ApxaHrenbck (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
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 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
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

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

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

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

ADS-2121MV Ocyunnoezpach yugposot

2 kaHana. lNonoca nponyckanus - 100 MI'y. YactoTa guckpetusaumm - 2 Mebib/c (1 BbI6/c Ha kaHan). Makc. namsTb
- 10 M Ha kaxgbli kaHan. BxogHoi umneganc: 1 MOm. KypcopHble namepenns. 20 aBTousmepeHus. Matem.
yHkumn. BM® . WHtepnonatop: nuHemHbin, Sin(x)/x. YcpeoHenve. [MukoBbid deTekTop. XpaHeHue: 15
ocyunnorpamm. [Mokagposbin peructpatop (1000 kagpos). MHTepdpeirc: USB-host, USB-device, LAN, VGA.
[Oucnneit: 20 cm, ysetHon, TFT, 800 x 600. becnnatHoe (B koMnnekTe nocTasku) nporpammHoe obecneyveHne DSO
Soft 1 DSO-Reader Light ¢ pacwmpenHoit obpaboTkoit curHanma, BKMKYas UAbTPaLW; NporpamMmmHoe
npopexusanue; b (10 TMNoB okoH); 3 TMNa NnepcucTeHLMmn; coxpaHenue B hopmatbl AUL, *bmp,

*wmf, *emf; MacwTabupoBaHue; HaCTPOWKY LiBETOBbIX CXEM; KYPCOPHbIE M aBTou3MepeHus. Bec: 1,82 kr. Pasmeps!:
340 x 155 x 70 mm.

©Howmep 8 Mocpeectpe CU: 49918-12
[apaHTUAHbIA cpok: 14 MecsLeB

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

OpuruHanbHas Mogesnb ABYXKaHanbHOroO LMPOBOro 3anoMUHAIOWLEro ocuumniorpada, KOTopyr MOXHO OTHECTU K
MBpUaHBIM, TaK Kak KOHCTPYKUuMsi npubopa HacTorbHas, HO HACTOSbKO 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 ocuunnorpadsl ¢ rnybuHon 3anucu 10 MUNAMOHOB TOYeK Ha
Kaxabln KaHan. BcTtpoeHHoe onucaHue paboTbl ¢ npubopom — oTobpaxaeTca Ha 3kpaHe (HEBO3MOXHO NOTEPSTb
«PykoBOACTBO MO 3KCMyaraLum)».

Cuctema CHMHXpOHM3aUMM - 5 TUNoB 3anycka ((hPOHT, BUAEO, CKOPOCTb HapacTaHWsi, ANWUTENbHOCTb MMMYbCa,
nooyepedHblin  3anyck). 20 aBTOMaTWYeCKMX BMOOB M3MepeHun (MpeAcTaBneHbl B Tabnuue  HUke).
Vmetotcs VGA BbIXog4 ANS BHELUHEro MOHUTOpA WNW Tenesu3opa. Hanuuue 3Toi BO3MOXHOCTW MPU HEBLICOKOW
LieHe npubopa Hauny4Lwee peLleHne Ans npuMeHeHns B y4ebHOM npovecce.

[sa Buga becnnatHoro (B komnnekTe noctasku) nporpammHoro obecneyenmns: DSO Soft n 6onee mowHoe - DSO-
Reader Light ¢ pacwwupeHHon 06paboTkon curHana, BkmoYas unbTpaLmio; NPorpamMMHOE npopexmusanue; bro
(10 TMNOB OKOH); 3 TMNa NEPCUCTEHLMK; coXpaHeHue B popmaTsl AUL, *bmp,

*wmf, *emf; MaclTabupoBaHne; HaCTPOIKY LIBETOBbIX CXEM; KYPCOPHbIE N aBTOM3MEPEHNS.

KoHCTpyKTMBHO ocumnnorpad peannsoBaH B 04eHb TOHKOM MO COBPEMEHHBIM Mepkam Kopnyce (BCEro 7 cM), UMeeT
HebonbLwon Bec (Bcero 1,8 Kr), yAOBGHYH KOHCTPYKUMIO HOXeEK AN [ABYX MOMOXEHWA NpuMeHeHus. LiBeTHoi
XUOKOKPUCTamNMYECKUA ancnnes akpaHa umeeT auaroHans 8" (20,3 cm) n paspeluenne 800 x 600 (65536 LBeToB).
OyeHb paseuTasi cuctema  OTOOpaXeHMss M 9KpaHHOE  MEHI  Ans  ynpaBneHus  npubopom.
HeobbluyHO peann3oBaHo mecTo ans 6atapem - cHu3y. Pecypca GaTtapen JOCTaTOMHO ANSt aBTOHOMHOW paboThbl B
TEYEHME HECKOMbKIX YaCoB.
XapakreputcTuka 3HauyeHue
lMonoca nponyckaHus
KonuyecTBo kaHanos
Pexum

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

PervcTpalys Makc. [iuckpeTvsauys 2 'Bblb/cek (1 BbIB/CEK - 2 KaHana)
(pearnbHoe Bpems)
CBsi3b N0 BXOAY OTKPbITbIN, 3aKPbITHIA, 3EMS
BxopaHon umnepaHc 1 MQ+2% B napannens 10 n®+5 n®
Yuet ocnabneHus npobuukos  1X, 10X, 100X, 1000X
MakcumanbHoe BXxoaHoe 400 Br-n (DC + AC nk-ni)
HanpspkeHne
Bxoa Orpahinexvte nonoce! 20 MIy, nonHbIA AManasoH
nponyckaHms
30n1poBaHHOCTb KaHanoB 90Ty 100 1
10 MIy: 40 : 1
3agepkka Mexay kaHanamu
(TvnnyHoe) ! 150 e
[IMaMA30H YACTOTHI BHIGOPKN 0.5 Bbib/cek ~ 2 'Bblb/cek (0anH kaHan),
0.5 Bbib/cek ~ 1 'BbIG/Cek (gBa kaHana)
WnTepnonsums (sin x)/x
ny6uHa 3anucu 10 M Touek Ha KaxabIu kaHanl
MapameTpbl KoadhchmumeHT passepTku 2 He/pen ~ 100 c/gen, ¢ warom 1~2~5
FOPU30HTasIbHOM
CUCTEMb MorpeLwHOCTb BpeMeHM 100 ppm
BbIOOPKM 11 BpEMEHN 3aLepXKKM
OHOKpATHbIA curHan: £(spems Boibopkyu + 100ppm x
[orpeLHoCTb M3MepeHUst n3MepeHHoe 3HayeHue + 0.6Hc)
nHTepsanos (DC~100 My) ycpeaHeHue >16: £(spems Bbl6opku + 100ppm x
n3MepeHHoe 3HayeHue + 0.4Hc)
MapameTpbl ALn 8 but
BEPTUKANbHOM BepTukansHoe OTKMNOHEHWe 2 vB/pen ~ 10 B/nen
CUCTEMb

+1B (2 MB ~ 50 MB),
+10 B (100 MB ~ 1 B),
+100B (2B ~10B)

100 My

[InanasoH cmeLLeHns

[Monoca nponyckaHus ans



3amepeHus

Cucrtema 3anycka

aHanorosoro nepmnoan4eckoro

curHana
lMonoca nponyckaHus ans
O[HOKpAaTHOro curHana

Hu3ko4acToTHbIN Npeaen

Bpewms HapacTtanus (60 MIy)
[MorpeLLHoCTb KO3dh.yCuneHus
[MorpeLLHoCTb K03dh.yCuneHums

(ycpenHeHus)
KypcopHble

ABTOMaTUYECKME

MatemaTuyeckue onepaunu
CoxpaHeHme BO BHYTPEHHIOHO

namsiTb
Ourypel [nana3soH
Iuccaxy Cagur ¢pas

YacToTa (TUnn4HoE)

[MonHbI gnana3oH

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

<3,5 HC (TUnNn4Hoe)

+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 ocumunnorpamm

MMonHbIN
13 rpagyca
1 k'L, NPSAMOYroNbHOro cuUrHana

[nana3soH YPOBHA 3anycka

lorpelUHOCTb YPOBHS 3anycka (TUnu4Has)

BnokupoBka ypoBHs 3anycka
ABTOMaTyYeckas yctaHoBka ypoBHs 50%

(TunnyHoe)

3anyck no poHTy

3anyck no AnUTENBHOCTY UMMYTbCa

3aI'IyCK no BuaeocurHany

3anyck Mo CkopoCTH HapacTaHus

lMooyepeaHbIn 3anyck

BxogHow curHan =50 Iy

HaKmnoH
YyBCTBUTENBHOCTb

ycnosue 3anpycka

Ananas3oH yCTaHOBOK
cuctema
Anana3oH CTPOK

ycnosue 3anycka

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

OCHOBHbIE TEXHMYECKME XapaKTepucTuku

Oucnnen
Tun aucnnes

anaroHanb 8", XK, TFT matpuua

XapakTepucTuku 3HaueHe
BHYTpeHHuI 16 AeneHni OT LieHTpa akpaHa
EXT +600 mB
EXT/5 +3B
BHyTpeHHuI +0.3 geneHus
EXT +(40 MB + 6% OT yTaHoBM. 3Ha4eHus)
EXT/5 £(200mV +6% oT yTaHoBN. 3Ha4YeHNs)
100 Hc~10¢C

HapacTarLLMiA, cnaaatoLLuin

0.3 peneHus

nonoXxuTenbHas NONSPHOCTb MMNYNbCa:
> < =

oTpULaTenbHas NoNspHOCTL UMMYIbCa:
> <=

24Hc~10c

NTSC, PAL n SECAM

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

oTpULaTenbHas NoNspHOCTb UMMYIbCa:
> < =

24Hc~10cC

Edge, Pulse, Video, Slope

Edge, Pulse, Video, Slope



PaspeLenue ancnnes 800 (no ropusoHTanm) x 600 (N0 BepTMKanu) Touek
KonuyecTso UpeToB 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, LAN

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

Mogynb oaeH/HeroaeH BCTpoeHHbIi

MutaHue

HanpspkeHune 100 ~ 240 Badpch. AC, 50/60 'y, CAT Il
MoTpebnsiemas MoOLWHOCTL <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

abapuTHbIe pa3mepbl B ynakoBoyHoi Tape 220x110x430 mm

BEC B YNakoBOYHOW Tape 2,58 kr

CmaHOapmHas KoMnnekmayus

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 ocyunnorpagos
o  DSO-Soft MporpammHoe obecneyeHne Ans nopTaTUBHLIX OCLMANOrpacdoB

o AULFConverter Konseptep daiinos oopmata USB Lab

MporpammHoe obecneyeHne B CTaHAAPTHON NOCTaBKE HE UMEET (PU3NYECKOTO HOCUTENS U MOXET BbiTb 3arpyxeHo
nocne npuobpeTeHuss 1 peructpauuu npubopa C yKasaHMeM ero CepuiHoro Homepa. B crydyae yTpatbl
NporpaMMHOro  obecreyeHnst ero 3arpyska OCYLLECTBRSETCA 3a AOMonHMTENbHyl nnaty. [lporpamMmHoe
obecrneyeHne MoxeT ObiTb MOCTABNEHO Ha (U3NYECKOM HocuTene (KOMMaKT-aucKe). 3anucb MporpamMHOro
obecrneyeHus Ha HOCUTENb (KOMMaKT-AMCK) 1 ero A0CTaBKa OCYLLECTBNSAIOTCS 3a JONOMHUTENBHYIO NNaTy.

,CIononHumeanaﬂ KoMninekmauus

e akkymynstopHas 6atapes SDS-6atapes
e CyMKa ans nepeHocku SDS bag

o [IporpammHoe obecnevenne DSO-Reader Pro lNporpammHoe obecneyeHne Ans nopTaTuBHbIX

ocuunnorpados



Bbicmpoe npeobpa3zoeaHue Pypbe e ocuyunnozpagax ADS-2xx1M(V)

MMpubop npegnaraet yetbipe dyHkuMn okHa ana FFT (BI®): Rectangle, Hamming, Hanning n Blackman. Kaxgas
(DYHKUMS OKHa npednonaraeT KOMMPOMUCC MeXZy paspeLuaolieit crnocobHOCTBI0 MO YacToTe W TOYHOCTLIO
onpegenexus amnnutyabl. OT NPUOPUTETOB U3MEPEHUS N XapaKTEPUCTUK UCTOYHUKA CUrHana 3aBUCHT, Kakoe OKHO
cnegyeT ucnonb3oBaTh. PekomeHaaumm ans Boibopa okHa BI® npuseneHsb! B Tabnuue.

PekomeHpauum
CnMMETPUYHbIE NepexoaHble NPoLEecCh! Ui BbIBPOCHI,
Korga ypoBeHb curHana fo v nocrne cobbitus
NPaKTU4ECKN PaBHbI.
CuHycomaanbHble konebaHus ¢ paBHbIMU aMNIUTyaamu
1 NOCTOSIHHOW YaCcTOTOMN.
LLInpoKONONOCHbI 6enbIn WyM C OTHOCUTENBHO
MeONEeHHO MEHSIOLLMMCS CIEKTPOM.
CuHycomaanbHbIi, Neprognveckuii u y3kononocHbIN
Benbii wym.
AcuMMeTpUYHbIE NEPEXOAHBIE MPOLECCHI UK BbIOPOCHI,
Kora ypoBeHb curHana Ao v nocne cobbitus
3HAYNTENBHO OTIIMYALOTCA.

AnanoruyHo Hanning.

OpgHovacToTHas hopma curHana, 4ns noucka rapMoHuK
BbICLUMX MOPSAKOB.

OkHO

Rectangle
(NpAMOYrosbHUK)

Hanning

Hamming

Blackman

Mpw ncnonb3osaHun B cneayeT npuaepxmBaThCs CreayoLLMX NpaBun:

OcobeHHoCTH

MpekpacHoe paspeLleHue Mo
YacToTe W HauxyLiee paspelleHme
No amnnuTyae

Mo cpaBHeHuto ¢ Rectangle nyyie
TOYHOCTb MO YaCTOTE W XyXe Mo
amnnuTyge

Y XaMMUHra HecKosbKO nyuLue
paspeLLeHue no YacToTe, Yem y
XeHHUHra

Hamnquee paspeLlleHne no
amnnuTyae, Hanxyglee no Yyacrtote



1. CurHanbl, UMetLLMe COCTaBMSIOLLYI0 MOCTOSHHOMO TOKa WKW CMELLEeHWe, MOryT CTaTb MPUYMHOW HEBEpHOW
amnnutygbl pesynetata FFT (BIN®). [ns yMeHbLUEHMS BAUSHWUS MOCTOSHHOW COCTaBnstoLen, Heobxognmo
BKIIOYMTb CBSA3b N0 NEPEMEHHOMY TOKY (3aKpbITbli Bx0f, CBSA3b AC).

2. [INS yMeHblUEHWs BNnSHUS GEnoro Lyma 1 noMex AMCKPeTU3aLuv Npu NepuoanYeckux cUrHanax, ucronbaymte
PEXMM PerucTpaLui ocLmnnorpacta — ycpeaHeHue.

3. [na otobpaxeHust Ha akpaHe pesynbtatoB FFT (BIN®) ¢ Bonbwmm AMHAMWUYECKUM OMana3oHOM UCMONb3ynTe
wkany dB. LLkana dB npwu BbIBOAE Ha 3KpaH UCMOSb3YET N0 BEPTUKANM TorapuMuyecknii MacLTab.

Ocuunnorpad, CTUpalowWWii rpaHb MeXay NepeHOCHLIMU U HAaCTONbHLIMM MOAENSAMU

PaHee nNpuHATO BbINO cunTaTh, YTO 3aKOHOAATENM Modbl B ocumnnorpadum ato Tektroni x n Agi lent Technologi es. A
BCE OCTarnbHble TOMbKO MOBTOPSIOT M OroHsoT. Ho netom 2011 roga crano £CHO, 4TO 9TO OWMBOYHOE
npeAcTaBneHne. ATUM NETOM Ha PbIHKE M3MEPUTENBHON TEXHWKN MOSABUICS NPUHLMMINANBHO HOBBIN MO KOHCTPYKLMN
LUndbpoBoit 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
CMEI0 MOXHO OTHECTY K TMOpUAHBIM, TaK Kak KOHCTPYKLMS Mpnbopa HacToNMbHas, HO HaCTOMbKO MOCKas, K TOMY Xe,
npnbop MoxeT paboTaTb OT 6aTapew, YTO 3TO ckopee rMbpua HaCTONBHOTO U NOPTATUBHOMO Npubopa.

[ns atoro npubopa nocre ero perncTpawmum ¢ ykasaHuem CEepUMHOr0O HoMepa AOCTYNHO ANS 3arpy3Ki/NPOUTEHUS:

MporpammHoe obecneyeHne

e DSO-Reader Light MporpammHoe obecneyeHne ans nopTaTMBHbIX ocumunnorpados
Bepcus: 1.0.2.5 [ata nameHeHus: 06.04.2015

e DSO-Reader Pro lNporpammHoe obecneveHne Ans nopTaTuBHbIX ocuunnorpados
Bepcus: 1.0.2.8 [ata nameHeHus: 06.04.2015

e DSO-Soft MporpammHoe obecneyeHne ans nopTaTUBHLIX ocumnnorpacos
Bepcust: 2.0.8.26 [ata namenenns: 02.06.2015

e AULFConverter Koneptep ¢haiinos chopmata USB Lab
Bepcus: 1.0.4.4 [ata nameHeHus: 05.03.2014

[okymeHTaums

e ADS-2031/V_2061M/MV_2071M/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 NO
aKcnnyaTayum
BkntoyaeT meToauky nosepkn Pegakums: 150529 [Jata nameHeHus: 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 rny6uHbl 3annucK B cneupmansHon 0bnacti Ha paboyem okHe
BapuaHnr 2.

MoxHO paccumnTaTth rnybrHy 3anMcu aBToMaTU4ecky

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

2. HaxmeM kHonky "Auto" Ha ocumunnorpadie 451 NosyYeHMs yCTONYMBON KapTUHKM.

e e — 0.000ns v e e ———— 0.000ns

M:500ns

30ech 1 B AanbHeLwem Nyyiie NpoBoAnTs paboTy B pexmMe 0ToBpaxeHns curHana Toukamu (dots)

3. Haxmute Ha kHonky ACQUIRE pgns Bbi3oBa Ha 3kpaH OCHOBHOMO MeHW peructpauuun. [lanee Haxmem
(hYHKLMOHanbHY0 KHOMKY H2 Ans nepexoda B pexuM Bbibopa pa3mepa namsaTi 1 3aTemM yHKLUMOHANBHY KHOMKY
F5 ans Beibopa pasmepa namsatit 10 MunnmoHoB Toyek (10 M).

r— 0.000ns R 0.000ns

4. OcTaHoBWUM perucTpaumio curHana. [ina atoro Haxmute kHornky Run/Stop ocuunnorpada
5. PactsaHem ocuunnorpammy, Ytobbl YBUAETb PACCTOSHUE MEXAY TOUKaMM.

N3 PUCYyHKa BUAHO, YTO pacCToAHKE MeXAY TOYKaMu COOTBETCTBYET OQHOMY [AENEHUIO. npl/l pa3BepTke 1 Hc/pen,
TOYKK pacrnonararTca Yepes 1 HC.

6. [lanee yctaHoBWUM pa3BepTKy Takum 06pa3oM, YToObI BECTb 3aXBaYeHHbIN CUrHAs OKa3ancs Ha akpaHe. B Halem



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

R — 0.000ns R 0.000ns

B aTOM Cryyae 3axBayeHHbI CUrHan 3aHUMaeT 2 aenexus, T.e. ero anunHa 10 mMc
7. Tenepb MOXHO paccuuTaTh CKOMbKO TOYEK MOMELLAETCS B 3apPErMCTPUPOBaHHOM CUrHasne. [ins atoro AnuHy
3anucaHHoro B namsTb curHana 10 Mc fennm Ha pacCTosiHUe Mexay Toukamm - 1 Mc.

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

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

Bapuanr 3.
PacuyeT rny6uHbl 3anucy Ha OCHOBE NPOrpaMMHOro obecneyeHus

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

_f-8.00mv

-2.00diw

2. Bcraesum B USB-nopt 3anomuHatoLee ycTponcTso. CoxpaHuM AaHHble Ha USB-ycTponcTBo. [Ins 3TOro Haxmem



kHonky COPY . lMpouenypa coxpaHeHWs JaHHbIX MOXET 3aHSTb HECKOSTbKO CEKYHA.

Bca ganbHenwas o6pa60T|<a JaHHbIX 6yﬂ,eT NnponcxodnTb Ha NepCcoHanbHOM KOMMbOTEPE

3. B nporpamme 06paboTkn coxpaHeHHbIX AaHHbIX OT ocuusriorpada Ha nepcoHaribHOM KOMMbOTEPE OTKPOUTE
3aknagky File n ganee nyHkt Open. Bbibepute coxpaHeHHbI dainn u noaTeepanTe BBOA HaxaTheM KnasuLm
OTKpbITb.

Divisions: r20720)
00

CH1 Time / Div
soale 5005 v
CH1Valt/Div

scale 100my )

100mY /1

Value

1.000 k2
od 1000.000 8
PKPK: 504,000

et ——

G:AZ0111007_836717.bin automaticall check USE: g v

4. TaK KaK Lenbto AaHHON 3afa4n ABNSETCS NOATBEPKAEHNE BO3MOXHOCTM COXPaAHUTbL Ha ocuunnorpade curHan ¢
rny6uHoi 3anuck 10 MunnmoHjd Touek, TO akTyanbHbIM CTAHOBUTCS NPEACTaBNEHUE CUrHana He B rpacpnuyeckoi
copme, a B Buae Tabnuubl AaHHbIX. [1Ns npeacTaBnexns curHana B Buae Tabnuubl AaHHbIX HaxMeM Ha UkoHKy Data
Table:

5.Ha JKpaHe noAsuUTCA NpeacraBneHne AaHHbIX, NOMy4YeHHbIX C ocu,mnnorpaq)a B BLUAe Ta6J'IMU,bI (J'IMCTbI c1no
2000)

6. MpokpyTUB NUCTLI A0 KOHEYHOro (¢ Homepom 2000) MOXHO YBeaMTLCS, YTO MakcuManbHas rnybuHa sanucu
pocturaet 10 MnH. TOYeK Ha KaHan

Mpu U3MeHeHUn ropusoHTanNbLHOW pa3BepTKU Ha UM poBOM ocumnnorpade Ha pasHbIX
FOpPM30OHTaNbHbIX pa3BepTkax HabnAaeTCcsA HeNOHATHOE U3MeHeHUe (hOpPMbI OQHOTO U TOTO Xe
CurHana, B Yem npodnema?

Ha camom gene Hukakoi npobnembl HeT.

MPOCTO HYXHO Y4nTLIBATb, YTO Bbl paboTaeTe Ha LMGPOBOM ocLmnorpade, KOTopbIit OLUGPOBLIBAET CUTHAM C
Pa3NNYHON YACTOTON AMCKPETM3ALMM B 3aBUCUMOCTY OT BbIGpaHHOI rOPU30HTaMbHOI Pa3BepTki, a 3aTeM
COeaMHSIET NIABHO NMHUEN (MHTEPRonupyeT) oLMdpOBaHHbIE TOYKM, BOCCTaHABMNMBAs pearbHy (hopMy curHana.

[ins npumepa nNpeanonoxuM, YTo Bbl M3MepsieTe ceTeBoe HanpsixeHne YyactoTor 50 'y Ha passepTke 10 mc/gen ¢



vactoTon auckpeTtusaumum 20 kI (kSals).

OpauH nepuog curHana (20 mc), oumdpoBaHHbI B aToM pexxume, 20E-03(cek) * 20E03(1/cek) = 400 Touek. 3Toro
BNOJIHE JOCTATO4HO, YTOBbI KOPPEKTHO BOCCTAHOBUTL U MHTEPMONMPOBATL CUHYyconay Yactotom 50 My (T.e.
nepuogom 20 mc).

HopmaneHoe otobpaxeHue npu passepTke 10 mc/pen: MckaxeHne ¢hopMbl TOro xe curHana Ha passeptke 10 c/gen:
85:41 STOF g f = 1 | 28kSars B Iaeir STOR [§ - ] | 28535
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9471, BEBs U476, BBs

Ha BTOpOM 3KpaHe pa3eepTka ycTaHoBMneHa B nonoxexue 10 c/gen, a yacToTa AMCKPETU3aLmMK 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 (MHTEPMONMPOBATH MO TOYKAM) CUHYCOMAY, UMES| MEHbLUE OHOMN TOYKM Ha
nepuos HEBO3MOXHO, MOITOMY Bbl MOMYYNNN MeLIaHUHy (T.H. "aliasing” unu noxHele 4acToTbl), 06pa3oBaHHyo
BreHnaMM n3Mepsemoit YacTOTbl U YaCcTOTbl AUCKPETU3ALUN.

—0ignal Tgml —— Almasd T |

UT0oBbl KOPPEKTHO YCTaHaBNMBATL PEXMM cbopa AaHHbIX LgpoBOro ocuunnorpada cneayeT npuaepxmeaTses
NPOCTOro NpaBwuna: YactoTa ANCKpeT13aLmm JomkHa ObiTb NO KpanHen Mepe B 5-10 pas3 Bbile YacTOTbI CUMrHana,
TOrAa y Bac He BydeT napafoKcoB, KOTOpble HabaaKTCA Ha BTOPOM 3KpaHe.

Bce 3710 kacaetcst ntoboro UpoBoro ocumnnorpada, U HuKak He CBSA3aHO HM C €ro TUMOM, Hit C NPOBHMKamu.

Kak BbINONHWTL aBTOMaTUYECKYI0 KanuepoBKy ocuunnorpacga?

Mpoueaypa aBTOMaTMYECKO! KannBpoBKM (aBTOKANMOPOBKY) NO3BOMSIET MOBLICUTb TOYHOCTb OCLMNNOrpaca npu
N3MEHEHUV TeMNepaTypbl OKpYXKatoLLen cpedbl. [MpoLeaypy aBTokanbpoBKk1 HEOBXOAMMO NPUMEHMTD AnSst
[OCTKEHUS! MaKCUManbHOM TOYHOCTY ocLunnorpada npu U3MeHeHUM TeMnepaTypbl OKpykatoLlen cpeabl 25



rpagycos Llenbcus.

[1ns BbI30Ba npoLeaypbl aBTOMaTU4eCcKon kannbposku HaxmuTe kHonky UTILITY, 3atem HaxmuTe kHonky H1. [lanee
NOBOPOTHBIM PerynsatopoM Bblbepute nyHKT MeHio Adjust. MeHI0 aBTOMaTUYECKIX HAaCTPOEK BKKOYaeT creaytoLme
NYHKTbI:

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

MpoLieaypa aBTOKanUbpoBKM crneayoLLas:

1. Tepep 3anyckom aBTOKaNMOPOBKM HEOHXOAMMO OTKIIIOUMTL NPOOHUKM N CoeauHUTESNbHbIE Kabenu oT
BXOAHbIX pa3beMOB ocLunnorpada.

HaxmuTe kHonky UTILITY.

HaxmuTe kHonky H1.

[MOBOPOTHBLIM perynsTopom Bbibepute anemeHT Adjust.

Haxmute kHonky H2. Ha akpaHe ocumnnorpada nosiButcs MHHOPMAaLMOHHOE OKHO.

HaxmuTe kHonKy H2 ans 3anycka npoueaypbl aBTokanubpoBky unu mtobyro apyryto KHOMKY, ecriu
npoueaypy aBToKanMbpoBKM BbINMOMHATL HE HAZO.

I

Kak 3anucatb ocuunnorpaMmmy Ha BHELWHKOKO namaTb?
CoxpaHeHWe AaHHbIX Ha BHELUHWA HOCUTENb.

1. Haxmute Ha naHenu ynpasneHus ocuunnorpada KHomky «savey. Ha akpaHe npubopa ctaHeT JOCTYMHO
MEHI0 HACTPONKN COXPaHEHUS JaHHbIX.

2. KHonkon «H5» BbIGepuTE MECTO XPAHEHUS «BHELLHMIY.

3. KHonkon «H1» BbIGepuTe TMN AaHHbIX.
Wave - ®opmaT coxpaHeHus - ocuunnorpaMma
Setting - dopmaT COXpaHeHNs - yCTaHOBKM
Image - dopmart coxpaHeHust - n3obpaxeHue
Record - Pexum nokagpoBoro peructpartopa

4. Knonkoin «H2» BbIGEpUTE UCTOYHUK JaHHbIX.

KHonkon «H3» BbibepuTe 06beKT 1 BbIBOA.

6. Haxwmute «H4» gns 3anycka coxpaHeHus. Ha akpaHe ocuunnorpadga 0TKpoeTes OKHO, Npeafiararolee
3apatb MMs harnna, B KOTOpbIN ByayT COXpaHeHbl faHHbIE.

o

BpaweHnem pykosTki «Multi purpose» BbIBUMPatOTCS HyXHble KNaBULLIKM SKpaHHOW KnasuaTypbl. HaxaTue Ha aTy
PYKOSATKY NPOWU3BOANT BBOA BblbpaHoro cumeona. [ocne 3agaHus UMeHu ainna, nepemecTuTe Kypcop Ha aKkpaHHyto
KnasuLy «enter» 1 HaxmuTe. [laHHbIe 3anuLwyTcs B yka3aHHbIv dhain. [lanee nx MoXHO NPOCMOTPETL C MOMOLLbI0
nporpamHoro obecneveHnss DSO-Reader Pro.

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

CraHgapTHO ocuunnorpad no3BosseT COXPaHUTb AaHHbIe Ha prielw namsThb B (hainax opmatos *.omp v *.bi n.
[ins coxpaHeHWs faHHbIX OcLUNorpamMmbl Ans NOCMeayoLero YTeHns B Excel MOXHO BOCNONb30BaTLHCA
nporpammoit DSO-Reader Light unu DSO-Reader Pro, koTopble COXpaHAT AaHHbIE OCLMINOrpaMmbl B
copmate AUL. [lanee nonyyeHHbli ann ¢ nomolbio nporpammsl AULFConverter moxHo npeobpa3osaTth B
chopmart *.csv, KOTOpbIN YuTaeTcs nporpammoit Excel. Mpumep MOXHO NOCMOTPETH B ONUCAHNN MPUIOXEHUS
AULFConverter, 3aknagka "lMpumeHeHne".

MporpammHoe obecneyeHre MOXeT ObITb 3arpy)eHo nocne peructpauumn npubopa ¢ ykasaHWeM ero CepuiHoro
(3aBopckoro) Homepa.

DSO-Reader Light MporpammHoe obecneyeHne ana noptTaTMBHLIX ocuunnorpacos
Mporpamma DSO-Reader Light cnyut ans uteHus, 06paboTki u coxpaHeHus B hain AaHHbIX
13 UMPOBbIX 3aNOMUHAKLMX OcLMnorpacoB.



Bepcus: 1.0.2.5 [ata nsmeHenus: 06.04.2015

[aHHoe nporpamMmHoe obecneyeHne BKMOYEHO B CTAaHAAPTHYIO KOMMMEKTALMIO U MOXET BbITb
3arpyeHo ¢ caitta 6e3 JONONHUTENBHOM ONNaThl B TEYEHWE CpOKa TeX. NOAAEPXKKM npubopa’. Mo
OKOHYaHWW CpOKa TeX. NOAAEPXKKM - 3a [ONONHUTENBHYIO Nnary.

DSO-Reader Pro MporpammHoe o6ecneyeHne ans noptaTuBHbIX ocumnnorpacdos lNporpamma
DSO-Reader Pro npegHasHaveHa ans npogeccuoHanbHOro MCnosb30BaHUs AaHHbIX M3MEPEHUS
(ocumunnorpamm) € LUMPOKMMI BO3MOXHOCTSIMW MaTeMaTnyeckorn 06paboTku pe3ynbTaToB M3MEPEHUI
W COXpPaHeHWs AaHHbIX B (Dans 418 NOPTaTUBHbLIX LIMPPOBBIX 3aNOMUHAKOLLMX OCLMIIorpacoB cepui
ADS-2xxx, ACK-2xxx, AOC-2xxx. Pean13oBaHbl aBTOMaTU4ECKIE U3MEPEHNS, KYPCOPHBIE M3MEPEHNS
¢ 10 nonb3oBaTeNbCKUMM METKAMU 471 UIBMEPEHUI W HABUraLMK, BOSMOXHOCTb Bbibopa
aHanuaMpyemoro yyacTka ocuunnorpaMmmel 1 60nbLL0R BbIGOp BO3MOXHOCTEN 06paboTku
MOMYYEHHOro CUrHana.

Bepcusa: 1.0.2.8 [lata nsmenenus: 06.04.2015
[laHHoe nporpamMmmHoe obecneyeHne BKIIOYEHO B AONONHATENBHYHO KOMMEKTALMIO 1 MOXKET ObiTh
3arpy»KeHo ¢ caitTa nocne NoKymnku 3Toro NporpamMHoro obecneyeHus.

DSO-Soft MporpammHoe obecneyeHne ana noptaTMBHbIX ocuunnorpacgos

DSO-Soft npeaHasHaueHo ans nogkntodenns ocumnnorpados ACK-2034, ACK-2067, ACK-2167,
ACK-6022, AOC-2182, AOC-2282, a Takxe ocuunnorpaos-MynbTUMETPOB (B pexume ocuunorpada)
ACK-2018, ACK-2028, ACK-2068 n ACK-2108 k nepcoHansHomy komnbtotepy. Bepcus: 2.0.8.26 [laTa
namerenns: 02.06.2015

[laHHoe nporpaMMHoe obecrneyeHmne BKITIOYEHO B CTAHAAPTHYHO KOMMIEKTALMIO U MOXET ObITb
3arpyxeHo ¢ cainTa 6e3 4ONONHUTENBHOM ONNaThl B TEYEHWE Cpoka Tex. noaaepxku npubopa’. Mo
OKOHYaHUM CPOKa Tex. MOAAEPXKKM - 32 JONONHUTENBHYLO NnaTy.

AULFConverter KonBeptep cdainos popmata USB Lab

YTunurta AULFConverter npeaHasHayeHa ans nepegayv dannos gaqHeix B oopmate AUL ( USB Lab)
Mexzay pasnuuHbiMu npunoxeHuam USB nabopatopum , a Takke ans npeobpasoBaHus atux annos
B TekcToBbIi hopmat CSV (Comma Separated Values) u B popmat BonHoBbIX haitnos WAV.
Bepcus: 1.0.4.4 [lata nsmeHenuns: 05.03.2014

[laHHoe nporpaMMHoe obecreyeHre BKMOYEHO B CTAHAAPTHYIO KOMMNEKTALMI0 U MOXET ObITb
3arpyxeHo ¢ canta 6e3 4ONONHUTENbHO ONNaThl.

1,ElaTy OKOHYaHWA CpoKa TeX. NOJAEPXKN Bawero an6opa MOXHO Y3HaTb MO KOHTAKTaM, yKka3aHHbIM HUXE.

Komnnexmauyus npubopa moxem bbimb usmeHeHa npousgodumesnem 6e3 npedynpexdeHus. Bee 3as6/1eHHbIe (yHKYUOHAbHbIE

803MOXHOCMU Ocmatomces be3 usMeHeHud.

Mo Bonpocam npoAax n noaaepxku odpalyanTech:

ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaameocTok (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

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
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnaenb (4852)69-52-93





