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€ 411N BMS020
USB ocumiiorpadg

USB ocummwiorpadp BM8020 B mepByr ouepens NMpeaHa3HA4YeH s
panuonoduTesnei, KOTopble 0 POy CBOEH JEATEIbHOCTH CTaJKHBAIOTCA C
HEOOXOAMMOCTBIO TIPOBOAWTH AHAIN3 HHU3KOYACTOTHBIX AHAJIOTOBBIX
CHTHAQJIOB, PETUCTPHPOBATh  JIMTENbHBIC  MEUICHHO  MEHSIOLIHecs
MPOLIECCHI, a TAKXKE HCCIEN0BATh ABOMYHBIC CHTHANBI OT YCTPOWCTB THIIA
tpancnonaepos, TOUCH MEMORY, cuctem IV, unrepdeiicor RS232,
12C u 1.1 IIpubop Tarke MOXKeT OBITh UCHOJIB30BAH B KAYECTBE IIPOCTOTO
JIByXKaHAJIbHOTO BOJIBTMETpA Ul HanpspkeHWH B auanasone +20 B,
4acToTOMEpa Ul 4acToT curHanoB 10 50 k' mim npoOHUKA CO 3BYKOBBIM
OIIOBEIICHHEM

Puc.1 O6mmii Bua ycrpoiicta (oo 6e3 TepMoycaiouHOil MIIEHKH)

KomniekT nocraBku:
Ocuummnorpad BM8020 — 1 wr.;
Kabenu curnansHble — 2 mT.;
Muctpykuus — 1 wr.

TexHnuecKHe XapaKTePHCTHKH:
Ocumiorpad, CrekTp
aHaIN3aTop:
- KOJIMYECTBO KaHAJIOB 2
- 4acTOTa AUCKPETU3AIIHI 100 I'g ... 200 xI'g
- rIIyOMHA aMsATH

1126 orcuerop/kanan (1 xanan), 563 orc/kan (2
yTeHHe uepe3 Oydep:

KaHaya)
IIOTOKOBOE YTCHUE: 64K orcueros/kanan (1 miu 2 kaHasa)
- BXOJIHOE HAIpsDKEHUE -20 ... +20 B (anmapatHo 2 mojyiana3ona)
- paspsnHoCcTh ALITT 10 6ur

abcomoTHas (110 HapacTaIeMy/CriagalomeMy
¢dponty) mupdepenmanpHast (o pasHuLEe
MEX]y COCEIHHMH OTCHYETaMH1) BHEIIHS (110
Hapacrarouiemy/criagaromiemy gpponty TTJI
YPOBHH)
XammuHra, XanauHra, bikmana,
Biskmana-Xappuca

- CHHXpOHHU3alUs

- OKOHHBIE QYHKIUH

Camonucenr:

- 4acTOTa JUCKPETU3ALNH
- MaKCHMaJbHOE BpeMs
3aIHCH
- BXO/IHOE HalpshKeHUe -20 ... +20 B (anmapatHo 2 mojyiianasoHa)

0,01 I'g ... 200 xI'x
24 vacanpu Fn <100 I'g
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- paspsinHocTh ALIIT 10 our
oS Windows XP
Jlornyeckuii
aHaJIu3aTop™:

- KOJIMYECTBO KaHaIoB 16 (8 mpy BKIFOYEHUH JIOTHYECKOTO FeHepaTopa)
- 4acTOTa JUCKPETU3aALUU 1xIo... 8 MI'g
- IyOWHA aMSTH
yreHue yepes oydep
(Fn=4-8 MI'nm):
yTeHue yepes oydep
(Fn=2-2,66 MI'n):
yreHue yepes oydep
(Fn<= 1MTI'n):
yTeHue yepes Oydep B
PEeKUME CKIICHKH
notoxoBoe urenne (Fa<
500 xI'm):
- BXoaHoe HanpspkeHue 0 ... +5 B (ecTb 3amura oT nepeHarnpspKeHus )
110 GppoHTaM, Macke, IPOITYCK UMITYJILCOB,

128 6ur/kanan
1160 6ut/kanan
1544 6ur/kanan
1 M6ut/kanan

ot 4K 10 256M 6ut/kanan

- CHHXPOHH3ALHS
BHEIIHEE TAKTUPOBAHHE
- TAKTHPOBAHKE BHYTPEHHE / BHEILIIHEE
Jloruueckmit
reHeparop*:
- KOJIMYECTBO KaHAJIOB 8
- 4YaCcTOTA AUCKPETU3ALUU 1xl... 1 MI'g
- [IyOHHA aMSITH 1544 6ur/kanan

- BBIXOJJHOE HAIpSHKCHUE
- MaKCHMaJIbHbIH
BTEKAIOUIUI1/BBITEKAIOIIHIA 10 MA

TOK

""" -0 B, " 3’3 B

Jlnst peanu3aliiy JAOMOMHUTENBHBIX PEKXUMOB PabOThl (JIOTHYECKHUA
aHaNM3aTop/reHeparop) Tpedyercst HeKoTopas JopaboTKa yCTpOWCTBa:
- cpes3aTh 3alUTHYIO TEPMOYCAJOYHYI0 TPYOKYy M MpHHAATh B
MIPEAYCMOTPEHHBIE OTBepcTUs Be BIIKH THra BH-10R

PexoMeHIanuu 1O yCTAHOBKE MPOrPAMMHOIO 00ecIieYeHust

1. YcranoButs (aiin DiScoApplication.exe (mporpaMMHOe oOecrieueHne
MOCTYIIHO Ui CKauMBaHHMs Ha caidte www.masterkit.ru). bByayr
YCTAHOBJICHBl KaK HOBOE NPWIOKEHHE, TaK W JpadBep Ui HOBOW
1T OPMEL.

2.Tonkmounts ycrporicteo BM8020 k USB-nopty kommbroTepa.

3.B 3amycruBiiemMcsi Mactepe HOBOro 00OpyIOBaHHS HEOOXOAUMO
BBITIOJIHUTH aBTOMAaTHYECKYI0 YCTAHOBKY JipaiiBepa 3arpy3urKa CpeACTBaAMA
Windows.

4.3amycTUTh BHOBb YCTaHOBJICHHYIO 00051049Ky DiScoApplication

IIpumeyanue. py NONBITKAX NEPBOro OOHOBJIEHUs BCTpoeHHoro [10
yCTpOIiCTBa IUTATHBIMU CPEJCTBAMH, NMPHOOP IEPEXOAUT B PEKUM
obHoBieHus. I[Ipym 3ToM cHCTeMa BOCIPHHHMAeT €ro Kak HOBOE
YCTPOWCTBO M CHOBa TpeOyeT yCTaHOBKH JpaiiBepoB. B Takom ciyuae
HEeOOXOAMMO NpOJeIaTh JAHHYIO YCTAaHOBKY TaK ke, KaK [OKa3aHO B
m3

Jlnst BceX MOCTEAYIOMUX OOHOBICHHH OMHCAHHBIX BBIIIE JCHCTBHUIA
He TpebyeTcsl.

1. CHsiTHE OCHWLJIOTPAMMBI

Ha pucyHke npuBeseHO OCHOBHOE OKHO IIPOrpaMMbl IIpH paboTe B pexume ocuuuiorpada. B neHTpe okHa HaxoauTcs pabouuid dKpaH, Ha KOTOPOM
0TOOPaXKAIOTCS OCLIMILUIOrPaMMBI, KpacHasi OCLIMJLIOTpaMMa COOTBETCTBYET KaHally A, a cuHss kaHany B. CiieBa oT paMku pabodero sKpaHa pacroioKeHa IKaja
10 HaIPSDKEHHIO KaHalla A, CIIpaBa OT PaMKH - IIKaJla 110 HaIpsDKeHHIo KaHana B. Equania n3Mepenus o00uX IIKaj 10 HanpspKeHHIo - BonbTel. CHE3Y pabodero

3KpaHa PacIioyioKeHa 0Ch BPEMEHU (pa3BepTKa).
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Ocurnnarpad l CnekTp aHEMMEaTop | CamMonMoey | Morvuyeckki aHanKsaTop
3imr g
26 43
24 a0
L e T e I 25
; ; 25
] IE 24
1 I4 =
! 20
1.2 18
! 16
b 14
06 L SF
04 10
0z .
100 p
PO UL
' 20450 4
04
g 3070 2
DIS 404a0 o2
- 5050 -2
T enpn 4
T2 g 5
gofzn B 0F 04 02 0 0z 04 0E 05 1
aniio Bpema, mc
z -1
I{a“an A (B3} Ka-{‘an B {B/3) [ Depuog, Pi CYHXDOHKZALAA | JapaMeTpbl CUrHANa Mo, MapKepatk DUNLTP
0B . Amg | 0ime PIRE BT e l=000m TZ=09w  T2- Ti=0,34u E/Bknl..
FI‘ 18-y R & 1mc. _-Almee Ual=0,79E g2= 0,07 B UaZ-Ual=-0728 B
o o Tap 1B opp 158 ; 1omel 1 al s Opl=1,166  Upz= 1238  Op3-Opi=0,19E L one
B . M ~10mMEc A,
048> “oom || 018> a¥=anp o el Sﬁume napam:pru curuana r'npaanenme
Fp— F— D@ e <A s s u~—842 S?’ 8 L||=~:1?E;% 1?3rmB b ogrokp. | B8 Lpken.

CueBa u cripaBa OT pabodero SKpaHa HaXOMATCS J(Ba yKazaTels «1» U «2», IMO3BONSIONIMX CMELIaTh Hylb KaHAToB A u B cooTBercTBeHHO. CMemieHue
HYJIS I1e1ecoo0pa3Ho MPOBOINTE, €CIIM CUTHAIBI 000MX KAaHAJIOB Yepecuyp HaKJIaJbIBAIOTCS IPYT Ha Jpyra, 4To 3aTPyAHsET HX aHanu3. [l yCTAaHOBKH OJHOH U3
JEBATU CTAaHIAPTHBIX MO3HIHUN HyJS HEOOXOAUMO ILNEIKHYTh NPaBOil KHONKOH MBIIIM HaJ COOTBETCTBYIOLIEM YKa3aTeleM, IIOCNIe 4ero M3 IOSBHUBLIETOCS
BCIUIBIBAIONIET0 MEHIO BEIOPATh OHO U3 BO3MOXKHBIX 3HAUECHHH MOJIOXKSHUS HYJIS.

Han pamxoii pabodero skpaHa pacIoioikKeHbl 1Ba MapKkepa «3» U «4», NpeJHa3HaueHHbIe U1 TOYHOTO H3MEPEHHS BpEMEHHBIX HHTEPBAJIOB U 3HAYCHUIT
aMIUTHTYJl HANPsDKEHUH Ka)XKI0ro U3 KaHajuoB. MapKepsl MOXKHO I€PeIBHIaTh C IOMOLIBIO MBIIIH, AJI 9TOr0 HEOOXOIUMO MIEIKHYTh JI€BOH KHOIKOH MBIIIN Ham
TPEYTOJILHUKOM, IOCIIE Yero, He OTITYCKasl JIEBOIO KHOIKY, IIepeABUraTh MBIIIb BICBO WM BIpaBo. [Ipy mepenBrkeHHN Mapkepa 1o padodeMy dKpaHy Ha IaHEeIH
«A» OyIyT 0TOOpaXKaThCs MapaMeTphl CUTHAJIA O]l MapKEPOM.

Jliist 3amaHKs ypOBHS CMHXPOHHU3AIMH MCHIOJIB3YIOTCS JIBA TOPH30HTANIBHBIX MapKkepa «5» 1 «6». Mapkep A 3aaeT ypoBeHb (aMIUIUTYy) HAIPsHKEHUs
KaHaa A, KOTOPBIH HCIIOIb3yeTCsl IIPH BKIIOYEHHOH CHHXpOHH3anuH (abcomoTHOH) 1o kaHaimy A. Mapkep B aHanornyHo 3aaer ypoBeHb, HCIIOIB3yEMBIH PH
BKJIFOYEHHOI CHHXPOHHU3ALMHU 10 KaHay B. Ilepemernenne MapkepoB CHHXPOHU3ALUN OCYIIECTBISICTCS aHAJOTHYHO MEPEMEIEHHIO MapKepoB «3» U «4», KpoMe
TOro, IIPU NEepPEeMEICHHN MapKePOB CHHXPOHU3ALUK HA CTPOKE COCTOSHMS TOUHO OTOOPaKaeTcs yCTaHABINBAEMBbIH yPOBEHb.

Jlnst nepeMeneHus OCIIIIIOrpaMM BHYTPH pabodero sKpaHa IpeiHa3HaueHa CTaHJapTHas JIMHEeHKa IPpOoKpyTKH «7». [Tocie n3MeHeHne MaciuTaba paHee
TOJTy4YEHHBIE OCIMIUIOIPAMMBI MOTYT IIOJHOCTBIO HE MOMEINAThCs BHYTPH pabodyero dKpaHa, IPH ITOM IIOJI3YHOK CTAHOBUTCSI MCHBIIE JIMHEHKH IPOKPYTKH
MPONOPIMOHAIFHO OTHOLICHHIO JUIMHBI OCLMJUIOIPAaMMBI, ONaBLIeH B pabouuid 3KkpaH, K o0LIel uInHe ocuuuiorpaMMsl. [1o/] TMHEWKOH NPOKPYTKH HAXOIUTCS
HeOOoJIbIIIasl KHOIKA, ITO3BOJISIONIAs CKPBITH ITaHeb HACTPOEeK ocImuiorpada, 4ro odecrnednBaeT Ooiblne MecTa sl pabodero SKpaHa.

3agaTh pa3Max MIKanbl HaNpsHKeHUs kaHana A/B BosMokHO Ha manemu «8/9» "Kamam A/B (Bomber/3kpan)". Pazmax 3ajgaercst ¢ IOMOIIBIO PYYKH
Hactpoiiku. Heo6xonumo ormerutsb, yro USB ocumiiorpad annapatHo MojiepKUBaeT ABa AMana3oHa BXoAHbIX curHaioB 0-2 B u 2-20 B. U3 storo cneayer, 4to
JUISL TOTO, YTOOBI TIOJyYUTh HamOoJee JOCTOBEPHYIO OCLIIUIOrpaMMy, aMILUINTYZa KOTOPOH HaxoIWTCs B auamna3zoHe *£2 B, nemecoobpa3Ho BRIOpaTh pasmax +2
Bounb1/9kpan win Hioke. Tak kak omrbKa KaHTOBaHMS TpH pa3Maxe +2 Bonbt/3kpan u Hmke Oyner coctasiath 4B / 1024 = 0,0039 B (paspsanocts 10 6uT), B TO
BpeMs Kak mpu pa3maxe +5 BonbT/akpan u Beiie onmbka kantoBanus oyaer B 10 pa3 6onbire 40B / 1024 = 0,039 B. Ha 3Tux sxe maHessx pacronoKeHbl KHOIKA
BKJIFOYEHHS / BEIKITIOUEHNs KaHanoB. Eciu He TpeOyeTcs aHAIM3HPOBaTh OXHOBPEMEHHO [[Ba aHAJIOTOBBIX CHTHAJIA, TO LEJIeCO00pa3HO OyAeT BHIKIIOUHTH OIVH U3
KaHaJIOB, YTO MO3BOJIUT YBEJIMYUTH MaKCUMAJIbHYIO YacToTy auckpernsaruu ¢ 100 xI'x 1o 200 k',

ITanens "Tlepuon" «A» mo3BOJSET 3a7aBaTh EPUO AUCKPETU3ALMH (Pa3BEPTKY) C KOTOPOW MPOUCXOAUT OLU(POBKA BXOJHOIO aHAJIOIOBOTO CUTHAJIA.
Jl1st HOpMaJIbHOTO IPOCMOTPA OCIHIUIOIPAMM PEKOMEHJYeTCs, YTOOBI 4acTOTa AUCKPETH3aluH ObLIa XOTs OBl B 5-6 pa3 BEIIIe MAaKCHMaIbHON 9aCTOTHI BXOJHOTO
curHana. Kpome BeIOopa pa3BepTku Ha naHenu " Ilepuox " Taroke MOXHO 3a{aBaTh MacIiTad 0TOOpaskeHHs OCIIUIOrPAMM, T.€. MOJKHO PaCcTSHYTh OCHMILIOIPaMMy
0 OCH BpeMeHHW Juisi Oosiee IETaJbHOrO aHaliu3a, HanpuMep, KaKuxX-IMOO BPEMEHHBIX MapaMeTpoB curHaia. B mpaBom BepxHem yriy manenu "[lepuox”
pacrionaraercss HHQOpPMAIKsA O PEeKUME YTCHHUs (eciu paspelieHo): «bufy - yTeHHe ¢ MCToNb30BaHHEM BHyTpeHHero Oydepa MK, «pipe» - HOTOKOBOE UTeHUE
JIAHHBIX B KOMIBIOTEp (B HECKOJBKO pa3 yBEIMUHBAETCS pa3Mep Oydepa OTCUETOB, HO Y)KECTOUYAIOTCS TPeOOBaHNUS, NPeIbsIBIIsIEMble K KOMIIBIOTEpY). | paHNIHbIIH
MEPUOJ, HA OCHOBAHUU KOTOPOTO OIPEACNIAETCS PEXKUM YTECHHS, 33/1a€TCSl B OKHE HACTPOEK. J|BOMHOI LIETYOK JIeBOW KHOIKON MBILIH 10 METKE ¢ MH(pOpMaLuei o
peXUMe YTCHUSI OTKPHIBAET OKHO HACTPOCK.

Bce ynpaBisionipe SIeMEHTHl CHHXPOHH3AIMeH, 3a HCKIIOUYCHHEM MapKepoB, pacHoiokeHb! Ha maHenw "CuHxpoHmsamms' «B». Krxomka
"Brurouena/BpikitoueHa" mo3BossieT BKIIOYUTh WITH BBIKIIOYHTh CHHXpoHu3aimio. Kaomki "A" u "B" BRIOHPAOT KaHaT M COOTBETCTBYIOLIMI MapKep, CHTHAJT C
KOTOpOTO OYyZIeT UCIIONB30BAaThCsl B KAYECTBE HCTOYHMKA CHHXpoHM3armu. KHonka "Ext" yka3pIBaeT, 4TO HCTOYHHKOM CHHXPOHHU3AIMHU Oy/eT BHEIIHUI HCTOYHHK,
MIOAKIIIOYaeMBbIil kK KaHamy B.S yormueckoro aHamms3aTopa, KOTOPBI paboTaeT Kak BXOA (BHEIIHSS CHHXPOHH3AIUMH JOCTYIIHA TOJNBKO IPU YTEHHH 4epe3 Oydep).
Kuomnku BeIOOpa (ppoHTa onpenensior, mo Kakomy (GppoHTy curHaia (HapacTarolleMy WK ClajarolieMy) Oyner abCcoaoTHas CHHXPOHU3AIMS, 110 KAKOMY Nepernany
CUrHaJIa (IOJIOKUTEIBHOMY HIIM OTPHLATENIbHOMY) OyneT nuddepeHuanpaas CHHXPOHU3AMS U 0 KaKoMy (PPOHTY BHEIIHEro CHHXPOCHUTHaNA (HapacTaroeMy
WM ClIaJalonieMy) OyneT BHEIIHsSs CHHXpOHH3anus. J[Be KHOIIKH, PaclOJIOKCHHbIE BHH3Y IIAHENH, OIPENENSIOT THI CHHXPOHM3ALMH: aOCOMIOTHAs WU
nuddepeniuanpHas. [lone, pacnonoxeHHOE BO3JIE KHONKHU 3afaHus AupdepeHInanbHOl CHHXPOHN3ALNH, ONPE/IEIsieT Pa3HUILy MEXIY COCEIHUMH OTCYETaMH
CHT'HAJIA TIPU NPEBBIICHUH, KOTOPOH OyleT BBIIOIHEHHE YCIOBHS CHHXpOHM3anuH. HeoOX0oqMMOM OTMETHTH, YTO IPU 3aJlaHUH NapaMeTpOB CHHXPOHU3AINH,
KOTOpbIe He MOTYT OBITh BBIIOJIHEHHI (HAapHMep, 3aJlaH ypoBeHb 5 B, a MakcHManbHas aMIUIMTyZa CHTHaja He Ipesbimaer 2 B), mpubop Bce Bpems Oyner
HAXOAUThCSA B OXMIAHUH BBHINOIHEHMS YCIOBHMSA CHHXPOHM3AllUH, T.€. OJHA U3 KHOIOK 3allycKa H3MepeHHs OyneT KkpacHoil. B maHHoM ciyuae coBceM He
00s13aTeNIbHO OCTAaHABIMBATh M3MEPEHMs, HaKMMasi KHOIKy "COpoc", Tak Kak IpH H3MEHCHUH JIIOOBIX YCIOBHH CHHXPOHHU3ALMU OHU ABTOMATHYECKH OYIyT
TepeaHbl B yCTPOHCTBO.
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Ha nanenu "Ilapamerpsl curHaia nog mapkepamu" «C» oToOpaskaercs MOJ0KEHUE KaKA0ro MapKepa Ha OCH BPEMEHH U aMILIMTY/A CHTHala 00enx
KaHAIOB IIOJ KaKIBIM MapkepoM. Taroke BBIYMCISICTCS Pa3sHULA BPEMEHHM MapKepoB M aMIUIUTYJ CHTHAJOB, NP JTOM LBET pe3yibTaTa PasHULBl OymeT
OTPEETATECS IIBETOM TOTO MapKepa, COOTBETCTBYIOIHE 3HaUEHHE KOTOPOro Oobire.

Ha nanenu "O6uue napamerpsl curHana" «D» 0TOOpa)karoTcsi BHIYMCICHHBIE 3HAYEHUS OCTOSHHOW M NMEPEMEHHOM COCTABISIOLICH HANPSHKEHUS U,
€CJIM BO3MOXKHO, TO ¥ 3HAYECHHE YAaCTOTHI 110 KaXKIOMY KaHaILy.

IManens "®unprpanus” «E» obecnieynBaeT MOAKIIOUCHHE M pacdyeT HU(PPOBHIX (GHIBTPOB IS KAXIOro KaHama. [ BKIIOYEHUS (HIBTPALMU IO
KaHally CHa4yaja HeoOXOIUMO paccuuTaTh (pUiIbTp, OTKPBIB OKHO 33aHKs NapaMeTpoB (HUIbTPA, HAXKAB KHONKY "...", IOCJIe Yero yCTaHOBUTH ranouky "Bxi." mis
BEIOPAHHOTO KaHAJIA.

Jlnst mpoBeneHUsT HM3MepeHHs HeoOxomumo HaxaTh KHonky "Opuokp." mwm "Ilukn" Ha manemn "Ympasnenwe" «F». Knomka " OpHoxp."
MHHULHATH3APYET TOJIBKO OTHO H3MepeHue (OLU(POBKa U HAKOIUJICHHE OTCYETOB MUKPOKOHTPOJLIEPOM, a 3aTeM Mepeiada ux 00oaouke mpu pabore yepes Oydep),
TIoCJIe Yero Ha pabodyeM KpaHe 0TOOpakaloTCs TONBKO YTO CYMTAHHBIC ocIiiuIorpaMMel. Kuomka " I{uki." BEIIONHSET aHAJIOTHYHBIC EHCTBHS, 32 NCKIIOYCHHEM
TOT0, YTO NOCJIe OKOHYAHWS M3MEPEHHsI aBTOMAaTHUECKH 3aITycKaeTcsi HoBoe n3MepeHue. [locie HaxkaTus Ha OJJHy U3 KHOIIOK 3aIlyCK OHa MEHSIeT CBOE Ha3BaHHE Ha
"COpoc" KpacHOro IBeTa, HaXKaTHe Ha TaKyl0 KHOIKY BBI30BUTE HEMEUICHHBIH cOPOC YCTPOMCTBA M MPEKPAICHUE OKHJIAHUS Pe3yJIbTaTOB M3MepeHus. KHomka
"COpoc" MOXXET 0Ka3aThCsl €ANHCTBEHHBIM CPEACTBOM OCTaHOBA M3MEPEHUs, HallpuMep, KOTAa 3aJaH YPOBEHb CHHXPOHH3AIMY, KOTOPBIH HUKOIJa He MOXKET OBITh
JOCTHTHYT.

2. CnexkTpoaHajau3aTop

Ha pucyHKe IpHUBEICHO OCHOBHOE OKHO IIPOTPAMMBI [IPH paboTe B PEXKUME CIIEKTPOaHAIN3aTOPa. BOIBIIMHCTBO 2IEMEHTOB OKHA IPH paboTe B JAHHOM
PEXHME aHAJIOTMYHBI COOTBETCTBYIOLIMM JIEMEHTaM INIpH paboTe B pexuMe ocuusuiorpada. VICKiIodeHne JMib B TOM, YTO TOPH30HTaJIbHAs OCh CTAHOBUTCS
4aCTOTHOM OCBIO, Pa3BEPTKa 33/1aeTCs B BUJIC YACTOTA/IKPaH, a TAaKKe IIKaJa HAIPSHKCHUS HE COCPKUT OTPHLATEIbHBIX aMIUIUTY/L.

Main [paexa AHANOrOBRIE CHIHANE Torvdeckmi aHanvsaTop CEPEHC QBHoENEHKE N0 CNpaera
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Takxe 10OABHINCH HOBBIE DJIEMEHTBI, OTHOCSIIIMECS HCKIIOYUTENBHO K CIIEKTpaibHOMY aHau3y. Tak, Ha manemsix "Kanan A/B (Bomb1/3kpaH)" mosBIIINCE
nonoiuutensHbie KHotku "B/ nb" u "0 nb = 0,775 B / 0 nb = Umax" «1» u «2». [IepBast KHOIIKa ONpeAENseT, B KAKUX eIUHUIIAX OyIeT 0ToOpaxaThes
BepTHKaJbHAs [IKana:: B BoabTax mim nenubenax. Bropas KHONKa (akTHBHA TOJIBKO B TOM CJIydae, €CIIM Ha)kaTta IepBast) OlpeeNsieT, KaKkoil ypOBEHb HalPsDKCHUS.
cootBerctByer 0 1b, 0,775 B nin MakcuMalibHOE 3HaYCHUE HANPSHKEHUE 110 BCEH YaCTOTHOW OCH ISl 331aHHOTO KaHaa.

Ha nanenu "Hacrora" nodasiena KHonka «3», onpenensonias, OyaeT 1 0Ch YaCTOTbI IMHEHHOM WK JI0rapu(pMUUECKOIL.
TlaHenb CHHXpOHM3AIMY 3aMEHEHA MaHEeNbI0 3a/1aHus OKOHHON (yHkuuu BII® «4». Ha maHenn HaxOAUTCs PacKPBIBAOLIMKCS CIMCOK, COJASpPIKAIINi
HEKOTOpbIE paclpocTpaHEHHbIE OKOHHbIE (DYHKIMU: XaMMUHIa, XaHHUHTa, binkmana u biaskmana-Xappuca.
Takoxe mobaBieHa maHenb «5» pacduera Koddduuuenta HenuueiHpx uckaxenuit (KHN) nmn xosdduimenta rapmonnk. Ha manenn BBIBOISITCS pe3yabTaThl
pacuera obmero KHM, KHU Tpereli rapMOHMKH M 4acTOTHI NEpBOH (OCHOBHOIT) TapMOHHKH, KOTOpask MOXKET 3alaBaThCs NPHHYAUTENbHO B none F1 mmbo
paccUUTHIBATHCS aBTOMATUYECKH P BKIIOYEHHOM (uiakke [+] Max.

3. Camonmcen

Ha pucyHke npuBejeHO OCHOBHOE OKHO IIPOTpaMMEbI IIPH paboTe B PeXKUME CaMOMNKCIA. BOIBIIMHCTBO 2JIEMEHTOB OKHA IIPH paboTe B JaHHOM PEXHME
QHAJIOTMYHbl COOTBETCTBYIOLIMM 3JIEMEHTaM IIpu paboTe B pexxume ociuuiorpada, ¢ HEKOTOPHIMH HCKIIIOYEHUSIMH, OOYCIIOBICHHBIMH TEM, YTO NP padoTe B
PEXHME CaMOIIICIIA CUTHAN HEPEPBHIBHO B PeaIbHOM PEKMME BPEMEHHU CUUTHIBACTCS M3 MUKPOKOHTpOILIepa. BeneacTeue 4ero B pexximMe caMoONucIia OTCYTCTBYIOT
NaHeNW CHHXPOHM3alWH, (WIBTpAalMd W HM3MEHEHa IIaHelb OONIMX IapaMeTpoB CHIHANA, a Takxke (OpMaT OCH BpPEMEHH (Yachl : MHHYTBHI @ CEKyHIBI
MUJUIACEKYHIbI ).
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HeoOxomuMo ydecTb, YTO B PEXHME CaMONUCIA HE MOXKET OBITh HH OAWHOYHOIO M3MEPEHHs, HH LUKIMIECKOT0 W3MEPEHUs, I0ITOMY I Hadaja 3alich
CUrHaja HeoOXOMMO Ha)KaTh KHONKY "3armyck", 1ociie Yero KHOIKa U3MEHUT cBoe Ha3BaHue Ha "COpoc" kpacHOro usera. J[is OKOHYaHUs 3alUCH HYKHO HaXaTb
Ha KHomKy "COpoc". Bo Bpems 3amucu OJIOKHpYyeTcsi BO3MOJKHOCT M3MEHEHUsI pa3Maxa IIKajbl HAaIpsDKEHUS, BKIIOYEHHS / BBIKIIOYEHUS KaHAJIOB U N3MEHEHUS
pa3BepTKU. DTO CBSA3AHO C TEM, YTO 3aIMCh CHI'HAJIA UJIET B PEAILHOM PEXHMME BPEMEHH, a JIF000e N3MEHEHUE IIPUBEET K CYIIECTBEHHOH 3arpy3Ku IIEHTPaIbHOTO
MPOLIECCOPa, BCIICACTBUE YEro BO3MOKHBI HPOITYCKH HOBOIT IIOPLIMH JaHHBIX.

B mpaBom Bepxuem yrity nanenu "Ilepuon” «1» BMecTo HH(MOPMALMK O PEKUME YTEHHUS pacroiaraetcs HHPopMaIus 0 HEOOXOAUMOCTH TIPOPHCOBKE CHIHAIIA
HETIOCPEICTBEHHO B PeXKUMeE 3aIHCH (eciu paspermeHo): Dis - mpopucoska 3anpernena, En - paspemena. CMbIci B 3alpeTe WIH Pa3pelIeHHH IPOPHCOBKH BO BPEMs
M3MEPEHUS 3aKII0YaeTCs B TOM, YTO IIPU Mepuoje Iuckperusauuu Harnpumep S5 Mkc (200 KI'u) kaxyro ceKyHIy Ha SKpaHe Hy)KHO npopucoBbiBath 200 ThICSY
TOYEK, 3TO HE NMOCWIIBHO JIa)Ke COBPEMEHHBIM KOMIIBIOTEPAM, Jia U TIPU TaKOH CKOPOCTH IPOPHCOBKU HA SKpaHe HUYEro He OyIeT MOHATHO (curHai Gyaer mpocTo
MenbTemuTh). Ho ¢ apyroif cTopoHs! pu 00NbIINX Hepruoaax (MEHBIINX YacTOTax) AUCKPETH3alUH BBIBOJ PE3yIbTaTOB H3MEPEHHS Ha JKpaH HEIOCPEACTBEHHO B
PEXHME 3aliCH JAaCT BO3MOXKHOCTh BH3YallbHO IPOAHAIM3UPOBATh B AMHAMMKE W3MCHCHMS CHUTHAJIA U BO3MOXKHO OCTAaHOBMTBH 3allUCh IIPH ONPEEICHHBIX
ycnoBusix. Kpome TOoro, B pexuMe CaMONMCLA CUTHAJ MOXXHO HE TOJBKO pacTAruBaTh (YBEIMYMBATh) HO M CXKMMaTh (YMEHbLIATh) KaK C HOMOILbIO
COOTBETCTBYIOIIVX KHOIIOK, TaK X H3MEHSISI pa3BepTKY, 3TO MOJIE3HO B TOM CIIyJae eCiU HY)KHO OyIeT IPOCMOTpeTh OOIyIo KapTHHY CHTHaJIa, HanpuMep npu Ta=>5
MKC, 3amucana | munyta curaaia (60/5e-6 = 12 miH. Touek).

Jliis Gonee ynoOHOTO aHAIM3a JUIMTENIBHBIX CUTHAJIOB 100aBlIeHAa BO3MOXHOCTh MAPKUPOBAHUS XapaKTEPHBIX yyacTKoB curHana. Crpasa ot nanenu "[lepuon”
HaXOAUTCs Tabiuua «2», NpeJHa3HaueHHas UL No0aBiIeHus / ynajueHus / epeMelleHus K MapkepaM «3» U H3MEHEHHs UX mapamerpos. Tak, Ui TOTO, 9YTOOBI
1106aBUTH (CO31aTh HOBBIH MapKep), HEOOXOAMMO: JBa Pa3a LICIKHYTh JIEBOH KHOIKOM MBIIIN HAJl CBOOOJHON SUEHKOM TaOHIbl JIMOO BBIOPAaTh CBOOOAHYIO STYEHKY
TabaMIBl U HAXKATh KiIaBully Insert 1100 LIEIKHYTH NMPABOH KHOMKOM MBIIK HaJl CBOOOJAHOW SYEHWKOW U B MOSBUBIIEMCS MEHIO «4» BbIOpaTh MyHKT "J{00aBUTH
Mmapkep". Ilociie dero, ecinu paspenieHo, MOSABSTCS ABa IHAJOTOBBIX OKHA JUIS 3aJlaHUsi KOMMEHTApUs U I[BeTa MapkKepa, 3aTeM II0 LEHTPY pabodero sKpaHa
MOSIBUTCSL TOJIBKO 4TO 100aBJICHHBIN (CO3MaHHBIIT) Mapkep. JJ00aBICHHbIH MapKep MOXKHO MEPEIBUraTh 10 SKPaHy aHAJIOTHYHO APYrUM Mapkepam. Jis ynaneHus
Mapkepa HeoOX0AMMO: BbIOpaTh HE MYCTYIO SYEHKY TaOnuipl M HaxaTh Kiasuily Delete, 1100 HIEIKHYTh MPaBOW KHONKOH MBILIM Hal HE IyCTOM SYEHKOH, WK
HaJl yAaJIIeMbIM MapKepoM H B MOSBUBLIEMCS MEHIO «4» U «5» BBIOpaTh MyHKT "Y mamuts Mapkep'. Tak kak Mapkepsl IIPHUBSI3aHbI K OCH BPEMEHH (XapaKTepHOMY
Y4YacTKy CUTHajia), TO IpU HEPEMELICHUH CUTHaja WM ero MaclTaGMpOBaHUH, BO3MOXHO, YTO HEOOXOMMMBIH Mapkep Oyler 3a mpexnesiaMyd BUIUMOW 00JlacTH
pabouyero skpana. [y OBICTPOro mepeMelleHns: K 3aJaHHOMY MapKepy HeoOXOJMMO BbIOpaTh, HalpUMEp, IIETYKOM JIEBOW KHOIIKM MBILIM, COOTBETCTBYIOIIYIO
s9efiKy TaOnuubl (TOT XKe I(BET, YTO U y Mapkepa). VI3MeHATh mapaMeTpsl MapKepoB (IBET ¥ KOMMEHTApHii) MOXKHO W3 COOTBETCTBYIOIIUX BCIUIBIBAIOIINX MEHIO.
Heo0x0auMo OTMETHTH, YTO IOJIOXKCHHE MapKepOB M MX IapaMeTPbl COXPAHSIOTCS BHYTpH (aila ¢ pe3yabTaTaMH M3MEpPEHHMs, T.C. IPU OTKPHITHU (aiina Bce
MapKepbl OyyT yKa3bIBaTh Ha COOTBETCTBYIOIME XapAKTEPHbIC YHACTKH CHIHAA.

Ha nanemnn "O61ye mapamerps! curaana” «6» 0ToOpakaloTcsi MaKCHMaIbHOE, MUHIMAJIBHOE ¥ CPEIHEe 3HAUCHHS HANIPSHKEHUH 110 KaXKIOMy KaHally.

Ha nanenu ynpasieHus: 100aBICHBI 3JIEMEHTBI «7», MO3BOJIIONIME 3a1aTh BPEMs, 110 MPOLIECTBUM KOTOPOro OyzeT MPOU3BEACH aBTOMATHYECKHI OCTaHOB
3allUCH CHUTHAJIA. ABTOOCTAaHOB yIOOHO HCIOIB30BAaTh B TOM ClIydae, €ClIM HEOOXOAMMO NPOU3BECTH JJINTEIbHYIO, HO B TOXKE BPeMs OrPaHHYCHHYIO 3aIHCh
curHanma. Kpome Ttoro, mpu 3anmcu Ha mepmonax auckpermzamuu 0,1 Mc m Hike (4actorax Bbime 10 k') oueHb peKOMEHIyeTCs 3apaHee YCTaHOBHTH
HEOOXOANUMYIO JUTUTEIbHOCTD 3alIICH CUTHAJIA, TAK KAK 3TO MO3BOJIUT IIPOrpaMMe 3a0J1arOBpEMEHHO BBIACINTH HEOOXOAUMYIO TaMSATh [0 Hayaja poLecca 3alucH,
a He BBIICIATH €€ JMHAMUYECKH TIPU HEOOXOAMMOCTH HEMOCPEICTBEHHO B IIPOLeCcce 3arick curHaia. [1o 3eMeHToM 3a/iaHusi BpeMEHH aBTOOCTAHOBA HAXOIUTCS
CTpoKa, HHYOPMHPYIOIIast 0 CyMMapHOM BPEMEHH 3alHCH CUTHANA.

Heo0xonumMo OTMETUTD, YTO PEKUM CaMOITUCLIA OYEHb TpeOoBaTeNeH K 00beMy IaMATH KOMIbioTepa. Tak, HanpuMep NpH 3arucu € IEPUOJOM JUCKPETH3ALUI
5 mkc (200 KI'm) B Teuennn | MuHYTBI pe3ynbTaThl u3Mepenus OyayTt zanumats: 200 000 (orcueros/cex) * 60 (cex) * 2 (KOOpAMHATA MO BEPTHUKAIH H
ropmsonTamm) * 8 (pa3mep double) = 187 MB, npuMepHO CTONBKO ke OyfeT 3aHUMaTh U (aiill ¢ pe3yabTaTaMi U3MEepeHHIL.

4 Jlornyeckuii aHaJIM3aTOp/TeHepaTop*
* JIns peaju3aiy JOTOJTHUTEIBHBIX PEKHUMOB PaOOThI (JIOTHUECKHI aHAIM3aTOp/TeHepaTop) TpedyeTcsl HeKoTopas JopaboTKa yCTpOWCTBa:
- Cpe3aTh 3alIUTHYIO TEPMOYCaT0YHYI0 TPYyOKY ¥ YCTAaHOBUTH Ha PEIyCMOTPEHHBIE KOHTAKTHBIE IUTOMAAKY ABe Biuiky Turna BH-10R
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Ha pucyHke mpuBeneHO OCHOBHOE OKHO IPOrpaMMBbl IPH paboTe B PeKHME JIOTHYECKOro aHanu3aTtopa. Takue 3IeMeHThl KaK MapKephl, JHHeHKa
MPOKPYTKH M TaHeNb 3aJaHMsl YacTOTHl JUCKPETH3aIMM (Pa3BEpPTKH) IIOJHOCTHIO aHAJIOTHYHEI COOTBETCTBYIOIIMM JJIEMEHTaM IIpu paboTe B pexuMe
ocumtorpaga. IToaromy noxpoOHee 0OCTaHOBHMCS Ha MPHUCYIIHX TOJIBKO JaHHOMY PEKHMY HOBBIX JJIEMEHTAX.
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JaHHEIE FEHEPATOPE MOMHD PEASKTHROBATE MPAMO Ha FpadiHike, WENKaA MEILKOA MK NEpeMallan ee, v AEpwHESA Neeyvto-"1", npaeyro-"0" kHomky

CneBa oT pabodyero dkpaHa HaxXOIWUTCS IaHENb, COAEp)Kallas Ha3BaHMS BCeX 16-TH KaHAJIOB, KOTOpble (PyHKIMOHAIBHO Pa3fielieHbl Ha JBE IIHHBL
IlepBbie BoceMb KaHAJIOB OTHOCSTCA K miMHE A «1», a cienyrouye BoceMb KaHaloB K muHe B «2». Kanaibl muHbl A (nanee mmHa A) Bcerjga UCHOIb3YIOTCS B
Ka4ecTBE BOCbMUKAHAIBHOrO aHanmm3atopa. Kanais! mmnsl B (ganee muna B) MOryT HCIIOIB30BaThCS KaK B PEKUME BOCBMUKAHAIBHOTO JIOTHYECKOTO reHepaTopa,
TaK U B Ka4ecTBE JONOJHUTEIHHOIO BOCHMHKAaHAIBLHOIO aHAJIN3aTopa, JHOO BOOOINE MOryT OBITh He 3azieiicTBoBaHBL. PexkuM paborsl mumHBI B 3amaercs
COOTBETCTBCHHBIMU KHOIIKAMM Ha MaHenu ympapieHus «D». Kpome Toro, uBer nm Ha3BaHHE KaKIOTO W3 KAHAJIOB MOXXHO M3MEHMTb, I YEro HEoOXOAUMO
MO/IBECTH yKa3aTelb MBIIIM K Ha3BaHHIO BBHIOPAHHOTrO KaHaja M HaXKaTb JIEBYIO KHOIKY MBIIIH, MOCJIE YE€ro OTKPOETCS OKHO 3aJaHHE IapaMeTpoB KaHana. [l
M3MCHEHMsI Ha3BaHUS KaHaja HEOOXOIMMO BBECTH HOBOE Has3BaHue B moie “Ha3Banue kanama”. J[jis M3MEHEHHWs IBeTa KaHala HEOOXOIMMO ILIEIKHYTH JICBOM
KHOIIKOM MBIIIKK HO pacKpbiBaromemycsi cnucky “LiBer kaHanma”, a 3areM BbIOpaTh HEOOXOIUMBIN L(BET, €CIIM K€ B CIMCKE HET JKEJIAaeMOro LIBETa, TO CJIEyeT
menkHyTh 1o uBery “Custom...”, mocie 4ero OyIeT OTKPHITO cTanaapTHoe okHO Windows onpenesenus uBera. J{Jis BCTYIUICHUS B CHIIY WM B CHIIY HEOOXOAUMO
HaxaTb kHomy “OK”, 1 OTMEHBI BceX BHECEHHBIX U3MEHEHUIT Clle/lyeT HaKaTh KHOMKY “OTMeHa”.

Buusy nanenu “Kananbl” pacronoXeHbl B KHOMKHU «3%, MO3BOJISIOIIIE OTKPHIBATh U COXPAHATh BCEe HA3BAHUS U I[BETA KAHAIOB B (aiine. B HmkHEM
JIEBOM YIJIy OCHOBHOI'O OKHa PAacrojioXeHa maHesdb “‘/laHHble reHepaTopa’”, KOTOpas aKTHBHA TOJBKO B TOM Ciy4yae €CJIM LIMHA B HCIonb30BaThCs B pexuMe
BOCBMHUKAHAJIBHOTO JIOTHYECKOro reHeparopa. Kak crienyer u3 Ha3BaHHUS NaHEH, OHA NIpeAHAa3HaYeHa U 3aaHus (CO34aHus) BpeMEHHBIX JHarpaMM reHepaTopa.
JleByto 4acTh MaHeIM 3aHUMaET Tabiuua «4», colepkalias JaHHbIC TeHepaTopa B ABOMYHOM U IIECTHAALATEpUYHOM (opMartax. VI3MeHATH JaHHBIC B TabuMIax
MOKHO JByMsI CIIOCOOAMH: HEIOCPEICTBEHHO BBOJS C KIABHATYPbl, WJIH BB HEOOXOAMMBIH y4acTOK B TaOiuIe M HaKMMas COOTBETCTBYIOIIHE KHOIKH
reHepaluy BpeMEHHON JuarpaMMbl «6». s epexoia B pe)KHM HEIOCPEACTBEHHOTO PENAKTUPOBAHMS HEOOXOANMO HaKaTh Ha KHOIIKY, PacIOJIOKEHHYIO BO3JIE
NIPaBOTO BEPXHEro yIya TaOJHMIIbI, WM ABA pa3a MIENKHYTh JEeBOI KHONKON MbINIM Haj Tabiuueil. [l1d mepexona B PEKUM BBIICICHHS JAHHBIX CIEAyeT elle pa3
Ha)XaTh HA KHOMKY, PACIONIOKEHHYIO BO3JIC [IPABOTrO BEPXHEr0 yria TabJMIbl, MM HAXKATh Ha KiaBuatype coderanue knasum “Ctrl+D”. [lnst BbIAeNeHHs yIacTka
JAHHBIX B TaOJNHMIE HEOOXOAMMO CHayajla BBIACIUTH HAdalo JMAIla30Ha IIEIYKOM JICBOW KHOIKH MBIIIKK Haj BHIOpAHHOW sSUSHKOH, IOciie 4ero, He OTIycKas
JIeBYI0 KHOIIKY MBIIIH, IIepeMeIaTh MBIIIb BBEPX WM BHH3. Ecim ke TpeOyeTcs BBINENNTH OONBINON YYacTOK JAHHBIX, TO LEJIECO00pa3HO IIOCNIEC BBIIECICHUS
Hayajla JHana3oHa MEepPeMECTUThCS K OKOHYAHHMIO [Malia30Ha HepeJBUrast MOJ3YHOK, IMOCJIE Yero IIENKHYThb JICBOH KHONKOM MBIIIM Ha IOCIEIHEH sueilke
Jara3oHa, Mpy 3TOM yaepkuBas kiaBuiny “Shift”. J[is BbIIeIeHUs BCEX sSUECK CleIyeT HaXaTh Ha KiaBHaType coderanueM kiauil “Ctrl+A”. Takke yd4acTok
JTAHHBIX B TaOJIUIIE MOKHO BBIJEIUTE C IOMOIIBIO MapKepoB, ITOJI0XKEHNHE KOTOPEIX Ha pabodeM dKpaHe U OIpeelsseT TPaHUIIbl BBIASISIEMOr0o yJacTKa. DTO MOXKET
OBITH YZ0OHO B TOM CiIy4ae €cil, Halpumep, TpedyeTcsi CreHepUpPOBATh HMITYIIbC HA OJHOM M3 KaHAJIOB IeHEepaTopa IINTEIbHOCTHIO PABHOI UMITYJIbCY Ha KAKOM
6o xaHae aHanu3aTopa. s 9Toro HeoOXOAUMO CHadaa MapKepaMy ONPEASIHTh TPaHULBl HMITyJIbca aHATN3aTOPa, IIOCIE Yero BBIIEINTh YJaCTOK JaHHBIX B
tabumne, Haxas, Hanpumep “Ctrl+M” u 3aTem HaxaTh kHOnKy “Ku.=1”. ITox Tabnmieil JaHHBIX TeHepaTopa HaXOMUTCS CTPOKa, MH(GOPMHUPYIONAs O IPaHHIAax
TEKYILEro BbIIEICHHOTO Y4acTKa JaHHBIX.

Taxxe Ha HaHeNIHM NAaHHBIX T'€HEPaTOpa PAcHOJOKEH PsA KHOIOK «5», IO3BOJSIOIIUX IPOM3BECTH OYUCTKY NAaHHBIX I'€HEpaTopa, CUNTATh TaHHBIC
reHepaTopa U3 (Qaiia I COXpaHUTh NaHHBIC TeHepaTopa B (aiiine. CMECTHTD BBIIEICHHBIH YUacTOK NAaHHBIX Ha OJHY HMO3HIMU BBEpX WM BHU3, BHIPE3aTh MU
CKOIMPOBATh BBIACICHHbIN y4acTok B Oydep (He Oydep odmena Windows), a Takke BCTaBUTH JaHHbIE U3 Oydepa, B TAOIHILY HAYUHAS C BBIACICHHON SYCHKH.

BpemeHHbIe [uarpaMMBbl reHepaTopa MOXKHO 3a1aBaTh HE TOJIBKO TAOIMYHBIM CIIOCOOOM, MX MOXKHO PHCOBATh HEMOCPEACTBEHHO Ha pabodeM JKpaHe
MBIIIKOH. [yt Toro 4ro0sl HapHUCOBaTh BPEMEHHYIO JHarpaMMy OJHOIO M3 KaHAJIOB TeHepaTopa CJISAyeT YCTAHOBHTH yKa3aTelb MBIIIKH MEKIY ITyHKTHPHBIMU
TOPU3OHTAIBHBIMH JINHUSAMH, ONPEACIAIOIINMY IPaHUIbl BEIOPAHHOTO KaHala M Ha)KaTh JEBYIO WM MPaBYKO KHOIKY MBIIIH [10CIE 4Ero, He OTIIYCKas HaXaTylo
KHOIIKY JIBUTI'aTh MBIIIb B HY)XHOM HallpaBJIeHHH (BJICBO WU BIpaBo). Eciu OblIa HaXkaTa JieBasi KHOIKA MBI, TO OYEPUCHHBIH y9aCTOK BPEMEHHOH JHarpaMMbl
NIPUMET COCTOSIHHE JIOTHYECKOH eJHMHHMIIBI, a €CIIH e ObllIa Ha)kaTa IpaBasi KHOIIKA MBIIIN TO JJOTHYECKOTO HYJIS.

TTanens “Yacrora” «7» MO3BOJISAET 337aBaTh YacTOTY AMCKpeTH3alHU (pa3BepTKy). PYHKIMOHAIBHO JaHHAs MAHENb MOJHOCThIO aHAJIOTHYHA JIPYTHM
TIaHeISIM 3aJaHusl pa3BepTKH. VICKIIoUeHne 3aKII09aeTcs! JIMIIb B TOM, 9TO (PaKTHUECKH CYIIECTBYET HECKOJIBKO ITOJPEKUMOB JJOTHIECKOTO aHaIM3aTopa, KOTOPhIe
ABTOMATHYECKH BEIOMPAIOTCS B 3aBHCHMOCTH OT YCTAHOBJICHHOH Pa3BEePTKH:

- 4...8 MI'y — pa3mep Oydepa Bcero 128 Oaiit, HYHKIHOHUPYET TOJIHKO MIMHA A, CHHXPOHH3ALHS 0 MACKE TOJBKO ISl LIMHEI A (HE yIUThIBAaeTCs Oe3pa3anvaHoe
COCTOSIHHE), CHHXPOHH3aIUs 10 (QPOHTY TOJBKO JJI KaHAJIOB IIMHEI B (T.€. MOXHO aHAIM3UpOBaTh 8-MU OMTHYIO IIMHY U CHHXPOHU3HPOBATHCS 110 curHamaM WR,
RD u T.1.), HET mpe TpHITEepa, HET IPOIycKa MMITYJIbCOB. J[aHHBIH MOAPEKHM IpeJHa3HAUeH Ul aHAIM3a HE OYEHb CKOPOCTHBIX 8-MH OHWTHBIX LIMH C
BO3MOXXHOCTBIO CHHXPOHH3ALUH I10 JOTOJTHUTEIbHBIM CHTHAIAM.

-2...2.67 MI'n — pa3mep Oydepa paseH 1160 OaiiT, QyHKIHOHUPYET TOIBKO IIMHA A, CHHXPOHH3AL¥S 110 MAacKe TOJNBKO Uit IIMHEI A (Oe3pa3inniHoe COCTOSHUE
YUHUTHIBACTCS), CHHXPOHH3AIHS 110 (PPOHTY TOIBKO UL KaHAJIOB IIMHEI B (T.e. Ipy HEOOXOANMOCTH CHHXPOHH3ALUH 10 ()POHTY IO OAHOMY M3 KaHAJIOB IIMHBEI A
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MPUIETCS NOACOCANHUTD €IlIe U COOTBETCTBYIOLIMI IPOBO IKMHBI B, 4TO KOHEYHO HE OueHb yJ00HO), hUKCHpOBaHHAs AIKMHA Oydepa npe Tpurrepa paBHas 8-mu
GaifTaM, HEeT IIPOITyCKa MMITYJI5COB. JIaHHBIN NOAPEKUM IpEeIHA3HAUCH IS aHATIN3a HU3KOCKOPOCTHBIX 8-MH OWTHBIX IIHH C BO3MOXKHOCTBIO CHHXPOHH3AIUH 110
JIOTIOJIHUTENBHBIM CHTHAJIaM M HEOOJIBIINM IIPE THITEPOM.
-or | MI'u u Hioke (mpu ureHnn depe3 Oydep) — pasmep 6ydepa pasen 1544 Gaiit, JOCTYIHBI BCEe PEKUMBI (QHATH3aTOP, AHAIM3ATOp + FEHEpaTop, aHAITH3aTop +
a”anu3aTop). YHKINOHUPYIOT BCE THIIBI CHHXPOHH3AIMY H €CTh POIYCK UMILYJIbCOB, peryaupyemas riryonna oydepa mpe tpurrepa ot 8 no 120 Gaiit. A Taxxe
J00aBieHa BO3MOXKHOCTH BHEIIIHETO TAKTHPOBAHMS (CHHXPOHMW3AIMH). JlaHHBIH ITOApenM IpeaHa3HadeH Ui OOIIero NMPUMEHEHHUs, MOXKHO aHaJIM3HPOBATh KaKk
HHU3KOUACTOTHbIE IIMHBI JaHHBIX Ta M HOCJIEAOBaTelbHbIe HHTEP(EHCH (HO IMEHHO aHAIU3HPOBATh, @ HE 3aXBAaThIBATh JAHHbIE), TAKOKE B JAHHOM IOAPEKHME
(YHKIMOHUPYET JTIOTHIECKHI TeHepaTop.
- o1 500 KI'm 1 Hypke (IIpH ITOTOKOBOM YTEHHUH) — pa3Mep Oydepa paBeH, OrpaHHYeH NaMsAThI0 KoMIbioTepa. He pekoMeHyeTcs ycTaHaBIMBaTh pa3Mep Oydepa
Oouibllle HECKOJNIBKUX MOalT, Tak Kak aHaJM3UpOBAaTh TaKWe /JIMHHBIE CHUTHANIBI KpaiiHe He yHOoOHO. A OTOOpa)keHHE OJHOrO KaHalla 3aHMMaeT B 16
(2*SizeOf(double)) pa3 Gonblre mamsTH, yeM pa3mep Oydepa, T.e. U 0ToOpaXkeHHs Bcel IUHBI Tpedyercs B 16*8 = 128 pa3 Oonplue maMsaTu, IpH yCIOBUH, YTO
3Ha4YeHHEe CHTHAJa MEHseTCs PH KaxIoi BbIOOpKe. Eciy ke ecTh may3sl WIM HMITYJIbCHI JUIMHHEE OJHOI BBIOOPKH, TO OHH KOAUPYIOTCS Bcero 16-Tbio Oaiftamu
(2*SizeOf(double)). IIpu MOTOKOBOM 4YTEHHH (YHKIHMOHHPYET TOJNBKO IIMHA A, JOCTYIHBI BCE THIBI CHHXPOHH3ALMHU, peryiupyemas riyouna Oydepa mpe
tpurrepa ot 1 10 99% or 3amanHOI rmyOuHBI Oydepa. A Tarxke noOaBieHa BO3MOKHOCTH BHEIIHEr0 TaKTHPOBAHUS (CHHXpOHHU3AIMH). J(aHHBIA IOIPEKHUM
IpeHa3HaYeH B OCHOBHOM MU aHAIW3a IOCIEIOBATENbHBIX HMHTEp(eHCcOoB. 3a cUeT HCIONIB30BaHHS IaMATH KOMIIBIOTEpa B KadecTBe Oydepa miIs CHrHaia,
BO3MO’KHO, 3aIIUCaTh OUECHb AJIMHHBIC YUACTKH CUTHANA I €ro MOCIEAYIOIEro aHalIu3a.

Tlox “xpyTmikoif” 3alaHus 4acTOTHI AUCKPETH3alUH PACHOJIOKEHBI 2JIEMEHTHI «8», 00eCIIeunBAaIONINe BKIIOYCHNE PEKHMa BHEIIHETO TaKTHPOBAHUS
(cuaxpoHu3anuy). C IOMOIIBIO STHX JJIEMEHTOB MOXKHO BHIOpaTh ()POHT BHEIIHETO TAKTOBOI'O CHUTHAJA, IT0 KOTOPOMY OyJeT OCYIIECTBIATHCS BbIOOpKa. YacToTy
BHEILHEI0 TAKTOBOI'O CUTHAJAa MOXKHO 3a/aTh JIMOO € MOMOILBI0 “KPYTHJIKHM’, MO0 BBEIS TOUHOE 3HayeHUe yacToThl B nojie Fa. 3amaBath 3HaYE€HHE 4YacTOTHI
BHEIIHEr0 TAKTOBOT'O CHTHAaJIa HEOOXOANMO BCEro JIMIIB JUIS IPABIIIBHOTO OTOOpaKeHHs ITOTYyIEHHBIX JHarpaMM Ha OCH BPEMEHH.

13 nmpuBeneHHOro BBIIIE MOXKHO CHENATh BBIBOJ, YTO IPH HAIMYMN BHEIIHEr0 TAaKTOBOI'O CHTHAJA, CHHXPOHHOTO C BXOJHBIM CHTHAJIOM (OOBIYHO JUIS
10CJIE0BATENBHBIX IIPOTOKOJIOB TaK U €CTh), “LIEHHOCTh KaXJI0W BHIOOPKH BO3pacTaer. Tak, Npy BHYTPEHHEM TaKTHPOBaHUH ObLIO 16 BBIOOPOK, M MOITYYEHHbIH
CHIHaJI OBUI HECKOJIBKO HCKaXKeH, a IPH BHEIIHEM TAKTHPOBAaHHH OBUIO BCero 8 BBHIOOPOK, M IOJIYUSHHBIH CHTHAT IMOJHOCTHIO COOTBETCTBOBAJ BXOIHOMY..
“IleHHOCTB” KaXK0if BEIOOPKH pacTeT U3-3a TOTO, YTO BEIOOPKA MPOU3BOJUTCS B “IPABIIIBHBIA MOMEHT BPEMEHH, OIPEEIEMbI BHEITHAM TAKTOBBIM CHTHAJIOM.
Kpome Toro, eciu mpeanonaokuTh, 4TO BMECTO YETHIPEX HMITYJIbCOB BXOIHOIO CHrHaja OyeT TOJIBKO ABA, a TAKTOBBIX UEThIpEe (HAIpHMEp, U3-3a OTCYTCTBUS
oOMeHa), TO IIPH BHYTPEHHEM TaKTHPOBAHHHU OyZeT BCe paBHO 16 BHIOOPOK, MOJIOBHHA W3 KOTOPBIX HONAAYT HA OTCYTCTBHE OOMEHA, B TOXKE BPEMs IIPH BHEITHEM
TaKTUPOBAHHUU OyJIET BCETO JBE “TIPaBHIIBHBIX BEIOOPKH. JIIst DYHKIHMIA BHENIHETO TAKTHPOBAHHMS HCIIONB3YIOTCS alllapaTHBIE CPEeCTBA MUKPOKOHTpOJLIEpa, U3-3a
4ero BHEIIHUI TAKTOBBIM CHI'HAJI MOXKHO II0OaBaTh TOJIBKO HA KaHAJbl INMHBI B, T.e. IpH HCHOIB30BaHUU MIMHEI B B KauecTBe BOCHMHKAHAJILHOIO I'eHEpaTopa
BHEIIHEe TAKTUPOBAHHE HE JOCTYITHO.

Bce ynpapisiiorie 3J1eMeHTh CHHXPOHU3AIHEeH (JUIS IMCKPETHBIX CUTHAJIOB TAKOKe HAa3bIBAIOT TPUITEPOM), 32 MCKITIOUCHHEM MapKepOB, PaCIOJIOKEHBI
Ha na”enu “Tpurrep” «9». BKIIIOUUTD MM BBIKIIOYUTh CUHXPOHM3AIMIO MO3BOJISET KHOMKA “Brii/BBIKia”, 0] KOTOPOI PacnoyioxKeHbl KHOIKU BIOOpA YCIOBUS
cpabaThIBaHHSI CHHXPOHH3AIMM: II0 HAapacTalolleMy, [0 CHajaioleMy (GpOHTYy CHTrHajla BBHIOpaHHOTO KaHaja, WIM CHHXpPOHM3amus 1o macke. Ilox xHOmkamu
BEIOOpa (hpOHTA CHTHANIA [UIsI CHHXPOHHU3AINH PACIIONIOKEH PACKPHIBAIONINICS CIMCOK, peIHa3HauYeHHBIH JUI BEIOOpa KaHalla HCTOYHHKA CHHXPOHH3AIUH TOJIBKO
1o ¢pourty. CrpaBa OT KHOIKH 33aJaHHs CHHXPOHM3ALMK [0 MACKE PACIIOJIOXKEHBI JABE HEOONIbLINE KHONKU BHIOOpA IIMHBI, HA KOTOPYIO OyAeT HaKJIaAbIBATHCS
3a/laHHAasl MacKa IPY CHHXPOHM3aIMy. Macka 3a/1aeTcst B I10Jie, pacloIOKeHHOM 0/l KHOTIKOW 3a/laHusl CHHXPOHH3AIMH 110 MAacKe B JBOMYHOM (opMmare, IpuieM
CHMBOJI ‘X’ WIM ‘-° O3HauaeT Oe3pa3lIMYHOe COCTOSHHE COOTBETCTBYIOIIErO KaHana. B HIDKHEH IIOJOBHHE INaHENM CHHXPOHM3ALMU HAaXOJISTCS DIIEMEHTHI,
oIpeAeNsoIne He0OOX0AUMOCTD MPOITYCKa 3aJaHHOTO KOJIWYECTBA UMITYJIbCOB «Ax. [Ipomyck uMmysbcoB OyneT (GYHKIMOHUPOBATD JIMIIb B CJIy4ae BKIIOYEHHOM
CHHXpOHH3aIuH. [lJIst BKJIIOUEHHS peXKUMa MIPOITYyCKa UMITYJILCOB CJIEAyeT Ha)KaTh Ha OIHY U3 KHOIOK, OIPEIeNMIONINX Hadalo UMITYJIbCa, €CIIU HH OfHA U3 KHOIIOK
HE Ha)kaTa - IIPOITYCK MMITYJIECOB He OyzeT BhInoiHeH. B mone “N nmiynbcoB” 3amaercs TpeOyeMoe KOIMIECTBO MPOIYCKaeMBbIX NMILYJIbCOB IIOCIIE BEIIOIHEHHS
YCIIOBUSI CHHXPOHH3ALMH, @ B PACKPBIBAIOIIEMCS CIIUCKE, PACIION0XKEHHOM BHU3Y NaHEIH, BRIOHMPaeTcs KaHall, Ha KOTOpOM Oy[eT Mpou3Be[eH MOoACUeT U IPOITyCcK
3a/IaHHOTO KOJIMYECTBA UMITYJIbCOB. PexknM IpoIrycka NMITYIbCOB [IelIeCO00pa3HO UCIIONIB30BATh IIPH BKIFOYEHHOM PEKHME CKISHKH.

Ha manenn “TlapameTpsl curhaia nox mMapkepamu” «By», kak u B ciydae pabOThl B peKHME ocnuuiorpada, 0ToOpaxarTcs MOJOKEHHS KaKIoro
MapKepa Ha OCH BPEMEHH U COCTOSIHUE Ka)OH U3 IIUH 1oJ MapkepoM. Takike BBIYUCIIIETCS Pa3HUIIA BpEMEHU MapKepoB.

Jlnst oucka Jiorndeckoil KOMOMHAIMu/(QpoHTa Ha OJHOM W3 [BYX INMH IpenHa3HadeHa maHenb «Cx». Ilpen Hauamom IowWcka ciemyeT BEIOpaTh
[IMHY/KaHal, Ha KOTOpOH OyfeT IpOHM3BeNeH ITOUCK, M 3a/1aTh JIOTHYECKYI0 KOMOMHAIUIO/QPOHT B BOMYHOM, IIECTHAIATEPHIHOM WIH AECATHIHOM (opMmaTe.
Jlnst Hayasa moucKka HeoOXOAMMO HaXaTh HA ONHY U3 KHOMOK moucka. Eciu 3agannas gorudeckas KOMOHHALsY/QPOHT OyAeT HaliieHa, TO Ha Hee aBTOMATHIECKU
Oyner nepeBeneH Mapkep 1, B IPOTUBHOM cilydae OyIeT OTKPHITO HH(OPMALIOHHOE OKHO, COOOIIAIoIee O TOM, YTO 3aaHHasl JIoTHueckast KoMOMHAIWs1/(poHT He
HalizeHa.

Ha nanenu ynpasienust «D» pacrionoxeHbl KHOIIKH, ONpeAestoIue pexuM padots muHbl B. KHorka ¢ nzo0paxenuem OykBbl “G” nepeBOIUT HIMHY
B B pexum pabOTEI JIOTHYECKOTO T'eHepaTopa, a KHOIKa ¢ H300pakeHneM OyKBEI “A” - B peXUM JONOJIHATEILHOIO BOCBbMUKAaHAIFHOTO aHanu3aropa. Eciy Hu oqHa
13 KHOIIOK He Ha)kaTa, TO IMHA B cuntaercs BbikmodeHHON. Ha maHenu ynpasiieHUs TakxKe pacIoojKeHa KHOIKa 3aIlycka OIUHOYHOTO n3Mepenus. Heobxonumo
OTMETHUTB, YTO €CIIU MKHA B ucnonb3yercs B peskiMe JIOTHYECKOro reHepaTopa U BKIIOUEHa CHHXPOHH3AIUs, TO JaHHbIC HAYHYT BBIIABAaThCS HA IHHY FeHepaTopa
110CJI€ BBITOJHEHHS COOBITHS CHHXPOHU3ALIMH, @ HE CPa3y JKe MOCJIe HAXKaTHs HA KHOIKY “3aryck’”.





