aMycK noucka curHana B o6paTHoM HanpasneHun (Hasap) 2.

1> # [zi[20 0)[35 .x][4p X[ [ 08][08 jx

Puc. 18. lNMaHenb HacTpomkn napameTpoB nMoucka ONnA OaHHbIX NOrM4yeckoro
aHanusartopa.

B neson yactu naHenu pacnonararTcAa anemMeHTbl NMNo3BoJiIALWNe HAaCTPOUTb
MacCKy MNMOUCKa ON1A KaxKaoro n3 MUCnosib3yeMbiX KaHalloB. MoxxeT 6bITb 3aaaHo
noboe coyetaHue ypOBHeVI 7 (*)pOHTOB. D,OI'IyCKaeTCFI ncnonb3oBaHne nNBoOro
covyeTaHunA (*)pOHTOB no pa3HbiIM KaHanlnaMm OAHOBPEMEHHO. Ecnn cocTtosHme
KaHarna 6e3pa3r|w4Ho, OH YyCTaHaBJIMBAETCA KakK X. |_|p0‘-ll/le AJIEMEHTbI NaHesnun
NONCKa aHalnorn4Hbl onnMcaHHbIM BblLLE OJ1A MONCKa aHarioroBbixX gaHHbIX.

AnbTepHaTUBHO MOUCK MO yKa3aHHbIM NapaMeTpam MOXHO OCYLLECTBAATb Npu
nomowmn onuun meHw “Onepayuulllock yd4acmka cueHana” — Ons noucka
Bnepen wnn “Onepauyuu\ObpamHbit MOCK ydacmka cuzHana” — ans rnoucka
Hasaa. [ns gaHHbIX onepaunin onpegeneHo covyetaHue ropsymnx knasuw Ctrl+F
unn Shift+F cooTBeTCTBEHHO.
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3.7.4 BoigeneHue dpparmeHTa ocuunsorpamMmmbl

BoloeneHne dparmeHta ocuunnorpammbl HeobxoouMmo LN NpOBeAeHUs
uenoro psga onepauvnd. [na  BblAeneHus parmeHTa ocumniorpaMmmbl
HeobxoaMMo nepemecTuTb 0bnactb OTOBpaXeHUsa ocuunnorpaMmmbl K Havany
NN KOHLY BblAENAeMOro y4acTtka. YCTaHOBUTb yKa3aTerb MbIWW Tak, YTOObl OH
yKasbiBasn Ha Ha4yano WunM KOHel BblOeNnsemMoro ydactka W HaxaTb JeBYIO
Knasuwy Mblwun. MNepemMecTnTb ykasaTenb MbIlWW, YAEpXKUBas NEBYO KraBuLly
Ha)kaToW, B HanpaBfieHUWM K KOHLY WM Hayany Bblaendemoro dparmeHTa
cooTBeTCTBEHHO. Onepauusi BblAeNeHNs 3aBeplLuaeTcs OTnyCcKaHWem eBow
KnaBuwn MbiwK. Ecnv BblAensieMbli y4acTOK BbIXOAUT 3a rpaHuubl OQHOro
9KpaHa, OH NPOKpyYMBaeTCA aBTOMaTMYeCKM B MpoLecce BblOeneHus, npu
nepeMelleHnn ykasaTens MblliM K NEeBOMY WM MpaBoOMy Kpakw 3KpaHa.
BoamoxHa npokpyTka akpaHa (B npouecce BblaerneHus) knasmwamm “Page Up”,
“Page Down”, “Home”, “End”.

3.7.5 N'opu3oHTanbLHOe aBToMacLITabupoBaHue ocuUnorpaMmmsil

[aHHaa onepauuss nossBonseT  BblOpaTb  ONTUMasibHOEe  3HaYeHue
rOpu3oHTanbHOro MacwTtaba gns BblOENEHHOro yvacTtka ocuuiiiorpammbl C
Lerbio pacrnorioXeHus ero uerMkom B TeKkylwem pasmepe dkpaHa. [lepen
BbI30BOM Ornepauuu Bblaensietcsa Tpebyowmncs y4actok ocumniorpaMmmel ans
ornepauunu MacwTabnpoBaHnd (cm. 3.7.4). ["opusoHTanbLHoe
aBTOMacluTabMpoBaHMe  3anyckaeTtca nNpuv  MNOMOLUM  KHOMKM  MaHenu

yyacmka” unn coOTBETCTBYHOLLEN KOMOMHaunen knasuw knasuatypsl Alt+Z.

3.7.6 CoxpaHeHue chparmeHTa ocuunnorpaMmmsl

Bocnonb3oBaBwncb [aHHON YHKUMEN MOXHO COXPaHUTb BblOeSIEHHbIN
(pparmMeHT ocuunnorpammbl (cMm. 3.7.4) kak oTaenbHbId  dann. PyHKuuA
BbI3bIBAETCA  HaXaTMeM  KHOMKW “@ nNaHenu  UHCTPYMEHTOB  WIK
COOTBETCTBYIOLWWEN onunen meHw “@adn\CoxpaHumb 8bI0efIEHHbIU y4acmok”.
Mpn 3anucym 6GonblIMX BpPEMEHHbIX pParMeHToB WHorga uenecoobpasHee
COXpaHsATb MHMOPMATUBHbIE YyYaCTKM OcuumnnorpaMmmbl BMECTO 3anucu BCEro

doparmeHTa.
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3.8 NamepumenbHbIU UHCMpPYMeHmMapuu

OCHOBHbIMM  3rIEMEHTaMN  U3MEPUTESNIbHOIO  UHCTPYMEHTapuUsa  SBNSAOTCA
n3MepuTenbHas naHesb 1 napa uaMmepuTerbHbix MapkepoB A n B, nokasaHHble
Ha puc. 19.

| A:000:00-18.531.599 |4[»
B:000:00:18.508.800

¢

1+[laEneHne =
A:3.684 B8
A:3.214 B<®

2¥Dasa

A:611.8 MB
A:652 MB

A-B uHTepEan

T:22.8 MC
F:43.86 U

Puc. 19. UameputenbHasa naHenb n mapkepa A u B.

Mapkepa A n B ([4] n [5] B cooTBeTCcTBMM C pnc.19) NO3BOMAIOT U3MEPSTb
napameTpbl CUrHana B TOYKax nepecevyeHnst MMHUN Mapkepa C KpMBOW curHana.
[aHHble napameTpbl, NS KaXOoro U3 akTUBHbIX CUrHanoB, oToOpaXxakTcsa Ha
COOTBETCTBYHOLUMNX INIEMEHTAX U3MEPUTENBHON NaHESW.

3.8.1 UamepuTenbHasa naHenb

N3mepuTtenbHas nNaHenb WMeEEeT 3NeMEHTbl OfS8 KaXO4oro W3 akTUBHbIX
KaHanoB HasblBaeMble AucnnesamMu 3HavyeHun. B BepxHem 4vactu Kaxgoro
aucrnnesa 3HayeHunM pacnonoxeH 3aronoBok ([3] puc.19), oTobpaxarowwmn
HOMEep KaHana u umda kaHana. Terno gucnnesd 3HavYeHun kaHana otobpaxaet
ABa 3Ha4veHuda: nepsoe ([6] pnc.19) - 3Ha4YeHne curHana B TOYKe nepeceyeHus
KpMBOW curHana c nuvHuen mapkepa A, Btopoe ([7] puc.19) — pasHocTb
3Ha4YeHUN curHana B TOYKax rnepecedyeHus nuHuUM mapkepos A u B ¢ kpuson
curHana. llocrnegHuUM SnNeMeHT M3MepuTernbHOW NaHenn SBfseTca AUCnnen
nHtepsana A-B. [aHHbin gucnnen otobpaxaeT 3HayeHue BpPEMEHHOro
MHTepBara 3akno4YeHHOro Mexay mapkepamm A n B 1 cooTBETCTBYIOLLYIO eMy
yacTtoTy. B pexume aHanmusaTopa Cnekrtpa AaHHbIM gucnnen oTobpaxaet
YacToTy Ans mMapkepa A M pasHOCTb 4vacToT mexay Mapkepamm A n B B
FOPU3OHTaNbHOM LIKane 4actoT. HaxaTue Ha 3aronoBOK AUCNest 3HaYeHuN
KaHana npu MOMOLLM JIEBOM KHOMKW MbIWM Bbi3blBA€T BbiNagatollee MEeHH
HacTpoek Aaucnnes. [aHHOe MEHI COAEepXMT onuumn, MNOo3BONsAKLME
oToOpaxaTb 3Ha4YeHUs CcurHama Kak HanpskeHue, nepecyuTbiBaTb WX B
COOTBETCTBMM C WMEHEM KaHana WM HanpsaMmyl ykasblBaTb OOMH U3
npeacTaBneHHbIX TUMOB ANS nepecyeta otobpaxkaemon ANCnIeem BesiMYMHbI.
[MoHsATMe TunoB BenuuuH Oynet paccMoOTpeHo Huxke (cMm. 3.8.4). Oucnnen
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3HA4YEeHUN ONdA KaKOoro kaHamna MOXeT OblTb chnpsTaH UM nokasaH BHOBb
onuuoHanbHo cMm. 3.3.4, onuma Bbinagatowero MeHw “Cripsmamb 3Ha4yeHuUs
KaHana” pybnupyetr oty  dyHkumio.  [lpegycmoTpeHa  BO3MOXHOCTb
oTobOpaxeHust gucnnest KaHana B OTAENTbHOM OKHE, Mpu MOMOLLUM Onunn
BblNagatowiero meHwo “Omkpenume oucrneu kaHana’.

N3mepuTenbHass naHenb MOXeT OblTb MpuUKpensieHa K Teny 3KpaHa,
oTobpaxaTbCs B OTAENbHOM OKHE UK BbiTb YacTblo ynpasnswwen naHenu. B
nepBbiX ABYX ChnyyasX pasMepbl W3MEpUTENbHOM naHennm Moryt ObiTb
N3MEHEHbI ornepaumen “pactarmBaHus” naHenu npy NoMowm moiwn. MNpn aTom
NPOUCXOOUT yBenu4yeHne/yMeHblUleHne pasMmepoB aucnsieeB 3HayveHun. Onuus
MeH “Omobpaxamb\VI3mepumernbHyo naHesbs” KOHTponupyeT oTobpaxeHune
N3MEPUTENBHON NaHenu B Tefie akpaHa. [Ans oTobpaxeHus namepuTenbHOM
naHenu Kak 4acTu ynpaeBnswwen naHenu  uUcnosb3yetcsa  onuus
“Omobpaxame\VIamMepumernibHoe OKHO 8 yrnpasnswuwel naHenu”. B aTom
clyyae pasmep M3MepUTESIbHOW NaHenu 3aBMCUT OT AOCTYMHOro NPOCTpaHCTBa
ynpasnstowen naHenu. icnonb3oBaHne SaHHOW OMUUM NO3BOSISET YBENUYUTD
pasamep obnactn otobpaxeHuss ocumnnorpamMmmMbl 3a cHeT bonee paunoHasribHO
Mcrnonb3oBaTb NPOCTpaHCTBa OkHa [porpammbl. HO He Bcerga BO3MOXHO M3-3a
OrpaHNUYEeHHOro  MNpoCTpaHCTBa  yMpasfidlowWen naHenu npu Marsbix
paspeLLeHnax aKpaHa.

3.8.2 UamepuTenbHbIe MapKepbl

Kak onucbiBanochb Bbilwe, nameputernbHble mMapkepa A n B cnyxat ans
N3MepPEeHNss aMninTyOHbIX N BPEMEHHbIX NapamMeTpoB curHana. lepemelueHne
N3MEPUTENDBbHBIX MapKepPOB OCYLLUECTBSETCA HEeCKOSbKMMKU crnocobamn: npu
NOMOLLN 3NeMeHTOB naHenu ynpasnenus [1], [2] puc.19, HenocpeaCTBEHHbIM
nepeMeleHNeEM MapKepoB YyKasaTenem Mblln unu Knaeuatypon. He
PMKCUPOBAHHbBIN MapKep NepeMellaeTcs B npefenax dKpaHa M ocTaeTcs Ha
MEeCTe npu TOpPU3OHTaNbLHOM MPOKPYTKE 3KpaHa. PUKCMPOBAHHLIA MapKep
NPUBA3LIBAETCA K KOHKPETHOW TOYKEe oOcuunmorpamMmbl U nepemeLlaeTcd
BMECTE C HeW npu NPOKPYTKe aKpaHa. lNpusHak dumkcaumm namepuTenbHOro
Mapkepa oTobpaxaeTcs B BuAe KpecTuKa B KBagpaTe pyKoATKM Mapkepa. Kak
BUOHO n3 pucyHka 19 mapkep A [4] — He dukcuposaH, wmapkep B [5] —
3adomKkcupoBaH. MameHeHne COCTOAHUSA (buKcauum mapkepa npu yrnpasneHun
anemeHTamn naHenun ynpasnenus ([1], [2] puc. 19), ocywecTBnseTtcs
HaxxaTnem knasuwmn “Enter” knasmaTypbl. [115 BbINOSTHEHUS onepauuy MblLUbHO,
HeoOXoaAMMO MNepeMecTUTb yKasaTeflb MbIlM B KBagpaT PYKOATUM Mapkepa,
oTobpaxatowen cratyc ukcaummn, M LWENKHYTb JfieBOM KrnaBuULIEN MbILLN.
[lepemelleHe MapkepoB Mpu MOMOLUM KhnaBuaTypbl OCYLLECTBISETCS MNpu
HaxaTun 1 yaepxxaHuu knasuwmn “Shift” gpna mapkepa A un “Ctrl” gna mapkepa
B.

HanpaBneHne nepemMewleHnss 3agaeTcs KnaBuwamu CTpesrika BreBo/BrnpaBo
knasnaTypbl. MoAo0GHEIM MeXaHM3MOM C McCMnoNb3oBaHWeM knasuw “Shift” u
“Ctrl” ana mapkepoB A n B cooTBETCTBEHHO MOXHO BOCMONb30BaTLCA, YTOOLI
“‘nonmMaTtb” HYXXHbIN Mapkep ykasatenem mblwn. [na aToro yaepxueas KnasuLly
“Shift”  wnn  “Ctrl”, HeobGxogMmMo HaxaTb NEBYH  KNaBuUWy  MbILLN,
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COOTBETCTBYHOLMIN MapKkep HEMEANEHHO NEPEMECTUTCS B TEKYLLEE MONOXEHMe
ykazatens. Otnyctute knasuwy “Shift” wnn “Ctrl” w, yoepxmBas neByto
KNnaBuLy MbILLW HaXaTon, nepemeLLante Mapkep B TpebyemMyto No3uumio.

3.8.3 UamepeHue da3bl U CKBAXXHOCTU CUTHanNa

[Mporpammon NpeaycCMOTPEH WMHCTPYMEHT MO3BOSISAIOWUA n3MepaTb ¢asy u
CKBa)XHOCTb CuUrHana. [JaHHbln BU4 N3MEPEHUN OCYLLECTBISAETCS NPy NOMOLLMU
anemMeHTa naHenu ynpasneHna nsobpaxeHHoro Ha puc. 20 [1].

(474717526 b
1#Fx

A:4.138 Bar
A-4 677 Bar

2+5Sync

A2.962 B
A-2997 B

A-B wHTepean

T:29.6 McC P .
F:33.78 'y -

puc. 20. NamepeHune dasbl.

Mpouecc wuamepeHuss dasbl UMM  CKBAXXHOCTU HaYMHAETCA C 3aJaHus
MHTepBana KpaTHOro nepuogy WAM 4YacTu nepuogda curHamna npu NOMOLLM
nameputenbHbIX MapkepoB A n B. 3aTeM akTMBU3NPYETCH NaHeNb N3MeEpPEHUS
napameTpoB pasbl\CKBaXXHOCTU HaxaTuem anemeHta [1] puc. 20 naHenu
ynpaBreHus.

1200 ||l Ir20° |

puc. 21. MNMaHenb namepeHns napameTpos hasbl\CKBaXKHOCTH.

[MepBbIn anemMeHT naHenu puc.21 no3BonseTr onpeaennTb 3adaHHbIN
MapKepamMun nHTepBar Kak:
90, 180, 360, 720 rpagycoB — Anda namepeHust pasbl;
100% - onpegenuTb NOMHbIA NepMoL curHana ana sMepeHnsa CKBaXKHOCTN;
---- - BbIKIMIOYNTb PEXUM N3MepeHnsa pasbl\CKBaXKHOCTM.

Cnenytowunm afieMeHT nokasblBaeT 3Ha4YEeHUEe NOSTHOW LWKasibl U3MepUTENbLHOM
cetkn. Cpasy nocrne Bblibopa uvHTepBana M Tuna usMmepeHus, [lporpamma
oTobpaxaeT n3amMepuTernbHYK CETKY MO BbIDpaHHOMY TUMNy namepeHuin [2] puc.
20. [laHHaa ceTka ocTaeTca NpMBSA3aHHOM K 3adaHHbIM Mapkepamun A n B
TOYkaMm ocuunnorpaMmmbl. Tenepb nepemewad mMapkep A MOXHO Y3HaTb
dra3y\CKBaXXHOCTb ft0OOMN TOYKM OTHOCUTESNBbHO 3aJaHHOW CETKU, ee BenmymHa
oTobpaxaeTca nepBbiM 3HadeHuem anemeHTta [1] puc. 20. Tak cornacHo
puc.20 dasa umnynbCa Ha KaHane 2, Ha KOTOPYK YyKasbiBaeT Mapkep A,
cMelleHa Ha -4.74 rpagyca OTHOCUTENbBHO NWKa Ha kKaHane 1. Btopoe
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3HayeHne, oOTobpaxaemoe [JaHHbIM JfIEMEHTOM [MaHenu  yrnpasfieHus,
npupaLleHne asbl\CKBaXXHOCTU Mexay mapkepamu A v B, B gjaHHOM npumepe
OHO cocTaBnder 175.26 rpagyca. OTKNOYEHME pexnma Un3MepeHud
ra3bl\CKBaX>XHOCTN OCYLLECTBNAETCA Npu BbIOOPEe COOTBETCTBYIOLWEN ONUUN
naHenn namepeHnsa napameTpoB asbl\CKBaXKHOCTM.

3.8.4 lNepecyeT 3Ha4Y€HNN CUrHarNa u TUMNbl BeJNIMYUH

MNporpaMmma cHabXxeHa WHCTPYMeHTapueM, MO3BOMAKLIMM MNepecynTbiBaTbh
3HaYeHUss curHana B 3aJaHHble B BWAE TUMOB BENUYMH 3HAYEHUs, Mo
3afaHHbIM npaBunam. [MoHATWMe Tuna BenuuMHbl Noapas3yMeBaeT onucaHue
psifia napameTpoB M NpaBui NepecyeTa 3Ha4YeHUN.

OnncaHna TUNOB BESIMYMH COAEPXATCS BO BHELWHMX annax v Mmoryt
NOMONHATLCA WUNU  U3MEHATbCA nonb3oBatenemMm. Kaxgbin TN MMeeT
YHUKanbHoe unmd, 6narogapsi UMeHW MNPOMCXOAUT WUCMNOMb30BaHWE TOro WNU
MHOrO Tuna (NpaBwuna) nMpu nepecdeTe 3HAYEHUW, OTOBpakaemblX
N3MEPUTENBbHOM MaHenb Ana KaXXAoro KaHana B oTAenbHocTu.  Kak
onucbiBanoch B 3.8.1 TMnN BENUYMHBLI AN NepecyeTa 3Ha4eHMn MOXHO 3aaaTb,
BblbpaB COOTBETCTBYIOLLEE UMSA TUMA B CNUCKE BbiNagatoLero MEH gucnnes
3HayeHUn kaHana. o ymon4aHuio npoucxoamT aBTOMaTMYecKasi accoumnaums
MMEHN TUNa C UMEHEM KaHana. [pyrmumn crioBamu, ecnv 3agaTb UMA KaHana
NOeHTUYHOE OOHOMY M3 MMEH TUMOoB, Nporpamma aBTOMaTUYECKM MPUMEHUT K
AAHHOMY KaHany npasuna nepecyeta 3HAYeHUM COOTBETCTBYHOLLEro Tuna.
OauH 13 TMNOB BENMNYNH MOXET ObiTb BbliOpaH B Ka4yecTBe MMEHU KaHana. [ns
BbIMOSIHEHNA 3TOWM onepaumm HeobXxoaMMO HaXaTb KHOMKY « 9fIEMEHTa,
onpegenarwero UMAa KaHana naHenu ynpasneHus napameTpamu kaHana (Cm.
3.3.4), n BbIbpaTh HEOOXOANMbBIN TUMN B BbiNaBLUEM CMUCKE.

3.8.5 PepakTupoBaHue nosib3oBaTesibCKMX TUMNOB BENIMYMH

N3meHeHne, nobaBneHne M yganeHue nonb3oBaTeNbCKUX TUMOB BESTMYUH,
OCYyLLECTBMAETCA NpXM MNOMOLIM Auanora HacTPOMKA TUMOB BENUYMH puUC.22.
Bbi3oB agmnanora ocyuwlectBndeTca onuuen MeHw “YnpasneHue\Hacmpolka
muriog sesiuquH” nnn kombumHauuen knasuw Ctrl+V.
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HacTpoHKka THNOE B THUMH

Hr1a THna En.
iPa [@Bar
D aruue Toka (a4,

P oprAyna:;

1.5066808%-1.3112297
[ rpaHHYeHIMA ApryreHTa PUHELMM B BONETax
tAMHKRAY A 0.2 rAaECHRAY . 449

[ﬂ,nﬁasmb ][ Yoanure ] [ 1]8 ][ OTrieHa ]

puc. 22. inanor HaCTPOMKN TUNOB BENNYNH.

Kak BMOHO M3 pucyHKka 22 Auanor MMeeT OKHO Chnucka Bcex 3adaHHbIX
nonb3oBaTefieM TUMOB BENWYMH. JleBass KONoHKa cnucka oTobpaxaeT ums
TMna, npaBas - COOTBETCTBYIOLLYIO eanHuuy namepenus. MNMpedukc “@” nepen
eOVNHULEN WN3MEepeHNa 3aMeHSIeTCA Npu BbiBOAE TeKyLlero 3HayeHusa Ha
H/MK/M/K/M ana HaHO/MUKPO/MUNnun/kmno/mera CooTBETCTBEHHO B 3aBUCUMOCTH
OT ero pasmepHocTu. Ecnu npeduke “@” He ykasaH, 3Ha4yeHust oTobpaxkaeTcs B
abCcontoTHbIX BenuyuHax ykasaHHon eguHuubl. lMNone “@opmyna” nossondeT
3apatb oopMyny And nepecyeta BXOOHOW BESIMYMHLI, Yalle BCEro BOSIbT, B

3agaHHyl0. BxogHasa BenuunHa B oopMyre ykasblBaeTCa Kak naTuHckoe “X”.
[lonyckaeTcsa ncnosnb3oBaHue cneayowmx yHKLUUNA.

OyHKkuna | KommeHTapuu

abs(x) BosepaluaeT abcontoTHOe (Bceraa NonoXnteribHOe) 3Ha4YeHne oT X
acos(x) BosBepaluaeT 3HavyeHne oyHKLMM arccos B paamnaHax
asin(x) BosBpaluaeT 3HavyeHne pyHKLMM arcsin B pagmaHax

atan(x) BoaBpauwjaeT 3HayeHue yHKuumM arctan B pagmaHax

cos(x) BoaBpallaeT 3HayeHne PyHKUUKM COS, X 3aJaeTcsa B pagmaHax
exp(x) Bo3aBpallaeT 3HauYeHne aKcrnoHeHumansHon dyHkumum ( e*)
log(x) BosBpalyaeT 3HayeHue HaTypanbHOro norapugma ot X

pow(x, y) | BosBpaluaet 3HayeHne dyHkummn x¥

round(x) | OkpyrnsgeT 3HayeHue X 0o bnuxkanwero Lenoro

sin(x) BoaBpaluaeT 3HaveHne yHKUMM Sin, X 3agaeTcd B pagnaHax
sqrt(x) BoaBpaluaeT 3Ha4yeHne KBagpaTHOro KOPHS X
tan(x) BoaBpaluaeT 3HavyeHne oyHKLMM tan, X 3agaeTca B pagnaHax
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Cnepyowas rpynna 9fIEMEHTOB OnuuMoHarnbHa W onpegenser auanasoH
AONYCTUMbIX 3HaA4YeHUn aprymeHTta “X” B ykasaHHou copmyne. Ecnu Tekyulee
3HayeHne aprymeHTa IeXxuT BHe OuanasoHa, pacyeT WUrHopupyeTtcs, a Ha
aucnnee otobpaxaetcs “...”".

3MeHeHnss  MMeHWn unu  eguHUUbl  U3MEPEHUss  Tuna  BESIMYUHDI
OCyLLUEeCTBNAeTCA  AOBOMHbIM  LWENYKOM  NEeBOW  KNaBuLLIM  MbIWKM  Ha
COOTBETCTBYIOLIEM 3rIeMEHTEe cnncka. BBog HOBOro 3HadeHusl 3aBepluaeTcs
Haxkatnem knasuwn “Enter”. [ns OTMEHbl BHECEHHbLIX WU3MEHEHUN HaXMUTEe
knaeuwy “Esc”. 3annucb cuntaeTcs 3aBepLUIEHHON, eCnM OHa UMEET KOPPEKTHbIE
3Ha4YeHuss meHn n dopmynbl. [JobaBrneHne HOBOW 3anucu OCYLLECTBRSIETCSA
Ha)xxaTmeM Ha KHonky ‘[Jobasume”, yoaneHue akTUBHOW 3anucu npoucxogut
Npu HaxaTum Ha KHonky “Ypanutb”. CoxpaHeHWe BHECEHHbIX W3MEHEHUM
NpPoOMCXoanT Npu Haxatunm KHornkn “Ok”. YTobbl OTKa3aTbCsl OT BHECEHHbLIX
N3MEHEHU NCMOoNb3yeTcs KHomnka “OmmeHa”.

3.9 ®aunbl nonib30o8amersibCKUX HacmMpoekK

dannbl nonb3oBaTenbckux HacTtpoek (UP) npegHasHaveHbl gna 3anycka u
KOHourypaummn Yctponcrtesa n mogynen lNporpaMmmbl B O4HOM M3 HACTPOEHHbIX
paHee pexnmoB. [laHHble dbannbl XpaHAT OCHOBHble HacTpowukn Nporpammel 1
YcTponcTtBa, co3faHHble Mofib3oBaTenem Ans BbINOMHEHNA onpedeneHHbIX
3agay. ®ann HacTpoeK TakKe XpaHUT napamMeTpbl akTUBHOIO NfiarnHa.

3.9.1 CoxpaHeHue TeKywmnx Hactpoek B UP daun

CoxpaHeHune TekyLmnx HacTpoek YcTponcTtea u lNporpaMmmbl ocyLLecTBNAeTCA

NPy  MOMOLUM  KHOMKM A  naHenm  MHCTPYMEHTOB, Onuuei  MEeHIo
“YnpaeneHue\CoxpaHume HacmpouKu ronb3oeamesnis” wunn KoMbuHauunen
knaeuw Alt+R. [lpn BbI3oBe pgaHHOW dyHKUMKM [lporpamma oToOpaxkaet
AuanoroBoe OKHO puc. 23.

CoxpaHMTb (paHn HaCTpoeK

M | MamepeHie 1

BrIGUpHTE M5 CNMCKE MM BESQMTE HOBOE MMA NankKH Ky0a
ZAMUCEIBEAEMEIA PaHN GYIET NOMELLEH.

MaotdecTHTe B | THNOBRIE v

LononHKTENEHEIE CEOECTES:

Mran JHaveHHE

KorrdeHT. ®a..  THNoBOE W3tEpEHWE 1.
Mpukp. ckpurm E:SDscilloscopehScriptsihie’ aveE wport. ajz

[ Hotaeure ] [ M sreHUTE ] [ Hoanime ]

[ OF. ] ’ OrraaHa ]

puc. 23. [lnanor coxpaHeHnsa danna nonb3oBaTeNTbCKUX HACTPOEK.
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Nmsa panna HacTpoek, siBnaeTcd OCHOBHbIM MapaMeTpoM AaHHOro Awarnora.
MapameTp “lMomecTnTb B” NO3BONSAET 3agaTb MMA Nanku, roe cosgaBaemblin
dann 6ygeT pasmelleH. MiMa nankm MOXHO BBECTWU AN CO34aHMsl HOBOW UIn
BblbpaTb N3 cnucka yxe cywecTsyowmnx. Cnucok “dononHuTtenbHble cBONcTBa”
No3BONSET onpeaennTb psg napaMmeTpoB, KOTOpble OyayT MCNonb3oBaTbCs B
NHULUMMPOBAHHOM (pansyioM HacTpoek pexume. Ecnu  Bbi3BaTb  (PYHKUUIO
COXpPaHEeHUs1 HacTpoeKk B pexume 3anyweHHom w3 UP danna, awnanor
oTObOpa3unT TekyLlee NMs, Nanky n napameTpsbl ana gaHHoro UP danna. B aTtom
cny4vyae nonb3oBaTeflb MOXET BHECTUM KOppeKuun B TeKywun dann wunm
onpenenuTb ApYyroun, 3agaB HOBOE UMS U (UNK) Nanky.

3.9.2 3arpy3ka unu yaaneHue UP canna

3arpyska/yaaneHue awvna nonb3oBaTeNbCKUX HACTPOEK OCYyLLeCTBMAeTCH
Npu MNOMOLUM OOHOMMEHHbBIX 3fIeMEHTOB Yynpasnsawowen naHenun. PyHKUuMs
AaHHbIX 3NeMeHToB OToOpaxaeT Bbinagawowmnn cnmcok UP dannos. [JaHHbIN
cnuncok otobpaxaet UP daiinbl i vnu nankv ©, copepxawme UP dainbl.
Bbuibepute Tpebyembin hann M3 cnmcka, u akTMBU3MPYUTE OYHKUMIO 3arpy3ku
WU yoaneHust Wen4ykoMm NEeBOM KHOMKM MbIWW UKW KNaBuLaMu KnaeBuaTtypbl
cTpenka Bnpaso unu “Enter”. icnonb3ynte knasuwu ctpesika Brneso nnu “Esc’
ANs1 BbIXo4a B KOPHEBOW KaTanor cnucka, UnmM oTMeHbl (OYHKLUK.

3.10 MapkupoeaHue ocuyusisio2paMmMbl

OYHKUMS MapKMPOBaHUS OCUMNNOrPaMMbl OCHOBaHa Ha WCMNONb30BaHWUY
MapKepoB 3aknagok. Kaxablii mapkep NpuBS3bIBAeTCs K ONpeaerieHHON Touke
ocuMnnorpaMmmbl U MOXeT ObITb CHaGXeH KoMMeHTapuem. CnvMcoK MapKepoB
coxpaHsieTca B dhailn ocuunnorpamMmmbl 1M obrneryaeT MOWUCK XapaKTepHbIX
y4acTKOB OCLMNIIorpamMmmbl Npu ee NOBTOPHOM OTKPbITUWN. YCTaHOBKa MapKepoB
OCYLLECTBMSAETCS BPYYHYIO UMM aBTOMATUYECKU MPU UCMONb30BaHMN CKPUMTOB
aHanusaTopa. BpyyHylo Mapkepa ycTaHaBnuBalTCs MNpuU MPOCMOTPE W
3anucum ocuuniorpaMmmbi.

3.10.1 YcTtaHOBKa, yaaneHue Mmapkepa 3akrnagku

YcTaHOBKa Unu yganeHne mapkepa 3aknagku OCyLLecTBnsieTCcs nNpu NOMOLLN
KHOMKMN W naHenu NHCTPYMEHTOB, onumu MEHI0
“3aknadku\YcmaHosumb/Ybpampb” wnnn  kombuHaumm  knasuw  Ctrl+F2.
YcTaHOBKa 3aKknagkuv OCYLLEeCTBNSAeTCA B MO3ULMIO, Ha KOTOPYH YKasblBaeT
nameputenbHoln Mapkep A. Ecnu B ykaszaHHOM No3vUMW 3aknagka Yyxe
CyLlecTByeT, BbI30OB [JaHHOW yHKUMM ypanseT ee. [na ypaneHust Bcex
3aKnagok  ucnonb3yetcs  onuus MeHo  “3aknadku/YOanumb  8ce’.
AnbTeEpHATUBHO OOHY WX BCE 3aKfagku MOXHO yaanuTb NpU MOMOLLM OKHa

Ccnucka MapkepoB 3aknagok cm. 3.10.2.

3.10.2 OKHO cnucKa MapKepoB 3aKiagokK

OKHO cnucka MapKepoB 3aknagok oTobpaxaeTCcsa B HMXKHEW 4acTu OKHa
aKkpaHa [lporpammbl. OKHO crnvcka oToOpaxaeTcs npu OTKpbITUM dharna
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ocuunnorpaMmmbl cogepxailero 3aknagkn. Cnncok MoxeT ObiTb MokasaH uUnu
cnpATaH npu MNOMOLWUM KHOMKW =/ nNaHenu WHCTPYMEHTOB, OMUUU MEHIO
“3aknadku\llokazamb eecb Crucok” nnu KoMOMHaUMK KnaBuwl KraBmaTypbl

Alt+F2.

BepTukanbHbIl pa3Mep OKHa CMUCKa MOXHO W3MEHUTb NepeTacKkMBaHUEM
pasgenuTensl OkHa 9KpaHa. AKTMBM3auusi nboro 3nMemMeHTa chucka
nepemellaeT MOSoXKEeHNe ocuMnnorpaMmMbl B MO3ULNIO YKa3aHHYH AaHHbIM
anemMeHToM cnucka. WM3MeHeHMe aKkTUMBHOrO Mapkepa 3akfafkM B OKHe
ocuuMnnorpaMmbl akTUBU3NPYETCS COOTBETCTBYHOLLUUA 3NIEMEHT B OKHE Chucka
3aKknagok. IlamMeHeHne akTMBHOrO 3riEMEHTa OKHa CMMCKa OCYLLECTBSETCS Npu
MOMOLLIM yKa3aTens MbILLW UNX KNaBuLLIAMW KNaBmuaTypbl CTpenka BBEpX, BHUS.

[ns BbINOMHEHUA psiga onepaunin CO CNUCKOM 3akfagoK MCnosb3yeTcs
KOHTEKCTHOE MEHI0 OKHa cnucka. Ero BbI30B OCYLLECTBAAETCS LLENTYKOM NpaBou
KHOMKM MbIWKW B OKHE cnucka. Onuun “Yoanume” n "ameHums KommeHmapuu”
AaHHOrO0 MEHI BbIMOSHAIT COOTBETCTBYHOLLUME oOrnepaunmm C akTUBHbIM
anemeHToM cnucka. Onuuun “Haumu mapkep” n “YO0anumpb ece”, NO3BONAT
HaWTW 3aknagky B CHUCKE MO KOMMEHTapuUio WM OYUCTUTbL BECb CMMUCOK
COOTBETCTBEHHO. AnNbTEPHATMBHO W3MEHEHWE KOMMEHTapus Ona 3aknagku
MOXHO OCYLLEeCTBUTb NPX NOMOLLUX OBOMHOIO Lien4yka f1eBON KHOMKA MbIWN Ha
CTPOKE KOMMEHTapusa HYXHOro aremMeHTa cnucka. BeeaeHune/msameHeHue
KOMMEHTapusi noaresepXgaetcs Haxatmem knasuwm “Enter”. Knasuwa “Esc”
OTMEHSIET BHECEHHbIE U3MEHEHNS.

3.10.3 HaBuraumus no ocuunnorpaMmme npu NOMoLLM MapKepoB 3aKnanok
W MOMCK NO KOMMEHTapuIo

HaBuraumio no  xapakTepHbIM  TOYKaM  OCUMNNOrpaMmmbl,  3adaHHbIM
MapkepamMn 3aknagkaMmn, MOXXHO OCYLLUEeCTBNATbL ABYMsi cnocobamu. [epBbin
cnocob 3akniyaeTcs B MCMNOMb30BaHUKM cnucka mapkepoB cm. 3.10.2. Btopown
3aKNioYaeTcs B UCMOMb30BAHUM KHOMOK & U %, OMNuUMA  MEHI0
“3aknadkulllepemecTutbca K npeabigoywen” n “3aknadku\llepemecmumbscs K
cnedyroweld” vnn CcooTBETCTBYIOLWNX KOoMOuHauun knasuw Shift+F2 n F2.
DYHKUMA noncKa HY>KHOM TOYKM OCUMINorpaMmbl MO KOMMEHTapUO Mapkepa
3aKknagku Bbi3blBaeTCs NPy NOMOLLKM onuun MeHo “3aknadku\Hatumu’.

3.10.4 NpourpbiBaHMe MapKepoB 3aKnaaok

Mpwn NpoOUrpbIBaHNN crnvcka MapKepoB 3aknagok Mporpamma
nocnegoBaTenbHO MNepemMellaeT ocuunnorpamMmy K no3uuuMm cnegyrowen
3aKknagkm u otobpaxaeT ee KOMMEHTapui BO BCMNblBaKOWEM OKHEe. Bbi3oB
onepaumm npouUrpbiBaHUs 3aknagok OCYLLeCTBNSETCA COOTBETCTBYHIOLLEN
onunen wmeHw “Saknadkul\llpouepams”. Onepauma oOCTaHaBNUBaETCA MNpwu
OOCTMXXEHUN KOHUa cnucka. Onepauuio MOXHO MpepBaTbh HaXaTUem KiaBuLIn
“Esc” knaBmatypbl.
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3.11 fononnHUmMesnbHbIU UHCMPYyMeHmapuu

[aHHbIl pasgen onucbiBaeT pag MYHKUMIA UCMONb3YEMbIX B pasHbIX pexumax
paboTbl [porpammsi.

3.11.1 Acnonb3oBaHue MapKepoB ypOBHsi/AuanasoHa

Mapkepbl YpOBHSs/ananasoHa MO3BOMAT rpaduyeckn ob603Ha4nTb YPOBEHb
WNU [uanasoH YpPOBHEW CUrHana pnng Kaxgoro KaHama B OTAeNbHOCTW.
Mapkepbl ypOBHS/AnanasoHa [OOCTYMHbl Kak MpY MOHUTOPUHIE CcCurHana B
peanbHOM MacwTabe BpeMeHW, Tak M Mpu  NPOCMOTPEe 3arnMcaHHOM
ocuunnorpaMmmbl. 3Ha4eHNEe MapKepoB COXPaHSATCSA B hainsi ocumniiorpamMmmei.
[na yCTaHOBKM W3MEHEHWA WNWU YyOaneHus MapKepoB YPOBHS/AnanasoHa
MCMOSNb3YeTCH KHOMKa % naHenu WHCTPYMEHTOB, onuus MeHio “Onepayuu)
Yecm. wmapkep ypoeHsi (Ouana3oHa)‘ wnu CcoOTBETCTBylLWAs KoMOUHauma
knaBuw Ctrl+L. BbizoB gaHHOM dyHKUMM OTOOpaxkaeT AnanoroBoe OKHO
napameTpoOB MapKepa YpoBHS/gnanasoHa puc. 24.

3aparte mapKe p YpoEHA (OManazo...

OnA kaHana: | 1. |

MuH. yposere: | 1.0 B

(*) DNenera ypoera; 1.5 E
() Max ypoeeHe B
F.obdrAeHT 3pILi;

JonycTumend gManasod curiang

[ OF. ] [ OrteHa ] [ Yaanire ]

puc. 24. InanoroBoe okHO NapamMeTpoB MapKepa ypOBHs/AnanasoHa.

OneMeHT ananoroBoro okHa “/lnis kaHana” (puc.24) no3BonseT 3agaTb HOMEpP
KaHana, Ansg  KoToporo 6ygeTr  npovsBeeHO  M3MEHEeHMe  Mapkepa
ypoBHs/ananasoHa. Cnegytowasa rpynna a5emMeHToB oTobpaxaeT OCHOBHblEe
napameTpbl Mapkepa YpOBHs/OmManasoHa Ans BblbpaHHoro kaHana. Mapkep
YPOBHA onpegendeTca npu nomowm napametpa “MuH. ypogeHb”, 3Ha4yeHune
“Henbma yposHs” B 3TOM criyyae Bcerga Hosb. [lnanasoH 3agjaeTtcsa OBYMSA
3HavyeHusmun: “MuH. yposeHbr” w “[enbma yposHs” wnn “Max. ypoeeHb’
onumMoHanbHO cM. puc. 24. KommeHTapum Mapkepa YpOoBHs/AnanasoHa
ABNAETCH ONUMOHAaNbHbLIM, U ONpeaeNiieTca COOTBETCTBYHOLUMM 311IEMEHTOM
Aananorosoro okHa “KommeHmapud’”. Ona BHECEHUS U3MEHEHUN B HACTPOWKU
Mapkepa HeobxoguMMo HaxaTb KHonky “Ok”, 4Tobbl OTKas3aTbCA OT BHECEHMS
N3MEeHeHUn ucnonbdyetca kHonka “OTtmeHa”. [Onsa yaoaneHna Mapkepa,
BblbepuTe HYXHbIN KaHamn, Mapkep KOTOPOro XOTuUTe yAanuTb, U HaXmuTe
KHOMKY “Yopanutb” AManoroBoro OKHa. KommeHTapum MapKepoB
YpOBHS/AnanasoHa, CoxpaHeHHble B bansie ocuunnorpamMmmbl, oTobpaxaroTcs
aBTOMaTM4YeCKM BO BCMbIBAOLLMX OKHaX npu 3arpyske dpavmna. Ona 3akpblTud
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HEHYXXHbIX KOMMEHTapWEB MCMONb3yWTE KHOMKY 3aKpbiTb OKHA KOMMEHTapus,
pacrosioXKeHHYI0 B MpaBOM BepXHEM yriy OkHa. Ytobbl oTobpasntb Bce
KOMMEHTapun MapKepoB ypOBHsi/AnanasoHa MOXHO BOCMOSb30BaTbLCA Ornumnen
MeH “Omobpaxame\[lokazamb KoOMMeHmapul MapKepa(og) YpOBHS™ WU
cooTBeTCTBYHOLEN KOMOMHaumnen knasuw Shift+L. YpoBeHb npo3pavyHOCTU npu
oTOBpaxXeHMM MapKepoB YpOBHs/AnanasoHa onpegendeTca C  NOMOLLbIO
JoyHKUMIW onncaHHbIx B 3.12.3.

3.11.2 OnucaHue hanna ocuunnorpaMmmbl

[Mpn HeobGxogMMOCTM K dhanny ocuunnorpaMmmbl MOXHO 40DOaBUTbL OnMcaHue.
[aHHoe onucaHue b6yaeT oTobpakaTbCs BCAKMA pa3 Mpu OTKPbITUM cbanna
ocumnniorpaMmmbl.  OnucaHMe MOXHO  3a4aTb/M3MEHUTb  OMNuuen  MEHH0
“Omobpaxame\OnucaHue ¢hauna’. Npn Bbl3oBe OAHHOM (PYHKUMW Ha 3KpaHe
oTobpaxaeTca [OuanoroBoe OKHO, MO3BONsLee 3adaTb WM U3MEHUTb
onuncaHue panna.

3.11.3 Onuun oTobGpaxeHusn

Onuuu oTObpaxeHus CrpynnupoBaHbl B BbiNagatoLlem MEHI0
“Omobpaxame\Onyuu omobpaxeHus”. Cnegywowme onuum onpegesieHbl
Tekywen Bepcuen [Mporpammbl. Onuma “benbin (poH 3KkpaHa” nos3sonseT
ONMuUMOHaNbHO M3MEHUTb (OH 3KpaHa ocuunnorpammbl Ha 6Genbii. Onumg
“BepTukanbHas  NpoOKpyTKa 3KpaHa” MNO3BONSET  BKIHOYUTL/BLIKIIOYNTD
BO3MOXHOCTb BEPTUKANbHOM NPOKPYTKN SKpaHa.

3.12 dkpaHHas namMsimb

Ncnonb3oBaHue pyHKUUN 9KpaHHOW namaTu nossonseT
3anoMuHaTb/HaKkannMBaTbh TeKyLlyl (OpMYy curHamna B 3KpaHHOW namsATy.
[aHHas dyHKUMA OOCTYMNHA BO BCeX pexnmax paboTsl Mporpammsi.

3.12.1 3anoMuMHaHMe TeKyllero aKpaHa

DYHKLUMA 3aNOMUHAHME TeKyLLero aKpaHa MHULMUPYETCS KHOMKOW A naHenu
WHCTPYMEHTOB WM COOTBETCTBYIOLWEN onumen MmeHw “Onepayuu\3anomMHuUms
3kpaH”. Tlpu MOHUTOPUHrEe CUrHanoB B peanbHOM MacliTabe BpemMeHu
BO3MOXHO MWHULMMPOBATbL MPOLECC HEMPEPLIBHOIO 3anOMUHaHUS TeKyLlero
9KpaHa. [aHHas QYHKUMA BKNHOYaeTCa WM BbIKAOYAETCA OMUMEN MEHIO
“Onepauuu\HenpepbieHbil 3axeam 3KpaHa’.

Mpun  BKNOYEHUN OaHHOM  YHKUMM  3KpaHHask namMaTb  MNOCTEMNEHHO
HakannMBaeT MacKy W3MEHEeHUst uccnegyemoro kaHana. [ns 3aBeplueHus
HaKOMSIEHNS MAacKn B 3KpaHHOW NaMATU HEOBXOAMMO BOCMOSIb30BATLCA TEM XKE
MEXaHM3MOM, YTO N Anga 3anycka npouecca. CoaepXXmMmMoe 3KpaHHOW namsTu
aBTOMaTM4yeckn cbpacbiBaeTca MNpu M3MEHEHUUM MnapamMeTpoB OTODOpakeHus
KaHana, TEKYLLEro pexuma unm passepTKu.
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3.12.2 CoxpaHeHue, 3arpy3Ka, O4MCTKa 3KpaHHOM NamsTn

OKpaHHaa namMaTb MOXeT OblTb COxpaHeHa unu 3arpyxeHa w3 (B)
rpacoudecknn dpanmn. PYHKUMM MHULMUPYIOTCA COOTBETCTBYHOLWMMU ONUMAMN
MeHo “Onepauyuu\CoxpaHumb 3KpaHHyo namsme” nnun “Onepayuu\3azpy3ums
3KpaHHyK rnamMsmeb” COOTBETCTBEHHO. [INsi OYMCTKM 3KpPaHHOW NaMATU
ncnonbadyetcsa dyHkumna “Onepauyuu\Oyucmums 3KpaHHyto namsme”. [lpu
COXPaHEHUN IKPaHHOW NaMATU OHa CHabXXaeTcs M3MEepUTESNIbHOM CEeTKOM W
MUHMMaITbHLIM OMMCaHMEM NnapaMeTpoB curHana (oB).

3.12.3 N3meHeHue Npo3pavyHOCTHN IKPAHHON NaMATU

[ns nydwen Busyanusaumm cUrHanoB Ha (PoHe N300paKeHUd, XpaHsaLerocs
B 3KpaHHOW namaTtn, B [lporpamme npegycMmoTpeHa (YHKUMA WN3MEHEHUS
NpPO3pPaYyHOCTM IKpaHHOM NamsATU. [laHHOEe 3Ha4YeHue TakK Xe UCMOoNb3yeTcs npu
oTOBpaxxeHuu MapKepoB YPOBHS/AnanasoHa, onpenenss CTENEHb
NPO3PaYyHOCTM NPU NX OTODPaKEHUN. 3HAYEHNE YPOBHS MOXHO M3MEHUTb MNPU
MCMOMb30BaHWUM PACLUMPEHHON (DYHKLMM KHOMKW “* NaHenu WHCTPYMEHTOB
(HaXXaTMeM KHOMKWM ~ cCchpaBa) WKW COOTBETCTBYHOLLEN OMUMEN MEHIO
“Onepauuu\YposeHb  npo3payHocmu”. 3Ha4YeHWe YPOBHA  U3MEHSEeTCH
BEpTUKaNbHbIM NepeMeLLeHMEM MON3YHKa.
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3.13 lNeyamb ocyusnioz2paMmMbi

[Mpouecc nevatm UHUUMMPYETCA MNPU  MNOMOLUM  KHOMKA = MNaHenu
WHCTPYMEHTOB, onumen wmMeHw “Q@aun\lleyamb” wnn COOTBETCTBYIOLLEN
komOuHaumen knasuw knasuatypbl Ctrl+P. lNpu BbizoBe dyHKUMM nevaTtn Ha
3KpaHe NoABNSAETCsA AMarnor HaCTPOWKKM nevyaTn ocuunnorpaMmmel puc. 25.

Meuath E]

MpuHTER

Mma  CanonLASER SHOT LEP-1120 v

CocToanue: Ready
Tun: Canon LASER SHOT LEP-1120
[oe: LSOO

K.arameHT.:

JHanasoH nedaTH O rwmnm fomm9
() Tek. akpan
(*) Bruenstue

() Bee

Konuy-Teo konui | 1 =

[ ]S ] [ OTmeHa ] [ MNpoctoTp ]

puc. 25. [inanor HaCTPOMKN neyaTn OCLUMNIorpaMmmel.

[ns HacTporkn nevatn Heobxoammo BbibpaTb MPUHTEP, HA KOTOpoM Byaet
OCYLLECTBNATLCA NevyaTb. YCTaHOBUTb Tpebyemoe 3HadeHue onuuu “Juana3oH
neyamu”: “Tekywuu 3kpaH”, "BbiOeneHue” vnn "Bce”. B cooTBeTcTBUM C
ykazaHHOM onumen [lporpamma pacnedaTaeT [aHHble TeKyllero 3aKpaHa,
BblJEMEHHOro y4acTtka wnm BceuW ocuunnorpammbl B uernioM. bygbTe
BHMUMaTENbHbl NPU UCMONbL30BaHUN MOCHESHEN ONMUUK, 3TO MOXET NPUBECTU K
neyatn OrpoMHOro kKomnuyectsa cTpaHuy. KHonka “flpocmomp” pgwanora
aKTMBM3NPYET OKHO npocmoTpa nevyatn (cm. 3.13.1). [Ona oTnpaBku
ocuunnorpaMmmel Ha neyvatb ucnonbadyetca KHonka “OK”. OTkasaTbCs OT nevatu
MOXXHO C MOMOLLbIO KHOMKU “OmmeHa”.
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3.13.1 OkHO npocMoOTpa neyaTun

OKHO nMpocMoTpa neyatn (puc. 26) No3BoNsAeT yBUOETb U OTKOPPEKTUPOBaTb
BUA, nevyaTtaemMon nHdopmaumm 4o Havana npouecca nevyaru.

MpocHoTp NEYaTH

[ B Hauana H Hazan ] Tek. ctpaHudua: | 1 Broero crparuu: | 1 [ Brnepen H B roHew ] [HBEHH‘-IHT!: ] [HMEHmeTb

1»05B
2»05B

HaneuaTaHo: 06.09.2011 17:17:3] [en. no ropusoHTanu: 4 mc.

Kanan 2 Sync, 0.5 Bigen.

e —————_

puc. 26. OKHO NpocmoTpa nevaTu.

YnpaBnsawwasa naHesb, pacrnosiokeHHad B BepxXHEeW 4acTu OKHa
npocMoTpa ne4vaTtu, no3BonseT U3MEHUTb HOMEpP OTODpakaemMown CTpaHuubl U
Tekyulee 3HayeHue wMmacwrtaba oTobpaxeHus. B neBom 4yactm oOkHa
pacrnoroxeHa ynpasnsawwasa naHernb napameTpoB curHana npu nedatn. OHa
no3sonseT BblbpaTb ONTUMarbHble HACTPOMKM ANA Kaxaoro kaHana. [NaHenb
nMeeT WNOEHTUYHbIE MaHenu YynpasfeHus napameTpaMmn KaHana 9dneMeHThbl
ynpasrneHus cm. 3.3.4.

3.14 CoxpaHeHue hpacmeHma ocuyusisioepaMMmbl 8 2pacgudeckul ¢haun

[aHHaa QyHKUMA NO3BONAET COXPaHATb WHTEpecylwun  parMeHT
ocumnnorpaMmmbl B rpadpuyeckun  cdann, cHabXeHHbln  Heobxoanmown
MHopMaunen ana n3aMepeHns OCHOBHbIX NapaMeTpoB curHana.

3.14.1 BbigeneHue rpacmnyeckoro pparmeHTa ocumMnnorpaMmbil

OTnuymem paHHoM yHKUMM OT dOYHKUMM BblaeneHus dparMeHTa
ocuunnorpammbl (3.7.4) B TOM, 4YTO BblaenseTcsa nNpaAMoyronbHas obnacTb
3aJaHHOro0 pasmepa B TOPU3OHTaNbHOM W BEPTUKANbHOM MNPOCTPaHCTBE
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ocumnnorpammbl. [lonb3oBaTtenb cam onpedensieT TrOPU3OHTanbHbIN U
BEPTUKambHbIA pasMepbl Pe3ynbTUPYHIOLLErO M300pakeHns M onTUMU3NPYyeT
oTobpaxeHne curHanoB B 3adaHHOM npocTpaHcTBe. Heobxogumo obpatuTb
BHMMaHWe Ha TO, YTO K 3a4aHHOMY BepTMKanbHOMY pa3mepy Oyaet nobasneHa
obnacTtb, cogepxallass MHPOPMAUMIO O MPEACTaBIEHHbIX CUrHanax wu
N3MEPUTENBHON CeTKeE.

BbigeneHne MOXHO HavaTb C BblOerieHUs rOpU3OHTarbHOro doparMeHTa
ocuunnorpaMmmbl No MpuHUMNY, onucaHHoMmy B 3.7.4. 3aTeM npu Haxatuu

===k

KHOMKM = MaHenu MHCTPyMeHTOB [lporpaMmma nepenaeTt B pexuM BbloeneHust

-----

NpsAIMOYronibHoM obnacTu. MpocToe HaxxaTne KHOMKK = NaHenmn MHCTPYMEHTOB

(6e3 BblOENEHUs Tropu3oHTanbHOro dparmMeHTa) MNPUMBOAUT K BblOENEHMUIO

obnactm c pasMepoM paBHbIM TeKylleMy 3KpaHy. K3meHeHuss pasmepa
obnacTtu ocylwecTBnseTcs NpPOCTbiIM NepeTackMBaHWEM TpaHuy, obnacTtn npwu
NMOMOLLM yKasaTens MblwKn. BcnnbiBatowlee OKHO npu 3TOM OTOOpaxkaet
TeKylime pasmepbl 0b6nacTu B TOYKax.

3.14.2 CoxpaHeHue rpacunyeckoro hparmeHTa ocuunsiorpaMmmbl

Ans coxpaHeHus doparMeHTa ocuunnorpamMmmbl B rpadudeckmin cann,
HeoOxoaMmMo BblgenuTb Tpebyemyro obnacte ocuunnorpammbl cm. 3.14.1.
CoxpaHeHne K306paKeHNss OCYLLECTBNAETCA (DYHKUMEA KHOMKM ‘@ naHenm
WHCTPYMEHTOB WIMX COOTBETCTBYIOLWEN onuun meHw “@adn\CoxpaHums Kak
usobpaxkeHue”.

3.15 Ucnonk3o0e8aHue nina2uHos8

MnarMHaMmy HasblBalOTCA BHELUHME BCTpauMBaeMble MOAYNu, MO3BOMsoLINE
aHanuMaupoBaTb MOTOK [daHHbIX M3 YCTPOWCTBA B pearibHOM MaclwTabe
BPEMEHW, OCYLIEeCTBMNATb BM3yanusauuMio U U3MEepeHue napamMeTpoB
ncecneayemblx curHanoB. [narvHbl No3BonsAT YHKUMOHANbHO paclmpaTb
BO3MOXHOCTM [lporpammbl npu o06paboTke chneuuduyecknx CcurHanos B
peanbHOM MacliTabe BpemeHW. B03MOXHO co3gaHue U UHTerpupoBaHve B
MporpamMmMy nonb3oBaTenbckux Moaynein. OnucaHue WHCTPyMeHTapusa ans
CO3aHMsA Nonb3oBaTeNbCKUX MOAYIen NocTaBnsaeTca OTAENbHO.

3.15.1 3arpys3ka nnarmHoB

3arpy3ka  Moaynenm  nnarMHoOB  OCYLLECTBNSAETCA  BPYYHYHO UMK
aBTOMatmnyeckn npu nomowm UP dhanna cm. 3.9.2. lNpu pyyHon 3arpyske B
3aBMCUMOCTN OT TUNa M (PYHKUMOHANbHOCTU MNriarMHa OHa OCYLUEeCTBNAeTCH
AByms cnocobamu. Npu nepBom cnocobe cHayana 3arnyckaeTcsl YCTPOMUCTBO B
TpebyeMoM pexunme, a 3aTeM 3arpyxaeTcd HYXHbIA MfarnH, KOTOPbIN
nogxeaTtbliBaeT 3aJaHHbl pexuMm. BTtopowm cnocob 3akmoyatca B MPOCTOM
3arpyske nrarvMHa, KOTOpblA B CBOK oO4vepedb CTapTyeT YCTPOUCTBO B
Tpebyemom pexnme. HeobxooMmo OoTMETUTb, YTO He BCEe NnarvHbl 3anyckawT
YCTpONCTBO, a cregoBaTeflbHO BTOpPOM CNoco® He MNpUMEHMM KO BCEM
nnarvHam.

[ns 3arpy3kym nnarmHa WCronb3yeTcs 3reMeHT Yynpasnsowen naHenu
‘Bacpy3umb rnnaguH” VNU 3reMeHTbl, PacnorioXeHHble B BUAEe CNucka B
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HWKHEN YacTu MeHKo “YrpaesneHue”. [Npwn 3arpyske nnarMHa B HWXKHEN 4acTu
3KpaHa NosBsieTCA NaHesb nrarvHa cMm. puc. 27.

: : ; ; ~ | OBopote, (baza v 3agepwka |=
B e SRS L BDDDOWMHH

gooo
4000

2000

(D Ocranosuts
2 3arpyauts UP

¥, 3anmch AaHHbIX
Il Cron kaap

i Fs125 KrU' 50
1» #:1)0.5 B/+15 B

|29 47)-2 BI+15 B £|p | e : : : : : 10

£12% £ S50 ¢ -10

©asa, [rpagycel]

e ;Ir 0.0 Japepxka, [Mmc]
i 12716 B -
-1.0

3 -
Oen. no ropuacHTann: 1 c.

B: 166 3aBMCUMOCTE a3kl oT nﬁnpnT@?
[1#Mormal Px | 3aBUCHMOCTE 384ePHKKN 0T 00|a
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[ 1000 3000 5000 7000

A:224.39° N CEHCOpPa: : I - OHBl [V
A'0.00° Dvomien. ] wa 615 ®= 18.5° [Ljfs)ld]) g ™°

puc. 27. OkHo NMporpaMmmbl Mpu 3arpy>KeHHOM nriarnHe.

MaHenb nnarMHa COAEPXWUT 3MEeMEHTbl yrnpaBneHust paboTor nnarvHa u
3rNeMeHTbl OTOOpaXeHusi napaMeTpoB MUccrnedyemoro curHana. HekoTopble
nnarMHbl MOryT co3faBaTtb rpaduyeckylo naHernb (pacrnornoXeHa crnpaBa Ha
puc.27), oTobOpaxatLLyto 0bpaboTaHHbIe NarMHOM AaHHble B BUAe rpadukos,
avarpamm 1 T1.0. Mpy HeobxoauMOCTM pasmep NaHenn MOXHO U3MEHUTb Mpu
noMowm OYHKUUKN pasgenuTens nyTem ero nepemelleHnst ykasaTenem Mbiluu
BMEeBO Unu Bnpaso. Kak BUOHO M3 puUCyHKa 27, rpadunyeckas naHenb nnarnHa
MOXeT cofepaTb OTAerbHble anemeHTbl. Kaxabii anemMeHT naHenu nveet
3arofioBOK, B MpPaBOW YacTW KOTOPOro pacrorioXXeHa KHOoMka MUHUMMU3aLun
TeKyllero anemeHTta. [laHHas KHOMKa MNO3BOMSIET CKPbITb UMW BOCCTaHOBUTb
oTobOpaXkeHne KOHTeKcTa Ans Tekylero anemeHTa. [py HaxaTun Ha OCHOBHYHO
4yacTb 3arosfioBka OTOOpaXkaeTcsl KOHTEKCTHOE MEHI0 [aHHoro anemexTta. Mpwu
3arpys3ke nnarMHa 4acTb oOpraHoB ynpasrneHust [MporpaMmmbl MoOXeT ObITb
HEeAOCTYMHOW B 3aBUCUMOCTU OT PYHKLIMOHANbHOCTM NnarnHa.
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3.16 Aemomamu4eckull aHanu3 0aHHbIX OCYUII02PaMMbI

[aHHasa onuma peanus3oBaHa Ha OCHOBE MHTerpaunmn yHKumnn Nporpammel co
CKPUMTOBbIM  S4pPOM  OnepauuoHHOM cuctembl. [lporpamma nossondet
MCNonb3oBaTb OCHOBHOM Habop dyHKUMn 1 obbekToB JScript (Java Script) u
VBScript (Visual Basic Script) u pgononHaer ero HabopoMm CBOWMX.
NHTerpnpoBaHHble B CKpUNTOBOE A4PO0 (PYHKUMM U OOBbEKTbl MO3BONSAIOT
OCYLWEeCTBNATbL AOCTYN K [[aHHbIM OCUMIIfIorpaMMbl, aHanmsauposaTb WX W
BbIBOOUTL pe3yribTaTbl 3TOr0 aHanu3a B TEKCTOBOM U rpaduveckoMm Buae,
NpOn3BOaUTb MapKMpoBaHue 7 KOMMEHTNpPOBaHWe nccrnegyemMmomn
ocuunnorpaMmmebl.

dannbl ckpmunToB - TekcToBble nnu HTML dannel, cogepxalime MHCTPYKUUK
no obpaboTke M Bu3yanusauuu AaHHbIX. [Mporpamma noggepXxmBaeT Takke
KOOWPOBaHHLIN TUN PannoB, MUCMNOSb3YIOLWNNCA B TeX Criyvasix, Korga asTop
XO4YeT 3aKpbiTb OT CTOPOHHEro nosib3oBaTens anroputM obpaboTku LaHHbIX.
Tekywaa Bepcus [lporpammbl nogaepXuBaeT ABa Buaa aHanusa. [lepsbin
NO3BONSET aHanNU3npoBaTb BblAEMNEHHbIN dparMeHT UM BCKO ocuuriorpaMmmy
C MonyyYyeHMem BCeX TUMOB OTYETOB W MapKMpPOBAHMEM OCLMNIIOrpaMMbl.
HaHHbin TUN 6asmpyeTcss Ha cKpunTax aHanusaTopa. Btopown Tun gaBnaeTcs
PYHKUMOHASbHLIM  pacluMpeHnem wuHTepdenca [lporpammbl U No3BonseT
pacwupaTb BO3MOXHOCTU [lporpammbl npu paboTe C pasHbiMK  TUNaMU
CUrHanoB, aHanuaupys n obpabaTtbiBag MX B npoLecce npocMoTpa rannos
ocumnnorpamm. [aHHbin TN aHanusa 6asupyetca Ha dannax naHenu
aHanunsaTtopa. [lo aHanormm C nnarMHamn, nNaHenu adHanusartopa
nHTerpupytotca B [lporpammy M MMeT CBOM  OpraHbl  yrnpaBneHus
pacrnonoXeHHble Ha OTAEeSNIbHOW NaHenun B HU3Y akpaHa. OnncaHue OyHKUUN U
00bekToB, MHTErpupyembix [lporpammon B CKpunNTOoBOE S4PO, NpUBELEHO B
OTAENbHOM AOKYMEHTE.

3.16.1 Acnonb3oBaHWe CKPUNTOB aHanusartopa
CkpunTtoBble pannbl aHanusaTopa - dannbl C paclumpeHuem “*.ajs”’ -
cogepxawme Jscript, “*.abs” - copgepxawme VBScript nnn HTML dannbl.
dannbl ¢ pacwmpeHnem “*.abc” — cogep)aTt KoauMpoBaHHbIM dopmaT hanna
BCEX MCXOOHbIX TWUMOB. [ONA 3arpysky CKpUNTOBLIX (pannoB aHanusaTtopa
MCMONb3yeTCs KHOMKa L& MaHenW WHCTPYMEHTOB WM ONUMS  MEHH0
"AHanus/3azpy3ums ckpunm". [ns 3anycka CKpUnTa UCMonb3yeTcs KHomKa b
NaHenM NHCTPYMEHTOB, onuunsa MeHto "AHanus/BeinonHums ckpunm” nnu Ctrl+A
KOMOMHaumMa knasuw knasumaTypbl. [pepBaTb BbIMNOSIHEHWE CKpUMNTa MOXHO
HaXaTWem KHOMKM B NaHenM WHCTPYMEHTOB MMM OnuMeil  MEHo
"AHanu3s/llpepgamb  ebirosiHeHue".  [lepekrnovyeHne Mexgy  pexunmMmamu
OTOBPaKEeHMsT OCLMNIIOrpaMMbl UMK OTYETa OCYLLECTBRSETC KHonkamn 24 unu
‘1 naHenu WHCTPYMEHTOB WNN COOTBETCTBYHOLUMMU  OMNUUSAMM  MEHIO
"Omobpaxamsb/llepetimu K npocmompy ocuyursnozpammbl" nnn
"Omobpaxamsb/[lepetimu K npocmMompy omyema". YpaneHue nosly4eHHOoro
oTyeTa W 3aKpbiTUE OKHA OTYyeTa OCYLIecTBNAeTCA (YHKLUMEN KHOMKON A
NaHenn MHCTPYMEHTOB unu onuuen MeHw "AHanus/Yoanume omyem". Ecnu
CKpUNT CO34aeT HECKOSIbKO 3NIEMEHTOB pPacroOSIOKEHHbIX B OKHE OT4yeTa,
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nepeknioyYeHne Mexay HJMMM OCYLWeCTBMSeTCs Mpu MNOMOLWM  3aKnagok,
pPacnonoXeHHbIX B BEPXHEW - NEBOW 4YacTWU OKHA OT4yeTa WU coYeTaHUEM
knaeBuw knasuatypbl Ctrl+Tab. Mma Tekywero danna ckpunta aHanusaTtopa
MOXHO MpPUKpennTb K dpanny ocuunsiorpammel. B aTom crniyqae dpann ckpunta
ByneTt 3arpyxaTbCs aBTOMaTU4eCKu Npu 3arpyske anna ocumniorpammel.
[ns npukpenneHnsa 3arpy>XeHHOro paHee CKPUMNTOBOro darnna MCcrnonb3yeTcs
onuma meHw "Axanus/lMlpukpenums mekywut ckpunm". 0na oTMeHbl AaHHOWM
dYHKUMM ncnonbdyeTtca onuus mMeHw "AHanu3/Omkpenums ckpunm". Onuma
MeH "AHanus/3anyckamb nocre 3a2py3ku" NO3BONMSET aKTUBMPOBATb
JOYHKLMIO 3anycka CKpUnTa, HeMeaJSIEHHO NOCIe ero 3arpys3kul.

3.16.2 Ucnonb3oBaHue NaHernen aHanuMsatopa

dannos naHenu aHanusatopa WMeeT paclwmpeHve “F.apn”. ®annbl C
paclwmpeHvem “*.apc” — cogepxaTr KoaupoBaHHbIM dopmat anna. Ans
3arpysks annoB MaHenu aHanuMsaTopa WCMornb3yeTcs KHomMka naHenu
WHCTPYMEHTOB NN onuna MeHo "AHarnus/3azpy3ums rnaHesns". 3anyck CKpunTa
NaHenu ocyLecTBNAeTCH HenocpenCTBEHHO Mpu 3arpyske. 3akpbiTe naHenu
aHanmsaTopa MHUUuMpyeT OCTaHOBKY ckpunTa naHenu. Mmsa Tekyuwero danna
NaHenu aHanuMsatopa MOXHO MPUKPenUTb K dhanny ocuunnorpaMmmbl onuuen
MeHo "AHanus/lIpukpenumb meKkywyto naHens". B aToM cnyyae naHenb
3arpyxaeTca aBTOMaTM4ecKu npu 3arpy3ke davna. Ons oTMeHbl dyHKUUn
ncrnonbayeTtcs onuus MeHto "AHanu3/Omkpenums rnaHersns".

(123

3.16.3 MeuaTb rpachmuka Nony4YeHHOro B pe3ynbTaTe aHanusa

[aHHaa QyHKUMA no3BONSEeT NOMyYUTb MeyaTHY Konuio  rpadoukoB
MOCTPOEHHbIX B pe3ynbTaTe aHanuMsa [[aHHbIX ocuunnorpaMmmbl. OyHKLMS
NHULUMNPYETCS NPU NOMOLLM KHOMKW = NaHenun UHCTPYMEHTOB, ONUMEN MEHHO
“@aun\lleyamp” NN COOTBETCTBYIOLLEN KOMOMHaAUMEN KnaBuw KnasuaTypbl
Ctrl+P. Tlpu BbI3oBe CYHKUMM MevyaTm Ha 3IKpaHe nosiBnsieTcs auanor
HaCTPOWKKN nevaTu puc. 28.

Mevath E]

[MpuHTER

Mms  CanonLASER SHOT LEP-1120 v

CocToaque: Ready

Tum: Canon LASER SHOT LEP-1120

[ne: 1SEOOT

K.orraeHT

JuanasoH NeYaTH O K.omuu9
() Tex. akpaH

K.onW4-TED KonMiE;
() Beck rpadue = 1

[ k. ] [ OTtaeHa ] [ [1pocroTp ]

puc. 28. [lnanor HacTponkn neyatun rpaduka.
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[Ana HacTpomkn neyaTtn rpaduka, HeobxoaumMo BbIOpaTb MNPUHTEP Ha
KOTOpOoM OyaeT OCyLecTBNATbLCA nedaTb. YCTaHOBUTb Tpebyemoe 3HayeHue
onunn “fuanasoH nedamu”. “Tekywuu 3kpaH”, "Becb epaguk’. KHonka
“IlpocMomp” guanora akTMBU3UPYET OKHO npocMoTpa neyatu. Ona oTnpasBku
ocuunsiorpaMmmbl Ha rneyvatb ucnosibdyetcd kKHonka “OK”. OTkasaTbCcs OT nevatu
MOXXHO C MOMOLLbIO KHOMKN “OmmeHa’.

3.16.4 CoxpaHeHue rpacpumka B Buge hanna nsodpaxeHus

[aHHaa @QyHKuUMA no3BondeT COXpPaHUTb rpadukn, MNOCTPOEHHbIE B
pesynbTaTe aHanmMsa [aHHbIX ocuunnorpamMmbl, B dannbl M306paxeHun.
DYHKLUMS VHULMUPYETCS MPU MOMOLLM KHOMKU “# NaHenu MHCTPYMEHTOB UMM
COOTBETCTBYOLWWEN onumn meHo “@aun\CoxpaHume Kak usobpaxeHue”. Onumm
AaHHOM (PYHKUMKM HacTpamBaloTca npu nomowm auanora “CoxpaHuTb Kak
n3obpaxeHune” puc. 29.

CoxpaHmuTb KaK M3obpaie HHe

Fasriepel
(%) cTarpapTHee | B40x 480 |w

() zanate u

(*) Tekywwi skpan () Boe gaHHEE

[ Coxparirs § [ OTt4eHa ] [ [1pocroTp ]

puc. 29. lnanor “CoxpaHuTb Kak nsobpaxeHue”.

Kak BugHO 13 pucyHka 29, gmanor uMmeeT 3fieMeHTbl No3Bonisowme 3agatb
pasmMepbl M306paxeHuUst B NUKcendax, onpeaenuTtb 4to 6yaet oTtobpaxeHo B
danne nsobpaxeHus “Tekywul akpaH” nnun “Bce O0aHHbIe” — rpauK LENNKOM.
KHonka “llpocmMomp” pAgwanora, no3BONAT npeaBapuTerNibHO MPOCMOTPETb
nonyyeHHoe wu3obpaxeHue. [na coxpaHeHus u3obpakeHusi UCNonb3yeTcs
kHonka “CoxpaHume”. Na oTMeHbl (PYHKUNN HaXXMUTE KHOMKY “OmmeHa’.
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3.17 Pexxum amynsayuu

[aHHbIN pexnm no3BonseT 3MynupoBaTb MPOLLECC MOHUTOPMHIA curHana B
peanbHOM MacwTabe BpeMEHM C MCMOMb30BaHMEM 3anMCaHHbIX paHee
ocumnnorpaMmm 1 6e3 ncnonb3oBaHWUst YCTPOMCTBA. [aHHbIN PeXnm MMeeT psg
OrpaHMYEeHNn B CpaBHEHUN C pearbHbIM NpoueccoM. Ho npu aTom no3BonsieT
NONb30BaTbCA MOMHLIM WHCTPYMEHTApPUEM CUMHXPOHU3ALUUWN, WU3MEPEHUS W
nnarMHamu, UMMTUPYs paboTy ¢ peanbHbIMU CUTHaNamum.

3.17.1 3anyckK pexuma amMynsauum

3anyck pexuma aMmynaumm HeBo3MOXeH ©0e3 npenBapuTenbHOW 3arpysku
gravna ocuunnorpamMmbl, faHHble KOToporo ©OyayT wucnonb3oBatbCA AN
npouecca amynsaumn. Kak n npu pabote ¢ peanbHbIM YCTPOWCTBOM, 3IMYSIATOP
3anyckaeTcsa 4epes aneMeHT 3anycka yctponctBa “Cmapm ycmpoucmea’
ynpaBnswowen naHenu. B kavecTBe ycTpomMcCTBa BO BCMIIbIBaOLWEN MaHenu
3anycka BblbupaeTtcs “lMporpammHbin amynaTop” puc.30.

vk

puc. 30. [NaHenb 3anycka ¢ ycTponcTeoM “lporpaMmMHbIN aMynAaTop”.

I |.“§.=I'IpnrpaMMthﬁ IMYNATOp |v|| o Oy ||®:2

OnemMeHTbl Bblbopa pexuma M KONMyecTBa KaHaroB He aKTUBHbI, OHWU
oTobpaxaloT napameTpbl hanna ucnonbdyemoro Ans amynaummn. Cnegyrowmim
cnpaBa 3feMeHT Mo3BOoNseT BKMOYATL *# WM BbIKMIOYUTL %F  OnNuuUIo
3auuknueaHua avna. [JaHHass onums no3BonsieT 3aumknmBaTb Mpouecc
aMynaunK, Korga 3MynsaTtop  OOCTMraeT KoHua dpanna  ocuunniorpamMmbl,
Mcnonb3yemMon ans npouecca aMysnsiLunm.

3.17.2 AKTMBauusa amynsaummn

[aHHaa onuua ycTaHaBnNuBaeT MPUOPUTETHBIN  3anyck npouecca
amynauuun. [ns aktmBauum npuoputeTa npouecca aMynsauuu, UCMosnb3yeTcs
onuma MeHw “YnpaeneHue\Akmususupogsamb aMynsyu”. WMcnonb3oBaHune
AaHHOM onuMM HeobxoaumMo [Anda 3anycka npouecca amynauum annom
nonb3oBaTtenbcknx Hactpoek (UP) unn nnarmHom. B npoTuBHOM crniyvae, ecnu
AaHHas onuus  BbIKM4YeHa, [lporpamma  ©OyageT nbiTaTbCa  3anyCTUTb
YcTponcTeo.
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