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I'apanTum u HeoOXoAMMAsT K O3HAKOMJIEHUIO

uHpopManus

ABTOpCKHE NIpaBa

©2013 Bce mnpaBa «Hayuno-rexumueckort xkommnanuu «llyroansl[3ungsuae», 1. Ilekun,

3aIUIIECHEI.

HNudpopmanus 0 TOProBoii Mapke

RIGOL sBnsieTcst 3aperucTpupoBaHHONW TOProBoil Mapkod «HaydHO-TeXHUYECKOH KOMITaHUH

«IIyroansl3unasuby, . [lekun.

Heo0xoauMmas k 03HaKkoMJIeHMI0 HHGopManus

MPOIYKIMS JAaHHOW KOMIIaHUM 3amuineHa natenrom KHP;

JlaHHasl KOMITaHUSI OCTaBJIsIeT 32 COOOH TpaBO Ha HM3MEHEHHE XapaKTEPUCTHK U
CTOMMOCTH MPOIYKIIHH;

HHpOpMAIHS, TMPEACTABICHHAS B PYKOBOJCTBE, 3aMEHs’IET BCE paHEe H3aBaBIIHECS
MaTepHalIbl

komnanus RIGOL He HeceT OTBETCTBEHHOCTH TIPU BO3HMKHOBEHHH JIIOOOTO
CIy4allHOTO WJIM TOBTOPHOTO  yiiepOa, BBI3BAHHOTO OIIMOKAMH, BO3MOKHO
COJIep)KAIMMUCS B JAHHOM DPYKOBOJCTBE, HH(OpMaIUeil, MpenCcTaBIeHHOW B
PYKOBOJICTBE, U BBIBOJAaMH Ha €€ OCHOBAaHWH, & TAK)KE HCIIOIH30BAHMEM HACTOSILErO
PYKOBOJICTBA;

3anpelaeTcs KOMMPOBaHNE WIN PeIaKTHPOBAaHUE JIFOOOH YacTH TAHHOTO PYKOBOJICTBA

0e3 TpeaBapuUTENHLHOTO MUCHhMEHHOTO pasperieHns kommannu RIGOL.

Ceprudukanust NpoxyKuum

Kommanus RIGOL cepruduimpopana JaHHOE U3JEIUE TI0 TOCYAAPCTBEHHOMY U OTPACICBOMY

crangapram KHP, crangapram ISO9001:2008 u ISO14001:2004, u B ganbHEWnieM MmpoBeeT

CepTI/I(l)I/IKaI_II/IIO Ha COOTBCTCTBHUEC IOAHHOI'0 M3ACIUA NPOYMM MCEKAYHAPOAHBIM CTaHAAapTaM,

PENNIAaMCHTUPYIOIIIUM JaHHYIO C(1)epy ACATCIIBHOCTH.

KoHTaKTBI HAllleli KOMIIAHUU

Ecmu IIpyu HCIOJIb30BAHUU MHJAHHOTO H3ACIUA Y Bac BO3HHMKIM Kakue-I1u00 BOIIPOCHI HJIN

noxkenanusi, Ber MoxkeTe cBszathest ¢ komnanued RIGOL crneayronmm oOpa3om:

Topstaast muHMs 00CTy)XKUBaHUS U TexHIYecKoi moaaepskku: 800 810 0002 mwm 400 620 0002
Anpec caiita:  www.rigol.com
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TpedGoBanusi 0€30IMaCHOCTH

Oo0mue TpedoBaHUs 0€30MIACHOCTH

BHuMarensHO H3ydHTE HIDKETIEPEUHCICHHBIE MEPBl 0€30IacHOCTH BO M30EKaHHUE MOIYICHIS
TpaBM, a TaKXKe MOPYM JAHHOTO H3ICTHS M JII000TO JPYroro W3ACHus, COSIWHEHHOTO C
JaHHBIM. Bo m30exaHWe BO3MOXHOW OIMACHOCTH 00s3aTeNbHO CIEAYHTE pEriaMeHTy NpHu

OKCIUTyaTalluu JaHHOT'O U3ACIIUA.

Hcnonb30Banue NPaBUIBLHO MOA00PAHHBIX CHJIOBBIX Kaleleii.
Paspemaercs HCIOJIb30BaTh TOJIBKO CaHKLMOHUPOBaHHbIE COOTBETCTBYIOLIMMHU
rOCYJapCTBEHHBIMH OpTaHaMH CIeMaNbHBIC CHIIOBBIE Kabenu, mpeqHa3sHaueHHbIC I JAHHOTO

W3JICIIHA.

3azemJiieHue U31e/IHsl.

JlaHHOE M3aenre 3a3eMIsieTcs MOCPEICTBOM JIMHUAHW 3allIATHOTO 3a3EMJICHHUS KaOelsl NCTOYHUKA
nuTanud. Bo n3bexxanue ymapa 3IeKTpUIeCKUM TOKOM Tepe]l MOJKITFOUSHHEM JIFOOBIX BXOIHBIX
WA BBIXOAHBIX KJIEMM [aHHOTO M3AEIds O0eCHeuysTe HAAE)KHOE COEIHHEHHE KIIEMMBI
3a3CEMJICHUSA KaGeHH HUCTOYHHKA IUTAHUA OJAaHHOI'O U3ACIHUSA C KJ'[CMMOI71 JIMHUMU 3alIUTHOTO

3a3CMJICHUA.

[IpaBuiabHOE MOAK/IIOYEHTE MPOOHHUKA.
3azeMIIsIONINi IPOBOA NMPOOHWKA TMpeaHa3Ha4YeH I COeMMHEHHsA C «3emiei». Hu B xoem

cjiydac HE HO}IKJ’IIO‘-IafITe €ro K JIMHUU BBICOKOTI'O HAIPSH>KCHUS.

IIpoBepka BceX HOMMHAJIBHBIX 3HAYCHUH.

Bo n3bexanne BO3ropaHus M 4Ype3MEPHO OOJIBIIOTO CKayKa AIEKTPHUCCKOTO TOKa HEOOXOIUMO
IMPOCMOTPETH BCC HOMUHAJIBHBIC 3HA4YCHHUA U OTMCTKH, HAHCCCHHBIC Ha HW3ACJIHC. Hepezl
TMOAKIIOYCHUEM H3ACJIMA BHUMATCIbHO H3YUYHTC INpUIAraromieccss K HEMY PYKOBOJACTBO JIA

MONy4YeHUs TOAPOOHOM HHPOPMAIIMK O HOMUHAIILHBIX 3HAYCHHUSX.

Hcnonab3oBanue Noaxoaseil 3alMThI OT NPeBbIIIEHUS HANPSKEHUS.
He momyckaiiTe moja4yu CIMIIKOM BBICOKOTO HAINPsDKEHMs HA JIaHHOE U3/Ienue (Hampumep, B
pe3yasTaTe BO3ICHCTBUS MEKTPUIECKOrO paspsaa MOJIHHHK). B MpOTHBHOM ciydae BO3HUKAET

OIMaCHOCTb MOJTYYCHU pa60‘lI/IM NEPCOHAIIOM yapa SJICKTPUICCKUM TOKOM.

3anpemaercs IKCIJIyaTanus Npudopa co BCKPHITOI KPHILIKOIA.
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He sxcnnyatupyiite JaHHOE U3LEIME, €CIIU €r0 KOPILYC HaXOIUTCS BO BCKPBITOM COCTOSIHUU.

Hcnoab30BaHne HAAJIEKANIUX NPeIOXPAHHUTEJICH.
Paspemiaercs ucnonp3oBaHue MpegoXpaHUTEIEH TONBKO YCTAHOBJIEHHBIX MOAEIEH Ul JaHHOTO

IIPONYKTA.

H30eraiiTe BHEIIHUX OTKPBITHIX YacTeil 2JIEKTPUYECKOT0 KOHTYpa.
ITocne noaxioYeHUs UCTOUHUKA IUTAHUS HU B KOEM CJIyyae He KacalTeCh BHELUIHUX OTKPBITHIX

Pa3bEMOB U DJICMCHTOB.

3anpenraercsi YKCIJIyaTaus U31eJusl, eCJIi eCTh COMHEHHS B €r0 MCIIPABHOCTH.

Ecnmun Bel momo3peBaeTe, 4yTO B JAHHOM H3/EIWM BO3HUKJIA HEHCIPABHOCTH, MOXKAJIYWCTa,
CBSOKUTECh C YyHoidHOMO4YeHHbIM KommaHwedd RIGOL peMOHTHBIM MepcoHaoM JJis
nmpoBeneHusT TpoBepku. JIroboe TexHUYeckoe OOCTyXHBaHUE, pErYJUpOBKAa WM 3aMCHA
JieTayiell TOJDKHO TIPOBOJMTHCSA TOJBKO yroidHoModeHHbIM Kommanueld RIGOLpeMoHTHBIM

[IEPCOHAIIOM.

Ionaep:xuBaHue HaJJIeKALET0 BEHTUIUPOBAHMA.
HeynosnerBoputenbHas BEHTWIALMSA IIPUBEINET K IEPETPEBY MU IIOJOMKE H3MEPUTEIILHOIO
npubopa. Bo Bpems 3KcILTyaTauuu MOANCPKUBANTE YHOBIECTBOPUTEIBHOS BEHTWIMPOBAHME,

PEryJsipHO NIPOBEPSIITE COCTOSAHNE BEHTUISLIMOHHOIO OTBEPCTHSI X BEHTHIIATOPA.

3anpeuaercs IKCIJIyaTalusi Bo BJIa:KHOU aTMocdepe.
He skcmmyarupyiite nmpubop Bo BiakHOU atMocdepe Bo n30ekaHue 3aMbIKaHUS BHYTPEHHETO

QJICKTPUYCCKOI'0O KOHTYpPa UJIM BO3SHUKHOBECHHUS OIMACHOCTH IMOPAKCHUA DJICKTPUICCKUM TOKOM.

3anpemaercs IKCILIyaTalus BO B3PbIBOMOKAPOONACHOM cpefe.
He skcrutyarupyiite mprGop Bo B3pHIBOIIOKAPOOIIACHOM Cpe/ie BO H30ekKaHHEe ero pa3pyLieHuUs

WIM IPUYMHEHUST GU3NIECKOTo Bpelia IePCOHATY.

IHonnep:xuBaHue NOBEPXHOCTEH M31EJHA B YHCTOTE H CYyXOCTH.
[onnepxuBaiiTe MOBEPXHOCTH MPUOOpPA YHCTHIMH M CYXMMH BO M30€KaHHE BIUSHHUSA Ha €rO

XapakKTCpUCTUKU NBUIN U BJIarvu U3 BO3yXa.

3ammTa 0T CTATHYECKOT0 YJIEKTPHYIECTBA.
Crarudeckoe 3JIEKTPUYECTBO CHOCOOHO BBI3BATH MOJOMKY NPHOOPA, MOATOMY HEOOXOIMMO

cTaparbCda IMPOBOAWUTL HU3MCPCHHSA B 30HAX, 3AIMUIIEHHBIX OT CTATHYCCKOI'O JJICKTPUYCCTBA.
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Ilepen momcoenuHeHWEM DSJICKTPHUYECKHX Kalemedl K mpuOOpy CIEAyeT OCYIIECTBHTh
KpaTKOBPEMEHHOE 3a3€MJICHHE MX BHYTPEHHUX W BHEIIHUX IPOBOIAIIMX 3JIEMEHTOB s

CHATHUA CTaTUYCCKOTO IJICKTPHUYICCTBA.

CoOaronenue npapuJi 6e30MacHOl TPAHCIOPTHPOBKH.
OOparure BHHMaHHe Ha 0E30MacCHOCTh TPAHCIOPTHPOBKH BO W30CKaHHE TIOJIOMKH KHOTIOK,
PYKOSTOK M pPa3beMOB MaHENW YHpaBJIeHHs NPHOOpa BCIEICTBUE €r0 BBICKAIB3bIBAHHS M

HaJieHus B IIPOIiecce TPAHCIOPTHPOBKH.
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TepMUHBI 1 CHMBOJIBI, CBSI3AHHBIE ¢ 0€30IIACHOCTHIO

TepMuHbI, BCTpeyawmmecss B JaHHOM PYKOBOACTBe. B TaHHOM pyKOBOICTBE
MOTYT BCTPETUTHCS CIIEAYIOIINE TEPMUHBI:

IIpenynpexnaenue
[Ipenynpexnaronias MOMETKa 03HAYAET, YTO YCJIOBUS U JECUCTBUS MOTYT
MOBJIEYb 32 CO0O0M Yrpo3y )KU3HU pabovero nepcoHaa.

BHumaHnue

A [Tomerka, npusbiBarOllas K BHUMAHUIO, O3HAYae€T, YTO YCJIOBUA U
NENUCTBUSI MOTYT TIOBJIEYh 3a COOOM IOJIOMKY JaHHOTO W3IEIHs WU
MOTEPIO TAHHBIX.

TepmuHbl, BCTpeyamoumuecs Ha u3leaud. Ha wusgenuu MOryr BCTPETUTBCS
CJIELYIOIINE TEPMUHBI:

OnacHoctrb. O3HauaeT, 4YTO [AaHHOE JAEWCTBUE MOXKET HEMEUIEHHO BBI3BATh
onacHyo g Bac curyanuro.

IIpenynpesxaenne. O3Hauaer, 4YTO JaHHOE [JEHCTBHE MOXKET  BbBI3BATh
NOTEHIUAJIBHO ONMACHYIO WA Bac cutyanuro.

Buumanne. O3HauaeT, 4TO JaHHOE JIEHCTBUE MOXKET BbI3BAaTh IIOJIOMKY HACTOSIILIETO
U37EIIUS UM [TPOYEro COETMHEHHOTO ¢ HUM 000pYI0BaHUs.

CuMBOJIBI, BCTpeuyawuuecss Ha wusgeanu. Ha wusnenuum Moryr BCTPETHTHCS
CJIEYIOINE CUMBOJIBI:

A BrIcokoe HamnpsikeHue
A [Ipenynpexnenue 6€30MaCHOCTH

KnemMa 3amuTHOrO 3a3eMIICHHS

/777 Kiemma sazemnenus KopIryca

1

— H?)MGPI/ITGJIBHEI}I KJIEMMa 3a3€CMJICHUA
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Kanaccupurkauus nsmepennii

Kuaccnpuxauus usmepeHuii

[udposoit ocriruiorpad ceprur DS1000Z MoxeT MPOBOIUTH U3MEPEHUs KaTeropud |.

Mpenynpexaenune
Jannpit  ocmmimiorpad  MOXHO — WCTONB30BaTh  TOJBKO  JJISL  M3MEPCHHH

YCTaHOBJICHHOM KaTeTOpHUH.

Onpenesienne KaTeropuii u3MepeHust

Kareropus | mogpazymeBaeT mpoBeaeHNE H3MEPEHHH B SMEKTPUIECKOM KOHTYpE, HE HMEIOIIEM
HETIOCPEICTBEHHOTO COCIMHEHHS C OCHOBHBIM MCTOYHHKOM NHTaHMA. Hampumep, mpoBeneHue
U3MEPCHHH B AJIEKTPHUCCKUX KOHTYPaxX, HE MMCIOLINX OTBETBICHHN OT OCHOBHOTO MCTOYHHUKA
IHUTaHUsI, OCOOCHHO — B 3aIUIIAEMBIX (BHYTPEHHHX) IEKTPUUYECKUX KOHTYPaxX OTBETBICHUI
OCHOBHOTO HCTOYHHKAa NHTaHWA. B mocmemHem ciiydqae MTHOBEHHOE HampspKeHHE Oymer
MeHaTecs.  [lodToMy monp30BaTens JOMKEH 3HATHh MIHOBEHHBIH 3amac  MPOYHOCTH
000pynoBaHMsL.

Kareropust |l mompa3symeBaeT mpoBeAE€HHE W3MEPEHHH B 3NEKTPUYECKUX KOHTYpax
HETIOCPENICTBEHHO COCTMHEHHBIX ¢ HU3KOBOJBTHBIM 00OpymoBaHHeM. Hampumep, mpoBencHue
WU3MEPEHUN B OBITOBBIX JJIEKTPONPUOOPAx, TMEPEHOCHOM HHCTPYMEHTE W IMpOoYeM IMOJ00HOM
000pynoBaHHH.

Kareropust 1ll monpasymeBaer mnpoBeneHHE H3MEpEHHH B CTPOMTEIHFHOM 00OPYIOBaHMU.
Hampumep, mnpoBeneHne U3MEpEHU B paclpeAeTUTEIbHBIX [IUTKAX, AaBTOMATHYECKUX
BBIKJTIOYATEISIX, Tpaccax (BKIFOUas AIIEKTPUUYECKUE KaOellu, IIMHBI, COSAMHUTENbHBIC KOPOOKH,
BBIKJTFOYATENN, PO3ETKH) CTAIIMOHAPHOTO OOOPYAOBaHUsS, B OOOPYIOBAHUU MPOMBIIUICHHOTO
Ha3HaueHWs] W TpodeM OOOpYIOBaHMW (HAmpUMep, CTAMOHAPHBINA AIEKTPOIBUTATEIND,
MPUCOETMHEHHBI K CTAllMOHAPHOMY YCTPOHCTBY Ha HEONPEACICHHO JOJTUH TepHol
BpPEMEHH).

Kareropust IV mnompasymeBaeT NpoBedeHHE W3MEPEHHUH B HCTOYHUKAX HHU3KOBOJETHOTO
obopynoBanus. Hampumep, u3MepeHHus BOJIBTMETPAa B OCHOBHOM OOOPYIOBAHUHW 3alIUTHI OT

HEepeHANPSKEHUS U IMITYJILCHOM YIIPABIISIONIEM HJIEMEHTE.

PykoBoncTso nons3osarens DS1000Z VI



RIGOL

TpeOoBaHusI K BEeHTWISIIUU

Janseplii  ocumiuiorpad — OXJIaXIaeTcsl  NPHUHYIUTEIBHO,

MOCPEICTBOM

BCHTHUJIATOPA.

Heob6xonmmMo obecneynTs OTCYTCTBUE MPETATCTBUN B 30HAX MMOCTYIUIEHHUS U BEIOpOca BO3IyXa,

a TaKkke CBOOOIHOE ero JBrokeHue. s obecneyeHus yIOBIETBOPUTEIFHON BEHTIIISIINN TIPH

SKCIUTyaTalliy ocIuiorpada Ha cTeHAe HEOOXOIMMO OCTaBUTh MUHUMAJIBHBIE 10 CM. 3a30pHI

JI0 ero 00enx OOKOBBIX, BEPXHEH U 3aJHEH TOBEPXHOCTEH.

IIpenynpexnenue
HeynosnerBopurenbHas BEHTWIALUS IPUBEAET

IIEPErpeBy U  IIOJIOMKE

W3MEpHUTEIbHOTO  mpubopa. Bo  BpemMs  3KcIUIyaTanuyd  TOMJIEPIKUBAKTE
YIOBJIETBOPUTENFHOE BEHTHJIMPOBAHHWE, PETYISIPHO TMPOBEPSUTE COCTOSHUE
BCHTHUJIAIMOHHOTO OTBEPCTHUA U BEHTUIIATOPA.
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Pabouas cpena

Temmneparypa

Bo Bpemst pa6otsr: ot 00 mo +500

Bue pabouero Bpemenu: ot -200 mo +700

BaaxHocTh

IIpu remneparype menee +350 : oTHOcHUTENbHAS BIaXHOCTh MEHbLIE WK paBHas 90%.

IIpu remneparype ot +350 no +400 : oTHOCHUTENbHAS BIAXKHOCTh MEHbIIE WU paBHas 60%.

Mpenynpexaenune
He skcmumyatupyiiTe mpuOop BO BIakHOW atMocdepe Bo H30ekaHHE 3aMBbIKaHUS
BHYTPEHHETO JIEKTPHUYECKOTO KOHTYpa WJIM BO3HUKHOBEHHUS OMACHOCTH HOPAKEHUSI

QJICKTPUYCCKHUM TOKOM.

BobicoTa Hag ypoBHEM MOPH

Bo Bpems pabote: Menee 3000 m.

Bue pabouero Bpemenu: meree 15000 m.

Kareropusi MoHTaxa (IepeHanpszKeHs )

[lanHoe wu3nenMe 3anUTHIBAETCA OT OCHOBHOIO MCTOYHMKA IUTaHMS, COOTBETCTBYIOLIETO

KaTeropuu MoHTaxa (nepeHanpsokerus) 1.

Mpenynpexaenune

A He nomyckaiite momauu CIOMILIKOM BBICOKOTO HAaNpsDKEHMS Ha JaHHOE W3Jenue
(Hapumep, B pe3ynbTaTe BO3ICHCTBHSA DJNEKTPUYECKOrO paspsiza MoiHuHM). B
MPOTUBHOM CJIydae BO3HHMKAET OMACHOCTH MOIYyYCHHS paboOuuM MEpCOHANIOM yaapa

SJICKTPUYCCKHUM TOKOM.

OnpenesieHne KATErOpUM MOHTAKA (TepeHanPszKeHU)

Kareropusi MmoHTaxka (mepeHanpspkeHus) | kacaeTcsi smeKTpUYECKOro ypoBHsI curHama. OHa
IPUMEHAMa K HM3MEPUTEIBHBIM KIEMMaM OOOpPYIOBAaHUS, COCOMHEHHOTO C AJICKTPHYECKUM
KOHTYPOM HCTOYHHKA MTUTAHUS, IPH 3TOM YK€ IPUHSITHI MEPHI, OTPAHNYMBAIOIINEC MTHOBCHHOE
HaINpspKeHHE Ha COOTBETCTBYIOIIEM HU3KOM ypPOBHE.

Kareropuss montaxka (mepenanpspkeHus) |l kacaercss 3JeKTpUYECKOTO YpPOBHS MECTHOTO
pactpenenenusi snekTpuuectBa. OHa mpuMeHHMa K OOOPYIOBAaHHIO, COEAWHEHHOMY C

TOPOJICKOM AJIEKTPOCEThIO (MCTOYHUK MTUTAHHS IIEPEMEHHOTO TOKA).
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CreneHp 3arpsi3HeHUst

2-51 KaTeropus

OnpenesieHne cTeneHu 3arpsi3HEHU

Kareropus 3arpsizHenust 1: oTCyTCTBUE 3arpsA3HEHUM MM CyXUE HENPOBOAALINE 3arps3HEHHUS.
3arpsi3HEHMSI TAaKOTO pas3psiaa HE OKa3bIBAIOT BIMSHMA Ha pabory mpubopa. Hampumep, sto
YHCTOE MOMELIEHHUE WM IIOMEIIEHUE ¢ KIIMMATUYECKUM KOHTPOJIEM.

Kateropust 3arps3HeHHs 2: OOBIYHO BO3HHKAIOT TOJBKO CyXHE HEMPOBOAAIINE 3arpsI3HEHUS.
WHorna MO)keT BO3HUKATh UX BPEMEHHAs IIPOBOAMMOCTE BCIIEACTBHE 00pa30BaHMs KOHIEHCATA.
Hanpumep, 310 00BIYHOE MTOMEIIICHHE.

Kateropust 3arps3HeHns 3: IpOBOISIINE 3arpsi3HEHIUS MM CyXUe HETIPOBOSIINE 3arps3HEHMS,
CTaBIIIHE MTPOBOMASIINMH BCIIEACTBUE 00pa3oBaHMs KoHAeHcaTa. Hampumep, ynndHas miionaaKa
C 3aIIUTHBIM HaBECOM.

Kareropust 3arpsi3sHeHmst 4: IIOCTOSHHBIC TPOBOJSIINE  3arpsS3HEHHS, BBI3BIBAEMBIC
NPOBOMSAIIMMH TIBUIBIO, JOXKAEBOH BOAOM WM CcHeroM. Hampumep, OTKphITas yaudHAs

IJIOLIAKA.

Kareropus 6e3onacHocTu

Kareropus 1 — 3azemmsiemoe uznemnue.
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Yucrka 1 yxoa

Yxon 3a npudopom
He ycranaBnmuBaiiTe npubop Ha MecTe, IOABEPTarolIeMcs UIUTSIBHOMY BO3ICHCTBUIO

COJIHEYHBIX JTy4YeH.

Yucrka npudopa
Heo0xonmMo B COOTBETCTBUH € YCIOBUSIMH SKCIUIyaTaIllH, HO PETYISPHO MPOBOAUTH YUCTKY
npudopa. Crioco0d OYUCTKU CIIEAYIOIIHA:
1. OTKIIOYUTH HCTOYHUK ITUTAHMUS.
2. TlpotepeTh OT MBLIM HAPYKHBIE IOBEPXHOCTH MPUOOpA, MCHOIB3Ys BIAXHYIO, HO HE
MOKPYIO MATKYIO TPSANKY (MOXXHO HCIIONB30BaTh INAISAIIME MOIOUIME CPEICTBA WU

YHCTYIO BOXy). OUHIIast KUAKOKPHCTAININIESCKUH TUCIUIEH, OyAbTe BHUMATEIBHEI — HE

roraparnanTe Ipo3pavHbIi 3alUTHBIA YKpaH.

BHuMaHue
Bo uzbexxaHue MOJOMKH MpHOOpa HE MO3BOJANTE MOMAgaTh HA HEro HUKAKUM

CAKHM KHUJAKOCTSAM.

IIpenynpexkaenue
Bo u3bexxaHue KOPOTKOTO 3aMBIKAHUS BCICICTBHE HAWYUS BJIArH U OIMACHOCTH

>

HaHCCCHUA (I)I/I?,I/I'-IGCKOFO Bp€a MEpCOHAly IEpen HOBTOpHOﬁ noja4yel MuTaHus

yOeaureck, 4To IpUOOP YKEe BHICOX.
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Oco0ble yka3zaHusl, CBSI3aHHbIE C IKOJIOTHeH

Hwkecneayrommii CHUMBOJI 03Ha4yaeT, 4YTO JaHHAas MPOAYKIHS OTBeyaeT TpeOOBaHUAM
EBpocoro3a, BbeIpaboTanHbIM Ha ocHoBaHuHM JjaupektuBbl 2002/96/EC  «O6 otxomax

ANMEKTPUYECKOTO M AJICKTPOHHOTO 000PYI0BaHUS.

|
Yruauszanus 060py10BaHus

Hexotoprie BemiecTBa, copepKamiecs B AaHHOM H3EIHH, BO3MOXKHO, MOTYT HAaHECTH BpEX
OKpYKalolIel cpelle U OpraHnu3My 4esioBeka. Bo m3bexaHue MmomaJaHus BPEIHBIX BEIISCTB B
OKpYXXAIOUIYI0 Cpeldy WIM HaHECEeHHS HMH ymepda 370pOBBIO JIIONEH pEKOMEHIyeTcs
YTWIM3UPOBATh JAHHOE W3ZACIHE, MCIONIB3YS HAJICKAIINE CIIOCOOBI. DTO IMO3BOJMT OONbIIEH
YacTH MarepuayioB OBITH 3aHOBO HCIIONB3YEMBIMH WIHM INepepaOOTaHHBIMHU. [ moimydeHus
CBSI3aHHOW C JaHHBIMH TIpolieAypaMu HH(popManuu oOpamiaiTech B MECTHbIE KOMIIETCHTHBIC

OpraHbl.

Kparkoe onucanue wnu@pposoro ocuuiorpadga

cepuun DS1000Z

DS1000Z npencraisier co00il BEICOKOIPOU3BOAUTENBHEIH IH(POBOH ocIpuuiorpad Ha
0aze TtexHonormii UltraVision. OH xapaktepu3yeTcsl MakCUMalbHOW TIyOMHOW TaMSTH,
MIUPOYANINIUM ~ JUHAMHUYECKAM  WHTEPBAIOM, OS(PQPEKTUBHOCTHIO  JUCIUICS, BBICOKUM
K03(pQUIIMEHTOM 3axBaTa BOJH WM HAJWMYMEM IIOJHOTO KOMIUICKTa TPHUITEPHBIX (DYHKIUH.
Jannsiii ocumuiorpad sBISETCS €AWHCTBEHHBIM B CBOEM POJIE OTIAIOYHBIM WHCTPYMEHTOM,
UCIIOJIb3yeMBbIM B HH(GOPMAIIMOHHOHN, aBHAIIMOHHOW, 00OPOHHOH cdepax, BO BCTPAUBAEMBIX
CHCTeMax, KOMITBIOTepax, UCCISIOBAHUIX, 00Pa30BaHUU U APYTHX 00JIACTSIX.

DS1000Z siBisieTcsi caMbIM MOJTHOLIEHHBIM 110 (YHKIIASAM M JTy4IIIAM TI0 TIOKa3aTesIsM
cpenu mudpoBhIX ocuMLIorpadoB ¢ MPOMYCKHOM crtocoOHOCThIO 10 100 MIm.

I's1aBHBIE 0COOEHHOCTH:

® [lonoca npomyckanus 100 MI't u 70 MI'1p

® lnnosaumonHas texHonorus UltraVision

® MakcumalnpHas 4acToTa AUCKPETU3AINHU B peatbHOM BpeMenu 1 ['BrIO/c

® Koadpdunuent 3axsara BosH 30,000 ocummorpaMmm/c (To4eqHOE OTOOpaKEeHHUE)

® OyHKIMHU 3alUCH, BOCIPOU3BEICHHS, TOCTOSHHO OTKPBITOH 3allCH, aHAIH3a B PEATbHOM
BpeMeHH. MakcuMaibHbIil 00beM 3anucu 60.000 kaapos

® MakcuMalbHBI 00beM TaMaTH 24 MTouek (OMIIMOHHO), 00beM MapTHU CTaHAApPTHOU

KOMIIJICKTAllu — 12 Mrouek

PykoBoncTso nons3osarens DS1000Z Xl
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OTo0pakeHue Mo MHOTOCTETIEHHOH 11IKajie APKOCTH

Husknii ypoBeHb IyMa, IMHPOYANIINKA BEPTUKAJIBHBI NWHAMWUYECKANW HWHTEPBal OT
1MmB/nen. no 10 B/nexn.

7-nroiimoBbiit qucmieit WVGA (800%480) TFT LCD, otyetnuBas 1{BETOBasi raMMma, HU3Kas
notpebisiemMas MOUTHOCTD, JUTUTENbHBIN CPOK CITYKOBI

PerHI/IpyeMaSI SAPKOCTb CUT'HAJIOB aHAJIOTOBBIX KaHAJIOB

Bo3moxHas aBTOMaTHIECKast HACTPOIKa 0TOOPaKEHHsI CUTHAJIOB )
KonmuectBo  QyHKimii  Tpurrepa gmocturaer 15, BKiIoYas MHOXECTBO — BHJIOB
MPOTOKOJIBHOTO TPUITEPA

CranpaptHas KOMILIEKTaLUs OCHallleHa napasuienbHbIM JEKOMPOBAaHUEM,
IIPEJOCTABIISAETCSI MHOXKECTBO OILUI 110 MOCIEN0BATEIbHOMY AEKOJUPOBAHUIO
ABTOMaTHYECKOE H3MEPEHHE MapaMeTpoB 24-X BHUAOB OCHWIJIOTPAMM, H3MEPEHUS C
(hyHKIIMEH CTaTUCTUKH

HeranpHas GpyHKIUS OTIIOKECHHOTO CKAHHUPOBAHUS

Berpoennas gynknus FFT

ODyHKIUSA MaTeMaTHYeCKUX ONepaluii ¢ KpaTHBIMH CUTHAJIaMU

OyHKIHS TOITYCKOBOI MTPOBEPKH (TOICH/HETOICH)

2 BCTPOCHHBIX KaHana, (QyHKIUS MCTOYHMKA curHaia 25 MI'm (tompko mis DS1074Z-S,
DS1104z-S)

Paszwembl ctanmaptHoi kommuiektanuu: USB Device, USB Host, LAN

CootserctBue crangaptaM LXI-C mpuOoOpoB, BO3MOXKHOCTB OBICTPO, SKOHOMHO U
BBICOKO3(P(DEKTHBHO CO3JaTh U IIEPEYCTAHOBUTH U3MEPHUTEILHYIO CHCTEMY

[onnep:xka ynaneHHOro KOMaHAHOTO YIIPaBIECHUS

Berpoennas cucreMa moMomid, yioOHoe moxydeHne HHQOpMaum

[Monnep:kka MHOXECTBA S3bIKOB, BBOJ HAa KHTACKOM U aHIVIMMCKOM SI3bIKax

OpurrHaEHEIN TOHKAH TPOMBIIUICHHBIA AU3aiiH, ynoOHas padora

PykoBoncTso nons3osarens DS1000Z Xl
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Kpatkuit 0030p coaepxaHusi

1 BBenenue

2 Hacrpoiika
BEPTUKAJBHON CHCTEMBbI
3 Hacrpoiika
TOPHM30HTAJIbHOI
CHUCTEMBI

4 HacTpoiika cucTeMbl
JMCKpeTU3anuu

5 Tpurrepublii
ocuiIorpag

6 IlpoBenenne
H3MepeHuit

7 IIpoTokoabHOE
JeKoIHPOBaHUe

8 KoHTpobHBII cUrHAJ

9 JonyckoBasi mpoBepKa
(romen/ne rogeH)
10 3anuch curaagaa

11 YnpaBaenue
0TO0paKeHNEM
12 IcTOYHMK cCHTHAJIA

13 Coxpanenue u
u3BJeYeHHe

14 Hactpoiika ¢pyHKknmii
CHCTEMBI

15 Yaanennoe
yIpaBJjeHue

16 Ycrpanenue
HeHcInpaBHOCTEH
17 Texuuueckne
napaMeTpbl
IIpunoxenune

Onmucanue TOATOTOBUTENBHBIX paboT mepen dKCIUTyaTanuei
npubopa, a TAKKe MPEABAPUTEIHFHOE 03HAKOMIICHUE C IIPHOOPOM.
Onucanue GyHKIUH BEPTUKAILHONW CUCTEMBI OCIHILIOTpada.

Onucanue GyHKIIUH TOPU30HTAIBHON CUCTEMBI Ociuiorpada.

Onmcanue Q)YHKIII/II\/'I CUCTEMBI IUCKPETU3ALUN.

Omnucanue MeToAa TPUITEpa, CLUENKH TPUrrepa, BbIPaBHUBAHHS
TPUITEpa, BHENIHETO TPUITEPa M PA3IMYHBIX THIIOB TPHUITEpa
ocmiorpaga.

Omnucanue MpoBeiCHHs MaTeMAaTHUYECKUX ONEpaluii, KypCOPHBIX
M3MEpPEHHI M aBTOMAaTUYECKUX U3MEPCHUI.

Onwucanue ICKOAMPOBAHUS BXOIHOTO CHUTHANA IIPU ITOMOIIU
OOBIYHOTO TIPOTOKOJIA.

Onmcanue CpaBHCHHA BXOJHBIX CUTHAJIOB TIIpH IIOMOIIHA
KOHTpOHBHOﬁ OCHWIIOTpaMMBI.
Omnucanue U3MCPEHHA BXOAHBIX CHUI'HAJIOB IIPpU  IIOMOIIHU

JIOITYCKOBOM ITPOBEPKH.

Onucanue aHainM3a BXOAHBIX CHUTHAJIOB MPH MOMOIIU 3aluch
OCIIMJIIOTPAaMMBEL.

Ornrcanue yrpaBJIeHUs] 0TOOpaKeHUEM ocIuIorpaga.
Onucanve MeToma WCHOJNB30BaHUS BCTPOCHHOH  (QYHKITHH
HCTOYHHKA CHT'HAJA.

Onucanue COXpaHEHUS U U3BJICUEHUS PE3YIIbTATOB U3MEPEHUH, a
TaKXKe HACTPOCK OCIILIorpada.

Omnmncanne HACTPOHKHM YOAJCHHBIX Pa3beMOB, COOTBETCTBYIOIINX
(YHKIMIA CHCTEMEI.

OnucaHue yJaneHHOro yIpaBleHUs OCLIorpad oM.

Omnwucanne 00pabOTKM YAacTO BO3HUKAIOIIUX HEUCIIPABHOCTEH
ocumwutorpada.

IlepeyeHb TEXHUYECKHX IOKa3aTeNneil W OOMIMX TEXHHUYECKHX
napaMeTpoB ocuuiuiorpada.

Wudopmanus o TOMOTHUTENEHBIX JETANSX U OIIIHSIX.

YciaoBHbIE 0003HAYEHHS B AOKYMCHTAlUM:

KnaBumm nepenneit manenn: 0003HaYarOTCS CUMBOJIAMH C paMKOH, HanpuMmep: [Storage

Knasumm MeHI0: 0003HaYar0TCs CHMBOJIAMH JKHUPHBIM HIpI/I(bTOM Ha IBCTHOM (I)OHC, HarmpuMmep:

Tun coxpaHneHust

[TocenoBaTenbHOCTh JEHCTBUN: 0003HAYAIOTCS CTPENKO “—”, Hampumep: |Storage — Tum

PyxoBoxcTBo nons3osarens DS1000Z X1l
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COXpaHeHHsI

KupubsM mpugpTOM CHHETo I[BeTa C MOAYSPKUBaHNEM 0003HAYAIOTCS CCBUIKH, K IPUMEDY,

CoxpaHeHue u

Pyuka ynpasnenus:

O06o3HauYeHne Pyuka ynpasienusi | O003HaueHne Pyuka ynpasJieHust
MHorodyHKIIHOHAb BepTuKaibHO @ Pyuka ynpasneHus
Hasl pydkKa SCALE BEPTUKAIILHOM
yIpaBJIeHHs LIKAJIOM KaHasa

I'opusonTansHO Pyuka ynpasienus BepTUKaIbHO @ Pyuka ynpasnenus

@ SCALE FOPU30HTAJIbHON Position T BEPTUKAIBHOTO
HIKAJION CMELIECHUS KaHala

I'opusoHTansHO Pyuka ynpasienus Tpurrep @LEVEL Pyuka ynpasnenus

S position TOPHU30HTAIBHOTO | ypoBHeM Tpurrepa
CMELLEHHUS

YeaoBus coaep:kaHusi AOKYMEHTAMM:
JlaHHBIA CHpaBOYHUK COACPKUT HWHCTPYKIuio Ha mpumepe DS1104Z-S; comepixumoe

HUHCTPYKIOHHU TAKKE OXBATBIBACT IIOJIHOCTBIO BCC (1)YHKIII/II/I 1 XapaKTEPUCTHUKU APYTUX MOJIETICH.

Monenu, Bxoasmue B cepuro DS1000Z:

Monennb Inpuna Kanaa CneunanbHoe | Jlormueckmii
MOJI0CHI NPOrpaMMHOe | KaJbKYJIATOP
4acToT obecrneyeHue

DS1204Z 200MHz 4 Her Her

DS1154Z7 150MHz 4 Her Her

DS1104Z2 100MHz 4 Her Her

DS1074Z 70MHz 4 Her Her

MS01204z7 200MHz 4 Her Jlonuueckuit KAIBKYISATOP
(AND,HeTR,0OR),
(GYHKIIMOHATBHBIHA
aKTHBATOP

MSO11547 150MHz 4 Her Jlonuueckuil KanbKyasITOp
(AND,HeTR,0OR),
(YHKIIMOHATLHBIN
aKTHBATOP

MS0O1104Z 100MHz 4 Her Jlonuueckuil KanbKyasITOp
(AND,HetR,OR),
(GYHKIIMOHATBHBIHA
aKTHBATOP

MSO1074Z 70MHz 4 Her Jlonuueckuit KAIBKYISATOP
(AND,HeTR,0OR),
(GYHKIIMOHATBHBIHA
aKTHBATOP

PykoBoncTso nons3osarens DS1000Z
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Conep:xkanue
FapaHTHM 1 HE06X0AUMAA K O3HAKOMJ/IEHUI0 UHQPOPMALHUA ...vcnnsessssessssssssenes I
TPEOOBAHUS OE3OMACHOCTH ucerussesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssenes II
061 He TPEGOBAHMS GE30MACHOCTH .oovvvresessssssssssssssssssssssssssssssasasassssssssssssssssssssssasssassssnsnses 11
TepMHHBI M CUMBOJIbI, CBI3AHHBIE C GE30MACHOCTDBIO c.vvuiusssssssssssssssssssssssasssssssssssssass A\
KAaCCHPUKAIMA UBMEPEHUM .cuvvvsismsmsmsmsssmssssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssns VI
TPEGOBAHUA K BEHTUIIAIIM M covuvusssssssssssssassssssssssssssssssssssssssssasasasssssssssssssssassssssssasasassnsssnssss VII
PAGOYAT CPOAA ceererarsrsnsmsmsmsmssssssssssssssssssssssssssssssssssssssssssssssssassssnsssssssssssssssssasasasanssassnsssssnanans VIII
UHICTIKA M YXO/, cuuersessesessessesessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssassessssassen X
Oco6blie yKa3aHMS, CBA3AHHBIE C IKOOTHEH ..ocovurmsrsssssssssssssssssssssssssssssssssssssssssssssssssass XI
KpaTtkoe onucanue nudposoro ocuuiorpaga cepuu DS10007............... XI
KPaTKHI 0030P COAEPIKAHMSA ..uvvurursersssssssssssssssssssssssssssssnssssssssssassssssssassssssssssssssans XIII
1 BBEEHME ....coverrrerrreerssnsssssssnsssssssssssnsssnssasssasssssesssssssasssassssssssssssssnsnsssnsssns anssanssnsnnasnnssans 1
OOIIAA IIPOBEPKA wurursnsssssssssssssssssssssssssssssssssssassssssssassssssssssssssssssssssssssasassssssssssssssssssssssssasasasasses 2
BHEIITHHE TAGAPHTDBLc.sucussssscssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssasssssnssssssssses 3
IpeAdKCITyaTAMOHHAS MOATOTOBKA uururusssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssnns 4
PerysiipoBaHue MOAAEPIKUBAIOLIUX HOMEK cvuurressressessssessssessssassssessssessssssssssssssssssssssssesssans 4
[To/1COE AMHEHUE K BJTEKTPOTTHTAHHED ..ovcvvsseessessssessseesssessssssssssssssessssessssssssssessssesssssessssssssssssss 4
[TPOBEPKA MPH BKITHOUEHH . .vevsrversseresssessssessssesssssssssessssessssssssssessssessssassssessssessssssssssassssesssssssssesssnns 5
[10COETUHEHUE TMTPOBHHUK . 1vtuierrsrusessesssssessssssssssssessmsssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssnes 5
DYHKIMOHATBHAST TIPOBEPK uureussresssarsssssssesssessssssssssssessssesssssssssssssessssssssssassssessssssssssesssssssssees 7

KommneHcanuus npo6HHKa
061 uii 0630p nepegHel NaHeJn
OOGIIUI 0630 3ATHEM HMAHECIIM wuuvsrsssmsmssssssssssssssssssssssssssssssssssssssssssssssssssasasasssssssssssssssssssanss
KpaTkoe onvcaHue QYHKIMH MePeAHEN MAHETH .uvuusmsessssssssssssssssssssssssssssssssssasasssas 13

BepTukasbHOe ynpaBJsieHHe

[opu3oHTaNIBbHOE yIIpaBJieHHe

YIIPABIIEHUE TPUTTEPOM ..coreuseereessersesseessesssesssessessesssesssessesssesssessssssessesssssasessssssessssssssssessasssesasees
[IOJTHOE OBHYIIEHIUE. ...corrersresseessesssessseesssesssesssasssassssesssasssessssssssssssessssesmsssssessssssssssssasssessssesssessssssans
ABTOMaTHYECKOE OTOOPAKEHHUE CUTHAJIOB couucvriresessmssssssesssssssssssssssssssssssssssssssssssssssssssssaes 16
ONEPATHUBHOE YIIPABIIEHME ..ucuveurersreressresssssssessessesssssssssssssssssssssssssssessessssssssssssssssssssssasssssssssssssess 17
EJAVHUAUYHBIN 3AMYCK TPUTTEPA cureureerersrersrsmesssssessessessssssssssssssssssssssssssessesssssssssssssssssssssassssssssssess 17
MHOTroQyHKIIMOHANBbHASA PYYKA YIIPABJIIEHHS wuvurivssesssessesssssssssssssssssssssssssssssssssssssssssssassssnes 17
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ODYHKIVOHATBHOE MEHID cvvvvureserssesssssessessessesssssessssssssssssssssssssessesssssssssssssssssssssasssssssssssssssssssssssas 18
[LEUATD vusersreserssessessessessessesssssesssssssssssssssessessssssssss s s sssessssssssssnssesssssssusssnsssessessnssesnssesussansasesssssssnsans 19
I10/1b30BATE/IbCKUNM MHTEPPEIC...ururrrinsnsnsssssssssssmssssssssssssssssssssssssssssssssssasasasssssssssssssssssanss 20
UCn0/1b30BAHNE 3AMKA GE30MACHOCT M auuuesesmssssssssssssssssssssssssssssssssssssssassssssssssssssassssssssess 24
Ucnos1b30BaHNE BCTPOEHHOU BCIIOMOTATEbHOM CUCTEMBI cucursscsssssssssssssssssssasasens 25
2 HacTpOMKA BEPTUKA/IBHOM CHUCTEMBL ...cvusussessssssssssssssssssssssssssssssnssssssssssssssssansassans 1
BKITIOUEHME KAHAJIOB .eerssessssssssssssssssssssssssssssssssssssssssssssssssssssssssasss s s ssssassssssssssssasasssssssassssss 2
CIEITKA KAHAJIOB..ceursersersmsssssasssssssssssssssssssssassssssssnsssssssssssssssssssssnssassassnsssssnssssssssssssnssnssansassansnns 3
OrpaHNyYeHUe MOT0CHI HPOILYCKAHMS cuurusesessssssssssssssssssssessssssassssssssssssasssssssssssssssssssssnssssess 3
IlepeAaTOYHOE YHUC/IO MPOOHUKA 1vvursrssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasassnsnses 4
TIPOTHBOMA3A CHUTHAJIA 1uvvusesessssssssssmsssssssssssssssssssasassssssssssssssssssssssssnsasassssssssssssssssssssssasasasasassss 5

BEPTHUKATDHAS LIKAJTIA weresesessssssssssssesesssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssasassssssssssssns
BepTukaibHOe yKa3aHue
EAMHUIIBI U3MEPEHUA KOIEOAHMM . viuvtresesessssmsssssssssssssssssssssssssssassssssssssssssssssssssssssasassssssnses 6
METKHY KAHAJIOB weuuiussisnsssssssssssssssssnsssssssssssssssssssssssssssssssasstssssssssssasssssssssssssssssssssssssssasssssnssasssnnss 7
3 HacTpOMKa rOPU3OHTATBHOM CHUCTEMBI ..cucvusucsssssssssssssssssssssssssssssssssassssssssasssssans 1
OT/IOKEHHOE CKAHMPOBAHIE w..vuruesssasesssssssssssassssssssssssssssssssssssssssasasssssssssssssssasassssssasasasssseses 2
PeKUMBI BPEMEHHOM PABBEPTKH cuvvrrsrsessssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssasasassssnses 4
YT PEIKHM c.oerceeeerceceee s sss s s s st s s s s s s s s s s E s R s s st s 4
D 1= 4 0. (PSP 4
PEIKHM ROl ssss s s s s s snssns 7
4 HacTpOMKA CUCTEMBI JUCKPETUSALM M cuuruersnssssesssssssssssssssssssssssnsssssssssssssssssnsassans 1
METOADI IIOJLY UEHHM S cuvusesesssssessssssssssssssesssssssssssssssssssssssssssssssssssssssssasssssssssssassssssssssssasasssssssssessns 2
O OBIUHBIH cvvuuevsssesssessssssessssssssssssssssssssssssesssssss sasssssssssssessssssssssessssasssssssssssessss s sesssssssssssssssassssssssssnsans 2
CPEIHEE «.oueevrrreesesessessessssse s s s s 2
[TUKOBOE JIETEKTUPOBAHUE.....cereurereerersesssressessesessessssessesssssssesssssssessessssessesssssssessssssessessssessessssessenses 4
BBICOKOE PABPEIIEHME .....cereuereeenseseesessessesessessssessesssssssessessssessessssessenssssssesssssssessesssessenssssssenssssnenses 4
SIN(X) /Xutrererarassssnsssssssssssssssssssssssassssssssssssssssssssssssssssssasasssssssssssssssssassssssssassssssssnsssssssssssssssssssasasanass 4
YaCTOTA AUCKPETHIALMH cuveesesssesessssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassss 5
ITTYOMHA TIAMAT Muucannsnsnsssssssssssssssssssssssssssssssssassssssssasssssss s s ssss st sssssssssasssss s nsssnssssss s sssssasasasssses 7
5 TPUTTEPHBINA OCHUIITIOTPAD...cucemrususscsmssssssmsssssssssssssssssssssssssssssssssssssssssssassssssssssssssans 1
MICTOUHMK TPUITTEP @ uuesesesesssssssssssssssssssssssssssssssssssssssssssstsssssssssssssasssss s ssssasssssssssssasassssssssssssns 2
METO/L TPHUTTEP@ 1uvurunsessssnsesnsssssssssnssssssssssssnsssssssssssssnssssssssasssasssssesssasssssssssssssnsssssssssssssnssssssssanss 3
CIEETIKA TPUITTEPA wcucucususesessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssassasssssssssassssssssssssssas 5
BEIPDABHUBAHUE TPUTITEP Auursersersmssrssssssssssssssssssssssssssssssssssasssssssssssssssssssssssassssssssssssssssssssssssens 6
CHIDKEHME YPOBHSE IIIYMA weurucssssssssssssesesssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssasssssssssssessns 7
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TPUTTED C 3AMYCKOM TTO PP OHTY wevurreereersersserseessesssesssesssesssesssessssesssssssessssesssssssssasssssessssssssessseses 9
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TDUTTED IO KOLY wrureuresreuessessessssssssssssssssssssssssssssssessessssssssssssssssssssssssssssssessesssssssssssasssssssasssssasesssssnsss 18
TPUTTED AJTUTEBHOCTH wcereereerernesssssssssssessesssssssssssessesssssssssssssssssssssssssssssssssesssssssssssssssssssassassassens 20
Tpurrep 10 JIUMUTY BPEMEHU (OTIIHOHHO) cvvureeereeereeseesseesseesssessssessssssesssessssssssesssasssesssenes 22
Tpurrep 1o 3a/iep>KKe UMITYJIBCA (OMIHOHHO) wouureuserserssersseessesssesssesssessssesssssssessssesssessanes 24
Tpurrep M0 JIUMUTY UMIYJIBCA (OTILIEOHHO) weueereressressessesssesssesssesssessssessssessessssssssssssesseees 27
Tpurrep ¢ 3aI€PIKKOU (OTIIMOHHO) wuvvuerseesesmsssessesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssans 29
Tpurrep no BpeMeHU NPEAYCTAHOBKU U BPEMEHHU BBIJEPMKK . curvermsressresserssesssesssnens 32
Tpurrep c 3anmyckoM 1Mo N-My PPOHTY (OIMIIUOHHO) wvvururreessssessessssssessmssssssssssssssssaees 34
TpUTrTep RS232 (OTIIHOHHO ) uvurttsesrsrsessesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsans 36
TPUTTEP [2C (OMLIHOHHO) civurvrresessesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 38
TPUTTEP SPI (OIMITHOHHO) covuevieesiseissesssssesssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 41

BbIXOAHOM KOHHEKTOP TPHUTTEPA wurrsrsesessssssssssssssnsssssssssssssssssssassssssssssssssssssssssssssssnsasasasass 44

6 IIPOBELEHME U3MEPEHHM M ...ucucrsusssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssnsassens 1

MaTEMATUUECKIE OIEPALIMH ..uuresrsssesessssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssasssssssssssens 2
(08 (07 10 07 (=P PP 2
12250 074 = 07 (=TT 3
D03 (0213 5 7 4
23, (=) 3 7 (=S 5
BT et s sre s see s eSS RS R R SERA R R e e 6
OMEPALU €M irurrrerrressessersss s s st s sssassssssssssssssssssssssssssssessesnes 10
ONEPALUS KHTIIN oot ssssssssssssssssssssssssssssssssssassssessssssssens 12
Onepanyst «ACKTIOUAIOIIEE HUITHD cuvvurersrsressssessessessessesssssessessesssssssssssssssssssssssssssssssssssssasessssseses 14
ONEPALUS KHE ottt s s sssssssssessssssens 16
MHTETPUPOBAHME ...cvveeresenesesessesssssssssssssss s s ssssssesssssssssssssssssssssasssssssesssssssssssssasasssssasssssssessess 18
JUD D EPEHITUPOBAHUE. ..vuevrrrreirsssssssesssssssssssssssssssssssss st ssssssssssssssssssassss s ssssssssssssssssssasssssaess 19
KBAZAPATHBIN KOPEHD ..uvueuseuessessessesssssssssssssssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssanes 21
JECATUUHBIHN JIOTAPHDM uurcvuirererinisssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseses 22
HaTyPaTBHBIE JIOTAPHIMDMBL ..uuvuirsesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssnes 23
03 0 1] 2 2 P 24
AGCOTTIOTHBIE BEITHUMHDBI «..coveessresssesseesssessssessessssesssesssessssssssasssasssessssssssessssssssssssessssssssessasssessssesss 25

ABTOMATHYECKHUE MBMEPEHHMS ceuresersmssssssssssssssssssssssssssnssssssssssssssssssssssassssssssssssssssssssssssssnns 26
BricTtpoe uaMepeHHe MOCTE AUTO i sssssissssssssssssssssssssssssssssssssnns 26

PyxoBoxcTBo nons3osarens DS1000Z XVII



H3MepeHue 24 napaMeTPOB MPU MOMOUTA OJHON KHOTIK . uverurressrsessssessessessessessessenns 27
MBMEPEHUS HACTOTOMEPA cuveurersersersessssssssssssessessssssssessssssssssssssssssssssssssssssesssssssssssssssssssssasssssasesess 32
HaCTPOMKA MBMEPEHMM..ureueererrerersssssssssessssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssasssssassssess 33
OOHYJIEHUE UBMEPEHUM w.cvuvueersssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssasssssssnns 35
[TOJTHOE HBMEPEHHUE ..ceuvrueaseesessessessessssssssesssssssssssssssssssssesssssssssssessessssssssssssssssssssssassssssssssssssasessssesns 36
OYHKLMSA CTATUCTHKH ... .37

KYPCOPHDBIE M3MEPEHUS cucrunsrsnssssssssssssssssssssssnssssssssssssssssssssssassssssasssssssssssssasssssssssnssssssssnnsssnss 38
PY4HOU PEXKUM....rvrrrerirrnene .39
PexXuM OTC/IeKUBAHHUA .....cceee .42
ABTOMATHUECKHUM PEIKHMM..verrersrssssssssssessessesssssssessesssssssssssssssssssssssssassssessssssssssssssssssssssssassassanes 44

7 IIPOTOKOJ/IBHOE JEKOAMPOBAHMEC .cvuursmsssssssussasssssassssssssssssssssassasssssssssssssassnssnssassanses

[lapanienbHOe JEKOAUPOBAHUE .......

JdexoaupoBaHue RS232 (ONLMOHHO).....

JAexoaupoBaHue I12C (ONIMOHHO) .......

JeKoANPOBAHUE SPI (OMIUOHHO) ..covcvrsesmsessssssssssssmsssssssssssssssssssssssassssssssssssssssssssssssasasasas

8  KOHTPDOJ/IBHBIM CHTHA L uisrsesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssnsassans 1

3anycK QYHKIMM REF ... ssssssssssssssssssssssssssssssssssssssssssasasasasans 2

BBIGOP MCTOYHHUKA REF ... sssssssasassssssssssssssssssssssssssasasasass 2

PerysinpoBaHue 0TOGpaKeHUA CUTHATOB REF ........cirrnnssssssnsssssssssssssssssssanans

CoxpaHeHUe Ha BCTPOEHHYI0 NaMATh

HacTPOMKA HBETA....counmsmsmsmsssnssssssssssnsnsnsnns

BoccTaHOB/IeHH € KOHTPOJIBHOTO CUTHAJIA cucursisssssssssessssasess

IlepeHOC Ha BCTPOEHHYI0 WJIM BHENTHIOK MaMSATh

IlepeHOC U3 BCTPOEHHOMN UJIA BHEHTHEH HAMATH .evevesesssssesssssssssssssssssssssssssssssssssssssssnnss

9 [onyckoBas npoBepka (rogeH/HerojeH)
3anycK AONYCKOBOM MPOBEPKM cuvursrusesesssssssssssssssssssssssssssssssssnss
BBIGOP HMCTOUHMKA ceuvesrscssssssssssssssssssssssssssssssssssssssssssssssssssasssssssses
(01530 R0 00):3:917 0117 =11 2T T0) - (O
UBMEPEHHUS M BBIXO/, weucusssssssssssssssssssssssssssssssssssssssssssssssssasssssssses
CoXpaHEHUE HOPM U3MEPEHMH ...covuressssmssssmssssssssssssssssssssssases
U3B/I€UEHHUE HOPM M3MEPEHMM curururrsssssssssssmssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssases

1.0 3AIMMCD CHITHA I ut1eessnssrssssnssrssssssssssssssssssssssssssssssssssssssssssssssssessssnsssssssnsssssssnsnssssansnnsssn
Hacrtpoiika Bocnpou3BeAeHHU ....
HacTpoMKa 3aIHUCH ....ceeevureesnssenens

11  YOPaB/IEHUE OTOOPAMKEHMEM..uiuisisisssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssasssas 1

PyxoBoxcTBo nons3osarens DS1000Z XVIHI



BBIGOP THIIA OTOOGPAMKEHM «.essrsrsnsssssssssssssssssasasssssssssssssssssassssssssasasassssssssssssssssssssssasasasassnses 2
HaCTPOMKA MHEPIMOHHOCTH wucnsrsusssssssssssssnssssssssssssssssssssssssssssssssssssnssssssssasssssssssssssssssssssssnss 3
HaCTPONKA SAPKOCTH CUTHAIA uuusesrsssssessssssssssssssssssssssssassssssssssssssasssssssssassssssssssssssssssssssssssens 5
HaCTPOMKA CETKU MOHMTOPA cuuiusersssssesssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssens 5
HaCTPONKA SAPKOCTH CETKMuuuuiuiuiusmsmssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 5
12 VICTOUHHMK CHUTHAJIA tuuvscsessessssessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssenass 1
BBIXOAHOM GAB0BBIM CHTHA «cuvvsurarerssssrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssassnss 2
BBIXOHON CUHYCOUABHBIMA CUTHA . cuurursssressssssssssessessessesssssssssssssssssssssssssssssssssssssssssssssssssssnsas 2
BBIXOZHOU HPAMOYTOTBHDBIM CHUTHA . . eeuseesseessesssesssssssesssesssesssesssassssssssssssssssssssssssssssssssssssssans 4
BbIXOJHOU MUTO0OPABHBIM CHUTHAI woueeirusesssessesssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssns 4
BBIXOHON UMITYJIBCHBIM CUTHAIT ceureureeressesssssssssssssssssssssssssssssssssessessssssssssssssasssssssssssssasssssssssssssnens 5
BBIXOHON MPAMOM CUTHA cuveurreresssesssssssssssessessesssssssssssesssssssssssssssssssssssasssssssssssssassssssssssssssssssssssness 5
BBIXOHON HIYMOBOM CHUTHA M cuureressresssssssssssessessessessessessessssssssssssssssssssssssssssssssssssassssssssssssssssssssness 6
BBIXOAHOM BCTPOEHHBIN CUTHA L uusssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasassssssnses 7
BBIXOAHOM CAYYUANMHBIM CHUTHA  curunsnsmsmsssssssssssssssssnsassssssssssssssssssssssssssssssasasssssssssssssssssssasnss 12
BBIOOD CHTHAIIA cuuuvuurisessnesessssssssssssssssessssssssssssss st ssssssssassssssssssssssss st sssssssssssssssssssssssssssssssssnns 14
COBTAHHE CUTHAJIOB .ovveurereesreressssessssssessssssssssssssssssssssssssesssssssssssssssssssssssssesssssesssssssansassesssssssensssens 14
PeIAKTUPOBAHUE CUTHA A cuueueusessesressssssssssssssssssssssssssssssssssssessessssssssssssssssssssssasessssssssssssssssssssssas 16
VIO Y TTSIII IS surnsnsnnsssnssnnssssnnssanssnnssssnsssnssnsssssssssnns sesssnsss senssss s ansss sensssssssnsss senssansssnssssnnssnssnsnnsssnse 18
13 COXPAHEHHUE M UBBJICUCHME ....cvursesmssmssssmssssssssssssssssssssssssssssssssssssssssssssssssssssenas 1
CHICTEMA COXPAHEHMS wuunnessssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanssssesssssssssssssssssssssssnssanss 2
THIIBI COXPAHEHUS cuurursrsescssssssssssssssssssssssssassssesssssssssssssssssssassssssstsssssssssssstassssssssssssssssssssssssssnsens 3
CoxpaHeHUe U U3BJ/IeYEHHE HA BCTPOEHHOM MAMSATH .oovescssusesesssssssssssssssssssssssssssasssens 5
CoxpaHeHUe U U3BJ/IeYEHUE HA BHEITHEH HAMSATH .cvrrsnsessssssmssssssssssssssssssssssssssssssssnsns 6
YIIPABIIEHHUE JHICKOM ..ueurursrsesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssassssasssssssssasens 8
BBIOOP THITA PAMIIA 0 curirrernesrssmesssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssasssssasssssssssssssssssssssasans 9
Co31aHME HOBOTO JOKYMEHTA HJTH TTATTKH cvvurrevsersserssersseesssesssessessssesssssssessssssssssssssssssssassssees 10
Yaa/ieHUE QaMiIa HITH TTAITKH c..vvveseessssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassassns 13
[TepeMeHOBaHHUE QANIIA UJTH TTATTKH cuvvurersresessmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 14
OYHIIEHUE JIOKATTBHOM TTAMSITH wouvtreresssressssresssssssssssssessssssssssssssssssssssssssssssssssasssssssssssssssssssens 14
3aBOACKHUE HACTPOMKH wuuvresessssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssasasasss ssssssnssssssanss 15
14 HAaCTPOMKA PYHKIIMI CHCTEMBDBI ..uvousussessssssssssssssssssssssssssssssssssssssssssssssssssnssssasssssass 1
KoHpurypanusa yAa/IeHHOTO HHTEPQPEHCA ...ovvsrsmsmsssmssssssssssssssssssssssssssssssssssssssssssssssasass 2
HAaCTPOMKA LAN ..ot ssss s st sssssssssssssssssssssssssssssssssassassanssnens 2
OBOPYHAOBAHUE USB ...t sssssssssssssssssssessss s ssssssssssssssssssssesans 7

D 020505 (0007 (o =31 2 8

PykoBoncTso nons3osarens DS1000Z XIX



BBY K trerersererssesessessessessesssssssssssssssssssessesss st AR R R R 8

2 1<) 23 PPN 8
CHUCTEMHAST NHQPOPMALIHS uururreresssessessesssssssssssusssssssssssassssssssssassssssssassssssssssssssssssssssssssssssssssssssssssnes 9
PerynmupoBaHUe MPU OOPBIBE IJIEKTPOTIUTAHHS ueereereesseesseesssssseesssesssesssessssssssesssesssasssssens 9
ABTOKOPPEKLIHS cevvrerersresssssessessessessessesssssssssssssssssssssssssssesssssssssssssssssssssssssassssssssssssssssssssssssssssssassassanes 10

15 YAQ/IEHHOE YIIPABIICHHUEC c.cuvrusussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasaas 1
YrnpaB/ieHUE YePEe3 USB .....ciiiimmnmmsismsssssmssssssssssssssssssssssssssssssssssssssssasssssssssssssassesss 2
YipaBiieHUE YePEe3 LAN ....cccoriisnmsmimessnsmesssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssnssnsssses 6
16 YcTpaHEeHHE HEUCTIPABHOCTEM wuvisisisismsmsssssssssssssssssssssssssssssssssssssssssssssssssassnssasas 1
17 TEeXHUYECKHE MAPAMETPDI ucvursesessessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssensss 1
00070 07 =) 2 1 (. 1
[IpuiiokeHue A: JONOJTHUTE/IbHBIE JETAMU U OTIIH U .ovescssssesesssssssssssssssssssssssssssssssens 1
IIpuiiokeHue B: 0CHOBHbBIE M0J10K€HUSI TADAHTUHHOTO 06 CAYKUBAHM L urvescesess 3
IIpuioxxeHue C: BONPOCHI NI KOMMEHTAPUHU K JOKYMEHTALMH ..cuvuusesssssesessssasens 4
PykoBoncTso nons3osarens DS1000Z XX



1 Beenenue RIGOL

1 BBenenue

JlanHas 11aBa CONEPXKHUT OMHMCAHUE ITIABHBIX MOMEHTOB MEPBUYHON SKCILTyaTaIlHH
ocriuutiorpada, crnocoObl 3KCIUIyaTalldd TepelHed W 3ajgHell maHeneidl ociumorpada,
MOJTb30BATENIBCKOTO MHTEpdeiica, a TakKe BCTPOCHHOW BCIIOMOTATEIbHON CHCTEMBI.

ConeprxaHue JaHHOU TJ1aBbI:

O011as1 MPoOBEPKA

BHelnnne radapurbl

IIperdKemyaTalMoOHHAN NOAT0TOBKA

OO0uuii 0030p nepeaHel NaHean

OO0muii 0030p 3aaHEH MaHeJIH

KpaTtkoe onncanne dyHKINHA nepeaHeii MaHeJIn

Iloab3oBaTeabcknii nHTEpPdeiic

Hcnoap30BaHue 3aMKa 0€30IIACHOCTH

Hcnoabn30BaHue BCTPOEHHOM BCIIOMOTaTeJIbHOM CHCTEMBI

PyxoBozncTBo nmonbe3osarenst DS1000Z 1
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Oo01mas npoBepka

1.

IIpoBepka TpaHCMOPTUPOBOYHON YIAKOBKHU

B ciyuae ecnm TpaHCHIOPTHPOBOYHAS YIMAKOBKA MMEET MOBPEKACHHS, MOXKATyHCTa,
OCTaBbTE MOBPESKICHHYIO YITAKOBKY MIIM BUOPOCTOHKHE MaTepHaibl 10 TEX MOp, TTOKa
npubop HE TPOHAET OKOHYATENBHYIO IPOBEPKY, a TaKXKe OJJICKTPUUYECKHE U

MEXaHNYCCKHUEC UCITBITAHUA.

B ciydae BO3HWUKHOBEHHS TIOBPSXKICHHHA mNpuOOpa H3-3a TPaHCIOPTHPOBKH
I'py3oormpaButens cBs3biBaeTcs ¢ [lepeBO3YMKOM IS PEUICHHS BOIPOCOB
komrieHcarmu. Kommanuss RIGOL B maHHOW CUTyanMu HE TMPOU3BOAUT OECILIATHBIN

PEMOHT HUJIK 3aMCHY.

IIpoBepka ycTaHOBKHU
B ciydae ecnu mMEIOTCS MEXaHMYECKHE MOBPEKACHUS WIM HEIOCTada, WiH Mpuoop
HE TPOIIET AICKTPUUECKOC U MEXaHMYCCKOE HCHBITAHUS, IOKATYyHCTa, CBSHKUTECH C

Bammum munepom kommanuu RIGOL.

IIpoBepka 10NMOJHUTETBHBIX JeTasei
[Moxxamyiicra, TpoBeAUTE TPOBEPKY AOIMOIHHUTEIBHBIX JETalel B COOTBETCTBHHU C
YIIaKOBOYHBIM JIICTOM, €CIH HUMEIOTCS MOBPEXKICHUS WM HEAOCTada, CBSDKUTECH C

Bammum nunepom kommannu RIGOL.
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BHemHnue radapursbl

313.1

160.8

Puc. 0-1Bug cnepeau En. usm.: Mm

122.4
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Puc. 0-2 Bug cboky En. usm.: MM
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IIpenskemayaranMmoHHasi MOArOTOBKA

PeryimnpoBaHue nmoaiepKuBarIIMX HOKEK

PerynupoBanne mNONAEPKHMBAIOLIMX HOXKEK MO3BOJIUT UM CTaTh  IOJJIEPIKKOIL
ocriuiorpada ¢ BEpXHUM HAKJIIOHOM, YTO TO3BOJIUT CTAOMIIBLHO 3aKPEIUTh OCIHILIOTpad

Jutst Oosiee ynoOHOM paboThl M HATIIATHOCTH MOHUTODA.

Puc. 0-3 PerynupoBanue noiepKUBaIOMNUX HOXKEK

IHoacoenuHeHnue K JIEKTPONUTAHUIO

Jannsrii ocimuiorpad MOKeT ObITh IOACOSAMHEH K CIICAYIONIEMY BHIY IIEPEMEHHOIO TOKA!
100-240 B, 45-440 I'u. IloxanyiicTa, UCIIOMB3YHTE IEKTPONPOBO U3 KOMIUICKTAITUH IS

MOICOCTMHEHHS IPHOOpa K HCTOYHHKY HICKTPOITUTAHUS.

Pazbem JIST TIOAKJTIOYEHUS DIICKTPOITUTAaHUST

Puc. 0-4I[ToncoenuHeHune K MEKTPONUTAHUIO
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IIpoBepka npu BKJIKYCHUU

Kornma ocummorpad HaXxomuTcss B COCTOSHUM TOIKIIOUSHHS K AJIEKTPUYECTBY, HaXKaB Ha
KIIQBUIIIY 3JICKTPOIMTAHUS B HIDKHEM JIEBOM YIIIy Ha TepenHedl MaHelu @, MOYKHO
3amycTuTh ocrmuiorpad. B mporiecce moAkmodYeHHs OcCInIorpad MPOBOIUT CEPHUI0
ABTOJIMATHOCTHKH, TI0 3aBEPIICHWU CAMOJMArHOCTUKU IOSBHUTCS CTPAHMIIA BKJIIOYCHUS.
Ecim Ha Bamem npubope ycTaHOBJIEHBI MPOOHBIE BEPCHH OMNIMOHHBIX MPOTpPaMM, Ha
9KpaHe TMOSBUTCA Auanoropoe okHo ‘‘Texymue onuuu”, 3mech BBl MoxeTe yBUIETh
YCTAaHOBJICHHBIC B JIaHHBIH MOMEHT THIIBI OIIWH, HAMMEHOBAHWS OINIMHA, BEPCHU
OMIIMOHHBIX TMPOTpaMM U OCTaBIeecs BpeMs HCIoNb30Banua. OcTaBimeecs BpeMs
WCTIOJIh30BaHUSl YCTAHOBJICHHBIX HAMH MPOOHBIX BEPCHI OIMIMOHHBIX IPOTPaMM IPH

BBIITyCKe ¢ 3aBojia cocrasisgeT 2000 MUHYT.

IToncoenunenne npodOHMKA

Kommanuss RIGOL mist ocumiutorpagoB cepuun DS1000Z mpenocraBisieT MacCUBHBIC
npoOuuku. [TompoOHy0 HH(pOPMAIMIO KacaTelbHO MPOOHHUKOB CM. B COOTBETCTBYIOIIEM
CIPaBOYHHUKE TIOJIB30BAaTENsl IO MpoOHHMKaM. B  Hmkecnenmyromied TaOmume yKasaH

PEKOMEHIOBAHHBIN JUI JAHHOTO OCIHILIOTpada MpoOHHK.

Kon Onucanue
RP2200 150 MTI'u, MTaCCUBHBIN MPOOHUK, CTAHAAPTHASI KOMIUICKTAIUS

IMoncoenuHeHue NpoOOHUKA:

1. [MoncoenuuanTe HakoHeuyHuk npoOHUKa BNC k konnektopy BNC kanana Ha nepenHei
naHenu ocuuuiorpada.

2. CHayasna moJCOeIMHNTE IIUITKOBBIM 3a)KUM 3a3eMJICHUS IIPOOHMKA K 3)KUMY 3a3eMJICHHS
QJIEKTPOLICNIH, & 3aT€M IOJCOCTUHUTE UIMy NMPOOHHKAa K KOHTPOJBHOH TOUKE IIPOBEPKHU

JIIEKTPOLICIIH.
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Puc. 0-5Ioncoeannenue npoOHUKa
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@yHKIHOHAJBHAS IPOBEPKA

1. Haxxmure Ha éHachoﬁKn M0 YMOJIYAHHIO, 3TO BOCCTAHOBHUT KOH(UTYPAIIHIO
ocrruiorpada 1o yMoia4aHHo.

2. CoelMHUATE TIMITKOBBIA 320KUM 3a3eMIICHHs] TMPOOHWKA ¢ “3aKMMOM 3a3eMJICHHUS” TIOJ
IIOPTOM BBIXO/Ia CUT'HAJIa KOMIICHCAIIUH TPOOHUKA.

3. ITpu nomomu npoOHUKa coequanTe OPT BBoAA KaHana 1 (CH1) ocummmorpada u “mopt

BBIXOJIa CUTHAJIa KOMIIEHCAIIMK ™ MPOOHUKA.

_;\_ .- [
9
@ Q _HO]JT BbIXO/Ia CUT'HAJIa KOMIICHCAIIUH
H. BaKuM 3a3eMIICHHS

Puc. 0-6/cnionp30Banue curaana KOMIEHCAUA

4. HaxxmuTe KJIaBUILLY .

5. Habmonmalite 3a ortoOpakeHHMEM BOJH Ha 3KpaHe ocuuuiorpada, B HOPMaIbHOM
COCTOSSHUM OHH JOJDKHBl HMMETh BHJ MNPSIMOYTOJbHBIX CHIHAJNOB, KakK II0KAa3aHO Ha

HWKECIIEIYIOIEM PUCYHKE.

Puc. O-7TIpsSmMoyronbHbINA CUTHAT

6. AHAJOTHYHBIM METOIIOM IIPOM3BEIUTE MPOBEPKY APYTUX KaHaioB. Ecimu otoOpaskaemble
B PpCANBbHOCTH TPSMOYTOJBHBIE CHTHANBI HE COBHANAIOT C HM300paKCHHWEM Ha

BBIILIEYKAa3aHHOM PUCYHKe, pou3Benute “KommneHncanus npodHuka

HpI/I NEPBUYHOM HCIIOJIB30BaHUH HpO6HI/IKa HeO6XOI[I/IMO IMPpOM3BECTU PETYIUPOBKY
KOMIICHCAIMK1 HpO6HI/IKa, YTO II03BOJIMT COBMCCTHUTH HpO6HI/IK M BXOJHOW KaHaml
ocunnnorpa(ba. He nmpomeamne KOMIIEHCAaIu0 Hp06HI/IKI/I nim HpO6HI/IKI/I C OTKJIOHCHHEM

KOMIICHCAllUK MOT'YT IMPUBCCTHU K OIIMOKE HIIH IOrp€IHOCTH I/I3MepeHI/II\/'L Hwuxe onucana

PykoBoncTso nons3osarens DS1000Z 7
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IMOCJICA0BATCIIbHOCTh KOMIICHCAIlH HpO6HI/IKOBZ

1. Bemonaute marn 1, 2, 3 u 4 w3 npenpaymero nmyHkra “@yHKIHMOHAJbHAS
MpoBepKa
6. Haxxmure Ha éHachoﬁKn M0 YMOJIYAHHIO, 3TO BOCCTAHOBHUT KOH(UTYPAIIHIO
ocrruiorpada 1o yMoiI4aHHo.
7. CoelMHUTE NIMIKOBBIA 320KUM 3a3eMIICHHUS NMPOOHWKA ¢ “3aKMMOM 3a3eMJICHHUS” TIOJ
MIOPTOM BBIXO/Ia CHT'HAJIa KOMIIEHCAIIUH ITPOOHUKA.
8. ITpu nomomu npoOHUKa coequanTe OPT BBoAA KaHana 1 (CH1) ocummorpada u “mopt

BBIXO/Ia CUTHAJIa KOMIIEHCAIUN ™ TPOOHUKA.

2 7
3. [IpoBeppTe OTOOpaXKaeMOE COCTOSIHUE CHTHAJIOB, CPaBHHTE C H300paskeHHBIMHU

PpUCYHKaMH.

”, OMUCAHHYIO B CIIEyIOIIEM maparpade.

Buumanue!

A Bo n30exanue ymapa TOKOM MPH UCIIOJIb30BaHUH MPOOHUKA CHavyasa yoeaurech
B IEIFHOCTH H30JHMPOBAHHOIO NPOBOAA MPOOHMKA, a TaKKe NMPH COCAWHEHUH
BBICOKOBOJITHOTO H30JIATOpa HE TMpHKacaiiTech K METAUIMYECKOM YacTH

MPOOHHMKA.

Hanomunanmue
BrIxogHOW cHTHal Ha KOHHEKTOPE KOMIICHCAIIMM MPOOHHMKA HCIIONB3YETCS TOJBKO ISt

perynmpoBaHus KOMIICHCAIUN HpO6HI/IKa 1 HC MOXCT HUCIIOJIb30BaTbCA AJIA KaJ'II/IGpOBKI/I.

Komniencanus npoOHHUKa

Ilpy mnepBUYHOM HCMOJB30BAHMU MPOOHHKA HEOOXOAMMO MPOU3BECTH PETYIHPOBKY
KOMIICHCAIIMM TPOOHUKA, YTO MO3BOJUT COBMECTUTh MPOOHMK M BXOJIHOW KaHa
ocimutiorpada. He mporenimye koMneHcanyo MPOOHUKH WM TPOOHUKH C OTKIIOHEHHUEM
KOMITICHCAIIMU MOTYT MPHUBECTH K OLIMOKE WM MOTPelHOCTH n3Mepenuit. Hinke omucana
HOCJIEIOBATENIbHOCTh KOMIICHCAIMH POOHHUKOB!

4. Bemonaute maru 1, 2, 3 U 4 U3 mpeAplAyniero myHkTa “@YHKIMOHAJILHAS

IpoBE€pKa

PykoBoncTso nons3osarens DS1000Z 8
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9. Haxxmure Ha éHachoﬁKH M0 YMOJIYAHHIO, 3TO BOCCTAHOBHUT KOH(UTYPAIIHIO
ocrruiorpada 1o yMoiIdaHHo.

10. CoenuHMTEe IMUIKOBBIA 32)KUM 3a3eMIICHHUS MPOOHHMKA C “3aKUMOM 3a3eMJICHUS™ TIOJ
MOPTOM BBIXOJIa CUTHAJIa KOMIICHCALIUH POOHUKA.

11. Tlpu momomm mpoOHWKa coenuHUTe TopT BBoja kaHana 1 (CHI1) ocmwinorpada u

“HOPT BBIXO/IA CUTHAJIA KOMIICHCAIIMN  TIPOOHUKA.

5 7
6. [IpoBeppTe OTOOpaXKaeMOE COCTOSIHUE CHTHAJIOB, CPaBHHTE C H300pakeHHBIMHU

PpUCYHKaMH.

N T rut

npeBbILLleHVIe KOmMmneHcauuun Hopmaanaﬂ KOMMeHcauuaHeaocTaToyHaa KomneHcaumsa

Puc. 0-8Komnencanus nmpoOHrKa

3. Ilpu nmnoMomM HEMETAUIMYECKONM OTBEPTKU OTPETYIUPYHTE HU3KOYAaCTOTHOE
PETYINPOBOYHOE OTBEPCTHE KOMIICHCAIIMH Ha MPOOHMKE 10 TeX IOp, MOKa 0TOOpaskaeMBbIit

CUTHAJI HE CTAHET COOTBETCTBOBATh PUCYHKY “HOpMaJibHAsl KOMIIEHCAIUS .

PykoBoncTso nons3osarens DS1000Z 9
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RIGOL

O01mmii 0030p nepeaHe MaHeIn

L4

/.
il

L RIGOL DS11{ 2 cscuocore upablion BN

Y

[

10 11 12

13

14 15 16 17

Puc. 0-9006mwuit 0630p mepeaHe nanenu

Tab6in. 1-1 Onucanue nepeaHel MaHen

cyaTu

Kon Onucanue Kon Onucanne
Krnagumra ynpaBieHus: MEHIO 10 KiaBumia snexrponuTanus
LCD 11 Paszwrem USB HOST
MuorodyHKIIMOHATBHAS pyuka | 12 Knasuma (YHKIIMOHATBHBIX
YIIpaBIICHUS HaCTPOCK
Knapumra ¢hyHKIIHOHATBHOTO MEHIO 13 ITopT BXO/1a aHAIOTOBOTO KaHaja
Knapwuiia nonHoro oOHymneHus 14 30Ha BEpTUKAJIBLHOTO YIIPABICHUS
ABTOMaTHYECKOE OTOOPAKEHUE BOJTH 15 30Ha TOPU3OHTAIILHOTO
VIIpaBICHHUS
Knapuma ITyck / Cromn 16 30Ha ynpaBJeHUs TPUITEPOM
KnaBumra ympaBneHuss enuHUYHbIM | 17 ITopt BEIXOMA / 32KUM 3a3eMIICHUS
3aITyCKOM CUTHaJIa KOMIIEHCcaTopa MpoOHUKa
9 KnaBumra  BcTpoeHHOW — momormw/ | — —_

PykoBoncTso nons3osarens DS1000Z
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OO0muii 0030p 3aIHEH MAHEJIU

123

100240V, 45-440H:

Scurce 1 e v “ C€® E

MADE IN CHINA

Trigger € 1t/
PassiF il

[RIGOL ]

MADE IN CI INA

4 5 6 7 8
Puc. 0-1006mmii 0030p 3aHEH TaHEIH.

1. Pyuka
BeprukanpHO HaTsAruBas JaHHYIO PY4KY, MOKHO yIOOHO MEPEHOCUTH OCIMIIIOrpad.

[Ipu oTcyTcTBUM HEOOXOOMMOCTHU PYIKY MOXKHO CIIOKHUTH BHU3.

2. LAN

[Ipn momomm MaHHOTO pasbeMa OCIIUIOrpad COCAMHEH C JIOKAJBHOH CETBhIO, YTO
ITO3BOJISICT MPOM3BOIUTH YHAJIEHHOE yIpaBieHue. JaHHBIHA ocipuuiorpad COOTBETCTBYET
cragnapram LXI-C oOopymoBaHHs, UMEET BO3MOXHOCTh OBICTPO IOCTPOHTH CUCTEMY

U3MEPEHUN.

3. USBDEVICE
Uepes manHbIi pazsem noakmodaercs [TK mis ynpasiaenus ocruniorpadoM IpH
IIOMOIIHM TMPOTPaMMHOTO OOecCHedeHUs] TJIAaBHOTO KOMIIBIOTEpa HIIH II0JIB30BAaTEIHCKOTO

MPOrPaMMHOTO 00eCTICUCHUSI.

4. BsbIXoj Tpurrepa / 10nycKoBas IpoBepka
Beixon Tpurrepa: korma ocuwuiorpad INpous3BeneT eIUHUYHBIN 3aIlyck, uepes

PyxoBozncTBo nmonbe3osarenst DS1000Z 11



1 Beenenue RIGOL

JAHHBIA pa3beM OyleT BO3MOXHO BBIBECTH CHUTHAJ, OTOOPXAIOMIMKA TEKYIIUH
ko3 durment 3axsara ocmwmtorpada. JlaHHBI CHTHAN JOJDKEH OBITH IOICOCTUHEH K
npubopy OTOOpakeHHWs BOJH U M3MEPECHUS YacTOTHI JAHHOTO CHUTHANAa M CPaBHEHHS
PE3yIBTaTOB U3MEPEHHH C TeKYIIUM K03 QUITHEHTOM 3aXBaTa.

Tl'ogen / HerogeH: xorma ociwuiorpad oOHapyXKMBaeT HECOOTBETCTBYIOIIUK CHTHAI,
OH TPOM3BOIUT BBHIBOJ HMMIIYJIBCHOTO CHTHAjIa, YTO IO3BOJSICT IEPCHAIPABUTH JAHHBIHA
CHTHAJI B IPYTyl0 CHCTEMY YIPaBJICHHs /I YI0OCTBA MPOCMOTpa pe3yabrara U3MEPCHUH.
Korna ocrummorpag He 00HapyXKMBaeT HECOOTBETCTBYIOUTYIO ()OPMY CHT'HAJA, IPOUCXOAUT
BbIX0/1 BeIcOkoakTHBHOTO CMOS (3.3B).

5. BbIxoa curaaJjia

Korza cooTBETCTBYIOIIKE BHIXO | HCTOUHKMKA WITK BBIXOJ 2 MCTOYHHUKA OCHMLIorpada
OTKDBITBI, IIPX TOMOIIM KOHHEKTOpa Ha 3amHedl mamenu [Sourcel] wmm [Source2]
BO3MOYKHO BBIBECTH 33/IaHHBIA B TEKYIIMH MOMEHT CUTHAJ Ha MOPT BHIXOJA aHAJIOTOBOIO

KaHaJla ocluiorpada miy Ha ofICOeAUHEHHOE K HEMY BHEIITHEe 000pyOBaHueE.

6. Ila3 mox 3amok
ITpu oMoy 3amka 6e30macHOCTH (MTPHOOPETACTCS O JKEIAHUIO KITUEHTa) BO3MOXKHO

3a0J0KUPOBaTh OCLUILIOrpad B ONpe/IeICHHOM MECTe Yepe3 IaHHBIH I1a3 Mo 3aMOK.

7. Ilpepoxpanureu

B ciyuae HeoOXOOMMOCTH 3aMEHBI MIPEAOXPAHUTENEH HCIONB3YHTE MPEeIOXPaHNUTEIIH,
COOTBEeTCTBYyIOIME MapaMeTpam. [lapamerpsl npenoxpanutenei faHHOTO ocumiiorpada —
250B, T2A.

1. Otxmrounte npudop, N3BICKUTE AEKTPOIIPOBOI.

2. Maiyio npsMyI0 OTBEPTKY BCTAaBbTE B ULUIMII pa3zbeMa IOA AICKTPOIHTAHHE,

aKKypaTHO CHUMHTE 3aKUM IPETOXPaHUTEIS.
3. U3Bnekure mpenoxpaHHUTENb, 3aMEHHUTE MPEAOXPAHUTENb C COOTBETCTBYIOIIMMHU

napamMeTpamMmu, 3aT€M YCTAHOBUTC HA MECTO 3aXKUM IMPCAOXPAHUTEIIA.

8. Pa3bem moaK/II0YeHHs YIEKTPONUTAHUS MePeMEHHOT0 TOKA

ITopt Bxoma anexrponutanus AC. TpeboBaHus Mo mojade 3NEKTPUYECTBA JTAHHOTO
ocimutorpaga - 100-240 B, 45-440 I'u. [oxanyiicta, MCHONB3YHTE 3JIEKTPONPOBON W3
KOMIUICKTAIUK ISl TOJCOEIMHEHUs ocIpyuiorpaga K HUCTOYHHMKY anekTpornuTanus AC.
Bruttouenue ocrpsuiorpaga Ipou3BOIUTCS MyTEeM HaXKATUS HA KHOIKY AJICKTPOITUTAHUS Ha

nepeaHel naHemu.

PykoBoncTso nons3osarens DS1000Z 12
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Kparkoe onucanmne pyHKUuil nepeaHei naHejau

BeprukanbHoe ynpaBjieHue

|CH1|, |CH2|, |CH3|, |CH4|: aHaJIOTOBbIE KaHalbl Bxoja. 4

KaHajla BBIACJICHBI Pa3HbIMU LBETAMH, a TaKKE IBCTa

CHUTHAJIOB HAa O9KpaHe M  BXOJHBIX KOHHEKTOPOB
COOTBETCTBYIOT JIaHHBIM I1BeTaM. HakatmeM o060
KIABUIIA MOXKHO OTKPBITH MEHIO COOTBETCTBYOIIETO

KaHaJla, IOBTOPHOC HAXKaTUEC 3aKpPOECT KaHaJl.

MATH: HaxxaTie Ha TaHHYIO KJIaBHUILY OTKPHIBAE€T MEHIO

MaTemMarudeckux ormnepanuil. Bo3MoxHO mpousBeneHue

CIIOKEHUS, BBIUYMTAHUS, YyMHOXeHus, nenenus, FFT,
A&&B, A|B, A"B, A, intg, diff, sqrt, Ig, In, exp, abs u

MHO)KECTBA JPYTUX OIEpaIuil.

: Ha)XaTWe Ha JaHHYI0 KJIaBHIIY OTKPOET MEHIO
KOHTPOJIbHBIX CHUTHAJIOB. OTO IO3BOJIMUT IPOU3BECTU
CpPaBHEHUE MEXIy CUTHaJIaMU pEaJIbHBIX W3MEPEHUN U

KOHTPOJbHBIMH CUT'HAJIaMH.

: HAKAaTUEM Ha JaHHYIO KJIaBHIIY MOXHO MepedTh B uHTEpdeic HacTpouku
MCTOYHHMKA CHI'Haa. Bbl MOXKeTe OTKPBITh WM 3aKPBITh BBIXOIbI KOHHEKTOpOB [Sourcel] u
[Source2] na 3anHeil maHenaHM, B 3TO XK€ BpeMs MOXXHO IPOHM3BECTH PEAaKTHPOBAHHE
BBIXOZSILETO0 CUTHAJNA, IPOCMOTPETh COCTOSHUE TEKYLIEro CUTHaNa, K IPUMEPY, YacTOTY,

koneOaHus, cMelieHue, (hasy 1 T.1I.

Ty
Beprukansho ki POSITION: n3MeHeHHEe BEPTUKAIBHOTO CMEIIECHUS BOJIHBI TEKYIIETO
kaHana. [I0oBOpPOT MO HaNpaBIEHHUIO YaCOBOM CTPEJKH YBEIHMYMBACT CMEIEHUE; IOBOPOT B
HaIpaBJICHUH MPOTHB YaCOBOW CTPENKU YMEHbIIAeT cMelleHne. BomHbl OynyT cMemarses

BBEpPX W BHU3 B IpoHECCEC HU3MECHCHHUA, OJHOBPEMCHHO C 3THUM B JICBOM HWXHEM YIIIY

MOSIBUTCS MHPOPMAITMOHHOE OKHO O CMelIeHnH (K mpumepy K ), KoTopoe OymeT
U3MEHITBCSI B peajbHOM BpeMeHH. Hakarue Ha JaHHYIO pydYKy YIpaBICHHUS MO3BOJUT
BEPHYTH K HYIIIO BEPTHKAJIBHOE CMEIICHUE.

et o
Beprukansho:r SCALE: n3MeHeHHe BepTUKAIBHOM Kbl TEKyIlIero kanaia. [loBopor
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[I0 HANpaBJICHUIO 4YacOBOM CTPEJIKM CHU3UT ULIKaJly, IIOBOPOT B HAalpaBJIEHUU IPOTHUB
YacOBOM CTpENKW yBeIM4WT mmKaimy. KomeOanust BONMH OyAyT YBEIHYMUBATHCS MU
YMEHBIIATHCSl B IIpoIlecce M3MECHEHHs, a WH(POPMAIMOHHOE OKHO IIKaJbl BHU3Y SKpaHa
OyleT M3MEHAThCS B pealbHOM BpeMeHH (K MpUMepy 1 AEIXWA). Haxarne Ha pyuxy
YIIPaBICHUS MTO3BOJISICT OBICTPO MEPEKITIOUUTE METOJ PErYIIMPOBKU HIKAJIBI MEXIY «Tpydast

HACTPOWKa» M «TOYHASI HACTPOIKAY.

PykoBoncTso nons3osarens DS1000Z 14
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T'opuszonTanbHOe ynpaBieHue

HORIZONTAL Topusontansio i) POSITION: wu3MeHeHHe TOPH30HTAIBLHOTO

cMmenieHusi. I[lpu moBopoTre pydkHm YHpaBiIeHHS TOYKA TPHITEpa
COOTBETCTBEHHO IIEPEMEINACTCS BIEBO M BIIPAaBO B IIEHTpE 3KpaHa. B
mporecce HW3MEHEHHsS CHTHAIBl BCEX KaHAJOB IEPEMEIIAroTCs

BIIPaBO U BIJIEBO, B TO € BpeMs MH(MOPMAIUS O TOPU30HTAILHOM

CMEILEHUY B IIPaBOM BEPXHEM YIUIy 3KpaHa U3MEHSETCS B PEaIbHOM

D -200 Ons

BpeMeHH (K MpuMepy ). Hakatvem Ha JaHHYIO

PYYKY MOXHO HE3aMCUIMTCIIBHO BOCCTAHOBUTH TOPU3OHTAJIBHOC

cMelneHue (WM CMelleHHe OTIIOKEHHOTO CKaHUPOBAHMS).

oD : Ha)KaTUEM Ha JaHHYIO KJIaBHIIY MOXHO OTKPBITH MEHIO
TOPU30HTAJILHOIO YIPaBiIeHUs. MOXKHO BKJIIOUUTH WJIH BBIKIIOUUTD
(YHKIHIO OTIOKEHHOTO CKAaHHWPOBAHUS, TIEPEKIIOYUTH pPa3HBIC
PeXUMbI BpEMEHHOH pa3BEepTKH.

[ &
LS

Topuszonranpio s SCALE: w3MeHeHHe  rOpH30HTaIbHON
BpeMeHHOM pa3BepTku. [Ipum moBopoTe B HAampaBiIeHHH YaCOBOU
CTPEIKU BpEMEHHAs pa3BepTKa YMEHBIIAETCS, NPU IIOBOPOTE B
HaIpaBICHUU IIPOTUB 4YacOBOM CTPEIKHM BPEMEHHas pa3BepTKa
yBesIn4MBaeTca. B mpolrecce uM3MEHEHHs CHUTHalbl BCEX KaHAJIOB
0TOOPaXKAIOTCSI PACIIMPEHHBIMH WIH CKAaTBIMHU, B 3TO e BPEMs 3HAK
BpEMEHHOM pa3BEpPTKHM B BEpPXHEW YaCTH SKpaHa M3MEHSETCS B
peanbHOM BpeMEHHU (K MpHUMEpY m). Haxaruem Ha naHHyio
PYYKy MOXXKHO HE3aMEJIMTEILHO IEPEKIIOYUTBCS B PEXKUM

OTJIOKCHHOT'O CKaHUPOBAHUA.
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YupagsiieHue TpUrrepomM

MODE[: HaxxaTHeM JaHHOM KHOIKH MEPEKITI0YaeTCs PEKUM TPUrTepa

EE,I%L - Auto, Normal wm Single, 3aropurcs  HHIUKATOp

COOTBETCTBYIOIIIETO PEKIMA.

Ty .
Tpurreptss LEVEL: u3MeHeHrne »IeKTPUYECKOTO YPOBHS TPUTTEpPA.

[ToBOpOT MO HamMpaBlIEHHUIO YACOBOM CTPENKH YBEIUYUT YPOBEHbD,

MOBOPOT TMPOTHMB YacOBOM CTpPEJKH CHU3UT YpOBeHb. B mporiecce
W3MEHEHUs JINHUS YPOBHS TpUITepa OyIeT IBUTAThCs BHU3 U BBEPX, B
TOXE BpeMs HH(popMaIys 00 ypoBHE TPUITEpa B JIEBOM HIDKHEM YTIIY

9KpaHa OyleT H3MEHAThCS B pEajJbHOM BpeMeHH (K MpHMEpY:

). Haxxatnem Ha NaHHYIO py4YKy YyHpaBieHHA

MOKHO HE3aMEUIMTEIILHO BOCCTAHOBUTH YPOBEHb TPHUITEPA HA

3HA4YCHUEC HOJIb.

MENU|: HasxaTreM Ha TaHHYIO KJIaBHMIIY OTKPBIBAETCS MEHIO PabOThI
¢ TpurrepoM. JlaHHBIN ociuniorpad npemaocTaBiseT 00raThlii BEIOOP

TUIIOB TPUITEpA.

FORCE waxatme Ha [JaHHYI0 KJIAaBUIIYy IIpUBEIET K

MIPUHYAUTENBHOMY CUTHAILy TPUITEpa.

IHonHoe 0OHYy/1eHUE

(CLEAR Haxxatne Ha naHHyI0 KIIaBHINY CTHpAaeT BCE CHUTHAJBI Ha 3KpaHe.

Ecimm ocmmmnorpad Haxomutcs B pexxume RUN, To curHaimsr

MIPOIOIKAT OTOOPaKAThC.

ABTOMaTH4YeCKOe 0TOOpPa:KeHHue CUTHAJIOB

Haxxatme Ha  maHHyl0  KJIaBUINY  HOAKIIOYaeT  (PYHKIIHIO

aBTOMaTH4eCKOW HacTpolku curHanoB. Ocuuuiorpad Ha OCHOBAaHUH

ABTOMAaTU4Y€CKOTO PEryJInpoOBaHUA BepTHKaHLHOﬁ mIKaJIbl BXOJHOI'O
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CUTHAaJIa, TOPU30HTAIHHON BPEMEHHOM pa3BEPTKH U METOJa TPHUITepa
MPOU3BOUT OTOOpPaKEHHWE CHUTHAJIOB, JOCTHUTAIOIIee HICAThHOTO
cocTosiHUA. BakHO: O TpeOOBaHUSAM NMPUMEHEHHUS aBTOMATHYCCKOM
HACTPOMKHM YacTOTa M3MEPSEMOr0 CHTHAlla JOJDKHA OBITh HE MEHee
50I'm, ko3dduimeHT 3amonHEHWs IODKEH mpeBblmarth 1%, a
MUHUMAaJIbHAsl aMIUINTYya JOJKHA COCTaBJIsATh Kak MUHUMYM 20 MB
mUK-UK  (mVpp). B cioydae mpeBBIIEHUS TpENesNoB JaHHBIX
nmapaMeTpoB TIOCIIE HaKaTHsl JaHHOW KIIABUIIM TOSBUTCS OKHO

122

“JleHCTBUTENBHBIN CUT'HAJ HE OOHapyxXeH!”, a Takxke, BOBMOXKHO, B
MEHI0O He Oymer oToOpakeHa (QYHKUIUS OBICTPOTO H3MEPEHHUS

napaMeTpoB.

OnepaTuBHOE yIIpaBJjieHHe

% HaxaTe Ha JaHHYIO KIaBHUIIy MepeBEJeT pEkKUM  paboThI

ocrmutiorpada B pexxuM “3amyck” win “Cron”. B pexxume “3amyck”
3aroputrcs >KeiTas Jiamrna JaHHoW kmaBumd. B pexume “Crom”

3aropurcs KpacHas jJaMIia JaHHOW KJIaBHILU.

EavMHUYHBIN 3a11yCK TpUITEpa

(=3
I g

Haxarue Ha pAaHHyI0 KIABUILY [EPEKIIOYUT PEKUM TpUITEpa

ocrmiutiorpada B pexxum “Single”. B pexxume eIMHUYHOTO 3aIycka

npu Haxkaruu Ha kiaBuiry [FORCE| Oynet npou3BeneH OfuH CUTHAI
TpUrrepa.

MHoropyHkuuoHaibHas py4Ka ylpaBJjieHUs

PeryiupoBaHue SpKOCTH 0TOOpaKeHUS BOJIH:

Intenslty [Ipu pabote He B MEHIO, MOBOpaYMBAsl JAHHYIO PYUYKY yIpaBJICHUS,

MOXHO PperylnupoBaTh SPKOCTH OTOOpakeHWs BonH. IIpenemns
JonycTuMoi perynupoBku gpkoctu - oT 0% no 100%. IToBopor B
HAIpPaBJICHUHN YaCOBOM CTPEJIKH YBEIUUMBACT SIPKOCTH BOJIH, IOBOPOT
B HAIPaBJICHUH IPOTHB YACOBOW CTPENKH CHIDKACT SPKOCTH BOJIH.

Haxarue Ha pydky yNpaBiIeHHUS BOCCTAaHOBHUT SIPKOCTb BOJIH Ha
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ypoBHe 50%.
Taxke MOXKHO PEryaMpOBaTh SPKOCTh CHTHAJIOB IIPH IIOMOLIM
JAHHOH PY4KH, BOMIA B MEHIO — SIpKOCTH CHIHAJIOB.

MHuorogyHKkunoHa IbHasA Py4Ka ynpaBJjeHus: (Bo BpeMsi padoTsl (oHOBBIN cBeT
TOPMT)

[Ipu pabote B MEeHIO Mocie Haxarus Jr00i KIaBUIIM MEHIO, TOBOPAauMBas JaHHYIO
PYYKY YOpaBJICHUS, MOXKHO BBHIOpATh MOIMEHIO JAHHOTO MCHIO, a 3aTeM, HAXaB Ha PY4Ky
VIIpaBICHHS, TIONTBEPAUTh BHIOOP JAHHOTO TOMMEHIO. A TakKe BO3MOXHO TPHMEHEHHE
JAHHOW PYYKM JIJIs1 U3MEHEHHs MapaMeTpoB, BBoma mMeHH ¢aitna u T.a. [Ipu pabote B
uHTEepdelice, SBIIIOIIMCS UCTOYHUKOM CHTHAJNA, MPU HAXKATUM HA JAHHYIO PY4YKy MTOCIE
Ha)KaTHs Ha COOTBETCTBYIOIIYIO KJIABHINY MEHIO TOSBUTCS HU(POBas KiIaBHATYypa, NpU
MOMOIIM JaHHOW PYYKA MOXHO TIPOHW3BOIUTH TPSIMON BBOJA 3HAYEHHUS HEOOXOIUMBIX

MapaMeTpOB U APYTUe€ CANHULIbI UBMCPCHU.

DYHKUMOHAIBbHOE MEHIO

: HakaTHe Ha JJAHHYIO KJIABUIITY OTKPBIBAET MEHIO HACTPOIKU n3MepeHuit. MoxkHO
IOPOU3BECTU HACTPOMKY MapaMeTpoB M3MEPEHMH, IOJHOr0 M3MEpeHus, (QyHKIUU
CTaTUCTUKU U T.1. Haxarue Ha B JIEBOM 4aCTH DKPaHa OTKPOET MEHIO M3MEpPEHHI
no 24 mapameTpaM BOJH, MOCIEIYIOLIEE HaKaTUE Ha COOTBETCTBYIOLIYIO KIIABUILY MEHIO
IIPOU3BEET HE3aMEUINTENIbHOC U3MEPEHUE “‘OfHON KIAaBMIIEH”, pe3ylbTaTbl U3MEpEeHUil

MOSIBATCSI B HUXKHEH 4acTu OKpaHa.

Acquire: HakxaTue Ha JAHHYIO KJIABHIIY OTKpPBIBAET MEHIO HACTPOWKH JHUCKPETHU3ALUH.
MOKHO HACTPOHTH CIIOCOO MONMydeHHs IPod ocimutorpadom, Sin(x)/X U DIyOUHY MaMSITH.

: Ha)KaTve Ha JaHHYIO KJIABHITY OTKPBIBACT HHTEP(EUC COXPAHEHHS U M3BICUCHUS
¢aitmoB. JlocTynHBIE K COXPAaHEHUIO THIBI (DAijiOB BKIIIOYAIOT B ceOs: COXpaHEHHE
1300paXKEeHUI, COXPAHCHHE T€OMETPHUYCCKOTO MECTa, COXPAHEHHE CUTHAJIOB, COXPaHCHUE
HacTpoek, coxpaneHue CSV u coxpaneHue mnapamerpoB. [lommepikuBaercsi yrnpaBieHUE

BCTpOeHHOﬁ 1 BHEIIIHEH MaMAThIO U IUCKOM.
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Cursor: HaxaTMe Ha JAaHHYIO KJIAaBHIIY OTKPHIBACT MEHIO KYPCOPHBIX H3MEpPEHHU.
Ocmwmiorpad ocHamieH 3 BUJAaMH KypCOPHBIX HM3MEPEHHH — pydyHOE HW3MEpeHHue,

N3MEPEHHUE OTCICKUBAHHUEM U aBTOMATHYICCKOEC UBMEPCHUE.

Display HaxxaTWe Ha JaHHYIO KIABHIIy OTKPHIBAET MEHIO HACTPONKH OTOOpaKEHHS.
[IpousBoauTcst HacTpoiika pekrMa OTOOpaKCHHS CHTHAIOB, WHEPIMOHHOCTH, SPKOCTH

CHUT'HAJIOB, CETKH 3KpaHa 1 SAPKOCTU CETKH.

: Ha)kaTHe Ha JAHHYIO KIABUINY OTKPHIBACT MCHIO HACTPOUKU (DYHKIUH CHCTEMEL.
ITpousBoauTCcs HACTpOWKa COOTBETCTBYIOIIMX (DYHKIMHA WM IapamMeTpOB CHUCTEMBI, K
IpuMepy, pa3beMOB, AaKyCTHYeCKOW CHCTEMBI, s3blka © T.J. Kpome Toro, Takxke
MOACP)KUBAIOTCS. HEKOTOPBIE MPOABUHYTHIE (DYHKIIMH, TaKWe KaK HACTPOIKa IOITyCKOBOM

IIPOBEPKH, 3alIUCH OCLIMJUIOIPaMM U T.1I.

Ileuarn

T

S / Haxkarre Ha JaHHYIO KHOIKY COXpaHSeT COIep)KaHHe, 0ToOpakaeMoe Ha
24 nmucrutee B popmare “.png” Ha USB-guck. Ecnu coxpaHsieMblii B JaHHBIHA
MOMEHT THUIl sIBISeTCS H300pakeHHWEeM, OHO OylIeT COXpaHeHO B
onpexneneHHoM ¢opmare uzodpaxenus (BMP8, BMP24, PNG u TIFF) Ha
USB-auck.
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IMoab30BarebCKUl HHTEP(enc

Ocmumiorpad DS1000Z ocuamen 7-morimoBeiM WVGA (800*480) TFT LCD ¢ 160,000

IIBETOB.

123 4 5 6 7 8 9 10 11

Parameter Linited!

12 13 14 15 16 1718 1920

Puc. 0-11ITonb30Barensckuit naTepdeiic

1.  Onuusi aBTOMaTHYECKUX M3MepeHuii
[Ipenocrapnsiercs 12 BuaoB mnapameTpoB ropusoHTaibHbIX (HORIZONTAL)
n3Mepenuit u 12 BunoB napametpoB BepTuKaIbHBIX (VERTICAL) usmepennii. Haxxas
Ha KJIABUIIY B JIEBOW YAacTH 3KpaHa, MOKHO BKIIIOUHUTH COOTBETCTBYIOIIHE ITyHKTHI
U3MEpeHHH, MPOJODKUTENPHOE HaXXaTHe Ha KIIABHIILY OpUBeNeT K
MEPEKITIOYECHUIO MEX Y TapaMeTpaMy TOPH30HTAIIBHOTO M BEPTUKAIEHOTO W3MEPECHHSI.

2.  OTMmerka / CHTHAJ KaHaJa
PaznuuHbIe KaHANBI OTOOPaKAIOTCS pa3IMYHBIMU [IBETaMHU, OTMETKA KaHaja U CHTHAI

O0TOOPaKAIOTCS OTHUM IIBETOM.

3. Pexum paGotsi
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10.

11.

Bosmoxnbie cocrosHus BkmouaroT: RUN  (pabora), STOP (ocranoBka), T’D
(3anymren), WAIT (oxunanue) u AUTO (aBToMaTndeck).

Tlopu3oHTanbHAs BpeMeHHas1 pa3BepTKa

® (O3Havyaer JIMTENFHOCTh BPEMEHU KaXJAOW KIETKM Ha TOPHU3OHTAJIBLHOW OCH
JKpaHa. )

® TIpu nomomu Fopuzontansnos:’ SCALEMOXHO H3MEHNTH JJAHHBIE MapaMeTpHI,
JIOTTYCTUMBIE TpeAeNbl HaCTPOUKH oT SHe a0 S0c.

Ko3ddunuent nuckperusanum / riryouHa namMmsiTiu
® OroOpakaeT MCHOJIb3yeMble B JaHHBIA MOMEHT ociuriorpadoM Kod(h(GUITHCHT
JOUCKPETU3AINH U ITyOHHY aMsTH.
Ty
® [Ipu nomomu l'opuzonTaibHox:*SCALE M0OXHO W3MEHUTD JaHHBIC TTApaMeTpPhI.

YerpoiicTBO 3aII0MMHAHNS CUTHAJI0B
[IpenocTaBnsieT cxeMy pacrojOKeHHS 0TOOPakaeMOro Ha PKpaHE B JaHHBIH MOMEHT
CUTHaJjIa B 3aIIOMHUHAIOIIEM yCTPONCTBE.

Curzan Ha 9KpaHe

MecTonosoxkenne Tpurrepa
OToOpakaeT MECTOTIONOKEHHE TPUTTEPa CUTHATIBHOHN MaMsATH U CUTHAJIOB Ha SKpaHe.

l'opu3oHTasbHOE CMeELIeHHe )

Ipu nomoum TopusonTanbHo =2 POSITION MOXKHO OTperymMpoBaTh JaHHBIE
nmapamerpsl. llpm HakaTuM Ha pydYKy YIpPaBICHUS IapaMeTpbl aBTOMATHUECKU
ycTaHaBiuBatoTcs Ha 0.

Tun Tpurrepa

OTtoOpakaeT TEKYIIMHA THIT TPUITEpa, a TAKKe HACTPOWKH YCJIOBHU 3amycka. [Inm
BBIOOpE pasHBIX TUIOB TPUITEpa OTOOpakaioTcs pasHble 3Haku. K mpumepy,
03HAuaeT 3aIlyCcK B MecTe mepenHero (GpoHTa “TipellelbHOTO TpHUrrepa”.

Hcrounnk Tpurrepa
Otobpaxaer Texymuii ucrounuk tpurrepa (CH1-CH4 i AC). Ilpu BeIG0Ope pasHBIX

HCTOYHHUKOB TpPUITEpPa OTOOPAKAIOTCS Pa3HbIC 3HAKH, a TAKXKE H3MCHSIOTCS LIBETa
30HBl NapameTpoB Tpurrepa. K mnpumepy, o0o3nauaet, yro CH1 BrIOpan B

Ka4€CTBC UCTOYHHKA TPpUTTEPA.

YpoBennb T}Enrrepa
® 3Hak B IIpaBOM 4acTU JKpaHa SBIIAETCS OTMETKOM YpPOBHs TpUITEpa, B

IIpaBOM BECPXHEM YIITY HAXOAUTCA 3HAYCHUC YPOBHS TpUITEPA.

® Bo BpeMmsi M3MCHEHHs YPOBHs Tpurrepa mnpu momoum Tpurrep = LEVEL
3HAYCHUE YPOBHS TpHUTTena OyleT MEHSATHCS B COOTBETCTBHHU C MEPEMEIICHUSIMHU
BBEPX/BHHU3 OTMETKHU

BaxkHo: mpu Tpurrepe no 3aiepKKe HMITYIbCa, TPUITEPE MO JHUMHUTY HUMITYIbCa M
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TPUITEpE 10 IPaMEeHTy MMEETCs 2 OTMETKH ypoBHs Tpurrepa (W 5 K

12. BeprukajabHas mkana CH1
® OroOpakaeT BEIMYMHY ODIEKTPOHANPSHKCHUS BOJHBI Kakaon kietkn CHI
BEPTUKAJIHHOM HAIPaBICHHOCTH Ha SKPaHe.
Ty
® [Ipu momomm BeprukanbHo':s SCALE M0oXHO H3MEHUTH JaHHBIE TapaMETPBHI.
® Kpome TOro, B COOTBETCTBHM C TEKYyIIUMH HACTPOMKaMM KaHama MOTYT
0TOOpaKaThCsI cnemne 3HaKu: cuenka kananos (kaxk EH), mpegen momocs
nponyckauusi(kax 1El).

13. BeprukajbHasi mkajga CH2

® OroOpakaeT BeIMYMHY ODIEKTPOHANPSHKEHUS BOJHBI Kakaon kieTku CH2

BEPTUKAJIHHOM HAPaBICHHOCTH Ha SKPaHe.
I ok

® [Ipu nomomu Beprukanbhot:+ SCALE M0OXHO N3MEHHUTD JaHHBIC MTapaMeTPhI.

® Kpome TOro, B COOTBETCTBHH C TEKYIIMMH HACTPOMKAMH KaHajia MOTYT
0TOOpaKaThCsI cnemne 3HAKH: CIIeNKa KaHalloB (Kak E), TIpEJIeN TIOJOCHI
nponyckanus (kax 15]).

14. BeprukanabHas mkajga CH3

® OtobOpaxaeT BEIMYHHY OJJICKTPOHANPSDKEHUS BOJHBI Kaxnaod wxietkn CHI

BEPTHUKAJILHOM HAIPaBJICHHOCTH Ha dKpaHe.
Ty

® [Ipu momomu BeprukanbHo':s SCALE M0oXHO H3MEHUTH JJaHHBIE TapaMETPBHI.

® Kpome TOro, B COOTBETCTBHM C TEKYyIIUMH HACTPOMKaMM KaHama MOTYT
0TOOpakaTbCs cneﬂiroume 3HaKM: cIenka kaHajuoB (kak HH), mpenen IMoJOCH
npomyckanus (kak H)

15. BeprukajbHast mkajga CH4

® OtoOpaxaeT BEIMYHHY OICKTPOHANPSDKCHHUS BONHBI Kakmod kmetkum CH2

BEPTHUKAJILHO HAIPaBJICHHOCTH HA dKpaHe.
Ty

® [Ipu nomomu Beprukanbho::+ SCALE M0OXHO N3MEHHUTD JaHHBIC MTapaMeTPhI.

® Kpome TOro, B COOTBETCTBHM C TEKYyIIUMH HACTPOMKaMM KaHama MOTYT
0TOOpakaTbCs cnez[imume 3HAKH: cllenKka KaHaioB (kak EH), mpemen MoJIOCHI
npormyckanus (kak H)

16. Curnan ucroyHmnka 1
®  OtoOpaxxaeT TUI BOJHBI, 33JaHHBIN B HACTPOIKAX TEKYIIETO HCTOUHHUKA 1.
® [Ipu BKJIIOYCHUH MOMYIMPOBAHUS MOA BOJHON McTOYHMKA 1 OymeT oToOpaskeH
3HaK
® Korzma comnpoTHBiIE€HHWE HMCTOYHMKA CUTHaNa 3agaHo kKak 500, mox BogHOH
ucrounnka 1 6yner orobpakarses 3Hak Bl

® [Ipumenumo Toabko k MogesiMm DS1104Z-S u DS1074Z-S.

17. CurHajg MCTOYHHKA 2
®  OtoOpaxaeT TUI BOJHBI, 33JJAHHBIN B HACTPOIKaX TEKYIIETO HCTOUHUKA 2.
® [Ipu BKJIIOYCHUH MOAYIHPOBAHUS MOA BOJIHOW MCTOYHHKA 2 OyneT OTOOpakeH
3HAK
® Korma compoTHBIeHHE HCTOYHHMKA CUTHaja 3agaHo kKak S50€), moa BoOJIHOM
HCTOYHMKA 2 OyeT 0TOOpaxaThCsl 3HAK .
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® [Ipumenumo Toabko K Moxaesim DS1104Z-S u DS1074Z-S.

18. HndopmManmoHHOE OKHO
OTto0OpaxaeT ykazaTelIbHyr0 HH()OPMAIIHIO.

19. 3ona onmoBemeHui
OTtoOpaxaercs 3HaK 3Byka u 3Hak USB-nucka.
® Spubik 3ByKa: NpH BKJTIOYCHHOM 3ByKe B JAHHOH 30He oroOpakaercs Ml .
Haxaruem Ha — 3BYK MOXKHO BKJIFOYHTh HITH OTKJIIOYUTD 3BYK.
® Spneik U-mucka: korna ocuuuiorpad odHapyxut U-auck, B JaHHOH 30He Oyaet
0oTOOpakeH 3HaK ﬁ

20. OmnepaTuBHOE MEHIO
Haxarnem Ha J00yI0 KJIaBHIIY MOXXHO aKTHBHUPOBaTh COOTBETCTBYyHOIee MeHI0. B
MEHIO MOT'YT OTOOPaXKaThCsl HIKCOMMCAHHBIC SIPITBIKH:

O3HauaeT BO3MOXKHOCTH W~TOJIb30BAaHMS 0 IS WM3MEHEHHS 3HAYCHHIl
napamerpos. Muaukarop %0 3aropaercs mocie BBOAA JEHCTBHTENHHOTO
napamerpa.

OsHauaer wucmonmb3oBar™ ) s peryIMpOBaHHS — MapaMeTpoB,
nocneyiomnee Haxarne O TOATBEPKAAET BHIGOP MapameTpa.

OsHauaer, 4To Tpu HakaTuu D TOABHTCA UMPOBAs KIABHATYpa, MpH
MOMOIIM KOTOPOW MOXKH~ IIPOM3BECTH BBOJ HEOOXOAMMOTO 3HAYCHHS
napamerpa. Mumukatop %O 3aropaercs mocie BBOJA JEHCTBHTEIHHOTO
napamerpa.

O3Ha11aeT, YTO B TCKYIICM MEHIO UMECTCA MHOXKECTBO ITYHKTOB.

O3Ha11aeT, YTO B TCKYHIEM MCHIO €CThb MCHIO CJICAYIOIIETO YPOBHS.

Haxaruem Ha 1aHHYIO KJIaBUIILY MOXKHO BEPHYTHCSI B IIPEBIIYIIEE MEHIO.
Yucno Touek 0003HAYAET TEKYIIYI0 CTPAHUITY MEHIO.

“jll= B @ E
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Hcnoab3oBanue 3aMKa 0€30I1aCHOCTH

[Ipu HeoOxoammocT Bbl MoXkeTe, UCIONB3YyS 3aMOK Oe30macHOCTH (TOKymaeTcs
JIOTIONTHUTENFHO), 3a0J0KUpoBaTh ociuiorpad B (DUKCHPOBAHHOM MECTOTIOJIOKCHHH.
[eprieHANKYISPHO K OTBEPCTUIO 3aMKa Ha 3ajHEH MaHeNd BBHIPABHUTE U BCTaBBTE 3aMOK,
HOBOPOT KJIIOYa B HAMpPABICHWU [0 YacOBOM CTpENIKe 3aMKHET ocuuuiorpad, 3arem

H3BJICKUTC KJIIOY.

[Ta3 oz 3amox

Puc. 0-12Mcrions30Banne 3aMKa 0€30I1aCHOCTH

Baxxao: Bo m30ekaHHWe MOJIOMKH NMPHOOpa HE BCTABISAHTE APyrve MpeAMETH B Ia3 3aMKa

0€30IaCHOCTH.
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HUcnoabn3oBanue BCTPOEHHOM BCIIOMOIaTeJIbHOM

CUCTEMBbI

BcrnomorarensHas cucteMa JAaHHOTO ocHuiiorpada MpemoCTaBIsIeT OMMCAHUS BCEX
(YHKIIMOHATBHBIX KIIAaBUII TIepeqHel MmaHemu (BKIIOYas KIaBUIIM MeHIo). Haxarme Ha
KJIABHIITY OTKpOeT WHTep(eHC BCIOMOTATENBHON CHCTEMBI, MMOBTOPHOE HaXKaThe
3akpoeT uHTepdeiic. [1aBHbIM 00pa3oM, WHTEp(Eic BCIOMOTaTeIbHONH CUCTEMBI COCTOMT
U3 2 4acTei, cieBa pacrosokKeHBI “TTYHKTHI TIOMOIIH’, MOYKHO BEIOMpATh MeTomoM “Button”

w “Index”, cripaBa pacnojokeHa “30Ha OTOOpaKEHHUS TIOMOIIIH .

HyHKT TIOMOIIIM30HA 0T06pa)KeHI/I$I IIOMOIIH

Button

7o Index

Puc. 0-13BcnomorarenpHas HHGOpMAaIns

Button:
Pexxum o ymomuanuto. B nannom pexxume Bel MoxkeTe, Ha)kaB Ha KJIaBUIILY TiepeTHEN

nmanenu (KpoMe KiIaBuUIIM onekTpornuranus 2l | MHOro()yHKIHMOHANBHOM pydYKH

yIpaBiIeHUS 0 W KIABUIIM TNEPEeBOPAauYMBAHUS CTPAHMUI] MEHIO / ),

HEe3aMeTUTEIHHO HOMYyYHTh COOTBETCTBYIOIIYIO BCIIOMOTATEIbHYI0 HH(OPMALIUIO B «30HE

oToOpaxeHus: momonny. Mcmonb3ys O, BeIOepuTe “Tolndex”, a 3arem, HakaB Ha

PYUKY YIpaBIICHHUS, MOXKHO MEPEKIIFOYUThCS B pexxuM Index.
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Index:

B manHOM pexuMme TpH MTOMOIIN A BEIOEpHUTE MYHKT, MO0 KOTOPOMY HEOOXOAUMO
TOJIY4YHTh ITOMOIIb (HapuMep, IMoJI0ca MPOITyCKaHUs ), HAKMUTE Ha PyUYKY YIIPaBICHHS, STO
HE3aMeITUTEITLHO 0TOOPa3UT COOTBETC YO BCIIOMOTATENbHYI0 HH(POPMAIIUIO B «30HE
OTOOpaXeHUsT ToMoIny». Y cronb3ys , BeiOepute “ToButton”, a 3arem, HakaB Ha

PYUKY yIpaBJICHHS MOKHO MEPEKIIOUNThCA B pexkuM Button.
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2 HacTpolika BepTUKAJIBbHOM CHCTEMbI

ConepxaHue 1aHHOM TIaBbI:

Bxirouenne KaHAJI0B

Cuenka KaHaJIoB

OrpaHnyeHue NoJoChl NPONYCKAHUS

IlepenaTrouHoe Yncjao

IIporuBoda3a curuaaa

BepTukajgpHas mkaJjaa

BepTukajbpHOE YKa3aHHE

Eannunsl n3MepeHus KoJeoanuii

MeTkn kaHaJI0B
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Briaroyenue KaHaJioB

DS1000Z mpenocrasnsier 4 ananoroBbix BxoaHbix kanama CHI-CH4, a Taxxe ms
KaXJIOTO KaHaja MPEeNOCTaBIsAETCs OTHEIbHAs cucTema yrpasieHus. Crocod HaCTpOUKH
BEPTUKAJbHBIX CUCTEM 4 KaHAJOB TOJHOCTHIO MICHTHYEH. B MaHHOH riaBe comepsKuTcs

OIMHCaHUE CII0CO0a HACTPONKHU CHCTEMBI BEPTHUKAIBHOU cucTeMbl Ha ipumepe CHI.

Ilocne monmcoennHeHns1 CUTHaMa K KOHHEKTOpY Jro0oro kaHanma, Hanpumep, CH1, Ha
nepeaHel naxHenu B 3oHe BepTukanbHoro ynpasienus (VERTICAL) naxxMure Ha T

OTKPBITUA KaHaJ1a.

JKpaH:
B mpaBoii yactu skpaHa oTOoOpa)kacTcs MEHIO HACTPOWKH KaHAJIOB, B 3TO K€ BpeMs
BHHU3Y DKpaHa TOSBIISAETCS SPJIBIK KaHaja (kKak Ha puc.). OtoOpakaemas Ha sSpibIKe KaHaja

UH(pOpMaNKs IMEeT OTHOIIEHHE K TEeKYIIIUM HAaCTpOHKaM KaHaja.

Ilocne BxiIrOUEHMA KaHajla PETYIMPOBAaHUE BEPTUKAJIbHOM LIKaJbl KaHala,
TOPU30HTAJIBHOM BpEMEHHOM pa3BepTKH, METoJa TpUITEpa W JAp. IIapaMeTpoB B
COOTBETCTBUM C BXOAHBIM CHTHAJIOM IIO3BOJISIET ClHENIaTh OTOOPaKEHHE OCIMIUIOTpaMM

Oosiee ymoOHBIM TSl HAOMIOJCHUS U H3MEPCHHI.
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Cuenka KaHaJjioB

HactpouB MeTox clienku KaHaJIOB, MOKHO OT(IIBTPOBATH HEHYKHBIE CUTHAIBL. K mprmepy,

M3MEPSIEMBIN CUTHAM 3TO MPSMOYTOJBHBIN CUTHAN ¢ OTKJIOHEHUEM TIOCTOSIHHOTO TOKA.

® Korma MeTon CHENKd 33JaH Kak “‘TIOCTOSHHBIA TOK: H3MEpsieMble CHUTHAJbI,
coJiepKalllie COCTABIIAIOLIYIO MOCTOSHHOTO TOKA M IEPEMEHHOr0 TOKa, MOTYT OBITh
JOTYILIEHBI.

® Korma Meron CLENKH 3aJaH KakK “TepeMEHHBbI TOK’: W3MEpSiEMbIE CHTHAJIbI,
coJiepKalle COCTABIIAIOLIYIO MOCTOSIHHOTO TOKA, OYIIyT OTCTPaHEHBL.

® Koryma MeTO CHENKY 3aJaH Kak ‘‘3a3eMJICHUE’: MU3MEpsSEMbIE CUTHAJIBI, CONEpIKAIIUe
COCTABJISIFONIYIO TIOCTOSIHHOTO TOKa M IIEPEMEHHOTO TOKa, OyIyT OTCTpaHEeHBI.

Haxxmure 9Cuem¢a, TP TTOMOIITH 4 BBIOCpPHUTE HEOOXOMMMBIN METOJl CLIETTKH
(mo ymomuaHHIO — MOCTOSHHBIA TOK). Tekyliuii MeTox cuenku OyaeT oToOpaxkarbCcs Ha
OTMETKE KaHaja B HIDKHEHM 4acTu dKpaHa. Bel Takke MOXKeTe MPOU3BOIUTH MEPEKITIOUCHUE

MEXAY METOAAMU CLUCIKHU ITYTEM MPOAOJDKHUTEIbHOTO HAYXKATUA HA KIIABUIILY Cuemca.

OrpannyeHue MoJ0ChHI MPONMYCKAHUS

Hacrpoiika orpanuueHHiA TOJIOCHI IPOIYCKAHUS MTO3BOJIUT CHU3UTh YPOBEHb IMOCTOPOHHHX

mymoB. K mpumepy, u3MepsieMblii CUTHaJI 3TO UMIIYJIbCHBIA CHTHAJl C BBICOKOYACTOTHOM

OCLIMJUISLIHEN.

® Korma orpaHuuYeHHs] TOJOCHI TPOIYCKAaHUS BBIKIIOYCHBI, U3MEPSEMbId CHTHAII C
BBICOKOYACTOTHBIMU 3JIEMEHTaMH OYJET JOIMYILEH.

® BxiroueHHe W OrpaHHYeHHUE MOJIOCHl NponyckaHus B mpenenax 20 MI'n npuBeneT K
3aTyIICHUIO CUTHAJIOB C BBICOKOYACTOTHOM cocTaBstoniel ooee 20 MI .

HaxwmuTe — OrpaHuYeHHe MOJOCHI NPOMYCKAHWS, I[P T[OMOIIN O

HACTPOWTE BBIKIIIOYATEIIb OTPAHMYECHHH TTOJOCHI MPOITYCKaHHs (110 YMOIYaHHIO OTKIIFOYEHO).
[Ipu BKIIIOYCHUH OTPaHMYEHHH MOJIOCHI MPOIYCKAHUS B SPJIbIKE KaHala B HIDKHEH yacTH
skpaHa OymeT otoOpakeH cuMmBOoa “B”. Bbl Takke MOXeTe TEepeKIoYaTh BBIKIIOUATEIh
OIpaHUYEHUsI TOJIOCHI MPOMYCKaHUS IPH IOMOIIM HPOAODKUTENBHOTO HaXKaTHs Ha

Orpa}mqeﬂne MOJOCHI MPOIMYCKAHUSA .
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2 Hacrpoiika BepTHKaIbHON CHCTEMBI RIGOL

IlepenarouHoe 4uCI0 NPOOHUKA

Brer Moxere 3amate Kod(pQUIMEHT 3aTyxaHUs MpoOHUKa BpydHylo. Ilepemarodunoe 4mcio

poOHUKa MOKET OBITh 3HAYCHUEM, IPUBEICHHBIM B HIDKECIICAYIOIIEM IIepeyuHe.

Tabm. 2-1. KoadhumuenTs! 3atyxanus IpoOHHKOB

Memnro Koaddunuent 3aryxanusi
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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2 Hacrpoiika BepTHKaIbHON CHCTEMBI RIGOL

IIporuBoga3za curuaja

IIpy oTkpeITHM TPOTHUBOGA3Bl CHUTHAJNA COOTBETCTBYIOIIMH YPOBEHb OTOOpPaKECHUS
ocrruiorpaMMbl - TiepeBepHeTcss Ha 180 rpamycoB. Ilpu BBEIKIIOYEHHH TMPOTHBO(MA3HI
CHTHAJIa OCHIJLIOrPAaMMBI OYIyT 0OTOOpakaTbCsi B HOpMaIbHOM peskume. HaxkaTtune Ha

— IIpoTuBoO(a3a BKIIOYNUT WIN OTKIFOUUT MPOTHBO(]A3y cUrHaa.

BeprukajabHas mkaJja

Nmeercst 2 cmocoba perynupoBaHMsl BEPTUKAIbHOW INKalbl - “Tpybas HacTpohka” u

“ToyHasi HacCTpoika”.

Haxmure Ha — Illkana konedaHmil, BHIOCPUTE HEOOXOAMMBIA PEXKUM.

[ v
[ToBopaunsas Beprukanbno'::: SCALE, orperynupyiitTe BEPTHKAIbHYIO HIKAIy, IOBOPOT
[0 HAMpPABJICHHUIO YacOBOW CTPENKM CHMU3UT IIKANy, HOBOPOT NMPOTHUB YaCOBOM CTPEIKH

TIOBBICUT IIKATY.

Bo Bpems peryampoBaHHs BEpTHKAIBHOW INKANBI HH(GOpMAIWs O IIKaJIEC HA SPIBIKE

KaHajla B HIDKHEH YacTH DSKpaHa W3MCHSETCS B pEalbHOM BpEMEHH (HampuMep,

= 200my

B ), Arana3soH peryinpoBaHUsL BepTHKaJ'IBHOﬁ IIKaJbI 3aBUCUT OT TEKYLIETrO

nepenaToyHoro uucia mnpobuuka. [lo ymomdanuio kosdduiment 3aryxanus npooruka 1X,
TOT/Ia JIOMYCTHMbIM IHaNa3oH PEryliupoBaHHS BEPTHKAIBHOM MIKaJbl cocTaBisieT oT |

MB/nenenne no 10 B/nenenne.

® [pyOas HacTpoiika (Ha mpUMepe MPOTHB YaCOBON CTPENKH): HACTPOUTE BEPTUKAIHHYIO
[IKaty B rmocieaoBarenbHocTH 1-2-5, T.e. 1 MB/nenenue, 2 MB/nenenue, 5 MB/nencnne,
10 mB/nenenue......10B/nencuue.

® TouHas HacTpoiiKa: IPOU3BENUTE PETYIUPOBAHUE BEPTUKAIBHOM IIKajdbl B MaJOM
JIMaria30He, 3TO MO3BOJHUT YIYUIINTh BEPTHKAIBHBIA KO3 GHuIneHT paspemenns. Ecin
aMIUIMTyAa BXOJHOI'O CHUTrHaJla MPEBLIIACT IIOJIHYIO KTy TeKymeﬁ HIKaJIbI, a
CIICAYIOIIEE [IC/ICHUE aMIUTUTYIbI CUTHATA CPABHUTEIBHO Majio, TO MOYKHO, UCIIOJIb3Ys
TOYHYIO HACTPOMKY, YIYYLIUTh aMIUTUTYIly OTOOpa)KeHHS OCLWIIJIOIPAMMBI, 4TO
cienaet ynoOHbBIM JieTalbHOE HAOMI0JICHNE 3 CUTHAJIOM.

Baxno: “rpybas HacTpoiika” u “TouHasl HACTPOWKA” MOTYT BBHIOMPATLCS HE TOJBKO Yepe3

meHto HIkaja KoJieDaHMH, Takke MOXHO HakaTeM Ha BepTHkKaJbHO 2} SCALE

HPOU3BECTH OBICTPOE MEPEKIIOUCHHE.
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2 Hacrpoiika BepTHKaIbHON CHCTEMBI RIGOL

BeprukajiibHoe ykazaHue

Bo Bpems u3MeHEHHsS BEpTHKAJIBHOM IIKAJIBl AaHAJIOTOBBIX KAHAIOB IIPH IIOMOIIU

Beprukaapho 2 SCALE MOXHO BbIOpaTh paclIMpeHHe WIH CKATHE BEPTUKAIBHOTO

CHUTHAaJIa BOKPYT LIEHTpa SKpaHa WK B TOUKE 3a3€MJICHHS CHUTHAJIA.

Haxxmure — Cucrema — BeprukajbHoe yKasaHue, BbIOEpUTE “LIEHTp dKpaHa”

niu “ypoBeHb 3a3emiieHus . [1o yMoyaHuIo AeMCTBYET “ypOBEHb 3a3€MIICHHUS .

® [leaTp »5KpaHa: TPH HU3MECHEHWH BEPTUKAIBGHON MIKaJbl OCIWJUIOTpaMMa OymeT
PaCUINPSATHCS WM CKUMATHCS BOKPYT LIEHTPa YKpaHa.

®  VYpoBeHb 3a3eMJICHHS: NPH M3MEHEHUHM BEPTHKAIBHOW IIKAJIBl YPOBEHBb 3a3EMIICHHUS
curHaza OyneT yaepKUBaThCsl B OMHON TOUKE MOHHUTOPA, 3TO OYAET SBIATHCS IEHTPOM

pacuiMpeHu UK CXKaThug OCHUIOTPaMMBI.

EauHuubl uamepeHus Kojged0aHum

EnuHunbl M3MepeHus: aMIUIMTYAbl OTOOpakeHHs, BbIOMpAeMble il TEKYLIEro KaHaua.
Jomyctumeie equHUIBI naMepenus — Bt (W), A (A), B (V) u IOnut (U). [Tocne usmeneHus
eIUHUI] U3MEPEHHS B SPJIbIKE KaHalla 3HaK €/I. U3M. OyJIeT COOTBETCTBEHHO MEHSATHCS.

HaxmuTe — EanHuIBI H3MepeHns, BEIOCPUTE HEOOXOIUMYIO CIUHHITY H3MEPEHUS,

10 YMOITYaHHIO IeUCTBYET B.
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2 Hacrpoiika BepTHKaIbHON CHCTEMBI RIGOL

MeTKH KaHAJIOB

HHH Ooiee y,Z[O6HOF0 pa3InuCHUs  aHaJIOTOBBIX  KaHAaJIOB Bl mokere 3a4aTb
3 CH1

1”. Haxxmure —

MetkH, 0TKpoeTCs HHTEepQeiic HaCTPOMKK METOK, BBl MOXKETe MCIOIB30BaTh BCTPOSHHBIC

JOIIOJHHUTCIIBHBIC MCTKHM AJI KaXKIO0I'0 KaHajia. K npumMepy

ApJIBIKY, Takke Bbl MoxeTe BBeCTHM METKY BpyuHyro. HoBoe M3MeHEeHHOE UM HE IOJIKHO
npesbllaTh 4 cuMBOIA. BakHO: HaHHBIE NEHCTBUS BO3MO)KHO TOJBKO € HUCIOJIb30BAHUEM

AQHIIMHCKHX MPOMUCHBIX OYKB.

Haxwmure kmaBumrylloka3aTb METKHM, OTPOETCS WM 3aKpoercs HHTepderc

0TOOpaKeHHsI METOK, TIPY OTKPBITHH 0 yModaHuto neicteyer CHI.

Haxwmure knaBumy BcerpoeHHble MeTkM, Bbl Moxere BbIOpaTh MeTKy u3 12
npemnoxeHabx — ACK, ADDR, BIT, CLK, CS, DATA, IN, MISO, MOSI, OUT, RX u TX.

Haxwmure knapumry PeqakTupoBanne MeTOK, OTKpoeTcsl HHTepdelic peakTHpOBaHUs

MCETOK, KaK IOKa3aHO Ha HUKCCJICAYIOIEM PHUCYHKE.

3oHa BBOZIa MMeHnKnaBuarypallepexiodenre Mex Iy MPOMUCHBIM U 3aIVIaBHBIM MIPHATOM

K npumMepy, HeoOXomuMo peakTuposath MeTky * (SR,

Haxwmure KiiaBuarypa, BeiOepute 30HY “KJIIaBHATYpPBI”, IPH TIOMOIIH O BBIOCpHTE
113 E) o e A 99 0
Aad” U HAXMUTE Ha nnst mepekmodeHuss Ha ““A”. Eme pa3 mpu momoniu

BeIOepuTe “C” M HaXMHUTE Ha ) IUI1 BBOJA MAHHOIO CUMBOJIA. AHAJIOTMYHO BBEINUTE

“hnl”.

HpI/I HGO6XOZ[I/IMOCTI/I 3aMCHHUTDb WJIN YAAJIUTH BBCACHHBIC CUMBOJIbI HAXKMUTE KIIABUITY
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2 Hacrpoiika BepTHKaIbHON CHCTEMBI RIGOL

HWmsa u BeiOGepuTte “30HY BBOJA UMEHHW’, TIPU TOMOIIIH O BEIOEpPHUTE CHMBOJI, KOTOPBIH

HEOOXOMMO W3MCHUTh WM YIAlUTh, MOBTOPHO BBEIUTE HEOOXOMUMBIA CHUMBOJ HITH
HOKMHUTE KJIABUITY YAAJMTD JUIS yIaJeHUs TaHHOTO CUMBOJIA
[To 3aBeprieHny BBOMA HaxkarueM KiaBuuIloATBEPANTH 3aKOHYUTE PEIAKTHPOBAHNE,

eciu Iloka3aTh METKM OTKPBIT, JAHHOMY KaHalIy OyIeT MPHUCBOSHA JOTIOJIHUTEIbHAS METKa
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3 Hacrpoiika ropu30HTaIbHON CHCTEMBI RIGOL

3 HacTpolka ropu30HTAJIbLHON CHCTEMbI

ConepxaHue 1aHHOM TIaBhI:

| OT/102K€HHO€ CKAHMPOBAHHUE

B PexuMbl BpeMeHHOH pa3BepPTKH
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3 Hacrpoiika ropu30HTaIbHON CHCTEMBI RIGOL

OTi102k€HHOE CKAHMPOBAaHME

OTNOXKEHHOE CKaHMPOBAHUE MOXET HCIIONIB30BaThCsA Ul  TOPU3OHTAIBHOIO
YBEJIMUCHHSI ONHOTO YYacTKa OCHMUIOTPAMMBI, YTO OOJIETdHUT [eTadbHBIA HPOCMOTP

N300pakeHusl.

[locne HakaTuss Ha KJIABULIY B 30HE TOPU3OHTAJIBHOIO YIPaBICHUA
(HORIZONTAL) Ha nepenHeit manenu Haxmute KiaBuimy OTJI0KEHHOE CKAHHPOBAHUE,
3TO TO3BOMUT BKIIOYHTH HIJIM BBIKIIOYUTH OTIOKEHHOE CKaHHMpOBaHHE. BakHo: mpu
HEOOXOIMMOCTH BKITIOYCHUSI OTIOKEHHOTO CKAaHMPOBAHMS TEKYIIMH pPEXHM BPEMEHHOM

pa3BepTKu JokeH ObITh “YT7.
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3 Hacrpoiika ropu30HTaIbHON CHCTEMBI RIGOL

B pexume OTIOKEHHOTO CKAaHMPOBaHMS OJKpaH OymeT pasgeneH Ha 2  30HBI

O0TOOpaKEHHSL.

OcnuiiorpamMma J10 yBeIHYESHUs

I'maBHas BpeMeHHas pa3BepTKa

BpemeHHast pasBepTka

OTJIO)KEHHOI'0 CKaHUPOBaHUA

OcuuiorpaMma ociie yBenuueHns

OcomiorpaMma 10 yBeJdYeHusl :

B BepxHeill moJoBHMHE SKpaHa HAXOOUTCS OCHWIIOrpaMMa 0 YBEIMYEHHs B 30HE, HE
MOKPBITON MOJYNPO3pavHbIM CUHUM IIBeToM. [Ipu momoriu moBopora l"opn30HTam>H0{_:-:
POSITION MoXHO cMeliaTh BIPAaBO/BIEBO JaHHYK 30HY WM, TOBOpaduBas

TopusonTanbno's; SCALE, paciuupuTh Wi Cy3UTh JaHHYIO 30HY.

Ocuu/uiorpaMma nocJjie yBeJu4eHus:

B HwxKHEHN Mo0BUMHE 3KpaHa HAaXOOUTCS TOPU3OHTAJIBHO PACIIMPEHHAs OCLMIUIOrpaMMa.
BaxHo: oTnOXXEHHasI BPEMECHHAS! Pa3BEpPTKAa COOTBETCTBYET IOBBIMICHHUIO KOd(QHUIeHTa
pacuIpeHys TJIaBHOM BPEMEHHOW pa3BepTKH (KaK ITOKAa3aHO Ha BEPXHEM pPHCYHKE),
BpPEMEHHAsI Pa3BEpPTKa OTIOKECHHOTO CKAHMPOBAHUS AOJDKHA OBITH MEHBIIE MM paBHA

TJIABHOM BPEMEHHOM pa3BepTKE.

Hanomunanmne

Boiias B MEHIO OTJIOKEHHOTO CKaHUPOBAHHUS, MOXKHO padOTaTh HE TOJBKO MPU MOMOUIH
MEHIO TOPH30HTAJIBHON 30HBI , TaKKe MOXKHO HaxarHeM HalOpH30HTaIBHO L.
SCALE (ropsuass knaBWIlla OTIOKECHHOTO CKAHHUPOBAHHS) NEPEKIIOYUTHCS B PEKHM
OTJIOXKEHHOTO CKAaHUPOBAHUSI.
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3 Hacrpoiika ropu30HTaIbHON CHCTEMBI RIGOL

Pe:xuMbl BpeMEHHOU Pa3BepTKH

[Mocne Haxarus Ha wmaBumy [MENU| B 30He TOpPH30HTAJIBHOTO YIpaBICHUS
(HORIZONTAL) Ha mepenHeil maHenW HakaTWeM Ha KiaBuily BpeMeHHasi pa3BepTKa
MOYXHO BBIOpaTh PEKMM BPEMEHHOW pa3BepTKU ociuiuiorpada, mo yMOIYaHUIO JCHCTBYET

pexum YT.

YT pexum

JlaHHBIN pEXXHUM SIBIISIETCS PEKMMOM TJIABHOW BPEMEHHOW Pa3BEPTKH, MPUMEHUM ISl ABYX
BXOIHBIX KaHAJIOB.

[Ipu nanHOM pexume och Y 00O3HAuaeT AIICKTPOHANpPSHKEHHE, OCh X 00o03Ha4YaeT
BpeMs. BaxHO: TOJIBKO MPH BKIIIOYEHUH TAHHOTO PEeKHUMa MOKHO BKITIOUHTH “‘OTJI0KeHHOE

CKAaHUMpPOBAHUC .

X-Y pexum

[lpu npanHOM pexuMe ociwuiorpad MNepekiIovaeT OToOpaXKeHHE JABYX KaHaJoB U3
AJICKTPOHAIPSDKEHHE—BpPEeMsT B ANIEKTPOHANPsIKEHHe—3IeKTpoHanpsbkenne. [Ipu momoru
metona Jluccaxy (Lissajous) MOXXHO yAOOHO HU3MEPATh Pa3sHOCTh (a3 MEXIY IBYMS
CHTHaJaMH  HJCHTHYHBIX 4acToT. Ha  HiKkeciemylooleM pUCYHKe H300pakeHa

IPUHIMITHATBHAS CXeMa H3MEpEeHHH pa3HOCTH (as.

fog—————————————— — -]
CHrHaJI CTPOro rOpPH30HTAIBHO MO LEHTPY

O

A S
/ C
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3 Hacrpoiika ropu30HTaIbHON CHCTEMBI RIGOL

Ha ocuoBanuu SinO=A/B wmu C/D, tme 6 310 (a3oBbii yronm MexIy KaHallamu,
3HaueHus A, B, C, D cM. Ha BepxHeM pucyHke. OTcroia noixydaeM (a3oBblid Yrodr:

06=zarcsin (A/B) unuxarcsin( C/D)

Econ rtnaBmHass ocp oBanma Haxoautcs B KBagpante miockoctu I, I, Torma
TpeOyromuiicss yron ¢asbl JAODKEH HAXOAWThCA B KBajgpaHTe Iiockoctu I, IV, Te. B
npeaenax (0~m/2) wau (3m/2~2m). Ecau rmmaBHas och OBaja HAaXOMUTCS B KBaJIpaHTE
wiockoctu II, 1V, Torma TpeOyrommuiicss yron ¢a3pl IOMHKEH HAXOOUTHhCS B KBaJpaHTE
wiockoctu I, 111, T.e. B mpenenax (w/2~m) vim (n~31/2).

[Ipu nomonm ¢yHKu XY MOXHO TNPOU3BOAUTH W3MEPEHUS W3MEHEHHH (a3l
CUTHAaJIa, IPOU3OIICIIINE Yepe3 CeTh ¢ KoOMMyTanuel kananoB. CoenuHUB ociiorpad ¢

9JICKTPOLCIIBIO, MOXXHO Ha6J'IIOZ[aTI> 3a BXOJHBIM U BBIXOAHBIM CHUTI'HAJIAMHU JJICKTPOLICIIN.

IIpumep npuMeHeHUs: H3MepsieTcsl Pa3HOCTh ()a3 BXOAHBIX CHTHAJIOB IBYX KaHAJIOB.
Metoxa 1: ucnoJb3oBanue Meroaa Jiuccaxy.

1. Tloacoemunute cunycompanbHbii curHanm Kk CHI1, taxke k CH2 mnoacoemunute
CUHYCOUJAIbHBIA CHUTHAJ C aHAJOTWUYHOW YacCTOTOM, aHAJIOTHYHOM aMIUIUTYIOW M
pasHocThIO (a3 90°.

2. Haxwmure xnaBuiry , 3aTeM OTPETYIUPYHTE BEPTUKAIBLHOE CMEICHUE KAHAJIOB
CH1 u CH2 na 3nauenue 0B.

3. Haxmure kimasumy X-Y, BbeiGepure“CHI1-CH2”, moBoporoM IoOpH3oHTambHO ff
SCALE ontumanbHO OTPEryIupyiTe KOA(MOHUIMEHT JUCKPETHU3AINH, 3TO IO3BOJIUT
MONTyYUTh CPAaBHHUTENBHO XOpommid Tpaduk Jluccaxy, mo koropoMy OyAeT ymoOHO
MIPOBOAUTH HAOMIONEHNS U U3MEPEHHUS.

4. Ortperymupyiite Beprukaabno:; SCALE CHI u CH2 st yno6HOro HaGIIoeHus
3a curHasoM. B 310 Bpems MokeH oToOpakaThes Tpaduk, Kak Ha HIDKECIETYIOIIEM

PHUCYHKE.

Nl .\ y L 7 b 7 N b s
S NN NSNS
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3 Hacrpoiika ropu30HTaIbHON CHCTEMBI RIGOL

5. PaccrosiHue OT To4yek mepecedeHuss ocu X U ocH Y ¢ BUAMMBIM KPyroM Ha BEpXHEM
pPHUCYHKE IO Hadaia KOOpAWHAT HPHOMMKEHHO paBHO. Takum oOpas3oM, moixydaem

¢a3oBeIit yroa O=xarcsin1=90°.

Baxno:

® Ocuomwuiorpap B pexume YT Moxer wucnonb3oBark 000 ko3 dunmeHt
IMCKpeTH3auy (B YCTAHOBICHHBIX IMPEAEax) Iy 3aXBara CHrHajga. MaKCHMaTbHBIM
ko3 dunmenTom nuckperuzanuu B Merone XY sBisercs 500 mTouek/c. B oObraHOM
CUTyallid ONTHUMAIbHOE CHIDKEHHE KOA(GQHIHUEHTa JIUCKPETH3AIMUN IO3BOJSIET
MOJIYYUTh OOJiee HANIAAHYIO cxeMy JIuccaxy.

® J[lpu BxmoueHnn pexuma XY “OTioikeHHOe CKAHMPOBAHME” aBTOMAaTHYECKH

OTKJIFOYAETCSI.

® Haxaruem Ha kmaBuimry X-Y wmoxHO BbIOpaTh “CHI1-CH2, CH1-CH3, CH1-CH4,
CH2-CH3, CH2-CH4, CH3-CH4” u mocie 3Toro npubop aBTOMaTHYECKH OTKPOET 2
COOTBETCTBYIOIINX KaHaa. B 3T0 e BpeMs OymyT 3akpbIThl 2 Apyrux kanana. Ock X
OyneT cienoBaTh 3a JICKTPOHANIPSHKEHUEM CIEAYIONIIETO 33 KaKIBIM ITyHKTOM, OCh Y
OyIeT CIemoBaTh 3a MCKTPOHANPSDKECHUEM MTPEABLIYIIET0 KaXKI0TO IMyHKTA.

® Hmxecnenyromme GyHKInU B peskuMe XY He IEeHCTBYIOT:
ABTOMATUYECKUE H3MEPEHHS, KypCOPHBIC H3MEPEHUs, MaTeMaTHYCCKHE OIepallvy,
KOHTPONBHBIA CUTHAJN, OTIOKCHHOEC CKAaHHPOBaHHE, BEKTOPHOE OTOOpakeHHe,
T'opuzonTansHO £ POSITION, yIpaBJI€HUE TPUITEPOM, IMIyOMHA MaMATH, METOJ

MOJYy4YCHUs, JOITYCKOBAsA IIPOBEPKA, 3alIMCh CUT'HAJIA.

Meton _2: Hcnoab3oBanue (PYHKIMM _OBLICTPOr0 W3MEDPEHHUsl, NPeN0CTABJIAEMON

ocuuIorpagom
Osnakombrech ¢ pyHknusamu “Daza A>BF” u “Daza A>BY” B naparpade “®Pasza u

oTcpouka” Ha cTp. 6-14.
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3 Hacrpoiika ropu30HTaIbHON CHCTEMBI RIGOL

Pe:xum Roll

B nmamHOM pekume oToOpakeHHE CHTHaja OOHOBISETCS BpAIIEHHEM CIIpaBa HaJIeBO,
TOPU30HTAJILHOE CMEIIEHUE CHUIHajla M yNpaBJICHUE TPUITEPOM HE AEUCTBYIOT, [Uala3oH

perynupoBaHus ropuzoHTanbHOU mkans! ot 200.0 mc 1o 50 c.

Baxno: npu BrmodyeHnn pexxuma Roll He moryr ucmonb3oBaThes “OTJI0KeHHOE

ckanupoBanue”, “S TpurrepHslii ocuumiorpad”.

MenJieHHOE CKaHUPOBaHM e

Pexum, mnomoOHeiii Roll. Korma ropusoHTanmbHas BpeMeHHas pa3BepTKa 3aJaeTcs B
sHayeHnu 200 Mc/men wid eme MeUieHHee, MPUOOp BXOAUT B PEXHM “MEIJICHHOE
CKaHUpOBaHKE”, B JAHHOM pPEXHMe NMpUOOp CHayala coOMpaeT JaHHBIC CJIeBa OT TOUKH
TPUITEpa, 3aTeM OXHIAET JCHCTBUS TPUITEpa, MOCIE 3allycKa MPOJODKAST 3aBepIlCHUE
CHUTHala cIlpaBa OT TOYKH Tpurrepa. Bo Bpemss HaOmromeHWsI 32 HU3KOYaCTOTHBIM
CUTHAJIOM IPH MOMOILM MEUIEHHOTO CKaHWPOBAaHUsSI PEKOMEHIYEeTCsl B KaueCTBE METoZa
Cuenka KaHaJ0B YCTAHOBUTD “TIOCTOSIHHBIN TOK .
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4 Hacrpoiika CHCTeMbI JUCKPETH3AINU RIGOL

4 HacTpoiika cucTeMbl JUCKPETH3AIUU

ConepxaHue 1aHHOM TIaBhI:

MeToabl moayueHus

Sin(x)/x

YacToTa AMCKPETH3AINH

TnyouHa namsaTu
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4 Hacrpoiika CHCTeMbI JUCKPETH3AINU RIGOL

MeTtoabl MoIy4eHu st

MeTozap! MOIY4IEHHsI HCTIONB3YIOTCS I KOHTPOJISI, KAKUM 00pa3oM MOIydaroTcs TOUKU

CUT'HaJIa U3 y4aCTKa OJUCKPETU3alluu.

Haxxmute Ha (QyHKIMOHAIbHOE MeEHIO mepenHedl mnanenu JAcquirel — Meroa

MOJIyYeHHsl, TpPU ITOMOIIN O BbIOEpUTE HEOOXOAMMBI METOA TOJy4YeHHUs (Io

YMOJTYaHHUIO - OOBIYHBIN), 3aT€M Ha)KaTHeM Ha PYUKy YNPABICHHS MOATBEPIAHUTE BHIOOD
JaHHoro merona. Ilepexmtouars pexumbl Bbl Takoke MOXKeTe IyTeM IPOAODKUTEIBHOTO

HakaTys Ha Kiiapuiry MeTol MoyqdeHus.

OObIYHBIN

B manHOM pexnMe ocipuuiorpad NPOW3BOAWT TUCKPETHU3AIMIO CHUTHAJA B OAWHAKOBBIC
IPOMEXYTKH BPEMEHH JUIS MepecTpauBaHus BONH. 110 OTHOIIEHHIO K OONBIINHCTBY BOJH

WCTIOJIh30BaHUE TAHHOTO PEKUMa TIO3BOJIUT TOOUTHCS Jydiero 3ddekra orodpaxeHusl.

Cpennee

B nanHOM pexume ocipuuiorpad MpOW3BOAMT ypaBHHUBAHHE BOJH OT MHOTOKPATHOM
JHUCKPETH3al[MH, YTO YMEHBIIAET IIyMbl MEXaHH3Ma Ha BXOJHOM CHUTHAJle M YBEJIMYHBACT
BEPTUKaJIbHBIN KO3 UIMEHT pa3pelieHus. YeM Oombllle 4acToTa YCPEIHEHUS, TEM HIKE
YPOBEHB IIOCTOPOHHETO IIIyMa M TEM BBIIIe BEPTUKAIBbHBIN KOAQ(UIIMEHT pa3penieHus, HO U

peaKkuurAa OTO6pa)KeHI/IH BOJIH Ha UBMCHCHU CUTHAJIa MCIJICHHEC.

Jwnana3zoH HaCTPOMKHK YacTOTHI ycpeaHenuii ot 2 Ao 1024, mo ymomyaHurio AeicTByeT 2.

ITocne BeIOOpa peskuma “CpeHee” HAOKXMUTE Ha MeHIO HacToTa ycpeaHeH s, Py ITOMOIIN

O 3amaiiTe HeOOXOAMMYIO YacTOTy ycpenHeHus. [Ipupanienue Kaxaoi HaCTPOWKH HA 2

MIOKa3aTeIbHbIEe (PYHKINH.
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Bonnsr g0 ycpennenus:
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IIukoBoe NeTeKTUPOBaHHE

B nanHOM pexume ocumiorpad cobupaeT MaKCHMajbHble M MHHHMAJIbHBIC 3HAYCHUS
CHTHAJIOB B HMHTEpBale AWCKPETHU3AlMU JUIS MONYYCHHUs OTHOArOIIell WM BO3MOXKHO
YTEPSHHOTO KOPOTKOTO WMITYJIbca CUTHaja. Vcronp3oBaHHE IaHHOTO PEXHUMa IO3BOJIHT
n30eXaTh CMEIICHUS CUTHAIIOB, HO IITYM OTOOpaKeHHs Oy/IeT TOCTaTOYHO BEIIUK.

B nanHOM pexume ocuuiuiorpad MoxeT 0ToOpa)xkaTh BCE MMITYJIBChI KAK MHHHMYM

OJMHAKOBOM IIMPUHBI C IEPUOJOM JAUCKPETU3ALNU

Bricokoe pasperienue

B nanHOM pexume NMPHMEHEH CyNep-MEeTOJl TUCKPETH3allWU, MPOU3BOIUTCS YCpEIHEHUE
COCEeIHUX C MPOOHBIMH BOJIHAMHM YYacTKOB, 3TO TIO3BOJISIET CHU3UTh YPOBEHb IIyMa
MeXaHW3Ma Ha BXOJIHOM CHTHaJIe, a TakKe OTOOpa3uTh Ha dKpaHe OoJiee IIIaBHBIC BOJHBI.
OOBIYHO TIPUMEHSETCS B CHTyallusAX, KOTIa 4YacToTa JWCKpeTH3aluu Iu(poBOro

npeoOpa3oBaTelis MPEBBIIIAET CKOPOCTh COXPAHEHHUS COOMPAIOILIESH MTaMSTH.

Baxxno: Mertonbl ycpenHeHus B pexumax “‘Cpennee” u “Bricokoe pasperienue”
OTJIMYAIOTCS, B TEPBOM CIIy4ae 3TO “‘yCpeAHEHHE MHOTOKPATHOM IUCKpETH3aluu’, BO

BTOPOM Clly4ae 3TO “yCpeJHEHUE €AMHUYHON UCKpEeTU3alun’ .

Sin(x)/x

Briximouarens AMHAMHYECKON CHHYCOMIATbHOM HMHTEPHOJSIUHN, BKIIOYMB KOTOPBIN
MOYKHO 00JIee TOUYHO BOCCTaHOBUTH M3HAYajbHbIe CUTHANBI. Haxas Ha xiasumy SinxX(X)/X,
MOXHO BKJIIOYHTHh WM  BBIKIIOYATH (QYHKIMIO JUHAMHYECKOW CHHYCOHIIAIBHON

WHTECPIIOJIAIUH.
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Yacrora 1McKpeTUu3anuu

Yacrora amckpeTw3anmuu gaHHoro ocuuiutorpada gocruraer 1 I'Beid/c. BaxkHo:
k03 UITMeHT AMCKpeTH3alMu OTOOpa)XkaeTcs Ha CTPOKE COCTOSHUSI B BEPXHEH 4YacTH
KpaHa ¥ B MeHIO YacToTa JHCKPeTH3alMM, €ro MOXXHO H3MEHUTh, PEryilupys

Ty
TOPU3OHTAIBHYIO BpEeMEHHYIO pasBepTky (c/men) uepeslopu3ontanbno ::f SCALEwmm

n3Mmersa “Layonna namsaTu’.

BnmstHne 3aHmkeHHOTO K03 UITeHTa TUCKPETH3alliy Ha BOTHY:
1. Hckaxenue ¢GopMbl CHTHAJA: H3-32 3aHIDKCHHOTO KO3(D(UIMEHTa TUCKPETHU3AINH

MOXXET BO3HHKHYTh HEIOCTaya AJIEMEHTOB HEKOTOPBIX BOJIH, 3TO 00pa3yeT OoJbIIoe

pa3Inine MExXIy OTO6pa)KaeMLIMI/I BOJIHAMHU TUCKPCTU3allUN U p€aJiIbHBIM CUTHAJIOM.

I:> \/ \
a7 \ A

2. CMemieHHe CHUTHAJIOB: TOCKOJIBKY KOA(MOUIIMEHT IUCKPETH3AIlMH HUXKE YacCTOTHI

peanpHoro curHaga B 2 pasa (NyquistFrequency, wactora Haiikeucra), 4acTtora
CUrHajia BO BpEMsA HepeCTpOfIKH JaHHBIX AOUCKPETHU3AIUN 6leeT MCHBIIC YaCTOTEHI
peanbpHOro curHana. 4acto BCTpEYarOIIUMCS CMEIICHHEM SBISIOTCS KojieOaHUs 1O

ObICcTpOMY (PPOHTY.
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3. TloTepsi curHaja: MocKoJbKy KOA(GUIMEHT IUCKPETH3AIMKM 3aHWKCH, CHUTHAT BO
BpeMs TEepecTPOMKU [aHHBIX JAWUCKPETU3AllMM HE OTpearkupyeT Ha BCe peajibHbIC

CHUI'HAJIBI.

Hcue3noBenune ummynbca
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ImyOouna mamsaTu

[Ton T1yOuHOM MaMATH MOJpa3syMeBaeTCsl KOJMUYECTBO COOpaHHBIX 3a OJHO JCHCTBHE
TpUITEpa CHUTHAIIOB, KOTOPOE MOXKET COXpaHHTh OCIHHJUIOrpad, OHO pearupyer Ha
BO3MOKHOCTh ITaMATH 3allOMHHAIONIETO YCTPOMCTBA JHUCKPETH3alMU. MakcumanbHas
rnyonna mamatd DS1000Z - 24 Mrtoyek (ONMIMOHHO), B CTaHIAPTHOW KOMILICKTAIIUN

DTyOuHa maMsiTé coctaBiseT12 Mrouexk.

Toura TpirTepa

T

IIpeneapurensHasn OTnoxenHas,
OHCKpeTH3aIHa IHCKpPETHIAINA

T'vOHHA NaMATH

VYIoBJIEeTBOPEHNE OTHOIICHUN TIIyOHMHBI HaMATH, KO3(GHINEHTa IUCKPETU3AIMH U

JUTUHBI BOJIHBI BBIIISIUT CIIEIYIOIINM 00pa3oMm:
I'my6buna mamstu = koaddurmenT quckpernzanyu (Beid/c) X mmrHa BomHS! (¢/men x mem)

TakuM 00pa3oM, Ha OAMHAKOBOM IIKajle BPEMEHHOH pa3BepTKH OoJbLION 00BEM

MaMSTH MTO3BOJISIET TAPAHTHPOBATh BHICOKHHA KOA(D(OUITUSHT TUCKPETH3AIHH.

Haxmure |Acquire — TiyouHa naMsTH, 0pH  [OMOIIX O BbIOEpUTE

HEOOXOMUMYIO TIyOMHY MaMATH (10 YMOJYaHHIO - aBTOMAaTHYECKH), 3aTeM HakKaTHEeM Ha
PYYKYy YIpaBieHHs MOATBEPIUTE BBIOOp. Bbl Takike MoxkeTe MyTeM HPOAOIKUTEILHOTO

Ha)KaTus Ha KnaBuiry [y0MHAa HaMSITH ITepeKiIoYaTh ITyOuHy MaMsITH

[Ipu OTKpPBITHH OOHOTO KaHaja AOIMyCTUMas IIyOMHA IaMsTH: aBTOMaTW4eckd, 12K,
120k, 1200k, 12M. B “aBToMaTHuecKOM” peKUME OCIHILIOrpad) aBTOMATUYESCKH BhIOUpaeT

DTyOWUHY TaMSTH B COOTBETCTBHH C TEKYIIUM KO3 (QUIIEHTOM IUCKPETH3AIHH.
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[Tpu BKIIFOYEHNH IBYX KaHAJIOB JIOIMyCTHMAs ITyOWHA MMaMsATH: aBTOMaTHYeCKH, OK, 60K,
600k, 6M. B “aBTOMaTniyeckoM” pekuMe OCIHIUIOTpad) aBTOMAaTHYECKH BHIOMpACT TIIyOHHY

[aMSITH B COOTBETCTBUH C TEKYLIUM KO3(PHINECHTOM TUCKPETH3ALIUH.

[Ipu BKIIIOUCHNH YETHIpEX KaHAJIOB JOMYCTHMasl IIIyOWHA MaMsITH: aBTOMAaTHIECKH, 3K,
30k, 300k, 3M. B «aBromMarnueckom» peXHMe OCHMILIOrpad aBTOMATHYECKH BhIOMpaeT

DTyOMHY TaMSTH B COOTBETCTBHH C TEKYIIIUM KO3 (QUITEHTOM qUCKPETH3AIHN.
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5 Tpurrepnslii ocuusiorpadg

Tak Ha3pIBaCMBIH TPUITEP MPEICTABIACT COOOH YCIOBUS 3allycKa, 3aJaHHBIC B
3aBHCHUMOCTH OT HEOOXOIUMOCTH, KOTa KaKas-TH0o BONHA M3 MOTOKA BOJH YIOBIECTBOPSET
STHM YCIOBHSIM, OCIIUUIOTpad He3aMeIIUTEIFHO MPOU3BOIUT 3aXBaT JAHHON BOJIHBI M €€
COCEIHMX YacTed, a TaKKe MPOU3BOAUT OTOOpakeHHEe Ha muciuiee. Bo Bpems pabothl
g poBoro ociuiorpada, HeCMOTPS Ha CTaOWJIBHOCTh WM HECTaOWIBHOCTH TPHUITEPA,
MOCTOSIHHO 0e3 repepbiBa MPOU3BOAUTCS COOpP CHUTHAJIOB, HO TOJBKO MPU CTaOHIBHOCTH
TpUITEpa BO3MOXHO cTabmiibHOe oToOpakeHue. CryckoBas cxemMa TapaHTHPYeT Hadajo
CKaHWUPOBaHUS BPEeMEHHOW pa3BepTKM WM cOopa ¢ BXOTHOTO CHrHajla WIH
0JIb30BATENILCKHUX YCJIOBUH TPHUITEPa, T.€. KXl pa3 CKAaHUPOBAaHUE U COOP MPOUCXOMIAT
CHHXPOHHO, 3axBaTBIBACTCS MOKPBITHE CHTHAJTA, TaKUM 00pa3oM, OToOpakaeTcs
cTabuibHast BOJIHA.

Hacrpoiika Tpurrepa J0/DKHA HPOU3BOAUTHCS B COOTBETCTBHH C OCOOCHHOCTSIMH
BXOJIHOI'0 CHUI'Halia, IMOITOMY Brr JOJI’)KHBI 3HAaTb I/I3M€p$[€MI:II7[ CHUI'HaJI, TOJIBKO TOIJa
BO3MOKEH OBICTpBIA 3axBarT HeoOXomuMoW BOJHBL. JlaHHBIA ocmwmiorpad CcHaOkKeH
6oraTeIM BEIOOPOM IIPOABUHYTHIX (DYHKIMH TPUITEpa, 3TO MTO3BONUT Bam BecTu oTAenbHOE

HaOJIOICHNE 32 UHTEPECYIONIUMHU dJICMEHTAMHU BOJTHBI.
Coneprkanue JaHHOH TIaBbI:

WM cTOYHUK TpHUITEpPA

Metoa Tpurrepa

Cuenka Tpurrepa

BripaBHHBaHHeE TpUITEPA

CHHIKeHHe YPOBHS IIIyMa

Tunsl TpUIrTEpa

BbIX01HOI KOHHEKTOP TPUITEPa
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HcrTouHuk Tpurrepa

B 30ne ynpaBnenus tpurrepom (TRIGGER) Ha nepenneit nanenn Haxkmute MENU
— BpIOOp HCTOYHHUKA M BBIOCpUTE HEOOXONWMBIM HCTOYHHMK Tpurrepa. CUTHajIbl OT
ananoroBbix kaHanoB CH1-CH4 u roponckas anekrpocets (AC Line) paBHO3HAYHO MOTYT

OBITH UCTOYHUKOM TPUITEPA.

Bxox aHa10roBoro kaHaJja.
Bxonnoit curman anamorosoro kanHaia CHI1-CH4 MoxeT ABISITBCI HCTOYHHKOM
TpUrTepa, BRIOpaHHBIN KaHaj, HECMOTPSl Ha OTKPBITHE WJIH 3aKpHITHE €r0 BXO/a, MOXET

HOpPMaJIbHO PaboTaTh.

Toponckast 3neKTpoOCeTh:

CurHan Tpurrepa noiy4aeTcs U3 BXoJa HCTOYHHKA ITEPEeMEHHOTr0 TOKa ociuuiorpada.
Takoit HCTOUHHK TPUTTEpa MOXKET OBITH HCIIOIB30BAH JUIS OTOOPaKEHUSI OTHOLICHUH MEXKITY
CUTHAJIOM (HampuMep, OCBETUTEILHOE O0OPYJOBaHWE) M JUHAMUYCCKUM DIIEKTPUYECCTBOM
(cumoBoe oOopymoBanme). Hampumep, CTaOWIBHBIM TpPUITEP BBIXOAHOTO CHTHAJa
TpaHC(OPMATOPHOH MOJCTAHIIMN TJIAaBHBIM 00pa3oM HCIIOIB3YETCS IPH COOTBETCTBYIOIIMX

U3MEPEHUSX B SHEPIeTUUECKOU ITPOMBIIIIIEHHOCTH.
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Metoa Tpurrepa

Mertox Tpurrepa BIMAET Ha METOA 3alycka IOWCKa ocmwuiorpada. Ha
HIDKECNIeyIone cxemMe u3o0pakeHa coOHMparesnpHas @aMATh, IN€ BHIHO, YTO
MECTOIIONIOKEHIE TPUITEPHOTO COOBITHS ONPEEIIeTCs] HACTPOHKaMU TOYKH KOHTPOJIBHOTO
BpEMEHH M OTCpOYKH. BakHOo: coOuparenbHas nDaMaTe ocmwuiorpada SBIsSETCS
uKInYeckord OydepHOl mamsaThiO, HOBBIC JaHHBIC MOCTOSHHO OyIyT 3aKphIBaTh CTapbie

JIaHHBIE JTO TEX TIOp, MOKa Mporecc coopa He OyneT 3aBepIieH.

pUTTEpHOE COOBITHE

Bydep nperpurrepa Bydep nocrrpurrepa

y

CobuparenbHas aMsITh

IIperpurrep / TpUrrep ¢ 0TCPOUYKOIi:

COop maHHBIX JO/TOCIEe TPUITEPHOrO coObITHS. OOBIYHO TO3WIUS TPUITEpa
HAXOIUTCS B TOPU3OHTAIEHOM IIEHTpPE PKpaHa, IPHU IOJHOM OTOOPa)KEHHH SKpaHa MOKHO
OTJeNIbHO HaOoIaTh 32 HHQOpMAIMEH MPETPUTTEPa U TPUTTEPA C OTCPOUKOH B 6 KIIETKaX.
I[pyu nomomm Topusontansnoi:! POSITION MOXHO OTPEryIHpOBaTh OPH30OHTAIBHOE
CMEIIICHUE BOIHBI, MPOCMOTPETh Ooyiee MOMPOOHYI HHGMOPMAIMIO O MpEeTpUrrepe M
TpUrTepe ¢ 0TCpoukoit. Takum 00pa3oM, BOZMOXKHO OBJIaIeTh HH(OpMAITHeH O CUTHAJIE 10 U
nocie aecTBus Tpurrepa. K mpumepy, npu 3axBare Ae(EeKTOB AISKTPOLETH, aHATH3UPYA
JaHHBIE TIPETPHUITEPA, BO3SMOXKHO MOYUYCHHE JAHHBIX O IPUYMHE BOSHUKHOBEHUS Aedekra
SJIEKTPOLICTIH.

B 3one ynpaenenms tpurrepom (TRIGGER) na mepenmneit manenn HaxxmMuTe Ha
KJIABHIITY WM 9epe3 MEHIO — Merton Tpurrepa BeiOepUTE HEOOXOUMBIH
THUI TPHUITEPA, 3aTOPUTCSI COOTBETCTBYIOIINI HHIMKATOP BBEIOPAHHOTO B TEKYIIMH MOMEHT

MeToza.

Auto (ABTOMATHYECKH):
Bomabl 0TOOpakaloTcss BHE 3aBUCHMOCTH OT TOTO, YAOBICTBOPEHBI JIH YCIIOBHUS
3amycka. [Ipy oTCyTCTBUH BXOJHOTO CHTHAJIa 0TOOpakaeTcsl OHA TOPU30HTAIbHAS JIHUS.

[Tocne BBIOOpa pgaHHOTO pexkuMa ocowniorpad cHavyama 3amoiHseT Oydep
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IIpeTpurrepa, 3aTeéM COBEpIIAET IIOMCK OJHOIO JAEWCTBUS TpUITEpPA, OJHOBPEMEHHO
IpOJOIDKAast 3alOJIHATH AaHHBIE. Bo BpeMs momcka TpHUrTepa 3arnoilHMBIINE cHadana Oydep
IIpeTpUrrepa JaHHbIE IEPENOIHSIOTCA U BBIIBUTAIOTCA MO NPUHLMILY OYEPENU «IEPBHIM
npumen - nepBbiM oocmyxen» (FirstinputFirstOut, FIFO), nocne HaxokaeHusi Tpurrepa
Oydep mperpurrepa 3akimodaer B ce0s coOpaHHBIE 10 3amycka JaHHble. Ecim Tpurrep He
HalileH ocmwuiorpad TPHUBOAMT B  JeiicTBME TNPHHYIUTENBHBIM 3amyck. Ecmm
NPUHYIUTEIBHBIN 3aIlyCK HECHCTBUTENEH, OCIIIUIOrpad BCe K€ 0TOOpaXkaeT CUTHAIIBL, HO
BOJIHBI HE CTa0WIbHBL EcIW NpUHYAWTENIBHBIN 3alyCK JEWCTBUTENCH, OCIHLIOTpad
oToOpaXkaeT cTaOUIIbHBIE BOJIHEI.

JaHHbIll MeTon TpurTeépa IPUMEHSEM IpU HU3KOM 4YacTOTE IIOBTOPEHUS WU
HEM3BECTHOM YpOBHE cHrHaja. IIpm HamoOHOCTH OTOOpaXeHHWS MOCTOSHHOIO TOKa
HE0OXOIMMO UCTIONB30BATh JAHHBIM METO.

BaxxHo: xorga BpeMeHHas pa3BepTka 3amaHa kak 50 Mc/haen winu 0osblie, B TaHHOM

METOAC TpUITEPA pa3pClIacTCsA OTCYTCTBUE CUTHAIA TPUITEPA.

Normal (O0bI4HbI):

Curnanbsl 0TOOpa)aroTCsl TPH YAOBIETBOPEHUH YCIOBHUH TpUITEpa, €CIHU YCIOBUS
TpUITEpa HE YIOBJICTBOPEHBI, YACPKUBACTCA M3HAYAILHOE OTOOpaKeHUE BOJIHBI, a TAKXKe
OXKUJIaeTCs CIenyrolee AeHCTBIE TPUTTEpPa.

[Tocne BBIOOpa mgaHHOrO pekuMma ocuwniorpad cHavyama 3amoiHseT Oydep
MpeTpurrepa, 3aTeM NPOU3BOAUT TOUCK OJHOTO TPHUITEpPa, B TOXKE BpeMs MPOAOIIKAs
3amonHATh JAaHHble. llpy Toncke TpurTepa 3amojHUBINKME cHavdana Oydep mpeTpurrepa
JaHHBIE TIEPEIOTHAIOTCS U BhIABHratoTcs mo npunmuiy FIFO, mocnme Toro, kak Tpurrep
Oyzmer HaiifneH, ocrmuiorpad Oyaer 3anoiHsTh Oydep MOCTTpUrTepa, a TakkKe OTOOpas3uT
COOHMpATENBbHYIO TaMSTh.

JIaHHBII METO MPUMEHUM JJIsI CUTHAJIOB C HU3KOM 4acTOTON MOBTOPEHMSI U CUTHAJIOB,

HC Tp€6yIOHII/IX ABTOMATUY€CKOT'O TpUITEPA.

Single (eTMHUYHBIN 3aMyCK):
[Toce BBIOOpa naHHOTO pexkuma 3aropaercs wuHAukartop kiaapumu |[SINGLE]
ocuwiorpad OXHAACT IEHCTBUS TPUITEpa, HPH YAOBIETBOPCHHUH YCIOBHH TpUITEpa

0To6pa>KaeTc;1 BOJIHA, a 3aTE€M IIPOUCXOAUT OCTaHOBKA.
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Cuenka Tpurrepa

Cuenka Tpurrepa onpeznesseT, Kakas 4acTh CUTHANa OyAeT mepenaHa B 3JIEKTPOICIh

Tpurrepa. O0paTute BHUMaHUE Ha pa3HUILY co“Clienka KaHaIoB” .

®  []oCTOSIHHBIN TOK: JOMYCTHMO NMPOHUKHOBEHHE YACTEH MOCTOSHHOTO M MEPEMEHHOTO
TOKa B KOHTYp TpUITEpA.

® [lepemeHHBIH TOK: OJOKHPYIOTCS JTIOOBIE YacCTH MOCTOSIHHOTO TOKA, a TAKXKe TacsTcs
curHaisl metee 75 k'

® [lomaBieHHe HHU3KHX 4YacTOT: OJOKHMPYIOTCS YacTH IIOCTOSHHOTO TOKAa, a TaKxke
HOHABISIOTCSI HU3KOUYACTOTHBIE YacTH HIKe 75 Kl 1I.

® [lopaBieHHe BBHICOKUX YaCTOT: IIOABJISIOTCS BEICOKOYACTOTHBIE YacTH BhIle 75 kI,

B 30ne ynpaBnenus tpurrepom (TRIGGER) Ha nepenneit nanenn Haxxmute MENU
— Hacrpoiika tpurrepa — Cuenka, BbIOepUTE HEOOXOIUMBIA THN CIENKH (10
YMOJYQHWIO 3TO TIOCTOSIHHBIM TOK). BaHO: HacTpoWka JJaHHOTO TIYHKTa MOXET

MPOM3BOIUTHCS TOJIBKO B CITydae JCUCTBHSI TPUITEPA C 3aITyCKOM I10 (PpOHTY.
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BoipaBHuBaHMe TpUITEpPA

BeipaBHHBaHKE TpHUITEPa MO3BOJISET CTAOMIM3UPOBATh CIOKHBIE BOJIHBI TPUrTepa (KaKk
cepHsi MMITYNIbCOB). Bpems BblpaBHHBaHUS 00O03HA4YaeT BpeMsl OXHAAHHS IOBTOPHOTO
3amycKa dIeKTporenu Tpurrepa ociwniorpadgom. Octmmiorpad He OymeT 3amyckarb

TPUITEP 10 3aBEPILIECHUS BPEMEHU BbIPABHHUBAHUS.

[To3uuus Tpurrepa

o ek B W W SaEeeesaasaies b W

B 3o0ne ynpaenenus tpurrepa Ha nepenneii nanenu (TRIGGER) naxmure MENU| —
Hactpoiika Tpurrepa — BbIpaBHHBaHHE TPHITEPA, IIPH NOMOIIY PYYKH YIIPABICHUS

O usmensiite BpeMs BhIpaBHHBaHUSA (10 YMOTYAHHUIO 3T 16 HC) BIIOTH 0 CTAOMIBLHOTO
Tpurrepa cursaia. J{omycTHUMbIN Ouana3oH PeryiupoBaHUS BPEMEHH BBIPABHUBAHHS OT
16HC o 10 c. BaxxHo: naHHas HacTpolika HEJOCTYIHA IIPU TPUITEPE BUAECOUACTOT.
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CHuxeHHMe YPOBHS IIIyMa

CHmxeHue ypoBHs IllyMa YBEJIMYMBAET YYBCTBUTEIBHOCTh Tpurrepa. IloBeimias
YYBCTBUTEJIBHOCTh TPUITEPA, MOXKHO CHU3UTh BO3MOKHOCTD IIOSIBJIEHHS LIYMHOI'O TpUITEPA.
Ho B 1O ke Bpems TakkKe BO3MOYKHO CHUIKEHHE YYBCTBUTEJIBHOCTU TPUITEPA, I1OITOMY

TPUTTEPHOMY OCHUILIOTpady HeoOX0AMM OOITBIION CUTHAIL.

B 30ne ynpaBnenus tpurrepom (TRIGGER) Ha nepenneit nanenu Haxkmute MENU
— Hactpoiika Tpurrepa — CHH)KeHHE YPOBHSI IIyMa, BKJIIOYMTE WM BBIKIIOYUTE

(YHKITHIO CHIDKCHHUS YPOBHS IIIyMa.
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Tunsl Tpurrepa

DS1000Z cHaOxeH OorarbiM BEIOOpOM (YHKIMH TpUTTEpa, BKIIOYAs MHOXECTBO

BUOOB TpUITEpaA HOCHGHOB&TCHLHOﬁ IIHUHBI.

Tpurrep ¢ 3anyckoM 1o (ppoHTy

Tpurrep 1o mupvHe UCIYJbCa

Tpurrep mo rpagueHTy

Tpurrep mo BHI€04acTOTAM

Tpurrep mo Koay

Tpurrep JJINTEJILHOCTH

Tpurrep no JUMHTY BpeMeHH (OIIIMOHHO)

Tpurrep mo 3ajgep:KKe HMIYJIbCAa (OMIHOHHO)

Tpurrep no JUMHTY HMIYJIbCA (OIMIMOHHO)

Tpurrep c 3aaep:KKoii (ONMIIHMOHHO)

Tpurrep 1o BpeMeHHU NpeayCcTAHOBKH U BPEMEHH 3a/1ePKKH

Tpurrep ¢ 3anyckoM 1mo N-my dpoHTy (ONIHMOHHO)

Tpurrep RS232 (onmuonno)

Tpurrep 12C (onumonmno)

Tpurrep SPI (onumuonno)
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Tpurrep ¢ 3anmyckom no (ppoHTy

3anyck IpOU3BOJUTCS IPU NIEPECEUEHUN BXOAHBIM CUTHAJIOM YCTaHOBJIEHHOIO I1OPOTrOBOIO

3HaA4YCHUA 3aIlyCKa.

Tun Tpurrepa:
Haxwmure knapuiry Tum Tpurrepa, Beibepure “Tpurrep ¢ 3amyckom 1o ¢ppoHTy”. B
3TO BpeMsl B IPAaBOM BEpXHEM YIIy JKpaHa OToOpakaeTcs MH(oOpMamus O HacTpoike

TpUITEpa, Kak [I0Ka3aHO Ha HU)KECIIEYIOIEM PUCYHKE.

T 40

Bb160p HcTOUHMKA!
HaxaB Ha knaBuiry Bei0op mcerounmka, Beibepure CH1-CH4 nnu AC B xauectse
UcTounuk Tpurrepa. Texymuii HICTOYHUK 0TOOpa’kaeTCsl B IPAaBOM BEPXHEM YIIIy SKpaHa.
BakHo: TONBKO TpM BBIOOpE KaHalla C YK€ IOJCOSIMHEHHBIM CHI'HAJIOM B KauecTBE
HCTOYHHKA TPUITEPA MOXKHO JOOUTHCS CTAOMIBHOTO AEHCTBHS TPHUITEpa.

Tun ¢ponTa:
Haxap Ha xiaBumy Tum ¢poHTa, BEIOEpUTE A€licTBUE TpUTTEpa Ha JF0OOM (ppoHTE
BXOIHOTO curHana. Texymui Tun GppoHTa 0TOOpaKaeTCs B IIPABOM BEPXHEM YTy JKpaHa.

® ZﬂeﬁCTBHe TpUrrepa Ha nepegHeM (pOHTE BXOAHOIO CHUTHAJNA MPHU YCIOBHH, YTO
YPOBEHb HAIIPSKEHMSI YAOBIETBOPSET 3alaHHOMY YPOBHIO TpUITEpa.

® :neﬁCTBHe TpUITepa Ha 3aJHEM (PPOHTE BXOJAHOTO CHTHANIA TIPU YCIOBUH, YTO
YPOBEHb HAIIPSKEHUSI YIOBJIETBOPSET 3alaHHOMY YPOBHIO TpUITEpa.

o [ES3 JCWCTBUE TPHUITEpa Ha TepeaHeM U 3agHeM (POHTE BXOIHOTO CHUTHANIA MPU

YCIIOBUH, YTO YPOBEHb HAIIPSXKEHUS YIOBJIETBOPSET 3alaHHOMY YPOBHIO TPUITEpA.

Meron Tpurrepa:

Haxas ©a kmaBumry MeToq TpHurrepa, BbIOSpHTE Cpenu TUIOB TpUITEpa
ABTOMAaTHYECKHUH, OOBIYHBIM MM eJMHIYHOTO 3aITycka B KadectBe Meron Tpurrepa (cTp.
3). 3aropurcst COOTBETCTBYIOIINIT MHANKATOP TEKYIIETO THIIA TPUTTEpA.

Hacrpoiika Tpurrepa:
Haxap na xnaBumryHacTpoiika TpPHITEPAa, HACTPOMTE IapaMEeTphl AAHHOIO BHJA
TPUITEPA: CLENKY TPUITEPA, BEIPABHUBAHUE TPUITEPA U CHUKEHUE YPOBHS IIyMa.

YpoBens Tpurrepa:
JeiicTBrEe TpHUITEpa BO3MOXHO TOJIBKO IPH JOCTIKEHUH CUTHAJIOM 3aJaHHOTO YPOBHS
TpurTepa.

F ook
[Tpu nomomu Tpurrep::? LEVEL usmenuTe ypoBeHb, Ha DKPAHE MOSBUTCS JIMHHS YPOBHS
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TpHUITEpa OpaHXKEBOro HBeTa M 3Hak Tpurrepa “EH” a Takke OHM OyIyT JBHTaThCs

BBEPX/BHM3 B COOTBETCTBHU C IIOBOPOTOM PYYKH YIIPABICHUS, ONHOBPEMEHHO C STHM

3HAYEHHE YPOBHS TpHUrrepa (Kaxk M fl) B JIEBOM HIDKHEM YIUTy 9KpaHa Oyier
U3MEHATHCS. B PEAIbHOM BpeMeHHU. [0 3aBepllieHHH MOBOPOTAa PYYKU YIPABICHHS JTHHUS

YPOBHS TpUITEPA U APJBIK TPUITEPa UCUE3HYT IPUMEPHO Yepe3 2c.
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Tpurrep no mMpuHe UMMYJIbCa

[eiicTBue Tpurrepa mpu NOJIOKUTEIBHOM WIM OTPULATEIIBHOM HMIIYJIBCE OIpPEAeICHHON

LIVPUHBL.

Tun Tpurrepa:
Haxap Ha knaBuiry TUm Tpurrepa, Beioepute “Tpurrep no IMpHHE UMITy/Ibca”. B
3TO BpeMs B MPaBOM BEPXHEM YIIIy 3KpaHa OyneT oToOpa)keHa WHGOpPMAIUs O HACTPOIKe

TpUITEpa, Kak MOKa3aHO Ha HU)KECIIEYIOIEM PUCYHKE.

Br10op ncTOYHHKA!

HaxaB Ha knauity BeiGop mcrounuka, ssi6epute CH1-CH4 B xadectse McTounuk
Tpurrepa. Texymuii HCTOUHUK OTOOPa)KaeTCs B IPABOM BEPXHEM YIUTy SKpaHa.

BakHo: TONBKO TpM BBIOOpE KaHalla C YK€ IOJCOSIMHEHHBIM CHI'HAJIOM B KauecTBE
HCTOYHHKA TPUITEPA MOXKHO JOOUTHCS CTAaOMIBHOTO ACHCTBHS TPHUITEpa.

Yeaosus uMIysbca:
HaxxaB Ha xmaBumly YCJOBHS MMIYJIbCA, BBIOEpUTE HEOOXOOMMBIE YCIIOBHUS

HMITYJIbCA.

EBER: ciicreue TpUITepa, KOrJa MOJOXKUTENbHAS LIMPUHA UMIIYJIbCAa BXOIHOTO
CUTHaJjIa NIPEBBIIAET 33JaHHYI0 HACTPOMKY IIMPUHBI UMITYJIbCA.
o KA. JeficTBHe TpUITEpa, KOrna IOJIOKUTENbHAs LIMPUHA HUMITYIIbCA BXOAHOIO

CUTHaJjIa HKE 3aJJaHHOM HACTPOMKHU IIUPHUHBI UMITYJIbCA.

o IZEER: ciicreue TpUITEpPa, KOIAA IIOJNOXKUTENIbHAs IIMPUHA HMILYJIbCa BXOIHOIO
CUTHaja IPEBBIIACT HWKHUM IpeAes 3aJaHHONM HACTPOMKM ILHMPHUHBI UMILYJIbCa, a
TaK)Ke HUYKE BEPXHETO IIpeJielia 3a1aHHOM HaCTPOMKHY UMITYIIbCa.

o N3ER: ciicrene TpUITEepa, KOIJa OTpHULATENIbHAs HIMPUHA HMMITYIbCAa BXOIHOIO

CUTHAaJja [IPEBbIIIAET 3alaHHYI0 HACTPOUKY IIMPUHBI UMITYJIbCA.
o EII: JEeICTBUE TpUITEpa, KOINa OTPHULATENbHAas IIMPHHA HMIIYIbCa BXOLHOIO

CUTHAJIa HM)KE 3a/1aHHOM HACTPOUKM IIUPUHBI UMITYJIbCA.

—t : HCﬁCTBI/Ie TpUITEpa, KOrga OTpULATCIIbHAA MIUPpHHA HUMIYJIbCa BXOOHOTO
CUrHajla npeBbIIACT HWKHUHI npeacia SaHaHHOﬁ HaCTpOﬁKH HINPpUHBI HUMITYyJIbCa, a

TAaKKC HMXKE BEPXHETO NPCaAciia 3aJaHHOM HaCTpOﬁKH HMITYJIbCA.

Hacrpoiika ummyiabca:
B nannoM ocmwmnorpage Mpl B KadecTBE pasHMIBI BO BPEMEHH [IBYX TOUEK

MEPECCUCHUA MCKAY YPOBHEM TpPUITCpAa U TOJOXUTCIbHBIM HUMITYJILCOM YCTaHOBUIIU
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LIMPUHY TOJIOKUTEIBHOIO uMIybsca. Kak nokazaHo Ha HUKECIIEAYIOIIEM PUCYHKE.

VpoBeHb TpUrrepa

].L[HPHHB, TIOJIOXKUTEIIBHOTO

A
| |

1
1
1
HMITyJIbCa 1
I
!
I
1

, I3XE

[ ] Korz[a yYciaioBusa HMMIYJbCAa HACTPOCHBI KakK J‘_"_'L g -l-l,

HaXKMHTe Ha Knapuiny HaceTpoiika MMIy/Ibea, Tipy OMOIIN PYYKH YIpaBieHus

BBEJUTE HEOOXOMMMOE 3HaueHHe, JUANa30H JOMYCTUMON HACTPOHKU COCTAaBISET OT 8

He 10 10c.

® Korza yciaoBMSI HMMIIYJIbCa HAcCTPOEHBI Kak IR BEEN, 10 ornensuoctn

Ha)XxMuTe KiaBuiny Bepxuui npeaes nmmyJibca v HuskHui npenea uMinyJabea, npu

MOMOIIM pYYKH yhpaBleHuMs ) BBeIuTe HEOOXOAMMBbIE 3HaueHHS. JlMamasoH

JIOITyCTUMOM HACTPOWKM BEPXHETO Ipeesia MIMPUHBI UMITYJIbCa COCTaBIsieT OoT 16 He
no 10 c, nuama3oH IOMYCTUMOM HACTPOWKH HW)KHETO TpEJeNia MIUPUHBI HUMITYJIbCa
coctasysieT oT 8§ HC A0 9.99 c. BaxxHo: HIKHMI MpeAen NIUPUHBI UMITYTbCa JOKEH

OBITH MEHBIIIE BEPXHETO Ipeieia ITNPHUHBI HMITYIbCA.

Meton Tpurrepa:

Haxa ©a kmaBumy MeTon Tpurrepa, BBIOCPUTE CpEAd TUIOB TPHUITEpa
ABTOMATUYECKNH, OOBIYHBIN WM €IMHUYHOTO 3aIlycka B KadecTBe Metoa Tpurrepa (cTp.
3). 3aropurcst COOTBETCTBYIOIUI HHIUKATOP TEKYIIETO TUIIA TPUTTEPA.

Hacrtpoiika Tpurrepa:
Haxap na xnaBumryHacTpoiika TpPHITEpPAa, HACTPOMTE IapaMEeTphl AAHHOIO BHJA
TpUITEpa: BBIPABHUBAHUE TPUITEPA U CHIDKEHHUE YPOBHS LIyMa.

YpoBeHb TpuUrrepa:
IIpn nmomouu Tpurrep 2} LEVELusmenure yYpOBEHb, MmoApoOHEee cM. Ha cTp. 9

omnucanue “YposeHb Tpurrepa’.
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Tpurrep no rpaguenty

HeﬁCTBHC TPUITEpA HAa IOJIOKUTCIBHOM HapaCTaHUW WA OTPULATCIIBHOM CIIaJl€ CHUI'HaJIa

IIPY BBITIOJJHCHUHU 3aJaHHBIX yCJIOBI/Iﬁ 10 AJTUTCIbHOCTH.

Tun Tpurrepa:
Haxap Tum Tpurrepa, seidepute “Tpurrep mo rpaaueHty”. B aTo BpeMs B mpaBoMm
BEpXHEM YIIy JKpaHa MOSBUTCS WHPOpMAanMs O HACTPOHKaxX TPHUITEpPa, KaK MOKa3aHO Ha

HWKECIIEIYIOIEM PUCYHKE.

Br10op ncTOYHHKA!
Haxap Ha knaBuiry Beioop mcrounmuka, spioepure CH1-CH4 B xauectBe McTouHMK

Tpurrepa. Tekymuii HICTOYHHK 0TOOpakaeTcs B IPaBOM BEPXHEM YIIIy SKpaHa.
BaxHO: TONBKO MpH BHIOOpPE KaHANA C yXKE MOICOCAMHEHHBIM CHUTHAIOM B KaueCTBE
HCTOYHHKA TPUITEPA MOXKHO TOOUTHCS CTAaOMIBHOTO IEHCTBUS TPHUITEPA.

Ycaosus rpaguenTa:
Haxas Ha knaBuily YCI0BHS I'PaHeHTa, BEIOEpUTE HEOOXOAUMBIE YCIIOBHSI.

o N JeiicTBUE TpUrTepa, Korga BpeMs MOJ0KHUTEIbHOTO HapacTaHUS BXOAHOIO
CUTHaJIa MPEBBIIIAET 33JaHHOE BpEMSL.

o EEXE ciicrue TpUITepa, Korga BpeMs IMOJOXKHUTEIBHOIO HAapacTaHUS BXOAHOIO
CUTHaJIa MEHBIIIE 33JJaHHOTO BPEMEHHU.

EId JeiicTBUE TpuUITEpa, KOIAa BpeMs IOJIOKUTEIbHOTO HapacTaHUs BXOAHOIO
CUTHaJjIa MPEBBIIAET HIKHUM NpeNieNl yCTaHOBIEHHOIO BPEMEHU U MEHbIIE BEPXHETO
npejielia yCTaHOBJIEHHOTO BPEMEHHU.

o EN JiefiCTBHE TpUITEpa, KOrJa BpeMsl OTPULIATEIbHOIO CIlajla BXOIHOIO CUI'HAJla
IIPEBBIIIAET 33JaHHOE BPEMSL.

o IEIN JeiicTBUe TpUITepa, Korjaa BpeMs OTPULATEIbHOIO Claja BXOIHOTO CUI'HAJla
MEHBIIIE 3aJJaHHOTO BPEMEHH.

: IericTBUE TPpUTTEPA, KOrJa BpEMsI OTPULATCIIBHOTO Cllada BXOAHOTO CUTHAaJIa
IpEeBLIIACT HWOKHUN npeaci YCTaHOBJIICHHOI'O BPEMCHH M MCHBILIC BEPXHETO MpPCAciia
YCTaHOBJICHHOTO BPEMCHHU.

Hacrpoiika BpemMeHH:

B nanHOM ocuumiorpade B KauecTBE BPEMEHU IIOJOKUTEIBHOTO HAPACTAHHA MBI
YCTAaHOBMJIM Da3HMILy BO BPEMEHHM MEPECEUCHUS IBYX TO4YEK ()POHTA IOIOKHUTEIHHOTO
HanpasJeHUs] M JUHUE ypoBHS Tpurrepa A u B. Kak mokazaHo Ha HIKeCIemyromeMm

pHUCYHKE.
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Bepxnwuii npenen yposus Tpurrepa (UpLevel)

Hwxunii npenen yposus Tpurrepa (LowLevel)

BpeMH TIOJIOKUTEIIBHOTO HapaCcTaHUs

L] Kor[[a yYciaoBus rpaaeHTa yYCTAaHABJIMBAKOTCA Kak , , ,

, Ha)kaB Ha knaBuinyHacTpolika BpeMeHH, Ipy MOMOLIY PyUYKH YIpPaBICHUS

*) BBemuTe HEOOXOMMMOE 3HAYCHHE, IMAIMA30H BO3MOXKHOI HacTPOMKH COCTaBIsIET

or 8Hc 10 1 c.

B .

>

L Kor[[a ycioBus TrpajueHTa  YCTAaHaBJIMBAIOTCA KakK —-'{ ]‘-_

OTIIETIPHOCTH Ha)kaB KiaBuIIBepxHumii mpenea BpeMeHu u HukHui mnpeaen

BPEMEHH, TIpU TOMOIIM PydKH yIpaBieHHs 0 BBeIHTe HEOOXOMMMbIE 3HAYCHHS,

JIMana3oH BO3MOXKHOW HACTPOWKHK BEPXHETO Ipeneia BpeMEeHH COCTaBIsAET OT 16 HC 10
10c, nuana3zoH BO3MOXHOW HACTPOUKHU HIDKHETO TIpe/iesia BpEMEHH COCTAaBIISIET OT & HC
70 9.99 He. OOpaTuTe BHUMaHHE, YTO HWKHUHN TIpeIes BpeMeHH JIOJDKEH ObITh MEHbBIIE

BEPXHETO Mpejiena.

BeprukanbHoe OKHO:

Haxap Ha xmaBumy BepTHKajJbHOE OKHO, BbIOCpUTE HEOOXOMUMBIH THII
BEPTUKaJIbHOTO OKHA, OOparuTe BHHMaHUe, 4TO B MeHI0 ‘“‘Tpurrep mo rpaameHty”,
HETIPepBIBHO HAKUMasi Ha PyYKy YIpaBICHHUS TPUITEPOM, BBl Takke MOXKeTe IepeKITIOUUTD
THUII “BEPTUKAIILHOTO OKHA™.

Bbl MOXeTe BbIOpaTh TPaHMIy YPOBHS TpHITepa, 3ateM mpu momoms Tpurrep s
LEVEL orperynupoBark ypoBeHb TpUITepa. B mporiecce peryiupoBaHusi Ha SKpaHe MOTYT
TIOSBUTBCS JIBE OPAHKEBBIE JIMHUM ypOBHs Tpurrepa u yciosuele snaku (EH n EH),
KOTOpbIE OyIyT IBUraThCsl BBEPX/BHU3 B COOTBETCTBUH C IBIDKCHUEM PYUKH yrpasieHus. B
TO 7K€ BpeMsI B JIEBOM HIDKHEM YTITy DKpaHa OyleT 0ToOpaaThCsl TEKyIlee 3HaYCHHE YPOBHS
Tpurrepa u kK03QOUIHEHT rpaineHTa, 0 3aBEpIICHIH TOBOPOTA PYUKH YIPABICHUS JIMHAU

YpOBHA TpUITEPA W YCJIOBHBIC 3HAKW HCUC3HYT MNPUMCPHO YCPC3 2 c. Kor):[a ycioBusi

rpaJjMeHTa YCTaHaBIMBAIOTCA Kak __ , : , B JIEBOM HIDKHEM YIUIy JKpaHa
OynyT oTOOpaXKeHbI TeKylllee 3HaYeHNEe YPOBHA TPUITEPa, MUHUMAJIbHOE 3HAYeHHE HAaKJIOHa

U MAaKCUMAJIbHOC 3HAYCHUC HAKJIOHA.
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2.4 lp
0. 0oy Lom
2,40V /s Win
SlewRate = UpLevel- LowLevel
3uauenue.nacmpouxu.epemeru UpLevel LowLevel
Min Rate = A
Bepxnuii.npeoen.epemenu
MaxRate — _ JPLevel-LowLevel

Huoicnuii.npeden.epemenu

[Ipu BbIOOpPE pa3NMUYHBIX THIIOB BEPTUKAIBHOTO OKHA pa3IM4aeTcsi W METOI

PEryIIMpoBaHusa YPOBHS TpUITEpaA:
_I_...= .

perynmupyeTcsl TONBKO BEpXHHUH NpeleN YpOoBHA Tpurrepa. B mpomecce
perymupoBanus “UpLevel” u “SlewRate” 6ymyT u3MeHSIThCS B pealbHOM BPEMEHH, a

“LowLevel” 6yner ocraBarscst 6¢3 H3MEHEHHIA.

=swam . PETYIUpYyeTCs TOIbKO HIDKHUM Tpenen ypoBHs Tpurrepa. B mponecce
perymupoBanus “LowLevel” u “SlewRate” 6yayt u3MeHSITbCS B pealbHOM BPEMEHH, a

“UpLevel” 6yner ocraBarhcs 6€3 H3MEHEHHUHA.

OTHOBPEMEHHOE PETYINPOBAHMUE BEPXHEr0 M HIDKHETO IMPEAETIOB YPOBHS

Tpurrepa. B npouecce perynuposanus “UplLevel” u “LowLevel” Gynyt usmMeHATbCS B
peabHOM BpeMeHH, a “SlewRate” Gymet ocTaBaThes 6€3 H3MEHEHHIA.

Merton Tpurrepa:

Haxas Ha xinaBumy MeTod TpuIrepa, BblOepuTe cpead THIIOB TpUITEpa
ABTOMATUYECKNH, OOBIYHBIN WM €IWHUYHOTO 3aIlycka B kKadecTBe Metoa Tpurrepa (cTp.
3). 3aropurcst COOTBETCTBYIOIUI HHIUKATOP TEKYIIErO THITA TPUTTEPA.

Hacrtpoiika Tpurrepa:
Haxap na xnaBumryHacTpoiika TpPHITEPAa, HACTPOMTE NApaMETphl AAHHOIO BHJA
TpUITEpa: BHIPABHUBAHUE TPUITEPA U CHIDKECHHUE YPOBHS LIyMa.
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Tpurrep no Buaeoyacroram

[HelicTBue Tpurrepa B MOJyKaape WM CTPOKE CHTHaja BujaeodacToT cranmaptoB NTSC
(NationalTelevisionStandardsCommittee, HarmoHandbpHBII KOMHTET TIO TEJICBU3HOHHBIM
cragnapram CIIA), PAL (PhaseAlternatingLine, [Toctpounoe m3menenue dazsl), SECAM
(sequentialcolorwithmemory, mocienoBaTenbHbId 1BET ¢ NaMmATh0) wim HDTV
(HighDefinitionTelevision, TejeBuieHuEe BEICOKOW YETKOCTH).

Tun Tpurrepa:
Haxap Tunm Tpurrepa, BeiOepute “Tpurrep mo Bujeodactotam”. B 3To Bpems B
IPaBOM BEpXHEM YINIy DJKpaHa MOSBUTCA HHPOpPMAIMs O HACTPOHWKaX TpPUITEepa, Kak

[IOKa3aHO Ha HIKECIIEYIOIEM PUCYHKE.

T

Bb160p HcTOUHMKA!

HaxaB Ha knauity BeiGop mcrounuka, ssi6epute CH1-CH4 B xadectse McTounuk
Tpurrepa. Texymuii HICTOYHUK OTOOPa)KaeTCs B IPABOM BEPXHEM YITTy SKpaHa.

BakHo: TONBKO TpHM BBIOOpE KaHalla C YK€ IOJCOSIMHEHHBIM CHI'HAJIOM B KauecTBE
MCTOYHHKA TPUITEPA MOXKHO JOONTHCS CTAOMIIBHBIX BOJIH TPUTTEPA.

HOJ’[ﬂpHOCTL BU€0YaCTOT.
Haxap Ha KJIaBULTY HOJ’IHPHOCTL BHA€0YACTOT, BI)I6epI/ITe HCO6XOI[I/IMy}O TOJIAAPHOCTDH

BHAE0YACTOT. BO3MOXKHO BBHIOpaTh MOJOKUTEIBHYIO IMOJSIPHOCTH () U OTPULIATENIBHYIO

MOJISIPHOCTD ().

CHUHXpOHU3AIUS:

Haxag Ha knapuiry CHHXpOHU3aLMs, BbIOEpUTE HEOOXOAUMBIN TUIT CUHXPOHHU3ALHH.

® Bce cTpoku: IeHCTBUE TPUITEPa HA BCEX TOPH30HTAIBHBIX CHHXPOHHBIX HMITYIIBCAX.

® OrmpeneneHHble CTPOKU: JIEHCTBUE TPUITEpa Ha ONPEAEICHHBIX CTPOKaX HEYETHOro
WIX YETHOTO TOoNyKanapa Iyt BupeodactoT co cranaapramu NTSC u PAL/SECAM.
Hdmnst Bupeowacror HDTV neiictBue Tpurrepa NpoOW3BOAUTCS HA OMPEACIIEHHBIX
cTpokax. OOparute BHUMaHHE, YTO IIPU BHIOOpE NAHHOTO PEXHMMa CHHXPOHHU3AINU

TPUITEpPa B MEHIO “ONpeJeNeHHble CTPOKH” NpH TOMOIM &) MOXHO H3MEHHTbH
HOMEp CTpPOKH ¢ maroM 1. J[nanazoH HaCTpOMKH HOMEpa CTPOKU COCTaBiseT oT 1 a0
525 (NTSC), ot 1 mo 625 (PAL/SECAM), ot 1 mo 525 (480P), ot 1 n0 625 (576P).

® HeyerHblid TONMyKaap: JCWCTBHE TpUITEpa Ha TMepeaHeM (QpoHTE TepBOTroO
MII000PAa3HOTO UMITYIIECA HEUETHOTO HOTyKaapa.

®  UeTHEBII MOJTyKaAp: NEHCTBUE TPUITEPA HA MEPEAHEM (PPOHTE MEPBOTO MUIO0OPA3HOTO
HUMITyJIbCa YETHOTO MOIyKaapa.
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CranaapTsl BU€0YACTOT:
Haxar Ha knaBuiry CTaHAApPTHI BHAEOYACTOT, BHIOCPUTE HEOOXOIMMBIA CTaHAAPT

BUAE0YACTOTEI.

® NTSC: yactoTa nonykaapos - 60 monykaapoB B CEKyHAY, 4acToTa Kaapos - 30 kaapos
B CEKyHNY. B TWHIM CKaHHPOBaHUS TEIEBU3NOHHOTO H300paXEeHU 525 CTPOK, YSTHBIE
MOTyKaApHl B HaYajie, HeYeTHBIC MTOTYKaAPHI B KOHIIE.

® PAL: yacrora KaapoB - 25 KaJpoB B CEKYH]Y, B IMHUN CKAaHHUPOBAHUS TEJIEBU3UOHHOTO
n300paxkeHuss 625 CTPOK, HeueTHbIE MOJYKaJpbl B Hadajle, YeTHbIC MOJIYKaJpbl B
KOHIIE.

® SECAM: wuyactora kagpoB - 25 kagpoB B CEKyHAY, B JHHHH CKaHHUPOBAHUS
TEJIEBU3UOHHOTO H300pakeHusi 625 CTPOK, CKaHMPOBAHUE IPOU3BOIUTCS Yepes
CTPOKY.

® HDTV: B HDTV wumeercs 2 ¢opmara oroOpaxenus - 480P, 576P. ITogpobGHoe
OMKCaHUE CTAaHAAPTOB BUIE0YACTOT HAXOAUTCS HIDKE:

480P Yacrora kagpoB - 60 KaJpoB B CEKyHIY, B JIMHUM CKAaHHUPOBAHUS
TEIIEBU3UOHHOTO ~ M300paxkeHUss 525 CTPOK, CKaHHPOBaHHE
MOCTPOYHOE, YacTOTa CKaHupoBaHus - 31.5 k[,

576P Yacrora kagpoB - 60 KapoB B CEKyHIY, B JIMHUM CKAaHHUPOBAHUS
TEIEBU3UOHHOTO  M300paxkeHuss 625 CTPOK, CKaHHUPOBaHHE
HOCTPOYHOE.

Merton Tpurrepa:

Haxa ©Ha kmaBumy MeTon TpHUrrepa, BBIOCPUTE CpEAd TUIOB TPHITEpa
ABTOMATUYECKHH, OOBIYHBIN WM €IUHIYHOTO JIeHCTBUS B KauecTBe MeToa Tpurrepa (cTp.
3). 3aropurcst COOTBETCTBYIOIINI HHINKATOP TEKYIIErO THIIA TPUTTEPA.

Hacrtpoiika Tpurrepa:
HaxaB na kmaBumyHacTpoiika TpUITEpa, HACTPOWTE MapamMeTphl NaHHOTO BHUIA
TpPUITEpa: CHIKEHHE YPOBHS IIyMa.

YpoBens Tpurrepa:
[pu nomomu Tpurrep's! LEVEL wusmenute ypoBeHb, mogpoOHee cM. Ha cTp. 9

orucanue “YposeHb Tpurrepa’.
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Tpurrep no xony

YcnoBus Tpurrepa pacto3HAOTCS MPU MOMOIIH TOHMCKa ompeneneHHoro koga. Kox - ato
KOMOWMHAIMS THUIA KOHBIOHKIMHU (Jorudeckoe «M») mns aByX KaHajoB, 3HAYCHHUEM
KaXKI0ro kaHama MoxeT ObiTh H (BbicOokoe), L (Hm3koe) mnu X (urHopupoBanue). B
KOJIOBOM KOMOMHAIIMK OJJHOMY KaHally MO>KHO 3a7aTh MEePeTHUN WU 3aHAN QPOHT, Mmocie
yCTaHOBKM (HpOHTA, €ClIM KOJ IpYyroro KaHama 3agaH kak “‘uctuHHbA® (H wiu L),
ocruntorpad mpousBeneT AeHCTBHE TPHUITEpa Ha ompeaeracHHoM ¢ponTe. Ecnu ¢poHT He
yCTaHOBJIEH, OCIMIIIOrpad MPOU3BEAET eiiCTBHE TpHUITepa Ha MociaeTHeM (QPOHTE C KOIOM
“ucTuHHBINA". ECITM KOJBI BCEX KaHAJIOB YCTAHOBIICHBI KaK “UTHOPHPOBAHUE”, OCIIHILIOTpad

He OyZeT MPOU3BOIUTH ACHCTBHE TPHUITEPA.

Tun Tpurrepa:
Haxap xaBuiy THI TpHITEepa, BIOCpUTE “TpHUrrep 1o koay”. B 3To Bpems B npaBom
BEPXHEM YTIIy IKpaHa MOSBUTCSA WH(OPMAIMS O HACTPOHKaX TPHUITEpa, KaKk ITOKa3aHO Ha

HWKECIIEIYIOIEM PUCYHKE

T Pat 0.ooy

Bri0op kaHaja:
Haxap Ha knaBuiry Beioop ucrounuka, seidepure CH1-CH4 B kauecTBe MCTOUYHHKA
kaHama H, L, X wmm ycnosuii ¢ponTta. Tekymuii MCTOYHHUK OTOOpaKaeTcs B IPaBOM

BEPXHEM YIJIy DKpaHa.

Hactpoiika kona:
HaxaB na xnasumryHacTpoiika KoJa, HacTpoiTe KOJl TEKyIIero kanana. B ato Bpems
B HIDKHEH 4acTH dKpaHa OyZeT 0ToOpa)kaThCsl YUaCTOK HACTPOHKM KOAA, Kak MOKa3aHO Ha

PHUCYHKE.

il MH¥L CH4)

o [&: snauenue KOJla BBIOpaHHOT'O KaHajla HaCTPauBalOTCS Kak “BBICOKUI”, T.€. yPOBEHb

HaIpsKEHYs BBIILIE YPOBHS IIOpora KaHasza.
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o M snavenue KOJia BEIOPaHHOTO KaHaja HACTPaMBAaeTCS KaK “HHU3KHMA~, T.e. YPOBCHb

HaNpsDKEHUS HIDKE YPOBHS IIOpOTra KaHama.

o H: snauenne xona BEIOPAHHOrO KaHAA HACTPAMBACTCS KAK “UTHOPHUPOBAHHE”, T.C.
JAHHBIN KaHaJ HEe SBISETCS YaCThIO KOJOBOW KoMOmHarwu. Korma Kol Bcex KaHajIoB
HACTPOCHBI KaK “UTHOPUPOBAHKE”, OCIIIILIOTpad) HEe MPOU3BOIUT JICHCTBHE TPUTTEPA.

° , ¥ | KO HACTpamBaeTCs Kak IMepeAHuil WiIM 3agHuil (pOHT BHIOPaHHOTO
KaHaua.
BaxHo: B K0[10BOM KOMOMHAIIMH /[BAa KaHaJIa HE MOTYT OJHOBPEMEHHO OBITH 33JaHBI
KaK MmepenIHuil uiu 3aaHuil QpoHT. Eci B TaHHBII MOMEHT yXe YCTaHOBJICH OJIMH (POHT, a
3aTeM B KOJOBOW KOMOHMHAIIMM 3agacTcsi Apyro (poHT Apyroro KaHajga, TO CHadaia

YCTaHOBJICHHBIN (PpOHT 3amMeHHTCS Ha X.

Meton Tpurrepa:
Haxxa nHa kiaBumry MeTon TpuUIrepa, BeIOCpHTE CpeOu THIIOB TPHUITEpa

aBTOMAaTUYeCKHUW, OOBIYHBIN MU CIMHUYHOTO 3aITycKa B KauecTBe MeToa Tpurrepa  (cTp.

3). 3aropuTcs COOTBETCTBYIOMINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrtpoiika Tpurrepa:
HaxaB na knaBumryHacTpolika TpHUITepa, HAacTpOWTE MapaMeTphl JaHHOTO BHIA

TpUIrTepa: BBIPAaBHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

YpoBeHb TpUrrepa:
[Ipn nomoum Tpurrep & LEVEL wu3mennre YpOBEHb, MmoapoOHee cM. Ha cTp. 9

OIIMCAHHC “YDOBCHL TDI/IFFeDa”. Baxho: YPOBCHDb TPUITEPA KAXKAOTO KaHaJla HeOGXOHI/IMO

HAaCTpauBaTh IO OTACIIBHOCTH.
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Tpurrep AyuTeJbHOCTH

VYcnoBust  Tpurrepa  pacrlo3HAKOTCA [0 BPEMEHH  IMPOJODKHTENIBHOCTH — HOKMCKa
OTIpE/ICTICHHON KOJOBOW KOMOWHAIMM, KOJOBas KOMOWHAIMA - 3TO KOMOHWHAIMS THIIA
KOHBIOHKINH (Jlorudeckoe «M») ajst ABYyX KaHaOB. 3HauCHHEM KaXKJIOTO KaHala MOXET
opiTh H (BhIcOKOE), L (HM3KO€) miu X (urHopupoBanue). Korma Bpems IIUTEIHHOCTH
JIaHHOH KomoBol koMOMHANWH (A T) yIOBIETBOPSIET MIPEABAPUTENHHO 3aJAaHHOMY BPEMCHH,

IIPOMCXOAUT AECHUCTBUE TPUITEPA 10 BPEMEHH, KaK II0Ka3aHO Ha PUCYHKE.

AT CH1=H
>

CH2=L

CH1 i

CH2

Tun Tpurrepa:
Haxwmure knapuiry Tun Tpurrepa, Bpioepute “Bpems JIUTEIbHOCTH . B 3TO Bpems B
IPaBOM BEpPXHEM YTIIy 3KpaHa oToOpakaeTcss MH(OpMaunus o HACTPOWKE TpUITEpa, Kak

IIOKa3aHO Ha HWXKECIIEAYIOIEM PUCYHKE.

T Dur 0.0

Brb10op HCTOYHHKA!
Haxap Ha knaBuiry Beioop ucrounuka, seidepure CH1-CH4 B kauecTBe HCTOUYHHKA

kaHana H, L nmu X. Texynuii HCTOYHUK 0TOOpa)kaeTcs B IIPAaBOM BEPXHEM YTy DKpaHa.

Hactpoiika xoga:
HaxaB na knasumryHacTpoiika KoJa, HacTpoiTe KOJl TEKyIIero kanana. B ato Bpems
B HIDKHEH 4acTH 9KpaHa OyZeT 0ToOpa)kaThCsl YUaCTOK HACTPOHKM KOAA, KaK MOKa3aHO Ha

PHUCYHKE.

CHL HHHH CH4

o [ snavenne KOJIa BRIOPAHHOTO KaHAlla HACTPAMBAETCS KaK “‘BBICOKHHA™, T.€. YPOBCHb

HaIpsKEHYs BBIILIE YPOBHS IIOpora KaHaja.
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o M snavenue KOJia BEIOPaHHOTO KaHaja HACTPaMBAaeTCS KaK “HHU3KHMA~, T.e. YPOBCHb

HaNpsDKEHUS HIDKE YPOBHS IIOpOTra KaHama.

o H: snauenne xona BEIOPAHHOrO KaHAA HACTPAMBACTCS KAK “UIHOPHUPOBAHHE”, T.C.
JAHHBI KaHaJl HE SsBISETCS YacThio KoaoBoi komOmHanmmu. Korma nBa kaHama
KOJIOBOM KOMOWMHAIIMM HACTPOEHBl Kak “UTHOpUpOBaHWE”, ocmuuiorpad He
MIPOU3BOAUT ACUCTBUE TPUITEPA.

YcnoBus Tpurrepa:
Haxas Ha kiaBuiry YciaoBue TPUITEPA, BEIOCPUTE HEOOXOMMBIC YCIIOBHSI TPUTTEPA.

® >: 337aHHOE BpEMsI UIMTEIFHOCTH KOJOBOW KOMOWHAIMK OOIBIIE MPEABAPUTEIHEHO
3amanHoro Bpemenn. HaxaB Ha kiaBumryHacTtpolika BpeMeHHM, HAacTpoWTe Bpems
JUTUTETHOCTH JJIS1 TPUITEpa MO IUTENBHOCTH, IOIMYCTHMBIA IHANa30H HACTPOWKU
cocTtasiseT oT 8 He o 10 c.

® <! 3ajmaHHOE BpeMs TUTEIHHOCTH KOIOBOM KOMOWHAIIMM MEHBIIE MPEABAPUTEIHHO
3amanHoro Bpemenu. HaxaB Ha kiaBummyHacTpolika BpeMeHHM, HacTpoWTe Bpems
JUTUTETHOCTH JJIS1 TPUITEpa MO IUTENBHOCTH, JOIMYCTHMBIM JHANa30H HACTPOUKU
cocTasiser oT 8 He 0 10 c.

® <>:33amaHHOE BpeMs [UIHTEIFHOCTH KOZOBOH KOMOWHAIIMM MEHBIIIE BEPXHETO Ipesera
MPEABAPUTENHFHO 3aJaHHOTO BPEMEHH M OOJNbIIe HIDKHETO Ipenena MpeaBapUTeEHO
3a/anHoro Bpemenn. HaxaB Ha kimaBumry BepxHmil mpeaes BpeMeHHM, HacTpoOWTe
BEpPXHMH TIperes BpEeMEHH JIMTENBHOCTH MJIs TpUITepa MO JUINTEIBHOCTH,
JIOTTYCTUMBIN TIpeiell HACTPOMKH cocTaBisieT oT 16 He g0 10 ¢; HakaB Ha KJIaBUIILY
Hu:kHuii mpenesn BpeMeHHM, HACTPOWTE HUKHHM Tpeie] BPEMEHHU JTUTENbHOCTH ISt
TpUTTEpa MO JUIUTEILHOCTH, JOIYCTUMBIN Mpenen HACTPONKU COCTAaBISIET OT 8 HC 10

9.99 c. BaxxHo: HWKHUH TIpenies BpEMEHH JOJDKEH ObITh MEHBIIIE BEPXHETO Mpeliena.

Meton Tpurrepa:
Haxxa nHa kiaBumry MeTon TpUIrepa, BeIOCpHTE Cpeou THIIOB TPHUITEpa

aBTOMAaTUYeCKHUN, OOBIYHBIN HITM CIMHUYHOTO 3aITycKa B KauecTBe MeToa Tpurrepa (cTp.

3). 3aropurcst COOTBETCTBYIOMINI HHANKATOP TEKYIIErO TUIIA TPUTTEpa.

Hacrtpoiika Tpurrepa:
Haxap na kxnaBumryHacTpolKka TpPHITEpPAa, HACTPOMTE NApaMETpPhl AAHHOIO BHUIA

TpUITEpa: BbIpaBHUBAHUC TPUITCPA U CHUIKCHUC YPOBHS LIyMa.

YpoBeHs Tpurrepa:

Ipu nomomu Tpurrep % LEVEL usmenure yposeHs, mogpoOHee cM. Ha cTp. 9

OIIMCAHHC “YDOBCHL TDI/IFFeDa”. Baxho: YPOBCHDb TPUITEPA KAXKAOTO KaHaJla HeOGXOHI/IMO

HAaCTpauBaTh IO OTACIIBHOCTH.
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Tpurrep no 1MMUTy BpeMeHH (OIIUOHHO)

JlelictBue Tpurrepa NpPOUCXOMUT, Korma wuHTepBan BpemeHun (AT) Mexay Havamom
MPOXOXKIIEHUS TepeaHero (Wiu 3aaHero) (poHTa BXOJHOTO CHTHAlla 4Yepe3 YPOBEHb
TpUITEpa M 3aBEPIICHHEM IPOXOXKICHUS COCEIHEro 3aJHero (Wiau mepenHero) (QpoHra

yepe3 ypoBEHb TPUITEpa MPEBBIIIAET 3aJaHHbIHA JTUMUT BPEMEHH, KaK [I0Ka3aHO Ha PUCYHKE.

Time Out<AT

| . |
'Time Out'

Tun Tpurrepa:
Haxwmure knasuiry Tum Tpurrepa, seidepure “Tpurrep mo 1uMuTty BpeMeHu”. B ato
BpeMs B MPAaBOM BEpXHEM YTy dKpaHa OyaeT oToOpakaThcs MHGOpPMAIMS O HACTPOUMKE

TpUrrepa, Kak oka3aHo Ha HUXKECIEAYIOIIEM PUCYHKE.

T At @ 0.00v

Bb160p HcTOYHMKA:

Haxap Ha xnapumy Beioop mcrounuka, seioepure CH1-CH4 B kauectBe McTOYHMK
Tpurrepa. TeKymui HCTOYHUK 0TOOpaskaeTcs B IPaBOM BEPXHEM YIIIy SKpaHa.

BaxHo: ToNBbKO TpH BRIOOpE KaHala C Y€ MOJCOCAMHEHHBIM CHUTHAJIOM B KauecTBE

HCTOYHHKA TPUITEpPa MOXKHO TOOUTHCS CTAOMIIBHBIX BOJIH TPUITEPA.

Tunsl GppoHTOB:
Haxas Ha xiaBumy Tumsl ¢ppoHTOB, BEIOCpUTE TUI (PPOHTA Hayala TMPOXOKICHUS
BXOJIHOI'O CUTHaJIa Yepe3 YPOBEHb TPUITEPA.

o : OTCUET BPEMCHH HAUYMHACTCS IPU MPOXOKACHUH TEePEAHEro (pPOHTa BXOTHOTO
CHTHaJIa uepe3 YPOBEHb TPHUITepa.

o : OTCYET BPEMEHU HAUYMHACTCS IPHU MPOXOXKICHHU 3aJHETO (POHTA BXOIHOTO
CHTHaJIa uyepe3 YPOBEHb TPHUITepa.

L : OTCUET BPEMEHH HAUYMHACTCS IPHU MPOXOXKACHHH JIO00r0 (pOHTa BXOIHOTO
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CHTHaJIa Yepe3 YPOBEHb TPHUITepa.

Bpems mumura:
HaxaB Ha knaBuity Bpems imMuTa, npon3BequTe HACTPOHKY BPEMEHU JTUMUTA TSI
TpUITEpa MO JUMHUTY BpeMeHH. J[OMyCTUMBIN Hana3oH HaCTPONKHU COCTaBiseT OT 16 HC

no 10 c.

Meton Tpurrepa:
Haxxa nHa kiaBumry MeTon TpuUIrepa, BeIOCpHTE Cpeou THIIOB TPHUITEpa

ABTOMATUYECKHU, OOBIYHBIN MJIH SAMHUYHOTO 3aIycka B KadecTBe MeToa Tpurrepa(ctp. 3).

3aropuTcst COOTBETCTBYIOIIMN NHANKATOP TEKYILEro TUIIA TPUITEPA.

Hacrtpoiika Tpurrepa:
HaxaB na knaBumyHacTpolika TpHUIrepa, HacTpoWTE MapaMeTpbl JaHHOTO BHIIA

TpUIrTepa: BBIPABHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

Yposens Tpurrepa:
Ipu nomomn Tpurrepis LEVEL usmennte ypoBeHb, moapoGHee cM. Ha crp. 9

omucanue “YposeHb Tpurrepa’.
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Tpurrep no 3aaep:kke UMIYJabca (ONIUOHHO)

Hcnone3yercst i BO30Y)KICHHSI TaKUX HMITYJIbCOB, KOTOpPBIC NEPEHUIN OJUH YPOBCHb
TpUrrepa, Ho He IepeluId Apyrol ypoBeHb Tpurrepa. Kak mokaszaHo Ha HUXKeECIEIYHOIIEM

PHUCYHKE.

MNono®WTensHan 3aAep™Ka uMnynsca

High Level —--t-—d-—doodeodemcfee bbb ——

Low Level ——-

OrpuuatensHan 3aaepxKa UMyNbCa

Tun Tpurrepa:
Haxas Tum Tpurrepa, Beibepure “3amepkka ummyibca”’. B 3To Bpems B mpaBom
BEPXHEM YTIIy JKpaHa MOSBUTCSA WH(OPMAIMS O HACTpOHKaX TPHUITEpa, KaKk ITOKa3aHO Ha

HWKECIIEIYIOIEM PUCYHKE.

TRuntE 100

Bp100op ucTOYHMKA:
Haxap Ha xnapumy Beioop mcrounuka, seioepure CH1-CH4 B kauectBe McTOUHMK

Tpurrepa. TeKymui HCTOYHNK 0TOOpaskaeTcs B IPaBOM BEPXHEM YIIIy SKpaHa.

ITosisipHOCTH HMITYJIBCOB:
Haxas Ha knaBumry IloJSIpHOCTH MMILYJIBCOB, BHIOEPHUTE MONAPHOCTH HMITYIIBCOB,
KOTOpasi CMOXET BO30YIUTh TPUTTEP C 33TEPAKKOIL.
o M. nonoxurensuas MOJIIPHOCTD, NEHCTBHE TPUITEpPA HA 3aJEPXKAHHOM UMIIYJIbCE C
MOJIOXKHUTENBLHON HAIPaBIEHHOCTBIO.
o I OTpHULIATENbHAA NOJIAPHOCTD, ACHCTBUE TPHUITEPA HA 3aJEP>KaHHOM HMIIYJIbCE C

OTPULIATENBHOM HAIIPaBJIEHHOCTHIO.

Ycii0BHbIE 0003HAYEHUS TIPeEIeSIOB:
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HaxxaB nHa ¥Yc/ioBHSI NpeleaoB, HACTPOWTE YCIOBUS OTPAaHUUYCHHM TPHUITEpA C
33/IePKKOI UMITyJIbCa:

® Hert: He HACTPAaNBAIOTCS YCIIOBHS IIPEIETIOB TPUITEPA C 3aTECPIKKOM.

® >: jelicTBHE TpUITEpa, KOT/a IIHPUHA 3aJepKKH HMITyJIbCa OOJbIIE HUKHETO
npejaena 3agaHHoN mupuHbl. HaxkaB Ha kmaBumry HuKHMA mpenesa MMITyJbcea,
3ajaiiTe MUHIMAaIbHOE 3HAUCHHE IMHUPUHBI UMITYJIbCa I TPUITEpa C 3aAEP>KKOM.
JomycTumslif uanazoH HACTPOMKHU cocTasisieT oT 8 He 70 10 c.

® < qeiicTBHE TpUITEepa, KOT/a IIMPUHA 3aJCPKKU HUMITYyJIbCa MCHBIIEC BEPXHETO
npexaena 3agaHHod mmpuHbl. HaxxaB Ha xiaBuiry BepXHuil mpenes mMIyJibcea,
3aaiiTe MaKCHMaNbHOE 3HAYeHUE IIUPUHBI UMITYJIbCA JJISI TPUTTEpa C 3aAEP>KKOMH.
JomycTumslif uanazoH HACTPOMKHU cocTasisieT oT 8 He A0 10 c.

® <>: feiicTBHE TpUITEpa, KOTZA IMIMPHUHA 33JCPKKH HMITYJIbca OOJBIIEC HIKHETO
npeaena 3aJaHHOM IMMPUHBI W MEHBIIE BEPXHEro Mpejaeia 3aJaHHOW INUPUHEL.
Haxxap na knaBumy BepXHMi mpegej HMIYJdbCa, 33JaliTe MaKCHMajbHOE
3HAaYCHUE MIMPHUHBI UMIYNbCa U TPUITEPA C 3aIEPXKKOH, JOIMYCTUMBIN THana3oH
HacTporku coctapisieT oT 16 He no 10 c. HaxxaB Ha kmaBunty HuakHui mpeaen
HMIIyJIbCa, 3a/1aiiTe MHHUMAaJIbHOE 3HAYCHUE IIHUPUHBI HMITYNIbCa JJISI TPUITEpPA C
3aepkKoil. J[omycTUMBII AMana3oH HaCTPOWKH cocTaBisieT oT 8 He 1o 9.99 c.
Baxxo: HIOKHUI TpeAen IIMPHHBI MMITYJbCa JOJDKEH OBITh MEHBIIE BEPXHETO

Ipejesia MUPUHBI UMITYJIbCa.

BeprukajibHOE OKHO:

Haxap Ha kiaBumry BepTHKajdbHOE OKHO, BBIOCpUTE HEOOXOIWMBIA  THII
BEPTHKAIILHOT'O OKHA, 00paTuTe BHUMAHUE, YTO B MCHIO “UMITYJIBC C 3aJICPKKOM°, HOKUMAs
Ha PYYKY YIpPaBICHUS TPUITEPOM, BBI Taroke MOKeTe MEPEKITIOYUTh THII ‘‘BEPTHKAIBHOTO
OKHa”.

Bbl MOXeTe BbIOpAaTh TPAHWIy YPOBHs TpHITepa, 3aTeM npu momourd Tpurrep s
LEVEL orperynupoBarh ypoBEeHb TPUITEPA, B TIPOIIECCE PETYIMPOBAHHUS HA SKpaHE MOTYT
TNOSABUTBLCS JIBE OPAHIKEBBIE JIMHUM YPOBHs Tpurrepa u yciosaeie suaku (EH n EH),
KOTOpBIe OyIyT NBUTAaTHCS BBEPX/BHHU3 B COOTBETCTBUU C ABIKCHHUEM PYUKH YIPABICHUS.
B TO xe BpeMs B JI€BOM HIDKHEM YIUIy dKpaHa OyAeT oToOpakaTbesl TEKyIlee 3HAUCHHUE

YPOBHS TPUITEPA, 110 3aBEPLICHUU [I0BOPOTA PYUKH YIPABIEHUS JIUHUM YPOBHS TpUITEPaA U

YCJIOBHBIE 3HAKM MCUE3HYT IIPUMEPHO Yepe3 2 C.
Up Level

Low Lewel
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Ilpu BHIOOpPE pA3NIMYHBIX THIOB BEPTUKAIBHOTO OKHA pasindyacTcs U METO[
PEryIMpOBaHus YPOBHS TPUITEPA:

o perynupyeTcsi TOJbKO BEPXHHUU Mpejen ypoBHs Tpurrepa. B mporecce

peryaupoBanus “UplLevel” usmensiercss B peansHoM Bpemenu, a “LowlLevel”

HAXOOUTCs 0€3 N3MEHEHHUIA.

perynupoBanust “LowlLevel” usmensiercs B peamsroM Bpemenu, a “UpLevel”

HaXOOUTCs 0€3 N3MEHEHHUIA.

1 =4
L — . OOHOBPEMCHHOC PETYJIMPOBAHUC BEPXHETO MU HUIKHEIO MPECACIOB YPOBHA

tpurrepa. B mpomecce perynuposanus “UpLevel” u “LowLevel” usmenstores B

peasbsHOM BpEMEHH.

Meton Tpurrepa:
Haxxa nHa kiaBumry MeTon TpUIrepa, BeIOCpHTE Cpeou THIIOB TPHUITEpa

aBTOMAaTUYeCKHUW, OOBIYHBIN WM SIUHHYHOTO 3alycka B KauecTBe MeToja Tpurrepa (cTp.

3). 3aropuTcs COOTBETCTBYIOIINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrtpoiika Tpurrepa:
HaxaB na knaBumryHacTpolika TpHUITepa, HacTpoWTE MapaMeTpbl JaHHOTO BHIIA

TpUITepa: BIPABHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.
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Tpurrep mo TMMUTY UMIYJIbCA (ONIIHOHHO)

Tpurrep mo JTUMUTY UMITYIIBCA MPEAOCTABISIET ONUH BBEICOKOYACTOTHBIH YPOBEHb TPUTTEPa
W ONWH HHU3KOYACTOTHBIA YpOBEHb Tpurrepa. JlelicTBue Tpurrepa IMPOUCXOIUT, KOTAA
BXOIHOM CHTHAJl TOTHUMAETCS BBIIIE BEPXHETO YPOBHS TPUITEpA WM OITyCKACTCS HIKE

HW)KHETO YPOBHS TPUITEPA.

Tun Tpurrepa:
Haxwmure xnapumy THII TPUTTEpa, BRIOEPUTE “TPUTTEP I10 JIUMUTY UMITYJbca”. B aTo
BpeMs B IIPaBOM BEPXHEM YTIIy dKpaHa oToOpakaeTcsi HH(OpPMaLUs O HACTPOHKE TpUITepa,

KaK [10Ka3aHO Ha HWXKECIIEAYIOLIEM PUCYHKE.

Bp100op ucTOYHMKA:

Haxap Ha xnapumy Beioop mcrounuka, seioepure CH1-CH4 B kauectBe McTOYHMK
Tpurrepa. Tekynuii UCTOYHHK OTOOpakaeTcs B MPABOM BEPXHEM YNy dKpaHa. BaxHo:
TOJIBKO TpPH BBIOOpE KaHajla C YK€ TOACOCIHMHEHHBIM CHUTHAJIOM B KadeCTBE HCTOYHHUKA

TPUTTEPA MOKHO TOOUTHCS CTAOMIIBHBIX BOJIH TPUITEPA.

Tunbl JUMUTOB UMITYJIbCA:
Haxap Ha Tum JUMUTA HMILYJIbCA, HACTPONTE (DPOHT BXOJHOTO CHTHAINA, Iyie Oymer

IPOU3BOANUTECS ACHCTBHE TPHUITEpA:

® : JIefiCTBHE TpUITEpa IPOUCXOAUT Ha nepegHeM (poHTE BXOJHOTO CUTHAA U MpH
YCIIOBHH, YTO YPOBEHBb OHJIEKTPOHAINPSHKCHHUS BBINIE 33JaHHOTO BEPXHETO YPOBHS
TpUITEpA.

] : NEMCTBUE TpUTTEpa IMPOUCXOMUT HA 3aJHEM (POHTE BXOJHOTO CHTHATA W TpPHU
YCIOBHH, YTO YPOBEHb JIICKTPOHANPSDKEHHMS HIDKE 33JaHHOTO HIDKHETO YPOBHS

Tpurrepa.
] : JeCTBUE TpUITEpPa MPOUCXOAUT Ha JIOO0OM (pPOHTE BXOAHOTO CHTHANA M MpU
YCIIOBUHM, YTO YPOBEHb 3JIEKTPOHAIIPSDKEHMS YIOBJIETBOPSET 3aJaHHBbII ypOBEHb

TpUITEpA.

ITo3unus Tpurrepa:
[Tocne BbIOOpa Tpurrepa Mo JMMUTY HMITYIbCa HaXMHTE Ha KiaBumry Ilo3umust

TpUITepa, TPH IIOMOIIM BBHIOOpa MO3MIMH TPUITEpA ONIpPENeTUTe BpeMs IeHCTBUS
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TpUrrepa.

® JlumuT BXOna: JAeiiCTBUE TpUTTEpa MPOUCXOIUT, KOTJa BXOIHON CHUTHAJ MOCTyHaeT B
OTIpe/ICTICHHBIN ara3oH YPOBHS TPUTTEpa.

® JlumuT BBIXOAA: IEHCTBHUE TPUTTEPA MTPOUCXOIUT, KOT/Ia BXOTHOM CUTHAJ BBIXOIUT U3
OTIPE/ICTICHHOTO JMana3oHa YpOBHs TPUITEpa.

® JluMHT BpeMEHM: TMPUMCHSAETCS IS OTrpaHWYCHHS BPEMECHH YIEp)KaHUS TOCie
JUMUTA BXOJIa, ICHCTBHE TPUTTEPA MTPOUCXOIUT, KOT/Ia 00IIee BpeMs yIep:KaHus Mocie

JIMMUTHOTO BXO/la paBHO BPEMCHU JIMMUTA.

BeprukanbHoe OKHO:

Haxap Ha kiaBuiry BepTukajdbHOE OKHO, BBIOCpUTE HEOOXOIWMBIA THII
BEPTHKAIILHOT'O OKHA, TIOJJpOOHOE OIMHMCaHue JEHCTBUIA CM. Ha CTp. 23 B OITUCAHHU

BeprukajibHoe OKHO:

Haxap Ha kiaBumry BepTukKajdbHOE OKHO, BBIOCpUTE HEOOXOIWMBIA  THII
BEPTHKAIILHOT'O OKHA, 00paTuTe BHUMAaHUE, YTO B MCHIO “UMITYJIBC C 3aJICPKKOM ", HOKUMAas
Ha PYYKY YIpPaBJICHUS TPUITEPOM, BBI Taroke MOKeTe MEPEKITIOYUTh THII ‘‘BEPTHKAIBHOTO
OKHa”.

Bbl MOXeTe BbIOpAaTh TPAHWIy YPOBHS TpHITepa, 3aTem npu momourd Tpurrep s
LEVEL orperynupoBarh ypoBEeHb TPUITEPA, B TIPOIIECCE PETYIMPOBAHHUS HA SKpaHE MOTYT
TOABUTBLCS JIBE OPAHIKEBBIE JIMHUM YPOBHs Tpurrepa u yciosaele 3uaku (EH n EH),
KOTOpBIe OyIyT NBUTATHCS BBEPX/BHHU3 B COOTBETCTBUU C ABIKCHHEM PYUKH YIPABICHUS.
B TO Xe BpeMs B JIEBOM HIDKHEM YIJIy dKpaHa OyZeT oToOpakaTbesl TEKyllee 3HaYCHUE
YPOBHS TPUITEPA, 110 3aBEPILICHUN IOBOPOTA PYIKH YIPABICHHS JIMHUU YPOBHS TPHUITEPA U

YCJIOBHBIC 3HAKH MCYE3HYT IIPUMEPHO uepes 2 C.

Meton Tpurrepa:

Haxap ©Ha xmaBumy MeTox Tpurrepa, BbiOepuTe Cpeld THUIIOB TpHITEpa

aBTOMATUYeCKHUW, OOBIYHBIN WM SIUHHYHOTO 3alycka B kKauectBe MeToja Tpurrepa (ctp.

3). 3aropuTcs COOTBETCTBYIOMINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrtpoiika Tpurrepa:
HaxaB na knaBumryHacTpolika TpHUIrepa, HacTpoWTE MapaMeTpbl JaHHOTO BHIA

TpUITepa: BIPABHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.
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Tpurrep ¢ 3aaep:KKoi (ONIIMOHHO)

JlelicTBre Tpurrepa NMPOWUCXOAWT, Korma pasHuma Bo BpeMeHH (AT) Mexmy 3alaHHBIM
¢poHTOM WCTOUHMKAa A ¥ 3agaHHBIM (QpPOHTOM WCTOYHHKA B  ymoBnmeTBOpsieT
IpEABAPUTEIHHO 33JaHHOMY OTPAaHMYCHHIO BPEMEHH, KaK MOKa3aHO Ha pUCYHKe. BaxHo:

(poHT A 1 ppoHT B 10IKHBI HAXOAUTHCS B HETTOCPEACTBEHHON OJIM30CTH.

CpoHT A :f

Tpont B =1

Mcrounme A

Wecrounme B

T
—| 3

Tun Tpurrepa:
Haxap Tum Tpurrepa, Beioepure “TpUrrep c 3aJepxKkoii”. B 310 Bpems B mpaBom
BEPXHEM YTIIy PKpaHa MOSBUTCSA WHGOPMAIMS O HACTpOHKaX TPHUITEpa, KaKk ITOKa3aHO Ha

HWKECIIEIYIOIEM PUCYHKE.

T Tl 0.0

HcTounuk A:
Haxwmure Ha xnaBuiry Mcrounmk A, Boioepute CH1-CH4 B KadyecTBe MCTOYHHKA

TpUITrepa Uisl UICTOYHUKA A.

DpoHT A:
Haxwmurte Ha knaBuiry @poHT A, BeIOEpUTE TN (PpOHTA TpUTTEpa ISl UCTOYHUKA A
BO BpeMs JCHCTBUS TPHUITEpA C 3aJIEPXKKOH, JOMYCTHMO BBIOpaTh TMEepenHUil (pOHT WM

3aHUi QPOHT.

HcTounuk B:
Haxmute nHa knasunty Mcrounmk B, Boibepute CH1-CH4 B kauecTBe MCTOUHMKA

TpUITEpa AJId UCTOYHHKA B.
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®poHT B:
Haxwmure Ha knaBuiry @poHT B, BeiOepute T (hpoHTa TpUTTEepa Ui HCTOUYHUKA B
BO BpeMs JCHCTBUS TPHUITEPA C 3aJIEP)KKOH, JOMYCTHMO BBIOpATh TEepenHUil (pOHT WM

3aHUi QPOHT.

Tumnel 3a1epkeK:
HaxaB na xmaBuiry THn 3agep:KKu, 3a1aiiTe yCIOBUS OTPAHWYCHHS BPEMEHH IS
TPUTTEpPA C 33]IEP>KKOM:

® >: jelicTBHE TpUITEpa IPOUCXOIUT, Korma pasHuiia Bo Bpemenu (AT) mexmy
3aJaHHBIM (PPOHTOM HICTOUHHKA A W 33JaHHBIM ()POHTOM HCTOYHHKA B mpeBpimaer
IPEABAPUTEIHHO 3aJaHHOE OTpaHHYCHUE BpPEMEHH. Haxas Ha
kinapuiryHacTpoiika BpemMeHHM, 3a7aiiTe BpeMs 3aJ€pKKH I TpUITepa C
33/ICPKKOM, JOMYyCTUMBIHN MpeeN HACTPOUKH cocTapisieT oT 8 He a0 10 c.

® <: qelicTBHE TpHUITEpa IPOUCXOIUT, Korma pasHuiia Bo Bpemenu (AT) mexmy
3aJaHHBIM (POHTOM HCTOYHHMKA A W 3aJaHHBIM ()POHTOM HMCTOYHHKAa B MeHbIe
IPEABAPUTEIHEHO 3aJJaHHOTO OTpaHIYCHHUS BpPEMEHH. Haxas Ha
kinapuiryHacTpoiika BpemMeHHM, 3a7aiiTe BpeMs 3aJ€pKKW Ui TpUITepa C
33/ICPKKOM, JOMYyCTUMBIHN MpeeN HACTPOUKH cocTapisieT oT 8 He a0 10 c.

® <>: jeiicTBHE TpUITEpa MPOHMCXOMUT, KOraa pasHuiia Bo BpeMeHu (AT) mexmy
3aJaHHBIM (PPOHTOM HICTOUHHKA A W 33JaHHBIM ()POHTOM HCTOYHHKA B mpeBpimaer
HIDKHUH TIpeAed W MEHBIIE BEPXHETo IpeAeia IPEABAPHTENHHO 3aJaHHOTO
orpanuuenust Bpemenu. HaxxaB Ha kiaBuiry BepxHuil npeaes BpeMeHH, 3a1anTe
BEPXHHUM TIpe/ie] BpEeMEHHU 3aJCepXKKU I TpUTTepa C 3aJep>KKOM, JAOMyCTUMBIN
npenena HacTpouku coctasmsier oT 16 He no 10 c. Haxas na xnaBuinry HuskHwmin
npenes BpeMeHM, 3a/aiiTe HWKHUH Tpeien BPEMEHU 3aIep)KKH ISl TPUITepa C
3a/ICPKKOM, JOIMYCTUMBIN TIpeJied HaCcTPOIKU cocTaBisieT oT 8 He 70 9.99 c. BaxHo:
HIDKHHUH TIpeiesl BpEeMEeHHU JTODKEH OBITh MEHBIIIE BEPXHETO Ipeiesa BpeMEHH.

® ><ielicTBUE TpUITEpa NPOMCXOIUT, Korma pasHuma Bo BpeMeHH (AT) mexmy
3aJaHHBIM (POHTOM HCTOYHHMKA A W 3a/JaHHBIM (POHTOM HCTOYHHKAa B MeHbIe
HIDKHETO TIpeAesa WM IPEBBIIACT BEPXHUH Mpeaen MpeABapUTEIbHO 3aTaHHOTO
orpanuuenust Bpemenu. HaxxaB Ha kiaBuiry BepxHuil npeaes BpeMeHH, 3a1anTe
BEPXHHUM TIpe/ie] BpEeMEHHU 3aJCpXKKU I TPUTTepa C 3aJep>KKOM, JAOMyCTUMBIN
npenena HacTpouku coctasmsier oT 16 He no 10 c. Haxas na xnaBuiny HuskHMit
npenej BpeMeHM, 3a/aiiTe HWKHUIM Tpeien BPEMEHU 3aIep)KKH ISl TpUITepa C
3a/IePKKOM, JOIMYCTUMBIN TIpe/ied HACTPOMKHU cocTaBisieT oT 8 He A0 9.99 c. BaxHo:

HIDKHHUH Tpeiesl BpEeMEeHHU TO/DKEH OBITh MEHBIIIE BEPXHETO IpeJiesia BpeMEHH.
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Meton Tpurrepa:
Haxxa nHa kiaBumry MeTon TpUIrepa, BeIOCpHTE Cpeou THIIOB TPHUITEpa

aBTOMAaTUYeCKHUW, OOBIYHBIN WM SIUHUYHOTO 3aIlycka B kauecTBe MeToja Tpurrepa (crp.

3). 3aropuTcs COOTBETCTBYIOMINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrpoiika Tpurrepa:
HaxaB na knaBumryHacTpolika TpHUITepa, HacTpOWTE MapaMeTpbl JaHHOTO BHIIA

TpUITEpa: BIPABHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

Yposens Tpurrepa:
[Tpu momorun Tpnrrepi'i'*: LEVEL wusMmenute ypoBeHb, MmoJapoOHEe cM. Ha cTp. 9-9
onucanue “YpoBeHb TPUrrepa”.
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Tpurrep no BpeMeH# NMpeAyCTAHOBKHM U BPEMEHH BbIICPKKH

JeticTBue Tpurrepa NpOU3BOAUTCS, KOTJa BBOJ JIOTHUECKHUX TAaHHBIX N3MEHSET BHyTpPEHHEe
COCTOSIHHE BPEMEHH NPEIYCTaHOBKH I BBIICPIKKH OTHOCHUTEIBHO MOTPAHHUYHBIX YaCOB.
T.e. nmedicTBHe Tpurrepa MPOU3BOTUTCS, Korja Bpems mnpemycraHoBku (ATI1) menee
NpeBAPUTEIHHO 38JAHHOTO BPEMEHH TPEyCTAaHOBKH WM BpeMs Bbiepkku (A T2) menee

IIPEJBApUTENIBHO 33JaHHOI'O BPEMEHM BBIIEPKKH, KaK II0Ka3aHO HA PUCYHKE.

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

|
|
Data Source :
|

Clock Source =T ‘ ‘

Tun nopora f Tun gannex H

Tun Tpurrepa:
Haxwmure xinapumy THI TpUrrepa, Beioepute “npeayCcTaHOBKa U BbIJEpKKa”. B 310
BpeMs B IIPaBOM BEPXHEM YTIIy KpaHa oToOpakaeTcsi HH(OpPMaIUsI O HACTPOHKE TpUITepa,

KaK [10Ka3aHO Ha HWKECIEAYIOLIEM PUCYHKE.

=110

Bb160p HcTOYHMKA:

Haxas na xnasumy Mcrounuk AaHHbBIX v MCTOYHHMK BpeMeHH, 10 OTIEIHHOCTH
3aJaiiTe MCTOYHMKK HH()OPMALMOHHOH JMHUU M JIMHHUM CHUHXpOHM3ammu. Jlomyctumo
BbIOpate CH1-CH4 uctoyHmka naHHBIX. TeKylmMid HWCTOYHHMK OTOOpa)kaeTcs B IPABOM

BEPXHEM YIJIy DKpaHa.

Tun ¢pponra:
Haxa Ha wmaBumy Tum ¢poHTa, BhIOCpUTE HEOOXOMUMBIA THUI (PPOHTA BPEMCHHU.
JomyctuMo BEIOpaTh IepeTHUI (DPOHT WM 33HUH (QPOHT.

Tun paHHBIX:
Haxap Ha xnaBumy Tum gaHHBIX, 3a1aiiTe AeWCTBUTENbHBINA KO MHPOPMALTMOHHOTO

curHania. Jlonyctumo 3aaate H (Beicokuil ypoBeHb) unu L (HU3KUH ypOBEHbD).
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Tunsl BbIIEPKKU:
Haxap Ha xiapumy Tul BbIIEP:KKH, BHIOSPUTE HEOOXOMUMBIN THIT BBIIESPIKKH.

® [IpenycraHoBKa: HacTpawBaeTCs JUIMTEIBHOCTh BPEMEHH CTa0WILHOCTH H
HEW3MEHHOCTH JaHHBIX JO TOSIBICHHUS TMopora BpemMeHHW. HakaB Ha KiaBumny
IIpexycranoBka, HACTPONTE UIUTEIHLHOCTh BPEMEHH MPEIyCTAHOBKH, IOMYCTHMBIN
JIMara3oH HaCTPOIKHU cocTaBisieT oT § He 1o 1 c.

® Brpiaep:KKa: HACTPAWBACTCS JUTUTEIHLHOCTh BPEMEHHU CTAOMIBHOCTH U HEM3MEHHOCTH
JIaHHBIX TIOCJe TIOsABIEHUs Topora BpemeHn. HaxaB Ha kiaBumry Bblmepixka,
HacCTpPOWTE JUIMTEIHFHOCTh BPEMEHM BBIJEPKKH, MOMYCTUMBIM JMAna3oH HaCTPOHKH
cocTaBisieT oT 8 He 1o 1 ¢.

® [IpenycranoBka W  BbIAepPKKA:  HACTPAaMBACTCS  JUIMTEIHHOCTH  BPEMEHH
CTaOMIPHOCTH W HEW3MEHHOCTH JAaHHBIX O M TIOCJe TOSBJICHHUS IMOPOTa BPEMEHU.
HaxaB na xmaBumyllpenyctanoBka u Bblaepikka, 1o OTIEIbHOCTH 3ajJaiTe
JUTUTENIbHOCTh BPEMEHHU TPEAYCTAHOBKM M BBIACPKKHU, JIOMYCTUMBIN JHAara3oH

HaCTPOWKH coCTapisieT oT 8 HC A0 1 c.

Meton Tpurrepa:
Haxxa nHa kiaBumry MeTon TpHUIrepa, BeIOCpHTE CpeOu THIIOB TPHUITEpa

aBTOMAaTUYeCKHUH, OOBIYHBIN WM SIUHHYHOTO 3aIlycka B kKauecTBe MeToja Tpurrepa (cTp.

3). 3aropuTcs COOTBETCTBYIOIINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrtpoiika Tpurrepa:
HaxaB na knaBumryHacTpolika TpHWIrepa, HacTpoWTe MapaMeTpbl JaHHOTO BHIIA

TpUIrTepa: BBIpaBHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

Yposens Tpurrepa:
Ipu nomomu Tpurrepis LEVEL usmennte ypoBeHb, moapoGHee cM. Ha crp. 9

omucanue “YposeHb Tpurrepa’.
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Tpurrep ¢ 3anmyckoM nmo N-Mmy ¢ppoHTY (ONILIHOHHO)

HeiictBue Tpurrepa Ha n-oM (poHTE IMOCje OIpEeASICHHOrO BPEMEHU IPOCTOsl, Kak

[IOKa3aHO Ha HIWKECIIENYIOIEM PUCYHKE.

Edge Type=f
Edge Num=2
P1
<> P2
M <+»| P3

P1/P2/P3<Idle Time<M

Tun Tpurrepa:
Haxas Tum Tpurrepa, Beidepure “nN-viii GpoHT”. B 3TO Bpemsi B mpaBoM BepXHEM
yIIy OSKpaHa TMOSBHUTCS HHGOpPMALUs O HACTpOMKax TpUITepa, Kak II0Ka3aHO Ha

HWKECIIEIYIOIEM PUCYHKE.

T Hth @ 000V

Bp100op ucTOYHMKA:

Haxap Ha knaBunry Beioop mecrounuka, seioepute CH1-CH4 UcTouHuK Tpurrepa.

Texymuii HICTOYHUK OTOOpa)kaeTcsl B IPaBOM BEPXHEM YTIIy SKpaHa.
BaxkHo: ToIBKO IpH BEIOOpE KaHaja ¢ MOJCOeIMHEHHBIM CHUTHAJIOM B KaUueCTBE HCTOYHUKA

TpPUTTEpa MOKHO TOOUTHCS CTAOMIBHOTO TPUTTEPA.

Tun ¢ponra:
Haxap Ha knaBuiny Tum ¢poHTa, BeiOepUTE 1F000H (HDPOHT BXOJHOTO CHUTHANA ISt
JIeWCTBUS TPUTTEPA.
o EX: jciicreue Tpurrepa Ha mepexHeM (pPOHTE CHTHATA M NPH YCIOBHH, UTO
YPOBEHB HAIPSDKCHUS YIOBICTBOPSET 3aJaHHOMY YPOBHIO TPHUITEPA.
o B2 cjicrsue TpUTTEpa Ha 3aJHeM (POHTE CHT'HAJNA U MPU YCIIOBHH, YTO YPOBEHB
HaNpsDKEHUS YAOBJIETBOPSIET 331laHHOMY YPOBHIO TPUITEpA.

I/IHTepBaJ'l OTKJIIOYCHUSA
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Haxap Ha xmaBumy WHTEpBaJ OTKJIOYEHHSI, HACTpPOHTe Bpemsl NpeObIBaHUS B
OTKJIIOYEHHOM COCTOSHMM J0 Haudana JCWCTBHA TPHUITEpa 3allycka IO Nn-oMy (POHTY.

JomycTumslii nuanazoH HacTpoiiku ot 16 He g0 10 c.

Ywucso ppoHTOB:
Haxas na knaBuiny YUneao ppoHTOB, HacTpoiiTe TouHOE 3HaueHue ‘“N” B Tpurrepe ¢

3aIyCKOM 10 n-My ppoHTy. JlomycTiMbIil Tnana3zoH HacTpolku ot 1 10 65535.

Merton Tpurrepa:
Haxxa nHa kiaBumry MeToa TpHUIrepa, BeIOCpHTE CpeOu THIIOB TPHUITEpa

aBTOMAaTUYeCKHUW, OOBIYHBIN WM SIUHUYHOTO 3alycka B kKauecTBe MeToj Tpurrepa (crp.

3). 3aropuTcs COOTBETCTBYIOIINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrtpoiika Tpurrepa:
HaxaB na knaBumryHacTpolika TpHUITepa, HAacTpOWTE MapaMeTpbl JTaHHOTO BHIA

TpUITepa: BIPABHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

Yposens Tpurrepa:
Ipu nomoumn Tpurrepis LEVEL wu3menute ypoBeHb, mogpoOHee cM. Ha cTp. 9

orucanue “YposeHb Tpurrepa’.
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Tpurrep RS232 (onunoHHO)

[eiicTBre Tpurrepa mo Hadanmy Kajapa, OmIHOKe Kajapa, OMMOKe MPOBEPKH WM TaHHBIM.

Hwmxe n3o0pakeHa cxema MpoTOoKOIbHOH criennukanun RS232.

1bit 8bits 1bit 1bit

CrapToBbli BuT BT gaHHbIx bBut yeTHOCTM Cronoebii but

Tun Tpurrepa:
Haxap Tum Tpurrepa, soioepure “RS232”. B 310 Bpemsi B MpaBOM BEPXHEM YTy
9KpaHa MOSBUTCS HHPOPMAIHS O HACTPOMKaX TPUITEPA, KaK MMOKAa3aHO HAa HIDKECIIETYIOMEM

PHUCYHKE.

Bb160p HcTOYHMKA:
Haxap Ha xnapumy Beioop mcrounuka, seioepure CH1-CH4 B kauectBe McTOUHMK
Tpurrepa. TeKymui HCTOYHUK 0TOOpaskaeTCs B IPaBOM BEPXHEM YIIIy SKpaHa.

IMonsipHOCTH:
Haxxap Ha ximaBumry IloasipHOCTb, BBIOCpUTE MOJIAPHOCTH IIE€PEAadd JAHHBIX,
JIOIyCTUMO BBIOpaTh «HOPMAaJbHAS» WIN «IIPOTHBO(A3a», MO YMOIYAHUIO AEHCTBYET

«HOpMaJIbHasg».

Ycnosus Tpurrepa:

HaxaB Ha xmaBumry Y c10BUsl TPUITepa, BEIOCpUTE HEOOXOANMBIE YCIOBHS TPHUITEPA.

® Havano kaapa: AeiicTBHe TpUITEPa B MECTE HaJalla Kaapa.

® Ommbka Kaapa: neiicTBre Tpurrepa nmpu oOHapyxeHuu omubouHoro Kamapa. [locie

BBIOOpA JAHHOTO YCJIOBHS TPHUITEpA:

--  HaxMuTe Ha Kiapuiry CTOMOBBIN OMT, BbIOepuTe “1 OUT” Wim “2 6ura”;

--  HaxMuTe KiIaBumy KOHTPOJIb MO YeTHOCTH, BBIOCPHTE «HET», «KOHTPOIb
YETHOCTH» WIH «KOHTPOJIb HEYETHOCTI.

Ocmmutorpad Ha OCHOBaHWH 33JaHHBIX MapaMETPOB OyAET ONpeaeisTh OMIMOOYHBIN

Kap.
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® Omubka NPOBEpKU: JCUCTBUE TPUTTEpa NPU OOHAPYKCHUH OIIMOKH TMPOBEPKH.
[Tocme BBIOOpa AAHHOTO YCIIOBHS TpUITEpa HaXMUTE KiaBuiry KoHTpoas mo
YETHOCTH U BBIOCpUTE “NPOBEPKY YETHOCTH WIW “TIPOBEPKY HEUETHOCTH .
Ocmwmiorpad Ha OCHOBaHMM JAHHOH HACTPOHKH OyneT OIpeneNsTh OUTHOKY
IPOBEPKHU.

® JlanHble: IeiicTBUE TPHUITEpA HA TOCIIEAHEM OUTE IOCye 3aJaHHBIX OWTa TAaHHBIX U
Ourta KOHTpOJISI 1o 4eTHOCTH. [locie BRIOOpa JaHHOTO YCIIOBHS:

--  HaXMHUTE Ha KJIaBuily BHTHOCTH JaHHBIX, BeIOCpUTE 5 OUT”, “6 OUT”, 7 OUT”

i “8 our”.
--  Ha)XMHUTE Ha KiuaBumly JaHHBIe, BBEIUTE 3HAUCHUE JAHHBIX, B COOTBETCTBHHU C

HacTporikamy BUTHOCTH JaHHBIX, Tuana3oH - 31, 63, 127 u 255 cooTBETCTBEHHO.

CxopocTth nepeaaym J1aHHbIX:

BriGepute ckopocTh nepenavyd JaHHBIX. JTO PaBHO3HAYHO OINPENCICHUIO TAaKTOBOMN
gactoTsl. HaxkmuTe Ha knaBumry CKOpOCTh MepeAayn JaHHBIX, BEIOCPHTE HEOOXOIMMYIO
CKOPOCTB IMepeavn TaHHBIX, JOITycTUMas ckopocthb: 2400 6ut/cek (mo ymordanumo), 4800,
9600, 19200, 38400, 57600, 115200 u coOCTBEHHOE 3HAYCHHE, CIUHUIIBI U3MEPEHUS IO

yMmouaHuto - o6ut/cek. [locrme BpIOOpa “COOCTBEHHOTO 3HAYCHHS HAKMUTE Ha KIIABUIIY

CoOcTBeHHOE 3HAY€HHE, I[P IIOMOIIN %D MOXHO 3a1aTh 6OJEE TOYHOE HUHCIOBOE

3HaueHWe, Mar PeryJIupoBKH 1 OWT/cek, MOMYCTHMBIM Juama3oH HACTpOWku oT 1 10
900000.

Meton Tpurrepa:
Haxxa nHa kimaBumry MeTon TpuUIrepa, BeIOCpHTE CpeOu THIIOB TPHUITEpa

aBTOMAaTUYECKUW, OOBIYHBIN WIIM SIMHUYHOTO JCHCTBUS B KauecTBe MeToa Tpurrepa (Crp.

3). 3aropuTcst COOTBETCTBYIOMINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrpoiika Tpurrepa:
HaxaB na knaBumryHacTpolika TpHUrrepa, HacTpoWTe MapaMeTpbl JaHHOTO BHIA

TpUITepa: BIPABHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

Yposenn Tpurrepa:
pu nomomn Tpurrepis LEVEL wusmenute ypoBeHb, mogpoOHee cM. Ha cTp. 9

orucanue “YposeHb Tpurrepa’.
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Tpurrep 12C (onunoHHO)

[eiicTBre Tpurrepa Ha YHTaeMOM/3alMCBIBAEMOM KaJpe TMPU YCIOBUH 3aIycKa,
mepe3arpy3kd, OCTaHOBKM, IIOATBEPXKICHHWS IOTEpH WIM B Cilydae HaTW4Yus ajpeca
OTIPEJICTICHHOTO O0OPYNOBaHMs M 3HA4YeHUs JaHHBIX. [Ipu wmcrmons3oBaHum Tpurrepa 12C
HEOOXOJMMO YCTAHOBUTH HCTOYHMK IAHHBIX IOCIEHOBATEIBHOW JIMHUM CHHXPOCHTHAJa
(SCL) u mocnenoBatensHOM MHUK AaHHBIX (SDA). Hike m3o0OpakeHa moiHas miepeaada

IaHHBIX muHE [2C.

r- 8
| |
|
| |
| |
1 1
1

sct |\ f1—7_\_/;\_/9_\—/_1-7 _\_/3_\_/;\—/_1-7 8\ /9
| [T st I

S ip

I 1 1
START  ADDRESS R/W ACK DATA ACK DATA ACK STOP
condition condition

Tun Tpurrepa:
Haxap Tun Tpurrepa, seidepute “12C”. B 310 Bpems B IpaBOM BEpXHEM YTy SKpaHa
HOSIBUTCS MHGOpMAIMA O HACTPOMKax TPUITEpa, KaK II0KAa3aHO Ha HIDKECIIEAYIOIEeM

PHUCYHKE.

T EC .00y

Bb160p HcTOYHMKA:

Haxumas Ha knaBumm SCL u SDA, moouepenno 3aiaiiTe HCTOYHHMKHU JAHHBIX JIJIS
nocnenoBaTenbHON JIMHUM cuHXpocurHana (SCL) m mocnenoBaTenbHON JTUHHM JTaHHBIX
(SDA).

B xavectBe mcTOYHMKA IaHHBIX MOXHO BbIOpaTh CHI1-CH4. Tekymwii HCTOYHUK

OyzeT oToOpaskeH B IIPaBOM BEPXHEM YTIIy JKpaHa.

Ycnosus Tpurrepa:
HaxaB Ha xmaBumry Y c10BUsl TPUITepa, BEIOCpUTE HEOOXOANMBIE YCIOBHS TPUITEPA.
® 3amyck: JAeWcTBHEe TpuUrrepa mpoucxoauT, korma SCL  sBHseTCss BBICOKHM

3HaYeHUEM, a TaHHble SDA MEHSIOTCS C BBICOKOTO Ha HU3KOE.
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® [lepesarpyska: IeiCTBHE TpUTTEpa MPOUCXOAUT, KOT/IA PYroe YCIOBHE 3aIlycKa
TOSIBISIETCS] IO OCTAHOBKH yCJIOBHIA.

® (craHoBKa: JeHCTBUE Tpurrepa mnpoucxoaut, korma SCL sBisieTcss BBICOKUM

3HaUYeHUEM, a JTaHHble SDA MEHSIOTCS ¢ HU3KOTO Ha BBICOKOE.
® [loaTBepkAcHHE TIOTEpH: [CHCTBHE TPHUITEpPAa IPOUCXOAWT B IH0O0E BpeMs
noATBepkAeHus BpeMeHHoro 6uta SCL mpu ycioBun, uro nanusie SDA sSBISIOTCS
BBICOKHMM 3HAQYCHHEM.

® Agnpec: AelcTBHE TpuITepa Ha COOTBETCTBYIOIIeM Oaiity maHHbIX (SDA) mocne
3aJlaHHOTO ajipeca (HampaBJICHUE YTCHHS, 3alUCH WJIM YTCHUs/3amucu) (poHTe
Bpemenu (SCL). [Tocie BeIOOpa aHHOTO YCIOBUS:

--  HaxaB Ha kyaBulry BUTHOCTB ajpeca, BeiOepute “7 Out”, “8 omt” mim “10 out”.

-- Ha)kaB Ha KIaBUIIy AJIpec, 3ajaiiTe 3HAYCHHE aJpeca, B COOTBETCTBHU C
HacTporikamy BUTHOCTH aapeca nomyctuMmeblil nuanazon HacTpoiiku 0x0 mo 0x7F, 0x0 mo
0xFF u 0x0 mo Ox3FF.

--  HaxaB Ha knaBuiry HampaBJjieHHe JaHHBIX, BEIOCpHUTE “‘UTeHHE”, “3alUCh” WU
“greHue/3anuch”’. (BAKHO: JAHHBIA ITyHKT HACTPOHKH OTCYTCTBYET, Korjna BHTHOCTH
ajpeca BbIOpaHa Kak “8 OuT”)

® JlanHple: BO30YXX/ICHHE MOMCKA 3HAUYCHHS KOHTPOJIBHOTO OWTa HAa IIMHE TaHHBIX

(SDA), BriocieAcTBUH CIEAYIOIMIETO 32 OMTOM YTCHUS U OWTOM TOATBEPIKICHMUSL.
3areM TPOM3BOMUTCS IOWUCK  OMNPENECNCHHOTO 3HA4YeHUS JaHHBIX. llpu
BO3HMKHOBECHUH JTAHHOW CHTYaIlMH OCLIULIOTpad MpOM3BOAMT JIEHCTBUE TpUITEpa
Ha BpeMeHHOM (poHTe OuTa MOATBEpKACHUSA Mocie OaiiTa naHHbpIX. [locie BeIOOpa
JAHHOTO YCIIOBHS:

--  HaxkaB Ha KnaBuiry/lJiuHa 0alTa, HaCTpPOWTE UIMHY JAHHBIX B Ipeaenax ot 1 1o
5;

-- HaxaB Ha kiaBumy TeKymuid OWT, BbiOepuTe OWT JAaHHBIX, C KOTOPBIM
HE0OX0aMMO paboTath, B peaeax ot 0 10 (miuna Oaiita X 8-1);

--  Ha)kaB Ha KiaBuiry JlaHHbIe, HACTPOWTE KO NAaHHBIX Ha TEKYyIIeM OUTE JaHHBIX,
kak X, H mimm L;

--  HaxaB Ha KiaBuityBce OMTHI, KOJIBI JaHHBIX BCEX OUTOB JAHHBIX HACTPOUTE KaK
KOJI, BEIOPaHHBIN B TEKYITHH MOMEHT B MeHIO /JlaHHBIE.

® JlanHple afpeca: OCHCTBHE TPUITEpa NPH OIHOBPEMEHHOM YIOBJIECTBOPCHUHU

BBHINICOMMMCAHHBIX YCIOBUH “ampeca” u “manHbix”. Ilocie BBIOOpa JTaHHOTO
YCIIOBUS:

--  HaxaB Ha KJIaBully BUTHOCTB ajapeca, HaxMute “7 O6ut”,“8 OutT ’nnm “10 out”;
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-- HaXaB Ha KIaBWIly AJpec, HACTPOWTE 3HAYCHHE aJpeca, B COOTBETCTBUH C
HacTpoiikamu B butHocTH aapeca nuanazon Hactpoviku 0x0 mo 0x7F, 0x0 mo OxFF u 0x0
1o 0x3FF;

--  HakaB Ha KnaBuiny/lJiuHa 0alTa, HaCTpPOWTE [UIMHY JAHHBIX B Ipeaenax ot 1 1o
5;

--  HaxaB Ha kiaBumy TeKymMid OWT, BbiOepuTe OWT JaHHBIX, C KOTOPBIM
HEoOX0MMO paboTath, B peaeax ot 0 10 (miuna Oaiita X 8-1);

--  HaxaB Ha kiaBuiry JlaHHBIE, HACTPOHTE KO/ JAHHBIX HA TEKyIIeM OUTE JaHHBIX,
kak X, H nim L.

--  HaxaB Ha KiaBuiyBce OMTHI, KOJIBI JaHHBIX BCEX OUTOB JJAHHBIX HACTPOUTE KaK
KOJI, BEIOPaHHBINM B TEKYITHH MOMEHT B MeHIO /JlaHHBIE.

--  HaxaB Ha knaBuiry HampaBJjieHHe JaHHBIX, BEIOCpHUTE “‘UTeHHE”, “3alUCh’ WU
“greHue/3anuch”’. (BAKHO: JAHHBIM ITyHKT HACTPOHKH OTCYTCTBYET, Korna BHTHOCTH

ajpeca BbIOpaHa Kak “‘8 Out”).

Meton Tpurrepa:
Haxxa Ha kiaBumry MeTon TpHUIrepa, BeIOCpHTE CpeOu THIIOB TPHUITEpa

aBTOMAaTUYeCKHUW, OOBIYHBIN WIIN SAMHUYHOTO JICHCTBUS B KauecTBe MeToa Tpurrepa (Crp.

3). 3aropuTcs COOTBETCTBYIOMINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrtpoiika Tpurrepa:
HaxaB na knaBumryHacTpolika TpHUITepa, HacTpoWTE MapaMeTpbl JaHHOTO BHIA

TpUITepa: BHIPABHUBAHUE TPUITEPA U CHIDKEHUE YPOBHS LIyMa.

Yposenn Tpurrepa:
Ipu momomm Tpurrepis: LEVEL wusmenute ypoBenp Tpurrepa kanama SCL mm
SDA , monpobHee cM. Ha cTp. 9 onicanue “YpoBeHb TpUITepa”.
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Tpurrep SPI (onunonHo)

JleiicTBue TpurTrepa MPOUCXOJIUT HA KOJAHMPOBKE NAHHBIX ONpeaelieHHoro ¢poxra. Ilpu
ucnonp3oBanud  Tpurrepa  SPI  HeoOXomWMO — YCTaHOBUTh  WCTOYHHMK  JTaHHBIX
nocienoBaTenbHON JuHUKM cuHXpocurHana (SCL), mocienoBaTenbHON JIMHUM JTaHHBIX
(SDA), nmuaum BeiOOpa ynma (CS). Hmwke nzoOpakeHa mpolieccyallbHas cxema Nepeaaun

IaHHBIX IIaBHOM muHE! SPI.
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Tun Tpurrepa:
Haxap Tum Tpurrepa, seidepure “SPI”. B 3T0 BpeMs B IpaBoM BEpXHEM YTy 3KpaHa

HOSIBUTCST MHGOpMAIMS O HACTPOMKax TpHUITEpa, KaK II0Ka3aHO Ha HIDKECIIEAYIOIEeM

pHCYHKe.

@ 000y

Bp100op ucTOYHMKA:

Haxumast va xinapuimm SCL u SDA, moouepenHo BBIOEPUTE HCTOYHHUKH TAHHBIX IS
nocienoBaTenbHON JuHUKM cuHXpocurHana (SCL), mocienoBaTenbHON JIMHUM JTaHHBIX
(SDA). B kauectBe ncTOYHHMKA JaHHBIX MOXHO BbIOpate CH1-CH4. Tekymuii HCTOYHHMK

Oyzet oToOpaskeH B IPaBOM BEPXHEM YTIIy JKpaHa.

Ycnosus Tpurrepa:
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HaxkaB Ha knaBuiny Y cJI0BHUsI TPUITePa, BoIOSpUTE HEOOXOAMMBIC YCIIOBHUS TPUITEPA.

CS: HactpauBaeTcst IeHCTBUE TPUTTEPA MPHU BHICOKOM WJIM HU3KOM YPOBHE KaHalia
BbIOOpa unna (CS). [Tocne BhIOOpa TaHHOTO YCIOBUS, HAXKaB Ha KiIaBUIly PeKuM
BbIOOpPA YMIIA, BHIOCPUTE (BBICOKMIT ypOoBeHb 1) uimu (HM3KUH ypOBEHD
1) . Baxno: kmaBuma CS Oyner melicTBOBaTh TONBKO TPU BBIOOpE JaHHOTO
pexuma .

TaiimM-ayT: HAcTpoiika MHHHMAJIBHOTO BpeMEHH, B KOTOpoMm BpeMeHHOH (SCL)
CUTHAJI IOJDKEH HaXOAUTCS B HEAKTUBHOM COCTOSIHUH JI0 TOTO, KaK OCIHILIOrpad
HavyHeT ToWMCK JaHHBIX (SDA), Ha KOTOpBIX OyneT NpPOM3BEACHO JCHCTBHE
Tpurrepa. [locime BpIOOpa NaHHOTO YCJIOBHSA, HakaB Ha KiaBuimy TaWM-ayT,
HacTpouTe Bpems TaiiM-ayTa B auamnaszoHe oT 100Hc mo 1 c. BaxHo: B 310 Bpems

knaBuiia CS He aeiicTBUTENbHA (HE OTOOpaxaeTcs).

Hacrpoiika JUHAM TaHHBIX:

Hactpoiite neiictBue Tpurrepa mocie TOro, Kak kaHan naHHbIX (SDA) mepenact

OIIPCACIICHHOC KOJINYECTBO OUTOB U JaHHBIX JJIWHBI.

Haxap Ha knaBuiry BHTHOCTH JAaHHBIX, 33jaiiTe 4UCIO OUTOB B CHMBOJILHOM
CTPOKE TIOCJICJIOBATENBHBIX JaHHBIX. JlOMycTUMOE YHCIO OWTOB B CHMBOJILHOM
CTpOKe IIto0oe 11estoe yrciio ot 4 mo 32.

Haxag Ha xnapumy Tekymmid OUT, BBEIUTE JaHHBIC TEKYIEro OUTA B AHANIa30HE
ot 0 10 (ompeaeneHHoe 3HaYeHre BUTHOCTH JaHHBIX - 1).

Haxag na knapumry JJaHHble, 3a1aliTe 3HaUeHHE TeKymero oura kak H, L nmm X.
Haxxmure na xnaBuinryBee OMTBI ¥ He3aMeUIMTENBHO 33/IalT€ YCTaHOBIIEHHOE

3HA4YCHHUEC ﬂaHHbIX B Ka4ecTBe OUTa BCEX JaHHBIX.

BpemeHnHo# QpoHT:

Haxap Ha xiaBumy BpemMeHHO#H ()POHT, BoIOEpUTE HEOOXOAMMBIN THIT BPEMEHHOTO

(ponTa.

] : Jmuckpern3anus JaHaeiX SDA Ha nepeaHeM (GppoHTe CHHXPOHU3AIIHY.

L] : JIUcKpeTn3anus JaHHeIX SDA Ha 3aqHeM (ppOHTE CHHXPOHU3AIIHH.

Meton Tpurrepa:

Haxxap ©Ha xmaBumy MeTox Tpurrepa, BbiOepuTe Cpeld THUIIOB TpHUITEpa

aBTOMAaTUYeCKHUH, OOBIYHBIN WM SIUHUYHOTO 3aIlycka B kauecTBe MeToja Tpurrepa (cTp.

3). 3aropuTcs COOTBETCTBYIOMINI HHANKATOP TEKYIIETO TUIIA TPUTTEpa.

Hacrtpoiika Tpurrepa:
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HaxaB na knaBumryHacTpolika TpHUITepa, HacTpOWTE MapaMeTpbl JaHHOTO BHIIA

TpUITepa: CHWKEHHUE YPOBHS 1lIyMa.

Yposens Tpurrepa:
pu nomomu Tpurrep's! LEVEL wusmenute ypoBeHb, mogpoOHee cM. Ha cTp. 9

orucauue “YposeHb Tpurrepa’.
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BbIX0qHOM KOHHEKTOP TPUITEpa

KonnekTop BeIXO#a Tpurrepa Ha 3agHel MaHETH OCIHIUIOrpad)a MOXET BBIBOIHTH

CUTHAJ TPUITEpa, ONPENEICHHBIN TEKYIUMHI HACTPOMKaMU TPUITEPA.

KonHexrop BbIXOza TpHUrrepa

Korma tpurrep mpomsBemer omHO jeiicTBHe uepe3 passem [TriggerOut] moskHO
BBIBECTH CHTHaJ, OTOOpaKarommid TeKymuid Kod(h(UIMEeHT 3axBara ociuuiorpada,
MOACOCIMHUB TaHHBIH CHUTHAJI K OOOPYZOBaHMIO OTOOpaKeHHUs ocumuiorpada, MOXHO
MMPOU3BOANUTHL U3MCPCHUS 4YaCTOThHI JAHHOI'O CUTHAJIa, CPABHECHUE PE3YIILTAaTOB I/I3M€p€HHI71 u

TEKYIETo K03 PUIIIEeHTa 3aXBaTa.

Baxno: B mponiecce 9 JlonmyckoBasi __npoBepka __ (rojeH/HerofcH)Aux  Buixox

JIOJDKEH OBITh BKIIIOYEH, KorJa ocuuiuiorpad OOHAPYKHT HECOOTBETCTBYIOIIYIO BOIIHY,
yepe3 pasbeM [TriggerOut] Oyamer BbIBeIE€H WMIIYJIbCHBIH CHTHAN, IEPEBEIs AaHHBIN
CHTHaJ Ha JIPyIYI0 CHCTEMYy KOHTPOJIS, MOXKHO ymnoOHO HaONlto[aTh 3a pe3ylbTaTaMu
n3Mepenuit. Korma ocmuiorpad He OOHApY)XKHBaeT HECOOTBETCTBYIOIIYIO BOINIHY, OymeT
BbIBeZIeH BhicoKui yposeHb CMOS B 3.3B.
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6 IlpoBeneHnue n3mepeHni

DS1000Z mocne coopa u oToOpaKeHHs JAaHHBIX MOXET MPOU3BECTH MaTeMaTUYEeCKHUE
OTIepaIiy, KypCOpHBIE H3MEPEHHSI U aBTOMAaTHYECKHUE H3MEPCHUSL.

Coneprxanue NaHHOM IJ1aBbL:

B MaremMaTHuecKHe ONepanuu

ABTOMaTHUYECKHUE M3MeEpPEHUSsI

B KypcopHble H3MepeHus
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MaremaruyecKue onepanuu

DS1000Z wmoxxer mpoM3BOIMTH, MHOXKECTBO MAaTEMaTHYECKHUX OMNEpalui ¢
BHYTPUKAHAJIBHBIMA CHUTHAJAMH, BKIouas cioxkenne (A+B), Berumranme (A-B),
ymHOkeHue (AxB), nenenue (A+B), FFT, A&&B, A||B, A"B, !A, intg, diff, sqrt, 1g, In, exp
u abs. Pe3ynpTaT MaTeMaTn4ecKuX onepariii TakKe pa3perraeT nociaeayomiee IpoBeaeHUe

usMepenuit (moapobuee cm. “KypcopHbie n3mepenus ™).

B 30ne BeprukanmpHOro ympasineHus (VERTICAL) na mepemHeil maHenmu HaXMHTE
MATH->Math->Onepatopsl u BbiOepuTe HEOOXOMUMBIH BHI BbIYMCICHUS. Ilocne
OTKPBITUSI ONEpaluy Pe3yabTaT MaTeMaTHYECKOTO BBIYHUCICHUS OTOOpa)XaeTcss Ha JKpaHe

Ha BOJIHE CO 3HaKOM “M”.

Caoxenue

[Ipoucxonut neranbHOE CIOXKEHUE 3HAYCHUU BOJIH UCTOYHMKA A M uCTOYHUKA B, a Takxke

oTOOpakeHue pe3ybpTara.

Haxas 9 Math-> Omneparopsl, BoiOepute “A+B”, 3aTem:

® Haxwmure Ha KnaBuiry Omepanyu,BKIIOUYNTE MITH BEIKITIOYATE (PYHKINIO CIIOXKCHUS.

® Haxwmure Ha kiaBuim MetouHuk Au Mctounuk B, BriOepuTe HEOOXOIUMBIN KaHAI,
B KauecTBe KoToporo moxkHo Hactpoutrb CH1, CH2, CH3 unu CH4.

® Haxmnre na kiaBumy OTkioHeHme, 42 MOXHO OTpErylIHpOBaTh BEPTHKAIHHOE

CMEILIEHUE pe3yJIbTaTa BEIYUCICHUI.

® Haxwmure Ha knaBumry Ilkana, npu momouu 2 MoxkHO OTPETyJIUpPOBATH

BEPTUKAIBHYIO IIKATY Pe3yIbTaTa BEIYUCICHUI.

® Haxwmure Ha knaBuiry COpoc HIKAJBI, TPUOOP OTPETYIUPYET BEPTUKAIBHYIO IIKATY
pe3yNbTaTOB H3MEPEHHH B JIYUIIYI0 CTOPOHY B COOTBETCTBHHM C TEKYIIUMH
HacTpOWKaMH.

® Haxwmure Ha knaBunry Onmuuu, TakuM 00pa3oM MOXKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHCUHYI0 TOYKY pe3yJIbTaTOB BBIUMCICHHWH, BKIIOUEHHE WM OTKIIOUCHHUS
POTUBO(A3HI BOIHHI U T.JI.
Haxmute Ha kmasuury HauagpHas Touka, npy novomm 42 MOXHO HACTPOHTH
HAYaJIBHYIO TOUYKY PE3yJIbTaTOB BEIUMCICHHH.

Haxmure na knaBumry KoHewHasi Touka, mpu momomiu ) MoxHO HaCTPOUTH
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KOHEYHYIO TOUYKY PE3y/IbTaTOB BEIYHCICHHH.

Haxap na xiaBumry IlpoTmBoga3a, MOXXHO BKIIOYWTH WJIM BBIKIIOYUTH (DYHKITUIO
mpoTHBO(a3bI pe3yiIbTaTa BEIUYMCICHHH.

Haxxmure Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, TPY BKIIOYEHHON aBTOMAaTUYECKOU
IIKajie TpUOOp OTPETyNUpyeT BEPTUKAIBHYIO IIKAIy pPE3ylbTaToB HM3MEPEHHH B

JIyYIlIyI0 CTOPOHY B COOTBETCTBUM C TEKYIIMMHU HACTPOUKaMHU.

® IIpu nomouw Iopmsontanbho o) POSITION u Topmsonraabho i SCALE
TaK)X€ MOYHO OTPEryJIMPOBATh TOPU3OHTAIBHOE CMEIICHHE M TOPU30HTAIBHYIO HIKATY
pe3ylibTaTa BBIYUCICHU.
Bbruuranue

HpOI/ICXO,Z[I/IT JC€TAJIbHOC BBIYUTAHUC 3HAYEHMH BOJH MCTOYHHMKA A M MCTOYHHKA B, a TaKXe

oToOpakeHue pe3yJbrara.

Haxas MATH-> Math-> Omneparopsl, Boidepute “A-B”, 3atem:
HaxxmuTe Ha iaBuiry OnmepanuM,BKIF0YNTE WK BBIKIIOUUTE (DYHKIIMIO BEIYMTAHMS.
Haxwmure Ha knapumu Merounuk Au Uctounuk B, Beibeprute HEOOXOAMMBIN KaHA,

B KadecTBe KoToporo MoxkHo Hactpouth CH1, CH2, CH3 wnu CH4.

Haxmure Ha kmasunry OTKJIOHEHHE, NpH MOMOImE %0 MOXKHO OTPEryIHpoBaTh

BEPTUKAJIbHOE CMELLEHHUE PE3YbTaTa BHIYMCICHUMN.

Haxwmure wa kmapmmy Ilkama, npu nomomu Y0 MOXHO OTperyiupoBaTh

BEPTUKAJIBHYIO IIIKAITy PE3ybTaTa BEIYMCICHHH.

Haxwmure Ha knaBuiry COpoc MKAaJbI, TPHOOP OTPETYIUPYET BEPTUKAIBHYIO IIKATY
pe3yIbTaTOB H3MEPEHHH B JIyYIIyl0 CTOPOHY B COOTBETCTBHM C TEKYIIUMHU
HacTpPOWKaMH.

HaxxmuTte Ha xnaBuiry OnuM, TakuM 00pa3oM MOKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHCYHYI0 TOYKY pe3yJIbTaTOB BBIUMCICHHWH, BKIIOUEHHE WM OTKIIOUCHHUS
POTUBO(A3HI BOIHHI U T.JI.

Haxwmure Ha kmasunry Hauajabnas Touka, npu nomomm %2 MOKHO HACTPOHTH
HaYaJbHYIO TOUYKY PE3yJIBTaTOB BEIYMCICHHH.

Haxmure nHa knaBumry KoHeuHasi To4uka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY Pe3y/IbTaTOB BBIYHCICHHH.

Haxap nHa xiaBumry IlpoTmBoga3a, MOXXHO BKIIOYHTH WM BBIKIIOYUTH (DYHKITUIO
poTHBO(a3kI pe3yiIbTaTa BEIUYMCICHHH.

Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, MPU BKIIOYEHHON aBTOMAaTHYECKON
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MKaje OpUOOp OTPErymupyeT BEPTHKAIBHYIO IIKaly Ppe3ylIbTaTOB H3MEPEHHH B

JYYIIyI0 CTOPOHY B COOTBETCTBUHM C TEKYILMMHU HAaCTPOHKaMHU.

ok ok
® [Ipu nomomu lNopuzontansho::s_POSITION u lNopuzonraasno s _SCALE Taxxe
MOXXHO OTPETYJIHPOBaTh TOPH30HTAIBHOE CMEUICHHE KM TOPH30HTAIBHYIO MIKATy
pe3yNbTaTa BIYUCICHUM.
YMHOKeHHe

HpOI/ICXO,Z[I/IT JAC€TAJIbHOC BBIYUTAHUC 3HAYEHMH BOJH MCTOYHMKA A M MCTOYHHKA B, a TaKXe

oToOpakeHHe pe3ylbTara.

Haxas MATH-> Math->Omneparopsl, Boibepute “AxB”, 3atem:
HaxxmuTe Ha kiaBuiry Onepamuu,BKII0YNTE WK BBIKIIIOUUTE QYHKIIHIO YMHOKEHHS.
Haxwmure Ha knapumy Merounuk Au Uctounuk B, Beibeprute HEOOXOAMMBIN KaHA,

B KadecTBe KoToporo MoxkHo HacTpouth CH1, CH2, CH3 wmu CH4.

Haxmure Ha kmaunry OTKJIOHEHHMe, TpH MOMOImE %) MOXKHO OTPEryIHpoBaTh

BEPTUKAJIbHOE CMELLEHHUE PE3YbTaTa BBIYMCICHUMN.

Haxwmure wa kmapmmy Ilkaga, npu nomomu Y MOXHO OTperyIupoBaTh

BEPTUKAJIBHYIO IIIKATy Pe3ybTaTa BEIYMCICHHH.

Haxwmure Ha knaBuiry COpoC MIKaJbI, IPHOOP OTPETYIUPYET BEPTUKAIBHYIO IIKATY
pe3yABTaTOB H3MEPEHMH B JIYYIIyl0 CTOPOHY B COOTBETCTBHM C TEKYIIUMHU
HacTpPOWKaMH.

HaxxmuTte Ha xnmaBuiry ONIUM, TaKUM 00pa3oM MOKHO HACTPOUTH HAYATBHYIO TOUKY,
KOHCYHYIO TOYKY pe3yJIbTaTOB BBIUMCICHHWH, BKIIOUEHHE WM OTKIIOUCHHUS
POTUBO(A3HI BOIHEI U T.JI.

Haxwure Ha kmasunry Hauajabnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJIBHYIO TOYKY PE3yIbTaTOB BEIUMCICHHH.

Haxmure nHa knaBumry KoHeuHasi To4uka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEYHYIO TOUKY Pe3y/IbTaTOB BBIYHCICHHH.

Haxap nHa xiaBumry IlpormBoga3a, MOXXHO BKIIOYHTH WJIM BBIKIIOYUTH (DYHKITUIO
IpoTHBO(a3bI pe3yiIbTaTa BEIUYMCICHHH.

Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, MPU BKIIOYEHHON aBTOMAaTHYECKON
mKaje OpUOOp OTPErymupyeT BEPTHKAIBHYIO IIKaly Ppe3ylIbTaTOB H3MEPEHHH B
JY4IIYI0 CTOPOHY B COOTBETCTBHHM C TEKYIIUMHU HACTPOHKaMH.

Ipu nomouy Topusontansno = _POSITION u Fopusonransho’:: _SCALE Tarke

MOYKHO OTPEryJaupoBaTh TIOPU30HTAJIBHOE CMEUIEHME U TOPU30HTAIBHYIO ILKaIy
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pe3ynbTara BbIUUCIIEHUI.

[enenune

HpOI/ICXO,Z[I/IT JC€TAJIbHOC BBIYUTAHUC 3HAYEHMH BOJH MCTOYHMKA A M MCTOYHHKA B, a TaKXe

oTtoOpakeHHe pe3yaprara. MOXKHO MPUMEHATH IS aHaJIH3a KPATHOTO OTHOIICHUS MEXIY

CUT'HaJIaMHU IIBYX KaHaJIOB. Baxno: KOoTraa 3HAa4YCHUE HaIIPsXCHHUSA HMCTOYHHKA B paBHO 0,

pe3ynbTar JaeneHus oopadareiBaetcs 1o 0.

Haxas MATH-> Math->Omneparopsl, Bribepute “A+B”, 3atem:
Haxxmute Ha wiaBuiry Omepanuu,BKIFOYNTE MM BBIKIIOYHTE (QYHKIINIO ACTCHUS.
Haxwmure Ha knapumyu Merounuk Au Uctounuk B, Beibeprute HEOOXOAMMBIN KaHAI,

B KadecTBe KoToporo MoxkHo Hactpouth CH1, CH2, CH3 wmu CH4.

Haxmure Ha kmaunry OTKJIOHEHHME, TpH MOMOImE %0 MOXKHO OTPEryIHpOBATh

BEPTUKAJIbHOE CMELLEHHUE PE3YIbTaTa BBIYMCICHUMN.

Haxwmure wa kmapmmy Ilkama, npu nomomu 0 MOXHO OTperyiupoBaTh

BEPTUKAIBHYIO IIIKATy Pe3yIbTaTa BEIYMCICHHH.

Haxwmure Ha knaBuiry COpoc MKAaJbI, TPHOOP OTPETYIUPYET BEPTUKAIBHYIO IIKATY
pe3yABTaTOB HM3MEPEHHH B JIyYIIyl0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HacTpPOWKaMH.

HaxxmuTe Ha xnmaBuiry OnuuM, TakuM 00pa3oM MOKHO HACTPOUTH HAYaAIBHYIO TOUKY,
KOHCUHYI0 TOYKY pe3yJIbTaTOB BBIUYMCICHHWH, BKIIOUEHHE WM OTKIIOUCHHUS
POTUBO(A3HI BOIHEI U T.JI.

Haxwmure Ha kmasuury Hauaiabnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJIbHYIO TOYKY PE3yJIbTaTOB BEIUMCICHHH.

Haxvure nHa knaBumry KoHeuHasi To4Yka, mMpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY Pe3y/IbTaTOB BEIYHCICHHH.

Haxap na xiaBumry IlpormBoga3a, MOXXHO BKIIOYHTH WJIM BBIKIIOYUTH (DYHKITUIO
poTHBO(a3bI pe3yiIbTaTa BEIUYMCICHHUH.

Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, MPU BKIIOYEHHON aBTOMAaTHYECKON
MKaje OpUOOp OTPErymupyeT BEPTHKAIBHYIO IIKaly pe3ylbTaTOB H3MEpEHHH B
JY4IIYI0 CTOPOHY B COOTBETCTBHHM C TEKYIIUMHU HACTPOHKAMH.

Ipu nomouy TopusonTansno = POSITION u Fopusonransho’:: _SCALE Tarke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO MIKATy

pe3ynbTaTra BEIUUCIIEHUI.
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FFT

[Tpoucxomut ObIcTpOoe pasznoxeHue B psig Pypbe CHUTHAIOB ONMPEACICHHOTO HCTOYHHUKA,

BPEMEHHOW CHUTHAJN TpeoOpasyeTcs B 4acTOTHBIM curHai. [lpu momomu BeruucineHuid FFT

MOKHO OBICTPO IPOU3BOJUTE HIKECICAYIOIINE TCHCTBH:

N3mepenre cuHyCcOMAAIbHON COCTABISIONIEH U MCKAKEHUS B CUCTEME.
N3mMepeHne XxapakTeprCcTHK TOCTOPOHHUX IITYMOB MTOCTOSTHHOTO TOKA.

AHanu3 BUOpanuu.

Haxas |MATH->Math->Oneparopsl, Beidepute “FFT”, 3aTeM MOXHO HACTPOHTDH

napametpsl FFT Berancienn.

Brruunciaenune

Haxas Ha xmaBunry BeluncaeHus, BKIIOYUTE WM BRIKIIOUUTE (PYHKINIO BRIYACICHUN

FFT.

Bb160p ncTouHnKa
Haxap Ha xnaBumy MCTOYHMK, BbIOCpHTE HEOOXOMUMBIA KaHAl, BO3MOXHO
ycranoButh CH1, CH2, CH3 unu CH4.

BeprukanbHOe cMelIeHue
Haxmure Ha knaBuily OTK/IOHeHHe, NpPU IIOMOIIU ) moxHO OTPETYIUPOBATH

BEPTUKAJIbHOE CMELIEHHUE PE3YIbTaTOB BEIUMCIICHUI.

BeprukanbHas mkaJa
Haxmvure wa xmaBumy Illkana, npu momorun L) MoxHO OTPETYIINPOBAThH

BEPTUKAJIbHYIO KAy PE3YJIbTaTOB BHIYMCICHUH.
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5. HenTpajbHas 4yacToTa

Haxwmure Ha xiaBumy LleHTpaabmas wacrora, npu nomomm %2  MOXHO

OTpEryIupoBaTh 4YacTOTy COOTBETCTBYIOIIETO TIOPHU30HTAJIBHOMY LIEHTPY OJKpaHa

YacTOTHOI'O CUTHAJIA.

6. Topu3oHTanbHasi MIKajga

Haxwmure Ha kiapumy [opM3oHTAaAbHAs mikaga, npu momomy 42 MOXKHO

OTPETYIUPOBATH TOPU3OHTANIBHYIO LKAy YaCTOTHBIX BOJIH.

7. Bb10op Bbipe3atomeii GyHKIUM

[Tpu momorm Beipe3aromedl GyHKIUN (QyHKIMH-OKHO) MOXKHO 3(P(PEKTUBHO CHU3HUTH

3¢ ekt yredkn 9acToTHOoro crekrpa. DS1000Z npenocTaBiseT 6 BUIOB BhIPE3aONIIX

¢bynkuuii FFT, ocoOeHHOCTH U MOIXOMAIINe JJ1s1 U3MEPEHUN CUTHANIBI KaX/I0TO BHJIA

BBIpE3aOIUX (YHKIUH pa3nudaroTCsl.

BreiOop mpomsBOAMTCS HAa OCHOBAHUH

M3MEPSIEMBIX CHUTHAIIOB M MX OocoOeHHocTe. Haxap Ha knapuimy @YHKIHMH-OKHO,

BBIOCpPUTE HEOOXOAVMYIO BBIPE3AOINY0 (YHKIHIO, 10 YMOJYaHUIO JEHCTBYeT

“IIpssMOYTONIBHUK .

Tab6u. 0-1Bbipe3aromue pyHKIHT

Broipe3aomas .
Oco0eHHoCTH Ionxoasiuue 1JIs1 H3MepPeHUH CUTHAJIBI
ynkuus
IIpssmoyronbHUK Haunyumee  paspemienue | UMmynbchl MEPEXOIHOTO pPEXKHUMa WU
YaCTOTHI KOPOTKHE MMITYJIbCHI, YPOBHH CHT'HAJIOB IO
Hauxynmmee paspermieHue mo | ¥ Iociie 3TOTO B II€JIOM PaBHEI;
aAMIUTUTYC CrHyCOWIANbHBIE CHUTHAJBI IIOCTOSHHOM
[pakTuyeckn CcxoncTBO € aMIUTATYIBl UCKITIOYUTENFHO ONHM3KHE IO
curyanueii 0e3 mo0aBICHUS
4acToTe;
OKHa N
IupoKonoNOCHBIE CITy4ailHbIE IIYMBI CO
CPaBHUTEIHHO MEIJICHHBIM HW3MCHEHUCM
JINana3oHa BOJIH
Blacknam Hawmryumee paspemenne mo | OZHOYaCTOTHBIE CUT'HAIIBI, IIOUCK
aMIUTUTYC TapMOHUKH 00Jiee BBICIIETO MOPSAKA.
Hauxynmee paspeienue
YaCcTOTHI
Hanning CpaBHUTEIBHO xopomee | CuHycouaanbHbIE, TEPUOANIECKIE U

paspeleHne 4acToThl

CpaBHUTENBHO TUIOX0E

Y3KOIOJIOCHBIE CITydaifHbIe ITyMBI.
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pa3pemieHne 1Mo aMIUTATYIE

Hamming Paspermenue yacToTsl MMrysbChl  MEPEXOHOTO  PeXHUMA WA
KOPOTKHE MMITYIIbCHI, YPOBHU CHT'HAJIOB /10

HEMHOTO JTy4IlIe, YeM
yHie, y H [IOCJIE ITOTO UMEIOT OOJIBIIYIO Pa3HOCTb.

okHa Hanning

IInockue Tounkie HU3MEPCHUA AHanu3 HeTOYHOTO 0a3UCHOI0 00BEKTA U
AMIUTATYAbl TUKOBBIX Tp€60BaHI/Ie CHUT'HaJIa TOYHBIX HSMepeHI/Iﬁ

3HAYCHUH YaCTOTHI

TpeyroapHUK CpaBHHTEIBEHO xopoiree | AHaIH3 Y3KOIIOJIOCHBIX CHTHAJIOB, & TAaKXKe

Ppa3pCII€HNE 4aCTOThI HaJIMYUC CUJIBHBIX ITYMOBBIX ITOMEX.

8. Hacrpoiika meTo1a 0TOOpaKeHUA

Haxmure Ha xmaBumy QOToOpaskeHHMe, BHIOEpHUTE PpEXHM OTOOpPaKEHUS Kak
“paznenenue skpaHa” (110 YMOTYAHHUIO) MITH “TIOTHBIN 3KpaH™.

Paznenenme oskpana: pesynpTarbl Maremarudeckux BeuuciaeHut FFT u kxanansl
HCTOYHHKA OTOOPaXKaroTcsl HA Pa3AeiIeHHOM SKpaHe, HAIIIHBIMHU SBIISIIOTCS BPEMEHHOH H
YaCTOTHBIM CUTHAJIBL.

ITonuelit 5kpaH: pe3yapTaThl MaTeMaTudeckux BeruucieHnid FFT u kaHanbl ncToyHnka
0TOOpaKaIOTCS B OJHOM OKHE, 3TO IMO3BOJISET MPOBOAUTH OoJice YeTKOe HaONIOICHUE 3a
4acTOTOH U OoJiee ieTanbHbIE H3MEPEHUSI.

Baxno: B pexume FFT u npu aktuBHOM kanane MATH Bwr Takxke Moxere, HaKaB
nalopmsontansho &) SCALE, mepexmouars Mexay coGoil “pasuenchue skpana” u

“MOJTHBIN 3Kpan”.

9. Hacrpoiika BepTHKAJbHOI IKAJIBI

EnuanniamMu  u3MepeHusl BEPTHKAJIBHOW OCH  MOTYT ObITHAO/IOM wim  Vrms
(cpenHekBagpaTHUHOE HampshDKeHWE curHana). J16/moM wim Vrms (CpeaHeKBaJpaTUuIHOE
HANpsSOKCHWE CHTHAlla) COOTBETCTBEHHO NPUMEHSIOTCS JUII OTOOPAXKCHUS BEIWYHHBI
BEPTUKAJIbHON aMIUIUTYABl YMCIOBOW MOJIENM M JUHEWHOW Monenu. Ecnm HeoOXomaumo
otoOpakeHne dYactotHoro cmekrpa FFT B OonblieM AMHAMUYECKOM HWHTEpBAE,
pEeKOMEHTyeTCsl UCTOIb30BaTh A0/10M. HakaB Ha knaBuiy EAMHUIBI H3MEPEHHsI, MOXKHO

BEIOpaTh HEOOXOMUMBIE CTUHHIIBI U3MEPEHUS, TI0 YMOJTYaHUIO ISHCTBYeT Vrms.

10. Haxmute Ha xinaBuiry COpoc HIKagbI, TPUOOP OTPETYIIMPYET BEPTUKAIBHYIO KAy
pe3y/IbTaTOB M3MEPEHHH B JIYYIIYIO CTOPOHY B COOTBETCTBHH C TEKYIIUMH

HacTpOWKaMH.
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Hanomunanue
® Ilpu nomomm Iopusonransho izi SCALE o0IHOBpEMEHHO MOMKHO perylIHpOBaTh
[EHTPAIBHYIO YaCTOTY W TOPH30HTAIBHYIO IIKAITY.

® (CurHanbl C OTKJIOHEHHMSIMH WM YacTSAMH IOCTOSIHHOTO TOKa MOTYT INPUBECTH K
ommOKe WM OTKJIOHeHWI0 cocrtaBa curHana FFT. Jlns cokpamieHus dvactu

IMOCTOAHHOI0 TOKa MOXHO HAaCTPOUTH “Cuemca KAHAJIOB” HCTOYHHKA B Ka4eCTBE

“ImepeMeHHoro Toka”.

®  Jlns CHIDKCHUS YPOBHS CIIyYalHBIX IIYMOB ITOBTOPHBIX HJIM €IWHHYHBIX HMITYIIECOB
U HaJOXCHHS 3JIEMEHTOB YacTOThl “MeTombl momydeHus” ocuwuiorpada MOXKHO
YCTaHOBHTH KakK ‘“‘cpeqHee’”.
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Onepanus «1»

[Tpom3BonsATCST AETANbHBIC JIOTHYECKHWE BBIYUCICHUS 3HAYCHWH BOJH OIPEIEICHHBIX
HCTOYHHKOB, a Takke OTOOpakeHHe pe3yiasrara. Bo BpeMs BBIUHCICHHH, KOrJa 3HAYCHHUE
HAaNpsDKeHHsl ~ KaHajla  WMCTOYHHMKA  OONbIIe  33aJaHHOW  MOPOTOBOM  BEITMYHHBEI
COOTBETCTBYIOIIETO KaHalla, OHO OIpenessieTcsl Kak jJorndeckas “l1”, B MPOTUBHOM cllydae

Kak jgoruueckui “0”.

PeBy_]'ILTaT JIOTUYCCKOI'O BBIYMCJICHUA «W» IBYX NBOUYHBIX Pa3ps10B CHe}Iy}OHlHﬁI

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

Haxas 9 Math-> Omnepartopsl, Boioepute «A&&B», 3ateM:

® Haxvmure Ha KIaBully BBIYHCAEHHE, BKIIOYNTE WIM BBIKIIOYHTE (YHKIHUIO
BBIUHCIIEHUN «H».

® Haxwure xiaBumm Merounnk A u HMerounuk B, BriOepute HEoOXOOMMBIN KaHA,

B03MOxHO ycraHosuts CH1, CH2, CH3 unu CH4.

® Haxmure Ha KJIaBUITY OTKJIOHeH](Ie, nopu 1nomMoumu 0 MOXHO OTpEryjIupoBaTb

BEPTUKAJIbHOC CMCIICHUC PpE3YyJibTaTa BBIUMCIICHUM.

® Haxwmure Ha xnasumry Illkana, npu nomomu Y MoxHO OTPETYIUPOBATH

BEPTHKAIBHYIO IIKAJy PE3YIbTAaTa BEIYACICHUI.

® Haxwmure Ha knaBuiry COpoc MIKAJBL, TPUOOP OTPEryIUPYET BEPTHKAIBHYIO IIKATy
pe3yAbTaTOB H3MEPEHHUI B JYYIIYyIO CTOPOHY B COOTBETCTBHHM C TEKYIIHMH
HacCTPOWKAMH.

® Haxwmure na wiaBuiy Ilopor A, mpu momouiu ) MoxHO HacCTPOUTH IOPOTOBYIO
BEJIMYMHY UCTOYHHUKA A JIOTHYECKUX BBIYUCICHUH.

® Haxwmure na xnasumy IMopor B, nmpu momomn ) MoxHO HacCTPOUTH TOPOTOBYIO
BEJIMYMHY UCTOYHMKA B nornueckux BEIYUCICHHMA.

® Haxwmure Ha ki1aBuiy OnuuM, TakKUM 00pa3oM MOKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHEYHYI0O TOYKY pe3yJbTaTOB BBIYHCICHWI, BKIIOUYEHWE WM  OTKIIOYEHUS
poTUBO(]A3HI BOJIHEI U T.II.

Haxmure Ha KJIaBuIly HauanbHast TOYKa, IIpY IIOMOIIH U MOXXHO HaCTpOHUTH
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HAYaJIBHYIO TOYKY PE3yJIBTaTOB BEIUMCICHHN.
Haxmure nHa knaBumry KoHeuHasi To4uka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY Pe3y/IbTaTOB BBIYHCICHHH.
Haxap nHa xiaBumry IlpormBoga3a, MOXXHO BKIIOYHTH WJIM BBIKIIOYUTH (DYHKITUIO
poTHBO(a3bI pe3yiIbTaTa BEIUYMCICHHH.
Haxap ma kmasuury UyBCTBHTEIBHOCTB, NpH moMomm 42 MOKHO HACTPOHTH
YYBCTBHUTEIFHOCTh PE3yNbTATOB BBIUYUCICHUH, JOMYyCTUMBIM IHAmna3oH HACTPOUKU
cocrtasiset ot 0 men.go 0.96 gen.
Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, MPU BKIIOYEHHON aBTOMAaTHYECKON
mKaje OpUOOp OTPErymupyeT BEPTHKAIBHYIO IIKaly Ppe3ylIbTaTOB H3MEPEHHH B
JY4IIYI0 CTOPOHY B COOTBETCTBHHU C TEKYIIUMHU HACTPOHKaMH.

® [Ipu nomomu Fopmsontansno®:’ POSITION u Fopusonraabno ‘s SCALE rtawxke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO IIKAy

pe3ynbTaTra BEIUUCIIEHUI.
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Onepauus «MJIN»

[Tpom3BonsATCST AETANbHBIC JIOTHYECKHWE BBIYUCICHUS 3HAYCHWH BOJH OIPEIEICHHBIX
HCTOYHHKOB, a Takke OTOOpakeHHe pe3yiasrara. Bo BpeMs BBIUHCICHHH, KOrJa 3HAYCHHUE
HAaNpsDKeHHsl ~ KaHajla  WMCTOYHHMKA  OONbIIe  33aJaHHOW  MOPOTOBOM  BEITMYHHBEI
COOTBETCTBYIOIIETO KaHalla, OHO OIpenessieTcsl Kak jJorndeckas “1”, B MPOTHBHOM cllydae

Kak jgorudeckui “0”.

PeBy_]'ILTaT JIOTUYCCKOI'0O BBIYMCIICHUSA «UJIH» JIBYX JIBOUYHBIX pa3psaoB CHC}IY}OH_[I/II‘/‘H

A B AlB
0 0 0
0 1 1
1 0 1
1 1 1

Haxas 9 Math-> Omneparopsl, Beibepute“A|B”, 3atem:

® Haxmure Ha KiIaBuily BBIYHCIEHHE, BKIIOYUTE WM BBIKIIOUUTE (DYHKIHIO
BbruncieHun «AJIN».

® Haxwmure wiaBumun Merounuk A u Ucerounuk B, BeiOepute HEOOXOMMMBIN KaHA,

B03MOxHO ycraHosuts CH1, CH2, CH3 unu CH4.

® Haxmure Ha KJIaBUITY OTKJIOHeH](Ie, nopu 1nomMoumu 0 MOXHO OTpEryjIupoBaTb

BEPTUKAJIbHOC CMCIICHUC PpE3YyJibTaTa BBIUMCIICHUM.

® Haxwmure Ha xnasumry Illkana, npu nomomu Y MoxHO OTPETYIUPOBATH

BEPTHKAIBHYIO IIKAJy PE3YIbTAaTa BEIYACICHUI.

® Haxwmure Ha knaBuiry COpoc MIKAJBL, TPUOOP OTPEryIUPYET BEPTHKAIBHYIO IIKATy
pe3yAbTaTOB HM3MEPEHUN B JYYIIYyIO CTOPOHY B COOTBETCTBHHM C TEKYIIHMH
HacCTPOWKAMH.

® Haxwmure na wiaBuiy Ilopor A, mpu momouiu ) MoxHO HacCTPOUTH IOPOTOBYIO
BEJIMYMHY UCTOYHHUKA A JIOTHYECKUX BBIYUCICHUH.

® Haxwmure na xnasumy IMopor B, nmpu momomn ) MoxHO HacCTPOUTH TOPOTOBYIO
BEJIMYMHY UCTOYHMKA B nornueckux BEIYUCICHHMA.

® Haxwmure Ha ki1aBuiy OnuuM, TakKUM 00pa3oM MOKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHEYHYI0O TOYKY pe3yJbTaTOB BBIYHCICHWI, BKIIOUYEHWE WM  OTKIIOYEHUS
poTUBO(]A3HI BOJIHEI U T.II.

Haxmure Ha KJIaBuIly HauanbHast TOYKa, IIpY IIOMOIIH U MOXXHO HaCTpOHUTH
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HAYaJIBHYIO TOUYKY PE3yJIbTaTOB BEIUNCICHHH.
Haxmure nHa knaBumry KoHeuHasi To4uka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY Pe3y/IbTaTOB BBIYHCICHHH.
Haxap nHa xiaBumry IlpormBoga3a, MOXXHO BKIIOYHTH WJIM BBIKIIOYUTH (DYHKITUIO
poTHBO(a3bI pe3yiIbTaTa BEIUYMCICHHH.
Haxap na kinapumy YyBCTBHTENIBHOCTB, NpH HOMOIM 42 MOXHO HACTPOHMTH
YyBCTBUTENBFHOCTh PE3Y/IbTaTOB BBIUUCICHUH, IOIMyCTUMBIN AWama3oH HACTPOUKU
coctasisieT oT 0 men.zo 0.96 men.
Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, MPU BKIIOYEHHON aBTOMAaTHYECKON
mKaje OpUOOp OTPErymupyeT BEPTHKAIBHYIO IIKaly pe3ylbTaTOB H3MEpEHHH B
JY4IIYI0 CTOPOHY B COOTBETCTBHHU C TEKYIIUMHU HACTPOHKaMH.

® [Ipu nomomu Fopmsontansno®:’ POSITION u Fopusonraabno ‘s SCALE rtawxke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO IIKAy

pe3ynbTaTra BEIUUCIIEHUI.
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Onepanus «Mckiaroyamomiee HiIn»

[Tpom3BonsATCST AETaNBHBIC JIOTUYECKHE BBIYUCICHUS 3HAUYCHWH BOJH OIPEICICHHBIX
HCTOYHHKOB, a Takke OTOOpakeHHe pe3yiasrara. Bo BpeMs BBIUHCICHHH, KOrJa 3HAYCHHUE
HAaNpsDKeHHsl ~ KaHajla  WMCTOYHHMKA  OONbIIe  33aJaHHOW  MOPOTOBOM  BEITMYHHBEI
COOTBETCTBYIOIIETO KaHalla, OHO OIpenessieTcsl Kak jJorndeckas “l1”, B MPOTUBHOM cllydae

Kak jgorudecku “0”.

Pe3yJ'IBTaT JIOTUYCCKOI'0 BBIYUCICHUA «MCKIHYAKMICCUJIN» JIBYX JIBOUYHBIX pPas3spsI0B

I (S13%{0i117178
A B A"B
0 0 0
0 1 1
1 0 1
1 1 0

Haxas 9 Math-> Omneparopsl, Beibepute“A|B”, 3atem:

® Haxmure Ha KiIaBuily BBIYHCIEHHE, BKIIOYUTE WM BBIKIIOUUTE (DYHKIHIO
BBIYHCIICHUH «MCKITFOYAIOIIEE UITHY.

® Haxwmure knapuinn Hcrounuk A n Mcrounnk B, Bribepute HEOOXOAMMBIN KaHAI,

B03MOxHO ycraHosuts CH1, CH2, CH3 unu CH4.

® Haxmure Ha KJIaBUITY OTKJIOHeH](Ie, nopu 1nomMoumu 0 MOXHO OTpEryjiupoBaTb

BEPTUKAJIbHOC CMCLICHUC PpE3YyJibTaTa BBIYMCIICHUM.

® Haxwmure Ha xnasumry Illkana, npu nomomu Y MoxHO OTPETYIUPOBATH

BEPTUKAIBHYIO IIKAJy PE3YIbTaTa BEIUACICHUI.

® Haxwmure Ha kinaBuiry COpoc MIKAJBL, TPUOOP OTPEryIUPYET BEPTHKAIBHYIO IIKATy
pe3yAbTaTOB H3MEPEHHUI B JYYIIYyIO CTOPOHY B COOTBETCTBHH C TEKYIIHMH
HacCTPOWKAMH.

® Haxwmure na wiaBuiy Ilopor A, mpu momouu ) MoxHO HacCTPOUTH IOPOTOBYIO
BEJIMYMHY UCTOUHHUKA A JIOTHYECKUX BBIYUCICHUH.

® Haxwmure na xnasumy IMopor B, nmpu momomn 4D MoxHO HacTPOUTH TOPOTOBYIO
BEJIMYMHY UCTOYHMKA B nornueckux BEIYUCICHHA.

® Haxwmure Ha ki1aBuiy OnuuM, TakKuM 00pa3oM MOXKHO HACTPOUTH HAYAIIbHYIO TOUKY,
KOHEYHYI0O TOYKY pe3yJbTaTOB BBIYHCICHWI, BKIIOUYEHWE WM OTKIIOYEHUS

HpOTI/IBO(ba?;LI BOJIHBI U T. 1.
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Haxwmure Ha kmasuury Hauajabnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJIBHYIO TOUYKY PE3yJIbTaTOB BEIUMCICHHH.
Haxmure nHa knaBumry KoHeuHasi To4uka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY Pe3y/IbTaTOB BEIYHCICHHH.
Haxap na xiaBumry IlpormBoga3a, MOXXHO BKIIOYWTH WJIM BBIKIIOYUTH (DYHKITUIO
npoTHBO(a3kI pe3yiIbTaTa BEIUNCICHHUH.
Haxap na knapumy YyBCTBHTEIBHOCTB, NpH moMOIM 42 MOXHO HACTPOHMTH
YyBCTBUTENBFHOCTh PE3Y/IbTaTOB BBIUUCICHUH, IOIMyCTUMBIN AWama3oH HACTPOUKU
coctasisieT oT 0 men.zo 0.96 men.
Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, TPU BKIIOYEHHON aBTOMAaTHYECKON
mKaje OpUOOp OTPErymupyeT BEPTHKAIBHYIO IIKaly Ppe3ylIbTaToOB H3MEpEHHH B
JY4IIYI0 CTOPOHY B COOTBETCTBHHU C TEKYIIUMHU HACTPOHKAMH.

® [Ipu nomomu Fopmsontansnot:’ POSITION u Fopusonraabno ‘s SCALE rtawxke
MOXXHO OTPETYINPOBATh TOPH30HTAJIHHOE CMEIICHHE M TOPH30HTAIBHYIO MIKAy

pe3ynbTara BEIUUCIIEHUI.
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Onepanus «HE»

[Tpom3BonsATCST AETaNBHBIC JIOTUYECKHE BBIYUCICHUS 3HAUYCHWH BOJH OIPEICICHHBIX
HCTOYHHKOB, a Takke OTOOpakeHHe pe3yiasrara. Bo BpeMs BBIUHCICHHH, KOrJa 3HAYCHHUE
HAaNpsDKeHHsl ~ KaHajla  WMCTOYHHMKA  OONbIIe  33aJaHHOW  MOPOTOBOM  BEITMYHHBEI
COOTBETCTBYIOIIETO KaHalla, OHO OIpenessieTcsl Kak jJorudeckas “l1”, B MPOTUBHOM cllydae

Kak jgorudecku “0”.

Pesynbrar nOTMYecKOro BBIYHMCICHHUS «He» B OJHOPAa3psAHOM JBOMYHOM cuUcCTEME

CIIENTyIOIIIHE:
A 1A
0 1
1

Hasxas 9 Math-> Omneparopsl, Boioepute!A”, 3atem:

® Haxmure Ha KiIaBully BBIYHCIEHHE, BKIOYNTE WIH BBIKIIOYATE (QYHKIIAIO
BBIUHCIICHUN «HE».

® Haxwmure knapumu METo4HUK A, BBIOCpUTE HEOOXOIWMBIA KaHAN, BO3MOXKHO
yctanosuts CH1, CH2, CH3 wniu CHA4.

® Haxvurte Ha kmapumy OTKJIOHEHHe, TIpH TOMOIM ) MOKHO OTPEryIHpoOBaTh

BEPTUKAJIbHOE CMELICHHUE Pe3y/bTaTa BhIYMCICHUHN.

® Haxvure na xinasumy Illkana, npu momomu 4 MOXKHO OTPeryIHpOBATH

BEPTHKAIBHYIO IIKAy pPe3y/IbTaTa BEIYUCICHAH.

® Haxwmure Ha xinasumry IMopor A, mpu momomwn ) MoxHO HacCTPOUTH TOPOTOBYIO
BEJINYNHY UCTOYHUKA A JIOTHYESCKHUX BBIYMCICHUH.

® Haxwmure Ha knapuiry COpoC HMIKAJBI, TPUOOP OTPETYIHPYET BEPTHKAIBHYIO KAy
pEe3yIBTaTOB HM3MEPEHUI B JIyUYIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HaCTpPOUKaMH.

® Haxwmure Ha kinaBuiry Omuuu, TakuM 00pa3oM MOKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHEYHYIO TOYKY pe3yJIbTaTOB BBIYHCICHUH, BKIIOUCHHE WM OTKIIOYCHHUS
poTHBO(]A3HI BOJIHHI U T.1I.
Haxwmure Ha kmasunry Hauajabnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJIBHYIO TOUYKY PE3yJIbTaTOB BEIUMCICHHH.
Haxmure nHa knaBumry KoHeuHasi To4Yka, mpu MOMOIIH 4} moxHo HaCTPOUTH

KOHEYHYIO TOUKY PE3Y/IbTaTOB BHIYMCICHHH.
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Haxap na xiaBumry IlpoTmBoga3za, MOXXHO BKIIOYHTH WM BBIKIIOYUTH (DYHKITUIO
mpoTHBO(a3bI pe3yiIbTaTa BEIUYMCICHHH.
Haxap na knapumy YyBCTBHTENBHOCTB, npu moMom 42 MOXHO HACTPOHTH
YyBCTBUTENBHOCTh PE3Y/IBTaTOB BBIUMCICHUH, IOIMYyCTUMBIN JAWama3oH HACTPOUKU
coctasisieT oT 0 men.zo 0.96 men.
Haxxmure Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, MPU BKIIOYEHHON aBTOMAaTHYECKON
mKaje OpUOOp OTPErymupyeT BEPTHKAIBHYIO IIKaly pe3ylbTaTOB H3MEPEHHH B
JY4IIYI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU HACTPOHKAMH.

® [Ipu nomomu Fopmsontansnot:’ POSITION u Fopusonraabno ‘s SCALE rtawxke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO MIKAy

pe3ynbTaTa BEIUUCIEHUI.
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HNurerpupoBanue

Brruncnenne WMHTETpajioB  ONpENeNeHHBIX CcurHanoB. K mpuMmepy: TpH  IOMOIIH

MHTETPUPOBAHHUS MOXHO IIPOM3BOIAMTH pPAcyeT SHEPTHH HMMIIYJIBCOB MM IUIOMIAIH IOX

HMITYJIbCOM.

Haxas 9 Math-> Omneparopsl, BoiOepuTe “intg”, 3aTeM:

® Haxmure Ha KIaBUIly BBIYMCAEHHE, BKIIOYMTE WM BBIKIIOYATE (QYHKIUIO
BBIYHMCIICHUI «MHTETPUPOBAHUECY.

® Haxwmure xmaBumu WCTOYHMK, BbIOEpHTE HEOOXOAMMBIH KaHAN, BO3MOXKHO
yctanosuts CH1, CH2, CH3 unu CHA4.

® Haxvurte Ha Kkmapumy OTKJIOHEHHe, TpH TOMOIM Y0 MOKHO OTPEryIHpOBaTh

BEPTUKAJIbHOE CMELIEHHUE Pe3y/bTaTa BhIYMCICHUHN.

® Haxvure na wnasumy Illkana, npu momomu & MOXKHO OTPEryIHpOBATH

BEPTHKAIBHYIO IIKAJy pe3y/bTaTa BEIYUCICHNH.

® Haxwmure Ha knapuiry COpoC HMIKAJBI, TPUOOP OTPETYIHPYET BEPTHKAIBHYIO IKATY
pEe3yIBTaTOB HM3MEPEHUI B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HaCTpPOUKaAMH.

® Haxwmure Ha kinaBuiry Omuuu, TakuM 00pa3oM MOKHO HACTPOUTH HAYAIBHYIO TOUKY,
KOHEYHYIO TOYKY pe3yJIbTaTOB BBIYHCICHUH, BKIIOUCHHE WJIH OTKIIOYCHHUS
poTHBO(]A3HI BOJIHHI U T.1I.
Haxwmure Ha kmasunry Hauaiapnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJbHYIO TOUKY PE3yJIbTaTOB BEIUMCICHHH.
Haxmvure nHa kmaBumry KoHeuHasi To4Yka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY PE3y/IbTaTOB BEIYHCICHHH.
Haxap na xiaBumry IlpormBoga3za, MOXXKHO BKIIOYWTH WM BBIKIIOYUTH (PYHKITUIO
pOTHBO(A3kI pe3yiIbTaTa BEIUYMCIICHHH.
Haxa Ha kmaBumry YyBCTBHTENBHOCTB, Npu moMom 42 MOXHO HACTPOHTH
YyBCTBUTEIBFHOCTh PE3Y/IbTaTOB BBIUMCICHUH, IOIMyCTUMBIN AWama3oH HACTPOUKU
coctasisieT oT 0 men.zo 0.96 nen.
Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, TPU BKIIOYEHHON aBTOMAaTHYECKON
mKaje OpUOOp OTPErymupyeT BEPTHKAIBHYIO IIKaly pe3ylIbTaTOB H3MEPEHHH B
JY4IIYI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU HACTPOHKaMH.

® [Ipu nomomu Fopmsontansnot:’ POSITION u Fopusonraabno ‘s SCALE rtawxke
MOXXHO OTPETYINPOBATh TOPH30HTAJIHHOE CMEIICHHE M TOPH30HTAIBHYIO MIKATy

pe3ynbTaTra BEIUUCIIEHUI.
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JAudppepenunpoBanue

Brluncnenue npon3BOIHOW JUCKPETHOTO BPEMEHU OIpENEIeHHbIX curHajioB. K npumepy:

npu oMoy TU(QepeHIIPOBaHII MOXHO MPOU3BOIUTH pacdeT MIHOBEHHOTO HAKJIOHA

BOJIH.

Haxas [MATH|-> Math-> Oneparopsl, Boioepute “diff”, 3atem:

Haxxmure Ha kiaBuily BbIYMCIIEHHE, BKIIOUUTE WM BBIKIIOYATE  (DYHKIIUIO
BBIYKCIICHUH «auddepeHmpoBanmey.

Haxwmure xmaBumu WCTOYHMK, BbIOepHTE HEOOXOAMMBIH KaHANI, BO3MOXKHO
ycranoButh CH1, CH2, CH3 wu CH4.

Haxmute Ha K1asumy OTKJIOHEHHMe, Npu moMomu ) MOXHO OTPEryIHpoBaTh

BEPTUKAJIbHOE CMELIEHHUE Pe3y/bTaTa BHIYMCICHUHN.

Haxwmure Ha knmapumry Ilkama, mpu momomm 0  MOXKHO —OTPETYIHMpOBaTh

BEPTHKAIBHYIO IIKAJy pe3y/IbTaTa BEIYUCICHAN.

Haxwmure Ha knapuiry COpoC HMIKAJBI, TPUOOP OTPETYIHPYET BEPTHKAIBHYIO KAy
pEe3yIBTaTOB HM3MEPEHUI B JIyUdIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HaCTPOUKaMH.

Haxxmute Ha xnaBunry OnuuM, TakuM o0pa3oM MOXXKHO HACTPOHUTH HAYANBHYIO TOUKY,
KOHEYHYIO TOYKY pe3yJIbTaTOB BBIYHCICHUH, BKIIOUCHHE WM OTKIIOYCHHUS
poTHBO(]A3HI BOJIHHI U T.1I.

Haxwmure Ha kmasunry Hauajabnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJBHYIO TOUKY PE3yJIbTaTOB BEIUMCICHHH.

Haxmure nHa knaBumry KoHeuHasi To4Yka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUYKY Pe3y/IbTaTOB BBIYHCICHHH.

Haxap na xiaBumry IlpormBoga3za, MOXXHO BKIIOUWTH WM BBIKIIOYUTH (PYHKITUIO
npoTHBO(a3bl pe3yiIbTaTa BEIYMCICHHH.

Haxas Ha xnapumy/lugdepennuanus mymMoB, HacTpoiite nuddepeHnuaiuio uymMon
JUTSL pe3yJIbTAaTOB BBIYMCIICHUHN, JOMYCTUMBINA TUAna3oH HACTPOMKH cOCTaBisieT oT 1 Ao
50. Ilocne Ttoro, kak OyJAeT YCTaHOBJICHO TMonaBieHue auddepeHInpoBaHMs, IO
OTHOULIEHHUIO K CUHYCOUJIaJIbHBIM CUTHaJIaM 1ocie u3Mmepenus uepe3 ADC uzmeneHus
COCEHUX TOYeK O4YeHb Manbl uiau paBHbl 0. Ecnm pasnocte paBHa 0, 3T0 MOXET
MPUBECTH K TOMY, YTO B Pe3yJbTaTax BBHIYMCICHHN Au((epeHIMPOBaHUS MOSBUTCS
MHOTO 0, YTO OYEHb CHIIBHO PACXOAUTCS ¢ Teopueil. B naeane rpagynpoBanue pacuera

COCEJIHUX TOYEK JOJLKHO ObITh ciemyrommm: dg-0.1), Toce HaCTPONKK MONaBIECHHSA
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rpagyupoBanue pacdera cnenyromee: d)-Oe.g, Tpu 3ToM k 310 nuddepennuposanne
ITyMOB.
Haxap Ha kmasumry YyBCTBHTENBHOCTB, npu moMom 42 MOXHO HACTPOHTH
YyBCTBUTENBFHOCTh PE3y/IbTaTOB BBIUUCICHUH, IOIMyCTUMBIN AWAma3oH HACTPOUKU
coctasisieT oT 0 men.zo 0.96 nen.
Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, TPY BKIIOYEHHON aBTOMAaTHYECKOU
IIKajie TpUOOp OTPETyIHpyeT BEPTUKAIBHYIO IIKAIy pE3ylbTaTOB M3MEPEHHH B
JYYIIyI0 CTOPOHY B COOTBETCTBHUH C TEKYIIIMMHU HACTPOHKAMH.

® [Ipu nomomu Fopmsontansnot:’ POSITION u Fopusonraabno ‘s SCALE rtawxke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO MIKAy

pe3ynbTaTa BEIUUCIEHUI.

Hanomunanue

IMockonbky anddepeHunpoBaHHe OYEHb YYBCTBHTENIBHO K IOCTOPOHHHUM IIyMam,
“MeTo/bl TONy4YeHHs ocHUuIorpada MOXXHO YCTAaHOBHTH Ha ‘“‘cpenHee”.
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KBaaparubiii KOpeHb

Brruncnenne mo toykam KBaZApaTHOTO KOPHA BOJHBI MCTOYHHKA, a TAKXKC 0T06pa)KCHI/IC

pe3ynbTaToB.

Haxas [MATH|-> Math-> Oneparopsl, Boibepute “sqrt”, 3atem:

Haxwmure Ha knapumry BbIYMCI€HHE, BKIIOYNATE WKW BBIKIIOYATE (DYHKIIAIO
BBIYHUCIICHUN «KBaJAPATHBIA KOPEHBY.

Haxwmure xmaBumu WCTOYHMK, BbIOepHTE HEOOXOAMMBIH KaHAN, BO3MOXKHO
yctanosuts CH1, CH2, CH3 unu CHA4.

Haxmute Ha K1asumy OTKJIOHEHHMe, NpH moMomM ) MOXHO OTPETyIHpOBaTh

BEPTUKAJIbHOE CMELIEHUE Pe3y/bTaTa BhIYMCICHUHN.

Haxmure Ha knmapumry Ilkama, mpu momomm 0  MOXKHO —OTPETyIHMpOBaTh

BEPTHKAIBHYIO IIKAJy pe3y/bTaTa BEIYUCICHNH.

Haxwmurte Ha knapuiry COpoC HMIKAJBI, TPUOOP OTPETYIHPYET BEPTHUKAIBHYIO IIKATY
pe3yIBTaTOB HM3MEPEHUI B JIy4IIyI0O CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HaCTPOUKaAMH.

Haxmute Ha xnaBunry Onuum, TakuM o0pa3oM MOXXKHO HACTPOHUTH HAYANBHYIO TOUKY,
KOHEYHYIO TOYKY pe3yJIbTaTOB BBIYHCICHUH, BKIIOUCHHE WJIH OTKIIOYCHHUS
poTHBO(]A3HI BOJIHHI U T.1I.

Haxwmure Ha kmasunry Hauaiapnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJbHYIO TOUKY PE3yJIbTaTOB BEIUMCICHHH.

Haxmvure nHa kmaBumry KoHeuHasi To4Yka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY PE3y/IbTaTOB BEIYHCICHHH.

Haxap na xiaBumry IlpormBoga3a, MOXXHO BKIIOYHTH WJIM BBIKIIOYUTH (DYHKITUIO
IpoTHBO(A3kI pe3yiIbTaTa BEIUYNCICHHH.

Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, PY BKIIOYEHHON aBTOMAaTHYECKOU
IIKajie TpUOOp OTPETYNHpyeT BEPTUKAIBHYIO IIKAIy pPE3ylbTaToB H3MEpEHHH B
JYYIIyI0 CTOPOHY B COOTBETCTBHUH C TEKYIIIMMHU HACTPOHKAMH.

Ipu nomouy TopusonTansno = POSITION u Fopusonransho:: _SCALE Tarke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO KAy

pe3ynbTaTra BEIUUCIIEHUI.
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JecAaTH4HbIH Jorapupm

Brruncienne mo Toukam JCCATUYHOT'O J'IOFapI/I(l)Ma BOJIH OIIPEACIICHHBIX CUT'HAJIOB, a TAKXC

oToOpaKeHHE PEe3yabTaTOB.

Haxas [MATH|-> Math-> Oneparopsl, Boidepute lg”, 3aTem:

Haxvure Ha KimaBunry BbIYHMC/IEHHE, BKIIOYHTE WIM BBEIKIIOUUTE  (YHKIHIO
BBIYMCIICHUH «JIECITUYHBIN JTorapupm».
Haxwmure xmaBumu WCTOYHMK, BbIOepHTE HEOOXOAMMBIH KaHAN, BO3MOXKHO
yctanosuts CH1, CH2, CH3 unu CHA4.

Haxmute Ha K1asumy OTKJIOHeHHMe, NpH moMomu ) MOXHO OTPETyIHpOBaTh

BEPTUKAJIbHOE CMELIEHHUE Pe3y/bTaTa BhIYMCICHUHN.

Haxmure Ha knmapumry Ilkama, mpu momomm 0  MOXKHO —OTPETyIHMpOBaTh

BEPTHKAIBHYIO IIKAJy pe3y/bTaTa BEIYUCICHNH.

Haxwmurte Ha knapuiry COpoC HMIKAJBI, TPUOOP OTPETYIHPYET BEPTHUKAIBHYIO IIKATY
pEe3yIBTaTOB HM3MEPEHUI B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HaCTpPOUKaAMH.

Haxmute Ha xnaBunry Onuum, TakuM o0pa3oM MOXXKHO HACTPOHUTH HAYANBHYIO TOUKY,
KOHEYHYIO TOYKY pe3yJIbTaTOB BBIYHCICHUH, BKIIOUCHHE WJIH OTKIIOYCHHUS
poTHBO(]A3HI BOJIHHI U T.1I.

Haxwmure Ha kmasuury Hauaiapnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJIBHYIO TOUKY PE3yIbTaTOB BEIUMCICHHH.

Haxmvure nHa kmaBumry KoHeuHasi To4Yka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY PE3y/IbTaTOB BEIYHCICHHH.

Haxap na xiaBumry IlpormBoga3za, MOXXHO BKIIOYHTH WJIM BBIKIIOYUTH (PYHKITUIO
pOTHBO(A3kI pe3yiIbTaTa BEIUYMCICHHH.

Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, PY BKIIOYEHHON aBTOMAaTHYECKOU
IIKajie TpUOOp OTPETYNHpyeT BEPTUKAIBHYIO IIKAIy pPE3ylbTaToB H3MEpEHHH B
JYYIIyI0 CTOPOHY B COOTBETCTBHUH C TEKYIIIMMHU HACTPOHKAMH.

Ipu nomouy Topusontansno = _POSITION u Fopusonransho’:: _SCALE Tarke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO KAy

pe3ynbTaTra BEIUUCIIEHUI.
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HarypaibHbie jorapugmsl

Brruncnenne mo toukam HaTypaJIbHbIX J'IOFapI/I(bMOB BOJIH ONIPEACIICHHBIX UCTOYHUKOB, a

TaK)Xe 0TOOpaXKeHHE Pe3ysIbTaTOB.

Haxas [MATH|-> Math-> Oneparopsl, Boidepute “In”, 3aTem:

Haxwmure Ha knapumry BbIYMCI€HHE, BKIIOYNATE WKW BBIKIIOYATE (DYHKIIAIO
BBIYMCIICHUH «HATypaJbHBIC JOTapUPMBD».

Haxwmure xmaBumu WCTOYHMK, BbIOepHTE HEOOXOAMMBIH KaHAN, BO3MOXKHO
yctanosuts CH1, CH2, CH3 unu CHA4.

Haxmute Ha K1asumy OTKJIOHEHHME, NpH moMOIM ) MOXHO OTPETyIHMpOBaTh

BEPTUKAJIbHOE CMELIEHHUE Pe3y/bTaTa BhIYMCICHUHN.

Haxmure Ha knmapumry Ilkama, mpu momomm 0  MOXKHO —OTPETyIHMpOBaTh

BEPTHKAIBHYIO IIKAJy pe3y/bTaTa BEIYUCICHNH.

Haxwmurte Ha knapuiry COpoC HMIKAJBI, TPUOOP OTPETYIHPYET BEPTHUKAIBHYIO IIKATY
pEe3yIBTaTOB HM3MEPEHUI B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HaCTpPOUKaAMH.

Haxmute Ha xnaBunry Onuum, TakuM o0pa3oM MOXXKHO HACTPOHUTH HAYANBHYIO TOUKY,
KOHEYHYIO TOYKY pe3yJIbTaTOB BBIYHCICHUH, BKIIOUCHHE WJIH OTKIIOYCHHUS
poTHBO(]A3HI BOJIHEI U T.1I.

Haxwmure Ha kmasunry Hauaiapnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJbHYIO TOUKY PE3yJIbTaTOB BEIUMCICHHH.

Haxmure nHa kmaBumry KoHeuHasi To4uka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUYKY PE3y/IbTaTOB BBIYHCICHHH.

Haxap na xnaBumry IlpormBoga3za, MOXXHO BKIIOUYHTH WJIM BBIKIIOYUTH (DYHKITUIO
IpoTHUBO(A3kI pe3yiIbTaTa BEIUYMCICHHH.

Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, PY BKIIOYEHHON aBTOMAaTHYECKOU
IIKajie TpUOOp OTPETYNHpyeT BEPTUKAIBHYIO IIKAIy pPE3ylbTaToB H3MEpEHHH B
JYYIIyI0 CTOPOHY B COOTBETCTBHUH C TEKYIIIMMHU HACTPOHKAMH.

Ipu nomouy TopusonTansno = POSITION u Fopusonransho:: _SCALE Tarke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO KAy

pe3ynbTaTra BEIUUCIIEHUI.
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HNHaekcol

Breruncnenne no Toukam HHACKCOB BOJIH OIIPCACICHHBIX HMCTOYHHMKOB, a TaK¥XKe

oToOpaKeHHE PEe3yabTaTOB.

Haxas [MATH|-> Math-> Oneparopsl, BoiOepute ‘exp”, 3aTeM:

Haxwmure Ha knapumry BbIYMCI€HHE, BKIIOYNATE WKW BBIKIIOYATE (DYHKIIAIO
BBIYHCIACHUN «HHICKCEHD.

Haxwmure xmaBumu WCTOYHMK, BbIOepHTE HEOOXOAMMBIH KaHAN, BO3MOXKHO
yctanosuts CH1, CH2, CH3 unu CHA4.

Haxmute Ha K1asumy OTKJIOHEHHME, NpH moMOIM ) MOXHO OTPETyIHMpOBaTh

BEPTUKAJIbHOE CMELIEHHUE Pe3y/bTaTa BhIYMCICHUHN.

Haxmure Ha knmapumry Ilkama, mpu momomm 0  MOXKHO —OTPETyIHMpOBaTh

BEPTHKAIBHYIO IIKAJy pe3y/bTaTa BEIYUCICHNH.

Haxwmurte Ha knapuiry COpoC HMIKAJBI, TPUOOP OTPETYIHPYET BEPTHUKAIBHYIO IIKATY
pEe3yIBTaTOB HM3MEPEHUI B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HaCTpPOUKaAMH.

Haxmute Ha xnaBunry Onuum, TakuM o0pa3oM MOXXKHO HACTPOHUTH HAYANBHYIO TOUKY,
KOHEYHYIO TOYKY pe3yJIbTaTOB BBIYHCICHUH, BKIIOUCHHE WJIH OTKIIOYCHHUS
poTHBO(]A3HI BOJIHHI U T.1I.

Haxwmure Ha kmasunry Hauaiapnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJbHYIO TOUKY PE3yJIbTaTOB BEIUMCICHHH.

Haxmvure nHa kmaBumry KoHeuHasi To4Yka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY PE3y/IbTaTOB BEIYHCICHHH.

Haxap na xiaBumry IlpormBoga3za, MOXXHO BKIIOYWTh WJIM BBIKIIOYUTH (PYHKITUIO
IpoTHUBO(A3kI pe3yiIbTaTa BEIUYMCICHHH.

Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, PY BKIIOYEHHON aBTOMAaTHYECKOU
IIKajie TpUOOp OTPETYNHpyeT BEPTUKAIBHYIO IIKAIy pPE3ylbTaToB H3MEpEHHH B
JYYIIyI0 CTOPOHY B COOTBETCTBHUH C TEKYIIIMMHU HACTPOHKAMH.

Ipu nomouy TopusonTansno = POSITION u Fopusonransho:: _SCALE Tarke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO KAy

pe3ynbTaTra BEIUUCIIEHUI.
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AOCOJIOTHBIC BeJIUYHHBI

HOHy‘lCHI/Ie a0CONIOTHBIX BEJIMYMH U3 BOJIH OIPCACICHHBIX HWCTOYHUKOB, a TaKXe

oToOpaKeHHE PEe3yabTaTOB.

Haxas [MATH|-> Math-> Oneparopsl, BoibepuTe “abs”, 3atem:

Haxwmure Ha knapumry BbIYMCI€HHE, BKIIOYNATE WKW BBIKIIOYATE (DYHKIIAIO
BBIYHCICHUN «a0COIIOTHBIC BETUYNHEI.
Haxwmure xmaBumu WCTOYHMK, BbIOepHTE HEOOXOAMMBIH KaHAN, BO3MOXKHO
yctanosuts CH1, CH2, CH3 unu CHA4.

Haxmute Ha K1asumy OTKJIOHEHHME, NpH moMOIM ) MOXHO OTPETyIHMpOBaTh

BEPTUKAJIbHOE CMELIEHHUE Pe3y/bTaTa BhIYMCICHUHN.

Haxmure Ha knmapumry Ilkama, mpu momomm 0  MOXKHO —OTPETyIHMpOBaTh

BEPTHKAIBHYIO IIKAJy pe3y/bTaTa BEIYUCICHNH.

Haxwmurte Ha knapuiry COpoC HMIKAJBI, TPUOOP OTPETYIHPYET BEPTHUKAIBHYIO IIKATY
pEe3yIBTaTOB HM3MEPEHUI B JIyUIIyI0 CTOPOHY B COOTBETCTBHH C TEKYIIUMHU
HaCTpPOUKaAMH.

Haxmute Ha xnaBunry Onuum, TakuM o0pa3oM MOXXKHO HACTPOHUTH HAYANBHYIO TOUKY,
KOHEYHYIO TOYKY pE3yJIbTaTOB BBIYHCICHUH, BKIIOUECHHE WJIH OTKIIOYCHHUS
poTHBO(]A3HI BOJIHHI U T.1I.

Haxwmure Ha kmasunry Hauaiapnas Touka, npu nomomm 42 MOKHO HACTPOHTH
HAYaJbHYIO TOUKY PE3yJIbTaTOB BEIUMCICHHH.

Haxmvure nHa kmaBumry KoHeuHasi To4Yka, mpu MOMOIIH L) moxHo HaCTPOUTH
KOHEUHYIO TOUKY Pe3y/IbTaTOB BEIYHCICHHH.

Haxap na xiaBumry IlpormBoga3a, MOXXHO BKIIOYHTH WJIM BBIKIIOYUTH (DYHKITUIO
IpoTHUBO(A3kI pe3yiIbTaTa BEIUYMCICHHH.

Haxxmute Ha knaBuiry ABTOMaTH4YecKasi IIKAJIA, PY BKIIOYEHHON aBTOMAaTHYECKOU
IIKajie TpUOOp OTPETYNHpyeT BEPTUKAIBHYIO IIKAIy pPE3ylbTaToB H3MEpEHHH B
JYYIIyI0 CTOPOHY B COOTBETCTBHUH C TEKYIIIMMHU HACTPOHKAMH.

Ipu nomouy TopusonTansno = POSITION u Fopusonransho:: _SCALE Tarke
MOXXHO OTPETYINPOBATh TOPH30HTAJIBHOE CMEIICHHE M TOPH30HTAIBHYIO KAy

pe3ynbTaTra BEIUUCIIEHUI.
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ABTOMAaTHYECKHE U3MEPECHUS

Ocmutorpad DS1000Z mpemoctaBisieT BO3MOXKHOCTh aBTOMAaTHYECKUX H3MEPCHUM
no 24 mapaMeTpaM CHUTHAJIOB, a TakXe (DYHKIMH CTaTUCTHKH W aHalnu3a pPe3yJbTaToB
n3Mmepennid. Kpome Toro, mpu momomu yactoromepa BBl Takke MOXKeTe MPOU3BOAUTH

0oJiee TOUHBIE HU3MEPECHUA 4aCTOTHI.

bricTpoe u3mepenue mocJie

Korma ocummorpad yxe NpaBHIBHO MOAKIIOYEH M OOHAPYKWII BXOTHOH CHTHAJ, HaXaB
KJIaBUIILY , MO>KHO 3aIlyCTUTh (DYHKIIMIO aBTOMaTHYECKOI HACTPOMKHU BOJIH, a TaKXKe

OTKPHITH CIeAyomee (PyHKINOHATEHOE MEHIO:

MOHOIUKI: TTPOU3BOAATCS MOHOLMKIMYECKAE WM3MEpEeHUs “IuKia” u

“9acTOTHI” TEKYIIETO UCTOYHHUKA, PE3yJIbTaT U3MEPSHHUN O0TOOpaxaeTcs

B HIDKHEN 4acTu SKpaHa.

KpaTHonepuoauyecKuii:  NPOM3BOIATCS  KPATHOIIEPHOIUYECKHE
3MepeHns “uuKkiaa’ M “9acTOThl” TEKYIIET0 WCTOYHUKA, DPE3yJIbTaT

M3MepeHHi 0TOOpaXkaeTcsl B HIDKHEH YacTH SKpaHa.

[lepennuii ()POHT: TIPOU3BOIATCS MU3MEPECHUS “BPEMEHH HAapACTaHUS
eKyIIero UCTOYHHKA, PE3yIbTaT U3MEPEHUI O0TOOpaskaeTcsl B HIDKHEH

4aCTH SKpaHa.

3anHuil (QPOHT: TPOM3BOASTCS U3MEpPEHHUs “‘BpEMEHH CIafaHus’’
eKYIIEero UCTOYHHKA, PE3yIbTaT U3MEPEHUIN O0TOOpaskaeTcsl B HIKHEH

4aCTH SKpaHa.

Baxuo: ¢pyHkuus TpeOyeT, YTOObI YaCTOTHl U3MEPSAEMOro CUrHajla ObUIM He MEHee
50 I'm, ko3¢ unreHT 3amoaHeHus npeBsiat 1%, a aMIIMTyIa Kak MUHIMYM COCTaBIIsIIA
20 mMB nuk-nuk. Ecnu mapameTpsl M3MepseMOro CUrHaia BBIXOJST 3a JaHHBIE MPEAebl,
[OCNIe HaKaTHsl Ha JaHHYI0 KIIABHIIYy [OSBUBIIEECS MEHIO, BO3MOXHO, HE Oyner

0TOOpaXXaTh OIMITUIO OBICTPOrO U3MEPEHUS MapaMeTPOB.
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HN3mepenune 24 napamMeTpoB NPU NOMOIIM OHON KHONKH

B neBoii yactu skpana Haxmure Ha kinaBuiny [MENU| 5To mo3BOSUT OTKpPBITH MEHIO
n3MepeHni 24 mapaMeTpoB CUTHaJA, 3aT€M, Ha)KaB Ha KJIAaBHIIY COOTBETCTBYIOIIEH OMIINH,
MOXXHO HE3aMEeJJIUTEIbHO TIPOM3BECTH H3MEpEeHHs] “TpH IIOMOIIM OJHOW KHOIKH ,

pe3yIbTaThl I3MEPEHUH OyAyT 0TOOPaKEHBI B HIKHEH YacTH SKpaHa.

Spnablku BpeMEHM M HalpsDKEHUS B IIyHKTaX M3MEPEHMH, a TakkKe pe3ylbTaThl

U3MEPEHUH Ha 3KpaHE BCerja MapKUpPYHOTCAd OJHUM LBETOM C H3MEPAEMBIM B JaHHBII

MoMeHT kaHaioM (Measurel — BbIGOp HCTOYHMKA).

BaxxHo: eciu u3MepeHHs 0TOOpakaroTes Kak “*****” 310 03HauaeT, 4To B UCTOYHUKE
TeKYILUX M3MEPEHUI OTCYTCTBYET BXOJHOMN CHTHAI WM PE3yJbTaT U3MEPEHUI HaXOIUTCS

3a ImpeeaMy JeHCTBUTENBHOIO AUana30oHa. (IPEBHIIIAeT I 3aHIKCH).
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ITapameTpsbl BpeMeHH

Bpewms napacranus Bpewms cnaganus

(RiseTime) (FallTime)
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Ilepuon

1. Mepuon:obo3HagaeT BpeMs MEXKAY TOUKAMH MEPECEUCHUS IBYX MMOPOTOBBIX BEITHYHH
MOCIIE0BATEIBHBIX M OJHOIOIAPHBIX ()POHTOB

2.  Yacrorta: 0003HauaeT 0OpaTHOE YUCIIO MTEPHO/IA

3. Bpems HapacTaHus: BpeMs, He0OOX0IUMOE JUIS TIOBBIIICHUS aMIUTUTYAbI curHana ¢ 10%
10 90%.

4. Bpewms cnagaHusi: BpeMs, HCOOXOAUMOE JUIs TOHIKEHHS aMIUTUTYIBI curHana ¢ 90%
10 10%.

5. ToJgoxuTejJbHAasA MMPUHA UMIYJIbCA: PA3HOCTh BpeMeHH OoT Mecta 50% moporoBoit
BEJIMYMHBI IeperHero (poHTa MMIyNbca 10 MPUOIIDKEHHOTO MecTa K ITOPOroBOH
BernunHe 50% 3amHero ¢ponTa.

6. OTtpunaTenbHasi INMPHUHA UMIIYJIbCA: Pa3HOCTh BpeMeHH OT MecTa 50% moporoBoit
BEJIMYMHBI 3agHEero (poHTAa HMIIyJIbCa A0 NPHOMIKEHHOTO MecTa K ITOpOroBOMH
BenuunHe 50% nepenHero gpoHTa.

7. THoaoxuTeJbHblii KOI((PUUUEHT 3aM0JHEHUSI: OTHOIICHHE IONOXKUTEIHHON
IIMPHUHBI UMITYJIBCA U IEPHUOJA.

8. OrpunarejibHbIi KOI()PUIMEHT 3aNI0THEHHUA: OTHOIICHHUE OTPULIATEILHONW NIMPUHBI

UMITYJIbCa U IIEPHOJIA.
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Otcpouka u ¢asza

McTouHuK A

! |
_..: e

OTtcpodka

WMcTodHKK B

HctounukoM A n ucTogHUKOM B MOKeT siBisThCS I000i1 13 kananoB CH1-CH4.

1. Orcpouka A—B ¥ : pasnocts BpeMenn Mex Ty nepeHUMH QPOHTAMH HCTOYHHKA
A u ucrounuka B. OrpuniatensHas OTCpOYKa 03HAYACT, YTO MEepeHui PPOHT UCTOUHNKA A
MOSIBIISIETCS TTOCTIE UCTOYHMKA B.

2. Orcpouka A—B ¥ pasnocts BpeMenn Mexty 3amHuMI GPOHTAME MCTOUHHKA A 1
uctounnka B. OtpumarenbHas OTCpoYKa O3HA4aeT, 4YTO 3aJHUN (POHT HCTOYHHMKA A
MOSIBJISIETCSA MOCJIe UCTOYHMKA B.

3. ®a3za A—B ¥: pacuer pasmoctn daz Ha ocHoBammm «orcpoukn A—B F» n
MepHo/ia UCTOYHHKA A, BRIpaXKAETCS B rpajlycax.

4. ®azaA—B Y : pacuer pasnoctu das Ha ocHoBanuu “orcpouxkn A—B ¥ u nepuona

WCTOYHHKA A, BBIpaXKaeTCs B rpajgycax.

Omcpouka

Daza = x 360°

Ilepuod.ucmoynuxa.A
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ITapameTpbl HanpsIKEHU S

[IpeBbliieHne
(Overshoot)
Makc. 3HaueHmne
(Vmax) | r'\uL
Bepxnee
3Ha4YeHUE
Vto
Tukogoe (vtop) Awmruutyna
3Haueue (Vamp)
(Vep) 3uaueHne 6asbl
(Vbase)
L -
MuH.
3HaYEHUE
(Vmin) OrpuuarebHbIi BBIOPOC
(Preshoot)

1. MakcumasbHoOe 3HaYeHHe: 3HaUeHUE HANPsHKEHUS OT HaWBBICIIEH TOUKM CUTHAjIa
1o GND (zemin).

2. MuHuMAaJbHOE 3HAYEHMEe: 3HAUCHUE HANpsHKeHUs OT HHU3IIEeH TOYKHU CHUTHAja A0
GND (zemmn).

3. IIukoBoe 3Ha4YeHHe: 3HAUCHHUE HAIPSDKEHUS OT HAWBBICIIEH TOYKM CHUTHaja a0
HU3IIEN TOYKU.

4. BepxHee 3HaueHMe: 3HAUECHUE HANpPSHKEHUS OT IUIOCKOW BEPXYIIKHM CHUTHala 0
GND (zemmn).

5. 3nauyenue 0a3pl: 3HAUCHUE HANPSHKEHHUS OT IJIOCKOTO OCHOBaHMs curHana g0 GND
(3emun).

6. AMIUIMTYJa: 3HAUYE€HUE HANpSOHKEHHUS OT BEPXHEro OCHOBAHUSA [0 HMXKHEro
OCHOBaHMs CUTHAJIA.

7. CpenHee 3HaYeHMe: cpelHee apu(MeTHUIecKoe Ha BCEM CHTHAJle WM Ha y4acTKe

BBI6paHHOrO KaHalJia
DX - y
CpeHHCCZ—, rac Xj - 9TO IIO c'{eTy 1 TOYKa H3MepeHHH, n - 5TO 3HAYCHHC
n

nepecucTa.
8. CpeuHeKBaupaTnlmoe SHAYCHHE. CPCAHCKBAAPATUYIHOC 3HAYCHHC HA BCEM

CUTHAJIC WJIN Ha Y4aCTKE BBI6paHHOl"O KaHaJjia.
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, TA€ Xj - 9TO MO CYETy 1 TOYKa H3MEpEeHHH, n - 3TO 3HAUCHHE

nepecuera.

9. IlpeBblllIeHNe: OTHOIICHHE PAa3HOCTH M aMIUIMTYIbl MaKCHMAaJIbHOTO 3HAYCHUS U
BEPXHET0 3HAYCHUS CUTHAIA.

10. OTpunareabHbIii BBIOPOC: OTHOIICHHE PA3HOCTU U aMIUIUTYABl MUHUMAJIBLHOTO

3HAYEHUS ¥ 3HaUYE€HHUs 0a3bl CUTHAIIA.
JApyrue napamerpsl

y WA

Nsmepsiemas miomaae Ooiee HyJIs OTcYeTa (BEPTHKAIBHOE CMEIICHHE) SIBIISIETCS

IMnomank: mionaas Bcel BOMHBI HA SKpaHe, CAUHHIIBI U3MEPEHUS — BOJIBT/CEK.

TIOJIOKUTENbHOM, U3MepsiemMasi TUIOIIalb MEHEE HyJIsI OTCUETa SIBJISIETCS] OTPUIIATENBHOM,
MOJTyYCHHAS IIONIAb SBISETCS aNreOpandeckold CyMMOU TUTOMIAAX LIEIOH BOJHBI Ha

JKpaHe.

2) {\'/\Hnomazu) Mepuoaa: IUIONIaas IEePBOTO TIEPHONA BOJHEI HA JKpaHe, ¢IWHHIEI
WU3MEpeHU — BONbT/CeK. M3Mepsiemas Tuiomanp Oojiee HyJsS oTcueTa (BEPTHKAIBHOE
CMEIICHUE) SIBIACTCS MOJOXKUTEIBHOM, M3MepsieMasi IUIOMagb MEHee HyJs OTcyera
SIBIISIETCSl OTPUIIATEIILHON, TOJYYCHHAs IUIOIMIAb SIBJISAETCS alreOpandecKod CyMMOM
IUTOMIAIM TIeJIOT0 Meproa. BaxHo: Korna BoJHA Ha HKpaHEe HE YIOBICTBOPSET OIWH

HepHoJl, MOTy4YeHHas IJIoMaab eprojaa pasHa 0.
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HN3mepenust yacroromepa

Ocmuiorpad cHaGXeH BCTPOSHHBIM YacTOTOMEPOM, YTO IO3BOJISIET MPOU3BOAMTE Ooliee

TOYHBIC USMCPCHUA YaCTOTHI BXOAHOI'O CUTHAaJIA.

Haxxmute é‘lacTOTOMep, BpIOepuTe Mmook kanan u3 CH1-CH4 B kauecTse
WUCTOYHHMKA WU3MEpEeHUH. Pe3ynbTaThl U3MEpeHHid 0TOOPaXKaroTCsl B MPABOM BEPXHEM YTy
9KpaHa, Ha OCHOBAHHUHM IIBETA SIPJIBIKA ¥ MU(POBOTO KO MOXKHO OINPEAETUTh NU3MEPSeMBbIi
B JIJaHHBII MOMEHT KaHajl. Ha HikeceayromeM pucyHke n300paxkeH pe3yiibTaT U3MepeHui

qacTOThI BXoaHoro curdana CH1.

Bri0paB “BbIKIL.”’, MOXHO OTKJIFOUUTH (PYHKITHIO H3MEPEHHUH YacTOTOMEpA.
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Hacrpoiika uzmepenui

1. BbIOop UCTOYHHUKA

Haxas Ha QI/IcTqumc, BBIOEpPHUTE KaHal, 10 KOTOPOMY HEOOXOIMMO
npousBectd uzMepenuss (CH1-CH4). LiBeT sApiibIKOB mapaMeTpOB MEHIO B JIEBOU
9acTH SKpaHa OyIeT H3MEHATHCS B COOTBETCTBHH C N3MEHEHUSIMH BRIOPAaHHOTO HCTOYHHKA.
2. Hacrpoiika u3mMepeHHii OTCPOYKH

VY CTaHOBHTE MCTOYHUK A M HCTOUHMK B B myHKTax m3mepenuii “orcpouxn A—B F” u
“orcpoukn A—B¥”.

Haxxmute 9HaCTp0i7ma — Twm — “Orcpouka”, 3aTeMm, HaXaB Ha
Hcerounuk A u Ucrounuk B, mooyepeqHo HACTPONTE /IBa MCTOUYHMKA KaHAJA M3MEPEHHUH
orcpouku (CH1-CH4).

3. Hacrpoiika u3mepennii ¢ga3nl

VCTaHOBHTE HCTOYHMK A M MCTOUHMK B B myHKTax m3mepenwii “¢aszst A—>BF” u
“aze A->B Y,

Haxxmute 9HaCTp017iKa — Tun —*“®aza”, 3arem, Haxas Ha Mcrounnk A
n Mcrounuk B, moouepenHo HacTpolTe JBa MCTOYHMKA KaHANa M3MEPEHHUN OTCPOUYKU
(CH1-CH4).

4. Hacrpoiika noporoBbix u3MmepeHuii

YcTaHOBUTE BEPTUKAIBHBIA ypOBEHb (B MPOIEHTHOW (opMe), MPOM3BOISIININ
U3MEpeHHs B AaHAIOTOBOM KaHaime. HacTpoiika 3Ha4YeHus mopora IIOBIHSIET Ha BCE
napameTphbl BpeMEHH, OTCPOUKH U (a3bl.

Haxmure Measure — Hacrtpoilika u3dmepenuii — Tum HacTpoiikm — “Tlopor”,

3aTEM:

® Haxmure knasuiry BepxHuii mpeges, 1npu NoMOLIU Y HACTpOWTE 3HAa4YECHUE

BepxXHEro mnpexaena u3MmepeHuid. CHWKEHHE BEPXHErO TNpejeNia JIO TEKYIIero
“cpemHero 3HaYCHHS ABTOMATHUYECKH CHH3WT W «CpeHEe 3HAYCHHE», YTOObI OHO
ObUT0 HIDKE 3HaueHWs BepxHero mpenena. [lo ymomuanmio - 90%, momycTUMBIit

JMara3oH HacTpoiku ot 7% mo 95%.

® Haxwmure knasuiry CpeaHee 3Ha4eHHe, IIpU [TOMOLIY Y HACTPOWTE cpenHee

3HaueHue m3Mepenuil. CpenHee 3HaueHUe orpaHuudrBaercs “‘Bepxnum npemenom”
n “Hwxuum npenpenom”. Ilo ymomuanuto - 50%, pomycTUMbIi AManazoH

HacTpouku oT 6% 1o 94%.
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® Haxwmure kinaBuiry HMsKHHM HpegeJi, IpU IIOMOLIX ¥V HACTpOWTE 3HAYCHUE

HIDKHETO TIpefenia W3MEpeHHil. YBeNWdeHHe 3HAYCHUS HIDKHETO Ipefesa Jio
TEKYIIero ‘‘3HauyeHus CpemHEero Impejaena” TpPHUBEAET K TOMY, UYTO «CpeaHee
3HAYCHUE)» aBTOMATHYCCKH YBEIMYHUTCS, YTOOBI OHO OBIIO BBIIIE HIDKHETO TIpeena.

ITo ymomaanwmo - 10%, nomycTuMeIi ipenen HacTpoku oT 5% 1o 93%.
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OOnyJieHue u3MepeHni

Ecnu B mannb1ii MOMEHT y Bac y»e OTKPBITHI OAMH WM HECKOJIBKO MapaMeTpOB U3MEPEHUN
u3 24 BUIOB, TO BBl MOXkeTe MO OTAECNBHOCTH “‘yJaNWUTh” WIH ‘“BOCCTAHOBUTH TEPBBIC 5
MIYHKTOB TapaMeTpOB, TaKXKe MOXXHO “yHanuTh WIA ‘BOCCTAHOBUTH BCE OTKPBHITHIC
napaMeTpbl u3Mepenuii. O0paTute BHUMaHUE, YTO TIEPBLIE 5 MapaMeTpOB OINPECIISIOTCS B
COOTBETCTBUU C IOCIIEIOBATEIFHOCTHIO OTKPHITH BaMu 1 He OyIyT MEHSTHCS 1O IPUYUHE

TOro, 410 BrI Yaaiaruin OJUH UJIN HECKOJIBKO ITYHKTOB HBMCPGHHﬁ.

Haxap na — OoOnynenue uzmepennii — IIyHKT M3MepEHHH N, MOKHO
“ymanuTh” WU “BOCCTAHOBHUTH OMpENEICHHBIE MyHKTH n3MepeHui. [lpu ynanennu wim
BOCCTAHOBJICHMH OJHOTO ITyHKTa H3MEPEHMH OTOOpaKe€HHE pe3ynbTaTa W3MEPEHUH B
HHKHEH 4acTh 5KpaHa OyJeT CBUTaThCs BICBO MIIM BIIPABO HA OJMH ITyHKT.

Haxas na — O0nyenne nsmepennii — Bcee MyHKTHI H3MeEPEHHI, MOKHO

“ynanuTh” WIN “BOCCTAHOBHUTH BCE OTKPBITHIE MYHKTHI N3MEPEHUMN.
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IHonHoe usmepenue

[TonHOE M3MEpeHne MO3BOJISIET MPOU3BECTH M3MEPEHUS IO BCEM MapaMmeTpaM BpEeMEHH H
HaNpsDKeHUs (U1 KaKAO0TO UCTOYHHKA U3MepeHui cymecTByeT 20 MyHKTOB, pa3perraeTcs
OJIHOBPEMEHHO TMpou3BoauTh wu3Mepenust 4 wucrounukoB CHI1, CH2, CH3 u CH4
W3MEPEeHUI) TEKYIIEro UCTOYHUKA U3MEPEHUH, a Takke 0ToOpaXkaeT Ha dkpaHe. Haxxmure
— IlojiHOe WH3MepeHHEe, BKIIOYUTE WIM BBIKIIOUYMTE (YHKIHUIO TIOJIHOTO

HU3MCPCHUSA, HAXKMHUTEC Ha KJIAaBUIILY HCTOYHUK MOJHBIX I/I3MepeHI/Iﬁ, Ipu IOMOIIH 0

BBIOEpHUTE KaHaJI, 110 KOTOpOMY HeoOxoaumo npousBectu uzmepenus (CH1-CH4).

® Korza moiHoe U3MEpeHHE BKIFOYEHO, U3MEPEHHUE “TIPH IMOMOIIM OJHOW KHOIKH
TaK)Ke IeHCTBUTEIBHO.

® “OonyJeHne M3MepeHHii” He yaaiseT BCe pe3yabTaThl H3MEPEHUIA.

RIGOL ™0 'H 1.00us

ITonnoe n3mepenue

W3mepenus ogHoit

KHOIKOM
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q)yHKIIl/IH CTAaTUCTHUKU

[MpoucxomuT TOACYET M OTOOpaXCHHE TEKYIIero 3HAYCHHS, CPEIHEro 3HadeHUs,
MUHUMAJIFHOTO 3HAueHUsl (MM CPEJHEKBAJPAaTHYHOE OTKJIOHCHHE) W MaKCHMAaJIbHOTO

3HAYCHUS (WK pacyeT) S-TH MOCIECTHUX OTKPBITHIX PE3YJIBTATOB U3MEPEHHH.

Haxwmure — OYHKIMSA CTATHCTHKHU, BKIIOYUTE WIH BBIKIIOYUTE (PYHKIUIO
cratucTukd. Korna QyHKINS CTATUCTHKY BKITFOYCHA, HAXKAB KIIABUITY BHIOOP CTATHCTHKH,
BEIOCpHUTE H3MEpPEHUE ‘“DKCTPEMAalbHOTO 3HaueHWs™ WIH ‘“3HadeHue pasHoctu”. Ilpu
HU3MEPEHUN “DKCTPEMaIbHOTO 3HAueHUs OTOOpakaloTCsi MHUHUMAIBHOE W MaKCHMAaTbHOE
3HauYeHUs, MPH H3MEPEHHUH ‘‘3HAYEHUS PA3HOCTH’ OTOOpaXKaeTcs CpeaHEKBAApaTHYHOE
OTKJIOHEHHE W 3HaueHne cuera. HaxkaB Ha kiaBunry IloBTOpHasi CTaTHCTHKA,MOXKHO

OYUCTUTH UCTOPHIO JaHHBIX U 3aITYCTUTH NIOBTOPHYIO CTATUCTUKY.

H3mepeHHs: «IKCTPEMaIIbHOTO 3HAUCHUSD V3mepeHus «3HaueHUs pa3HOCTI
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KypcopHubie n3amepenus

Kypcop siBisiercst ropuzoHTanbHOW M BepTUKaIbHOW MeTkou. [Ipu momormu xypcopa
MOXXHO TPOW3BOIUTH M3MepeHMsl Mo ocu X (Hampumep, Bpems)) U ocu Y (Hampumep,
HanpspKeHne) BBIOpaHHOTO curHanma. llepen MCIOMB30BaHMEM KypCOPHOTO H3MEPEHHS
MOJICOCAMHUTE CHTHAN K ocIuiorpady M TONy4uTe CTaOWiIbHOE oToOpaxkeHue. Bce

“ABTOMAaTHYeCKHEe M3MepeHHsi” MOTYT TPOM3BOAMTLCA TIPU IMOMOIIKM KypCOPHBIX

M3MEpeHui.

Ha mepenneii manenu B (pyHKIHOHAIBHOM MeHIO Haxxmute [Cousor] — KypcopHslii

PEXKHUM, TIpY TIOMOIIA O BEIOEpUTE HEOOXOMUMBIH KypCOPHBIN PeXHUM (IO YMOITYAHHIO

OTKJIFOYCHO), 3aTeM HAXAaTHEM HA PYYKy YIPaBICHUS IOATBEPAUTE NAHHBIA BEIOOP.

JocTynHble pesKUMBL: PyYHOM, OTCIIEKUBaHUE, aBTOMAaTUUECKOE U3MEPEHHE.
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Py4Hoil pe:kum

B nmanHoM pexxnMme MmosBATCS IBa Kypcopa. Bwl MokeTre Bpy4YHYIO OTPETryIHpOBaTh Iapy
3HaueHnd X (wim Y), BHYTPHUKYypcOpHOe Tpupamierne X (Miu mpupaimeHue Y), a Takke
0o0paTHyI0O BEJMYMHY MPUPALICHUS X B BONHE HCTOYHHKA KYPCOPHOTO H3MEpPEHHS
(CH1-CH4 nnu MATH).

Haxwmure — KypcopHslii pexxuMm — “PyuHoii”, BKIIOUMTE (YHKIHUIO
PYYHOTO KYypCOPHOTO H3MEpPEHHs, B JIEBOM BEpXHEM YINy JKpaHa OyayT OTOOpakeHBI

Ppe3ynbTaThl U3MEPEHUH, KaK II0Ka3aHO Ha PUC.:

GO0ms
5.0 Hz

® 3payenne X Wi Y no3unuu Kypcopa A (AX): 3a OCHOBY 3HadeHusi X Oepercs
MO3HLIUS TPUITEPA, 32 OCHOBY 3Ha4CHUS Y OEpeTcs TOUKa 3a3eMIJICHHS KaHaa.

® 3pavenne X wim Y mnos3unuu kypcopa B (BX): 3a ocHOBy 3HaueHus X Oepercs
MO3HLIUS TPHUITEPA, 32 OCHOBY 3Ha4CHHUS Y OepeTcs TOUKa 3a3eMIICHHS KaHaja.

® [Opu30HTAIbHOE WM BEPTHKAIBHOE PACCTOSHUE MEXIY KypcopoM A U Kypcopom B
(BX-AX nmu BY-AY).

® (OO0parHas BelIWYKMHA TOPU3OHTANBHOTO PACCTOSHHUS MEXIY KypcopoM A U Kypcopom B

(W/dX)).

HpI/I HCO6XOZ[I/IMOCTI/I O3HAKOMBTECH C HIDKECICAYIOINUM IIOIIaroBbIM OIMCAHUEM

crioco0a U3MEHEHUsI TapaMeTPOB KYPCOPHBIX H3MEPEHUI B PyUYHOM PEKIME.

1. BbiOop THHA Kypcopa

Haxap na knaBumry Tum, Beioepute “X” wnm “Y”. Kypcop X mpezacraBieH OomHON
CIUTOIITHOM BEPTUKAIBLHOM JIMHUEH (Kypcop A) U OJJHOW MYHKTUPHOUN BEPTHKAILHON JIMHUEH
(xypcop B), wamie ucmonp3yercss Ui M3MEpEHHs IapaMeTpoOB BpEeMEHH, a Kypcop Y
MIPEJCTaBICH OAHOM CIUIOIIHOW BEpTHKAIBHOW JTUHHEH (Kypcop A) M OJHON MyHKTHPHOH
BEpTUKaJIbHON NuHUEH (Kypcop B), wamie wucnonb3yeTcst Uisi W3MEPEHUs TapaMeTpOB
HaIpPsDKeHHUS.
2. BbI0op HCTOYHNKA U3MepPeHHUid

Haxas na wraBuiry MCTOMHMK, BhiOepuTe curHaji ananorosoro kaxHama (CH1-CH4)

WM pe3ysbTaTa MateMaTudeckux BeraucieHuin (MATH) i npoBeneHus H3MEpPSHHIA.
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3.

PeryanpoBanne no3ummn Kypcopa (00patute BHUMaHUE, HENPEPHIBHO HAXKUMAs HA

PYUKy yHnpaBieHUs O , BBI Takke MOXKETE MEPEKITIOUUTD TEKYIIYIO TTO3HIIUIO Kypcopa)

PerynupoBanue xypcopa A: Haxmute Ha kinasuinry Kypeop A, mpu momormwn O

OTpErylnupyiTe MO3ULUI0 Kypcopa A, B IPOLECCE PErYIUPOBAaHUSA PE3YIbTaThl
U3MEPCHUI OyIyT MEHATHCS B pEaIbHOM BPEMEHH, JOMYCTUMBINA THANa30H HACTPOUKU

OrpaHUyeH Npe/esiaMy SKpaHa.

PerynupoBanue kypcopa B: naxwmwure Ha kinaBumry Kypeop B, mpu nomormm O

OTperynupyiTe MO3ULUI0 Kypcopa B, B Ipolecce perynupoBaHus pe3y/abTaTbl
U3MEpPCHUI OyIyT MEHATHCS B pEalbHOM BPEMEHHM, JOMYCTHMBIA ITHANa30H HACTPOUKU
OrpaHUYEH IIpeeaMH dKpaHa.

OnHOBpeMeHHOE perynupoBaHue KypcopoB A u B: Haxmute Ha knasumy Kypcopsi

AB, pu momomtn 0 mokHO OJHOBPEMEHHO DPErYJIUpOBaTh IO3ULUU KypcopoB A u

B, B mporiecce perymupoBaHUs pe3yiIbTaThl H3MEPEHUH OyIyT MEHSITHCS B PEaIbHOM

BpPEMEHH, IOIYCTUMBIH Juana3oH HaCTPOMKU OIpaHUYEH MpEeienaMy JKpaHa.

4. Boioop equnun n3mepenns 1 ocu X (Y)

Haxxmure knaBumry BplOOp eqwHMIl M3MepeHMsI, HACTPOWTE TOPU3OHTAIBHBIE W

BEPTUKAJIbHbBIE EAMHULIBI U3MEPEHUH 11 KYpCOPHBIX U3MEPEHUH.

Haxap Ha Topu3OHTAJbHBIE €IMHMIIBI M3MEpPEHHsl, MOXHO BbIOpath “c”, “T'm”,

“rpamyc” WM “mporeHT’ .

¢: mociie Beibopa nmanHoi emuHuIbl AX, BX u BX-AX B pesynasratax H3MepeHUi
OymyT BBIpaXKaTbes B “‘cekyHmax”’, a 1/|[dX| - B “repmax”.

I'n: mocne BeIGOpa manHOW enuamMibl AX, BX u BX-AX B pesynbrarax n3MepeHui
OymyT BbIpaXkarbes B “repuax’”’, a 1/|[dX| - B “cexynmax’.

I'panycer: mocne BwiOOpa nmanHoW eamuuilel AX, BX m BX-AX B pesynasrarax
HM3MEpeHU OyAyT BBIpakaThCs B “Tpagycax”. B 3To Bpems, HakaB Ha KJIABHIIY
JAuana3oH HACTPOMKM, BHE 3aBHCUMOCTH OT TEKYIIETO MECTOHAXOKICHHUSI KypCOPOB
A u B, B pesynbratax usmepenuii 3HadeHne AX HezaMeIUTeNbHO U3MEHHUTCS Ha “0°7,
sHaueHrne BX n BX-AX - Ha “360°”. OnHOBpEMEHHO C 3THM Ha DKpaHE MOSBSITCA 2
HEIBIKUMBIX JIMHIH KypCOPOB B Ka4ECTBE CIIPABOYHOM MO3UIIUH.

[Ipouent: mocine BeIOOpa naHHOM emuHUIBl AX, BX m BX-AX B pesynbrarax
M3MEpeHU OyIyT BBIpaKaTbcs B “TIpolleHTax”’. B 3To BpeMs, HakaB Ha KJIABUIIY
JAuana3oH HACTPOMKM, BHE 3aBHCUMOCTH OT TEKYIIETO MECTOHAXOKICHUSI KypCOPOB

A u B, B pe3ynbrarax usMepeHuil 3HaueHne AX HezaMeUIMTeNbHO U3MEeHUTCs Ha “0%”,
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snadeHnss BX u dX - ma “100%”. OgHOBpEMEHHO C 3TUM Ha JKpaHE MOSABATCS 2
HEIBIKUMBIX JIMHIH KypCOPOB B Ka4ECTBE CIIPABOYHOM MO3UIIUH.

Haxmure Ha kiaBuiy BepTHKaJIbHbIE eTHHUIIBI H3MEPEHUH, MOXXHO BBIOPATh “‘CIMHUIIBI

M3MEpEHUsI UCTOYHHKA WU “TIPOIEHTHI .

® Ej. u3M. UCTOYHHKA: MOCIe BbIOOpa ganHoi enuHUIbl AY, BY n BY-AY B pe3ynbrarax
U3MEpeHHU aBTOMATHYECKH OyIyT MPEICTAaBICHBl B €AMHUIIAX H3MEPCHUS TEKYIIETO
HCTOYHHKA.

® [IpomenTsl: mocne BbIOOpa naHHOW enuHHUIBI AY, BY m BY-AY B pesymbrarax
M3MEpEeHUH OyIyT MpelNcTaBIeHbl B “TIpolieHTax”. B 3T0 Bpemsi, Ha)KaB Ha KJIABHIITY
JAuana3oH HACTPOMKM, BHE 3aBHCUMOCTH OT TEKYIIETO MECTOHAXOKJCHHUSI KypCOPOB
A u B, B pe3ynbsraTax usMepeHuil 3HadeHue AY HezaMenIuTenbHo u3MeHurces Ha “0%”,
3HaueHnss BY u BY-AY - na “100%”. OnHOBpEeMEHHO C 3THM Ha SKpaHe MOSBATCS 2
HEIBI)KUMBIX JIMHIH KypCOPOB B Ka4ECTBE CIIPABOYHOM MO3UIIUH.

5. Ilpumep usmepeHuit
Vcnone3yss pydHOH pEXHUM, MPOM3BOAUTCS KypCOPHOE M3MEPEHHE OIHOTO IepHUOoAa
npsimoyronbHoi  BoiHBI  (BX-AX), paBHoro 1 Mc, 4YTO paBHO pe3yJibTaTy

ABTOMAaTH4Y€CKOTr0 USMECPEMECHU I€pHUOaa.

Kypcopuble uszmepenus

ABTOMaTHYECKHUC H3MEPECHUA
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Pesxxum orciexuBaHus

B nmanHoM pexuMme MOSBUTCS OHA WM JIBE MAphl KypcopoB. Bel MoxeTe OTperymupoBarh

JIBE Tapbl KypcopoB (Kypcop A W Kypcop B) Ha moodepenHoe m3MmepeHue 3HaueHHS X W

3Ha4eHHUs Y JIBYX pa3HbIX NCTOYHHKOB. TOUKM U3MEpPEHUI Ha Kypcope A u Kypcope B OymyT
—

MapKUpPOBAaHBl Kak u S coorBeTcTBeHHO. [lpM TOpPH30HTAIEHOM CMEIICHUH

Kypcopa JaHHBIE METKH OyIyT aBTOMAaTHYECKH 3a(UKCHPOBAaHBI HA BOJHE, BO BpeMs

TOPU30HTAIBHOTO PACIIMPEHUS] WM CXKaTHsi JaHHBIE METKH OyIyT OTCIIEeKUBATh

MapKUPOBAHHBIE TOYKH MOCIIEIHETO PETYINPOBAHUS Kypcopa.

Haxwmute Ha [CUrsor] — Pesxkum Kypcopa — “OtcnexxuBanue”, BIJIIOUNTE (QYHKIUIO
KypPCOPHOTO OTCIIEKUBAHUS, PE3yAbTaT U3MEPEHUH OyIeT oToOpakaThCs B JIEBOM BEPXHEM

YOy 9KpaHa, Kak [I0Ka3aHo Ha PUCYHKE.

4.000

® 3payenne X mo3uiuu kKypcopa A (AX): mO3uIUs TpUITEpa B KaueCTBE OCHOBBI
EnuHuIer n3Mepenus - “ceKyHapl” Win “repiubl’” (pu u3MepeHnn curaanoB FFT).

® 3payerne Y mo3uiuu Kypcopa A (AY): Touka 3a3eMIICHHS B KadeCTBE OCHOBBI
Ncnonp3yrorcs eNuHULbI, HACHTUYHbIE EAMHUALAM TEKYILLEr0 HCTOYHHUKA.

® 3payenme X kypcopa B (BX): mosurus Tpurrepa B KadyecTBE OCHOBBI. EJNWMHMIIBI
M3MEPEHUS - “CeKyHIbI” WK “republ’” (Tipu n3mMmepennn curnajioB FFT).

® 3payenne Y mosuiuu kypcopa B (BY): Touka 3a3emiieHHS B KayeCTBE OCHOBBI
I/ICHOHL?)YIOTCH C€AWHUIBI, UACHTUYHBIC CAMHHUIIAM TCKYIICTO UCTOYHHUKA.

® TopusonranbHoe paccTosaue BX-AX mexny kypcopamu A u B.

Ob6parHas BenmuunHa TOpU30HTAIBHOTO paccTosuus (1/|dX|) mexny kypcopamu A u B.
® BeprukansHoe paccrosiaue (BY-AY) mexay kypcopamu A u B.

[Ipu HEoOXOAMMOCTH O3HAKOMBTECh C HIDKECIICAYIOUINM IIOLIATOBBIM ONHCAHHEM
croco0a M3MEHEHMs IapaMETpPOB PYYHOTO peXHMMa KyPCOPHBIX HM3MEPEHHH B pEXUME

OTCJIC’)KMBAHMUA.

® BpIOop HCTOYHHMKA U3MePeH Uil
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Haxmure na xnmaBumy Kypeop A, B kauecTBe HCTOUYHMKAa M3MEpPEHHI Kypcopa A

BbIOepuTe BONMHBI aHamoroBoro kaHaima (CH1-CH4) wnu pesynpraT MaTeMaTHYECKHX

onepanmii (MATH) (TOJBKO YK€ OTKpBITBIE KaHAIbI JOCTYIHBI K BbIOOpY). Takke MOXHO

BEIOpaTh “0e3 Kypcopa”, T.e. He HCIIONIb30BaHHEe Kypcopa A.

Haxxmure na xnasumy Kypecop B, B kauectBe ncrouHuka mamMepeHuit kypcopa B

BbIOepuTe BONMHBI aHamoroBoro kaHaima (CH1-CH4) wnmu pesynpraT MaTeMaTHYECKHX

onepanuii (MATH) (TOJBKO YK€ OTKpBITBIE KaHAIbI JOCTYIHBI K BbIOOpY). Takke MOXHO

BEIOpaTh “0e3 Kypcopa”, T.e. He HCIIONb30BaHue Kypcopa B.

® PeryiupoBaHue NO3MIHMH Kypcopa

(oOparuTe BHUMaHKE, YTO, HEIIPEPHIBHO HAXKUMas Ha PyUYKy YIPaBICHUS O , Bl Taxoke

MOXKETE MEPEKITIOIUTh TEKYITHIA Kypcop)

PerymupoBanue kypcopa A: Haxkmute Ha knasuiny Kypeop A, npu nomormwm O

OTperyupyiuTe MNO3ULMIO Kypcopa A, B IpOLECCE PEryjJupoBaHMs pPe3yabTaTbl
u3MepeHuii OyayT M3MEHSAThCSI B PEAaJbHOM BPEMEHH, JOIYCTUMBIN IHara3oH

PEryaupoBaHus OTPaHUYEH IpeAeIaMy SKpaHa.

PerymupoBanue kypcopa B: naxmwure nHa xnasumy Kypecop B, npu momomm O

OTperyaupyiuTe MO3ULMI0 Kypcopa B, B mpouecce peryaupoBaHMs pe3yabTaTbl
u3MepeHuii OyayT M3MEHSAThCS B PEAaJbHOM BPEMEHHM, JOIYCTUMBIN IHAara3oH
PEryIupOBaHus OTPaHUYEH IpeAeIaMy SKpaHa.

OnHoBpeMeHHOE peryiaupoBaHue KypcopoB A u B: maxmute Ha kinaBumry Kypcopsi

AB, ipu omoru O moxHO OTHOBPEMEHHO OTPEryJIMpOBaTh MO3ULUHU KypcopoB A

u B, B mporecce perymupoBaHUS pe3ylbTaThl HU3MEPEHUH OymyT W3MEHATHCS B
peanbHOM BpeMEHM, JONYCTUMBIM Iuana3oH PEryJupoBaHMs OIpaHUYEH IpeAeamMu

9KpaHa.

BaxHo: BepTHKaIBHBIA Kypcop OyIeT OTCIESKHBATH TOUYKY MapKHUPOBKH B PEalTbHOM

BPEMCHU (T.e. 6y,Z[GT MOMCHTAJIbHO U3MEHATHCA U IBUI'aTbCA BBEPX U BHU3 B COOTBECTCTBUU

C BOJIHOH), TIO3TOMY JaXke, eciu Bbl He OTperylnupoBajy 3Ha4eHHE Kypcopa Y, OHO TakkKe

BO3MOXKHO OyZIeT MEHSATHCSL.
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ABTOMATHYECKHI PeKUM

B omamHOM pexuMe TMOSBUTCS OAWH WM HECKOIBKO KypcopoB. Ilpum momomm
AaBTOMATHYECKOTO Kypcopa BBl MOkeTe MpOM3BECTH H3MEPEHHs IO JI000My MapaMmeTpy
BOJIH U3 24 BuzoB. Ilepen ucnonb30BaHWEM JaHHOTO pexuMa Bam HE0OXOAMMO OTKPHITH,
KaK MUHHMYM, OMH BHJ IapaMeTPOB aBTOMATHUCCKOTO M3MEPEHHsI, KOJTMYECTBO KypCOPOB
OyZeT MEHSTHCS B 3aBUCUMOCTH OT U3MEPSEMBIX IapaMeTpOB.

Haxxmure — Pexum — ‘“ABTOMaTHYECKH”’, KOJUYECTBO KYPCOPOB,
0TOOpaXKEHHBIX HA 3KpaHe, OIpeeNsIeTCs] TapaMeTpaMi W3MEPEHHUH, OTKPBITHIX B JTAHHBIH
MOMEHT (HEOOXOANMOE KOJMYECTBO KypCOPOB B Pa3HBIX IMYHKTAX W3MEPEHUN OTINYACTCA).
Baxno: ecnm mapameTpsl aBTOMaTHYECKOTO HM3MEpPEHHs HE BBHIOpaHBI WIM B HCTOYHUKE
U3MEpPEHUH HEeT BXOJa, Kypcophl oToOpakartbesi He OynyT. Bo Bpemst ropH30HTaIBHOTO

paCLIMPEHNUS W CKaTHS BOIH KypPCOPHI TAKKE OYAyT COOTBETCTBEHHO MEHSTHCS.

Ecam BmocnencTBuu CHOBa OTKPBIBAIOTCS HECKOJIBKO MapaMeTpPOB HM3MEPEHUH, MpHU
IIOMOIIIM KJIaBHUIIIN HapaMeprl ABTOMAaTHYE€CKHUX n3MepeHnﬁ MOXHO MEPEKIII0YaTh
HEOOXOIUMBIC TTapaMETPhI U3 KaK MAKCUMYM 5 OTKPBIBABIIUXCS MTOCIICAHAMU.

Hwmxke w300pakeH mNpuMep aBTOMATHYECKOTO W3MEPEHHS BpPEMEHHM HapacTaHUs
CHUHYCOMJAJIbHOTO CUT'HAJIA.
RIGOL ' ™0 H 1oo0us

Harizontal
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7 IIpOTOKOJILHOE JeKOAMPOBAHME

[Ipy TDOMOIIM TPOTOKONBEHOTO JIEKOMUPOBAHUS IIOJB30BATENb MOXKET JICTKO
O0HAPY)XUTh OHIMOKY, OTpPEryJIMpOBaTh KOMIBIOTEP, YCKOPHUTH MPOIECC pPAa3BHUTHS,
o0ecrneunTh TapaHTUPOBAHHOCTh BBICOKOW CKOPOCTH, BBICOKOA((EKTUBHOTO 3aBEPIICHUS
pabort. IIpoToKonpHOE NEKOAMPOBAHKE SBISETCS OCHOBOW MPOTOKONBHOTO aHAIN3a, TOJIBKO
MPOTOKOJIBHBIN aHAIM3 C MPAaBUIBHON pacii@pPOBKOM MOXKET OBITh MPUHSAT, U TOJBKO MPH
NpaBWIBHONH pacmn(poBKE BO3MOXHO IperoCTaBieHHE Oomblied wHpopMarmu 00
ommnbOkax. DS1000Z cHaOxeH IBYyMs IIMHAMH, MPOU3BOJAIIMMH YaCTO HCIOIB3yeMOe
[POTOKOJIBHOE JIEKOJAMPOBAHHWE BXOIHBIX CHUTHAJIOB aHajoroBeix kaHajoB (CHI1-CH4),
BKJIIOUasl Mmapajiens (cTangapTHas koHpurypanus), RS232 (ommmonno), 12C (onunoHHO),
SPI (ommuonHO). [ToCKOIBKY METOABI HACTPONKH M (YHKIHMH ABYX IIHH IPOTOKOIBHON
pacudpoBKH aOCONIOTHO OJMHAKOBBI, JaHHAs INaBa COACPXKHUT OMHCAHUE TOJIBKO Ha
npumepe Jdexonuposanue 1.

[Ipu sxenaHuM MONYyYUTH MHGOPMALUIO 00 OMIMSIX JEKOTUPOBAHHS O3HAKOMBTECH C

«HQI/IJ’[O)KCHI/[CM A: TONOJHUTEJbHbIH 1€TAJN U ONIIHN».

[Tocne moKynmkW ommuii JAEKOAUPOBAHMS O3HAKOMBTECH C PA3EoM «YIIPaABJIEHNE

OIIMSIMI», TJIE COACPIKUTCS OTMMCAHNE aKTUBU3AIIUN COOTBETCTBYIOIUX OIMIIUH.

ConepxaHue 1aHHOM TIaBbI:

B [TapaJuiejbHoOE JeKOIUPOBAHHE

B JlexoaupoBanue/lexonupoBanne RS232 (onumoHH0)

B JlexonupoBanue /lexoauposanue SPI (onumnoHHo)
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[MapajuienbHoOE JeKOAMPOBAHUE

[MapanmnensHass mmHa o0Opa3yeTcss W3 KOMOWHAIMM JIMHAM CHHXPOCHTHANIa U
nHpopManmoHHON NmHUHM. Kak mokazaHo Ha HmkecnemyromeM pucynke, CLK sBusercs
nuHueW cuHXpocurHana, Bit0 w  Bitl saenstorcs 0-piM OutoM W 1-bIM  OuUTOM

HH()OPMAIMOHHON THHUN COOTBETCTBEHHO.

CLK

Ocunnmorpad IpoU3BOIUT AUCKPETH3ALMIO TAaHHBIX KaHAJOB Ha MepeaHeM (poHTe,
Ha 3a7HeM (pOHTE WIM IepeAHeM M 3agHeM (POHTaX CHHXPOCHTHAla, a TakXke B
COOTBETCTBUHU C 3aJlaHHBIM IIOPOTOBBIM YPOBHEM OIpENeNsIeT KaXKAyl0 TOUKY JaHHBIX B

KayeCcTBe JIOTHYeCcKoM ““1”° muim jtjoruyeckoro “0”.

Haxas na MATH|>lexonupoBanue 1->Iexonep, Boibepure “IlapanienbHbiii”, 310

IMO3BOJIMT BKIIFOYUTH U HA4YaTh OCYIIECTBJIICHUEC Q)YHKHI/II/I napaJiuiC€JIbHOTO ACKOAUPOBaHUA.

1. Haxwmure Ha wiaBumy JlekoauMpoBaHHe, BKIIOYHTE WIH BBIKIIOUATE (YHKIHIO

paciuppoBKH.

2. Hactpoiika quann cuaxpocurnana (CLK)

® Haxa na wmaBumy CLK, Beibepute moboit kanan (CH1-CH4) B kadectse
KaHaa CHHXpocHrHama, BeiOpaB “OFF”, He HYXHO NPOM3BOAUTH HACTPOHKY
KaHaJla CHHXPOCHT'HAJA.

® Haxa Ha KkiaBuiry @POHT, BHIOCpUTE NPOBEICHHE TUCKPETHU3ALMH TAHHBIX
KaHaJa Ha nepeHeM (ppoHTe, 3aHeM (QPOHTE WK MEepeTHEM U 3aiHeM (hpoHTax
CHHXPOCHWI'HAJla, €CIM KaHaJl CHHXpPOCHTHajla HE BBIOpaH, BO BpeMs
JEKOOMPOBAHMS IUCKPETH3anus OyIeT IPOXOIUTh MHPH H3MEHEHUH JaHHBIX

KaHaJia.

3. Hactpoiika nH(pOpMAITMOHHON TUHUH

® Hacrpoiika OUTHOCTH IIWHBI
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Haxxap na xnaBunry BHTHOCTH IIMHBI, TPOM3BEINUTE HACTPOWKY IMUPHHBI JTAHHBIX
napaJuIeIbHOM IUHBI, T.€. YUCIIO OUTOB JaHHBIX KaXKa0ro Kaapa. [To ymomuanuro 3to 1,
MaKCUMaIIbHO MOXHO HacTpouTh 20 6uroB (Bit0, Bitl...Bit19).

® OmnpeneneHne KaHaIa JaHHBIX TSI KKJ0T0 OHTa.
ChHavana, HaxxaB Ha kiasuiny Bit X, BeiOepure HeoOxomuMmbiii OuT Kanama. Ilo
yMmordaHuio 31o 0, pezen BO3MOKHOM HACTPOWKH BCeTla MEHbIIe Ha 1, yeM OUTHOCTh
mmHbL. K mpuMepy, eciau OUTHOCTH MuHBI paBHa 20, To MOKHO BBIOpath 0, 1...19.
3areM, Ha)kaB Ha KinaBuiry KaHajd, ycTaHOBHTE HCTOYHMK KaHaja Uil BHIOPAHHOTO
6ura B Bit X.

4. Hactpoiika mopora aHaJOoroBoro KaHaja
Jis pasnwuus storudeckoit “1” u jormueckoro “0” HEOOXOIMUMO HACTPOUTH YPOBEHB
mopora ans kaxmoro kaHama (CHI-CH4), korma amrumdtyna curHaia Oouiblie

33/IaHHOTO 3HAUEHUs, ornpenaensiercs “1”, B mpoTuBHOM ciy4ae “0”.

/ YpoBeHb nopora
0 | 0

Haxxmure MATH-> Onumn 1ekoqupoBaHusi—> ABTOMATHYECKHI MOPOT, BKIIIOUUTE

WJIN BBIKITIOUYUTEC Q)YHKHI/IIO ABTOMAaTH4€CKOTO Imopora.

[Tpu BKIrOUEHUHM TIepe]] KaxIoi pacimdpoBKoi pudOp MPOU3BEIET aBTOMATHYECKUHN
pacdeT [eHTPaTIHHON TOYKH HA OCHOBAHUM F€OMETPUIECKON MO3UITNH TEKYIIEH BOIHBI

B Ka4€CTBEC HOpOFOBOﬁ BCIIMYMHBI KAXXIO0T'0 KaHaJia.

[Ipu otknrouennn Bwr moxere, HaxkaB Ha kimaBumy HacTpolika mopora, OTKpHITH
MEHIO HACTPOWKH MOPOroBoil BenuuuHbl. 1o otnensHOCTH, HakuMas kiaBuim CHI,
CH2, CH3, CH4, npu nomomu 4 HACTPOMTE MOPOTOBEIC BEIMYHUHBI JUUISI KOKIOTO
kaHaima. HaxaB Ha wimaBumy 50%, Bpy4yHYH0 HACTPOWTE TEKYIIYIO ITOPOTOBYIO

BEIMUYUHY B KauecTBe 50% reoMeTpuueckoi MO3UIMU TEKYIIEH BOJIHBL.

5. Hacrpoiika mapameTpoB, HIMEIOIIUX OTHOIIEHHE K OTOOPAKESHHUIO
® Haxar Ha knaBumry Popmar, BbeiOepuTe QopMar OTOOpaKEHUS IIUHBI:

mecTHaauarcpuyHas CuUCTEMa CYHCICHUA, MACCATUYHasA CHUCTEMA, JABOWYHAA
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cuctema wim ASCII umun LINE. Baxno: dopmar LINE oroGpaxaer peanbHOe
mudpoBoe 3HAYCHHE IMPU MOMOIIM IBOMYHON CHCTEMBI CUHCICHHS, a TOPSIOK
COBIIAJAET C MOPSAKOM Mepefayd MHHbBI. J[aHHBIN peXxuM JAeHCTBUTENEH TOJIBKO
JUTS TIOCTIEIOBATENbHON IIMHEI, TOCKOJIBKY IIOCIEA0BATENIbHAS [ITMHA HMEET YacTH
outoBoro mopsaka LSB m MSB, ecnu OWTOBBIH MOPSAAOK IIMHBI BHIOpaH Kak
MSB, dopmar LINE Gyner cooTBeTCTBOBATh IBOMYHOM CHCTEME CUUCIICHHUS.

Haxwmure knapumy Iosmmmsi, npu momoun 42 MOKHO OTperymmposarh

MO3UIUIO BEPTUKAJIBHOT'O 0T06pa>1<eH14;1 IIHUHBI.

6. Koudurypamus gekorupoBanus

Haxwmure Ha knaBumry KoHdurypanmsi, OTKpoiiTe monMeH KoH(Hrypamun

JIEKOTUPOBAHUSI.

Haxvure na xnaBumy OtoOpakeHHe METOK, BKIIOYMTE WM BBIKIIOUNTE
(GyHKIMIO OTOOpakeHWsT MeTOK. [Ipu BKIIFOUEHHMM METKH INHHBI OyAayT
0TOOpaxXaThCsl B BEPXHEH JIeBOW YacTH MIWHBI (MPH BKIIOYCHHOM OTOOpaKSHUH
LIUHBI).

Haxvure Ha kmaBumy QQToOpaskeHMe IIMHBI, BKJIIOUYWTE WM BBIKJIIOYNATE
¢dbyHkIuoo oTOOpakeHUs MIMHBL [Ipw BKIIFOYCHMH IIMHA OyJeT OTOOpakaThCs B
BEepXHEH YacTH 3KpaHa, BBl MOXETe OTperymupoBaTh MO3UIMIO BEPTUKAIBHOTO
0TOOpaKeHHS IMIKUHBI TP TOMOIIX KinaBuiy [lo3uius.

Haxmure na xnaBumry OtoOpaxkeHue ¢opmara, BKIIOYHTE WIM BBIKIIOUNTE
¢bynknuto orobpakenust (opmara. [Ipu BKIIOYEHWH cIIpaBa OT METOK Oyner
otoOpaxxkaThCcst (opMaT OTOOpaKEeHHsS TeKylled ImWHBI (IPU BKJIIOYCHHOM
0TOOpaXEHUH IIWHBI), BB MOkeTe HACTPOUTH (OpMaT OTOOpaKCHUS LIUHBI MPH
oMoy kiaBuiy @opmar.

Haxxmure nHa kmaBumry OToOpakeHue OMTHOCTHM, BKJIIOYMTE WM BBIKIIOUWTE
(byHkuo orobpakeHus OuTHOCTH. [Ipu BKITFOUSHHUH CIIpaBa OT OMTOBOTO TOPSIIKA
Oyzmer oToOpaxaTbcsi OUTHOCTh TEKYIICH IMIMHBI (ITPH BKIIFOYEHHOM OTOOPaXCHHUU
MHUHBI), BB MOXeTe HacTpOUTh OWUTHOCTh IIMHBI IPU IOMOIIM KJIABUIIU
BuTHOCTH IIMHBI.

Haxwmure Ha kiaBuiry CTOYHMK JAHHBIX, MOXXHO BBIOpATh “‘TEOMETPUYECKYIO
MO3UIINI0 JIUCIUIesT” WM “NaHHble BHYTPEHHEW MaMsITH B Kaue€CTBE MCTOYHUKA
TAHHBIX.

Haxmure ©Ha wmaBumy JIuana3oH AeKOIUPOBAaHMSI, MOXHO BBIOpaTh
“MaKCUMaIIbHBIA” wiu “HacTpoiika”. Ilpu BbIOOpe ‘“MakCHMAaNbHBIA~ JHAara3oH

pacuidpoBKH OMpenenseTcs B 3aBUCHMOCTH OT TeKyIiero MCTOYHMK JAaHHBIX;

nmociie BeIOopa “HacTpoiika”, HaxxaB Ha kiapuiry HadaabHasi TOUKa, HE00X0IUMO
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HACTPOUTh HaYaJbHYIO TOYKY Paciiu(pOBKH, JOIMYCTUMBIA TUAITa30H HACTPOUKH
cocrasmsier ot 0 g0 “koHeuyHas Touka-1”; HaxaB Ha kinaBuily KoHeuHasi TOUKa,
HEOOXOMMO HACTPOUTH KOHEYHYIO TOUKY pacIiii(pOBKH, JOMYyCTUMBINA JAHANa30H

HacCTPOMKH COCTAaBIISIET OT “HavdaibHas Touka+t1”’mo 1199.
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lexonnpoBanue RS232 (onuuoHHO)

[MocnenoBarenpHast mmHa RS232 o0pasyercss koMOMHAIMEH JIMHUAY TIepeIadl JaHHBIX

(TX) m muanm npuema naHHbIX (RX).

Rx Tx
DeviceA DeviceB
Tx Rx

B npowmsinuiennsix crangaprax RS232 ucnons3yercs “orpuiiarenbHas JOTHKA’, T.€.

BBICOKHUM YPOBHEM SBIISIETCS Tornyeckuit “0, HU3KUM ypOBHEM SIBIIsIeTCs Jlornuyeckas “17.

[To ymomuyanmio RS232 wucmonb3yeT mocnenoBarenbHOCTh mnepenadn  LSB
(LeastSignificantBit, MUHUMAaNbHBIA JCHCTBUTENBHBIM OWT), T.€. CHa4aja MPOUCXOAUT
nepefada Hu3koro Ourta nmaHHBIX. A mpu MSB (MostSignificantBit, makcumanbHBII

JIEHCTBUTENBHBIN ONT) CHa4Yasa MPOUCXOAMT Tiepeada BEICOKOTO OUTa JaHHBIX.

2 2| 9 e | @ @ @ @ | o | zg|lg | ® @ |®|®
= | & = | = = | = = = = | = = | = = | = = =
o = N w & o1 [e] ~ ~ [o)] [6)] R w N [l o
t t -
Pazpsin 6ut (LSB) Paspsin 6ut (MSB)

B RS232 nns 0003HaueHUs] CKOPOCTH MEpefadd HCIONB3YyeTCs CKOPOCTh Iepenadn
JIAaHHBIX B Oomax (T.e. KOJIMYECTBO IMEpeaydl B OMTax Ha KaXIYH0 CeK.. OUT B CEKyHIY).
Yacro ucnonp3yeMble CKOPOCTH Iepenadu JaHHbIX B O6omax: 2400 out B cek., 4800 Out B
cek., 9600 our B cek., 19200 6urt B cek., 38400 6uT B cek., 57600 6uT B cek. u 115200 6ut B
CeK.

B RS232 HeoOxomuMo HACTPOUTh CTAPTOBBIA OWT, OUTHOCTH JAHHBIX, OUT YETHOCTH
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(110 BBIOOpPY) M CTOMOBBIN OUT JUISI KaXKIOTO Kajpa.

L—rap- EI.-’IT CTO-
I BT gaHHbX no-
4eT- | BbliA

BT HOCTH
Bt

CraproBblii OMT: TIOKa3bIBaeT, B KAaKOE BpEMsl HAa4YHETCA BBIXOJ JAaHHBIX. HacTpoiika
IoJsipHOCTH paBHO3HAYHA HACTPOWKE “‘CTapTOBOTO OMTA”.
IIupuHa 6uTAa: TIOKA3BIBACT PeallbHOE COAEePIKaHUe KOJTMYeCTBAa OUTOB B KaXKIOM Kajpe.

byt yeTHOCTH: IPUMEHSETCS AJIs IPOBEPKU TOUHOCTH IIEPEavy JAHHBIX.

1.  KoHTpOJIb HEYETHOCTH: KOJIMUYECTBO “1”’ M HEUSTHBIC YNCiIa U3 OUTOB TaHHBIX U OUTOB
yetHoct. K mpumepy: mnepemaua 0x55(01010101), Torma B OmTe dYeTHOCTH
HEOOXOIMMO 3aIOJIHUTH 1, YTOOBI MOTYYUTh KOJIMYECTBO HEYETHBIX 1.

2.  KoHTpoJIb YETHOCTH: KOJMYECTBO “1” W YeTHhIE 4YUClia U3 OUTOB JAHHBIX U OWTOB
yetHoct. K mpumepy: mnepemada 0x55(01010101), Torma B OmTe dYeTHOCTH
HEO00X0aMMO 3aroiaHuTh 0.

3. be3 KoHTpoys: eciM HE NPOM3BOAMTH HACTPOHKY, B TMpollecce mepemaqyd OymaeT

OTCYTCTBOBAThb OHT YETHOCTH.

Haxxas Ha MATH > JlexonupoBanue 1> Iexonep, Boibepute “RS232”, 0TKpOETCSI MEHIO
(hyHkmu nexkoqupoBanus RS232.

1. Haxwmure knaBumy J[lekoauMpoBaHHe, BKIIOUNATC WIH BBHIKIIOUUTE (DYHKIIHIO

pacumdpoBKH.

2. Hactpoiika kananoB TX, RX
Haxap na kmaBumry TX, BeiOepute moboii kaHan (CH1-CH4) B kauecTBe KaHaia
nepeqayn, BHIOpaB “BrIkiI.” He HYXHO MPOW3BOAUTH HACTPOWKY TIepelayd KaHaJOB.

AHaNOTUYHBIM METOJIOM MTPOU3BEINTE HACTPONKY KaHama RX.

3. Hactpoiika monasipHOCTH
Haxap Ha xiaBumy IoJsIpHOCTB, BbIOCpHUTE “NOJOKUTENBHAS IMOJSPHOCTH WU
“oTpulaTenbHas MOJMSPHOCTH”, MO YMOJYAHUIO JIEUCTBYET IMOJOKHUTENbHAs MOJSPHOCTD.

Ocmuiorpad Bo BpeMsi paciim(pOBKH BRIOMpaET MepenHuii GpoHT WM 3aJHUN (POHT B
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Ka4eCTBE CTAPTOBOM MO3UIIHH.

4. Hactpoiika ckopoCTH TIepe/adn JaHHBIX B 001ax

HaxxaB na xnaBumry CkopocTh B 004aX, Ipy MOMOIIA O BEIOEpHTE HEOOXOTUMYIO
CKOpPOCTh TIIepelaydl JaHHBIX B 0Oomax, BBl Takke MOXeTe HaXaTh Ha KIABHUIILY
IpenycranoBka u BeIOpats U3 11 BUgoB ckopocteit - 2400, 4800, 9600, 19200, 38400,
57600, 115200, 230400, 460800, 9216000 u 1000000. ITo ymom4anuto aerictyer 9600,

€IMHUIIBI U3MEPEHUS - OUTHI B CEKYH]TY.

5. Hactpoiika pa3psia outa
Haxap Ha xmaBumy Paspsig omta, BeiOepute “LSB” mmm “MSB”, mo ymomvaHuto
nemictByet LSB.

6. Hactpoiika nmakera JaHHBIX
Kak ommcano panee, B8 RS232 HeoOXomuMo HacTpauBaTh CTapTOBBIM OWT, OMTHOCTB
JIAaHHBIX, OUT YeTHOCTH (TI0 BBIOOPY) M CTOIIOBBINA OUT ISl KaXI0T0 Kajpa. “CrapToBblii OUT”
YK€ ONpeJeieH ‘‘HacTpOMKON MOJSPHOCTH, HUXKE OMHCAaH METOA HAaCTPOUKH APYTuX
apamMeTpoB:
® Haxap Ha kiaBuiry BHTHOCTH JAHHBIX, HACTpOWTe OWUTHOCTH JAHHBIX
Kaxgoro kaapa. Jlomyctumo Hactpouts 5, 6, 7, 8 win 9, mo ymoI4aHUIO
nercTByeT 8.
® Haxap Ha kiapumy CTONOBBIH OWUT, HACTPOWTE CTONOBBIA BUJA TIOCHE
JIAHHBIX KaXI0TO Kaapa. Jlomyctumo HacTpouTh 1 OuT, 1.5 Oura mmu 2 6ura.
® Haxas Ha kiaBuiry KOHTpPOJAb 4YeTHOCTH, HACTPOWTE METOZA KOHTPOIA
YETHOCTH TIepelayd JaHHBIX. MOXKHO BBIOpaTb OTCYTCTBHE KOHTPOJL,
KOHTPOJIb HEUETHOCTHU WJIH KOHTPOJIb YETHOCTH.
7. HacTtpoiika moporoB aHaJIOTOBBIX KaHAJIOB
s ompenenenus jorumdeckoi “1” wm yormdeckoro “0” HMIMHBI HEOOXOIUMO 3a/1aTh
TIOPOTOBEI YPOBEHb JUIsl Kaxjoro anaioroBoro kanama (CH1-CH4), korma ammmutyna

CHUTHAaJIa MPEeBbIIIAeT 33/IaHHOE 3HaUYeHUe, onpeaensiercs <17, B ipyrom ciydae - “0”.

| Moporoee

| YPOE€Hb
1
o [ | o
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Haxmure 90nmm JeKOTUPOBAHNS > ABTOMATHYECKHIl MOPOT, BKIFOYNUTE
WUTH BBIKITIOYHTE (PYHKITUIO aBTOMAaTHYECKOTO TIOpOra.

[Ipn BrIIOYEHWW Tepel KaxIAoW pacmm@poBKoi TpuOOp Ha  OCHOBaHUHU
TEOMETPUYECKONH MO3MIIMM  TEKylmed BOJMHBI OygeT aBTOMATHYECKH  BBIYHCIATH
[EHTPAJIBHYIO TOUKY B KaUeCTBE IIOPOTOBOH BEIMUMHBI KaXI0TO KaHaIA.

[Ipu otknrouennn Ber moxere Hakarh Ha kiaBuily HacTpoiika mopora u OTKpHITH
MEHIO HAaCTPOWKH MOPOTOBOM BeauunHbBL. [1o oTmenbHOCTH HaxkuMaiite Ha kiaBuim CHI,
CH2, CH3, CH4 u nmpu nomomu 4 HACTPOWTE MOPOTOBBIC BEIWYHMHBI I KaXKIOTO
kaHana. Haxap Ha xiaBumy 50%, BpydHYI0 HACTPOWTE TEKYIYIO TOPOTOBYIO BEJIMYMHY B
kauecTBe 50% reomMeTpruyeCcKoN MO3UIINY TEKYIEH CUTHANA.

8. Hactpoiika mapaMeTpoB, HIMEIONIMX OTHOIICHNUE K OTOOPaKECHUIO
® Haxar Ha xmaBumy @opMmar, BwiOepuTe (opMar OTOOpaKCHUS  IHHBIL

[IeCTHAIIaTepUYHasl CHCTEMa CUHCICHUS, ACCATHYHAs CHCTeMa, JBOMYHAS CHCTEMA,

ASCII umu LINE. Baxno: ¢popmar LINE orobpakaeT peanbHoe nU(ppOBOE 3HAYCHUE

0oTOOpakaeMOM IIMHBI IIPHW IOMOIIM JBOMYHOM CHCTEMBI CUHCICHHUS, a IOPSIOK

COBITJAET C MOPSAIKOM Iepeaadyu MHUHbL. JIaHHBIA peXUM JEUCTBUTENEH TOJBKO ISt

MOCTICIOBATENbHON IIUHBI, IOCKONBKY IOCICIOBAaTeNbHAas IIMHA WMMEET YacTd

6urtoBoro mopsinka LSB u MSB, ecim OuTOBBIN MOpsIOK IIMHBI BIOpaH Kak MSB,

¢dopmar LINE OyneT cooTBETCTBOBATh JBOUMYHON CUCTEME CUHCIICHUSI.

® Haxas Ha xiasuy Ilo3umms, npu oMo 0 mokHO OTPErylnupoBaTh MO3ULMIO

BEPTUKAJIBFHOTO OTOOPA’KCHMUS IIUHEI.
9. KoHdwurypanus g1eKoqupoBaHUS
Haxwmure Ha knaBumry KoHdurypanusi, OTKpoiiTe MOIMeHI0 KOH(MHUTYpaluu
JEKOMPOBAHMS.
® Haxwmure Ha knaBumy QOTo0paskeHHMe MeETOK, BKJIIOYWTE WM BBIKIIIOYUTE
(GbyHKIMIO OTOOpakeHWsT MeToK. [Ipu BKIIFOUEHHMM METKH IIHHBI  OyAayT
0TOOpaXaThCsl B BEPXHEH JIEBOW YacTH MIWHBI (MPH BKJIIOYCHHOM OTOOpaKSHUH
IITUHBI).
® Haxwmure Ha kinaBumy OtToOpaseHHe INIMHBI, BKIIOYUTE WJIM BBIKIIOUNTE
¢dbyHkIMoo oTOOpakeHUs MIMHBL [Ipw BKIIFOYCHHMH IIMHA OyJeT OTOOpakaThCs B
BEepXHEH YacTH 3KpaHa, BBl MOXETe OTperymupoBaTh MO3UIMIO BEPTUKAIBHOTO
0TOOpaKeHHS IMIUHBI TP TOMOIIHM KinaBuiy [lo3uius.
® Haxwmurte Ha knaBuinry OtoOpakeHue (opMara, BKIIOUYNWTE WM BBIKIIIOUYUTE
¢bynkuuto orobpaxkenust (popmara. [Ipu BKIIOYEHUHM cIIpaBa OT METOK OyneT
oroOpaxkarbcss (opMar OTOOpakeHUS TEKylledW MUHBI (TpU  BKIOYECHHOM

oToOpaKeHHH MUHBI), Bel MOxeTe HacTpouTh GopMar oTOOpakeHUs HIMHBI TPU
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oMoy kiaBuiy @opmar.

® Haxwmute Ha kiaBuiry OToOpaskeHHMe OMTHOCTH, BKIIOUMTE WM BBIKIIIOYUTE
¢byHknuo orobpakeHus OuTHOCTH. [Ipy BKITFOUSHHUH CIIpaBa OT OMTOBOTO TOPSIIKA
Oyzmer oToOpaxaTbcsi OUTHOCTh TEKYIICH IMIMHBI (ITPH BKIIFOYSHHOM OTOOPaXCHHUU
mHHBEI), BBl MOXeTe HacTpOUTh OWUTHOCTh INMHBI IPU IOMOIIM KJIABUIIU

OTo0pakeHne OMTHOCTH.

® Haxwmurte Ha knaBuiny OToOpaskeHWe HIMPHWHBI, BKJIIOYUTE WM BBIKIIOUHTE
¢yHKIMIO OTOOpaskeHHsl MMPHHBEL [IpW BKIIOYEHWM IIMPHHA TAHHBIX Ka)KIOTO
Kagpa OymeT oToOpaxkaThCsl CIpaBa OT OTOOpakaeMoro paspsjga oOura (mpu
BKJIIOUCHHOM OTOOpa)KeHWHM IIMHEI), BBl Takke MOKeTe MpHU MOMOIIM KIaBUIIH
BuT JaHHBIX HACTPOUTH IIUPHHY JAHHBIX IS K&KIOTO Kaapa.

® Haxwmure Ha kinapuily MCTOYHHUK JaHHBIX, MOXKHO BBIOPaTh “‘T€OMETPHUYECKYIO
MO3UIINI0 JIUCIUIesT” WM “NaHHble BHYTPEHHEW MaMsITH B Kaue€CTBE HCTOYHHUKA
TAHHBIX.

® Haxmure Ha xmaBumry Jluama3oH JAeKogIMpPOBaHMsl, MOXHO BBIOpaTh
“MaKCUMalIbHBIA” WU “HacTpoiika”. [lpu BbIOOpe ‘“MakCHMAaNbHBIA~ JHAaNa3oH

pacudpoBKH OMpenenseTcs B 3aBUCUMOCTH OT TeKyIiero VMCTOYHMK JAaHHBIX;

nociie BeIOopa “HacTpoiika”, HaxxaB Ha kiaBuily HadanabpHasi TOUKa, HE0OX0IUMO
HACTPOUTH HAYAJIBHYIO TOUKY pacuIM(pOBKH, AOMYCTUMBIN IHama3oH HACTPOHKU
cocrasmsieT ot 0 g0 “koHeuHas Touyka-1”; HaxkaB Ha kiaBuiry KoHeuHasi TouKa,
HEOOXOIMMO HACTPOUTH KOHEYHYIO TOUKY PacUIN(pPOBKH, TOIMyCTUMBIA IHana3oH
HaCTPOMKH COCTABIISIET OT “HavaibHas Touka+1” mo 1199.
10. OtobpakeHue OMMUOOK MPH JCKOIUPOBAHUH
Ommbka 3aBeplIcHAs Kaapa:
O3HagaeT BO3ZHUKHOBCHHE OIMIMOKHM, KOTAA YCIOBUS 3aBEpIICHHS Kajapa HeE
VAOBIETBOPSIIOT. Koryla CTOMOBBINM OMT HACTPOEH Kak 1, €Ciii CTOMOBBIN OUT He JocTHraer 1,

MOSIBUTCS MHPOpMaIus 00 ommuodke “7”.

R e N e B B P, - B S

10111 10110/ i 10010

CromoBbiii OuT MeHee 1 6ura

OmmnbKa 4eTHOCTH:
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Nudopmanus 06 ommbke “?” MOABUTCS MPH OOHAPYKEHUH ONIMOKK OMTa YETHOCTH BO
Bpemst paciudpoBku. K npumepy: oTpe3ok mnepeqayd HACTPOSH 0e3 KOHTPOJ, JeKomep

HaCTPOCH Ha HEUYCTHBIN KOHTPOJIb, TOTAA NOABUTCA HUKCCIICAYIOIIas OIIMOKA YETHOCTH:

(10111, LSB)

101108

bur uetHoctu o6HapyxuBaer 0

Cpenu 3toro B 10111 gannbix 5 6uT comepkutcs (1) HedeTHOE Yrcio 1, OUT YETHOCTH
JIOJDKEH paBHATHCS 1, HO oOHapykeHHbIH Ha TX Out wetHocTH paBeH 0, 3TO MpHBENO K
BO3HUKHOBEHHIO OIIHOKK KOHTPOJISL.

BaxkHo: KOrma mpu JEKOMUPOBAaHHWH OJHOBPEMEHHO OyayT OOHapyKeHbI OIInoOka

3aBEpIICHUS KaJipa U OMMUOKa YETHOCTH Kajpa, OyayT OTOOPaKSHBI 2 OITHOKH.

1110 » 01

OmnOka 3aBeprreHus kaapa — Omribka 4eTHOCTH Kajpa
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JlexonupoBanue [12C (onuuoHHO)

[MocnenoBarensHast muHa [2C chopMupoBaHa KoMOWHAIMEH JIMHUU CHHXPOCHTHAJIA
(SCLK) u muann nansabeix (SDA).

SCLK A2

Device A0
SDA

Host

SCLK
SDA u

SCLK: guckpermzamust SDA mpou3BoguTCS Ha TIEepeJHEM WM 3aaHeM (poHTe

CHUHXpOCHUT'HAJIA.

SDA: 0003Ha4aeT KaHaI JaHHBIX.

Haxxmure [MATH- NexoaupoBanune 1->Jlexonep, Boibepute “I12C”, OTKpOETCS MEHIO
(ynkuuun nekonuposanus 12C.

7. Haxwmunre Ha kmaBumry JlekogumpoBaHHe, BKIIOYHTE WIH BBIKIIOYATE (YHKIHIO

JIEKOJTUPOBAHUSI.

8. Hactpoiika CLK
Haxas na knaBunry CLK, BeiOepute mo6oii kanan (CH1-CH4) B kauecTBe HCTOYHHKA

KaHaJla CHHXpOCHT'HaJIa.

9. Hactpoiika SDA
Haxas Ha xmaBuny SDA, BeiOepute mo6oii kanan (CH1-CH4) B kauecTBe HCTOYHUKA
KaHaJa IaHHBIX.

Baxno: HaxaB Ha kiaBuiry IlepecTaHOBKa, MOKHO IEPEKIIOYUTH MEXIY COOOM
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WCTOYHHKH KaHaJa CHHXPOCUTHAIA M KaHaJla JAHHBIX.

4. Hacrpoiika MoporoB aHaJOTOBBIX KaHAJIOB
Jus ompenenenus norudeckod “1” u jormdeckoro “0” muHBI HEOOXOAMMO 3a1aTh
MTOPOTOBBIN YPOBEHbB IS KaXI0T0 aHajmoroBoro kanana (CH1-CH4), korna amrintyna

CUTHaJIa MPEBBINIACT 33JaHHOE 3HAYCHHUE, onpeaensgercs <17, B npyrom ciydae - “0”.

| Moparoeeid

| YpPOEEHE
o e

Haxxmure MATH-> Onumn 1ekoqupoBaHusi—> ABTOMATHYECKHIl MOPOT, BKIIIOUMTE

WJIN BBIKITIOUYUTEC Q)YHKL[I/IIO ABTOMAaTHU4Y€CKOTO Imopora.

[Ipn BrIIOYEHWH Tepel KaxaoW pacmm@poBKoi TpuOOp Ha  OCHOBaHWUHU
reOMETPUYECKOH TIO3MLUM TEKyIled BOJNHBI OyIeT aBTOMAaTHYECKH BBIYHCIIATH

HCHTPAJIbHYIO TOUKY B Ka4€CTBC HOpOI‘OBOfI BCIIMYMHBI KAXKJ0Iro KaHaja.

[Ipu otkmrouennn Ber Mmoxere Hakarh Ha kiaBuily HacTpoiika mopora u OTKpBITH
MEHIO HACTPOWKHU MOPOroBOM BeMMUYWHBL. [0 OTAENTFHOCTH Ha)KMMaWTe Ha KIIaBHILIU
CH1, CH2, CH3, CH4 wu npu nomoniu 4 HACTPOITE MOPOTOBEIC BETUYMHBI IS
Kaxporo kaHama. HaxkaB Ha wmaBumty 50%, BpydHYH0 HACTpOWTE TEKYIIYIO

IIOPOrOBYIO BEIUUUHY B KauecTBe 50% reoMeTpuueckoi NO3ULKHY TEKyIIel CUrHaIa.

5. Hactpoiika mapaMeTpoB, HIMEIONIMX OTHOIICHHUE K OTOOPaKCHUIO
Haxap ©a kiaBumry @opmar, BbeiOeputre (Gopmar OTOOpaKEHHS  IIUHBL:
IIeCTHAIaTepUYHasl CHCTEMa CUHCICHUS, ACCATHYHAs CHCTEMa, JBOMYHAS CHCTEMA,
ASCII umu LINE. Baxno: ¢popmar LINE orobpakaeT peanbHoe nU(ppOBOE 3HAYCHUE
oTOOpakaeMOM IIMHBI IMPU TOMOIIM IBOMYHOM CHCTEMBI CUHCICHHUS, a IOPSIOK
COBIIZACT C MOPSAIKOM Iepeaadyu MHUHbL. JIaHHBIA peXUM JEUCTBUTENEH TOJBKO st
MOCTICIOBATEIbHON IIUHBI, IOCKONBKY IOCICIOBAaTeNbHAas IIMHA WMEET YacTu
6urtoBoro mopsinka LSB n MSB, eciu OuTOBBIN MOpsIOK IMHBI BEIOpaH Kak MSB,

¢dopmar LINE OyneT cooTBETCTBOBATh JBOUMYHON CHUCTEME CUHCIICHUSI.

Haxas Ha wiaBumy IMo3umms, npu noMoLIu 0 mokHO OTPErylnupoBaTh MO3ULMIO

BEPTUKAJIBFHOTO OTOOPa’KCHMS IIIMHEI.
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6. KoHudurypanus gexkonupoBaHus

Haxmure Ha knaBumry KoHdurypanmsi, OTKpoiiTe mMmonMeHI0 KoH(UTrypamun

JIEKOTUPOBAHUSI.

Haxvure na xnaBumy OtoOpakeHHe METOK, BKIIOYUTE WM BBIKIIOUNTE
(GyHKIMIO OTOOpakeHWsT MeTOK. [Ipu BKIIFOUEHHMM METKH INHHBI  OyAayT
0oTOOpaxXaThCsl B BEPXHEH JIEBOW YacTH MIWHBI (MPH BKIIOYCHHOM OTOOpaKSHUH
LIUHBI).

Haxmvure nHa kmaBumy QOQToOpaskeHMe IIMHBI, BKJIIOUYMTE WM BBIKJIIOUNATE
(dbyHknuoo oToOpakeHUs: MIMHBL [Ipw BKIIFOYCHMH HIMHA OyJEeT OTOOpakaThCs B
BEepXHEH 4acTH 3KpaHa, BBl MOXETe OTperymupoBaTh MO3UIMIO BEPTUKAIBLHOTO
0TOOpaKeHHS IIKUHBI TP ToMOIIH KinaBuiy [lo3uius.

Haxmure na xnaBumry OtoOpaxkeHue ¢opMara, BKIIOYHTE WIM BBIKIIOUNTE
¢dbynkuuto orobpakenust (popmara. [lpu BKITIOYEHUH cIIpaBa OT METOK Oyner
otoOpaxxaTbCsi (opMaT OTOOpaKECHHUsS TeKylled IHUHBI (IPU BKJIIOYCHHOM
0TOOpaXEHUH IHHBI), BB MOkeTe HACTPOUTh (OpMAaT OTOOPaKCHUS LIUHBI MPH
oMoy kiasuiy @opmar.

Haxmure nHa kmaBumry OToOpa:keHue OMTHOCTHM, BKJIIOYMTE WM BBIKIIOUWTE
¢byHkuo orobpakeHus OuTHOCTH. [Ipu BKIIFOUCHHH CIIpaBa OT OMTOBOTO MOPSIIKA
Oyzmer oToOpaxaTbcsi OUTHOCTh TEKYIICH IMIMHBI (ITPH BKIIFOYEHHOM OTOOPaXCHHUU
mMHBI), BBl MOXeTe HacTpOUTh OWUTHOCTh IIMHBI IPU IOMOIIM KJIABUIIU
Oro0paskeHne OMTHOCTH.

Haxmvure na knaBumry OToOpakeHHe IIMPUHBI, BKIIOYUTE WM BBIKIIOYHATE
¢yHKIMIO OTOOpaskeHUsl MMPHHBEL [IpW BKIIOYEHWH MIMpPHHA TAHHBIX Ka)KIOTO
Kagpa OymeT oToOpaxkaThCsl CIpaBa OT OTOOpakaeMoro paspsjga oOura (mpu
BKJIIOUCHHOM OTOOpa)KeHWHM IIMHEI), BBl Takke MOXeTe MpHU MOMOIIU KIABUIIU
BuT JaHHBIX HACTPOUTH IIUPUHY JAHHBIX IS K&KIOTO Kaapa.

Haxwmure Ha kiaBuiry ICTOYHMK JAHHBIX, MOXXHO BBIOpATh “TEOMETPUYECKYIO
MO3UIINI0 JIUCIUIesT” WK “NaHHble BHYTPEHHEW MaMsITH B KaueCTBE HCTOYHHUKA
JAHHBIX.

Haxmure ©Ha wmaBumy JIuana3oH AeKOIUPOBAaHMSI, MOXHO BBIOpaTh
“MaKCUMaIIbHBIA” wiu “HacTpoiika”. Ilpu BbIOOpe ‘“MakCHMAaNbHBIA~ JHAara3oH

pacundpoBKH OMpenenseTcs B 3aBUCHMOCTH OT TeKyIiero VMCTOYHMK JAaHHBIX;

nociie BeIOopa “HacTpoiika”, HaxkaB Ha kiapuily HadanabHasi TOUKa, HE0OX0IUMO
HACTPOUTh HAYAJIBHYIO TOUKY pacuIn(pOBKHU, AOIMYCTUMBIN IHamma3oH HACTPOHKU
cocrasmsier ot 0 g0 “koHeuyHas Touka-1”; HaxaB Ha kinaBuily KoHeuHasi TOUKa,

HEOOXOIMMO HACTPOUTH KOHEYHYIO TOUKY PacIIN(pPOBKH, TOIMYyCTUMBIA qHana3oH
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HaCTPOMKH COCTAaBIISIET OT “HadaibHas Touka+t1”’mo 1199.

1. Hudopmarus 06 agpece BO BpeMs IEKOAUPOBAHUS
B namsbIX ombHoro kaapa mmHbl [12C comepxkwutcs uHpOpMamus o0 ampece, Tpu
MOMOINM CHHETo Oyioka oToOpakaercs aipec ID, B Onoke ID maHHBIX TpH TTOMOIIA
“Write” obo3HauaeTcs HanMcaHue aapeca, “Read” obo3HavaeT uTeHHe aapeca.
Haxap Ha knaBuiry Peskum aapeca, MOXHO BbIOparh “0ObI4HBIN” win “R/W”, npu

BbeIOOpe “R/W” comepxkameecs B BUTHOCTH jAaHHbIX ‘“Utenue/3amuce” Oyner

SABJIATHCA 4aCTbIO 3HAYCHUS aJipeca.

T T e T T P T

Korma ACK (ACKnowledgeCharacter, 3HaK MOOTBEpKIEHHUS) HE JIOCTATOYEH,

MOSIBUTCS MHPOpMAIUs 00 omuoKe “?”, Kak MOKa3aHO Ha HIKECIIEAYIOIIEM PHCYHKE.

FEEE PR PR T PP EER PR R P

ACK=1
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JlexonupoBanue SPI (onmuuoHHO)

[MocnenoBarenpHast mmHa SPI oOpasyercs komMOWHAIMeW JIMHUU CHHXPOCHTHAJIA
(SCLK) u muann nansabeix (SDA).

Host Device
SDA SDA
SCLK
SCLK SCLK
[

SCLK: muckperuzaius SDA Ha niepeHeM U 3alHeM (POHTE CHHXPOCHTHAIA.

SDA: 0003HayaeT KaHaJl JaHHBIX.

Haxxmure MATH > Iexonupoanue 1->/lexoaep, BoiOepute “SPI” s BKIIOUCHHUS
(ynakumun nexkomupoBanus SPI.

® Haxwmure kmaBumryy JleKoqupoBaHWe, BKIIOYHTE WM BBIKIIOUUTE (QYHKIUIO

ACKOOAUPOBaHUA.

® Hacrpolika pexxuma JeKOAUPOBAHUS

Haxwmure Ha knaBuiry Pexxmm, npousBenuTe HACTPOWKY peknma pactmdpoBku SPI,
MOXHO BbIOpath “CS” unmm “raiim-ayT”.

CS: korna nvHUs BHIOOpa yMIia OyneT neidcTBUTeNbHO, muHa SPI OymeT nmpousBoauTh
JIMCKPETU3ANNI0 TUHUK JaHHBIX BO Bpems uameHennit SCLK. Tlocne BeiOopa gaHHOTO
pexxuMa Haxxkmute Ha kinaBuiry CS, Beibepure nroboit kanan (CH1-CH4) B xauecTBe
KaHaia BeIOOpa umma. [lpm BeIOOpe “OFF” HacTpoiiky KkaHajga BbIOOpa 4wIa
MIPOM3BOAUTH HE HYXKHO.

TaiiM-ayT: mepen HaCTpoWKoi ocumuiorpada Ha ouck JaHHbIX (SDA), HeoOXOaMMBIX
s pactdpoBky, curHan cuHxpoHusanuu (SCL) momkeH OBITh B MUHUMAJIbHOM
BpeMeHH cOoCTOsHUS mpoctos. [locie BeIOOpa JaHHOTO YCIIOBHSA, Ha)KaB HA KIIABHIILY

Taiim-ayT, HacTpoiiTe BpeMs tumuTa B 1uanazone ot 100 ue go 1 c.

® Hacrpoiika CLK
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10.

Haxwmure Ha kiaBuiry CLK, Beibepure mo6oit kanan (CH1-CH4) B kauecTBe kaHaia

CUHXPOHH3AIUH.

Hacrpoiika MISO
Haxwmure Ha knaButry MISO, Beibepure nroboit kanan (CH1-CH4) B kauecTBe kaHaa
naaHbix MISO. [Mpu Bei6ope “OFF” HacTpoiika THHAN JaHHBIX HE TpeOyeTcsl.

Hactpoiika MOSI
Haxwmure Ha knaButry MOSI, Beioepure nro6oii kanan (CH1-CH4) B kauecTBe KaHaIa
naaabeix MOSI. [Tpu Beibope “OFF” HacTpoiika TUHAN JaHHBIX HE TpeOyeTcsl.

Hactpoiika ¢ponra
Haxmure nHa kmaBumry @poHT, Hactpointe nauckperusanuto MISO um MOSI Ha
nepeaHeM wim 3agHeM gponte CLK.

Hacrpoiika nonsipaoctu

Hacrpoiire nonsipuocts nuHuu ganHbix SDA kak (BbICOKH#T ypoBeHb paBeH 1)

WA (Hu3KHH ypoBeHb 1).
Hactpoiika 6utHOCTH
Haxap Ha knaBuiry BHTHOCTB, HACTPOWTE YMCIIO OMTOB NaHHBIX KaXKIOTO Kapa.

JomycTumblii uana3oH HACTPOUKH OT 8 10 32.

Hacrpoiika pa3psina 6ura
Haxwmure xnaBumy Paspsim 6mTa, BbiOepute “LSB” mnmu “MSB”, mo ymomvaHuto
nericteyer MSB.

Hactpoiika mapamMeTpoB, HIMEIOIIUX OTHOIIEHHE K OTOOPAKSHHIO

Haxap ©a kimaBumry @opmar, BbeiOepute (Gopmar OTOOpaKEHHS  IIUHBIL:
[IeCTHAAIaTepUYHAss CHCTEMa CUHCICHUS, NECATUYHAs CUCTEMa, ABOMYHAs CHCTEMA,
ASCII i LINE. Baxno: ¢popmar LINE otoOpakaeT peasibHOoe U(POBOEC 3HAYCHUE
0TOOpakaeMOi IIMHBI TpPU IIOMOIIM IBOWYHOM CHCTEMBI CUHCIEHHS, a IOPSI0K
COBIMAJAET C MOPSAIKOM Iepenaqyu MUHbI. J[aHHBINA peXUM NEeUCTBUTEIEH TOIBKO IS
MOCTICIOBAaTENbHON IMHBL, TOCKOJNIBKY IOCJIEHOBAaTeNbHAs INHHA HWMEET YacTH
6uroBoro mopsinka LSB u MSB, ecim OMTOBBIN HOPSIOK IIHMHBI BBIOpaH Kak MSB,

topmar LINE OyneT cooTBETCTBOBATh JBOUYHON CHCTEME CUHUCIICHUS.

Haxas Ha wiaBumy Io3umms, npu IOMOLIU 0 mokHO OTPErylnupoBaTh MO3ULMIO
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BEPTHKAIBHOTO OTOOPaKeHNUS IITMHEL.

11. Koudwurypamus I1eKoaupoBaHuUs

Haxmure Ha knaBumry KoHdurypanmsi, OTKpoiiTe mMmonMeHI0 KoH(UTrypamun

JIEKOTUPOBAHUSI.

Haxmvure na xnaBumyy OtoOpakeHHe METOK, BKIIOYUTE WM BBIKIIOUNTE
(GyHKIMIO OTOOpakeHWsT MeToK. [Ipu BKIIOUEHHMM METKH INWHBI OyAayT
0oTOOpaxkaThCsl B BEPXHEH JIEBOW YacTH MIWHBI (MPH BKIIOYCHHOM OTOOpaKCHUH
LIUHBI).

Haxmvure Ha kmaBumy QQToOpaskeHMe IIMHBI, BKJIIOUYWTE WM BBIKJIIOYNATE
¢dbyHknuoo oToOpakeHUsl MMHBL [Ipw BKIIFOYCHHMH IIMHA OyJeT OTOOpakaThCs B
BEepXHEH YacTH 3KpaHa, BB MOXETe OTperymupoBaTh MO3UIMIO BEPTUKAIBLHOTO
0TOOpaKeHHS IMIUHBI TP TOMOIIHX KinaBuiy [lo3uius.

Haxmvure na xnaBumry OtoOpaxkeHue ¢opMara, BKIIOYHTE WIM BBIKIIOUNTE
¢bynkuuto orobpaxkenust (opmara. [lpu BKIIOYEHUH CIIpaBa OT METOK OyneT
otoOpaxkaTbCsi (opMaT OTOOpaKEeHHs TeKylled IWHBI (IPU BKJIIOYCHHOM
0TOOpaKeHUH IHHBI), BB MOkeTe HACTPOUTh (OpMAT OTOOPaKCHUS LIUHBI MPH
oMoy kiaBuiy @opmar.

Haxxmure nHa kmaBumry OToOpakeHHe OMTHOCTHM, BKJIIOYMTE WM BBIKIIOUWTE
¢byHkuo orobpakeHus OuTHOCTH. [Ipu BKITFOUSHHUH CIIpaBa OT OMTOBOTO TOPSIIKA
Oyzmer oToOpaxaTbcsi OUTHOCTh TEKYIICH IMIMHBI (ITPH BKIIFOYEHHOM OTOOPaXCHHUU
mMHBEI), BBl MOXeTe HacTpOUTh OWUTHOCTh IIMHBI IPU IOMOIIM KJIABUIIHU
Oro0paskeHue OMTHOCTH.

Haxmvure na knaBumy OtToOpakeHHe IIMPUHBI, BKIIOYUTE WM BBIKIIOYHATE
¢yHKIMIO OTOOpaskeHHsl MMPHHBEL [IpW BKIIOYEHHM IIMPUHA TAHHBIX Ka)KIOTO
Kagpa OymeT oToOpaxkaThCsl CIpaBa OT OTOOpakaeMoro paspsjga Oura (mpu
BKJIFOUCHHOM OTOOpa)KeHWHM IIMHEI), BBl Takke MOKeTe MpH MOMOIIU KIaBUIIU
BuT JaHHBIX HACTPOUTH IMUPUHY JAHHBIX IS K&KIOTO Kaapa.

Haxwmure Ha kiaBuiry CTOYHMK JAHHBIX, MOXXHO BBIOpATh “TEOMETPUYECKYIO
MO3UIINI0 JIUCIUIesT” WM “NaHHble BHYTPEHHEW MaMsITH B Kaue€CTBE HCTOYHHUKA
TAHHBIX.

Haxmure ©Ha wmaBumy JIuana3oH AeKoOIUPOBAaHMSI, MOXHO BBIOpaTh

“MaKCUMalIbHBIA” WU “HacTpoiika”. Ilpu BbIOOpe ‘“MakCHMAaNbHBIA~ JHAara3oH

pacundpoBKH OMpenenseTcs B 3aBUCUMOCTH OT TeKyIiero MCTOYHMK JAaHHBIX;
nmociie BeIOopa ““HacTpoiika”, HaxxaB Ha kiaBuiry HadanabHasi TOUKa, HE0OX0IUMO
HACTPOUTH HAYAJIBHYIO TOUKY pacuIn(pOBKH, AOMYCTUMBIN IHama3oH HACTPOHKU

cocrasmsier ot 0 g0 “koHeuyHas Touka-1”; HaxaB Ha kinaBuily KoHeuHasi TOUKa,
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0 ITpoToKoIBbHOE IEKOANPOBAHUE RIGOL

HEOOXOIMMO HACTPOUTH KOHEYHYIO TOUKY PacIIM(pPOBKH, TOIMyCTUMBIA IHana3oH

HACTPOMKH COCTABIIACT OT “‘HauanbHas Touka+1”mo 1199.

PykoBoncTso nons3osarens DS1000Z 19



0 KoHTposbHBI CHrHAT RIGOL

8 KOHTpoJAbHBINA CUTHAJ

B mpouecce peasbHbIX H3MEPEHHII MOXXHO MPOW3BECTH CPAaBHEHHE CHrHaja C

00pa3IoM KOHTPOJIBHOTO CHTHAJIA 1 TEM CaMBIM BBISSBUTH IPUYHWHBI HEHCIIPABHOCTEH.
CopeprxaHue 1aHHOM TIIaBhl:

3anvyck dyukuun REF

Boioop ucrounuxka REF

PervinpoBanue oroopaskenus curunajios REF

CoxpaHeHne HAa BCTPOCHHYIO NAMATH

Hacrtpoiika nBera

BoccTaHoBjieHHE KOHTPOJbLHOTO CUTHAJIA

IlepeHoc HA BCTPOEHHVIO WM BHEIIHIOK NAMATH

IlepeHoc u3 BCTPOEHHOM MJIH BHEITHEH MAMATH

PyxoBozncTBo nmonbe3osarenst DS1000Z 1



0 KoHTpoJbHBI cHrHA RIGOL

3anyck ¢pynkuuu REF

B 3o0ne BeprukambHOro koHTposis (VERTICAL) Ha mnepenHeil maHenn HaXMHTE
(YHKIIMOHATBPHYIO KIABUIILY , 910 3amyctuT ¢pyHkuuto REF. BaxkHo: xorjga BpeMeHHast
pasBepTka HaxoauTcs B pexume X-Y, pyHkus REF He MokeT OBITH 3ammyiieHa.

DS1000Z npenocrasnser 10 kaHaioB KOHTPOJBbHOTO curHana. Haxxmure kiaBumry

Hacrtpoiika kaHaja, npy [OMOLIM O BBIOCPUTE BKIIIOUCHUE WJIM OTKJIIOYCHHE

HEOOXOIMMBIX KOHTPOJIBHBIX KaHAJOB, OTKPBHITBIM KaHal OyaeT oToOpa)XaThcs B JICBOM

YACTH CETKM SKPAHA KAK APIIBIK KAHANA, K puMepy, B8,

H
0
[
[
H
0
[

[Tocne 3amycka pyakmmu REF Bel MokeTe BHIOpaTh pa3iudHbIC IBETA IS PA3TUIHBIX
KaHaJIOB KOHTPOJBHBIX CUTHAJIOB, HACTPOUTH HCTOYHHK JJISI K&XKAOTO KOHTPOJIBHOTO KaHaia,
OTPETYJIHPOBaTh BEPTUKAIBHYIO INIKATY U CMEIICHHE KOHTPOJIBHBIX CHI'HAJOB, COXPAHUTH
KOHTPOJIbHBIE CHTHAJBl HAa BCTPOCHHYIO WM BHEIIHIOIO NaMATh, a TaKXke IIpH
HEOOXOIMMOCTH TIPOU3BECTH MOBTOPHYIO BBEIOOPKY AJISl MCIIONB30BaHMs. [lompoOHee cM. B

HUKCCIICAYIONIEM OIMMCaHUMU.

Bb10op ucrounuka REF

Haxwmure Ha xiapumy TeKymIuid KaHaJ, Npy MTOMOIIU OBLI6epI/ITe mo00H yxe

OTKpHITHIA KOHTpONbHBIN KaHan (Refl-Refl0), maxxmute knapuiny MCTOYHMK U 3amaiiTe

OTIOPHBIN MCTOYHUK A5 ganHoro kaHana (CH1-CH4 win MATH).
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0 KoHTpoJbHBI cHrHA RIGOL
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0 KoHTpoJbHBI cHrHA RIGOL

PeryiiupoBanue oroopaxenusi curianoB REF

IMpu perynaupoBaHiK ONpe/IeIeHHbBIX OMOPHBIX cUrHajoB B TeKyllem KaHaJie:

Haxas Ha xiaBuuny , ycranoBute ocipuiorpad B pexum ¢yakiun REF, Haxxmure Ha

knaBuily CMelienue, [pyd IOMOLIU O OTPETYIUPYHTE BEPTUKAIbHOE CMEILEHHUE

OTIOPHOTO CHUTHaja, Haxmure Ha kiapumry Ikama, mpu momouu O OTpETYyIUpyNTE

BEPTUKAJIbHYIO 1IKaJIy OIIOPHOI'O CUTHAIA.

CoxpaHeHue HA BCTPOCHHYIO IAMSATH

Haxxmute Ha xiaBuiryCOXpaHUTh, 3TO MMO3BOJIUT COXPaHUTh Ha BCTPOCHHYIO HaMSTh,
a TaKke OTOOPa3UTh HA DKpaHE CHTHAI OINPECIEHHOTO UCTOYHMKA (B Mpe/eiaXx dKpaHa) B
Ka4yeCTBE OMOPHOTO CUrHalla. BaxxHO: TaHHBIM JISHCTBHEM OIOPHBIE CHUTHAIBI COXPAHSFOTCS
Ha DHEPro3aBUCUMYIO IaMsiTh, MOcie OOpbhIBa MONAYM ISJIESKTPHYESCTBA COXPAHEHHE HE

IIPONU3BOAUTCA.

Hacrpoiika usera

J7ist TydImero pa3iHueHHs KOHTPOJIBHBIX CHUTHAIOB PAa3HBIX KaHAJIOB OCIHMIUIOTPagbI
cepun DS1000Z mipenocTaBisitoT 5 BUAOB IBETOB I MAPKUPOBKH KOHTPOJIBHBIX CUTHAJIOB
pa3IMYHBIX KaHAJOB - CBETIO-CEpPbIN, 3€JCeHBIN, CBETIO-CUHUN, KpPACHBIM, OpaH)KEBBII

IIBETA.

Haxwmure xnapumy TeKymiMi KaHaJd, TPy TOMOIIH O BEIOEpHTE 1000 yKe

OTKpBITHI KOHTponbHBIA KaHan (Refl-Refl0), naxmure knaBumry HacTpolika nBera,
YCTAaHOBHUTE pAa3jM4Hble LBETa JUIS KOHTPOJBHBIX CHIHAJOB [aHHOTO KaHana. SIpibIk

BEIODAaHHOTO B JIaHHBIH MOMEHT KaHaja, HaxOIAIIMICA clieBa, OymeT 3aroiiHeH

OIIpE/ICIIEHHBIM LIBETOM, K IIPUMEPY,
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0 KoHTpoJbHBI cHrHA RIGOL

BoccranoBienue KOHTPOJBbHOI'O CUIHaJIa

Haxmure Ha xnaBuimy BoccTaHoBiIeHHMe, KOHTPOJIBHBINM CHTHAJd HE3aMEMJIUTEIHHO

BOCCTAaHOBHUTCS B IO3UIHIO KaHaJIa NCTOYHUKA, COOTBETCTBYIOLTYIO MOMCHTY Coxpaﬂe}mﬂ.

IlepeHoc HA BCTPOEHHYIO MJIM BHEHIHIOKO AMATH

[Tonb3oBarenps Takke MOXKET COXPAHUTh TEKYIIMA OTOPHBIA CHUTHAJl Ha BCTPOCHHYIO
Flash mamsate mpubopa wim Ha BHemHIOK (uem-kapty. @opMaTom (HailioB OMOPHBIX
CUTHAJIOB sIBIIsIeTCS ““*.ref”.

Haxmure Ha knmaBumry DKCHOPT, 3TO OTKpoeT UHTepdeiic coxpaHeHus (aiiios.
O3HaKOMBTECh C ONHCAaHHEM COXPAHEHWS OIOPHBIX CHTHAJIOB HA BCTPOCHHYIO WM

BHEIIHIOIO MaMATh B TaBe «CoxpaHeHue U M3BJeYeHue».

IlepeHoc u3 BCTPOCHHOM UJIM BHEIIHEH NAMATH

[Tonmp30BaTeNnb Takke MOXKET IMEPEHECTH COXpaHeHHBIE Ha BCTpoeHHOH Flash mamsru
WK BHEIIHEH (hieri-kapTe (ailiibl OMOPHOro CHrHAja Ha OTIEPAaTHBHYIO MaMSITh.
Haxwmutre nHa knaBuimry BHeceHme, 510 oTkpoerT uHTepdelic BBHIOOPKH (haiiiios.
O3HaKOMBTECh C ONMCAaHHEM IEPEHOCA OIOPHBIX CHTHAJIOB HA OIEPATHBHYIO HAaMATH B

riraBe «CoxXpaHeHHe M U3BJIeYEHHEe».
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0 MomyckoBas nmpoBepka (roAeH/HeTroIeH) RIGOL

9 JlonmyckoBasi npoBepKa (rojieH/HeroaeH)

[Ipy TOMOIIM ONpEIENeH s, HAXOMUTCS JH BXOAHOW CHIHAI B TpEIeaX CO3IaHus
HOPM, KOHTPOJMPYETCS CUTyallusi M3MEHEHHUsI CHIHaja. Pe3ylnbrar ero mpoBEpPKH MOKET
OBbITh OTOOpaXKEH MpPH TIOMOLIM 3KpaHa, a TAKKE MOKET MPOU3BOIAUTHCS YKa3aTelbHOE
OTOBEIIEHHE [IPH TIOMOIIH 3ByKOB CHCTEMbI HJIM BBIXOJHBIX CUTHAJIOB MMITYJIbCA U3 3ajHEH
nanend [TriggerOut].

Conep:xaHue JaHHOW IJIaBbI:

3anyck J0NYCKOBOI IPOBEPKHU

Bb100Op HCTOYHUKA

OO0Opa3noBbIi ANANA30H

H3mMmepeHust 1 BHIXOI

Coxpanenue HOpM H3MepeHuil

HN3BJIeueHre HOPM H3MepeHu
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0 MomyckoBas nmpoBepka (roAeH/HeTroIeH) RIGOL

3anyck J0IMyCKOBOI MPOBEPKH

Haxwmure |Utility]| — JomyckoBasi mpoBepka — Tect pa3pemenusi, Boidoepute “Bi”.
BaxxHo: xorjga BpeMeHHas pa3BepTKa HaXOAHUTCA B pexume X-Y, QYHKIHS JOITyCKOBOH

MIPOBEPKH (TOJICH/HETO/ICH) HEAOCTYITHA.

[Ipu >xenaHuy HaYaTh TECTHPOBAHHME CHaYana HEOOXOMMMO HakaTh Ha Kiasuiry Teer

pa3pemenus u BeiOpatTh “Bki”. HaxxaB Ha xnapumy Onepanuy u BeIOpaB “ P> HagnnTe
TECTUPOBaHHE, a BEIOpaB “B”, OCTAHOBUTE TECTUPOBAHHE.

Br1 MokeTe BBIOpaTh MCTOYHHK, CO3JaTh HOPMBI M3MEPEHHUI, COXPaHUTH M BHIOpATh

HOPMBI TecTupoBaHus U T.1. [logpoGHee cM. onmcanue nanee.

Bb10op ucTOYHHKA

Haxap Ha ximaBuiy BbIOOpP HCTOYHHKA, BBIOCpUTE HEOOXONMMBIH KaHAN ISt
tectupoBanus (CH1-CH4), BeIOpaTh MOXXHO TOJBKO YK€ OTKpPBITHIH KaHal. Bo Bpems
TECTHPOBaHMS OCHMIUIOrpad OMpEAessieT, COOTBETCTBYIOT JIM CHUTHANBI KaKAOTO Kaapa
HCTOYHMKA TEKYyIIUM HOpPMaM IPOBEPKH, MPOIIEAIINE Yepe3 yIacTOK MPOBEPKH (YIacTOK

CHHETO I_[BeTa) CUT'HAJIbI OIPEACIIAIOTCA KaK HECOOTBETCTBYIOIIUC.

OO0pa3uoBbId AUANA30H

[Tonp30Barens MOXKET CO3IaTh COOCTBEHHBIE HOPMBI TecTupoBaHus. Ilo ymomuyanuio
JINAITa30H TaHHBIX HOPM MPENICTABIAET COOOH “y4acToK dKpaHa”.

IMoouepenHo  Haxmure  KiaBuiik  [OPH3OHTAJIBHOE  peryJMpoOBaHUE U

BeprukajibHoe peryJnpoBaHHe, OBOpavYHBaniTe O na JKpaHe Oymer oToOpakarbes

CXeMaTW4Has JIMHUS HOpPM, HaXMUTe Ha kiaBuily Co3daHuMe HOPM, 3TO TIO3BOJIUT
MPUMEHUTHh CO37aHHBIE B JAHHBIH MOMEHT HOpPMBI. [Ipemensl TOPHU3OHTAIBHOTO U
BepTuKanbHOro perynupoBanus ot 0.02 memn.mo 4.0 men. u ot 0.03 gen. mo 4.0 mem.

COOTBCTCTBCHHO.
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0 MomyckoBas nmpoBepka (roAeH/HeTroIeH) RIGOL

N3Mmepenus U BLIXO]

[lepen TectupoBannem Brl Takke Mo)keTe HACTPOUTH (POpMY BEIXOJA PE3YNbTATOB
TECTUPOBAHUS B COOTBETCTBHUHU C HIDKCOMHCAHHBIM METOIOM.

Haxwmure wiapumy CraTHcTHYecKas uH@opManms, BbiOepute “BriIounTth” WIH
“Bprxmrounts”’. [Ipy BKIOYCHUH PE3yNbTaThl U3MEPEHUH OyIyT OTOOpa)xaTbCs B MPaBOM

BEPXHEM YIJIy KpaHa.
=

94 wis

94 wis

Haxxarue Ha kiaBuiry BoccTaHOBJIEHHE CTATUCTHKHU OYKMCTHT TEKYIYIO CTATHCTHKY

Y TIOBTOPHO IIPOU3BEAET CTATUCTUKY PE3YyJIbTaTOB U3MEPEHUI.

Haxwmure Ha kiaBumy OCTaHOBKAa MOCJI€ BBIX0Aa, BbiOepuTe “BKIOYHMTH” WM
“BBIKITIOUUTE .
® BKIIOUYNTH: TPH OOHAPY)KEHHH HECOOTBETCTBYIOLIETO CHTHAJa OCIHIUIOrpad
OCTaHOBHUT TEeCTHpOBaHHWE M Tmepeiaer B coctosHue “STOP”. B »10 Bpems
pe3yibTaThl TECTUPOBAHUS OYIyT yIAEp)KUBAThCS Ha 3KpaHe (eciu OoToOpakeHue
BKJIFOUEHO), 3amusis1 manens [ TriggerOut] (ecimu 3amyieHa) BEIBEACT TOIBKO OJUH
UMITYJIBC.
® BHIKIIOUNTE: JaXKe eClId 00HApPY)KeH HECOOTBETCTBYIOIIMI CHTHAJ, OCIHILIOrpad
IPONOJDKUT TECTHPOBAHME, pPE3YJNbTaThl TECTUPOBAHMS Ha OJKpaHe OyayT
HETPEpPBIBHO ~ OOHOBISITHCS, 3amHsas maHenb [TriggerOut] mpu  kaxmom

00HapyKeHUU HECOOTBETCTBYIOIIECTO CUTHAIA OY/IET BHIBOJUTH UMITYJIbCHI.

Hasxmure knasuiry Beixoa, seioepute « B8y unn « 8@

: TIpU OOHAPY)KEHHH HECOOTBETCTBYIOIIETO CHTHAJa MMEECTCS OTOOpaKeHHE U
BBIXOJI, HO 3BYKOBOW CUI'HAJ HE OyAET CUTHAIM3UPOBATh.

® [@&: npu obHapykeHMHM HECOOTBETCTBYIONIErO CHTHANA MMEETCS OTOOpakeHHe U
BBIXOJI, B TO K€ BpPEMs 3BYKOBOW CHTHaJl OyJeT MPOM3BOANTH CUTHATH3UPYIOIINE

3BYKH (HE UMEET OTHOIICHHSI K BBIKJIIOUATEIIIO 3BYKA).

Haxwmure xinapumy BbIXoa AuX, TakuM o0pa3oM MOKHO OBICTPO “BKIIOYHTH” WIIN
“BBIKJIFOUNTH BBIXOJ PE3y/IbTATOB TECTUPOBaHMS Ha 3amHer manenu [TriggerOut]. Korma

ocuntorpad oOHAPYKUT HECOOTBETCTBYIOLIMH CUTHAN, OyJeT MPOU3BEICH BBIBOJ OTHOTO
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0 MomyckoBas nmpoBepka (roAeH/HeTroIeH) RIGOL

OTPpULATECIIBHOI'O HMMIIYJIbCHOI'O CHUI'Hajla, MIOACOCIAWHHB ,Z[aHHI)IP'I CUT'HaJI Ha JOpYyryro

KOHTPOJIbHYIO CUCTEMY, MOKHO [IPOCMAaTPUBaTh PE3YJIbTAThl U3MEPEHUH.

CoxpaHeHue HOPM HU3MepeHUN

[Tonp30BaTeTs MOKET COXPAaHWTH HOPMBI TEKYIIETO TECTHPOBAHMS HA BCTPOCHHYIO
Flash mamsate wim BHemHIOIO (nem-kapty. Popmatom (aiiiioB HOpPM TECTHPOBAHHUS
sBisieTcst “*.pf”.

Haxwmure xnaBumyCoOXpaHUTB, 3TO OTKpoeT HWHTepdeiic coxpaHeHus (ainios.
O3HaKOMBTECH C OMNHCAHHEM COXpaHEHHs (PalIoOB TECTUPOBAHUS Ha BCTPOCHHYIO U

BHCUIHIOIO IMaMsATh B T'JIaB€ «Coxnaﬂeﬂne M U3BJICYCHHUEY.

HN3BieyeHne HOPM U3MeEpPeHM

[Tonb30BaTeNh TaKKEe MOXKET MEPEHECTH COXpPAHEHHBbIC HA BCTpoeHHOH Flash mamstu
npubopa WK Ha BHemHeH ¢uieni-kapte (aiibl HopMm TectupoBanus (*.pf) B omepatuBHyO
TaMSTh.

Haxwmure xnaBumy WM3BjeYeHHE, 3TO OTKpoeT HWHTepdeic BoiOOpkH (Daiiios.

O3HaKOMBTECh C ONHUCaHHEM IepeHoca (aiioB HOPM TECTUPOBAHHS Ha ONEPATHBHYIO

IMaMsATh B I'JIaBC «Coxnaﬂe}me U U3BJICYCHHUE.
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0 3anmch curxana RIGOL

10 3anuch curuaJia

3anmuch CHUTHANA I03BOJIAET 3alucarh CHUTHAJIBI BXOAHbIX KaHamoB (CHI1-CH4).
OyHKIUST BOCIPOU3BEJCHUS CHTHAJIOB IO3BOJISIET IOJYYUTh HAWIYYNIAN pe3ysbTar
aHanusupoBanus. (BaxHo: korma ocmwuiorpad NPOM3BOAMT — 3allMCh  CUTHAJIOB,

rOpPHU30HTAIbHAS BpEMEHHAs pa3BepTKa J0JDKHA OBITH B pexkume “Y-T7).

Haxxmure Ha |Utility>3amuch curnaioB—>PexuM, BKITIOUUTE WIH BBIKIIOUMTE (DYHKIIUIO

3aIlliCu CUI'HAJIOB.

(1) 3anuch curHana
Haxxmute Ha xmaBumy 3amuch, Ha9HETCS 3alUCh CUTHANa, B TPOIECCE 3allUCH B
MIPaBOM BEpXHEM YTIIy SKpaHa B peajbHOM BpeMEHHU OyneT MeHSThCs MHpopManus o
TeKyIel 3amucu (Kak _). 3Hak “®” B MEHIO aBTOMAaTWYECCKHU
W3MEHHUTCS Ha 3HaK “m”. B 3T0 BpeMs MOBTOpHOE Ha)kaTWe Ha KIABUIIY 3amuch
OCTAaHOBHT 3amuch. llepen 3amuchi0 CHTHaJIOB BBl MOXXeTe HACTPOHUTH MapaMeTphl
3aIICH CUT'HAJIOB B COOTBETCTBHH C OIMCAHNEM B TiIaBe «HacTpoiika 3amucu».

(2) Bocmpou3ssenenue
Haxmure Ha kmaBumry Bocnmpou3BeaeHwe, BKIIOUYHTCS — BOCIPOU3BEICHUE
3anucaHHoro curtana. C HacTpoikol BocmpousBeneHuss Bel MokeTe 03HAKOMUTHCS

B maBe «HacTpoiika BoCIpON3BEIEHUS»,

(3) OcranoBka
B mpouecce Bocnipoussenenust Ber Mmoxkete HaxkaTh Ha kiaBuiry CTON 711 OCTAaHOBKHU
BOCTIPOU3BEICHHS.

(4) Texymwuii kaap
Haxxmure Ha xnaBunry Texkymmi kaap, npu IOMOIIH L HaCTPOWTE TEKYIIUI KaJp,
10 YMOJYaHHUIO JEWCTBYEeT MaKCHUMallbHOE YHCIIO U3 TeKymleil 3amucu. B mporecce
HACTPOMKH CHHXPOHHO OylmeT OTOOpakaTbCs COOTBETCTBYIOLIMH TEKYIIEMY Kaapy

CHUTHAaJI, T.€. BOCIIPOM3BEECHUE BPYUYHYIO.

Copeprxanue TaHHOM TJIaBbI:

B HacTpoiika BOCIPOH3BEICHHUA

B HacTpoiika 3anmucu
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0 3anmch curxana RIGOL

Hacrpoiika BocipousBeaeHus

Bocrnpoun3sBenieHne CUrHAJIOB I03BOJISIET BOCHPOW3BECTH 3allMCaHHbIE HA TEKYIIWit
MOMEHT CHUTHalbl. B 3TO BpeMsi B mpaBoM BEpXHEM YIJIy 3KpaHa OyJaeT OoToOpakaThCs
nHpoOpMaIHsl, KaK Ha HIDKECIEAYIONIeM PHCYHKe, TJe HHQOpMalus cieBa o0o03HavaeT
oToOpaXkaeMblil Ha dKpaHe B JaHHBI MOMEHT KaJIp, B IPOIIECCEe BOCIIPOU3BEACHHS JAHHOE
3HAYEHHE TOCTOSHHO MeHseTcs. MHpopmauus crnpaBa 0003HaAYaeT MaKCHMAbHO YHCIIO

KaJpoB, TOCTYITHOE JUIS 3aIIFCH Ha TEKYIUH MOMEHT.

[ToxanyiicTa, 03HaAKOMBTECH C HHKECJIEIYIOIINM ONKUCAaHWEM HACTPOWKH IapaMeTpoB

BOCIIPOU3BEICHHS.

1. Pe:kum Bocnipou3BeaeHUst

Haxatnem Ha maHHYIO KJIaBHWINY BBIOGPHTE PEXKHM BOCIPOW3BEIACHHS “TUKI~ WU

“onuH paz”.

o C=O. LMKIMYHOE BOCIPOU3BEIEHHUE, MOCTIE BOCIPOU3BEACHUS OT HAYAJIBHOTO
KajJjpa O KOHEYHOIo Kajapa OyaeT HMpOM3BOAUTHCS HOBTOPHOE BOCHPOM3BEICHUE
JI0 pyYHOU OCTaHOBKH.

L ’ .: OJHOPA30BOC BOCIPOU3BECACHUC, OCTAHOBKA IMOCJIC BOCIIPOU3BCACHUA OT
Ha4vaJIbHOT'O KaJpa 10 KOHEYHOTI'O Kaapa.

2. HanpaBJjieHue BOCIIPOU3BeIeHUSI
Haxxatuem Ha JaHHYIO KJIaBUITY BI:I6epI/ITe HaIpaBJICHUE BOCIIPOMU3BCIACHUSA - BIEPE]
wim o0partHoe.

1. ™ : ganpapieHHE BIEPE/, OT HAYAIBHOIO Kajipa K IOCIIeTHEMY.

4= obparHOE HaMpaBiIeHHE, OT MOCICIHETO Kaapa K HadalbHOMY Kajipy.

3. BpemeHHOIi HHTepBaJI

HaxaB Ha naHHyr0 KiIaBUIly, IPU MOMOIIU 9 HACTpOWTEe BPEMEHHOW WHTepBal

BOcIpou3BeaeHus. JlomycTumbrii auana3zon HacTpoiiku ot 100 HC mo 10 ¢, mo

ymonuanuto — 100 He.

4. HauanbHbIi Kagp
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0 3anmch curxana RIGOL

Haxap nHa JAaHHYIO KJIaBuIlly, HIPpU MIDTOMOILIA O HaCTpOI\/'ITe HayvaJIbHBIN Kaap

IIOBTOPHOTO Bocnpou3BeneHus. [1o ymonyanuio — 1, MakcuManbHO 1OIyCTHMOE YHUCIIO

H&CTpOﬁKH ABJIIACTCA MaKCUMaJIbHBIM YUCJIOM 3allMCaHHBIX KaJApPOB.

5. Koneunsblii kaap

Haxap Ha JAaHHYIO KJIaBUIly, IPpU HITOMOIIH O HaCTpOfITe KOHEUYHBIN Kajap

Bocripon3BeneHus. [lo ymom4aHWio JeicTByeT oOIlee YHCiIo KaapoB 3allUCAHHOTO

cUrHalia.

Hanmomunanme

B PEXKUME BOCIIPOMU3BECACHU CUT'HaJIOB npu nmoMomu KJIaBUIITHN

RUN/STOP|B03MOXHO MPOU3BOANTE MEPEKITIOYCHNE MEXKIY BOCIPOU3BEACHHEM H
npuoctanoBkoit. Kaxmoe Haxkatne Ha knaBumy |SINGLE| npoxsuner Texymmid

Kaap Ha 1 kaap Boepes.
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Hacrpoiika 3anucu

Ilepen 3ammceio curHaigoB Bl Mokere HaxaTh Ha Kiapuirly ONIUM 3alHCH U

HAaCTPOUTH CIICAYIOLINE [TapaMeTPhl.

1. BpemeHHoli MHTEpBaJ
HactpauBaercs BpeMeHHOH HMHTEepBal OT Kaipa 10 Kaapa BO BpeMs 3allCH CHTHAIA,

JIMarnasoH JomycTuMon HacTpoiiku ot 100 He 1o 10 c.

2. Ymcsio KagpoB 3amHCcH

HactpamBaercs Tekymiee 4nciio KaApoB 3alMCHIBACMBIX BOJH, JOIyCTUMBIM IHANa3oH
cocTtaBisieT oT 1 1o MakcuManbHOTO Tekymiero kaapa. Haxas na xmasumyHactpounth
MaKCHMAJIbHOE, MOXXHO YCTAHOBHUTh WYHCJIO 3allUCHIBAEMBIX KaJpOB B KauyecTBE

MaKCUMaJIbHOTO TEKYIIIETO KaJapa.

3. MakcuMajbHOe YMCJI0 KAPOB

B nmanHOM MeHIO OTOOpa)kaeTcs MAaKCHMalbHO BO3MOXKHOE B TEKYIIMH MOMEHT YHCIIO
KaJpoB IS 3aIIUCH.

[TockonpKy BeIWYMHA TMaMSTH AJSI CUTHANOB SIBIsIETC (PUKCHPOBAHHOH, MO3TOMY, YeM
©oJIBIIIE YHCIIO TOYEK CUTHAIA KaXJOT0 Kajpa, TeM MEHbIIIE YUCIIO KaJpOB, JTOCTYIHBIX AJII
3aITUCH.

Takum 00pa3zoM, MakCUMalbHOE YHCJIO KOHEYHOTO KaJpa 3alllCH CUTHajla 3aBHCHT OT
BBIOpAaHHOHM B TEKyIIMH MOMEHT “TUIyOMHBI MaMATH , 9YeM MEHBIIC IIyOMHa IMaMsITH, TeM

00JIbIIIe MOXKHO 3aITUCATh KaIpOB.

4. Oro0pa:keHue pe3yabTaToB

. 10 3aBCPUICHUH 3aIlTUCH CUTHAJIU3alusd HE 6y216T BKJIIOYaTbCs.

10 3aBCPUICHUM 3allMCHU BKIIFOYUTCA 3BYKOBas CHUI'HaJIUW3alus C HAIIOMUHAHHUEM 00

OKOHYaHUH TEKYIIEH 3aIuCH.
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11 YupasJienue oToopakeHnemM

Bb1 MoXeTe HaCTpOUTH THIT OTOOpaKeHHS BOJH, MHEPIIMOHHOCTH M SIPKOCTh, TaKXe
MOYXHO HACTPOHUTH THUI CETKU OTOOPaXKCHUS HKpaHa, SIPKOCTh CETKH M BPEMs yIeprKaHUs
MEHIO.

CopeprxaHue TaHHOM TJIaBbI:

BL100Op THIIA 0TOOpAKEHNS

Hacrtpoiika HHEepIHOHHOCTH

Hacrtpoiika SpKoOCTH CHTHAJIA

Hacrtpoiika ceTKH MOHHTOPA

Hactpoiika IpKOCTH CeTKH
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Bb10op THIIA 0TOOpaAKEHUS

Haxxmute Display| — Tun oTodpakeHusi, HACTPOTE METO] OTOOPAKCHHUS BOJIH Kak
“BEKTOPBI” WM “TOYKH .

® BekTopbl: 0TOOpakeHNUE METOJOM COSIUHEHHUS TOUSK MTUCKpeTU3auu. JJaHHbBIH pexiM
B OONBIIMHCTBE CIy4aeB II0OKa3blBacT caMmble MpaBAONOAOOHBIE BOMHBEL Jlaer
BO3MOYKHOCTh YIOOHO MPOCMOTPETh OBICTPBIA (PPOHT (K mpuMepy, MPAMOYTOIBHBIX
BOJIH).

® Touku: OTOOpaXEHHE TOYEK AWCKPETH3alMU. BB CMOXXeTe HarliagHO MPOCMOTPETh
KaXyl0 TOUKY AUCKPETU3ALNH, a TAKKE CMOXKETe M3MEPUTh 3HAUeHUsI X M Y JaHHBIX

TOYEK IIPYU IOMOILU KypCOPHBIX U3MEPEHUH.
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Hacrpoiika HHEpUMOHHOCTH

Haxxmute Display) — WHepUHOHHOCTh, HACTPOWTE WHEPLUOHHOCTH OCIHILIOrpada
KaK MUHHMaJbHOE 3Ha4YeHHe, KOHKpeTHoe 3Hadenue (100 mc, 200 mc, 500 mc, 1 ¢, 2 ¢, 5 c,

10 ¢ u 20 ¢) wim HeorpaHUYECHHOE.

Huxe IIpyU IOMOIIN CUHYCONJAJIBHBIX CUTHAJIOB Pa3BCPTKHU IO YaCTOTE NPEACTAaBIICHBI

3¢ (EeKThI CUTHANIOB Pa3HON HHEPIIMOHHOCTH

1. MuHUMAJILHOE 3HAYEeHHE

Mo>kHO HAOIIONATE 3a CHTHAJIOM C BEICOKOM YaCTOTON OOHOBIEHHS M3MEHEHUM.

2. KonkperHoe 3HaueHHe

MosxHO HaOIOJaTh 32 CPABHUTEIBHO MEJICHHBIM M3MEHEHHEM WK jJedeKkTaMu co
CPAaBHUTEJILHO HU3KOH BEPOSTHOCTHIO MOSIBIICHUS. MHEPIIMOHHOCTh BO3MOKHO HACTPOUTH
kak 100 mc, 200 mc, 500 mc, 1 ¢,2¢,5¢,10cu 20 c.

3. HeorpanuuienHoe

Korma ocmmmtorpag oTtoOpakaeT CHUTHaJIBI HOBOM — JUCKPETH3AIlNM, paHee

IVICKPETU3MPOBAHHBIC CUTHAIBI HE OYIyT yHaleHBL. YK€ NUCKPETH3MPOBAHHBIC CHTHAJIBI
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Oymyr oTOOpakaTbcsi I[BETOM CO  CPaBHHUTENBHO  HU3KOW  SPKOCTBIO, BHOBB
JIUCKPETU3MPOBAHHBIC CHTHAJBI OYIyT OTOOPa)XaThCsl HOPMAIBHOH SIPKOCTBIO M IIBETOM.
Ilpu mcnonbp30BaHUM HEOIPAHMUEHHON HMHEPLHUOHHOCTH MOYKHO H3MEPSTh IOCTOPOHHUE

ITyMBI ¥ BUOPAIINH, 3aXBaTHIBATh CIIydalHbIC COOBITHSL.
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Hacrpoiika ApKOCTH CUTHAJIA

Haxwmute |[Display|>SIpkocTh CHTHAJIOB, WM B Cilydae €CId MEHIO HCYe3Io,

ImoBoOpavYrBas 0 ,MOXHO OTpPEryJaIrupoBaTb 3HAYCHUC SAPKOCTH CUTHAJIOB daHAJIOTOBBIX

kaHaioB. Ilo ymomuanuto peiictByer 50%, AONYCTUMBIH [uana3oH peryaupoBaHUs

coctaiseT oT 0% mo 100%.

Hacrpoiika ceTKM MOHUTOPA

Haxxmute Display|> CeTka MOHHUTOPA, HACTPOWTE THIT CETKH MOHUTOPA.
o : BKJIFOUEHA CETKA 33/JHETO [UIaHa M KOOPIUHATHI.
[ EE: BBIKJIFOUCHA CETKA 3aJJHEr0 IiaHa

L] :I BBIKJIFOYCHA CE€TKA 3aAHCTO IJIaHa 1 KOOPJAWHATHI.

Hacrpoiika ApKOCTH CeTKHU

Haxmute |Display|>SIpkocTh CeTKH, HACTPOWTE SIPKOCTh CETKH  JKpaHa.

HOBOpa‘II/IBaﬂ O ,MOXHO OTPEryjanpoBaTb APKOCTb CCTKH. Ilo YMOJIYaHHUIO L[eﬁCTByeT

50%, nonmycTumBIii TuamazoH perynuposanus coctanmiseT ot 0% mxo 100%.
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12 UCTOYHMK CUTHAJIA

Ocmmnorpad ocHaileH JAByMsS BCTPOCHHBIMU KaHaJlaMM, UCTOUYHUK cuTHaia 25 ml1
OCOOCHHO TOAXONUT JJIs NPUMEHEHHUS TECTHPOBAaHUM THIA «BO30YKIECHHUE — OTKIIHKY,
0o0beIMHEHNE WCTOYHMKA CHTHAlla ¥ ocuuwuiorpada B OTHO IENoe OCOOCHHO IMOMOTIIO
WH)KCHEpaM, HYXIAIONUMCS B OJHOBPEMEHHOM HCIIOJIb30BAHUM HCTOYHHKA CHUTHAjda M
ocrmyutorpada. JlaHHas T1aBa COIep)KUT ONMHUCAaHUE METOJIAa UCIIOIh30BaHUS BCTPOCHHOTO B
ocumiorpad UCTOYHHMKA CHrHaiga. [T0CkoIbKy (QYHKIIMH ¥ METOI HACTPOMKH MCTOYHUKOB
CHUTHAaJIa IByX KaHAJIOB aHAJIOTHYHBI, TAaHHBINA naparpad OIMUCHIBAECT HACTPOWKY Ha IpUMEpE

HcTounuka 1.

Haxxmute Ha KiaBuIIy MEHIO |SOUICE, OTKpoeTcsl MHTepdeiic HACTPOUKHA MCTOYHHKA

churyalia:

Haxmute Ha kiaBuiiy BeIXo, BKITIOUHTE WIIM OTKJIFOUYMTE BBIXOJ CUTHAJIA, P BKIIOYEHHH
KOHHEKTOp 3amHel manenu [Sourcel] OymeT HmpoM3BOMWTH BBIBOI 3aJaHHOTO B TEKYIIHH
MOMEHT CHTHAJIA.

Baxno: Bl Takxke MoxkeTe OTKpbITh BeIX0A uyepe3 Buixon B mogmenio McTtounuk 1.

Haxar na xnmaBunry Mcerounmk 1, Ber MoxeTe HaCTpOUTHh THI BBIXOSIIETO B JIAHHBIA
MOMEHT CHTHAJIa, a TaKKe OJHOBPEMEHHO C ATHM MOXXHO HACTPOWTH COOTBETCTBYIOIIHE

mapameTphl CUTHAIIA.
Haxxap na knaBumry OtToOpakeHHe peKMMAa, MOXHO MPOCMOTPETh PEXUM TEKYIIETO

curHana SOURCEI u SOURCE2, a ©MEHHO 4acToTy, aMIUTUTY/y, CMEIICHHE U T.1.

ConepxaHue 1aHHOM TJIaBhI:

B  BrLixoaHoii 0230BbIH CUTHAJ

B BpIxogHoii BCTPOEHHBIH CHTHAJ

B BpIxogHoil cJOVYalHBINA CHTHAJ
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BbIxoaHo# 02a30BBIN CUTHAJ

BbIX0aHOM CHHYCOMIAJIBHBIN CUTHAJI

Haxwmure Ha knaBumy Mcerounuk 1, oTkpoercs uHTEepdeiic HACTPOHKH CHUTHAJIOB.
Haxwmure Ha xiaBumy BosHa, BeiOepuTe “CHHYCOMIANBHBIA CUTHAT’, B 3TO BpeMs Bol
MOXETE TIPOM3BECTH HACTPOWKY COOTBETCTBYIOIIMX ITaPaMETPOB CHHYCOHUIAIHHOTO

cUrHalia.

1. BrIxox

Haxxmute Ha KJIaBUITY BLIXOZ[, BKJIFOYMTC WJIW BBIKJIIFOUUTEC BBIXOJ CHUI'HAJIA.

2. Hacrpoiika 4acTOTBI
Haxxmure na xnaBunry Yacrtora, HacTpoiiTe 4acTOTy TEKYIETO CUTHAJA, JOIYCTHMBIN
nuana3zoH HacTpouku cocrapisieT oT 100 mI'n mo 25 MI'n. BaxkHo: nuamnazoHsl 4acToT
Pa3IUYHBIX CHTHAJIOB OTIMYAIOTCS, JUANa30H HACTPOUKH YaCTOTHI MPSIMOYTOIBHOTO H
HUMITYJIbCHOTO cHUTHalioB cocTaBiasitoT 100 mI'm mo 15 MI'm; auama3oH HacTpoilku
4acToTHl muIoodpasHoro curaana — ot 100 Ml go 100 I
Merton 1:
HacTtpouTh 3Ha4eHHE YaCTOTHI MOXKHO IPH ITOMOIIK TTOBOPOTA )
Meron 2:
Haxmure Ha 4, OTKpoeTcs IM(poBas KIaBUATypa, NMpPHU TOMOIIM JaHHOH PYYKH
VIOpaBJICHUS MOXXHO BBECTH HEOOXOJMMOE 3HAYCHHWE TMapaMerpa W CIHHHUIIBI

U3MEPEHHUS.

3. Hacrpoiika aMILIUTYIBI
Haxxmurte Ha kimaBuiny AMIUIMTYAA, HACTPOUTE aMIUTUTYy TEKYIIETO cHuraja, Koraa
COMPOTHUBJICHUE OYyIeT HACTPOCHO KaK BBICOKOE, JOMYCTHMBIN IHANa30oH HACTPOUKH
coctaBisier or 20 mMB nmo 5 B; korma compoTuBieHHMe HacTpoeHo Kak 50 Q,
JIOIYCTUMBIN NHana3oH HacTpoilku coctaBisier oT 10 mMB go 2.5 B. Onucanue

METOJIOB HACTPOEK cMOTpUTe B naparpade Hacrpoiika 4acToThI.

4. Hacrpoiika Hanps:xkenus cMeuieHust DC
Haxxmure Ha xnaBumry CMenieHne, HACTPOWTE CMENIEHUE MTOCTOSTHHOTO TOKA TEKYIIIETO
CUTHaJa, JIOMYCTHUMBIM JMara3oH HAaCTPOWKHU cocTaBisier oT -2.49 B mo +2.49 B,
JAHHBIN JMana30H 3aBUCUT OT 3aJIaHHOW B TEKYIIMHA MOMEHT aMILTUTYIbI, YeM OOJIbIIe

aMIUTATY/A, TEM MEHBIIE OyJIeT JUarma3oH CMEIICHHUs, KOT/Ia aMIUTUTy/a 3a/laHa Kak 5 B,
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cMmermenue Oymer coctaBiate 0 B. Meroapl HacTpoiiku cMorpute B maparpade

HacTpoiika 4acTOThI.

5. HacTtpoiika ¢a3pl HA4aJLHOT0 Kajgpa
Haxwmure Ha knapumry da3za Ha4aJbHOr0 Kajapa, HAacTpoiiTe a3y HauaJIbHOTO Kaapa
TEKYIIEero CUrHaia, JOMYyCTUMBIN AUaa3oH HacTporKH cocTasisieT oT 0° 1o 360°.
Merton 1:
HactpouTs HeoGX0oMMMYI0 (hasy HaYATBHOO Kaapa MOXKHO IpH roMormn 42,
Meron 2:
Haxwmure na4J, orkpoercst rudpoBas KiIaBHATypa, NMPH TOMOIIM JAHHON PYHUKH
VIOpaBiICHUS MOXHO BBECTH HEOOXOIMMOE 3HAYCHHE IIapaMeTpa W CAWHHIEI

HU3MEPEHHUS.

6. Cosnagenue ¢a3
Cosrnazienne a3 — 3To onepaius 1Mo OTHOILCHHUIO K JByM KaHaiaM. [locie Haxkatus Ha
kiauiy CoBnagenue (a3 HEoOXOAMMO BHOBb HACTPOMTh KOH(UTYPAaIMIO JBYX
KaHAJIOB, 2 UMEHHO HEOOXOIMMO 3alaTh 4acTOoTy M BbIXoJ (a3pl. Takum obOpasom,
MO)XHO HPOW3BECTH HaloXeHHe (a3 IBYX CHTHAJIOB C WACHTUYHBIMH YaCTOTAMU WITH
CHTHAJIOB C 4YaCTOTaMH B KpPAaTHBIX OTHOIICHHWsX. [locie Havana JMCKpeTH3aluH
ocrruiorpad)oM BOJH JBYX KaHAJIOB, UX CTAOMIBHOTO OTOOPAXKEHHS W MEPECKIIOYCHUS
BBIKJIIOUATEIIsI KAHAJIOB MOYKHO YBU/IETbh, YTO Pa3HUIA (a3 CUIHAIIOB U3MEHIIACh. B 310
Bpemsi mocie Haxartus kinaBunm CoBmagenue (a3 otoOpakaeMblie OCHMILIOrpadoM
BOJIHBI aBTOMATHYECKU OYyIyT BOCCTAHOBIICHBI B pa3sHOCTh (a3 Tekymed (asbl aByX

KaHaJIOB.

7. Monpynsuus
Haxxmure Ha knaBumry Moayasauusi, BKIIOYATE WM BBIKIIOUNTE  (YHKIHIO

monymsiui.  [logpoOHoe omnmcanue (QYHKIME MOJYISAIUN ONKHCAHO B IJIaBe

«MoayJasinusi»

8. Hacrpoiika conpoTUBJIEHUS
Haxvure Ha ximaBumry CompoTHBJIeHHE, TakuM OOpa3oM MOXHO HACTPOWUTHh
BBIXOJIHOE COIPOTHBIICHHE HMCTOYHHMKA CHUTHana. JIOCTymHO Ui BBIOOpa ‘‘BBICOKOE

conpoTuBienue” wim “50 Q7.
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BoIxoaHO# NPAMOYTOJIbHBIA CUTHAJ

Haxwmure Ha knaBuiry MetouHuK 1, oTkpoeTcst nHTEpderic HACTPONKH BXOJHOTO CUTHAIA.
Haxwmure Ha riaBuiy BojiHa, BEIOEpHUTE «IPSMOYTONBHBIM CHTHAI», B 3TO BpeMsi Bbl
MOKETE TPOU3BECTH HACTPOIKY COOTBETCTBYIOIINX ITapaMEeTPOB MPSIMOYTOIBHBIX CUTHAIIOB.

[TonpoOHOE omMcaHWEe METOJOB HACTPOWKHA CM. B IMaBe “BBIXOMHON CHHYCOMIAJIbHbII

CUTHAJT .

BoIxoaHOI N1J1000pa3HbIH CUTHAJI

Haxwmure Ha knaBumy Hactpoiika mcrounmka 1, otkpoercss mHTepdelic HacTpohku

curHasnoB. Haxvute Ha knaBuiny BoJiHa, BRIOepUTe «IHII000pa3HbIA CUTHA», B 3TO BpEMs

Bel MoOkeTe NpPOM3BECTH HACTPOMKY COOTBETCTBYIOIIMX IIApaMeTPOB MHIO0OPa3HBIX
13

curHanoB. [logpoOHoe omucaHWe METONOB HACTPOWKH CM. B miaBe “‘BbIXomaHoii

CHHYCOWIAJNbHBIN cUTHAJ”. JaHHAS T71aBa OMUCKHIBAECT TOJBKO «CUMMETPHYHOCTHY.

CUMMeTPUYHOCTH
OmnpenenseTcst MPOIOPIHSI 3aHIMaeMOT0 ITUKJIA TIEPHOa HApaCTaHUs, TIe HaXOOUTCS

MIO00PA3HBIN CUTHAIL.

—= t }"‘WMMETFIW—IHCIL‘I’h: th*lDﬂ%

HacTtpoiika cHMMETPHYHOCTH

Haxmure na ximaBumry CHMMETPHYHOCTb, TPU  MTOMOIIU 4 TIPOU3BEANTE
HACTPONKY CHMMETPHUYHOCTH MUIO00pa3HBIX CUTHAJIOB, IOIYCTUMBII THANa30H HACTPONKH
ot 0% 1o 100%.
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BbIX0aHOM UMITYJILCHBIN CUTHAJI

Haxwmure Ha knaBumy Hactpoiika mcrounmka 1, otkpoercss mHTepdelc HacTpoUKu
curHanoB. Haxwmure Ha kinapumy BosiHa, BeIOCpUTE «HMMITYJIBCHBIN», B 3TO BpeMs BbI
MOKETE TPOU3BECTH HACTPOIHKY COOTBETCTBYIOIIMX IapaMETPOB HUMITYJIbCHBIX CHI'HAJOB.

ITompoOHOE omucaHue METONOB HACTPOWKH CM. B IMiaBe “BbIXOIHON CHHYCOMIAJIbHbII

curnaj”. JlaHHas rjaBa OMMCHIBACT TOJIBKO «KOA(PPHUIIMECHT 3aITOIHEHHUS.

Ko3¢gumuent 3anoaneHust

J1J1 BBICOKOTO YPOBHS OIIPEAEIAETCs IPONOPLUS 3aHUMAaeMOr0 UMITYJIbCHOTO LIUKJIA.

_.l ¢ _._KCIBquJMLIME,‘HT =t/ TH100%

IaNONHEHWA

Hacrtpoiika ko3¢ punuenTa 3anoTHeHAsI
Haxmure na knaBumry Ko3dgdumueHnTt 3amonHeHUsi, Ipyu MOMOIIH D HacTpouTe
KOO(HUIMEHT TEKYIIero HMITYIbCHOTO CHTHAlla, JOIYCTUMBIN JMama3oH HacTPONKH

coctasisget oT 0% 1o 90%.

BbIxXoaHOM NPSIMOM CUTHAJ

Haxwmure Ha knaBuiry MeTouHuK 1, oTKkpoeTcst nHTEpderic HAaCTPONKH MPSIMbIX CUTHAJIOB.
Haxwmure Ha xmaBumty BoJiHa, BbIOepHTE «IIpsSMOM TOK», B 3TO BpeMs UIsl TPSMBIX
curHasnoB Bel MokeTe BBIBECTH CUTHAJI MPSIMOTO TOKA C aMIUIMTYAOW B uanaszoHe ot -2.5 B
no +2.5 B.
1. BeIkia04aTe b KAHAJIOB
Haxwmure knapumy BbIKiIIOYaTelb KAHAJOB, BKIIOYUTE WM BBIKIFOUUTE BBIXOJ
CHTHAJA.
2.  Hacrpoiika cMemeHust
Haxxmure na xnaBuiry CMellleHMe, HAaCTPOWTE 3HAUYEHWE CMEHICHHS MOCTOSHHOTO
TOKa TEKYIIIET0 CUTHaNa, JOMyCTUMBIN JIHana3oH HACTPOUKHU COCTaBIsieT oT -2.5 B 1o

+2.5 B. IlogpoGHOe onrcaHre METoIa HAaCTPOUKH cM. B I1aBe HacTpoiika 4acToThl.
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BbIxX0aHOM HIyMOBOM CHTHAJI

Haxwmure Ha knaBumy Hactpoiika mcrounmka 1, otkpoercss mHTepdelc HacTpoUKu
curHanoB. Haxvure Ha kiaBuiny BojiHa, BBIOEpUTE «IITyMbD», B 3TO BpeMs JUIS TPAMBIX
curHasioB Bel MokeTe BBIBECTH CUTHAJI MPSIMOTO TOKA C aMIUTMTYAOW B AuamnaszoHe ot -2.5 B
no +2.5 B.

® Brikiaouaresb KaHAJIOB
Haxxmure xmaBumy BeIkiouaresb KaHAJOB, BKIIOYWTE MIIA BBIKIIOUMTE BBIXOM

cUrHalia.

® Hacrpoiika aMIJIMTybI
Haxxmute Ha KnaBuiy AMIUIMTYA, HACTPOWTE aMIUIMTYAy TEKYIIEr0 CUTHaa, Koraa
COTIPOTHBIICHHE HACTPOEHO KaK BBICOKOE, JOMYCTHUMBIM JMara3oH HaCTPOUKH
coctasisieT oT 20 MB 1o 5 B; korma comportusnenue 3aaano kak 50 , momycTuMBbIi
JUamma3oH HacTpoiiku coctaBiser or 10 mB mo 2.5 B. IlogpoOnHoe omnucanue

HacTpoWKH cM. B r1aBe HacTpoiika 4acToThI.

® Hacrpoiika cMemenus
Haxvure na knaBumy CMelleHHe, HACTpPOWTE CMENICHHUS IIOCTOSHHOTO TOKa
TEKYIIero CUrHania, JOMyCTUMBIN JHara3oH HACTPOMKM cocTaBiseT oT -2.49 B nmo
+2.49 B, nanHBI AMana3oH 3aBUCUT OT 33/laHHOM B TEKYHIMH MOMEHT aMIUIUTY/BI,
4yeMm OOJIbIlIe aMIUTMTYNIA, TEM MEHbIIE nuama3oH. Korma amruintyna cocrasiser 5 B,
cmemenue paao 0 B. TlompoOHoe ommcanue MeToja HACTPOWKH CM. B IJIaBe

HacTpoiiKka 4acTOThI.
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BbIX0MHOM BCTPOCHHBINA CUTHAJI

BcerpoeHHbIii TeHepaTop CilydailHBIX CHTHaioB ocuwuiorpadga cepuun DS1000Z
MPEOCTaBIsAeT 7 BUJOB BCTPOCHHBIX CUTHAJIOB: Sinc, HapacTaHHUe MOKa3aresieid, CHIKCHUE

HoKasareJiel, JeKTpoKapJuorpamMma, raycc, JIOpeHIl U raBepcHHYC.

Sinc
Hwmxe nzobpakeHa cxema curHasia mo GyHKIuU Sinc.

Hapacranue noka3sareJiei
Hmxe m3o00pakeHa cxema cursaina 1o (GyHKIIUH HapacTaHUs OKa3aTelel.

ExpRien

CHUKeHHe IoKa3aTeaei
Hwmxe nzobpakeHa cxema curaana o GyHKIIMU CHHKECHHUS TIOKa3aTele.
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EspFall
e

DJIeKTPOKapAnorpaMma

Hwke n3o0pakeHa HMUTALHS MEKTPOKAPANOTPAMMBL.

ECG

Taycce

Hwmxe nzobpakena cxema curtana no ¢pyHkiuu ["aycca.

LY |
04 f
| \
03 |
{ \
02 [

/
a1 .." l\

T'aBepcunyc

Hwmxe n3obpakeHa cxema curHalia 1o (GyHKIIMU TaBepCcuHyca
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hiw(x)o0 5%{1-cosx)

JlopeHiy

Hwmxe nzobpakena cxema curHania no ¢pyHkiuu Jlopenia

w10® Lorentz

i

Haxwmure Ha knaBunry Hacrpoiika mcrounuka 1, otkpoercs naTepdeiic HacTpoiiku

curHanoB. Haxxmure Ha wiaBunry BosHa, BRIOEpUTE «BCTPOCHHBIM CUTHAID, B 3TO BPEMsI

Bsl MO)keTe Ipou3BECTH HACTPOMKY COOTBETCTBYIOILUX IapaMETPOB BBHIXOJHOI'O CUTHAja B

3aBUCHUMOCTHU OT THUIIA BLI6paHHOFO BCTPOCHHOI'O CUT'HAJIA.

® Brixoxa

Haxxmute Ha KJIaBUITY BLIXOZ[, BKJIFOYHTC WJIW BBIKIIFOUUTE BBIXOJ CHUI'HAJIA.

® Bpi0op BCTPOEHHOIO CHTHAJA

Haxwmure Ha xiaBumy BeTpoeHHbIH cHTHAJ, Bl MOXKeTe BBIOpATh JTF000H CUTHAT U3

7 BCTPOEHHBIX CUTHAJIOB.

® Hacrpoiika 4acToTBhI

Haxxmure Ha knaBumnry Yacrora, HaCTpONTE 4acTOTY TEKYIEro CUTHAIA, JOMYCTUMBIN

JrarnasoH HacTpoiiku coctasmsietr oT 100 mI'm mo 1 MI'm.

Merton 1:

HacTpouTh HEOGXOMMOE 3HAYCHHE YACTOTH MOKHO MPH MOMOIIX oBOpoTa 42,

PykoBoncTso nons3osarens DS1000Z
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Merton 2:
Haxxvure nHa ‘U‘, oTKpoeTcs mudpoBas KilaBUaTypa, NpPU IOMOIIM JNAHHOW PYYKH
YOpaBJIeHUS MOXXKHO BBECTH HEOOXOAMMOE 3HAUCHHWE IMapaMeTpa H  CAWHUIIBI

HU3MEpEHUsI.

® Hacrpoiika aMIUIATYIbI
Haxxmurte Ha kmaBuinry AMIUIMTYAA, HACTPOUTE aMIUTUTYy TEKYIIETO curaja, Koraa
COMPOTHUBJICHUE OyIeT HACTPOCHO KaK BBICOKOE, JOMYCTHMBIN IHANa3oH HACTPOWKH
coctaBisier or 20 mMB nmo 5 B; korma compoTuBiieHHE HacTpoeHo Kak 50 Q,
JIOIYCTUMBIN nHana3oH HacTpoilku coctaBisier oT 10 mMB go 2.5 B. Onucanune

METOJIOB HACTPOEK cMOTpUTe B naparpade Hacrpoiika 4acToThI.

® Hacrpoiika HanpsizxeHus cmewmenus DC

Haxxmure Ha xnaBury CMenieHne, HACTPOWTE CMENIEHUE MTOCTOSTHHOTO TOKA TEKYIIIETO
CUTHaJa, JIOMYCTHUMBIM JMara3oH HAaCTPOWKHU cocTamisier oT -2.49 B mo +2.49 B,
JIAaHHBIN JMana3oH 3aBUCUT OT 33JIaHHOW B TEKYIIMH MOMEHT aMILTUTY/IbI, YeM OOJIbIIe
aMIUTATYJIA, TEM MEHbIIE OyJIeT JUarma3oH CMEIICHHUs, KOT/Ia aMILUTUTy/a 3a/laHa Kak 5 B,
cMmerenue oyaer cocrasiaTh 0 B. Meroasl HacTpoliku cmoTpute B maBe Hactpoiika

HacCTOThI.

® Hacrpoiika ¢a3sl HAYaAJIBHOT0 Kaapa

Haxwmure Ha knapumry da3za HAYaJbHOT0 Kajapa, HAacTpoiiTe a3y HauaIbHOTO Kaapa
TEKYIIEro CUrHaia, JOMyCTUMBIN AUaa3oH HacTporKH cocTasisieT oT 0° 1o 360°.
Meron 1:

HacTpouTs HeoOX0MMMYIO (ha3y HaYaTBHOTO Kaapa MOXKHO IIPH oMo 42,

Merton 2:

Haxwmure ua4d, orkpoercst rudpoBas KiaBHATypa, NMPH TOMOIIM JAHHON pPYUKH
VIOpaBICHUS MOXHO BBECTH HEOOXOIUMOE 3HAYCHHE IIapaMeTpa W eAWHHIEI

U3MEPEHHUS.

® Cosnajgenne (a3

Cornazsienue (a3 - 3To ornepaiys Mo OTHOLICHHUIO K IByM KaHajam. [locie Haxarus Ha
knapuiry CoBnajgenue (a3 HeoOXOAWMO BHOBb HACTPOWTH KOH(UIYpaIHMIO JBYX
KaHAJIOB, 2 UMEHHO HEOOXOIMMO 3alaTh 4acTOTy M BbIXoJ (a3pl. Takum oOpasom,
MOYKHO TPOW3BECTH HaJOKEHHUE (a3 BYX CHTHAJIOB C WIACHTUYHBIMHM YaCTOTaAMU WU
CUTHAJIOB C YacTOTaMH B KpaTHBIX OTHOIIeHUsX. [locie Havanma JHCKpETH3aIUd

ocrrutorpadoM BOJH JBYX KaHAJIOB, UX CTAOMIIBHOTO OTOOPAXKESHHS W MEPECKIIOYCHUS
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BBIKJIIOUATEIIs] KAHAJIOB MOYKHO YBU/IE€Tbh, YTO Pa3HUIIA (a3 CUIHAIIOB U3MEHMIACh. B 310
Bpemsi nocie Haxartus kinaBuii CoBmagenue (a3 otoOpakaeMblie OCHMILIOrpadoM
BOJIHBI aBTOMAaTHYECKH OYyIyT BOCCTAHOBIICHBI B pa3sHOCTh (a3 Tekymed (asbl aByx

KaHaJIOB.

® Monpyasauus
Haxmure na xnaBumry Moayiasiumsi, BKIIOUMTE WM  BBIKIIOYUTE (DYHKLUIO

monymsiui.  [logpoOHoe ommcanue (YHKIMH MOJYISAIMM ONKMCAHO B IJIaBe

«MoayIauus».

® Hacrpoiika CONPOTUBJICHUS

Haxmute Ha xiaBumry ConpoTuBIeHHe, TAKUM 00pa3oM MOYKHO HACTPOHUTH BBIXOIHOE
COIPOTHUBJICHUE UCTOYHMKA cUTHaIA. JIOCTYITHO JUIS BHIOOPA “BBICOKOE COMPOTHUBIICHUE”
nim “50 Q7.

PykoBoncTso nons3osarens DS1000Z 11
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BbIxoqHOM COyYalHbIA CUTHAJ

Mmuorue mnonb3oBatenn DS1000Z camMOCTOSATENHHO CO3[MAIOT CIYYalHBIA CHTHANI U
COXpaHSIOT Ha BCTPOCHHYIO WJIM BHEIIHIOK TaMATh. Co3MaHHBIA TI0JIB30BaTEIIEM
CIIydaifHBIA CUTHAT MOXET cojiepkath oT 1 10 16384 equaun nHpopMamuy, a UMEHHO OT 1

To4. J10 16 kTou.

1. BeIxoxa

Haxxmute Ha KJIaBUITY BLIXOZ[, BKJIFOYHTC WJIW BBIKIIFOUUTE BBIXOJ CHUI'HAJIA.

2. Hacrpoiika 4acToThI
Haxxmute Ha knaBumnry Yacrora, HACTPONTE 9aCTOTY TEKYIETO CUTHANA, JOMYCTUMBII
JmanaszoH HacTpoiiku coctasnser otr 100 mI' o 10 MI.
Meron 1:
HacTpouTh 3HAYCHHE YACTOTEI MOKHO IPH OMOIIHM TOBOpoTa 4.
Meron 2:
Haxmure Ha42, oTkpoercss mudpoBas KIaBHATYpa, TPH TOMOIA IAHHOM PYdKH
yOpaBiICHUS MOXKHO BBECTH HEOOXOAWMOE 3HA4YCHUE I[apaMeTpa W COHHUIIBI

U3MEPEHHUS.

3. Hacrpoiika aMILIUTYABI
Haxxmute Ha kmaBuiry AMIUIMTYAA, HACTPOUTE aMIUTUTYy TEKYIIETO cHuraja, Koraa
COMPOTHUBJICHUE OyIeT HACTPOCHO KaK BBICOKOE, JOMYCTHMBIN JHANa30H HACTPOWKH
coctaBisier or 20 mMB nmo 5 B; korma compoTuBiieHHE HacTpoeHo Kak 50 Q,
JIOIYCTUMBIN NHana3oH HacTpoilku coctaBisier oT 10 mMB go 2.5 B. Onucanue

METOJIOB HACTpOeK cMoTpuTe B aBe HacTpoiika 4acToThl.

4. Hacrpoiika HanpsikeHusi cmemenus DC
Haxxmure Ha xnaBuiry CMelieHne, HACTPOWTE CMENIEHUE MTOCTOSTHHOTO TOKA TEKYIIIETO
CUTHaJa, JOMYCTHUMBIM JMara3oH HAacTPOWKHU cocTaBisier oT -2.49 B nmo +2.49 B,
JAHHBIN JMana3oH 3aBUCUT OT 3aJIaHHOW B TEKYIIMH MOMEHT aMILIUTY/bI, YeM OOJIbIIe
aMIUTATY/IA, TEM MEHBIIE Oy/JIeT JUara3oH CMEIICHHUs, KOT/Ia aMILTUTy/a 3a/laHa Kak 5 B,
cMmerenue Oymer coctaBiate 0 B. Meroapl HacTpoilku cmoTpute B maparpade

HacTpoiika 4acTOThI.

5. HacTtpoiika ¢a3pl HA4aJLHOT0 Kajgpa

PykoBoncTso nons3osarens DS1000Z 12
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Haxwmurte Ha knapumry da3za Ha4aJbHOr0 Kajapa, HAacTpoiiTe a3y HauaJIbHOTO Kaapa
TEKYIIIero CUrHaia, JOMyCTUMBIN JUana30oH HacTpOrKH coctasisieT ot 0°mo 360°.
Merton 1:

Hactpouth HeoOXonuMyro a3y HadaabHOTO KaJipa MOXKHO TIPY TTOMOIITH 4

Merton 2:

Haxmure Ha 4, OTKpoeTcs IM(poBas KIaBUaTypa, NPHU TOMOIIM JaHHOH PYYKH
VIOpaBJICHUS MOXXHO BBECTH HEOOXOJMMOE 3HAaYCHHWE TMapaMeTrpa W CIHHHUIIBI

U3MEPEHHUS.

6. Cosnagenue ¢a3
Cosrnazsienne (a3 310 ornepaius N0 OTHOUICHHIO K JBYM KaHaiam. [locie Haxarusi Ha
kiauiry CoBnagenue (a3 HEoOXOAMMO BHOBb HACTPOMTh KOH(UTYPAIMIO JBYX
KaHAJIOB, 2 UMCHHO HEOOXOIMMO 3alaTh 4acTOoTy W BbIXoJ (a3pl. Takum obOpazom,
MO)XHO HPOW3BECTH HaloXeHHe (a3 IBYX CHTHAJIOB C WACHTUYHBIMH YaCTOTAMU WITH
CHTHAJIOB C 4YacTOTaMHM B KpPAaTHBIX OTHOIICHHWsX. [locie Havana JMCKpeTH3aluH
ocrryuiorpad)oM BOJH JBYX KaHAJIOB, UX CTAOMIBHOTO OTOOPAXKECHHS W MEPESKIIOYCHUS
BBIKJIFOUATEIIs] KAHAJIOB MOYKHO YBUJETbh, YTO Pa3HUIIA (a3 CUTHAIIOB U3MEHMIIACh. B 310
Bpemsi mocie Haxartus kinaBuii CoBmajgenue (a3 oroOpaxkaeMblie OCHMILIOrpadom
BOJIHBI aBTOMATHYECKU OYyIyT BOCCTAHOBIICHBI B pa3sHOCTh (a3 Tekymed (asbl aByX

KaHaJIOB.

7. BblOop curLana

BriGepute cirydaiiHblii CHTHAI HAa BCTPOCHHOM W BHEIITHEH MaMSITH.

8. Co3ganue curaajaa

Ilonmp30BaTeNnb CAaMOCTOSTENHHO co31acT CJIy‘-IElfIHI:IG CUTHAJIBI.

9. PenakTHpoBaHHe CUTHAJIOB

PenaxTupoBaHue coXpaHeHHbIX CIy4alHbIX CUTHAJIOB.

® Monynsauus
Haxmure na xnaBumry Moayiasiumsi, BKIIOUMTE WM  BBIKIIOYHUTE (DYHKLUIO

monymsiiui.  [logpoOHoe ommcanue (YHKIMH MOJYISAIMM  ONKMCAHO B IJIaBe

«MoayIauus».

® Hacrpoiika conpoTHBJICHHS

Haxxmure Ha knaBuiry CoONpPOTHBJIEHHME, TaKAM 00pa3oM MOXHO HACTPOWTh
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BBIXOJIHOE COIPOTHBIICHHE HMCTOYHHMKA CHUTHana. JlOCTYymHO s BBIOOpa ‘‘BBICOKOE

conpoTuBienue” wim “50 Q7.

Hwmxe conepxurcs ommcanue merona “Buioop curnana”, “CosnaHusi curHajia” u

“PelaKTHPOBAHUS CUTHAJA™.

Bbi0op curnana

s mpowsBeAcHHUS BBIXOAA IOJb30BATENIb MOXET BBIOpAaTh CIlydallHBIA CHTHAI,
COXpaHEHHBIN Ha BCTPOCHHYIO MaMATh. HaxaB Ha kiaBuiry BeIOop curaasa, npu noMorm
4 BbIOEpHTE HEOOXOMMMBIN CUTHAJ, 3aBEpIINTE JAelcTBUE HakatneM Ha BBoa. Takxe B

MO)KETe MPOM3BOIUTH PEAAKTHPOBAHUE BHIOPAHHOTO CHUTHANA, MOAPOOHEE YUTAUTE B IIaBE

Peg AKTHPOBAHUA CUTHAJIA.

Co3a1aHue CUTHAJIOB

ITonmb30Baresb 0 HEOOXOTUMOCTH MOXKET COPMHUPOBATH CIy4alHbIA curHai. Haxarue Ha

kinaBuiryCo3aTh CUTHAJ MIPUBEIET K OTKPBITHIO MEHIO (POPMUPOBAHUS CUTHAIIA.

1. Hacrpoiika yncja TOYeK HHAINATU3AIAT
IIpu co3naHuy HOBOTO CHTHANIA PEJAKTOP CHTHAJIOB B CAMOM Hadajie aBTOMAaTHYECKH
chopmupyet BOJIHY ¢ AByMs Toukamu. 1o ymomuanuro Touka 1 OymeT 3adukcupoBaHa
B no3unuu 0 ¢, Touka 2 — Ha OJIOBHHE OIPe/IEJICHHOTO TIeproa.
Haxvure ©Ha xmaBumy ToYkH WHMIMAJIW3ANMU,IPH  TTOMOIIH ) wm
HABUTAIIMOHHOW PYYKH MPOU3BEIANTE HACTPOUKY YHCIIa TOYCK MHHUIIMATU3AINN HOBOTO
curHama. MakcuMaibHO OOMYyCTHMO CO31aTh CiydaiHbelid curHan 16384 (16

kpts)Touexk.

2. JIluHeiiHAsi HHTEPIIOJIS U
Haxxmure Ha knaBuiry JIMHelHasi HHTEPHOJANMSA, BKIIIOYUTE WM BBHIKIIOYUTE METO/
WHTEPIOISIUN MKy ONPEEICHHBIMU TOUKAaMH CUTHAJIA.
® BKJIOYMTB: PEJAKTOpP CHUTHAJIOB COEIWHUT JIBE OMPEICIICHHbIE TOYKH TPH

TIOMOIIY TIPSIMON JIMHHH.
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® BpIKIIOYNTH: PEJAKTOp CHUTHAIOB OYyIET yAEp>KUBATh IMOCTOSHHBIA YPOBEHB
ANEKTPOHATIPSDKEHUS MEXAY IBYMsI TOUKaMH, a Takke OyaeTr chopMHpoBaH

CUTr'HaJI CTYIICHYATOI'o BHUA.

3. 3ymmupoBanme
Haxvure knaBumy 3yMMHpoOBaHHMe, BKJIIOYUTE WM  BBIKIIOUUTE  (YHKLHUIO
3yMMHPOBaHHUSL.
® Bruo4yuTh: 0TOOpaXKEHHE B OKHE PEJaKTHPOBAHHUS CUTHAJIOB, OTOOpa)KaerTcs
TOJIBKO TEKYILas TOUKa.
® BbIKJIIOYHTB: B OKHE DEIAKTHPOBaHHS CUTHAJIOB OTOOPaXKAIOTCS BCE TOUKH

MHHIAATU3ALMH.

4. Tekyuasi TOUYKa
Haxmure na kmaBumry Texkymiasi To4ka, Mpu MOMOIIU 4Dy HABUTAIIMOHHOM
PYYKH MOXHO BBIOpATh TOYKY, 110 KOTOPOH HEOOXOMUMO MTPOU3BECTH PEAAKTUPOBAHUE B
JAaHHBIH MOMEHT. JloTyCTUMBIN Arana3oH HACTPOMKH COCTABISIET OT 1 10 Yncsia ToueK

HHAIHAJIA3AIUH.

5. DJexkTpoHanpsi:keHHe
Haxxmute Ha knaBumry DJieKTpOHANPSAKEHHE, HACTPOWUTE 3HAYCHNUE HATIPSKEHUS

TEKYIIeH TOUKH, JOMYCTUMBIN Juana3oH HACTPOUKH cocTaBisieT ot -2.5 B no +2.5 B.

6. Bpemsn

Haxmute Ha knaBuiry Bpemsi, HacTpoiTe MPOAOIKATENHHOCTh IO BPEMEHH TEKYIIEH
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10.

TOYKH, JaHHAs HACTPOWKA OTPaHUYMBAETCS BPEMEHEM MpPEeNbIAyIIed U CIeAyroen

Touek. Bpems Touku 1 3adukcupoBano Ha 0 c.

BcraBka
Haxxmure Ha xnaBumry BeraBka, 3TO 1O3BOJIUT BCTABUTH HOBYIO TOUKY CHUTHAJIAMEXKIY

TEKYIIeH U cleayroieil TOUKaMH peIakTHPOBaHUSI.

Yanaaenune
Haxxmute Ha knaBumry YaajaeHHe, 3TO MO3BOJIUT YAAIUTH TEKYI[YIO TOUKY M3 CUTHAA,
a OCTaBIIMECS TOYKH COCIUHUTH HCHOIB3yeMbIM B JaHHBIK MOMEHT METOJ0M

HHTEepHONAIMA. BakHo: Touka 1 He MOXKeT OBITh yJaJicHa.

IIpumenenue
Haxvure na xnaBumryllpuMeHMTH, 3TO IMO3BONUT MPUMEHHUTHh PEIAKTUPYEMBIA B

,Z[ElHHLIﬁ MOMCHT CHUT'HAJI.

Coxpanenue
CoxpaHeHue CO3aHHOTO Ha TEKYIIUA MOMEHT CHWTHajla Ha BCTPOCHHYIO WIIH
BHEIIHIOK HaMiATh. Ecim B mamatu YK€ COXpaHCHBI JaHHBIC CUI'HaJIa, OHU 6YIIYT

3aKpBITHI.

PenaxkrupoBanue curuaja

[Tonp30BaTenns MOXKET MMPOMU3BOANUTL PECAAKTHUPOBAHNE COXPAHCHHBIX CHUI'HAJIOB. Haxaruem

Ha KJ1aBUIyPeqakTHpoBaTh CHTHAJI, OTKPHIBASTCS MEHIO PEIAaKTUPOBAHMS CUTHATIA.

1.

2.

JIuHelHASI HHTEPNOJIS LS
Haxxmure na knaBuinry JInHelHasi HHTEPHOJANMSA, BKIIIOYUTE WM BBHIKIIOYUTE METOJ
WHTEPTOSINN MKy ONPEEICHHBIMU TOUKAaMH CUTHAJA.
® BKJIOYMTB. PEJAKTOpP CHUTHAJIOB COEIWHUT JIBE OMPEICIICHHbIE TOYKH TPH
TIOMOIIY TIPSIMON JIMHHH.
® BuIKJIIYUTB: PEAKTOP CUTHAIOB OYIET YIEp)KUBATh IMOCTOSHHBIA YPOBCHb
AIIEKTPOHATIPSHKCHUST MEXKIy IBYMS TOYKAMH, a Takke OyneT chopMHpOBaH
CUTHAJI CTYTIEHYaToOTO BU/A.
3ymMupoBaHue
Haxwmure xnapumy 3yMMHpOBaHHME, BKIIOYATE WM BBIKIIOYUTE  (YHKIIHIO

3yMMUPOBAHHUS.
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® BxIIOYUTH. OTOOpaKCHHWE B OKHE PEOAKTHPOBAHUS CHTHAJIOB, OTOOpa)kaeTcs
TOJIBKO TEKYINasi TOYKA.
® BpIKIIOYNTH. B OKHE PENAaKTHPOBAHMS CHUTHAIOB OTOOPAKAIOTCSI BCE TOYKU
MHHULUATN3AIHH.

3. Tekymas Touka
Haxvure na xmaBumy Tekymasi Touka, mpu MOMOIIH 4Dy HaBUTAIIMOHHON
PYYKH MOXKHO BBIOpATh TOUKY, 110 KOTOPOH HEOOXOANMO MPOU3BECTH PEIAKTHPOBAHNUE B
JIAaHHBIH MOMEHT. JloTyCTUMBIN Arana3oH HACTPOMKH COCTABISIET OT 1 10 Yncsia ToueK
HHULUATH3ANHNH.

4.  DnaekTpoHanpsiKeHUe
Haxvure nHa knaBumry DJIeKTpPOHANpsiKeHHe, HACTPOWTE 3HAYEHHWE HAIPSHKEHUS
TEKYIIeW TOUKH, JOMYCTUMBINA JUAa30H HAaCTPOUKH cocTapisieT oT -2.5 B o +2.5 B.

5. Bpemsn
Haxxmute Ha xnaBumry Bpemsi, HacTpoiTe MPOJOHKUTENFHOCTD 10 BPEMEHH TeKYIIEH
TOYKH, JaHHAsl HACTPOWKa OTpaHHYMBAETCS BpEeMEHEM IpeNbIAyIIed U clemyrolei
Touek. Bpems Touku 1 3adpuxcuporano Ha 0 c.

6. BcraBka
Haxxmute Ha knaBuiry BeraBka, 5T0 TO3BOMUT BCTABUTH HOBYIO TOUKY CUTHATAMEKIY
TEKYIIEeH U CIenyromleil TOUKaMH peIaKTUPOBAHMUSI.

7. Ypajaenue
HaxxMuTe Ha K1aBumry YaajdeHHe, 3TO TO3BOJHT yIAIUTh TEKYIIYIO0 TOUKY M3 CHUTHaja,
a OCTaBIIMECS TOYKH COCAWHHUTH HCIONb3YEMBIM B JAaHHBIE MOMEHT METOIOM
uHTEprosuy. BaxHo: Touka 1 He MOXKET OBITH yraneHa.

8. IIpumenenme
Haxvure na xnaBunryllpuMeHMTH, 3TO MO3BOJIMT MPUMEHHUTH PEIAKTUPYEMBIA B
JAHHBIH MOMEHT CUTHAJI.

9. Coxpanenue
Bb1 MOXXeTe MOKPBITh UM TOBTOPHO COXPAHUTh PEIAKTUPYEMBIN B JAHHBIA MOMEHT
CHTHAIL
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Monyasauus

Monynsmust — 3To Tporece A00aBieHus] 00pabOTKM UCTOYHUKA CUTHAJNIA HAa HECYIIYIO

BOJIHY, YTO ITO3BOJIAACT €EMY CTaThb MOAXOOAIINM JId METOJa NEPEAavn KaHajla CUTrHaja, 3TO

TEXHOJIOTHA CIICA0OBAHUA U U3MCHCHUS HGCYIHCIZ BOJIHBI B COOTBETCTBHU C CUI'HAJIOM.

Haxwmure Ha knaButry Momyasiiiusi, BKJIFOUUTE WIH BBIKIIIOYUTE (YHKITUIO MOTYIISIIHH.

1. BbiGop THIIA MOAYJISALMH

Haxmvure na knaBumy Tunm MOAYyJsiHUM, HACTPONTE THUN MOAYISIWU TEKYILIETO

CHUT'HaJ1a.

Monynsmust o amruutyae (AM): MOAYISIHS N0 aMIUTUTYAEC — 3TO M3MEHEHHE
aAMIUTATYJBl  BBICOKOYACTOTHOTO HECYIIEr0 CHTHaJla B  COOTBETCTBHH C
MTHOBEHHBIM U3MEHEHHUEM CHUTHAJIA MOMYJISIIHH.

[Tocne BBIOOpPa MOIYNSIUM IO AMIUIMTYJIE MOXHO IPOM3BECTH HACTPOMKY
YacTOThl MOJIYJSIUH 1O aMIUIUTYAEC W TIYOMHY MOIYJISIIIMA MOAYJIUPYIOIICH
BOJIHEI.

Yacrora MOIynsSIMM [0 AaMIUTUTy/Ae: HaXMHTe Ha Kiapumy Yacrora
MOAYJISINMU 1O AMIUIMTY/J€, HACTPOWTE 4YacTOTy MOAYJIHUPYIOUICH BOJHBI,
JIOIyCTUMBIA mipenen Hactpoiiku oT 0 I'm mo 65.5 k[, mompoOHee o meToze

HacTpoWku cM. B riaBe HacTpolika 4acToThl.

ImyOuHa Momynsmuu: TIyOWHA MOIYISAIMK 0003HAYaeT CTENeHb W3MEHEHHH
aMIUTUTYIbI, BBIpaKaeTcs B TpoineHtax. Haxvure Ha knaBumy I[inyOmHa
MOIYJISIUM, HACTPOWUTE MIyOMHY Monmyasiuuu AM, JOMycTUMBIA —Tpesesn
HacTporiku coctaBisieT ot 0% mo 120%. Ilpu monmymsiuu 0% BBeIXOAHAS
aMIUIATya OymeT SBISATBCS TIOJIOBHHOW ONPENENICHHOTO 3HAYCHHSA, TpU
monymsiiui - 100%  BeIXOmHAS aMIDIMTyna OymeT SBIATHCS —OIpPeAeICHHBIM
3HauUeHHEM, pu Moxyssiunu 6ombine 100% BeIxox nmpubopa He OyIeT MpEeBHIIIaTh

10 B nuk-niuk (Harpyska 50 Q).

Monynsmust o yactore (FM): oHa M3MEHSET 4acTOTy CHTHaJIa ¢ OCHMJUIAIUCH
BBICOKOW YacTOTHI B COOTBETCTBUM C 3aKOHOMEPHOCTHIO CHUTHAJIA MOMYJSIUH
(cTereHh MTHOBEHHBIX H3MCHEHHWH YacTOThI JIMHEHHO CBSi3aHA C CHUTHAJIOM
MOJYJIAIINH), & AMILTUTYAA OCTAE€TCS B CTAOWIBHOM PEKUME MOTYIISAIINH.

[Tociie BBIOOpa YaCTOTHOM MOIYNSAIIMU MOKHO HACTPOUTH YaCTOTY MOIYIISIIUN H

CMEILEHUE YaCTOThI MOYJIUPYIOLIEH BOJIHBI:
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012 Ucroynuk curuana RIGOL

Uactota momynsnuu: HaOXKMUTE Ha KiaBuiny YacTora MOayJsiiiM, HACTPOWUTE
YacTOTy MOJYJIUPYIOIIEH BOJHBI, AOMYCTUMBIN Tpenen Hactpoiiku ot 0 I'p mo

65.5 xI'11, mogpoOHee 0 MeTo/Ie HAaCTPOUKH CM. B IiaBe HacTpoiika 4acToThI.

CMmermeHne YacTOTHL: HaXMHTe Ha KiaBuiry CMelleHHe 4YacTOThI, MOXHO
HACTPOUTH OTHOCHTEIBHOE OTKJIOHCHHE HECyHmIed YacTOTHl JUIS YacTOTHI
MOJYITUPYIONIETO CUTHamA. JomycTUMBINA Hama3oH HACTPOWKH cocTamisieT ot O
't mo 65.5 k[

2. Bbi0op curHama MOTYJISIHH
Haxmure Ha knaBumy Monyaupymomasi BojdHa, Bwl  Moxere BbIOparh
CHHYCOHMIANbHBINA CHUTHAJI, IPSIMOYTONBHBINA CHTHAJ, IMI000pa3HEBIil CUTHAI U ITyMBI B

KaueCTBE MOAYJIUPYIOILEr0 CUI'HAJIA.
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13 CoxpaHeHue U U3BJIEUEHHE

Hactpoiiku ocummiorpada, CHrHaigbl, H300paKeHHs OJKpaHa, HapaMmeTpel U T.O.
MOJIb30BaTeNlb MOXET COXPaHUTh Ha BCTPOCHHYIO TmamMaTrh win BHemHee USB
3alOMHUHAOIIEe YCTPOUCTBO (Hampumep, (iemi-kapra) B pa3IndHbIX (opMmaTax, a TaKxKe
MOXET TP HEOOXOAMMOCTH NPOM3BECTH H3BICUCHHEC COXPAHECHHBIX HACTPOCK WM

CHTHAJIOB.
ConepxaHue 1aHHOM TJIaBbI:

CucremMa coxpaHeHHUsI

Tunol coxpaneHus

COXDaHEHI/Ie M U3BJIeYeHHe HA BCTPOEHHOH NaMSITH

CoxpaHeHne M U3BJIeUeHHe HA BHELIHEN MaMSTH

YupasJieHne JHCKOM

3aBoJcKHe HACTPOIKH
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Cucrema coxpaHeHust

Haxxmute knmaBumry [Storage, to oTkpoeT uHTepdelCc HACTPONKH COXpaHEHHs U

H3BJICUCHMUA.

O6mbem BeTpoenHoii namstu (LocalDisk) nannoro ocummnorpada cocrasmser 90.5 M6,
nepenHsisi maHeNnb ocHamieHa pazbeMoMm USB Host, mpumMeHuUMBIM OJIs1 TOJCOEAMHEHUS
(bnem-kapThl B EJISAX BHEITHETO cOXpaHeHus. [101b30BaTeNlb MOKET COXPAHUTh HACTPOHKH,
BOJIHBI, OTOOpa)KaeMble Ha SKpaHe, KOHTPOJbHBIE CUTHAIBI W T.J. Ha BCTPOCHHYIO HIIH

BHEINIHIOK MaMsTh. Bee moacoeanasemMble (hiem-KapThl MapKupyroTes kKak «Disk Dy.
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Tunsl coxpaHenust

Haxxmute |Storage] — Tum coxpaHeHusi, BEIOCpUTE HEOOXOUMEBINA THII COXPAHEHUS.
[To ymomwanmio geiictByer “CoxpaHeHue reoMmerpuueckoro wmecta’. Omnucanue

COXpaHCHUA U U3BJICUCHUSA 10 KAXKIOMY THITY CM. HUIKE!

1. Coxpanenue n300paKeHuii

Hanuple curHamoB B ¢opmate «.bmp8», «.bmp24y», «.pngy, «jpg» wm «tiff»
COXpaHSIOTCS HAa BHEUIHIO MaMaTh. MOXHO 3amarh uMs (aiilia ¥ AUPEKTOPHIO
COXpaHEeHHs, a TaKkXkKe, MCHOJIb3ysl aHaJIOTHYHOe uMs (aiiia, MOKHO COXpaHHUTh (aii ¢
napameTpamu (.txt) B Ty e Manky, QYHKIWH NaHHBIX (HaHIOB ¢ TapaMeTpamMH CXOXH C

HIWKeonucbiBaeMol ¢yHknuel CoxpaHeHune napaMerpoB. VM3enedenue n300pakeHUH U

(aiioB ¢ mapamMeTpaMu HEBO3MOXKHA.

[Tocne BBIOOpa TAaHHOTO THIIA!

Haxwmure KinaBuiry @opMaT PpHCYHKAa, BbIOCpUTE HEOOXOAMMBIA  Qopmar
COXpaHEHHUSI.

Haxxmute kiiaBuiry CoxpaHeHHe IAPaAMETPOB, BKIIOYHTE WK BBIKIIOUUTE (QYHKIIUIO

COXpaHEeHHs TapaMeTPOB.

CoxpaHeHue pacTpoBOro n300paskeHusi OJHOH KJIaBUIIei

[Tocne nopcoenuaeHMs (hiaenI-kapThl HAKMHUTE KIaBUITy IPUHTEPa Ha TIepeaHei

maHCIn (‘xé), OTO IO3BOJIUT HE3aMCIAJIUTCIBHO COXPAaHWUTH H306pa>1<eHHe Ha

sKpaHe B ¢opmate (png) B KOPHEBOH KaTajor (ieni-KapThl

4. CoxpaHeHUe reOMeTPUYECKOr0 MecTa
JlanHbIe CHUTHAJIOB B (opmare “*.trc” cOXpaHSIOTCS Ha BHEIIHIOW TNaMsTh. JlaHHBIE
BCEX OTKPBITBIX KAHATOB MOKHO COXPAaHUTh B ONHOM (aiine, a mpu 3arpy3ke MOXKHO

0T0Opa3nTh TaHHBIC CUTHATA Ha SKPaHe.

5. CoxpaHeHHe CUTHAJIOB

Jannapie curHasioB B (dopmate “*.wfm” coxpaHSIOTCS Ha BHEIIHIOI MaMsITh.
CoxpaHeHHBIE (ailsl copepKaT HHPOPMAIMIO O TaHHBIX CUTHAIOB 4 aHAJIOTOBBIX KaHAJIOB
U TJAaBHBIX HACTpOWKax ocumniorpada, a Takke BCe JaHHBIE B PaBHOW Mepe MOTYT OBITH

BLI6paHI>I " UBMCHCHBI.
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4. CoxpaHeHUe HACTPOEK
Hactpoiiku ocumiutorpada B dopmare “*.stp” COXpaHSIOTCS Ha BHYTPEHHIOW WIH

BHEIIHION NaMsATh. [Ipu 3arpy3ke MOKHO ITPOM3BECTH U3BJIEUEHUE COXPAHEHHBIX HACTPOEK.

5. Coxpanenne CSV

@aiinpl TaHHBIX CHUTHAJIOB ONPENENICHHBIX KaHAJOB WIM OTOOpaXaeMBIX Ha JKpaHe
COXPAHSIOTCS B €IMHUYHOM (hopMaTe “*.csv”’ Ha BHEIHIOK MaMSTh.

MOosxHO yCTaHOBUTh UM (paiiia U IMyTh COXPaHEHUS, a TAK)KE MOXKHO COXPaHUTh (aiis
COOTBETCTBYIOIIHUX TTAPAMETPOB C OJAMHAKOBBIM UMeHEM (*.txt) B TOT e KaTajor, QyHKIUN
JaHHBIX (haJIOB ¢ TapamMeTpaMH CXOXH C HWkeonuchiBaeMoi ¢(yHkiueir CoxpaHeHue
napamerpoB. M3pnedenue daiino CSV u mapameTpoB He MOAICPKUBACTCS.

ITocne BeIOOpa TaHHOTO THIIA!

Haxwmure kmaBumy IIpOTSIZKEHHOCTH JAHHBIX, BbliOepuTe “ODKpaH” WU
“OmnepatuBHast namsaTh”. [Ipu BeIOope “OrneparrBHas naMsTh” HaxMuUTe KiaBuiry Kanai u
BbIOGpUTE HEOOXOMUMBIN KaHal (BaXHO: K BBIOOPY JOCTYIHBI TOJIBKO OTKPBITHIC B
TEKyIIUH MOMEHT KaHAaJbI).

Haxmute knapunry CoxpaHeHne NapaMeTPOB, BKIIOUNTE WX BHIKIIOUNTE (DYHKIIUIO

COXpaHEeHUsI MapaMeTpoB

6. CoxpaHeHune napamMeTrpoB

[TapameTpsl oTOOpa’kaeMbIX Ha JKpaHE BOJIH COXPAHSIOTCS HAa BHEIIHUH HCTOYHHK
naMiaTd B ¢opmare «.txty. CoxpaHeHHE TIapaMeTpoB BKIIOYAaET B CEOSI TEKYIIYIO
CUCTeMHYI0 WH(popMaiuio o npubdope (Homep Bepcuu 1O u koMIbloTepa, BpeMsi, nata U
TJ.), a Takke HH(POPMAIMIO O COOTBETCTBYIOIIMX TEKYIIUX HACTPOWKAax TMpubdopa
(cocTosiHME BBIKIIOYATENCH BEPTUKAIBHOTO, TOPHU30HTANBHOTO pPEXHMOB, TpPHUITEpa,
KaHAJIOB U T.11.).
BaxxHo: nmaHHOE COXpaHCHHE TMapaMEeTPOB AHAJOTWYHO MO (YHKIHAM C COXpaHCHHEM

n3o0paxkeHui, coxpanenueM CSV u ¢aiinaMu mapaMmeTpos.
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CoxpaHeHne H U3BJICYCHHUE HA BCTpOCHHOﬁ nmaMAaATH

CoxpaHeHrve W HM3BIEYCHHE Ha BCTPOCHHON MaMATH TMOAJAEPKHUBAIOT ‘‘COXpaHEHUE
HacTpoek” u3 @opmara coxpaHeHusi. Hmwxe ciemyer moapoOHoe onucaHWe MeToaa U

IMMOCJICIOBATCIIBHOCTH COXPAHCHUA U U3BJICUCHUA UX HA BCTpOCHHOﬁ IIaMsATH.

1. CoxpaHeHme onpeaeIeHHBIX HACTPOEK OCHILIOrpad)a Ha BCTPOCHHYIO NAMSTH
1) IoacoenuHuTe CUTHA K OCIMILIOrpady U A0KIUTECh CTAOMILHOIO OTOOPaKCHUS.
2) Haxwmure |Storage] — @opmart coxpaHenusi, Boioepute “CoxpaHeHHne HACTPOEK”,

3areM HaxMuUTeCOXPaHMTh, INPH TMOMOUIH V) BeIOepute “LocalDisk” (Oymer

BbIACJIICHO CMHUM IIBCTOM), 3aTCM HaXXMHUTC 0 , 9TO IMO3BOJIUT OTKPBITH JIOKaJIbHBIN

TIVICK.
3) Haxxmute HoBbI#i (haiiii, py OMOITH OTKPBIBIICHCS KIIABHATYPHI 3aJaiiTe HOBOE

ums (aiina, moapoOHOe omucanue neiictBuid cM. B “Co3jianue HOBOIO JIOKYMEHTA

)

win__nanku ”. Ecnu Ha BCTpOEHHOW NaMsITU YK€ MMEKOTCS COXpaHEHHbBIE (ailiibl
JaHHOro (opMaTa, mocie BbIOOpa HaHHOro (aiima mpu momomm 42 saropses
MeHIOCOXPAHMTE 1 Y AAJMTh, Ha)XaTHe Ha MeHIO COXPaHUTBIPON3BEACT OIEPALIHIO

COXpaHEHUs, B 3TO BpeMs U3HAYAIBHBIN JOKyMEHT OyIeT 3aKphIT, Takke Bbl Moxere
HaXaTh Ha MEHIO YJAJUTh, 4TOObl mIpou3BecTH yaaineHue. [Ipu momoum Y

il Up. .

BI)I6epI/ITe M, a4 3aTCM, HaXaB Ha O , MOXHO BEPHYTHCs Ha npe,umaymm‘zi

YpOBEHbD.

2. MH3BieyeHHe onpeneeHHBIX THNOB (paiijioB HA BCTPOEHHOI MaMsATH
1) Haxwmure Storage] — Tum coxpanenusi, Boibepute “CoxpaHeHHE HACTPOCK”,

3aTeM HaXXMUTE Ha KJIaBUlly 3arpy3kKa, npu IOMOLIU 9 BeiOepute “LocalDisk”,

3aTCM HAXXMUTC Ha 0 , 9TO IMO3BOJIUT OTKPBITH JIOKaJIbHBIN TUCK

2) Ecoum Ha BCTPOCHHOW MaMSTH YK€ HMMEIOTCS COXpaHCHHbIC (aiiibl JaHHOTO
dopmara, npu momomm 43 BeIGepUTE HEOOXOANMBII JOKYMEHT, 3aTeM HAKMHUTE Ha

KJIaBHITY 3arpy3Ka/uis IOATBEPKACHUS BEIOOpa.
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CoxpaHeHne M M3BJICYeHHE HA BHENIHEH MaMATH

Ilepen npuMeHeHueM BHEIIHEH NMaMATH JUId COXPAaHEHMs M W3BJICUYEHUS, MTOKalyiicra,

yIIOCTOBEPHTECh, UTO (IIeII-KapTa MpaBWIbHO mojcoenuHeHa. CoxpaHeHHE Ha BHEUIHEH

naMsaTH noajepkuBaer (aiiipl Bcex THNOB U3 opMara COXpaHEHHs, HO IpH

MIPOU3BEJICHUN HW3BIICYCHUH HE IMOIJICPKHUBAOTCS THUIBI “COXpaHEHUE H300paKeHUH’ U

“coxpanenne CSV”. Hmke npe/CcTaBIeHO MOIPOOHOE ONMMCAHUE MPOIecca COXPaHCHHS U

M3BJICUCHUS HA BHEIIHEH IMaMATH Ha MPUMEPE KCOXPAHCHHUEC I'COMETPUICCKOI0 MECTAY.

1. CoxpaHeHnue (paiijioB onpeaeseHHOro popMaTa Ha BHeLIHIOWGIeI-KApTy

1)
2)

3)

4)

[MoncoenuunTe cUrHai k ocuwuiorpady U JA0XKAUTECh CTAOUIBHOTO OTOOPAXKCHHS
Haxwmure [Storage — @opMar coxpaHeHHsi, BbiOepute “CoxpaHeHHe
reoMeTpudyeckoro Mecra’, 3ateM HaXMUTeCOXpPaHMTB, TNpU TOMOIIA Ly

BeiGepuTe «Disk Dy, 3aTem HaxatHeMm Ha 42 oTKpoiiTe (uew-Kapry.

[Ipn nomonn O BBIOCpUTE HEOOXOMUMOE MECTO COXpaHeHHs. Bo3MOXHO

COXpaHEHHNE B KOPHEBOI KaTayor (Jem-KapThl WK B KAKYIO-TTHOO €T0 MarnKy.
Baxno: naxas Ha knaBumry HoBasi mamka, Bel MmoxeTe co3naTh HOBYIO MAIKy,

nmoxpoOHoe onKcanue JeicTBruid cM. B miaBe “Co3jiaHie HOBOIO JOKYMEHTA M

nanky ~.
[locne monTBepkaeHMS BHIOPAaHHOTO MeECTa COXPAHEHHS HAXMHUTE KIaBUIITY
HoBblii ¢aiia, npu moMoniy OTKPBIBIICHCS KIaBUATYphl co3laiiTe umsi ¢aiiia,

nmopoOHOe omnKcanue JaeicTBuid cM. B miaBe “Co3jiaHie HOBOIO JOKYMEHTA M

nankn’. Ecnmu Ha (uem-kapTte HMMEIOTCS YKE COXpaHEHHBbIC (ailiibl JaHHOTO
dopmara, mnpu momomu 4 Bpibepure  gaHHBIA  Qaiin,  3aropsrcs
menioCoxpanutbyu  Yaaautb. Haxatue ©Ha wmeHIOCOXPaHUTBIPOU3BEICT
OTIEpALIMIO COXPAHEHUsS, B 3TO BpeMs H3HAYAJIBHBIN JOKYMEHT OYyAET 3aKpHIT,

Takke BBl MOXeTe HakaTh HA MEHIO Y AAJUTh, YTOOBI IPOM3BECTH yaaieHue. [Ipu

il Up

noMomu O BI:I6epI/ITe &8l a 3aTeM, HAXKaB Ha O , MOXXHO BCPHYTBHCA HaA

TIPEABIAYIINI YPOBEHb.

2. MH3BieuyeHHne onpeneeHHBIX THNOB (paiijioB HA BHelTHeH (iem-kapTe
1) Haxmure [Storagel — @opmar coxpaHeHusi, BbiOcpute “CoxpaHeHue

TCOMETPHUICCKOTO MeCTa”, 3aTCM, HaXaB Ha 3arpy31ca, opu 1nomMomu 0
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BeIOepute “Disk D”, 3areM HaxMmHTEe Ha Y , OTO TO3BOJHUT OTKPBITh

(braem-kapty
2) Ecnu Ha ¢ueni-kapTe yxKe UMEIOTCS COXpaHeHHbIe (hailibl JaHHoro opmara, npu
nomomr 42 BeIGepHTE HEOOXOMMMBIA TOKYMEHT, 3aTeM HAXKMHTE Ha KJIABHIIY

3arpy3kanis moATBEepKACHHUS BHIOOPA.
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YnpasiieHue TUCKOM
Haxmute Storagel — YmnpaBieHnme AMCKOM, OTKPOCTCS H300pPaXKCHHBIA HIDKE
uHTepdeic ynpaBieHUs IUCKOM, IMPH TOMOIIA Y BbIOEpUTE HEOOXOAMMBIA JTUCK,

BBIOpaHHBI B NaHHBIH MOMEHT IUCK OyJeT BbIAEIEH CHMHUM LiBeToM. HaxkaB Ha 9 ;

OTKpOTE BEIOPAHHBIN JUCK

ITpu noMoIy MEHIO yIpaBiIeHUs AUCKOM MOXHO IPOU3BECTHU CIEAYIOIINE ONEpPaLUU:

® Bpi0op THna (aiina

Co3naHne HOBOT0 JOKYMEHTA WJIN MAKH

Yinajgenue daija HJIH NANKHA

IlepenmenoBanune haija NN MANNKH

OunnieHne JOKAJLHONH MaMATH
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Bb10op Tuna ¢aiina

Kpome tumos ¢aitioB n3 @@opmMara coXpaHeHHs, HEKOTOpbIe (aiiyibl, HallpaBleHHBIE Ha
MPOJABUHYTOE NMPUMEHEHHUE, TAK)KE MOTYT OBITh OTOOPaXKEHBI MPH MOMOIIX OCIIIorpada,
COXpaHeHbI U u3BlieueHbl. K pumepy, daiinbl HopM gomyckoBoid poBepku (*.pf), dhaiinbt
3amucu curHaioB (*.rec), daiiinpl oOHOBIeHU (*.rgl), daitner mapameTpoB (*.txt) u Qas
OTOPHBIX CUTHAIOB (*.ref).

Haxxmute — Ynpasjenue auckom — Tum ¢aiina, 570 1o3BoaMT BHIOPATh
HeoOXxomuMmblii  ¢opmar daiima. [lo ymomwanuio gedictByer “*.*”. Ilpm Tekymien
JUPEKTOPHUH Ha TEKYIIEM IHCKE OyIyT O0TOOpakaThCsl TOJBKO (haifiIbl, COBMECTHMBIE IO

Uy ¢ cyhdHUKCOM HanMEHOBaHus Qaiia.
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C03IlaHI/Ie HOBOI'0 JOKYMCHTA HJIH IMMAIIKHA

JleiicTBus ¢ mankoi (AMpeKkTopuei) AeWCTBUTEIbHBI TOJHKO Ha BHelrHed mamsth. [lepen
HCIIOJIb30BAHMEM BHEIIHETO JHCKa YIOCTOBEPHTECh, YTO (prem-kapra MPaBUIBHO

IMoJACOCANHECHA.

CHavasna Haxmure [Storage] — YnpasjieHHe JHCKOM, IIpH TTOMOIIH 9 BbIOCpHTE

U OTKpOWTEe BHYTPEHHIOI NaMmsATh wiu BHemHuiM auck “Disk D”; 3arem BeiOeputre THI
(baiima, KOTOPBIH HEOOXOMUMO CO3/IaTh; B TIOCJICIHII MOMEHT BBIOCPHUTE MyTh K (ailiry uiu
JTUPEKTOPUH, KOTOPhIE HEOOXO0MMO c0o31aTh. [10 yMomuaHuIO IEHCTBYET KOPHEBON KaTaJloT
(bnem-kapThl.

3atem Haxwvure knaBumu HoBblii ¢aita nnu HoBas mamka, oTkpoercs HIKe

n300pakeHHBIH MHTEpEIiC.

RIGOL [2UT0|H roms |12 S S 5 oooon o0

Hotizont

JanHbIil ocumyutiorpad MmoJiepKUBaeT METOABI BBOJa HAa KHUTAWCKOM M aHTJIMICKOM
s3pIkax. Ms aiina nim mankyu MOXKeT COCTOSTh U3 OYKB, IIU(P, HIKHETO IMOAYEPKUBAHUS,
npoOeoB U MepornudoB, IIMHA CHUMBOJIOB OrpaHuueHa 64 Oaiitamu. Hmke criemyer
MOOYEPEIHOE OMUCAaHWE BBOJA MMEHM (aiija WM MAnKd Ha aHTIMHCKOM W KUTaHCKOM

A3BIKaX.

Hanomunanue
B mpouecce BBoJa MMEHHM pa3iMyHbIe YYacTKHU ONepaluii BbIOMpPAIOTCS BCerga uepes

MEHIO, 3aT€M IOBOPOTOM 9 BEIOMpaeTcss HeoOXoaUMoe coAep)KaHue, a HaKaTueM Ha

) BBOJIMTCS BELIOPAHHOE COJICpKAHHE.
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BBoja HAa aHIVIMIICKOM fI3bIKE
[Tpumep: co3naiite daiin wmm nanky ¢ umeHeM “‘Filename”.

1. Haxxmure Ha knasumy KnaBuarypa.

1) ITpu momoru ) BBIOEpUTE MeToA BBoAa “En” m cocTosiHMe BBOJA 3aryiaBHBIX

6yKB “aA".

2) IIpu nomoru ) BBeauTe OykBY “F”. Eciu BBOZ OmMOOYEH, MOXKHO, HaXkKaB Ha

KJIaBUILY Y JAJUTh, IPOU3BECTH yJIaJIEHUE YK€ BBEIEHHOI'O CUMBOJIA.

3) [Tpu nomo1u Y BBIOCPUTE COCTOSIHUE BBOIA CTPOYHBIX OYKB “Aa”.

4) IIpu nomouu *D BBexuTe OCTABIIHECS OykBHI “ilename”.

Vuacrok BBozia nMeHnKnasuarypallepekitodeHne KpynHoro/mMenkoro mpudrallepekioueHne MeTona BBoia

2. B mporecce BBoga uMeHH Bbl MoxeTe, HaxaB Ha kiaBuily UMMs, BeIOpaTh “YdacTok

BBOJa HMCHH~ U nopu 1noMoiur O nepemMemarb Kypcop, 3aTeéM Ha)XaB Ha

KJIaBUILY Y JAJIUTh, 110 OJHOMY yJIAJIUTh CUMBOJIbI, HAXOAIIMECS CIeBa OT Kypcopa.

3. o 3aBeprieHnn BBOJA HAXMUTE KiIaBUIIylIoATBEPAUTH, ociivmiorpad co3lacT Manky

Wy (aiiil yCTAaHOBJIEHHOTO THIIA C JAHHBIM HIMEHEM B TEKYIIEH AUPEKTOPHHL.
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BBox Ha KHTaliCKOM sI3BIKe
IIpumep: cospaiite paiin nmm nanky ¢ umenem “F44”.

1. Haxxmure knaBumy KiiaBuarypa.

1) IIpu momormu O BbIOEpUTE MeTona BBoja “‘Kuraiickuii”. BakHo: B MEHIO B

MpaBOM YacTH SKpaHa JOOABUTCS MYHKT “‘Ueporiudbr’”.

2) IIpu nomorun D Beenute TpaHcKkpunuuo “wen”. Eciau BBOJ TpaHCKPUILUH

omu0OOYeH, HaXXaTWeM Ha KIABUINYYAAJUTHE MOXHO YAAINTh YK€ BBEACHHYIO
Tparckpunyio. [locie BBoga “wen” B “yuacTke BBOAa HEpOTNIU(OB” TIOSBUTCS CEPHS

HeporaudoB.

3) Haxwure knapuity Meporaugsl, npy nomormu ¥ BbIOEpUTE U BBEAUTE “3L”.

4) AHanoru4HEIM METOIOM BBeaUTe “I 1 “44”.

V4acTok BBOJA TPAHCKPHIIIIMK Y4YacTOK BBOJA MMEHH  YdacTok BeiGopa uepormnd.  Kmamarypa Ilepeki. kpym./menk. mpudra Ilepeki.

2. B mporecce BBoga uMeHH Bbl MoxeTe, HaxaB Ha kiaBuily UMs, BeIOpaTh “YdacTok
BBOJIa IMEHH’, 3aT€M HaXaB Ha KJIABUIIY Y AAJIUTH, T10 OHOMY YIAIUTh CHMBOJIEI TJAHHOTO

y4yacTKa, HaXOJISIIUecs CleBa OT Kypcopa.

3. o 3aBeprieHnn BBOJA HAXMUTE KiIaBUIIylloATBEPAUTH, ociivumiorpad cO3IacT Manky

wd (paiiil yCTAaHOBJIEHHOTO THIIA C JAHHBIM HMEHEM B TEKYIIEH TUPEKTOPHHL.
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RIGOL

Ynanenue pailyia Wi Nanku

JleicTBUA ¢ TamKaMHd  JOSHCTBHUTENIBHBI  TOJIBKO
WCTIONIb30BAHUEM  BHEIIHEH MaMsATH  yOeIuTecCh,

IMoJACOCANHECHA.

1. Ynanenue ¢aitia Ha BCTPOSHHOHN MaMsATH

Ha BHemHeW mamsaTu. Ilepen

410  (prem-kapra  MPaBUIIBHO

1) Haxmure Storagel — YmpaBjieHHe AUCKOM, TIpU TOMOIIU Y BEIOCpUTE U

OTKpoiiTe siokanbHbIi quck “LocalDisk™.

2) Haxxmute knapuiy @opmar aiisa, Beidepure Tl ¢aiina, KOTOpbld HE00X0AHMO

yAaJIUTh HA ONIEPaTUBHON NaMATH.

3) [Tpu nomo1un V) BEIOCpUTE (haiia, KOTOPBIH HEOOXOIUMO YIAIUTb.

4) Haxwmure Ha KiIaBuinyyYaaJduTh—> [loaTBepaMTh, 3TO TMO3BOJUT YAAJIWThH

BEIOpaHHBIN (ai.

2. Ynanenwue ¢aityia WM MAaKA HA BHEITHEH TAMSITH.

Haxwmure [Storage — YmnpaBiieHMe AHCKOM, TpU ITOMOIIH Y BbIOEpUTE H

oTkpoiite BHemHui auck “Disk D”. Bo BpeMs ynanenus ¢aiia win Nanky Ipu TOMOITH

. BbIOCpUTE (aill WM ManKy, KOTOpbIE HEOOXOMUMO YAAlIHWTh, 3aTe€M HaKaB Ha

KIaBuIyy qaauth > [loaTBepAMTH, IPOU3BEANTE yIAICHHE.

PykoBoncTso nons3osarens DS1000Z
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13Coxpanenue u RIGOL

IlepenmeHnoBanue ¢aiiia WM NanKu
JelicTBUA TO TIEPEeHMEHOBAHUIO JEHCTBUTENBHBI TOJBKO Ha BHEIIHeW mnamstu. llepen

HCIIOJIB30BAHUEM BHCITHETO JJUCKA y6e,Z[I/ITCCL, 4qTOo (bnem-KapTa MpaBUJIbHO MOACOCANHEHA.

Haxwmure [Storage — YmnpaBiieHMe AHCKOM, TpU ITOMOIIH Y BEIOEpUTE H

otkpoite BHemHU auck “Disk D”. [Ipomomkas HCHONBE30BaTh O, BEIOCpUTE (haiin Win

Harky, KOTopble HEOOXOANMO IIEPEUMEHOBATh, 3aTeM Ha)xMuTe KiaBuiryllepenMeHoBaTh,
3TO OTKpoeT uHTepdelic MepeMMeHOBaHus, MOApPOOHOe OIMCAaHHEe METoJa JaHHOM

orepainuu cM. B riaBe “Co3zjiaHie HOBOIO JOKYMEHTA WJIH HANKH .

Ounnienue JOKaAJLHON NaMATH

Haxxmute |Storage—> Yupasienue muckom, mnocie Bbibopa ‘“LocalDisk” nHaxmure
Be3onacnasi ounctka—> [loATBepANTH, 3TO MO3BOJINT yAadWTh BCe (AiIbI M HACTPOUKH,
COXpaHEHHbIC Ha JIOKaJbHOM MaMATH, B TO >K€ BpeMs MpuOop OyaeT BOCCTaHOBICH Ha

3aBOJICKHE HACTPOUKH.

PykoBoncTso nons3osarens DS1000Z 14
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RIGOL

3aBoacKHEe HACTPOMKHU

Haxatne Ha [Storage>HacTpoiiku N0 yMOJTYAHHMIO TO3BOJUT BOCCTAHOBHTDH

ocrruiorpad B COCTOSHHE 3aBOJICKAX HACTPOEK, IMOJIPOOHEE CM. B TAOJIHIIC HIDKE.

Tab6mn. 12-2. 3aBoackue 3HAYEHUS

ITapamerp

3aBoaCKOe 3HAYEHHE

TopusonTanbHas nacrpoiika (HORIZONTAL)

Beprukanbnas Hactpoiika (VERTICAL)
Hacrpoiika noxyuenus (Acquire)
Hacrpoiika Tpurrepa (TRIGGER)
Hacrpoiika oroopaxenns (Display)
Hcrounuk curnaja (Source)

Hacrpoiika kypcopa (Cursor)
Hacrpoiika coxpanenus (Storage)

Hacrpoiika BcnomorareabHbix Gpynkumii (Utility)

Hacrpoiika apudmernyecknii onepauuii (MATH->Math)

MporoxkosbHoe aexonquposanune (MATH= [lekonupoBanue 1//lexoaupoBanue 2)

Hacrpoiika koHTpoJbHBIX curHajio (REF)

TopusonTanbHas Hactpoiika (HORIZONTAL)

Topu3oHTaNEHAS BpeMEHHAs pa3BepTKa 1 Mxc
Topu3oHTaNEHOE CMEIIICHHE Oc
OTNn0XKEHHOE CKAaHHPOBAHHE BBIKIL
Tumn BpeMeHHOH pa3BepTKU Y-T
BepruxanabHas HacTpoiika (VERTICAL)
BepTukanbHas mxana 200 mB
BeprukansHoe cMenieHme 0B
Beixmogarens CHI BKJL
Brixmouarens CH2 BBIKJI.
Beixrogarens CH3 BBIKIL
Brixmouarens CH4 BBIKJI.

Crienka KaHajoB

TlocTOSHHBIN TOK

OFpaHI/I‘ICHI/Ie MOJIOCHI MPOIYCKaHU A

BBIKJI.

Yucno npobHuKa

X

PykoBoncTso nons3osarens DS1000Z

15



13Coxpanenue u RIGOL
IIpotuBodaza kanamsa BBIKJI.

[kana xonebanui I'pybas HacTpoiika
En. u3m. kaHanoB [B]

Hacrpoiika moay4uenus (Acquire)

Mertoz nosnyueHus OOBIYHBIH
Sin(x)/x BBIKJL.

I'my6buna namstu ABTOMaTH4ECKU
Hacrpoiika Tpurrepa (TRIGGER)

Tun Tpurrepa 3amyck o ¢ppoHTyY
Br100p HCTOYHHKA CH1

Tun pponTta IMepenuuii GppoHT
Meron Tpurrepa ABTOMaTHYECKHU
Crernka Tpurrepa ITocTosiHHBIM TOK
BripaBHUBaHHE TpUTTEpa 16 ue

CHmKeHue nryma BBIKIL

Hacrpoiika otoopaxenns (Display)

Tun oroOpaxkeHus Bexropst
HNHepunoHHOCTh MunumanbHas
Spxocts curnanos 50%

Cerxka 3kpaHa i B

SIpKOCTB CeTKH 50%

HUcrounuk curnaja (Source)

Brixon BBIKJI.
OToOpaskeHUE COCTOSHUS BBIKJI.

Hcrounuk 1

Bomna CunycouJlanbHbIA CUTHAT
Brikirouarenns kaHana BBIKIL

Yacrota 100 kI
Ammntyna 1.000 B
CwmeieHue 0.00B

HauanbHas daza 0.00°

Mopynsuus BBIKJI.
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13Coxpanenue u RIGOL
ComnporusreHne Bricokoe compoTuBiIeHHEe
HcTounuk 2

Bonna CuHyCOMIANBHBIA CUTHAT
Brikimrogarens kaHana BBIKIL.

Yacrota 100 kI

Ammutyna 1.000 B

CwMmereHue 0.00B

Hauanbnas daza 0.00°

Monynsys BBIKJL.

CormnpoTuBieHue Bricokoe conpoTuBieHue
Hacrpoiika kypcopa (Cursor)

Pexum kypcopa | BBIKJI.

Pyunoii

Tun kypcopa X

HUctoununk CH1

lopuzoHTaNBHEIE €11, U3M. c

CurA -4*] Mkc

CurB 4*1 MKc

OrcaexuBanue

Kypcop A CH1

Kypcop B CH1

CurA -4*1 Mkc

CurB 4*] MKc

Hacrpoiika coxpanenus (Storage)

Tum coxpaHeHus ‘ CoxpaHeHue H300paKeHUS
Hacrpoiika BcnomorareabHbix pynkmmii (Utility)

Hacrpoiika pa3bemoB

Tun cereBoii KoHuUrypauun ‘ DHCP, asromaruueckuii IP
3ByK

3ByK ‘ BeoIki.

JomyckoBasi npoBepka

Tect pa3pemenus Beika.

HUcroununk CH1

PykoBoncTso nons3osarens DS1000Z 17
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RIGOL

Onepanyn Brixi.
Topu3oHTaNIBHOE pEryIUPOBaHNE 0.24 nmem.
BeprukanbHOe peryaupoBaHue 0.48 nmem.
CrarucTuka Brixi.
Brixon u octaHoBKa Beika.
Brixon Heynauno
Brixon Aux Brika.

Hacrpoiika cucremsl

BepTI/IKaJ'ILHOC pacmimpeHue

YpoBeHb 3a3eMIICHUS

PerJ'II/II)OBaHI/IG Mpy NOAKIIFOYCHUN

OJICKTpUYCCTBA

HpOHIJ'II)IG 3HA4YCHUA

Hacrpoiika apudmernuecknii onepaunuii (MATH->Math)

Onepanun | Brixi.
A+B

Onepanun Brixi.
Uctounnk A CH1
Hcrounuk B CH1
CwMmereHue 0B
[xana 500 mB
A-B

Onepauuu BBIKJL.
Hcrounuk A CH1
HUcrounnk B CH1
CmMereHune 0B
[Mkana 500 mB
A*B

Onepanun BBIKIIL.
Ucrounnk A CH1
Hcrounuk B CH1
CwMmereHue ou
[Ikana 500 mU
A/B

Onepauuu BBIKJL.
Hcrounuk A CH1
HUcrounnk B CH1

PykoBoncTso nons3osarens DS1000Z
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RIGOL

CwMelenue ouU
[lxana 500 muU
FFT

Onepanyn BBIKIIL.
HcTounuk CH1
Cwmemenue 0 n6/B
[kana 500 mn6/B
IlenTpanbHas yacToTa 5 MI'n
TopusonTaneHas mxana 5 MI'n

OtoOpaxeHue ITonoBuHa 3xpaHa
En. m3mepenus 10/n6Mm
A&&B

Onepanyn BBIKIIL.
Uctounnk A CH1
HUcrounnk B CH1
CwMelenue ouU
[Ikana 500 mU
ITopor A 0B
ITopor B 0B
AlB

Onepauuu BBIKJL.
Hcrounuk A CH1
HUcrounnk B CH1
CwMelenue ouU
Ikana 500 mU
ITopor A 0B
ITopor B 0B
A"B

Onepauuu BBIKJL.
Hcrounuk A CH1
Hcrounuk B CH1
CwMmereHue ou
[Ikana 500 mU
ITopor A 0B
ITopor B 0B

1A

PykoBoncTso nons3osarens DS1000Z
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13Coxpanenue u RIGOL
Onepanyn BBIKIIL.
Uctounnk A CH1
CwMelenue ouU
[Ikana 500 mU
ITopor A 0B
intg

Onepauuu BBIKJL.
Ucrounuk CH1
CwMmereHue ou
[xana 1 pU
diff

Onepanuu BBIKIIL.
HUcroununk CH1
CwMelenue ouU
Ikana 2 MU
sqrt

Onepauuu BBIKJL.
Hcrounuk CH1
CwMereHue ou
[Ikana 100 mU
lg

Onepauuu BBIKJL.
HUctoununk CH1
CwMelenue ouU
Ikana 100 mU
In

Onepanun BBIKIIL.
Hcrounnk CH1
CwMmereHue ou
[Tkana 100 mU
exp

Onepauuu BBIKJL.
Ucrounuk CH1
CwMmereHue ou
Ikana 100 mU
abs
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Onepanyn BBIKIIL.
HUctoununk CH1
CwMelenue ouU
[Ikana 100 muU

IporokoanHoe nexonupoanne (MATH- [lexkonupoBanue 1/1exonupoBanue 2)

Hexonep RS232
JexonupoBanue BBIKIL.

dopmar ASC
ITapannensHoe

CLK CH1

Tun pponTta Ilepennuii GppoHT
BUTHOCTD IIUHEI 8

Bit X 0

Kanan CH1

RS232

X CH1
IMonspHOCTH [TonoxwuTenpHas MONAPHOCTH

CkopocTh B 001ax

9600

RX OFF

Pa3psig 6uros LSB

ButHOCTBH NaHHBIX 8

Koneunsrii 6ut 1

Meron koHTpOIS HET

12C

CLK CH1

SDA CH2

Tum agpeca OOBIYHBIN

SPI

Pexum ITo mumuTy BpeMeHun
CLK CH1

MISO OFF

MOSI CH2

®poHT [epenuuii pponT
TTonsipHOCTH N

Jlmmut 20 MKC

PykoBoncTso nons3osarens DS1000Z

21



13Coxpanenue u

RIGOL

Iupuna 8
Paspsin 6uros LSB
Kondurypanus nekonupoBanus

OToOpakeHNEe METOK BKIL.
Oto0pakeHHe ILUHBI BKJL.
Otobpaxenue popmara BKJL.
OTtobOpakeHue pa3psaa oura BBIKJI.
OtoOpakeHHe IUPUHBI BBIKJL.

Hcrounnk JaHHBIX

FeOMeTqueCKaﬂ MO3uL M SKpaHa

Junana3oH neKoaupoBaHUs MakcuMaibHBIN
Hacrpoiika koHTpoJbHBIX curHaioB (REF)

Hacrpoiika kanaia Refl

Tekymuii KaHa Refl

Br100p HCTOYHHKA CH1
CmMereHune 0 mxB

[xana 200 mB

Hactpoiixa nsera

Caemo-cepslii

PykoBoncTso nons3osarens DS1000Z
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014 Hacrpoiika QyHKIuU#H cCHCTEMbI RIGOL

14 HacrTpoiika GpyHKIUNA CHCTEMbI

Conep:xanue JaHHOW TJIaBbI:

B Kondurypauus yiajeHHoro uHrepdeiica

B JlaHHbIE CHCTEMBI

PykoBoncTso nons3osarens DS1000Z 1



014 Hacrpoiika QyHKIuU#H cCHCTEMbI RIGOL

Kongurypanus yiajieHHoro uarepgerca

DS1000Z mpu momouu muH LAN u USB moxer npousBonuts cBsizb ¢ [1K. Ilepen
MpPUMEHEHUEM YJaJICHHOro WHTep(elica 03HAKOMBTECh C HIKECICIYIONUM OIHCaHUEM

KOH(HUTYpaLIUN COOTBETCTBYIOIINX Pa3beMOB.

Hacrpoiika LAN

Haxxmure |Utility>Hacrtpoiika pa3bemoB—>Hacrpoiika LAN, ortkpoercst uHTepdeiic
HacTporiki LAN. Bel Mo)keTe MpOCMOTPETh COCTOSIHUE TIOAKIIIOYEHUS K CETH U TTapaMeTphl

KOH(UTYpaLlUH CEeTH.

CocrosHue cetu

Met Status :

Tun xoH(urypanuu Texymero IP

Anpec MAC a0-11-2

Unentuduxarop VISA . e TCRIFO-1

IP Add

Cocrosinue tuna koupurypamuu [P i |, [T
urypa SubMet

CocrosiHue ceTH

[Tpu momomu cereBoro kabess MOACOCAMHUTE ociuuiorpad k Bameil nmokambHON
cetn. CereBoil pazbeM ocuwniorpada HaXOmUTCSA HA 3aJHEel maHenu. B cooTBeTCTBUU C
TEKYIIUM COCTOSIHHEM ITOJICOCIMHEHUS K CETH ocIuuiorpad OyleT BhIIaBaTh pasiHyHbIC
HaIlOMHHAHUS:
® Cetp chopmuponana ynauno! (NetConfigSuccess!)
[Momyuenwme IP... (Acquire IP...)
Kongmuxt IP! (IP Conflict!)
Her coenunenus! (Unconnected!)
Kongurypauus DHCP ne yganacs! (DHCP Fail!)
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014 Hacrpoiika QyHKIuU#H cCHCTEMbI RIGOL

® Urenue cocrosHUs He ynanock! (ReadStatusFail!)

Tun konpurypamun IP (DHCP)
Tumom koHpurypammu anpeca IP moxer Ovite DHCP, aBromarmueckuit IP wim
crarndeckuii IP. [Tpu pa3ubix Tnax koHpurypaiuu [P otmudatorcs MeTosl KOHQUTYpaIuu

napameTpoB ceTH kak [P agpec u apyrue.

Haxvure knasumy Tum KoH$uUrypammm, npy moMOIIH O BeIOepuTe “DHCP”,

3aTeM Ha)KaB Ha ‘0, noAaTBepaAnTe BHIOOP mAanHoro tuma. Korma perictByer T DHCP,

cepsep DHCP Tekymieli cetn npon3BoauT KoHpUrypanuto agpeca IP u npyrux napameTpos

CeTH JUTsl ocIuuIorpada

Tun konpurypanun IP (aBTomatugecknii IP)

Haxxmure Tun KoH(UIrypanmuu, Ipy IOMOIINA ) BeIOEpUTE “‘aBTOMarnueckuii [P”
b b

3aTeM Ha)kaB Ha O, MOATBEpAUTE BBIOOpP aaHHoro THma. Korga neictByer T

aBromarnueckoro IP, DHCP nomkeH OBITh BBIKIIIOYEH BPY4YHYIO, B IPaBOM YacTH 3KpaHa
npobasarcs menro I3 u DNS, monb3oBarens MOXKET CaMOCTOSITENIBHO 3a4aTh IIII03 M
aapec cepBepa DNS s ociiiorpada. B pexxume aBromatmueckoro IP ocrmmnorpad B
COOTBETCTBHU C TEKyllel KOH(pUTypaluell ceTd aBToMaTthdecku monydaer IP aapec ot
169.254.0.1 no 169.254.255.254 u nonmacky cetu 255.255.0.0.

Tun konpurypanum IP (crarudecknii IP)

Haxvure THI KOH(Urypamwu, mpu MOMOIIH O BbIOepuTe “‘cTarmueckmii 1P”,

3aTeM HaxaB Ha O, MOATBEpANTE BBIOOp maHHOTO THa. Korma neicTByeT maHHBIN THI

BpyuHyto Beikimounte DHCP u aBTromarmveckwii IP, B mpaBoil yacTu skpaHa noOaBsATCS

mento IP aapec, [lonmacka ceru, Illnio3 u DNS. B 310 BpeMs mop30BaTenib MOXKET 3a/1aTh
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014 Hacrpoiika QyHKIuU#H cCHCTEMbI RIGOL

cobctBennsie IP anpec u npyrue mapaMeTpsl ceTr sl ocumiiorpada.

Hactpoiika agpeca IP
®opwmar anpeca [P crnemyrommii - nnn.nnn.nnn.nnn, Mpeaensl MepBou rpymmsl nnn ot 0
mo 223 (xpome 127), mpenensl apyrux Tpex rpymm nnn ot 0 mo 255. PexomeHmyetcs

3anpocuTh AoctynHeii [P agpec y Bamiero cereBoro anMuHuctparopa.

Haxmure Agpec IP, mpu nmomomm O BBeUTEe HeoOxoauMmblil anpec IP. Jlannas

HACTpOWKa OymeT CcOXpaHeHa Ha JHEProHEe3aBUCHMON MaMSTH, €CIIM IPOU30UIET

PeryanpoBanue npu oOpbIBe IEKTPOIUTAHUS

Bl MoXeTe HaCTPOUTh KOHPUTYPAIMIO CHCTEMBI OCIIIorpada, KoTopas OyaeT u3BjieYeHa
IIPY TIOBTOPHOM IMOAKITIOUCHUH NIEKTPOIUTAHHUS TIOCIIE 0OPBIBA AIEKTPOITUTAHNUSL.
Haxmure — Cucrema — PerynmpoBanue nmpu o0pbIBe JJIEKTPONHTAHMII,
BEIOEpHTE “TIpenblayiee 3HaYeHne” (10 YMOYaHHIO) WK ““HACTPOUKH 10 YMOJTYaHUIO .
® [Ipenpigymiee 3HAYeHHE: BOCCTAHOBICHHWE HACTPOCK CHCTEMBl Ha 3HAUCHHMS,
JIeiCTBOBABILIUE MIPHU ITOCIEAHEM OOPBIBE AIICKTPOITUTAHHA.
®  HacTpoiiku 10 yMOJTYaHHIO: BOCCTAHOBIICHHE 3aBOICKUX HACTPOCK CUCTEMBI.
, TO UCIIOJIB30BAThCs OYAYT HACTPOUKH “TIPEIBIYIIETO 3HAYCHUS’, IPH TOCIICTYIOMEM
BkitoueHnn kommbiotepa DHCP u  ABromarumueckmii IP  Oynyr HaxoauThcsi B

BBIKITFOYCHHOM COCTOSIHHH, OCITIIIIOrpad aBTOMaTHUECKU 3aKauyaeT HaCTpOeHHBIH ajpec IP.

Hacrtpoiika monmackm cetn
dopmar moaMacKy CeTH CIeAyIoLMi - NNN.NNN.NNN.Nnn, rae npeaenst nnn ot 0 go 255.
PexoMenmyercss  3ampoCUTh  JIOCTYIHYIONIOAMAacKy ceTd |y  Bamero  cereBoro

aJIMHHUCTpPATOpA.

Haxxmure [Moagmacka ceTH, npu momMouiu ) BBEIUTE HEOOXOMMMYIOIIOAMACKY CETH.

JlaHHas HacTpoiika OyJeT COXpaHeHa Ha DHEPrOHE3aBUCHMOH MMaMATH, €CIU TPOHM30HIET

00pPBIB 3JIEKTPONUTAHMNS, TO UCIIOJIB30BAThCS OYyMyT HACTPOHKH “TIPENbIIyIIET0 3HAYCHUS ,

npu mocneayoneM BikiIrodeHunn Kommbiorepa DHCP u ABromarmueckumii IP Oymyr
HAaxOJHUThCS B BBIKIFOYCHHOM COCTOSIHUM, OCLHJUIOrpad aBTOMAarHYeCKH 3aKadaeT

HaCTPOEHHYIOIIOAMACKY CETH.

Hacrpoiika muro3a
B pexumax aBromarnaeckoro [P u crarnyeckoro IP Ber MoxkeTe HACTpOUTH MITIO3.
dopmar nuIr03a CIeaAyIIri - nhn.nnn.nnn.nnn, Tpeebl nepBo rpymmsl hnn ot 0 1o
223 (kpome 127), mpenensl npyrux Tpex rpynn nnn ot 0 1o 255. PekomeHmyeTcs 3anpoCcuTh
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JOCTYIHBIH ajipec 1uTo3a y Baiero ceTeBoro aIMHHUCTPATOPA.

Haxxmure knapunry Iimio3, npu momornu O BBEIUTE HEOOXOAMMBIH aipec IIT03a.

JlanHas HacTpoiika OylZeT cOXpaHeHa Ha JHEPro3aBUCHMOHN NaMsTH, €CIH TPOHM30HIET

00pPBIB 3JIEKTPONUTAHMNS, TO UCIIOJIB30BAThCS OYyMyT HACTPOHKH “TIPENbIIyIIET0 3HAYCHHUS ,

npu mocnenyonieM BikiIrodeHun Kommbiorepa DHCP u ABromarmueckumii IP Oymyr
HAaxXOJHUThCS B BBIKIIOYCHHOM COCTOSIHUM, OCLJUIOrpad aBTOMAarHYeCKH 3aKadaeT

HaCTPOEHHBIHN aJipec IUTI03a.

HacTtpoiika cepBepa 10MeHHBIX HMEH

B pexumax aBromartmueckoro IP u crarmueckoro IP Ber moxere HacTpouTh aapec
cepBepa JTIOMEHHBIX MMEH.

®dopmar ajpeca JOMEHHBIX MMEH CJEIYIOMIMM - nnn.nnn.nnn.nnn, mpeaesbl MepBoi
rpymmbel nnn ot 0 1o 223 (kpome 127), mpeaensl Apyrux Tpex rpymm nnn ot 0 go 255.

Pexomennayetcs 3anpocuth JOCTYIHBIN afjpec y Barero cereBoro anMuHHUCTpaTopa.

Haxwmure xmaBury DNS, npu momoniu O BBEIUTE HEOOX0oMuMbIi anpec. OObIYHO

II0JIb30BATENII0 HE HYXKHO HacTpauBaTh aJpec cepBepa AOMEHHBIX MUMEH CETH, [103TOMY

MOYKHO UTHOPUPOBAaTh HACTPOMKY JTaHHOTO IapameTpa.

Hanomunanmne

® Korma Tpu Thna koH(urypamuu I[P BKIIOYEHBI, MPUOPUTETHOCTh KOH(MHUTYpAIUU
rapamMeTpoB paclipesieisieTcsi OT Bbicokoro k Hu3koMy - “DHCP”, “aBromarnueckuit
IP”, “crarnueckuii IP”.

® Tpu Tumna koHpurypamnuu [P He MOTYT OBITh BEIKJITFOYCHBI OTHOBPEMEHHO.

IIpuMeHeHNe HACTPOEK NAPAMETPOB CETH
Haxwmure knapumylIpuMeHHUTh, CKOHQUTYpUpPOBaHHBIE B  JaHHBIM MOMEHT

I1apaMeTpbl CETU BCTYILIT B A€UCTBUE.

WNHnnuaau3anus napaMeTpoB CeTH
Haxxmure xnapuiny WHWIOMAIM3amMsi, 5TO BOCCTAHOBUT IapaMeTpbl CETH B

COCTOSTHUEC 10 YMOJIYaHUIO.

Anpec MAC
Jus omuoro ocmwmorpada aapec MAC Bcerma sBiseTcss €IWMHCTBEHHBIM. [lpum
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014 Hacrpoiika QyHKIuU#H cCHCTEMbI RIGOL

pacnpeneneanu aapeca IP aus nmpubopa pacrno3zHaBanue MpruOopa MPOUCXOAHT BCETIa Yepes
anpec MAC.

Agapec VISA
OTtobOpaxaercs Tekymui aapec VISA ocummtorpada.

PykoBoncTso nons3osarens DS1000Z 6



014 Hacrpoiika QyHKIuU#H cCHCTEMbI RIGOL

Oo6opynoBanue USB

Jansbiii ocrpuiorpad mpu nomonty pazbema USB Device Ha 3aHel maHey MPOU3BOIUT
cBsi3b ¢ [1K mwim npuaTepoM. Bam HE00X0a1MO HACTPOUTH COBMECTHMOCTbH OCITHIIIorpada ¢

Pa3IUYHBIMU TUIIAMU 000PYIOBaHUS

Haxwmure [Utility] — Hacrpoiika pasbemoB — O6opyaoBanue USB, o ymonuanuio

JIEHCTBYET “KOMITBIOTEP”, B 3TO BpeMs ocimiorpad yctaHoBHT cBs3b ¢ [1K.
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JlaHHBIE CHCTEMBbI

3ByK

IMociie BKIIIOYEHHS 3ByKa IPH paboTe ¢ MEHIO HJIM NPH MOSBICHUH HAIIOMHHAHHN MOXKHO
YCIIBIIIATh CUTHAM3UPYIOIIHIA 3BYK.
Haxxwmure (Utilityl — 3ByK, BbiOepure “Bki.” wiau “BbIKIL.”. I10 yMOJNYaHUIO 3BYK
9

BBIKJTIOUCH. [Ipy BKITIOUCHNH B IIPaBOM HIDKHEM YTITy SKpaHa 0TOOpa)kaeTcs SIPIBIK KOJIOHOK

g

S3bBIK

B manHoM ocmwmiorpade TMOAIEpKUBACTCS MEHIO Ha HECKONBKHX S3BIKAX, MOMOIIb U

HAIlOMUHAHHUS Ha KUTAHCKOM MU aHTIIUHMCKOM SI3BIKaX.

Haxxmute |Utility) — Language, npu momoru O BbIOEpUTE HEOOXOIUMBIN S3BIK,

3areM, HaXkKaB Ha O , TOATBEPANTE BEIOPAHHBIN S3BIK.
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014 Hacrpoiika QyHKIuU#H cCHCTEMbI RIGOL

CucremHast uH(popmManus

Haxae |Utilityy — Cucrema — CucremHasi uH@OpMANHsi, MOXHO IPOCMOTPEThH
uHpOpMaIMI0O O TMporpamMmMHOM obecriedeHun Baimmero ocmumutorpada. CucremHas

nHpOpMaIIHS BKITFOUAET B ce0s coJiepKaHne, 0TOOpaKEHHOE Ha HIKECIIAYIOIIEM PHCYHKE.

stermn Information

manufacturer AGOL TECHMOLOGIES

Model
- ; UttraYision

PerysmnpoBanue npu 00pbiBe 3J1eKTPONMTAHUS

Bbl MOXkeTe HACTPOUTH KOHDUTYPAIMIO CUCTEMBI ocLuiLIorpada, Kotopas OyJeT u3BiedeHa
IPU TOBTOPHOM TTOJIKJTFOUCHHH JIEKTPOITUTAHUS 1TOCIE 0OphIBA AIEKTPOITHUTAHHUS.
Haxmure — Cucrema — PerynmpoBanHue nmpu o0pbiBe JJIEKTPONHTAHMII,
BeIOEpHTE “TIpenbinyiee 3HaYeHre” (10 YMOIYaHUIO) WK ““HACTPOUKH 110 YMOTYaHUIO .
® [Ipeapigyiiee 3HA4YeHHE: BOCCTAHOBICHHWE HACTPOCK CHCTEMbl Ha 3HA4YeHHS,
JIeWCTBOBABIIIKE TIPH TOCIIETHEM 00PBIBE AIEKTPOIUTAHUSL.

® Hacrpoliku 0 yMOT4YaHHUIO: BOCCTAHOBJIEHUE 3aBOICKUX HACTPOEK CUCTEMBI.
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ABTOKOppeKI U

[TporpamMma aBTOKOPPEKLIUH IMO3BOISET OCHHIUIOrpady OBICTPO MOCTUTHYTH HAWITYYINETO
paboyero coCTOSHHUS, a 9TO MO3BOJISIET MOMYIUTh CaMble TOUHBIC 3HAYCHUS W3MEpEeHU. BrI
MOKETE BOCIIOJIB30BATHCS JAHHOW MPOTpaMMoii B JIF000€ BpeMsi, 0COOEHHO, KOTIa IPEIeIIb
M3MEHEHHMs TeMIIepaTyphl OKpyXxaromeil cpeasl aocturatoT win npesbimaioT 5°C. [lepen
HAYaJIOM aBTOKOPPEKIUH YOeauTech, 4To ocimuiorpad mporpencs wind paboTaer yxe
6onee 30 MUHYT.

OTKIIIOUNTE BCE COCAMHCHUS BXOIHBIX KaHAJOB, 3aTeM HAKMHUTE —

ABTOKOPPEKIIUsI, HA SKpaHE TIOSBUTCS HIKE N300pakeHHBIN HHTEP(ENiC aBTOKOPPEKITHH.

ng from all inputs!

Haxwmure xnasumyHadars, ocunsiorpad 3amycTuT NporpaMMy aBTOKOPPEKLIHU.

Haxarue knauinBBIATH O3BOJIUT OCTAHOBUTH aBTOKOPPEKIUIO B JIIOOOH MOMEHT U
BEPHYTbCS B MPEBIAYIIEEC MEHIO.

BaxHo: B mTpolecce aBTOKOPPEKIMH (YHKIHK OOJBIICH YaCTH  KJIABUII

3a0JIOKUPOBAHBI.

PykoBoncTso nons3osarens DS1000Z 10



014 Hacrpoiika QyHKIuU#H cCHCTEMbI RIGOL

Yupasjienue onuusiMu

Hansbiii ocumuiorpad cHaGKEeH MHOXKECTBOM OIIIUMA, 3TO TO3BOJISIET YIOBJIETBOPUTH
Bamu TpeboBaHus k uamepeHusM. [Ipu HeoOXOMUMOCTH MPUOOPETEHHS COOTBETCTBYIOIITIX
onmuil cBshkutech ¢ Bammm nunepom RIGOL unu otaenom TeXHUYECKOW MOMIEPIKKU
RIGOL. Yepe3 mento Bel MoxkeTe yBUIIETh YK€ YCTaHOBJIEHHBIE B IaHHBI MOMEHT OMITUH
WIIN aKTUBU3UPOBATh CEPUITHBIC HOMEPa BHOBb IIPHOOPETEHHBIX OIIIIHH.

Haxmute — Omnuuy, HaxMuTe Ha KiaBuily Tekyliue OmMIUM, TPOCMOTPUTE
YCTQHOBJIEHHBIE B JAaHHBIH MOMEHT OINIUH OCIIUuIOrpaga W COOTBETCTBYIOIIYIO
nHpopmanmio. Haxxap Ha KIaBuIy YCTAHOBKA oMM, Brl cMoXxeTe BOWTH B oNlepaTiBHOE

MEHI0 aKTUBM3allU{ CEPUIHBIX HOMEPOB.

® UHrepdelic penakTupoBaHMs: HaKaB Ha JAaHHYIO KIABHUILY, OTKpPOWTE HHTep(eic

BBOJZIa CEPUMHOIO HOMEpa, Kak MoKa3aHO Ha HIKecenyoeM pucyHke. [Ipu nomomnum

O BEIOCpUTE CHMBOJBI HAa BHUPTYaJbHOH KIIABHATYpe, Ha)XKaTHEM Ha PYdKy

YIipaBJICHUA BBEIUTE ,Z[ﬁHHLIFI CHMBOJI.

VYuacTok BBOJIA CePHﬁHOFO HOMEpa VYuacrok BLI60pa CHMBOJIOB

® KjaBuira BOo3BpaTa Ha OAHY MO3UIMIO: HAKATHEM HA JAHHYIO KIIABHIILY MOOYEpPETHO
YOQISIOTCS CUMBOJIBI B “‘ydacTKe BBOJ]a CEpUMHOTO HOMeEpa™ CIipaBa HaJIeBo.

®  VianuTh: Ha)KaTHEM Ha JaHHYIO KJIABHIITY YIAJSIOTCS BCE CHMBOJIBI B “‘yUacTKe BBOJA
cepuitHoro HoMepa”.

® [IpumeHHTH: MOCTC HaXKaTUs HA JAHHYIO KJIABHIIY OCIHMIUIOTpad B COOTBETCTBUU C

BBEJCHHBIM CEPUIHBIM HOMEPOM aKTHBHU3UPYET COOTBETCTBYIOILYIO OILIUIO.
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15 YnanenHoe ynpasJieHue

CymecTtByeT JBa OCHOBHBIX METOAAa  YAQJCHHOTO  YIOPABIEHUS  JIaHHBIM

ocruiorpagom:

[oap3oBaTeabCKOE MPOTPAMMHPOBAHTE

TTonp30Barenn npu HOMOIIA CTaHJapTHBIX KOMaH/I SCPI
(StandardCommandsforProgrammableInstruments) MoXeT NPOW3BOAUTH MPOTPAMMHOE
perynmupoBanue ocuwuiorpada. IlompobHee o KoMaHAaxX M TPOTPAMMHUPOBAHHH CM.

“CripaBOYHHUK MTPOTPaMMHPOBaHHUs” TaHHOTO TIPUOOPA.

IIpu nomoum nporpammuoro obecneyenuss PC RIGOL uau apyrux npouspoauresiei

[Tonmp3oBarenp, mochbutas koMauabl mpu momontn PC mporpammer UltraSigma ot
RIGOL, nmpon3BomuT yaaleHHOE yIIpaBlIeHUE OCIILIOrpagdoM.

Kpome Toro, Taxxe BO3MOXKHO HCTONB30BaHue ‘‘Measurement&AutomationExplorer”
or xomnaanu NI (NationallnstrumentsCorporation) wnu “Agilent 10 LibrariesSuite” ot
xomnanuu  Agilent (AgilentTechnologies, Inc.) ans ocymiecTBieHUs  yIaJeHHOTO
yIpaBJIE€HHS.

Hanneiii ocuwmnorpad npu momont USB, LAN u ap. mmH npubopa IpoH3BOIUT
cBi3pb ¢ [IK. B paHHOH T71aBe COmEp)KUTCS TOAPOOHOE OMUCAHHWE OCYIICCTBICHHUS
YAAJCHHOTO YIpaBieHHs ocuwmiorpagom mpu momomu nporpammbel UltraSigma uepes
pasznuuHbie pazbeMsbl. [1o Bompocam mpuodpererus mporpammsl UltraSigma oOpamaiitech

K ToprobiM areHTaM RIGOL wnu B OT/IeN TEXHUYECKOM MOAISPIKKH.

Coneprkanue JaHHOH IIaBBI:

B  Yunpasaenune uepes USB

B  YupasJaenmne yepe3s LAN
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015 Ynanennoe ympaBieHue RIGOL

Yupasienue uepe3 USB

1. IloacoennHeHue 000PYI0BAHMSA
[Tpu momomu mHpopmanmonHoro kadens USB moacoenunute ocummiorpad (USB
DEVICE) k TIK.

2.  YcranoBka apaiiepa USB
Hansbiii ocintorpad siensietcst obopynosanreM USBTMC. Ecnu B Bamewm TIK yxke
ycraHoBieHaUltraSigma, TO mocme mepBOro MPaBHIBHOTO  ITOACOSAWHEHUS
ocrruiorpada K KOMIBIOTEPY U 3ammycka (ociuiuiorpad aBTOMaTHICCKHNA POU3BEET
koHpurypanuto pazeema USB) B IIK mosBuTCs muanoroBoe OKHO OOHOBIICHHS
KOHCTPYKTHBHOTO OOECIEUEHHs, KaK II0OKa3aHO Ha HIDKECIEAYIONEM pHCYHKE,
ycranoBute gnpaiiBep “USB  TestandMeasurementDevice” B COOTBETCTBHU C

YKazaHUusAMHA MTPOBOJTHHUKA. HOCHC}IOB&TGHLHOCTB cieayromas:

Found New Hardware Wizard

Thiz wizard helps you install software for:

USE Test and Measurement Device

::') If your hardware came with an installation CD
&2 or floppy disk. insert it now.

What do you want the wizard to do?

Fecommended)
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Found New Hardware Wizard

Please choose your search and installation options.

() Search for the best driver in these locations.

Uze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

@arch. | will choose the driver to instD

Chooze this option to zelect the device driver from a list. ‘Windows does not guarantee that
the driver you choose will be the best match far pour hardware.

4

| e——
[ < Back ]l Mext > ]l Cancel ]

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. [f you
%b have a dizk that contains the driver you want to ingtal, click Have Digk.

Show compatible hardware

5

/¢y This driver is not digitally signed!

Tell me why driver signing is impartant 6

[ < Back ” Mest > ][ Cancel ]

Found New Hardware Wizard

Please wait while the wizlard installs the software.

% USE Test and Measurement Device

5 [,
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Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard hasz finizhed installing the software for:

% USE Test and Measurement Device

Click. Finizh to close the wizard. 7

[Fen ]

3. Tlomck pecypcoB 060pyn1oBaHus
Otkpoiite UltraSigma, mnporpaMMa Ha4yHET aBTOMATHYCCKHHA IOMCK pPECypcoB

MOJKIIFOUeHHOTO B JaHHbIH MoMmeHT Kk [IK ocmmmmorpada, Ber Moxere Haxarh

USB-TMC

IUIA TIPOMU3BCACHHSA IIOMCKA, B TIPOIECCE ITOUCKAa CTPOKa COCTOAHUA

MPOrpamMMBbl OyNET BBIIVISIIETh CICIYIOIIAM 00pa3oM:

4. TIpocMOTp pecypcoB 000py10BaHHs
OO6napyxeHHble pecypchl nosBiatcs B karainore “RIGOL OnlineResource”, a takke
Oyzmer oToOpakeHa WH(popManUs 0 Monenu npudopa u pazbeme USB, kak moka3aHo

HHWXKEC!

IVI Config Verify All

L Online Resource |_
"E: : D31 TO0000006 : : THSTR)

Ither Online

|—,.
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5. Tecr cBsi3u
Haxas TIpaBou KHOTIKOH Ha M pecypca “DS1104Z
(USBO::0x1AB1::0x04CE::DS1T0000000006::INSTR)”, BBIOCpHTE “SCPI
PanelControl”, oTkpoercs maHenb YJaJICHHOTO KOMAaHJIHOTO YIPABIEHHS, T.0. MPH
MIOMOIIM JAaHHON MaHEeTN MOXHO OTIPABIITH KOMAHABI U IPOU3BOIHUTEH H3BICUCHUE

JAaHHBIX, KaK ITIOKa3aHO HHMXKEC:

= D511047 (USBO: : 0x14B1: : 0xDACE: :DS1T00000006: : INSTR) 2013-4-26 15:27:42. 447 EEXK

SCFI Command:

v 4 Send Command I Read Response I Send & Read Base

Current Return Value | Current Retuwrn ¥

TR

00,01, 00
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Yupasienue yepe3 LAN

1. IloacoenuHeHue 000pPYI0BAHMSA
[Tpu momomu cereBoro kabeis MOACOCAMHUTE ociuuiorpad k Bameil nmokambHON

CCTH.

2. Koudurypamusi mapaMeTpoB ceTH
Hacrpoiite mapamerpsl cetn ociuiorpada B COOTBETCTBUU C ONMCAaHHEM B IJIaBe
“Hactpoiika LAN”.

3. Tlouck pecypcoB 000pyI10BaHHSs

Otkpoiite UltraSigma, HaxxMuTe , B UltraSigma mosBUTCS HUXe

N300pakeHHOE JMAIOTOBOE OKHO, KaK MOKa3aHO Ha puc. (a), HAKMUTE

Ha4yHeTCsl MOMCK pecypcoB ocuuuiorpada, MOJACOSAMHEHHOIO K JIOKAIbHOM CeTH,
oOHapyKeHHbIE pecypchl mpubdopa OymyT OTOOpPaKEHBI B MPABOM JHAJIOTOBOM OKHE,
Kak moka3zaHo Ha puc. (b), BeIOepuTe HeoOxomumoe Bam mMs pecypca, HaKMUTE
“, 9TO TMO3BOJNIUT 3aBEpIINTH aoOaBieHHe. BaxkHO: mMpH HEOOXOAUMOCTH
ylaleHHss HEeHY)XHBIX PECYpCOB ClelyeT BbIOpaTh MMs JaHHOTO pecypca, HaxaTb

, ynajieHue OyJeT mpou3BeAeHO0, KaK IoKa3aHo Ha pHc. (¢):

Create LAN Instrument Besource

Marual Tnput LAW Instrument IF

of LaW Instrument

Puc. (a)
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Create LAN Instrument Besource

Marual Input LAH Instrument IF

of LAN In=strument

Puic. (b)

Create LAN Instrument Besource

Marmal Input LAW Instrument IF

of LN Inztrument

Puc. (¢)

4. TIpocMoTp pecypcoB 000py10BaHHSA
Kak mokazaHo Ha HMXKECIEAYIOIIeM PUCYHKE, OOHapy)KCHHBIE PECYpChl MOSBSTCS B

katasgore “RIGOL OnlineResource”.

= SISm/A

5. Tecr cBsi3u
Haxap npaBoii kHomkoi Ha ums pecypca “DS1104Z (TCPIP::172.16.3.16::INSTR)”,
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BeiOepure “SCPI PanelControl”, oTkpoeTcs maHenb YIaJICHHOTO KOMaHIIHOTO
yIpaBieHHs, T.0. IPH IOMOILIM JAHHOW IAHEIW MOXHO OTIPABISATH KOMaHMABI M

IIPOU3BOAUTDH U3BJICUCHUEC JAaHHBIX, KaK ITIOKa3aHO HMKE:

? DS1104Z (TCPIP:: 172, 16. 3. 16: : TRSTRYZ013-4-10 11:30:44. [TT

SCFT Command:

6. 3arpyska crpannn LXI
Jannpiit  ocruiorpad cooTBETCTBYeT craHmapTam npubopoB Tuma LXI-C, npu
momornu UltraSigma (menyok mpaBoil KHONKOW Ha uMs pecypea, Beioop LXI-Web)
MOXHO 3arpyxarh crpanunbl LXI (umu BBOms IP ampec B Opay3epe aHaJIOTHYHO
MOXXHO Tpou3BecTH 3arpy3ky ctpanuipl LXI). Ha crtpanune Oymer oToOpaxkeHa
paznuuHas BakHas wuHGDopMamusa 10 mpuOOpy, BKIOYAas MOAETh Ipubopa,
IIPOM3BOJIUTENS, CEPUIMHBIN HOMep, MHCTpyKuMIo, aapec MAC, aapec IP u T.a. Kax

MOKA3aHO Ha HIKECIIEYIOIIEM PUCYHKE!

R Vab-Enzble DS1000Z Saries

R ccome Welcome to Web of DS1000Z Series

I4atwark
e

Hefwrk
Satffings

lndoa vativay Ab=out This Instumant:
Inzlturnent Model
LELTERTE
Senal umber:
Diescnplion
L Class:
Ledl Werston:
Hoz1 hame:
WAT Addrass
IF Addrass
Fltreara Redsiomn
WISA TCFP Sting:
Auto-MEls Capable
LA88 UEE Connacl Shing

DIG11047
RIGOL TECHNOLOGIES
031 TI000000E

ngollan

[

13

naclian acal
00-28-40-20-E0-60
17216318

0110

TCRIF:T L1631 6INETR
G

LBBI: (4081

gl Idenoncation indicstor

ACE:DS1TO000000E: INETR

2013 RIGOL Technologies, Inc. Al Rights Resened
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16 YcTpaHeHue HeMCIIPABHOCTEH

Hioke omucaHbl HEHMCIPABHOCTH, KOTOpbIe MOTYT BO3HHKHYTh B HpoLEecce
JKCIUTyaTalluy ocuuuiorpada, a Takxke MeTolpl ux ycrpanenus. Korga Bel cronkHerech ¢
JaHHBIMU HEHMCIPABHOCTSIMH, MMOXKAIYHCTa, MOCTApalTeCh PEUINTh BOIPOC B COOTBETCTBUU
C HIXKSOIMCAaHHBIMH METOJIaMH, €CJIM HEHCIPaBHOCTh BCE JKE MPUCYTCTBYET, CBSKUTECH C
kommanueir RIGOL, pu 3ToM Oyaer HeoOXoauMO MpenocTaBuTh WHGopManuio o Bamem
npubdope (crnocod nonyquI/m:9CncTeM39CncTeMHaﬂ uHpopmaius).

1. Ecin mpu HaKAaTHM HA KJIABHINY IEKTPONHUTAHHUA JKPaH ocuuiorpadga

ocTaercsl YepHbIM, OTCYTCTBYET KaKoe-TH(0 0ToOpakeHNe:

(1) IlpoBepsre, MPaBUIILHO JIH TTOJCOCMHEH Pa3beM dICKTPOITUTAHHMS.

(2) IlpomepbkTe, He meperopend U NPEAOXpaHUTENH. B cioydae HE0OXOAMMOCTH
3aMeHbl  NpEIOXpaHUTENell  UCMONB3yHTe MOAXOMIIME Uil  JAaHHOTO  mpubopa
HpeOXPAHUTEIH.

(3) 3aBepIIyB BHIICONMCAHHYIO POBEPKY, IIOBTOPHO 3aIYCTUTE MPUOOP.

(4) Ecnm HencnipaBHOCTB BCE JKe MPUCYTCTBYET, CBsbkUTECh ¢ RIGOL.

2. Mociie THCKPETH3ANNH CUTHAJIA HA DKPaHe He MOSABJISIETCS BOJIHA CHTHAJIA:

(1) TIIpoBepbTe, mNpaBWIBHO JIM TMOICOCAUHEH TMPOOHWUK K ocuuuorpady u
aHATTU3UPYEMOMY MIPEIMETY.

(2) TIpoBepbTe, mMeeTcs JHM CHTHAJI aHAJIM3UPyeMOro mpeaMera (MOXKHO
MOICOCIMHUTD BBIXOMHOW CHUTHAJI KOMIICHCAIIMK MPOOHHMKA K MPOOJEMHOMY KaHAIy JUIst
MIOHATHS TIPUYMHBI TPOOJIEMBI — B KaHAJIE WITU B aHAJIM3UPYEMOM TIPEAMETE).

(3) IIpousBenuTe MOBTOPHYIO TUCKPETU3AIIUIO CHTHAJIA.

3. H3mepsieMoe 3HaueHHMe aMILIMTYIbl HANpPsiKeHUs Oo0Jible WJIM MeHblIe
peaibHOro 3HadyeHusi (BaxkHo: [aHHBIH NYHKT OOBIYHO TNOSIBJSIETC MPH
HCIOJIb30BAHUM NPOOHUKA):

IIpoBepbTe, COOTBETCTBYET JIM DPEAJbHBIA JEKPEMEHT 3aTyXaHUs HCIOJIb3YEMOIo

npoOHHUKa Ko UIIHeHTaM 3aTyXaHUs KaHala.

4. Cursajibl 0T00pakal0TCs, HO He CTa0UJIbHO:
(1) IpoBepwre uctounuk Tpurrepa: [IpoBepbTe, COOTBETCTBYET Jii BHIOOP HCTOYHUKA
Ha [TAHEJM TPUITEepa peajJbHO UCTIONB3yEeMOMY CUTHAIBHOMY KaHaITy.

(2) IlpoBepbre TN TpUTTEpa: K OOBIYHBIM CHUTHAJIAM JIOJDKEH OBITH MPUMEHEH METOJ
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16 YcrpaneHue HencnpaBHOCTEN RIGOL

“TpurTep ¢ 3aIyCcKoM 10 (GPOHTY”’, K CUTHAJIaM BHJICOYACTOT MPUMEHSETCSI METOl “‘TpUrrepa
1o BugeodactoraM’’. TOJIBKO TP YCIOBUH HCIOIB30BAHUS JOIDKHOTO THIA CUTHAJBI OyIyT
oToOpakaThcs CTAOUIIBHO.

(3) [IpoBepwTe ypOBEHBb TPUTTEPA: OTPETYIUPYNUTE YPOBEHBb TPUTTEPA HA IICHTPAILHYIO
MO3UIIUIO CUTHAIA.

(4) 3meHnTE HACTPONKHY BRIPABHUBAHUS TPUTTEPA.

5. OrcyrcrBHe Kakoro-aiu0o oTo0paskeHUs] TMOCJIe HAXKATUA KJIABULIH
[RUN/STOP:

IIpoBepbTe, HaxomuTcs JH Ha naHenu tpurrepa (TRIGGER) na mkane
“Normal” mwiu “Single”, a Takke NMpPEBBINIAET U YPOBEHb TPUITEPA IMPEACTB CHTHAJIOB.
Ecnu mpeBbllaeTt, yCTAHOBUTE YPOBEHb TPUTTEpa MOCEPEINHE MM HACTPOUTE Ha
mkaiy “Auto”.

BaxxHO: IIpH MTOMOIIY KJIABUIIY aBTOMATUYECKON HACTPOUKH BBIIICOMCAHHEIC

,HGI)‘ICTBHH MOI'yT OBITh BEITTOJHEHBI aBTOMATHYECKH.

6. Boiabl oTo0pazkaiorcsi B oopme J1eCTHHIIBI:

(1) Bo3moskHO, 11Kaia TOpU30HTAJIBHON BpeMEHHON pa3BEepPTKH 3aHMKCHA, YBEITMUCHHE
TOPU30OHTAIBHON BPEMEHHOW pa3BEPTKH TIOBBICHT TOPH3OHTAIBHBIA  KOA((PHUIIMESHT
Ppa3perIeHus, 9To YIAyUIIUT OTOOpaskeHHE.

(2) Eciiu Tunm oTo0paskeHHsl YCTAHOBJICH KaK “‘BEKTOPBI’, COCIUHUTEIbHAS JIMHUS
MEXIY TOYKAMHU TUCKPETHU3AIlMd MOXKET IPHBECTH K IOSBICHUIO OTOOpPaKeHHS BOIH B
(opme nectHunbl. YcTanoBuTe THI OTOOPasKEHHMSI HA “TOYKH~, 3TO TIO3BOJIUT PEIIUTh

nmpooemy.

7. Heynaunoe noacoenunenue K IIK wiau npuntepy npu nomomu USB:

(1) IIpoBepbTe, MpaBWILHO M MOJCOCAMHEH WH(GOpPMaMOHHBIN Kabenb USB k
ocrmutorpady u ITK.

(2) IlpoBepwre nenoctHocTh WHGOpManMoHHOTO Kabemss USB, mpu HeoOXxoaumocTH

nepe3anycTuTe ocruorpad.

8. OGopynoBanue ¢uieni-kapThbl He PACTIO3HAETCS:

(1) ITpoBeprte, ucnipaBHa Jin ¢uIeHI-KapTa.

(2) Yoenutech B HMCIONB30BaHWU obOopymoBaHus ¢uemi-kaptel Tna Flash, nannbIi
npubop He MOIJIePKUBAET HCIONB30BaHUE O0OPYAOBaHHUS (QIIEHI-KapT THIA >KECTKOTO
JIHCKA.

(3) TlpoBepbTe, HEe 3aBbIIICH JKW OObEM HCHONB3YeMON(IICHI-KAPThI, B JIaHHOM
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16 YcrpaneHue HencnpaBHOCTEN RIGOL

ocruiorpade peKOMEeHIyeTCsl HCIONb30BaHue Quieni-kapT oobeMoM He Oosee 8 0.

(4) Tlocne moBTOpHOTO 3amycka mpubopa eme pa3 BCTaBbTe (QUICHI-KAPTY LIS
HPOBEPKH.

(5) B cinydae ecnu wucnonb3oBaHuE (UICHI-KApTHI TO-TIPEKHEMY HE BO3MOXKHO,
obparutech B RIGOL.
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RIGOL

17 TexHuuyecKue nmapaMeTpsol

Kpome mapameTpoB, 0003HaYCHHBIX KaK “OOIICTIPHHATOE 3HAYCHUE”, BCE IMapaMmeTphl

MOTYT TapaHTHUPOBATHCS, a TAKXKe MPHU YCIOBHH, YTO OCIMIUIOrpad HEMpephIBHO paboTaet

6osee 30 MEHYT IIPH SKCILTyaTAIIMOHHON TeMIIepaType.

JAuckpernzanus

MeTtoz nuckperu3anuu

Juckperuzanus B pealbHOM BPEMEHU

Koaddumment
JIMCKPETHU3aIMH B

peanbHOM BpEMEHU

1GSa/s(omHOKaHATBHBIH)
500MSa/s (nByxKaHaIbHBIN)
250 MSa/s (ueTbIpexKaHaIbHBIN)

Cpennee 3HaueHUE

Ilocne TOro, Kak Bce KaHajabl JOCTHTHYT N-oif

JUCKpETH3aliH, 3HadeHre N MoKeT ObITh BHIOpaHO u3 2, 4,
8, 16,32, 64, 128, 256, 512 u 1024.

Bricokas paspematorias

CIOCOOHOCTh

MakcumanesHoe pasperieHue 12 our

I'my6una namsitu

OpHokaHanbHEIA: aBTOMarnuecku, 12k, 120k, 1.2M, 12M,
24M (OnIMOHHO)

JIByXKaHaIbHBIN: aBTOMaTHUYeCKH, 6K, 60k, 600k, 6M, 12M
(OIIIMOHHO)

YeThlpexkaHaNbHbIH: aBTOMaTHuecku, 3k, 30k, 300k, 3M,

6M (OILIMOHHO)

Bxox

Yucao kaHAJIOB

4 xaHaja

Bxonnas cuemnka

[TocTostHHBIN TOK, TIepeMeHHbIH TOK wiu 3a3emiieHue (DC,

AC, GND)

Bxonnoe conpoTuBnenue

(1 MQ£2%) || (13 pF+3 pF)

Koa¢pduunent 3aryxanus

MpOOHMKA

0.01X-1000X ¢ marom 1-2-5

Makc. BXogHOE

Hanpsbxenue (1MQ)

Makc. BXOHOE HANPSDKCHUE aHAJIOTOBBIX KaHAJIOB
CAT | 300 Vrms, CAT 1l 100 Vrms,
nepeHanpspkerne 1000 Vpk

MEpEXOoaHOC
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[Tpu ucnonp3oBannu npodHuka RP2200 10:1 - CAT 11 300

Vrms
Topu3zoHTAIBHO
kana BpeMeHHO#t | 5 He/nen no 50 c/nen
pa3BepTKH
TouHOCTB BpEMEHHOH | <= 25 9acT./MUILI.
pasBepTKH"
Yacooit apeiid <= 5 gact./MuILL/TOA

Makcumansnbie npenenst | [Iperpurrep (oTpuiarenbHas OTCpodka): >1/2 IUPUHBL

OTCPOYKHU OKpaHa

[ocTrpurrep (monoxurenasbHas orcpouka): 1 ¢ 1o 5,000 c

Pexumbl BpemernHoit | Y-T, X-Y, Roll, otioxkeHHoe ckaHMpOBaHKE
pa3BepTKH
Yucao X-Y 1 nens
Koadpdumment  3axBara | 30,000 wims/c (ToueuHoe oToOpakeHue)
CHrHAJIOB

BeprukajibHo
ITonmoca nponyckanus | DS1104Z: DC no 100 MI'y
(-31116) DS1074Z: DC go 70 MI'g
Enquanunas noiioca | DS1104Z: DC no 100 MI'g
MPOIYCKAHUS DS1074Z: DC no 70 MI'y
BeprukanpHas

paspenaromnas crnocoOHOCTh

8 our

BepTI/IKaJ'II)HaSI IKajia

1 MB/nen oo 10 B/nen

Jlnama3zoH CMeIeHUs

1 mMB/nen 1o 499 mB/nen: £2 B
500 mB/nen no 10 B/men: + 100 B

OrpannyeHus TMTOJIOCHI

1
IIPOITyCKaHUs

20 MI'x

XapakrepucTruka
MPOITyCKaHUs HIKHUX
4acToT (CIIernka 1o

nepeMeHHOMY TOKY -30B)

<5 Tt (ma BNC)
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PacuerHoe Bpems DS1104Z: 3.5 ue

HapacTaHI/m1 DS1074Z: 5 uc

TouHOCTB npupatenus | <10 mB: +4% nonnas mxana

TIOCTOSIHHOTO TOKa® >10 MB: £3% monHas mkana

Tounocts cMmerennst | £0.1 gen £ 2 MB + 1% 3HaueHue cMmenieHus

IIOCTOSHHOI'O TOKa

OT NOCTOSTHHOTO TOKa JI0 MakKcC. MOJIOCHI TporryckaHusi: >40
N3onupoBaHHOCT KaHAJIOB

Aub
Tpurrep
Hunanazon YPOBHS | %5 KJIETOK OT LIEHTpa dKpaHa
TpUrrepa
Pexxumebl Tpurrepa ABTOMaTHYECKUI, OOBIYHBIN, STMHHYHBIN 3aITYCK

Jwnanazon BeipaBHuBanug | 16 He 1o 10 ¢

BricokouactoTHOE 75 k'

131>1paBH1413aHHe1

HuskouactoTrHOE 75 k'

131>1paBH1413aHHe1

UyBCTBUTENBHOCTH 1.0 mexn (mo 5 MB win nipy BKITFOUEHUH CHIDKEHUS IITyMa)
TpIzIrrepa1 0.3 nmen (o 5 MB wiu pu OTKIIIOYCHUN CHIKCHHS TITyMa)

Tpurrep ¢ 3amyckom no ppoHTy

Tun pponTa | [lepenunii, 3aaHU#, CTy9aliHBINA GPOHT

Tpurrep no mupHHe UMITYJIbCA

YcnoBusl UMITYIIBCOB [MonoxuTenpHas MIMPHHA HMIYIbca (OOJNBIIE, MEHBIIE, B
YCTaHOBJICHHBIX Mpeaenax)
OrpuuatensHas MIMPHUHA UMITynbca (OOnblle, MEHbLIE, B

YCTaHOBJICHHBIX npe)lenax)

IupuHa ummynsca 8ucao10c

Tpurrep no 3agep:kKke UMIYJibca (OMIIHOHHO)

VenoBus mmpuHsl | bes ycioBwuii, 6oibine, MEHbIIE, THAMTA30H

HUMITyNbCa

[MonspHOCTH [TonoxutenpHast MOMSAPHOCTD, OTPHUIIATENLHAS ITOJIIPHOCTh
Jnamazon mupunbl | § He 10 10 ¢

HAMITYJIbCa

Tpurrep no JJMMHUTY UMIYJIbCA (OIILHOHHO)
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Tun nuMuTa UMITYIIBCA [Mepennwmii, 3aHMiA, CITy4aitHBIH QPOHT
[To3unus Tpurrepa Bxon, BeIxom, Bpemst TuMuTa
Bpems numura 8ucmo 10c¢c

Tpurrep ¢ 3amyckom no N-My (ppoHTy (ONLMOHHO)

Tun pponTa [epennwnii, 3aauuit GpoHT
WnTepBan oTKII0YEHNA 16 HCc 0 10 C
Yucno rpaHun 1 o 65535

Tpurrep no rpagueHTy

YcnoBus rpagueHTa [onoxutenpHbld  rpagueHt  (OonbplIe, MEHBIIE, B
YCTaHOBJICHHBIX Mpeenax)
OtpunarensHblii  rpagueHT  (OONbBIIEe,  MCHBIIE, B

YCTaHOBJICHHBIX Mpeenax)

Hactpoiika BpemeHu 8Hc 10 10 ¢

Tpurrep mo BueodacToram

CucreMa CUTHAJI0B [Monnepxxkka cranmapraeix paguocucteMm NTSC, PAL wu
SECAM

[Tonnepsxka cucrem Bbicokoro pasperienus 480P, 576P

Tpurrep Koa0BBIX KOMOMHAIHIT

Hacrpoiika kona | H, L, X, nepennuii hpoHT, 3a1Huii ppoHT

Tpurrep c 3agep:kKoii (ONNIIMOHHO)

Tun pponTa [Mepennmii, 3aaauii GPOHT
Tum 3aaepKKu Bonbire, MeHbIne, B peenax, 3a npeieiamMu
Bpewms 3anepxku 8HCc 10 10 ¢

Tpurrep mo TMMUTY BpeMeHH (ONMIIMOHHO)

Tun pponTa [epenunii, 3aaHU#, CITydaliHBINA GPOHT
Bpewms numura 16 Hc o 10 C

JdnureabHOCTH

Hactpoiika kona H, L, X

VYcnoBus Tpurrepa bonbiie, Menbie, B mpeaenax

Bpems qnurensHOCTH 8ucmo 10c¢c

IIpenycraHoBKa U BbIAeP:KKa

Tun pponTa [Mepennwmii, 3aaauid GPOHT
Tun na"HHBIX H, L, X

Bpewms npenycranoBka 8uc o 1 c

Bpewms Beiaepxku 8uc o 1lc

Tpurrep RS232/UART (onuuoHHO0)
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[MonsiprocTs

Hopmainbhas, nmpotuBodasa

VYcnoBus Tpurrepa

Hauvano xanmpa, omubouyHbIi Kanmp, ommOka

KOHTPOJIA, JaHHBbIC

CkopocTb B 60ax

2400 6/c, 4800 6/c, 9600 6/c, 19200 6/c, 38400
6/c, 57600 ©6/c, 115200 ©0/c, cobcTBEHHOE

3HA4YCHUC

ButHOCTE JAHHBIX

5 Owur, 6 6uT, 7 Ourt, 8 OuT

Tpurrep 12C (onumnoHHO)

YcnoBus Tpurrepa

3amyck, MOBTOPHBIN 3aIycK, cToT,
MOATBEPKICHUE YTEPH, aAPEC, NaHHbIC, AaHHBIE

aapeca

ButHocTh anpeca

7 our, 8 6ut, 10 Out

[Ipenensr agpeca

0x0 mo 0x7F, 0x0 mo OxFF, 0x0 mo 1023

[potspkeHHOCTH 6aliTOB

1 o5

Tpurrep SPI (onuuonHo)

YcnoBust Tpurrepa taiim-ayT, CS
Bpewms Taiim-ayTta 16 Hc oo 10 ¢
BuTtHOCTH TaHHBIX 4 our o 32 6ur
Hactpoiika naHHBIX H, L, X

HN3mepenust

Kypcop PyuHoil pexxum

Pa3HocTe HampspkeHHl MeXAy —Kypcopamu
(AV)

PasHocTh BpemeHu Mex Iy kKypcopamu (AT)
Oo6parnas Benmuunaa AT (T'p) (1/AT)

Pexum 3HaueHue HANpsHKEHWsT W 3HAUYEHHWE BPEMEHHU
OTCIICKUBAHUSA TOYEK CUTHAJIOB

Pexum B pexume  aBTOMaTH4ecKOro  HM3MEpPEHUs
ABTOMAaTHYIECKOTO pasperieHo 0ToOpakeHrne KypcopoB

U3MEpEeHNUS

N3amepenus: Maxkc. 3HaueHHWE, MUH. 3HAYEHHE, IMHMKOBOE 3HAYCHUE,

ABTOMaTHYECK BCPXHEC 3HAYCHUC, HM)KHCC 3HAYCHUEC, aMIININTY/la, CPCAHEEC 3HAUCHUC,

We U3MEepeHns | CPEeIHEKBAApPAaTHUHOE 3Ha4YeHHWe, BBHIOPOC, OTPHLATENBHBIN BBIOpOC,

Iomaab, IJiomanb rnepuoaa, 4acrora, nepuoa, BpEMA HapaCTaHUs,

BpEMsS CHUIKCHMUS, TTOJIOKUTEIbHAA HIMPUHA UMITYJIbCA, OTPpULIATCIIbHAsA
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MIMPUHA WMIYIbCA, IIOJIOKHUTENBHBIH KOI(D(GHUIMEHT 3aloNHeHHS,

OTPHIIATENBHBIA  KOI(DHUIUCHT 3amoaHeHus, oTcpouka A—>B F |

orcpouka A>B ¥, paza A>B ¥, pazaA>B*

Yucio
. OzaHoBpeMEHHOE 0TOOpaXKEeHHE S5 BUIOB U3MEPEHUI
U3MEpeHni
Jnamazon
. OKkpaH
U3MEpeHni
Craructuka Cpennee 3HAYEHHE, MaKc. 3HAYEHHE, MMH. 3HAYEHHE,
U3MepeHni CpeIHEKBaIpaTUYHOE OTKJIOHEHUE U YHCII0 U3MEPEHUHN
YacTtoTomep 6 OMTOBBIM YacTOTOMEP B KOHCTPYKIIHOHHOM OOECIeUYEeHHH (TOCTYIICH

BBIOOp KaHaa)

MaremMaTuyeckue onepanuun

IToncuer
A A+B, A-B, AxB, A/B, FFT, &&, ||, |, intg, diff, sqrt, Ig, In, exp, abs
CUTHAJIOB
Tunsr OKOH . . .
FET Rectangle, Hanning, Blackman, Hamming, Flat Top, Triangle
OTroOpaxeHue .
[TonoBuHa ’KpaHa, TONHBIA SKpaH
FFT
Beprukanpnas
J16/n6M, Vrms
mkana FFT
Yucno ’
pacmudpoBoK
Tunsr
[apamnensHoe  (craHmaptHas  komruiekramus),  RS232/UART
JIEKOTUPOBAHH
(omuonHo), 12C (onuuonHo), SPI (onunoHHO)
S
OTtoOpaskenne

Tun gucruies

7.0-mrorimoBbrit XKK-monutop TFT

Pazpemaromas
CIIOCOOHOCTH

0TOOpaXKeHUs

800 ropuzonTansHo X RGB x 480 BepTHKaIbHO MUKCENEH

Konoput otoOpakeHus

160,000 uBetos (TBD)

WNueprmonnocts

MumH. 3nauenne, 100 mc, 200 mc, 500 mc, 1 ¢, 2 ¢, 5¢, 10 c,
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20 c, He OrpaHuYeHO

Tun oroOpakeHus

Toukwu, BEKTOPHI

Pa3bembl

Cranmaptaeie | USB HOST, USB DEVICE, LAN, Aux(eeixonrpurrepa/PassFail)

Pa3bEMBI

Hcrounuk curnana (DS1000Z-S)

Yucao KaHAIOB 2

Kos¢pdunnent 200 MSa/s

JIUCKPETU3AINN

Beprukanbhas gacroTa | 14 6ut

paspemieHusI

Makc. yacrora 25 MI'n

CranaapTHbBIE CUTHAJIBI CuHycOUIaNbHBIA,  TPSMOYTOJBHBIA,  WUMITYITbCHBIH,

TpeyFOHBHI)IfI, LTYMBI, MOCTOSTHHBIN TOK

Cayualinblii curnan

Sil’lC, HapaCTaHUE€ HMHACKCOB, CHMXXCHHE HWHICKCOB,

9JICKTpOKapaAuorpaMmma, raycc, raB€pCuHycC

CunycounnaibHbII

YacToTHBIN TUAana3oH

0.1 T'm mo 25 MI'g

PoBHOCTE +0.5 16 (otHOCHTENnBHO 1 KI'1M)
Henuneitnoe -40 nbc
HCKaXCHUE

by naroruit -40 nbc
(aHTAPMOHHUYHBIH )

[Tonubrit 1%

k03 urneHt

HEJIMHEHHBIX

HUCKaXCHUH

OrtHolIEHHE 40 nb
CHUTHAJI/TITyM

[IpsMOYyToIBHBIA/MMITYITBCH

BIM CUTHAJIbI

YacToTHBIN nuana3oH

0.1 T mo 15 MI'g

Bpemst napactanus u | <15 He
cnana
Bri6poc <5%
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Koapdumment 10% 1o 90%

3aIOTHEHHS

Paspemienune 1% wm 10 HC (bepercs
ko3 urmenta 0oJIblliee 3HAYCHNUE U3 JIBYX)
3aIIOTHEHHS

Mum. mmpuna | 20 HC

HUMITYJIbCa

Paspenienune 10 HC wmu 5 Our (Gepercs

LIMPUHBI UMITyJIbCA

OoJplliee 3HAYCHNE U3 JIBYX)

Bubparuu 500 nCm
TpeyroybHbINA CUTHAN Yacrorusii quanazon | 0.1 I'm o 100 kI

JInneitHOCTD 1%

CUMMETpUYHOCTD 0 1o 100%
]_HyMI)Il INonoca npomyckanus | 25 MI'n

BceTpoennsrii curaan

YacToTHBIN TUana3oH

0.1 T mo 1 MI'a

CryualiHbIi cUrHAN

YacToTHBIN Irana3oH

0.1T1 mo 10 MI'ng

[IpoTsoxeHHOCTH 2 o 16k
CHUTHaJa
Yacrora TouHOCTH 100 gacr./mwn. (menee 10 k['1)
50 gact./mumt. (6onee 10 xI')
Koapdumment 0.1 Tu wm 4 Owut, Oepercs
paspemeHust OoJblliee 3HAYCHUE U3 IBYX
AwmruTyna Jlnama3oH BeIXO/1a 20 MB muk-nmk 1o 5 B nuk-nuk,
BBICOKOE COITPOTHBIICHHE
10 MB muk-nmuk mo 2.5 B
MHUK-TIHK, 50 Q
Koadpumment 100 MxB wim 3 Guta, Oepertcs
paspereHust OoJIblliee 3HAYCHUE U3 JIBYX
TouHOCTH 2% (1 k')
CmMmelieHue no | Juanazon +2.5 B, BBICOKOE
MOCTOSTHHOMY TOKY COIIPOTHBIICHHUE
+1.25B,50 Q
Koa¢pdpunuent 100 mMxpB wmu 3 Owura, Oepercs
paspereHus OoJibliee 3HaYEHUE U3 IBYX
TouHoCTh 2% (1 k')
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OO0mme TeXHUYECKHE XapaAKTePUCTUKH

Bbixoa kKoMneHcaTopa NpoOHUKA

Hampsioxenne Oxkono 3 B, nukoBoe 3HaYeHNE

BBIXOJA"

Yacrora' 1 x['g

DJIeKTpONUTaHHe

Hanpsoxenue snexkTponuTanus 100-240 B, 45-440 I'y
MomHOCTB MaxkcumansHo 50 Bt
[Ipenoxpanurenu 2 A, knacc T, 250 B

Oxpyxamomas cpeia

TemriepaTypHBIi Ipeesnt Pa6ora: 0°C mo +50°C

[pocroii: -40°C mo +70°C

MeTton oxnaxxieHust

[IpunyaurenbHOE OXJIaXXKIEHUE BEHTUIATOPOM

[Ipenensr BnaxxHocTH 0°C no +30°C: <95% OTHOCHTEJILHOM BJIaKHOCTHU

+30°C o +40°C: <75% OTHOCHUTENLHO BJIA)KHOCTH

+40°C o +50°C: <45% OTHOCHUTENLHOI BJIAXKHOCTH

AOCoI0THAs BBICOTA Pa6ora: menee 3,000 m

[Ipocroii: menee 15,000 m

Mexanuuyeckue nmapaMeTpsbl

Tabapursr’ lupuna * BeicoTa * rryouna = 313.1 mmx 160.8 MMx122.4 MM
Bec Herro 32xr+0.2kr
Bpyrto 3.8 kr+0.5 kr

IepnoaAnYHOCTH PeryaupoOBKU

PexomMenmyeMsblii mepro KanmuOpoBKU cocTasiseT 1 rox.

HopmaTuBHBIE KPpUTEPUH

Onexrpomarauta | 2004/108/EC

ast Wcnomaurensupiii crangapt EN 61326-1:2006 EN 61326-2-1:2006
COBMECTHMOCTh

besonacHocTh UL 61010-1:2004; CAN/CSA-C22.2 NO. 61010-1-2004;

EN 61010-1:2001; IEC 61010-1:2001

1 - oOmienpuHATOE 3HAYCHUE.

2 - MakcuManbHO€e 3HaueHue. 50 HC, OIWH KaHal, OTO6pa)KeHI/Ie TOYKAMH, aBTOMAaTU4YCCKas

[TyOMHA MTaMATH.

3 - HOXKH U py9Ka JOJKHEI OBITh COOpaHbI, BKIIOYast BBICOTY PYUKH YIIPABICHUS.

4- CTaHOapTHasI KOMINUICKTalus.
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Hpuiaoxenue

IIpusoxkenue A: 10NMOJTHUTEIbHbIE I€TAJIU U ONIIUH

Onncanne Kon nos 3aka3a
DS1054Z (50 mI'y, 4 kaHana) DS10547
DS1104Z (100 mI'1, 4 xanana) DS1104z2
DS1104Z-S (100 mI'1i, 4-KaHATBHBIH
ocumutorpad+25 mI 1, 2-KaHATBHBIA HCTOYHUK DS11042-S
Mogean CHTHAIA)
DS1074Z (70 mI'1, 4 kanana) DS1074Z7
DS1074Z-S (70 ml'm, 4-kaHaJIbHBIN
ocumwuiorpag+25 wmlm, 2-kaHanpHbIH ucTtouHWK | DS1074Z-S
CUTHAJIa)
DNEeKTpOKabeb, COOTBETCTBYIONIMHA  CTaHAApTaMm | -
CTpaHBI IPUMCHCHUS
Cranpaptn | Mudopmanuonnsii kabens USB CB-USBA-USBB-FF-150
ble 4 KOMIIIeKTa NaccHBHBIX PoOHNKOB (150 MI'm) RP2200
JomnonHeHus | CrnpaBOYHHK OBICTPOTO BBEACHUS -

Jluck ¢ mareprangaMu (BKJIIO9Ast CIIPABOYHHUK

TIOJIL30BaTENsT U HEOOXOAMMBIE TIPOTPAMMBI)

Onuuun 1o

HaGop st MoHTaka Kapkaca RM-DS1000Z
BbIOOpY
Onuun MEM-DS1000Z
24 Mpts (oguH kanain) /12 Mpts (2 kaHana) /6 Mpts
TIyOMHBI
(4 xanana)
naMATH
Onuun REC-DS1000Z
JlaHHast oMM NPEIOCTABISIET BO3SMOKHOCTH 3aIUCH
3anucu
1 BOCTIPOU3BEICHUS CUTHAJIOB
BOJTH
Onuun Jlannas ommus Bkimodaer RS232/UART, 12C, SPI,
NMPOABHMHYT | TPUTTEP IO 3aEPAKKE UMITYIbCA, TPUTTEP 11O JIUMHUT
poaBuHY purrep nep Y. purrep y AT-DS10007
oro HUMITyJIbCa, TPUITEP C 3amyckoMm 1o N-my (poHTy,
TpHUITEpa TPHUITEpP 3a[eP>KKU, TPUTTEP 10 JUMHUTY BPEMEHU
Onuun 1 o
aHHAsl OMILUS BKIIOYaeT (PYHKIHHU JEKOAUPOBAHUS
nocJie0BaT Y P SA-DS1000Z
RS232/UART, 12C u SPI
€JIbHOT0
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NMPOTOKOJIb
HOT0

aHaJ/JIn3a

BaxHO:BCce NOMOMHUTENBHBIEC NETAIH W ONINH, TOKATYICTa, 3aKa3bIBaiiTe B MECTHBIX O(rcax
RIGOL.
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Ipunoxkenue B: oCHOBHBIC NOJIOKEHUS TAPAHTHHHOIO

00CJIy:KMBAHUSA

Hayuno-texuuueckas komnanus «Ilyroansl[3unmsaaey, r.llexkun (RIGOLTechnologies,
Inc.) u ymomnomoueHHbIH npom3BoauTeNb «llytoanbl[3uHAsSHBY, I.CywKOy, TapaHTUPYIOT
OTCYTCTBHE HEHCIIPAaBHOCTEH B IPOU3BEICHHOM NpHUOOpE M €ro MpUHAIICKHOCTIX B
TEYCHHE TapaHTUHHOTO MepHO/Ia.

Ecnn B TeueHWe rapaHTHUIIHOTO TepHoga HEHWCHPABHOCTH OyayT [dOKa3aTeIbHO
oOHapyxkensl, komnanus RIGOL mnpousBener OecrulaTHBIH pPEMOHT WIIM  3aMeEHY.
ITonpo6uas nHpOpMALIKs O TAPAaHTUHHOM PEMOHTE TIpEICTaBICHa Ha OQUIIMATILHOM caiTe
kommnanuu RIGOL u B rapaHTHitHOM TaloHE U3CTHSL.

Jns nonyaenus ycayr TO wnn nonsHo# uHpopmarm o TO cBspxkutech ¢ neHTpom TO
komrnannu RIGOL wnmu mectHbiM ee otaenerneM. Kommnanus RIGOL He mpenocTaBiser
HUKAKWX SBHBIX WM HESIBHBIX TapaHTUH, KpOME KaK OIMCAHHBIX B JaHHOM pa3/elie WId B
rapaHTUHHOM TajlOHE, BKJIIOYas, HO HE OrPaHUYUBASACH HESIBHBIMH TapaHTHAMH
BO3MOXKHOCTH IPOJAKU M3JCIHUS U €ro paboTOCHOCOOHOCTH B CHENHU(UUECKUX YCIOBHUIX.
Hu mpu xakux ob6crostenbctBax koMmanusi RIGOL He HeceT OTBETCTBEHHOCTH 3a

KOCBEHHBIE, crielipruaeckue YOBITKY HIH YOBITKH OT OCIEICTBUI.
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Ipuaoxenue C: BONpPoCcbl WIM KOMMEHTAPUM K

AOKYMEHTAIlUN

Ecnu y Bac B poriecce BCIonb30BaHUs CIIPABOYHUKA BOSHHUKIIN KaKHUe-IMOO BOTIPOCHI
WM KOMMEHTapuu, Bbl MOXXeTe OTIIpaBUTh MMUCHMO Ha AJIEKTPOHHYIO MOUTY:
service@rigol.com
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