ApxaHrensck (8182)63-90-72
AcTaHa +7(7172)727-132
benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnaameocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
/BaHoBO (4932)77-34-06
Wxesck (3412)26-03-58
KasaHb (843)206-01-48

2 kaHana. Monoca nponyckaHus - 100 MIy. Yactota guckpetusaumm - 1 'ebib/c (500 MebI6/c Ha kaHan). Makc.
namatb - 10 M Ha kaxabin kaHan. BxogHon nmnegaxc: 1 MOm. KypcopHble namepenust. 20 aBTonsamepenuns. Matem.
WHTepnonaTop: nuHenHbld, Sin(x)/X. YcpegHenue. [vkoBbin petektop. XpaHenue: 15
ocuunnorpamm. Mokagposblin peructpatop (1000 kagpos). MHTepdenc: USB-host, USB-device, VGA. ucnnen: 20
cm, usetHoi, TFT, 800 x 600. becnnatHoe (B komnnekTe nocTasku) nporpammHoe obecneyveHne DSO Soft u DSO-
Reader Light ¢ paciumperHon o6paboTkom curHana, BkmoYas unbTpaLmio; nporpaMmHoe npopexuisanue; bro (10
TUNOB OKOH); 3 TMNa NepcucTeHLun; coxpaHerne B oopmatbl AUL, *bmp, *wmf *emf; maclutabupoBaHue; HacTpoiky
LiBETOBbIX CXEM; KypCOpHble 1 aBTouamepeHus. Bec: 1,82 kr. Pasmepbl: 340 x 155 x 70 mm.

yHkummn.  Brod

Mo Bonpocam npoAax u noaaepxku odbpallanTech:

KanuHuhrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04

Tivneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropog (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHs3a (8412)22-31-16

Mepmb (342)205-81-47
Poctos-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
Cankr-Tetepbypr (812)309-46-40
Caparos (845)249-38-78

cauT: http://akkm.nt-rt.ru || an. noyra: amt@nt-rt.ru

ADS-2111MV Ocyunnozpach yugposot

©Howmep 8 Mocpeectpe CU: 49918-12
[apaHTUHBIN Cpok: 14 MecsLeB

—

Ol

CwmoneHck (4812)29-41-54
Coum (862)225-72-31
Crasponons (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yeha (347)229-48-12
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnaenb (4852)69-52-93

Cepusa ADS-2xx1M u ADS-2xxxMV - 310 nepsble LndpoBble ocumnorpadbl ¢ rnyouHon 3anucn 10
MUNSIMOHOB TOYEK Ha KaxAabli kaHan!!!

OpuruHanbHas Mogesb ABYXKaHanbHOro LMPPOBOro 3anoMUHAKOLWEro ocuyunnorpada, KOTopyr MOXHO OTHECTU K
MBpUaHbIM, TaK Kak KOHCTPYKUuMsi mpubopa HacTorbHas, HO HACTOMbKO Mriockas, K TOMYy e, npubop MoxeT
paboTaTb OT HaTapem, YTO 3TO CKopee rMbpuL HACTOMBHOTO U NOPTATUBHOIO (NEpeHOCHOro) npubopa. Bes cepus



ADS-2xx1M n ADS-2xx1MV — 310 nepB.ble LudpoBble ocuunnorpadbl ¢ rnybuHon 3anucu 10 MUNIMOHOB TOYeK Ha
Kaxabli kaHan. BctpoeHHoe onucaHue paboTbl ¢ npubopom — oTobpaxaeTcs Ha dkpaHe (HEBO3MOXHO NOTEPSTh
«PykoBOACTBO MO 3KCMyaraLum)».

Cuctema CUMHXpOHM3aUMM - 5 TUNOB 3anycka ((PPOHT, BMAEO, CKOPOCTb HapacTaHWs, ANMTENbHOCTb WMMYIbCa,
nooyepedHblit  3anyck). 20 aBTOMaTWYeCKMX BMOOB M3MepeHUn (MpeacTaBneHbl B Tabnuue  Huke).
Vmetotcs VGA BbIXog4 ANS BHELUHEr0 MOHUTOpA WNW Tenesu3opa. Hanuuue 3Toi BO3MOXHOCTW MPU HEBLICOKOW
LieHe npubopa HaunyyLwee peLleHne Ans npuMeHeHns B y4ebHOM npouecce.

[sa Buga becnnatHoro (B koMnnekTe noctasku) nporpammHoro obecnevenmns: DSO Soft n 6onee mowHoe - DSO-
Reader Light ¢ paciumperHon o6paboTkon curHana, Bkntoyas dunbTpaLmio; nporpaMmHoe npopexmsanue; bro (10

TUNOB OKOH); 3 TUNa NepcucTeHLumn; coxpaHenue B hopmatbl AUL, *bmp,
*wmf, *emf; MaclwTabnupoBaHue; HaCTPONKY LIBETOBbLIX CXEM; KYPCOPHbIE 1 aBTOU3MEPEHUS.

KOHCprKTI/IBHO ocu,Mnnorpacp peann3oBaH B 04€Hb TOHKOM MO COBPEMEHHbLIM MEPKaM Kopnyce (BCGFO 7 CM), nmeeTt

HebonbLLon Bec (Bcero 1,8 kr), yaobHYH0 KOHCTPYKLMIO HOXEK 415 ABYX NONOXEHWUNA NpuMmeHeHus.. LiBeTHon

XUOKOKPUCTAnNMYEeCKU aucnnes akpaHa umeet auaroHans 8" (20,3 cm) v paspeluenune 800 x 600 (65536 LpeToB).

OueHb pas3BuTas cucrema OTO6pa)KeHMFI M 3KpaHHOE MEHI0 AnA ynpasJieHNA |'|p|/|60p0M.

HeobblvHO peanu3oBaHo MecTo A5 6atapem - cHK3y. Pecypca 6atapemn JOCTaTO4HO A1 aBTOHOMHOM paboThl B

TeYeHne HEeCKOJIbKMX YacCoB.

XapakTeputcTuka
lMonoca nponyckaHus
KonunyecTBo kaHanos
Pexum
Makc. [uckpeTuaums
(pearnbHoe Bpems)
CBsi3b Mo BXoy
BxopaHon umnepaHc
YyeT ocnabneHus npobHMKoB
MakcumanbHoe BXxogHoe
HanpspkeHne
OrpaHnyeHne nonockl
nponyckaHms

Peructpaums

Bxon

|/|3OJ'II/IDOBaHHOCTb KaHarnoB

3agepxka Mexay kaHanamu
(TvnnyHoe)

[lana3oH 4acToTbl BbIGOPKY

VHTepnonsauus
ny6uHa 3anucu

MapameTpsl
FOPU30HTasIbHOM
CUCTEMbI

KoadhchmumeHT passepTku

MorpeLIHOCTb BPEMEHM
BbIGOPKM N BpEMEHU 3a[ePXKKM

MorpeLHOCTb M3MEPEHNS
nuTepsanos (DC~100 My)

MapameTpbl
BepTUKanbLHOK
CUCTEMbI

AL
BepTI/I KalibHOEe OTKIIOHEHWE

[InanasoH cmeLLeHns

lMonoca nponyckaHus ans

3HavyeHue
100 MI'y
2 + BHELUHWUI 3anyck
OBbIYHbI, NMKOBBIN JETEKTOP, YCPEAHEHNE

1 'ebib/cek (500 MBbIb/cek - 2 kaHana)

OTKPbITbIN, 3aKPbITbIN, 3eMNs
1 MQ£2% B napannens 10 n®+5 n®
1X, 10X, 100X, 1000X

400 Bn-n (DC + AC nuk-nuk)

20 My, nonHbIit AnanasoH

50 My: 100: 1
10 MIy: 40 : 1

150 nc

0.5 Bbib/cek ~ 1 'BbIG/Cek (0auH KaHan),
0.5 Bbib/cek ~ 500 Mebib/cek (aBa kaHana)
(sin x)/x

10 M Touek Ha KaxabIv kaHanl

2 He/pen ~ 100 c/gen, ¢ warom 1~2~5

100 ppm

OHOKpaTHbIA curHan: £(spems Boibopkyu + 100ppm x
n3MepeHHoe 3HayeHue + 0.6Hc)

ycpeaHeHue >16: £(Bpems Bbl6opku + 100ppm x
n3MepeHHoe 3HayeHue + 0.4Hc)

8 but

2 mB/nen ~ 10 B/pen

+1B (2 mB ~ 50 mB),

+10 B (100 mB ~ 1 B),

+100B(2B~10B)

100 My



3amepeHus

Cucrtema 3anycka

aHanoroesoro nepmnoan4eckoro

curHana
lMonoca nponyckaHus ans
OLHOKPAaTHOro curHana

Hu3ko4acToTHbIN Npeaen

Bpems HapacTtanus (60 MIy)
[MorpeLLHoCTb Ko3dh.yCuneHus
[MorpeLLHoCTb KO3dh.yCuneHus

(ycpenHeHus)
KypcopHble

ABTOMaTHYECKME

MatemaTuyeckue onepaunu
CoxpaHeHme BO BHYTPEHHIOHO

namsiTb
Ourypel [nana3soH
Iuccaxy Cagur ¢pa3

YacToTa (TUnn4HoE)

[MonHbI gnanasoH

=5 Il ( Ha BXofe, 3aKpbIThIn BXOA, -3dB)

<3,5 HC (TUnn4Hoe)

+3%

YcpeaHeHue no 16 peructpaumsm:

+(3% + 0.05 pen)

AV n AT mexgy Kypcopamu

Vpp, Vmax, Vmin, Vtop, Vbase, Vamp, Vavg, Vrms,
Overshoot, Preshoot, Freq, Period, Rise Time, Fall Time,
DelayA—B, DelayA—B , +Width, -Width, +Duty, -Duty
+ -5 FFT

15 ocuunnorpamm

[MonHbIN
13 rpagyca
1 k'L, NPSAMOYronbHOro cuUrHana

[nana3soH YPOBHA 3anycka

lorpellHOCTb YPOBHS 3anycka (TUnu4Has)

BnokupoBka ypoBHs 3anycka
ABTOMaTyeckas yctaHoBka ypoBHs 50%

(TvnnyHoe)

3anyck no poHTy

3anyck no AnUTENBHOCTY UMMYTbCa

3aI'IyCK no BuaeocurHany

3anyck Mo CKOPOCTW HapacTaHus

[MooyepeaHbIn 3anyck

BxogHown curHan =50 Iy

HaKmnoH
YyBCTBUTENBHOCTb

ycnosue 3anpycka

Anana3oH yCTaHOBOK
cuctema
Anana3oH CTPOK

ycnosue 3anycka

AnanasoH yCTaHOBOK
Pexum 3anyck ans kaHana
CH1
Pexum 3anyck ans kaHana
CH2

XapakTepucTuku 3HaueHe
BHYTpeHHuI 16 ieneHni OT LieHTpa akpaHa
EXT +600 mB
EXT/5 +3B
BHyTpeHHuI +0.3 geneHus
EXT +(40 MB + 6% OT yTaHoBN. 3Ha4eHus)
EXT/5 £(200mV +6% oT yTaHoBN. 3Ha4YEHNS)
100 Hc~10¢C

HapacTarLLMiA, cnaaatoLLuin

0.3 penenus

nonoXxuTenbHas NONSPHOCTb MMNYNbCa:
> < =

oTpULaTenbHas NoNspHOCTb UMMYIbCa:
> < =

24Hc~10cC

NTSC, PAL n SECAM

1-525 (NTSC) n 1-625 (PAL/SECAM)
nonoXxuTenbHas NONSPHOCTb MMNYNbCa:
> < =

oTpULaTenbHas NoNspHOCTb UMNYIbCa:
> < =

24Hc~10cC

Edge, Pulse, Video, Slope

Edge, Pulse, Video, Slope



OCHOBHbI€ TEXHMYECKME XapaKTepucTuku

Oucnnen

Twn gucnnes anaroHanb 8", XK, TFT matpuua
PaspeLenue ancnnes 800 (no ropusoHTanm) x 600 (N0 BepTMKanu) Touek
KonunyecTso LpeToB 65536 LBETOB

Bbixoa ans komneHcayuu I'IpOGHVIKa
BbixogHoe HanpskeHue (TunuyHoe) amnnutyga 5 B Ha Harpyske 6onble 1MQ.

YacToTa (TUnn4Hoe) MeaHap 1 kl'y
WUHTepdpeiic

[Ons ceasu ¢ MK USB 2.0

CoxpaHeHue USB (dpopmaTbl hainios *.bmp u *.bin)
Bbixoa VGA

Mogynb ogeH/HeroaeH BCTpoeHHbIi

MutaHue

HanpspkeHue 100 ~ 240 Badpch. AC, 50/60 'y, CAT Il
MoTpebnsiemas MOLWHOCTL <24 BT

npeaoxpaHnTenb 1A, T1un, 250 B

barapes nutanus (onums) 4000 MA4 /3.7 B

Macco-rabapuTHble napameTpbl

[abapuTHbIE pasmepbl 340 mm x 155 mm x 70 mm (O0*B*T)
Bec Okono 1.82 kr

labapuTHble pa3mepbl B ynakoBoyHoi Tape 220x110x430 mm

BEC B YNakoBOYHOW Tape 2,58 kr

CmaHOapmHas komniekmayus

ocyunnorpad Lumdgposon

ocuumnnorpacguyeckume Lynbl — 2 LT,

ceTeBon kabenb

USB kabenb ans nogkntoyenns k MK

PYKOBOACTBO MO AKCNyaTaLum (KpaTkasi MHCTPYKLMS)
lMporpammHoe obecneyeHne

o DSO-Reader Light MporpammHoe obecneyeHre Ans noptTatMeHbIX ocuyunnorpagos
o  DSO-Soft MporpammHoe obecneyeHne Ans nopTaTUBHLIX OCLMANOrpacdoB

o AULFConverter Konseptep dhaiinos hopmata USB Lab

MporpammHoe obecneyeHne B CTaHAAPTHON NOCTaBKE He MMEET (U3NYECKOTO HOCUTENS U MOXET BbiTb 3arpyxeHo
nocne npuobpeTeHnss 1 peructpauuu npubopa C yKasaHUEM €ro CepuiHoro Homepa. B crydyae yTpatbl
NporpaMMHoOro  obecreyeHnst ero 3arpyska OCYLLECTBRSETCA 3a [AOMonHMTENbHyl nnaty. [lporpamMmHoe
obecneyeHne MoxeT ObiTb MOCTABNEHO Ha (DU3NYECKOM HocuTene (KOMMaKT-aucKe). 3anucb NporpamMMHOro
obecrneyeHns Ha HoCUTENb (KOMMaKT-AMCK) 1 ero A0CTaBKa OCYLLECTBNSAIOTCS 3a AONOMHUTENBHYIO NNaTy.

,CIononHumeanaﬂ KoMninekmauyus

e aKkkymynstopHas 6atapes SDS-6atapes
e CyMKa ans nepeHockn SDS bag

e [IporpammHoe obecneyenne DSO-Reader Pro NporpammHoe obecnevyeHne Ans nopTaTuBHbIX

ocuunnorpados



Bbicmpoe npeobpa3zoeaHue Pypbe 8 ocyunnozpagax ADS-2xx1M(V)

lMpubop npegnaraet yetbipe dyHkuun okHa ana FFT (BI®): Rectangle, Hamming, Hanning n Blackman. Kaxgas
(OYHKUMS OKHa npednonaraeT KOMMPOMUCC MeXZy paspeLuaiolieit crnocobHOCTbI0 MO YacToTe W TOYHOCTHIO
onpegenexns amnnutygbl. OT NPUOPUTETOB U3MEPEHUS 1 XapaKTEPUCTUK UCTOYHUKA CUrHana 3aBUCMT, Kakoe OKHO
cnegyeT ucnonb3oBaTh. PekomeHaaumm ans soibopa okHa BI® npuseneHsb! B Tabnuue.

PekomeHpauum
CnMMMETPUYHbIE NepexoaHble NPoLecCh! Ui BbIBPOCHI,
Korga ypoBeHb curHana fo v nocne cobblitus
NPaKTU4EeCKN PaBHbI.
CuHycomaanbHble KonebaHus ¢ paBHbIMU aMNIUTyaamu
1 MOCTOSIHHOW YaCcTOTOMN.
LLInpoKONONOCHbI 6enbIN WyM C OTHOCUTENBHO
MeONEeHHO MEHSIOLLMMCS CNIEKTPOM.
CuHycomaanbHbIi, Neprognveckuii u y3kononocHbIN
Benbii wym.
AcMMeTpUYHbIE NEPEXOAHBIE MPOLECCHI UK BbIOPOCHI,
Kora ypoBeHb CurHana 4o v nocne cobbitus
3HAYNUTENBHO OTIIMYAKOTCA.

AnanoruyHo Hanning.

OpHovacToTHas hopma curHana, 4ns noucka rapMoHuK
BbICLUMX MOPSAKOB.

OkHO

Rectangle
(NpAMOYrosbHUK)

Hanning

Hamming

Blackman

Mpw ncnonb3osaHun B cneayeT npuaepxmBaThCs CreayoLLMX Npasun:

OcobeHHoCTH

MpekpacHoe paspeLleHue Mo
4acToTe W HanxyLiee paspelleHme
No amnnuTyae

Mo cpaBHeHuto ¢ Rectangle nyyie
TOYHOCTb MO YaCTOTE W XyXe No
amnnuTyge

Y XaMMUHra HecKosbKO nyuLue
paspeLLeHue no YacToTe, Yem y
XeHHUHra

Hamnquee paspeLlleHue no
amnnuTyae, Hanxyglee no Yyacrtote

1. CurHanbl, UMetLLMe COCTaBMSIOLLYI0 NMOCTOSHHOMO TOKa WKW CMELLEeHWe, MOryT CTaTb MPUYMHOW HEBEpHOW
amnnutygbl pesynetata FFT (BIMN®). [ns yMeHbLUEHMS BAUSHWUS MOCTOSHHOW COCTaBnstolen, Heobxoanmo
BKIIOYMTb CBSA3b N0 NEPEMEHHOMY TOKY (3aKpbITbli BXxOf, CBS3b AC).



2. [INS yMeHblLUEHWs BNNSHUS 6Enoro Lyma 1 noMex AMCKPeTU3aLyv Npu NepuoanYeckux curHanax, ucronb3ymte
PEXMM PerucTpaLui ocLmnnorpacta — ycpeaHeHue.

3. [ns otobpaxeHust Ha akpaHe pesynbtatoB FFT (BIN®) ¢ Bonbwmm AMHAMWUYECKUM OMana3oHOM UCMONb3yinTe
wkany dB. LLkana dB npwu BbIBOAE Ha 3KpaH UCMOSb3YET N0 BEPTUKANM TorapuMuyeckuii Macltab.

Ocuunnorpad, CTUpalOLWWii rpaHb MeXay NepeHOCHLIMU U HAaCTONbHLIMM MOAENSAMU

PaHee NpuHATO BbINO cunTaTh, YTO 3aKOHOAATENM Modbl B ocumnnorpadum ato Tektronix u Agilent Tec hnologies. A
BCE OCTarnbHble TOMbKO MOBTOPSIOT M OroHsoT. Ho netom 2011 roga crano £CHO, 4YTO 9TO OWMGOYHOE
nNpeAcTaBneHne. ATUM NETOM Ha PbIHKE M3MEPUTENBHON TEXHWKN MOSABUICS NPUHLMMNANBHO HOBBIN MO KOHCTPYKLMN
LUndhpoBoit 3anomuHatowwmin ocumnnorpad ADS-2061M, a 4yTb nosgHee u Best cepus, Bkntodas ADS- 206 1MV,
ADS-2111M, ADS-2111MV, ADS-2121M, ADS-2121MV, ADS-2221M 1 ADS-2221MV. Cepuio aTux ocuyunnorpados
CMEII0 MOXHO OTHECTY K TMOpUAHBIM, TaK Kak KOHCTPYKLMS npnbopa HacToNMbHas, HO HACTOMbKO MAOCKas, K TOMY Xe,
npnbop MoxeT paboTaTb 0T 6aTapew, YTO 3TO cKopee Mbpua HaCTONBHOTO U NOPTATUBHOMO Npubopa.

[ins atoro npubopa nocre ero perncTpawmum ¢ ykasaHuem CEepUMHOr0 HOMepa A0CTYNHO ANS 3arpy3Ki/NPOUTEHUS:

MporpammHoe obecneyeHne

e DSO-Reader Light MporpammHoe obecneyeHne an1s nopTaTuBHbIX ocumunnorpacdos Bepens:
1.0.2.5 [ata namenenus: 06.04.2015
e DSO-Reader Pro lNporpammHoe obecneveHne Ans nopTaTuBHbIX ocLunnorpados
Bepcus: 1.0.2.8 [ata nameHeHus: 06.04.2015
e DSO-Soft MporpammHoe obecneyeHne ans nOpTaTUBHBLIX ocumnnorpacos
Bepcust: 2.0.8.26 [ata namenenuns: 02.06.2015
e AULFConverter Koneptep ¢haiinos coopmata USB Lab
Bepcus: 1.0.4.4 [ata namenenus: 05.03.2014

NokymeHTaums

e ADS-2031/V_2061M/MV_207 1M/MV_2111M/MV_2121M/MV_2221M/MV_2322_2332 kpaTkasi MHCTPYKLMS
Pepakuus: 160212 [ata uamerenus: 03.03.2016

o ADS-2031/V_2061M/MV_2071M/MV_2111M/MV_2121M/MV_2221M/MV_2322_2332 pyKoBOACTBO MO
akcnnyatayum
BkntoyaeT meToauky nosepkn Pegakums: 150529 [ata namereHus: 03.03.2016



Kak npoBepuTtb Hann4yune 3asBNeHHOW MakCMManbHOMW rnyouHbl 3anncu (10 MUNNMOHOB TOYEK Ha
kaHan) B ocuunnorpadax cepuu ADS-2xxxM/ADS-2xxxMV

Bapuant 1.

MpocTo NOCMOTPETb pa3mep rmybuHbl 3anucy B cneumansHon 0bnacTi Ha paboyem OKHe.
Bapuanr 2.

MoxHO paccumnTaTth rnybuHy 3anMcu aBToMaTUYeCcky

1. Mogaaum Ha ocumnnorpad curHan ¢ reHepartopa B Buae MeaHapa ¢ yactoton 1 My,

2. HaxmeM kHonky "Auto" Ha ocuunnorpade 4ns nonyvyeHns yCTONYMBON KapTUHKM.

——————————— 0. 000ns 5 —————) TP T 1

}:500ns 53 Y /8. 000y ]

3nech 1 B AanbHelieM nyyle NpoBoaUTb paboTy B pexiumMe 0ToBpaxeHust curHana Toukamu (dots)

3. Haxxmute Ha kHonky ACQUIRE ans Bbl3oBa Ha akpaH OCHOBHOTO MEHI0 perucTpauuu. [lanee Haxvem
(YHKLMOHanbHY0 KHOMKY H2 ans nepexofa B pexum Boibopa pazmepa namsti u 3aTem yHKLMOHANbHYH KHOMKY
F5 ans seibopa pasmepa namsatt 10 MunnmoHoB Touek (10 M).

— 0.000ns 8 { 0.000ns

[ -8.00ny ]
—

4. OcTaHoBWM perucTpaumio curHana. [ins atoro Haxmute KHonky Run/Stop ocumnnorpada
5. PactsaHem ocuunnorpammy, Ytobbl YBUAETb PACCTOSHUE MEXAY TOUKaMM.

N3 PUCyHKa BUAHO, YTO pacCToAHKE MeXAY TOYKaMu COOTBETCTBYET OQHOMY [AAENEHUIO. npl/l pas3BepTke 1 Hc/pen,
TOYKK pacrnonararTca Yepes 1 HC.

6. [lanee yctaHoBWUM pa3BepTKy Takum 06pa3oM, YTOObI BECTb 3aXBaYeHHbI CUTHAs OKasasncs Ha akpaHe. B Halem



cryyae Hanbonee XopoLUO BUAEH BECH 3aXBaUEHHbIA CUrHan Npu passepTke - 5 mc/aen.

e 0.000ns 85 0.000ns

[ -8.00ny ] [ -8.00ny ]

B aTOM Cryyae 3axBayeHHbI CUrHan 3aHUMaeT 2 aenexus, T.e. ero annHa 10 mMc

7. Tenepb MOXHO paccuMTaTh CKOMbKO TOYEK MOMELLAETCS B 3apErMCTPUPOBAHHOM CUrHane. [1ns aToro ganHy
3anucaHHoro B namsTb curHana 10 MC fenum Ha pacCTosiHUE Mexay Toukamm - 1 Mc.

T.e, 10 mc/1 He = 10 MMNNIMOHOB TOYEK.

Takum 06pa3om, BUAHO, YTO 3asiBrieHHas MakcumarbHas rnybuHa sanucu ocuunnorpacgos cepun AWG
COOTBETCTBYET peanibHOCTH U cocTaBnseT 10 MUNSIMOHOB TOYEK.

Bapuanr 3.
PacuyeT rny6uHbl 3anucy Ha OCHOBe NPOrpaMMHOro obecneyeHms

1. Mogagum Ha Bxog ocumnnorpacda CHA curHan. Ha akpaHe ocuunnorpada yBuanm KapTUHKY aHanornyHyto
NPUBEAEHHON HIKE:

0.000ns

[ -8.00ny ]

2. Bcrasum B USB-nopT 3anomuHatoLee ycTponcTso. CoxpaHuM AaHHble Ha USB-ycTponcTBo. [Ins 3TOro Haxmem
kHonky COPY . lMpoueaypa coxpaHeHWs JaHHbIX MOXET 3aHSTb HECKOSTbKO CEeKYHA.

Bca ganbHenwas o6pa60T|<a JaHHbIX 6y,qu NPONCXoA4nTb Ha NEePCOHanbHOM KOMMNbIOTEPE
3.B nporpamme O6pa6OTKM COXPaHeHHbIX AaHHbIX OT ocu,vlnnorpa(ba Ha nepcoHanbHOM KOMMbOTEPE 0TKp017ITe

3aknagky File n ganee nyHkt Open. Bbibepute coxpaHeHHbI (ainn u noaTeepanTe BBOA HaxaTheM KnaBuLm
OTKpbIT.
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4. TaK KaK Lenblo AaHHON 3aaayn ABNSeTCs NOATBEPKAEHNE BO3MOXHOCTM COXPaHNTL Ha ocuunnorpade curHan ¢
rny6uHoi 3anuck 10 MunnmoHjd Touek, TO akTyanbHbIM CTAHOBUTCS NPEACTaBNEHUE CUrHana He B rpacpruyeckoi
copme, a B Buae Tabnuubl AaHHbIX. [1Ns npeacTaBnexns curHana B Buae Tabnuubl AaHHbIX HaxMeM Ha ukoHKy Data
Table:

5.Ha JKpaHe noABUTCA NpeactaBneHne AaHHbIX, NOMyYeHHbIX C ocuvlnnorpacba B BUAe Ta6J'II/ILI|bI (J'II/ICTbI c1no
2000)

fr— R——

6. MpokpyT1B NUCTBLI 40 KOHEYHOro (¢ Homepom 2000) MOXHO yBeauTbCs, YTO MakcumarbHas rmybuHa 3anucu
pocturaet 10 MnH. TOYeK Ha KaHan

Kak BbINONHWTL aBTOMaTUYECKYI0 KanuopoBKy ocuunnorpaca?

Mpouenypa aBTOMATUYECKON KannbpOoBKK (aBTOKaNMOPOBKY) NO3BOMSET NOBLICUTL TOYHOCTL OCLMANOrpada npu
W3MeHeHUM TeMnepaTypbl OKpyxatoLLei cpeabl. Mpoueaypy aBTokanMbpoBky HEOBXOAMMO NPUMEHUTD A5
LOCTVDKEHNS MaKCUManbHOM TOYHOCTU ocuunnorpada Npu U3MEHEHUN TeMNepaTypbl OKpyXatoLen cpeapl =5
rpagycos Llenbcus.

[1ns BbI30Ba NpoLeaypbl aBTOMATUYECKON KannbpoBku HaxxmuTe kHonky UTILITY, 3atem HaxxmuTe kHonky H1. [Janee
NOBOPOTHBIM PerynsaTopoM Bblbepute nyHKT MeHio Adjust. MeHI0 aBTOMaTUYECKIX HAaCTPOEK BKIKOYAeT creaytoLme
NYHKTbI:

o Self Cal - BbI30B NpoLeaypbl aBTOMATUYECKO KannbpoBKy;
o Default - BbI30B 3aBOACKMX HACTPOEK (HACTPOEK, 3aMMUCaHHbIX B NamsaTt npubopa).

[Mpoueaypa aBTOKaNMObPOBKK CrieaytoLLas:
1. Tepep 3anyckom aBTOKanMOPOBKM HEOHXOAMMO OTKIIIOUMTL NPOOHUKM N COeauHUTENbHbIE kKabenu oT

BXOAHbIX pa3beMOB ocLunsiorpada.
2. Haxmurte kHonky UTILITY.



HaxmuTe kHonky H1.

[MOBOPOTHBLIM perynsTopom Bblbepute anemeHT Adjust.

Haxmute kHonky H2. Ha akpaHe ocumnnorpada nosiButcs MHHOPMaLMOHHOE OKHO.

HaxmuTe kHonKy H2 ans 3anycka npoueaypbl aBTokanubposky unm obyto Apyryko KHOMKY, ecru
npoueaypy aBToOKanMbpoBKM BbINMOMHATL HE HaZO.

I

Mpu U3MeHeHUn ropusoHTanNbLHOW pa3BepPTKU Ha UM poBOM ocumnnorpade Ha pasHbIX
rOpU30OHTaNbHbIX pa3BepTkax HabnAaeTCA HENOHATHOE U3MeHEeHHUe (hOPMbI OZHOTO U TOTO Xe
CurHana, B Yem npodnema?

Ha camom aene HuKakoi npobnemsl HeT.

MPOCTO HYXHO Y4UTLIBATb, YTO Bbl paboTaeTe Ha LMPOBOM ocLmmorpade, KoTopblit OLMGpPOBLIBAET CUTHAM C
Pa3NNYHON YACTOTON AMCKPETM3ALMM B 3aBUCUMOCTY OT BblIGpPaHHOI FOPU30HTaMbHO Pa3BePTK, a 3aTeM
COeaMHSIET NIAaBHO NMHUEN (MHTepPronupyeT) oLMdpPOBaHHbIE TOYKM, BOCCTaHaBNMBas pearbHyto hopMy curHana.

[ins npumepa nNpeanonoxuM, YTo Bbl M3MepsieTe ceTeBoe HanpshxeHne YyactoTor 50 [y Ha passepTke 10 mc/gen ¢
vactoTon auckpeTtusaumum 20 kI (kSa/s).

OpauH nepuog curHana (20 mc), oumdpoBaHHbI B aToM pexxume, 20E-03(cek) * 20E03(1/cek) = 400 Touek. 3Toro
BNOJIHE JOCTATOYHO, YTOBbI KOPPEKTHO BOCCTAHOBUTL M MHTEPMONMPOBAThL CUHyconay Yactotom 50 My (T.e.
nepuogom 20 mc).

HopmaneHoe oTobpaxeHue npu passepTke 10 mc/gen: VckaxeHue chopMbl TOro xe curHana Ha passeptke 10 c/gen:
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Ha BTOpOM 3KpaHe pa3eepTka ycTaHoBMeHa B nonoxexue 10 c/gen, a yactoTa AMCKPETM3aLmMmn Ha Takon pasBepTke
nonyuunacs 20 Bbibopok B cekyHay (20 Sa/s). T.e. Ha oguH nepuog curHana 20 mc npuwrocs: 20E-03(cek) *
20(1/cek)=0,4 TOuKM. T.e. BOCCTAHOBUTb (MHTEPMONMPOBATL MO TOYKAM) CUHYCOMAY, UMES| MEHbLUE OHOMN TOYKM Ha
nepuog HEBO3MOXHO, NOITOMY Bbl MOMYYMUIM MeLlaHuHy (T.H. "aliasing” unm noxHele 4acToThbl), 06pa3oBaHHy0
BreHnaMU n3Mepsemoit YacTOTbl U YaCcTOTbl AUCKPETU3aLMN.

UT0oBbI KOPPEKTHO YCTaHaBNMBATL PEXMM cOopa AaHHbIX LMgpoBOro ocumnnorpada cneayeT npuaepxmeaTses
NPOCTOro NpaBwuna: YacToTa ANCKpPeT13aLmm JomkHa ObITb NO KpanHen mepe B 5-10 pas Bbille YaCcTOTbI CUrHana,
TOrAa y Bac He BydeT napafoKcoB, KOTOpble HabaaKTCA Ha BTOPOM 3KpaHe.

Bce 3710 kacaetcs ntoboro UypoBoro ocumnnorpada, 1 HuKak He CBSA3aHO HU C €ro TUMOM, Hi C NPOBHMKaMM.
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Kak 3anucatb ocuunniorpaMmmy Ha BHELWHKOKO namaTb?

CoxpaHeHme [@HHbIX HAa BHELIHU HOCUTETb.

1.

2.

o

HaxmuTe Ha naHenu ynpasneHus ocuunnorpacda KHonky «savey. Ha akpaHe npubopa ctaHeT JOCTYNHO
MEHI0 HAaCTPONKM COXPaHEHNS JaHHbIX.

KHonkoin «H5» BbIGepuTe MECTO XpaHEHNS «BHELLHWNY.

Knonkoin «H1» BbiGepuTe TMN AaHHBIX.

Wave - ®opmat coxpaHeHus - ocuunnorpaMma

Setting - opmaT COXpaHeHNs - yCTaHOBKM

Image - ®opmart coxpaHeHust - n3obpaxeHue

Record - Pexum nokaapoBoro peructparopa

KHonkon «H2» BbIGepUTE NCTOYHUK JaHHbIX.

KHonkon «H3» BbibepuTe 06beKT 1 BbIBOA.

Haxmute «H4» gng 3anycka coxpaHeHus. Ha akpaHe ocuunnorpadga 0TKpoeTCs OKHO, Npeafiararoiee
3apatb UMs hainna, B KOTOpbIA ByayT COXpaHeHbI JaHHbIe.

BpavyeHuem pykositku «Multipurpose» BbIBUPaOTCS Hy)XHbIE KNaBMLLIKM SKpaHHOW KraBuaTypbl. HaxaTtue Ha aTy
PYKOSTKY MPOWU3BOAMT BBOA BbiBpaHoro cumeora. Mocne 3agaHns UMeHu haiina, nepemMectuTe Kypcop Ha 3KpaHHY
KnasuLy «enter» 1 HaxmuTe. [laHHbIe 3anuLwyTca B yka3aHHbIv dhain. [lanee nx MoXHO NPOCMOTPETL C MOMOLLbI0
nporpammHoro obecneyenns DSO-Reader Pro.

Kakum 06pa3om MOXHO COXPaHWUTL AaHHbIe ocuunorpaMmmbl Ansa yteHus B Excel?

CraHgapTHO ocuunnorpad no3BonseT COXPaHUTb AaHHbIe Ha prielw namsTb B (hainax gopmatos *.bmp u *.bin.
[ins coxpaHeHWs faHHbIX ocLUnorpamMmbl Ans NocneayoLwero YTeHns B Excel MOXHO BOCNONb30BaTLHCA
nporpammoit DSO-Reader Light unu DSO-Reader Pro, koTopble COXpaHST AaHHbIE OCLMNNOrpaMmbl B
copmate AUL. [lanee nonyyeHHbIn dainn ¢ nomowysto nporpammel AULFConverter moxHo npeobpa3osath B
copmar *.csv, KOTopbIi YuTaeTcs nporpammon Excel. Mpumep MOXHO NOCMOTPETL B OMUCAHUM NPUIOXEHNS
AULFConverter, 3aknaaka "lMpumeHeHne".



MporpammHoe obecneyeHre MOXeT ObITb 3arpy)eHo nocne pernctpavuu npubopa ¢ ykasaHWem ero CepuiHoro
(3aBopcKoro) Homepa.

DSO-Reader Light MporpammHoe obecneyeHne ana noptTaTMBHbIX ocuunnorpacos
Mporpamma DSO-Reader Light cnyxut ans utenns, 06paboTkm 1 coxpaHeHus B dhaiin faHHbIX U3
LMhpOBbIX 3aMOMMHAOLLMX OCLMIriorpagos.

Bepcus: 1.0.2.5 [ata usmeHenus: 06.04.2015

[laHHoe nporpamMmHoe obecneyeHmne BKMIOYEHO B CTAHAAPTHYHO KOMMIEKTALMIO 1 MOXKET ObITb
3arpyxeHo ¢ cainTa 6e3 4ONONHUTENBHOM ONNaThl B TEYEHWE Cpoka Tex. noaaepxku npubopa’. Mo
OKOHYaHUM CPOKa Tex. MOAAEPXKKM - 32 JOMONMHUTENBHYKO NnaTy.

DSO-Reader Pro MporpammHoe obecneyeHue ans noptaTMBHbIX ocumnnorpacdos Nporpamma
DSO-Reader Pro npegHasHaveHa ans npogeccuoHanbHOro MCNosnb30BaHUs AaHHbIX M3MEPEHUS
(ocumunnorpamm) € LUMPOKUMI BO3MOXHOCTSIMW MaTeMaTnyeckorn 06paboTku pe3ynbTaToB U3MEPEHUI
W COXPaHEHNs AaHHbIX B hain 4ns NOPTaTUBHbIX LMGPOBLIX 3aNOMUHAOLLMX OCLMnnorpagoB cepuii
ADS-2xxx, ACK-2xxx, AOC-2xxx. Peanun3oBaHbl aBTOMaTU4YECKIE U3MEPEHUS, KYPCOPHbIE U3MEPEHUS
¢ 10 nonb30BaTeNbCKMMM METKaMM 115 UIBMEPEHWIA 1 HABUraLn, BOSMOXHOCTb Bbibopa
aHanu3upyemoro yyacTka ocuunnorpamMmbl 1 60nbLLOI BbIGOP BO3MOXHOCTEN 06paboTku
MOMYyYEHHOro CUrHana.

Bepcusa: 1.0.2.8 [lata nsmenenus: 06.04.2015

[laHHOE nporpaMMHoe 0BecneyeHme BKIOYEHO B AOMONHUTENBHYK KOMMNEKTALMIO U MOXET ObiTh
3arpyXeHo C caiTa nocne nokynku 3Toro NporpamMMHOro 06ecneyeHns.

DSO-Soft MporpammHoe obecneyeHne ana noptaTMBHbIX ocuunnorpacgos
DSO-Soft npeaHasHayeHo ans nogknodenns ocumnnorpacgos ACK-2034, ACK-2067, ACK-2167,
ACK-6022, AOC-2182, AOC-2282, a Takxe ocuunnorpaoB-mMynbTUMETPOB (B pexume ocuunmnorpada)
ACK-2018, ACK-2028, ACK-2068 n ACK-2108 k nepcoHansHomy komnbtotepy. Bepeus: 2.0.8.26 [laTa

namereHus: 02.06.2015

[laHHoe nporpaMmHoe obecreyeHmre BKIKOYEHO B CTAHAAPTHYIO KOMMNEKTALMIO 1 MOXET ObITb
3arpyxeHo ¢ canTa 6e3 JOMONHUTENBHOI ONMaThl B TEYEHWE CPOKa TeX. Noaaepku npubopa’. Mo
OKOHYaHWM CPOKa TeX. NOAAEPKKM - 38 JONONHUTENBHYIO NnaTy.

AULFConverter KonBeptep cdainos cpopmata USB Lab

Yrunurta AULFConverter npeaHasHayeHa ans nepegayv dannos gaqHeix B oopmarte AUL ( USB Lab)
Mexzay pasnuuHbiMu npunoxeHuam USB nabopatopum , a Takke 4ns npeobpasoBaHus atux annos

B TekcToBbIi hopmat CSV (Comma Separated Values) n B hopmat BonHoBbIX haitnos WAV.

Bepcus: 1.0.4.4 [lata nsmeHenuns: 05.03.2014
[laHHoe nporpaMmHoe 06ecneyeHmre BKMOYEHO B CTAHAAPTHYIO KOMMEKTALMIO M MOXET BbITb
3arpyeHo ¢ canta 6e3 JONoNHUTENbLHOI onnarbl.

1,ElaTy OKOHYaHMA CpoKa TeX. NoAaepPXKu Bawero np|/|6opa MOXXHO Y3HaTb MO KOHTAKTaM, yKa3aHHbIM HUXE.

Komnnexkmauyusi npubopa moxem bbimb usmeHeHa npoudgodumernem 6e3 npedynpexdeHus. Bee 3asi8neHHble (hyHKUUOHabHbIE
803MOXHOCMU ocmatomcs 6€3 U3MEHEHUL.

ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaaueocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bornorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
/BaHoBO (4932)77-34-06
Wxesck (3412)26-03-58
KasaHb (843)206-01-48

Mo Bonpocam npoAax u noaaepxku odpallanTech:

KanuHuhrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypek (4712)77-13-04

Tivneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropog (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16

Mepmb (342)205-81-47
Poctos-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
Cankr-Tetepbypr (812)309-46-40
Caparos (845)249-38-78

cauT: http://akkm.nt-rt.ru || an. noyra: amt@nt-rt.ru

CwmoneHck (4812)29-41-54
Coum (862)225-72-31
Crasponons (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yeha (347)229-48-12
YensabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnaenb (4852)69-52-93





