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©2013 Bce mpaBa «Hayuno-texuundeckorr komnanuu «llyroans I[[3uamsae», . Ilekun,

3aIUIIECHEI.

HNudopmanus o TOProeoii Mapke

RIGOL sBrnsiercst 3aperucTpupoBaHHON TOProBod Mapkoit «HaydHO-TeXHWYECKOW KOMITaHWUH

«IIyroans [3unasay, T. [lekun.

Homep noxymenra
UGA17000-1112
Heo0xoqumasi K 03HAKOMJIEHH IO HHpOPMALUS

MPOAYKIUS JaHHON KOMIMaHuM 3anuiieHa narenrom KHP;

JlaHHAs KOMITaHHS OCTaBJIIeT 3a COOOH NpaBO Ha HM3MCHECHHE XapaKTCPUCTHK M
CTOMIMOCTH TIPOIYKITHH;

uHpopMaIK, MPEICTaBICHHas B PYKOBOJICTBE, 3aMEHsET BCE paHEe H3/aBaBIINECS
MaTepHalibl

kommanusi RIGOL He HeceT OTBETCTBEHHOCTH IPH BO3HUKHOBEHUH JTFOOOTO
CIIy4allHOTO WJIM TOBTOPHOTO yIIep0a, BBI3BAHHOTO OIIMOKAMH, BO3MOXKHO
COJICp)KAIIMMUCS B JTAHHOM PYKOBOJICTBE, HH(OpMaIuei, MNpencTaBIeHHOW B
PYKOBOJICTBE, U BBIBOJAMH Ha €€ OCHOBAaHWH, a TAK)KE HCIIOJIb30BAHHEM HACTOSIIETO
PYKOBOJICTBA;

3anpeaeTcsi KOMUPOBaHUE WM PENaKTHPOBAHKE JIFOOOW YacTH JAHHOTO PYKOBOJICTBA

0e3 nmpeABapUTEIHLHOr0 MHCbMEHHOTO pasperienus: komnanun RIGOL.

Ceprudukanus npoayKIuu

Kommnanuss RIGOL ceprudunmpopana JaHHOE U3JETUE IO TOCYJAPCTBEHHOMY H OTPaciIeBOMY

crannapram KHP, cranmapram 1SO9001:2008 u 1SO14001:2004, u B nanbHeiIieM MpoBeAET

CCpTI/I(bI/IKaIII/IIO Ha COOTBETCTBHUE MNAHHOTO H3ACIUA MPOYMM MCKAYHAPOAHBIM CTaHAapTaMm,

pErIaMEeHTHUPYIOLINM JaHHYIO cepy AesITeIbHOCTH.

KoHTakThI Halleli KOMIIAHUH

Ecimu Opru HUCIOJB30BAHUM OAHHOIO H3ACIHUA Yy Bac BO3HHKIM Kakue-Iu00 BOIIPOCHI HJIU

noxenaHust, Ber MoxkeTe cBsizathest ¢ komnanueld RIGOL crnenyronm o6pazom:

Topsiuas nunus oOcnyx)uBaHuA U TexHuyeckoi moaaepxku: 800 810 0002 umu 400 620 0002

Anpec caiita:  www.rigol.com
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TpedGoBanust 0€30MaCHOCTH

O01mue TpedoBaHuA 0€30MIACHOCTH

BHuMaTeIpHO U3YUHTE HIDKETIEPECUHCIICHHBIE MEPHl 0E30IIacCHOCTH BO M30EKaHWE MOTYICHHS
TpaBM, a TakKe IOPYM JAHHOTO W3HEIHS WM JIIOO0TO APYTOoTo H3ICIHS, COCTMHEHHOTO C
JaHHBIM. Bo m30ekxaHrWe BO3MOXKHOW OIACHOCTH O0S3aTENIbHO CIEAYHTE periiaMeHTy IpH

SKCIUTyaTally JTAHHOTO WU3/IEIIHSI.

Hcnonb3oBaHue NPaBUIBLHO NMOJT00PAHHBIX CHJIOBBIX KaleJei.
Pazpemaercs HCITOIb30BaTh TOJIBKO CaHKIIMOHUPOBAaHHbIE COOTBETCTBYIOIINMH
rOCYIapCTBEHHBIMU OpTaHaMH CICIIHATIbHbIE CHIIOBBIC KaOelH, MpeTHa3HauYeHHbIE JIJIS JAHHOTO

HA3IEIINA.

3azemJjieHne H3aeHSA.

JanHoe u3zenue 3a3eMisIeTCs TIOCPEACTBOM JIMHUH 3alIMTHOTO 3a3eMIICHHST KaOessi HCTOYHUKA
nutanus. Bo n3bexanue yaapa 3IeKTpUIeCKUM TOKOM MEPe MOIKITIOYEHHEM JTFOOBIX BXOIHBIX
WM BBIXOAHBIX KJIEMM JAHHOTO u3Jelnds oO0ecleusTe HaIe)KHOE COeIUHEHUE KIEMMBI
3a3eMJIEHHs Kabejls MCTOYHMKA NHMTAaHMs JaHHOIO H3HENHd C KJIEMMOW JIMHUU 3aldTHOTO

3a3CMJICHU.

IIpaBniabHOE MOAKIIOYEHUE POOHUKA.
3azemusonIviA POBOA MPOOHWKA MpeaHAa3HAYCH JJIS COCMUHEHHS C «3emuei». Hu B xoem

cjiydgac HE HOHKHIOqaﬁTC €ro K JIMHUHU BBICOKOT'O HAITPSKCHUA.

IIpoBepka Bcex HOMAHAJIBLHBIX 3HAYEHHIA.

Bo n3bexxanue BO3ropaHus U 4pe3MepHO OOJBIIIOTO CKavyKa AIIEKTPHUYECKOTO TOKa HEOOXOIMMO
OPOCMOTpPETh BCE HOMHHAIIBHBIC 3HAUCHWS] W OTMETKH, HAaHECEHHble Ha wu3aenue. llepen
HOJIKITIOUCHUEM H3/IeIMsl BHUMATENIbHO HM3y4YHTe MHpHIArarouieecss K HeMy PYKOBOICTBO IS

MOJTyYeHHs NoApoOHON MH(POPMALIUN 0 HOMHHAIBHBIX 3HAUCHHSX.

HcnoJsib30BaHue MOAXOASLIEH 3a1UTHI OT NPeBbIIIEHUS HATIPSKEHHs.
He nomyckaiiTe momadn CIMIIKOM BBICOKOTO HANpPsDKEHWS HA NAaHHOE U3zenue (Hampumep, B
pe3ynpTaTe BO3ICHCTBUS JNEKTPUIECKOTO paspsiia MOJIHUHU). B IpOTHBHOM cirydac BO3HHKAET

OTIACHOCTP MOIYYEHHS PadOUUM MIEPCOHAIIOM yapa IEKTPUIESCKUM TOKOM.

3anpemaercs IKCNIyaTanus Npudopa co BCKPbITOH KPBIIIKOM.
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He skcrutyarupyiite JaHHOE U3[€NIHE, €CIIU €0 KOPILYC HaXOIUTCS BO BCKPBITOM COCTOSIHUU.

Hcnonn30BaHne HANJIEKANIUX MPETOXPAHUTEICH.
PaspemaeTcs ncnonap3oBaHNe NPEJOXPAHUTENCH TOIHKO YCTAHOBICHHBIX MOJIETICH IJIs1 JAHHOTO

IIPONYKTAa.

N30eraiiTe BHEIIHUX OTKPBITHIX YACTell 3JIEKTPUYECKOr0 KOHTYpA.
ITocne noakIIOYEeHUs UICTOYHMKA IUTaHUS HU B KOEM ClIydyae He KacalTech BHEIIHUX OTKPBITHIX

Pa3bEMOB U BJICMCHTOB.

3anpemnaercs IKCIITyaTANUs U31eJIHsl, €CJIM eCTh COMHEHHUSI B €10 HCIIPABHOCTH.

Ecmu Bbl momo3peBaete, 4yTO B JAaHHOM H3/ECTUH BO3HHKIIA HEHWCIPABHOCTH, MOXKAJIYHCTa,
CBSDKUTECh ¢ ymnomHoMoueHHbIM kommnaHuedi RIGOL peMOHTHBIM TepcoHAOM st
npoBe/icHUsT TpoBepkH. JIroboe TexHHUUeCkoe OOCIyXMBAaHUE, PEryJUpPOBKAa WM 3aMEHa
JleTajgel MOMKHO TPOBOAMUTHECS TOJBKO ymoidHOMOuYeHHBIM kommanuei RIGOL peMoHTHBIM

[IEPCOHAIIOM.

Ionnep:xkuBaHue HAJJIEKALIET0 BEHTHIUPOBAHMSA.
HeynosneTBopurenbHas BEHTWIALUS IPUBEAET K IEPErPEeBY U IOJOMKE H3MEPUTEIBLHOIO
npubopa. Bo Bpems sKcuryaranuu MOAIEpKHUBAiTE YIOBIETBOPUTEIHHOC BEHTHIHPOBAHUE,

peryasipHO NMPOBEPSIITE COCTOAHNE BEHTUISILIMOHHOIO OTBEPCTHSI U BEHTUIIATOPA.

3ampenaercs KCIUIyaTaus BO BJIaKHOW aTMocdepe.
He skcrutyarupyiite mpuOop BO BIIaXHOH atMocdepe BO M30eKaHHE 3aMbIKAHHUS BHYTPEHHETO

AJICKTPHUYCCKOTO KOHTYpa UJIM BOSHUKHOBCHHA OITACHOCTU MOPAXKCHUA JICKTPUICCKHUM TOKOM.

3anpemaercs IKCNJIyaTalus BO B3pPbIBONOKAPOONACHOI cpeje.
He sxcruryatupyiite mpruOop BO B3PBIBOIIOKAPOOTIACHOH cpejie BO U30EkKaHKE ero pa3pyIIeHUs

WM TIPHYUHEHIST (PU3UIECKOTO Bpea MepcoHalry.

IMonnep:xuBaHue NOBEPXHOCTEH M31eJHS B YHCTOTE H CYXOCTH.
[ToxnepxuBaiiTe MOBEPXHOCTH MPHOOpa YHCTHIMH M CYXHMH BO H30€KaHWE BIHMSHHUS Ha €T0

XapaKTCPUCTUKU ITbIJIM U BJIarvd U3 BO3ayXa.

3amuTa 0T CTATHYECKOT0 YIeKTPUIECTBA.
CraTHyeckoe SIEKTPUYECTBO CHOCOOHO BBI3BATh TOJIOMKY MpPHOOpa, MO3TOMY HEOOXOIMMO

cTraparbCd IMPOBOAUTH HU3MCPCHHA B 30HAX, 3AINUINCHHBIX OT CTATHYCCKOI'O JJICKTPUYCCTBA.
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[lepen momcoeoWHEHHWEM SIEKTPUYECKHX Kabeneld K npuOOpy ClieIyeT OCYIIeCTBUTH
KpaTKOBPEMEHHOE 3a3€MJICHHE MX BHYTPEHHUX M BHEIIHUX IPOBOIAIIMX 3JIEMEHTOB s

CHATHUA CTaTHYCCKOTO BJICKTPHUYCCTBA.

Co0u101eH1e NpaBuJ1 6e30NacHoil TPAHCIOPTHPOBKH.
OO0paruTe BHMMaHWE Ha O€30MaCHOCTh TPAHCIOPTUPOBKH BO HM30€KaHHE TOJIOMKH KHOTIOK,
PYKOSITOK W pa3beMOB IAHENH YIIPaBICHUS HpHOOpa BCIEACTBHE €r0 BBICKANB3BIBAHUS U

[aJIeHUs B IIpoLiecce TPAaHCIIOPTUPOBKH.
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TepMuHBI 1 CHMBOJIBI, CBAA3AHHBIE € 0€30MIACHOCTHIO

TepMI/IHI)I, BCTpeUaomiuecsti B JaHHOM PYKOBOACTBE. B nganmoMm PYKOBOACTBE
MOTYT BCTPETHUTHCS CICAYIOIUC TCPMUHDI:

IIpenynpexaenue
[Ipenynpexnaromas NOMETKAa 03HAYAET, YTO YCIOBUSA U JEUCTBUSI MOTYT
MOBJIEYb 32 COOOM Yyrpo3y KU3HH pabodero nepcoHania.

Buumanue

A HOMGTKa, HpI/I3I>IBaIOH_[aH K BHHMAHHIO, O3Ha4YacT, 4YTO yCJIOBI/ISI nu
,Z[GflCTBHSI MOFYT IIOBJICYL 3a COGOﬁ HOJIOMKy JAaHHOTO HU34CIUsl NN
HOTepIO JAHHBIX.

TepmuHbl, BCcTpeyaluecsi Ha wu3aeJud. Ha wu3genum MoOryT BCTPETUTHCA
CJEeIYIOIINE TEPMHUHBI:

OnacHocth. O3HayaeT, 4YTO JAaHHOE JCHCTBHE MOXKET HEMEJIJICHHO BBI3BATh
omnacHyo 1 Bac cutyanuro.

IIpenynpexaenne. O3Hayaer, 4YTO JaHHOE JCHCTBME MOXET BBI3BAaTh
MOTEHIMAIBHO ONacHyto it Bac cutyanuio.

Buumanue. O3HayaeT, 4TO JaHHOE JEHCTBUE MOXKET BbI3BATh MOJIOMKY HACTOSIIIIETO
U3JICNUS WK MPOYETO COSAMHEHHOTO C HUM 00OpY/IOBaHUSI.

CI/IMBOJIBI, BCTpeUaAOIIHECH Ha H3IC/INU. Ha HU3ACTIUN MOTI'YyT BCTPETHUTHCA
CJICAYOIUC CUMBOIJIBI:

A Bricokoe HanpsikeHne

A [Ipenynpexaenue 6e30MacHOCTH
@ Kinemma 3amuTHOrO 3a3eMiIeHUS
/77 Knemma 3azemnenus KopIryca
1

I/ISMepI/ITeJ'IBHaH KJIEMMa 3a3CMJICHUA
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Kuaaccupurkauus usmMmepeHnu

Knacenpuxanusi namepeHnni

[udporoii ocumutorpad cepur DS1000Z MOXKET MPOBOJUTH H3MEPEHUS KaTeropu .

Mpenynpexnenne
Jannpii  ocmwmiorpad  MOXHO — UCIONB30Barh  TOJBKO  JIISL  M3MEpEHHM

YCTAHOBJICHHOW KaTE€TOPHH.

Omnpenenenne KaTeropuii H3MepeHust

Kareropust I mogpasymeBaet npoBeneHne U3MEPEHNH B AIEKTPUIECKOM KOHTYpE, HE UMEIOIIEM
HETIOCPEICTBECHHOTO COCMHEHHS C OCHOBHBIM HCTOYHHMKOM NHTaHMs. Hampumep, mpoBeaeHue
HU3MEPEHUH B DIICKTPHUCCKUX KOHTYPax, HE MMCIONINX OTBETBJICHHN OT OCHOBHOTO MCTOYHHUKA
IHUTaHUsI, 0COOCHHO — B 3aIlIMIIACMBIX (BHYTPEHHHX) IEKTPUIECKUX KOHTYPAaX OTBETBICHUM
OCHOBHOTO HCTOYHHKAa INHTaHWSA. B mocienHeMm ciiydae MTHOBCHHOE HampsDKeHHE Oyner
MeHaTecs.  [loaToMy monB30BaTens JODKEH 3HATH MTHOBEHHBIH  3amac  MPOYHOCTH
000pynOBaHHS.

Kareropust Il mompazymeBaer mpoBeneHHE W3MEPEHHH B DIEKTPHUUECKHUX KOHTYpax
HETIOCPE/ICTBCHHO COCIMHEHHBIX C HU3KOBOJBTHBEIM oOopymoBaHmeM. Hampumep, nmpoBeneHue
WU3MEPEeHU B OBITOBBIX JJICKTPONPUOOpPAx, MEPEHOCHOM HHCTPYMEHTE W IMPOYEeM IOI00HOM
000pyIOBaHHY.

Kareropust Il mompa3symeBaeT mpoBeACHHE H3MEPSHUH B CTPOUTEIBHOM 00OPYIOBAaHHU.
Hampumep, mnpoBeneHme W3MEPEHUII B pACHpElCIUTENBHBIX IMUTKAX, ABTOMAaTHYECKUX
BBIKJTIOUATEIISIX, Tpaccax (BKIIOYast MEKTPUICCKHUE KaOemH, IIHHBI, COCIHHUTEIbHBIE KOPOOKH,
BBIKJTIOUATENIN, PO3CTKH) CTAIlMOHAPHOTO 00OpYIOBaHMS, B OOOPYIOBaHHU IMPOMBIILICHHOTO
HasHa4YeHMsI W TpodeM oO0opyaoBaHWM (HAaIpUMEp, CTAIlMOHAPHBIA AIEKTPOABHUTATEIID,
MPUCOCUHEHHBI K CTAallMOHAPHOMY YCTPOMCTBY Ha HEOMNPEIECICHHO [ONTHUH Teproj
BpEMEHN).

Kareropust IV mnogpasymeBaeTr mnpoBeneHHe HW3MEpPEHWH B HMCTOYHHKAX HU3KOBOJIBTHOTO
obopynoBanms. Hampumep, m3MepeHUs] BOJIBTMETPa B OCHOBHOM OOOpYIOBAHUH 3aIUTHI OT

NEPEHANPKEHUA 1 UMITYIIbCHOM YIPaBIIAIOLIEM YJIEMEHTE.
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TpeOoBanusi K BEHTHJIANUM

Jansplit  ocmmiutorpad — OXJIaXIAeTCsl  NPUHYIHUTEIBHO,

MOCPEICTBOM

BCHTHJIATOPA.

Heob6xoanmo o0ecriednTh OTCYTCTBHUE MPEIISTCTBUI B 30HAX MOCTYIUICHHS U BRIOpOCa BO3/IyXa,

a Taxke cBOOOJHOE ero JBHKeHue. [ obecrieueHus yOBICTBOPUTENBHON BEHTWIIAINN TIPH

AKCIDTyaTalluy ocIiutorpada Ha CTeHAEe HEe0OXOMUMO OCTaBUTh MUHUMANbHBIE 10 cM. 3a30pHI

JI0 ero 00enx OOKOBBIX, BEpXHEH U 3aHEH TTOBEPXHOCTEH.

Hpexynpexnenue
HeynosnerBopurenbHas BEHTWIALUSA IPUBEAET

IEperpeBy U IOJOMKE

W3MEpHTENbHOTO  mpubopa. Bo  BpemMs  3KcIUIyarallid  TOAJEPKUBAKWTE
YIOBJIETBOPUTENHHOE  BEHTHJIMPOBAHHWE, PETYISIPHO MPOBEPSUTE COCTOSHUE
BEHTHUJIALIMOHHOI'O OTBEPCTUS U BEHTUIIATOPA.
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Pabouas cpena

Temneparypa

Bo Bpems pa6orsr: ot 0°C go +50°C

Bue pa6ouero Bpemenn: ot -20°C mo +70°C

BaaxHocTh

ITpu Temneparype mMenee +35°C: OTHOCHTENbHAS BIAKHOCTh MEHBIIE WK paBHas 90%.

ITpu temneparype ot +35°C o +40°C: oTHOCHTENbHAS BIAXKHOCTH MEHBILE WK paBHas 60%.

Mpenynpexaenue
He skcmmyatupyiiTe puOOp BO BIakHOW atMocdepe Bo mM30ekaHWE 3aMBIKaHUS
BHYTPEHHETO 3JIEKTPHYECKOr0 KOHTYpa WIIH BO3HUKHOBEHHSI OMIACHOCTH MOPaKECHHS

SJICKTPUICCKHUM TOKOM.

BrIcoTa Hax ypoBHEM MOpsI

Bo Bpems pabotsl: Mmeree 3000 M.

BHe pabouero Bpemenu: mernee 15000 m.

Kareropust MoHTaxa (epeHaNPsIKeHN)

[JlanHoe wu3nenue 3amUTHIBA€TCA OT OCHOBHOIO MCTOYHMKA IUTaHMs, COOTBETCTBYIOLIETO

KaTreropun MoHTaxka (nepenanpsipkenns) I1.

penynpexnenue

A He nomyckaiite momauu CIMIIKOM BBICOKOTO HAINpsDKEHUS Ha JaHHOE H3JeNIne
(HampuMep, B pe3ynbTare BO3JAEHCTBUS DJJIEKTPUUECKOTO paspsza MOJIHUHM). B
MIPOTUBHOM CJy4ae BO3HHKAET OMAaCHOCTb MOJIY4YeHHUs pabouMM IEPCOHAJIOM yhaapa

QJICKTPUUCCKHUM TOKOM.

Omnpenenenne KaTeropuu MOHTAaKa (MepeHaNpPsIKeHN)

Kareropuss moHTaxka (nepeHanpspkeHus) I kacaeTcst aneKTpUYecKoro ypoBHs curhaia. Ona
MpUMEHIMa K H3MEPHUTENFHBIM KIeMMaM OOOpYIOBaHMS, COSTUHEHHOTO C AIICKTPUIECCKAM
KOHTYpOM MCTOYHMKA IMUTAHU, IIPU ITOM YXKe IMPUHATHI MEPbI, OrPaHUYMBAIOIINE MTHOBEHHOE
HanpsKeHHE Ha COOTBETCTBYIOIEM HU3KOM YPOBHE.

Kareropuss monTaxka (mepenampspkeHus) Il kacaeTcsi 37€KTpUUECKOTO YpPOBHS MECTHOTO
pactpenenenust snekrpudectBa. OHa TpUMEHHMa K OOOPYIOBAHUIO, COCTUHEHHOMY C

TOPOJACKON ANIEKTPOCETHIO (MCTOYHUK MUTaHUSA EPEMEHHOTO TOKa).
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Crenenb 3arpsi3HeHUs

2-s1 KaTeropust

Onpenesienue cTeneHu 3arpsA3HeHUs

Kateropust 3arpsi3HeHust 1: OTCYTCTBUE 3arpsi3HEHUM WM CyXU€ HENPOBOIAIINE 3arpsi3HEHUS.
3arpsi3HEHMST TaKOTO pas3psiia He OKas3bIBAalOT BIMSHMSA Ha pabory mpubopa. Hampumep, sto
YHCTOE NOMELIEHUE WIN IIOMEIEHUE ¢ KIMMaTHUECKUM KOHTPOJIEM.

Kareropust 3arps3HeHHs 2: OOBIYHO BO3HHKAIOT TOJBKO CYXHE HEMPOBOISIINE 3arps3HECHHS.
WHorna MoXXeT BO3HUKATh UX BPEMEHHAs TPOBOANMOCTE BCIIEICTBHE 00pa30BaHMs KOHICHCATA.
Hampumep, 3T0 00BIYHOE TIOMEITIEHHE.

Kateropust 3arps3HeHus 3: npoBOASIIUE 3aIPA3HEHUS WIM CyXHUE HEPOBOIAILUE 3arpsA3HEHNU,
CTaBIIINE MIPOBOISIINMHE BCIIEACTBHE 00pa30BaHMs KOHAeHcaTa. HanmpumMep, ynuaHas 1miomaaxa
C 3aIIUTHBIM HaBECOM.

Karteropust 3arps3HeHust 4: TIOCTOSIHHbIE IPOBOASIIME 3arpsA3HEHUS, BbI3bIBa€Mble
IPOBOJSIIMMY IIBUIBIO, JOXKIEBOW BOAOM unM cHeroM. Hampumep, OTKphITas yaudHas

IUTIOIIA KA.

Kareropus 6e30nacHocTH

Kareropust 1 — 3azemmsiemoe uzaenue.
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Yucrka u yxoa

Yxon 3a npubopom
He ycranaBmuBaiite mnpuOOp Ha MeCTe, IOJIBEPTaIOIIEMCsl JUTUTEILHOMY BO3JICHCTBHUIO

COJTHEYHBIX JTy4YeH.

Yucrka npudopa
Heo0xoanMo B COOTBETCTBHH C YCIOBHSMH IKCIDIyaTallid, HO PETYSPHO MPOBOAUTH YUCTKY
npudopa. Criocod OYHUCTKH CISTYIOIINI:

1. OTKIIOYUTH UCTOYHHMK MUTAHUS.

2. TlpoTepeTh OT MBUIM HAPYKHBIE MOBEPXHOCTH MPUOOpA, UCTIONIB3YS BIAXKHYIO, HO HE
MOKPYIO MSTKYIO TPANKY (MOXHO HWCIONB30BaTh IMAJSIINE MOIOIINE CPEJCTBA WU
YUCTYI0 BoMy). OunIias KUIKOKPUCTANTNICCKUN AUCIUICH, OyIbTe BHUMATEIbHBI — HE

nolfapananTe Npo3pavyHbIi 3alIUTHBIN SKpaH.

Buumanue
Bo wu3bexxanue mojsoMku TpuOOpa HE MO3BOJISIUTE IMOMNAJaTh HAa HEr0 HUKAKUM

CIAKHUM KHUIKOCTAM.

IIpenynpesxaenue

>

Bo u3bexanne KOPOTKOI'0 3aMbIKaHUA BCJICACTBHUC HaJIMYUWUA BJIAard U OIACHOCTH
HaHCCCHUA (1)I/I3I/I‘~ICCKOI‘O Bp€aa MICpCOoHally IMeEpea HOBTOpHOﬁ nojavyeil muTaHus

ybeauTech, 4To MpUOOp yKe BHICOX.
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Oco0Oble ykazaHus, CBA3aHHBIE C IKOJIOTHEN

Hmwxecnenyomuii CUMBOJI 03HayaeT, YTO JaHHas MOPOAYKIHMS OTBEYaeT TPeOOBaHUIM
EBpocoro3a, BbelpaboTaHHBIM Ha ocHoBaHuH JgupekTuBbl 2002/96/EC  «O06 orxomax

AIIEKTPHYCCKOTO U AIEKTPOHHOTO 000PYIOBAHIISD».

|
Yuanzauus odopynoBaHus

HexoTopble BeliecTBa, coaepkKalluecss B JaHHOM H3/AEIMH, BO3MO)KHO, MOTYT HaHECTH Bpel
OKpYXXaloIlel cpeie W OpraHu3My 4eloBeka. Bo m3bexaHue momamaHusl BpEAHBIX BEUICCTB B
OKPYXAaIOIIyI0 Cpely WIH HAaHECCHHsS HMH yIep0a 3I0pOBBIO JIOAEH pPEKOMEHIYETCS
YTWIM3UPOBATh JaHHOE W3/ICNHE, MCIOIb3yS HaJIeKaIlHe CIIOCOOBI. DTO MO3BOJHT OOINBIIEH
4acTH MarephajioB OBITH 3aHOBO HCIIONB3YEMBIMU WM TepepaOOTaHHBIMHU. s moiydeHus
CBSI3aHHOW C NAaHHBIMHU IIPOIEAypaMH MH(OpManuK oOpamaiTeck B MECTHBIC KOMIICTEHTHEIC

OpIaHBbI.

Kparkoe onucanume unudposoro ocuuiorpada

cepuu DS1000Z

DS1000Z mpencrasnseT co00l BBICOKONPOU3BOAUTENBHBIN HU(POBOH ocumiuiorpad Ha
0aze TtexHonormii UltraVision. OH xapakTepu3yeTcsi MaKCHMajlbHOH TIyOMHOH TaMsTH,
OIMPOYAUIINM ~ JAWHAMHYECKAM  HWHTEpBaioM, dS(QCKTHBHOCTBIO  AWCIUICS, BBICOKUM
KO3(D(HUITMEHTOM 3axBaTa BOJH W HAJIWYMEM IIOJHOTO KOMIUJIEKTAa TPUITEPHBIX (YHKIHI.
Jannsiit ocrmuiorpad SBISIETCS €IMHCTBEHHBIM B CBOSM POJIE OTIATOYHBIM WHCTPYMEHTOM,
UCIIONIE3yEMBIM B HH(OPMAIIMOHHOM, aBHAIIMOHHOW, OOOPOHHOH cepax, BO BCTpamBaEeMBIX
CHCTEMax, KOMIIBIOTEpPaxX, UCCICIOBAHUIX, 00Pa30BaHUU U APYTUX 00NACTSIX.

DS1000Z siBrsieTcst caMbIM IOJTHOICHHBIM 110 (PYHKIMSAM M JIyUIINM I10 [TOKA3aTeNIIM
cpeay mudpoBBIX ocMILIOrpadoB ¢ MPOMyCKHOM crmocoOHOCThIO 10 100 MIm.

I'1aBHBIE 0COOCHHOCTH:

® [lomoca npomyckanust 100 MI'n u 70 MI'g

® lunosanmonnas texHonorusa Ultra Vision

® MakcumanbHas 9acTOTa AUCKPETH3ANH B peanbHOM BpeMeHu 1 I'BbIb/c

® Kosdpdumuent 3axpara BosH 30,000 ocrmumiorpamm/c (TOYEUHOE OTOOpAKEHUE)

®  OyHKIMHU 3alUCH, BOCIIPOM3BEICHHS, TOCTOSHHO OTKPBITOH 3allICH, aHAIH3a B PEalbHOM
BpeMeHH. MakcuMaibHbIH 00beM 3anucu 60.000 kagpos

® MakcumanbHBId 00beM maMsATH 24 MTouek (OMIIMOHHO), 00beM MApTHH CTaHIAPTHOM

KOMIUIEKTauu — 12 MTouek
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®  OtoOpakeHue 0 MHOTOCTETICHHOH IIKaJe SPKOCTH

® Huskuil ypoBeHb IIyMa, HIMPOYAWINUM BEPTUKAIbHBIM JAMHAMUYECKMH MHTEpBAal OT
1MmB/nen. no 10 B/nen.

® 7-moimoBbii nucruteid WVGA (800%480) TFT LCD, oTueTnBas iBeTOBasi raMMa, HU3Kast
notpebsieMast MOIIHOCTb, JUIMTENbHBINA CPOK CITY>KOBI

® Perynupyemas pKOCTb CUTHAJIOB aHAJIOTOBBIX KaHAJIOB
® Bo3MoxkHas aBToMaTH4yecKkasi HacTpoiika 0TOOpakeHUs CUTHAJIOB ()

® KonuuecTBO (QyHKIMH Tpurrepa Jgocthraer 15, BKJIOYas MHOXECTBO  BHJIOB
MIPOTOKOJBHOTO TPUTTEPa

® (CrangaprHas KOMILJICKTAIHS OCHaIlcHa MapaJiyIeIbHBIM JIEKOJTUPOBAHUEM,

TIPEIOCTABIISIETCS MHOXKECTBO OIIIUH TI0 MOCIEI0BATEIFHOMY JIEKOIUPOBAHUIO

ABTOMAaTHYECKOE HM3MEPEHHE IMapaMeTpoB 24-X BHUAOB OCHWIIOTPAMM, H3MEPEHHUS C

(yHKIHEH CTaTUCTUKH
JetanpHas GyHKUUS OTJIOKEHHOTO CKAHUPOBAHUSA
Berpoennas ¢pynkuus FFT

(DyHKHI/IH MaTEMaTH4YCCKUX onepaunﬁ C KpaTHbIMH CUTHAJIaMU

@DyHKLUS TOIMYCKOBOH MPOBEPKH (TOJICH/HETO/IECH )

2 BCTPOEHHBIX KaHaja, PyHKIUS UCTOYHMKa curHama 25 MI'u (tonbko ans DS1074Z-S,
DS1104Z-S)
Pa3zbemsl ctannaptaoi komrekranuu: USB Device, USB Host, LAN

CootBerctBue crangapraM LXI-C mpuOoOpoB, BO3MOXKHOCTH OBICTPO, SKOHOMHO U
BEICOKO3(D(hEKTHBHO CO3JaTh U IIEPEyCTAaHOBUTH U3MEPHUTENBHYIO CHCTEMY

[Monneprkka ynaaeHHOTO KOMaHAHOTO yIIpaBJICHUS

BerpoenHnas cuctema moMoIy, yAo0HOE MOTydeHe HH)OPMAIIH

Hoz[z[epnq(a MHOXCCTBA A3bIKOB, BBOJ Ha KHUTAWCKOM M QHTJIMMCKOM SI3BIKaxX

OpuruHaIbHBIA TOHKAH MPOMBIIUICHHBIN JU3aiiH, y1oOHas padoTa
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Kpartkuii 0030p coaepkanus

0 1 Beenenne

0 2 Hacrtpoiika
BEPTUKAJIBLHOI CHCTEMBI
0 HIRIRBERTLR.
0 4 HacTpoiika cuCTeMBbI
JIMCKPETU3ALNN

0 5 TpurrepubIii
ocruuiorpad

0 6 ITpoBenenue
U3MEpEHU

7 7 IIpoToKkoJibHOE
JIEKOJTUPOBAHNE

8 8 KoHTpoJbHBII
CHTHAI

99 JlonmyckoBasi
MpoBepKa (TOJICH/HETO/ICH )
10 10 3anuck, curaana

11 YopagBjenue

0TOOpaKEeHN EM
0 12 McTOYHHMK CUTHAIIa

13 CoxpaHeHnue u

0 14 Hacrtpoiika
HKIIMI CUCTEMEI

0 15 YnaneHHoe
yIpaBJcHHC

016 YcrpaHneHue
HEHUCIpaBHOCTEN

0 17 Texuuueckue
rnapameTpbl

0 IIpuiaoxenue

Onucanue MOATOTOBUTENBHBIX paboT TMepel dKCILTyaraluei
npuoopa, a TakxkKe MPeABAPUTEIFHOE 03HAKOMIICHHE C TIPHOOPOM.
Onucanue GyHKIUN BEPTUKAITBHOW CUCTEMBI OCITHILIOrpada.

Onwucanne QyHKIMA TOPA30HTAIBHON CHCTEMBI OCIIILIOrpada.
Onucanue GYHKIUN CHCTEMBI TUCKPETH3AIINY.

Onucanue MeTOJa TPUITEPa, CLUENKHU TPUITEPa, BHIPABHUBAHUS
TPUITEpa, BHEUIHErO TPUITEPa M PA3NIUYHBIX THIIOB TPHUITEpa
ocmuiorpada.

OnucaHue MPOBEACHHUS MATEMATHYSCKHUX OIEpaliii, KypCOPHBIX
MU3MEPCHUN M aBTOMAaTUIECKUX U3MEPCHUI.

Omnucanue ACKOAUPOBaHUSA BXOJAHOI'O CHUrHajla MpPH [TOMOIIH
0OBIYHOTO TIPOTOKOJIA.

OnucaHue CpaBHEHUS BXOAHBIX CHUTHAJOB MpU  IOMOIIU
KOHTPOJIBHOH OCHMITIONPaMMBI.
Onucanue M3MEPEHUs BXOAHBIX CHUTHAJIOB TP  IOMOIIU

JIOMYCKOBO#M MPOBEPKH.

Onucanue aHanu3a BXOAHBIX CHUI'HAJIOB NpU MNOMOINU 3aliucCu
OCLIUUIOTPAaMMBI.

Onucanue ynpaBieHUs! 0TOOpaxkeHneM ociiuuiorpada.
Onucanue Merona byHKIUH
MCTOYHHUKA CUTHAJIA.

Onucanue COXpaHCHUs U U3BJICUCHUS PE3yIbTaTOB M3MEPEHUA, a
TaKXe HaCTpOeK ocumiuiorpada.

OnucaHue HACTPOWKH YJAJCHHBIX Pa3beMOB, COOTBETCTBYIOMINX
(GYHKIHIA CHCTEMBL.

OnucaHue ynajJeHHOTOo yIpaBlieHus ocuuuiorpagom.

WCIIONIb30BAaHUSI  BCTPOCHHOM

Onucanne 00pabOTKM YACTO BO3HUKAIOIINX HEHCIPABHOCTEH
ociiorpaga.

ITepedyeHb TEeXHHYECKHX TMOKa3aTesiell M OOMIMX TEXHHYECKHX
napaMeTpoB ocumiiorpada.

Wudopmanus o JOMOTHUTENEHBIX ACTANIX U OMIIHSIX.

YciioBHBIE 0003HAYEHHS B JOKYMEHTAI[UH:

Knasumm nepenHeil manenn: 0603HaYal0TCs] CAMBOJIAMH C paMKOH, HarpuMep: [Storage

KnaBumm MeHI0: 0603Ha4ar0TCsi CHMBOJIAMH JKUPHBIM HMIPUQPTOM Ha IBETHOM (hOHE, HApUMep:

Tumn coxpaHeHust

ITocnenoBaTenbHOCTh CHCTBHIA: 0003HAYAIOTCS CTpENKol “—”, Hampumep: [Storagel — Tun

COXpaHEeHHs
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JKupHBIM mIpu¢TOM CHHETO I[BETa C MOAYEPKUBAHUEM 0003HAUAIOTCS CCBUTKH, K IPUMEPY,

CoxpaHeHue u

Pyuka ynpasneHusi:

O0o03HaYeHHe Pyuka ynpasjenusi | OGo3HauyeHue Pyudka ynpasJieHust
MHoro¢yHKIHOHAIb BepTHKaIbHO Pyuka ynpaBnenus
Has py4ka SCALE BEPTUKAIBHOU
YIpaBICHUS IIKaJIOH KaHasa

TopusoHTansHo Pyuka ynpaBnenus BepTHKaIbHO Pyuka ynpaBnenus

SC ALE TOPU30HTAJILHOU Position o BEPTUKAJILHOIO
KON CMCIICHUS KaHAIa

TopusonTansHo Pyuka ynpaBnenus Tpurrep LEVEL Pyuka ynpaBnenus

Position TOPU30HTAIBEHOTO YPOBHEM TpUITEpa
CMEIICHHUS

YenoBus conep:kaHus AOKyMEHTALMH:
JlaHHBIN CHPaBOYHHUK COINEPKUT MHCTpyKLUMI0 Ha npumepe DS1104Z-S, copepxxumoe

HWHCTPYKIHUHU TAKKE OXBATBIBACT IMOJIHOCTHIO BCC q)yHKIII/II/I 1 XapaKTCPUCTUKU APYTUX MO)leJIeﬁ.

Monenu, Bxoasimue B cepuro DS1000Z:

Mogeanb HInpuna Kanan CrenuajbHoe Jlornueckui
M0JI0ChI NporpamMMHoe KAJBKYJSITOP
qacToT o0ecmeuyeHne

DS1204Z 200MHz 4 Her Her

DS11547 150MHz 4 Her Hert

DS1104Z 100MHz 4 Her Her

DS1074Z 70MHz 4 Her Hert

DS1204ZA 200MHz 4 RS232,12C,SPILUSB Her

TPUITEPHI U IEKOAEPHI
DS1154ZA 150MHz 4 RS232,12C,SPI,USB Her
TPUTTEPHI M IEKOJEPHI
DS1104ZA 100MHz 4 RS232,12C,SPI,USB Hert
TPUTTEPHI U JIEKOACPHI
DS1074ZA 70MHz 4 RS232,12C,SPI,USB Her
TPUITEPHI U IEKOAEPHI
MSO1204Z 200MHz 4 Her Jlonmueckmit
KaIlbKYIISITOP
(AND,HeTtR,0OR),
(YHKITMOHATBHBIN
aKTHBATOP

MSO1154Z 150MHz 4 Her Jlomuuaeckuit

KaJIbKYJIATOP
(AND,HeTtR,0OR),
(OYHKITMOHATLHBIH
aKTUBATOP

MSO1104Z 100MHz 4 Her Jlonmueckmit

CrpaBo4Huk none3osarens DS1000Z XIV




RIGOL

KaJBKYJIATOP
(AND,HetR,0OR),
(YHKIIMOHATLHBIN
AKTHBATOP

MSO1074Z

70MHz

Her

Jlonuyeckuit
KaJIBKYIISITOP
(AND,HetR,0OR),
(YHKITMOHATBHBIN
aKTHBATOp

MSO1204ZA

200MHz

RS232,12C,SPLLUSB
TPUITEPBI U IEKOAEPHI

Jlomuuaeckuit
KaJIbKYJISITOP
(AND,HetR,0OR),
(YHKIIMOHATLHBIN
aKTHBATOp

MSO1154ZA

150MHz

RS232,12C,SPL,USB
TPUITEPHI U IEKOAEPHI

Jlonuyeckuit
KaJIbKYIISITOP
(AND,HetR,0OR),
(GYHKIIMOHATLHBIN
AKTHBATOP

MSOI1104ZA

100MHz

RS232,12C,SPL,USB
TPUITEPHI U IEKOAEPHI

Jlonmueckuit
KaJbKYJIATOP
(AND,HeTtR,0OR),
(DYHKITMOHATLHBIH
aKTUBATOP

MSO1074ZA

70MHz

RS232,12C,SPL,USB
TPUITEPHL U IEKOAEPHL

Jlomuuaeckuit
KaJIbKYJSATOP
(AND,HetR,0OR),
(YHKIIMOHATILHBIN
aKTUBATOP
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Conep:xkanue
TapanTuu 1 Heo0X0AUMAasI K 03HAKOMJIEHH 0 HHGopMaIus I
TpeOoBaHus 0€30MACHOCTH I
OO6mme TpeGoBanus 0€30MACHOCTH 11
TepMHHBI U CHMBOJIbI, CBSI3aHHBIE C 0€30MACHOCTHIO \%
Kunaccudgukanus usmepeHuii VI
TpeOoBaHusl K BEeHTHJISIIIUU VI1
Pa6ouas cpena VIII
YucTka 1 yxon X
Oco0ble ykazaHus, CBSI3AHHBIE € IKOJIOTHE XI
Kparkoe onucanue ungposoro ocuusuiorpaga cepuu DS1000Z XI
Kparkuii 0630p conep:xanusi XIIT
1 BBenenmne 1
OO6mast npoBepka 2
Buemnue raéapursl 3
IpendkcniiyarauMoOHHASA NOATOTOBKA 4
PerynupoBaHUe MOIAEPHKHUBAIOIIHIX HOMKEK ...uververueerrenrenrerreereenuenseneereensenseseeeensensenses 4
TTonCOEAMHEHNE K BTEKTPOITUTAHHEO ...cuvveeureenureerureenieeeniteeniueesareesbeeenseeessseesseessseeans 4
TIpOBEPKA MPHU BKITFOUCHHMH ... .eeeneveeruriernreeentteenireesateesbeeenteeessseesaseesabeesseeensseensseesseenns 5
TTONCOCTMHEHUE TIPOOHIKA ......eeeuveeereeeeeenreeereseeesereseeesseesseesseesueesseesseesseesseesseesseesseesseens 5
DOYHKIUOHATBHAS TIPOBEPKA. ...ceuvteenereerurierirtertteentteeniteesiteesbeesseesaseeessseessseesnseessseeenses 7
KOMITEHCAITHST TIPOOHIKA .......evveeeieeeieeiieeeieeiteseeesiteeetesttesteesteesaeesteeseeesaeesseesseesseesseenseens 8
OO6mmii 0030p nepeaHei maneIu 9
OO6mmii 0630p 3aaHel MaHen 10
Kpatkoe onucanune pyHKIUI epeaHeli MaHe u 12
BEPTUKATBHOE YIIPABIIEHHUE. ......eeruveeeuiieeiieeniieeeaiee sttt eniteesateesabeesabeeenbteesaeeesaneesabeeennees 12
TOPUBOHTATBHOE YIIPABIIEHHE ..c..uveeeutieeniieenireeniteeeiteenieeesateesateesbeeenseeesaseesaneesabeeensees 14
VIIPABICHHIE TPUITEPOM. ....uvveenerierurieriteeniteenireesreestteanseeessseesseesaseeesseeessseesseesnseeensees 15
TTOITHOE OOHYIIEHHE ......eevueeeiieriieeiieeiieeiteeiteeeteeetesttesatesetesaeesaeesaeesaeesaeesneesseesseesseenseennes 15
ABTOMATHYECKOE OTOOPAKEHUE CUTHATIOB ......vverereerereeesieesieesieesseesseesneesseesseesseesseennes 15
ONEPATUBHOE YIIPABIICHHE ......eeeuereenerierureerrteeiteenieeesuueesteesaseeensteesaseesbeesbeeenseeensseens 16
EDUHUYHBIN 3aITYCK TPUTTEPA -..eeuveeeutieeiieenireenreesiteeniteesiseesteesbeeesseeessseesaneesseeensees 16
MHOTOQYHKIIMOHATBHAS PYUKA YIPABICHHS «..eovvvenerererereeereeerieesseesieesneesseesseesseesseenees 16
DYHKIAOHATBHOE MEHEO «...ceutieeiteeniieeniteentteeaiteeniseesiteesseesabeeessaeesaseesseesabeeenseeenneens 17
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TIETATD ..ttt ettt e sttt e et e bt e s bt e sabeeebeeesbbeesanea s 18
Moan3oBaTeanckuii mHTEPPeiic 19
Hcnoab3oBanue 3aMKa 6e301aCHOCTH 23
Hcnonb3oBanne BCTPOCHHON BCIIOMOTaTeIbHONW CHCTEMBI 24

2 HacTtpoiika BepTUKAJbHOI CHCTEMbI 1
BkJroueHne KaHAJIOB 2
Cuenka KaHAJIOB 3
OrpanuyeHue M0JI0CHI MPOMYCKAHUSA 3
IepenaTouHoe 4ucI0 NPOOHUKA 4
IIporuBodasa curaana 5
BeprukanbHas mkaja 5
BepruxanabHoe ykazaHue 6
EnuHunb1 n3mMepenns Kojaedanui 6
MeTkH KaHAJI0B 7

3 Hacrpoiika ropu3oHTaJIbHOI CHCTEMbI 1
OTi10:KkeHHOE CKAHUPOBaHHUE 2
Pe:xxumMbl BpeMeHHO# pa3BepTKH

YT PEIKIIM ittt ettt ettt e et e st e e bt e e be e e eab e e sabeeembeeebeeeneeanneeanns 4

D G G 1157 /1. S OSSP UOROUPRUPRTOPPIN 4

PEKHM ROIL......oiiiiiiiieii ettt ettt ettt et et ete et enes 7

4 HacTpoiika cuCTeMbI JTUCKPETH3ANNHA 1
Metoabl moJry4eHust 2

OOBITHBIH .....evveeeveeireeeteeeteetesetesttesteesseesseesseesseesseenseesseenseesseeseeseenseensesnsesnsesnsesnsesnsennes 2

L0011 2 (51T 2

[TUKOBOE IETEKTHPOBAHIIEC ... ..eeeueeeeueeerurierteesteeeateeesuteesateesabeeanseeaabeeessseesaseesnseesseeeens 4

BEBICOKOE PABPEIIIEHUIE ...c...eeueieeniiieiite et te et te et ettt ettt et e st e et e e bt e e bt e e sabeeeabeeeabeeeneee 4
Sin(x)/x 4
YacroTa AMCKpeTH3ANUA 5
I'nyouna namsatu 7

5 TpurrepHslii ocuuyiorpadg 1
HcTounuk Tpurrepa 2
Merton Tpurrepa 3
Cuenka Tpurrepa 5
BbipaBHUBaHUe TpUITEPa 6
CHUIKeHMe YPOBHS LIyMa 7
Tunsl Tpurrepa 8
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TPUTTEP C 3AMYCKOM TIO (DPOHTY ..eevveereeureaererireseesseesseesseesseesseesseesseesseesseessesssesssessseenns 9
TPUTTEP TIO TITHPHHE FIMITYITBCA ...eenetieeutieeurieeuteenuseesuseesseeenseeesnseesaseesseesseeesseeesaseens 11
TPUTTEP TIO TPATIICHTY ...c.uvieeneieaiiieeiiieatteetteeaiteesueeesateesbeeeabeeesateesabeesbeesbeeenneeesaneens 13
TPUTTEP TIO BUIECOTACTOTAM ...eeeuueeeurierurieasieeuteenueeesaueesstesaseeessseesaseesseeenseeenseeesnseens 16
TPHTTEP TIO KOILY -t uvvteuteeeutieetieenittesitteeatteetteeateesuteesabeesabeeebeeesbbeesabeesabeeenbeeenseeesaneans 18
TPUTTED IITHTEITBHOCTH .....eeeutieeniteeeuteestteetteeauteesueeesaseesbeeeasteessseesabeesabeesbeeensseesaseess 20
Tpurrep 1mo JIUMUTY BPEMEHH (OTIIIAOHHO) «....vvervrerrerrensrenseensresseesseesseessesseenseeseenses 22
Tpurrep 1mo 3aAep>KKe UMITYIIBCA (OTIIIHOHHO ).....vveuveerreerrereensrenseenseenseenseenseesseesseenses 24
Tpurrep 1mo JIUMUTY UMITYIBCA (OTIIAOHHO).....eeuvveererrensrenseensrenseesseesssesseesseenseesaenses 27
Tpurrep ¢ 3aICPIKKON (OTIIIHOHHO )...cuveeureenreenreenreareeseeseeseeseeseesesssessessesssesssesnses 29
Tpurrep Mo BpeMeHH MPEAYCTAHOBKUA U BPEMEHH BBITEPIKKH .....oevuveeruveerieeanieeanneenns 32
Tpurrep ¢ 3amyckoM M0 N-MY QPOHTY (OTIIIHOHHO) .....eevverrerrerreenreeneeenseenseenseenseenees 34
TpUrrep RS232 (OTIIHOHHO) ....eeuvieiiieiiieiieieeiteie et eieeteeteeseeseenseenseensesnseensesnsesnnes 36
TPUTTEP 12C (OTIIIHOHHO) ....vveuveeneieniieneieieeieetteteeseeteesseeseenseenseesseesseesseesseesseesseenses 38
TPUTTEP SPI (OITIIHOHHO) ....veeuvieneieiieiieiteitettesteeteeteenseesseesseesseesseenseesseenseenseesseennes 41
BbIX01HOII KOHHEKTOP TPUITEpPa 44

6 IIpoBenenne u3mepenuii

MaremaTu4eckue onepanuu 2
(O8] (07210532 17 (<SSO OO STPRSPPPR 2
BEBITHTAHIIE. ...ttt ettt st e et e e bt e e be e e sate e sabeesmteeenee 3
VMHOMKEHIIC «...ceenutteeitieeutieette e ettt e eateesabeesbe e e bt e e shteesabeesabeeeabee e beeeeabeesabeeenbeeabeeenneeanaseanns 4
B (o1 () 1 (S USSP UUPRRRUPPRN 5
R T ettt bttt h e bt a et b e bt e a e bbb ettt aeen 6
OMEPAITHIT (VD) .ttt et ettt et e sabe e sabee e 10
OmeparTlIsT «UTIHIN ....ooeiiiiiii ittt sttt 12
Ornepatiiisi «VICKITFOUATOIIIEE HITHD «....veeeuvreeereenuteeseeesteesseeenueeessteesnseesseesbeesnseeesuseens 14
Omepartlist KHE ..o 16
VIHTETPHPOBAHIE .......coneeieeitie ettt et ettt et ettt st e e bt e s it e st e sabeeebeeesaeeesaaeans 18
JIUDDEPEHITIPOBAHIIE ......eeceveereeereeeieeiieeieeeteeeteestesaresseesaeesseesseesseesseesssesseesseesseesseenses 19
KBAIPATHBIT KOPEHB .. ...eeiutieeitieiitieeiiieeite ettt ettt e st st e e it e e sit e e st e sbeeebeeesaeeesare s 21
Bl (103 07420505 17 00 () i 10) (1 1) OSSR 22
HaTypasbHBIC TOTAPHMDMBL ........cveerieereeeeeieenstenseenseenseenseenseesseenseesseesseesseesseesseesseenses 23
TAHITEKCDBL. « ettt e e et e e e e e e e et taeee e e e e e teaaaaeseeeetaaaaaaesseeeeeannnaaaaaes 24
AOCOITIOTHBIE BEITHUIHBI ......veeuveeereenreeereenresnresnresseesssesssesssesseesssesseesseesssesseesseesseesseenses 25

ABTOMaTHYeCKHE U3MePeHUs 26
beictpoe n3meperne nocsie AUTO) ... 26
N3mepenue 24 nmapaMeTpOB MPU TOMOIIH OTHON KHOTIKH .....eeeeveeruveerveeeieeenieeennnean 27

CrpaBo4Huk none3osarens DS1000Z XVIII



RIGOL

NBMEPEHUS TACTOTOMEDA ...cneeieniieeniieeiieeiieeeiieeeieeeieeeiee e eenaees

HacTpOHKa H3MEPEHHUM] ......ceeruiieiiieiiieiiieeieeeiee ettt

OOHyneHne n3MepeHu i

TTOITHOE MIBMEPEHHUE ......eeenevieniiieeiieeiie ettt ettt et e iee e

DYHKITUS CTATHCTHKI . ...c..utteeutteeuteeanteesstessteeauteesaseesaseesseeeasteessseesaseesseesnseeessseesnseens 37
KypcopHble u3mepenus 38
PYTHOM PEIKIIM ...ttt ettt ettt ettt e bt e e bt e et e e saaee s 39
PEKHUM OTCIHEIKHBAHMSL. .....euveeuveenreenteenieeieeteerteteeieebeenteenseenbeenbeesbeenneenbeenseenseenseenses 42
ABTOMATHUCCKII PEIKHM. .....cenuvierurieetieenuteeauseesseeeasteanseeesaseesstesseeesseeesnseesseesseeensees 44
7 IIpoTOKOIBbHOE TEKOXUPOBAHNE 1
IMapannenbHOe TeKOANPOBaAHNE 2
JexomnpoBanne RS232 (onumoHHO)
JexomupoBanne 12C (onumnoHHO) 12
JdexogupoBanue SPI (onumnonHo) 16
8 KoHTpoabHbIil curaaji 1
3anyck ¢pynknuu REF 2
Br10op ncroununka REF 2
PeryaupoBanue orodpaskenns curianos REF 4
CoxpaHeHHe Ha BCTPOEHHYIO NaAMATh 4
Hacrpoiika uBera 4
BoccTraHoB/1eHHEe KOHTPOJIBLHOIO CHIHAJIA 5
Ilepenoc Ha BCTPOEHHYIO UJIH BHEIIHIO MAMATH 5
IlepeHoc U3 BCTPOEHHOI WM BHEIIHeH MaMATH 5
9 JlomyckoBasi mpoBepKa (rogeH/HeroeH) 1
3anmyck 10nycKOBOii MPOBEPKH 2
Bb160p ncTouHNKA 2
O0pa3uoBbIii 1MaNa30H 2
HN3mepenns u BIXO 3
CoxpaHeHnne HOpM H3MepeHMit 4
H3BieyeHne HOPM U3MepeHNH 4
10 3anucek curaajaa 1
Hacrtpoiika BocnpousBeaenus 2
Hacrpoiika 3anucu
11  VYopasieHue oToOpaxeHUeM
Bb160p TUNA 0TOOpaKEHUS 2
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Hacrpoiika nHepuUHOHHOCTH 3
Hacrtpoiika spKkocTH CHTHAJIA 5
Hacrtpoiika ceTKn MOHMTOpa 5
Hacrtpojika IpKoCTH CeTKH 5
12 UcToyHUK CUTHAJIA 1
BrIxoaHo# 0230BBLIH CHTHAJ 2
BBIXOTHON CUHYCOUAANBHBIM CUTHAL.......ceeeeuevreereereeeeeneeeesnnneeessnsseeesssseessnnsneessssseeennns 2
BBIXOTHON MPSAMOYTOTBHBII CHUTHA. ... .uvveeeeerreeesnreeeeenseeessnsneesssssneessssseesssseeessssseeesns 4
BBIXOTHON MHIIO00PAZHBII CHTHA. ... .ccvveerereerereesseeesseeeseseessseesseesssesessseessseessseesssesans 4
BBIXOTHON UMITYIIBCHBIM CHTHAII ......eeeeeerreeeenreeeesnnnneessnseessnnseeessnssneessssseessnnseeessnsseeennns 5
BBIXOTHO! TIPSIMOM CHTHA .....vvveeeeviieeeiieeeeeneeeesenseeesssseeesasseeessnssneessnsseesssssneessnseeesnns 5
BBIXOTHON TITYMOBOM CHTHAL......c.uvveevreesereesereeseseessseesssesessseessseesssessssessssseessseesssessssesnns 6
BrIxXonHoii BCTPOEHHBIN CUTHAJ 7
BrixonHoii caydaiiHbIi cUrHAJ 12
335 (370] oI o3 0w -1 RSO 14
COBIAHNE CHTHAIIOB .....euveeuteenteenteenteenteeseeteeseenseenseeseenseeseeseenseenseenseenseesseenseesseenses 14
PEAKTUPOBAHIE CHUTHAIIA. ........veerveeeereeereesereeaseeesreessseessseesseesssseessseessssesssesssseensnes 16
Monyasiuust 18
13  CoxpaHeHue U H3BJICUEHHE 1
Cucrema coxpaHeHHs 2
Tunsl coxpanenus 3
CoxpaHeHnue 1 U3BJie4eHUE HA BCTPOCHHOM MaMSTH 5
CoxpaHeHnue 1 U3BJIeYeHUEe HA BHEIIHell NaMATH 6
Yupasiienne JUCKOM 8
BBIOOD THITA (DATIITA .....ooovveeeieieieciieeiie ettt ettt ettt ettt et e beebeenbeenseenseenee 9
Co3aHne HOBOTO JOKYMEHTA FUTH TIAITKH «...ceeuvveeureerureenueeenueeenueeesnseesseesnneesssseesaneens 10
VIATCHUAE (DAMITA FITH TTATTKH .....evveeereeereeereseressresseesseesssesseesseesseesseesseesseesseesseesseessesnses 13
[TepernMeHOBAHUE (DANITA MITH TIATTKH .........eeveenreenreeneeeseenseenseenseenseenseenseesseenseenseesseenses 14
OYHUIIEHNUE JTOKATTBHOM TTAMSITH ...eeeeeeeeeeeeeeeeeeeeeaeeeeeseeessennneeesseesssennaeessessseamnneassees 14
3aBoackue HACTPOIKH 15
14 Hactpoiika ¢pyHKIuMiA cucTeMbl
Kondurypauus ynanennoro unrepgeiica 2
HAaCTPOMKA LAN.......oiiiiieeiie ettt etee sttt et essb e e sstaesnseeassneessseessneesnseennns 2
(O 1700021 (0): %0207 (R U 2 J RS 6
JlanHbIe cUCTEMBI 7
G 3374 SRS 7
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STBBIK 1.ttt ettt h bt et e e e bt e s bt e e bt e e bt e e s abeesabeesbeeeane 7
CHCTEMHAS HHPOPMALITS .....eeveereeereeereesreseresresseesseesseesseesseesseesseessessseensesssesssesssessesnns 8
PerynupoBaHue TIPH OOPBIBE AIEKTPOITUTAHHES «......veevverereerrererenseenseessrenseenseesseesseenseenns 8
A BTOKOPPEKIIHIS «...ceeeeutteentieeniteesuteesuteesbte ettt esuteesabeesabeeabeeeabeeesabeesabeeanbeeenbeeennneasnseans 9

15 YnanenHoe ynpasJieHue

Ynpasaenne yepe3 USB 2
Ynpasiaenue yepe3 LAN 6
16 Ycrpanenue HemcnpaBHOCTelH 1
17 Texunueckue napamMeTpbl 1
Ipunoxenne 1
IMpuaoxkenune A: 1ONOJHUTEIbHbIE T€TAJIH U ONMINHA 1
Ipuaoxenne B: 0cCHOBHBIE MOJI0KEHUS] TAPAHTHHHOTO O0CTYKUBAHUS «everveereresancsancss 3
Hpuaoxenne C: BONPockl WM KOMMEHTAPUH K JOKYMEHTALIUU 4

Yka3zareian 1
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1 Beenenue RIGOL

1 BBenenue

I[aHHa}I r1aBa COICPKHUT OIMMCAHUE IJIaBHBIX MOMCHTOB HepBH‘IHOﬁ OKCIITyaTalunu

ocrmuiorpada, crnocoObl JKCIUTyaTallddl IepeqHed W 3ajHell maHenei ocmuniorpada,

MOJIb30BATENILCKOTO MHTEp(delica, a TaKKe BCTPOSHHON BCIIOMOTaTeIbHOM CHCTEMBI.

1.

Conep:xaHrie JTaHHOW TJIaBBIL:

Oo01as npoBepka

IIpoBepka TPaHCNOPTHPOBOYHOM YIAKOBKH

B cnyuae ecnu TpaHCHIOPTUPOBOYHAs yIaKOBKAa MMEET IMOBPEXKIEHUS, MOXKalyiicra,
OCTaBbTE MOBPESKICHHYIO YIIAKOBKY HIJIM BUOPOCTOMKIE MaTepHaibl 0 TEX HOp, ITOKa
npubop HE TPOHAET OKOHYATCHBHYIO IIPOBEPKY, a TakXKe OIJIEKTPUIECKHE U

MCEXaHNYCCKHUEC UCITBITAHUA.

B ciiydae BO3HWUKHOBEHHs TOBPSKICHUN mpubopa W3-3a TPAHCIIOPTUPOBKU
I'py3oornpaButens cBs3piBaeTcs ¢ [lepeBO3YMKOM Uil pPEUICHHS BOMPOCOB
komrieHcamu. Kommanust RIGOL B maHHOW CHUTyalnMy HE TPOW3BOIUT O€CIIaTHBINA

PEMOHT WJIU 3aMEHY.

IIpoBepka ycTaHOBKH
B ciydae ecnu mMEIOTCS MeXaHHYECKHUE MOBPEKACHUS WIM HEIOCTada, WiIH MprOop
HE TIPOIIEN IEKTPUICCKOC W MEXaHWICCKOE HCIBITAHUS, IOKATYHCTa, CBSHKUTECH C

Bammm qunepom kommaanu RIGOL.

IIpoBepka A0NMOTHUTETbHBIX eTaJIeH
[Moxxamyiicra, mpoBeAWTEe TPOBEPKY IOMONHUTEIBHBIX JETajiel B COOTBETCTBHHU C
YIIaKOBOYHBIM JIFICTOM, €CIH HWMEIOTCS TIOBPEXKICHUS WM HEAOCTada, CBSDKHTECH C

Bammm qunepom kommaanu RIGOL.

BHenmaue radapurhl

R IRIRE 5 FYE

OO0umii 0630p mepeaHei MaHean
OO0mmii 0030p 3aaHel NaHeJIn

CrpaBo4Huk none3osarens DS1000Z 1



1 Beenenue RIGOL

KpaTtkoe onncanue dyHKIMH nepeaHeil NaHeIn

CrpaBo4Huk none3osarens DS1000Z 2
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Ioan30BaTenbekuii HHTEPGEC

CrpaBo4Huk none3osarens DS1000Z 3
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| Mcnosib30Banne 3aMKa 0€301aCHOCTH
|
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HMcnoyabp30BaHue BCTPOEHHOI BCIIOMOTaTeJIbHOM CHCTEMBI

CrpaBo4Huk none3osarens DS1000Z 5



1 Beenenue RIGOL

Oo0mas npoBepka

4.

IIpoBepka TPaHCNOPTHPOBOYHON YIAKOBKH

B cnyuae ecnu TpaHCIOPTUPOBOYHAs yIaKOBKAa MMEET IOBPEXKIEHMS, MOXKalyiicra,
0CTaBbTE MOBPESKICHHYIO YIIAKOBKY HIJIM BUOPOCTOMKIE MaTepHaibl 0 TEX HOp, ITOKa
npubop HE TPOHAET OKOHYATCHBHYIO IIPOBEPKY, a TakXKe OIJIEKTPUUECKHE W

MCEXaHNYCCKHUEC UCITBITAHUA.

B ciiydae BO3HWUKHOBEHHs TOBPSKICHUH mpubOopa W3-3a TPAHCIIOPTUPOBKU
I'py3ooTrnpaButens cBs3piBaeTcs ¢ [lepeBO3YMKOM i1 pPENICHHUS BOMPOCOB
komrieHcanuu. Kommanuss RIGOL B maHHOW CUTyalnMy HE TPOW3BOIUT OeCIIIaTHBINA

PEMOHT WJIU 3aMEHY.

IIpoBepka ycTaHOBKH
B ciydae ecnu mMEIOTCS MeXaHHYECKHUE MOBPEKACHHS WIM HEIOCTada, WiIH MpUOop
HE TPOIIEN IEKTPHICCKOC W MEXaHWICCKOE HCIBITAHUS, IOKAITYHCTa, CBSHKUTECH C

Bammm qunepom kommaanu RIGOL.

IIpoBepka A0NMOTHUTETbHBIX eTaJIeH
[Moxxamyiicra, mpoBeAWTE TPOBEPKY IOMONHUTEIBHBIX JETaliel B COOTBETCTBHHU C
YIIaKOBOYHEBIM JIFICTOM, €CIH HUMEIOTCS TIOBPEXKICHUS WM HEAOCTada, CBSDKHTECH C

Bammm qunepom kommaanu RIGOL.

CrpaBo4Huk none3osarens DS1000Z 6
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BHemnue radapursbl

313.1

160.8

. U3M.. MM

122.4

o

Puc. 0-2 Bug c6oky En. usm.: MM
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1 Beenenue RIGOL

IpexdkcmiryaranioHHast NOArOTOBKA

PerJII/IPOBaHI/Ie MOAACPKUBAIOIINUX HOMKEK

PerynupoBanue MNONAEPKHUBAIOLIMX HOXKEK MO3BOJIUT WM CTaTh  IOJJEPKKON
ocriuiorpada ¢ BEpXHUM HAKJIOHOM, YTO TIO3BOJIUT CTAOMIBHO 3aKPEMUTh OCIHILIOTpad

JuUIs Oosiee ynmoOHOUM paboThl M HATMIITHOCTH MOHUTOPA.

Puc. 0-3 PerynupoBanre noaaepKUBAIOLIIX HOKEK

IToacoenuHeHune K INEKTPONMUTAHNTIO

Jansbril ociimuniorpad MoXeT OBITh MTOJICOSMHEH K CICAYIONIEMY BHIY MEPEMEHHOTO TOKa!
100-240 B, 45-440 I'u. [Toxamyiicta, UCMONB3YHTE 3IEKTPONPOBO M3 KOMITIEKTAIIUU AJIS

TIOICOCAMHEHHS TIPHOOpa K UCTOYHUKY AIICKTPOITUTAHUSL.

Pazsem JUIS TIOAKITIOYCHHUS IIEKTPOITUTAHUS

Puc. 0-4 Tlogcoenuuenmne K 3MEKTPONUTAHUIO

CrpaBo4Huk none3osarens DS1000Z 8



1 Beenenue RIGOL

HpOBepKa NP1 BKJIKYCHUH

Korz[a ocummorpa(p HaXoIUTCA B COCTOSAHUH MOIKIIOYCHHUA K JJICKTPHUYCCTBY, Ha)KaB Ha
[E—o

3amycTuTh ocumwmiorpad. B mpomecce mopkmioueHms ocumiiorpad MPOBOAWUT CEPHIO

o=y

KJIABUIITy SJIEKTPONUTAHUS B HUXKHEM JICBOM YyIIIy Ha TEpeIHel TMaHeIn , MOXKHO
ABTOJIMATHOCTHKH, TI0 3aBEPIICHUU CAMOJHMATHOCTUKU TOSBHUTCS CTPAaHUIIA BKITFOYCHUSI.
Ecmn nHa Bamem mpubGope ycTaHOBJIEHBI MPOOHBIE BEPCHH ONIMOHHBIX MPOTPaMM, Ha
JKpaHE IMOSIBUTCS [uajoroBoe okHo ‘‘Texymume omuu”’, 31ech BBl MoXeTe yBHAETDH
YCTaHOBJICHHBIC B JIaHHBIH MOMEHT THIIBI OIIWH, HAWMMEHOBAaHWS OIIMH, BEPCUU
ONIIMOHHBIX TMPOTpaMM M OCTaBIIeecs BpeMs HCIONb30BaHusA. OcTaBimeecs Bpems
WCTIOJIb30BaHUSl YCTAHOBIICHHBIX HAMHM TPOOHBIX BEPCHH OINIMOHHBIX MPOrPaMM IpH

BBITTyCKe ¢ 3aBoza coctaisieT 2000 MUHYT.

IToncoenunenne npodOHNKA

Kommnanust RIGOL mis ocummnorpagoB cepum DS1000Z mpemocTaBisieT NacCHBHEIC
npoOHukH. [lompoOHY0 HH(pOpPMAIHMIO KacaTelbHO MPOOHHUKOB CM. B COOTBETCTBYIOIIEM
CIIPaBOYHHUKE TIONB30BAaTENsl MO TpoOHWMKaM. B  Hbkecnemyromed Tabmume ykasaH

PEKOMEHIOBAHHBIN JUISI JAHHOTO OocIHiuIorpada mpoOHHUK.

Koxn Onucanue
RP2200 150 MI', MacCUBHBIN MPOOHUK, CTAaHAAPTHAS KOMILUIEKTAIUS

IMoacoenuHenne MpoOHUKA:

1. [Toncoenuunte HakoHeuHWk NpoOHWKa BNC k koHHektopy BNC kananma Ha mepemHei
maHen ocumwuiorpada.

2. CHavaja noicoeIUHUTE MIMIKOBBIN 3aKUM 3a3eMJICHHS TPOOHMKA K 3aKUMY 3a3€MIICHUS
QNIEKTPOLIEIIH, a 3aTeM IMOICOCTUHUTE UMMy NPOOHHKA K KOHTPOJIHHOM TOUKE MPOBEPKH

QJICKTPOLICIIN.

CrpaBo4Huk none3osarens DS1000Z 9
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Puc. 0-5 Tloacoenunenue mpoOHNUKA

CrpaBo4Huk none3osarens DS1000Z 10
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@yHKIHOHAJbHASA NPOBEPKA

1. Haxxmute Ha - HacTpoiiku 0 yMOJTYAHMIO, 5TO BOCCTAHOBUT KOH(MUTYPALHMIO
ocrruiorpada 1mo yMoI4aHHo.

2. CoelMHUTE TIMITKOBBIA 32)KUM 3a3eMIICHHsI TPOOHWKA C “3aKUMOM 3a3eMIICHUS” TIOJ
TIOPTOM BBIXOJ[a CHTHAJIa KOMITEHCAIIMH TPOOHHUKA.

3. IIpu oMoty npoOHUKa coeuHNUTE TTOPT BBoAA KaHana 1 (CH1) ocummnorpada u “mopt

BBIXOJ/Ia CUTHAJIA KOMIICHCAIIMK ™ MPOOHHKA.

[
[ ¥ i
y
@ Q _HopT BbIX0/1a CUT'HaJIa KOMIICHCAllMKU
Ba)KHM 3a3eMIICHUS

Puc. 0-6 Hcnons3oBaHue curHanga KOMIICHCAIIUU

4. HaxxmuTe KIIaBHIITY .

5. HaGnronaiite 3a oroOpakeHWEM BOJNH Ha OJKpaHe ociwniorpadga, B HOPMaJIbHOM
COCTOSIHUM OHH JIOJDKHBI HMMETh BHJ MpPSIMOYTOJbHBIX CHIHAJOB, KaK [OKa3aHO Ha

HIDKECIIETYIOIEM PUCYHKE.

Puc. 0-7 TIpssMOyTOIBHBINA CUTHAI

6. AHaOTMYHBIM METOIOM NPOU3BENUTE MPOBEPKY APYrux KaHajoB. Eciu otoGpaxaemble
B PEaJbHOCTH TMPSMOYTOJIbHBIE CHUTHAJbl HE COBIAAAlOT C H300pakeHHEM Ha

BBIIIEYKAa3aHHOM PUCYHKe, Tpou3Benute “Komnencanus npodHuka

HpI/I ONEPpBUYHOM HCIIOJIb30BaHHUU HpO6HI/IKa HCO6XO,Z[I/IMO MMPOU3BECTU PETYIHUPOBKY
KOMIICHCalluK1 HpO6HI/IKa, 4YTO IIO3BOJIHUT COBMCCTHUTH HpO6HI/IK U BXOJHOM KaHaml
ocummorpa(ba. He npomeamnue KOMIICHCAIUuO HpO6HI/IKI/I nim HpO6HI/IKI/I C OTKJIOHCHHUCM

KOMIICHCAlITUK MOT'YT IMPHUBCCTU K OIIMOKE HIIH MOrp€IIHOCTU H3Mep€HHI>i. Hwxe onmcana
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MOCIIEI0OBATEIEHOCTH KOMITCHCAITMH TTPOOHUKOB:
1. Bemonaure marn 1, 2, 3 u 4 w3 npeasiaymero myHKTa “@YHKIMOHAJIbLHAS

IpOBepKa
6. Haxxmure Ha [Storage| > HacTpoiiku 10 yMOJTYAHUIO, 5TO BOCCTAHOBUT KOH(DUTYPAITHIO

ocrriuiorpada 1mo yMoI4aHHo.

7. CoelMHUTE TIMITKOBBIA 32)KUM 3a3eMIICHHs] TPOOHWKA C “3KUMOM 3a3eMIICHUS” TIOJ
MIOPTOM BBIXO/Ia CHT'HAJIa KOMITICHCAIIUH ITPOOHUKA.

8. [Ipu momoru nmpoOHKMKa coeanHUTE TOpT BBoAa kaHana 1 (CH1) ociiorpaga u “nopt

BBIXOJ/Ia CUTHAJIA KOMIICHCAIIUK ™ MPOOHHKA.

2 2
3. IIpoBepbTe 0TOOpaXkaeMoe COCTOSIHUE CHUTHAJIOB, CPaBHHUTE C H300pa)KEHHBIMH

pUCYHKaMHu.

”, OMUCAHHYIO B CIEMYOIEM maparpade.

Buumanme!

A Bo mn3bexxaHue ymapa TOKOM IMPH UCIIOJIb30BaHUH MPOOHUKA CHavYasa yOoenuTech
B IETBHOCTH H30JMPOBAHHOTO NPOBOAA MPOOHMKA, a TAKKEe NMPH COCAUHCHUHU
BBICOKOBOJIETHOTO H30JIATOpPAa HE TPHKAcaiiTech K METAUIMYECKOM dYacTh

MPOOHHMKA.

Hanomunanue
BbIXogHO# cHTHan Ha KOHHEKTOpE KOMITCHCAIMHM TPOOHWKA HCIIONb3YeTCS TOJBKO IS

PEryarnpoBaHus KOMIICHCAITUN HpO6HI/IKa 1 HC MOXCT UCIIOJb30BAaThCA AJIA KaHI/I6p0BKI/I.

Komnencanus npooHnka

[Ipy mnepBHYHOM WCIONB30BAHUU NPOOHWKA HEOOXOAMMO IIPOM3BECTH PETYIHPOBKY
KOMIICHCAIIMA TMPOOHWKA, YTO IIO3BOJIUT COBMECTUTh NPOOHWK U BXOJHOM KaHAaJ
ocummiorpada. He mpomenmue KoMIIeHCAuio TPOOHUKA WIIH MPOOHHUKH C OTKIOHCHHUEM
KOMIICHCAIIMA MOTYT IPUBECTH K OIMMOKE WIIM MOTPEITHOCTH m3MepeHuid. Hike omucana
MTOCIIEIOBATEEHOCTh KOMITCHCAITNH IPOOHHIKOB:

4. Beimonnute mard 1, 2, 3 u 4 u3 mpeAplAyliero MyHKTa “@YHKUMOHAJILHAS

InpoBE€pKa

CrpaBo4Huk none3osarens DS1000Z 12
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9. Haxxmure Ha - HacTpoiiKu 1m0 YMOJTYAHUI0, 5TO BOCCTAHOBUT KOH(DUTYPAITHIO
ocrruiorpada 1mo yMoI4aHHro.

10. CoenmuHNTE MIMITKOBBIN 32)KUM 3a3eMJICHUS MPOOHHUKA C “‘3a)KMMOM 3a3eMIICHUS TIOJ
MIOPTOM BBIXO/Ia CHT'HaJIa KOMITCHCAIIMH ITPOOHUKA.

11. Tlpn momomnm mnpoOHWKA coenuHuTe TopT BBonma kaHama 1 (CHI1) ocmwmnorpada u

“HOPT BBIXO/a CUTHAJIA KOMIICHCAIIMK ™ MPOOHUKA.

5 2

6. IIpoBepbTe 0TOOpaXkaeMoe COCTOSIHUE CHUTHAJIOB, CPaBHHUTE C H300pa)KEHHBIMH
PHCYHKaMH.
I'IpeBblmeHme KOomMneHcauumn Hopmaanaﬂ KOomMmneHcauma He,ﬂ,OCTaTOLIHaFI KomneHcauma

Puc. 0-8 KomneHcarust mpoOHUKa

3. Ilpu mnomomM HEMETAJUIMYECKOM OTBEPTKHM OTPETYIHPYWTE HHU3KOYACTOTHOE

PETYNHPOBOYHOE OTBEPCTHE KOMIICHCAIINH Ha MPOOHMKE 10 TEX IIOp, MOKa 0TOOpaKaeMBbIit

" T U
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RIGOL

OO01muii 0030p nmepeaHen MaHen

a
,é/ RIGOL DS114.Z  cscuoscore girabliion Sioms
Y

1
=
B

-8

10 11 12

13 14 15 16 17

Puc. 0-9 O6mwmii 0630p nepeaHeit maHe m

Ta6i. 1-1 Onucanue nepeaHel manenu

Kon Onmncanue Kon Onucanue
Kuapuima ynpaBneHust MeHi0 10 Kuapuma snexkrponuranus
LCD 11 Pazsem USB HOST
MHorodyHKIHOHaIbHAS pyuka | 12 Knasuma (YyHKIMOHATBHBIX
yIpaBJiIeHUs HacTpOEK
KnaBumia (yHKIIHOHATEHOTO MEHIO 13 ITopt BX0Aa aHATIOrOBOTO KaHaa
KnaBumra nojasoro ooHyneHus 14 30Ha BEpTUKAJIBHOTO YIIPABICHUS
ABTOMaTHYECKOE OTOOpaskeHue BoH | 15 30Ha rOPU30HTAIBHOIO
yIpaBIeHUS
7 Knasuma ITyck / Cron 16 30Ha ynpaBJeHUsl TPUITEPOM
KnaBuma ynpasnenuss enuHUYHBIM | 17 ITopT BIXO/A / 325KUM 3a3eMJIICHHS
3aITyCKOM CHTHaJIa KOMIIEHCATopa MIPOOHUKa
9 KnaBumra  BcTpoeHHOW — momormw/ | — —_—
reyaTu —

CrpaBouHuk none3osarens DS1000Z
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OO01uii 0030p 3a1HEeH MAHEJHU

100-240V. 45-440H:
Source 1

Source 2

Trigger Out /
Pass/Fail

RIGOL

MADE IN CHINA

4 5 6 7 8
Puc. 0-10 O6muit 0630p 3a1HEH MaHeNH.

1. Pyuxa
BepTtukansHO HaTArHBas JAHHYIO PYydYKY, MOKHO yZOOHO MEPEHOCHUTH OCIMIIOTpad.

[Ipu oTcyTCTBUM HEOOXOOMMOCTHU PYUKY MOJKHO CIIOKHUTH BHU3.

2. LAN

[lpn momomm MaHHOTO pa3beMa OCIHHIUIOrpad COCAWHEH C JIOKAJHHOW CETBhIO, YTO
ITO3BOJISIET IPOM3BOIUTH YOAJIICHHOE yIpaBieHue. JaHHBIA ocmuiorpad COOTBETCTBYET
cragnapraM LXI-C oOopymoBaHHs, UMEET BO3MOXHOCTh OBICTPO IOCTPOHTH CUCTEMY

U3MEpPEHUN.

3. USBDEVICE
UYepes maHHBIH pazbem noxakmodaercss [1IK mis ynpasiaeHus ociuuiorpadoM mpH
IIOMOIHA TPOTPAMMHOTO OOECIECUEHHUsI IIABHOTO KOMIIBIOTEpA MM IIOJB30BaTEIHCKOTO

MPOTPaMMHOTO 00ECIICYCHHSI.

4. BbIxoa Tpurrepa / 1onmyckopas IpoBepka
Beixox Tpurrepa: korma ocmwuiorpad MpOW3BENeT EIUHUYHBIA 3aIycK, depes
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JAHHBI pa3beM OyleT BO3MOXKHO BBIBECTH CHTHAJN, OTOOpaXaroIMWH TEKyIIud
ko3 dunment 3axsara ocmwniorpada. JlaHHBIA CHTHAN JOJDKEH OBITH IOJICOCAVHEH K
npubopy OTOOpakeHWs BOJH U M3MEPCHHS YacTOTHI JAHHOTO CHUTHANA M CPaBHEHHS
PE3YIIBTaTOB H3MEPEHHH C TEKYIINM KO3(D(HUIIMEHTOM 3aXBaTa.

l'omen / Heromen: xorma ocmwutorpad oOHApYKUBAacT HECOOTBETCTBYIOUIMN CHTHAI,
OH TIPOW3BOIHUT BBIBOJ HWMIIYJIBCHOTO CHI'HAja, YTO TO3BOJIIET IEPCHAIPABHUTH JAHHBIHA
CHTHAJ B JIPYTYIO CHCTEMY YIpaBICHHS IS yA0OCTBAa MPOCMOTpa pe3ylbTraTa U3MEpPEeHHUH.
Korna ocumimorpad He oOHapyXHBaeT HECOOTBETCTBYIONIYIO (pOpMy CHTHAJIa, IPOUCXOIUT
BbIX0/1 BEIcOkoakTuBHOTO CMOS (3.3B).

5. BbIxoa curaajna

Korma cootrBercTBytomye BHIX0 | HCTOYHHKA WM BBIXOJ] 2 HCTOYHHKA OCITHILIOrpada
OTKpBITHI, TP TOMOIIM KOHHEKTOpa Ha 3amHedl maHenw [Sourcel] wmm [Source2]
BO3MOXKHO BBIBECTH 3a/IaHHBIA B TEKYyIIMA MOMEHT CHUTHAJl Ha MOPT BBIXOJA aHAJIOTOBOTO

KaHaJla ocuwuIorpada Win Ha TOICOSANHEHHOE K HEMY BHEITHEe 000py/IOBaHHE.

6. TIla3 mox 3amMoK
[Tpu momonu 3amka 6e30macHOCTH (TPHOOPETAETCS O JKEJIAHUIO KITMSHTa) BO3MOXKHO

3a0JIOKHPOBATH OCIIIUIOrpad B ONPEICICHHOM MECTE Uepe3 TaHHbIH a3 o] 3aMOK.

7. TlpenoxpaHurtenn

B cnyuae He0OXOAMMOCTH 3aMEHBI MPENOXPAHUTEINCH HCITONB3yHTEe TPEIOXPAHUTEIH,
COOTBEeTCTBYyIOImME TapaMeTpam. [lapamerpsl nmpenoxpaHureneil JaHHOTO ocumiiorpada —
250B, T2A.

1. Ortximrounte mpuoOOpP, U3BIEKUTE HEKTPOIIPOBOI.

2. Manyro mpsMyl0 OTBEPTKY BCTaBETE B IUIKI pa3beMa IOJ DICKTPOIMUTAHUE,

aKKypaTHO CHUMHTE 3aKUM IPETOXPAaHHUTEIS.
3. U3Buexurte mpemOXpaHHUTENb, 3aMEHUTE MPEIOXPAaHUTENb C COOTBETCTBYIOIIMMHU

napaMeTpaMu, 3aTeM YCTaHOBUTE Ha MECTO 3aKUM IIPEAOXPAHUTEIIS.

8. Pa3zbem NmoAK/II0YEHHSA FIEKTPONUTAHUS EPEMEHHOI0 TOKA

[Mopt BxOna snekrporuranus AC. TpeOoBaHMs MO TOHaYe AIICKTPHUYESCTBA JTAHHOTO
ocrmuiorpada - 100-240 B, 45-440 I'm. [loxaiyiicta, UCTIONB3YHTE 3JIEKTPONPOBOI U3
KOMIUICKTAIlUH ISl TIOJCOSANHCHUS OCIuIorpada K HCTOUHHKY dnekrporuTanus AC.
Bxirouenne ocummiorpada mpon3BOAUTCS ITyTEM Ha)KaThs Ha KHOIKY DJICKTPONUTAHUS Ha

nepeHel maHeNu.
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Kparkoe onucanue pyHKumni nepeaHei naHejau

BeanKaanoe YIpaBJjI€HHE

|CH1 CH2|, (CH3 CH4|: aHaAJIOrOBbIE KaHaIbl BXxoxa. 4

KaHajla BBIACJICHBI Pa3HbIMU I[BETAMH, a TaKXKE IBCTa

> > >

CUTHAJIOB Ha DJKpaHe ®  BXOJHBIX KOHHEKTOPOB
COOTBETCTBYIOT JaHHBIM IBeTaM. Haxaruem mr000it
KIABUIIM MOXKHO OTKPBITH MEHIO COOTBETCTBYIOIICTO

KaHaJia, ITIOBTOPHOC HAXKaTUEC 3aKPOECT KaHall.

MATH]|: HaxaTie Ha TaHHYIO KJIaBUIILY OTKPHIBAET MEHIO

MaTeMaTHdecKux ormnepanuil. Bo3MoxxHO mnpousBeneHue

<
m
=)
4
Q)
b
=

CIOKCHMSI, BBIYMTAHWS, YyMHOXEHHs, jeneHus, FFT,
A&&B, A|B, A”B, !A, intg, diff, sqrt, lg, In, exp, abs u

MHOXECTBA JPYTUX Olepaluil.

REF: Hakarie Ha NAHHYI0 KIABHIIY OTKPOET MEHIO
KOHTPOJIbHBIX CHUTHAJOB. OTO IIO3BOJIUT IPOU3BECTU
CPaBHEHUE MEXIYy CHUTHaJlaMH DPEajbHBbIX H3MEPEHUM M

KOHTPOJIbHBIMU CUT'HaJIaMH.

: Ha)KaTHeM Ha JaHHYIO KIABUIIy MOXHO MepedTH B uHTep(eic HacTpoHku
HCTOYHHKA CUTHAJIa. BbI MOXKETE OTKPBITh WM 3aKPbITh BBIXOJbl KOHHEKTOPOB [Sourcel] u
[Source2] na 3agHel maHenM, B 3TO K€ BpeMS MOXKHO HPOM3BECTH pPEJAKTHUPOBAHUE
BBIXOZAIIETO CUTHAJA, IPOCMOTPETh COCTOSHUE TEKYILIEro CUTHajla, K IpUMEpY, 4acToTy,

koJjieOaHus, cMeleHue, (hasy u T.1I.

Beprukanso o) POSITION: u3MeHeHHE BEPTUKAILHOTO CMELIEHHS BOJHBI TEKYIIEro
kaHana. IIoBOpoT 1o HampaBIEHUIO YaCOBOW CTPENKH YBEJIMYMBAET CMELICHNE; TOBOPOT B
HAIpaBJICHUH MPOTHB YaCOBOH CTPENKH YMEHBIIAeT cMemieHne. BomHsl OymyT cMmenarsbes

BBEPX W BHU3 B IIPOLECCE HU3MEHCHUA, OAHOBPEMCHHO C 3TUM B JICBOM HMXHEM YIIIY

MOABUTCSA UHPOPMALIMOHHOE OKHO O CMEUIeHHH (K mpumepy IS ), koTOpoe Oyaet
U3MEHATHCS B peajbHOM BpeMeHu. Haxarue Ha AaHHYIO pydKy YNpaBlIEHUs IMO3BOJIUT
BEPHYTb K HYJIIO BEPTUKAJIBHOE CMEILEHHE.

[FAY o
Beprukansno 2/ SCALE: m3MeHeHHe BepTHKAIBHON IIKANBI TEKyIIero kaHana. [ToBopot
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[I0 HaIpaBJIEHUIO YacOBOM CTPENKHM CHM3UT IIKaly, IOBOPOT B HAalpaBJI€HUU IPOTHUB
YacOBOM CTpeNnKW yBeNW4YHT mmKaimy. KomeOGanust BONH OyayT YBENIWYMBATHCS WU
YMEHBIIATECSL B MpoIecce M3MCHEHHS, a WHPOPMAIMOHHOE OKHO KAkl BHU3Y JKpaHa
OyZleT M3MEHSTHhCS B pEalbHOM BpEeMEHH (K HpUMEpy 1m). Haxarue Ha pyuky
VIIPaBICHHUS MTO3BOJISIET OBICTPO MEPEKITIOUUTh METO PETYIMPOBKU IIKAIBI MEXIY «Tpybast

HACTPOWKa» M «TOYHAS] HACTPOIKaY.
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FOpI/l3OHTaJIl)HOC yYunpasJji€HUE

HORIZONTAL

<{ScALED

Topusontansao 27 POSITION: w#3MeHeHHE TOPU30HTAIBHOIO

cMmemenusi. [lpu moBopoTe pyUKH YIIpaBiIEeHHs] TOYKA TPHUITEpa
COOTBETCTBEHHO IIEPEMEINACTCS BIEBO M BIIPABO B IIEHTPE dKpaHa. B
mporecce W3MCHEHHS CHTHAIBI BCEX KaHAJOB IEPEMEIIArOTCs
BIIPaBO W BIICBO, B TO € BpeMs HH(GOPMAIUS O TOPU3OHTAILHOM

CMEILIEHUH B IIPaBOM BEPXHEM YLy 3KpaHa U3MEHSETCS B PEalbHOM

D

BpeMeHU (K MpUMepy ). Haxaruem Ha naHHYIO
PYUKYy MOXHO HE3aMEUINTEIIbHO BOCCTAHOBUTH TI'OPHU30HTAJIBHOE

cMelIeHue (WA CMEIIeHHE OTIIOKEHHOTO CKAHUPOBAHHUS ).

MENU|: HaxaTHeM Ha [aHHYIO KJIABHIIy MOXHO OTKDHITh MEHIO
TOPU30HTAJIBHOIO YIIpaBieHUs.. MOXKHO BKIIOYMTH MM BBIKIIOUHUTD
(YHKIMIO OTIOXCHHOTO CKAaHHUPOBAHHSA, NEPEKIIOUUTH pasHbIC

PEXXHUMBI BpEMEHHOM pa3BepTKU.

TopuzonTansHO ) SCALE: wu3meHeHue TOPU30HTAILHOM
BpeMeHHOW pa3BepTku. [Ipm moOBOpoTE B HAMpaBICHHH YaCOBOU
CTpENIKM BpEMEHHas pa3BepTKa YMEHBIIACTCS, TIPH IIOBOPOTE B
HaNpaBJICHUN IIPOTHB YACOBOW CTPENKHM BpPEMEHHas pa3BepTKa
yBeTMUUBaeTCs. B mpomecce M3MEHEHHWs CHUTHANBI BCEX KaHAJIOB
0TOOpaXKaIOTCS PACIIMPEHHBIME WM C)KaTBIMHU, B 3TO e BPEeMs 3HaK
BpPEMEHHOW pa3BEepPTKHM B BEpPXHEH YACTH OSKpaHa H3MEHSIETCS B
peaNbHOM BpeMEHHU (K MpHMEpY m). Haxaruem Ha mannyio
PYYKYy MOXKHO HE3aMEIUIUTECIBHO TIEPEKIIOYUTECS B PEXHUM

OTJIOKCHHOT'O CKaHUPOBaHMS.
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YupasieHue TpUIrrepomM

MODE|: HaxxatreM TaHHON KHOIIKH NEPEKIIIOYAETCs] PEXKUM TPUTTEpa

EHI%L - Auto, Normal wmm  Single, 3aroputcs  HWHAUKATOP

— / COOTBETCTBYIOILIETO pEKUMA.
MODE

-

==

Tpurrep 2/ LEVEL: u3MeHeHHE DIEKTPUYECKOTO YPOBHS TPHUITEPA.

[ToBOpoT 1O HampaBIE€HHIO YacOBOH CTPENIKU YBEJIUYUT YPOBEHD,

TOBOPOT TPOTHUB YacOBOM CTPEIKM CHHU3UT YpPOBEHb. B Tmporiecce
W3MCHEHUSI INHUS YPOBHS TpUITEepa OyneT IBUTAThCS BHU3 U BBEPX, B
TOXXe BpeMsi nHpopManus 00 ypoBHE TPUTTEpa B JIEBOM HIDKHEM YTIIy

9KpaHa OyHeT W3MEHSATHCS B pealbHOM BpeMeHH (K TIpHMepy:

Trig Level : d28xV ). HaxkarneMm Ha HaHHYIO PYYKY YIIPaBICHUS

MOXHO HE3aMECIJIUTCIIBHO BOCCTAHOBUTH YPOBCHL TPUITEpPa Ha

3HA4YCHUEC HOJIb.

MENU|: Ha)KaTHeM Ha JJaHHYIO KJIaBHIIY OTKPBIBAETCS MEHIO PabOTHI
¢ TpurrepoM. JlaHHBINA ocIHIUIOTpad MPEenoCTaBIseT OOraThlii BHIOOD

TUIIOB TPUITEPA.

IFORCE| Haxarne Ha JaHHYIO KJIaBUIIy  TPHUBEAET K
MPUHYAUTETFHOMY CUTHAITy TPUTTEPA.

IHosHoe 00HYyIeHUE

Haxarue Ha naHHYIO KIaBUILy CTHUpaeT BCE CUTHAIbI Ha JKpaHe.

Ecmm  ocummmnorpad Haxomutcss B pexxume RUN, TO cHTrHaIBI

MIPOIOJKAT OTOOPAXKATHCS.

ABTOMaTHYECKOE 0T06pa>14e1me CHUT'HAJI0OB

Haxxatne Ha  fmaHHyI0  KIABUIDY  HOAKIIOYACT  (YHKIIHIO

ABTOMATUYECKOW HacTpOWKH curHanoB. Ociuiuiorpad Ha OCHOBAaHUH

ABTOMAaTHUYC€CKOTO PEryIMpOBaHUA BepTHKaHLHOfI IIKaJIbl BXOJHOI'O
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CHUTHaJa, TOPU30HTAIEHON BPEMEHHOW Pa3sBEpPTKH U METOJa TPHUTITEpa
MIPOM3BOAUT OTOOpaXEHHE CUTHAJIOB, IOCTHTAIOIIEEe HICATHHOTO
cocrossHuA. BakHO: IO TpeOOBaHUSAM NPUMEHEHHS aBTOMaTHICCKOU
HACTPOMKHU YacTOTa M3MEPSIEMOr0 CHTHaJA JOJDKHA OBITH HE MEHee
50l'm, ko3dduIMeHT 3amomHEeHWs JOJDKeH mpeBblmars 1%, a
MHUHHUMAJIbHASI aMIUTATYZa JTOJKHA COCTaBIATh Kak MUHUMYM 20 MB
muk-muk  (mVpp). B ciydae mnpeBbllIeHUs TpenenoB NaHHBIX
MapaMeTpPoOB TIOCIIEe HAKATUS [NAHHOM KIABHIIM ITOSBUTCS OKHO
“JleiCTBUTENLHBIA CUTHANI HEe OOHapykeH!”, a Takke, BO3MOXHO, B
MEHI0O He Oyaer oroOpaxeHa (QYHKIUS OBICTPOTO H3MEpPEHHUS

napaMeTpoB.

Ol'[epaTI/IBHOG yYupasBJj€HHUE

Haxxatne Ha fmaHHYI0 KJIaBHIIy TIEPEBEICT pPEXHM pabOTHI
ocumuiorpada B pexxuM “3amyck” wim “Cron”. B pexxume “3amyck”
3aropuTCs JKeNTas Jlammna JaHHOW kiaBwmu. B pexwnme “Crom”

3aropuTcs KpacHas JiamIia H&HHOﬁ KJIAaBHIIIH.

EavMHU4YHBIN 3a11yCK TpUITEpa

u=.//!’

Hakatre Ha M[aHHYIO KIABHIIY MEPEKIIOYUT PEXHUM TpHUITEpa
ocumiuiorpada B pexum “Single”. B pexume eIMHUYHOTO 3amyckKa
MY HAKAaTHU Ha KIJIABHIITY OyZmeT IpOU3BeCH OJMH CUTHA
TpHUrrepa.

MHorogpyHKk1noHaabHasA py4Ka ynpaBJieHUs:

Intensity

PeryaupoBanue pKOCTH 0TOOPaKeHUS BOJIH:

[Ipu pabGore HE B MEHIO, MOBOpaYMBasi JaHHYIO PYUKY YIIPaBICHUS,
MOXHO PpEryJIHpoBaTh SIPKOCTH OTOOpakeHHsT BOJH. Ilpemernsr
JOIyCTUMON perynupoBku sApkoctd - oT 0% no 100%. IToBopot B
HaIpaBJICHUH YaCOBOH CTPEJIKH YBEINUNBACT SIPKOCTH BOJH, IIOBOPOT
B HaNpaBJICHUN IPOTHUB YaCOBOW CTPENKH CHIDKACT SPKOCTH BOIH.

Haxarue Ha pydyky ynpaBieHUS BOCCTaHOBHUT SIPKOCTb BOJIH Ha
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ypoBHe 50%.
Taike MOXXKHO pEryJaupoBaTh SIPKOCTh CHTHAJIOB TPU TOMOUIH
JTAHHOW PYYKH, BOIAS B MEHIO D y| — SApKOCTH CUTHAJIOB.

MHuorogyHKIMOHAIBHAS PyYKa ynpasJieHusi: (Bo BpeMs padoTsl GOHOBBIN CBET
TOPHUT)

[Ipu paboTe B MEHIO MOCIIC HaXaTHUs JFOO0H KJIaBUINU MEHIO, TIOBOpaunBas JaHHYIO
PYUKY YIpaBJICHHS, MOXHO BbIOpaTh MOJAMEHIO TAHHOTO MCHIO, a 3aTeM, HaKaB Ha PYYKy
VIpaBJCHUs, TOATBEPANUTh BHIOOp MAHHOTO TOAMEHIO. A TakKe BO3MOXXHO MPUMEHECHHE
JAHHOW PYYKH JJIs U3MEHEHHWs IMapaMeTpoB, BBoma WMeHM daitma u T.a. [Ipu pabote B
nHTepderice, SBIAIOMUMCS UCTOYHHKOM CHTHAJA, TP Ha)KaTHH Ha JAHHYIO PYYKY IMOCIEe
Ha)aTus Ha COOTBETCTBYIONIYIO KJIABHINY MEHIO TOSBUTCS HU(POBas KiIaBHATypa, HpHU
MTOMOIIA JAHHOH PYyYKH MOXKHO TPOWU3BOIUTH MPSMOW BBOA 3HAYCHHUS HEOOXOIMMBIX

mapaMeTpoOB U APYTHUEC CAUHHUIBI U3MCPCHUA.

DYyHKIHUOHAJIBHOE MEHIO

fono)

x

: Ha)XaTUe Ha JaHHYIO KJIaBUIy OTKPBIBAET MEHIO HACTPOMKHU M3MEpeHUi. MoxHO
MIPOM3BECTH HACTPOIKY IapaMeTpoB M3MEPEHMH, MOJHOTO U3MEpeHHs, (OYHKINH
CTaTucTukyu U T.1. Haxarue Ha B JIEBOM 4acCTH dKpaHa OTKPOET MEHIO U3MEPEHUil
o 24 mapameTrpaM BOJIH, MOCIENYIOLIEe HAXKAaTHE HA COOTBETCTBYIOILYIO KJIABUILY MEHIO
IIPOM3BEAECT HE3aMEIUTENbHOE U3MEPEHUE ‘‘ONHON KIAaBHMIIEH”, pe3ylbTaTbl U3MEpPEHUI

MOSBATCS B HIDKHEH 4acTH OKpaHa.

Acquire; HaxaTHe Ha JaHHYIO KJIAaBUIIYy OTKPHIBAET MEHIO HACTPOWKU TUCKPETHU3AINH.

MOXHO HACTPOUTH CITOCOO MOTydeHHs MPo0d ocmuriorpadoM, Sin(X)/X U DIyOWHY aMSTH.

: Ha)KaTue Ha JaHHYIO KJIABHITY OTKPBIBACT MHTEP(EHC COXpaHEHHS U H3BICUCHHUS
¢aitnoB. [locTymHbIE K COXpAaHEHHIO THIEI (DaijIoOB BKIIOYAIOT B ceOs: COXpaHEHUE
n300paKeHUH, COXpaHCHUE T€OMETPHICCKOTO MECTa, COXPAHEHHE CHTHAJIOB, COXPaHCHUE
HacTpoek, coxpaneHue CSV u coxpaHeHue mnapameTpoB. [logmep)kuBaeTcsi ynpaBieHUE

BCTpOﬁHHOﬁ ¥ BHEIITHEH MaMSITHIO U JUCKOM.
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Cursor HakaTHe Ha [JaHHYIO KJIABUIIY OTKPBHIBAET MEHIO KypCOPHBIX H3MEpPEHHIA.
Ocmwtorpad oOcHamieH 3 BWAaMH KypCOPHBIX HM3MEPEHHH — pydyHOE HW3MEpeHue,

HU3MEPCHUEC OTCJIIC)KUBAHUEM U aBTOMATUYCCKOE NU3MEPCHUC.

Display: HakaTHe Ha AaHHYIO KJIABUIIY OTKPBIBA€T MEHIO HACTPOMKH OTOOpakKeHUs.
[IpowsBomuTcss HACTpOWKa PEKUMA OTOOPAKCHUS CHUTHAIIOB, MHEPLUHUOHHOCTH, SPKOCTH

CHUT'HAJIOB, CETKH 3KpaHa U APKOCTHU CETKH.

Utility} HaxaTie Ha JAHHYIO KIABUIIY OTKPHIBAET MEHIO HACTPOMKH (DYHKIIHA CHCTEMBI.
[TpousBomuTCsl HACTPOHKAa COOTBETCTBYIONIMX (YHKIHMH WM TapaMeTPOB CHUCTEMBI, K
IpUMepy, pPa3beMOB, AaKyCTHYECKOH CHCTEMBI, s3blka W TJA. Kpome TOro, Takxe
MOAJCP)KUBAIOTCS. HEKOTOPBIE MPOJABHHYTHIE (PYHKIMH, TaKWe KaK HACTPOIKa OITyCKOBOM

IIPOBEPKHU, 3alIUCH OCLIHJIOIPaMM U T.1.

ITeuarTn

Hakarne Ha AaHHYIO KHOIKY COXpaHseT COIep)KaHHe, 0ToOpaxkaemoe Ha

muciiee B dopmare “.png” Ha USB-muck. Eciam coxpaHsemblii B JaHHBIN

MOMEHT THII SIBISIETCS H300pakeHWEM, OHO OyZeT COXpaHEeHO B
ompeneneHHoM (opmare m3odpaxenus (BMPS, BMP24, PNG u TIFF) na
USB-nuck.
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IHoab30BarebCKUM HHTEPenc

Ocmmtorpad DS1000Z ocnamen 7-moriMmoBeiM WVGA (800*480) TFT LCD ¢ 160,000

IIBETOB.

3.

T £ 0.00y

Parameter Limited!

13 14 15 16 17 18 19 20

Puc. 0-11TTonp30Barenbckuii HHTEPdEIc

Onuus aBTOMATHYECKUX M3MepPeHmii

[Mpenocrapnsercs 12 BuaoB mapameTpoB ropusoHTaibHbIX (HORIZONTAL)
n3Mepennit u 12 BumoB napametpoB BepTHKaIbHBIX (VERTICAL) usmepenuii. Haxxas
Ha KJIAaBUIIy B JICBOW YaCTH SKpaHa, MOKHO BKIIIOYHTH COOTBETCTBYIOIIME IYHKTHI
W3MEpPCHHH, MPONODKUTENEHOE HaKaTHEe Ha  KIIABHIILY IpUBENeT K
MEPEKITIOYCHUIO MEX Y TTapaMeTpaMy TOPH30HTAIFHOTO ¥ BEPTUKAIEHOTO W3MEPCHHS.

OTMeTKka / CHTHAJI KaHAJIa
PasznuyHbIe KaHAIBI OTOOPAKAIOTCS Pa3IMYHBIMU [IBETAMH, OTMETKA KaHaja W CHTHAJ

0TOOPaKAIOTCS OHUM IIBETOM.

Pexxum padoTsl
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10.

11.

Bosmoxnble cocrosHus BodaroT: RUN  (pabora), STOP (ocranoBka), T’D
(3anymien), WAIT (oxwunanue) 1 AUTO (aBToMaTu4eck).

T'opusoHTa/IbHAs BpeMeHHas pa3BepTKa

® (OszHavaeT INTEIFHOCTh BPEMEHH KaXJAOW KIETKH HAa TOPWU3OHTAJIBHOW OCH
JKpaHa.

® IIpu nomomu Topusontambho =) SCALE MOXHO MW3MEHHTh JaHHEIC
napameTpsbl, TOMYCTUMBIE MPEAEITBI HACTPOUKH OT SHe 70 S0c.

Kosddunment nuckpernzanum / riiyoMHa namsTi
® OroOpaxkacT UCHOJNB3yeMble B JaHHBIH MOMEHT OCIHIIorpadoM Kod(QGHUITHCHT
IUICKPETU3AINH U ITyONHY ITaMsTH.

® J[Ipu mnomomu TopuzontaabHo ‘=) SCALE MOXHO HM3MEHUTH IaHHBIE
apaMeTphl.

YeTpoiicTBO 3aIOMHHAHMS CHTHAJIOB
[IpemocTaBisieT cxeMy pacrojOKEHHS 0TOOpakaeMOro Ha dKpaHE B JAHHBIH MOMEHT
CHTHAaJIa B 3a[IOMHHAIOIIEM YCTPOICTBE.

Cursan Ha SKpaHe

MecTonono:xeHue Tpurrepa
OTo0pakaeT MECTOIOIOKEHNE TPUITEPA CUTHAIBHON IIAMSTH U CUTHAJIOB Ha SKpaHe.

Topu3oHTaJBLHOE CMeELIeHHe

Ipu momomm Topusontansno =) POSITION MOXHO OTperyInMpoBaTh JaHHBIE
napaMerpsl. [Ipy HakaTWd Ha pyYKy YIOPaBICHHS MapaMeTpbl ABTOMATHYECKH
ycTaHaBiuBaroTcs Ha 0.

Tun Tpurrepa

Oto0paxaeT TEKyIIM THII TPHUITEpa, a TaKKe HACTPOMKH YCIIOBHH 3amycka. [Inw
BEIOOpE pasHBIX THIOB TPUITEpa OTOOpakaioTcs pasHble 3Haku. K mpumepy,
03HAYaeT 3aIlyCK B MECTe MmepeHero GpoHTa “IpelieIbHOTO TpUrrepa”.

Hcrounuk Tpurrepa
OtobOpaxaer Texkymuii ucrouHuk tpurrepa (CH1-CH4 niu AC). TIpu BeiOOpe pa3HBIX

MCTOYHUKOB TpHUITEpa OTOOpaXKAalOTCS pa3HbIC 3HAKHM, a TaKKe H3MEHSIOTCS IBETa
30HBI MapaMmeTpoB Tpurrepa. K mpumepy, ob6o3nayaer, yto CH1 BeIOpan B

Ka4€CTBC UCTOYHHUKA TPUTTEPA.

YpoBeHnb Tpurrepa

® 3Hax B TPaBOM YacCTH JKpaHa SABISETCS OTMETKOW YPOBHS TpHUITEpa, B
IIPaBOM BEPXHEM YTy HAXOAWTCS 3HAUCHHUE YPOBHSI TPUITEPA.
® Bo Bpems usMeHeHus ypoBHs Tpurrepa npu nomomqu Tpurrep 27 LEVEL

3HAYCHHE YPOBHS TpHUTrrena OyleT MEHSAThCS B COOTBETCTBHHU C MEPEMEICHUSIMHU
BBEPX/BHU3 OTMETKH
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BaxkHo: npu Tpurrepe mo 3aiepiKe HMIYJbCa, TPUITEPE IC,_"MMUTV UMIIyJIbca U
TPUITEpE 10 TPAANEHTY UMEETCS 2 OTMETKH YPOBHS TpHUITEpa ( u A

12. BeprukaabHas mkana CH1

® OroOpakacT BEIMYWHY ODIIEKTPOHANPSDKCHUS BOJHBI Kaknon kietkun CHI
BEPTHKAIBHON HAIIPaBICHHOCTH HA SKpaHE.

® IIpu nomomm Beprukaabho ‘=) SCALE MOXHO W3MEHHTH JaHHBIC
mapameTpebl.

® Kpome TOro, B COOTBETCTBHM C TCKYIIUMH HACTpPOHKaMM KaHama MOTYT
0TOOpaKaThCs CIENYIONME 3HaKU: cuenka kananos (kax E), mpemen momocs
ponyckaHus (Kak )

13. BeprtuxkaiabHasi mkana CH2
® OroOpakacT BEIMYWHY ODICKTPOHANPSHKCHUS BOJHBI Kaknon kietkun CH2
BEPTHKAIBHOM HAIPaBICHHOCTH HA SKPaHe.
® [IIpu nomoum Beprukanabno =) SCALE MOXHO H3MEHHTb JaHHBIE TApAMETPHL.
® Kpome TOro, B COOTBETCTBHM C TEKYIIMMH HACTpPOHKAMM KaHama MOTYT
OTOBpPAKATBCS CIICAVIONME 3HAKK: clernka KaHanos (kak EH), mpexen momocsr
nponyckaHus (Kak )

14. BeprtuxkaabHasi mkana CH3

® OroOpakacT BEIMYWHY ODIICKTPOHANPSDKEHUS BOJHBI Kaknon kietku CHI
BEPTHKAIHHOM HAIPaBICHHOCTH HA SKPaHe.

® IIpu nomomm Beprukaabho ‘=) SCALE MOXHO W3MEHHTH JaHHBIC
mapameTpebl.

® Kpome TOro, B COOTBETCTBHM C TCKYIIUMH HACTpPOMKaMM KaHama MOTYT
oToOpaXkaTbCs CIEMYIONINE 3HAKH: CIleTka KaHajoB (kak EH), mpenen Mmojiochl
npomnyckaHus (kak ).

15. BeprtuxkaabHasi mkana CH4
® OroOpaxkacT BEIMYWHY OIECKTPOHANPSHKCHUS BOJHBI Kakaon kietku CH2
BEPTHKAIHHON HAIPaBICHHOCTH HA SKpaHe.
® [IIpu nomoum Beprukanbno =) SCALE MOXHO M3MEHHTH JaHHBIE TAPAMETPHL.
® Kpome TOro, B COOTBETCTBHM C TEKYIIUMH HACTpPOMKaMM KaHama MOTYT
oToOpakaTbCs CIIEAYIONIME 3HAKW: CIleNKa KaHajoB (kak EH), mpenen moiochl
npomnyckanus (kak &).

16. Curnana ucrounmnka 1
®  OroOpakacT THIT BOJIHBI, 33J]aHHBII B HACTPOWKAX TEKYIIEr0 UCTOYHUKA 1.
® [Ipu BKIIOUCHUM MOAYJIUPOBAHHS O] BOJHOI McTOYHHMKAa 1 Oyner oTtoOpaxkeH
3HaK
® Korma compoTHMBIEHHE HMCTOYHWKA CHUTHala 3amaHo kak 500, mox BoaHOM
ncrounnka 1 6yner oro6paxkarsces 3nax M.

® [Ipumennmo ToipKo K Mozensim DS1104Z-S u DS1074Z-S.

17. Curaaja ucTouyHmnkKa 2
®  OroOpakacT THIT BOJIHBI, 33J]aHHBII B HACTPOWKAX TEKYIIETO NCTOYHHKA 2.
® [Ipu BKIIOUCHUM MOAYJIUPOBAHHS O] BOJHOH MCTOYHHMKA 2 OyJIeT O0TOOpa)keH
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3HaK -

® Korzma compoTuMBIEHHE HMCTOYHWKA CHUTHala 3amaHo kak 500, mox BosHOM
ncTouHNKa 2 6yner oTobpakarses 3Hax M.

® [Ipumennmo ToibpKo K Mozensim DS1104Z-S u DS1074Z-S.

18. HudopmanuonHoe okHO
OTto0paxaeTr yka3aTeJIbHy0 HH(PpOpMAIHIO.

19.

20.

30Ha onoBeNIeHUH

Orto0Opaxaercs 3HaK 3ByKa 1 3Hak USB-aucka.

® pnbik 3ByKa: NP BKIIOYEHHOM 3BYKE B JIAHHOH 30He orTobpaxaercs Ml .
Haxxarnem Ha — 3BYK MOXKHO BKJIIOUYUTH WX OTKJIIOYUTH 3BYK.

® Spneik U-mucka: korna ocuuutorpad obHapykut U-IHCK, B JaHHOW 30HE OyaeT
0TOOpaKeH 3HAK ﬁ

OnepaTuBHOE MEHIO
Haxarnem Ha mro0yio KIIaBHIIy MOXKHO aKTHBHPOBATH COOTBETCTBYIOIIEE MEHIO. B
MEHIO MOTYT O0TOOpa)XaThCs HIKCOTMCAHHBIC SIPIBIKH:

=fl= B @ E

O3HauaeT BO3MOXKHOCTb KCTOIB30BAHMA &0 JUIs M3MEHEHHs 3HAuCHMIA
napamerpoB. Mumukatop 4 3aropaercs mocie BBOJAA JIEHCTBHTENHHOIO
mapamerpa.

OsHauaer wucmonmb3oBapwe ) s peryqHpOBAaHMS — [ApaMeTpoB,
nocnenyomee Haxarne 4 MOATBEPKIAET BEIGOD IapaMeTpa.

OsHauaet, 9T0 TpH Haxathu 'O TosBHTCA UMDPOBAS KIABHATYpA, MpH
MIOMOIIM KOTOPOW MOKH® TIPOM3BECTH BBOA HEOOXOAWMOTO 3HAUYCHHS
napamerpa. Mumukatop O 3aropaercs mocie BBOJA JCHCTBHTENHHOTO
mapamerpa.

OSHa‘-IaeT, 4TO B TCKYIEM MCHIO UMECTCS MHOXKXCCTBO ITYHKTOB.

03HaqaeT, 4TO B TCKYIIEM MCHIO €CTh MCHIO CIICAYIOIIETO YPOBHA.

HaxaTtnem Ha 1aHHYIO KJIaBUILY MOXKHO BEPHYTHCS B IIPEAbIIYIIEE MEHIO.
Yucno Touek 0003HaYaeT TEKYLIYIO CTPaHUIYy MEHIO.
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Hcnoan3oBanue 3aMKka 0€301aCHOCTH

[Ipu HeoOxoamMocTH BBl MoXeTe, HCIONB3YyS 3aMOK Oe30mMacHOCTH (TIOKYyIaeTcs
JIOTIOJTHUTENFHO), 3a0JI0KMpoBaTh ociuniorpad B (HUKCUPOBAHHOM MECTOTIOJIOKCHHH.
[lepneHIUKYISIPHO K OTBEPCTHIO 3aMKa Ha 3a/IHCH IaHENIN BHIPAaBHUTE W BCTABBETE 3aMOK,
MOBOPOT KIIOYAa B HANPaBICHHH I10 YAacOBOH CTPENKE 3aMKHET OCIHUIorpad, 3areM

H3BJICKUTEC KIIIOY.

_
N j

Puc. 0-12 Hcrnons3oBanue 3aMKa 0€30I1aCHOCTH

Baxno: BO m30exaHne MOIOMKH MpHOOpa HE BCTABIUTE APYTHE MPEIMETHl B a3 3aMKa

0€e30IaCHOCTH.
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HUcnoab3oBanue BCTPOCHHOM BCIIOMOTIaTeJIbHOMN

CUCTEMBbI

BcnomorarensHas cucreMa TAaHHOTO ocumiiorpada MmpegocTaBisieT ONHCAHMS BCEX
(YHKIIMOHATBHBIX KIIABUIN TIEpEeIHEH MaHenw (BKIIOYAs KIIAaBUINM MeHIo). Haxarme Ha
KJIaBHIILY OTKpoeT HuHTep(deiic BCIOMOTaTENbHONW CHUCTEMBI, MTOBTOPHOE HaXKaTHe
3akpoeT uHTepdeiic. [1aBHBIM 00pa3oM, UHTEpQEiic BCIOMOTaTeIbHON CUCTEMBI COCTOMT
U3 2 YacTeid, ciieBa PacIooKEHbI “ITyHKTHI TIOMOITH’, MOYKHO BEIOHMpaTh MeTomoM “Button”

w “Index”, cripaBa pacnosnoxeHa “30Ha 0TOOpakeHUS MOMOIIIN .

[lyskT momomm 30Ha OTOOpaKeHUS

Button

Puc. 0-13 BenomorarensHast HHQOpMAaIyst

Button:

Pexxum o ymomuanutio. B nannom pexxume Bel MokeTe, Ha)kaB Ha KIIaBUIILY MEepeTHEN

—

naHenu (KpoMe KJIaBHIIM JIEKTPONMUTAHUA MHOTO(YHKIIMOHAJIBHOW ~ PYYKH

YIpaBJICHUA o U KJIaBUIIK TICPCBOpAYMBAHUA CTpPAaHHUL] MCEHIO /

)

HE3aMEeTUTEIFHO TIOTyYUTh COOTBETCTBYIOIIYIO BCIIOMOTATENbHYI0 HH()OPMAIIHIO B «30HE

otoOpakeHHsT ToMoIny. HMcmonb3ys O, Beibepure “To Index”, a 3arem, HaxaB Ha

PYUKY yNpaBJIEeHUs, MOKHO NIEPEKIIIOUUThCS B peskuM Index.
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Index:

B manHOM pexuMe TpH MTOMOIIA v BBIOEPUTE MYHKT, IO KOTOPOMY HE0OXOIUMO
MOJTYYUTh MTOMOIIH (HAITPUMED, TI0JI0CA MPOITYyCKAHWS ), HAKMHUTE HAa PYUYKY YITPABJICHUS, ITO
HEe3aMeNTUTEIILHO 0TOOPa3UT COOTBETC )IIIYIO BCIIOMOTATEIbHYIO HHPOPMAIIHIO B «30HE
oToOpaxkeHusl ToMotwy. Vcnomb3ys , BeiOoepute “To Button”, a 3arem, HaxaB Ha

PYUKY YIPaBIEHUS MOKHO NEPEKIIOUUTECS B pexuM Button.
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2 HacTpoiika BepTHKAJbHOM CHCTEMBI

ConepxaHue TaHHOW TIaBbI:

BriwueHnne KaHAJI0B

Cuenka KaHaJioB

OrpaHnyeHue 1M0JI0Chl MPOINYCKAHUS

CrpaBouHHK monb3oBatens DS1000Z 1
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IlepenaTrouHoe Yncjio
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IlpoTuBodaza curaana
BepTukajabHag mKaJia

BepTukajabH
EanHunel n3MepeHns KoJeoaHunii

MeTkH KaHAJI0B

HHRIRIE 5 FIR.

CrpaBo4Huk none3osarens DS1000Z 3



2 Hacrpoiika BepTHKaJIbHOI CHCTEMBI RIGOL

Briaoyenue kaHaJioB

DS1000Z mpenoctaBnsier 4 anamoroBeix BxomHbix kanama CHI1-CH4, a taxke mist
Ka)JIOTO KaHaja MpeIOCTaBIsAETCs OTHENbHAas cucteMa yrpapiieHHs. Crocod HACTPOWKH
BEPTUKAJbHBIX CUCTEM 4 KaHAJOB TOJHOCTBHIO HICHTHYEH. B MaHHON riaBe comep:KUTCs

OIHCaHue CIIoco0a HACTPOHKU CHCTEMbI BEPTHKAIBHOM cucTeMbl Ha ipuMmepe CHI.

[Tocne momcoenHEHNsT CUTHANIA K KOHHEKTOpY JitoOoro kaHaia, Hanpumep, CH1, Ha
nepeaHel maHenu B 30He BepTukanbHoro ynpasienus (VERTICAL) naxmvute Ha TS

OTKPBITUA KaHaJia.

JKpan:
B mpaBoii yactu skpaHa oTOOpa)kacTCs MEHIO HACTPOWKH KaHAJIOB, B 3TO K€ BpeMs
BHU3Y SKpaHa MOSBIAETCS SPIbIK KaHanma (Kak Ha puc.). OToOpakaeMasi Ha sIpJIbIKe KaHaja

HH(pOpMAaNKs IMECT OTHOIICHHNE K TEKYIIIUM HAaCTPOHKaM KaHaja.

[locne BxmIOWEHWsT KaHala pPETYIUPOBAaHHE BEPTUKAIBGHON INKajdbl KaHaja,
TOPU30HTAIFHONH BpPEMEHHOW pa3BEepTKH, MeETola TpHUITEpa U IIp. IapaMeTpoB B
COOTBETCTBUU C BXOAHBIM CHTHAJIOM IIO3BOJIIET CIHENaTh OTOOpaKEHHE OCIHIUIOrPaMM

Ooee ynoOHBIM Tt HAONFOACHUS U H3MEPECHU.
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Cuenka KaHaJioB

HactpouB MeTox ClIeTKU KaHAJIOB, MOXKHO OT(IIIETPOBaTh HEHYXHBIe cUTHaNBI. K mpumepy,

H3MepﬂeMLII71 CUTI'HAJ 3TO pr[MOyFOJ'II)HHﬁ CUT'HAJ C OTKIIOHCHUEM ITOCTOSAHHOI'O TOKA.

® Korma MeTon CHIENKH 3aJaH Kak “TIOCTOSIHHBIA TOK’: H3MEpSeMble CHUTHAJbI,
coJiepKalie COCTABIIAIONIYIO MOCTOSTHHOTO TOKa M MEPEeMEHHOTO TOKa, MOTYT OBITh
JIOTTYIIIEHBI.

® Korma Meron cCHENKH 3afaH Kak “‘TIepEeMEHHBI TOK”: HW3MepsieMble CHUTHAJbI,
coJiepKaIlie COCTABIIAIONIYIO MMOCTOSIHHOTO TOKA, OyIMyT OTCTPAHEHBI.

® Korma MeTOo/ CIEnKM 3a7aH Kak ‘“‘3a3eMJICHHE’: M3MEpsSEeMbIE CUTHAJIBI, CONEpIKaIue
COCTABIISIONIYIO TIOCTOSTHHOTO TOKa M IEPEMEHHOTO TOKa, OYIyT OTCTpaHEHBI.

HaxwmuTe > Cuenka, npu momomn 4 BeIGepHTE HEOOXOMMMBIA METOX
CIIETIKHU (TI0 YMOJIYaHUIO — MOCTOSTHHBIN TOK). Tekymuil MeTon crenku OyneT oToOpaxarbes
Ha OTMETKEC KaHajlla B HIDKHEH uacTH SKpaHa. BBl Takke MOXeTe HpOHU3BOIUTH
MEPEKITIOUYEHIE MEXY METOJJaMHU CIICTIKU MyTeM NMPOAODKUTEIBHOIO HaXKaTUS Ha KJIABUILY

Cuenka.

Orpa}mqeﬂne HOJIOCHI NPONIYCKAHUA

Hactpoiika orpanuyeHUi MONOCHI NPOIYCKaHUsI MO3BOJIUT CHU3UTH YPOBEHb IMOCTOPOHHHUX

mymoB. K mpumepy, u3MepsieMblil CUTHaJI 3TO UMIIYJIbCHBIM CUTHAlI C BBICOKOYACTOTHOM

OCLMJIISLINEN.

® Korma orpaHuuyeHHs IOJOCHI IPOIYCKAHUS BBIKIIOYEHBI, U3MEPSAEMBIH CHUIHal ¢
BBICOKOYACTOTHBIMHU 3JI€MEHTaMH OyAEeT JOMyIIEH.

® BxiroueHHe M OIpaHUYEHHUE I0J0CHl IpomyckaHus B npenenax 20 MI'n npusener x
3aTYIICHUIO CUTHAJIOB C BRICOKOYACTOTHOM cocTapistomiel ooee 20 MI .

Haxxmure — OrpaHuyeHHe MOJOCHI NPOMYCKAHMS, NPH MOMOIIN O

HACTpOIiTe BRIKIIOYATENh OTPAHNYEHHUH MOJIOCH! IIPOITyCKaHUA (110 YMOJIYAHUIO OTKIIIOUCHO).
IIpu BKIIOUEHMM OrpaHUYEHUI IOJOCH! IPOIYCKAaHUsS B SIPJIBIKE KaHajla B HIDKHEH 4acTu
sKkpaHa OymeT oroOpakeH cuMmBOi “B”. BBl Takke MoOXeTe MEpPEeKII0YaTh BBIKIHOYATENb
OTPaHHYCHUS IOJIOCHI TPOIYCKaHMS IIPU TOMOIIM MPOAOIDKUTEIBHOTO HAXaTHs Ha

Orpalmqelme IMOJIOCHI MMPOMMYCKAHUS.
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IlepenaTouHoe 4ncJI0 MPOOHUKA
Bbel MoxeTe 3amaTh KOA(QQUIMEHT 3aTyxaHus NMPOOHHWKA Bpy4HyHo. llepemaTodHoe 4yuciio

npoOHIKA MOXKET OBITH 3HAYCHNEM, IPUBEICHHBIM B HIDKECIIEAYIOEM IIEpeIHE.

Tab6i. 2-1. Ko dummeHTs! 3aTyXaHusi MPOOHUKOB
Menro Ko>¢pdunumnent 3aryxanus
0.01X 1:100
0.02X 1:50
0.05X 1:20
0.1X 1:10
0.2X 1:5
0.5X 1:2
1X 1:1
2X 2:1
5X 5:1
10X 10:1
20X 20:1
50X 50:1
100X 100:1
200X 200:1
500X 500:1
1000X 1000:1
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IIporuBogasa curuaja

[lpn oTkpeITHM TPOTHBOGA3Bl CHUTHAJA COOTBETCTBYIOIIMH YPOBEHb OTOOpPaKEHHS
ocrmuiorpaMMbl  TiepeBepHercss Ha 180 rpamycoB. Ilpu BBEIKIIOYCHHH TMPOTHBOGhA3HI
CUTHAJa OCLUJIIOTPaMMBI OyIyT OTOOpaXkaTbCsi B HOPMalbHOM pekume. HakaTtue Ha

— IIpoTuBoda3a BKIIOYUT WIK OTKIIOUUAT MPOTHBO(A3y CUTHAIA.

BeprukanbHas mkaJja

Nmeercs 2 crmocoba perymupoBaHHsS BEpPTUKAIbHON INKajibl - “Tpybas HacTpoika” u

“ToyHast HaCTpoOIKa”.

Haxxmurte Ha — HIkana koJie0aHMii, BrIOCpUTE HEOOXOAUMBIN PEKHUM.
IMoBopaunsas Beprukanbuo ‘=) SCALE, oTperynmupyiite BepTUKAILHYIO IIKAIY, IIOBOPOT
[I0 HaIpaBJIEHUIO YacOBOM CTPENKHM CHMU3UT LIKaJy, IIOBOPOT IPOTHUB YAaCOBOW CTPENIKU

IMOBBICUT IIKATY.

Bo BpeMs peryampoBaHHS BEPTHKAIBHOW IITKaIBl MH(GOpMANUS O IIKajle Ha SIPIIBIKE

KaHala B HIDKHEH 4YacTu »JKpaHa M3MEHsSETCs B peajJbHOM BpEMEHHU (Halpumep,

= 200my

@ ), ANANa30H pPEryjanpoBaHUA BepTHKaHLHOﬁ IIKaJbl 3aBUCUT OT TCEKYLICTO

MepeaTOYHOTO Yrcia MpoOHuKa. [1o yMonuaHuio KodQ@uiueHT 3aryxanus npodHuka 1X,
TOTZIa JIOMYCTHMBIH [HaNa3oH PEryjIupoBaHHs BEPTUKAIBHOW MIKANbl COCTAaBiseT OT |

MB/nenenue no 10 B/nenenue.

® [pybas HacTpoiika (Ha mpUMepe MPOTHB YaCOBON CTPENKH): HACTPOHTE BEPTHKAIBHYIO
IIKaJTy B ocyieaoBareabHocTH 1-2-5, T.e. 1 MB/nenenue, 2 MB/nenenue, 5 mB/nenenue,
10 mB/nenenue......10 B/nenenue.

® ToyHasi HacTpoOWKa: MPOWU3BEANTE PETYIHPOBAHHE BEPTHKAIHHOW IIKaIbl B MallOM
IMana3oHe, 3TO TMO3BOJHT YIYUIINTh BEPTHKAIBHBIN KodduitnenT paspenienus. Eciun
aMIDIATyZla BXOJHOTO CHTHAJIA TIPEBLIMIACT IOJHYIO IIKATy TEKyIIeH IIKajbl, a
CIIeAyIoIIee JIeNeHIe aMIUTUTYAbl CUTHAJIa CPABHUTEIIFHO Majlo, TO MOYKHO, HCTIONB3Ys
TOYHYIO HACTPOWKY, VAYYLINTh aMIUIUTYTy OTOOPaXCHUS OCHMWUIOTPAMMBI, YTO
cenaeT yA0OHBIM JIETAIbHOE HAOMIOICHHE 32 CUTHAJIOM.

BaxHo: “rpy0as HacTpoilika” W “TOYHAs HACTPOMKA” MOTYT BHIOHMPAThCS HE TOJIBKO 4Yepes3

meHto IIkana kojiedaHMii, Takke MOXHO HakaTHeM Ha BepTHUKaabHO ) SCALE

HPOU3BECTH OBICTPOE MEPEKIIOUCHHE.
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BeprukainbHoe ykazaHue

Bo Bpems wu3MeHEHMS BEpPTHKAJIGHOW IIKAJIBl aHAJOTOBBEIX KAaHAJIOB IIPH IOMOIIH

Beprukaabno =) SCALE MOXHO BBIOpaTh pACIIMPEHHE WIH CKATHE BEPTHKAIHLHOTO

CHTHaJIa BOKPYT IEHTpa dKpaHa WIHA B TOUKE 3a3€MJICHHS CHTHAJIA.

Haxxmute — Cucrema — BepTHKajibHOE yKa3aHMe, BEIOEpUTE “LEHTp dKpaHa”

M “ypoBeHb 3a3emiieHus . [1o yMom4aHuio 1eHCTBYET “ypOBEHb 3a3€MIICHUS .

® [leHTp »5KpaHa: NpPH U3MEHEHWH BEPTUKAIBHOM INKaJbl OCHWIIOTpaMMa OyaeT
PacCIIMPSTHCS WM C)KUMATHCS BOKPYT LIEHTPa dKpaHa.

®  VpoBeHb 3a3eMJICHHS: NPH HM3MEHEHUH BEPTUKAIBGHOW MIKAJIBl yPOBEHb 3a3EMIICHHUS
curHana OyleT yIep>KUBaThCsl B OMHOIM TOUKE MOHHTOPA, 3TO OyIeT SBISATHCS LEHTPOM

pacuiMpCHUA UIIN CKATUA OCIHUIIJIOTDaMMBIL.

Enununbl u3mepeHust KojgeOaHun

EnuHUIB M3MEpeHnsT aMIUIUTYAbl OTOOpakKeHHWs, BhIOMpaeMble ISl TEKYLIEro KaHaua.
Jomyctumeie equHUIBI naMepenus — Bt (W), A (A), B (V) u IOnur (U). [Tocne usmeneHus
SIUHUI] U3MEPEHHS B SIPJIbIKE KaHalla 3HaK eJl. U3M. OyJeT COOTBETCTBEHHO MEHSTHCS.

Haxxmure — EanHunel H3MepeHns, BHIOCPUTE HEOOXOAUMYIO STUHUIYY H3MEPEHHUS,

10 YMOJTYaHHIO IEUCTBYeT B.
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MeTKH KaHAJIOB

I[H}I Ooiee y,[[06HOl"O pas3sInyuCHKd aHAJIOTOBBIX  KaHAJIOB Bel  MmoxkeTe 3a1aTb
3 CH1

i”. Haxwmure —

Metkn, otkpoeTcs HHTEpdeiic HACTPOIKH METOK, BEI MOkeTe MCIIONB30BaTh BCTPOCHHEIE

JIOTIOTHUTENbHBIE METKU Uil KaXxaoro kaHana. K mpumepy
ApJIBIKY, Takke Bbl MoxeTe BBeCTHM METKy BpyuHyro. HoBoe m3MeHeHHOEe UMs HEe JOJIKHO
npesbllaTh 4 cuMBosia. BakHO: naHHBIE NEHCTBUS BO3MOXKHO TOJIBKO C HCIOJIb30BaHUEM

AQHIIMHCKNX TPOIMCHEIX OYKB.

Haxxmure xmaBumy Iloka3aTb MeTKH, OTpOETCS WM 3aKpoeTcs HHTepdeiic

0TOOpaKeHHSI METOK, TIPH OTKPBITHH 0 yMordanuto neiicreyetr CHI.

Haxxmure wmaBumry BerpoeHHble MeTkH, Bel MokeTe BEIOpaTh MeTKy w3 12
npemtoxkeHHbx — ACK, ADDR, BIT, CLK, CS, DATA, IN, MISO, MOSI, OUT, RX u TX.

Haxxmure xnaBumry PeqaktupoBanue MeTOK, OTKpOETCsS HHTEpdelc penakTHPOBaHUS

MCETOK, KaK ITOKa3aHO Ha HWKCCIICAYIOIIEM PHUCYHKE.

30Ha BBOJ]a HIMEHH KnaBuarypa Tepexmodenne Mex Iy IPOMUCHBIM U 3aIJIaBHBEIM MIPHGTOM

K npumMepy, HeoOxomumMo peakTuposath MeTky “ (SR,

Haxxmute KnaBuarypa, BeiOoepute 30HY “KIaBHATYphI”, IPU MOMOIIN O BbIOEpUTE
13 2 0 a A 9 0
Aa” W HaXXMHUTE Ha AT TICPEKIIIOUCHUST Ha A”. EIIIG pa3s Opu MmoMouu

BbiOepute “C” W HaxXMUTE Ha * 1% BBOJA JAHHOIO CHMBONA. AHAJOTHYHO BBEIUTE

“hnl”.

HpI/I HGO6XO,Z[I/IMOCTI/I 3aMCHHUTDH WM YAAJIUTH BBCACHHBIC CUMBOJIbI HAXKMUTC KIIABUITY
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Hms u Boibepute “30HY BBOJA MMEHHU’, IPU MOMOUIH O BbIOEpUTE CHMBOJI, KOTOPBIi

HEOOXOIMMO HM3MEHUTh WM YAAllUTh, MOBTOPHO BBEIUTE HEOOXOJMUMBIA CHUMBOJ HITH
HOKMUTE KIABUITY YAAJUTH JUTS YIAICHHS TAHHOTO CHMBOJIA
[To 3aBepmieHnn BBOoma HaxkatueM kiapumy  IloATBepAMTH  3aKOHUHTE

pemaktupoBanue, eciau Iloka3aTb METKHM OTKpPBHIT, JaHHOMY KaHaiy OygeT MpHCBOEHA

JOIIOJIHUTEIIbHAS MeTKa * (Sl
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3 HacTpoika ropM3oHTAJbLHOU CUCTEMbI

ConepxaHue TaHHOW TIaBbI:

| OT/105K€HHO€ CKAHUPOBAHME

B PexuMbI BpeMEHHOI pa3BepPTKH
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3 Hacrtpoiika ropu30HTaJIbHON CUCTEMBI RIGOL

OT/105KeHHOE CKAHUPOBAHME

OTnOXKEHHOE CKaHMPOBAHUE MOXET MCIIOAb30BAaThCA Ul TOPU3OHTAIBHOIO
YBEIMUCHHST OJHOTO YYacTKa OCIIUIOTPAMMBI, 9TO OOJIETYUT NETaJbHBIA HPOCMOTP

HU300pakeHMsI.

[locne HaxkaTust Ha KJIaBULIY B 30HE TOPU3OHTAIBHOIO YIpaBIICHUS
(HORIZONTAL) Ha nepenHeil manenu Haxmure KiaBumy OTJI0KeHHOe CKAHHPOBaHUE,
3TO TO3BOJNUT BKIIOYMTH HIJIM BEIKIIOUUTH OTIOKEHHOE CKaHHWpOBaHWE. BakHO: mpm
HEOOXOANMOCTH BKJIIOYEHUS OTIOKEHHOTO CKAHMPOBAHMS TEKYIIMH pPEXHM BPEMEHHOM

pa3BepTKH J0KeH ObITh “YT7.
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3 Hacrtpoiika ropu30HTaJIbHON CHCTEMBI RIGOL

B pexume OTIOKEHHOTO CKaHMPOBAaHUS OJKpaH OymeT pasfeleH Ha 2  30HBI

O0TOOpaKECHHSL.

OcumiorpaMma J10 yBETHICHUS

I'maBnast BpemeHHas pa3BepTKa

BpeMEHHaﬂ pasBepTKa Zaarn:100.0us

OTJIOXKCHHOI'0 CKAHUPOBAHUS

OcunnﬂorpaMMa IOCJIC YBEJIMYCHUSA

OcuuiiorpaMma 10 yBeJTH4eHHUs1

B BepxHell IOJOBMHE HJKpaHa HaxOOUTCsS OCLWLIOrpaMMa 0 YBEJIMYEHUS B 30HE, HE
HOKPBITOM MOMYNPO3pa4HbIM CHHUM IiBeTOM. [Ipu oMoy nosopora FopuzoHTadbHo o/
POSITION MOXHO CMeIIaTh BIPABO/BICBO JAHHYIO 30HY WJIH, IOBOpaduBas

Topusontanbno 27 SCALE, paciupuTh WK Cy3UTh JAHHYO 30HY.

OcuuiiorpaMma nocJjie yBeJu4eHus:

B HIKHEW MONOBHHE 3KpaHa HAXOAWUTCS TOPU3OHTAIBFHO PACIIMPEHHAS OCIMIIIOTPaMMA.
BaxHo: OTNIOKEHHAsT BpEeMEHHas pa3BepTKa COOTBETCTBYET IOBEHIMICHHIO KOd(duImeHTa
paclMpeHdss TIIaBHOW BPEMECHHOW pa3BepTKH (KaK IMOKa3aHO HAa BEpPXHEM pPHUCYHKE),
BpEMEHHAsI Pa3BEPTKA OTIOKECHHOTO CKAHMPOBAHUS JOJDKHA OBITH MEHbBIIE MM paBHA

TJIAaBHOM BPEMEHHOU pa3BEpPTKE.

Hanomunanune

Boiias B MEHIO OTJIOKEHHOTO CKaHMPOBAaHHUS, MOXKHO paboOTaTh HE TOJBKO IPU IOMOIIH
MEHIO Topr30HTanbHOM 30us MENU], Takke MoxkHO Haxarnem Ha TopusonTanbHo o)
SCALE (ropsdasi KjaBWIla OTIOXXEHHOTO CKaHWPOBAHUS) IEPEKIIOYUTHECS B PEXUM
OTJIOKEHHOTO CKAHUPOBAHMSI.
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3 Hacrtpoiika ropu30HTaJIbHON CUCTEMBI RIGOL

PeskumMbl BpeMEHHO# pa3BepTKHU

[Mocne HaxkaTHss Ha KJIaBULIY B 30HE TOPU3OHTAIBHOIO YIpaBIICHUS
(HORIZONTAL) Ha nepenHedl maHenu Ha)kaTHeM Ha KjaBUIly BpemeHHasi pa3BepTka
MOKHO BBIOpaTh PeXXMM BPEMEHHOU pa3BepTKH OocCImyUIorpada, Io YMOTYaHUIO EHCTBYET

pexum YT.

YT pexum

JlaHHBI peXUM SBISIETCS PEKUMOM TJIABHOW BPEMEHHOW Pa3BEPTKH, MPUMEHUM ISl IBYX
BXOJIHBIX KaHAJIOB.
[Ipu nanHOM pexume och Y 0003HAuUaeT SIIEKTPOHANpPsDKEHUE, 0Ch X 0003HAYaeT

BpeMs. BaxxHo: Tonbko IIPU BKIIFOUCHHUHU JAHHOTO PEXXUMA MOKHO BKIIIOUUTH “OTJ10KEHHOe

CKaHMpOBaHHE” .

X-Y pexxum

[lpn nmaHHOM pexuMe OocImwLIorpad MepeKiIodaeT OTOOpaKEeHHEe JBYX KaHaJoB U3
3JIEKTPOHAINPSKEHHE—BPEeMsl B 3IIEKTPOHANPsDKEHUe—AlIeKTpoHanpsbkenue. [Ipu momoriu
metona Jluccaxy (Lissajous) MOXHO YIAOOHO HU3MEpATh Pa3sHOCTh (a3 MEXAYy IABYMS
CHTHalaMH MICHTHYHBIX 4acToT. Ha  HiDKecnemymoleM pUCYHKe —H300paxkeHa

NPUHINIHATIBHAS CXeMa U3MEPEeHHH pa3HOCTH (as3.

foont———————— —
CurHal cTporo ropu30HTabHO 1O LEHTPY

I I

o
<_J>
-«
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3 Hacrtpoiika ropu30HTaJIbHON CHCTEMBI RIGOL

Ha ocnoBanuu sin@=A/B wim C/D, rae 0 5To (a30BBIl yrom Mexay KaHAJIAMH,

3HaueHus A, B, C, D cMm. Ha BepxHeM pucyHke. OTcrona nony4aeM ($pa3oBbIi yrod:
O=tarcsin (A/B) unu tarcsin( C/D)

Ecnm tmaBHas och oBama HaxoauTcs B kBagpante miockoctu [, I, Torma
TpeOyromuiics yron ¢a3bl J0DKEH HAXOAWThCSA B KBajpaHTe Iwiockoctd I, IV, Te. B
npenenax (0~m/2) wmu (3n/2~2m). Eciam maBHas Och OBaja HaXOOUTCS B KBaJpaHTE
wiockoctu II, 1V, Torma tpeOyromuiicss yron ¢as3el IOMHKEH HaXOMUThCS B KBaJPaHTE
wiockocty 11, 111, T.e. B npenenax (w/2~n) nnm (n~31/2).

[Mpu momonm ¢yHkimr XY MOKHO TMPOU3BOAUTh H3MEPEHHUS W3MEHEHHH (a3l
CHUTHaJa, IPOU3O0IIE/ e Yepe3 CeTh ¢ KoMMyTarmel kananoB. CoequHNB ocmiuiorpag c

9JICKTPOLCNIBIO, MOXXHO H&6JIIOII&TI) 3a BXOIHBIM U BBIXOAHBIM CUT'HAJIAMHU 3JICKTPOILICIIN.

IIpumep npuMeHeHUsI: H3MePSAETCSl PA3HOCTD (Pa3 BXOJHBIX CUTHAJIOB BYX KAHAJIOB.

Meton 1: ucnoan3oBanue Merona Jinccaxy.

1. Tlomcoemuuute cunycommanbHbii curHan k CHI1, taxxke k CH2 momcoenuHuTe
CHHYCOUJIAJbHBIA CHTHAJ C AHAJOTWYHOW YacTOTOHM, aHAJIOTHYHON aMIUTUTYIO0H W
pasHocThO (haz 90°.

2. Haxmute xinaBumry , 3aTeM OTPETYIMPYHUTE BEPTUKAIBLHOE CMELICHHE KaHaJIOB
CHI u CH2 na 31Hauenue 0B.

3. Haxwmwure xmasumy X-Y, Beioepure“CHI-CH2”, mosoporom IopusonrampHO 2/
SCALE onTuManbHO OTpETYIUpyiTe KOA(PQUIMEHT AUCKPETH3AIUU, 3TO ITO3BOIUT
MOJTyYUTh CPAaBHHUTENBHO XOpolmid Tpaduk Jluccaxy, mo koropoMy OyaeT ymoOHO
MIPOBOIUTH HAOIONCHNS ¥ H3MEPCHHUSI.

4. Otperynmupyiite Beprukaabno 27 SCALE CHI1 u CH2 mns yno6GHOro HabmoneHus
3a curHajgoM. B 3To Bpems MOIKeH oToOpakaTbesl TpaduK, Kak Ha HIDKECICTYIOMEeM

PHUCYHKE.
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3 Hacrtpoiika ropu30HTaJIbHON CHCTEMBI RIGOL

5. PaccrosHue oT Todek nepecedyeHus ocu X U ocH Y ¢ BUAMMBIM KPyrOM Ha BEpXHEM
pPHCYHKE IO Hadaja KOOpAWHAT MPHONIDKEHHO paBHO. TakuM o0pa3oM, HoixydaeMm

¢a3oBerii yron O=zarcsin1=90°.

BaxHo:

® Ocmwmorpagp B pexmme YT MOXKET WCIONB30BaTh JII00OH  KOA(D(OUITUECHT
MUCKpeTH3auu (B yCTAaHOBJICHHBIX Mpeaeiax) Il 3axBara CUrHaia. MaKkCHMaabHBIM
ko3 dunmenTom auckpernzanuu B Merone XY sBisercs S00 mTodek/c. B oObraHOM
CUTyallik ONTHMAJIbHOE CHI)KEHHE KOD(GQPHUIHNEHTAa IUCKPETH3AMUN IIO3BOJISIET
MOJIY4UTh OoJiee HADIAAHYIO cxeMy JIuccaxy.

® [Ipu BxmoueHnn pexnma XY “OT0KeHHOE CKAHMPOBAHHE” aBTOMAaTHYECKH

OTKJIIOYAETCSl.

® Haxarnem nHa kmaBuiry X-Y MoxHo BwIOpath“CHI1-CH2, CHI1-CH3, CHI1-CH4,
CH2-CH3, CH2-CH4, CH3-CH4” u mociie 3Toro npudop aBTOMaTu4eCcKd OTKpOeT 2
COOTBETCTBYIOIIMX KaHasa. B 3T0 ke BpeMs OymyT 3akpbIThl 2 Apyrux kanana. Ock X
OyZeT cienoBarh 3a JIEKTPOHANPSHKEHUEM CIICAYIONMIETO 33 KaKIBIM ITyHKTOM, OCh Y
OyzeT ciemoBarh 3a MEKTPOHANPSDKECHUEM MTPEABIIYIIETO KaXKI0TO ITyHKTA.

® Hmxecnenyromme GyHKIUU B pexkuMe XY He IEHCTBYIOT:
aBTOMAaTHYECKHEe M3MEPEHUs, KypCOpHbIE H3MEpEeHHs, MaTeMaTHUeCKHEe OIepaluH,
KOHTPOJBHBIA CHTHAN, OTJIOKCHHOEC CKAaHHPOBaHWE, BEKTOPHOE OTOOpa)keHHe,
T'opuzonTansHO ) POSITION, yIpaBI€HUE TPUITEPOM, TIIyOMHA MaMATH, METOJ

NOJIy4YCHH:, AOITYyCKOBAas MPOBEPKaA, 3allMCh CUTHAJa.

Meton 2: MWMcnoab3oBanue (GVHKIHHM _ObICTPOrO H3MEPEHHs, INPEI0CTABISIEMOMH

ocimiorpadom
OsHakombTech ¢ QyHKuusIMu “®aza A>BF” n “®aza A>B%” B naparpade “daza u

oTcpouka” Ha cTp. 6-14.
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3 Hacrtpoiika ropu30HTaJIbHON CUCTEMBI RIGOL

Pe:xum Roll

B mamHOM pexume oToOpakeHWE CHTHaja OOHOBISIETCS BpAaIleHWEM CIIpaBa HaJeBo,
TOPU30HTAJILHOE CMEIIEHUE CUTHAJla U YNpaBIECHUE TPUITEPOM HE ACHCTBYIOT, AUala3oH

perynupoBanus ropuzoHTanbHOU mkans! ot 200.0 mc mo 50 c.

Baxno: npu BrimroueHun pexkuma Roll He MoryT mcmonb3oBatbes “OT/I0iKeHHOE

ckaHupoBaHue”, “S TpurrepHsblii ocrmiorpad”.

MenJieHHOe CKaHNPOBaHNE

Pexum, momoOHwii Roll. Korma ropusoHTanmbHas BpeMEHHash pa3BepTKa 3aJaeTcs B
sHaueHnu 200 Mc/men wid ele MeUIeHHee, NMPUOOp BXOAUT B PEKHUM “MEIUICHHOE
CKaHHMpOBaHUE”, B JAHHOM pPEXHUME MPUOOp CHadalia coOMpaeT JaHHBIC CJIEBa OT TOYKHU
TpUITEpa, 3aTeM OXHJIAET JCHCTBUS TPUITEpa, MOCIe 3allycka MPOJODKAeT 3aBepIICHUE
CHUTHaja cIpaBa OT TOYKH Tpurrepa. Bo BpeMs HaOMIONCHWS 3a HU3KOYACTOTHBIM
CUTHAJIOM TPU TIOMOIIM MEJJICHHOTO CKaHMPOBAHHUS PEKOMEH]IyeTCS B Ka4eCTBE METOJa
Cuenka KaHaJI0B YCTAHOBUTD “NIOCTOSIHHBIM TOK .
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

4 HacTpoiika cucTeMbl JUCKPEeTU3 AU U

ConepxaHue TaHHOW TIaBbI:
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

MeToabl OTYy4YEHHS

B Sin(x)/x
||
B Sin(x)/x

Brikimroyarens AMHAMHYECKON CHHYCOMAATBbHOW HMHTEPHOJSIUN, BKIIOYUB KOTOPBIN
MOXXHO 00JIee TOYHO BOCCTAHOBUTH M3HAUaIbHBIe CUTHANBL. HakaB Ha knaBumny Sinx(x)/x,
MOXXHO BKJIIOYHTH WJIM  BBIKIIOYNATH (YHKIMIO JTUHAMHYECKOH CHHYCOHMJAIBHOM

HUHTEPIOJIAIUN.
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

B Yacrora JUCKpETH3AIUU

B [nyoumHa maMATH
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

MeToabl mosry4yeHust

MeTozp! TOIY9IEeHHUs HCHONB3YIOTCS U KOHTPOJISI, KAKUM 00pa3oM MOIyJaloTCs TOUKU

CHUTr'HaJIa U3 y4aCTKa JUCKPETHU3aIluH.

Haxmure Ha ¢GyHKIMOHATBHOE MEHIO MepeAHed mnaHenu |Acquire — Meroa

NOJy4YeHHusl, TPH TOMOILU O BbIOEpUTE HEOOXOAMMBIH MeTox TmodydyeHus (1o

YMOJTYaHHUIO - OOBIYHBIN), 3aTeM Ha)KaTHEM Ha PYUKy YIPABICHUS MOATBEPIAWTE BHIOOP
JaHHoro merona. Ilepexnrouars pexxuMbl Bel Taxoke MoXKeTe NMyTeM MPOJOKUTEIBLHOIO

HaXaTys Ha KJIaBUITY Meton MOJIYy4YCHHU .

OOBIYHBIN

B manHOM pexuMme ocumimiorpad MPOM3BOIMT IAMCKPETH3AIMIO CHTHAJa B ONUHAKOBEHIC
IMPOMEXXYTKH BPEMEHH UIA MepecTpanBaHus BONH. I10 OTHOIICHHIO K OONBIIMHCTBY BOJH

WCTIOJIh30BaHUE TAHHOTO PEXKHAMA ITO3BOJIUT TOOUTHCS Iyutiero 3ddekra oTroOpaxeHusl.

Cpennee

B pmanHOM pexume ociuiorpad MPOU3BOMUT ypaBHHBAaHHE BOJH OT MHOTOKpPATHOM
JHMCKPETH3alMH, YTO YMEHBIIAET IIyMbl MEXaHM3Ma Ha BXOJHOM CHUTHAJIC M YBEIMYHBACT
BEPTUKAJbHBIN KO3(GUIMEHT paspenieHns. UeM Oolbllle 4acToTa YCPEAHEHHUS, TeM HIDKE
YPOBEHB IIOCTOPOHHETO IIIyMa M TEM BbIIIE BEPTHKAJIbHBII KO DUIMEHT pa3penieHus, HO 1

peaKknusg 0T06pa)KCHI/I$I BOJIH HAa UBMCHCHHA CUT'HAJIa MCIJICHHEC.

JnanazoH HacTpoiKK 4acToThl ycpeaHeHui oT 2 1o 1024, mo ymomgaHuio JeHCTBYeT 2.

[Mocne BEIOOpa pexnma “CpenHee” HaXMUTE Ha MeHIO YacToTa yCpeAHeHUsl, TPY IIOMOIIH

O 3apaitre HEO0OXOIMMYI0 4acTOTy ycpeaHeHus. Ipuparienne KaxkIoil HacTpoiku Ha 2

MOKa3aTeIbHbIC (PYHKIIHH.
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

Bonnst 1o ycpennenws:

Bonastl mocne 256 ycpennenuii:
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

ITuxoBoe AE€TEKTUPOBAHUE

B nmanHoM pexkxume ocumiiorpad cobupaerT MaKCHMaJbHBIE W MHUHHMAJTIBHBIC 3HAYCHHS
CHTHAJIOB B HMHTEPBAJC NUCKPETU3AIMH U IMOAYYEHHs OrMOaromed WM BO3MOKHO
YTEPSIHHOTO KOPOTKOTO HMITYJbCa CHUTHaia. VCronp30BaHMe MAHHOTO PEKHMA ITO3BOJIUT
n30eKaTh CMEIIECHUS] CHTHAJIOB, HO IITYM OTOOpakeHHs OyIeT TOCTaTOYHO BEIUK.

B manHOM pexuMe ociuuiorpad MOKET O0TOOpakaTh BCE MMITYJIBCHI KAK MHHHMYM

OJIMHAKOBOYW MIMPUHBI C TIEPHOAOM JUCKPETHU3AINH

Brbicokoe paspeiieHue

B naHHOM pexuMme NpPUMEHEH CyNep-MeTOA IUCKPETU3aluH, NPOU3BOAMUTCS YCPEIHEHHUE
COCEIHMX C MPOOHBIMH BONHAMH YYacTKOB, 3TO IIO3BOJSIET CHHM3HWTH YPOBEHH IIyMa
MEXaHU3Ma Ha BXOJHOM CHTHAJIe, a Takke 0TOOpa3HuTh Ha dKpaHe 0ojee IUIaBHBIC BOJHEI.
OOBIYHO TPUMEHSETCS B CHTYyaIWAX, KOTJa 4YacToTa IHCKPETH3aIM{ IH(PPOBOTO

npeoOpa3oBarelis MPEBbIIIAeT CKOPOCTh COXPAHEHHUS COOMPAIOLIEH TaMsITH.

Baxno: meronsl ycpennenusi B pexumax “‘Cpennee” u “Bricokoe pazpemienne”
OTJIMYAIOTCSI, B TIEPBOM CIIy4ae 3TO “yCpeAHEHHE MHOTOKPATHOW TUCKPETH3alu’, BO

BTOPOM CITy4ae 3TO “yCpeIHEHWE eINHUYHONU JUCKPETH3AIUHN .
Sin(x)/x

Brikimoyarens AMHAMHYECKON CHHYCOMAATBbHOW HMHTEPHOJSIIUN, BKIIOYUB KOTOPBIN
MOXXHO 00JIee TOYHO BOCCTAHOBUTH M3HAUaIbHbIe CUTHANBL. HaxkaB Ha kmaBumny Sinx(x)/x,
MOXXHO BKJIIOYHTh WJIM  BBIKIIOYNATh (YHKIMIO JTUHAMHYSCKOH CHHYCOHMJAIBHOM

HUHTEPIOJIAINN.
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

YacroTra 1UCKpeTH3alMH

Yacrora auckpeTH3anuy JjgaHHOro ocuwiutorpada pocruraer 1 I'Beio/c. Baxwo:

K03((UITUEHT AUCKpPETH3aIMA OTOOpa)kaeTcss Ha CTPOKE COCTOSHHS B BEPXHEW 4YacTH

OKpaHa W B MCHIO Yacrtora AUCKPETU3alMM, €ro MOXHO HU3SMCHUTH, PETYINUPYI

TOPH30HTANIBHYIO BPEMEHHYIO pa3BepTKy (c/men) depe3 [opu30HTAIBLHO ©) SCALE wnnu

mmMenss “Tinyouna namatu”.

Bnmsane 3aHmkeHHOTO K03 QUIIeHTa TUCKPETH3AIMN Ha BOJIHY:
Hckaxenue (popmMbl cHrHajga: W3-32 3aHIKEHHOTO KOY(QHUIHMEHTa IHCKPETHU3AINU

MOXET BO3ZHHKHYTH HEJOCTada 3JICMEHTOB HEKOTOPHIX BOJH, 3TO oOpasyeT Ooibiioe

pas3Inune MExXIy 0T06pa)I(aGMI>IMI/I BOJIHAMH TUCKPETU3AlIUN U PEAJIbHBIM CUTHAJIOM.

— \
v ol / \; B -

CMellleHHe CUTHAJIOB: TMOCKONBKY KOA(DGMHUIMEHT MUCKPETH3alMUd HUKE YaCTOThI
peanpHOrOo curHasia B 2 pasa (Nyquist Frequency, dactora HaiikBucra), yacrora
CHTHajJa BO BpEMs MEPECTPOMKM JAHHBIX AUCKPETH3alUK OyneT MEHbIIE YacTOTHI

pCaJIbHOTO CHUTHAaJa. Yacro BCTPCUAOMIUMCA CMCIICHUEM SBJIAIOTCA KOJIEOAHMS 110

— I/}

OBICTPOMY (PpPOHTY.
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

3. Tlotepsi curHaja: MOCKOJBbKY KOX((UIIMEHT MUCKPETHU3AIlMH 3aHIDKCH, CHTHAN BO
BpeMs INEpPECTPOMKHM NaHHBIX IUCKPETU3allMd HE OTpearupyeT Ha BCE peaibHbIE

CHUT'HAJIBI.

BCHUC UMITYyJIbCa
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

ImyOuna mamsaTu

[Tox TyOuHOM MaMATH MOJpa3syMeBaeTCsl KOJIMYECTBO COOpPaHHBIX 32 OJHO JCHCTBHE
TpUITEpa CHUTHAJIOB, KOTOPOE MOXKET COXpaHHTh OcCHWuIorpad, OHO pearupyer Ha
BO3MOKHOCTh ITaMSATH 3allOMHHAIONIETO YCTPOWCTBA IUCKpETHU3alMU. MakcuMmanbHas
rnyonHa mamatd DS1000Z - 24 Mrodek (OMIIMOHHO), B CTaHIAPTHOW KOMILICKTAIIUU

IyOWHa maMsITh coctapisier]2 Mrouek.

Touka TpimTepa

T

TpeneapuremmsHan OTnoxeHHan
OHCKpeTH3aInLA OHCKpPeTHIAINA

I'myOuna namami

VYIOoBIETBOPEHHE OTHOIICHUN TIyOHMHBI MaMATH, KOA(PQHUINEHTa IUCKPETHU3AIMHA U

JUTHHBI BOJIHBI BBIIVISZUT CIIEAYIOMINM 00pa3oMm:
I'my6unHa mamst = ko3 durment auckperusanyu (Beid/c) X amiuHa BOMHBI (¢/men X aen)

Takum o0pa3oM, Ha OJMHAKOBOHW INKaje BPEMEHHOW pa3BEepTKH OOJBIION 00heM

[aMATH [TO3BOJISICT TAPAHTHPOBATH BEICOKUN KOA(PQUITHEHT TUCKPETH3AIIHH.

Haxmure |Acquire — Iny0mHa mnDaMsiTd, @pyd IOMOIIU O BbIOEpUTE

HEoOX0ANMYI0 TIIyOMHY MaMATH (10 YMONYaHUIO - aBTOMAaTHUYECKH), 3aTeM Ha)KaTHeM Ha
PYUKy YUpaBiCHUS MOATBEpAHMTE BHIOOP. BBI Takke MOXKETE IyTeM IPONOKHUTEIBHOTO

HakaTws Ha KiaBuiry [y0mHa HaMsITH TepeKIoYarh IyOuHY TaMsATH

[Ipy OTKpHITHH OJHOTO KaHaja JOIMyCTHMas ITyOMHA MaMsATH: aBTOMaTH4eckd, 12K,
120k, 1200k, 12M. B “aBroMaTHyeckoM’ peKUMe OCIIHIUIOTpad) aBTOMATHYSCKH BHIOHpPAET

DIyOWHY ITaMSTH B COOTBETCTBHH C TEKYITMM KO3 (QUITEHTOM IUCKPETH3AINH.
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4 Hactpolika cuCTeMBI AUCKPETH3ALUN RIGOL

[Tpu BKIIFOYEHNU IBYX KaHAJIOB JIOIyCTHMAs TITyOWHA IMaMsTH: aBTOMaTHYeCKH, OK, 60K,
600k, 6M. B “aBTOMaTu4eckoM” peKuMe OCIUIIIOrpad aBTOMAaTHYECKH BEIOMpAET IIyOHHY

[AMATH B COOTBETCTBUH C TEKYIINM KOA(PPHUIIMECHTOM THUCKPETH3AIHH.

[Ipn BKIIIOYCHUH YETHIpEX KaHAJIOB JOMYCTHMAs IIIyOWHA ITaMsITH: aBTOMaTHIECKH, 3K,
30k, 300k, 3M. B «aBTOMarn4eckom» pexXHUMe OCIWIUIOTpad) aBTOMATHYCCKH BBIOMpAET

DIyOWHY ITaMSTH B COOTBETCTBHH C TEKYITMM KO3 QUITEHTOM IUCKPETH3AINH.
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S TpurrepHslii ocuuLIorpadg

Tak Ha3pIBaeMBIH TpUITEp MPEIACTABISET COOOM yCIOBHS 3allycKa, 3aJaHHbBIC B
3aBHCHUMOCTH OT HEOOXOIMMOCTH, KOTIa KaKas-TH0O0 BOJIHA M3 MOTOKA BOJH YAOBIETBOPSET
3THUM YCIIOBHSIM, OCIHIUIOrpad He3aMeIUINTEIIFHO IMPOM3BOANT 3aXBaT JTAHHOH BOJHEI U €€
COCEIHMX YacTel, a TakKe IMPOM3BOAMT OTOOpakeHWE Ha auciuiee. Bo BpeMs paboTsl
UG poBoro ocrpuiorpada, HeCMOTPsT Ha CTaOWJIBHOCTh WM HECTaOWJIBHOCTH TPHUITEpA,
MOCTOSIHHO Oe3 IepephiBa MPOU3BOIUTCS cOOp CUTHAJIOB, HO TOJBKO MPH CTaOMIBHOCTH
TpUITEpa BO3MOXKHO cTabmibHOE oToOpaskeHre. CIyckoBas cxema rapaHTHPyeT Hadayo
CKaHWPOBAHMS BPEMEHHOM pa3BepTKH WIM cOopa ¢ BXOJHOTO CHTHAJIA WM
MIOJTB30BATENILCKUX YCIOBUH TPUTTEPa, T.€. KAKIBIH pa3 CKaHUPOBAaHUE M COOP MPOUCXOIIT
CHHXPOHHO, 3aXBaTBHIBACTCS IOKPBITHE CHTHAJa, TakuM oO0pa3oM, oToOpaxkaeTcs
cTaOMIbHAast BOJTHA.

Hacrtpoiika Tpurrepa IOOmKHa NPOWU3BOIAWTHCS B COOTBETCTBHH C OCOOEHHOCTSIMU
BXOJHOTO CHTHajla, MOATOMY BBl MOIDKHBI 3HATH HM3MEPSEMBIN CHTHAN, TOJBKO TOTJA
BO3MOKEH OBICTpBIA 3axBar HeoOXomuMoW BONHBEL. JlaHHBIA ocmwmiorpad CcHaOXeH
0oraTbIM BEIOOPOM MPOABUHYTHIX (QYHKIMH TPHUITEpa, 3TO MO3BOIUT Bam BecTn oTnensHOe

HaOJFOJICHHE 32 MHTEPECYIONIMMH dJIEMEHTaMH BOJTHBIL.
CopepxaHue TaHHOW TJIaBbI:

WMcTouHUK TpHUITEpa

Metox Tpurrepa

Cuenka Tpurrepa

BoipaBHHBaHHe TpULTEPA
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CHuKkeHHne YPOBHS mryma

B Tuns! Tpurrepa
]
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BbIX01HOIl KOHHEKTOP TpUITEpa
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HUcrouynuk Tpurrepa

B 30ne ynpasnenus tpurrepom (TRIGGER) na nepenneit nanenu naxmure MENU
— BpIOOp HCTOYHHKA U BHIOCpHTE HEOOXOMMMBIH HCTOYHUK Tpurrepa. CHUTHAIBI OT
anaynorosbix kaHaioB CH1-CH4 wu ropoackast anekrpocets (AC Line) paBHO3HAYHO MOTYT

OBITH UICTOYHUKOM TPUITEPA.

Bxox aHaJ10roBOro KaHaJja:
Bxonnoit curuman anamorosoro kanama CHI-CH4 wMoxeT SBISITBCI HCTOYHUKOM
TpUrTepa, BEIOpaHHBIN KaHall, HECMOTPSl Ha OTKPBITHE WM 3aKPHITHE €r0 BXOJa, MOXET

HOpPMAaJILHO PabOTaTh.

Toponckast 3eKTpOCeTh:

CurHaj Tpurrepa noy4yaeTcs U3 BXoJa HCTOYHHKA MEPEeMEHHOTr0 TOKa ociuiuiorpada.
Takoif HCTOUYHHK TPUTTEepa MOXKET OBITh HCIIOIb30BaH ISl OTOOPAKEHHUSI OTHOILCHUIT MK LY
CHTHAJIOM (HalpHuMep, OCBETUTENIbHOE 000pYJIOBaHHE) H TUHAMHYCCKUM 3JIEKTPHYSCTBOM
(cumoBoe obOopymoBanme). Hampumep, CTaOWIBHBIA TPHUITEP BBIXOJHOTO CHUTHAJA
TpaHcHOopMaTOPHON MOJCTAHIMK TIABHBIM 00pa30M HCIIONB3YETCs TMPH COOTBETCTBYHOIIMX

U3MEPEHUAX B SHEPTeTUUECKOM ITPOMBIIIIEHHOCTH.
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Metoa Tpurrepa

Merox Tpurrepa BIHMSET Ha METON 3alycka TOHCKa ocmwmiorpada. Ha
HIDKECNIeNyIone cxeMe u3o0pakeHa coOuWparenpHas WaMsATh, TO€ BHIHO, YTO
MECTOIIONIOKEHIE TPUITEPHOTO COOBITHS OTPEICIIIETCSI HACTPOHKAMU TOYKH KOHTPOJIBHOTO
BpEMEHH ¥ OTCPOYKH. BakHOo: coOuparenpHas m[aMATh ocmwuiorpada SBISIETCS
[IUKJINIECKON Oy(epHOll mamsAThIo, HOBBIE JAaHHBIC ITOCTOSHHO OyIyT 3aKpHIBaTh CTaphble

JAaHHBIE JTO TeX TIOp, MOKa Mmporecc cbopa He OyIeT 3aBepIleH.

pUTTEpPHOE COOBITHE

Bydep nperpurrepa bydep nocrrpurrepa

y

CoOuparenbHas naMsTh

IIperpurrep / TpUrrep ¢ 0TCPOUKOii:

COop JmaHHBIX JO/TOCIE TPHUITEPHOTO cOObITHA. OOBIYHO TMO3WIHS TPHUTTEpa
HAXOIUTCA B TOPU3OHTAIFHOM IIEHTPE 3KpaHa, IPH IOJTHOM OTOOPaXEHHH SKpaHa MOKHO
OTJeNTLHO HAOMONaTh 32 HH(OpMAIMEH MPETPUITepa U TPUTTEpa C OTCPOUKOH B 6 KIIETKAX.
IIpu nomouw FopusonTansno =) POSITION MOXHO OTpEryInpoBaTh FOPH30OHTAIEHOE
CMEIIIEHUE BOJHBI, MPOCMOTPETh Ooyiee MOAPOOHYI0 HH(MOPMAIMIO O NPETPHUITEpPE U
TpUrTepe ¢ oTcpoukoid. Takum 00pa3oM, BOZMOXKHO OBJIaIeTh HH(OpMAIIHel 0 CUTHAJE 10 U
nocie aewcTBua Tpurrepa. K mpumepy, npu 3axBare Ae(eKTOB AIEKTPOIENH, aHATH3APYS
JTaHHBIC TIPETPUITEPA, BO3MOXKHO TTONYICHUE TAHHBIX O IMPUYMHE BOSHUKHOBEHHS AederTa
HIIEKTPOLICTIH.

B 3o0me ympasnenus tpurrepom (TRIGGER) na mnepemneli manenn Ha)KMHTE Ha
KIIaBUILLY WIH 4epe3 MEHI0 — Merton Tpurrepa Bribepute HeOOXOAUMBIHA
THUII TPHUITEPA, 3aTOPUTCSI COOTBETCTBYIOIINI MHANKATOP BBIOPAHHOTO B TEKYIIHH MOMEHT

METOo/a.

Auto (ABTOMaTHYECKH):
BomHbl oTOOpa)kaioTcss BHE 3aBUCHMOCTH OT TOTO, YIAOBJIETBOPEHBI JIH YCIIOBHS
3amycka. [Ipn oTCyTCTBUH BXOJHOTO CHTHAJIa OTOOpa)kaeTcs OMHA TOPU30HTATIBHAS JIHUS.

[Tocme BBIOOpa maHHOTO pexuMma ociuDiorpad cHavdama 3anoiHser Oydep

CrpaBouHuk none3osarens DS1000Z 5



0 TpurrepHslii ocuusuiorpag RIGOL

IpeTpurrepa, 3aTeM COBEpIIaeT MOWUCK OTHOTO MAEHCTBHS TPHUITEPA, OJHOBPEMEHHO
IpOJOIDKast 3aIlOJIHATE JaHHBIE. Bo BpeMs momcka TpurTepa 3aloiHUBINNE cHadaia Oydep
IpeTpurrepa JaHHBIE IEPETOTHIIOTCS W BBIABUTAIOTCSA 0 MPUHIUIYY OYEPEIH «IIEPBBIM
npuien - nepBbiM obcayxen» (First Input First Out, FIFO), mocie HaxoxaeHus: Tpurrepa
Oydep mperpurrepa 3akirodaer B ce0s coOpaHHbBIE J0 3amycka naHHble. Ecnu Tpurrep He
HaiiteH ocmwuiorpad TPUBOIUT B JIEHCTBHE MNPUHYIUTENBHBIA 3amyck. Ecmu
NPUHYIUTENBHBIN 3aIlyCK HEJCHCTBUTENEH, OCIIIIUIOrpad BCe K€ 0TOOpakaeT CUTHAIIBI, HO
BONHBI He cTaOwibHBL. ECTM NOpHHYIUTENBHBIA 3allycK NEWCTBHUTENEH, OCHInIorpad
oToOpaXkaeT CTaOUIIHbHBIE BOJIHBL.

JlaHHBII MeTOox Tpurrepa NPHUMEHSEM TpPH HHU3KOW YacTOTE TMOBTOPECHHS WA
HEM3BECTHOM YypOBHE cHTHaia. I[Ipm HamoOHOCTH OTOOpak€HHS MOCTOSHHOTO TOKa
HEoOXOANMO UCTIONB30BATh JAHHEBIA METO.

BaxxHo: xorma BpeMeHHas pa3BepTka 3alaHa kKak 50 Mc/naen uiu Oonblie, B TaHHOM

METOJIe TPUITEpa paspelaeTcs OTCYTCTBUE CHUTHaIa TPUITEpPa.

Normal (O0bI4HBIIf):

Curnamsl 0TOOpaXaloTCSl TPH YAOBIETBOPEHUH YCIOBHH TPUITEPA, €CIH YCIOBUS
TpUITEpa HE YIOBJICTBOPEHEI, YACPKUBACTCS M3HAYABHOE OTOOpaKCHHE BOJHEI, a TAKXKe
OXHJAETCs CIeyIomIee ISHCTBUE TPUITEpa.

[Tocme BBIOOpa maHHOTO pexuMma ociuDiorpad cHadama 3anoiHser Oydep
IpeTpurrepa, 3areM IPOU3BOAUT IIOMCK OJHOTO TPHITEpA, B TOXE BpEMs MPOIOIDKAas
3aMOJHATH NaHHBIC. IIpy momcke TpuUrTepa 3alONHUBINNE CHadana Oydep mperpurrepa
JIaHHBIE TIEPENONHSIOTCA W BbyaBUrarotcs no npunnumny FIFO, mocme Toro, kak Tpurrep
Oyzer HaiineH, ocumiuiorpad Oyaer 3anonHATh Oydep MOCTTpUrTepa, a TakkKe OTOOpasuT
cOoOUpAaTEeNHLHYIO aMSTh.

JlaHHBII MeTOJ NPUMEHHUM JUIsl CUTHAJIOB C HU3KOM 4acTOTON MOBTOPEHMSI U CUTHAJIOB,

HE TPEeOYIOIINX aBTOMATHYECKOTO TPUTTEPA.

Single (exuHMYHBIH 3aMyCK):
[locne BbIOOpa naHHOTO pekuma 3aropaercs uHAukatop Kiasumu SINGLE|
ocumiorpad OXHAACT IEHCTBUS TPHUITEpa, TNPH YIOBICTBOPCHUH YCIOBHH TpUITEpa

0To6pa>1<aeTc;1 BOJIHA, a 3aTEM IPOHUCXOAUT OCTAaHOBKA.
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Cuenka Tpurrepa

Crenka Tpurrepa ONpenessieT, Kakas J9acTb CHTHana OyleT mepelaHa B DJIEKTPOIEIh

Tpurrepa. O0paruTe BHUMaHUE Ha pasHUILy co “Clenka KaHaJIoB”.

® JloCTOSHHBIN TOK: JOMYCTHMO MPOHUKHOBEHHE YacTel MOCTOSHHOTO M IEPEMEHHOTO
TOKa B KOHTYp TPUTITEpa.

® JlepeMeHHBINH TOK: OJIOKUPYIOTCS JIIOOBIE YaCTH TOCTOSHHOTO TOKA, a TaKKe racstcs
cur"aiasl MmeHee 75 kI,

® JlomaBieHHWE HHM3KUX YacTOT: OJIOKMPYIOTCS YacTH TIOCTOSHHOTO TOKa, a TaKXkKe
MOJABIAIOTCS HU3KOYACTOTHBIE YacTh HIKe 75 kI 1.

® [logaBieHne BHICOKMX YaCTOT: IIOABIIIIOTCS BBICOKOYACTOTHBIE YaCcTH BhIlte 75 kI .

B 30ne ynpasnenus tpurrepom (TRIGGER) na nepenneit manenu naxmure MENU
— Hacrtpoiika tpurrepa — Cihenka, BbIOepuTe HEOOXOTUMBIA THI CHENKH (IO
YMOTYaHUIO 3TO TIOCTOSHHBIM TOK). BaXHO: HAcTpoilka MJaHHOTO TYHKTa MOXET

MPOM3BOIUTHCS TOJIBKO B CITydae ACHCTBHS TPUTTEPA C 3aITyCKOM IT0 (PPOHTY.
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BripaBHMBaHMe TpUITEpa

BeipaBHHBaHKE TPHUITEPa MO3BOJISET CTAOMIM3UPOBATh CIOXKHBIE BOJHBI TPUrTepa (KaKk
cepHsi UMITYJIbCOB). Bpemsi BbIpaBHHBaHUs 0003HA4YaeT BPeMsl OXUAaHHS IOBTOPHOTO
3alycKa dIeKTpolrenu Tpurrepa ocmniorpadgoM. Ocmmorpad He OymeT 3amycKath

TPUITEP 10 3aBEPIIECHUS BPEMEHH BbIPABHUBAHUS.

ITo3unus Tpurrepa

B 3one ympasnenus tpurrepa Ha nepeaneit nanenu (TRIGGER) naxwmure —
Hacrtpoiika Tpurrepa — BbpipaBHUBaHHe TpHUITepa, NpU MOMOIIM PYYKH YIPaBICHUS

) m3MeHsiiTe BpeMs BEIPABHHBAHHMA (II0 yMOTYAHHIO 3TO 16 HC) BIUIOTH 0 CTAaGMILHOTO
Tpurrepa cursajia. JlomyCTHUMBIN OUana3oH peryIupoBaHUS BPEMEHH BBIPAaBHUBAHUSA OT
16HC 10 10 c. BaxHo: naHHast HaCTpOiiKa HEOCTYIIHA TPU TPUITEPE BUIEOUACTOT.
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CHuKeHHne YPOBHS IyMa

CHuxeHue ypoBHs IIyMa YBEJIWYMBAET YyBCTBUTEIBHOCTh Tpurrepa. IloBbimas
YYBCTBUTENIBHOCTh TPUITEPA, MOKHO CHU3UTHh BO3MOKHOCTb NOSBJIIEHUS LIIyMHOI'O TPUITEpPA.
Ho B TO ke BpeMsl Taikke BO3MOXHO CHI)KEHUE UyBCTBUTEIBHOCTH TPUITEPA, MOITOMY

TPUTTEPHOMY OCIHILIOTpady HeoOXOMM OONBIION CUTHAI.

B 30ne ynpasnenus tpurrepom (TRIGGER) na nepenneit manenu naxmure MENU
— Hacrpoiika Tpurrepa — CHHKeHUe YPOBHSl LIyMa, BKJIIOYMTE WM BBIKIIOUUTE

(DYHKITHIO CHIDKCHHUS YPOBHS IIIyMa.
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Tunel Tpurrepa

DS1000Z cHaGxen OorarbiM BbIOOpOM (YHKIHH TpPUITEpa, BKJIIOYAs MHOMXECTBO

BHUIOB TPUITEPA HOCHGHOB&TCHLHOﬁ IIHUHBI.

[ J Tpurrep ¢ 3anyckK
([ ]
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Tpurrep no mupuHe HUMITyJIbCa

[ J
® Tpurrep
[
[

Tpurrep no BWjieoyacroram
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Tpurrep no xoxy
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TQI/IFFQQ AJIIUTCIBbHOCTHU
[ Tpurrep no JUMHMTY BpeMeHH (OIIIMOHHO
([ ]
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Tpurrep no 3ajaep:KKe MMIYJbca (ONIIMOHHO

® Tpurrep mo JUMHTY HMIVJIbLCA (ONIIHOHHO)

[ J TPUITEPA U CHUKCHHUC YPOBHSA IIIYMA.
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Tpurrep ¢ 3aep>KKoi (ONIIMOHHO)

Tpurrep 1o BpeMeHHU NPeTyCTAHOBKH U BpEMEHH BbLIEPKKH

Tpurrep c 3anyckoM 1o N-my GhpoHTY

Tpurrep RS232 (onmuuonHo)
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Tpurrep 12C (onumnoHHO)

® Tpurrep SPI (onumonno)
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Tpurrep ¢ 3anmyckom no (ppoHTy

3anyck IpOU3BOIUTCS IIPU NEPECEUEHUN BXOAHBIM CUTHAJIOM YCTaHOBJIEHHOTO ITOPOTOBOIO

3HaA4YCHUA 3aI1yCKa.

Tun Tpurrepa:
Haxxmure xnaumry Tum Tpurrepa, Beioepute “Tpurrep ¢ 3amyckoM mo ¢ponty”. B
3TO BpeMs B MNPAaBOM BEpPXHEM YIIy JKpaHa OToOpakaeTcs WHQoOpMamus O HacTpoiike

TpUITEpa, Kak OKa3aHO Ha HU)KECIIELYIOIEM PUCYHKE.

Bbi16op ncrounnka:
HaxaB Ha knaBumry Bei0op mcrounuka, Beioepure CH1-CH4 mnmn AC B kadecTBe
Uctounuk Tpurrepa. Texymuit HCTOYHUK OTOOpaskaeTcsl B IPaBOM BEPXHEM YLy KpaHa.
BaxHO: TONBKO TIpHM BBIOOpE KaHala C y)K€ MOICOCIMHEHHBIM CHI'HAJIOM B KaueCTBE
HCTOYHHKA TPUTTEPa MOXKHO TOOUTHCS CTAOMIBHOTO ACHCTBUS TPUTITEPA.

Tun ¢gponTra:

Haxap na xiaBumy Tum ¢poHTa, BEIOEpUTE ACWCTBUE TpUTTepa Ha JF0O0M (ppoHTE
BXOofiHOTO curHana. Texymuii Tin GppoHTa 0TOOpaXKaeTCs B MPABOM BEPXHEM YLy KpaHa.

] :z[eﬁCTBHe TpUITEpa Ha MepenHeM (POHTE BXOTHOTO CHUTHANA IPH YCIOBHH, YTO
YPOBEHb HalPSXKEHUS yAOBIETBOPSET 3alaHHOMY YPOBHIO TPUITEpa.

] :z[eﬁCTBHe TpUITEpa Ha 3aJHEM (POHTE BXOAHOTO CHUTHAJIA MPU YCIOBUH, YTO
YPOBEHb HalPSYKEHUS yAOBIETBOPSET 3alaHHOMY YPOBHIO TPUITEpa.

o [E==Y JeCTBUE TPHUITEpa Ha TEPEIHEM M 3aaHeM (pPOHTE BXOIHOTO CHTHANA MPU
YCIJIOBUM, YTO YPOBEHb HAPSKEHUS YAOBJIECTBOPAET 3alaHHOMY YPOBHIO TpUITEpa.

Merton Tpurrepa:

HaxaB m©a kmaBumy MeToq Tpurrepa, BbolOepuTe Cpeau THIIOB TpHITEpa
aBTOMATU4ECKUi, OOBIUHBIN MM €IUHUYHOTO 3allycKa B KadecTBe MeToa Tpurrepa  (cTp.
3). 3aropurcst COOTBETCTBYIOIIUI MHINKATOP TEKYIIETro THIIA TPUTTEpA.

Hacrtpoiika Tpurrepa:
Haxap na wxiaBumy HacTpoiika Tpurrepa, HacTpoWTe mapaMmeTpbl JaHHOIO BHJA
TPUITEPA: CLUENKY TPUITEPA, BEIPABHUBAHKUE TPUITEPA M CHHXKEHUE YPOBHS IIyMa.

YpoBeHb Tpurrepa:
HeﬁCTBHe TPpUITEPA BO3MOXHO TOJIBKO MPU JOCTHKCHUU CUTHAJIOM 3aJaHHOI'0O YPOBHSA
TpurTepa.

ITpu nomomu Tpurrep ‘2 LEVEL wu3MeHHTe ypOBEHb, HA JKPaHE IIOSBUTCS JIHHHS
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YPOBHSI TpUTTEpa OPaH)KEBOTO I[BETA U 3HAK TpHUTrTEepa E5”, a raxoxe onn OyIyT ABHUTATHCS
BBEPX/BHH3 B COOTBETCTBHU C IIOBOPOTOM PYYKH YIIPABICHUS, OXHOBPEMEHHO C JTHM

3HauEHWE YPOBHs TPHUITepa (KaK M ) B IeBOM HIDKHEM YIUTy 3KpaHa Oyner
U3MEHATHCS B peajbHOM BpeMeHHU. [lo 3aBeplueHuM MOBOPOTa PYUKH YIPABICHUS JIMHUS

YpPOBHS TpUITEpA U APJBIK TPUITEPa UCUE3HYT IPUMEPHO Yepe3 2c.
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Tpurrep no mHUpHHEe UMITYJIbCA

[eiictBue Tpurrepa mpu NOJOKUTEIBHOM WIM OTPHULATEILHOM HMITYJIbCE OIpeNesIeHHON

LIMPUHBL.

Tun Tpurrepa:
HaxxaB Ha xmaBumry Tum Tpurrepa, BeiOepuTe “TpUITEp O IMHpPUHE HMITYIbca”. B
3TO BpeMs B MPaBOM BEpXHEM YIIIy 3KpaHa OymeT oToOpakeHa WHPOpPMAIUsS O HACTpPOIKe

TpUITEpa, Kak OKa3aHO Ha HU)KECIIEIYIOIEM PUCYHKE.

Be100op ncrouHuka:

Haxap Ha knaBuiry Bei6op mcrounuka, seioepure CH1-CH4 B kauectBe McTounuk
Tpurrepa. TeKkymuii HCTOYHHK 0TOOpakaeTcsi B IPaBOM BEPXHEM YIIIy SKpaHa.

BaxHo: TONpKO MpH BBRIOOpE KaHala ¢ y)Ke MOICOCAMHCHHBIM CHUTHAJIOM B KauecTBE
HCTOYHHKA TPUTTEPa MOXKHO TOOUTHCS CTAOMIBHOTO ACHCTBUS TPUTTEPA.

YciaoBusi uMmyJsabca:
Haxxap na kimaBuiry YcJIOBHSI HMMIYJbCa, BbIOEpUTE HEOOXOOWMBIE YCIOBHS

HMITYJIbCA.

IDEh. JIEHCTBUE TpUITEpa, KOINa TMOJOXKHUTENbHAs IIMPUHA HMMITYJIbCA BXOIHOTO
CHTHAJa MPEBBIIAET 33JaHHY0 HACTPOUKY IIMPUHBI UMITYJIbCA.
o EE. JIEHCTBUE TpUITEpa, KOTZNA IMOJIOKUTENbHASI IIUPUHA HMITYJIbCAa BXOIHOTO

CHTHAaJa HUXE 33JaHHON HAaCTPONKU IIUPHUHBI UMITYIIbCA.

o NIEER: ciicreue TpUITEpa, KOIAA IIOJNIOKUTENbHAs LIMPUHA HMILYJIbCa BXOIHOTO
CUTHaja IpPEBBIIACT HIKHUN IpeAen 3aJaHHOM HacTPONKU IIUPUHBI UMILYJbCa, a
TaK)Ke HUXKE BEPXHETO Mpeeiia 3a1aHHOW HaCTPOUKY UMITYJIbCA.

o H2&l: ciicrenc TpUITEepa, KOrja OTpULATEIbHAs HIMPUHA HMITYJIbCa BXOJHOIO

CUTHaja MPEBbIIIACT 3aJaHHYI0 HACTPOMKY IIMPHUHBI UMITYIIbCA.
o EIX. JeiicTBUE TpUITEpa, Korja OTpULATelIbHas IIUPUHA HUMIIYJbCa BXOJHOIO

CHTHAaJa HUXE 33JaHHON HAaCTPONKHU IIUPHUHBI UMITYIIbCA.

Bl sciicrenc TpUITepa, KOrja OTpULATEIbHAs HIMPUHA KMIIYJIbCA BXOJHOIO
CUTHaja IpPEBbIIACT HIKHUU IpeAe] 3aJaHHOM HacTPONKU IIUPUHBI UMILYJbCa, a

TAKKE€ HUIKE BEPXHETO Mpeacia 3aJJaHHOM HaCTpOﬁKI/I HUMITYJIbCA.

Hacrtpoiika umMnyibca:
B namnom ocmmuiorpage MBI B KadecTBE pasHHUIBI BO BPEMEHH IBYX TOUEK

NIEPECEUCHUsT MEXIy YPOBHEM TpHUITE€pa U IOJIOKUTEIBHBIM MMITYJIbCOM YCTAaHOBMIIM
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LIMPUHY HOJOKUTENBHOTO UMITyJbca. Kak mokazaHo Ha HUKECIEAYIOIIEM PUCYHKE.

VpoBeHb TpHUrTEpa

1lInpuHa NOI0KUTEIBHOTO

1
1
1
HMITyJIbCa 1
1
1
1

>
1

® Korza yCIOBHS MMIYIbCA HACTPOCHB Kax Wbl , oo ,

HaXMHUTE Ha Knapunry HacTpoiika MMIy/Ibea, Npy TIOMOIIM PyYKH YIpaBIeHHs O

BBEIUTE HEOOXOMUMOE 3HAUCHHE, JUANa30H JOIMYCTUMONH HACTPOHKH COCTAaBJISAET OT 8§

He 10 10c.

® Korzma ycJioBUSI MMIIYJbCa HACTPOEHBI Kak J‘::L e , IO OTIEIBHOCTHU

HaXMUTE KJIaBAIIY BepxHuid nmpenes umnyJabca 1 HukHHMA npenes HMITyJabca, Ipu

TOMOIIM pY4KH ymnpaBieHMs & BBeIMTE HeEOOXOMMMBIE 3HAueHHS. JlHamasoH

JIOTTYCTUMOM HACTPOWKM BEPXHETO Tpejeia MIMPUHBI UMITYJIbCa COCTaBIseT oT 16 He
no 10 c, nuamazoH MOMYCTHMOM HACTPOWKHM HIDKHETO TIpefeNia MIMPHHBI MMITYIIbCa
cocTaBisieT oT 8§ HC A0 9.99 c. BaxxHo: HIDKHMNA TpeAeN MIHUPUHBI UMITYIbca JO0JDKEH

OBITH MEHBIIIE BEPXHETO Ipeieia INPHUHBI HMITYJIbCA.

Mertopn Tpurrepa:

Haxxa Ha xmaBumry MeTon Tpurrepa, BBIOGpUTE CpeAM TUIOB TpHUITEpa
aBTOMATHYIECKUH, OOBIYHBIA MM €AMHWYHOTO 3alycKa B kKadecTBe MeToa Tpurrepa (CTp.
3). 3aropurcs COOTBETCTBYIOIUI MHANKATOP TEKYILErO THIA TPUITEPA.

Hacrpoiika Tpurrepa:
Haxas na xnasumy HacTpolka Tpurrepa, HAcTpOTe MapameTpbl JTaHHOTO BHIA
TpUITEpA: BBIpaBHUBAHUE TPUTTEPA U CHIKEHUE YPOBHSI IIIyMa.

YpoBeHb TpuUrrepa:

ITpu nomornu Tpurrep =/ LEVEL u3MeHuTe ypoBeHb, MOAPOOHEE cM. Ha cTp. 9

omnucanue “YposeHb TpUrrepa’.
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Tpurrep no rpagueHTy

HCﬁCTBHC TPUITEpA HAa IMOJOXUTECIBHOM HapaCTaHUH WM OTPUIIATCIBHOM CIIaJi¢ CUI'Halla

IIPpY BBITIOJIHCHUHN 3aJaHHBIX yCJIOBI/Iﬁ 10 JJIUTCIBbHOCTU.

Tun Tpurrepa:
HaxxaB Tum tpurrepa, Boibepute “Tpurrep mo rpaaueHty”’. B 310 BpeMms B mpaBom
BEPXHEM YDy JKpaHa IOSBUTCS WHOpMANWs O HACTPOHKaxX TPHUITEpa, KaK ITOKAa3aHO Ha

HIDKECIIETYIOILEM PUCYHKE.

Bb16op ncrounnka:
Haxas Ha knaBuiny Bei6op mcrounmuka, seioepure CH1-CH4 B kauectBe McTouHMK
Tpurrepa. Tekymunit HCTOYHUK OTOOpaXkaeTCs B MPABOM BEPXHEM YTy IKpaHa.

BaxkHo: TONBKO TIpM BBIOOpE KaHalla C yXe MOJCOSAMHEHHBIM CHUTHAJIOM B KayecTBE
HCTOYHHKA TPHUTTEPa MOKHO TOOUTHCS CTAaOMIBHOTO ICHCTBUS TPHUTTEPA.

YciaoBus rpaauenra:
Haxap Ha ki1aBHIly YCJIOBHSI TPAJHEHTA, BEIOCPUTE HEOOXOAUMBIC YCIIOBHSL.

o EEN JeiicTBUe TpUITEpa, KOrga BpeMs MOJOKUTEIbHOTO HapacTaHHs BXOAHOTO
CUTHAJIA TIPEBBIIIAET 3aJ]AHHOE BPEMSL.

o N JeiicTBUe TpUITEpa, KorJga BpeMs IOJ0KUTEIBHOTO HapacTaHHs BXOAHOTO
CUT'HaJla MEHbIIIE 3aJaHHOTO BPEMEHHU.

ol B JeHCTBUE TPUTTEPA, KOTZAa BpeMs IOJIOKHUTCIHFHOTO HapacTaHUs BXOJHOTO
CHUTHAla MPEBbIIACT HIXHUHN MpeJes YCTaHOBICHHOTO BPEMEHH U MEHbBILE BEPXHETO
Ipefena yCTaHOBICHHOTO BPEMEHU.

o E™ JeHCTBUE TPUITEPA, KOIZa BpeMs OTPUIATEIBHOIO CIajla BXOJHOIO CUTHala

HiieBBIH.IaeT 3a1aHHOC BpEMA.
] : IericTBUE TPpUTTEPA, KOrJa BpEMA OTPULATCIBHOIO CIlaJa BXOAHOTO CUTHalla
MCHBLUIC 3a/TAaHHOT'O BPEMCHHU.

: IeWCTBUE TPUITEPA, KOTIA BpeMs OTPHULIATENBFHOIO CIaja BXOAHOTO CUTHaJIa
MIPEBBINIACT HIKHUM MpeJeNl YCTAHOBJICHHOTO BPEMEHHM M MEHBIIIE BEPXHETO Ipesena
YCTaHOBJIEHHOTO BPEMEHHU.

Hacrpoijika BpemeHu:

B manHOM ocmmiorpade B KadecTBE BPEMEHH ITOJIOKHTEIBHOTO HApacTaHHWS MBI
YCTaHOBWJIM Pa3HMILy BO BPEMEHH MEPEceueHus IByX TO4YEeK ()POHTA IOIOKHUTEIHHOTO
HampapieHUss U JUHUE ypoBHs Tpurrepa A u B. Kak mokazaHo Ha Humxecneayrolmem

PHUCYHKE.
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Bepxnwuii npenen yposus tpurrepa (Up Level)

Hwxuwuii npenen ypous tpurrepa (Low Level)

BpeMH TIOJIOKUTEJIBHOTO HapaCTaHUs

® Korma ycinoBHsi IpaJHeHTa YCTaHABIMBAIOTCA Kak , ,,

, HakaB Ha kiasuiry HacTpolika BpeMeHH, IIPH IIOMOIY PYYKH YIIPaBICHUS

o BBCOUTC HeO6XO,Z[I/IMOC 3HA4YCHUEC, OUalla30H BO3MOXHOM HaCTpOP'IKPI COCTaBJIACT

or8HCc 0 1 C.

Kl

)

® Korma yciaoBusi TIpagWeHTa YyCTaHABIUBAIOTCA Kak e

bl

OTNIEIBPHOCTH Ha)kaB KiaBuiny BepxHuii mpemea Bpemenu u HuskHuil mnpenen

BpPEMEHH, NPpU NOMOINU PYYKH YIIPABICHUA 0 BBCOUTC HCO6XOI[I/IMLIC 3HA4YCHUA,

JMana3oH BO3MOXKHOW HACTPOMKHM BEPXHETO IpeEJIesia BPEMEHN COCTABIIAET OT 16 HC 10
10c, nrana3oH BO3MOXHON HACTPOMKU HIKHETO TIpE/ieia BpEMEHH COCTABIIIET OT 8 HC
70 9.99 He. O6parute BHUMAaHNE, YTO HIKHUH NpeJel BpeMEHH JTOJKEH ObITh MEHBIIIE

BCPXHETO mpeaesia.

BeprukaabHoe 0KHO:

Haxap Ha rmaBunly BepTHKajJbHOe OKHO, BBIOCpHTE HEOOXOMUMBIH THII
BEPTHKAJIBHOTO OKHA, OOpaTWTe BHUMaHHE, 4TOo B MeHI0 ‘“‘Tpurrep mo rpaaueHty”,
HENPEPHIBHO HAXKUMas HA PYUYKy YIIPABICHUs TPUITEPOM, BBl Takike MOXKETE NEPEKIIOUUTD
TUN “BEPTUKAJILHOTO OKHA™.

Bl MOXeTe BHIOpAaTh TPAHHILy yPOBHS TpHITepa, 3areM mpu momomu Tpurrep &)
LEVEL otperynupoBarh ypoBeHb TpUrTepa. B mporiecce perynupoBaHus Ha 35KpaHEe MOTYT
MOSIBUTHCSL JIBE OPAHIKECBHIC JMHUU YPOBHS TPUITEpa M YCIOBHBIE 3HAKU ( u ),
KOTOpbIEe OyAyT ABUTaThCsl BBEPX/BHU3 B COOTBETCTBUU C ABMKCHUEM PYUKH ynpasieHus. B
TO K€ BpeMsI B JIEBOM HIXXHEM YIIIy 9KpaHa OyAeT 0ToOpaxaThCs TeKyIlee 3HaUCHUE YPOBHS
Tpurrepa u k03(p¢GHUIHUEHT IpaAueHTa, 10 3aBePIISHUH TOBOPOTA PYUKH YIPABICHUS JTUHUH

YPOBHsI TpUITEpa W YCJOBHBIE 3HAKM HCUYE3HYT MpHMepHO 4epe3 2 c. Korma ycioBus

rpajiMeHTa yCTaHABIMBAIOTCSA Kak _4 , {:::l'_— B JICBOM HIKHEM YIIy SKpaHa
Oy/lyT OTOOpa)KEHBI TEKYIIEE 3HAYEHHUE YPOBHSA TPUITEPA, MUHUMAIBHOE 3HAYEHHE HAKIOHA

U MaKCUMaJIbHOC 3HAYCHNEC HAKJIOHA.
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UpLevel— LowLevel

SlewRate =
3nauenue .nacmpouixu .8pemeHu UpLevel— LowLevel
Min Rate =
Bepxnuii .npeden.epemenu
MaxRate — UpLevel— LowLevel

Huoicnuii .npeden .epemenu

[lpn BEIOOpPE pa3NMUYHBIX THMOB BEPTUKATBHOTO OKHA pa3InYaeTCsl W METO.

peryaupoBaHus yPOBHsI TpUITEpa:

perynmupyercsi TONBKO BEpXHUH Tpenesl ypoBHS Tpurrepa. B mpomecce
perynupoBanus “Up Level” u “Slew Rate” OynyT H3MEHATHCSA B peaqbHOM BPEMEHH, a

“Low Level” 6ynet ocraBatscst 6€3 M3MEHEHUH.

perynmupyercst TONBKO HIDKHHHM TIpenen ypoBHS Tpurrepa. B mporecce
perymupoBanust “Low Level” u “Slew Rate” OynyT u3MeHATbCSI B peaIbHOM BpEeMEHH,

a “Up Level” Gyner octaBathcs 0€3 H3MECHEHH.

OJHOBPEMEHHOE PETYIHPOBAaHUE BEPXHETO W HWKHETO MPENEeNIoOB YPOBHS
Tpurrepa. B mpornecce perymuposanus “Up Level” u “Low Level” OynyT uameHsTbCS

B peallbHOM BpeMeHH, a “‘Slew Rate” Oynmet octaBarbes 03 H3MEHEHHM.

Merton Tpurrepa:

Haxxa Ha xmaBumry MeTon Tpurrepa, BBIOGpUTE CpeAM TUIOB TpHUITEpa
aBTOMATHYIECKUH, OOBIYHBIM WM €AMHWYHOTO 3alycKa B kKadecTBe MeToa Tpurrepa (CTp.
3). 3aropurcs COOTBETCTBYIOIUI MHINKATOP TEKYIIEro THIA TPUITEPA.

Hacrpoiika Tpurrepa:
HaxxaB nHa knaBumry HacTpolka Tpurrepa, HaCTpOWTE MapaMeTpbl JAHHOTO BHAA
TpUITEpA: BBIpaBHUBAHUE TPUTTEPA U CHIKEHUE YPOBHSI IIIyMa.
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Tpnrrep o Bujaeco4acroramM

[eiicTBue Tpurrepa B MONyKaape WIM CTPOKE CHTHaia BujeodactoT ctaHmaptoB NTSC
(National Television Standards Committee, HanmoHanbHbI# KOMHTET IO TEJIEBU3UOHHBIM
crannapram CIIA), PAL (Phase Alternating Line, [Toctpounoe nusmenenue ¢aser), SECAM
(sequential color with memory, mocienoBarenbHbIN 1BET ¢ mamaAThio) i HDTV (High

Definition Television, TejeBuIeHHE BEICOKOW Y€TKOCTH ).

Tun Tpurrepa:
Haxxap Tum Tpurrepa, BoiOepuTe “Tpurrep mo Buicodactotam’”. B 3To Bpems B
IPaBOM BEpXHEM YNy SKpaHa MOSBUTCS WHPOpManus O HACTPOWKaX TpPHUITEpa, Kak

NIOKa3aHO Ha HU)KECIIEYIOIEM PUCYHKE.

T o~

Bbi16op ncrounnka:

Haxap Ha knaBuiry Bei6op mcrounuka, seioepure CH1-CH4 B xauectBe McTounuk
Tpurrepa. Tekymuii HCTOYHUK 0TOOpakaeTcsl B IPaBOM BEPXHEM YIIIy SKpaHa.

BaxHo: TONBKO MpH BBHIOOpE KaHala ¢ y)Ke MOICOCAMHCHHBIM CHUTHAJIOM B KauecTBE
HCTOYHHKA TPUITEPA MOXKHO TOOUTHCS CTAOUIIBHBIX BOJIH TPUTTEpPA.

ITosipHOCTH BHIE0YACTOT:
Haxap nHa wiaBumry IMoJsipHOCTH BHI€0YACTOT, BHIOEpUTE HEOOXOAMMYIO TMOJIIPHOCTH

BUAE04aCTOT. BO3MOXKHO BI>I6paTI) MOJIOXKUTCIBbHYIO MOJIIPHOCTH () U OTpULATCIIBHYIO

MOJIIPHOCTh ().

Cl/lHXpOHl/BaHl/lﬂ:

HaxaB Ha xnaBuiry CHHXpOHM3aLMsl, BEIOEPUTE HEOOXOAUMBIHN THUII CHHXPOHU3AIIH.

® Bce cTpoku: AelcTBUE TPUITEPA HAa BCEX TOPU30HTAIBHBIX CUHXPOHHBIX UMITYJIbCAX.

®  OrmpeneseHHbIE CTPOKU: JIEHCTBHE TpPUITEpAa Ha ONPENENCHHBIX CTPOKaX HEYETHOTO
WIM YeTHOro MojyKajpa ans BupeodactoT co ctanmapramu NTSC u PAL/SECAM.
Junsa Bugeouactor HDTV pnelictBue Tpurrepa NpPOU3BOAUTCS HA OIPEAEIEHHBIX
cTpokax. OOparute BHUMaHHUE, YTO NPH BHIOOpPE JAaHHOTO PEKMMa CHHXPOHU3AINU

TPUITEpPa B MEHIO “ONpe/eleHHbIe CTPOKH” TPH NOMOIM ) MOXHO H3MEHHTbH
HOMEp CTPOKH ¢ ImaroM 1. /lmama3oH HACTPOHKM HOMEpa CTPOKH COCTaBIsIeT OT 1 1o
525 (NTSC), ot 1 no 625 (PAL/SECAM), ot 1 1o 525 (480P), ot 1 mo 625 (576P).

® HeuerHelid TONMyKanp: JeWCTBHE TpUITEpa Ha TMepeaHeM (QpoHTe TepBOTO
MHII000Pa3HOTO UMITYITECA HEIETHOTO TOTyKaapa.

®  UerHblii momykaap: AeHCTBUE TpUTTepa Ha mepenHeM GpoHTE MEePBOro MHUI000pa3HOTO
UMITyJIbCa YETHOTO TOTyKaapa.
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CTaHaapThl BU/1€049ACTOT:
Haxap Ha knaBuiny CTaHaapTbl BHIE0YACTOT, BHIOEpHTE HEOOXOMUMBIH CTaHIAPT

BUJIE0YACTOTHI.

® NTSC: gacrora noiaykanpos - 60 MOIyKagpoB B CEKyHY, 9acTOTa KaApoB - 30 kaapoB
B CeKyHIy. B MTMHMM CKaHUPOBAHUS TEICBU3MOHHOTO M300pakeHUs 525 CTPOK, YeTHBIE
MIOJIyKaJphl B Hauaje, HEYETHbIE MOIYKaaphl B KOHLIE.

® PAL: yacrora KaapoB - 25 KaJpoB B CEKyH]ly, B IMHUU CKAHUPOBAHUS TEJIEBU3UOHHOTO
n300paxkeHus1 625 CTPOK, HEYETHbIE MOJYKaJphl B Hayalle, YeTHBIE MOIYKaapbl B

KOHIIE.

® SECAM: wugactorta kagpoB - 25 KaApoB B CEKyHAY, B JHHAW CKaHUPOBAHHS
TEJIEBU3MOHHOTO M300pakeHus: 625 CTPOK, CKaHUPOBAaHUE MPOU3BOOUTCI dYepes
CTpOKY.

® HDTV: B HDTV wmumeercs 2 ¢opmara ortoOpaxkenuss - 480P, 576P. IlompoGHoe
OIKCaHKE CTAaHIAPTOB BUICOYACTOT HAXOMUTCS HIKE:

480P Yacrora kampoB - 60 kaapoB B CEKyHAY, B JIMHUH CKaHUPOBAHUS
TEIICBU3UOHHOTO  M300pakeHUst 525 CTPOK, CKaHHPOBaHHE
MOCTPOYHOE, YacToTa cKaHupoBanus - 31.5 kl'w.

576P Yactota kampoB - 60 xKaApoB B CEKyHAY, B JIMHUH CKaHUPOBAHUS
TENIEBU3HOHHOTO ~ W300pakeHUsT 625 CTpOK, CKaHHPOBaHHE
IOCTPOYHOE.

Meton Tpurrepa:

Haxap Ha xmaBumy MeTon TpuIrepa, BblOepuTe Cpead THIIOB TpUITEpa
ABTOMATUYECKHiA, OOBIYHBIA MU €IMHUYHOTO JCHCTBUS B KauecTBe MeTon Tpurrepa (cTp.
3). 3aropurcst COOTBETCTBYIOUINI HHINKATOP TEKYIIETO THITA TPUTTEPA.

Hacrpoiika Tpurrepa:
HaxaB na xmasumy HacTpolika Tpurrepa, HacTpoiiTe mapameTpbl JaHHOTO BHIA
TPUITEpA: CHIDKCHHUE YPOBHS IIyMa.

YpoBens Tpurrepa:
IIpu nomouu Tpurrep ) LEVEL wu3MeHute YpOBEHb, MONMpoOHee cM. Ha cTp. 9

omnucanue “YposeHb Tpurrepa’.
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Tpurrep mo xoay

YcnoBus Tpurrepa pacro3HAIOTCS MPU MOMOIIH TTOMCKa ompeneneHHoro koxa. Kox - ato
KOMOMHAITMS THIIAa KOHBIOHKIWH (ormueckoe «W») mms AByX KaHAJIOB, 3HAYCHHUEM
KaXJI0ro KaHaima MoxkeT ObiTh H (Bbicokoe), L (Hu3koe) mnum X (WrHopuposanue). B
KOJIOBOII KOMOWHAIINY OHOMY KaHATy MOXKHO 3aJaTh NepeIHINA WK 3aIHUI (POHT, Iocie
YCTaHOBKH (HpOHTA, €CJIM KOJ JpYyroro KaHaia 3agaH kak “uctuHHbBA” (H wmmm L),
ocnuyutorpad Mpou3BeNeT JecTBHE TPUTTepa Ha omnpezeicHHoM ¢poHTe. Ecnu GpoHT He
YCTaHOBJIEH, OCIIIUIOrpad MPOU3BEIET NCHCTBUE TPHUITEpa Ha MOCIETHEM (PPOHTE C KOTOM
“UcTHHHBINA". EcIM KOJBI BCEX KaHAJIOB YCTAHOBIICHBI KaK “UTHOPHPOBAHHUE”, OCIHILIOTpad

He OyZeT MPON3BOIUTE ACHCTBHE TPHUITEPA.

Tun Tpurrepa:
Haxap wiaBumy Tum Tpurrepa, BeiOepute “rpurrep mno koay”’. B ato Bpems B
IPaBOM BEpXHEM YIIy OJKpaHa TIOSBHUTCS WHGOPMAIsI O HACTPOWKaX TpUITEepa, Kak

[I0Ka3aHO Ha HUXKECTIEYIOILEM PUCYHKE

T Pat 0.0

Bbi0op kaHana:
Haxas Ha knaBuiry Beioop ucrounuka, Beidepute CH1-CH4 B kauecTBe HCTOUHUKA
kaHama H, L, X wmm ycnosuii ¢poHTa. Tekymuii MCTOYHHUK OTOOpakaeTcs B TPaBOM

BEPXHEM YIJIy 9KpaHa.

Hacrpoiika xona:
Haxas Ha knaBumry Hacrpolika Koja, HacTpoiTe KO TEKyLIero kaHaia. B aTo Bpems
B HIDKHEH 4acTH dKpaHa OyJeT 0TOoOpa)kaThCs YYacTOK HACTPOMKHM KOJa, KaK IMOKa3aHO Ha

PHUCYHKE.

CH4 |

o [&: snauenue KOJIa BRIOPAHHOTO KaHalla HACTPAMBAIOTCS KaK ‘“‘BBICOKHN ™, T.€. yPOBEHb

HaIMpsHKCHUA BBIIIC YPOBHA IOPOTa KaHaJIa.
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o M snavenne KOJla BBIOPAHHOTO KaHalla HACTpauBaeTCs KaKk “‘HU3KHH~, T.e. YPOBECHb

HaNpsKEHUsI HUKE YPOBHSI ITOpora KaHaja.

o H: snauenne xozma BHIGPAHHOrO KaHANA HACTPAMBACTCS KAaK “HTHOPHPOBAHHE”, T.e.
IAHHBIN KaHa/I He ABJIIETCS YaCThI0 KOMOBOM KoMOMHanuu. Korna Koael BCex KaHaJIOB
HACTPOCHBI KaK “MTHOPHPOBAHUE”, OCIIHILIOTPpad) HE MPOU3BOIUT JICHCTBHE TPUTTEPA.

[ ) , : KOJ HacTpamBaeTCs KakK MEpeAHUH WIH 3agHUN (POHT BBHIOPAHHOTO
KaHaza.
BaxxHo: B K0/I0OBOW KOMOMHAIIMM J1Ba KaHala HE MOTYT OJHOBPEMEHHO OBITH 3aJlaHbI
KaK MepenHuil uinu 3anaauii ppoHT. Eciu B JaHHBII MOMEHT YK€ YCTaHOBJICH OJIMH (POHT, a
3aTeM B KOJOBOM KOMOHMHAIIMM 3agacTcsl Ipyro (poHT Apyroro KaHaja, TO CHadaia

YCTAaHOBJICHHBIH (PPOHT 3aMEeHUTCS Ha X.

Meton Tpurrepa:
Haxxa Ha kiaBumry MeToa Tpurrepa, BbBIOCpHTE CpeOW THIIOB TPHUITEpa

ABTOMATHYECKHUH, OOBIYHBIN MM €OMHUYIHOTO 3aIycKa B KadyecTBe MeToa Tpurrepa  (cTp.

3). 3aropuTcsi COOTBETCTBYIOIINN WHANKATOP TEKYIIETO TUTIA TPUTTEPA.

Hacrtpoiika Tpurrepa:
Haxas nHa xnaBumy HacTpoiika Tpurrepa, HacTpoiliTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIIyMa.

YpoBeHnb Tpurrepa:
Ipu nomomu Tpurrep 2 LEVEL usMmeHuTe ypoBeHb, IoApoGHee cM. Ha cTp. 9

onucaHue “YpoBeHb Tpurrepa”. BaxxHo: ypoBeHb TpUITepa KaKA0T0 KaHana He0OX0AUMO

HaCcTpauBaTh 11O OTACIBHOCTH.
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Tpurrep AnUTeIbHOCTH

VYcnoBuss  TpurTepa  paclmo3HAIOTCS 10 BPEMEHH  MPOJOJDKUTENLHOCTH — TIOWCKA
OTIpE/ICTICHHOW KOJOBOW KOMOWHAIIMH, KOJOBas KOMOWHAIMSA - 3TO KOMOWHAIUS THIIA
KOHBIOHKIIMHU (JTornyeckoe «W») mist nByX KaHalloB. 3HAUEHHWEM KaXIOTO KaHajla MOXKET
obiTh H (BhICOKOE), L (HHM3KOE) mim X (urHopupoBaHue). Korma Bpems IUITMTENBHOCTH
JaHHOW KozoBoil koMOuHanmu (A T) ynoBiaeTBopsieT peABapUTEILHO 3alaHHOMY BPEMEHH,
MIPOUCXOUT JACHCTBHE TPHUTTEPA IO BPEMEHH, KaK MIOKa3aHO Ha PUCYHKE.

AT
i

AT CH1=H

CH2=L

CH1 |

CH2

Tun Tpurrepa:
Haxwmure knaBuiry Tunm Tpurrepa, Beioepure “Bpemst JUIMTENbHOCTH . B 3TO Bpems B
IPaBOM BEpXHEM YTy 3KpaHa oToOpaxkaercs: mHGOpMalmus O HACTPOHKE TPHUITEpa, Kak

[I0Ka3aHO Ha HUXKECIIELYIOIEM PUCYHKE.

T Dur 0.0

Bb100p HcTOYHMKA:
Haxas Ha knaBuiry Beioop ucroununka, Beioepute CH1-CH4 B kauecTBe HCTOUHUKA

kaHana H, L wim X. Texymuii HICTOYHUK 0TOOpa)kacTcsl B IPABOM BEPXHEM YTITy SKpaHa.

Hacrpoiika xoaa:
Haxas Ha kimaBnmy Hacrpoiika KoAa, HaCTpOHTE KO TEKyIIero KaHana. B aTo Bpems
B HIDKHEH 4acTH dKpaHa OyZeT 0TOOpaskaThbesl YIaCTOK HACTPOWKH KO, Kak MOKa3aHO Ha

PHUCYHKE.

CH4

o [ snauenne KO/a BRIOPaHHOTO KaHaJla HAaCTPaMBAETCs KaK “BBICOKHA’, T.€. YPOBCHb

HaNpsKEHMs BbIILIE YPOBHS IIOpora KaHaia.
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o M snavenne KOJla BBIOPAHHOTO KaHalla HACTpauBaeTCs KaKk “‘HU3KHH~, T.e. YPOBECHb

HaNpsKEHUsI HUKE YPOBHSI ITOpora KaHaja.

o H: snauenne xozma BHIGPAHHOrO KaHANA HACTPAMBACTCS KAaK “HTHOPHPOBAHHE”, T.e.
JAaHHBI KaHal He SBJSETCS YacTblo KoJoBOM komOuHarmu. Korma saBa kaHana
KOZIOBOM KOMOWHAIIMM HACTPOSHBl KaK “UTHOpUpOBaHWE”, ocIuiorpad He
MIPOM3BOINT ICHCTBUE TPUTTEPA.

YcaoBus Tpurrepa:
HasxaB Ha xraBumry YcjioBue TPUITEPA, BHIOSPUTE HEOOXOIMMBIC YCIIOBHS TPUTTEPA.

® >: 33maHHOE BpEeMs UINTEIBHOCTH KOJOBOW KOMOWHAIMK OOIBIIE MPEABAPUTEIBHO
3agaHHOro BpeMeHu. HaxaB Ha kimaBuiry HacTpolika BpeMeHH, HACTpOWTE BpeMs
JUIMTENBHOCTH ISl TPUITEpA IO JUIMTENBbHOCTH, JONMYyCTUMBIM OUana3oH HAacTPONUKU
cocTasiser oT 8 He 1o 10 c.

® <: 33a7aHHO€ BpeMs JUIMTENBHOCTH KOIOBOW KOMOMHALIMM MEHbIIE NpeIBapUTEIbHO
3agaHHOro BpeMeHu. HaxaB Ha kimaBuiny HacTpolika BpeMeHM, HACTpOWTE BpeMs
JUIMTENBHOCTH ISl TPUITEpa IO JUIMTENBbHOCTH, JONMYyCTUMBIM OUana3oH HAacTPONUKU
cocTtasiser oT 8 He 1o 10 c.

® <>:33amaHHOE BpEeMsI [UINTEIFHOCTH KOJOBOW KOMOWHAIIMK MEHBIIIE BEPXHETO Ipenernna
MIPEABAPUTENHHO 3aJaHHOTO BPEMEHH M OOJIbIIE HIDKHETO TIperiesia MpeABapUTEeIEHO
3agaHHOrO BpeMeHH. HakaB Ha knaBuimly BepxHuil mpegej BpeMeHHM, HAaCTPOWTE
BEPXHUIl TIpelen BPEMEHU MIMTEIbHOCTH JUIsl TpUITepa IO JUINTENIBHOCTH,
JIOTYCTUMBIH TIpeien HaCTPOWKH cocTaBisieT oT 16 He mo 10 c; HaXkaB Ha KIABUILY
Huxnmii npeges BpeMeHU, HACTPONTE HIDKHUHM Mpelesl BPeMEHHU [UIUTEIbHOCTH AJIS
TPUTTEpA MO JIUTENHHOCTH, JOIYCTUMBIN TpEAeN HACTPONKH COCTAaBISIET OT 8 HC 10

9.99 c. BaxxHo: HW)KHUH TIpesien BpEMEHH JO0JDKEH OBITh MEHBIIIE BEPXHETO Mpe/ea.

Meton Tpurrepa:
Haxxa Ha kiaBumry MeTon TpuUrrepa, BBIOCpHTE CpeOW THIIOB TPHUITEpa

aBTOMaTHHCCKHﬁ, OOBIYHBIN WITH CANHUYIHOIO 3aIllyCKa B Ka4YCCTBEC MeToa TpUITEpPA (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN MHIMKATOP TEKYIIEro THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:
Haxas Ha knaBumy HacTpoiika Tpurrepa, HacTpoiiTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

YpoBenb Tpurrepa:
IIpu momomu Tpurrep ) LEVEL u3mMenuTte YpOBEHb, MoapoOHEee cM. Ha cTp. 9

omnucanue “YpoBeHb Tpurrepa”. BaxxHo: ypoBeHb TpUITEpa KaXKAOT0 KaHasla HE00X0AUMO

HaCTpanuBaTh 110 OTACIIbHOCTH.
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Tpurrep mo 1MMuUTYy BpeMeHH (OIILIMOHHO)

JeiicTBue Tpurrepa NpPOHMCXOIUT, Korma wuHTepBald BpemeHH (AT) Mexay Hadaaom
MPOXOKIIEHHs TepeaHero (Wiu 3aaHero) (poHTa BXOJHOTO CHTHANA Yepe3 YPOBEHb
TpUITEpa M 3aBEPIICHHEM IPOXOXICHUS COCEIHETo 3aJHero (WM TmepenHero) Qponra

yepe3 ypoBEHb TPUITEpa MIPEBbIIIAET 3aJaHHbIN JINMUT BPEMEHHU, KaK II0OKa3aHO Ha PUCYHKE.

Time Out<AT

k3
'Time Out'

Tun Tpurrepa:
Haxxmute xiaBumry Tun Tpurrepa, seidepure “Tpurrep mo aumuty Bpemenu”. B ato
BpeMsl B TIPaBOM BEpPXHEM YIIIy dKpaHa OyaeT oTroOpakaThcsi WHGOpMAIHMS O HACTPOMKE

TpUITepa, Kak MOKa3aHO Ha HUKECIEAYIOIIEM PUCYHKE.

Bb100p HCcTOYHMKA:

Haxar na xraBunry Beioop merounuka, seioeputre CH1-CH4 B kagectBe UcTouHIK
Tpurrepa. Tekymuii HCTOYHUK 0TOOpaXkaeTcs B IPaBOM BEpXHEM YTy SKpaHa.

BaxHo: TONBEKO TpH BBIOOpE KaHallAa C YK€ IMOJCOCAMHCHHBIM CHUTHAJIOM B KaueCTBE

HCTOYHHKA TPUTTEPA MOYKHO TOOUTHCS CTAOMIIBHBIX BOJH TPUITEPA.

Tumns! ppoHTOB:

HaxaB Ha xnaunry Tunbl ¢poHTOB, BEIOEpHTE THII (PPOHTA Hadaga MPOXOXKACHUS
BXOJHOI'O CHTHaJla Yepe3 yPOBEHb TPUITEPA.

L : OTCUET BPEMEHM HAUMHACTCSI IPHU MPOXOXKACHUM MEpeIHEro (poHTa BXOTHOTO
CUTHaJjia Yyepe3 ypOBEHb TPUITEPA.

L : OTCUCT BPEMEHHM HAYMHACTCA IPU NPOXOKICHUHU 3aTHEr0 (POHTA BXOIHOTO
CUTHaJjla Yyepe3 ypOBEHb TPUITEPA.

] : OTCYET BPEMEHH HAUYMHACTCS NPH MPOXOXKACHHH JIO00ro (pOHTa BXOIHOTO
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CHTHaJa uyepe3 YPOBEHb TPHUITepa.

Bpems aumura:
HaxaB Ha xiaBuiry Bpemsi immMuTa, npousBenuTe HACTPOHKY BPEMEHU JTHUMUTA IS
TpUITEpA MO JUMHUTY BpeMeHH. J[omycTUMBIN nnana3oH HACTPOWKH COCTaBisieT OT 16 He

mo 10 c.

Meton Tpurrepa:
Haxxa Ha kiaBumry MeTon TpuUrrepa, BBIOCpHTE CpeOW THIIOB TPHUITEpa

aBTOMaTHHCCKHﬁ, OOBIYHEIN HITH CAWHUYHOTO 3aITyCKa B Ka4€CTBC MeToa_TpuUITEepa (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN HHIMKATOP TEKYIIErO THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:
Haxas Ha xnaBuimy HacTpoiika Tpurrepa, HacTpoiliTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

YpoBenb Tpurrepa:
[Ipu momormm Tpnrrep::: LEVEL wu3MeHuTe ypoBeHb, MoJpoOHee cM. Ha cTp. 9

omnucanue “YposeHb Tpurrepa’.
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Tpurrep nmo 3aaep:kke UMIYJAbca (ONIUOHHO)

Hcnonmp3yercst 11 BO30Y)KICHHSI TaKUX HMITYJIbCOB, KOTOpPBIE TEPENIIN OJWH YPOBCHb
TpUIrrepa, HO He Mepeluld Apyro ypoBeHb Tpurrepa. Kak nokasaHo Ha HHXKECIIELYIOLEM

PHUCYHKE.

MNono®uTensHan 3aAep™Ka uMnynsca

High Level - =t ——d-odoodmodem el ——

Low Level ——-

OTpuuaTensHan 3aaepxKa MMMyNLCa

Tun Tpurrepa:
Haxxap Tum Tpurrepa, BriOepure ‘3amepikka MMITyabca”. B 310 BpeMs B mpaBoM
BEPXHEM YTy JKpaHa MOSBUTCS WHPOPMAIMI O HACTPOHKAX TPHUITEpa, KaK IMOKAa3aHO Ha

HIDKECIIEIYIOIEM PUCYHKE.

TRunt gl ~10.0

Bb100op ucTOYHMKA:
Haxar na xraBunry Beioop merounuka, seioeputre CH1-CH4 B kagectBe UcTouHIK

Tpurrepa. Tekyuuii HICTOYHUK O0TOOpa)xkaeTcsl B MPAaBOM BEPXHEM YITIY IKpaHa.

IonsipHOCTH MMITYJIBCOB:
Haxar Ha kiapumry IloJISIpHOCTS MMIYJIBCOB, BEIOCPUTE MOJSPHOCTH HUMITYIIBCOB,
KOTOpasi CMOXET BO3OYIHUTE TPHUITEP C 3aCPIKKOI.
o M. nonoxurenshan MOJIIPHOCTD, NIEHCTBUE TPUITEpPA HA 33[JCPKAaHHOM UMILYJbCE C
MIOJIO’KUTENLHON HallpaBIEHHOCTBIO.
o I OTpHLaTeNbHas NOJAPHOCTh, NEHCTBUE TPUITEpa Ha 3aJ€p)KaHHOM HUMILYyJbCE C

OTpHULATEIbHON HAIIPABIEHHOCTBIO.

YciaoBHBIE 0003HAYEHUS MmpeaesioB:
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Haxxa Ha YcJOBHSI NpeAeNoB, HACTPOWTE YCIOBUA OrpaHUYECHHH TpUITEpa C
3a/IEPKKOI UMITyJIbCa:

® Her: He HaCTpauBaIOTCs YCIOBUS MPENEIOB TPUITEPA C 3aAEPIKKOM.

® > jelicTBHe TpHUITEpa, KOT/a IIMPHUHA 3aIepKKH HMITYJIbCa OOJbIe HUKHETO
npenena 3agaHHod mupuHbl. HakaB Ha knaBnimmy HuMsKHME npenes MMILyJIbCa,
3a/laliTe MUHUMAaJIbHOE 3HaY€HUE IIUPHUHBI UMITYJIbCaA AJIs TPUITEPA C 3aJEpiKKOM.
JomycTuMeIil tuanazoH HACTPOWKHU cocTaisieT oT 8 He A0 10 c.

® <: feiicTBUe TpuUITEpa, KOT/a IIMPHHA 3aJ€pKKH HMITYJbCa MEHBIIE BEPXHETO
nmpenena 3agaHHoN mupuHbl. HaxaB Ha knaBuiny BepXHMi npenes MMITyJbcea,
3a/laiiTe MaKCUMaJIbHOE 3HaU€HUE IIMPHHBI UMITyJIbCa AJI TPUITEpa C 3aAEpiKKOM.
JomycTuMsiil tuana3oH HACTPOWKHU cocTasisieT oT 8 He A0 10 c.

® <>: fneiiCTBHE TPUITEpA, KOTNA IIHPHUHA 3aJEPXKKU FMITyJIbca OONbINEe HUKHETO
npejesia 3aJaHHOM INMPHUHBI U MEHBIIE BEPXHEro Ipefesia 3aJlaHHOW ILHUPUHBL.
HaxxaB Ha kmaBumy BepxHui mnpeaen HMMIyJbca, 3aJaiTe MaKCUMalbHOE
3HAY€HME IIMPUHBI UMIYJIbCa AJI TPUITEpa ¢ 3aAEP>KKOM, NOIyCTUMBIH AMana3zoH
HacTpoiku coctasisgeT oT 16 He 1o 10 c. Haxas na xinasumy Huskauii mpene
HMITYJIbCAa, 331aliTe MUHUMAJIbHOE 3HAUEHUE IIMPHUHBI UMITYJIbCA Ui TPUITEPA C
3a/1epKKOi. JlomycTUMBIN AMama3oH HACTPOWKH cocTaBisieT oT 8 He 1o 9.99 c.
BaxHo: HIDKHHMI TIpeneNn IMUPUHBI MMIYJIbCa TODKEH OBITh MEHBIIE BEPXHETO

npeJjesia IUPUHBI UMITYJIbCa.

BeprnkajibHOE OKHO:

Haxxa wa xmaBumy BepTumkaabHoe OKHO, BbIOepuTe HEOOXOIUMBIH THI
BEPTHUKAIILHOTO OKHA, 00paTuTe BHUMAHHUE, YTO B MCHIO “HUMITYJIBC C 3aJICPXKKOW”’, HAKUMast
Ha PYUKY YIIPaBICHUS TPUITEPOM, BBI Taroke MOKETE MEPEKITIOYHTE THIT ‘‘BEPTHKAILHOTO
OKHa”.

BBl MoKeTe BHIOpATh IPaHMIy YpOBHs TPHITepa, 3aTeM mpH momomu Tpurrep s’
LEVEL otperymupoBats ypoBEeHb TPUITEPA, B MIPOIIECCE PETyTUPOBAHUSI HAa SKPaHE MOTYT
NOSABUTBLCS JIBE OPAHIKEBBIE JIMHUM YpOBHs Tpurrepa u ycnosuele snaku (K n ),
KOTOpBIE OyIyT JABHUTATHCS BBEPX/BHHU3 B COOTBETCTBUU C ABIKCHHEM PYUKH YIIPABICHUS.
B 10 Xe BpeMs B JIeBOM HIKHEM YTIIy JKpaHa OymeT oToOpa)kaThCsl TEKyIlee 3HAUCHHE
YPOBHS TPUITEPA, IO 3aBEPIICHUH TIOBOPOTA PYIKH YIPABICHUS JIHHUN YPOBHS TPHUITEpA U

YCIIOBHBIE 3HaKU UCUYE3HYT IIPUMEPHO uepes 2 c.
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[lpn BBIOOpPE pAa3TUYHBIX THUIIOB BEPTHKATBHOTO OKHA pa3in4acTcs W METON
pETyIMpPOBaHMS YPOBHS TPHUITEpA:
(] : peryampyeTcs TOJIBKO BEPXHUH Mpeaen ypoBHS Tpurrepa. B mpomecce
perymupoBanust “Up Level” m3mensiercss B peanpbHoM Bpemenu, a “Low Level”
HAXOOUTCS 0€3 N3MEHEHHUIA.

] (EaSisll peryJMpyeTcsi TOJNbKO HIDKHHUE MpefieNt YpoBHs Tpurrepa. B mpoiecce
perymupoBanusi “Low Level” m3mensiercss B peanpHoM Bpemenu, a “Up Level”

HAXOOUTCs 0€3 N3MEHEHHUIA.

[ ] m: OOIHOBPEMCHHOC PEryJIMPOBAHNEC BEPXHEI0O M HUIKHETO MPCACIOB YPOBHA

tpurrepa. B nporecce perynmuposanus “Up Level” u “Low Level” usmenstorcs B

peaJIbHOM BPEMEHHU.

Meton Tpurrepa:
Haxxa Ha kiaBumry MeTon TpuUrrepa, BBIOCpHTE CpeOW THIIOB TPHUITEpa

aBTOMaTHHCCKHﬁ, OOBIYHEIN HITH CANHUYHOI'O 3aIllyCKa B Ka4€CTBC MeToa_TpHUITEpa (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN HHIMKATOP TEKYIIErO THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:
Haxas na xnaBumy HacTpoiika Tpurrepa, HacTpoiiTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.
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Tpurrep mo TMMUTY UMIYJIbCAa (ONMIHOHHO)

Tpurrep mo JTUMUTY UMITYIIECA MPEAOCTABISIET ONUH BHICOKOYACTOTHBIH YPOBEHb TPUITEpa
W ONWH HHU3KOYACTOTHBIM YpOBEHb Tpurrepa. JlelicTBue Tpurrepa MPOUCXOAUT, KOTAA
BXOJHOM CHTHaJl IOJHUMAETCsl BBIIIE BEPXHETO YPOBHS TPUITEpA WM OITyCKACTCS HIKE

HWDKHETO YPOBHS TpUITEPA.

Tun Tpurrepa:
Haxxmure xraBunry Tum Tpurrepa, BeiOepuTe “TpUrTep 1Mo JIMMUTY UMITyIbca”. B 310
BpeMs B IIPaBOM BEPXHEM YTIIy dKpaHa oToOpakaeTcsi HH(POpPMaIUsI 0 HACTPOHWKE TpUITepa,

KaK [TI0Ka3aHO Ha HUXKECIIEAYIOIIEM PUCYHKE.

Bb100op ucTOYHMKA:

Haxar na xraBunry Beioop merounuka, seioeputre CH1-CH4 B kagectBe UcTouHNK
Tpurrepa. Tekymuii UCTOUYHUK OTOOpa)kaeTCsl B MPABOM BEpPXHEM YIJIy dKpaHa. BaxHo:
TOJIBKO TIPW BBIOOpE KaHaja C YK€ IOJCOCIMHEHHBIM CHTHAJIOM B Ka4eCTBE HCTOYHHKA

TPUTTEpa MOKHO TOOUTHCSI CTAOMITBHBIX BOJTH TPUITEPA.

Tunbl JUMUTOB UMIYJIbCA:

HaxaB Ha Tun JJAMUTAa HMITYJIbCA, HACTPOITe (PPOHT BXOAHOTO CHTHANA, IIe OyIeT

IIPOU3BOAUTECS IEHCTBUE TPUITEPA:

] : JCWCTBHE TPHUITEPA MIPOMCXOANT HA MeperHeM (POHTE BXOAHOTO CHUTHANIA U MIPU
YCJIOBUM, YTO YPOBEHb JJIEKTPOHANpPSDKEHUS BBIIIE 3aJaHHOIO BEPXHEI0 YPOBHSA
Tpurrepa.

] : JEHCTBUE TPUTTEpa IPOUCXOMUT Ha 3aJHEM (POHTE BXOTHOTO CHTHAJA M MpPHU
YCIIOBUM, YTO YPOBEHb 3JEKTPOHAIPSIKEHMsI HUXKE 3aJaHHOIO HIUKHETO YPOBHA

Tpurrepa.
[ : JCWCTBHE TPUTTEpa IPOUCXOMUT Ha JIF0O0M (PpOHTE BXOAHOTO CHTHANA H TPU
YCIIOBUM, YTO YpPOBEHb 3JEKTPOHAIPSIKEHUs YIOBJETBOPSIET 3aJaHHBbIA YpOBEHb

Tpurrepa.

Ilo3unus Tpurrepa:
Ilocne BbIOOpa Tpurrepa Ho JUMHUTY MMIyIbCa HaXXMuTe Ha KinaBuiry Ilo3mmus

TpUITEpPa, MPU IMOMOIIM BHIOOpPAa TMO3ULUU TPUITEpPa OIpPEAeIuTe BpeMs AeUCTBUS
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TpUrTEepa.

® JlumuT BXOaA: JACHCTBUE TpUTTEpPaA MPOUCXOIUT, KOTJAa BXOMHOM CHUTHAN MOCTYHAaeT B
OTIPEJICIICHHBIN IUaa3oH YPOBHS TpUTTEpa.

® JlumuT BBIXOAA: IEHCTBUE TPUTTEPA MTPOUCXOIUT, KOT/Ia BXOTHOW CUTHAI BBHIXOIUT W3
OTIPEJICIICHHOTO IUara3oHa YPOBHS TpUTTEpa.

® JluMuT BpeMeHHM: TPHUMEHSETCS [JIsi OTPaHWYCHUS BPEMEHU YICpXKaHHS ITOCIE
JUMUTA BXOJIa, ICHCTBHE TPUTTEPA IPOUCXOIUT, KOTHIa 00IIee BpeMs yIep:KaHHs IMOCIIe

JIMMUTHOT'O BXOJla paBHO BPEMCHH JIMMUTA.

BeprnkajibHOE OKHO:

Haxxa wa xmaBumy BepTumkanbHOoe OKHO, BbIOepuTe HEOOXOIUMBIH THI
BEPTUKAIFHOTO OKHA, TIOAPOOHOE OMMMCAaHUE JEHCTBHUIA CM. Ha CTp. 23 B ONMMCAHUH

BeprukajabHoe OKHO:

Haxxa wa xmaBumy BepTumkanbHoe OKHO, BbIOepuTe HEOOXOIUMBIH THI
BEPTHUKAIILHOT'O OKHA, 00paTuTe BHUMAHHUE, YTO B MCHIO “HUMITYJIBC C 3aJICPXKKOW”’, HaKUMast
Ha py4YKy YIpaBJIEHUS TPUITEPOM, BbI Takke MOXKeTe MepEeKIIOYUTh TUI “‘BEPTHUKAIBHOTO
OKHa”.

Bbl MOKeTe BBIOpAaTh IPaHMIy yPOBHS TpHITepa, 3ateM npu momomm Tpurrep o)
LEVEL otperyiaupoBath ypoBE€Hb TPUITEPA, B IIPOLIECCE PETYIUPOBAHUA HA IKpaHE MOTYT
NOSABUTBLCS JIBE OPAHIKEBBIE JIMHUM YpOBHs Tpurrepa u ycnosuele snaku (K n ),
KOTOpBIC OyIyT JABHUTATHCS BBEPX/BHHU3 B COOTBETCTBHU C ABIKCHHEM PYUKH YIIPABICHUS.
B T0 e BpeMms B JIeBOM HIKHEM YTIIy dKpaHa OymeT oToOpa)kaThCsl TEKyIlee 3HAUCHHE
YpOBHS TPUITEPA, IO 3aBEPIICHUU IOBOPOTA PYyUKH YIPABJICHUS JMHUN YPOBHS TpUITEPA U

YCIIOBHBIE 3HaKU UCUYE3HYT IIPUMEPHO uepes 2 c.

E3]

Meton Tpurrepa:
Haxxap Ha kiaBumry MeToa TpuUrrepa, BBIOCpHTE CpedW THIIOB TPHUITEpa

aBTOMaTHHCCKHﬁ, OOBIYHEIN HIIH CANHUYHOI'O 3aIllyCKa B Ka4C€CTBC MeToa_TpHUITEpA (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN MHIMKATOP TEKYIIEro THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:
HaxaB nHa knaBuimy HacTpoiika Tpurrepa, HacTpoiiTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpABHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.
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Tpurrep ¢ 3axepkKoii (ONIUOHHO)

JeiicTBue Tpurrepa MpOUCXOAUT, Koraa pasHuma Bo BpemeHH (AT) Mexay 3aJaHHBIM
¢poHTOM WCTOUYHMKa A ¥ 3agaHHBIM (QpPOHTOM UCTOYHHWKAa B  ymoBmeTBopsieT
IpeBapUTEIHHO 33aJaHHOMY OTPAaHHYCHHIO BPEMEHH, KaK ITOKa3aHO Ha pHCyHKe. BakHo:

(poHT A ¥ PpoHT B 10IDKHBI HAXOAUTHLCS B HEMOCPEICTBEHHON OIM30CTH.

CpoHT A :f

DpouT B =1

Mcrounme A

Wcrounue B

T
—| 3

Tun Tpurrepa:
Haxap Tum Tpurrepa, BeIOepUTe “TPUITEp C 3alepKKoii”. B 3T0 BpeMs B mpaBoM
BEPXHEM YTy JKpaHa TOSBUTCS WHPOPMAIMI O HACTPOHKAX TPHUITEpA, KaK IMOKa3aHO Ha

HIDKECIIEYIOIEM PUCYHKE.

HUcTounnk A:
Haxwvure Ha knaBuimry Mcerounmk A, Boibepure CH1-CH4 B kadecTBe HMCTOYHHKA

TpUITEpa AJId NCTOYHHKA A.

®DpoHT A:
Haxxmute Ha knaBuiry @poHT A, BbIOEpUTE TUII ()POHTA TPUTTEPA IS UCTOUHHUKA A
BO BpeMs IEHCTBHUS TPUITEpa C 33aAEPXKKOH, NOIMYCTUMO BEIOpaTh MepenHHil (ppOHT MIIH

3aIHU# (PPOHT.

Hcrounnk B:
Haxxmure Ha knasumry Mcrounmk B, Beibepure CH1-CH4 B kauecTBe HCTOYHMKA

TpUITEpa A1 UCTOYHHKA B.
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®DponT B:
Haxxmurte Ha xiraBunry ®@poHT B, BEIOepuTe THI PpoHTA TpUTTEpa I UCTOYHHKA B
BO BpeMs JICWCTBUS TPHUITEpA C 3aJIEPXKKOH, JOMYCTHUMO BHIOpATh MEpeaHUN (POHT HIH

3aiHU# PPOHT.

Tumnel 3a1epxKeK:
Haxap na xiaBuimy Tum 3agepiakkM, 3a1aiiTe yCIOBUS OIpaHHYEHUS BPEMEHHU IS
TpUTTEpPA C 33]ICPIKKOI:

® >: jeiicTBHE TpHUITEpa NPOMUCXOAWT, Korga pasHuIa Bo BpeMeHu (AT) mexny
3aJaHHBIM (PPOHTOM HICTOUYHHUKA A W 3aJaHHBIM (PPOHTOM HCTOUHHKA B mpeBbImaer
IIPEJBapUTENbHO 33JaHHOE OrpaHWuyeHue BpemMeHd. HaxxaB Ha ximaBuuny
Hacrtpoiika BpeMeHH, 3a1aiiTe BpeMs 3aJ€p)KKU s TPUITEpPA C 3aIEPHKKOM,
JIOTTYCTUMBIH Tpeen HacTpoiku cocTasisiet oT § He 110 10 c.

® < neiicTBHE TpHUITEpa IPOMUCXOAWT, Korga pasHuIa Bo BpeMeHu (AT) mexny
3aJaHHBIM (POHTOM HCTOYHHMKA A W 33JlaHHBIM ()POHTOM HCTOUHHMKAa B MeHbIe
IIPEJBApUTENbHO 3aJaHHOTO OrpaHWdeHus BpeMmeHu. Haxas Ha xmaBumny
Hacrtpoiika BpeMeHH, 3a1aiiTe BpeMs 3aI€p)KKU s TPUITEpPA C 3aIEPHKKOM,
JIOTTYCTUMBIH Tpeen HacTpoiiku cocTasisiet oT § He 110 10 c.

® <>: feiicTBHE TpUITEpa MPOMCXOAMT, Korna pasHuia Bo BpemeHH (AT) mexny
3aJaHHBIM (PPOHTOM HICTOUYHHUKA A W 33JaHHBIM (PPOHTOM HCTOUHHKA B mpeBbmaer
HIDKHUH IIpefesl U MEHBLIE BEPXHEro IIpelesia IpeaBapUTENIbHO 3aJaHHOTO
orpaHvueHus BpeMeHu. HaxkaB Ha knaBunry BepxHuil mpeaes BpeMeHH, 3a1aiTe
BEPXHHUI TIPEJET BPEMEHHU 3aJCPXKKU IJIsl TPUTTEpa C 3a[eP>KKOH, JOMyCTHUMBIN
npeaen HacTpouku coctaBisieT or 16 He mo 10 c. Haxa na knmaBumy HuxuHui
npeaes’ BpeMeHH, 3a/laiiTe HIDKHUN Npenen BPeMEHHU 3aJepiKKU IJI TpUrrepa c
3a/IEPKKOH, AOMyCTUMBIN TIPeJied HACTPOMKHU cocTaBisieT oT 8 He 10 9.99 c. BaxHo:
HIDKHUH TIpeiesl BpEMEHH JTOJDKEH OBITh MEHBIIIE BEPXHETO IpeJieNa BpeMEHH.

® ><: feiicTBHE TpUITEpa MPOMCXOAMT, Korna pasHuia Bo BpemeHH (AT) mexny
3aJaHHBIM (POHTOM HCTOYHHMKA A W 33/JlaHHBIM (POHTOM HCTOUHHMKAa B MeHbIe
HWDKHETO IpeJesia WM IPEBBIAeT BEPXHUM Ipeaes MpeaBapUTeNbHO 3a4aHHOTO
orpanvueHus BpeMeHu. HaxkaB Ha knaBunry BepxHuil mpeaes BpeMeHH, 3aaiTe
BEPXHHUI TIPEJET BPEMEHHU 3aJCPXKKU IJsi TPUTTEpa C 3aJCP>KKOH, JOMyCTHUMBIN
npeaen HacTpouku coctaBisieT or 16 He mo 10 c. Haxa na xnmaBumy Huxuui
npeaes’ BpeMeHH, 3a/laiiTe HIDKHUHN INpenen BpeMEHHU 3aJepiKKU IJIs TpUrrepa c
3a/IEpKKOM, AOMyCTHUMBIN TIPe/Ied HACTPOMKHU cocTaBisieT oT 8 He 10 9.99 c. BaxHo:

HIDKHUH TIpeiesl BpEMEHH JTOJDKEH OBITh MEHBIIIE BEPXHETO IpeJieNa BpeMEHH.
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Meton Tpurrepa:
Haxxa Ha kiaBumry MeTon Tpurrepa, BBIOCpHTE CpeOW THIIOB TPHUITEpa

aBTOMaTI/I'-ICCKI/If/'I, OOBIYHEIN HIIH CANHUYHOI'O 3aIllyCKa B Ka4€CTBC MeToa_TpHUITEpA (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN HHIMKATOP TEKYIIErO THIIa TPUITEPA.

Hacrpoiika Tpurrepa:
HaxaB na knaBuimy HacTpoiika Tpurrepa, HacTpoiliTe mapameTpsl JaHHOTO BHJA

TpUITepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

YpoBeHb TpUrrepa:
[Ipu nomomu Tpurrep _LEVEL wusmenure YpOBEHb, MOJPOOHEE CM. Ha CTp. 5-9

omnucanue “YpoBeHb Tpurrepa’.
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Tpurrep no BpeMeH# NpeAyCTAHOBKH U BPEMEHH BbIIEPKKH

JelicTBue Tpurrepa NpOU3BOAUTCS, KOTJAa BBOA JOTHUECKHUX JTAHHBIX U3MEHSIET BHyTPEHHEE
COCTOSIHHE€ BPEMEHH IPENYCTaHOBKH HIM BBIJEP)KKH OTHOCHUTEIBHO MOTPAHMYHBIX YacOB.
T.e. neilicTBue Tpurrepa NPOU3BOAUTCS, Korma Bpems mpexycraHoBkd (AT1) menee
IpeABapUTENIHHO 33JaHHOTO BPEMEHHU MpPeIyCTaHOBKU Min BpeMs BblIepkkH (A T2) meHee

IIPEJBapUTENBHO 3aJaHHOIO BPEMEHHU BBIIEP/KKHU, KaK MI0KAa3aHO HA PUCYHKE.

71 Bpema npegycraHoEKKM
Lﬂ#—\l T2 Bpema sbigepxem
|

|
|
Data Source :
|

Clock Source T ‘ ‘

Tun nopora f Tun gannex H

Tun Tpurrepa:
Haxxmure xnaBumry Tum Tpurrepa, BeiOepute “mpeayCcTaHOBKa M BRIIEpkKKa”. B 3T0
BpeMs B IIPaBOM BEpXHEM YTIIy dKpaHa oToOpakaeTcsi HH(POpPMaIUsI 0 HACTPOHWKE TpUITepa,

KaK [10Ka3aHO Ha HUXKECIIEAYIOIIEM PUCYHKE.

T 4% Q.00

Bb100p HcTOYHMKA:

Haxap na xnaBumry Mcrouynnk AaHHBIX U1 MICTOYHMK BpeMEHM, 110 OTIEIBHOCTH
3aJaiiTe MCTOYHUKK HH(GOPMAIMOHHON JMHWU W JIMHUM CHUHXpPOHM3aImHu. JlomycTrmo
BeIOpate CH1-CH4 uctoyHmka naHHBIX. TeKylmii UCTOYHHK OTOOpa)kaeTcs B TPaBOM

BEpPXHEM YIJIy 9KpaHa.

Tun ¢pponra:

Haxas na knaBumy Tum ¢poHTa, BbiOepuTe HEOOXOAWMBIA THUIN (DPOHTA BpPEMEHHU.
JonyctuMo BeIOpaTh nepefHUi (PPOHT UM 3aAHUHN QPOHT.

Tun xaHHBIX:
Haxap Ha xnmaBumy Tum AaHHBIX, 3a7aiiTe AeHCTBUTENBHBIN KOJ HH(OPMAIIIOHHOTO

curnaia. Jlonyctumo 3aaats H (Beicokuil ypoBeHb) unu L (HU3KUI ypOBEHbD).
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THunbl BhIIEPKKH:

Haxap Ha kiapumry THI BbIIEP:KKH, BHIOSPUTE HEOOXOMUMBIN THIT BBIICPIKKH.
IIpenycTanoBKka: HACTpaWBaeTCs JUTUTENBHOCTh BPEMEHH CTa0WIBHOCTH U
HEM3MEHHOCTH JAaHHBIX JO0 TOSIBIIGHHWA Topora BpemMeHH. HaxaB Ha KiaBumry
IIpenycTanoBKa, HACTPONTE MIMUTEIHHOCTh BPEMEHH MPETyCTAHOBKH, JOIMTYCTHMBIN
JIMarna3oH HAaCTPOMKHU cocTaBiseT ot § He 10 1 c.

Bbiaepikka: HacTpanBaeTCs JUTMTEIBHOCTh BPEMEHU CTaOWIBHOCTH M HEM3MEHHOCTH
JAHHBIX TIOCNIE TIOSBJICHHSI Topora BpeMeHW. HakaB Ha knaBumly Bblaep:kka,
HaCTPOWTE UINTEIHHOCTh BPEMEHH BBIIACPKKH, JOMYCTUMBIA IUANa30H HACTPOUKH
cocTaBisieT oT 8 HC 10 1 C.

IIpenycTanoBka W  BBIAEP:KKA:  HACTPAWBaeTCsS  JUIMTENHHOCTH  BPEMEHU
CTaOMIIPHOCTH W HEU3MEHHOCTH JAaHHBIX JIO M TIOCJE TIOSBJICHHUS MOpOra BPEMEHHU.
HaxxaB na kmaBumy IlIpenycranoBka u Bbljep:kka, 1o OTAEIbHOCTH 3aJalTe
JIUTUTETbHOCT, BPEMEHH TPEAYCTAaHOBKH M BBIACPKKH, [OMYCTUMBIN JUana3oH

HaCTPOWKH cocTaBisieT oT 8 He 1o 1 c.

Meton Tpurrepa:

Haxxa Ha kiaBumry MeTon TpuUrrepa, BBIOCpHTE CpeOW THIIOB TPHUITEpa

aBTOMaTHHCCKHﬁ, OOBIYHEIN HITH CANHUYHOI'O 3aIllyCKa B Ka4€CTBC MeToa_TpHUITEpa (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN HHIMKATOP TEKYIIErO THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:

Haxas Ha xnaBuimy HacTpoiika Tpurrepa, HacTpoiiTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

YpoBeHb TpUrrepa:

IIpu momomm Tpnrrep::? LEVEL wu3MeHuTe ypoBeHb, MoJpoOHEe cM. Ha cTp. 9

omnucanue “YposeHb Tpurrepa’.
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Tpurrep ¢ 3anyckoM mo N-my GpoHTY (ONIIHOHHO)

HeiictBue Tpurrepa Ha n-oM (poHTE MOCie ONPEeNesIeHHOI0 BPEMEHH IPOCTOs, Kak

[I0Ka3aHO Ha HUXKECIIELYIOIEM PUCYHKE.

Edge Type=f
Edge Num=2

P1

p2

A
Y

=
A
A4

P3

A
\
A
Y

P1/P2/P3<lIdle Time<M

Tun Tpurrepa:
Haxxa Tum tpurrepa, BeiOepure “n-eiii GpoHT”. B 3TO Bpemst B mpaBoM BepxHEM
YOIy OJKpaHa IOABHUTCS WHGOPMAIMsl O HACTPOMKAax TpHUITEpa, Kak IOKa3aHO Ha

HIDKECIIEIYIOLEM PUCYHKE.

T Mth 0oy

Bb100p ucTOYHMKA:

Haxas Ha knaBuiy Beioop mecrounuka, soioepure CHI-CH4 Ucrounuk Tpurrepa.

Texymuit ICTOYHUK 0TOOpa’kaeTcsi B MPaBOM BEPXHEM YTy SKpaHa.
BaxHo: TONBKO IpM BEIOOpE KaHANA C TOACOCIHHEHHBIM CHTHAIOM B KadeCTBE MCTOYHHKA

TpUrTEepa MOKHO IOOUTHCS CTAOUIIBHOTO TPUTTEPA.

Tun ¢pponra:
Haxap Ha knaBuimy Tum ¢gpoHTa, BeiOepuTe 10001 (POHT BXOAHOTO CUTHANA IS
JeiicTBUA TpUrTepa.
o EX. jciicreue TpUITEpa HA TEpeJHeM (PPOHTE CUTHANA W TPHU YCIOBHH, YTO
YpOBEHb HaNPSKEHHS YAOBIETBOPAET 33JaHHOMY YPOBHIO TPUITEPA.

o BA. cicrsue TpUTTEepa Ha 3aJHEM (PPOHTE CHTHANA U IPH YCIOBHH, YTO YPOBCHb
HaNpsHKEHUs yIOBJIETBOPSET 3alaHHOMY YPOBHIO TPHUITEpa.

I/IHTepBa.l'l OTKJIHYCHUA:
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HaxaB Ha xmaBumy WHTepBajJ OTKIIOYEHHs, HACTPOWTE BpeMs NpeOBIBaHUA B
OTKJIIOUCHHOM COCTOSIHWH J0 Hadayja IEHCTBHS TPUITEpa 3alycka MO n-oMy (pOHTY.

Homyctumelil uanazoH HacTpoiiku ot 16 He o 10 c.

Yueso GppoHTOB:
Haxas Ha knaBumry Yueao (ppoHTOB, HacTpoiiTe TouHOE 3HaUeHue “N” B TpuUrrepe ¢

3aIyCcKOM 10 n-My GpoHTy. JlomycTUMBIH Tuana3oH HacTporku ot 1 1o 65535.

Meton Tpurrepa:
Haxxa Ha kiaBunry MeToa TpuUrrepa, BBIOCpHTE CpeOW THIIOB TPHUITEpa

aBTOMaTHHCCKHﬁ, OOBIYHEIN HITH CANHUYHOI'O 3aIllyCKa B Ka4€CTBC MeToa_TpHUITEpa (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN HHIMKATOP TEKYIIErO THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:
HaxaB nHa knaBuimy HacTpoiika Tpurrepa, HacTpoiiTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

YpoBenb Tpurrepa:
IIpu momomu Tpnrrep::: LEVEL wu3MeHuTe ypoBeHb, MOApOOHEe cM. Ha cTp. 9

omnucanue “YposeHb Tpurrepa’.
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Tpurrep RS232 (onuuonHo)

[eticTBue Tpurrepa mo Hadaily Kajipa, OmmOKe Kajapa, OMMOKEe MPOBEPKH FUIM JAHHBIM.

Hwxe nzobpakeHa cxema MpoTOKOJIBHOM crierudukarmn RS232.

1bit 8bits 1bit 1bit

CrapToBbli 6uT BuT aaHHbIx bBut yeTHOCTM Cronoebii 6ut

Tun Tpurrepa:
Haxas Tun Tpurrepa, Boioepure “RS232”. B 310 Bpems B MpaBOM BEpXHEM YTy
9KpaHa MOSABUTCS MHPOPMAIHS 0 HACTPOMKAX TPUITEPA, KaK MOKAa3aHO Ha HIDKECIETYIOIEeM

PHUCYHKE.

Bb100p HcTOYHMKA:
Haxar na xraBunry Beioop merounuka, seidoepute CH1-CH4 B kagectBe UcToUuHIK

Tpurrepa. Tekyuuii HICTOYHUK 0TOOpa)xkaeTcsl B MPAaBOM BEPXHEM YIJIy IKpaHa.

IMonsipHOCTB:
HaxaB nwa xmaBumy IloasipHOCTb, BEIOCpUTE MONAPHOCTh IEpEAaddl JAaHHEIX,
JIOMYCTHMO BBIOpAaTh «HOPMAaJbHAS» WIH «IIPOTHBO(A3a», MO0 YMOIYAHUIO JCHCTBYET

«HOpMaJIbHas».

Ycaosus Tpurrepa:

HasxaB Ha xiaBumry Y cJI0BUs TPUITEPa, BEIOEpUTE HEOOXOAUMBIC YCIOBHUS TPHUITEPA.

® Hauano kajapa: AeiicTBHE TpUTTEPA B MECTE HavaJla Kaapa.

® Omwmbka Kajpa: neicTBrAEe TpUTTepa Mpu 0O0HapykeHnH ommbouHoro kaapa. [locie

BBIOOpA JaHHOTO YCIIOBHS TPHUITEpA:

--  HakMuTe Ha Kiapunry CTONMOBBIH 0UT, BeiOepuTe “1 Out” min “2 Oura”;

--  HaxwuTe kinaBumry KOHTPOJIb MO YEeTHOCTH, BBIOCPHTE «HET», «KOHTPOIB
YETHOCTH» WM «KOHTPOJIb HEUYETHOCTID.

Ocmmutorpad Ha OCHOBaHWM 3aJ[aHHBIX MapaMeTpOB OyAET ONpeneisiTh OMMUOOYHBIN

Kap.
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® Omubka TPOBEpPKU: JCHCTBHE TPUTTEpa MPU OOHAPYKCHHUH OIIMOKU IMPOBEPKHU.
Ilocne BEIOOpa MaHHOTO YCIOBHS TPUITEpa HaXMUTe KiaBumly KOHTpoab mo
YEeTHOCTH U BEIOCpUTE “TIPOBEPKY UYETHOCTH’ WIH “HPOBEPKY HEUYETHOCTH .
Ocmiorpad Ha OCHOBaHHM JIAHHOW HACTPOWKM OyAeT ONpeneNisiTh OIMHOKY
MPOBEPKH.

® JlanHBIC: IeiicTBUE TPHUITEpa Ha MOCIEAHEM OUTE MOCye 3aJaHHBIX OUTa TaHHBIX U
OuTa KOHTpOIJIS 1o YeTHOCTH. [locie BRIOOpa JaHHOTO YCIOBHS:

--  HaXMUTE Ha KIaBuily BUTHOCTH JaHHBIX, BEIOCpHTE 5 OUT”, “6 OUT”, 7 OUT”

Wi “8 our”.
--  HaXMHUTE Ha KiaBumly /laHHBIE, BBEIUTE 3HAUCHHE NAHHBIX, B COOTBETCTBHUHU C

HacTpoiikamMi BUTHOCTH JaHHBIX, Mramna3oH - 31, 63, 127 u 255 cooTBETCTBEHHO.

CxopocTb nepeaayn JaHHbIX:

Bribepute ckopocTh mepelavyd JaHHBIX. JTO PAaBHO3HAYHO OMPEICICHHUIO TaKTOBON
gactoTel. Haxkmure Ha xinaBuiry CKOpOCTh MepeAayd JaHHBIX, BEIOCPUTE HEOOXOIMMYTO
CKOPOCTH IMepellavr JaHHBIX, JOITycTUMas ckopocTh: 2400 6ut/cek (1o ymosrdanuto), 4800,
9600, 19200, 38400, 57600, 115200 u coOCTBEeHHOE 3HAYCHHE, CIUHHUIIBI H3MEPCHHUS 110

yMon4daHuto - o6ut/cek. [locme BpIOOpa “COOCTBEHHOTO 3HAYCHHS HAKMUTE Ha KIIABUIITY

CoOcTBeHHOE SHAYCHHE, IIpU IIOMOMIA O MOXHO 3aJaTb 0ojiee TOYHOE YHCIOBOE

3HAa4YeHHE, Iar pPeryjJupoBKH 1 OWT/CEK, JOMYCTHUMBIH IHamma3oH HACTPOWKH oT 1 10
900000.

Meton Tpurrepa:
Haxxa Ha kiaBumry MeTon TpuUrrepa, BBIOCpHTE CpedW THIIOB TPHUITEpa

aBTOMaTI/I'-ICCKI/If/'I, OOBIYHBIN WITH €IMHUYHOIO JIEHCTBUSA B KauecTBe MeToa TpUurrepa (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN HHIMKATOP TEKYIIErO THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:
HaxaB Ha knaBumy HacTpoiika Tpurrepa, HacTpoiliTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

YpoBenb Tpurrepa:
IIpu momomu Tpnrrep::: LEVEL wu3MeHuTe ypoBeHb, MOApOOHEe cM. Ha cTp. 9

omnucanue “YposeHb Tpurrepa’.
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Tpurrep 12C (onmuuoHHO)

[elicTBue Tpurrepa Ha YHTACMOM/3aIMCHIBAEMOM KaJpe TpH YCIOBUHM  3aIycKa,
mepe3arpy3kd, OCTaHOBKH, IIOATBEPXKICHHS IOTEPH WIM B Cllydae HaIUYUs ajpeca
OTIPEJICTICHHOTO 00OPYAIOBaHMS M 3HAYCHUs JaHHBIX. [Ipu mcmons3oBaHuu Tpurrepa 12C
HEOOXOJMMO YCTaHOBHTH HCTOYHWK IAaHHBIX IOCIICAOBATENHEHON JIMHWU CHHXPOCHTHAJA
(SCL) u mocnenoBatensHON HHUM AaHHBIX (SDA). Hike m3o0OpakeHa mosiHas mepeaada

maHubIx muHe! [2C.

r- =
| |
|
| |
| |
| |
|
|

=0T 0T 00T

1S !P

o I I | I | | || [ o
START ADDRESS R/W ACK DATA ACK DATA ACK STOP
condition condition

Tun Tpurrepa:
HaxaB Tun Tpurrepa, soioepure “12C”. B 310 Bpems B paBOM BEpXHEM YTy dKpaHa
NOSIBUTCA WH(OpMAIMsS O HACTpPOHKax TpHUITEpa, KaKk IOKAa3aHO Ha HIDKECIEeTyIomeM

PHUCYHKE.

T BC 0.00w

Bb100op ucTOYHMKA:

Haxumas Ha knaBumu SCL u SDA, noouepenHo 3agaiiTe UCTOYHUKH JAHHBIX IS
nocienoBaTenbHOH JMHUKM cuHXpocuTHana (SCL) u mocienoBaTeNbHON JMHHUW JTaHHBIX
(SDA).

B xavecTBe uCTOYHMKA NaHHBIX MOXHO BbeIOpaTh CH1-CH4. Tekymwii HCTOYHHUK

Oyzer oToOpakeH B PaBOM BEPXHEM YTIIy SKpaHa.

Ycnosusi Tpurrepa:
HasxaB Ha xiraBumry Y cJI0BUsl TPUITEPa, BEIOEpUTE HEOOXOAUMBIE YCIOBHUS TPHUITEPA.
® 3amyck: feiicTBHe Tpurrepa mnpoucxoauT, korma SCL  sBiseTcs BBICOKHM

3HaueHHEM, a JaHHble SDA MEHSIOTCS ¢ BLICOKOI'O Ha HU3KOE.
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® [lepesarpyska: IeicTBHE TpUITEpa HMPOUCXOTUT, KOTZA PYroe YCIOBHE 3aITycKa
TOSIBJISIETCSI IO OCTAHOBKH yCIIOBHH.

® (craHoBKa: AeiicTBHe Tpurrepa mnpoucxoaut, korma SCL sBisieTcss BBICOKHM

3HaYeHHEM, a JaHHble SDA MEHSIOTCS ¢ HU3KOTO Ha BBICOKOE.
® [loaTBepkieHHE TIOTEpH: MEHCTBHE TPHUITEpa IPONCXOIWT B I0O0OE BpeMs
MOJITBEPXKACHUs BpeMeHHoro 6uta SCL mpu ycioBuH, 9to gaHHbie SDA SBISIOTCS
BBICOKHM 3HAUCHHEM.

® Ajpec: JeiicTBHE TpHUITEpa HAa COOTBETCTBYHOIEM OaiTy maHHBIX (SDA) mocie
3aJlaHHOTO ajipeca (HampaBJICHUE UYTCHHS, 3aIlUCH WM YTEHUs/3armucH) (poHTe
Bpemenu (SCL). [Tociie BeIOOpa TaHHOTO YCIOBUS:

--  Ha)XkaB Ha Ki1aBuiry BUTHOCTH aapeca, BeiOepure “7 out”, “8 out” mwm “10 o6ut”.

-- Ha)kaB Ha KIaBHWOIy AJpec, 3aiaiiTe 3HAYCHHE aJapeca, B COOTBETCTBHU C
HacTpoiikamMu BuTHOCTH aapeca fomycTuMbiid auama3on Hactpoiku 0x0 mo 0x7F, 0x0 mo
0xFF u 0x0 mo Ox3FF.

-- HaxaB Ha KiaBuiny HampaBieHue JaHHBIX, BEIOEpUTE “‘UTeHHE”, “3amUCh” WU
“greHue/3anuch”’. (BaKHO: JAaHHBIM MyHKT HACTPOHKH OTCYTCTBYeT, Korna BHTHOCTH
ajpeca BbIOpaHa Kak “8 OUT”)

® JlanHble: BO30YXKACHHE MOMCKA 3HAUYCHHS KOHTPOJIBHOTO OWTa HA IIMHE NAHHBIX

(SDA), BrOCIIEICTBHU CIIEAYIONICTO 32 OMTOM YTCHUS W OUTOM IOATBEPIKICHHS.
3areM TPOM3BOOUTCSA TOWUCK OMNpPENCICHHOTO 3HA4YeHUs JaHHBIX. llpu
BO3HMKHOBECHUH TaHHOW CHTYaIlMH OCHIILIOTpad MPOM3BOAWT IEHCTBUE TpUITEpa
Ha BpeMeHHOM (poHTe OuTa MOATBEPKACHUS mocie Oaiita nanHbIX. [locie BeiOOpa
JAHHOTO YCIIOBHS:

--  HakaB Ha knasunry JJamHa 6aiiTa, HacTpoliTe UIMHY AaHHBIX B Ipenenax ot 1 10
5;

-- HaxaB Ha kmaBumry Tekymmii OWT, BBIOepHTe OWT MAHHBIX, C KOTOPBIM
HE00X0auMO paboTath, B peaeiax ot 0 jgo (umHa Oaiita X 8-1);

--  Ha)XkaB Ha KiaBuIny JlaHHBIe, HACTPONTE KO MAaHHBIX HA TEKyIIeM OHWTE NaHHBIX,
kak X, H mim L;

--  Ha)kaB Ha KiaBuITy Bee OUTHI, KOIBI TaHHBIX BCEX OMTOB TaHHBIX HACTPOWUTE KaK
KOJI, BHIOPaHHBIN B TEKYITUl MOMEHT B MeHIO JlaHHBIe.

® JlanHple anpeca: MEWCTBHE TpUITEpa INPH OXHOBPEMEHHOM YIOBJIECTBOPCHUH

BBIIIICONMCAHHBIX YCIOBUH “anpeca” um “manHbIX”. [lociie BBIOOpa JaHHOTO
YCIIOBUS:

--  HaxaB Ha KJaBuiry BUTHocTh agpeca, HaxxMuTe “7 6ut”,“8 OUT Mm “10 Out”;
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-- Ha)XaB Ha KJIaBUIIY AJIpec, HACTPOWTE 3HAUYCHHE aJpeca, B COOTBETCTBUH C
HacTpoiikamu B butHocTH aapeca auamazon HacTpoitku 0x0 mo 0x7F, 0x0 mo OxFF u 0x0
1o 0x3FF;

--  HaxaB Ha knaBuiny JlimHa GaiTa, HacTpolTe JNIMHY HaHHBIX B Mpejenax ot 1 1o
5;

--  HaxaB Ha kiapumy Tekymmid OWT, BbIOepHTE OWT JAHHBIX, C KOTOPBIM
Heo0X0auMO paboTath, B peaeiax ot 0 jgo (umHa Oaiita X 8-1);

--  HaxaB Ha kiaBuiny JIaHHBIE, HACTPONTE KOJ JAHHBIX HA TEKYyIEM OWTE TaHHBIX,
kak X, Hmwm L.

--  HaxaB Ha KjaBuiy Bce OUTBI, KOJIbI TaHHBIX BCEX OUTOB TAaHHBIX HACTPOMTE Kak
KOJI, BHIOPaHHBIN B TEKYIUl MOMEHT B MeHIO JlaHHBIeE.

--  HaxaB Ha KiaBuiry HampaBieHue JaHHBIX, BEIOEpUTE “‘UTeHHE”, “3amUCh” WU
“greHue/3anuch”’. (BaKHO: JAaHHBIM MyHKT HACTPOHKH OTCYTCTBYET, Korna BHTHOCTH

ajpeca BbIOpaHa kKak “8 6ut”).

Meton Tpurrepa:
Haxxa Ha kiaBunry MeTon TpuUrrepa, BBIOCpHTE CpeOW THIIOB TPHUITEpa

aBTOMaTI/I'-ICCKI/If/'I, OOBIYHBIN WITH €IMHUYHOIO JIeHCTBUA B KauecTBe MeTo Tpurrepa (CTp.

3). 3aropuTcst COOTBETCTBYIOIIMN HHIMKATOP TEKYIIErO THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:
HaxaB nHa knaBuimy HacTpoiika Tpurrepa, HacTpoiiTe mapaMmeTpsl JaHHOTO BHJA

TpUrTepa: BbIpaBHUBAaHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

YpoBenb Tpurrepa:
Hpu nomomm Tpurrep'.) LEVEL usmenurte yposenb Tpurrepa kamama SCL wmm

SDA , mogpo6Hee cM. Ha cTp. 9 onrcaHue “YpoBeHb TpUrrepa”.
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Tpurrep SPI (onuuoHnHo)

JleiicTBHe TpUTTEpa MPOUCXOIUT HAa KOJHMPOBKE JAHHBIX ONpeaeieHHOTO (poHTta. [lpn
UCTOJB30BaHUK  Tpurrepa SPI  HeoOXomWMO  YCTaHOBHUTh  WCTOYHHMK  JIAHHBIX
nocienoBaTenbHOH JHHUM cuHXpocurHanma (SCL), mocienoBaTenbHON JIMHUM JaHHBIX
(SDA), nuaun BeIOOpa ymma (CS). Hmxke nzoOpaskeHa mpoleccyalibHas cxema Tepeaadn

MAHHBIX TVIaBHOM mUHBI SPI.
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Tun Tpurrepa:
HasxaB Tun Tpurrepa, seioepure “SPI1”. B 310 Bpems B ipaBOM BepXHEM YTy dKpaHa
HOSIBUTCS WH(OpMAIMsS O HACTpPOHKax TpUITEpa, KaKk IOKA3aHO Ha HIDKECIEeTyIomeM

PHUCYHKE.

| @ 000y

Bb100p HcTOYHMKA:

Haxxumas na xnasumm SCL u SDA, noodepenHo BeIOepUTE UCTOYHUKA JAHHBIX IS
nocienoBaTenbHOH JMHUM cuHXpocurHanma (SCL), mocienoBaTenbHON JIMHUM JaHHBIX
(SDA). B xavectBe ncToyHHMKa JaHHBIX MOXHO BeIOpath CH1-CH4. Texymuit HCTOYHHK

Oyzer oToOpakeH B PaBOM BEPXHEM YTIIy SKpaHa.

Ycaosus Tpurrepa:
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HasxaB Ha xiraBumry Y cJI0BUsl TPUITEPa, BEIOEpUTE HEOOXOAUMBIE YCIOBUS TPHUITEPA.

CS: HacTpamBaeTcst JeHCTBUE TPUTTEPA NP BHICOKOM WJIM HU3KOM YPOBHE KaHalla
BbIOOpa ynna (CS). [Tocie BrIOOpa TaHHOTO YCIIOBUS, HA)KaB Ha KIaBUINY Pekum
BbIOOpa uMna, BEIOEpUTE (BBICOKHMIA YpOBEHB ) min (HU3KHI ypOBEHB
1) . Baxno: xmaBuma CS Oyner IOeicTBOBaTH TONBKO MpPH BEIOOpPE JaHHOTO
pexnma .

TalimM-ayT: HacTpoiiKa MHHHMAJBHOTO BpeMEHH, B KoTopoMm BpemeHHOU (SCL)
CUTHAJI TOJDKEH HAaXOAWTCS B HEAKTUBHOM COCTOSIHUH IO TOTO, KaK OCHHIIOrpad
Ha4YHET TOWCK JaHHBIX (SDA), Ha KOTOpBIX OyJeT NpOM3BENCHO JeHCTBHE
tpurrepa. [locie BrIOOpa maHHOTO YCIOBHS, HakaB Ha Kiapuinry Taim-ayT,
HAcCTpoOWTEe Bpems TaiiM-ayTa B auamna3zoHe oT 100Hc mo 1 c. Baxno: B 3T0 Bpems

xnaBuma CS He neficTBUTENbHA (HE 0TOOpaXKacTes).

Hacrpojika JMHMT TaHHBIX:

Hacrpotite nefictBue Tpurrepa mocie Toro, kak kaHan maHabix (SDA) mepemact

OIPCACTICHHOC KOJINUYECTBO OuTOB U JAaHHBIX JJIWHBI.

Haxap Ha kimaBuiry BHTHOCTH MaHHBIX, 3aJaiiTe YUCIO OWTOB B CHMBOJIGHOM
CTPOKE TIOCJICJIOBATENBHBIX JaHHBIX. JlOoMycTHMOE YHCIO OMTOB B CHMBOJILHOM
CTpOKe JIto0oe 11estoe Yuciio ot 4 1o 32.

Haxap Ha xapumy Tekymmid OWT, BBeIUTE JaHHBIC TEKYIIEro OUTa B JHANA30HE
ot 0 1o (ompeneneHHOE 3HaUYeHNEe BUTHOCTH TaHHBIX - 1).

Haxap Ha xnapumy JlaHHbIe, 3a1aliTe 3HaUeHHE TeKytero outa kak H, L wmm X.
Haxxmure Ha xmapumry Bce OMTBI M He3aMeIUTENLHO 3a/laliTe yCTAHOBIECHHOE

3HA4YCHUC I[aHHl:-IX B Ka4yecTBe OMTa BCEX JaHHBIX.

BpemenHoii ¢ppoHT:

Haxar Ha xmaBumy BpemenHoi ¢poHT, BEIOepuTe HEOOXOIUMEIA THII BPEMEHHOTO

(ponTa.

® : JUcKperu3anus naHHbpix SDA Ha nepenHeM QpoHTE CHHXPOHU3AIINH.

[ ] : JUCcKpeTu3anus naHHbpiX SDA Ha 3amHeM (ppOHTE CHHXPOHH3AIINY.

Meton Tpurrepa:

Haxxa Ha kiaBumry MeToa TpuUrrepa, BBIOCpHTE CpeOW THIIOB TPHUITEpa

aBTOMaTPI'—IeCKPIﬁ, OOBIYHEIN HITH CANHUYHOI'O 3aIllyCKa B Ka4C€CTBC MeToa_TpHUITEpA (CTp.

3). 3aropuTcst COOTBETCTBYIOIIUN MHIMKATOP TEKYIIErO THIIa TPUITEPA.

Hacrtpoiika Tpurrepa:
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Haxas na xnasumy HacTpoiika Tpurrepa, HacTpoiiTe mapameTpbl JaHHOTO BHIA

TpUITepa: CHUKEHUE YPOBHA 1lIyMa.

YpoBens Tpurrepa:
[Ipr momomn Tpnrrep:;: LEVEL wu3MeHuTe ypoBeHb, MOApoOHee cM. Ha cTp. 9

omnucanue “YpoBeHb TpUrrepa’.
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BbIX0HOW KOHHEKTOP TpUrrepa

KonHekTop BBIXO#A TpHITEpa Ha 3agHEH MAHETH OCIIUIOrpada MOXET BBIBOIWUTH

CUTHAJ TPUITEPA, ONIPENEIEHHBIA TEKYIITUMH HaCTPOUKAMU TpUITEPA.

coumin
TOAVDID ELECTRC SHOCK

KOHHCKTOp BbIXOJla TpUTrTEpa

Korma Tpurrep mpowmssener omgHo aeiictBue udepe3 pasbem [Trigger Out] moxHO
BBIBECTH CHTHAJl, OTOOpaXKAroMMH TEKyImUi Kod(pQUIMEHT 3axBara ociuniorpada,
MOJICOCIMHUB JTaHHBIA CHUTHAN K 00OpYyIOBaHHIO OTOOpaXkeHHs ocumiutorpada, MOXHO
IPOM3BOIUTH M3MEPEHHS YaCTOTHI JAHHOTO CHTHAJa, CPABHEHHE PE3YIbTAaTOB H3MEPEHUH 1

TeKy1ero ko3dduimenTa 3axsara.

Baxno: B portecce 9 JlomyckoBasi __1ipoBepka _ (rojen/Heroner) Aux Bbixon

JIOIDKCH OBITh BKIIIOUEH, KOTJa OcCIpuIorpad oOHAPYKHUT HECOOTBETCTBYIOUIYIO BOJIHY,
yepe3 pazbem [Trigger Out] Oymer BbIBeleH WMIYJILCHBIA CHTHAN, TIEpeBEAs NaHHBINA
CHUTHAJl Ha JAPYIYI0 CHUCTEMY KOHTPOJSL, MOXKHO YIOOHO HaONIOmaTh 3a pe3yibTaTaMH
n3Mepenuii. Korjma ocruuiorpad He oOHapyXHBaeT HECOOTBETCTBYIOIIYIO BOJIHY, OyaeT

BBIBeZIeH BhICOKMH ypoBeHb CMOS B 3.3B.
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6 IlpoBenenue u3MepeHunin

DS1000Z mocne cbopa u 0TOOpaKeHUsI JAHHBIX MOXET NMPOU3BECTH MaTEMAaTUYCCKHEC
OTIepaIiy, KypCOPHBIC H3MEPEHHS M aBTOMAaTHICCKHAE H3MEPEHHUSL.

CopeprxaHve JaHHOHW TJIaBbI:

| MaremaTuuecKne onepannuu
| ABTOMaTHYECKNE H3MEPEHMS

u K! PCOPHBIC N3MEPEHUA
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MaremaTruyeckue onepanuu

DS1000Z wmoxxeT TpOM3BOAWTH MHOXKECTBO MAaTEMaTHYECKUX ONepanuid ¢
BHYTPUKAaHAILHBIMHA CHTHAJlaMH, BKJIIOYas cioxeHue (A+B), Borumranue (A-B),
ymHoxenne (AxB), nenenune (A+B), FFT, A&&B, A||B, A"B, !A, intg, diff, sqrt, lg, In, exp
u abs. Pe3ynpTar MaTeMaTH4ecKux oIeparuii TakKe pa3pelracT MociIeayomee IPOoBeACHIe

n3MepeHuit (moapodHee cM. “KypcopHble m3mepenus’™).

B 30ne BeprukampHOro ympaeneHus (VERTICAL) Ha mepemHeid maHenw HaXKMHUTE
- Math >Omnepartopbl u BbibepuTe HeOOXOAUMBIN BuA BbluucieHus. [Tocie
OTKPBITHSI OTIEpaIlii Pe3yIbTaT MaTeMAaTHYECKOTO BBIYHCICHHS OTOOpa)xaeTcss Ha JKpaHe

Ha BOJIHE CO 3HaKOM “M”.

Ciaoxenue

[IpoucxonuT nerajipHOE CIOKEHHE 3HAUYEHWH BOJIH UCTOYHHKA A M UCTOYHUKA B, a Takxke

oToOpakeHue pe3ybTara.

Haxas - Math - Onepatopsl, BriGepute “A+B”, 3atem:

® Haxwmure Ha knaBuiry Onepanum, BKIIFOYNTE WIN BBIKITIOUUTE (YHKIUIO CIOXKCHHUS.

® Haxwmure Ha kiaBumi UctouHuk A u Mcrounuk B, BeiOepruTe HEOOXOIUMBINA KaHA,
B KadecTBe KoToporo MoxkHo Hactpouts CH1, CH2, CH3 unu CH4.

® Haxwmute Ha knaBuiry OTKJIOHEHHE, ) MoxkHO OTPEryJINpOBaTh BEPTUKAITBHOE

CMEIIIEHUE pe3yJIbTaTa BEIUUCICHUI.

® Haxwmure na wmaumy Ikama, npu nomomm &  MOXKHO OTPEryIHpoOBATh

BEPTUKAIBHYIO IIKATY Pe3yIbTaTa BEIYHCICHUH.

® Haxwmure Ha knaBumry COpoc IMIKAJbI, IPHOOP OTPETYIUPYET BEPTHKATBHYIO MIKATY
pe3yIbTaTOB H3MEPEHHH B JIYYIIyI0 CTOPOHY B COOTBETCTBHHM C TEKYIIUMH
HacTpPOWKaMH.

® Haxwmwure Ha kinaBunry Omuud, TakuM 00pa3oM MOKHO HACTPOHUTH HAYAIIBHYIO TOUKY,
KOHEYHYI0 TOYKY pe3yJIbTaTOB BBIUMCICHHWH, BKIIOUCHHE WM OTKIIOYCHHUS
POTHBO(A3HI BOJIHEI U T.JI.
Haxwmute Ha kiasuury HauaabHasi Touka, npu momomm %2 MOXKHO HACTPOHTH
Ha4YaJIBHYIO TOYKY PE3YyJIBTaTOB BEIYMCICHAH.

Haxxmure Ha KJIaBUIIY Koneunas TOYKa, IIpy IIOMOLIN U MOXXHO HAaCTpOHUTH
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KOHEYHYIO TOUKY PE3YJIBTaTOB BBIUMCIIEHHIA.
Haxas Ha kinaBuury IIpormBogaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
npoTHBO(hA3kI PE3YNIBTATA BHIYUCIICHHUIA.
Haxmure Ha KIaBuily ABTOMATHYECKAS! HIKAJA, IPU BKIIOYEHHON aBTOMATHYECKOM
mKajge npubop OTPEryIMpyeT BEPTHKAIBHYIO IIKANy pe3yJbTaroB HM3MEPEHHH B
JIy4IIYIO CTOPOHY B COOTBETCTBUHM € TEKYLIUMH HACTPOMKAMH.

® Ilpu nomomm Iopmzontanbno ) POSITION n Topmsontanbho -0 SCALE
TAK)KE MOJKHO OTPETYJIMPOBATH TOPU3OHTAIIBHOE CMEIEHHUE ¥ TOPU30HTAIBHYIO HIKAITy

pe3yJyibTaTa BEIYMCIIEHUH.

Boiuuranue

[Ipoucxonut neranbHOE BHIUMTAHME 3HAUEHUH BOJH MCTOYHHMKA A M McTouHHKA B, a Taxxke
oToOpakeHHe pe3yJIbTara.

Haxas - Math > Omneparopsl, Beibepute “A-B”, 3atem:
® Haxwmure Ha knaBuiry Onepanum, BKITIOYHTE WK BRIKITIOUNTE (DYHKIHIO BHIYHTAHUS.
® Haxwmure Ha knasuim Uctounnk A v Mctounuk B, BeiOeprTe HEOOXOMUMBINA KaHA,

B KadecTBe Kotoporo MoxkHo Hactpouts CH1, CH2, CH3 nnu CH4.

® Haxwmure Ha kinapunry OTKJIOHEHHMe, IPH NOMOIM &) MOXHO OTpEryIHpOBaTh

BEPTUKAJIbHOE CMELLEHHE PE3ybTaTa BHIYMCICHUH.

® Haxvure na kimasumy IIkama, npu nomomm O  MOXKHO OTPETYIHPOBATh

BEPTUKAJIbHYIO LKAy Pe3yJbTaTa BHIYMCICHUH.

® Haxwmure Ha xiaBuiry COpoc MIKAJIBI, TPUOOP OTPEryAHPYET BEPTHKATIBHYIO MIKATY
pEe3yNbTaToB M3MEPEHUM B JyYIIyl0 CTOPOHY B COOTBETCTBHM C TEKYLUIUMH
HACTPOWKaMHU.

® Haxwmure Ha knaBuily Onuuu, TakuM 00pa3oM MOXKHO HACTPOUTh HAYAJIBHYIO TOUKY,
KOHEYHYI0 TOUYKY pe3yJIbTaTOB BBIUMCIICHHUM, BKIIOYEHHE WM OTKJIHOYEHUS
POTHBO(A3HI BOIHHI  T.JI.
Haxwvure Ha knaBuily HavajJbHasg TOYKa, NPHU MOMOIIU ) moxHO HacCTPOUTD
HayaJbHYI0 TOUKY PE3YJIbTaTOB BHIYMCICHUH.
Haxwvure Ha xnaBumy KoHeuHas Touka, npu HOMOIIU L) MoxHO HACTPOUTH
KOHEYHYIO TOUKY PE3YyJIbTaTOB BHIYUCICHUH.
Haxar nHa kmasumry IIpoTuBogaza, MOXXHO BKIIOUNTH FIIM BBIKIIOYHTH (DYHKIIHIO
mpoTHBO(A3EI PE3yJIbTaTa BEIYNCICHHH.

Haxmure na KJIaByuIIy ABTOMATHYECKASA mKaJja, nmpu BKJIIOYCHHOM aBTOMATHYECKOM
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ImIKajie TpUOOp OTPETYNHPYeT BEPTUKAIBHYIO IIKAITy pEe3ylnbTaToB HM3MEPEHHH B

JIy4llly}0 CTOPOHY B COOTBETCTBHUHM C TEKYILIMMHU HAaCTPOUKaMHU.

® TIpu nomouw Fopusonrtanbho =) _POSITION u Iopusontansno'=)_SCALE Takxe
MOKHO OTPETYIHMPOBaTh TOPU3OHTAIBHOE CMENIEHHE M TOPU3OHTAIBHYIO IHKAILY
pe3yNbTaTa BHIYUCIIEHHU.

YMHOKEHHE

[Ipoucxonut neranbHOE BHIUMTAHME 3HAUEHUH BOJH MCTOYHHMKA A M McTouHHKA B, a Takxke

oToOpakeHHe pe3yJIbTara.

Haxas MATH| > Math > Oneparopsl, BoiOepute “AXB”, 3aTem:
Haxwmure Ha knapuiry Onepanis, BKIIOUNTE WK BEIKIFOYUTE (DYHKIIHIO YMHOKCHHS.
Haxwmure Ha knapuimmy Mcrounuk A u Mctounuk B, BeiOepuTe HEOOXOMUMBIN KaHAT,

B KadecTBe KoTtoporo MoxkHo Hactpouts CH1, CH2, CH3 nnu CH4.

Haxwure Ha Kki1aBumy OTKIOHEHHe, TP IHOMOIIM ) MOXKHO OTPEryIHpOBATH

BEPTUKAJIbHOE CMELLEHHE Pe3yJIbTaTa BHIYMCICHUHN.

Haxmure nHa xnaBumy Ikana, npu mnoMomu O MOoXHO OTPETYJIMPOBATh

BEPTHKAJIBHYIO HIKAIY PE3yJIbTaTa BHIYUCICHHUH.

Haxxmure Ha kiaBuiny COpoc mIKaJbl, TPUOOP OTPETYIUPYET BEPTUKAIBHYIO KAy
pE3yJIbTaTOB M3MEPEHHH B JIydylIyl0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HACTPOWKaMHU.

Haxmure Ha knapuury ONIuM, TakuM 0o0pa3soM MOKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHEYHYI0 TOYKY pE3yJbTATOB BBIYMCICHHM, BKIIOYEHHE WM  OTKIKOYEHHUS
poTHUBO(hA3bI BOJIHBI U T.]I.

Haxmute Ha kiasumy HauanaeHas Touka, npu momor 4 MOXKHO HACTPOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHI.

Haxmute Ha kmasumry Komeumasi Touka, mpu romomm 423 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3YJIbTaTOB BHIUHMCIECHHUIA.

Haxas Ha kinaBuury IIpormBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIIECHHUIA.

Haxmure Ha KIaBuily ABTOMATHYECKAS IMIKAJA, DY BKIIOYEHHOM aBTOMATHYECKOM
mKajge TpubOp OTPEryIMpYeT BEPTHKAIBHYIO INKaly pe3yIbTaroB H3MEpPEHHI B
JIyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIIMMU HACTPONKAMH.

Ipu nomorm Topmzontansno =) POSITION u Iopusontanbno =) _SCALE Tarxke

MOYKHO OTpEryJupoBaTh TOPU30HTAJIBHOE CMEIICHHE W TOPU30HTAJIBHYIO LIKAILy
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pe3ynbTara BEIUUCIICHUI.

Henenne

[Ipoucxomut neranbHOE BHIUMTAHME 3HAUEHUH BOJH MCTOYHHMKA A M McTouHHKA B, a Taxxke

oTtoOpakeHHe pe3yapTara. MOXXHO NPUMEHSTH ISl aHAIN3a KPaTHOTO OTHOIICHHS MEXKIY

CUTHAJIaM{ JBYX KaHajoB. BakHo: korma 3HadeHHWe HarpspkeHuss uctouHunka B pasno 0,

pe3yibTar JaeneHus oopabdarsiBaetcs 1o 0.

Haxas MATH| > Math > Omnepatopsl, Boioepute “A+B”, 3arem:
Haxwmure Ha knapuiry Onepanus, BKIIOUNTE WM BRIKIFOUUTE (DYHKIIHIO JCITCHHS.
Haxwmure Ha knapuimmy Mcrounuk A u Mctounuk B, BeiOepuTe HEOOXOMUMBIN KaHAT,

B KadecTBe Kotoporo MoxkHo Hactpouts CH1, CH2, CH3 unu CH4.

Haxvure Ha Kki1aBumy OTKIOHEHHe, TPHM IHOMOIIM ) MOXKHO OTPEryIHpOBATH

BEPTUKAJIbHOE CMELLEHHE Pe3yJIbTaTa BHIYMCICHUHN.

Haxmure nHa xknaBumy Ikana, npu mnoMomwu O MOoXHO OTPETYJIMPOBATh

BEPTHUKAJBHYIO HIKAIY PE3yJIbTaTa BHIYUCICHHUH.

Haxxmure Ha kinaBuiny COpoc mIKaJbl, TPUOOP OTPETYIUPYET BEPTUKAIBHYIO KAy
pE3yJIbTaTOB M3MEPEHHH B JIydylIyl0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HACTPOWKaMHU.

Haxmure Ha knaBuury ONIum, TakuM o0pa3soM MOKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHEYHYI0 TOYKY pE3yJbTATOB BBIYMCICHHH, BKIIOYEHHE WM  OTKIKOYEHHUS
poTUBO(hA3bI BOJIHBI U T.]I.

Haxmute Ha xiasumy HauanaeHas Touka, npu momorn 4 MOXHO HACTpOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHI.

Haxmute Ha kmaumry Komeumasi Touka, mpu romomm 423 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3YJIbTaTOB BHIUHMCIECHHUIA.

Haxas Ha kinaBuury IIpormBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3yJIbTaTa BHIYUCIIECHHUIA.

Haxmure Ha KIaBuily ABTOMATHYECKAS IMIKAJA, IPH BKIIOYEHHOM aBTOMATHYECKOM
mKajge NpubOp OTPEryIMpYeT BEPTHKAJBHYIO INKAly pPe3y/bTaroB H3MEpPEHHI B
JIyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIIMMU HACTPONKAMH.

Ipu nomorm Topusontansno =) POSITION u Iopusonrtanbho =) _SCALE Tarxke
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIECHUI.
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FFT

[Mpoucxomut ObICTpOE pasznoxeHHe B pin DPypbe CHUTHAIOB ONPEACICHHOTO HCTOYHHKA,

BPEMEHHOW CHUTHAI TipeoOpasyeTcs B 4aCTOTHBIM curHai. [Ipu momonty Beraucinennii FFT

MOYKHO OBICTPO MPOU3BOIUTH HAKECIIEAYIOIINAE TCHCTBHS:

N3mepenne cuHyconaaIbHON COCTABISIONIEH U MICKAKEHUS B CHCTEME.
W3mepenne xapakTepUCTHK TOCTOPOHHHX ITYMOB IIOCTOSTHHOTO TOKA.

AHanu3 BHOpanuy.

Haxxas MATH| > Math - Omneparopsl, Beioepute “FFT”, 3aTeM MOXHO HACTPOUTh

napameTpsl FFT Beraucnenuii.

Brrunciaenune
Haxap Ha xi1apuiry BelYncJIeHHs, BKITIOYHATE WU BHIKIFOUNTE (QYHKIIMIO BRIYHCICHUAN
FFT.

Bb160p ncTouHNKA
Haxa ©Ha xmaBumry MCETOYHHK, BbIOepUTe HEOOXOAWMBIN KaHAll, BO3MOXKHO
ycranoButs CH1, CH2, CH3 unmm CHA4.

BepTukanbHOe cMeleHne
Haxwvure Ha knaBuily OTK/IOHEHHe, MPH ITOMOIIU ) moxHO OTPETyANPOBATh

BEPTUKAJIbHOE CMELLEHUE PE3YIbTaTOB BEIUMCIICHUH.

BeprukanbHas mkaja
Haxmure nHa xnaBumy Ilkana, npu nomouu ) moxHO OTPETYAUPOBATH

BEPTUKAJIbHYIO IIKaJy PE3YJIbTaTOB BHIUMCIEHUI.
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5. IleHTpaJjbHast 4acTOTA

Haxmure Ha KJIaBUIIY HeHTpaJILHaﬂ qyacTtora, InIpu IIOMOIIH ‘U‘ MO>KHO

OTPEryaupoBaTh 4YacTOTYy COOTBETCTBYIOIIEIO TIOPU30HTAJIBHOMY LIEHTPY OJKpaHa

YaCcTOTHOT'O CUT'HAJIa.

6. Topu3oHTanbHAs HMIKAJA

Haxxmute Ha KJIaBUIITY FOpl/ICiOHTa.]IBHaﬂ mKaja, I1pya IIOMOMIIHU ‘U‘ MOXHO

OTPETYAMPOBATH TOPU3OHTANIBHYIO ILIKAJIy YaCTOTHBIX BOJIH.

7. Bbi0op Bbipe3aiomeiil pyHKIUM

[Tpu momorm BeIpe3aromeil GyHKIUN (QyHKIIMA-0KHO) MOXXKHO 3()()EKTHBHO CHU3HUTH

3¢ ekt yredkn gacToTHoro crekrpa. DS1000Z npenocTapiseT 6 BUIOB BhIPE3aIONIHX

¢bynakuuii FFT, 0coO€HHOCTH M MOIXOAIINAE JJIsi U3MEPEHUI CUTHAIIBI Ka)JIOTO BHIA

BEIPE3AIOIINX (YHKIHH Pa3IndaroTCs.

BreiGop mpomsBoAWTCS Ha OCHOBaHUHU

U3MCPACMBIX CHUTHAJIOB W HUX ocobenHocTel. HaxkaB Ha KJIaBUIIY (I)yHKHl/II/I-OKHO,

BEIOEpHTE HEOOXOAMMYIO BBIPE3arOINyr0 (YHKIHMIO, 10 YMOJYaHHIO JCHCTBYeT

“IIpssMOYTONBHUK .

Ta6n. 0-1 Boipe3aromue GpyHKIIHH

Bripesaromas .
Ocob0ennocTu Ionxoasmue 1Jisi U3MEPEeHUH CUTHAJIBI
bynkuus
[IpsmoyronbHUK Haunyumee — paspemenue | VIMITynbchl  NEpeXOmHOIO pekMMa WU
Y4aCTOTHI KOPOTKHE MMITYJILCHI, YPOBHU CHT'HAJIOB JI0
Hawuxynmiee pasperieHue 1o | u nocie 3TOro B LIEJIOM paBHBI;
aMIUIATY/E CuHycouiabHble CHTHANBI TTOCTOSIHHOM
IpakTnyeckn CXONCTBO ¢ AMIUTUTYIBl UCKJIFOYUTENBHO OJNU3KHE 10
curyanueii 0e3 moOaBIeHUS
4acToTe;
OKHa .
[ITrpoKoIoNoCcHbIE CllydallHble LIYyMBI CO
CPaBHHTEIIFHO MEUICHHBIM H3MEHEHHEM
JMiana3oHa BOJIH
Blacknam Hawmyummee pa3pemenne mo | OZHOYaCTOTHBIE CHTHAIIBI, TIOMCK
aMIUTATYJE TapMOHHKH 00JIee BBICIIETO MOPSIIKA.
Hauxynuee paspewenue
4aCTOTHI
Hanning CpaBHUTENEHO xopouree | CuHycouaanbHbIe, EPHOTUUECKIE U

pa3peuIeHUue 4aCTOThL

CpaBHI/ITCHBHO IJI0X0€

Y3KOIIOJIOCHBIC CJ'Iy‘-IaﬁHI:IC LTYyMBI.
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paspeLieH e 1o aMILTUTYIe

Hamming Paspeenne 4yacToTel VIMmysibehl - MEpexoaHoro  peskuMa MM
KOPOTKHE MMITYJIbChI, yPOBHU CUIHAJIOB J10

HEMHOTI'O Jy4lI€, YeEM
yHme, y U [IOCJIE 3TOTO UMEIOT OOJIBIIYIO PA3HOCTb.

okHa Hanning

ITnockue TouHble H3MEpPEHUS AHanu3 HETOYHOTO 06a3MCHOTO O0BEKTA U
AMIUTUTY/IbI TIHKOBBIX TpeOOBaHUE CUTHAJIA TOUYHBIX U3MEPEHHI

3HAYCHUH 9aCTOTHI

TpeyrompHIK CpaBHHTEIEHO xopoiee | AHanHu3 y3KOIIOJIOCHBIX CHUTHAJIOB, a TAKXKe

pa3p€m€HnE 4aCTOThI HaJIMYUE CUIIBHBIX ITYMOBBIX IIOMEX.

8. Hacrpoiika MeToa 0TOOpaKEHUSI

Haxxmure ©Ha xiaBumy QOToOpameHHe, BBIOCPHTE PEKUM OTOOpaKEHHS Kak
“paznenenue skpaHa” (110 YMOJTYAHUIO) WM “TIOJTHBIN 3KpaH”.

Paznenenme oskpana: pesynpTarbl Maremarudeckux Berunciaenundt FFT wu xanams
HCTOYHHKA OTOOPaKAaroTCsl HA Pa3IeeHHOM SKpaHe, HAISIHBIMH SBISIFOTCS BPEMEHHOH H
YaCTOTHBIM CUTHAJIBL.

[Tonuerit 5kpaH: pe3yaprarhl MaTeMarnyeckux Beruuciennid FFT u kaHaibl nctogyHmka
0TOOpaKAIOTCSI B OJHOM OKHE, 3TO TMO3BOJISET MPOBOIUTH OOJiee YETKOE HAOIoIEeHUE 3a
4acToTol 1 OoJiee AeTaIbHBIC H3MEPEHHUS.

Baxno: B pexxume FFT u npu aktuBaoMm kanane MATH Bwl Takxke MoxeTe, HakaB Ha
TopusonTanbHO ) _SCALE, MEepeKITIovaTh MEXIy co0oil ‘“pasmeneHue dSkpana” u

“MOJTHBIN SKpaH”.

9. Hacrpoiika BepTHKAJIbHOI WIKAJbI

EnuHnniaMu  M3MepeHHsT BEPTUKAIBHOW OCH MOTYT ObITh 10/m0M wiam  Vrms
(cpenHekBagpaTHYHOE HAmpshKeHWEe curHana). J16/moM wim Vrms (CpeJHEeKBaIpaTUIHOE
HANpsDKeHWE CHUTHANa) COOTBETCTBEHHO NPHUMEHSIOTCS JUII OTOOpPaKCHHS BETHUHHBI
BEPTUKAJIbHON aMIUIUTYABl YHCIOBOW MOJECTH W JUHEWHoW Monend. Eciam HeoOXomaumo
oroOpaxkeHne uwactotHoro crekrpa FFT B OomblieM JWMHAMUYECKOM WHTEpBAJIE,
PEKOMEHTyeTCsI HCIIONB30BaTh 10/m0M. Hakar Ha xiraBuimry EqWHHIIBI H3MeEpEeHHsI, MOXHO

BEIOpaTh HEOOXOUMBIE CTUHHIIBI U3MEPEHUS, 10 YMOJTYaHHUIO ICHCTBYEeT Vrms.

10. Haxxmwure Ha xiaBuimry COpoc MIKAJIBI, TPUOOP OTPEryAHPYET BEPTHKATIBHYIO MIKATY
pEe3yNbTaToB M3MEpPEHUM B JyYIIyl0 CTOPOHY B COOTBETCTBHM C TEKYLUIMMH

HACTPOWKaMHU.
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Hanomunanue

® [Ipu nomomu Tlopusontansio ‘&) SCALE 0fHOBpEMEHHO MOKHO PETYITHPOBATH
LEHTPAJIbHYIO YaCTOTY ¥ TOPU30HTAIBHYIO IIKAITY.

L CurHanel ¢ OTKJIOHEHHMSIMHM WM YacTIMH IIOCTOSHHOTO TOKa MOTr'yT IPUBECTU K
ommOKe WIM OTKIOHEHHIO cocraBa curHaga FFT. Jlnsg cokpamieHust dYacTH

MMOCTOSIHHOTO TOKa MOXXHO HacTpouTh “Clienka KaHaJI0B’ WCTOYHHKA B KaueCTBE

“mepeMeHHoro Toka”.

® ]l CHIDKCHUS YPOBHS CITyYalHBIX ITYMOB ITOBTOPHBIX TN €AWHIYHBIX HMITYIECOB
U HAJIOXKEHHUS DIIEMEHTOB 4YacTOThl “MeTo/ibl ModydeHus ocuuiorpada MOKHO
YCTaHOBHTH Kak ‘“‘cpenHee’.
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Onepanus «1W»

[TpowsBonsATCs JAETANBHBIC JIOTHYECKHE BBIYMCICHUS 3HAUYCHWH BOJH OIPEHEICHHBIX
HCTOYHHKOB, a TaKkKe OTOOpakeHWe pes3yibrara. Bo BpeMms BBIYHMCIECHUHA, KOTJAa 3HAYCHHE
HaNpsDKeHWST  KaHajla  WCTOYHWKAa  OONbIle  3aJaHHOW  HOPOTOBOM  BEIHYHMHBI
COOTBETCTBYIOIIETO KaHajla, OHO OIpenessieTcsl Kak Jorudeckas “1”, B MPOTUBHOM cllydae

o

Kak jgoruyeckui “0.

PeSy.TH)TaT JIOTUYCCKOT'O BBIYUCIICHUS «M>» ABYX JBOUYHLBIX pa3psa10B CHC,Z[YIOHII/IfIZ

A B A&&B
0 0 0
0 1 0
1 0 0
1 1 1

Haxas - Math - Omneparopsl, Brioepure «A&&B», 3arem:

® Haxwmure Ha KiIaBumly BbIYMCIeHHE, BKIIOUMTE WM BBIKIIOYNATE (YHKIHIO
BeIUUCICHHIN « .

® Haxwmure knaBumn Mcerounuk A u Uctounuk B, BbiOepuTe HEOOXOAWMBIA KaHAM,

Bo3MoxkHO ycTanoBuTh CH1, CH2, CH3 nnu CH4.

® Haxvure Ha Kknapumry OTK/IOHEHHe, TIPH TOMOIIM %0 MOXKHO OTpEryIHpOBATh

BEPTHUKAJIIBHOC CMCIICHUEC pE3YyJIbTaTa BBIYMCJICHMIA.

® Haxwvure na wimapmmy IIkana, npum momomm O  MOXKHO OTPEryIHpOBaTh

BEPTUKAJBbHYIO ILIKaIy Pe3ylbTaTa BHIYHCICHUN.

® Haxwmure Ha knaBuiry COpoc MIKAJBI, TPHOOP OTPETYNHUPYET BEPTHKAIBHYIO IIKATY
pE3YyNbTaTOB U3MEPEHUII B JyYIIyl0 CTOPOHY B COOTBETCTBUM C TEKYHIMMH
HacTpPOMKaMH.

® Haxwmure Ha iasuuly Ilopor A, npu nomomu 42 moxHo HaCTPOUTH IIOPOTOBYIO
BEJINYMHY UCTOUHUKA A TIOTHYECKUX BBIYUCICHUH.

® Haxwmure Ha xnasunty Ilopor B, mpu nomomu ) moxHO HaCTPOUTH IIOPOTOBYIO
BEJIMYUHY UCTOYHMKA B JI0OTMYeCKHUX BHIYUCICHHN.

® Haxmure Ha kiaapuiry ONIuM, TakKuM 00pa3oM MOXKHO HACTPOUTH HAYAIbHYIO TOUKY,
KOHEUHYI0O TOYKY pE3yJIbTaTOB BBIYMCICHHN, BKIIOYEHHE WIM  OTKIIOYEHUS
npoTUBO(]a3bl BOJIHBI U T.JI.

Haxmute Ha KJIaBUITYy Hauvanbpnan TOYKa, IpU MOMOIIH U MO>XXHO HaCTpPOUTH
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HaYaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHI.
Haxmute Ha kmaumy Komeumasi Touxa, mpu romomm 423 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3YJIbTaTOB BHIYHMCIECHHUIA.
Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIECHHUIA.
Haxap na kimaBuury UyBCTBHTENBHOCTB, NP moMomm %2 MOKHO HACTPOHTH
4yBCTBUTEIBHOCTh PE3YIBTATOB BBIYUCIICHUH, IOMYCTHMbIA HANa30H HACTPOUKH
cocrasisget ot 0 men. o 0.96 nen.
Haxmure Ha KIaBuily ABTOMATHYECKAS IMIKAJA, DY BKIIOYEHHOM aBTOMATHYECKOM
mKajge Npubop OTPEryIMpYeT BEPTHKAJIBHYIO INKAly pPe3y/lbTaroB H3MEpPEHHI B
JIyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIMMU HACTPONKAMH.

® TIpu nomouw Fopusonrtanbno =) _POSITION u Iopusontansno'=)_SCALE Takxe
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIICHUI.
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Onepanus «JIN»

[TpowsBonsATCs JAETANBHBIC JIOTHYECKHE BBIYMCICHUS 3HAUYCHWH BOJH OIPEHEICHHBIX
HCTOYHHKOB, a TaKkKe OTOOpakeHWe pes3yibrara. Bo BpeMms BBIYHMCIECHUHA, KOTJAa 3HAYCHHE
HaNpsDKeHWST  KaHajla  WCTOYHWKAa  OONbIle  3aJaHHOW  HOPOTOBOM  BEIHYHMHBI
COOTBETCTBYIOIIETO KaHajla, OHO OIpenessieTcsl Kak Jorudeckas “1”, B MPOTUBHOM cllydae

o

Kak jgoruyeckui “0.

PeSyJ'H)TaT JIOTUYCCKOTO BBIYUCIICHUS «MJIM» IBYX JBOUYHBIX pa3psa0B cnej:[y}omnﬁ:
A B A|B
0

el el E= K =)
_— o= O

1
1
1

Hasxxas - Math > Omnepatopsbl, BeiOepute“A||B”, 3arem:

® Haxwmure Ha KiIaBumly BbIYMCIeHHE, BKIIOUMTE WM BBIKIIOYNATE (YHKIHIO
BeIunciieHui «JI.

® Haxwmure knaBumn Mcerounuk A u Uctounuk B, BbiOepuTe HEOOXOAWMBIA KaHAM,

Bo3MoxkHO ycTanoBuTh CH1, CH2, CH3 nnu CH4.

® Haxvure Ha Kknapumry OTK/IOHEHHe, TIPH TOMOIIM %0 MOXKHO OTpEryIHpOBATh

BEPTHUKAJIIBHOC CMCIICHUEC pE3YyJIbTaTa BBIYMCJICHMIA.

® Haxwvure na wimapmmy IIkana, npum momomm O  MOXKHO OTPEryIHpOBaTh

BEPTUKAJBbHYIO ILIKaIy Pe3ylbTaTa BHIYHCICHUN.

® Haxwmure Ha knaBuiry COpoc MIKAJBI, TPHOOP OTPETYNHUPYET BEPTHKAIBHYIO IIKATY
pE3YyNbTaTOB U3MEPEHUII B JyYIIyl0 CTOPOHY B COOTBETCTBUM C TEKYHIMMH
HacTpPOMKaMH.

® Haxwmure Ha iasuuly Ilopor A, npu nomomu 42 moxHo HaCTPOUTH IIOPOTOBYIO
BEJINYMHY UCTOUHUKA A TIOTHYECKUX BBIYUCICHUH.

® Haxwmure Ha xnasunty Ilopor B, mpu nomomu ) moxHO HaCTPOUTH IIOPOTOBYIO
BEJIMYUHY UCTOYHMKA B JI0OTMYeCKHUX BHIYUCICHHN.

® Haxmure Ha kiaapuiry ONIuM, TakKuM 00pa3oM MOXKHO HACTPOUTH HAYAIbHYIO TOUKY,
KOHEUHYI0O TOYKY pE3yJIbTaTOB BBIYMCICHHN, BKIIOYEHHE WIM  OTKIIOYEHUS
npoTUBO(]a3bl BOJIHBI U T.JI.

Haxmute Ha KJIaBUITYy Hauvanbpnan TOYKa, IpU MMOMOIIH U MO>XXHO HaCTpPOUTH
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HaYaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHI.
Haxmute Ha kmaumy Komeumasi Touxa, mpu romomm 423 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3YJIbTaTOB BHIYHMCIECHHUIA.
Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIECHHUIA.
HaxaB Ha kiaBumy UyBCTBHTENBHOCTh, npu moMomy 42 MOXHO HACTPOHTH
9yBCTBUTEIBLHOCTh PE3YIBTATOB BBIYUCIICHUH, IOMYCTHUMbIA JHANa3oH HACTPOUKH
cocrtasiser ot 0 men. o 0.96 nen.
Haxmure Ha KIaBuily ABTOMATHYECKAS IMIKAJA, DY BKIIOYEHHOM aBTOMATHYECKOM
mKajge Npubop OTPEryIMpYeT BEPTHKAJIBHYIO INKAly pPe3y/lbTaroB H3MEpPEHHI B
JIyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIMMU HACTPONKAMH.

® TIpu nomouw Fopusonrtanbno =) _POSITION u Iopusontansno'=)_SCALE Takxe
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIEHUI.
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Onepanus «Mckinoyawinee win»

[TpowsBonsATCs JAETANBHBIC JIOTHYECKHE BBIYMCICHUS 3HAUYCHWH BOJH OIPEHEICHHBIX
HCTOYHHKOB, a TaKkKe OTOOpakeHWe pes3yibrara. Bo BpeMms BBIYHMCIECHUHA, KOTJAa 3HAYCHHE
HaNpsDKeHWST  KaHajla  WCTOYHWKAa  OONbIle  3aJaHHOW  HOPOTOBOM  BEIHYHMHBI
COOTBETCTBYIOIIETO KaHajla, OHO OIpenessieTcsl Kak Jorudeckas “1”, B MPOTUBHOM cllydae

o

Kak jgoruyeckui “0.

PeSy.TH)TaT JIOTUYCCKOI'0 BBIYHCJICHHUA «HMCKJIYAIOIIECe WJIW» ABYX ABOWYHBIX paspsaaoB

I (S13%{01117178
A B A"B
0 0 0
0 1 1
1 0 1
1 1 0

Hasxxas - Math > Omnepatopsbl, BeiOepute“A||B”, 3arem:

® Haxwmure Ha KiIaBumly BbIYMCIeHHE, BKIIOUWTE WM BBIKIIOYNATE (YHKIHIO
BBEIYUCICHUN «HCKITIOYAIOIIEE HITH.

® Haxwmure knaBumn McerouHuk A u Uctounuk B, BbiOepuTe HEOOXOAMMBIA KaHaM,

Bo3MOoxHO ycTanoBuTh CH1, CH2, CH3 nnu CH4.

® Haxvute Ha Kknapumry OTK/IOHEHHe, TIpH NOMOIIM %0 MOXKHO OTPEryIHpOBATh

BEPTHUKAJIIBHOC CMCIICHUEC pE3YyJIbTaTa BBIYMCJICHHIA.

® Haxwmure na wimapmmy IIkana, npum momomm O  MOKHO OTPEryIHpOBaTh

BEPTUKAJBbHYIO ILIKAIy PE3ylbTaTa BIYUCICHUN.

® Haxwmure Ha knaBuiry COpoc MIKAJBI, TPHOOP OTPETYTHUPYET BEPTHKAIBHYIO IIKATY
pE3YyNbTaTOB HU3MEPEHUII B JyYIIyl0 CTOPOHY B COOTBETCTBUM C TEKYHIMMH
HacCTpPOHMKaMH.

® Haxwmure Ha wiasumly Ilopor A, npu nomomu 42 moxHoO HaCTPOUTH IIOPOTOBYIO
BEJINYMHY UCTOYHUKA A IOTHYECKUX BBIYUCICHUH.

® Haxwmure Ha xnasunty Ilopor B, mpu nomomu ) moxHO HaCTPOUTH IIOPOTOBYIO
BEJIMYUHY UCTOYHMKA B JI0OTMYeCKHUX BHIYUCICHHN.

® Haxmure Ha kiaapuiry ONIUM, TaKUM 00pa3oM MOXKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHEUHYI0 TOYKY pE3yJIbTaTOB BBIYMCICHHN, BKIIOYEHHE WIM  OTKIIOYEHUS

HpOTI/IBO(l)aBI)I BOJIHBI U T.[.
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Haxmute Ha kiasumry HauanaeHas Touka, npu momor 4 MOXHO HACTPOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHI.
Haxmute Ha kmaumry Komeumasi Touka, mpu romomm 42 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3yJIbTaTOB BHIUMCIIECHHUIA.
Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3yJIbTaTa BHIYUCIIECHHUIA.
HaxaB Ha kiaBumy UyBCTBHTENBHOCTH, npu momomm 42 MOXHO HACTPOHTH
9yBCTBUTENBHOCTh PE3YIBTATOB BBIYUCIICHUH, OMYCTHUMbIA JHANa3oH HACTPOUKH
cocrtasiser ot 0 men. o 0.96 nen.
Haxmure Ha KIaBuily ABTOMATHYECKAS IMIKAJA, IPH BKIIOYEHHOM aBTOMATHYECKOM
mKajge Tpubop OTPEryIMpYeT BEPTHKAJBHYIO INKAly pPe3yIbTaroB H3MEpPEHHI B
JIyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIMMU HACTPONKAMH.

® TIpu nomouw FopusonTtanbho =) _POSITION u Iopusontansno'=)_SCALE Takxe
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIYUCIEHUI.
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Onepanus «HE»

[TpowsBonsATCs JAETANBHBIC JIOTHYECKHE BBIYMCICHUS 3HAUYCHWH BOJH OIPEHEICHHBIX
HCTOYHHKOB, a TaKkKe OTOOpakeHWe pes3yibrara. Bo BpeMms BBIYHMCIECHUHA, KOTJAa 3HAYCHHE
HaNpsDKeHWST  KaHajla  WCTOYHWKAa  OONbIle  3aJaHHOW  HOPOTOBOM  BEIHYHMHBI
COOTBETCTBYIOIIETO KaHajla, OHO OIpenessieTcsl Kak Jorudeckas “1”, B MPOTUBHOM cllydae

o

Kak jgoruyeckui “0.

P€3YJ'H:-T3.T JJOTUYCCKOT'O BBIYHCICHHA «HE» B OZ[HOpaBpﬂ,I[HOﬁ JBOUYHON CHCTEME

CIICYIOIIHE:
A 1A
0
1 0

Haxas -> Math - Onepartopsl, BeiOepute!A”, 3aTem:

® Haxmure Ha KiaBuily BbIYMC/IeHHe, BKIIOUMTE MWIIM  BBIKIIOYUTE  (YHKIIHIO
BBIYMCIICHUH «HE».

® Haxwmure knapumy HMerounmk A, BbIOepuTe HEOOXOMMMBIA KaHal, BO3MOXKHO
ycranosuth CH1, CH2, CH3 wim CHA4.

® Haxwmure Ha kiaBunly OTKJIOHEHHe, NPH TMOMOImHM ) MOXKHO OTPETyIHPOBATH

BCPTHUKAJIbHOC CMCIICHUEC pE3YyJIbTaTa BBIYHCIICHHI.

® Haxvmre wa xmasmmy Ikama, npu nomomu &  MOKHO OTpEerymHpOBaTh

BEPTUKAJIbHYIO ILIKAJTy Pe3yJabTaTa BIYMCICHUH.

® Haxwmure Ha kimasumy Ilopor A, nmpu momomu 42 MoxHO HacCTPOUTH TOPOTOBYIO
BEJIMYUHY UCTOYHUKA A JIOTHYECKUX BBIYUCICHUM.

® Haxwmure Ha kiaBuiry COpoc MIKAJbI, TPUOOP OTPETYIUPYET BEPTHUKAIBHYIO IIKATY
pE3y/IbTaTOB U3MEPEHUIl B JyYIIyI0 CTOPOHY B COOTBETCTBUM C TEKYLIMMH
HACTPOUKaMHU.

® Haxwmure Ha xi1aBuiy OnuuM, TaKUM 00pa30M MOXKHO HACTPOUTH HAYAIbHYIO TOUKY,
KOHEYHYI0 TOYKY pEe3yJbTaTOB BBIYMCIEHHH, BKJIIOYEHHE WM  OTKIIOYEHUS
TPOTHBO(A3HI BOJHBI U T.JI.
Haxxmute Ha knaBumy HavajabHasi TOYKa, Npu MOMOIIU 42 moxHO HacCTPOUTh
HayaJbHYI0 TOUKY PE3Y/IbTaTOB BHIYMCICHUH.
Haxmure Ha kmaBumy KoHeuHasi To4Yka, NMpH HOMOIIH ) MoxHO HacCTPOUTH

KOHCUYHYIO TOYKY pPC3YyJIbTaTOB BBIYMCIICHUM.
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Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTara BHIYUCIIECHHUIA.
Haxas Ha kiaBumy UyBCTBHTENBHOCTH, npu rmoMomy 42 MOXHO HACTPOHTH
9yBCTBUTEILHOCTh PE3YIBTATOB BBIYUCIICHUH, IOMYCTHUMbIA JHANa3oH HACTPOUKH
cocrtasiser ot 0 men. o 0.96 nen.
Haxmure Ha KIaBuily ABTOMATHYECKAS IMIKAJA, IPH BKIIOYEHHOM aBTOMATHYECKOM
mKajge MpubOp OTPEryIMpYeT BEPTHKAJIBHYIO INKaly pPe3yIbTaroB H3MEpPEHHI B
JIyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIIMMU HACTPONKAMH.

® TIpu nomouw Fopusontanbho =) _POSITION u Iopusontansno'=)_SCALE Takxe
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIIEHUI.
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HNuTerpupoBanne

BrluncieHne HMHTErpanoB ONpEACNCHHBIX CHrHaioB. K npumepy: mpu mnomomu

MHTETPUPOBAHUS MOXKHO IPOM3BOAUTH pacyeT SHEPrHH HMIIYJIbCOB WM IUIOIIAXM HOJ

UMILYJIbCOM.

Haxxas - Math > Omneparopsl, BeiGepuTe intg”, 3atem:

® Haxmure Ha KIaBULOly BBIYMCAEHHE, BKIIOYHTE WIM BBIKIIOYATE (QYHKLIHUIO
BBIYHMCIICHUH «MHTETPUPOBaHUE).

® Haxmure kiaBumy MCTOYHHK, BBIOCpHTE HEOOXONMMBI KaHAJ, BO3MOXKHO
ycranosuts CH1, CH2, CH3 wnmu CHA4.

® HaxmuTe Ha Kinapunry OTK/JIOHEHHe, TIPH MOMOIM &0 MOXKHO OTPEryIHpOBaTh

BEPTUKAJIbHOE CMELEHUE PEe3yJIbTaTa BHIYUCICHUN.

® Haxvure na kmasumy Illkama, npu nomomm 4 MOXHO OTPETYIHMpOBATh

BEPTUKAJILHYIO [IKAIy PE3yJIbTaTa BEIYUCIICHHUH.

® Haxmure Ha kiaasuiry COPOC MIKAJIbI, IPUOOP OTPErYIUPYET BEPTHKAIBHYIO IIKATY
pE3YJbTAaTOB HW3MEPEHWH B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMH
HaCTPOWKaMH.

® Haxmure Ha KiaBuiny ONIMH, TaKUM 00pa3oM MOYKHO HACTPOMTH HAYAIBHYIO TOYKY,
KOHEYHYI0 TOYKY pE3yJbTaTOB BBIYMCICHHH, BKIIOUCHHE WA  OTKIIOYECHHS
poTHBO(GA3bI BOJIHBI U T.JI.
Haxmute Ha kiasumry HauanaeHas Touka, npu momor 4 MOXHO HACTPOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHIA.
Haxmute Ha kmaumry Komeumasi Touka, mpu romorm 42 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3yJIbTaTOB BHIUHMCIIECHHUIA.
Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIIECHHUIA.
Haxas Ha kiaBumy UyBCTBHTENBHOCTH, npu rmoMomy 42 MOXHO HACTPOHTH
Y4yBCTBUTENIBHOCTh PE3YJIbTATOB BBIYMCICHHHN, JOMYCTHMBIA HANa30H HACTPONKH
cocrtasiser ot 0 men. o 0.96 gen.
Haxmute Ha KIaBuily ABTOMATHYECKAS IMIKAJA, DY BKIIOYEHHOM aBTOMATHYECKOM
mKajge TpubOp OTPEryIMpYeT BEPTHKAJBHYIO INKAly pPe3yIbTarToB H3MEpPEHHI B
JIyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIMMU HACTPONKAMH.

® TIpu nomouw Fopusontanbho =) _POSITION u Iopusontansno'=)_SCALE Takxe
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIECHUI.
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JAudppepenunpoBanue

Brruncnenne npou3BoJHON AMCKPETHOIO BPEMEHH OINpENeNIeHHbIX curHanoB. K mpumepy:

npu noMomu audQepeHIMpoBaHusS MOXXHO IPOW3BOIUTH PacieT MTHOBEHHOTO HAKIOHA

BOJIH.

Haxas - Math > Omneparopsl, Beibepure“diff”, 3atem:

HaxmMure Ha kimaBumly BpIYHMC/I€HHE, BKIIOYATE WIH BBIKIIOYATE (PYHKIHIO
BEIUMCIICHUH «auddepeHmupoBanue».
Haxmure xmaBumu MCETOYHHK, BBIOEpUTE HEOOXOIMMBIH KaHad, BO3MOXKHO
ycranosuts CH1, CH2, CH3 wnu CHA4.

Haxmure Ha Ki1aBumy OTKJIOHEHHMe, NPH THOMOIMM &) MOXHO OTPErylIHpoBaTh

BEPTUKAJIbHOE CMELEHUE Pe3yJIbTaTa BHIYUCICHUH.

Haxvure nHa xmasumy IHIkama, npu momoutun O MOKHO OTPETYJIUPOBATh

BEPTUKAJIbHYIO ILIKaJIy pPe3yJabTaTa BIYMCICHUN.

Haxwmure Ha knaBuiry COpoc mIKadbl, IPUOOP OTPETYNHUPYET BEPTHUKAIbHYIO IIKATY
pe3y/bTaToB H3MEPEHUH B JYYlllyl0 CTOPOHY B COOTBETCTBUM C TEKYLUIMMH
HaCTPOWKaMH.

Haxxmure Ha xnaBumry Onoum, TakuM 00pa3oM MOXKHO HaCTPOHUTH HAYANBHYIO TOUKY,
KOHEUHYI0 TOYKY pe3yJIbTaTOB BBIYMCIEHHUN, BKIIOYEHHE WIM  OTKIHOYEHUS
IpoTHBO(]A3EI BOJIHEI H T.1I.

Haxmute Ha kiasumry HauaneHas Touka, npu momorm 4 MOXHO HACTPOHTH
HayaJbHYI0 TOUKY PE3YJIbTaTOB BHIYMCICHU.

Haxmute Ha kmasumry Komeumasi Touka, mpu romomm 423 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3YyJIbTaTOB BHIYUCICHUH.

Haxar na kmasumry IIpoTuBogaza, MOXXHO BKIIOYHTH FIIM BBIKIIOYHTH (DYHKIIHIO
poTHBO(A3EI PE3yIETaTa BEIYNCICHHH.

Haxap Ha kmaBuiry JIuddepenuumanusi mymoB, Hactpoite auddepeHmmauio
LIYMOB JJIs1 PE3yJbTaTOB BBIYMCICHUH, JOIIyCTUMBIN IUana30H HaCTPOMKH COCTaBIIAET
ot 1 g0 50. Ilocne Toro, kak OyneT yCTAaHOBJICHO MOAaBICHHE TU(PPEpESHIIMPOBAHUS,
10 OTHONICHWIO K CHHYCOMJAJIBbHBIM CHUTHamaMm mociie u3Mmepenus uepes ADC
W3MEHEHHSI COCETHUX TOUeK o4eHb Maibl win paBHbl 0. Ecnu paznocts paBHa 0, 310
MOXXET INPHUBECTH K TOMY, YTO B pe3yJbTaraX BBUHUCICHUH Aud(depeHnrnpoBaHUs
nosiBuTcss MHoro (, YTO OYeHb CHIBHO pacxoguTcs ¢ Teopued. B  wupaeane

rpaslyMpoOBaHME pacyeTa COCETHHUX TOYEK JOJDKHO OBITH ciemyrommM: dy-d.1), mocie
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HACTPOMKH MMOIABJICHHUS TPpagyHpoBaHue pacuera ciemyromniee: dg-d-k), Ipu 3ToM k 310
I depeHITUPOBaHNE IITyMOB.
Haxas Ha kiaBumy UyBCTBHTENBHOCTH, Npu rmoMom 42 MOXHO HACTPOHTH
YYBCTBUTEILHOCTh PE3Yy/bTaTOB BBIYMCICHHH, IOMYCTUMBIA JHANa30H HACTPOUKH
cocrtasiser ot 0 men. o 0.96 gen.
HaxxmuTe Ha KJIaBUIly ABTOMATHYeCKasl IKAJIA, TPU BKIIOYEHHONW aBTOMATHYECKON
[IKaje MpuOOp OTPETyIUpYeT BEPTHKAJBHYIO LIKATy pe3ylbTarOB HM3MEpPCHUH B
JIy4IIyI0 CTOPOHY B COOTBETCTBUH C TEKYI[MMHU HACTPOUWKAMHU.

® IIpu nomomu Fopusonrtansno =) _POSITION u Fopusontaanno =) _SCALE Tarke
MOXXKHO OTPETYJIHpOBaTh TOPH30HTAIBHOE CMELICHHE KM TOPH30HTAIBHYIO IIKATy

pe3ynbTara BEIUUCIIEHUI.

Hanomunanmne

INockonpky muddepeHMpoBaHHE OYCHb YYBCTBHTEIBFHO K TIOCTOPOHHUM IITyMaMm,
“MeTo/bl TOTy4YeHHs OCIIMILIOTpada MOYKHO YCTAaHOBHTH Ha “‘cpenHee”.
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KBaaparubiii KOpeHb

Berunciaenne mo Todkam KBaZpaTHOTO KOPHA BOJIHBI MCTOYHHKA, a TAKXKC 0T06pa)KeHI/I€

pe3y/bTaToB.

Haxxas MATH| > Math > Omneparopbl, BeiOepute“sqrt”, 3aTeM:

HaxmMure Ha kimaBumly BpIYHC/IEHHE, BKIIOYATE WIH BBIKIIOYATE (PYHKIIHIO
BBIYHCIICHUHN «KBaJAPATHBIA KOPEHBY.

Haxwmure xmaBumu MceToyHMK, BbiOepuTe HEOOXOAMMBIM KaHal, BO3MOXKHO
ycranosuts CH1, CH2, CH3 wnmu CHA4.

Haxmure Ha kiaBumy OTKJIOHEHHME, NPH THOMOIMM &) MOXHO OTPErylIHpoBaTh

BEPTUKAJIbHOE CMELEHUE PEe3yJIbTaTa BHIYUCICHUN.

Haxvure nHa xmasumy IHIkama, npu momouun O MOKHO OTPETYJIUPOBATh

BEPTUKAJILHYIO [IKAIy PE3yJIbTaTa BEIYUCIICHHUH.

Haxmure Ha kinaBuiry COpoC MIKAJBI, TIPUOOP OTPETYIUPYET BEPTUKAIBHYIO IIKAITY
pE3YJbTAaTOB HW3MEPEHWH B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMH
HaCTPOWKaMH.

Haxmure Ha xiaunry ONIAM, TAKAM 00pa3oM MOKHO HACTPOUThH HAYAJIbHYIO TOUKY,
KOHEYHYI0 TOYKY pE3yJbTaTOB BBIYMCICHHH, BKIIOUCHHE WA  OTKIIOYECHHS
poTHBO(GA3bI BOJIHBI U T.JI.

Haxmute Ha kiasumry HauanaeHas Touka, npu momorn 4 MOXHO HACTPOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHIA.

Haxmute Ha kmaumry Komeumasi Touka, mpu romorm 42 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3yJIbTaTOB BHIUHMCIIECHHUIA.

Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIIECHHUIA.

HaxmuTe Ha KIaBuily ABTOMATHYECKAs HIKAJA, IPU BKIIOYEHHON aBTOMATHYECKOM
mKajge Tpubop OTPEryIMpYeT BEPTHKAJbHYIO INKaly pPe3yIbTaroB H3MEpPEHHIl B
JyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIIMMU HACTPONKAMH.

Ipu nomorm Topmzontansno =) POSITION u Iopusontanbno =) _SCALE Tarxke
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIICHUI.
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JecATHYHBIH Jorapupm

Brruuciaenne mo Toukam JCCATUYHOTO norapmbMa BOJIH ONIPE€ACIICHHBIX CUTHAJIOB, 4 TaKKE

oToOpakeHHe Pe3yabTaToB.

Haxas - Math > Omneparopsl, Boibeputelg”, 3aTem:

HaxmMure Ha kimaBumly BpIYHC/IEHHE, BKIIOYATE WIH BBIKIIOYATE (PYHKIIHIO
BBIUHCIICHUH «IeCATUYIHBIN JTorapum.
Haxwmure xmaBumu MceToyHMK, BbiOepuTe HEOOXOAMMBIM KaHal, BO3MOXKHO
ycranosuts CH1, CH2, CH3 wnmu CHA4.

Haxmure Ha kiaBumy OTKJIOHEHHME, NPH THOMOIMM &) MOXHO OTPErylIHpoBaTh

BEPTUKAJIbHOE CMELEHUE PEe3yJIbTaTa BHIYUCICHUN.

Haxvure nHa xmasumy IHIkama, npu momouun O MOKHO OTPETYJIUPOBATh

BEPTUKAJILHYIO [IKAIy PE3yJIbTaTa BEIYUCIICHHUH.

Haxmure Ha kinaBuiry COpoC MIKAJBI, TIPUOOP OTPETYIUPYET BEPTUKAIBHYIO IIKAITY
pE3YJbTAaTOB HW3MEPEHWH B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMH
HaCTPOWKaMH.

Haxmure Ha xiaunry ONIAM, TAKAM 00pa3oM MOKHO HACTPOUThH HAYAJIbHYIO TOUKY,
KOHEYHYI0 TOYKY pE3yJbTaTOB BBIYMCICHHH, BKIIOUCHHE WA  OTKIIOYECHHS
poTHBO(GA3bI BOJIHBI U T.JI.

Haxmute Ha kiasumry HauanaeHas Touka, npu momor 4 MOXHO HACTPOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHIA.

Haxmute Ha kmaumry Komeumasi Touka, mpu romorm 42 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3yJIbTaTOB BHIUHMCIIECHHUIA.

Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIIECHHUIA.

HaxmuTe Ha KIaBuily ABTOMATHYECKAs HIKAJA, IPU BKIIOYEHHON aBTOMATHYECKOM
mKajge Tpubop OTPEryIMpYeT BEPTHKAJbHYIO INKaly pPe3yIbTaroB H3MEpPEHHIl B
JyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIIMMU HACTPONKAMH.

Ipu nomorm Topmzontansno =) POSITION u Iopusontanbno =) _SCALE Tarxke
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIICHUI.
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HarypaabHble jJorapugmsl

Brruncnenne mo ToukaM HaTypalbHBIX JIOTApU(MOB BOJH ONPEICIICHHBIX HCTOYHHKOB, a

TaK)Xe 0TOOpaKeHHEe Pe3yJIbTaTOB.

Haxas - Math > Omneparopsl, BoiGeputeIn”, 3aTem:

Haxmure Ha xiaaBumy BbIUMCIeHHE, BKIIOUWTE WM BBIKIIOYATE (YHKIHIO
BBIUHCIICHUH «HATypaJbHBIC JOTapUPMBD).

Haxvure xnaBumm WeTouHMK, BeIOEpHTE HEOOXOMUMBIM KaHANl, BO3MOXHO
ycranosuts CH1, CH2, CH3 wnmu CHA4.

Haxmure Ha kiaBumy OTKJIOHEHHME, NPH THOMOIMM &) MOXHO OTPErylIHpoBaTh

BEPTUKAJIbHOE CMELEHUE PEe3yJIbTaTa BHIYUCICHUN.

Haxvure nHa xmasumy IHIkama, npu momouun O MOKHO OTPETYJIUPOBATh

BEPTUKAJILHYIO [IKAIy PE3yJIbTaTa BEIYUCIICHHUH.

Haxmure Ha kinaBuiry COpoC MIKAJBI, TIPUOOP OTPETYIUPYET BEPTUKAIBHYIO IIKAITY
pE3YJbTAaTOB HW3MEPEHWH B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMH
HaCTPOWKaMH.

Haxmure Ha xiaunry ONIAM, TAKAM 00pa3oM MOKHO HACTPOUThH HAYAJIbHYIO TOUKY,
KOHEYHYI0 TOYKY pE3yJbTaTOB BBIYMCICHHH, BKIIOUCHHE WA  OTKIIOYECHHS
poTHBO(GA3bI BOJIHBI U T.JI.

Haxmute Ha kiasumry HauanaeHas Touka, npu momor 4 MOXHO HACTPOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHIA.

Haxmute Ha kmaumry Komeumasi Touka, mpu romorm 42 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3yJIbTaTOB BHIUHMCIIECHHUIA.

Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIIECHHUIA.

HaxmuTe Ha KIaBuily ABTOMATHYECKAs HIKAJA, IPU BKIIOYEHHON aBTOMATHYECKOM
mKajge Tpubop OTPEryIMpYeT BEPTHKAJbHYIO INKaly pPe3yIbTaroB H3MEpPEHHIl B
JyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIIMMU HACTPONKAMH.

Ipu nomorm Topmzontansno =) POSITION u Iopusontanbno =) _SCALE Tarxke
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIICHUI.
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HNnaexcol

Berunciaenne 10 TOYKaAM HHACKCOB BOJIH OINPCACICHHBIX HWCTOYHHUKOB, a TaKXe

oToOpakeHHEe Pe3yabTaToB.

Haxxas MATH| > Math > Omneparopbl, BeiOepute “exp”’, 3aTeM:

Haxmure Ha xiaaBumy BbIUMCIeHHE, BKIIOUWTE WM BBIKIIOYATE (YHKIHIO
BBIYHMCIICHUH «UHIEKCHI.

Haxvure xnaBumm WeTouHMK, BeIOEpHTE HEOOXOMUMBIM KaHANl, BO3MOXHO
ycranosuts CH1, CH2, CH3 wnmu CHA4.

Haxmure Ha kiaBumy OTKJIOHEHHME, NPH THOMOIMM &) MOXHO OTPErylIHpoBaTh

BEPTUKAJIbHOE CMELEHUE PEe3yJIbTaTa BHIYUCICHUN.

Haxvure nHa xmasumy IHIkama, npu momouun O MOKHO OTPETYJIUPOBATh

BEPTUKAJILHYIO [IKAIy PE3yJIbTaTa BEIYUCIICHHUH.

Haxmure Ha kinaBuiry COpoC MIKAJBI, TIPUOOP OTPETYIUPYET BEPTUKAIBHYIO IIKAITY
pE3YJbTAaTOB HW3MEPEHWH B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMH
HaCTPOWKaMH.

Haxmure Ha xiaunry ONIAM, TAKAM 00pa3oM MOKHO HACTPOUThH HAYAJIbHYIO TOUKY,
KOHEYHYI0 TOYKY pE3yJbTaTOB BBIYMCICHHH, BKIIOUCHHE WA  OTKIIOYECHHS
poTHBO(GA3bI BOJIHBI U T.JI.

Haxmute Ha kiasumry HauanaeHas Touka, npu momor 4 MOXHO HACTPOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHIA.

Haxmute Ha kmaumry Komeumasi Touka, mpu romorm 42 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3yJIbTaTOB BHIUHMCIIECHHUIA.

Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIIECHHUIA.

HaxmuTe Ha KIaBuily ABTOMATHYECKAs HIKAJA, IPU BKIIOYEHHON aBTOMATHYECKOM
mKajge Tpubop OTPEryIMpYeT BEPTHKAJbHYIO INKaly pPe3yIbTaroB H3MEpPEHHIl B
JyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIIMMU HACTPONKAMH.

Ipu nomorm Topmzontansno =) POSITION u Iopusontanbno =) _SCALE Tarxke
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIIEHUI.
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ADCOJIIOTHBIE BeJIMUNHDI

HonyquHe a0OCONIFOTHBIX BEJNMYMH M3 BOJIH ONPE€ACICHHBIX HWCTOYHHUKOB, a TaKXe

0oToOpaKeHHE Pe3yabTaTOB.

Haxxas MATH| > Math > Oneparopsl, BeiOepuTe“abs”, 3aTeMm:

Haxmure Ha xiaaBumy BbIUMCIeHHE, BKIIOUWTE WM BBIKIIOYATE (YHKIHIO
BBIYMCIICHUH «a0COIOTHBIC BETUYHHBD.
Haxvure xnaBumm WeTouHMK, BeIOEpHTE HEOOXOMUMBIM KaHANl, BO3MOXHO
ycranosuts CH1, CH2, CH3 wnmu CHA4.

Haxmure Ha kiaBumy OTKJIOHEHHME, NPH THOMOIMM &) MOXHO OTPErylIHpoBaTh

BEPTUKAJIbHOE CMELEHUE PEe3yJIbTaTa BHIYUCICHUN.

Haxvure nHa xmasumy IHIkama, npu momouun O MOKHO OTPETYJIUPOBATh

BEPTUKAJILHYIO [IKAIy PE3yJIbTaTa BEIYUCIICHHUH.

Haxmure Ha kinaBuiry COpoC MIKAJBI, TIPUOOP OTPETYIUPYET BEPTUKAIBHYIO IIKAITY
pE3YJbTAaTOB HW3MEPEHWH B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMH
HaCTPOWKaMH.

Haxmure Ha xiaunry ONIAM, TAKAM 00pa3oM MOKHO HACTPOUThH HAYAJIbHYIO TOUKY,
KOHEYHYI0 TOYKY pE3yJbTaTOB BBIYMCICHHH, BKIIOUCHHE WA  OTKIIOYECHHS
poTHBO(GA3bI BOJIHBI U T.JI.

Haxmute Ha kiasumry HauanaeHas Touka, npu momor 4 MOXHO HACTPOHTH
HayaJIbHYI0 TOYKY PE3YJIBTATOB BBIYMCIICHHIA.

Haxmute Ha kmaumry Komeumasi Touka, mpu romorm 42 MOXKHO HACTPOHTH
KOHEYHYIO TOUKY PE3yJIbTaTOB BHIUHMCIIECHHUIA.

Haxas Ha kinaBuury IIpornBoaza, MOXKHO BKIIOUHTH WIH BBIKIIOUMTH (DYHKIIUIO
pOTHBO(A3bI Pe3ysIbTaTa BHIYUCIIECHHUIA.

HaxmuTe Ha KIaBuily ABTOMATHYECKAs HIKAJA, IPU BKIIOYEHHON aBTOMATHYECKOM
mKajge Tpubop OTPEryIMpYeT BEPTHKAJbHYIO INKaly pPe3yIbTaroB H3MEpPEHHIl B
JyYIIyIO CTOPOHY B COOTBETCTBHH C TEKYIIMMU HACTPONKAMH.

Ipu nomorm Topmzontansno =) POSITION u Iopusontanbno =) _SCALE Tarxke
MOXHO OTPEryJIHpPOBaTh TOPH30HTAIBHOE CMEIICHHE W TOPU3OHTAIBHYIO KAy

pe3ynbTara BEIUUCIICHUI.
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ABTOMATHYECKHE U3MEPEHUS

Ocmmwtorpad DS1000Z mpemoctaBisieT BO3MOXKHOCTh aBTOMATHYECKHX H3MEPEHUI
no 24 mapaMeTpaM CHUTHAJIOB, a Takke (YHKIUM CTATUCTHKA M aHAIN3a Pe3yJbTaToOB
n3Mmepennii. Kpome Toro, mpu momomu dactoTomepa BBl Takke MOXKETe MPOU3BOAUTH

0oJlee TOUHBIE NU3MEPECHUA YaCTOTHI.

beicTpoe n3mepenue mocJe

Korma ocummorpad yxe MpaBriIbHO TOAKIIOUEH M OOHAPY)KWJI BXOJHOI CHTHAJN, Ha)KaB
xnapuiry [AUTO|, MOKHO 3anycTHTb (YHKIMIO aBTOMATHYECKOMN HACTPOIKH BOJIH, @ TAKIKE

OTKPHITH Cleyomee (pyHKINOHANEHOE MEHIO:

MOHOIUKI: TTPOU3BOJISATCS MOHOIUKIMYECKNE W3MEpPEHUs “IuKia” u

“9acTOTHI” TEKYIIETO UCTOYHHKA, PE3yJIbTaT U3MEPEHUH OTOOpakaeTcs

B HIDKHEN 4aCTH DKpaHa.

KpaTHonmepuoauYecKuid:  TPOU3BOIATCA  KPATHOIIEPHOIUYECKHEC
M3MepeHns “Iukiaa” U “9acTOThl” TEKYIIEr0 HCTOYHUKA, pPEe3yJIbTaT

M3MepeHU oToOpaXkaeTcs B HIDKHEH YacTH SKpaHa.

[lepeanuii (PPOHT: TPOU3BOAATCS M3MEPEHUS ‘BpeMEHH HapacTaHUS
eKYIIEero UCTOYHHKA, Pe3yJIbTaT M3MEPECHUI 0TOOpaXkaeTcsl B HIKHEH

4aCTH SKpaHa.

BaqHuii GPOHT: TPOM3BOAATCS M3MEpPEHUS “BPEMEHH CHAJaHUS
eKYIIero UCTOYHHKA, Pe3yJbTaT M3MEPECHUI 0TOOpaXkaeTcsi B HU)KHEH

4aCTH SKpaHa.

Baxno: ¢pyHkuus TpeOyeT, YTOOBI YaCTOTHl U3MEPSAEMOr0 CUTHajla ObIIIM HE MEHee
50 I'm, ko3¢ dunreHT 3arnoaHeHus npeBsman 1%, a aMInHTya Kak MUHAMYM COCTaBIISUIA
20 mMB muk-nuk. Ecnu mapameTpsl M3MEpsSeMOTO CHTHala BBIXOIAT 32 JIAaHHBIE MPENebl,
[ociie HakaTHs Ha JaHHYI0 KIIABHIITY IIOSBHBIIEECS] MEHIO, BO3MOXHO, HE Oymer

0TOOpaXXaTh OMIUIO OBICTPOTO U3MEPEHUS MMapaMeTpOB.
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HN3mepenne 24 napaMeTpoB NP MOMOLIM OAHOH KHOIIKHU

B neBoii wactu skpaHa Ha)XXKMHTE Ha KIIABHIITY , 3TO TO3BOJUT OTKPHITHh MEHIO
n3MepeHnii 24 mapaMeTpoB CUTHaja, 3aTe€M, Ha)KaB Ha KJIABHIIIY COOTBETCTBYIOMIEH OIMIINH,
MOXXHO HE3aMEIJIUTENIbHO TIPOM3BECTH H3MEPEeHHsI “IpU IOMOIIM OJHOW KHOIKH ,

Ppe3yIbTATHl I3MEPEHUH OyAyT 0TOOpaKEeHBI B HIDKHEH YacTH dKpaHa.

Spnblku BpeMEHM M HaNpsDKEHUS B IIYHKTaX M3MEpPEHHH, a TakkKe pe3ysbTaThl

U3MEpPEHUN Ha JKpaHe Bcerja MapKUpPYyHOTCAd OJHUM I[BETOM C M3MEpSEMBIM B JaHHBIN

MOMEHT KaHanoM (Measure| — BbI0Op HCTOYHMKA).

BaxxHo: ecinu u3aMepeHus 0ToOpakaroTes Kak “*****” 310 03HayaeT, 4YTO B HCTOUHUKE
TEKYIIUX M3MEPEHUH OTCYTCTBYET BXOJHOIN CHTHAN WM Pe3yJIbTaT U3MEPEHUIH HaXOIUTCS

3a MpeJeiaMy ISHCTBUTEIHHOTO Thana3oHa. (IMIPEeBhIIAeT HITH 3aHMKEH).
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ITapameTpbl BpeMeHH

BpeMﬂ HapacTaHusA BpeMﬂ criaxaHus

(RiseTime) (FallTime)

I
|
|
I
|
| 96%
|
: IlonoxurenpHas OtpunarenpHas
I mrmpuHa IiIMl'IyJTBCa IIMpUHA UMITyJIbCa
| (+Width) (-Width) ——=ger——
I = o =
|
|
I
1096

1. Hepnozl: 0003HayaeT BpeMs MEXKAY TOYKaMHU MEPECCUCHU ABYX IMOPOrOBbIX BECJIWYHNH

Ilepuon

MOCIIEeIOBATEIBHBIX W OJJHOTIOIIPHEIX (PPOHTOB
YacroTa: 0603Ha4aeT 0OpaTHOE YUCIIO TEPHOAA

3. Bpems HapacTaHus: BpeMs, HEOOX0IUMOE IS IIOBBILIEHHS aMIUTUTY bl curHana ¢ 10%
110 90%.

4. Bpems cnagaHusi: BpeMsi, He0OX0IUMOe [T MOHMKEHUS aMIUTUTY bl curHaia ¢ 90%
1o 10%.

5. Tlono:xkuTenbHasi LIMPMHA UMITYJbCA: Pa3HOCTh BpeMeHH oT MecTa 50% moporosoii
BEJIMYMHBI TIEpeTHEro (pOHTa HMMOYJIbCa IO MPUOIIDKEHHOTO MecTa K IOpPOrOBOH
BenmanHe 50% 3amHero (poHTa.

6. OrTpuuarejJbHasl LIMPUHA UMIYJbCA: Pa3HOCTh BpeMeHH OT MecTa 50% moporoBoit
BEIMYMHBl 3aJHEr0 (pPOHTa HMITyJIbCa IO NPHONMKEHHOTO MecTa K IOpPOrOBOH
BenmuanHe 50% mepenHero GppoHTa.

7. TlonoxurenbHbIi KO3Q(UIMEHT 3amoJIHEHHMs: OTHOUIEHHE IOJOKUTEIbHON
LIMPUHBI UIMITYJIbCA U IEPUO/A.

8.  OTpunareabHbIi KOA(PPUUHNEHT 3aNM0THEHNUSI: OTHOIICHUE OTPHUIIATSILHON ITUPHHBI

HUMITyJIbCa U II€pruoaa.
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Otcpouka u ¢a3za

Mepuog

&
r

McTouHMK A

l-l—

I
I
|

Orcpodka

McToqHKK B

HcrounnkoM A u HCTOYHUKOM B MokeT saBIsTHCS M000# 13 kanainoB CH1-CH4.

1. Otcpouxa A—B ¥ : pasnocts Bpemenn Mexy mepenHuME (BPOHTAMH HCTOYHHKA
A u ucrounrka B. OrpuniatensHas OTCpoYKa 03HAYALT, YTO TepeTHHNA PPOHT UCTOUYHUKA A
MOSIBIISIETCSI [TOCTIE UCTOYHMKA B.

2. Orcpouka A—B ¥ : pasHocTs BpeMenn MexLy 3aIHUMI (POHTAMHI HCTOUHHKA A H
uctoynuka B. OrpumartensHas OTCpouYka O3HAYaeT, 4YTO 3aJHUA (POHT HUCTOYHHKA A
MOSIBIISIETCSI [TOCTIE UCTOYHMKA B.

3. ®aza A—B ¥: pacuer pasmoctm Qa3 ma ocmoBammu «orcpoukn A—B Fy» u
Ieproaa UCTOYHHKA A, BEIPaXKaeTCs B rpagycax.

4. ®a3aA—B ¥ pacuer pasnocty ha3 Ha ocHoBanmH “otcpouku A—B ¥ n neprona

UCTOYHMKA A, BBIpayKaeTcs B rpagycax.

Omcpouka

Dasza = x360°

Ilepuoo.ucmounuxa.A
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ITapaMeTpbl HanpsIKeHU I

[IpeBbilieHne
(Overshoot)

Makc. 3HaueHue

(Vmax) [\~

Bepxuee
3HAUEHUE
(Vtop)
IMTukoBoe Ammuryna
3HAYEHHE (Vamp)
V
(Vpp) 3nauenue 6a3sl
(Vbase)
MusH.
3HAYEHUE
(Vmin) OrpunarenbHbIi BEIOPOC

(Preshoot)

1. MakcumajbHOe 3HAYEHHe: 3HaUCHHE HAINPsDKEHUsI OT HAauBBICIIEH TOYKM CUTHaja
10 GND (zemin).

2. MuHnMaJbHOe 3HAYEeHHe: 3HAUCHHE HAaNpsDKEHUs OT HMU3IIEW TOYKM CHTHaia A0
GND (zemnn).

3. IluxoBoe 3HAUYEHMe: 3HAUCHHE HANPSDKEHHUsS OT HAWBBICIIEH TOYKM CHUTHaia 0
HU3IIEH TOYKH.

4. BepxHee 3HAaYeHMe: 3HAUCHUE HANpPsDKEHUSA OT INIOCKOM BEPXYIIKU CHUTHAIA A0
GND (zeminn).

5. 3nadenme 6a3pl: 3HAUCHNE HANPSDIKEHUS OT IUIOCKOr0 OCHOBaHMs curdaina 1o GND
(3emun).

6. AMmiMTyna: 3HauCHHME HANpPSHKEHUST OT BEPXHErO OCHOBAHHUS [0 HUKHETO
OCHOBaHHUsI CUTHAJA.

7. CpeaHee 3HauYeHHe: cpeiHee apu(MeTHUeckoe Ha BCEM CHUTHAJE MM Ha y4acTKe

BI>I6paHHOFO KaHalJia

2%, ~ i
CpeHHee = ! , TA€ Xj - 9TO IO CUYCTYy 1 TOYKa HU3MEPCHHU, N - 3TO 3HAYCHUC
n

nepecycera.
8. CpeuHeKBaupaanHoe SHAYCHHE. CPCAHCKBAAPATHYHOC 3HAYCHHMC Ha BCEM

CUTHAJIC WJIN Ha YYaCTKE BI:I6paHHOFO KaHaJia.
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n

X

i=1
n

RMS =

, TIe X; - 3TO 10 CYeTy 1 TOYKa HM3MEpPEeHHH, n - 3TO 3HAuUCHHE

nepecyera.

9. IlpeBbllIeHMe: OTHOLIEHUE PAa3HOCTH M aMIUIUTYJbl MaKCHUMAaJbHOTO 3HAUY€HUs U
BEPXHET0 3HAUEHMsI CUTHAJIA.

10. OTpuuaTenbHbIii BHIOPOC: OTHOLIEHHE PA3HOCTU U aMIUIUTYJIbl MUHHUMAJIbHOTO

3HAYEHUS U 3HaUYEeHHUs 0a3bl CUTHAA.
JApyrue napamerpbl

y WA

W3mepsiemass turomans Oojiee HyJIsl OTcYeTa (BEPTUKAIBHOE CMEIICHHE) SBISCTCS

Ilnomank: miomaas Bce BOJHBI Ha OKpaHC€, CAUHUIBI UBMCPCHUS — BOJIBT/CEK.

MOJIOKUTEIFHOM, M3MepsieMast TUIOIIalb MEHEE HYJIsI OTCUETa SIBJISIETCS] OTPUIIATENILHOM,
MOJTyYeHHAs TJIONIA/b SBISETCS anreOpanvdeckold CyMMOW TUTOMIAAX IENOH BOJHBI Ha

JKpaHe.

2) {\'/\Hnomaub nepuoja: IUIONIAAb MEPBOTO MEPHO/a BOJHBI HA JKpaHE, CIUHUIIBI
U3MEpeHU — BoONbT/ceK. M3aMepsiemas Turomaipr Oojiee HyJsl OTcUeTa (BEPTHKAIbHOE
CMEIICHUE) SIBISICTCS MOJOXKUTEIBHOM, M3MepsieMasi IDIOMagb MEHee HyJs OTcueTa
SIBJSICTCSl OTPHUIIATENIFHOM, MOJMyYeHHAas IUIOIANb SIBISCTCS alreOpandecKoil CyMMOM
TUTOIIAIN IIeTIOT0 TeproAa. BakHo: Korza BOJHA HAa DKpaHEe HE YAOBICTBOPSET OIWH

TIEPHO/I, MOTyUYeHHAas IIoIma s nepruoaa pasHa 0.
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I/I3MepeHl/IH qacTroTomepa

Ocmwtorpad cHaOXeH BCTPOCHHBIM YaCTOTOMEPOM, YTO IO3BOJIACT MPOU3BOAUTEL Oojiee

TOYHBIC USMEPCHUA YaCTOTHI BXOAHOT'O CUTHAJIA.

Haxxmute - Yacroromep, BeiOepute noboii kanan n3 CH1-CH4 B
KayecTBe HWCTOYHHMKA H3MEpPEHHU. Pe3ynmbTaThl HM3MepeHHid OTOOpakaloTcs B TPaBOM
BEPXHEM YTJIIy dKpaHa, Ha OCHOBAaHHH IIBETA SPJIBIKA M IU(PPOBOTO KOJA MOKHO OTIPEICIHUTD
U3MEpsIeMbIii B JaHHBIH MOMEHT KaHal. Ha HmkecnmemyronmeM pHCYHKE H300pakeH

pe3yabpTaT U3MEPEHNI 9acTOThI BxoaHoTo curnana CHI.

Bri6paB “BrIki.”, MOKHO OTKITIOYHTH ()YHKIIHIO U3MEPEHHI 4acTOTOMEpa.
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Hacrpoiika usmepenui

1. Bpi0op ucTOYHMKA

Haxap Ha - HcrouHuK, BRIOEpUTE KaHAl, MO KOTOPOMY HEOOXOAUMO
npousBectu uzMepenus (CHI1-CH4). LIBeT spibIKOB apaMeTpOB MEHIO B JIEBOU
9acTH SKpaHa OyIeT H3MEHSATHCS B COOTBETCTBHH C N3MEHEHUSIMH BEIOPAaHHOTO MCTOYHHKA.
2. Hacrpoiika u3MepeHuii 0TCPOUKHU

VCTaHOBHTE HCTOYHUK A M HCTOUHHK B B MyHKTax m3mepenuii “orcpouxkn A—B ¥ u
“orcpoukn A—B ¥

Haxxmute - Hacrpoiika — Tum — “Otcpouxa”, 3aTeM, HaXKaB Ha
Hcrounux A n Ucrounuk B, noouepenHo HacTpoiiTe JBa UCTOYHHMKA KaHajda W3MEpPEHUN
orcpouku (CH1-CH4).
3. Hacrpoiika udmepeHnuii ¢ga3pl

VCTaHOBHTE MCTOYHMK A M MCTOUHHMK B B myHKTax m3mepenwii “¢assl A—BF” u
“(azst A>B Y.

Haxxmute - Hacrpoiika — Tun —“®a3a”, 3aTeM, HaxaB Ha McTounnK A
u Mcrounnk B, mooyepenHo HacTpoilTe ABa MCTOYHHMKA KaHala M3MEPEHUIl OTCPOUYKU
(CH1-CH4).
4. HacTpoiika NoOporoBbIX U3MepeHUit

YcTaHOBUTE BEPTUKAIBHBIH YpOBeHb (B TPOIEHTHOM (opMe), TPOH3BOIAIINN
U3MEpEHUs B aHAJIOroBoM KaHaine. Hactpolika 3HaueHMs mopora IOBIMSET Ha BCE
napaMeTphbl BpeMEHH, OTCPOUKH U (asbl.

Haxmure Measure — Hactpoiika usmepenuii — Tum nHactpoiiku — “Ilopor”,

3aTCM!

® Haxwvwure knapuimy BepXHui mpemen, mpu MOMOIIA V) HacTpPOWTE 3HAYEHUE

BEepXHETo mpenaeia wu3MepeHuid. CHIDKEHUE BEpPXHEro Tpesesia JI0 TEKYIIero
“cpenHero 3HaYCHHS ABTOMATHUYECKH CHH3HT U «CPEIHEE 3HAYCHHE», YTOOBI OHO
ObUTO HIDKE 3Ha4YeHHs BepxHero mpenena. Ilo ymomuanmio - 90%, momycTumbrit

JIManazoH HacTpouku ot 7% mo 95%.

® Haxwmure knaBunry CpeaHee 3HaYeHHMe, TTPU TOMOIIN V) HacTpOWTE CpeaHee

3HaueHue m3MepeHuil. CpenHee 3HaueHUe orpaHuunBaercsa “‘BepxHum mpemenom”
n “Hwmwxaum mpenenom”. Ilo ymomuyanmio - 50%, gomycTUMBIN AuanazoH

HacTpouk# oT 6% 10 94%.
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® Haxwvure xnaBuiry HUsKHUM TNpeaesi, mMpu MOMOIIA O HACTPOWTE 3HAUEHUE

HIDKHETO TIpefesia M3MEpPCHHi. YBenndeHHe 3HAYCHUS HIDKHETO Ipeeia o
TEKYHIETO ‘‘3HAa4YeHUs] CPEIHEro Ipeaena’ TPHUBEAET K TOMY, UYTO «CpeIHee
3HAYEHUE» aBTOMATHUYECKH YBEIHUIHUTCS, YTOOBI OHO OBLIO BEHIIIE HIDKHETO IIpesiena.

ITo ymomnuanuto - 10%, nomycTuMslif ipenen HacTpoHku ot 5% 1o 93%.
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OOnyseHne u3MepeHui

Ecnu B nanubIii MOMeHT y Bac yke OTKPBITHI OJJMH MIIM HECKOJIBKO MapaMeTpPOB H3MEPEHHUH
n3 24 BUIOB, TO BBl MOXeTe MO OTAECNBHOCTH “‘YOANHUTH” A ‘“‘BOCCTAHOBUTH TEPBBIC 5
MMyHKTOB TApaMETPOB, TAKXKe MOXKHO “‘yOanuTh”’ WM “BOCCTAHOBHUTH BCE OTKPBHITHIC
napameTpsl m3MepeHuit. O0paTuTe BHUMaHHE, YTO EPBBIE 5 MapaMeTpOB ONMPEACIIIIOTCS B
COOTBETCTBUH C IOCIIEIOBATEIHFHOCTEIO OTKPBITHA BaMu 11 He OyIyT MEHSTHCS 110 TIPHYUHE

TOro, 410 Bo Yaaaruiivn OOWH UM HECKOJIBKO ITYHKTOB H3MCp€HHI>i.

Haxas nHa — OoOnynenne usmepennii — IIyHKT m3aMepeHHi n, MOXKHO
“ymanuTh”’ WM “BOCCTAHOBHUTH ONPEIEICHHbIE IMyHKTH M3MepeHui. [lpu ymanennn wnu
BOCCTAQHOBJICHHMH OJIHOTO ITyHKTa HW3MEPEHMH OTOOpakeHHe pe3ynbTaTa H3MEPEHUH B
HHKHEH 4acTH 5KpaHa OyJeT CIBUTaThCs BIEBO MIIM BIIPABO HA OJMH ITyHKT.

Haxas na — O0nynenne n3mepennii — Bcee MyHKTHI H3MeEpPEHMI, MOXKHO

“ynanuTh” WK “BOCCTAHOBUTBH’ BCE OTKPBITHIC MMYHKTHI H3MEPEHUMN.
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IHoHoe usmepenue

[TonHOE M3MEpEeHUE MO3BOJISIET NMPOU3BECTH W3MEPEHHS 110 BCEM IapaMeTpaM BPEMEHU H
HaMpsDKeHHs! (11 KaKJO0TO NCTOYHHMKA M3MEPEeHUH cymiecTByeT 20 MyHKTOB, pa3peliaercs
OJIHOBPEMEHHO Tpou3BoauTh wu3MepeHust 4 wucrounukoB CHI1, CH2, CH3 u CH4
WU3MEPECHUH) TEKYIIEro NCTOUYHUKA M3MEPEHHH, a Takke oToOpakaeT Ha dkpaHe. HaxxmuTte

easure, — IloaHoe HU3MEpPEHHE, BKIIOYUTE WIU BBIKIOYUTE (bYHKIII/IIO IIOJIHOI'O

U3MEpeHHs, HAXKMUTE Ha KiaBuily MCTOYHUK IOJHBIX M3MEPEHHM, [IPU MOMOIIU O

BEIOEpHTE KaHal, 0 KOTOpoMy HeoOxomumo nipousBectr uamepenns (CH1-CH4).

® Korma noiHoe W3MEpPEeHHEe BKIIOYCHO, U3MEpPEHHE “TIPH MOMOIIM OJHON KHOIKH
TaKke IeHCTBUTEIILHO.

® “Oo0uyJieHUe U3MepeHuii” He yJalsaeT Bce pe3yIbTaThl U3MEPEHUH.

+Duty Duty Ar Ar : ’ [TonuoE U3MEPCHUEC
10

N3mepenus ogHoit

KHOTIKOH
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q)yHK]_lI/Iﬂ CTATHCTHKH

[IpoucxoauT moONCUET W OTOOpaKEHWE TEKYIIEro 3HA4YCHHUS, CPEIHEro 3HAYCHUS,
MHHAMAJIBHOTO 3HAueHHs (WIM CpPEIHEKBAJPATUYHOE OTKIOHEHHWE) M MaKCHMAaJIbHOTO

3Ha4YeHUA (WM pacydeT) 5-TH MOCIETHUX OTKPBITHIX PE3yIbTaTOB N3MEPEHUH.

Haxwmure — (MYHKIHUS CTATUCTUKHU, BKIIOYUTE WIH BBIKIIOUNTE (PYHKLHUIO
cratuctukd. Korma QpyHKIMS CTaTUCTUKY BKIIIOYCHA, HAXKAaB KIIABHUITY BbIOOP CTATHCTHKH,
BEIOEGpHTE H3MEpPEHUE ‘OKCTPEMANBHOTO 3HauYeHWs WIH ‘‘3HavYeHue pasHoctu”. Ilpu
HU3MEPEHUHN “DKCTPEMaJbHOTO 3HAueHUs OTOOpakaloTCs MHHUMAJIBHOE W MaKCHMaJbHOE
3HAYeHMsI, TIPU W3MEPEHHUH ‘‘3HAUCHHUS PA3HOCTH’ OTOOpaXKaeTcs CpeaHEKBAJApaTHYHOE

OTKJIOHEHHE M 3HadeHHe cueta. HakaB Ha KJIaBUIITY HOBTOpHaﬂ CTAaTHCTHKA, MOXHO

OYUCTUTH UCTOPHUIO TAHHBIX U 3AITYCTUTH MOBTOPHYIO CTATUCTUKY.

M3MepeHns «3KCTpeManbHOTO 3HAYEHU ) W3mepenus «3Ha4eHUs pa3HOCTH»
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KypcopHbie n3mepenus

Kypcop siBasieTcst ropuzoHTanbHOW M BepTUKaIbHOW MeTkoi. Ilpm momomu xypcopa
MOYKHO TPOW3BOJIUTH H3MepeHHs 1Mo ocu X (Hampumep, Bpems) U ocu Y (Hampumep,
HaNpspKeHHe) BBIOpaHHOTO curHanma. llepen WCIONB30BaHWEM KypCOPHOTO H3MEPEHHS
MOJICOSAMHUTE CHUTHANl K ocIuiorpady W TONy4YHTe CTaOWiIbHOE oToOpaxkeHue. Bce

“ABTOMATHYECKHE W3MepeHus” MOTYT NPOU3BOAUTHCA MpPHU IOMOIIU KYypPCOPHBIX

M3MEpEeHUH.

Ha nepenneil nmanenu B (yHKIMOHaIbHOM MeHI0 Haxmute |(Cousor] — KypcopHsbrii

PEKMM, TIPU TIOMOIIHA O BbIOEpUTE HEOOXOOUMBIN KYypCOPHBIN pexuM (IO YMOITYaHHIO

OTKJIIOYCHO), 3aTeM Ha)kaTHEM Ha pPYdYKy YIPaBICHUS IOATBEPIAWTE NaHHBIA BEIOOP.

JocTynHble peKUMBL: PyYHOM, OTCIIEKUBAHUE, aBTOMAaTUYECKOE U3MEPEHMUE.
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Py4Hoii peskum

B manHOM pexume mosiBATCS ABa Kypcopa. BBl MoXKeTe BPYYHYIO OTPETYIHpPOBATH Iapy
3HaueHnd X (wm Y), BHYTPUKYpCOpHOE TpupanicHre X (WM npupameHne Y), a Takke
o0paTHYI0 BENUYMHY MPHUPAMICHUS X B BOJHE HWCTOYHWKA KYPCOPHOTO W3MEpPEHHS
(CH1-CH4 n MATH).

Haxwure — KypcopHblii pe:xkuM — “PyuHoi”, BKIIOUUTE (QYHKIHIO
PYYHOTO KypCOPHOTO H3MEpPEHHs, B JIEBOM BEpXHEM YLy dKpaHa OymyT OTOOpa)kKeHBI

Pe3yJIbTaThl H3MEPEHHIA, KaK MOKa3aHO Ha PHC.:

® 3pavenme X wid Y mno3unuu Kypcopa A (AX): 3a OCHOBY 3Ha4yeHHs X Oepercs
MIO3WIUS TPUITEPA, 32 OCHOBY 3Ha4YCHHUS Y OepeTcs TOUKa 3a3eMIICHHS KaHaa.

® 3pavenne X wim Y no3unuu kypcopa B (BX): 3a ocHOBy 3HadeHuss X Oepercs
MIO3WIIUS TPUITEPA, 32 OCHOBY 3Ha4YCHHUS Y OepeTcs TOUKa 3a3eMIICHHS KaHaa.

® [OpHu30HTAIBPHOE WJIM BEPTHKAIBHOE PACCTOSHHUE MEXIY KypcopoMm A u Kypcopom B
(BX-AX i BY-AY).

® (OOparHasi BeTHYMHA TOPU3OHTATILHOTO PACCTOSIHUS MEXIy KypcopoM A U Kypcopom B
(1/1dX)).

HpI/I HGOGXOZ[I/IMOCTI/I O3HAKOMBTECh C HIKCCICAYIOUNIUM IIOIIaroBbIM OIMCAHUEM

crioco0a N3MEHEHHsI TapaMeTPOB KyPCOPHBIX H3MEPEHUH B PyYHOM PEXHUME.

1. Bpi0op TN Kypcopa

HaxaB na kmaBumy Tum, Beioepute “X” mmm “Y”. Kypcop X mpencraBneH omHOMH
CIUTOIITHOM BEPTUKAIbHOM JIMHUEH (Kypcop A) U OJHON MyHKTUPHON BEpTHKAIBHON JIMHUEH
(xypcop B), wame wucmonp3yercs Ui M3MEpEHHs ITapaMeTpOB BPEMEHH, a Kypcop Y
MIPEJCTABIICH OJHOM CIUIOIIHOW BEPTHKAIBHOW JWHHEH (Kypcop A) M OJHON MyHKTHPHOH
BEepTUKaJIbHON nuHHEH (Kypcop B), dame wucnonb3yeTcss Uis WU3MEpEHHUs IapamMeTpoB
HAIPsDKEHNS.
2. BbI0Op MCTOYHMKA U3MeEPEHMIT

Haxap Ha xnaBuiry McTouHuK, BeIOepuTe curHai aHajiorosoro kaHaia (CHI1-CH4)

WK pe3ylibTaTa MaTeMatudeckux Berauciennii (MATH) s mpoBeneHust n3MEpeHUH.

CrpaBo4Huk none3osarens DS1000Z 39



0 IIpoBenenue n3mepeHuit RIGOL

3.

PeryiimpoBanue mo3unuu Kypcopa (oOparuTe BHUMaHUE, HEIPEPHIBHO HAXXMMas Ha

PYUKY yNpaBlIeHUS O , BBI Taroke MOXKeTe MEePeKITIOYUTh TEKYITYIO MO3HIUI0 Kypcopa)

PerynupoBanue kypcopa A: HaxkmuTe Ha kinaBumy Kypcop A, npu momoiun O

OTpETYAUpPYHTE MO3ULUI0 Kypcopa A, B IpOIECCE PEryIMpPOBaHUSA PE3yIbTaThl
U3MEpEHNH OyAyT MECHSATBHCS B PEalbHOM BPEMEHH, JOMYCTHMBIN THANa30H HACTPOUKU

OrpaHWYeH Mpe/esiaMi dKpaHa.

PerynupoBanue kxypcopa B: nHaxkxmure Ha knaBumry Kypeop B, mpu momomu O

OTpETyIMpYHTE MO3ULUI0 Kypcopa B, B mpolecce perylupoBaHusl pe3ysbTaTbl
U3MEpEeHNH OyAyT MECHATBHCS B PEalbHOM BPEMEHH, JOIMYCTHMBINA THANa30H HACTPOUKU
OrpaHUYEH IpeenaMH dKpaHa.

OpnHOBpeMEeHHOe perynupoBaHue KypcopoB A u B: Haxmute Ha xnaBuuly Kypcopsbi

AB, npu nomoruu O moxkwo OJTHOBPEMEHHO PETyIHPOBaTh MO3UIUH KypCOPOB A U

B, B mpomecce peryampoBaHUs pe3yNbTaThl H3MEpEHHH OyIyT MEHSTHCS B PEaTbHOM

BPEMEHH, IOIYCTUMBIH Juana3oH HaCTPOMKU OrpaHUYEH MpeenaMu JKpaHa.

4. Boi6op exunny uzmepenus s ocu X (Y)

Haxwvure xnaBuimry Bbi0op eqMHULl M3MepeHHMs, HAaCTPOITE TOPU3OHTAJIbHBIE U

BEPTUKAJIbHBIE €MHULIBI U3MEPEHUH JUIs1 KYPCOPHBIX U3MEPEHUM.

HaxaB na Topu3oHTa/IbHbIE €IMHUIBI M3MEPEHHs, MOXHO BBIOpats “c”, “Tm”,

“rpamgyc” uiam “mporeHt’.

c: mociie BeiOopa nmanHo# emuHuIBl AX, BX u BX-AX B pesynsratax HM3MepeHUH
OymyT BBIpaXKaThes B “‘cekynmax”’, a 1/|dX]| - B “repmax”.

I'm: mocne BeIOOpa manHoW eamuuIel AX, BX u BX-AX B pesynbrarax W3MepeHUi
OymyT BbIpaXkaThes B “repuax”’, a 1/|dX| - B “cekynmax’.

I'panycer: mocine BwIOOpa nmanHoW eamHuIl AX, BX m BX-AX B pesynprarax
M3MEpeHUu OyAayT BhIpakaThCcsl B “Tpamycax”. B 3To Bpems, HakaB Ha KIJIABHUIILY
JAunana3oH HACTPOMKH, BHE 3aBHCUMOCTH OT TEKYIIETO MECTOHAXOKICHHUS KypCOpPOB
A u B, B pesynbratax usmepenuii 3Haderrne AX HezaMemInTeIbHO n3MeHuTCs Ha “0°7,
3Hagenne BX u BX-AX - Ha “360°”. OnMHOBPEMEHHO C 3TUM Ha 3KpaHE TOSBATCS 2
HEBIDKAMBIX JINHIH KyPCOPOB B KAUECTBE CIIPABOYHOI MTO3HUIINHL.

[Iponient: mocne BeIOOpa maHHON emumHUIBl AX, BX um BX-AX B pesynprarax
M3MEpeHU OyayT BBIpaKarbcs B “TIpolieHTax”’. B 3To BpeMs, HakaB Ha KIJIABUIIY
JAunana3oH HACTPOMKH, BHE 3aBHCUMOCTH OT TEKYIIETO MECTOHAXOKICHHUS KypCOpPOB

A u B, B pe3ynbrarax usMepeHui 3HaueHne AX HezaMeUIMTENbHO U3MeHUTCs Ha “0%”,
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sadeHnss BX n dX - ma “100%”. OmHOBpEMEHHO C 3TUM Ha 3KpaHEe IMOSBATCS 2
HEIBYDKUMBIX JINHIH KyPCOPOB B KAUECTBE CIIPABOYHO MTO3HUIINHL.

Haxxmure Ha knaBumry BepTukaabHble eITHHALBI H3MEPEHU, MOXKHO BBIOPATH “‘€AMHUIIBI

M3MEpEHUs] UICTOYHHUKA WUITU “TIPOIICHTHI .

® Ej. u3M. HCTOYHMKA: MTOCIIe BhiOopa nanHoi enuHuIlpl AY, BY u BY-AY B pesynsrarax
W3MEpPCHUH aBTOMATHYECKH OyIyT MPENCTABICHBI B €IMHHUIIAX W3MEPEHUS TEKYIIETO
WCTOYHHKA.

® [IpouenTsl: mocne BbIOOpa naHHOU emuHuMIBl AY, BY m BY-AY B pesymbsrarax
M3MEpEeHUH OyJIyT MpencTaBIICHBI B “TIPOleHTax”’. B 3T0 BpeMs, HaxkaB Ha KIIABUIILY
JAuana3oH HACTPOWKH, BHE 3aBUCHUMOCTH OT TEKYLIEr0 MECTOHAXOXIEHHUS KYpCOpOB
A u B, B pesynrsratax usMepeHuil 3Haduenue AY HezaMeNIUTenbHO u3MeHuTces Ha “0%”,
3HaueHus BY u BY-AY - Ha “100%”. OnHOBpEMEHHO C 3TUM Ha dKpaHe MOosBSTCA 2
HEBIDKAMBIX JINHIH KypCOPOB B KAUECTBE CIIPABOYHO MTO3HUIINHL.

5. Ilpumep n3mepeHuit
Hcnone3yst pydHOH pEXHUM, MPOM3BOMUTCS KypCOPHOE M3MEPEHHE OIHOTO IEpHOoAa
npsimoyronbHOM  BoHBI  (BX-AX), paBHoro 1 Mc, 4YTO paBHO pe3yabTary

ABTOMAaTHY€CKOI0 USMEPEMEHUA IEPHUOAA.

Kypcopnsle usmepeHus

ABTOMaTHUYECKHUE HU3MEpPECHUA
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Pe:xxuMm oTciie;kuBaHus

B manHOM pekuMe MOSBHUTCS OfHA WM JBE Maphl KypcopoB. Bel MoxkeTe oTperymupoBaTh
JIBE Tapbl KypcopoB (Kypcop A u Kypcop B) Ha moouepenHoe m3mepeHue 3HadeHHUS X U
3Ha4YeHHUs Y JBYX pa3HbIX HCTOYHHKOB. TOUKH U3MEpEHU Ha Kypcope A u Kypcope B OyayT
MapKHUpPOBaHBl Kak u COOTBETCTBCHHO. Ilpm TOpPH30HTAIBHOM CMEIICHUH
Kypcopa JaHHBIE METKH OyIyT aBTOMAaTHYeCKH 3a(UKCHPOBAHBI HA BOJHE, BO BpEMsd
TOPU30HTAIFHOTO PACHIMPEHHMsT WM CKaTusi JaHHBIE METKH OyIyT OTCIICKHBATH

MapKHpPOBAaHHbIE TOUKU [TOCIIEAHETO PEryIMPOBaHUS Kypcopa.

Haxxmute Ha [Cursor] — Pexnm Kypcopa — “OtcnexuBaHue”, BKIHOUUTE (PyHKIUIO
KypPCOPHOTO OTCIIC)KHUBAHUS, PE3YIbTaT U3MEpEHHH OyZeT 0ToOpa)kaThesl B JIEBOM BEPXHEM

yIIIy 3KpaHa, KaKk II0Ka3aHO Ha PUCYHKE.

® 3payenne X mo3uiuu Kypcopa A (AX): mosuius TpUITEpa B KAa4eCTBE OCHOBBI
EnuHuIer namepenus - “cexyHIpl” win “repiisl’” (ipu m3mMepernn curaanoB FFT).

® 3nagenne Y mno3unuu Kypcopa A (AY): Touka 3a3emiieHHs B Kauye€CTBE OCHOBBI.
Vcrione3y1oTcsi eANHUNEL, UICHTUYHBIE eIMHATIAM TEKYIIEr0 NCTOYHUKA.

® 3payenne X Kkypcopa B (BX): mosumms Tpurrepa B KadecTBe OCHOBBHI. EQWHUIIBI
H3MEPEHUS - “CeKyHJIbI” WK “Teplbl’” (Tipu m3MepeHnn curaanoB FFT).

® 3payenme Y mosuimu kKypcopa B (BY): Touka 3a3emiieHHS B KauyeCTBE OCHOBBI.
Vcrione3y1oTcsl eANHULBI, UISHTUYHBIE €IMHATIAM TEKYIIET0 NCTOYHUKA.

® [opmsonranbHoe pacctosane BX-AX mexay kypcopamu A u B.

OOparHas BeIMYMHA TOpU30HTaIBHOTO pacctostaus (1/|dX|) mexmy kypcopamu A u B.

® BeprukansHoe paccrosinue (BY-AY) mexay kypcopamu A u B.
[lpn HEOOXOAMMOCTH O3HAKOMBTECH C HIDKECIICAYIONINM IMOIIaTOBBIM ONHCAaHHEM
croco0a W3MEHEHHSl MapaMeTpoB PYYHOTO peXUMa KypPCOPHBIX HM3MEPEHHH B PEKUME

OTCJIC)KMBAHMU.

® Bri0op ncTOYHMKA M3MepeHu
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Haxwmure na knasumry Kypeop A, B KauecTBe MCTOYHMKA H3MEpEHHIl Kypcopa A

BbIOepuTe BONHBI aHanmoroBoro kaHajga (CH1-CH4) wmu pesyiprar MaTeMaTHUECKHUX

onepanuii (MATH) (TOJBKO yXKe OTKpBITBIE KaHAIbI JOCTYIHEI K BbIOOPY). Takke MOXHO

BEIOparth “‘0e3 Kypcopa”, T.e. He HCIIONIb30BaHHEe Kypcopa A.

Haxwmure na xnaBumy Kypcop B, B kauecTBe HMCTOYHHMKAa H3MepeHHH Kypcopa B

BbIOepuTe BONHBI aHanmoroBoro kaHaiga (CH1-CH4) wnmu pesyiprar MaTeMaTHUECKHUX

onepanuii (MATH) (TOJBKO YK€ OTKpBITBIE KaHAIbI JOCTYIHEI K BbIOOPY). Takke MOXHO

BEIOparth “0e3 Kypcopa”, T.e. He HCIIONIb30BaHHEe Kypcopa B.

® PerynupoBaHue No3uuuu Kypcopa

(oOpaTtuTe BHUMaHUE, YTO, HEMPEPHIBHO HAXKUMAsi Ha PYyUKY YIpPaBICHUA O , BBl Takke

MOXKETE MEPEKITIOYNTE TEKYIITHH Kypcop)

PerynupoBanue xypcopa A: HaxkmuTe Ha knaBuiry Kypcop A, mpu momoiun O

OTpEeryaupyuTe MO3ULMIO Kypcopa A, B IpoLEcce peryaupoBaHUs pe3yibTaThl
U3MepeHnit OyayT M3MEHSATHCS B pPEaTbHOM BPEMEHH, JOIyCTUMBIA IHama3oH

pEeryaupoBaHUs OTPaHUYEH IpeaeIaMH dKpaHa.

PerynupoBanue kypcopa B: nHaxxmure Ha knasuimy Kypecop B, mpu momommu O

OTperyaupyuTe mno3uluio Kypcopa B, B mpouecce peryaupoBaHus pe3ysbTaThl
U3MepeHHi OyayT M3MEHSAThCS B pPEaTbHOM BPEMEHH, JOIMYCTUMBIA IHama3oH
peryaupoBaHus OTPaHUYEH IpeaeIaMH dKpaHa.

OnHOBpEeMEHHOE peryaupoBaHue KypcopoB A u B: Haxmute Ha kiaBuiry Kypcopsl

AB, npu nomo1u O moxkuO OJTHOBPEMEHHO OTPETYJIUPOBAaTh MO3UIMH KYPCOPOB A

u B, B mpormecce perymupoBaHUS pe3yNbTaTHl HU3MEPEHUH OymyT H3MEHATHCS B
peanbHOM BpPEMEHM, JOIyCTUMBIA JUana3oH peryJupoBaHMs OrpaHUYEH MpeaeiaMu

JKpaHa.

BaxxHo: BepTHKaIBHBIA Kypcop OyIeT OTCICKHBATH TOUYKY MAapKHPOBKH B PEaTbHOM

BPEMCHU (T.e. 6}’I[GT MOMCHTAQJIbHO U3MCHATHCA U JABUTATHCA BBEPX U BHU3 B COOTBETCTBUU

C BOJIHOH), TIOATOMY JaXke, eciii BBl He OTperyinupoBajy 3HaYeHUEe Kypcopa Y, OHO TakkKe

BO3MOXXHO 6yneT MCHATBCA.
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ABTOMAaTHYECKHI PeKUM

B nmanmHOM pexumMe TOSBUTCS OOWUH WJIM HECKONBKO KypcopoB. Ilpum momomm
aBTOMaTHYeCKOro Kypcopa BBl MoxeTe MpOM3BECTH H3MEpEHHs IMOo JII0O0OMY IMapaMeTpy
BOJIH U3 24 BuoB. [lepen ucmonb30BaHWEM JaHHOTO pekuMa Bam HEOOXOTMMO OTKPBITH,
KaK MUHHAMYM, OJUH BH]I TApaMETPOB aBTOMATHUECKOTO U3MEPEHUSI, KOTMIECTBO KypCOPOB
OyZeT MEHITBCS B 3aBUCUMOCTH OT U3MEPSAEMBIX ITapaMeTpOB.

Haxxmute — Pexum — “ABTOMarmuecku’, KOJIUYECTBO KypCOPOB,
O0TOOpaKEHHBIX Ha KpaHe, ONpeNeisieTcs napaMeTpaMi H3MEPEHHMA, OTKPBITHIX B JTaHHBIH
MOMEHT (HEOOX0IMMOE KOJIMYECTBO KYpPCOPOB B Pa3HBIX IMYHKTaX W3MEPECHUH OTIIHYAETCA).
BaxHo: eciim mapamMeTpsl aBTOMaTHUYECKOTO HM3MEPEHHS HE BBIOpaHBI MJIM B HCTOYHUKE
WU3MEpEeHU HeT BXOJa, Kypcophl oTtoOpaxkarbcs He OymyT. Bo BpeMmsi TOpHU3OHTaIBHOTO

paCIIMPEeHNs W CKaTHS BOJIH KYPCOPHI TAKKE OYAyT COOTBETCTBEHHO MEHSTHCS.

Ecnu BIOCTEACTBHH CHOBA OTKPHIBAIOTCS HECKOJIBKO MapaMETPOB HM3MEPEHHH, MpPU
noMoIny KiaBumy IlapaMeTpbl aBTOMATHYECKMX HM3MEPEHHH MOXXHO MEpPEKIIouaTh
HEOOXOAMMBIE TTAPAMETPHI U3 KAK MAKCHMYM 5 OTKPBIBABIIUXCS [TOCIICTHIMH.

Hwxke wu300pakeH MpuMep aBTOMATHYECKOTO WM3MEPEHHMsT BPEMEHH HapacTaHUs
CHHYCOHMIQJILHOTO CHUTHAJIA.
RIGOL' ™0 H 100us |}

Harizi
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7 1IpOTOKOJILHOE 1eKOTUPOBAHME

[lpy T{OMOIIM TPOTOKONBEHOTO JIEKOMUPOBAHHS  ITOJH30BATENb MOXET —JIETKO
OOHApY)XUTh OIMMOKY, OTPEryJIHpOBaTh KOMIBIOTEP, YCKOPHTH MPOLECC PAa3BHUTHS,
00ecreynTh TapaHTUPOBAHHOCTh BBICOKOH CKOPOCTH, BBICOKOA((GEKTHUBHOTO 3aBEPIICHUS
pabort. IIpoToKomBEHOE NEKOOMPOBAHHE SBISETCS OCHOBOW MPOTOKONBEHOTO aHAN3a, TOJIBKO
IPOTOKOJBHBIN aHAJIH3 C MPABWIBHON PACIIN(PPOBKOH MOXET OBITH NMPHHSAT, U TOIBKO IIPH
MPaBHIBHOH paciupoBKE BO3MOXKHO TIpEJOCTaBIICHUE Oojblieii WHpopMamud 00
ommnbOkax. DS1000Z cHaOGxeH IBYMs INMWHAMH, TPOW3BOIAIIMMH YacCTO HCIIOIb3yeMOe
MPOTOKOJIBHOE JICKOJIMPOBAaHWE BXOAHBIX CHTHAJIOB aHaloroBbix kananoB (CHI1-CH4),
BKITIOYas Mapajuienb (ctanmaptHas koHpuryparus), RS232 (onmmonHo), 12C (onmmoHHO),
SPI (ommuonHO). [TockombKy METONBI HACTPOWKHM M (PYHKIUHM JABYX IMUH MPOTOKOJEHOM
pacmdpoBKH a0CONIOTHO OJMHAKOBBI, JaHHAs IJaBa COACPKUT OMHMCAHHE TOJIBKO Ha
npumepe exonupoBanmue 1.

[pu sxenmaHuy TONYyYNTH MHOOPMAIUIO 00 OMIMAX NEKOJMPOBAHHS O3HAKOMBTECH C

((HQHJ]O)KCHHCM A: TONOJHUTEILHBIH JICTAJIN W OIIIHN .

Ilocne MOKYIIKH OITIU I ACKOAUPOBAHUA O3HAKOMBTECH C PAa3aciioM «YHQaB.J'Ie}[P[e

OIIMUSAMM», TJIC COACPIKUTCA OMMCAHNE aKTUBU3AIINU COOTBETCTBYIOIINX OITITUH.

ConepxaHue TaHHOW TIaBbI:

B [TapajieabHoe JeKOIHPOBAHUE

B JlexonupoBanue/lekoaupoBanne RS232 (onnuoHHO)

B JlexonupoBanue JlekonupoBanue SPI (ommmonHO)
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I[HapanjiebHOE JeKOAUPOBAHUE

[MapannensHass mmHA oOpasyercss HW3 KOMOWHAIMM JIMHUM CHHXPOCHTHajda U
nHpopMannoHHO# JmHUKM. Kak mokazano Ha Hmkecnemyromem pucynke, CLK sBusercs
nuHMeW cuHXpocurHana, Bit0 w Bitl sBustorcss 0-piM  OutoM W 1-bIM  OuUTOM

MH()OPMAMOHHON IMHUN COOTBETCTBEHHO.

Ocummnorpad TpOW3BOIUT NWUCKPETH3ALUIO JAaHHBIX KAaHAJIOB Ha IeperaHeM (poHTe,
Ha 3amHeM (poHTE WIM IepefaHeM M 3agHeM (pOHTaX CHHXPOCHTHAla, a Takke B
COOTBETCTBUHU C 3aJaHHBIM IIOPOTOBBIM YPOBHEM OIpENENAeT Ka)Ayl TOYKY JaHHBIX B

KadecTBe JIoTH4YecKol “1” unu jjorundeckoro “0”.

Haxas na MATH|> JlexonupoBanue 1 > Jlexoaep, Boibepute ‘“TlapaiensHprii”,
3TO TO3BOJMT BKIIOYHTH W Ha4YaTh OCYIIECTBICHHE (YHKIHH IapajuIeIbHOTO

JIEKOJUPOBAHUSI.

1. Haxwmure Ha kiaBunly JlekooHpOBaHHMe, BKIIOYNTE IIIH BBIKIIOUHTE (DYHKIUIO

paciuppoBKH.

2. Hacrpoiika muann cuaxpocuraana (CLK)

® Haxap na wmaBumy CLK, BwiOepute mo6oii kanan (CH1-CH4) B kawectBe
KaHaja CHHXpocHrHama, BbiOpaB “OFF”, He HYXHO NPOW3BOAUTH HACTPOUKY
KaHaJla CHHXPOCHTHAJA.

® Haxa Ha kiaBuiry @pPOHT, BHIOCpHTE IPOBEACHUE NUCKPETU3AIMH ITaHHBIX
KaHaJa Ha TiepeHeM (ppoHTe, 3aHeM (POHTE WU MEpPeTHEM U 3aHeM (QPOHTaxX
CHHXPOCHWTHaJa, €CIIM KaHaJl CHHXpPOCHUTHajlla HE BEIOpaH, BO BpeMs
JNCKOOMPOBAHMS AWCKpETH3anus OymeT IPOXOOUTh IPH WM3MEHCHHUH JaHHBIX

KaHaJia.

3. Hactpoiika nHbOpMaAIIMOHHON TUHUH
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Hactpoiika OUTHOCTH ITHHBI

Haxap Ha xiaBuily BHTHOCTH IIMHBI, NPOU3BEIUTE HACTPOMKY IIMPHUHBI JaHHBIX
napajuIeIbHOHN IWHBI, T.e. YACIIO OUTOB JaHHBIX Kax10ro Kajpa. [lo ymomdanuto 310 1,
MaKCUMallbHO MOXHO HacTpouTh 20 6utoB (Bit0, Bitl...Bit19).

Omnpenenenne KaHada JaHHBIX I KaXKI0T0 OUTa.

CHauarna, HaxxaB Ha kiaBuiry Bit X, BeiOepuTe HeoOxomuMmbld OWT Kanama. Ilo
yMorgaHuro 310 0, Tipeen BO3MOXKHOW HACTPOWKHU BCeTia MeHbIIe Ha 1, 4eM OUTHOCTD
muHbL. K mpuMepy, eciii OUTHOCTH MUHBI paBHA 20, TO MOXHO BBIOpaTh 0, 1...19.
3arem, HaxaB Ha KinaBuily KaHaj, ycTaHOBUTE MCTOUHMK KaHasla Jjs BHIOPAHHOTO
owura B Bit X.

Hactpotika mopora aHaJIoroBoro kaHaia
Juis pazmuuust torudeckoil “1” m jormdeckoro “0” HEOOXOMUMO HACTPOHUTH YPOBCHb
mopora s Kaxzaoro kaHaima (CHI-CH4), korma aMruMTyna cuTHana OOJbIIe

3a/IaHHOTO 3HAYEHUs, onpenensercs “1”, B mpoTuBHOM ciaydae “0”.

- YpoeeHb nopora
0 | 0

Haxxmutre MATH| - Onuud JexkoaupoBanusi —> ABTOMATHYECKHH MOPOT,

BKIIIOYHUTC WJIH BBIKJIIIOYHUTEC (I)YHKHI/IIO ABTOMaTHYCCKOI0O mopora.

[Tpu BKJIFOUCHHHM TTepe]T KaxI0i pactmdpoBKoi MpUOOp MPOU3BEIET aBTOMATHUECKUH
pacyeT EeHTPaIbHOW TOYKH HA OCHOBAaHMH I'€OMETPHUIECKOHN MO3UINN TEKyIIEH BOIHBI

B KQYC€CTBEC HOpOI‘OBOﬁ BCIIMYMHBI KaXXJI0T0 KaHaJja.

IIpu otkmrouennn Bel Moxere, HaxkaB Ha kiaBuily HacTpoiika mopora, OTKpBITH
MEHIO HACTPOMKHM MOpPOTOBOM BenmnuuHBI. [1o oTaensHOCTH, HaskuMas kimapumu CHI,
CH2, CH3, CH4, npu nomomu e HAaCTPOWTE TMOPOTOBEIE BEJIMYUHBI JJIST KaXKIOTO
kanana. HaxaB Ha xmaBumy S50%, BpyuHYI0 HACTpONTE TEKYIIYyI0 IOPOTOBYIO

BEIMUYUHY B KauecTBe 50% reoMeTpuuecKkoi NO3ULNHN TEKYIIEeH BOJIHBI.

HaCTpOI‘/JIKa napamMeTpoOB, UMCIOIINX OTHOIICHUEC K OTO6pa)KeHI/IIO

® Haxas Ha kiaBumy @opmar, BweOepure (opmaT OTOOpakKEHHS IIHHEL:
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[IeCTHAAIAaTepYHass CHUCTEMa CUWCICHHS, NECATHYHAs CHCTEMa, IBOWYHAsS
cucrema wi ASCII umn LINE. Baxno: ¢opmar LINE oroGpaxaer peaibHOE
IUQpoBOe 3HAYCHHUE MPU HNOMOIIN JABOMYHON CHCTEMBI CUHCIICHHS, a TOPSITOK
COBMAJACT C MOPSIAKOM Tepefayd MHUHGBL. JJaHHBIN peXuM ACHCTBUTENEH TOIBKO
JUTSL TIOCTIEZIOBATEIFHOM ITUHEI, TOCKOJIBKY IIOCIIEA0BATEeNIbHAS IIIMHA HMEET YacTH
ouroBoro mopsaka LSB u MSB, ecnu OWTOBBIH MOPSAAOK IMWHBI BHIOpAH Kak
MSB, dopmar LINE Gyaet cooTBeTCTBOBATh TBOMYHOW CUCTEME CUUCIICHHSI.

Haxmure kiapumy Iloswmmsi, npu momomm 42 MOXKHO OTperymmpoBarh

TIO3UIUIO BEPTHUKAJIBHOI'O 0T06pa)KGHI/IH IIHUHBI.

6. Kondurypamus nekoqupoBaHust

Haxmure na wxmaBumy Konurypammsi, oTkpoiiTe mNOAMEHIO KOH(UTYpamu

JIEKOTUPOBAHUSI.

Haxxmure Ha xmaBumy OToOpaKeHHe METOK, BKIIOYHTE WM BBIKIIOUYHTE
¢GyHKIHMIO OTOOpakeHWsT MeToK. [Ipu BKJIIOYCHHMM METKH IIUHBI OyIyT
oToOpakaTbcsl B BEpPXHEH JICBOW YacTH IUHBI (MPH BKJIIOYCHHOM OTOOpaKCHUH
IIVHBI).

Haxxmure Ha kmaBumy OToOpaskeHHWe INWHBI, BKIIOYWTE WM BBIKIIOUHTE
¢dyHKIHIO OTOOpakeHUs! MIMHBL [Ipw BKIIFOYCHHH HIMHA OyJET OTOOpakaThCs B
BEepXHEH YacTH dKpaHa, BBl MOXKeTe OTPErylupoBaTh IO3UIHNIO BEPTUKAIEHOTO
0TOOpakeHHs IUHBI IPH TOMOIIH KiaBumy Ilo3uius.

Haxxmure Ha kiaBumy OtoOpaskeHue (opmara, BKIIOUYHTE WM BBHIKIIOYHTE
¢yHknuto oroOpaxkeHuss (opmara. Ilpu BKIIOUEHHH CIIpaBa OT METOK Oynmer
oroOpaxxaTbcss (QopMaT OTOOpaKeHHs TeKymed IWHBI (NIPH  BKJIIOYCHHOM
0TOOpaXeHUH IWHBI), BBl MOkeTe HACTPOHUTH (PopMar OTOOpaKeHUs LIUHBI MPH
oMoy Kiauiy Popmar.

Haxxmure Ha kinasunry OtoOpakeHHe OMTHOCTH, BKIIOUUTE WK BBIKITIOUHTE
¢dbyHKIHIO0 0TOOpaXkeHUS OMTHOCTH. [IpH BKITFOUCHHH CIIpaBa OT OMTOBOTO TOPSIIKA
OymeT oToOpaxarbcsi OUTHOCTh TEKYIEeH NMIMHBI (ITPH BKIFOYEHHOM OTOOpaXCHUU
mUHBI), BB MOXeTe HAcCTPOUTh OWTHOCTh INUHBI IPH IOMOIIH KJIABUIIH
BUTHOCTH IIMHBI.

Haxxmurte Ha kiaBuiry MCTOYHHK JaHHBIX, MOKHO BEIOPaTh “TEOMETPUYECKYTO
TO3UIIMI0 UCIUIesT” WM “JaHHble BHYTPEHHEW MaMsITH B Kau€CTBE HCTOYHHUKA
TAHHBIX.

Haxmure ©a xmaBumy JInama3oH JAeKOTHPOBAaHHMS, MOXKHO BBIOPAThH
“MaKCUMAaITbHBIN” wWiu “HacTpoika”. I[lpu BeIOOpe ‘“MakCHMAaJIbHBINA’ JHANa30H

paCHJI/I(I)pOBKI/I ONpEeACIACTCA B 3aBUCUMOCTH OT TCKYIICTO HcTounuk JAAHHBbIX ]
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mocJie BeiOopa “HacTpoiika”, HaxkaB Ha kiapuiy HadajabHasi TOUKa, HEOOXOIUMO
HACTPOWTH HadaJbHYIO TOYKY pacIIM(POBKH, JOMYyCTUMBIA THANAa30H HACTPOUKH
cocrasmusieT oT 0 1o “xoHeyHas Touka-1”; HaxxaB Ha kiaBuiry KoHeuHasi Touka,
HEOOXOIMMO HACTPOUTHh KOHEYHYIO TOUKY paciii(pOBKH, JOMYCTUMBINA JHANa30H

HaCTPOWKH COCTABIISIET OT ‘“HavanbHas Touka+1”mo 1199.
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lexonupoBanue RS232 (onuOHHO)

[MocnenoBarenpras mmHa RS232 o6pasyercss KoOMOWHAIMEH JIMHUH TIepeaadu JaHHbBIX

(TX) n nuann npuema naHHbIX (RX).

Rx Tx
DeviceA DeviceB
Tx Rx

B mpowmpiniennbix crangaptax RS232 umcmonp3yercs “oTrpuniarenbHas JOTHKA”, T.€.

BBICOKHUM YPOBHEM SIBISIETCS Torndeckuid “0, HU3KUM ypOBHEM SIBISIETCS Tornyeckas “17.

[To ymomyanmto RS232 wucmonedyer mocienoBarenbHOCTh mepenadd LSB (Least
Significant Bit, MUHUMaBHBIA JEHCTBUTENBHBIA OWT), T.e. CHaYaa MPOUCXOAMT Mepeaava
HU3koro Outa gJaHHbIX. A mpu MSB (Most Significant Bit, MakcuMaIbHBII

JIEHCTBUTENBHBIN ONT) CHaYala MPOUCXOAUT Tiepe/iada BBICOKOTO OUTa JaHHBIX.

9| 2| 2| @ | 2D DB g2 | 9@ | 9|2 | 2| @
SIS | X |G || I J/168 | G| X | Q|8 |F | 3B
t > t -
Paspsin 6ut (LSB) Pazpsin 6utr (MSB)

B RS232 anms o6o3HaueHHWs] CKOPOCTH Tepefadd HCIONb3yeTCs CKOPOCTh Iepenadn
JAaHHBIX B Oomax (T.e. KOJMYECTBO Iepefadr B OMTaX Ha KKIYIO CEK.. OUT B CEKyHIY).
Yacro mcnosip3yeMble CKOPOCTH Tepenadn JaHHbIX B Oomax: 2400 out B cek., 4800 Out B
cek., 9600 ourt B cek., 19200 6uT B cek., 38400 6uT B cek., 57600 ouT B cek. u 115200 6ut B
CeK.

B RS232 HeoOxomuMo HACTPOUTHh CTAPTOBBIA OUT, OUTHOCTH JNAHHBIX, OUT YETHOCTH
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(10 BBIOOPY) | CTOTIOBBIHN OUT IUTSI KaXKI0TO Kajpa.

cTap- 6utr | cro-
I— 6wt garHbIX no-
YeT- | Bbin

Bur HOCTY
Bur

CraproBblii OMT: TOKas3plBacT, B Kakoe BpeMs HAYHETCS BBIXOA NaHHBIX. Hacrpoiika
[onsipHocTH paBHO3HAYHA HACTPOIKE “‘CTapTOBOrO OMTA”.
Ilupuna 06MTa: MOKA3BIBACT peallbHOE COACPIKaHNe KOMIMUECTBA OUTOB B KaXKIOM KaJpe.

but yeTHoOCTH: OPUMCHSACTCA JJIA MIPOBEPKU TOYHOCTHU IEPEaavIn JaHHBIX.

1. KoHTpoabh HEYETHOCTH: KOJIMYECTBO “1”” M HEYETHBIC YHCIIa U3 OUTOB TAaHHBIX W OUTOB
yetHoctn. K mpumepy: mnepemada 0x55(01010101), Torma B OMTe YETHOCTH
HE0OXOMMO 3aIOTHUTH 1, YTOOBI MOTYYUTh KOJTUIECTBO HEYETHBIX 1.

2. KOHTpOJIb YETHOCTH: KOJIMYECTBO “1” W YeTHbIe YHClia U3 OMTOB JaHHBIX U OHWTOB
yerHoctn. K mpumepy: mepemada 0x55(01010101), Torma B OWTE 4YETHOCTH
HE00X0IMMO 3anoIHUTE 0.

3. be3 KkoHTpois: ecnM HE TPOM3BOJAWTH HACTPOWKY, B Ipollecce mepeaadn OyaeT

OTCYTCTBOBATh OUT YETHOCTH.

Haxas Ha - JexonupoBanue 1 > Jlexomep, BriGepute “RS232”, ortkpoercs
MeHI0 GYHKITUH JekoanpoBanus RS232.

1. Haxwmwure xmaBumry JlekooupoBaHHWe, BKIIOYNTE WIN BBIKIIOUATE (DYHKIHIO

pacimmppoBKH.

2. Hacrpoiika kananoB TX, RX
Haxap na kmaBuiry TX, BeiOepute moboi kanan (CH1-CH4) B kayecTBe KaHasa
nepenayn, BbIOpaB “BrIKI.” He HYXHO NPOWU3BOIUTH HACTPOWKY TIepelayd KaHaJoB.

AHaMOTUYHBIM METOJIOM MTPOU3BEANTE HACTPOHKY KaHama RX.

3. Hactpoiika nonsipHOCTH
Haxar Ha wraBumy IloJasspHOCTB, BBHIOCpHUTE “TIONOKUTENBbHAS MOISAPHOCTD WIH
“oTpuuaTenbHas MOMSPHOCTH”, IO YMOJTYAHHUIO JIEHCTBYET MOJOXHUTENbHAS MOJSIPHOCTD.

Ocmutorpad Bo BpeMsi paciiu(PpOBKU BBIOMpAET MepenHuii GpoHT Wiu 3aJHUN (POHT B
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Ka4eCTBE CTAPTOBOM MO3HIIHH.

4. Hactpoiika CKOPOCTH Mepeaun JaHHBIX B 001ax

HaxaB Ha kmaBumry CkopocTh B 002X, Py ITOMOIITH 2 BBIOCPHTE HEOOXOIUMYIO
CKOpPOCTh TIepefayn JaHHBIX B 0oxax, Bbl Takke MOXeTe HaxaTh Ha KIABUIILY
IpenycranoBka u BeIOpath U3 11 BUAOB ckopocTe - 2400, 4800, 9600, 19200, 38400,
57600, 115200, 230400, 460800, 9216000 u 1000000. ITo ymom4anuto nmeiictByer 9600,

eIMHULIBI U3MEPEHUS - OUTHI B CEKYHAY.

5. Hacrpoiika pa3psna 6ura
Haxar Ha xmaBumy Pa3psim omTa, BeiGepute “LSB” mmm “MSB”, mo ymomdyanuio

nerctByet LSB.

6. Hacrpoiika nakeTra naHHBIX
Kak ommcano panee, B RS232 HeoOXoAMMO HACTpauWBaTh CTapTOBBIM OWT, OUTHOCTH
JIAaHHBIX, OUT YeTHOCTH (TI0 BBIOOPY) ¥ CTOITOBBIN OMT ISl KaXK0T0 Kajapa. “CrapToBblii OUT”
YK€ ONpeeNeH ‘“‘HacTPOWKON TOJSPHOCTH, HIDKE OMHCAaH METOA HACTPOWKH APYTUX
apamMeTpoB:
® HaxaB Ha KiIaBUIly BUTHOCTH OAHHBIX, HACTPOWTE OWTHOCTH JaHHBIX
Kaxgoro kaapa. Jomyctumo Hactpouth 5, 6, 7, 8 wiu 9, mo yMoI4aHHIO
JIEHCTBYET 8.
® Haxas na kiaBunly CTONMOBBI OHMT, HACTPOHTE CTOMOBHIM BHI IIOCIE
JAHHBIX KaXII0ro Kazapa. Jlomyctumo HacTpouth 1 Out, 1.5 Outa unu 2 OuTa.
® Haxap Ha wiaBummy KOHTPOJIb YeTHOCTH, HACTPOWUTE METOA KOHTPOILT
YeTHOCTH TIepelayd JaHHBIX. MOXXHO BEIOpaTh OTCYTCTBHE KOHTPOJIS,
KOHTPOJIb HEUETHOCTH WM KOHTPOJIb YETHOCTH.
7. Hactpoiika moporoB aHaJOrOBBIX KaHAJIOB
Juiis onpeneneHust Jiormdeckoil “1” um moruveckoro “0” MIMHBI HEOOXOMUMO 3a/1aTh
MOPOTOBBI YPOBEHb JUIA Kaxaoro aHaioroporo kanama (CHI1-CH4), korma amrmiuTyaa

CUTHAJIa TIPEBBIIIACT 33JaHHOE 3HAYeHHE, onpeaersiercs “1”, B apyrom cimydae - “0”.

| MoporoewA

| YPOEEHE
ol e
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Haxxmure - OnmuM JeKOIUPOBAHUS —> ABTOMATHYECKHIl MOPOT,
BKJIFOYHTE WM BHIKIIOUNTE (QYHKIIMIO aBTOMATHYECKOTO TIOPOTa.

[lpu BKIIOYEHWW Tepen KakAOW pacmmdpoBKoi TpuOOp Ha OCHOBAaHHUHU
TCOMETPUYECKONH TO3WIMHM  TEKymed BOJMHBI OyIeT aBTOMAaTHYCCKH  BBIYUCIATH
LIEHTPaJIbHYI0 TOUKY B Ka4€CTBE IIOPOrOBOM BEJIMYMHBI KAJKAOI0 KaHaja.

IIpu otknrouennu Bel MoxkeTe HaxkaTh Ha KiaBunly HacTpoiika mopora u OTKPHITH
MEHIO HAaCTPOMKHM MOpPOTOBOM Benmn4uHbBL. [lo oTnensHOCTH HaknMaiTe Ha kinasumm CHI,
CH2, CH3, CH4 u npu momomiu L HAaCTPOWTE TOPOTOBBIC BEIWYHMHBI JJISI KaXIOTO
kaHana. HaxxaB Ha xnaBuiry 50%, Bpy4HYyI0 HaCTpOMTE TEKYIIyIO MOPOTOBYIO BEIMUUHY B
kauecTBe 50% reomeTpudeckoi MO3UIMU TEKYLIEH CUTrHaja.

8. Hacrpoiika napaMeTpoB, UMEIOLINX OTHOLIEHHE K OTOOPaXEeHUIO
® Haxa ©Ha wraBumy @opmar, BoiOepute (¢QopMar OTOOpaKCHHS  IIHHEL

LIeCTHaJIaTepuyHas CUCTeMa CUMCICHMs, AECATUYHAs CHUCTEMa, BOMYHAs CUCTEMA,

ASCII umu LINE. Baxno: ¢popmar LINE otoOpakaeT peanbHoe nU(ppoBOEC 3HAYCHUE

0TOOpakaeMOi IIMHBI MPH IOMOIIM IBOMYHOM CHCTEMBI CUHCICHUS, a IIOPSIOK

COBIAJAET C MOPSIKOM Iepefadu IUHbI. J[aHHBIH PeXUM NEHCTBUTENIEH TOJNBKO AJIS

MIOCJICAOBATEIbHON IIMHBI, IIOCKOJbKY IIOCIEAOBaTeNbHas IIMHA HMEET 4YacTu

ouroBoro mopsaka LSB u MSB, ecnu OUTOBBIN MOPSIOK IIHMHBI BEIOpaH kak MSB,

¢dopmar LINE OyneT cooTBETCTBOBATh ABOMYHOM CHCTEME CUMCIICHUSI.

([ ] Haxas Ha KJIaBUIITY HOSI/IIII(IH, IIpyu MoOMOIIHu 0 MOXHO OTPEryiInpoBaThb MO3ULUIO

BEPTUKAJIBFHOTO OTOOPA’KCHNS IIIMHEL.
9. KoH(wurypanus 1eKoJupOBaHUs
Haxmure na xmaBumy Konurypanusi, OTKpoiiTe NOIMEHIO KOHQUTYpanuu
JEKOJMPOBAHMSL.
® Haxwmure Ha ximaBumy OTo0pakeHHe MeTOK, BKIIOYHATE WM BBIKIIOUYHTE
¢GyHKIHUIO OTOOpakeHWsT MeToK. [Ipu BKJIIOYCHHMM METKH IIUHBI OyIayT
oToOpaxaTbcsl B BEpPXHEH JICBOW YacTH MUHBI (MPH BKJIIOYCHHOM OTOOpaKCHUH
IITVHB).
® Haxmure Ha kiasunly OrToOpaskeHUe IIMHBI, BKIIOYWTE FUTH BBIKITIOUNTE
¢dyHKIHIO OTOOpakeHUs! MIMHBL [Ipw BKIFOYCHHH HIMHA OyJET OTOOpakaThCs B
BEepXHEH YacTH 5KpaHa, BBl MOXKeTe OTPErylupoBaTh IO3UIHNIO BEPTUKAIEHOTO
0TOOpakeHHs MIWHBI IPH MOMOIIH KiaBumy Ilo3uius.
® Haxwmure Ha riaBumry Oto0paskeHue (opmara, BKIIOUYNTEC HIM BBIKIIOYHTE
¢yHknuto oroOpaxkeHuss (opmara. IlpW BKIIOUEHWH CIIpaBa OT METOK Oynmer
oroOpaxxarbcs (QopMaT OTOOpaKeHHs TeKymed IMWHBI (IIPH  BKJIIOYCHHOM

0TOOpaXeHUH IWHBI), BBl MOkeTe HACTPOHUTH (PopMar OTOOpaKeHUs LIUHBI MPH
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MOMOIIH KJIaBuiy PopMar.

® Haxwmure Ha kiaaBuiny OrToOpakeHHe OMTHOCTH, BKJIFOYWTE HIM BBIKITIOUUTE
¢dbyHKIHIO0 0TOOpaXkeHUs ONTHOCTH. [IpH BKITFOUCHHH CIIpaBa OT OMTOBOTO TOPSIIKA
Oymer oToOpaxarbcsi OUTHOCTh TEKYIEeH NMIMHBI (ITPH BKIOYEHHOM OTOOpaKCHUU
mKHb), Bl MOXeTe HAacTpouTh OHTHOCTh IIMHBI HPU TOMOIIM KIABUIIH

OTto0pakeHne OMTHOCTH.

® Haxwmure Ha KiaBumry OTo0paskeHHe IIMPUHBI, BKIIOYNTE WM BBIKITIOUYHTE
¢yHKIMIO 0TOOpaskeHWs1 MHPHHBL [Ipy BKIIIOYEHWH MIMPHHA TAHHBIX KaXKIOTO
Kajgpa OymeT oToOpakaThcsi CIpaBa OT OTOOpakaeMoro paspsga Ourta (mpu
BKITIOUCHHOM OTOOpa)KCHWH IIMHBI), BBl Takke MOKETe MpPU ITOMOIIN KJIABUIIH
BuT 1aHHBIX HACTPOUTH IMUPUHY JAHHBIX U K&KIOTO Kaapa.

® Haxwmure Ha Ki1aBulry MCTOYHHK JaHHBIX, MOKHO BEIOPaTh “TEOMETPHUICCKYTO
TO3UIIMI0 UCIUIesT” WM “JaHHble BHYTPEHHEW MaMsITH B Kau€CTBE HCTOYHHUKA
TAHHBIX.

® Haxmure Ha kimaBumy JIpama3oH JAeKOOZMPOBAaHHS, MOXXHO BBIOPATh
“MaKCUMAaNbHBIN” WM “HacTpoika”. I[lpu BeIOOpe ‘“‘MakCHMAaJIbHBINA’ JHANa30H

paCHII/I(I)pOBKI/I OMPEeACIACTCA B 3aBUCUMOCTH OT TCKYIICTO HWcTouHuk JAHHBIX

mocJie Beibopa “HacTpolika”, HaxkaB Ha kiapuiy HayajabHasi TOUKa, HCOOXOIUMO
HACTPOWTH HadaJbHYIO TOYKY pacIM(pOBKH, JOMyCTUMBIA THANa30H HACTPOUKH
cocrasmusieT oT 0 1o “xoHeyHas Touka-1”; HaxaB Ha kinaBuiry KoHeuHasi Touka,
HEOOXOIMMO HACTPOUTHh KOHEYHYIO TOUKY paciii(pOBKH, JOMYCTUMBINA JHANa30H
HaCTPOWKH COCTAaBISIET OT “‘HavanbHast Touka+1” go 1199.
10. OroGpakeHHe OMHUOOK MPH TECKOAUPOBAHUU
Ommbxka 3aBepIIcHAS Kaapa:
O3HauaeT BO3HHKHOBEHHE OMIMOKH, KOTJa YCJIOBHS 3aBEpIICHUS Kajapa He
VIOBIETBOPSIOT. Korjia cTOMOBRINM OUT HACTPOEH Kak 1, €CIM CTOMOBBIA OWT HE JOCTHTraeT 1,

MOSIBUTCSI MHPOpMAITUs 00 ommobke “?”.

B e e B B P, SR B Sl

10111 10110k 00 > 10010

CrormoBelit 6uT Menee 1 Outa

OmmnbKa YeTHOCTH:
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Nudopmarus 06 ommbke “?” MOSBUTCSA TPHU OOHAPYKEHUM OIIMOKHA OMTa YSTHOCTH BO
Bpemst paciudpoBku. K mpumepy: oTpe3ok mnepenayd HACTPOeH 0e3 KOHTPOJL, JEKOAep

HaCTPOCH Ha HEYETHBIN KOHTPOJIb, TOTAA MOABUTCA HUKCCIICAYIONIas OIIHOKA YETHOCTH:

(10111, LSB)

TH[BIMIILSB]IA]
10110}

bBut yetHocTn oOHapykuBaet 0

Cpemu storo B 10111 ganHbIX 5 6UT comepkutcs (1) HeueTHOE Yrcio 1, OUT YETHOCTH
JIOJDKEH paBHATBCA 1, HO oOHapykeHHBIH Ha TX OuT weTHocTH paBeH (, 3TO MPHUBETO K
BO3HHUKHOBEHHIO OIITMOKH KOHTPOJIS.

BaxxHOo: Korma mpu JEKOMUPOBAHHHM OJHOBPEMEHHO OYIyT OOHAapy)KEHBI OIIMOKa

3aBepIICHHUS KaJipa U OMMUOKa YETHOCTH Kajpa, OyIyT OTOOpaXKeHBI 2 ONIHOKH.

Ommnbka 3aBepuienust kaapa  Omubka YeTHOCTH Kaapa
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HexomupoBanue 12C (onuuoHHO)

[MocnenoBarenpras muaa [12C chopMupoBaHa KOMOWHAIMEH JIMHUM CHHXPOCHTHAJIA
(SCLK) u nmuaun nauabix (SDA).

SCLK A2

Device
SDA A0

Host

SCLK
SDA u

SCLK: muckperm3amms SDA mnpouW3BOAMTCS Ha TIEpeHEM WM 3aJHeM (POHTE

CHUHXpOCHUTr'HAJIA.

SDA: 0003HaYaeT KaHaJl JaHHBIX.

Hasxxmute MATH| > exomuposanue 1 > Jlexoxep, Boidoepute “I12C”, OTKpOETCS MEHIO
(yskmu nexoauposanus 12C.

7. Haxwvure Ha wiaBumy JlekoampoBaHHe, BKIIOYHTE WM BBIKIIOUYUTE (YHKIIHIO

JIEKOJTUPOBAHUSI.

8. Hacrpoiika CLK
Hasxar na knasunry CLK, Beibepute ro6oit karnan (CH1-CH4) B kauecTBe HCTOYHHKA

KaHaJla CHHXpOCHTHaJIa.

9. Hacrpoiika SDA
Haxas na xnaBury SDA, BeiGepute mo6oii kanan (CH1-CH4) B kauecTBe HCTOUHUKA
KaHaJsla JTaHHBIX.

Baxno: HaxkaB Ha kimaBunry IlepecTaHoBKa, MOXHO TMEPEKIIOYHTE MEXIy coOoi
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HCTOYHUKHY KaHaJla CHHXPOCHTHAJIA U KaHajla JAaHHBIX.

4. Hactpoiika moporoB aHaJIOTOBBIX KaHAJIOB
Jns ompenenenust jgormdeckod “1” m jormueckoro “0” muHBI HEOOXOAMMO 3a1aTh
MTOPOTOBEIM YPOBEHB ISl Kaxa0oro aHajoroBoro kanama (CH1-CH4), korna amrunrtyna

CHTHAJa MPEeBBIIAET 33JaHHOE 3HAYCHHE, onpeensercs “1”, B mpyrom ciydae - “0”.

| Moparoeei

| YpOBEHE
0 | 1]

Haxxmute MATH| - Onuud JexkoaupoBaHusi —> ABTOMATHYECKHH MOPOT,
BKITIOYHTE WJIM BBIKITIOUUTE (PYHKIMIO aBTOMaTHIECKOTO IOPOTa.

[Ipu BKIIOYEHWW Tepel KakAoW pacmmdpoBKoi TpuOOp Ha  OCHOBAHHUHU
reOMETPUYECKOH TMO3MLUKM TEKyIled BOJHBI OyneT aBTOMAaTHYeCKH BBIYHCIIAT

LHCHTPAJTBbHYIO TOYKY B Ka49€CTBE HOpOI‘OBOfI BCIIMYHHBI KAXKJI0T0 KaHaja.

IIpu otknrouennu Brl MoxkeTe HaxkaTh Ha KiaBuily HacTpoiika mopora u OTKpHITH
MEHIO HACTPOWKH MOPOTOBOM BeNMMUYWHBL [10 OTHENbHOCTH Ha)KMMaiiTe HA KIIABHIIU
CH1, CH2, CH3, CH4 wu mpu noMOIIH 2 HACTPOWTE MOPOTOBLIC BEIMYUHBI JIJIS
kaxnaoro kaHana. HaxaB Ha wiaBumy 50%, BpydHylO HacTpoilTe TeKyllyro

IIOPOTOBYIO BEIMUUHY B KauecTBe 50% reoMeTpuueckoi NO3ULKHU TeKyIlel CUrHaia.

5. Hacrpoiika napaMeTpoB, UMEIOIIX OTHOIIEHHUE K OTOOPaKEHUIO
Haxxa w©a wraBumy @opmar, BoiOepute (opMmaT OTOOpa)KeHUS  IIHHBL
HIECTHAAATEPUYHAS CHCTeMa CUHMCIICHHs, ACCATUYHAs CHCTeMa, IBOMYHAs CHUCTEMa,
ASCII umu LINE. Baxno: ¢popmar LINE otoOpakaeT peanbHoe nU(ppOBOEC 3HAYCHHE
0TOOpaXkaeMoil IIMHBI MPH IIOMOIIM JBOMYHOM CHCTEMBI CYHCICHUS, a HOPSIOK
COBMAJAeT C MOPSIKOM IepeAaur HIMHbL. JIaHHBIH PEeXKUM IEHCTBUTEICH TOJBKO IS
MOCJIE/IOBATENIbHOM IHHBI, MOCKOJIBKY IOCJIEAOBaTeNbHAs IIMHA HMEET YacTH
ouroBoro mopsaka LSB u MSB, ecnu OUTOBBINA MOPSIOK IIHMHBI BEIOpaH kak MSB,

¢dopmar LINE OyneT cooTBETCTBOBATh ABOMYHOM CUCTEME CUMCIICHUSI.

Haxas Ha KJIaBUIITY HOSI/IIII(IH, IIpyu MoOMOIIu 0 MOXHO OTPEryiInpoBaTb MO3ULUIO

BEPTUKAJIBFHOTO OTOOPA’KCHNS IIIMHEL.
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6. KoH(urypanus 1ekoqupoBaHUs

Haxmure na wxmaBumy Konurypammsi, oTKpoiiTe mNOAMEHIO KOH(UTYparmu

JIEKOTUPOBAHUSI.

Haxxmute Ha knaBuiny OTo0paKeHHe METOK, BKIIOYUATE HWIIH BBIKIIOUHTE
¢GyHKIHMIO OTOOpakeHWsT MeToK. [Ipw BKJIIOYCHHMM METKH IIUHBI OyIayT
oToOpakaTbcsl B BEpPXHEH JIEBOW YacTH IUHBI (MPH BKJIIOYCHHOM OTOOpaKCHUH
IIVHBI).

Haxxmute Ha wiaBumy OToOpazkeHHMe IIUHBI, BKIIOYHTE WM BBIKIIOYHUTE
¢dyHKIHIO O0TOOpakeHUs] MIMHBL [Ipy BKIIFOYCHHH HIMHA OyJET OTOOpakaThCs B
BepXHeH 4acTH SKpaHa, Bbl MOXeTe OTpEeryjlupoBaTh MO3HIUIO BEPTHUKAIHHOTO
0TOOpaXKEHHS IIMHBI IPH TOMOIIX KiaBuiiy Ilo3uiusi.

Haxxmute Ha knaBuiry OtoOpaskeHue ¢opmara, BKIIOUHTE HIIH BBIKIIOUHTE
¢yHknuto otoOpaxkeHuss (opmara. Ilpu BKIIOUEHHH CIIpaBa OT METOK Oynmer
oroOpaxxaTbcs (QopMaT OTOOpaKeHHs TeKymed IWHBI (IPH  BKJIIOYCHHOM
0TOOpaXeHUH IWHBI), BBl MOkeTe HACTPOHUTH (PopMar OTOOpaKeHUs LIUHBI MPH
MOMOIIH KiIaBuiy PopMar.

Haxxmute Ha kinaBumry OTo0paskeHHe OUTHOCTHM, BKJIIOUHTE WM BBIKIIOUMTE
¢dbyHKIHIO0 0TOOpaXkeHUs ONTHOCTH. [IpH BKITFOUCHHH CIIpaBa OT OMTOBOTO TOPSIIKA
Oyzmer oToOpaxarhcsi OUTHOCTh TEKYIeH NMIMHBI (ITPH BKIFOYEHHOM OTOOpaXCHUU
mKHBI), Bl MOXeTe HAacTpouTh OHTHOCTh IIMHBI HPU IOMOIIM KJIABUIIK

OT1o0pakeHne OMTHOCTH.

Haxxmure Ha kiaBumy OTo0paskeHue IIUPUHBI, BKIIOYUTEC WM BBIKITIOYHTE
¢yHKIMIO O0TOOpaskeHWs1 MUPHHBL [Ipy BKIIIOYEHWH MIMPHHA TAHHBIX KaXKIOTO
Kajgpa OymeT oToOpakaThcsl CIpaBa OT OTOOpakaeMoro paspsga Ourta (mpu
BKITIOUCHHOM OTOOpa)KCHWH IIMHBI), BBl Takke MOKETe MpPU ITOMOIIN KIJIABUIIH
BuT 1aHHBIX HACTPOUTH IMUPUHY JAHHBIX U KOKIOTO Kaapa.

Haxxmurte Ha kiaBuiry MCTOYHHK JaHHBIX, MOKHO BEIOPATh “TEOMETPUYECKYIO
MO3UIIMI0 UCIUIesT” WM “JaHHble BHYTPEHHEW MaMsITH B Kaue€CTBE HCTOYHHUKA
TAHHBIX.

Haxmure ©a xmaBumy JInama3oH JAeKOTHPOBAaHHMS, MOXKHO BBIOpAThH
“MaKCHUMAaIbHBIN” wWiu “HacTpoika”. I[lpu BeIOOpe ‘“MakCHMAaJIbHBINA’ JHANa30H

paCHJI/I(I)pOBKI/I ONpEeaACIACTCA B 3aBUCUMOCTH OT TCKYIICTO HcTounuk JAAHHBbIX]

mocJie Beibopa “HacTpolika”, HaxkaB Ha kiapuimy HayaabHasi TOUKa, HCOOXOIUMO
HACTPOUTH HAaYAJIBHYIO TOUKY pacUIM(pOBKH, JOIMYCTUMBIN IUANa30H HACTPOHKHU
cocrasmusieT oT 0 1o “xoHeyHas Touka-1”; HaxxaB Ha kinaBuiry KoHeuHasi Touka,

HEOOXOIMMO HACTPOUTH KOHEUHYIO TOUKY PacIIM(pOBKH, TOITyCTUMBIA IHana3oH
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HaCTPOWKH COCTABIISIET OT ‘“HavanbHas Touka+1”mo 1199.

1. HMHudbopmarwmst 06 aapece BO BpeMs JCKOTUPOBAHHS
B nanHBIX omHoro kaapa mmHBI 12C comepkurcs wmHpOpMamus o0 ampece, mpu
MOMOIIIM CHHEro Oyioka oToOpakaercs anapec 1D, B Oioke ID maHHBIX MpHU TOMOIIN
“Write” o0o3HauaeTcs HamucaHnue anapeca, “Read” obo3HavaeT uTeHHe aapeca.
Haxap Ha knaBuiny Peskum aapeca, MOXHO BBIOpaTh “0ObIYHBIN win “R/W”, mpu

BbIOOpe “R/W” comepxkamieecs B BuTHOCTH jAaHHbIX “Urenue/3amuch” Oymer

SABJIATHCA 4aCThIO 3HAYCHUSA aapeca.

S T T T T T R T L T LT T LT

Korma ACK (ACKnowledge Character, 3HaK TOATBEpXICHHS) HE IOCTATOYEH,

MOSIBUTCST MHPOpMAITUs 00 ommoKe “?”, Kak MOKa3aHO Ha HIKECIIEAYIOIeM PUCYHKE.

L T PP R

ACK=1
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RIGOL

HexonupoBanue SPI (onmumnoHHo)

[MocnenoBarenpras mmHa SPI 0o0pasyercs koMmMOWHaNmMeW JIMHUU CHHXPOCHTHAJIA
(SCLK) u nmuaun nanaeix (SDA).

Host

SDA

SCLK

SCLK: auckpetusarust SDA Ha niepeiHeM | 3a1HeM (PPOHTE CHHXPOCHTHAIA.

Device

SDA

SCLK

SDA: 0003HauaeT KaHaj JaHHBIX.

SCLK

L

o

B

Hasxxmute MATH| > JlexonupoBanue 1 - Jlexonep, Boidepure “SPI” ajist BKITIOUCHUS
(yskmu nexonupoBanus SPI.

® Haxwmure kinasumy J[exkogupoBanue,

JIEKOJUPOBAHUSI.

® Hactpoiika pexxruMa JeKOAUPOBAHHS

BKJIIOYHUTC MM  BBIKJIIOYUTC

(hyHKIHIO

Haxwmure Ha knapuiny Peskmm, mpous3BenuTe HACTPOWKY pexxumMa pactmdpoBku SPI,

MOXHO BbIOpath “CS” unu “raiim-ayT”.

CS: xorma nmuHMS BbIOOpa unma OynmeT neiicTBuTeNnbHO, mHAa SPI OyneT mpou3BOIUTH

JIMCKPETU3AINI0 TMHUN JaHHBIX BO Bpems u3menennit SCLK. I[ocne BeiOOpa gaHHOTO

peknMa HakmuTe Ha kiaBuiry CS, BeiOepute mroboi kanan (CH1-CH4) B kadectBe

kKaHaja BeIOOpa umma. [lpm BwIOOpe “OFF” HacTpoiiky KkaHama BbIOOpa dHMIIa

IIPOU3BOIUTH HE HYXHO.

TaiiM-ayT: mepen HaCTpOMKoU ocimnorpada Ha Mouck JaHHbIX (SDA), HeoOX0TUMBIX

it pactu@poBky, curHan cuHxpoHm3anud (SCL) nomkeH ObITh B MHHUMAJBHOM

BpEeMEHH cOCTOSHUS mpoctos. [locnme BBIOOpa HaHHOTO YCIIOBHS, Ha)KaB Ha KIIABHIILY

Taiim-ayT, HacTpoiiTe BpeMs tumuTa B nuanazoHe ot 100 uc go 1 c.

® Hactpoiika CLK

CrpaBo4Huk none3osarens DS1000Z
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10.

Haxwmure Ha knaBuiry CLK, BeiOepute ro60it kanan (CH1-CH4) B kauecTBe kaHaia

CUHXPOHH3AIINH.

Hacrpoiika MISO
Haxwmure Ha knasutry MISO, Beioepure nro6oii kanan (CH1-CH4) B kauecTBe kaHaa

nauaHbrx MISO. [pu Beibope “OFF” HacTpoiika TMHUN JaHHBIX HE TpeOyeTcs.

Hacrpoiika MOSI
Haxwmure Ha knasuiry MOSI, Beioepute sro6oii kanan (CH1-CH4) B kaduecTBe kaHasia

naaHbrx MOSI. [Tpu Beibope “OFF” HacTpoiika THHUN TaHHBIX HE TpeOyeTCsl.

Hactpoiika ¢ponra
Haxxmute Ha kmaBumry @poHT, HactponTe mauckperusanuio MISO m MOSI Ha

nepeaHeM win 3aaaeM ¢pporte CLK.

Hacrpoiika monspaoctu
Hacrpoiite nonsipaocts nmuanu nanHeix SDA kak (BBICOKMIT ypoBeHb paBeH 1)

WA (Hu3KUH ypoBeHs 1).

Hactpoiika GuTHOCTH
HaxxaB Ha kiaBumry BHTHOCTB, HACTpOiiTe 4MCIIO OMTOB JAaHHBIX KaKAOTO Kamapa.

JomycTumslif tuana3zoH HACTPOUKH OT 8 1o 32.

Hactpoiika pa3psina oura
Haxxmute xmasumry Paspsin 6mrTa, BeiGepure “LSB” mmm “MSB”, mo ymomuaHuio

nevicteyer MSB.

Hacrpoiika napaMeTpoB, UMEIOIIUX OTHOIIEHHUE K OTOOPaKEHUIO

Haxxa w©a wraBumy @opmar, BoiOepute (opMmaT OTOOpa)KeHUsS  IIHHBL
HIECTHA/AATEPUYHAS CHCTeMa CUMCIICHHUS, JCCSATHYHAS CHUCTEMa, JIBOMYHAS CHCTEMa,
ASCII umu LINE. Baxno: ¢popmar LINE otoOpaxkaeT peabHOE TU(PPOBOE 3HAUCHHUE
0TOOpa)kaeMoil IIUHBI TIPH HOMOIIM JBOUYHOH CHCTEMbI CUHMCIICHHS, a TMOPSIOK
COBIAJaeT C MOPSAKOM Iepenadyn MUHbL JJaHHBIA PEKUM JCHCTBUTENICH TOJBKO LIS
MOCJIEIOBATENbHOM IIHHBI, MOCKONBKY IOCJIEAOBaTeNbHas [IMHA HMEET YacTH
ouroBoro mopsaka LSB u MSB, ecnu OMTOBBIN MOPSAIOK NIMHEI BEIOpaH kKak MSB,

¢dopmar LINE OyzeT coOTBETCTBOBATh JBOWYHOM CHCTEME CUUCIICHUSI.

Haxas Ha KJIaBUIITY HOSI/IIII(IH, IIpyu MoOMOIIu 0 MOXHO OTPEryiaInpoBaThb MO3ULUIO
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BEPTUKAIBFHOTO OTOOPa’KCHHUS IIUHEI.

11. Konduryparums nekonupoBaHusI

Haxmure na wxmaBumy Konurypammsi, oTKpoiiTe mNOAMEHIO KOH(UTYpamu

JIEKOTUPOBAHUSI.

Haxxmute Ha knaBuiny OTo0paKeHHe METOK, BKIIOYUATE WM BBIKIIOUHTE
¢GyHKIHIO OTOOpakeHWsT MeToK. [Ipu BKJIIOYCHHMM METKH IIUHBI OyIayT
oToOpakaTbcsl B BEpPXHEH JICBOW YacTH IUHBI (MPH BKJIIOYCHHOM OTOOpaKCHUH
IIVHBI).

Haxxmute Ha wiaBumy OToOpazkeHHMe IIUHBI, BKIIOYHTE WM BBIKIIOYHUTE
¢dbyHKIHIO OTOOpakeHUs! MIMHBL [Ipw BKIFOYCHHH HIMHA OyJeT OTOOpakaThCs B
BepXHeH 4acTH JKpaHa, Bbl MOXeTe OTpEeryjlupoBaTh MO3HIMIO BEPTHUKAIHHOTO
0TOOpaKeHHS IIMHBI TIPH TOMOIIK KiaBuiiy Ilo3uiusi.

Haxxmute Ha knaBuiry OtoOpaskeHue ¢opmara, BKIIOUHTE WK BBIKIIOUHTE
¢yHknuto oroOpaxkeHuss (opmara. Ilpw BKIIOUEHHH CIIpaBa OT METOK Oynmer
oroOpaxxarbcs (QopMaT OTOOpaKeHHs TeKymed IMWHBI (IPH  BKJIIOYCHHOM
0TOOpaXeHUH IWHBI), BBl MOkeTe HACTPOHUTH (PopMar OTOOpaKeHUs LIUHBI MPH
MOMOIIH KJIaBuiy PopMar.

Haxxmute Ha kinaBumnry OTo0paskeHHe OUTHOCTHM, BKJIIOUHTE WM BBIKIIOUHTE
¢dbyHKIHIO 0TOOpaXkeHUs ONTHOCTH. [IpH BKITFOUCHHH CIIpaBa OT OMTOBOTO TOPSIIKA
Oymer oToOpaxarbcsi OUTHOCTh TEKYIIEeH NMIMHBI (ITPH BKIOYEHHOM OTOOpaKCHUU
mKHB), Bl MOXeTe HAacTpouTh OHTHOCTh IIMHBI HPU TOMOIIM KJIABUIIH

OTto0pakeHne OMTHOCTH.

Haxxmure Ha kiaBumy OTo0paskeHue IIUPHHBI, BKIIOYUTEC WM BBIKITIOYHTE
¢yHKIIMIO 0TOOpaskeHWs1 MMPHHBL [Ipy BKIIIOYEHWH MIMPHHA TAHHBIX KaXKIOTO
Kajgpa OymeT oToOpakaThcsl CIpaBa OT OTOOpakaeMoro paspsga Ourta (mpu
BKITIOUCHHOM OTOOpa)KCHWH IIMHBEI), BBl Takke MOKETe MpPU ITOMOIIN KIJIABUIIH
BuT 1aHHBIX HACTPOUTH IMUPUHY JAHHBIX U K&KAOTO Kaapa.

Haxxmurte Ha kiaBuiry MCTOYHHK JaHHBIX, MOKHO BEIOPATh “TEOMETPUYECKYIO
MO3UIIMI0 UCIUIesT” WM “JaHHble BHYTPEHHEW MaMsITH B Kau€CTBE HCTOYHHUKA
TAHHBIX.

Haxmure ©Ha xmaBumy J/Inama3oH JAeKOTHPOBAHHMS, MOXKHO BBIOPAThH
“MaKCUMAaNbHBIN” HWiH “HacTpoika”. [lpu BeIOOpe ‘“‘MakCHMAaJIbHBIA’ JHANa30H

paCHJI/I(I)pOBKI/I OMPEeACIACTCA B 3aBUCUMOCTH OT TCKYIICTO HWcTouHuk JAHHBbIX

mocJie Beibopa “HacTpolika”, HaxkaB Ha kiapuiy HadajabHasi TOUKa, HCOOXOIUMO
HACTPOUTH HAaYAJIBHYIO TOUKY pacII(pOBKH, JOIMyCTUMBIN IUAra30H HACTPOHKH

cocrasiusieT oT 0 10 “xoHeyHas Touka-1”; HaxxaB Ha kiaBuiry KoHeuHasi Touka,
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HEOOXOIMMO HACTPOUTH KOHEUHYIO TOUKY PacIIM(pOBKH, TOIMyCTUMBIA IHana3oH

HaCTPOWKH COCTAaBIISIET OT ‘“HavanbHas Touka+1”mo 1199.
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8 KOHTpOJBbHBINI CUTHAJ

B mporecce peanbHBIX HM3MEPEHHI MOXXKHO TIPOU3BECTH CpaBHEHHE CHIHANa C

00pas3IoM KOHTPOJIBHOTO CHT'HAJIA i TEM CAMBIM BBISIBUTH IPUYUHBI HEHCITPABHOCTEH.
Conep:xanrie JaHHOW TJIaBBIL:

B 3anvck dvaknun REF

B Hacrpoiika niBeTa

Jis mydimero pasnudeHus KOHTPONBHBIX CHTHAJOB Pa3HBIX KaHAJIOB OCIIILIOTpagbl
cepun DS1000Z mpenocTaBisitoT 5 BUA0B IBETOB JJII MAPKUPOBKH KOHTPOJIBHBIX CUTHAJIOB
pa3NUYHBIX KaHAJOB - CBETIO-CEPBIN, 3€JCHBINA, CBETIO-CHHHUWA, KpPACHBIM, OpPaH)KEBBIN

IIBETA.

B  Haxwmure knasuiry TekymuH KaHaJl, IPU TOMOIIA O BbIOEpUTE TI000H yiKe

OTKpPHITEI KOHTponbHBIM KaHam (Refl-Refl0), naxmvure kmasumry Hactpoiika
LIBETA, YCTAaHOBUTE pAa3JIMYHbIE LBETa JUI1 KOHTPOJBHBIX CUTHAJOB JAHHOTO

KaHaja. SIpibIK BEIOPAHHOTO B JTaHHBII MOMEHT KaHalaBbioop ncrounnka REF

Haxxmute Ha xnaBumry Tekymmi KaHaJji, pu MOMOIIA O BbIOepuTe 10001 yiKe

OTKpBITHIA KOHTpONbHBIH KaHan (Refl-Refl0), naxxmure knapuimry MCTOYHMK W 3amaiiTe
OTIOPHBIN UCTOYHUK A5 anHoro KaHana (CH1-CH4 wim MATH).

|

|

B CoxpaHeHue HAa BCTPOCHHVIO IAMSAThH

Haxxmure Ha knasunry COXpaHHTB, TO MTO3BOJIUT COXPAHUTH Ha BCTPOCHHYIO TTAMSTh,
a TaKke OTOOpPa3UTh HA DKPaHE CHTHAJ OMPENEeIEHHOr0 HCTOYHUKA (B MpeesiaXx dKpaHa) B
Ka4ecTBE OMOPHOTO curHana. BaxxHO: aHHBIM JIEHCTBUEM OMOPHBIE CHIHANBI COXPAHSIOTCS
Ha DHEPro3aBHCUMYIO MaMsTh, MOCIE OOphIBAa MOAAYM IJIEKTPHUYESCTBA COXPAHEHHE He
HPOU3BOAUTCS.

|
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PeryanpoBanue oroopaskenusi curuangoB REF

[Ipu perynupoBaHuM ONpeAeIeHHbIX ONOPHBIX CUTHaOB B TekyliemM KaHaJjie:

Haxas Ha xnaBumry , ycranoBuTe ocumniorpad B pexxuM ¢pynknuu REF, nHaxxmure Ha

knapuily CMelieHue, TpU TMOMOIIH O OTPETYAUPYHUTE BEPTUKAIBHOE CMEIICHUE

OMOPHOTO CHUTHajla, HakmMuTe Ha kiaBuiny Llkama, mpu moMomn O OTperyIupyiTe

BEPTUKAJIBbHYIO ILIKaJIy ONIOPHOIO CUTHAaJIA.
|

B IlepeHoc HA BCTPOEHHVIO MJIH BHEIIHIOK NAMSAThH

[Tonb3oBarenp Takke MOXKET COXPAHHUTHh TEKYIIMHA OMOPHBIA CHUTHAJ Ha BCTPOCHHYIO
Flash mamsaTe mpuOopa Wi Ha BHEMHIOK (uieni-kapty. @opmaroM (aiijioB OMOPHBIX
CHUTHAJIOB siBIsIeTCS ““* .ref”.

Haxxmure Ha KiaBumry DKCHOPT, 3TO OTKPOET HHTepdelc coxpaHeHUs (ailios.
O3HAKOMBTECh C ONHMCAaHHEM COXPAHCHHS OIOPHBIX CHTHAJIOB HAa BCTPOCHHYIO WIIH
BHEIIHIOIO ITaMATh B TTaBe «CoXpaHeHne i N3BJIeYeHUE).

|

B [lepeHoc U3 BCTPOEHHOI WJIHM BHENIHEH NAMSTH

[Tonmp30BaTeNb Takke MOXKET IMEPEHECTH COXpaHCHHBIC Ha BCTpoeHHOU Flash mamstu
WUTH BHEITHEH (hreri-kapTe (aiiiiel OMOPHOTO CHTHANA Ha OTIEPAaTHBHYIO MAMSATh.
Haxmure na xmaBumy BHecenme, 510 oTkpoeT wuHTepdedic BBIOOpPKH (DailiioB.
O3HaKkoMbTECh C ONMCAHUEM IIEPEHOCA ONOPHBIX CUIHAJIIOB HA ONEPAaTHBHYIO NaMATh B

rmaBe «CoXpaHeHHE ¥ M3BJIEYECHHE.
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3anyck ¢pynkuuu REF

B 3o0ne BeprukampbHoro koHTposii (VERTICAL) Ha mepeiHel MaHeNId HaXMHUTE
(DYHKLIMOHANBHYIO KJIaBUIITY , 970 3amycTuT ¢yHkuuto REF. BaxHo: korjga BpeMeHHast

pasBepTka HaxoauTcs B pexnme X-Y, pyHkus REF He MoxeT ObITh 3amymieHa.

DS1000Z mpenocrasnsier 10 kaHalnOB KOHTPOIBHOTO curHaja. HaxmuTe KinaBumry

HaCTPOﬁKa KaHaJ/JIa, IIpd IIOMOLIU 0 BI)I6epI/ITe BKIIFOYCHHUC HWJIW OTKIHOYCHUC

HEOOXOANMBIX KOHTPOJIBHBIX KaHAJIOB, OTKPBHITHIA KaHall OymeT oToOpa)kaTbes B JIEBOM

YACTH CETKH SKpaHa KAK APIBIK KAHANA, K IpuMepy, B8,

=
N

Hy
—

H
0
[
[
H
0
[

[Tocne 3anmycka pynkimu REF Bel MokeTe BIOpaTh pa3mudHbIC IIBETA JIJIS Pa3IUIHBIX
KaHaJIOB KOHTPOJBHBIX CUTHAJIOB, HACTPOUTH MCTOYHHK IS KaXKIOTO KOHTPOJIBHOTO KaHaja,
OTPETYJINPOBATh BEPTUKAIBHYIO INKATY W CMEIICHHE KOHTPOJBHBIX CHUTHAJIOB, COXPAHUTDH
KOHTPOJIbHBIE CHTHANBl HAa BCTPOCHHYIO WM BHEIIHIOID MAaMATh, a TaKkKe IIpH
HEOOXOAMMOCTH TPOU3BECTH HOBTOPHYIO B Bl 6 0 p Ky mis ucmons3oBanus. [lompoOHee

CM. B HMKECJICAYIOUIEM OITUCaHHU.

Br10op ucrounnka REF

Haxxmute Ha knaBumy Tekymmi KaHaji, pu MOMOIIA O BbIOepuUTE 100011 yiKe

OTKpBITHIA KOHTpONBHBIH KaHan (Refl-Refl0), naxxmure knapuimry MCTOYHMK W 3amaiiTe

OTIOPHBIN UCTOYHUK A5 fanHoTO KaHana (CH1-CH4 wim MATH).
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PeryaupoBanue oroopaxkenusi curianoB REF

[Ipu perynupoBaHuM ONpeAEIeHHBIX OMOPHBIX CUTHANOB B TeKkyliemM KaHaJie:

Haxas Ha xnaBumry , ycranoBuTe ocuwiorpad B pexum pynkiuu REF, Haxxmute Ha

knapuily CMelieHwe, TpU TMOMOIIH O OTPETYAUPYHUTE BEPTUKAIBHOE CMEIICHUE

OIOPHOTO CHUTHajJa, HakmMuTe Ha kiaBuiny Llkama, mpu moMomn O OTperyIupyiTe

BEPTUKAJIbHYIO ILIKaJIy ONIOPHOIO CUTHAaJIa.

CoxpaHeHue HA BCTPOCHHYIO NAMATh

Haxxmure Ha knasunry COXpaHHTB, TO MTO3BOJIUT COXPAHHUTH Ha BCTPOCHHYIO TTAMSITh,
a TaKke OTOOpPa3UTh HA DKPaHE CHTHAJ OMPEJeICHHOr0 HCTOYHUKA (B MpeesiaXx dKpaHa) B
Ka4ecTBE OMOPHOTO curHana. BaxxHO: aHHBIM JIHCTBUEM OMOPHBIE CHIHANBI COXPAHSIOTCS
Ha DHEPro3aBHCUMYIO MaMsTh, MOCIE OOpbhIBAa MOAAYM IJIEKTPHUYESCTBA COXPAHEHHE He

IIPONU3BOAUTCA.

Hacrtpoiika uBera

Js JTydImero pasiMueHHs KOHTPOJIBHBIX CHUTHAJIOB Pa3HBIX KaHAJIOB OCIMIUIOTpagBI
cepun DS1000Z mpenocTaBisitoT 5 BUAOB IBETOB JJISI MAPKUPOBKH KOHTPOIIBHBIX CUTHAJIOB
pa3NUYHBIX KaHAJOB - CBETIO-CEPHIN, 3€JCHBINA, CBETIO-CHHHUW, KPACHBIM, OpPAaH)KEBBIN

IIBETA.

Haxmure ximaBumy Tekymmii KaHaj, IpU IOMOIIH O BbIOepUTE JI000H yxKe

OTKPHITEI KOHTponmbHEIN KaHan (Refl-Refl0), maxwmwure wmaBumy Hacrpoiika nBera,
YCTAaHOBUTE pPAa3MUYHBIC IIBETA JUII KOHTPOJBHBIX CHTHAJOB MAHHOTO KaHama. Spmbik
BBIODAaHHOTO B JaHHBIM MOMEHT KaHaja, HaXOIAIIMHCS cleBa, OyAeT 3aloiHEeH

OTIPE/IEIICHHBIM [BETOM, K pimMepy, [EE.
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BoccraHoBiienue KOHTPOJbHOI'0O CHI'HAJIAa

Haxmure Ha KJIaBUIIY BOCCTaHOBJIeHI/le, KOHTpOJ'IBHI:-IfI CHUIHaJI HE3aMCIJIMTCIBHO

BOCCTAHOBUTCA B ITO3UIIMIO KaHaJla NCTOYHUKA, COOTBETCTBYIOIIIYIO MOMCHTY COXpaHEHI/lH.

IlepeHoc Ha BCTPOEHHYIO MJIM BHEIIIHIOK) NAMSAThH

[Tonp3oBarensp Takke MOXKET COXPAHHUTHh TEKYIIMHA OTMOPHBIA CHUTHAJ Ha BCTPOCHHYIO
Flash mamsTe mpuOopa wiu Ha BHeEMmHOK ¢uieni-kapty. dopmaroMm (aiioB OMOpHBIX
CHUTHAJIOB siBIsIeTCS ““* .ref”.

Haxxmute Ha KiaBumry DKCHOPT, 3TO OTKPOET HHTepdelc coxpaHeHUs (ailios.
O3HaKOMBTECh C ONHMCAaHHEM COXPAHCHHS OINOPHBIX CHTHAJIOB HAa BCTPOCHHYIO WIIH

BHEITHIOIO aMATh B raBe « CoxpaHeHue U M3BJIeYeHUEe».

IlepeHocC U3 BCTPOCHHOM UJIM BHEUIHEH NAMATH

[Tonmp30BaTeNb Takke MOXKET MEPEHECTH COXpaHEHHBIE Ha BCTpocHHOU Flash mamsru
WM BHEIITHEH (hreri-kapTe (aiiiiel ONOPHOTO CHTHAJA Ha OTIEPAaTHBHYIO MAMSTh.
Haxmure na xmaBumy BHecenme, 510 oTkpoeT wuHTepdeiic BBIOOpPKH (DailiioB.
O3HaKkoMbTECh C ONMCAHUEM IIEPEHOCA ONOPHBIX CUIHAJIOB HA ONEPAaTHBHYIO NaMATh B

rmaBe «CoXxpaHeHHE ¥ M3BJIECYECHHE.
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9 JlomyckoBasi npoBepKa (roieH/HeroaeH)

IIpu nomoum omnpeneneHus, HAXOAUTCS JIM BXOAHOM CUTHal B IpeAesax CO3JaHus
HOpPM, KOHTPOJIUPYETCS CHUTyallusi U3MEHEHMs cUrHaia. Pesynbrar ero mpoBEpKH MOXKET
OBITH OTOOpaXEH IPH MOMOINM JKpaHa, a TaKKe MOXKET MPOHM3BOMUTHCS YKA3aTeIbHOE
OIIOBEIIIEHUE IIPU MTOMOILHU 3BYKOB CUCTEMBI WIIM BBIXOJHBIX CUTHAJIOB UMITYJbCa U3 3a1HEN

manenu [Trigger Out].
Conep:xanrie TaHHOW TJIaBBI:

B 3anvck JONYCKOBOM NPOBEPKH

Haxxmure |Utility] — lomyckoBas npoeepka — Tect pa3pemenus, Boioepute “Bri”.
BaxxHo: Kkorma BpeMeHHas pa3BepTKa HaxomuTcs B pexume X-Y, (QYHKIHS JTOIMYCKOBOM
MIPOBEPKU (TOJICH/HETO/ICH) HEAOCTYITHA.

|

B Brioop HCTOYHHKA

Haxap nHa wiaBuiry BblOOp HCTOYHHKA, BBHIOEpUTE HEOOXOAMMBIM KaHanm ais
tectupoBanus (CH1-CH4), BeiOparh MOXXHO TOJBKO YK€ OTKPBITBIN KaHal. Bo Bpems
TECTHPOBAHMS OCIIIUIOTpad OIpPEAEssieT, COOTBETCTBYIOT JIM CHUTHAJBI Ka)KAOTO Kazpa
HCTOYHHKA TEKYyIIUM HOpPMaM IPOBEPKH, IPOIIEAIINE YepPe3 yJacTOK IPOBEPKH (Yy4acTOK

CHHETO ]_IBCTa) CUT'HAJIBI OIIPEACIIATOTCA KaK HECOOTBECTCTBYIOIIHUE.

B  OO0pa3noBLIii THATIA30H

[Nonp30Baresrs MOKET CO3IaTh COOCTBEHHBIE HOPMBI TecTupoBaHus. Ilo ymomuanuio
JTMAITa30H TaHHBIX HOPM MPENICTABIAET COOOH “y4acTOK dKpaHa”.

Hooqepez[Ho HaXMHUTC KJIaBHUIIIN rOpI/l30HTaJ1bHOC peryjimpoBaHue nu

BepTukajibHoe peryjupoBaHHe, TIOBOpauuBaiiTe 0, Ha JKpaHe OyaeT oToOpakaTbCs

CXeMaTH4Has JUHUS HOpM, HaxxkMuTe Ha kiaBuiry Co3gaHue HOPM, STO TO3BOJIHT
NPUMEHUTHh CO37aHHBIC B JaHHBIA MOMEHT HOpPMBI. [Ipemensl TOPHU30HTAIBHOTO U
BepTHKanbHOTO peryiaupoBanust ot 0.02 men. mo 4.0 gem. m ot 0.03 men. mo 4.0 mem.

COOTBCTCTBCHHO.
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B H3mepenus U BLIXOA
B Coxpanenue HOpM H3MepPEeHHIl

B M3BieueHHe HOPM HM3MepPEHHH
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3anmyck 101yCKOBOi IPOBEPKHU

Haxxmure |Utility] — JlomyckoBas npoeepka — Tect pa3pemenus, Boioepute “Bri”.
BaxxHo: korma BpeMeHHas pa3BepTKa HaxomuTcs B pexume X-Y, (QYHKIHS JTOMYCKOBOH

MIPOBEPKU (TOJICH/HETO/ICH) HEAOCTYITHA.

HpI/I JKCJIAaHUUW Ha4YaTb TCCTUPOBAHUC CHa4dajia HeO6XO,I[I/IMO HaXXaTb Ha KJIaBUIITY Tect

paspemiennst u BrIOpath “Bi1”. Haxap Ha xiaumry Onmepanun u Beiopas “ »”, maunure
TECTUPOBAHHE, a BEIOpaB “N”, OCTAHOBUTE TECTUPOBAHHE.

Bb1 MokeTe BBIOpaTh MCTOYHHK, CO3IAaTh HOPMBI M3MEPEHHUH, COXPaHHUTh M BHIOpATh

HOPMBI TECTUPOBaHU U T.1. [logpoOHee cM. onricaHue najee.

Bb100p HCTOYHHUKA

Haxap nHa wiaBuiry BblOOp HCTOYHHKA, BBHIOEpUTE HEOOXOAMMBIM KaHam ais
tectupoBanus (CH1-CH4), BbeIOparh MOXXHO TOJBKO YK€ OTKpBITBIH KaHal. Bo Bpems
TECTHPOBAHMS OCIIIUIOTpad OIpPEAEssieT, COOTBETCTBYIOT JIM CHUTHAJBI KaXKAOTO Kazpa
HCTOYHHKA TEKYyIIUM HOpPMaM IPOBEPKH, IPOIIEAIINE Yepe3 yJacTOK IPOBEPKH (Yy4acTOK

CHHETO ]_IBCTa) CUT'HAJIBI OIIPEACIIATOTCA KaK HECOOTBECTCTBYIOIIHUE.

OO0pa3uoBbIi 1UANIA30H

[onp30Baresrs MOKET CO3IaTh COOCTBEHHBIE HOPMBI TecTHpoBaHus. Ilo ymomuanuio
JIIAITa30H TaHHBIX HOPM MPENICTABIAET COOOH “y4acTOK dKpaHa”.

[loouepenno  HaxmuTe  KIaBUIIM  |OpU3OHTa/IbHOE  peryJiMpoBaHHe U

BepTrukajibHoe peryjupoBaHHMe, TIOBOpauuBaiiTe 0, Ha JKpaHe OyaeT oToOpakaTbCs

CXeMaTHU4Hass JUHUS HOpM, HaxxMuTe Ha kiaBuiry Co3naHume HOPM, STO TIO3BOJIHT
NPUMEHUTHh CO3JaHHBIC B JaHHBIH MOMEHT HOPMBI. [Ipemensl TOPHU30HTAIBHOTO U
BepTHKanbHOTO peryiaupoBanust ot 0.02 men. mo 4.0 gem. m ot 0.03 men. mo 4.0 mem.

COOTBCTCTBCHHO.
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N3mepenus 1 BbIXOJ

[lepen TectupoBanmem Brl Taxke MokeTe HACTPOUTH (GOpMY BEIXOJAa PE3yIHTATOB
TECTHPOBAHUS B COOTBETCTBHH C HIDKCOITMCAHHBIM METOJIOM.

Haxmure wmaBumry CratmcTtudeckasi mHpopmamus, BeiOepure “Brmounts” nmm
“BeixrrounTs”. [Ipu BKIIFOYCHHH pe3yNbTaThl U3MEPEHUH OyIyT OTOOpa)xkaTtbCs B MPaBOM

BEpPXHEM YIJIy 9KpaHa.
.

Total = 34 wis
L

Haxatue Ha KJIaBUIITY BoccraHoBjieHHEe CTATUCTUKH OYUCTUT TCKYIIYIO CTATUCTHUKY

Y TIOBTOPHO IPOM3BEAET CTATUCTUKY PE3YIbTaTOB U3MEPEHU.

Haxwmure Ha wiaBumry OcTaHoOBKa Iocje BbIX04a, BbiOeputTe “BKIOUMTE” WM
“BBIKJIIOUUTD .
® BxiIrouuTh: NpH OOHAPY)KEHHH HECOOTBETCTBYIONIETO CHTHANA OCHUIIIOrpad
OCTaHOBHUT TeCTHpOBaHWEe M mepeiaer B coctosHue “STOP”. B »10 Bpems
pe3yNIbTaThl TECTUPOBAHUS OYIYT yICpKUBAThCS HAa 3KpaHe (eciu oToOpakeHHe
BKJIFOUEHO), 33105151 manens [Trigger Out] (ecnu 3amymiena) BEIBEET TOMBKO OJIUH
HMITYJIBC.
® BRIKITIOUNTH: JaXkKe eClii 00HAPYKEH HECOOTBETCTBYIOIMIMI CHTHAJ, OCHHIIIOrpad
IOPONOJDKUT TECTHPOBAHME, pPE3yNbTaThl TECTUPOBAHWS Ha OJKpaHe OyIyT
HETIPepBIBHO OOHOBIATHCS, 3ammss maHenb [Trigger Out] mpm  kaxaom

00HapyKEHUH HECOOTBETCTBYIOIIETO CUTHANIA OyIeT BEIBOIUTH UMITYJIBCHL.

Haxkxmure kiasuinry Beixoa, seibepute « BB wmm « M@,

B: npu oGHApYKEHHH HECOOTBETCTBYIOLIETO CHTHANA MMEETCS OTOOPaKEHHE H
BBIXOJI, HO 3BYKOBOH CHTHAJI He Oy/eT CHIHAIN3HPOBATb.
o M@

BBIXOJl, B TO )K€ BpPeMs 3ByKOBOW CHTHaj OyJeT MPOM3BOAWUTH CHTHAIN3HPYIOIINE

npyu OOHApY)KEHHH HECOOTBETCTBYIOIIETO CHUTHAJIA MMEETCS OTOOpakeHHe U
3BYKH (HE IMEET OTHOIICHHS K BHIKIIIOUATEIIO 3BYKA).
Haxxmure xmaBumry BeIxog Aux, TakuM 00pa3oM MOXHO OBICTPO “BKITIOUHTH” WU

“BBIKITIOYUTH’ BBIXOJ] PE3yJHTAaTOB TECTHUPOBaHUS Ha 3aaHel manenu [Trigger Out]. Korma

ocutorpad oOHapyYKUT HECOOTBETCTBYIOIINH CUT'HAN, OyIeT MPOM3BEICH BBIBOJ OTHOTO
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OTPULATCIIBHOIO HMMITYJIBCHOI'O CHI'Hajla, MIOACOCIMHHNB IIaHHBIﬁ CUrHaJI Ha JOPYTYyIO

KOHTPOJIbHYIO CUCTEMY, MOKHO [IPOCMAaTPUBaTh PE3YJIbTAThl U3MEPEHUH.

CoxpaHeHue HOpPM M3MepeHUi

IMonk30BaTeh MOXKET COXPAHUTh HOPMBI TEKYILIEro TECTHPOBAHHS HA BCTPOCHHYIO
Flash mamsate wiu BHemHIo0 duieni-kapty. PopmaroMm ¢ailioB HOPM TECTHPOBAHUS
sBisieTcst “*.pf”.

Haxxmure kmaBumry COXpaHHTB, 3TO OTKpPOeT HHTepdeiic coxpaHeHus (Haitmos.
O3HaKOMbTECh C OIMHCAHHEM COXpaHeHHs (ailloB TecTHpOBaHMS Ha BCTPOCHHYIO H

BHEITHIOIO MaMATh B ri1aBe « CoxXpaHeHue M M3BJIeUEeHMe).

N3BJ1eyenre HOPM M3MepPEeHHH

[Tomp30BaTens TakKe MOXKET MEPEHECTH COXpPaHEHHBbIC Ha BCTpoeHHOH Flash mamstu
npubopa WK Ha BHEITHEH ¢ureni-kapTe ¢aitiibl HopMm TectupoBanus (*.pf) B onepaTuBHyO
aMsTh.

Haxxmure xmaBumy MWM3BJIeYeHHE, STO OTKpoeT wWHTepderc BBIOOPKU (aiiioB.
O3HaKOMBTECH C ONMCaHHEM MepeHoca (aillloB HOPM TECTHPOBAHHS Ha OINECPATHBHYIO

naMATh B riaBe «CoxpaHeHnyue M N3BJIeYeHUEe.
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10 3anuceh curuaJia

3amuch CUTHajda IO3BOJIAET 3alucaTh CHTHaNBI BXOMHBIX kKaHayoB (CHI1-CHA4).
OyHKIMSA BOCIPOM3BEICHUS CHUTHAIOB IIO3BOJISCT IONYYWTh HAWIYYIIHH pe3ynbTar
aHammupoBaHua. (BakHo: korma ocumwmiorpad MPOM3BOOWT — 3alUCh  CHUTHAJIOB,

TOPU30HTAIbHASI BPEMEHHAs pa3BepTKa JI0JDKHA OBITh B pexkume “Y-T7).

Haxxmute Ha [Utility = 3anuch curnanoB —> PeXHM, BKIIOUHTE WIH BBIKITIOYHUTE

(DYHKITHIO 3aIIFICH CUTHAJIOB.

(1) 3amucek curHaaa
Haxxmure Ha wiaBumry 3amuch, HadHETCs 3alUCh CHTHANa, B IpoIlecce 3alliCH B
MIPaBOM BEPXHEM YIIIy SKpaHa B pealbHOM BPEMEHHU OyIeT MEHSTHCS MH(OpPMAIUS O
TeKymiel 3amucu (Kak _). 3Hak “@” B MEHIO aBTOMATHYCCKH
W3MEHHTCSI Ha 3HaK “@”. B 5TOo BpeMs MOBTOpHOE HakaThe Ha KJIABUIIY 3amuch
OCTAaHOBHUT 3amucCh. llepen 3amuchi0 CHTHAJIOB BBl MOXXeTe HACTPOWUTH IMapaMeTpsl

3aIlMCH CUTHAJIOB B COOTBETCTBHUU C OMKUCAaHUEM B raBe « HacTpoiika 3amucm.

(2) BocmpousBenenme
Haxxmure Ha KimaBumy BocmpomsBeaeHme, BKIIOUHTCS — BOCIIPOM3BEICHHE
3anmrcaHHoOro curHana. C HacTpoHKoM Bocmpou3BeneHUs Bl MOKeTe 03HAKOMUTHCS

B m1aBe «HacTpoiika BocIpou3BeIeHUSY .

(3) OcranoBka
B npouecce BocnipousBeaenus Bol Mmoxere HaxxaTh Ha KinaBuiry CTON Ui OCTaHOBKH
BOCIIPOU3BEACHUS.

(4) Texyuuii kagp
Haxxmute Ha xnaBumy Tekymumil Kaap, Ipu MOMOIIA L HACTPOWTE TEKYIIUN Kazap,
10 YMOJYaHHUIO JEWCTBYET MaKCHUMallbHOE YHCIIO W3 TeKylled 3amucu. B mporecce
HACTPOHKH CHHXPOHHO OyIeT OTOOpakaThCsi COOTBETCTBYIONIMH TEKyIIEMY Kaapy

CUTHAaJ, T.€. BOCIIPOU3BEIECHUE BPYUHYIO.

Coneprxanue JaHHOMW TIIaBbI:

B Hacrpoiika BOCIpOHU3BEIEeHHUA

B Hacrpoiika 3anucu
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HacTtpoiika Bocipou3BeaeHUs

Bocrnpoun3sseieHne CHrHAJIOB IO3BOJISIET BOCIPOW3BECTH 3alMCAaHHBIE HA TEKYLIHH
MOMEHT CHUTHalbl. B 3TO Bpemsi B IpaBOM BEpXHEM YIJIy 3KpaHa OyaeT oToOpakaThCs
nHpopManKs, KaK Ha HIDKECIeAyIolleM pHCYHKe, Tae HH(opMaius cieBa 0003HaYaeT
oToOpakaeMblil Ha dKpaHe B JaHHBI MOMEHT KaJIp, B IIPOIIECCE BOCIIPOU3BEACHUS JaHHOE
3HAUEHHE TOCTOSHHO MeHseTcs. MHpopmauus crnpaBa 0003Ha4aeT MAKCHMAIbHO YHCIIO

KaJIpOB, TOCTYITHOE /ISl 3aITMCH HA TEKYIIIHII MOMEHT.

[ToxxamyiicTa, 03HAKOMBTECH C HIIKECIIECIYIOIINM ONKMCAHWEM HACTPOWKH IapaMeTpOB

BOCIIPOU3BCIACHUS.

1. Peskum Bocnipou3BeaeHUsI

Haxatnem Ha naHHYIO KJIaBHINY BBIOGPHTE PEKHM BOCIPOW3BEICHHS “THMKI’ WU

“onuH paz”.

o CT1. OUKINYHOE BOCHPOM3BEICHUE, TOCIE BOCIPOM3BEACHUS OT HAYAJIBHOTO
Kazpa 0 KOHEYHOTO Kanupa OyaeT MpOW3BOAUTHCS IOBTOPHOE BOCIPOU3BEICHUE
JI0 pyYHOH OCTaHOBKHU.

o P—1Ni. OTHOPa30BOE BOCIPOU3BEACHUE, OCTAHOBKA MOCJIEC BOCIIPOM3BEACHHS OT
HAYaJILHOTO Kapa 10 KOHEYHOTO Kajpa.

2. HanpaBiieHue BOCIPOU3BeIeHUS

HaskarreM Ha JaHHYIO KIAaBHUINY BBIOCPUTE HAMpaBiCHHE BOCIPOM3BEACHHS - BIEPE
nim obparHoe.

== HampaBJICHUE BIEpe]], OT HAYaJIbHOIO Kaapa K MOCIeHEMY.

2. 4= o0parHOE HampaBJeHKeE, OT MOCIEIHETO Kaapa K HadalbHOMY KajIpy.

3. BpemeHHO#i UHTepBAaJI

HaxxaB Ha maHHyIO0 KJaBUIIy, MPH MOMOIIA \ HacTpPOWTE BPEMEHHON WHTEpBal

BocrmpousBeAeHus. Jlomyctumbrii nuamna3zoH HacTpoiiku oT 100 He mo 10 ¢, mo

ymomganuio — 100 He.

4. HauanbHbIH KaaAp
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HaxxaB Ha maHHyI0 KIaBUIIy, TPH TTOMOIIA ) HacTpOWTE HAYaIbHBIA Kajap

IIOBTOPHOT'0 BocnpousBeAeHus. I1o ymonyanuio — 1, MakcuManbHO 1OIyCTUMOE YUCIIO

HaCTpOﬁKH ABJISICTCA MaKCUMaJIbHBIM YU CJIOM 3allMCaHHBIX KaApOB.

5. Koneunsblii kaap

HaxxaB Ha maHHyIO0 KiaBUIIy, MPH TOMOIIH \ HacTpOWTE KOHEYHBIA KaAap

Bocrpou3BeneHus. [lo yMomdaHuio JeicTByeT oOlee 4ucio KaapoB 3allMCaHHOTO

cCurHala.

Hanomunanue

B pexwnme BocmpomsBeneHusi curHanoB npu nomom kinaumu [RUN/STOP
BO3MOXXHO  MPOM3BOAWUTH  NEPEKIIOYEHHWE  MEXIY  BOCIPOU3BEIEHHEM U

npuoctaHoBKoN. Kaxkmoe HakaTe Ha KIaBUIIY nponasuHeT Tekymmi
Kajap Ha | kazap Boepe.
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Hacrpoiika 3anucu

Hepe/:[ 3aliChl0 CHTHAJIOB BBl MOXeTe HaxaTh Ha KJIaBUIITY OHI[I/I](I 3alluCl "

HaCTPOUTH CIIEAYIOLINE IapaMeTPHL.

1. BpeMeHHoOli HHTEpPBaJ
HactpanBaercss BpeMEHHOW WHTEpBal OT Kajapa IO Kaapa BO BpeMs 3allUCH CHUTHAIA,

JIMara3oH JomycTuMon HacTpoiiku ot 100 ue 1o 10 c.

2. Yucjo kaapoB 3anucu

HactpanBaercsi Tekymiee YHCIO KaIpoB 3alUCHIBAEMBIX BOJH, IOIYCTHMBIH JAWAITa30H
COCTaBIIET OT | MO MakCHMAalbHOTO TeKymiero kanapa. HaxaB Ha kmaBmmy HacTpouts
MaKCHMAJbHOE, MOXXHO VYCTaHOBHUTh YHCJIO 3allICHIBAEMBIX KaJpoOB B KauecTBE

MaKCHUMaJIbHOT'O TEKYIIETO KaJapa.

3. MaxkcumaiabHOe YUCJI0 KAAPOB

B manHOM MeHIO OTOOpa)kaeTcsi MaKCHMalbHO BO3MOXKHOE B TEKYIIMH MOMEHT YHCIIO
KaJpOB JJIS 3aITUCH.

[TockonmbKy BeMMUMHA TAMSATH AVl CHUTHAJIOB SIBISICTCS (DMKCHPOBAHHOW, MO3TOMY, YeM
0OJIBIIIEe YHCIIO TOYCK CHTHANA KaKIO0T0 Kapa, TEM MEHBIIE YHCIIO KaIpOB, JOCTYITHBIX IS
3aITUCH.

TakuM 00pa3oM, MaKCHMaJbHOE YHCIO KOHEYHOTO KaJpa 3allCH CHUTHANA 3aBHCHT OT
BBIODaHHOHM B TEKYIIMH MOMEHT “TUIyOWHBI MaMATH’, YeM MEHBIIE TIyOMHA TaMsATH, TEM

0O0JIBIIIE MOKHO 3aIKcaTh KaapoB.

4. OrtobOpaxeHue pe3yJbTATOB
L.

2. EB: 1o 3aBepennn 3anmcy BKIIOYMTCS 3ByKOBAsi CUTHAJM3AIMS ¢ HATIOMMHAHHEM 00

S o 3aBCPIICHUU 3aIlTUCH CUTHaJIU3allus HE 6y/:[eT BKJIFOYATbhCA.

OKOHYaHUU TCKYL[Ieﬁ 3aI1micCHu.
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11 Ynpasnenue otobpakeHueM RIGOL

11 Ynpasiaenue oTo0pakeHueM

Bb1 MoXeTe HACTPOUTH THIT OTOOPa’KCHHS BOJH, WHEPIIMOHHOCTH W SIPKOCTB, TaKKe
MOYXHO HACTPOHTH THUII CETKH OTOOPAaXCHUS HKpaHa, SIPKOCTh CETKH M BPeMsl yIep KaHH
MEHIO.

Coneprxkanue TaHHOM TTIaBbIL:

H Brpi0op THIIA 0TOOpPAKEHUSA

B Hacrpoiika MHEPIIHOHHOCTH

B Hacrpoiika ipKOCTH CUTHAJIA

HaxmuTte > HPKOCTB CUTHAJIOB, WA B CilIy4dac €CJIM MCHIO HCYEC3IIO,

[IOBOpayuBast O , MOXKHO OTpEryJMpOoBaTh 3HAYEHUE SPKOCTU CUTHAIOB aHAJIOTOBBIX

kaHanoB. [lo ymomuanuto peiictByer 50%, AONYCTUMBIH [uamna3oH peryIupoBaHUs

coctaisieT oT 0% mo 100%.
||

HacTpoiika ceTkn MOHUTOPA

||
B Hacrpoiika ApKOCTH CETKH
||

Bpems yiep:xaHusi MEHIO

CrpaBouHuK nosb3oBaress DS1000Z 1



11 Ynpasnenue otoOpakeHuEM RIGOL

Br100p THIIA OTOOpaKeHUS

Haxwute [Display — Tum 0TOOPA’KEeHMsI, HACTPONTE METO OTOOpaKEHHs BOJIH Kak

“BEKTOPHI” WJIH “TOYKH .

® BekTophl: 0TOOpaKeHUE METOJIOM COSIMHEHUS TOUCK JUCKpeTH3aIu. [laHHbBIH pekuM
B OONBIIMHCTBE CIy4aeB IIOKa3bIBACT caMble IpaBAONOAOOHBIC BoJHBEL [laer
BO3MOYKHOCTh YIOOHO MPOCMOTPETh OBICTPBIN (POHT (K MpUMeEpy, MPSAMOYTOJBHBIX
BOJIH).

® Touku: oTOOpakeHHE TOYEK AWCKPETH3alWU. BB CMOXKeTe HarsgHO MPOCMOTPETH
Ka)XXyI0 TOUKY JAUCKPETH3AINH, a TAKKE CMOXKETe H3MEPHUTh 3HAUeHUSI X U Y JaHHBIX

TOUYEK IIPU NOMOILU KypCOPHBIX U3MEPEHU.
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11 YnpaBnenue oToOpakeHueM RIGOL

HacTtpoiika HHepIHOHHOCTH

Haxxmute M — HWHepUMOHHOCTh, HACTPOWTE MHEPLHOHHOCTH OocHMIIorpada
KaKk MUHUMaJbHOE 3HaYeHne, KoHkpeTtHoe 3adenue (100 mc, 200 mc, 500 mc, 1 ¢, 2 ¢, 5 ¢,

10 ¢ u 20 ¢) win HeorpaHUYEHHOE.

Hwxe IIpY IOMOIIH CUHYCOMUJAJIbHBIX CUTHAJIOB Pa3BEPTKU IO 4aCTOTE NPEACTABIICHBI

3¢ GEKTHI CUTHAIOB Pa3HO HHEPIIMOHHOCTH

1. MuHHMAJILHOE 3HAYEHHE
Mo>kHO HAOJIIOAATh 334 CUTHAJIOM C BBICOKOH 4acTOTONM OOHOBIIEHUS U3MEHEHUN.

2. KonkperHoe 3HayeHue

MoykHO HaOII0AaTh 3a CPAaBHUTEILHO MEJICHHBIM M3MEHEHHEM WU nedeKkTaMu co
CPAaBHUTEIIEHO HU3KOW BEPOSTHOCTHIO MOSIBICHUS. MHEPIIMOHHOCTh BO3MOXKHO HACTPOUTH
kak 100 mc, 200 mc, 500 mc, 1 ¢,2¢,5¢,10cu 20 c.

3. HeorpanuueHnoe
Korma ocmwurorpad oroOpaskaeT CHTHaJIBI HOBOW  THUCKPETH3AIlMH, paHee

IUICKPETU3UPOBAHHBIC CUTHAIBI HE OyIyT yHaJeHBL YK€ NUCKPETH3MPOBAHHBIC CHI'HAJBI
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11 YnpaBnenue oToOpakeHueM RIGOL

Oyayr oToOpakaTbcsi I[BETOM CO  CpPaBHHUTENBHO  HHU3KOHW  SIPKOCTBIO, BHOBD
IVICKPETU3UPOBAHHBIE CUTHAJBI OyIyT OTOOpa)kaThCsli HOPMAJIBHOH SIPKOCTBIO M IIBETOM.
IIpu mcnosb30BaHUM HEOTPAaHMUYEHHON HMHEPLUOHHOCTH MOKHO H3MEPSATh IOCTOPOHHUE

IIyMBI ¥ BUOPAINH, 3aXBaTHIBATh CITyYalHBIC COOBITHSL.
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HacTtpoiika spkocTH CUrHaJIa

HaxmuTte > ﬂpKOCTb CHIrHAaJI0B, HWJIM B cCly4a€ €CIM MCHIO HCYE3IIO0,

IIOBOpayuBast O , MOXXHO OTpEryJIMpOBaTh 3HAY€HUE SPKOCTU CUTHAIOB aHAJIOTOBBIX

kaHanoB. [lo ymomuanuto geiictByer 50%, AONYCTHUMBIH [Uana3oH peryJupoBaHUs

coctaisieT oT 0% mo 100%.

HacTtpoiika ceTKH MOHUTOPA

HaxMuTte - Cerka MOHMUTOPA, HaCTpOfITe THUIT CETKH MOHHUTOpPA.
[ ] % . BKJITFOYC€Ha CETKa 3aHCTO IJIaHa U KOOPJAWHATHI.
] E . BBIKJIIOYCHA CCTKaA 3aJJHCIO I1JIaHa

(] :I BBIKJIFOYC€HA CE€TKA 3aJHCTO IJIaHa U KOOPAWHATEL.

HacTtpoiika AspKoCTH CeTKH

Haxwmure > SIpKOCTh CETKH, HACTPOWTE SPKOCTh CETKH 3KpaHa.

[ToBopaumnBas \ , MOKHO OTpPETyJIHPOBaTh SIPKOCTh ceTku. [lo ymondaHuio nencTByeT

50%, momycTUMBIM quana3oH peryarpoBaHus coctasisieT oT 0% no 100%.
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0 UcTouyHMK cUrHaia RIGOL

12 UCTOYHMK CUTHAJIA

Ocmiorpad ocHaieH JByMsS BCTPOCHHBIMH KaHaJaMH, UCTOYHUK cuUTHana 25 Ml
0COOCHHO TOIXOAWT JJIsl NPHUMEHEHHS TCCTUPOBAHUM THIA «BO3OYKICHHE — OTKIHKY,
00bCIMHEHNE WCTOYHMKA CHTHAllAa M ociuuiorpadga B OTHO IENOe OCOOCHHO IMOMOTIIO
UIDKCHEpaM, HYKIAIOUIMMCS B OZHOBPEMEHHOM FHCIIOJIH30BAaHWM HCTOYHWKA CHTHAJAa W
ocummiorpada. JlanHas T71aBa COIEPKUT ONMCAHKE METOa MCIIOIB30BaHMS BCTPOCHHOTO B
ocumorpad UCTouyHMKa curHaia. [IocKoibKy (yHKINM M METOX HACTPOMKH MCTOYHHUKOB
CHTHaJIa IByX KaHAJIOB aHAJIOTHYHBI, TAHHBIN Haparpad OMUCHIBAET HACTPOWKY Ha IIPUMEpPE

HcTounuka 1.

Haxxmurte Ha KiaBuIly MeHIO [Sourcel, oTKpoeTcsi uHTepdeldc HACTPOMKH HMCTOUYHUKA

cUurHaa:

Haxxmute Ha knaBumty BeIXoa, BKITFOUNTE WIIH OTKITIOUYUTE BBIXOJ] CUTHANA, IPH BKITFOYCHUH
KOHHEKTOp 3a7Hel maHenu [Sourcel] OyaeT MpoW3BOAWTE BBIBOJ 33JaHHOTO B TEKYIIHH
MOMEHT CHT'HaJjIa.

Baxxno: Brl Takxke MoxxeTe OTKPBITH BBIXOJ Y€PE3 Boixoa B nogmeHio MeToOUHMK 1.

Haxas Ha KJIaBUIIY HUcTounuk 1, Bre1r Moxerte HAaCTPOUTH THII BBIXOAAILICTO B JTaHHBIN
MOMCHT CHI'HaJla, a TaKXE OAHOBPEMEHHO C 3THUM MOXXHO HACTPOUTH COOTBETCTBYIOIIUC

napaMeTpbl CUTHaJIa.
Haxap nHa xiaBumyy OtToOpakeHMe peKHMAa, MOXXKHO HPOCMOTPETh PEXHUM TEKYIIEro

curgaia SOURCEI u SOURCE2, a uMeHHO 4acToTy, aMIUIUTY/Ly, CMEIICHHUE U T.1.

CopepxaHue TaHHOW TIaBbI:

B BrixoaHoii 0230Bblil CHTCHAJ

B BpIX01HOI BCTPOCHHBIH CHTHAJ

B BpIX01HOI COIYYAHHBIN CHTHAJI

CrpaBo4Huk none3osarens DS1000Z 1



0 12 WcToyHMK curHaia RIGOL

BrIxoaHo¥ 0230BbBIH CUTHAJ

BbIX0qHOM CHHYCOUIAIBHBIH CUTHAJI

Haxmure Ha xmaBumy MHMerounmk 1, oTkpoercs uHTep(deiic HACTPOHKH CHTHAIOB.

Haxxmure Ha knmaBumry BosiHa, BeiOepuTe “cHHYyCOMANBHBIA CHUTHAIT, B 3TO BpeMsi Bbl

MOXET€ TIPOM3BECTH HACTPOHWKY COOTBETCTBYIOIMX IapaMETPOB CHHYCOMAAIbHOIO

cUrHalia.

1.

BrIxon

Haxmute Ha KJIaBHIITY BbIXOIl, BKJIIOYUTC WM BBIKJIIFTOYUTC BbIXOJ CHUTHAJIA.

Hacrtpoiika 9acToThI

Haxxmute Ha xnaBumnry YacToTa, HACTpOWTE 4aCTOTY TEKYIIETO CHUTHANA, JOITYCTHUMBINA
nuana3zoH HacTpouku coctapisieT oT 100 mI't mo 25 MI'. Baxxno: nuanmazoHsl 4acToT
Pa3NUYHBIX CUTHAJIOB OTIMYAIOTCS, TUANa30H HACTPOMKH YACTOTHI MPSIMOYTOJIBHOTO M
UMITyJIbCHOTO cHuTHanmoB cocTtaBisitoT 100 mI'm mo 15 MI'm; awmama3oH HacTpoMKu
4acToTHl muiIooopasHoro currana — ot 100 mI' go 100 kI'1.

Merton 1:

Hacrtpouts 3Ha4eHIE YaCTOTHI MOKHO TPY TTOMOIIIH ITOBOPOTA 29}

Merton 2:

Haxxmute Ha ‘U, oTKpoeTcs nu(poBas KIaBHaTypa, MPH TOMOIIM JAHHOH pPYYKH
VOpaBJICHUS MOXKHO BBECTH HEOOXOAMMOE 3HAYCHHE TMapaMerpa U CAMHUIIGI

U3MEpPEHUSI.

Hacrpoiika aMIUTHTYIbI

Haxxmute Ha ximaBuiry AMIUIMTYAA, HACTPOWTE aMILTUTYIY TEKYIIETO CHraja, Koraa
COTIPOTHUBIICHUE OyIIET HACTPOCHO KAaK BBICOKOE, JOMYCTHMBIN IHANa30H HACTPOUKH
coctaBimsier or 20 MB nmo 5 B; korma comporuBneHme HacTpoeHo Kak 50 €,
JIOTTYCTUMBIM Manma3oH HAcTpoilku coctaBisger or 10 mMB mo 2.5 B. Onucanue

METOIOB HaCTpOeK cMoTpuTe B maparpade HacTpoiika 4acToThl.

Hacrpoiika Hanpsi:kenus cmemenusi DC

Haxxmute Ha xnaBunry CMelnieHHne, HACTPOUTE CMEIICHHE MTOCTOSTHHOTO TOKA TEKYIIIETO
CUTHAJIa, JIOMYCTUMBIA JMAara3oH HACTPOWKH cocTaBmsier oT -2.49 B mo +2.49 B,
JAHHBIN JMana30H 3aBUCUT OT 3aJIaHHOW B TEKYIIMA MOMEHT aMILIUTYIbBI, YeM OOJIbIie

aMIUTATYJIa, TEM MEHBIIEe OyJIeT Jrara3oH CMEIICHHUs, KOT/Ia aMILTUTy/a 3a/laHa Kak 5 B,
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0 12 WcToyHMK curHaia RIGOL

cMmerenue Oyner coctaBiate 0 B. Meroapl HacTpoWku cMmoTpute B maparpade

Hacrtpoiika 9acTOTHI.

Hacrtpoiika ¢a3bl HaYaJILHOTO Kagpa

Haxxmure Ha xnapumy @a3za Ha4aJbHOTO Kajapa, HacTpolTe a3y Ha4aabHOTro Kaapa
TEKYIIETO CUTHAaNa, AOMyCTUMBIN AUAa3oH HacTpoiku cocTasisieT oT 0° mo 360°.
Merton 1:

Hactpouts HeoOxomumyto (hasy HauaIbHOTO KaJpa MOXKHO TIPH IIOMOIIIH 40

Merton 2:

Haxxmure Ha ‘U, oTKpoeTcs nu(ppoBas KIaBHaTypa, MPH TOMOIIM JAHHOH pPYYKH
VOpaBJICHUS MOXKHO BBECTH HEOOXOAMMOE 3HAYCHHWE TMapaMeTpa U CAMHUIIBI

WU3MEpPEHUSL.

CoBnanenne ¢a3

CoBmazieHue (a3 — 3T0 omepanys Mo OTHOUICHHUIO K AByM KaHanmaMm. [locne HaxaTus Ha
knasumy CoBmagenne (a3 HEOOXOONMO BHOBb HACTPOUTH KOH(PHUTYPAIHIO IBYX
KaHaJIOB, a UMCHHO HEOOXOJAMMO 3alaTh 4acTOTy W BbIXOH (a3bl. TakuMm oOpazom,
MOKHO TIPOM3BECTH HAJIOXKCHHE (a3 ABYX CHTHAJIOB C WACHTHYHBIMH YacTOTAMU WIIN
CHTHAJIOB C 4YacTOTAMH B KpAaTHBIX OTHOIICHMsX. [locie Hauama IucKpeTH3aluu
ocumiiorpagoM BOJH JIBYX KaHAJIOB, HX CTAOMIBHOTO OTOOpa’KeHUS W TEPEKIIOUCHHUS
BBIKJTIOUATEIIS] KaHAJOB MOJKHO YBUAETH, UTO Pa3HUIIA (a3 CUTHAIOB H3MEHIIAch. B 310
BpeMs1 mocie Haxkarus kiaBumm CoBmagenme ¢a3 otoOpaxkaeMble ocIniorpadoM
BOJIHBI aBTOMAaTHYEeCKH OymTyT BOCCTAHOBJICHBI B pa3sHOCTh (a3 Tekymed (asbl JByX

KaHaJIOB.

Monynsinus
Haxwmure Ha kmaBuiry Momydasinusi, BKJIIOYHTEC WM BBIKIIOYATE (DYHKIIHIO

monysnud. IlompoOHoe omucaHue (YHKIMH MOIYISIMKA OIMUCAaHO B  IJIaBe

«MomyJasiuus»

Hacrpoiika conpoTHBIeHHSA
Haxmure Ha ximaBumry CompoTHBJEHHE, TakuM 00pa3oM MOXHO HACTPOHTh
BBIXOJIHOE COIPOTHBIICHUE HCTOYHHMKA CHTHasia. JIOCTymHO UIsi BBIOOpa ‘‘BBICOKOE

conpotuBieHue” mwim “50 Q7.
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BbIxoaHOM NPAMOYTOJIbHBIN CUTHAJI

Haxxmure Ha xraBunry McTtounuk 1, oTkpoercst uHTEpdeiic HACTPOUKH BXOJHOTO CHUTHAIIA.
Haxxmute Ha kiaBumry BosiHa, BRIOEpHTE «IIPSMOYTONBHBIA CHTHAl», B 9TO BpeMs Bol
MOXETE IIPOU3BECTU HACTPOUKY COOTBETCTBYIOLIMX [IapaMeTPOB MPSIMOYIOJbHBIX CUTHAJIOB.

ITompoOHOE omucaHWe METOIOB HACTPOWKH CM. B IaBe “‘BBIXOIHOW CHHYCOMIATbHBII

CUrHaJjg’.

BrixoaHOM NMJ1000pa3HbIi CUTHAJ

Haxxmure na xmaBumy Hactpoiika mcrounmka 1, oTkpoercss mHTEepQerc HACTPOHKH

curHanoB. Haxxmure Ha kiraBunry BostHa, BEIOepHTE «IIHIO00pA3HBIN CHTHA», B 3TO BpeMs

Bel MOXeTe TPOM3BECTH HACTPOWKY COOTBETCTBYIOIIMX ITAPaMETPOB ITHIOOOpPA3HBIX
13

curHanoB. [lompoOHoe ommcanwe METOOB HACTPOWKHM CM. B TiaBe “‘BbIXoaHOl

CHHYCOWIAJLHbII CHTHAJ . HaHHa}I IJ1aBa OIMHUCBIBACT TOJBKO «CUMMETPHUIHOCTDY.

CUMMETPHYHOCTH
OmnpenenseTcs IPOTOPIHS 3aHUMAaeMOT0 ITHKJIA TIEpHoJa HapacTaHUs, T/Ie HaXOJUTCS

MIO00PAa3HBIN CUTHAIL.

—= t |*TMMMETpW—|HoErh: th*lDl:]"fo

HacTtpoiika cCHMMETPHYHOCTH
Haxwvure nHa xnaBumy CHMMETPHYHOCTB, I[pPU I[IOMOIIU 2 MIPOU3BEIUTE

HACTPOIMKY CHMMETPHYHOCTH MMIO00Pa3HBIX CUTHAJIOB, TOIYCTUMBII THara3oH HACTPOUKH
ot 0% no 100%.
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BbIX0qHOM UMIYJILCHBIN CUTHAJI

Haxwmure na xnapumy Hacrtpolika mcrounmka 1, oTkpoercs mHTepdelc HacTpOUKH
cursajioB. Haxwmure Ha kiaBuiry BosHa, BeIOEpUTE «UMIYNIbCHBIN», B 3TO BpeMs Bel
MOXETE MPOU3BECTU HACTPOMKY COOTBETCTBYIOLIMX I1apaMETPOB HMMIIYJIbCHBIX CHUTHAJIOB.

ITompoOHOE omucaHWe METOIOB HACTPOWKH CM. B IIaBe ‘“‘BBIXOIHON CHHYCOMIATbHBII

CHTHAJT . ﬂaHHaﬂ TJ1aBa OIMMCBHIBACT TOJIBKO <(K03(1)(1)I/II_II/IeHT 3aIllIOJITHCHUA .

Koy punuent 3anonnenns

JI71 BEICOKOTO YPOBHS OIIPENEIAETCS IPONOPLUS 3aHUIMAEMOT0 UMILYJIbCHOTO IIUKJIA.

_.l ¢ | _KoabduumenT =t T+100%

JaNONHEHWA

Hacrtpoiika ko3¢ PpunmenTa 3anoJTHeHUsI
Haxxvute na knaBumry Ko3dgduuueHT 3amoiHeHHs, TIPU TOMOIIH 2y HaCTpPOUTE
KOX(QUIMEHT TEKYIIEero HMITYJIbCHOTO CHUTHANa, JOIYCTUMBIN JHAama3oH HacTPOUKH

coctasigeT oT 0% 10 90%.

BbIxoaHOM NPSAMOM CUTHAJ

Haxxmure Ha knasuiry McTouHuK 1, oTKpoeTcst HHTepdec HACTPONKH MPSIMbIX CUTHAJIOB.
Haxmure Ha kmaBunly BoJiHa, BBIOEpHTE «HpPSAMOH TOK», B 3TO BpeMs JUIS HPSIMBIX
curHasioB Brl MokeTe BBIBECTH CHUTHAJ MPSIMOTO TOKA C aMIUIUTYAOW B Mana3oHe ot -2.5 B
mo +2.5 B.
1. BpIkiaouare b KaHAJIOB
Haxxmure xiapumy BbIKIIOYaTelb KAaHAJOB, BKIIOUUTEC WM BBIKIIOYUTE BBIXOJ
CHTHAJA.
2. Hacrpoiika cMeneHust
Haxwmure Ha knmaBuiry CMelleHHMe, HACTPOWTE 3HAYCHHE CMEIICHHS ITOCTOSHHOTO
TOKa TEKYIIETO0 CHUTHAaNa, TOMyCTUMBIN IMana3oH HaCTPOWKHU COCTaBIsieT oT -2.5 B mo

+2.5 B. IlonpoGHOe onrcanre MeToIa HAaCTPOUKH cM. B Ti1aBe HacTpoiika 4acToThl.
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BbIxXoqHOM HIyMOBOH CUTHAJI

Haxwmure na xnapumy Hacrtpolika mcrounmka 1, oTkpoercs mHTepdelc HacTpOUKH
curHanoB. Haxxmure Ha kiaBuiry BoJiHa, BEIOEpPUTE «IIYMEI», B 3TO BpEMs IS HPSMBIX
curHasioB Brl MOkeTe BBIBECTH CHUTHAJ MPSIMOTO TOKA C aMIUIUTYAOW B uana3oHe ot -2.5 B
mo +2.5 B.

® Brikiouaresb KAaHAJ0B
Haxxmute knaBuiny BpIkiIOYaTedb KAHAJOB, BKIIOYUTE WM BBIKIIOYUTE BBIXOJ

curHala.

® Hacrpoiika aMIJIMTYABI
Haxxmute Ha kmaBuly AMIJIMTYA, HACTPOWTE aMIUTHTYAY TEKYIEro CHTHaa, KOraa
COTIPOTHBIICHWE HACTPOCHO KaK BBICOKOE, JOMYCTUMBIM JHMAara3oH HAaCTPOUKH
coctanisieT oT 20 MB 1o 5 B; xorma conporuBnenne 3amano kak 50 €, momycTUMBII
JMama3oH HacTpoiiku coctaBimsser or 10 MB mo 2.5 B. IlogpoOnoe ommcanue

HACTPOWKH CM. B maBe HacTpoiika 4acToThl.

® Hacrpoiika cMemeHnns
Haxmure wHa knmaBumry CwmeleHHe, HACTPOWTE CMEMICHHsI TOCTOSHHOTO TOKa
TEKYIIero CHUTHaJIa, JOMYCTUMBIN IWara3oH HACTPOWKH cocTaBiseT oT -2.49 B mo
+2.49 B, nanHbIi AMANa30H 3aBUCHUT OT 33/IaHHON B TEKYIIUH MOMEHT aMIUIUTYIBI,
yeMm OoIbIlle aMIUIMTYNa, TEM MEHBIIe nuana3oH. Korma ammmuTyna cocrasiser 5 B,
cmemenue paBao 0 B. TlompoOHoe ommcanme MeToJa HACTPOWKH CM. B IJIaBe

Hacrtpoiika 9acTOTbI.
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BbIX01HO BCTPOCHHBIN CUTHAJI

BerpoeHHbIli TeHeparop ciydailHBIX CHTHaJNOB ociuniorpaga cepun DS1000Z
MPEJOCTaBIsIeT 7 BUJOB BCTPOCHHBIX CUTHAJIOB: Sinc, HapacTaHHE MOKa3areseid, CHHKESHUE

nokasareJsiei, AJeKTpoKapArnorpamMma, raycc, JIOpeHil 1 raBepcuHyc.

Sinc
Hwxe nzo0paxkena cxema curHajia mo GpyHkmmu Sinc.

Hapacranue noka3zareJiei
Hioke n3o0pakeHa cxema CHI'Haja 1O (PYHKIIMH HapaCcTaHUs ITOKa3aTeNei.

ExpRisa

CHHIIKeHHe IoKa3aTeJIeil
Hwxe nzo0paxkeHa cxema CUTHaja 1Mo (QyHKIIMK CHYDKSHHUSI ITOKa3aTeleH.
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EspFall
0

DJIeKTPOKapAnorpaMmma

Hioke n3o0pakeHa HMHUTAIHS SIICKTPOKAPIHOT PAMMBI.
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Hwxe nzobpaxkena cxema curnaia mo gpynkmuu ['aycca.
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Hwxe nzo0pakeHa cxema CUTHaja 1Mo (pyHKIMH TaBepCHHYCa.
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hive{n)=0 5*(1-cosx)

Jlopenn
Hwxe nzobpaxkena cxema curtaia mo gpynkmuu JlopeHra
o 10* Latentz
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Haxwmure Ha knasuiry Hacrpoiika mcrounmka 1, oTkpoercs naTepdeiic HacTpoiku
curHanoB. Haxkmure Ha kinaBunty BoJiHa, BEIOEpUTE «BCTPOSHHBIH CHUTHAIDY, B 3TO BPEMS
Bbl MokeTe IpOU3BECTH HACTPOUKY COOTBETCTBYIOLIUX I1apaMETPOB BBIXOIHOIO CUTHaJIa B

3aBUCHUMOCTHU OT TUIIA BBIGpaHHOI‘O BCTPOCHHOT'O CUI'HAJIA.

® Brixox

Haxmute Ha KJIaBUIITY BbIXOIl, BKJIIOYUTC WM BBIKJIIFTOYUTC BbIXOJ CUTHAJIA.

® Bpi0op BCTPOEHHOIO CUTHAJIA

Haxxmute Ha xnaBumry BerpoeHHblit curnas, Ber Moxkere BEIOpaTh 1000 cUrHam u3
7 BCTPOEHHBIX CUTHAJIOB.

® Hacrpoiika 9acToTBhI

Haxxmute Ha knaBumnty HacToTa, HACTPOITE YacTOTy TEKYIIETO CUTHANA, Oy CTHMBIN
Jamna3oH HacTpoiiku coctasnser ot 100 mI' o 1 MTI'm.

Merton 1:

HacTpouTh HEOGXOIMMOE 3HAYCHHE YACTOTE MOKHO IPH MOMOIIX TOBOpoTa 4.
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Meron 2:

Haxmute Ha 42, oTkpoercs nudpoBas KiaBHarypa, IIPH IIOMOINM JAHHOW PyUYKH
b 9

VOpaBJICHUS MOXXHO BBECTH HEOOXOAMMOE 3HAUCHHWE IapaMeTpa W CAMHUIIBI

HU3MEpEHHUS.

® Hacrpoiika aMIIATyIbI
Haxxmute Ha KimaBuiry AMIUIMTYAA, HACTPOWTE aMILTUTYIY TEKYIIETO CHUraja, Koraa
COIIPOTHUBJICHUE OyIIET HACTPOCHO KAaK BBICOKOE, JOMYCTHMBIN IHANa30H HACTPOUKH
coctaBimsier or 20 MB nmo 5 B; korma comporuBneHme HacTpoeHo Kak 50 €,
JIOTTYCTUMBIM Mana3oH HAcTpoiiku cocraBiser or 10 mMB mo 2.5 B. Onucanue

METOIOB HaCTpOeK cMoTpuTe B maparpade HacTpoiika yacToTsl.

® Hacrpoiika HanpsikeHus cmewenuss DC

Haxxmute Ha xnaBunry CMelnieHHne, HACTPOUTE CMEIICHHE MTOCTOSTHHOTO TOKA TEKYIIIETO
CUTHAJIa, JOMYCTUMBIA JHMAara3oH HACTPOWKH cocTaBmsier oT -2.49 B mo +2.49 B,
JAHHBIN JMana30H 3aBUCUT OT 3aJIaHHOW B TEKYIIMA MOMEHT aMILIUTY/IbI, YeM OOJIbIie
aMIUTATYJIa, TEM MEHBIIEe OyJIeT Jrara3oH CMEIICHHUs, KOT/Ia aMILTUTy/a 3a/laHa Kak 5 B,
cMmerenue oyaer coctapnsaTh 0 B. Metonsl HacTpoliku cMoTpuTe B miaBe Hactpoiika

4acToThl.

® Hacrpoiika ¢a3bl HAYAJIBHOT0 Kaapa

Haxxmure Ha xnapumy @a3za Ha4aJbHOTO Kaapa, HacTpolTe a3y Ha4aabHOTro Kaapa
TEKYIIET0 CUTHAaNa, AOIMyCTUMBIN AUAa3oH HacTpoiku cocTasisieT oT 0° mo 360°.
Merton 1:

Hactpouts HeoOxomumyto (hasy HauaIbHOTO KaJpa MOXKHO TIPH IOMOIIIH 40,

Merton 2:

Haxxmure Ha ‘U, oTKpoeTcs nu(ppoBas KIaBHaTypa, MPH TOMOIIM JAHHOH pPYYKH
VOpaBJICHUS MOXKHO BBECTH HEOOXOAMMOE 3HAYCHHWE IapaMeTpa U CAMHUIIBI

WU3MEpPEHUSL.

® Cosnagenne ¢a3

Cornajienue (a3 - 3To omneparys 1Mo OTHOLICHHIO K IByM KaHaiaM. [locie Haxatus Ha
knasunry CoBmaaenue (a3 HEOOXOAMMO BHOBb HACTPOUTH KOH(PHUTYPAIUIO JBYX
KaHaJIOB, a UMCHHO HEOOXOJAMMO 3allaTh 4acTOTy W BbIXOH (a3bl. TakuMm oOpazom,
MOYKHO MPOW3BECTH HaJOKEHHUE (a3 JIBYX CHUTHAJIOB C MICHTUYHBIMH YaCTOTAMH HIIH
CUTHAJOB C YacTOTaMH B KpaTHBIX OTHOIIEHHUsX. [lociie Hauama JHUCKpEeTH3aIuu

ocumiiorpagoM BOJH JIBYX KaHAJIOB, HX CTAOMIBHOTO OTOOPa’KeHUS W TIEPEKIIOUCHHUS
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BBIKJTIOUATEIIS] KaHAJOB MOJKHO YBUAETH, UTO Pa3HUIIA (a3 CUTHATIOB H3MEHIIAch. B 310
BpeMs1 mocie Haxarus kiaBumu CoBmagenme ¢a3 otoOpaxkaeMble ocIuiorpadomM
BOJIHBI aBTOMAaTHYECKH OyOyT BOCCTAHOBJICHBI B pa3sHOCTh (a3 Tekymed (assl JByX

KaHaJIOB.

® Monyasauus
Haxwmure Ha kmaBuiry Momyasinmsi, BKJIIOYHTEC WM BBIKIIOYATE (DYHKIIHIO

monymsnud. [lompoOHoe omucaHue (YHKIUHM MOIYISIMKA OIUCaHO B  IJIaBe

«MoayJJasiuus.

® Hacrpoiika cCONpoTHUBJICHAS

Haxxmure Ha xnaBumry ConpoTHBIeHHE, TAKIM 00pa3oM MOXKHO HACTPOUTH BBEIXOIHOE
COIPOTHUBJICHUE UCTOYHMKA CHTHANA. JIOCTYITHO JUIs BRIOOPA “BBICOKOE COTPOTHBIICHUE”
nim “50 Q7.
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BoIxoaHo# caiy4ailHbIA CUTHAJ

Mmuorue nons3zoBarenu DS1000Z camoCTOSITENbHO CO3[AIOT CIyYalHBIA CHUTHANT U

COXpaHAT Ha BCTPOCHHYIO WM BHCHIHIOIO IIaMATh. CO3I[&HHI:II>1 I10JIB30BATCIIEM

CIIy4allHBIA CUTHAJT MOXET cojiepkath oT 1 1o 16384 equnann nHpopMamuy, a UMEHHO OT 1

To4. 10 16 kTou.

1.

BrIxox

Haxwmure Ha KJIaBHUIITY BBIXOII, BKJIFOYHUTC WJIN BBIKIIIOYUTC BBIXOJ CHI'HAJIa.

Hacrtpoiika 4acToThI

Haxxmute Ha knaBunry YacToTa, HACTpOTE 9acTOTY TEKYIErO CUTHANA, Oy CTHMBIN
nuana3oH HacTpouku coctasiser ot 100 Ml o 10 MI'm.

Merton 1:

Hacrtpowuts 3HaueHNe 4acTOTH MOXKHO TIPU TTOMOIITH TIOBOPOTA L v}

Meron 2:

Haxxmute Ha ‘U, OTKpoeTcs IU(poBas KIaBUarypa, MPH MOMOIIW JaHHOW pPydYKH
VIpPaBICHUS MOXHO BBECTH HEOOXOMMMOE 3HAYCHHE Tapamerpa M CIUHHIIBI

HU3MEpEHUsL.

Hacrpoiika aMIIaTy 1bl

HaxxmuTe Ha ximaBuiry AMIUIMTYAA, HACTPOWTE aMILTUTYIY TEKYIIETO CHUraja, Koraa
COIIPOTHUBJICHUE OyIIET HACTPOCHO KAaK BBICOKOE, MOMYCTHMBIN IHANa30H HACTPOUKH
coctaBimsier or 20 MB nmo 5 B; korma comporuBieHme HacTpoeHo Kak 50 €,
JIOTTYCTUMBIM TMana3oH HAacTpoilku coctaBisger or 10 mMB mo 2.5 B. Onucanue

MCTOAOB HACTPOCK CMOTPHUTC B IJIaBC HacTpoiika 4yacToThbl.

Hacrpoiika nHanpsixxkenusi cmemenus DC

Haxwmure Ha knaBuiry CmelieHHe, HAaCTPOWTE CMELEHHE TOCTOSHHOTO TOKA TEKYIIETO
CUTHAJIa, JOMYCTUMBIM JHMara3oH HACTPOWKH cocTaBmsier oT -2.49 B mo +2.49 B,
JAHHBIN Fana30H 3aBUCHT OT 3aJaHHOW B TEKYIIHH MOMEHT aMIUIMTYIBI, YeM OOIbIIe
aMIUINTYNA, TEM MEHBIIE OyleT TUara3oH CMEIICHHS, KOTIa aMIUTNTy/Ia 3afaHa Kak 5 B,
cMmereHue Oyner coctaBiath 0 B. Mertoapl HacTpoWku cMmoTpure B maparpade

HacTtpoiika 9acTOTHI.

Hacrtpoiika ¢a3pl HaYaJILHOTO Kagpa
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7.

8.

Haxxmure Ha xnapumy @a3za Ha4aJbHOTO Kajapa, HacTpoWTe (a3y Ha4aabHOTro Kaapa
TEKYIIET0 CUTHAaNa, JOIMyCTUMBIN JUama3oH HacTporku coctapisieT ot 0°mo 360°.
Meron 1:

Hactpouts HeoOxomumyto a3y HauaIbHOTO KaJpa MOXKHO TIPH TIOMOIIIH 40,

Merton 2:

Haxxmure Ha ‘U, oTKpoeTcs nU(poBas KIaBHaTypa, MPH TOMOIIM JAHHOH pPYYKH
VOpaBJICHUS MOXKHO BBECTH HEOOXOAMMOE 3HAYCHHWE IapaMerpa U CAMHUIIBI

WU3MEpPEHUSL.

CoBnanenne ¢a3

Cosmagenue (a3 3To omepanus MO OTHOIICHHIO K AByM KaHanam. Ilocie Haxkatus Ha
knapumy CoBmagenne ¢a3 HEOOXOONMO BHOBb HACTPOUTH KOH(PHUTYPAIHIO IBYX
KaHaJIOB, a UMCHHO HEOOXOJAMMO 3alaTh 4acTOTy W BbIXOH (a3bl. TakuMm oOpazom,
MOKHO TIPOM3BECTH HAJIOXKCHHE (a3 ABYX CHTHAJIOB C WACHTHYHBIMH YacTOTAMU WIIN
CHTHAJIOB C 4YacTOTAMH B KpAaTHBIX OTHOIICHMsX. [locie Hauama IuCKpeTH3alyu
ocumiiorpagoM BOJH JIBYX KaHAJIOB, HX CTAOMIBHOTO OTOOPa’KeHUS W TIEPEKIIOUCHHUS
BBIKJTIOUATEIIS] KaHAJOB MOJKHO YBUAETH, UTO Pa3HUIIA (a3 CUTHAIOB H3MEHIIAch. B 310
BpeMs1 mocie Haxarus kiaBummn CoBmagenme ¢a3 otoOpaxkaeMble ocIuiorpadomM
BOJIHBI aBTOMAaTHYEeCKH OyITyT BOCCTAHOBJICHBI B pa3sHOCTh (a3 Tekymed (as3bl JByX

KaHaJIOB.

Bbi16op curnana

BriGepure cirydaiiHbIi CHTHAJI HAa BCTPOCHHOW U BHEIITHEH MTaMSITH.

Co3nanue curaaJja

Ilomp30BaTenlb CaMOCTOSTEIHHO co3gacT CHy‘I&ﬁHBIC CHUT'HAJIBI.

PenakTupoBanue CUTHAJIOB

PenaxtupoBaHue coXxpaHEHHbIX CIIy4allHbIX CUT'HAJIOB.

Monyasuus
Haxwmure Ha kmaBuiry Momydasinusi, BKJIIOYHTE WM BBIKIIOYATE (DYHKIIHIO

Moxymsinnu. IlompoOHoe ommcanue (QYHKIMA MOIYISAIMKA ONMCAaHO B IJIAaBE

«MoayJJasiuus.

Hacrtpoiika conpoTHBIeHHSA

Haxwmure Ha KJIaBUIIY COleOTI/IBJICHl/Ie, TaKNM 06p8.30M MOXXHO HaCTpOUTH
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BBIXOJIHOE COINPOTHBIICHUE HMCTOYHHMKA CHTHasa. JlOCTymHO UIsi BBIOOpa ‘‘BBICOKOE

conpotuBieHue” wim “50 Q7.

Hwmwxke conepxutcss ommcanme merona “Buioop curnana”, “CozjgaHusi curiajia” o

“PeraKTHPOBAHUS CUTHaJIA”.

Bb10op curnaJia

Jis  mpow3BeACHUS BBIXOAA TOJBH30BAaTENlb MOXKET BBIOpPATh CIydallHBIA CHTHAII,
COXpaHEHHBIN Ha BCTPOCHHYIO MaMsATh. HaxxaB Ha kiaBuiry BeIGOp cHrHasia, mpu moMoIm
9 BBIOEpUTE HEOOXOUMBIM CHTHAJ, 3aBEPINUTE JIeHCTBUE HaxarneM Ha BBoa. Taxke Boi
MOXeTe TIPOM3BOANTH PEAAKTUPOBAaHUE BEIOPAHHOTO CHUTHAJA, OAPOOHEe YUTANUTE B IVIaBe

PenakTupoBaHMsl CHTHAJIA.

Co31aH1e CUTHAJIOB

[Tonmp30Bareb 0 HEOOXOAMMOCTH MOXET C(OPMHUPOBATh CIIy4allHbIA curHall. Haxkarue Ha

KJIaBUIIy C03)13Tb CHI'HAJI IPUBEICT K OTKPBITHIO MCHIO (I)OpMI/IpOBaHI/IH CHUI'HaJia.

1. Hacrpoiika ync/ia ToOYeK MHHITHATN3AMUA
[Ipn cozmaHuy HOBOTO CHTHAJIA PENAKTOp CHTHAJIOB B CAaMOM Hadalle aBTOMATHUCCKU
chopMHupyeT BOJIHY ¢ OByMs ToukamH. [lo ymomdanuto Touka 1 Oymet 3adhmkcupoBana
B mo3unmu 0 ¢, Touka 2 — Ha MOJIOBUHE OIPENETICHHOTO IEPHO/IA.
Haxmure ©a wnaumy Toukn MAMmManm3ammm, npn novomm 42 wm
HaBUTAIIMOHHOW PYYKH MPOM3BEINTE HACTPOMKY UMCIIAa TOUCK MHUIIHATU3AINN HOBOTO
curHaja. MakcUMallbHO JOIyCTUMO CO31aTh CiydaiHblid curHan 16384 (16 kpts)

TOYCK.

2. JluHeiiHAsi HHTEPIOJISAIUAS
Haxxmute Ha xnaBumy JIuHelHHasi HHTEPHOJIAUSA, BKIIOYNTE WIH BBIKIIOUATE METO/
WHTEPIOSIIINHI MEKy OTPECICHHBIMU TOUKAMH CUTHAIIA.
® BKJIWOYHMTB: PEIAKTOP CUTHAIOB COCIWHUT JIBE OIPEACICHHBIE TOYKH TIPH

TIOMOIIY TPSIMOU JIMHHH.
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® BuIKJIIOYNTB: PEJAKTOP CUTHAJIOB OyIeT yIep>KUBaTh IOCTOSHHBIA ypOBEHb
SNIEKTPOHANPSDKEHUST MEKAY IBYMsS TOUKaMH, a Tarke Oymer chopMmHpoBaH

CUT'HAJI CTYIICHYAaTOIro BUaa.

3ymmMupoBaHue

Haxmure wxmaBumy 3yMMHpPOBaHHE, BKIIOUHTE WM BBIKIIOUYATE  (PYHKIIHIO

3yMMHPOBAHUSL.

® BkIIOYHTBH: OTOOpKCHHWE B OKHE PEOAKTHPOBAHUS CHTHAJIOB, OTOOpaskaeTcs
TOJIBKO TEKYILAsl TOUKA.

® BpIKIOYNTH: B OKHE PENAKTHPOBAHHS CHTHAIOB OTOOPaXKAIOTCSI BCE TOUKU

HHHUIAATH3aMH.

Tekymas ToUKa

Haxvure Ha xmapumy Tekymiasi Touka, mpu TOMOIIH 4) ym HaBUraLHOHHOM
PYYKH MOXHO BBIOPATh TOYKY, IO KOTOPOH HEOOXOIMMO MIPOU3BECTH PEAAKTUPOBAHHUE B
JIAHHBIA MOMEHT. J[OMyCTHMBIN JUama3oH HACTPOUKH COCTABISAET OT 1 0 Yncsia ToueK

MHUIHAJIN3ALUH.

DJIeKTPOHANPSIZKEHHEe
Haxxmure Ha K1aBumry JJIeKTPOHANPSKEHHE, HACTPONTE 3HAYCHUE HAMPSDKCHUS

TEKyIIeH TOUKH, JOMYCTUMBINA JUATa30H HACTPOUKH cOCTaBisieT oT -2.5 B mo +2.5 B.

Bpems

Haxwmure Ha knaBuiry Bpemsi, HacTpoiiTe MpoIOIKUTENBHOCTD 10 BPEMEHH TEKyLIEi
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TOYKH, JAHHAS HACTPOWKa OTPaHHYMBAETCS BPEMEHEM IMpEenbIIyIIed W Clemyromei

Touyek. Bpems toukn 1 3adukcuponano Ha O c.

7. BcraBka
Haxwmure Ha knaBuiry BeTraBka, 3TO MO3BOJUT BCTaBHTh HOBYIO TOYKY CHTHAJa

MEXAY TEKYIIEH U CIEeAYIOMEeNd TOYKaMHu peJakTHPOBAHUSI.

8. VYmauaenme
Haxmure Ha Ki1aBuIry YaaJieHHe, 3TO IO3BOJIMT YIAINTh TEKYIIYIO TOUKY M3 CHTHaja,
a OCTaBIIMECS TOYKH COCAWHHUTH HCIONB3YEMBIM B JaHHBII MOMEHT METOIOM

WHTEepHOJSIHA. BaxkHO: Touka 1 He MOXKeT OBITh yJaieHa.

9. IIpumenenue
Haxmure Ha knaBumry IIpHMMEHHMTB, 3TO IO3BOJKT NPUMEHWTH PEIaKTHPYEMBIH B

JTAHHBI MOMEHT CHUTHAJI.

10. CoxpaHenne
CoxpaHeHHE CO3[aHHOTO Ha TEKYIIMid MOMEHT CHTHAJla Ha BCTPOCHHYIO WIIH
BHEIIHIOK MamsTh. ECIM B MaMsITH YK€ COXpaHEHbI NAHHbIC CHTHAjda, OHH OymyT

3aKPBITHI.

PellaKTI/IPOBaHI/Ie CHUT'HaJIAa

[Tonmp30BaTennb MOXKET IMPOMU3BOANUTH PECAAKTHUPOBAHHUEC COXPAHCHHBIX CHUI'HAJIOB. Haxxatnem

Ha KJIaBUIILY PeIlaKTI/IPOBaTb CHI'HAJI, OTKPBIBACTCA MCHIO PCAAKTUPOBAaHUA CUT'HAJIA.

1. JluHeliHAsi HHTEPHOJISAUS
Haxxmute Ha xnaBumny JIuHelHHasi HHTEPHOJIAUSA, BKIIOYNTE WIH BEIKIIOUATE METO/
WHTEPIIOJSIIINHA MEKy OTPEICIICHHBIMU TOUKAMH CUTHAIIA.
® BKJIWYHMTB: PEIAKTOP CUTHAIOB COCIWHUT JIBE OIPEACIECHHBIE TOYKH TIPH
TIOMOIIY TPSIMOM JIMHHH.
® BpIKJIIOYUTH: PEAKTOp CUTHANIOB OYJET yAEp>KWBATh IOCTOSTHHBINA YPOBEHb
ANIEKTPOHANPSHKCHUS MEXIY JIBYMsS TOYKaMH, a Takxke OynerT c(hopMHpOBaH
CHTHAJ CTYTIEHYaTOTO BUA.
2. 3ymMmupoBaHue
Haxwmure xiapumy 3yMMHpPOBaHHME, BKIIOUUTE WM BBIKIIOYHTE  (YHKIHIO

3yMMUPOBAHUS.
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® BkiawuyuTh: 0TOOpaXCHHWE B OKHE PEIAKTHPOBAHHS CHTHAJIOB, OTOOpakaeTcs
TOJIBKO TEKYIIasi TOUKa.

® BpIKJIIOYUTH: B OKHE DPENAKTHPOBAHWSI CHUTHAJIOB OTOOpPaKAlOTCS BCE TOYKH
HHULIHATU3AIIH.

Texkymas Touka

Haxxvure Ha xmapumry Tekymiasi Touka, mpu TOMOIIH 4) wm HaBMraMOHHOM

PYYKH MOXHO BBIOPATh TOYKY, IO KOTOPOH HEOOXOIMMO MIPOU3BECTH PEAAKTUPOBAHHUE B

JIAHHBIA MOMEHT. J[OMyCTHMBIN JUarma3oH HACTPOUKH COCTABISAET OT 1 0 Yuesia ToueK

MHUIHAJIN3AINH.

DJIeKTPOHANPSZKeHHe

Haxxmure Ha KmaBumry DJIeKTpOHANPSKeHHWE, HACTPOWTE 3HAUYCHWE HANPSHKECHUS

TEKYIIeH TOUKH, JOMyCTHUMBIN AMAa30H HAaCTPOHUKH cocTaBisieT oT -2.5 B mo +2.5 B.

Bpems

Haxmute Ha xiaBumry Bpemsi, HacTpolTe MPOJOHKUTETFHOCTH TI0 BPEMEHH TEKYIIEH

TOYKH, JaHHasg HACTPOWKa OTPaHMYMBAETCS BPEMEHEM IMPENbIAyIIeH U CIeayromen

Todyek. Bpems touku 1 3adukcuposano Ha 0 c.

BcraBka

Haxxmute Ha xmaBuimy BceraBka, 3TO MO3BONMT BCTaBUTH HOBYIO TOYKY CHTHaja

MEXKIy TEKYIIEH U CIETYIOIeH TOYKaMU PETaKTHPOBAHHUS.

Ynajienune

HaxxmuTe Ha xinaBuiry YaajaeHHe, 3TO TTO3BOJUT YIAIHTH TEKYIYIO TOYKY U3 CHTHANA,

a OCTaBIIMECS TOYKH COCIUHUTH HCIOIB3yeMBIM B JaHHBIH MOMEHT METOAOM

WHTEepNOJSIIHUA. BaxkHO: Touka 1 He MOXKeT OBITh yJaieHa.

IIpumenenue

Haxxmure na knmaBumry IIpuMeHUTH, 3TO TO3BOJUT NPUMEHHUTH PEIAKTHPYEMBINH B

JTAHHBI MOMEHT CHUTHAJI.

CoxpaHenne

Brb1 MokeTe NOKPBITH WIIM TIOBTOPHO COXPAHUTh PEAAKTUPYEMBIN B JAHHBI MOMEHT

CHUT'HAJI.
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Monyasiuus

Monynsmust — 3To Tporiece 100apieHust 00pabOTKH UCTOYHMKA CUTHAJIA Ha HECYIIYIO

BOJIHY, 4YTO ITO3BOJIICT €EMY CTaThb IMOAXOAAIIUM JJId METOZa IEPCaavn KaHajla CUTrHalia, 3TO

TEXHOJIOTHA CICAOBAHUA U N3MCHCHUA HCCYH.IGI;’I BOJIHBI B COOTBCTCTBHH C CUTHAJIOM.

Haxwmute Ha KJIaBHUIITY MOIlyJISII.[I/lH, BKJIIOYUTEC WJIH BBIKIIIOYHUTC (I)YHKL[I/IIO MOOYJIALUNA.

1.

Bri0op THIA MOTYSIIINH

Haxmure Ha KJIaBHUIITY Tun MOAYJIAIINH, HaCTpOﬁTe TUIT MOAYJIAIOWU TCKYIICTO

CHUT'HaJI1a.

Monynsmust o amruiutyzae (AM): MOAYASIMs 1O aMIUTUTYIE — 3TO M3MEHEHHE
aMIUTATYBI  BBICOKOYACTOTHOTO HECYIIEr0o CHTHala B COOTBETCTBHH C
MTHOBEHHBIM H3MCHEHUEM CHUTHAJIA MOYJISIIIHY.

[Tocne BBHIOOpPa MOIYNSAIUKM IO aMIUIHTYJIE MOXHO IIPOHM3BECTH HACTPOUKY
4acTOTHl MOJIYJSIMH IO aMIUTUTYJC W TIIYOMHY MOIYJISIIIHA MOIYJIMPYIOMICH
BOJIHEI.

Yacrora MOIyJIAUM IO AaMIUTUTYAC: HaXMHTe Ha Kiapumy Yacrora
MOAYJISINMM 1O AaMIJIMTYy/Ae, HACTPOMTE YacTOTy MOIYJUPYIONICH BOJIHBHI,
JIOITyCTUMBIA mipenen Hactpodku oT 0 I'm mo 65.5 kI'm, moapoOHee o meroxe

HACTPOMKH CcM. B Ii1aBe HacTpoiika 4acToTEI.

ImyOuHa Mopynsuuu: TIyOWHA MOIYISAIIMU 0003HA4YaeT CTENeHb W3MEHCHUN
aMIUTATYIBI, BBIpaXaeTcss B TMpoleHTax. Haxmure Ha kinaBumy [youHa
MOIYJISIUA, HACTPOWUTE MIYyOMHY MOAyasaiuu AM, JIOMyCTHMBIA Tpenesn
HacTporikn cocrtapimsier ot 0% mo 120%. Ilpu momynsumu 0% BeIXOAHAS
aMIuMTyna OymeT SBIATBCS TIOJOBHHOW ONPEACICHHOTO 3HA4YCHUs, TIpH
Monyisiii - 100%  BbIXOmHAS aMIDIMTyHa OyleT SBIATHCSA OIpPeIeICHHBIM
3HauUeHHEM, Ipu MoAyisinuu 6oinbine 100% BeIxon npubopa He OyIeT MpeBHIIIaTh

10 B nuk-nuk (Harpy3ska 50 Q).

Monynsmust o yactote (FM): oHa M3MEHSET 4acTOTy CHTHAlla C OCHWJUISAIHCH
BBICOKOW YacTOThl B COOTBETCTBUM C 3aKOHOMEPHOCTHIO CHUTHANAa MOMYJSAIUH
(cTermeHb MTHOBEHHBIX HM3MEHEHHH YacCTOThl JUHEHHO CBsS3aHa C CHUTHAJIOM
MOJYJIAIINH), @ aMILTUTYAa OCTACTCS B CTAOMIIBHOM PEKUME MOTYJISIIIHY.

[Tocne BBIOOpa YaCTOTHOW MOIYIIALIMU MOKHO HACTPOHUTH YaCTOTYy MOIYJIALIMU H

CMEIIeHNE YaCTOThl MOAYIUPYIOIIEH BOTHBI:
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YacToTa MOIYIAIUH: HAXMHUTE Ha KiaBunly YacTrora MOAYJSIHM, HACTPOWUTE
YacTOTy MOJYJIMPYIOIIEH BOJNHBI, JOMyCTUMBINA Tpenen Hactpoiiku ot 0 I'p mo

65.5 xI'1, mogpoOHee 0 MeToIe HAaCTPOUKH CM. B TiiaBe HacTpoiika 4acToThl.

CMemieHne YacTOTHL: HaXMUTe Ha KiaBulry CMelleHHe YacTOTBI, MOXHO
HACTPOUTH OTHOCHUTEIBHOE OTKIOHCHHWE HECyImeH YacTOTHl UIS YacTOTHI
MOIIYJIUPYIOIIETO CUTHaNA. JIOMyCTUMBIA TUana3oH HACTPOWKH coctaBiseT oT ()
I'm no 65.5 xI'm.

2. BwpIGop curHaga MOTYJISIUU
Haxwmure Ha kiaBumy Monyaupyomasi BoJHa, Bbl  Moxere BbIOpaTh
CHUHYCOWJIAJBHBIN CHTHAII, IPSIMOYTOJIBHBIN CUTHAN, MAIO00PAa3HBIN CUTHAN U IIyMbI B

KaueCTBE MOAYJIMPYIOIIEro CUrHaIa.
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13 CoxpaHeHnue ¥ U3BJIeYEeHHE

Hacrtpoiikn ocummnorpada, CHrHajbI, H300paKCHHS OJKpaHa, IapaMeTpel W T.M.
MOJIb30BAaTENlb MOXET COXPAaHWTh Ha BCTPOEHHYIO TmamaATh win BHemHee USB
3aIMOMHUHAOIIEE YCTPOUCTBO (Hampumep, (iem-kapra) B pa3IMYHBIX (opMmarax, a TakKe
MOXET TP HEOOXOAWMOCTH NPOW3BECTH M3BJICUCHHE COXPAHEHHBIX HACTPOCK WIIH

CHTHAJIOB.
ConepxaHue TaHHOW TIaBbI:
CucreMa coOXpaHeHHUs

Tkl COXpaHeHUI
CoxpaHeHue ¥ M3BJI€UEHHE HA BCTPOCHHON NAMATH

CoxpaHeHHE M M3BJIeUYeHHE HA BHEIITHEH MAMSITH

YupagsjieHnue THCKOM
3aBoJCcKHe HACTPONKH
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Cucrema coxpaHeHus

Haxwmure xiaBuiny [Storage, 3To OTKpoeT HHTepdelc HaCTpOMKH COXpaHEHUs W

H3BJICUCHMUA.

O6wem BerpoenHoii namstu (Local Disk) manHoro ociimumnorpada cocrasiset 90.5 MO,
MepenHsss maHenb ocHamieHa pazbemMoMm USB Host, mpumMeHUMBIM 171 TIOJCOEIMHEHUS
(bnem-kapThI B IENIAX BHEITHETO coxpaHeHus. [101b30BaTeNlb MOXKET COXPAHUTh HACTPOHKH,
BOJIHBI, OTOOpa)kaeMble Ha JKpaHe, KOHTPOJIBHBIC CHUTHAIBI W T.J. Ha BCTPOCHHYIO HIH

BHEINIHIOK MMamsTh. Bece mojcoenaseMbie (hiem-KapThl MapKHPYIOTCs Kak «Disk Dy.

1 Disk

o Disk D
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Tunel coxpaHeHus

Haxwure [Storage] — Tum coxpaHeHusi, BbIOepUTe HEOOXOAUMBIH THUI COXpAaHEHHUS.
I[lo ymomwammio geiictByer “CoxpaHeHwe rTeomMeTpuueckoro wecra’. Omnmucanue

COXpAaHCHUA U U3BJICUCHUA 110 KAXKXIAOMY THITY CM. HUXKE!

1. Coxpanenne u300pakeHuii

JanHble curHasioB B (GopMmate «.bmp8», «.bmp24y», «.pngy, «.jpg» wim «tiffh
COXPAHSIOTCS HAa BHEUIHIOI mnaMaTh. MOoOXHO 3amarh uMms (aiiia ¥ AUPEKTOPHIO
COXpaHEHUsl, a TaKXe, HCIOJIb3ysl aHalIOTHYHOe uMs (aiima, MOXXHO COXpaHHTh (aii c
napaMeTpamu (.tXt) B Ty e Hanky, QYHKIWH NaHHBIX (aHIIOB ¢ TapamMeTpamMH CXOXHU C

HIKeonuchiBaeMor (yHkimerd CoxpaHeHue nmapaMeTpoB. V3piedeHue u300paKeHHH W

(aiioB ¢ mapamMeTpaMu HEBO3MOJKHA.

[Tocne BRIOOpa TAaHHOTO THIIA!

Haxwmure knmaBuiry @opMaT PHCYHKA, BBIOCpUTE HEOOXOIUMBIA  (opmar
COXpaHEHHS.

Haxwmure knapumy CoxXpaHeHHe MapaMeTPOB, BKIFOUNTE WU BBIKITIOUUTE QYHKIHIO

COXpaHEHHUsI IapaMeTPOB.

CoxpaHeHue pacTpoBOro M300paskeHus OJHOI KJIaBUIlei

Iocie moacoenuHeHUs (ien-kapThl HAKMUTE KIABUIIY IPUHTEpA Ha IepeTHen

IMaHCIIN iéz, OTO IIO3BOJHUT HE3aMCIJIUTCIIBHO COXPaHUTH 1/1306pa>1<eH1/Ie Ha

sKkpaHe B (hopmaTe (png) B KOPHEBOH KaTayor (IienI-KapThl

4. CoxpaHeHHe reOMeTPHYECKOIr0 MecTa
JlaHHBIE CHUTHAIOB B (opMare “*.trc” COXpaHAIOTCS Ha BHEIIHIOI MaMsTh. /laHHBIE
BCEX OTKPBHITHIX KAHAJIOB MOJKHO COXPAaHHUTh B OMHOM (aiine, a mpu 3arpy3ke MOKHO

OTO6paSI/ITL JAaHHBIC CUTHAJIa Ha SKpaHEC.

5. CoxpaHeHue CUTHAJIOB

Jannple curHamoB B (dopMmate “*.wfm” coXpaHSIOTCS Ha BHEIIHIOK TaMsTh.
CoxpaHeHHBIC (aiiiIbl coaepKaT HHPOPMAIIHIO O TAaHHBIX CHTHAIOB 4 aHAJOTOBBIX KaHAJIOB
U TJABHBIX HACTPOWKax ocumwuiorpada, a Takke Bce JaHHBIE B PaBHOM Mepe MOTYT OBITh

BLI6paHI:-I 1 U3BMCHCHBI.
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4. CoxpaHeHHE HACTPOEK
Hactpoiiku ocumiutorpada B ¢gopmare “*.stp” cOXpaHSIOTCS Ha BHYTPEHHIOW WIIH

BHEIIHION namATh. [Ipu 3arpy3ke MOKHO IPOU3BECTH U3BJICUEHNE COXPAHEHHBIX HACTPOEK.

5. Coxpanenue CSV

@aiinbl TaHHBIX CHTHAJIOB OIPENCIICHHBIX KAaHAJOB WM OTOOpa)KaeMBIX Ha DKpaHe
COXPAaHSIOTCS B €MMHIUYHOM (hopMaTe “*.csv”’ Ha BHEIIHIOKO MaMSTh.

Mo>xHO yCTaHOBUTH UMs (haiiiia v MyTh COXPAHEHUS, a TAKKE MOXKHO COXPaHUTH (paiii
COOTBETCTBYIOIINX IapaMeTPOB ¢ ONMHAKOBBIM MMEHEM (*.tXt) B TOT K€ KaTajor, (pyHKIIH
IaHHBIX (ailIoB C IapaMeTpaMH CXOXH C HIDKeonmchiBaeMoi ¢(yHkuueidn CoxpaHeHnmne
napamMeTpos. M3enedenne ¢aitnoB CSV u mapaMeTpoB HEe TOAIEPKUBACTCS.

[Tocne BBIOOpa TAaHHOTO THIIA!

Haxmure knmaBumy IIpoTsiZKeHHOCTH JaHHBIX, BBIOGpHTE “DKpaH”  HIH
“OmneparuBHas namaTh . [Ipu BeiObope “OmnepaTuBHas mamsITh HaxkMmuTe kinasuiry Kanaua n
BbIOEpHTE HEOOXOMUMBIH KaHal (BaXXHO: K BBIOOPY JOCTYIHBI TOJIBKO OTKPBITHIE B
TEKYIIUI MOMEHT KaHaJIbl).

Haxxmure knaBury Coxpanenne mapaMeTpoB, BKIIOUUTE WITH BEIKIIOUUTE (DYHKIIUIO

COXpaHEHUsI IaPaMETPOB

6. CoxpaHenune napamMeTpoB

IMapameTpbl 0TOOpakaeMbIX Ha IKpaHE BOJH COXPAHSIOTCS HA BHEIIHHH HCTOYHHK
naMsaTd B Qopmare «.txty. CoxpaHeHHE MapamMeTpoB BKIOYaeT B ceOsS TEKYLIyo
CUCTeMHYI0 WH(popmManuio o npubdope (Homep Bepcuu I1O u koMIbroTepa, BpeMmsl, aTa U
T.J.), a Takke HHOOPMALUIO O COOTBETCTBYIOIIMX TEKYLIMX HACTpoiikax mpubopa
(cocrosiHMe BBIKIIOYATEICH BEPTUKAJIBHOIO, TOPH30HTAIBLHOTO DEXHUMOB, TpUITEpa,
KaHaJIOB | T.1I.).
BaxxHO: JaHHOE COXpaHEHHE MapaMeTpOB aHAJIOTMYHO MO (QYHKUUSIM C COXpaHEHHEM

n300pakeHuit, coxpanenneM CSV u (aiimamMmu mapameTpos.
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CoxpaHeHMe U U3BJIeYeHUE HA BCTPOEHHON MaMATH

CoxpaHeHne W H3BICYCHHE HAa BCTPOCHHOM MaMSTH TMOANEPKHUBAIOT ‘‘COXpaHEHHUE

HacTpoek” u3 @opmarta coxpaHenusi. Hmke ciemyer mompoOHOe oOmpcaHHe MeToga U

IMMOCJICIOBATCIBPHOCTH COXPAHCHUA U U3BJICUCHUA UX HA BCTpOCHHOﬁ IaMsATH.

1.

CoxpaHeHHe onpeeeHHBIX HACTPOEK OCHILIOrPad)a Ha BCTPOEHHYH) AMSTH
1) TloncoeauHUTE CUTHAI K OCIIHILIOrpady U JOKIUTECh CTAOUIBHOTO OTOOPaKCHUS.

2) Haxwure Storage] — @opMat coxpaneHnus, Boibepure “CoxpaHeHHe HacTpoek”,

3areM Haxkmute COXpPaHUTh, TPU ITOMOIIH A BeIOepute “Local Disk” (Oyner

BBIACJIICHO CHHUM HBGTOM), 3aTEM HAXKMHUTC 0 , OTO TTO3BOJIUT OTKPLITH JIOKaJbHBIA

JTUCK.
3) Haxxmute HoBblii (paiinn, mpy OMOIIY OTKPBIBIICHCS KIABHATYPHI 3a7laiiTe HOBOE

uMs (aiina, moapoOHoe omucanue neiicTBuid cM. B “Co3aHue HOBOIO JIOKYMEHTA

win _ nanku ”. Eciu Ha BCTPOSHHOW MaMSATH YK€ UMEIOTCS COXPaHEHHbIE (aiiibl
JaHHOTO hopMara, mocie BIGopa JaHHOro daiiia mpy moMou %2 3aropsTcs MEHIO
CoxpaHuTh U YIaJuTh, HaxaTHe Ha MeHI0O COXPaHUTH TPOU3BEICT OIEPAIHIO

COXpaHEHUs, B 9TO BpeMs M3HAYAIBHBIA JOKYMEHT OyIeT 3aKpHIT, Takxke Bl Moxkere

HaXaTh Ha MEHIO0 YAAJWTh, 4TOOBl TpPOM3BECTH yaaleHwe. [Ipm momormim L)

BoIOepuTe LMMSEE a 3aTeM, HaXaB HA O , MOXKHO BEpPHYTBHCS Ha HPEIbIIYIINH

YPOBEHb.

HN3Baedyenne onpeneeHHbIX THIOB (aiijIOB HA BCTPOCHHOI MaMsITH
1) Haxwmure Storage — Tum coxpaHeHusi, Boioepure “CoxpaHeHHE HaCTpOeK”,

3aTeM HOKMUTE Ha KJIABHITY 3arpy3ka, IpH MOMOIIN Y BeIOepuTe “Local Disk”,

3aTE€M Ha)XKMHUTC Ha 0 , OTO ITO3BOJIUT OTKPBITH JIOKaJTbHBIA JHUCK

2) Ecnum Ha BCTPOCHHOH MaMATH YK€ HMMEIOTCS COXpaHEHHbIe (ailyibl TaHHOTO
dopmara, npu momom 43 BeIGepHTE HEOOXOANMBII JOKYMEHT, 3aTeM HAKMUTE Ha

KJIaBHITY 3arpy3Ka Il MOATBEPKACHIS BEIOOpA.
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CoxpaHeHue U U3BJICYCHHE HA BHEIIHEH MAMATH

[lepen mpuMeHeHHEM BHEUIHEH MaMSITH TSI COXPAHEHHS W U3BIICUCHHUS, MTOXKaTyicTa,

YIIOCTOBEPHTECh, UTO (pIem-KapTa MpaBWIbHO moacoenuHeHa. CoxpaHeHHe Ha BHEIIHEH

maMsITH TOJNEPXKUBAaeT (aiiipl Bcex THIOB U3 DopMara CcOXpaHeHHUsl, HO TIpU

MIPOU3BEJICHUN W3BIICUCHUI HE IMOMICPKUBAKOTCS THIBI “‘COXpaHEHHE H300paXeHUH’ U

“coxpanenne CSV”. Hmke npeacTaBIeHO MOAPOOHOE ONMUCAHKE MpoIecca COXPaHCHHS U

W3BJICUCHHUS HA BHEIIHEH MTaMsATH Ha MPpUMEPE KCOXPAHCHUC I'COMETPUICCKOI'0 MECTA».

1. Coxpanenue ¢aiijioB onpeneieHHOro ¢popmMaTa Ha BHELIHIOKW (JIelI-KapTy

1)
2)

3)

4)

[MoxcoemuanTe cUrHANI K ocuuiuiorpady v JOXKAUTECh CTAOUILHOTO OTOOPaKSHHS
Haxwmure |[Storage — @opmar coxpaHeHusi, BblOepure “CoxpaHeHue
reoMeTpuyeckoro wmecra”, 3areM Haxmure COXpPaHHTb, TPU TTOMOIIU 4

BeiGepuTe «Disk Dy, 3aTem HaxaTnem Ha 42 otkpoiiTe (uern-kapry.

[Ipu momorwm ) BEIOCpHUTE HEOOXOIUMOE MECTO COXpaHEHHUs. Bo3MOxHO

COXpaHEHHE B KOPHEBOH KaTaJoT ()IEII-KapThl WK B KaKyIO-THOO €ro Marnky.
Baxxno: HaxxaB Ha knaBuiny HoBasi manka, Bl Moxere co3gaTh HOBYIO HarliKy,

MoApoOHOE ONMCcaHue NeUCTBUN cM. B TiaBe “Co3jiaHue HOBOIO JIOKYMEHTa WJIN

nanK .
[locne monTBepkaeHWS BBHIOPAHHOTO MECTa COXPAHEHHWS HAXMHUTE KIABUIIY
HoBslii ¢aiisi, mpy MOMOIIN OTKPBIBIIEHCS KIaBUATYpHI co3maiiTe mMs (aiina,

MoApOOHOE ONMCcaHue NeUCTBUN cM. B TiaBe “Co3jlaHue HOBOI'O IOKYMEHTA W

nanku’. Ecnu Ha (riermi-kapre MMEIOTCS YK€ COXpaHeHHbie (aiibl AaHHOTO
dopmara, mpu momomm 42 BbiGepuTe NAHHBIA (A, 3aropATCS MEHIO
Coxpanuts u Yaauntb. Haxatne Ha MeHIo COXpaHUTh IPOM3BEACT OIEPAIHIO
COXPaHEHUsI, B 3TO BpeMsl HM3HAYalbHBIA JOKYMEHT OyJeT 3aKpbIT, Takke Bl

MOXKETC Ha)XaTb Ha MCHIO Y;[aJme, YTOOBI MIPON3BECTU YIAAJIICHUC. HpI/I IIOMOIIH

i Up. . .
2

) BEIOEpHUTE a 3aTeM, HaXxaB Ha V) , MOXXHO BEpHYThCS Ha

TPEABIAYIUN YPOBEHb.

2. MH3BjeuyeHmue ompeaeeHHbIX TUNOB (paiijioB Ha BHelHeil duieln-kapTe

1) Haxmure [Storage — @opmar coxpaHeHusi, BblOepute “CoxpaHeHHe

TeOMETPUYECKOr0 MecTa”’, 3aTeM, HakaB Ha 3arpy3kKa, Mpu IOMOIIU O
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BeiOepure “Disk D”, 3aTrem HaxMuTe Ha O , OTO TIO3BOJIUT OTKPBIThH

¢dem-kapTy
2) Ecnu Ha druem-kapTe yke UMEIOTCS COXpaHeHHbIe (paiinbl JaHHOTO (hopMara, mpu
nomomr 42 BeIGepuTe HEOOXOMMMBIA TOKYMEHT, 3aTeM HAXKMHTE HA KIABHIIY

3arpy3ka [t IOATBEP KICHUS BEIOOpA.
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YupagsjeHue TUCKOM

Haxwmure [Storage — YmnpapieHue IMCKOM, OTKPOETCS H300paKeHHBIA HIDKE

uHTepQeiic ympaBlIeHUs] TUCKOM, IMPH TMOMOIIH A BBIOCpUTE HEOOXOAMMBIA ITUCK,

BEIODaHHBI B JTAaHHBIH MOMEHT JTUCK OyJeT BBIIEICH CHHUM IBeToM. HakaB Ha 0,

OTKPOHTE BEIOpaHHBIN THUCK

Name

& Local Di
D

ITpu noMoIu MEHIO yIpaBiIeHUs AUCKOM MOXHO IPOU3BECTHU CIEAYIOLIME ONEepaLu:

® Brioop Tuna gaiijioB

Coszganue HoBOro ¢aija WM NanKu

Ynaaenue daijia MM NANKH

IlepenmeHoBaHue (haijIa NN MANKH

OunieHne JOKAJbHON NaMATH
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Bb10op Tuna ¢aiina

Kpome TumoB ¢aiinos n3 ®opMaTta coXpaHeHHs, HEKOTOpBIe (hailiel, HaNpaBlICHHBIE HA
IPOJIBUHYTOE MPUMEHEHHE, TaK)Ke MOTYT OBITH OTOOPa)KeHBI IIPH MTOMOIITH OCITLIorpada,
coxpaHeHbI U u3BieueHbl. K npumepy, hainel HopM gomyckoBoii poBepku (*.pf), daitnsl
3amucu curHaioB (*.rec), daiinpl oOHOBICHUA (*.rgl), daitner mapameTpoB (*.txt) u daiins
OMOpHBIX curHanoB (*.ref).

Haxxmute — Ynpasjenne qackoM — Tum ¢aiinaa, 5To MO3BONUT BEIOpATh
HeoOXoauMmblid  ¢opmar (daiima. [lo ymomwanuio pgedictByer “*.*”. [lpm Tekymei
IUPEKTOPUH HA TEKyIIeM IHCKe OymyT O0TOOpakaThCs TOJBKO (haliibl, COBMECTUMBIC IO

TUmy ¢ cyhHUKcoM HauMEHOBaHUS (aiina.

CrpaBo4Huk none3osarens DS1000Z 9



13 Coxpanenue u RIGOL

Co31anue HOBOIO AOKYMEHTA WJIHN MaNKH

JeticTBus ¢ mankoil (AupeKkTopuel) NeHCTBUTENBHBI TONBKO Ha BHemrHed mamstu. [lepexn
UCIIONIF30BAHMEM BHEIIHETO JHMCKa YIOCTOBEPHTECh, YTO (rem-kapra IpaBHUIIEHO

[IOJCOEIUHEHA.

Cuauana Haxxmute [Storagel — YnpasjieHHe IMCKOM, TIPU TOMOIIA O BEIOCpHTE

U OTKpOWTE BHYTPEHHIOI MaMmsATh wiu BHemHWH auck “Disk D”; 3arem BbiOeputTe THI
(baiiira, KOTOPBIN HEOOXOIUMO CO3/IaTh; B MIOCICHHIA MOMEHT BBEIOSPHTE MyTh K (hailiry Hiu
JTUPEKTOPUH, KOTOPBIE HEOOXO0AUMO c03/aTh. [10 yMoTuaHuIO IeHCTBYET KOPHEBOH KaTajor
(bem-KkapThl.

3arem Haxwmute KkiaBum HoBwlid ¢aiin win HoBasi mamka, oTKpoercss HIKe

n300pakeHHBIN HHTEpdEIiC.

JanHbI ocumyutorpad moJaepKUBaeT METOABI BBOJA HA KUTAWCKOM H aHTIHHCKOM
s3bIKax. MIMs aiia nim mamkyu MOXKeT COCTOSITh U3 OyKB, U(p, HIKHETO ITOTICPKIUBAHNS,
npoOeoB M HeporaudoB, JIMHA CHMBOJIOB orpaHmyeHa 64 Oaiitamu. Hwuke cremyer
MoOYepeIHOE OMUCAHWE BBOJA MMEHHM (paiia WM ManKd Ha aHTIMICKOM W KUTalCKOM

SA3BIKaX.

Hanomunanmne
B mporecce BBOJa MMEHM pa3iUYHBIE YYacTKU OIepaluii BEIOMPAIOTCS BCeTAa uepes

MCHIO, 3aTE€EM IIOBOPOTOM 0 BI)I6I/IpaeTC${ H606XOJII/IM06 COACPIKAaHNE, a HAXKATUEM Ha

O BBOJIUTCSI BEIOpAHHOE COJIEPIKAHHME.
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BBox Ha aHIIMiicKOM sI3bIKe
[Tpumep: co3naiite daiin iy manky ¢ umeHeM “Filename”.

1. Haxxmute Ha xnasunry KinaBuatypa.

1) Ilpu momorm L9 BEIOEpHTE MeToJl BBoAa “En” W cocTosiHWE BBOJA 3arilaBHBIX

6yKB “aA”‘

2) [Tpu nomomu O seesmre O0ykBy “F”. Ecnu BBOJ OIIMOOYCH, MOXHO, HaXKaB Ha

KJIaBHUIITY YnaJme, MPONU3BECTU yAAJICHUC YK€ BBCACHHOTO CUMBOJIA.

3) Ipu nomomu \ BBIOEPHUTE COCTOSIHUE BBOJIAa CTPOYHBIX OYKB “Aa”.

4) Ipu momommu *  BBeamTe ocTaBImHECS OykBHI “ilename”.

V4acTok BBOJIA HIMEHH Kitauarypa Iepextodenne KpymHoro/Menkoro mpudra IlepekiodeHne MeToaa BBoxa

2. B npouecce BBoga uMeHu Brl Moxere, HaxaB Ha kiaBuiry MM, BeIOpaTh “YdacTok

BBOZAa MMEHHM M IpPU IOMOILU O nepeMeIaTh Kypcop, 3aTeéM HakaB Ha KJIaBUILY

y[laJII/lTb, 10 OJHOMY yAaJIUTh CUMBOJIbI, HAXOOAIIUECA CJIEBA OT Kypcopa.

3. Ilo 3aBepureHnH BBOAA HAXKMUTE KiaBumny IoATBepANTH, ocuiorpad co3IacT ManKy

WK (paliil yCTAaHOBIICHHOTO THITA C TAHHBIM HMEHEM B TEKYIICH AUPEKTOPHH.
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BBox Ha kuTaiickoM sI3bIKe
[Ipumep: co3naiite daiin wiu nanky ¢ umenem “ 347,

1. Haxxmure xnasumry KiaBuartypa.

1) Ilpu momornm %) BBIOEpUTE MeTona BBoja “‘Kwuralickuit”. BaxHo: B MEHIO B

MpaBOM YacTy SKpaHa J00ABUTCS MYHKT “‘Ueporndbr’.

2) IIpu momomu ) BBEAWTE TpaHCKpumuio “wen”. Eciu BBOA TpaHCKPUIITUH

ommboYeH, HaXXaTHEeM Ha KIABUINY YAAJUTh MOXHO YAAIUTh YK€ BBEACHHYIO
Tparckpunimio. [lociie BBoga “wen” B “ydacTke BBOAa HEpOrNIN(OB” TIOSBUTCS CEpUS

HEepOTITU(OB.

3) HaxxmuTe knaBuiry Meporiamgsl, npu momMomu O BBIOEpHTE U BBEUTE “ 7.

4) Ananoru4HeM MeToI0M BBeauTe “ff7 1 ¢

VyacTok BBOJA TPAHCKPHIILMH Y4YacTOK BBOJA MMEHHM  YuacTok BbiOopa mepornud.  Kiasuarypa Ilepexn. kpym./menk. mpudra Ilepex.

2. B npouecce BBoga uMeHd Brl Moxere, HaxaB Ha kiaBuiry MM, BeIOpaTh “YdacTok
BBOJa MMEHM’, 3aTeM Ha)XKaB Ha KIABUIIY YHAJUTh, 110 OJHOMY YJAJIUTh CHMBOJIBI

JJaHHOT'O y4acTKa, HaXOJAIIHEcs ClieBa OT Kypcopa.

3. Ilo 3aBepureHnH BBOAA HAXKMUTE KiaBumny IloATBepANTH, ocuuiorpad co3IacT ManKy

WK (paiiil yCTAaHOBIICHHOTO THITA C TAHHBIM HMEHEM B TEKYIICH AUPEKTOPHH.
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RIGOL

Ynanenue ¢aiijia niid Nanku

JleticTBusT ¢ TamkaMd ~JCHCTBHUTEIBHBI  TOJBKO
WCTIOJIb30BAHWEM  BHEIIHEH TMaMsATH  yOeJHTech,

MIOACOEINHEHA.

1. Ynanenue ¢aiina Ha BCTPOCHHOH MaMsATH

Ha BHemHeW mamsaTu. llepen

910  (Uem-kapra  MPaBHIBHO

1) Haxmvure [Storage — YmnpapjieHHe AUCKOM, TP TIOMOIIU O BEIOCpHTE W

OTKpoiiTe JIoKabHBIH Juck “Local Disk™.

2) Haxxmute xnasumry @opmar (aiiiia, Beidbepute i (aiiia, KOTOPEI He00X0IUMO

yAAJIUTh HA ONIEPaTUBHON MaMSTH.

3) Ipu nomomu \ BEIOEpHTE (haiis, KOTOPBIA HEOOXOAUMO YIAJHTh.

4) Haxmure Ha kiaBumy Yaaauth —> IloaTBepauTh, 3TO MO3BOIUT YIAIHThH

BBIOpaHHBIH (aii.

2. Ynanenue ¢aiina Wiy Mankyu Ha BHEITHEW aMSITH.

Haxxmute [Storage] — VYmnpaBiieHHe ANUCKOM, TPH ITOMOIIH V) BeIOCpHUTE H

oTkpoiite BHemHUH auck “Disk D”. Bo BpeMs ynanenus ¢aiiia Win Nanky mpu ITOMOITH

\ BbIOepuTe (DAl WM MManKy, KOTOphle HEOOXOJMMO YJAJIMTh, 3aTEM Ha)XxaB Ha

kiaaBuiry Yaaauth ~> [MoarBepanThb, IPOU3BEIUTE YaAAICHHUE.

CrpaBouHuk none3osarens DS1000Z

13



13 Coxpanenue u RIGOL

IlepenMmeHnoBanue ¢aiiia MM MANKH
JleficTBHST 1O TIEPEeMMEHOBAHWIO IEHCTBUTENBHBI TOJNBKO Ha BHEIHEeW mamstu. [lepen

HCIIOJIB30BAaHUECM BHCITHETO JHUCKA y6CIII/ITCCB, 4qTo (bnem—KapTa IIpaBHUJIbHO ITOACOCANHEHA.

Haxmure [Storage] — VYmnpaBiieHHe ANUCKOM, TIPH ITOMOIIH V) BeIOEpHUTE H

oTkpoiite BHemHMA auck “Disk D”. TIpogomkas HCmons30BaTh O , BeIOepuTe (aiin wim

[arnky, KOTOpble He0OXOJMMO TIEPEUMEHOBATH, 3aTeM HakMuTe Kiapuiny IlepeMMeHOBATD,
3TO OTKpOeT HuHTepdelc MepeHMeHOBaHus, MOAPOOHOE OMKCaHHEe MeToaa JaHHOI

omepanuu cM. B riase “Co3/ianne HOBOTO JIOKYMEHTA WIN NANKH .

Ouniienue JOKAJILHON NaMATH

Haxmure [Storage] > Vmpasiaenme muckom, nocie BbeiOopa “Local Disk” Haxmmute
Be3onacHas ouncTka ~> IloATBepANTD, 3TO TO3BOJIKUT YAAIUTh BCe (Baiibl 1 HACTPOMKH,
COXpaHEHHbIC Ha JIOKAJHHOM MaMATH, B TO K€ BpeMs mpuOop OymeT BOCCTAaHOBICH Ha

3aBOJICKHE HACTPONKH.
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RIGOL

3aBoacKkue HACTPOUKH

Haxarue na [Storage > HacTpoiKH 1O YMOJYAHHIO MO3BOJIHT BOCCTaHOBHUTDH

ocrruIorpad B COCTOSTHHE 3aBOJICKAX HACTPOCK, MOJIPOOHEE CM. B TaOJIHIIE HIKE.

Tabm. 12-2. 3aBoackue 3HaYEHUS

ITapamerp

3aBojcKoe 3HAYEHHE

TopuzonTanbuas HacTpoiika (HORIZONTAL)

Bepruxanasnast nacrpoiika (VERTICAL)
HacTtpoiika nonyyenus (Acquire)
Hacrpoiika Tpurrepa (TRIGGER)
HacTtpoiika oto0paskenus (Display)
HcTounuk curnaja (Source)

HacTtpoiika kypcopa (Cursor)

HacTtpoiika coxpanenus (Storage)

HacTtpoiika Bcnomorareasnsix gpynknuii (Utility)

Hacrpoiika apudmernyeckuii onepauuii (MATH->Math)

IporokosbHoe aekogupoBanue (MATH- lekoaupoBanue 1//{exoquposanne 2)

Hacrtpoiika koHTpoJibHBIX curHajoB (REF)

TopusonTanbHas HacTpoiika (HORIZONTAL)

Topu3oHTaEHAS BpEMCHHAS pa3BEepTKa 1 MKc
T'opusonTaneHOE cMelLeHHe Oc
OTi0)XeHHOE CKaHUPOBAaHUE BBIKJI.
Tun BpeMeHHOM pa3BepTKU Y-T
Bepruxaasnast Hactpoiika (VERTICAL)
BeprukanpHas mkana 200 mB
BeprukansHoe cMenieHne 0B
Brixarouarens CH1 BKJL.
Brikarouarens CH2 BBIKIL.
Brixarouarens CH3 BBIKIL.
Briximouarens CH4 BBIKJI.

Crenka KaHaJIoB

TTocTOSIHHBIN TOK

OFpaHI/I‘IGHI/Ie IMOJIOCHI IPOITYCKaHUA

BBIKII.

Yucno nmpobHUKa

1X

CrpaBo4Huk none3osarens DS1000Z
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13 Coxpanenue u RIGOL
IIporuBodaza xanana BBIKJI.

[kara xoneGanuit I'pybas HacTpoiika
En. usm. xananos [B]

Hactpoiika noay4enus (Acquire)

Meron nonyyeHus OOBIYHBIN
Sin(x)/x BBIKJI.

I'myOuna namsitu ABTOMAaTHYECKH
Hactpoiika tpurrepa (TRIGGER)

Tum Tpurrepa 3amnyck 1o GppoHTy
Br16op ncrounnka CH1

Tum ¢pponTa [epennanii ppoHT
Merton Tpurrepa ABTOMAaTHYECKH
Cuernka Tpurrepa ITocTosiHHBIM TOK
BripaBHUBaHME Tpurrepa 16 HC

CHikeHne nryma BBIKJI.

Hacrpoiika oro0pas:kenus (Display)

Tun oroOpaxeHus Bexrops!
MuepuroHHOCTH MunumanbHast
SpKOCTh CUTHAJIOB 50%

Cerka 3KpaHa 5

SprocTb ceTkn 50%

HcTounuk curnaja (Source)

Brixon BBIKJI.
OTtoOpaxkeHHe COCTOSHUS BBIKJI.

Hcrounuk 1

Bonna CuHycouJiaIbHBIA CUTHAT
Brixntouarens kaHana BBIKII.

Yacrora 100 '
AwmmnTyna 1.000 B
CMmemienue 0.00B

HawansHas daza 0.00°

Monynsiust BBIKJL.
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13 Coxpanenue u RIGOL
ComnpoTuBieHne Bericokoe conpoTuBnenne
Hctounnk 2

Bonna CuHycouanbHbIA CUTHAI
BeIxuttouarens xkanana BBIKJI.

Yacrora 100 xI'g

AmMmuuTyna 1.000 B

CwMmerieHue 0.00B

HavanbHas daza 0.00°

Mogynsuust BBIKJI.

ComnpoTuBnenue Bbricokoe conpoTHBIeHUE
Hactpoiika kypcopa (Cursor)

Pexxum kypcopa | BBIKJI.

Py4noii

Tumn xypcopa X

Hcrounuk CH1

lopu3oHTaNBHEIE €11. U3M. c

CurA -4*] MKc

CurB 4*1 MKc

OrcnexnBanue

Kypcop A CH1

Kypcop B CH1

CurA -4*1 MKc

CurB 4*] mKc

Hacrpoiika coxpanenus (Storage)

Tun coxpaneHus CoxpaHeHne 1300pa>KeHUs
HacTtpoiika BcnomorareabHbIX Gynknuii (Utility)

Hacrpoiika pazsemoB

Tun cereBoii KoHPUTYpaLK ‘ DHCP, aBromaruueckuii IP
3ByK

3ByK ‘ Brrka.

JlonyckoBasi IpoBepka

Tect pa3penieHus Brix.

Hcrounnk CHI1

CnpaBoynuk nosb3osatens DS1000Z 17
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Omneparmn Brix.
Topu3oHTaNEHOE pPEryINpOBaHHE 0.24 nem.
BeprukansHoe perynupoBaHue 0.48 nen.
Crarucruka Boixo.
BrIxon u octaHoBKa Brikn.
Brixon Heynauno
Beixog Aux Breiki.

Hacrpoiika cuctembl

BeprukansHoe pacimpenue

‘YpoBeHb 3a3eMIICHUS

PerynupoBanye pyu MOIKIIOYCHAN

DJICKTPHUYICCTBA

[Ipomwuibie 3HaUeHUS

Hacrpoiika apudpmeruyeckuii onepauuii (MATH->Math)

Omneparmn ‘ Brix.
A+B

Onepauuu Briki.
Ucrounuk A CH1
Ucrounuk B CH1
CwMmerienue 0B
[Mkana 500 mB
A-B

Onepanuu BBIKJI.
Hcrounnk A CH1
Hcrounuk B CH1
CMmemienue 0B
[Mkana 500 mB
A*B

Onepauuu BBIKJL.
Ucrounuk A CH1
Ucrounuk B CH1
CwMmerienue (1R0)
[Mkana 500 mU
A/B

Onepanuu BBIKJI.
Hcrounnk A CH1
Wcrounuk B CH1

CrpaBo4Huk none3osarens DS1000Z
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CMmemienue ou
[Mkana 500 mU
FFT

Onepauuu BBIKJIL.
Hcrounuk CH1
CwMmemenne 0 n6/B
kana 500 mn6/B
IlenTpanbHas yacrora 5SMI'g
TopuzoHTanbHas mIkana 5 MI'y
OtoOpakeHue ITonoBuHa ’xpana
En. usmepenus 116/16m
A&&B

Omneparmn BBIKII.
Hcrounnk A CH1
Ucrounuk B CH1
CMmemienue ou
[xana 500 mU
ITopor A 0B
ITopor B 0B
A|B

Onepanuu BBIKJI.
Hcrounnk A CH1
Wcrounuk B CH1
CMmemienue ou
[Mkana 500 mU
ITopor A 0B
ITopor B 0B
A*B

Onepauuu BBIKJIL.
Uctounuk A CH1
Ucrounuk B CH1
CwMmerienue ouU
[Mkana 500 mU
ITopor A 0B
ITopor B 0B

1A

CrpaBo4Huk none3osarens DS1000Z
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Omneparmn BBIKII.
Hcrounnk A CH1
CMmemieHue ou
[xana 500 mU
ITopor A 0B
intg

Oneparuu BBIKIL.
Uctounuxk CH1
Cwmemienue ou
[Txana 1 WU
diff

Oneparmn BBIKII.
Hcrounnk CH1
CMmemienue ou
[xana 2 MU
sqrt

Onepauuu BBIKJIL.
Uctounuxk CH1
CwMmerienue ouU
[Mkana 100 mU
Ig

Onepanuu BBIKJI.
Hcrounnk CH1
CMmemienue ou
[Mkana 100 mU
In

Onepauuu BBIKJIL.
Ucrounuk CH1
CMmemieHue ou
[Mkana 100 mU
exp

Oneparuu BBIKIL.
Hcrounnk CH1
Cwmemienue ou
[Mkana 100 mU
abs

CrpaBo4Huk none3osarens DS1000Z
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Omneparmn BBIKII.
Hcrounnk CH1
CMmemieHue ou
[kana 100 mU

IporokosbHoe nexonqupoanne (MATH- [lexonuposanue 1//IexonnpoBanue 2)

Hexonep RS232
JexonupoBanue BBIKIIL.

®dopmar ASC
MapansensbHoe

CLK CH1

Tum pponTa [epenanii ppoHT
BbutHOCTH IIMHBI 8

Bit X 0

Kanan CH1

RS232

X CH1
ITonspHOCTH IlonoxxurenbHas NOJIIPHOCTD

CxkopocTh B 6omax

9600

RX OFF

Paspsin 6utoB LSB

burHOCTE TaHHBIX 8

KoneuHplii 6ut 1

MeTtoz KoHTpoJIs HET

12C

CLK CH1

SDA CH2

Tun agpeca OOBIYHBIN

SP1

Pexum Ilo mumuty BpeMeHun
CLK CH1

MISO OFF

MOSI CH2

®poHT Ilepennuii GppoHT
TlonsipHOCTH N

Jlumut 20 Mkc

CrpaBo4Huk none3osarens DS1000Z
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[Tupuna 8

Pa3psig 6uroB LSB

Kondurypauus nexonnpoBanus

OTtoOpaxxeHre METOK BKJL.

OTtoOpaxkeHHe IUHEI BKJL.

OtobpaxeHue Gopmara BKJL.

OtoOpaxeHue paspsiaa oura BBIKJI.

OTOOpakeHUE NIUPUHBI BBIKJI.

HcTounnk nqaHHbIX T'eomeTpuueckas mo3uius 3KpaHa

Jlramna3oH ekoIupoBaHus MaxkcumanbHbIi

Hactpoiika koHTpo1bHBIX curHaJI0B (REF)

Hacrtpoiika kanama Refl

Tekymuit KaHax Refl

Br16op ncrounmnka CH1

CMmemieHnue 0 mxB

[xana 200 mB

Hactpoiixa nsera Caemino-cepslil

CrpaBo4Huk none3osarens DS1000Z 22
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14 HacrTpoiika QpyHKIMI CUCTEMbI

Conep:xanrie JTaHHOW TJIaBBI:

B Kondurypanus yiajJeHHOro narepdeiica

| Z!aHHI)Ie CUCTEMBbI
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Kon¢urypanus yrajieHHOro uarepgeiica

DS1000Z mpu momonu muH LAN u USB moxer npoussomuts cBsizb ¢ [1K. Tlepen
IPUMCHEHUEM YNAJIEHHOTO HHTepdeiica 03HAKOMBTECh C HIDKECICHYIOIINM OIHCAHUEM

KOH(HUTYpaui COOTBETCTBYIOMINX Pa3beMOB.

Hacrpoiika LAN

Hasxmute |Utility) > Hacrtpoiika passemoB > Hacrtpoiika LAN, otkpoercst untepdeiic
HacTporiki LAN. Bel MokeTe mpoCMOTPETh COCTOSTHIE TTOAKIIOUCHNS K CETH M TTapaMeTPhI

KOH(UTYpaluu CEeTH.

CocrosiHHE CceTH

atus ;. Met Config

Tim worpurypatun exymero [P IFCantin 1ype © OHCP IP Config
Anpec MAC ¥ © 0011

Wnentudukarop VISA

IF Adidre

Cocrosne THna KoHdurypamum IP Auta P -

SubMet:

Static [P :

CocrosiHue ceTH

[Ipu momomu cereBoro kabeisl MOJACOCAMHUTE ocIuniorpad k Bamell nmokambHON
cetu. CereBoii pa3beM ocmwniorpada HaXOAWUTCSA HA 3aJHEH MaHenu. B cOOTBETCTBUU C
TEKYIIIUM COCTOSHHEM ITOJICOCTMHEHIS K CeTH ocIpuuiorpad OyZeT BBIIABaTh pasiIMyHbBIC
HAITOMUHAHUS:
® Cetb chopmuponana yaauno! (Net Config Success!)
[Momyuenwue IP... (Acquire IP...)
Koudmukr IP! (IP Conflict!)
Her coenunenus! (Unconnected!)
Koudurypamms DHCP e ynanace! (DHCP Fail!)

CrpaBo4Huk none3osarens DS1000Z 2
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® Urenue cocrossHus He ynaiock! (Read Status Fail!)

Tun kondurypauuu IP (DHCP)
Tumom konduryparmuu aapeca IP moxer OviTh DHCP, aBromarmyeckuit [P wim
crarnueckuii IP. [Ipu pasubix THnax xoHpurypanuu [P oTmugaroTcs MeTopl KOHQUTYpaITuu

napameTpoB ceTH kak [P agpec u apyrue.

Haxwvure xnaBumy Tunm koH(pHrypanum, mpy IOMOILIU O BelOepure “DHCP”,

3aTeM HaXkaB Ha 0, noaTBepAuTe BeIOOP AanHoro tuma. Korma pelictByer tunm DHCP,

cepsep DHCP tekymieli cetn mpou3BoAuT KoHMUTYypanuto anpeca IP u npyrux mapameTrpos

CeTH JUIA ocIIIuIoTrpada

Tun konurypanuu IP (aBromaruveckuii IP)

Haxwvure Tun kon$purypanuu, npy oMoy O BbIOepUTE “aBTOMarndeckuit [P,

3aTCM Ha)XXaB Ha 0 , HOATBEPAUTE BI>I60p nanHoro Ttumna. Korja I[eflCTByeT THII

aBTromarudeckoro [P, DHCP momkeH OBITH BBIKIIOYEH BPYYHYIO, B NPAaBOM YacCTH 3KpaHa
nobaesarcs Mero o3 u DNS, moms30BaTelh MOKET CAMOCTOSTENBHO 3a1aTh IILTIO3 U
aapec cepsepa DNS ans ocmiorpada. B pexxume aBromarmueckoro IP ocnmmorpad B
COOTBETCTBUU C TEKyllel KOH(MHUTypamuedl ceTh aBroMarWdecku moiydaeT IP aapec ot
169.254.0.1 mo 169.254.255.254 n mogmacky cetn 255.255.0.0.

Tun kondurypauuu IP (cratuuecknii IP)

Haxxmure Tunm kondpn allMH, TIPH TTOMOIIU O BeIOepuTe ‘“‘crarmueckuii IP”
b b

3aTCM Ha)XaB Ha 0, IMOATBCPAUTE BI>I60p nanHoro tuna. Korma I[eﬁCTByeT JIAaHHBINA THUIT

BpyuHyto Beikimounte DHCP u aBTomarmueckuii 1P, B mpaBoii yactu skpaHa J00aBATCS

mento IP agpec, Ilonmacka ceru, Illaro3 1 DNS. B 310 Bpemst monbs30BaTenib MOXKET 331aTh
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cobctBennsie IP anpec u nqpyrue mapaMeTpsI ceTr st ocuuiIiorpada.

Hacrpoiika agpeca IP
®opwmar anpeca [P crnemyrommii - nnn.nnn.nnn.nnn, Tpeens! mepBoi rpymmsl nnn ot 0
mo 223 (xpome 127), mpenmensl apyrux Tpex rpymm nnn ot 0 mo 255. Pexomenmyercs

3anpocuTs AoctynHbsli [P anpec y Bamero cereBoro aaMuaACTparopa.

Haxmure Agpec IP, nmpu nomomu O BBenuTe HeoOxomaumbrd anpec IP. Jlannas

HACTpoiiKa OyleT CcoxXpaHeHa Ha JHEPrOHE3aBUCHMON TAaMITH, €CITU MPOU30UIET

PeryjaupoBaHue npu O6pLIBe OJICKTPONMUTAHUA

BEI MOKeTe HACTPOUTH KOH(PHUTYPALIUIO CHCTEMBI OCIIIIUIOTpada, KoTopas OyAeT U3BIICUCHA
IIPY TIOBTOPHOM HOAKITIOUCHNH SJIEKTPOIUTAHMUS TIOCIIE OOPBIBA ANIEKTPOITUTAHNUSI.
Haxwmure — Cucrema — PeryinpoBaHue npu o0pbiBe 3J1eKTPONMTAHUS,
BEIOEpUTE “TIpenbinyiee 3HaYeHne” (10 YMOIYaHUIO) HITH ““HACTPOUKH 110 YMOJTYaHUIO .
® Jlpenpinyniee 3Hau€HWE: BOCCTAHOBIEHME HACTPOEK CHCTEMBl Ha 3HAYEeHMS,
JIEHCTBOBABIINE ITPH TIOCIEAHEM OOPHIBE AIIEKTPOITUTAHUSL.
® HacTpoliku 10 yMOIYaHUIO: BOCCTAHOBJICHHUE 3aBOJICKUX HACTPOEK CUCTEMBI.
, TO UCIIOJIB30BAThCs OYAyT HACTPOUKH “TIPEIBIAYIIETO 3HAYCHUS’, TIPH IO CIEYIOMEM
BKImtoueHnH kommbioTepa DHCP u  ABromarmueckmii IP  OynyT HaxoauThes B

BBIKJTFOYCHHOM COCTOSIHHH, OCITMIIIOrpad aBTOMAaTHUECKH 3aKadaeT HaCTPpOeHHBIHN anpec IP.

Hacrpoiika nonmacku cetu
dopmar moaMacku CeTH CIeAyIOMi - nnn.nnn.nnn.nnn, rae npeneist nnn ot 0 go 255.
Pexomenmyercss 3ampocuTh JOCTYNHYK) TIOAMAacKy ceTH y Bamero cereBoro

aJIMHHHUCTpPATOPA.

Haxmute IMogmacka CE€TH, IIpU IIOMOIIH 0 BBCIUTC HCO6XO,Z[I/IMYIO moaMackKy

cetu. JlaHHas HacTpoiika OymeT coxpaHeHa Ha OSHEProHE3aBUCUMOW TIaMATH, €CIH

npousoiiier 00pPLIB _ 3JIEKTPONMTAHUS, TO MCIOJIb30BaTbcs OyayT HACTpOHKHU

“mpenpIayIiero 3Ha4deHus’, TpH MocleayiomeM BkiIodeHnn kommbioTepa DHCP n
ABTromMaTnyeckuii IP OyayT HaXoAWThCAd B BBIKIIOYCHHOM COCTOSHHH, OCIHIIIOrpad

ABTOMAaTHUYC€CKU 3aKa4aCT HACTPOCHHYIO ITOAMACKy CETH.

Hacrpoiika muiro3a
B pexumax aBromarndeckoro [P u crarngeckoro I[P Ber MoxkeTe HACTpOUTH ITIO3.
@dopmar nuIro3a CIeayofi - nn.nnn.nnn.nnn, TpeAensl nepBoi rpynmsl nnn ot 0 10

223 (kpome 127), mpenensl npyrux Tpex rpymm nnn ot 0 qo 255. PekomeHmyercs 3anpocuTh
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JIOCTYIIHBIH ajipec 1muTo3a y Bariero ceTreBoro aiMMHHUCTPATOpA.

Haxxmute knapumry I3, npu momMoniu O BBEJNTE HEOOXOAMMBIH aJpec ILT03a.

JlanHass HacTpoiika OyleT COXpaHeHa Ha 3HEPro3aBHUCHMOW MaMATH, €CJIH IMPOU30HIeT

00pPBIB 3JIEKTPONNTAHUSI, TO UCITOJIE30BAThCSA OyMyT HACTPOHKH “TIPEIbIYIIEro 3HAYCHUS,

nmpu  nocienyromeM BkiaoueHun kommbiorepa DHCP u ABromarmueckmii IP Oynyt
HAXOMUTHCS B BBIKIIOYCHHOM COCTOSHHHM, OCIHJUIOrpad aBTOMATHYECKH 3aKadacT

HAaCTPOCHHBIN aJipec MUTI03a.

Hacrpoiika cepBepa 10MeHHBIX HMEH

B pexumax aBromarmueckoro IP u crarmueckoro IP Bwi moxere HacTpouth aapec
cepBepa JIOMEHHBIX MMEH.

dopmar agpeca AJOMEHHBIX WMEH CIEIYIONIMI - Nnn.nnn.nnn.nnn, mpeaensl NepBOi
rpynmsl nnn ot 0 mo 223 (kpome 127), mpenensl Apyrux Tpex rpymm nnn ot 0 go 255.

PexomeHnryeTcst 3anpocuTh AOCTYNHBIN aapec y Bamiero cereBoro aqMuHUCTparopa.

Haxwvure xnapuury DNS, npu nomonum O BBeJUTE HEOOXOMUMBIH afgpec. OOBIYHO

NIOJIb30BATENI0 HE HYXKHO HAcTpauBaTh aJpec CEpBepa JOMEHHBIX HMEH CETH, MO3TOMY

MOYKHO UTHOPUPOBATh HACTPOUKY TaHHOI'O MapaMerpa.

Hanomunanmne

® Korma Tpu Tuna kKoH¢urypauuu I[P BKIIIOUEHBI, MPUOPUTETHOCTh KOH(UIypanuu
rapaMeTpoB paclipenessieTcsi OT BbIicokoro k Hu3zkomy - “DHCP”, “aBromarnueckuit
IP”, “cTratnueckuii IP”.

® Tpu Tuna xoHpurypanuu IP He MOTyT OBITH BEIKIIOYEHBI OTHOBPEMEHHO.

IIpumeHeHue HACTPOEK NApaMEeTPOB CeTH
Haxwmure wnapumy IIpuMeHHTH, CKOHQUTYpUPOBaHHBIE B JaHHBIH MOMEHT

TapaMeTpbl CETU BCTYIIAT B IEHCTBUE.

HNHunuanuzanus napaMeTpoB ceTH
Haxmute knaBuiny WHHIOMANM3amUsi, 5TO BOCCTAHOBUT IapaMETPhl CETH B

COCTOSTHUEC IO YMOJIYaHUIO.

Anpec MAC
Hns omuoro ocmmiorpada aapec MAC Bcera sBisieTcs €AMHCTBEHHBIM. [Ipum
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pacnpeneneauu aapeca IP as mpubopa pacrno3HaBaHue IpruOOpa MPOUCXOANT BCETIa Yepes
anpec MAC.

Anpec VISA
OrobOpaxaercs Tekynwmii aapec VISA ocrmutorpada.

CrpaBo4Huk none3osarens DS1000Z 6
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Oobopynosanue USB

Jansbrit ociimsutorpad npu nomomy pazbema USB Device Ha 3ajHel maHeNIy MPOU3BOAMUT
cBs3b ¢ [1K wim npuaTepoM. Bam HE00X0aMMO HACTPOUTH COBMECTHMOCTbD OCITHIIIOrpada ¢

Pa3NUYHBIMU TUIIAMU 000PYTOBAHHUS

Haxwure |Utility) — Hacrpoiika pa3bemoB — O6opynoBanue USB, no ymoiauanuio

JIEHCTBYET “KOMITBIOTEP”, B 3TO BpeMs ocIuniorpad yctaHoBHUT cBsi3b ¢ [1K.
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JlaHHBIE CHCTEMBI

3ByK

[Tocne BKITIOUEHUS 3BYKa MPH padOTe ¢ MEHIO WJIM MPH TOSBICHUU HAIOMHHAHUA MOXXHO
YCIBIIATh CUTHATM3UPYIOITHH 3BYK.
Haxxmure [Utilityy — 3ByK, BpiOepure “BkI.” win “BbIKI.”. IIo yMOI4aHHUIO 3BYK
Yl s

BBIKJTIOUCH. [IpH BKITIOUCHNH B MIPaBOM HIDKHEM YTy IKpaHa 0TOOpa)KaeTcst sIPIBIK KOJIOHOK

)

SA3bIK

B nmanHOM ocmmiutorpade momaepKUBaeTCs MEHIO Ha HECKOJNBKHX S3bIKaX, MOMOIIh H

HAaIlOMUHAHWS Ha KUTAalCKOM W aHTJIIMHCKOM SI3BIKaX.

Haxwmure — Language, mpu mnoMoIu O BbIOEpUTE HEOOXOIUMBIN S3BIK,

3aTCM, Ha’KaB Ha 0 , IOATBEPAUTE BLI6paHHBII>'I SA3BIK.

CrpaBouHuk none3osarens DS1000Z 8
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Cucremnas uapopmanus

Haxas |[Utility — Cucrema — CucremHas unHopManusa, MOXHO NIPOCMOTPETh
uHpOpMAIIMIO O TporpaMMHOM obecnieuennn Bamero ocmommmorpada. CucremHast

WHGpOpMAIIHS BKITIOUAET B ce0s ColepKaHne, 0TOOpaKEHHOE Ha HIKECIIEAYIOIIeM PUCYHKE.

m Information

manufacturer

Model :. 1047 |
UltraVision

Pery.ImpOBaHHe npu OﬁprBe AJIEKTPONMUTAHUA

BEr MOKeTe HACTPOUTH KOH(PHUTYPALIHIO CHCTEMBI OCIIIIUIOTpada, KoTopas OyAeT M3BIICUCHA
IIPY TIOBTOPHOM HOAKITIOUYCHUH SIIEKTPOIUTAHMUS TIOCIIE OOPBIBA AIEKTPOITUTAHNUSI.
Haxwmure — Cucrema — PeryinpoBaHue npu o0pbiBe 3J1eKTPONMTAHUS,
BEIOEpHUTE “TIpenbiayiee 3Ha4eHne” (10 yMOIYaHUIO) MK ““HACTPOUKH 110 YMOJYaHUIO .
® [Ipenpimymiee 3HAYCHHWE: BOCCTAHOBICHHWE HACTPOGK CHCTEMBI Ha 3HAUCHHS,
JCWCTBOBABIIHEC MIPH ITOCIIETHEM OOPHIBE 3IEKTPOIHTAHMS.

® HacTpoliku 10 yMOJIYaHUIO: BOCCTAHOBJICHHUE 3aBOJICKUX HACTPOEK CUCTEMBI.
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ABTOKOppeKuus

[TporpamMma aBTOKOPPEKIUH IMO3BOJIIET OCHMIUIOrpady OBICTPO MOCTHTHYTh HAMITYUILIETO
pabodero coCcTOSHHSA, a 3TO MO3BOJISIET IOMYYUTH CaMbIe TOYHBIC 3HAYCHUS U3MEpEeHUi. Brl
MOYKETE BOCIONB30BATHCS JAHHOU MPOTpaMMoii B 11000€ BpeMs, 0COOESHHO, KOT/Ia TIPEIEeITbI
W3MEHEHHS TeMIIEpaTyphbl OKpyXaromieil cpeapl mocturaroT uinu npesbimant 5°C. Iepen
HAYaJIOM aBTOKOPPEKIMH YOEAWTeCh, YTO OCHMIUIOTpad mporpencs wWid paboTaeT yxe
oonee 30 MHHYT.

OTKIIOUNTE BCE COCAMHECHUS BXOIHBIX KAaHAJOB, 3aTeM HaKMHTE -

ABTOKOpPpEKINs, Ha YKpaHE MOSBUTCS HIDKE N300pakKeHHBIH HHTEp(Eiic aBTOKOPPEKIINHL.

RIGOL [2UT0o/H 100us ']

Horizontal

from all in

Haxxmure xnaBuiry Havare, ociiuiiorpag 3amyCcTuT IporpaMMy aBTOKOPPEKITHH.

Hasxarne xiaBumy BeIHTH [T03BOIUT OCTAHOBUTH aBTOKOPPEKIIMIO B JIFO00I MOMEHT U
BEPHYTHCS B IIPEBLAYLIEE MEHIO.

BaxHo: B mpouecce aBTOKOppeKIMHM (yHKIMU OoJbLIed 4acTH  KIIABHII

3a0JIOKUPOBAHBI.
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Yunpapienue onuusiMu

Jansbrii ocimmorpad cHabXeH MHOXKECTBOM OIIIHIA, 3TO TIO3BOJIET YIOBJICTBOPUTH
Bamu TpeboBanus k u3MepeHusM. [Ipr HE0OXOMUMOCTH MTPUOOPETEHUS COOTBETCTBYIOIINX
onmuii cspkutech ¢ Bammm nuiepom RIGOL wnm oTAenoM TEXHUYECKOW MOAACPKKH
RIGOL. Yepe3 mernro Bl MmokeTe yBUAETh YK€ YCTAaHOBJICHHBIE B JAHHBIM MOMEHT OIIIUH
WUTH aKTUBU3UPOBATh CEPUITHBIE HOMEPa BHOBb IIPHOOPETEHHBIX OMIIHH.

Haxwmure — Onumy, HAKMHUTE Ha kiaBuiny Tekylue oNmiuu, IpOCMOTPUTE
YCTAaHOBJIEHHBIE B JAaHHBIH MOMEHT OINIMHM OCIWUIorpadga M COOTBETCTBYIOIIYIO
uHpopMmanuio. Haxxap Ha xiaBumry YCTaHOBKA onmmii, Bol cMoXeTe BOHTH B OTIEpaTHBHOE

MEHIO aKTMBM3aLlUU CEPUIHBIX HOMEPOB.

® UHTepdelic penmakTHpOBaHMS: HaKaB HA JIAHHYIO KIABHINY, OTKPOHTE WHTEpQeiic

BBOJ/Ia CEPUIHOTO HOMEpa, KaK [T0Ka3aHO Ha HUXKeclenyroleM pucyHke. IIpu nomomu

O BbIOEpUTE CHMBOJIBI Ha BHPTYaJbHOW KJIaBUAType, HakKaTHeM Ha PpPYUYKy

YyIpaBJICHUA BBCIUTE HaHHLIﬁ CHUMBOJI.

‘Y4acTok BBOZA CEpHITHOTO HOMeEpa ‘YdacTok BEIOOpa CHMBOJIOB

® KiaBumra Bo3Bpara Ha OAHY IO3UIMIO: HAXKATHEM Ha JAHHYIO KIJIABHIILY MOOYEPETHO
YIAJSIIOTCSI CUMBOIIBI B “y9acTKe BBOJ]a CEpUMHOTO HOMepa™ CIIpaBa HaJIEBO.

®  VianuTh: HAKaTHEM Ha JaHHYIO KIIABHITY YAAJSIIOTCS BCE CHMBOIIBI B “y4acTKE BBOJA
cepuitHOro Homepa”.

® [IpuMeHHTH: MOCIe HaXKaTUs Ha MAHHYIO KIIABHIIY OCIHIUIOrpad B COOTBETCTBHH C

BBEJCHHBIM CEPUIHBIM HOMEPOM aKTHUBHU3UPYET COOTBETCTBYIOILYIO OILIHIO.
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15 Yaanennoe ynpasieHue

CymecTByeT B2 OCHOBHBIX METOAA  YOQJICHHOTO  YOPABIEHUS  JIaHHBIM

ocIruIorpagoM:

IHosb30BaTe/IbCKOE IPOrPAMMUPOBAHHE

[Tonmp3oBarens npu momormm crangapTHeix komann SCPI (Standard Commands for
Programmable Instruments) MoXeT MNPOWU3BOMUTH MNPOTPAMMHOE PETYIHPOBaHUE
ocrmuiorpada. IlompoOHee O KOMaHJaxX HW MpOrpaMMUpoBaHMH CM. “‘CIpaBOYHHK

MIPOTpaMMHPOBaHUs” TaHHOTO MPUOOpA.

IIpu nomoumn nporpammuoro odecrniedennss PC RIGOL uiu apyrux npousBoaureeii

[Tonmp3oBarenb, mocekutas komaHasl npu momonm PC mporpammer Ultra Sigma ot
RIGOL, npou3BoauT yaaneHHOE YIIPaBICHHE OCIIHILIOTpadom.

Kpome Toro, Takke BO3MOXKHO HCIONb30BaHUe “Measurement & Automation Explorer”
ot xommanuu NI (National Instruments Corporation) wim “Agilent IO Libraries Suite” ot
kommanuu Agilent (Agilent Technologies, Inc.) s ocymiecTBICHHS YIaICHHOTO
yIIpaBICHHS.

Hanneiit ocummutorpad npu momomu USB, LAN u ap. mmH npubopa TpOU3BOIAUT
cBs3pb ¢ [IK. B pmaHHOH TiaBe comepKUTCS TOAPOOHOE OIMUCAHHE OCYIIECTBICHUS
VIAJIEHHOTO YIpaBJICHUS] OCHHIUIOTpaoM MpH momomm mporpamMmbl Ultra Sigma depe3
pasnuuHbie pazbeMbl. [1o Bompocam nproOpeTenus nporpammel Ultra Sigma oGpamiaiitech

K ToproBeiM arentaM RIGOL wunu B oTaen TeXHUYECKO MOAIEPIKKH.

ConepxaHue TaHHOW TIaBbI:

B  Ynpasaenune uepes USB

B  Yopasiaenne yepe3d LAN

CrpaBo4Huk none3osarens DS1000Z 1
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Yupasiaenue yepe3 USB

1. TIoxcoenmHeHme 000PyIOBaAHNS
[Tpu nmomomu mHpopMmanmonnoro kadens USB moacoenmuute ocummiorpad (USB
DEVICE) k TIK.

2. YcranoBka apaiiepa USB
Hannsbrii ociimmuiorpad seusiercst obopynoBanuneM USBTMC. Ecnu B Bamewm [1K yxe
ycraHoBneHa Ultra Sigma, To mocie mNepBOro MNPaBUILHOTO ITOACOCTUHEHUS
ocumiuIorpada K KOMIBIOTEpY U 3amycka (ocuuiuiorpad aBTOMaTHYECKUAN MTPOU3BEICT
rkoH(purypammto pazeema USB) B [IK mosBHTCS &muanoroBoe OKHO OOHOBICHHS
KOHCTPYKTHBHOTO OOECICUYEHHUsS, KaK II0Ka3aHO Ha HIDKECIEAYIONEM pHCYHKE,
ycranoBute npaiieep “USB Test and Measurement Device” B COOTBETCTBHH C

yKa3aHUSIMH MPOBoAHIKA. [locnenoBaTenbHOCTh CeMyomIast:

Found New Hardware Wizard

Thiz wizard helps you install software for:

LISE Test and Measurement Device

£ -') If your hardware came with an installation CD

Aot

“2=? or floppy dizk. inzert it now.

“what do you want the wizard to do?

() Inztall the softwars skl
| lncation [Advanc:Ld]

Click Mext bo continue. 2

e |
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Found New Hardware Wizard

h I

and i

Please ch your oplions.

() Search for the best driiver in these locations.

Use the check bokes below to limit or expand the default zearch, which includes local
pathz and removable media. The best driver found will be installed.

(&) Dan't seant. will chooge the driver to install :g >
Choose thiz option to select the device dnver trom a list. Windows does not guarantee that

the driver you chooze will be the best match for your hardware.

4
[ < Back ” Mext > l' Carcel ]'l

Found New Hardware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mest. If you
%b have a dizk that contains the driver you want ta inztall, click Have Disk.

Show compatible hardware

& Thiz driver iz not digitally signed!

Tell me why driver sighing is importatt
(r——

[ < Back “ Mest > I[ Cancel l

Found New Hardware Wizard

Please wait while the wizlird installs the software. ..

g USE Test and Measurement Device

il =
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Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard hasz finizhed installing the software for:

? USE Test and Measurement D evice

Click Finizh to close the wizard, 7

3. Tlouck pecypcoB odopyroBaHus
Ortkporite Ultra Sigma, mnporpaMMa Ha4HET aBTOMAaTHYECKHI ITOMCK pPECYpCoOB

MOJKIIFOYeHHOTO B JaHHbIM MomeHT Kk IIK ocmwmnorpada, Ber mMoxere Haxarth

UL TIPOM3BCIACHHUSA IIOUCKA, B IPOICCCE TOUCKA CTPOKa COCTOAHHUA

MPOrpamMMBbl OyZIET BBHITJISIIETH CICIYIOIIAM 00pa3oM:

4. TIpocMoTp pecypcoB 000pyI0BaAHHSA
OO6HapyxeHHBIe pecypchl mosBiTcs B karamore “RIGOL Online Resource”, a takke
Oyzmer oToOpakeHa WHGpopManUs 0 Monenu npubdopa u pazbeme USB, kak mokazaHo

HHWXC!

L Tr—

4 SISmMA
LAN
USB-TMC

E: :D31TOO00000G : : THSTR)
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5.

Tect cBs13M

Haxas TpaBon KHOTIKOM Ha M pecypca “DS1104Z
(USBO0::0x1AB1::0x04CE::DS1T0000000006::INSTR)”, Brioepute “SCPI Panel
Control”, oTkpoeTcsi TaHeIb YJAJICHHOTO KOMaHHOTO YIPABICHHS, T.0. TIPH IIOMOIIIH
JAHHOW TIaHENW MOXKHO OTIPABIATH KOMAaHIBI M MPOHW3BONUTH W3BICUCHHE AHHBIX,

KaK ITIOKa3aHO HHXKC:

[=|DS1104Z (USBO: - 0x14B1: : 0x04CE= :DS1T00000006: : INSTR) 2013-4-26/ 15:27:42. 447 (=13

I Send & Eead Base

¢ Display Current Retwrn Value
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Yupasiaenue yepe3 LAN

1.

2.

3.

oacoenuHeHue 000py10BAHUSA
[Ipu momomu cereBoro kabeisl MOJACOCAMHUTE ocIuniorpad k Bamell nmokambHON

CCTH.

Kondurypanusi napameTpoB ceTn
Hactpoiite mapamerpsl cetu ocrpuuiorpaga B COOTBETCTBHH C OINMCAHHEM B ITIaBe
“Hacrpoiika LAN”.

IMouck pecypcoB 060py10BaHusI

Otkpoiite Ultra Sigma, HaxmwuTte , B Ultra Sigma mosBUTCS HIDKE

N300paKeHHOE TaJIoroBOe OKHO, KaKk MOKa3aHO Ha pHC. (a), HAKMHTE

HA4YHETCS TMOUCK pecypcoB ociuuiorpada, MOACOSIMHEHHOIO K JIOKaJIbHOH CETH,
oOHapyKeHHBIE pecypchl mpubdopa OymyT oTOOpaKeHBI B MPAaBOM JTHAIOTOBOM OKHE,
Kak mokazaHo Ha puc. (b), BeIOepuTe HeoOxomumoe Bam uMMs pecypca, HaKMUTE

“, 3TO TO3BOJIUT 3aBEPHINTH NoOaBieHHE. BakHO: TpM HEOOXOTMMOCTH
yHaJCHUSI HEHYXXHBIX PECypCOB CIIEAyeT BHIOpaTh MM JAHHOTO pecypca, HaKaTh

W, yaajieHue OyJieT Mpon3BeICHO, KaK MoKa3aHo Ha pHc. (¢):

Create LAN Instrument Besource

Marual Input LAW Instrument IF

of LaH Instrument

Puc. (a)
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Create LAN Inztrument Besource

Marual Input LAH Instrument IF

of LAN Instrument

Puc. (b)

Create LAN Instrument Eesource

Marmal Input LaW Instrument IF TCEIE: 1T

TCEIF: :1T

of LAN Inztrument

Puc. (c)

4. TIpocmMoTp pecypcoB 000py10BaHUsI
Kak mokazaHo Ha HIXKeCIEAyIONIeM PUCYHKE, OOHapy)KEHHBIC PECypChl TOSBATCS B

karaiore “RIGOL Online Resource”.

5. Tecr cBsi3n
Haxap npaBoii kHomkoW Ha uMs pecypca “DS1104Z (TCPIP::172.16.3.16::INSTR)”,

CrpaBo4Huk none3osarens DS1000Z 7
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RIGOL

BeiOoepure “SCPI Panel Control”, oTkpoercs mnaHenb YIAJIEHHOTO KOMAaHIHOTO

yIOpaBlIE€HUA, T.0. NPU IOMOIIM JaHHOW IIaHEIHM MOXKHO OTIIPABIATDH

MPOU3BOAUTDH U3BJICUCHUC JAaHHBIX, KaK ITOKa3aHO HUKE:

SCPI Command:

o I Send Command Eead Besponse

El 0511047 (TCPTIP::17T2. 16. 3. 16=: TRSTR) 2013-4—10 11:30:44. 177

Current Return

6. 3arpyska crpannn LXI

Send & Read

KOMaHAbl U

Jannbpiit ocmuniorpad cooTBETCTBYyeT craHmapTam mnpubopoB Tuma LXI-C, mpwm

nmomotny Ultra Sigma (readox mpaBodi KHONKOH Ha WMs pecypca, Beioop LXI-Web)

MOXHO 3arpyxarh crpaHunbl LXI (wmm BBoms IP ampec B Opay3epe aHaJIOTHYHO

MOXKHO Tpou3BecTH 3arpy3ky ctpanunsl LXI). Ha crpanune Oymer oTtoOpaxkeHa

paszinuyHas BakHas wuHGopManmMs 10 mpubopy,

npudopa,

TIPOU3BOUTEINS, CEPUHHBIA HOMep, HHCTpyKImio, anpec MAC, aapec IP n T.a. Kak

[I0Ka3aHO Ha HUXKECIIELYIOIEM PUCYHKE!

RIGOL

Beyond Measure

RIGOL Yeh-Enahle DS1000Z Series

Metwork
Status

Metwork
Seftings

7 Help

< 2

Welcome
[[II§ Fage

Welcome to Web of DS1000Z Series

Information Abourt This Instrument:

Instrument Model:

Manufacturer:

Serial Number:

Deseription:

Lxl Class:

Ll Vergion:

Host Name:

MAC Address:

IP Address:

Fitrmiware Revision:

WISA TCPAP String:
Auto-MDIX Capable:
YI5A USB Connect String:

DE1104Z

RIGOL TECHMOLOGIES
DS1T00000005

rigollan

c

13

figolian local
00-24-A0-A4-E0-50
17218.3.16

0.1.1.0
TCPIP:1T2.16.316:INSTR
NO

USB0: 0x4 051 :0x1 AGE:DS1 TOO0DDODE INSTR

Weh |dentification Indicator

©2013 RIGOL Technologies, Ine. All Rights Reserved
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16 YcrpaneHue HeMCIpaBHOCTEM

Hixke omucaHbl HEHWCIPABHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh B IIpolecce
IKCIUTyaTallud ocuuiuiorpada, a Takxke MeTo/bl ux ycrpanenus. Korga Bel cronkHeTech ¢
JaHHBIMU HEHCIIPaBHOCTSIMH, MMOXKAaIyHCTa, MOCTapaliTeCh PEUINTh BOMPOC B COOTBETCTBUU
C HWXKEOIHMCAHHBIMU METOJIAMH, €CJIH HEHCIPABHOCTh BCE JKE MPUCYTCTBYET, CBSXKHUTECH C
kommanueit RIGOL, npu 3ToM Oyaer HeoOXomuMo mpenocTaBuTh HHMopManuio o Bamem
npudope (crocod MoayyeHHs: - Cucrema > CucremHas undopmanus).

1. Eciim nmpu HaXkaTHM Ha KJABHMIIY JJICKTPONMTAHMS 3KPaH ocHuJIorpada

0CTaeTCsl YePHbIM, OTCYTCTBYET KaK0e-1100 0ToOpaskeHue:

(1) IIpoBepsTre, MPaBUIIBHO JIM MOJICOEIMHEH Pa3beM NIEKTPOTTUTAHHSL.

(2) TlpomepwTe, He Teperopend U TPEAOXpPaHUTENU. B cioydae HEOOXOAMMOCTH
3aMEeHBl  NIPEJOXPaHUTETCH  HUCTONB3YHTEe MOAXOMININE Ui JAaHHOTO  Ipubopa
IIPEJOXPaHUTEINH.

(3) 3aBepmIvB BHINICONMCAHHYIO TPOBEPKY, IIOBTOPHO 3aITyCTUTE PUOOP.

(4) Ecniu HemcnpaBHOCTH BCE K€ MPUCYTCTBYET, cBskuTech ¢ RIGOL.

2. [locjie TMCKpeTU3aLMU CUTHAJIA HA IKPaHe He MOMABJISIeTCH BOJIHA CUTHAJIA:

(1) TIIpomepbTe, MNpaBWIBHO JIM TMOJICOCAUMHEH MNPOOHWK K ocowuiorpady u
AHATM3UPYEMOMY TIPEIMETY.

(2) TIlpoBepsre, wuMeeTcss JH CUTHAJI aHAIM3UpyeMoro mpeamera (MOXKHO
MIOZICOCIMHUTE BBIXOAHOW CHUTHAJI KOMIIEHCAMM NPOOHHMKA K IPOOJIEMHOMY KaHATy IUISA
HOHSTHS IPUYUHEI TPOOIEMBI — B KaHAJIE WIIM B aHAJIH3UPYEMOM TIpeIMeETe).

(3) IlponsBennTe MOBTOPHYIO AUCKPETHU3AINIO CUTHATIA.

3. H3mepsieMoe 3HaYeHHE aAMILIMTYAbl HANpsiKeHUs OO0JibLIE WM MEHbIIIe
peajibHOro 3HadYeHusi (BakHo: NOaHHBIA NYHKT OOBIYHO MOSIBJsIETCS MPH
HCNOJIb30BAHUM NPOOHUKA):

IIpoBepbTe, COOTBETCTBYET JIM pEANbHBIM JEKPEMEHT 3aTyXaHHUs HCIOJIb3yEMOIo

poOHKKa KO PUITCHTaM 3aTyXaHHUs KaHaja.

4. CursaJisl 0T00pakaTCs, HO He CTA0UJIbHO:
(1) Ilposeprre ucrounuk tpurrepa: [IpoBepsre, cooTBETCTBYET Ji BHIOOP HCTOUHMKA
Ha [TaHEJH TPUITEpa PeajJbHO UCIIONB3yEeMOMY CUTHATBHOMY KaHAITY.

(2) TlpoBepwre THI TpUTTEepa: K OOBIYHBIM CHUTHAJIAM JIOJDKEH OBITh IPUMEHEH METO
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“TpUTTEp C 3aIyCKOM 10 (PPOHTY”’, K CUTHAJIAM BHUJICOYACTOT MPUMEHSIETCS METOJ] ““TpUTTEepa
1o Bugeodactoram’’. TOJIBKO TP YCIOBUH HCIOIB30BAHMS JOIDKHOTO THIIA CUTHAJIEI OymyT
oToOpakarbcs CTAOMITBHO.

(3) IIpoBepbTe ypOBEHH TPUTTEPA: OTPETYAUPYHTE YPOBEHD TPUTTEPA HA IICHTPATIHLHYIO
MIO3HIUIO CUTHAIA.

(4) zamenunTe HACTPOIKY BBIPaBHUBAHMS TPUTTEPA.

5. OrcyrcTBHe KAKOro-a1u00 OTOOpaskeHUS] TMOcCJde HAKATUA KJIABHIIH
[RUN/STOP:

IIpoBepbTe, HaxomuTcs JHU Ha manenu Tpurrepa (TRIGGER) Ha mikane
“Normal” wim “Single”, a Takxe NpeBbINIACT JIH YPOBEHb TPUITEpa MPEACTbl CHUTHAIOB.
Ecnmu mpeBbIaet, yCTAaHOBUTE YPOBEHb TPUITEpa MOCEPEIHHE MM HACTPOUTE Ha
mKaity “Auto”.

BaxxHO: IIpH MOMOIIY KJIABUIIY aBTOMATHYCCKON HACTPOUKU BBIIICONTMCAHHBIC

HCﬁCTBHH MOTYT OBITH BEIIIOJHEHBI aBTOMATHUECKH.

6. Bostabl oTo0pazkaioTcsi B goopMe JIeCTHUIIBI:

(1) Bo3morkHO, 1IKasia TOpU30HTAJIBHON BpeMEHHON pa3BepTKH 3aHIKCHA, YBEITHUCHHUE
TOPH30HTAJIBHOW BPEMEHHOW pa3BEepPTKH TOBBICHT TOPH3OHTANBHBIA  KOA(MQOUITMCHT
Ppa3perIeH s, YTO YIyUIINT OTOOpakeHHE.

(2) Ecnmu Tunm oroOpaskeHHs] YCTAHOBJEH KaK “BEKTOPBI’, COCOUHMTENbHAs JIUHUS
MEXIYy TOYKaMH IUCKPETHU3AIlMd MOXKET IPHBECTH K MOSBICHHIO OTOOPa)KCHUS BOJH B
(dopme necTHUNBL. YcTaHoBuTe THI 0TOOpameHHsi Ha “TOYKH’, 3TO MO3BOIUT PEIIUTH

npooemy.

7. Heynaunoe noacoenunenue k IIK wian npuntepy npu nomouru USB:

(1) IIpomepbTe, MpaBWILHO JIM MOJCOCAMHEH WH(pOpMaMOHHBIN kKabeapr USB k
ocrmutorpady u [1K.

(2) TlpoBepwre nenoctHocTh WHpOpManuoHHOTO Kabens USB, mpu HEoOXoaumocTH

nepe3arycTuTe ocuuuiorpad.

8. OGopynoBanue uem-KapThl He PACTIO3HAETCS

(1) TIpoBepsre, HcnpaBHa Jin ¢uIenI-KapTa.

(2) Yoemutech B HCIONB30BaHWU 00OOpymoBaHus ¢uieni-kaptel Tma Flash, maxabIi
npubop He MOIJCPKUBACT HCIOJIB30BaHUE O0OPYAOBaHUS (IIEHI-KapT THMA >KECTKOTO
JIHCKA.

(3) IlpoBepbTe, He 3aBBHINIEH JIM OOBEM WCIIONL3YEMOU (QIielI-KapThl, B JaHHOM

CrpaBo4Huk none3osarens DS1000Z 2



16 YcTpaneHnue HencnpaBHOCTEH RIGOL

ocrruiorpade peKOMEeHIyeTCs HCIoNb30BaHue (ieni-kapT oobeMoM He 6osee 8 I6.

(4) Tlocne moBTOpHOro 3amycka MpUOOpa emie pa3 BCTaBbTe (UICHI-KApPTy IS
MPOBEPKH.

(5) B cmywae eciam wmcmonb3oBaHWE (UICHI-KApThl TO-TIPEKHEMY HE BO3MOXHO,
obparutech B RIGOL.

CrpaBo4Huk none3osarens DS1000Z 3
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RIGOL

17 Texunveckue nmapamMeTpsbl

Kpome mapameTpoB, 0003HaUEHHBIX KaK “OOIICMPHUHSATOE 3HAYCHHE’, BCE MapaMeTphl

MOT'YT TapaHTHPOBATHCA, & TAKXKe IPHU YCIOBHH, YTO OCIMIUIOrpad HEMpephIBHO padoTaert

Oonee 30 MHHYT IIPH AKCILTyaTAIIMOHHOHN TeMIiepaType.

JAuckpernzanus

MerTon nuckpeTu3anuu

I[I/ICerTI/ISaHI/IFI B p€aJIbHOM BPEMCHHA

Koadduruent
JMCKPETHU3AINH B

p€ajlbHOM BPEMCHHA

1 GSa/s (oHOKaHATEHBIH)
500 MSa/s (nByxKaHaJIbHBIN)

250 MSa/s (deTpIpexKaHaIbHBIN)

Cpez[Hee 3HaA4YCHHUC

N-oit
JUCKpETH3aIuH, 3HadeHre N MoXeT ObITh BHIOpaHO H3 2, 4,
8, 16, 32, 64, 128, 256, 512 n 1024.

Ilocne TOTO, KakK BCC KaHaJIbl AOCTUTHYT

Bricokas paspuiaroniasn

CIIOCOOHOCTh

MaxkcumansHoe paspernienue 12 6ut

[myOuna namsti

OnHOKaHANIBHBIN: aBTOMatudecku, 12k, 120k, 1.2M, 12M,
24M (OMNLKOHHO)

JIByxkaHanmbHbIN: aBTomMarndecku, 6k, 60k, 600k, 6M, 12M
(OnIMOHHO)

UerslpexkaHanbHbI: aBTomMatnuecku, 3k, 30k, 300k, 3M,

6M (onMoHHO)

Bxon

Yucao KkaHaJIoB

4 xaHaja

Bxonnas crenka

[MocTostHHBIN TOK, TIepeMeHHbIH TOK Win 3a3emiieHue (DC,
AC, GND)

Bxonnoe CONPOTHUBJICHUEC

(1 MQ+2%) || (13 pF+3 pF)

Koaddumment 3aryxanus

poOHUKa

0.01X-1000X ¢ marom 1-2-5

Makc. BxomHoe

Hanpspkenne (1MQ)

Makc. BXOIHOE HaIpsDKEHIE aHAaJOTOBBIX KaHAJIOB
CAT I 300 Vims, CAT II 100
nepeHanpspkerne 1000 Vpk

VI'II]S, NepexXOaHOC

CrpaBo4Huk none3osarens DS1000Z 1
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RIGOL

[Tpu mcnonp3oBannu npodHuka RP2200 10:1 - CAT 11 300

Vrms
TopuzonTanbHO
[xana BpeMeHHOU | 5 Hc/men no 50 c¢/men
pa3BepTKH
TouHOCTB BPEMEHHOH | <+ 25 4acT./MHUILIL.
pasBeprku!
Yacosoii apeiid <= 5 yact./MHLL./TOA

Maxkcumanbible mnpenensl | [Iperpurrep (oTpuuarenbHas oTcpodka): >1/2 HIMpUHBL

OTCPOYKHU 9KpaHa

IMoctTpurrep (monoxurensHast orcpouka): 1 ¢ o 5,000 ¢

Pesxxumebl BpemeHHoii | Y-T, X-Y, Roll, omiiocxkeHHOE cCKaHWpOBaHHE
pa3BepTKH
Yucno X-Y 1 memnb

Koaddummenr  3axBara | 30,000 wims/c (Toueqroe oToOpaxeHue)

2

CHUTHAJIOB

BeprukanbHo
ITonoca nporryckanust | DS1104Z: DC no 100 MI'rg
(-31110) DS1074Z: DC no 70 MI'
Enunuunas moisioca | DS1104Z: DC no 100 MI't
MIPOMYyCKaHUs DS1074Z: DC no 70 MI't
BepruxanpHast

paspeniaromas CriocoOHOCTb

8 our

BepruxanpHas mkana

1 MB/nen no 10 B/nen

Junamas3oH cMenieHus

1 MB/nen no 499 mB/nen: £2 B
500 mB/gen mo 10 B/men: = 100 B

OrpannyeHus TIOJIOCHI

HpoIycKaHus'

20 MI'g

XapakTepucTruka
MPOIYCKAaHUS HIKHUX
4acToT (CIIeTKa o

nepeMeHHoOMY ToKy -3dB)

<5 T'n (ma BNC)

CrpaBo4Huk none3osarens DS1000Z
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Pacuetrnoe Bpemst DS1104Z: 3.5 uc
HapacTaHus! DS1074Z: 5 nc
TouHoCTh npupaienus | <10 mB: +4% nonnast mkana

3

IOCTOSIHHOI'O TOKA >10 MB: £3% mosHas mkana

TounocTh cMmenrenns | £0.1 men £ 2 MB £ 1% 3HaueHMEe cMeeHUs

IOCTOAHHOI'O TOKa

OT MOCTOSHHOTO TOKA JI0 MaKc. MOJIOCH! MpoITycKaHus: >40
W3051upoBaHHOCTH KaHAJIOB

Au6
Tpurrep
Juana3zon YpOBHs | £5 KIETOK OT LIEHTpa dKpaHa
Tpurrepa
Pexumsbl Tpurrepa ABTOMaTHYECKHI, OOBIYHBIN, CIMHUYHBIN 3aITyCK

Jwnanazon BeipaBHuBanHus | 16 HC 1o 10 €

BricoxouactorHoe 75 k'

BbIpaBHUBaHUE!

HuskouactoTHOE 75 k'

BbIpaBHUBaHUE!

UyBCTBUTENHEHOCTh 1.0 gen (mo 5 MB wiu ipy BKITFOUEHUH CHIDKEHUS IITyMa)
Tpurrepal 0.3 nen (mo 5 MB unu npu OTKIIIOUEHUN CHUKEHUS IIyMa)

Tpurrep ¢ 3anyckom 1o GppoHTy

Tun pponTa | [epenuwid, 3aaHUN, CTyJaitHBIH QPOHT

Tpurrep no LIMpUHe UMMNYJIbca

VYenoBust HUMITYJIbCOB ITonoxuTenbHas ImrpruHa HUMITyJIbCa (6OJ'IBIHG, MCHBIIC, B
YCTaHOBJICHHBIX npezlenax)
OTpI/IIIaTeJ'IBHaﬂ IrpruHa HMITYJIbCa (6OJ'[I>IHC, MCHBIIC, B

YCTaHOBJICHHBIX npezlenax)

[upuna ummynasca 8Hc o 10 ¢

Tpurrep mo 3ajgep:kKe UMMyJibca (OMIIHOHHO)

VYenoBust mupuHbl | bes ycnosuii, 6osbiiie, MeHbIIIe, IUana3oH

HMMITyJIbCa

[TonspHocTh [HonoxurenpHast NOASIPHOCTD, OTPULIATENBHAS TTOJIIPHOCTD
Jnamazon mmpunbl | § He 10 10 ¢

HMMITYJIbCa

Tpurrep mo JMMUTY HMITYJIbCa (ONMMOHHO)
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Tun numuTa UMITyIBCA [epennwii, 3aaHUNA, CITydaitHBIH QPOHT
[Mozunus Tpurrepa Bxon, BeIxon, Bpemst TuMuTa
Bpems numuta 8uc oo 10c¢c

Tpurrep ¢ 3amyckom no n-my (ppoHTy (ONINOHHO)

Tun pponTa [epennwidi, 3aaHul GPOHT
WnTepBai OTKIIIOYEHUS 16 HCc 0 10 €
Yucno rpanuil 1 no 65535

Tpurrep nmo rpagueHTy

VYcnoBus rpagueHTa [MonmoxwutenbHpIi  rpagueHt  (Oonblle, MEHbIIE, B
YCTaHOBJIEHHBIX Npe/esiax)
OrpunarensHblii  rpagueHT  (OoJblle,  MeHbINE, B

YCTaHOBJICHHBIX Mpe/Ieax)

Hactpoiika BpemeHu 8Hc o 10c

Tpurrep mo BUIA€0YACTOTAM

CucreMa CUTHAJIOB [Monnepxxka cranmaptaeix paauocucteMm NTSC, PAL wu
SECAM

[Monnepsxka cucrem Boicokoro paspemienus 480P, 576P

Tpurrep Koa0BBIX KOMOMHAIHIT

Hactpoiika kojga | H, L, X, nepenauii GppoHT, 3a10ui PpoHT

Tpurrep ¢ 3aep:kKoii (OIIIHOHHO)

Tun pponTa [epenuwid, 3aaHul GPOHT
Tun 3aepKKu Borblire, MeHblIIe, B Ipeeiax, 3a npeaeaaMu
Bpewms 3aaepxku 8Hc o 10 c

Tpurrep mo TMMUTY BpeMeHH (ONIIMOHHO)

Tun ¢pponTa [epenuwuii, 3aaHuid, cyyaitHbIii QpoHT
Bpems numura 16 HCc 10 10 ¢

JauTeabHOCTH

Hacrpoiika xona H, L, X

YcnoBus Tpurrepa Bonrbie, mensine, B npeaenax

Bpems qnurensHOCTH 8uc oo 10c

IIpeaycTanoBKa U BbIAEPKKa

Tun pponTa [epennwmii, 3aaHUN GPOHT
Tun maHHBIX H L X

Bpewms penycranoBka 8HCHO 1 C

Bpems Boraepkku 8Hcmo 1 c

Tpurrep RS232/UART (onuuonHo)
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[TonsprocTh

Hopwmainshas, npotrBogasa

VYcnoBus Tpurrepa

Hauwanmo xanmpa, ommOOuYHBIH Kamp, oOmIMOKa

KOHTPOJIA, JTaHHBIC

CkopocThb B 6o1ax

2400 6/c, 4800 6/c, 9600 6/c, 19200 6/c, 38400
6/c, 57600 0/c, 115200 6/c, cobcTBeHHOE

3HAYCHUC

butHoCTh TaHHBIX

5 our, 6 6ut, 7 OuT, 8 OUT

Tpurrep I12C (onuuoHHo)

YcnoBust Tpurrepa

3amyck, MTOBTOPHBIH 3aIycK, cToTl,
MOATBEPXKICHUE YTEPH, aAPEC, JaHHbIE, JaHHBIC

ajzpeca

ButHocTh agpeca

7 out, 8 6ut, 10 6uT

[Ipenensr agpeca

0x0 mo 0x7F, 0x0 mo OxFF, 0x0 mo 1023

IIpotsxkeHHOCTH 6aliTOB

1mo5

Tpurrep SPI (onuuonHo)

YcnoBust Tpurrepa

Taiim-ayT, CS

Bpewms taiim-ayTa 16 Hc no 10 ¢
ButHOCTE TaHHBIX 4 ourt no 32 our
Hacrpoiika manubix H, L, X

Hzmepennst

Kypcop Pyunoii pexxum

Pa3HOCTh HampsDKeHHH MeXAy Kypcopamu
(AV)

Paznocts Bpemenu mexay Kypcopamu ( AT)
Oo6partnas BenmmunHa AT (I'm) (1/AT)

Pexum 3HaueHUE HANpsDKEHUS M 3HAYCHHE BPEMEHU
OTCIEKHUBAHUS TOYEK CUTHAJIOB

Pexum B pexmme  aBTOMaTH4ecKoro  W3MEpEHUs
aBTOMAaTH4YECKOIO paspenieHo 0ToOpakeHnE KypcopoB

U3MEPEHHUS

I/ISMepeHI/IHZ Makc. 3HAYCHUC, MHH. 3HA4YCHHC, ITMKOBOC 3HAYCHHC,

ABTOMaTHYECK BEPXHEC 3HAYCHUC, HNKHEC 3HAYCHHUEC, aMIUINTyAdd, CPEAHEC 3HAUCHHUC,

e NU3MCPCHU CPEOHCKBAAPATUIHOC 3HAYCHUC, BLI6pOC, OTpHL[aTeHLHLIﬁ BI:-I6pOC,

miomaap, Imiomanab Mnepruoaa, 4acTtora, Nnepuold, BpEMsA HapaCTaHUA,

BpEMs CHHUIXKXCHUS, ITOJIOXKUTCIIbHAA IHPUHA UMITYJIbCA, OTpHULATCIIbHAA
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MTOJIOKUTEIBHBIN  KOA(Q(UIIMEHT 3aroHEHUS,
orcpouka A->B f ,

MIUPHHA HMITYITbCA,
OTPHIATETBHBIN  KOA(DPUIMEHT 3arONHEHHUS,
orcpouka A>B Y, pasa A>BF, pazaA>B*

Yucno
. OxHoBpeMeHHOE 0TOOpaXKeHHE 5 BUIOB U3MEPEHUI
U3MEpeHui
Jlnanazon
. OkpaH
H3MEepeHui
Craructuka Cpennee 3HauYEHUe, Makc. 3Ha4YeHUE, MUH. 3Ha4YEHUE,
HU3MEepeHui CpEeIHEKBaIPaTUYHOE OTKIOHEHHUE U YUCIIO U3MEPEHUN
Yacroromep 6 OWTOBBIM YaCTOTOMEpP B KOHCTPYKIMOHHOM OOeCIeueHNH (IOCTYIICH

BBIOOp KaHAaJIa)

MaremaTuyeckue onepanvmn

Iloncuer . .
A+B, A-B, AxB, A/B, FFT, &&, ||, ~, !, intg, diff, sqrt, Ig, In, exp, abs
CUTHAJIOB
Tuner OKOH ) . .
FFT Rectangle, Hanning, Blackman, Hamming, Flat Top, Triangle
OrtobpaxeHne .
[TonmoBuHa 3KpaHa, MOJHBIA YKPaH
FFT
Beprukansuas
J6/06M, Vrms
mxkana FFT
Yucno 5
pacimppoBoOK
Tunsr
[MapannensHoe  (ctanmaptHas  komruiekranus),  RS232/UART
TIEKOTMPOBAHU
(omuonHo), 12C (onmmonHO), SPI (onmnoHHO)
o
OTto0paskenne

Tun gucruiest

7.0-mrotimoBbiil JKK-monutop TFT

Paspematomas
CIIOCOOHOCTH

0TOOpasKeHHUS

800 ropuzontansHo X RGB x 480 BepTUKaIbHO MHUKCENEH

Konoput otobpakenus

160,000 uBeros (TBD)

WNueprmonnocts

Mumn. 3nauenne, 100 mc, 200 mc, 500 mc, 1 ¢,2¢,5¢, 10 c,
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20 c, He orpaHuYeHO

Tum oroOpakeHHs

Touku, BEKTOpPHI

Pa3neMbl

Cranpaptaeie | USB HOST, USB DEVICE, LAN, Aux (Bbixon Tpurrepa/PassFail)

pa3beMbl

Hcrounuk curnana (DS1000Z-S)

Yucno kaHaIoB 2

Koadduruent 200 MSa/s

UCKPETH3AIUH

Beprukansnas gactoTa | 14 6ut

pa3perIeHust

Makc. yacrora 25 MI'g

CraHaapTHbIE CUTHAJIBI CunycounanbHbIi,  OPSAMOYTOJbHBIM,  WMITYJbCHBIH,

TPEyT OJ'H)HLII\/‘I, IIyMBI, MMOCTOSTHHBIN TOK

CrnyyaiiHblif cuTHANT

Sil’lC, HapaCTaHUEC HWHIACKCOB, CHHXXCHUC HHICKCOB,

ANIEKTPOKapIuOrpaMMa, raycc, raBepcuHyc

CuHycou1aTbHBIN

YacToTHBIN nUana3oH

0.1 T’y mo 25 MI'g

PoBHOCTB +0.5 16 (oTHOCUTENBHO 1 KI'1T)
Henuneitnoe -40 nbc
HCKKEHUE

Bryxxnatonuit -40 nbc
(aHTAaPMOHUYHBIH)

[Tonubrit 1%

ko3 durnmeHt

HEITMHEHHBIX

HCKa)KEHU I

OrtHoLIEHNE 40 nb
CUTHAJ/IIyM

[IpsIMOYTONBHBIH/MMITYJTECH

BIii CUTHAJIBI

YacToTHBIN 1uana3oH

0.1 T mo 15 MI'g

Bpemst napacranus u | <15 He
cnajaa
Bri6poc <5%
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Koadduruent 10% 1o 90%

3aIIOTHEHUS

Pa3pemenue 1% wm 10 HC (Oepercs
ko3 durmeHTa OoJIplliee 3HAYCHUE U3 JIBYX )
3aIIOTHEHUS

Mum. mupuraa | 20 HC

UMITyJIbCa

Paspenrenune 10 Hc wmm 5 oOur (Oepercs

IIWPHUHBI UMITYJIbCa

OoupIliee 3HaYCHHUE U3 IBYX)

Bubpanun 500 nCm
TpeyroabHbIN cUTHAN Yacrorupiid auanazon | 0.1 I'u go 100 xI'1

JluneiinocTb 1%

CHUMMETPUYHOCTh 0 1o 100%
UTympi! [Monoca mpomyckanus | 25 MI'

BerpoeHHBIH curHan

YacToTHBIN qUana3oH

0.1Tmmo 1 MI'g

CrydaliHbIi curHan

YacToTHBIN AUana3oH

0.1 T mo 10 MI'g

[IpoTsxeHHOCTH 2 o 16k
CUTHaJa
Yacrora TounocCTh 100 gact./mMumn. (meHee 10 xI')
50 gact./mumt. (6onee 10 xI'm)
Koadduruent 0.1 Tu wm 4 Owut, Oepercs
paspeeHus OoJblliee 3HAYCHUE U3 IBYX
Awmmutyna Jlnama3oH BeIXO/1a 20 MB nmuk-nuk 1o 5 B nuk-nuk,
BBICOKOE COITPOTHBIICHHE
10 MB muk-nuxk mo 2.5 B
MHUK-TTHK, 50 Q
Koadduruent 100 MxB wiu 3 6uta, Oepercs
paspemeHus OoJblliee 3HAYCHUE U3 IBYX
TouHOCTB 2% (1 xI'n)
CMelieHue no | Juanazon +2.5 B, BBICOKOE
MIOCTOSIHHOMY TOKY COTMPOTHUBIICHUE
+1.25B,50 Q
Koaddunuent 100 mxpB wnu 3 6ura, O6epercs
paspeleHus OoJblee 3HaYEHUE U3 IBYX
TouHOCTB 2% (1 k')
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O0mue TeXHUYECKHE XapaKTePUCTUKH

Bbixoa koMneHcaTopa npooHNKa

Hampsoxenne Oxkomo 3 B, mukoBoe 3Ha4eHHE

BbIxo#al

Yacrora! 1 k'

JJleKTPONUTAHUE

HampsixkeHne anekTponuTaHus 100-240 B, 45-440 I'u
MomHoCTh Makcumansuo 50 Bt
[Ipenoxpanurenu 2 A, knacc T, 250 B

Oxkpy:xamomas cpeaa

TemneparypHslii ipenesn Pa6ota: 0°C go +50°C

[pocroii: -40°C mo +70°C

Merton oxynaxxieHus

IIpunyaurenbHOE OXIaKIEHUE BEHTUIISTOPOM

[Ipenensr BnaxxHOCTH 0°C 1o +30°C: <95% OTHOCUTENLHON BIAKHOCTH

+30°C mo +40°C: <75% OTHOCUTEILHOI BIAXKHOCTH

+40°C go +50°C: <45% OTHOCUTEILHON BIAXKHOCTH

AOcoiroTHas BEICOTa Pa6ora: menee 3,000 m

IIpocroii: menee 15,000 m

Mexannuyeckue nmapaMeTpsbl

TaGaputer* [Mupuna * BeicoTa * rmyouna = 313.1 mmx 160.8 MM*x122.4 MM
Bec* Herro 3.2 kr+0.2 kv
Bpyrro 3.8kr+ 0.5 kr

IepuoanyHOCTH pery1upoBKH

PexoMenmyeMeblit mepro1 KamuOpOBKY COCTaBIsIeT 1 Tox.

HopmaTtuBHBIe KPpUTEPHHA

OnextpomarautH | 2004/108/EC

ast Ucnonunrensasiit cranaapt EN 61326-1:2006 EN 61326-2-1:2006
COBMECTUMOCTD

be3onacHOCTE UL 61010-1:2004; CAN/CSA-C22.2 NO. 61010-1-2004;

EN 61010-1:2001; IEC 61010-1:2001

1 - oOmEenpuHATOE 3HAUCHUE.

2 - MakcUMallbHOEe 3HaueHue. 50 HC, OAMH KaHal, OTO6pa)K€HI/Ie TOYKaMH, aBTOMaTH4YCCKast

IyOMHA TaMsITH.

3 - HOXKH H PYUKa JOJIKHBI OBITH CO6paHBI, BKJIIO4asl BBICOTY PYYKHU YIIPABJICHUA.

4 - CTaHJapTHasA KOMIIJICKTalus.
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I[Mpuiaoxkenne

I[Hpunoxenue A: 1ONMOJHUTEIbHBbIEC eTAJUA U ONIIUHA

Onucanue Kon a5 3aka3a

DS1104Z (100 mI'm, 4 kanana) DS1104Z

DS1104Z-S (100 mI'1, 4-kaHANBHBIH

ociutorpag+25 mI 1, 2-KaHaNbHBIA HCTOYHUK DS1104Z-S
Mozes CHUT'HaJIa)

DS1074Z (70 mI', 4 kanana) DS1074Z

DS1074Z-S (70 mlm, 4-xaHaAJBbHEIN

ocuwuiorpag+25 wmlm, 2-kaHanpHbBIA wucTouHHK | DS1074Z-S

CHUT'HaJIa)

OnekTpokabenb, COOTBETCTBYIOIIMI  CTaHAapTam | -

CTpaHbl NIPUMEHEHUS
Cranpaptn | Mudopmanuonnsiii kabens USB CB-USBA-USBB-FF-150
ble 4 KOMILIEKTa TacCUBHBIX NPOOHKKOB (150 MI'w) RP2200
JomnojHeHus: | CrnpaBOYHHK OBICTPOTO BBEACHUS -

Juck ¢ marepranamu (BKJIFOYasi CIIPAaBOYHUK

TI0JIB30BATEINIS ¥ HEOOXOAMMBIE TIPOTPAMMBI)

Onuuu  1mo

Habop st MoHTaXa Kapkaca RM-DS1000Z
BbIOOpY
Onuuun MEM-DS1000Z
24 Mpts (oqun kanan) /12 Mpts (2 kaHana) /6 Mpts
TIyOMHBI
(4 xanana)
namMATH
Onuun REC-DS1000Z
I[aHHaﬂ o NpeaoCTaBJIsICT BO3ZMOKHOCTU 3aIlluCH
3anMcH
1 BOCIIPOM3BCACHNS CUTHAJTIOB
BOJIH
Onuun Hannas ommums Bmodaer RS232/UART, 12C, SPI,
NMPOABUHYT | TPUTTEP IO 3aIEPXKKE UMITYIbCA, TPUTTEP MO JTUMHT
p y purrep JIEp Y- purrep y AT-DS1000Z
oro AMITYIIbCa, TPUTTEP C 3aIycKoM 1o N-My (pOHTY,
TpHUrrepa TPHUTTEP 3aACPKKH, TPUTTEP IO JTUMHUTY BPEMEHH
Onuuu
MOCJIe10BAT aHHas OIIHUS BKJIIOYACT (DYHKIHU JIEKOIUPOBAHHUS
& by P SA-DS1000Z
eJIbHOT0 RS232/UART, 12C u SPI
MPOTOKOJIb
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HOI0

aHaJ/JIm3a

Baxno: Bce JOIIOJIHUTCIIBHBIC ACTAaJIM U OIIIHH, noxcanyﬁCTa, 3aKa3bIBAMTE B MECTHBIX O(I)I/ICElX

RIGOL.
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Ipuinoxenue B: 0CHOBHBIC IMOJIOKEHUS TaPAHTHIHOIO

00C/Iy’)KUBAHM S

Hayuno-texamueckast kommanus «llytoanp [[3uamsae», rTllekmrn (RIGOL
Technologies, Inc.) u ynoiaromodeHHbIH TipousBomuTenb «Ilyroans [3uHnsHBY, I.CywKoy,
TapaHTUPYIOT OTCYTCTBHE HEHWCIPAaBHOCTEH B NPOW3BEACHHOM IpHOOpEe ¥  €ro
NPUHAUIC)KHOCTSAX B T€UCHHE TapaHTHHHOTO ITEPUOA.

Ecnmm B TeueHwe rapaHTHIHOTO IiepHofa HEHCHPABHOCTH OyIyT OKa3aTeIbHO
obHapyxensl, kommanus RIGOL mpowsBemeT OecriiaTHBII pPEMOHT WM 3aMEHY.
[TonpoOHas wHGOpPMAIUS O TAPAHTUIHHOM PEMOHTE IMpENCTaBlicHa Ha O(pHUIIMATBHOM caiTe
xomnaany RIGOL u B rapaHTHHHOM TallOHE W3IEIHSL.

Jus momyuenus yeayr TO umm noiao# uHpopmanuu o TO cBsxutech ¢ rieHTpoM TO
xomnaanu RIGOL wnn mectaeiMm ee otaenenneM. Kommanns RIGOL He mpenocTtaBiseT
HUKAKWUX SBHBIX WM HESBHBIX TapaHTHH, KpOME KaK ONMMCAHHBIX B JTAaHHOM pas3fiele I B
TapaHTUIHOM TAaJlOHE, BKJIIOYas, HO HE OTPAHMYMBASCH HESBHBIMHA TapaHTHAMHU
BO3MOKHOCTH TPOJQKU U3CIHS H €ro paboTOCIIOCOOHOCTH B CHEIM(DUISCKUX YCIOBHSIX.
Hu mpm xakmx oOcrostenpctBax kommanusi RIGOL He HeceT OTBETCTBEHHOCTH 3a

KOCBEHHBIE, Cieln(pUICCKUE YOBITKH WIH YOBITKH OT TIOCTICICTBHIMA.
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Ipuiaoxenune C: BONpocsl HWJIM KOMMEHTApHMH K

AOKYMCHTAIINH

Ecnm y Bac B mporiecce nCTIons30BaHuS CIIPAaBOYHNKA BOSHUKIN KaKHE-THO0 BOIIPOCHI
WM KOMMEHTapuH, Bbl MOJkeTe OTIIpaBUTh NUCbMO HA JIEKTPOHHYIO MOYTY:

service(@rigol.com
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