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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 cBeneHus 06 ocumnnorpadax tmna AKUN-4115/1B, AKUMN-4115/2B.

[aHHble cepun ocumnnorpadoB OT/IMYAKOTCSA NOSI0COM NPONYCKaHWUS aHanoroBoro KaHana
(100Ml'y, 200 MIy) , HO mMopsaok paboTbl OAHOTUMNEH AN BCEX TUMOB ocuwmnnorpados. Bce
npnbopbl cepun AKUMN-4115B nmetoT akpaH ¢ auaroHansto 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 M3AAHUMN.

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.

BHuMmaHuMe:

1. Bce wu3genus 3amnaTeHTOBaHbl, WX TOProBble MapKM W 3HaAKW 3aperucTpmMpoBaHbl.

N3rotoBuTenb octaenset 3a coboli npasBo 6e3 AOMNO/HUTENIbHOrO YBEAOMJSIEHUS W3MEHUTb

cneunduvkaumMn uns3penmsa M KOHCTPYKUMIO (BHECTU HenpuHUMNWaabHble W3MEHEHUsl, He
A BNMSAIOWME HA €ro TexHW4yeckue xapakTepuctuku). lMpu HeboNbIOM KONMYECTBE TaKuX

U3MEHEHWIN, KOPPEKLUWNS 3KCMyaTaunOHHbIX, LOKYMEHTOB He NPOBOANTCS.

2. B cootBetctBMM ¢ TK P® (4.IV , cTtatbs 1227, n. 2): «Mepexoa npaBa CO6CTBEHHOCTH

Ha Bellb He BJieYeT nepexoa WM NpefocCTaB/ieHNE MHTEJUIEKTyasibHbIX NMpaB Ha

pe3ysbTaT MHTEJIJIEKTYaJ/IbHOWU AeATEeNIbHOCTU>.

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

npu6éopa HenpuHUMNUaNbHble U3MEHEHUSA, He BJ/IMAIOWMNE HA ero TexXHUUYeckue

AaHHble. [pu He6ONbLWIOM KOJIMYECTBE TaKUX U3MEHEHMWH, KoppeKuusa
3KCMJ1yaTaUuMOHHbIX JOKYMEHTOB He NpPOBOAUTCA.

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
U3MepuUTeNbHbIX U BCAOMOraTenbHbiX GyHKUMK. UaeHTudukaunmoHHoe HauMmeHoBaHue 1O u
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|

CucreMHasa uHdopmaunsa ocumnniorpada skaoyaeT 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 umpposbie 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
yactoTtonh pauckpetmsaumm 1Ty, Ocuwmnnorpadbl BCcex Mogenenm obecneumBaloT undposoe
3anoMMHaHne, unudpoBOe U3MepeHue B Amana3oHe amnnuntya < 400 Brnunk (DC+AC nuk,
aBTOMaTUUeCKyld  YCTaHOBKY  pa3MepoB  u30b6paxeHusi, aBTOMaTM4ecKoe  M3MepeHue
aMNAMTYAHO-BPEMEHHbIX NapaMeTpPoB BXOAHOIM0 CUMrHasa C BbiIBOAOM pe3y/ibTaTa M3MepeHuUs 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 ob6bem 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 pa3sepTiu 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 3KCMJlyaTaunm, YTo NO3BOISIET NOMb30BATENO NPUCTYNUTbL K paboTe ¢ Npnbopom.
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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
nMerT rpybyto yctaHoBKy 3HaveHui: ot 1 mB/gen go 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/pnen 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 dmnkcrupoBaHHbIX KO3ddPuUumMeHTax OTKJIOHEHUS, HE NPEBbILLAIOT:

<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 v BpeMma HapacTaHusa npu ALM 8 6UT cooTBeTCTBYET 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 OrpaHuMyeHne MoAoChbl MPOMyCKaHWst 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(pdruUMeHTa OTKIIOHEHMS U NMepnoanYEeCcKoM CUrHasne 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 CBA3N BXOAHOIMO 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/IOHEHUS BO BCEW MOJSIOCE YACTOT, BK/OYASA MOCTOSHHYIO COCTaBASIOWYIO;

" 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 cneaylmMe peXnMbl KaHaMoOB BepTUKANbHOIO
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 u306paxeHus ©n aBTOMATU4YECKYHO
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/aen 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 OTHOCUTENIbHOW MOrpeLwHOCTM KoadduuneHTa pasBepTKu
(Kp) coctaBnsawT He 6onee +(50 + 2 XKonu4yectso neT akcnayaTtaumum) 10

3.2.3.Mpegensl fonyckaemMon OTHOCUTEAbHOM MOrpewHOCTU 4YacToTbl BHYTPEHHEro
onopHoro 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 BblAEIEHHONO 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 obecneumBaeT cneayrolne pexmnmbl 3arnycka 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 TuNa GPOHTA: MNONOXKUTENBHOMY GPOHTY, MO OTpULUATESIbHOMY
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 napametpam  TB-curHana:(PAL/SECAM, NTSC; Bbi6op NOASPHOCTU
CUHXPOHM3aLUMKN, HOMEpa CTPOKK 1 nons).



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

. Mo paHTy, KOorga MNOJIOXUTENbHbLIA MK OTpUUaTENbHbIN UMMNYbC 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 yCTAHOB/IEHHOIO OKHa MO MpEBbIEHWI0 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 JAeKoaAupoBaHUS nocrienoBaTeNbHbIX
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:

AKTMBHOEe conpoTusneHne: 1 MOM £2%;

BxogHas emMmkocTb, He 6onee: 16 nd £3nd

3.3.7 JonyckaeMoe cyMMapHoe 3HayeHue NOCTOSAHHOMO U NMepeMeHHOro HanpsXeHns Ha
BXO4€e BHELWHeN CMHXpoHM3aumn 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 obecneuynmBaeT NpUMEHeHWE B TpakKTe CUHXPOHU3AUWMK crefylowmne
BWAbl CBSA3M:

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

. OunbTp MNOCTOSIHHOW cocTaBnswwen - obecneuynmBaeT NPOXOXAEHME B TpaKT
CUHXPOHU3AUMKN BCEX YacToT 6e3 A0NONHUTENbHON PunbTpaumu.

. ®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
YMEHbLINTb BEPOATHOCTb OLWMOKM 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 AMCKpPETU3aLMM 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 OCYLLECTBASIETCS aBTOMaTUYECKMU.

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

n3MepeHun:

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): monoXxuTenbHbll BbIGPOC Ha (POHTE MMNynbca —

oTHoweHne (Vmax-Vtop)/Vamp. 3HauyeHme HanpsXeHus OT BEPXHEN MA0CKOM BEpLUHbI A0
Vmax.

. Huskoe: (Ha puc preshoot): oTpuuartenbHbin BbiIGpoC nepen GpoOHTOM MMNyAbCca —
oTHoweHne (Vmax-Vtop)/Vamp. 3HaueHne HanpsXKeHns oT HU3KOM MJI0OCKOM BepwnHbl Vmin .

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

. Vpp-lnkoBoe 3HayeHue:: Vmax-Vmin -3HayeHne Hanps>KeHUs OT CaMOM BbICOKOW
TOUKM A0 CaMOM HU3KOW TOUYKM HOpPMbI CUrHana.

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 amMnauTyga curHana 3a o4uH nepuog .
CpegHekBagpaTu4yHoe 3HadYeHne Hanps)KeHus: adpdeKkTMBHOE 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.

. BpemMs HapacTaHusa nMmnynbca: BpeMsi, HeobxognMmoe Ansa yBenmyeHus aMnanTyabl
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.

. 3agepxKa crnaga: BpeMsl 3a4epXKu Mexay ABYyMS cnagalowmmum  QpoHTaMm
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 ¢@poHTa MuCToYHMKa 1 [0 nepsoro
HapacTatowero GpoHTa UCTOYHUKA 2; NPU HAIMUYNUM HECKONBbKUX (PPOHTOB CUTHaNa U3MepPSIHOTCS
BPEMEHHbIe NapaMeTpbl KpalHUX NeBbIX (PPOHTOB

o BpemMs oT nepBoro Hapacrawwero poHTa UCTOYHMKa 1 A0 NepBOro cnajawLero
(dpPOHTA UCTOYHMKA 2; MPU HATUYUWN HECKONbKMX (DPOHTOB CUTHaNa M3MepPStOTCS 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
cnagatowero gpoHTa 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 MCTodHMKa 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 MOSIOXUTENBHOIO
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 uukia ocuuaiorpammbl .Anrebpanyeckoe nNpousBeAeHWE 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 OpgHOBpeMEeHHO 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:

* WN3MepeHue HanpsXXeHus Mexay ABYMS Kypcopamu, yCTaHOBNEHHbIMW onepaTtopoM AV ;

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

* M3MepeHne yacTtoTHOro nHTepeana 1/AT.

» ABTOMaTuM4yecKue U3MepeHUs aMnanTyAbl U BpeEMEHW B TOYKE nepeceyvyeHus Kypcopa u

OCLMI0rpaMMel.

3.7 [QonoJsiHuTe/NibHble BO3MOXXHOCTHU

3.7.1 Ocumnnorpad B pexumMme aBTOMATUYECKON HACTOMKM obecneumBaeT aBTOMATUYECKUN
MOMCK CUrHana, aBTOMATM4YeCKYyl YCTaHOBKY KkKoadduumeHTa passepTku, koadpduumeHTa
BEPTMKANbHOIO OTKJIOHEHMS 1 YPOBHS 3arnycka B NOJS0Ce NMponyCcKaHUs.

MapameTpbl M3MepseMoro 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 ynpasneHus ocuunnorpada (npodunein) npu
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 Ocuunnorpadg obecneunmBaeT BO3MOXHOCTb 3anuMcu Ha BHewHuin 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 MNMoaapepxka 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, Bxoa 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 MapameTpbl Nnpubopa COOTBETCTBYIOT TEXHUUYECKMM XapaKTEPUCTUKaM Mpu NUTaHUMU
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 npesbiwaeT 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 akcrnayataumm ot 0 go 40° C npun 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
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4 COCTAB M3aenuns
Mpubop noctaBnseTcs B CoOCTaBe, 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
MporpaMmMmHoe obecnevyeHune 1
YnakoBoyHas Kopobka 1

5 YKA3AHWUSA MEP BE3OINACHOCTHA

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

B npubope MMetlTCa HanpsaXXeHus, onacHble ANS XU3HU.

5.1 TepMuHbI U onpeaeneHuns

[JaHHoe pyKoBOACTBO MCMO/Ib3YET CNeaylowme TeEpMUHbI:

Mpeaynpe)xaeHue. YKasbiBaeT Ha TO, YTO YCNOBUSA UKW Oonepaums MOryT ctaTb NPUYMHOM
NonyyYyeHns TpasBMbl, yuwepba nnm yrposbl XXU3HW.

BHMMaHMe. YKasbiBaeT Ha TO, 4YTO YCAOBMSA WM oOMepauus MOoryT craTtb MpPUYMHOMU
nospexaeHnsa npubopa nnu HapyLweHUs ero TeEXHUMYECKOro COCTOSAHUS.

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

5.2 CumBosbl 1 npeaynpexxaeHnsa 6esonacHocTur

Danger: "OnacHo” - noa4YepkMBaeT PUCK HEMeOsIeHHOro MNOoJly4YeHus TpaBMbl WK
HenocpeaCcTBEHHOM OMAaCHOCTU ANS XKU3HW.
Warning: “"BHuMMaHue” - 0O3Ha4yaeT, 4YTO OMNAaCHOCTb HEe YyrpoXaeT HenocpenCTBEHHO, HO

Heobxoammo cobnaaTtb OCTOPOXHOCTb U 6bITb npeaesibHO BHMMATEJIbHbIM.

5.3 O6uwme TpeboBaHusA No TexHuke 6e3onacHoOCTH

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

Crapantecb He nogBepratb cebs BO3LENCTBMIO BbICOKOrO HaMpsXeHWs - 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,
Haxo4sWmMXcs noa HanpsxeHuem. W3berante HebpexXHOro KoHTakTa ¢ Ab6bIMM  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
WUCMONb3ynTe U30AMPYOWMIA MaTepuan noa BawWMM CTyJiOM M Horamu. Ecnm obopyanosaHume
nepeHoCcHoe, MoMeCcTUTe ero Npm 06CNyXnMBaHNUM Ha M30IMPOBAHHY NMOBEPXHOCTb.

DTO YCTPOWCTBO MOXeT ObiTb MOBpeXAEHO CTaTUYeCKMM 3/1eKTPUYeCcTBOM, MO3TOMY Mo
BO3MOXHOCTM €ero cneayeT NpoBepsATb B aHTUCTATMYeckon 30He. [lepen NoOAKAKOYEHMEM
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 Bo3gyLlwWHOro paspsaa.

Mpn ncnonb3oBaHMK NpobHMKA, KacalTeCb 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 HanpshkKeHMeM gaxe nocne Bblka4deHns obopynoBaHus.
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MeTannuyeckme 4dactv 060pyaoBaHWs C ABYXMNPOBOAHLIMU LIHYPaMu MUTAHUA HE WMEKT
3a3eM/iIeHMs. DTO He TOJIbKO MpeACTaBASIET OMACHOCTb MOPaXKEHUS 3/TIEKTPUYECKMM TOKOM, HO
TaKXXe€ MOXET BbI3BaTb NMoBpeXaeHne 060pyLoBaHUS.

CrapaitTecb HuKorga He paboTaTb oAMH. HeobxoauMmo, uTo6bl B npeaenax AOCAraeMoCTM
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 3a3eM/ieHns
(6e3onacHocTn)

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

%

/\/ YCTpOMCTBO MepeMeHHOro ToKa. —_._. YCTPOWCTBO MOCTOSIHHOro Toka. Moxanymncra,

Moxanyincra, nposepbTe npoBepbTe  AMana3oH  HanpsXeHus B
[ManasoH Hanps>XeHus B pervoHe.
pervoHe.

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

M WMHCTPpYKUMEr no 3Kkcnayataumm npubopa, a Takxe npoweflne UMHCTPYKTaX Mo TEXHUKE
6e3onacHocCTu.

B npnbope nMerTcsa HanpsXXeHWsi, onacHble ANs XU3HM.
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HA3HAYEHME OPrAHOB YIMNPABJIEHUA U UHOAUWKALIUUN

6.1 IMepeaHssa naHenb

12 11 10 9 8 7

OpraHbl ynpaBieHusa 1 pasbeMbl NepeaHen naHenm

Hp MapkupoBka dyHKLMOHANIbHOE Ha3Ha4YeHue
1 O6nacTtb 0TO6paXEHUSA XUAKOKPUCTAJIMYECKOro 9KpaHa
MHOroyHKLUMOHaNbHbLIN perynsaTop — 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 HaxaTue Ha KHoMKy ybupaeT MeHIo
N3MEPEHUN
C6op MHMOpMauMM - KHOMKa W MHAMKATOP BKJIOUYEHUS MEHIO0
(ACQURE) ynpasneHus cb6opom mMHdopMaummn. HaxaTtne Ha KHOMKY BbIBOAUT
CBOP UHO® MeHlo cbopa WHbOpMauMK, MOBTOPHOE HaXxaTue Ha KHOMKY
ybunpaet meHio cbopa MHOopMauun.
HacTpoika 3anmcu - KHOMKa M MHAMKATOP, XpPaHEHUs U 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 UHAWMKATOP BKJIKOYEHUS MEHIO yrpaBfeHUs
(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, BbI6GOp BbIXOAA, HACTpoOMKa BpPEMEHMH,
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 3anyCKoM CUHXPOHM3aunen,
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
pasBepTkun. 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 6blI0 M3MEHEHO MOCNEe 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 - KHoMka W perynatop. BpaweHue perynartopa
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  YyrpaB/ieHUs  MEeHI
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
M3MeHseT 3HayvyeHue KoadhduuMmeHTa OTKIoHeHus «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 yrpasaeHus 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/IaAKWM pacKpbiBalOWMXCA MOAMEHIO, YMpaBASE€MbIX MNpPOrpaMMHbIMMU
KHOMKaMmn - obo3HavatoTca kak - [TYPE| .

6.3 MaHenb ynpaBseHus
6.3.1 YnpaBseHue KaHaJIOM BEPTUKANIbHOIO OTKJIOHEHUSA

(=]
=
0 N3

VOLTS/Onv

® 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 uBetoM, KaHan 2 otobpaxaeTtcs - CMHMM LBETOM.
Haxxmute nobyto knasuwy, 4tTobbl BKIKOYNTL MEHIO COOTBETCTBYIOLWEro KaHana (akTuempoBaTb
WM OTKNOUNTD KaHan).

W/

SocaLs
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@ Haxxmute 3Ty Knasuuly, 4yTOObI OTKPbITb MEHKO MaTeEMATUHECKUX onepaumﬁ

C/TOXEHMUA, BbIYUTAHUA, YMHOXeHUs, JAeneHus, BIMN®d, norvyeckue onepauumn, umndposas
bunbTpaumMsa u paclMpeHHble onepauuu. [pu BKIIOUYEHHOM peXMMe MaTeMaTUKM KHOMKa
noaceBeynBaeTcs.

©) Pyuka BepTukanbHoro cmeweHusa |[POSITION |lperynumpyeT BepTuUKanbHOE MOJsIoXeHue

CUrHana TeKyLIero KaHajia Ha ocuwanorpamMMme, 3aAaeT 3HAUYEHME BEPTUKANIbHOMO CMELLEHUS.
Hanpumep , 240,00 mV 6yaeT oTobpaxaTbCs psifioM C Kypcopom 6a30BON NNUHUN.

Ha>xMuTte 3Ty pyuky, 4TOObl BEpHYTb OTOOpaXxeHne KaHana obpaTHO B CpeAHIo BEPTUKANbHYHO
TOUKY.

@ Pyuka koadpduumenta otknoHeHuss |SCALE|:Pyuka wcnonb3yetrcs An9 peryinpoBKu

Ko dunumeHTa oTKI0HEHUS. pM NOBOpPOTE MO YaCOBOW CTpenke mMacwTab yMeHblaeTcs, npwu
NMnoBOPOTE NMPOTMB 4YACOBOWM CTpesnku, MacwTtab ysBennumsaeTcs. B xone aToro npouecca dbopma
BOJIHbI 6yaeT oTobpaxaTb YBEIMYEHNE UM YMEHbLUEHME, @ TaKXe MH(MOPMALMIO O MOTOXEHUMN,

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

BblbpaTb War M3MeHeHUs Ko3ddUUMEHTA OTKIOHEHUS W MNepekiyaTbCsa MexAay pexumamu
rpybom n TO4YHOW perysinpoBKM.

6.3.2 YnpassieHMe KaHaJIOM ropu30HTaJ/IbHOIr0 OTKJIOHEHUS

HORIZONTAL

4 POSITION®

©) KHonka |HORI MENU| BkniiouaeT okHa ropu3OHTanbHOE MEHI0 Ha Jucriee U
rnokasbiBaeT: 06nacTb U3MepeHus, BpeMeHHyto pa3eepTky (XY/YT) v 3agepxxKy 3anycka .

@ Pyuka ropusoHTanbHoro nonoxeHus |POSITION| , npu 3TOM Touka 3anycka

nepeMeLlaeTcsd BMEBO MWW BNpaBo OT LEHTpa 3KpaHa, a ocuuasiorpaMMa BCEro KaHana
nepeMeLlaeTcs B/IEBO UM BMpaBo. MNapaMeTp ropnsoHTalbHOMO CMELLEHUS

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

©) Pyuka KoaddUUMEHTa pa3BepTKU MCI‘IOJ‘Ib3yeTC$I AN HACTPOWKM BPEMEHHOM
pa3BepTKM BCEro KaHana. Ha skpaHe 6yayT oTo6pa)xaTbCs U3MEHEHUS fopmu cuUrHana, cxarble

WIN paclWMpeHHble No ropusoHTanu. BpemeHHas 6asa bynet otobpaxaTbCs B
BEPXHEN 4acCTuM 3KpaHa B pexume peasibHOro BpemeHu. Lllkana BpeMeHHOW pa3BepTKu uMeeT
CTyneH4yaTblil nopsgok 1-2-5. HaxaTve Ha py4yky nNO3BOSSET rOpM30OHTasbHON perynnpoBke
nepekn4yaTbCa Mexay oTobpaxxeHnem OKHa U AOMNONHUTENbHbBIM OKHOM.

6.3.3 YnpaBneHue pexxuMOM CUMHXPOHU3aALUM
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TRIGGER

.
¥ LEVEL

"

DECODE

©) Pyuka [TRIGGER LEVEL| npeaHasHaueHa 4nsi perynnpoBKU YpPOBHS CUHXPOHM3ALIMW.
Mpu MoBOpOTE MO YacoBOW CTPenKe ypoBeHb YBENMUMBAETCs, NpU MOBOPOTE MPOTUB YacOBOM
CTPenKM yMeHbluaeTcsi. Bo BpeMsi HaCTpoiikM ypoBeHb CpabaTbiBaHWs 0TOBGpaxaeTcs 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 , NOAPOBHOCTM CM. B pasaesnie «HacTpoiika CUHXPOHU3aLMM».

©) KHonka npeaHasHayeHa ansa ynpasieHus AeKoanpoBaHUEM
nocsenoBaTesbHbIX MPOTOKONOB, NoApobHOCTK CM. B pa3aene «AEKOANPOBAHUE>».

6.3.4 YnpaBJsieHMe pe)XxMMOM aBTOMaTUYECKOW HAaCTPOMUKH

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

npuv KOTOPOW ocumanorpad aBToMaTUUYECKN HAaCTPOUT KOSIMDULMEHT OTKIIOHEHNSA, KOIDPULNEHT
pa3BepTKM WM PEeXMM 3anycka CUHXPOHM3AUMWM B COOTBETCTBMM C BXOAHbIM CUrHasjsoOM Aans
obecneveHns onTuManbHOro otobpaxeHns dopMbl CUrHana.

MpuMmeuvaHme: OyHKUMA aBTOMATUYECKON HACTPOMKWM OpMblI CUrHana TpebyeT, uTob6bI
yacToTa cMHyca b6bina He Hmxe 20 'y; Takxke amMnanTyaa AokKHa 6biTb He MeHee 20 MBNuMK-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 COXpPaHEHMUS 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

MHOrOMYHKLMOHaNbHbIA ~ PerynsTop C HaxaTueM Ha KHonky |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 HEe 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 npeAHa3HayeHa /A1 BXOAAa B MEHIO HACTPOWKM  PEeXnmMoB

M3MepeHuin. MOXHO YCTAaHOBUTb PEXWM U3MEPEHUS WCTOYHWUK, W3MEpEeHMe napaMeTpa,
Oﬂpeﬂ,eﬂHEMbIVI nonb3oBaTeNeEM MNapaMeTp, CTaTUCTUKa |/|3MepeHvu7|, 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 Ans BXOAa B MEHIO HAaCTPOWKM pexuMma BblGOPKMU.

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 BbI3blBaTb POPMYy CMIrHaNa M HaCTPOMKM U3 namaTu. [JaHHble BO3MOXHO COXPaHsiTb BO BO
BHYTPEHHEN 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
NpsMOYyrosbHoM QopMbl, 4acTtoTtoMmep, BblbOp BbIXOAA, HACTpolhKa BpeMeHu, HacTpolika IP,
3arpyska npwv 3arpyske v yganeHue AaHHbIX U T. 4.

6.5 CumMBOJIbI MHAMKALMM 3KpaHa ocuuanorpada
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(D) UHaukatop coctosHUs cuHxpoHusaumn: TRIGED (cuHXpoHM3MpoBaHHO), AUTO,
READY, STOP n ROLL.(onncaHo 6yaeTt HUXe)

(2) UHaukaTtop MacwTab BpeMEHHOM  LWKabl: YKa3blBAae€T KOJIMYECTBO BPEMEHW,
npeacTtaBfieHHOE OAHOWM CETKOW, KOTOPYK MOXHO perynMposaTb C MOMOLLbIO  pPYyYKM
rOPU30HTaSIbHOW LWKasbl.

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

() NHaonkaTtop [OpuM30OHTaNbHOE CMelleHMe: OoTobpaXKeHue 3HAYEHUS TFOPU30HTAIbHOrO

CMeleHns curHana, KOTopoe MOXHO perynmposaTb MoBopoToM 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, cocTossHMe 3/1eKTpoCceTu 1
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. .

HanpumMep , B HacTosiLLee BPEMS UCTOYHUKOM CUHXpOHM3aummn asnsietcs CH1. 1

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

Hanpumep, 3Havok [@ipeacrasnsieT BbI6Op CUHXPOHU3ALMN MO (PPOHTY .

B. HaknoH dpoHTa nMnynbca CMHXPOHU3ALMKW: HapacTaloWwmin, cnagatoWwmn n cnyvyamHoli.

Hanpumep, 3Ha4ok E npeacrasnsaet cobon BbIGOp HapacTawwero @poHTa MMMynbca
CUHXPOHU3aLMU.

r. CBaA3b KaHa/la CMHXPOHM3aUWM: MO MOCTOSHHOMY TOKY, MO MepeMeHHOMY TOKY, unbTp
BY, dunbTp HY 1 wym.

Hanpumep, 3HayokBlkasbiBaeT Ha CBA3b MO MOCTOSIHHOMY TOKY.

4. Pexunm 3anycka CMHXpoHM3aummn:ABTO, 06bIUHbBIA U OANHOYHbIN.

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

€. YpOoBeHb CUHXPOHM3auuu: oTobpakeHne 3HauyeHne TeKyllero YpOBHS , KOTOPbIA
COOTBETCTBYET NpaBON CTOPOHE 3KpaHa

HacTpolika ypoBHS OCYLLECTBASIETCS peryasaTtopoM ||TRIGGER LEVEL|| Ha nepegHen naHenmu
ANa U3MeHeHusa napameTpa
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(6) NpeHTudnKauma sBepTukanbHol wkansl CH1: OTobpaxeHune cocTosHns aktmeaumm CH1,
CBSI3M KaHaJi0B, OrpaHMYeHMs MoaoChl NPONYyCKaHUS, BEPTUKabHbIM MacwTad n KoadbduuneHT
3aTyxaHusa npobHuka.

a. CocTosiHMe aKkTMBaumm KaHana:

6. OrpaHuyeHMe NOSOCHI MPOMyCKaHWUs Bb|6op|<m:.ecnm GdYHKUMSA OrpaHMYEeHns Mnonocol
MponycKaHus BKJIOYEHA, Ha AUCMIEeE MOSABUTCS 3TOT 3HAYOK .

B. OTobpaxxeHne koadduumeHTa oTkoHeHns kaHana CH1. Koraa kaHan CH1 akTnuBMpoBaH,
BEpPTUKaNbHbIA MacwTab MOXHO perynmpoBaTb C MOMOLLBbIO PYUYKM KOIhDdMUMEHTA OTKIIOHEHMUS

, PacrnosioXXeHHOW Ha nepefHen naHenu.

4. KoadpduumeHT 3aTyxaHusa npobHuka: OTobpaxeHune koadduumeHTa 3atyxaHusa npobHunka
CH1 0,001x%,0,01%x,0,1%x, 1x,10%x, 100%,1000x1 onpeaenseTcs nNosb30oBaTeNEM.

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

Hanpumep USB ycTponCcTBO MOAKJIIOYEHO
NaoeHTudunkaums nokanbHon cetn LAN: 3Hayok nokanbHOM ceTu byaer oTtobpaxkaTtbcs,
Korga ceTteBon NpoBOA NOAK/OYEH.

Hanpumep ,JlokanbHas ceTb NogKao4eHa . zZ

(9 Tekywas aata u Bpems.
MeHI0 BKNaAOK MpoOrpaMMHbIX KHOMOK: Ha aucnnee oTobpa)kaeTcs MEHI ynpasieHus,
HaXMWUTE COOTBETCTBYIOLLYIO PYYKY, 4YTOObl BblI6paTb MEHIO BKAAAOK MPOrpaMMHbIX KHOMOK.

Ha)knmaiiTe nporpaMMHbIe KHOMKM ~ ANs Bblbopa BKIAA0K NMOAMEHIO.

1) WpeHTMdUKAUMA aHaNoroBoro KaHana u  Gopmbl  curHana: [pu  oTobpa)keHun
BbibpaHHOro kaHana curHana CH1~CH2, uset naeHtTndmnkaumm KkaHana byaer TakuM xe, Kak u
ocuunnorpaMma.

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 CUMBOJbI  AOMOSHUTENbHbLIX BKaAoK, o603Hayalwune Hanuume [anbHenwnx

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

nporpaMmMHbIM KHOMKaM N .

u -DTOT CMMBOJ1 O3HA4YyaeT, YTO UMEeTCsa pacKpblBatloLEECss MEHIO.

-DTOT CMMBOJ1 O3HAYaET, YTO eCTb ABa BapwunaHTa
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-3TOT CMMBOJT O3HAYAET, YTO €ro MOXHO PeryanpoBaTh C MOMOLLbIO
MHOTrOdYHKLMOHANbHOrO 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 ykaszaHusA NO 3KCrJiyataumm

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 cooTBeTcTBUM 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 3NN npoTpuTe OT MNblM, 3aBEPHUTE BO BNaroycronumByto 6ymary mnm naket. lNocne
3TOro Npmbop ynakymTe B YKIa4OYHYHO KOPObKy.

7.2 PacnakoBka ocuunnorpadca

Ocuunnorpad otnpasnserca noTpebutento 3aBoAOM NOCAE TOro, Kak MOSIHOCTbKD OCMOTpPeH
N nposepeH. lMocne ero nonyyeHns HemensieHHO pacnakymTe M ocMoTpuTe ocuwmnnorpad Ha
npeamMeT MNOBPEXAEHWM, KOTOpble MOrAM MNpOU30MTM BO BpeMs TpaHcnopTuMpoBaHus. Ecnum
obHapy>xeHa Kakas-mbo HemcnpaBHOCTb, HEMeAJ /IeHHO NOoCTaBbTe B U3BECTHOCTb Aunepa.

7.3 YcraHoBKa npubopa Ha pabouem MmecTe

MpoTpuTe Npmnbop 4YMCTON Ccyxom candeTkon nepen yCTaHOBKOM ero Ha pabouee mecrto. Ans
yaobcTBa yctaHoBKWM npubopa Ha paboyeM CTosle CHM3Y, Y 3aAHEN CTEHKM Kopryca, MMEeKTCS
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 3a4HEeN naHenmu.

Mpunbop paccymTaH Ha NpUHyaAMTENbHOE  OXNlaXAeHue BEHTUNATOPOM yepes
BEHTUNSALUMOHHbIE OTBepcTMsi. Heobxoammo obecneunTb 6ecnpensiTCTBEHHbIM MPUTOK BO3AyXa
yepes3 BEHTUNAUMOHHbIE OTBEPCTMS Ha 3agHen M 60OKOBbIX MaHenax . [ns 3Toro 3asop Mexay
CTEHKOM M KOpnycoM npubopa No BCEMY MEPUMETPY AOO/KEH 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 NUTarLlen cetTm 1 USMepuUTesIbHOro Npo6Huka

Mpnbop cHabxeH KOMMAEKTOM nuTawowero kabens, B KOTOPbIA BXOAWUT NIUTOM TPOWMHOWN
wTekep ¢ GUKCMPOBaHHbIM MOJZIOXKEHNEM KOHTAKTOB M CTaHAapTHbIN pa3bem IEC320 (tun C13)
ONS NOAKITIOYEHUSA CETEBOMO HAMPSXXEeHUs U 3aluMTHOro 3a3eMneHns. BxogHon pasbeM NuTaHums
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 6ecnpensTCTBEHHbIM [OCTYyN K poO3eTKe
nuTaHmsa. Ona nonHoro obectoumBaHumsa npubopa HeO6XOAMMO BbIHYTb LWTEKEp MNUTaHuUSA 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 Aasa atoro npmbopa - 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 HapyLWNTb AOCTOBEPHOCTb U3MEPEHUA.

7.6 [lpepenbHble BXOAHbIE HaMNMpsYKeHUA
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Mpu BbIBpaHHOM BXOAHOM comnpoTmuBieHnn 1 MOM He nogaBanTe HanpsikeHus Bbiwe 600 B ¢
nenuntenem 1:10,

Mpu BbIGpAHHOM BXOAHOM conpoTusaeHun 50 OM He nogaBanTe HaMpsXXEHUS Bbile
5 Bcks.

MPEAOCTEPEXEHME. He npeBbillalite MakCMManbHble BXOAHbIE HaMpsiXKeHUS.
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. [oakniouynmte 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 =/
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7.8 MpoBepka paboTocnoco6HOCTH
BkntounTte nutaHue npw6opa M noaoXamte nodassiEHNA Ha 3KpaHE 3aCTaBKW, B TEYEHUE 10
ceKkyHA ocuunnorpad aBToMaTUYECKM NepernsieT B pexXum oTobpaxKeHns oCuMIIorpamm.

HaXMuTe KHOMKY LOSKEH MOSIBUTLCS MPSIMOYrOfbHbIA curHan 3 B (pasmax) u
yactotor 1 kluy. MNMoBTopuTe war 3 An8 BCeX KaHanoB. ECAM BbIXOAHOW CUrHam He saBASETCA

npAaAMoyrosibHbiIM CWUrHasaoMm, OMUCaHHbIM Bblille, BbINOJHUTE LWar KoMMneHCaunu I'Ip06HVIKa,
OMMCaHHbIN B cnepgywuwem pasgene.

7.9 KomneHcaums npo6bHuka

Korga npobHuK nogknoyaeTcs K KakoMy-nmbo BXOAHOMY KaHasny BMnepBble, 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 MNpoBHWKA 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/ieHUs K KJeMMe KOMMEHCALMOHHOro curHana wu 3asemMieHus

ocumnnorpada coorBeTcTtBeHHO. OTKponTe CH1 1 HaXxXMmUTe KHOMKY .

@ OcuunnorpaMma Ha gucnnee A0/KHa COOTBETCTBOBATb NMPUBEAEHHbLIM HUXE PUCYHKaM.

I e L

YpesMepHasa KoOMneHcaums MpaBunbHas koMneHcauus HepoctaTtouHas koMneHcauusa

PucyHok 7.9.

(3) Ecnn  oTobpaxaemas  OocCUMIZIOrpaMMa  BbIMAAWT KAk NPUBEAEHHAs  Bbllle
«HepocTtaTo4Has KoMMeHcaumsa» nnu «YpesmepHas KOMMeHcaumsa», ncnonb3ynre
HeMeTanIn4yecKylo OTBEPTKY AN peryinpoBKM MNepeMeHHON eMKOCTM npobHuka Ao Tex nop,
noka amcnnemn He 6yaet cooTBeTcTBOBaTh hopMe curHana «lpaBusibHas KoMMNeHcaums».
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MpeaynpexxaeHune. Bo nsbexaHne nopaxkeHMs 31eKTPUUYECKNUM TOKOM MpPU MCMNONb30BaHUU
NpobHWKa ANa W3MEepeHUs BbICOKOrO HamnpshxeHus ybeautecb, 4YTO M30aaUMS NPOOHMKA
HaxoAMTCa B XOpoWweM cocTtossHun, wn un3berante @u3nMYecKkoro KOHTakTa C nwbon
MeTanIn4yeckom YyacTtblo NpobHuKa.
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8 YMNPABJIEHVUE PABOTOWM C NEPEAHENA 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 opraHbl ynpasneHus. KaHanbl CH1~CH2 cogepXaT TpW COCTOSIHUSA: BKJOYEHUe,
BbIK/IIOUEHME N aKTMBaLUMs.

(M Ansa Bknoyerns KAH 1/CH1 unu KAH 2/CH2;HaxMuTe KnasuLly , LITO6bI BKJIIOUYNTb

COOTBETCTBYOLWMI KaHan.

(2 NpepynpexpaeHune: Ecnv B 5TOM COCTOSIHUM CUTHas He oTobpaxkaeTcsi , cTaTyc npeanonaraet OFF
, T.€. He06X0AMMO BbIK/IIOUNTL TOT KaHas, KOTOPbI Obl1 aKTUBMPOBAH paHee.

(3) AxkTuBaums: ECnm BKIIIOYEHO HECKOSIbKO KaHasioB, TO aKTUBMPOBATb 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. Jloboh u3
OTKPbITbIX, HO He aKTMBMPOBAHHbIX KaHas0OB MOXHO aKTUMBMPOBATb KAaBULIAMKM COOTBETCTBYHOLMX

O

CocTosiHMe aKTuBaLuum OTKPpbIT, HO HE aKTUBUPOBaH HeucnpaBHoCTb

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 WMMeeT TPU pexnMma: MNOCTOAHHONO TOKa, MNeEpPEMEHHOro TOKa W 3aMblKaHME Ha
3eMnto(3a3emMnenHmne).
Ha skpaHe gucnnes otobpa)katoTcs cnefytowme 3Ha4YKn Cesasen:

-0 |

Mo NOCTOAHHOMY TOKY Mo nepeMeHHOMY TOKY Mo 3a3zemneHuro

8.1.3 OrpaHu4yeHue NoJsIoCbl NpoNycKaHus

OrpaHu4yeHMe nonocbl nNponyckaHusa MoxeT O6blTb ycTaHoBneHo Ao 20 MIy, nosHasa nosoca
MponyckaHma B MEHK NporpaMMHbIX knasuw — go 20 Mlu. lMonoca nponyckaHusa ocuunnorpada
orpaHuyeHa npummepHo 20 MIU, a BbICOKOYACTOTHbLIN CUrHan B Auana3oHe Bbiwe 20 My MoxeT 6biTb
3aBasieH. [aHHbIil pexuMM 4YacTo MWCNoNb3ylT ANna HabnwaeHuMs 3@ BbICOKOYACTOTHbIM LWYMOM Mpu
ocnabneHnm HU3KOYaCTOTHbIX curHanoB. Koraa ¢dyHKUMS OrpaHUYeHUs Mosiocbl MPOMNYCKaHUS BKJOYEHA,
3Ha4yoK B NosiBUTCHA B BEPTUKASIbHOM COCTOSHUM, KaK MOKa3aHO Ha PUCYHKe HuXe.

- ooB |

3Ha4ok B
8.1.4 WN3mMeHeHue kod3dduumeHTa oTkoHeHnsa VOLTS/DIV.

N3MeHeHne koadpduumMeHTa OTKIOHEHUS (BepTUKANbHOW YyBCTBUTENbHOCTM) OCYLLEeCTBASeTCa npu

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

CTPOKe COCTOSIHUS Ha 3KpaHe ocuunnorpada. BpaweHue perynatopa naMeHseT 3HavyeHne koadduumeHTa
OTK/IOHEHMS C Wwarom «rpyb6o». lpu HaxaTuum Ha perynsartop, ocuunnorpad nepeknyaeTcs B pexum
U3MEHEHUs 3HadyeHns KoadpduuMeHTa OTK/IOHEHUS C LaroM «njaBHO». 3HayeHue BblIbGpaHHOro pexmma
«rpy60>» nnm «nnaBHoO» oTob6paxaeTcsa TONbKO B 3KPaHHOM MeHto. [115 Bo3BpaTa B pexum «rpybo» HaxaTb
Ha peryngatop euie 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 ycrtaHoBku 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 nHBepCcun BXOAHOIo0 CUrHana

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

TRIGED M © ) —L . ) ) \ut TRIGED | M

MHBepcusa BbikNOYeHa MHBepcusa BKIOUEHA
8.1.6 HacTtpoiika koadpduumeHTa 3aTyxaHust NpobHukKa

Koroaa npobHMK noaknt4YaeTcs K KakoMy-nmMbo BXOAHOMY KaHasjsly BRepBble, 3TOT LWar MOXHO
OTperynupoBaTb A/ COrnacoBaHms npobHUKa M BXOAHOrO KaHana. HekoMneHcnpoBaHHble NPOBGHUKM MOryT
NpUBECTN K owmnbkam namn owmbkam naMepeHus.

YT10o6bl cornacoBaTb HACTPOMKY KoadduumeHTa 3aTyxaHUs nMpobHUKa, 3TOT kKoapdULUMEHT HeobxoammMo
HaCTpOUTb B MEHI0 MPOrpaMMHbIX KfaBuW KaHana. Ecnn koadpduumeHT 3aTyxaHus npobHUKa cocTaBnsieT
10:1, 1O KO3(PUUMEHT 3aTyxaHuss NpobHMKa A[o/KeH 6biITb ycTaHoBreH Ha 10X, uyTobbl obecneunTb
npaBW/ibHblE NMOKa3aHUS HaNpPsXXeHUs.

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

8.1.7 Bbi6op eaAnHNL U3MEpeHUs aMIJIMTyAabl

MNepen naMepeHneM Heob6X0AMMO YCTAHOBUTb €AUHULYY M3MEpPEeHUs aMnauTyAbl AN 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 ko3dcduumneHTa pasBepTku

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

Bblpaxaemoe kak [SEC/DIV|| c/nen.

Pyuka koadbdunumeHTa pasBepTKu B obnactm opraHoB ynpaBneHUss TOPWU3OHTAsIbHbIM
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. nsa yMeHblweHns MmacwTtaba nosepHuTe PyuyKy MO 4acoBOWM CTpenke, Ans
yBenumyeHusa macwraba nosepHuUTe Pyuyky npoOTUB 4acOBOW CTPESIKMU.
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Mpwn HacTpoiKke ropMsoHTaNbHOW pa3BepTkn MHdOopMaLma 0 MacwTabe NOSIBUTCA B BEPXHEM JIEBOM Yy
3KpaHa, OHa MEHSEeTCs B peaslbHOM BPEMEHMW.
TRIGED |M | 50000ns - o T @ /EDCAuto

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

[opu3oHTanbHas pa3sepTka
PucyHok 8.2.1

Mpn W3MEHEHWN BPEMEHHOM pa3BepTKM ocuunnorpaMMma 6yaeT MeHATbCS C TOYKOM 3anycka Ha
pacllMpeHne NN COOTBETCTBEHHO CXaTue.

8.2.2 Pe)xxum camonucua ROLL

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

MOMOLLbIO MOBOPOTHOrO perynsatopa B obnactu oOpraHoB YNpaBleHUs TrOPU3OHTaNIbHbIM

OTK/IOHEHMEM Ha MepefHen NaHenu ycTaHOoBJSIeHa Ha UeHy AeneHus MeHblwe 20 Mc/aen, ocuunnorpad
nepexoaut B pexuM ROLL ( oTobpaxaeTcs B NeBOM BepxHeM yriy). B 3ToM cnydae cucrtema 3anycka He
paboTaeT, a ocuunnorpad HenpepbIBHO pUCYeT OCUWMAIOrpaMMy CUrHana B KOOpAMHATaX «HamnpshkeHue-
BpeMsa». B 3TOM pexume ocuuaiorpaMmma npokKpyyMBaeTcs crnpaBa Haneso Ans obHoBneHns nsobpaxeHus,
a nocnegHsasa ocumnnorpamma otobpaxaeTcs B AajibHEM NMPaBOM KOHLE 3KpaHa

29



ROLL M 00 00ms i D 000s £ E wuto -20.00

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 HeEBO3MOXHO WCMOMAb30BaTb PEXWUMbl FOPU3OHTANIbHOE CMELLEeHUE,

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 MCMNoJb3yeTcs Ana yBennyeHuss hopMbl CMrHana v npocMoTpa AeTanei
n306paxeHnsi. B ropusoHTanbHOM MEHI0 MOXHO OTKPbITb paclUMpeHne OKHa UN OTKPbITb €ro HaXxaTueM Ha

perynaTtop B 0611aCTM OpraHoB yrnpaBfieHUs FrOpMU30HTaNIbHbIM OTK/IOHEHWEM Ha NepeaHeN NaHenu.

B pexume pacliMpeHusi okHa , BKaaKu , Aanee BbI6Op 3KkpaH 6yaeT pasaeneH Ha

aBe obnactmn otobpaxeHus

TRIGED Z

e CusepHTe bwey a2 LI EBEY
\/ N/

UoHDueacs wrevmmd Dain

vARVaRva

o T

PucyHok 6.2.3
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OcuunnorpamMma A0 yCUSIEHUS MokKasaHa B KBaZpaTHbIX CKobkax B BepxHel yactu akpaHa. OH MoxeT
nepemMeLlaTbCs Mo ropusoHTaNM UKW PEryiMpoBaTb BPEMEHHYIO LKAy ANS YBEINUYEHUS UIN YMEHbLUEHUS
3TOM obnacTw.

YBennuyeHHast ocuuiorpaMMa oTobpaXaeTcss B HMIKHEN 4acTuM 3KpaHa, pacliMpeHUEe OKHa Y/y4llaeT
paspelleHne OTHOCUTESIbHO OCHOBHOIM BpPEMEeHHOW pasBepTku. [puM 3TO B BEPXHEM OKHE MPOUCXOAUT
paclUNpeHne/CyXXeHne ropu3oHTanbHbIX rPaHunL, BblAeNeHHbIX KPaCHbIM LIBETOM.

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

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

Ons HacTporikn pexum XY , Bknagka [Time Base|, Bbi6op , NoganTe curHan Ha Bxoa kaHana CH1 no
ropm3oHTanbHOM ocn (ocb X), n noganTe curHan Ha Bxod kaHana CH2 no BepTukanbHoh ocn (ocb Y).
Ons perynupoBkM MoONOXeHUss Ha 3kpaHe , korga CH1 akTMBMpOBaH, WCNOMb3YyNTEe perynstop

POSITION |8 obnactn opraHoB ynpaB/i€HUS rOPM3OHTasIbHbIM OTKJIOHEHMEM Ha nepeaHen naHenu ans
nepemeweHmnsa édurypol XY B ropM3OoHTasIbHOM HampasaeHun. [ns peryamMpoBKM MOJSIOXKEHUS Ha 3KpaHe ,
korga CH2 aktuBmpoBaH, wucnonb3yinte perynstop [POSITION| B o6nactm opraHoB ynpasfieHus

BEPTUKaNbHbIM OTK/IOHEHMEM Ha nepeaHelr naHenu aAns nepemeweHuss durypol XY B BepTUKaNbHOM
HanpaBlieHUN.

ANs HacTpoOWKM WKanbl aMnaUTYyAbl KaXAOro KaHana WCnosib3yiTe perynsatop B obnactm
OpraHoB yMpaB/ieHUs BEpPTUKaSibHbIM OTK/JIOHEHMEM Ha nepeAHeir naHenu. [Ona HacTpoWKM BPEMEHHOM
pasBepTKM WCMNONb3YWTE perynsitop 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 ABYyMS

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 da3oBbIi yron mexay kKaHanamu, onpeaeneHue 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 afnmnca Haxoamtcs B npegenax I, III kBagpaHTa, TO WU3MEPEHHbLIN
¢azoBbIi yron gomkeH Haxoautbcs B I, IV kBagpaHTax, To ecTb B nNpeaenax (0~ m/2) nan (3n/2~2 =
Ecnu r rmaBHas ocb NoslydeHHOro annunca Haxoautcsa B npegenax II, IV kBagpaHTa ,Toraa TO U3MEpPEHHbIN
daz30BbIN yron aomxeH Haxoautbcs B I, III kBagpaHTax, TO eCTb B npeaenax Mnosly4YeHHbIn (a30BbIA yron
OOJKEH HaxoanTbes B npedenax (0~ mn/2) mam (3n/2~2m) .

Kpome TOro, ecnm 4acrota wam pasHocTb a3 ABYX W3MepsieMbiX CUIHaNOB paBHa LENoMy pasy,
COOTHOLLEHMe 4acToThbl U da3bl ABYX CUIHANOB PacCUYMTbIBAETCSA HA OCHOBE PUCYHKA:

hase Angle

1
-

4

| -

Freq ratio

=N
S=p e
S

PucyHok 8.2.4-3

8.2.5 HacTtpoiika pexxuma Multi-Scopes

Pexxum |Mu|ti-Scopes| MoO3BONISIET peasin3oBaTb pasfesieHne 3KpaHa U He3aBUCUMMYI0 CUHXPOHU3auuio
Nno KaXXaoMy M3 KaHanos.

B aToM pexuMe ans kaHanos CH1 n CH2 MOXHO yCTaHOBUTb pa3Hbli MacwTab BpeMEHHOW pa3BepTKy,
yTO6bI MOXHO 6bIJI0 OA4HOBPEMEHHO HabnKAATb CUrHaIbl PAa3HOW YacTOTbl 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 u4epes kHomku [CH1| unu |[CH2 MOXHO HacTpouTb pasnMuHyl0 YacToTy, aMnauTyay U hopMmy
CUrHasna, n Bce OHM MOryT CTabuibHO reHepnpoBaTbCs OAHOBPEMEHHO B HECKOMbKUX OCLMI/IoOrpamMmax.

B pasgeneHHbix 06NnacTtax 3KpaHa (BEPXHAS WM HUXHAS ) CyLecTBYeT BO3MOXHOCTb BKJHO4YaTb,
BbIK/IlOYAaTb W aKTUBMPOBaTb BblbpaHHbIN KaHan. MacwTtab BpeMeHHOW pas3BepTKW, BONbT/Aen,
ropuM3oHTasbHOE CMelleHne, BepTuKalbHOe CMeLleHMe, HAaCTPOMKY 3anycka KaHana MOXHO perynvpoBaTthb
He3aBUCUMO.

32
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PucyHok 8.2.5
8.2.6 3apepikka 3anycka

PeXuM 3afepXKu 3anycka CUHXPOHM3aUnUn - BpeMs, B npeaenax KOTOPOro MOXeT
perynMpoBaTbCs 3anyck, Ha4YMHas C HyN1eBOro 3Ha4YeHus.

3agepXkKka 3anycka MCMNofib3yeTcsa A/ MNPOCMOTpa CAOXHOM  ¢dopMbl  curHana (Hanpumep,
nocnefoBaTebHOCTU UMMNYJIbCOB).

BpeMsi 3agepXku 3anycka - 3TO BpPEMsSl, B TeUYeHMEe KOTOpOoro ocuuiasorpad oxuaaer nepesanycka
CXEMbl CUHXPOHU3aLUMKN N He ByaeT 3anyckaTbCs (A0 UCTEUYEHUS BPEMEHU 3a4EPXKKM.

Hanpumep, ana rpynnbl uUeno4Yek WMNynbcoB TpebyeTcsi, 4To6bl 3anyckanacb nepsBas LUernoyka
UMMNYJ/IbCOB, @ BPEMS 3aJePXKKMN MOXET 6bITb YCTAHOB/IEHO KakK LUMPUHA LEMOYKN UMMYbCOB, KaK MokKasaHo
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 aol0 c.

8.3 Cwucrema cuHxpoHusaumm (Trigger)

Cunctema cuHxpoHusaumn npubopa AKWUN 4115/1B onpepensier, korga ocuwanorpad HauyuHaer
cobupaTb AaHHble M oTobpaxaTb dopMy curHana. Ecnm cumHxpoHmsaumss HacTpoeHa MpaBW/IbHO, OHa
CMOXeT npeobpa3oBbiBaTb HECTabWU/IbHbIE CUTHasbl B 3HauUnMyto dopMy curHana. B Hauane cb6opa aaHHbIX
OH cobupaeT AOCTAaTOYHO AaHHbIX Ana OpPMMPOBaHMS CUrHaNa CneBa OT TOYKM 3anycka M NpojosiKaeT
cbop AaHHbIX A0 Tex Mnop, Nnoka He 6yaeT BbIMOJHEHO ycnoBMe 3anycka. lMpu 3anycke CUMHXpoHU3aums
ocuunnorpad HenpepbiBHO CO6MpaeT AOCTAaTOYHO AaHHbLIX OS5 O0TOOpaXXeHMs CUrHana crnpaBa OT TOUKM
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:

 BXxoaHoil kaHan (CH1l, [CH2),

e BHELWHWUN UCTOYHMK CUTHaANa CUHXPOHN3aUumn (),
e CEeTeBOe 3NEeKTPUYECcTBO ().

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

6. BHewHMn curHan nopaetrcs Ha BXOAHOW MopT Ha nepeaHen naHenwu ocuwnnorpada, B
KayecTBe CUrHasa CUHXPOHM3aLUMWM MOXET WCMOSb30BaTbCA BHEWHWA TaKTOBbIM FeHepaTop W CAYXUTb
MCTOYHMKOM 3anycka. MOXHO yCTaHOBWUTb ypoBeHb cpabaTbiBaHWA OT BHELUHEro cMrHasaa 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 0bopyaoBaHmsa n 060pyaoBaHUA 3NEKTPONUTAHUS.

(2) Pexxnm cnHxpoHmnsaumm

PexuM CHMHXpOHM3auMM onpenenser noBeAeHMe BOJSIHbl BO BpeMs 3anycka CUMHXPOHM3auuu. IDTOT
ocunnnorpad obecneumBaet TpU pexuMa 3anycka: aBTOMaTU4eckun, HOpPMasbHbIM n
XKAOYLWMIA(OONHOUHDBIN).

a. ABTOMATMYECKNIA 3amnycK : npwu OTCYTCTBUM CUIHana 3arnycka cMctemMa aBToMaTuyecku cobupaer
n otobpaxaeT paHHble ocuumnnorpammbl. Korga nosiBAsieTCca CUrHan 3anycka, OH aBTOMaTUYeCKM
nepeksloyaeTcss Ha CKaHUPOBAHWE CUrHana CUHXPOHU3auWMK, 4YTObbl cuUrHan 6bil CUMHXPOHMU3MPOBAH MO
NyCKOBOMY KaHasny.

PexuM aBTOMaTnM4yeckoro 3anycka noaxoAuT ANs U3MEpeHUs CUrHana MoCTOSIHHOrO TOKa MAM CurHan c
HEN3BECTHOW 3/IEKTPUYECKON XapaKTEPUCTUKOMN.

MpuMeuyaHue: DTOT pexuM No3BOJSISET UCMONb30BaTb KoadduumneHT passeptkm 50 mc/gen wnn 6onee
MeANIEHHYI0 pa3BepTKYy, €C/IM He YCTaHOBJIEH CMIrHan 3anycka B pexunme ROLL.

6. HopmanbHbIM 3anyck : ocumnnorpad Moxer cobupatb u oTobpaxaTb AaHHble
OCUMNMIOrpaMMbl  TOJSIBKO MNPM  BbINOSIHEHWUM YCNOBMI  3anycka. [lpu OTCYTCTBMM CurHasa 3anycka
ocuunnorpad npekpatut cbop AaHHbIX WU HAXOAMTCA B OXMAAHMW MYCKOBOro curHana. Korga ycnoswue
3anycka yAoBeTBOpPEHO, HeobxoanMo 06HOBUTL OoTobpakaemble AaHHble TeKYLEero cMrHasa Ha sKpaHe, B
NPOTUBHOM C/ly4ae OH OCTaHeTCs NocnegHUM 3anyLeHHbIM CUrHAsIOoM.

MpuMmeuvaHue: HopManbHbIN pexuM 3anycka NoaxoAuT A9 3anycKa TONbKO Ha KOHKpeTHoe cobbiTue,
Ha3HayeHHoe HacTponkon Nmbo Ha peakoe cobbiTMe 3anycka.

B. Xaywun (OAWHOYHbINA) 3anyck : Korga nofb3oBatenb HaxumaeT kHonky [RUN/STOP

npomcxoamT yganeHuve usobpaxeHus curHana Ha 3KpaHe, U ocuunnorpad oxugaet 3anycka. Korpa
npubop obHapyXmBaeT CUrHan 3anycka NpoucxoAuT OAHOKpaTHas perncrpauns curHana u nocTtpoeHue
ocumnnorpaMmMmbl, MNocne 4yero ocuwnnorpad ocTtaHaBnmMBaeT paboTy, a 3ateM npubop nepenaetr B
coctossHue STOP.
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MpumMmeuaHune: PexmM OAMHOYHOrO 3anyCK CUHXPOHM3auMma NoAXOAMT AN 3axBaTa CiydalHoro
cobbITMA MM CUrHana anepuoanyHoOCTW, HanpuMmep, CUrHana nepexoga BBEpPX WAM BHU3 NN PEeAKOro
MyCKOBOro cobbiTus.

(3)  PasBsi3Ka NyCKOBOro CUrHana, Bknaaka [Coupling|

PasBsiska MyCKOBOro CUrHana onpeaensieT, Kakas yacTb CMrHasna 6yaer nepepaHa B CXeMy 3amnycka.
Tun pa3BsA3KM BKJIOYAET TMOCTOSIHHbIN, MNEpPEeMEHHbI TOK, MoAaBNeHNEe HU3KUX/BbICOKMX YacToT WU
noaasneHue wyma.

B kayecTBe BMAa CBSA3M UCTOYHMKA CMHXPOHU3ALMM MOXKHO BbibpaTh:

e CBs3b MO MNOCTOSHHOW coOCTaBnawwWen - (BCe cocTaBnsoWMe MYCKOBOrO CUrHana
MponycKalTCa Ha BXOA);
e (CBs3b MO NepeMeHHOWN cocTaBAsoWwen — (bnokmpyeTcs cocTaBnsawasa rnyckoBoro CMrHana
NMOCTOSIHHOIO TOKa );
j| — (ocnabnsaeT BbICOKOYACTOTHbIE cocTaBnastowme Boiwe 40 Kry);
e HY dunbTp LF Rej - (ocnabnsier HU3KOUYACTOTHbIE cocTaBnsatowme Huxe 40 Kru);
e T[lopasneHve wyma |Noise Rej -(nopaBnseT BbICOKOYACTOTHLIN WYM B CUrHane, 4tobbl
YMEHbLUNTb BEPOSATHOCTb OLWMBKN KacaHus)
(4) MpenBapuTenbHbIM 3anycK / 3anyck C 3aZ1EPXXKOMN

Cny>uT ons 3anycka permctpaunm AaHHblX, NONyYEeHHbIX 40 MM NOCNe MOMEHTa NYCKOBOro cobbiTus.

MoOMeHT 3anycka, Kak npaBuio, yCTaHaBNMBAETCS B LEHTpe AUCM/iess N0 rOpM30oHTaNbHON ocu. B aToM
c/lyyae MMeeTcs BO3MOXHOCTb HabnwaaTb curHan B npeaenax 7 AeneHui Ao 1 nocse 3anycka.

Ncnonb3yinTe perynstop MNOJIOXEHMS MOMEHTa 3anycka Mo FOpU30OHTaAu Ansi  HaCTPOWKMU
rOPU30HTa/IbHOTO CMELLEHUS OCLMIIOrpaMMbl, MNO3BONSAOLWEro MNoayynutb 6onbwe uHboOpMauum nepeq
3arycKoM.

Habniogas 3a AaHHbIMM Nepen 3arnyckoMm, MOXHO Habntogatb GOpMy BOJIHbI A0 TOro, Kak oHa 6bina
creHepupoBaHa. Hanpumep, dukcaums cb6oss B Hauyasne CXeMbl, HabnaeHWe W aHanu3 AaHHbIX nepej
3anycKoM, 4YTobbl BbIACHUTbL NpUYNHY cHOos.

8.3.2 CuHxpoHu3auua no ppoHTy

dopMunpoBaHMe ocUMNNIOrpaMMbl MOXET 6biTb 3anyweHo Mo HapacTalweMy, Hucnagalowemy uam
cnyyamHOMy (DpOHTY CUFHana Uau ypoBHIO CurHana.

[Ons nepexoga B MEHK HACTPOMKWM 3anycka Haxmute kHonky |[TRIG MENUl. Haxxmute kHonky F1,

yTobbl BbIGpaTbL TMN 3anmycka M C MOMOLbIO MHOrOMYHKLMOHANbHOIo perynsatopa BblbepuTe 3amnyck no
$ppoHTY, BKNaaKa

[Ons nepexoda B MEHIO HACTPOMKW UCMNOMb3ynTe KHoMku F1..F5.

HeobxoamMMo yCTaHOBUTb Crieaylolme napaMeTpbl CMHXPOHM3auMM MO YC0BMSAM 3anycka no GpoHTYy

]
e VWCTOYHMK CMrHana, Bknaaka

e TUN dpoHTa ,
e anbTepHaTMBHbIN 3anycK, BKNaAKa
e CTapT 3anycka.
3anycKk CUHXPOHM3aUMKM MOXET ObiTb BbI3BAH MOUCKOM KOHKpPETHOro dpoHTa (Hapacratowero @poHTa,
cnagatouwero @poHTa U cydyanHoro poHTa) M 3NEKTPUYECKOTO YPOBHS.
Ecnn curHan cnHxpoHmsaumm nMmeeT ctabunbHyo opMy curHana v yaoB/eTBOPSIET YC/IOBUSIM 3anycka,
TO n3obpaxkeHne Ha gucnsee BbIrMSAeT , Kak MOKa3aHO Ha PUCYHKE HUXe.
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TRIGED} M

PucyHok 8.3.7-1

Twn ¢poHTa BbibnpaeTcs no Bkaaake Slope| ns
a. Hapacratowmin dpoHT: |Rise:| - HaCTpoeH Ha 3anycK Mo HapacTawweMy GpPOHTY CUrHana.
6. Cnagarowmn QpoHT: ! - HACTpOEH Ha 3anyck no 3agHemy (ppPoOHTY curHana.

B. CnyyanHbin ppoHT: |Rise&Falll - Ha cTpoeH Ha 3anyck Mo HapacTalwweMy 1M cnagarowemy QpoHTy
( ntobomy) curHana.

8.3.3 CuHXpoOHM3aUMA NO YC/IOBUSAM AJINTEJSIBHOCTU MMNYJibCa

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

NONOXMUTENBHOINO UKW OTPULATENIbHOIo MMNYbC.

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

[Ans nepexoAa B MEHIO HACTPOWMKM UCMOMNb3yATE NPOrpaMMHble KHOMKM ..

Heobxognmo YCTaHOBUTb cneaywume napaMeTpbl CUHXpPOHU3auuMn nNno YycnoBuaAM AONUTENTbHOCTU

nMnynbca
e WNCTOYHMK CUrHana, Bknaaka [Source
e MONSIPHOCTb UMNyJbCa [Polarity| - Positive [nonoxwuTensHas 1 oTpuuaTenbHas),
e yCNoBuS 3anycka ,
e BEPXHUI/HMXHUN Npeaen BpEMEHMN,
e pasBsA3KYy 3aMyCK CMHXPOHU3aLUMUK,
e OCTa/ibHblE PEXMUMbI.

(1) YcTaHOBKa UCTOYHUKA AaHHbIX . BKNaaka Source

Heo6xoanMo ycTaHoBUTL kaHan [CH unu [CH2|, a Takxe , ECJIN CETb UK

BHELWHUI. TeKyLwmnii BbiIbpaHHbI NCTOYHMK ByaeT oTo6paxaTbCsl B NpaBoOM BEPXHEM Yy 3KpaHa.
(2) Jonyctnm Bbl6Op Cneayrowmx ycioBmid 3anycka CMHXPOHU3aLumMn ,BKagka I

a. 3anyck nNpuv ANUTENbHOCTM WMMNynbca 6onblue YCTaHOB/IEHHOro 3HadYeHus, TakXke MoxXeTe
YCTaHOBWUTb HMXHUI Npeaen WUpUHblI UMNybca.

6. 3anycKk npu AAWMTENbHOCTM MMMNYy/SbCa MeHblle YCTAaHOB/IEHHOrO 3HaudeHus, TakKXe MoxXeTe
YCTaHOBWUTb BEPXHWUIA Npeaen WUPUHbI UMNYSbCa.

B. 3anyck nNpu ANUTENbHOCTM MMMNYbCa, KOraa WUpUHa MMMyAbCa CUHXPOHU3UPYIOWEro CMrHana
HaxoAuTCS B Npeaenax HAaCTPOMKM, TakKXe MOXeTe YCTaHOBUTb HMXHUA WM BEpXHUM npeaen LWUPUHbI
nMnynbca.
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(2) [ns yCTaHOBKM N CpaBHEHMS YCTAaHOBJIEHHOrO 3HAYEeHUA ANUTENbHOCTM UMMNYJbCa C ASINTENbHOCTbBIO
MMMynbca curHana, Bknagka Low limit| unu Upp Limitl. C nomoLublo packpbiBatoLieiics LmdpoBoit naHenm
BBOAWMM MWHMMA/bHOE WM MaKCMManbHOE 3HayeHUs . 3anyCK CUHXPOHM3auuum OyaeT BbINOSHEH MNpU
BbINMOMIHEHUWN AAHHOro ycnoBus. [lnana3oH yCTaHOBKM AJIMTENbHOCTU MMNyNnbca B nNpegenax ot 2 Hc go 10
C. DTO NoKasaHo Ha PUCYHKE HUXE.

PucyHok 8.3.3

8.3.4 CuHxpoHu3auusa no napametpam TB curHana

CMHXpOHM3aumna no napamMetrpam TB-curHana , BKiagka , AaeT BO3MOXHOCTb CUMHXPOHM3auUUmn
NMOSIHOrO TEeNeBU3WMOHHOro curHana , Bblbopa MONAPHOCTM BMAEO CUrHana, Bblbopa CUCTEMbl LBETHOMO
TenesuaeHus, soibopa TB-cTpokun, n TB nons.

BuaeocurHan skatovaeT B cebsa nsobpaxeHne n nHdopmalmio 0 BpeMeHHOM nocnenoBaTesibHOCTU, OH
MMeeT HEeCKONbKO CcTaHgapToB M dopmaToB. [lpnbop obecrneumBaeT OCHOBHble (YHKUUW WM3MEPEHUS,
KOoTOopble MOXHO akTuBuposaTb B ¢opmate NTSC (National Television Standards Committee) , PAL (Phase
Alternating Line) , SECAM (Sequential Couleur A Memoire) .

[Ona nepexoja B MEHH HACTPOMKWM 3amycka CUHXPOHM3auuu no TB curHany HaXMuTe KHOMKY

@l. Ha»xMnute KHOMKY , yTOo6bl BbIOPATL TUM 3anycKa M C NOMOLbO MHOroyHKLUNOHANbHOIo
perynatopa Bbibepute 3anyck Video,,

[ns nepexona B MEHIO HACTPOMKM UCMONb3YyNTE NPOrpaMMHbIe KHOMKMU ..
(1) BbibpaTb popmaTt TB curHana , Bknaaka

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

cnepean, YeTHoe nose c3agu.

6. : Yactota nons — 60 nonein B cekyHay, yactoTta kagpoB — 30 kagpoB B cekyHay. CTpoka
pa3BepTKM TesieBM3opa coctasnseT 525 cTpok. YeTHoe mone HaxoAuTCA cnepean, a HeyeTHoe nose —
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 CMHXPOMMNYJIbCY KaXA0M CTPOKMW.
A. ;%nycr( MO CUHXPOUMMYAbCY 3aJaHHON CTPokW. lMonb3oBaTeNb MOXeT WMCMONb30BaTb
MHOFOMYHKLMOHANbHYO PYYKYy ANA YKa3zaHUsa HOMepa NnHMK. [lnana3oH HacTpoek cocTtasngeT oT 1 o 625
(PAL/SECAM) nnm ot 1 go 525 (NTSC).

W O

37



MpumeuaHune: YT106bl Habnwaatb Aetanu GOpMbl CMrHana B BuAeOoCUrHase, nosb30BaTesSlb 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 pasHas SpKOCTb MOXET oOTpaxaTb 4acToTy pa3HblX 4acTel curHana. OnbiTHble
Nosib30BaTENM MOTyT BbICTPO OLLEHUTb KAUYeCcTBO CMrHana B npouecce oTNaAKu.

8.3.5 CMHXpOHM3ALMA N0 CKOPOCTU N3MEeHEHNA(HaKJIOH)

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

33/1al0TCS NOMb30BaTENeM.
| Haxxmute kHoONKy ,

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

4yTO6bI BIGPATL TMN 3anycka N C NOMOLLbI0 MHOFOYHKUNOHANBHOro perynsatopa sbibepurte

Ona nepexoaa BO BKAAAKN MEHIO HACTPOMKM UCNOMb3YyATE NPOrpaMMHbIE KHOMKMU ..
Jdanee Heob6Xx0AMMO YCTaHOBUTb:
WCTOYHWUK CUrHana,
CBSA3b 3aMnycka,
peXuM 3anycka,
HakKJIOH ppoHTa (MONOXMUTENBbHbLIA HAaKNIOH, OTPULATENbHbIA HaKJI0H),
yCnoBus 3anycka,
HUXXHUI/BEPXHU Npeaen BpEMEHMH,
e [OpOroBoe 3Ha4yeHue n T. 4.

YCTaHOBKa MCTOYHMKA AAHHbIX ANS CUHXPOHU3aUUM MO BKNaAKe , HeobxoaMMO yCTaHOBUTb

kaHan |[CH1] unu [CH2| B kayecTBe BXOAA.
(1) [Onsa Bbibopa HaknoHa ppoHTa pfgecrf ncnonb3yem BKNagKy CO 3HAYEHUAMN:

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

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

(2) Jonyctum BbI6Op cneayowmx yCnoB1Mn 3anycka CUMHXPOHU3aLUMM No CKOPOCTU U3MEHEHMUS :

a. 3anycr< BbIMOSIHAETCS, KOrja CKOpPOCTb HapacTaHua curHana 6onble 3afaHHOM CKOPOCTH
HapacTaHus . TaKXe MOXETE YCTAaHOBUTb HMXHUIN Npeaen BpeEMEHMU.

6. 3anycK BbINOSIHAETCHA, KOr4a CKOPOCTb HapacTaHus CurHasa MeHblle 3adaHHOM CKOpOCTU
HapacTaHus, TaKXe MOXETE YCTaHOBUTb BEPXHUI Npeaesn BpeEMEHMN.

B.3aI'IYCK BbIMOJIHAETCSA , KOrAa CKOPOCTb HapacTaHUs CUrHasa HaxoAUTCS B npenenax HacTporKu
HaxoAUTCS B nNpegenax HaCTPOMKM, TaKXe MOXETe YCTaHOBUTb HUXKHUN U BEPXHUI nNpenen CKOpOCTMU.
MpuMmeuvaHue: Bpemsa HapacTatouwero/cnagatuwero @poHTa CcurHana CUMHXPOHM3auMM COOTBETCTBYEeT
3Ha4vYeHuto, NoKasaHHOMY Ha pucyHke Huxe « Rising/ Falling edge slope time ».

(3) Onsa Boibopa nopora 3anycka UCnonb3yem BKAaAKy
Mopor MMeeT TpU pexumMma: HU3KUN YPOBEHb, BbICOKUI YPOBEHb U BbICOKUN-HU3KUI YPOBEHb.
a. BennuymMHa HWXXHEro nopora CKOPOCTM M3MEHEHUS CUrHasa, MOXHO HaCTpoOUTb BpalleHUeM

perynsTopa [LEVEL.

6. BennumHa BepxHero nopora CKOpPOCTU M3MEHEHWUHA CUrHasia , MOXHO HacCTpOUTb BpalleHuneM

perynsitopa LEVEL.

B. Low&High| BennumnHbl HUXHEro M BEpXHEero MnoporoB CKOPOCTM WM3MEHEHUS CUrHana , MOXHO

HacCTPOUTb BpalleHWeM perynstopa .

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

C nomouwblo packpbiBatowencs umdbpoBori naHenn BBOAMM MUHUMANbHOE M MaKCMManbHOE 3HayeHus.
OnutenbHOCTU nNepenaja MOXHO YCTaHOBUTL B Auana3oHe oT 8 Hc go 10 c.

MpuMmeuaHune. ®opmyna gna pacderta: CkopocTb HapacTaHusa =:(lopor BbICOKOro ypoBHS - [Mopor
HM3KOro ypoBHs)/Bpems

OnvuTenbHOCTb Nepenaza B AAHHOM Clydae OTHOCUTCS K 3HAYEHWUIO BPEMEHU MexAy ABYMS TOUYKaMu
nepecevyeHusi, rae BbICOKUIA U HU3KUIA YPOBHMN NepecekatoTcsl 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 3anycka, HO He AOCTUraeT Apyroro.

Onga nepexoga B MeHIO HacTpomku 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>KuTesibHblA PaHT-UMMNYNAbC — 3TO UMMYNbC, KOTOPLIA MNepecekaeT
HUXXHUIA Npeaen ypoBHS 3amnycka, HO HE MepecekaeT BEPXHWUN NMpeaen ypoBHS 3arnycka; oTpUUlaTeNbHbIN
PaHT-UMNYNbC — 3TO WUMMNY/bC, KOTOPbIA NepecekaeT BEPXHWIN npeden YpOBHS 3anycka, HO He
nepecekaeT HMXHWI npefen ypoBHS 3anycka, Kak nokKa3aHo Ha pUCyHKe HUXe.

[Ona nepexona BO BKAAAKW MEHIO HACTPOMKM UCMOMNb3YHATE NPOrpaMMHbIE KHOMKMU .. .
B MeHI0 3anyck Mo nagaHuio B Anana3soH Heo6Xx0aMMO YCTaHOBUTb

e  WNCTOYHMK CUrHana,

e CBA3b 3aMycka,

e pexuM 3anycka,

e MONSAPHOCTb (MOSIOXUTENbHbIN, OTPULLATENbHbIN MMMYNbLC),

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

e HACTpolKa BpeMeHU (HUXHUN/BEPXHUI Npeaen BPpeEMEHHU),

e HaCTpoMKa ypoBHel cpabaTbiBaHUS .

TRIGED M

PucyHok 8.3.6
(1) [na HacTponKK NOASPHOCTU MMNYbCa UCMONb3YEM BKIAAKY
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a. 3anycr< npv nonagaHumn B AManasoH MoNOXMUTENIbHOrO KOPOTKOMO UMMy /bCa.

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

(2) Jonyctum BbI6Op cnefyowmx yCnoBUn 3anycka CUHXPOHM3auMmM No nonagaHunio B gManasoH
yCnoBMe He 3ajaHo, >, <, . < =,

a. YcnoBue no nonagaHuio B AManasoH He 3a4aHo.

6. [>|: 3anyck npu anuTensHocTM uMnynbca, nonasalollero B AWanasoH, MeHblue YCTAHOBNEHHOrO
3HaYeHus, T.e.KOr4a LUMPUHA KOPOTKOIrO MMMyfbCa MpeBbllaeT 3afaHHYl WWPWMHY MUMMynbca.Takxke
MOXeTe YCTaHOBUTb HUXHWIA npesern.

B. [<]: 3anyck npu anuTenbHocTM mmnynbca, nonapjalowero B AvanasoH, 60Mblie YCTAHOBIEHHOMO
3HayeHUs, T.e.KOrAa AJWNTENbHOCTU KOPOTKOrO WMMMyJSibCa MEHbLUe 3afaHHOW LUMPWHbLI MMMYySbca. Takxke
MOXETe YCTaHOBUTb BEPXHUI Npeaen ANUTENbHOCTY.

r| < =i 3anyck npu anuTensHoCTM MMNynbca, NONajAalOWero B AWaNasoH, PaBHON yCTaHOBIEHHOMY
3HaYeHWI0, T.e. KOTAa LMPMHA KOPOTKOrO MMMYJSIbCa HaXOAUTCS B MpeAenax 3aAaHHON LWWPWHbI UMMYAbca
WAK B Npefenax AvanasoHa.Takxe MOXeTe yCTaHOBUTb HUXKHUIA/BEPXHUII Npeaen ANUTENbHOCTY.

(3) NS HAacCTPOMKM LUMPWMHBI paHTa UMMNyfbCa , NpuU BbIGOpe BKNAAKWM . < = , UCNONb3yeM BKIAAKM
lLow Limit v Upp Limit] .

C NMOMOLLbIO pacKpbIBalOLWENCs LMPPOBOI NaHenu BBOAUTE MMWHMMAaNIbHOE M MaKCMManbHOE 3HauyeHus.
YCTaHOBJIEHHOE 3HauYeHWe LWWPVHbI UMMybCa CPaBHMBAETCS C LIMPUHOM WUMMynbca KaHana. CwrHan
CMHXPOHM3aLMKN 3anyCKaeTCsl MpY BbINOSHEHWM AAHHOMO YCM0BWUs 3anycka. [uanasoH nonajaHusi MOXHO
yCTaHoBUTb OT 8 HC Ao 10 c.

(4) Ona HacTponku ypoBHen cpabatbiBaHua ucnonbdyem perynatop [TRIG LEV| otmeuaem meTku
3anycka T1 n T2).

8.3.7 CuHXpOHM3aUMA MO NpEeBbIWEHUI0 aMIINTYAbl

CncreMa CMHXPOHM3aLUMKU NO MNpEeBbIWEHMIO aMNANTYAbl 3anyCKaeTcsl B FpaHMuax BbICOKOro YpPOBHS M
HM3KOro YpOBHEN: KOrga Hapactawwuin ¢poHT BXOAHOIO CUrHasa nepecekaeT BbICOKUA YPOBEHb WM
cnagarowmin GpoHT NnepecekaeT HU3KUIM YpOBEHb. DTO MOKa3aHO Ha PUCYHKE HUXeE.

[N nepexoAa B MEHI0 HAcTPOMKM 3amycka HaxmuTe kHomnky [TRIG MENU.| Haxmute kHomky ,
4yTO6bI BbIOPATL TN 3anycKa lT_x—p£| M C MOMOLLbIO MHOIMO(PYHKLMOHANIbHOIO perynatopa Bbibepute

Onda nepexoga BO BKIaAKU MEHIO HaCTpOVIKM MCHOﬂbByVITe KHOMKW .

B MeHI0 3anycka CMHXPOHU3aLMKU MO NPEBbILLEHUI0 aMNINTYAbl Heo6xop,v|M0 YCTaHOBUTb:
e WNCTOYHMK cuUrHana,

pexXuM CBA3Nn,

peXuM 3anycka, HaKkoH (HapacTalowmnin hpoHT, cnajarwmnim GpoHT, ClydanHbli HPOHT),

nonoxeHue (BXo4, BbIXoa, Bpems),

HaCTpoWKYy,

YpOBEHb 3anycka u T. 4.

TRIGED
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PucyHok 8.3.7.

(1) HaknoH ¢poHTa

[Ons Bblbopa HaknoHa ppoHTa UCNONb3yeM BKIAAKY CO 3HAYeHNSAMMU:

a. 3anyck no HapacrtawuweMmy GpPOHTY , MCNonb3ys nepeaHuit GpPOHT BXOAHOINO CUrHama wm
YPOBEHb HaNps>XeHns Bblle YCTAaHOBNEHHOrO BbICOKOIO YPOBHS.

6. 3anyck no cnagatwouwemMy QpoHTY , NCNOAb3yS 3aAHMA (DPOHT CMrHana BXOAHOrO cMrHana u
YPOBEHb HaNps>XXeHns HMXe YCTAaHOBIEHHOIO HU3KOIO YPOBHS.

Bl Ani 3anyck no cny4YamHoMy POHTY, WCMOAb3ys HapacTawwuin/cnagarowmn GpoHT BXOAHOrO
CUrHana n ypoBeHb Hanps>XeHWsl HaXoAMTCHA B npefenax YCTaHOBIEHHOrO YPOBHS.

Tekywmnin GpoHT oTobpaxaeTcs B MPaBOM BEPXHEM Yriy 3KpaHa.

(2) MonoxeHne CMHXpOHM3aUUN , BKIaAKa

MNMonoxeHne CUHXPOHM3aUMM MNO3BOJISIET YCTaHOBUTb BXOA, BbiXo4 W BpeMsa. Bbibepute nonoxxeHue
3anycK CMHXpOHM3aumnuna, 4Tobbl NOATBEPAMTL BPEMS 3amyCKa CUHXPOHU3ALNN.

a. - BX0A4 MO npeBblWeHnto amnautyabl:CurHan CuHXpoHusaumm byaet creHepupoBaH, Koraa
BXOAHOW CUIrHan AOCTUMHET YKa3aHHOro ypoBHS 3anycka.

6. - BbIXO[ MO MpEBbIWEHUNIO aMNAnTyAbl:CUrHan CUHXpoHM3aumm GyaeT creHepupoBaH , Korga
BXOAHOW CUrHan BbIMAET 3@ yKa3aHHbI ypOBEeHb 3anycka.

B. - BpeMs npeBbllWeHns amnautyabl: CuUrHan CUMHXpOHM3auum 6yaeT creHepumpoBaH, Koraa
BBelEHHOEe MpeBbllleHNEe aMMAUTYAbl U HAKOMJIEHHOe BpeMsl yaep)XaHus 6onblie uan paBHO 3a4aHHOMY
BPEMEHW MpEBbIWEHNS aMNINTYAbl.

(3) HacTtpoika 3Ha4YeHUs BpEMEHU NPEBbLILEHNS aMMTUTYAbl.

Ecnm ong nonoXeHums CUMHXPOHU3aLWKM YCTAHOB/IEHO 3Ha4eHue , YCTQHOB/NIEHHOE BpeMs BCTynaeTt
B cuny mn cpabaTbiBaeT Npu BbINOJHEHUWN YCNOBUA CpaBHeHUs . C MOMOLWbIO packpbiBawwencs undbpoBomn
naHenu BBOAUTE MMHMMaNbHOE M MaKCUMMasbHOE 3HadeHuns Bpems MOXHO yCTaHOBWUTb B guanasoHe 8HC ~
10c.

8.3.8 CuHXpoOHM3aUUA NO 3aAepiKKe

Ycnosus 3anyCka CUHXpPOHM3auUMn NO 3aAdepXXKe , BKlaAdKa y OCYLWLECTBNAETCA TOrga , Korga
pasHuua BO BpeMeHun (AT) mexay (PPOHTOM, YCTAHOBJ/IEHHbIM WMCTOYHMKOM 1 (PppoHT 1), U DpOHTOM,
3a4aHHbIM MUCTOYHMKOM 2 ((PPOHT 2), COOTBETCTBYET MNpeayCTaHOBIEHHOMY BpPEMEeHHOMY 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././D0DCAuto64000mVY
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PucyHok 8.3.8

OpoHT 1 , BKNagka OT UCTOYHMKA 1 yCTaHOB/MIEH KaK HapacTawowmin GpoHT , dpoHT 2
OT NMCTOYHUKA 2 TaKXe YCTaHOBJ/EeH KakK Hapactawowmii ¢ppoHT Rise , AT — obnacTtb, 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 Bbl6Op Cneayrowmx yCcioBMn 3anycka CUHXPOHMU3auUmMn rno Tuny 3agepxKu

a. 3anyck OCyLlleCcTBASETCs Toraa, Koraa pasHuua BO BpeMeHu (AT) Mexay YCTaHOBMAEHHbIM
(PPOHTOM UCTOYHMKA 1 N yCTAHOBMIEHHbLIM DPOHTOM UCTOYHMKA 2 60blIe NpeayCTaHOBAEHHOIO BPEMEHHOIO
npeaena , Heo6xoAMMO YCTAaHOBUTb HUXHIOK FPaHULLy BPEMEHMN.

6.:3aI'IYCK OCYLLEeCTB/AAETCA Toraa, Korga pasHuua Bo BpeMeHu (AT) Mmexay YCTaHOB/IEHHbIM (DPOHTOM
NCTOYHMKA 1 M yCTAHOBNEHHbIM (PPOHTOM MCTOYHMKA 2 MeHbLUe NpeayCTaHOBAEHHOro BPEMEHHOro npeaena
, He06X0ANMO YCTAaHOBUTb BEPXHIOK FPaHULYy BPEMEHMU.

B. : 3anyck OCyLllecTBNAETCs Toraa, Koraa pasHuua BO BpeMeHu (AT) Mexay YCTaHOBMEHHbIM
(PPOHTOM UCTOYHMKA 1 M yCTaHOBNEHHbIM (POHTOM MUCTOYHMKA 2 60Nbllue YCTaHOBIEHHOIO HUXHEro
npeaena BPEMEHM U MeHbLUEe YCTAaHOB/IEHHOIO0 BEPXHEro rnpeaena BpeMeHMu.

,u,.i 3anycK ocyllecTBnsieTca Toraa, Korga pasHuua BO BpeMeHu (AT) mMexay YyCTaHOBNEHHbIM
dpOHTOM UCTOYHMKA 1 WM yCTaHOBAEHHbIM (POHTOM MCTOYHMKA 2 MeHblle YCTAHOBMNEHHOrO HWXXHEro
npeaena BpeMeHn n 6onblue YCTaHOB/IEHHOIO BEPXHEro npejena .

(2) NS yCTaHOBKM 3HaYEHNA BPEMEHW 3a4epXXKKM NCNOoMb3yNTe BKAAAKM YCTAHOBKN BEPXHEro
HVI)KHeFO npenena . Heo6xoAMMO yCTaHOBUTb 3HaYE€HWE BPEMEHU B HACTpoOMKax Co
3HavyeHneMm AT. C NnoMOLWbIO pacKkpbiBawLwencs undpoBon naHesn BBOANTE MUHUMANIbHOE U MakCcMManbHoe
3HayeHus. BpeMs 3a4ep>KK1M MOXHO YCTaHOBUTbL B AnanasoHe oT 8Hc o 10c.

8.3.9 CuHXpOHM3aUUA NO UCTEeYEHUSs BpeMeHU (OT/I0XKeHHan)

YcnoBus 3anycka CMHXpOHM3auMM No ncrtedeHnn spemMenmn, sknagka TimeOut || ocywecTensercsa Toraa,
Korga wucrtedyeT BpeMmeHHoln wuHTepBan (AT) oT Hapacrtalowero @dpoHTa (MamM cnagawowero @GpoHTa)
BXOAHOro CUrHama [o coceaHero cnagatouwero ¢gpoHTa (HapacTtawuwero dpoHTa) yepe3 ypoBeHb 3anycka
6onblie, YeM yCTaHOB/IEHHOE BPEMS OXMAAHUSA. DTO NOKa3aHO Ha PUCYHKe HUXe.

| Haxmunte KHoMkKy ,

[Ins nepexoaa B MEHIO HaCTPOMKM 3amycka HaxmuTe kHorky [TRIG MENU.

yTo6bI BbIGpPATb TUN 3anycka U C MOMOLLbIO MHOFO(YHKLMOHaNbHOro perynatopa 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 Ha3HauyeHMs KaHajNla WUCTOYHMKA CUHXPOHM3auUun , 4Ns Bblbopa HakNoHa ¢dpoHTa
NCNonb3yeMm BKIaAKy co 3HaYeHNsAMU:

a. 3anyCK Mo HapacTaluweMmy (GPOHTY , OTCYET BpPEMEHU TalMepa HauyMHAETCs, Koraa nepeaHui
(POHT BXOAHOIO CUrHasa npoxoamT ypoBeHb 3anycka.

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

B. 3anyck no cnyyamHoMy (pOHTY, OTCUYET BPEMEHU TaliMepa HayuHaeTcs, Koraa ntoboin GpoHT
BXOAHOr0 CMrHasia npoxoauT ypOBEHb 3amnycka.
(2) ONns yCTaHOBKM 3HAYE€HUS UCTEYEHUS BPEMEHMU NCMONb3ynTE BKIAAKN BEpPXHEro @
HUXHEro npeaena BpeMmeHn. HeobxoaMMoO yCTaHOBUTb 3HAaYEeHME BPEMEHM B HACTPOMKax
CO 3HayeHumem AT. C nomowbk packpbiBalwencs undpoBon NaHenn BBOAUTE MUHUMASIbHOE U
MaKCMManbHOE 3Ha4YeHus.
BpeMs ncredeHms MOXXHO yCTaHOBUTbL B Anana3soHe oT 8Hc go 10c.

8.3.10CuMHXpOHM3aALMA N0 BPEMEHU NPOAOIHKUTENIbHOCTH

YcnoBusi 3anycka CMHXPOHM3auuMM MO BPEMEHW MPOAOSIKUTENbHOCTM , BKJaaka ,
onpeaendarTca nyTeM YCTaHOBKW BPEMEHU yaEPXaHUNA TOTMYECKOro wabnoHa.

LWabnoH coctouT K3 normdeckux «W» pOByX KaHanoB. YCTAaHOBKM KaXAoro KaHana MOryT MMeTb
3HayeHus H (Bbicokuii ypoBeHb), L (Hu3knii yposeHb) n X (be3pasnnyHoe cocTtosiHMe). 3anyck 3anycka
CUHXPOHM3aUUN NO NpOoAO/DKUTENTIbHOCTU OCYLECTBNAETCA TOrga, Koraa BpeMeHHOVI MHTEPBAJ1 YAEPXaHUA
(AT) paHHOro wabnoHa YyAOBNETBOPSET YC/AOBUAM MpeayCTaHOB/IEHHOrO BpPEMEHW. ITO MOKa3aHo Ha
PUCYHKE HUXE.

D 0.00s T B Dur DC Auto 40 00m\

PucyHok 7-7

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

| HaxmMunte KHoOMKy ,

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

Ona nepexona BO BKaAKU MEHIO HaCTDOVIKM MCI'IOHbByVITe KHOMKU

(1) MapameTp wabnoHa, Bknagka , nMeeT Tpu pexmma H, L n X. HacTpoinka Kaxgoro kaHana
oTobpaXkaeTcs B HMXXHEN 4acTu 3KpaHa.

a. H:VCTaHaBnMBaeT napamerp wabnoHa BblIGpaHHOro KaHana Ha <«BbICOKMIA», TO €CTb YPOBEHb
Hanps>KeHus Bbllle YpOBHA cpabaTbiBaHWUS KaHana.
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6. : YcTaHaBnmBaeT napaMeTp wabnoHa BbIGpaHHOro KaHana Ha <«Hu3kmin», TO eCTb YpOBEHb
Hanps)XeHUs HUXxe ypoBHA cpabaTbiBaHMS KaHana.

B. IE: YcTtaHaBnmBaeT napameTp wabnoHa BbIGpaHHOro KaHana Ha «be3pa3nnyHoe COCTOsiHME », TO
€CTb KaHan He ABMSeTCs 4YacTbio WwabnoHa.

MpuMmeuaHmne: 3anycka CUMHXPOHU3ALUWM HE MNpPOU3OKAET, €CIM BCe KaHallbl YCTaHOBMEeHbl LwabnoH
«rHopupoBaTb».

(2) Jonyctnm BbI6Op cneayowmx yCnoBUn 3anycka CUMHXPOHM3aunm rno BpEMEHU 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 npenena BPEMEHM W MpeBbIAeT YCTAHOBMEHHbIA HWXHWUIA npenen
BPEMEHMW.

(3) YcTaHOBKa BEPXHEro/HUXXHero npeaena BpeMeHu nNpoaokKUTENbHOCTHU

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

HeobxoaMMo yCTaHOBWUTb 3Ha4dyeHWE BpEMEHW B HACTpoMKax CcO 3HayeHnmem AT. C nomowblo
packpbiBatowencs umdposol naHenn BBOAUM MUHMMaNbHOE M MaKCMMasibHOE 3Ha4yeHusl.

BpeMsa MOXHO yCcTaHOBUTb B AMana3oHe oT 8Hc Ao 10c.

8.3.11 CMHXpOHM3ALUMSA NO YCTAHOBOYHOMY BPEMEHUN UIN BPEMEHU yaepXKaHus

YcnoBus 3anycka CUHXPOHM3aUMKM MO YyCTaHOBOYHOMY BPEMEHW WW BPEMEeHU YyAep>KaHus , BKNajkKa

p ,OCYLLECTBASAOTCA TOrAa, Koraa BBOA SIOMMUYECKMUX AaHHbIX U3MEHSET BHYTPEHHEE COCTOSIHME B

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

yC/ll0BUU, 4TO YyCTaHOBOYHOe BpeMsa (A1) MeHble npeaycTaHOB/IEHHOr0 YCTaHOBOYHOrO BPEMEHWU Wun

BpeMsa yaepxaHusa (A2) MeHblle npeanyCTaHOBMEHHOrO BPEMEHU yAepXaHWs. DTO MOKa3aHO Ha pUCYHKe
HUXe.

[ns nepexofa BO BKJAAKW MEHIO HACTPOWMKM UCMOMb3YyNTE KHOMKM

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

curHana) .

BpeMsi ycTaHOBKM HayMHaeTCs, Korda CUrHan AaHHbIX NMepecekaeT YpOBEHb 3anycka, U 3aKkaH4YMBaeTCs,
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 YCTaHOBOYHOMY BPEMEHU UNN BPEMEHWU YAEPXAaHUS B OCHOBHOM MCMOMIb3yeTCs ANS
NMoncka 1 rnoucka Koga ownbKkKu, a Takxe Ans 6bICTPOro nomMcka CUrHasna, KoTopblii 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 HMXXHENM YacTu aKpaHa.

a. El YcTtaHasnuBaeT napameTp wabnoHa BbIbpaHHOro kKaHana Ha <«Bbicokmin», TO ecTb YypOBEHb
Hanps>KeHWs Bbille YPOBHA cpabaTbiBaHMS KaHana.

6. : YcTtaHaBnmBaeT napameTp wabnoHa BbiI6bpaHHOro KaHama Ha <«Hu3KuMi», TO eCTb YpPOBEHb
HanpsH>XeHUs HUXe YpPoBHSA cpabaTtbiBaHUsa KaHana.

(6) Tun poHTa TaKTOBOM 4acTOThI MMEET ABa pexuMma: HapacTalowmm GpoHT KU cnagaroLmn
dPpOHT.

a. @ZYCTaHOBKa TUNa TakToBOro hpoHTa Ha HapacTarLWnn PPOHT.

6. @: YcTaHoBKa TMna ppoHTa TakTOBOW YacToTbl Ha cnajarLwmin HGpoHT.

(7) Boibop TMnNa BpeMeHM Ansa 3anycka: Mo YCTAaHOBOYHOMY BPEMEHW WU BPEMEHU yAepXaHus ,
Bknagka |[Setup/Hold,|

a. Setup| YcraHoBouyHOe BpeMsa A1l A0 BO3HUKHOBEHUS (DPOHTA BPEMEHW AaHHble CTabunnsmpyroTcs, u
COXpaHsieTCcs Hem3MeHHas ANMHAa BpeMeHW. HaXXMmTe KHOMKY M yCTaHOBUTE AJINHY BpeMeHu. 3anyck
CUHXPOHU3AUMKN MPOU30MAET , €CIN BPEMSA HACTPOMKN MeHbLUE 3alaHHOro 3Ha4YeHus.

6. Bpems yaepxaHus A2: nocne BO3HMKHOBEHMS DPOHTA BpPEMeHM AaHHble CTabunnsnpytoTcs, u

COXpaHsleTCs Heu3MeHHas A/IMHa BpeMeHu. HaxmuTe KHOMKy Bpems yaepxaHus M yCTaHOBUTE AJINHY
BpPEMEHMW. 3anyCcK CUHXPOHM3aLUUN NPOU3ONAET , €CNIN BPEMSA HAaCTPOMKU MEHbLUE 3a4aHHOM0 3HAaYEeHUS.
(8) YcraHoBuTe 3Ha4YeHme YCTaHOBOYHOro BpeMeHun Al 1 BpeMeHu yaepxaHusa A2 , B Te4eHUu
KOTOpPOro nocne wam A0 BO3HUKHOBEHUS (DpPOHTaA BPEMEHW AaHHble CTabunusaMpyloTcs, M COXpaHSAeTCs B
Te4YeHUM 3a4aHHOro BPpeMeHU. 3anycK CUMHXPOHM3AaUUM NPOMU3ONAET , €CiM BpeMsl YCTAHOBOYHOIO M BpeMs
yAEpXaHUS MeHblle YCTAaHOBMNEHHOr0 3HayeHusd. HeobxoaMMoO YyCTaHOBAEHHOE 3HayeHWe BpeMeHU
yAepXaHUs CpaBHWUTb CO 3HAaYE€HWEM YCTaHOBOYHOIO BPEMEHU HACTPOMKWM C 3HadeHmeM AT. C NoMoLbio
packpbliBatowencs umdposon NaHenu BBeAUTE MUHUMASIbHOE W MaKCUMasbHOE 3HayeHus. Bpems MOXHO
yCTaHOBWUTbL B Anana3oHe oT 8Hc Ao 10c.

8.3.12CuHxpoHusauma no N-my ppoHTy

YcrnoBus 3anycka CUHXpOHM3auuum no N-My (pOHTY OCYLUECTBASIOTCS MO UCTEYEHUWU YCTAHOBJIEHHOMO
BpeMeHu NpocTost (0XNAAHUS) U YCTaHOBNEHHOrO Yncna GpoHTOB , BK1aaka

Haxmute KHonky , yTobbl BbIOpaTb TWUM 3anycka M C MOMOLLbI MHOrO@YHKLMOHANLHOIO
perynaTtopa sbibepeTe BKIaAKy .
[nsa nepexoAa BO BKIAAKM MEHIO HACTPOMKN UCNONb3YNTE KHOMKMK ..
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B paccmaTpuMBaeMoM cilydae CMHXPOHM3aLMsa HAaCTpOeHa Ha 3arnyck Mo BTOPOMY HapacTaroweMy ppoHTY
nocne ykasaHHOro BPEeMeHW MpocTos (BpeMeHW Mexay ABYMS coCeaHMMWM HapacTalowmmn dpoHTamu),
3aTeM yCTaHOBUTe BpeMs nNpocTos , no dopmyne:

N < Bpema npoctoa < M, M — Bpems Mexay 1-M HapacTalowmMm GPOHTOM U CneayrLWwmMm
HapacTaowuM ppoHTOoM, M — MaKCcuManbHOe BpeMs MexAay HapacTalwmMm (GpoHTOM cyeTa. DTO NoKa3aHo
Ha pUCYHKe HuXe.

TRIGEDN M

PucyHok 8.3.12

(1) NMocne Ha3HayeHMsa KaHana WCTOYHMKA CUHXpOHM3auun |[Sourcel Bbibupaem, N0 KaKoMy GPOHTY
MoOXeT cpaboTaTb BXOAHOM CUrHan . YcTtaHoBka gpoHTa Slope| nmeeT ABa pexuma: HapacTalowmin GpoHT U
cnagarowmin GpoHT.

a. Rise: Hapactatowmii GpoHT, HAaCTPOEH Ha 3anycK No HapacTaloweMy (ppoHTY.

6. Fall: Cnapatowmnin poHT, HACTPOEH Ha 3anycK Mo 3agHeMy (OpPOHTY curHana.

Tekywmin ppoHT oTobparkaeTcs B NpaBOM BEPXHEM YI/ly 3KpaHa.
(2) YcTaHOBKa BpeMs OXWAaHWSA, BKaaka , ANs yCTaHOBKW BpPEMEHU OXWaaHus A0 Hayana
otcyeta N-HOro ¢dpoHTa 3anycka. HeobxoaMMO YCTaHOBUTb 3HAYeHWE BpPEMEHWU yAepXaHus Koaa co
BPEMEHEM HACTpOMKM C 3HadeHmeMm AT. C nomowbl packpbiBawowencs uUMPpoBOA MNaHeNun BBOAUM
MUHUMaNbHOE U MaKCUMasbHOE 3HaYeHns BpeMsa MOXHO yCTaHOBUTb B AManasoHe oT 8Hc Ao 10c.
(3) YcTaHOBKa HoMepa (poHTa ANnsa 3anycka , BKNajka , Mo KOTOPOMY 3anycKaeTcs
CUHXPOHU3aLUA Ha Kpakw WMMNYNbCHON nocnegoBatenbHocTM. C MOMOLWbIO packpbiBawowencs umdposoi
naHenu BBOAMM 3HayeHUd HoMmepa GpPOHTA, TakKXe ero MOXHO YCTaHOBUTb C  MOMOLLbIO

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

8.3.13 CMHXpOHM3aLUMA NO WabNoHY 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 oAuMH (GPOHT). Mpu HasHavyeHun dpoHTa, ecnn WwabnoH APYyrMx KaHasnos
CYMTAETCA <«UCTUHHbLIM» (T. €. (PpaKTMYEeCKMN KOA4 COOTBETCTBYEeT 3a4aHHOMY Tuny koga), ocuwanorpad
byneT 3anyckaTtbCa MO yKasaHHOMY dpOHTY. Ecnn poHT He HasHaudeH, ocumnnorpad 6yaert 3anyckatb no
nocnegHemy (GpoHTY KoAa TUMa «UCTUHa».

Ons nepexoga B MeHI HACTpPOMKKM 3anycka Haxmute kKHonky |[TRIG MENUl. Haxmute kHonky F1,
yTO06bl BbI6PATL TUN 3anycKa M C MOMOLLbIO MHOFOMYHKLMOHANIbHOIo perynsatopa Bbibepute
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[ns nepexoaa BO BKIaAKWM MEHIO HACTPOMKM UCMOSMb3YyNTEe KHOMKMU

MNocne HasHayeHus KaHana UCTOYHMKA CUMHXPOHM3aUUK , yCTaHaBnmBaeM [lapameTp wabsioHa
nmeet Tpu pexuma H, L, X n tmn ¢poHTa.

a. IE‘VCTaHaBJ'IVIBaeT napamMeTp wabnoHa BbIBpaHHOro KaHana Ha <«BbICOKMA», TO e€CTb YpPOBEHb
Hanps)XeHUs Bbille YPOBHA cpabaTbiBaHMS KaHana.

6. : YctaHaBnmBaeT napaMeTp wabnoHa BbibpaHHOro KaHana Ha <«HUWU3KWA», TO eCcTb YpOBEHb
Hanps)KeHUs HUXe ypoBHA cpabaTbiBaHMS KaHana.

B. Iﬂ: YcTtaHaBnmBaeT napameTp wabnoHa Bbi6paHHOrO KaHana Ha «bespasnuuHoe cocTtosiHne », TO
€CTb KaHan He ABMsSeTCcs YacTbio wabnoHa.

r. : YcTtaHaBnmBaeM wabnoH Ha HapacTawwmn GpoHT BbiIBpaHHOro KaHana.

a. : YcTtaHaBnmBaeM WabaoH Ha 3agHUN PpPOHT BbIBpaHHOro KaHana.

MpumMmeuyaHue: 3anycka CUHXPOHM3AUMW He NpOM3ONAeT, eCnuM BCe KaHanbl yCTaHoBfEeHbl wabnoH
«rHopupoBaTb».

HacTpolika Ka)xaoro KaHana otobpaxaeTcsi B HUXKXHEN 4aCTu 3KpaHa.

8.3.14CuHXxpoHM3aLMs NO CUrHany c noprta RS232

YcnoBus 3anycka CUMHXpPOHU3auMKM Nno 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 noaxoauTt AnS CBSA3M CO CKOPOCTbK nMepefadn AaHHbIX B AuanasoHe 0 ~
25000000 6uT/C M WKMPOKO WCMONbL3YyeTCs B MWHTepdelnce CBA3M MUKPOKOMMbOTEPOB. OTnpasisieMbie
AaHHble 06beaAnHAITCA B onpeaeneHHbii Habop nocnepoBaTenbHbiX 6GUTOB B COOTBETCTBUM C MNpaBuiaMm
NPOTOKOJ/Ia N OTNPaBNATCA B aCMHXPOHHOM nocnegosatesibHOM dopmare.

[aHHble, oTNpaBnsieMble KaXkAablii pa3, COOTBETCTBYIOT C/leAyloWMM npasuiaM: CHavana oTnpasiseTcs
OAWH CTapTOoBbI 6UT, 3aTeM OT 5 40 8 — BUTHLI 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
YETHOM WA He4dyeTHOM 4YeTHocTu. CTonoBbiM 6UT MoXeT BblbpaTb oAMH wnan agBa 6uTta. B nocneayrowem
onucaHmMu oaHa nepegava CTPOKW AaHHbIX Ha3blBAaeTCA oA4HMM KagpoM (Frame), Kak rmokasaHo 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 MHOrOMYHKLIMOHANIbLHOIO perynsatopa BbibepuTe

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

(1) YcTaHOBKa UCTOYHUKA

YcTtaHaBnMBaeM UCTOYHUK CUHXPOHMU3ALMN U3 KaHanoB @ " @I

Tekywmin BbI6paHHbIM UCTOYHUK ByaeT oTobpaxaTbCs B NpaBOM BEPXHEM YI/ly 3KpaHa.

MpuMmeuaHune: TonbKO TOT KaHas, KOTOpbIM 6bl1 MOAKKOYEH K CUrHany, BblbepuTe ero B KayecTtse
MCTOYHMKA 3anycKa, KOTOpbIn MOXeT obecneynTtb cTabuibHbIN 3aNyCcK N NMpaBuiibHOE AeKOAMPOBAHUE.
(2) CKOpoCTb Nepegayn AaHHbIX , BKIagKa

Koropa RS232 4gBnsetcd acMHXPOHHOW nepepadvyen fAaHHbIX, BO BpeMsa nepefayrm AaHHbIX
COMYTCTBYIOWMIA TaKTOBbIM CUIHanA OTCyTCTBYeT. YTobbl pewnTb npobnemy onpegeneHns 6UTOB AaHHbIX,
NpOTOKON MpeaycMaTpuBaeT, 4YTo obe CTOpPOHbI CBA3WM AOJIXKHbI COr/lacoBaTh CKOPOCTb Nepeaaydn AaHHbIX.
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O6bIYHO CKOpPOCTb Nepefayn [AaHHbIX onpefensercsa Kak KonmyectBo 6UTOB, KOTOpble MOryT ObITb
nepepaHbl 3a 1 c. Hanpumep, 9600 6ut/c o3HauvaeT, 4To 3a 1 C MOxHO nepepatb 9600 6ut. Ob6paTuTte
BHMMaHWe, 4YTO CTapToBble 6UTbl, 6UTbI AaHHbIX, YeTHOCTM U CTOMoOBble 6UTbI cunTaoTCca butamm, NO3TOMY
CKOPOCTb Mepefayn p[aHHbIX He paBHa Hanpsamy 3(PEdeKTUBHOM CKOPOCTM Mepedadn AaHHbIX.
Ocuwunnorpad 6yaet BbibMpaTb 3HA4YeHUS 6UTOB B COOTBETCTBMW C YCTAHOBJIEHHOM CKOPOCTbIO mepeaauyu
OAHHbIX.

CKOpOCTb Nepeaayn AaHHbIX MOXHO yCTaHaBWUTb:

2400 6uTt/c, 4800 6uT/Cc, 9600 6buMT/C, 19200 6BUT/C, 38400 6UT/C,

57600 6ut/c, 115200 6umt/c, 128000 6unT/C, 230400 6ULT/C, 460800 6MT/C,

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

M 3ajaHHas Nosib30BaTeneM.

CKOpoCTb nepesayvm AaHHbIX MOXHO peryimpoBaTb C MOMOLWbK MHOMOMYHKUMOHANIbHON PYYKU WU
NOBOPOTHOrO Nepeknkyartens, ecnm BoibpaH NnapaMeTp

PekoMeHAyeTCs YyCTaHaB/AMBaTb CKOPOCTb MepefayvM AaHHbIX B 3aBUCUMMOCTM OT annapaTtHOro u
nporpamMmMHoro obecneyeHumsi Npotokona cesa3m RS232. N3-3a 6a30B0i Mogenn 3TOro NMpoOToKoAa nepenaydun
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) MonspHoCTb , BKJlagka qTo6b| yCTaHaBUTb BblbpaTb MNOMASPHOCTb  MMMyJsibCa
CUHXPOHMU3ALUMN: NOJSTIOXUTENbHY N OTPULATENbHYO NONSAPHOCTD.

a. - OTpuuartenbHas NMoASPHOCTb: MPOTUBOMOJIOXHAS NMOASPHOCTb JIOrMYECKOro YpOBHS, T.e.
BbICOKWIM ypoBeHb paBeH 0, a HU3KNI YpOBEHb paBeH 1.

6. -MonoxutenbHas MOASAPHOCTb: HOpPMasibHasi MNONSAPHOCTb JIOTMYECKOro YpPOBHSA, T.€.
BbICOKMUI YpOBEHb paBeH 1, HU3KMI ypoBeHb paBeH 0.
(4) WnpnHa Kagpa AaHHbIX, BKI1aAKa

YcTaHaBnmBaeM pa3psaaHOCTb Kagpa no npoTtokony RS232, koTopbii Heobxoammo AekoauMpoBaThb:
MOXHO BbI6paTh |5 6MT, 6 6MT, 7 6MT, 8 6MT.
(5) Mopsagok 6uTOB , BKNaaka BitSeq

YcraHaBnmuBaeMm, 6yayt num 6uTbl AaHHbIX CUrHana npoTtokosa RS232, KoTopble AO0/KHbI ObITb
AEeKOANPOBaHbl, CHa4ana crapwmnmm ) WX NepBbiIMW MAaAWMMKU BUTaMu N MOXHO BblbpaTtb
nmbo MSB, nnéo LSB.

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

6. LSB|: Mnaawwnit 6UT AaHHbIX NepefaeTcs NepBbIM.
(6) Cronosbi 6MT , BKNagka D

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

YcTaHOBUTE peXuM NPOBEPKN YETHOCTU Nepedayn AaHHbIX. MIMeeT crneaytowmne 3HayeHns:

a.oTcyTcTBme npoBepkuNone| yeTHOCTH,

6. yeTHOCTb [Odd|

B. HEYeTHOCTb [Even|.

(8) JonyctunmM BbI6Op cneayowmx yCnoB1Mn 3anycka CMHXpOHU3aumm :

Ha4vasbHbIN Kaap, Kagp owmnbkn, owmnbka YeTHOCTU U AaHHbIE.

a. HauanbHbli Kagp: 3amnyck curHana no HavajabHoMy 6uTy npotokona RS232. [Mpwu
OTnpaBKe O4HON CTPOKW WAW OAHOM W TOW e CTPOKM HECKOJSIbKO pa3 3TOT 3anyCK CMHXPOHM3ALUMN MOXHO
NCNONb30BaTb ANd NpocMoTpa cTabunbHOM OpPMbl CUrHana, W ecau OTnpaB/ieHHble AaHHblIE U3MEHATCS,
COOTBETCTBYIOLWASA ocumnnorpamma takxe 6yaer nsmeHeHa.

6. Kaap ownbku: npm nonydyeHnn 0 B COCTOSAHUN OCTAHOBKW UMK B cepeanHe BUTOB AaHHbIX
BO3HMKaeT owmnbka.

B. Owmnbka yeTHOCTM: npoTokon RS232 ycraHaenueaeT 6utT yetHoctTM B 0 wnm 1 B
COOTBETCTBMM C NPaBUIOM YETHOCTU, KOraa yCcTaHoBeH 6UT YeTHOCT!.

MNpasuao napuTeTa 3aKNO4aeTcs B CnefyloleMm:

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

npoBepka YeTHOCTU: ecnn B BuTax AaHHbIX M HBuTax 4eTHOCTM HoMmep 6uTa 1 4yeTHbIN, TO nNepenava
npasusbHas.

Ncnonb3ysa 3Ty onuuio, nofib3oBaTeflb MOXET MpPOBEepUTb Mpouecc cBsa3n RS232 n 6bICTpO HanTu
npouecc nepegaym oWnbKN YeTHOCTU, YTOObl MOXHO 6bIS1I0 Nerko HanTU aHaan3 HeUCNpaBHOCTMU.
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r. aHHbIe: CUHXPOHM3aLUMSA 3anycKkaeTcs, Koraa JAaHHble, MoflydeHHble ocumanorpadomM,
COBMapatoT € 2-6UTHbLIM WeCTHaALATEPUYHBIM YNC/IOM , 3a4aHHbLIM Nofnb3oBaTeneM. Mcnonb3ys 3Ty onuuio,
nosib30BaTelb MOXET ObICTPO HAaWTK CUrHaNI Nepeaadn KOHKPETHbLIX MHTEPECYIOWMX ero AaHHbIX.

(9) YcTtaHoBKa [daHHbIX

OH 6ypeT pelictBuTeneH, KofAa YyC/OBMEM 3anycka sBnsdeTcs . aHHbIe, yCTaHaBNMBaEMbIi
AuanasoH : 00 ~ FF (wecTtHaguaTepmyHoe yncno).Takxe ero MOXHO YCTaHOBUTb C MOMOLLbIO
MHOrodYyHKLMOHaNLHOro perynaropa.

8.3.15CuHxpoHusaums no curHasny nportokona I2C

CUHXpOHM3aLMsA NO AEKOANPOBAHUIO CurHana npotokona I2C 06bI4HO MCMOAb3yeTCa NpU NOAKIOYEHUN
MWUKPOKOHTpOsepa unm nepudepuinHoro obopyaoBaHus, a TakXe nepesanycka, BbIKIYEeHUs, noTepwu
NOATBEPXAEHMS MM MO KOHKPETHOMY afpecy OT 3Toro obopyaoBaHus , Kagpy YTeHMs/3anmcym 3HadYeHus
AaHHbIX OT Hero. OH WMPOKO NpUMeHseTcs B 06/1aCT MUKPOSNEKTPOHUKMN.

Bo BpeMs ncnonb3oBaHuUsa CMHXpoHu3auum no I2C Heob6XoAMMO yCTaHOBUTb MCTOYHMKOM 3arnycka ogHy
N3 ABYX JINHUIA:

O[lHa NMHMUA — 3TO NocsegoBaTenbHas nepegada gaHHbiXx SDA,

Apyras — nocnegosaTesibHasa nepejada AaHHbiX (TaKTOBble cuUrHasbl BpemeHun) SCL.

CBSI3b  OCYWIECTBASETCA 4Yepe3 CUCTEMY  «IlaBHbIM-NOAYMHEHHbIN», KoTOopas obecnedymBaeTt
OBYCTOPOHHIOIO CBSI3b MEXAY T[/1aBHbIM M MNOAYMHEHHbIM KOMNbHOTEpOM. LuHa npeacraeBnsetr cobown
MHOXXECTBEHHYIO [/IaBHYI LWWHY, KOTOpas npeaoTBpaliaeT MoBpexAeHne AaHHbIX MNOCpeACcTBOM
MeXaHW3MOB ObHapyXeHus KOHMOIMKTOB M paspeleHns KOHDAMKTOB. CTOUT OTMETUTb, YTO LUMHA AAHHbIX
I12C 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. Korga kakoe-nnbo yCTpOMCTBO Ha BbIXOAe LWHbI UMEET HU3KUI YPOBEHb, 3TO NpMBOAUT
K TOMY, 4YTO CMIHas LWWHbI CTAaHOBUTCA HMU3KMM, T. €. CUrHaNbl HECKOJIbKUX YCTPOWCTB SBSIOTCH
«MPOBOAHBIMU U NOrMYECKUMU. DTO o0coboe formyeckoe COOTHOLIEHME SBNASETCS KAYOM K apbuTpaxy
WnHbl. MpoTokon TpebyeT, uTo6bLI AaHHble SDA ocTaBanucb CTabunbHbIMK, NOKa ypoBeHb SCL Ha nuHuu
CMHXPOHM3aUNN BbICOKUN, U AaHHble 06bIYHO nepepalrTcs B dopMme cTapuwero 6mrta. OTO NOKa3aHO 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 nepexoda B MeHK HaACcTpoWku 3anycka Haxmute kHomky [TRIG MENU|. Haxmute KHOMKy ,
4yTO6bI BbI6PATL TUN 3anycka M C MOMOLLbID MHOFOMYHKLMOHANbHOIo perynsaropa sbibepure @

[Ons nepexoaa BO BKIAAKM MEHIO HAaCTPOMKK MCMNOMb3YNTE KHOMKMU ..

[lanee Heo6X04MMO yCTaHOBUTb:

ncroyHnk SCL,

UCTOYHMK SDA,

HanpasfieHne paboTsl,

ycnosue 3anycka,

anpec,

NaHHble.
(1)  YcTaHOBKa WCTOYHMKA AAHHbLIX AMS IMHUM BPEMEHH Heo6xoanMo ycTaHoBuTb [CH1| unu [CH2 B
KayecTBe TakToBOro Bxoaa I12C.

49



(2) YCTaHOBKa MWCTOYHMKA QAaHHbIX ANS JIMHUXM NOCNeAoBaTesibHbIX AdHHbIX , Heobxoammo
ycTaHoBWTb [CH1| nnv |CH2| B kauecTBe TakToBOrO BXOAa I12C.

Tekywun BbibpaHHbI NCTOYHMK ByaeT oTobpaxaTbCs B NpaBOM BEPXHEM YI/ly 3KpaHa
(3) Pabouee HanpaBneHue AaHHbIX , BKIaakKa , OHO MOXET 6bITb YCTaHOBMIEHO Ha 3anwuchb,
YTEHME WK Cny4YariHoe.

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

6. Read| 6UT «yTeHMne/3anncb» yCTAaHOBJIEH KUYTEHME>.

B. ﬂ 6UT «yTeHne/3anncb» — YCTaHOB/EH «YTEeHME UIN 3anncb».
(4) Jonyctnm BbI6Op cneayowmx yCaoBMn 3anycka CUMHXPOHU3aumn :

3anyck,

nepesanyck,

OCTaHOBKa,

noTeps NOATBEPXAEHMUS,

aApec,

[aHHbIe,

[aHHbIE U agpec.

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

6. - nepesanyck: oH 6yaeT reHepMpoBaTbCa BO BpeMs Mepesanycka, TO eCTb nocsie CurHasna
3anycKka 1 4o ero oOCTaHOBKM CUIHana 3anyckKa nosiBASETCa CHOBa.

B. — OCTaHOBKa: OH 6yaeT reHepuMpoBaTbCA MpW NOSIBAEHWMU CTonoBoro 6wuTta, To ecTb, koraa SCL
HaxoAMTCS Ha BbICOKOM YpOBHe, curHan SDA nepexoAuT C HU3KOrO YPOBHS Ha BbICOKUN.

r. |Loss| - noTtepsa MNOATBEPXAEHMUA: KaxAblh pa3 nocne nepepayn 8 6uT mHdbopmaumm nosydaTento
AAHHbIX He06X0AMMO OTNPaBUTb CUrHaa NOATBEPXAEHMUS, KOTOpbIM aBnsgetrca 6ut ACK Ha pucyHKe Bblle.
Korga SCL HaxoguMTca Ha BbICOKOM YpoOBHe, curHan SDA Huskuii. CurHan CuHXpoHusauum 6bypert
CreHepMpoBaH B MOMeEHT BpeMeHu , koraa curHanbl SCL n SDA B 6uTte ACK MMeloT BbICOKUIA YPOBEHbD.

0. |[Addd - agpec. CurHan cvHxpoHMsauumn 6yaeT creHepupoBaH B MOMEHT BPEMEHW, eCnv aapec CBSI3u
coBMnajaeT C agpecoM, 3aZaHHbIM Nonb30BaTeNeM. DTO MOXET NOMOYb BbICTPO HAWTK agpec nepenavdn.

e. - AaHHble. CurHan CuHXpoHM3aumu 6yaeTr creHepMpoBaH B MOMEHT BpEMEHW , Koraa
obHapy>XeHHble AaHHble paBHbl/6onblie/MeHblle/He paBHbl 3adaHHbIM Mosib3oBaTenieM. 3Ta dyHKUMA
yAobHa Ana aHaausa AaHHbIX M No3BonsieT GPUKCUPOBaTb aHOMasbHble AaHHbIe.

x. - aapec n AaHHble. CUrHan CUMHXpPOHM3auuu 6yaeT creHepupoBaH B MOMEHT BPEMEHMU,
€eCcnn agpeca OAWMHAKOBbI U COOTHOLLEHME AaHHbIX COOTBETCTBYET YCNI0OBMSIM HAaCTPOMKM BO BpeMsl npoLecca
nepepayn. OTO YCNoBMe MNO3BOASET Jerko peanusoBaTb [lpoTtokon I2C no ykasaHHOMY ajpecy W
npoaHanu3npoBaTb nepeaady AaHHbIX.

(5) HacTpolika agpeca Addr Set

a. YcTaHoBKa wupuHbl 6uta agpeca Addr Mode .

Korga ycnoBmeMm 3anycka siBnseTtcs Bblbop «agpeca» wanm «aapec 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
(wecTHaguaTepu4Hoe Ymco). Haxxmmte MHOroyHKLMOHANbHYIO py4KY, YTO6bl YCTAHOBUTb AaHHbIE.

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

Korga ycnosueM 3anycka sBASeTCA BbI6Op «aapeca» WM «ajgpec U AaHHble», LMPUHA KOHKPETHOM
ANVHBI 6aiiTa, AManasoH MoXeT 6biTb 1 ~ 5, Bknaaku [1Byte |, [2Bytes| , [3Bytes| , [4Bytes| , [5Bytes .

6. YcTtaHoBKa 3HauyeHusa gaHHbix Data (Hex) |, Mo MoxeT 6bITb ycTaHoBNeHbl B Anana3oH oT 00 go
FFFFFFFFFF (wecTHapguaTepuyHoe 4ucno). Haxmute MHOrodyHKUMOHaNbHbIA  perynatop, 4tobbl
YCTaHOBWUTb AAHHbIE.

B. YCTaHOBKa MacKu AaHHbIX

Heobxo0aMMO yCTaHOBUTbL 3HAaYEeHUe Macku AaHHbIX, Hanpumep 255.255.255.0.

8.3.16 CnHxpoHM3aumMa No curHany nportokona SPI

CUHXpOHM3aLMa NO AEKOAMPOBAHWUIO CUrHana npoTokona SPI ocyuwecTtenserca no wabnoHy AaHHbIX
3aZlaHHOro poHTa.

SPI (nocnepoBaTenbHbll NnepudepuinHbli HTepdenc) no3sonseT nocaenoBaTeNbHO NOAKAOYATb XOCT-
KOHTponnep Kk nepndepuinHoMy obopyaoBaHmMio. 3TO NOAHOAYMNIEKCHAas U CUHXPOHHAs KOMMYHWUKALMOHHas
WwuHa. O6bIYHO UCNONb3YETCA 4-X CUrHasIbHas CoeAMHUTENbHAasa INHAUA:

SCLK: TakTOBbI/ CUrHaN, reHepmpyeMbii MacTepoM;

50



MOSI: BbIBOA OCHOBHbIX AaHHbIX, BBOA NOAYMHEHHbIX AAHHbIX;

MISO: rnaBHbIN BX0A4, NOAYMHEHHDbIM BbIBOA AAHHbIX;

CS: curHan BkntoveHums Bbibopa unna OoT BEAOMOro yCTpoONncCTBa.

NHutepderc SPI B OCHOBHOM WCMONb3YETCS ANS CUMHXPOHHOW MnocnenoBaTesbHOM nepefadn AaHHbIX
MeXAY XOCT-KOHTPOJ/UJIEPOM U  HU3KOCKOPOCTHbIM nepudepuiiHbiM  obopygoBaHneMm (umnom). [loa
UMMOYNbCOM CABWIra XOCTa AaHHble nepeparTcad nobuTHo, cTapwuii 6uT cnepeau M C3aan ABASeTCs
Mnagwmm 6mtoM. NHTepdenc SPI WMpoKo MCNOMb3YETCs, NMOCKONbKY OH He TpebyeT aapecauumn aapeca
NOAYMHEHHOro YCTPONCTBa, 4YTO obecneumBaeT NOSTHOAYMIEKCHYO CBA3b, @ MPOTOKOA AOCTAaTOYHO MpPOCT.

Mepenaya npotokona SPI nokasaHa Ha crefyweM pucyHKe:

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 BbIGPATL TUN 3anycka N C NOMOLLbLIO MHOFOMYHKLMOHANbHOIO perynsaTopa Bblbepute

[ns nepexoAa BO BKAAKW MEHIO HACTPOWKM UCMOb3YyNTE KHOMKM

(1) YCTaHOBKa UCTOYHMKA AAHHbIX ANS TMHUN BPEMEHU HeobXxoaMMO YyCTaHOBUTb |CH1| 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 gekoanposaHumsa SPI.
(3) YCTaHOBKa WCTOYHWKA [AaHHbIX A8 JNUHUU , Heobxoaumo ycrtaHoBuTb CH1 wunn CH2 B
kayectBe Bxoga MISO curHana gexkoampoBaHus SPI.
(4) YcTaHoBKa MonsipHocTM NuHun SCL , Bknagka [SCLK Polarityl,

OHa MOXeT 6bITb YCTaHOB/IEHA Ha HapacTalLwWun GPoHT, cnagarowmin GpoHT.

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

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

OHa MOXeT YCTaHOBUTb Ha MOSIOXUTENbHY/0TpULATENBHYIO NOMSPHOCTb.

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

6. [OTpuuaTenbHbIii:
cnydae — 0.
(6)  YcTaHOBKa MOMASIPHOCTY AMHUM MISO , Bkiaaka MISO-Polarity|

OHa MOXeT yCTaHOBUTb MOAOXUTENbHYIO/0TpULaTENbHY0 NOASPHOCTb.

a. MoNoOXWUTENbHLIN: paBeH 1, eCn CUrHan yCTaHOBKW MpeBbIWAET NOPOroBoe 3HadyeHue, B
NpoTMBHOM cny4yae — 0.

6. 0TpmuaTeanbu7|: paBeH 1, eCcnn CUrHan HacTPOMKW MeHblle MOPOroBOro 3HayeHwus, B
NpoTMBHOM cny4yae — 0.

(7) YcTtaHoBKa nopsiaka nepegayvn 6urta

paseH 1, ecnun curHan HaCTpOVIKM ME€HbLUE NOpPOroBoro 3Ha4yeHunsd, B NnpotMBHOM
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MNocnepoBaTenbHOCTb 6MTOB onpeaenseT, 6yaeTr nu 6UT gaHHbIX curHana npotokona SPI nepsbiM (MSB)
unn nepsbiM (LSB).

a. MSB:| cHauyana nepeaarTCcs AaHHbIE BbICOKOro nopsaka

6. LSB|: cHayana nepenatoTCcs AaHHble Maglero nopsiaka.

(8) YcTaHOBKa WMPUHbBI Kagpa B CUMBOJIbHOWN CTPOKeE , BKJ‘IaI[Ka

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

(9) YcnoBus 3anycka CMHXpOHM3aumm no SPI nmeet gBa Tmna.

a. BpeMs oxugaHms [0 Hayana OTCNeXWMBAHUSA AaHHbIX W AaHHble . CurHan
CUHXpOHM3auMn 6yaeT CreHepupoBaH Ha rpaHuue, rae ypoBeHb MNepexoauT C HeAeWCTBMTENbHOrO Ha
aKTUBHbIN.

6. Bpemsa oxuaaHua A0 Hayana OTC/eXWBaHWS AaHHbIX TOAbKO. CUrHan CMHXpoHM3auun byaer
CreHepMpoOBaH B Havasie HOBOIro CerMeHTa AaHHbIX NOCNe 3a4aHHOro BPEMEHW OXMAAHWUS.

(10) YcTaHOBKa BpeMs OXWAaHus, BKaaKa

CuyeTunk BpeMeHW O0XumaaHus BedeT noacdeT, Korga AaHHble SCK He UM3MeHsieTcs, U onpenenser,
MpeBbIlIAeT /1M 3HAUYEeHMEe CYEeTYMKa 3aJaHHOe 3HadeHue Ha gencreutenibHoM dpoHTe SCK. Ecim OHO
npesbilaeT, oHO 6yaeT creHepuMpoBaHO Ha AeNCTBUTENbHOM @poHTe. CyeTumk 6yaeT ouuuwleH, Koraa
Kakabli pOHT TAaKTOBOro uMMnysabca 6yaeT gencremTtenbHbiM. [Jnana3oH MoXeT 6biTb ycTaHoBAeH Ha 80 HC
~1c.

(11) YcTaHoBKa Konuyectsa 6uT B Kagpe , Bkiaaka Datalen | , KOTOpoe MOXeET HaxOAWUTbLCS B
AuanasoHe oT 1 go 32.
(12) YcTaHOBKa 3Ha4YeHUs AaHHbIX TMHUK nepeaadn MOSI Data

YcTtaHoBKa 3HayeHus pgaHHbix Data (Hex) , 3HaueHus MoryT 6biTb yCTaHOBneHbl B Auana3oH ot 00 po
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.|| HaxXxmMute KHOMKY , ytobbl BblIOpaTb TUN 3anycka VI C NOoMOoLWbIo
MHOrO(YHKLMOHANbHOIo perynsatopa Bbibepute

[nsi nepexoAa BO BKAAAKM MEHIO HAaCTPOMKM UCMONb3YNTE KHOMKM .

(1) YcTaHOBKa UCTOYHWKA AaHHbIX . BKJ1aAKa e
Heo6xoauMo ycTaHoBuTbL [CH1 unu [CH2| Tekywmit BbIGpaHHbIi UCTOYHWUK 6yAeT 0To6pa)aTbCs B NPaBoM
BEpPXHEeM Yy 3KpaHa.
(2) YcTaHOBKa Tuna curHana, Bknagka

YCTaHOBUTE TUMN BXOAHOM OT MCTOYHMKA TOKa U3 CNeAyloLWmX BapuaHToB:

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

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

(3) Oonyctnm BbIGOp CneayoLWwmMX YCNOBUIM 3anycka CMHXpoHU3aumu rno 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 owunbkn BCTaBkn BUTOB.

a.Haqaanblﬁ Kaap: CUrHan CUHXpoHusauum no npotokony CAN reHepupyeTcsa rno crapToBOMY
6uTy Kagpa AaHHbIX.

6 Kagp Q[aHHbIX: CUrHan CuUHXpoHu3auum rno npotokony CAN reHepupyetca npu
coBnafeHnu Kagpa AaHHbix ¢ curHasnom CAN.

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

r. Owwunbka kagpa: curHan cuHxpoHusaumu no npotokony CAN reHepupyeTcs no Kaapy
ownbkun curHana CAN.
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a. Meperpy3ka Kagapa: CUrHan CMHXpoHusaumu no npotokosny CAN reHepupyeTcsa no Kaapy
neperpyskn curHana CAN.

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

x. [JaHHble: curHan cuHxpoHmsauum no npotokony CAN reHepupyeTcs Mo Kaapy AaHHbIX,
COOTBETCTBYIOWEMY YyKasaHHOMY wuaeHTudukatopy // ( Kagp AaHHbIX W yAaneHHbi Kagp UWMeT
NAEHTUPUKATOP, Kaap AaHHbIX UMEET AaHHble, YAANeHHbIM Kaap HE MeeT AaHHbIX. )

3. NaeHTudukaTop M AaHHbIE: CMrHan CMHXpoHm3aumun no npotokony CAN reHepupyeTcs no
Kaapy AaHHbIX, COOTBETCTBYHOLEMY YKa3aHHOMY UAEHTUPUKATOPY.

n. End KoHeu kagpa: curHan cuHXpoHm3aumm no npotokony CAN reHepupyeTcs B KOHUE Kagpa
curHana.

K. I'I0Tep;| NOATBEPXAEHUA: CUrHan cuHXpoHmsauum no npotokony CAN reHepupyeTtcs npu
noATBEPXAEHUWN NOTEPU CUTHanNa.

n. BitError |- Owwubka BcTaBkM 6uta B kaap , TpebylolleM 6GMTOBOrO 3anofHEHWS: CUrHan
CUHXpOHU3auum no npotokony CAN reHepupyeTca npw HenpepbiBHOM O06HapyxeHun ownbkn C B
Konun4yectee 6 6uT.

(4) HacTtpoika naeHtndukatopa, Bkiagka
HeobxoanmMo npoBecTn HacCTpOWKY AN WCMOSb30BaHWMA B YC/IOBUSAX . , cneayrowmx
napamMeTpoB:
e (dopmaT Kaapa,
e naeHtudukaTtop,
e HanpasfieHwue.
a. dopmMaT Kaapa: MOXHO YCTaHOBUTb Kak:

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

6. NoeHTudunkaTtop: 3HadyeHne MoxXeT ObITb ycTaHoBneHo B npegenax 000~7FF wu
00000000~ 1FFFFFFF.
B. HanpaBneHme: MMeeT crneayrolmne 3Ha4YeHns:

o 3anucb: CUrHan CUHXpoHM3auum no npotokony CAN reHepupyeTcs , Kkorga 6wt

YCTaHOBJIEH B COCTOSIHUE «3anuncb>».
. l-lTeHme: CUrHan cuHxpoHm3saumm no npotokony CAN reHepupyetcas , korga 6wur

CTaHOBJIEH B COCTOSIHUE «YTEHME>.
o 3anncb UKW YTEeHWEe: CUrHan CMHXpPOHM3auum no npotokony CAN reHepupyeTcs ,
Korga 6uT yCcTaHOB/IEH B COCTOSHUE «3aMncCb UAU YTEHUE>,
(5) HacTpolika gaHHbIX
Heo6x0AMMO MPOBECTVM HACTPOMKY AN UCMONb30BaHWs B ycnosusix . |Data | ID&Datal cneaytowmx
napamMeTpoB:
e nnuHy 6anTa,
e [aHHbIX.
a. OnunHa 6ariTta: Konnyectso 6anTOB AaHHbIX, MO KOTOPbIM 3anyCcKaeTcss CUrHaa CUHXPOHM3aLumn
, MOXeT 6bITb YCTAaHOBJ/IEHO B AManasoHe OT 1 A0 8, BKiagku @ @ ’ @ ’ @,@ @ /7,
6. [aHHble: 6aiT faHHbIX, N0 KOTOPOMY 3amnyCKaeTCs CMrHan CMHXPOHM3aunun , , KOTOPOE MOXeT
6bITb ycTaHoBNeH B gnana3oHe 00 ~ FFFFFFFFFFFFFFFF.
(6) CKOpOCTb nepegayn gaHHbix (6UT/C): CKOpPOCTb Nepedauyn nocneaoBaTeNlbHbIX 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 ThIC., 800 THIC., 1 M N ONpenensdeTcs Nosib30BaTeNeM.
Monb3oBaTenb MOXeT BBECTM COOCTBEHHOE 3HaUYeHMe CKOPOCTM Nepeaaydun AaHHbIX, BKaaKa

8.3.18 CuHxpoHu3auusa no npotokony LIN

Ona nepexoga B MEHK HacTpolkm 3anycka CUMHXpOHM3aumss no npoTokosy LIN HaXMuTe KHOMKY

ITRIG MENU.| Haxmute kHonky , 4To6bl BbIGPAaTb TUN 3anycka [Type M C MOMOLbiO

MHOrOYHKLUMOHANbLHOIo perynaTopa Bbibepure
[Ans nepexofa BO BKAAAKW MEHIO HACTPOWMKM UCMONb3YyNTE KHOMKMN

(1) YcTaHoBKa UCTOYHUKA MHbOpMaL MK, BKIaaKa
Heo6xoanmo yctaHoBuTb |CH1| unu |[CH2| .Tekywuii BbIGpaHHbI MCTOYHUK 6GyaeT OTo6paxaTbCsi B
NpaBoOM BEpPXHEM Yrfly 3KpaHa.
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(2)  YcTaHOBKa MOMISIPHOCTY BXOAHOMO CUrHana , Bknazaka -Polarity|
Heo6x0AMMO yCTaHOBUTb HOpMasbHYO /06paTHYO NONASIPHOCTb.

a. MoNnoXWUTENbHLIN: paBeH 1, ecin CUrHan yCTaHOBKWM MMeEeT BbICOKOe =1 3HayeHue.

6. oTpuuaTenbHbl: paBeH 0, ecnu CUrHan yCTaHOBKM MMeeT obpaTHoe 3HayeHue BbICOKOe
=0.
(3) Bbibop Bepcumn npotokona LIN , Bknaaka , MOXeT 6bITb yCTaHOBNEHa Ha @, @M
NHYIO.

(4) CKOpOCTb nepegayn gaHHbix (6UT/C): CKOpPOCTb nMepeaayn nocrenoBaTenbHbIX AAHHbIX LUWHbI
no npotokony LIN Bbibupaetcs u3 3HaueHnn 1,2k, 2,4k, 4,8k, 9,6k, 10,417k, 19,2k nnu onpepensietcs
Nnonb30BaTENEM, BKIaaKa .
(5) BKJOYEHNE BUTa YETHOCTU MHAEHTUMMUKATOPA , OH MOXET 6bITb YCTAHOBSIEH B 3HAYEHMWe:
. «fa», BKJtoHaeTcsa 6uT 4eTHOCTM B MaeHTUdUKaTop;
«HeT», He BK/to4YaeTca 6MT yeTHOCTU B naeHtudumkaTop .
(6) Oonyctnm BbI6Op cneayroLwmx yCioBUn 3anycka CMHXPOHU3auum no npotokony LIN:
e uaeHTudmnkaTopa,
e  [aHHbIX,
e naeHTudmMKaTopa u AaHHbIX,
e Kaapa npobyxaeHus,
e Kajpa CHa
e Kaapa owmnbku.
a. @ - CWHXpOHM3aUMA: CUrHan CUHXpOHM3aumMu no npotokony LIN reHepupyetca npu
0bHapyXeHnn cMrHana CMHXpPOHM3aUnK.
6. NaoeHTudunkaTop: CUrHana CMHXpoHM3aumm no npotokony LIN reHepupyetcsa no crton 6uty, ecnm

nAeHTUPUKATOp Kaapa paBeH 3aaHHOMY.

B. [aHHble: curHan CMHXpoHu3auum rno npotokony LIN reHepupyeTcsa , ecnu gaHHble BbI6GOpKK No
npoTokosly LIN cOOTBETCTBYIOT AaHHbIM HACTpOeK nosib3oBaTens.

OTO MOXET NoMoYb BbICTPO HAMTU KOHKPETHbIE AaHHbIE NepefaBaeMoro curHana, Kotopble MHTepecyloT
nonb3oBaTens.

r. NpeHTndMKaTop M AaHHble: CUrHaa CMHXpoHu3auum rno npoTtokony LIN reHepupyetcsa ,
€CNu AaHHble N naeHTMdmKaTop Kagpa paBHbl 3a4aHHbIM.

A. WakeupFrame| Kagp npobyxXaeHus: curHan CMHXpoHusauum no npotokony LIN reHepupyeTtcs no
Kagpy npobyxxaeHunsa curHana.

e. Kaap cHa: curHan cuHxpoHusaumm no npotokony LIN reHepupyeTtca no Kagpy curHana
CHa.

x. Ka,u,p OWKnbKU: cUrHan CUMHXpOHM3aumm no npotokony LIN reHepupyeTtcs no kagpy owunbku ,
KOTOPbIA BKJItOYAeT B cebs OWMbKy CUHXPOHM3aLUMKU, OWKOKY YETHOCTU naeHTUdMKaATopa UYETHOCTU U
OWNOKY KOHTPOSIbHOW CYyMMbl.

(7) HacTtpoliky mngeHtudukatopa ID HeobxoanMMo NpoBecTU A MCMNOSIb30BaHUS B YCNOBUSX . n
no cneayowmm 3HavyeHnam nageHtudmkaTopa:
e ecnu Ana uaeHTudukaTopa, BKAOYAOWeEro nNpoBepKy YETHOCTWU, YCTAHOBMEHO 3HayeHue @
«Aa», AManasoH naeHTudmnkaTopos MoxeT bbiTb ycTaHoBeH B npegenax 00-FF,
e ecnu Ana uaeHTudukaTopa, BKAKOYAOLWeEro rnpoBepKy YeTHOCTW, YCTAaHOB/IEHO 3HadeHune
«HeT», AManasoH naeHTUdUKaTopoB MOXeT 6bITb ycTaHoBNeH B npegenax 00-3F.
(8)  HacTpoiiky AaHHbIX HE06X0AMMO MPOBECTM ANS UCMOMb30BaHWs B ycnoBusix Data v ID&Datal no
cnenywowuM napameTpam:

a. AnvHa 6anTa: ycTraHOBUTE KOAMYeCTBO 6alTOB AaHHbLIX , BKNajka , N0 KOTopbIM 6yaeT
3anycKaTbCsi CUHXPOHM3aums, B gmanasoHe oT 1 go 8.

6. [aHHble: yCTaHOBUTE AaHHble, BKMaAKa , MO KOTOpbIM ByAeT 3anyckaTbCqd CMHXPOHU3AUMS , B
ananasoHe 00 ~ FFFFFFFFFFFFFFFF.

(9) HacTtpoliky owmnbkmn, Bknaaka , He06X0AMMO NMPOBECTM ANS UCMNOSIb30BaHUSA B YC/IOBUSAX
, KOr4a ycnosmeMm 3anycka CUMHXPOHM3aLUMn No creayowmnM napameTpam:

CUHXPOHM3aLMS,

npoBepKa YeTHOCTU naeHTndmnKaTopa

KOHTpOJibHas cyMMa.

a. Sinc CUHXpOHM3aLns: owmnbKa CMHXPOHM3ALMN

6. ID Parit% MpoBepka YeTHOCTU naeHTudmKaTopa: owmnbka NpoBEpKU YETHOCTN naeHTudmkaTopa

B. Checksum| KoHTponbHas cyMMa: owmnbka 3Ha4eHNs KOHTPOSIbHOW CyMMbl
(10) YcTtaHoBKa oTobpaxkeHust ANVHbI AaHHbIX B MEHI0 HAacTpoeK , BKiaaka :

e ecnu BbibpaHo IYE «fAa», MEeHI ANVHbI AaHHbIX oTo6paxkaeTcs,
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° Bbl6€pl/ITe <<HeT>>, MEHI ANMNHbI AdHHbIX HE 6YD,eT 0T06pa)KaTbCﬂ.

(11) YcTtaHOBKa ANMHbI gaHHbIX , Bknagka |DataLenght , no kotopbim 6yaer 3anyckaTbCs
CUHXPOHU3aUMS, B AmanasoHe OT 1 A0 8, 3TO AeNCTBUTENbHO TObKO AN ASIMHbI AaHHbIX HACTPOMKN «aa».

8.3.19 lexoampoBaHMe nocsieqoBaTesibHbIX NMPOTOKOJIOB

MpoOTOKONBHOE AeKoAMpOBaHME — 3TO OCHOBa aHanmM3a MNpPOTOKOSIOB, KOTOpPOEe MOXeT MnpeaocCTaBuUTb
nHdopmaunto 06 owmnbkax nepegadn NMpoTOKOA0B B BuAe Tabnuubl Ha 3akpaHe aucnnes. Ocumnnorpadbl
cepun AKMI 4115/1B npenocCtaBAsitoT BO3MOXHOCTb OCYLLECTBASATb MNPOTOKOJSIbLHOE AeKOoaMpoBaHue
CUrHanoB ABYX LWMWH, KOTOpble NojalwT CurHan Ha aHanorosble kaHanbl (CH1 n CH2). CraHgapTHble
MpPOTOKOJbl paccMoTpeHbl Bbiwe - I2C, SPI, RS232, CAN, LIN.

KHonka nepeaHer naHenu npubopa Mo3BonseT BONTM B MEHI M YCTAaHOBWUTb AdHHblE AN
AeKoampoBaHUs nNpoTokona:
e COCTOSIHWE LWUHbI,
e (dopmaT oTobpaxeHus,
e CMMUCOK cobbiTuNA,
e pacrosioxeHue npencraB/eHUs Ha gUCnJee.
[ns nepexofa B MEHIO HACTPOMKM MCNonb3ynTte KHonku F1..F5 .
a. Bus| CocTosiHME LUMHBI: BKmoqua nnu Bbleoqua WMHa AeKoANPOBaHMUS.
6. Type] ®opmaT oTo6paxeHus opMaTa AEKOANPOBAHUS:

Hex| wecTHaguaTepuyHbIi,
Dec| AeCATUYHbIN,

Bin| ABOWUYHbIN

ASCII| B koaax ASCII.
B. [Event] Cnvcok cobbiTuii AekoavpoBaHus 6yayT oTobpaxaTbcsi B dopmaTe Tabnvubl , rae
NpeACTaB/eHbI:

e [EeKOoAMpOBaHHblE MapaMeTpbl B CTPOKE AAaHHbIX,
e COOTBETCTBYHLLUNA HOMEP CTPOKM,
e Bpewms,
e [aHHblE
e [aHHbIE YeTHOCTH,

KOTOpas rno3BonsieT Habnwogate 3a 6osee NpoAOXKUTENbHLIN MHTEPBaAsl BO BPEMEHU, YeM 3TO 6bl10
BO3MOXHO npu HabntogeHnu 3a skpaHoM .CocTosiHme nnm

r. , BepTnkanbHoe nonoxeHue: rno3sonseTr naMmeHuTe nsobpaxeHme WnHbI C FOPU30OHTAIbHOIO
Ha BepTWUKa/lbHOE, C MOMOLWbI MHOroYHKLMOHANBHOIO peryastopa, KOTOPbI MOXHO YCTaHOBUTb B
nonoxenune - 160~160.

4. Ons Bblbopa AekoanpyeMoro rnpoToKosa B MEHIKO HACTPOMKKM 3anycka CUMHXPOHM3ALMNK o
yTobbl BbIGpaTh TMN 3anycka [Typel 1 C NOMOLWbIO MHOrOPYyHKUMOHANBHOro perynstopa Bbibepute I2C,
SPI, RS232, CAN, LIN , nanee |DecodeDataSave| , nanee Input name, nanee

MpumeuaHue: B npeacTaBneHHbIX AaHHbIX AEKOANPOBAHMS MPOTOKOA0B MPUMEHSIIOTCS COKpalleHus ,
Hanpumep ansa npotokona I12C nmetotca 3Haku READ 1 WRITE, BMeCTO HMX UCMNOMb3YOTCA COKpaLlEHHbIe
RuW.

8.4 ABTOMaTM4YeCKMEe U3MepeHusn

ABTOMaTU4YeCKME U3MEepeHus - 3TO NnpeaBapuTenbHO 3anporpaMMMpoBaHHble Mpouefypbl U3MEpeHus,
coKpalialowue ornepauuMm no HaCTPOMKe KypCOPOB B CTAHAAPTHbLIX CUTyauusax, TakUX Kak W3MepeHus
BPEMEHW HapacTaHusd, cnaga, amnauMTyabl NUK-NUK U T.4.

ABTOMaTM4eckoe W3MepeHue BKIYaeT B ceba aBTOMaTMYeCcKoe W3MepeHWe BCeX MapaMeTpos,
n3MepeHue onpegenseMbiX MoJjib3oBaTesleM MNapaMeTpoB, CTaTUCTUKY W3MEepeHus onpeaensieMblX
nonb30BaTesieM NapaMeTpos, UMMOPOBON U3IMEPUTENb HaNPSXXeHUs, MHANKaTOp U nHAMKaTop Bbibopa

ABTOMaTU4eCKME W3MEPEHUs pEKOMEHAYEeTCs MUCMofb30BaTb MpU  aBTOMATUUYECKUX BbIYMCNEHUAX
napamMeTpoB CuUrHana ocuunanorpamMm. MMeeTcss BO3MOXHOCTb BbINOAHEHUS U3MepeHuin, obwux Ans
HECKOIbKMX OCUMNIOrPaMM, C OAHOBPEMEHHbIM BbIBOAOM.

ABTOMaTM4eckoe W3MepeHue BKIYaeT B cebsa aBTOMaTUYEeCKOe U3MepeHue BCex MapaMeTpos,
n3MepeHue onpegenseMbiX Mofib3oBaTesieM MNapaMeTpoB, CTaTUCTUKY WU3MepeHus onpeaensieMblX
Nnonb30BaTeNEM NapaMeTpoB, LMdPOBOM U3MEPUTENb HANPSXKEHUS, MHANKATOP N MHAMKATOp Bblibopa.
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8.4.1 Hacrtpoiika napaMeTpoB

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

Kronka [MEASURE JHa nepeaneit naHenu npu6opa npeaHasHaueHa , UToBbl aKTMBMPOBaTb MEHIO

HaCTPOMKN M3MepeHui. PaboTtaeT BMecTe C MHOrOYHKUMOHaNbHbIM PerynsaTopoMm ||MULTIPURPOSE|| ans
6bicTporo Bbibopa napameTpa ans naMmepenus. PesynbTtaT Boibopa oTo6paxaeTcs B HUXKHEN 4YaCTu 3KpaHa.

[nsa nepexoAa B MEHIO HAaCTPOMKM UCMOMNb3YNTE KHOMKMU

® ABTOMATMYECKUE U3MEPEHUSA aMIIUTYHbIX 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
avcnsee nMmeeT cregyrwmn Bua:

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): NonoXuTenbHbIn BbIBPOC Ha HGpoOHTE MMNYbCa
— oTHoweHne (Vmax-Vtop)/Vamp. 3HaudyeHue HanpsiXKeHuss OT BepPXHeEN
NJI0CKOM BEpLUUHbI A0 Vmax.

Low Huskoe: (Ha puc preshoot): oTpuuaTtencHblli Bbi6poc nepes @pPOHTOM
uMnynbca - oTHoweHue (Vmax-Vtop)/Vamp. 3HauyeHme HanpsxeHusa oT
HM3KOM NNOCKOM BepLlnHbl Vmin .

Middle CpenHee apudMeTHMYecKoe 3HaudyeHue HanpsikeHms Max m Min curHana, Ha
3KpaHe NosIoBUHA aMMINTYAbl.

Pk-Pk Vpp-lNnkosoe 3HaudeHue:: Vmax-Vmin -3HadeHne HanpskeHns OoT camou
BbICOKOW TOYKM A0 CaMOW HU3KOM TOYKM (DOpPMbI CMrHana.

Ampl Vamp-AMnanTygHoe 3HadeHue: M3MepeHne pasHOCTU Mexay YCTOSBLUMMCS
MakcuManbHbIM M yCTOSBWUMMCA MUHUMaNbHbLIM 3Ha4YeHUsIMMU OpMbl CUrHana
HanpsikeHne cBepxy BHM3 (pOpMbl cMrHana.

Mean CpegHss aMnamMTyAa 3Ha4YeHMs HanpsiXXeHns Ha dKpaHe.

CycMean: CpegHsas amnantyga cuMrHana 3a oAuH nepuogj .

RMS CpegHekBagpaTnyHoe 3HadeHne HanpsXxeHus: apdeKkTMBHOE 3HAYEHMeE.

CycRMS CpegHekBagpaTnyHoe 3Ha4YeHWe HanpshKeHus 3a O4MH Nepuoa.

AC RMS CpegHekBagpaTtuyHoe 3HadyeHne — 3TO ¢opMa BOJHbI , U3 KOTOPOM yaaneHa
NOCTOSIHHAsA cocTaBagoLas.
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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 3a4epx)eK U 0603HaUYeHNe N3MepeHmns
Ha Aucnnee nMmeeT cneayowmn sua:
[Onga nepexona B MEHIO HACTPOMKM UCMONb3ynTe KHonku F1..F5.

Bknapka MapameTp

MeH1O

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

Freq YacToTa: 4yactoTa NOBTOPEHUS CUrHana, BennymHa, obpaTtHag 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% a0 10%.

RiseDelay 3ajepxKa HapacTaHusa: BpeMs 3a4epXKW Mexay [ABYMS HapacTalwMMmu
(dpoOHTaMM NEPBUYHOIO U BTOPUYHOIO CUTHAIOB.

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

+Width ONVTenbHOCTb NONOXUTENBHOro MMnynbca npu amnantyge 50%.

- Width ONTEeNnbHOCTb OTpULaTeNbHOro uMnynabca npun amnantyae 50%.

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

HapacTatouwero GpoHTa MUCTOYHMKA 2; NPU HANTNYUKN HECKOSIbKMX (DPOHTOB
CUrHasa U3MepsrTCs BPEMEHHbIE NapaMeTpbl KpanHMX AeBbiX poOHTOB
FRFF BpemMss OT nepBoro Hapacrtawwero @poHTa WCTOYHMKA 1 [0 nepsBoro
cnagawoowero GpoHTa WUCTOYHMKA 2; MNPU HaJlM4YUM HECKOSIbKMX (POHTOB
CUrHasa U3MepsTCs BPEMEHHbIE NapaMeTpbl KpanHUX eBbiX MPOHTOB

FFFR BpemMss oT nepBoro cnagatowero @poHTa WUCTOYHMKA 1 40 nNepBoro
HapacTatowero dpoHTa UCTOYHUKA 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
cnagarouwero dpoHTa UCTOYHMKA 2

FRLR BpemMsi oT nepBoro Hapacrtawwero ¢GpoHTa UCTOYHMKA 1 [0 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 crnagatowero poHTa UCTOYHMKA 1 A0 nocnegHero

cnagawouwero dpoHTa

@ ABTOMaTU4yeCKNe N3MepeHnsa napaMmeTpos , BbI6VIpaEMbIX NnoN1b30BaTENIEM
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Mpnbop obecneumBaeT Apyrve TuNbl W3MepeHWUn, Ob6O3HayeHMe Wn3MepeHust Ha aucnsee
cneaywoumnn Bma,
Ons nepexoda B MEHKO HACTPOWKKM MCNOMb3ynTe KHOMKK 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.
MonoxwutenbHbIn BblIBpoC Ha GpoHTe wuMnynbca .OTHOWEHME pa3HULbI

OverSht MexXay MaKCMMasibHbIM 3HA4Ye€HMEM U BEPXHMM 3HAYEHMEM CUrHasna K ero
amMnanTyae.

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

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

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

Phase ®aza: Caur ¢a3 ™Mexay rNaBHbIM WCTOYHUKOM U MNOAYMHEHHbIM
MCTOYHUKOM.

Pulse MoacyeT MMNYNbCOB: YMCAO 3aBEpWEHHbIX HapacTalwmnx GpPOHTOB Ha
3KpaHe.

8.4.2 MeHI0 aBTOMAaTU4YECKUX U3MEPEHUN

KHonka Ha nepeaHen naHenn npubopa npeaHasHayeHa , 4Tobbl aKTUBMPOBATb MEHIO

HaCTPOMKN N3MEPEHUN.

Onga nepexofna B MEHIO HACTPOMKU UCMOSb3YUTE KHOMKMK .

Tabnuua MeHI aBTOMaTUYeCKUX U3MEPEHUN

Bknagka
MeH1O

MapameTp

OnucaHue

MasterSrc

CH1,CH2,
MATH

Bbi6Op OCHOBHOrO WCTOYHWKA , MOXeT ObiTb BbibpaH U3
moboro mn3z CH1l, CH2, MATH pans aBTOMaTU4eckoro
U3MepeHUs napameTpos

SlaveSrc

CH1,CH2,
MATH

Bbi6op MOAYMHEHHOrO WUCTOYHWKA, MOXeET 6bITb BblbpaH U3
noboro n3 CH1, CH2, MATH , ans v3MepeHuss KOTOpOro
TpebyeTcsa ABa KaHana

All Para

OFF

3aKkpblBaeTcs OKHO oTobpaxkeHus BCex uM3MepsieMbliX
napameTposB.

ON

BbiBOAUTCA  OKHO  OTO6paxeHuss  BCEX  WU3MEepsiEMbIX
napameTpoB B 061aCTV 0TO6paKeHUS CUrHaNO0B

User Def

ON/OFF

B obnactn otobpaxeHus curHana nosiBNSEeTCs UHTepdenc
BblbOpa onpegenseMoro  nonab3oBaTeneM  napaMmeTpa.
MHOroyHKLMOHaAbHbIM  perynsitopoM |MULTIPURPOSE|

BblbepeTe M HaXMUTe pyuyky ANs NoATBEpXAEHUS, UTOObI
oTobpa3nTb BbiI6paHHbI NapaMeTp Ha 3KpaHe.

MoBTopHOe HaxaTue kHonku |User-defined| , ewe pas,
4yTO6bl 3aKpbiTb OKHO BbiGOpa MapaMeTpoB, OMNpeaesieMbix
NnoJsib30BaTESIEM.

Statistic

OFF

OTKNHUYNTb CTAaTUCTMYECKYO DYHKLINIO U3MEPEHUI

Extremum

ABTOMaTM4YeCKM paccyMTbiBaeT W oTob6paxkaeT TeKkylue
3aaHHble Nosib30BaTeNIeM NapaMeTpbl:

cpefHee, MakCMMasnbHOE M MUHUMaJsIbHOE.

®OYHKUMS MpMMEeHMMa TONbKO TOrfda, Koraa Ha 3KpaHe
oTobpaxkalTcsa onpeaesieHHble No/b30BaTeIEM NapaMeTphl.

Difference

ABTOMaATU4YECKN paccyuTbiBaeT WU 0To6pa>|<aeT TEKYLMNE
3a/aHHble€ NOJZIb30BATENEM NMapaMeTpbl.
cpeaHee 3Ha4veHne, CtTaHaAapTHOE OTKJ/IOHEHUE N KOJTMYECTBO

M3MEPEHUN.
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®OyHKUMA MpUMEHMMa TOMIbKO TOrda , KOrda Ha 3KpaHe
0TO6paXaloTCs OnpeaesieHHbIe NoJib30BaTeNeM
napameTpebl.

Digital
Voltage
Meter

HanpsaXeHus, TEKYLIEee MW3MEpPEHHOe 3HayeHne 6yner

BkntoueHme/BbIK/IfOUEHME umdpposoro n3MepuTens
oTobpaxaTbCsi B BEPXHEW 4YacTu 3KpaHa.

DVM Source

Bbi6Op MCTOYHMK M3MEPEHUS HaMNpsXXeHUs MOXET ObiTb
MOXeT 6bITb BbibpaH 3 CH1, CH2

Mode

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

IndicaSelect

MHorodyHkunoHaneHbiM  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

BkntouyeHne dyHKUMN MHAMKALUM U3MEPSIEMbIX NMapaMeTpoB
B peasibHOM BpeMeHU (MHTYUTMBHO yKa3biBaeT (MdU3NYECKYIO
3Ha4YMMOCTb MHAMKATOPHOIo NapaMeTpa JIMHUeN

Clear

O4yuncTuThL BCE onpegendeMble NoJsib30BaTeE/IEM NAapaMETPLI

8.4.3 OpHoOBpeMeHHOe u3MepeHue Bcex napaMeTpoB



KHonka [MEASURE ||va nepeareit nanenu npu6opa npeaHasHadeHa , 4To6bl BLIBECTU BCE NapameTpsi .

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 OTMEYalTCsd TEM Xe LUBETOM, 4YTO U TeKyLluin
N3MepUTEeNbHbIA KaHan (OCHOBHOM UCTOYHUK).
Koroa oTobpaxaeTcsi <«=--=>», 3TO O3Ha4yaeT, 4YTO Ha BbIOpaHHOM B KayecTBe WCTOYHMKA KaHane

OTCYTCTBYET BXOAHOW CWUrHan WnM pe3ynbTaT WM3MEpPEeHUss He COOTBETCTBYET AOMYCTUMOMY AManas3oHy
(cnwkoM 60/bLIOK NN CAULLKOM ManeHbKUn).

8.4.4 M3MmepeHMue BCeX NapaMeTpoB , onpeaenseMbiX nosib3oBaTesieM

KHonka Ha nepeaHen naHenun npubopa npeaHasHayeHa , YTOObl BbIBECTM BCE MapaMeTpbl

.MHOroyHKUNOHANbHbIM  peryasaTopoMm ||MULTIPURPOSE|| BblIOMpAaEM M HaXWMaeM pyyky 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 M3MepsATb M 0TO6pa3uTb 5 NapaMeTpoB.

Bua ancnnes nokasaH HUXe.
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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 ropusoHTanbHbie N BepTUKasibHble MapKepbl, 3Ha4YeHUsa ocn X (BPEMEHWU) U 3Ha4vYeHus
ocn Y (Hanps)keHus) , KOTOpbl€ YKa3bliBalOT 3HAYEHUS HA 3aAaHHOM ocumnniorpamMmme (aHanoroBbin KaHarl,
uncpoBOIM KaHan) n pesynbTaTbl MaTeMaTUYECKnX npeobpasoBaHun.

Kypcopbl urpatoT BaXKHYH pOJjib B MU3MEPEHMW MapaMeTpoB CUrHasoB. MIX MOXHO nepemewiatb Mo BCEW
obnactm ocuunnorpaMmbl, M3Mepss HanpsiXkeHue , BpeMms, 4dactoty. Kypcopbl yaobHbl ans O6bICTpbIX,
TOYHbIX M3MEPEHUI C MUHMMYMOM MHTENIEKTYaNbHbIX 3aTparT.

KHonka Ha nepegHein naHenu npubopa npegHasHadeHa ANS BXOAA B MEHIO KYPCOPHbIX
n3MepeHuit. 1na nepexona BO BKMAAKN MEHIO HAaCTPOMKN UCMOAb3YHUTE KHOMKN

8.5.1 M3MepeHUe NPOMEXKYTKOB BpEMEHMU

N9 KypCOpPHbIX U3MEPEHUN NPOMEXYTKOB BPEMEHU MOXHO YCTaHOBUTDL:
e  BKJ/IIOYUTb KypCOpbl IO_I\% WN BbIKTOUYNTD m
e BbIGOP UCTOYHMKA [Source] u3 [CH1|, [CH2| Math|
e BbI6Op U3MepeHus ]pre , Ansa Bblbopa BpeMeHn BKNaaka ,

BbI6bOp pexuma oTobpaxeHus MHPopMaUnnN U3MEpPEHUS BpeMeHN MoxeT bbiTb BbibpaH, BKaaka

Indepen| He3aBUCUMbIN PEXUM peryanpoBaHnsa NoNOXeHNS KypcopoB
Tracking [cnegawmin pexmm oa4HOBPEMEHHOM perynpoBKU MOSIOXEHUS KypCcOpoB
DTO NOKA3aHO Ha PUCYHKE HUXe .
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PucyHok 8.5.1.

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

B BepxHeM neBoM yrny obnactm otobpaxeHus oTobpaxkaetcs MHPopMaums 06 naMepeHuMu Kypcopa:
«X» yKa3blBaeT Ha M3MepeHNe BpeMeHU, a «Y>» yKa3biBAaeT HA N3MEPEHNE HaMpPsSXKEHUs

MHOrodyHKLUMOHaNbHLIM perynstopoMm |[MULTIPURPOSE| ocyuiectBnsieTcs nepemelieHne KypcopoB

FrOPU30HTAIbHOI0 NMNOJ1OXXEHUA 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 HanpsXeHns aHanorMyHo W3MEpPEeHMI0 BPEMEHM, pasHuua 3akavaeTcs B TOM, uTO
BEPTUKANbHbIA KYpCOp U3MEPEHUS BPEMEHN MEHSIeTCS Ha FOpU30HTasNbHbIN Kypcop.
AN KypCOPHbIX U3MEPEHUN HAMpPSAXEHUS MOXHO YCTaHOBUTb:
e  BKJ/IIOYUTb KypCOpbl W VN BbIKTOUYNTD
e BbIGOP UCTOYHMKa [Source| u3 [CH1|, [CH2, |Math |
e Bbl6Op U3MepeHus ]pre , ANS Bblbopa U3MepeHUn Hanps>KeHus, BKiaaka ,
e Bbl6Op pexuMa oTobpaxeHus MWHPOPMaLUM WM3MEPEHUS HaMNPSHXKEHUS MOXKET OBITh BHIOpaH,
BKJlagka
Inde%en HE3aBUCUMbIA PEXUM PEryiMpoBaHns NOSI0XEHUS KYpCOpPOB
Tracking [cneaawmm pexmm ogHOBPEMEHHOW perynpoBKN NOAOXEHUS KYpPCOPOB,
DTO NoKa3aHo Ha PUCYHKe Huxe
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uto 20.00mm:

D 0.00s T B SED
a ON—-OFF

TRIGED | M
ON

PucyHok 8.5.2.
NCNONb3YIOTCA ANa uaMepeHus HanpsxeHusa (B) unu toka (A). Ecnm B KayecTBe UCTOUYHMKA UCMNOMb3YyeTCs
ocumniorpaMma MaTeMaTuKK, TO eAUHULblI U3BMEPEHUS ONpeaensaoTca MaTeMaTUUYECKOW PyHKUNEN.

Y-Kypcopbl npeactaBnsatoT coboii ABe ropnsoHTasibHble WTPUXANYHKTUPHbIE NUHMK (AY 1 BY), KoTopble
B BepxHeM neBoM yrny obnactm aucnnes otobpaxaetcs mHdopMmauums o6 maMmepeHunm kypcopa: Y

npeAcTaBnseT pe3ynbTaT U3MEPEeHUs HanpsHKeHs. .
MHOrodyHKLMOHaNbHbIM perynstopom |[MULTIPURPOSE| ocyuiectBnsieTcs nepemelieHne KypcopoB

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

8.6 C6o0p HdopMauum

PexknuMm oumdpoBKKM aHanoroBoro curHana (nonyyeHus BbI6OPOK) npeacTtaBnsieT cobor 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

Bbibopka — 3TO rnaBHbIA npouecc umdpoBoro ocuunnorpada, KoTopbii NpoM3BoAUT BblbMpaeT B

Onpenenenns BblI6OpKKN M YacToTa BbIGOPKK
Toukax otbopa 3HayeHUs BXOAHOro aHano0roBOro cMrHana u 3atem npeobpasyeT ero B LUNPpPOBbIE AAHHbLIE.

(1)

C6op uMdpoBbIX AaHHbIX 414 3anucK GopMbl curHana , 06paboTkn U coxpaHeHus B NamsaTu.

/\ r/\ p \
/ \ ’J/ \\

N N\
i \ ,r' \

Toukun oTbopa npob

AHanoroBsbI curHan
YactoTa Bbl6OpKM (ANCKPETM3aLUN) OTHOCUTCA K MHTEPBANY BPEMEHU MexXAy ABYMS TOYKaMu Bbl6OpKU.

MakcuManbHas JyactoTa anckpertmsaunm ocumnnorpados cepun AKUMN 4115/1B coctasnset 1 'Bbi6./C Ha

KaHarn.
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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 COoCTosHMs. Pyuka Mo rOpPW3OHTaNM MO3BONSAET peryimpoBaTb BPEMEHHYH
pa3BepTKY MO roOpM30oHTaNIN AN N3MEHATb MYyO6MHY NaMaTn Ans ee U3MeHeHus.
(2) BnmsiHne HM3KOM 4acTOTbl AMCKpPETM3aLumnmn

Pazbepem HekoTOpble cnyyan owmnbok gnCKpeTnsaunm.
©) NckaxeHne ocunnniorpaMMmebl:
MN3-3a HM3KOWM 4acCTOTbl AMCKpeTu3auum aetanm (GopMbl CMrHasa MOryT OTCYyTCTBOBaTb, (opMa curHana
BbIBOPKN MOXET OT/INYATLCA OT PaKTUYECKOro CUrHana.

@ BonHoBOE cMelwnBaHueE:
Korga 4yacrtoTta AuMCKpeTmM3aumum B 2 pasa Huxe QakTUMYeckom 4yacTtoTbl curHana (4acrtota Hawmksucra),
yacToTa BOCCTAaHOBNEHHOro curHana éyaet MeHblwe akTU4YeCcKom 4acToTbl CUrHana.

©) MoTepss MHOpMaUMN: MU3-3@ HM3KOW 4YacTOTbl ANCKPETU3ALMN BOCCTAHOBJIEHHbLIN CUIHANM MOXET He
oTpaXkaTb (paKTUYECKMN CUrHasn.
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TL\ /| . Pulse disappear

MMnynbc notepsiH
8.6.2 HacTpoiika pe>xMMoB Bbl60pPKM AaHHbIX

Cnocob cbopa AaHHbIX 06 wmn3MepseMOM curHane - 3TO crnocob BbIGOpKM AUCKPETOB (CIMMJIOB,
€ANHWNYHBIX OTCYETOB) Mpu oumdpoBKe BXOAHOrO curHasna. B npouecce npeobpa3oBaHUs BXOAHOro
aHanoroBoro curHana B umdgposyto popMy c nomowbio ALLM BO3MOXHbI pa3sinyHble cnocobbl 06paboTkm u
npeacraB/ieHns BXOAHOMo CMrHana Ha aucnaee ocumnnorpada.

YTOBbI MOMYYMTL GOPMY CUFHaNa M3 Touek BLIGOPKM, HaxMuTe kHomky |[ACQUIRE|. Ha nepeaHeii

naHenun.
[Jns nepexoda BO BKJAAKM MEHK HAaCTPOMKM MCnoab3ynte 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 peXMM obecneumBaeT Haunydwee otobpaxeHume.
(2) MuKoBbLIN AeTekTop

MakcuMManbHOe W MUHMManbHOE 3HAa4YeHUs BXOAHOr0 CWUrHana HaxoAATCs B KaXAoOM WHTepBane
BbIOOPKN, M 3TU 3HadeHusa oTobpaxatwTcs Ha dopme curHana. Ocumnnorpad MOXeET perncrpupoBaTb U
oTobpaxkaTb Y3KMA MMNYAbC, B MPOTMBHOM Cly4yae Y3KUI UMMyAbC MOXeT ObiTb nponyweH B 06bl4HOM
pexume. B 3TOM pexume LyM MOXET YBENNUNTLCS.
(3) Bbicokoe paspeuweHue Hig

Ocuwnnnorpad ycpeaHsieT coceiHMe TOUKU AUCKPETU3NPOBAHHOIO CUrHaNa, yMeHbLUAET CNy4YalHbIi WyM
BXOAHOro CUrHasa v reHepupyet 6osiee niaBHble CUTHANbI.
(4) YcpeagHeHue

Ocuwnnnorpad nonyyaeT HECKONbKO CUrHanoB, 6epeT cpeaHee 3Ha4YeHne n oTobpaxaeT OKOHYATEeNbHYH
¢dopMy curHana. 3TOT METOA MOXET YMEHbLMUTb CIYYaMHbINA LWWYM.

N3MeHas HacTponKky pexuMma cbopa AaHHbIX, MOXHO HabniogaTb mMaMeHeHuss dopMbl curHana. Ecnum
CUrHanN coaepXxuT 60MbLUON LWYM, KOrAa He NPUMEHSIETCS peXuM ycpeaHeHus. [locne npuMeHeHus pexunma
32-kpaTHOro ycpeAHeHUs, AUCKPeTHas ocLuMIorpaMMa nokasaHa Ha pUCYHKe HUXe.

Ocumnnorpamma, Korga pexum ycpeaHeHus He BblbpaH OcuunnorpamMma B pexume 32-KpaTHOro ycpeaHeHus
3HavyeHun

PucyHok 8.6.2
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MpuMmeuaHue: CpeaHee M BbICOKOE pa3peLlEHNE UCMONb3YIT pa3Hble MEeToAbl YCpeaHeHus. [epBbin
npeactaBnsetr cobon cpeaHee 3HaJYeHUE A9 MHOXECTBEHHOW BbI6OpPKM, BTOpOM — A8 OAHOKpaTHOM
BblIBOpKMN.

8.6.3 MakcuManbHbIM 06bEeM 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 0b6beM mMamsATKM , 4acTOTbl AMCKPETM3auMM U OJINHBbI CUIHana AOJ/XHO COOTBETCTBOBATb
cxeme:

obbeM namMaTM = yYacToTa AUCKpeTu3auuu XropusoHTanbHas BpeMeHHas 6OasaXHoOMep CeTKM
roOpuU30HTaNbHOrO HanpasneHus

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

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

BkNaaky [Memory Depth| v nonb3oBaTenb MoXeT CBO60AHO YCTAHOBUTb MaKCUMasbHblii 06bEM MaMsiTy:
Auto, 7 Kb, 70 Kb, 700 Kb, 7 M, 35 MB,56M. HacTtpoiika no ymonyaHuio — Auto
Kpome Toro Mo>xHo NpuMMeHUTbL MeTo/ 6bICTpoin BbI6OPKKN, BKIaaKa

8.7 HacTpoiika ¢opMbl 0OTO6paXxKeHUs Ha SKpaHe

KHonka |DISPLAY|| npegHa3HayeHa Ans BXoda B MEHKO HACTpoeK Aucrsiesi, ytobbl yCTaHOBUTb TUI

auncnnes, qupmaT, CETKY a TaKXe APKOCTb CUIrHasna, ApKOCTb NOACBETKWU, BPpEMA NOCnecBe4eHnd, LUBETOBas
TeMnepaTypa, KOHTpaCcTHas TemnepaTypa, NPoO3payHOCTb.
[Ons HacTporika dopMbl 0TO6paXXeHUsa CUrHana nepexoaumTe BO BKAAKM MEHK HACTPOMKW MCMONb3ynTe

KHOMKM
(1) Tun gucnnes , BKNaaka ,

a. BeKTOpHbIN TUN: TOYKUM ANCKPETM3aUMM OTOOpaxarTCs COEAMHEHHBLIMU JIMHUSAMWU .DTOT
pexuMm B 60MbLIMHCTBE criydyaeB obecneumBaeT Hambonee peannCTUYHYKO (OpPMY CUrHana M MNO3BONSET
nerko NpocMaTpmBaTb KpyTble Kpas curHana (Hanpumep, npsMoyrosibHOM BOSIHbI).

6. |Dots| ToueuHsblii: HenocpeacTBeHHO 0To6pa)xaeT Touku oT6opa npob.

(1) CeTka
TWN CeTKM MOXHO YCTaHOBUTb B MEHIO , KOTOpoe BK/OYaeT:

Full -nonHoe oTobpaxeHune,

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

(3) SIpKOCTb CETKMU

MHOro(yHKLMOHANbHbLIM PeryasaTopom |MULTIPURPOSE| MOXHO YCTAHOBUTb APKOCTb CETKW, 3HAYEeHUe Mo
ymon4yaHuwo — 40%.

(4) ApKOCTb curHana

MHOro(yHKLMOHaNbHbIM perynsaTopoM |MULTIPURPOSE| MOX>HO YCTaHOBUTb SAPKOCTb CUrHasma, 3HayeHue
no ymon4yanuio — 50%.

(5) SlpkocTb noacBeTkn , BKaaKa

MHOroyHKUMOHANbHbIM perynasaTopom ||MULTIPURPOSE|| MOXHO YCTaHOBUTb APKOCTb NOACBETKM 3KpaHa,
3HaveHne no ymonyaHuiwo coctasnset 50%.

(6) BpemMs nocnecseyeHns , BKIaaKa

MHOroyHKUNOHANbHbIM  peryasTopom ||MULTIPURPOSE|| MOXHO YCTAHOBUTb MPOAO/IKUTENBHOCTb

nocsiecBeyYeHns CMrHana MoXeT ObiTb YCTaHOB/IEHA HAa MMHUMANIbHOE 3HadeHue W 50 mc, 100 mc, 200
Mc, 500 mc, 1 ¢, 5 ¢, 10 ¢, 20 ¢, 6eckoHeuHoe nocnecsedveHne -Unlimited, 3HayeHne No ymonyaHmiwo —
MUHMMasbHOE.

(7) LiBeToBas TemnepaTypa , BKnaaka

OH MOXEeT WMHTYUTMBHO OTpa)kaTb BEPOSTHOCTb MOSABAEHUS CUrHanoB ¢GopMbl BOAHbI. Ocumnniorpamma c
BbICOKOW 4acToTOM oTobpaxkaeTcs TenjabiM LBEeTOM, a ocCuuaorpaMMa C HM3KOM 4acTOTOM — XONOAHbIM
LBETOM.

(8)  BecuBeTHoe (MOHOXPOMHOE)M306paxeHNe, BKIaaKa
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AHTMUBETOBasA TeMnepaTypa SABNAETCA MNPOTMBOMOSIOXKHOCTbIO (YHKLWM LBETOBOM TeMmnepaTypbl. OHa
BCTyNaeT B CU/y, Koraa pyHKUMSA LIBETOBON TEMMNepaTypbl BKOUEHA.

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

(10) TMpo3payHOCTbL , BKNaaka

[aHHbI peXnM No3BOJISET BKIOYNTL NPO3PaYyHOCTb B MEHIO AWUCIIES M YCTaHOBUTb BCMJIbIBAOLLYIO PaMKY,
Nnpu HeEO6XOANMOCTU €€ MOXHO BKJTIOUYNTb UMM BbIK/TIOYNTb.

8.8 3anucb , XxpaHeHMe U Bbi30OB OCLW/IJIOrpaMM U npodunen.

C nomowwbio (PYHKUMU XpaHEHUs MOJIb30BaTe/lb MOXET COXPaHATb HACTPOMKM ocuwmnnorpada, dopmbl
CUrHanoB u unsobpaxkeHms skpaHa (Npoduan) BO BHYTpPEHHEN MamsATXM ocuwmnnorpada MM Ha BHELHUX
USB-HakonuTensax, a Takxe 3arpyxaTb COXpaHeHHble HAaCTpoOnKn unn opMbl curHanos B toboe BpeMs.

NMpunMmeuaHue: BHellHee 3anoMuHatoulee ycTpoicTtBo USB noaaepxuBaeT Tonbko ¢dopmaTt FAT32,
dopmaTt NTFS HecoBMECTUM.

8.8.1 Hacrtpoiika coxpaHeHus U Bbi30Ba npodunen

Knasnwa |STORAGE| Ha nepegHeit naHenu npubopa npepgHasHadeHa ANns Bxoda B WHTepdenc

HaCTPOMKU PYHKUNN COXPAHEHUS.

[ns nepexofa BO BKAAKW MEHIO HACTPOWMKM UCMOMb3YyNTE KHOMKM ..

Tabnuua MeHI HacTpoek 3anucu:

QOYHKUUMN BapuaHTt OnuncaHue
TYPE WAVE, Bbi6Op TWMa 3anucbiBaeMbiX [AaHHbIX Mpodunen. Bo3MOXHO
Set, BblbpaTb cneaytouwme TUMbl AaHHbIX: :
Ref, Wave jocumnnorpamma,
Image Set| HacTpoiku npodbuns,
Ref| onopHas ocuunnorpamMma,
Image Ju3o6paxeHue
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 no3BongeTr

ocywecTBuTb cb6op AaHHbIX A0 2 M Touyek AuckpeTusauuun (B

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

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

e BbI30B HacTpoek M3 NamMsTy paboTaeT, TONIbKO KOrAa pacrosioXXeHMe U UM COXPAaHEHHOro paHee
aitna c HacTpolikamMu Bbi6paHbl MPaBUIbHO, MHAYe 3arpy3ka He BbIMOJHUTCS.
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B npouecce peanbHOro M3MepeHUss MOXHO CpaBHMBaATb 06pa3subl MosyvyeHHoro ( COXPaHEHHOro)
CUrHana n onopHOro cUrHana u onpeaennTb NPUUYNHY HECOOTBETCTBUS.

[Ina Bbi30Ba M3 NAaMATU COXPAHEHHbIX OMOPHbLIX OCLUINOrPaMM Mosib30BaTeNlb MOXET Bbl6paTb BKIAAKY
. 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 MamMaTn ocumanorpada.
UsSB 3arpy3ka ¢ BHewHero USB-Hakonutens.
OTtkpbiTb Bknagky Select File agna Bbibopa danna un
Load MHOFOYHKLMOHaNbHLIM  perynstopoMm  |MULTIPURPOSE]|
MOXHO BblbpaTb hann M3 cnmcka.
Clear OTkI0YNTb TeKyLWwyto dopmy curHana REF

dopMa curHana 3arpyxeHHbix ocumnnorpamm dopmbl REF A n B nokasaHbl Ha pUCYHKE HUXE.

Ref 5: 200.00ps 500.00m%

QFF

PucyHok 8.8.1.

MNocne BbI30Ba ocuuanOorpamMmbl K3 namat, ocuwmnnorpamma REF ,6ynetr otobpaxaTbCs B /1€BOM
HUXKHEM Yrny, BK/OYas COCTOSIHWE ONOPHOIro CUrHana, WKany BpeMeHHOM pasBepTKU U WKany aMnanTyabl.
[Monb3oBaTeNnb MOXET UCMONb30BaTb COOTBETCTBYIOLWME PYyUKM YNpaBieHUS MO BEPTUKAAU U FTOPU3OHTaNMU
AN HAaCTPOMKM NOSOXEHNS ONMOPHOrO CUrHasa Ha 3KpaHe, a TakXe WKanbl BpEMEHHON pasBepTKM U LWKanbl
aMnNAnUTYyAbl.

MpuMmeuaHue:Tonbko Korga K ocuunnorpady noAakayYeH BHewHwuit USB-HakonuTenb, Mofb3oBaTtesb
mMoxeT Bblbpatb Disk kak USB, a 3areM coxpaHUTb HacTpoikm Ha USB-Hakonutene. Ecnu USB-
HakonuTeNb He NOAKJYEeH, NosaBUTCA coobuieHne «Owmnbka obHapyxeHna USB-ycTporcTea».
MpuMmeuaHue: HacTpolika 3anuMcuM OCUMNMIOrpaMM oOnucaHa B pasjernie AOMNOSHUTENbHbIX 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 .,

68



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 npeobpasyer UBETHOE
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 BbIxo4 13 pexxuma npenBapuTesibHOro NpocMoTpa
Previous MepekntounTbCs Ha nocnegHee naobpaxeHne Ha USB
Next MepekntounTbCcs Ha cneaywouiee nsobpaxeHne Ha USB

8.8.3 CoxpaHeHMue 3KpaHHbIX KONUMH

KHonky MOXHO MCMONb30BaThb A1 COXPAHEHWA TeKyLlero nsobpaxeHuns skpaHa ocuunnorpada

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

8.8.4 MNyTb Kk hailny coxpaHEHHOW KonNuu

Mocne coxpaHeHus danna wmnm unsobpaxeHns Ha USB-HakonuTene B KOpHeBOM kaTanore USB-
HakonuTens aBToMaTnyecku cosgaetcs nanka UpoPrtSc . B 3710l nanke aBTOMaTMYECKN CO34at0TCS Nanku
HUXXHEro ypoOBHSI B 3aBUMCMMOCTM OT TUNOB annoB. CoxpaHeHHble dannbl XpaHSATCS B 3TUX Nankax.
CncrteMa aBTOMaTM4YeCKM kKnaccuduumpyeT gannibl N0 TUNAM M COXPaHSeT UX B NManku COOTBETCTBYHOLLENO
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) ABTOMaTU4yecKkas Kannbposka

ABTOMaTM4yeckass KanubpoBka no3BofseT ocuwnnorpady pabotatb ONTMManbHO W NonyyaTtb
MaKCMManbHO TOYHblE W3MEPEHUS MO MOrpewHoCcTU. DTy GYHKUMIO HeobxoAaMMOo BbINOMHATL B Ntoboe
BpeMsl, ocobeHHO Korga Anana3oH TeMnepaTypbl OKpyXKalLllen cpenbl goctmraer mnm npesblwaeTt 5°C.°C.
Mepea BbINOAHEHMEM onepauunm aBTOMaTU4YeCKon KanmbpoBku ybeauTtecb, 4To ocumnnorpad npopaboTtan
6onee 20 MUHYT.

(2) BbIBOZA CUCTEMHOI MHbopMaLum [System Information|

CUCTEMHYIO MHMOPMaLMI0O MOXHO MPOCMOTPETb CUCTEMHYIO MHQOpMauuo ocumnnorpada, Kortopas
BK/to4aeT B cebs mHdbopmauma o6 npoumssoauTene, HoOMep 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 YCTAHOBWUTb S3blK CUCTEMbI: aHIIMACKUI MK ynpoweHHbin kntanckuii: English

kA 3C Mo yMonyaHuio A3blK 0TOBpaXKeHus B TEKYLLE HacTpolike.
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(4) HacTpoika 4acTtoTbl ONOPHOro CMrHana npsiMoyrosibHon opMbl

MpaMoyronbHasa KnemMma Ha nepegHen naHenu npubopa. MOXHO YCTaHOBUTb BbIXOAHYK 4YacTOTy
NIOKaNbHOWM NpsIMOYrosibHOM BOAHbI: 10 'y, 100 Ny, 1 kMY, 10 kY, YcraHossnieH no ymonyanuio 1 krry.
(5) HacTpolika yacTtoTtoMepa

YacToTOMep MOXHO YCTaHOBWUTb COCTOSIHME 4acToTOMepa (). Korga 4actoTtoMmep BKJIIOYEH,
nHdopmaumsa o YactoTe 6yaeT oTobpaxkaTbCa B BEPXHEN 4YaCTW 3KpaHa. YactoToMep -3TO CYETUYUK YacCTOThl
B CMHXPOHM3aumMn , oTobpaxkaeMbli B BUAe annapaTHoro 7-umdpoBoro 4yacrotomMepa.

(6) HasHauyeHuns Bbixoaa :

Pexknum BbIGOpa THMNa BbIXOAHOIO CUrHasNa 4Yepes nopt |Pass Faile output| Ha 3aAHeN NaHenu .
a.Triéger -KOrga nopT BbIBOAMT CUrHaN CUHXPOHM3ALUN.
6.PassFail| -korga nopTt BbIBOAUT CUIHaN AOMYCKOBOro KOHTpPons (CM HUXeE) .

YctaHoBieH no ymonuanuio Trigger.

(7) YaaneHne AaHHbIX , Pexunm yaaneHus AaHHbIX MOXHO OYMCTUTb COXPaHeHHbI dhain
HacTpoek opMbl CUrHana.
(8)  HacTpoiika UHTepHeTa [IP Config|

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

a. Pexum pydyHon |Manual:oH no3BonsieTr ycTaHoBuTb IP-agpec M MackKy NOACETU BPYYHYO, U
aBToMaTtuyeckuin DHCP |, Bo Bpemsa paboTbl DHCP-cepBep Tekywen cetu npucBamBaeT ocumnnorpady IP-
ajpec v apyrue ceteBble napaMeTpsbl.

6. -HacTponka ¢opmaTta IP-agpeca: nnn.nnn.nnn.nnn., rae nepsbii gManasoH hnn — oT 1 Ao
233, BTOpoi gmana3oH nnn — oT 0 go 255. PekomeHAyeTCss MPOKOHCYNbTUPOBATbCS C aAMUHUCTPATOPOM
CeTn No NoBOAY AOCTYMHOM MacKu MoACeTH.

B. - HaCTpoliKa nogMacku: npumeHsietTcs ddopmMaT nnn.nnn.nNN.nNnN, rae gumanasoH nnn — oT
1 po 255. MNMonb3oBaTento peKoOMeHAYyeTCs NMPOKOHCY/IbTUPOBATLCA C CETEBbIM aAMUHUCTPATOPOM MO MOBOAY
AOCTYMHOWM MacKu noaceTw.

(9) YcTaHOBKa BpeMeHMU

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

(10) 3arpyska AaHHbIX nocne BKkAtYeHus npubopa

PexxuM No3BoONSET yCTaHOBUTb, C/IeAYyEeT /I aBTOMaTU4YeCKM 3arpyxxatb nocaegHne HaCTPOMKKM, KOTOopble
UMEesIn MeCcTO nepes BbIKIIOYEHMEM : WAW 3arpy>xaTb MOCMAEAHIO HACTPOMKY MO YMOAYaHUIo
, Teé BOCCTaHOBJ/IEHME 3aBOACKUX HACTpOeK ocumniorpada no ymMonyaHuoo nocne BKAKYEHUS.

8.9.2 ®dyHKLUMA 3anucu ocuuUJIOrpamMm

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

Ncnonb3yinte KHOMKY ON15 BbI30Ba MEHIO HAaCTpPOEeK AOMOSIHUTESNIbHbLIX CEPBUCHBLIX CUCTEMHbIX

pyHKUMI , BKNaaka .
(1) HacTpoika napameTpoB ¢OpMbl CUrHana 3annucu, KOTopbii BKIKOYAET:

nHTepBas 3anucu,

KOHeL Kaapa,

3a[EepXKYy BOCNpou3BeaeHus,

MaKCMMaJsibHOEe KONIMYEeCTBO KaapoB.

a. [Interval ViHTepBan 3anucu: YCTaHOBUTE UHTEPBa Mexay KaXAblM KaZpoM 3annucu curHana.

6. End Framel KoHeu kagpa:3anncb CcuUrHana aBTOMATUMYECKM MNpeKkpaTuTcs, Korga AOCTUIHEeT
KOHEYHOro Kajgpa.

B. 3afaepxKa BOCNpou3BeAeHUS: YCTaHOBUTE BPEMEHHOW UHTEPBan MexXay KaXAbiM KagpoMm
BO BpeMs BOCNPOMU3BEAEHUNSA CUrHana.

r. MakcuManbHbiit kaap: OTobpaxaeT MaKCUManbHOEe KOMMUYECTBO KaZpoB, KOTOPOe MOXHO
3anucaTtb B TEeKYLUEeN cMTyauu U, OHO He MOXEeT bbiTb 3MeHeHo (MakcuManbHoe Konnm4ecTBo Kaapoe byaet
MEHATbCHA B 3aBUCUMOCTU OT ryBMHbI NaMaTn).

(2) -Crapt 3anucu.
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(3) Stop |- OcTaHoBKa 3anucu.
(4) Play |-Bocnpou3BeaeHue 3annMcaHHoOM OCLUUIOrpaMmbl
MHOrodyHKLUMOHaNbHLIM perynstopom |MULTIPURPOSE| moxHo ynpaBnsts BocnpousBeaeHueMm:

OCTaHOBMUTb, MEPENTU K YKA3aHHOMY Kaapy WM NPOAOSIXKUTb.
(5) |Fast Acquire - BbicTpoe BbiMOAHEHME 3anucu ocLMorpamMmbl (6€3 BO3MOXHOCTM MPOCMOTPa
TEKYLLEW 3anMcbiBaeMolt ocumnnorpaMmel) Ee MoxHo BkoUMTL ON nnun BbiknoumTb OFF.

8.9.3 PyHKUMA AONYCKOBOro KOHTPONNA

OyHKkumsa ponyckoBoro koHTpons Tuna (Pass/Fail) «logeH/He ropgeH» ocylecTBnsieT cpaBHeHue
BXOAHOr0 CUrHajsa C 3agaHHbiM WabnoHoM KkpuTepusM oTbopa. PexuMm no3BonsieT YCTaHOBUTb LWAGIOH M
YC/I0BUSA OLEHKM ANl BbINOJIHEHUS TecTa «loaeH/He npoirigen»:

- paspelleHne TeCTMpOoBaHMs,

- Ha3Ha4eHue BbIXOAHOro curHana ,

- WCTOYHUK MHPOpMaLmu,

- 3anycK Ha4vana npoBepKw,

- 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 BKAAAKN MEHIO HACTPOMKM UCMONb3YHATE 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 0MYCKOBOro KOHTPO/IS OTO6paXkaeTcs B 1IEBOM Yr/ly 3KpaHa B OKHe

PucyHok 8.9.3.1

Total Wfs otobparkaeT obLliee KONM4ecTBO NMPOBEPEHHbIX KaapoB.

Pass Wfs oTobpaxkaeT HoMep NponageHHOoro Kaapa.

Fail Wfs oTtobpaxaeT HoOMep Kagpa, KOTOpbI HE MPOoLLEN NMPOBEPKY.

(2) Ha3HayeHMe TuMNa BbIXOAHOrO cMrHana , Bknaaka |[Output| , no3sonseT Has3HauWTb, Kakon curHan
BbIBOAMTCS Yepes nopT 3aAHel naHenu ocumnnorpada Pass Faile output .

a. He roaeH: HacTpolika nopta Ha BbIBO4 MMMysibCa M Nofadvy 3BYKOBOro CUrHasa , €C/in CUrHasn He
COOTBETCTBYET KpUTEPUIO NMPOBEPKMU.

6. FopeH: HacTpoilka mopTa Ha BbIBOA WMMMyJbCa M MNogady 3BYKOBOrO CUrHana , ec/in CUrHas

COOTBETCTBYET KPUTEPUIO MPOBEPKMU.
(3) Bbi6Op MCTOUYHMKA A@HHbIX, — Boibop kaHana Ang NpoxoXAeHUs AOoNyCKOBOro
KOHTpONS

(4) 3anycK BbIMOSIHEHNA MPOBEPKU , BKIaAKa I'Iocne 3aBepLlleHns HacTporku LwabnoHa
nposepku , 3aTeM yctaHoBuTe ON ansa Havana BbinosHeHUs npoBepky , OFF aAns ocTaHOBKW MPOBEPKMU.

(5) HacTpoika 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/TOBUMN OCTaHOBKMU.

OyHKUNU BapuaHT OnucaHue

YctaHoBUTE  (YHKUMIO  AOMYCKOBOrO  KOHTpOnsa AN
aBTOMATUYECKOW OCTaHOBKM TecTa rnocne [OCTUXKEHUS

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

3alaHHOIo NMNOporoBoro 3HadyeHuna Konn4yectesa HE yCcnewHo
I'IpOVILI,GHHbIX TECTOB.
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When = YcTaHoBUTE YC0BUE OCTaHOBKM
<=
Threshold YcTtaHoBuTe nopor OCTaHOBKM npoBepKun
MHOrodyHKUMoHanbHbIM perynatopom 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: OAWMH - MYTEM YCTaHOBKW 3HAYEHWIN MO FOPU3OHTaNM M BEpPTUMKanM , a APYrom - nyTem
pPMUCOBaHUS MHOIOYrofibHOM Macku, BKAaakKa .

Mo ymon4daHuto kaHan CH1 mcnonb3yeTcs B KayecTBe OMOPHOro CUrHana € 3aAaHHbIMKM AOMYyCKaMM Ha
BEpPTUKANbHOE U FOPU30OHTa/IbHOE OTK/IOHEHWE ANs co3haHusa wabnoHa. Ecnu ocumnnorpaMma HaxoaAuTcs B
npegenax AnanasoHa wabnoHa, BbiBOA ycrneweH. Ecnn ocumnnorpamma BbIXOAMUT 3a nMpenesnbl AMana3oHa
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
YyCNoBuiA ans cosganus wabnoHa.
YcTtaHoBka MHOrOoyHKLUMOHANbHbIM perynsatopom
Horizontal 1~100 MULTIPURPOSE n3 AnanasoHa rOPU30OHTaNIbHOIO
[0nycKa,3Ha4yeHne nNo ymon4yaHmw — 5
YcTtaHoBka MHOrOMyHKLUMOHANbHbIM perynsatopom
Vertical 1~100 MULTIPURPOSE u3 gnanasoHa BepTuUKanbHOro gonycka.,
3Ha4YeHne No ymonyaHuw — 5

3ameuaHme: lMoaknoUEHMe K Bbixogy ocuunnorpada |Pass Faile output] .

BbIxogHOWM pa3beM , pacrnofioXXeHHbIA Ha 3a4Hen naHenu ocuunnorpada, MMeeT ONTUYECKY pa3BA3KY.
Ona paboTbl € HUM nMonb3oBaTeNto cneayer MpocTo MNOAKAYUTL K HeMy COBCTBEHHYIO LUenb
NCMNOMHUTENBLHOIO YCTpPOMCTBa. MakcuMasnbHasa cufa Toka B MOAKIOYAEMON Lenu He AOJSIXHA MpeBbiwaTb
100MA, MakcMManbHOe HanpsKeHue He A0/KHO npesbiwaTtb 400B. OnTMYecKn U30NMPOBaHHbIN BbIXOA,
ncnonb3yemblil B AaHHOW cepunm ocuunnorpadosB, NO3BOASET NOACOEAUHSATHCSA K MOMb30BaTENbCKOMN Lenu
6e3 yyéta NnonsapHoOCTK.

MopafoK NOAKIIYEHNS K pa3beMy MOKasaHo HUXe.

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

1
1
]
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|
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|
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!
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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 ceTu
KomnbtoTep 1 ocumnnorpad MOryT HaxogsaTcs B OAHOM NOKASbHOM CETU U3MepuUTeSlbHbIX KOMMJIEKCOB.

MpoBepbTe IP-agpec yepes MeHi kHomnky [UTILITY| ocuwnnorpaca, Bknaaka [System Information|

nocsne 4yero 6paysep nosyuuT 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, ucnonb3yet 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

Mode: UPOG2027

Serial N 4131 8

Fimware Version
Lan Information

1P Adar 168.20

Ma

Galewar 0.0.0.0

MAC ee-30-07-33-36-15
Notice

Biowser Require The browser needs to support websocket. It is recommended to use chrome V102 0.5005.115 and above

Banawidth Require >100Mbps

Max Connéction Count

Display Device Require 0p LCD recommended

PucyHok 8.9.4.1.

Bongnte B cucrtemy, utobbl NpOBEPUTb HACTpOMKkM npubopa, HacTponkm WIHTepHEeTa M HaCTpPOWMKM
napons. Uma n napone Be6-nonb3oBatensa cM. B pasgene «Ytunutbl/HdopMaumna o cucrteme».

Mocne nopgkntoueHus 4depes 6paysep no 3agaHHoOMy IP apgpecy npubopa , nosABAsSiETCS BO3MOXHOCTb
aoctyna K dbopMe curHana v naHesnm ynpasieHus, Kak NoKa3aHo Ha PUCYHKE HUXeE.

UNI-T

Instrument Control

73



PucyHok 8.9.4.2

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

B akpaHHOW Yactm ocumnnorpada MoOXXHO HAaCTPOUTb HECKOJIbKO omnepaumnii, HanpuMmep:

a. nepertackmBaHme @GOpPMbl CUrHana, 4Tobbl OTperynMpoBaTb BeEPTUKANbHOE MNOJSIOXEHWE CUrHana;
nepeTawmnTe Kypcop MOSIOXKEHUS 3anyCK CUMHXPOHM3auWMKM, 4YTOObl OTperynMpoBaTtb MOJIOXKEHME 3anycka
CUHXPOHU3ALMHN.

6. WenKHNTe KaHan, 4tobbl NepeKkItoUYNTLCS, BKIOUMTE/BbIKIIOYNTE TEKYLWMA KaHan

B. MCMOMb30BaTb KOJIECO MbIlWKX MOSb30BaTeNs AN PErY/IMPOBKU aMMIUTyAbl BOSIbT/AEN B KaHane

r. NICNOSb30BaTb KOJSIECO MbIWW MONb30BaTeNs ANS HACTPOMKW LWKasbl BPEMEHHOW LWKasbl B MOJIOXEHUN
BPEMEHHOM WwkKasnbl (M)

4. LWeNKHUTe BJIEBO/BMPaBO KHOMKW MbIlWM B MNYCTOM MeCTe, 4YTObbl OTperyanpoBaTb 3afaHHoe
NONIOXEHME 3anyCKa CUMHXPOHM3AUWK; HAXMUTE KHOMKY 3a4epXKW 3anycka CUHXPOHM3auuW, 4TOObI
nepemMecTTb 3a4aHHOE NOSIOXKEHNE B LLEHTP 3KpaHa.

€. HAXMMNTE MEHI0, YTOObI HAaNpPsMYyK HAaCTPOUTb BCE NMapaMeTpbl HACTpPoKkK npmbopa
NHpopMauna o6 MHTepHEeT-HacTponkax ocumanorpada, Kak noKkasaHo Ha pUCYHKe HuxXe:

Homepage Instrument Control Lan Config Password Set Download

Lan Information

Type

tem Value

Mask
Gateway

Meadify 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) [ocTyn K BHELIHEN CceTU

a. Noakntounte ceteBoi Kabenb k ocumnnorpady, n Nnpubop CMOXeT NoNyUUTb AOCTYN K NHTepHeTy.

6. OTKpbITb Npokcu-cepBuc frp Ha cepeepe

B. Hactpoiite IP-agpec v nopT npokcu-cepsepa frp ocumnnorpada.

r. bpaysep MoXxeT monyuuTb AOCTYyn K nopTy npokcu-cepsepa IP:9000, a wHTepdenc pgocrtyna K
NOKaNbHOWM CETU OKaXeTcst AOCTYMHbIM.

NMpuMmeuvaHue:
2T0T ocumnnorpad UCnonb3yeT MeToh KOMMyTauum BO BHYTPEHHIOW ceTb frp A8 AOoCTyna K BHELHewN
cetn. Bepcus wucnonb3oBaHus frp — 0.34.0. Dta MawumHa c knameHtoMm frp-0.34.0, ee HeobxoaMMmo

NCNoONb30BaTb C CEpPBEPOM, cepBepy Heob6xoAMMO OTKpPbITb cepBep frp, KAMEHT MoakatyaeTcs K MnopTy
cepsepa frp 7000, noaToMy Ha cepBepe Heobxoammo HacTpouTb bind_port = 7000.

(3) HacTpolika ceTeBbiX NapaMeTpoB
a. Hactpoika nokanbHoOM ceTu
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HeobxoaAnMMo BOWTU B CUCTEMY, YTOBbI MOMAYUUTb AOCTYN K MHTEPHET-HAcTpoMkaM 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 Password Set Download

Lan Information

Type

tem Value

Mask

Gateway

Modify Lan Config Confirm
frp Proxy Information

tem Value @

fipIP
web port
pic port

ctrl port

Modify frp Proxy Query frp used port Confim

PucyHok 8.9.4.4.

Ona HacTporku goctyna k ocumnnorpady u3 MHTepHeTa Heo6XoAMMO MONYYUTb WM Ha3HauuTb IP-
ajpec , HaCTPOUTb MacKy MOACETU U LUJIIO3.

[Ans nepexoAa BO BKAAKW MEHIO HACTPOWMKM UCMOMb3YyNTE KHOMKM
IP Type:

6.Mo Bknapke BblIbMpaeM TUN yCcTaHOBKW ajapeca, BKiaaka

Ecnu yctaHoBKka npoBoANTCH B pexume pydyHon Manual (ctatnyeckuin agpec), To Heo6XoANMMO BBECTU
npasunbHbIN IP-agpec , Macky noacetu u wno3 [Sub Mask , a 3areM HaxaTb KHOMKY
NOATBEPXAEHUS.

Ecnv ana Hactponkn IP Bbi6paH , HeT HeobxoAMMOCTM 3anonHATb IP-agpec KoHdwurypauum,
MacKy MOACETU U W03, MPOCTO HAXMUTE KHOMKY NOATBEPXAEHUS.

3TO NOKa3aHO Ha pPUCYHKE HUXe.

Lan Information

Type

tem Value

Mask

Gateway

Modify Lan Config Confirm
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PucyHok 8.9.4.5

HaxxmMuTe Ha NoATBepXAeHMe Nocne 3aBepLlleHns BBoAa, OH MOXET NMpPOAO/IXUTb AOCTYN B COOTBETCTBUM
C HOBOW M3MeHeHHOoI nHdpopMaumen 06 IP-agpece (B NpaBMAbHON KOHMUIypaunm).
(4) HacTtpolika nHdopmaumm o cetn npokcu frp

HacTtpoika nHdopmMaumm o ceTn Npokcun-cepeepa frp NokasaHa Ha PUCYHKE HUXE:

Lan Information

Type

Mask

Gateway

Modify Lan Config Confirm

frp Proxy Information

&
fipIP
web port
pic port
ctrl port
Modify frp Proxy Query frp used port Confirm

PucyHok 8.9.4.6

Hactpoinka mHdopMaunm o cetm npokcum-cepBepa frp Bknatwo4daeT IP-agpec npokcu-cepsepa cetu frp,
web_port,pic_port nopT npokcu,ctrl_port nopTt npokcwm.

Mpn HeobxoaMMOCTM U3MeHUTe HacTponkun frp, TO ecTb pegakTMpoBaTb IP-agpec npokcu,
web_port,pic_port,ctrl_port,kak noka3aHO Ha PUCYHKE HUXE
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frp Proxy Information

fip|
web port
pic port

ctrl port

Modify frp Proxy Query frp used port Confirm

PucyHok 8.9.4.7

Ha>xMnTe Ha noaTBEpXAEHWE MOC/e 3aBepLlIEHNs BBOAA, OH MOXET NPOAO/IKUTbL AOCTYN B COOTBETCTBUMU
C HOBOW M3MeHeHHOM nHdopMaumnen ob IP-agpece npokcu-cepsepa frp (B NnpaBuiIbHON KOHGUrypaumn).

NMpuMmevaHue:

Ecnn  kaxablh  ocumnnorpad noakawyeH K ogHOMY UM TOMy xe cepBepy frp, TO
web_port,pic_port,ctrl_port kaxagoro ocumnnorpada nosxkeH 6bITb COrlacoBaHHbIM, B NMPOTUBHOM Cllyyae
npokcu-cepsep frp BbINAET U3 CTPOSI U HE CMOXET MOJYUYUTb AOCTYnM.

Ecnn npokcu-cepsep frp uM3MeHeH, OH He MOXEeT MOoAy4YuTb A0CTyn no IP-agpecy NnokanbHOW ceTu:

9000. Ecnu nonb3oBaTtento He06X0AMMO BOCCTAHOBUTb HOPMasbHbIM A0CTYM, HaxmmuTte kHonky |[DEFAULT

Ha naHenu ocumnnorpada, 4Tobbl COpoCUTb KOHpUrypauuto, a 3ateM ucnonbsdymte nopt IP: 9000 ans
aocrtyna.
(5) YcTtaHoBKa napons

HacTpolika naponsa npegHasHayeHa Ajs BXO4a B CUCTEMY C MOMOLLbIO y4YeTHOM 3anncu nosib3oBaTens.
Mocne Toro, Kak nonb3oBaTeNb M3MEHUT Naposib ANS BXoAa, eMy Heobxoanumo 6yaeT Mcnosib3oBaTb HOBbIN
naponb Ans cnegywuwero Bxoga B cuctemy. Ecnm Bbl 3abblnm naponb, cbpocbTe ero, HaxaB KHOMKY

DEFAULT|| Ha naHenu ocuunnorpada.

8.10 MaTtemaTnueckue onepayum

Ocuunnorpadbl cepun AKUM-4115B noaaepxXmBaloT WMPOKUMA Habop MaTeMaTuyeckumx QyHKUMiA,
BK/tOUas apudmeTmyeckme onepauuun, bbictpoe lNpeobpasosaHne ®ypbe (FFT), normyeckue onepauum,
undpoBoi GMNLTP N paclIMpPEHHbIE onepaunu.

Pe3ynbTaT MaTeMaTU4eCKMX OENCTBUMN MOXET Takxe 6blTb M3MepeH C MOMOLLbI0 AeSIeHUMI CEeTKU Uau
KYpCOpOB.

BoliiMTe B MeHIO MaTeMaTMUYecKux onepauuii , KHOMKa , fanee MHOrodYHKLMOHAMNbHbIM
perynstopom |MULTIPURPOSE |sui6epete Bknaaky TYPE| , nanee Bknaaky Janee wucrnonb3ys

py4Ku POSITIONl nnu |[SCALE |Ha nepeaHen naHenn B obnactn ynpasneHuna no septukann VERTICAL

YCTa@HOBUTE W3MEHEHWE BepTUKANbHOrO MOJIOXKEHUSA MaTeMaTU4Yeckon onepaumn u  koadduumeHTa
OTK/IOHEHUS curHanos. ®OpMbl CUrHaA0B MaTeMaTUYeCKMX onepauumii He MoryT 6biTb He3aBUCUMbIMMU,
perynupys wkany ropusoHTanbHoin passepTkh HORIZONTAL . oHu 6yayT MeHSATbCS aBTOMAaTUYECKWU B
COOTBETCTBUM C FOPU3OHTANLHOM LWIKafoN BpEMEHM aHanoroBoro BXoAHOro KaHana.

Kypcop MaTemaTuyeckux onepaumit B Husy aucnnes Bl oTmeuaeT pesynbTaT MaTeMaTMUeCKOi
onepauun.

8.10.1 ApudpmMmeTnuveckue onepauum
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Ons nepexoga K BbINOJSIHEHUIO apu@MeTUHeCKMX ornepaumii UCNosb3yhTe KHOMKY , Adanee
MHOFO(YHKUMOHANbHbIM perynsTopoM ||MULTIPURPOSE|| BbibepeTte Bknaaky [TYPE| , panee Bknaaky

Ncnonb3yinTte BkNagky ANS BbINOMHEHNS apUdMETUUYECKMX ONepaumni U3 ClefyoWwmx «+», «-
», «xX», «+» c dopMaMn curHanos u3 kaHanos CH1 u CH2 u nonydyeHns UTOroBOM MaTeMaTUYECcKOWn
dopmMbl curHana.

MNepeyeHb BbINOMHAEMbIX Onepauui , BKIaaka

OnepaTop NoAAEpPXUBAET «+>», «=», &X>», «+>»,
a. :CnomeHme -®opMbl curHanos ncrtoyHnka 1 CH1 v ncrtouHuka 2 CH2 cknaabiBalOTCA MO TOYKaM.
6. EI:BblqMTaHme -®opmMbl curHanos nctoyHnka 1 CH1 v ncroyHuka 2 CH2 BbIYMTAOTCA MO TOYKAM.
B. :yMHO)KeHVIe-QJOprI curHanos nctoyHnka 1 CH1m ncrouynmnka 2 CH2 yMHOXaKTCS Mo TOUKaM.
r. :,El,eneHme-CDoprl curHanos nctoyHnka 1 CH1 v nctoyHuka 2 CH2 gendarca no Toukam.

8.10.2 BbicTpoe npeobpasoBaHue dypbe (FFT)

Ncnonb3ys Matematudyeckue onepaumm BMNO (6bicTpoe npeobpas3oBaHue Pypbe), CUrHaA BPEMEHHOWN
obnactn (YT) MoxHO npeobpa3oBaTb B CNEKTP CurHana.
C nomMowwbo BIMN® MoxHO nerko HabnwaaTe creayowmne TUnbl CUrHaNO0B:
e AHaNM3 rapMOHNYECKNX COCTaBAAIOLWNX B CETAX NMUTaHMS,
N3mepeHne rapMoOHUYECKUX COCTaBASOWMX U UCKAXEHUSA B UBMEPUTENbHON CUCTEME,
OnpepeneHne xapakTepmucTUK LWYMOB B UCTOYHUKE NMUTAHUS MNOCTOSHHOIO TOKa,
TecTupoBaHME UMMYNbCHOIO OTK/IMKA MUNBLTPOB U CUCTEM,
e AHaNn3 MexaHMYecKnx konebaHum
Onsa ncnonb3oBaHus pexunma bNod Heob6xoaMMO BbINOAHUTE Cleaylolmne 4encTBus:

HaxMuTe kHonky [MATH]| , nanee MHOrodyHKUMOHaNbHLIM perynstopoM [MULTIPURPOSE]| eui6epeTe

BKNaaKy , Aanee Bknaaky |FFT.

Hactponka BIMNo
(1)  HasHaueHue kaHana UCTOYHMKA CUrHana Mo BkNaake Source us [CH1|, [CH2|;

(2) Bbibop TMna okHa BMN® ang NoBbIWEHNS YaCTOTHOro paspelweHns: Bknaaka Window.
MoxHO BblbpaTb BKAaAku XaMMuHra, bnakmaHa, npssMoyrosibHMKa U XaHHUHra.

a. - MpsamoyronbHoe OKHO:OH WMeeT Jfydwee paspeleHne Mo 4acrtotTe W Xyawee
paspelleHne No amnnauTyae, aHanornyHoe pesynbtaTty BIMO® 6e3 npuMeHeHna okHa. MNpsMOYyrosibHOE OKHO
obnapaert ny4ywnm paspelieHneM no 4actoTe, HO HU3KUM pa3pelleHmMeM No aMnanTyae.

OTO OKHO NOAXOAMUT ANS CUTHAN0B, HE UMEILLNX Pa3pbiBOB:

e [lepexoaHble npouecchbl UM BCMJECKN, B TeX C/ydasix, Korga ypoBeHb CUrHasia Ao u nocne cobbitms

paBHbl MM 6M3KK MO 3HAYEHUIO,

e CurHanbl cmHycouganbHon OpMbl C paBHOM aMNINTYAOW U YacToTOM,

e LLIMPOKOMOMOCHBbIN ClTy4YanHbIl WYM B MeAJsIEHHO MEHSIIOLWLEMCS CreKTpe.

6. - OKHO X3HHMHra: [lo cpaBHeHWIO C MpPSAMOYroOfibHbIM OKHOM OHO WMeEeT fydlee
paspelleHne Mo 4actoTe, HO Xyjllee paspelleHuMe No amnauMTyge. OTO OKHO MNoAXOAMT ANs U3MepeHus
CUHYCOMZANbHbIX, MEPUOANYECKNX U Y3KOMOSIOCHbIX CUFHANOB C/IY4YalHOro wyma.

B. - OKHO X3MMMWHra:Pa3pelweHne no 4yactoTe HEMHOrO Jy4yle, YeM y OKHa X3HHWHra, 2T0
OKHO MOAXOAUT ANA CUrHasoB ANS U3MEPEHUS MNepexOAHbIX WUAM KOPOTKUX MMMY/bCOB, @ TakxXe (opMbl
curHana c 60nblWoN pasHULEN A0 U NOC/e YPOBHSA curHana.

r. - OkHO BbnakmaHa:OH MMeeT fyyllee paspelleHne No aMnInTyae u Xyauee paspelleHue
No YacTtoTe. DTO OKHO MOAXOAUT ANS U3IMEPEHUS OAHOYACTOTHbLIX CUrHAM0B U/IM MOUCKA BbICLLUNX FapPMOHMK.

(3) YcTaHOBKa eAuHUL, U3MEPEHUS BEPTUKANbHOM LWKabl, BKA1agKa

EamHnuen pesynbtata onepaumun bMd moxHo Bbi6paTte Vrms n dBVrms. Bknagku

Vrms [no3Bonsi0oT BbibpaTb oTobpaxkeHwe pa3Mmepa BepTMKanbHOW aMnauTyabl B AWHEMHOM BuAe,
dBVrms| B norapndmMmnyeckom snge B aeumnben-sonbrax.

Ecnn cnekTtp BM® Heobxoammo oTobpaxkaTb B LIMPOKOM AMHAMMUYECKOM Anana3oHe, pekoMeHAyeTcCs
ncnonbsosatb dBVrms.

(4) YcrtaHoBKa uncno toyek BMo , Bkiaaka

BboinonHMTe noacdeT AaHHbIX onepaumn BMNO, yem 6onble CcyYeTUYMK, TEM Bblle pa3pelleHune,
COOTBETCTBYlOLWAs CKOPOCTb 06bHOoBNeHus byaeT meaneHHee. OH MoxeT 6bITb yCTaHOBMEH Ha 3HayeHusa 8K,
16K, 32K, 64K, 128K, 256K, 512K u 1M.
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(5) Bbi6op pexuma oTobpaxerus bN®, Bknaaka Display Mode|
MO>XHO YCTaHOBUTb:

e MONIHO3KPAHHbIN PEXUM,

e pasfaesibHbl 3KpaH,

e HUcnagawwas Kpusas-1,

e HUCMagawouwas Kpueas -2.

a. - PaspenbHbifi akpaH: OTobpaxaeT opMy CurHana WUCTOYHWMKA U OpMY CurHana
YacToTHOro cnekTtpa bMN® Ha pasaesneHHOM 3KpaHe . DTO NMoKa3aHO Ha PUCYHKE HUXe.

6. @l - MNonHo3akpaHHbIl: HanoxeHHoe oTobpaxkeHne @GOopMbl CUrHana MCTOYHMKA W 4aCTOTHOrO
cnekTpa BMN®. OcuunnorpaMmma B NOIHOOKPAHHOM pexume. MNonb3oBaTenb MoXeT Habnwaate cnekTp 6onee
YETKO M BbINONHATb 6onee TouHble n3MepeHus.

B. - Hucnapawowas kpmasa-1l:®opMa curHana, 4acTOTHbIA CMEKTP M KackaaHas Kpusas
oTobpaxkalTca oTAeNbHO B 3X OKHax. 3HayeHne ABb u3MeHseTcs co BpeMeHeM npu oTobpa)keHuu
YACTOTHOro crnekTpa Ha Hucnagatowein. MmeeT PyHKUMIO 3anncu.

r.. - Hucnagawwas kpusas-2:®opMa curHana, YacToTHbIA CNEKTP M KackajHas KpuBas
oTobpaxkalTca oTAENbHO B 2X OKHaX. OH nMeeT GyHKLUMIO 3anMcKn, Kak NOKa3aHo Ha PUCYHKE HUXeE.

e Bbibop cermeHnTa: B coctosHum  STOP  ucnonb3ayihite  MHOFOMYHKLMOHANbHYI  pY4UKYy

||MULTIPURPOSE|| ansa Bblbopa cermMeHTa M MNPOCMOTPa 4YacCTOTHOrO CrekTpa, COOTBETCTBYIOLLEro

MOMEHTY BpEMEHMW Ha KackagHou KpuBoh. MoOxHO 3anucatb A0 200 4acTOTHbIX CMNEKTPOB,
COOTBETCTBYHOLMX KaCKagHON KPUBOWN.
OTO NOKa3aHO Ha PUCYHKE HUXe.

TRIGED | M 500ns 7 .ID | o0o0s |T @ /EDCAuta 1200

1 | =20.00r ’7 20d8 rms 100 MHZ/ div

PucyHok 8.10.2.1

(6) YcTaHoBKa AnanasoHa 4yacTtoT otobpaxkaeMoro cnekTtpa, Bknaaka [FreqSel

a. 3agaHue gmarasoHa 4yacTtoT pa3sepTku BlNO, sknagka Range

e |Start Fre§ CrapToBas yactoTa: YCTaHOBUTE HayasbHYIO 4acToTy pa3sepTkn Bro.

e [End Freg KoHel 4acToTbl: YCTAHOBUTE KOHEYHYIO YaCTOTy pa3BepTku BMd.

e [Tracking OtcnexwuBaHue yactoT: OH MOXeT 6biTb BKAOYEH WM BbikAtoveH.ON (BKJ1): HavanbHas
yacToTa M KoHeyHasa 4yactoTta 6yayTt ceBsizaHbl, OFF (BbIKJ1): HauanbHas 4acToTa M KOHe4YHas 4yacrtoTa He
6yayT cBsi3aHbl.

6. YcTaHoBka nonockl 063opa

e YCTaHOBUTE YacTOTYy AMCKpeTU3auunu, BKIaaKa : LieHTpanbHyt 4acTtoTy curHana bro,

n popma curHana bBMNod 6yaet nsmeHeHa COOTBETCTBYOLWMM 06pa3oM OT 3TOW 4YacTOThI.

e YCTaHOBMTE 4YacTOTy Nonockl 063opa, BKIaaka
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(7) NHCTpyMeHT BMN® pexum obHapyXeHus NUKoB , BKiaaka |Detection Mode)

PexxuM o06HapyXeHusl npeaHasHa4yeH [Ans YCTaHOBKM cnocoba oTobpaxeHuss To4yek BbI6OpKMU
HeobpaboTaHHbIX AaHHbIX Nocsie onepauun BN®. Pexxnm obHapyXeHUs MOXHO YCTaHOBUTb Ha

- HOpManbHbIN,

- ycpeaHeHwue,

- yAepXaHue MakKcMMyMma ,

- yAep)XaHue MakcMMymMma .

PexuM Toukm oTtbopa npob MoxeT ObiTb YCTAHOBJIEH Ha + MWK, - MUK, CpeaHee 3Ha4YeHne N UHTepBan,
KaK MoKa3aHO Ha PUCYHKE HUXe

TRIGED M 5000ns 7 ) D 000s |T @ /EDCAuto-8

PucyHok 8.10.2.2

a. HopManbHbIl (B peanbHOM BpeMeHn): dopMa CUrHana crnekTpa oTtobpakaeT Bce BblbpaHHble
3HAYEeHMs, COOTBETCTBYOWAsA GopMa CUrHana crekTpa oTobpa)kaeTcs KpacHbIM LIBETOM.
6. YcpegHeHune: opMa curHana cnektpa otobpaxaeT cpeAHee 3HauyeHMe Mo To4YKe BbI6OpKM B
WHTepBaJsie BpeMeHn, COoTBeTCTBYoWaa dopMa curHana cnekrpa otobpa)kaeTcs 3e/ieHbIM LBETOM.
CpenHee BpeMsi: YCTaHOBUTE KOMMYECTBO pa3 pacyeTa cpefHero 3HadveHus. Korga cpegHuidi cnekTp
BKJ/IIOYEH, KOSIMYEeCTBO pa3 MOXHO YCTaHOBUTb B AmanasoHe 2,4,8,16,32,64,128,256,512. Yem 6onblie
uncno, Tem bonee NnaBHbIM ByAeT YCpeAHEHHbIN CMEKTP.
B. -YpaepxaHuve MakcuMmyMma: ¢dopMa CUrHana cnektpa oTtobpaxkaeT MaKCMManbHOE 3HayeHue
cpeAn JaHHbIX MHOrOKpaTHOM BbIGOpPKM, a COOTBEeTCTBylOWas dopMa CuUrHana crnektpa oTobpaxaeTcs
CUHWUM LBETOM.
r. - YaepxaHue MMHMMYyMa: dopMa cMrHana crnektpa otobpaxaeT MUHMMaIbHOE 3HaYeHne cpeamn
AAHHbIX MHOroKpaTHOM BbIGOpKM, a CcOOTBeTCTBYWAa dopMa curHana crnekTpa oTobpaxaeTca cepbiM
LBETOM.
Bo Bcex cnocobax obHapyxeHus 4OCTYMHbI Cleayrowme pexmnmbol Todkm otbopa npob ans BbluMCAEHUS:

a. |OFF:| Bblk1t0UnTb O6HapyxeHus

6. +Peak|: Bbibop No MakcMMasnibHOMY 3HAYEHUIO B AManasoHe Kaxxaok Toukn otbopa npob.

B. '-Peak| - Bbibop N0 MMHMMaNbHOMY 3HAYEHUIO B AManasoHe Kaxaon Touku ot6opa npob.

r. Sample| - UHTepBan: Bbibop no 3HauyeHUto BbIGOPKM B OAHOM M TOM XXe& BPEMEHHOM MHTepBarse.
. IAverage] - Bbi6op no cpefHeMy 3HaueHuIo B Npeaenax Kaxzaol ToUku oTéopa npob.

Reset Track| npov3sBoanT 06HOBMEHME AaHHbIX CMEXEHUS KaxXaoro cnekrpa
MpumMmeuaHue:B pexuMe obHapyXKeHUa AonxkeH oTobpaxaTbcs cnes obHapyXeHus

(8) NHcTpyMeHT BIMN® paccTaHOBKa MapKepoB cnekTpa , BKiaaka

Ona o6o3HaveHmnsa ToUeK B cnekTpe n oTobpaxeHns 3HauYeHUst 4acToTbl M HANpPSXXEHUS. PeXXnM MapKUpPOBKHK
yCTaHaB/MBAaETCS KakK:

BbIKJTHOYEH,
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aBTOMaTU4YeCcKun,

NOpOroBbIi,

PY4YHOWN.

a. |OFF| - BbIKJI: BbIK1OUYNTL QYHKLMIO PAaCCTaHOBKN Mapkepos. Hactporika no ymonyaHuio OFF.
6. [Auto| ABTOMaTM4yeckasa pacCTaHOBKa MapKepoB.

e |Mark Src Bbi6op nctouyHnka Mapkepa: Boibepute BONHY cnekTpa B KayecTBe UCTOYHMKA MapKkepa ,
A1 KOTOPOro BbINOMHAOTCS cneayuime ycnosms obHapyxXeHns mapkepa:

- peasnbHoe BpeMs

- yCpeAaHeHue:

- yaepxXaHue makcuMyMma MaxHold|

- yAep)XaHue MMUHUMYMa
NMpuMevyaHue: HeakTnBHas MapKkMpoBKa MO yMOA4YaHWUO oTobpakaeTcs cepbiM LBETOM.

e |Max Points CueTumk MapKepoB: yCTaHOBWUTE KOMYECTBO MapKepoB , KOTOpble 6yAyT OTMeueHbl,

AvanasoH MoxeT 6biTb ycTaHoBneH ot 1 o 50.

o Tabnuua mapkepos: OTobpaxkeHne nHdopMaumm 0 TEKYLLEN TOYKe MapKepa, BKK4as
HOMep TOYKM, YACTOTYy W HaMNpsKeHue, KOTopble MOXHO BKJIOYUTb MW BbIKKOYNTb, COCTOSSHUE MO
yMmondaHunio OFF BbIK/IHOYEHO.

B. ThreShold - YcraHoBka MapkepoB No nopory.

e |Mark Src Bbi6op uctouHnka Mapkepa: BbibepuTe BOSHY CnekTpa B KauyecTBe MCTOYHMKA Mapkepa ,
OJ151 KOTOPOro BbINOJIHAKTCA cneaytoume ycnosmns obHapyxXXeHns mapkepa:

" peantroe spems |[RealTime |

- ycpeAaHeHwue:

- yaepxaHue makcuMmyma MaxHold|,

- yAep)XaHue MUHUMYyMa
MpuMmeyaHue: HeakTnBHas MapKMpoBKa Mo yMoa4YaHUO oTobpa)kaeTcsi CcepbiM LIBETOM.

- MoporoBoe 3Ha4yeHue: YCTAaHOBUTE MOPOroBoe 3HayeHwe, KoTopoe byaer
NCNONb30BaTbCS B Ka4yeCTBE YC/I0BMSA CPaBHEHWS, M OTMETbTE, Te€ 3HauyeHWus, NpeBbllakwme noporosoe
3Ha4yeHWe N MeHbLUE NMOPOroBOro 3Ha4YeHus.

o Cnucok mapkepoB: OTobpaxeHue mHdopmaumm B TabnuuHoi opMe 0 TeKywen Touke
Mapkepa, BKJlO4as HOMep TOYKM, 4acTOTy M HanpsXeHue. PexXmMm MOXHO MOXHO BKIOUMTE ON wuau
BbikNtounTb OFF , coCcTOssHME NO YMOYaHMIO BbIK/THOYEHO.

r. PYUYHON pPEXUM: WCMONb3yHTe MHOrOMYHKLUMOHaNbHbIA perynstop MULTIPURPOSE| ans
nepeMeLLeHns Mapkepa B NMPOM3BOJIbHYIO TOYKY.

. Bbibop nctouHnka mapkepa: BbibepuTe BOSIHY CreKkTpa B KayeCTBE UCTOYHMKA Mapkepa ,

and KOTOpOFO BbINOJTHAKTCA cnegyruime YCﬂOBVlﬂ 06Hapy>KeHV|F| MapKepa:
O eanroe spemn  RealTime
- ycpeaHeHue:
- yaepXaHue makcuMmyMma MaxHold|,
- yOepXaHue MUHMMyMa
MNpuMmeyaHme: HeakTMBHas MapKMpoBKa MO YMOMYaHMIO 0TOBPaXaeTcs CepbiM LIBETOM

. |Mark to Peak| Mk mapkepa: OTMeTbTE NMKOBOE 3HAYEHME TOKa HENOCPEeACTBEHHO.
¢ Next Peak

(9) Bo3BpaT K npeaBapuUTeNibHbIM MOSIb30BaTE/IbCKMUM HACTPOMKaM, BKaaKa |User Presets|
N3MeHnTCs pexmnm oTobpaxeHMs Ha MOSIHO3KPaHHbIA MO yMondaHutio. OcTasibHble HacCTPOMKM OCTalTCs
HEeNU3MEeHHbIMN.

MpuMevaHume: VickaxeHusa BMNO .Mpu ncnoneszosaHuu BM® , curHanbl ¢ KOMAOHEHTAMWU MOCTOSIHHOIO
TOKa MM OTK/IOHEHUSIMW MOIYT BbI3blBaTb OWMOKN MM OTK/IOHEHUS B KOMMOHeHTax dopMbl curHana bMo.
YT06bl YMEHbLWWUTb COCTaBAALWY MNOCTOAHHOIO TOKA, KaHasi MOXHO HacTpOUTb Ha pasBA3Ky Mo
nepeMeHHoMy TOKYy ( CM Bblwe).YTO6bl YMEHbLLWWUTb CAYy4YalHbIX LWYM W 4YacTOTHble COCTaBasiowme
Ha/I0XXEeHNS NMOBTOPSAOLWUNXCA AN OAUHOYHbBIX MMMYNbCOB, NOb30BaTeNb MOXET YyCTaHOBUTb pexunm cbopa
AaHHbIX ocumnnorpada Ha ycpeaHeHHbI pexuM cbopa aaHHbIX ( CM Bblwe).

8.10.3 Jlornueckue onepauummu

Jlornyeckune onepauny no3BOMAAKT OCYLLECTBUTb NpoBeAeHMe MOTOYEYHbIX NIOrnM4yecknx BbIYNMCNEHUN C
HanpaXeHnaMmm CMrHazioB yKkasaHHOro NCTo4YHMKa m 0To6pa>|<eHV|e pe3ynbTaToB.
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Ana nepexofa K BbIMOJIHEHWUIO JIOTUYECKUX Onepaumii WUCNoNb3yWTe KHOMKY , Ahanee

MHOFO(YHKUMOHANbHbIM perynsTopoM ||MULTIPURPOSE|| BbibepeTte Bknaaky [TYPE| , panee Bknaaky

nornyeckux |Logic
[Ons nepexoAa BO BKAZIKM MEHKO HACTPOMKU UCNOSIb3YNTE KHOMKMK

(1) Bbi6op OrMyeckoro BbipaxeHus:

a. «M>» BbinonHeHWe normyeckonm onepaumm «M» paspeweHo ANns KaxKaoh TOYKU UCTOYHMKA 1 wm
WUCTOYHMKa 2.

6. @ «UJTN>» -BbinonHeHne normyeckon onepaumn «UJIN» paspelieHo Ans KaXX4om TOYKM MCTOYHMKA
1 nnn ncTo4vHmka 2.

B. m «HE» :BbinonHeHMe nornyeckon onepaunn «HE» paspelweHo ans KaXxaom TOUYKM UCTOYHMKA 1,
€CNIN UCTOYHUK 2 B 3TOT MOMeEHT «0».

r. «ncknovawowee WMAN» -:BbinonHeHne normndeckor onepauun «UCKITIOYAKOLWEE WITN»
pa3peLlleHo 419 KaXaol TOYKM UCTOYHMKA 1 M NCTOYHMKA 2.
(2) HasHaueHue KaHana UCTOYHMKa CUrHana no Bkiaake [Sourcel v Source 2| u3 |CH1/, [CH2 ;

Mpnbop npeacTaBnsieT CUrHasAbl UCTOYHMKOB B ABOMYHYI CUCTEMY M 3aTeM BbIMOJIHAET JSlornyeckoe
BbIpaXeHue ANsg KaXaoro UCToOYHMKa curHana. Bo BpeMda onepauumn, ecsin 3HayeHue Harnps>keHus curHana
KaHana 6onblle YyCTAHOBMEHHOrO MNOPOroBOro 3HayeHus 3Toro curHana ( cM Hwmxe T[lopor 1), TO
NCMONb3yeTCs nornyeckas «1», ecinm MeHblle, To normdecknin «0» Mcnonb3yeTcs vyeTbipe TMna 1orm4ecknx
onepauunmn, Kkak 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) PexxMM wnHBepCcUM -NO3BOMSAET WMHBEPTUMPOBATb (OPMY CUrHana JIorM4Yeckom onepaunu.
NHBepcnio MOXxHO BKNOUYNTL ON nnu Boikntounts OFF.

(3) YcraHoBka [Mopora 1- MHorogyHkunoHanbHbiM perynsatopom MULTIPURPOSE MOXHO
YCTaHOBWUTb 3HadeHusa lMopora 1. Koraa 3HadeHne HanpshXeHUs UCXOLAHOro KaHasna MpeBbllaeT 3HayeHue
Mopora 1, OHO MAeHTUDUNUNPYETCa KaK Normveckas «1», B NpOTUBHOM C/iydae 3To formdeckmin «0»,

(4) ThreShold2 lyctaHoBka MMopora 2 - MHOrodyHKUMOHANbHLIM perynstopom MULTIPURPOSE
MOXHO YCTaHOBWTb 3HadeHue nopora 2. Korga 3HayeHWe HanpshKeHUs MCXOAHOro KaHana npesblllaeT
3Ha4veHue Tllopora 2, OHO wuaeHTUdMUMPYETCA KakK Jforuvyeckas «1», B MNpPOTUMBHOM Clydyae — 3TO
nornyeckun «0».

8.10.4 Uudposoii punbtp

Ncnonb3oBaHne dyHKUMKM UMDPOBOro ¢unbTpa MO3BOMASET yAaNUTb HeXenaTeflbHble KOMMOHEHTHI
BXOAHOIro CUrHasna, HanpuMmep LWyM.

Boriagute B MeHO MaTeMaTU4YeCKMX onepaunmm , KHorMka , Bknaaka [TYPE , panee

MHOIO(YHKLMOHaNbHbLIM perynsTopoM [MULTIPURPOSE [sui6upaem Bknaaky undposoro ¢hunbTpa :
[ins nepexofa B MEHIO BO BKAAKWN MEHI0 HaCTPOIKN HaCTPOMKM UCMONb3YIHTE KHOMKM

(1) Tun undposoro GunbTpa

a. - Bbibop dunbTpa HU3KMX 4YacToT.Paspellaercsa nponyckaTtb TOSIbKO CUrHan, 4acroTa
NCTOYHMKA KOTOPOro HMXXE TEKYLLLEro BEPXHEro rnpejena 4acroThbl.

6. - Boibop dunbTpa BbiCOKMX YacToT.PaspellaeTcs npornyckaTb TOSIbKO CUrHaa C 4acToTow
BblLlEe TEKYLLEro HMXHEro rnpeaesna 4yacroTbl.

B. - Bbibop nonocosoro @uabTpa.PaspeliaeTca nponyckatb TOSIbKO CUrHas C 4acToOTOM
BblLUE TEKYLLEro HMXXHEro npeaesna 4actoTbl N HUXKE TEKYLLEero BepXHero npeaena 4acroThl.

A. Bbibop pexexkTopHOro ¢unbTpa.Paspellaerca nponyckaTb TO/IbKO CUrHaa C 4acToToWn

HMXXE TEKYLLEro HMXHEero npeaena 4actoTbl UK Bblle TEKYLLEro BEpXHEro npeaena 4acroThl.
(2) LowerLimit] YcTaHoBKa HMXHero npegena 4acrotbl duabTpa MHOroYHKLMOHANbHbIM PeryisaTopoM

||MULTIPURPOSE|| . MoxeT 6bITb YCTaHOB/IEH TONMLKO A1 MOJSI0OCOBOro UAM BbICOKOYACTOTHOro puabTpa.
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(3) UpperLimit YcTaHOBKa BepxHero npeaena 4actotbl puabTpa MHOFOMYHKUMOHANbHbLIM PerysiTopoM
||MULTIPURPOSE .ﬂMomeT ObITb YCTAHOBMNEH TONIbKO A/18 MOJIOCOBOr0 UM HU3KOYaCTOTHOro punbTpa

MpuMmeuaHue: [JuanasoH HACTPOMKM BEpPXHEro/HUXXHEro npenena 4acroTbl CBS3aH C TEKYLUMM BPEMEHEM
6a30BOM rOpU30HTaSIbHON pa3BepPTKU.

8.10.5 PacumpeHHble onepauum

MNMonb3oBaTesb MOXET CBOHBOAHO onpenensaTb paboTy KaxAoro CurHana BXOAHOrO KaHana, 4Tobbl
MoSy4YnmTb  passjiMdHble pe3ynbTaTbl MaTeMaTumyeckonm o6pabotkm ¢dopM curHana C  MNOMOLLbIO
OOMONIHUTENIbHbLIX BbIYUCAEHWIA NO 3aAaHHbIM MONb30BaTENEM CNOXHbIM ¢dopMynaMm M3 QYHKUWA-
ornepaTopos.

Borigute B MeHO MaTeMaTU4YeCKMX onepaumi , KHOMKa , Bknaaka [TYPE , panee

MHOFOMYHKLMOHANbHbIM PErynaTopom ||MULTIPURPOSE ||BbI6VIpaeM BK/1IaAKY paclMpeHHbIX onepauun ee

Advance |
[Ons nepexoda B MEHIO HACTPOMKM MUCMONb3YNTE KHOMKM
(1) COCTaBJ'IeHMe BbIUMCNNTENBHOW (POPMYbI.

OHO MOXeT 6bITb BKIOYEHO MK BbiktoveHo, aanee ON ,
Nanee MHOrodyHKLUMOHaNbHbIM perynstopoM |MULTIPURPOSE]| Bbi6upaem [Channel| , [Function| nnu

Operator| n3 Habopa QyHKUWIA , 3aTEM HaXMWUTE pPYy4Ky, 4YTOObl OTOOBpas3uMTb BCE MapaMeTpbl B CNMCKe
dOopMy bl B OTKPbIBLIEMCS OKHE .DTO NOKA3aHO Ha PUCYHKE HUXeE.
TRIGED M 20000ps : v D 000s |T @ /EDCAute 000V

= MEMNU

PucyHok 8.10.5

Mpu peaakTMpoBaHUK BbipaXeHus opMysibl NONb30BaTENb MOXET MCMOJ/Ib30BaTh BK/IAAKM
Delete | ynanutp,
Clear |, oumcTuTb,

Apply] npyMMeHUTb K COCTaBNEHHOMY BblpaxeHuto. [locne npuMeHeHUst BblpaXeHus ocuunnorpad
BbIMOJIHAET onepaunn B COOTBETCTBUM C popMysion n oTobparkaeT pesynbTrarT.
(2) UTorosasa dopmyna 6yaert cogepxaTtb:

a.CTpoka B OKHe , BblpaxxeHune , cocTosuwee M3 KaHana, GYHKUMW, NEepeMeHHOn u
onepaTtopa. [/IMHa BbipaXeHns He A0/XKHa npesBbiwaTb He 6onee 40 cMMBOOB.
Jonyctumbie 3Ha4yeHus:

6. Boibop kaHana, oH MOXeT BblbpaTb @, CH2|.
B. Boibop anrebpanyeckon dyHkumn. Boibop pyHKUMM Nokas3aH B Tabnnue Huxe
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Uma pyHkUMM

OnuncaHune

Log Bblumcnsiet norapudm BbibpaHHOro norapmdma.

Exp BblYnCisieT 3KCNOHEHTY BbIGPAaHHOIo0 MCTOYHMUKA

Sin BbluncnsieT 3Ha4yeHne cMHyca BbiIOpaHHOrO MCTOYHMKA

Cos BbluncnsieT 3HayeHne KOCMHyCca BbIBpaHHOIo NCTOYHUKA

Tan BbluMcnseT 3HayeHne TaHreHca BblIOpaHHOro NCTOYHMKA

Sqrt BbluncnsieT kBagpaTHbIN KOPEHb BbIGPAHHOI0 MCTOYHUKA

Intg Bbluncnaer nHrerpan BblI6paHHOro MCTOYHMKA

Diff Bboluncnsetr agunddepeHunan AWMCKPETHOro BpeMeHW BblGpaHHOro

MCTOYHUWKA

r. Boibop MaTeMaTtnyeckoro onepaunmn. Beibop onepaumn nokasaH B Tabnuue Huxe.
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Uma pyHkLMMN

OnuncaHune

+I-IXI+IA

ApudmeTryeckune onepaTopbl: CNOXEHWUE, BbIYNTAHUE, YMHOXEHME,
JeneHne, UHAEKC.

O)

Ckobka, OHa MCNONb3yeTcs ANs YBENMUYEHUSA ornepauuu npuopuTteT
B CKOBKaXx ,

<\ > ,>=<=s==5

OnepaTopbl OTHOLWIEHUSI: MeHblue, 60/blle, MEeHbLlE WM pPaBHO,
60/blUE UM paBHO, paBHO, HE PaBHO

I, &&

Jlormyeckne onepaTopbl: UK, U




9 AONOJIHUTEJIbHbIE ®YHKLUMNOHAJIbHbIE KJIABULUU

9.1 ABTOMaTMUecKas HacTpoika

KHonka [AUTO| Ha nepeaHein naHenu npubopa nNpeaHasHayeHa ANs  BKIAOYEHUA  PyHKUUK

aBTOMATUYECKOM HACTPOWMKM, MpM KOTOpPOW ocumsiorpad aBTOMaTUYeCKM HACTpouUT KoadhdUuneHT
OTK/IOHEHMUS, KO3 MDOUULMEHT pa3BEPTKM U PEXWUM 3amnyCcKa CUHXPOHM3AUMM B COOTBETCTBMWU C BXOAHbLIM
curHanom ans obecnedeHms onTMMasnbHOro otTobpaxeHns Gopmbl cMrHana.

ABTOMaTM4YecKas HacTpolKa NpuUMeHMMa TOJIbKO B C/leAyoWwmxX cayyasx:

a. ABToMaTM4yecKass HacTpolka noaxoAuT TOMbKO ANS MPOCTOro O4HOYACTOTHOrO curHana. [Ans BOJH
CNOXHOM KoMbuHaumm pobutbcsa apheKTUBHON aBTOMATUUYECKOM HAaCTPOMKM HEBO3MOXHO.

6. YactoTta namepsemoro curHana He meHee 20 'y, amnanTtyaa He MmeHee 20 MB pasmax; pabounii umkn
NMPsSIMOYroJibHOM BOJIHbI NpeBbiwaeT 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 HaxaTus KNaBuLLIKW 3aropaeTcs KpacHbIM CBET, 3TO cocTosiHMe STOP.

B pabouem cocTtositHum ocumnnorpad HenpepbiBHO perncrpupyer ¢opMy CuUrHana, a B BEPXHEN NEBOW
yactm aucnnes otobpaxaetrca AUTO >XentbiM LBETOM, @ B COCTOSSHMM OCTaHOBKM ocuunnorpad
npekpawaet cbop AaHHbIX, U B BEPXHEN YacTn 3KpaHa oTobpaxaetca Haanucb 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

BOCCTaHOBJIEHNSA 3aBOACKNX HACcTpoek npubopa .
3aBoackune HacTponkn undposoro ocumnnorpada cepmn AKUM 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 3HayeHus.

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. CoxpaHeHure npowsio bynet noackasaHo, Koraa
ycCreLHo. ocuunnorpamma, damnn

HaCTpOeK W AaHHble
AekoanposaHusa 6yayT
COXpaHeHbl YCMeLIHO.

Storage failed! C6o1h B xpaHeHuw. bynet otobpaxkeHo 3TO
coobuieHne, ecnm He
YAACTCS COXpPaHUTb popMy
curHana, dann HacTpoek U
AEeKOANPOBaAHME 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 CMrHasna u
daina HacTpoek He byayT

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 obHapyxeH. 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 pexxnme BMNO® 37a bynet otobpaxkeHo 3TO
FFT mode. dYyHKUMS 3anpeLleHa. coobuieHne, korga npwu

oTKpbITUM BIMN®, BXoae B
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3anncb CUrHana,
NpoXoXAeHn TeCTa U
OTKPbITUN LWNHbI

Function is disabled in
Record mode.

Mpw 3anncm cMrHanoBs 3Ta
dYHKUMS 3anpeLleHa.

3710 6yAeT noackasaHo Npu
nepeknioyYeHnn rny6uHsbi
XpaHeHUs nNpu 3anucu
curHana.

During recording, please
exit the recording!

NpaeT 3anncbk, NoXxanyncrta,
BblNAUTE U3 3anucum !

3710 6yaeT npeasioXXeHo npu
nepektoYeHnm
pacCLIMPEHHOrO OKHa B
peXuM 3arnncu curHana.

USB device detection
failed!

He yaanocb 06HapyxuTtb
USB-ycTpoiicTtBo !

bynet otobpaxkeHo 3TO
coobleHne npu
noakntoveHmn USB, owmnbke
naeHTudmkaumm USB n
OTKJTIOYEHUM MPU 3arpyske
dainna HacTpoek 4Yepe3 USB.

USB device removed.

USB-ycTpoiicTBo
M3BJIEYEHO.

Bynet otobpa)keHo 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
dyHKUKNA 3anpeLleHa.

OTO noAckaska NnosiBNseTcs
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 BbinonHeH
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
paclMpeHHO onepaumm
MATH.

IP address config
successfully.

IP-appec HacTpoeH
yCMeLHo.

3To noackaska nosiBnsieTcs ,
korpa IP-agpec 6ypet
YCMNEWHO HACTPOEH.

IP address config failure.

IP-agpec HacTpoeH He
yAanocs.

3TO nojackaska nosiBnseTcs ,
ecnu IP-agpec HacTpouUTb He
yAanochb.

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 DYHKLNU
OYUCTKWN AAHHbIX.

Clear data successfully.

JaHHble YCNELWHO yaaneHbl.

3To npomsongeT cpasy
nocsie 3aBepLIeHNs O4YNCTKM
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AaHHDbIX.

Clear user define OnpeneneHHbIn Byner  oTobpaxeHo aTo
successfully. rnonb3oBaTeneM napaMeTp | cooblieHue, Korga
yCnewHo yaasneH. onpeneneHHbIn
nosib30BaTEsNEM napameTp
6yner ounwieH
The system is shutting OcTaHOBKa CUCTEMDI 10 coobuweHne nosiBUTCS
down.. npw BbIK/TIOYEHUN
ocumnnorpada.
Invalid function at STOP! oTa dbyHKkunsa | bynet oTobpaxeHo 3TO
HeAEeNCTBUTESNbHA, Korga | coobueHune npu
OHa HaxOAUTCA B COCTOSIHMM | BKJIHOUEHMWU/BbIK/TIOUEHNU
cTon. pexunma Multi-Scopes ,
nepektoYeHnmn rny6uHbl
XpaHeHus n pexuma
Bblbopkn, dyHkumn XY B

cocTtossHun STOP

AutoSet completed.

ABTOMaTM4YecKasl HacTpoiika

910 coobuwieHne nosBuUTCH |,

3aBepLueHa. Koraa aBTOMaTM4yecKas
HacTpolKa oéyanet
3aBeplueHa.
Please open the BKIOYNTE OMNOPHbLIAN KaHas 3T0 coobuweHne nosBuUTCS
reference channel. npu Bblbope B KauyecTse

NCTOYHMKA HEOTKPbITOro
KaHana BO BpeMsl CO34aHus
wabnoHa B pexume
NPOX0XAEHWNS TecTa
Pass/Fail

Please press RUN/STOP Haxmmnte RUN/STOP, yTt0o6bl | [lpun MCNOSIb30BaHUN

to stop the operation OCTaHOBWUTb U3MepeHune MHOFO(YHKLMOHaNbHOM
NMOBOPOTHOM PY4KM
NOSIBUTCS 3Ta NOACKa3Ka A4
perynmpoBKu 3Ha4YeHuns
Bblbopa CerMeHTa 7
npocMoTpa YaCTOTHOro
CneKkTpa, COOTBETCTBYHOLWEro
MOMEHTY BPEMEHMU Ha
KackagHon kKpuson BlNO,
onepauusi OCyLlecTBNseTcs

TONIbKO B cocToAHUM STOP

Invalid parameter
entered!

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 KaHan 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 MaKCUMasnbHbI

aMMuT !

910 coobweHne nosaABUTCS,

npu nonbiTKe BBECTU
KOJIMYEeCTBO CMMBOJIOB B
NMEHU danna,
coaepxatliero dopmy
CUrHana xpaHeHus, dann
HaCTpoeK, AaHHble
AeKoamnpoBaHus )

npesbllaowee 12,

Not record yet!

HeTt 3anucu curHana!

3To coobuieHne nosaABUTCH,

npu BOCMNpON3BEAEHUMN
CcuUrHana 3anucaHHbIe
AaHHblE He éyayT

oB6HapyXeHbl U MNpou3onaeT
OCTaHOBKa U3MepeHMs.

No define parameter Het 3aflaHHOro | 2710 cooblweHne nosSABUTCS,

please select user define | nonb3oBaTenem napaMeTpa | Korga 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
OTKNTIOYEHUN ynpaBndouwero

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 , ecau npwm
BbI30BE 3TaJIOHHOr0 CUrHasna
M CNMCOK BbI30BOB MYCT.

Function is disabled in
ROLL mode.

B pexunme ROLL 3Ta
dyHKUNS 3anpeLleHa.

3To coobuieHne nosBuUTCH,

Korga npwm nonbiTKe
BKJIIOUEHUMU pacwnpeHmns
BpeEMeHHOW pa3sepTku, XY,
COXpaHeHus dhopmbl
curHana, 3anmcm  dopMbl
curHana, NPOXOXAEHNS
Tecta WM MaTeMaTUyecKkux
BbIYNCNEHUN B pexunme
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 pexumme DHCP paHHbIi | 2TO cooblieHne nosiBUTCSH,
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! ABTOKannbposka He | DTo coobleHne nosiBUTCS,
BbINOJ/IHEHaA. €Ccn  aBTOKanMbpoBKa He
BbINOJIHEHA.
Self calibration success. ABTOKannbpoBsKa npowna | 2DTo coobueHMe nosBUTCH,
yCMELHO. ecnm aBTOKanMbpoBKa
BbINOJIHEHA YCMELHOo
Record function exit! BoingnTte us 3anucu. OT0 coobuweHne nossBUTCS

npw Haxatum KJ1aBULLN
RUN/STOP Bo BpeMs 3anucu

CUrHana nnu npwu
3aBepLIEHUN 3anuncu.
Record finish. 3anucb 3aBepLueHa. 3To coobuieHne nosABUTCS

npu HaXxaTum KJaBuLLN
RUN/STOP Bo BpeMs 3anucu

CUrHana nnu npwm
3aBepLleHnmn 3anmcum
Cursor is disabled in FFT B pexume BMNo | S1otT 3anpoc oéyanet
mode Please use MCnosib30BaHme 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 coobueHne 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
NpoOXoXxaeHue 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 aTol rnaee onucbiBatoTca Hambonee 4acTo BCTpevaeMble Hernonagke npu paboTte ocuunnorpada ,
NOpsAOK AENCTBUIA B KaXKAOM Cnyyae npuBeaeH HUXe.

(1) nMpm Ha>kaTm KHOMOK Ha ocumanorpade otobparkaerca nNycrom 3KpaH.

a. MNMpoBepbTe, NPaBUIbHO NN MOAKJIOYEHO NMUTAHME, NCMPaBeH Nn 610K NUTaHKS.

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 ponkHO 6bIThb 3BYyKa LWeNKaHbs pese.

B. ECnm cnblweH 3BYK pene, 3TO 03Ha4aeT, 4To ocumanorpad 3anyckaeTcs HOpMasnbHO.

MonpobyiTe BbLINONHWUTL Criefylowme AeNcTBus: HaxmuTe knasuwy DEFAULT, 3atem Haxmute F1.
Ecnn yCcTpoincTBO BEPHETCS B HOpMasibHOE COCTOSIHME, 3TO O3Ha4aeT, YTO SSPKOCTb MNOACBETKM YCTaHOBJ/IEHa
C/INLLKOM HWU3KOW.

r. Mocne BbINOSIHEHUSA BbilleyKa3aHHbIX AENCTBUIA nepe3anycrtute ocunanorpad.

4. Ecnn npnbop no-npexHemy He paboTaeT, obpaTmTech K [ocTaBLUKKY.
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(2) Mocne nonyyeHnss cMrHana ocyuanorpaMmMma He oTob6pa)kaeTcsa Ha 3KpaHe.

a. NpoBepbTe, NpaBUAbLHO K noakntoyeH nopT BNC.

6. MNMpoBepbTe, BKAKYUICA 1M KaHa/ BbiBOAA CUrHana.

B. [lpoBepbTe, BKAKUYUACA 1M KaHan BXOAHOro curHana.

r. [lpoBepbTe, HET SIN CMELWEHMS YacTOTbl B CUrHase NCTOYHMKA MHpOpMaLnu.

4. OTKNoUnTE BXOAHOW CUrHas, npoBepbTe, HaxoauTcs nn 6a3oBas NNMHUA B AnanasoHe 3KpaHa (ecnum
HET, BbINOJIHUTE aBTOKannb poBKy ).

e. Ecnn npnbop no-npexHemy He paboTaeT, obpaTuTech K [MOCTaBLUUKY.

(3) MW3MepeHHOe 3HayeHMe aMIIMTYAbl Hanps)xeHusa B 10 pas 6osblie WAM MeHbLue
dakTnyeckoro 3HaudeHus: ybeautecb, UTO HacTporka kKoadduuMeHTa 3aTyXxaHus LWyna KaHana
COOTBETCTBYET KO3 DMUMEHTY 3aTyxXaHMUs NCMOJIb3YEMOrO Lyna.

(4) Ocumnnorpamma otobparkaercsi, HO He ctabunbHO.

a. lpoBepbTe WCTOYHWK 3anycCka B MeHK 3anycka u ybeamTtecb, 4TO OH COOTBETCTBYET BXOAHOMY
KaHany dakTuyeckoro cmrHana.

6. T[lpoBepbTe TUM 3anycka CUHXpOHM3auuMu: O6WMIA CUrHan p[onXKeH WUCNonbL30BaTb 3anyck
cuHxpoHusauum EDGE - Mo dpoHTy. OcuunnorpamMMa MOXeT cTabunbHO 0To6paxaTbCsi TOMbKO Mpwu
NCNO/b30BaHUM NPaBUIbHOIO TUMa 3anycka.

B. MI3MeHUTe HaCTpOWMKY CBSA3U CUHXPOHM3AUUM Ha BbICOKOYACTOTHYIO W/N HWU3KOYACTOTHYIO, 4TO6bI
OThOUNBTPOBaTb BbICOKOYACTOTHbLIN UM HU3KOYACTOTHbIW LWYM, MELaoLWwmin 3anyCckKy CUHXpPOHU3aLUNK.

(5) MNocne HaxaTusa He ofoﬁpaméeTca nHAMKauma nocne HaxaTtmsa kHornku [RUN/STOP

a. [lpoBepbTe, ycCTaHoOB/EH U pexumMm Ha naHenu 3anycka (TRIGGER) Normal uvnu Single
(HopManbHbIf nnm OQMHOYHBIN), U HE MPEBLIWAET JIN YPOBEHb 3anycka AmMana3oH gopMbl cMrHana.

6. Ecnn oHO npeBblwaeT, yCTaHOBUTE CPeAHMI YpPOBEHb 3anycka CUMHXPOHW3auMu MM yCTaHOBUTE
pexuM 3anycka CMHXpoHu3auum Ha AUTO
B. MNocne HaxaTtusa kHonka AUTO MOXHO aBTOMaTMUYECKM 3aBEPLUNTL BbllleyKa3aHHY HAaCTpPOMKY.

(6) O6HoBneHune popMbl CUrHasia NPOUCXOAUT OUEHb MEAJIEHHO.

a. MNMpoBepbTe, ABAseTca nn metog cbopa aaHHbIX Average times (cpegHuM nnm 60nbWKUM).

6. MpoBepbTe, 3HaueHne BpeMeHn 3aaepxkn Holdoff.

B. MpoBepbTe, WUCMNOAb3YEeTCS M OAMHOYHbLIA 3anyCK CUMHXPOHM3aUMW W TeKylas HacTpoMka MMeeT
MeANIEHHYIO LWKany pa3BepPTKU.

r. BblleynoMsiHyTble napaMeTpbl NPUMBOAAT K MeasieHHOMY O6HOBNEHWIO curHana. PekomeHpyeTcs
BOCCT@HOBWUTb 3aBOACKME HACTPOMKkU. dopMa BOJSIHbI MOXET 6biTb 06HOBNIEHA B OObIYHOM pexuMe.
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11 TEXHUYECKOE OBCJ/1Y)>KXUBAHUE

OnucaHHble HMXe onepaumu LOSKHbI BbIMNOSHATLCS KBaJ'IVICbVILI,VIDOBaHHbIM nonb3osarteneMm. Bo
nsbexaHune nopa>xeHuna >sNeKTpu4eckKMM TOKOM He BbIMOJIHANTE HUKAKNX onepaLlel, KpoMe TeX, 4TO
YKa3aHbl B HACcToAWweM onnmcaHunn.

11.1 Bbi60op HanpsA)XxeHUa NUTaroLen cetTm

Ocumnnorpad paccumtaH Ha paboTy OT ceTu c HanpsbkeHme ot 100B po 240B, c uvacrtoTtomn
nuTarowen cetn 47-63 I'y. MNMepekntoyeHe OT 0AHOM0 CETEBOrO HaMpPSXEeHUst K ApYroMy OCyL,eCcTBASIETCA
aBTOMaTU4eCKM.

11.2 Yxoa 3a BHeWHEW NOBEPXHOCTbIO ocuuiorpada.

Ona unctkn ocumnnorpada, WUCNofb3yhuTe MArKytd TKaHb CMOYEHHYK ChMpPTOM WAM  BOAOWA.
ObeperariTte ocumnnorpad oT nonagaHus Ha kopnyc 6eH3MHa, Tonyona, KCcuiona, aueToHa nnam nogobHbIX
pacTBopuTenen. He ncnonb3ynte abpasme Ana YNCTKM 3arpsA3HEHHbIX MOBEPXHOCTEN ocumnnorpada.

12 NMPABUJIA XPAHEHUA

12.1 KpaTtkoBpeMeHHOe XpaHeHue
Mpnbop aonyckaeT KpaTKOBpeMeHHoe (rapaHTUMHOE) XpaHeHWe B KanuTasbHOM He OoTanjMBaeMoM
N oTanJMBaeMoM XpaHWIULWax B yCNOBUAX:
e [ON4 He OTanAMBaeMOro XpaHwnuwa:
TeMnepaTypa Bo3ayxa oT - 10°C go + 70°C;

OTHOCKTENbHAA BAaXXHOCTb Bo3ayxa Ao 70% npu Temnepatype +35°C mn Huxe 6e3 KoHAeHcauuu
BNaru,

° Ana oTaninBaeMoro XpaHunuiia:
TeMnepaTypa Bo3ayxa oT +0°C go +50°C;

OTHOCUTENbHas BAaXHOCTb Bo3ayxa A0 80% npu TemnepaTtype +35°C n Huxe 6e3 koHaeHcauum
BNaru.

CpOK KpaTKOBPEMEHHOIO XpaHeHuns Ao 12 Mecsaues.

12.2 AnuTenbHoOe XpaHeHue

OnutenbHoe xpaHeHne npubopa OCywecTBNAeTCS B KanuTasibHOM OTanjMBaeMOM XpaHwuwe B
yCNoBUSX:

e TeMmnepaTypa Bo3gyxa oT -20°C go +70°C;

e OTHOCUTENbHas BAaXxHoCTb Bo3gyxa A0 80% npu Temnepatype +70°C mn Huxe 6e3

KOHAEeHcauunmn Bnaru.

Cpok xpaHeHus npubopa 10 nerT.

B TeueHne cpoka xpaHeHus Npnbop Heo6XOAMMO BKJIHOYATb B CETb HE peXe O4HOro pasa B rog Ans
npoBepkn paboToCcrnocobHOCTH.

Ha nepuoa AAMTENbHOro XpaHeHMs W TPaHCMOPTUMPOBaHUS  Mpou3BoAUTCA  obs3aTesibHa
KoHcepBaumsa npubopa.
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13 TFAPAHTUMHBIE OBA3ATEJ/IbCTBA

N3roToBuTEeNnb rapaHTUpyeT COOTBETCTBME MapaMeTpoB Npubopa AaHHbLIM, M3JIOXKEHHbLIM B pa3aene
«TexHNYecKne xapakTepucTuku» npu ycnosun cobnogeHns noTpebutenemM npaBwua  3KCnyaTaumu,
TEXHNYECKOro 06CNy)XMBaHMS U XpaHEHUS, YKa3aHHbIX B HAacTosILEM PyKOBOACTBeE.

[@apaHTUIAHbLIA CPOK yKa3aH Ha cahTe www.prist.ru n MoxeT 6bITb MU3MEHEH MO YC/IOBUSIM B3aUMHOMN
[OroBOPEHHOCTM!.

CpenHuii cpok cnyxbbl (He meHee) 5 ner.

N3rotoBurenb:

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 obwectBo «Mpubopel, Cepauc, Toproens» (AO «MpuCT»)
111141, r. MockBa, yn. NnexaHosa 15A

Ten.: (495) 777-55-91 (MHOrokaHanbHbIN)

DneKkTpoHHas noyTa prist@prist.ru

URL: www.prist.ru
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