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HNupopmanus o TOprosoit mapke

RIGOL sBnsercs 3aperucTpupoBaHHON TOpProBoil Mapkoi «HaydHO-TEXHHYECKOW KOMITAHUU
«lIyroans L[3unasHbY, . I1ekuH.

Homep nokymenra
UGA06012-1110
Heo0xonnmas k 03HAKOMJICHUIO HHpOpPMALHs

® NPOAYKLMs JaHHOW KOMIIaHUM 3aiuieHa narenrom KHP;

® JlaHHas KOMIIaHUS OCTaBsleT 3a COOOHW MpaBO Ha M3MEHEHUE XapaKTEpUCTUK MU
CTOMMOCTH NPOTYKIUY;

e yuHpopMalus, NPEJCTaBICHHAs B PYKOBOJCTBE, 3aMEHSIET BCE paHee W3/aBaBIINECS
MaTepHabl

e xommnanust RIGOL He HeceT 0TBEeTCTBEHHOCTH MPH BOZHUKHOBEHUH JIIOOOTO CIy4aifHOTO
WIM TOBTOPHOrO YyIiepOa, BHI3BAHHOIO OIIMOKaMHU, BO3MOXHO COJEPXKALIUMUCS B
JAHHOM PYKOBOJICTBE, MH(pOpMaLUel, IPeJCTaBICHHON B PyKOBOJCTBE, M BBIBOJAMH Ha
€€ OCHOBaHMM, a TAKXKE MCIIOJIb30BAHUEM HACTOSIILErO PYKOBOACTBA;

e 3ampemaeTcs KONUPOBAHUE WIM PEAAKTHPOBAHUE JIHOOOH YacTH JAHHOIO PYKOBOJCTBA
0e3 mpeaBapUTEIbLHOrO MUCbMEHHOTO0 paspemienus komnanuu RIGOL.

Cepruduxanus npoayKuuu

Komnanus RIGOL ceptuduiuposana naHHOE U3ETHE MO TOCYIaPCTBEHHOMY M OTPaciIeBOMY
crangapram KHP, cranmapram [SO9001:2008 u ISO14001:2004, u B nanbHeiIieM OpoBEAET
cepTu(UKaIMI0 HAa COOTBETCTBUE [AHHOTO W3ICIUS TPOYUM MEXKIYHAPOJIHBIM CTaHIAPTaM,
periaMeHTHPYIONINM JTaHHYIO cepy NesTEeTbHOCTH.

KoHTaKkThI HAaIIEe KOMIIAHUM

Ecnu mpu wucmonb3oBaHMM JaHHOTO u3nenus y Bac BO3HUKIM Kakue-T1MOO0 BOMPOCH MU
no>xenanusi, Bel Mmoxkete cBsizathes ¢ kommnanueid RIGOL crnenyromum obpazom:

["opstuast muHUS 00CTy)XkUBaHUS U TexHHUeckou moaepkku: 800 810 0002 wmm 400 620 0002

Anpec caiita: www.rigol.com
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TpeOoBanust 60e30mMacHOCTH

Oo0mme TpedboBaHus 0€30MMACHOCTH

BHuMaTenpHO M3ydMTe HIKENEpeuHCIICHHbIE Mepbl 0€30IMacHOCTH BO M30€KaHHE IMOTy4YeHHS
TpaBM, a TaKXKe MOPYM JAHHOTO WU3JIEIHS WIN JII0O0Tr0 IPYroro H3JeNnusi, COSIUHEHHOIO C
naHHbIM. Bo m30exaHMe BO3MOXKHOM OMAcHOCTH 00s3aTeNbHO CIEAYHTE pErjaMeHTy IpH
JKCIITyaTaluy JAHHOTO U3JCIINA.

Hcnonb3oBanue NpaBUJIbHO MOI00PAHHBIX CHJIOBBIX KaleJieil.

P a3peuIacTcAd HCIIOJIB30BAaTh TOJIBKO CAaHKINUOHUPOBAHHBIC COOTBCTCTBYIOIIIUMHA
ToCyAapCTBCHHBIMH OpPraHaMM CIICHHUAJIbHBIC CUJIOBBIC Ka6em/1, MNpCaAHa3HAYCHHBIC IS JAHHOTO
HU3OCTINA.

3a3zemiieHue U3AeaUS.

ﬂaHHOG HU3ACJINE 3a3€MIIACTCA TOCPEACTBOM JIMHHUU 3alIUTHOT'O 3a3C€MIICHUA Ka0eJisgd MCTOYHHMKA
nuTanus. Bo n3bexanue yAapa 3JICKTPUICCKUM TOKOM IEpea NOAKIHOUYCHUCM JIFOOBIX BXOAHBIX
HIN BBIXOOHBIX KICMM JAaHHOI'O HU3ICINA obecneynTe HagCKHOC COCAMHCHHUEC KICMMBbI
3a3eMJICHUS KaOeasl MCTOYHUKA ITUTAHMS JaHHOTO H3AEIHSA C KIEMMOM JIMHMH 3alllUTHOTO
3a3CMIJICHUA.

HpaBI/IﬂbHOC MNOAKJIIIOYECHHUE npoﬁnmca.

3a3eMJ'I$IIOH_II/II\/'I mpoBOA HpO6HI/IKa npeaHa3Ha4YCH JIA COCOAUHCHUA C «3emieity. Hu B koem
CJIydac HC MOJKJIIOUYaNTe €ro K JUHUH BEICOKOTO HAIpPsSZKCHUS.

HpOBepKa BCeX HOMHHAJIbHBIX 3HAYEHMIA.

Bo usbexxanue BO3ropaHusi U 4pe3MepHO OOJIBIIOTO CKauKa JIEKTPUUYECKOT0 TOKa HEOOXOAMMO
NPOCMOTpPETh BCE HOMHHAIBHBIC 3HAUYCHUS W OTMETKH, HaHECCHHble Ha wu3zaenue. llepen
NOJKITFOYEHUEM H3JIeIHs BHUMATEIhbHO W3y4YWTE MpHIIararonieecs K HEMYy PYKOBOJCTBO JUIs
NOJTYYCHHUS IOPOOHOM HHPOPMALIUU O HOMUHAIIBHBIX 3HAYCHHUSX.

Hcnoab3oBaHue NoaAXoaseil 3alIUThI OT NMPEBbLINICHUS HAINIPAKCHUS.

He nomnyckaiite mogauu CIUIIKOM BBICOKOTO HAINpPSDKEHMsI HA JTAHHOE W3JeiHue (Halpumep, B
pe3ynbTare BO3JEHUCTBUS JEKTPUUECKOIro paspsia MOJHUHU). B mpoTHUBHOM cilyuyae BO3HHMKAET
OIMACHOCTb MOTYYEeHHs paO0YNM MEPCOHATIOM yAapa dJIEKTPHUUECKUM TOKOM.

3anpemnaercs IKCIJIAyaTalus NPUOOPa O BCKPBHITOH KPBIIIKOI.
He skcmutyatupyiite JaHHOE U3JEIHE, €CIIU €r0 KOPILyC HAXOAUTCS BO BCKPBITOM COCTOSIHUU.
H36eraiiTe BHEIIHUX OTKPBITHIX YACTEH 3JIeKTPUYECKOT0 KOHTYpA.

ITocne moaxmroYeHUsT UICTOUYHUKA MUTAHUS HU B KOEM cJIyuac HE KacanTech BHEIIHUX OTKPBITBIX
Pa3bEMOB U 3JICMCHTOB.

3anpemaeTcﬂ IRCIIyaTanud u3jaesins, €CJin €CTb COMHEHUS B €10 UCIIPABHOCTH.
II
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Ecnu Bwl momo3peBaere, 4TO B [aHHOM H3JCJIMH BO3HUKIA HEUCIPABHOCTh, MOXKAIYUCTa,
CBSDKUTECH C yNOJHOMOYeHHbIM KoMmaHuei RIGOL peMOHTHBIM MepCOHAIOM /1JIsl TPOBEICHUS
npoBepku. Jlro6oe TexHudyeckoe OOCTyKUBAHUE, PETYJIMPOBKA WM 3aMeHa AeTaneill MOMKHO
MIPOBOJUTHCS TOIBKO YNOJHOMOUYEHHBIM KoMiianue RIGOL peMOHTHBIM nIEpCOHANIOM.

Hogmepmuna}me HaJIeKaAEero BEHTUWJIMPOBAaHUS.

HeynoBnerBopurenbHasi BEHTWJISLUS TMPUBEAET K IEPErpeBy M IOJOMKE H3MEPUTEIHHOIO
npubopa. Bo Bpemsi skcmmyaranuu MOAAEpKUBalWTE yAOBIETBOPUTENIbHOE BEHTHJIMPOBAHHE,
PETYJISIPHO MPOBEPSANUTE COCTOSIHIE BEHTUIISIIMOHHOTO OTBEPCTHS U BEHTUIISITOPA.

3anpemaeTcﬂ IRCIIyaTanus BO BJIAKHOM aTMOC(l)epe.

He skcmmyarupyiite mpubop BO BiIakHOH atMocdepe Bo m30exaHHE 3aMbIKaHUS BHYTPEHHETO
3JIEKTPUYECKOTO KOHTYPA UM BOSHUKHOBEHHUSI OMTACHOCTH MOPAKEHUS HIEKTPUIECKUM TOKOM.

3anpemaercs IKCIUTyaTaIUsi BO B3PbIBONOKAPOONACHOI cpejie.

He skcrutyatupyiite mpubop BO B3pHIBOMOXKAPOOIACHOHN cpeie BO M30EKaHNUE €ro pa3pylIeHUs
WM IPUYUHEHUST (PU3MYECKOTO Bpeia IepCOoHAIY.

Honnepmnnaﬂne HOBerHOCTeﬁ U3¢/l B YUCTOTE U CYXOCTH.

[TonnepkuBaiiTe MOBEpXHOCTU MpHOOpa YUCTHIMU U CYXMMHU BO U30€KaHHUE BIUSHUS Ha €ro
XapaKTePUCTHUKU TBUIN U BIIATH U3 BO3yXa.

SamnTa 0T CTATUYECKOI0 JIEKTpUIECTBA.

CraTryeckoe 3JEKTPUYECTBO CIIOCOOHO BBI3BAaTh IMOJIOMKY MpHOOpa, MOITOMY HEOOXOIUMO
CTapaThCsl MPOBOJUTH M3MEPEHMS B 30HAX, 3aIIMIIEHHBIX OT CTATHUYECKOTO SJIEKTPHUYECTBA.
[lepen monmcoenWHEHHWEM SIICKTPUYECKHX Kaleneil K mpuOopy ciexyeT OCyIIeCTBUTH
KPAaTKOBPEMEHHOE 3a3¢€MJICHHE MX BHYTPEHHUX W BHEITHHUX MPOBOSIIUX AJIEMEHTOB JJISI CHSATHS
CTaTHYECKOTO JIEKTPUYECTBA.

HpaBI/I.]'IbHaﬂ IKCILIyaTanusd akKKyMmyJsTopa.

Crporo 3anpeniaercs noaBeprarb aKKyMyJsiTOp BO3JAEHCTBHIO OTHSI WJIM BBICOKMX TEMIIEPATYP.
HeoOxogumo orpaauth JeTell OT KOHTaKTa C akKymyssitopoM. HempaBuiabHas 3amMeHa
aKKyMYJISITOpa MOXET BbI3BATh B3PbIB (IPEAYNPEKACHUE: I TUTUH-MOHHBIX aKKyMYJISTOPOB).
Heo0xoanMo ncnonp30BaTh akKyMyJIsTOp, Yka3aHHbI komnanueit RIGOL.

Colaronenne npaBuJi 0e30MacHO TPAHCIOPTHPOBKH.

OOparure BHUMaHHE Ha 0OE€30MACHOCTH TPAHCIIOPTUPOBKHA BO HM30€kKaHHE MOJOMKH KHOTIOK,
PYKOSITOK M DPa3beMOB IaHETW YNpaBlICHHUS NpHOOpa BCIEACTBUE €r0 BBICKATB3BIBAHHS U
HaJIeHNs B IPOIECCEe TPAHCTIOPTHPOBKH.
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TepMuHBI M CHMBOJIbI, CBSI3AHHBbIE C 0€30MMACHOCTHIO

Tepmunbl, BcTpeuawuuecsi B JAaHHOM PYKOBOJACTBe. B 1aHHOM pyKOBOJACTBE MOTYT
BCTPETUTHCS CIIETYIONINE TEPMHUHBDI:

Q Ipeaynpe:xkaenue
[Tpenymnpesxaatomas HIOMETKa 03HAYAET, YTO YCIOBHS U AEHCTBHSI MOTYT IOBJIEYb 3a
co0oif yrpo3y *H3HH pabouero nepcoHana.

Q Buaumanue
[Tometka, mpu3bIBaoIIasi K BHUMAaHUIO, O3HAYAET, YTO YCJIOBHUS M ACHCTBUA MOTYT
MOBJICYH 32 COOOM MOJIOMKY TaHHOTO M3/ETHUS WK IOTEPIO JaHHBIX.

TepMuHbl, BcTpeuyawiuecs Ha wu3geJuud. Ha wu3genuu MoryT BCTPETUTHCSA CIEIYIOLIUE
TEPMUHBI:

OmnacHoctb. O3HayaeT, YTO JAaHHOE JEHCTBHE MOXKET HEMEIJICHHO BbI3BaTh OMAacHYIo s Bac
CUTYAaLHIO.

[Ipexynpexaenne. O3HayaeT, 4YTO JaHHOE JEHCTBUE MOXKET BbI3BATh MOTEHLUUAIBHO OMNACHYIO
s Bac cutyanuro.

Buumanue. O3HaqaeT, 4TO JaHHOE JEHCTBHE MOXKET BBI3BATh IIOJIOMKY HAaCTOALICTO U3IACIINA
HJIK ITpOYero COCAUHCHHOI'0O ¢ HUM O60py&OBaHI/IH.

CI/IMBOJIBI, BCTpeUaOIIHECH Ha M3ICIHHU. Ha HU3JACIIMU MOI'YT BCTPETHUTHCA CICAYIOIIUC
CHMBOJIbI:

A Bricokoe HampsikeHne

A CM. pyKOBOZCTBO

@ Kiiemma 3anuTHOro 3a3eMiIeHus
/777 Knemma sazemnenns KopIryca

L

— l3mepurenbHas kjaeMMa 3a3eMIICHUS

IV
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Kaaccupukauust uamepeHui

Kaaccndukanus n3mepenunii

Hudposoii ocummnorpad cepuu DS6000 MoKeT MPOBOAUTH U3MEPEHHS KaTeropuu .

Q IIpenynpexaenne
Jannpnii  ocruuiorpad  MOXKHO — HMCIOJIB30BaTh  TOJBKO IS M3MEPEHUH
YCTaHOBJICHHOW KaTErOpHUHU.

Onpenesienne KaTeropuii U3MepeHust

Kareropus 1 nonpasymeBaet npoBeieHIE U3MEPEHUI B AIEKTPUUECKOM KOHTYPE, HE UMEIOIIEM
HEINIOCPEACTBEHHOTO COEAMHEHUS C OCHOBHBIM HMCTOYHUKOM nuranus. Hampumep, nposeneHue
U3MEPEHUI B AJIEKTPUYECKUX KOHTYpPAX, HE UMEIOIIMX OTBETBJICHUNH OT OCHOBHOIO MCTOYHHKA
NUTaHMsI, 0OCOOEHHO — B 3alllMIIaeMbIX (BHYTPEHHHX) 3JIEKTPUUECKUX KOHTypaxX OTBETBJICHUM
OCHOBHOTO HCTOYHMKAa NUTAaHUA. B mocienHeM ciyyae MIHOBEHHOE HamnpshkeHHe Oyer
MeHsTbes. [1oaTOMy Mosib30BaTeNb 1OKEH 3HaTh MTHOBEHHBIN 3a11ac MPOYHOCTH 000y 10BaHMUS.

Kareropus II mnoapasymeBaeT mpoBEeACHHME W3MEPEHHMM B DJJIEKTPUYECKHX KOHTypax
HETOCPEJCTBEHHO COEJMHEHHBIX C HU3KOBOJBTHBIM 00OpyaoBaHueM. Hampumep, nposenenue
U3MEPEHHI B OBITOBBIX S3JIEKTPONpPHOOpax, MEPEHOCHOM HHCTPYMEHTE W IMPOYeM IOJ00HOM
000pyI0BaHUMU.

Kareropust III monmpasymeBaeT MpOBEACHHE HW3MEPEHHH B CTPOUTEIHLHOM O00OPYIOBaHHH.
Hanpumep, mnpoBeneHune uU3MEpeHH B pacHpeNeNUTENbHBIX IIUTKAX, aBTOMAaTHUYECKHX
BBIKJTIOYATENSAX, Tpaccax (BKIOYAs AIIEKTPUYECKHe KaOenu, IIMHBI, COeAUHUTEIbHbIE KOPOOKH,
BBIKJTIOYATENH, PO3ETKU) CTAI[MOHAPHOTO 00OpYIOBaHHs, B OOOpPYJAOBAaHUU MPOMBIIIJICHHOTO
Ha3HAueHUs W TpoueM OO0OpyAOBaHMM (HANpUMEp, CTAMOHAPHBIA 3JEKTPOJBUTATEINb,
IIPUCOEANHEHHBIN K CTallMOHAPHOMY YCTPOMCTBY Ha HEONPEEIEHHO 0JITUI IEPUOJT BPEMEHH).

Kareropuss IV mnoapasymeBaeT NpOBEACHHE HU3MEPEHU B HCTOYHHMKAX HU3KOBOJIBTHOI'O
oOopynoBanus. Hampumep, u3MepeHHs] BOJIBTMETPAa B OCHOBHOM OOOPYZOBAaHUM 3aLIUTHI OT
NepEHANPSHKEHUS U UMITYJIbCHOM YIIPABJISIOLIEM JJIEMEHTE.
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TpeOoBanus K BEHTHJIAUMN

Jannslit ocumiuiorpad oxiaxaaeTcss IpUHYIUTEIbHO, TOCPEICTBOM BeHTUIsITopa. Heo6xoaumo
o0ecreynTh OTCYTCTBUE NPEMATCTBUN B 30HaxX MOCTYIUIEHUS M BBIOpOca BO31yXa, a TaKke
cBobomgHOe ero mBwkeHue. Jlnsg oOecrneueHus yAOBICTBOPUTENBHON BEHTWISIIMH TpU

OKCILTyaTauuun ocunnnorpacba Ha CTCHAC H606XOI[I/IMO oCTaBUTH MUHUManbHEIE 10 cMm. 3a30PbI

710 ero 00enx OOKOBBIX, BEpXHEH U 3aHEH MOBEPXHOCTEH.

JAN

VI

IIpenynpexaenne

HeynosnerBoputenbHass BEHTWIALMA NPUBENET K IEPErpeBy M IOJOMKE
u3MepuTesnbHoro  mpubopa.  Bo  Bpems  SKCIulyaTaluu  [OAJEpXKHUBaiTE
YAOBJIETBOPUTEIIBHOE  BEHTWJIMPOBAHUE, PErYJSPHO IPOBEPSMTE  COCTOSHUE
BEHTWISILIMOHHOTO OTBEPCTHUS U BEHTHIIATOPA.
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Pabouas cpena

Temmneparypa

Bo Bpems pabotsi: ot 0°C go +50°C

Bue pabouero Bpemenu: ot -20°C no +70°C

BaaxHocTh

[Ipu remneparype menee +35°C: oTHOCUTENIbHAS BIAXKHOCTh MEHbILE WK paBHas 90%.

[Ipu remnepatype ot +35°C no +40°C: oTHOCUTENBHAS BIaXKHOCTh MEHbIIE WK paBHast 60%.

Q IMpenynpexaenune
He skcrutyatupyiite mpubop Bo BiIaxHOW aTMocdepe BO M30CKaHWE 3aMBIKAHUS
BHYTPEHHETO 3JCKTPUYECKOTO KOHTYPa WJIM BOSHUKHOBEHHS OMACHOCTH MOPaKCHUS
ANEKTPHYECKUM TOKOM.

BbicoTa Haj ypoBHeM Mops

Bo Bpems pabotsi: menee 3000 m.

Bue pabouero Bpemenu: menee 15000 m.
Karteropusi MoHTaka (MepeHANIPAKEHUA)

JlaHHOEe Wu37A€nIMe 3amUThIBACTCS OT OCHOBHOI'O HCTOYHMKA TIHMTAHUs, COOTBETCTBYIOLIETO
KaTeropuu MoHTaxa (nepeHanpsoxenus) I1.

Q IIpeaynpe:xkaenue
He nomyckaiite mojaum CIMIIKOM BBICOKOIO HANpsDKEHUS Ha JAHHOE HU3JeNne
(HampuMep, B pe3ysbTaTe BO3ICHCTBUS D3JIEKTPUYECKOro paspsjia MojiHuu). B
INPOTUBHOM CJIyyae BO3HHMKAET OMACHOCTb IOJyYeHHs] pabO4YMM MEepCcOHAIOM yaapa
IIEKTPUYECKUM TOKOM.

OnpenesieHne KaTeropuy MOHTAKA (MepeHaANPSIKEeHN )

Karteropuss MoHTaxka (mepeHanpspkeHusi) | kacaeTcs 371eKTpUUecKOro ypoBHs curHaia. OnHa
OpUMEHNMa K U3MEPUTENIbHBIM KJIeMMaM OOOpYJOBaHUS, COECIUHEHHOIO C 3JIEKTPUYECKUM
KOHTYPOM HCTOYHHMKA MUTAHUS, IIPH ATOM YK€ HIPUHATHI MEPHI, OTPAaHUYMBAIOIINE MTHOBEHHOE
HaIpsDKEHUE Ha COOTBETCTBYIOLIEM HU3KOM YPOBHE.
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Kareropusi monTtaxka (mepeHanpspkenus) Il kacaercs dIEKTPHUYECKOTO YPOBHS MECTHOTO
pacnpenenenus siekTpuyecTBa. OHa mnpuMeHUMa K O0OOPYIOBaHMIO, COEAMHEHHOMY C
TOPOJICKOM 3NIEKTPOCETHI0 (MCTOYHUK MUTAHUS IEPEMEHHOTO TOKA).

CreneHnb 3arpsi3HeHHA
2-4 KaTeropus
OnpenesieHne cTeneHy 3arpsi3HEHUs

Kareropus 3arpsisHeHus 1: OoTCyTCTBUE 3arpsA3HEHUN WJINM CyXHE HENPOBOSAIINE 3arps3HEHMS.
3arpsi3HEHUS] TAKOTO pa3psja HE OKa3bIBAIOT BIUSAHMA Ha pabory mpubopa. Hampumep, sto
YUCTOE OMELIEHUE WU MIOMELICHUE C KIIMMaTHUECKUM KOHTPOJIEM.

Kareropust 3arps3Henust 2: oOBIYHO BO3HMKAIOT TOJBKO CyXHE HEMPOBOJALIME 3arpsi3HEHUS.
WHorna MoxxeT BO3HUKATh MX BPEMEHHAs IPOBOIMMOCTh BCIIEICTBHE 00pa30BaHMs KOHICHCATA.
Hanpumep, 310 00bI19HOE TTOMEIICHUE.

Kareropus 3arpsisHeHus 3: NpOBOASIINE 3arpsI3HEHUS] WINM CyXHUE€ HENPOBOMASAILME 3arpsA3HEHMS,
CTaBILIKE MPOBOSIIMMYU BCIEACTBUE 00pa3oBaHus KOHJeHcaTa. Hanmpumep, ynndHas miomaaka
C 3aIUTHBIM HaBECOM.

Kareropus 3arpssHenust 4: 1oCTOSIHHbIE IPOBOASILINE 3aIPA3HEHMS, BBI3bIBAEMbBIE ITPOBOASILIUMU
IIBUIBIO, TOKAECBOM BOIOM WM cHeroM. Hanpumep, OTKpbITas yaudHas IUIOIIAAKa.

KaTeFOPHH 0e3omacHoOCTH

KaTeFOpI/IFI 1 — 3azemisieMoe HU30CIHUC.

VIII
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Yucrka u yxoa

Yxoxa 3a npudopom

He ycranaBnuBaiiTe mnpubop Ha MecTe, IOJBEPramoIieMcs JIUTEIbHOMY BO3JEHCTBUIO
COJIHEUHBIX JIy4eH.

Yucrka npudopa

Heo6xoa1Mo0 B COOTBETCTBMM C YCIOBHUSMH 3KCIUTyaTallUH, HO PEryJISIPHO MPOBOAMTH YUCTKY
npubopa. Criocod OYUCTKH CIIETYFOLIHIA:

1. OTKIIOYNTH HCTOYHHUK ITUTAHHS.

2. Ilporeperb OT WBLIM Hapy>KHbIE MOBEPXHOCTH MPHUOOpPA, HCMONB3Yys BIAXHYIO, HO HE
MOKpPYIO MSATKYIO TPANKY (MOXHO HCIOJb30BaTh MIAASIIAE MOIOIIME CPECTBA WU
YUCTYI0 BOMy). Ouumias >KUIKOKPUCTAIUTHUSCKUN TUCIUICH, Oy/IbTe BHUMATEIbHBI — HE
[oLapananTe npo3payHblii 3alIUTHBIN YKPaH.

Q Buaumanue
Bo uzbexanue nonomku nmprubopa He MO3BOJIANUTE MOMAaTh HA HETO HUKAKUM €KUM
KUIIKOCTSIM.

Q IIpenynpexaenue
Bo u3bexaHne KOPOTKOTO 3aMBIKAHUSI BCIICICTBHE HAIWYHS BJIATH W OMACHOCTH
HaHECCHMsI (PU3MYCCKOTO Bpela MEPCOHANY Mepel MOBTOPHOW IOJayeil NMUTAHHS
yOeIUTECh, YTO MPUOOP yKE BHICOX.
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Oco0ble ykazaHusl, CBSI3aHHbIE C IKOJIOTHel

Hwxkecnenyronmii CHUMBOJI 03HA4aeT, YTO JaHHAs MPOAYKIHS OTBeYaeT TpeOOBaHHUAM
EBpocoro3a, BeipaGoTaHHbIM Ha ocHOBaHMH JupekTuBbl 2002/96/EC  «O06 orxomax
ANEKTPHUUECKOTO U IJICKTPOHHOTO 000PYIOBAHHUSIY.

—
Yruiaunzauusi 000pyA0BaHus

Hexortopeie BemecTBa, couepxkaiiuecs B JAHHOM H3JEINUU, BO3MOXKHO, MOT'YT HAaHECTHU BpPEJ
OKpY’Kalollel cpefie U opraHu3My uenoBeka. Bo m30OexaHue momajaHus BPEIHBIX BEIIECTB B
OKpY’KaIOLIYI0 Cpely WJIM HaHECeHUs UMM yliepba 310pOBBIO JIIOJEH pPEKOMEHAyeTcs
YTUIM3UPOBATh JAHHOE W3JENINE, UCHOJB3Ys HAIJISKaAIIHe CHOCOOBl. DTO MO3BOJMUT OOJNbLICH
4acTH MaTepHaloB OBITh 3aHOBO HCIOJIb3yEMBIMU WM NepepaboTaHHbIMU. [l mosydeHus
CBA3aHHOM C JaHHBIMHU IpoLeAypaMu HHPopManuu oOpaliaiiTech B MECTHbIE KOMIIETEHTHbBIE
OpraHbl.
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Kpartkoe onucanue uugposoro ocuniiorpaga cepuu
DS6000

DS6000 sBisiercss MHOTO(QYHKLIMOHATIBHBIM LU(GPOBBIM OCHWILIOrPadoM ¢ YIyUIICHHBIMH

xapakrepucTukamMu. OH MPEKpPacHO coueTaeT B cebe MPOCTOTY MCIOIb30BAaHUS, IPEBOCXOAHbIC

TEXHUYECKHUE TIOKa3aTelid U OO0JbIIOE KOIMYECTBO (DYHKIIMOHAIBHBIX XapaKTEPUCTHK. ITOT

npubOp TOMOXKET TOJIH30BATEII0 €Ie OBICTpee CIPABUTHCS CO CBOCH padoroil. Hampumep,

3TOMY CIIOCOOCTBYIOT Takue ero (yHKIHH, KaK YCKOPEHHBIH 3aMep MapamMeTpoB, HACTPOWKA
MIOPTOB YJAJICHHOTO JIOCTYTIa, YI00HOE COSMHEHHE C TIPUHTEPOM.

OcHOBHBIE 0COOCHHOCTH:

nosioca npomyckanust 1 I'T' unu 600 MI'n

2 wiu 4 xaHana

MaKCHMaJbHasl YacTOTa JAUCKPETU3allMu B pealbHOM BpeMeHHu 5 'BbIO/c, SKBUBaJIeHTHAS
yactota auckperusamuu 100 I'Bei6/c, ckopocTh 3axBara ocimutorpamm 180 000 ocir/c
(ToueuHOE 0TOOpAKEHUE)

MakcuMaibHas namsaTh 140 MiIH. Touek (CTaHIapTHAsE KOMITJIEKTALM)

MHHOBAIMoHHas texuonorus Ultra Vision

mucrneit: 10.1", TFT LCD, 160 000 usetoB, WVGA (800*480), cBepXIIUpOKUii SKpaH,
peaTuCcTUYHbIE OTTEHKH, HU3Kas MOTpedsieMast MOITHOCTh, [UIUTENIbHBIA CPOK CITY>KObI
aBTOMAaTUYECKOE pacro3HaBaHUe TUIA TPOOHHUKA

BO3MOYKHOCTh PETYJIMPOBAHUS APKOCTH OCIIIIIOIPAMM Y aHAIOTOBBIX KaHAJIOB
BO3MOKHOCTh aBTOMaTHYECKON HACTPOUKH OTOOPaKEHUS OCIIUIIOTPAMM ()
MHOT000pa3ue GyHKIHK TPUTTEpa, BKIIOYAIOIIEEe pa3HOOOPa3HbIE €r0 MPOTOKOJIBI
BXOJSIIMH B CTAaHAAPTHYI0 KOMIUICKTAIIMIO BCTPOCHHBIA JEKOAEP, IMO3BOJSIONINNA
JIEKOIUPOBATh pa3HOOOPa3HbIE OCIIEA0BATEIbHbBIE TIPOTOKOJIBI

aBTOMATHUYECKOE M3MepeHue 24 BUOB MapaMeTPOB OCIIHILIOTpaMM, (PYHKIHS U3MEPEHUI
CO CTaTHUCTUKOMN

3aMuch B peaibHOM BPEMEHH, BOCTIPOU3BEACHHUE U aHAIIU3 OCIIIIIJIOTPAMM

JeTabHas 3aMeJJIeHHas pa3BepTKa

BCTpoeHHast GyHKIHs ObICTporo npeodpazoBanus Dypre

¢ynkuus gonyckosoii nposepku 'OJAEH/HEI'OIEH (Pass/Fail)

pa3zHooOpa3Hble MaTeMaTHYECKUE OTEepallui C OCIIIIIJIOTPAMMaMHU

crangapteie pazbembl: USB Device, USB Host (2 mt.), LAN, GPIB (ommmus)
nonepxka USB HakonuTens u npuHTepa ¢ TexHonorueit PictBridge

cootBercTBue craHaapty LXI xmacc C, BO3MOXHOCTH OBICTPO, 3KOHOMHYHO U
BBICOKO3()(hEKTUBHO CO3/1aTh U NMEPEKOMIIOHOBATH KOHTPOJIbHO-U3MEPUTEIBHYIO CHCTEMY
MOJAJEPKKA yAaJIEHHOTO yIPaBICHUS

BCTPOEHHAs CIPaBOYHAs CUCTEMA, YA00HOE MoJydeHrne HHPOopMaun

MOJJIEP’KKA HECKOIBKUX SI3BIKOB, BBOJ] HA KUTAlCKOM U aHTIIMICKOM SI3BIKaX

ropsA4uc KjJIaBUIIN «U3MEPCHUCH, «coxpaHeHI/Ie/neanL»
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e Ui ynoOcTBa HaNaJKM W OKCIUTyaTallM OMNIMOHAJIBHO TIOCTABJISETCS JIUTHEBBIN
AKKyMYJIATOD, JAIOIINA BO3MOKHOCTh HE3aBUCUMOM pabOTHI B TeueHue Ooiiee yem 2 4
e BCcTpoeHHas GudUI-aMITh 00beMoM 1 I'GaiiT

XII
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OO01mue cBeeHUud 0 pa3aesiax pyKOBOJACTBA

1. BBoanblii kype OmnuchbiBaeTcsi MOArOTOBHTENbHAs paboTa Hepes HadalioM SKCIUTyaTalluu
npubopa U MepBbIe MArk MPU €ro UCIOIb30BaHUN

2. Hacrtpoiika BepTHKaJbHOH cucTeMbl OmnuchiBaloTCsd (DYHKIMM BEPTUKAIBHONW CHCTEMBI
ocuuiuiorpada

3. HacTpoiika ropu3oHTaJLHOI cucTeMbl ONUCHIBAIOTCS GYHKIIMH TOPU3OHTATHHOM CUCTEMBI
ocuuiuiorpada

4. Hacrtpoiika nuckperusupymomeii cucrembl ONUCHIBAIOTCS (QYHKIUHA TUCKPETU3UPYIOMICH
CUCTeMBI ocuuyuiorpada

5. 3anyck ocumisiorpaga OnuchBalOTCS CIOCOOBI 3alycKa, THIBI CBSA3U CXEMBI 3aITycKa,
3aJiepKKa 3alycKa, BHEIIHHUM 3aIlyCK U pa3IMyHbIe TUIIBI 3aITyCKa

6. IlpoBenenue wuzmepenmii OmnucbiBaeTcs, KaKk MPOBOJUTH MaTeMaTHYECKHE OIEpaluy,
KypCOpHBIE 1 aBTOMAaTUYECKNE U3MEPEHMSI

7. JlexoaupoBaHue MpoTOK0JI0B ONUCHIBAETCSA, KAK HPOBOAUTH JEKOAMPOBAHHE BXOIHOIO
CUTrHaJIa Ipyu UCIIOJIb30BaAHUU OOBIYHBIX IIPOTOKOJIOB

8. Dranonnas ocumwiorpamma OmnHChIBaeTCs, KaK CpPaBHHUBATh OCIMIJIOIPAMMYy BXOIHOIO
CUTHaJIA C 3TAJIOHHON

9. Ilposepka 'OJAEH/HET'OJEH OnuceiBaetcs, Kak NPOBEPATh BXOAHON CUTHAJI, UCIIOJIB3YS
tect TOJAEH/HET'OAEH

10. 3anuce ocumitorpaMmbl OnuchIBaeTcs, Kak 3allMChIBaTh W AHAIU3UPOBATH BXOJIHOU
CUTHAJ

11. YnpaBiaenue oro0paskeHuem OmnuchiBaeTcs, Kak yHpaBiIsATh OTOOpak€HHMEM CHUTHajia B
ocumiorpage

12. Coxpanenue u 3arpy3ka uH@popmamum OnucelBaeTcs, Kak COXPAaHMTb M 3arpy3uThb
UH(POPMALIMIO O pe3yJIbTaTaX U3MEPEHUH U HACTPOUKax ocIuuiorpada

13. Hacrpoiika cucreMHbIX (pynknmii OnucbiBaeTcsi, KaKk OCYIIECTBUTh HACTPONKY IOPTOB
yIaJIEHHOT0 JOCTYIa, CHCTEMHYIO HACTPOMKY U 1evarthb

14. VYnanennoe ynpaiaeHue OnUCHIBAaeTCA, KakK MPOBOAUTh YAAJICHHOE YIMPABJICHUE
ocuusuiorpagom

15. ¥Ycrpanenue HeucnpaBHoOcTel OTNHUCHIBACTCS, KaK YCTPAHHTh YacTO BCTPEYAIOIIMECS
HEHCITPaBHOCTH ocHuiorpada

16. Texnuyeckne mnapamMerpbl llepeuncnsioTcss TEXHUYECKHWE IIOKAa3aTeId W OOBIYHBIC
TEXHUYECKHE XapaKTEPUCTUKH ocIiiorpada
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17. Ipunoxenus IlpenacraBieHa oOmias wHOpMAIUS O JJONOJHHUTEIBHBIX MaTepHalax |

OIIIUSIX

O0ycaoBieHHbIe (pOpMATHI B AOKYMEHTE:

KnaBumm nepeaneit nanenu: 0003Ha4ar0Tcsa OYKBEHHBIMU CUMBOJIAMH, 3aKJIFOUYCHHBIMH B PAMKYy.

Hanpumep, SAVE

aKpaHHHe KJIaBHIIN MEHIO: 0003HAYAIOTCS BBIACIICHHBIM M 3aTCHCHHBIM TCKCTOM. HaHpHMep,

Tun coxpaneHust

laru onepanuii: 0603Ha4a0TCss CUMBOJIOM «—>». Hanpumep, SAVE> Tum coxpaHeHust

O0ycioBJ/IeHHOE colepKaHue TOKYMEHTA:

JlaHHOE pyKOBOJACTBO ONHUCHIBAaeT Ha mpumepe mozaeiau DS6104. Undopmanust, npencraBieHHas

B HEM, IIOJTHOCTBIO OTpakaeT (PYHKLUHU U XapaKTEPUCTUKH U APYTUX MOJeNel 3TOH cepui.

Cepus DS6000 BkitouaeT B ce0s Cleayrome MOIEIH:

Mopenb YacroTa LlinpuHa KaHan CneuvanbH | Hannume BCTpoeHHOro
Bbl60OpOK MosioChl oe JIOrM4ecKoro
yacror NporpamMMH aHanusartopa
oe
obecneueH
ne
DS6062 5GSa/s 600MHz 2 Het Het
MS06062 5GSa/s 600MHz 2 Het Ha
DS6102 5GSa/s 1GHz 2 Het Het
MS06102 5GSa/s 1GHz 2 Het [Oa
DS6064 5GSa/s 600MHz 4 Het Het
MS06064 5GSa/s 600MHz 4 Het JiF
DS6104 5GSa/s 1GHz 4 Het Het
MS06104 5GSa/s 1GHz 4 Het Ha
DS6062A 5GSa/s 600MHz 2 Oa Het
MSO06062A 5GSa/s 600MHz 2 [Oa [Oa
DS6102A 5GSa/s 1GHz 2 JiF Her
MS06102A 5GSa/s 1GHz 2 [Oa [Oa
XV
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DS6064A 5GSa/s 600MHz Ha Het
MSO6064A 5GSa/s 600MHz Oa Oa
DS6104A 5GSa/s 1GHz Ha Het
MSO06104A 5GSa/s 1GHz Oa Oa
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1. BBoAgHbIN KypC RIGOL

1. BBoaHBbIH KYypC

B nmanHOM pasznene OMHMCHIBAIOTCS MOMEHTHI, Ha KOTOpbIe HAJO0 OOpaTUTh BHUMaHUE NpU
WCIIOJIb30BaHUU ocuwiorpada B TIEPBBIM pa3, a TakkKe MEepeaHss W 3aJHsIsS IaHelu
ocummiorpada, uHTepeic Mmoap30BaTeNs U CIOCO0 HMCIOIB30BAHHUS BCTPOCHHOW CIPAaBOYHOU
CHUCTEMBI.

Conepskanue pasnaena:

OOm1ast mpoBepka

Bremnue pasmepst

[ToaroroBka K 3KcITyaTaluu

OO6miee onrcanue nepeaHeit maHean

OO01ee onrcanye 3aaHel TaHeIn

OO6mwme cBeaeHUs 0 PYHKITUAX MepeTHEN TTaHeTn

Wutepdeiic monp3oBarens

Vcnonb3oBaHue 3aMka 0€301MacHOCTH

Hcnons3oBanue KpOHIITEHHA

Vcnonb30BaHue KOP3UHBI 1711 MOHTaXa B IPUOOPHYIO CTOHKY

Hcnons30BaHne BCTPOEHHOM CIIPaBOYHON CUCTEMBI
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RIGOL 1. BBoagHbIN KypC

Oo0mas nposepka

1. IlpoBepka TPAaHCHIOPTHON YNIAKOBKH

Eciu TpaHcnopTHas ymakoBKa IOBPEXJIEHA, HEOOXOJUMO COXPAaHUTh 3Ty MHOBPEKIACHHYIO
YHOaKOBKY WJIM BHOPOIOITIOMIAIONIME MaTepuaibl BIUIOTh JIO0 MPOXOXKAEHHS NPUOOPOM
KOMIUIEKCHO! IIPOBEPKH, a TAKIKE DIIEKTPUIECKUX U MEXaHUYECCKUX UCIIBITAHUN.

B cnydae monomku mpubopa B mpoliecce TPaHCHOPTHPOBKU BOIPOCHI KOMIIEHCALUU CIIELYET
pematb ¢ rpysootnpaButesneM U nepeBo3urkoM. Kommanus RIGOL B naHHOM ciydae He
OCYUIECTBIISIET OECIJIATHOIO PEMOHTA WJIM 3aMEHBI.

2. IIpoBepka npudopa

B cnyuae Hanmu4ms MeXaHUYECKUX MOBPEKIACHHUA MM HEKOMILICKTHOCTHU, WIIA €CJIH MPUOOp He
MpoIIET AJIEKTPUUYECKUE W MEXaHUYECKHE HCIBITaHUS, TOXKayHCcTa, CBSXKATECh C Bammm
nunepoM npoaykiuu RIGOL.

3. IIpoBepka J10NMOJHUTENbHBIX NPUHANJIEKHOCTEH Npudopa

[IpoBepbTe HaMuKME OOMOJHUTENBHBIX IMPUHAMIECKHOCTEH B COOTBETCTBUU C YIIAKOBOYHBIM
auctoM. Ecnu ecTh MOBpEXACHUS WM HEIOCTaya, MOoXkKalIyiucTa, CBSLKUTECh ¢ BamuMm nunepom
npoaykuuu RIGOL.
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1. BBoAgHbIN KypC RIGOL

BHeurnue pazmepsl

399

Puc. 1-1 Bun cnepenu (ea. u3m.: MM)

255.3

242

123.8

M

113

Puc. 1-2 Bua c6oky (exa. u3m.: Mm)
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RIGOL 1. BBoagHbIN KypC

IHoaroroBka K 3KCILUIyaTalMu

JJeMOHTaXK 3aIMTHON KPBILIKHU

[Tepen s>xcmmyaramueit ocuuiorpada HEOOXOAMMO CHATH KPBIIIKY, 3alIUAMIAIONLYI0 TIEPEIHIO0
naneab. OoenMu PYKaMH OTTAHUTC 3allICIIKA 3aH_II/ITHOI71 KPBILIKH, PACIIOJIOKCHHBIC I10 00enM ee
CTOPOHAM, CHUMHUTC KPBINIKY, YMCPCHHO IIOTAHYB €€ B HAIIPABJICHUU, YKA3AHHOM CTPCJIKAMH Ha
pHUCYHKE.

Puc.1-3 JleMoHTa) 3alIUTHON KPBILIKU
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1. BBoAgHbIN KypC RIGOL

PeryimpoBKa ONOPHBIX HOXKEK

HapnexamuM o0Opa3oM OTperyiaupyiTe OHOpHbIE HOXKH IpuOopa. SIBIssACH onopamu
ocumiorpaga, 3T HOXKKHU MO3BOJISIOT U3MEHATh €r0 MOJOKEHUE OTHOCUTEIbHO BEPTHKAILHON
OCH, CIIOCOOCTBYIOT YCTOWYHMBOCTH IIOJIOKEHHS, IPEIOCTABIISIIOT BO3MOXKHOCTH ele Oosee
yIOOHOM »SKCIUTyaTallid ¥ MNPOCMOTpa JaHHBIX Ha J3KpaHe. OMOpHbIE HOXKH MOXKHO
packiaablBaTh WIM CKJIAAbIBaTh B HAIPABJICHUM, YKa3aHHOM CTPEIKaMU Ha HMKECIIEIyIOIIEM
PHUCYHKE.

Puc. 1-4 PerynupoBka OMOPHBIX HOXKEK
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RIGOL 1. BBoagHbIN KypC

HOIICOCHI/IHeHI/Ie HNCTOYHHUKA IINTAHUA

Jannbiit ocumiuiorpad MOXHO COEIUHSATH C UCTOYHMKAMHU MUTAHHS TMEPEMEHHOTO TOKa JBYX
BugoB: 100-127 B, 45-440 ' 1 100-240 B, 45-65 I'i. C moMoOIIbI0 IOCTABISIEMOIO B KAUECTBE
MPUHAJICKHOCTH Kabemsi MCTOYHUKA MTUTaHUS COSUHUTE OCIMILIOrpad) ¢ ICTOYHUKOM IMUTAHUS,
KaK 3TO MOKa3aHo Ha pucyHke. [lutanue Ha ocuusuiorpad moaaercs BKIFOYSHUEM BBIKITIOYATEIs
NUTaHUSA, PACHOJIOKEHHOTO MOJA pazbeMoM mnutanus. Ilpu 3TOoM pacnosiokeHHass B JIEBOM

]
o !
HWKHEM YTy NCPCAHCH ITaHCIIW KJIaBUIIA ITUTaHUA 'x‘.“‘:l:;' IOACBCYMUBACTCA.

Puc. 1-5 IloacoequHenyie UICTOYHMKA TATAHUSA
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1. BBoAgHbIN KypC RIGOL

Hcnonb30BaHue aKKYMYJISITOPA

K nmanHOMY ocrmuniorpady B Ka4ecTBE OIIIMU MOKET TOCTABJIATHCS 3apsDKAEMbI aKKyMYJISTOP.
AKKyMyJISITOp YCTaHaBIMBAeTCsA, KaK ATO IMOKa3aHO Ha pHCyHKe. [Ipu BbhIXoJae ¢ 3aBoja
AKKyMyJISITOp HeceT B cebe ompenencHHbIA 3apsa. [Ipu paboTe TONBKO Ha aKKyMyJSITOPE B
IPaBOM HIDKHEM YTIIy 3KpaHa O0TOOpaXkaeTcs 3HAYOK aKKyMyJITopa U OCTaTOK 3apsna (He
oTOOpaxkaeTcsi TpPH OJHOBPEMEHHOH IM0oJaue SHEPrud OT aKKyMyJsTopa M HUCTOYHHKA
nepeMeHHoro Toka). Korma 3apsig akkymyJisiTopa CTAHOBUTCSI CIMIIIKOM HH3KHM, BBHICKAKHBAET
WH(POPMAITMOHHOE OKHO «CITUIITIKOM HU3KHUH 3apsii akKyMyJsitopa!».

Ecin Tpebyercs 3apsanuTh akKyMysIsaTOp HEOOXOIMMO MpPAaBUIBHO YCTAaHOBUTH €0 B TpUOOD,
3areM, B COOTBeTCTBHHM ¢ maparpadom «[lojcoenrHeHWe WCTOYHWKA IMHTAHUS» COCIHHHUTH
ocuuuiorpad ¢ MCTOYHHKOM IHUTAHUS MEPEMEHHOTO TOKa, 3apsijika HayHeTcs. Bpems mosiHoM
3apSAIKH aKKyMYJISITOpA COCTABISIET IPUMEPHO 15 4.

1
e T ST e e e e

Puc. 1-6 YcranoBka akkymyJisiTopa
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RIGOL 1. BBoagHbIN KypC

IIpoBepku Npu BKIKYEHUHN
Korz[a OCI_II/IJ'IJ'IOI"pa(I) HaXoOUuTCAd IMOJ HAIIPS)KCHUEM, €0 MOKHO BKIIFOYUTH HAXKATHUEM KJIABUIIIU

" o o
IIUTAHUA H , pacrnojiararomencsa B JIEBOM HMIKHEM YIJIy NEPEAHCU IMaHCIH. HpI/I BKJIFOUCHUHN

ocumiorpad MpoBOAUT CAMOJUATHOCTUKY, MOKHO CIIBIIIATH 3BYK mepekmoueHus pene. [locie
3aBEpIIEHUS] CAMOJMATHOCTHKY MOSABISETCS N300paKeHNE, HAa SKPaHE BHICKAKUBACT JHAJIOTOBOE
OoKkHO «Texymue onuun». MOKHO IPOCMOTPETH TUIT YCTAHOBJICHHBIX B HACTOSIIEE BpEMs OILIUM,
HNX HAWMCHOBAHHEC, BCPCHIO H OCTAaBHICCCA BpPEMA 10 OKOHYAHUA [IGI\/'ICTBI/IH. HpI/I BBIXOEC
ocumiorpada ¢ 3aBojJia KOMITAHUEH yCTaHABIUBAIOTCS MPOOHBIE BEPCHH OMIIHA, pACCUUTAHHBIC
Ha paboty B Tedenue 2000 wmuH. PesynpTaThl caMOAMArHOCTUKH MOXHO IPOCMOTPETH
CIIEAYIOIUM 00pa3oM: - Cucrema > Undopmanus o caMOIHATHOCTHKE.

PykoBoacTBo nonb3oBatensa DS6000



1. BBoAgHbIN KypC RIGOL

IHoacoenunenue NpoOHNKA
Komnanus RIGOL mnpenoctasnsier 11t ocumsuiorpados cepun DS6000 nBa Buaa npoOHUKOB:

NacCHUBHBINA 1 akTUBHBIN. [lonpoOHas TexHn4eckas nHpopMalLus o MPOOHUKaM IPEe/CTaBIeHA B

COOTBETCTBYIOIIEM PYKOBOJICTBE IIOJIb30BaTesl MPOOHWKOB. B Hmkecnenyroomeld Ttadiuie

IpeCTaBICHbI MPOOHUKH, PEKOMEH/IyeMbIe K HCIOIb30BAHUIO B JAHHOM ocuuiorpade:

Mopgean

RP5600

RP3500

RP6150

RP7150

Onucanue

[Tonoca mnponyckanuss 600 MI'n, mnDaccuBHBIM, BXOAUT B CTaHIAPTHYIO
KOMILIEKTAINI0, aBTOMaTH4Yeckoe pacno3HaBanue DS6000

[Tonoca mnpomyckanuss 500 MI'L, mNAacCUBHBIA, ONIHUS, AaBTOMAaTUYECKOE
pacno3naBanue DS6000

[Tonoca nponyckanus 1.5 I'T', maccuBHBIN, BXOJUT B CTAHIAPTHYIO KOMILJIEKTAIIUIO
npudopoB moxeneir DS610X, apTomarnueckoe pacno3znaBanue DS6000

[Tonoca nmponyckanust 1.5 I'T'u, akTUBHBIN, ONIMsA, ABTOMAaTUYECKOE PACIIO3HABAHUE
DS6000

[MoxcoennHeHne MPOOHUKA!

1. Coemunure koHenyw BNC mnpoOHuka c koHHekTopoM KaHasa BNC ocummiorpada,

PAacCIIOIOKEHHOM Ha IIEPEIHEN MTaHelu.
2. CoemuHHMTE HAKOHEYHHUK IMPOOHMKA C KOHTPOJBHOM TOYKOM H3MEpSIEMOro KOHTypa, a
32)KUM 3a3eMJICHHSI TPOOHUKA — C KJIEMMOH 3a3eMIICHHS AJIEKTPHUECKOTO KOHTYpA.

PykoBoacTBo nonb3oBatensa DS6000



RIGOL 1. BBoagHbIN KypC

Puc. 1-7 [loacoennuenue npoOHUKA

10
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1. BBoAgHbIN KypC RIGOL

DYyHKIUOHAJIBHAS NIPOBEPKA
1. Haxwmwure - 3aBoJacCKHe HACTPOIiKH, ocliyiiorpad BOCCTAHOBUT YCTAHOBKH IO
YMOJTYAHUIO.
2. TlpucoeguHuTe 3aKUM 3a3eMJICHUS IPOOHUKA K «KJIEMME 3a3eMJICHUS, PACIIOI0KEHHOM
O] BEIXO/IOM CHTHaja KOMIIEHCAIIUU MPOOHUKA.
3. Hcnonw3yss mpoOHUK, coemuHuTe BXoj kKaHanma 1 (CHI1) ocummiorpada M «BBIXO.
CUTHAJIa KOMITICHCAIIUW» MPOOHUKA.

CH4 EXT TRIG h
H
L Brixon curnana KomneHcanuu
mo Knemma 3azemiienns

3 AN Inputs TR SpF 300V RMS CATI 5000 = 5V AMS r,

Puc. 1-8 cnonp3oBaHue KOMIIEHCAIIMOHHOI'O CUTHAJIa

4. HaxMute KJIaBUILLY .

5. TlocmoTpute Ha M300pa)k€HHE OCLMIIOTpaMMBbl Ha 3KpaHe. B HOopMmallbHOW cUTyaluu
JIOJKEH 0TOOPA3UTHCS CIEAYIOMMN MPAMOYTOJIbHBIA CUTHAIL:

Puc. 1-9 [IpssMoyTOnBbHBIN CUTHAT

6. Takum xe oOpa3oM mpoBepbTe oOcCTalbHble KaHanbl. Ecim ¢aktuueckas ¢dopma
0TOOpa)kaeMoro MpPsSMOYTOJIBHOTO CHUTHAja HE COBMAJAeT C IMOKa3aHHOW Ha KapTHHKE,
MPOBEANTE KOMIICHCAIMIO MPOOHNKA, OTMMMCAHHYIO B CJIEyIOIeM naparpade.

Q IMpenynpexkaenune
Bo usbexanne MOPAXKCHUA SJICKTPUUCCKHMM TOKOM IIPpHU HCIIOJIB30BaHUU HpO6HI/IKa
HEOOXOUMO TMpeABapUTENbHO YOEIUThCS B KAa4eCTBE HM3OJISALUU €ro MPOBOJSAIICH
JIMHUH, a TAKXKE [IPU COCAMHEHUU C MICTOYHUKOM BBICOKOTO HAIPSIKEHUS HE CIENyeT
KacaTbCsl €ro METaJUIMYECKUX YacTeH.

IHonckaska

BreixogHoit curnan KOHHCKTOpa KOMIICHCAallun Hp06HI/IKa MNpeaHa3sHa4YCH TOJIBKO JIA
PEryJIMPOBKHU ITPU KOMIICHCAITUN HpO6HI/IKa, €ro HCJIb3s UCIIOJIb30BaTh OJId KaJ'II/I6pOBKI/I.

11
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RIGOL 1. BBoagHbIN KypC

Komnencauusi npoOHuKa

[Ipy mnepBoM UCHOIB30BaHUMM MPOOHUKA HEOOXOAMMO TIPOBECTH €ro KOMIIEHCALHIO,
MO3BOJISIIONIYIO COTIACOBAaTh MPOOHWUK M BXOJHOM KaHan ocuuuiorpada. Mcmomp3oBaHue
HpO6HI/IKa, HE MMpomcamero KOMIICHCAIMIO HJIKM HOPOICAIIECTO C OTKIOHCHUSAMH, IPUBEACT K
MOrpeIIHOCTAM U OIIOKaM I/ISMepeHHﬁ. OTansl KOMIICHCAalIluH1 HpO6HI/IKaZ

1. Bwmomnute 1.1, 2, 3 u 4 BeieonucanHoro naparpada «@yHKIHOHAJIbLHAsSI TPOBEPKa.
2. CpaBHute GpopMy 0TOOpakaeMbIX OCIHMIUIOIPAMM C MOKa3aHHBIMU HIKE:

00 T

M30bITOuHAsT KOMITEHCAIIHS IpaBuibHAsS KOMIIEHCALMS Henocrarounast komreHcanus

Puc. 1-10 Komnencanust mpoOHUKa

3. Hcnonb3yss HEMarHUTHYIO OTBEPTKY, MPOBEAMTE PEryJIUPOBKY YEpe3 PEryIUpPOBOYHOE
OTBEPCTUE HM3KOYACTOTHOM KOMIIEHCALlUW Ha MNPOOHUKE BIUIOTH 1O OTOOpaMEHUs
OCIIWJIOTPaMMBI, COOTBETCTBYIOILEH MOKa3aHHOW BBIIIE OCLMLIOTPAMME «IPaBUJIBHON
KOMITCHCALTU.

12
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1. BBOAHbIW KypC

OO01ee onucanme nepeaHed MaHeu
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Puc. 1-11 O6miee onucanue nepeaHen maHenu

Tabn. 1-1 [lepenHss nmaHenb

Ne

1

Ha3znauenne
KinaBumm ynpasieHus: MEHIO

KuaKoKpHUCTaNIMYECKUA TUCTUICH

MHorodyHKIHOHAIbHAS PYKOSITKA
KnaBuia noaHoi o4nCTKH 3KpaHa

ABTOMaTHYECKOE OTOOpaKECHHE
OCIHJLIOTPaMMBbI

Hasuranuonnas pykositka
Vpasnsromas knaBuiia «[Tyck/Crom»

Vnpasnstomas kiaBuma «OqHOKpaTHBINA

PykoBoacTBo nonb3oBatensa DS6000

16

17

Ha3znauenmne
30Ha ynpaBieHHs 10 TOPU30HTAIIN

KnaBuim HacTpolKu u3MEpEeHUu 1
OBICTpOH TeyaTu

30Ha ynpaBJIeHUs PO BEPTUKAIIH
30Ha yrpaBiIeHUSs 3aITyCKOM

Kasuma nurauus

Pasrem USB HOST
Bxon aHanorosoro kaHana

Bxon BHenHero 3amycka

13



RIGOL

3aITy CK»

9  KunaBumm ynpaBieHHs 3a1UChI0/
BOCIIPOU3BEJICHUEM OCIIMIIIIOTPaMMBI

10 KiaBumm GyHKIIMOHATHHOTO MEHIO

14

19

20

1. BBOAHbIA KypC

Brixoa curnana kommneHncaropa
nmpoOHUKa

KnemMma 3a3emieHust kKoMeHcaTopa
poOHMKA

PykoBoacTBo nonb3oBatensa DS6000
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1. BBoAgHbIN KypC RIGOL
Oo011ee onmucanue 3aJHel MaHeJIn
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Puc. 1-12 OOiiee onucanne 3aQHENR HaHETN

1. Beixoa 3amycka/caMmoOKOppeKuust

JlaHHBII KOHHEKTOP MOXKET BblaBaTh pazHooOpa3Hble curHaiel (Haxxmute [UTIL>Bbixoa Aux,

BbIOEpUTE HEOOXOIUMBIH THIT BBIX0/A):

1)

2)

3)
4)

Bbixox 3amycka: mocne BeIOOpa ATOro Tuma Hpu (HOPMHUPOBAHHUH OCHUILIOTpadoM
IIEPBOT0 CUTHAJIA 3aIlyCKa BBIJACTCS CUTHAJ, OTPaKArOUIUN TEKYIIYI0 CKOPOCTh 3aXBaTa
ocrmutorpada.

BoicTpblii GpoHT: mocie BBIOOpa 3TOTO THIA BBINACTCS CUTHAN C OBICTPBIM (DPOHTOM.
OTOT CUTHAJI MOYXHO UCIIOJIB30BaTh IIPH CAMOKOPPEKLIUH ocIHIuIorpada.

GND: nociie BBIOOpa 3TOTO THIA BBIIAETCSI CUTHAT YPOBHS 3a3€MJICHUS.
I'OJAEH/HET'OJAEH: nocne BeIOOpa 3TOro THIa Ipu OOHApy>KEHUH ocLiiorpapom
«HETOJIHOI» OCLMJIJIOTPaMMBI BBIIAETCSl UMITYJIbCHBIN CUTHAI. [IepeKiItounB 3TOT CUrHam
Ha JIPyTHUe CHCTEMBI YIIPABICHH, MOKHO yTI0OHO MPOCMATPHUBATh PE3YJIbTAaThl IPOBEPKH.

2. ITAaJOHHASA YaCTOTA

Hcnonp3ys 3TaJOHHYIO YacTOTY, MOKHO 00ecreunTh ocuuuiorpady 6ojee TOUHbIM 4acTOTHBIN

CHTHAJ TUCKPETH3allMH, a TAaK)Ke MOXHO CHHXPOHHM3MPOBATh YAaCTOTHI JBYX HJIM HECKOJIBKHX
ocuuuiorpados.

15
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RIGOL 1. BBoagHbIN KypC

3. BuneoBbIXo

[Ipy nomomm 3Toro pasbemMa ocHuLIorpad coeauHsieTcss C TaKUMH — BHEIIHUMU
OTOOpaKAIONIUMHU YCTPOUCTBAMH, KaK IMPOEKTOpP. DTO TO3BOJSIET HAOMIOAATh OoJjiee YeTKOe
0TOOpaXeHHE OCIUIIOrpamMMBbl. B 3T0 Bpems auctuieit ocuusuiorpada mo-npexHeMy padoTaer.

4. LAN

[Ipu momomu 3TOrO0 pazpema ocuwuorpad COeTUHSIETCS C MHTEPHETOM IS OCYIIECTBICHHS
yaaneHHoro ynpaeieHus. Jlanuwni ocmmmiorpad coorBercTByer cranmapty LXI kmace C,
MOJKHO OBICTPO ITOCTPOUTH CHCTEMY IPOBEPKH.

5. USB DEVICE

[Ipu momomu 3TOro paszbemMa ocUWLIOrpad COEAMHAETCS C MPUHTEPOM, MOAEPKUBAIOLINM
texHonoruto PictBridge, nns meuvaTaHus OaHHBIX OCIHHJUIOTPAMM MM C TEPCOHAIBHBIM
KOMITBIOTEPOM ISl OCYIIECTBIICHHS YIPABICHUS TPU TOMOIIM IMPOTPAMMHOTO OOECTICUCHHS
IJIABHOTO KOMIIBIOTEPA.

6. USB HOST

[lpu momomm »3TOro paszpema ociuiorpad COeqUHSETCS € OOBIYHBIM IPUHTEPOM IS
Ne4YaTaHusl JAaHHBIX OCLMJUIOIpaMM, MM B 3TOT pa3beM BcTaBisiercs USB Hakonutens ais
COXpaHEHHMs JAHHBIX ocLHuIorpamMm. MoskHO, Mcnonb3ys nocrasisieMblii komnanueiit RIGOL
nepekmovatomuii Moayis USB-GPIB (ommust), ocymiecTBisaTh cBs3b uepe3 pazbeM GPIB. Ha
nepeHer aHenn ocumuiorpada Takke pacrojaraeTcs Takol pa3beM.

7. BXox mUTAHUA NePEeMEHHOT0 TOKA/BBIK/JII0YATEIb

[Ipyn wucnonp30BaHWM HCTOYHWKA MHTAHUS TMEPEMEHHOTO TOKA INTEINCENb KaOels MHUTaHus
NEePHEHANKYJISIPHO BCTaBISIETCS B OSTOT pa3beM. BrIkiatouaTeneMm, pacloJ0KEHHBIM TOJ
pa3beMoM, KOHTPOIUPYETCs TI0jaua IMUTAaHKsI Ha OCIIIIorpad.

8. OTBepcTHE 3aMKa

MoskeT HCHONB30BaThCA 3aMOK 0€30IaCHOCTHU (an/I06peTaeTc;1 I10JIB30BAaTCICM OT,Z[CJ'II;HO).
I[aHHOC OTBEPCTHUC NACT BO3MOKHOCTD 3aKPCIIUTH ocummorpaq) Ha CBOCM IIOCTOAHHOM MCECTC.

16
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1. BBoAgHbIN KypC RIGOL

Oo0mue cBeeHnsi 0 yHKUUAX MePeIHel mMaHe I

VERTICAL
AC 50 EW YupasJ/ieHne 10 BePpTUKATIH
‘CHI, CH?2|, (CH3|, CH4‘: AQHAJIOTOBBIC BXOJHBIC KaHAJIBI.
. © rosmow B MeTkax ueThIpex KaHAJIOB HCIOIB3YIOTCS pa3HbIE 0
AC 50 EBW '

LOBCTY YCJIOBHLIC 3HAKHW, KPOME TOrOo, 3THM K€ HBCTaAM
(o)~

COOTBETCTBYIOT  OCHMJUIOTpaMMBI ~ Ha  JKpaHe U
KOHHEKTOPHI BXOJIOB KaHajoB. HaxaTtue m000#1 u3 3THX

AC 50 BW
MATH KJIaBHIL OJTHOBPEMEHHO OTKpBIBAET MEHIO
— — COOTBETCTBYIOILIETO  KaHajia, T[OBTOPHOE  Ha)KaTue
KJIQBHILHU 3aKPbIBACT KaHAJ.
) 50 EW REF
AC: 3aropaercs Ipu CBA3M KaHajla IO NEPEMEHHOMY

Fa¥
o jcac

SED

g TOKY.

== 50: 3aropaeTcsi MpU BXOJHOM COIPOTUBJICHUM KaHaJa,
paBHOM 50 OM.

BW: 3aropaercsi npu BKJIIOYEHUU OTPAHUYECHUS MOJIOCHI

IIPOITY CKaHUSI.
ALL OFF: Ha)xaTueM 3TOM KJIaBUIIM 3aKPBIBAIOTCS BCE YK€ OTKPBITHIC KAHAJIBI.

: Ha)KaTHEM 3TOH KIJIAaBUIIU OTKPHIBAETCS MEHIO MaTeMaTHYECKUX omepanuii U GpyHKuuu
JIeKoaupoBaHusi. MOKHO TTPOU3BOANTH CIIOKEHUE, BEIUMUTAHUE, YMHOXKECHHE, JIeJIeHHne, OBICTPOe
npeoOpa3zoBanne Dypbe, JOTUUECKOE M BBICIIEE MCUHCICHHE, a TAKXKE JIEKOIUPOBAThH JaHHbBIC
napayutensHbix mmH, RS232, SPI, 12C, CAN u FlexRay.

: Ha)KaTHEeM STOW KJIABHIIU BKIIOYaeTCs (QYHKIUS ATATIOHHOW OCHMIUIOrpaMMbl. MOXKHO
CYIHTh O HEIOJAaJKax DJIEKTPUYECKOr0 KOHTYpa, CPaBHHUBAS PEAIbHYIO OCLHWUIIOIPAMMY C
3TAJIOHHOM.

Bepruk. Lol POSITION: y3yvensiercss Tekyliee MONOKEHHE OCLMLIOPAMMEI KAHAIA IO
BepTUKaIM. BpaleHue no 4acoBoi CTpesike yBEIUYMBAET BEIMYMHY MEPEMELICHUs, BPALLICHUE
OPOTHB YacoBOH CTpelku — YyMeHbIIaeT. B mpouecce peryiMpoBKH —OCHHLIIOIpaMMa
nepemeraeTcss BBepX-BHHU3. OJHOBpeMEHHO, HH(OpManus O NepeMelleHu: (Hampumep,
- -

-1 36.0rm
), TIOABIAIONIAACA B JIEBOM HIJKHEM YTIy SKpaHa, M3MEHSACTCS B PEalbHOM

BpeMeHu. HaxaTuem Ha 3Ty PYKOATKY MOXKHO OBICTPO NPUBECTH BEIWYMHY BEPTHKAIBLHOI'O
nepeMeIleHus! K HyJIeBOMY 3HaU€HHIO.

Bepruxk. £ SCALE: ;5yenscres TeKyIIMH MacmTald OCIMIUIOrpaMMBbI KaHaNa 10 BEPTHKAIH.
Bpamienne o 4acoBo# CTpenke yMeHbIIaeT MaciuTad, BpallleHHe NMPOTHB YacOBOW CTPENIKU —
yBEIMYMBAaET. B mpolecce peryiupoBKH YBETUUMBACTCS WM YMEHBIIACTCS aMIUTUTYIa
oroOpaxkaeMoil ocumiuiorpaMMel. OJHOBpeMeHHO, HH(popMalys O Macirade (Hampumep,

= 100my

L l) BHU3Y DKpaHa M3MEHSeTCsl B peaJbHOM BpeMeHH. HaxkatueM Ha 3Ty pyKOSTKY

MOXHO OBICTPO TEPEKIIOYHTh CIIOCOO0 BEPTUKAIHHOTO MACIITaOWpPOBaHUS Ha «TpyOylo
HACTPOUKY» WIN «TOYHYIO HACTPOUKYY.

17
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RIGOL 1. BBoagHbIN KypC

YupasJ/ieHne o rOpu3oOHTAIN

[ {]S-CA.LEE} HORIIONTAL QPGSITIUNb A Z Ha)XaTue 3TOH

< f" KJIaBUIIM  OTKPHIBAET  MEHIO
E

Iy R = YIIPaBJICHUS 110 TOPU3OHTAJIM.

Taam #
MENU MO>HO BKIIIOYATh U BEIKIIOYATH
K 4 GYHKITUIO 3aMeqIeHHON
-
¢ A pa3BepTKH, MEPEKITI0YaTh
n

L

< peXHUMbl BPEMEHHON Pa3BEPTKH,
NEPEKIII0YaTh TOHKYIO U IpyOyI0 HACTPOHMKH MacIITaOMpOBaHUsl, MEHITh HACTPOMKH ATaIOHA 11O
TOPU30HTAIIN.

lNopus. £ SCALE . y5yvenser BPEMEHHYIO pa3BepTKy IO TOpPU30HTaIU. BpaiieHue mno
YacOBOM CTpPEJIKE yMEHbIAET BPEMEHHYIO Pa3BEPTKYy, BPALLEHUE MPOTHB YACOBOM CTpEIKU —
yBeIIMYMBaeT. B mporecce peryaupoBKH pacHIMpsieTcs WM CKUMAeTCs OTOOpakeHue

ocLHMUIOrpaMM  Bcex KaHanoB. OpHOBpeMeHHO, HHGoOpManusi O BpPEMEHHOW pa3BepTke

(mampumep, il
PYKOSITKY MOKHO OBICTPO MEPEKIIOYUTHCS HA PEKUM 3aMEITICHHON pa3BePTKHU.

1) BBEpPXY PKpaHa M3MEHSETCS B pealbHOM BpeMmeHu. Haxatuem Ha oty

Topus. il POSITION: y3yvensier monoxenne curuana 3amycka. IIpy BpallieHHH PyKOSTKH
TOYKa 3allyCcKa IEepeMEIIaeTcs BJIEBO-BIIPAaBO OTHOCUTENBHO LIEHTpa 3KpaHa. B mpouecce
PEeryJIMpOBKH OCIMIJIOTPAMMBI BCEX KaHAJOB MEPEMEIIAI0TCsl BIE€BO-BIIpaBo. OJHOBPEMEHHO,

uH(OPMAIIUS O MOJNOKEHHH CHTHANA 3amycka (Harmpumep, Mk 1), TIOSIBJISIFOIIASCS B

IIPaBOM BEPXHEM YIUIy DKpaHa, U3MEHIETCS B PealbHOM BpeMeHM. Haxkatnem Ha 3Ty pyKOSATKY
MO>KHO OBICTPO BOCCTAHOBHUTH TOJIOKEHHUE 3aITyCcKa (ITOJIOKEHNE 3aMEIJICHHON pa3BEPTKH).

YupasJjieHune 3amyCcKkoM

— TRIGGER MODE|: HaxxaTieM 3TOi KJIaBHIIN TEPEKIII0YAIOTCS CIOCO0BI 3arrycka — Auto,

Auta Normal Single

@ @ o | Normal unm Single, 3aropaeTcsi COOTBETCTBYIOIIAs TEKyLIEMYy CHOCOOY

. 3aIlyCKa JIaMIIO4Ka.
=) LEVEL.

3AIYCK =i | I3MEHSICTCS AJIEKTPHUCCKUI YPOBEHD CHIHAJIA 3aITyCKA.
Bpamenne 1mo 4yacoBOH CTpEJKE YBEIWYMBAET BEIUYMHY 3JIEKTPHUUYECKOIO
YPOBH$, BpalleHHE IPOTHUB YacOBOM CTpEJIKM — yMeHbIaeT. B mpormecce
PEryJIMPOBKHU JIMHUS YIEKTPUUYECKOTO YPOBHS CUTHAJIA 3aIlyCKa IIEPEMEIaeTCs
BBepX-BHM3. (OJHOBpPEMEHHO, BEJIMYMHA YPOBHS 3amycka (Hampumep,

), TOSBJSIOMAsACS B HH(POPMALIMOHHOM OKHE B JIEBOM
HIDKHEM YIUIy 3KpaHa, U3MEHSETCS B peaJbHOM BpeMeHH. Hakatuem Ha 3Ty
PYKOSITKY MOKHO OBICTPO BOCCTAaHOBHTD HYJICBOE 3HAUEHUE BEJTMUMHBI YPOBHS
3aIIyCKa.

MENU|: nHaxaTue >TOM KIABHIIA OTKPBHIBAET MEHIO PAOOThI C CHUTHAJIOM
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1. BBoAgHbIN KypC RIGOL

3amycka. B qanHom ocuumiorpade npeactaBieHo 00JbIIoe KOJTHYECTBO TUIIOB 3aMycKa.

FORCE: npu cnocoGe 3amycka Normal mwin Single HaxaTue 3TOH KJIaBHIIM OCYLIECTBISET
MPUHY IUTEIBHBIN 3aITyCK OCIuuIorpada.

50%]: Ha)kaTHEM STOH KIABUIIN YPOBEHB 3aITyCKa IIOMEIIACTCS B LIGHTD BEPTHKAIH aMIUTHTY bl
CUTHAJIa 3aIycKa.

Ynpasaenne padorToi
Haxxatne maHHOW KiMaBuIM mepeBoauT ocumuiorpad B pexum «Ilyck» nmm
«Ctom». B monoxxenun «Ilyck» roput »xenrtas JaMrodka JaHHOW KJIaBUIIH, B
nonoxkeHuu «CTomm» - KpacHasl.

EnuHu4HbIN 3a11yCK
Haxxatnem 5TO¥ KiaBWIIM yCTaHaBIWMBaeTcs croco0 3amycka Single. Ilpwm
€IMHUYHOM 3aITyCcKe ocuuuiorpad, mpyu COOTBETCTBYIOIINX 3aITyCKy YCIOBUSX,
MPOU3BOJIUT 3aITyCK OJIMH pa3 U MpeKpalnaeT padory.

ABTOMATHYECKOE 0TOOpaKEeHHEe OCHIIJIOTPAMMBI
Haxxatne »9rToil kimaBWIIM 3amyckaeT (YHKIHUIO aBTOMATHYECKOM
HACTpOIKHU ociuuiorpaMMbl. Ocuuiuiorpad B COOTBETCTBHH C BXOJAHBIM
CUTHAJIOM aBTOMATHUYECKH PEryJlMpyeT Maciutad 1o BepTUKAIH,
BPEMEHHYIO pa3BepTKy IO TOPU3OHTAIM M CIOCO0  3aIlycka,
CHOCOOCTBYSl ONTUMAJILHOMY OTOOPaXXEHHIO OCLMIUIOrpaMMbl. Kpome
3TOTO MPOU3BOJUTCSA OBICTPOE M3MEpEHHE MapameTpoB (cM. maparpad

«bpICTpOE M3MEpeHne HaKaTHEM KHOTIKH AUTOW).

BHuMaHue: 4yacToTa M3MEPSIEMOro CUTHala, OTBEYAIOIIEro TPeOOBAHUSAM K aBTOMATHUYECKOU
HacTpoike, NobkHa ObITh He MeHee 50 ', koaddunment 3anonunenus — 6onee 1%, ammuryaa
— xak MuHuMyM 20 mVpp. Ecin mapameTpbl BBIXOAAT 3a 3TH HpPEAebl, TO MOCHE HaXKaTHs
JAaHHOW KJaBUIIM BbICKakuBaeT MH(popmanuoHHoe okHO «Auto HEI'OJIEH!», a B meHio He
oroOpaxkaeTcs (yHKIHS OBICTPOTO U3MEPEHUS TTapaMeTPOB.
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MHOropyHKIHOHAJIbHAA PYKOATKA

PerynupoBka SpKOCTH OCIMIIJIOTPAMMBI:
,.; [Ipu pabore He B MeHIO (MEHIO CKpBITO) BpalleHUEM JaHHOU
§  DPYKOATKH  MOXHO  peryimposaTh — APKOCTh N300paxeHus
ocrmiiorpaMMsl. Spkocts perynupyercs B npenenax ot 0 o 100%.
Bpamienue mo 4acoBOW CTpENIKE YBEIWYMBAECT SPKOCTh, HPOTHUB

yacoBo — yMeHblIaeT. HakaThe Ha pYyKOSATKY YCTaHAaBIMBAeT
sapkocTb B 50%.

Takke JaHHOW PYKOSITKOM MOXHO PpEryJHpoBaTh SIPKOCTb, €CIH
Haxath [DISP| > SIpkocTh 0CHMIIOTPAMMBI.

Intensity

MHoropyHKIIMOHAIBHAsT ~ pyKosiTKa  (mpu  paboTe  3aropaercs
JIAMTIOYKA):

[Ipu paGoTe B MeHI0, oce HaXaTHsl KaKOW-1100 €ro 3KpaHHOM KIIaBUIIM, BPALLIEHUEM JaHHOU
PYKOSITKM MOHO BBIOMpATh TOJMEHIO JAaHHOTO MeHI0. HaxaTtwe Ha KiaBuiry (QUKCHpyeT
BbIOpaHHOE MOAMEHIO. PyKkosiTKa Takke MOXET MCIIOJb30BaThCsA MPU W3MEHEHHM IapaMeTpoB,
BBOJIC IMEHHU JOKYMEHTA U T.II.

HaBuraumoHHasi pyKosiTka

[Tpu momomm TaHHOH PYyKOSTKH OCYIIECTBISICTCS (OyHKITHS
OBICTPOIl  peryJUpOBKU/(PUKCUPOBAHUS TAapaMETPOB ¢
IUPPOBBIMU  3HAYCHUSAMH,  PETYIHPYIOUIUMHCI B
JIOCTAaTOYHO IIMPOKHUX Mpesenax. Bpamenue mo (MpoTHB)
YacoBOW CTpENKe yBeNWYHMBaeT (yMeEHbIaeT) mudpoBoe
3HaYCHUE; BHYTpPCHHEE BpalaroIeecs KOJIBIIO
OCYILECTBIJIIET TOYHYIO HACTpPOWKY, BHeIIHee — TpyOyro.
Yem 6OHLH_IG AMIUIMTyla BpalllCHUsI BHCIIHCTO KOJIbIla, TEM
ObICTpEe CKOPOCTh H3MEHEHHUS NHU(POBOTO 3HAUCHHUS.

Hampumep, mipu  BOCHPOM3BENECHHUU  OCHUIUIOTPAMMEBI
UCIIOJIb30BAaHUEM JaHHOMW PYKOATKH MOXHO OBICTpO 3aUKCHPOBATh HEOOXOIUMBIM Kaip
BOCITPOM3BOJIAIICHCS ocimuiorpaMMbl (MeHI0 «Texymmii kaapy»). [Toxoxue MeHIo: 3amepikka
3aIycKa, HaCTpOMKa IUPUHBI UMITYJIbCa U MIEPHOJ] TPAIUEHTA.
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DOYyHKIUOHAJIBLHOE MEHIO

— MENU — : Ha)KaTUEM OSTOM KJIABUIIM OCYILECTBISECTCA BXOJ B
MEHIO HACTPOWKHU AUCKPETU3ALMU. MOXHO HACTPOUTH TaKHe
byHkiuu  ociuiorpada,  Kak  METOA  MOJy4YeHHs
OCLMJUIOTPAMMBI,  BHJ  AWCKPETHU3allMM, TaMsATh U
NPEISATCTBUE HAJIOKEHHIO.

: Ha)KaTHEM JTOW KIIABHUINU OCYIIECTBIIAETCS BXOJ B
MEHIO KYyPCOpPHBIX H3MepeHuil. B ocmmmiorpade mmerorcs
TPU peXHMa KYypCOPHBIX U3MEPEHHI: PYyUHOH, CIEKEHUS U
aBTOMATUYECKUH.

HELP
SAVE: Haxxatrem 3TOW KJIaBUIIM OCYILIECTBISECTCS BXOJ B

\ /  uHTepdeic COXpaHEeHUS M 3arpy3KH JOKYMEHTOB. MOXXHO

21610
]O18

COXPaHATh: TPEKH, OCLUIIOTPAMMBI, HACTPOMKHU, u300paxeHus U CSV (4ucioBble 3HAYCHMS,
pasnensiemble  3amsTol). IlogmepkuBaeTcss CoXpaHeHME Ha BHYTPEHHUX M BHEIIHHUX
HAKOIIUTEIISAX, @ TAKXKE TUCKaX.

: Ha)KaTUEM STOW KJIABUIIM OCYILECTBISETCS BXOJ B MEHIO HACTPOWKH OTOOpa)KEHUS.
HactpauBaercs tun oToOpakeHHs OCHUIIOTPAMMBI, TIOCJIECBEUEHHUE, IPKOCTh OCLUIIIOTPAMMBIL,
CETKa PKpaHa, APKOCTb CETKHU U BpeMsI OJEPKaHUsI BBIBEICHHOTO MEHIO.

: HaXaTUEM DOTOM KIIABUIUM OCYLIECTBIISAETCS BXOJ B MEHIO HACTPOMKH CHUCTEMHBIX
¢yskuuii. HactpanBarorcss GyHKIMU WINM apaMeTpbl CUCTEMBI, HallpUMeEp, MOPThI, TUHAMUKH,
a3plKk.  Kpome a3roro, mnoanepxuBaroTcsd  BbICIIME  (DYHKLMH, HampuMmep, HpOBEpKa
I'OAEH/HEI'OAEH, 3anuchk ocuuiaorpaMMbl M HACTPOMKH Me4aTH.

HELP|: Ha)kaTue 3TO# KJIaBUIIM OTKPbIBaeT CripaBouHblii nnTepdeiic. [lonpobHee cM. maparpad
«HMcnosnp30BaHNEe BCTPOCHHOW CIIPABOYHOM CHCTEMBD».

% 3anuch OCHUIIOrPAMMBI

Bocmpoussenenue/[lay3a: mpu OCTaHOBKE WM TMay3e HaKaThe MJAHHOW KJIABUIIH
3aIyCKaeT BOCIPOU3BEICHNE OCIIMILIOrpaMMbl. [I0BTOpHBIM Ha)KaTHEM Ha 3Ty KJIABHIILY
OCYIIECTBIISIETCS Tay3a, JaMII0YKa KIaBHUILIN 3arOpaeTCsl JKEIATHIM CBETOM.

@ OcTaHOBKa: Ha)kaTHE 3TOM KJABHIIM OCTAaHABJIMBAET 3allMCh WU BOCIIPOU3BCACHUC

OCHJIJIOIrpaMMBI. JlamMmouyka KIaBHUIIHN 3aropacTcd OpaHKCBbIM CBCTOM.

3amuch: Ha)kaTHE STOM KIABUINM HAYMHAET 3aIIUCh OCHJIJIOTPpaMMBI. JlamMmouka KjIaBHUIIU
3aropaeTcs KpacHbIM CBETOM.
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bbicTpoe u3mepenue
HaxxatneM naHHOW KJIABUIIM OCYIIECTBISECTCS BXOJ B MEHIO H3MEpPECHUH.
ME AS [MognepxxuBaroTcst ~ GyHKIMM:  HACTPOMKA  HM3MEPEHHUS  IapaMmeTpoB,
KOMIUIEKCHOE HM3MEpEeHHe, CTaTUCTUYECKHH aHanmu3 W yactoromep. Haxas
PACIIOJIOKEHHYIO B JIEBOM 4YacCTH 3KpaHa KIIABHILY , MO>XKHO OBICTPO
OTKPBITh MEHIO BEIOOpA OJTHOTO U3 24-X MapamMeTpoB AJIs U3MEPEHUS U OCYIIECTBUTh H3MEPEHUE
OJIHUM Ha)kKaTHeM KIIaBUIIIH.

IHotHast ouMcTKA 3KpaHa
HaxxatneM 5TOi KJIaBUIIM € 3KpaHa YIalsAOTCA BCE ocIuiuiorpaMmbl. Ecin
ocumuiorpad HaxoauTcss B mosioxkeHHH «[lyck», HOBbIE OCHUILTIOTPaMMBbI
MIPOJOIKAT OTOOPaKATHCS.

Ileuatnb

Haxaruem naHHOM KIaBUIIM OCyIIECTBIsSieTCS (YHKUUS T[e4yaTH WU
coxpanenus Ha USB HakomuTene »skpaHHOro wu3oOpaxkenus. Eciam
ocuuuiorpad COeIUHEH ¢ MPHHTEPOM (TIOAACPKUBAIOUINI TEXHOJIOTHUIO

PictBridge wnm mpocToil mpuHTEp), a NPUHTEP HAXOIUTCS B PEKUME
0’KHMJIaHMSI, HAKATHE JaHHOW KJIABUIIM OCYIIECTBIISIET MevyaTh. Eciu npuHTEp HE MOJCOEIUHEH,
HO mnojacoenuHeH USB HakonuTenb, Ha)XXaTUEM HTOW KIIABHUILIKM MOXKHO COXPaHUTh HAa HEM
TEKyIlee dKpaHHOe m3o0pakeHue B gopmare «.bmp» (eciu TeKkymuM ¢GopMaTOM COXPAHCHHUS
sBisieTcs (opMaT rpadUuecKoro M300paKEeHUs, COXpPAHEHUE IMPOU30UIET B COOTBETCTBUU C
ykazaHHbIM (popmaTtom). [Ipu omHOBpeMeHHOM mpucoenuHeHnu npuntepa u USB Hakomutens
MIPUOPUTETHOCTh IPUHTEPA BBILIE.
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1. BBoAgHbIN KypC RIGOL

HNuTepdeiic moab3oBarTes

Ocuustorpad cepun DS6000 obnagaer aucruieeM co ciaenyromuM xapakrepuctukamu: 10.1",
TFT LCD, 160 000 nseroB, WVGA (800*480). CTOUT OTMETUTH, YTO CBEPXIIMPOKHUIl 3KpaH ¢
14 xneTkamu no3BOJIUT Bam «mmpe» B3MIAHYTh Ha OCLIMIIJIOTPAMMY .

+~

o
a)
o)
-

£
E

=

12 14 16 18+
13 < 15 17 +

Puc. 1-13 UnaTepodeiic momp3oBarems

BopiOpaHHbIil apaMeTp aBTOMATHYECKOT0 U3MepPeHUs

[Ipennaratorcst 12 BUIOB TOPU30HTAIBHBIX U 12 BUIOB BEPTUKAJIBHBIX MAPaMETPOB IS

n3Mepenus. Haxatem SKpaHHOM KIIABMIIM B JIEBOM YAaCTH JKpaHa OCYILECTBISAETCA

OTKPBITHE COOTBETCTBYIOILLETO BU/IA U3MEPEHUM.

Ycii0BHOE 0003HaAYEeHME KaHAJIA/0CHHILTIOTPaMMa

Paznuunble KaHaIBl TOMEYAIOTCS Pa3NIUYHBIMU I[BeTamMH. L[BeT ycrmoBHOrO 0003HaYEHUS

KaHaJla ¥ €ro OCHUJIOrPaMMbl COBIAJAOT.

Pabouee nosioxkenne

Bo3moxunsl cnenyromue mnonoxenus: RUN  (ITyck), STOP (Crom), T’D (3amyck

npousoiien), WAIT (Oxunanue), AUTO (aBroMaTHYECKUIA PEKUM).

I'opu3oHTaibHASI BpeMEeHHAasi pa3BepTKa

® [IOKa3bIBAaCTCS MEPHUOJ BpPEMEHH, COOTBETCTBYIOLIMN KaXIOMY JCJIICHHIO Ha
TOPU30HTAILHOM OCH dKpaHa.
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® UCIONIB3ysl PYKOATKY ['opwus. M, MOXHO HW3MEHSTh 3TOT TMapameTp.
[Ipenenst HacTpoiiku oT 500 nmukocekyHa 10 1.000 kumocexkyH.

5. YacToTa q1McKpeTH3aun/mamMaTh

L4 0To6pa>1<aeTc;I TEKylIasd 4aCcToTa JUCKPCTU3AlIUU ocummorpa(ba U 1IaMATh.

® UCIONB3Ys PYKOATKY ['opus. &, MOKHO M3MCHATH OTOT MapaMeTp.

6. YcTpoMCTBO 3alIOMUHAHNS OCHUJIJIOTPAMMBI

Iloka3eiBaeTCsa CXeMaTHYeCKOe 1/1306pa)KCHI/IC pacioJIOKECHHA B 3allOMHUHAIOLICM
YCTpOfICTBC HaxOoJsIIecs Ha OKpaHC OCHUJUIOTPAMMBIL.

DKpaHHAs
OCLUILIOrpaMMa

24

7. Ilon0okeHHne 3aIMyCKa

OTtoOpakaeTcsi MOJOXKEHHE 3allyCka B OCLMJUIOTpaMME Ha JKpaHe U 3allOMHHAIOIIEM
YCTPOMCTBE.

8. BeJu4uHa nmepeMelleHUs] CHTHAJIA 3aIyCKa

Ucnonssys pykostky [opus. Ll POSITION voxmno perymmposats 3T0T mapamerp.
[Ipu HaxaTUM Ha pyKOATKY 3HAUEHHE IMapaMeTpa aBTOMAaTUYECKHA CTAHOBUTCA paBHBIM ().

9. Tun 3anmycka

OTtobOpakaeTcst TEKYIIUI THIT 3aIlyCKa M HACTPOWKU YCJIOBHUI 3armycka. Pa3nuyHble THUIBI

3amycka 00O3HauaroTcs pPasIMYHBIMH 3HaukaMu. Hampumep, O3HAYaeT 3aIycK o
HapacTamoIemMy (GpoHTY THIa «3aIycK M0 GPOHTY».

10. UcTouHHMK 3amycKa

Orobpaxaercs tekymuii uctounuk 3amycka (CHI1-CH4, EXT, EXT/5 wnmu ropojackas
AJIEKTPOCETH). Pa3nuyHple MCTOYHHMKH 3aIycKa 0003HAYarOTCs Pa3UYHBIMH 3HAYKAMH,

TaKXKe H3MEHseTcs ILBeT 3alMBKH 30HBI Mapamerpa. Hampumep, O3HayaeT, YTo
HCTOYHUKOM 3amycka sisierca CHI.

11. DilekTpryecKknii ypoBeHb 3aIyCKa

® DPacroJIOKEHHBIM B MIPaBOM YacTH IKpaHa SIBJISICTCS] YKa3aTeJIeM dJIEKTPUUECKOTO
YpOBHSI 3aITycKka. B mpaBoM BepxHEM yTiTy MOKa3bIBAETCS 3HAUCHHUE YPOBHS 3aITyCKa.

) LEVEL

® IIpU U3MEHEHHMH YPOBHS 3aIlyCKa PYKOSTKOM 3aIlyCK =Sm—————== OH I[I€PEMEILAETCS

BBCPX-BHU3 BMCCTC C , a €TI0 3HA4YCHUEC U3MCHACTCA.
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BHuMaHue: npHu 3ammycKe 10 TPaJueHTy MOSBIIOTCS J1Ba 3HAYKa YPOBHS 3aIlycKa (:E

u ). [onpobuee cm. maparpad «3armyck 1Mo rpagueHTy» 1. « BepTukaibHOe OKHOY.
12. Macmtadé no Bepruxkanu CH1

° 0T06pa)KaCTC$I BCJIMYMHA HAIPsSOKCHUA, COOTBCTCTBYIOIIAsA KaXJAOMYy JCJICHHUIO
BEPTUKAIBHON OCH AKpaHa JUIsl ociuiiorpammsl kaHana CHI.

® CIIOJIB3YS PYKOATKY Bepruk. £ SCALE \5H0 nsmeHsTs 9TOT napamerp.

® KpOME 3TOro, B COOTBETCTBMH C TEKYIIMMH HACTPOHKaMHU KaHajla OTOOpaXKaroTCs
CJIEyIOIINE 3HAYKU: «THII CBSA3M KaHaJa» (HalpuMep, IpU CBA3H M0 MEPEMEHHOMY

TOKY OTOOpa)kaeTcsi 3HAYOK “), «OTpaHUYeHHe TMO0JIOCHI MPONMYyCKAHUs» (eciu
OTpaHWYCHUE BKIIOYCHO, OTOOpakaeTcs ), «BXO/IHO€ CONPOTHBJIEHHE» (eciH

BXOJIHOE CONpPOTHUBICHHE cocTaBisieT S0 Om, oToOpaskaeTcs m).
13. Macmiraé no Bepruxanu CH2

° 0T06pa)KaCTC$[ BCJIMYMHA HAIPsSOKCHUA, COOTBCTCTBYIOIIAsA KaXXJAOMYy JCJICHHUIO
BEPTUKAIBHON OCH AKpaHa JUIsl ocLuiiorpaMmsl kanana CH2.

® HCTONB3YS PYKOSTKY BepTuk. £l SCALE \5H0 nsmeHsTs 9TOT napamerp.

® KpPOME 3TOro, B COOTBETCTBHM C TEKYIIMMHU HACTpOIKaMu KaHajla OTOOpa)karoTcs
CJICAYIOUINE 3HAUKH: «THII CBSI3M KaHaJay (HalpuMep, MPU CBS3U 10 TIEPEMEHHOMY

TOKY OTOOpa)kaeTcsi 3HAYOK “), «OTpaHU4YeHHe TMO0JIOCHI MPONMYyCKAHHUS» (eciiu
OTpaHHYEHUE BKIIIOUEHO, OTOOpakaercs E), «BXO/IHO€ CONPOTHBJIEHUE)» (eciu

BXOJIHOE conpoTuBieHue coctaBisieT 50 Om, oToOpaxkaercs ).
14. Macmitaé nmo Bepruxanu CH3

e oTOOpaxkaeTcsi BEJIMYMHA HAIMPSDKEHUsS, COOTBECTBYIOLIAs KaXIOMYy JCJICHHIO
BEPTUKAIBHON OCH AKpaHa JyIsl ociuiorpaMmsl kanana CH3.

® JCMOJB3YS PYKOSTKY BepTuk. &, MO>KHO MU3MEHSTH 3TOT MapameTp.

® KpOME 3TOro, B COOTBETCTBMH C TEKYIIMMH HACTPOHKaMHU KaHajla OTOOpaXKaroTcs
CIIETYIOIINE 3HAYKU: «THII CBSA3M KaHaJa» (HalpuMep, IpU CBA3H M0 MEPEMEHHOMY
TOKY OTOOpa)kaeTcs 3HaYOK )Y «OTpaHMYeHHe IO0JIOCHI NMPONYCKAHMA» (€CiIH

OrpaHHU4YC€HUC BKIIIOYCHO, 0To6pa>KaeTc;1 .), «BXO/IHO€ CONMPOTUBJICHHUE) (CCJII/I

BXOJIHOE compoTHBIieHne cocTaBiseT 50 OmM, orobpaxaercs .).
15. Macmrad no Beprukaau CH4

e oToOpaxkaeTcss BeJIMYMHA HAIMPSDKEHHUs, COOTBECTBYIOLIAs KaXJIOMYy JEJICHHIO
BEPTUKAIBHON OCH dKpaHa JyIsl ocLuiorpaMmsl kaHana CH4.

® UCIIOJIB3YS PYKOSTKY BepTuk. &, MO>KHO U3MEHSTH 3TOT MMapaMeTp.

® KpOME€ 3TOro, B COOTBETCTBHHM C TEKYIIMMH HACTpOHKaMu KaHajla OTOOpa)aroTcs
CJIeIYIOIINE 3HAUKHU: «THI CBSI3M KaHAJa» (Hanmpumep, IpH CBSI3U 10 NEPEMEHHOMY
ToKy otobpaxkaercs 3xadox M), «orpaHmyenme mooCHI MpomycKaHus» (eciu
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OrpaHU4YCHHUC BKIIIOYCHO, OTO6pa)KaeTC5I .), «BXO0/IHO€ CONPOTUBJICHHUE) (CCJII/I

BXOJIHOE CONpOTHUBIeHHE cocTaBisieT S0 Om, oToOpaskaeTcs .).
16. UndopMmanmoHHOEe OKHO
BriBoauTcs HanoMuHaomas nHbopManus.
17. UadopMaumoHHasi 30HA

OTto0Opaxaercss CUCTEMHOE BpeMsl, 3Ha4OK 3BYKa, 3HAUOK aKKyMyJsTopa u 3Hadok USB
HAKOIUTEJIS.

e cucTteMHoe Bpems: oToOpakaercs B ¢popme «ud:Mm». [Ipu meyatu uinm coxpaHeHUH
OCIMJUIOTPaMMBI BBIXOJTHOM JOKYMEHT COJIEPKUT TEKYIlee BPEMs.
Haxxmute - Cucrema > CucremHoe Bpemsi. HacTpoiika nmpou3BoauTcs B
CJIEIyIOIIEM BHJIE: TTIT-MM-JI]] Y4-MM-CC

® 3HAYOK 3BYKa: IPU BKIIIOUYEHHOM 3BYKE B JAHHOW 30HE OTOOpa)kaercsi 3Ha4YOK n
Haxaruem [UTIL| - 3ByK MO>XHO BKJIIOUUTH MJIU BBIKJIFOUNTH 3BYK.

® 3HAYOK aKKyMyJsTOpa: IIPpM HCIOJb30BaHUU AaKKyMyJsTOpa B JaHHOW 30HE

0TOOpakaeTcsi 3HAYOK .

e 3Hauyok USB Hakonwurens: npu oOHapyxeHuu ociuniorpagom USB Hakonutens B

JAHHOW 30HE 0TOOpa)kaeTcst 3HAYOK -'E

18. Pabo4ee MeHIO

HaxaTtme SkpaHHON KJIAaBMIIM aKTUBHPYET COOTBETCTBYIOLIEE MEHIO. B MEHIO MOryT
BCTPETUTHCS HUKETIEPEYUCICHHBIE CUMBOJIBL:

O03HAayaeT BO3MOXHOCTb MCIIOJB30BAHUSA PACIOJIOKCHHOW HAa IMEpEeIHEH IaHeIu
MHOTO(YHKIIHOHAIHOW PYKOSITKH O Juisl BeIOOpa Buaa mapamMerpa. Jlammouka pyKoATKH

0 TOPHT B TPOIIECCE BRIOOpA TapamMeTpa.

03HA4YaCT BO3MOXHOCTL HCIIOJB30BAHUA PYKOATKU 0 11 U3MCHCHHUS 3HAUYCHHA

napametpa. Jlamrouka pyKosITKu O TOpUT B IIpoLiecce BBOJA MapaMeTpa.

Py 5 5
03HAyaeT BO3MOXKHOCTb HCIIOJb30BaHMUS HABUTALIMOHHOM PYKOATKH JUIsl OBICTpOM
peryaupoBKu/(pUKCcaK apaMeTpa.

03Ha4aeT BO3MOXKHOCTb UCIIOJIb30BAHUS PYKOSTKU 0 JUIsL pETryJIMPOBKM IapaMmerpa, u

(bPIKcaHI/II/I €ro 3Ha4YCHHUA HaXaTHUEM Ha O .

. O3HA4YacT HAJTMYMUC HECKOJIBKHUX Pa3aCjIOB B TCKYIIEM MCHIO

26
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1. BBoAgHbIN KypC RIGOL

- 03HA4aCT HAJIMYNC ITOJMCHIO B TCKYILIEM MCHIO

- Ha)kaTHUeM dTOM KJIaBUIITH MOKHO BCPHYTBHCA B MCHIO YPOBHCM BbIIIIC.

BHuMaHue: B JIEBOM HIDKHEM YIIIy pa0O4ero MEHIO MOTYT IMOSIBJISATHCS CIEAYIOUINE KIIABUIIN

HaIlTpaBJICHUA:

o o
03HA4YaCT BO3MOKHOCTD OTKPBITUA CIICAYIOIICU CTPAHUIIBI MCHIO

03HA4YaCT BO3MOKHOCTH BO3BpaTa Ha MPCAbIAYIIYIO CTpAHUIY MCHIO

27
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RIGOL 1. BBoagHbIN KypC

Hcnoab3oBaHue 3aMKa 0€30IaCHOCTH

Eciu ectp HeoOxonumocTh, Bbl MOXeTe MCIONIb30BaTh 3aMOK Oe30MacHOCTH (mpuolperaercs
H0JIb30BATENIEM OTENBHO) JUISl 3aKpeIUIeHus ocuuiuiorpada Ha cBoeM MOCTOSIHHOM MecTe. Kak
OTO ITOKa3aHO HIDKE, BCTAaBLTE 3aMOK B I1a3 B HAIPaBJICHUH, MEPIECHIUKYIAPHOM IUIOCKOCTH
3aJiHEl MaHeNu, MOBEPHUTE KIIIOY 10 YaCOBOM CTpEIIKe, 3aKpeIliss ocuuiuIorpad, U BbITALIUTE

KJII04.

Puc. 1-14 Ucnons3oBanue 3amMka 0€30MaCHOCTHA

BuuMaHnme: Bo n30eKaHUE ITOJTOMKH an60pa HEC CJICAYCT BCTABJIATH B I1a3 3aMKa 0e30macHOCTH

MIOCTOPOHHUE MPEIMETHI.

28
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1. BBOAHbIW KypC

RIGOL
Hcnosb30BaHue KPOHIUTEHA
B nensx skoHOMuUM pabodero NpocTpaHCTBA AaHHBIA OCHUIIIOrpad MOXET OBbITh YCTAaHOBJIEH Ha
pabouem cTosie IpU MOMOIIM KpoHUITelHa. BBl MokeTe cBOOOAHO peryIupoBaTh BBICOTY U YOI
HaKJIOHa NpuOopa AN JOCTIKEHHMS MaKCHMalbHOro koMdopra u 3(ddeKkTuBHOCTH DPAaOOTHI,

ynoOcTBa TpPOBENEHUS H3MEPEHUl M mpocMoTpa pe3ynbTaToB. [IpuoOperute M ycTaHOBUTE
JTAaHHBIE OTIIMOHATIHLHBIC PHUHAICKHOCTH, €CIT €CTh TaKast HE0OOX0AUMOCTh

=

=

Puc. 1-15 Ocuunorpad, ycTaHOBIEHHBIH Ha KPOHIITEHHE

PykoBopacTBo nonb3osaTtenst DS6000
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RIGOL

1. BBOAHbIA KypC

Hcnonb3oBaHne KOP3UHBI AJI MOHTAKA B IPUOOPHYIO CTOMKY

JlanHblii ocruiorpad MOXKHO YCTaHOBUTH B 19-Tu 110WMOBBIH 1IKag, KOTOPBII COOTBETCTBYET

CTaHgapTy Accouuanuu iekTpoHHoi npomsbiiieHHocTH (EIA). IlpuoOperute u yctaHoBHUTE

JAaHHBIC OIMMIIUOHAJIbHBIC MPUHAIJICIKHOCTH, €CJIU €CTh TaKasd HGOGXOI[I/IMOCTB.

Ilepeyens aerageit

Ne

1-1

1-2

1-4

1-5

2-1

2-3

30

HaumvenoBanue KoJu-Bo

[Tepenusis
MaHelb

Janme
JleBas cTeHka
IIpaBas creHka

3aaHss OnopHas
IUIaHKa

Bunat M4

Buat M6

Tatixa M6

1

24

Koa neramm

RM-DS-6-01

RM-DS-6-02
RM-DS-6-03
RM-DS-6-04

RM-DS-6-05

RM-SCREW-01

RM-SCREW-02

RM-SCREW-03

Onucanue

Bunt M4x6 ¢ roloBKOW MoA IJIOCKYIO U
KpPECTOOOpa3HYyIO OTBEPTKY u
MEXaHUYECKU Hape3aHHOH pe3p0oit.

Bunt M6x16 c rosoBkoil moja IMiIOCKYyIO
U KpecTooOpasHyl0  OTBEpPTKY U
MEXaHUYECKU Hape3aHHOH pe3p0oit.

KBagparnas ramika M6x5 C
¢duKcUpyromel 3aMKOBOM IJIACTUHOW U
MEXaHUYECKU Hape3aHHOH pe3p0oit.

© o]

oo
v ¥
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1. BBoAgHbIN KypC RIGOL

MoHTaKHBbII HHCTPYMEHT
Pexomenyercs ucnonp3oBaHue KpectooOpaszHoit orBepTk Ne PH2.

MoHTaxHbI€e 3230PbI
[Ipn ycraHoBke nmaHHOrO ocwniorpaga B mKad JODKHBI COOJIFONATHCS — CIICTYIOIINE
TpeOOBaHUS:

e mkad JODKEH OBITh CTAHAAPTHBIM 19-TH TIOHMOBBIM.
e MHUHHMAaJIbHAS BhICOTA IIKada JT0KHA COCTaBIATh 266.7 Mmm. (6U).
e MHUHUMaJIbHAs ITyOMHA mKada gomwkHa cocTaBisaTh 400 MM.

Pasmeps! ocriiorpadga mnocie yCTaHOBKHM €T0 B KOP3UHY (MM):

4826

AR
)

AR (LI

ﬁ —- r—l ]
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RIGOL 1. BBoagHbIN KypC

JTanbl MOHTAKA

C60pKy MOKET MPOBOAUTH TOJIBKO CIICLIMAJIBHO 06y"ICHHLII7I TIepCoOHaJI. HeraBI/IHBHaSI c6op1<a
MOKET MPUBCCTU K IMOJIOMKC HpI/I60pa NJIN HEBO3MOXHOCTHU HpaBHHBHOﬁ YCTaHOBKU Hpn6opa B
mkad.

1. MoHTax 1€BOil U paBOil CTEHOK: COBMECTHB 3alECJIKU JIEBOM U MPABOW CTEHOK C BbIEMKaMu
JTHUIIA, BCTABbTE CTEHKH B JHUILE. 3aKPEMUTE UX IIECThIO BUHTaMu M4.

2. YcraHoBka npuOopa: Ha)kaB Ha KHOIKY, PACIOJIOKEHHYIO B BEPXHEH 4YaCTH aKKyMyJsiTOpa
npudopa, CHUMHUTE AKKYMYJSTOp. YCTaHOBUTE NPUOOpP, COBMECTHB €r0 ONOpPHBIE HOXKKHU C
OTPAHUYUTENSIMU B THUIIIE.

32

PykoBoacTBo nonb3oBatesns DS6000



1. BBoAgHbIN KypC RIGOL

3. 3akpermieHue npubopa: 3aKpenure MPUOOp B KOP3WHE, MCIOJB3Ys JBE 3aJIHUE OIOPHBIC
MJIaHKU U 12 BuHTOB M4.

4. MoHTaX nepeHel maHelIu: COBMECTHUB OTBEPCTHS MO/ BUHTHI, 3aKPEIUTE MEPEIHIO TaHelb
KOp3UHBI 6 BUHTaMH M4 Tak, 4TOOBI TIEpeIHss MTaHelb CaMOTo MPUOOpa MoKasaaach U3 mpoemMa
MaHECJI KOP3WHBI.

33
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RIGOL 1. BBoagHbIN KypC

5. YcraHoBka B mKad: yCTAaHOBUTE B CTaHIAPTHBIA 19-TM MIOMMOBBIM miKad KOP3WHY C
3aKpEIUICHHBIM B HEW mMpuOopoM U 3akpenuTte ee 4 BuHTaMu M6 u 4 KBaapaTHbIMU raiitkamu Mo6.

6. OcoOble yka3aHHs: BBICOTa KOP3HWHBI cocTaBisier 266.7 mm (6U), yka3aHHBIE CTpelKaMu
OTBCPCTHA, — OTO OTBCPCTHUA JIA MOHTaXa KOP3WHBI. O6paTI/ITC BHUMAHHME Ha COBMCHIICHUEC
COOTBETCTBYIOIINX OTBEPCTHUI TPHU MOHTAXKE.

34

PykoBopacTBo nonb3oBaTtenst DS6000



1. BBoAgHbIN KypC RIGOL

HUcnonb30BaHne BCTPOCHHOH CIIPABOYHON CHCTEMBbI

CnpaBouHas cucTeMa JaHHOTO ociuuiorpada o0bscHIeT PyHKIMH KaXKI0M KIaBHUILN MepeaHen
naHesnu (BKJIOYas KiIaBUIIM MeHio). Haxartue kiaBuim OTKPBIBAET CIIPABOYHBIN
uHTepdeiic, MOBTOpHOE HakaThe — 3akpbiBaeT. CripaBouHbI MHTEp(hENHC NENUTCs Ha IBE YacTH:
B JICBOW YacTH MPOUCXOAUT BHIOOP 00BEKTa CIPaBKU, MOKHO HCIOIB30BaTh pexkUMbl «Buttony
w «Index»; mpaBasi 4acThb SBISETCS 30HOW OTOOpaXKEHUSI CIIPABOYHON HHPOPMAITHH.

Br16op o0bekTa cipaBKku 30Ha 0TOOpakeHHUs CTIPaBOYHOM HWH(POpMAINN

Button Frequency
isetime Fall tirne
To Index
F1
F2

F4

F ﬁ - ] II'|._.|'I-.

FF ) FPeriod
Frequency i 5 1/Period. The picture below
s the time period being measured.

Puc. 1-16 CrpaBounast uHpOpMaIus
Button:
Pexxum mo ymomuyanuio. B 3TOM pexume MOKHO, HEMOCPEACTBEHHO Ha)kKMMasi Ha KIIABHUIIH
.I@ ‘t}:
nepenHel naHenau (Kpome KIABHIIM MUTAHUS ‘4=, MHOTO()YHKIMOHAIEHOW PYKOSTKH ‘U
KJIABHII TEPEBOPAYMBAHUS CTPAHHI] MEHIO @/ @) WIN Bpalias HABUTAIIMOHHYIO PYKOSTKY
, TOIY4YUTh HEOOXOJUMYIO CIIPaBOYHYIO MH(OPMAILMI0 O COOTBETCTBYIOIIMX KIIaBHILAX,

MOKa3bIBAEMYIO B 30HE €¢ 0ToOpakeHus. BriOpaB pyKoATKOM ‘L} «To Index» u Ha)xaB Ha Hee,
MOXHO IlepeiTH B pexxum Index.

35
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RIGOL 1. BBoagHbIN KypC

Index:

B otoM pexnme pyKOSATKON ‘L} BbIOMpaeTCss OOBEKT CHpaBKU (HAMpHUMEp, «I0JIoca
npomyckanus»). Tekymmii OOBEKT CHpaBKM BBIICISIETCS 3aTEHEHHEM KOPHUYHEBOTO I[BETA.
HaxxaB Ha pyKOATKy, MOXHO TOJY4YUTh HEOOXOAMMYIO CIPaBOYHYI HH(OPMALHIO,

MOKa3bIBAEMYIO B 30HE €€ 0ToOpakeHus. BEIOpaB pyKosITKOM ‘L} «To Button» 1 HaxxaB Ha Hee,
MOXHO IIepelTH B pe:xxum Button.

36
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2. HacTpoiika BepTUKasIbHOW CUCTEMDI

2. HacTpoiika BepTUKAJIbHOU CHUCTEMbI

Coneprxanue paszena:

OTKpbITHE KaHAJIA

Tumsl cBsi3u kaHana

OrpaHudeHne moJI0Chl MPOIYCKaHHS
[TpoOHuK

BxonHoe conpoTuBiieHre

Pexum npotuBodassl

Macmirab ocuuuiorpaMmsl 10 BEpTUKAIN
Pacmmpenue ocuusuiorpaMMel 10 BEpTUKAIN
EauHuib1 aMmmuTy sl

Merka kaHana

Koppekuus 3anepxku

PykoBoacTBo nonb3oBatensa DS6000
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RIGOL 2. HacTpoiika BepTUKaZIbHOW CUCTEMbI

OTKpLITHe KRaHaJIa
Ocuumnorpadsr cepun DS6000 umerot 4 anamoroBbix BXoaHbiX kanana CH1-CH4, kaxaeiv u3
KOTOPBIX MOYKHO YIIPaBJISATh HE3aBUCHMO.

o ~,
I?.Iﬂﬂl. [T TEF J—— e s | P
& =
- = E
= o D
o (2 0lg
= lawt
o e CH1
= - @ /
= =
) )
M 2
CIE
——=/ Ty 5 )
| | |

[Tocne momaum curHaza Ha KOHHEKTOp JII0OOTO KaHajna, Hampumep, kanama CHI, naxarue
KJIQBUIIIH 30HBI YIPABICHUS IO BEPTUKATIU nepenHel maHenu OTKpbIBaeT KaHam. [Ipu sTom:

Ianenn:

Jlamnouka pmaHHOM  KjaBuiIM  3aropaercd. OIHOBPEMEHHO, €CIM  YyXKe€  3alylLlicHa
COOTBETCTBYIOIIAs (DYHKIMSI MEHIO, MOTYT 3aropeTbcs OyKBEHHBbIE CHMBOJIBI HaJl KJIABUIIEH —
«AC», «50» unmn «BW». Bunmanme: cumBoibl «AC», «50» wim «BW» 3aroparorcs U racHyT
HE3aBHCHMO OT TOI'0, OTKPBIT KaHaJl WJIM HET.

AC 50 EW

CHIT

JKpau:

B mpaBoii yactu skpaHa oToOpakaeTcsi MEHIO HACTpOWKHM KaHama. OJHOBPEMEHHO, B HIDKHEH
YacTH DJKpaHa BBIIETSETCS MeTKa KaHaja (Kak T[oKa3aHo Ha pucyHke). HMudopmarus,
oToOpakaemasi BHYTPH METKH KaHalla, CBsi3aHa C TEKYIIMMU HACTPOMKaMH KaHala.

ITocne OTKPBITH KaHAaJIa Ha OCHOBAHUH BXOJHOI'0 CUTHAJIA HACTPAHWBAKOTCA TAKUC IMAPAMETPLI
KaHalia, Kak Macirrad 1mo BEpPTUKAJIN, TOPU3OHTAJIbHAS BPEMCHHAs PA3BCPTKaA U croco0 3aIryCckKa
JJIA JIETKOT'O CUMTBhIBAHUA OTO6pa)K€HI/I$I OCHUJIJIOTpaMMBI.
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2. HacTpoiika BepTUKasIbHOW CUCTEMDI RIGOL

Tunsl cBA3H KaHAJIA

HaCTpOI\/’IKOI\/’I TUIIA CBA3WU KaHaJIa MOXXHO OTCCYb HCHY’KHBIC CHI'HAJIBI. HaanMep, I/ISMepf{CMHﬁ
CHUTHAJI — HpHMOYI‘OJIBHHﬁ CHUIrHaja CO CMCIICHHUEM ITIOCTOSAHHOI'O TOKA.

¢ CBsA3b IO NIOCTOSIHHOMY TOKY: HNPOIMYCKAKOTCA MOCTOAHHAA U IEPEMCHHAA COCTABJIAIOIINC
TOKa U3MEPACMOT0 CUTHAJIA.

¢ CBiA3b IO NCPEMCHHOMY TOKY: MOCTOAHHAA COCTABJIANOIIAA TOKAa H3MCPACMOI'O CHUIHajla
OTCCKACTCAI.

® GBCMJII»: OTCCKAIOTCA U NOCTOSAHHAA, U IICPEMCHHAsT COCTABJIAIOIMINC TOKa U3MEPACMOTO
CHUI'HaJia.

HaxxaB knaBumm - CB3b, PyKOSATKOU ‘t} MOYKHO BbIOpaTh HY>KHBIH THI CBSI3U (IO
YMOJYaHHUIO 3TO CBSI3b IO TOCTOSIHHOMY TOKY). TeKyIIMil THI CBA3M OTOOpa)kaeTcsi BHYTpHU
METKU KaHajla B HWXHEH dactu skpaHa. [Ipu Bbibope «AC» 3aroparorcs OyKBEHHBIE CUMBOJIbI
«AC» Han kinasumiert kanana CHI Ha nepeaneit nanenu. Bel Takke MOXKeTe MEpEeUTH Ha APyTon
THUII CBA3M, IPOJOJIKAsl HAKMMATh 3KpaHHYo KiaBuiry CBf3b.

OrpanuyveHue MOJIOCHI NPONMYCKAHUS

Hactpoiikoii orpaHuueHus MOJOCHI IMPOITYCKAaHUS MOXHO CHM3UTh OTOOpa)kacMble IOMEXH.
Hanpumep, n3mepsieMslii CUTHAJI — UMITYJIBCHBINA CUTHAJ C OCUMJUISILIMEN BBICOKOW YaCTOTBHI.

e @pU  OTKIIOYEHHOM  OTPaHUMYEHHUH  [MOJIOCHI  MPOIYCKAaHHS  BBICOKOYACTOTHAs
COCTaBIISOIIAS] U3MEPSIEMOTO CUTHAJIA TIPOIYCKAeTCs.

® €CJIM OrpaHUYEHHUE TMOJIOCHI MPOMYCKAHUS BKJIKOYEHO M BBICTaBJieH mnpenen ao 20 MI'n
wim 10 250 MI1, BBICOKOYACTOTHBIE COCTAaBJISIONINE HM3MEPSIEMOr0 CHUTHAla,
npesbimarone 20 MI'a unu 250 MI'u, noaaBisitoTcs.

HaxxaB knaBuIm - OrpaHuyeHHe MOJOCHI NMPOMYCKAHMS, PYKOSITKOU U MO>KHO
BKJIIOUUTh OTPaHUYEHUE II0JIOCHI MPOIyCKaHus (IO yMOJYaHMIO OHO BBIKIIOYEHO). Ilpu
BKJIIOUEHUH OTpaHUUYEHUs NoJockl mpomyckanus (20 MI'n uinu 250 MI'n) BHyTpu METKH KaHaa
BHU3Y OJKpaHa oToOpaxkaercs cuMBoi «By». Bbl Takke MoOXeTe OTKIIOYHMTH OrpaHUYECHHE,
POJOJIKAsl HAKUMATh dKpaHHYIO KiaBuilly OrpaHu4yeHue moJiochbl MPONMyCKAHUS.

[1]

= 1.00Y [E
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RIGOL 2. HacTpoiika BepTuKasibHOM CUCTEMbI

IIpoOHuk

JanHbIil ocumiorpad moaaepsKUBaeT OOBIYHBIA IMACCHBHBIM NMPOOHMK M aKTHBHBIA MPOOHHK
st tudepeHnnanbHpIX n3Mepenuit. Ocumniorpad MoXXeT aBTOMaTHYECKH PAaclo3HaBaTh THI
UCTIOJIb3YE€MOr0 B HACTOALIMA MOMEHT MpOOHMKAa M ero Ko3dduuuent zaryxanus. Haxatuem

- IIpoOHuMK OTKpBIBaeTCS paboyee MEHIO MPOOHMKA.

1. Tun npodHnKa

B nmaHHOM MEHIO MOXXHO BHJIETHh THI TOJKIIOYEHHOTO MPOOHMKA («OOBIYHBIA MPOOHUK» WU
«mddepeHManbHplii  NMpoOHKWK»). BHuUManme: mnpu  ucnosp3oBanuu 50  Om-To
«auddepeHMaIbHOTO NPOOHMKA» BXOJAHOE CONMPOTHUBJIEHHE KaHAJA aBTOMATUYECKU
ycTraHaBinBaeTcs Kak «50 Omy.

e 00bruHbIM poOHUK: Moaenu RP5600, RP3500 u RP6150 komnanun RIGOL.
e nuddepenuuanbHbiii npoOHUK: Moaens RP7150 komnanuun RIGOL.

2. KoagpuumeHT 3aTyxanusi npoOHNKA

Ocuuimiorpad MOKET aBTOMaTHYECKU pacrno3HaBaTh KodhduiueHT 3aTyxanus npoonnka. Ecimu
pacro3HaBaHHE HEBO3MOXKHO, BBIOEPUTE COOTBETCTBYIOIIEE 3aTyXaHHe, HakaB Ha JIaHHYIO
SKpaHHYIO KJaBuIly. 3HaueHUs KOIPQPUIMEHTOB 3aTyXaHus MPOOHHKA TPUBEICHBI B
HIDKECIIEYIONICH TabuIIe.

Tabu. 2-1 3aryxanue nmpoOHUKA

Menro 3aryxanue
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
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2. HacTpoiika BepTUKasIbHOW CUCTEMDI RIGOL

100x 100:1
200x 200:1
500x 500:1
1000x 1000:1

[Ipu  nomgkmoueHnn  aUdQPEpeHIMATBPHOTO  MPOOHWKA  MPOUCXOAUT  ABTOMAaTHYECKOE
pacro3HaBaHKe €ro MPUOOPOM U TIOSBIISETCS JOTIOJTHUTEIBHOE HUYKECIICYIOIIee MEHIO.

3. I'osoBKa NpoOHMKA

AxtuBHBIH TpoOHUK RP7150 MoxeT HecTH /Ba TUIA TOJOBKH: «C OJHUM HAKOHEUHUKOM» U
«muddepeHnranbHyo». HakaB qaHHYIO 3KpaHHYIO KIJIABHUINY, MOKHO BBIOpDAaTh THIT TOJOBKH,
COOTBETCTBYIOIIUNA pEATbHOMY.

4. KaanOpoBka npodHMKa

[locne mpaBunbHOrO mnoacoeauHeHHs AU epeHInaIbHOr0 MPOOHHKAa K BXOJHOW KIEMMe
kaHana ocuwuiorpada (manpumep, CHI1) coenuHuTe pacmojOKEHHBIM Ha 3aaHE MaHenu
npubopa koHHekTop [Trig Out/Calibration] ¢ curHasom ¢ OBICTPBIM ()POHTOM Ha BBHIXOJE, C
npobHukom u CH2. Ilocne yero, HakaThe NaHHOW SKPaHHOM KJIABUIIM HAuyHET KaJMOpPOBKY
npoOHUKa.

Buumanue: ecnu npoonuk noxakimodeH k CH1, CH3 i CH4, o curHain ¢ OpICTpbIM (ppOHTOM
Hao nonasath Ha CH2; eciu sxe mpoOHuK noakmodeH k CH2, To curHan momaercst Ha CHI.

5. Hudopmanusi 0 npoOHMKeE

HaxaB naHHyr0 SKpaHHYIO KJIAaBHIIY, MOXHO IPOCMOTPETh HHQPOPMAIUIO O TMPOOHHKE,
BKJIIOYAIONIYIO €r0 MPOU3BOAMUTENIS, MOJIEb, CEPUIHBIN HOMEP U BpeMs IPOBEICHUS TOCIIeIHEN
KaJIMOPOBKHU.

6. HanpsizkeHue cMeleHust

Ocuuiutorpad MoxkeT (GOpMHPOBaTH HANpsDKEHUE CMelleHus A Jud¢depeHIanbHOro
npoOHUKAa. OTO HaNpsHKEHUE MCIOJB3YIOT JJsl TNPUBEACHUS HM3MEpPSEMOro CHUTHala B
Ha/JISKAIIMN JTMara3oH, €cld OH BBIXOAMT 3a MpeAeNbl JTUHAMHYECKOrO MHTEpBaja BXOJa
ycunutens npodHuka. Takum oOpa3oM, obecrieunBaeTcsi LEIOCTHOCTh M3MEPSIEMOro CUTHAjA.
HakaB Ha HaHHYIO SKpaHHYIO KJIABHIIY, PYKOSTKOW MOYKHO BBICTaBUThH 3HAUCHHUE HAIPSHKEHHUS
cmerienus. MaTepsan Hactpoiiku — ot -12 B 10 +12 B.

BxoaHoe conporuB/ieHUe

Jns  CHWKEHUST Harpy3kd KOHTYpa, BBI3bIBAEMOM B3auMmojeiicTBueM ocumiuiorpada c
U3MEpSEMBbIM KOHTYpPOM, B OCLMJUIOrpade CylecTBYeT JBa peKUMa BXOJHOIO CONMPOTUBIICHUS:
1 MOwM (1o ymomnuanuto) u 50 Om.
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RIGOL 2. HacTpoiika BepTuKasibHOM CUCTEMbI

e | MOwM: B 3TOM peKHUME BXOJHOE CONMPOTHUBJICHHE OCIMIIIOrpada 04eHb BBICOKOE, TOK,
TEKYIIHHA U3 U3MEPSIEMOT0 KOHTYpa B OCIIILIOrpad, MOKHO HTHOPUPOBATH.

e 50 Owm: cormacyercs pabora ocuwuiorpada u  00OpPYIOBaHHS C  BBIXOJHBIM
conpotusieHrueM B 50 Om.

HaxxaB xmaBumm - BXxoa, MOXXHO HacTpPOUTH BXOJHOE CONPOTUBIIEHUE OCLUIIOrpada.
ITpu BeIOOpE pexuma «50 Om» BHYTpH METKH KaHajla B HW)KHEH 4acTH 3KpaHa oToOpakaercs

3HAa4Y0K Q .

BHuMaHue: 1ociie aBTOMaTHYECKOTO PACIO3HABAHUS MPOOHUKA BXOJAHOE COMPOTUBIICHUE TAKXKe
ABTOMATHUYECKHU PACIO3HACTCS, HET HEOOXOAUMOCTH B pyYHOU HaCTpOHKe.

Pe:xxum nporuBogasnbl

[Tpu BKITIOYEHUH pEKHMMa MPOTHUBO(DA3BI M300paKEHUE OCLUIUIOIPAMMBI TIEpEBOPAYMBACTCS Ha
180° OTHOCHTENHHO JMHUM MOTEHIMANA «3€MIN». IIpU BBHIKIIOYEHHUH PEXKUMA HPOTHBO(A3LI
OCITMJITOTpaMMa OTOOpaXkaeTcsi B HopMalibHOM BHjie. Haxkatuem - IlporuBogaza MOKHO
BKJIIOYHUTH WM BBIKIIOUUTH PEXKHUM MIPOTHBO(DA3HI.

Macmrad ocuM/LIOrpaMMBbl 10 BEPTUKAJIN

MacmTa® ocumIIorpaMMsl O BEPTHKAIN MOXHO PEryJMpoBaTh JBYMs CHOCOOAMM: «TOYHOM
HACTPOMKOI» U «TpyOOi HACTPOMKOIT».

HaxxaB xmaBumm > Macmtad aMIUIMTYAbl, MOXXHO BBIOpaTh HYXXHBIH PEXKUM.

Bpamenuem pykositku Beprtuk. il SCALE 3yensercs macmrab OCLMJUIOTPAaMMBI  TTO
BepTUKaIU. BpaieHre 1mo 4acoBoil CTpelke YMEHbIIIAeT MaciiTad, BpaleHUe MPOTUB YacOBOU

CTPCJIKH — YBCINYNBACT.

= 100my

B mpomecce perymupoBkn wuH(popMamus o Macmrabe (Hampumep,
oToOpakaroIascs BHYTPU METKHU KaHajla BHU3Y dKpaHa, U3MEHSETCs B pealbHOM BPEMEHH.

JlnanazoH peryJaupoBKH MaciuiTaba OCHIJUIOrpaMMBl 110 BEPTUKAIM CBS3aH C TEKYLIHM
koo dunmenTom 3aryxanus npooOHuka. [lo ymomdanuio xod(h(UIMEHT 3aTyXaHus MPOOHHKA
COCTaBJISET 1X, B 3TOM Cllydae Juara3oH PeryJIupoBKU MacimTaba — ot 2 mB/men. no 5 B/nen.

e rpy0ast HacTpoiiKa (HampuMep, IPU BpAICHUH MPOTHB YaCOBOW CTPEIIKH): HACTPOMKa ¢
maroM 1-2-5, t.e. 2 MB/nen., 5 MB/aen., 10 MB/nen. ... 5 B/nen.

e TOYHAs HACTPOMKA: MPOJOKEHHE HACTPOMKH Maciiraba Mo BEpPTHKald, HO B Oojece
y3KOM JMama3oHe, s yBeluueHus KodhdumueHta paspenienus. Ecau ammiuryna
OCLMJUIOTPaMMBI  BXOJSIIIETO CHUTHAJa B TEKYIIEM MacliTabe HEMHOTO OOJIbIIe
TpeOyeMoil, a B TMPEObIAYINIEM — HEMHOTO MEHbIIE, €¢ BEIMYHUHY MOXHO

PykoBoacTBo nonb3oBatensa DS6000



2. HacTpoiika BepTUKasIbHOW CUCTEMDI RIGOL

MOPEryJIMPOBaTh TOYHOW HACTPOHKOW. DTO CHOCOOCTBYET MOAPOOHOMY H3YYCHHIO
CUTHAJA.

Buumanme: «rpy0as» U «TO4YHas» HACTPONMKU MOTYT HE TOJIBKO BBIOUPATHCS C TIOMOIIbIO MEHIO
MacmiTad aMIuIMTyabl, HO W OBICTPO TMEPEKIIOYAThCS Ha)KaTHeM Ha pPYyKOSATKY BepTuk.

) SCALE
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RIGOL 2. HacTpoiika BepTuKasibHOM CUCTEMbI

Pacmnpeﬂne oCIIMJITIOrpaMMbI 110 BEPTUKAJIA

[Ipy wu3mMeHeHun wmacmrTaba aHAJIOTOBOrO KaHaja TIO BEPTUKAINW PYKOATKoW Bepruk.

L) SCALE MO>KHO, BbIOpaB «BOKPYT LEHTpa SKpaHa» WIH «BOKPYT TOUKH 3a3eMJICHUS
CUTHAJIa», PACIIUPATH UIHM C)KUMATh CUTHAI 110 BEPTUKAIIH.

Haxaruem UTIL| > Cucrema -> PacmimpeHne mo BepTHKAJIN BHIOMPACTCS PEKUM IICHTP
JKpaHa» WU «AJIEKTPUYECKUM YPOBEHb 3a3eMicHUs». [10 yMOIYaHHIO CTOUT «QIEKTPUUECKUAN
YPOBEHB 3a36MJICHUS.

® «(HOCHTP 3KpaHa»: NIpHU HU3MCHCHUU Maciraba 1o BEpTUKAJIN OCHHUJIJIOTpaMMa 6y,[[eT
PACHIUPATHCA NN C)KUMATHCA OTHOCUTCIIBHO LICHTPA 3KpaHa.

L4 «SHGKTpI/I‘leCKI/Iﬁ YPOBCHBb 3a3C€MJICHUA» . TP U3BMCHCHUU Maciirada 1o BCPTUKAIN TOYKA
QJICKTPHUYCCKOI'0 YPOBH:A 3a3CEMJICHUA OCHHUJIJIOTPAMMBI 6y,[[eT 33(1)I/IKCI/IpOBaHa, u
ocuJiIorpamMma GYI[QT PaCIUPATHCA UIIU C)KUMATHCSA OTHOCUTCIIBHO 3TOM TOYKHU.

EnuHunbl aMIiMTyabl

DT0 0TOOpaXkaeMble €IUHUIIBI, OTBEUYAIONINE TEKYIIEeH aMIUIUTyAe KaHana. MoxHO BeIOpath W,
A, V u U. Ilpu u3MeHeHUN eTMHUIBI COOTBETCTBEHHO MEHSETCS €¢ 0003HaueHHe BHYTPU METKU
KaHaja.

Haxxatnem - Emmauuna BeiOupaeTcss HyXHas eAMHHMLA aMIUIMTYAbl. [lo ymomuanuto
BbIOMpaeTcs V.
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2. HacTpoiika BepTUKasIbHOW CUCTEMDI RIGOL

MeTka KaHaJa

Bbl MOXeTe M3MEHUTh METKY OCHIIIIIOTpaMMbl aHajoroBoro kanama (CH1-CH4), naxonsmryrocs

. . ~
B JIEBOW YacTH 3KpaHa. [1o yMoa4aHuIO METKOM SBIIETCS HOMEp KaHaja, HalpuMep, 1 4. [Tnuna
HOBOW METKHU HE JI0JKHA MPEBBIIIATH 4-X CUMBOJIOB.

Haxarue - MeTka oTKpbIBaeT HHTEp(]ENC U3MEHEHUS! METKH, CM. PUC. HHXKE.

30Ha BBOJ]a HAMMEHOBAHUS Knasuarypa [Nepexmouenue pazmepa mpudra

b ~
Hanpumep, He06X01UMO U3MEHHUTD 140 Chnt A

Haxas skpannyto kinasunry KiaBmatypa, Bxoaum B 300y «KnaBuarypay. Mcnonb3ys pyKosSTKy

0, BbIOMpaeM «Aay», HaXaB Ha PYKOATKY, NEPEKII0YaeM peXuM pasmepa mpudra Ha «*Ax.
BHOBB Bpaias pykosTKy, BeiOHpaeM OykBy «C» U HaXKaTHeM PyKOATKH BBOJUM JIAaHHBIA CHMBOJL.
Touno Takke BBoAUM ocTaBirecs «hnly.

Ecny Hy)XHO W3MEHHUTHb WM YJIAIUTh YK€ BBCICHHBIC CUMBOJIBI, TO HAXKaTHEM DJKPAaHHOU
knaui HammeHoBaHMe Npou3BOINTCS BXOJ B «30HY BBEIEHUS HAUMEHOBAaHUSA», PYKOSTKON

0 BBIOMPAETCS U3MEHSIEMBIN WM yalseMblid CHMBOJ, a 3aT€M BBOJMUTCS HOBBII CUMBOJI WA
Ha)KaTHEM DKPAHHOW KJIABUILH Y AAJTUTH YJAJSETCS TaHHBIN.

I[lo oxoHwanuum BBOJAa HaxaTueM OHKpaHHOW KiaBumu IloATBEPAMTH OCYILIECTBISAETCS

b
3aBCPIICHNUEC BHCCCHUS U3MCHCHNU, MCTKA KaHaJIa IPUHHUMACT BHU/] G h rl1 .
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RIGOL 2. HacTpoiika BepTUKaZIbHOW CUCTEMbI

Koppexnus 3agepkku

Ilpu mnposeneHun ocuuwiorpagoM peanbHbIX HM3MEPEHHH BO3MOXHO BO3HHUKHOBEHHE
OTHOCHUTEJIBHO OONBIION IOTPEeIIHOCTH (CMelaeTcs HyjeBas TOYKa) BCJIEACTBHUE 3alEPiKKU
nepeaayu curHaiga B kabene npoOHuka. B ociumnorpage cepun DS6000 monb3oBaTesib MOXKET
BBICTABUTH BpeMs 3aI€P)KKH U1 KOPPEKTUPOBKU COOTBETCTBYIOIIETO CMEILEHHS HYJIEBOM TOUKU
kaHajna. CMelleHHe HyJNIEeBOM TOYKM — OTO CMEUIEHHE TOYKM IEPECEUEHUs] JIMHUU
OCLIMJUIOIPaMMBI U JINHUU 3JIEKTPUYECKOIO YPOBHS 3allyCKa OTHOCUTENBHO MOJIOKEHNUS 3aIlyCKa,

CM. pHC. HUXKE.

ITonoxenue 3amycka

DNeKTpU4ecKuil ypoBEHb 3aIlycKa

CwMmeleHue HyJI€BOW TOUKH

Haxas - Koppekuusi 3aep:KKH, IPH NOMOIIM PYKOSITKH BBIOEPHTE HY)KHOE BpEeMs
3aaepxkku. /lnanazon HacTpoiiku ganHoro napametpa ot -100 He go 100 He.

BuuManme: HacTpolika NaHHOTO MapaMmeTpa CBs3aHa C TEKYLIIMM pPa3MEpOM TOPHU3OHTAIBHOMN
BpEMEHHOM pa3BepTku. Hanmpumep, eciiv ropru3oHTalbHAs BpEMEHHas pa3BepTKa — 5 MKC, TO II1ar
HACTPOIKHK BpeMeHH 3aaepxku — 100 HC; eciau TOpU30HTaIbHAS BpeMEHHasl pa3BepTka — 1 MKc,
TO IIAr HACTPONKU BpEeMEHH 3aepKku — 20 HC; eci TOpU30HTalIbHAsS BPEMEHHAsl pa3BepTKa —
500 Hc, TO 1mIar HACTPOWKM BpeMeHU 3a1epkku — 10 He.

10
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3. HacTtpoiika ropu3oHTasibHOW CUCTEMBDI RIGOL

3. HacTpoiika ropu30oHTAJIbHON CUCTEMBI

Coneprxanue paszena:

3aMensieHHas pa3BepTKa
Pexxum BpeMeHHOM pa3BepPTKU

]
]
B MacmTal ocHmIIorpaMmsl 10 TOPU3OHTAIH
|

OTaNoHBI 110 TOPU30HTAIIN
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RIGOL 3. HacTpoiika ropm3oHTasbHOW CUCTEMbI

3aMensieHHas pa3BepTKa
3aMeI[J'IeHHy10 Pa3BEPTKYy MOXKHO HCIOJBb30BATH JIA YBCIWMYCHHUA Yy4YaCTKa OCHUIIJIOTPAMMBI B

TOPU30HTAJIbBHOM HAIIPABJICHHUHU B LECJIAX NU3YUCHU JeTraneu I/1306pa)KeHI/I$I.

a8 [RIOOL 050w et 2 A

o S

s S

o e MENU
@ o

4 B
._ foik

M

o9 [elele)e]e]

[

Iocre Haxarus knaumu MENU|, pacrnionoxeHHOi B 30He YNpaBleHHs MO TOPH3OHTAIH HA
NepeHEN MaHEeNH, Ha)KaTHEe DKPAaHHOM KIABHINM 3aMe[JIeHHAasl pa3BepTKa BKIIOYACT WIN
OTKJIIOYAeT 3aMEIJICHHYIO pa3BepTKy. BHMMaHMe: €Ciau HYKHO BKIIOYHUTH 3aMEIJICHHYIO
pa3BepTKy, TO TEKYIIUM PEKUMOM BPEMEHHOM pa3BEepTKH JOJDKEeH ObITh «Y-T», a (yHKIusA
«mposepka 'OJJEH/HEI'O/IEH» nomxHa OBITH OTKIIIOUEHA.

B pexxume 3ameyieHHON pa3BEePTKH SKpaH JASJIUTCS Ha JIBE 30HBI OTOOPaXEHUS, CM. PUC. HUXKE.

OcunnnorpaMMa J0 YBCIIMYCHUSA

OcHOBHas BpeMEHHas pa3BepTKa

3amemieHHas pa3BepTKa

Bpemennas pa3Beprka

100.0u=

A
\

OcuI/mnorpaMMa TOCJIC YBCIMYCHUA

OcuuwiorpaMma 10 yBeJu4eHHs:
2
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3. HacTtpoiika ropu3oHTasibHOW CUCTEMBDI RIGOL

OcmwmnorpaMma A0  YBEIMYEHHS — OTO Y4YaCTOK OCIWIOTPAMMBI, HE  3aKpbITHIN
MOJyNPO3pauHbIMM 30HaMU CHHETO IBETa B BEpXHEM 4yacTH 3KpaHa. BpaieHuem pyKOSTKU

Topwus. L POSITION yoxno nepemMeniaTh 3Ty 00JIacTh BJIEBO-BIIPABO, a BpaIllEHUEM

pykositku ['opus. L) SCALE. pacIMpsITh WIHA CKUMATh.

Ocuuaiorpama nocjie yBeJu4eHus :

B HmxHell yacTu SKpaHa OTOOpakaeTcsl OCLMILIOrpaMMa, YBEIWYEHHAs B TOPHU30OHTAIBHOM
HaIlpaBJICHUU.

Buumanme: kodhduUIMEHT pa3pelieHus 3aMeAJIeHHOW BPEMEHHOH pa3BepTKH OoJbIle, ueM
OCHOBHOM BpEMEHHOW pa3BepTku (CM. puc. Bbilie). BpemeHHass pa3BepTka 3amMeJICHHOU
pa3BepTKU JOHKHA OBITH MEHBIIIE WM PABHATHCS OCHOBHOW BPEMEHHOU pa3BepTKe.

IHonckaska

ITpu padote ¢ kananamu CH1-CH4 BoiiTu B pe’KuM 3aMeIJICHHOM pa3BepTKH MOXKHO He
TOJIBKO IPY NOMOIIM MeHI0, oTKpbiBaemoro kiasumie [MENU| 30HBI ynpaBiaeHus 1o

TOPU30HTANIU, HO M HEMOCPEJCTBEHHBIM HAXKaTHEM Ha pyKoATKy ['opus. L) SCALE
(ropsiyas KJaBHILA peXHMa 3aMeICHHON pa3BepTKN).
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RIGOL 3. HacTpoiika ropm3oHTasbHOW CUCTEMbI

Pe:xuM BpeMeHHOH pa3BepTKHU
[Tocnie Ha)kaTUs KJIABHUILHA , pacrojoKEHHOM B 30HE YMNPABJIEHUA MO TOPU3OHTAIM Ha

nepeAHel NaHeIH, Ha)kaTue SKpaHHOM KilaBuIIM BpemeHHass pa3BepTkKa aeT BO3MOXKHOCTb
BbIOOpa pexrMa BpeMeHHOH pa3BepTku ocumitorpada. ITo ymomuanuto 310 pexxum Y-T.

Pexum Y-T
JIaHHBI PeXKUM — 3TO PEKUM OCHOBHOM BPEMEHHOM pa3BEpTKH, UCIOJb3yeTcs B kaHanmax CH1-
CH4.

B nmaHHOM pexxnMe ochb Y BBIpaKAET HAIPSOKEHUE, OCb X — BpeMsa. BHMMaHHWe: BKIIIOUHTH
(YHKLHIO 3aMe/lVIEeHHOH pa3BepTKH MOXHO TOJIBKO B 3TOM PEKUME.

Pexxum X-Y

B stom pexume ocumiuiorpad aBromMaTHueckd OTKpbIBaeT Bce derbipe kaHana (CHI1-CH4),
9KpaH JEJINTCS Ha JBa KOOpAMHATHBIX ydacTka. X1 u Y1 Belpaxkator Hanpsbkenue CH2 u CHI,
X2 u Y2 — nanpsokenne CH4 u CH3.

Ucnone3ys meron ¢uryp Jlnccaxxy MOKHO JIETKO ONpeAesuTh (ha30BYI0 Pa3HOCTh MEXKIY JTBYMS
CUTrHajiaMum OJIHHaKOBOﬁ gacToThl. Hmke IMPUBOAUTCA MNpPUHOUIIMAJIbHAA CXCMa HU3MCPCHHA
($a30BOI Pa3HOCTH.
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3. HacTtpoiika ropu3oHTasibHOW CUCTEMBDI RIGOL

T'opusoHTaNBHBINM y4acTOK, BHYTPU
KOTOPOr'O JIOJDKEH HAXOAUTBHCA CUTHAI

T
A B
oy
c/

\_¥ III| IV

sin 8 =A/B wm C/D, rz[eﬂ - yron casura ¢a3 kananos; A, B, C, D — nmoka3aHnbsl Ha puc. BBIIIE.
OTcroga MOXHO TIOYYUTh YTOJ cABHTA (a3:

0=+ arcsin(A/B) unu + arcsin(C/D)

Ecim Gonbmmast och aymrnica Haxomutcess B kBamgpanrtax I, III, To mckomebrii yronm ciasura ¢as
JOJKeH HaxoJauThes B kBagpanTax I, IV, B cextope (0~n/2) unu (3r/2~2n). Ecnu Gonbinas och
aIUIHMIIcA HaxoauTes B kBaapaHTtax II, IV, To uckoMmblil yroia casura ¢a3 I0KeH HaXOIUThCS B
kBaapanTax II, III, B cektope (/2~n) wium (n~3m /2).

Oyuknuio X-Y MOXHO HCHOJb30BaTh NpPU MPOBEPKE M3MEHEHHs (a3bl, BO3HUKAIOLIEH Mpu
NPOXOKJIEHUM CHTHaJa 4epe3 djeKkTpuueckudl koHTyp. CoeauHute ocuuuiorpad c
JNEKTPUYECKUM KOHTYPOM, IIPOBEPHTE BXOIHOM U BBIXOAHON CUTHAJIBI KOHTYpA.

IIpakTHYecknii npuMep: U3MepeHue pa3HOCTH (a3 BXOAHBIX CUTHAJIOB IBYX KaHAJIOB.

Croco0 1: ucrionp3oBanue merona duryp Jluccaxy

1. B xanan CHI1 mnopaiite oguH cuHycounanbHbli curHan. B kanman CH2 mnopaiite npyroi
CUHYCOUIANGHBIA CUTHAJ, OOJANAIONINil TakoW Ke YacTOTOHM, TaKoW K€ aMIUTUTYIOW, HO C
pasHocThio dassl B 90°.
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RIGOL 3. HacTpoiika ropm3oHTasbHOW CUCTEMbI

2. Haxwmure xnaBumry , 3aTeM BKJIIOYUTE pEKUM X-Y, BpalleHUEM pPYKosITKH [opus.

L SCALE MpU HaJUIeKallell HACTPOEHHOM YacToTe IUCKPETH3allMM MOXHO MOJIyYHUTh
YAOBIICTBOPUTENbHYIO ¢urypy Jluccaxy mis OGosee yaoOHOTO MPOCMOTpa W TPOBEICHUS
U3MEPEHUN.

3. Orperynupyiite nonoxenue CHI u CH2 pykostkoi BepTuxk. L) POSITION rak, yro6s
CUTHAJI OTOOpaXkaJicd B LIEHTPE JAaHHOI'O KoopauMHaTHoro ywactka. Perynuposkoit CH1 u CH2
pykosiTkoi Beptuk. L) SCALE no0eliTech xopouieil BUaguMocTu curHana. JlomkHO ObITh
HOJIY4EHO CIenyollee H300paXKeHne Kpyra:

!
-E.

. f’x,;

4. I3 pucyHKa OYEBHUJHO, YTO PACCTOSHUSA OT TOYEK MEPECEUEHUSI OKPYKHOCTH € OCAMH X U Y

JI0 TOYKH Hayaya KOOpJAuHAT OAMHAKOBEIL. [loaTOMy yron ciBura ¢as 8 =+ arcsinl = 90°.
Baumanue:

e B pexume Y-T ocumiuiorpad MOXKET MCHOIB30BATH JIOOYIO YaCTOTY IMCKPETU3AlUH (B
paMKax COOTBETCTBYIOILIETO MOKa3aTelss) A 3axBara ocuwuiorpamMMm. B pexume X-Y
MaKCHMaJIbHas 4acTOTa JTUCKpPETU3anuu cocTarisier 2.5 ['Bei0/c. OOBIYHO, HAIICKATUM
00pa3oM MOHU3UB YacTOTy JUCKPETU3AIMH, MOKHO IOJIYYUTh YAOBIETBOPUTEIHHOE
nzo0pakenue Gurypsl Jluccaxy.

e IIpu BKIWOUYECHHH pexkuMma X-Y pEKUM 3aMENJICHHOM pa3BEePTKU aBTOMATUYECKU
BBIKJTFOUUTCS.

e B pexume X-Y He OyayT paboTarh cienyrome GyHKIUN:

ABTOMAaTHUYECKOE H3MEPEHUE, KypCOPHOE M3MEPEHHE, MAaTeMaTU4YeCKUE OIepaluH,
3aMelJIeHHasl pa3BepTKa, BEKTOpHOE oToOpaxkeHue, [opus. i POSITION |
yOpaBlIEHUE 3allyCKOM, TMaMATb, METOJ TMOJYYeHHUS OCUMUIOTPaMMBbI, TPOBEpKa
I'OJEH/HET'OJIEH, 3anuch OCHMIIIOTPAMMEI.

Croco0 2: HCIIOIb30BaHuE d)VHKHI/II/I 6LICTDOFO H3MCPCHHUA ocanHorpad)a

[Toapo6Hee cm. maparpad «3mepenne ogHOro U3 24-X MapaMeTpOB OJHUM HaKATUEM KHOIIKHY,
—
. «3anepxka u hazay, pyHkun usmepenus «Daza A Bf» u «®aza A—B t».

6
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3. HacTtpoiika ropu3oHTasibHOW CUCTEMBDI RIGOL

Pexum Roll

B »sTOoM pexume ocruuiorpaMma OOHOBISISICH TEepeMeIaeTcsi crhpaBa HajeBo. I[Ipu stom
GYHKIMM  PETyJIMPOBAHUS TOJOKEHUS OCHWUIOTPAMMBI TI0 TOPHU3OHTAIIM W YIIPaBJICHUS
3aImycKoM He pabotaroT. J(namazoH perynupoBaHus MacimTaba mo ropuzoHTanu ot 200 mc 1o
1.000 xc.

Buumanmne: B pexume Roll Henmp3s wucmons3oBarth crieayroomue GyHKIHHA: 3aMeajIeHHas
pasBepTKa, eKoaupoBaHue npoTokosios, nposepka I'OJAEH/HET'OJIEH, auana3zon uzMepeHutii,
3aIUCh OCILMJUIOIPaMMBbl, HACTPOMKa MOCIECBEUSHHMsI, 3aIlyCK ocluiuIorpada.

Meonennasn pazeepmka

OTO emie OJUH PEXUM, MOXO0XUN Ha pexkuMm Roll. Ecnu ropusonranbHas BpeMeHHas
pa3BepTka ycTtaHoBieHa B 3HadueHuu 200 mc/men. wiau MeajieHHee, MpuOOp BXOIUT B
PEKUM MEIJICHHON pa3BepTKu. B sTom pexmme mpubop cHavaiga coOHMpaeT JaHHBIE
clieBa OT TOYKH 3allyCcKa, 3aTeM OXKUAAeT 3allyCKa, a I0CJie 3alycKa IPOI0JDKAeT
dbopMupOBaTh OCHIIIIOTPAMMY YK€ CIpaBa OT TOYKH 3amycka. Mcmoms3ys pexum
MEeJUIEHHOH pa3BEePTKU MPU MPOCMOTPE HU3KOYACTOTHOTO CUTHAJIA, PEKOMEH/TyeTCS THIT
CBSI3HM KaHaJla YCTAaHOBUTH KaK «CBS3b MO TIOCTOSIHHOMY TOKY».
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RIGOL 3. HacTpoiika ropm3oHTasbHOW CUCTEMbI

Macmrad ocuM/I0rpaMMbl 10 FTOPU30HTAIHU
Ota ¢yHKuusA cxoxa ¢ ¢pyHkuuei «MacmrTad ocHHIIOTPaMMBbl 10 BEPTHKAJIM, HACTPOUKU
TaKKe JETSATCS Ha TPyOyI0 U TOUHYIO.

HaxaTneM pacrosio)keHHOI B 30HE yIpaBJIEHUs 110 TOPU3OHTANIN Ha MepeIHEN MaHeIH KJIaBUIIN
MENU| - PeryaupoBanue macmiTada BbIOMpaeTcss HyXKHBbIH pexxuM. BpaleHnem pyKoaTKH

[opwms. L SCALE peryiupyeTcss Macmrad 1mo TOPU30HTAIH, TOBOPOT 10 YaCOBOW CTpEJIKe
€r0 YMCHBIIIACT, IPOTUB YaCOBOW — YBEIUYNBACT.

[Ipu perynupoBanuu maciTadba mo ropu3oHTaM HHGoOpManus o HeM (Hampumep, L ),
pacrioyio’)keHHasi B JIEBOM BEpPXHEM Iy HJKpaHa, OyaeT M3MEHSTbCS B PEaJbHOM BpPEMEHH.
Juana3on perynupoBanus MmacmTtabda mo ropuzonTanu ot 500 e qo 1.000 ke.

e rpy0as HacTpoiika (Hampumep, NpU BPALICHUU MPOTHB YaCOBOM CTPENIKHW): HACTpPOiiKa C
marom 1-2-5, .. 500 1ic, 1 1e, 2 He, S HE ... 1.000 KcC.
® TOYHAs HACTPOIiKa: MPOJOHKEHUE HACTPOUKH, HO B OoJiee Y3KOM JHarna3oHe.
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3. HacTtpoiika ropu3oHTasibHOW CUCTEMBDI RIGOL

ITaJOHBbI IO T'OPHU30HTAJIN

OTaJOH MO TOPU3OHTAIH — ATO 0A30BOE TMOJIOKEHHE, OTHOCUTEIBHO KOTOPOTO MPOU3BOAUTCS
pacmMpeHue WM C)KaThe OCHWIIOrpaMMbl Ha 3KpaHE [0 TOPU3OHTANIM MPHU PETyIUPOBAHHUU

pykoaTkon ['opus. L SCALE pexnme Y-T HaxaTthem paclojgoKEeHHOM B 30HE
yOpaBleHUs MO Tropu3oHTanu Ha nepeanei naHenu kiasumu [MENU| - 3Jrtanonsl mo
TOPHM30HTAJIN BbIOMpaeTCs HYKHBIN pexuM. [1o ymomganuto 3to «LleHTp skpaHa».

1. IlenTp 3xpana

[Ipn u3MeHEeHMM TOPHU30HTAIIBHOM BPEMEHHOM pa3BEPTKH OCLHMIIOTpaMMa pPACIIUPSETCS WIH
CKMMAETCA B TOPU30HTAILHOM HAIIPaBJICHUH OTHOCUTEIIBHO LICHTPA DKpaHa.

RIGOL LI

2. lTono2xeHMe 3aIMyCKa

IIpn M3MeHEHUM TOPHU3OHTAIILHOM BPEMEHHOM pa3BEPTKU OCLMIIOrpaMMa pPaCIIUPSETCS WIH
CKUMAETCs B TOPU30HTAIBHOM HAIIPaBJICHUN OTHOCHUTEIBHO TOYKH 3aIyCKa.

3. BoiOpanHasi TOUKa

IIpn M3MeHEHUM TOPHU3OHTAIILHOM BPEMEHHOM pa3BEPTKU OCLMIIIOrpaMMa pPaCIIUPSETCS WIH
C)KMMAETCsl B TOPU30HTAJILHOM HANpPaBICHUHM OTHOCHTEIBHO 0a30BOIl TOUKH, YCTaHOBJIEHHOU
noJjib30BareneM (BbIOpaB pexxuM «BbplOpaHHas Touka», MONB30BATENlb MOXKET YCTAHOBUTH
0a30BYyI0 TOUYKY IMPHU MOMOIIU PYKOATKH, Mpeaeasl HacTporku ot -350 mo 350). MakcumaiibHOE
KOJIMYECTBO OTOOpakaeMbIX Ha SKpaHE TOYCK B TOPU30HTAIILHOM HarpaBieHuu — 700, kpaiiHeMy
JIEBOMY TIOJIOXKEHHIO COOTBEeTCTBYeT Iudpa 350, kpaitHemy mpaBomy — -350. Hampumep, ecnu
BbIOpaHa 0azoBas Touka 150, To:
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4. HacTtpoika gMCKpeTU3NpyroLen CUCTEMbI RIGOL

4. HacTpoiika TUCKPEeTU3UPYIOLIeH CUCTEMbI

Copneprxanue paszena:

MeTo1bl TOTYYEHHS OCIUIIOrPaMMBbI
Bunsl auckperuzanuu

YacToTta quckperusanun

ITamsaTe

[IpensTcTBHE HATOKEHUIO
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RIGOL 4. HacTpoika AUCKPETU3UPYIOLLEN CUCTEMDI

MCTOI[I)I MNOJIYYCHHUS OCHIUNJIJIOTPpaAaMMBbI

JlanHas (yHKIMS UCHONB3YeTCsl MpU BbiOOpe crocoba (GOpMUPOBAHUS TOYKU OCLUIIIOTPAMMBI
U3 TOUYKH TUCKPETU3UPYEMOIO CUTHAIA.

Haxap xiaBumu (yHKIHMOHAIBHOIO MEHIO HEpeIHEH NaHelu - Merox mojydyenust

OCHUWJUIOTPAMMBI, BpalICHUEM PYKOSITKU t-.) MOKHO BBIOpPAaTh HYXKHBIM pexum (1o
yMonyanuio 310 «IIpocToif MeTon») u MOATBEpAUTH BBIOOp HAKaTHEM Ha PyKOATKY. [Ipomomkas
HAOXUMATh JKpaHHYI KiaBuily MeToA mNoJyYeHHsl oOcHWLIorpamMmbl, Bbl  Moxere
MEPEKITIOUATHCS MEXKTY PEKIMAMH.
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IIpocroii MeTox

B stom pexume ocummiorpad ¢GopmMupyer ocuMIIOrpamMmy, 3axBaTbhiBas oOpas3ibl CHTHaia
yepe3 paBHBIE TNPOMEXKYTKH BpeMeHH. IlpuMeHHTEnbHO K OOJBIIMHCTBY OCIHIUIOTPaAMM
HUCIIOJIB30BaHUEC JAHHOI'O crocoba AaCT HAUTTYyYIIHUC PE3YJIbTAaThl OTO6pa)KeHI/I}I.

MeTOI[ MOJIY4Y€HUsI BBIDABHUBAHUEM

B stom pexume ocumiuiorpad Mpou3BOJUT BBIPABHUBAHWE OCHMJIIOIPAMMBI, TIOJyYECHHOW U3
OOJIBIIIOTO KOJIMYECTBA 3aXBau€HHBIX 00pa30B, C IIENBI0 CHIDKEHHS COMYTCTBYIOUIMX IOMEX
BXOJHOTO CHTHAJIa W TOBBIIICHUS BEPTUKAIBHOrO Kod(¢uimenrta paspemenus. Yem Oosblie
KOJINYECTBO BBIPAaBHUBACMBIX OOpa3llOB, TEM MEHbBIIE IIOMEX W BBIIIE BEPTUKAIBHBIN
K03 uIMEeHT pa3pemieHns, HO MeUIEHHee OTKIMK OTOOpa)kaeMOi OCIHJUIOTpaMMBbl Ha
WU3MCHEHUS B HEM.

Juana3oH HACTPOMKM KOJIMYECTBA BBIPAaBHUBAEMBIX 00pa3noB oT 2 g0 8192, komudecTBO 1O
ymomuanuto — 2. Ilocne BwiOOpa pexknma «MeTon ToydeHHs BBIPABHHUBAHUEM» HAXKMHTE
9KpaHHYIO KiaBuily MeHIO KoJimuecTBO BbIpaBHHBaeMbIX 00pa3lOB U BhIOEPUTE PYKOSTKON

0 HeoOxonumoe Bam uucno. Ilar nacTpoiiku kpateH 2.
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4. HacTpoiika AUCKPETU3UPYIOLLEN CUCTEMbI RIGOL

OcuuorpaMma, He IpoIIeIIasi BolpaBHUBaHUE:

OcuusutorpamMma, 1mociie BeIpaBHUBaHUS 256 00pa3oB:
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RIGOL 4. HacTpoika AUCKPETU3UPYIOLLEN CUCTEMDI

MeToa o0HApYKeHHsI TUKOB

B oatomM pexume ocummiorpad coOWpaeT MaKCHUMalbHBIE W MHHUMAJbHBIC 3HAYCHUS
3aXBaTbIBA€CMbIX O6p33HOB CHUTHAJIOB JIsI BBIACJIICHUA OFI/I6aIOH_[eI\/'I CHUIrHajla HWJIHN BO3MOXKHO
MNOTECPAHHOTO KOPOTKOI'O0 HMITYJIbCA. I/ICHOHLBYH 9TOT PCKUM, MOXKHO H30€eKaTh CMEIIMBAHUSA
CHUTHAJIOB, HO 0T06pa>1<aeMble IIpHU 5TOM ITOMCXU 6y,HYT 3HA4YNUTCIIbHBIMU.

B stom pexxume ocummiorpag MoxeT oToOpakaTh BCe UMIYJIBCHI, C IIUPUHONW KaK MUHHUMYM
pPaBHOI MEPHOAY JUCKPETU3AIINH.

MeToa BBICOKOI pa3pelnaonieil crnocoOHOCTH

B o3TOoM pexuMe wuCHONB3yeTCs YIbTPATEXHOJOTHS OTOOpa 00pas3loB, MPOU3BOIUTCS
BbIpaBHUBAHUEC TOYCK, COCCIAHHUX TOYKaAM OCHUJIOIPaAMMBEI. Taxum 06pa30M, YMCEHBIIAKTCA
CONIYTCTBYIOIIUC IIOMCXHW BXOAHBIX CHUIHAJIOB, W Ha O3KpPaHC 0To6pa>KaeTc;1 boiee pOBHasA
ocouJiIorpamMma. Pexum wacto HCIIOJIB3YCTCA, C€CJIM YaCTOTa AUCKPCTHU3AUU I_II/I(I)pOBOFO
npeo6pa3013aTeJ151 BBIIIC, HYEM CKOPOCTHL COXpPaHCHUA c061/1pa}omer0 HaAKOIIUTCIBHOI'O
YCTPOMCTBA.

BHuMaHue: crnocoObl BBIPaBHUBAHUS PEKUMOB «MeToJ MOJTy4YEeHUs BbIpaBHUBaHHEM» U
«MeToJ1 BBICOKOM pa3pelnaronieid crocoOHOCTH» HE OAWHAKOBBHI. B mepBOM BBIPaBHMBAIOTCS
OCLIWJIOTPAaMMBI, @ BO BTOPOM — TOUYKH.
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4. HacTtpoika gMCKpeTU3NpyroLen CUCTEMbI RIGOL

Buabl iuckperuzauuu

Haxmure - Buabl AMCKpETH3ALMHU, [TPOIOJIKASL HAKMUMATh TAHHYIO SKPaHHYIO KJIaBHILY,
MOJKHO MEpeKItouaTh BUJ JUCKPETHU3aluH (M0 yMOJYAHHUIO 3TO JUCKPETH3alMsl B pealbHOM
BpeMeHH). BHumaHue: Bce «MeTOAbl MOJYYEHMS OCHMJLIOTPAMMBI» IOJJIEPKHUBAIOT
JUCKPETHU3ALMIO B PeaIbHOM BPEMEHH U SKBUBAJIEHTHYIO IUCKPETU3ALUIO.

JAuckperuzaunus B peajJbHOM BPEeMEHHU

B stom pexume ocmmwmiorpad oréupaer oOpaslbl CUTHAIOB U (POPMUPYET H300paKeHUe
OCLJIJIOTPaMMBbI B YCJIOBUSIX €IMHUYHOIO 3alycka. MakcuMalibHasi 4acToTa AUCKPETU3allu B
peanbHOM BpeMmeHM npubopa cepum DS6000 cocrtaBiser 5 I'BeIO/c, Tekymas wyacToTa
JTUCKpETH3aIK 0ToOpaskaeTcs B MeHIO YacToTa ANCKPeTH3AUH.

OKBHBaJEHTHAA AUCKPpETU3aANusA

B ostom pexume ocomuiorpad MPOBOAMT 3axBaT O0pas3loOB CHUTHAIOB B YCIIOBHSAX
MHOTOKpPATHOTO 3aIlycka, OTOOp 0O0pa3loB MPOM3BOAMUTCS MPH KaXIblii pa3 MEHSIOUIEMCS
TIOJIO’KEHHH 3aITyCKa, OCIMIUIOTpaMMa CTPOUTCS C UCTIOJIB30BAHUEM TOUYEK O0TOOPA, MOTYyYSHHBIX
IMpU BBIIICONNNCAHHBIX YCJIOBUIX. PexxuM >KBUBaAJICHTHOM AUCKPCTHU3AllUN HCIIOJIB3YyCTCA IJIA
THIATCIBHOI'O N3YyUCHUA NEpUOANICCKU TOBTOPAIOIINXCA CHUTHAJIOB. MaxkcumannbHas
SKBUBAJICHTHASI YacTOTa AUCKpeTH3anuu npuodopa cepuu DS6000 cocrasmser 100 I'BriO/c.

IToackaska

IIpu mnpekpameHun 3axBaTa OOpa3lOB CUTHAJIOB HAXKATUEM KJIABHIIM
ocumorpag ocTaBUT Ha 3KpaHe nociieanee n3o0paxxeHue. Bol mo-npexxuemMy cMosxete
nepeMeInaTh 1 MaclTabupoBaTh OCUUIIIOTPAMMY, UCHOJB3Ys (PYHKLUHN YIIPABICHUS 10
BEPTUKAIM U TOPU3OHTAIIH.
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RIGOL 4. HacTpoika AUCKPETU3UPYIOLLEN CUCTEMDI

Yacrora AucKpeTn3anumn

YacToTa AMCKpPETH3allMU AAHHOTO ocuuiuiorpadga Moxxker aocturatb 5 I'BbiO/c. BHumaHme:
4acToTa JUCKPETU3ALMN 0TOOPaXKaeTcss B CTPOKE COCTOSHUS B BEpXHEH 4acTH SKpaHa U B MEHIO
Yacrora auckperusaumu. Ee MOXHO MEHATbH, peryjaupys Ipd HOMOIUM pyKoATku [opus.

L) SCALE TOPU30HTAIILHYIO BPEMEHHYIO pa3BepTKy (c/aen.) win uzmensst «IlamaTsy.

UpesMepHO HM3Kas 4YacTOTa AMCKPETH3AIMU IMOBIHSIECT Ha (OPMUPOBAHHE OCIHILIOTPAMMBI
CIIeTyIOIINM 00pa3zoMm:

1. UckaxeHne OCHWIIOTPAMMBI: CIMIIKOM HH3Kas YacTOTa AMCKPETU3AIMU IPHUBEAET K
HOTepe HEKOTOPBIX JAeTalleil OCHMIIIIOIPAMMBI, YTO BBI30BET 3HAYMTENHEHOE OTKIOHEHUE (HOPMBI
oTo0paXkaeMOi OCIIIJIOIpaMMBI OT (POPMBI peabHOT'O CUTHAJIA.

2. HanoxeHnsi B OCHHJJIOTPaMMe: €CIIM YacTOTa JMCKPETH3alMU MEHBINE, YeM YIABOCHHAs
yacTtoTa (paKTHUECKOro curHana (yacrora HaifkBucTa), TO YacToTa OCHMIUIOTPAMMBI IIPU €€
(OpMHpPOBAHUU HAa OCHOBE 3aXBaThIBAEMbIX O0Pa3IOB OyAET MEHBIIE YacTOTHl (HaKTUUECKOTO
curHana. Hanbomnee gacTo BcTpevaromeecs: HaJlOKEeHHE — 3TO KojiebaHust B 001acTu OBICTPOTO

¢dponra.

3. Ilponyckn B ocHMWJLUIOTpPaAMMe: CIIMIIKOM HHU3Kas 4acToTa JUCKPETH3alMM MPHUBENET K
HEINOJHOMY OTPa)K€HUIO0 (PaKTMUECKOIro CHTHajla OCLWIIOrpaMMOM Mpu ee (GopMHpOBaHUM Ha
OCHOBE 3aXBaThIBa€MbIX 00pa3IIOB.

PykoBoacTBo nonb3oBatensa DS6000



4. HacTtpoika gMCKpeTU3NpyroLen CUCTEMbI RIGOL
|
i

R VP

IIpomycxk

UMITyJ1bCa

PykoBoacTBo nonb3oBatensa DS6000



RIGOL 4. HacTpoika AUCKPETU3UPYIOLLEN CUCTEMDI

IHamATh

[Ton mnamsaThIO MOJPa3yMEBAeTCs KOJUYECTBO TOYEK OCLMIUIOTPAMMBI, KOTOPOE MOXKET
COXpaHUTh ocIuulorpag npu cOOpe NaHHBIX B YCJIOBUSAX €IMHMYHOro 3amycka. Ilamsare
OTpa)kaeT CIOCOOHOCTb COXpPAaHEHMs 3allOMHHAIOLIET0 YCTpoWcTBAa. MakcuManbHas HaMsTh
npubopa cepun DS6000 cocraiser 140 MiH. TOUEK.

Touka 3amycka
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IIpenBapuTenbHLBII 3anep KaHHbBIA
— p p P —p
3axBaT 00pas3IoB 3axBaT 00pasIoB
= [MamsaTe P

[TaMsTh, YacTOTA MTUCKPETU3AIIMU U JJIMHA OCITUIUIOTPAMMBbI CBSI3aHBI ClIeaytoniel (hopMyJIoi:

[Tamsate = Yacrora quckperuzanu (BbI0./c) X JITMHA OCIIMILTOTpaMMBI (C/1eT. X JIe.)

Haxas - IlamsATh, BpallleHHUEM PYKOSTKH U MOKHO BBIOpaTh HEOOXOAMMBIH 00bEM
(Mo yMONYaHMIO 3TO PEXKUM aBTOMATHUECKOro BbIOOpa mnamsaTu). HakaTne Ha pyKoOSTKY
HOATBEPXKIAET caenaHHbIi BbIOOp. [Iponomkas HaxxuMaTh 3kpaHHyo Kiapuury IlaMsiTe, MOKHO

MEPCKIOYATHCA MCKAY PCKUMAMU IMaAMATH.

ITpy 01HOM OTKPBITOM KaHaje MOXHO BbIOpATh CIEIYIOIUE PEXUMBI aMITH: aBTOMAaTHYECKUNA
BbIOOD, 14 ThIC. Touek, 140 Teic. Touek, 1.4 muH. Touek, 14 muH. Touek, 140 muH. Touek. B
peKHMME aBTOMAaTHYECKOro BbIOOpa oOcHHUIOrpad) aBTOMATHYECKH BHIOMpAaeT NaMATh Ha
OCHOBAHMU TEKYUIEH YaCTOTHI JUCKPETH3AIHH.

IIpu nByx oTkpeIThix KaHamax (CH1 u CH2 wnu CH3 u CH4) M0OXHO BBIOpaTh CIIETYIOIINE
PEXKUMBI TAMSATH: aBTOMAaTUYECKUN BBIOOp, 7 THIC. ToueK, 70 ThIC. Touek, 700 ThIC. TOUEK, 7 MIIH.
Touek, 70 MJIH. ToYek. B pexxuMe aBTOMATHYECKOrO BhIOOpa OCIHILIOTpad) aBTOMATHYECKH
BbIOMpAET MaMATh Ha OCHOBAaHUM TEKYLIEH YaCTOThl JUCKPETU3ALIH.
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HpeHHTCTBI/Ie HaJOKCHHUIO

[Tpu cpaBHUTENHFHO MEIUIEHHON CKOPOCTH CKaHHPOBAHUS YacCTOTa JUCKPETU3ALUU TMOHU3UTCA.
Hcnone3ysl crneuuasbHbBId aJIrOPUTM OTOOpa)KEHUS, MOKHO MHHMMH3HPOBATH BO3MOXHOCTH
HAJIOKCHHUS.

Haxxatuem - IlpensitcTBHE HAJOMKEHUIO IIPOU3BOAUTCS BKIIOYCHHUE WM BBIKIIOYEHUE
(GyHKIMM TpensTcTBUS HajoxkeHuto. [lo ymomuanuio sta  QyHKUMA oTkioueHa. Ilpum
OTKJIIOYEHUH JJaHHON (YHKIIMHU OCILIIUIOrpaMMa Oosiee oJBEpKEeHa IpoLieccaM HAJIOKEHHUS.

PykoBoacTBo nonb3oBatensa DS6000






5. 3anyck ocunnnorpada RIGOL

5. 3anyck ocumiiiorpaga

[Ton 3amyckoM moapa3ymMeBaeTcsi MOMEHT, KOrja Hekas OcCIulorpaMma B IIOTOKE
ocouJuIorpaMM YAOBJICTBOPACT OIPCACICHHBIM YCIIOBUSAM 3allyCKa, KOTOPLIC BBICTABJICHBI B
COOTBETCTBUM C TpeOoBaHMsAMU. B 3TOT MOMeHT ocummiorpad 3axBaThlBaeT JIaHHYIO
OCHMJIOTPaMMy M CMEXHBIE C HEH dYacTh W oToOpakaeT 3To Ha HdKpane. Lludposoit
ocumworpag BO BpeMsl pabOThbl, BHE 3aBUCHUMOCTH OT CTaOMJIBHOCTH 3aIlyCKa, IOCTOSHHO
3aXBaThIBA€T OCILIIIJIOIPAaMMBbl, HO CTa0WJIBHOE OTOOpa)X€HHE OH BBIIAET TOJBKO MpPHU
CTaOWJIBHOM  3alycKe. OJEKTPUYECKUH KOHTYp 3alycka TrapaHTHpPYeT, YTO KaXJ0e
CKaHMPOBaHUE WK cOOp JaHHBIX HAUMHAIOTCS UCXO/s U3 BXOJHOI'O CUTHAJIA U YCJIOBUI 3aIycKa,
YCTAHOBJICHHBIX MoOJsib30BaTeneM. KaxIplii pa3 CKaHHpOBaHHE M COOp JAHHBIX MPOUCXOMIST
CHHXPOHHO, 3aXBaYCHHbIE OCLMJUIOTPAMMBI TyONUPYIOT APYT Jpyra, MOJy4aercss CTaOMIIbHOE
n300pakeHHE OCIUIIOTPAMMBI.

Hacrpoiika 3amycka npou3BOANTCS Ha OCHOBAaHWU XapaKTEPUCTHK BXOIHOTO curHana. [loaromy
OBICTPO 3aXBaTUTh HYXHYIO OCHMIIJIOTPaMMY BO3MOXKHO, TOJIBKO eclii 00i1aiaTh HHpopMaruei
00 wu3mMepsiemoMm curHane. Jlanubplii ocumiuorpad ob6mamaer OONBIIMM  KOJIUYECTBOM
NEepBOKIACCHBIX (yHKIMHA 3amycka. OH mact BaM BO3MOXXHOCTH CaMOCTOSITENTBHO H3YYHTb
JIETaJIi MHTEPECYIOIIEH OCIIMILIIOTPAMMBI.

Coneprxanue paszena:

Hcrounuk 3amycka

Croco0 3amycka

Turel cBs3M CXEMBI 3aImycKa
3azeprkka 3ammycka

Turmel 3amycka

KOHHCKTOp C BbIXOJIOM CHI'HAJIa 3aIlyCKa
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HcTouHuK 3amycka

HaxxaB pacnonoXxeHHbIE B 30HE YIIPABJICHHS 3allyCKOM HA MEPEAHEN MAHEIH KIJIABHUIIN
- BbIOOp HMCTOYHHKA, MOXHO BBIOpATh HYXHBIM WCTOYHHMK 3aIlycka. VICTOYHMKaMU MOTYT
ABJISITHCS. BXOJHBIE CUTHaJbI aHAI0roBbIX kKaHaioB CH1-CH4 u koHHEKTOpa BHEIIHETO 3aIlyCcKa
[EXT TRIG], a Takxke ropocKas 3IeKTpoceTh (ICTOYHHUK MUTAHUS IEPEMEHHOTO TOKA).

| REGOL D54

MENU

(®@999999¢0 |

R —

Bxoa aHaJI0rOBOro KaHaJja:

Bxonnwie curnansl ananoroBbix kaHajgoB CHI-CH4 moryt siBIATbCS MCTOYHMKAMM 3aITycKa.
BriOpanHbIif KaHaI MOXKET HOpPMalbHO padOTaTh BHE 3aBHCHUMOCTH OT HAJIWYHS OTOOpa>KeHHS
€ro BX0Ja.

Bxox BHelIHero 3amycka:

Hcrounuk BHENIHEro 3amycka MOXKET HCIOJb30BaThCS M7 3alycka B 5-OM KaHaie, eclid
OJTHOBPEMEHHO BO BCeX 4-X KaHalax MpPOMCXOUT cOop maHHbIX. CHUTrHAN 3amycka (Hampumep,
CUTHAJl BHEIIHEr0 TIEHEPAaTopa CHHXPOHU3HUPYIOIIUX HMITYJIbCOB, CHUTHAJI H3MEPSIEMOIO
aneKTpruueckoro kKoutypa) uepe3 konnektop [EXT TRIG] nogaercs B ucrounuk 3anycka EXT
wm EXT/5. Bel MoxeTe 3a7aBaTh YCJIOBHS 3allyCKa B JUAIa30HE 3HAUYCHUH SJIEKTPHYECKOTO
ypoBHs 3amycka ot -0.8 B 10 +0.8 B.

I'opoackas 3JeKTpoceTsh:

Curnan 3amycka OepeTcsi cO BXOJa MCTOYHUKA NMHUTAHHUS TMEPEMEHHOTO TOKa ocmuuiorpada.
I[aHHLIfI HCTOYHHUK 3allyCKa MOXKCT HCIOJb30BATLCA JIA OTO6pa)K€HI/I$I CBA3M CHI'HaJ1a
(HampuMmep, OCBETUTENBbHOE 000pYy/I0BaHUE) U TMHAMUYECKOTO 3JIeKTpruecTBa (000pya0BaHueE,
MIOCTABJIAIONIEE AIEKTPOIHEpru0). Hampumep, ocumimiorpaMma cTaOMIBHOTO 3aIyCKa BBIXOAA
TpaHcopmaTopa TpaHCPOPMATOPHON MOJACTAHIIMM B OCHOBHOM HCIIOJIb3YETCS JJISl MPOBEACHUS
COOTBETCTBYIOIIUX U3MEPEHUN JIEKTPOIHEPTreTUUECKON OTPACIIH.
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Cnoco0 3anmycka

Beibop cnocoba 3amycka BaMseT Ha crnocod Ioucka 3amycka ocuuuiorpadgom. Huxe
IpejCcTaBiIeHa cXeMa COOMPAIOLIEro JaHHbIE 3allOMMHAIOLIETO yCTpoiicTBa. M3 cxembl BHIHO,
YTO IIOJIOXKEHUE 3aIlyCKa OIPENENsIeTCS ONOPHOM TOYKOM OTCYETa BPEMEHHM M HACTPOUKOU
3a/IEPIKKU.

3amyck

Bydep nperpurrepa Bydep nocrrpurrepa

VT

Cobuparolee JaHHBIE 3aIIOMHHAIONIEE YCTPOUCTBO

IIperpurrep/mocrrpurrep:

COop naHHBIX MPOU3BOAUTCS IO M TOCJe MOMEHTa 3amycka. IlojoxeHue 3amycka OOBIYHO
HaXOAMUTCS B LIEHTPE TOPU3OHTAIBLHOM OCH 3KpaHa. [Ipu moJIHOSKpaHHOM OTOOpPaKEHUU MOMKHO
BUETh MH(DOPMAIUIO MPETPUTTEpA U MOCTTPUITEPA HA MPOTSDKEHHH 7 KieTok. [Ipu momomm
pykosTku ['opwus. L) POSITION yoxHo, peryinupyst IOJIOKEHHE OCLWIJIOTPaMMBI 110
TOPU30HTANIM, MPOCMOTPETh OOJblle MHPOPMALUU MPETPUrrepa M MOCTTPUITEpPA, U, TAKUM
00pa3oM, MOHATh COCTOSIHUE CUTHAJa JI0 U TOocie 3amycka. Hampumep, 3aXBaTHB BO3HUKIIMNA B
JJIEKTPUYECKOM KOHTYpPE CKAYOK aHAJIM30M JAHHBIX NPETPUITEPA, MOKHO BBIACHUTH IPUYUHY
JTOTrO CKayKa.

HaxaB pacrnoyio)keHHy10 B 30HE yIpaBIEHHUS 3allyCKOM Ha nepeanei nanenu kinasuiry MODE
win kinaBumu MENU| - Cnocod 3amycka, MOXXHO BBIOpaTh HYXKHBIH CIIOCOO 3aIrycka.
Texymmii cioco0 3amycka MOKa3bIBAETCsS COOTBECTBYIOIIEH 3aroparoiieiics JaMImouKoi.

g O e e T Auto  Normal Single
S ® O 0
O

O

g MODE

@

8-

o= LE

Uf
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RIGOL 5. 3anyck ocuumnnorpada

Auto (aBTOMaTH4eCKHIl 3aIyCK):

OcumutorpaMma 0TOOpakaeTcsi BHE 3aBHCHMOCTH OT BBINIOJIHEHHS YCIOBHH 3amycka. Ecnm
BXOJTHOM CUTHAJl OTCYTCTBYET, 0TOOpa)kaeTcsi TOpU30HTaIbHAS TUHUS.

[Toce BrIOOpa MaHHOTO pEKUMa OCIMIUIOrpad CHadana HamoJiHIeT Oydep nmperpurrepa, 3aTeM
UIIEeT 3aMycK, OJHOBPEMEHHO MPOJOJKasi HAIOJHATH JaHHbIMH Oydep. B mporecce moucka
3amycKa JlaHHbIe, MOCTyMaroume B Oydep mpeTpurrepa, MEPEenoiHSIOT €ro U BBIBOISTCS B
nopsinke nocrymienust (First Input First Out, FIFO). [locne naxoxknmenus 3amycka Oydep
nperpurrepa OyneT coxep’kaTh JaHHBIE, cOOpaHHBIE 10 3amycka. Eciu 3amyck He HaiiieH, To
ocumiorpad TMPOBOAUT 3alyCK MPUHYAWUTENbHBIA. Eciu NMpUHYIWTENBHBIA 3allyCK HE Jai
pe3yJIbTaToOB, TO OCIUIIOrpaMMa, XOTS U OyaerT oroOpaxkaTbcs, OyIeT oToOpakaThCs He
crabmibHO. Ecim npuHyAuTENbHBIN 3a1mycK 3G (GEKTUBEH, OCIIIILIIOTpad 0ToOpa3uT CTaOUIBHYIO
OCLIMJUIOTpaMMy.

JlauHBI crioco0 3amycka HCIONB3YEeTCs B ClIydae HU3KOW TMOBTOPSEMOCTH M HEM3BECTHOTO
ypoBHs curHana. [lpu oroOpakeHMHM CHUTHala TOCTOSHHOTO TOKa 00s3aTeIbHO HYXHO
UCIIONB30BaTh ATOT pekUM. BHUMaHue: eciii 3HaueHUE TOPU3OHTAIBLHONW BPEMEHHOM pa3BepTKU
cocrasisger 50 Mc/nen. u 60ble, JaHHBIA PEXKUM MTO3BOJISIET 00XOUThCs O€3 CUTHAJA 3aITyCKa.

Normal (00bI14HBIN 3aI1yCK):

OcuummnorpaMMa oto0OpaxkaeTcs B Clydae BBINOJHEHHSI yCIOBHH 3amycka. Ecmm ycioBus
3alycKa HEBBIIIOJHEHBI, HAa OSKPaHE OCTACTCS MPESKHSIS OCLIUIOTpaMMa, HIET OXKHIaHWE
CIIE/TYIOILIETO 3aIyCKa.

[Tocne BbIOOpa HaHHOTO pexHUMa ocLuiorpad cHavyaia HarmojgHseT Oydep mperpurrepa, 3aTem
UILET 3aIlyCK, OJHOBPEMEHHO NPOJOJDKasi HAMOJHATh JaHHbIMH Oydep. B mpomecce moucka
3alycKa JaHHble, TMOCTynaromue B Oydep mperpurrepa, MEpENONHAIOT €ro W BHIBOISTCS B
nopsinke moctyruieHus FIFO. Tlocne HaxoxaeHWs 3amycka ociuuiorpad HamoiHseT Oydep
MOCTTPUTTEPA M OTOOpAKAET TaHHBIE 3aTIOMUHAIOIIETO YCTPOWCTRA.

JlaHHBII pPEXHUM HCIONB3YETCSl UL CHUTHAJIOB C HU3KOH IOBTOPSEMOCTHIO M CHUTHAJIOB, HE
TpeOyIOIMX aBTOMAaTHYECKOTO 3aITyCKa.

BHuMaHue: B JaHHOM peXHME Ha)KaTHEM KIIABUIIH MOKHO OCYIIECTBUTh
NPUHYAUTEIBHBIA 3aIyCK.

Single (eAMHUYHBIN 3aMyCK):

[Tocne BbIOOpa MAaHHOTO peXHMa 3aropaercss JamIodka KIABUIIN . Ocuusutorpad
OKU/IaeT 3aIllyCKa, TPHU BBHIMOJIHEHUH €ro YCJIOBUH OTOOpakaeT OCHWIIOrpaMMy, 3aTeM
npeKpariaeT padory.

BHuMaHue: B [1aHHOM pEXUME HaXaTHEM KJIaBUILH MO)XHO OCYLIECTBUTH
IIPUHY IATEIIBHBIN 3aITyCK.
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5. 3anyck ocunnnorpada RIGOL

Tunbl CBA3U CXeMBbI 3aI1yCKa

Tun cBsa3u 3aIlyCKa ONpCHAciIsACT, KaKUE COCTABIIAONINE CHUI'HAJIa 6y,Hy'T MMPOIIYHICHBI B KOHTYP
3aITyCKa. O6paTI/ITC BHUMAaHHC Ha CYHICCTBOBAHHUC DPA3JIMYUA MCKIAY THUIIOM CBA3U 3allyCKa U
THUIIOM CBA3HU KaHaJ1a.

® CBA3b MO IMOCTOSHHOMY TOKY: B KaHajJ 3allyCKa IMpOIyCKAlTCS TMOCTOSIHHAsA |
MepeMEeHHas COCTABJISIONINE TOKA.

® CBS3b N0 MEPEMEHHOMY TOKY: OJOKHPYIOTCS JIOOBIE MOCTOSHHBIE COCTABIISIFOIINE TOKA,
ITOJIABJISIOTCS CUTHAJIBI YacTOTOM MeHee 8 I'm.

e CBs3b ¢ nojaBieHueM HY: GmokupyeTcs MOCTOSIHHAS COCTaBISAIONIas TOKa, MOAABIAETCS
HH3KOYACTOTHAs COCTaBJIgoIas MeHee S5 kI 1.

e CBs3b ¢ nomaBiaeHreM BU: momaBiaseTcs BLICOKOYACTOTHAS cocTaBigromas oonee 50 xI'm.

HasxatneM pacnosio;KeHHBIX B 30HE YIPAaBICHUs 3allyCKoM nepenHed nma”enu kiasuml MENU
- Hacrtpoiika 3anycka > CBfiI3b MOXXHO BBIOpaTh HYKHBIN THIT CBSA3HU (110 YMOJYAHHUIO ATO
CBSI3b 110 IOCTOSIHHOMY TOKY ).

BHuMaHue: onmMcaHHbIC HACTPOWKHA MOKHO TIPOM3BOJIHUTH TOJBKO B PEKUME 3aITyCKa 10 ()POHTY.
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RIGOL 5. 3anyck ocuumnnorpada

3ajepxka 3amycka

3amepikka 3amycka TI03BOJISIET CTaOMIM3UPOBATH CIOXHBIE OCHWJIIOrpaMMBI  (Hampumep,
TIOCJICIOBATENBHOCTH  MMIYJbcoB). Ilog BpemMeHeM 3alepKKU TOApa3syMeBaeTcsl BpEMs
OKUJIaHUS JI0 CJeIyromero 3amycka ociuuiorpaga. Ocuwmiorpad He OyaeT NpOU3BOAMTH
3aIlyCK 10 OKOHYaHUsI BpEMEHH 3aJICPKKU.

[Tonoxxenne
3armycka

ol ——

Bpewms 3anepxku

- -

HaxxaB pacrioyioXeHHbIE B 30HE YIPABIICHMS 3allyCKOM Ha nepeaneit nanenu kinasumu MENU

- Hacrpoiika 3amycka - 3ajgepsKKa 3alyCKa, PYKOATKOMN 0 MOXXHO MEHATH BpeMs
3anepkku (mo ymomyanuto 100 HC) m0 Tex mop, Moka 3amyck He Oyaer obecrneunBath
CcTa0WIBHYIO ocuuiIorpammy. /namna3on HacTpoiiku BpeMenu 3aaepxku ot 100 He 1o 10 c.
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5. 3anyck ocunnnorpada RIGOL

Tunel 3anycka

Ocuumnorpadsr cepun DS6000 obnagaroT 6oabuM pazHooOpaszueM (PpyHKIuH 3amycka. B Hux
BXOZSIT (DYHKIIMH 3aITyCKa M0 CUTHAIAM PA3JIMYHBIX ITOCIICA0BATELHBIX IITUH.

e 3amyck 1o GpoHTy

e 3amyck [0 HIMPUHE UMITYJIbCa
e 3amyck 1o rpaJueHTy

e 3amyck 10 BUJIEOCUTHAILY

e 3amyck 1o Koxy

e 3amyck 1o nporokosry RS232
e 3amnyck 1o nporokoiuy 12C

e 3amyck 1o nporokoiy SPI

e 3amyck o npotokoiry CAN
e 3anyck no mmHe FlexRay

e 3anyck no mune USB
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RIGOL 5. 3anyck ocuumnnorpada

3anyck mo ppoHTy
3aHYCK MMPOU3BOAUTCA TIPHU IMCPECCUYCHHUU BXOAHBIM CHUTHAJIOM YCTAHOBJICHHOI'O ITIOPOI'OBOIO
3HAYCHHA 3allyCKa.

Tun 3anycka:

Haxartuem xnasumm Tum 3amycka BeiOupaercsa «3amyck 1no ¢poHTy». IIpu 3tom B mpaBom
BEPXHEM YIJIy 9KpaHa 0ToOpa3uTcs HH(pOpMaIMsl HACTPOMKH 3aIlycKa, Kak 3TO IIOKAa3aHO Ha pHC.
HIKE.

4 GO.0MmY

Bb10op ncrounuka:

Haxap xnaBuury Bei0op merounmka, Boioepure nctounuk 3amycka (CH1-CH4, EXT, EXT/5
WIN TOPOJCKAS MEKTPOCeTh). TeKyIHii HCTOYHUK OTOOPA3UTCS B MPABOM BEPXHEM YIITy SKpaHa.

Buunmanue: MOJIy4YUThb CTaOMIBLHBIN 3aIlyCK MOKHO, TOJIBKO €CJIM HCTOYHHUKOM 3aIlyCKa SBJISICTCS
KaHaJl, Ha KOTOpLIﬁ YK€ noJaH CUIHall.

Tunsel ¢pponra:

HaxxaB knaBunry Tunbl ¢gpoHTa BeIOCpUTE TUIT PPOHTA BXOJHOTO CUTHAJIA, 10 KOTOPOMY OyeT
NPOM3BOJUTHCS 3alyCK. TeKymuil Tun QpoHTa OyAeT OTOOpaXeH B MPaBOM BEPXHEM YTy
JKpaHa.

. : 3allyCK TPOU3BOAMTCS TPHU [EPECEYCHUU BXOAHBIM CHUTHAJIOM YpPOBHS
HaNpsDKEHUs, COOTBETCTBYIOIIETO YCTAHOBJIEHHOMY YPOBHIO 3allyCKa, B HaIllpaBJICHUH
HapacTaHusl.

. : 3alyCK IPOU3BOJUTCS NPU MEPECEUEHUU BXOIHBIM CHUTHAJIOM YPOBHSA
HaIPsKEHUs, COOTBETCTBYIOIIETO YCTAHOBJICHHOMY YPOBHIO 3alyCKa, B HaIlpaBJICHUU
criaja.

L4 EI 3aIlyCK IMPOU3BOAUTCA HPpHU ICPECCUCHHUU BXOJAHBIM CUTHAJIIOM YPOBHS
HaIIpsAKCHUSL, COOTBCTCTBYIOLICIO YCTAHOBJICHHOMY YPOBHIO 3allyCKa, B HaIIpaBJICHUH
HapacCTaHud U Ciazja.

Cnoco0 3anmycka:

HaxaB knaBumy Cmocod 3amycka, BeIOepuTE Croco0 3amycka (aBTOMATHYECKHN, OOBIYHBIM,
€JIMHUYHBIA) TIPU JIaHHOM THIIC 3amycka. TeKymuil crmoco0 3amycka OTpakaeT 3aropeBliasics
COOTBETCTBYIOIIAS JIAMITOYKA.

Hacrpoiika 3anycka:

HaxxaB xnaBumy Hacrpoiika 3amycka, HacTpOWTE IapameTpsl 3alycKa IIPpU JTaHHOM THIIE
3aIlyCKa: THII CBSI3U 3aIlyCKa M 3aIeP>KKY 3aIlyCKa.

8
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5. 3anyck ocunnnorpada RIGOL

YpoBenb 3amycka:

) LEVEL

3amycka. Ha skpaHe MOSIBUTCS JIMHUS 3JEKTPUUECKOTO YPOBHS 3aIllyCKa OpaH>KEBO-KPacHOIO

Bpamenuem pykosTku 3amyck MOXXHO HM3MEHATb JJIEKTPUYECKUN YPOBEHb

OBCTa M 3HAYOK 3aIlyCKa . Onu 6YILYT nepeMemarbCsd BBEPX-BHU3 B COOTBCTCTBHU C
BpallICHUEM PYKOSATKH. OHHOBpeMCHHO 6YI[€T HN3MCHATHECA B PCaIbHOM BPCMCHHU 3HAUCHUC

YpOBHS 3aIlycKa (Hampumep, ), HaxoJslIeecs] B JIEBOM HMXKHEM YIJIy 3KpaHa.
[IpumepHO 4yepe3 2 ¢ mocie MpeKpanieHusl BpaleHNUsl PYKOATKH JIMHUSL YPOBHS 3aIlyCKa M €ro

3HAYOK MPOMayT.
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RIGOL 5. 3anyck ocuumnnorpada

3anyck no muprHe UMIYJIbCa
DTO 3alyCK MPH TOJIOKUTEIFHOM WM OTPHIIATEIILHOM HMITYJIbCE yCTAHOBJICHHON NIUPUHBI
(ITUTENHHOCTH).

Tun 3anycka:

Haxartuem xiaBuim Tum 3amycka BbiOupaeTcst «3amyck o MUPUHE UMITysIbcay. [Ipu 3ToM B
IPaBOM BEPXHEM YTITy SKpaHa 0TOOpa3uTcst nH(GOpMAIHs HACTPOUKH 3aITyCKa, KaK 3TO IMOKa3aHO
Ha PUC. HIXKE.

I'l BO.0MY

Bp10op ncrounuka:

Haxap knaBumy BwiGop mcerouHuka, Boioepure ucrounuk 3amycka (CH1-CH4 wmm EXT).
Texyuuii MICTOYHUK 0TOOpa3UTCS B IPABOM BEPXHEM YTy SKpaHa.

BHuMaHue: MOJIy4YnuTh CTAOMIIBHBIHN 3aIyCK MOYKHO, TOJIBKO €CJIM MCTOYHUKOM 3aIlyCKa sIBIseTCs
KaHaJl, Ha KOTOPBIH y>Ke N0JJaH CUTHAJL.

Tunsl yCJIOBHﬁ 3allyCKa 110 HIMpuHe UMITyJibCa:

HasxaB kiaBumny Y cJ0BHS 3aMycKa M0 IIHPHHE HMITYJIbCA, BHIOCPUTE HY)KHBIC YCIOBUSI.

3allyCK IPOU3BOAMUTCS, €CIU JUIMTEIBHOCTH IIOJIOKUTEIBHOIO HMITYJIbCa
BXOJHOTO CUT'HaJIa 0OJIbIIIEe YCTAaHOBJICHHOW B HACTPOMKAX JUINTEIIbHOCTH UMITYJIbCA.

° . 34dIllyCK IPOU3BOAUTCHA, CCJIU MIUTCIBHOCTL IIOJIOKUTCIBHOIO HMITYJIbCA
BXOAHOI'O CUT'HaJIa MCHBIIIC yCTaHOBHeHHOﬁ B HaCTpOP'IKaX AJIUTCIIbBHOCTU UMITYJIbCA.

L4 .El . 3allyCK IIPOU3BOAUTCH, €CIIN JIHUTCIBHOCTb TIIOJIOKHUTCIBHOI'O HMITYJIbECA
BXOJHOI'O  CHI'Halla OoJIbIIIE YCTAHOBJICHHOI'O  HMZKHCIoO mOpcacjia W  MCHBIIC
YCTAaHOBJICHHOI'O BCPXHCTO MpCACiia IIIUTCIBHOCTU UMITYJIbCA.

3ayCK NPOU3BOJAMUTCS, €CIW JJINTEIBHOCTh OTPULATEIBHOTO HMITyJIbCa
BXOJIHOTO CUTHaja 00JIbIlIe YCTAHOBICHHOW B HACTPONKAX JIUTEIILHOCTH UMITYJIbCA.

L4 -Il.l . 3allyCK IIPOHU3BOAUTCA, C€CJIMW TIUTCIBHOCTH OTPULATCIIBHOTO HMMITYJbCa
BXOOHOT'O CUT'HAJIa MCHBIIIC YCTaHOBHCHHOﬁ B HaCTpOfIKaX AJIUTCIIBHOCTU UMITYJIbCA.

3alMyCK IMPOMU3BOAUTCA, €CIU MAIUTCIBHOCTh OTPHULIATCIBHOI'O HMITYJIbCa
BXOJHOI'O  CHI'HAlla OoupIe YCTAaHOBJICHHOI'O  HMJKHETO Ipc€acia W  MCHBIIC
YCTAHOBJICHHOI'O BEPXHETO IMpEaACiia JJIUTCIbHOCTU UMITYJIbCA.

HacTpoiika IIMpUHBI HMITYJIbCA:

10
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5. 3anyck ocunnnorpada RIGOL

B nmanHOoM ocmwiiorpade MMPUHOW TOJOKUTEIBHOTO HMITYJIbCca SIBJSIETCS BPEMEHHOMN
MIPOMEXKYTOK, COOTBETCTBYIOUINI PACCTOSHUIO MEXKIY ABYMsI TOUKAMH B3aUMHOT'O IEepEeCceUeHus
JMHHUH TOJIOKUTETFHOTO UMITYJIbCA U JIMHUW YPOBHS 3aIyCKa, CM. PUC. HIDKE.

_______________________ YpoBeHb 3amycka

HIupuna
TIOJIOKHUTEITHHOTO

AMITYJIbCa

® ¢eClIM YCTAaHOBJIEHbI TakKWe pEeXHMbl YCIOBUH 3amycka IO HIMPUHE HMITYJIbCa, Kak
J"_' '_’I_ , , —Itil_ , -qj"_', HaOKMUTE dKpaHHyI KiaBuiny Hacrtpoiika

IIHPUHBI WMIYJbCA U, WCIONIB3YS PYKOSTKY 0 , BBEIUTEC HYXHOE 3HaYCHHE.

Jwnana3oH HacTpolku oT 4 He 110 4 c.

® CCJIM YCTAHOBJICHBI TaKHUC PCKUMBI YCJIOBI/Iﬁ 3aImyCcKka II0 IHUPHUHE HMITYJIbCA, KakK

| oo <

IIMPUHBI UMITyJbca 1 HuxkHuii npeaes MMPUHBI MMITYJIbCA U, UCIOIB3YS PYKOSITKY

, IO ouepeau HaXMUTE JKpaHHbIC KilaBUIIM BepxHuil mpenen

0 , BBEIUTE HYKHbIC 3HAYeHUs. [lnana3oH HaCTpoeK BEpXHEro mpezena ot 12 He ao 4
C, HIDKHEro — oT 4 Hc 10 3.99 c. BHuMaHue: BeIMYMHA HUKHETO IpeJena IIUPHHbI
UMITyJIbCa JOJIKHA OBITh MEHBIIIE BEJTMUMHBI BEPXHETO Ipeea.

Croco0 3anycka:

Haxap xiaBumy Cmocod 3amycka, BeIOepUTE CIIOcO0 3amycka (aBTOMAaTU4YEeCKUH, OOBIYHBINH,
€AVMHUYHBIN) IpU JAaHHOM THUIIE 3allycka. Tekyluil cnocol 3amycka OoTpaXkaeT 3aropeBIIasics
COOTBETCTBYIOIIAst TAMIIOYKA.

Hacrpoiika 3amycka:

Haxap ximaBumy HacTpoiika 3amycka, HacTpoiiTe mapameTpbl 3allycka NpH JaHHOM THIIE
3aIycKa: 3aJIepKKy 3aIlycKa.

YpoBeHb 3anycka:
) LEVEL

3amycka. [logpoOHee cM. TyHKT «Y poBeHb 3amyckay maparpada «3ammyck 1mo GpoHTy».

Bpamenuem pykoatrku 3amyck MOYKHO HM3MEHSTh JJIEKTPUYECKUN YPOBEHb

11
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3anmyck no rpaguenTy
39T0 3aIlyCK I10 CKOPOCTH HapaCTaHHWsA WM Cllaga Nneperiaga CUrHajJia IIpu BbIIIOJIHCHUHN 3a/JaHHBIX
YCJ'IOBI/Iﬁ 10 JJIMTCIIBHOCTH.

Tun 3anycka:

Haxaruem knaBumm Tunm 3amycka BeIOMpaeTcs «3amyck Mo rpagueHTy». [Ipu 3ToM B mpaBom
BEPXHEM YIIIy 9KpaHa 0TOOpa3uTcsi MH(GOPMAIUs HACTPOHKH 3aITyCKa, KaK 3TO IIOKa3aHO Ha PHUC.
HIDKE.

. A2 48mY

Bb100op ucrounnka:

Haxar knaBunry Bbi0op mcrounmka, BeiOepure ucrtouHuk 3amycka (CH1-CH4). Tekymmmii
UCTOYHUK OTOOPA3UTCS B IPABOM BEPXHEM YTy DKpaHa.

BHuMaHuUe: MOJIy4YnTh CTAOMIIBHBIHN 3aITyCK MOYKHO, TOJIBKO €CJTM HCTOYHHKOM 3aIyCKa sIBIISeTCS
KaHaJl, Ha KOTOPBIH y>Ke NIOJJaH CUTHAJL.

Tunel ycj10BUil 3aIyCKa 10 IPAHEHTY:
HasxaB kiaBuiy Y cJ0BHs 3aMyCKa [0 IPaJAMEeHTY, BEIOEPUTE HyKHbBIE YCIIOBHSL.
° Z 3aIyCK MPOU3BOAUTCA, €CIIU JJIIUTCIbHOCTL HAPACTAHUSA BXOAHOI'O CUTHAJIA
0O0JIBIIIE YCTAHOBIIEHHON B HACTPOIKAX AJIUTEIbHOCTH.

. : 3aIyCK IPOU3BOAMTCS, €CIIHA JUIUTEIBHOCTh HAPACTaHUs BXOJHOTO CHUTHAIA
MEHBIIIE YCTAHOBJIICHHON B HACTPOMKAX JJINTEIBbHOCTH.

. 3aIllyCK POU3BOAUTCS, €CJIN MJIUTCIBHOCTb HapaCTaHUA BXOAHOTO CHUT'HAJIa
OoubIIIe YCTAHOBJICHHOI'O HHXXHCTO IPCACiia WU MCHLBUIC YCTAaHOBJICHHOI'O BCPXHCTO
npeacia JIMTCIbHOCTH.

. : 3aIlyCK IPOM3BOJUTCS, €CJIM JJIMUTEIBHOCTh CIIaJa BXOJHOIO CHUIHAJIA
00JIbIIIe YCTAHOBJIEHHON B HACTPOIMKAX AITUTEIBHOCTH.

. : 3alyCK MPOU3BOAMUTCS, €CIH JJIUTETLHOCTh CIajJa BXOJHOTO CHUTHAJa
MEHBIIIE YCTAHOBJIEHHOW B HACTPOMKAX JIIUTEIbHOCTH.

3aIlyCK MNPOU3BOAUTCHA, €CJIM JIMTCIBHOCTH Cllala BXOJHOI'O CHUI'HaAJla
OoubIIIe YCTAHOBJICHHOI'O HHXXHCTO IPCACiia WU MCHLBUIC YCTAaHOBJICHHOI'O BCPXHCTO
npeacia JJIMTCIbHOCTH.

Hacrpoiika 1idTeIbHOCTH:
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5. 3anyck ocunnnorpada RIGOL

B nanHoMm ocummiorpade IIMTENbHOCTBIO HapacTaHUs SIBISETCS BPEMEHHOH IMPOMEXYTOK,
COOTBETCTBYIOIIUN PACCTOSHUIO MEXKIY IByMSI TOUKAMHU IepECeUeHs TUHUM YPOBHS 3amycka A
u B u nuHuu HapacTaroniero ppoHTa CUrHania, CM. PHUC. HUXKE.

Bepxuuit npenen
YPOBHS 3aITycKa

Hwxuuit npenen

YPOBHA 3aIlyCKa

I[J'II/ITCJIBHOCTB HapacTaHUuA

® €CIU YCTaHOBJICHBI TAKUE PEXUMBI YCJIOBHMM 3aIllyCKa IO T'PaJUEHTy, Kak —_':i' F_ R
, , , HaOXMUTE 53KpaHHyr kinasuily Hacrporiika

AJIMTEJBHOCTH U, UCIOJIb3Ysl PYKOSTKY 0, BBEIUTE HY)XXHOE 3HaueHue. /[manazon

HacTpoiiku ot 10 HC 10 1 c.

, IO OUepCIu HAXMUTEC DSKPAHHBIC KJIIABUIIH BerHI/Ii/i npegena

ajauTeabHOocTH ¥ HuskHW mpeiea MJIMTENBHOCTH Y, UCIONB3YS PYKOSTKY o,
BBEIUTE HYXXHOE 3HaueHue. JlmamazoH HacTpoek BepxHero mpenena ot 20 He mo 1 c,
HIKHETro — OT 10 He 10 999 Mc. BHMMaHue: BelMUrMHA HIKHETO TIpeiesia JUTUTeIIbHOCTH
JIOJKHA OBITH MEHBIIIEC BEIMIMHBI BEPXHETO TIpe/Iea.

BeprukaiabHoe 0KHO:

HaxaB knaBuiry BepTukajibHoe 0KHO, BEIOEPUTE HY)KHBIM THUI BEPTUKAIBFHOTO OKHA.
Fipe |

Bl MokeTe BBIOpaTh Tpeesibl YPOBHS 3aIlycKa, a 3aTeM PYKOSTKON 3amyck &,
OTpETYJIMPOBATh MOJOKEHUE YPOBHs. B mpoiiecce peryaMpoBKU Ha 3KpaHe MOSBATCS ABE JTUHUU
3JIEKTPUYECKOTO YPOBHS 3allyCKa OpPaH)KEBO-KPACHOI'O LIBETA M 3HAYKU 3aIycKa ( u ).
OHu OynyT mepememiatbcs BBEPX-BHM3 B COOTBETCTBUM C  BpAllCHHEM PYKOSTKH.
OnHOBpEMEHHO, B JIEBOM HUKHEM YIJTy 3KpaHa OyJyT 0TOOpa)xkaThCsl TEKYIME 3HAUECHUS YPOBHS
3amycka u rpaauenTa. [locie npekpaiieHus BpaleHusi pyKOSITKH JUHUM YPOBHS 3aIlyCKa U €ro
3HAYKHU IPOIATyT IPUMEPHO yepes3 2 ¢. Ecau ycTaHOBIIEHBI TaKHe PEeKUMBI YCIOBHUM 3aITyCKa MO

I'PaJUEHTy, KaK , B JIEBOM HMKHEM YTy 3KpaHa OyIyT oTOOpa)kaTbCs

TEKYILEe 3HAYCHUs] YPOBHS 3aIlyCKa U HHTEpBaJla TPaJUECHTA.

A b
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RIGOL 5. 3anyck ocuumnnorpada

]

Ip Leve 148

owy Level: -

Up Level:  200mY

~51 0K

A) Ckopocth Hapactanus HanpsokeHus = (Bepxuuit npemen — Hwknuii npenen)/3HaueHue
JUINTEIBHOCTU B HACTPOMKaX

Bb) Cxopocth Hapactanusi HanpsbkeHus = oT [(Bepxumii npenen — Hwknuil npenen)/3nauenue
BEpxXHero rmnpenena uTtensHocTH] Ao [(Bepxuuit mpemen — Hwkuuil npenen)/3HaueHue
HWDKHETO Tpejiesia IIUTENIbHOCTH |

Crioco0bl peryMpoBaHusl YPOBHS 3alyCKa Pa3M4aloTcsi B 3aBUCHUMOCTU OT TUIIA BBIOPAHHOTO
BEPTUKAJIBHOIO OKHA:

perynupyercs TONBKO BEpXHMH Ipeaen ypoBHs 3amycka. B mpouecce
PETYJIUPOBKU «BEPXHUM TpeAen» M «CKOPOCTb HapacTaHWUs HaNpsDKEHUs» OyayT
MEHSThCS B pealbHOM BPEMEHH, «HIDKHUH Mpesien» OCTAHETCS] HEU3MEHHBIM.

perynupyercs TOJIbKO HWKHHMM Tpeaen ypoBHS 3amycka. B mpormecce
PEeryJIMpOBKUA «HIDKHUN TIpelel» W «CKOPOCTh HapacTaHWs HaIpsHKEHUsD» OyayT
MEHSTBCS B peajbHOM BPEMEHH, «BEPXHUH MpeJIeN» OCTAHETCS] HEU3MEHHBIM.

: OTHOBPEMEHHO PETYIHUPYIOTCS BEPXHUM U HUKHUU NPEJENbl YPOBHS 3aIlyCKa.
B mpouecce perynupoBku «BEpXHUN Mpenen» U «HUKHHUM mpenem» OyayT MEHAThCS B
peaIbHOM BPEMEHH, «CKOPOCTh HAPACTAHUS HANPSLKEHUS) OCTAHETCS HEU3MEHHOM.

Croco0 3anycka:

Haxap xiaBumy Cmocod 3amycka, BeIOepUTE CIIOcO0 3amycka (aBTOMAaTU4YEeCKUH, OOBIYHBIM,
€IMHUYHBIA) TpU JaHHOM THIIE 3amycka. TeKymuil crmocod 3amycka OTpakaeT 3aropeBLIasics
COOTBETCTBYIOILAS JTAMIIOYKA.

Hacrpoiika 3amycka:

Haxap xiaBumy HacTpoiika 3amycka, HacTpoiiTe mapameTpbl 3allycka NpH JaHHOM THIIE
3aIycKa: 3aJIepKKy 3aIlycKa.
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5. 3anyck ocunnnorpada RIGOL

3amyck mo BUJI€OCUTHATY

3amycK MPOW3BOJUTCS IO TMOJSIM M CTpokaMm BuaeocurHanoB cranmapta NTSC (National
Television Standards Committee), PAL (Phase Alternating Line), SECAM (Sequential color
with memory) unun HDTV (High Definition Television).

Tun 3anycka:

Haxarnem xmaBummm Tum 3amycka BeiOupaercsi «3amyck 1O BUAeOocHTHamy». llpm sTom B
IPaBOM BEPXHEM YTITy dKpaHa 0TOOpa3uTcst HH(GOpMAIHs HACTPOWKH 3aITyCKa, KaK 3TO IMOKa3aHO
Ha pHC. HIXKE.

o B 60.0mY

Bb100p ucrounnka:

HaxaB xnaBumry Bbi0op mcrounmka, BeiOepure ncrouHuk 3amycka (CHI1-CH4). Texkymmii
UCTOYHHUK OTOOpA3UTCs B IPABOM BEPXHEM YIIIy IKpaHa.

BHuMaHue: MOJIy4YnTh CTAOMIIBHBIHN 3aITyCK MOYKHO, TOJIBKO €CITM HCTOYHHKOM 3aITyCKa SIBIISIeTCS
KaHaJI, HA KOTOPBIN YK€ ITOJAAaH CUTHAJL.

IHoasipHoCTH BUIEOCUTHAJIA:

Haxas xnaBunry IloJsipHOCTH BHAEOCHTIHAJIA, BbIOepuTe HyXHyI0 Bam mosnspHOCTb. M0OXHO

BBIOPATH MOJIOKUTETBHYIO () Y OTPHULIATEIHLHYIO MOJSIPHOCTH ().
CuHxpoHmM3anus:
Haxas knaBuinry CHHXpOHM3a1Usi, BEIOEPUTE HYKHBIN TUII CHHXPOHHU3ALUH.

® 110 BCEM CTPOKAaM: 3aIlyCK [0 BCEM I'OPU30HTAIILHBIM CHHXPOHHBIM HMITYJIbCAM.
® 110 BEIOPaHHBIM CTPOKAM: 3aIyCK 110 BRIOPAHHBIM CTPOKAM HEYETHBIX WIJIM YETHBIX MOJICH
s ctanaapra NTSC u PAL/SECAM; 3anyck 1o BRIOpaHHBIM CTpOKaM JJisi CTaHJaapTa
HDTV. BuumaHue: BbIOpaB JaHHBIH peXUM CHHXPOHHU3AILMHM, MOXHO B MEHIO

«BbIOpaHHbBIE CTPOKM» PYKOSTKON 0 noMeHATh HoMep cTpoku. Illar Hactpoliku — 1.
JuanazoH HacTpoiiku Homepa ctpoku — oT 1 nmo 525 (NTSC), or 1 go 625
(PAL/SECAM), ot 1 mo 525 (480P), ot 1 mo 625 (576P), ot 1 no 750 (720P), ot 1 no
1125 (1080P) unm ot 1 mo 1125 (1080I).

® [I0 HEYETHBIM MOJSAM: 3alyCK IO HapacraroleMy (pOHTY MEepBOro MUIO0OPa3HOTO
MMITYJIbCA HEUETHOTO TOJIS.

® [0 YETHBIM IHOJAM: 3alyCK [0 HapacTalolleMy (QPOHTY MEpPBOro MHMHJIOOOPA3HOrO
UMITYJIbCA YETHOTO TOJI.

Cranaapr BUIEOCHTHAJIA:
Haxag xnasunry CTaHAapT BUAEOCHTHAJIA, BEIOCPUTE HYKHBIH BaMm cTtanmaprt.

15
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RIGOL 5. 3anyck ocuumnnorpada

e NTSC: yactora noaykaapos — 60 oyykagpoB B CEKyHAY; yacToTa KagpoB — 30 kagpoB B
CEeKyH/y; TEJIeBU3HOHHAsl pa3BepTka — 525 CTpPOK, CHayaja YETHOE II0JIe, IOTOM
HEYETHOE.

e PAL: yacrora kanpoB — 25 KaapoB B CEKyHIY; TEIEBU3UOHHAs pa3BepTka — 625 CTpOK,
CHauaJla HeYeTHOE I10JIe, [IOTOM YETHOE.

e SECAM: uactora KaapoB — 25 KaJpoB B CEKYH]y; TEJIEBU3MOHHas pa3BepTka — 625
CTPOK, YEPECCTPOUHAs pa3BepTKa.

e HDTV: HDTV umeer 5 popmaroB orobpaxkenus — 480P, 576P, 720P, 1080P, 10801 co
CJIEAYIOUIMMHU XapaKTepUCTUKAMU:

480P yactrora xaapoB — 60 kKaapoB B CEKYHIy; TEJIEBU3WOHHAs pa3BepTka — 525
CTPOK, MOCTPOYHAs pa3BepTKa, yacToTa cTpok — 31.5 kI'm.

576P uacrorta kanpoB — 60 kaIpoB B CEKyHAY; TEIEBU3MOHHAas pa3BepTka — 625
CTPOK, IOCTPOYHAs pa3BEPTKA.

720P uvacrorta kangpoB — 60 KaapoB B CEKyHAy; TeJIEBU3MOHHas pa3BepTka — 750
CTpPOK, IOCTPOYHAs pa3BepTKa, yacToTa cTpok — 45 kI'1.

1080P uacTtora kanpoB — 60 KaapoB B CEKyHAY; TEIEBU3MOHHAs pa3BepTka — 1125
CTPOK, TOCTPOYHAs Pa3BepTKa.

10801 yacToTa momykaapoB — 50-60 mosrykagpoB B CEKyHY; 4YacTOoTa KaapoB — 25-30
KaJpoOB B CEKYHIy; TeJIeBH3HMOHHas pas3BepTka — 1125 cTpok, uepeccTpouHas
pa3BepTKa, yactoTta cTpok — 33.75 kl'w.

Crnoco0 3anycka:

Haxap knaBumy Cmoco6 3amycka, BbIOepUTE CIOco0 3amycka (aBTOMATHYECKUN, OOBIYHBIM,
IMHUYHBIA) TIPU JAaHHOM THIE 3amycka. TeKymuid crmocod 3amycka OTpakaeT 3aropeBIIasics
COOTBETCTBYIOIIAs JTaMIIOYKA.

Hacrpoiika 3anycka:

Haxas xnaBumy Hacrpolika 3amycka, HacTpOWTE IapameTpsl 3alyCcKa IPpU JTaHHOM THIIE
3aIlyCKa: 3aIePKKY 3aIlyCKa.

YpoBenb 3anycka:

F e |

. LEVEL N
—————— MOKHO H3MCHATH JSJICKTPUYCCKHUU YPOBCHDb
3amycka. [TonpobHee cM. yHKT «Y poBeHb 3amycKay naparpada «3amyck o GppoHTy».

Bpamenuem pykosiTku 3amyck
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5. 3anyck ocunnnorpada RIGOL

3amyck no Koy

VYcioBusl 3amycka pacrlo3HAIOTCS MyTEM MOWCKa YCTaHOBIEHHOTO Koja. Komom siBisieTcs
jormyeckas komOuHanus «M» kaHanoB. 3HaUYeHUE Ka)KIOTO KaHajda MOXKET OBITh YCTaHOBJICHO
kak H (Beicokuit), L (Hu3kuit) unu X (MrHopupoBarth). B 0JHOM W3 KaHAIOB, BXOJSALINX B KO,
MOYKHO YCTaHOBHTH YCIIOBHE HapacTalioniero win majaromero ¢ponta. [locne ycraHOBKH
¢dpoHTa, €clii KOJbI OCTAIBHBIX KaHAJIOB HAcTpoeHbI Kak «Mctura» (H wmm L), To ocummnorpad
OyZeT NpOM3BOIUTH 3allyCK MO ycTaHOBJIEHHOMY ¢poHTy. Ecnu (poHT He ycTaHOBJEH, TO
ocumiorpad OyIeT MpOW3BOAMTH 3aITyCK MO IMOcienHeMy (ppOHTY, MpH KOTOPOM KO TPUHSII
cocrosiane «Vcrtunay. Ecnu Kol Bcex KaHAJIOB BBHICTABIICHBI B 3Ha4eHUU «rHOpHpPOBATHY, TO
ocruutorpad He OyneT MPOU3BOIUTH 3aITYCK.

Tun 3anycka:

Haxaruem xmaBumm Tum 3amycka BbeiOupaercs «3amyck mo kKomy». IIpm 3TomM B mpaBom
BEPXHEM YIJIy 9KpaHa 0ToOpa3uTcs UH(pOpMaIs HACTPOMKH 3aIycKa, Kak 3TO IOKa3aHO Ha pHC.
HIDKE.

Pat 60.0mY

Bb100p HCTOYHHKA:

Haxap knaBumry Bei6op mcTounmMka, BeiOepute ncrouHuk 3amycka (CH1-CH4 wim EXT) ms
KaHAJIOB C YycTaHoBJeHHbIMU 3HaudeHusmu H, L, X wmm ¢ponrta. Texymmwii HCTOYHHUK
0TOOpa3uTCcs B MPAaBOM BEPXHEM YTIIy SKpaHa.

Hacrpoiika kona:

HaxxaB xnaBuimry HacrTpolka KoJaa, BbICTaBbTE TEKyLIUMH KOJ KaHama. IIpu 3TOM B HMKHEH
9aCTH YKpaHa 0TOOPa3UTCs 001aCTh HACTPOMKH KOJa, CM. PHC. HIDKE.

L Z 3HA4YCHHUEC KOJda BBI6paHHOl"0 KaHaJia — <<BBICOKPII>'I)), T. €. YPOBCHb HAIIPAXKCHHUA BBIIIC
IMOpOroBoro ypoBHs KaHalia.

o : 3Ha4YeHHE KO/ia BRIOPAHHOTO KaHalla — «HU3KUI», T. €. YPOBEHb HAIIPSDKEHHSI MEHBIIIE
IIOPOrOBOI'0 YPOBHS KaHaja.

. H: 3HaYeHHE KOJAa BBHIOPAHHOTO KaHala — «UTCHOPUPOBATHY, T. €. JAHHBIA KaHAl HE
SIBIISIETCS YaCThIO JIOTHYECKON KOMOWHaImu. Eciu KoJpl BCeX KaHAJOB BHICTABJIICHHI B
3HayeHnu «IrHopupoBaTh», TO ociuuiorpad He OyAeT IPOU3BOIUTH 3aITyCK.

. , : 3Ha4YE€HHE KOJ]a BHIOPAaHHOTO KaHaJla — €r0 HapacTaIOMUKA WM TTadatonui

(bpoHT.
Buumanue: B o0memM Kojae MOXKET OBITh YCTAaHOBJICHO TOJBKO OJIHO 3HAYCHHE,
COOTBETCTBYIOIIIEE HapacTaloIIeMy WM nanaonieMy ¢ponty. Ecim tTun ¢ppoHTa yke BhICTaBIIEH,
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RIGOL 5. 3anyck ocuumnnorpada

TO B CJlyda€ yCTaHOBKM 3TOTO 3HA4YeHHUs B JPYroM KaHalle, KOJ B TEPBOM HM3MEHHUT CBOE
3HaueHue Ha X.

Croco0 3anycka:

Haxar knaBumy Cmocod 3amycka, BeIOEpHUTE CIIOCOO 3amycka (aBTOMATHYECKUW, OOBIYHBIMH,
€AVMHUYHBIN) IpU JAHHOM THUIIE 3allycka. TeKyluil cnocol 3amycka OoTpaXkaeT 3aropeBIIAasics
COOTBETCTBYIOIIAS JIAMITOYKA.

Hacrpoiika 3amycka:

HaxxaB xnaBumry Hacrpolka 3amycka, HacTpoOWTe IapameTpbl 3allyCKa IIPU JaHHOM THIIE
3aIlyCKa: 3aJIEPKKY 3aIlyCKa.

YpoBeHb 3anycka:

) LEVEL

3amycka. [logpoOHee cM. MYHKT «YPpoOBeHb 3amycka» maparpadga «3amyck 1Mo (QpoHTY».

Bpamenuem pykoatrku 3amyck MOYKHO HM3MEHSTh JJIEKTPUYECKUN YPOBEHb

BHuMaHue: ypoBeHb 3allyCKa KaXJJ0ro KaHayia TpeOyeT HHANBUYaIbHON HaCTPOMKH.

18
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5. 3anyck ocunnnorpada RIGOL

3amyck nmo nporokoiay RS232
3amyck MpOBOJIUTCS MO Hayaldy Kajapa, Kaapy OIIMOKH, OMIMOKE MPOBEPKH WIHM MO JaHHBIM.
Hwxe npencraBnena cxema npotokosia RS232.

pd ™S
1bit -
-

.
T .
8bits /><. 1bit ,/'7 1bit

butst [IpoBepounsbIit CronoBbIiit

CrapToBBIit

Gur TaHHBIX our our

Tun 3anycka:

Haxxatnem xmaBumm Tum 3amycka BeiOupaetrcs «3amyck mo mpotokoiny RS232y». [lpu stom B
MIPaBOM BEPXHEM YTIy 9KpaHa 0ToOpa3zutTcs nHpOpMalvs HACTPONKH 3aMycKa, Kak 3TO MOKa3aHo
Ha pUC. HIDKE.

-G2.5mY

Bb100op ucrounnka:

Haxap knaBuiry Bpi0op mcrouHmka, BbiOepure ucrounuk 3amycka (CHI-CH4). Texyurmii
UCTOYHHUK OTOOpPA3UTCs B IPABOM BEPXHEM YTy IKpaHa.

HoasipHocTh:

Haxas knaBuiry IoasspHocTh, BoIOEpHUTE NOISAPHOCTD MIPU NEpeaue AaHHBIX. MOKHO BBIOpaTh
«HOPMAJIbHYI0» WK «00paTHyto». [1o yMOI4aHuIo NONISIPHOCTh — OOpaTHasl.

YcaoBus 3amycka:
HaxxaB kiapunry Y cjoBHsl 3alyCKa, BHIOEPUTE HEOOXOIUMBIE YCIIOBHUS.

¢ TI0 HaYally KaJpa: MOJOKEHHUE 3aIMycka COOTBETCTBYET MOJOXKEHHUIO Hauasa Kajapa.

® [0 KaJpy OIMMOKH: 3amyCK MPOWU3BOAUTCS NMPHU OOHApY)KEHHMH Kajapa omuoOku. [locme
BbIOOpA JAHHOTO pPEeKUMA!

-- HO)KMUTE 9KpaHHy1o kiaBuily CTomoBblii OUT, BeiOepuTe «1 OMT» nian «2 6urtay;

-- HaXXMUTE JKpaHHyio kinaBuiny IIpoBepka 4eTHOCTH-HeYeTHOCTH, Bbibepute «He
poBepAThY, «IIpoBepka HeueTHOCTH» WK «IIpoBepKa 4eTHOCTH.

Ocmmnorpad OyAer cyauTh O Kaape OMMOKH B COOTBETCTBHHM C HACTPOWKOW ATHX
rapameTpoB.

e 10 OmMOKE MPOBEPKU: 3aMyCK MPOU3BOAUTCS NpU OOHAPY>KEHUU OIIMOKH BO BpeMs
npoBepku. [lociie BBIOOpa AaHHOTO peXxHMa HaKMUTE 3KpaHHYo kiasuinry IIpoBepka
YeTHOCTH-HEYeTHOCTH, BriOepuTe «IIpoBepka HeueTHOCTH» HH «[IpoBepka 4eTHOCTIY.
Ocmwmiorpadg Oymer cyauTh 00 OMMOKE TPOBEPKH B COOTBETCTBHH C JaHHOUN
HaCTPOMKOIA.
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RIGOL 5. 3anyck ocuumnnorpada

e TI0 JaHHBIM: 3allyCK MO TOCJAeAHEMY OWTy YCTAaHOBJCHHBIX OHWTOB MaHHBIX U
IPOBEPOYHOMY OMTY YeTHOCTH-HeueTHOCTH. [locne BeIOOpa 3TOro peknma:
-- HOKMUTE SKpaHHYIO KJIaBully BUTHOCTBH JaHHBIX, BbIOepUTE «5 OUTH, «6 OUT», «7
OUT» HIIH «8 OHUTY;
-- HOKMHTE SKpaHHYIO Ki1aBuiny JlaHHbIe, BBeIUTE 3HAUYCHUE JJAHHBIX, B 3aBUCUMOCTH OT
HacTpoiiku BUTHOCTH JaHHBIX TUaNa30H MOXKET ObITh cienyromuMm: 31, 63, 127 u 255;

CxopocThb nepegayu JaHHbIX:

MosxkHO BBIOpaTh CKOpPOCTh Nepefaud JAaHHbIX. OHa paBHO3HAYHA YCTAHOBJIEHHOM YacTOTe
cuHxpoHus3anuu. Haxas knasunry CKOpocTh nepeiayu JaHHBIX, BEIOEPUTE HYKHYIO CKOPOCTb.
MosxHO BeIOpaTh crenyromniue 3HaueHus: 2400 6ut B cekyHuy, 4800 6ut B cexyHay, 9600 out B
cekyHay (mo ymomuanuto), 19200 6ur B cexynay, 38400 out B cexynay, 57600 6ut B cekyHTy,
115200 Gut B cekyHay u mpousBoibHOe 3HaueHue. [locie BbIOOpa pexuma «IIpon3BonbHOE

3HAUEHUE» HAKMUTE HKpaHHYI0 KiaBuily HacTpoiika, pykosTKOM 0 BBICTaBbTE OoJiee
KOHKpeTHoe 3HaueHue. lllar HacTpoiiku — 1 OUT B CeKyHIy, Iuama3oH HACTPOMKH — oT 1 1o
900000.

Cnoco0 3anycka:

HaxaB knaBumy Cmocod 3amycka, BeIOepuTE Croco0 3amycka (aBTOMATHYECKHN, OOBIYHBIM,
€JIMHUYHBIA) TIPY JIaHHOM THIIC 3amycKa. TeKymuil crmoco0d 3amycka OTpakaeT 3aropeBIIasics
COOTBETCTBYIOIIAS JIAMITOYKA.

Hacrpoiika 3anycka:

HaxxaB knaBumy Hacrpoiika 3amycka, HacTpoilTe mapameTphbl 3alycka IMpU JTaHHOM THIIE
3aIlycKa: 3aJIep>KKy 3aIycKa.

Yposenb 3amycka:

F |
s LEVEL MOYHO H3MEHATH JJICKTPUUECKMI YpOBEHb
3amycka. [TonrpobHee cM. yHKT «Y poBeHb 3amyckay mnaparpada «3amyck no GppoHTy».

Bpamenunem pykosaTkn 3amyck
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5. 3anyck ocunnnorpada RIGOL

3amyck no nporoxkosy 12C

3anyck npousBoautcs no ycaosuio CTAPT, moBropHomy crapty, ycinosuto CTOII, orcyTcTBUIO
MOJTBEPXKJCHUS WM 10 CHEelHaJbHOMY aapecy W AaHHbIM. [Ipu wucmonb3oBaHHMM pekuMa
3amycka mo [2C HeoOXoauMO YCTaHOBUTH MCTOYHHK JAHHBIX IS MOCJIEI0BATENbHON JTHMHUU
cunxponmzanuu (SCL) u mocnegoBarensHol nuHUM AaHHBIX (SDA). Hmke mokasana cxema
nepeaaun JaHHbIX B muHe [12C.

1 S ‘P

L |

o [ [ | | [ | | [ | ]
START  ADDRESS R/W ACK DATA ACK DATA ACK STOI
condition condition

Tun 3anycka:

Haxaruem knaBumm Tum 3amycka BwiOupaercsa «3amyck no npotokony [2C». Ilpu stom B
IPaBOM BEPXHEM YIITy 3KpaHa 0TOOpa3uTcs nH(GOpMaIHs HACTPOMKH 3aIlyCcKa, KaK 3TO IMOKa3aHO
Ha pUC. HIKE.

[2i: 12.0mv

Bb100p HCTOYHHKA:

Haxar sxpansbie krapumi SCL n SDA 10 OTIEIhHOCTH, BBIOCPUTE UCTOYHHK JAHHBIX IS
nocyenoBareabHoi muHun cuaxponusanuu (SCL) u mocnenoBaTenbHOM TUHUN HaHHBIX (SDA).
B xauectBe ucrtounnka MoxHo BbiOpate CH1-CH4. Tekymuii HICTOYHUK OTOOPA3UTCS B MMPABOM
BEPXHEM YTy SKpaHa.

YciaoBus 3anycka:
HaxaB knaBumry Y cJioBHs 3aIycKa, BEIOEpUTE HEOOXOIUMBIEC YCIIOBHSL.

e CTAPT: 3anmyck npu ycioBUM, YTO ypoBeHb curHaija SCL — BBICOKHI, a ypOBEHb
curHana SDA u3 BBICOKOT'O CTAHOBUTCS HU3KHUM.

® TIOBTOPHBIN CTapT: 3amyck, koraa nosieisercs apyroe yciaosue CTAPT no BeimosnHeHus
ycnoBust CTOIL.

e CTOII: 3anyck npu ycioBHH, 4TO ypoBeHb curHasia SCL — BBICOKHMIA, a YpOBEHb CUTHAJA
SDA u3 HU3KOTO CTAaHOBUTCS BBICOKHM.

® OTCYTCTBHE MOATBEPKJEHHUS: 3aIyCK NpPH YCIOBUU, YTO YpOBEHb curHaia SDA —
BBICOKMI B NEPHOJ] MOATBEPKAEHUs OuTa cuHxpoHuzauuu SCL.
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RIGOL 5. 3anyck ocuumnnorpada

azipec: 3amyck 1o (ponTy curnana cuaxponusanuu (SCL), cootBeTcTByomemy 1 Oaiity
naaHbIX (SDA) mocie ycTaHOBIIEHHOTO aapeca (4TeHue, 3ammch, yrenue/3anuce). [locie
BbIOOpPA ATOrO peKUMA:

-- HOKMUTE dKpaHHYIO KiaBuity BUTHOCTH aapeca, BriOepuTe «7 OUT», «8 OUT» WU
«10 ouT»;

-- HOKMUTE DKPaHHYIO KJIaBHIY AJIpec, YCTAHOBHTE 3HAUCHUE aJpeca, B 3aBUCHMOCTH
oT HacTpoiiku butHoceTh aapeca nuanazonsl — ot 0 1o 127, ot 0 1o 255 u ot 0 10 1023;
-- HAOKMUTE OHKpaHHyl Kiapuimry HampaBiieHue mnepeaadyd [JaHHBIX, BBIOEpUTE
«Utenney, «3amuck» unu «Yrenue/3anuck» (BHuMaHue: npu BeiOOpe «8 OUT» B MEHIO
ButHoCTh afpeca 1aHHYIO HACTPONKY OCYIIECTBUTH HEJIB3).

JaHHbIE: B JIMHUU JaHHBIX (SDA) mpoucXoAuT MOUCK 3HAUYEHHUs YIpPaBIAOIIEro OaiiTa,
OH OKaHYMBaeTCs OUTOM UTeHUsS U OuTOM mTOATBepkAeHHUs. Jlamee wumryTCs
YCTAaHOBJICHHOE 3HAUEHUE JAHHBIX H CHMBOJ oOrpaHudeHus. [lpu HaxoxIeHUU
BBIIIICONMCAHHBIX OOBEKTOB OCHWIUIOrpad coBepiiaeT 3amyck 1o (pOHTYy CHUTHAlIa
CHHXPOHHU3AIMU OuTa TMOJATBEPKACHHS, HAXOIAIIECTOCS B KOHIE HMH(POPMAIIMOHHOTO
Oaiita. [locne BEIOOpa JaHHOTO peKUMa:

-- HOKMHTE KpaHHyIo KiaBuiny JJmHa B 0alTax, HACTpOWTE JJIMHY JaHHBIX, THANa30H
—orl o 5;

-- HOXMHTE IKpaHHYI0 KiaBuiny Tekymiasi GMTHOCTb, BHIOEpUTE HYXHYIO paboudyio
OMTHOCTB JIAHHBIX, TUMa30H — oT 0 1o (yMHa B OakiTax x 8 - 1);

-- HOKMHTE DKpaHHYI0 KiaBuiny JlaHHBIE, yCTaHOBUTE KOJ TEKyIIero Outa JaHHBIX (X,
H nm L).

-- HOXMHTE JKpaHHYI0 KiaBuily Bce OMTBI, yCTAHOBUTE KOJIbI BCEX OWTOB JIaHHBIX
TaKUMHU K€, KaK TeKyIIIUi KO, BRIOpaHHBIN B MeHIO [laHHbIe.

agpec ¥ JaHHbIC: 3aMyCK MPOU3BOJAUTCA TMPU OJHOBPEMEHHOM  BBITTOJIHEHUH
BBIIIICOTIMCAHHBIX YCIIOBUH «Anpec» u «JlarHbIe». [locne BRIOOpa 3TOTO peKuMa:

-- HOKMHTE 3KpaHHYyIO KiaBuily BuTHoCcTh aapeca, BeiOepure «7 Out», «8 OMT» Win
«10 ouT»;

-- HOKMUTE HKPaHHYIO KJIaBHUIYy AJIpec, yCTAaHOBHTE 3HAUECHUE aJpeca, B 3aBUCUMOCTH
oT HacTpoiiku butHoceTh aapeca nuanazonsl — ot 0 1o 127 u ot 0 1o 1023;

-- HOKMUTE dKpaHHyIo kinaBuiny JlymHa B 0aiiTax, HacCTpONTE AMMHY JaHHBIX, AUANA30H
—orl mo5;

-- HOXMHTE JKpaHHyI KiaBuinry Tekymiasi OMTHOCTb, BHIOCpUTE HYXHYIO pabodyio
OWTHOCTH TaHHBIX, TUTIa30H — OoT 0 10 (yTrHA B Oaiitax x § - 1);

-- HOKMUTE dKpaHHyIo KiaBuily JlaHHbIe, ycTaHOBUTE KOJ TEKyIIero oura qaHHbixX (X,
H wumu L).

-- HOXMHTE SKpaHHYI0 KiaBuily Bce OMTBI, ycTaHOBUTE KOJIbI BCEX OWTOB JIaHHBIX
TaKUMH ke, KaK TeKYIIUi KoJI, BEIOpaHHbIN B MeHIO JlaHHBIe.

-- HaOXMUTE OHKpaHHyl KkiaBuimry HampaBiieHue mnepeaadd JaHHBIX, BbIOEpUTE
«Utenney, «3anuck» unu «Yrenue/3anuck» (BHuMaHnue: npu BeiOOpe «8 OUT» B MEHIO
BuTHOCTB afpeca naHHYIO HACTPOIKY OCYILIECTBUTH HEJIB3S).

Crnoco0 3anycka:
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HaxxaB xnaBumy Cmocod 3amycka, BeIOepuTe Croco0 3amycka (aBTOMAaTHYECKUN, OOBIYHBIM,
€IMHUYHBIN) TIPU JAHHOM THIE 3amycka. TeKymuid crmocod 3amycka OTpakaeT 3aropeBIIasics
COOTBETCTBYIOIIAS JTAMITOYKA.

Hacrpoiika 3anycka:

HaxxaB xnaBumy Hacrpoilika 3amycka, HacTpOWTE IapameTpsl 3alyCKa IPpU JTaHHOM THIIE
3aIlyCKa: 3aJIeP/KKy 3aIlyCKa.

Yposenb 3amycka:

Bpamennem pykosTku 3amyck & MO)XKHO HM3MEHATH JJIEKTPUUYECKUHA YPOBEHb
3amycka kaHana SCL wmm SDA. IlogpoOnee cM. MyHKT «YpoOBeHb 3amycka» maparpada

«3armyck 1o GpoHTY».
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RIGOL 5. 3anyck ocuumnnorpada

3amyck nmo nporokosy SPI

3arycK MPOU3BOAMTCS TI0 YCTAaHOBJICHHOMY Koxy (hpoHTa. [TpH ncnonp3oBaHuy peknMa 3amycka
mo SPI Heo0XOaMMO YCTaHOBUTH WCTOYHHMK JAHHBIX IS TOCJIEIOBATEIBHOW JIMHUU
cunxponmsanuu (SCL), mocnenoBarenbHON JUHUM NaHHBIX (SDA), nuHUM BeIOOpa 3IEeMEHTa
namsitu (CS). Huke nokazaHa cxema repeavn JaHHbIX B muHe SPI.

CLOCK CYCLE Py 2 3 4 5 6 7 8
NUMBER

sck | . i . .
(CPOL = 0) 4| u u u I_E I_I I_, I_I S
SCK ——
(cPOL = 1) | | I | I | I | I |

(FROMMAS'FIIEF?; M?"X 6 X 5 X 4 X 3 X 2 X 1 X LsB)

(FROMSLH.:L%_{ MSE;XGX5X4X3X2X1XLSBX*)_

s
*

SPISS I . f
(TO SLAVE) — —

* = UNDEFINED)

Tun 3anycka:

Haxaruem knasumm Tum 3amycka BeiOupaetcs «3amyck mo mpotokony SPI». Ilpu stom B
IPaBOM BEPXHEM YIUIy 3KpaHa 0TOOpa3uTcst HH(pOpMaIHs HACTPOMKH 3aIlycKa, Kak 3TO MOKa3aHO
Ha pUC. HIKE.

SR 12.0rm

Bb100p HCTOYHHKA:

Haxar sxpansbie krapumu SCL u SDA 10 OTIEIhHOCTH, BBIOCPUTE UCTOYHHK JAHHBIX IS
nocieaoBareabHON JnHUM cuHxpoHu3auuu (SCL) u nocnenoBarenbHON JIMHUK JaHHBIX (SDA).
B xauectBe ucrtounnka MoxHo BeiOpate CH1-CH4. Tekymuii HICTOYHUK OTOOPA3UTCS B MMPABOM
BEPXHEM YTy SKpaHa.

YcaoBus 3anycka:
HaxaB knaBumry Y cjioBHs 3aIycKa, BEIOEpUTE HEOOXOJUMBIE YCIIOBHSL.

e CS: mocie BbIOOpa ATOTO pEeKUMa HAXXMHUTE SKpaHHyo kmaBumry CS s BeIOOpa
UCTOYHUKA JaHHBIX JUHUM BbIOOpa asnemeHta mamsatu (CS). B kadectBe HCTOUYHMKA
MoxHO BbiOpate CHI1-CH4. Haxxmure skpanHyto kinaBuiry Pe:kum BbIOOpa 3JjieMeHTa
NaMSTH, BBIOEpPUTE 3aMyCK MPHU «BHICOKOM» WM «HH3KOM)» YPOBHE CHUTHAlla B KaHAJe
BbIOOpa AtemenTa namsTti (CS).

® JCTEUEHHE BpPEMEHU OXHUAAHUA: TOCIe BBIOOpA 3TOr0 peXUMa HAXKMHUTE SKPAHHYIO
kiapuiry McrevyeHne BpeMeHH OKMIAHUS, BHICTaBbTE MUHUMAJIBHOE BpEMs, B TEUECHUE
KOTOpOro cuHXpoHu3upytomuidi curian (SCL) [OomKeH HaXOAMTBCS B COCTOSHHUH
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OKU/IaHUS TIepell TeM, KakK OocCIuuiorpad HavyHET MOUCK HEOOXOMUMBIX Ui 3aIycKa
nauubiX (SDA). lnanazon Hactpoiiku — ot 100 He 110 1 C.

Hacrpoiika TMHMH JaHHBIX:

VYcranoButTe pa3psiIHOCTD U UIMHY JTaHHBIX, TIOCIIE TIEpeladyi KOTOPBIX KaHaioM JaHHbIX (SDA)
IIPOU30MET 3aIyCK.

® Ha)XMHTE DKPAHHYIO KJIaBUILy BUTHOCTH JAHHBIX, YCTAHOBUTE KOJIMYECTBO Pa3psaoB B
CTPOKE TIOCJIEZIOBATENIbHBIX JaHHBIX. MOXHO YCTaHOBHUTH JH00O€ II€JI0€ YHUCIO B
nuanasoHe ot 4 1o 32.

® HaXMHTE OJKpaHHYI0 KiaBuily Tekymiasi OMTHOCTB, BBEAUTE TEKYyIyl0 OUTHOCTb
JAHHBIX, TUna30H — oT 0 0 (3HaueHue, ycTaHOBICHHOE B BUTHOCTh JaHHBIX, - 1).

e Ha)XXMWTE IKpaHHYIO KiaBully JlaHHbIe, yCTaHOBUTE 3HaYeHHe Tekyuiero outa (X, H win
L).

e Ha)XMWTE SKpaHHYIO KjaBuily Bce OMTBI, ycTaHOBUTE 3HAUE€HHS BCEX OUTOB JIaHHBIX
TaKUMHU K€, KaK 3HaueHHe, BBIOpaHHOE B MEHIO JlaHHBIe.

@OpOHT CUTHAJIA CHHXPOHHM3AIUH:
HaxaB knaBuiry @poOHT CHIHAJIA CHHXPOHM3AIMHU, BHIOCpUTE HYKHBIA THIT (PPOHTA:

. X BbIOOpKa naHHbIX SDA 1o HapacTammeMy (ppoHTy cUTrHajda CHHXPOHU3AIIHH.
. B4 BBIOOpKA MaHHBIX SDA 1o magaroriemy (GpoHTY CUTHANIA CHHXPOHU3AIIHH.

Cnoco0 3anmycka:

Haxap xiaBumy Cmocod 3amycka, BbIOepUTE CIOcO0 3amycka (aBTOMATU4YECKUH, OOBIYHBIM,
€IMHUYHBIM) TpU JaHHOM THIE 3amycka. TeKyluil crmocod 3amycka OTpakaeT 3aropeBLIasics
COOTBETCTBYIOIIAS JIAMIIOYKA.

Hactpoiika 3amycka:

HaxxaB knaBumy Hacrpoiika 3amycka, HacTpoiiTe mapamMeTpbl 3alycka MpU TaHHOM THIIE
3aIlycKa: 3aJIep>KKy 3aIycKa.

Yposensb 3amycka:

BpanieHueM PYKOATKH 3aIlyCK e LEVEL
3amycka. [TonpoOHee cM. MyHKT «YpoBeHb 3amycKa» naparpada «3amyck 1o GpoHTy».

MOYKHO HM3MEHATH JJIEKTPUUYECKUN YPOBEHb
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3amyck nmo nporokoiay CAN

3arycK NMPOU3BOAMUTCS M0 YCTAHOBJIEHHOMY THUILy Kajpa JaHHbIX. [Ipy MCIONb30BaHUM peXUMa
3amycka mo CAN HeoOXxomuMo ycTaHOBUTh HMCTOYHMK curHama CAN, cKopocTh mepenadu
CUTHaJla ¥ TUIl CUTHaja 3amycka. Hipke mokas3aHbl cXeMbl CTaHIAPTHOIO M PacCIIUPEHHOIO
¢dopmartoB kaapoB AaHHBIX MWUHBI CAN.

Standard Format
I . Control .
Arbitration Field Field Data Field
B - |- - |- -
5 =3l .
o 11 bit IDENTIFIER T|D o DLC
- R E
Extended Format
Control .
Arbitration Field Fiald Data Field
e - | ] | il — -
3 S ANE
2] 11 bit IDENTIFIER 7lD 18 bit IDENTIFIER T 1la DLC
F rRIE ]

Tun 3anycka:

Haxatuem knaBumm Tum 3amycka BoiOupaetcs «3amyck mo nporokoiny CANy. ITpu stom B
IPaBOM BEPXHEM YIUIy 3KpaHa 0TOOpa3uTCs HH(pOpMaIHsl HACTPOUKH 3aIlyCcKa, Kak 3TO ITOKa3aHO
Ha pHC. HIXKE.

CAMN 000

Bb100op ucrounnka:

Haxap knaBuiry Bpi0op mcTouHmka, BbiOepure uctounuk 3amycka (CHI-CH4). Texyumii
UCTOYHHUK OTOOpPA3UTCS B IPABOM BEPXHEM YTy IKpaHa.

Tun curuaJja:
Haxag xnaBuiry Tun curnaja, Bpioepute Hy>KHBINA TUTI.

e Rx: momyueHHsbIi curnan u3 curiaiabHoi tuaun CAN.

e Tx: mepenaBaemsblii curHai u3 curHanbHou TuHun CAN.

e CAN _H: nelicrButenbubiii curnai mmasl CAN H.

e CAN_L: nelictButenbHbiii curHan muHsl CAN L.

e juddepenumanpHblii: curHan auddepennuansoil muHel CAN mpu  coeaMHEHUH
mQQepeHIraIbHOTO MPOOHHUKA ¢ aHAJIOTOBBIM KaHAJIOM.
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YcaoBus 3anycka:
HaxaB knaBuimry Y cjioBHs 3alycKa, BbIOepUTE HEOOXOJUMBIE YCIIOBHSL.

e HayaJo KaJpa: 3allyCcK [0 CTApTOBOMY OWTY KaJpa JaHHBIX.

e KOHEII Ka/ipa: 3aIlyCK 10 CTOIIOBOMY OUTY KaJpa JaHHBIX.

® THI KaJpa: Mocjie BHIOOpa JaHHOTO pekMMa Ha)kaTheM KpaHHOH kimaBumy Tum kaapa
MOKHO BBHIOpaTh «KaJp NaHHBIX», «yHAJNCHHBIA KaaAp», «KaAp OIMMOKW» WIH «KaJaAp
HEPETPY3KU».
3amyck 1o Kajpy JaHHBIX:
-- HaXMUTE 3KpaHHyto kiaBuiry ID HacTpolika, BeiOepure «crenuanbHbiii [Dy» unm
«mpousBosibHBIN [Dy». Tlpu BBIOOpE pexnMma «crnenuaibHbId [Dy» HaXMUTE SKpaHHYIO
iapuiry ID ¢opmar, BeIOEpUTE «CTaHAAPTHBIN» WM «PACIIUPEHHBIN»; HAXXMHUTE

sKpaHHy1o knasuury ID gaHHBIe, NCTIONB3YS PYKOSITKY ‘U‘, BBE/IMTE HY’KHOE 3HAUCHUE.
Juanazon HacTpoiiku — ot 0 1o 2047 (cranmapthsiii ID dopmar) umm ot 0 o 536870911
(pactmmpennsrii ID ¢popmar).

-- HOKMUTE JKpaHHYIO KiaBully JiuHa B 0alTaX, UCIIOIb3YS PYKOSTKY o , BBEIIUTE
HY>KHOE 3Ha4€HHE, AMana3oH — ot 1 1o 8.

-- HOXMHTE IKpaHHYI0 KiaBuily Tekymasi OMTHOCTH, BHIOEpUTE HYXHYIO pabouylo
OUTHOCTH JTaHHBIX, 1UMAa30H — OT 0 10 (OUTHOCTH AAHHBIX x & - 1).

-- HA)KMUTE DKPaHHYIO KiaBuily JlaHHBIe, yCTaHOBUTE KOJ| TEKyIlero Outa JaHHbIX (X,
H wumu L).

-- HOKXMHUTE PKpaHHYI0 KiaBuily Bce OMTBI, ycTaHOBHUTE KOJbl BCEX OUTOB JAHHBIX
TaKUMHU K€, KaK TeKyIIUi KoJi, BHIOpaHHbIM B MeHI0 JlaHHbIe.

3aIyck o yAaJleHHOMY KaJpy:

-- HaXMHTE dKpaHHyI0 kinaBuiny ID HacTpolika, BbiOepure «crneuuanbHbiii 1D» wim
«tmpousBosibHEIA ID». TIpu BeIOOpe pekuma «cnenuainbHbiil ID» HaxMHUTE SKpaHHYIO
wiapuiry ID ¢opmar, BrIOEpUTE «CTAaHAAPTHBIN» WM «PACIIUPEHHBIN»; HAXXMHUTE

sKkpaHHyI0 Kiapuinry ID JaHHBIE, UCTIONB3Ys PYKOSTKY U, BBEJIUTE HY)KHOC 3HAUCHUE.
JHuana3zon HacTpoiku — ot 0 1o 2047 (cranpapthsiil ID popmar) nnm ot 0 o 536870911
(pacmmpennsriii ID popmar).

e Kanap OmMOKH: MMOCJIE BBIOOpA JAHHOTO PEKMMA HAKMHUTE SKPAaHHYIO KiaBuiry Tum
omudku. MoxHo BwIOpaTh «llojmcraHoBka OuToBY, «OmmOka oTkKiIMKay, «OmmoOka
npoBepkny, «Omuodka hopmatay unu «IIpon3BosbHAsT OMTHOKaAY.

CkopocTh nepeJayn CUrHAJIA:

Haxxmurte skpanHyro kiaBuiry CKOpOCTH IepeJadyd CUTHAJAA, YCTaHOBHUTE MOJIXOMISIIYIO
ckopocth nepenaun curaana CAN. Moxxno ycranoButh 10 k6ut/c (o ymomrdanuio), 20 kOut/c,

33.3 xbur/c, 50 xbur/c, 62.5 x6ur/c, 83.3 xour/c, 100 x6ur/c, 125 xbOur/c, 250 xbut/c, 500
k6ut/c, 800 x6ut/c, 1 MOuUT/Cc mu cBoe 3Ha4yeHue. [locie BeIOOpa pexnma «CBOEC 3HAYCHHE)

Ha)XMHTE JKpaHHYIO0 KiaBuily CBoe 3Ha4YeHHe, UCIOJIb3ys PYyKOSTKY o, BBEJIUTE HYXHYIO
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ckopocTh. Jlmama3zon HacTpoiiku — oT 1 kOut/c mo 10 MoOwuT/c, HacTpoiika Mo ymoirdaHuio — 1
Mobwut/c.

Touxka 3axBaTa 0o0pa3ia curaaJja:

DT0 TOYKa BHYTPH WHTEpBaJia rnepeaadn oura. B 3Toit Touke ocrmuiorpad Mpou3BOIAUT 3aXBaT
00pa3IoB CUTHAJIOB JIEKTPUYECKOTO YpOBHA Outa. IloiokeHne TOYKH 3axBarta 00pasia CUrHaia
BBIPA)KAETCsl TPOIICHTHBIM COOTHOIICHWEM «HHTEpBaja OT Hadajla OWTa 10 TOYKH 3axBara
oOpasia» u «MHTepBaIa OUTaY.

Haxwmure kmaBumy Touka 3axBata cHrHajga o0pa3ma, HUCIONB3YS PYKOSTKY 'L) ,
OTpEryJINPYUTE TaHHBIM napameTp, mar HacTpoiiku — 1%, nuana3on — ot 5% 10 95%.

1 6ut

)

60%
70%
80%

Cnoco0 3amycka:

Haxap xiaBumy Cmocod 3amycka, BbIOepUTE CIIOcO0 3amycka (aBTOMAaTU4YEeCKUH, OOBIYHBIM,
€IMHUYHBIM) TpU JaHHOM THIIE 3amycka. TeKymmil crmocod 3amycka OTpakaeT 3aropeBLIasics
COOTBETCTBYIOLIAs JIAMIIOUYKA.

Hacrpoiika 3amycka:

HaxxaB knaBumy Hacrpoiika 3amycka, HacTpoiiTe mapameTphbl 3alycka IMpU TaHHOM THIIE
3aImycKa: 3aJIep:KKy 3aIycka.

YpoBenb 3amycka:
) LEVEL

3amycka. [TompoOHee cM. yHKT «Y poBeHb 3amyckay maparpada «3amyck o GppoHTy».

Bpamenuem pykosTku 3amyck MOXHO HM3MEHATb JJIEKTPUYECKUN YPOBEHb
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3anyck no mmHe FlexRay

3anyck mpousBoauTcs 1o kampy muHBI - FlexRay, cumBomy, ommOke WM 1O
nocienoBarenbHocTH  Hadana mepenadn  (TSS). FlexRay — »ato muddepennumanpHas
nociefoBaTeNbHasl IIMHA, COCTOAIAs W3 TpeX TOCIEeNI0BaTENbHBIX YYacTKOB: CErMEHTa
3aroJIoOBKOB, CErMEHTa YMCTOW HArpy3KH W KOHEYHOro cermMeHTa. CKOpOCTh Mepenadyu JaHHbBIX
noxoaut a0 10 Moéut/c. Kaxapiii kaap COOEpX HUT CTaTUYECKUA M TUHAMUYECKHH y4acTOK, B
KOHIIE KaXJO0ro KaJpa — HHTEPBAT OXUJAHWUA IIUHBL B KadecTBe (U3NYECKON Cpeibl
UCTIONIB3YETCSl HEPKPAHUPOBAHHAS BUTAs mapa. MOXHO HCIIOIB30BATh IKPAHUPOBAHHYIO BUTYIO
napy, 3To YJYYIIHT IMOKa3aTenau siaekrpomarauTHoi coBMectumoctu (EMC). Hmxke mokazana
cxema dopmara kaapa nporokoia FlexRay.

Resened
Pavioad premible indicator
Ml frame indicator

Sync. frame indicator
Start-up frame indicator

ea covered by the Header CRC

Datal Datal Data2 Catan CRC CRC CRC

16-hite 24-hite

F
v

0 to 254 Byvies

F 3

Header segment Fayload Segment Traller Segment

FlexRay Frame: 5+ (0 to 254) + 3 Bytes

Tun 3anycka:

Haxaruewm knasumu Tum 3amycka BoiOupaercs «3amyck no npotokony FlexRay». Ilpu sTom B
IPaBOM BEPXHEM YIITy 3KpaHa 0ToOpa3uTcst nH(GOpMAIHsI HACTPOMKH 3aIlyCcKa, KaK 3TO IMOKa3aHO
Ha pUC. HIKE.

Flex 62.5mY

Bb100p HCcTOYHHKA:

HaxaB skpanHyio kiaBuily BblOOp MCTOYHMKA, YCTAHOBUTE WCTOYHUK JAHHBIX JJISl IIUHBI
FlexRay. B xauectBe mcrouHmMka 3amycka MoxHO BbIOpaTh CHI1-CH4. Texkymmii MCTOYHUK
0TOOpa3uTCs B IPaBOM BEPXHEM YIJIy KpaHa.

CkopocTh nepeJayn CUrHaJIA:

Haxxmute knaBumy CKOpOCTH mHepeJavyd CHrHaja, BbIOEpUTE CKOPOCTh mepenadn. MOKHO
YCTaHOBHTH «2.5 MOut/c», «5 Mout/c» mim «10 Mout/c».

YcaoBus 3anmycka:
Haxag xiaBuiry ¥Ye/a0Bus 3anmycKa, BHIOEpUTE HEOOXOAUMBIE YCIOBHS.

e Kajp: 3amyck no kaapy munsl FlexRay.
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e cumBoJ: 3amyck o CID (Channel Idle Delimiter), CAS (Collision Avoidance Symbol),
MTS (Media Access Test Symbol) u WUP (Wakeup Pattern) muasr FlexRay.

e ommuoOKka: 3anmyck no omuOke B muHe FlexRay, Brirodas ommbOky CRC 3aronoBka u
omnoky CRC kanpa.

e TSS: 3anyck no nmocjenoBaTeIbHOCTH Havana nepeaayu B muHe FlexRay.

BHuUMaHHe: Tak KaK BEPOSTHOCTh BO3HUKHOBEHUS CIeNMaNbHBIX KaapoB FlexRay mana, mydqme
BCETO0 YCTAaHOBUTH pEXHMM 3amycka ocuwwuiorpaga Normal i TpenoTBpamieHUs ero
aBTOMATHUYECKOT0 3alycKa Mo CrenuanbHoMy Kaapy. To ke camoe KacaeTcs U peKiMa yCIOBHUi
3amycka «Ommbkay. bosiee Toro, nmpu cymiecTBOBaHUM OOJBIIOTO KOJHMUYECTBA OUIMOOK HEKYIO
CHEUHATbHYIO OIIMOKY MOXHO OyJIeT oOHAapy>KUTb, TOJIBKO €CIM COOTBETCTBYIOIIE HACTPOUTH
3aJIEpIKKy 3aITyCcKa.

Cnoco0 3amycka:

Haxap xiaBumy Cmocod 3amycka, BbIOepUTE CIOco0 3amycka (aBTOMAaTU4YECKUH, OOBIYHBIMH,
€IMHUYHBIM) TpU JaHHOM THIE 3amycka. TeKyluil crmocod 3amycka OTpakaeT 3aropeBLIasics
COOTBETCTBYIOILAs JTAMIIOYKA.

Hacrpoiika 3amycka:

HaxxaB knaBumry HacTpoiika 3amycka HAcTpOWTE MapaMmeTphbl 3amycka MpH JTaHHOM THIIE
3aImycKa: 3aJIep:KKy 3aImycka.

YpoBenb 3amycka:
) LEVEL

3amycka. [TompobHee cM. yHKT «Y poBeHb 3amycKay maparpada «3amyck o GppoHTy».

Bpamenuem pykosTku 3amyck MOXXHO HM3MEHATb JJIEKTPUYECKUN YPOBEHb
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3anyck no mmune USB

3amycK MpOW3BOAMTCS MO Havyaly MakeTa JaHHbIX TuddepeHInpoBaHHbIX TUHUA naHHbBIX USB
(D+ u D-), xoH1ly nakeTa, 3aBepIICHUIO BO3BpaTa B UCXOJHOE COCTOSHUE, BXOY MJIM BBIXOY U3
COCTOSIHUSI NIPUOCTAHOBKU. JlaHHBIN THII 3aIlyCcKa NOJNIECPKUBAET HU3KYIO CKOPOCTb U IIOJIHYIO
ckopocts USB. Hmke nokaszana cxema mpoTokosia nepegaun ganusix USB.

3AITYCK [T0 3aBePmeHHED
repenadH MaKeTa JaHHBIX

D+~ 7
MPoCTOi MHUHED

D_'+ L4 Ly r i
SJP gacts SEO ot EQOP

Tun 3anycka:

Haxartuem ximaBuimm Tum 3amycka BeiOupaetcst «3amyck nmo nportokoiny USBy. Ilpu stom B
IPaBOM BEPXHEM YTITy 9KpaHa 0TOOpa3uTcst HH(GOpMAIHs HACTPOUKH 3aITyCKa, KaK 3TO IMOKa3aHO
Ha pHC. HIXE.

USE 12.0mV

Bb100op ucrounmnka:

HaxaB skpannbie knasuimu D+ u D- o otaenbHOCTH, BBIOEPUTE UCTOYHUMK JAHHBIX JUIs JIMHUU
naHHbIX D+ u muann nanaeix D-. B kauectBe ncrounnka MoxHO BbeiOpate CH1-CH4. Texymmii
UCTOYHUK OTOOpa3UTCs B IPAaBOM BEPXHEM YIUTy SKpaHa.

CkopocTh nepegayn CUrHaIA:

Haxxmute knaBumy CKOpOCTh mHepeladyd CHrHaja, BbIOEpUTE CKOPOCTh mepeaadr. MOKHO
YCTaHOBHTH «HU3KYIO CKOpOcTh» (1.5 Mout/c) ninm «1monnyo ckopoctb» (12 Mout/c).

YcaoBus 3amycka:
HaxaB knaBuiry Y cjioBus 3alycKa, BbIOepUTE HEOOXOJUMBIE YCIIOBHSL.

e HayaJo MakKeTa: 3aIyCK Mo OUTy CHHXpOHHU3AIMK Hayaia naketa gaHHeix (SOP).

e KOHEII MTaKkeTa: 3amyck 1o okoH4yanuto yactu SEO koHua nakera ganueix (EOP).

e 3aBeplICHME BO3BpaTa B MCXOJIHOE cocTosgHue: 3amyck nmpu SEO, npessimaromem 10 mc.

® BXOJ B COCTOSIHUE IPUOCTAHOBKH: 3aIlyCK IIPYU MPEBBIILIEHUN BPEMEHEM MPOCTOS LINHBI
3HaueHus B 3 Mc.

® BBIXOJ U3 COCTOSIHMS NPHUOCTAHOBKHU: 3aIlyCK IIPH NPEBBIILIEHUH BPEMEHEM BBIXOJA M3
COCTOSIHUS NpOCTOs 3HaueHus B 10 mc.

Cnoco0 3amycka:

31
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RIGOL 5. 3anyck ocuumnnorpada

HaxxaB xnaBumy Cmocod 3amycka, BeIOepuTe Croco0 3amycka (aBTOMAaTHYECKUN, OOBIYHBIM,
€IMHUYHBIN) TIPU JAHHOM THIE 3amycka. TeKymuid crmocod 3amycka OTpakaeT 3aropeBIIasics
COOTBETCTBYIOIIAS JTAMITOYKA.

Hacrpoiika 3anycka:

HaxxaB xnaBumy Hacrpoilika 3amycka, HacTpOWTE IapameTpsl 3alyCKa IPpU JTaHHOM THIIE
3aIlyCKa: 3aJIeP/KKy 3aIlyCKa.

Yposenb 3amycka:
) LEVEL

3amycka. [TonpobHee cM. MyHKT «YpoBeHb 3amyckay naparpadga «3amyck mno GppoHTy».

Bpamennem pykosaTkn 3amyck MOKHO H3MEHATh SJIEKTPUYECKHH YpOBEHb
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KOHHeKTop C BBIX0AOM CUTHaJIa 3alImyCKa
PacnonoxeHHbli Ha 3aHel maHenu ocLuiorpada KOHHEKTOpP C BBIXOJOM CHUTHala 3aIlycka

MOZKET BblIaBaTh CUTHAJI 3aITyCKa, OHpGI[CJIHCMBIfI TCKYIIUMU HaCTpOﬁKaMH 3aIryCKa.

S S——

— LLI:O f”r\i’:}H

KOHHeKTOp C BBIXOJIOM CHUI'HaJIa 3alTyCKa

Haxwmure UTIL| > Bbixox Aux, BeiOepure «Bbixonm curnama 3amycka». [locie 3amycka B
ocummorpage u3 pazpema [Trig Out/Calibration] BeIZET cuUrHan 3amycka, ONpenesieMbli

TEKyIIMMH HaCTPOMKaMH 3aIrycKa.

PykoBoacTBo nonb3oBatensa DS6000
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6. MpoBeaeHne nsmepeHnn RIGOL

6. IlpoBenenue uzmepeHuit

Ocuuiutorpad cepun DS6000 mocne cbopa M OTOOpakeHUS JaHHBIX MOXKET MPOU3BOAMTH
MaTEMaTHYECKHUE ONEepaLH, KypCOPHbIE U3MEPEHHS U aBTOMATHYECKHE U3MEPEHUSI.

Coneprkanue pazaena:

B MaremaTudyeckue onepanuu
B  ABTOMAaTUYECKOE U3MEPEHUE
B KypcopHoe usmepenue
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MarteMaTn4ecKue onepanuu

Ocuuutorpad cepun  DS6000 MokeT oOCYyIIECTBIATh pa3HOOOpa3Hble MaTeMaTHYeCKHe
Olepaluu € OCHMUIOTpaMMaMHU KaHaJoOB, BKIo4as cioxkeHue (A+B), Berumtanue (A-B),
ymHoxenue (AxB), nenenue (A:B), 6picTprie npeoOpa3oBanus Oypbe, TOrHYecKre BEIYUCICHHS
U BBICIIME BBIYMCICHUSA. B OTHOImIEHHMH pe3ynbraTa MaTeMaTHYECKMX ONEpaluii MOXHO
MIPOBOJIUTH JaibHeHe n3Mepenus (moapoodunee cum. naparpad « KypcopHubie u3amepeHus»).

[®IGOL csri4

MATH

o [@99999090 |

h,

oE
|

Haxxmurte pacrnosiokeHHbIE B 30HE YIPABICHUS 110 BEPTUKAIM Ha IEpEIHEH IaHEIHU KIJIABUILIU
MATH| > Pa6ora. BeiGepure HyxHyto onepainuto. Pe3ynbraT maremaTHyecKoW orepanuu
OyzeT oToOpaXkaThCsl Ha KpaHe, Ha OCIMILIOrPaMMe, TOMEYEHHON CUMBOJIOM « M.

Caoxenue
CKJ'Ia,Z[BIBaIOTCH I10 TOYKaM 3HAUYCHUA HaHpH)KeHPII’I OCI_II/IJ'IJ'IOFpaMM HNCTOYHHKA A N UCTOYHHKA B,
pe3yJ11>TaT BBIBOIUTCA HA 3KpaH.

Haxxvure MATH| > Pa6oTta, Beioepute «A+By». [lanee:

e Haxmure 3kpaHHble Ki1aBu Uctounuk A u Mcrounnk B, BeiOepuTe HyKHbIE KaHAbI.
Mosxno BeiOpate CH1, CH2, CH3 unu CHA4.

e HaxmuTe 3KpaHHylo kinaBunly IIpormBogaza, MOXHO BKIIOYHUTH MM BBIKIIOYUTH
(YHKLHIO HHBEPCUBHOT'O OTOOPAKEHHS pe3ysIbTaTa ONepaIiH.

e pykosaTkamu Bepruk. L POSITION | Bepruxk. L) SCALE , lopus.

L) POSITION ropus. £ SCALE om0 OTPETYJIUPOBATh OTOOpa)KCHHUE Ha
9KpaHe pe3ysbTaTa OTepallHH.

Boiuuranue
BI:I‘-II/ITaIOTCSI I10 TOYKaM 3HAYCHUA HaprI)KeHI/II\/‘I OCI_II/IJIJIOFpaMM HCTOYHHUKA A N NCTOYHHUKA B,
pGSYJ'II)TaT BBIBOIUTCS HaA Z-)KpaH.

Haxxmute MATH| - Pa6ota, Beibepute «A-B». [lanee:
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6. MpoBeaeHne nsmepeHnn RIGOL

e Haxmure 3kpanHble KiaBuii Uctounuk A u Mcrounnk B, BeiOepuTe HyKHbIE KaHAJbI.
Moxno BeiOpats CH1, CH2, CH3 unu CH4.

e HaXMHUTE JKpaHHyo KiaBuily IIpormBogasa, MOXHO BKIIOYHTH WIHM BBIKIIOYHTH
(YHKLHIO HHBEPCUBHOT'O OTOOPAKEHHS pe3ysIbTaTa ONepaIiH.

e pykosaTkamu Beprtuk. L POSITION | Bepruxk. L) SCALE , lopwus.

L) POSITION ropus. £ SCALE om0 OTPETYJIUPOBATh OTOOpa)KCHHE Ha
9KpaHe pe3ysbTaTa OleparuH.

YMHOKeHHue
YMHO)KaIOTCSI 10 TOYKaM 3HaA4YCHUA HaprDKeHI/Iﬁ OCIII/IJ'IJ'IOl"paMM HNCTOYHHKA A U UCTOYHHKA B,
peBYJ'II)TaT BBIBOIUTCS HA BKpaH.

Haxxmute MATH| > Pa6ota, Beioepute «AxB». Jlanee:

e Haxmure skpaHHble KaaBuii Ucrounnk A u Ucrounuk B, BoiOeprTe HyKHbIE KaHAIIBI.
Mosxno BeiOpats CH1, CH2, CH3 unu CH4.

e HaXMHUTe 3KpaHHylo KiaBuily IIpormBogasa, MOXHO BKJIIOUHUTh WJIH BBIKIIOYHUTH
(GYHKIMIO THBEPCUBHOI'O OTOOpaKEHMsI pe3yJIbTaTa ONeparyH.

e pykosaTkamu Beprtuk. L POSITION | Bepruxk. L) SCALE , lopwus.

L' POSITION, Topwus. £ SCALE 650 OTperyJaupoBaTh OTOOpakeHHE Ha
9KpaHe pe3ysbTara oneparu.

Jlenenue

Henarcss mo TOYKaM 3HAYEHUS HANPSHKEHUW OCIHWJUIOrpaMM HMCTOYHMKA A M HCTOYHHMKA B,
pe3ysbTaT BBIBOAMTCS Ha HKpaH. DYHKIMI0O MOXHO HCIOJIb30BaTh MPU aHAINU3E KPaTHOCTH
OCUMJUIOTPAMM JIBYX KaHaJIOB. BHMMaHMe: MpHU HYJIEBOM 3HAYCHUU HAIPSKEHUSI UCTOYHUKA B
pe3yNbTaT AeneHus OyAeT paBeH HYIIIO.

Haxwvute MATH| > Pa6oTta, Beioepute «A:By. [lanee:

e HaxMmute dkpaHHbie kiaBumy Merounuk A u Uctounuk B, BeiOeprTe HyKHBIC KaHABI.
Mozxno BeiOpats CH1, CH2, CH3 unu CHA4.

e HaxMuTe HKpaHHyio kiaBuiry IIporuBoga3a, MOXHO BKIIOUUTH WU BBIKIIOYUTH
(GYHKIIUIO THBEPCUBHOTO OTOOpaKEHUsI pe3yJIbTaTa ONeparyi.

e pykosaTkamu Beprtuk. L) POSITION , Bepruk. L) SCALE , lopus.

i POSITION, Topus. £ SCALE om0 OTpEryJupoBaTh OTOOpa)K€HHE Ha
JKpaHe pe3yJibTaTa OlEpaLHH.
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RIGOL 6. NMpoBeaeHne namepeHnmn

BbricTtpoe npeoopa3zoBanue dypne (FFT)

HpOI/I3BOI[I/ITC$I 6BICTpO€ Hp606p8.30BaHI/IC CDpre CHUTHaJIa 3aJaHHOI'O HMCTOYHHKA, CHI'HaAlI
BPEMCHHOI'O JHaIlla30Ha npeo6pa3yeTc;1 B CUI'HaJI 4aCTOTHOI'O AMAaIla30Ha. HCHOJ’IBSyH 6BICTpBIe
npeoOpaszoBanus Oypbe yJ00HO MPOU3BOIUTH CIEAYIONINE ONEPAIUH:

® HU3MEpPEHUE FAPMOHUYECKON COCTABJISAIONIEN U UCKAXKEHUS B CUCTEME
® U3MEPEHHE XapaKTePUCTUKH MIOMEX B UCTOUHHUKE MOCTOSTHHOTO TOKA
e aHaiu3 KoJebaHuiu

Haxmute MATH| > Pa6Gora, BreiOepure «FFT». Jlamee MOXXHO HacTpOUTh IapaMeTphbl
onepauun FFT.

Ocmumorpamma
YaCTOTHOTO

Ocnuuiorpamma

araria3oHa BPEMCHHOI'O

Jana3oHa

Bepruxansnas Topuzonransuas  |Yactora IentpanpHas
aMIUTUTY A mIKama nuckperm3anuu FFT |dactoTta

1. Bb10op ncTouHnka

Haxxwmure 3xpannyto kinasuily Bei6op mcrounmnka, Boioepute HyKHbIM kaHasl. MOKHO BBIOpaTh
CHI, CH2, CH3 unu CH4.

2. Bp10op pyHKUMH-OKHA

Hcnonp3ys (QyHKIUIO-OKHO, MOXXHO 3((GEKTUBHO YMEHBIIUTH 3PQPEKT YTEUKH YaCTOTHOTO
cnekTtpa. B ocummnorpage cepun DS6000 cymectByer 4 Buna okoHHbix ¢(ynkiumii FFT. Hx
0COOEHHOCTH M TIOAXOISAIINE JUIS UX MCIIOJIb30BAaHMS OCIMIIIOTPAaMMBI Pa3InYaloTCs. Y YUThIBas
3TO W HYXHO JenaTh BbeIOOp ¢yHKimu. Haxxmure skpanHHyo KinaBuily @YHKHHSI-OKHO,
BBIOCpUTE HYXHYIO (YHKIIHIO, O yMosrdaHuto 310 «IIpsmoyronsauk (Rectangle)y.

Tabn. 6-1 OxoHHbIE QyHKIUU
4
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6. MpoBeaeHne nsmepeHnn RIGOL

DOyHknusa-okHO  OcobeHHOCTH IMoaxoasmas Jifi {: U3MepeHH
oCHHJJIOTpaMMa

[Ipamoyronbauk  Hawunmyumee — paspemenne 1o HeycraHoBuBmIMecs WM — KOPOTKHE
(Rectangle) 4acToTe WMITYJIbChI, YPOBEHb CHTHajla JI0 U
Moclie Takoro WMITyJbca TMPUMEPHO
Hamxynmee — paspemeHue 10 .
OJIMHAKOB;

aMIUIATYIe
CunycouganbHbIi CUTHAJ MOCTOSHHOU

IToutn HET OTJIMYHUU oT o
aAMILTUTY 1Bl C OYEHb IJIOTHOH

MOJIOKEHUsT  0e3  IpUMEHEHUus

4acTOTOM;
OKHa
Cityyaiinbie MOMEXHU MOJIOCHI
MPOITY CKaHUs c MEJJIEHHO
M3MEHSIOIHUMCS CIIEKTPOM BOJIH.
OxknHo XanHuHra OTHOCHUTEIBHO xopoiree CHHycOWAalbHBIE, TEPUOJUYECKUE H
(Hanning) paspelnieHue mo 4acToTe Y3KOIOJIOCHBIE CITy4alHbIE TOMEXHU.
OTHOCUTENBHO IJI0X0€

pa3pelleHue Mo aMIUIUTY e

Okno Xsmmunra Paszpemienue o yactore HeMHoro HeycTaHoBUBIIMECS WM KOPOTKHE

(Hamming) JydIle, YeM y OKHa XaHHUHTa WMITYJIbChI, YPOBEHb CHTHajla JI0 U
Moclie Takoro HMITyJbca CHIJIBHO
OTITUYAETCA.

Oxkno bmkmana Hawunmyumee — paspemienre 1o OJHOYACTOTHBIE  CUTHAJbI,  BBICIIAS
(Blackman) aMILIUTYIe rapMOHUKA.

Haunxynmee  paspemienue 1o
4acToTe

3. Hacrpoiika cioco6a oToOpakeHust

Haxxmure okpanHyro kinaBuiny Hacrpoiika cmoco6a oToOpaseHusi, BbIOCpUTE DPEXKHM
«Pa3nenennslii 3xkpan» (10 ymondanuio) uin «I1oiaHbIi sKpan».

Pa3nienenHblil 5KpaH: KaHal UCTOYHMKA U pe3ynbTaT onepaiun FFT oroOpaxkaroTcst B pa3HbIX
OKHaX 9KpaHa, BPEMEHHOW U YaCTOTHBIM JMaIa30Hbl CUTHAJIa IOKAa3bIBAIOTCSl OUEHB HATJISIHO.

[TonHbIil 5KpaH: KaHal UCTOYHMKA M pe3yibrar omnepauuu FFT oroOpaxaroTcs B OHOM OKHE
9KpaHa, MOXKHO 00Jiee YeTKO BUAETh YaCTOTHBIN CIIEKTP, IPOBOIUTH 00JIee TOUHBIE U3MEPEHHUSL.

BHuMaHue: npyu OCyIIECTBICHUM MAaTEMAaTHYECKUX OIEpalvil B TEKyLIEM KaHale B PEKHUME
FFT moxHO nepekntouars pexuMsl «Pas3neneHHsiil dakpan» U «llomHbIM 3KpaH» Ha)KaTUEM Ha

pykosTky I'opus. L) SCALE
4. Hactpoiika macmrada no BepTuKaIu
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B nponecce nzmepenuii FFT eaquHunbl 1eneHnil TOpU30HTaIbHONW OCH U3 BPEMEHHBIX MEHSIIOTCS
Ha dYacToTHble. MacmTa0 W TOJOXXKEHUE IO TOPU3OHTAJIBLHOW OCH MOXHO pEryJHupoBaTh

pykoaTkamu ['opus. L) SCALE , TNopus. i POSITION

Enqununeit neneHuss BepTUKANIBHOM ocu MoxkeT ObiTh Ab wimm Vrms (B cpemH. kBazp.
HanpsokeHus). 1b U Vrms mpuMeHSIOTCS [Isi COOTBETCTBEHHO JIOTapU(MUYECKOTo crocoda
O0TOOpaXeHHsI U JIMHEHHOTo crocoba oToOpakeHHs pa3Mepa aMIUIMTYAbI 10 BepTukaiu. Ecnu
HE00X0MMO 0TOOpa3uTh 4acTOTHBIN criekTp FFT B OTHOCHTENBHO OONBIIOM JUHAMHYECKOM
UHTEpBAJIE, PEKOMEHAyeTcs Hucmosb3oBath Ab. HaxaB skpanHyro knaBumy Macmrad mo
BEPTHUKAJIM, MOXXHO BBIOpaTh HYXHYIO E€IUHUILy H3MEPEHHS, M0 YMOJIYaHHIO 3TO Vrms.

Pykosarkamn Beprtuk. L) SCALE Bepruk. = POSITION om0 HaCTPOUTH
II0JIO’KEHUE 110 BEPTUKAIM U 3HAYCHUE aMILIUTY /bl IO BEPTUKAJIH JUUIs 4acTOTHOTO crnektpa FFT.

IHonckaska

e Hanuuune MOCTOSAHHOW COCTAaBIISIIOIIECH TOKAa WJIM OTKJIOHEHHH B CUTHAJE MPUBEIET K
OIIMOKE UM OTKJIOHEHUIO B cocTaBisomux ocumuiorpaMMbl FFT. UToObl yMeHBIIUTD
MOCTOSIHHYIO COCTABJISIFOIIYIO TOKA, MOXXHO BBICTaBUTHh B MEHIO « THI CBSI3M KaHaJa»
pexuM «CBsI3b IO IEPEMEHHOMY TOKY» Il HCTOYHUKA.

e YroO0KI YMCHBIINUTD cnyqaf/’IHHe IIOMCXHU MOBTOPAIOIICTOCA UJIKW OAWMHOYHOI'O UMITYJIbCA,
a Tak)Ke YaCTOTHOM COCTAaBIISIONICH HaJIOXKCHHUA, MOKHO BBICTaBUTH IJIsA ocunnnorpa(ba
PEXKUM «MGTOI[ IMOJIYUYCHHS BbIPpaBHUBAHHEM) B MCHIO «MeToabl MOoJIy4Y€HUs
OCIHUJIJIIOTPAMMBbD).

Jlornueckue BLIYHCJIEHUS

[Tpou3BoasATCS JOTMYECKHE BBIYUCICHUSA MO TOYKAM 3HAYCHHs] HANpPsHKEHUH OCHMIIIOrpaMM
3aJJaHHBIX HMCTOYHUKOB, pe3yJbTaT BBIBOAUTCS Ha SKpaH. B mporecce 3Toil omepamuu, eciu
3HAUEHUE HAMPSDKEHUS KaHalla MCTOYHUKA TPEBHIIIAeT YCTAaHOBIEHHOE MOPOrOBOE 3HAYEHUE, TO
3TO COCTOSIHME COOTBETCTBYET JIOTMUECKOH «1», B MPOTHBOIOIOKHOM CIIy4ae — JIOTHYECKOMY
«0». Hike mokaszaHbl paclipoCTpaHEHHbIE CIIOCOObI JOTHUECKUX BBIUYUCIICHHI:

Taoi. 6-2 Jlornyeckue BEIYUCIIEHUS

Onepanus Onucanue
n Pesynbrartsl norndeckont onepannu M Hag AByMst ABOMYHBIMU YUCIIAMM:
AND A B AUB
0 O 0
0 1 0
I 0 0
6
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6. MpoBeaeHne nsmepeHnn RIGOL
I 1 1
nJin Pesynbrarel normyeckon onepamuu MJIM Hag aByms JBOMYHBIMH
OR YHUCIIAMU:
A B AWNIUB
0 O 0
0 1 1
I 0 1
I 1 1
HE Pesynbrartsl torndeckoit onepauuu HE Haj ofHUM 1BOMYHBIM YHCIIOM:
NOT A HEA
0 1
1 0

Hckmouaromee MJIM  Pesynbrarel normdeckoi onepaunu uckmovaromee WMIJIM naxg nByms

JBOMYHBIMH YU CJIaMU:

XOR

A B Awucki UJINB

0 O 0
0 1 1
I 0 1
I 1 0

Haxxmute MATH| - Pa6ota, Beibepute «Jloruueckue Beraucienus». Jlanee:

HaKMHTE HKpaHHYIO KiaBuilly opmyJia BBIMHMCIEHHS, BRIOEpUTE HYXKHYIO (OopMyiy, 1O
yMoJr4aHuo 31o U.

HaXxMuTe 3kpaHHble KiaaBuiu Mcerounuk A u Ucrounuk B, BeiOepuTe HyXKHbIE KaHAJBI.
Mosxno BeiOpate CH1, CH2, CH3 unu CH4.

HaXMUTE HKpaHHyto Kinasuuly I[IpormBoda3a, MOXHO BKIIOUMTh WJINM BBIKIIOYUTH
(YHKIMIO HHBEPCUBHOTO OTOOpa)KEHHsI pe3yJIbTaTa Olepaluu.

pyxostkamu  Bepruk. il POSITION | Beprux. L SCALE , Topus.

L) POSITION T'opus. L) SCALE \oxuo0 OTPETYJIUPOBaTh OTOOpaKeHUE Ha
9KpaHe pe3ysbTaTa OTlepalHH.

HaOXMHTE HKpaHHy0 Kiasuiny IloporoBoe 3HadeHMe A, pyKOSATKOU o BBICTABBTE
IIOPOTOBOE 3HAYEHUE HAMPSKEHUS UICTOYHHKA A.
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e HaxmuTe HKpaHHyto kiaBuiny IloporoBoe 3Hauenue B, pykosTKOI 't-:' BBICTaBbTE
MOPOTOBOE 3HAUCHUE HANPSIKEHUS UCTOYHMKA B.

Beicuiee ucuucienue

B ocuunmnorpade cepunm DS6000 cymiecTByeT omepainus BBICHIMX HUCUYUCICHUH  TI0
MaTeMaTUYeCKUM (PyHKIUSAM, olpesenseMbIM Hojb3oBareneM. Haxmure - Pabora >
«Bpiciee ucumcnenue» -> @opmysa omepauumu > «OTKpBITH», Ha D3KpaHE TMOSBUTCS
PEAAKIUOHHOE OKHO, CM. PUC. HUXKE.

P -

Exp O cH1 +2

Channel

Operatar -+ |
Figure

Bpamenuem pykosarku 0 MOJKHO BBIOpaTh JIt000€ 3HaueHue pasaenos «Kanamy, «DyHkus»,
«Ilepemennas», «CumBoun onepaun» 1 «Lludpay (eciu B HACTOAIUNA MOMEHT OHO MOKET OBITh
BbIOpaHo). [lanee, HaXMHUTE HAa PYKOSTKY, BCe BbIOpaHHBIE IMYHKTHI 0TOOpa3sATCs B OKHE BBOAA,
crpaBa OT Haanucu «BeipaxkeHue».

B mpouecce pemakTHpoBaHUS BBIPAXKEHUS B 000 MOMEHT MOXHO YAAlUTh CHMBOJ,
HaxoJAIIMKCA ClieBa OT Kypcopa B OKHE BBOJA, HA)KATHEM 3KPAHHOW KIIABUIIM YJaJIeHHe.
Takke MOXXHO YyJaJlUTh BCE CHUMBOJIbI, HAXOJAIIMECS B OKHE BBOJA, HAXKATHEM SKPAaHHOU
Ki1aBUIIH OYHCTHTD.

[Tocne 3aBepilieHUs] PeIAaKTUPOBAHUS BBIPAKEHUS HAKMUTE dKpaHHYIo KiaBuiny IlpumeHnenue,
ocumiiorpad Mpou3BeeT ONEPALUIO BEIUUCICHUS B COOTBETCTBHHU C 33aHHBIM BBIPAKCHUEM U
0TOOpa3uT pe3ylbTaT Ha dKpaHe. BHMMaHue: mocne Haxatus kinaBumy IIpuMeHeHHe MEHIO
@opmyJia omepaluMM aBTOMAaTUYECKU 3aKpPOETCs, OJHAKO 3aJaHHOE BbIpakeHue Oyner
OoTOOpakaTbCsl B HIJKHEM YacTU JKpaHa, A COpaBKU. Takke MOXKHO HaXKaThb 3KPAHHYIO
knaBuiry IlpormBogaza, 4TOOBl BKIIOYUTH WM BBIKIIOYHTH (YHKUIUIO WHBEPCUBHOTO
O0TOOpaKeHUsI pe3ysibTaTa Orepar.

Pa3nensl penakiiMOHHOTO OKHa:!
1. BoipaxkeHue

3nech mokasbiBaeTrcs (opMynia, B KOTOPYIO BXOAAT KaHai, (DyHKIUS, MEepeMeHHasi, CUMBOJI
ornepauuu u uudpsl. [yinHa BeIpaXXeHUs orpaHndeHa 64 cuMBOJIaMH.

2. Kanaa

MosxHo BbIOpaTh Mro6o# kanan u3 CH1, CH2, CH3, CH4.
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6. MpoBeaeHne nsmepeHnn RIGOL

3. ®yHkuus

Hwxe npuBenens! ommcanust GyHKuuA. BHHUMaHHMe: yXe CyIIECTBYIONIMHA 37€Ch 3HAK JIEBOU
CKOOKHM «(» mpeaHa3HaueH it y100CcTBa BBO/IA, OH HE SBJISETCS YaCThI0O UMEHH (PYHKITHH.

Tabun. 6-3 OyHKINU

Nmsa Ha3nauyenne
byHkuun
Intg( Bbuucnser wuHTErpan curHaia BBIOPaHHOTO HCTOYHHMKA. VIHTErpupoBaHuEM

OCIUJIJIOrpaMMbl MOKHO BBIYUCIIUTD IUIOIAAb TTOQ HEeH uim SHCPIrrrO UMITYyJIbCa.

Diff( OcymiectBisiercss  AUcKpeTHoe  Aud@epeHurpoBaHUe CHTHajla  BBIOPAHHOTO
uctoyHuka. JludpdepeHnupoBaHueM OCHMWIIIOTPAaMMBbl MOXHO BBIYHCIHUTH €€
MTHOBEHHBIM HAKJIOH.

Log( Brruncnsier HaTypaibHBIN JTorapudM curHalia BBIOPAHHOTO UCTOYHUKA (OCHOBAaHUE
CTETIeHU — KOHCTaHTa €=2.718282).

Exp( Bbluncnser SKCIOHEHTY curHana BblOpaHHOro ucrounuka. Hampumep: Exp(A)
MOJIpa3yMEBAET € B CTENECHU A.

Sqrt( Brruucnser kBagpaTHbIN KOPEHb CUTHAJIA BEBIOPAHHOTO HCTOYHHKA.
Sine( Brruucnser 3HaueHne cuHyca CUTHaJIa BRIOPAHHOTO HCTOYHUKA.
Cosine( Brraucnser 3HaueHNe KOCHHYCa CUTHAJIa BEIOPAHHOTO UCTOYHHKA.

Tangent(  Bblumcisier 3HaueHUE TaHTEHCA CUTHAJIA BHIOPAHHOTO UCTOYHHKA.

4. llepemennast

[Tosnb30BaTens MOXET 3a4aTh HY)KHblEe 3HaueHUs nepeMeHHbIX | m 2. Haxaruem skpaHHOU
kiaBuiy IlepeMeHHasi OTKPBIBACTCS CIIEAYIONIEE MEHIO HACTPOECK:

® [IepeMEHHas: HakaB 3Ty KJIABHUIIY, MOXHO BbIOpaTh MEPEMEHHYIO, KOTOPYIO HY>KHO
3anath («Ilepemennas 1» nnu «Ilepemennas 2»).

® [IIar: HAXaB 3Ty KJIABUIILY, MO>KHO BBICTABHUTb LAl U3MEHEHUS MIPH 3aJlaHUH «MAHTUCCHD»
IpY IOMOIIM BpallAOIIENcss pyKoATkH. 3HadueHusa mara: x1, x0.1, x0.01, x0.001,
x0.0001.

® MaHTHCCA: Ha)kaB 3Ty KJIABMIIY, MOXKHO 3aJaTh 3Hadallue pa3psabl nepeMmeHHol. [Tocie
HacTpoliku napamerpa «lllar» unu mocie HakaTHsl JaHHON 3KpaHHOM KJIaBUIIM MOXKHO
BpallleHUEM PYKOSITKM U3MEHSTh JaHHBIA mapametp. /lnana3oH HacTpouku — oT -9.9999
70 9.9999.

® [I0Ka3aTelb CTENEHU: Ha)KaB ATy KJIABMIIY, MOYKHO 3aJaTh 3HAUCHHE MTOKA3aTeNsl CTENEHH
ocHoBaHus 10, BXozdiero B nepeMeHHyo. /(nana3on HacTpoiiku — ot -9 10 9.
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6. NMpoBeaeHne namepeHnmn

Hanpumep, Hmxecnemyronme HaCTPOMKH COOTBETCTBYIOT 3adaHuio IlepemenHoi 1 3HaueHus

6.1074x10%.

ITepemennas: [lepemennas 1

Mamntucca: 6.1074

TTokaszarennb creneHu: 8

5. CumBoJ1 onepanuu

Huxe onuchiBalOTCS 3HaUEHUS CUMBOJIOB OTIEpAIUA.

Tabn. 6-4 CuMBoOJIBI Oniepanuit

CuMBOJI oniepanuu

+ -k

I ]| &&

Hasunauenue

CuMBoiBl apuMeTUYECKUX Omepaluii: CI0KEHHE, BhIYUTAHUE,
YMHOKEHHE, JICJICHUE

Kpyrisie CKOOKH, UCTIOJIb3YIOTCS s

MIPUOPUTETHOCTHU OIEPALIUH, 3aKIIIOYAIOIIEHCS B CKOOKH

ITIOBBIIIICHU A

OnepaTopLI OTHOIICHUA: MCHBIIC, 6OJ'IBIJ_IC, MCHBIIC HJIM PABHO,
OOJIbIIIE HITH PaBHO, TOXKACCTBO, HC PABHO

CumBodel tornyeckux onepamuii: HE, MJIN, 1

BHuMaHmue: npu JieJIeHNH, €CIIU ISTUTENb PaBeH HYJII0, PE3YJIbTaT JAEJICHUS paBEeH HYJIIO.

6. ln¢pa

MosxHo BeIOpaTh 1Hdpy oT 0 10 9, Touky AecsaTuyHOU IpodH, a Takxke cumBon E. CumBon E

MCIIONb3YeTCs IS BhIpaxkeHus n-oif crenenu 10-tu. Hanpumep: 1.5E3 o3nauaer 1.5x10°,

10
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6. MpoBeaeHne nsmepeHnn RIGOL

ABTOMaTH4YeCKOE U3MEPEeHMe

[TocpenctBoMm ocruutorpada cepuu DS6000 MOXXKHO TPOM3BOIUTH ABTOMAaTHUECKUE U3MEPEHHUS
24-x napaMeTpoB OCHUIUIOTPAMMBI, a TAKKEC OCYIICCTBIIAThL CTATUCTUKY U aHAJIU3 PE3yJIbTATOB
u3Mepenuii. Kpome 3TOro, MoXHO MNpOM3BOAUTH Oo0Jiee TOYHBIE YACTOTHBIE H3MEPEHHUs
MMoCpCACTBOM HaCTOTOMEpA.

4 RIGOL Ly [ e y
o o MENU
@ ~E
oy o
= = MEAS
& —=
& ~D
oy O
& D
8 g
ol 000

ﬁ

BricTpoe n3mMepenne Ha:KaTHEM KHONKHU

Korna ocummnorpad mnpaBWIIbHO MOJCOEIUHEH M OOHApPYKEH BXOJHOW CHUTHAJN, Ha)KaTUEM
KHOIIKH MO>KHO 3aIyCTUTh (DYHKIHIO aBTOMATHYECKUX H3MEPEHHUH OCIHIUIOTPaMMEI,
P STOM OTKpPBIBAETCS cliefyroliee GyHKIIMOHATLHOE MEHIO:

MOHOIMKII: TPOBOAUTCS OJUH LIUKI U3MEPEHUN «IIEPUOAA» U «4acCTOThD»
I CUTHajla TEKyIIero MCTOYHHUKA, pe3yslbTaT M3MEpEeHUl oToOpakaercs B
HIDKHEW 4acTH SKpaHa.

[Momuuukii: MPOBOAATCS HECKOJNBKO LMKIOB HM3MEPEHUH «Imepuoaa» u
«4aCTOTbD» CHUTHajla TCEKYWIEro MWCTOYHHUKA, PE3yJIbTaT I/I3M€peHI/II>'I
0TOOpa)kaeTcsl B HUKHEHN YacTH dKpaHa.

Hapacraromuii nepeqHuil (ppoHT: NPOBOAATCS M3MEPEHHs «UHTEpBaia
HapacTaHUs» CHUTHaja TEKYIIEro HCTOYHUKA, PE3yJbTaT HW3MEpPEHHUH
oTtoOpakaeTcs B HIDKHEH 4yacTH KpaHa.

[MTagaromuii  3amHMid  QPOHT: TPOBOIATCS HW3MEPEHHsS] «HWHTEpBaja
NaJieHUs» CHUTHajda TEKYIIero WCTOYHUKA, pe3yJbTaT HW3MepeHui
0TOOpaxkaeTcsi B HUKHEH YacTH SKpaHa.

11
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RIGOL 6. NMpoBeaeHne namepeHnmn

HN3mepenne ogHOro0 u3 24-x napaMeTpoB OJJHUM HAKATHEM KHONKHU

Haxatuem pacrosniokeHHOH clieBa OT SKpaHa KJIaBHIIU MOXKHO OTKPBITh MEHIO
u3MepeHnii 24-x BHUIIOB TMapamMeTpoB ocuMUUIorpammbl. [lanee, HaxkaThueM COOTBETCTBYIOIIEH
SKpPaHHOW KJIABHILM MEHIO OCYILECTBISETCS OBICTpOE M3MEPEHHE «OJHUM Ha)KaTHEM KHOIIKW,
pe3ynbTaT U3MEPEHHUH MOSBISAETCS B HIXKHEH YacTH SKpaHa.

3HaYKH MMapaMeTpoB HAMpPSHKEHUS M BPEMEHHM CPEIH ITyHKTOB H3MEPEHWH, a Takke IpHQT
pe3yJIbTaTOB MX U3MEPEHUI Ha SKpaHe BCEra UMEIOT TOT JKe LIBET, YTO U TEKYIIUH U3MepsieMblil
KaHaJl ( - BpI00p ucTOYHMKA). UTO KacaeTcs mapaMmeTpoB 3alepKKU U (as3bl, TO UM
BCErJia COOTBETCTBYIOT 0003HaUeHus 3eseHoro 1seta. Hanpumep:

3HAYKU [apaMeTPOB:

Pesynbrarsl u3aMepeHuii:

Freq = 1. 024kHz

= -24. 00us

UL

BuuManmue: eciu pe3yiabTaThl U3BMEPEHUN MOKA3aHbI KakK «*****y 1o 370 03HAYaeT OTCyTCTBUE
BXOJIHOI'O CHUTHaja TEKyIIero M3MEpSEeMOro HCTOYHMKA WM HAXOXKIEHUE pe3yJIbTaTOB
U3MEpPEHUI BHE JCWCTBUTENBHON 00JacTH (CIHMIIKOM OOJBIIOE WIIM CIUIIKOM MaJeHbKOE HX
3HAYEHHUE).

12
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6. MpoBeaeHne nsmepeHnn RIGOL
ITapameTpbl BpeMeHH
Bpewms HapacTanus Bpewms nagenus
1o (I
I ]
| I 1 JIMMTEnHOCTD
! )
: JTUTENbHOCTD | MMITyJTBCa . 90%
I UMy ITBCA : OTPHLATENBHON
: TIONOKUTENEHOM | TOJBIPHOCTH
MOJISIDHOCTH 1
: q 50%
¥ :
1 |
i
: 10%
|
' —
I —
: Tlepuon
|

1. Ilepuon: 310 BpeMs, COOTBETCTBYIOIIEE MHTEPBAIY MEXIY IABYMs TOUKAMHM IEPECEUEHMS

JIMHHUH, COOTBGTCTB}HOHIGﬁ IMOJIOBUHC TIIOPOTOBOIO 3HAYCHHA HAIPSKCHUA W OIBYX JIMHUH

UAYLIUX NOAPsA (PPOHTOB OJJMHAKOBOM MOJIIPHOCTH.

2. YacToTa: BeIMYMHA, OOpaTHAs IEPUOTY.

3. Bpemsi HapacTaHus: BpeMs yBEIMUYEHUS aMIUIUTY bl curHaia ot 10% 1o 90%.

4 Bpemsi majieHus1: BpeMsl yMEHbBILIEHUS aMIUIATY 1l curHana ot 90% no 10%.

5. JuTeJbHOCT, MMITYJIBCA MOJIOKUTEIbHOW MOJSIPHOCTH: BPEMEHHOW HMHTEPBAT MEXKIY

CIEAYIOIHUMH Jpyr 3a ApyroM Todkod 50%-ro 3HaueHUs MOPOrOBOTO HANPSLKEHHUS HA JIMHUU

BOCXOJAIIEro (poHTa MMITyJibca M TOYKOH 50%-ro 3HaueHHs MOPOrOBOrO HANPSKEHHs Ha

JIMHHUH IMaAaromiero (1)pOHTa HUMITYJIbCA.

6. JIMTEJIBLHOCTh HMIYJIbCA OTPULATEJbHON NOJSIPHOCTH: BPEMEHHON HHTEpPBANT MEXKIY

CJIEAYIOUIMMHU JIPYT 3a ApyroM TOoukoil 50%-ro 3Ha4eHHs MOPOTrOBOI0 HANPSDKEHUS HA JIMHUU

nagaromicro (prHTa HUMITYJIbCa U ToukoH 50%-ro 3HAYEHHS MMOPOTrOBOI'0 HAPSAKCHUS HA JIMHUN

HapacTaouero (ppoHTa UMITyJIbCa.

7. KoappuumeHT 3am0THEHHUS IMOJIOKMTEIbHOI0O HMMITYJbCA:

JJIUTCIIbHOCTU MOJIOKHUTCIIBHOI'O UMITYJIbCA U IICPUO/IA.

8. Kod(pduumeHT 3amojiHeHHsl OTPHUATEIBHOI0 HMIIYJbCA:

AJIUTCIIBHOCTU OTPULATCIIBHOTO UMITYJIbCA U ICPUOJA.

PykoBoacTBo nonb3oBatensa DS6000
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6. MpoBeaeHne nsmepeHnn RIGOL

3agepxkka u ¢asa

Ilepuon

&
L |

Hcrouynuk A

—3anepxka [F———

HNcrounuk B

B kauectBe nucrounnkoB A u B MoxeT ObITh BeIOpaH 000 n3 kananos CH1-CH4.

1. 3agep:xka A_"'Bf BpEMEHHas pa3HUIA MEXIY HapacTarolUMU (POHTAMU UCTOYHHKOB
A u B. OtpunarenbHas BeJIMYMHA 3a/I€P’KKU 03HAYAET, YTO HAPACTAIONIUI (POHT UCTOUYHUKA A
MOSIBIISIETCS 32 HAPACTAIOMUM (PPOHTOM UCTOUYHHKA B.

2. 3apepxkka A— Bt BpPEMEHHas pa3HULIA MEXy NaJaloluMu (ppOHTAMH UCTOUHUKOB A U
B. OrpunarensHas BelMYMHA 3aJ€pKKM O3HAYaeT, YTO Magaroluii (POHT HCTOYHHKA A
HOSBIISIETCA 32 MaAloUIMM (PPOHTOM MCTOUHUKA B.

3. ®aza A— Bf . pa3HOCTh (a3, paccuMTaHHAas Ha OCHOBAHUU 3a/EP>KKU A— Bf U
HepuoJia MICTOYHUKA A, BbIpa)kaeTcs B Ipajaycax.

4. ®daza A— Bi . pasHOCTh (a3, pacCUMTaHHAs HA OCHOBAHUU 3aJIEPHKKU A— Bi u
Nepro/ia KICTOYHUKA A, BBIPKAETCS B Tpajycax.

®aza = 3anepxkka/llepuon ucrounnka A x 360°

15
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ITapameTpbl HANIPSAKEHUSA

Bri6poc
MakcuManbHoe ( Overshoot)
3HAYEHHE
(Vmax) M\~
Bepxnee b
RHAUEeHue
IMukosoe | VEOP)
AmMiuutya
3HaueHue

(Vpp)| Hmxnee |(Vamp)
3HAUEHHE

(Vbase)
MuHuMansHOE
3HaYEHNE
- A
(Vmin) -
OTpunaTeTbHBIH
BBIODOC
(Preshoot)

1. MakcuMaJibHOe 3HAYEHHE: BEIIMIMHA HAMPSHKCHHSI, COOTBETCTBYIOMIAsI HHTEPBAITY OT CaMOi
BBICOKOU TOUKH ociuiorpammsel 10 GND («3emitsi»).

2. MuHnMaJibHOE 3HAYeHHUe: BeITMYMHA HAPsHKEHUS, COOTBETCTBYIONIAS HHTEPBAIY OT CaMOM
HU3KOM TOukH ociiuiorpammsel 10 GND («3emitsi»).

3. IluxkoBoe 3HA4YeHHe: BEIWYMHA HAINPSIKEHUs, COOTBETCTBYIOIIAs HWHTEPBAIy OT Camou
BBICOKOM TOYKH OCHUJUIOTPAMMBI 10 CAMOM HU3KOW TOYKH OCIIUJIOTPaMMBI.

4. BepxHee 3HaYeHHe: BEIMUYMHA HAIPSDKEHUs, COOTBETCTBYIOLIAS MHTEpBAIy OT BEpPXHEU
TOPU3OHTANILHOM JIMHUH ocuuiiiorpammel 10 GND («3emisiy).

5. HuxHee 3HAaYeHHMe: BEIMYMHA HAIPSDKCHUS, COOTBETCTBYIOIIAS WHTEPBAIY OT HUKHEU
TOPU3OHTANIbHOM JIMHUM ocuuiuiorpammel 10 GND («3emisy).

6. AMl'[.]'II/ITy}:[aI BCJIMYMHA HAIPSAXKCHUA, COOTBCTCTBYIOIIAA HHTCPBAIY OT BCpXHeP’I
FOpI/ISOHTaHLHOﬁ JIMHUX OCIUJIJIOTpaMMBI 10 HIDKHEH FOpH3OHTaJIBHOI>'I JIMHUW OCHUJIJIOTpaMMBI.

7. CpeaHee 3Ha4YeHHe: cpelHee apU(PMETHUYECKOe 3HAUYEHHUE IO BCEH OCHMUIOrpaMMe WU
BBIOPAaHHOMY Y4aCTKy KaHaja.

Tx

Cpez[Hee 3HAYCHUEC = N , A Xi— 1-Tast TOYKa I/ISMepeHHﬁ, n — KOJI-BO TOYCK I/I3MepeHI/II71

8. CpennexBaapaTuyHoOe 3HAYEHHME: CPEIHEKBAIPATUYHOE 3HAUCHUE IO BCEU OCHUIIOTpaMMe
WM BHIOPAHHOMY Y4YacTKy KaHala.

| n

B

| i=1
| . ) )
RMS = \ N, rae Xi — 1-Tast TOYKa U3MEPEHNHN, N — KOJI-BO TOYEK U3MEPEHUN

16
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9. BbIOpoc: BeIMYMHA COOTHOIICHMS Pa3HUIBI MAaKCHUMaJIbHOIO W BEPXHETO 3HAYCHMI
OCHMJUIOTPaMMBbI U aMIUTUTY L.

10. OTpunareabHbIii BLIOPOC: BEJIUYMHA COOTHOIICHUSI PAa3HUIIBI MUHUMAJIBHOTO M HUKHETO
3HaYEHHUH OCHMIIJIOTPAMMBI M AMILITUTY JIbL.

17
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IIpouune napameTpsl

l. Ilnomaab: 1iomans Bced OCHWUIONPAaMMblI B TNpEleNax 3KpaHa, eAMHMIA
U3MEepeHusl — BOJbT-ceKyHAa. Ilmomians, 3amepeHHas Bbillle HyJEeBOM 0asbl (CMEIIEHHE IO
BEpPTHKANIM) — TIOJOXKUTENbHAsA, HUXKE — OTpullaTeNbHas. M3MmepeHHas IUIOUIaAb €CTh
anrebOpandeckas CyMMa IUIOIIaiel BCei OCHMILIOTpaMMBI B IIpeiesiax dKpaHa.

2. Inomans mepwmoaa: IUIONIAAL IEPBOTO IMEPHOAA OCIMUIOTPAMMBI Ha JKpaHE,
eIMHUIIAa U3MEPEHUs — BOJbT-CeKyHa. [lnomanp, 3aMepeHHas BbIIIe HYJIEeBOH 0a3bl (CMeleHne
1o BepTI/IKaJ'H/I) — HOJIOKUTCIIbHAA, HUKC — OTpULATCIbHAA. I/I?)MepeHHa}I miomanab €CTh
anreOpanyeckas CyMMa IUIOIIAACH BCETo Ieproaa. BHMMaHHWe: eclM pacroyiOKEHHBIH Ha
JKpaHe Y4YacTOK OCHWJIIOTPaMMBI KOpOdY€ OJHOTO Mepuojia, M3MEpPEHHAas IUIOIAIb IEePHOAa
OyzleT paBHATHCS HYJIIO.

18
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HN3mepeHue 4acToTOMEpPOM
[TocpencTBOM BCTPOCHHOTO B JIaHHBIM oOcHWuIorpad dYacToromMepa MOXKHO 0Oo0jiee TOYHO
3aMEpPATh 4aCTOTY BXOJHOI'O CUT'HAJIA.

Haxwmure - Yacroromep, BrIOEpUTE B KaueCTBE M3MEPSIEMOr0 UCTOUYHUKA JHOO0H U3
kaHanoB CH1-CH4. Pesynbrarel m3aMepeHuil OyqyT OTOOpa)kaTbcsi B MPABOM BEPXHEM YIITY
JKpaHa, M0 LBETY 3HauUKa MOXHO IOHATh, B KAKOM KaHaJle MPOU3BOJATCS TEKYILUE U3MEPEHUS.
Ha puc. Hi>ke mokaszaHbl pe3ybTaThl YaCTOTHBIX U3MEpPEeHUI BXxoaHOoro curHaina CHI.

Br16opom «OTKITIOYUTEY» BBIKITIOYAETCS (PYHKIIUS H3MEPEHHIA TIPY TIOMOIIM YaCTOTOMEDPA.

Hacrpoiika uzmepenui
1. BeiGop ucrouHunka

Haxmure MEAS| > BpI00p HCTOYHHMKA, BHIOCPHTE HEOOXOIWMBIA IS M3MEPEHHHA KaHa
(CH1-CH4 umn MATH). LlBer 3HaukOB mapaMeTpoOB MEHIO, OTKPHIBAEMOI'O PacIOIOKEHHON
ciesa ot 9kpana kHonkoit MENU|, moMeHsieTcsl B COOTBETCTBUH C BEIOPAHHBIM MCTOYHHUKOM.

2. JIlnanazoH U3MepeHHit

Haxxmure MEAS| > Jlnana3oH u3MepeHuii, Boioepute «OkpanHas o0nactey» win «KypcopHas
obnactey». Ilpu BeiOOpe pexxuma «KypcopHas o06macTh» Ha dKpaHE MOSBSTCSA JBE KYypCOPHBIE

auHuM. B atom pexxume nocie Haxkatus Cursor A u Cursor B, ucnoib3ys pyKosTKy U ,
MOKHO PpEryJupoBaTh IIOJOKEHHUE OOEUuX KYpPCOpPHBIX JIMHUN MOOYEPEIHO, TEM CaMbIM
yCTaHABIIMBas JUAINa3oH M3MepeHui. Takke MOXKHO, HaKaB dKpaHHyIo kiaBumry Cursor AB,

UCIIOJIB3YS PYKOSTKY 0, PEryIupoBaTh MOJO0XKEHNE 00X KYPCOPHBIX JIMHUN OJTHOBPEMEHHO.
Buumanue: Bbl MOXeTe MEpeKIouaTh TEKyUIMA KypCcOp HaXKaTUEM Ha PYKOSITKY.

19
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3. Hactpoiika usmepenuii 3aepxku

3agaroTcs UCTOYHUKUM A W B 11d npoBeAeHUs U3MEPEHUN 3a7eprKKU A_"'Bf 1 3aJEPKKH

A—B¥.

Haxwmure MEAS| - Hacrpoiika usmepenuii > Tun HacTpoiiku > «3anep:kka», 3aTeM M0CIIe
Haxatuss Mcerounmk A u HMcerounmk B mnooudepeHO yYCTaHOBHTE JBa HCTOYHHMKA st
npoBeaeHus n3mepenuit 3aaepxku (CH1-CH4).

4. Hactpoiika uamMepenuit gpassl

3anaroTcs UCTOYHUKU A U B 11 npoBenieHust usmepeHuit (asbl A— Bf u (asbl A— Bi

Haxmure MEAS| > Hacrpoiika usmepenuii > Tun Hacrpoiiku > «®aszay, 3areM Iocie
Haxatuss Mcrounuk A u Hcerounmk B mnoouepenHo ycTaHOBUTE [Ba MCTOYHHMKA IS
nposeaeHus uamepenuit pasel (CHI1-CH4).

5. Hactpoiika nsmepenuii nopora

3amaercss DJIEKTPUYECKUH YPOBEHb [0 BEPTUKAIU (B MPOLIEHTHOM COOTHOLIEHUH) MAJIs
MPOBEJICHHUST M3MEPEHUI B aHAJIONOBOM KaHaje. HacTpolika moporoBoro 3Ha4yeHUs BJIMSET HA
MU3MEPEHHsSI BCEX MapaMeTPOB BPEMEHH, 3aJIePKKU U (a3bl.

Haxwmure MEAS| - Hacrpoiika usmepenuii > Tun Hactpoiiku - «Ilopor». lanee:

® HAXMUTE SKpaHHYIO KiaBuily BepxHmii mpemesi, pyKosTKoH 0 YCTAaHOBHUTE 3HAUYCHHE
BEpXHero mnpenena. Ecinu BepxHee mpenenbHOE 3HAYCHUE IOHU3UTCS OO0 TEKYIIETO
«TPOMEKYTOYHOTO 3HAYCHUSY, «IIPOMEKYTOUHOE 3HAYCHHUE)» aBTOMATHYECKH TTOHU3UTCS,
yTOOBI €r0 BEIMYHMHA ObLIAa MEHBIIE BEIUYMHBI BCPXHECTO Mpcaciia. Ilo YMOJIHYaHUIO
BEpXHee npeenbHoe 3HaueHue — 90%, nuana3zoH HacTpOUKH — oT 7% 10 95%.

e Ha)XMHTE IKpaHHY!O0 KiaBuuly [IpomexyTouHoe 3HAUEHHE, PYKOSITKOM o YCTaHOBUTE
IPOMEXYTOUYHOE 3HAYEHHE. DTO 3HAUEHUE OTPAaHUUYMBAETCS «BEPXHUM IMPENEIOM» U
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6. MpoBeaeHne nsmepeHnn RIGOL

«HWKHUM npenenom». Ilo ymomuanuro mpomexytoyHoe 3HaueHue — 50%, nuanazoH
HacTporku — ot 6% 10 94%.

e HaXMHTE 3KpaHHYIO KiaBuily HuakHuil mpeaes, pyKosTKon 0 YCTAaHOBUTE 3HAYCHUE
HIDKHETO mpenena. Ecnu HIDKHee NpenesnbHOe 3HAYeHHE YBEIHMYHUTCS 10 TEKYILETOo
TPOMEXYTOYHOTO  3HAYEHUS»,  «IIPOMEXKYTOUHOE  3HAUCHHE»  aBTOMATUYECKH
YBCIIUYIUTCA, yTOOBl €r0 BEIMYMHA Oblia OOJIBbIIE BEIWYMHLI HHKHETO npeacia. ITo
YMOJYaHUIO HUXKHee mpenenbHoe 3HaueHue — 10%, nuamazoH HacTpoiku — oT 5% 1o
93%.
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Ynajnenue usmepeHun

Ecnu yxe OTKpBIT OJWH WJIM HECKOJIBKO MapaMeTpoB U3 24 BHIOB HU3MEPAEMBIX, TO MOMXHO
((Y,HaJ'II/ITB» mm «BoccTaHOBHTH HUCXOJHOE COCTOAHHUC) IICPBBIX IIATH IMapaMETpPOB. Taxoke
MO>XHO «yI[aJ'II/ITB)) nii  «BoccTaHOBUTH HCXOOHOC COCTOAHUC) BCEX YK€ OTKPBITBIX
napamMeTpoOB. Buumanue: NEPBLIC IIATH MAPaAaMETPOB OIIPECACIAOTCA HCXOAA M3 TIOpAJKa HUX
OTKPBITHSA, STOT MOPAAOK HC MCHACTCH, AAXKE CCJIN YAAJICH OJWH WM HCCKOJIBKO MapaMCTpPOB.

Haxwmure - Yaanenne msmepenmii > Ilapamerp usmepenusi n. «Yaaaure» WIH
«BOCCTAHOBUTE HCXOJHOE COCTOSHHME» HYXHOro mapaMerpa. llpym «ynamenum» wWiu
«BOCCTaHOBJIEHMH B UCXOJHOE COCTOSHHUE» IapaMeTpa Pe3yabTaT M3MEPEHUM B HUKHEH 4acTH
9KpaHa OyJIeT CJIBUraThCs HAa OJMH IHKT BOPABO MM BJIEBO.

Haxmure MEAS - Vaanenue wusmepenmii —-> Bce mapamerpsl. «Yjpamure» win
«BOCCTAHOBHUTE HCXOJHOE COCTOSTHUE) BCEX OTKPBITHIX TaPAMETPOB.

BHumaHue: HaxxaB U yaepkuBas kinasuiry MEAS|, MoHO ObICTpO yJaJIUTh WK BOCCTAHOBUTH
HCXOJHOE COCTOSTHUE BCEX OTKPBITHIX 1apaMETPOB.
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KommniiekcHoe u3mepenue

IocpencTBOM (yHKIMH KOMIUIEKCHOIO H3MEPEHHS MOKHO M3MEPHUTh BCE IIAPAMETPBI BPEMEHHU U
HAIpsKEHUsT TEKYLIEro MCTOYHUKA (KaKAbIM MCTOYHUK MMeeT 20 M3MepseMbIX MapaMeTpoB,
MOHO IPOU3BOIUTH OJHOBPEMEHHBIC U3MEPEHUS MATH UCTOYHUKOB), PE3YJIbTAT OTOOPaXkaeTCs
BBEpXYy dkpaHa. Haxmwure - KomiulekcHOe M3MepeHHue, BKIIYWTE WIH BBIKIIOYHUTE
(GyHKIMIO KOMIUIEKCHOTO u3MepeHus. Haxap skpanHyro kinaBuiry MCTOYHMK KOMILJIEKCHOIO

H3MepeHMusl, PYKOSITKOM o BbIOepuTe HYy X HBIM KaHan (CHI-CH4 u MATH).

e B pexume «KommuekcHoe wu3MepeHHe» (GYHKIUS H3MEPEHHUH «OIHUM Ha)XKaTUeM
KHOIIKW» - 3 ()eKTUBHA.

® TMoCpeAcTBOM (QYHKIMH «YJaleHUe U3MEPEeHUi» Henb3s YyAaIUTh pe3yJIbTaThl
KOMIUIEKCHOT'O U3MEPEHUS.

0.00%

KommiaekcHoe
HU3MepeHue

TYLNOZIMOH

+Duty ~Duty

N3mepenue
OJTHIM
Ha)kKaTHEM
KHOTIKH
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Cratucrunueckasi QyHKUuUs
[ToacunThiBaeT 1 O0TOOpakaeT TEKyIllee 3HAYCHUE, CpellHee 3HAUYCHHE, MHHUMAIBHOE 3HAYCHHE
(Wi cTaHIAPTHOE OTKIOHEHUE) M MAKCUMAJIbHOE 3HaueHne (WM 3HAYCHUE CUETa).

® HaXMHUTE 2> Cratucrnyeckass (YHKUMSA, BKJIIOUUTE WU BBIKJIIOUNTE
CTaTUCTHUECKYI0 (yHKIMIO. B pexume BKIIOUEHHOH CTAaTHCTUYECKOH (DyHKIUM
HOXMUTEe KilaBuily BblOoOp cucTeMBbl moJAcYeTa, BbiOepUTEe «ODKCTPEMyM» HIIH
«PazHocTb». B pexume «IKkcTpemym» O0TOOpa)karoTcss MUHMMAaJIbHOE U MaKCHMaJIbHOE
3HauUEeHUs, B pexuMe «Pa3HOCTBY - CTAHJAPTHOE OTKJIOHEHNE U 3HAYEHUE CUETA.

Period Cur:l.004ms
g:1.000ms
Min:992. Ous
ax 1. 00Sms
n3MepeHus « IKCTPEMYM)

Feriod Cur:l. 000ms
Avg: 1. 000ms
0 f]f] 0w 2 oo

e Haxwmure MEAS| > HoBblil noacyeT, yi1aauTe JaHHbIE UCTOPUU U MPOBEINUTE HOBBIN

n3Mmepenus «Pasnocts»

IoACYCT.
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HUcTopust uamepeHuu
Ecnu HeoOXoauMo MpOCMOTPETh JaHHBIE MPOBEACHHBIX H3MepeHUi, Haxmute MEAS -

HUctopusi usmepenuii > «OTKpbIThY». JJaHHBIE UCTOPUU OTOOPAKAIOTCS IBYMS CIIOCOOAMH:

rpadguveckoe Hu300pakeHHWe: B BHUAC TpaduKoB OTOOpa)xkaroTcs pe3yJbTaThl Cepuit
U3MEpPEHUI TMOCIEeNHUX BBIOPAHHBIX MapaMeTpoB. MaKCHUMalbHOE KOJHYECTBO
oTOOpaxkaeMbIX mapaMeTpoB — 5. ToukH M3MEpPEHH COSTUHSIOTCS METOJIOM JTHMHEHHON
HUHTEPHOJISALINH.

Tabnuua: B BUAE TaOMUIBI OTOOpa)XaroTCs pe3yNbTaThl MocieAHuX 10-Tu u3MepeHHit
MOCTIEAHUX BHIOPAHHBIX TapaMeTpoB. MaKCHMaabHOE KOJUYECTBO OTOOpak)KaeMbIX
rnapameTpoB — 5.

HcTopus uzmepenuii (rpadpuyeckoe 0TOOpaxeHue):

2
o)
(=]
&

TYLNOZIHOH

MEASURE

HISTORY

0.000 Hz

Freq = 1.000KHz Dlyl+2F = 120.0us

Hcropust m3amepenunii (0ToOpakeHne B BUC TaOTHUIIHI):

a
)
o
&

TVLHOZIHOH

MEASURE

1.000m |1.000m

1.000k |1.000k |1

HISTORY

Dyl 2F (5 (200
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KypcopHoe nusmepenue

Kypcop — 3T0 ropu3oHTanpHash WIM BEpTHKaJbHAs OTMeTKa. Vcmonp3ys Kypcop, MOMXKHO
U3MEPHUTh BBIOPAHHOE 3HAUCHHE 1O OCH X OCHWIIIOrPaMMBbI (Hampumep, BpeMs) u mo ocu Y
(marmpumep, HanpspkeHue). [lepea HagamoM KypcOpHBIX U3MEPEHUH HEOOX0IMMO M0/IaTh CUTHAII
B ocumwuiorpad M TOIY4YHTh CTa0WIbHOE ero otoOpaxeHue. IlocpencTBOM KypCOpHBIX
U3MEPEHUH MOXHO M3MEPUTh BCE TIApaMETphl, H3MepsSeMble TOCPEACTBOM  (DYyHKIHH
«ABTOMATUYECKUE U3MEPECHHUS.

Haxxmute knaBummm pynkimonanbHoro meHro nepeaneit manenu (CURS| > KypcopHblii peskuM,

PYKOSITKOU 0 BBIOEpUTE HYXHBIH pexuM (IO YMOJYAHUIO KypCOPHBIH PEXUM OTKIIOYEH).
Haxatuem Ha pyKOSITKY MOJATBEPIUTE BHIOPAHHBIN PEeKUM. MOXXHO BBIOpATh: PYYHOH PEKUM,
PEXUM OTCIICKUBAHNS, ABTOMATUYECKUI PEIKUM.

)
|

[FIBOL 50t mrmmeer e o |

¢
|
|

©
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QEHT? :
o 010 «
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PyuHoii pe:xxum

B sTOM pexume nosiBUTCS napa KypcopoB. Bel MokeTe BpyuHy!o 3a7aTh ABa 3HaueHus X (Ui Y)
ocuuiiorpaMmsl ycrtaHoBieHHoro ucrounuka (CH1-CH4 unu MATH) KypcopHBIX U3MepeHHi,
npupameane X MeXIy KypcopaMmu (WM TpHUpalieHue Y), a TakkKe BEeIMYHMHYy, OOpaTHYIO
IIpUpALLECHUIO X.

Haxwmure CURS| > Kypcophblii pe:xkuM > «PydHOl pexum», BKIIOYUTE PYHKIHIO PYyYHOTO
pexxuma Kypcopa. Pe3ynbrarsl namMepeHuit 0yyT oToOpa)kaThCsi B JIEBOM BEPXHEM YTy SKpaHa
B CJICAYIOIIEM BUJE:

J2us

a00us
1A= 1.280kHzZ

e 3HayeHHe Ha ocu X WU Y, COOTBETCTBYIOLIEE MOJ0KeHuIo Kypcopa A (CurA): 3HaueHue
X OTCUUTBIBAETCS OT IOJIOKEHUS 3aIlyCKa, 3HaYeHHE Y — OT TOUKH 3a3€MJICHHUS KaHala.

e 3HaueHHe Ha ocu X WK Y, COOTBETCTBYIOIIEe MoJiokeHHIo Kypcopa B (CurB): 3nauenue
X OTCUUTBIBAETCSA OT IMOJIOKEHHUS 3aIlyCKa, 3HaUYEHHE Y — OT TOUKH 3a3€MJICHHUS KaHala.

® TOPHU3OHTAJHHBIN WM BEPTUKAIBHBIA HHTEpBaTI MeKIy Kypcopamu A u B (AX unu AY).

e BeIMYMHA, OOpaTHAs TOPU3OHTAILHOMY MHTEpBAIy Mexay Kypcopamu A u B (1/AX).

Eciu 310 HEOOXOAMMO, M3MEHUTE MapaMEeTpPbl PYYHOrO PEXHMMa KypPCOPHBIX HM3MEPEHUH IO
HIDKECIIEIYIONIEH cXeMe:

1. Bei0op THIa Kypcopa

Haxxmute sxpannyio kiasuiry Tum kypeopa, Beioepure «X» uinu «Y». Kypcops! tuna X — 310
JIB€ BEpTUKaJIbHbIC MyHKTUPHbIE TUHUHU. OHU YaCTO MCMOIb3YIOTCS U1 U3MEPEHUS TapaMeTpOB
BpemeHu. Kypcopsl Tunma Y — 3TO J1B€ TOpPU3OHTalbHbIE NMyHKTUpHbIE JUHUU. OHU YacTo
HCIOJIB3YIOTCS AJI N3MEPEHMS IApaMETPOB HANPSKEHUS.

2. Bb100p HCTOYHUKA U3MepPeHuil

Haxxmute 3kpaHHylo KiaBuiry Bel0op HCTOYHMKA, BEIOEPUTE OCIIMILIOIPAMMY JJISl IIPOBEICHHS
u3MepeHuil (MOXXHO BBIOpaTh TOJBKO YK€ OTKPBITHIM KaHai). BeiOupaercss ocruuiorpamma
anasnoroBoro kanana (CH1-CH4) wiu pesynbrara marematudeckoil onepauuu (MATH). Eciu
BBIOpaTh «be3 Kypcopay, Kypcop He OyIeT 0ToOpaskaThesl.

3. Boi6op eqununbl usmepenns ocu X (Y)

Ecmu tun kypcopa — «X», HaxxmuTe EqUHUIIA M3MepeHHs MO FOPU3OHTAIHU, BHIOCPUTE «C»,
«I'm», «°» mmm «%o».

e C: ociie BbIOOpa 3TOM €JMHMIIBI BXOJAIIUE B pe3ysbTaThl U3MepeHuil 3HaueHus CurA,
CurB u AX 6ynyT oToOpakaTbcs B CeKyHAaxX, a 3HaueHue 1/AX — B repiax.
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I'u: mocne BBIOOPA 3TOM €AMHUIIBI BXOSIINE B PE3YJIbTaThl H3MepeHHid 3HaueHus: CurA,
CurB u AX OynyT oToOpaxatbes B Tepiax, a 3HaueHue 1/AX — B cekyHaax.

«°»: mocine BbIOOpa 3TOM eTUHMILIBI BXOAALINE B pe3ysibTaThl u3MepeHuil 3HaueHus: CurA,
CurB u AX Oynyt otobpakaThcst B rpagycax. Eciu B 3TOM pekume HaXaTh IKPaHHYIO
kinaBuiry Hactpoiika Kypcopa, TO HE3aBHCHMO OT TEKYIIETO MOJIOKEHUSI KypcopoB A U
B 3nauenune CurA 1yt xe ctaner 0°, CurB u AX —360°, 0o1HOBpEMEHHO B BEpXHEH 4acTu
JKpaHa MOSABATCA JBE HEMEPEMEIIAEMbIE KyPCOPHBIC JIMHUM, SABJIIOIINECS CIIPABOYHBIMHU.
%: mocye BbIOOpa 3TON eIMHUIIBI BXOIAIINE B Pe3yNbTaThl H3MepeHuid 3HaueHus CurA,
CurB u AX OyayT oToOpaxkaThcsi B polieHTax. Eciin B 3TOM pexxuMe HakaTh SKpaHHYIO
knaBuiry Hactpoiika Kypcopa, TO HE3aBHCHMO OT TEKYIIETO MOJIOKEHUSI KypcopoB A U
B 3nauenne CurA Tyt ke ctaHeT 0%, CurB u AX — 100%, oqHOBpeMEHHO B BEpXHEU
4aCcTH OJKpaHa IOSBATCSA JBE HENEPEMEIacMble KypCOPHBIC JIMHUM, SIBISIOIIUECS
CIIPABOYHBIMH.

Ecmm tunm kypcopa — «Y», Haxvmure EQMHMIA H3MepeHHs] MO BEPTHUKAJM, BbIOepUTE
«EnnHAIa U3MepeHusl UCTOYHUKAY, UITU «%0o».

eIMHUIIA U3MEPEHUS] NCTOYHMKA: TIOCIIE BBIOOpA 3TOTO PEeKUMa BXOISIIUE B PE3yJIbTaThI
n3Mepenuil 3Hauenuss CurA, CurB u AY aBTOMaTuyecku NpUMYT €IMHUILY U3MEPEHUS
TEKYIIEr0 NCTOYHUKA.

%: mocye BbIOOpa 3TON eIMHUIIBI BXOJAIIME B pe3ysnbTaThl u3MepeHuil 3HaueHus CurA,
CurB u AY OynyTt otoOpaxarbesi B mpolieHTax. Eciii B 3TOM peknMe HakaTh IKPAHHYIO
knaBuiry Hactpoiika Kypcopa, TO HE3aBHCHMO OT TEKYIIETO MOJIOKEHUSI KypcopoB A U
B 3nauenne CurA 1yt xe craner 0%, CurB u AY — 100%, ogHOBpeMEHHO B BepXHEH
4aCcTH DJKpaHa IOSBATCSA JBE HENEPEMEIacMble KypPCOPHBIC JIMHUM, SIBISIOIIUECS
CIIPABOYHBIMH.

4. PeryaupoBka mojoxenusi kypcopa (BHumanme: B mpeznenax OJHOTO M TOTO K€ MyHKTa

MEHIO MOKHO NIEPEKI0YaTh TEKYLIUN KypCOp HaXKaTUEM PYKOATKH U)

28

peryaupoBaHue Kypcopa A: HaXMHTE 3KpaHHYIO KiaBullly CursorA, pyKosTKOH U
3a/aiiTe MoOJoXKeHue Kypcopa A. B mpoiecce peryaupoBaHus pe3ysibTaThl WU3MEPEHUN
OyIyT U3MEHSThCA B pEATbHOM BpEeMEHH. JlWama3oH peryJIupoBaHUs OTPAHHYCH
npezenamMu SKpaHa.

perynupoBaHue Kypcopa B: Haxxmute skpanHyro kinaBumry CursorB, pykosTkoi 't-}
3aaiiTe MmojokeHue Kypcopa B. B mpouecce peryaupoBaHusi pe3yJsibTaTbl M3MEPEHUN
OyoyT UW3MEHSATbCS B pealbHOM BpeMeHH. Jluama3oH peryiaupoBaHHUS OrpaHUYEH
npeeramMu SKpaHa.

OJTHOBPEMEHHOE pEryJIHpoBaHHEe KypcopoB A u B: HaxmuTe 3KpaHHYIO KIaBUIIY

CursorAB, pykosTkoit 0 OJTHOBPEMEHHO 3a/laiiTe IMoJiokeHue KypcopoB A u B. B
npolecce peryJupoBaHMs pe3ysibTaTbl HW3MEpPEeHUH OyIyT HM3MEHAThCS B PEalbHOM
BpeMeHHU. /l1ana3oH peryiupoBaHus OrpaHUYeH IpeiesiaMH SKpaHa.
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5. IIpakTHYeCKHil NpUMep U3MepeHuit

Ilepnon (AX) mHpsAMOYIrOJBHOIO CHUTHAJa, W3MEPEHHBIH B PYYHOM pEXKUME KypPCOPHBIX
U3MepeHuil, paBeH 1 Mc. DTO 3HaUYE€HHE COBIAJAET CO 3HAUYEHUEM, IMOJIyYEHHBIM MOCPEACTBOM
ABTOMAaTUYECKUX U3MEPECHUM.

H 200.0us - T £ 0.00Y
=
S 5
g e |2
g
Kypcopnsie & 2
=
H3MEPEHUS
ABTOMaTHYECKHE Period = 1.000ns
H3MEPEHUS
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PexuM orciiexxuBaHus

B sToM pexxnme NOSBISAIOTCS OHA UM JIBE Mapbl KypcopoB. MOXHO peryaupoBaTh 3HaUYCHHUS X
U 3HaueHus Y JABYX pa3lIMYHbIX MUCTOYHHUKOB, OTAEIBHO M3MEPSAEMBIX IBYMs MapaMu KypCOpOB
(kypcopsl A u Kypcopsl B). Touku 3amepoB KypcopoB A U KypcopoB B oTnensHO momevarorcs
OpaH)XEBBIM MPSMOYTOJIBEHUKOM U OPaHXEBBIM POMOOM COOTBETCTBEHHO. [IpH ropu3oHTaIEHOM
HepeMEeIeHNH KypCOPOB 3TH 3HAYKH aBTOMATHYECKU (UKCHPYIOTCS Ha ocuuiutorpamme. [Ipu
pacIIMPEHUH WIN C)KaTUU OCLMIUIOIPAaMMBbI IO TOPU30HTANIN JIaHHBIE 3HAUKU OCTAIOTCS B TOUKE,
MIOMEUYEHHOW MU IPU MOCIEAHEM PETYIMPOBAHUH KYPCOPOB.

Haxwvurte (CURS| > KypcopHblii pexuM —> «PeXuM OTClIeKHMBAHUA», BKIOYUTE (YHKIMIO
KypCOpPHOTO cleXeHusl. Pe3ynbraTel n3MepeHuil OyIyT oToOpa)kaTbCs B JIEBOM BEPXHEM YIITY
’KpaHa B CIEIYIOILIEM BUJE:

e 3HayeHHE Ha ocu X, COOTBETCTBYIOIIEE MOJOKEHUIO Kypcopa A (A->X): OTCUNUTHIBaeTCA
OT TOJIOKEHUS 3allyCKa, €JUHMLA W3MEPEHUs — CeKyHJa WIM repl (ocuuuiorpamma,
nonyudenHasi FFT).

e 3HaYyeHHE Ha OCU Y, COOTBETCTBYIOIIEE MOJOKEHUIO Kypcopa A (A->Y): OTCUUTHIBaeTCA
OT TOYKU 3a3€MJICHMs KaHaja, €JUHHULEH H3MEpEHUs SBISIETCS €AMHULA M3MEpPEHMs
TEKYIEro UCTOYHHKA.

e 3HAYyeHHE Ha OCHU X, COOTBETCTBYIOLIEE MONOKEHHUIO Kypcopa B (B->X): orcuutsiBaercs
OT TOJIOKEHUS 3allyCcKa, €JUHMLA M3MEPEHUs — CeKyHJa WIM repl (ocLuuiorpaMmma,
nosrydeHHast FFT).

e 3HAYyeHHE Ha OCHU Y, COOTBETCTBYIOLIEE MONOKEHUIO Kypcopa B (B->Y): orcuutsiBaercs
OT TOYKU 3a3€MJICHMs KaHaja, €JUHHULEH H3MEpEHUs SBISIETCS €AMHULA M3MEpPEHMs
TEKYILEro UCTOYHHKA.

® TOPU3OHTAJIbHBIA MHTEPBAT MEKIY Kypcopamu A u B (AX).

e BeJMYMHA, 00paTHas TOPU3OHTAIBHOMY MHTEpBaly Mexay Kypcopamu A u B (1/AX).

® BEpPTUKAIBHBIA HHTEPBAT MEXIy Kypcopamu A u B (AY).

Ecnm 310 HE0OX0aMMO, M3MEHHUTE MapaMeTPhl PEeKUMA CICKEHUS KYPCOPHBIX W3MEPEHHUH IO
HIDKECIIEIYIONIECH cXeMe:

1. Bb10op ncTOYHMKA U3MeEPEeHUH

Haxxmute skpannyro kinasuiry Kypcop A, BeiOepuTe ocHMLIOrpaMMy B KadyecTBE MCTOYHHKA
u3MepeHuii kypcopa A (MOXHO BBIOpaTh TOJNBKO YK€ OTKDHITHIA KaHal). BwiOmpaercs
ocuuuiorpamMma ananorosoro kaHaia (CH1-CH4) unu pesynpTaTa MareMaTudecko onepanuu
(MATH). Taxxe MoxHO BeIOpaTh «be3 Kypcopay, Kypcop A He OyJIeT UCITOIb30BATHCA.
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Haxxmute skpannyro kinasuiny Kypcop B, BbiOepure ocumiorpamMmy B KauecTBE MCTOYHMKA
u3MepeHnii kKypcopa B (MOXXHO BBIOpaTh TOJIBKO YK€ OTKPBHITHIA KaHai). BwiOupaercs
ocumiorpamma anaiorosoro kaHaina (CHI1-CH4) nnu pesynbTata MaTeMaTHUECKOW onepanuu
(MATH). Takxxe MmoxHO BbIOpaTh «be3 Kypcopa», Kypcop B He Oyaet ncnonb3oBathesl.

2. PeryaupoBka noJiokeHusi kypcopa (BHuMaHue: B mpenenax OJHOTO M TOTO e ITyHKTa

MEHIO MOKHO MEPEKITIoYaTh TEKYLIUI Kypcop Ha)KaTueM PyKOSTKU o)

® peryJaupoBaHHE Kypcopa A: HaOXMHUTE SKpaHHYIO kiaBuiny CursorA, pyKOsSITKOM 't:'
3aJaiiTe MoJjoKeHue Kypcopa A. B mpoliecce peryJupoBaHusl pe3yJibTaTbl U3MEPEHUN
OyoyT UW3MEHSATbCS B pealbHOM BpeMeHH. J[luama3oH peryiaupoBaHHUS OrpaHUYEH
npeenamMu SKpaHa.

e peryaupoBaHue Kypcopa B: Haxmute 3kpanHHyto kinasuury CursorB, pykosTkoit "U'
3a/laiiTe MOJI0KEeHUe Kypcopa B. B mpormecce perynupoBaHus pe3yJbTaTbl U3MEPEHUM
OyayT W3MEHAThCS B peaJlbHOM BpeMeHHU. J[luama3oH peryiupoBaHHs OTpaHUYCH
IIpelenaMy dKpaHa.

® OJHOBPEMEHHOE peryJupoBaHHe KypcopoB A u B: HaxMmuTe 3KpaHHYIO KIIABUILY

CursorAB, pykosaTkoi 0 OJIHOBPEMEHHO 3ajaiiTe nosnoxeHue Kypcopos A u B. B
IpoIecce PerylupoBaHHs pPe3yNbTaThl HW3MEpPEHHH OyIyT HM3MEHATHCS B PEATbHOM
BpeMeHH. /lnana3oH peryJIupoBaHMsi OTpaHUYEH MIpeieaMH dKpaHa.

BHumaHMe: BEpTUKQIBbHBIA KypcOp B PEaJbHOM BPEMEHHU CIEAYET 3a IOMEYEHHOM TOYKOU
(mepemeriaercss BBEpPX-BHHU3 BCJIEJ 32 MIHOBEHHBIMH HW3MEHEHUSIMU OCLMIUIOIPAMMBI).
Bcenencrsue atoro, 3HaueHue Y Kypcopa OyAeT MEHAThCS, 1axe eciid Bbl ero He perynupyere.

3. llpakTHYecKUid MpUMep U3MepeHuil

ITpoBens mamepenus ocumuiorpamm CH1 m CH2 coorBercTBeHHO Kypcopamu A u B, a 3atem
pacLIMpUB UM CXKaB OCLUJIOTPAMMBbI 110 TOPU3OHTAIN, MOXKHO BUJETh, KaK KYpPCOPBI CIEIYIOT
3a IOMEYEHHBIMHU TOUYKaMHU.

KypcopHoe cnexenue (10 paciMpeHus o TOpU30HTAIN):

H 200 ; a0 T £ @ s00my
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RIGOL 6. NMpoBeaeHne namepeHnmn
KypcopHoe crnexenue (1mocie pacuimpeHus o TOpU30HTAIHN):

T 4 @ -400my

&
Q
Q
T

CURSOR

x
3
A
=
1
5
I
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6. MpoBeaeHne nsmepeHnn RIGOL

ABTOMATHYECKHH PEKUM

B stoMm PeXKUME MOABJIIACTCA OAUH HJIM HECKOJIBKO KYpPCOPOB. I/ICHOJ'IL3y5[ aBTOMATHYECKUM
PEKUM KYPCOPHBIX HW3MEpPEHHUIl, MOXXHO H3MEepUTh 1000 u3 24-Xx BHIOB MapaMEeTpOB
OCHHJIJIOTpaMMBI. Hepen HCIIOJIb30BAHUCM [JAHHOTO pPCKHUMa HeO6XO,Z[I/IMO OTKPBITH KakK
MUHMMYM OJHMH TapaMeTp H3MEpEHHi, KOJIWYECTBO KypCOpOB OyleT H3MEHSAThCSA BCIEX 3a
N3MCHCHHUECM KOJIMYCCTBA MapaMCTPOB.

Haxxmure - KypcopHblii pexkumM -> «ABTOMaTHYECKUH pEXHM», Ha OSKpaHe
0TOOpa3uTCA CTOIBKO KYpCOPOB, CKOJIBKO OBLIO OTKPBITO MapaMeTpoOB A H3MEpeHus (Ass
Pa3HBIX BUJOB M3MEPEHUN TpeOyeTcs pa3HOe KOJIMYECTBO KypCcOpoB). BHUMaHuUe: Kypcophl HE
OyayT oToOpa)kaThbCs, €CIIM HE BHIOpaH MapaMeTp U3MEPEHH UM OTCYTCTBYET BXOJHOM CHUTHAal
HCTOYHHKA HSMCPGHHﬁ. HpI/I paCliMpCH WJIH CXKATUHU OCHUTIOIPAMMBI IO TOPU3O0OHTAIA
Kypcop Takke 0y/IeT COOTBETCTBEHHO U3MEHSIThCSI.

Ecnu Brl, mponomkas paboTy, OTKPBUIN €Ille HECKOJIBKO MapaMeTPOB ISl U3MEPEHHUs, HaKaTHEM
sKkpaHHOH KiaBuiy IlapameTp m3mMepeHNsi MOKHO MEPEKIIIOYATHCS MEXTY MSThIO OCIEIHUMU
OTKpBITBIMU MapaMeTpaMH, MpPU 3TOM TEKYLIUil BBIOpaHHBI mapaMmerp OylneT oToOpaskaThes
BHU3Y 9KpaHa C BbIACICHUEM.

Hwxe npuBeneH npakTUYECKWil NPUMEP U3MEPEHHsS B ABTOMATHYECKOM PEXHUME 3aJECPKKH
MEXIy IBYMs KaHaJIaMMU:

&
)
(®]
&

I¢IILHIA
CURSOR

H

2% = 168 Ous]
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

7. JlekogupoBaHue NPOTOKOJIOB

[Tonp30BaTenh TOCPEACTBOM aHalIHM3a MPOTOKOJIOB MOXKET JIETKO OOHApYKUTh OIIUOKH,
HAJIAIUTh TEXHUYECKUE CPEJICTBA, YCKOPUTH TEMITBI Pa3padOTOK JIsl OBICTPOTO ¥ Ka4ECTBEHHOTO
3aBepIICHUS] MHXKEHEPHBIX paboT. [lexoaupoBaHue MPOTOKOIOB SIBISIETCS OCHOBOM MX aHAIIM3A.
Tonmpko aHaMM3 MPABWIBHO JIGKOJUPOBAHHBIX TIPOTOKOJIOB MOXET OBITh TPHHAT Ha
pacCMOTpEHHE, TOJIBKO TMPaBWIBHOE JACKOIMPOBAHWE MOXKET JaTh OoOJblIee KOJIHYECTBO
nHdopmaruu 06 ommobkax. B ocummnorpade cepunm DS6000 cymiecTBYOT aBE IIHHBI s
MPOBEACHUS JCKOAMPOBAHMS JaHHBIX BXOJHBIX CHUTHAJIOB aHAIOroBbix kaHamoB (CHI1-CH4)
pacipoCTpaHEHHBIX MPOTOKOJIOB, BKJIIOYAs MapajlielbHbIe IMHBI (CTaHJApTHAS KOMITJICKTAIHS),
RS232 (omuus), [2C (ommwmst), SPI (ommust), CAN (ommus) u FlexRay (omuus). Tak xak pyHkunuu
JEKOJMPOBAHMS U CIIOCOOBI HACTPOUKH 00€UX IIMH OJUHAKOBBI, B JAHHOM pa3fiesie MPUBOAUTCS
onucanue ToJibko muHbl BUSI.

Nudopmanus 00 omnuusax AeKOJUpPOBaHUS IpejacTaBieHa B mnaparpade «llpunoxenue A:
JIOTIOJTHUTEIIHHBIC MATEPUAIIBI U OTILIUN.

[locne mnpuoOpeTeHHs OMNIMH ACKOAUPOBAHUS OHH AKTHBHUPYIOTCS B COOTBETCTBHH C
uHpopManueit naparpada «Pabdota ¢ onIusIMI».

Coneprkanue pazaena:

JlexomnpoBaHKE JAHHBIX MMAPAIICIIBHBIX IIHH
Hexonuposanue RS232 (onuus)
JNexomupoBanue 12C (omius)
HexomupoBanue SPI (ormms)
HexonupoBanue CAN (ommus)
HexonupoBanue FlexRay (ommwst)
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RIGOL 7. lexoaMpoBaHMe NPOTOKOJ10B

I[CKOI[I/IPOBaHI/Ie JAHHBIX Hapaﬂ.]'le.]'I])HbIX ININH
[TapannenpHas MIMHA COCTOUT U3 JIMHUM CUHXPOHU3ALMU U TMHUU JaHHbIX. Ha puc. Hmke: CLK
— nuHus cuaxponusaiuu, Bit0 u Bitl — 0 u 1 nuHUM naHHBIX.

CLK L

BitD

Bitl

Ocuumnorpad NpoBOAUT BHIOOPKY [JaHHBIX KaHajlla B HapacTalolleM, [aJaloleM HIn
HapacTalolleM U TajarpileM (QpOoHTaX CHUTHala CHHXPOHHU3AIMU, a TaKke B COOTBETCTBHH C
YCTAaHOBJICHHBIM TIOPOTOBBIM JJIEKTPUYECKUM YPOBHEM MPHUCBAUBACT KaXIOH TOYKE JAaHHBIX
3HaueHUE JIoTudecKoi 1 unum noruyeckoro 0.

Haxmute MATH| > BUS1 - Tun nexoaupoBaHusi, BoiOepure «llapannenbHas mmnHay,
OTKpOWTE (PYyHKIMOHATBHOE MEHIO IEKOAUPOBAHUS IaHHBIX MapalIeIbHOM HIMHBI.

1. Hacrpoiika juaun cuaxponusanuu (CLK)

Haxxmute axpannyto kiapuimy Kanaa cumHXpoHu3anuu, Beioepure moodoii kanan (CH1-CH4) B
KauecTBe KaHalla cuHXpoHu3auuu. Eciu BbeiOpath «Her», KkaHam CHUHXpOHHU3AIMU HE
YCTaHABJIMBAETCA.

Haxxmure skpannyio kinaBumry Tum ¢poHTa, BhIOepuTe MepeiHuil HapacTaloUMi (),

3aHUNA ITaJaroInil () WIM HapacTaloluil U TaJaroIui (E) (GpOoHT curxana

CUHXPOHU3AIUH. Ecau xanan CUHXPOHU3AIIUU HC BbI6paH, npu ACKOAUPOBAHUN BBI60pKa 6y):[eT
MMPOU3BOAUTHCA B MOMCHTLIL CKa‘{KOOGPaBHOF O UBMCHCHHA JaHHBIX KaHalia.

2. HacTpoiika TMHMHU JaHHBIX
® HACTpOIKa pa3psIHOCTHU IIUHbI

Haxxmurte dkpaHHyro KiaBully BHTHOCTH IIMHBI, 33JaiTe IIMPUHY AAHHBIX IAapaJUICIbHOU
IIMHBI, T. €. KOJMYECTBO pa3psAoB JaHHbIX Kaxaoro kazapa. Ilo ymomuanuto 310 1,
MakcumaibHoe konuuecTBO — 20 paspsanos (Bit0, Bitl ... Bitl9).

e 3aJaHKe KaHaja JaHHBIX IS KaXKIoro Oura

CHayana Ha)XMHTe SKpaHHYI0 Ki1aBuily Tekymmii OuT, BbIOeprTe OUT, KOTOPOMY HY’KHO 33/1aTh
ka"all. [To ymomuanuto BeiOupaetcs 0. JlmamazoH BbIOOpa BCerJa MEHBIIE Pa3psIHOCTH IITHHBI
Ha 1. Hanmpumep, npu paspsaaoctu 20 moxkHO BeIOpath 0, 1 ... 19.

Janee, HaxxmMuTe 3KpaHHyo KiaBuiry KanaJg, 3analite HCTOUHUK TeKylLIeMy OUTY, BBIOpaHHOMY
B MeHI0 Texkymmi OuT.
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

3. HacTpoiika mopora aHaJIOr0OBOIo KaHaJja

UtoObl pazaenarh B IIMHE JIOTMYECKYr0 1 u jormyeckuit 0 HEOOXOAMMO ISl KaXKIOTO
anajoroBoro kanama (CHI1, CH2, CH3, CH4) 3agaTh MOpOTOBBIN JJIEKTPUYECKUN YpPOBEHbB.
[IpeBblllieHME aMIUIUTYJOM CUTHaja YyCTAHOBJICHHOTO 3HAYE€HUSI COOTBETCTBYeT 1, B
MPOTUBOMOI0XKHOM ciay4ae — 0.

1;’ IToporossrit
| YPOBEHb

0 | 0

Haxxmute skpannyto kinasuinry IloporoBoe 3HadeHue, OTKpOWTE MEHIO HACTPOUKH MTOPOTrOBOIrO
3HAYCHUSI.

KanaJj Boibupaercst kaHall, B KOTOPOM HY>KHO YCTaHOBUTH ITOPOTOBOE 3HAUCHHE.

TTJI (TTL) Haxxatuem nanHo# 3KpaHHOU KiaBuIlK ycTaHaBinuBaeTcsa T TJI ypoBeHb B kauecTBe

MMOPOroBOro 3Ha4YCHUA 3aIdHHOT'O KaHaJ1a.

|KMOH (CMOS)‘ Haxatuem nanHol sxpaHHol knasuin ycraHaBiauaeTcst KMOII yposens B

Ka4ueCTBC MMOPOTOBOI'0 3HAUCHUA 3aITAHHOT'O KaHaJIa.

Haxatnem naHHON 5KpaHHON KkiaBumM ycTtaHaBiuBaercs ECL ypoBeHb B KauecTBe
IIOPOrOBOr'0 3HAYEHUS 33JaHHOTO KaHaJa.

|Be.1mqmla IMOpPOroBoro 3Haqe1ﬂ/m‘ [Tocne HaxxaTHs 3TOM SKPAaHHOW KIIABMIIH PYKOSTKON U

BLI6I/IpaeTC${ MMOpOroBOC 3HAYCHUC, 110 YMOJIYaHHUIO — 0 B.

Buumanue: eciu BBI6paHHOG NOpOTrOoBOC 3HAYCHHUC MNPCBBIIACT AHAINIA30H HaCTpOﬁKH, OHO
ABTOMATHYCCKU OTPAHUYIUTCA 3TU JUAIIA30HOM.

4. Hactpoiika oToOpakeHust

Haxxmurte »skpannyto kinaBumry CHcTemMa cUHCIAeHHs OToOpaskeHusi, BbiOepute ¢opmar
O0TOOpa)KeHUsI IIMHBL: IIECTHAALATEpUYHAs CUCTEMA, JAeCSITepUYHas CUCTEMA, ABOUYHAS cHCTEMa
ni ASCIL.

Haxwmure »skpanHyro knaBuimly CMemieHHe, pyKOSTKOM o peryimpyercs IMOJ0XKEHHE
0TOOpaKeHUsI IIMHBI 110 BEPTHKAJIN.

Haxwmure skpannyro knasuiry Cocrossnme BUS, BkitounTe MM BBIKIIIOUHTE OTOOpakeHHE

IITWUHBI.
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RIGOL 7. lexoaMpoBaHMe NPOTOKOJ10B

5. Cnincox qexoanpoBaHust

Crmcok nexoaupoBaHusi B (opMe TaONHIBI OTOOpa)kaeT JaHHBIC TOCJE JCKOTUPOBaHUS, a
TaK)K€ COOTBETCTBYIOIIME MM HOMEpP CTPOKM W BpeMms. DTO clelaHo A TOro, 4ToObl Mpu
MPOCMOTpE ATUHHOTO CIUCKA JEKOIMPOBAHHBIX JAHHBIX HUYETO HE YIYCTUTh U3 BUA.

Haxwmure sxpannyto knasuily Tadanna co0biThii, BeiOepute «OTKpHITE» (BHUMaHue: naHHbIE
JEUCTBHSI MOYKHO TIPOM3BECTH TOJBKO TpHU pexkume «Bxmounte» B mMeHio Coctrosinue BUS),
BOMUTE B MHTEpPEIC CrHCcKa AEKOAMPOBAHMS, MMOKa3aHHBIN Ha puc. Hke. Ecau x mpubopy
yxe noncoeauHeH USB HakonuTenb, HaxkaB 3KkpaHHyro kiapuiny Ilepemarsb, moib3oBaTelnb
MOJKET OTIpaBUTh Ha BHenTHUI USB Hakonutens ciucok qaHHbIX B popmate CSV.

RIGOL ™ 2 4.0 T £ 0.00

=
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

JexoqupoBanne RS232 (omums)

[TocnenoBarenpHas muHa RS232 coctout u3 nuHuM oTnpaBku AaHHbIX (TX) u nuHUM npuema

naHHbIX (RX).
R Tx
Devicel DeviceB
Tx Rx

B crangapre RS232 ucnonws3yercs «OTpHIAaTEeNIbHAS JIOTHKA», T. €. BBICOKUU SJIECKTPUUYCCKUMA
YPOBEHb COOTBETCTBYET JOTHUeCKOMY 0, a HU3KUIA — JJOTHUYECKOi 1.

0 0 0 0

RS232 no ymon4anutio ucnonb3yeT nopsaaok nepegaun LSB, T. €. mepBbIM nepeaaeTcs: MaaaIImia
out nannbix. [lopsaok ke MSB o3HaudaeT, 4To EpBBIM MEpenaeTcs CTapIIuil OUT TaHHBIX.

@ = D = 2| = =2 = | = @D = Q2 | = Loy
S8 | B|G | R|G|&AR| I S22 | B|IL|E|G ||
t t
Mopsinox |( | SB) Hopanox | (MSB )
OUTOB OUTOB

Ckopoctb B Oonax, ucmoib3dyemas B RS232, BelpakaeT CKOpOCTh Iepenauyd JaHHBIX (3TO
nepelaBaeMoe KOJIMUECTBO OMTOB B CEKYHY).

Pacnpoctpanennsie ckopoctu nepenaun ganueix: 4800 6ut/c, 9600 6ut/c, 19200 6ut/c, 38400
out/c, 57600 6ut/c u 115200 Gut/c.

B RS232 neoOxoauMo 3amaTh CTapTOBBIM OHT, IIUPUHY OWTOB NAHHBIX, NMPOBEPOYHBIN OHUT
(MO>XHO HE HCIIOJIb30BaTh) U CTOMOBBIA OUT KaXJI0T0 KaJpa JaHHBIX.
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butel naHHBIX

1ug uragoldel)
1ug ni9HRodogod] |
1MQ YI990II01))

CraproBblii OMT: ompeneisieT BpeMsl Haudaida nepenauu JaHHbeIX. Hactpoiika IHoasipHocTh
paBHO3HA4YHA 3aJJaHUIO «CTAPTOBOI'O OUTaY.

IupuHa OMTOB JAHHBIX: ONIpEEIIET (PAKTUUECKYIO Pa3psIAHOCTh JAHHBIX KaXI0T0 Kajpa.
IIpoBepouHbIii OUT: UCTIOIB3YETCS U1 IPOBEPKH NIPABUIIBHOCTH MEPEAAYN JAHHBIX.

® HCUCTHAA NPOBCPKA: KOJIMYCCTBO CIUHUIL] ouToB JAaHHBIX U CAUHHIBI IIPOBCPOYHOT'O Oura
JIOJDKHO OBITh HEYeTHBIM uyuciaoM. Hampumep: npu otmpaBke 0x55 (01010101)
MIPOBEPOYHBINA OUT HYKHO BBICTaBUTh KaK 1 JJIs MOMy4yeHHUs: HEUETHOTO YUCIa.

® YCTHaA MPOBEpPKA: KOJIUYCCTBO CAWMHMUIL ouroB JaHHBIX W CAUHUIILI IIPOBCPOYHOI'O 6I/ITa
JOJDKHO OBITh 4YeTHBIM uuciaoMm. Hampumep: mnpu ortmpaBke 0x55 (01010101)
MIPOBEPOYHBIN OUT HY)KHO BBHICTABUTH Kak 0.

® HE MPOBEPATH: MPOBEPOUHBIN OUT B MpoIIecce NMepead OTCYTCTBYET.

Haxvure MATH| > BUS1 -> Tum aexkoaumpoBaHusi, BbiOeputre «RS232», oTkpoiiTe
(GyHKIHOHATIBLHOE MEHIO JeKoaupoBanus RS232.

1. Hacrpoiika kananos TX, RX

Haxxmure sxpannyro knasuinry TX, Beioepure kanan (CHI1-CH4), kotopslii OyaeT sIBISTHCS
KaHaoM oTnpaBku. Eciau BbIOpaTh «OTKIIOUUTH», KaHal OTHPAaBKM HE OyIET yCTaHOBJICH.
Hcnonb3ys 3T0T ke crnocol, ycraHoBuTe kaHan RX. Kpome 3TOoro HeoOXoquMO HacCTpOMUTH
IIOPOrOBbIE 3HAYEHUs BXOAHBIX curHanoB kaHanoB TX u RX. Ilepexirouass pasnensl MEHIO,
noouepeaHo Haxxmute dkpaHHble Kinasuu Iloporosoe 3nauyenue TX u Iloporosoe 3HavyeHue
RX, BBeUTE HYKHbBIE BEITUUUHBI.

2. Hacrpoiika noasipHocTu

Haxxwvure skpannyto xinaBuiry IloasipHocrs, BoiOepute «HopmanbHas» mnu «OOpaTHas», Mo
yMoruaHuio pexxuM «OopatHasy». Ocuusuiorpad Oyaer coOupaTh JaHHbIE B HAPACTAIOLIEM HIIH
najaronieM (GpoHTE COOTBETCTBYIOIIETO KaHajla COTJIaCHO 3TOW HacTpOMKe.

3. Hactpoiika nopsiika nepeaavuu

Haxxmute skpannyro knaBuiny I[lopsimoxk mepeaaum, BoiOeputre «LSB» mmm «MSBy», mo
ymomganuo — LSB.

4. HacTpoiika ckopocTH nepeaadu
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

Haxxmute skpanHyo kinaBumry CKOpPOCTh Tepeaayd, BbIOECpHUTE HYXHYIO CKOPOCTh, IO
yMmosranuto — 9600 ourt/c.

5. Hacrpoiika nakera JaHHBIX

Kak Obuto ommcano Beimie, B RS232 HeoOXomumo 3amaTh CTapTOBBIA OWT, IIMPHHY OWUTOB
JTAaHHBIX, IPOBEPOYHBII OUT (MOKHO HE MCIIONb30BaTh) U CTOMOBBIM OUT Ka)KI0ro Kajpa JaHHBIX.
«CrapToBbIif OMT» yKe 3a7aH «HacTpoiikoil MoJISIpHOCTHY, HUKE OMUCAHBI CITOCOOBI HACTPOMKHU
IpOYUX MapaMeTpPOB:

® HAXMHUTE SKpPaHHYI0 KiaBully BHTHOCTH AaHHBIX, YCTAaHOBUTE UIMPUHY JaHHBIX
KaK10ro Kajapa. MoXHO yCTaHOBUTH 5, 6, 7, 8 win 9, 1o yMosyaHuio 310 8.

® HaXMHTE dKpaHHYIO kiaBuily CTOMOBBIH OUT, YCTAHOBUTE CTONOBBIN OUT, CIIETYIOIINN
B KOHIIE KaXXJIOTO KaJpa AaHHbIX. MOKHO yCcTaHOBUTH | OuT, 1.5 OUT nnm 2 6ur.

e HaXMHTe 3KpaHHyIO0 kiaBuily IIpoBepka 4eTHOCTH-HEYETHOCTHM, BHIOCPUTE YETHBIN
WIM HEYETHBIH Cmoco0 MpOBEpKHU TMepenaBaeMbIX HaHHBIX. MokHO BbIOpaTh «He
npoBepAThHY, «UeTHas npoBepka» wiu «HeueTHas mpoBepkay.

e HaxMmuTe HKpaHHyo kiaBuury Ilaker, paspemmre WM 3ampeTUTE HCIOJIB30BAHUE
CTOMOBOTO CHMBOJIa MaKeTa MpH mepenade AaHHBIX. [Ipy HMCMONBb30BaHMM CTOMOBOTO
CHUMBOJIa TIaKe€Ta HECKOJIHKO KYCKOB JAHHBIX OOBEIWHSAIOTCA HAa OCHOBAaHMHM CHMBOJA
OKOHYAHUS TTaKeTa.

e HaXMHUTE JKpaHHyIO0 KiaBuily CTONOBBI CHMBOJI NaKeTa, YCTAHOBUTE CTOMOBBIN
CHUMBOII MaKeTa MpH nepeaave nanusix. MoxHo BeiOpats 00 (NULL), 0A (LF), 0D (CR),
20 (SP) umu FF.

6. Hactpoiika oToOpakeHust

Haxxmurte »skpanHyro kmaBuinry CHcTeMa CcUYMCIeHHs OToOpakeHusi, BbiOepuTe Qopmar
OTOOpa)KCHUS IIMHBI: MMECTHAIATEPUIHAS CHCTEMa, IeCITepUYHasl CHCTEMa, IBOMYHAs CUCTEMa
nnu ASCII.

Haxwmure oskpanHyio kiaBuiry CMemieHue, pyKOSTKOU o peryimpyercs MOJ0XKEeHHEe
O0TOOpaKeHUsI IIUHBI [0 BEPTUKAIIH.

Haxwmure skpannyro knasuiry Cocrossnme BUS, BkimtounTe MM BBIKIIIOUHTE OTOOpakeHHE

IITWHBI.
7. CIHCOK J1eKOAUPOBAHUS

Crmcok nexkoaupoBaHusi B (opMe TaOIMIBI OTOOpakaeT NaHHBIC TOCIE JCKOIWPOBAHUS B
muHEsIX TX m RX, a Takke COOTBETCTBYIOIIME UM HOMEpP CTPOKH, BpeMs u HWH(pOpManuio 00
omunoOKax. ITO CAENAaHO Ui TOTrO, YTOOBI MPHU MPOCMOTPE JJIUHHOTO CIHCKA JEKOIUPOBAHHBIX
JAHHBIX HUYEro He YMYCTUTh W3 BHJIA. BHHMaHue: ecnu kaHanm RX OTKIIOYEH, B CIHCKE
NEeKOAUPOBaHUs He OyieT oToOpakaTbes HHGOpMaLUs 0 JaHHOW JTMHUU JaHHBIX.

Haxxwmure sxpannyto knasuily Tadanna co0biThii, BeiOepute «OTKpHITE» (BHUMaHue: naHHbIE
JEHCTBUSL MOXHO IPOU3BECTH TOJIbKO IpU pexxkuMe «Bximounts» B MeHI0 Cocrosinue BUS),
BOMIUTE B MHTEpPEiC CIHMCcKa AEKOAMPOBAHMS, MMOKa3aHHBIN Ha puc. Hke. Ecau x mpubopy

7
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yxe noacoequHeH USB HakomuTenb, HaxkaB skpaHHyro kiaBuiy Ilepemarh, mosb3oBaTenb
MOXKET OTIpaBUTh Ha BHemHUM USB HakomuTens Criucok qaHHbIX B popmare CSV.

RIGOL H 1.000n

TFLNOZINO|

Export

EVENTTABLE

8. OTo0paxkenne oIIMOOK NPH JCKOAUPOBAHUH

Ocmumutorpag DS6000 B monHONW Mepe HCHOIB3YEeT pecypchl LBeTa M rpadukd  Juis
3QPEKTUBHOTO OTOOpPaKEHUSI PE3yJNbTAaTOB JEKOJUPOBAHHS IPOTOKOJOB, YTO MO3BOJSET
MOJIL30BATENI0 OBICTPO HAUTH HEOOXOAMMYIO HH()OPMAIIHIO.

Ommbka 3aBepIeHus Kajapa:

OT0 ommnbKa, BO3HUKAIOIIAS PU HEYIOBJIETBOPUTEIHLHOCTH yCIOBUI 3aBepleHHs Kajpa. Ecnu
CTONOBBII OUT ycTaHOBIIEH Kak 1.5, To B ciiydae, Korja oH MeHbIe 1.5, mosBurcs nHpopmanus
00 ommOke KkpacHOro npera (BHUMaHMe: KpacHbIE OTMETKH MOTYT OBITh JIBYX BHJIOB B
3aBUCHMOCTH OT pa3Mepa OpU30HTAIILHONW BPEMEHHOU pa3BepTKu. Eciii BpeMeHHast pa3BepTka

OTHOCHUTCJIBHO MaJia, TO IIOABUTCSA KpaCHas OTMCTKaA ., B IIPOTUBHOM CJIy4ac — I)

Ommbka npoBepKH:

Ecnu npu nexonupoBaHuy 0OHApYXKHUTCS OIINOKA MPOBEPOYHOro OUTa, B OTOOPAKEHUH JTaHHBIX
MOSIBUTCS y4acTOK, BBIJCIECHHBIM KpacHbIM. Hampumep: nepenaromas cropoHa B pexxume «He
NpOBEPATHY, Jekonep B pexume «HewerHas mnpoBepka», BO3HUKAET CleAylomias omnOka
IIPOBEPKHU:

PykoBoacTBo nonb3oBatensa DS6000



7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

(00000100, LSB)

e e R T TR ookt

hh-- im

CeOnpoofon L0101 0000 Cegnogoron

O6HapyxeHa 1 mposepoyHoro Oura

8-mu pazpsaasie manabie 00000100 comepkaT HEUYETHOE KOIMYECTBO «1», IPOBEPOYHBIA OUT
nomxkeH ObIThb «0», omgHako Ha nuHUU TX OOHapyXeH MPOBEPOUHBIM OUT «1», U MOITOMY
BO3HUKAET OIIMOKA MPOBEPKHU.

[Tocne ycranoBku Jnexoxepa B pexuMm «He mnposepsaTs» mnpoBepouHblit OUT — «O»,
JIEKOUPOBaHUE — HOPMAJILHOE:

mlaia

Cu00000 100 o0 010000 D:000001 00

BHuMaHue: eclii MpH JIEKOIUPOBAHWH OJHOBPEMEHHO OOHApy)KaTcsi OMIMOKa 3aBEPUICHHUS
KaJipa ¥ oIrMOKa MPOBEPKHU Kajapa, nHpopmarus o0 ommbkax 0ToOpa3uTCs B IBYX MECTax.
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RIGOL 7. lexoaMpoBaHMe NPOTOKOJ10B

lexonupoBanue 12C (omumus)

[locnenoBarenpHas muHa [2C coctout u3 nuHUM cuHxpoHu3zanuu (SCLK) u nuHuUM naHHBIX
(SDA).

SCLEK

Voo
A2
Device
SDA %

Hrnst

SCLK
SDA LJ

SCLK: 3axBar oOpasuoB curHaioB SDA B HapacTamlieM WIM TaaalmeM (GpoHT

CHUHXPOHHU3AIINH.
SDA: xaHaJ JaHHBIX.

Haxmure MATH| - BUS1 -> Tun jaexoaupoBanmsi, BboiOeputre «I2C», oTKpoiite
byHKIMOHATBEHOE MEeHIO nekoaupoBanus 12C.

1. Hacrpoiika SCLK

Haxwmure skpannyto knasuiry SCLK, Boi6epute xanan (CH1-CH4), koTopblii OyaeT sBasAThCS
KaHaJIOM CUHXPOHM3AIUH.

Haxwmure sxpannyto knasuiry Iloporosoe 3nauenne SCLK, ycraHOBUTE IOPOroBO€ 3HAUEHUE
JUISl KaHAJIa CUHXPOHU3ALUH.

2. Hacrpoiika SDA

Haxxwvure skpannyto xnaBuiry SDA, BeiGepute kanan (CH1-CH4), kotopslit OyneT sBISTBCS
KaHaJIOM JaHHbIX.

Haxxwvute skpannyio kiasuiry IloporoBoe 3Hauenme SDA, yctaHOBUTE IOPOroBOE 3Hau€HHUE
JUIs KaHaJla IaHHbBIX.

3. Hactpoiika oTo0pakeHHUs1

Haxxmure »skpanHyro kmaBuiry CHcTeMa CcUYHCIeHHsI OToOpakeHusi, BbiOepuTe Qopmar
OTOOpa)KCHUS IIMHBI: MECTHAIATEPUIHAS CUCTEMa, IeCITepUYHasl CUCTEMa, IBOMYHAs CHUCTEMa
nnu ASCII.

10
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

Haxxmute »skpanHyro kinaBuiry OCwmenieHue, pyKOATKOMR o pEryJMpyeTcsl MOJIOKEHUE
0TOOpaKeHUsI IIUHBI [0 BEPTUKAIIH.

Haxwmure skpannyro knasuiry Cocrossnme BUS, BkitounTe MM BBIKIIIOUHTE OTOOpakeHHE
IIMHBI.

4. CIUCOK J1eKOAUPOBAHUS

Crmcok nexoaupoBaHusi B (opMe TaONHIBI OTOOpa)kaeT MaHHBIE TOCJIE JCKOTUPOBaHUS, a
TaK)K€ COOTBETCTBYIOILIME UM HOMEpP CTPOKH, BpeMs, HanpasieHue nepenayn, ID u ACK.

Haxxmute sxpannyto kiapunry Tadauua codbiTHii, Boioepure «OTKpHITH» (BHUMaHue: naHHbIE
JENCTBUS MOXHO ITPOM3BECTH TOJIBKO IpH pexxknMe «Bxmounts» B MeHI0 Cocrosinue BUS),
BoiIUTe B MHTEP(EHC CIHCKa IEKOAMPOBAHMS, MTOKAa3aHHBIM Ha puc. HIKe. Eciau k mpubdopy
yxke mnoncoenvHeH USB Hakonurtenb, MOib30BaTENb MOXET OTHpaBUTh Ha BHemHud USB
HaKOIUTENb CITUCOK MaHHBIX B (popmarte CSV.

Export

EVENTTABLE

5. OTo0paxkenne oIIMOOK NPH JCKOAUPOBAHUH

B nauane kanpa ganssix muHb! [2C conepxutces aapecHas nHGopManus. Y4acTOK CHHETO I[BETa
otoOpaxaet anpecHslii ID. Haanuchr «Write» Ha yuactke naHHbIX ID o3Hauaer aapec 3ammcu,
«Read» - agpec uTeHusl.

a
(]
Q
¥

H 20.00u - = = 0 : FC 000y

TYLHOZINOH

11
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RIGOL 7. lekoaMpoBaHue NpPOTOKOJ/I0B

Ecmun ACK HeynoBiIeTBOpUTENIEH, TO HA SKpaHE TIOSIBUTCS clieayromias naopmaius o0 ommoke
KpacHOTO IIBeTa:

2850000000z T EC i o0y

ACK=1

12
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

HexoqupoBanue SPI (omuus)

[TocnenoBarensHas muHa SPI cocrout u3 nuHuM BbIOOpa 3nmeMeHTa mamatu (SS), nuHUM
cunxponmzanuu (SCLK), nuHMM BXoJa [daHHBIX BEAYIIETO YCTPOMCTBA/BBIXOJA JTaHHBIX
BeqoMoro ycrpoiictea (MISO) u nuHUM BXOJa NaHHBIX BEJJOMOTO YCTPOWMCTBA/BBIXOJA TAHHBIX
Benyuero ycrpoicraa (MOSI).

55
MISO MISO SCLk

Host Device
MOSI MOSI

MISO

SCLK SCLK

MOS|

SS: MOXHO BBIOpPAaTh HU3KUN U BBICOKUN 3JIeKTpUUecKre YpoBHU (BHMMaHue: naHHas QyHKIUSA
HE MOXKET ObITh MCIIOJIb30BaHa MpH BeIOOpe pexxuma «OTkimounTh» B MeHi0o Kanaa). Ecou SS
He 3ajzielicTBoBaHa, B mmHe SPI Oynet nmpoBoauThes 3axBaT 00pas3ioB curHainoB MISO u MOSI B
MOMEHTHI CKauKko00Opa3HbIXx n3MeHeHnit SCLK.

SCLK: 3axBat o6pa3noB curHaioB MISO nu MOSI B HapacTaromeM Wi MajaamieM GpoHTe
CUHXPOHM3AIIIH.

MISO: Bxoa naHHBIX BEAYLIETO yCTPOMCTBA, BBIXOJ JaHHBIX BEIOMOIO yCTPOMCTBA, MOXHO
BbIOPATh BBICOKUI MM HU3KUI YPOBEHb CUTHAJIa B KAUECTBE XapaKTEPUCTUKH MOJIIPHOCTH.

MOSI: BbIXOA NaHHBIX BEIYILErO YCTPOMCTBA, BXOJ JaHHBIX BEIOMOIO yCTPOMCTBA, MOXHO
BbIOpaTh BHICOKUIM WJIM HU3KHUM YPOBEHb CUTHAJIA B KAUECTBE XapaKTEPUCTUKU MOISIPHOCTH.

Haxvure MATH| > BUS1 > Tum paexogupoBanusi, BwiOepute «SPI», otkpoiite
($yHKIHOHATIBHOE MEHIO AekoaupoBanus SPI.

1. Hactpoiika SS

Haxxmute skpanHyto kimaBuiry SS, oTkpoiTe uHTEpdeiic HAaCTPONKH JTUHUU BhIOOpA 3JIEMEHTOB
HaMSITH.

e HaxMmHTe dKpaHHyIO kiaBuiny Kamana, BeiOepute kanan (CH1-CH4), xoropsiii Oynet
SIBIISIThCS KaHAJIOM BBIOOpA 371eMeHTOB naMsTu. Eciu BeIOpaH pesxxum «OTKITIOUUTHY, TO
3axBar oOpa3uoB curHaioB MISO u MOSI Oyner npoBOIUTBCS B MOMEHTHI
ckaukooOpa3ubix u3meHenuit SCLK.

® HaXMHTE KpaHHYyI0 KiaBuiy IloasipHOCTB, BbIOEpHUTE BBICOKMI WIIM HU3KUN YPOBEHb
CUTHAJA.

e Ha)XMMHTE IKpaHHY!O kiaBuuly Iloporosoe 3Ha4eHue, yCTaHOBUTE HYKHYIO BETUUHHY .

2. Hactpoiika SCLK

Haxxmute sxpannyto kiasuiry SCLK, oTkpoiite maTEpdEiic HaCTPOWKHM JIMHUA CUHXPOHH3AIIUH.

13
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RIGOL 7. lexoaMpoBaHMe NPOTOKOJ10B

e HaxMmHTe dKpaHHyIO kinaBuiny Kamaj, BeiOepute kanan (CH1-CH4), xoropsiii Oynet
SIBIISITHCS KAHATIOM CHHXPOHHU3AIUH.

e HaXMHTE HKpaHHylo kiaBuily Tum ¢poHTa, BbIOECpUTE, NPU HAPACTAIOLIEM HIH
nanatouieM ¢pponre SCLK Oyner mpousBoauThes 3axBar o0pas3uoB curraioB MISO u
MOSI.

® HaxXMHTe 3KpaHHY!0 KiaBuiry IloporoBoe 3HaueHHMe, yCTaHOBUTE ITOPOTrOBOE 3HAUCHHE
B KaHaJIe CHHXPOHM3ALINH.

3. Hactpoiika MISO
Haxxmute sxpannyto kiapuiry MISO, otkporite naTepderic HacTpoku THHUHM JaHHBIX MISO.

e HaxmHuTe 3KpaHHyl0 kiaBuiry Kamana, BeiOepute kanan (CH1-CH4), xotopslii Oynet
ABIATHCS KaHaoM aaHHbIX MISO. Ecnu BbiOpan pexuM «OTKIIIOYUTB», TO 3Ta JIMHUSL
JAHHBIX HE Oy/eT 3a/1eiicTBOBaHA.

® HaxMHTe 3KpaHHYI0 KiaBuily IloasipHOCTB, BbIOEpUTE BBICOKUMN WIIM HU3KUHA YpOBEHb
CHUTHaJIa.

® HaXMHTE dKpaHHYI0 KiaBuilly [loporoBoe 3HaueHHe, yCTAaHOBUTE HYKHYIO BEJIMUHHY.
4. Hactpoiika MOSI
Haxxmute sxpannyto kiasunry MOSI, oTkpoiite naTepdeiic HacTpoiiku tuauu naaHsix MOSI.

e HaxMmutre 3KkpaHHyro kinaBuinry Kauag, BeiOoepute kanan (CH1-CH4), xotopsiii Oyner
aBnAThCsA kaHanoM gaHHBIX MOSI. Ecnu BbiOpan pexum «OTKIIOUUTEY, TO Ta JTUHUS
TaHHBIX HE OyJIeT 3a1eiiCTBOBAHA.

e HaxMuTe dKpaHHyr0 kiapuiny IloJsipHoCTh, BEIOEpUTE BBICOKHI WM HU3KWK YPOBEHBb
CUTHANA.

¢ HAXMUTC SKPAHHYIO KJIaBUIITY HOpOI‘OBOC SHAYCHUE, YCTAHOBUTC HYXXHYIO BCJIMYUHY.
5. HacTpoiika pa3psiiTHOCTH JaAHHBIX

Haxxmure skpaHHyro KiaBully BHTHOCTBH JAAaHHBIX, 33aJaliTe KOJWUYECTBO Pa3PsA0OB IaHHBIX
KaKJI0TO Kajipa. J{uana3on HacTpoiiku — ot 4 1o 32.

6. Hacrpoiika nopsiika nepeaadu.

Haxwvure skpannyro kinapumry Ilopsimoxk mepesgaum, BbiOepute «LSB» wimm «MSBy», mno
yMom4anuo — MSB.

7. HacTpoiika oToOpakeHust

Haxxmure »skpanHyro kmaBuinry CHcTeMa CUYHCIeHHs OToOpaskeHusi, BbiOepuTe Qopmar
OTOOpa)KCHUS IIMHBI: MMECTHAIATEPUIHAS CHCTEMa, IeCITepUYHasi CHCTEMa, IBOMYHAs CUCTEMa
nnn ASCII.

Haxwmure oskpannHyio kiaBuiry CMemeHue, pyKOSTKOU o peryiupyercs MOJ0XKEeHHEe
0TOOpaKeHUsI IIUHBI [0 BEPTUKAIIH.

14
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

Haxxmute skpannyio kiauinry Cocrosinme BUS, BrirounTe WM BBIKIIOYHTE OTOOpa)KEHHE
[IMHBI.

8. Cnncok qexoanpoBaHust

Crmcok nekoaupoBaHusi B (opMe TaOIUIBI OTOOpakaeT NaHHBIC TOCJIE JCKOIUPOBAHUS B
muaEsIXx MISO u MOSI, a Takke COOTBETCTBYIOIIUE UM HOMEDP CTPOKH, BpeMsl H WH(POPMAITHIO
00 omumOkax. OTO caenaHo s TOro, 4YToObBl TIPH TPOCMOTPE JUIMHHOTO CIHCKa
JIEKOJIMPOBAHHBIX TAHHBIX HUYETO HE YIYCTUTh W3 BUAa. BHuManme: eciu kaHan MISO
OTKJIIOYEH, B CIUCKE JEKOAUPOBAaHUS HE OyleT oroOpaxarbcs MH(pOpMalMs Mo JAHHON JIMHUU
TAaHHBIX.

Haxxmute skpannyto knasunry Tab6annma codbiThii, Beioepute «OTKpbITh» (BHMMaHue: 1aHHBIC
JIEHCTBUS MOXHO TPOU3BECTH TOJBKO Ipu pexxkume «Bxmounts» B MeHI0 Cocrosinue BUS),
BoiinuTe B MHTEpQeEic crnucka IeKOAUPOBAaHMs, MOKa3aHHBIM Ha puc. Hwke. Eciau k mpubopy
yxke noacoenuHeH USB HakomnuTenb, HaxaB 3KpaHHyro kiasuily Ilepemarb, monb3oBaTelnb
MOJKET OTIpaBUTh Ha BHenTHUI USB HakonuTens ciucok qaHHBIX B popmate CSV.

Export

EVENTTABLE

9. OTo0paxenune OIIMOOK NMPH 1eKOAUPOBAHUM

[Ipy HEyAOBIETBOPUTEILHOM CUHXpOHM3alMK B Kaape SPI 1BEeTHOM yd4acTOK 3amoJHUTCS
KpacHbIM 11BeToM. Hanpumep, paspsaHocts — 7 Out, Tun ¢pponra SCLK — Hapacratomumii. Toraa
OLIMOKa JeKOJUPOBAHUS:

Meunsbie 7 our

15
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RIGOL 7. lexoaMpoBaHMe NPOTOKOJ10B

HexonupoBanmne CAN (omumst)
Haxmure MATH| - BUS1 > Tun aexoampoBanusi, Bbioeputre «CAN», OTKpoiite
dbyHKIMOHATBEHOE MeHIO nekoaupoBanus CAN.

1. Bei0op ncroynnka

Haxwmure skpanHyro kinaBuiry Bei6op mcrounmka, BoiOepute kanan (CH1-CH4), xotopsiit
OyIeT SIBIATHCSA KaHAJIOM HCTOYHUKA.

2. Tun curuaJaa
Haxxmute skpannyro kinapuiry THI cMrHaja, BIOEpUTE HYKHBIA THII.

e CAN_H: paxrnueckuii curnan muasl CAN_H.

e CAN_L: dpaxruueckuii curnan mmuasl CAN L.

e uddepennmanbHplii: curHan auddepennuanpHo mmHBI CAN 1pu  coeauHEeHUH
muddepeHIManTpHOr0 MPOOHUKAa M aHAJoroBOro KaHaia. [loMOKHUTENbHBIA MOIIOC
muddepeHnransHoro npoOHuka coenuusercs ¢ nuaueit CAN H, oTpuuatenbHbIil — ¢
munuent CAN L.

3. CkopocTh nepeaavyu curHajia

Haxxmute skpanHyto kiaBuily CKOpPOCTh mepeJadyd CUTHAJIA, YCTAHOBUTE CKOPOCTh CUTHANA,
cornacymouytocs ¢ curianom muHel CAN. MoxHo ycranoButh 100 x6ut/c, 125 xbut/c, 250
kout/c, 400 x6ut/c, 500 k6ut/c, 800 xK6uT/c, 1 MbOUT/Cc MM npousBoiabHOE 3HaueHUe. [locne
BeIOOpa pexxuMma «[Ipom3BosbHOE 3HAaueHHE» HAXKMUTE HKpaHHylo kiaBuiry Hactpoiika,

PYKOSITKOM ‘U‘ BBEJIMTE HYXKHYIO CKOpOcTh. Jlnana3on Hactpoiiku — ot 10 kOut/c 1o 1 Mbur/c.
4. IlonokeHne TOYKH 3aXBaTa 00pPa3l OB CUTHAJIA

Touka 3axBata 00paslmoOB CHUTHAJIa — 3TO TOYKa B Mpejenax WHTepBajia Outa. B 3TOl Touke
ocuuiuiorpad MPOBOAUT BBIOOPKY AAHHBIX SIEKTPUYECKOTO YpoBHsS Outa. IlomoskeHue Touku
3axBara OOpa3lOB CHUTHANA BBIPAXKAETCA MPOLEHTHBIM COOTHOLICHHEM MEXAYy HMHTEpPBajOM OT
Hauasa OuTa 10 TOUKM 3aXBaTa 00pa3lioB M HHTEPBAJIOM BCETO OMTA.

Haxwmure xnasumy IlosnoskeHume 3axBaTta 00pa3moB, pPYKOATKOU 0 BBICTABbTE JJaHHBIH
napamertp. Llar nactpoiiku — 1%, nuana3zon — ot 5% 1o 95%.

1| our

t |

70%
80%

5. Iloporosoe 3Ha4yeHue
16
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

CM. maparpad «/lexkonupoBaHue JaHHBIX MapalIeIbHBIX HIMHY.
6. HacTpoiika oToOpa:keHus

Haxxmute oskpanHyio kinaBunry CHcTeMa cuUHMcIeHUsl 0TOOpaKeHusi, BbiOepute ¢dopmar

OTOOpa)KCHUS IIMHBIL: MECTHAIIATEPUYHASI CUCTEMA, JIECATEpUYHAsi CUCTEMa, IBOMYHAs CHUCTEMa
niu ASCII.

Haxwmure »skpanHyro knaBuimly OCMemieHHe, pyKOSTKOU 0 peryinupyercs IMOJ0XKEHHUE
OTOOpaXEHUsI LIUHBI [0 BEPTUKAIIH.

Haxwvure skpannyio kinasunry Cocrosinue BUS, BrimrounTe WM BBIKIIOUYUTE OTOOpaskeHHUE
LIUHBI.

7. CniMcox J1eKoAMpOBaHus

Cnucok aexkoaupoBaHus B ¢opme TabauIbl OTOoOpakaeT AaHHBIC TOCIE JIEKOIWPOBAHUS, a
TaK)K€ COOTBETCTBYIOIIME UM HOMEP CTPOKH, BpeMs, Kanposselid ID, DLC, CRC n ACK.

Haxxmute skpannyto knasunry Tab6annma codbiThii, Beioepute « OTKphITh» (BHMMaHue: 1aHHBIC
JIEHCTBUS MOXHO TMPOU3BECTH TOJBKO Ipu pexkume «Bxmounth» B MeHI0 Cocrosinue BUS),
BoiiuTe B MHTEpQEiC crnucka IeKOAMPOBAaHMs, MOKa3aHHBIM Ha puc. Hke. Eciam k mpubopy
yxke nonacoenvHeH USB HakonuTenb, MONb30BaTeNb MOXET OTHpaBUTh Ha BHemwHud USB
HAKOMUTEIb CIIUCOK JaHHBIX B popmaTe CSV.

TYLNOZINOH

Export

BUS1

u
=
]
=
g
E
E

8. lexogqupoBanHnbie JanHble CAN

e D xaapa JaHHBIX: OTOOpaXKaeTCsl MICCTHAIIATCPUYHBIM YHCIOM Ha Y4acTKE CHHETO
I[BETA.

e Jlnuna nannbix (DLC): oToOpaskaeTcst Ha y9acTKe KEJNITO-3eJIEHOTO I[BETA.

e Kanp maHHBIX: 0TOOpa)kaeTcs Ha y4acTKE 3€JICHOTO I[BETA, €CJIM NPOUCXOAUT MOTEPS
KaJpa JaHHBIX, TO YYaCTOK 3aIOJTHSIETCS KPACHBIM I[BETOM.

o [luknmmueckass mpoBepka u3obiTouHoctu (CRC): Oynyum paeiicTByromiei, oToOpaxkaercs
Ha y4YacTKe CHHE-3€JICHOTO I[BeTa, NpPH OOHAPYXKCHUHM OIIUOKH  IOSBIISCTCS
npeaynpexaatomas HHhopMaIys KpaCHOTO IIBETA.

17
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H 10.00us 51 D T AN

a
0
Q
3

=
(=]
a
]
o
=
I
E

JnuHa CRC
Anpecnsii ID JAHHBIX Hannble npoBepKa Omnbxa
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

lexonupoBanue FlexRay (omumusi)
Haxmure MATH| - BUS1 > Tun aexoaupoBanmsi, Beioepute «FlexRay», oTkpoiite
byHKIIMOHATBLHOE MEHIO nekoaupoBanus FlexRay.

1. Bei0op ncroynnka

Haxwmure skpanHyro kinaBuiry Bei6op mcrounmka, BoiOepute kanan (CH1-CH4), xotopsiit
OyIeT SIBIATHCSA KaHAJIOM HCTOYHUKA.

2. Bb100p KaHaj1a curHaJjia

Haxxmute skpanHyto kiaBuily Bel6op kaHaja cursaja, BeiOepute kaHan curHana (A wim B),
coryacymomuiics ¢ cursanom mussl FlexRay.

3. Tum cur"aJja

Haxxmure skxpanHHyro kiaBuily THI CHTHAJIA, BBIOCpUTE THUI CHTHAJA, COIVIACYIOIIHUHACS C
mmmHo# FlexRay. Moxno BeiOpats BP, BM u TX/RX.

4. CxopocTh nepegavyu CUrHaJjia

Haxxmute skpannyto kiaBunry CKOpOCTh Nepeiayd CHTHAJIA, yCTAHOBUTE CKOPOCTh CHTHAJIA,
coryacymomyrocs ¢ cursanom musael FlexRay. MoxHo ycranoButh 2.5 Mout/c, 5 M6ut/c nin
10 Mowurt/c.

5. IToo:xeHNe TOYKH 3aXBaTa 00pPa3LoB CUTHAJIA

Touka 3axBara 00pa3lOB CHUTHaja — 3TO TOYKAa B INpejaeiax MHTepBaia Oura. B sTolf Touke
ocumiorpad TPOBOIUT BBHIOOPKY JAaHHBIX 3JIEKTPUUECKOTO ypoBHs Outa. [loiokeHue TOUKH
3axBara OOpa3lOB CHUTHAJIa BBIPAXKAETCS MPOLEHTHBIM COOTHOLIEHHUEM MEXAY HMHTEPBAJIOM OT
Hayayia OuTa 70 TOYKH 3axXBaTa 00pas3IloB M HHTEPBAJIOM BCEro OuTa.

Haxwmure xnaBumy IlososkeHme 3axBata 00pa3loB, pPYKOSTKOU ‘t} BBICTAaBbTE JTaHHBIN
napameTtp. Lllar nacrpoiiku — 1%, nuanazon — ot 5% 10 95%.

1| 6ur

ot |

70%
80%

6. Iloporosoe 3Ha4yeHue
Cwum. maparpad «JlexkoaupoBaHre JaHHBIX MapaeNbHbIX IIHHY.

7. HacTpoiika oToOpakeHust
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RIGOL 7. lexoaMpoBaHMe NPOTOKOJ10B

Haxxmure »skpanHyro kmaBuinry CHcTeMa CcUYHCIeHHsI OToOpakeHusi, BbiOepuTe Qopmar
O0TOOpa)KeHUsI IIMHBL: IIECTHAALATEpUYHAs CUCTEMa, JAeCSITepUYHas CUCTEMA, ABOUYHAS cHCTEMa
nin ASCIL

Haxxmute »skpanHyro kiaBuiry OCwmenieHue, pyKOATKOMN 0 pETyJUpPYETCsl MOJIOKEHUE
0TOOpaXeHUsI IIUHBI [0 BEPTUKAIIH.

Haxwmure skpannyro knasuiry Cocrossnme BUS, BkitounTe MM BBIKIIOUHTE OTOOpakeHHE
IIVHBL.

8. Ciucok 1exoaupoBaHus

Crmcok nexoaupoBaHusi B (opMe TaONHIBI OTOOpa)kaeT NaHHBIE TOCJIE JCKOTUPOBaHUS, a
TaK)K€ COOTBETCTBYIOLINE UM HOMEP CTPOKH, BpeMsl U MHPOpMAIMIO 00 omudKax. ITo cleIaHo
JUIE TOTO, YTOOBI TPU MPOCMOTPE [UIMHHOTO CIUCKA JEKOAMPOBAHHBIX JAHHBIX HHUYETO HE
YIYCTHTb U3 BHJA.

Haxwmure skpannyro kinaBunty Tadamua co0biTuii, Boioepute «OTKpHITE) (BHUMAHHUE: TaHHBIE
JEHCTBUSL MOXHO IPOU3BECTH TOJIbKO IpU pexxknMe «Bximounts» B MeHI0 Cocrosinue BUS),
BOMIUTE B MHTEpPEiC CIHCKa AEKOAMPOBAHMS, MMOKa3aHHBINM Ha puc. Hke. Ecau x mpubopy
yxe mnoacoeauHeH USB HakonwTenb, MOJIb30BATENIb MOXKET OTNpPaBUTh Ha BHemHui USB
HaKOIUTEJb CIIMCOK JIaHHBIX B (hopmaTe CSV.

H 10.00us

TYLNOZIMOH

Export

BUS1

L
=
[==]
=4
=
=
E

9. lekonupoBaHHblie faHHbIe Kagpa FlexRay

Hwxe mokasansl qekoaupoBanHbie qaHHBIe Kaapa FlexRay:
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7. lexoanpoBaHMe NPOTOKOJI0B RIGOL

o
Q
®)
3

=
=]
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[
=]
=]
i
E

T Flex

TSS: mocnenoBaTenbHOCTh HaYalla Mepeladd, OTOOpakaeTcsi Ha ydacTKe OJemaHo-
¢uoneroBoro 1gera.

tun kajgpa: tin kaapa FlexRay, moxer 661Tb NORMAL, SYNC, SUP u NULL, uacto
oToOpakaercsi B cokpameHHoMm Bume. Tum «NOR» mokasbiBaeTcs (HOIETOBBIM
Y4aCTKOM.

ID kxagpa: necsrepuunas uugdpa, oroOpaskaercss Ha y4acTKe CHUHEro [BETa.

JUTMHA CETMEHTA IMOJIE3HOW HArpy3Ku: AecATepudHas nudpa, oToOpakaeTcss Ha ydacTke
KOPUYHEBOTO LIBETA.

CRC 3arosoBka: mecTHaguarepuyHas qudpa, 0ToOpakaeTcsi Ha y4acTKe CHHE-3eJICHOr0
ugera. Ecan CRC He 3aeiicTBOBaHa, y4acTOK 3aII0JHAETCS KPACHBIM IIBETOM.

YHCIIO0 LIUKIIOB: IecsATepuyuHas 1udpa, 0ToOpakaeTcst Ha y4acTKe PO30BOIO I[BETA.

_ I NOR Frame ID:0x 2 PLOx 4

TSS Tun kaapa ID kanpa Anuna cermenta CRC Yucio

MOJIe3HOM Harpysku 3aroJioBKa IIUKJIOB
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RIGOL 7. lekoaMpoBaHue NpPOTOKOJ/I0B

e JaHHBIE: oOTOOpakaioTcsi B (opmare, 3amaHHOM B MeHI0 CHcTeMa CUYMCJIEHHSA

oTOOpa:keHHMs1 (IIECTHAIIATEPUYHAs CHUCTEMa, JACCATEpPUYHAs CHUCTEMa, JIBOWYHAs
cucreMa uiu ASCII) Ha yyacTkax 3€JIEHOTO 1IBETA.

Data:0xl 4 Data: 0xCO

e CRC KOHEYHOro CEeTrMEHTa: MIeCTHaAIaTepuyHas nudpa, oToOpakaeTcss Ha ydacTKe
cuHe-3eneHoro nsera. Ecam CRC He 3aieiicTBOBaHA, YYacTOK 3aIOJIHSETCS KPAaCHBIM
LIBETOM.

e DTS: mocnenoBarenbHOCTh IUHAMHYECKOTO CIIEKEHUS, OTOOpa)kaeTCs Ha y4YacTKe
¢dbuoneToBOro I1BETA.

CRC KOoHEYHOTO CerMeHTa DTS

22
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8. dTanoHHas ocuumnnorpamMmma RIGOL

8. JrasoHHas ocuULIIOrpaMMa

B mnpomecce (akTuueckoil MPOBEPKH MOXHO IPOBOAUTH CPABHEHUE OCLUIUIOTPAMMBI C
m1a0JI0HOM  OCHMJUIOTpaMMBbl  3TAJIOHHOW, U, TakuM oO0pa3oM, CyAUTh O NPUYHHAX
HEHCIIPAaBHOCTEN.

Conepixanue paszaena:

3anyck @ynkuun REF (1cnonb30BaHre OMOPHOTo CUTrHAA)

Hactpoiika usera

Bri6op kaHaia-MCTOUHUKA

CoxpaHeHHe B ONIEPATUBHOMN MaMsITH

PerymupoBka oToOpaskeHusI ONOPHOH OCITHILIIOTPaMMBI

Ilepenaua naHHBIX HA BHYTPEHHEE WM BHEIIHEE HAKOIUTEIbHOE YCTPOUCTBO

BBoJ 1aHHBIX ¢ BHYTPEHHETO WM BHEIIHETO HAKOMUTEIBHOIO YCTPOUCTBA
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RIGOL 8. dTanoHHas ocuumnnorpamma

3anyck ¢ynkuun REF (Mcrosib30BaHue ONOPHOTO CUTHAJIA)

Haxmure pacrnonokxeHHyr0 B 30HE YIpaBICHHA 10 BEPTUKAIM Ha IEpeJHEN NaHeIn
(YHKIIMOHATIBHYIO KJIABUIILY , 3anyctute ¢pyHkunto REF. Bummanme: npu pexume X-Y
BpeMeHHOH pa3BepTku QpyHkuust REF He 3amycTturcs.

- -
RIGOL 68134 i e |
£ 2]
@ ]
[ o )
= aw!
@ =
@ =
L oy —
O —
REF
. A=) =)
R
]

B ocmmmnorpade cepun DS6000 ectp 10 kaHasoB 3TamoHHBIX ociuiorpamMm. Haxmmure

sKpaHHyl0 kiaBuinly HacTpoiika KaHaja, pyKOSTKOU 't-} BBIOEPHUTE, OTKPBITh WJIH 3aKPBITh
HY>KHBIA ATaJOHHBIA KaHaJI. YK€ OTKPBITHIA KaHa OyJeT OTOOpa)kaThbCsl B JICBOM YaCTH CETKH

9KpaHa B BUJC 3HA4YKa COOTBCTCTBYIOIICTO KaHaJIa. HaHpHMep, E[[ .

[Mocne 3amycka ¢pynknun REF M0oXHO 3a/1aTh CBOM I[BET KaXKIOW TAJTOHHOW OCIUILIOTPaMME,
BBIOPATh UCTOYHUK JJISI KQXKOTO STAJIOHHOTO KaHajla, OTPEryJUpOBaTh MaclITad U MOJIOKEHUE
MO0 BEPTHKAIU, COXPaHUTh OHTAIOHHYIO OCIHWUIOTPAaMMY Ha BHYTPEHHEM WM BHEUIHEM
HaKomuTene, W, KOrma 3TO HEoOXOAMMO, CHOBa 3arpy3uTh €€ IJs Hcmoib3oBaHus. [lanee
npuBoaAnTCs Oosee moapoOHas nHpopManus.
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8. dTanoHHas ocuumnnorpamMmma RIGOL

Hacrpoiika usera

Jnsg Toro 4ToOBl JIydlle pas3iuyaTh ATAJOHHBIE OCLWIJIOTPaMMBbl pa3HbBIX KaHaloB, B
ocummiorpage cepun DS6000 cymecTByeT miTh LBETOB Ui MX IMOMETKH: CBETJIO-CEPBIid,
TPaBSHUCTO-3€JICHbIH, CBETJIO-CUHUN, KAPMUHOBBIN U OPaHKEBBII.

Haxxmute skpanHyio kiaBuily Tekymmil KaHaj, pyKOSTKOMN "U' BBIOCpHTE ITIO0O0H yiKe
OTKpBITHIN 3TanoHHbIN kaHan (Refl-Refl10). HaxxmuTe skpannyto knasuiry Hacrpoiika nsera,
3ajaiiTe LBET 3TAJOHHOM OCIMUIOrpaMMe JaHHOTO KaHaja. 3HauOK TEKYIIEro BBIOPaHHOTO
KaHaya, pPAaCMOJIOKCHHBI B JIEBOM YacTH OSKpaHa, 3alOJHUTCS YCTAHOBJICHHBIM IIBETOM.

Hamnpuwmep, .

Bb100p kKaHa/Ia-UCTOYHUKA

Haxxmure oskpannyro knasumy Tekymui KaHad, PyKOSTKOMN 0 BbIOEpUTE OO0 YyxKe
OTKpBITHIA dTanoHHBIH KaHan (Refl-Refl0). 3atem HaxkmuTe sSKpaHHYIO KiaBuily Bbioop
HCTOYHMKA, 33/ailTe 3TaJIOHHBIM McTOYHUK Mg nanHoro kaHana (CH1-CH4 unmu MATH).
BHuMaHmne: MOXHO BBIOMPATh TOJIBKO YK€ OTKPBIThIE KaHAJIBI.

CoxpaHeHue B OlepAaTUBHOI NaAMSATH

Haxwmure okpanHyro knaBuimly CoxpaHeHHMe, COXpaHUTE B ONEPATUBHOM MaMITH C
0TOOpa’keHHEM Ha SKpaHe STATIOHHYIO OCIIIUIOIPaMMY, SIBIISIOLIYIOCS OCHMIIOTPaMMON OJTHOTO
U3 33/IaHHBIX HCTOYHUKOB (B Mpejaenax 3KpaHa). BHMMaHMe: naHHas omnepaunus COXpaHseT
ATAJOHHYIO OCLMJLIOTPaMMy TOJBKO B 3HEPro3aBUCHMOM 3allOMHMHAIOLIEM YCTPOMCTBE, IOCIE
IIPEKPALEHUS MOJa4YX MUTaHUs OCIMILIOTPaMMa HCYE3HET.

PeryaupoBka oTo0paxeHus ONOPHOM OCHMJIJIOTPAMMBbI

PerynupoBanue 3TalOHHON OCIMIUIOIPAMMBI, 33JaHHON B MeHIO TeKyIui KaHaI:

Haxxmute kimaBunry , BmrounTe QyHknuio REF B ocmmmnorpade, HaXXMUTE 3KpaHHYIO

KJIABUIILY

ocuuuiorpaMMbl. Haxkmute sKpaHHYIO KIIaBUILY
BEPTUKAJIbHBIN MacmTad 3TaJOHHOU OCITUJIOTPAMMBI.

Haxarne skpanHOM kiaBuimy BOCCTAaHOBUTH TyT K€ BOCCTAHOBUT BCE HACTPOMKH ITOJIOKEHUS
OCLIMJUIOIPaMMBI 10 COCTOSIHUSA, COOTBETCTBYIOILETO MOCIEAHEMY COXPAHECHHUIO.
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RIGOL 8. dTanoHHas ocuumnnorpamma

Hepenaqa AAHHBIX HA BHYTPCHHEC UJIN BHCITHECC HAKOIIUTEC/IBHOC

YCTPOUCTBO
[Tonp3oBaTenb MOXKET COXPAaHUTh TEKYIYIO STAJIOHHYIO OCLMJUIOrpaMMy Ha BcTpoeHHOM Flash
HakoruTene mnpubopa uiau BHemHeM USB Hakonutene. dopmar AOKyMEHTa 3TaJOHHOU

ocummorpamMmmel — «*.refy. Ha BHyTpeHHeM HakomuTelre MOXXHO COXpaHHTh Makcumym 10
nokymeHToB (LocalREF(.ref — LocalREF9.ref).

Haxxmure skpannyro kiasumry IlepemaThb, Boiinute B uHTEepQeiic COXpaHEHHS IOKYMEHTA.
Crnenys ykazanusiM paszzena «CoxpaHeHHe W 3arpy3ka WH(POpPMalUny), COXpAaHUTE 3TAJTOHHYIO
OCLIWJIOTPAaMMY Ha BHYTPEHHEM WJIM BHEIIIHEM HAKOIUTEIE.

BBoa 1aHHBIX ¢ BHYTPEHHET0 WJIM BHEIIHET0 HAKOMMUTEJIbHOIO
yCTpOMCTBA

[losnb30Bareny TakkKe MOXKET BBECTHM B ONEPAaTUBHYIO NaMAThb JOKYMEHT C OTaJOHHOU
OCLIMJUIOIPaMMO#, coxpaHEeHHbII Ha BcTpoeHHOM Flash HakomuTene mpubopa Wi BHEIIHEM
USB Hakonurerne.

Haxxmute 3xpaHHyI0 KJIaBuIly 3arpy3uTh, Boiinute B HHTEpdeiic 3arpy3ku qokymenrta. Cienys
yKkazaHusM pasznena «CoxpaHeHMe M 3arpy3ka HMH(OpManuu», 3arpy3uTe ATAJIOHHYIO
OCLIMJUIOrpaMMy B ONIEPATHUBHYIO MaMsATh Ipudopa.
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9. Nposepka TOAEH/HEIFOAEH RIGOL

9. IIpoBepka 'OAEH/HET'OJIEH

KOHTpOMUpYIOTCS U3MEHEHHSI CUTHAJIA TIOCPEICTBOM CYXKICHHUS, HAXOAUTCS JIH BXOTHON CHTHA
B pPaMKaX yCTaHOBJICHHOI'O perjlaMeHTa. Pe3ysbTaTsl IPOBEPKU MOTYT BBIBOJUTHCS HA DKPaH, a
MOTYT MNPOSABIATHECA B BHUAC CUCTCMHBIX 3BYKOB HJIM BBIXOJHBIX HMITYJIbCHBIX CHUI'HAJIOB Ha
paszweme [Trig Out/Calibration] 3agHel maHeH.

Coneprxanue paszaena:

3anyck ¢ynkuuu nposepku 'OJJEH/HEI'O/IEH
Bri6op ucroununka

Pamxku pernmamenra

[TpoBepka u BBIBOJ Pe3yJIbTATOB

CoxpaHeHHe periIaMeHTa MPOBEPKH

3arpy3ka perjiamMeHTa IpOBEPKH
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RIGOL 9. Mposepka FOAEH/HEFOJEH

3anyck pynknuu nposepku 'OJAEH/HEI'OJAEH

Haxwmure UTIL| - Ilpoiitu nmpoBepky —> PaspemnTth nmpoBepky, BbiOepuTe «BKIIOUUTHY.
Buumanmue: pyskus nposepku 'OJAEH/HEI'OJEH He 3amycTHTCS, €ClU CTOUT peXuM X-Y
BPEMEHHOMN Pa3BEPTKHU.
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UroObl HaYaTh POBEPKY, CHaUajIa HY>KHO HaXKaTh SKpaHHYIO Ki1aBully Pa3pemimTs NpoBepKy 1

BeIOpaTh «Brmounte». [locne HaxkaTws skpaHHOW kinaBuimn PaGora BBIOOD I HAaYMHACT

IPOBEPKY, BEIOOD B .. ocranasmusaer. Hivke nokasan uHTEepdeiic MPOBEPKU:

o
Q
o
5

TYINOZINOH
UTILITY

=
£
@
]
<
o

Bb1 MoXxeTe BBIOpaTh HCTOUHUK, YCTAHOBUTH PAMKH perjlaMeHTa MPOBEPKH, CO3AaTh PETIaMEHT,
COXpPaHUTh WM 3arpy3UTh periiaMeHT npoBepku. lanee naercs 6onee noapoOHas nHGoOpMaIus.

Bb100p McTOUHMKA

Haxxmute skpaHHyro kinaBuily BbIOOp HMCTOYHHMKA, BbIOepuUTe KaHal A NMPOBEpKH (yxe
otkpeiTelii  kaHan CHI1-CH4). Ilpu mnpoBepke ocmwuiorpad CyauT, COOTBETCTBYET JIH
OoCLMJIIOrpaMMa KaXKJIoro KaJipa HCTOYHHMKA TEKyILIeMy perjiaMeHTy npoBepku. OciuiuiorpamMmma,
NepeceKInas PeriIaMeHTHY 0 001acTh (001aCTh CHHETO I[BETA) MTPU3HACTCSI HETOTHOM.
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9. Nposepka TOAEH/HEIFOAEH RIGOL

Pamku periiamMenra

ITonp30BaTenb MOXKET CAMOCTOSITEILHO YCTAaHOBHUTDH PCTIIAMCHT IIPOBCPKHU.

Haxxmure PamMku persamenTa, BoiOepute «JKpaHHas oOmacte» win «KypcopHas oGmacTby.
[Tpu BEIOOpE pexnma «KypcopHast 00671acTb» Ha SKpaHe MOSBATCS 1B KypCOPHBIE JIMHUU CEPOTO

usera. B atom pexume nocne Haxatus Cursor A u Cursor B pykosTkoii ‘U‘ MOKHO IO
OTJEJILHOCTH PEryJMpOBaTh IMOJOXKEHHE JIBYX KyPCOPHBIX JIMHHUI, TEM CaMbIM yCTaHaBJIMBas

paMKH mpoBepkH. Takke MOXXKHO HakaTh dKpaHHyIo kiaBuiny Cursor AB u pykosTkoii ‘U‘
OJIHOBPEMEHHO PEryJMpOBaTh MOJI0XKEHUE KypcopoB A 1 B. BHUMaHue: Ha)xaTHEM Ha PyKOSTKY

"D' MO’KHO MEPEKIII0YaTh TEKYLIHHA Kypcop.

[ToouepenHo HaxaB Ha 3KpaHHbIe KiIaBUlIM ['OpH3OHTA/NILHAs Koppekuus u BeprukanabHasi

KOPPEKIHUsi, MOXXHO BpallCHUEM "D' YCTAaHOBUTH IIOJIOKEHHUE CXEMAaTUYECKUX JIMHUU
pernameHTa Ha skpaHe. Haxatue skpanHoi kiaBumu Co3aaTh persiaMeHT OTAAcT KOMaHIy
IIPUMEHUTh TEKyLIUN CO3JaHHBIM periiaMeHT. /luana3oHbl TOPU3OHTAJIBHOW M BEPTUKAIBHOU
KOPPEKTHPOBKHU COCTABJISIOT COOTBETCTBEHHO — OT 0.02 nen. 1o 4 nen. u ot 0.03 nen. no 4 nex.

IIpoBepka u BbIBOJ pe3yJibTaTOB

Ilepen Hauanom mpoBepku Bbl MOXkeTe B COOTBETCTBUM C HMXKEONMMCAHHBIM CIOCOOOM 3aaTh
¢opMy BBIBOZA €€ pE3yIbTAaTOB.

Haxxmurte »skpanHyio kiaBuiry OtoOpaxkeHue HHGOpManMu HAa 3KpaHe, BbIOepuTe
«Bxmounts» unm «OTkimounTh». B pexume «BKIOUNTH» pe3ynbTaThl NMPOBEPKU OyayT
oToOpaXkaThCsl B IPABOM BEPXHEM YIITy SKpaHa.

s 3

Fass= 454 wis

Total=544

Haxwmute oskpanHyro kinaBuily BbIBOA MW 0CTaHOBKA, BblOepuTe «BKiIrounTh» WIH
«OTKIIOYUTEY.

e «Bxmountb»: Tpu  OOHAPYKEHHHM  HETOJHOW  OCHMJUIOTPAMMBI  OCIHILIOTpad
OCTaHaBIIMBaeT MpPOBepKy U BXoauT B mnoisokeHue «CTOII». Ilpu atom pe3ynabTaThbl
MPOBEPKH OCTAIOTCSI OTOOpaXKCHHBIMH Ha dKpaHe (ecnu (yHKIOUS OTOOpa)keHUs
BKJIFOYEHA), pa3sbeM 3amHeit manenu [Trig Out/Calibration] (ecnu akTHBUpOBaH) BhIIACT
TOJILKO OJIMH MMITYJIbC.

¢  «OTKIIOUUTHY: Jaxe eciu OOHAPYKUTCS HETOJHAas OCIHUIOTpaMMa, OCIHILIorpad
IPOJOJIKUT TPOBEPKY, €€ PEe3ylbTaThl Ha AIKpaHe OyIyT HENpepbIBHO OOHOBIATHCS,
pasbeM 3aaHei naHenu [Trig Out/Calibration] GyaeT BbIaBaTh UMITYJIbC BCAKUN pa3, Kak
00OHapy’KUTCSI HEroiHask OCLIIIJIOrpaMmMa.
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RIGOL 9. Mposepka FOAEH/HEFOJEH

Haxxwmure skpannyto knasuiry Beisoa, seioepure «HEI'OJAEH» nnn « HEI'OJIEH+ ».

e «HETOJEH»: npu oOHapyXeHHMM HEroAHOH OCHMIUIOrpaMMbl OyIyT OTOOpa)kaThCs
pe3yabTaThl MPOBEPKH, U OyIEeT T'€HEepUpPOBATHCS BBIXOJHOM CHTHall, HO He Oyner
3BYKOBOI'O CUTHAJIA.

e «HEI'OJEH+ »: TpuU OOHAPY>KEHUU HETOAHOW OCIMIIJIOTPAMMBI  OYyIyT
oToOpaXkaTbCsl Pe3yJIbTAaThl IMPOBEPKH, OYyJEeT T'€HEPUPOBATHCS BBIXOAHON CHUTHAJ, a
CUTHAJIbHOE YCTPOWCTBO MOAACT CUTHAJ 3BYKOBOW (BHE 3aBUCHUMOCTU OT IOJOXKEHHS
BBIKJTFOUATENIS 3BYKA).

HaxaB »kpaHHyI0 KiIaBHITy AuUX BBIXOA, MOXHO ObICTpO «BKItouuTH» WM «OTKIIOYUTH
BBIBOJI PE3YJIBTATOB MPOBEPKH pazbeMoM 3anHel manenn [Trig Out/Calibration]. Takxke MOKHO
OCYIIECTBUTh JaHHYIO HacTpoiky BeiOopom «mpoBepka ['OJJEH/HETI'OJIEH» mocne Haxkatus
UTIL - Aux BbIXO0A.

CoxpaHeHne periaMmeHTa nmpoBepKu
[Tomp30BaTenb MOXET COXPAaHWUTh TEKYIIMH pETJaMEeHT NpPOBepKH Ha BCTpoeHHOM Flash
HakonuTene mnpubopa uinum BHemHeM USB Hakomutene. dopmar JOKYMEHTa perjiaMeHTa

npoBepku — «*.pf». Ha BHyTpeHHEM HaKOMHTEIE MOXKHO COXPaHUTh MakCUMyM 10 TOKyMEHTOB
(LocalPF.pf).

Haxxmute skpannyro kiasumry IlepemaThb, BoiimuTe B uHTEp(EiC COXpaHEHHS ITOKYMEHTA.
Crnenys ykazanusaMm paszena «CoxpaHeHHe M 3arpy3ka MH(OpMaIiu», COXPaHUTE PErJIAMEHT
IIPOBEPKU Ha BHYTPCHHEM MJIM BHEIIHEM HAKOIIUTEIIE.

3arpys3ka perjiaMeHTa POBEPKH

Ilonp30BaTenr, Takke MOMKET BBECTH B OINCPAaTUBHYIO HaMATb MOOKYMCHT C PCTIaMCHTOM
nposepku (*.pf), coxpanennsiii Ha BctpoeHHoM Flash nakomurene npubopa wiu BHenmHeM USB
HaKOIIHTEIIE.

Hakmute sKpaHHYIO KJIaBUIIy 3arpy3uTh, BoiinuTe B HHTEpdEiic 3arpy3ku qokymenTta. Ciemyst
yKazaHusaM pazgena «CoxpaHeHue U 3arpy3ka MHQOpMaIumu», 3arpy3uTe periaMeHT IPOBEPKHU B
OIIEPATUBHYIO MaMATh pUOopa.
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10. 3anucb ocMIIOrpaMMbl RIGOL

10. 3anuch oCUMILTIOrPAMMBI

[Tpyr momomM (GyHKLIMHU 3alUCH OCLMIIOTPAaMMBbl MOXKHO 3aIlMCaTh OCLIJIOIPaMMYy BXOJHOTO
curHana kanama (CHI-CH4). bnarogmaps (QyHKIMSM BOCHpOM3BEIEHHS U aHAIM3a
OCLMJIJIOTPaMMBbl MOYKHO TIOJIY4YHUTh 00Jiee KaueCTBEHHbIE Pe3yJIbTaThl aHAIN3A.

Coneprxanue paszena:

B 3anuch OCUUIIOTPAMMBI
B BocnpousBeaeHne oCHIIOrPaMMBbI
B Ananu3 oCIMIUIOTPaMMBbl
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RIGOL

3anuch 0CHUIIOrPAMMBI

10. 3anucb ocuUNNIOrpaMMmbl

B PEKUME 3alTCH 6y,HYT 3aIMUCBIBATHCA TCKYHIUC OCHHUIIJIOTPAMMEBI BCEX OTKPBITHIX KaAHAJIOB.

HaBI/IFaHI/IOHHaﬂ PYKOATKa

[T LT T p—p—
e (BOCHIPOM3BEACHIE)
C—
o UTIL
— Bocmpoussenenne/Ilay3a
[ o (IIDK BOCIIDOW3BEICHHNHN)
G—D OcTaHoBKa
@ 3aIMCU/BOCIIPOU3BELCHUS
N 3anKch OCHMIIOTPAMMBI
-
= (I 3aIUCh
© (,_1 ( )
—d

Haxwmure [UTIL] - 3anuce ocumiuiorpamMmmbl > Pe:kuM, pyKoOsSTKON o BBIOEPUTE PEXUM
«3anmchy», OTKpoeTcst pabodee MEHIO 3alMCH OCHIIIIIOIPaMMBI.

1. KoneuHblii Kaap

Haxxmure »skpanHyro kinaBumy KoHeuHbIH

KaAp, pYyKOSATKOU o BBIOEpUTE HYKHOE

KOJMYCCTBO 3aIllMCbIBACMBIX KaJpOB. 3az[aBaeMoe KOJMYCCTBO KaJApOB CBA3aHO C TCKYIIUM

BbIOpaHHBIM 00BEMOM MAMSTH.
2. OcymecTB/IeHHE 3aIIUCH

3amuck ocUJIJIOrpaMMbl  MOJKHO TIPOU3BCCTHU
TOpAYMMHU KIIaBUIITaMU HepenHeﬁ IIaHCIIN.

Menro

Haxwmure PaGora, BbiOpaB o , HadHHUTE
3aIIMCh

ITo oxoHyanuum 3amucu . ABTOMATHYCCKHU

CMEHUTCS Ha . BriOpatb | TaKXe MOXHO
U BPYUYHYIO.

3. BpeMeHHOI1 HHTEpBAJ

noCcpeaACTBOM COOTBCTCTBYIOLICTO MCHIO HIIN

HepeI[Hﬂﬂ MnmaHeJIb

Haxwmure E:l, 3aropuTcss U HA4YHET MUTaTh
JaMIoYyKa 5TOW KJIaBUIIM (KPAcHOTO IIBETa),
MOKa3bIBasi, 4TO 3aIUCh HAYaIaCh.

Ilo oxoHUaHWHM 3amycH JIaMIIOYKa @

ABTOMAaTHYCCKH IIOraCHET, a JIaMIIOYKa @ -

3aropurcs (OpaH)XeBbIM —IBeTOM). Takke

MOKHO U HCIMOCPCACTBCHHO HAXXaTh Ha @ .

VYcraHOBATE BPEMEHHOW MHTEPBAJI MEXAYy KaJpaMH IPH 3alMCH OCHUJUIOrpamMMbl. Jlnaras3oH

HacTtpoiku — ot 100 He no 10 c.

4. MakcuMaabHOe KOJHYEeCTBO KaJIpoB

2
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10. 3anucb ocMIIOrpaMMbl RIGOL

JlaHHOE MEHIO 0TOOpaXkaeT TeKyIlee MaKCUMaIIbHOE KOJI-BO KaJpOB, KOTOPHIE MOXKHO 3aIACaTh.

Tak kak 00beM HAKOMHUTEIHHOTO YCTPOICTBA MPUOOpA — BEIMUMHA IMOCTOSTHHAS, TO YeM OOJIbIiIe
TOYEK B OCIHWJUIOIpaMME KaJipa, T€M MEHbIIE KaApOB OCIHWLIOrPaMMbl MOKHO 3aIlHCcaTh.
[TosToMy MakcMMaabHOE YHMCIO KaApOB, KOTOPHIE MOXKHO 3amKcaTh, 3aBUCUT OT TEKYILETO
BbIOpaHHOrO 00Bema mamsTu. [logpoOHee o 3agaHKUK HYXHOTOo oObeMa MaMsATH cM. maparpad
«ITamMsTB.

Ta6u. 10-1 O6beM maMsaTH U MAaKCUMAJIBHOE KOJI-BO 3aITMChIBAEMBIX KaJpOB

O0BeM maMATH MaxkcumaJjibHOE K0JI-BO KaJIpOB
ABTOMAaTHYECKUN BBIOOD 200064

14 TeIC. TOUEK 31986

140 TBIC. TOUEK 1999

1.4 mnH. TOUek 249

14 MH. TOYEK 31

140 muH. TOYeK 2
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RIGOL 10. 3anucb ocuUNNIOrpaMMmbl

BocnpousseaeHue oCHUIJI0rPaMMBI

HpI/I IIOMOIIH (I)YHKI_II/II/I BOCIIPOU3BCACHUA MOKHO BOCIHPOHU3BCCTH YIKE 3allMCAHHYIO

ocuwuiorpammy. Haxmure - 3anuch ocumiIOrpamMmMbl > Peskum, pykosTKoil o
BelOepuTe pexuM «Bocrpoussenenue». [Ipu 3ToM B ImpaBoM BepxXHEM Iy JKpaHa Oyer
oToOpakaThCsl MOKa3aHHAs HWXKe WH(poOpMalus, MOKa3blBas, KaKOW KOHKPETHO KaJp ceidac
BOCIIPOM3BOAMTCS Ha 3KpaHe. B mporecce Bocmpou3BeneHUs AaHHBIA LU(POBOM MOKaszaTenb
OyZeT HenpephIBHO MEHSATHCSL.

Hactpoiika mapameTpoB BOCIIPOU3BEAECHUS:

1. Peskxum BocnpousBeeHUs

HaxaTtnem naHHOW »SKpaHHOW KJIABUIIM MOXHO BBIOpaTh pEXHM  BOCIPOU3BEICHUS
(LMKIUYCCKUN WU CTMHUYHBIN ).

L :: UKJIMYECKOE BOCTIPOU3BEICHHE, ITOBTOPSIONIECECS BOCTIPOU3BEACHUE OT HAYAILHOTO
JI0 TIOCTIEHETO KaJipa BIUIOTH /10 OCTAHOBKH BPYUYHYIO.

p—
. . CAWMHHUYHOC BOCIPOU3ZBCACHHUC, OCTAHOBKA IIOCJIC BOCIIPOU3BCACHUA OT
Ha4YaJIbHOI'O 10 IIOCJICAHETO Kaapa.

2. BpeMeHHO# MHTEpBaJI

HaxaB maHHyI0 SKpaHHYIO KIJIABHUILY, PYKOSTKOH 0 BbIOEpUTE BPEMEHHOM HHTEpBal
BocrpousBeeHusd. Jlnanazon HacTpoiiku — oT 100 He 1o 10 ¢, no ymonuanuto — 100 He.

3. HavaabHblii Kagp

HaxxaB pgaHHyI0 DSKpaHHYIO KJIABHILY, PYKOSTKOM 't-} BBIOEpHUTE HayaJdbHBIM Kajap
Bocripou3BenieHus. [lo ymomuanuto — 1. MakcumanbHass nudpa 5TOH HACTPOWKH paBHA
MaKCHMaJbHOMY KOJIMYECTBY YK€ 3aIHCAHHBIX KaJpOB.

4. Texymmii Kaap

HaxxaB naHHyI0 DSKpaHHYIO KJIaBUIly, PYKOSTKOH o WY HABUTALMOHHOM pPYyKOSTKOU
(perynupoBanue B 0oJiee MIMPOKOM JAMana3zoHe) BeIiOepuTe Tekyuui kaap. [lo ymomuanuo 310
KOHEYHBbIN Kajp. J(mamazon HacTpoiku «Texkymmii kaap» cBsizaH ¢ HacTpolkamu «HavanbHbIN
kanp» u «Koneunsrit kaznp». B mporiecce HaCTpoiKK Ha SKpaHe CHHXPOHHO OyIeT 0TOOpaxaThCs
COOTBETCTBYIOINAs OCLIMJIONPaMMa TEKYILEro KaJapa, TO PEKUM PYyYHOIO BOCIIPOM3BEICHUS.

Ecnu mocne HacTpoWKM JaHHOTO mapaMmeTrpa Bbl Hayanu BOCIpPOM3BENEHHE, JTaHHOE MEHIO
ABTOMATUYECKH HU3MEHUT CBOE 3HAUEHHWE Ha COOTBETCTBYIOLIEE YHCIOBOE 3HAUYEHHE MEHIO
«HauanbHblil Kagp» 1 OyneT HeNpepbIBHO U3MEHATHCS B MPOIIECCE BOCIIPOU3BEICHUS.
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10. 3anucb ocuMNNOrpamMmbl

5. KoneuHnblii kaap

RIGOL

HaxxaB nmaHHyr0 DKpaHHYXO KJIaBUILy, pPYKOSTKOU U BbIOEpUTE KOHEYHBIH  Kajp

BocTipou3Be/ieHUs. [lo yMoONUaHUIO 3TO Kajp, COOTBETCTBYIOIIMNA CyMMapHOW Iuppe Bcex

KaJIpOB BOCIIPOU3BO/ISIIICHCS] OCIIUIIIIOTPAMMBI.

6. OcymecTB/ieHHE BOCIIPON3BeIeHUA

BOCHpOI/I3BeCTI/I ocIuJIorpaMMy MOXKHO TIIOCPCACTBOM MCHIO HWIIM KC TOpAYHUX KIIABUIIL

NepeaHEN MaHEeNH.

Menro

Haxwvure PaGora, BbIOepute ' , 4TOOBI
HAayvaTh BOCIIPOM3BEICHUE

Haxxmure PaGora, BbIOCpUTE I , UTOOBI

Ilepennsia nane/b

Haxxmure @ , 3aTOPUTCS JIAMITOYKa (GKEITHIM
LIBETOM), O3HA4asi HAYaJI0 BOCIIPOU3BEACHHUS

i)

Eme pa3  Haxmwute , 4TOOBI
MIPHOCTAaHOBHUTH BOCIIPOU3BEICHUE MPUOCTAHOBHUTH BOCIIPOU3BEICHHE
Haxxmure PaGora, BwIOSpuTE | , YTOOBI (=)

Haxxmute , 4YTOOBI  OCTAHOBMTH

OCTAaHOBUTH BOCITPOU3BCACHUC
BOCIHIPOM3BCACHUC

IHonckaska

B PEXUME BOCIIPOU3BEACHUA MOXKHO IEPEKIIOYATHCA MEXKAY IMOJTOKCHUAMU BOCIIPONU3BCACHUA

u may3sl HaxatueMm kiaBumi |[Run/Stop. Kaxnoe naxarme xmaBumm [Single Oyzner

OCYIIECTBIISITh TIEPEXO0] Ha OJIUH KaJIp BIIEPE.

PykoBoacTBo nonb3oBatensa DS6000




RIGOL 10. 3anucb ocuUNNIOrpaMMmbl

AHaJIM3 0CUMJIIOTPAMMbI

HpI/I IIOMOIITHX (bYHKI_II/II/I dHaJIn3a OCHUJUIOTpaAMMBbI MOKHO AHAJIMU3UPOBATH YIKE 3aIlIMCAHHYIO

ocunutorpammy. Haxwmure UTIL| - 3anmeb ocumiuiorpamMmmbl > Pexum, pyKosTKOM 't-:'
BBIOEPUTE PEXUM «AHAIN3», OTKPOETCS MEHIO aHalu3a ocuuwuiorpammsl. Ilpum sToMm skpan
OyZeT pa3JiesnieH Ha JiBe 00JacTH, KaK 3TO MOKa3aHO HIDKE:

Hacrpoiiku u OTtobOpaxeHne Texymmii
pe3yAbTaThL mrabioHa Kaap

Hactpoiika cooTBETCTBYIOUIUX MAPAMETPOB aHAIN3a OCIIUILIOTPAMMBI:
1. Pe:kxum anaausa
Haxxmute skpannyto kiapuiny Pesxum aHajam3a, BbIOSpUTE HYKHBIA PEXHIM.

® aHAJIN3 HA OCHOBAHMM I'€OMETPUYECKOTO MECTa TOYEK OCLMIJIOTPAMMBI: OCHOBBIBAETCS
Ha CpaBHEHMU C BBIOpaHHBIM TOJb30BaTeneM IabnoHoM. [logpoOHee cM. maparpad
«AHanu3 Ha OCHOBAaHUM I'€OMETPUUYECKOTO MECTA TOYEK OCLUIIIOIPAMMBD».

e aHanu3 Ha ocHoBaHuMM periamenTta npoepkun ['OJEH/HET'OJIEH: ocHoBbIBaeTcs
CO3/1aHHOM Tosb30BateneM pernamerntom nposepku 'OJJEH/HEI'O/IEH. ITogpo6uee cM.
naparpad «AHanu3 Ha ocHoBaHHH perniamedTa npoBepku ['OJAEH/HET'OIEH».

2. Bb100p HCTOYHMKA

Haxxmute 3kpaHHy10 Ki1aBully BbIOOpP MCTOYHMKA, BHIOEPHUTE HYKJAIOIIMICS B aHAIM3€ KaHaJ
(CH1-CH4). BuuMaHue: MOKHO BbIOPATh TOJIBKO YK€ OTKPBITHIM KaHa.

3. HauaJio anajau3a
6
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10. 3anucb ocMIIOrpaMMbl RIGOL

Haxwmure sxpannyro kiapuiry Havalio ananm3sa, 3amycTute Ipolecc aHajanu3a OCHUUIOIPaMMBIL.
B mpouecce ananuza Ha 3kpaHe OyJeT 0TOOpa)kaThCs MOJ0ca 3arpy3Kd, B 3TOT MOMEHT HEJb3s
MeHATh HacTpodku. [lo OKOHUaHWUM aHanM3a HAa OHKpaHe OTOOpPa3sTCs €ro pe3yiabTaThl:
«KOJMYECTBO KAJPOB OMIMOKM», «TEKYIIUH KaJp OMMOKM» U «OTKJIOHEHHE TEKYIIEro Kaapay.
OnHOBpEMEHHO B KayecTBE TEKYIIEr0 Kajpa YCTaHaBIMBACTCS NEPBbIM KaJap, B KOTOPOM
oOHapyXuiach OMMOKa, CM. puC. HUXKE. [IpM 3TOM NpH NMOMOIIM MEHI0 MOXXHO MEPEeHTH K

CIEeyIOIIeMy KaJpy OILIMOKH, MpeAblAyLIeMy KaJpy OIIMOKM, a Takke K J0oMy Kaapy
AHAIU3UPYEMON OCUUIIIIOTPAMMBI.

KosuyecTBO KaapoB OMIUOKH: 3TO 00IIIEE YHUCIIO KaAPOB OMMOKH, OOHAPYKEHHBIX MPH JTAHHOM
aHanmm3e. KonmuecTBO KaJpoB OMMOKH CBS3aHO C TEKYIIMM 3aJaHHBIM IPEIEIOM KaJIpoB
OIIMOKH.

Texkymmii kaap OmMMOKH: 3TO OMIDKAWIIUMK JIOKAJIM30BAaHHBIM KaJap OmMUOKM u3 oOmen
TIOCJIEIOBATEIFHOCTH KaJPOB OIINOKH, JTJOKAJTH30BAHHBIX MPH aHAIN3E KaXIO0TO KaJIpa JaHHBIX.

OTKJ/IOHEHHe TeKyllero Kajapa: B IPOILECCe aHajdu3a Ha OCHOBAHMU T'€OMETPHUYECKOrO0 MECTa
TOYEK OCIIIJIOTPaMMbl ocuusuiorpad MNPOBOAMT CpaBHEHHE JAHHBIX KaXJO0ro Kaapa ¢
nrabiaonoM. Ha ocHoBe 3HaueHMs MaKCHUMAaJbHOTO OTKJIOHEHHUS NMPOBOIUTCS CTaHAApTHU3ALUS
3HAQUEHUs] OTKJIOHEHHS KaXJAO0ro Kajapa. 3aTeM, TM[OCPEACTBOM CpPAaBHEHUS BEIUYUHBI
CTAaHJApPTHOIO OTKJIOHEHUs KaXXJIOro KaJpa W 3aJaHHOW IOPOrOBOM BEJIMYMUHBI CYAHUTCS O
HAJIMYUU OIIMOKH B KaXKIOM Kajipe. OTKIOHEHHE TEeKYIIEro Kajapa — 3TO BEIHMYMHA OTKIOHEHUS
MEXy TEKYIIUM KaJpoM W MIabIOHOM, BBIYUCIIEHHAS HA OCHOBE €IUHOW 0a3bl, T. €. BEIMYMHA
OTHOCHUTEIILHOTO OTKJIOHCHHSI.

B mpouecce ananuza Ha ocHoBaHuu pernamenta nposepku ['OJAEH/HEI'OJAEH mpoBomutcs
CpPaBHEHME JAHHBIX KaXJOTr0 Kajpa C perlaMeHTOM NpoBepKu. Eciy BenMunHA OTKIOHEHUs
IpEBBIIIAET WM pPaBHA 3aJaHHOMY IIOPOrOBOMY 3HAQUEHHIO, JaHHBIM KaJp MpU3HAETCS
OIMOOYHBIM, OTKJIOHEHHE TEKYIIETO Kajpa B 3ToMm ciydae paBHO 100%. B mpoTtuBomosoxHOM
CUTyallUH KaJp IPHU3HACTCS HOPMAJIBHBIM, OTKJIOHEHHE TeKylero kaapa passerca 0%.
BHuMaHue: B JaHHOM pEeXHUME aHalIM3a CyIIECTBYIOT TOJIBKO JIBa 3THX BHMJA 3HA4YCHHU
OTKJIOHEHHUS.

4. OTMeHa aHAJIHN3A

B mponecce aHanu3a ocoMILIOrpamMMbl MOJIb30BATENb MOYKET IPEPBATH TOT MPOLIECC HAXKATHEM
sKpaHHOM KnaBumu OtTMeHa aHaau3a. I[loBropHOoe Haxkatne dSkpaHHOM kinasumu Hawvasio
aHaJIM3a 3aHOBO 3aITyCKaeT MPOLECC aHAIN3A.

5. llpeabiaymuii KaAp OMIMOKHU
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RIGOL 10. 3anucb ocuUNNIOrpaMMmbl

[To oxoHYaHMM aHaIM3a OCHUJUIOTPAMMBbl, Ha)KaB SKpaHHY KiaBuiny I[lpeabiaymmi Kaap
OIMOKH, MOXXHO TNEPEeUTH OT TEKYyIIEero, OIpeNeJeHHOro Kak KaJp OMHMOKH, Kaapa K

IpeblIyIIeMy Kaapy OMIMOKH. DTO MOXKHO TakXKe clieiaTh, HaxaB Kiasuily [Run/Stop).
6. Ciexyrommii Kaap ommoku

[lo okOHYaHMHM aHaNW3a OCHWUIOIPAaMMBI, HakaB 3KpaHHyI0 KiaBuiry Clleayromui Kaap
OIMOKHM, MOXXHO NEPEHTH OT TEKYyIIEero, OIpPENEICHHOr0 Kak KaJp OHMOKM, Kajpa K

CIeyIoIIeMy Kaapy OMIMOKH. DTO MOKHO TakKe CAeNaTh, HaXKaB kKiaBuiry [Run/Stop|.
7. Tekymmi kaap

Haxxmute skpannyto knaBumry Tekymiuii kKaap, BblOepHTE TEKyIIMH OTOOpakaeMblid KaJp
NaHHbIX. Jlmama3oH HacTpoliku — oT | 1O BeIMYMHBI CyMMapHOIO KOJIMYECTBA KaJpoOB
AHAIU3UPYEMON OCLIMIIOIPAMMBI.

Bauumanue: HCIOJIb3Yysl HABUTAIMOHHYIO PYKOATKY, MOXKHO IIPOCMOTPETH OCHUJIJIOTpaMMy
KaKI0Iro aHaJIn3upyeMoro Kazapa.

8. Hacrpoiika anaiusa
Haxxmute skpannyto kiasuiny HacTpoiika aHaiamM3a, OTKpPOETCS MEHIO HACTPOEK.

e HayajJbHas TOYKA SKpaHa: HAXKATUEM 3TOM KJIABUILIMU 33Ja€TCs HAYaJIbHAsl TOUYKA aHaJIN3a
OCIIMJUIOTPAaMMBbl, TUANIa30H HACTPOUKHU — OT 5 10 685, 3HAaUEHUE ITOM TOUKHU HE JIOJKHO
OBITH OOJIBINIE TEKYIIETO 3HAYCHUS «3a/laHHasl KOHEUHasl Touka dKpaHa - 10».

e KOHEYHas TOYKAa 3KpaHa: HAKATUEM STOM KIIABUIIM 3a/Ja€TCsl KOHEUHas TOYKa aHalIu3a
OCIIMJIOTPaMMBbl, IMANa30H HACTPOUKH — OT 15 110 695, 3HaueHne 3TON TOUKHU HE TOTKHO
OBITH MEHBIIIEC TEKYIIETO 3HAUCHUS «3a/laHHasl HadyadbHas TOYKa 3KpaHa + 10».

e HayaJbHBIM KaJp: HAXaTUEM OTOW KIABUIIM 3aJaeTCs HAYaJbHBIM KaJp aHaiIu3a
OCIIMJIOTPaMMBbl, IO YMOJIYAHHUIO 3TO |- Kazp.

® KOHEYHBIM KaJap: HaKATUEM OTOM KIABUIIM 3aJaeTCsi KOHEUHbIA KaJp aHaIn3a
OCIIMJUIOTPAMMBI, IO YMOJIYAHHUIO 3TO TOCIEIHUMN KaJIp.

® HACTpOWKa MOPOrOBOTO 3HAYCHMs: HA)KaTHEM OTOW KJIABUIIK 3a/Ja€TCsl TOPOTOBOE
3HAUYEHHE MpU aHaIW3e ocuuuiorpammel. JlnanazoH HacTpoiiku — oT 1% mo 99%.
IToporoBoe 3Hau€HHE HCIOJB3YETCS NPU OMNPEACIICHUH, SIBISIETCA JU KaAp JaHHBIX
KagpoM omuOku. Ecnu oTkIoHeHHe (OTHOCHTENBHOE) MEeXAYy KaapoM [aHHBIX U
11abJ0HOM OOJIbIlIe MU PaBHO TEKYILIEMY 3aJaHHOMY MOPOTOBOMY 3HAYEHHIO, JAHHBIN
KaJ[p MPU3HACTCS KAJAPOM OIIHOKH.
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10. 3anucb ocMIIOrpaMMbl RIGOL

AHaJIN3 HA OCHOBAaHUU Ir¢OMETPHYECCKOIo Me€CTa TOYECK OCHUIJIOTPAMMBbI
Haxxmute skpanHyto kinaBuiry PeskuM aHamau3a, BeiOepuTe «PexuM reoMmerpryeckoro mecra
Touek». Hikecaenyonmm cnocoOoM HacTpOUTE 11a0JIOH JaHHOTO BUAA aHAIH3a.

1. Pexum reoMeTpu4eckoro Mecta To4ek

Haxxmute PeskumM reoMeTpu4ecKoro Mecta To4ek, Beioepure crocod ¢popmMupoBaHus 1madbaoHa
aHam3a.

e TEKyIIUH Kajp: mabloHOM aHam3a OyJeT SABIATHCSA TeKYIIUN KaJp.
e cCpeaHee 3HAUYCHHWE: MIA0JIOHOM aHaiM3a OyIeT SBISITHCS CpeaHee 3HAYeHWE IaHHBIX
TEKYIIEro Kajpa.

2. YcranoBka 1radiiona

Haxxmute 5KkpaHHyI0 KIaBUIly YCTaHOBKa mIadJioHa, cpazy chopmupyercs mabnon. [locie
Havaja aHanm3a ociuiorpad OyaeT CpaBHHMBATh NpPOBEpsSEMBbIE JaHHBIE KaXKIOTO Kaapa ¢
JAHHBIMU 11a0JI0OHA U CYJUTh O HAJIMYUU KaJpa OMMUOKH Ha OCHOBAaHUH 33JJaHHOTO MOPOTOBOIO
3HAYCHHUS.

3. OToOpakeHue 1mradioHa

Haxwmure »skpanHyro kinaBuily OtoOpaskeHue 1ma0JIOHA, BKJIIOUUTE WM OTKIHOYMTE
0oTOOpakeHHe mabdIoHa.
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AHaJjau3 Ha ocHoBaHuM peryiamenta nposepku 'OJEH/HETI'OJAEH
Haxxmute skpannyto kinaBuiry Peskmm anamusa, Beioepute «mpoBepka ['OJAEH/HEI'OEH».
Hwxecnenyromum cmoco6oM HaCTpOUTe malI0H JaHHOTO BU/Ia aHATN3A.

Haxxmure xnaBuiry PaMky persiaMeHTa, OTKpOETCs CIEIYIOIIEe MEHIO HACTPOEK:
1. Pamku pernameHTa

HaxaB nmannHyio kiaBuimly, BbliOepure «OxpanHHas obOnacte» win «KypcopHas obnacte», 1o
YMOJUYaHHUIO 3TO 3KpaHHas ob6nactb. [Ipu BbiOOpe pexuma «KypcopHast 00macTb» Ha 3KpaHe
HOSIBATCSL JIBE KypCOpHBIE JIMHUHU CEpOTro IBeTa. B aToM pexkume mocne Haxatus Cursor A u

Cursor B pyxosTkoii ‘t} MO>KHO I10 OT/AEJIBHOCTH PETYJIMPOBATH MOJOKEHHUE IBYX KYPCOPHBIX
JIMHUH, TEM CaMBIM YCTAHABIIMBAs PaMKH IPOBEPKU. Takke MOKHO HaKaTh DKPAHHYIO KIABULILY

Cursor AB u pykosiTkoi 't-} OJHOBPEMEHHO PETYJIMPOBATH MOJIOKEHHE KypcopoB A u B.

BHuMaHue: HAKAaTHEM Ha PYKOSATKY 0 MOXHO NEPEKII0UaTh TEKyIINil Kypcop.
2. 'opuzoHTanbHAs KOPPEKLUs
HaxaB naHHy10 KJI1aBUILY, pyKOSITKON 0 MO>KHO 33JaTh ITOPOTOBOE 3HAUYEHHUE 110 TOPUZOHTAIH.

Junanazon Hactpoiiku — ot 0.02 nen. no 4.00 nen. B mpouecce peryiaupoBaHusi mapameTpa B
uHTEpdeiice NOsABATCS IBE KPUBBIC, OTMEUAIOIINE PAMKHU TEKYIIETO PerjlaMeHTa.

Pamku Tekyrmiero periiaMmeHTa

3. BepTukanbHas KOPpEKIUs

HaxaB maHHyIO KIIaBUINY, PYKOSTKON t} MOJKHO 3aJaTh ITOPOTOBOE 3HAYCHHE 10 BEPTHUKAIH.
Huanaszon Hactpoiiku — ot 0.03 nen. mo 4.00 gen. B mporecce peryaupoBaHusi mapameTpa B
uHTepdeiice MOSIBATCS JIBE KPUBBIC, OTMEUAIONINE PAMKH TEKYIIETO perjiaMeHTa.

4. Co3paHue perinaMeHTa

PernmameHT — 3TO MCHONB3yeMBIN AJI aHAIM3a OCIHIIIOrpaMMbl mabnoH. Haxartue skpaHHOU
kiapuiy Co3aHue perjiaMeHTa J1aeT KOMaHIy HEMEUICHHO MPUMEHUTh TEKYIUNA CO31aHHbIN
periamMeHT (JaHHbIe KOPPEKTUPOBKH 110 TOPU3OHTAIHN U BEPTUKAIIH).

10
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10. 3anucb ocMIIOrpaMMbl RIGOL

[Tonp30oBaTeIb MOXET COXPAaHWTh TEKYIIMH pEeriaMeHT MpPOBEpKH Ha BcTpoeHHOM Flash
Hakonurene npubopa win BHemHeM USB Hakonwmrerne, a Takke MOJKET BBECTH B ONEPATHBHYIO
namsTh JOKYMEHT C perjameHToM mpoBepku (*.pf), coxpanennslii Ha BcTpoeHHoM Flash
HakomnuTese npudopa win BHemtHeM USB Hakonurene.

Haxxmure skpannyro kinaBumry CoxXpaHMTh, BoWauTe B HMHTEepQeiic COXpaHEHMs IOKYMEHTa.
Crnenys ykazaHusM pasnena «CoxpaHeHHe M 3arpy3ka MH(GOpMaIM», COXPaHUTE PErJIaMEeHT
IIPOBEPKU Ha BHYTPEHHEM WJIM BHEIIHEM HAKOIMUTEIIE.

Haxxmute 3xpaHHyI0 Ki1aBuIly 3arpy3uTh, Boiiiute B uHTEpdeiic 3arpy3ku qokymenrta. Cienys
yKazaHusIM pazfena «CoxpaHeHHe U 3arpy3ka MHGOpMaIum», 3arpy3ure periaMeHT IPOBEPKHU B
OTIEpPAaTUBHYIO MaMSATh MpHOOpa.

11
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11. YnpaBneHue otobparkeHnem RIGOL

11. YupasieHue oTo0pakeHueM

Bre1 Moxerte HAaCTPOUTHL TAKUC CBA3aHHBIC C OTO6pa)KeHI/IeM OCHUJIIOTpAMMBI TTapaMETPhI, KaK
THIIL 0T06pa)i(eHI/I$I, MOCJICCBCUCHUC U APKOCTb, @ TAKXKC THUII CCTKU 3KpaHa, APKOCTb CCTKU H
MMPpOAOJKUTCIIBHOCTE BhIBOJAa MCHIO Ha 3KpaH.

Coneprxanue paszena:

Br16op Tumna orobpaxeHus
Hactpoiika nocnecseuenus
Hactpoiika sspkocTH 0CIMIIOrpaMMBbl
Hacrpoiika ceTku dkpaHa

Hacrpoiika sipkocTu ceTku

HacTtpolika mpoaomKUTETbHOCTH BBIBOJA MEHIO HA SKPAH
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RIGOL 11. YnpaBneHue otobpaxkeHneMm

Br100op THIIA 0TOOpaKEHUA

-

[FUGOL G501 e imatiae 2
g DISP
@
@
O
-
-
\_ '
'\._l—.l l—.l

Haxwvure DISP| > Tum oTo0paxkeHusi, 3a7aiiTe Croco0 OTOOPaKCHHS OCIUJLIOTPAMMBIL:
«BEKTOPHBII UIIA «TOUCUHBII.

® BEKTOPHBIM: TOYKM 3axBaTa OOpa3LOB CUIHAJA COEAMHSIOTCS MEXIY COOOW MPSIMBIMU
THUAAMU. JlaHHBIA pexuM B OONBIIMHCTBE CIy4aeB HaeT CaMyl0 PEaUCTHYHYIO
ocumiorpammy. B Hem yZoOHO mpocMaTrpuBaTh OTBECHBIE ()POHTHI OCHMIIIOTPAMMBI
(HampuMep, PsIMOYTOJIBHOIO CUTHAJIA).

® TOYEYHBII: 0TOOpaXKAIOTCSI HETIOCPEACTBEHHO TOUKM 3aXBaTa 00pa3IoB cUTHAjIa. MOXKHO
HATJSITHO BUJETH KAXKIYIO TaKYI0 TOUKY M, UCIIONIB3YS KypCOPBI, H3MEPUTh 3HAYCHUS X H
Y 3THX TOYEK.
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11. YnpaBneHue otobparkeHnem RIGOL

Hacrpoiika nmocjiecBeuyeHust

Haxwmute DISP| > IlociecBeueHme, 3a/1aiiTe MOCIECBEYCHHE OCIMULIOrpada: MUHHUMAILHOE,
koHKpeTHOoe (0T 50 Mc 110 20 ¢) UM HeOTpaHUYCHHOE.

Hmxe moka3aHbl OTO6pa)KGHI/I$I ocouJIIoOrpaMM IpH Pa3IMYHBbIX HaCTpOﬁKaX IIOCJIECBCYUCHUS Ha
MPUMEPE YaCTOTHOIO CUTHAJIA C CUHYCOUJAIbHON Pa3BEPTKOM.

1. MunnMaJbLHOE 3HAYeHHe

OCI_[I/IJ'IJ'IOFpaMMBI OTO6pa)KaIOTC5{ C BBLICOKOM 4aCTOTOH OOHOBIEHHMS OKpaHa.

2. KonkpeTrHoe 3HaueHHe

OOHOBNIEHNE PKpaHa MPOUCXOAUT MEAJICHHO WU K€ TMOSBISIIOTCS PEIKHE CIy4aiHble CKayKU.
[TocnecBeuenune MoxxHO HacTpouTh Ha: 50 mc, 100 mc, 200 mc, 500 mc, 1 ¢,2 ¢, 5 ¢, 10 ¢ nnm 20
C.

3. Heorpanuuiennoe

[Ipu BocnipousBeieHHH OCIIMILUIOTPadoM HOBOM OCITMIUIOIPAMMBI CTapasi He yIaseTcs C SKpaHa.
Ona oroOpaxaercs C MeEHbIIEH WHTEHCHUBHOCTBIO SIPKOCTH, B TO BpeMsi KakK HOBas
ocHWUIOrpaMMa  OTOOpakaeTcsi C  HOPMaJbHOM  spKocThio. [lpu momomm — pexuma
HEOTPAHMYEHHOTO TIOCIECBEUCHUS MOXKHO H3MEpATh IMOMEXH H KoJieOaHUs, 3aXBaThIBAaTh
CITyJaifHbIE COOBITHSI.
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11. YnpaBneHue otobparkeHnem RIGOL

HaCTpOﬁKa SAPKOCTH OCHUJIJIOTPAMMBI

Haxwmute [DISP| > SIpkocTh OCHMLIOTPaMMBbI WiK 0€3 MEHIO BpallleHUEM 0 3aJiafTe
BEJIMUYMHY SPKOCTH OCLMJIJIOrpaMMbl aHajorooro kasaia. ITo ymomuanuto — 50%. Jluanason
HacTpoiiku — oT 0% 10 100%.

Hacrpoiika ceTku 3KkpaHa
Haxxmute [DISP| > CeTka 3xkpaHa, 3a7aiiTe THUI CETKH YKpaHa.

(B
Rl groTrounTe JOHOBYIO CETKY M OCH KOOPAHMHAT

EE: OTKJIIOUUTE (POHOBYIO CETKY

I:l: OTKJIIOUHUTE (POHOBYIO CETKY M OCH KOOPAUHAT

Hacrpoiika SpKOCTH CeTKH

Haxatuem DISP| - SIpkocTh ceTKM WK BpalleHUEM 0 3a/1aliTe BEJIMYMHY SPKOCTU CETKH
skpana. [lo ymomuanuto — 50%. Inanason Hactpoiiku — ot 0% no 100%.

HaCTpOﬁKa NMPOAOIZKUTCJIBbHOCTH BbIBOJAAa MCHIO HA IKPaH

Haxxmure - IIpoao/KHUTEJBHOCTh BBIBOAA MEHIO, 33a/aliTe HYXXKHOE Bpems. MeHro
MCYE3HET Yepe3 JaHHbIN 3aJaHHbIN MEpUOoJl BPEMEHHU, MPOIIECAIINHA OCe MOCIEIHEro HaxKaTus
kiaBuimu. MoxkHo 3anath: 1 ¢, 2 ¢, 5 ¢, 10 ¢, 20 ¢ nim HeorpaHUUeHHOE (MEHIO HE CKPBIBACTCH).
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm RIGOL

12. CoxpaHeHue U 3arpy3ka uH(poOpMauu

[Tonp3oBaTenb MOXKET COXPaHUTh B pa3IM4YHBIX (oOpMaraXx Ha BHYTPEHHEM HaKOMUTEILHOM
YCTPOWCTBE WJIM BHEUIHEM HakonuTeiabHoM USB o6opynoBanuu (Hampumep, GIdIuke) TeKymue
HACTPOWKHU, OCLWJUIOTPAMMBI, SKpaHHble H300pakeHus. OH Takke MOXET 3arpy3uTh YyxKe
COXpaHEHHbIE HACTPOUKH U OCLIMIIOIPAMMBI, KOT'/Ia 3TO éMYy HE00X0IUMO.

Coneprxkanue paszaena:

Cuctema coxpaHeHHUs

Tunel coxpanenus

CoxpaHeHHe Ha U 3arpy3Ka ¢ BHYTPEHHHX HAKOMUTEICH
CoxpaHeHHe Ha U 3arpy3Ka ¢ BHEITHUX HaKOIUTENEeH
Pabota ¢ quckom

3aBOJICKHE HACTPOINKHU
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RIGOL 12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm

Cucrema coxpaHeHus
Haxxmute xiraBumry SAVE|, Bolinute B HHTEpQEiic HACTPOSK COXPAHCHHUSI H 3aTrPY3KH.

I?.Iﬂﬂl. [ rhes YRS R P s s ]

SAVE

| 68868860

(99999990 |

I{-

[

-
e

o
B
©
S
©

(
=,

I

MecTto nogcoesuHEHUS
USB naxonurens

B nannom ocmwinorpade Ha mepenHe M 3aaHel maHenau uMeercs 1Mo oxHoMy pasdbemy USB
Host, npennazHaueHHbIx a1 noxacoenuHeHuss USB HakomuTens M COXpaHEHHS Ha HEM
unpopmarmu. [logcoequnsempie USB wmakonutenu mnomedarorcss kak «Disk E» (mepemmsis
nanenb) U «Disk D» (3aguss manens). Berpoennstiit Hakonurens npubdopa (Local Disk) moxer
coxpaHuth 10 JOKYMEHTOB C TIE€OMETPUYECKHMMH MecTaMHu ToueK uiau 10 JOKyMEHTOB ¢
ocuuiorpaMmamMu, uin 10 1OKyMEHTOB ¢ HacTpodkamMu. KpoMe 3Toro MoxHo coxpaHutb 10
JOKYMEHTOB C JTAJIOHHBIMU OcLMUIOrpaMMaMu U 10 TOKyMEHTOB ¢ periaMeHTaMH IOBEPKU
I'OAEH/HEI'OAEH. Huxe noka3an untepgeiic BoIOOpa AUCKa:

124 6
124 6

Tabn. 12-1 Berpewaroruecs 3HaUKH
3Hauok IlosicHeHnme 3nauok IlosicHeHHe

[TogHATHCS HA OJIMH YPOBEHb JIOKyMEHT OCIMILIOrPaMMBbI

uHTep(deiica BBEpX

E JIokanbHBINA TUCK
[ =)
[ ]

Hokyment ¢popmara JPEG

Buemaunit USB Hakonutenb

B B E

JIOKyMeHT perjiaMeHTa IpoBepKU
I'OAEH/HET'OAEH

N
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm RIGOL

[Tanka MTOKyMEHTOB Hoxyment dpopmara PNG

Bo3BpaTuThCs B NANKy ypOBHEM JIOKyMEHT 3alucy OCLHUUIOrPAMMBI

=4 [

BBIIIIC

HewnsBecTHBIN TOKYMEHT JIOKyMEHT 3TaJIOHHON

B @ E

OCIUJIJIOTpaMMBbI

PacTpoBblii JOKyMEHT JlokyMeHT HacTpoek

o]
=4
7

CVS noxymeHT JIOKyMEHT reOMEeTpHUYECKOro MecTa

@B O
[

TOYCK

Tunsl coxpanenus

Haxmure SAVE| > Tum coxpaneHusi, BbiOepuTe HYXHbIM Tun. Ilo ymomyanuio 3TO
«CoxpaHeHHE JaHHBIX I'€OMETPUYECKOro mecra Todek». Hurke mpuBeneHB! pa3inyHbIe TUIIBI
COXpaHEHMH U 3arpy30K:

1. CoxpaHeHne TaHHBIX F€OMETPUYECKOI0 MeCTA TOYEK

JlaHHBIE OCHIMJLIOTPaMMBI COXPAHSIOTCSI Ha BHYTPEHHEM WJIM BHEIIHEM HaKomuTese B (opmate
«*trcy. Ha BHyTpeHHEM HOCHUTEIE MOXHO COXpPaHUTh MakcuMyM 10 1okymeHTOB (OT
LocalTraceO.trc mo LocalTrace9.trc). JlaHHbIe BCEX OTKPBITBIX KAaHAJIOB MOXKHO COXPaHUTH B
OZIHOM JoKyMeHTe. [Ipu 3arpy3ke JaHHbBIE OCIMILIOTPAMM OTOOPa)KalOTCs HEMOCPEICTBEHHO Ha
JKpaHe.

2. CoxpaHeHHne OCHUIJIOTPAMM

I[aHHI)Ie OCHHJIJIOrpaMMbl COXPAHAIOTCSA HA BHYTPCHHCM WJIM BHCIITHEM HAKOIIMTCJIC B (i)opMaTe
«*.wfm». Ha BHYTpeHHEM HOCHTENE MOXHO COXpaHHTh MakcumyM 10 HTOKyMEeHTOB (OT
LocalWfm0.wfm no LocalWfm9.wfm). CoxpaneHHble TOKYMEHTBI OYyIyT COJEp)KaTh JTaHHbBIC
OCHMJUIOTpaMM  4-X aHaJOTrOBBIX KaHAJOB M HWHpopMalui 00 OCHOBHBIX HACTpOiKax
ocumiorpada. Bce nanHbIe MOKHO OyJIeT 3arpy3HTh.

3. CoxpaHeHHe HACTPOEK

HacTpoiiku ocripyuiorpaga coxpaHsroTcs Ha BHyTPEHHEM HJIM BHEITHEM HaKomuTelne B (hopmaTe
«*.stpp. Ha BHYTpeHHEM HOCHUTEJIE MOXKHO COXpaHUTh MakcumyMm 10 mokymMeHTOB (OT
LocalSetup0.stp 1o LocalSetup9.stp). Yxe coxpaHeHHbIE HACTPONKHA MOXKHO 3arPy3HTh.

4. CoxpaHeHue n300pakeHuit

DKpaHHbIC H300PaKEHHUST COXPAHSIOTCS Ha BHEITHEM HAKOIMUTENE B opmarax «*.bmpy, «*.pngy,
«*.jpeg» mmm «*.tiff). MoxHO 3amaTh UMS JOKYMEHTa M IyTh COXpaHEHHs. Takke MOXHO,
UCIIONB3YySl TO K€ UM JOKYMEHTa, COXpaHUTh B OJHOM Karajore JOKyMEHT C
COOTBETCTBYIOIIUMHU MmapaMmeTrpamu (*.txt). 3arpy3ka wu300pakeHUH © JOKYMEHTOB C
napaMeTpamu He MOIICPIKUBACTCS.
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RIGOL 12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm

[Tocie BeIOOpa TaHHOTO THITA COXPAHCHHUS:

Haxmute »skpannyio ximaBunry @P@opmatr mu300pazkeHMsi, BbIOEpUTE HYXXHBIA Qopmar
COXPAHEHHH.

Haxmurte »skpannyro kiapuiry CoxpaHeHHe MNapaMeTpPoOB, BKIIOYWTE WM BBIKIIOYHTE
(YHKIMIO COXpAHEHUS TapaMETPOB.

CoxpaHeHnne U300paskeHUsI OTHUM HAKATHEM KJIABUIIHU

ITocne mpucoenunenuss USB HakonmuTens Ha)kaTHEM PACIOJIOKEHHOM Ha NEpenHen

TaHEIN KJIABUIIN Me9aTH MO>KHO OBICTPO COXPAHHUTH B €70 KOPHEBOM KaTaJlore
TEKyIlee SKpaHHOE N300pakeHne B popMare pacTpOBOTO U300paKCHHUS.

5. Coxpanenne CVS

Ha BHemHeM HakomuTelle COXpaHsAETCs SKpaHHOE M300pa’keHHe WJIM JaHHBIE OCLMJIIOTPAMMBI
3aJJaHHOTO KaHajla B OJHOM JIOKyMeHTe (opMmaTa «*.csv». MOXHO 3a1aTh WMs JOKyMEHTa H
IMyTb COXpaHCHUS. Taxxe MOKHO, HCIOJIB3ySA TO XKC WM OOKYMCHTA, COXpPaHWUTbL B OJHOM
KaTajore J0KyMEHT C COOTBETCTBYIOLUIMMH napameTpamu (*.txt). 3arpyska CVS u 10KyMEHTOB ¢
napaMeTpamMH He MOJIePKUBACTCH.

ITocne BbIOOpa JAaHHOTO THIIA COXPAHEHHUS:

Haxxmurte skpannyro kiasumry JlJiMHa JaHHBIX, BbiOepuTe «OKpaH» win «OnepaTUBHAS
namsaTey. [locie Beibopa «OnepaTtuBHas naMsaTh» HAKMUTE IKpaHHYIO KiaBuily CoxpaHsieMbli
KaHaJ, BeIOepHTe HYKHBIN KaHas (BHMMaHue: BRIOPATh MOKHO TOJIBKO YK€ OTKPBITHIN KaHa).

Haxwmure »skpaHHyro kinaBunly CoxpaHeHHe NapaMeTpPOB, BKJIIOYMTE WM BBIKIIOYHTE
(YHKIMIO COXpAHEHUS TapaMETPOB.
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm RIGOL

CoxpaHeHne Ha " 3arpy3ka ¢ BHYTPCHHHUX HaKoOINHuTeJ e

CoxpaHuTh Ha M 3arpy3uTh C BHYTPEHHHMX HAKOMHUTENEH MOXKHO JIaHHBIE T€OMETPHYECKOIO
MOJIO’KEHUSI TOYEK, OCIMJIJIOTpaMMbl WJIM HacTpodku. Huke mpuBeneH mpumep omepanuii mo
COXPAHEHHUIO U 3arpy3Ke TaHHBIX T€OMETPUUYECKOTO MOIOKESHHS TOUECK.

1. CoxpaHeHne JOKYMEHTA 32/IAHHOT0 THIIA HA BHYTPEHHEM HAKONMUTeJe
1) momaiite curHan Ha ocumiLiorpad, MoIy4IuTe CTAOUIBLHOE €T0 0TOOpaKeHNE

2) naxmute SAVE| > Tun coxpanenusi, Boioepute «CoxpaHeHHE TAHHBIX T€OMETPUUYECKOTO
mecta Touek». [lanee, Haxxmute CoxpaHeHHMe, OTKpoeTcs MHTepdelic, TOKa3aHHbI Ha puc. a.

Hcnonways ﬁ , Beioepute «Local Disk», a 3arem oTkpoiiTe ero Ha)xaTHeM Ha *-:' (puc. 0).

RIGOL ™™ H 1.000us 0 5 D T # 000y

TELNOZIHOH
STORAGE

Marne i {=) Tirme

Puc. a

3) kaK 3TO TOKa3aHO Ha puc. O, Ha JIOKAJLHOM JHCKE MOXXHO COXPaHUTh MakcumyM 10

JIOKYMEHTOB. PyKosTKOM *-:' BbIOEpUTE HYXHOE MECTO coXpaHeHus, kiaBuiia CoxpaHeHHe
HayHeT CBeTUThCs. HakaB Ha JaHHYIO KJIaBHILY, OCYLIECTBUTE coxpaHeHue. Ecimu BeIOpaHHOE
MECTO YK€ 3aHMMAeT COXPAHEHHbIA JOKYMEHT, MOXHO OCYLIECTBUTH 3allUCh IIOBEPX HETO, a

MOYKHO CHayajia €ro yJIaJuTh, BOCIOJIb30BABIIMCH MEHIO YAajeHue. cronb3ys ﬁ , BBIOEpUTE

m s , HA’KaB Ha 0 , BEDHUTCCh Ha YPOBCHDb BBIIIC.
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RIGOL 12. CoxpaHeHue 1 3arpy3ka nHgpopMmauyum

8
Q
o
3

H - 0 ] T £ 000y

TYLNOZINOH
STORAGE

Time

Puc. 6

BHuMaHmMe: Ipy COXpaHEHHWU Ha BHYTPEHHE 3alloMuHaroulee ycTpoicTtBo MeHro Co3mpanme
HOBOT0 J0KyMeHTa 1 Co31aHue HOBO NMANKM NCIO0JIb30BaTh HEIb3SL.

2. 3arpy3ka J0OKyMeHTa 3aJaHHOI0 THUIIA ¢ BHYTPEHHEr0 HAKOMMUTe ISl

1) naxxmute SAVE| > Tun coxpanenusi, BoiOepure «CoxpaHeHUE JaHHBIX T'€OMETPUUYECKOTO
mecta Touek». Jlamee HaxmuTe 3arpyska, oTKpoeTcs HHTep(eic, MoKa3aHHBIH Ha pHC. B.

Ucnionb3ys ﬁ , Beioepute «Local Disk», a 3aTeM OTKpoiiTe €ro HaKaTueM Ha 't-:' (puc. ).

T £ 0.00%

a
Q
o
3

Load

Time

IYIILHIA
STORAGE

Puc. B

2) KaK 3TO MOKa3aHO Ha pUC. T, UCIIOJIb3YS 0, BbIOEpUTE HYXHBIN JOKYMEHT Uil 3arpy3KH.
Jlanee HaxxatueM 3arpy3ka 3arpy3ute BbIOpaHHBINA JOKYMEHT.
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12. CoxpaHeHue 1 3arpy3ka nHgpopMmauum
RIGOL ™ H 2

RIGOL

T # 204y

Load

TYLNOZIHO|
STORAGE

Time

Puc.r
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RIGOL 12. CoxpaHeHue 1 3arpy3ka nHgpopMmauyum

CoxpaHeHne Ha " 3arpy3ka ¢ BHCIHIHHX HaKonurTeJen

[lepen mpoBeneHHEM COXpaHEHUS Ha M 3arpy3KH C BHEUIHETO HAaKOMUTeNs yOeauTech, YTO OH
NpaBWIbHO nojcoequHeH. COXpaHUTh Ha BHEIIHEM HAKOMHUTENe MOKHO BCE THUIIbI JOKYMEHTOB
MmeHio Tun coxpaneHus, 3arpy3uTh — Bce, KpoMe u3o0paxenuit u CSV.

1. CoxpaHeHne JOKyMeHTa 32IaHHOr0 TUNA Ha BHemHeM USB HakonuTene
1) momaiite curHan Ha ocumiLiorpad, MoIy4IuTe CTAOUIBHOE €T0 0TOOpaKeHNEe
2) naxmure SAVE| > Tun coxpanenusi, Beioepure «Coxpanenne CSVy. Jlanee Haxxmute

CoxpaHnenmne, oTkpoetcs nHTepdeiic, mokazaHHbli Ha puc. 1. Mcnomb3ys 0 , BeIOepute «Disk

E», a 3aTtem otkpoiite USB HakonuTenb HakaTUEM Ha "U' (puc. e).

A
o)
o
.

H 1.000us . T £ 0.00%

TYLNOZIMOH
STORAGE

Mame (=) Tirme

Puc. 1

3) Kak 3TO MOKa3aHO Ha pHC. €, pyKOATKOM 0 BbIOEpUTE HY’)KHOE MECTO COXpaHEeHUs. MoXHO
BBIOpATh COXpaHEHHE B KOpHEBOM KaTanore USB HakomuTens, a MOXKHO — B JIFOOOH Marke 3Toro
KaTaJjora.
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm RIGOL

-
[T

RIGOL ™

IYIILHIA
STORAGE

Time

Puc. e

4) Ilocne BbIOOpa MecTa COXpaHEHHMs] HaXXMUTE SKpaHHyI0 kiasuiry Co3gaHue HOBOIO
JOKYMEHTa, OTKpoeTcs MHTepdeiic, moka3aHHbIH Ha puC. K. O3araaBbTe HOBBIM JOKYMEHT B
COOTBETCTBUU C yKa3aHUsIMH naparpada «Co3iaHue 0JHOTO JOKYMEHTA WM ManKuy.

RIGOL H 1.000us PR _— v _— . 0.0 s T £ 000y

Name

A¥IILY3A
STORAGE

ame el(H) Time
il Up. .
[ FE WFOL™1

SAVE

wi
=
r
=
iu
=

Puc. x

5) Haxxatuem skpannoit knaBuiii IloaTBepskaeHne OCyIIECTBUTE COXpPAHEHHE.
2. 3arpy3ka J0KyMeHTAa 3aJJaHHOr0 TUna ¢ BHemHero USB nHakonuTens

1) naxxmute SAVE| > Tun coxpaHeHusi, Boioepure «CoxpaHeHHE NaHHBIX I€OMETPUYECKOTO
Mecta Touek». Jlamee Haxkmute 3arpy3ka, oTKpoercs HHTepdeiic, MoKa3aHHBIA Ha PHUC. 3.

Ucnionb3ys u , BeiOepute «Disk E», a 3aTtem otkpoiite USB HakomuTenp Ha)KaTuem Ha 't:'
(puc. n).
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RIGOL 12. CoxpaHeHue 1 3arpy3ka nHgpopMmauyum

T £ 0.00%

Load

IYIILHIA
STORAGE

Time

]
Rt

Puc. 3

- 0013

2) KaK 3TO MOKa3aHO Ha PHC. U, UCIOIB3YS ‘t-:', BBIOEpUTE HYXKHBIA TOKYMEHT ISl 3arpy3KH.
Hanee, HaxxaTuem 3arpyska 3arpy3ure BbIOpaHHBIN TOKYMEHT.

2
Q
Q
=

H 1.000us 75 0.0 s T £ @ 000V

Load

IYIILHIA
STORAGE

LOAD

Puc. n

10
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm RIGOL

Pabora ¢ 1uckom
Haxxwvute SAVE| - PaGora ¢ AuckoM, otkpoercsi uHTepdeiic paboTsl ¢ AMCKaMHU, TOKa3aHHBIH

HKe. Pykoarkoin 0 BBIOCpHUTE HYKHBI JUCK, TEKYIIMA BBIOPAHHBIN ITUCK BBIICITUTCS
3eJIeHbIM LBeTOM. HaxkaTtueM Ha o OTKpOITE BHIOPAHHBIN JTUCK.

Mame Size Tirme

i

B Local Disk 1.00G
124.6M
124,60

B MeH10 paboThl ¢ AMCKaMU MOXHO MTPOU3BECTHU CIIEIYIOLINE ONEpaLlUu:

L4 BBI60p THUIIa JOKYMCHTA

® CO3JaHUC NJOKYMCHTA HJIU IAIIKKU

¢  YJAJICHUC NOKYMCHTA WJIN ITAIIKH

® JICPCUMCHOBAHUC NOKYMCHTA WJIN MAIIKH
® (OYMCTKA JIOKAaJIbHOI'O HAKOIIUTECIIA

11
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RIGOL 12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm

Bb10op THIIA TOKYMEHTA

Kpome THIIOB TOKYMEHTOB, BXOASIIMX B MEHIO THII cOXpaHeHHUsl, IpU ITOMOIIH OCIHiuIorpada
TaKke MOXKHO OTOOPa3HUTh, COXPAHUTHh MM NPOYUTATh HEKOTOPHIC NMPHKIJIAJHBIC TOKYMEHTHI
BeIcuiei kateropuu. Hanpumep, noxymenT periamenta nposepku ['OJEH/HEI'OLAEH (*.pf),
JOKYMEHT 3alHiCH oOcUWUIorpaMMbl  (*.rec), nokyMmMeHT oOHoBieHHs (*.rgl), moxymeHt
napameTpoB (*.txt) ¥ TOKYMEHT 3TaJIOHHOH ocuuiuiorpamMmsl (*.ref).

Haxmutre SAVE| > Pabora ¢ auckom > Tum aokymeHTa, BbiOepuTe HYXHbIM THI. [lo
YMOIYaHUIO 3TO «*.*». B TekyiieMm myTH, Ha TEKyLIEM AMCKE OTOOpPA3UTCS TOJNBKO JTOKYMEHT,
Ybhe paCHIMPEHUE COTNIaCyeTCs ¢ BEIOpaHHBIM THIIOM (aiina.

12
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm RIGOL

CO3HaHI/Ie OJTHOI'0 JOKYMECHTA WIMA INAIIKH
JlanHyto omepanui0 MOXHO TPOM3BECTH TOJBKO Ha BHemrHeMm Hakonutene. [lepen
HCIIOJIb30BaHUEM BHEIIHETO JUCKa YOeIUTECh, YTO OH MPABMIILHO COEAUHEH C IPUOOPOM.

Bnavane naxmure - Pabora ¢ IAMCKOM, PYKOSITKOU u BBIOCPHUTE U OTKPOWTE
BHemmHu auck («Disk D» wmu «Disk E»). [lanee BoiOepuTe HYKHBIM MyTh ISl CO3/1aBa€MOTO
nokyMmeHta win nanku. [lo ymomuyanuio 3t1o kKopHeBoil karanor USB nakomurens. 3arem
HOKMUTE OSKpaHHylo kiaBuiry Co3ganue gokymeHTa win Co3laHue NANKH, OTKPOETCS
cIeayIomuii nHTepgeic:

a
Q
Q
=

H 1.000us = T + 000y

Mame

TLNOZIYOH
STORAGE

fi Ve - -
(i HEWFOL™1

:

NEW FILE

Jannplii ocruuuiorpad mNOAAEpPKUBAaET BBOJA HAa KUTAMCKOM W aHTIUICKOM s3bIKax. Mms
JOKYMEHTA WU TTAIIKM MOKET COJepKaTh OYKBBI, IU(PHI, HIKHEE TIOJUYEPKUBAHKE, TPOOEITBI 1
uepornudel. CUMBOJNIbHAS [JIMHA WUMEHU OrpaHnueHa 64 Oaiitamu. Huke moscHseTcs, Kak
BBECTHM MM JOKYMEHTA WJIM MANKK HA KUTAaHCKOM M aHIJIMMCKOM SI3bIKAX.

IHonckaska
B Hpouecce BBCACHHUA MMCHHU BCErga CHaydajia 3KpaHHBIMI/I KJIaBUILIaMHU MCHHIO BBI6I/IpaIOTC}I
pa3nu4uHble pabo4yue 30HBI, 3aTEM BpAIICHUEM 0 BEIOMpAETCS HYXKHOE COJACpKAHHE, B

KOHIIC HAXKaTUECM 0 BBI6paHHO€ COACPpKaHNUEC BBOJAUTCA.

13
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RIGOL 12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm

BBoa Ha aHIIHICKOM fI3BIKE
[Ipumep: co3nanre qOKyMeHTa Win nanku ¢ umeHeM «Filenamey.

1. HasxmuTe skpannyto kiasuiry KmaBuarypa.
1) pykosiTkoi 't-} BBIOEpHTE CITIOCOO BBO/A HA aHTIIMICKOM «En» M BBOJ 3aryiaBHBIX OYKB «*A.

2) pyKOSITKOM U BBeauTe OykBy «F». Ecni OykBa BBeseHA HENPABUIIBHO, €€ MOXHO YAaJIHTh
Ha)KaTHEM SKPAaHHOW KJIAaBUILH Y AaJIeHHUe.

3) pykosTKOI 0 BbIOEPUTE BBOJ CTPOUYHBIX OYKB «Aay.

4) pyKosSITKOU ‘U‘ BBEJIUTE OCTaBIINecs OyKBHI «ilenamey.

30Ha BBOJAa UIMEHU KiaBuarypa [Tepexitouenue [lepexmtouenue

pa3mepa mpudTa s3bIKa BBOJIA

2. B nmponecce BBCACHHUA MMCHHU MOKHO HAXKAaTh JKPAHHYIO KIIABUITY I/IMH, OTKpbIBAA «30HY

BBOJa UMCHU», pYKOHTKOﬁ o MNEpEMECTUTD KYPCOpP, a4 3aTEM HAXKATUEM 3KpaHHOﬁ KJIaBUIIIN
Yz[a.nelme MMOCJICAOBATCIIbHO YAAJIUTh CUMBOJIBI, PACIIOJIOKCHHBIC CJIEBA OT KypCopa.

3. Tlo 3aBepmieHMM BBOJAa HaXMHTE JKpaHHyi0 kiapuinry IloaTBep:kmeHue, ocmwiorpad
CO3/acT ManKy WK JOKYMEHT 33JJaHHOTO THIIA M0 TeKYIIEMY MTyTH C JAaHHBIM UMEHEM.

14
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm RIGOL

BBoa Ha KHTAlICKOM fI3BIKE
[Tpumep: co3naHue JOKyMEHTa WU MaNKd C UMEHEM 4.

1. Haxxmure skpannyto kiasuiny KiiaBuarypa.

1) pykosiTkoit 0 BBIOEpHUTE €1I0CO0 BBOJIA HAa KUTACKOM «™'» M BBOJ CTPOUYHBIX OYKB «Aay.
BHuMmanue: B pasziensl MEHIO, pacHoOJO0XKEHHOTO B IMPaBOIl 4acTH 3KpaHa, HOOABUTCS pasjen
«Hepornudnn».

2) ucnonb3ys 0, BBE/IUTE CUMBOJIBI CUCTEMBI MIMHBHHB «Wen». Ecu 3T cMMBOJIBI BBEACHBI
HENpaBWIbHO, UX MOXHO YJaJIUTh HaXaTHEM SKpaHHOH kiaBuiM YaajeHue. Ilocie BBeneHus
«Wen» B «30He BbIOOpa MeporindoB» MOSIBUTCS CEPHsI HEPOTIUQOB.

3) HaxkmMHTE SKpaHHYI0 KiaBuiry Ueporaugbl, pyKkosTKon 0 BBIOEPUTE U BBEAUTE « X».

4) UCroNb3ys Ty e METOAMKY, BBemuTe «fF» u «%».

30Ha BBOJA 30Ha BBOJA
CHMBOJIOB TI0 HMEHH 3oHa BBIOOpA Knasuarypa | Ilepexmodenue [epexmouenue
CHCTEME TTHHBUHD nepornudos pasmepa mwpudTa sI3pIKa BBOJA

IE
1

2. B mpouecce BBeIeHUS UMEHM MOXXHO HaXkaTh SKpaHHYO kiaBuily MMsi, OTKpbIBasi «30HY
BBOJIa MMEHW», 3aTEM HA)KATHEM OJKPAaHHOW KIABHIIM YAAJEHHE IO0CICHOBATEIbHO YAAINUTh
UepOrIu(dbI, pacroioKEHHbIE CIeBa OT Kypcopa.

3. Tlo 3aBepmieHMM BBOJAa HAXXMHTE JKpaHHYyI0 KiaBumry IlogTBep:kaeHme, ociuiorpad
CO34acCT MalrkKy WJIN JOKYMCHT 3aJIaHHOT'O THUIIA 110 TCKYHICMY NIYTHU C JaHHBIM UMCHCM.

15
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RIGOL 12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm

YHa.]'IeHI/Ie O/IHOT0 JOKYMEHTA WIM ITAIIKH
JlanHyto omepanui0 MOXHO TPOM3BECTH TOJBKO Ha BHemrHeM Hakonutene. [lepen
HCIIOJIb30BaHUEM BHEIIHETO JUCKa YOeIUTECh, YTO OH MPABMIILHO COEAUHEH C IPUOOPOM.

1. Yianenue 10KyMeHTa ¢ BHyTPEHHETO HAKOTIUTENS

1) naxmure SAVE| - PaGora ¢ AHCKOM, DPYyKOSATKOI o BbIOEpUTE U OTKpOWTE
nokanbHbIN 1uck («Local Disk»).

2) HA)XMUTE SKpaHHYIO KiaaBuily THI JOKYMeHTa, BbIOEpUTE THUIl yIAISIEMOro JOKYMEHTa
(BammaHme: coxpaHseMble Ha BHYTPEHHEM 3allOMHHAIONIEM YCTPOMCTBE THIIBI
JTOKYMEHTOB — «*.wim», «*.stpy, «*.reth, «*.pH).

3) pyKosITKOM u BBIOEPHUTE YIATSIEMBIN IOKYMEHT.

4) HA)KaTHEM SKPaHHOW KJIABUIH Y AaJieHHEe yIIUTE BHIOPAHHBINA JOKYMEHT.

2. YZ[aJ'IeHI/Ie JOKYMCHTA UJIH MallKW ¢ BHCITHCTO HAKOIIUTCIIA

16

1) naxmure SAVE| - PaGora ¢ AHCKOM, DPYyKOSATKOI o BbIOEpUTE U OTKpOWTE
BHemHU auck («Disk D» umm «Disk E»). Ilpu ynanenun noxkymeHTa (WM TamKH)

PYKOSITKOM 0 BbIOCpUTE yAaldseMblil JOKYMEHT (MM TMamnKy), 3aTeM HaXaTHeM
HKPAHHOW KJIaBHUILYU Y JaJIeHHe yJaauTe BEIOpaHHBIA JOKYMEHT (MJIH MaIKYy).
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm RIGOL

HepeI/IMEHOBaHI/Ie OJTHOI'0 JOKYMEHTA WIMA ITAIIKH
JlanHyto omepanui0 MOXHO TPOM3BECTH TOJBKO Ha BHemrHeMm Hakonutene. [lepen
HCIIOJIb30BaHUEM BHEIIHETO JUCKa YOeIUTECh, YTO OH MPABMIILHO COEAUHEH C IPUOOPOM.

Haxxmute SAVE| > Pabora ¢ 1MCKOM, pyKOATKOMI 't-} BBIOCPHUTE W OTKPOWUTE BHEIIHUU JTUCK

(«Disk D» umu «Disk E»). Ilponomkas HCronb30BaTh 0, BbIOEpUTE JOKYMEHT WU MAIKy,
KOTOPYIO HYXXKHO IeperMeHoBaTh. Jlanee HaxkmuTe sKkpaHHylo kinaBuiry IlepemmeHoBaHme,
oTKpoetcst uaTepdeiic nepenmenoBanus. [lonpoOHOE onMcaHne METOANKH ITEPEUMEHOBAHUS CM.
B naparpade «CoznaHue oJHOro JOKYMEHTA WK HanKm.

OuyHcTKA JIOKAJIBHOI0 HAKONMHUTEJIHLHOI'0 yCTpOﬁCTBa
Brl Mmoxkete CAMHOBPCMCHHO YAaJIUTh BCC JOKYMCHTBI, COXPAHCHHLIC Ha JIOKAJIbHOM
HaKOMUTEIBbHOM YCTPOICTBE.

Haxxmure - Pabora ¢ auckom, Beioepute «Local Disk». Ilepeinure x ciemyromeit
CTpaHHUILIE MEHIO, HAKMUTE dKpaHHble knaBulid IlosiHas ouncTka > Iloarsepxkaenue. Takum
o0pa3om, Brl yanure Bce JOKYMEHTBI, XpaHSIIHECs Ha TOKAJILHOM 3alIOMHUHAIOIIEM YCTPOUCTBE,
Y OJTHOBPEMEHHO BEpHETE MPUOOpP K HACTPOMKAM MO YMOIYAHUIO.

17
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RIGOL 12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm

3aBojackne HACTPOHKH

Haxxmure SAVE| > 3aBoackme HacTpOMKH. MOXHO BepHYTh ocuWuIorpad K 3aBOACKHM
HAcTpPOMKaM, CM. TaOJIUILy HUXKE.

Tabn. 12-2 3aBoackue HACTPOUKHU

IHapameTp 3aBojackoe 3HAYEHUE
Hactpoiiku o ropusontanu (HORIZONTAL)

Hacrpoiiku kanana (VERTICAL)

Hacrpoiiku nonyuenus ocuusuiorpaMmmel (ACQ)
Hacrpoiiku 3anycka (TRIGGER)

Hactpoiiku otobpaskenus (DISP)

Hactpoiiku kypcopa (CURS)

Hacrpoiiku coxpanenus (SAVE)

Hactpoiiku Bciomoratenbubix ¢ynkuui (UTIL)
Hacrpoiiku matematuaeckux oneparuii (MATH > Pa6ota)
Hexonuposanue nporokonos (MATH - BUS1/BUS2)
Hacrpoiiku stanonno# ocummmorpammsl (REF)

Hacmpoiiku no 2opusonmanu (HORIZONTAL)

l'opuzoHTanbHas BpeMeHHas pa3BepTKa 1 Mkc

CwMmeleHue 1no ropu30HTaIN Oc

3amMezsieHHas pa3BepTKa OTxmoueHa

Tun BpeMeHHOW pa3BEPTKU Y-T

Macmta® BpeMeHHOU pa3BepTKH I'py0as HacTpoiika
DTaJIOH MO TOPU30HTAIIN Lentp sxpana

Hacmportixu kanana (VERTICAL)

Macmirab no BepTHKaiu 1B
CwmenieHne no BepTUKAIN 0B
Brixirouatens CH1 Bxirouen
18
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm

Beiximrouarens CH2

Boikmtouatens CH3

Brixmouarens CH4

Tumn cBsi3u KaHata

OrpaHuyeHue N0JI0Ckl MPOIYCKaHUS
BxonHoe conpoTuBieHue

WNuBepcus kaHana
MacutabupoBaHue aMIUIUTY IbI
Enununa nuzmMepeHus kaHana
Hacmpoiiku nonyyenus ocyunnoepammol (ACQ)
Crnioco0 nosyueHus: OCUUIOrPaMMBI
Bun auckperunzanyun

O6bem mamMsaTu

[IpensiTcTBHE HATOXKEHUIO
Hacmpoiixu 3anycka (TRIGGER)
Tun 3amycka

Br1OpaHHbIi HCTOYHUK

Tun gponta

Croco6 3amycka

Tun cBsi3M 3amycka

3amepxka 3amycka

Hacmpoiixu omobpasxcenust (DISP)
Tun otoOpaskeHus

[TocnecBedyeHue

SpkocTh ocMIIOrpaMMBbl

Cerka sKkpaHa

SIpkocTh ceTku

PykoBoacTBo nonb3oBatensa DS6000

BrikmoueH
Brixmrouen
Brikmrouen

[To nocTosHHOMY TOKY
Brikmroueno

1 MOm

BrikmroueHa

I'pyGas Hactpoiika

B

OObIuHbII
B peansHOM BpemeHn
ABTOMaTHYECKHIA BEIOOD

Brixnroueno

3amyck 1o GpoHTy
CH1

Hapacraromuit ¢ppoHT
ABTOMAaTHYECKUI

[To mocTossHHOMY TOKY

100 uC

BekropHoe
MunumansHoe

50%

50%

RIGOL
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RIGOL

[TpoaomKUTETLHOCTD BBIBOIa MEHIO
Hacmpouixu xypcopa (CURS)
Pexum

Py4Hoii

Tun kypcopa

HcTounuk

EnvHuia naMepeHus 1o ropru3oHTaIH
CurA

CurB

Caexennst

Kypcop A

Kypcop B

CurA

CurB

Hacmpoiixu coxpanenus (SAVE)

Tun coxpanenus

Hacmpotixu ecnomocamenvruvix ¢pynxyuti (UTIL)

Hacrpoiiku pa3beMo0B

Tun xoHdurypaiuu cetu

USB ob6opynoBanue

3ByK

3ByK

Iposepka 'OJAEH/HEI'OAEH
Paspemenne nposepku
Hcrounuk

DYyHKIHOHUPOBAHUE

I'opusoHTanpHas KOppEKLUs

20

12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm

Heorpannuennas

OTKIJIIOUEHO

CH1

-4*1 MKC

4*1 MKcC

CH1
CH1
-4*1 MKC

4*1 MKcC

CoxpaHeHHe JaHHBIX TCOMETPUUCCKOro MECTa

TOYCK

DHCP, aBromaTuueckuii IP

Komnerotep

OTKIIIOUEH

OTKJII0UEHO
CH1
OTKIIIOYEHO

0.24 nem.
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm

BepTukanbHas KoppeKius
OTtoOpakeHue nHPopMauu
BriBoJ JaHHBIX U OCTAaHOBKA
BrixomHo# curnain

3anuch oCHMIJIOTPAMMBI
Pexum

3anuceh

Koneunsiit kanp
OYHKIHOHUPOBaHUE
BpemenHol unTepBan
MaxkcumanbHOE KOJI-BO KaJpOB
Bocnpoussenenue
OyHKIHOHUPOBAHUE

Pexxum BocniponsBeneHust
BpemenHol naTepBan
Hauanbnsiii kaap

Pexum anaamuza

PexxuMm ananmsa

Br10paHHBIi HCTOYHUK

PexxuM 110J105KEHMS TCOMETPHUICCKOro MeECTa
TOYCK

Tekymmii kaap
Otobpaxxenue mabdioHa
Hacrpoiiku cucrteMbl

P ACHIMPCHUC 110 BEPTUKAIIN

3amura 3KkpaHa

Bpewms nepexoa skpaHa B peKUM OKUJaHUS

PykoBoacTBo nonb3oBatensa DS6000

0.38 nmex.
OTKIIIOYEHO

OTKJIIOUEHO

«HEI'OAEH»

OTKIIIOUEHO

3998
OTKIII0UEHO
100 =C

3998

OTKIIIOUYEHO
Enunnunoe

100 e

Ananuz Ha OCHOBAaHHU
TCOMECTPHUICCKOI0O MECTAa TOUYCK

CH1

Tekymmii kaap

Bxiroueno

OTHOCHUTENLHO SJICKTPHUYICCKOI'O

3a3eMJICHUs
Hactpolika «110 ymoiyaHuio»

OTKIIIOUEHO

RIGOL

IIOJIOXKCHUA

YPOBHS
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RIGOL

ConpoTuBiIeHHE BHELTHETO 3aMyCcKa

Brixon Aux

DTaloHHas CUHXPOHU3AUA

12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm

1 MOm
BrixogHoM curHan 3amycka

BBIXOIHON CHHXPOHU3UPYIOLIUN CUTHAI

Hacmpoiiku mamemamuuecxkux onepayuti (MATH - Paboma)

OYHKIHOHUPOBaHUE
A+B

Hctounnk A

Hcrounnk B

WNuBepcus

Macmtab mo BepTukaiu
A-B

Hctounnk A

Hcrounuk B

WNuBepcus

Macmtab mo BepTukaiu
A*B

Ucrounuk A

Hcrounuk B

WNuBepcus

Macmtab mo BepTukaiu
A/B

Ucrounuk A

Hcrounnk B

NuBepcus

MacmTab 1o BepTUKamu
FFT

Hcrounuk

OxonHas pyHKUUSA

22

OTKIJII0UEHO

CH1
CH1

OTKIII0UEHA

2B

CH1
CH1

OTKIII0UEHA

2B

CH1
CH1

OTKIII0UEHA

2U

CH1
CH1

OTKIII0uEeHa

2U

CH1

«IIpsAMOYTOTBEHUK
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm

Orobpaxxenue

[Ixana mo BepTUKaAIU
Macmtab 1o BepTUKanu
Macmitab no ropu3oHTanu
YacTora quckperusanuu
Jlornueckue BbIMCIEHUSA
dopmyia BEIYUCIEHUSA
Ucrounuk A

Hcrounuk B

NuBepcus

MacmTab 1o BepTUKaIu
IToporoBoe 3Hauenne A
IToporoBoe 3Hauenue B
Bricuiee ucuucieHue
®opmyIia BEIYUCIEHUSA
Bripaxenue

MacmTab 1o BepTUKanu

Paznenennslii 3xkpan
b

20.0 nb

2.5 MI't/nemn.

100 MBr10/C

nu

CH1

CH1
OTtkiroueHa
1U

0B

0B

OTKIII0uEeHa
CHI1+CH2

2B

Hexoouposanue npomoronos (MATH - BUSI/BUS2)

Tun nexogupoBaHus

[Tonoxxenne BUS

Cucrema cunciaeHust OTOOpaskeHus
Cwmenenue

IToporosoe 3HaueHue
IHapanneabHas mIUHA

Kanan cuaxponuzannu

Tun ¢pponTa

Pa3psaHOCTb IIMHBI

KomnuectBo pa3pAa0B KaHalla

PykoBoacTBo nonb3oBatensa DS6000

JlaHHBIE MMapaIeaIbHON UHBI

OTKIII0uEeHa

[llecTHaguarepudHas
0

0

Her
Hapacrarommit
1

0

RIGOL
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RIGOL

Kanan

RS232

TX

RX

ITonsspHOCTH

[Topsimox nepenaun
CxkopocTts B 601ax
Pa3psaHOCTB TaHHBIX
CronoBblit OUT

[TpoBepka 4eTHOCTU-HEYETHOCTH
[Taker

CronoBblii CUMBOJI TaKeTa
12C

SCLK

SDA

SPI

SS xanan

[TossspHOCTE SS

Kanan SCLK

Tun ¢pporta SCLK
Kanan MISO

[Honaprocts MISO

Kanan MOSI

[Monssprocts MOSI
PazpsaHOCTh TaHHBIX

Tun nepenaun
Hacmportixu smanonnou ocyunnoepammol (REF)
Hactpotiika kaHana

24

12. CoxpaHeHue u 3arpy3ka uHcdbopmaumm
CH1

CHI

CH2
Ob6parHas
LSB

9600 ouT/c
8

1

Her
OTtkir04eHo

00 (NULL)

CH1

CH2

OtkinroueH

Hwuskuit ypoBeHs curnana
CH1

Hapacrarommii

CH2

Husknii ypoBeHs curnaina
OTtkitoueH

Hwuzkuit ypoBeHb curuaia
8

MSB

REF1
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12. CoxpaHeHue u 3arpy3ka uHcdopmaumm

Tekymmit kaHan
Br10paHHBIi HCTOUHUK

Hactpoiika nBera

PykoBoacTBo nonb3oBatensa DS6000

REF1
CH1

Caetno-cepblit

RIGOL
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13. HacTpoiika cucTeMHbIX (PyHKLUN RIGOL

13. HacTpoiika cucTeMHBIX (PyHKIMH

Copneprxanue paszena:

B Hacrtpoiika mopToB yAQJIEHHOTO JOCTyNa
B CucreMHbIE HACTPOUKH
B [leuars
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RIGOL 13. HacTpoiika cucTteMHbIX (PyHKLMN

HacTtpoiika nopTroB y1aJeHHOIro J0CTyIa

Ocuuitorpad cepun DS6000 moxer ocymiecTBiasaTe ooMeH uHpopmanuent ¢ [IK uepes muHbI
LAN, USB u GPIB (B coueranuu c¢ nocrasinsgeMbiM komnanueii RIGOL nepexoaHbM MoTylieM
USB-GPIB). Ilepen wucnonb3oBaHMEM IOPTOB YAAJEHHOIO JOCTyla O3HAKOMBTECH C
NPUBEICHHON HIDKe HHPOpManueil 006 uX HaCTpOUKe.

Hacrtpoiika LAN

Haxxmure - Hacrpoiika moptoB > Hacrpoiika LAN, otkpoercs uHTepderic
HacTpoiiku LAN. Bbl Mo)eTe mpOCMOTPETh COCTOSIHUE CETEBOrO COCAMHEHUS M IMapameTpbl
CETEeBO KOH(UTYpAIIHH.

LAMN Setting

CocTosiHHie CETH

Texymmit Tvn [P koHQUrypanyy EEES|=g o Type: DHCP IP Config

00-19-AF-20-00-00

MAC anpec

SETCPIPAT2A6.349: IMNSTR

neckpuntop VISA

Craryc tumna IP koHpuUrypanun

IF Address:

Auta [P:
Static IP:

CocTosinue ceTH

Coenunnre cereBbIM Kabemem ocuuuiorpad ¢ JjokanbHOH ceThio. CereBoil  pa3beM
ocumwiorpada HaxoguTcs Ha 3agHed maHenu. Ociuuiorpad OyaeT BblIaBaTh pa3iIMYHYIO
UH(POPMALIMIO B 3aBUCIMOCTH OT TEKYIIETO COCTOSHHUS COCTUHEHUS C CETHIO:

e VYcnemiHas HacCTpoika ceTu!
e [IlomyuenueIP ...

e Kondmnuxr IP!

e Her coenunenus!

e (oo nactpoiiku DHCP!

e (COoi1 yTeHus cocTosTHUA!
Tun IP xondurypanun (DHCP)

Tunom xoudurypamuu [P agpeca moxet 661Tb DHCP, aBTOMaTnueckuii IP unu cratnyeckuii IP.
[Tpu paznuunbix Tunax [P koHdurypamum cnocoOsl HACTPOMKHU MapaMeTpoB CETH, Takux Kak [P
azpec, pa3Iu4HBbIL.
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Haxxmute skpanHHyo kinaBuiny Tunm KoHGUrypamum, pyKOATKOH 't-:' BoIOepuTe «DHCP».

Haxaruem 0 noarBepaute BbIOOp. Ilpm BeIOOpe TMma DHCP IP anmpec cetm nmaercs
ocrmutorpadgy DHCP cepBepom Tekyeii ceTu.

- e
) ] Config koce

W/ DHCP
WAL P
~tatic 1P

Tun IP kondgurypamun (aBromarudeckuii I1P)

Haxmure oskpannyro kmasumly Tunm KOH(UrypauMu, pyKOSITKOH 0 BbIOEpUTE

«aBromatudeckui [P». Haxatuem 0 noaTeepaute BeiOop. IIpu BBIOOpE «aBTOMATHYECKHA
IP» DHCP otkitouaeTcss Bpy4HYO, B IIPaBOW YacTH 3KpaHa IMOSABISAIOTCS JONOJHUTEIbHBIC
mento a3 u DNS. ITonb30BaTesib MOKET CaMOCTOSATENIBHO YCTAHOBUTD IILTI03 OcIMIUIorpada
u agpec DNS cepsepa. B pexxume aBromatudeckoro [P ocuumnorpad Ha ocCHOBaHWHU TEKyIIEH
KoH(purypamuu cetu apTomaruuecku noiyyaet [P aapec (o1 169.254.0.1 no 169.254.255.254) u
Macky noacetu 255.255.0.0.

Tun IP kondurypanum (crarnueckuii IP)

Haxxmure skpanHyto kinasuiy TN KOHQUIYypaluH, PyKOSTKON 0 BbIOEPUTE «CTAaTUYECKUI

IP». Haxxatuem 0 noaTBepauTe BIOOp. IIpu BEIOOpE JaHHOTO pekuMa «aBToMaTHuecKuit [P»
u DHCP otxirouarorcs Bpy4dHyl0, B IIPaBOM YacTH SKpaHa MOSBIISIOTCS JONOJHUTEIBHBIE MEHIO
IP aapec, Macka noaceru, llaro3 u DNS. [Tons30BaTens MOXKET CaMOCTOSITEIHFHO YCTAHOBUTD
IP agpec ocummnorpada.

1. Hactpoiika IP anpeca

®opmat IP agpeca — nnn.nnn.nnn.nnn, AuanasoH nepsoro nnn — ot 0 mo 223 (xpome 127),
quana3oH Tpex npouux nnn — ot 0 go 255. Pexomennyem yTouHuTh y Bamiero cucremHoro
aIMHUHUCTpATOpa, Kakoil [P agpec MOKHO HCIIOJIB30BATH.

Haxxmurte skpannyro kimasumny IP agpec, pykosTkoit 0 BBEAUTE HYXHBIM ajpec. JlaHHas
HACTPOMKa COXPAaHAETCs B DHEPrOHE3aBHUCHMOM 3allOMUHAIONIEM ycTpoicTBe. Ecinu HacTpoiika
«3arpy3Ku I0CJ€ YCTPAaHEHUs IPEKpalleHMs MOAAYu NUTAHWs BbICTaBieHa Ha «lIpenbiaymue
3HAa4YCHUs», TIPU BKIIOYCHNUH MprOopa B cieayromuii pa3 «asromarndeckuii [P» u DHCP Oynyt
HaXOAUTbCSI B OTKIOYEHHOM COCTOSIHMM, OCHMWUIOrpad aBTOMAaTHUECKH 3arpy3HT YiKe
ycTaHoBieHHbIH [P agpec.
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2. HacTtpoiika MacKku oJiceTH

dopmaT MackM MOCETM — nnn.nnn.nnn.nnn, audana3oH nnn — ot 0 go 255. Pexomenayem
YTOYHUTH Yy Bamero CHCTEMHOro aJMHHHMCTpATOpa, Kakyl MacKy IIOJCETH MOXHO
HCIIOJIb30BaTh.

Haxxmure skpanHyro kinaBuimry Macka IOACETH, PyKOATKOU o BBEUTE HYKHYI MACKY.
JlanHast HacTpoiika COXpaHsSeTCs B 3HEpPrOHE3aBHCHMOM 3allOMUHAIonleM ycrpoiictBe. Ecnn
HAaCTpOMKa «3arpy3Kd IOCJE€ YCTpaHEHHUs IPEKpalleHUsl MO0Jayd IUTaHUS» BBICTABICHA Ha
«IIpenpiaymme 3HaYeHUs», PY BKIFOYCHUH NMPUOOpa B CIEAYIOMUN pa3 «aBToMatudeckuii 1Py
u DHCP OyayT HaxoauTbcs B OTKIIOYEHHOM COCTOSIHUHM, OcCUMIUIOTpad aBTOMATHYECKU
3arpy3uT y>K€ YCTaHOBJIEHHYIO MacKy MOJICETH.

Hacrpojika muiro3a
B pexxnmax aBromatudeckuid [P n cratnuecknii [P Bl MokeTe HACTPOUTH 1UTIO3.

@®opmaT 1UII03a — Nnn.nnn.nnn.nnn, gganazo” nepporo nnn — ot 0 mo 223 (xpome 127),
quana3zoH Tpex npouux nnn — ot 0 go 255. Pexomennyem yTouHuTh y Bamiero cucremHoro
aJIMUHUCTPATOPa, KAKOH aJpec U032 MOKHO UCIIOIb30BaTh.

Haxxmure skpannyro knasumy I3, pykosrkoi 0 BBEAWTE HYXKHBIM anpec. JlaHHas
HACTPOMKa COXPAaHAETCs B DHEPrOHE3aBHUCHUMOM 3allOMUHAIONIEM ycTpoicTBe. Eciu HacTpoiika
«3arpy3KH I0CJ€ YCTPAaHEHHs IPEKpalleHHs TOJAa4u MUTAHWs BeICTaBieHa Ha «lIpenpiaymue
3HA4YCHUs», TIPU BKIIOYCHUH MprOopa B cieayromuil pa3 «asromarndeckuii [P» u DHCP Oynyt
HaXOIUThCSI B OTKIIOYEHHOM COCTOSIHUHM, OCHWJIOrpad aBTOMATHYECKH 3arpy3uT Yyxke
YCTaHOBJICHHBIN apecC MLTI03a.

Hactpoiika cepBepa 10MEHHBIX MMEH

B pexumax aBromatnueckuid [P m cratnueckuii IP Bbl Moxere HacTpouTh ajapec cepsepa
JIOMEHHBIX UMEH.

dopmar agpeca cepBepa JOMEHHBIX UMEH — NNn.nnn.nnn.nnn, Auana3oH nepsoro nnn — ot 0 g0
223 (kpome 127), nnanazoH Tpex npounx nnn — ot 0 10 255. Pekomenayem yrounuts y Bamero
CHUCTEMHOI'0 aIMUHUCTPATOPA, KAKOM aJipec MOKHO UCIOJIb30BATh.

Haxwmure skpannyro knasuury DNS, pykosarkoi 0 BBEAMTE HYXXHBIH ajapec. OOBIYHO
NOJIb30BATENI0 HE HYXKHO 3a/1aBaTh aJjpec cepBepa JOMEHHbIX MMEH CETH, I0ITOMY OIMCaHHe
HACTPOMKHU JaHHOTO MapaMeTpa OMyLIEHO.

IHonckaska

® [IpH OJHOBPEMEHHOM BKJIIOUEHUH BceX Tpex TUnoB IP koH(uUrypanun npuopuTeTHOCTD
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B mnopsake yOwBanust Oyzaer cuepyromeii: «DHCP», «aBromatuueckuit 1Py,
«cratndyeckuit [Py».

® HeJb3s OJHOBPEMEHHO OTKIIIOYMTH Bce TpH Tuna IP xkondurypauuu.

IIpumMeHeHne MapaMeTpoOB ceTH

Haxxmute sxpannyto kiasunry [IpumMeHnenne, mapaMeTphbl CETH TEKYIeH KOHQUTYpalluu CTaHyT
JIEUCTBYIOIINMHU.

IIpuBeneHne MapaMeTPOB CeTH B MCXOTHOE COCTOSTHUE

Haxxvurte skpanHyro kinaBuiny IIpuBeaeHMe B HMCXOJHOe COCTOSIHHE, IIapaMeTphbl CETH
BOCCTAHOBAT COCTOSIHUE HACTPOUKH 10 YMOJIYAHHUIO.

MAC agpec

s ogaoro ocumimorpadga MAC anpec Bcerna ogus. [Ipu npucBoenun npudopy [P agpeca on
(mpubop) Bceraa pacnosnaercs yepe3s MAC aapec.

VISA aapec

OTtobpaxaercs Tekymuit VISA aapec ocuusuiorpada.
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Oob6opynoBanue USB

Haunerii  ocrmuutorpad Moxker oOmenuBatbess uHpopmarueir ¢ [IK wiam  nmpunTepowm,
nojzepkuBatomuM TexHosoruto PictBridge, mocpenctBom pazsema USB Device Ha 3amHeit
na”enu. Bam HEOOXOIMMO HACTPOWTH OCIHHILIOTpad Tak, 4TOObI OH COUYETANCS C PA3IMYHBIMH
TUTIIAaMHA 000PYTOBAHUSI.

Haxwmure UTIL| - Hacrpoiika nopros -> USB oOopynoBanme, pykosTKOH 't.:' BbIOEpUTE

HY’KHBIM THUIT 000py/10BaHUS.

® KOMITBIOTEP: B ATOM pexuMe ocimuiorpad Moxer ooOMeHuBaThest nHopmarnuei ¢ [1K.
e PictBridge: B »TOM pexume ocumwmiorpad MoKeT oOMeHUBaTbcs HH(pOpMaruen c
MPUHTEPOM, TTOJIEPKUBAIOINM TexHoytoruio PictBridge.

Hacrpoiika agpeca GPIB
[Tpu ynpasnennn ocummiorpadom mocpenctsom GPIB Bam Hy»KHO BOCIIONB30BaThCS MOIYJIEM
USB-GPIB (mmprobpeTtaercst OTAEIBHO), At TOro 4To0b! y ocumiutorpada nossuics GPIB mopr.

Jlna nactpoiiku GPIB anpeca storo nopra Haxmure [UTIL| - Hacrpoiika mopros > GPIB,

PYKOSTKOU 0 BBeIUTE HYXHbIH aapec. Ilo ymonuanuto — 1, auana3on HacTpoiiku — oT 1 10
30.
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CucreMHbIe HACTPOMKH

3ByK
[Tocne BrirOUEHMSI 3BYKa MPH MOSIBICHUH MTPEIyTIPEKAaronIeii nHGopMaIiy Wik padoTe B MEHIO
OyIyT CJIBIIITHBI 3ByKH CUTHAJIBHOTO YCTPOMCTRBA.

Haxxmute UTIL| - 3BYyK, BbiOepure (BKJIIOYMTD) WU

3BYK OTKJItOUeH. Eciu 3ByK BKJIIOYEH, B MPaBOM HIIKHEM YIUIy SKpaHa OyAeT OTOOpa)KaTbCs

8 (sLiTI0unTh). [lo yMomTuaHuio

3HAa4YOK JUHaMHUKa n

SI3bIK
I[aHHLIﬁ ocummorpacb MMOAACPIKUBACT OTO6pa)KCHI/Ie MCHIO Ha HCCKOJIBKHX A3bIKaX,
0TOOpakeHHe CIPaBOYHOM W Tpeaymnpexaaroneil nHPopMaul Ha KUTaHCKOM M aHTJIMHCKOM
A3bIKAX.

Haxxmure UTIL| - SA3BIK, pyKOATKOU 0 BbIOEpUTE HYXHBIH S3BIK, 3aTE€M, HaXkKaB Ha Hee,
MOATBEPAUTE CBOW BBIOOpP. B HacTosimee BpemMss MOXHO BbIOpaTh: KHUTAWCKOE YIPOIICHHOE
MUCHbMO, KUTaCKOE TPAJUIIMOHHOE MUChbMO U aHIVIMICKUN SA3BIK.

HNudopmanus o cucreme

Haxxmute UTIL| > Cucrema -> Undopmanus o cucreme. MoXHO MpOCMOTPETh HHPOPMALIHIO
o Bepcun ocumiorpada. MHGopmMarms o cucreMe BKIIOYAET COJCpKaHUE, TOKa3aHHOE Ha PHUC.
HIDKE.

rm Information

UltraYision

BoccTraHoBJieHHEe COCTOSTHHS CHCTEMbI NP OTKJIIYCHUH 3JICKTPOIHEPTHUHN
Bbl MokeTe 3amaTh mapaMeTphl CHCTEMBbI, KOTOpbIE OyIyT 3arpykeHbl ocuuuiorpadom mpu
IIOBTOPHOM I10/1a4€ MUTAHUS I10CJIE €T0 OTKIFOYCHHUS.

Haxxwvure UTIL| - Cucrema -> 3arpy3ka mocje ycCTpaHeHHMsl NpeKpallleHUusi MOoAadu
nuTanusi. MoxHo BbIOpaTh pexum «llpenpinymme 3HaueHus» wnn «Hactpoiiku 1o
YMOJTYaHUIO.
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¢ [pCAbIAYIIMC 3HA4YCHHUA: BOCCTAHABJIMWBAIOTCS HaCTpOﬁKH CHUCTCMBI, OBIBILINIE a0
OTKJIFOUCHUS ITUTaHUA.

L4 HaCTpOﬁKH 110 YMOJI9aHHIO: BOCCTAHABJIMBAKOTCA 3aBOACKUC HaCTPOﬁKH CHUCTCMBI.

CucremHoe BpeMst

CucreMHoe BpeMsi 0TOOpa)kaeTcsi B MPaBOM HIDKHEM YTy 3KkpaHa B ¢dopmare «ua:Mmm». [lpu
MeYaTd WM COXPAHEHUWU BBIXOAHOW JOKYMEHT COAEPKHUT MH(OpPMAIMIO O BpPEMEHHU TaHHOTO
NEeHUCTBUSL.

Haxxwvure [UTIL) > Cucrema -> CucreMHOe BpeMsi, OTKPOETCS CIEAYIOMMA HHTEpderic
HaCTPOMKHU:

erm Time

BrineneHHbIi Ha pUCYHKE CBETIIO-3€JICHBIM LIBETOM mapameTtp (Hampumep, 2012) — 3To TeKymuid

napameTp, KOTOprI71 MO>KHO M3MEHUTh. I3MeHeHUs IIPOU3BOAATCS BpallICHUEM o , HOKATHCM
Ha HCC OCYIICCTBIISICTCS 3aBCPIICHUC BBOAA.

[Topsimok u3MeHnenus Bpemenu cieayromuid: rof (2012) - mecs (01) > nenb (04) > gacer (17)
- MuHyTHl (42) > cekyHasl (22). Jlunama3oH HACTPOWKH ATHX MapaMeTPOB COOTBETCTBYET
OOIICTTPUHSATHIM TIPABUIIAM:

e roxa: oT 1999 no 2099

e wmeciai: ot 01 mo 12

e genb: oT 01 mo 31 (28, 29 unm 30)
e yacel: ot 00 g0 23

e MuHyThL: 0T 00 10 59

e cekyHubl: oT 00 10 59

Haxxatue skpanHoii kinaBuimu IlpumeHeHue nenaer TEKyIIylO HACTPOWKY JIEMCTBUTENbHOU. B
MIPaBOM HUKHEM YTIy SKpaHa HauHET 0TOOpa)kaThCs HOBOE BPEMSI.

Nupopmanust 0 caMoIUArHOCTHKE

Haxxmure - Cucrema > HHpopManusa 0 caMOAMATHOCTHKE. MOXXHO IPOCMOTPETH
pe3yJbTaThl MOCIEIHEH CaMOJUArHOCTUKU ocuuiuiorpada. Pe3ynpTaTel caMOAMarHOCTHKH
0OBIYHO BKJIKOYAIOT CIEAYIOUIYI0 HHPOPMALHUIO:
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-

Self Calibration Information

erm Woltage:

Temperature:
Ctlet:

/]

P

Buumanue: eciu B OCI_[I/IJ'IJ'IOl"pa(l) BCTABJICH aKKyMYJIATOpP, B I/IH(l)OpMaI_II/IIO CaMOJNarHoCTuKu
6y,[[y'T BKIIFOUCHEI 3apia/] aKKYMYJIATOpPA, €ro HAIIPSIZKCHUE U CHUJIA TOKaA.

JKpaH
[To mpomrecTBUM OMpPEAEIICHHOTO0 BPEMEHHU TOocie BXOoJa ocuuiuiorpada B PeXUM OXUIAHUS
3aIllyCKacTCA OKpaHHas 3aCTaBKa.

Haxwmure UTIL| - Cucrema -> JKpaH, OTKPOETCS MEHIO HACTPOMKHM 3alIUThl 3KpaHa. B
pexume «HacTpolku Mo yMoJlYaHUIO» Ha SKpaH BeIBOAUTCS Jioroturl kommanun RIGOL.

HaxaB Ha 3kpaHHy10 KiaBuilly Bpemsi mepexoia 3KpaHa B pesKMM 0KHAAaHHMS, MOXKHO 3a/1aTh
nanHoe BpeMs. Eciu BeiOpaH pexum «OTKIIIOUE€HO», SKpaHHas 3acTaBKa HE BBIBOAUTCS. MOXKHO
BbIOpaTh CleAyIOllIe 3HaYeHusl BpeMeHu: 1 MuH, 2 MuH, 5 MuH, 15 muH, 30 mun, 45 mus, 60
MUH, 2 9 WA 5 4.

Nudopmanus 00 omudke

Ecnu nanHOoe MeHIO OTOOpa)kaeTcsl CEepbIM I[BETOM, 3HAYHT, MOHTaXHAas IulaTa ocuuuiorpada
paboTtaer HOpMaibHO. B NMPOTHBHOM cilydyae B CTPOKE COCTOSHUS, HAXOMAAIICHCS B TPAaBOM
HIDKHEM YTITy 9KpaHa, NMOSBUTCS BOCKIIUIIATEIBHBIN 3HAK, O3HAYAIONINA HAIM4YNEe WH(OpMAIHH
00 ommbke. B 3TOT MOMEHT MOXHO MPOCMOTPETh MH(OpPMAIUIO, HAKAB JIaHHYIO KIIABHUIILY
(Haxxmure - Cucrema > Undopmanus 06 omudke).

Nudopmanmst 00 omubOke MOXKET OBITh CIEAYIONIErO COJACPKAHHUS: YPE3MEPHO BBICOKAS
TEMIepaTypa MaTEpUHCKOM IUIaThl, MpEKpalleHHWe BpallleHUus BeHTWisTopa u T.1. Ecnn
MOSIBWJIACh BBIIICONUCAaHHAsT MHQpOpMAIMs, MOIb30BaTENI0 HEOOXOAUMO BEpHYTh IpuUOOp Ha
3aBOA ISl peMOHTa. MOXHO TPOCMOTPETh MAaKCUMyM 16 caMbIX TOCIEAHUX ITYHKTOB
uHpopmanuu o0 omuOkax B cucreme. HMubopmanus 00 omubOkax coxpaHseTcs B
SHEPro3aBUCUMOM  3allOMHHAIONIEM YCTPOWCTBE, IIOCJE€ BBIKJIIOUEHHUS Mpudbopa OHa
ABTOMAaTHUYECKU yAJSAETCS.
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Camoxoppexuus

[Ipouenypa aBTOKOPPEKIMM MO3BOJIIET ocumwuiorpady OBICTPO TOCTUTHYTH ONTHMAJIBHOTO
paboyero cocTOSHUS AJISl NOMyYeHHs TOYHEWIINX M3MEpeHuil. Bel MoXxeTe mpou3BecTH TaHHYIO
npoueaypy B IJ000oe Bpems. OTO OCOOCHHO aKTyalbHO, KOTAA JHAra30H W3MEHEHUs
TeMIIEpaTyphl OKpyJKaromieil cpeibl pocturaet wim npesocxomut 5°C. Ilepen mposeneHueM
ABTOKOPPEKIIMM HEOOXOAUMO yOeauThecsi, dTO ocmuuiorpad yke NporpeBaercs WIH
¢yukunonupyer 6onee 30 MuH.

[Tpu caMOKOPPEKIIUU UCTIONB3YETCs BBIXOAHON CUTHAN ¢ OBICTPhIM (ppoHTOM KOHHEKTOpa [Trig
Out/Calibration], pacmojoXXeHHOTO Ha 3aJHEHl NaHeIH, KOTOPBIH SBISETCA KaTHOPYIOUIMM
cur"HajgoMm. IlomaliTe maHHBIM cUrHAI Ha 4 aHAJOTOBBIX BXOJHBIX KaHaja W BXOJHOM KaHAal
BHEILIHETO 3aIlyCKa, HAKMUTE - Camokoppekumsi, Ha 3KpaHe MOSABUTCS CIEAYIOIIHMA
uHTep(eiic aBTOKOPPEKITUU:

TFIILHIA
UTILITY

tion Time:

-
<L
[+]
[
1
w
]

Haxwmure sxpannyto kiapuiny Hawarte, ociiiiorpad HadHeT mpoueaypy aBTOKOPPEKLIUU.

Haxxatuem »skpanHoM kinaBuiiu BbeIATH MOXHO B 11000 MOMEHT NpepBaTh MPOUEAYPY
ABTOKOPPEKLMHU U BEPHYTHCS B MEHIO YPOBHEM BBIIIIE.

BaumaHnme: B npoiiecce aBTOKOPPEKIUU PYHKIMH OOJIBIIMHCTBA KJIABUII UCIOIb30BaTh HEIb3SL.

10
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ITos10:xeHMEe HCTOYHNKA NUTAHUSA

[Tonb30BaTens MOXKET 3a7aTh MOJIOKEHHWE HCTOYHMKA MUTAHUS IOC/Ee TOJayd MUTaHHUS Ha
ocumuiorpad. Mcnonb3ys kaGenb MUTaHUs, COCIUHUTE OCIHIIIOrpad ¢ MCTOUHUKOM MHUTAHUS
nepeMeHHOro Toka. [locie BKIIOUeHHs BBIKIIOUATeNls UCTOUHMKA MMUTAHUS HA 3a{HEH NaHelu Ha
ocuusuiorpad OyJeT mogaHa MEKTPOIHEPTHsl.

Haxwmure [UTIL] -> IlonoxkeHHe HCTOYHHKA mNUTaHMsA, BbiOepure «Hacrpoiiku 1o
YMOJYaHHIO» WK «HOopManbHO BKIIOYCHHBIN.

® HACTPOMKM MO YMOJYAHHUIO: TOCIE TMOJa4yd MUTaHWs Ha ocuuuiorpad HeoOXOAMMO
Ha)KaTh KJIABUIILY TIUTAHU MEpeIHEN MaHeIu, YTOObI BKIIOYUTH TPHOOpP.

® HOpPMaJlbHO BKIIOYEHHBIN: ocuuiuiorpad BKIIOYAETCS HEMOCPEICTBEHHO MOCIE MOJauu
nuTaHus. BHHMaHuHe: B 5TOM pexXHMe MO-TPeKHEMY MOKHO BBIKITIOUUTH IPUOOP, HAXKaB
Ha KJIaBUILy UTAHUS NEPEIHEN TAaHEIH.

COl'[pOTl’IB.]IeHI/Ie BHCHIHEIO 3aIIyCKa
Ilomp30BaTenp MOXKET 3a1aTb BXOJHOC COIIPOTHUBJIICHUC KOHHCKTOpPA nepeﬂHeﬁ IIaHCIN [EXT
TRIG].

Haxwvure [UTIL] - ConpoTruBijieHHMe BHelIHero 3amycka, oioepure «1 MOwm» (1o
yMOJTYaHUI0) Uik «50 Om».

11
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Beixoa Aux

[Tonp30oBaTeTb MOXKET 3aJaTh THUIl BBIXOJHOTO CHUTHAJa KOHHEKTOpa 3amHed maHenu [Trig
Out/Calibration].

Haxxwmute UTIL| > Bbixoa Aux, BeiOepuTe HYKHBIN TUIT BEIXOAHOTO CUTHANA.
1. BeixoaHO# cUrHazi 3amycka

[Tocae BBIOOpa 3TOro pexuMa MpH 3amycke B ocLuiorpade BbIIAeTCsl CUTHAJ, OTPasKaroIui
TEKYIYI0 YacTOTY AUCKPETHU3aLUHU OCLHIIorpada.

2. CurHai ¢ ObICTPBIM (GPOHTOM

[Toce BBIOOpaA 3TOTO pekMMa MOXKET ObITh TEHEPUPOBAH CUTHAI ¢ OBICTPBIM (DPOHTOM, KOTOPBIN
UCTIONIB3YETCS U aBTOKOPPEKITUH ocIHIuIorpada.

3. Curman GND

[locne BbIOOpa 3TOrO peXMMa MOXET OBITh TE€HEPUPOBAH CUTHAJ, COOTBETCTBYIOLIUI
IEKTPUYECKOMY YPOBHIO 3a3E€MJICHUS.

4. Curnan nposepku 'OJJEH/HETI'OJIEH

ITocse BbIOOpa 3TOro perxuma Mpu 0OHAPYKEHUU OCLIIIIOrpad)oM «HETOHOMN» OCHMIIIIOrPaMMbl
TEHEpUPYETCS HMITYJIbCHBIM CUTHaji. llepekitounmB [aHHBIM CHUTHaJI Ha JpPYTU€ CUCTEMBI
yIpaBJICHUS, MOXKHO C YTOOCTBOM IPOCMATPUBATh PE3yJIbTaThl IIPOBEPKHU.

12
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13. HacTpoiika cucTeMHbIX (PyHKLUN RIGOL

JTaJIOHHAS 4acTOTA

Jannbriii ociutorpad MokeT BbIIaBaTh W3 KOHHEKTopa 3amaHed manenu [10 MIm In/Out]
CUTHaAJI CHHXPOHM3AIMU 3axBara o0pasmnoB ¢ yactorod 10 MI'm. Ocuuimiorpad Takxke MOMKET
yepe3 3TOT KOHHEKTOpP MPUHUMAaTh BHEIIHUI CHUHXPOHM3UPYIOMMM curHan yactorod 10 MI'.
TakuM 00pa3oM, MOXKET OCYIIECTBISATHCS CHHXPOHHAs paboTa HECKOIBKUX OCIMILIOTPadoB.

-

AoAROOARONORRANOAED

L

10MHz In/Out

Haxmure [UTIL| > DTajoHHasi 4acTOTAa CHHXPOHM3AalMU, BHIOCPUTE HYKHBIA THIT CHUTHAJIA
CUHXPOHU3AINH.

® BBIXOJHON cHHXpocuTHaN: KOHHEKTOp [10 MI'm In/Out] HacTrpawBaeTcsi Ha BbIIAYy
CUTHaJIa, BBIJIAETCS] CUHXpOCUTHaNI yactotor 10 MI'm.

® BXOJHOW cuHXpocurHai: kKoHHeKkTop [10 MI'11 In/Out] HacTpanBaeTcst Ha MpUeM CHUTHala,
ocuwiuiorpag OyAeT NpUHUMATh 4Yepe3 ATOT KOHHEKTOP BHEIIHWNW CHHXPOCUTHAJ
gactoTod 10 MI'm.

13
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RIGOL 13. HacTpoiika cucTteMHbIX (PyHKLMN

Pabora ¢ omuusimu

Jnst ynoBneTBOpeHHs TpeOOBaHUM IMOIB30BaTENsl JAaHHBIN ociuiiorpad MOXKET ObITh OCHAIIICH
pasnmuuHbiMU ommusiMu. Ecnmu TpeOyeTcss mproOpecTd Ty WIM WHYIO ONIMIO, TOXKAIyHCTa,
CBSDKUTECHh C LIEHTPOM TexHHueckod nopaepkku komnanuu RIGOL wunu ¢ Bamum gunepom
npoaykuun RIGOL. IlocpenctBoM MeHI0 Bbl MoOxeTe NpPOCMOTpPETh TEKYIIHE OILMH,
YCTaHOBJICHHBIE Ha OCIILIOrpade Ui aKTUBUPOBATH IPUOOPETEHHYIO OMIIHIO.

Haxxmure > Onuouu > Tekyumiue ONMIUH, MOXXHO MOCMOTPETh, KaKuW€ OMNIUU YXKE
YCTaHOBJIEHBI Ha ocuuiuiorpade, a Takxke Kacarolryrocs ux nHpopmanuoo. Haxaruem sxpaHHOM
KJIaBHUIIY Y CTAHOBKA OMIMM MOXHO BOMTH B pabouunii HHTEpdEic akTUBAIIMM Yepe3 CepUiHbINA
HOMEp.

e lurepdelic penakTHpOBaHMSA: Ha)XkaThe MAHHOW OSKpPAaHHON KJIABHMIIM OTKPBIBACT

uHTEepdeiic BBOAA CEPUHHOTO HOMEpa, MOKAa3aHHBI Ha pHC. HIDKE. PyKOSATKOM U
BbIOEPUTE CHUMBOJIBI Ha BUPTYaJIbHOM KJIaBHAType, UX BBOJ OCYILECTBISETCS Ha)KaTUEM
Ha 3Ty PYKOSITKY.

30Ha BBOJa CEpPHUIHOTO HOMEpA 30Ha BEIOOpA CHMBOJIOB

e C(CrepeTb BJIEBO: HAXaTHEM Ha JAaHHYIO 3KPaHHYIO KJIABUIIY MOXXHO IOCIEA0BATEIbHO
YAQIATb CHMBOJIBI 30HBI BBOJIA CEPUITHOTO HOMEPA B HAIIPABJIICHUH CIIPaBa HAJIEBO.

e OuMcTUTh: HaXaTHEM Ha JAaHHYIO 2KpaHHYIO KJIaBUIIY MOXXHO YJAJIUTh BCE CHMBOJIBI
30HBI BBOJIa CEPUITHOI0 HOMEpA.

e [IpuMeHHTh: HaXATHEM Ha JaHHYIO SKPaHHYIO KJIABUIIY B ocLMIIOrpade aKTUBUPYETCs
OILIMSA, COOTBETCTBYIOIIAsl TEKYLIEMY BBEIEHHOMY CEpUHHOMY HOMEpY.

14
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13. HacTpoiika cucTeMHbIX (PyHKLUN

IleuaTtp

RIGOL

IMoacoennHeHHE MeYATAKOIIET0 000PY/I0BAHUSA
Ocumutorpad cepun DS6000 momaep:kuBaeT 0ObIYHBIC TPUHTEPHI M MIPHUHTEPHI C TEXHOJIOTHEH

PictBridge, mocne HacTpoiiku mapaMeTpoB TNEYaTH MOXKET pacledaThlBaTh TEKYIIEe SKPaHHOE
nzoopakerre. CrocoObl MPUCOSTUHEHUS PA3IMIHOTO TIEYATAIOIIETO 000PYI0BaHUS PA3TAYHBI.
OObIyHBIE MPUHTEPHI MOACOEANHSIOTCS 4epe3 pazbeM USB Host, mpuHTepsl ¢ TexHoIOTHEH

PictBridge — uepe3 USB Device.

)

% F) 3 I./F‘hf_[
i I NSNSV

OOARBNAAAO0NRARAR0

Of
O
0
8.
-
0
]
E n

IToacoenuHeHNE OOBIYHOTO MPUHTEPA

)

OAARAAAAAAAAGRAHA

IToncoenuHenne NpuHTEPA ¢ TexHooruei PictBridge

[Tocne moacoenuHeHUs IpUHTEpa HeoOXxoauMo 3anaTh THH USB obGopynoBanus ocrmuiorpada

U PCXKUM IICHATH.

e Haxmure |UTIL| -> Hacrpoiika mnoptoB > USB o0opyroBanue, BbriOepute
«PictBridge» (mpu coeaunennu ¢ mpuHTepoM TexHoioruu PictBridge).

e Haxwmure UTIL| > Hacrpoiika neyaru > PexXuM ne4aTH, B COOTBETCTBUU C TEKYILIUM

MIPUCOECIMHEHHBIM NTPUHTEPOM BbIOepHTE «OOBIUHBINY 1K «PictBridge».

PykoBoacTBo nonb3oBatensa DS6000
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RIGOL 13. HacTpoiika cucTteMHbIX (PyHKLMN

OO0bIyHad MeYaTh
[Tocne BbIOOpa «OOBIYHOTO» pPEKMMa MeYaTH HACTPOWUTE MapaMeTphbl TIEYaTH B COOTBETCTBUU C
HI/I}Kel'IpI/IBeI[CHHBIMI/I I/IHCT];)YKHI/IXMI/I nu HpOI/I3Be,£[I/ITe IIcHyaTaHuc.

1. O0nacTe meyartu

HakaB Ha [aHHYI0 OSKpaHHYIO KIaBuUIly, BblOepure «JOkpaH» (M0 YMOJYAHUIO) WIIH
«OcuumiorpamMmmay.

® OSKpaH: rmevyaraeTcst N300pakeHHe BCEro dKpaHa.
® OCHWIJIOrpaMMa: MevaTaeTcsi TOIbKO OCIHUIOrpaMMa U OCHOBHAsI HH(OpPMALIHSL.

2. IIper nmeuaTtu

HaxaB Ha naHHYIO SKpaHHYIO KiaBuIly, Beioepute «lllkama cepbx TOHOBY (110 YMOTYAHUIO) WIH
«lIBeTHas.

3. NuBepcus

HaxaB Ha JaHHYI0 SKpaHHYIO KJIABUIILY, BKIIFOUUTE UM OTKIKOYUTE MEYATh C NHBEPCHUEH.

4. IlpenBapuTenbHbII IPOCMOTP

HaxaB Ha TaHHYO 3KpaHHYIO KJIaBUIIY, OTKpOWTe HHTep(deic mpeIBapUTEIILHOTO IPOCMOTpA.
5. Hactpoiika BepXHUX KOJOHTUTYJIOB

HasxaB Ha TaHHYI0 SKpaHHYIO KJIABUIILY, 3a/1aiT€ BEPXHUE KOJIOHTUTYJIbI ITPU MIEYATH.

6. HacTpoiika HH>KHUX KOJIOHTUTYJIOB

HaskaB Ha TaHHYIO SKpaHHYIO KJIABUIILY, 33/1aliT€ HUKHUE KOJIOHTUTYJIBI ITPU IIEYATH.

7. Ileuatn

ITocne HaCTPOﬁKH mapaMeTpoOB IMCHYATH HaXKATHEM 3TOHU 9KpaHHOﬁ KJIaBHUIIIM HJIM HaXaTHUuEM

I‘Opf[‘l@ﬁ KJIaBUIIX II€YaTH Cj nepez[Heﬁ MaHCJI TPOU3BOJAUTCS 11€YATh.

16
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13. HacTpoiika cucTeMHbIX (PyHKLUN RIGOL

Ileuats ¢ nomombI0 TexHosiorum PictBridge

PictBridge — »To HOBBINM cTanmapT nedatu. Eciom ocrmmuiorpad u
MPUHTEP COOTBETCTBYIOT cTaHmapTy PictBridge, To, coenuHuB nx
nuaued naHHbIX USB, MOXHO cpa3y BBIBOJUTH Ha Ievarth
9KpaHHOE N300pakeHUE.

OO0bIHO 000PYIOBaHKE, COOTBETCTBYIOIIEE cTaHaapTy PictBridge, P' tB o d
HeceT Ha ce0e CIIeTYIOIIUIA JIOTOTHIT: |C " g e

[Tocne BrIOOpa pexxuma nevaru «PictBridge» HacTpoliTe mapameTpsl meyaTu B COOTBETCTBUH C
HIDKETIPUBEICHHBIMU HHCTPYKIMSIMU M IPOU3BEUTE TIeYaTaHHE.

1. 3ampoc cocTostHUS

[Tocne HaxaTusi Ha JaHHYIO SKPaHHYIO KJIABUIIY Ha SKpaHe MOSBUTCS MH(OPMAIIMOHHOE OKHO,
IIOKAa3bIBAIOLIEE TEKYIIEE COCTOSHUE IIEYaTH.

2. O0acTth neuatu

HaxxaB Ha [aHHYIO OSKpaHHYIO KIaBuIlly, BblOepure «IkpaH» (MO0 YMOJYAaHUIO) WIH
«Ocuunnorpamman.

® DKpaH: Ne4YaTacTCsa I/I306pa)KCHI/I€ BCCT'O 9KpaHa.
¢ OocHuiuIorpaMma: 1neqyaracTes TOJbKO OCHUIIJIoOrpaMMa U OCHOBHas I/IHq)OpMaI_[I/ISI.

3. lIBeT meuatu

HaxxaB Ha maHHYI0 dKpaHHYIO KiaBuiny, Beioepute «lllkana cepeix ToHOB» mwim «lBeTHas» (1Mo
YMOJTYAHHUIO).

4. IlpenBapuTenbHbII IPOCMOTP
HaxaB Ha 1aHHYIO SKpaHHYIO KJIABUILY, OTKpOTE HHTEpdeiic mpeaBapuTeTbHOr0 IPOCMOTpa.
5. Pazmep

HaxaB Ha nanHy0 3KpaHHYIO KJIaBUIIY, BbIOepUTe pazMep nucta. MoxxHo BbiOpaTh «HacTtpoiiku
no ymonuanuion, A2, A3, A4, AS, A6 unu BS.

6. Tum nzo0pakeHus

HaxaB Ha naHHYIO0 SKpaHHYIO KJIaBHIINY, BBIOGpUTE THI H300pakeHHS. MOXHO BBIOpATh
«Hactpoiiku o ymosnuanuio», Jpeg win Bmp.

BauMaHue: HEIIb3S BI>I6paTB, CCJIU MIPUHTCP HEC MOAACPKUBACT JAHHBIC TUIIBI.

7. KauecTBO meyatu

17
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RIGOL 13. HacTpoiika cucTteMHbIX (PyHKLMN

HaxaB Ha JaHHYIO SKpaHHYIO KJIaBHINy, BbIOEpUTE KayecTBO medyatu. MOoKHO BbIOpaTh
«HacTpoliku 1o yMOT4aHUIO», 00BIYHOE, HU3KOE HIIM BHICOKOE Ka4eCTBO.

BHuMaHue: Helb3s BRIOPATh, €CIIM MPUHTEP HE MOICPIKUBACT JAHHBIC PEIKUMBI.
8. [leyatauune naTel
HaxaB Ha maHHYO 9KpaHHYIO KJIaBUIIY, BKJIIOYHTE WIH OTKIIOYUTE TIeYaTaHue JAaThI.

Buumanue: paHHas OCOOCHHOCTh OOYCIIOBJICHa BHYTPEHHMMH HAcTpPOMKaMu TPHUHTEPOB
PictBridge. Ecnu npucoeauHeHHbIN NpUHTEP HE 00JIaaeT TAKUM CBOWCTBOM, TO JIaHHOE MEHIO
OyJeT HeNb3s UCIIOJIb30BATh.

9. NuBepcus
HaxaB Ha TaHHYIO SKpaHHYIO KJIaBHIY, BKIOYUTE WM OTKIIOUUTE [1€4aTh C HHBEPCHUEH.

10. KonuuecTBo 3K3eMILISIPOB

[Tocne HaxaTHs 3TOM YKPAaHHOM KIIABUILIN PYyKOSTKON 'L) 3a/IalTe YNCII0 K3EMIUIIPOB IIEYaTH.
Huanason — ot 1 10 999.

11. Hactpoiika BEpXHUX KOJIOHTHUTYJIOB

HaxaB Ha naHHyI0 3KpaHHYIO KJIaBHIIY, 33/1aiiTe BEPXHUE KOJOHTUTYJIBI IIPU MIEYATH.
12. HacTpoiika HIKHUX KOJIOHTUTYJIOB

HaxaB Ha 1aHHY!0 3KpaHHYIO KJIaBUIIy, 3aaiiTe HUKHUE KOJIOHTUTYJIBI IIPH ME€YaTH.
13. IleyaTs

Ilocine HacTpoMKM NapaMeTpoB I€4aTH HAXKATHEM 3TOM DKPAHHOM KIIABUIIW WIM HAXKATHEM

ropsiyeil KJIIaBUIITH MeYaTh D nepenHei maHeau IPOU3BOAUTCS MeYaTh.
14. OcraHoBKa meyaTtu

Tak kak npu mnedatu npuHTep PictBridge sBmsiercss rnaBHbIM 000pyAOBaHHEM, I€UYaTh
HEOOXOJIMMO TIpEphIBaTh, €CIU 3TO HYXHO, C ocmuuiorpada HaxaTHeM 3KpaHHOW KIIABUIIA
OcTaHOBKa neYaTH.

Buumanue: JaHHOC MCHIO MOXHO BUACTH TOJIBKO B ITPOLECCE IMCYATH.

18
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14. YpaneHHoe ynpaBseHue RIGOL

14. YnanenHoe ynpasJjieHue

Cy11ecTBYIOT /IBa CIEAYIOLINX CIIOco0a yAaJeHHOr0 YIPABICHUS JaHHBIM OCLIIIIOrpadoM:
CamocrosiTe/IbHOE IPOrPaMMHUPOBAaHUE N0JIb30BaTEIeM

[Tomp30oBaTe > MOXKET YMpaBIATH ociuiuiorpagoM ¢ momomeio craHaapTHeix SCPI komanm.
[TonpoOnast wuHOpMaIMs, Kacaomascs KOMaHA U MpPOrpaMMHpPOBAHUS, MPUBEACHA B
«PyKOBOZCTBE 1O MPOTPAaMMUPOBAHUIOY» TaHHOTO H3ICIHS.

Hcnonb3oBanue NporpaMMHOro odecneveHus s IJIaBHOT0 KOMIILIOTEPa, OCTaBJIsIEMOI0
komnanue RIGOL nin ApyrumMu KoMnaHusiMu

[Tonmp30BaTenTb MOMKET YMPABIATH OCIIUIOTPagoM, TMOCHUIAS KOMAaHABI C  IMTOMOIIBIO
KOMITBIOTEPHOTO TporpaMMHoro obecreuenus Ultra Sigma, mocTaBiasieMoro KoMmIaHUEH
RIGOL. Kpome 3TOTO, ocruiorpadom MOYKHO YIIPaBIISITh MOCPEJCTBOM
«Measurement&Automation Explorer» komnanunm NI unm «Agilent 10 Libraries Suite»
kommnanuu Agilent.

Hannbrii ocrmsuiorpad Moxer oomenuBatbest nHpopmanuein ¢ 1K mocpeactsom mumu USB,
LAN wumu GPIB (xommuiektyercs nepexoanbiM Monyiem USB-GPIB komnanuun RIGOL). B
JTAHHOM pasfiesie MOAPOOHO ONMMCAHBbl NPUHIMIBI YIAJECHHOTO YIPaBICHHUs OCHMIUIOrpadom c
MOMOIIBI0 KOMITBIOTEpHOTO TporpaMMHoro obecredennss Ultra Sigma, mocTaBisieMoro
kommanueii RIGOL, dvepe3 kaxnaelii U3 3Tux mNopToB. s monmyuyeHus uHpOpMaLUU O
BO3MOXXKHOCTH TpUOOpeTeHus mnporpaMMHoro obecneuenusi Ultra Sigma, mnoxanyiicra,
CBSKUTECH C LIEHTPOM TexHuueckoi noxanepkku komnaHuu RIGOL wunu ¢ BamumMm aunepom
npoaykuun RIGOL.

Coneprkanue pasuena:

B Vmnpasnenue yepe3 USB
B Vmnpasnenue yepe3 LAN
B Vmnpasnenue yepe3 GPIB
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RIGOL 14. YaaneHHoe ynpaBsneHue

Yupasiaenue uepe3 USB

1. Coenunenue 000pyAOBaHUs
Coenunute ocrmutorpad (USB DEVICE) c T1K nmocpeactBom nuaun nanuaeix USB.
2. YcranoBka USB npaiiBepa

Hannpnii ocummnorpag ssiusercs obopynoBanneM USBTMC. Ecnum Ha koMmbioTepe yxe
ycranoBieHa Ultra Sigma, To mocie mepBoro BKIHOYCHHs ocimniorpada (ocmmmuiorpad
aBTomaruuyecku Hactpourcs Ha USB noprt), npu npasuibHOM ero coequHenuu ¢ 1K Ha skpane
KOMIIBIOTEPA MOSBUTCS IOKa3aHHOE HIKE IHAJIOrOBOE OKHO IPOBOAHMKA YCTAHOBKM HOBOIO
obopynoBanus. YcranoBure npaiiBep «USB Test and Measurementy» B COOTBETCTBUH C
YKa3aHHUAMH ITPOBOJHMKA. DTalbl YCTaHOBKHU:

Found New Har dware Wizard

Welcome to the 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?

O Install the software automatically (R ecommended)

(® Install from a list ar specific lacation [Advanced)

Click Mext to continue.

(he> | [ %anee )

Found New Har dware Wizard

Please ch your h and i llation options. .

() Search for the best driver in these locations.

Usze the check boxes below to limit or expand the default zearch, which includes local
paths and remaovable media. The best driver found will be installed.

(=) Don't search. | will choose the driver b install, 3

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you chooze will be the best match for pour hardware.

< Back " Mext ][ Rancel ]
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14. YpaneHHoe ynpasneHue

Found New Har dware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mext. If pou
have a disk that contains the driver pyou want to install, click Have Disk.

Show compatible hardware

This driver is not digitally signed!
Tell me why driver signing is important

[ < Back ]I Mest > ][ Buncel ]

Please wait while the wizard installs the software...

Q USE Test and Measurement Device

2 ”,

Setting a system restore point and backing up old files in
casze your system needs to be restored in the future.

Hardware Update Wizal

Completing the Hardware Update
:"?\ Wizard

The wizard has finizhed inztalling the software for:

% USE Test and Measurement Device

Click Finizh to cloze the wizard

PykoBoacTBo nonb3oBatensa DS6000
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RIGOL 14. YaaneHHoe ynpaBsneHue

3. [Touck pecypca 060pynoBaHust

Otkpoiire Ultra Sigma. IIporpamMmma aBTOMAaTW4ecKM HA4HET MCKaTh pecypc ocuuiuiorpada,
coeMHEHHOro B Hacrosimee Bpems ¢ [IK. Bbl Takke MoKeTe NPOU3BECTH IOWCK, KIMKHYB

USB-TMC

. B mporiecce mowcka CTpOKa COCTOSHHS MPOrpaMMbl OYAET BBITJISACTD
CIIeTyIOIINM 00pa3zoMm:

Search USETMC 1

4. ITpocMmoTp pecypca 000pyI0BaHUsI

Haiinennsiit pecypc nosisurcs B katajore «RIGOL Online Resource». Takxke oTtoOpasutcs
Mmozeinb npudopa u uadopmarms o USB nopre:

2 T
LAN
USB-TMC
IVI Config Verify All

Online Resource

cOx1AB1: :0:x04B0: :DSE ; 1 INSTR)

5. [IpoBepka oOMeHa TaHHBIMU

Kinuknaure [IpaBoi KJIaBUILIEH MBIILIH Ha MMEHHU pecypca «DS6104
(USBO0::0x1AB1::0x04B0::DS6K00000588::INSTR)». Brioepure «SCPI Panel Controly,
OTKpOETCsl KOMaHJHasl MaHelb yJNaJeHHOro ympasieHus. [locpencTBomM 3ToW MaHENu MOXKHO
OTIIPABIISTH KOMAH/IbI ¥ CYNTHIBATH TaHHBIE:

L 055104, DERKDD000o000L, 00, 00, . Cd
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14. YpaneHHoe ynpaBseHue RIGOL

Yupasienue uepe3s LAN

1. Coenunenne 000pya0BaHUS
Coenuanre ocumiuiorpad ¢ Barei ToKaJIbHO#M CeThIO MMOCPEICTBOM CETEBOTO KaOeIs.
2. Hacrpolika napameTpoB ceTu

Hactpoiite ceteBble mapameTpbl ocuuiorpaga B COOTBETCTBHHM C yKa3zaHUSAMM Haparpada
«Hactpoiika LAN».

3. Ilouck pecypca o0opy10BaHus

LAN

Ortkpoiire Ultra Sigma, KIUKHUTE , TIOSIBUTCSI OKHO, MOKa3aHHOE Ha pUC.

Hmxke. Kak 3T0 mokazano Ha pUcC. a, KIMKHUTC m, HAQYHCTCA IIOHMCK peCypca

ocrmutorpada, COESIUHEHHOTO C JIOKaIbHOW ceThio. MMs HaiiieHHOro pecypca mpudopa
0TOOpa3uTCs B MPaBoil yacTu okHa. Kak 3To moka3aHo Ha puc. 0, BHIOEpUTE UMs HY)KHOTO Bam

.

pecypca, KIMKHUTE 0K
. Eemove

YIATUTh HEHYKHBIH pecypc, BHIOEPUTE €ro UM ¥ KIMKHUTE .

, 3aKkaHuuBas noOasiaecHue. BHumanme: ecnu Bel xoTute

Create LAN Instrument Besource

Manual Input LAN Instrument IF

Auto-detect of LAN Inztrument

Puc. a

Create LAN Instrument Resource

I ERemowe
TCPIP: :172. 16.
[IEST

Add

Marual Input LAN Instrument IF

Auto-detect of LAN Instrument

I Search

Puc. 0

‘
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RIGOL 14. YaaneHHoe ynpaBsneHue

4. IIpocMoTp pecypca 000pyA0BaHHS

Haiinennsiit pecypc nosisurcs B katanore «KRIGOL Online Resource»:

LA T—

SIcme
LAN

usB-TMC

Verify All

\IGOL Online Resource

5 B104 (TCFIF
B3 IV | : t

Other Online Resource

5. IIpoBepka oOMeHa TaHHBIMU

Knuknure paBoit KJIaBHIIICH MBIIIIH Ha MMEHHU pecypca «DS6104
(TCPIP::172.16.3.21::INSTR)». Bwibepute «SCPI Panel Control», oTkpoercs komaHgHas
NaHeb yIaJIeHHOTo yrpaBieHus. [locpeacTBOM ATOH MaHEeTu MOKHO OTHPABJISTh KOMaHIbI U
CUUTBIBATH JIAHHBIC!

E|DsS6104 (TCPIP::172-16.3.21::INSTR)2012-1-4 19:51:26. 120

SCPI Command:

I Send Command I Bead Besponsze I Zend & Beand E-::-: el

Hictory Display Cureent Retwrn Walue Current Retwrn Value Graph

o TCFIF::1TE.
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14. YpaneHHoe ynpasneHue

6. 3arpy3ka uHTepHeT-cTpanuisl LXI

Hannenii ocumnorpag coorBerctByer crannapty LXI kmace C. Ilpu momomm Ultra Sigma
(KMMKHYTHh TIPaBOM KHOIKOM MBIIIKM Ha WMsS pecypca mpubopa, BeiOpats LXI-Web) mMoxHO
3arpy3uth uHTepHeT-cTpanuly LXI (3Ty cTpanuily Takke MOXKHO 3arpy3uTh, BBeas [P agpec B
Opay3sep). Ha crpanuiie orobpakena BaxkHas nH(OpMaIys, Kacaromascs mprudopa, BKIIOYas €ro
MOJIENb, TPOU3BOIUTEIS, CEpUITHBIN HOMEp, onucanue, MAC aapec u [P aapec:

RIGOL

Beyond Measure

RIGOL Yeh-Enable DEGOOD

Fage
Ketwork
Statls
Mefwark
Setings

. Hslp

.
a seruny

B oo
[l

Welcome to Web of DSG000 Digital Oscilloscopes

Information About This Instrument:
Instrumentmodel:
Manufzciurer
Serial Mumber
Description:
LKl Clazs:
L1 Varsion:
Huost Marre:
MAC Address.
IF Address:
FlFmaare R edEion:
IS4 TCPAP Siring:
Auto-mDIE G apable:
GPIBAddrezs:
WISA LISB Conneci Siing:

DSe104
RIGOLTECHHOLOGIES
[x36AN0000000 01

D561 04

[+

1.1

00-19-AF-30-00-00
TG

00.M.ozsr1

TCRIFD 172163 212 IMSTR
(i)

[ wen igertincation inicator |

B 1008 RIGOL Technologies, Inc. All Rights Rezervad
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RIGOL 14. YaaneHHoe ynpaBsneHue

Yupasienue uepes GPIB

1. Coenunenne 000pya0BaHUS

BceraBpre B ocmmutorpad mnepexomuoir momynb USB-GPIB, coemmaute mpubop c¢ IIK
nocpenctBoM kabens GPIB.

2. YcranoBka npaiiBepa GPIB kapThl

[loxxamyiicra, npaBuiabHO ycTaHoBuTe apaiisep GPIB kaptsl.

3. Hactpoiika GPIB agpeca

3amaiitre GPIB aapec ocimiuiorpada B cootBeTcTBHM ¢ maparpadom «Hactpoiika agpeca GPIB».

4. Tlouck pecypca o00pyI0BaHUs

-y -
GPIB
Otkpoiite Ultra Sigma, KIuKHHATE _, MOSIBUTCS TIaHEIb, MMOKa3aHHAasl Ha PUC.

Hwke. Knukaure «Searchy», nmporpamma HauneT uckath pecype GPIB npubopa, coeanneHHoro ¢
PC. Nms HaiineHHOTrO pecypca 000pyA0BaHUs OTOOPA3UTCS B IPABOM YaCTH MaHEIH.

RS232 & GPIE Setting

Setting | GFIB Setting I Hemowe

). . INSTR

| GFIED: . v 4 0 INSTR W = GPIBO::0::INSTR

o Hyperchannel I Search
I TEST

HpI/I HCEBO3MOXHOCTH aBTOMATUYCCKOI'0O HAXOXACHUS pECypca:

e BriOepure anpec GPIB kaptel kommbiorepa B 3arojoBke «GPIB::» m GPIB anpec,
3alaHHbIi B ociiruniorpade, B 3aromoske «::INSTRy.

e xiukHute «Test», mposeprre, ectb s GPIB cBA3b. Ecinum ee Her, aelicTByiiTe B
COOTBETCTBUH ¢ HHPOpPMALIUEH MpeTynpeKIaoInuX OKOH.
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14. YpaneHHoe ynpaBseHue RIGOL

5. I[IpocmoTtp pecypca o0opyoBaHus

Knuknure «OK», Bo3Bpammasice B rinaBHblii uHTepdeiic Ultra Sigma. Halinennsiii pecypc GPIB
npubopa nosieutcs B kKatanore «KRIGOL Online Resource»:

Ll T —

SISImms

LAN GPIB

UsSB-TMC RS232

X
IVl Config Verify All S—

IGOL Orline Resource
L. 4 DSB104 (GPIB1::18::INSTR)

IVI Class DriverControl

Other Online Resource

instrument.

6. [IpoBepka oOMeHa TaHHBIMU

Knukaure npaBoil knaBumield MbimM Ha uMeHH pecypca «DS6104 (GPIBO::18::INSTR)».
Bribepure «SCPI Panel Control», oTkpoercs KoMmMaHAHas HaHEIb YIAJCHHOTO YIPaBICHHS.
[TocpencTBOM 3TOH MaHeN MOXHO OTHPABIIATh KOMaH/Ibl U CUUTHIBATH JTAaHHBIC:

B DS6104 (GPIB1::18::INSTR)2009-12-9 13:04:42.471

SCFI Command:

oM
| Send Command RBead Eespomse I Send & EBead

Current Retwn Value Current Retwn Yalue Graph

o! GFIBIL::18: :INSTR
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15. YcTrpaHeHue HencnpaBHoOCTEN RIGOL

15. YcTrpaneHue HeMCIPaBHOCTEH

Hwxe nepednciieHbl HEMCIIPABHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH B IIPOLIECCE SKCIUTYaTaLlUH
ocummiorpada u crmocodsl ux ycrpaneHusi. Eciu Bbl cTonmkHETECh C JaHHBIMH HETIONIAAKAMH,
YCTpaHSANTE MX B COOTBETCTBMM C yKa3aHUAMHU. ECIIM JMKBHIALMs HENOJaJ0K HEBO3MOXKHA,
cBsokuTech ¢ komnanueit RIGOL, noarorosuB mHdopmanuto o Bamem npubope ( >
Cucrema > Undopmanus o cucreme).

1. [Tocne HaXkaTHs KJIABUIIK MUTAHUS SKPaH OCHMIUIOrpada ocTaeTcsi TEMHBIM, H300pakeHue He
MOSIBIISICTCS:

1) mpoBeppTe NPHUCOEAMHEHUE IUTENCENS WCTOYHMKA MUTAHUS WM IPAaBUIBHOCTb YCTaHOBKHU
AKKyMYJIATODA;

2) mpoBephTEe, BKIIFOYECH JIH BBHIKITIOYATENh UCTOYHUKA TTUTAHNUS,

3) 3aKOHYHB BBILICONMCAHHBIC TPOBEPKU, CHOBA BKIIIOUUTE MPUOOpP;

4) ecnu IpuOOp MO-TIPEKHEMY HOPMAJILHO HE paboTaer, cBsbkuTech ¢ komnanueir RIGOL.

2. Ilocne 3axBaTa curHaua Ha 3KpaHe HET OTOOPaKeHUS OCLMIIIIOTPaMMBI:

1) mpoBepbTE, HOPMAIBHO JIH COSAUHSICTCS TPOOHUK C CUTHAIBHON COSMHUTEILHON JTMHHEH;

2) mpoBepbTe, HOPMANbHO I COEAUHSETCS CUTHANbHAs coeAuHuTenbHas nuHus ¢ BNC
(KOHHEKTOp KaHaia);

3) npoBepbTE, HOPMAIIBHO JIU COEAUHACTCS IPOOHUK C aHATTM3UPYEMbIM 00BEKTOM;

4) mpoBepbTE, TCHEPUPYET JM CUTHAT aHAJIU3UPYEMBIM OOBEKT (MOXXHO TOJATh BBIXOIHOM
CUTHAJI KOMIICHCAIIMM MPOOHWKA Ha MPOBEPSEMbI KaHAI M IOCMOTPETh, MpoOJieMa B KaHaie
WM aHATH3UPYEMOM OOBEKTE);

5) cHOBa MPOBEUTE 3aXBaT CUTHAJIA.

3. U3mepsiemoe 3Ha4YeHHWE AMIUIMTYIbl HANpSHKCHUS OOJbINE WM MEHbIIE (HaKTHIECKOTro
3HaueHUs1 (BHMMaHuWe: NaHHBIHE MOMEHT MOXXHO OOHApYXUTh TOJBKO TPU HCIIOJIH30BAHUU
MpoOHUKA):

[IpoBepbTe, COOTBETCTBYIOT JIM APYT Apyry KoddduumeHT 3aTyxaHus KaHaia u KoddduiueHt
3aTyxaHus (PaKTUIECKU UCITOJIh3yEMOTO TPOOHUKA.

4. N3o0pakeHne oCUUIIOTPaMMBbI €CTh, HO OHO HE MOXKET CTaOUIIN3UPOBATHCS:

1) mpoBepbTe€ MCTOYHMK 3allyCKa: MPOBEPHTE, COOTBETCTBYET JIM HAacTpoiika MeHI0O Bbibop
HCTOYHMKA [IAHEIIN 3aIyCKa PeaJlbHO UCII0Ib3yEMOMY KaHally;

2) mpoBephbTE THUII 3aMyCKa: AT OOBIYHOTO CUTHAa CIEAYyeT HCIOIh30BAaTh 3ayCK MO (PPOHTY,
JUTSE BHJIGOCUTHANa — 3allyCK Mo BUaeocurHany. Ocmuwuiorpamma OyaeT UMETh CTaOWIbHOE
0TOOpaXeHHE TOJIBKO MPH BHIOOPE MOIXOISAIIETO TUTIA 3aITyCKa;
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RIGOL 15. YcTrpaHeHne HencnpaBHOCTEN

3) mompoOyiiTe u3MeHuTh THN ¢BsI3M Ha «mnoaasienne BU» unu «monmaBnenne HY», 4ToObI
OTQHUIBTPOBATH MEMIAIOIINE 3aITyCKY BHICOKOYACTOTHBIE UM HU3KOYACTOTHBIE TIOMEXHU;

4) I3MEHUTE HACTPOUKY 3aJEP>KKH 3aITyCKa.
5. Ilocne HaxkaTus kiaaBuiy [Run/Stop| HET HUKAKOTO U300PAKEHUSI:

ITpoBepbTe, BBHIOpaH JM pPEXHUM «OOBIYHBIMN» WU «EAMHUYHBII» B MeHI0 Cmocol 3amycka
MaHC/IM 3allyCKd, a TaKiXE, HC BbBIXOAHUT JIM 3a IMPCACIIbI OCHUIIIOTPpAMMBIL BHCKTpI/I‘-IeCKI/Iﬁ
ypOBeHb 3amycka. Ecim 3TO Tak, MOMECTUTE YpPOBEHb 3allyCKa B LEHTP WJIM K€ HACTPOHTE
Croco0 3amycKa Ha peKUM «aBTOMaTUYECKHUII.

BHumaHMe: BBHIIICONMCAHHBIE HACTPOMKHM MOXKHO MPOU3BECTH ABTOMATUYECKH, HCIONb3YS
KJIABUITy aBTOMAaTHYE€CKOW HACTPOUKHU .

6. CtyneHuaTtoe 0TOOpa)KeHHUE OCITUIIOTPAMMBI:

1) BO3MOXHO, CJIMIIKOM HU3KOE 3HAYCHHE MaciTaba TOPU30HTAIBHOW BPEMEHHON pPa3BEPTKH.
OtoOpaskeHrne MOXXHO YJIy4YlIUTb, YBEIUYHUB TOPU30HTAIbHYIO BPEMEHHYIO Pa3BEpPTKy, U TeM
CaMBbIM MOBBICUB TOPU3OHTANIBHBIN KO (PUIIMEHT pa3penieHus;

2) BO3MOXHO, CTYNEHYaTO€ OTOOpa)K€HHE OCLUWIOTPaMMBbl CO3JAeTCsl COEAMHUTEIbHBIMU
JUHUSAMH TOYEK 3axBaTa oOpa3loB CUrHala, eciii B MeHIO THI 0To0paKeHHs CTOUT PEXUM
«BeKkTopHOEY. [IpobreMy MOKHO PEIIUuTh, TOMEHSIB PEKUM ITOTO MEHIO Ha «TOUEUHOE).

7. Cooit USB coenunenns ¢ [1K nnm npunrepom PictBridge:

[IpoBepbTe, cormacyroTcst M C TEKYIIUM TMPHCOEAWHEHHBIM obopynoBanueM Hactpoiiku USB
obopynoBanmne meHio Hacrpoiika noproB, otkpeiBacmoro [UTIL|. Ecin HyxHO, nepe3amycTure
ocrutorpad.

8. He pacno3naercss USB HakonuTeb:
1) mpoBepbTe, MOXKET JI HOpMabHO paboTath USB HakonuTens;

2) yb6emgutech, uto wucnoibdyercs USB nakonutens Flash tuma, nanseiii mpubop He
noanepkuBaetT USB HakonmuTenu BUHYECTEPHOTO TUTIA;

3) yoenurech, uto 00beM USB HakomuTesns HE CIUIIKOM BEIWK, ¢ JAHHBIM OCIILIOTpadom
PEKOMEH/IyeTCs UCTIOIb30BaTh HAKOMUTEh 00beMoM He Oosiee 4 '0aiiT;

4) mocJe nepe3arycka npuoopa emie pa3 BCTaBbTe W MPOBEPHTE HAKOMTUTEI;

5) ecnu USB HakomuTtenb MO-TIPEKHEMY HEIb3s HOPMAJIBHO HCIOIb30BaTh, CBSIKUTECH C
kommnanueit RIGOL.
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16. TexHuuyeckue napameTpbl RIGOL
16. TexHuyeckue napaMeTpsol
Bce HUCIIOJIB3YyCMBIC  MMApaMETpbl, KpPOMC IMApaMCTpOB, IMOMCUCHHBIX 3HAKOM CHOCKHU

«XapakTepHOe 3HAYCHHUE», SBISIOTCS TapaHTUPOBAHHBIMH, OCHMILIOrpad TOHKEH HENpPEephIBHO

npopaboTars 60see 30 MUHYT IIPU pPETJIAaMEHTUPOBAHHON paboyueil Temreparype.

3axBaT 00pa31oOB CUTHAJIOB

Bupa nuckperuzanmun

YacToTa AMCKpeTH3alMU B
pealbHOM BpEeMEHHU

Yacrora SKBUBAJICHTHOU

JIUCKPETU3ALUN

Oo6napy>xeHue MTUKOBBIX

3HAYEHUH

BripaBHuBaHue

Bricokas ~ paspematomas

CIIOCOOHOCTH

O0BeM maMITH

Bxox

Ko1-Bo xaHanos

Tun BXOgHOM CBS3U

BxonHoe conpoTuBieHue

Huckpetuszanusa B
TUCKPETH3AIUS

pPCaIbHOM BPEMCHU, OKBHBAJICHTHaA

5 I'Bb16/c (oqmH KaHam)
2.5 I'Bb10/c (nBa KaHaa)

100 I'ee10/C

200 mc (omuH KaHam)
400 mic (1Ba KaHaja)

[IpousBoauTcs moclie €AMHOBPEMEHHOTO TMpoBeAcHUuss N-To
KOJIMYECTBA BBHIOOPOK BO BcexX KaHamax. Yuciao N MOxeT ObITh
3a7aHo, Kak 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096
mwm 8192

[Tpu > 5 mxc/aen. @ 5 I'eb16/c (umu > 10 mxc/aen. @ 2.5 I'spi6/c):
12-T1 GUTHBIN KOA(PDUITUEHT pa3pelieHus

OnuH KaHaI: aBTOMaTUYEeCKUU BBIOOp, 14 Thic. Toyek, 140 ThIC.
Touek, 1.4 MitH. Touek, 14 miH. Touek, 140 MIIH. TOUeK

JIlBa kaHama: aBTOMATHYECKUW BBIOOp, 7 ThIC. To4ek, 70 TEHIC.
touek, 700 ThIC. TOUEK, 7 MIIH. To4Yek, 70 MJIH. TOUEK

DS6xx4: 4 xanana

DS6xx2: 2 xanana

[To mocTOSsHHOMY TOKY, IO IEPEMEHHOMY TOKY, 10 3a3€MJICHHUIO
(1 MOm + 1%) || (14 n® + 3nD)

i 50 Om = 1.5%
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RIGOL 16. TexHn4yeckue napameTpbl

Koadpdumuent 3aryxanms Ot 0.01X mo 1000X, mar 1-2-5
npoOHUKa

MakcumanbHOe  BXOJHOE MakcHManbHOE BXOJHOE HANPSHKEHUE aHAIOrOBOrO KaHaa
Harnpsbxernue (1 MOwm)
CAT 1T 300 Vrms, CAT II 100 Vrms, mnepexogHoe
nepenanpspkenne 1000 Vpk
[Ipu ucnons3oBanuu npodHuka RP2200 10:1: CAT II 300 Vrms
[Ipu ucnons3oBanuu npodHuka RP3300 10:1: CAT II 300 Vrms
[Tpu ncnons3oBanuu npodbuuka RP3500 10:1: CAT 11 300 Vrms

[Tpu ucnons3oBanuu npodauka RP5600 10:1: CAT II 300 Vrms
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16. TexHuuyeckue napameTpbl RIGOL

I'opusont
Macmrab BPEMEHHOMU
pa3BEPTKHU
TouHOCTB BPEMEHHOMU
pa3BepTKU

NHuTtepBan 3a1epxKKu

Pexum BPEMEHHOM
pa3BepTKU

KoanuectBo
KOOPJIMHATHBIX  Y4YacCTKOB
X-Y

CkopocTb 3axBara
ociumnorpamm!!

Beprukaiasb

[Tomoca mnpomyckanus (-3
Ab)

Ennnuunas rmoJjioca
HPOILy CKaHUs

Beprukanbnsiit
KOA(UIIMEHT pa3perieHus

BeprukanpHbiii Mactad

Jnamna3oH cMenieHus

Orpanuuenue MOJIOCHI

DS606x: ot 1uc o 1000 ¢
DS610x: ot 500 ic mo 1000 ¢

<= (5 + 2 X CpOK PKCIUTyaTaIK ) MJIH. JOJei

[Ipetpurrep (oTpuiarenbHas 3a7epkka): > 1 mupuHa SKpaHa
[TocTTpurrep (monoxurenbHas 3aaepxka): ot 1 ¢ go 100 000 ¢

Y-T, X-Y, Roll, 3amennennas pazpeprka

JIBa OTHOBpEMEHHO

150 000 ocu/c (BexTopHOEe oToOpaxkenue); 180000 ocu/c
(ToueuHOE OTOOPAKEHUE)

DS606x: ot DC mo 600 MI'x

DS610x: or DC no 1 I'T'g

DS606x: ot DC o 600 MI'

DS610x: ot DC no 1 I'Tu (onun kanan)

8 OuT, 0IHOBpEMEHHAs BEIOOpKA B IBYX KaHalIax

Ot 2 mB/nen. no 5 B/aen. (1 MOwm)

Ot 2 mB/nen. no 1 B/aen. (50 Om)

Ot 2 MB/nen. no 124 mB/nen.: + 1.2 B (50 Om)
Ot 126 MB/nen. no 1 B/nen.: = 12 B (50 Om)
Ot 2 mB/nen. no 225 mB/nen.: £2 B (1 MOwm)
Ot 230 mB/nen. no 5 B/nen.: + 40 B (1 MOwm)

20 MI'nq mimu 250 MI'ng
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npomnyckanus 1!

XapaKkTepuCcTHKa
POy CKaHUs HU3KHX
4acToT (cBsI3B o

MEPEMEHHOMY TOKY, -3 1b)
BrerunciienHslii  MHTEpBaA
HapactaHus 1

TouHOCTB

MaciTaObupoBaHUs

TouHOCTE CMEIIEHNUA

ESD nonyck

Brinenenue xagana

< 5T (8 BNC)

DS606x: 600 nc
DS610x: 400 nc

+ 2% mnpenenoB mIKaibl

16. TexHn4yeckue napameTpbl

Ot 200 mB/nen. no 5 B/nen.: 0.1 ngen. £ 2 MB + 0.5% 3Hauenus

CMCIICHUA

Ot 1 MB/nen. no 195 mB/nexn.: 0.1 gen. £ 2 mB £ 1.5% 3HaueHus

CMCIICHUA

+2 kB

Ot DC 1o makcuManibHOM noJiockl mpomyckanus: > 40 nb
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16. TexHuuyeckue napameTpbl RIGOL

3amyck

Jnana3oH AJIEKTPUYECKOTO BHYTPEHHUU + 6 KJIETOK OT LIEHTpa IKpaHa
YPOBHS 3aITyCcKa EXT 08B

Pexum 3anycka ABTOMATHYECKUH, OOBIYHBIN, € TMHUYHBIA

Jrana3oH 3aaepxKu Or100HC 1O 10 C

IMonasnenne BY 2 50 kI['p

IMonasnenune HY ! 5l

3anyck no ¢ppoumy

Tun ¢pponTa Hapacraromuii, magarouiyii, HapacTaromyi + nagaromil

3anyck no onumenvHocmu UMnyabea

VYcnoBus 3amycka JIIMTeNbHOCTD MOJIOKUTENBRHOTO UMIyJibca (00bllle, MEHbIIE, B
npejiesiax YCTAaHOBJICHHBIX 3HAYCHUH )

JUTMTensHOCTh OTPULIATENIFHOIO UMITyJIbca (OoJible, MEHbIIE, B
npejiesiax yCTAaHOBJICHHBIX 3HAYCHUH )

JUTeNnbHOCTE UMITYJIbCa Or4HC 04 C
3anyck no epaduenmy

VYcnoBus 3amycka JlnurensHOCTh, HapacTaHust (Ooible, MeEHbIIE, B Mpenenax
YCTaHOBJICHHBIX 3HAUCHUH)

JlnmutenbHOCTh  cmaga  (OomdbIe, MeEHbIIE, B Ipeaenax
YCTaHOBJICHHBIX 3HAUCHUH )

Hacrpoiiku nnteppaia Or10ucHolc
3anyck no euoeocuznany
Crangapt curHana [Nonnepxusarores cranaaptel Bemanus NTSC, PAL, SECAM

[ToanepxuBaroTCs cCTaHAAPTHI BBICOKOTO paspemienus 480P, 576P,
720P, 1080P, 10801

3anyck no Kooy
Hacrpoiiku kona H, L, X, napacratomuii ppoHT, magarommii GpoHT

3anyck no npomoxony RS232/UART
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VYcnoBus 3amycka
[TomapHoCTh

CkopocTh B 602X

Pa3psanHOCT TaHHBIX
3anyck no npomoxony 12C

YCHOBHHSaHYCKa

PazpsimHocTh anpeca
Jwnana3on agpeca

JlnmuHa B GaiiTax

3anyck no npomoxony SPI
VYcnoBus 3amycka

Bpewms oxunanus
Pa3psanHOoCTh TaHHBIX
JlanHbie

CHHXPOHH3UPYIOIIHUIT
bpoHT

3anyck no npomoxony CAN
Tun curnana
VYcnoBus 3amycka

CkopocTb nepeaadn

CHUI'HaJia

Touka 3axBata 00pa3loOB
CUTHaJAa

Tumn kagpa

16. TexHuuyeckue napameTpbl

Hauano kanpa, kagp omumoOKu, omrOKka MPpOBEPKHU, JaHHBIC
O6parnas

2400 out B cekyHay, 4800 6ut B cexyHay, 9600 Out B cekyHny,
19200 o6ut B cexyHmy, 38400 Out B cexyHmy, 57600 Out B
cekyHay, 115200 6uT B cekyHIy, MPOU3BOJIBLHOE 3HAYCHUE

5 owur, 6 6urt, 7 6uT, 8 OUT

CTAPT, nosropnslii crapt, CTOII, orcyTcTBHE NOATBEPKAEHUS,
ajipec, JaHHbIE, aJIpec U JTaHHbIE

7 owut, 8 out, 10 ouT
Ot 0 10 127, ot 0 1o 255, ot 0 1o 1023

Orlpgos

CS, nucreueHne BpeMEeHH OXKUIaHUS
Or100uCcmo1lc

Ot 4 6urt go 32 our

H L, X

Hapacrarowmuii, magarormuii

Rx, Tx, CAN_H, CAN_L, muddepennmanbHbIi
HayaJlo Kajpa, KOHeIl Kajpa, TUI KaJpa

10 x6ut/c, 20 xbur/c, 33.3 xbur/c, 50 xOur/c, 62.5 xbOut/c, 83.3
kout/c, 100 x6ur/c, 125 xbur/c, 250 x6ur/c, 500 xbur/c, 800
kOuTt/c, 1 MOuT/c, CBOE 3HAUCHUE

Ot 5% 110 95%

KaJIp JaHHBIX, yIAJICHHBINA Kaap, KaJIp OMUOKH, KaJp Neperpy3Ku

3anyck no npomoxony FlexRay

Ckopoctb
CUTHana

nepeaaun

2.5 Mowurt/c, 5 Mowurt/c, 10 Mour/c
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16. TexHuuyeckue napameTpbl RIGOL

VYcnoBus 3amycka
3anyck no npomokony USB
CkopocTh curHana

YcnoBus 3aIryCcka

HN3mepenus

Kypcop

ABTOMAaTAYECKHUE
HU3MEPEHHUS

KomnuecTBo nzmepennii
Jnana3oH usmepeHuin

CraTtuctuka

Kanp, cumBon, ommbka, TSS

Huzkas, nmonHas

Ha4vaJlo MMaKeTa, KOHCI ITIaKEeTa, 3aBCPIUICHUC BO3BpATa B HCXOAHOC
COCTOSAAHHUEC, BXOJ B COCTOAHHUC TIPHUOCTAHOBKH, BBIXOJd U3
COCTOSAHUS MPUOCTAHOBKHA

PyuHoli pexum PasHunia HampspoKeHHsT MEXITY
Kypcopamu (AB)
Pa3Huiia mo BpeMeHM MEXIY
Kypcopamu (AT)
Benuuuna, obparnas AT (I'u)
(1/AT)

Pexxum crnexenus 3HauCHUE  HANPSHKCHUS U

3HA4YCHUC BpPEMCHU TOYKHU

OCLIMJUIOIPaMMBI
Pexnm aBTOMAaTUYECKOr0 B03MOXXHOCTH  OTOOpakeHUs
U3MEPEHHUS Kypcopa IIp¥ aBTOMaTHYECKHUX
U3MEPEHUAX

MakcumanpHOe 3HAa4YeHHWE, MUHHMaJIbHOE 3HAUYEHHE, ITMKOBOE
3HaUCHHWE, BEpPXHEE 3HAUEHHWE, HIDKHEE 3HA4YCHUE, 3HAUYCHHE
aMIUIMTYJbl,  CpelHee  3Ha4eHHe, CPEAHEKBAAPATHYECKOe
3HaYCHHE, BHIOPOC, OTPHUIIATENBHBINH BHIOPOC, TUIOMIA/Ib, IJIOMAAb
neprosa, 4acToTa, MEepHoJ, BpeMs HapacTaHUs, BPEeMs MaJICHHS,
JUTUTEIBHOCTh  TIOJIOKUTEIBHOTO — WMITYJIbCA,  JJIHTEIBHOCTD
OTPHULIATEIILHOTO ~ HUMITYJIbca,  KOA(PQPHUIMEHT  3aroJIHCHHS
HOJIOKHUTEIBHOTO  UMIYJbCa,  KOI(POUIMEHT  3aroJHEHHS

OTPULIATENILHOTO HMITYJIbCa, 3aJIepiKKa A_"'Bf, 3aJIepiKKa

A_""Bi, daza ﬁ_"Bf, aza A—B%

EnnnoBpemMeHHO oTOOpa)kaeTcsi 5 BUAOB U3MEPEHUN
DkpaHHas 00J1aCTh WM KypCOpHas 001acTh

Cpez[Hee 3HAa4YCHUC, MAKCUMaJBbHOC 3HAYCHHC, MHHHUMAJIBHOC
3HAYCHHUC, CTAHAAPTHOC OTKIIOHCHUC U KOJI-BO H3MepeHHfI
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RIGOL

YacroTomep

MaremaTu4yeckue onepanuu

OCHHHHOFpaMMHLIC
BBIYUCIICHUA

Tunsl OKOHHBIX (PyHKUIUN
FFT

Orobpaxenue FFT
Beprukanbnas mkana FFT
Jlornueckue BLIYUCICHUS

Maremartudeckue GyHKIUU

Kom-Bo IIUH

JNEKOUPOBaHUS

Tun nekoaupoBaHUs

OTtoOpaxenne

Tum skpana

Koadduument pazpemenns
IIBeTa

ITocnecBeuenue

Tun otoOpaskeHus

CuHXpOHU3ALMS B
peanbHOM BpEMEHH

Pa3zneMbl

8

16. TexHuuyeckue napameTpbl

BcTpoeHHslit 6-TH pa3psaHbIii YaCTOTOMED

(kaHAQJIBI, KOTOpBIE MOXHO BBEIOpaTh: DS6xx2 — CHI/CH2;
DS6xx4 — CH1/CH2/ CH3/CH4)

A+B, A-B, AxB, A/B, FFT, BrIcillee HCUHCIEHNE, JTOTHUECKUE
BBIYMCIICHUS

IIpsamoyronbHas, XanHuHra, biiskmana, XaMMuHra

PazneneHHblii 5KpaH, MOJHBIA SKpaH
Vrms, n1b
U, NJIN, HE, uckmouaromee MJIN

Wurerpan, muddepenman, norapudm, SKCIIOHEHTA, KBAAPATHBIN
KOPEHb, CHHYC, KOCUHYC, TAHTEHC

2

JlanHple mapayuIeNbHOM IMIWHBI (CTaHAAPTHAS KOMIUICKTAIINS),
RS232/UART (ommuus), 12C (onmus), SPI (DS6xx4 ommms), CAN
(ommus), FlexRay (omus)

TFT LCD nucrneit pazmepom 10.1 mgroiima (257 Mm)
800xRGBx*480 nukcenei

160 000

Munumansnoe 3Hauenue, 50 mc, 100 mc, 200 mc, 500 mc, 1 ¢, 2 c,
5¢, 10 ¢, 20 ¢, HEOTpaHUYEHHOE

TO‘IE‘HHOG, BCKTOPHOC

Bpewmst u ata (MOTyT HACTpauBaThCs TOJIH30BATEIIEM )
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16. TexHuuyeckue napameTpbl RIGOL

CrangapTHbIE Pa3beMBI

CoBmecTUMOCTh c
HOPUHTEPOM

Jlza USB HOST, USB DEVICE, LAN, VGA Bsixoa, 10 MI'n
BXOJI/BBIX0O/I, AUX BBIXOJ (BBIXOJHOM CHTHAJ 3aIllyCKa, CHTHAI C
obicTpeiM  ¢ponToM, GND curHam, CcurHaai MOpOBEPKHU
I'OAEH/HEI'OAEH, curaan kaauOpoBKK)

PictBridge

CTaHapTHbIE TeXHHYECKHE XapaKTePUCTHKHI

Buvixoo komnencamopa npoonuxa

Brixoanoe Hanpsixenue 2!
Yacrora 1%/
Hcmounux numanus

Hanpsoxkenne  ncTouHMKa
MIUTaHUS

MoniHocTb
[InaBku¥ nperoXpaHUTEIb
Pabouas cpeoa

TemnepaTypHbIi [uamna3zoH

Crioco0 oxJtaX ieHus

BiaxHocTHBIN qUana3oH

BricoTa Hag ypoBHEM MOpst

[IpumepHo 3 B, nukoBoe 3HaueHue

1 k'

100-127 B, 45-440 I'u 100-240 B, 45-65 I'n

Make. 150 Bt

3 A, xareropus T, 250 B

IIpu pa6ore: ot 0°C o +50°C

Bre pa6ouee Bpems: ot -20°C no +70°C

[IpuHyAUTENBLHOE OXIaXK/EHUE TP TIOMOIIU BEHTHIIATOPA
Menee +35°C: < 90% oTHOCUTENBHOI BIaKHOCTH

Ot +35°C 10 +50°C: < 60% OTHOCHTEILHOI BIAKHOCTH
[Tpu padote: menee 3000 m

Bue pabouee Bpemsi: menee 15000 m

Mexanuueckue xapakmepucmuxu

Pasmeper )

Bec [

Ilepuoo omnaoxu

IxBxI': 399.0mMMm x 255.3MMm x 123.8Mm
be3 ynakoBku: 5.345 + 0.2 kr

C ynakoBkoi: 10.8 = 1 kr
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RIGOL 16. TexHn4yeckue napameTpbl

PexomenayemMplii mepro1 KamuOpoBKU — 1 Tof
Hopmwl u npeonucanus

DJeKTpOMarHuTHas 2004/108/EC
COBMECTHUMOCTD

HetictByromue crangaptsl EN 61326-1:2006, EN 61326-2-1:2006

be3onacHocTh UL 61010-1:2004; CAN/CSA-C22.2 NO. 61010-1-2004; EN
61010-1:2001; IEC 61010-1:2001

[Ipumeuanusi:

[1] — makcumanbpHOE 3HaYeHUE. [ cuHycOMaaNbHBIX cUTrHanoB yactorod 10 MI'1, B pexxume
OJIHOTO KaHajla, PH BXOJHOW aMmIuiuTyne B 4 e, macmrade mo ropu3oHtamu B 10 He, ¢
3aIyCKOM 110 ()pOHTY.

[2] — xapaKTepHOE 3HaUEHUE.

[3] — cO ClOXEHHBIMU ONOpPaMH M PYUYKOH, BKJIIOYAIOT BBICOTY BpAaLIAlOIIMXCS PYKOSTOK, HE
BKJIIOUYAIOT NIEPEHIO0 3AIUTHYO KPBIIIKY.

[4] — monens DS6104, crangapTHast KOMILUIEKTAIUSI.
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17. NpunoxeHuns RIGOL

17. Illpunoxkenus

lemomemle A: 1ONOJTHUTEJIbHbIE MaTepHualJbl H OIIIINH

Onucanue Homep 3aka3za
Mopean DS6104 (1 I'Tu, 4 kanana) DS6104
DS6104A (1 I'Tu, 4 xanana) DS6104A
MSO06104 (1 I'Tu, 4 xanana) MS06104
MSO6104A (1 I'Tu, 4 xkanana) MSO6104A
DS6102 (1 I'Tu, 2 kanana) DS6102
DS6102A (1 T, 2 xanana) DS6102A
MSO06102 (1 I'T, 2 xkanana) MS06102
MSO6102A (1 I'T, 2 xanana) MSO6102A
DS6064 (600 MI', 4 xanaia) DS6064
DS6064A (600 MTI'ny, 4 xanana) DS6064A
MS06064 (600 MI'1, 4 xkanana) MSO06064
MSO06064A (600 MI'n, 4 kanana) MSO6064A
DS6062 (600 MI', 2 xanaia) DS6062
DS6062A (600 MTI'ny, 2 xanana) DS6062A
MSO06062 (600 MTI'ny, 2 xanana) MS06062
MSO6062A (600 MI'n, 2 xanaina) MSO6062A
CranpapTHble KabGenr nuTanus, COOTBETCTBYIOLIUI -
NPUHANJIEKHOCTH  CYIIECTBYIONINM MEXTyHapOTHBIM
CTaHaapTam
3amuTHAs KPBIIIKA TepeIHeN TaHeTn FPC-DS-6
Jlunus nanueix USB CB-USB-150

2 unm 4 naccuBHbIX npoOHuKa (600 MI'r) RP5600

1 unu 2 maccuBHbIX TpoOHuKa (1.5 TT)  RP6150  (ucmonmb3yercst B
DS610X)

HucTpyKuus ObICTPOro 03HAaKOMIICHUS -
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RIGOL

OnunoHaJLHBIEC
NMPUHAJIEKHOCTH

Onuun nasa
JeKOAUPOBAHUS

Huck ¢ wMarepuanmamu  (COACPKUT
PYKOBOJICTBO MOJTb30BATEIS "
NPUKJIAJIHOE TPOTPAMMHOE 00eCTICUeHHE)

AKTUBHBIT muddepeHnmnanbHbIi
npoonuk (1.5 I'T)

[TaccuBHbIii poOHUK (500 MI'1T)
Jlutuesas Oatapest 11.1 B, 147 Br-u

Monyne mpeoOpazoBanus USB mopta B
GPIB noprt

Kponurreitn

Habop nmeraneit Kop3uHBI 11 MOHTaXa B
npUOOPHYIO CTOUKY

Kommekt nekomupoBanust RS232/UART
Kommekt nekomupoBanus 12C/SPI
Kommnext nexonupoBanus CAN

Komnnext nekoauposanus FlexRay

17. NpunoxeHuns

RP7150

RP3500
BAT

USB-GPIB

ARM

RM-DS-6

SD-RS232-DS6
SD- I2C/SPI-DS6
SD-CAN-DS6

SD-FLEXRAY-DS6

BHumanue: Bce JOMOJHUTEIBHBIC MaTepHraJbl 1 ONIUU 3aKa3bIBaiTeé B MECTHOM OTACIICHUU

xkomnauuu RIGOL.
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17. NpunoxeHuns RIGOL

IIpusoxenue B: o01mme cBeIeHUsI 0 TEXHUYECKOM 00CTY;KUBAHUHA
Hayuno-Ttexanveckas kommnanus «llyroans [[3unasaey, 1. [lekun (RIGOL Technologies, Inc.)
rapaHTHPyeT OTCYTCTBHE HEWCIPABHOCTEW B TMPOM3BEIACHHOM €0 Mpubope M  €ro
MMPUHAAJICIKHOCTAX B TCUCHUC FapaHTHﬁHOFO nepuoaa.

Ecnu B TedeHue rapaHTUIHOrO nepuojia HEMCIPaBHOCTH OyayT 0Ka3aTeIbHO OOHApy KEHBI,
kommanusi RIGOL npousBener OecriaTHbIM peMOHT Wid 3ameny. [loapobnas nudopmarus o
rapaHTUHHOM pEMOHTE IMpeJcTaBleHa Ha o¢unuaabHoM caiite kommanun RIGOL u B
rapaHTUIHOM TaJIOHE U3CIUS.

Jost monmydenwmst yenyr TO wnu nosHo# uHbopmaruu o TO cBsbkuTech ¢ ieHTpoM TO KoMITaHu#
RIGOL wunu mecthbiMm ee otaenenreM. Komnanus RIGOL He npenocTaBisieT HUKAKUX SIBHBIX
VI HESIBHBIX TapaHTHUil, KpOME KaK OMUCAHHBIX B JAHHOM pa3jielie WM B TApAaHTUITHOM TaJlOHe,
BKJIIOYasi, HO HE OTPAaHUYMBASCh HESIBHBIMU T'APAHTUSAMH BO3MOXKHOCTH MPOJAKU U3JEIUS U €r0O
paboTocmocoOHOCTH B CreUPUISCKUX YCIOBHSIX. HU Mpu KakuxX 0OCTOATEIHCTBAX KOMITAHUS
RIGOL He HeceT OTBETCTBEHHOCTH 32 KOCBEHHBIE, CHEIM(PHUECKUE YOBITKH WM yOBITKH OT
MTOCJIEICTBHUH.

PykoBoacTBo nonb3oBatensa DS6000



RIGOL 17. NpunoxeHuns

IIpusio:xkenne C: BONPOCHI M OT3BIBHI M0 TAHHOMY PYKOBOJACTBY
Ecnu B mpouiecce mosib30BaHus JaHHBIM PYKOBOJCTBOM y Bac BO3HUKIIM Kakue-TMO0 BOMPOCHI
WM KOMMEHTapHHU, NOKaITyHCTa, MOIUTUTE UX IO AJIEKTPOHHON MOYTe:

service@rigol.com
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MpeaMeTHbIN yKasaTenb

IIpeamMeTHBINA yKa3aTeIb

AND 6-6
Brixon Aux 13-13
Blackman 6-5
HexonupoBanne CAN 7-16
Coxpanenne CVS 12-4
DHCP 13-2
FFT 6-4
HexonupoBanue FlexRay 7-19
3amyck o npotokoiy FlexRay 5-29
GPIB 13-6
Oxno Xsmmunra (Hamming) 6-5
Oxno Xannunra (Hanning) 6-5
Hexomuposanue [2C 7-10
IP agpec 13-3
LAN 13-2
MAC 13-5
NOT 6-7
OR 6-7
IIpssmoyronsHuK Rectangle 6-5
Roll 3-7
JexonupoBanue RS232 7-5
HexonupoBanue SPI 7-13
USB 13-6
VISA 13-5
XOR 6-7
X-Y 3-4
Y-T 3-4
Bpewms napacranus 6-13
Bpewms nagenus 6-13
Macka noncetu 13-4
[opor 6-19
Pyunoii pexxum 6-25
OTaj0H 0 FTOPU30HTAIU 3-9
Macmitab no ropu3oHTanu 3-8
3aBOJICKME HACTPOUKHU 12-18
Cnoxenue 6-2
BripaBHMBaHUE 4-2
CpenHee 3HaueHue 6-15
KoaddunmenT 3anomneHus
MOJIOKUTEIBHOTO UMITYJIbCA 6-13
JIMTenbHOCTD OJI0KUTEIBHOTO
HMITyJIbCa 6-13
BekropHslit 11-2
Tun ¢pponTa 5-8
3amyck 1o GppoHTy 5-8
Kypcop 6-24
CunxpoHnuzanus 5-15
[TamaTh 4-8
JlexonupoBaHue NaHHBIX MapaJICIbHOU
LIVHBI 7-2

PykoBoacTBo nonb3oBatensa DS6000

3anepkka

3ameIeHHas pa3BepTKa
Koppekuus 3anepxku
CocrosiHuE ceTn
ABTOMaTHYECKHH 3aITyCK
ABtomatuueckuii [P
ABTOMaTHUYECKUN PEKUM
CoxpaHeHue HacTPOeK
Koadduruent 3anoaHeHus
OTPULATENILHOTO UMITYJIbCA
JUIMTEeNnbHOCTD OTPULIATEIBLHOTO
UMITyJIbCa

CoxpaHeHue TaHHBIX
F€OMETPUUECKOI0 MECTa TOUEK
Bri6poc

[TocnecBeuenue
CpenHexBagpaTU4HOE 3HAYCHHE
[IpensaTcTBHE HATOKEHUIO
Hactpoiika qiurensHoCTH
CumMBoJ onepanuu

Single (exMHMYHBII 3aIyCK)
Ilepuon

CoxpaHenue U300paxeHus
Pacmmpenune o BepTukanu
Macmtal o BepTUKanu
BepTtukansHoe 0KHO
Jluckperusanys B pealbHOM
BPEMEHU

Hwnxnee 3naueHne

AHanm3 oCUUIUIOrPAMMBI
[IpotuBodasa

Hckaxenue ocuiiorpaMMbl

BocnpousBenenne oCiumIorpaMmel

CoxpaHeHne ocMIIIIOrpaMMBbl
3anuch OCHUILIOrPaMMBbl
Hanoxenus B ocumwiorpamme
[Iponycku B ocuusiorpaMme
Hacrpoiika kona

3amyck no Koay

Beipaxenue

[TonsipHOCTH BUAEOCUTHAIA
CranpapT BUaeOCUTHATIA
3amyck Mo BUACOCUTHATY
Yacrora qucKkpeTu3anuu
Bepxnee 3nauenue
Ilepemennas

Lentp sxpana

RIGOL

6-14
3-2

2-10
13-2
5-4

13-3
6-31
12-3

6-13

12-3
6-16
11-3
6-15

5-12
6-10
5-4
6-13
12-3
2-8
2-6
5-13

4-5
6-15
10-6
2-6
4-6
10-4
12-3
10-2
4-6
4-6
5-17
5-17
6-8
5-15
5-15
5-15
4-6
6-15
6-9
3-9

OrpaHudeHue moJIocsl IponycKaHus2-3

ToueuHbI

11-2



RIGOL

daza

VYcnoBus 3amycka no LIMpuHe
UMITyJIbCa

Hactpoiika mupuHbsl MITyJIbCca
Pexxum oTcnexuBanus
JleneHue

YMHOXKEHUE

OO6Hapy:xeHne TMKOB
[TukoBoe 3HaueHHE

Mertoab! nony4yeHus
OCUMJIJIOTPaMMBbI

Merka kaHana

Turbl CBS3M KaHAIA
OTtpunarenbHbIN BRIOPOC
Bricokas cTenens paspeiieHus
Brruuranue

CepBep TOMEHHBIX UMEH
VYcnoBus 3amycka 1o rpaiueHTy
3amyck 1o rpaJueHTy
AmMmiutyaa

OOBIYHBIHM

MakcumanbHOE 3HaUeHUE
MuHUMaIBHOE 3HAYCHHUE
OxonHas pyHKUUSA
DKBUBAJICHTHAS TUCKPETU3ALIUS
Cnucok 1eKoIMpOBaHUsA
DNIEKTPUUYECKHUI YPOBEHB 3aITyCcKa
[Tonoxxenue 3amycka
Hcrouynuk 3amycka

3azeprkka 3amycka

Croco6 3amycka

Tun cBsi3M 3amycka

BxonHoe conpotuBiieHue
Yacrora

Yacroromep

Craruueckuii [P
[1I1r03 110 YMOJIYaHUIO

6-14

5-9
5-9
6-28
6-3

4-4
6-15

4-2
2-9
2-3
6-16
4-4

13-4
5-12
5-12
6-15
4-2,5-4
6-15
6-15

6-13
6-18
13-3
13-4

MpepMeTHbIN yKa3aTenb
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