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1 BBEAEHME

HacTtosiwiee pykoBoACTBO Mo akcniyaTaumu (P3) npeaHa3HayeHo ansa nuu, pabotatowmx
C NpnbopoM, a Takxe ans obcnyxumBatoLEero 1 pEMOHTHOINO NepcoHana.

P2 BkntouaeT B cebsa Bce gaHHble 0 npubope, ykasaHus no paboTe.

P2 copnepxuTt cBeaeHus 06 ocumnnorpadgax tnna AKUN-4115/1B, AKUMN-4115/2B.

[aHHble cepun ocumnnorpadoB OT/IMYAKOTCSA NOSI0COM NPONYCKaHWUS aHanoroBoro KaHana
(100Ml'y, 200 MIy) , HO mopsaok paboTbl OAHOTUMNEH AN BCeX TUMoB ocuwumnnorpados. Bce
npnbopbl cepun AKUMN-4115B nmetoT akpaH ¢ auaroHaneto 17,8 cm (800*480).

B cBA3M C NOCTOSSHHOM paboToM MO COBEPLIEHCTBOBAHWUID M3AENUS WM €ero
nporpaMmHoro obecrneyeHus, NOBbIWAKWENA €ro HaAAEeXHOCTb M yydwatowen YyCcnoBus
aKCnayaTauun, B KOHCTPYKUMIO MOryT OblTb BHECEHbl HEe3Ha4yuTesibHble W3MEHEHUS, He
OTpaXK€HHblE B HACTOSILLEM U3AAHUMN.

CopepxaHue paHHoro PykoBoacTBa NO  3KCrjlyatauMm He  MoxeT  6bITb
BOCMpPOM3BEAEHO B Kakol-nmbo ¢popme (KonnpoBaHMe, BOCNpomsBeaeHme n gp.) B ntobom cnydae
6e3 npeawecTeytowero paspeweHns KOMNaHnum U3roToBuTens nnm odpuumanbHoOro annepa.

BHuMaHue:

1. Bce wu3pgenua 3anaTeHTOBaHbl, WX TOProBble MapKM U 3HAKWU 3aperucTpMpoBaHsbl.
N3rotoBuTenb ocrtaBnseT 3a cobol npaBo 6e3 AONOMHUTENbHOrO0 YBEAOMJIEHUS WU3MEHUTb

BAUSIIOWLME Ha ero TexHW4Yeckme XxapakTepucTuku). MNpu HebONbLIOM KOMMYECTBE TaKMX

! cneumchKaumm n3genna un KOHCTPYKUUIKO (BHeCTVI HenpunHunnmalbHble WU3MEHEHUHA,

N3MEHEHUN, KoppeKuuna sakcnayaTaunoHHbIX, AJOKYMEHTOB HE NMpoBOAUNTCA.

2. B coorBerctBuM ¢ FTK P® (4.IV , cratea 1227, n. 2): «MNepexopa npaBa
CO6CTBEHHOCTM Ha Bewb He B/eyeT nNepexoa WIM  nNpepocTaB/ieHue

MHTEeNNNeKTyaJibHbIX NMpaB Ha pe3yJsibTaT MHTeﬂﬂeKTyaﬂbHOﬁ neaATesIbHOCTU>»,

A M3roTtoBuTesib OCTaBNsieT 3a cO60i NMpPaBO BHOCUTb B CXEMY M KOHCTPYKLMIO

npu60pa HenpuHuunnunaliibHblé U3MEHEHMUA, He BJindlouime Ha ero TexHumn4yeckue
AAHHbIE. Mpwu He6oNbLOM KoJin4yecTtBee TaKunx M3MeHeHMﬁ, Koppekuunsa

IKCNJZlyaTalUMOHHbIX AOKYMEHTOB HE NPOBOAUTCA.

1.1 WHdopmaumsa 06 yrBepr>kaeHumn tTuna CHU:
Ocuwunnorpadsl undppossie AKUMN-4115/1B, AKUMN-4115/2B.
Homep B [ocynapCTBeHHOM peecTpe CpeacTB naMepeHuii: 93987-24

1.2 WHdopmauus o Bepcuu nporpaMmMHoro obecneueHmsa (npowmsku) npubopa

MporpammHoe obecnedeHne (MN0O) npubopa 3anmcaHo B NaMATM BHyTpeHHero MK-
KOHTpONAepa W CAYXWUT ANna  ynpaeleHus pexuMamu paboTbl, BblbOpa BCTPOEHHbIX
N3MepuUTeNbHbIX WM BCAOMOraTenbHbiX GYyHKUMKA. NaeHTUdukKaumoHHoe HauMmeHoBaHue 1O un
HOMep BepCuu AOCTYyNeH ANs O3HAaKOMeHUS B MeHto npubopa (MAeHTUdUKALUNS MPOLLMBKU), HE
Hwxe V1.01.01

[anee BblBOAA CUCTEMHOW WHMOPMaUUU WMCMNONL3YNTE KHOMKY , Aanee no
Bknagke [System Information|

CucteMHasa nHdopmaunsa ocumnnorpada BkaoyaeT B cebs:

nHdopMaunio 0 NpomsBoauTene,

HOMep MoAenu,

CEpPUNHbIA HOMep,

HOMep BepcuMKn NporpaMMHOro obecneveHus,

HOMEp /I0rM4YeCcKom Bepcuu,

HoMep Bepcun o0bopyaoBaHUs,

Beb-calT, Mg nonb3oBaTens, Naposb 1 gata sBeb-canTa.




2 HA3HAYEHME

Ocuwnnnorpadsbl 3anommnHatowme umppossie AKUM-4115/1B, AKUN-4115/2B (nanee
npnbopbl) npegHasHadeHbl AN WUCCNeAOBaHUS W M3MEpPEHMs MapaMeTpoB OAHOKPATHbIX
CUTrHaNoB N MepuoanyYecknx curHanos B nosioce yactoT 0..200 MIy (B 3aBUCMMOCTU OT TuUMa)m
yactoTton pauckpetmsaumm 1Ty, Ocuwmnnorpadbl BCcex Mogenenm obecneumBalT undposoe
3anoMMHaHne, unudpoBOe U3MepeHue B Amana3oHe amnnuntya < 400 Brnunk (DC+AC nuk,
aBTOMaTUUeCKyld  YCTaHOBKY  pa3MepoB  u30b6paxeHusi, aBTOMaTM4ecKoe  M3MepeHue
aMNAMTYAHO-BPEMEHHbIX NapaMeTpPoB BXOAHOIr0 CUMrHasa C BbiIBOAOM pe3ysbTaTa U3MepeHus Ha
3KpaH aucnes.

MHorodyHKLUMOHaNbHbIE , BbICOKOMpPOM3BOAUTENbHbIE ocumnnorpadpel AKUM-4115/18B,
AKMMN-4115/2B pa3paboTaHbl N0 yHMKanbHOM TexHonorum Ultra Phosphor.

Ocumnnorpadbl obecneuunBsatoT BO3MOXHOCTb NoAKAOYEHNS K BHELWHeMy
rnepcoHanbHOMY KOMMblOTepy vepes cTbik USB mnnan LAN.

Paznunumsa B BO3MOXHOCTAX ocuwnnnorpados mogmndukaumn AKUMN-4115/1B u
AKWNN-4115/2B npuBeaeHbl B Tabnnue Huxe:

Mopaensb AKMUN-4115/1B AKMN-4115/2B
Monoca nponyckaHus 100MrI'y 200Mry,
Yucno KaHanos 2
YacToTa AMCKpeTU3aLmm 1ru/c
MakcuManbHbIN obbem 56 M6uT/c Ha KaHan
namaTu
Bpemsa HapacTaHus <3,5 HC ‘ <2,2 HC
CKkopocTb 0BHOBNIEHUS 100 000 ocumnnnorpamm/c - H%pMaanbIVI pexum, 500 000
oCLMANOrpaMM OCUMNNOrpaMM/c - pexunm 6bICTporo 3axasaTa
3anucb 1 BOCNpousseaeHue 100 000 kagpos
ocUMIIOrpaMm
KoadhduumeHT pa3sepTim 2,0 Hc o 1000 c, | 1,0 Hc #o 1000 c,

HacTosiwlee KpaTkoe pYKOBOACTBO BKJ/tOYaeT HeobxoauMble CBEAEHUS MO TEXHUKE
6e3onacHocTM M ycTtaHoBke ocuunnorpados cepun AKUM-4115/1B, AKNMN-4115/2B , a
TaKXXe OCHOBbI 3KCMNJlyaTaunm, 4YTo NO3BOISIET NOMb30BATENO NPUCTYNUTbL K paboTe c Nnpnbopom.
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3 TEXHUYECKUE XAPAKTEPUCTUKU

3.1 TpaKT BepTUKasbHOIro OTKJIOHEeHUSA

3.1.1 Yncno kaHanoB BEPTUKANbHOIO OTKSIOHEHUS — 2;

3.1.2 KoapdpunumeHTbl OTKNOHEHUS KaXAOro M3 KaHaslloB BEPTUKASIbHOrO0 OTK/IOHEHUS
nMelT rpybyto yctaHoBKy 3HaveHui: ot 1 mB/gen po 20 B/gen B nocnepoBaTtenbHoctn 1; 2; 5;

3.1.3 KoapdpunumeHTbl OTKNOHEHUS KaXAOro M3 KaHaslloB BEPTUKASIbHOrO0 OTK/IOHEHUS
MMEIOT MIaBHYI0 YCTAaHOBKY 3HA4YeHUMN

3.1.4 Mpepenbl 4ONYCKAEMOW OTHOCUTENIbHOW MOrpPeLHOCTM YCTaHOBKM KO3 MLUNEHTOB
OTKJIOHEHMUS

<+3 %: <10 mB/nen ana AKUM-4115/1B ,

<+4 %: >10 mB/nen aona AKUM-4115/2B

Mpwn ypoBHE NOCTOSAHHOIO cMeLleHuns ocunnnorpada 0 B.

3.1.5 TMpepenbl pgonyckaemon abCoOMOTHOM MOrpewHOCTM U3MEPEHUSA MOCTOSAHHOIO
HanpsixeHus (U), npn dunkcupoBaHHbIX KO3ddPUumMmeHTax OTKJIOHEHUS, HE NPEBLILLANT:

<10 MB: £4,0% nosHOW WKanbl;

>10 mMB: £3,0% nosHOM wWKasnbl.

3.1.6 MNonoca nponyckaHus ocumnnorpada npu HENOCPeACTBEHHOM BXOAE MO YPOBHIO -3
Ab n Bpemsa HapactaHusa npu AL 8 6uT cooTBeTCcTBYET AaHHbIM Tabn. 3.1

Tabnuua 3.1
Tvn npubopa Monoca nponyckaHus Bpems
HapacTtaHus
AKWNM-4115/1B 100 MI'y, <3,5 HC
AKWNM-4115/2B 200 MI'y <2,2 HC
o Mpy noaKNYeHUM Jenutenss u3 KoMmmiekTa ocuwmnnorpada (1x/ 10x) B

nonoxeHnn nepekntoyatens 10:1 nonoca nponyckaHusa ocumnnorpada CooTBeTCTBYET

JaHHbIM Tabn. 3.1

. B ocumnnorpade npeaycMOTpeHO OrpaHuMyeHme MoAoChbl MPOMyCKaHWUs BXOAHOro

curHana B coorBetcTBum Ao 20 MIy

3.1.7 BpeMs HapacTaHusa nepexogHon xapaktepuctuku (MX) Kaxaoro u3 KaHanos
BEPTMKANbHOINO OTK/IOHEHUST NpW  HEenocpeacTBEHHOM Bxo4e, BO BCeX TMOJIOXKEHUSX
Koa(pdnuUMeHTa OTKIIOHEHMS U NMepNOANYECKOM CUIHasMe COOTBETCTBYET AaHHbIM Tabn. 3.1

3.1.8 lMapameTpbl BXOA4OB Kaxaoro w3 kKaHanos npubopa npuBeaeHbl B Tabn. 3.2
Tabnuua 3.2

AKTNBHOeE
Tvn npubopa BxoaHass eMKOCTb
CONpoOTUBJIEHUE
AKWNIM-4115/1B o
+
AKUM-4115/28B 1 MOM £ 2% 16nd £3nd

3.1.9 Ocumnnorpad obecrneumBaeT cneayLlme pexmMbl CBA3M BXOAHOMO yCUAUTENS:

. 3akpbiTbin Bxoa (AC) - obecrneumBaeT MNpPOXOXAEHME CUIFHANOB Ha BXO0A
YCUINTENSA BEPTUKANbHOMO OTK/IOHEHUS C YacToTom 6onee 10 y;

. OTkpbiThIt BXoA (DC) obecneumBaeT NpoxoXaeHNe CUrHasoB Ha BXO4 YCUINTENs
BEPTUKANbHOIO OTK/IOHEHUSA BO BCEW MOJSIOCE YACTOT, BK/OYAsA MNOCTOSHHYIO COCTaBSIOWYIO;

" Bxoa ycunutensa 3akopodyeH Ha kopnyc (GND/3emnsa), BXOOAHOW CWUrHan He
NOoCTynaeT Ha BX0o4 ycunutensa n dusnyecku oTK/OUEH OT BXo4a YCUIUTeNs.

. HY 1 BY punbTp;

" MopasneHue wyma

3.1.10 Ocuwunnorpad obecneumBaeT cneayomMe peXnMbl KaHamoOB BepPTUKANbHOMO
OTK/IOHEHMUS:
. HabniogeHne cMrHanoB No KaHanam
. MaTeMaTunyeckme A4ENCTBUS C CUTHaNaMu BCEX BXOAHbIX KaHaNoB:
CraHpapTHble MaTeMaTuyeckme yHKLUUN:
1. CyMMmupoBaHue ;



2. BblunTaHue ;
3. YMHOXeHue ;
4. [deneHwue ;
5. VHBepTupoBaHue ;
6. WHTerpuposaHue ;
7. OnddepeHumpoBaHue
8. Jlorapudm;
9. DKCNOHEHTa;
10. KopeHb KBaapaTHbIi;
11. CuHyc;
12. KocuHyc;
13. TaHreHc;
14.6MN® (c NpuMeHeHMEeM NpSAMOYrosibHOro OKHa, OKHa bnskmeHa, XaHHMHra wu
X3MMUHra);
15. Undposas dpunbtpaums;
16. Jlornyeckne onepauum;
17.Penaktupyembie pacliUpeHHbIe onepauuu;
. ABTOMaTU4YECKYK) YCTAHOBKY pa3MepoB u3o0bpaxeHus ©n aBTOMATUYECKYHO
CUHXPOHM3AUUIO UCCefyeMOro cMrHana.
3.1.9 JonyckaemMoe CyMMapHOe 3HadeHue NOCTOSAHHOIo M NepeMEHHOro HanpsXXeHns Ha
BXOAE KaXKAoro n3 KaHasnoB yCUInTens npuv BXo4HOM conpoTusneHmn 1 MOM:
Ha BXOAe Ka)Aoro U3 KaHanoB yCUnnTens He 6onee 400B (DC+Vnuk)
c penutenem 1:10,
rMpu 3TOM YacToTa NepeMeHHOro HanpsHXXeHns He A0J1)KHA MpeBbIWaTh 3Ha4YeHmnsa 1 klu.

3.2 TpaKT ropu3oHTaJIbHOIO OTKJIOHEHUS

3.2.1 KoadduumeHT pa3BepTkn ocunnnorpada MMeeT 3Ha4YeHUs:

. oT 2 Hc/pen pgo 1000 c/aen ans ocunnnorpagos AKNM-4115/1B;

. oT 1 Hc/pen po 1000 c/men ansa ocumnnorpacgos AKNM-4115/2B;

3.2.2 lpeaenbl AONyCKaAaeMOW OTHOCUTESIbHOW MOrpeLHOCTM Ko3adduuneHTa pasBepTKu
(Kp) coctaBnsioT He 6onee + (50 + 2 X KonuuecTso neT skcnnyaTtauun) 107

3.2.3.Mpegensl AonyckaeMmMo OTHOCUTENbHOMW MNOrpewHOCTU YacToTbl BHYTPEHHEro
OMOpHOro reHepatopa +5-107°

3.2.4 Ocuunnorpad obecneumBaeT creagywwmne  pPeEXUMbI paboTbl  TpakTa
rOPM30HTaNbHOIrO OTK/IOHEHMUS:

" PaboTa Ha ocHOBHOW pa3BepTke Y-T;

. BO3MOXHOCTb pacTaXKu M yBeIMYEHNE BblAEEHHOMO OKHa.

. Lincdposon camonuceu, npu passeptke ot 50mc/gen no 1000 c/gen.

. PaboTa B pexume X-Y

. Pexxum Multi-Scopes: pasaeneHne skpaHa W He3aBUCMMask CUHXPOHM3auMs Mo

KaXAoMy M3 KaHasl0B
3.3 CuHXpoHMU3auuA

3.3.1 Ocumnnorpad obecrneymBaeT cneayrolmne peXxXnMbl 3anycka pa3BepTKU:

. ABTOMaTU4eCKMn, C aBTOMATMYECKOW YCTAaHOBKOMW YPOBHS CUHXpPOHMU3aUuW, ANs
CUTrHanoB C YyacToTol He MmeHee 40 lNy;

. Kaywmi;

" OAHOKpaTHbIN

3.3.2 Ocumnnorpad obecneumBaeT cnegylome pexmMbl CUHXPOHU3ALMN:

" Mo ycnosusM TuMNa GpPOHTA: MNOMOXUTENbHOMY (QPOHTY, MO OTpUUaTeNbHOMY
dPOHTY, UAN MO NONOXKUTENBHOMY U OTpULaTenbHOMY DPOHTY;

" Mo ycnosmsaM pAnTenbHOCTU uMnynbca: (6onblue, MeHblue, paBHO, B npeaenax

WNN BHE Npeaesnos), YCNOBUS ANS ANUTENbHOCTU UMMNYyNbCa yCTaHaBNMBaKOTCA B nNpeaenax ot 2
Hc no 10 c..

" Mo napametrpam TB-curHana :(PAL/SECAM, NTSC; Bbibop nonspHoOCTU
CUHXPOHM3aLUMKN, HOMEpa CTPOKK 1 nons).



. Mo CKOpOCTM WU3MeHeHUss curHana (HaknoHa HapacTaHue/cnag): 6onblue,
MeHblle, paBHO, B npeaenax uan BHE npeaenos, YCAOBUSA AN KPYTU3Hbl YCTaHaBAMBAKOTCA B
npeaenax or 8 HC go 10 c.

. Mo paHTy, KOorga MNOJIOXUTENIbHbIA MM OTpUUaTENbHbIN UMMY/bLC NepeceyeTr 1-i
MOpPOroBblA YPOBEHb W, He rnepecekasl 2-W, MOBTOPHO nepece4yeT 1-i1 B TEUYEHME BpPEMEHM,
KoTopoe 6onblle, MeHblle, HaxoauTCa B npeaenax WIn BHe NpeaenoB YCTAaHOBNEHHOMO
BPEMEHHOro uHTtepsana, ot 8 Hc ao 10 c;

. Mo yCnoBMSM yCTAHOBIEHHOIO OKHa MO MpPEBbIWEHWI0 aMNINTYAbl: KOr4a ypoBeHb
CUrHana BbIXOAMT 3a Npeaesibl YCTAHOB/IEHHOIO «OKHa» (MnepecekaeT BEpPXHIo MM HUXHIOH
rpaHuubl);

. Mo 3apepxke GpOHTOB UMMNYNbCOB KaHaNO0B;

. Mo ncrteyeHns BpeMeHun (OT/IOXKEHHAs CUHXPOHM3aUmMS);

. Mo BpeMeHM NpOAOIKUTENBHOCTMN N0rM4yeckoro wabnoxHa;

. Mo yCTaHOBOYHOMY BpeMEHU WA BPEMEHW yAEpPXaHUS ;

. Mo N-My ppoHTY;

. Mo wabnoHy NorMyeckoro KaHana ;

" Mo curHanam nocneposaTtesnibHbiX MpoTokonos RS232, I12C, SPI, CAN

(onumoHaneHo), LIN (onumoHanbHO). [lo curHanam AeKoaAupoBaHUA nocnenoBaTeNbHbIX
NpOTOKOJIOB.

3.3.3 Ocumnnorpad obecneumBaeT cneaytowme NCTOHYHUKN CUHXPOHU3ALMN:

" CMHXpOHM3auuIo cMrHanoM B KaHane (no nobomy KaHany)

MpuMmeuyaHue: ana BbiboOpa UCTOYHMKA CUHXPOHM3AUMW He obs3aTesibHO NpPUCYTCTBME
JIVHUM pa3BEepPTKU 3TOr0 KaHasa Ha 3KpaHe.

. CUHXPOHM3AUUNIO OT BHELWHEro nctouHmka EXT

. CUHXpOHM3AUUA OT CeTH.

3.3.4 BHYTpeHHSAA CUHXpOHM3auma obecneymBaeTcd NpU ypoBHE BXOAHOMo CUrHana He
MeHee 5 geneHui wKasnbl aKpaHa.

3.3.5 BHewHsa cuHXpoHuMsaums obecneuymBaeTcs MNpuM YpoBHE BXOAHOrMO CuUrHana He
MeHee + 3 B ansg BHewHero Bxo4 B nosoxeHun EXT .

3.3.6 MNapameTpbl BX04a BHELWHEN CUHXPOHU3ALMNN:

AKTMBHOe conpoTtusneHue: 1 MOM £2%;

BxogHast eMKoCTb, He 6onee: 16 nd £3nd

3.3.7 JonyckaeMoe cyMMapHoe 3HayeHne NOCTOSAHHOIO U MepeMEHHOro HanpsXeHns Ha
BXO4€e BHELWHeN CMHXpOoHM3aumn He 6onee 400 B, npu 3TOM yacToTa NepeMeHHOro HanpsXxeHue
He AO0J/I)KHa npeBbliwaTtb 3HadeHusa 1 kiy.

3.3.8 CuHXxpoHuM3auusa B pexume TB obecneunBaeTcs Npu ypoBHE BXOAHOMO CUrHana He
meHee 0,5 genenuns.

3.3.9 Ocuunnorpad obecneuymBaeT NpUMeEHeHWEe B TpakKTe CUHXPOHU3AUWMK crefytowmne
BWAbl CBSA3M:

. OuNbTp NEpeMEHHOW cocTaBnswwen — obecnedymMBaeT MNPOXOXAEHME B TpaKT
CUHXpPOHM3aLUKMM YacToT ceBbliwe 50 Iy.

. OunbTp MNOCTOSIHHOW cocTaBnswwen - obecneuynmBaeT NPOXOXAEHME B TpaKT
CUHXPOHM3AUMKN BCEX YacTOT 6e3 A0NOoNMHUTENbHON hunbTpaumu.

. ®unbTp BY - obecneunBaeT NpoxXoxAeHUe B TPaKT CUHXPOHM3ALUM YaCTOT Bbille
40 kl'u.

. Ounbtp HY - obecneunsaeT NpoxoxXAeHUe B TPaKT CUMHXPOHU3ALUMM YaCTOT HUXKE
40 kly,.

" MNopasneHne wyMa -(nNodaBnseT BbICOKOYACTOTHbLIA LWYM B CUrHasne, 4tobbl
YMEHbLUNTb BEPOATHOCTb OLWMOKN KacaHus)

3.3.10 MapaMeTpbl Npea3anycka =1 ANUTENbHOCTM 3KpaHa, nocsesanyck 1c..50c

3.4 X-Y -Bxop
3.4.1 Ocumnnorpad obecneumBaeT pexum paboTbl X-Y BXoaa.
Homep 1.

3.5 AHanoroso-umdposoe npeobpaszoBaHme c6op nHidpopmauumm

3.5.1. Ocumnnorpad obecneuymBaeT 4acToTy AMCKpeTU3auMu OAHOKPATHOrO curHana
COrnacHo AaHHbIX, NpuBeAeHHbIX B Tabnuue.



XapakTepucrtuka MapameTp

Metogabl otbopa npob Bbibopka B pea/slbHOM BpeMeHU
Pexxnm nonyyeHums Boibopka, o0OHapyXeHue NUKOB, YCpPeAHEHMe,  BbICOKOE
paspeLleHue

Yactota amckpetusaumm B | 1IC/c (Kaxablh kaHan)
peanbHOM BPEMEHU

Pexxum ycpeaHeHums 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096, 8192
pa3BepTOK (hOpM BXOAHOro curHana.
OnvHa 3anucu 56 M6ut/c (Kaxabli KaHan)

3.5.2 Yncno paspsaos ALIM ocumnnorpada cocrtaBnser 8.

3.5.3. ObbeanHeHne KaHaN0B OCYLLUECTBASETCS aBTOMaTU4ECKMU.

3.5.4 B pexumMe nMNWUKOBOro JAeTekTopa ocuunnorpad obecneumBaetr oTobpa)keHue
CUTHaNoB ANMTENbHOCTbIO 6onee 1 HC.

3.6 ABTOMaTM4YeCKME U KYpPCOpPHble U3MepeHus

3.6.1 Ocuwunnorpad obecneuymBaeTr cnegylwne BuAbl aBTOMATUUYECKUX UNDPOBbLIX

U3MepeHun:

1. AMNAUTYAHbIE U3MEPEHUSA CriefyloWwnx napaMeTpos:

. Vmax - MakcumanbHoe HanpsXeHue —pa3HOCTb 3HA4YeHUS OT CaMOW BbICOKOM
TOUKM CUrHana Ao Hynesoro noteHumana (GND).

. Vmin- MnHnmanbHoe HanpsixkeHne - pa3HOCTb 3HAUEHUSA OT CaMOM HU3KOM TOUKMU
CurHana ao Hynesoro noteHumana (GND).

. Bbicokoe (Ha puc overshoot) : monoxutenbHbIM BbIGBpOC Ha PpoOHTE MMNynbca -

oTHoweHne (Vmax-Vtop)/Vamp. 3HadyeHue Hanpsi)KeHnss OT BEPXHEN MNOCKOW BePLUMHbI A0
Vmax.

. Huskoe: (Ha puc preshoot) : oTpuuaTenbHbil BbiIbpoc nepea GpPoOHTOM UMMySbCa
— oTHoweHune (Vmax-Vtop)/Vamp. 3HauyeHne Hanps>KeHns oT HU3KOM MAOCKOM BepLnHbl Vmin .

. CpenHee apudMeTmyeckoe 3Ha4YeHne HanpshxeHns Max n Min curHana, Ha aKkpaHe
NOAOBMHA aMNAUTYAbl.

. Vpp-lNnkosoe 3HayveHue: : Vmax-Vmin -3HayeHWe HanpsxeHns OT CcaMown
BbICOKOW TOYKM A0 CaMON HMU3KOWM TOoUkM (hOpMbl CUrHanNa.

o Vamp-AMnanTygHoe 3HadeHue: W3MepeHue pasHOCTM Mexay YCTOsSBLUMMCS

MakcMManbHbIM U YCTOSBLWUIMMCA MWHMMaNbHbIM 3HayeHussMKU (opMbl curHana HanpsxeHue
cBepxy BHU3 hopMbl curHana.
CpeaHsas aMnnmMTyna 3Ha4YeHUs Hanps>XeHMs Ha SKpaHe.
CpegHsas aMnauTyga cMrHana 3a OAuH nepuog .
CpegHekBagpaTu4yHoe 3HadYeHne HanpsxXeHus : apdheKTMBHOE 3HaYeHue.
CpenHekBagpaTU4yHOE 3HaAYEHME HaNps)KeHUs 3a OAWH NepUoA.

. CpegHekBagpaTnyHoe 3HadeHuMe — 3T0 dopMa BOJHbI, U3 KOTOPOW YyAaseHa
NOCTOSIHHAsA COCTaB/sloLWas.

2. BpeMeHHble n3MepeHuns cneayowmx napaMeTpos:

. Mepuoa: BpemMa Mexay ABYMs nocnenosaTesibHbIMU (POHTaMM OAMHaKOBOW
MONSIPHOCTU MOBTOPSAOLWEroCs CUrHana.

. YacToTa: 4yacTtoTa NOBTOPEHUSA CMrHana, seninunHa, obpaTtHasa nepuoay.

. BpeMs HapacTaHusa uMmnynbca: BpeMs, Heobxognmoe ons yBeamdeHus amnaunTtyabl
curHana ¢ 10% po 90%.

. Bpemsi cnaga vMnynbca: BpeMs, Heobxoaumoe gns nNageHus aMmnanTyabl CMrHana
c 90% po 10%.

. 3apepXKKa HapacTaHus: BpeMs 33a4epXKW Mexay ABYMA HapacTalwuMu
¢hpOHTaMM NEPBUYHOIO N BTOPUYHOIO CUTHANOB.

. 3ajepxXKa crnaga: BpeMsl 3a4epXKu Mexay AByMs cnagalowmmum  GpoHTaMm
rnepBUYHOro M BTOPUYHOIO CUrHanoBs.

3 ANnTenbHOCTb NONOXUTENbHOro uMnynsca npu amnantyae 50%.

o ONuTenbHOCTb OTpuuaTenbHOro uMnynbca npm amnantyae 50%.

3. VI3MepeHV|e BPEMEHHbIX CNneayrLwnx MHTEPBAJZIOB MeXay ABYMA CUTHaAlaMW:
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o Bpema oT nepBoro Hapactawuwero ¢GpoHTa MuUCTOoYHMKa 1 [0 nepsoro
HapacTatowero GpoHTa UCTOYHUKA 2; NPU HAIMUYNUM HECKONBbKUX (PPOHTOB CUTHaNa U3MepSIHTCS
BPEMEHHbIe NapaMeTpbl KpalHUX NeBbIX (PPOHTOB

o BpemMs oT nepBoro Hapacrawwero poHTa UCTOYHMKa 1 A0 NepBOro cnajawLero
(dpPOHTA MCTOYHMKA 2; MPU HANYUWN HECKONbKMX (DPOHTOB CUIrHasMa M3MEPSAKTCS BPEMEHHbIE
napameTpbl KpanHUX NeBbIX PPOHTOB

o BpemMs oT nepBoro cnagarowero poHTa UCTOYHMKA 1 A0 NepBOro HapacrawLero
(dpOHTa NCTOYHMKA 2

o N3MepeHne BpeMeHM OT MepBOro crnagatouwero gpoHTa MCTOYHMKA 1 A0 NepBoro
cnagawowero @poHTa UCTOYHMKA 2

o Bpema oT nepBoro Hapactawwero ¢poHTa WCTOYHMKA 1 [0 nocnegHero
cnagatowero dpoHTa UCTOUHMKaA 2

o Bpema oT nepBoro Hapactawwero ¢poHTa WCToYHMKA 1 Ao nocnegHero
HapacTatowero dpoHTa UCTOYHUKA 2

. BpemMs oT nocnegHero cnagawowero dpoHTa MCTouYHMKa 1 [0 nocnegHero
HapacTatowero GpoHTa UCTOYHMKA 2 UCTOYHMKA 2

. BpemMs oT nocnegHero cnagawowero ¢dpoHTa MCTOYHMKa 1 Ao nocneaHero

cnagawowero dpoHTa
4. NIaMepeHunsa napaMeTpoB, BbibMpaeMbix NoSIb30BaTENEM:

o MonoxutenbHas CKBaXHOCTb curHana OTHOWEHWE WNPUHBLI MOMOXUTENBHOMO
UMnynbca K nepuoay.

o OTpuuatenbHas CKBaXXHOCTb curHana. OTHOLWEeHWe LWUPUHbI OoTpuuaTesibHOro
UMnynbca K nepuoay.

o MonoxuteneHblh BbiIbpoCc Ha @poHTe mMmnynbca. OTHOWEHME PpasHULbI Mexay
MaKCMMasbHbIM 3Ha4YeHNEM N BEPXHUM 3HAUYEHWEM CUTHala K ero amnauTyae.

) OTpuuaTtenbHbln BblI6poC Ha @poHTe uMnynbca OTHOWEHWE pasHuUbl Mexay
MWHUMaNbHbIM 3HAYEHNEM U HUXXHUM 3HAUYEHWEM CUIHasa K ero amnanTyae.

o Mnowaab ocumnnorpammbl  .Anrebpandeckoe Npou3BeAeHME BpPEMEHU U
HaMpsH>XeHUs BO BCeX TOYKAX dKpaHa.

o Mrowaab uuknia ocuuasiorpammbl .Anrebpanyeckoe NpousBeAeHWE BpPEMEHU WU
Hanps>XeHus BO BCeX TOYKAX LMKIa cUrHana.

. ®aza: Casur ¢as Mexay rnaBHbIM UCTOYHUKOM U MOAYMHEHHbBIM UCTOYHUKOM.

o MoacyeT MMNYbCOB: YNCA0 3aBepLUEHHbIX HapacTarwmx GpPoOHTOB Ha 3KpaHe.

3.6.2 OpHOBpeMEeHHO Ha »3KpaHe MOXeT ©ObiTb oTobpaxeHO A0 5 wu3MepseMbix
napameTpoB, 6e3 «3aTeMHeHus» oTobpaxeHus ocumnnorpamMmm unm Ao 36 wu3MepseMbix
napameTpa B TabAnM4YHOM BUAE C «3aTEMHEHUEM» OTOBpaxxeHUs oCUUANorpamMM.

3.6.3 Ocumnnorpad obecrneunBaeT cneayowme BUabl KYpCOPHbIX U3MEPEHN:

* M3MepeHue HanpsXXeHus Mexay ABYMS Kypcopamu, yCTaHOBNEHHbIMW onepaTtopoM AV ;

* W3MepeHWe BpEMEHHOro WHTepBana Mexay [ABYMS KypcopamW, YCTaHOBJ/IEHHbLIMU
onepaTtopoMm AT;

* M3MepeHne yacTtoTHOro nHTepeana 1/AT.

» ABTOMaTuM4ecKue U3MepeHus aMmnanTyAbl U BpEMEHW B TOYKE MnepeceyvyeHus Kypcopa u
0CLMI0OrpaMMbl.

3.7 [QonoJsiHuTe/NibHble BO3MOXXHOCTHU

3.7.1 Ocumnnorpad B pexume aBTOMATUYECKOW HacTOMKM obecneumBaeT aBTOMATUYECKUN
MOMCK CUrHana, aBTOMATM4YeCKYyl YCTaHOBKY KkKoadduumeHTa passepTku, koadpduumeHTa
BEPTMKANbHOIO OTKSIOHEHMS N YPOBHS 3arnycka B NOJ0CE NMPOnyCKaHUS.

MapameTpbl M3MepsaeMoro curHana: 4yacrtota He MeHee 20 Iy, amMnauTyga He MeHee 20 MB
pasMmax; paboumii uMKA NPSAMOYrofibHON BOMHbI nNpesBbiwaeT 5%.

3.7.2 Ocumnnorpad obecneymBaeT BO3MOXHOCTb 3aMWCU BO BHYTPEHHIOK W BHELHIOW
NaMmsaTb M BblI30Ba YCTaHOBOK MOJIOXEHUA OpraHoB yrnpasneHus ocuunnorpada (npodunen) npum
nccnenoBaHMM U U3MepeHun GopMbl BXOAHOIO CUrHana.

3.7.3 Ocumnnorpad obecneymBaeT BO3MOXHOCTb 3aMMCU BO BHYTPEHHIOK NaMATb U Bbi30Ba
20-T1 popM curHana otobpaxaembix Ha Aucrsee.

3.7.4 Ocuunnorpad obecneunmBaeT BO3MOXHOCTb 3anucu Ha BHewHun USB HocuTenb
OAHHbIX, MONy4yeHHbIX B npouecce cbopa uHdpopmauun B Buae dannos B dopmate MatLab,
MatCad, ACS II wnu pBoumyHoro koga. O6bem channa 3aBUCUT OT AJIMHHbI WUCMNONb3yeMON
BHYTPEHHen namMsaTu.
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3.7.5.Noapepxka WEB-goctyna n ynpasneHus.
3.7.6 lMoapepxka NnporpaMMmMpoBaHmsa KomaHaamu ctaHgapta SCPI

3.8 [Oucnnen
TN NCNonb3yeMoro aKpaHa LiBeTHOM XKW (WVGA) pa3mepom 17,78 cm
480 no BepTUKanu

Paspeuienne XKV 800 no ropusoHTanu

BHyTpeHHASA ceTKa 8 x 14 peneHni
LiBeTHasa obpaboTka 24 6buta
HacTponka nocnecseyeHus 50mc...20c, 6eCKOHEYHOCTb

3.9 BHelWwHMe YCTPOMUCTBA
3.9.1 Ocuwmnnorpad obecrneymBaeT BO3MOXHOCTb NOAK/TIOUEHNS BHELWHNX YCTPONCTB:

. MNepenHsas naHenb: USB 2.0 Host, Bxoan External Trigger : +3 Bck3; Bbixog
kanubpatopa 10/ 100 Ny/ 1/ 10 kl'y, 3 B meangp, Knemma GND
" 3agHas naHenb:USB 2.0 Host, LAN, BNC Auxiliary Output: Bbixoa

CMHXpocurHana/fdonyckoBblii KOHTponb , 3aMoK 6€30MacHOCTy.

3.10 O6wMe xapaKTepuCcTMKm

3.10.1 Mpubop obecneumBaeT CBOM TEXHUYECKNE XapaKTepUCTUKN B npepenax HopM nocne
BpEMeHU nporpesa, paBHoro 20 MMUHyTaM.

3.10.2 MapamMeTpbl Nnpnbopa COOTBETCTBYIOT TEXHUUYECKMM XapaKTEPUCTUKAM MNpu NMUTaAHUMU
OT CeTu:

Hanps»eHueM ot 100 no 240 B 1 yacTtoTom nuTtawwen cetn ot 50 go 60 y;

3.10.3 MowHocTb, noTtpebnsemas npubopomMm OT CETU MNEPEMEHHOrO HaMpsXXEeHUs npwu
HOMWHaNIbHOM Hanps>XXeHuu He npesBbiwaeT 100 B*A MakcMmym.

3.10.4 MNpubop ponyckaeT HenpepbiBHYK paboTy B paboumx ycnoBusax 3KcnsyaTauuu B
TeyeHue 8 yacos.

3.10.5 Ocuwunnorpad obecneumBaeT CBOWM TEXHUYECKME TMPU HOPMasbHbIX YCI0BUAX
+(35+1)°C, npn oTHOCUTENbHOW BNaxHocTu: oT 5 Ao 90%.

3.10.6 Paboumne ycnosus skcnayataumm ot 0 go 40° C npum OTHOCUTENIBHOW BJ/IA)XXHOCTU:
80% (Makc).

3.10.7 Fabaputbl 306 (anuHa) x 107 (BbicoTa) x 138 (rnybuHa);

3.10.8 Macca: He bonee 3 kr.

3.11 Onummn
HanMeHoBaHue Mapkunposka
Onuus gekoampoBaHus npotokona CAN UPO1000CS-AUTO
Onumnsa gekogmposaHusg npotokona LIN
BbICOKOBO/IbTHbIN NPO6HUK UT-v23, UT-P21
BbICOKOBONBTHbIN anddepeHunansHbid | UT-P30, UT-P31, UT-P32, UT-P33, UT-
NpobHUK P35, UT-P36
TOKOBbIN NPOBHUK-KELMU UT-P40, UT-P41, UT-P42, UT-P43, UT-P44

12



4 COCTAB M3aenuns
Mpubop nocTtaBnseTcs B COCTaBe, yKasaHHOM B Tabnuue 4. 1.

Tabnuua 4.1
HavnMmeHoOBaHue Konnuecrtso MpuMmeyaHue
Ocumnnorpacd cepun  AKWUM- 1
4115B
CeTeBOW LWHYP 1
PykoBOACTBO MO aKcnayaTtaumu 1

N B 3aBMCUMOCTM OT MOoAENN

MpobHMK MacCUBHbIN 2
(200MHz/100M H2z)
Kabenb USB 1
MporpaMMHoe obecneyeHune 1
YnakoBoyHas Kopobka 1

5 YVYKA3AHWUA MEP BE3OMNACHOCTHU

K paboTte c npmbopom gonyckatTcs Nnmua, 03HAKOMMBLUMECS C TEXHWYECKMM OMMCaHueM wn
WHCTpyKUMEN nOo 3KcniyaTtaumu npubopa, a TakXe Mpowealne WMHCTPYKTaX Mo TexXHUKe
6e3onacHoOCTMW.

B npubope MMelTCa HanpsaXXeHus, onacHble ANS XU3HU.

5.1 TepMuHbI U onpeaeneHuns

[JaHHoe pyKoBOACTBO MCMO/Ib3YET CNeaylowme TeEpMUHbI:

Mpeaynpe)xaeHue. YKasbiBaeT Ha TO, YTO YCNOBUSA WM onepaums MOryT ctaTb NPUYUHON
NonyyYyeHns TpasBMbl, yuwepba nnm yrposbl XXU3HW.

BHMMaHMe. YKasbiBaeT Ha TO, 4TO YCAOBMSA WM oOnepauus MOoryT craTb MpUYMHON
nospexaeHnsa npubopa nnu HapyLweHUs ero TeEXHUMYECKOro COCTOSAHUS.

NMpuMmeuaHune. TllpuBneyeHne BHUMaAHWE TMOSb30BATENSA WM aKUEHT Ha O0cobeHHOCTU
MaHunNynsumMn, Ans npeaoTBpalleHus noBpexAeHus npubopa WM HapylweHwun  ero
TEXHUYECKOro COCTOSAHUA.

5.2 CwumMBonbl 1 npeaynpexaeHnsa 6e3onacHoOCTn

Danger: “OnacHo” - nogyepkuBaeT pPUCK HeMenseHHOro noJly4YeHus TpaBMbl WU
HenocpeaCcTBEHHOM OMAaCHOCTU ANS XKU3HW.
Warning: "“BHuMaHme” - o03HayaeT, YTO OMNaCHOCTb HE YrpoXaeT HenocpeaCTBEHHO, HO

Heobxoammo cobngaTtb OCTOPOXHOCTb U 6bITb npeaesibHO BHUMATEJIbHbIM.

5.3 O6uwme TpeboBaHusA No TexHuke 6e3onacHoOCTH

CobniogeHne cneaywwmx npasun 6e30MaCHOCTU 3HAYUTENbHO YMEHbLLWWUT BO3MOXHOCTb
NOpaXXeHns 3/1eKTPUYECKNM TOKOM.

Crapantecb He nogBepratb cebs BO3LENCTBMIO BbICOKOrO HanpsikeHuMs - 3TO OonacHoO Ans
XUN3HN. CHUMaNTE 3alUMTHbIM KOXYX WU 3KpaHbl TO/IbKO MO Mepe HeobxoammocTu. He kacanTtech
BbICOKOBOJIbTHbIX KOHAEHCAaTOPOB Cpa3y, Nocse BbikAtoUeHns npnbopa.

MocTapanTeCb WCNOAb30BaTb TOSIBKO OAHY PpYKY (nNpaBylo), NpuW perynpoBke Lenewn,
Haxo4sWmMXcsa noa HanpsxeHuem. W3berante HebpexHOro KoHTakTa ¢ A6bIMM  4yacTaMmum
obopynoBaHMsl, MOTOMY 4YTO 3TU KAaCaHMs MOTyT NPMBECTU K MOPa)KeHMIO BbICOKUM Hanps>XeHUEM.

PaboTanTe MO BO3MOXHOCTU B CYXMX MOMELLEHMAX C M30JMPYIOWMM MOKPbITUEM Mona Wan
NUCMONb3ynTe U30AMPYOWMIA MaTepuan noa BawmMm CTysioM M Horamu. Ecnm obopyanosaHue
nepeHoCcHoe, MoMeCcTUTe ero Npm 06CNyXnMBaHNUM Ha M30IMPOBAHHY NMOBEPXHOCTb.

DTO YCTPOWCTBO MOXeT ObiTb MOBpeXAEHO CTaTUYeCKMM 3/1eKTPUYeCcTBOM, MO3TOMY Mo
BO3MOXHOCTM €ero creayeT nNpoBepsaTb B aHTUCTATMYeCKon 30He. [lepen NoOAKOYEHMEM
cunosoro kabens K 3TOMY YCTPOMCTBY BHYTPEHHME W BHELWHME MNPOBOAHMKWM CneayeT Ha
KOpPOTKOe BpeMs 3a3eM/InTb, YTOObl CHATb CTaTuyeckoe anekTpnyectso. CTeneHb 3awWuTbl 3TOro
yCTpoWcTBa cocTaBnsieT 4 KB ans KoHTakTHOro paspsiga n 8 kKB ons Bo3gyLwWHOro paspsaa.

Mpn ncnonb3oBaHMK NpobHMKA, KacanlTeCb TONIbKO €ro U30JMPOBaHHOW YacTw.

MocTtapanTecb M3yunTb Uenu, C KoTopbiMM Bbl pabotaete, ans Toro, 4tobbl umsberatb
Y4YacTKOB C BbICOKMMW Hanps>XeHusamu. NOMHUTE, UYTO 3/1eKTpuyeckmne uenum MoryT HaxoAuTbCs
noA HanpsiXeHMeM gaxe nocse BblKA4YeHns obopyanoBaHus.

13




MeTannuyeckme 4dactv 060pyaoBaHWs C ABYXMNPOBOAHLIMU LIHYPaMu MUTAHUA HE WMEKT
3a3eM/IeHMs. DTO He TOJIbKO MpPeACTaBNSIET OMACHOCTb MOPaXXEHUS 3/TIEKTPUYECKMM TOKOM, HO
TaKXXe€ MOXET BbI3BaTb NMoBpeXaeHne 060pyLoBaHUS.

CrapaitTecb HuKorga He paboTaTb oAMH. HeobxoamMmo, 4To6bl B npeaenax A0CAraeMoCTU
Haxo4uICa NepcoHasn, KOTOPbIi CMOXET OKasaTb BaM MepBY0 MOMOLLb.

5.4 3Haku Ha kopnyce npubopa
OnacHo ans XKU3HMU!
BbICOKOBOJIbTHOE HanpsiXeHue

A BHUMaHue! O6paTtuTech K

PykoBoaCTBY nosib3oBaTesnis

Knemma 3alMTHOro 3a3eMJ1eHNS
(6e3onacHocTn)

Knemma 3a3eMneHust waccum u Kopryca u
npubopa (pabouee)
KnemMmma naMepuTenbHOro 3a3eMsieHus

LR

/\/ YCTpOMCTBO MepeMeHHOro ToKa. —_._. YCTPOWCTBO MOCTOSIHHOroO Toka. lMoxanymncra,

Moxanyicra, npoeepbTe npoBepbTe  AMana3oH  HanpsXeHus B
[ManasoH Hanps>XeHus B pervoHe.
pervoHe.

K pa6oTe c npn6opoM AonyckKalTca nuua, 03HaKOMUBLUMECS C TEXHUYECKUM OMMUCaHUEM

M MHCTPpYKUMEr no 3Kcnayataumm npubopa, a Takxe npoweplmne MHCTPYKTaX Mo TeEXHUKe
6e3onacHocCTu.

B npnbope nMerTcsa HanpsXXeHWsi, onacHble ANs XU3HM.
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6

HA3HAYEHME OPrAHOB YIMNPABJIEHUA U UHOAUWKALIUUN

6.1 IMepeaHssa naHenb

14 13

12 11 10 9 8 7

OpraHbl ynpaBieHusa 1 pasbeMbl NepeaHen naHenm

Hp MapkupoBka dyHKLMOHANIbHOE Ha3Ha4YeHune
1 O6nacTtb 0TO6paXEHUSA XUAKOKPUCTAJIMYECKOro 9KpaHa
MHOro(yHKLMOHaNbHbLIN perynaTop — yCTaHOBKa MOBOPOTOM U C
2 MULTIPURPOSE KHoMmkow. [lpu  Hann4uum BCMNIbIBAIOWMX  MEHIO,  BpalieHue
perynstopa ocywecTsBnsieT Bbl6Op 3HayeHui M3 BCMNJibiBaloLLEro
MEHIO.
MEASURE, KHOMKK MeHI0 PYyHKUNI (CM HUXKE)
ACQUIRE,
3 STORAGE,
CURSOR,
DISPLAY,
UTILITY
N3MepeHnss — KHoMKa M WMHOMKATOP BK/OYEHUS U BbIKAKOYEHUS
MEASURE MEHIO U3MEepeHuin. HaxaTme Ha KHOMKY BbIBOAUT MEHKO
(UW3MEPEHME) U3MepeHui, MOBTOPHOE Ha)XxaTWe Ha KHOMKy ybupaeT MeHIo
N3MEPEHUN
C6op MHGOpMauum - KHOMKa M MHAMKATOP BKJIOYEHUS MEHIO0
(ACQURE) ynpasneHus cb6opom mMHbopMaumn. HaxaTtne Ha KHOMKY BbIBOAUT
CBOP UHO® MeHlo cbopa WHbOpMauMK, MOBTOPHOE HaXxaTue Ha KHOMKY
ybunpaet meHio cbopa MHOopMauun.
HacTpoika 3annucu - KHOMKa U MHAMKATOP, XpaHEHUs W Bbi30Ba
STORAGE ,BKJIlOYaKOLWMe HaCTpoliku npmubopa, popMy curHana, 3TanoOHHbIN
(XPAHUNULLE) curHan u msobpaxkeHue. KHomnka Mo3BossieT TakXe BbI3blBaTb
dopMy CUrHana n HaCTPOMKKU U3 XpaHuaumLa.
CURSOR Kypcopbl — KHOMKa U UHAMKATOP BKJ/IIOYEHUSA MEHI0 yrpaBieHUs
(KYPCOP) KypcopamMm HaxaTme Ha KHOMKY BbIBOOUT MEHKD KypCOpoOB,
NOBTOPHOE HaXaTuWe Ha KHOMKY ybupaeT MeH KYpCOpOB.
DISPLAY Aucnnei-kKHoOMKa M MHAWMKATOP YyNpaBieHUs pexumMmaMu sKpaHa.
(ANCAEN) HaxaTne Ha KHOMKY BbIBOAWT MEHI0, MOBTOPHOE HaXaTue Ha

KHOMKY ybupaeT MeHto
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YTUnuThl -KHOMKa " nHamkKaTop MEHI0 HaCTpPOMKM
OONONTHNTENbHbIX QYHKUMIA. YCTaHOBKa aBTOKaAM6pOBKM , BbiBOA
UTILITY CUCTEMHOM WHQOpPMaUKKM, HACTpolKa £3blka, 3anucb CUrHana,
(YTUIINTDI) TecT npoihaeH/He nponaeH, BbIXOAHOW CWUrHaa NpPSMOYrofibHOWM
¢dopmbl, 4acTtoTomep, BbI6Op BbIXOAa, HACTpOWKa BPEMEHMH,
HacTpoika IP, 3arpy3ka npwu 3arpyske 1 yaajieHue JaHHbIX U T. 4

RUN STOP, KHonka T[lyck/Cton, KHOMKa aBTOMATUYECKOW  HaCTpPOMKMK
AUTO rnapamMeTpos.

Ul

TRIGGER LEVEL, KHOMKK ynpaBaeHUs CUHXPOHU3aLMnen,
TRIG MENU,
DECODE

DEFAULT, HELP KHOMKM Bbi30Ba Ha4YasibHbIX YCTAaHOBOK M MeHio CripaBka.

KrneMMbl NoAKKYEHUSA CUFHaNa KOMNEHCaUnn U 3a3eMeHuns

EXT TRIG MopT EXT (BXOA BHELIHEN CUHXPOHM3ALMN)

V|0 N

OpraHbl ynpaB/ieHUSsI KaHaJIOM FrOPU30HTaJIbHOIrO OTKJIOHEHUSA

CMeweHe - KHonka W perynatop. BpalweHue peryngartopa
MpoOu3BOAMUT K CMELEeHUN JIMHW pa3BepTKM B TOPU3OHTaNIbHOM
HanpaB/eHNN (VI3MeHeHVIe BpeMeHHOVI 3a4EPXKN MO OTHOLWEHWUIO
K UEeHTpa/lbHOW TrOpPU30OHTANIbHOW JIMHWUK). [ONa yCTaHOBKM
HY/1EBOr0 3Ha4YeHMs 3a4EPXKKM HaxaTb Ha perynstop.

POSITION
(CMELLEHME)

FOpM30OHTA/NIbHOE MEHIO— KHOMKa W WHAMKATOP BKJIOUEHUA WK
BbIK/IIOYEHUS TOPMU3OHTANILHOrO MeHK. HaxaTve Ha KHOMKy
BbIBOAWUT MEHIO, MOBTOPHOE Ha)KaTUe Ha KHOMKY y6MpaeT MeHIo

HORI MENU
(rOPU3 MEHI0)

(Bpems/ageneHune)— perynatop W KHOMKa YCTaHOBKW BpEMEHU
pasBepTkn. BpaweHue peryndtopa UW3MeHsSeT  3HayeHue
KoadbdunumneHTa passepTkn. Haxxatne Ha perynsatop npoM3BoAUT K
nepeknioyYeHn0 B pexuma BblAENEeHUW OKHa AN9 pacTaxKu.
PacTsbkka ocywecTBnsieTcs B 3KpaHHOM MeH Ecnu 3HadeHue
KoaddunumneHta pasBepTkM 6blJI0 M3MEHEHO TOCNEe OCTaHOBKM
cbopa uHbOpMaLMK, ANS BO3BpALWEHUSA K UCXOAHOMY 3Ha4YeHuto
Ha)kaTb Ha perynatop «Bpems/genenne».

SEC/DIV

10

BxopgHble rHe3pa KaHana 1 u KaHana 2.

11

OpraHbl yrnpaBJieHUs1 KaHaJIOM BEPTUKAJIbHOro OTKJIOHEHUSA

CMeweHue - KkHoMka W perynatop. BpaweHue perynaropa
Npon3BOAUT CMeLleHWe JNIMHU pa3BepTKM BblIOGpaHHOro KaHana B
BepTUKaNbHOM HanpasfeHUn. HaxaTtue Ha perynsartop npoussoauT
YCTaHOBKY CMeLleHUs B HynesBoe 3HaudeHune (NIMHUSA pasBepTKu
yCTaHaB/IMBAETCH B LEHTP 3KpaHa).

POSITION
(CMELLEHME)

KaHan 1 wn KaHan 2 - KHomka W uHaukaTtop. OpHOKpaTHoe
HaXaTne Ha KHOMKY MNpOu3BOAUT BKJIOYEHME WAW BbIKOYEHUE
BblbpaHHOro kaHana. lpu BKAKOYEHWM KaHana OAHOBPEMEHHO
MPOUCXOAUT MNEpeKtYEeHNEe 3KPAHHOMO0 MEHK Ha BblbpaHHbIlf
KaHan.

CH1, CH2
( KAH 1, KAH 2)

MaTeMaTuka- KHOMKa W  WHAMKATOP  YynpaB/ieHUs  MeHK
MATH (MATEM) MaTeMaTUKWN. HaxaTme Ha KHOMKY BbIBOAUT MEHIO MaTeMaTUKW,
NOBTOPHOE Ha)aTWe Ha KHOMKY ybupaeT MeHI0 MaTeMaTuKu.

(Bonbt/men)- perynatop W KHOMKa YCTAaHOBKM Ko3dduumeHTta
OTKNIOHEHMS  BbibpaHHOro KaHana. BpaweHne perynsTopa
M3MeHsieT 3HayveHue KoadduumeHtTa OoTKIoOHeHus «rpybo». [Mpu
Ha)aTuUM Ha perynatop, ocumnnorpad nepeknyaeTrcs B pexuM
M3MEHEHUS 3HauyeHUs Ko3(pdUUMEHTA OTK/IOHEHUS <«MNJIABHO».
3HauyeHMe BblbpaHHOro pexumMma «rpybo» wam  «nnaBHO»
oTobpaxkaeTca TO/IbKO B 3KpaHHOM MeH0. [1ns Bo3BpaTa B pPeXWM
«rpy60>» HaxaTb Ha perynsaTop eule pas.

VOLTS/DI1V

12

F1...F5, PrtSC KHOMKW MeHI0 ynpasseHuns, Kiasnila KonnmpoBaHUga KOMNUKM 3KpaHa

13

Pasbem USB-XxocT-mHTEpdeic

14

KHomnka BKJ/IDYEHUS BbIK/IOYEHUS npubopa
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6.2 3agHAafa naHenb

PasbeMbl 3aa4HEN NaHenn Moaenen

1 USB 2.0 Pazbem USB ansg ancraHumoHHOro yrnpasaeHus ot MK

2 Pasbem LAN (Ethernet)

3 Pass /Faile output BbIX0o4 MMNYNbCOB B peXunMe A0MNYCKOBOro KOHTpONs

a 3amMok 6e3omnacHocTM.[He300 AN MexaHUYecKon 6/10KMpOBKU
npnbopa

MpuMeuaHne: Huxe B AaHHOM PYKOBOACTBE MPUMEHSIOTCS Cheaylolwme rpadbuyeckue
0603HaUYEHNsl OPraHOB YNpaBieHUs

a. KHOMKM, KNaBWLIM, PyYKM, MHOrO(YHKLMOHaNbHbIE PerynsTopbl Ha MnepeaHeil naHenw-
o603HauatoTcs kak - [MULTIPURPOSE]|

6. Bknagkm MeH, BK/IaAKW pacKpbiBalOWMXCA MOAMEHIO, YMpaBAS€MbIX MNpPOrpaMMHbIMU
KHOMKaMun - obo3HavatoTca kak - [TYPE| .

6.3 MaHenb ynpaBseHus
6.3.1 YnpaBseHue KaHaJIOM BEPTUKANIbHOIO OTKJIOHEHUSA

& POBTION

7
~ &
=&

Socas
v

QT
/ '-‘OUS'DIV“

® KHOI‘IKI/I HaCTPOMKM aHanoroBbix kaHanoB, CH1l, CH2 waeHTudumumpytotcs

pa3sHbIMK LBETAaMWN 3TO TaKXe COOTBETCTBYET LiBETaM CMIHaNOB Ha 3KpaHe M BXOAHbIM pasbeMam
kaHanos. KaHan 1 otobpaxaetca xentbiM usBetoM, KaHan 2 otobpaxxaeTtcs - CMHUM LBETOM.
Haxxmute nobyto knasuwy, 4tTobbl BKIKOYNTL MEHIO COOTBETCTBYIOLWEro KaHana (akTuempoBaTb
WM OTKNOUNTD KaHan).
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@ Haxxmute 3Ty Knasuuly, 4yTOObI OTKPbITb MEHKO MaTeEMATUHECKUX onepaumﬁ

C/OXEHMUA, BbIYUTAHUA, YMHOXeHWs, JaeneHus, BIMN®d, normyeckue onepauumn, umndposas
bunbTpaumMsa u paclMpeHHble onepauuu. [pu BKIIOUYEHHOM peXMMe MaTeMaTUKM KHOMKa
noaceBeynBaeTcs.

©) Pyuka BepTukanbHoro cmeweHus |[POSITION | perynupyeT BepTUKanbHOE MOJSIOXeHue
CUrHana TeKyllero KaHajna Ha ocuwanorpamMme, 3ajaeT 3HAYeHMe BEepTUMKANIbHOIO CMeLleHUS.
Hanpumep , 240,00 mV 6yaeT oTobpaxaTbCs psifioM C Kypcopom 6a30BON NNUHUN.

Haxxmute 3Ty pyuky, 4Tobbl BEpHYTb OTO6paxeHne KaHasna obpaTHO B CpeAHIo BEPTUKANbHYIO
TOYKY.

@ Pyuka BepTukanbHoro macwTtaba |SCALE| :Pyuyka wucnonb3yerca ANns peryanpoBKM
BepTUKanbHoro macwTtaba. Npu NoBopoTe MO 4YaCOBOW CTpesike MacwTab yMeHblaeTcs, npwu
NMnoBOPOTE NMPOTMB 4YACOBOWM CTpesnku, MacwTtab ysBennumsaeTcs. B xone aToro npouecca dbopma
BOMHbI 6yaeT oTobpaxaTb yBENIMUYEHNE UM YMEHbLUEHWE, @ TakxXe MHMDOPMALMIO O MONOXKEHUN.

i

Lkana wMeeT cTyneHyaTtbll nopsgok 1-2-5. HaxaTtue Ha pyuky [VOLTS/DIV| nossonsiet

BblbpaTb wWar WM3MEeHeHUs BepTUKaNbHOro MacwTtaba W nepeknyvaTbCa MexXxay pexuMmamu
rpybom n TO4YHOW perysinpoBKM.

6.3.2 YnpassieHMe KaHaJIOM ropu30OHTa/IbHOIr0 OTKJIOHEHUS

HORIZONTAL

<4 POSITION®

: \
( »
\ J
SEC/Dwv
©) KHonka |HORI MENU| BkniouaeT okHa ropu3oHTanbHOE MEHI0 Ha Jucriee U

rnokasblBaeT : 06/1aCcTb U3MEpeHUs, BpeMeHHY0 pa3BepTky (XY/YT) n 3agepxXxKy 3anycka .

@ Pyuka ropusoHTanoHoro nonoxeHus |POSITION] , npu 3TOM TOYKa 3anycka

nepeMellaeTcsd BAEBO WX BMNpaBo OT LEHTpa 3KpaHa, a dopMa curHana BCEro KaHana
nepeMellaeTcs B/IEBO UM BNpaBo. MNapaMeTp ropMsoHTaIbHOrO MOM0XEHUS

6yner otobpaxaTbCs B BEPXHEN YacTW 3KpaHa B pexuMe peanbHOro BpeMeHw. Haxmute 3Ty
pYu4Ky, 4TO6bl BEpHYTb OTOb6paxeHne KaHana ob6paTHO B CPEAHIO FOPU30OHTANbHYIO TOUKY.

® Pyuka ropusoHTanbHoro Macwraba |[SCALE |mcnons3yetcss ansi HacTpoiiku BpemeHHOl

pa3BepTKM BCEro KaHana. Ha skpaHe 6yayT oTo6pa)xaTbCs U3MEHEHUS fopmu cuUrHana, cxarble

WIN paclWMpeHHble No ropusoHTanu. BpemeHHas 6asa 6ynet otobpaxaTbCs B
BEPXHEN 4acCTu 3KpaHa B pexwume peasibHOro BpemeHu. Lllkana BpeMeHHOW pa3BepTKU umeet
CTyneH4aTbll nopsgok 1-2-5. HaxaTue Ha py4dKy MNO3BONSET rOPU3OHTaNbHOW perynnpoBke
nepekn4yaTbCa Mexay oTobpaxxeHnem OKHa U AOMNONHUTENbHbBIM OKHOM.

6.3.3 YnpaBneHue pexxuMOM CUMHXPOHU3aALUM
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TRIGGER

.
¥ LEVEL

"

DECODE

©) Pyuka |TRIGGER LEVEL| npenHasHaueHa Ans perysMpoBKM YPOBHSI CUHXPOHM3ALIMMU.
Mpu MoOBOpOTE MO YacoBOW CTPenKe ypoBeHb YBENMUMBAETCs, NMpU MOBOPOTE MPOTUB YacOBOM
CTPenKu yMeHbluaeTcs. Bo BpeMsi HACTPOIKM ypOBeHb cpabaTbiBaHUS OTOGpaXaeTcs B NPaBoM

BEPXHEM Yrjy 3KpaHa & L , COOTBETCTBEHHO M3MeHUTCA. lMpu HakaTum
Ha 3Ty PYYKY Npoucxoamt O6bICTpbin COHPOC YypOBHSA CUMHXPOHU3ALMM W 3HaYeHWe BepHeTCs
obpaTHO B NoOJI0XKEHME YPOBHS CMIrHasa CMHXpoHM3auum B npegenax 50%.

@ Khonka [TRIG MENU| npeanasHaueHa 4ns  oToBpaxkeHus BKIALOK  MEHHO
CMHXPOHM3aLMK TpUrrepa , NoAPO6HOCTU CM. B pasaene «HacTpoiika Tpurrepas.

©) KHonka npeaHasHa4vyeHa ansa ynpaBieHnsa AeKoanpoBaHMeEM
nocsenoBaTesbHbIX MPOTOKONOB, NoApobHOCTK CM. B pa3aene «AEKOANPOBAHUE>».

6.3.4 YnpaBJsieHMe pe)XxMMOM aBTOMaTUYECKOW HAaCTPOMUKH

KHonka |[AUTO| npeaHa3sHadeHHas ANS BKAKOYEHUSA (PYHKUMM aBTOMaTUYeCKOM HaCTPOWKM,

npu KOTOpOM ocuwmnnorpad aBTOMaTUYECKM HACTpOUT MacwTab no BepTuUKanu, BPEMEHHYIO
pa3BepTKy M pexuMm 3anycka B COOTBETCTBMM C BXOAHbIM CUrHanoM pAana obecneyeHus
onTuManbHOro otobpaxeHusa opMbl curHana.

MpunMmeuaHme: OyHKUMA aBTOMATUYECKON HACTPOMKKM OpMblI CUrHana TpebyeT, uTobObI
yacToTa cuHyca 6bina He Hxe 20 u; Takxe aMnauMTyaa AOo/MKHA 6biTb He MeHee 20 MBnunk-nuk
-120 Bnuk-nuk. B npotnBHOM cny4dae dyHKUMSA aBTOMATUUYECKON HacTpomku ¢opMbl CUrHana
MOXEeT 6bITb HEAENCTBYIOLWEN.

6.3.5 YnpasneHue pexxumom lNyck/Cron

RUN
STOP

KnaBuwa 3anycka uaMmepeHus ¢opMbl curHana mmeet paboume coctosHus |[RUN/STOP| . B

coctoaHun «RUN>» knaBulwa noacBeymBaeTcs 3eneHbiM uBeTtoM. B coctoaHum «CTOlM» knaBuwa
noACBEeYMBAETCH KPaCHbIM LIBETOM.

6.3.6 VYnpaBneHue pe>xMMOM COXpPaHEHUS KOMNMWUU dKpaHa

Ncnonb3ynte 3Ty pyuky , UTOBbl COXpaHWTL CuUrHan B BuAe aiia n3obpaxeHus B
¢dopmaTe bmp Ha USB-ycTpoiicTse.
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6.3.7 MHOroyHKUMOHaNbHbIA perynarop

MULTIPURPOSE

i

m
SELECT

MHOrOMYHKLMOHaNbHbLIA ~ PerynsTop C HaxaTueM Ha KkHonky |MULTIPURPOSE]|

npegHasHadeH Ans Bblbopa 3aaaHHOr0 3HavyeHus. MNMoeepHuTe pyuky, 4Tobbl BoiIbpaTb NapamMeTp

WKW BCMJbIBAtOWEEe NOAMEHIO, 3aTEM HAaXMUTE PYYKy, 4YTOObI NOATBEPAUTL BbIGOP.
MpuMmeuaHue: Ecnv npu HanmMuum BCn/blBatoLWeEro MeHto BblbpaTb COOTBETCTBYHOLWNIA NYHKT,

HO He HaxaTb perynstop, To yepe3 5..10 cekyHA Npon3onaeT aBTOBbIOOP AaHHOrO NapameTpa.

6.4 KHoOnNku MeHI (PpyHKLUN

J D
ACQUIRE STORAGE
|CURSOR ' OISPLAY] (UT!LITY]

@ KHonka npefHasHayeHa A1 BXOAA B MEHI0 HaCTPOWKM PexuMoB

M3MepeHuin. MOXHO YCTAaHOBUTb PEXWM U3MEPEHUS WCTOYHWUK, W3MEpEeHMe napaMeTpa,
Oﬂpeﬂ,eﬂHEMbIVI nonb3oBaTeNeEM MNapaMeTp, CTaTUCTUKa VI3MepeHVIl7I, MHOWNKATOP U3MEPEHUA U
undpoBo BoONbLTMETP. [lo/sb30BaTENbLCKUA pexuM mmeeT 36 TUMNOB WM3MEPEHUS MapaMeTpoB.

Pa6oTaeT BMecTe C MHOrOdYHKLUMOHaNbHbLIM perynstopoM |[MULTIPURPOSE| ans 6bictporo
BbI6Opa NapameTpa Ans usMepeHuns. PesynbtaT Bbibopa 0TOBpaXaeTcs B HUXHEN YacTu 3KpaHa.

© KHonka npeAHasHayeHa AN BXOAa B MEHIO HAacCTPOMKM pexuma BbIGOpKK.

MoXHO BblbpaTb PYyHKUNM peXnM BbI6OpKU, MyObUHbI NaMaTn 1 6bicTpbin 0T60p (crnaxkxnBaHume).
® KHonka CURSOR npegHasHadeHa A8 BXo4a B MeEHK KYPCOPHbIX WM3MepeHui. 3pecb
MOXHO YCTaHOBUTb TN KypCcopa, NUCTOUYHUK N peXMM oTobpa)keHns nHdopMaumu.

@ KHonka |DISPLAY| npegHa3HayeHa AN BXoda B MEHKO HacCTpoek aucnsesi, 4tobbl

YCTaHOBUTb TWUM Aaucnnes, ¢opMaTt, CeTKy, a TaKXe SpPKOCTb CUrHana, SipKoCTb MNOACBETKW,
BpeMsl MoC/ecBeYeHUns1, LBETOBas TeMrepaTtypa, KOHTpacTHas TemMnepaTtypa, Npo3pavyHoCTb.

O KHonka |[STORAGE| npeagHasHadeHa ons Bxo4a B MeHIO HAaCTpoeK NamMsTu BKA4atouee
HacTpoinku npubopa, popMy curHana, 3TaJOHHbIA CUTHaN M nlobpaxeHmne. KHoNka NoO3BONSET

TakXe Bbl3blBaTb POPMY CMrHaNa M HaCTPOMKM U3 namaTu. [JaHHble BO3MOXHO COXPaHsiTb BO BO
BHYTPEHHEWN NaMsTM unm Ha BHewHeM USB-ycTpoiicTBe.

(® KHonka |UTILITY|| npepgHa3HadeHa ANs BXo4a B MEHIO HAaCTPOMKM AOMNOAHUTENbHbIX

dYHKUMNA. MOXHO YCTaHOBWUTb pEeXWMbl: aBTOKarMOpPOBKU, BbIBOA CUCTEMHOW WHMOpMauuu,
HacTpoMKa $3blka, 3anucb CWUrHana, TecT npohaeH/He nponAeH, BbIXOAHOW CUrHan
NpsMOYyrosbHon @QopMbl, 4acTtoToMep, BblIbOp BbIXOAA, HACTpoMKa BpeMeHu, HacTporika IP,
3arpyska npwv 3arpyske v yganeHue AaHHbIX U T. 4.

6.5 CumMBOJIbI MHAMKAUMKN 3KpaHa ocuunorpada
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TRIGED | M — o, gD 000s | T @ /EDCAuUto

10

(1) WHaukaTop COCTOSHUS CcuHXpoHu3auun : TRIGED (cuvHxpoHusuposaHHo), AUTO,
READY, STOP n ROLL.(onncaHo 6yaeTt HUXe)

(2) UHaukaTtop MacwTab BpeMEHHOM  LWKabl: YKa3blBAae€T KOJIMYECTBO BPEMEHW,
npeacTaBfieHHOe OAHOW CETKOM, KOTOpYK MOXHO perynmpoBaTb C MOMOLWbIO  PYYKMU
rOpM30HTaNbHOM LWKanbl.

(3 WHaukaTop YactoTa AMckpetTusaumnmn/ o6beM NamMaTU: yKasblBAaeT YacTOTy AUCKPETU3aLMM
n 06beM NaMATK TeKyLen BbI6GOpPKHU.

() WHonkaTtop [OpuM30OHTaNbHOE CMelleHMe: OTobpaXKeHMe 3HAYEHUSI TOPU30HTAsbHOrO

CMeleHns curHana, KOTopoe MOXHO perynmpoBaTb noBopoToM pydka [POSITION

rOpuU3OHTaNbLHOro peryngaropa. Haxkatve Ha pydky BO3BpawlaeT cMelleHne Hasag no 0 B.

(5) WUHankatop CraTyc pexuMma CUHXPOHM3auuMu: OTO6paxKaeT WUCTOUHWUK , TWM, HAKJ/IOH,
CBS3b, PEXUM, YPOBEHb U T. 4.

a. ctouHnk CMHXpOHM3auMmM: Kakoi KaHan Ha3HadyeH: CH1, CH2, cocTosiHMe 3/1eKTpoCceTu n
EXT. Kananbl 1-CH2 6yayT oTpa)aTb pa3Hble LBeTa COCTOSAHUSA CUHXPOHM3aUnM B 3aBUCMMOCTHU
OT uBeTOB KaHana. MNpun cnHxpoHmzaumm ot CH 1 nMeeT XenTbl LBET, NPY CUHXPOHMU3ALMN OT
CH 2 nMeeT cnHU UBET. o

HanpumMmep , B HacToslLee BpeMs UCTOYHMKOM CUHXpOHU3auun sensetca CH1. 1

6. Tun CWHXpOHM3auun: no GPOHTY, MO ANUTENbHOCTM MMNynbCa, MO BuAeoCUrHany ,
HaKJ/IOH U pacwmpeHHas CUHXpPOHM3auus.

Hanpumep, 3Havok |8 npeacrtasnseT BblI6Op CMHXPOHU3ALMK MO PPOHTY .

B. HaknoH dpoHTa nMnynbca CMHXpPOHU3ALMKM : HapacTalowWnii, cnagatoLWwmii U CyYanHbIn.

Hanpumep, 3Ha4ok E npeacrasnsaet cobon BbIGOp HapacTawwero @poHTa MMMynbca
CUHXPOHU3aLMUU.

r. CBs3b KaHa/lla CMHXPOHM3AUMKU : MO NOCTOSHHOMY TOKY, MO MEepeMeHHOMY TOKY, unbTp
BY, dunbTp HY 1 wym.

Hanpumep, 3Hayok B8 ykasbiBaeT Ha CBSA3b MO MOCTOSIHHOMY TOKY.

4. PeXxnm 3anycka CMHXpoHM3aumn :ABTO, O6bIYHbIA M OAWMHOYHDIMN.

Hanpumep, 3Hadok AUTO yKa3blBaeT Ha pexuM aBTOMaTUYeCKOro 3anycka
CUHXpPOHU3aUNMN.

€. YpOoBeHb CUHXPOHM3auuK: oTobpakeHne 3HauyeHne TeKyLWero YpPOBHS , KOTOPbIA
COOTBETCTBYET NpaBON CTOPOHE 3KpaHa

HacTpoika ypOBHS OCYLLECTBASETCS perynsaTopom ||TRIGGER LEVEL|| Ha nepefHelr naHenu
ANa U3MeHeHusa napameTpa
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(6) NpeHTudnKauma sBepTukanbHol wkansl CH1: OTobpaxeHune cocTosHns aktmeaumm CH1,
CBSI3N KaHaJioB, OrpaHMYeHuns MoaoChl NPONyCKaHUA, BepTUKalbHbIM MacwTad n koadhduumneHT
3aTyxaHusa npobHuka.

a. CoCTosiHMe aKTMBaLMM KaHana: i sty

6. OrpaHu4yeHmne nonocbl NponyckaHus BblIBOpPKM Becnn GdYHKUMSA OrpaHnUyeHns nosochl
NponycKaHus BKJKOYEHA, Ha AUCnJiee NosSBMUTCS 3TOT 3HAYOK .

B. OTob6paxeHne BepTUKasbHOro MacwTtaba kaHana CH1. Korga kaHan CH1 aktmBuMpoBaH,
BepTMKanbHbI MacwTab MOXHO perynmMpoBaTb C MOMOLLbIO PYYKW BepTUKanbHOro macwraba

, PacrnosioXXeHHOW Ha nepefHen naHenu.

4. KoadpdunumeHT 3aTtyxaHusa npobHuka: OTtobpaxeHne koadduumeHTa 3atyxaHusa npobHunka
CH1 0,001x%,0,01%x,0,1%x, 1x,10%x, 100%,1000x1 onpeaenseTcs Nosb30oBaTENEM.

Hanpumep , 3agaH koadpduumeHT
(7) WaeHTndukaums USB-xocta: 3Hauyok USB 6yaeT oTobpaxaTbcs npu noakntoyeHnn USB-
yCTpOICTBa.

Hanpumep USB ycTponcTBO NOAKOUEHO
NaoeHTudunkaumsa nokanbHon cetm LAN : 3Hauok nokanbHoi cetn 6yaet otobpaxkartbcs,
Korga ceTteBon NpoBOA NOAK/OYEH.

Hanpumep ,JlokanbHas ceTb NogKao4eHa . zZ

(9 Tekywas aata u Bpems.
MeHI0 BKNaZ0OK MporpaMMHbIX KHOMOK: Ha aucnnee oTobpa)kaeTcs MEHK ynpasieHus,
HaXMWUTE COOTBETCTBYIOLWY PYYKY, 4YTOObl Bbl6paTb MEHIO BKAAAOK MPOrpaMMHbIX KHOMOK.

Ha)knmaiiTe nporpaMMHbIe KHOMKM ~ ANs Bblbopa BKIAA0K NMOAMEHIO.

1) WpeHTMdUKAUMA aHaNoroBoro KaHana u  Gopmbl  curHana: [pu  oTobpa)keHun
BbI6paHHOro kaHana curdana CH1~CH2, uBeT naeHtTudukaumm kaHana byaet TakmM xe, Kak u
¢dopma curHana.

Hanpumep, C kaHana CH1 nocTtynaeT CMHycounaasnbHbIA CUrHan.

6.6 KHONKM BCN/bIBaOWMUX MEHIO

KpoMe BbILLEN3TOKEHHBIX 0603HAUEHMII B OKHaxX MEHI0 Ha 3KpaHe AMChnes cnpaBa BHU3Y
[06aBNATCA CUMMBOJbI  AOMOSHUTENBHbLIX BK1aA0K, o603Hayalwmne Hanuume [anbHenwnx

byHKUNNA.
B Stor cuMBOn 03HayaeT, 4TO UMMeeTca cneayluee
BCM/biBaloLLee NOAMEHIO , COOTBETCTBYIOLLEE

nporpaMmMHbIM KHOMKaM N .

u -DTOT CMMBOJT O3HA4yaeT, YTO UMeeTCs pacKpblBalLWEEeCss MEHIO.

-JTOT CUMBOJ1 O3HA4aeT, YTo eCcTb ABa BapuaHTa
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-3TOT CMMBOJ O3HAYAET, YTO €ro0 MOXKHO PEryMPOBaTh C MOMOLLbIO
MHOTrOdYHKLMOHANBbHOrO YHUBEPCANbHOIO perynsTopa KHornky [MULTIPURPOSE] .

EEEN - Homep KpyKa 0603HaYaeT 0TOBPaXKAEMYIO CTPAHULLY MEHIO,

Hanpumep , ecnn akTtuBHa ctpaHuua N2 m3 3x, Ha 3TOW MNO3UUMK CTPaHWULUbl MasieHbKUI
KPYXXOK 3akpalleH, a Ha ABYX OCTaljlbHbIX He aKTUBHbIX cTpaHumuax N°1 m N93 ManeHbkumn
KPY>XOK He 3akpaweH. Haxmute F5, dyHKkums yTObbl NEpenncTbiBaTb CTPaHULbI Aarnee.
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7 NOAroToBKA OCUUJIJIOINPA®A K PABOTE

7.1 O6uwme ykaszaHuA NO 3KCNJiyatauumm

Mpn Hebonbwunx konebaHmax TemnepaTtyp B CKAAACKMX W paboumx MnoMeLweHusX,
Nnosly4deHHble Cco cknaga npnbopbl He06X0AMMO BblAEpPXaTb HE MeHee ABYX YaCOB B HOpPMaJsibHbIX
YCNOBMSAX B yNakoBKe.

Mpwn nonydyeHnmn ocumnnorpada NpoBepbTe KOMMAEKTHOCTb Npmnbopa B cooTBeTcTBMM C TO.

MoBTOPHYIO YNakoBKY MpouM3BOoAMTE MpW nepeBo3ke npubopa B npeaenax npeanpusatTus u
BHE ero.

Mepen ynakoBKOM B yKNaAouHY KOpPObKYy NpoBepbTe KOMMJIEKTHOCTb B COOTBETCTBUM C TO,
npubop n 3UIM npoTpuTe OT MNblM, 3aBEPHUTE BO BNaroycronumeyto 6ymary mnm naket. Mocne
3TOro Npmbop ynakymTe B YKIa4OYHYHO KOPObKy.

7.2 PacnakoBka ocuunnorpada

Ocuunnorpad otnpasnserca noTpebutento 3aBoAOM NOCAE TOro, Kak MOSIHOCTbKD OCMOTpPeH
N nposepeH. lMocne ero nonyyeHns HemensieHHO pacnakymTe M ocMoTpuTe ocuwmnnorpad Ha
npeaMeT MNOBPEXAEHUN, KOTOpble MOrAM MNpoOU30MTM BO BpeMs TpaHcnopTupoBaHus. Ecnum
obHapy>xeHa Kakas-mbo HemcnpaBHOCTb, HEMeAJ /IeHHO NOoCTaBbTe B U3BECTHOCTb Aunepa.

7.3 YcraHoBKa npubopa Ha pabouem MmecTe

MpoTpuTe Npmnbop YMCTON Cyxon candeTKon nepen yCTaHOBKOM ero Ha pabouee mecro. [Ans
yaobcTtBa yctaHoBkM npubopa Ha paboyeM cTone CHW3Yy, y 3afHEN CTEeHKM Kopryca, MMerTCs
HOXKW, Mo3Bofislowme nogHMMaTb nNpubop nNo BbICOTE Ha ABa MONOXeHud. S yCTaHOBKMU
Koprnyca npubopa B HyXHOe MOMOXEHMEe B C/IOXKEHHOM MOMOXEHUU HOXEK OTOrHUTe UxX B
CTOPOHY 3a4Hen naHenm.

Mpunbop paccymTaH Ha NpUHyaAMTENbHOE  OXNlaXAeHue BEHTUNATOPOM yepes
BEHTUNSALUMOHHbIE OTBepcTMsi. Heobxoammo obecneunTb 6ecnpensiTCTBEHHbIM MPUTOK BO3AyXa
yepes BEHTUNAUMOHHbIE OTBEPCTMS Ha 3agHen M 60KOBbIX nMaHenax . [na 3Toro 3asop Mexay
CTEHKOM M KopnycoM npubopa No BCEMY MEPUMETPY AOJXKEH ObiTb He MeHee 10 cM. He
3aC/IOHANTE BEHTUNAUMOHHbIE OTBEPCTUSA NO 6bOKaM 1 Ha 3aaHer naHenn npubopa.

He gonyckaiTe nonagaHust MHOPOAHbIX NMPeAMETOB BHYTPb NMpubopa yepes BEHTUNSALUNOHHbIE
OTBEPCTMSA U T.M.

7.4 MopknovyeHue K NUTarLen ceTu 1 USMepuTesIbHOro Nnpo6Huka

Mpnbop cHabxeH KOMMAEKTOM nuTawowero kabens, B KOTOPbIA BXOAWUT NIUTOM TPOWMHOWN
wTekep ¢ GUKCMPOBaHHbIM MOJZIOXKEHNEM KOHTAKTOB M CTaHAapTHbIN pa3bem IEC320 (tun C13)
AN NOAKITIOYEHUSA CETEBOMO HAMPSXXEeHUs U 3allMTHOro 3a3eMneHns. BxogHon pasbeM nutaHms
nepemMeHHOro Toka pas3MelleH HenoCPeACTBEHHO Ha Kopnyce npubopa. B uensax 3awmTbl OT
nopaxeHns TOKOM, LITEeKep nuTaHus J[osmkeH O6biTb MOAK/IOYEH K pO3eTKe, uMetowen
3a3eMIAI0WNNA KOHTAKT.

PasmeweHne npubopa pomkHO obecneumBaTb 6ecnpensiTCTBEHHbIM AOCTYyN K PO3eTKe
nuTaHmsa. Ons nonHoro obectoumBaHums npubopa HeO6XOAMMO BbIHYTb LWITEKEp MNUTaHusA U3
pO3eTKM.

BHewHne BbIBOAbI pa3zbeMoB nepegHen naHenn CH1l, CH2 u EXT TRIG KOHTaKTUPYIOT C
waccu npnbopa u, cneaoBaTesibHO, ABNAIOTCS 3a3€MJIEHHbIMMU.

7.5 YcnoBusa 3KcrJiyatauum

MpegencHbIM gnanasoH pabounx TemnepaTtyp 4as atoro npubopa - oT +10° C go 40° C .
PaboTta ¢ npnbopoM BHE 3TUX NpeaenoB MOXET NPUBECTU K BbIXOAY U3 CTpos. He ncnonbsymnte
npnbop B MecTax, rae CylecTByeT CMIbHOE MarHWTHOE WUAKW 3nNeKTpudeckoe none. Takue nons
MOTyT HapyLWnNTb AOCTOBEPHOCTb U3MEpPEHU.

7.6 [lpepenbHble BXOAHbIE HaMNMpsYKeHUA

24



Mpw BbIBpaHHOM BXOA4HOM conpoTuBneHnn 1 MOM He nogaBanTe HanpsxeHus Bbiwe 600 B ¢
penutenem 1:10.

Mpu BbIGpAHHOM BXOAHOM conpoTusaeHun 50 OM He nogaBanTe HaMpsXXEHUS Bbile

5 Bcks.

MPEAOCTEPEXEHME. He npeBbillaiTte MakCcuManbHble BXOAHbIE HaMNpsXXeHMUS.
MakcuManbHble BXOAHbIE HANPSAXEHUSA AO/XHblI UMeTb YacToThl He 6onee 1 klu.

7.7 BknrwoudeHue npubopa

Mepea BkNueHMeM npubopa Mcnonb3yinTe 30HA-MPOOHMK C HAacaAKOW W MOAKJOUUTE €ero
nopt BNC k nopty BNC kaHana 1 ocuwumnnorpada. [ogknwunute OCHOBHOW 3aXWM Tuna
«Kpokoaun» npobHMka K nopTy <«KOMMEHCAUMOHHbIA CUrHan», a 3aXuM 3a3eMsieHus
NnoACOeANHUTE K KieMMe <«3a3eMjieHMe», MOKa3aHHOM Huxe. BbIXOAHOW KOMMNEHCUMPYHOLWNI
CUrHan Ao/mKeH nmeTtb amnantyay 3 B (pa3max), yactota no ymonuanmioo — 1 klu.

m =/

Jn
e

i -HnmaH::aumHHuﬁ-curHarlhuuﬁﬂ

A

"T-TapuuHa.n-EaunnTapunHanﬂ

7.8 MpoBepka pa6oTocnoco6HoOCTH
BkntounTte nutaHue npw6opa M noaoXamte nodassiEHNA Ha 3KpaHE 3aCTaBKW, B TEYEHUE 10
ceKkyHA ocuunnorpad aBToMaTUYECKM NepernsieT B pexXum oTobpaxKeHns oCuMIIorpamm.

HaXMuTe KHOMKY LOSKEH MOSIBUTLCS MPSIMOYTrONbHbIA curHan 3 B (pa3max) u
yactoton 1 kluy. MNMoBTopuTe war 3 An9 BCeX KaHanoB. ECin BbIXOAHOW CUrHan He sBAseTCA

npAaAMoOyroJsibHbiIM CWUrHasaoMm, OMWCaHHbIM Bblille, BbINO/JHUTE LWar KoMMNeHCaunu I'IpO6HVIKa,
OMMCaHHbIN B cnepgywuwem pasgene.

7.9 KomneHcaums npo6bHuka

Korga npobHuK nogknoyaeTcs K KakoMy-nmbo BXOAHOMY KaHasny BMepBble, 3TOT LWar MOXHO
oTperynuposaTb AN cornacoBaHus npobHMKa WM BXOAHOro KaHana. HekoMneHCMpoOBaHHble
NMPOOHMKM MOryT MPUBECTU K owMbKam wunnm owmbkam unamepeHus. lMoxanyncra, BbIMOSHUTE
cnepyowme waru:

(1) YcraHoBuTe KO3(®UUMEHT 3aTyxaHWs B  MEHK MNpPoBHUKA WAM  YCTaHOBUTE
nepeknto4daTenb Ha NpobHuke Ha 10x M nogknuuTe NpobHUK K kKaHany CH1. Yb6egutecb, 4To
pa3beM nNpobHMKa NpaBUIbHO NoAcoeAnHEH K ocumnnorpady. lNMoacoeaMHUTE OCHOBHOM 3aXWUM
NpobHMKaA W 3aXWM 3a3eM/iIeHUs K KJieMMe KOMMEHCAUMOHHOro CcurHana u 3a3emMiaeHus

ocumnnorpada coorBetctBeHHO. OTKponTe CH1 1 HaxXMmUTe KHOMKY .

@ dopMa curHana Ha gucnnee Ao/1KHA COOTBETCTBOBATb MPUBEAEHHBIM HUXE PUCYHKAM.

I I I L

YpesMepHasa KoOMneHcaums MpaBunbHasa koMneHcauusa HepoctaTtouHas koMneHcauusa

PucyHok 7.9.

(3) Ecnn  oTobpaxaemas ¢dopMa CurHana  BbIMAAWT KAk  MpuMBEAeHHas  Bbllle
«HepocTtaTo4Has KoMMeHcaumsa» nnu «YpesmepHas KOMMeHcaumsa», ncnonb3ynre
HeMeTanIn4yecKylo OTBEPTKY AN peryinpoBKM MNepeMeHHON eMKOCTM npobHuka Ao Tex nop,
noka amcnnen He 6yaeTt cooTBEeTCTBOBATbL hopMe curHana «lpaBusibHas KoMMeHcaums».
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MpeaynpexaeHune. Bo nsbexaHne nopaxxeHUs 31eKTPUUYECKNUM TOKOM MPU MCMNONb30BaHUK
NpobHWKa ANa W3MEepeHUs BbICOKOrO HamnpshxeHus ybeautecb, 4YTO M30naUMS NpObHMKaA
HaxoAMTCa B XOpoweM cocTtossHuM, wun un3berante @uanyeckoro KoHTakTa ¢ Jnwobon
MeTanIn4yeckom YyacTtblo NpobHuKa.
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8 YMPABJIEHUSl PABOTOWM C NEPEAHEN NAHENU
8.1 HacTpoiika KaHaNna BEpTUKAJIbHOIrO OTKJIOHEHUS

8.1.1 BkJiroueHue/BblklOUYeHUe/aKkTMBaumsa /aHasorosbiii KaHas
BepTukanbHas peryavpoBKka SBASETCA OAHOKaHaNbHOM, TO €CTb KaXAbll M3 KaHanoB WMeeT
He3aBMCUMble oOpraHbl YynpasneHusi. KaHanbl CH1~CH2 cogepXaT TpW COCTOSIHUSA: BKJOYEHUe,
BbIK/IIOUEHME N aKTMBaLUMs.

(M Ansa BkaoyeHns KAH 1/CH1 unu KAH 2/CH2;HaxMuTe KnasBuLly , LITO6bI BKJIIOUYNTb

COOTBETCTBYOLWMI KaHan.

(2 NpepynpexpaeHune : ECiv B 3TOM COCTOSAHUM CUrHas He oTobpaxaertcs , ctaTyc npeanonaraet OFF
, T.€. He06X0AMMO BbIK/IIOUNTL TOT KaHas, KOTOPbI Obl1 aKTUBMPOBAH paHee.

(3 AxTuBaums: ECnm BKIIIOYEHO HECKO/IbKO KaHasioB, TO aKTMBMPOBATb MOXHO TOJIbKO OAMH KaHan (oH
OO/DKEH HaxoAuTbCs B OTKPbITOM COCTOSIHMM). B aKTMBHOM COCTOSSHUM [AOCTYMHblI K perysmpoBke
BepTMKanbHbin MacwTab, BepTUKa/lbHOE CMelleHMe W BCe OCTallbHble YCTAaHOBKW KaHana. Jlobolh u3
OTKPbITbIX, HO He aKTMBMPOBAHHbIX KaHas0OB MOXHO aKTUMBMPOBATb KAaBULIAMKM COOTBETCTBYHOLMX

O

CocTosiHMe aKTuBaLuum OTKpbIT, HO HEe akTuBMpoBaH HeuncnpasBHOCTb

KaHanoB.

8.1.2 Cssi3b kaHanN0B No BXoAy

Ecnn Ha Bxoa ocuwmnnorpada nocTynaeTr CurHan C MOCTOSHHOW COCTaBAsowWen, TO WUCNoSb30BaHue
pexunma CBA3nN AC no3BONAET UCKNOUYNUTDb 3Ty COCTaBdAOWY N3 CUrHana.
KaHanbHas cBsA3b WMeeT TPU peXnMma . NOCTOAHHOIo TOKa, MNepeMeHHOro TOKa W 3aMblKaHWE Ha
3eMnto(3a3emMnenHmne).
Ha skpaHe gucnnes otobpa)katoTcs cnefytowme 3Ha4YKn Cesasen:

-0 |

Mo NOCTOSAHHOMY TOKY Mo nepeMeHHOMY TOKY Mo 3aseMneHunto

8.1.3 OrpaHu4YyeHue NoNocChbl NPONyCcKaHUs

OrpaHu4yeHMe nonocbl nNponyckaHums MoxeT 6biTb ycTaHoBneHo ano 20 Mluy, nosiHas nonoca
NpoONyCKaHMs B MEHI0 NporpamMmHbIX Knasuw — pgo 20 Mluy. MNonoca nponyckaHma ocuunnorpada
orpaHuyeHa npuMepHo 20 MlU, a BbICOKOYACTOTHbIA CUrHan B AuanasoHe Bbiwe 20 MIy moxeT 6biTb
3aBasieH. [laHHbIll peXxuMM 4YacTo MCNoNb3ylT ANna HabnoaeHUMs 3a BbICOKOYACTOTHbIM LWIYMOM Mpu
ocnabneHnm HU3KOYaCTOTHbIX curHanoB. Koraa ¢dyHKUMS OrpaHUYeHUs Mosiocbl MPOMNYCKaHUS BKJOYEHA,
3Ha4yoK B NosiBUTCHA B BEPTUKAIbHOM COCTOSIHUM, KaK NMOKa3aHO Ha PUCYHKE HUXeE.

- B |

3Ha4vok B
8.1.4 WN3mMeHeHue ko3 dhuumeHTa oTkIoHeHnsa VOLTS/DIV.

N3MeHeHne koadpduumMeHTa OTKIOHEHUS (BepTUKANbHOW YyBCTBUTENbHOCTM) OCYLLEeCTBASeTCa npu

nomouwin perynatopa [VOLTS/DIV] , Tekyuwee 3HayeHue KoapduLUMEHTa OTKIIOHEHUA oTobpaxaeTca B

CTPOKE COCTOSIHMS Ha 3KpaHe ocumnnorpada. BpalweHune perynatopa naMeHsieT 3HauyeHue KoadduumneHTa
OTK/IOHEHMSI C wWaroM «rpy6o». lMpu HaxaTuM Ha perynsTop, ocuunasorpad MepekntoyaeTcss B pPexum
M3MeHeHUs 3HavyeHnss KoaddUUMEHTa OTK/IOHEHUS C LWAroM <«njaaBHO». 3HayeHue BbIGPaHHOrO0 pexuma
«rpy6o» unu «nnaBHo» oTobpa)kaeTcs TOMbKO B 3KpaHHOM MeHlo. [1na Bo3BpaTa B peXxuM «rpybo» HaxaTb
Ha perynsTop ewe pas.
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HaxmuTe pyuky , UTOBbI 6bICTPO NepekounThcs VOLTS/DIV|, oHa paspeneHa Ha rpy6yto u

TOYHYIO perynmpoBKy. [lnana3oH perynmpoBkn koadduumeHTa OTKIOHEHUS cocTasnseT ot 1 mB/aen no 20
B/oen, nopspok yctaHoBku 1-2-5. lMpu rpybon HacTpolike BepTMKasibHOE OTK/IOHEHWE peryampyeTcs B
06blYHOM MopsAKe; NpUM TOYHOM HACcTpOWMKe TeKyllee BepTUKasibHOe OTK/IOHEHME KOPPEKTUPYETCH C Liarom
1%.

8.1.5 Pe>xvM MHBepCcumn BXOAHOIo CUrHana

Koraa Bk/tOYEeH pexuMm WHBEpCUsi BXOAHOrO CWUrHana , 3HayeHWe HanpsikeHus curHana 6yaer
MHBEPTMPOBAHO, 1 3HAUYOK peBepca -'|'|
0TO6pasmnTCa Ha 3KpaHe, KaK MoKa3aHo Ha PUCYHKE HUXE.

TRIGED M © ) —L . ) ) \ut TRIGED | M

MHBepcusa Bbik/IlOUEHa MHBepcua BKOYEHaA
8.1.6 HacTtpoiika koadpduumeHTa 3aTyxaHust NpobHukKa

Korga npobHUMK noakn4aeTcsds K KakoMy-nmbo BXOAHOMY KaHany BhNepBble, 3TOT War MOXHO
OTperynanpoBaTb A48 corlacoBaHUsa NpobHMKa M BXOAHOrO KaHana. HekoMneHcupoBaHHblIe NPOBHUKN MOMyT
NpUBECTN K owmnbkaM namn owmbkam nMamMepeHus.

Y106kl cornacoBaTb HacCTpPoOMKy KoadduumeHTa 3aTyxaHmsa npobHuka, aToT KoadpdpuumeHT Heobxoanmo
HaCTpOUTb B MEHI0 MPOrpaMMHbIX KfaBuW KaHana. Ecnn koadpduumeHT 3aTyxaHus npobHUKa cocTaBnsieT
10:1, 1O KO3(PUUMEHT 3aTyxaHuss NpobHMKa A[o/KeH 6biTb ycTaHoBseH Ha 10X, uTtobbl obecneuynTb
npaBW/ibHblE NMOKa3aHUS HaNpPsXXeHUs.

MpoBbHMK MOXHO YCTaHOBUTb Ha 3Ha4yeHune 0,001X.,0,01X,0,1x%,1x,10%,100%,1000x onpenensiercs
nonb30BaTeneM.

8.1.7 Bbi6op eaAnHNL U3MEpeHUs aMIJIMTyAabl

MNepen naMepeHneM Heob6X0AMMO YCTAHOBUTb €AUHULYY M3MEpeHUs aMnauTydbl ANA TeKyLllero KaHana.
EAvMHMUA M3MepeHns B BbIGpaHHOM KaHasle MOXET 6biTb YCTaHOBAEHa Ha «V», «A», «W>», «U», eanHuua
nM3MepeHusa no ymonyaHmio — V. llocne HacTpoOMKW eauHULA U3MEPEHUS B METKE COCTOSIHUSA KaHana M
eanHNLA n3MepeHns 6yayT U3MeHeHbl COOTBETCTBEHHO.

8.2 Hacrtpoiika KaHaJia rOpu30HTa/IbHOroO OTKJIOHEHUA
8.2.1 YcraHOBKa ropM3oHTasibHOro Mmacwrtaba

Ocumnnorpad oTobpaxaeT CcurHanbl, WCMNOAb3ys CeTKy C T[OpPU3OHTaNbHbIM  MacwTabom.
Fopu3oHTanbHas wWkana, npeacTasnsawowas coboil ropusoHTaNbHY pa3BepTKy BpeMeHu, 06bl4HO

Bblpaxaemoe kak [SEC/DIV| c/zen.

Pyuyka ropusoHTanbHoOro MacwTtaba B o06n1acTM OpraHoB YynpaBfieHUS TFOPU3OHTANIbHbIM
OTK/IOHEHMEM Ha nepefHelr naHenum MUCMoNb3yeTcs A7 HAaCTPOMKWM BPEMEHHOW pa3BepTKM BCEro KaHana.
MacwTab ycraHaBnmeaeTcs B nopsgke 1-2-5, 1o ectb 1 HC/gen, 2 HC/pen, 5 HC/pen, 10 HC/pen, 20 HC/
aen ..no 500 C/pen, 1 KC/pen. Ans yMmeHbleHns MacwTtaba nosepHuTe Pyuyky no 4yacoBow cTpenke, ans
yBenmyeHusa macwraba noBepHUTe Pyuyky nNpoTMB YacoBOW CTpesnkKMu.
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Mpw HacTpolKe ropMsoHTaNbHOW pa3BepTkn MHdOopMaLma 0 MacwTabe NOSBUTCA B BEPXHEM JIEBOM Yriy
3KpaHa, OHa MEHSEeTCs B peaslbHOM BPEMEHMW.
TRIGED |M | 50000ns - o T @ /EDCAuto

..............................................

[opu3oHTanbHasa pa3sepTka
PucyHok 8.2.1

Mpu M3MeHEeHMM BpEMEHHOW pa3BepTkn dopMa curHana 6yaer MeHATbCS C TOYKOW 3anycka Ha
pacwmnpeHne nam COOTBETCTBEHHO CXKaTHUE.

8.2.2 Pe)xxum camonucua ROLL

Koraa ocuunnorpad paboTaeT B pexuMmMe aBTOMAaTMUYECKOro 3arnycka, M FOpu3OHTaNbHas LwWwKana C

MOMOLLbIO MOBOPOTHOIO perynsitopa B 06/1aCTM OpraHoB YMpaBneHWs TFOpPU3OHTasIbHbIM

OTK/IOHEHMEM Ha nepegHeln naHenuM YyCTaHOB/EHa Ha UeHy geneHus meHbwe 20 Mmc/pen, ocuunnorpad
nepexoaut B pexum ROLL ( oTobpaxaeTca B /IeBOM BepxHeM yriay). B aTOM cnyyae cucrteMa 3anycka He
paboTtaeT, a ocuumnnorpad HenpepbiBHO pUCYeT OCLMASIOrpaMMy CUrHasa B KOOpAMHATax <«HarnpshxeHue-
BpeMs». B 3TOM pexunme opMa CuMrHasna npokpydmBaeTcs cripaBa Haneso Ans obHoBneHus nsobpaxeHus,
a nocnenHas opMa curHana otobpa)kaeTcsl B AasibHEM NPaBOM KOHLEe dKpaHa
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PucyHok 8.2.2

anMeHﬂﬁTe peXnM MeaNeHHOMW pPa3BEPTKHN ansa HabnogeHns HN3KOYaCTOTHOI o CuUrHana.
PekomeHayeTCs YCTAHOBUTb PEXUM CBSA3M KaHasioB Ha MOCTOSHHbLIN TOK.
MpuMmeuaHune: B pexume ROLL HeBO3MOXHO WCMOMAb30BaTb PEXWUMbl MOPU3OHTANIbHOE CMELLeHUue,

pacliMpeHne oKHa, NMpOBEpKY «MpoiaeH/He NpoiaeH», N3MepeHne napaMeTpoB, 3anucb GOpMbl CUrHaNa u
APKOCTb CMrHana.

8.2.3 HacTpoiika pexxuma pacTts>Kkm okHa (Zoom)

PacTsixka(paclumMpeHne) okHa MCMNosb3yeTcs Ana yBenumuyeHus hopMbl CUrHana v nNpocMoTpa AeTanei
n3o6paxeHnsi. B ropusoHTaNbHOM MEHI0 MOXHO OTKPbITb pacCLUMpPEHME OKHA UM OTKPbITb €ro HaxxaTuem Ha

perynstop B 06/1aCTV OpraHoB YNpaB/iEHUSI FOPU3OHTaNIbHbIM OTK/IOHEHWEM Ha NMepeaHel naHenu.

B pexume pacliMpeHns OKHa , BKIaAKK , Aanee BbI6op 3KkpaH byneTt pasgeneH Ha

aBe obnactmn otobpaxeHus

TRIGED Z

PetumprTe N ey e ary
\/ Ao-ysenwuenion

N T ek

DoHouecs sy mm Ddin

VARV

o T

PucyHok 6.2.3
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dopMa curHana Ao yCUNEHUS MOKasaHa B KBaApaTHbIX CKOBKax B BEPXHEN 4yacTu akpaHa. OH MoXeT
nepemMellaTbCs No ropuMsoHTaNN UKW PEryiMpoBaTb BPEMEHHYIO LWIKaNy A YBEJIMYEHUS UNU YMEHbLLEHUS
3TOM obnacTw.

YBenunuyeHHast c¢opMa curHasa oTtobpa)kaeTcs B HMXKHEM 4acTuM 3KpaHa, pacliMpeHue OKHa yJydllaeT
paspelleHne OTHOCUTESIbHO OCHOBHOIM BpPEMEeHHOW pasBepTku. [puM 3TO B BEPXHEM OKHE MPOUCXOAUT
paclUNpeHne/CyXeHne ropmsoHTanbHbIX rPaHuL, BblAeNeHHbIX KPaCHbIM LIBETOM.

MpumMmeuaHmne: PaclimpeHue okHa TpebyeT, YTobbl NONOXEHNE BPEMEHHON pa3BEpPTKU COCTaBASANO OT 2
HC/nen —no 20 MC/aen. Tonbko B 3TOM AManasoHe MoXeT MYHKLMOHMPOBaTh pacllMpeHne oKHa.

8.2.4 Hacrtpoiika pe>xmMma otobpaxxeHna ¢dopmbl curHana XY (cpurypbl Jincaxy)

Ons HacTponkun pexum XY , Bkrnagka Time Base|, Bbi6op , nMoganTe curHan Ha Bxoa kaHana CH1
Mo ropusoHTanbHoM ocu (ocb X), U NoganTe cMrHan Ha Bxog KaHana CH2 no BepTukanbHoM ocu (ocb Y).
Ons perynupoBkKM MoONOXeHUss Ha 3kpaHe , korda CH1 aKkTMBMpOBaH, WCNOMb3yNTe perynstop

IPOSITION |8 o6nactv opraHoB ynpaBneHUsi rOpU30OHTasbHBIM OTKIOHEHUMEM Ha MepeAHei maHenu Ans
nepemeweHmnsa édurypol XY B ropM3OoHTasIbHOM HampasaeHun. [ns peryamMpoBKM MOJSIOXKEHUS Ha 3KpaHe ,
korga CH2 aktuBmpoBaH, wucnonb3yinte perynsatop [POSITION B 0651aCTM OpraHoB YyrnpaBieHus

BEPTUKaNbHbIM OTK/IOHEHMEM Ha nepeaHer naHenn aAns nepemeweHus durypsl XY B BepTUKaNbHOM
HanpaBlieHUN.

ANs HacTpoWKM wWKanbl aMnaUTyAbl KaXAOro KaHana WCnosib3yinTe perynaTop B obnactm
OpraHoB YyMpaB/ieHUsI BEPTUKASIbHbIM OTKJIOHEHMEM Ha NepeAHer naHenu. [Ona HacTpoWKM BPEMEHHOM
pasBepTKM WCMNONb3yWTE perynsatop B 06/laCTU OpraHoB YMpaB/iEHUS TOPU3OHTASIbHbIM

OTK/IOHEHMEM Ha nepeaHen naHenu. 3TO MO3BOMSeT nyduwe otobpaxaTb Kpusyk Jluccaxy wn dopmy
curHana B pexume XY.

TRIGED | M 20.00ps ST M60us | T @ /EDCAuto 1

100000 MHz "'""_-\

PucyHok 8.2.4-1
MNpuMeHeHne pexuma XY obycnoBneHo HeobxoaMMOCTbio HabnwaeHusa pasHuubl da3 Mexay ABYMS

CUrHasamMm OAMHAKOBOWM 4acToTbl , 3TO MOXHO Jferko Habnwgate No KpmBom Jluccaxy. Ha cneayrowem
PUCYHKe nosicHAeTCs cxema HabnogeHns pasHocTu das.
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PucyHok 8.2.4-2

Ecnn sin6=A/B nnn C/D, 8 — 3To (a3oBbI yron mexay kaHanamu, onpeaenerue A, B, C, D cM. Ha
pucyHke 6-5. TakuMm ob6pa3oM, dha3oBbili yron paseH 6=zarcsin (A/B) wnu 8==arcsin CD) .

Ecnn rnaBHasi oCb MONyYeHHOro ajfnmnca Haxoamtcs B npegenax I, III kBagpaHTa, TO WM3MEPEHHbLIN
¢azoBbIit yron gomkeH Haxoautbcs B I, IV kBagpaHTax, To ecTb B npeaenax (0~ m/2) nan (3n/2~2 =
Ecnn r rnaBHasg oOCb NONy4YeHHOro 3/sunca Haxoautca B npepenax II, IV kBagpaHTa ,TOorga TO
M3MEpEHHbIN (pa3oBbI yron aoskeH Haxoautbcs B I, III kBagpaHTax, TO €CTb B npeaenax MnoJlyYeHHbIN
¢azoBbIN yron gosmkeH HaxoauTbcs B npegenax (0~ mn/2) man (3n/2~2m) .

Kpome TOro, ecnm 4acrota wam pasHocTb a3 ABYX W3MepsieMbiX CUIHaNOB paBHa LENoMy pasy,
COOTHOLLEHMe 4acToTbl 1 da3bl ABYX CUITHAN0B PaCcCUYMTbIBAETCSA HA OCHOBE PUCYHKaA :

hase Angle

1
-

4

| -

Freq ratio

=N
S=p e
S

PucyHok 8.2.4-3

8.2.5 HacTtpoiika pexxuma Multi-Scopes

Pexx<nm Multi-Scopes| nosBsonsieT peann3oBaTth pasgesnieHne 3KpaHa U HE3aBUCUMYIO CUHXPOHM3aLMS Mo
Ka>AOMYy M3 KaHasNoB.

B aToM pexuMe ans kaHanos CH1 n CH2 MOXHO yCTaHOBUTb pa3Hbli MacwTab BpeMEHHOW pa3BepTKy,
yTO6bI MOXHO 6bIJI0 O4HOBPEMEHHO HabAKAATb CUrHaIbl PAa3HOW YaCcTOTbl B HECKOMbKUX KaHanax.

BoiiauTe B MHTepdeiic [Multi-Scopes| , Bkouns ero yepes MeHK0 yrpaBfieHUs ropu3oHTasIbHbIM
OTK/IOHEHMEM Ha nepeaHen naHenun. Bua curHana B 3TOM peXxuMe MnokasaH Ha pUCyHKe. [Ans Ka)kaoro
kaHana uvepes kHomku |CH1| unu |[CH2| MOXHO HacTpouTb pasnMUHYI0 YacToTy, aMnauTyay v ¢opMy
CUrHana, n Bce OHu MOryT cTabuabHO reHepupoBaTbCs OAHOBPEMEHHO B HECKONIbKMX OCLMIOrpaMMax.

B pasgeneHHbix o06NnacTax 3KpaHa (BEPXHAS WM HUXHAS ) CyLecTBYeT BO3MOXHOCTb BKJHO4YaTb,
BbIK/IlOYAaTb W aKTUBMPOBaTb BblbpaHHbI KaHan. MacwTtab BpeMeHHON pa3BepTKUM, BONbT/Aen,
ropM3oHTasIbHOE CMeELleHMe, BepTMKalbHOe CMelleHMe, HaCTPOMKy 3amnycka KaHasna MOXHO perynvmpoBaTtbh
He3aBUCUMO.
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PucyHok 8.2.5
8.2.6 3apepikka 3anycka

PexuMm 3apepXKku 3anycka CUHXPOHM3auuu - BpeMmsi, B npefenax KOTOPOro MoXeT
perynmpoBaTbCs 3anyCcK, HauyMHas C HYJ1IeBOro 3HaJeHus.

3agepXxka 3anycka WUCnonb3yeTrcs AN NpoCMOTpa  CNOXHOW  ¢dopMbl  curHana (Hanpumep,
nocnefoBaTebHOCTU UMMNYJIbCOB).

BpeMs 3aaepxku 3anycka - 3TO BpeMs, B TeYeHMe KOTOporo ocuwmnnorpad oxuaaer nepesanycka
CXEMbl CMHXPOHM3aUMN U He ByaeT 3anyckaTbes (A0 UCTEYEHUS BPEMEHW 3a4EPXKKM.

Hanpumep, ana rpynnbl uUeno4Yek WMNynbcoB TpebyeTcsi, 4To6bl 3anyckanacb nepsBas LUernoyka
MMNYNbCOB, @ BPEMS 3a4E€PXKU MOXET 6biTb YCTAHOBIEHO KaK LUMPUHA LIEMOYKN MMMYNbCOB, KakK NokasaHo
Ha PUCYHKE HUXe.

TRIGED | M 100ms . 000s |T @ /EDC
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PucyHok 8.2.6.

Onsa 3ajaHuva BpeMeHu 3afdepXKu, BKadka B MeHio HORI MENU| , wucnone3syiite
MHOrOdYHKLMOHaNbHbIN perynstop [MULTIPURPOSE| n undposyto knaematypy 0..9.
BpemeHHOM anana3oH: ot 100 Hc gol0 c.

8.3 Cwucrema cuHxpoHusaumm (Trigger)

Cunctema cuHxpoHusaumm npubopa AKWUN 4115/1B onpepensier, korga ocuwanorpad HauyuHaer
cobupaTb AaHHble M oTobpaxaTb dopMy curHana. Ecnm cumHxpoHmsaumss HacTpoeHa MpaBW/IbHO, OHa
CMOXeT npeobpa3oBbiBaTb HECTabWU/IbHbIE CUIHaAbl B 3HAYMMYKO popMy curHana. B Hadane cbopa AaHHbIX
OH cobupaeT AOCTAaTOYHO AaHHbIX ANns hOpPMUPOBAHMS CUrHaNa CneBa OT TOYKM 3anycka M NpoaosHKaeT
cbop AaHHbIX A0 Tex Mnop, Nnoka He 6yaeT BbIMOJHEHO ycnoBMe 3anycka. lMpu 3anycke CUMHXpoHU3aums
ocuunnorpad HenpepbiBHO cobupaeT AOCTAaTOYMHO AaHHbLIX A/ OTOOpaXeHus CUrHasa cnpaBa OT TOYKM
3anycka.

8.3.1 ®dOyHKUMOHaNbHbI€ OCHOBblI CUCTEMbI CUHXPOHMU3aL NN

(1) NcToYHMK curHana Source .
NCTOYHUK CUrHana CUHXPOHM3aLMW MOXET ObiTb MOJIYYEH M3 Pas3/INUHbIX UCTOYHMKOB MHMOpPMaUuK,
TaKnxX Kak:

« BXxoaHoi kaHan (CH1l, [CH2),

e BHELHWUN UCTOYHMUK CUTHaANa CUHXPOHN3aUnmn (),
e CEeTeBOe 3NEeKTPUYECTBO ().

a. BxogHon kaHan: Bbibepute noboin M3 BXOAHbLIX MOPTOB aHasoroBoro CUrHana KHomnka @lrv@l Ha
nepegHen naHenu ocumnnorpada B KadecTBe CUrHana 3anycka. [lmanasoH ypoBHen cpabaTbiBaHusa: +5
AEeNeHnN CeTKM OT LleHTpa aKpaHa.

6. BHewHMn curHan nopaetcs Ha BXOAHOW MopT Ha nepeaHen naHenwu ocuwnnorpada, B
KayecTBe CUrHasa CUHXPOHM3aLUMWM MOXET WCMOSb30BaTbCA BHEWHWA TaKTOBbIM FeHepaTop W CAYXUTb
MCTOYHMKOM 3anycka. MOXHO yCTaHOBUTb YpOBeHb cpabaTbiBaHUA OT BHELIHEro cMrHasa B gmanasoHe -3
B~ +3 B.

B. OT ceTu 3/eKTPO3HEepruu: WUCNOAb3YETCA ANA MNOoNy4YeHUs CTabunbHOM CUHXPOHM3aUMM W ANg
HabnwaeHns 3a COOTBETCTBYHOLIMM CUIHANOM CETEeBOro 3/1eKTpu4yecTBa, HanpuMmep, 3a COOTHOLUEHMEM
OCBeTUTENIbHOro 060pyaoBaHmsa n 060pyao0BaHUA SNEKTPONUTAHUS.

(2) PexuM cnHxpoHusaumm MODE

PeXxuM CHMHXpOHM3auMM onpenenser noBeAeHMe BOJSIHbI BO BpeMs 3anycka CUMHXPOHM3auuu. ITOT
ocumnnorpad obecneunBaeTt Tpu pexuma 3anycka: aBTOMaTU4eCcKui, HOpPMasbHbIN n
KAOYLWMIA(OONHOYHDBIN).

a. ABTOMATMYECKNIA 3amnycK : npu OTCYTCTBUM CUMIHana 3anycka cMcteMa aBToMaTmyeckm cobupaer
n oTtobpaxaeT AaHHble ocuumnniorpammbl. Koraa nosiBASETCa CUrHan 3anycka, OH aBTOMaTUYeCKwu
nepeksloyaeTcss Ha CKaHWPOBAHWE CUrHana CUHXPOHU3auUWMK, 4YTOBbl CuUrHan 6bil CUMHXPOHU3MPOBAH MO
NyCKOBOMY KaHasny.

PexxuM aBTOMaTnM4yeckoro 3anycka noaAxXoAWUT ANS U3MEpPeHUs CUrHana noCTOSIHHOrO TOKa MM curHan c
HEN3BECTHOW 3/IEKTPUYECKON XapaKTEPUCTUKOMN.

MpuMmeuaHune: DTOT pexuM MNO3BONSET MCMNonb3oBaTb MacwTtab 50 mc/gen wnu 6onee MeaneHHyo
pa3BepTKY, ec/iM He yCTaHOBJ/IeH CUrHan 3anycka B pexume ROLL.

6. HopManbHbIn 3anyck : ocumnnorpad Moxer cobupatb Wu oTobpaxaTb AaHHble
OoCUMMAAOrpaMMbl  TOMbKO MPU  BbINOHEHUW YCNOBWMI 3anycka. [lpu OTCYTCTBUMM CUrHana 3anycka
ocumnnorpad npekpatut cbop AaHHbIX U HaxoAUTCS B OXWMAAHMWM MYCKOBOro curHana. Korga ycnosue
3anycKka yAoBeTBOpeHO, HeobxoanMo 06HOBUTL OTobpakaemble AaHHble TeKYLero cMrHasa Ha sKpaHe, B
NPOTUBHOM Cfly4dae OH OCTaHEeTCs NOCNeAHMM 3anyLeHHbIM CUFHaa0M.

MpuMmeuvaHue: HopManbHbIN pexuMm 3anycka NoaxXoAuT A9 3anycKa TONbKO Ha KOHKpeTHoe cobbiTue,
Ha3Ha4YeHHOe HacTpolikon NMbo Ha peakoe cobbiTue 3anycka.

B. Xaoywmnii (OAMHOYHbLIN) 3anyck : KOrga nonb3oBaTtenb HaxummaeT kHornky |RUN/STOP

nponcxoauT ypaneHue m30b6paxxeHUs CUrHana Ha 3KpaHe, M ocuwmnnorpad oxwuaaetr 3anycka. Koraa
npnbéop obHapy>XmMBaeT CuUrHan 3anycka MpouCXOoAUT OAHOKpaTHas perncrpauursi curHana M nocTpoeHume
ocumnnorpammbl, nocne 4yero ocuwmnnorpad ocrtaHaeBnmeaeT paboTy, a 3ateM npubop nepengetr B
coctosiHue STOP.
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MpuMmeuaHmne: PexMM OAMHOYHOrO TpUrrepa NoOAXOANT AN 3axBaTa Cy4YalHOro cobbiTMa UM curHana
anepnoanYHOCTM, HanpuMep, cMrHana nepexona BBEPX WUAW BHU3 UMW PeaKoro nyCcKoBOro cobbitus.
(3) Pa3Ba3ka NycKoBOro curHasna, Bknagka
PasBs3ka MycKOBOro CUrHana onpeaenseTr, Kakas yacTb curHana byaer nepepaHa B CXeMy 3anycka.
Tun pa3BsA3KM BKJKOYAET TMOCTOSIHHbIA, MNEepeMeHHbI TOK, MoAaB/AeHME HU3KUX/BbICOKMX 4acToT W
noaassieHUe WymMa.
B kadecTBe BMAa CBA3M UCTOYHMKA CUHXPOHU3ALMM MOXHO BbibpaTh:
e CBs3b MO MNOCTOSSHHOW COCTaBnswWwen - (BCce cocTaBastowme MycKOBOro CUrHana
MponycKalTCa Ha BXoA4);
e C(CB#3b NO NMEpeMeHHOW COCTaBASoLWEN — (6nokupyeTcs cocraBnsiowWas NycKOBOro curHana
MOCTOSIHHOIO TOKaA );
e BY dunbtp HF Rej‘ - (ocnabnseT BbICOKOYACTOTHLIE cocTaBnsitowme Bbiwe 40 Kru);
e HY dunbTp LF Rej - (ocnabnsier HU3KOUYACTOTHbIE cocTaBnsatowme Huxe 40 Kru);
e [opasneHne wyma |Noise Rej -(nogaBnseT BbLICOKOYACTOTHbIN LWYM B CUrHane, 4Tobbl
YMEHbLWNTb BEPOSITHOCTb OWMOKM KacaHus)
(4) MpenBapuTenbHbIM 3anycK / 3anyck C 3a4ep>XKon
Cny>uT ons 3anycka permctpaunm AaHHblX, NONYyYEHHbIX 40 MM NOCNe MOMEHTa NYCKOBOro cobbiTus.
MoMeHT 3anycka, Kak npasuno, yCTaHaBNMBaETCA B LEHTpe AUCM/es N0 ropu30oHTasbHON ocu. B aToM
c/lyyae uMeeTcs BO3MOXHOCTb HabnwaaTbe curHan B npeaenax 7 AeseHui A0 M nocse 3anycka.
Ncnonb3yinte perynatop MOMIOXKEHMS MOMEHTa 3anycka Mo TrOpPU3OHTanM ANs  HacCTPOMKMU
rOPM30OHTANIBHOrO CMELLeHUS OCLMANorpaMMbl, MNO3BONSAKOLWEro nonyyute 6o0nbwe uHdboOpMauuum nepej
3arnycKoM.
Habniopas 3a gaHHbIMW nepej 3anyckoM, MOXHO HabnioaaTtb ¢OpMy BOSIHbI A0 TOro, Kak oHa 6bina
creHepupoBaHa. Hanpumep, dukcaumsa cboss B Havane cxembl, HabnwaeHve M aHanu3 AaHHbIX MNepea
3anycKkoM, 4YTobbl BbIACHUTb NPUYNHY cHos.

8.3.2 CuHXpoHMu3aUuuUsa NOo PPOHTY

®opMMpOBaHME OCUMIIOrPaMMbl MOXET 6biTb 3amnylleHO MO HapacTaloWeMy, HUCNadaloweMy Wunm
cny4daiHoMy (pPOHTY CMrHana UM ypoBHIO CUrHana.

[ns nepexoja B MeHI0 HACTPOIKM 3anycka Haxmute kHonky TRIG MENU|. Haxmute kHonky F1,

ytob6bl BbIOpPATL TMM 3anycka WM C MOMOLWbI MHOMOQyHKUMOHANbHOrO perynsatopa BbibepuTe 3anyck Mo
dpOoHTY, BKNaaka

[Ong nepexofna B MEHIO HACTPOMKK UCMONb3ynTe KHonku F1..F5.

HeobxoamMMo yCTaHOBUTb cCreaylolime napaMeTpbl CMHXPOHM3aUMKM MO yCnoBMAM 3anycka no GpoHTYy

s .
e VWCTOYHMK CMrHana, Bknaaka

e TuN dpoHTa '
e aJibTepHaTUBHbIN 3anyckK, BKlaaKa
e CTapT 3anycka.
3anyck CMHXPOHM3aUMKM MOXET ObiTb BbI3BAH MOUCKOM KOHKpPEeTHOro dpoHTa (Hapacratwowero @poHTa,
cnagatowero dpoHTa KU cnyvyanHoro hpoHTa) M a1IeKTPUYECKOro YpoBHS.
Ecnn curHan cnHxpoHmsaummn mMmeeT ctabunbHyo GopMy curHana v yaoBreTBoOpsieT YC/I0BUSM 3anycka,
TO n3obpaxxeHne Ha gucnsee BbIrMSAeT , KakK MOKa3aHO Ha PUCYHKE HUXe.
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TRIGED} M

PucyHok 8.3.7-1

Tun ¢poHTa BbIbUpaeTcs no Bknagke n3

a. Hapacratowmin dpoHT: |Rise |: - HaCcTpoeH Ha 3anycK Nno HapacTawweMy MPOHTY CUrHana.

6. Cnapatowmn ppoHT: |Fall | : - HacTpoeH Ha 3anyck no 3agHemy (ppPOHTY CUrHana.

B. Cny4yanHbll PpoOHT: Rise&Fall - Ha cTpoeH Ha 3anyck NO HapacTawuweMmy M cnagarouemy
dpoHTy ( Ntobomy) curHana.

8.3.3 CuHXpoOHM3aUMA MO YC/IOBUSAM AJINTEJSIBHOCTU MMNYyJibCca

CVIHXpOHVI3aLI,VIFI no ycnosunaMm AONUTENbHOCTU WMNYyJbCa WUPUHE WMMNYJiIbCa MNO3BONAET HACTPOUTb
ycnoBus CUHXPOHM3aLUNN ocu,wnnorpadaa Ha onpeaeneHHyro ANNTENBHOCTb CreHepunpoBaHHOro

NONOXMUTENBHOINO UKW OTPULATENIbHOr0 MMNYbC.

[Ins nepexoAa B MEHIO HaCTpOMKW 3amycka HaxmuTe kHorky |[TRIG MENU.] Haxmute kHonky ,
4yTO06bl BbIGpaTHL TMN 3anyCK M C NOMOLLbID MHOFOMYHKLMOHaNbHOrO perynsropa Bbibepute 3anyck
Mo ASIMTENbHOCTM MMMybca [Pulse |,

[Ans nepexoAa B MEHIO HAaCTPOWMKM UCMOMb3yWTE NPOrpaMMHble KHOMKM ..

HeobxogMMo YyCTaHOBUTb CrieAylolnMe napaMeTpbl CUHXPOHM3AUMM MO  YCNOBUAM  AJINTENbHOCTU

nMmnynbca
e WNCTOYHMK CUrHana, Bknaaka [Source

NoNSIPHOCTb UMNynbca |Polarity] - Positive [nonoxutensHas u oTpuuaTenbHas),
yCnoBusa 3anycka ,
BEPXHUI/HMXHUN Npeaen BpEMEHMH,
pa3BsA3Ky Tpurrepa,
OCTaNbHble PEXUMbI.
(1) YcTaHOBKa UCTOYHUKA AaHHbIX . BKajka [Source

Heobxo0aMMo yCTaHOBUTb KaHan |CH1| unm |CH2| , a Takxe |AC Line| , ecnu ceTb nnu

BHELWHWNI. TeKyLlwnii BbiIBpaHHbIA NCTOUHMK ByaeT oTobpaxaTbCs B MPaBOM BEPXHEM Yrjy 3KpaHa.
(2) Jonyctnm Bbl6Op Cneayrowmx ycioBmiA 3anycka CMHXPOHU3aLmMn ,BKagka I

a. 3anyck nNpuv AAUTENBbHOCTU UMMNysbca 6onblue YCTAaHOBMNEHHOrO 3HA4YeHMsl, TakXe MoXeTe
YCTaHOBWUTb HMXHUI nNpeaen WUpUHbl UMAybCa.

6. 3anyck nNpuv AJAUTENBbHOCTU MMMNYSbCa MeHblle YCTaHOBIEHHOro 3HayeHus, TaKXe MoXeTe
YCTaHOBWUTb BEPXHWUIA Npeaen WUPUHbI UMNYSbCa.

B. 3anyck npu ANUMTENbHOCTM MMNYJsbCa, Korga LWWpuMHa MMNynabCa TPUITEPHOro CUrHasna
HaxoAuTCS B npeaesiax HacCTPOMKM, TaKXe MOXeTe YCTAaHOBUTb HWMXHUA U BEpPXHWUI npenen LWUPUHbI
nMnynbca.
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(2)  AndA ycTaHOBKM M CpaBHEHMS YCTaHOBJIEHHOIO 3HAYEHWUS ASIUTENBHOCTU UMMYNbCa C AIMTENbHOCTbIO
UMNynbca curHana, Bkaaka unn [Upp Limit. C nomouibio packpbliBatolleiics LUMbpoBoil
naHenu BBOAMM MWHUMasbHOE M MakKCMMasibHOEe 3HayeHWUs . 3anycK CUMHXPOHM3auuu 6yAeT BbIMOMHEH MNpU
BbIMOSIHEHUWN A@HHOro ycnoBusi. [lnanasoH yCTaHOBKMW AJIUTENbHOCTM MMMy/bca B npeaenax oT 2 Hc Ao 10
C. DTO MoKa3aHO Ha PUCYHKE HUXe.

PucyHok 8.3.3

8.3.4 CuHxpoHu3auusa no napametpam TB curHana

CuHXpoHM3aumsa no napameTrpam TB-curHana , Bknagka , JaeT BO3MOXHOCTb CMHXPOHU3aUuu
NOMHOIO TENEeBU3UOHHOIO0 CurHana , Bblbopa MONAPHOCTM BUAEO CWUrHana, Bblibopa CUCTEMbl LIBETHOrO
TenesuaeHus, soibopa TB-cTpokun, n TB nons.

BuaeocurHan skatovaeTr B cebsa nsobpaxeHne u nHhopmMaumio 0 BpeMEHHOMW nocienoBaTenbHOCTU, OH
UMeeT HecCKOsnbkKo cTaHpgaptoB u dopmaToB. [lpubop obecneunBaeT OCHOBHble GYHKUUWU U3MEPEHUS,
KOoTOopble MOXHO akTuBuposaTb B ¢opmate NTSC (National Television Standards Committee) , PAL (Phase
Alternating Line) , SECAM (Sequential Couleur A Memoire) .

Onga nepexofa B MEHK HaCTPOMKM 3amnycka CUHXPOHM3auum no TB curHany HaXMuTe KHOMKY

@l. Ha»xMnute KHOMKY , yTOo6bl BbIOPATL TUM 3anycKa M C NOMOLbO MHOroyHKLUNOHANbHOIo
perynatopa Bbibepute 3anyck Video,,
[na nepexona B MEHIO HACTPOMKKN NUCMOMNb3YIATE NMPOrpaMMHbIE KHOMKM ..

(1) BbibpaTb popmaT TB curHana , Bknaaka :

a. : YactoTta kagpos 25 KaapoB B CeKyHAy, CTpoka TB-pa3sepTkm 625 CcTpok, HeyeTHoe nose

cnepeau, YeTHOe nose c3agu.

6. : Yactota nons — 60 nonen B cekyHay, yactoTa kagpoB — 30 kagpoB B cekyHay. CTpoka
pasBepTKM Tenesusopa cocTtaBnser 525 cTpok. YeTHOe none HaxoauTca crnepeauv, a HedyeTHoe none —
c3aaw.

B. :l~IaCTOTa KaapoB 25 kaapoB B ceKyHAy, CTpoka pa3sepTkn TB 625 cTpok, passepTka
yepeccTpoyHas.

(2) BbibpaTb TMN CMHXPOHM3aUUK NO Kaapy BbibepuTte @
. [Even field| 3anyck no cMHXpouMnynbCy 4YeTHOro Kagpa.
. |0dd field| 3anyck no cMHXpoMMnNynbCy HEYEeTHOro Kaapa.

. |All lines| 3anyck No CMHXPOMMNYJSIbCY KaXA0M CTPOKMW.
A. ; 3anyck Mo CUHXPOUMMY/bCY 3aAaHHOM CTpoku. MMonb3oBaTesb MOXET MCMosb30BaThb
MHOFOMYHKLUMOHANbHYO PYYKYy ANS YKa3aHUa HOMepa NuMHMKU. [lnanasoH HacTpoek coctasnset ot 1 no 625
(PAL/SECAM) nnm ot 1 go 525 (NTSC).

W O
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MpumeuaHune: YT106bl HabnwaaTb AeTann GOpPMbl CUrHana B BMAEOCUrHane, Noab30BaTelb MOXET
YCTaHOBWUTb HEMHOro 60NbLYIO AIMHY NAMATW.

B cepyun AKMMN -4115/1B n AKMN -4115/2B wvcnonb3yeTrcs opurnmHanbHasa uudposas 3D-
TEXHONOINS, B KOTOPOM MCronb3lyercs (yHKLMS MHOroypoBHEBOro OTO6paxkeHusi B OTTEHKax Ceporo,
bnarogaps 4eMy pa3Has SpKOCTb MOXeT OTpaxaTb YacTOTy pas3HbiX 4acTe curHana. OnbiTHble
Nosb30BaTENM MOTYT BbICTPO OLLEHUTbL KayeCcTBO CUMrHasa B Npouecce oT/JagKu.

8.3.5 CMHXpOHM3ALMA N0 CKOPOCTU N3MEeHEHNA(HaKJIOH)

B 3TOM pexuMa cxemMa CUMHXPOHM3ALMW [AeT BO3MOXHOCTb CUHXPOHM3ALMU CKOPOCTU W3MEHEHUS
curHana (HapacTtaHuve WaM cnag). YpoBHM OT M [0 KOTOPbIX BbIYMCISAETCS CKOPOCTb M3MEHEHMUS CUMrHana

33/1al0TCS NOMb30BaTENeM.
| Haxxmute kHoONKy ,

Onsa nepexona B MEHIO HAacCTPOWKM 3amnycKa HaXMUTe KHOMKY ||TRIG MENU.

4yTO6bI BIGPATL TMN 3anycka M C NOMOLLbIO MHOFOYHKLUNOHANBHOIrO perynsatopa Bbibepute

Ona nepexoaa BO BKAAAKN MEHIO HACTPOMKM UCNOMb3yHTE NPOrpaMMHbIE KHOMKMU ..
Jdanee Heob6Xx0AMMO YCTaHOBUTb:
WCTOYHWUK CUrHana,
CBSA3b 3aMnycka,
peXuM 3anycka,
e HakKJIOH ppoHTa (MOMOXMUTENMbHbLIA HAKIOH, OTPULATENbHbIA HAaKJI0H),
e YyCNOBMS 3anycka,
e  HWXHUI/BEPXHUN Npeaen BpEMEHMH,
e [OpOroBoe 3Ha4yeHue n T. 4.

YCTaHOBKa MCTOYHMKA AAHHbIX ANS CUHXPOHM3aUUM MO BKNAAKe , HeobxoaMMO yCTaHOBUTb
kaHan |CH1] unu [CH2| B kayecTBe BXOAA.

(1) Onsa Bblbopa HakioHa dpoHTa pfgecrf ucnonb3lyeM BKIaAKY CO 3HAYEHUAMN:

al. '+ Slope| 3anyck no HapacTatLeMy hPOHTY , UCNOMb3Ys NepeaHuit hPOHT cUrHana 3anycka.

6. '- Slope| 3anyck no cnagatlleMy hpoHTY , UCNOMb3YS 3a4HWI PPOHT CUrHana 3anycka.

(2) Jonyctum BbI6Op cneayowmx yCaoBMn 3anycka CMHXPOHU3aLUMKn No CKOPOCTU U3MEHEHMUS :

a. 3anycr< BbIMOSIHAETCS, KOrja CKOpPOCTb HapacTaHua curHana 6onblie 3afaHHOW CKOPOCTMU
HapacTaHus . TaKXe MOXETE YCTAaHOBUTb HMXHUIN Npeaen BpeEMEHMU.

6. 3anycK BbINOMHAETCS, KOorga CKOpPOCTb HapacTaHMs CUrHana MeHblue 3a4aHHOM CKOpOCTMU
HapacTaHus, TaKXe MOXETE YCTaHOBUTb BEPXHUI Npeaesn BpeEMEHMN.

B. 3anycK BbINOHAETCS , KOrga CKOPOCTb HapacTaHWsa CurHasa HaxoguTcs B npeaenax
HaCTPOMKMN HaxogouTCs B MpefesiaXx HaCTPOMKWM, TakXe MOXEeTe YCTaHOBUTb HWXHUWA U BepXHWIA npenen
CKOpOCTHU.

MpuMmeuaHue: Bpems Hapacrtawwero/cnagatouwero @dpoHTa curHana CUMHXPOHM3auuMM COOTBETCTBYET
3Ha4YeHUI0, NMoka3zaHHOMY Ha pucyHke Huxe « Rising/ Falling edge slope time ».
(3) Onsa Boibopa nopora 3anycka UCcnonb3yem BKAaAKy

Mopor MMeeT TpU pexuMa: HU3KUN YPOBEHb, BbICOKUA YPOBEHb U BbICOKUN-HU3KNIA YPOBEHb.

a. BenvunHa HMXHEro nopora CKOPOCTM M3MEHEHUS CUrHasa, MOXHO HAcCTpOUTb BpalleHMeM
perynstopa .

6. m BenvunHa BepxHero nopora CKOPOCTM U3MEHEHWUsS CMrHana , MOXHO HAaCTPOUTb BpalleHueM
perynsTopa LEVEL.

B. BennuunHbl HWXHEro M BepXHero MnoporoB CKOPOCTU WM3MEHEHUs CUrHana , MOXHO

HacTpouTb BpaweHueM peryngatopa |[LEVEL].

(4) NS HaCTPOWKWU ANUTENBHOCTU Nepenaga Ucrnonb3yeM BkAaakv [Low Limit v Upp Limit .

C nomowblo packpbiBatowencs undposon NaHennm BBOAMM MMHMMANIbHOE U MaKCUMMasibHOE 3Ha4YeHus.
OnuTtenbHOCTM Nepenaja MOXHO YCTaHOBUTL B Auana3oHe oT 8 Hc go 10 c.

MpuMmeuaHnune. ®opmyna ansa pacdeta: CkopocTb HapacTaHua =:(lTopor BbICOKOro ypoBHs - [lopor
HU3KOro ypoBHs)/Bpems

OnnTenbHOCTb nMepenaga B AAHHOM Cllydae OTHOCUTCS K 3HA4YeHMI0 BPEMeHM Mexay OBYMs TOoYKaMu
nepecevyeHusi, rae BbICOKUIA U HU3KUIA YPOBHWN NepeceKkatoTcsl C CUrHaJoM CMHXPOHU3aLMMN.
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High level threshold

Low level threshold

Rising edge slope time Falling edge slope time

PucyHok 8.3.5.
8.3.6 CuHXpoOHM3aUMA NO NonagaHUIO B AManasoH

CunHxpoHM3aumsa no nonagaHuio B AumanasoH no amnautyae [RUNT| peanusyetcs, Koraa WMMNynbC
CUrHana npesblllaeT OAMH YPOBEHb 3amnycka, HO He AOCTUraeT Apyroro.

[Ons nepexoga B MeHK HacTpolku 3anycka HaxmuTe kHonky [TRIG MENU|. Haxmute KHOMKy ,

4yTO06bl BbIGpaTHL TMN 3any M C NOMOLLbID MHOFOMYHKLUMOHaNbHOrO perynsrtopa BbibepuTe 3anyck
no naZaHuio B AvanasoH RUNT].

B aToM ocuunnorpage nono>KuTesibHbIA PaHT-UMMNYNbC — 3TO WUMMYNbC, KOTOPLIA MNepecekaeT
HUXXHUIA Npeaen ypoBHS 3amnycka, HO He nepecekaeT BEPXHUI Npeaen ypoBHS 3amnycka; oTpUUlaTeNbHbIN
PaHT-UMNYNbC — 3TO WUMMNY/bC, KOTOPbIA NepecekaeT BEPXHWIN npeden YpOBHS 3anycka, HO He
nepecekaeT HMXHUI npefen ypoBHSA 3anycka, Kak NoKa3aHo Ha pUCYHKe HUXe.

[Ona nepexona BO BKAAAKN MEHIO HACTPOMKUW UCMONb3YHATE NPOrpaMMHbIE KHOMKMU .. .
B MeHI0 3anyck Mo nagaHuio B Anana3soH Heo6Xx0aMMO YCTaHOBUTb

e  WNCTOYHMK CUrHana,

e CBA3b 3aMycka,

e pexuM 3anycka,

e MONSPHOCTb (MOSIOXMUTENbHbLIN, OTPULLATENbHbIN MMMYNbLC),

e yCNoBMSA 3anycka (HepeneBaHTHOCTb, <, >, . < =),

e HAcCTpoKKa BpeMeHU (HWXHUN/BEPXHUI Npeaen BPEMEHHN),

e HacCTpoMKa ypoBHel cpabaTbiBaHUS .

TRIGED M

PucyHok 8.3.6
(1) [na HacTpoMKM NOASPHOCTU MMMNYbCa UCMONb3YyEM BKIAAKY
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a. 3aI'IYCK npun nonagaHnn B Anana3oH MOJIOXKUTENNBbHOIo KOPOTKOIro nMnysnbca.

6. INegative| 3anyck npv nonagaHuu B AManasoH OTpULIATENbHOrO KOPOTKOro UMMy/bCa.

(2) JonyctMm BbIGOp crnegywWmMx yCIOBMI 3anycka CUMHXPOHM3auMM MO nonagaHui B AnanasoH
! YCNIOBME He 3ajaHo, >, <, . < =,

a. [None| Ycnosme no nonagaHuio B AnanasoH He 3aJaHo.

6. : 3anyck npu ANUTENbHOCTM MMMy/bCa, Nonajarollero B AManasoH, MeHblle YCTaHOBJIEHHOrO
3HaUeHMs, T.e.Koraa LWMpMHA KOPOTKOro MMMyJibCa MpEeBbIWAET 3aAaHHYK WWUPUHY MMNOynbca.Takxke
MOXETE YCTaHOBUTb HUXXHUI npeaen.

B. : 3anyck npu AJAUTENbHOCTM MMNynbca, MNonagatolero B AMana3oH, 60sblle yCTaHOBJ/IEHHOrO
3Ha4YeHus, T.e.Korga ANUTENbHOCTM KOPOTKOro MMMy/sibCa MeHblle 3aAaHHOM LWWMPWUHBbI MMNynbca. Takxe
MOXeTe YCTAaHOBUTb BEPXHWUI npeaen ANUTENbHOCTHU.

r.: 3anyck npu ANUTENbHOCTU MMMYJbCa, Nonagatrowero B aManasoH, paBHOW yCTaHOBNEHHOMY
3HAUEHMUIo, T.e. KOraa LWWMPMHA KOPOTKOro MMMyJsibCa HaXoAUTCS B nMpeaenax 3afaHHOW WMPUHbI UMMYbCa
Wi B Npegenax gvanasoHa.Takxe MoXeTe yCTaHOBUTb HMXHWIA/BEPXHUI npeaen ANUTENbHOCTH.

(3) Ons HacTpoOMKWM WKMPUHBI paHTa uMnynbca , Npu Bblbope BKAagkKM . < = , UCMOJIb3YEM BKIAAKMU
lLow Limit/ n Upp Limit] .

C nomoLbio packpbiBatowWencs LMdpoBONn NaHen BBOANTE MUHUMANIbHOE U MaKCMMalslbHOE 3Ha4yeHus.
YCTaHOB/IEHHOE 3HA4yeHMe WUPUHbI MMNYy/SbCa CpaBHMBAETCS C LWMPUHOW WMMyJbca KaHana. CurHan
CMHXPOHU3ALMKN 3aryCKaeTCs NMpuU BbIMOJHEHMN AAHHOrO YC/0BMSA 3anycka. [uana3oH nonagaHus MOXHO
yCTaHoBUTb OT 8 HC Ao 10 c.

(4) Ona HacTporkn ypoBHen cpabatbiBaHus ucnonb3yem perynatop [TRIG LEV|| otMeyaeM MeTKu
3anycka T1 n T2).

8.3.7 CuHXpOHM3aUMA MO NpEeBbIWEHUI0 aMIINTYAbl

CncreMa CUMHXPOHM3aLUMKU NO MPEBbIWEHMIO aMNINTYAbl 3anyCKaeTcss B FpaHMuUax BbICOKOro YpPOBHS M
HM3KOro YpOBHEN: KOrga Hapactawwuin ¢hpoHT BXOAHOMO CUrHasjsa nepecekaeT BbICOKUA YPOBEHb WK
cnagarowmin GpoHT nepecekaeT HU3KUIM YpOoBEHb. DTO MOKa3aHO Ha PUCYHKE HUXeE.

[ins nepexoaa B MEHIO HaCTpOiku 3amycka HaxmuTe kHorky |[TRIG MENU.| Haxmute kHonky ,
4yTO6bI BbIOPATL TN 3anycKa lT_x—p£| M C MOMOLLbIO MHOIO(MYHKLMOHANbHOIO perynatopa Bbibepute

[nsi nepexoAa BO BK/IaAKM MEHIO HACTPOMKKN UCMONb3YNUTE KHOMKMK .

B MeHI0 3anycka CMHXPOHU3aLMKU MO NPEBbILLEHUI0 aMNINTYAbl Heob6x0ANMO YyCTaHOBUTL:
e UCTOYHMK CUrHana,

peXuM CBA3N,

peXuM 3anycka, HaKkoH (HapacTarowmnin dpoHT, cnajarwmnit GpoHT, CaydanHbli HPOHT),

rnonoxeHune (Bxo4, BbIXoa, BpeMS),

HacTpoOWnKY,

YpOBEHb 3anycka u T. 4.

TRIGED
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PucyHok 8.3.7.

(1) HaknoH ¢poHTa

Ons Bblbopa HaknoHa ppoHTa NCNoMb3yeM BKIaAKY CO 3Ha4YeHNAMMU:

a. 3anyck no HapacrawuweMmy (poHTY , UCMoNb3ys nepegHuin GpoHT BXOAHOro CUrHana wu
YPOBEHb HaNps>XeHus Bblle YCTAaHOBNEHHOIO BbICOKOr0 YPOBHS.

6. 3anyck no cnagatouwemy QpoHTY , NCNOAb3yS 3aAHMA (DPOHT CMrHana BXOAHOrO cMrHana u
YPOBEHb HaNpsXXeHns HMXe YCTAaHOBIEHHOIO HU3KOIO YPOBHS.

B 3anyck no cnayyamHoMy @QpoHTY, MCNONb3ys HapacTalwmir/cnagarowinim GpoHT BXOAHOrO
CUrHana n ypoBeHb HanpsXXeHUs HaXoAuTCS B Npeaenax YCTaHOBAEHHOr0 YPOBHS.

Tekywmnin GpoHT oTobpaxaeTcs B NpaBOM BEPXHEM Yriy 3KpaHa.

(2) MonoxeHne CMHXpOHM3aUUN , BKIaAKa

MNMonoxeHne CUHXPOHM3aUMM MNO3BOJMISIET YCTaHOBUTb BXOA, BbIXo4 W BpeMsa. Bbibepute nonoxxeHue
Tpurrepa, 4To6bl NOATBEPANTL BPEMS 3anyCckKa CUMHXPOHU3ALUN.

a. |[Enter - BXOA MO NpeBbIWEHWMIO aMMAUTY bl :CUrHan CUHXpPOHM3aUMu 6yAeT CreHepupoBaH, Korga
BXOAHOW CUrHan AOCTUMHET YKa3aHHOro ypoBHS 3anycka.

6. - BbIXOA MO MPEBbIWEHNIO aMNAnTyabl :CurHan CMHXpoHu3auun bypet creHepupoBaH , Koraa
BXOAHOM CUrHanN BbIMAET 3@ yKa3aHHbI YPOBEHb 3anycka.

B. - BpeMs npesblweHus amMnanTtyabl : CUrHan CUMHXpOHM3auum byaet creHepupoBaH, Koraa
BBelEHHOEe MnpeBbllleHMEe aMMANTYAbl U HAKOMJEeHHOe BpeMs yaepXxaHus 6onblie Uan paBHO 3a4aHHOMY
BPEMEHW MpEBbIWEHNS aMNINTYAbl.

(3) HacTtpoika 3Ha4YeHUs BpEMEHU NPEBbLILEHNS aMMTUTYAbl.

Ecnm ong nonoXeHums CUMHXPOHU3aLWKM YCTAHOB/IEHO 3HadeHue , YCTQHOB/NIEHHOE BpeMs BCTynaeTt
B cuny mn cpabaTbiBaeT Npu BbINOJIHEHUU YCNOBUA CpaBHeHMs . C MOMOLbIO pacKkpbiBatowencs unbpoBon
naHenu BBOAUTE MMHMMaNbHOE M MaKCUMasbHOE 3HadeHuns Bpems MOXHO yCTaHOBWUTb B AuanasoHe 8HC ~
10c.

8.3.8 CuHXpoOHM3aUUA NO 3aAepiKKe

Ycnosus 3anyCka CUHXpPOHM3auUMn NO 3aAdepXXKe , BKlaAdKa y OCYLWLECTBNAETCA TOrga , Korga
pasHuua BO BpeMeHun (AT) mexay (GPOHTOM, YCTAHOBAEHHbIM WMCTOYHMKOM 1 (ppoHT 1), N PpoHTOM,
3a4aHHbIM MCTOYHMKOM 2 ((PPOHT 2), COOTBETCTBYET NpeayCTaHOBMIEHHOMY BpPEMEHHOMY npeaeny. 3TO
NoKa3aHO Ha PUCYHKE HUXe .

Onga nepexoga B MeHIO HacTponku 3anycka Haxmute kHonky [TRIG MENU|. Haxmute KHOMKy ,
yTo6bl BEIGPATEL TUN 3anycka M C MOMOLLbIO MHOFOMYHKLMOHANBHOMO perynstopa BuibepuTe [Delay)
[Ons nepexoda BO BKJaAKU MEHKO HAaCTPOMKM MCNONb3ynTe KHonku F1..F5.

000s T B././D0DCAuto64000mV
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PucyHok 8.3.8

OpoHT 1 , BKNagka OT UCTOYHMKA 1 yCTaHOB/MIEH KaK HapacTawowmin GpoHT , dpoHT 2
OT NCTOYHMKA 2 TaKXe YyCTaHOBJIEH KaK HapacTatowmin gpoHT Rise , AT — obnactb, oTMe4yeHHas
KPacCHbIM LBETOM.

Mpunmeuvanmne: OpoHT 1 M OPOHT 2 A0/KHbI 6bITb CMEXHbBIMU.

NMpumeuaHune: B KauecTBe MCTOYHMKA 3anycCka CUMHXPOHM3AUMW WCNOJSb3YNTE TOAbKO TOT KaHas,
KOTOPbIA NOAKJIOYEH K CTabUbHOMY CUrHany.

(1) Jonyctnm BbI6Op Cneayrowmnx yCioBMn 3anycka CUHXPOHU3aUun Mo TUny 3agepXKu

a. 3anyck OCyLlleCcTBASETCs Toraa, Koraa pasHuua BO BpeMeHu (AT) Mexay YCTaHOBMAEHHbIM
(PPOHTOM UCTOYHMKA 1 N yCTAHOBMEHHbLIM (DPOHTOM UCTOYHMKA 2 6OnbLIe NpeayCTaHOBNEHHOIO BPEMEHHOIO
npeaena , Heo6xXoAMMO YCTAHOBUTb HUXHIOK FPaHULLY BPEMEHMN.

6. :3anyCK OCyLLeCcTBASIeTCA Torhga, Koraa pasHuua BO BpeMeHun (AT) Mexay  YCTaHOBAEHHbIM
(POHTOM UCTOYHMKA 1 W YCTAHOBJIEHHbIM (MPOHTOM WCTOYHWMKA 2 MeHblle npefyCTaHOBIEHHOrO
BpeMeHHOro npegena , Heo6xoAMMO YCTaHOBUTb BEPXHIOK rpaHuLy BPEMEHMU.

B. : 3anyck ocylecTBNseTcs Toraa, Koraa pasHuua Bo BpeMeHu (AT) Mexay YCTaHOB/IEHHbIM
(PPOHTOM UCTOYHMKA 1 M yCTaHOBNEHHbIM (POHTOM MUCTOYHMKA 2 60Nbllue YCTaHOBIEHHOIO HUXHEro
npeaena BpEMEHU N MEHbLUE YCTaHOBEHHOIO BEPXHEro rnpeaesna BpeMeH!.

,u,.: 3anycK ocyLlecTBASeTCa Toraa, Koraa pasHuua Bo BpeMeHu (AT) Mexay YCTaHOBJSIEHHbIM
(PPOHTOM UCTOYHMKA 1 W YCTAHOBMEHHbLIM (MPOHTOM WCTOYHUKA 2 MEHblUe YCTaHOBMIEHHOIO HWXHEro
npeaena BpeMeHu n 6onblue yCTaHOB/EHHOIO BEPXHEro npeaena .

(2) [Nna yCTaHOBKM 3HAYEHUS BPEMEHU 3aepPXKN UCMONb3YIHTEe BKNAAKMN YCTAHOBKN BEPXHEro
HVI)KHeFO npegena . Heo6xoaMMo yCTaHOBUTbL 3HAYEHUE BPEMEHU B HaCTpoOMKax co
3HavyeHneM AT. C noMOLWbIO pacKkpbiBawLwencs undpoBon naHenn BBOANTE MUHUMAJIbHOE U MakKCcMManbHoe
3HayeHus. BpeMs 3a4ep>KK1M MOXHO YCTaHOBUTL B AnanasoHe oT 8Hc ao 10c.

8.3.9 CuHXpOHM3aUUA NO UCTEeYEHUSs BpeMeHU (OT/I0XKeHHan)

YcnoBus 3anycka CUMHXPOHM3auMM MO UCTeYeHMn BpeMeHMu, Bkiagka [TimeOut | , ocyuwecTtBnaercs
Torga, Korga ucreder BpeMeHHoM MHTepBan (AT) oT Hapacrawowero ¢dpoHTa (Mnu cnagawouwero GpoHTa)
BXOAHOro CUrHama o coceaHero cnagatouwero ¢gppoHTa (HapacTtawuwero dpoHTa) yepe3 ypoBeHb 3anycka
6onblie, YeM yCTaHOBJ/IEHHOE BPEMS OXMAAHUSA. DTO NOKa3aHO Ha PUCYHKe HUXe.

| Haxmunte KHoMkKy ,

[Ins nepexoAa B MEHIO HACTPOMKM 3amycka HaxmuTe kHorky [TRIG MENU.

yTo6bI BbIGpPATb TMN 3anycka U C MOMOLLLbIO MHOFoyHKLMOHaNbHOro perynartopa Bbibepute TimeOut
[Ons nepexoda BO BKJIAAKM MEHK HACTPOMKU MCnonb3ynTte kHonku F1..F5.

TRIGED | M 50.00ps - - h D 000s T B /7 TDCAuto000pY

B

Timeout

Timeout< AT

OFF
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PucyHok 8.3.9

(1) Mocne HasHayeHMs KaHajlla MCTOYHMKA CUHXPOHM3aLUn , Ansa Bblbopa HakioHa poHTa
NCNonb3yeM BKaAKy CO 3HAYEHUSAMMU:

a. 3anycr< Mo HapacTtawlleMy (GPOHTY , OTCYET BPEMEHU TaliMepa Ha4yMHAETCs, Koraa nepeaHui
(POHT BXOAHOrO CUrHasa npoxoamT ypoBeHb 3anycka.

6. 3anyC|< rno cnagawowemy GpoHTY , OTCYET BPEMEHM TaMMepa HauYMHAETCs, Korga 3agHun GpoHT
BXOAHOr0 CMrHasia npoxoauT YpOBEHb 3arnycka.

B. 3anyck no cny4anHoMmy pOHTY, OTCYET BPEMEHM TalMepa HauMHaeTcs, Koraa nbon dpoHT
BXOAHOr0 CMrHasa npoxoamuT YpOBEHb 3anycka.
(2) [ONns yCTaHOBKM 3HAYEHUS UCTEYEHUS BPEMEHMU NCMONb3ynTE BKAAKN BEpPXHEro @
HM)KHeFO npeaena BPEMEHMU. HeobxoanmMo yCTaHOBUTb 3HAa4YeHWe BpPEMEHM B
HacTpoMKax co 3Ha4vyeHneM AT. C NnoMoLblo pacKkpbiBatowWwencs LngpoBon NaHenn BBOANTE MUHMMANbHOE U
MaKCMManbHOE 3Ha4YeHus.
BpeMs ncreuyeHms MOXHO yCTaHOBUTb B Anana3oHe oT 8HC Ao 10c.

8.3.10CuMHXpOHM3aALMA N0 BPEMEHU NPOAOIHKUTENIbHOCTH

YcnoBusi 3anycka CMHXPOHM3auuMM MO BPEMEHW MPOAOSIKUTENbHOCTM , BKJaaka ,
onpeagendarTca nyTeM YCTaHOBKN BpEMEHU yAEPXKaHUA TOTMYECKOIro wabnoHa.

LWabnoH coctouT M3 normdeckux «WM» paByx KaHanoB. YCTAHOBKWM KaXAoro KaHana MOryT WMETb
3HayeHus H (Bbicokuii ypoBeHb), L (Hu3knii yposeHb) n X (be3pasnnyHoe cocTtosiHMe). 3anyck 3anycka
CUHXPOHM3aUUN NO NpOoAO/DKUTENTIbHOCTU OCYLLUECTBAETCA TOraa, Koraa BpeMeHHOVI MHTEPBAJ1 YAEPXaHUA
(AT) paHHOro wabnoHa YAOBNETBOPSET YC/AOBUAM NpPeAyCTaHOB/IEHHOr0 BPEMEHM. DTO MOKa3aHo Ha
PUCYHKE HUXE.

TRIGED M 200 00ps SGM bl AR AR AAADICAA . D 000s T B Dur DC Auto 40 00mV

PucyHok 7-7

[Ins nepexoAa B MEHIO HaCTPOMKW 3amycka HaxmuTe kHorky [TRIG MENU.

| HaxmMmnte KHoOMKy ,

4yTObbI Bbl6paTb TN 3anycka @ M C nNoMoWwbiko MHOFOd)YHKLl,MOHa}'IbHOFO peryndatopa BblﬁepMTe

Ona nepexona BO BKaAKU MEHIO HaCTDOVIKM MCI'IO}'Ib3y17ITe KHOMKU

(1) MapameTp wabnoHa, BKNaaka , nMeeT Tpn pexumma H, L n X. HacTporka Kaxporo kKaHana
oTobpaXkaeTcs B HMXXHEN 4acTu 3KpaHa.

a. H :YcTaHaBnmBaeT napameTp wabnoHa BbIGpaHHOro KaHana Ha «BbICOKWI», TO eCTb YpOBEHb
Hanps>KeHus Bbllle YpOBHA cpabaTbiBaHWUS KaHana.
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6. : YcTaHaBnmBaeT napaMeTp wabnoHa BbIGpaHHOro KaHana Ha <«Hu3kmin», TO eCTb YpOBEHb
Hanps)XeHUs HUXe YpoBHSA cpabaTbiBaHMS KaHana.

B. IE : YcraHaBnuBaeT napameTtp wabnoHa BbibpaHHOro kaHana Ha «be3pasnuMuyHoe cocTosiHue », TO
€CTb KaHan He ABMSeTCs 4YacTbio WwabnoHa.

MpuMmeuaHmne: 3anycka CMHXPOHU3ALUM HE MPOM30OMAET, eCnuM BCE KaHanbl yCTaHoBNEHbl  WwabnoH
«rHopupoBaTb».

(2) Jonyctnm BbI6Op Ccneayowmx yCnoBUM 3anycka CUMHXPOHM3aunm no BpeEMEHU MPOAOSIKUTENBHOCTH |,
BKJlaA4Ka :

a.: 3anyck OCyLlecTBAsSIeTCS Toraa, Koraa BPEMEHHOW MHTepBas YAEPXaHUS HACTPOEHHOro wabsoHa
npeBblllaeT YCTAHOBMEHHbIN HUXHUI Npeaen BpeMeEHMN.

6.: 3anyck oCyLlecTBAsieTcs Toraa, Koraa BpeMeHHOMW MHTepBan yAep)KaHus HacTpoeHHoro wabnoHa
MeHbLUE YCTAaHOB/IEHHOrO BEPXHEro npeaena BpeEMEHMU.

B.|§: 3anycK OCyLWecTBAAETCS Toraa, Koraa BpeMeHHOlW MHTepBan yaepXXaHusa HacTpoeHHoro wabnoHa
MeHblle YCTaHOBJIEHHOIO BEpPXHEro npegesia BPEMEHM W MPEeBbIWAET YCTAHOBMEHHbIA HWXHWUIA npenen
BPEMEHMW.

(3) YcTaHOBKa BEPXHEro/HUXXHEro npeaena BpeMeHu nNpoaoIKUTENbHOCTHU

YcTaHOBKa 3Ha4YeHUs BEPXHEro HVI)KHeI'O npeaena BpeEMEHMU:

HeobxoaMmMo yCTaHOBWTb 3Ha4yeHWEe BpeMEeHW B HACTpolkax €O 3HadeHuem AT. C nomowblo
packpbiBatowencs umdposor naHenn BBOAUM MUHMMaNbHOE M MaKCMMasibHOE 3Ha4yeHusl.

BpeMsa MOXHO yCTaHOBUTbL B Anana3oHe oT 8HC Ao 10c.

8.3.11 CMHXpOHM3ALUMSA NO YCTAHOBOYHOMY BPEMEHUN UIN BPEMEHU yaepXKaHus

YcnoBus 3anycka CUHXPOHM3aUMKM MO YCTAHOBOYHOMY BpPEMEHW WUAW BPEMEHU YAEepXaHus , BKNaAKa

p ,OCYLLECTBASAIOTCA TOrAa, Koraa BBOA JSIOMMUYECKMUX AAHHbIX U3MEHSET BHYTPEHHEE COCTOSIHWE B

COOTBETCTBUM C YCTAHOBOYHbLIM BPEMEHEM UM BPEMEHEM yAepXaHUS. TO eCTb 3anyCK OCYLLECTBSETCA npu

yCNl0BUU, 4YTO YCTaHOBOYHOe BpeMs (A1) MeHble npeayCcTaHOB/IEHHOr0 YCTaHOBOYHOrO BPEMEHWU Wu

BpeMsa yaepxaHusa (A2) MeHblle nNpeayCTaHOBIEHHOIO BPEMEHWU YyAEpXaHWs. DTO MOKa3aHO Ha pUCYHKe
HUXe.

[ns nepexofa BO BKJAAKW MEHIO HACTPOWMKM UCMOMb3YyNTE KHOMKM

(4) MpU CUHXPOHM3AUUM MO YCTAHOBOYHOMY BPEMEHW WAW BPEMEHU YyAepXaHusa ocuunnorpady
Heo6xoAMMO BbibpaTb MCTOYHUK CUrHana AaHHbiX [DataSour M UCTOYHUK CUrHana BpPeMeHU (TaKTOBOro

curHana) .

BpeMsi ycTaHOBKM HayMHaeTCs, Kor4a CUrHan AaHHbIX NMepecekaeT YpOBEHb 3anycka, U 3aKaH4YMBaeTcs,
Korga AOCTUraeTCsl YKasaHHbIM PpOHT TaKTOBOW 4acToTbl. BpeMs yaepXaHua HauMHaeTCs NMpu LOCTUXKEHUU
yKasaHHOro ¢poHTa TaKTOBOWM 4YacTOTbl M 3aKaHUMBAETCH, KOrga CUrHan [AaHHbIX CHOBa nepecekaer
YPOBEHb 3amnycka. 3TO NOKa3aHO Ha PUCYHKE HUXeE.

CUHXpOHM3auMsa Mo YCTAaHOBOYHOMY BPEMEHU WU BPEMEHU yAEpXKaHUS B OCHOBHOM MCMOMIb3yeTCs ANS
NMoncka 1 rnoucka Koga ownbKkKu, a Takxe aAns 6bICTPOro Novcka CUrHana, KoTopbli HE MOXET YJI0XKMUTbCS B
WHTepBas YCTaHOBOYHOMY BPEMEHU UMW BPEMEHU YAEPXaHUS .
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PucyHok 7-8

(5) YctaHoBuTe napameTp wabnoHa , WMmeeT aBa pexuma H u L. Hacrtpownka kaxporo
KaHana otobpa)kaeTcs B HMXHEN YacTu aKpaHa.

a. E: YcTaHaBnmBaeT napameTp wabnoHa BbI6paHHOrO KaHana Ha «BbICOKMI», TO eCTb YpPOBEHb
Hanps>KeHWs Bbille YPOBHA cpabaTbiBaHMS KaHana.

6. : YcTtaHaBnmBaeT napameTp wabnoHa Bbi6bpaHHOro KaHanma Ha <«Hu3KuWiA», TO eCTb YpPOBEHb
HaMpsH>XeHUs HUXe YpPoBHSA cpabaTtbiBaHUA KaHana.

(6) Tun ¢dpoHTa TaKTOBOI YacTOThl MMeeT ABa pexuma : HapacTalolwuil GPOHT U
cnagarowmin GpoHT.

a. @ :YcTaHoBKa Tuna TakToBoro poHTa Ha HapacTatowmim HpoHT.

6. @ : YcTaHoBka Tuna poHTa TakTOBOW YacTOThl Ha crnajatrowmnii hpoHT.

(7) Boibop TMNa BpeMeHWM AnS 3anycka : No YCTaHOBOYHOMY BpPEMEHW WM BPEMEHU yAaepxaHusa ,
Bknagka |[Setup/Hold,|

a. Setup| YctraHoBouyHOe BpeMs A1l A0 BO3HUMKHOBEHUS (DpOHTA BPEMEHW AaHHble CTabunusnpyrotcs, u
COXpaHsieTCcs Hem3MeHHas ANMHAa BpeMeHW. HaXXMmTe KHOMKY M yCTaHOBUTE AJINHY BpeMeHu. 3anyck
CUHXPOHU3ALUM MPOU3ONAET , €CNN BpeMS HAaCTPOMKU MeHblle 3alaHHOr0 3Ha4YeHus.

6. Bpema yaepxaHus /A 2 : nocne BO3HWMKHOBEHMS POHTa BpPEMEHW JaHHble

CTabununsnpyoTcsl, U COXpPaHAETCS HeM3MeHHas ANIMHA BpeMeHu. HaxmuTe KHonKy Bpemsa yaepxaHumsa u
YCT@QHOBUTE ANIMHY BPEMEHW. 3amnyCcKk CUHXPOHM3AUMW MPOU3ONAET , €CNM BpeMs HaCTPOMKWM MeHblue
3aaHHOr0 3Ha4YeHus.
(8) YcraHoBuTe 3Ha4yeHMe yCTaHOBOYHOro BpeMeHn A1l n BpeMeHu yaep)aHus A2 , B TeYEHUU
KOTOpPOro nocsie Wan A0 BO3HWKHOBEHMS (poHTa BpeMeHM AaHHble CTabuamnsmpyroTcsi, U COXpaHsieTcs B
TeYeHUn 3alaHHOro BpeMeHU. 3anycK CMHXPOHM3aLMU NPOM30MAeT , eC/in BpeMs YCTaHOBOYHOIro M BpeMms
yAEpXaHUA MeHblle YCTaHOB/IEHHOr0 3HaydyeHusi. HeobXxoaAMMO YCTaHOB/IEHHOE 3HayeHue BpPEMEHU
yAEpXaHUA CpPaBHUTb CO 3HAYEHWEM YCTAHOBOYHOINO BPEMEHWU HACTPOMKM C 3HavyeHueMm AT. C NoMoLLbio
packpbiBatowenca umdpoBo NaHenu BBeAUTE MUHMMANbHOE U MaKCMMalnbHOE 3HayeHus. BpeMsa MOXHO
YCTaHOBUTb B AnanasoHe ot 8HC ao 10c.

8.3.12CuHxpoHusaums no N-my ppoHTy

Ycnosus 3anycka CMHXpoHu3aumn rno N-my ppoHTY OCYyLLecTBASITCA MO UCTEYEHUU YCTAHOBJIEHHOIO
BpeMeHM npocTos (0XMAAHUSA) N YCTaHOBJIEHHOrO yucna poHTOB , BKAaaKa

HaxmuTte KHONKy , yTob6blI BbIGpPATL TUMN 3anycka M C MOMOLLbIO MHOTrOMYHKLMOHANBHOIO
perynaTtopa BbibepeTe BkIaAKy .
[ina nepexofa BO BKNaAKM MEHIO HAaCTPOMKM UCNOSb3YNTE KHOMKM ..
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B paccmaTpuMBaeMoM cilydae CMHXPOHM3aLUMsa HAaCTpPOeHa Ha 3arnyck Mo BTOPOMY HapacTarolweMy ppoHTY
nocne ykasaHHOro BpPeMeHW MnpocTos (BpeMEeHW Mexay ABYMS COCeAHMMW HapacTawwmMmu GpoHTamu),
3aTeM yCcTaHoBUTe BpeMs nNpocTtos , no dopmyne :

N < Bpema npoctoa < M, M — Bpems Mexay 1-M HapacTalowmMm GPOHTOM U CneayrwmMm
HapacTatowuM ppoHToM, M — MaKCcuMManbHOe BpeMs Mexay HapacTalwmMm (GpoHTOM cyeTa. DTO NoKa3aHo
Ha pUCYHKe HuXe.

TRIGEDN M

PucyHok 8.3.12

(1) Mocne Ha3HayeHus KaHana MCTOYHWMKA CUMHXPOHM3auuu [Source BbibupaeM, No KakoMmMy GpPOHTY
MoXeT cpaboTaTb BXOAHOW curHan . YctaHoBKka poHTa |[Slope nmeeT ABa pexuMma : HapacTalowmn dpoHT
M cnagatouwmi ppoHT.

a. Rise |: HapacTtaiowuin @poHT, HaCTpPOEH Ha 3anycK No HapacTaloweMy QpoHTY.

6. Fall: Cnagatowmin ppoHT, HACTPOEH Ha 3anyck no 3agHemy (pPOHTY CUrHana.

Tekywmin ppoHT oTobparkaeTcs B NpaBOM BEPXHEM YI/ly aKpaHa.
(2) YcTaHOBKa BpeMs OXWAaHUS, BKIaaka , ANS YyCTAaHOBKM BpPEMEHU OXWAaHMs A0 Hadana
otcyeta N-Horo ¢dpoHTa 3anycka. HeobxoAMMO yCTaHOBUTb 3HAYEeHWE BpPEMEeHM yAep)KaHus Koaa co
BPpEMEHEM HACTpOMKM C 3HavyeHneMm AT. C nomowbl packpbiBawowencs UMPpoOBOA MNaHeNnu BBOAUM
MUHUMaNbHOE U MaKCUMasbHOe 3HaYeHUs BpeMsa MOXHO yCTaHOBWUTb B AnanasoHe oT 8Hc ao 10c.
(3) YcTaHOBKa HoMepa (ppoHTa AN 3anycka , BKNajka , MO KOTOpPOMY 3anyckKaeTcs
CMHXPOHM3AUMS Ha Kpakw WMMMNyNbCHOMW nocnegoBaTenbHOCTM. C MOMOLLbIO packpbiBatowencs umdposoi
naHenu BBOAMM 3HayeHUd HoMepa GpOHTa, TakXe ero MOXHO YCTaHOBUTb C  MNOMOLLbIO

MHOFOMYHKLMOHaNbHOro perynatopa. [Auana3oH 3HayeHun ¢poHTa MoxeT 6biTb ycTaHoBrieH OT 1 ao
65535.

8.3.13 CMHXpOHM3aLUMA NO Wab/IoHY JIOFrMYECKOro KaHana

YcnoBus 3anycka CUMHXpOHU3aunK No wabfioHy NorM4yeckoro KaHana , Bkiaaka , onpeaenswoT
YCTaHOBKY M MOUCK YKa3aHHOro siornyeckoro wabsoHa.

YcnoBus 3anycka CMHXpoHmM3aumm no wabnony LLabnoH npeacrtasnset coboit KOMOMHALNIO NOrMYECcKnx
«N» pByx kaHanoB. Kaxabll kaHan MoxeT O6biTb ycTaHoBneH Ha H (Bbicokuit), L (Hu3kuin), X
(be3pa3znuuHbiin). Bbl Takxe MoXeTe yKasaTb B paMkax wabnoHa Kak HapacTawwuin uam crnagarowmin
GpOHT (MOXHO yKasaTb TOJIbKO oAMH (POHT). Mpu HasHavyeHun poHTa, ecnun wabnoH ApyrMx KaHanos
CYMTAETCA <«UCTUHHbLIM» (T. €. (PpaKTMYEeCKMN KOA4 COOTBETCTBYEeT 3a4aHHOMY Tuny koga), ocuwanorpad
byneT 3anyckaTtbCa MO yKasaHHOMY (ppoHTY. Ecnn dpoHT He Ha3HaudeH, ocunnnorpad 6yaeT 3anyckaTb no
nocnegHemy (GpoHTY KoAa TUMa «UCTUHa».

Ons nepexoga B MeHK HACTPOMKWM 3anycka Haxmute kHonky |[TRIG MENUl. Haxmute kHonky F1,
yT06bl BbIGPATL TUN 3anycka M C NOMOLLbIO MHOFOYHKLMOHANbHOro perynsaTtopa Bbibepurte
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[ns nepexoaa BO BKIaAKWM MEHIO HACTPOMKM UCMOSMb3YyNTEe KHOMKMU

MNocne HasHayeHus KaHasla UCTOYHUKA CUHXPOHM3ALUU , yCTaHaBnmBaeM [lapameTp wabnioHa
nmeet Tpu pexuma H, L, X n tmn ¢dpoHTa.

a. El:yCTaHaBJ'IVIBaeT napameTtp wabnoHa BbIGpaHHOrO KaHana Ha <«BbICOKMI», TO eCTb YpOBEHb
Hanps)XeHUs Bbille YPOBHA cpabaTbiBaHMUS KaHana.

6. : YctaHaBnmBaeT napaMeTp wabnoHa BbIOpaHHOro KaHana Ha <«HW3KWiA», TO eCTb YpPOBEHb
Hanps)KeHUs HUXxe ypoBHA cpabaTbiBaHMS KaHana.

B. IE : YctaHaBnuBaeT napameTtp wabnoHa BbibpaHHOro KaHana Ha «be3pasnnyHoe coCcTosiHMe », TO
€CTb KaHan He ABMsSeTCa YacTbio wabnoHa.

r. : YcTaHaBnmBaeM WwWabnoH Ha HapacTaowmnin GpoHT BbibpaHHOro KaHana.

a. : YcTaHaBnmBaeM wabsioH Ha 3agHuin HpoHT BbiIbpaHHOro KaHana.

MpumMmeuyaHue: 3anycka CUMHXPOHM3AUMW He NpOU3ONAeT, eCnu BCe KaHanbl yCTaHOBMAEHbl wabnoH
«rHopupoBaTb».

HacTpolika Ka)xgoro KaHasa otobpaxaeTcsi B HUKHEN 4YaCTu 3KpaHa.

8.3.14CuHXxpoHM3aLMs NO CUrHany c noprta RS232

YcnoBusa 3anycka CMHXpOHM3aumMm no curHany ¢ nopta RS232, Bknaaka , no npotokony UART
OCYLLEeCTBASAOTCA, N0 Hayany Kaapa, Kaapy ownbku, owmbke NpoBEpKM HA YETHOCTb M AAHHbIM.

NHTepderic RS232 — 3T0 cTaHAapTHbIW MHTepdENC aCUMHXPOHHOW rmepeaayn, paspaboTaHHbIN
Accoumaumen 3SNEKTPOHHOM MpPOMbIWAEHHOCTU. O6bIYHO OH AOCTYNEH B WMCMOMHEHUAX WHTepdENCHbIX
pasbemoB DB-9 unu DB-25. OH noaxoauT AnS CBSA3M CO CKOPOCTbK nepefadn AaHHbiX B AnanasoHe 0 ~
25000000 6uT/C M WKMPOKO WCMONbL3YyeTCs B MWHTepdelnce CBA3M MUKPOKOMMbOTEPOB. OTnpasisieMbie
AaHHble 06beaANHATCA B onpeaeneHHbin Habop nocnepoBaTesibHbIX BUTOB B COOTBETCTBMW C MpaBuiaMu
NPOTOKOJ/Ia N OTNPaBNATCA B aCMHXPOHHOM nocnegosatesibHOM dopmare.

[aHHble, oTnpaBnseMble KaXablli pa3, COOTBETCTBYIOT C/AeAyloWMM npasuiaMm: CHa4vana oTnpaBnaseTcs
OAWH CTapTOoBbI 6UT, 3aTeM OT 5 40 8 — 6GUTHLI AaHHbIX, creaylowmne — HeobsA3aTenbHble BUTbI YETHOCTU U
nocnegHMn — OoAMH WAWM ABa cTonoBbiXx 6uTa. KonuuyectBo 6UTOB AaHHbLIX COrlacoBbiBaeTcs ABYMS
B3aMMOAENCTBYOLWMMM CTOPOHAMWN U MOXET COCTaBNATb OT 5 o 8 6uT, 6e3 6MTOB YEeTHOCTU MK C BbIGOPOM
YETHON WA He4dyeTHOM 4YeTHocTu. CTonoBbiM 6UT MoXxeT BbibpaTb oaMH wunu asa 6uta. B nocnepyrowem
onucaHmu oaHa nepegava CTPOKW AaHHbIX Ha3blBaeTCA oA4HMM KagpoM (Frame), Kak rnokasaHo Ha puUCyHKe
HUXe.

Start bit Data bit Parity bit Stop bit Start bit
(1 bit) (5-8 bits) (none or 1 bit) (1/2 bits) (1 bit)

v Bit acquisition point
Nth frame

Onsa nepexoga B MeHIO HacTponku 3anycka Haxmute kHonky [TRIG MENU|. Haxmute KHOMKy ,
4yTO6bI BbIOPATL TMM 3anycka 1 C NOMOLLbIO MHOTOMYHKLMOHANbLHOIo perynstopa Bblbepurte

Ona nepexona BO BKNagKu MeH HaCTpOVIKM VICI'IOJ'Ib3Yl71Te KHOMKUA

(1) YcTaHOBKa UCTOYHUKA

YcTtaHaBnMBaeM UCTOYHUK CUHXPOHMU3ALMN U3 KaHanoB @ " @I

Tekywmin BbIBpaHHbIN UCTOYHUK ByaeT oTobpa)kaTbCa B NpaBOM BEPXHEM YI/ly 3KpaHa.

MpumMmeuaHune: TonbKO TOT KaHas, KOTOpbIM 6bl1 NMOAKOYEH K CUrHasny, BblbepuTe ero B KayecTse
MCTOYHMKA 3anycKa, KOTOpbIn MOXeT obecneynTtb cTabuibHbIN 3aNyCcK N NMpaBuiibHOE AeKOAMPOBAHUE.
(2) CKOpOCTb Nepegayn AaHHbIX , BKIagKa

Koropa RS232 4dBnsetcd acUMHXPOHHOW rMepegavein  AaHHbIX, BO BpeMs nepegaym OaHHbIX
COMYTCTBYIOLWMA TaKTOBbIM CUrHan OTCyTCTBYeT. YTob6bl pewmnTb npobnemy onpegeneHunss 6UTOB AaHHbIX,
NpOTOKON MpeaycMaTpuBaeT, 4YTo obe CTOpPOHbI CBA3WM AOJIXKHbI COr/lacoBaTh CKOPOCTb Nepeaaydn AaHHbIX.
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O6bIYHO CKOpPOCTb Nepefayn JAaHHbIX onpefensercsa Kak KonmyectBo 6UTOB, KOTOpble MOryT ObITb
nepeaaHbl 3a 1 c. Hanpumep, 9600 6uTt/c o3HauaeT, 4YTo 3a 1 c MOXHO nepenatb 9600 6uTt. ObpaTuTe
BHMMaHWE, YTO CTapToBble 6UTbI, 6UTbI AaHHbIX, YETHOCTU M CTOMOBble BUTLI cuYnTatoTCsd 6UTaMKU, NO3TOMY
CKOPOCTb Mepefayn p[aHHbIX He paBHa Hanpsamy 3(PEdeKTUBHOM CKOPOCTM Mepedadn AaHHbIX.
Ocuwunnorpad 6ypet BbibupaTb 3HauYeHUs 6GUTOB B COOTBETCTBUMW C YCTAaHOBIEHHOIM CKOPOCTbIO nmepegauyun
OaHHbIX.

CKOpOCTb Nepeaayn AaHHbIX MOXHO yCTaHaBWUTb:

2400 6uTt/c, 4800 6uT/Cc, 9600 6MT/C, 19200 6mT/C, 38400 bUT/C,

57600 6ut/c, 115200 6unT/c, 128000 6uT/C, 230400 61T/C, 460800 6H1”T/C,

921600 6uT/c, 1382400 6uT/Cc, 1843 200 6uUT/C, 2764800 6UT/C

M 3a4aHHas nonb3oBaTtenem. [SpecialBPS

CKOpoCTb nepegayvm AaHHbIX MOXHO peryimpoBaTb C MOMOLWbK MHOMOMYHKUMOHANBHOM PYYKU WK
NOBOPOTHOrO Nepeknkyartens, ecnm BoibpaH NnapaMeTp

PekoMeHAyeTCA ycTaHaBnAMBaTb CKOPOCTb MNepefadn [aHHbIX B 3aBMCUMMOCTM OT anmnapaTtHoOro u
nporpamMmMHoro obecneyeHmsi Npotokona cesa3m RS232. N3-3a 6a30B0i Mogenn 3TOro NPOTOKO/a nepegayun
npotokon RS232 06bIYHO MCNOAb3YeTCs AN nepefadn Ha KOpPOTKMe paccTtosHust (MeHee 20 M) M Ha
HM3Koln ckopoctn (MeHee 1 M6ut/c). CBA3b 3a npegenaMmm 3TOro AuanasoHa noABepXXeHa fnoMexam MU
HeHagexHa.
(3) MonsapHoCTb , BKNaaka qT06b| yCTaHaBUTb BblbpaTb MNOMSPHOCTb  MMMYyJsibCa
CUHXPOHMU3AUNN: NOAOXKUTENBHYIO U OTpULATENbHY NOSSPHOCTD.

a. - OTpuuartenbHas NMoASpHOCTb: MPOTUBOMOIOXHAsS NOASPHOCTb JIOFMYECKOro YpoBHS, T.e.
BbICOKWIM ypoBeHb paBeH 0, a HU3KNI YpOBEHb paBeH 1.

6. -MonoxutenbHas MNOMASPHOCTb: HOpMasibHasi MONSPHOCTb JIOFMYECKOro YpPOBHS, T.e.
BbICOKMUI YpOBEHb paBeH 1, HU3KMI ypoBeHb paBeH 0.
(4) WnpuHa Kagpa AaHHbIX, BKI1aaKa

YcTaHaBnMBaeM paspsaHOCTb Kagpa no npotokony RS232, koTopbli Heobxoammo AekoampoBaThb:
MOXXHO BbIbpaTb |5 6uTt, 6 6MT, 7 6MT, 8 6MT.
(5) Mopsaaok 6uTOB , BKNaaka BitSeq

YcraHaBnmBaeMm, 6yayt nm 6uTbl AaHHbIX CUrHana npoTtokona RS232, KoTopble A[O0MXKHbLI ObITb
AeKoaMpoOBaHbl, CHadana CTapLliuMm ) Wan nepeBbiMM MAagWUMmn 6Gutamm N MOXHO BblbpaTtb
nmbo MSB, nnéo LSB.

a. MSB|: cTapwuin 6UT gaHHbIX NepeaaeTcs rnepsBbIM.

6. LSB|: Mnaawwnit 6UT AaHHbIX NepefaeTcs NepBbIM.
(6) CronoBbl 6UT , BKagka p

YctaHasnmueaem CTONOBbI 6UT — 3TO 6UT, KOTOPbIN YyCTaHaBAMBaeT CTOM MOC/Ae Ka)XAoro kKagpa
AaHHbIX. Ero MOXHO yCTaHOBUTb Ha @ 6uT nnun @ buTa.
(7) MpoBepka 4YeTHOCTH

YcTaHOBUTE peXnM NpoOBEPKM YETHOCTU nepeayn aaHHbiX. VIMeeT cneaylowme 3HayeHus:

a.oTcyTcTBme npoBepkuNone| yeTHOCTH,

6. yeTHOCTb [Odd|

B. HEYeTHOCTb [Even|.

(8) JdonyctmM BbI6Op cneayowmx yCaoB1Mn 3anycka CUMHXpOHU3aumm :

Ha4vasbHbIN Kaap, Kagp owmnbkn, owmnbka 4YeTHOCTU U AaHHbIE.

a. HauanbHbli Kagp: 3amnyck curHana no HavajabHoMy 6uTy npotokona RS232. [Mpwu
OTnpaBKe OAHOM CTPOKWU WAW OAHOM W TOWM Xe CTPOKM HECKONbKO pa3 3TOT TPUIrTep MOXHO WUCMOJSb30BaTb
Ana  npocmoTpa crtabunbHOM  GOpMbl  CUrHana, W ecnu  OTNpaBfieHHble  [AaHHble  U3MEHSATCH,
COOTBETCTBYIOWANA dopMa curHana Takxe byaet U3MeHeHa.

6. Kaap ownbku: npm nonydyeHnn 0 B COCTOSAHUM OCTAHOBKWU UMK B cepeanHe 6UTOB AaHHbIX
BO3HMKaeT owmnbka.

B. Owwnbka yeTHOCTU: npoTokon RS232 ycraHasnusaeT 6uT yetHocT™ B 0 mam 1 B
COOTBETCTBMM C NPaBUIOM YETHOCTU, KOraa yCcTaHoBeH 6UT YeTHOCT!.

MNpasuao napuTeTa 3aKNo4aeTcs B cneayloleM:

npoBepka Ha HEYeTHOCTb: ecinm B butax AaHHbiX U BuTax 4YeTHOCTM HOoMep 6uTa 1 HeuyeTHbIn, TO
nepefaya rnpasusbHas.

npoBepka YeTHOCTU: ecnn B BuTax AaHHbIX U 6uTax 4YeTHOCTM HoMep 6uTa 1 4YeTHbIW, TO MNepeaada
npasusbHas.

Ncnonb3ysa 3Ty onuuio, Nofb3oBaTeflb MOXET MpOBepUTb npouecc cBa3n RS232 u 6bICTpO HaWTH
npouecc nepegaym oWnbKN YeTHOCTU, YTOObl MOXHO 6bIS1I0 Nerko HanTU aHaan3 HeUCNpaBHOCTMU.
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r. aHHbIe: CUHXPOHM3aLUMSA 3anycKkaeTcs, Koraa JAaHHble, MoflydeHHble ocumanorpadomM,
COBMapatoT ¢ 2-6UTHBIM WeCTHaAUaTEPUYHBLIM YACAOM , 33A4aHHbIM Nonb3oBaTeneM. Mcnonb3ys 3Ty onuuio,
nosib30BaTeslb MOXET BbICTPO HAaWTWN CUTHas Nepefayn KOHKPETHbLIX MHTEPECYIOLWNX ero AaHHbIX.

(9) YcTtaHoBKa [daHHbIX

OH 6yaeT AeNCTBUTENEH, KofAa YCloBMEeM 3anycka sBAseTcs . [aHHble, ycTaHaBAnBaeMbIN
AnanasoH : 00 ~ FF (wecTHaguaTepmnyHoe yncno).TakKe ero MOXXHO YCTaHOBUTb C MOMOLLbIO
MHOrodYyHKLMOHaNLHOro perynaropa.

8.3.15CuHxpoHM3aums no curHany nportokosna I2C

CUHXpOHM3aLMsA NO AEKOANPOBAHUIO CurHana npotokona I2C 06bI4HO MCMOAb3yeTCa NpU NOAKIOYEHUN
MWUKPOKOHTpoO/siepa unm nepudepuinHoro obopyaoBaHus, a TakXe nepesanycka, BbIKIOYEeHUs, noTepwu
NOATBEPXAEHMS MM MO KOHKPETHOMY afpecy OT 3Toro obopyaoBaHus , Kaapy YTeHMs/3anmcyn 3HayYeHus
AaHHbIX OT Hero. OH WMPOKO NpUMeHseTcs B 06/1aCT MUKPOSNEKTPOHUKMN.

Bo BpeMs ncnosnb3oBaHUsa CUHXpoHM3auum no I2C Heob6XoAnMMO yCTaHOBUTb MCTOYHMKOM 3arnycka ogHy
N3 ABYX JINHUIA:

04Ha NMHUS — 3TO NocnefoBaTeNbHaa nepenayva AaHHbIX SDA,

Apyras — nocnegosaTesibHasa nepejada AaHHbIX (TaKTOBble curHasbl BpemeHun) SCL.

CBsA3b  OCYLUECTBMSIETCA 4Yepe3 CUCTEMY  «IMaBHbIM-NOAYMHEHHbIN», KOTOpas obecneunBaeTt
OBYCTOPOHHIOIO CBSI3b MEXAY T[/1aBHbIM M MNOAYMHEHHbIM KOMNbHOTEpOM. LuHa npeacraeBnsetr cobown
MHOXXECTBEHHYIO [/laBHYK LWWHY, KOTOpas npeaoTBpaliaeT MOBpeXAeHWe AaHHbIX NoCpeaCcTBOM
MeXaHU3MOB Ob6HapyXeHuUs KOHMIMKTOB M paspelleHnss KOHONMKTOB. CTOMT OTMETUTb, YTO LUMHA AAHHbIX
12C nmeeT aBe pa3psgHocTu agpeca: 7 6ut n 10 6uT, npnyem coBMmecTuMbl 10-6UTHbIE N 7-6UTHLIE agpeca,
KoTopble Heob6xoAMMO MCMosb3oBaTb B KOM6MHauwmn. Korga wwuHa npocrtavmBaer, obe NMHMKM uMeloT
BbICOKMI ypoBeHb. Koraa kakoe-nnbo yCTpOMCTBO Ha BbIXOAE LUWHbI UMEET HU3KUI YpOBEHb, 3TO NpMBOAUT
K TOMY, 4YTO CMIHaja LWWHbl CTAaHOBUTCA HMU3KMM, T. €. CUrHanbl HECKOJbKUX YCTPOWCTB SBNAKOTCA
«MPOBOAHBIMU U NOrMYECKUMU. DTO o0coboe formyeckoe COOTHOLIEHME SBNASETCS KAYOM K apbuTpaxy
WuHbl. MpoTokon TpebyeT, uTo6bI AaHHble SDA ocTaBanucb CTabunbHbIMK, NOKa ypoBeHb SCL Ha nuHuu
CMHXPOHM3aUNM BbICOKMW, M AaHHble 06blYHO nepeparTcs B dopme cTtapwero 6uta. 3TO NoOKasaHO Ha
PUCYHKE HUXE.

MSB-LSB MSB-LSB MSB-LSB
SDA I
| |
Start 1-7 bits  R/W ACK 1-8 bits ACK 1-8 bits ACK  Stop
Address Data Data

PucyHok 8.3.15

[Ons nepexoga B MeHK HacTpoWku 3anycka Haxmute kHonky [TRIG MENU|. Haxmute KHOMKy ,
4yTO6bI BbI6PATL TUN 3anycka M C MOMOLLbID MHOFOMYHKLMOHANbHOIo perynsaropa sbibepure @

[Ons nepexoaa BO BKIAAKM MEHIO HAaCTPOMKWM MCMOMb3YNTE KHOMKMU ..

[anee Heo6X04MMO yCTaHOBUTb :

ncroyHnk SCL,

UCTOYHMK SDA,

HanpasfieHve paboTsl,

ycnosue 3anycka,

anpec,

NaHHble.
(1)  YcTaHOBKa UCTOYHMKA AAHHbIX ANS IMHUM BPEMEHU Heo6xoanMo ycTaHoBUTb |CH1| vaun [CH2
B KayecTse TakToBoro exoaa I2C.
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(2) YcTaHOBKa WCTOYHMKA [AaHHbIX ANS JAWHUKM  nocnefoBaTesibHbiX  AaHHbIX , Heobxoanmo
ycTaHoBuTb |CH1| vnv |CH2| B kauecTBe TakToBOrO BXOAa I2C.

Tekywun BbibpaHHbI NCTOYHMK ByaeT oTobpaxaTbCs B NpaBOM BEPXHEM YI/ly 3KpaHa
(3) Pabouee HanpasfneHue AaHHbIX , BKIaakKa , OHO MOXET 6bITb YCTaHOBMIEHO Ha 3anwuchb,
yTEHWE WK Cry4daliHoe.

a. Write:| 6uT «yTeHMe/3anncb» yCTaHOBNEH — «3aMucb».

6. Read| 6uT «yTeHMe/3annCb» YCTAHOBJ/IEH «YTEHUE>.

B. ﬂ 6UT «yTeHne/3anncb» — YCTaHOB/EH «YTEeHME UIN 3anncb».
(4) JonycTuM BbI6Op CneayrLlmx yCioBMi 3anycka CUHXpOHU3aLmn :

3anyck,

nepesanyck,

OCTaHOBKa,

noteps NOATBEPXAEHMUS,

aApec,

OaHHble,

[aHHbIE U agpec.

a. -3anycK: OH 6yaeT reHepmpoBaTbCsa B MOMEHT Hayana, TO ecTb, korga SCL -HaxoauTcs Ha
BbICOKOM YpPOBHe, curHan SDA nMmeeT cnagatowmin GpoHT.

6. - nepesanyck: oH 6yaeT reHepupoBaTbCsa BO BpeMs nepesanycka, TO eCTb Noc/e curHana
3anycKka 1 4o ero oOCTaHOBKM CUIHana 3anyckKa nosiBASETCa CHOBa.

B. — OCTaHOBKa: OH 6yaeT reHepuMpoBaTbCA NpW NOsIBAEHWMM CTomoBoro 6uTta, To ecTb, koraa SCL
HaxoAUTCS Ha BbICOKOM ypoBHe, curHan SDA nepexoanT C HU3KOro YPOBHS Ha BbICOKUNA.

r. |Loss| - noTteps MNOATBEPXAEHMUA: KaxAblh pa3 nocne nepepayn 8 6ut mHdbopmaumm nosydaTento
AAHHbIX HE06X0AMMO OTNPaBUTb CUrHaN NOATBEPXKAEHMUS, KOTOpbIM aBnsdeTcs 6ut ACK Ha pucyHKe Bbllwe.
Korga SCL HaxoguMTca Ha BbICOKOM YpoOBHe, curHan SDA Huskuii. CurHan CuHXpoHusauum 6bypert
CreHepmpoBaH B MOMEHT BpeMeHun , korga curHanbl SCL n SDA B 6ute ACK MMeIT BbICOKMI YPOBEHD.

n. |lAddr] - anpec. CvrHan cMHXpoHU3aLUMK 6yaeT CreHepMpoBaH B MOMEHT BpEMEHU, eClM aZipec CBSI3M
CcoBMajaeT C agpecoM, 3aZaHHbIM Nosib30BaTesieM. DTO MOXET MOMOoYb H6bICTPO HAMTK agpec nepesauyn.

e. - JAaHHble. CurHan CuUHXpoHM3auuMm OyaeT creHepupoBaH B MOMEHT BpEeMEHW , Koraa
obHapy>XeHHble AaHHble paBHbl/60nblie/MeHblIe/He paBHbl 3adaHHbIM Mosib3oBaTenieM. 3Ta dyHKUMA
yAobHa Ana aHanusa AaHHbIX M No3BonsieT GUKCUPOBaTb aHOMasbHble AaHHbIe.

x. - agpec u gaHHble. CuUrHan CMHXpPOHM3aunn byaeT creHepupoBaH B MOMEHT BpPEMEHMU,
ecnn agpeca OAWHAKOBbI U COOTHOLIEHME AaHHbIX COOTBETCTBYET YCI0OBMSAM HACTPOMKKW BO BpeMs npouecca
nepepayn. OTO YCNoBMe MNO3BOASET Jerko peanusoBaTb [lpoTtokon I2C no ykasaHHOMY ajpecy W
npoaHanu3npoBaTb Nepeaadvy AaHHbIX.

(5) HacTpolika agpeca |Addr Set

a. YctaHoBKka wWupuHbl 6uta agpeca /Addr Mode .

Korga ycnoBmeMm 3anycka siBnsietcs BblboOp «agpeca» uam «agpec M AaHHble», wupuHa buta agpeca
AOo/MkHa 6bITb ycTaHoBAeHa Ha 7 uan 10 6uT , BKNagku |7bits| u |10 bits|.

6. YcrtaHoBka 3HaveHua Agpeca Addr (Hex)| - MmoxeT 6bITb ycTaHOBAeH B Anana3oHe ot 00 go 3FF
(wecTHaguaTepu4yHoe Ymco). Haxxmmte MHOroyHKLUMOHANbHYO pyyKy, 4TO6bl YCTAHOBUTb AaHHbIE.

(6) Data Set| - ycTaHOBKa AaHHbIX
a. YctaHoBKa wWupuHbl 6arTta AaHHbiX Data Bytes| .

Korga ycnoBmeM 3anycka siBNseTcs BbIOOp «ajpeca» WM «aapec W AaHHble», LWWPUHA KOHKPETHOM
ANVHbI 6aiiTa, AnanasoH MoXeT 6biTb 1 ~ 5, Bknaaku [1Byte |, 2Bytes|, [3Bytes|, l4Bytes|, [5SBytes .

6. YCTaHOBKa 3HauyeHus AaHHbIX Data (Hex) |, Mo MoxeT 6biTb YCTaHOBMEHbl B AMana3oH oT 00 Ao
FFFFFFFFFF (wecTHaguaTepuyHoe 4ucno). Haxmute MHOrodyHKUMOHaNbHbIA  perynatop, 4tobbl
YCT@QHOBUTb AaHHbIE.

B. YCTaHOBKa MacCKu AaHHbIX

Heobxo0aMMO yCTaHOBUTbL 3HAaYEeHUe Macku AaHHbIX, Hanpumep 255.255.255.0.

8.3.16 CnHxpoHM3aumMa No curHany nportokona SPI

CUHXpOHM3aLUMsA NO AEKOAMPOBAHWUIO CUrHana npoTtokona SPI ocyuwecTtenseTca no wabnoHy AaHHbIX
3aZlaHHOro poHTa.

SPI (nocnepoBaTenbHbIl NnepudepunHbli MHTEpdENC) No3BoOASET NocnefoBaTebHO NOAKAOYATb XOCT-
KOHTponnep Kk nepudepninHoMy obopyaoBaHMio. 3TO NOAHOAYNEKCHAs M CUHXPOHHAs KOMMYHUKaLWOHHas
WwuHa. O6bIYHO UCNONb3YETCA 4-X CUrHasIbHas CoeAMHUTENbHAasa INHAUA:

SCLK: TakTOBbI/ CUrHaN, reHepmpyeMbii MacTepoM;
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MOSI: BbIBOA OCHOBHbIX AaHHbIX, BBOA NOAYMHEHHbIX AAHHbIX;

MISO: rnaBHbIN BX0A4, NOAYMHEHHDbIM BbIBOA AAHHbIX;

CS: curHan BkatoveHus Boibopa umna oT BeAOMOro yCTPOMUCTBA.

NHutepderc SPI B OCHOBHOM WCMONb3YETCS ANS CUMHXPOHHOW MnocnenoBaTesbHOM nepefadn AaHHbIX
MeXAY XOCT-KOHTPOJ/UJIEPOM WU  HU3KOCKOPOCTHbIM nepudepuiiHbiM  obopygoBaHneMm (umnom). [loa
UMMOYNbCOM CABWIra XOCTa AaHHble nepeparTcsa nobwuTtHo, crapwwuii 6UT cnepean u c3agum sABNseTcs
Mnagwmm 6mtoM. NHTepdenc SPI WMpoKo MCNOMb3YETCs, NMOCKONbKY OH He TpebyeT aapecauumn aapeca
NOAYMHEHHOro YCTpOKCTBa, 4YTo obecneumBaeT NOSTHOAYMIEKCHYIO CBA3b, @ MPOTOKOA AOCTAaTOYHO MpPOCT.

Mepenaya npotokona SPI nokasaHa Ha criefyloweM pUCcyHke:

CPHA=0, the first edge sample, the second edge output

MOS T ] | [ ] | I | |

CPHA=1, the first edge output, the second edge sample

WS | 1 | | | | | | | |

PucyHok 8.3.16.

[ns nepexoja B MeHI0 HAcCTPOMKW 3anycka HaxmuTe kHonky |[TRIG MENU]. Haxmute kHonky F1,
4yTO6bl BEIGPATHL TWN 3anycka N C NOMOLLbLIO MHOFOMYHKLMOHANbHOIO perynsaTopa Bblbepute

[Ans nepexofa BO BKAAKW MEHIO HACTPOWMKM UCMOMb3YyNTE KHOMKM

(1) YCcTaHOBKa UCTOYHMKA AAHHbIX ANS TUHUN BPEMEHU HeobXxoaMMO YyCTaHOBUTb |CH 1| nnm |CH2| B
KayecTBe TaKTOBOro BXxoAa curHana gekogmposaHus 12C.
(2) YcTaHOBKa WCTOYHWMKA [AaHHbLIX ANA JIMHUK , Heobxoammo yctaHoBuTb CH1 umnm CH2 B
KauvecTtse Bxoaa MOSI curHana aekoanposaHus SPI.
(3) YcTaHOBKa WCTOYHWKA AaHHbIX A8 JNUHUK , Heobxoammo yctaHoBuTb CH1 wnn CH2 B
kayectBe Bxoga MISO curHana gekoampoBaHus SPI.
(4) YcTaHoBKa MonsipHocTH nuHun SCL , Bknagka [SCLK Polarityl,

OHa MOoXeT 6bITb YCTaHOB/IEHA Ha HapacTawLwWun GpoHT, cnagarowmnin GpoHT.

a. Hapactatowmnin dpoHT: cpabaTbiBaeT No HapacTalweMy (PpoHTY TaKTOBOrO CUrHana.

6. : cpabaTbiBaeT No 3aAHeMy (PPOHTY TaKTOBOro CMrHana.
(5) YcTaHoBKa MOMsipHOCTM NMHUM MOSI , Bknagka [MOSI Polarity|

OHa MOXeT yCTaHOBUTb Ha MOJIOXUTENbHY/0TpULaTeNlbHY0 NOASPHOCTb.

a. MonoXuTenbHbIN: paBeH 1, ecnuM CUrHan yCTaHOBKM MpeBbILWAET MOporoBoe 3HadeHue, B
npotnsHoM cinydyae — 0.

6. [OTpMuaTenbHbIii | : paBeH 1, ecM cMrHan HaCTPOIKN MeHbLLE MOPOroBOro 3HaUYeHWs, B MPOTUBHOM
cnydae — 0.
(6)  YcTaHOBKa NOMASIPHOCTY AMHUM MISO , Bkiaaka MISO-Polarity|

OHa MOXeT yCTaHOBUTb MOAOXUTENbHYIO/0TpULaTENbHY0 NOASPHOCTb.

a. MoNoXWUTENbHLIN: paBeH 1, ecnn CUrHan yCTaHOBKW MpeBbIWAeT NOpPOroBoe 3HayeHue, B
NpoTMBHOM cny4yae — 0.

6. oTpuUaTeNbHbIN: paBeH 1, ecnn curHan HacTpPOMKW MeHbLUe MOPOroBOro 3HayeHwus, B
NpoTMBHOM cny4yae — 0.

(7) YcTtaHoBKa nopsaka nepegaydun 6uta
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MNMocnepnoBaTenbHOCTb 6MTOB onpepenseT, 6yaeTt nu 6UT gaHHbIX curHana nportokona SPI nepebiM (MSB)
unn nepsbiM (LSB).

a. MSB:| cHauana nepeaarTCcs AaHHblIe BbICOKOIo nopsiaka

6. LSB|: cHayana nepenatoTCcs AaHHble Maglero nopsiaka.

(8) YcTaHOBKa WMPUHbI Kagpa B CUMBOJIbHOW CTPOKeE , BKJ‘IaI[Ka

YCTaHOBUTE LWWUMPUHY KaXaoro Kaapa curHana nportokona SPI, koTopas MOXET HaxXoAUTbCS B AMana3oHe
oT 4 no 32.

(9) YcnoBus 3anycka CMHXpOHM3auum no SPI nmeet gBa Tvna.

a. Bpems oxuaaHus [0 Hayana OTCNEeXMBAHUA fOaHHbIX M AaHHble . CurHan
CUHXpOHM3aumMn 6yaeT CreHepupoBaH Ha rpaHuue, rae ypoBeHb MNepexoauT C HeAeWCTBUTENbHOrO Ha
aKTUBHbIN.

6. BpeMms oxuaaHus 00 Hadana OTCAeXMBAHMSA AaHHbIX TONbKO. CMrHan cuHXpoHusaumun byaer
CreHepMpoOBaH B Hadane HOBOro CerMeHTa AaHHbIX NOC/ae 3a4aHHOro BpeEMEHN OXUAAHUS.

(10) YcTaHOBKa BpeMs OXWAaHus, BKaaKa

CyeTumKk BpeEMEHM OXWAaHWSA BefeT noacyeT, Korda AaHHble SCK He KW3MEeHseTca, M onpenensert,
nMpeBbIlIAeT JIM 3HAYEeHMEe CYeTYMKa 3adaHHOEe 3HadyeHue Ha gencrteutenbHoM dpoHTe SCK. Ecnm OHO
npesbillaeT, oHO 6yaeT creHepuMpoBaHO Ha AencTBUTenbHOM ¢GpoHTe. CueTumk 6yaeT oumweH, Koraa
Kakabli pOHT TaKTOBOro MMnyJsbca 6yaeT gencrBnTenbHbiM. Junana3oH MoXeT 6biTb ycTaHOBNEH Ha 80 HC
~1c.

(11) YcTtaHoBKa konundyectea 6ut B Kagpe , Bknagka Datalen |, KOTopoe MOXeT HaxoAuTbCH B
AuanasoHe oT 1 go 32.
(12) YcTaHOBKa 3Ha4YeHUs AaHHbIX TMHUK nepeaadn MOSI Data

YcTaHoBKa 3Ha4yeHus aaHHbix Data (Hex) , 3HayeHuss moryT ObITb yCTaHOBNEHbl B Agnana3oH ot 00 ao
FFFFFFFFFFFFFFFFFFFFFFFFFF (wecTHaguaTepmyHoe 4ncrio). Haxmmnte MHOro@yHKUMOHANbHbINM perynsaTtop,
4yTO6bl YCTAHOBUTb AAHHbIE.

8.3.17 CuHxpoHusaumsa no nporokony CAN

[Ons nepexoga B MEHK HACTpPoMkM 3anycka CuHxpoHuzaumsa no npotokosy CAN HaXMuTe KHOMKY

||TRIG MENU.|| HaxxmMute KHOMKY , ytobbl BblIOpaTb TUN 3anycka VI C NOoMOoLWbIo
MHOrO(YHKLMOHANbHOIo perynsatopa Bbibepute

[nsi nepexoAa BO BK/AAKM MEHIO HACTPOMKN UCMOMb3YNTE KHOMKM .

(1) YcTaHOBKa UCTOYHWKA AaHHbIX . BK/ajka e
HeobxoauMo ycTaHoBuTbL [CH1 unu [CH2| Tekywmit BbIGpaHHbI UCTOUHWMK 6yAeT 0To6pa)aTbCs B NMpPaBoM
BEpPXHEeM Yy 3KpaHa.
(2) YcTaHOBKa Tuna curHana, Bknaaka

YCTaHOBUTE TUMN BXOAHOM OT UCTOYHMKA TOoKa M3 cneayowmx BapnaHToB :

a. |CAN_H)| -curHan nMHun nepegaym AaHHbIX BbICOKOrO YPOBHS ,

6. |CAN_L. -curHan nnHuM nepeaadu AaHHbIX HU3KOro YPOBHS

(3) QonyctnmM BbIGOp CneayoWwmMx YCNOBMIM 3anycka CMHXpoHU3aumu no npotokony CAN:

e [0 Havany Kagpa,

no Kaapy AaHHbIX,
no yaaseHHoMY Kaapy,
rno Kagpy owmnbkn,
rno Kagpy neperpyskm,
rno naeHTudunkaTopy,
Nno AaHHbIM,
no MAEHTUMUKATOPY U AAHHbIM,
Mo KOHUY Kaapy,
no notepe noATBEPXAEHUS
no owunbkm BCTaBkn BUTOB.

a. HauanbHbin Kaap: CUrHan cuHxpoHusauuu no npotokony CAN reHepupyeTcs Mo CTapTOBOMY
6uTy Kagpa AaHHbIX.

6 Kagp AaHHbIX: curHan cuHxpoHusaumm no npotokony CAN reHepupyetcs npu
coBnafeHnu Kagpa AaHHbix ¢ curHasnom CAN.

B. |RemoteFrame| YpaneHHblt Kagp: curHan cuHxpoHusaumm no npotokony CAN reHepupyetcss no
yAaneHHoOMy Kaapy.

r. Owwunbka kagpa: curHan cuHxpoHusaumu no npotokony CAN reHepupyeTcs no Kaapy
ownbkun curHana CAN.
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a. lMeperpy3ska kagpa: curHan cMHXpoHusaummn no npotokony CAN reHepupyeTcs no kKaapy
neperpyskn curHana CAN.

e. NaoeHTudumnkaTop: CurHana CUMHXpoHM3aumm no npotokosy CAN reHepupyeTcs Mo Kagpy AaHHbIX,
COOTBETCTBYHOLLEMY YKa3aHHOMY MAEHTUPUKaATOPY .

XK. JaHHble: curHan cuHXpoHmsaumm no npotokony CAN reHepupyeTcsas Mo Kagpy AaHHbIX,
COOTBETCTBYHOLWEMY YKa3aHHOMY wuaeHTudukatopy // ( Kagp A[aHHbIX W yAaneHHbId Kaap WMeKT
naeHTudmKaTop, Kaap AaHHbIX UMEET AaHHble, YAaNeHHbI Kaap HE UMEET AaHHbIX.)

3. NaeHTUdUMKaTOp M AaHHbIe: CUIFHaNM CUMHXPOHM3auum no npotokony CAN reHepupyeTcs no
Kagpy AaHHbIX, COOTBETCTBYHOLEMY YKa3aHHOMY MAEHTUUKATOPY.

n. End KoHeL, kagpa: curHan cuHxpoHusauum no npotokony CAN reHepupyeTcsa B KOHUe Kaapa
curHana.

K. MoTeps noATBEpXAEHUSA: CUrHanM CUHXpoHu3auum no npotokony CAN reHepupyeTca npu
NnoATBEPXAEHMW NoTepu curHana.

n. |BitError - Owwnbka BCTaBkn 6uTa B Kaap , TpebywoweMm O6UTOBOro 3anosIHEHWUSA: CUTHan
cuHXpoHmsaumnm no npotokony CAN reHepupyetrcs npu HenpepbiBHOM ob6HapyXeHunm owmnbkm cC B
Konu4yectee 6 6uT.

(4) HacTtpoika naeHtndukatopa, Bkiagka
HeobxoomMMo NpoBeCcTM HACTPOWKY A8 UCMOMb30BaHMUS B YCNOBUSAX . , cneayowmx
napameTpoB:
e (dopmaT Kaapa,
e unaeHtudukaTop,
e HanpasneHue.
a. dopMaT Kagpa: MOXHO YCTaHOBUTb Kak:

Base| ctaHaapTHbIV dopmMar,
Extended| pacwwupeHHbin ¢dopMmaT , AnanasoH 3HaA4YeHU uaeHTudukatTopa ANa pasHbiX GopmaToB
Kagpa pasnn4yeH.

6. NaoeHTudunkatop: 3HayeHue MoXeT OblITb YycTaHoBreHo B npegenax O000~7FF wu
00000000~ 1FFFFFFF.
B. HanpaBneHune: nMmeet cregylowne 3HadeHns:

. 3anucb: curHan cuHxpoHmsaumm no npotokony CAN reHepupyetca , koraa 6ut

YCTaHOBJIEH B COCTOSIHME «3anuncb».
J YTeHue: curHan cuHxpoHusauum no npotokony CAN reHepupyetcs , Koraa 6wt

CTaHOBJIEH B COCTOSIHUE «YTEHME>.
. 3anncb UKW YTEeHWEe: CUrHan CMHXpPOHM3auum no npotokony CAN reHepupyeTcs ,
Korga 6uT yCcTaHOB/IEH B COCTOSHUE «3aMncCb UAU YTEHUE>,
(5) HacTpolika gaHHbIX
Heo6x0AMMO MPOBECTU HACTPOIKY ANS UCMOMb30BaHWS B ycnoBusix . Data |, ID&Datal cneaytowmx
napamMeTpoB:
e nnuHy 6anTa,
e  [aHHbIX.
a. OnunHa 6ariTta: Konnyectso 6anTOB AaHHbIX, MO KOTOPbIM 3anyCcKaeTcss CUrHaa CUHXPOHM3aLUumn
, MOXeT 6bITb YCTAaHOB/IEHO B gmManasoHe oT 1 40 8, Bkiagku @ @ ’ @ ’ @,@ @ /7,
6. [aHHble: 6aiT faHHbIX, N0 KOTOPOMY 3amnyCKaeTCs CMrHan CMHXPOHM3aunun , , KOTOPOE MOXeT
6bITb ycTaHoBNeH B gnana3oHe 00 ~ FFFFFFFFFFFFFFFF.
(6) CKkopocTb nepenauun gaHHbix (6UT/C) : CKOPOCTb Nepeaayn NocneaoBaTeNbHbIX AaHHbIX LWWHbI
CAN Bblbupaetca us 3HadeHun: 10 k, 20 k, 25 k, 31,25 k, 3,3 k, 37 Kk, 50 K, 62,5 k, 68 266 Kk, 83 k, 92
238 k, 100 k, 125 k, 153 k, 250 k, 400 TbIC., 500 TbIC., 800 ThIC., 1 M M ONpepenseTcs Nosib3oBaTesieM.
Monb3oBaTenb MOXET BBECTM COBCTBEHHOE 3HAa4YeHMe CKOPOCTWM mepegayvn AaHHbIX, BKNaaka

8.3.18 CuHxpoHmu3sauma no nporokony LIN

Ona nepexoga B MeHIO HACTpoMku 3anycka CUMHXpoOHM3auusa no npotokony LIN Haxmute KHOMKY
||TRIG MENU.|| Haxxmute KHOMKy , ytobbl BbIGpaTh TMN 3anycka M C noMoulbio
MHOrodyYHKLMOHANbHOro perynsartopa Bbibepute

[Onsa nepexoaa BO BKIAAKM MEHIO HAaCTPOMKM UCMOMb3YNTE KHOMKMU
(1) YcTaHOBKa UCTOYHWKA MHMOpPMaumKn, BKIagka
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Heo6xoaumo yctaHoBUTb |CH1| mnu |CH2| .Tekywuit BbiGpaHHbIi UCTOUHMK 6GyneT oTobpaxaTbCsi B
NnpaBOM BEPXHEM YI/ly 3KpaHa.
(2) YcTaHOBKa NONSIPHOCTM BXOAHOrO CUrHana , Bkiagka -

Heob6x04MMO yCTaHOBUTb HOPMabHYHO /O6paTHYO NONSIPHOCTD.

a. |Positive MonoXuTeNbHbIN: paBeH 1, ecin cUrHan yCTaHOBKM MMeET BbicOKOoe =1 3HaueHue.

6. Negativel oTpuuaTenbHblii: paBeH 0, €CNM CUFHAN YCTAHOBKM MMeeT 06paTHOe 3HayeHMe BbICOKOoe
=0.
(3) Bbibop Bepcum npotokona LIN , Bknagka [Version|, MoxeT 6blTb yCTaHOB/ieHa Ha @, @m
NHYIO.

(4) CkopocTb nepenayn aaHHbIX (6UT/C) : CKOPOCTb Nepeaavn NocneaoBaTeNbHbIX AAHHbIX LLWHbI
no npotokony LIN Bbibupaercsa m3 3Hauenmn 1,2k, 2,4k, 4,8k, 9,6k, 10,417k, 19,2k vnn onpeaensietcs
nosib3oBaTesieM, BKaaKa .
(5) ID Parity| BknloyeHne 61Ta YeTHOCTU MHAEHTUPUKATOPA , OH MOXET 6bITb YCTAHOBMIEH B 3HAYEHMeE:
. «fa», BKJIlo4aeTcs 6UT YEeTHOCTM B UAEHTUUKATOP;
INO| «HeT», He BK/IlOYaeTCs 6UT YETHOCTU B MAEHTUDUKATOP .
(6) Jonyctnm BbI6Op Cneayrowmnx yCcioB1Mn 3anycka CMHXpoHU3auum no npotokony LIN:
e naeHTudukaTopa,
e [aHHbIX,
e naeHtudmkaTopa un AaHHbIX,
e Kaapa npobyxaeHus,
e Kaapa CHa
e Kaapa owmnbku.
a. @ - CuHXpoHM3auMA: CUrHan CuUHXpoHum3aumm no npotokony LIN reHepupyetcs npwu
ObHapy>XeHUn cMrHana CUMHXpoHM3auun.
6. E NaoeHTndunkaTop: curHan CMHXpoHm3aumu no npotokony LIN reHepupyeTtcs nmo cton 6uty, ecnu
naeHTMdmKaTop Kaapa paBeH 3a4aHHOMY.
B. mﬂ [aHHble: curHan cMHXpoHm3aumu no npotokony LIN reHepupyeTcsa , ecnm AaHHble BbIGOPKK
no npotokosy LIN cooTBeTCTBYIOT AaHHbIM HAaCTpOeK nosib3oBaTesns.
OTO MOXET NoMoYb 6bICTPO HAWTK KOHKPETHbIE AaHHbIE NepefaBaeMoro CUrHana, Kotopble NHTepecyoT
nonb3oBaTens.
r. NaoeHTudmnkaTop n AaHHbIE: CUTHaN CMHXPOHM3aumu no npotokony LIN reHepupyetcs ,
€eCc/nv AaHHble N naeHTMdurKaTop Kagpa paBHbl 3a4aHHbIM.
A. WakeupFrame| Kagp npobyxaeHus: curHan cuMHXpoHusaummn no npotokony LIN reHepupyeTcsa no

Kagapy npobyxaeHuns curHana.
e. [SleepFrame] Kagp cHa: curHan CUMHXpoHM3auumm no npotokony LIN reHepupyetcsa no kaapy
CUrHana cHa.

XK. Kap,p OWKNBKU: CUrHanN CUMHXpOHM3aumm no npotokony LIN reHepupyeTcs no kagpy ownbku ,
KOTOpbIX BKAOYaeT B cebsd owunbky CUMHXpoHM3aumu, owmnbKy UYETHOCTU uaeHTUdUKaTopa UYeTHOCTU WU
OWNBKY KOHTPOJIbHOM CYMMbl.

(7) HacTtpoinky mnaeHtudukatopa ID Heob6xoaAMMO NpoOBECTU ASS UCMONb30BAHUSA B YCNOBUAX . n
no cneayowmm 3Ha4eHnsam naeHtudukaTopa :
e ecnn Ana naeHTudukaTopa, BKIOYAKOLWEro NPOBEPKY YETHOCTWU, YCTaHOBMIEHO 3HaudeHue @
«fa», AomanasoH naeHTudurKaTopoB MoXeT bbITb YCcTaHOBNeH B npegenax 00-FF,
e ecnu Ang unaeHTuduKaTopa, BKKOYAKOLWEro npoBepKy YeTHOCTU, YCTaHOBMIEHO 3HadeHune
«HeT», AManasoH naeHTUUKaTopoB MOXET 6bITb yCcTaHoB/eH B Npeaenax 00-3F.
(8) HacTpoiiky AaHHbIX HeO6XOAMMO MPOBECTU AJIS UCMONb30BaHWUs B ycrnoBusix [Datal v [ID&Datal no
cnepywwmnM napaMeTpam:

a. OnvHa 6anta : ycTaHoBMUTe KonuyecTso 6anTOB AaHHbIX , BKIaaKa , N0 KoTopbIM 6yneT
3anycKaTbCs CUMHXPOHM3auUmMs, B Anana3oHe oT 1 o 8.

6. JaHHble: ycTaHOBUTE AaHHble, BKNaAKa , NO KOTOpbIM ByAeT 3anyckaTbCa CUMHXPOHM3AUMS , B
ananasoHe 00 ~ FFFFFFFFFFFFFFFF.

(9) HacTtpoiky owmnbkn, Bknaaka , HeobxoaAnMo NpOBECTU A/ UCMONb30BaHNSA B YCNOBUSAX
, KOrga ycnoBmeM 3anycka CMHXpOHM3auMn Mo cneayrwmm napaMeTpam:

CUHXpOHM3auUmA,

npoBepkKa YeTHOCTU naeHTudunkaTopa

KOHTpOJibHas cymma.

. [ISync CnHxpoHu3aumnsa: owmbka CUHXpPOHU3aLUK
. ID Parity| MpoBepka 4YeTHOCTU naeHTUGUKaTopa: owmnbka NpoBEPKN YETHOCTM naeHTudukaTopa
B. Checksum| KoHTponbHasa cymma: ownbka 3Ha4YeHUS KOHTPOSIbHOW CYMMbl
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(10) YcTaHoBKa OTO6paXKeHUs AJIMHbI aHHbIX B MEHIO HacTpoek , Bknaaka DataLength|:
e ecnu BbiGpaHo [YES| «aa», MeHIo AnMHbI AaHHbIX OToBpaXxaeTcs,
e Bbibepute |NO |«HeT», MeHI0 A/IMHBI AaHHbIX HE ByeT 0To6paXaTbCs.

(11) YcTtaHoBKa ANWHbI AaHHbIX , Bkiagka |DataLenght , MO KOTOpbIM byAeT 3anyckaTbCs
CUHXPOHU3aLus, B aManasoHe oT 1 o 8, 3To AEeCTBUTENBHO TOIbKO ANS AJIMHBLI AAHHbBIX HAaCTPOMKK «Aa».

8.3.19 [lekoaMpoBaHMe nocsiegoBaTesibHbIX NPOTOKOJ/IOB

MpOTOKONBHOE AeKoAMpOBaHME — 3TO OCHOBA aHasau3a MNpOTOKONOB, KOTOpPOEe MOXET MpeaocCTaBuTb
nHdopmauno 06 owmbkax nepegadn NPOTOKOA0B B Buae Tabnuubl Ha akpaHe gucnnes. Ocumnnorpadebl
cepun AKMIMN 4115/1B npenocCtaBnsatoT BO3MOXHOCTb OCYLECTBAATb MPOTOKONbHOE AeKoAMpoBaHue
CWUrHanoB ABYX LWMWH, KOTOpble MoAalT CurHan Ha adanorosble kKaHanbl (CH1 wn CH2). CraHgapTHble
MPOTOKOJbl paccMoTpeHbl Bbiwe - I2C, SPI, RS232, CAN, LIN.

KHonka nepe/J,Heﬁ naHenn an6opa NO3BOISIET BOUTU B MEHIO U YCTaHOBUTb AaHHbIE ANA

AEeKOANPOBaAHMS NpOTOKoONa:
e COCTOSIHME LUUHBI,
e (dopmaT oTObpaxeHus,
e CMKUCOK cobbITUMA,
e pacnonoXxeHwe NpeacrtaB/eHus Ha AucCnnee.
Onsa nepexona B MEHIO HACTPOWMKM UCMNONb3ynTe KHOMkK F1..F5 .
.OCTOFlHVIe LWNHbI: BKmoqua nnm Bbleoqua lUMHA AeKoAMPOBaHMS.
. Type| ®opmaT oTobpaxeHuns dopmaTa AEKOANPOBAHUS:

ex| WecTHaALaTEPUYHDbIN,
%:J DECATUYHBIN,
Bin| ABOMYHbIN
ASCII B kopax ASCII.
B. Event] Cnvcok cobbiTuii AekoavpoBaHusi 6yayT oTobpaxaTbcsi B dopmaTe Tabnvubl , rae
npeacTaBfieHbl:
e [eKoAMpOBaHHble NapaMeTpbl B CTPOKe AAHHbIX,
e COOTBETCTBYHLLUNIA HOMEP CTPOKM,
BpeMms,
AaHHble
e [aHHbIE YEeTHOCTH,
KoTopas no3sonsetr Habnwgate 3a 6osiee NpoAOIXKUTENbHBIN MHTEpPBas BO BpeMeHU, 4YyeM 3To 6biio
BO3MOXHO npwn HabntogeHnm 3a akpaHoM .CocTosiHMe nnm
r. , BepTnkanbHoe nonoxeHue: rno3sonseTr naMmeHuTe nsobpaxeHme WnHbI C FOPU30OHTaSIbHOIO
Ha BepTUKasibHOE, C MOMOLLbID MHOrOYHKLMOHANBLHOIO perynsaTopa, KOTOPblIi MOXHO YCTaHOBUTb B
nonoxeHue - 160~160.
A. Onsa Bbibopa AekoampyeMoro npoToKosia B MEHI0 HAaCTPOMKM 3anycka CMHXPOHM3aumu
., 4UTob6bl BbIBpaTb TUN 3anycka [Type M C MOMOLbIO MHOMOYHKLUMOHaNbLHOro perynatopa Bblibepute I2C,
SPI, RS232, CAN, LIN , nanee |DecodeDataSave| , nanee [Input name], aanee
MpuMmeuaHune: B npeactaBneHHbIX AaHHbIX AEKOAMPOBAHUS MPOTOKOSIOB MPUMEHSAIOTCA COKpalleHus ,

Hanpumep ans npotokona I12C umetotcs 3Haku READ 1 WRITE, BMeCTO HMX UCMOMb3YHOTCA COKpaLLeHHble
Ruw.

IO o

8.4 ABTOMaTMUyeckue usMepeHus

ABTOMaTM4YeCKME M3MEPEHUS - 3TO NpeABapuTeNlbHO 3anporpaMMMpOBaHHbIE Mpoueaypbl U3MEpPEHUS,
COKpalllalllne onepauun Mo HacTpOMKe KYpPCOPOB B CTaHAAPTHbIX CUTYyaUUsAX, TakKUX KakK W3MepeHus
BPEMEHM HapacTaHus, cnaga, aMnanTyabl MUK-NMUK U T.4.

ABTOMaTMYeCKOE W3MEepeHue BK/OYaeT B cebsa aBTOMAaTUYeCKOE W3MepeHWe BCeX MapaMeTpos,
n3MepeHue onpeaensieMbix MoNb30BaTeNEM MapaMeTpoB, CTAaTUCTUKY U3MEPEHUSA OMpeaenseMbiX
Nnosfib30BaTENEM MNapaMeTPoB, LUMEPPOBOM U3MEPUTENb HANPSAXEHUS, UHANKATOP U MHAMKATOP Bbibopa

ABTOMaTMyeckMe WU3MEpEeHMs PpeKOMEHAYETCA MWCMoNb30BaTb MPU  aBTOMATUUYECKUX BbIYUCNEHUAX
napaMeTpoB CWUrHana ocuunnorpaMm. KWMeeTcs BO3MOXHOCTb BbIMOMHEHUS W3MepeHuid, oblux Ans
HECKOJIbKMX OCLM/IOrpaMM, C OJIHOBPEMEHHbIM BbIBOAOM.

ABTOMaTM4YeCKOE W3MepeHue BK/OYaeT B cebs aBTOMAaTUYECKOE W3MepeHue BCeX MapaMeTpos,
M3MepeHue onpedensieMbix MOMb30BATENEM MapaMeTpoB, CTAaTUCTUKY W3MEPEHUS  OMpeAesneEMbIX
Nnofib30BaTeNEM MNapaMeTpoB, LM(POBOI U3MEPUTENDb HAMPSXKEHNS, MUHAUKATOP U MHAUKATOP Bbibopa.
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8.4.1 Hacrtpoiika napaMeTpoB

Ocunnnorpad cepun AKUN 4115/1B MoXeT aBTOMaTU4YeCcKn uaMepsaTtb 36 BMAOB napaMeTpoB. OHO
BK/ItOYaeT B cebs HanpsXXeHne, BpeMS 1 npoyee.

KHonka |MEASURE |Ha nepenweit maHenu npu6opa npeaHasHaueHa , 4To6bl aKTMBMPOBATb MEHIO

HaCTPOMKN M3MepeHui. PaboTtaeT BMecTe ¢ MHOFOMYHKLMOHANbHbIM PErynsaTopom ||MULTIPURPOSE|| ans
6bicTporo Bbibopa napameTpa ans naMmepenus. Pesynbtat Boibopa oTob6paxkaeTcsl B HMXXHEN YacTu 3KpaHa.

[nsa nepexoAa B MEHIO HAaCTPOMKM UCMOMNb3YNTE KHOMKMU

® ABTOMATUYECKNE U3MEPEHNSA aMIIUTYAHbIX NapaMeTpoB
{ Overshoot )

(Vmax) r\-’.

{Viop)

([ Vamp )}
(Vpp)
(Vhase)
| v

{(Vmin)

T

{ Preshoot )

PucyHok 8.4.1.

Mpnbop obecneumsaeT cneaywwme TUMbl aMOAUTYAHbIX W3MepeHun, 0O6O3Ha4YeHUe WU3MepeHUs Ha
avcnnee nmeeT craeayowmmn Bug :

Bknagka MapameTp
MeH10
Max V max - MakcumMmanbHoe HanpsikeHue -pas3HOCTb 3HA4YeHUs OT CcaMow
BbICOKOW TOYKW CUrHana go Hyneeoro noteHumana (GND).
Min Vmin- MuHMManbHOe HanpsiXkeHue - pa3HOCTb 3HAYEeHUSA OT CaMOW HU3KOW
TOYKM CUrHana Ao Hynesoro noteHumana (GND).
High Bbicokoe (Ha puc overshoot) : nonoXxuTenbHbIN BbIBpOC Ha ppOHTE MMNyJibCa

— oTHoweHne (Vmax-Vtop)/Vamp. 3HauyeHue HanpshkeHuss OT BeEpXHeN
NJI0CKOM BEpLUUHbI A0 Vmax.

Low Huskoe: (Ha puc preshoot) : oTpuuatenbHbin Bblbpoc nepes GPOHTOM
uMnynbca - oTHoweHue (Vmax-Vtop)/Vamp. 3HauyeHme HanpsxeHusa oT
HM3KOM NNOCKOM BepLlnHbl Vmin .

Middle CpenHee apudMeTMyecKoe 3HadyeHue HanpsikeHus Max u Min curHana, Ha
3KpaHe NoJIoBUHA aMMINTyAbl.

Pk-Pk Vpp-lNnkoBoe 3HauveHue: : Vmax-Vmin -3HavyeHue Hanps>XeHus OT camok
BbICOKOW TOYKM A0 CaMOW HU3KOM TOYKM (DOpPMbI CMrHana.

Ampl Vamp-AMnanTygHoe 3HadeHue: M3MepeHne pasHOCTU Mexay YCTOSBLUMMCS

MakcuManbHbIM U YCTOSABLUMMCA MUHUMaNbHbLIM 3HaYeHUAMU GOpMbl CUrHana
HanpsixxeHne cBepXy BHU3 (pOpMbl CUrHana.

Mean CpegHsas aMnNnmMTyAa 3HaYeHUsl HaNpsXXeHUsa Ha KpaHe.

CycMean : | CpegHas amnauntyga cMrHana 3a oAvH nepuoj .

RMS CpeaHekBagpaTuyHoE 3Ha4YeHne Hanps>XeHus : 3ddPeKTUBHOEe 3HavYeHme.
CycRMS CpegHekBagpaTUyHoOE 3HaYeHNEe Hanps>KeHus 3a O4MH Nepuoa.

AC RMS CpenHekBagpaTMyHOE 3HayeHne — 3TO opMa BOJIHbI , U3 KOTOPOM yaaneHa

NOCTOAHHAA coCTaBidollas.
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@ ABTOMaTU4YECKNE N3MEPEHUS BPEMEHU N BPEMEHHbIX 3a4epXeK

{RiseTime) (FallTime)
I I

S0

0%

4+—— (+Width) ——p—— (-Width] ——

PucyHok 8.4.2

Mpnbop obecneunBaeT cneayroLme Tunbl U3MEPEHNI BPEMEHHbIX 3a4epXeK U 0603HauYeHne n3MepeHmns
Ha Aucnnee nMmeet cneayowmn Bug :
[Onga nepexona B MEHIO HACTPOMKM UCMONb3ynTe KHonku F1..F5.

Bknapka MapameTp

MeH1O

Period Mepuoa: BpeMsa Mexay ABYMS nocnenoBaTeibHbIMU POHTaMM OAMHAKOBOW
NONSPHOCTM MOBTOPSAIOLWErocs CUrHana.

Freq YacToTa: 4yactoTa NOBTOPEHUS CUrHana, BenanymHa, obpaTtHas nepuoay.

Rise Bpema HapacTaHus wuMmnynbca: Bpems, HeobxoauMMoe AN yBenudeHus
amnantyabl curHana ¢ 10% go 90%.

Fall BpemMs cnaga wMmnynbca: BpeMs, HeobxoauMMoe Ans NageHus amnnauTyabl
curHana ¢ 90% go 10%.

RiseDelay 3ajepxKa HapacTaHus: BpeMs 3a4epXKW Mexay ABYMS HapacTalowmmu
(dpoOHTaMM NEPBUYHOIO U BTOPUYHOIO CUTHAIOB.

FallDelay 3ajepxKKa cnaja: BpeMs 3a4epXXKu Mexay AByMS cnajarwmMmu poHTamu
NepBMYHOINo N BTOPUYHOIO CUrHasOoB.

+Width ONVTeNnbHOCTb NONOXUTENBHOIo UMnyabca npu amantyae 50%.

- Width ONTEeNnbHOCTb OTpULUAaTENbHOrO nMnyabca npu amnantyae 50%.

FRFR BpemMss OT nepBoro Hapacrtawuwero @poHTa WCTOYHMKA 1 [0 nepsBoro

HapacTatouwero GpoHTa MUCTOYHMKA 2; NPU HANTNYUKN HECKOSIbKMX (DPOHTOB
CUrHasa U3MepsTCs BPEMEHHbIE NapaMeTpbl KpanHUX 1eBbiX HPOHTOB
FRFF BpemMss OT nepBoro HapacTtawwero ¢@poHTa WCTOYHMKA 1 [0 nepsBoro
cnagawoowero GpoHTa WUCTOYHMKA 2; MNPU HaJlM4YUM HECKOSIbKMX (POHTOB
CUrHasa U3MepsTCs BPEMEHHbIE NapaMeTpbl KpanHUX eBbiX MPOHTOB

FFFR BpemMsa oT nepBoro cnagawuwero ¢@poHTa WUCTOYHMKA 1 [0 nepsoro
HapacTatowero dpoHTa UCTOYHMKA 2

FFFF N3MepeHne BpeMeHW OT NepBOro crnagatowero GppoHTa UCTOYHMKaA 1 Ao
NnepBoro cnagawuiero ppoHTa UCToOYHMUKA 2

FRLF Bpema oT nepBoro Hapacrtawwero ¢ppoHTa UCTOYHMKaA 1 A0 nocnegHero
cnagawouwero dpoHTa UCTOYHMKA 2

FRLR BpemMsi oT nepsBoro Hapacrtawwero ¢dpoHTa MCTOYHMKA 1 A0 nocnegHero
HapacTatowero dpoHTa UCTOYHUKA 2

FFLR Bpema oT nocnepgHero cnagatowero poHTa MCTOYHMKA 1 A0 nocneaHero
HapacTatwero dpoHTa NCTOYHMKA 2 NCTOYHMKA 2

FFLF Bpema oT nocnepgHero cnagatowero poHTa MCTOYHMKA 1 A0 nocneaHero

cnagawouwero dpoHTa

@ ABTOMaTU4eCKNE N3MEepEeHNsa NnapaMeTpos , BbI6VIpaEMbIX NnoN1b30BaTENIEM
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Mpnbop obecneumBaeT Apyrve TuNbl W3MepeHWUn, Ob6O3HayeHMe Wn3MepeHust Ha aucnsee
cneaywoumnn Bma,
Ons nepexoda B MEHIO HAaCTPOMKKM MCNonb3ynTe KHomnku F1..F5.

MMEET

Bknagka MapameTp

MeHI0

+Duty MonoxutenbHas CKBa>XHOCTb cCuUrHana OTHowWweHne LWMPUHbI
MOIOXKUTENIbHOIO MMNYJibCa K Nnepunoay.

-Duty OTpuuaTtenbHas CKBa>XHOCTb curHana. OTHoweHune WNPUHDbI
OTpUUATENbHOIO MMNYyJ/bCa K nepuoay.
MonoxwutenbHbln BblIBpoC Ha GpoHTe wuMmnynbca .OTHOWEHME pas3HULLbI

OverSht Mexay MaKCMMasibHbIM 3HA4Ye€HMEM U BEPXHMM 3HAYEHMEM CUrHanma K ero
amMnanTyae.

PreSht OTpuuaTtenbHbIn BbiIBpoCc Ha MpoHTe UMnynbca OTHOLWEHME pa3HULbl MEXOY
MWUHUMAsNbHbIM 3HAYEHNEM U HUXHUM 3HAYEHUEM CUTHaNA K ero amnanTyae.

Area Mnowaab ocuwmnnorpammbl Anrebpanyeckoe npouM3BeAeHNE BPEMEHU U
Hanps»XeHns BO BCEX TOYKAX 3KpaHa.

CycArea Mnowaab unkna ocumnnorpammbl Anrebpanyeckoe Npou3BEAEHNE BPEMEHMU
M HanpsiXXeHns BO BCEX TOYKax LUMKIa CUrHana.

Phase ®aza: Casur ¢a3 ™Mexay TrAaBHbIM WUCTOYHMKOM W MNOAYMHEHHbIM
MCTOYHUKOM.

Pulse MoacyeT MMNYAbCOB: YMCAO 3aBEpPLEHHbIX HapacTalwmnx GQpPOHTOB Ha
3KpaHe.

8.4.2 MeHI0 aBTOMAaTU4YECKUX U3MEPEHUN

KHonka Ha nepeaHen naHenwu npubopa npeaHasHayeHa , 4YTobbl aKTUBMPOBATb MEHIO

HaCTPOMKN N3MEPEHUN.

Onga nepexofna B MEHIO HACTPOMKU UCMOSb3YUTE KHOMKMK .

Tabnuua MeHI aBTOMaTUYeCKUX U3MEPEHUN

Bknagka MapameTrp [OnucaHue
MeH10
CH1,CH2, Bbi6bOp OCHOBHOro WMCTOYHWKA , MOXET ObiTb BbibpaH U3
MasterSrc MATH moboro mn3z CH1l, CH2, MATH pans aBTOMaTU4eckoro
M3MepeHus napameTpoB
CH1,CH2, Bbibop NoAYMHEHHOrO0 UCTOYHMKA, MOXET 6biTb BblbpaH u3
SlaveSrc MATH noboro n3 CH1, CH2, MATH , ans v3MepeHuss KOTOpOro
TpebyeTcsa ABa KaHana
OFF 3aKkpblBaeTcs OKHO oOTobpaxeHus BCEX U3MepseMblX
All Para napameTposB.
ON BbiBOAUTCS  OKHO  OoTob6paxeHmsa  BCeX  M3MepsaeMblX
napamMeTpoB B o651acTu otobpaxkeHuns curHanos
ON/OFF B obnactn otobpaxeHus curHana nosiBNSEeTCs UHTepdenc
BblbOpa onpegenseMoro  nonab3oBaTeneM  napaMmeTpa.
MHOroyHKLMOHAAbHbIM perynstopoM |MULTIPURPOSE|
User Def BblbepeTe nU HaxmuTe _PYuKy Ans MOATBEPXKAEHMS, 4yTOb6bI
oT06pa3nTb BbIbpaHHbIN NapaMeTp Ha 3KpaHe.
MoBTOpHOE Ha)kaTue KHOMKWU User-defined| , euwe pas,
yTOb6bl 3aKpbiTb OKHO Bbi6Opa MapamMeTpoB, onpenensieMbix
NnoJib30BaTesEeM.
OFF OTKIYUTb CTAaTUCTUHECKYHOD DYHKLMIO N3MepeHni
Extremum ABTOMaTU4YeCKM paccyuTbiBaeT W oTobpaxkaeT Tekywme
3ajaHHble nofb3oBaTeneM napameTpsbl:
cpegHee, MakCMMaabHOE U MMHMMAlbHOE.
Statistic OYHKUMA MNpUMMEeHMMa TONbKO TOrga, Korga Ha 3KpaHe
oTobpaxalTcs onpeAaeneHHble nojib3oBaTeneM napameTpbl.
Difference ABTOMaTM4YeCKM pacCyMUTbiBAaeT W oOTobpaxaeT TeKyLline
3aJaHHble Nosib30BaTeNeM napaMeTpsbl:
cpenHee 3HayeHune, cTaHAapTHOE OTK/IOHEHME N KOJIMYeCTBO
M3MEPEHUN.
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®OyHKUMA MpUMEHMMa TOMIbKO TOrda , KOrda Ha 3KpaHe
0TO6paXaloTCs OnpeaesieHHbIe NoJib30BaTeNeM
napameTpebl.

Digital
Voltage
Meter

HanpsXXeHus, TEKYLLee MW3MEpPEHHOe 3HayeHne 6yaer

BkntoueHume/BbIK/jOUEHME umdpposoro n3MepuTens
oTobpaxaTbCa B BEPXHEN YacTu IKPaHa.

DVM Source

Bbi6Op MCTOYHMK M3MEPEHUS HaMNpsXXeHUs MOXET ObiTb
MOXeT 6bITb BbibpaH 13 CH1, CH2

Mode

Boibop wmn3MepseMoOro  HanpsxeHus , MoOXeT 6bITb
yctaHosneH Ha pexumbl DC, DC RMS,AC RMS.

IndicaSelect

MHorodyHkunoHaneHeiM  perynatopom MULTIPURPOSE
BblbepeTe M HaXMuUTe pyuKy AONs MoATBEpXAeHUS, 4TobbI
oTobpa3nTb HeobxoauMbI MapaMeTp WHAMKATOpa Ha
akpaHe (CM Huxe)
Max

Min

High

Low

Ampl

Pk'-Pk

Middle

Mean

CycMean

RMS

CycRMS

AC RMS

Period

Freq

Rise

Fall

RiseDelay
FallDelay
+Width

-Width

FRFR

FRFF

FFFR

FFFF

FRLF

FRLR

FFLR

FFLF

+Duty

-Duty

Area

CycArea
OverSht

PreSht

Phase

Pulse.

OFF

OTKNoYeHNE byHKUUK NHAMKALNN n3MepsaeMbIxX
napaMeTpoB B peasibHOM BpPEMEHM

Indicator ON

BkntoyeHne dyHKUMN MHAMKALUK U3MEPSIEMbIX NMapaMeTpoB
B peasibHOM BpeMeHU (MHTYUTUBHO yKa3biBaeT (MU3NYECKYIO
3Ha4YMMOCTb MHAMKATOPHOIo NapaMeTpa JIMHUeN

Clear

O4yuncTuThL BCE onpegendeMble NoJsib30BaTeE/IEM NAapaMETPLI

8.4.3 OpHoOBpeMeHHOe u3MepeHue Bcex napaMeTpoB



KHonka |[MEASURE JHa nepeaHeit naHenu npu6opa npeaHasHayeHa , UTo6bl BLIBECTU BCE NapaMeTphi .

Ansa nepexoAa B MEHIO HACTPOMKM UCMOMb3YNTE KHOMKU
Onsa BbiBOAa ncnonb3ynte Bknaaky JAll Para| coctosHne

Bua ancnnesa nokasaH Huxe.

TRIGED | M

PucyHok 8.4.3.

Bce BblbpaHHble napaMeTpbl WM3MEpeHUr Bcerga OTMEYaKTCad TEM Xe LUBETOM, 4YTO U TeKyLuin
N3MepUTEeNbHbIA KaHan (OCHOBHOM UCTOYHUK).
Koroa oTobpaxaeTcsi «=--=>», 3TO O3HadaeT, 4YTO Ha BbIOpaHHOM B KayecTBe WCTOYHMKA KaHane

OTCYTCTBYET BXOAHOW CWUrHanA WM pe3ynbTaT WM3MEpPEHUs He COOTBETCTBYET AOMYCTUMMOMY AManasoHy
(cnwkoM 60/bLIOK NN CAULLKOM ManeHbKUn).

8.4.4 M3MmepeHMue BCeX NapaMeTpoB , onpeaenseMbiX nosib3oBaTesieM

KHonka Ha nepeaHen naHenu npubopa npeaHasHayeHa , YTobbl BbIBECTM BCE MapaMeTpbl

.MHOroyHKUNOHANbHbIM pPErynsiTopom ||MULTIPURPOSE|| BbiOBMpaeM ©n HaXuWMaeM pydyky Ans
noaTBepXaeHusi, 4tobbl OTO6pa3mTb NapaMeTp Ha 3KpaHe. [lepea kaxabiM Bbi6paHHbIM NapaMeTpoM
MnoOSIBUTCSH CUMBOJI . OnpepensieMblit nosb3oBaTenieM napameTp 6yaer oTobpa)xkaTbCs B HMXXHEN 4acTu
3KpaHa. OAHOBPEMEHHO MOXHO M3MepsTb M 0TO6pa3nTb 5 NapaMeTpoB.

Bua ancnnes nokasaH HUXe.
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TRIGED |M : Y 4D DO0s

= MENU

Rise Fall
RDelay FDelay  +Width ~Width
FRFR FFFR FFFF AllPara
FRLF FRLR

tDu OFF

PucyHok 8.4.4

Monb3oBaTenb MoOXeT Bbl6paTb 3Ha4yeHne pa3Huubl, >3SKCTpeMyM Ana CTaTUCTUuKn wmuaMepeHund
onpegeneHHbIX nojib3oBaTe/1IEM NapaMeETPOB.

8.5 W3MepeHMs C NOMOLbIO KYPpCOpPOB

Kypcopbl — 3TO ropu3oHTasibHble U BEpTUKasbHble MapKepbl, 3Ha4YeHUs ocM X (BpeMeHW) M 3Ha4deHus
ocn Y (Hanps)keHus) , KOTOpbl€ YKa3bliBalOT 3HAYEHUS HA 3aAaHHOM ocumnniorpamMmme (aHanoroBbin KaHarl,
uncpoBOIM KaHan) n pesynbTaTbl MaTeMaTUYECKnX npeobpasoBaHun.

Kypcopbl urpatoT BaXKHYyl pOjb B U3MEPEHUW NapaMeTpoB CUrHanos. MIX MOXHO nepemelaTb NO BCEWN
obnactm ocuunnorpaMmbl, M3Mepss HanpsiXkeHue , BpeMms, 4actoty. Kypcopbl yaobHbl ans O6bICTpbIX,
TOYHbIX M3MEPEHUI C MUHMMYMOM MHTENIEKTYaNbHbIX 3aTparT.

KHonka Ha nepeaHei naHenu npubopa npeaHasHadeHa QAONA BX0AA B MEHK KYPCOPHbIX

n3MepeHui. 1na nepexona BO BKNAAKU MEHIO HACTPOMKU UCMOSb3YNTE KHOMKMK

8.5.1 M3MepeHUe NPOMEXKYTKOB BpEMEHMU

[na KypcopHbIX U3MEPEHUN MPOMEXYTKOB BPEMEHN MOXHO YCTAHOBUTD :
e  BKJ/IIOYUTb KypCOpbl m WA BbIKIIOYUTD W
e BbI6Op UCTOUHMKaA [Source] 13 [CH1|, [CH2|, Math|
e BbI6Op U3MepeHus @ , 4Ansa Bblbopa BpeMeHu BKaaka ,

o Bbl60i pexunma oTtobpaxeHus nHbopmMaunmm n3MepeHns BpeMeHn MoxXeT bbITb BblibpaH, BKaAka

Indepen| HE3ABNCHMDbI PEXUM peryiMpoBaHMs NOJIOXEHNS KYpCOpOB
Tracking | cnegswmn pexmm ogHOBPEMEHHON PEryiMpoBKN MOMOXEHUS KYpPCOpPOB

DTO NOKA3aHO Ha PUCYHKE HUXe .
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PucyHok 8.5.1.

X-Kypcopbl NpeacTaBnsaloT cobor ABe BepTUKasbHblE LUTPUX-MYHKTUPHblE nHUKM (AX n BX), KoTopble
NCNONbL3YIOTCH A1 U3MEPEHUS BPEMEHHbIX NapaMeTpoB, B pexunme BINO nmepsercs yacrota.

B BepxHeM neBoM yrny obnactm otobpaxeHus oTobpaxaetcs mHdopMmaums o6 mMaMepeHum Kypcopa:
«X» yKa3blBaeT Ha M3MepeHNe BpeMeHU, a «Y>» yKa3biBAaeT HA N3MEPEHNE HaMpPsSXKEHUs

MHOrodyHKLUMOHaNbHLIM perynstopoMm |[MULTIPURPOSE| ocyuiectBnsieTcs nepemelieHne KypcopoB

FrOPU30HTA/IbHOI0 NMNONTOXXEHUA A, B. Ana USMEPEHNA BPEMEHMN.
N3MepeHHble 3Ha4YeHMs oTobpaXkatoTcs B BepxXHeM /1eBOM yrny obnactm oTobpaxeHns oCumnorpamm,
3HaueHne BX-AX — 3TO pe3ynbTaT U3MEPEHUS NMPOMEXYTKA BPEMEHN MexXay KypCopaMu.

8.5.2 UN3sMepeHue HanpsKeHus

N3MepeHne HanpsikeHUss aHanorMyHoO WM3MEPEHUMI0 BPEMEHW, pasHuua 3ak/lo4vaeTcs B TOM, 4TO
BEpPTUKANbHbIA KYpCOp M3MEPEHNSI BPEMEHN MEHSIETCS Ha FOPU30HTasbHbIN Kypcop.
NS KypCOpHbIX U3MEPEHUI HaMpSIXXEHUS MOXHO YCTaHOBUTD :
e  BKJIOUUTb KYpCOpbI WA BbIKTHOUYNTD ’6%\ ,
e BbI6Op MCTOYHMKA u3 [CH1|, [CH2, [Math)

« BbIGOp U3MepeHus [Type |, Ans BbIGOpa M3MEPeHWit HanpshkeHus, Bknaaka Amplitude),
e BbLIGOP pexuMa OTOBPaXKEHUSs MHAPOPMALUM WU3MEPEHUS HaMPsHKEHUS MOXKET OBITH BHIOPAH,

BKJlagka
Indepen| He3aBUCMMbIN PeXUM peryanpoBaHnsa NonoXeHUs KypcopoB
Tracking | cneaswmin pexmm ogHOBPEMEHHOW peryampoBKN NOSOXEHNS KYpPCOpPOB,

DTO NoKa3aHo Ha PUCYHKe Huxe
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PucyHok 8.5.2.
Y-Kypcopbl npeactaBnsatoT coboii ABe ropnsoHTasibHble WTPUXANYHKTUPHbIE NUHMK (AY 1 BY), KoTopble
NCNONb3YIOTCA ANa naMepeHuns HanpsxxeHusa (B) wnn toka (A). Ecnm B KauyecTBe UCTOYHMKA UCMOSb3yeTcs

ocumnnnorpaMMma MateMaTtukn, To eaAnHULUbI USMEPEHNA ONPpEeaENAOTCA MaTeMaTUYECKOMN QJYHKLlMGVI.
B BepxHeM neBoM yrny obnactm aucnnes otobpaxaetcs mHdopMmauums o6 maMmepeHunm kypcopa: Y

npeAcTaBnseT pe3ynbTaT U3MEPEeHUs HanpsHKeHs. .
MHOrodyHKLUMOHaNbHLIM perynstopoMm |[MULTIPURPOSE| ocyuiecTBnsieTcs nepemellieHue KypcopoB

BEPTMKANbLHOIO NoNoXeHusa A, B. ang namepeHnsa HanpsaxeHus
3HayeHue AY-BY - 3TO pe3ysibTaT U3MEPEHUS PA3HOCTU HAMPSXKEHUSA Mexay Kypcopamu

8.6 C6o0p HdopMauum

Pexknum oumdpoBKK aHanoroBoro curHana (nonydeHus BbIGOpOK) npencrtaBnsetr coboih nonydyeHue
AVUCKPETOB (3HaYeHU Yyepes paBHble NPOMEXYTKN BpeMEHWN) BXOAHOIO cUrHana.
Bbibopka ocCyLecTBnseTcs C aHanoroBoro Bxoaa v npeobpasyercss B AUCKPETHblE TOYKU C MOMOLLbIO

aHanoro-undpoBoro npeobpasosatens (ALIM).
8.6.1 YacrtoTta BbI60pKM
B

Onpenenenns BbIGOpKKN K YacToTa BbIGOPKK
Bbibopka — 3TO rnaBHbIA npouecc umdpoBoro ocuunnorpada, KoOTopbin NpouM3BOoAUT BblibupaeT

Toukax oT6opa 3HauyeHWUs BXOAHOrO aHa/loroBOro CMrHana v 3ateM npeobpasyeT ero B UMGbpPOBbIE AAHHbIE.

(1)

C6op uMdpoBbIX AaHHbIX 415 3anucu hopmbl curHana , 06paboTkn U coxpaHeHUs B NamsaTu.

/A r/\ ﬂ A
, [\
/ \ / \

[\ I /
[\ [ /A
/ \ ! \ \
{ \ . ’
/ \ /
\

[

A U , \
/ O \

\/ \/

Toukun oT6opa npob

AHanoroBsbI curHan
YactoTa Bbl6OpKM (ANCKPETM3aLUN) OTHOCUTCA K MHTEPBANY BPEMEHU MexXAy ABYMS TOYKaMu Bbl6OpKU.
MakcuManbHas YyactoTa anckpertmsaunm ocumnnorpados cepun AKUMN 4115/1B coctasnset 1 'Bbi6./C Ha

KaHarn.

63



Ha uyactoTy Aauckpetusauunmu 6YLI,YT B/INATbL BpEMEHHAA WKala U U3MEHEHUE F}'IY6VIHbI XpaHeEHUA.
YactoTa AUCKpeTusaumnm OCLI.MJ'IJ'IOFpaCbOB 0To6pa>|<aeTc9| B peXume peasibHOoro BpeMeHun B BerHeVI 4acTtu

5KpaHa B CTPOKe COCTosHus. Pyuka Mo rOpPW3OHTaNM MO3BONSAET peryimpoBaTb BPEMEHHYH
pa3BepTKY MO roOpM30oHTaNIN AN N3MEHATb MYyO6MHY NaMaTn Ans ee U3MeHeHus.
(2) BnmsiHne HM3KOM 4acToTbl AMCKpETMU3aummn

Pazbepem HekoTOpble cnyyan owmnbok gnCKpeTnsaunm.
©) NckaxxeHne ocumnnnorpaMmebl:
MN3-3a HU3KOW 4acCTOTbl AMCKpeTuU3auum aetanm (GopMbl CMrHasa MOryT OTCyTCTBOBaTb, (opMa curHana
BbIBOPKN MOXET OT/INYATLCA OT PaKTUYECKOro CUrHana.

@ BonHOBOE CMeLWVBaHuWe:
Korga 4yacrtoTta AuMCKpeTmM3aumum B 2 pasa Huxe QakTUMYeckom 4yacTtoTbl curHana (4acrtota Hawmksucra),
yacToTa BOCCTAHOBIEHHOIO CUrHana 6yaeTt MeHblle pakTUYyecKkon 4acToTbl CUrHana.

©) MoTteps MHOpMaUUN: MU3-3@8 HMU3KOW 4YacTOTbl ANCKPETU3ALMN BOCCTAHOBJIEHHbLIA CUrHAM MOXET He
oTpaXkaTb (paKTUYECKMN CUrHasn.
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TL\ | » Pulse disappear

MUMnynbc noTepsiH
8.6.2 HacTpoiika pe>xMMoB Bbl60pPKM AaHHbIX

Cnocob cbopa pAaHHbIX 06 wmn3MepseMOM curHane - 3T0 crnocob BbIGOPpKM AUCKPETOB (CIMMJOB,
€ANHWNYHBIX OTCYEeTOB) Mpu oumdpoBKe BXOAHOrO curHana. B npouecce npeobpasoBaHMs BXOAHOMO
aHanoroBoro curHana B ungposy Gopmy ¢ nomowbio ALIM BO3MOXHbI pa3nnyHble cnocobbl 06paboTku u
npeacraB/ieHns BXOAHOMo CMrHana Ha aucnaee ocumnnorpada.

Y1066l MoNy4nTb POpPMYy CUrHana m3 To4dyeK BbIBOPKM, HaXMUTE KHOMKY . Ha nepegHen
naHenu.

[Ons nepexoda BO BKJIAAKU MEHKO HACTPOMKM Mcnonb3ynte kHonku F1..F5.

[ns yCTaHOBKM peXnM BbIBOPKWN AaHHbIX BOMTU BO BKNAAKY :

(1) CraHaapTHas BbibopKa

CurHan JAuCKpeTM3MpYeTCs U BOCCTAHaBNMBAETCs 4epe3 paBHble MpPOMeXyTKn BpemMeHn. [Ans
60NbLWIMHCTBA CMIHAMIOB 3TOT pexunm obecneymBaeT Hauydlee oTtobpaxeHue.
(2) MnKOBbLIN AeTekTop

MakcuManbHOE N MUHUMANbHOE 3HAYeHWsI BXOAHOM0 CWUrHajla HaxoAsiTCd B KaXAOM WHTepBase
BbIOOPKN, M 3TU 3HadeHusa oTobpaxatwTcs Ha dopme curHana. Ocumnnorpad MOXeET perncrpupoBaTb U
oTobpaxaTb Y3KUA MMMNYAbC, B MPOTUBHOM Cly4yae Y3KUM UMMYAbC MOXeT 6biTb nponyuweH B 06bl4YHOM
pexume. B 3TOM pexume LyM MOXET YBENNUNTLCS.

(3) Bbicokoe pa3peuweHue Hig

Ocuwnnnorpad ycpeaHsieT coceiHMe TOUKU AUCKPETU3NPOBAHHOIO CUrHaNa, yMeHbLUAET CNy4YalHbIi WyM
BXOAHOro CUrHasa v reHepupyet 6onee nnaBHbl€ CUTHAMbI.

(4) YcpeaHeHue

Ocuwnnnorpad nonyyaeT HECKONbKO CUrHanoB, 6epeT cpeaHee 3HayYeHMe N oTobpaxkaeT OKOHYATEeNIbHYIO
¢dopMy curHana. 3TOT METOA MOXET YMEHbLMUTb CIYYaMHbINA LWWYM.

N3MeHass HacTpomKky pexuMma cbopa AaHHbIX, MOXHO Habnioaatb mM3MeHeHuss popMbl curHana. Ecam
CUrHaN CoAepPXWUT 60NbLWON WYM, KOraa He NPUMEHSIETCS PeXUM ycpeaHeHus. ocne npuMeHeHus pexuma
32-kpaTHOro ycpeaHeHus, AuckpeTHas dopMa cMrHana nokasaHa Ha pUCyHKe HUXe.

dopmMa curHana, Koraa pexmm ycpeaHeHus He BblbpaH dopmMa curHana B pexmnme 32-KpaTHOro ycpeaHeHus
3Ha4YeHuUn

PucyHok 8.6.2
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MpuMmeuaHue: CpeaHee M BbICOKOE pa3peLlEHNE UCMONb3YIT pa3Hble MEeToAbl YCpeaHeHus. [epBbin
npeactaBnsetr cobon cpegHee 3HauyeHMe AN MHOXECTBEHHOM BbI6GOpKM, BTOpOM — A/ OAHOKpaTHOM
BblIBOpKMN.

8.6.3 MakcuMasnbHbIM 06bEM NaMATH

MakcuManbHbIi 06beM namatn (FnybuHa xpaHeHns) - 3TO KOJIMYECTBO CUIHANOB, KOTOopble MOryT 6biTb
CoxXpaHeHbl B ocumnnnorpade Bo BpeMs cbopa AaHHbIX eAMHUYHOro 3anycka. OH OTpa)kaeT eMKOCTb MaMsaTu
npnobpeTteHus.

CooTHoweHne 06beM mMamsATKM , 4acTOTbl AMCKPETM3aUMW U AJINHBI CUrHana AOXHO COOTBETCTBOBATb
cxeme:

obbeM namaTu = yYacToTa AUCKpeTU3auMu XropusoHTasbHas BpeMeHHas 6a3zaXHoMep CeTKM
rOpuU30HTaNbHOrO HanpaBaeHUs

O6beM namaATu, nogaepxmBaemblii ocuunnorpadamm cepun AKUM-4115/1B mMakcuManbHO 06beM
namatn 56 Mb (Ha kaHan).

YT106blI YCTAHOBUTbL pexuM BblbOpkM Ana cbopa AaHHbIX HAaXMWUTE KHOMKY — BONTU BO

BkNaaky Memory Depth| 1 nonb3oBaTenb MOXeT CBOGOAHO YCTaHOBUTb MaKCUMasbHblii 06bEM NaMsiTy :
Auto, 7 Kb, 70 Kb, 700 Kb, 7 M, 35 MB,56M. HacTtpoiika no ymonyaHuio — Auto
KpoMe Toro MoXHo NpMMeHnTb MeToa 6bICTpol BbIGOPKM, BKIaaKa

8.7 HacTpoiika ¢opMbl 0OTO6paXxKeHUs Ha SKpaHe

KHonka |DISPLAY|| npegHa3HayeHa Ans BXoda B MEHK HACTpOeK Aucnnesi, 4ytobbl yCTaHOBWUTb TuM

auncnnes, qupmaT, CETKY a TaKXe APKOCTb CUIrHasna, ApKOCTb NOACBETKN, BpEMA MNMOoCneCBEYEHUNA, LBETOBAd
TeMnepaTypa, KOHTpaCcTHas TemnepaTypa, NPoO3payHOCTb.
Ons HacTponka dopMbl 0TOBpaXXeHuss curHana nepexoauTe BO BKIaAKU MEHKD HAaCTPOMKM UCMOMb3YHTE

KHOMKU . . .

(1)  Tun avcnnes , Bknaaka [Type| , Menu|

a. BeKTOpHbIV TMMN: TOYKM ANCKPETU3auMM OTOOpaXkatoTCsl COeAMHEHHBLIMU JIMHUSAMK .DTOT
pexuMm B 60MbLIMHCTBE criydyaeB obecneumBaeT Hambonee peannCTUYHYKO (OpPMY CUrHana M MNO3BONSET
nerko NpocMaTpmBaTb KpyTble Kpas curHana (Hanpumep, npsiMoyrosibHOM BOSIHbI).

6. |Dots| ToueyHblii:HenmocpeacTBEHHO oTO6paXxKaeT ToukM oT6opa Npob.

(1) CeTka
TWN CeTKM MOXHO YCTaHOBUTb B MEHIO , KOTOpOe BKJtOYaeT :

Full -nonHoe oTobpaxeHune,

Grid |-ceTka,
Cross Hair -nepekpectue
Frame| pamka.

(3) SIpKOCTb CETKMU

MHOroyHKLMOHaNbHbIM PErynsTOpoOM |MULTIPURPOSE| MOX>HO YCTaHOBUTb APKOCTb CETKU, 3HA4YeHne no
ymon4yaHuwo — 40%.

(4) ApKOCTb curHana

MHOroyHKLMOHaNbHbIM PErynsTOpoOM |MULTIPURPOSE| MOXHO YCTaHOBUTb HAPKOCTb CUIrHana, 3HavyeHue
no ymon4yanuio — 50%.

(5) SlpkocTb noacBeTkn , BKaaKa

MHOroyHKUNMOHANbHbIM PEryasiTopoMm ||MULTIPURPOSE|| MOXHO YCTaHOBUTb APKOCTb MOACBETKU
3KpaHa, 3HayeHune no yMmondaHuio cocrtasnset 50%.

(6) BpemMsa nocnecseveHus , Bkiagka

MHOroyHKUNOHANbHbIM  peryasTopom ||MULTIPURPOSE|| MOXHO YCTaHOBWUTb MPOAO/IKUTENbHOCTb
nocsiecBeyYeHns cuUrHasa MoXeT 6biTb YCTaHOB/IEHA HA MMHMMAsIbHOE 3Ha4YeHue m : 50 mc, 100 mc, 200

Mc, 500 mc, 1 ¢, 5 ¢, 10 ¢, 20 ¢, 6eckoHeuHoe nocnecsedveHne -Unlimited, 3HayeHne No ymonyaHmiwo —
MWUHUMaJIbHOE.

(7) LiBeToBas TemnepaTypa , BKnaaka

OH MOXEeT WMHTYUTMBHO OTpa)kaTb BEPOSATHOCTb MOSIBEHUS CUIHANOB (opMbl BOSHbI. dopMa curHana c
BbICOKOW 4acToTol oTobpaxaeTcs TensjbiM LBeTOM, a ¢dopMa CurHasa C HM3KOM 4acTOTOM — XOJI0AHbIM
LBETOM.

(8)  BecuBeTHoe (MOHOXPOMHOE)M306paxeHNe, BKIaaKa
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AHTMUBETOBasA TeMnepaTypa SABNAETCA MNPOTMBOMOSIOXKHOCTbIO (YHKLWM LBETOBOM TeMmnepaTypbl. OHa
BCTyNaeT B CUNy, Koraa pyHKUMSA LLBETOBON TeMMNepaTypbl BKOUEHA.

(9) OTobpaxeHne MeHto, BKIaaKa
MHOrodyHKLMOHaNbHbLIM PErysTOPOM ||MULTIPURPOSE|| MOXHO YCTaHOBUTb BpeMsl O0TOBpaxXeHUs MEeHIo:
5, 10, 20 ¢ n Bpyu4HYyto.

(10) TMpo3payHOCTbL , BKNaaka

[aHHbI peXuUM No3BOJISIET BKIIOYUTL NPO3PaYyHOCTb B MEHIO AWUCTIES M YCTaHOBUTb BCMJIbIBAOLLYIO PaMKY,
Nnpu HeEO6XOANMOCTU €€ MOXHO BKJTIOUYNTb UMM BbIK/TIOYNTb.

8.8 3anucb , XxpaHeHMe M BbI30OB OCLW/IJIOrpaMM U npodunen.

C nomowwbio (PYHKUMU XpaHEHUs MOJIb30BaTe/lb MOXET COXPaHATb HACTpPomku ocuwmnnorpada, dopmbl
CUrHanoB u unsobpaxkeHms skpaHa (Npoduan) BO BHYTpPEHHEN MamsATXM ocuwmnnorpada MM Ha BHELHUX
USB-HakonuTenax, a TakXxe 3arpyxaTb COXpaHeHHble HAaCTPOMKKN unn opMbl cMrHanos B ntoboe Bpems.

NMpuMeuaHue: BHellHee 3anoMuHatouwee ycTponctBo USB noanepxuBaetr Tonbko dopmat FAT32,
dopmaTt NTFS HecoBMECTUM.

8.8.1 Hacrtpoiika coxpaHeHus U Bbi30Ba npodunen

Knasmwa |STORAGE| Ha nepegHeit naHenu npubopa npepgHasHayeHa ANns BXxoda B WHTepdenc

HaCTPOMKU PYHKUNN COXPAHEHUS.

[ns nepexofa BO BKAAKW MEHIO HACTPOWMKM UCMOMb3YyNTE KHOMKM ..

Tabnuua MeHI HacTpoek 3anucu:

QOYHKUUMN BapuaHTt OnuncaHue

TYPE WAVE, Bbi6Op TuMa 3anucbiBaeMbiX [AaHHbIX Mpodunen. Bo3MOXHO
Set, BblbpaTb cneaytouwme TUMbl AaHHbIX: :
Ref, Wave | ocuunnorpamma,
Image Setl  HacTpoiku npodbuns,

Refi onopHas ocuunnorpamma,
Image | n3obpaxeHune

Source CH1, CH2 YcTaHoBKa KaHana UCTOYHWKa AaHHbIX COXpaHEeHUs
Local CoxpaHeHue BO BHYTPEHHIOW NaMaTb ocumaiorpada.
USB CoxpaHeHune Ha BHewHeM USB-HakonuTtene.
CoxpaHeHue MaccuBa pJaHHbIX ocuumnnorpamm B dann B
Disk ¢dopmaTe .csv Ha BHewHeM USB-Hakonutene. OH no3sonser

ocywecTBuTb cb6op AaHHbIX A0 2 M Touyek AuckpeTusauuun (B

USB CSV
3aBMCUMMOCTM OT Mogenun). Ana yTeHumsa 3Toro gopmarta MOXHO
ncnonb3oBaTb NporpaMmmHoe obecneyeHne MS Excel, oTkpbiToe
Ha [K.
3agaHne uMeHu danna coxpaHeHus . Haxmute uma danna,
4yTOObl OTKpPbLITE BUPTYaNbHYH KaBuaTypy, M C MNOMOLLbIO
File Name g:::te, MHOrOYHKLMOHANbHOrO  perynstopa IMULTIPURPOSE]|
MOXHO BblbpaTb 6ykBY U undpy. MakcumanbHaa AnvHa - 12
CMMBOJIOB
Save Cancel CoxpaHeHMUe darina B YyKazaHHOe MeCTO XpaHeHus, Ha
Overlay BblbpaHHbIM HOCUTENDb.
Load Sure Bbi30B M3 nMamMaTu paHee coxpaHeHHoro dawnna , Bo3BpallaeT
ocuunnorpad K COXpaHeEHHOMY COCTOSIHMIO HACTpPOEK.
NMpuMmevyaHue:

e OYHKUMIO COXpaHEHMUS Ha BHeWHMN USB-HakonuTelb MOXHO Bbl6paTb TosIbko, korga USB-
HakonuTeNb NOAK/IYEH K ocunnnorpady.

e BbI30B HacTpoek M3 NamMsTy paboTaeT, TONbKO KOrAa pacrosioXXeHMe U UM COXPaHEHHOro paHee
aitna c HacTpolikamMu Bbi6paHbl MpaBUIbHO, MHAYe 3arpy3ka He BbIMOMHUTCS.
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B npouecce peanbHOro M3MepeHUss MOXHO CpaBHMBaATb 06pa3subl MosyvyeHHoro ( COXPaHEHHOro)
CUrHana n onopHoOro cUrHana v onpeaennTb NPUUYMHY HECOOTBETCTBUS.

[Ina Bbi30Ba M3 NaMATU COXPAHEHHbIX OMOPHbLIX OCLUINOrPaMM Mosib30BaTeNlb MOXET Bbl6paTb BKIAAKYy
. ANA CpaBHEHUSA MPU NCMOSIb30BAHUA.

Tabnuua MeHo dYyHKUMI 415 BbI30Ba OCUWMJIOTPAaMM M3 NAMSATU .

QYHKLUUN BapuaHT OnucaHue
Ref'-A BbibepuTe nobyto U3 AByX CCbUIOK ANS 3arpy3Kn CUrHasnoB Ans
Ref Sel .
Ref'-B CpaBHEHMUA.
Disk Local Bbi30B M3 BHYTPEHHEN namMaTn ocumanorpada.
UsSB 3arpy3ka ¢ BHewHero USB-Hakonutens.
OTtkpbiTb Bknagky Select File agna Bbibopa danna un
Load MHOFOYHKLMOHaNbHLIM  perynsitopoM  |MULTIPURPOSE]|
MOXXHO BblbpaTb hann M3 cnmcka.
Clear OTkI0YNTb TeKyLWwyto dopmy curHana REF

dopMa curHana 3arpyxeHHbix ocumnnorpamm dopmbl REF A m B nokasaHbl Ha pUCYHKE HUXeE.

Ref 5: 200.00ps 500.00m%

QFF

PucyHok 8.8.1.

MNocne BbI30Ba ocuuanOrpamMmbl U3 namat, ocuwmnnorpamma REF ,6ynetr otobpaxaTbCs B /1€BOM
HUXKHEM Yrny, BK/OYas COCTOSIHWE ONOPHOIro CUrHana, WKany BpeMeHHOM pasBepTKU U WKany aMnanTyabl.
[Monb3oBaTeNb MOXET UCMOMb30BaTb COOTBETCTBYIOLWME PYUYKU yNpaBieHUs MO BEPTUKAIN U FOPU3OHTaNMU
AN HAaCTPOMKM NOMOXEHUS ONOPHOrO CUrHassa Ha 3KpaHe, a TakXe LWKabl BPEMEHHOW pa3BepTKM U LWKasbl
aMnNAnUTYyAbl.

MpuMmeuaHue :Tonbko Korga K ocuunnorpady noakayYeH BHewHun USB-HakonuTenb, nonb3oBaTesb
mMoxeT Bblbpatb Disk kak USB, a 3areM coxpaHUTb HacTpoikm Ha USB-Hakonutene. Ecnu USB-
HakonuTeNb He NoAKJYeH, NnosaBuTca coobueHne «Owmnbka obHapyxxeHunsa USB-ycTporicTea».
MpuMmeuyaHue: HacTpolika 3anuMcuM OCUMNMIOrpaMM oOnucaHa B pasjernie AOMOSHUTENbHbIX CEPBUCHBIX
dYHKUNNA.

8.8.2 Hacrtpoitka konui n3o6pa>xeHuin akpaHa nepeg coxpaHeHueMm

[lns BbIGOp BMAa KOMUW ANst COXpaHeHUsi M306paxenns skpaHa [Type), Bknaaka Imagel.
Ansi nepexofa BO BKIAAKN MEHIO HACTPOMKWN UCMONb3YNTE KHOMKM .,
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QOYHKLMK BapuaHT OnucaHue
Original CHMMOK 3KpaHa ocuunnorpada coxpaHseTcs B LBETe,
oTobpa)kaeMOM Ha 3KpaHe ocuunnorpada
CHMMOK 3KpaHa ocuunnorpada npeBpaTUT TEMHbI (OH B
Save ink CBET/bI AN XpaHeHus. Llenblo 9BnsieTCcs 3KOHOMUS YepHUn
npuv neyatun dortorpadpun
Format CHMMOK 3KpaHa ocuunnorpada npeobpasyeTr UBeETHoOE
Grayscale n3obpaxxeHne B Kn306paxeHne B OTTEHKaxX Ceporo Ans
XpaHeHwus
CHMMOK 3KpaHa ocuunnorpada npeBpaTUT TEMHbI (OH B
Ink & Gray CBET/bI, a uBeTHoe u3obpaxeHne — B Kn306paxxeHne B
OTTEHKAX CEeporo Ans XpaHeHus
Bxoag B pexuMm npeaBapuTesIbHOro MNpPOCMOTPa, BKKOUMUTE
. ON coxpaHeHHoe u3obpaxeHme Ha USB u oTtobpasute ero Ha
Image View
3KpaHe.
OFF BbIx0o4 13 pexxuma npeaBapuTesibHOro NpocMoTpa
Previous MepekntounTbCs Ha nocnegHee naobpaxeHne Ha USB
Next MepekntounTbCs Ha cneaywuiee nsobpaxeHne Ha USB

8.8.3 CoxpaHeHMue 3KpaHHbIX KONUMH

KHonky MOXXHO MCMOMb30BaTb /15 COXPaHEeHMs TeKyLero n3obpaxeHuns skpaHa ocuunnorpada

B dopmaTte BMP HenocpeACTBEHHO M TOJIbKO Ha NMOAK/IIOYEHHbIN BHEWHNN USB-HakonuTesb.
OTKpbITb COXpaHeHHOoe rpadunueckoe wn3obpa)xeHMe TaKXe MOXHO HenocpeacTBeHHo Ha MK npwu
noakntvyeHnn BHewHero USB-HakonuTens.

8.8.4 MNyTb Kk hailny coxpaHEHHOW KonNuu

Mocne coxpaHeHus danna wmnnm unsobpaxeHms Ha USB-HakonuTene B KOpHeBOM kaTanore USB-
HakonuTens aBToMaTnyecku cosgaetcs nanka UpoPrtSc . B 3Toli nanke aBTOMaTUYECKN CO34at0TCA Nanku
HUXXHEro ypoOBHSI B 3aBUMCMMOCTM OT TUNOB annoB. CoxpaHeHHble dannbl XpaHSATCS B 3TUX Nankax.
CncreMa aBTOMaTM4YECKM KnaccudpuumpyeT dannbl N0 TUNaAM U COXpaHsAeT UX B Nanku COOTBETCTBYOLENO
TMna n HoMmepa.

8.9 [onoJsiHuTesibHble CepBUCHbIE (DyHKLUNMN

Ncrnonb3yiiTe KHOMKY JJ15 BbI30Ba MEHI0 HACTPOEeK JOMOAHUTENbHbIX CEPBUCHbBIX CUCTEMHbIX
dYyHKUNNI .

8.9.1 [ononHutenbHble ceEpBUCHbIE (PYHKLNN

[Ona nepexopa BO BKIAAKN MEHIO HACTPONKM UCMNONb3YyHUTE KHOMKMK
(1) ABTOMaTU4yecKas Kannbposka

ABTOMaTM4yeckas KanubpoBka no3Bonsetr ocuwnnorpady pabotatb ONTMManbHO W Nony4aTtb
MaKCMManbHO TOYHblE W3MEPEHUS MO MOrpewHoCcTU. DTy GYHKUMIO HeobxoaMMO BbINOSHATL B Ntoboe
BpeMsl, ocobeHHO Korga Anana3oH TeMnepaTypbl OKpyXKalLllen cpenbl goctmraer mnm npesblwaeTt 5°C.°C.
Mepea BbINOAHEHMEM onepaumm aBToMaTU4YecKon KanmbposBku ybeauTtecb, 4To ocumnnorpad npopabortan
6onee 20 MUHYT.

(2) BbIBOZ CUCTEMHOI MHbopMaLum [System Information|

CUCTEMHYIO MHMOPMaLMI0O MOXHO MPOCMOTPETb CUCTEMHYIO MHQOpMauuo ocumnnorpada, Kortopas
BK/to4aeT B cebs mHdbopmauma o6 npoumssoauTene, HoMep MOAENN, CEepPUMHbIA HOMep, HOMEp BepCUMU
nporpaMmmHoro obecne4yeHus, HOMep JIOrMYeCcKO Bepcuu, HOMep Bepcum obopyanoBaHus, Beb-canT, ums
nosib3oBaTens, naposjb n gata Beb-canTa.

(3) Bbibop s3blka ynpaBaeHns u MHAMKaunm

A3bIK MOXHO YCTAHOBUTb S3bIK CUCTEMbI: aHIIMACKNIA MK yNpoLeHHbIn knTanckuii : English

ik 3C Mo ymonyaHuio A3blK 0TOBpaXxeHus B TEKYLLE HacTpolike.
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(4) HacTpoika 4acTtoTbl ONOPHOro CMrHana nNpsiMoyrosibHon opMbl

MpaMoyronbHasa KnemMma Ha nepegHen naHenu npubopa. MOXHO YCTaHOBUTb BbIXOAHYK 4YacTOTy
NIOKaNbHOM NpsIMOYrosibHOM BoAHbI: 10 'y, 100 Ny, 1 kMY, 10 kY, YcraHosneH no ymonyanuio 1 krry.
(5) HacTpolika yacTtoTtomepa

YacToTOMEp MOXHO YCTaHOBWUTb COCTOSIHME 4acToTOMepa (). Korga 4actoTtoMmep BKJIIOYEH,
nHdopmaumsa o YactoTe 6yaeT oTobpaxkaTbCsA B BEPXHEN 4acTU 3KpaHa. YacTtoToMep -3TO CYETUYMK YacTOThl
B CMHXPOHM3aumMn , oTobpaxkaeMbli B BUAe annapaTHoro 7-umdpoBoro 4yacrotomMepa.

(6) HasHa4yeHuns Bbixoaa :

Pexknm Bbi6Opa THUNa BbIXOAHOIO CUrHasNa 4Yepes nopt |Pass Faile output| Ha 3aflHEN NaHenu .
a.Triéger -Korga nopT BbIBOAUT CUTHAM CUHXPOHU3ALUU.
6.PassFaill -korga nopT BbIBOAUT CUrHa AOMYCKOBOrO KOHTPOAS (CM HUXeE) .

YcTtaHoBneH no ymonyanuiw Trigger.

(7) YpaneHne AaHHbIX , Pexunm yaaneHus AaHHbIX MOXHO OYMCTUTb COXPaHEHHbIN dhain
HacTpoek opMbl CUrHana.
(8)  Hacrtpoiika MHTepHeTa

Korga yCTponcTBO noakntoveHo K AocTynHoMmy WMHTepHeTy, B HacTporkax IP MOXHO ycTtaHoBuTb IP-
aZpec, MacKy NoAcCeTU W W3 ocumnnorpada

a. Pexumm pyyHoi |Manual|l :0H no3Bonser ycrtaHoBUTb IP-agpec M Macky MoOACETU BPYYHYLO, U
aBToMaTtuyeckun DHCP |, Bo BpeMs paboTbl DHCP-cepBep TeKkywen ceTn npucesameaeTt ocumnnorpady IP-
ajpec v apyrue ceteBble napaMeTpsbl.

6. -HacTpomnka dopmaTta IP-agpeca: nnn.nnn.nnn.nnn., rae nepsbii AnanasoH nnn — oT 1 go
233, BTOpoi gmana3oH nnn — oT 0 go 255. PekomMeHAyeTCsi MPOKOHCYbTUPOBATLCA C aAMUHUCTPATOPOM
CeTn No NoBOAY AOCTYMHOM MacKu MoACeTH.

B. - HaCTpoliKa nogMacku: npumMmeHsietTcs ddopmMaT nnn.nnn.nNN.nNN, rae AManasoH nnn — oT
1 po 255. MNMonb3oBaTento peKoOMeHAYyeTCs MPOKOHCY/IbTUPOBATLCA C CETEBbIM aAMUHUCTPATOPOM MO NOBOAY
AOCTYMHOWM MacKu noaceTw.

(9) YcTaHOBKa BpeMeHMU

B pexume HaCTpONKM BPEMEHU MOXHO YCTaHOBUTb BpeMs, roj, Mecsu, AaTy, 4ac, MUHYTY He3aBUCUMO,
perynupys pyuky ANns MNepektoyeHns HacTpomku. [locrne HacTpohku ocuuiorpad ortobpasmt Bpems
HaCTPOMKM.

(10) 3arpyska gaHHbIX nocne BkatyYeHus npubopa

PexxrM No3BONAET yCTaHOBUTb, C/IeAYET /I aBTOMaTU4YeCKM 3arpyxKatb nocsegHne HaCTPOMKKU, KOTOpble
UMEeSIN MeCTO nepes BbIKYEHNEM : WKW 3arpyxaTb MOCAEAHIO HacTPOMKY MO YMOSYaHMUIO
, T€ BOCCTAHOBJ/IEHME 3aBOACKNX HACTpPOeK ocumniorpada no ymMonyaHuoo nocne BKAKYEHUS.

8.9.2 ®dyHKLUMA 3anucu ocuuUJIOrpamMm

HacTpoika 3anucu ocumnsiorpaMm BKKOYAET B cebs
e HACTpOMKY 3anucw,
e CTapT 3anucwm,
e OCTa@HOBKY 3anucu
e BOCMPOM3BEAEHUE 3AMUCH.

Ncnonb3yinte KHOMKY ON15 BbI30Ba MEHIO HAaCTpPOEeK AOMOSIHUTESNIbHbLIX CEPBUCHBLIX CUCTEMHbIX

pyHKUMI , BKNaaka .
(1) Hactpoiika napameTpoB ¢HOpMbl CUrHana 3annucu, KOTopbii BKAKOYAET :

nHTepBas 3anucu,

KOHeL Kaapa,

3a[EepXKYy BOCNpou3BeaeHus,

MaKCMMaJsibHOEe KONIMYEeCTBO KaapoB.

a. [Interval VHTepBan 3anucu: YCTaHOBUTE UHTEPBan Mexay KaXAblM KaZpoM 3annucu curHana.

6. End Frame| KoHeu kagpa:3anmcb CuUrHasa aBTOMATUYECKW MpPEeKpaTUTCHa, Korga AOCTUrHET
KOHEYHOro Kajgpa.

B. 3afaepxKa BOCNpou3BeAeHUs: YCTaHOBUTE BPEMEHHOW UHTEPBan MexXay KaXablM KagpoMm
BO BpeMs BOCNPOMU3BEAEHUNSA CUrHana.

r. MakcuManbHbiit kaap: OTobpaxaeT MaKCUManbHOEe KOMMUYECTBO KaZpoB, KOTOPOe MOXHO
3anucaTtb B TeKyLLen CMTyauun U, OHO He MOXET bbiTb U3MeHeHo (MakcuManbHoe KoNnM4ecTso Kaapoe byaet
MEHATbCSA B 3aBUCUMOCTU OT rNyO6UHbI NamaTh).

(2) -Crapt 3anucu.
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(3) Stop | - OcTtaHoBKa 3anuncu.
(4) Play | -BocnpousBeaeHmne 3anmcaHHOW oCLMII0rpaMMbl
MHOrodyHKLUMOHaNbHLIM perynstopom |MULTIPURPOSE| moxHo ynpaBnsts BocnpousBeaeHueMm:

OCTaHOBMUTb, MEPENTU K YKA3aHHOMY Kaapy WM NPOLAOSXKUTb.
(5) |Fast Acquire - BbicTpoe BbiMOAHEHME 3anucu ocLMorpamMmbl (6€3 BO3MOXHOCTM MPOCMOTPa
TEKYLLEW 3anncbiBaeMolt ocumnnorpaMmel) Ee MoxHo BkIOUMTL ON nnn BbiknoumTb OFF.

8.9.3 PyHKUMA AONYCKOBOro KOHTPONNA

OyHkumsa ponyckoBoro koHTponsa Tuna (Pass/Fail) «lopeH/He rogeH» ocCylwecTBSE€T CpaBHEHUE
BXOAHOr0 CUrHajsa C 3agaHHbiM WabnoHoM KkpuTepusM oTbopa. PexuMm no3BonsieT YCTaHOBUTb LWAGIOH M
YC/I0BUSA OLEHKM ANl BbINOJIHEHUS TecTa «loaeH/He npoiriaen»:

- paspelleHne TeCTMpOBaHMs,

- Ha3Ha4eHue BbIXOAHOro curHana ,

- WCTOYHUK MHPOopMaumu,

- 3anycK Ha4vana npoBepKMy,

- wabnoH ,

- HaCTPOWKY OCTAHOBKM.

Ecnun BXOLI,HOVI CUrHan npesblilaeT OFpaHMLIEHHbIVI Anana3oH Lua6n0Ha, OH CUHUNTAETCA HEYAAYHbIM.

Ncnonb3yinTe KHOMKY AN Bbl30Ba MEHK HACTPOEK AOMOMHUTENbHbIX CEPBUCHBIX CUCTEMHbIX
dyHKUMIA , BKNaaKa .

[na nepexoaa BO BKIAAAKN MEHIO HACTPOMKM UCMNOMb3yHATE KHOMKMN
(1) PaspelleHne TeCcTMpoBaHMa , BKNaaka

Pa3pellnTb TecTUpoBaHWe — BbIGOP, BbLIMOMHATL TecT Wau HeT. [ON|: BkalouUTe ANS HACTPOMKM W
BbIMOJ/IHEHUS TECTa; BbIKJIIOYEHME HE MO3BOJIAET BbIMO/IHATL TECT.
Pe3ynbTaTbl 0MYCKOBOr0 KOHTPOJ/ISl OTO6paXkaeTcs B 1IEBOM Yr/ly 3KpaHa B OKHe

PucyHok 8.9.3.1

Total Wfs oTobparkaeT obLiee KONMYeCcTBO NMPOBEPEHHbIX KaapoB.

Pass Wfs oTobpaxkaeT HoMep NponageHHOoro Kaapa.

Fail Wfs oTtobpaxaeT HoMep Kagpa, KOTOpbI/ He NpoLes NPOBEPKY.

(2) Ha3HauyeHMe TMNa BbLIXOAHOrO cuUrHana , Bkiagka |Output , No3BoNsEeT Ha3HaAUYUTb, KAKOW CUrHan
BbIBOAMTCS Yepes nopT 3aAHel naHenu ocumnnorpada Pass Faile output .

a. He rogeH: HacTpolika nopTa Ha BbIBO4 MMMNYy/SbCa W Nofayvy 3BYKOBOrO CUrHana , €C/iM CUrHan He
COOTBETCTBYET KpUTEPUIO NMPOBEPKMU.

6. FopeH: HacTpoika nopTa Ha BbIBOA4 MMMNy/sbCa W Mogadvy 3BYKOBOMo CUrHasna , ecnu curHan

COOTBETCTBYET KPUTEPUIO NMPOBEPKMU.
(3) : Boibop MCTOYHMKA A@HHbIX, — Bbibop kaHana Ans nNpoxoXAeHWs AOMYyCKOBOro
KOHTpONS

(4) 3anycKk BbIMOJSIHEHNA MPOBEPKU , BKIaaKa I'Iocne 3aBepLlleHns HacTporku LwabnoHa
nposepku , 3aTeM yctaHoBuTe ON ansa Havana BbinosHeHUs npoBepky , OFF ans octaHOBKW NPOBEPKMU.

(5) HacTpoiika ocTaHOBKM NpoOBepKKU , BKIaAKa :

PeXxMM HacCTpoMKM OCTaHOBKM MPOBEPKM MNpefHasHadyeHa AN 3ajaHWsa YC/IOBMW OCTaHOBKU ANS TecTa
«NponaeH/He NponaeH» N aBToOMaTUYECKN OCTaHaBIMBAET TECT MpPWU BbIMOSHEHUN YC/TOBUN.

Tabnuua HaCTPOMKKN YC/TOBMN OCTaHOBKM.

OyHKUNU BapuaHT OnucaHue

YcTaHoBUTE  (YHKUMIO  AOMYCKOBOro  KOHTpOnsa  Ans
aBTOMATUYECKOW OCTaHOBKM TecTa rnocne [OCTUXKEHUS

PassTimes
3alaHHOr0 MOpPOroBOro 3HAYeHUs KONMYEeCTBa YCreLWHOo
NPONAEHHbIX TECTOB.
Stop Type POV
YcTtaHoBUTE  (PYHKUMIO  OOMYCKOBOrO  KOHTpONs  Ans
.y aBTOMATUYECKOMN OCTAHOBKW TecTa NnocNe [AOCTUXEHUS
FailTimes A

3alaHHOIo NMNOporoBoro 3HavyeHnsa Kon4yecTtBa He yCrnewHo
I'IpOVILI,GHHbIX TECTOB.
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When = YcTaHoBUTE YC0BUE OCTaHOBKM
<=
Threshold YcTtaHoBuTe rnopor OCTaHOBKM NpoBepKu
MHOrodyHKUMoHanbHbIM perynstopoMm MULTIPURPOSE.

(6) HacTtpolika wabnoHa ¢opMbl cmrHana

HacTtponka wabnoHa , BKkNagka npegHasHadeHa Ans ycraHoBku wabnoHa TecTa
Pass/Fail .

BbibepeTe Bkaaky , YTO6bl BbLIMNOSIHUTL HACTPOMKKM Macku. CyllecTByeT ABa MeToAa
CO3aHMs MacKu: OAMH - MYTEM YCTaHOBKW 3HAYEHWIN MO FOPU3OHTaNM M BEpPTUMKanM , a APYron - nyTem
pPUCOBaHUS MHOTOYrOfIbHOM Macku, BKNaaKa .

Mo ymon4daHuto kaHan CH1 mcnonb3yeTcs B KayecTBe OMOPHOro CUrHana € 3aAaHHbIMKM AOMYyCKaMM Ha
BEpPTUKANbHOE M FOPU30OHTaNIbHOE OTK/IOHEHME ANA co3aaHus wabnoHa. Ecnn ¢popma curHana HaxoamTcs B
npegenax AnanasoHa wabnoHa, BbiBOA ycrneweH. Ecnm dopma curHana BbIXoAMT 3a npeaesibl Avana3oHa
wabnoHa, BbIBOA HEBO3MOXEH.

Tabnunua HacTporika wabnoHa

QOyHKLMU BapuaHT OnucaHue
CH1 Ykaxute ¢dopMy curHana kKaHana B kaHanax CH1-CH2, a
Wave Ref CH2 TakXe AOMYCK MO ropu3oHTaIM U BepTMKaIW B KadecTBe
yCNnoBuiA ans codgaHus wabnoHa.
YcTtaHoBka MHOrOoyHKLUMOHANbHbIM perynsatopom
Horizontal 1~100 MULTIPURPOSE n3 AnanasoHa rOpPU30HTANIbHOIO
[0nycKa,3Ha4yeHne nNo ymon4yaHmw — 5
YcTtaHoBka MHOrOMyHKLUMOHANbHbIM perynsatopom
Vertical 1~100 MULTIPURPOSE 13 gnanasoHa BepTUKasbHOro gonycka.,
3Ha4YeHne No ymonyaHuw — 5

3ameuaHume: lMogkoueHme K Bbixogy ocuunnorpada |Pass Faile output]

BbIxogHOW pa3beM , pacrnofioXeHHbIN Ha 3a4Hen naHenu ocuunnorpada, MMeeT ONTUYECKYIO pa3BA3KY.
Ona paboTbl € HUM Nonb3oBaTeNto cneayer MpocTO MNOAK/AUUTL K HeMy CO6CTBEHHyK LUenb
NCMNOMHUTENBLHOIO YCTpPOMCTBa. MakcuMasnbHasa cufa Toka B MOAKIOYAEMON Lenu He AOJSIXHA MpeBbiwaTb
100MA, MakcMManbHOe Hanps)XeHue He A0MKHO npesbiwaTb 400B. ONTUYeCcKM M30AMPOBAHHbLIA BbIXOA,
Ncnonb3yemblil B AaHHOW cepun ocuunnorpados, NO3BOMASET NOACOEANHSATLCS K MOJSb30BaTeNbCKON Lenu
6e3 yyéta NnonsapHoOCTK.

MopaaoK NOAKAIYEHNS K pa3beMy MOKasaHo HUXe.

[<£100mA 2100
~ - - =
------ - - - *
BNC pastem
BNC pazbem

1
1
]
[}
|
'
|
i
!
| -
K. BEHYTOEHHEH CxEME F 4 V=400V
[
e .
[
|
!
|
!
1

PEKKOMEHAOEAHHaA CXeMa NoOJKNHYEHKA

=

MzonMpoBaH onNTHYECKHK

PucyHok 8.9.3.2

8.9.4 Hacrpoika ynpasneHus uepe3s WEB-uHtepdeic

(1) JocTyn K nOKanbHOM ceTn
KomnbloTep 1 ocumnnnorpad MOryT HaxoasTCs B OA4HOM /IOKASIbHOMW CETU U3MepuTeNbHbIX KOMMNIEKCOB.

MposepbTe IP-agpec yepe3 MeHI KHOMKY ocuunnorpacda, Bknagka |[System Information|
nocsne 4yero 6paysep noayuuT 4octyn K ocumnnorpady no nopty IP:9000.
Mpumep:
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IP agpec koMnbloTepa: 192.168.42.3
IP agpec ocumnnorpada: 192.168.42.12

Bpay3ep MK, ncnonb3yet agpec 192.168.42.12:9000 gns gocryna K ocuunnorpady.
OcHoBHasa nHdopMaunsa rnokasaHa Ha pUCYHKe HUuxe.

LNI-T

Instrument Control Lan Config Password Set

Basic Information
Manuracture UNI-T Technalogies

UPOG2027

Fimware Version

Lan Information

MAC £6-30-07-33-36-15
Notice

Browser Require The browser needs to support websocket. It is recommended o use chrome V10! 5.115 and above
Banawidth Require

>100Mbps

Max Connection Count

Display Device Require 0p LCD recommended

PucyHok 8.9.4.1.

Bongnte B cucrtemy, utobbl NMpoOBEepuUTb HACTPOMKM Npubopa, HacTpomkm WHTepHeTa M HaCTPOWMKWK
napons. Uma n napone Be6-nonb3oBatensa cM. B pasaene «YTunutbl/UIHDOpMaLmna o cucteme».

Mocne noakntoyeHns 4depel 6paysep no 3agaHHomy IP agpecy npubopa , nosiBASieTCS BO3MOXHOCTb
aoctyna K dbopMe curHana v naHesnm ynpasieHus, Kak NoOKa3aHO Ha PUCYHKE HUXeE.

UNI-T

Instrument Control

—

AAN-4115/28  OQUUINONPAS UHOPOBOR 200Mlry 1 Mssts'e ’
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PucyHok 8.9.4.2

Ha Beb-cTpaHuue NnpeaocTaBnseTcs BO3MOXHOCTb Ha)XMMaTb COOTBETCTBYHOLME KNABULIY N PErynsaTopbl
ANna ynpasneHus ocumnnorpadom.

B akpaHHOW YacTm ocumnnorpada MoOXXHO HAaCTPOUTb HECKOJIbKO Onepauunin, HanpuMep:

a. nepertackmBaHme @GOpMbl CuUrHana, 4Tobbl OTperynMpoBaTb BepTUKANIbHOE MOI0XEHWE CUrHana;
nepeTawmnTe Kypcop NMoJIOXEHUst TpUrrepa, 4Tobbl OTperynmpoBaTth MOJIOXEHME TpuUrrepa.

6. WenKHNTe KaHas, YTobbl NepPeKYNTLCS, BKIOUMTE/BbIKIIOUYNTE TEKYLLMA KaHan

B. MCMOSIb30BaTb KOJIECO MbIWKW NOMb30BaTENS AN PEryJIMPOBKM aMNNnUTyAbl BOAbT/AeN B KaHane

r. MICNOSIb30BaTb KOSIECO MbIWW MOSb30BaTeNs ANS HAaCTPOWKM LKasibl BPEMEHHOW LWKasbl B MOSIOXEHNM
BPEMEHHOM WwkKasnbl (M)

AO. LWeSNKHUTe BNEBO/BMPaBO KHOMKW MbilM B MNYCTOM MecTe, 4TObObl OTperyimpoBaTb 3afaHHoe
NOMOXXEHNE TPUITEPA; HAXMUTE KHOMKY 3a4epXXKu Tpurrepa, 4tobbl NEPEMEeCTUTb 3a4aHHOE MOJIOXKEHME B
LEeHTp 3KpaHa.

€. HAaXMMNTE MEHI0, YTOObI HaANpPsAMYyK HaAaCTPOUTb BCE NMapaMeTpbl HACTpoKkK npmbopa
NHdopmaumnsa o6 MHTepHeT-HacTponKax ocunnnorpada, Kak rnokasaHo Ha pUCYHKE HUXe:

Homepage Instrument Control Lan Config Password Set Download

Lan Information

Type

tem Value

Mask
Gateway

Modify Lan Config Confirm
frp Proxy Information

tem Value @

fip IP
web port
pic port

ctr port

Modify frp Proxy Query frp used port Confirm

PucyHok 8.9.4.3

(2) JoCcTyn K BHELIHEN CeTU

a. MopgkntouunTte ceTeBon kabenb Kk ocumnnorpady, U Nnpnbop CMOXET NONYYUTb AOCTYN K MIHTEpPHETY.

6. OTKpbITE Npokcu-cepsuc frp Ha cepsepe

B. HacTtpoiite IP-agpec v nopT npokcu-cepsepa frp ocunnnorpada.

r. bpaysep MoxeT nonyuuTb AOCTYyNn K nNopTy npokcu-cepsepa IP:9000, a uHTepdelic goctyna K
NIOKaNbHOW CETU OKaXXeTCs AOCTYMHbIM.

NMpuMmeuaHune:
3TO0T ocumnnorpad ucnonb3yeT MeTo[ KOMMyTauMuM BO BHYTPEHHIOW ceTb frp ANns AOCTyna K BHELHeN
cetn. Bepcumsa wucnonbzosaHusa frp — 0.34.0. dDta MawwumHa ¢ kanmeHtom frp-0.34.0, ee HeobxoamMmo

NCNoNb30BaTb C CepBepoM, cepBepy HeobxoaAMMO OTKpbITb cepBep frp, KAMEHT nogk/to4yaeTcsa K MnopTy
cepepa frp 7000, noaToMy Ha cepBepe Heobxoanmo HacTpouTb bind_port = 7000.

(3) HacTpoika ceTeBbiX NapamMeTpoB
a. Hacrtpoika nokanbHON ceTu

74



HeobxoaAnMMo BOWTU B CUCTEMY, YTOBbI MONYUYMUTb AOCTYN K MHTEPHET-HacTpoWkaM ocuunnorpada, Ans

3TOoro HeobxoaMMo 3apaTtb MMSA Beb-nonb3oBaTens M naponb , cM. B pasgene |[UTILITY|| ocumnnorpada
«MHdopmaumns o cucrteme». NHTepdeNc HaCTPOMNKM NMOKa3aH Ha PUCYHKE HUXKE:

Homepage Instrument Control Lan Config

Lan Information

Type

tem

Mask

Gateway

Modify Lan Config
frp Proxy Information

tem

fipIP
web port
pic port

ctrl port

Modify frp Proxy

PucyHok 8.9.4.4.

Password Set Download

Value

Confirm

Value @

Query frp used port Confim

Ona HacTpoliku gocTtyna k ocumnnorpady u3 MHTepHeTa Heo6xoaMMO MONYUYUTb WAW HasHauutb IP-
aZlpec , HACTpOUTb MacCKy MOACETU W LUJIO3.

[Ans nepexofa BO BKAAKW MEHIO HACTPOWMKM UCMOMb3YyNTE KHOMKM

6.Mo BrNaske BbIGMpPaeM TWUM yCTaHOBKM aapeca, Bknagka [IP Type:

Ecnu yctaHoBka npoBoAMTCA B pexume pydyHou |Manual (ctatuyeckuin agpec), To Heob6xoammo
BBeCTU npasunbHbln IP-agpec [IP Addrl , macky noacetu v wnio3 [Sub Mask/ , a 3ateM HaxaTb KHOMKY

noaTBep>XAeHnA.

Ecnu ana Hactponku IP BbibpaH , HeT HeobxoaAMMOCTM 3anonHAaTb IP-agpec KoHdUrypauum,
MacKy MoACEeTU WU W03, MPOCTO HAaXXMUTE KHOMKY NOATBEPXKAEHUS.
3TO NOKa3aHO Ha pPUCYHKE HUXe.
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Lan Information

Type

IMask

Gateway

Modify Lan Config Confirm

PucyHok 8.9.4.5

HaxxmMuTe Ha NoaTBepXXAeHMe Nocne 3aBepLlleHns BBOAA, OH MOXET MpPOAO/IXXUTb AOCTYN B COOTBETCTBUM
C HOBOW M3MeHeHHoM nHdopmMauuneln o6 IP-aagpece (B npaBuibHON KOHMUIypaunm).
(4) HacTpoika nHgopMauum o cetn npokeu frp

HacTtpoika nHdopmMaumm o ceTn NpoKkcu-cepeepa frp NokasaHa Ha PUCYHKE HUXE:
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Lan Information

Type

tem Value

Mask

Gateway

Modify Lan Config Confirm

frp Proxy Information

tem Value @
fipIP
web port
pic port
ctrl port
Maodify frp Proxy Query frp used port Confirm

PucyHok 8.9.4.6

Hactponka mHdopMaunm o cetm npokcm-cepsepa frp Bknto4vaeTr IP-agpec npokcu-cepsepa cetu frp,
web_port,pic_port nopT npokcu,ctrl_port nopT npokcwu.

Mpn HeobxoaMMoCTM un3MeHUTe HacTpomku frp, TO ecTb pedakTupoBaTb IP-agpec npokcuy,
web_port,pic_port,ctrl_port,kak nokazaHO Ha pUCYHKe HUXe

frp Proxy Information

tem Value @
fip IP
web port
pic port
ctrl port
Modify frp Proxy Query frp used port Confirm

77



PucyHok 8.9.4.7

Ha>xMnTe Ha noaTBeEpXAeHWe Mocsie 3aBepLlleHns BBOAA, OH MOXET NMPOAO/IXXUTb AOCTYN B COOTBETCTBUM
C HOBOW M3MeHeHHOM nHpopmMaumnen o6 IP-agpece npokcu-cepsepa frp (B NpaBuIbHON KOHGUIypaumn).

MpuMeuaHune:

Ecnn  kaxaplh  ocumnnorpad noakawyeH K ogHOMYy UM TOMy Xxe cepBepy frp, TO
web_port,pic_port,ctrl_port kaxaoro ocumnnorpada goskeH 6bITb COrlacoBaHHbIM, B MPOTUBHOM Cilyyae
npokcu-cepsep frp BbINAET U3 CTPOSI MU HE CMOXET NOAYYUTb AOCTYM.

Ecnn npokcu-cepsep frp uM3MeHeH, OH He MOXET MoAy4YuTb A0CTyn no IP-agpecy NnokanbHOW ceTu:

9000. Ecnun nonb3oBaTesnito He06X0A4MMO BOCCTAHOBUTb HOPMasibHbIA A0CTYyN, HaxMuTe KHonky |[DEFAULT

Ha naHenwn ocuwmnnorpada, 4Tobbl COHpOCUMTb KOHUrypaumio, a 3ateM ucnonb3ynte nopt IP: 9000 gns
pocryna.
(5) YcTtaHoBKa napons

HacTpoiika napons npegHasHadeHa 4n1s BXo4a B CMCTEMY C MOMOLLbIO YYEeTHOW 3anncu nonb3oBaTens.
Mocne Toro, Kak Nosib3oBaTeNlb U3MEHUT Naposb A4S BxoAa, eMy HeobxoamMMo 6yaeT Mcnonb3oBaTb HOBLIM
naponb Ans crnegylowero Bxoda B cucteMmy. Ecnm Bbl 3abbiin naponb, c6pocbTe €ro, HaxaB KHOMKY

DEFAULT| Ha naHenu ocuunnorpada.

8.10 MaTtemaTnueckue onepauuvm

Ocuwnnnorpadbl cepun AKUM-4115B noaaepxmBaloT WMPOKMA Habop MaTeMaTmyeckumx QyHKUMiA,
BK/tOUas apudmeTmyeckme onepauuun, bbicTtpoe lNpeobpasosaHne Oypbe (FFT), normyeckue onepauum,
umdposor GUALTP N pacllMpEHHbIe onepauunu.

Pe3ynbTaT MaTeMaTM4eCKMX AENCTBMI MOXET Takxe O6blTb M3MepeH C MOMOLbK AeNeHUN CEeTKU Wn
KYpPCOpOB.

BoiguTe B MEHO MaTeMaTM4ecKuX onepauumi , KHomnka
perynstopom |MULTIPURPOSE |sui6epete Bknaaky TYPE| , nanee Bknaaky Janee ucnonbays

pyuku [POSITION| unu |[SCALE [JHa nepeaneit nanenu B o6nactu ynpaenenus no septukanun VERTICAL

yCTaHOBUTE W3MEHEHMe BEepPTUKAAbHOIroO TMOJSIOXKEHUS MaTeMaTM4eCcKon onepauum W BepTUKaNbHOro
mMacwrtaba curHanos. ®DOpMbl CUrHaANOB MaTeMaTUYecKMX onepauui He MOoryT ObiTb He3aBUCUMbIMWU,
perynupys wkany ropusoHTanbHon pas3sepTkh HORIZONTAL . oHu 6yayT MeHSATbCS aBTOMAaTUYECKWU B
COOTBETCTBMU C FOPU3OHTANLHONM LWIKaSoN BpeEMeH aHanoroBoro BXoAHOro KaHana.

Kypcop MaTemaTuueckux onepaumit B Husy gucnnes Bl oTvevaer pesynbTaT MaTeMaTUyecKoii
onepauuu.

, Adanee MHOrodyHKUMOHANbHbIM

8.10.1 ApudpmMmeTnveckue onepauum

Ons nepexoga K BbIMNOJIHEHMIO apudMeTUYeckux ornepauuii ucnonb3ynte kHonky |MATH| , aanee
MHOIO(YHKLMOHaNbHbIM perynsitopoM |[MULTIPURPOSE| sui6epete Bknaaky [TYPE| , nanee Bknaaky

Ncnonb3yinTe BKIagky ONS BbINONHEHUST apudMeTMYecKmMx onepauumin  n3 cnepyowmx
«EF», «=», KX», «+>» c ¢dopmMamm curHanos wm3 kaHanoe CH1 mn CH2 u nonydyeHus uWTOroBoOM
MaTeMaTM4eckon opMbl curHana.

MNMepeyeHb BbIMOSIHAEMbIX Onepaunii , BKiagka

OnepaTop NOAAEPKMBAET K=+, «=>», «X», «+>,

a. :Cno>+<eHV|e -®opMbl curHanos ncrtoyHnka 1 CH1 v ncrouHuka 2 CH2 cknaabiBaloTCA MO TOYKaM.
6. :BbNVITaHVIe -®opMbl curHanos UctoyHmnka 1 CH1 v ncroyHuka 2 CH2 BbIYMTAOTCA NO TOYKaM.
B. :yMHO)I(eHVIe-CDOprI curHanos uctodHmnka 1 CH1um ncroyHmka 2 CH2 yMHOXaKTCA NO TOYKaM.
r. :,El,eneHMe-(Doprl curHanos uctodyHmnka 1 CH1 v nctoyHuka 2 CH2 genartcs no Toykam.

8.10.2 BbicTpoe npeob6bpa3oBaHue ®dypbe (FFT)

Ncnonb3ysa matematuyeckne onepauum BMO (6bicTpoe npeobpasoBaHue dypbe), CUrHanA BPEMEHHOM
obnactn (YT) MoxHO npeobpaszoBaTb B CNEKTP curHana.

C nomowbto BMN® MoOXxHO nerko HabnwaaTb cnegytowme TUMbl CUrHaNO0B:

e AHanu3 rapMOHMYECKUX COCTaBASAOLWMX B CETAX NUTaHUS,
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N3MepeHne rapMOHNYECKMX COCTaBASIOWMX U UCKAXKEHNS B UBMEPUTENBHOM CUCTEME,
OnpepeneHne xapakTepuCTUK LYMOB B UCTOYHUKE MUTAHUS MOCTOSHHOIO TOKa,
TecTnpoBaHMe UMMNYNbCHOro OTKAMKa GUALTPOB U CUCTEM,

AHann3 mexaHn4yeckmx konebaHum

Ons ncnonb3oBaHus pexunma bNd Heob6xoAMMO BbINOMHUTL Ceaylowne 4encTBus:

HaxmuTe kHonky [MATH]| , nanee MHorodyHKUMOHaNbHBIM perynstopoM [MULTIPURPOSE] sui6epeTe

BKJ1aaKy , Aanee Bknaaky |FFT.

Hactpoiika BMNo
(1)  HasHaueHve kaHana UCTOYHMKA CWrHana no Bknaake [Source us |CH1/, [CH2|;

(2) Bbi6op TMna okHa BMN® gnsa nosBblWeHNs YacTOTHOrO paspelweHus : Bknaagka Window.
Mo>xHO BblbpaTb BKI1agku XaMMUHra, bnakmaHa, NnpsiMOyrosibHMKa M XaHHMHra.

a. - MpsamoyronbHoe OKHO:OH wWMeeT Jsyduwee paspeweHne Mo 4acrtote M Xyawee
paspeleHne no amnanTyae, aHanormyHoe pesynbtaty bM® 6e3 npumeHeHUs okHa. MpsAMOYyrosibHOe OKHO
obnajaet nyywM paspeLlleHnem No 4acToTe, HO HU3KUM paspeLleHmneM Mo aMnanTyae.

DTO OKHO NOAXOAMUT ANS CUTHAMO0B, HE MMEKLWNX Pa3pbiBOB:

e [lepexoaHble Mpouecchbl ManM BCMAECKN, B TeX CyyasX, Koraa ypoBeHb CUrHasa Ao U nocne cobbitms

paBHbl MNK 6N3KK NO 3HAYEHUIO,

e CurHanbl cMHycomganbHoi GOpMbl C paBHOM aMNANTYAOM M 4acTOTON,

e LLUIMPOKOMOMOCHbIN Cly4YalHbIl WYM B MEAJIEHHO MEHSIIOWEMCS CreKTpe.

6. - OKHO X3HHMHra: o cpaBHEHMIO C MNPAMOYrofibHbIM OKHOM OHO WMEET Jydlee
paspelleHme No 4actoTe, HO XYyAllee paspelleHue no amnautyge. DTO OKHO MOAXOAWMT AN  WU3MepeHus
CUHYCOMAAJbHbIX, NEPNOANYECKNX N Y3KOMOSIOCHbBIX CUFHANO0B CAYYalHOro wyma.

B. - OKHO X3MMMHra:Pa3pelleHne rno 4acroTe HEMHOro Jly4lle, YeM Yy OKHa X3HHMHra, 370
OKHO MOoAXOAWT ANS CUrHaNoB A1 U3MEPEHUS NEPEXOAHbIX UM KOPOTKUX MMMNY/bCOB, @ Takxe (opMbl
curHana c 60abWON pa3HULENK A0 U NOCNe YPOBHS cMrHana.

r. - OkHO BnakMaHa:OH UMeeT Nyyllee paspelleHne No amnanTyae M Xyalee paspelleHue
Mo YyacTtoTe. DTO OKHO MOoAXOAUT ANSt UBMEPEHMUS OAHOYACTOTHbLIX CUTHAMI0B MJIM MOMCKA BbICLUNX FaPMOHMK.

(3) YCTaHOBKa eANHUL, U3MEPEHUSI BEPTUKAJIbHOM LIKasbl, BKNaAKa

EamHuuen pesynbtata onepaumu BrN® moxHo BbibpaTte Vrms 1 dBVrms. Bknagku

Vrms |no3BonSlOT BblbpaTb oTO6paxeHue pa3Mepa BepPTUKaNbHOM aMnanTyabl B JIMHEWHOM BuAeE,
dBVrms| B norapudpmunyeckom smae B geumnben-sonabTax.

Ecnn cnektp BMN® HeobxoamMmo oTobpaxkaTb B LIMPOKOM AMHAMUYECKOM AMana3oHe, peKoMeHAyeTCs
ncnonb3osatb dBVrms.

(4) YcTaHoBKa 4uncio toyek BN , Bknaaka

BboinonHUTe noAacyeT p[aHHbliX onepaumn bBIO, yem 6onblle cyeTyMK, TeM Bbllle pa3spelleHue,
COOTBETCTBYHOLWAsa CKOpoCcTb 06HOBMeHns byaeT MmeaneHHee. OH MoXeT 6bITb yCTaHOBNEH Ha 3HadeHus 8K,
16K, 32K, 64K, 128K, 256K, 512K un 1M.

(5)  Bbibop pexwuma oTobpaxeHus BMO, Bknaaka Display Mode
MO>XHO YyCTaHOBUTb:

NOSIHO3KPaHHbIN pexum,

pasaenbHbli 3KpaH,

HUcnagawouwasa Kkpusas-1,

HMCNagawuwas kpmsas -2.

a. — PazpenbHbili akpaH: OTobpaxaeT opMy cCurHanma MCTOYHMKa M popMy curHana
YyacToTHOro cnektpa BlN® Ha pa3geneHHOM 3KpaHe . OTO NOKa3aHO Ha PUCYHKE HUXe.

6. @ - [onHo3KpaHHbI: HanoxeHHoe oTobpaxkeHne (opMbl CUrHasa WMCTOYHMKA M 4YaCTOTHOrO
cnekTtpa BMN®. OcunnnorpamMma B NO/IHO3KPAHHOM pexume. MNMonb3oBaTenb MOXeT HabnaaTb cnekTp 6onee
4YeTKO U BbIMOHATL 60ee ToUYHble U3MEepPEeHUS.

B. - Hucnapawwas kpuas-1 :®opMa cuMrHana, 4acTOTHbIM CMEKTP W KacKkaAHas Kpusas
oTobpaxalwTca oTaenbHO B 3X OKHaX. 3HayeHue ABb u3MeHdeTcs CO BpeMeHeM npu oTobpaxxeHuu
YaCTOTHOrO crnekTpa Ha Hucnagatwowen. MMeeT yHKUUIO 3anncu.

r.. - Hucnapawwasa kpusas-2 :®opMa cuMrHana, 4acToOTHbIM CMEKTP M KacKkaAHas KpuBas
oTob6paxkatoTCa OTAENbHO B 2X OKHax. OH uMeeT (yHKLUUIO 3anncn, Kak nokasaHo Ha pUCYHKe HUXe.

e Bbibop cermeHTa: B coctosHun  STOP  ucnonb3yinte  MHOFOMYHKLMOHANbHYI  pYyuKy

IMULTIPURPOSE| ans BbiGopa cerMeHTa M MpocMoTpa 4YacTOTHOIO CMeKTpa, COOTBETCTBYHOLLErO
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MOMEHTY BpEeMEeHM Ha KackagHoh KpuBoh. MoxHO 3anmucatb A0 200 4YacCTOTHbIX CMEKTPOB,
COOTBETCTBYHOLMNX KaCKaaHOW KPUBOW.

STO NOKA3aHO Ha PUCYHKE HUXE.

TRIGED | M 5 00ns ——N /D ooos |T @

fiHz 7 dive

PncyHok 8.10.2.1

(6) YcTaHoBKa AnanasoHa 4YacTtoT oTobpaxkaeMoro cnekTtpa, Bknaaka [FreqSel

a. 3ajaHue Avana3oHa YyacToT pa3sepTku Bl®, sknagka |Range

e |Start Fre§ CrapToBas 4acToTa: YCTaHOBUTE HauyaNbHYO 4acToTy pa3sepTkn bBlO.
e |[End Freg KoHeL, 4acToTbl: YCTaHOBUTE KOHEYHYIO 4YacToTy pa3BepTku bBIro.
e [Tracking| OtcnexuBaHue yactoT: OH MoXeT 6bITb BKAOYEH nan BbikAtodeH.ON (BKJ1): HayanbHas
yacToTa M KoHeyHasa 4vactoTta 6yayTt cBsasaHbl, OFF (BblKJ1): Ha4yanbHas 4yacToTa M KOHeyHas 4yactoTa He
6yayT cBsi3aHbl.

6. YctraHoBka nonockl 0630pa

e YCTaHOBUTE 4acTOTy AMCKPeTU3auunu, BKNaaka ! LleHTpasnbHy0 4YactoTy curHana bro,

n popma curHana bBrNod 6yaet nsmeHeHa COOTBETCTBYOLWMM 06pa3oM OT 3TOW 4YacTOThI.
e YCTaHOBWTE 4acTOTy Nonockl 0630pa, BKNaaka

(7) NHCTPYMeHT BMN® pexum o6HapyXeHus MMKoB , Bkaaka Detection Mode)

Pexxnm ob6HapyXeHna npegHasHaydeH Ans YyCTaHoOBKM cnocoba oTobpaxeHus Todek Bblibopku
HeobpaboTaHHbIX AaHHbIX nocne onepaunn BMN®. PexnM o6HapyXeHnsa MOXHO YCTaHOBUTb Ha

- HOpManbHbIN,

- ycpeaHeHwue,

- yAep)aHue MakcMMmymMma ,

- yAep)aHue MakcuMymMma .

Pexxnm Toukn otbopa Npob MoxeT 6bITb YCTAHOBMEH Ha + MUK, - MUK, CpegHee 3Ha4YeHne U nHTepsan,
Kak MOKa3aHO Ha pPUCYHKE HUXe.
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TRIGED M 50.00ns . 9. D 000s |T € . EDCAuto-8

1 |==100.0

PucyHok 8.10.2.2

a. HopManbHbI (B peanbHOM BpeMeHK) : popMa cuMrHana crnektpa otobpa)kaeT Bce BblbpaHHble

3HAYeHMs, COOTBETCTBYOWAsA GopMa CUrHana crekTpa oTobpa)kaeTcs KpacHbIM LiIBETOM.

6. YcpenHeHune: opMa curHana crnektpa otobpaxaeT cpeaHee 3Ha4yeHume Nno Touke Bbl6OpKM B

WHTepBaJsie BpeMeHn, COOTBETCTBYloWasa dhopMa curHana cnektpa otobpakaeTcs 3es/ieHbIM LBETOM.
CpenHee BpeMsi: yCTaHOBUTE KOMMYECTBO pa3 pacyeTa cpeaHero 3HadeHusa. Koraa cpegHuin cnekTtp

BKJ/IIOYEH, KO/IMYEeCTBO pa3 MOXHO YCTaHOBUTb B AmanasoHe 2,4,8,16,32,64,128,256,512. Yem 6onble

uncno, Tem bonee nNnaBHbIM ByAeT yCpeAHEHHbIN CMEKTP.

B. -YaepxaHune MakcuMmyma : dopMa curHana cnektpa oTobpa)kaeT MaKCMMalbHOEe 3HauyeHue

cpeAn JaHHbIX MHOroKpaTHOM BblIGOPKM, a COOTBETCTBYHOLWas dopMa curHana crnekrtpa otobpaxaercs

CUHUM LBETOM.

r. - YaepxaHue MMHMMYyMa: hopMa cMrHana crnektpa otobpaxkaeT MMHMMaribHOe 3Ha4YeHne cpeam

AAHHbIX MHOrokpaTHOM BbIBOpKM, a CcOOTBeTCTBYLWAa ¢dopMa curHana crnektpa oTobparkaeTcs cepbiM

LBETOM.

Bo Bcex cnocobax obHapyXXeHus AOCTYMNHbl Cneayowme pexuMbl TOUKN oTbopa Npob Ansa BblUMCIEHUS:

OFF |: BbIKNOUYNTb OBHapYyXeHus

. '"+Peak| : Boibop N0 MakCcMManbHOMY 3Ha4YeHMIO B AMana3oHe Kaxaon Touku otbopa npob.

'-Peak| - Bbibop N0 MUHMMaNbHOMY 3HAUYEHMIO B AManasoHe KaXaolh Toukm oTbopa npob.

r. Sample| - UHTepBan: Boibop no 3HaueHUto BbIGOPKM B OAHOM M TOM XXe& BPEMEHHOM MHTepBarse.

4. /Average| - Bbi6op Mo cpefHeMy 3HaYEHWIO B Mpefenax Kaxaol ToUku otéopa npob.

NPOU3BOANT OBHOBNEHME AaHHbIX CEXEHNS KaX/Aoro crekTpa

NMpuMevyaHue:B pexnme obHapyXXeHUs foKeH oTobpaxaTtbcs cnea obHapyXeHus

T O

(8) NHcTpyMeHT BIMN® paccTaHOBKa MapKepoB cnekTpa , BKiaaka
0na o6o3HavyeHmnsa ToUeK B CNeKTpe n oTobpa)keHUs 3Ha4YeHUss YacToTbl M HANPSXXEHUS. PEXMM MapKUPOBKHU
yCTaHaB/IMBaAETCA KakK:
BbIKJTHOYEH,
aBTOMaTU4YeCcKun,
NOpPOroBbIi,
PYYHOW.
a. BbIKJ1: BbiknO4YNTb DYHKLMIO pacCTaHOBKM MapkepoB. HacTtpoika no ymon4danuio OFF.
6. |[Auto| ABTOMaTnyeckasi pacCTaHOBKa MapKepoB.
e |Mark Src | Bbi6op ncrtouyHmka mMapkepa: BbibepuTe BOoNMHY cnekTpa B KayecTBe MCTOYHMKA MapKepa
, ANS KOTOPOro BbINOJIHAKTCA clegyrLlmne ycnoBusa obHapyXeHus Mmapkepa:
- peanbHoe BpeMs RealTime |,

- ycpegHeHue : /Average,




- yaepxaHue Makcumyma MaxHold| ,
- yaepxaHue MMHUMyMa |MinHold

MpuMmevyaHue: HeakTnBHas MapkupoBKa NO YMOAYaHUIO OTobparkaeTcs CepbiM LBETOM.

. CyeTunk MapKepoB: YyCTaHOBUTE KOMYECTBO MapKepoB , KOTOpble 6yayT OTMeYeHbl,
AvanasoH MoxeT 6bITb ycTaHosneH ot 1 go 50.

. Tabnuua mapkepos: OTobpaxeHne nHdopMaumn O TeKyLlel ToOYKe MapKkepa, BKlo4Yas
HOMEep TOYKM, 4acTOTy W HanpsKeHue, KOTOpble MOXHO BKJIIOYUTb MAW BbIKIKOYNTb, COCTOSIHUE MO
ymon4yaHuio OFF BbIK/t0UEHO.

B. ThreShold - YctaHoBka MapkepoB no nopory.

e |Mark Src | Boibop nctouHuka Mapkepa: BbibepuTte BoSIHY cnekTpa B KayecTBe MCTOYHMKA Mapkepa
, AN KOTOPOro BbIMNOMHSAKOTCA Crieayrowme ycriosus obHapy>XeHns mapkepa:

- peanbHoOe BpeMs RealTime |,

- ycpegHeHwue : /Average ,

- yaep)xaHue makcumyma |[MaxHold

- yAep)XaHue MUHUMYMa
MpuMevyaHue: HeakTnBHas MapkupoBKa N0 YMOAYaHMIO oTobpa)kaeTcsi CepbiM LBETOM.

- MoporoBoe 3HauyeHue: yCTaHOBUTE TMOPOroBOe 3HayeHue, KoTopoe Oyaer
NCNOMb30BaTbCs B KayeCTBe YC/I0BUSA CPaBHEHWUS, M OTMETbTe, Te 3HayeHWus, NpeBbllaloLWmMe NOporosoe
3Ha4YeHMe N MeHblle NOPOroBoro 3HavyeHus.

o Cnncok MmapkepoB: OTobpaxeHune nHdopmaumm B TabnndHo dhopMe 0 TeKyllen Touke
MapKepa, BK/o4Yas HOMep TOYKW, 4acToTy WM HanpshkeHue. PexnuM MOXHO MOXHO BKAOUMTL ON unum
BbIkTIOUYUTE OFF , coCcTOAAHME MO YMOSTYaHUIO BbIKTHOYEHO.

r. PYUYHON pexXuM: MCMoNb3yiTe MHOrodYyHKLMOHabHbI perynstop MULTIPURPOSE ans
nepeMeLLeHns MapkKepa B NMPOU3BOJIbHYIO TOYKY.

. Bbi6bop ncrtouHnka mapkepa : BbibepuTe BOSIHY CnekTpa B Ka4yecTBe MCTOYHMKA Mapkepa
, AN KOTOPOro BbINOMHSAKOTCSA criegyrowme ycnoBns obHapyXXeHnsa mapkepa:

- peanbHoe BpeMsd RealTime |,

- ycpeaHeHue : Average ,
- yaepxaHue makcumyma |[MaxHold| ,
- yAep)XaHue MUHUMYMa
MpuMmevyaHune: HeakTnBHas MapkupoBKa NO yMOA4YaHMIO oTobparkaeTcs cepbiM LBETOM

. |Mark to Peak| Mk mapkepa: OTMETbTE NMKOBOE 3HAYEeHME TOKa HENoCPeACTBEHHO.
¢ Next Peak

(9) Bo3BpaT k NpeABapuUTenbHbIM NOMb30BaTENbCKUM HacTpoiikaM, Bknaaka User Presets|
N3MeHnTCS pexmnm oTobpaxeHWs Ha MNOSIHO3KPaHHbIA Mo yMondaHuioo. OcTasbHble HacTPOMKM OCTalTCH
HEWU3MEHHbIMU.

NMpuMevaHue: lVickaxeHusa BMNoO .Mpu ncrnonb3zosaHuu BIM® , curHanbl ¢ KOMANOHEHTAMW MOCTOSAHHOMO
TOKa WU OTKJSIOHEHUAMU MOTYT Bbi3biBaTb OWMWOKN UKW OTKIOHEHUS B KOMMAOHeHTax dopMbl curHana bro.
UYTOo6bl YMEHbLIMTL COCTaBASIOWY MOCTOAHHOMO TOKA, KaHaja MOXHO HacTpouTb Ha pasBsA3Ky Mo
nepeMeHHoMy TOKY ( CM BblWwe).YTo6bl YMEHbWWTb CAyYaWHbIX LWYM W 4YacTOTHblE coCTaBnsawowue
HaNO0XEHNS MOBTOPSAIOWMXCA UM OAMHOYHBIX UMMYNbCOB, NOSb30BaTE/lb MOXET YCTaHOBUTbL pexuM cbopa
OaHHbIX ocumnnorpada Ha ycpeaHEeHHbIN pexuM cbopa AaHHbIX ( CM BbIWeE).

8.10.3 Jlornyeckue onepauumm

Nornueckne onepaunn no3sBoNAKT OCYWECTBUTb NMpoBeAEHUNE MOTOYEYHbIX JTOrMYECKNX BbIYNCNEHUN C
Hanpsa>XeHnaMmm CUrHasioB ykKasaHHOro MCToO4HMKa " OTO6pa)KEHVIe PE3YNIbTaTOB.

Ona nepexoga K BbINO/IHEHUID JIOMMYECKMX oOnepaunii  UCNOoNb3ynTe KHOMKY
MHOTrOdYHKLMOHaNbHBLIM perynstopoM |[MULTIPURPOSE| Bui6epete Bknaaky [TYPE , nanee Bknaaky

normndyeckux Logic
[Ons nepexoaa BO BKAAAKWM MEHIO HAaCTPOMKK MCMNOSMb3YNTE KHOMKMU

, nanee

(1) _ExEression Bbi6op 1oOrMuyeckoro BbipaXKeHus:

a. @ «M>» BbinoNHeHMe normyeckom onepaumm «M» paspeweHo Ans8 KaXxaon TOUYKM UCTOYHMKA 1 1
UCTOYHMKaA 2.

6. @ «NJIN» -BbinonHeHWe normyeckon onepauunn «UJIN» paspelweHo Ans KaXKaon TOUYKM MCTOYHMKA
1 nnn ncTovHmka 2.
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B. «HE» :BbinosHeHMe nornyeckon onepaunm «HE» paspellueHo Ans Kaxaom TOUKM MCTOYHMKA 1,
€CNIN UCTOYHUK 2 B 3TOT MOMeHT «0».

r. «ucknovawwee WIN» - :BbinonHeHue noruvdeckor onepaumn «UCKJTIOYAIOLWEE WNN»
pa3peLlleHo A9 KaXKaol TOYKM UCTOYHMKA 1 M NCTOYHMKA 2.
(2) Ha3HaueHMWe KaHana UCTOYHMKA CUrHana no Bknaake [Sourcel v Source 2| us|CH1|, CH2/;

Mpnbop npeacTaBnsieT CUrHasAbl UCTOYHMKOB B ABOMYHYI CUCTEMY M 3aTEM BbIMOJIHSAET JSlornyeckoe
BblIpaXeHue /18 KaxXAoro UCTOYHMKa cUrHana. Bo BpeMs ornepaumu, ecsiv 3Ha4YeHne HanpsXXeHus curHana
KaHana 6onblie YCTAaHOBMEHHOrO MOPOroBOro 3HayeHuss 3Toro curHana ( cMm Humxe [opor 1), TO
NCNONb3YyeTCs siornyeckas «1», ecnn MmeHblle, To normdyeckmii «0» Mcnonb3lyeTcs YeTbipe TUna normnvyeckux
onepaunmn, Kak nokasaHo B Tabnuue Huxe.

Sourcell | Source2 | AND OR XOR Sourcel | NOT
0 0 0 0 0 0 1

0 1 0 1 1 1 0

1 0 0 1 1

1 1 1 1 0

(2) PexxnM wnHBEpCMM -MO3BONISIET MHBEpPTMpOBaTb (OpPMY CUrHasa JIOrMYecKon onepauuun.
NHBepcnio MoxHO BKNOUYNTL ON nnu Boikntounte OFF.

(3) YcraHoBka [Mopora 1- MHorogyHkunoHanbHbiM perynsatopom MULTIPURPOSE MOXHO
YCTaHOBWUTb 3HadeHusa lopora 1. Koraa 3HadeHne HanpshXeHUs UCXOLHOro KaHasa MpeBblaeT 3HavyeHue
Mopora 1, oHO naeHTUdMUNPYETCHA KakK Jlornyeckas «1», B MPOTUBHOM C/lydae 3TO NOrn4Yecknin «0».

(4) [ThreShold2 | YcraHoBka [Mopora 2 - MHOrodyHKUMOHaNbHEIM perynstopom MULTIPURPOSE
MOXHO YCTaHOBWTb 3HaudeHume nopora 2. Korga 3HayeHWe HanpshKeHUs MCXOAHOro KaHana npesblllaeT
3Ha4veHue Tllopora 2, OHO wuaeHTMdMUMPYETCA KakK Jformyeckas <«1», B MNPOTUMBHOM Ciydae — 3TO
nornyeckun «0».

8.10.4 Unudposoii punbtp

Ncnonb3oBaHne dyHKUMM UMbPOBOro ¢unbTpa MO3BOMASET YyAaNUTb HeXenaTeSlbHble KOMMOHEHTbI
BXOAHOIO CUrHana, HanpuvMep LWyM.

Borante B MeHO MaTeMaTuU4decKux onepaumim , KHOMKa MATH |, Bknagka [TYPE , panee
MHOIO(YHKLUMOHaNbHbIM perynsitopom |MULTIPURPOSE || Bui6upaem Bknaaky undposoro ¢hunbTpa

[Ong nepexofa B MEHIO BO BKNAAKN MEHKO HACTPOMKU HACTPOMNKM MCMOMb3YNTE KHOMKU
(1) FilterType| Twun umndpoBoro punbtpa

a. LowPass| - Bbibop dunbTpa HMU3KUX 4YacToT.PaspellaeTcs nNponyckaTb TOMbKO CUrHan, 4actoTa
NMCTOYHUKA KOTOPOro HWMXe TeKyLlero BepxHero rnpegena 4yacroTbl.

6. - Bbibop dpunabTpa BbICOKMX YacToT.Pa3peluaeTcs nponyckatb TOSIbKO CUrHasa C 4YacToTown

BblLlEe TEKYLLEro HMXXHero npejesna 4acToTbl.
B. - Bbibop nonocosoro dunbTpa.Pa3peliaeTca nponyckaTb TOMIbKO CUrHaja C 4acToToW
BblLUE TEKYLLEro HMXHEro rnpeaesa 4actoTbl U HUXE TEeKYLLero BepxXHero npeaena 4acroThl.
a. Bbibop pexekTopHoro dwunbTpa.Paspelnaerca nponyckaTb TOSIbKO CUrHan € 4acToToW
HWXXE TEKYLLero HXKHero npeaesa 4actoTbl UK Bbille TeKYLIero BepXHero npejesna 4acroThbl.

(2) LowerLimit YCTaHOBKa HMWXHEro npegena 4acTtoTbl duabTpa MHOMoMyHKUMOHANbHbIM
perynstopom |MULTIPURPOSE| . MoxeT 6biTb YyCTaHOBAEH TOMbKO Afi8  MOMOCOBOIO MM
BbICOKOYACTOTHOro unbTpa.

(3) UpperLimit | YcraHoBka BepxHero npeaena 4acToTbl GUAbTPE  MHOFOMYHKLMOHAMbHBIM
perynsatopom ||MULTIPURPOSE .||]Mo>|<eT ObITb YCTAHOBJ/IEH TOJ/ILKO AJ19 NMOJ0COBOIr0 UM HM3KOYACTOTHOMO

dunbTpa
MpumMmeuaHue: [JMana3oH HACTPOMKN BEPXHEro/HUXHEro npeaena 4acroTbl CBA3a@aH C TEKYLWM BPEMEHEM
6a30B0OM rOpU30HTaNIbLHOW pa3BepTKU.

8.10.5 PacuumpeHHble onepauvm
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MNMonb3oBaTenb MOXeT CBOHBOAHO onpenensaTb paboTy Kaxaoro curHana BXOAHOrO KaHana, 4Tobbl
noNyyYnuTb pasfiMdHbie pe3ynbTaTbl MaTeMaTMyeckon o6paboTkm dopM curHana C  MOMOLLbIO
OOMNOMHUTENbHbIX BbIYMC/IEHWA MO 3af4aHHbIM MONb30BaTeNleM C/OXHbIM dopMyaM mn3  QyHKUMUIA-
onepaTopos.

BoiiAMTe B MeHI0 MaTeMaTuyeckux onepauuii , kHonka |MATH || Bknagka [TYPE| , nanee
MHOrOodYHKLMOHaNbHBIM perynsiTopoM [MULTIPURPOSE || Bbi6rpaem BknaaKy paclumMpeHHbIX onepaumii ee

Advance | .
Ansa nepexoAa B MEHIO HACTPOMKM UCNONb3YNTE KHOMKM
(1) CocTaBfieHne BblYNCANTENBHON DOPMYIbI.

OHO MOXeT 6bITb BK/IOYEHO WK BbiK/OYeHO, Aanee ON ,
[lanee MHOroyHKLMOHabHbIM perynstopoM |[MULTIPURPOSE| sui6vpaem [Channell, [Function| nnu
n3 Habopa yHKUMA , 3aTEM HaAXMUTE pYy4UKy, 4TObbl OTOG6pa3mTb BCE MapaMeTpbl B CNMCKe

d)OpM Jibl B OTKPbIBLUEMCSH OKHE .JTO NMOKa3aHO Ha PUCYHKE HUXE.
TRIGED M 200, 5 L ; 000s T B 7 EDCAuto 000pY

[® MENU

Function

rator

PucyHok 8.10.5

Mpu peaakTMpoBaHMK BblpaXeHns opMyJibl MONb30BaTENb MOXET MCMOJIb30BaTb BKIAAKM

Delete |yaanutsb,

Clear |, ouuncTuTb,

Appl NMPUMEHUTb K COCTaBNIEHHOMY BblpaXkeHuto. [ocne MpUMEHEHUs BblpaXeHus ocumnnorpad
BbIMNOJ/IHSIET onepaumm B COOTBETCTBMU C DOPMYJION U OToBpaXkaeT pesynbTarT.

(2) NTorosasa dopmyna 6yaet cogepxatb :
a.CTpoka B okHe [Expression |, BbipaxeHue , cocTosillee W3 KaHana, (QYHKUMM, NEPEMEHHOI W

onepaTopa. [/iInHa BblpaXXeHUsd He A0J1>KHa NpeBbliwaTh He 6onee 40 cnmBONOB.
Jonyctumbie 3Ha4yeHus:

6. Boibop kaHana, oH MOXeT BbibpaTb @, @
B. Bbibop anrebpanyeckon dyHkumn. Boibop pyHKUMM NokasaH B Tabnnue Huxe

UmMmsa dyHKUUN OnucaHue

Log Bblumcnset norapudm BbibpaHHOro norapmdma.

Exp BblYMCNSET 3KCNOHEHTY BbI6paHHOro NCTOYHMKA

Sin BbluncnseTr 3HaYeHne cnHyca BbIbpaHHOro MCTOYHMKA
Cos BbluMcnsgeT 3HaYeHne KOCMHyca BbIBpaHHOIo MCTOYHMKA
Tan BbluncnseT 3HavyeHue TaHreHca BbI6paHHOro UCTOYHMKA
Sqrt BbluncnseT KkBagpaTHbIN KOPeHb BbI6BpaHHOr0 MCTOYHMUKA
Intg BbluncnseT nHterpan BbI6paHHOro MCTOYHMKA
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Diff

Bbluncnsetr anddepeHuman ANCKPETHONO BpPEMEHU BbIGpaHHOro
NCTOYHMKA

r. Boibop MaTemaTtnyeckoro onepaunmn. Beibop onepaumn nokasaH B Tabnuue Huxe.
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Uma pyHkLMMN

OnuncaHune

+I-IXI+IA

ApudmeTruyeckne onepaTopbl: CNOXEHWUE, BbIYNTAHUE, YMHOXEHME,
JeneHne, UHAEKC.

O)

Ckobka, OHa MCNONb3yeTcs ANs YBENMUYEHUSA ornepauuu nNpuopuTteT
B CKOBKaXx ,

<, > ,>=,<=,==,

OnepaTopbl OTHOLUEHUA: MeHbliue, 60/blle, MEHbLIE WIN pPaBHO,
60/blUE UIWN PABHO, PAaBHO, HE PABHO

I, &&

Jlormyeckne onepaTopsbl: UK, U




9 AONOJIHUTEJIbHbIE ®YHKLUMNOHAJIbHbIE KJIABULUU

9.1 ABTOMaTMUecKas HacTpoihka

KHonka [AUTO| Ha nepeaHein naHenu npubopa nNpeaHasHayeHa ANs  BKIAOYEHUA  PyHKUUK

aBTOMaTU4YECKOM HACTPOMKKN, NpM KOTOPOM ocumnnorpad aBToMaTUYECKN HAaCcTpouT MacwTtab no Beptukanu,
BPEMEHHYID Ppa3BEpPTKY M PpEeXMM 3anycka B COOTBETCTBMM C BXOAHbIM CUrHanoM Ans obecnedyeHus
onTuManbHOro otobpaxeHus GopMbl CUrHana.

ABTOMaTM4YecKas HacTpolKa NpuUMeHMMa TOJIbKO B C/leAyoWwmxX cayyasx:

a. ABToMaTM4yeckass HacTporka noaxoAuT TOJIbKO ANs MPOCTOro OAHOYACTOTHOrO CurHana. [ns BOSH
CNOXHOM KoMbuHaumm pobutbcsa apheKTUBHON aBTOMATUUYECKOM HAaCTPOMKM HEBO3MOXHO.

6. YactoTta namepsemoro curHana He meHee 20 'y, amnanTtyaa He MmeHee 20 MB pasmax; pabounii umkn
NMPSIMOYroJibHOM BOJIHbI NpeBblwaeT 5%.

9.2 IMyck/OcTaHOBKa U3MepeHusn

KHonka |[RUN/STOP| Ha nepeaHelt naHenn npubopa npeaHasHavyeHa Ans 3anycka nsMmepeHus Gopmbl

curHana. Korga knasuiia HaxkaTa M 3aropaeTcs 3esieHbli CBET, 3TO yKa3biBaeT Ha coctosHune RUN, a ecnn
nocse Ha)xaTus KNaBuLLIKW 3aropaeTcs KpacHbIM CBET, 3TO cocTossHne STOP.

B pabouem cocTtositHum ocumnnorpad HenpepbiBHO perncrpupyer ¢opMy CuUrHana, a B BEPXHEN NEBOW
yactm aucnnes otobpaxaetrca AUTO >XentbiM LBETOM, @ B COCTOSSHMM OCTaHOBKM ocuunnorpad
npekpawaeTt cbop gaHHbIX, U B BEPXHEN YacTu 3KpaHa oTobpaxaetcsa Haanncb STOP KpacHbIM LIBETOM.

Ncnonb3yeTcs Ans Hadvana n octaHoBKM Bbi6opkn hopMbl curHana.

9.3 C6poc K 3aBOACKMM HacCTpoMKaM

KHonka |DefaultSet] Ha nepeaHelt naHenu npegHasHadeHa Ans O6bICTporo Bo3BpaTa M b6bICTPOro

BOCCTaHOBJIEHNS 3aBOACKMX HacTpoek npubopa .
3aBoackue HacTponkn undposoro ocumnnorpada cepmn AKWUIM 4115/1B nokasaHbl B Tabnuue HUXe.

Cucrema DyHKUMA 3aBoACKUEe HAaCTPOUKH
CH1 1V/DIV
Vertical displacement O(vertical midpoint)
Coupling DC
Bandwidth limitation OFF
Vertical System VOLTS/DIV Coarse tuning
Probe 1x
Inverse OFF
CH2 OFF
MATH, REF OFF
Extension window OFF
Multi-Scopes OFF
Horizontal System Horizontal time base 1us/div

Horizontal displacement

O(horizontal midpoint)

Hold-off time 100.00ns
Trigger type Edge
Source CH1
Trigger System Slope type Rising
Coupling mode DC
Trigger mode Automatic
Type Vector
Format YT
Display Duration time The minimum
Grid brightness 40%
Waveform brightness 50%
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Background brightness

50%

Other System

Transparence ON
Storage type Waveform
Frequency meter ON

Measurement OFF, clear all measurement

Cursor OFF

Language Keep the settings before
shutdown

Menu display Manual

Square wave output 1 kHz

Output selection Trigger

Sampling mode Normal

Storage depth Auto




10 CUCTEMHbIE COOBLEHUSA U YCTPAHEHUE HENCNPABHOCTEW.

10.1 OnucaHue cUCTeMHbIX coobuieHun

B sToli rnaBe onucbiBaloTcA Haubosiee 4acTo BCTpPeYaeMble CUCTEMHble COO6LEeHNs, MoApO6HOCTU
npuBeAeHbl B Tabnmue HUXe.

Coob6uweHune DyHKUMA OonucaHue
Adjustment has been to | Perynartop B kpailHeM BbyneTt noackasaHo, Koraa
the limit! rnonoxeHun! NMOBOpPOTHas pyykKa

BPEMEHHOW pa3BepTKH,
rOpU3oHTasIbHOE CMEeLLeHMe,
BEPTUKANbHOE CMELLEHUE,
YPOBEHb 3anycka 1 BpeMs
3anycka AOCTUTHYT
npenenbHOro 3HayYeHus.

Saving, please wait... NaoeT coxpaHeHue , Bynet npeanoxeHo
noXxanymncra xauTe... COXpaHUTb GOpMY CUrHana u
dann HacTpoek.
Loading, please wait... NaeT 3arpyska, noxasnyncra ByneTt npeanoxeHo npu
XAUTe... Bbl30Be (pansa HacTpoek.
Storage successfully. CoxpaHeHue npowsio byneTt noackasaHo, korga
ycCreLHo. ¢dopma curHana, dann

HaCTpOeK W AaHHble
AekoanposaHusa 6yayT
COXpaHeHbl YCMeLIHO.

Storage failed! C6o1h B xpaHeHuw. bynet otobpaxkeHo 3TO
coobuieHne, ecnm He
YAACTCSA COXpPaHUTb popMy
curHana, dann HacTpoek U
AEKOANPOBaHME AaHHbIX.
Load success. HacTpoiika npowna bynet otobpa)eHo 3To
yCMeLHo. coobuieHune, Koraa Bbl
BbI30BETE OMOPHbIN CUrHanN
n dann HacTpoek byaet
yCnewHo yYCTaHOoBJ/EH
Load failed! HacTpoika npowna bynet otobpa)eHo 3TO
HeycnewHo. coobuieHne, korga npum
BbI30BE OMOPHOro CUrHana 1
daina HacTpoek He 6yayT

YCTaHOBJ/1EHbI.
Factory set successfully. 3aBoACKME HACTPOMKH bynet otobpaxkeHo 3TO
3arpy>eHsbl. coobLeHne, Koraa

BKJIlOYEHa (pyHKUMNS
YCTaHOBOK MO YMOJITYaHMUIO.
The signal is not | CurHan He obHapyXxeH. ByneT otobpaxeHo 31O
detected. coobuieHune, Koraa
BblNnonHsaeTca pexum AUTO
, HO BXOOHOW curHan

OTCYTCBYET.
Function is disabled in | B pexume XY ata dyHKUMSA 3710 6yaeT NpeanoXXeHo npwu
XY mode. 3anpeuleHa. BKJIIOYEHMWN pacClUMpeHmns
OKHa B pexume XY.
Function is disabled in | B pexwume BIMN® ata bynet otobpaxkeHo 310
FFT mode. dYyHKUMS 3anpeLleHa. coobuieHne, korga npwu

oTKpbITUM BIMN®, BXoae B

88



89

3anncb CUrHana,
NpoXoXAeHn TeCTa U
OTKPbITUN LWNHbI

Function is disabled in
Record mode.

Mpw 3anncm cMrHanoBs 3Ta
dYHKUMS 3anpeLleHa.

3710 6yAeT noackasaHo Npu
nepekntoyYeHnn rny6uHsbi
XpaHeHUs nNpu 3anucu
curHana.

During recording, please
exit the recording!

NpaeT 3anncbk, NoXxanyncrta,
BblNAUTE U3 3anucu !

3710 6yaeT npeasioXXeHo npu
nepektoYeHnm
pacCLIMPEHHOrO OKHa B
peXuM 3arnncu curHana.

UsB detection

failed!

device

He yaanocb 06HapyxuTtb
USB-ycTpoiicTtBo !

bynet otobpaxkeHo 31O
coobleHne npu
noakntoveHmn USB, owmnbke
naeHTudmkaumm USB n
OTKJTIOYEHUM MPU 3arpyske
dainna HacTpoek 4Yepe3 USB.

USB device removed.

USB-ycTpoiictBo
M3BJIEYEHO.

bynet otobpaxkeHo 3TO
coobuweHune, koraa USB
6yaeT OTK/IHOYEH.

Function is disabled in
Zoom mode.

B pacwunpeHHoOn BpeMeHHOM
pasBepTke dyHKUUSA
3anpeuleHa

OTO noAackaska nosiBasieTcs ,
Korga Bbl BKAKOUYUTE
paclwmpeHmne BpeMeHHOwn
pa3BEPTKM M NponaeTe TecCT.

Function is disabled in
MultiScope!

B pexxnme Multi- Scopes
3Ta PyHKUMA 3anpeLleHa.

OTO noAackaska nosiBnseTcs
npu MCNOSIb30BaHUMU
aBTOKanubpoBkM,
paclWMpeHUN OKHa, 3anncm
¢dopMbI curHana,
NPOX0OXAEHUN TecTa,
MaTeMaTUYECKnNX
BblYMCNEHUAX, OTKPbITUN XY
N OYHKUMAX AEKOANPOBaHUS
B pexume Multi-Scopes

Print screen finished.

PrintScreen BbinosHeH
yCreuwHo.

DTo noAckasKka nosiBnsieTcs ,
koraa PrtSc 3aBepwuTca
yCreLHo.

Print screen failed.

PrintScreen He paboTaer.

3To noackaska nosiBnsieTcs ,
B cny4dae cbos PrtSc.

Invalid expression!

Heponyctumoe BbipaXeHue
)

bynet otobpaxkeHO 3TO
coobuieHune, koraa popmyna
HegonycTuMa B
paclwmMpeHHOM onepauunm
MATH.

IP address
successfully.

config

IP-appec HacTpoeH
yCMeLHo.

3To noackaska nosiBnsieTcs ,
korpa IP-agpec 6ypet
YCMNELWHO HACTPOEH.

IP address config failure.

IP-agpec HacTpoeH He
yAanocs.

3TO nojackaska nosiBnseTcs ,
ecnu IP-agpec HacTpouUTb He
yAanoch.

Configuring IP address
please wait...

ABTOMaTM4yecKkas HacTporka
IP-agpeca, nogoxaguTe...

3TO noAackaska nosasngeTcs ,
Korga npoucxoauTt
HacTpomka Tuna IP no
DHCP.

Clear data, please wait...

OuuncTKa faHHbIX,
nogoxaure...

OT10 6yaeT noackaska npu
MCNONb30BaHMN DYHKLNMU
OYUCTKWN AAHHbIX.

Clear data successfully.

JaHHble YCNELWHO yaaneHbl.

3To npomsongeT cpasy
nocsie 3aBepLIeHNs O4YNCTKM




AaHHDbIX.

Clear user define | OnpepeneHHbIN Byner  oTobpaxeHo 3TO0
successfully. rnonb3oBaTeneM napaMeTp | cooblieHue, Korga
yCnewHo yaasneH. onpeneneHHbIn
nosib30BaTEsNEM napameTp
6yner ounwieH
The system is shutting | OctaHoBka cucTeMbl 10 coobuweHne nosiBUTCS
down.. npw BbIK/TIOYEHUN
ocumnnorpada.
Invalid function at STOP! oTa dbyHKkunsa | bynet oTobpaxeHo 3TO
HeAEeNCTBUTESNbHA, Korga | coobueHune npu
OHa HaxoAUTCA B COCTOSIHUM | BKJIHOUEHMWU/BbIK/TIOUEHNM
cTon. pexunma Multi-Scopes ,
nepektoYeHnmn rny6uHbl
XpaHeHus n pexuma
Bblbopkn, dyHkumn XY B

cocTtossHun STOP

AutoSet completed.

ABTOMaTmMyeckasa HacTpomka
3aBeplleHa.

910 coobuwieHne nosBuUTCH |,
Koraa aBTOMaTM4ecKas
HacTpolKa oéyanet
3aBeplieHa.

Please open the

reference channel.

BKAOYMTE ONOPHbLIN KaHan

3T0 coobuweHne nosBuUTCS
npu Bblbope B KauyecTse
MCTOYHUKA HEOTKPbITOro
KaHana BO BpeMsl CO34aHus
wabnoHa B pexume
npoxoxaeHuns TecTa
Pass/Fail

Please press RUN/STOP
to stop the operation

Haxxmute RUN/STOP, uTo6bI
OCTaHOBWUTb U3MepeHne

Mpwn MCNo/b30BaHNN
MHOFO(YHKLMOHaNbHOM
NMOBOPOTHOM PY4KM
NOSIBUTCS 3Ta NOACKa3Ka A4
perynpoBKu 3Ha4yeHus
Bblbopa CerMeHTa 7
npocMoTpa 4acTOTHOro
CneKkTpa, COOTBETCTBYHOLWEro
MOMEHTY BPEMEHMU Ha
KackagHon Kpuson BlNO,
onepauusi oCyLlecTBnseTcs
TOJSIbKO B COCTOSiHMM STOP

Invalid
entered!

parameter

BxoaHon
HeaAenCTBUTENEH. !

napameTp

3To coobuieHne nosBuUTCS,

Koraa napameTp,
BBEAEHHbIA C  MOMOLLbIO
NporpaMMHOM  KnaBmaTypbl,
BbIXOAUT 3a npeaensl

AunanasoHa BBoOJa.

Channel not open!

KaHan He oTKpbIT!

3To coobuieHne nosBuUTCH,
Korga KaHasn He OTKpbIT, nNpu
COXpaHeHune ¢dopMbl
curHana, BEPTUKANbHOIO
nepemelleHmns,
rOPU30HTasIbHOIO
nepeMelleHns,  HacTpOMKU
LWKasnbl BPEMEHU, HACTPONKU
LWKanbl Hanps>KeHus/
aeneHuvs n HaCTponku
YPOBHS 3anycka,
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Over max limit!

lMpeBbleH MaKCUManbHbI

ANMUT !

910 coobweHne nosaABUTCS,

npu nonbiTKe BBECTU
KOJIMYEeCTBO CMMBOJIOB B
NMEHU danna,
copepallero dopmy
CUrHana xpaHeHus, dann
HaCTpoeK, AaHHble
AeKoamnpoBaHus )

npesbllaowee 12,

Not record yet!

HeTt 3anucu curHana!

3710 coobuieHMe nosaABuUTCH,

npu BOCMNpPOMN3BEAEHUN
CcuUrHana 3anucaHHbIe
AaHHblE He éyayT

oB6HapyXeHbl U MNpou3onaeT
OCTaHOBKa U3MepeHMs.

No define parameter Het 3aflaHHOro | 2710 cooblweHne nosSABUTCS,

please select user define | nonb3oBaTenemM napaMeTpa | Korgaa OTKpbITa CTaTUCTUKA

parameter! ! N3MepeHunn, HO HeT
3aaHHOr0  MoOJIb30BaTENEM
napameTpa

Function is disabled in| B pexunme MultiScope sta | 370 coobuieHune byanet

MultiScope ! dyHKUMS 3anpeLleHa. oTobpaxeHo npw
MCcnob30BaHNU
aBTOKanubpoBkM, 3anucum
dhopmbl curHana "
NpoXoXaeHnn TecTa B

pexunme MultiScope

The keyboard is locked. KnaBunaTtypa 3710 coobuieHune éyaet
3abnoknposaHa. oTobpaxeHo npu
nogka4yeHnn Kk npubopy
yNpaBasiloLWero KoMnbloTepa
The keyboard is unlock. KnaBunaTtypa 370 coobuieHune éyaet
pa3bnokmnpoBaHa. oTobpaxeHo npu
OTKNTIOYEHUNN ynpasBndouwero

KOMMbtloTEpa
Please input a file name. Beeante nmsa daina. 3ToT 3anpoc oéyanet
oTobpaxeH npwu BBOAE

MMEeHN BXOAHOro cganna .

File list is empty.

Cnucok dannos nycrT.

3710 coobulieHune oyanet
oTobpaxeHo , ecin npu
BbI30BE 3TaJIOHHOr0 CUrHasna
M CMUCOK BbI30OBOB MYCT.

Function is disabled in
ROLL mode.

B pexume ROLL 3Ta
dyHKUNS 3anpeLleHa.

3To coobuieHne nosBuUTCH,
Korga npwm nonbiTKe
BKJIIOUEHUMU pacwnpeHmns
BpeMeHHON pa3BepTku, XY,
COXpaHeHus dhopmbl
curHana, 3anmcm  dopMbl
curHana, NPOXOXAEHUS
Tecta WM MaTeMaTUyecKkux
BblUMCNEHNI B pexumMe
ROLL.

Function is disabled in
MultiScope.

B pexume MultiScope 3Ta
dYyHKUMSA 3anpeLleHa.

3To coobuieHne nosiBUTCH,
Koraa npuv WCNONb30BaHUU
paclwnpeHHoro okHa, MATH,
oTKpbITUS XY U yHKUNNA

DECODE B pexume
MultiScope.
Invalid key in DHCP | B pexume DHCP pgaHHbIi | DTO0 coobueHne nosasuTCS,
mode. K/tou He paboTaert. npu NOATBEPXKAEHUU

KOHdburypaummn IP B pexunme




DHCP.

Invalid netmask. HeBepHas Macka noaceTtu. 910 coobweHne nosABUTCS,
Korga  3HayeHne  Mackwu
NnoAcCeTW BbINAET 3a npeaenbl
255.255.255.0.

Self calibration failed! ABTOKannbpoBsKa He | DTo coobleHne nosiBUTCS,
BbINOJ/IHEHA. €Ccn  aBTOKanMbpoBKa He
BbINOJIHEHA.
Self calibration success. ABTOKannbpoBsKa npowna | 2DTo coobueHMe nosBUTCH,
yCMELHO. ecnm aBTOKanMbpoBKa
BbINOJIHEHA YCMELHOo
Record function exit! BoingnTte us 3anucu. 10 coobuweHne nosiBUTCS

npw Haxatum KS1TaBULLN
RUN/STOP Bo BpeMs 3anucu

CUrHana nnu npwu
3aBepLIEHUN 3anuncu.
Record finish. 3anucb 3aBepLueHa. 3To coobuieHne nosABUTCS

npu HaXxaTum KJaBuLLN
RUN/STOP Bo BpeMs 3anucwm

CUrHana nnu npwm
3aBepLleHnmn 3anmcum
Cursor is disabled in FFT | B pexume BMNo | S1otT 3anpoc oéyanet
mode Please use | ucnonb3oBaHue Kypcopa | oTtobpaxeH npu B BMN® 3710
FFT Mark. 3anpeweHo. [loxanyncra, | npwu MNCMOJIb30BaHMN
WUCMONb3yunTe dyHkumno | dyHkumn KYPCOP.
Mapkepa BlMo.
FFT split screen mode B pexume pazgeneHusa bMN® | 31o coobuweHne nosiBUTCS B
function is disabled. 3Ta pyHKUMNS 3anpeLleHa. pexunme pasaeneHHoro
3KpaHa Bro npu
BKItOYEeHUHU XY.
Pass/Fail stop. DyHKLMSA OCT@HOBKM | 3TO coobuweHne nosiBUTCS
«Mpowen/He npowen». nMpM  MNPOXOXAEHUA  TecTa
«[opeH/He rooeH»
(Pass/Fail) korpa TecTt Ha
NPoOXoXxaeHume éyaet
OCTaHOBJ/IEH.
MultiScope loading MultiScope 3arpyxaetcs, | 310 coobweHne nosaABUTCS
please wait... rnogoxaguTe... npu BKJILOYEHUN  pexmnma
Multi-Scopes.
Exit MultiScope please Bbixoa MultiScope, | 3T0 coobuweHue nosABuUTCA
wait... noXxanymcra, NoAoXauTe... npu BbIXOAE W3 pexuma
Multi-Scopes.

10.2 YcTpaHeHue HenoJslafaokK

B sTol rnaee onucebiBatoTCA Hambonee yacTo BCTpevaeMble Hernonagke npu pabote ocuunnorpada ,
NOpsAOK AENCTBUIA B KaXXAOM Criydae NpuBefeH HUXe.

(1) nMpm HakaTM KHOMOK Ha ocumanorpade otobparkaerca nNycrom 3KpaH.

a. MNMpoBepbTe, NPaBUIbHO NN MOAKJIOYEHO NMUTAHME, UCMpaBeH Nn 610K NUTaHKUA.

6. lNpoBepbTe, AENCTBUTENBbHO /N BbIKAOYaTENb MUTaHMA BKJOYEH. KHOMKa MSArkoro BKJ/IHOYEHUS
NUTaHMS AO/KHA 3aropeTbCsi 3e/1eHblM CBETOM, Korga npubop HaxoouTCsl B peXnuMe HOpMasbHOM 3arpysKku.
N pommkHO 6bIThb 3BYyKa LWeNKaHbs pesne.

B. ECnm cnblweH 3BYK pene, 3TO 03Ha4aeT, 4To ocumanorpad 3anyckaeTcs HOpMasnbHO.

MonpobyiTe BbLINONHWUTL Criefylowme AeNcTBus: HaxmuTe knasuwy DEFAULT, 3atem Haxmute F1.
Ecnu yCcTpoincTBO BEPHETCS B HOpMasibHOE COCTOSIHME, 3TO O3Ha4aeT, YTo SSPKOCTb MOACBETKM yCTaHOBJIEHA
C/INLLKOM HWU3KOW.

r. Mocne BbINOSIHEHUSA BbilleyKa3aHHbIX AENCTBUIA nepe3anycrtute ocunanorpad.

4. Ecnm npnbop no-npexHemy He paboTaeT, obpaTmTech K [ocTaBLUKKY.
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(2) nNMocne nonyuyeHmsa curHana bopMma curHasa He oto6pakaeTcs Ha 3KpaHe.

a. NpoBepbTe, NpaBUALHO 1K NoakatoueH nopt BNC.

6. MNMpoBepbTe, BKAKYUICA 1M KaHa/ BbiBOAA CUrHana.

B. [NpoBepbTe, BKAKYUICS NN KaHasm BXOAHOMO CUrHana.

r. [lpoBepbTe, HET SN CMELWEHMS YacTOTbl B CUrHase NCTOYHMKA MHpOpMaL .

4. OTKNoUnTE BXOAHOW CUrHas, npoBepbTe, HaxoauTcsa nm 6a3oBas NMHMS B AnanasoHe 3KpaHa (ecnu
HET, BbINOJIHUTE aBTOKAIMOBpPOBKY ).

e. Ecnun npnbop no-npexHemy He paboTtaeT, obpaTuTech K MocTaBLUKNKY.

(3) MW3MepeHHOe 3HavYeHMe aMIIMTYAbl Hanps)xeHusa B 10 pas 6osblie WAM MeHbLue
dakTnyeckoro 3HaudeHus: ybeautecb, UTO HacTporka koadduumeHTa 3aTyxaHus LWyna KaHana
COOTBETCTBYET KO3 DMUMEHTY 3aTyxXaHMUs NCMOJIb3YEMOrO Lyna.

(4) dDopma curHana orobparxaercs, HO He ctabuabHoO.

a. lMNpoBepbTe MCTOYHMK 3anycka B MeH 3anycka M ybeautecb, 4YTO OH COOTBETCTBYET BXOAHOMY
KaHany dakTU4YecKoro curHana.

6. MpoBepbTe TN TpUrrepa: obLWKN cnurHanm AosmkeH ncronb3oBaTtb Tpurrep EDGE - Mo dpoHTy. ®Popma
CUrHana MoxeT cTabunbHO 0To6paxaTbCst TO/IbKO MNPU MCMNOSIb30BaHMM MPaBUIbHOMO TMNAa 3anycka.

B. M3MeHUTe HaCTpOWKy CBA3WM TpUrrepa Ha BbICOKOYACTOTHYK WM  HU3KOYACTOTHYH, YTOObI
OTOUNBTPOBATb BbICOKOYACTOTHbIA MM HU3KOYACTOTHbIM WYM, MElarwWwmn Tpurrepy.

(5) MNocne HaxaTusa He ofoﬁpaméeTca nHAMKauma nocne HaxaTtmsa kHornku |RUN/STOP

a. [poBepbTe, ycTaHoOBMEeH M pexuMm Ha naHenn 3anycka (TRIGGER) Normal wan Single
(HopmanbHbI nnn OAMHOYHBIN), N HE NpEeBbIWAET M YPOBEHb 3anycka auvana3oH opMbl curHana.

6. Ecnn OHO npeBbIWaeT, YCTaHOBUTE CPeAHUN YpOBEHb TPUIrTepa WUan yCTaHOBUTE peXuM Tpurrepa Ha
AUTO
B. [Mocne HaxaTtna KHornka AUTO  MOXHO aBTOMaTuU4yeCku 3aBepLlunTb BbllleyKa3aHHY HAaCTPOWKY.

(6) O6HoBneHue hbopmMbl CUrHaMIA MPOUCXOAUNT OUYEHb MEAJIEHHO.

a. MposepbTe, ABNaeTca nu Mmetoa cbopa AaHHbIX Average times (cpegHum nnu 6onbWnM).

6. MNMpoBepbTe, 3HaUeHne BpeMeHun 3agepxkn Holdoff.

B. [lpoBepbTe, UCMNOAL3YETCHA /I OAMHOUYHBLIA TPUITEp U TeKylas HacTpoMKa UMEET MeASIeHHYI0 LWKany
pa3BepTKHU.

r. BbilweynoMsaHyTble napameTpbl MNPUMBOAAT K MeASleHHOMY O6HOBNeHuio curHana. PekomeHayeTcs
BOCCTa@HOBUTb 3aBOACKNE HACTPOMKKN. ®opmMa BOJIHbI MOXET 6biTb 06HOBNEHa B 06bIYHOM pexume.
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11 TEXHUYECKOE OBCJ/1Y)>KXUBAHUE

OnucaHHble HMXe onepaumn [OXKHbI BbIMOSHATHCS KBaJ'IMCbMLJ,MpOBaHHbIM nonb3osaTteneMm. Bo
nsbexaHune nopa>xeHuna >sNeKTpu4eckKMM TOKOM He BbIMOJIHANTE HUKAKNX onepaLlel, KpoMe TeX, 4TO
YKa3aHbl B HACTodWweM onnmcaHumnu.

11.1 Bbi60op HanpsA)XxeHUa NUTaroLen cetTm
Ocumnnorpad paccumtaH Ha paboTy OT ceTu C HanpsbkeHme oT 100B pgo 240B, c uactoToi
nuTarowen cetn 47-63 I'y. MNMepekntoyeHe OT 0AHOM0 CETEBOrO HaMpPSXEeHUst K ApYroMy OCyL,eCcTBASIETCA
aBTOMaTUYeCKM.

11.2 Yxoa 3a BHeWHeNW NOBEPXHOCTbIO ocyuiorpada.
Ona unctkn  ocumnnorpada, WCMofb3yhWTe MArKytd TKaHb CMOYEHHYK ChNMpPTOM WAM  BOAOWA.
ObeperaiTte ocumnnorpad oT nonagaHus Ha Kkopnyc 6eH3MHa, Tonyona, Kcunona, aueToHa nnm nogobHbIX
pacTBopuTenen. He ncnonb3ynte abpasms ANs YNCTKU 3arps3HEHHbIX NOBEPXHOCTEN ocumnnorpada.

12 NMPABUJIA XPAHEHUA

12.1 KpaTtkoBpeMeHHOe XpaHeHue

Mpnbop aonyckaeT KpaTKOBpeMeHHoe (rapaHTUMHOE) XpaHeHWe B KanuTalibHOM He OoTanjiMBaeMoM
M OTan/IMBaeMOM XpaHuUnwax B yCNOBUSAX:

e N4 He OTanAMBaeMOro XpaHwnuuwa:

TemnepaTtypa Bo3ayxa o1 - 10°C go + 70°C;

OTHOCUTENbHAA BAaXXHOCTb Bo3ayxa Ao 70% npu Temnepatype +35°C mn Huxe 6e3 KoHAeHcauuu
Bnaru;

e N4 OTanJMBaeMoro XpaHwnuuwa:

TemMnepaTtypa Bo3ayxa oT +0°C go +50°C;

OTHOCUTENbHas BAaxHOCTb Bo3ayxa A0 80% npu Temnepatype +35°C n Huxe 6e3 koHaeHcauum
Bnaru.

CpOK KpaTKOBPEMEHHOI0 XpaHeHns Ao 12 Mecsaues.

12.2 AnuTenbHoOe XpaHeHue

OnutenbHoe xpaHeHne npubopa ocCcylwecTBNsSeTCa B KanuTa/lbHOM OTanJinBaeMOM XpaHuauwe B
yCNoBUSX:

e TeMmnepaTypa Bo3gyxa oT -20°C go +70°C;

e OTHOCUTEeNbHas BhAaxHoCTb Bo3gyxa A0 80% npu Temnepatype +70°C wmn Huxe 6e3

KOHAEeHcauunmn Bnaru.

Cpok xpaHeHus npubopa 10 nerT.

B TeueHne cpoka xpaHeHus npubop HeobXxoaMMO BKKOUATb B CE€Tb HE pexe O0AHOro pasa B rog Ans
npoBepkn paboToCcrnocobHOCTH.

Ha nepuoa AAMTENbHOro XpaHeHMS W TPaHCMOPTUMPOBaHUS  Mpou3BoAUTCA  obs3aTesibHa
KoHcepBauusa npubopa.
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13 TFAPAHTUMHBIE OBA3ATEJ/IbCTBA

N3roToBuTeNnb rapaHTUpyeT COOTBETCTBME MapaMeTpoB Npubopa AaHHbIM, WU3/10XEHHbIM B pasgene
«TexHNYecKne xapakTepucTuku» npu ycnosun cobnogeHns noTpebutenemM npaBwua  3KCnyaTaumu,
TEXHNYECKOro 06CNy)XMBaHMS U XpaHEHUS, YKa3aHHbIX B HacTosilweM PykoBoacTse.

[@apaHTUIAHbIA CPOK yKa3aH Ha canTe www.prist.ru n MmoxeTt 6bITb U3MEHEH MO YC/IOBUSIM B3aWMHOM
[OroBOPEHHOCTM!.

CpegHuii cpok cnyxbbl (He MeHee) 5 ner.

U3rotoBurenb:

UNI-TREND TECHNOLOGY (CHINA) CO., LTD, Kuta#

No 6, Gong Ye Bei 1st Road, Songshan Lake National High-Tech Industrial
Development Zone, Dongguan City, Guangdong Province, China
TenedoH: +86 769 8572 3888

Mpeacrasutens B Poccum:

AkumnoHepHoe obuwectBo «Mpubopel, Cepauc, Toproens» (AO «MpuCT»)
111141, r. MockBa, yn. NnexaHoBa 15A

Ten.: (495) 777-55-91 (MHOrokaHanbHbIN)

DnekTpoHHasa noyta prist@prist.ru

URL: www.prist.ru
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