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KombuHupoBaHHble ocuunnorpadpsl (MDO) cepun 3
KomBunHupoBaHHble ocumnnorpadsl

OepoMHbIl aKpaH. McknovumernsHas yHueepcaribHOCMb.
[Tompscarowee snedamreHue.
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TexHunyeckoe onucaHue

OCHOBHbIe TeXHU4Yeckue XapakKTepucTuku

Mopenu ¢ 2 v 4 aHanoroBbIMI KaHanamu

Mogenu ¢ nonocon nponyckanns 1w, 500 My, 350 MI'y,
200 My m 100 My,

Monoca nponyckaHus MoxeT BbITb paclumpeHa (8o 1 M)
YacToTa auckpetusaumumn ao 5 Mewi6./c
[nuna 3anucm 10 MIH. TOYEK MO BCEM KaHanam

MakcumanbsHasi CKopoCTb 3axBaTa CurHana
>280 000 ocyunnorpamm B CekyHay

lMaccuBHble NPOBHMKK C BXOAHOM eMKOCTbto 3,9 nd 1 aHanorosoi
nonocon nponyckannsa 250 My nnm 500 My B ctaHgapTHO
KoMnnekTalmm

AHanuaaTtop cnekTpa (onuusi)

o [uanasoH yactoT: oT 9kl go 1 My mnm go 3 My,

o CBepxwwpokas nonoca 3axsara 4o 3 'y

['eHepaLms CUrHarnoB NPOM3BONLHON (HOPMbI M CTAHAAPTHBIX

yHKUMIA (onuws)

o 13 npeaBapnTenbHO 3agaHHbIX (OpM CurHana

o [eHepauwusa curHanos ¢ yactoton 4o 50 My

o [InuHa 3anucu curHana npouasonbHon gopmbl 128 000 Touek

o YacToTa auckpeTn3aLmMn reHepaTopa CUrHamnoB npon3BonbHOM
opmbl 250 MBbib./c

LincbpoBble kaHanb! (onuus)

o 16 undpoBbIX KaHanoB

o gnvHa 3anueu 10 MITH. TOYeK No BCeM kaHanam

©  paspeLleHue no Bpemenn 121,2 nc

3anyck, 4eKoaMpOBaHWE M NOWCK NS CUrHANOB NOCNef0BaTENbHbIX

LUKH (onumst)

o TMopaepkMBaloTCca CTaHgapTsl NoCnenoBaTenbHbIX WiH |2C,
SPI, RS-232/422/485/UART, USB 2.0, CAN, CAN FD, LIN,
FlexRay, MIL-STD-1553, ARINC429 n ayanoLwmHbi

Lindposoit BonbTMeTp / yactoTomep (GecnnatHo npu perncTpawm
npubopa)
o /3amepeHue cp.kB. NEPEM. W MOCT. HaNPSBKEHWS, CP.KB. NEPEM.
HanPSKEHUS C NOCTOSIHHOM COCTABMSIOLLEN C pa3peLLeHnem
4 paspsga
o /l3MepeHue YacToThl C paspeLLeHrem 5 paspsiaos
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O6nacTn npuMeHeHuUs

L[]

BCTpaVIBaeMbIe CUCTEMbI U UHTEPHET Bemeﬁ

Ocuunnorpad MDO cepun 3 nogaepxusaet paboTy ¢ curHanamu
LUMpokoro Habopa nocneaoBaTenbHbIX LLKH, 3a CHET Yero
no3sonseT bbiCTpo 0BHapyx1BaTh 1 peLlaTb Npobnemb,
BO3HMKatOLLMe NpU OTNaaKe BCTPaMBaeMbIX CUCTEM CO
CMeLLaHHbIMI cUrHanamu.

M3mepeHne napameTpoB CUNOBLIX Lienei

HapexHble 1 BOCMPON3BOAMMbIE M3MEPEHIS HANPSKEHWS], Toka 1
MOLLHOCTY C MOMOLLbH LLIMPOKOro Habopa Npo6HMKOB 1
aBTOMaTUYeCKVe NPOLieaypbl aHanMaa kayecTsa NuTakLnX
HanPsBKEHWIA, KOMMYTALMOHHbIX MOTEPb, FAPMOHUYECKNX
COCTaBNAOLLMX, NynbcaLuid, Mogynsumumn n obnacti 6esonacHomn
paboTbl.

OO0yyeHune

OpnHoBpeMeHHOe ynpaBneHne Heckonbkumy npubopamu Ha 0gHOM
CTeHfe kak NpaBuo 3aTpyaHUTENBHO. KOMBUHMPOBAHHBII
ocuunnorpad cepun 3 06beANHSIET BO3MOXHOCTI aHaANOroBbIX,
UndpoBbIx 1 PY n3mepeHuii ¢ UICTOYHUKOM CUTHaroB B OGHOM
komnakTHoM (rnybuHa 149 mm) npnbope. KomnakTHbIi npnbop ¢
MHOXECTBOM BCTPOEHHbIX (YHKLWI — HEOLIEHNMOE MOACTOpbe HE
TONBKO Npu 0BY4eHNN OCHOBAM 3MIEKTPOHIKM, HO W NpY NMPOBEAEHNM
CINOXHbIX NabopaTopHbIX 3KCNEPUMEHTOB. Mcnonb3ys onuum
OBHOBMEHNS, MOXHO PacLUMPSTh (hyHKLMOHAbHbIE BO3MOXHOCTY
ocuunnorpaca B COOTBETCTBUM C BaLLUMM TpebOBaHUAMM 1
BromxeTom.

np0M3BOACTBEHH06 TecTupoBaHue U AMarHoCTuKa

Ha npoun3BofCcTBEHHOM y4acTke He Bcerga MOXHO pa3mMecTuTb BCe
Tpebyemble Npubopbl. YHUKaNbHbIA KOMOMHAPOBAHHbIN
ocuunnorpad cepum 3, 06beAMHAIOLNIA PYHKLMN HECKOMBKIX
npubOopOoB B OHOM KOpryce, 3aH1MaeT MUHUMYM MecTa. Takoe
WHTErPUPOBaHHOE PELLEHNE CHUKAET 3KCMyaTaLMOHHbIe pacxoabl,
CBSI3aHHbIE C 1CMONb30BAHIEM HECKOMbBKIX OTAENbHBIX NpUbopoB
ANs NPOM3BOLCTBEHHOTO TECTUPOBAHUS 11 ANArHOCTYKM.

MoHTax 1 TexHu4eckoe chnymusane

IMpyn paboTe Ha yaaneHHbIX 0BbeKTax 04eHb BaXHO MMETb Mo
pykon Heobxoaumbln npubop. KombuHMpoBaHHbIiA ocumunnorpad
cepum 3 06beanHSET yHKLMM aHanmaa aHanoroBbIX W LNGpoBbIX
CUrHarmoB, a Takke CrnekTpa, B nerkom (5,3 kr) noptaT1BHOM
npubope, npeactasnss coboil naeansHoe peLleHre Ans
OrpaHMYEHHOro MPOCTPAHCTBA M YHUBEPCANbHOrO NPUMEHEHNS.
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KombuHmposaHHble ocuunnorpadel (MDO) cepum 3

Obuymi Bug nepegHen nanerim MDO Cepun 3

HanbonbLuni B 3TOM Knacce
npuBOpOB CEHCOPHII
EMKOCTHbIA 3KpaH BLICOKOIA
yétkocTi (1920 x 1080) ¢
awarokansk 11,6 gioima

Monb3aosaTensCkuit
WHTEpPMENC Cneaytowero
MOKONEHMUA,
paapaboTaHHsIii Ans
CEHCOPHOro YNpasneHns u
I'IpOCTDﬁ, WHTYUTUBHO
NOHATHOR 3KCNNyaTaLym
ocuunnorpaca

MaHenb HacTpoek

[o 4 aHanoroBbIx
kaHanos

Tektronix

Ocuunnorpad)bl HOBOIo NOoKosneHuA

HORIZONTAL
Fosition Scale

_.-® axens
peaynsTatos

OpraHb! ynpaeneHus
perucTpaumen
[LaHHbIX

OpraHbl ynpasnexms
3aMyCKOM

OpraHb! ynpasneHus
Vertical (Mo
BEPTUKANM)

OpraHbl ynpasnenus
Horizontal (Mo
TOPU30HTENN)

16 ynchposbix
KaHanoB/yHKUMSA
MSO ana aHanuaa
CMELUAHHbIX CUrHANoB

YHUKanbHbIA
BCTPOEHHbIA
aHanuaaTop cnekTpa

“geEggEs: -

"gEEEEEEE - BE 28 ==
MDO cepumn 3 MSO cepuu 4 MSO cepuu 5 MSO cepuu 6
BepxHsis rpaHuua nonockl no 11Ty 0o 1,51y no 2Ty no8ITy
nponyckaHus
Pa3peweHue no Beptukanu | 8 out 12 6ut 12 6ut 12 6ut
kpaH 11,6"HD 13,3"HD 15,6" HD 15,6" HD
Bxopapbl TekVPI FlexChannel / TekVPI FlexChannel / TekVPI FlexChannel / TekVPI

PacwupeHHble dyHKuuK
aHanusa

CooteetcTBue cTaHgapTy /
mxutTep / OC Windows

CooteetcTBue cTaHgapTy /
mxutTep / OC Windows

www.tehencom.com
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TexHunyeckoe onucaHue

UcknrountenbHo I'IpOCTOﬁ B
MCNOJSIb30BaHUM MOJIb30BaTeSfIbCKUMN
MHTedeeﬁC no3BoJsifAeT cocpeaoToHYnTbCA
Ha peu.laeMOﬁ 3agade.

TNeHTa HacTpoek Ans ynpaBneHns OCHOBHbIMU NapaMeTpamm
npu6opa 1 npeacTaBneHUeM ocLuUnnorpaMm

Pa6ouune napameTpsl nprbopa v xapakTepucTukv oCLMnIorpamm
oTobpaxaroTcs B BULe «Tabnuyek» Ha NeHTe HaCTPOEK B HIKHEN YacTu
aKpaHa. JleHTa HacTpoek 0becneymBaeT MrHOBEHHBIN JOCTYN K
Haubonee pacnpocTpaHéHHbIM 3aaayam ynpaBnexus
ocuunnorpammamu. OfHAM KacaHUEM Bbl MOXETE:

e BknioyaTb kaHanbl

e [lo6aBnsaTb MaTeMaTnyeckue yHKLMN

* [lo6aBnsATb COXpaHEHHbIE OCLMMNIOrpamMMbl
e [lo6aBnsaTb oCUMNNOrpamMMbl CUrHANOB LUMH
e Bkntoyatb 16 LMdpOBbIX kKaHaNoB

e Bknovatb aHann3aTop cnekTpa

* BkntoyaTb BCTPOEHHbI reHepaTop CUrHamnoB NPOM3BONbHON hOPMbI
1 CTaHOAPTHBIX (yHKLWIA

e BkntoyaTb BCTPOEHHbIA LiG)POBOIA BOSIETMETP
IeHTa pe3ynbTaToB U3MEpPEHUI U aHanu3a

TNeHTa pesynbTaToB B MpaBoi YacTu Ancniest obecneyrsaeT JocTyn B
0HO KacaHwe k Hanbonee pacnpoCTPaHEHHLIM CPeACTBaM aHanusa,
TakuM Kak Kypcopbl, U3MepeHusi, yHKLMM noucka, Tabnmupl
[EeKOAMPOBAHMS CUTHAOB LUMH.

Tabnuuki KypcopoB, pesynbTaToB U3MEPEHHIi 1 Moucka oTobpaxatoTcs
B NeHTe pe3ynbTaTtoB 6e3 ywepba ans obnactu npocMoTpa
ocuunrnorpaMmbl. Ytobbl paclumpuTs 0651acTb MpocMoTpa
ocuyunnorpammel, NeHTy pe3yrnbTaToB MOXHO CBEPHYTb, a 3aTEM CHOBa
pasBEePHYTb.

CHANNEL 1

VERTICAL SETTINGS

1 IO e

PROBE SETUP >

OTHER >

Locmyn k MeHo Hacmpoliku ocywecmensiemcsi Npocmeim A80UHbIM Haxamuem Ha
UHMepecywuli 8ac a1eMeHm Ha 3kpaHe. 30eck NoKasaHo MeH HacmpoUKu
KaHasa, omKkpbIimoe A80UHbIM Haxamuem Ha mabsudky Channel. Menio ucyezaem
Npu Haxamuu Ha Apyaoli yyacmok akpaHa.
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AddhekTUBHOE B3aumogencrTeme
GnarogapsA CEHCOPHOMY 3KpaHy

Ocupunnorpadbl yxe AaBHO UCTIOMb3YIOT CEHCOPHbIE 3KPaHbI, HO UM
OTBOAMNAck BTOpocTeneHHas porb. KoMBuHMpoBaHHbIi ocuyunnorpadg
cepum 3 060pyL0BaH EMKOCTHBIM CEHCOPHBIM 3KPaHOM C A1aroHanbio
11,6 4toimMa 1 NONHOCTBH HOBbIM MHTEPGENCOM NONb30BATENS,
OPVEHTMPOBAHHBIM Ha YNPaBMEHUE KacaHUeM.

OH nopnepxu1BaeT BCe NPUBbIYHbIE XECTbI, MCMONb3YEMbIe B CEHCOPHbIX
NHTepdelcax cMapTOHOB 1 NMAHLLETOB.

e [lepeTackuBaiTe OCLMNNOrpaMMbl BNEBO-BMPaBO UM BBEPX-BHN3
Mo 3KpaHy UNK UCNonb3yiTe NaHopam1poBaHue Npu NPOCMOTPe
OCLMNNorpaMMbl B yBENMYEHHOM MacLUTabe

e V3veHsiiTe MacLUTab No BepTUKamnu 1 ropusoHTanu, CBOAs Unu
pa3Boas nanbLpl

e YT0Gbl OTKPLITH NEHTY Pe3yrbTaToB, HYXHO NPOBECTM NanbLeM Mo
3KpaHy cnpaBa Haneeo, a YTobbl NOMYYNTb JOCTYN K MEHI0 B
BEPXHEM JIEBOM YTy AUCMIIEest — NPOBECTU CBEPXY BHU3

Bce opraHbl ynpaBneHus Ha nepeaHelt naHenm npeacTaBastoT cobon
3HaKOMble Py4KM U KHOMKW, KOTOPbI UMEIOT NNaBHbIA XO4 W YeTKui
OTKAMK. Bbl Takoke MOXeTe NOAKNI0YUTb KnaBuaTypy U Mbillib, 06ecneyns
cebe eLé oanH cnocob B3anMoaencTams ¢ Npubopom.

Tektronix

C eMKOCMHbIM CEeHCOPHbIM 3KPpaHOM MOXHO pa6omamb mak Xe, KaK C 3KpaHoM
cMapmeoHa unu nnaHwema.

www.tehencom.com



Pa3HooOOpa3Hblie BO3MOXHOCTM 3axBaTa U
aHanusa curHanos

Ocuunnorpad cepun 3 — 310 NpUbOP BLICOKOTO Knacca ¢
pa3Hoo6pasHbIMY PYHKLMSAMI ANS YCKOPEHWS KaXAO0ro aTana oTnaaky,
T BbICTPOro 0bHapyXeHNs U 3axaTa aHOManuii 10 Moucka B 3anucu
OCLMANOrpaMMbl MHTEPECYHOLLMX COBBITUI, aHanN3a XapakTepucTuk
cOObITUIA 1 NOBEAEHNS UCCIIEAYEMOrO YCTPONCTBA.

TexHonorus undpoBoro nomMmmHodopa ¢ pexxmumom
3axBsara FastAcq™

[ns Toro 4toBbl ycTpaHnTb Npobnemy, eé HyXHO Nokanu3osaTb.
Kaxmomy MHXeHepy-KOHCTPYKTOPY NPUXOAWTCS TPaTUTb BPEMS Ha NOUCK
npobnem B pa3pabaTbiBaeMOM YCTPOWCTBE, YTO, MPK OTCYTCTBUM
HeoOXO0ANMBIX MHCTPYMEHTOB, NPEBPALLAETCS B BECbMA YTOMUTENbHBIN
1 TPYAOEMKHIA MpoLiecc.

TexHonorus LudpoBoro NoM1MHodopa no3sonseT BbICTPO OLEHNTL
UCTWUHHbIE MPOLIECCHI, MPOUCXOASLLME B UCCRIEAYEMOM YCTPOMCTBE.
Bonbluas ckopocTb 3axeata B pexume FastAcq — bonee

280 000 ocuunnorpamm B cekyHay — 0becneynBaeT BbICOKYH
BEPOSATHOCTb ObICTPOro 0BHAPYKEHUS KPATKOBPEMEHHO BO3HMKAOLLIUX
npo6nem B LMMpPOBbIX CUCTEMAX: PAHTOB, MMINTYEN, HAPYLLEHNN
CUHXPOHU3ALMM 1 MHOTUX [PYrX.

papaums SpKoCTU ANs MHAMKALMK YacTOTbl NOSIBNEHNS PEAKNX
nepexofoB OTHOCUTENbHO CPEAHECTATUCTUYECKIX XapaKTEPUCTUK
CWrHaroB No3BoNseT ynyywnTb oTobpaxeHue peaknx cobbituit. B
pexumMe 3axeata FastAcq ans otobpaxeHus ocumunnorpamMm
MPYMEHSIIOTCS YETHIPE LIBETOBbIE NanuTpbI.

e TemnepamypHas nasumpa Ucnonb3yeT LBETOBOE KOAMPOBaHME ANs
WHMKALMM YacTO MOSIBISIOLLUXCS COBbITMIA C MOMOLLBIO TEMMBIX
LIBETOB (KPaCHBIN W XENTbIN) 1 PeaKo NOSBNSIOLMXCA COBbITUN — C
MOMOLLIbIO XONOAHbIX LBETOB (CUHWIA U 3€NEHbIN).

e CnekmparnbHas nanumpa Ucronb3yeT LBETOBOE KOAMPOBaHUe 1S
VHAMKALMI 4aCcTO NOSIBNISIOLMXCS COBbITUI C NOMOLLbHO XONOAHBIX
L|BETOB, HANPUMEP CUHETO LBETa, 1 PEAKO NOSIBASIOLLMXCS COObITUIA
— C MOMOLLBIO TenrbIX LiBETOB, HAMPUMEP KPACcHOro LiBeTa.

e HopmarnbsHas nanumpa UCnonb3ayeT CTaHAAPTHbIN LBET kaHana
(HanpuMep, XenTbIl ANS NEPBOTO kaHarna) ¢ rpagaumeit SpkocTy
ANS UHOWKALWK YacToTbl NOSIBNEHUs CoObITUIA, Npudem 6onee
BbICOKast SIPKOCTb COOTBETCTBYET YaCTO NOSBNSOLMMCS COOBITUAM.

* /lHgepmuposaHHas nanumpa Ucnonb3yeT CTaHLapTHbIN LBET
kaHana ¢ rpagaumei SpkocTv 4N1s MHAMKALMN YacTOTbl NOSIBIEHNS
cobbITViA, Npryem Gonee BbICOKAs SPKOCTb COOTBETCTBYET PeaKo
NOSIBASIOLLMMCS COBBITUSIM.

3a cyeT 3TOro Cpasy BblAEeNsTCs YaCTo NOABNSIOLMECSH COBLITUS UNK,
B Crlyyae Henepuoanyeckix aHomMarnui, peako nosiBNALLMEcs cobbITIs.

Bo3moxHOCTb BbIGopa GECKOHEYHOTO UMK PErynnpyemoro BpeMeHH
rnocnecaeyeHs No3BonsieT 3aaBaTthb BpeMst HabnoaeHus
ocuMnnorpaMm Ha aucnnee W noMoraeT OnpeaensTb YacToTy
MOSIBNEHNSI aHOMamnuu.

KombuHupoBaHHble ocuunnorpadgel (MDO) cepum 3

TexHonorus LmdpoBoro ntomnHodopa ¢ pexumom 3axeata FastAcq nogaepxusarot
ckopocTb 3axBata boree 280 000 ocuyunnorpamm B cekyHay v oTobpaxeHue
rpagaunit ipkoCTU B peXMMe pearibHoro BpEMEHM.

Cucrema 3anycka

OB6HapyeHue HeMCNPaBHOCTI YCTPOICTBA — 3TO NWLLb NEPBBIN LLar.
Tenepb HYXHO 3axBaTUTb MHTEpeCytoLLee CobbiThe, YTobbI YCTaHOBUTL
MPUYKHY ero Bo3HUKHOBeHWS. B ocumnnorpace MDO cepum

3 npegycmoTpeHo bonee 125 komBuHawmii 3anycka, 0becneynBaroLLmx
MONHbI HAbOP BapUaHTOB AMst YCKOPEHUS MOUCKA UHTEPECYHOLLETO
coBbITIS. 3anyck MOXET OCYLLECTBASTLCA MO PaHTY, NOTUYECKON
KOMOWHALMW, ANUTENBHOCTY UMMYMLCA/IMNTYA, HApYLUIEHO BPEMEHN
YCTaHOBKYW 11 BpEMEHI YAepXaHuns, nocnefoBaTenbHbIM naketam 1
AaHHbIM NapannenbHoi WuHbl. bnarogaps anuHe 3anucy 4o 10 MiH.
TOYEK, MOXHO 3aXBaTblBaTb CPa3y HECKOMbKO MHTEPECYHOLLMX COBBITUIA 1
AaXe TbiCAYM NOCneAoBaTENbHbIX MAKETOB C COXPAHEHNEM BbICOKOIO
paspeLLeHus, NO3BONAIHOLLEro JeTarnbHo paccMaTpuBaTh Membyailume
noapoBHoCTK curHana.

Teldronix

Bonee 125 kombuHaLyin 3anycka obneryaloT 3axBaT MHTEPECYIOLLEro COObITUS
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BasoBbI aHanNM3 ocuunnorpaMmm 1
e [IpnBs3aHHbIe K CUrHany 1 aKkpaHy Kypcopbl
aBTOMaTU3NPOBaHHbIe U3MEPEHUs

e ABTOMaTW3MPOBaHHBIE M3MEPEHNS!
Yr106bl NPOBEPUTL COOTBETCTBUE TEXHUYECKUX XapaKTEPUCTHK

MpoTOTMNa ero MporpaMmMHoi MoAeny v YOenTLCS B €ro CnocoGHOCTY » Ba30Bblit HaBop MaTeMaTYECKUX (DYHKLMI
peLuaTh NoCcTaBNEHHbIE Nepes HUM 3aaaqu, HeobXoanM TLiaTenbHbIN

. e ba3oBbIit aHanus BINo
aHanua — 0T NPOCTOIA NPOBEPKN BPEMEHW HapacTaHus 1 ANUTENbHOCTY

MMMNYNbCOB [0 CIIOXHOrO aHanuaa BHOCUMOrO 3aTyXaHus, aHanusa e PacluMpeHHbIit Habop MaTemMaTUYeCcKX (OYHKLNA, BKOYas
CUrHarnoB TaKTOBbIX YaCTOT W UCCeA0BaHNS UCTOYHMKOB LLYMOB. pefakTop ypaBHEHMI

KomBuHupoBaHHble ocuunnorpadibl cepun 3 npeanaratt Tabnuubl pe3ynbTaToB U3MEPEHUA NPELOCTABNAOT MOMHYI0
BCceobbemntoLwmin Habop CTaHAAPTHbIX CPEACTB aHanu3a, BKoYas: CTaTUCTUYECKYH0 MH(OPMALMIO MO pesyrbTaTam U3MEPEHU.

Utility 3 Telitronix

/0 Cursors | Measure

Results
Table

IR R s RS R R R R R R R R R R R R R R R R OE R R W W e EE

Frequency

V:  156.2 kHz
W 156.2 kHz
o: 3636 Hz
M: 1563 kHz
m:  156.2 kHz

Meas 2 (1]
Peak-Peak
387V
351V
168 mV
389V
334V

Search

ﬁliiiiﬁiiii'li'

Ch1 itk Horizontal Trigger WM | | Acquisition
600 mV/div D15 sz VM AFG AU ps/div Sample
©y -DO SR:50.0 MS/s 2419 kAcqs 10 May 2019

100 MHz e RL: 10 kpts 08:15:37

Triggered

ABTOMaTMSMpOBaHHbIe U3MepeHnsa 4acToTbl, aMnNNINTYAbl OT NWUKa A0 NUKa 1 Y1ucna nonoXuTenbHbIX UMNYIbCOB CO CTaTUCTUYECKUMU AAaHHBIMU.

www.tehencom.com



npOCTaﬂ HaBurauumsa  nOnNck

Be3 COOTBETCTBYHOLLMX MHCTPYMEHTOB MOWCK MHTEPECYHOLLEro COBbITHS B
ANMHHO 3anMcK CUrHana MOXeT OKa3aTbCst BeCbMa TPYA0EMKNM
NpoLeccoM. YunUTbIBasi, YTO ANMHA 3anUCK B COBPEMEHHBIX Npubopax
MOXET MPEBbILIATL MANTIMOH TOYEK, NMOUCK COObITUS MOXET 03HaYaTb
NPONNCTbIBaHME HECKOMbBKNX ThICSY AKPAHOB OCLIMINIOrPaMM.

KombuHmpoBaHHble ocuunnorpadbl cepui 3 npegnararot Hanbonee
COBEpLUEHHbIE B OTPAC CPELCTBA NOWCKa W HaBuraLuy,
peanu3oBaHHbIE C MOMOLLbI0 MHHOBALMOHHOTO CEHCOPHOTO UHTEpdbeca.
OTOT MHTEep(enc NOMOraeT yCKopuTb NaHOPaMMPOBaHME W
macLTabupoBaHue parMeHToB 3anucu. [epenTn k MHTepecytoLemy
hparMeHTy AnMHHOM 3an1cK MOXHO C MOMOLLbIO MPOCTbIX MHTYUTUBHBIX
KECTOB, «MPOKPYYMBAs» 3anu1ch NanbLem 1 CBOAS UMK Pa3BOAs
nanbLpl.

Utility

400 ns/div

ch1

900 mV/div
L)

100 MHz

KombuHmposaHHble ocuunnorpadel (MDO) cepum 3

OyHkuua Search (Mouck) NO3BONSET aBTOMATUYECK NPOCMATPUBATDL
ANVHHbIE 3aXBa4eHHble (hparMeHTbI 1 BbINOMHATL MOWCK ONpeseneHHbIX
nonb3oBatenem cobbiTui. Bce nosiBneHus 3agaHHoro cobbiTus
MoMeYaloTCst NMOUCKOBLIMM METKAaMM, MEXZY KOTOPbIMI MOXHO
nepemeLLaTbecs ¢ NOMOoLLbHo kHomok Previous (Hasag) («—) u Next
(Bnepeg) (—), Haxogawwxcs B Tabnuyke Search Ha gucnnee.
Bo3moxeH nouck nepenagos, UMNYNbCOB ONPeAENeHHON ANNTENBHOCTH,
3a[aHHOTO BPEMEHI OXIaHNsl, PAHTOB, NIOTUYECKUX KOMBUHALINRA,
BPEMEH YCTaHOBKW 1 yAEPXKaHMS, NONOXUTENBHOTO Ui
oTpuLaTenbHoro nepenazaa onpeAeneHHo AnMTenbHOCTH,
COLEPXMMOr0 NakeToB NapanmenbHbIX UK NOCnefoBaTENbHbIX LUVH.

Tektronix

Cursors | Measure

Results
Table

Runt
Events: 3

@« »

Horizontal Trigger WM |  Acquisition
800 ps/div Runt

SR:1.25 GS/s n= Occurs

RL: 10 Mpts

Preview

10 May 2019
07:02:59

Pexum FastAcq nomoraeT 0BHapyxuTb paHT B LMpOBOM NOTOKE AAHHbIX 41151 AarnbHEALLMX MCCNeaoBaHMiA. B aTom cnyyae nocne 3anycka noucka 6biro 0BHapyxeHo 1 nomeyeHo

TPU paHTa B 3axBaudeHHoi 3anmcy 10 MITH. TOYek.
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TexHunyeckoe onucaHue

PacluunpeHHbIN aHanM3 UICTOYHUKOB NUTaHUA (onuus)

MocTosHHO pacTyLuue TpeboBaHMS K YBENNYEHIO BpEMEHN paboTbl OT
6aTapeil 1 NOUCK 3KONOMNYHBIX PELLEHN C MEHbLUNM
3HepronoTpebneHrem 3acTaBnsT pa3paboTHMKOB UCTOYHMKOB NUTAHMS
U3MEepATb 1 MUHUMWU3NPOBATL KOMMYTALMOHHbIE noTepu. Kpome Toro,
ANs YA0BNeTBopeHus TpeboBaHNin MeXLyHapOaHbIX M HALMOHANbHbIX
CTaH4apTOB Ha CUCTEMbI NUTaHIS, HEOBXOANMO U3MEPSTb HaNPSHKEHNS
WCTOYHMKOB NUTAHWS, YUCTOTY BIXOAHOMO CNEKTPA W YPOBEHb rapMOHMK
B Liensix nuTaHns. TpaguLmMoHHO CROXUMOChH Tak, YTO U3MepeHne 3TUX 1
MHOTUX ApYrux napameTpoB C MOMOLLb0 ocuumnnorpada OTHAMAnNo
MHOTO BPEMEHM 1 NpeaCcTaBnsno coboit KpOnoTnMBLINA PYYHOM NpoLecc.
[lononHuTenbHble CPEeACTBa aHanN3a MCTOYHUKOB NUTAHMS,
npeanaraemble ocyunnorpacdamu MDO cepun 3, CyLLeCTBEHHO
YNPOLLAIOT 3TV onepaLmu, No3eonsst GbICTPO U TOYHO U3MEPSTh
Ka4eCTBO MCTOYHWKOB NMUTAHMUS, KOMMYTaLWOHHbIE NOTEPH, YPOBEHD
rapmMoHuK, obnactb besonacHoit paboTsl (OBP), Mogynsauuio, nynbcalmm
11 CKOPOCTb HapacTaHus Toka u Hanpsbkenus (dI/dt, dV/dt). MonHocTbio
BCTPOEHHbIE B ocLmnnorpad) cpeacTsa aHanmaa UCTOYHNUKOB NUTaHUS
NO3BOMSIOT BbINOMHSATH aBTOMATUYECKME U3MEPEHMS C BbICOKON
BOCMPOM3BOAMMOCTbIO MPY HaXaTM OAHOMN KHOMKW. Bbl MOXETE OLEHUTD
OMNLMI0 aHaNN3a UCTOYHMKOB NUTaHNS, BOCMONb30BaBLUNCH 30-OHEBHOM
HecnnaTHoM nuueHanen. [leiicTBre 3TO NULIEH3NN HauMHAETCS C
MOMEHTa NepBoro BKIo4eHus npubopa.

Teldronix
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TabnuLia n3MepeHnii kayecTsa UCTOYHUKOB MUTaHNS. PYHKLMI aBTOMATUYECKOTO
“3MepeHUs MapamMeTpoB NUTaHUS MO3BONSKOT GbICTPO 1 TOYHO aHanMaypoBaTh obLyme
XapaKTePUCTUKN UCTOYHUKOB MUTAHMS.

YHuUKanbHbIN BCTPOEHHbIN aHanM3aTop
cnekTpa (onuus)

KombunmpoBaHHbii ocuunnorpad MDO — eAMHCTBEHHBIN Ha pblHKe
ocuunnorpad co BCTPOEHHbIM annapaTHO-pean3oBaHHbIM
aHanu3aTopom cnekTpa. [luanasoH 4acToT 3TOro aHanuaaTopa crnekTpa
— o1 9kly fo 1 MMy nmm go 3 Iy (c onumamn 3-SA1 unm 3-SA3
COOTBETCTBEHHO), 4YTO NO3BONSET aHaNU3MPOBaTh CNEKTP CUTHANOB
BonbluMHCTBa CTaHAapTOB BeCNpOBOLHON CBA3M.
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BbICTPbIA U TOYHLIN aHanNMU3 cnekTpa

IMpu ucnonb30BaHUM BXOAa aHanu3atopa cnektpa ¢ pasbemom N-Tuna,
3KpaH KOMBWHMPOBAHHOIO ocumnnorpada cepun 3 NEPEXoauT B PEXUM
MOMHO3KPaHHOrO 0TOBPaXeHUst CUrHaroB B YaCTOTHOI obnacTu.

Bce ocHOBHbIE NapameTpbl CriekTpa, Takie Kak LigHTpanbHas yacToTa,
nonoca 0630pa, OMopHbI YPOBEHb 1 NONOCA Pa3peLLEHNst, NErko 1
BbICTPO HACTpaMBatoTCA C MOMOLLIbK) CEHCOPHOTO 3KpaHa.

OTo6paxeHue criekTpa KOMBUHMPOBaHHbLIM ocLumorpadom cepum 3

YAob6HbIe nHTennekTyanbHble MapKephbl

B 06bI4HbIX aHanM3aTopax CnekTpa BKIKYEHNE U pa3MeLLeHe
[0CTaTO4HO BOrbLLIOTO KONMYeCTBa MapkepoB A5 0603Ha4eHns Bcex
WHTEPECYIOLLMX NMUKOB MOXET CTaTb JOBOMbHO TPYAOEMKON 1
yTomuTENbHOM 3agavei. KombuHpoBaHHble ocumnorpadbl cepum

3 NoBbILLAKT 3PEEKTUBHOCTL 3TOTO NPOLIECCa 3a CYET aBTOMATUYECKOM
pacCTaHOBKI MapKepOB Ha Mukax 1 0ToBpaxeHns 3HaYeHui1 4acToTbl 1
amMnNAnTyabl 4519 Kaxaoro nuka. Kpurepum noucka nukos MoryT
HacTpanBaThCs NOMb30BaTENEM.

Mapkep, 0603HavatoLLMiA camblid BbICOKWIA MUK, HA3bIBAETCS ONOPHbLIM
(KOHTPOMbHbBIM) MapKEPOM W BblAENSETCS KPaCHbIM LiBETOM.
OtobpaxaeMble BO3Ne MapkepoB napaMeTpbl Nika MOTYT BbIBOAUTHCS
nmnbo B BMAe abcontoTHbIX 3Ha4eHui (pexum «Absoluter), nubo B Buae
oTHocuTenbHbIX (pexum «Deltar). B pexume «Deltay oTobpaxarotcs
3Ha4eHs YacToThbl U aMNAUTYAbI MUKA OTHOCUTENBHO OMOPHOIO
Mapkepa.

[ins n3mepeHus HeNWMKOBbIX Y4ACTKOB CMEKTPa MOXHO BOCMOSb30BATHCS
ABYMS py4HbIMU Kypcopamit. [1pn BKMKOYEHUN PyYHbIX KyPCOPOB OAUH U3
HUX BbIMOMHSET POfb OMOPHOrO MapKepa, No3Bonss NPOBOANTL
n3mepeHus B NBOI YacTn cnekTpa. B 3aBMCMMOCTM OT BbIGPAHHOrO
pexuma («Absolute» unn «Deltay), noMrmo 3HaueHNin YacToTbl 1
amMnNAnTyabl NOKa3aHUs PyYHbIX KypCOPOB NPELACTaBNSIOT MIOTHOCTb
wyma 1 asosbii wym. C nomoLybio dyHKUMK «Reference Marker to
Center» («OnopHbI Mapkep B LEEHTP») MOXHO MTHOBEHHO NepemeLLaTh
4acToTy, 0603Ha4eHHYI0 OMOPHBIM MapKkepoM, B NOMOXeHe
LieHTparbHO 4acToTbl.
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ABTOMaTHYECKNE MapKepbl NMUKOBbIX 3HAYEHNA NO3BONAKT HArNSAHO NpeacTaBnaTb
BaXKHYH0 VIH(bOpMaLI,VHO. Ha PUCYHKe NnokasdaHbl NATb CamblX BbICOKMX aMMNIUTYAHbIX
nukoB. OHK aBTOMATIYECKM 0603HAYEHI Mapkepamu, NOCKOSbKY NpesbIlLakT
NoporoBble 3Ha4YeHUs 1 BENNYMHY NnokasaTend OTKNOHEeHUA; ANA Kaxaoro Mapkepa
npveefeHbl 3Ha4eHns NNUKOBON aMnanTyapl 1 4acToThl.

Cnektporpamma

KombuHmpoBaHHble ocuunnorpadibl cepun 3 No3BonsioT oTobpaxaTtb
CNeKTPbl B BiAE CNEKTPOrpaMMbl, KOTOpas ABNAETCS uaeanbHbIM
CPeLCTBOM ANst OTCNEXMBAHWNS MEANEHHO N3MEHSIOLLMXCS COObITUA B
PY curHanax. Mo ocu X 0TknaablBatoTCs 3HaYeHUs 4acToTbl (kak Ha
00bI4HOM rpachuke NpeacTaBneHns cnekTpa), no ocu Y — Bpems, a
LiBeToM 0603Ha4aeTCs amnauTyaa.

Crnow cnekTporpamMmbl hopMUpYIOTCS Crieaytowmm obpasom. bepércs
O[MH 3aXBaY€HHbIN CMEKTP W «CTaBUTCA Ha pebpoy, 4Tobbl co3gath psg
BbICOTOW B OAWH NMKCenb. KaxaoMmy nukcento psaa npucsansaeTcs
3Ha4eHue LiBeTa, KOTOpOe 3aBUCUT OT aMMINTY/bl KaXA0M YaCTOTHOM
COCTaBNSIOLLEN CreKTpa. XONnoAHbIe LBeTa (CUHWIA, 3enéHblii)
COOTBETCTBYIOT MasbIM 3Ha4YEHUAM aMnANTyabl, @ TENNble (KEMTLIN,
KpacHbIii) — Gonee BbICOKMM. [Npu KaaoM criefytoLlem 3axsaTe B
HWKHEI YacTu CnekTporpaMMbl NOSIBASIETCS HOBbI CHIOW, a
NpeLecTBYIOLLME CNOV CABUrAKOTCS Ha OAUH psf BBepX. locne
npekpaLleHns cbopa AaHHbIX N0Nb30BaTENb MOXET NPOKPYTUTL BCIO
CcneKkTporpammy B 06paTHOM HanpaBfeHnu 1 MOCMOTPETb Mio6oi
OTAenNbHbINA CNekTp.

B pexume cnektporpammbl 0TobpaxatoTcst MeaneHHo uaMeHsioLmecs cobbitus 8 PY
curHanax. Ha gaHHoM pucyHKe nokasaH curHanm ¢ HECKOMbKMM Mukamu. ViameHeHus
BO BPEMEHM 3HAYEHMIA YaCTOTbl M aMNANTY/bl 3TUX NUKOB MErko OTCNEXMBATCS HA
crekTporpaMme.

KombuHmposaHHble ocuunnorpadel (MDO) cepum 3

CBerLIJMpOKaﬂ nosfioca 3axBaTta

CoBpeMmeHHble cpeacTBa 6eCcrpoBOAHON CBA3M PA3BUBAIOTCS OYEHb
BbICTPO. B HUX YacTO 1CMONb3YIOTCS TEXHOMOTUN NAKETHO Nepeaayn
AaHHBIX 1 CMOXHbIE CXeMbI LMPOBON MOAYNALMM. DTV BUAbI
MOZYNAILM MEKT O4eHb LUIMPOKYHO NOMOCY YacToT. TpaauLyOHHbe
aHanu3aTopbl CMekTpa NocneaoBaTENbHOrO (CkaHUpyHoLLMe) Uin
napannenbHoro (BUCKPETHBIE) TUNA NMOX0 NPUCMOCOBNeHbI Ans
nccnenoBaHuUs TakuX CUrHanNoB, Tak Kak OHM MOTYT BUAETb NNLLb Y3KYH
4acTb CrEKTPa B Kbl MOMEHT BPEMEHM.

LLnpuHa cnekTpa, 3axBaTbiBAEMOrO 3a OAMH Lnki cbopa faHHbIX,
Ha3bIBaeTCs NONOCOi 3axBaTta. TpaguLMOHHbIe aHanM3aTopbl CNekTpa
CKaHMPYIOT MONOCY 3axBaTa B YCTaHOBMEHHbIX Npeaenax Ans
MOCTPOEHNS HYXHOrO n3obpaxeHust. B pesynbTaTe, noka aHanu3aTop
3axBaTblBaeT 1 06pabaThiBaeT OAMH y4aCToOK CnekTpa,
npeAcTaBnstoLLee MHTepec cobbiTNe MOXET NPOU30MTU B APYron YacTy
cnekTpa. bonbluas YacTb aHanu3aTopoB CMeKTpa, JOCTYMHbIX CErOAHS!
Ha pbIHKe, umetoT nonocy 3axeata 10 MI'y, nHoraa ¢ NoMoLLbio
AO0POroCTOSILMX OMUMA OHa MOXET ObITb paciumpera fo 20, 40 nnn
paxe 160 Mry.

B cootBeTcTBUN C TpEBOBAHMAMM COBPEMEHHBIX PY NpunoxeHuii no
LWnpmrHe nonockl YactoT, ocuunnorpadsl MDO cepum 3 obecneumsatoT
nonocy 3axeata 4o 3 [Ty, CnekTp reHepupyeTcs 13 JaHHbIX,
noryYeHHbIX 3a OAUH 3axBaT, TakuM 0bpasom obecneynsaeTcs
rapaHT1si TOro, 4TO Bbl YBUAKUTE BCe COBbITHS, KOTOPbIE UCKanu B
4acToTHOM obnacTw.

TR
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OtobpaxeHue CreKTPOB CUrHANOB NAKETHON Nepeaayn faHHbIX, NOMyYeHHbIX 33 OAUH
3axBar, Ha BXofie 1 BbIxoge npeobpasosatens npotokona Zigbee (900 M) B
npotokon Bluetooth (2,4 I'Tw).

Tpaccbl cnekTpa

Ocuunnorpadbl cepumn 3 obecneynBaioT YeTbipe pexuma oTobpaxeHns
crnekTpa (Tvna Tpacc) CUrHanoB, BKKOYas HOpMarnbHbIA, YCPeaHeHue,
yaepxaHue Makcumyma 1 yaepxxaHne MUHUMyma.
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Vcnonb3yemble TUMbI TPACC CMeKTpa: HopMarbHbIA, yepeaHeHue, yaepxasme
Makcumyma, yaepxaHue MuHUMyma
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P4 namepenusn

KomBuHupoBaHHble ocuunnorpadibl cepun 3 N03BONSI0T NPOBOANUTL TP
BMa aBTOMATM3NPOBaHHbIX PY M3MepeHuit: namepeHne MOLLHOCTY
cvrHana B KaHane, koadguumeHTa MOLLHOCTI COCeHEro KaHana
LUMPUHBI 3aHUMaeMoil nomockl YacToT. Mpu akTuBaLmuu kakoro-nubo 13
3TUX PEXMMOB U3MEPEHNIA, OCLMnnorpad aBToMaTUYECKN BKMKOYaeT
pexuM 0TobpaxeHus CrekTpa 1 MeTof AeTEKTUPOBaHUS «YcpeaHeHne»
(«Average») ons onTUMM3aLWK pe3ynbTaToB MMEPEHNIA.

ABTOMaTI/IE)VIpOBaHHoe M3MepeHne MOLLHOCTHK B KaHane

CHsaTue PY curHanoB gns U3mMepeHus cnekTpa

BapuaHTbl nogauu curHanos Ha BXOA aHanu3aTopoB CrnekTpa 06bIYHO
OrpaH1YeHbl XapakTEPUCTUKaMM KabemnbHbIX COELMHEHNI U @HTEHH.
Momumo cTaHaapTHoro pasbema N-Tuna, ocuunnorpad cepun

3 no3BonsieT ncnonb3osath NpobHuk TekVPI ¢ BxogHbIM
conpoTtuenexnem 50 Om yepes agantep TPA-N-VPI. 310 obecneunsaet
JONOMHUTENbHYH TMOKOCTb MPY MOVCKe NCTOYHUKOB NOMEX 1 obneryaet
aHanua cnekTpa 3a c4eT BO3MOXHOCTM NOMCKa M MPOCMOTPa CUrHamMoB
Ha BXOAe aHanuaartopa crekTpa.

Kpowme Toro, Ans nccnegoBaHus CUrHanoB Manoi amnauTyapl
MCMONb3yeTCa JONONHUTENbHbIN Npegycunutens. Mpeaycunutens TPA-
N-PRE nmeeT HoMMHanbHbIN koadhduumeHT yeunenns 10 b B nonoce
yactoT oT 9kl o 3 IMw.

FeHepaTOp CMrHanoB NPOU3BOJILHOMN
cdopMbI U cTaHAAPTHBLIX PYHKUUNA (Onuma)

KombuHMpoBaHHbIit ocuunnorpady 3 CogepuT onuyoHanbHbIi
BCTPOEHHbIN FreHepaTop CUrHaNoB NPoN3BONbHOM (POPMbI 1
CTaH4apTHbIX PYHKLMA, KOTOPbIV AearnbHO NOAXOAUT ANS UMUTALM
CUrHasnoB AaTyuka B NPOLECCEe OTNagku unu Anst obaBneHns wyma k
nonesHbIM cUrHanam npu MoAenvMpoBaHUM HeBNaronpUATHBIX YCNOBUIA.

KombuHmposaHHble ocuunnorpadel (MDO) cepum 3

BCTpoeHHbIN reHepaTop cUrHanoB Npou3BorbHOM opMbl 1
CTaHAapTHbIX (hyHKLWI BblgaeT curHanbl ¢ yacToton 4o 50 My, B
4aCTHOCTW CUHYCOMAArbHbIE, MPSIMOYrofbHbIE, NUM00BpasHbie U
MMMYMbCHbIE CUTHAMbI, MOCTOSHHBIN TOK, LYM, CUrHanbl PYHKLWIA
kapauHanbHoro cuHyca (Sinc), Faycca u JlopeHua, SKkCnoHeHLMansHoro
noabema W cnaga, raBepcuHyca W kapanocurHan.

Teldronix

BbiGop TMNa curHana Bo BCTPOEHHOM reHepaTope CUrHanoB npou3BosbHOM hopMbl 1
CTaHAAPTHBIX OYHKLMIA.

[TamsTb reHepaTopa CUrHanoB NPOW3BOSbHON (POPMbI COCTABSET 0
128 000 Touek. B Hee MOXHO 3anucaTh curHan ¢ aHanoroBoro Bxoaa, 13
COXPaHEHHOr0 BHYTPEHHErO hanna, co CbeMHoro Hakonutens USB
B0nbLUO EMKOCTW UK C BHELLHETO KoMMbloTepa. YTobbl reHepaTop
BblgaBan Tpebyemblit curHan, aiin ¢ CUrHanoM HyxHo nepeaatb B
pefakTMpyemyto namsTb KOMOMHMPOBAHHOO ocLunmorpada cepum

3 yepes nHtepdeiic USB, LAN unm ¢ ncnonb3oBaHMEM CbEMHOIO
Hakonutens USB.

4
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'MBkas HaCTpoiika reHepaTopa CUrHarnoB Npou3BonbHON hopMbl. B JaHHOM cnyyae k
CUHycouaansHomy curHany fobasneHo 20 % wyma.
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TexHunyeckoe onucaHue

Yucno uncposbix KaHanoB (onuus)

TNornyeckuin aHanuaatop (onums 3-MSO) obecneumnsaet 16 LUdpoBbIX
KaHamnoB, MHTErpUPOBaHHbIX B MHTEP(EIIC Nonb3oBaTeNs
ocumnnorpada. 1o ynpoljaet paboTy 1 obrneryaeT pelleHne npobnem
npu paboTe ¢ curHanamu pasHblx obnacren.

Ocuunnorpad cepun 3 ¢ onumeir 3-MSO uncnonb3yeTcs Ans 0GHOBPEMEHHOTO
0ToBpaXeH!s aHaNoroBbIX U LPPOBLIX CUTHANOB Ha BXOAE W BbIXOLE MCeayemMoro
LIAM.

LiBeToBOE KOOMpPOBaHMe ocLuAnorpaMmm

Ocumnnorpadbl NOAAEPKMBAIOT LBETOBOE KOAMPOBAHME NOTNYECKNX
YPOBHEN LiPPOBbIX CUrHAMOB, BbIAENAS ANHNLbI 3€NEeHbIM LIBETOM, @
HYNN — CUHUM. LIBETOBOE KOAMPOBAHME TakKe UCMONb3yeTCs B
MOHUTOPE LMdpoBbIX kaHarnos. MoHuTop oTobpaxaeT ypoBeHb curHana
(BBICOKMIA MAW HU3KWIA) U HEYCTAHOBMBLLEECS COCTOSIHUE CUTHana, YTo
MO3BOSSET ONPEAENsTh akTUBHOCTb kaHana 6e3 aHanuaa HeHyXHbIX
LMpOBLIX CUrHAsoB.

BcTpoeHHas cxema o6HapyeHust MHOroKpaTHbIX NepexoaoB
OKpaLLmBaeT pOHT curHana 6enbIM LIBETOM NPW HaNW4MK B 3TON TOUKE
MHOXEeCTBa nepexoaoB. benble (poHTbI YKa3bIBaKOT Ha TO, YTO MpK
PacTSHKEHWUN cUrHana unu 3axeate ero ¢ 6onee BbICOKON YacTOTOV
JMCKPETM3aLMN MOXHO NOMYYNTb AONONHUTENBHYIO MHGOopMaLmo. B
DOMbLIMHCTBE CMyvaeB pacTsikeHe NO3BONSET YBUAETb UMMYIILCh,
He3aMeTHbIE NpY NPEXHUX HACTPOIKax pa3sepTku. Ecnin Benble PpoHThI
COXPaHSIOTCA M NOCIEe MaKCUMAsbHOTO PaCTSHKEHNS, TO MOBbILLEHNE
4acToTbl AMCKPETM3aLMM NPU CeayIoLleM 3axBaTe Mo3BOMMUT BbISBUTL
BbICOKOYACTOTHY MHGOPMALMIO, HELOCTYMHYHO MY NpeablayLLmnX
HaCTpOWKax.

A3 HeckombKIX LYPPOBbIX KAHAIIOB MOXHO CHOPMMPOBATH Fpymny U
BBECTU C 3KPaHHOM KraBuaTypbl METKW 71 Kaaoro kaHana. CurHansi
MOXHO 0GbEeAVHSITL B IpynMy, MPOCTO pasmelLas ix Ha SkpaHe OauH
PSILOM C [IpYTuM.
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LiBeToBOE KOAMpOBaHHME LIMGPOBbIX CUTHAMNOB NO3BONSIET 06BEAUHSTH UX B rpyNMbl,
MpoCTO pasmMeLLast UX Ha 3kpaHe OAUH PSAoM ¢ ApyruM. MoMeyeHHble LndpoBble
kaHanbl MOXHO nepemeLyaTb eauHom rpynnow.

Korga rpynna copmupoBaHa, Bce kaHarbl rpynmbl MOXHO NepemeLLaTh
Mo 3kpaHy OJHOBPEMEHHO. JTO CYLLECTBEHHO COKpaLLaeT Bpems
HaCTPOWKM, KOTOPOE YBENUYMBAETCA NPU OTAENBHOM NepeMeLLEeHIN
Kaxgoro kaHara.

Pexum 6bicTporo 3axsata MagniVu™

B ocHOBHOM pexume 3axBaTa Ln(pOBbIX CUrHANOB KOMOVHUPOBAHHbIE
ocuunnorpadbl cepun 3 MoryT 3anuckisatb A0 10 MITH. TOYEK €O
ckopocTbto 500 MBbi6./c (paspeluerme 2 He). KomGuHMpoBaHHbIe
ocuunnorpadbl cepun 3 UMEIOT Takke PexuM 3axeata co
CBEPXBbICOKVM pa3peLLeHnem No BPEMeHU, NOMTy4MBLLMIA HAa3BaHME
MagniVu, KoTopbI NO3BONSET 3anKChIBaTh B NamsATh npubopa

10 000 Toyek ¢ yacToToi guckpeTnsaumm 8o 8,25 Bbib./c (paspelueHne
121,2 nc). Obe ocumnnorpammsl — ocHoBHas 1 MagniVu —
3aXBaTbIBAKTCS NPU KAXAOM 3anycke, Npu 3TOM MOXHO NEPEKNoYaThbcs
MeXay HUMW W BbIBOAWUTb UX HA 3KpaH B PEXNME OCTaHOBIIEHHON UK
XnBoW passepTku. MagniVu obnagaet 3HaunTensbHO NyyLwnum
paspeLLeHnem No BpeMeHU, YeM [pyrie CUCTEMbI 3axBaTa aHanoruYHbIX
Moaenei ocumnnorpadoB Apyrix NpoussoanTeneil, obecneynsas
YBEPEHHOCTb NPU BbINOMHEHUM TOUHbBIX U3MEPEHUIA BPEMEHHbIX
COOTHOLLIEHUI LHPOBBIX CUTHAMOB.

Mpo6bHuk gna undpoBbIx kaHanoB P6316

OTOT YHWKanbHbIN NPOGHIUK UMEET [Be rpynnbl N0 BOCEMb KaHanoB
kaxxdasi, YTo YNpoLLaeT NOAKMIYEHNE K MccresyemMmomy YCTPONCTBY.
MpobHMK P6316 MOXET NOAKMIYATLCA K rpynnam LThIPEBbIX KOHTAKTOB
8x2 (war 2,54 Mm), pacnonoxeHHbIM Ha nevaTHbIX nnatax. MoxHo
1cnonb3oBaTh Npunaraemblii KOMAMEKT MUOKMX NPOBOAHMKOB U 3aXWMOB
ANS NOAKIIOYEHNS K 3rieMeHTaM NOBEPXHOCTHOTO MOHTaXa Wi
KOHTPOMbHbIM TOYKaMm. MpobHuk P6316 0bnapgaeT npeBocxoaHbIMu
ANEKTPUYECKUMI XapaKTePUCTUKaMK — BXOAHOW EMKOCTbIO Bcero 8 nd u
BX0ogHbIM conpotuenexnem 101 kOwm.
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KombuHuposaHHble ocumnnorpacbl (MDO) cepum 3

IMpoBHUK Ans LndpoBbIx kaHanos P6316 MMeeT ABe rpynmibl N0 BOCEMb KOHTAKTOB
Kaxqasi, 4To ynpoLLaeT NoAKItoYeHne K UccreayemMomy YCTPONCTBY.
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TexHunyeckoe onucaHue

3anyck no curHanam nocrneaoBaTteribHbIX
LWWMH U UX aHanus (onuus)

CwvrHan nocrnefoBaTenbHOM LWNHBI COOEPXUT, kak NpaBuUno, agpec,
yNpaBRsIoLLYI0 MHEOPMALMIO, AaHHbIE 1 TAKTOBYIO YaCTOTY, YTO
3aTPYQHSIeT MHTEpNpeTaLnio n30bpaxeHns Ha akpaHe ocuunnorpada 1
BblAENEHNE MHTEPECYIOLWMX COBbITUIA. ABTOMATMYECKWI 3amyCK,
[EeKOLIMPOBAHMNE 1 MOMCK COBbLITUIA U YCIOBUI B CUTHanax,
nepenasaemblx MO MocrefoBaTenbHOM LWKMHE, CO3AaI0T HaAEXHbIN
Habop cpeacTB 0TNaaKK NocnefoBaTeNbHbIX LWKH. Bbl MOXeTe oLeHnTb
BO3MOXHOCTY 3anycka no curHanam nocneaoBaTenbHbIX LWKH 1 UX
aHanuaa, Bocronb3oBaBLLmMch 30-AHeBHON 6ecnnaTHON NNLEH3NEN.
[leicTBMe 3TOIN NNLIEH3NM HAYMHAETCS C MOMEHTa NEPBOrO BKITIOYEHUS
npubopa.

3anyck Mo KOHKPETHOMY MakeTy AaHHbIX, nepefasaeMoMy Mo wuHe |2C. Xenrast
ocuunnorpaMma npeacTaenseT coboil CUrHan TakTOBOM YacToThl, @ CUHSS — faHHbIE.
Ocuunnorpamma curHana LWWHbI NokasblBaeT AeKOAMPOBAHHOE COAEPXMMOE NakeTa,
Bkniovast Ctapt, Agpec, Utenne/3anuncs, JanHbie n Cton.

3anycx no curHanam nocrnenoBaTesibHbIX LWWUH

B komBuHMpoBaHHbIX ocuunnorpadax cepumn 3 noaaepxusaeTcs 3anyck
Mo COOEPXMMOMY NakeTa, Hanpumep, No Havany, no KOHKPETHbIM
afpecam U AaHHbIM, N0 YHUKANbHbIM MAEHTUGUKATOPaM U T. ., TakuX
nonynApHbIX NOCrenoBaTenbHbIX MHTepdeicos kak 12C, SPI,
RS-232/422/485/UART, USB2.0, CAN, CAN FD, LIN, FlexRay, MIL-
STD-1553, ARINC429 1 12S/LJ/RJ/TDM.

npen,CTaBHEHVIe LWKUHbI

BbicokoypoBHEBOE KOMOMHUPOBaHHOE NPeACTaBneHNe OTAEMbHbIX
COCTABIISIOLLMX CUTHaMa LUNHbI (TAKTOBOM YaCTOTbI, AaHHbIX, Bbibopa
KpucTanna v T. 11.) ynpoLLaeT NoUcK Hayara v KOHLa NakeTos 1
MOEHTUUKALMIO X KOMMOHEHT, TaknX kak afpec, AaHHble,
MOEHTU(NKATOP, KOHTPOSbHAS CyMMa U T. Ti.

HekogupoBaHue CUrHanNoOB LWH

YcTanum oT NOCTOSIHHOTO NOMCKa TaKTOBbIX YACTOT, Hyned 1 eguHny?
Hapoeno o06beanHaTh OUTbI B 6alThbl 1 BbIYUCAATL
LeCTHafLATEPNYHbIE 3Ha4eHns? Tak nopyyuTte 3Ty paboty
ocumnnorpady! Mocne Toro kak Bbl ONPEAENUTE LLUKHY,
koMOMHMPOBaHHbIE ocumnnorpadbl cepun 3 6yayT fekoanpoBaTh
kaablid MaKeT B 3TOW LUKMHE 1 0TobpaxaTb ero 3HaJeHue B
LecTHagLaTepuyHoM, 4BOUYHOM, fecstnyHom (Tonbko USB, CAN, CAN
FD, LIN, FlexRay, MIL-STD-1553 1 ARINC429), aecatnyHom €O 3HaKom
(tonbko (12S/LJ/RJ/TDM) nnn ASCII (tonbko USB, MIL-STD-1553 u
RS-232/422/485/UART) chopmare.
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CTaHpapTbl nocneaoBaTeNbHbIX WWH, NOAAEPXKUBaEMble
KOMOMHUPOBaHHbIM ocuunnorpacdom cepun 3

CraHpapt 3anyck, 3akaxuTe onumio
[eKoaupoBaHue,
nouck
Betpansaemble | 12C la 3-SREMBD
creTemel SPI it} 3-SREMBD
KomnbtoTepHas RS232/422/485, | [a 3-SRCOMP
TeXHWKa UART
UsB USB Hu3ko-, [a (3anyck Tonbko | 3-SRUSB2
MOHO-, ANS HU3KO- 1
BbICOKOCKOPOCTHO | MOMHOCKOPOCTHBIX
] LUWH;
[EKOAMPOBaHMe
BbICOKOCKOPOCTHbI
X LUVH TOMbKO B
MOZENsiX ¢
nonocom
npomnyckaHus
11Tw)
AsTomobunbHas | CAN, CAN FD [a 3-SRAUTO
SMEKTPOHNKa LIN Ia 3-SRAUTO
FlexRay Ja 3-SRAUTO
BoeHHoe u MIL-STD-1553, | [a 3-SRAERO
aspokocmuyeckoe | ARINC429
obopyaoBaHue
AyavoLmnHbI 12S JIE 3-SRAUDIO
LJ,RJ Ja 3-SRAUDIO
TDM Ja 3-SRAUDIO

Tabnuua cobbITUN

Kpome oTobpaxeHus [ekoaMpoBaHHbIX MakeTHbIX AaHHbIX Ha CaMoil
ocuunnorpaMme, 3axsayeHHble B namsTb npubopa nakeTbl MOXHO
npeAcTaBnsATh B TabnmyHoM hopme nogobHO ToMy, Kak OHU
NpeLCTaBNATCS B IUCTUHTE NporpaMMbl. MakeTbl cHabxatoTcs
MeTKamu BpeMeHU 1 pa3buBatoTcs Ha cTonbLbl Ans Kaxaoro
OTZENbHOro TMMa curHana (agpec, AaHHole v 1. n.). Cogepxumoe
Tabnuubl coBbITUIA MOXHO COXpaHaTb B hopmate .CSV.

Teldronix

Tabrnmua cobbliTuit 0TobpaxaeT AekoaNPOBaHHbIE MOEHTU(NUKATOP, KOL ANHbI
AaHHbix (DLC), AaHHble 1 koHTponbHY0 cymmy (CRC) Ans kaxgoro naketa LWmHbl
CAN B Te4eHue AnnuTensHoro 3axeara.

www.tehencom.com




Mowuck (3anyck no curHanam nocriegoBaTenbHbIX
LUKMH)

3anyck no curHanam nocneaoBaTenbHbIX LWUH O4EHb NONE3EH A1
BbIAENEHNS MHTEPECYIOLLMX CobbITUA. Bbl 3axBaTunu Takoe cobbiTne 1
XOTWTE ero NpoaHanu3npoBaTb, YTO fenath Janblue? PaHblue ans
rovicka MPUYMHBI BO3HUKHOBEHUS TOTO UMW MHOTO CODbLITUS Bam
NPUXOLMNOCH BPYYHYI0 MPOCMATpUBaTh OCLMMNOrpamMmbl, NOACMTLIBAS
1 npeobpa3sys 6utbl. Tenepb y Bac eCTb ocLunnorpad, N03BoNSoLLMIA
aBTOMATMYECKM NPOCMATPUBATL 3aXBaYeHHbIE AaHHbIE U BbINOMHSATH
MOVCK MO YKa3aHHbIM KpUTEPUSIM, B TOM YICTIE U N0 COAEPXKIMOMY
NnaKkeToB NocneaoBaTenbHbIX AaHHbIX. Kaxaoe obHapyxeHHoe cobbiTie
CcHabxaeTcs MeTkon. [11s1 BbICTPOro nepemeLLeHns Mexay MeTkamu
MOXHO MCMOMb30BaTh dKpaHHble kHomku Previous (Hasap) (<) n Next
(Bnepea) (—).

LUudcdpoBon BonbTMETP U HacToTOMEP
(6becnnaTtHo npu peructpauum npmbopa)

Ocumnnorpad MDO cepuu 3 COREPXMT BCTPOEHHbIE 4-paspsiaHblil
UMcpoBOIt BONLTMETP U 5-paspsaHbIin yactoTomep. CurHan ¢ noboro
aHarnorosoro Bxoga ocuunnorpada MoxeT 6bITb NoaaH Ha BONbTMETP
6e3 nepeknioyeHns npobHnkoB. Lindposoit BONbTMETP 1 YacToTomep
nmetoTcs Bo Beex Mogensix MDO cepuu 3 1 akTUBMpYHOTCS npu
peructpaumu npubopa.

Teldronix

/3mepeHme NoCTOSIHHOrO Toka BCTPOEHHBIM BOMIbTMETPOM

NMnatdopma MDO cepun 3

Bonblion ceHCOPHbIN 3KpaH BbICOKOro pa3peLueHus

KomBuHmpoBaHHble ocuunnorpadibl cepum 3 UMEKOT LUMPOKWIA 3KpaH C
AmaroHanbto11,6 aonmoB (295 Mm) 1 Beicokum paspeluernem (1920 x
1080) ons AeTanbHOro U3y4eHMs CIOXHBIX CUrHamMOB.

KombuHupoBaHHble ocuunnorpadgel (MDO) cepum 3

UHTepdencol

Kom6uHMpoBaHHbIN ocumnnorpad cepun 3 UMEET HECKOMbKO NOPTOB,
KoTopble MOryT BbITb 1CMOMNb30BaHbI ANS COeANHEHNS Nprubopa ¢ CeTbio,
HenocpeLCcTBEHHO C KOMMBIOTEPOM UK C APYIMM KOHTPOMBHO-
n3mepuTenbHLIM 060PYAOBAHUEM.

o [lepeqHuin n 3agHuin xocT-nopThl USB no3eonsitoT nerko nepegaeathb
CHUMKW 3KpaHa, HacTpOiiku npubopa v AaHHbIE CUrHana B CbeMHbI
HakonuTenb USB. Mbiwb unu knaeuatypa USB mMoxeT ObiTb
noacoeamHeHa k xoct-nopty USB u ncnonb3osaHa Ans BBoAa
AaHHbIX.

® Ha 3agHeit naHenu pacnonoxeH nopt USB ans aucraHumoHHoro
ynpaBneHuns ocLMnnorpagom ¢ NepCoHanbLHOM0 KOMMbOTEPa.

e CraHgaptHbii nopt 10/100 Ethernet Ha 3agHelt naHenm npubopa
no3BONseT Nerko NOACOEANHSATLCS K CETSM, pacneyarbiBath
pe3ynbTaThl C MOMOLLbK CETEBOTO NpUHTepa 1 obecneynBaeT
COBMECTMMOCTb C ycTpoiicTBamu cTaHaapTa LXI Core 2011.

e Bugeonopt HDMI Ha 3agHeit naHenu npubopa no3sonset
nepenaBaTb 13006paxeHNst Ha BHELLIHWIA MOHUTOP UMW MPOEKTOP.

MHTepdencobl nepegaum gaHHbIX U AUCTAHLMOHHOIO
ynpaBneHusi npubopom

[ins akcnopTa AaHHbIX 1 pe3ynbTaToB U3MepeHUit JOCTaTOMHO
MOAKNYMTL ocuunmorpad k komnbiotepy kabenem USB. Bcé
Heobxoaumoe nporpammHoe obecniederine — OpenChoice® Desktop 1
naHenu uHctpymeHtos Microsoft Excel m Word — obecneunaet
BricTpoe v npoctoe B3anmogenctaie ¢ MK, pabotatomm nog
ynpasneHuem Windows.

[ns ynpoueHns paboTbl MoxHO ucnonb3aosath M0 OpenChoice
Desktop, koTopoe obecneuynBaeT B3aumopeiicTane ocuyunnorpada c
komnbtoTepom Yeped nopt USB nnm LAN ans nepegayn HacTpoex,
OCLMNMOrpaMm 1 CHUMKOB 3KpaHa.

BerpoenHoe MO e*Scope® nossonseT nerko ynpaenstb
ocuunnorpadom no ceT Yepesa cTaHAapTHbIN 0603peBaTenb
nHTepHeta. Mpocto BBeauTe IP agpec unm cetesoe ums ocuunnorpadga,
1 B 0603peBaTerne OTKpoeTcs CTpaHuua ynpaenexus. MNepegaiite u
COXpaHWTE HACTPOIKM, OCLMMIOrpaMMbl, U3MEPEHUS N CHUMKM SKpaHa
WUNK onepaTUBHO M3MEHWUTE HACTPOIKK ocumnmnorpada
HEMocpeACTBEHHO Ha CTpaHULe yrpaBneHs.

HeGonbLliune pasmepsbl

Ocupnnorpad BbIMONHEH NETKAM 1 KOMMAKTHbIM, YTO 0breryaeT ero
nepemeLLeHne u3 ogHon nabopatopuu B apyryto. [nybuHa
ocuunnorpacda paeHa 149 MM, NO3TOMY OH 3aHUMAET Mano MecTa Ha
ucnbiTaTenbHoM cteHae. KombuHpoBaHHbIin ocumnmorpad cepum

3 ocHalLeH Bcemy HeobxoanmMbIMy CPEACTBAMY ANS BbINONHEHMS!
noBCeAHEBHbIX paboT No 0Tnaake YyCTPOUCTB U CUCTEM.
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TexHunyeckoe onucaHue

N

KomnakTHblit ocynnnorpad MDO cepun 3 3aHMMaeT Mano MecTa Ha UCnbiTaTenbHOM
cTeHze nnu paboyem CTone 1 0AHOBPEMEHHO NO3BONSIET BbIMOMHSATL HeobXoaUMbIe
paboTbl N0 OTNaAKe YCTPONCTB U CUCTEM.

Mpo6GHMKKN ANA TOYHOro U3MepeHus
BbICOKOCKOPOCTHbIX CUrHasoB

KomBuHmpoBaHHble ocuunnorpadibl cepun 3 B CTaHAapTHOM
KOMMMeKTaLmm NOCTaBASTCS C NACCUBHBIMM NPOGHMKaMK,
OCHaLLeHHbIMK HTepdericom TekVPI.

CTaHAapTHbIe naccuBHbIE I1p06HVIKI/I Hanpsi>KeHusa

B komnnekT noctasku KOMGUHMPOBaHHOTO ocumnnorpada cepun

3 BXOASAT NaccuBHbIE NPOBHMKI HANPSBKEHNS C MUHUMAMNBHON B OTPAchy
BXOZHOM eMKOCTbH0, He npeBbilatoLyen 3,9 nd. BkmoyeHHble B
KOMMIEKT NocTaBkv NpobHuMkK cepumn TPP npakTuiecku He okasbiBatoT
BMWSIHWSA Ha UCCReayeMble YCTPOCTBA 1 C BbICOKOM TOYHOCTbIO MOAA0T
Ha ocuunnorpad) curHansl Ans 3axeata v aHanusa. B cnepytowyen
Tabnvye npueegeHbl NpobHukK cepun TPP ans kaxooin mogenu
ocumnnorpadgos MDO cepuu 3.

Mogenu cepumn 3: MDO32, MDO34 MocTaBnsembIi NPOGHMK

100 Mry, 200 MI'y TPP0250: naccuBHbIA NpoBHMK
Hanpsbkenus 10x, 250 My, OguH Ha

aHanoroBbI kaHan

TPP0500B: naccueHbIi npobHMK
Hanpskerus 10x, 500 MI'y. OauH Ha
aHanoroBblil kaHan

350 MT'w, 500 Mru, 1My
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UHTepdeiic npobHukos TekVPI®

MHTepdeiic noakntoueHus npobHukoB TekVPI cyliecTBeHHO ynpoLiaeT
pa6oty. Mpo6Hukn TekVPI® oGopynosaHb! MHANKATOPaMI COCTOSHIS 1
OpraHamu ynpasfieHust, B TOM YMCTe KHOMKOWN BbI30Ba MEHIO HACTPOMKY
NpoGHWKOB, PacnomnOXeHHOW HEMOCPEACTBEHHO Ha Kopryce. JTa KHomMKa
no3BosisieT 0T06pa3nTb Ha 3kpaHe ocumnnorpada MeHto NpobHka co
BCEMW HeOOXOAMMbBIMW HACTPOMKaMM 1 CPeACTBaMI yNpaBneHns
npo6Hukom. MHTepdeiic TekVPI obecneynsaeT npsiMoe NOAKMOYEHNE
TOKOBbIX MPOBHWKOB B€3 NPUMEHEHNS OTAEMBHOIO NCTOYHMKA NUTAHNS.
lMopnepxmBaeTcs AUCTaHLUMOHHOE ynpaBneHne npobHkamm Yepes
nntepceiic USB, GPIB unu LAN, 4to no3sonsieT rmbko ncnonb3osath
VX B COCTaBE aBTOMATM3MPOBAHHbIX KOHTPOSIbHO-M3MEPUTESBHBIX
cuctem. OT BHYTPEHHETO MCTOYHMKA NUTaHMS Ha pa3beMbl MHTepdelica
TekVPI® moxeT 6bITb NogaHa MOLLHOCTb 0 25 Br.

Nntepdeiic TekVPI® ynpolyaeT noaniodeHine NpoBHIKOB K ocummnorpady.
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KomBuHuposaHHble ocumnnorpadbl (MDO) cepum 3

TexHn4Yeckne xapakTepucTUKK

anIBe,D,eHHbIe XapaKTePUCTUKN ABNATCA TUNOBbLIMU, €CIN HE YKa3aHO UHOe. anIBeJJ,GHHbIe XapaKTePUCTUKM OTHOCATCA KO BCEM MOLENAM, €CIU HE YKa3aHO UHOe.

onuuent 3-SA31

MDO32 n MDO34
AHanorosas nonoca 100 My 100 My 200 Mry 200 Mry 350 My 350 My 500 Mry 500 MIy 11Ty 11Ty
npomnyckaHus
Yncno aHanorosbix 2 4 2 4 2 4 2 4 2 4
kaHanos
Bpewms HapacTaHus (Tun., | 4 HC 4 He 2 HC 2 HC 1,14 He 1,14 He 800 nc 800 nc 400 nc 400 nc
pacyer.)
(ckopocmb passepmku
10 mB/den. npu exodHou
Haepyske 50 Om)
Yacrota auckpeusauyumm | 2,5 Bbib./c | 2,5 TBbI6./c | 2,5 MBIB./C | 2,5 TBLIG./C | 2,5 BLIG./C | 2,5 BbIB./C | 2,5 BLIG./C | 2,5BbIB./C | 5TBLI6./C | 5BHIG./C
(1 kaHan)
Yacrtota guckpetusauymm | 2,5 Mebib./c | 2,5 MBbIO./c | 2,5 TBbIG./C | 2,5 TBLIO./C | 2,5 MBbID./C | 2,5 BLIG./C | 2,5 BLIO./C | 2,5 MBbIO./C | 5BLIG./C | 5TBHIO./C
(2 kaHana)
YacrtoTa guckpetmsaumm | — 2,5BbIO./C | - 2,5BbIO./C | - 2,5BbIO./C | - 2,5BbIO./C | - 2,5Bblb./C
(4 kaHana)
[Onuna 3anven (1 kanan) | 10 Meei6. | 10 Mebi6. | 10 MBbi6. | 10 MBei6. | 10 MBbI6. | 10 MBbi6. | 10 MBbi6. | 10 MBbI6. | 10 MBbIG. | 10 MBHLIG.
[nuHa 3anucn (2 kanana) | 10 Mebi6. | 10 Mebi6. | 10 MBbi6. | 10 MBbi6. | 10 MBbI6. | 10 MBbI6. | 10 MBbi6. | 10 MBBIG. | 10 MBbIG. | 10 MBHIG.
[nuna 3anucw (4 kanana) | — 10 MBbIb. |- 10 MBbib. |- 10 MBbib. |- 10 MBbib. |- 10 MBbI6.
Yueno undposbix 16 16 16 16 16 16 16 16 16 16
kaHanos ¢ onuuen 3-MSO
Yneno BbIXOAHBIX 1 1 1 1 1 1 1 1 1 1
kaHarnoB reHepatopa
CUrHanoB NPOKU3BONbHOM
(hOpMbI M CTaHAAPTHBIX
yHKUMIA ¢ onumeit 3-AFG
Yueno kaHanos 1 1 1 1 1 1 1 1 1 1
aHanusatopa cnekTpa
[nana3oH yacTot 9Ky - 9Ky - 9Ky - 9Ky - 9kly - 9kly - 9kly - 9kly - 9kly - 9kly -
aHanuaatopa cnektpac | 1,0 Ty 1,0y 1,0y 1,0y 1,0y 1,0y 1,0y 1,0y 1,0y 1,0y
onumeit 3-SA1
[nana3oH yacTot 9kly - 9kly - 9kly - 9kly - 9kly - 9Ky - 9Ky - 9Ky - 9Ky - 9Ky -
aHanuaatopa cnektpac | 3,0 MMy 3,0y 3,0y 3,0y 3,0y 3,0y 3,0y 3,0y 3,0y 3,0y

Ocuunnorpad

Cucrema BEPTUKAJNIbHOIO OTKITOHEHUA aHANOroBbIiX KaHanoB

AnnapaTHoe orpaHu4yeHue
nonocbl NnponyckaHnAa

[ns moZenei ¢ nonocow
nponyckaxus 2350 MI'y

[ns mogenein ¢ nonocoi
nponyckanua 100 My n
200 My

20 MI'y vnn 250 My

20 Mry

Pexum cBsA3u no Bxoay

BxopHoe conpoTuBleHne

nepem. Tok, NoCT. TOK

1 MOm £1%, 50 Om £1%

www.tehencom.com
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TexHunyeckoe onucaHue

Cucrema BEePTUKAINIbHOIO OTKITOHEHUA aHAaNOroBbIiX KaHanoB

quCTBVITeanOCTb no BepTuUKanu

1 MOm Ot 1 MB/pen. no 10 B/nen.
50 Om Ot 1 MB/pgen. no 1 B/gen.
PaspeweHue no Beptukanm 8 6uT (11 BUT B pexnMe BbICOKOrO paspeLLeHns)

MakcumanbHoe BXogHoe

HanpskeHue
1 MOm 300 B ¢p. . (KAT. II) ¢ n1koBbIMI 3HA4EHMAMM < +425 B
50 Om 5B ¢p e, C MMKOBBIMM 3HaueHUAMM < +20 B

MorpewHocTb yeunexus +1,5% npu YyBCTBUTENBHOCTU HE MeHee 5 MB/gen., yBennimnsaetcs co ckopocTbio 0,10%/°C npu Temnepatype Bbiwe 30 °C

NOCTOSIHHOTO HaNpPSKEHUS
P +2,0% npu vyBCcTBUTENBHOCTY 2 MB/Len., yBenuuusaetcs co ckopocTsio 0,10 %/°C npu Temnepatype Bbiwe 30 °C

+2,5% npu vyBcTBUTENbHOCTY 1 MB/Aen., ysenuumusaetcs co ckopocTsio 0,10 %/°C npu Temnepatype Bbiwe 30 °C
+3,0% npu nepemeHHOM koadhduLMeHTe yeunerus, yeenuumusaetcs co ckopocTbio 0,10 %/°C npu Temnepatype Bbilue

30°C

Pa3Bsizka mexpgy kaHanamu (tun.)  [ins aByx nobbix kaHanoB ¢ OAMHAKOBOI YYBCTBUTENBHOCTbIO N0 BepTukanu — =100:1 Ha yacTote <100 My n =30:1 Ha
yactote 0T 100 My 4o BEPXHel rpaHmLibl NOMOCHI MPOMYCKaHUS

CnyyaiHbIn WyMm, pexum 1 mBlgen. 100 mB/gen. 1 mBlgen.
-
nponyckaxus (Tun.) 500 My - 1,54 MB 13,47 mB
350 My - 1,7 vB 12,7 MB
200 My 111 mkB 1,6 MB 15,19 mB
100 My 98 mxB 1,38 MB 15,87 mB
[nana3oH cmeweHus YyBCTBMTENLHOCTbL NO BEPTUKANM [lmana3oH cmeLleHmns
(Blpen.) BxoaHoe conpoTtusnetue 1 MOm BxoaHoe conpoTuBnetune 50 Om
ot 1 MB/nen. o 50 mB/gen. +1B +1B
ot 50,5 mB/nen 0o 99,5 mB/nen. +0,5B +0,5B
ot 100 mB/gen. no 500 mB/nen. +10B +10B
ot 505 mB/gen. no 995 mB/pen. +5B +5B
ot 1 mB/gen. go 10 B/gen. +100B 5B

Cucrema FTOPU3OHTaNIbHOIo OTKITIOHEHUA aHaNoroBbIX KaHanoB

[lnanasoH cKopocTH pa3BepTku

Mopenu ¢ nonoco#n ot 400 nc/men. go 1000 c/pen.
nponyckanusa 1 My

Mopenu ¢ nonoco#n ot 1 He/pen. go 1000 c/gen.
nponyckanma <500 My

MakcumanbHas
NPOAOMKUTENLHOCTL 3axBaTa Nnpu
MaKCcMManbHOM YyacToTe
AMCKpeTU3aumm (Bce KaHanbl/
NoroBKHa KaHarnoB)

Mogenu ¢ nonocowu 4/2 mc
nponyckanusa 1 My

Mopenu ¢ nonoco#n 4/4 mc
nponyckanma <500 My

[vnana3oH 3agepxku pa3BepTku ot -10 aenenuin go 5000 ¢
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KombuHuposaHHble ocumnnorpacbl (MDO) cepum 3

Cucrema ropusoHTanbHOro OTKIIOHEHUs1 aHaroroBbIX KaHanoB

[nana3oH KomMneHcauuu casura
¢ha3 mexxay kaHanamu

MorpewHocTs reHepaTopa
pa3BepTku

+125 He

+10 x 10 -6 B ntobom nHTEpBane =1 mc

Cucrtema 3anycka

Pexumbl 3anycka

Pexum Bxopa 3anycka

ABTOMaTUYECKUIA, XOYLLUUIA, OOHOKPATHbIN

CBsi3b N0 NOCTOSHHOMY TOKY, N0 NepemeHHoMy Toky, ®BY (nogasnerue yactoTbl >50 kl'y), ®HY (nopasnexne YacToThbl
<50 kl'L), noaaBneHue Lyma (CHIKEHe YyBCTBUTENBHOCTH)

[nanasoH yaepxaHus 3anycka

YyBCTBMTENBLHOCTL 3anycka (Tun.)

[vana3oHbl ypoBHeN 3anycka
JTro6oii BXoAHOM KaHan

BcnomoratenbHbIn BXoa
(BHeLWHW)
CeTb NUTaHUA

MHamkaumsa yacToTbl cUrHana
3anycka

Tunbl 3anycka
Mo nepenapy

MocnepoBatensHocTh (B-
Tpurrep)

[nutenbHOCTb UMNynbCa
Bpems oxupanus

PaHT

Mo noruyeckomy BbipaxeHU0

YcTaHOBKa M yaepxaHue

ot20HCc oo 8¢

Mo nepenagy mmnynbeca, CBA3b Mo NOCT. TOKY

WcTouHuk curhana 3anycka quCTBMTeanOCTb

Bxop nto6oro aHanoroBoro kaHana 0,75 penenus ot 0 fo 50 My, yBenuunBaeTcs go

1,3 eneHus npu HomuHanbHom nonoce (ot 1 MB/gen. go
4,98 mB/pen.)

> 5 mB/pen.: 0,4 penenus ot 0 go 50 My, yBenuunBaetcs

10 1 AeneHusi pu HOMUHarbHOM Nonoce

BcnomoratenbHblit BXOA (BHELLHWI); BOCTYNEH TOMbKO B 2-
kaHanbHbIX npubopax

200 mB ot 0 go 50 Mr'u, ysenuumsaetcs go 500 MB npu
200 My

[MocTosiHHas

CeTb NUTaHMs

+8 feneHuit oT LeHTpa akpaHa, +8 aenenuii ot 0 B, ecnu BoibpaH Bxoa ¢ ®HY
+8B

®uKCMPOBaAHHBIN YPOBEHb, NPUBManTensHO 50 % OT HanpskeHus ceTu

LllecTupaspsiaHbIil YacTOTOMEP AMs CUrHana anycka.

Mo nonoxutensHOMY, oTpuLaTeNLHOMY Unk Mo6oMy nepenagy curHana B Ni6om kaHane. BosmoxHa caasb no
MOCTOSAHHOMY TOKY, nepemeHHomy Toky, ®HY, ®BY 1 nogasnexue wyma.

3agepxka 3anycka no BpemeHu: ot 9,2 He Ao 8 c. Vinn 3apepxka 3anycka no cobbituam: ot 1 1o 4 000 000 cobbiTuii.
3apepxka 3anycka no cobbiTsiM 0TCyTCTBYET NpU BbibOpe ntoboro nepenaga (“Either”).

SaI'IyCK N0 NONOXWUTENbHbIM U OTPULATENbHBIM UMMYNbCaM, ANMUTENBHOCTb KOTOPbIX >, <, = UNA # YKa3aHHOMY 3Ha4eHuto
unn nonagaet B npeAenbl Unun 3a npefenbl yka3aHHoro ganasoHa.

3anyck, ecnu B Te4eHue ykasaHHOro nepuopa BpemeHu (0T 4 He o 8 ¢) He 0BHapyeHO Hi OJHOTO COOLITUS M3MEHEHMS
YPOBHS.

3aI'IyCK no uMmnynbey, KOTOprI7I nepecek OAuH nopor, HoO He nepecek BTOpOI;I nopor nepepj noBTOPHbIM NepecevYeHnem
nepeoro.

3arnyck B TOM Cryyae, eCriv HEKOTOPOE NOrMYECKOE BbIPAXEHUE COCTOSHIS KaHAMOB NPUHUMAET 3HaueHue «J1oxb» 1nu
COXpaHsieT 3HayeHue «/cTuHa» B TeueHwe ykadaHHoro BpeMeHu. Mioboil 13 BXO[OB MOXHO MCMONb30BaTh B KaYecTBe
MCTOYHMKA TAKTOBOTO CUrHana, no nepenagy kKoToporo NpoBepPsiIETCs NOrMYECKoe BblpaxeHue. Jloruyeckue 3Hauenus (U,
YN, N-HE, VNIA-HE), ykasaHHble Ans Bcex BXOAHbBIX kaHanoB, onpeaensiotcs kak Boicokoe, Huskoe unu bespasnumyHo.

3ar|ycn< No HapyLlEeHAM BPEMEHW YCTAHOBKW 1 BDEMEHW YAepXaHUa Mexay cUrdHanom TaKTOBOW YaCTOThI U NOSIBIEHUEM
[JaHHbIX Ha NBOM 13 BXOLHbIX KaHaMoB.

3anycx Nno BpeMeHU YCTaHOBKU U BPeMeHU yaepXaHusa Onucanue

[unanasoH BPEMEHW YCTaHOBKU

ot -0,5 He 10 1,024 mc

[lnanasoH BpeMeHH ynepxaHins

ot 1,0 He 0 1,024 mc

[lnana3oH cymMMbl BPEMEH YCTaHOBKY U YAEpKaHus

ot 0,5 He 10 2,048 mc

www.tehencom.com
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TexHunyeckoe onucaHue

Cucrtema 3anycka

Bpems HapacTaHus/cnapa

BupeocurHan

MapannenbHas wuHa (npu
Hanuyuu onumm 3-MSO)

Cucrtema 3axBaTa AaHHbIX

Pexumbl 3axBara OaHHbIX
Bbi6opka

OGHapyxeHue NUKOBbIX
3Ha4eHNi

YcpenHenue
Orunbatowas

Bbicokoe pa3speluenue
MpokpyTka
FastAcq®

3anyck no nepenagam MMMynbCOB, KPYTH3HA KOTOPbIX DOMbLUE UMM MEHbLLE YKa3aHHOro 3HaveHus. [epenag MoxXeT ObiTb
MOMOXUTENbHBIM, OTPULIATENbHBLIM UK NtoBbIM B AnanasoHe ot 4,0 He o 8 c.

3anyck no Bcem CTpOKaM, HEYETHbIM, YETHBIM UMK BCeM nonsim BuaeocurHanos ctaHgaptoB NTSC, PAL u SECAM.

3anyck no BuaeocurHanam 480p/60, 576p/50, 720p/30, 720p/50, 720p/60, 875i/60, 1080i/50, 1080i/60, 1080p/24, 1080p/
24sF, 1080p/25, 1080p/30, 1080p/50, 1080p/60

1 no cneyunaneHbIM BUAEOCUrHanam ¢ AByx- 1 TpEXypOBHEBOl;I CVIHXpOHVISaLl,VIEVI.

3anyck no 3Ha4eHNsIM JaHHbIX Ha NapannernbHol WiHe. Pasmep AaHHbIX, NepeaaBaeMblx Mo napasnnenbHom WIHE, paBeH
ot 1 5o 20 61TOB (0T LMPOBLIX 1 aHANOroBLIX kKaHamnoB). MoaAepPKMBAIOTCS ABONYHbIE 1 LWECTHAALATEPUYHbIE YMCTa.

3axBaT 3HaueHuI1 BbIGOPOK

3axeart rnutyen AantensbHocTbio 1,5 He (Mogenu ¢ nonocor nponyckauna 1 ITw), 2,0 He (Mogenw ¢ Nonocor nponyckaHns
500 Mrw), 3,0 Hc (Mogenm ¢ nonocoit nponyckanus 350 MIw), 5,0 He (Mogenu ¢ nonocoit nponyckanus 200 M), 7,0 He
(mopenu ¢ nonocoi nponyckanus 100 MIL) npu BCex CKOpOCTSX pasBepTKM.

YcpenHenue ot 2 8o 512 ocuunnorpamm.

OruBatoLLasi MMHUMYMOB-MaKCUMYMOB NPEACTABNSIET AaHHbIE, MONYYeHHbIE B pe3yrbTaTe 06HapYKEeHWst NMUKOBBIX 3HAYEHMI
B TEYEHME HECKOMbKMX 3axBaToB. Yncno curHanos B ornbatolleir Boibupaetcs ot 1 4o 2000 1 go 6eCcKoHe4HOCTH.

YcpefiHeHe cepum 3aXBaToB B pearibHoM BPEMEHI YMEHbLUAET CyyaiiHbIi LyM 1 MOBbILIAET PaspeLLeHIe Mo BepTUKany.
MpokpyTka ocLMNAOrpaMMbl Mo 3KpaHy Crpaea Haneso Co CKOPOCTbIO pasBepTKI1, MeHbLLIel unu pasHol 40 mc/nen.

Pexum 3axsata FastAcq onTumusnpyet npubop Ans aHannsa AMHaMUYeCKUX CUrHanoB W 3axaata peakux cobbituin, B
Mopensix ¢ nonocoi nponyckanus 1 Ty 3axeatbisaetcs >280 000 ocuumnnorpamm/c, B MOAENSX C MONOCOV NPONyCKaHus oT
100 MI'y go 500 Mry —>235 000 ocynnnorpamm/c.

N3mepeHne napameTpoB curHana

Kypcopbi

OcuunnorpamMma v akpaH

ABTOMaTU3MpOBaHHbIe u3mepenua Vamepserca 30 napameTpoB, A0 YETbIPEX 13 KOTOPbIX MOXHO BbIBECTI Ha 3KpaH OAHOBPEMEHHO. BO3MOXHO n3mepermne

(B0 BpemeHHoW obnacTu)

ABTOMaTH4eCkUe U3mepeHus (B
4yacToTHOM obnacTm)

Cratuctuyeckas o6paborka
pe3ynbTaToB

OnopHbIe ypoBHM

CrpobupoBaHnue

20 ru.tektronix.com

CcrieayIoLL/X napaMeTpoB: Nepuog, YacToTa, 3afjepxka, BpeMsi HapacTaHusl, BpeMsi crajia, CKBaXHOCTb NOMOXUTENbHBIX
VMNYTbCOB, CKBAXHOCTb OTPULLATENbHbIX UMMYIBCOB, ANUTENBHOCTb NOMOXUTENBHOMO UMMYIIbCA, ANUTENBHOCTD
OTpULATENBHOMO MMMYNbCA, ANUTENBHOCTb NakeTa, hasa, NONOXUTENbHbINA FMUTY, OTPULATENbHBIV FINTY, 3HAYEHWE OT Nnka
[0 NiKa, aMmAnuTya, BbICOKUA YPOBEHb, HI3KUIA YDOBEHB, MAaKCUMyM, MUHUMYM, CPEZHEE 3HaUYeHWUe, CPeaHee No nepuogy,
CpeAHeKBaapaTNIeckoe 3HayeHne, CpeaHeKBaapaTIeckoe no Nepuoay, HMCNO NONOKUTENbHBIX MMMYNBCOB, YNCIO
OTpULATENbHBIX UMMYIBCOB, YNCIO MONOXMUTENBHBIX (HPOHTOB, YMCIO OTPULATENBHBIX (DPOHTOB, NMOLLAAb W NNOLLaab
nepvopa.

3 Buaa, pe3ynbTatbl OAHOIO U3 KOTOPbIX MOryT ObITb OTOGpa)KeHbI Ha 3KpaHe. Bo3amoxHo U3MepeHne cnegyrwmnx
napameTpoB: MOLLHOCTK CUrHana B kKaHane, KOS(*)(*)I/ILLVIEHT& PasBA3KM CoCeaHUX KaHanoB No MOLHOCTK U 3aHUMaeMon
NoNnocChbl 4acCToT.

CpenHee 3HaueHue, MUHUMYM, MakCUMyM, CTaHAAPTHOE OTKMOHEHUe.

OnpeaenﬂeMble nonb3oBaTesnieM OnopHble YPOBHM ANA aBTOMAaTU3UPOBAHHbBIX |/|3mepeHv||7| MOXHO YyKa3blBaTb B NPOLIEHTaxX
mnn B d)MSquCKVIX eAnHnLax.

BblaeneHue KoHKPETHOTO COBLITUS B 3aXBaYeHHOM CUrHarne [ ero U3MepeHus. BeinonHseTcs ¢ NoMOLLblo KypcopoB
aKpaHa Wrn KypcopoB curHara.
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ApudmeTnyeckue onepaumm
Matematuyeckue pyHkuumn

Bre

Matematuyeckas o6paboTka
cnekTpa

PacwupeHHble MaTemaTnyeckme
¢yHKUMM

KomBuHuposaHrHble ocumnnorpacel (MDO) cepum 3

MatemaTtuuyeckasa o6paboTka ocuunnorpamm

CroxXeHue, BbluUTaHIUE, YMHOXEHUE W JeNeHNe CUrHamMOB.
/HTerpupoBaHue, auddepeHLpoBaHme, bbicTpoe npeobpasosaHue Pypbe

Pacnpenenexue amnnntyabl no Yactote. Boibop BepTukansHoro maciutaba Brd cornacHo nuHeitHoMy
CpefHeKBaapaTUIECKOMY 3HAYEHNI0 UNv CpeHeKBaapaTMyeckoMy 3HaveHnto B AbB. Bbibop okHa BI®: npsmoyronbHoe,
XemmuHra, XeHHnHra unv bniakmana-Xappuca.

CnoseHue 1 BbluMTaHWE Tpace CMekTpa B YacToTHON obnacTu.

Bo3MoxHO onpeaeneHme paclumpeHHbIx anrebpanyeckix BbIpax)eHuiA, BKIHYaLLLMX OCLMNNOrpamMMbl, ONOPHbIE
ocuunnorpamMmbl, Matematudeckue yHkuyumn (Br®, uxterpuposanme, auddepeHLpoBaHme, norapudm, SKCNOHEHTA,
KopeHb KBaapaTHbIil, MOAYMb, CUHYC, KOCUHYC, TAHTEHC, PaauKan, CTENeHb), CKanspHble 3Ha4YeHus, [0 ABYX Onpeaensembix
nonb3oBaTenem nepeMeHHbIX 1 pesynbTaTbl NapamMeTPUYECKIX U3MepeHuii (MepUoA, YacToTa, 3aAepKa, NONoKUTENbHbIIA
(hPOHT, OTpULATENbBHBINA PPOHT, ANUTENBHOCTL NOMOXMUTENBHOMO UMNYNbCA, ANUTENBHOCTL OTPULIATENBHOMO UMMYMbCa,
ANNTENbHOCTb NakeTa, (asa, CKBaXHOCTb NONOXUTENbHBIX MMMYNBCOB, CKBAXHOCTb OTPULIATENBHBIX MMMYMbCOB,
MONOXUTENbHbIVA FNTY, OTPULATENBHBIA FMUTY, pa3Max IMUTYEN, 3Ha4eHWe OT Nuka A0 Nuka, aMmnInuTyaa,
CpefHeKBaapaTNIecKoe 3HayeHe, CpeaHeKBaApaTNIECKOE 3a Nepyos, BbICOKHIA yPOBEHb, HU3KII YPOBEHb, MAKCUMYM,
MUHUMYM, CPELIHEE 3HaYEHMe, CPeaHee 3a Nepuoa, nioLadb, NMowaab 3a nepuog v rpaduki TpeHaa). Hanpumep,
(Intg(Ch1 - Mean(Ch1)) x 1,414 x VAR1).

HenctBue, BbINONHAEMOE Npu 06HapPYXXeHUU cCobbITUA

CoObiTns [eiicTBMS He BbIMONHAKTCS NpY NOSBIEHMN 3anycka Ui nocne 3agaHHoro yucna 3axsatos (o1 1 go 1 000 000)

DOencrteus [MpekpalLeHue 3axsaTa, 3anoM1HaHe oCUMINorpaMMbl B (hanne, COXpaHeHe CHUMKa 3KpaHa, pacneyatka CHUMKa dKpaHa,
BblAaya uMnyrsca ¢ BcrnomoratensHoro Boixoga AUX OUT, curHan yaaneHHoro nHtepdeiica SRQ, nepeaaya ysenommneHuit
MO 3NEKTPOHHOM NOYTE M Bblfa4a BU3yarnbHOMO YBEAOMIEHNS.

MoBTopeHue [NoBTOpeHue fencteus npu 0bpabotke cobbiTis (0T 1 Ao 1 000 000 n GeckoHeYHOCTH)

VlsmepeHMe napameTpoB UCTOYHUKOB NUTaAHnA (OI1L|,VIF|)

U3mepenus nokasatenei kauecTBa Vey o, Vicoarropar Y8CTOTA, lop s, lnncparropar BKTUBHAS MOLLHOCTb, NOMHAS MOLLHOCTb, PEaKTUBHAS MOLLHOCTb,

MCTOYHMKA NUTaHUSA
N3mepeHre KOMMYTaLUNOHHBIX
notepb

nOTepVI MOLLYHOCTU

MoTepw axHeprum

[apMoHuyeckune cocTaBnswwme

W3mepeHune nynbcauui

AHanus mogynsaumm

O6nacTb Ge3onacHoi pa6oTbl

u3mepenus dV/dt u di/dt

KO3(OPMLIMEHT MOLLHOCTH, CABUT (hasbl.

Taws Tauin, MPOBOAMMOCTb, MOMH.

Taws Tauin, MPOBOAUMOCTb, NOSH.

THD-F, THD-R, cpeaHekBagpaTiyeckoe 3HauyeHwe. pacmyeckoe 1 TabnmyHoe npeacTaBneHne rapMoHuk. TecTupoBaHie
cornacHo IEC61000-3-2, Knacc A u MIL-STD-1399, pasgen 300A

Vnynbcaumﬁ n Inynbcaumﬁ-

'pachpmyeckoe npeacrasneHe MOAYynAUMK ANUTENBHOCTU NONOXMTENbHOIO UMNyIbCa, ANUTEeNbHOCTU OTPULATENBHOIO
umnyneca, nepuoaa, 4actoTbl, CKBaXXHOCTU NONOXUTENbHbIX U OTPULATENbHbIX NMMYbCOB.

[pachmyeckoe NpefcTaBNEHe M TECTUPOBaHUE MO Macke 0bnacTu Ge3onacHoi paboThbl MMMYNbCHbLIX CUOBLIX MPUOGOPOB.

/A3mMepeHme CKopOCTM HapacTaHIst HaNPSKEHNS 1 TOKA C NOMOLLBH0 KyPCOPOB.

ru.tektronix.com 21

www.tehencom.com



TexHunyeckoe onucaHue

AHanusaTop crnekrtpa

(tpebyet onumu 3-SA1 unm 3-SA3)

Monoca 3axBara Bce mogenu: 1 Ty ¢ onupen 3-SA1 unm 3 Ty ¢ onumeit 3-SA

Monoca o63opa Bce mogenu: o1 9 kT'y go 11Ty ¢ onumeit 3-SA1 unm go 3 Iy ¢ onupeit 3-SA

Monoca pa3speLenus o1 20 'y go 150 MI'y, HacTpoWka ¢ KpaTHOCTbO Wara 1-2-3-5

OnopHbIe YpOBHU ot -140 po +20 nbm, war 5 obm

BepTukanbHas wkana LleHa nenenuns BepTukanbHoi Wwkanbl ot 1 ab/aen. 0o 20 ab/nen. ¢ kpaTHoCTbHo Wara 1-2-5
MonoxeHue no BepTMKanu o1 -100 gen. no +100 gen. (otobpaxaetcs B Ab)

EAnHMubI u3MepeHus no nbm, nbmB, nbmkB, nEMKBT, ABMA, ABMKA

BepTUKanu

OTtob6paxaeMmblii CpeaHuUIi YpOBEHb

wyma (DANL)
9 klMy - 50 KMy <-109 pbm/Ty (< -113 obm/Tu, Tvn.)
50 kM'u -5 My <-126 pbm/Ty (< -130 obm/Tu, Tvn.)
S5MIy-2rTy <-136 obm/T'y (< -140 pbm/Ty, TvN.)
2My-3,0My <-126 obm/Ty (< -130 obm/Tu, Tvn.)

OTtobpaxaeMmbliii CpeaHuUiA ypoBeHb  [peaycunuTenb B peXMMe aBToOM., OMOPHBINA ypoBeHb -40 Abm
wymMa npy NOAKNKYEHHOM
npepycunutene TPA-N-PRE

o1 9 kl'y go 50 kly <-117 pbm/Ty (< -121 pbm/Ty, TvN.)
ot 50 kl'y go 5 MIN'y <-136 pbm/y (< -140 gbm/Ty, Tvn.)
oT5MMygo 2y <-146 pbm/Ty (< -150 gbm/Ty, T!n.)
ot2Mupgo3 My <-136 pbm/Ty (< -140 gbm/Ty, Tvn.)

MapasuTHble cocTaBnsawwme

[apMoHuyeckmne nckaxenns 2- < -55 gbH (< -60 aBH, Tvn.)
ro nopsgka (> 100 MIu)

[apmoHuyeckue uckaxenus 3- < -53 gbH (< -58 abH, Tvn.)
ro nopsaka (> 100 MIu)

WHTepmoaynaLnoHHbIe <-55 gBH (< -60 gbH, Tvn.)

UCKaxeHus 2-ro nopsaka (>

15 M)

WHTepMoaynaLuoHHbIe <-55 gBH (< -60 gbH, Tvn.)

uckaxeHus 3-ro nopsiaka (>

15 Mlu)
OcTaToyHble napasuTHble <-78 nbm (< -84 abM TUN., ONOPHBIN YpoBeHb < -15 AbM, Harpy3ska 50 Om Ha PY BXoae)
cocTasnsolme

Ha yactote 2,5 Ty <-62 pbm (< -73 gbm, Tun.)

Ha vactote 1,25 'y, <-76 obm (< -82 obm, Tun.)

MepekpécTHble nomexu B
aHanusatope CreKTpa oT KaHanoB
ocuunnorpaca

yactota Ha Bxoge <800 MI'u: < -60 ab oTHOCUTENBHO ONOPHOTO YPOBHS (TWM.)

yacToTa Ha Bxope oT < -40 nb OTHOCUTEMBHO OMOPHOTO YPOBHS (TUM.)
>800 MMy go 2 IMu:
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®a3oBbIN WyM Ha yacTtoTte 1 My
(HemMoAyNMpPOBaHHbIN cUrHan)

10 klMy
100 kl'y
1My

MorpewHocTb U3MepeHUs ypoBHS

ot +18 °C no +28 °C

Bhbixop 3a npegensi paboyero
fAuanasoHa

[MorpewHOCTL U3MepPeHNs YPOBHS
Npy NOAKMIOYEHHOM
npepycunutene TPA-N-PRE

ot +18 °C go +28 °C

Bbixop 3a npepensi paboyero
AuanasoHa

KombuHuposaHHble ocumnnorpacbl (MDO) cepum 3

<-81 pbH/y (< -85 pbH/y, TUN.)
<-97 pbHiMy (< -101 gBH/TyY, TvN.)
<-118 gbH/Ty (< -122 gbH/Ty, Tvn.)

OnopHblit yposeHb oT 10 nbm Ao -15 obM. BxoaHOM ypoBeHb N3MEHSIETCS OT ONOPHOTO YPOBHS Ha 40 ABM B CTOPOHY
ymeHblueHus. CneupdmkaLm 6e3 yyeta norpeLLHoCTy paccornacoBaHus.

ot 9kly go 1,5y < +1 abm (<£0,4 gbm Tmnn.)

ot 1,51y 8o 2,5 My < +1,3 gbwm (<£0,6 gbm T1n.)
012,51y go 3 My < +1,5 abm (<£0,7 gbm tmnn.)
<+2,0 pbm

Pexum npepycunutens yctaHoBneH Ha “‘Auto” (ABTom.). OT ycTaHoBneHHoro onopHoro yposHs 10 Abm ao -40 nbwm.
BxopaHoi ypoBeHb M3MeHsIETCS OT OnopHOro ypoBHst Ha 30 4bM B cTopoHy ymeHbluerus. Cneundukaumun 6e3 yyeta
MOTPELLHOCTI PaccornacoBaHms.

< 1,5 gbm (T1n.) npu Mto6OM CoCTOSHUN NpeaycUnUTens

< +2,3 abm (Tvn.) npu no6oM COCTOSHUM NPeayCUnMTENS

I'Iorpeumocn: u3mMepeHusa
YacToTbl

MakcumanbHbIN paboumnit ypoBeHb
BXOAHOIO CUrHana

Cpe,qH;m AonrospeMeHHas
MOLWHOCTb

MakcumanbHbIi 6e3onacHbIN
YPOBEHb NOCTOSIHHOIO
HanpskeHus

MakcumanbHas 6esonacHas
MOLLHOCTb (HemMoaynmp.
curHan)

MakcumanbHas 6e3onacHas
MOLLHOCTb (MMNYNbC)

+(([norpeLLHOCTbL OMOPHOM YacToTkl] X [4acToTa Mapkepa]) + (nonoca 063opa/750 + 2)) 'y; NOrpeLlHOCTb ONOPHON YacTOThI =
10x10-6 (10 M'y/Mrw)

+20 aBm (0,1 B1)

+40 B noct.TOKa

+33 aBm (0,1 B1)

+45 abm (32 BT) npu anutensHocTH umnynbca <10 MKC, ckBaxHOCTH <1 % 1 onopHoM ypoBHe = +10 Abm

MakcumanbHbIN paboumi
BXOAHON YPOBEHb NpU
NOAKMIOYEHHOM NpeaycunuTene
TPA-N-PRE

Cpe.qH;m AonrospeMeHHasn
MOLWHOCTb

MakcumanbHbIi 6e3onacHbIN
YPOBEHb NOCTOSHHOTO
HanpsokeHus

MakcumanbHas GesonacHas
MOLYHOCTb (HemMoaynmp.
curHan)

MakcumanbHas 6e3onacHas
MOLUHOCTb (MMMYNbC)
Tunbl Tpacc B YacToTHOW obnacTtn

MeToabl 0GHapyxeHus

ABTOMaTHYeCKNE MapKepbl

+20 aBm (0,1 B1)

+20 B noct.TOKa

+30 abm (1 BT)

+45 nbm (32 BT) npu gnutensHocTn umnynbea <10 MKC, ckBaxHOCTH <1 %, OnOpHOM ypoBHe = +10 Abm

HOpMaribHbIiA, YCPeaHeHUe, yaepKaHue MakcuMyma, yaepkaHiue MuHUMyMa
MONOKMUTENbHBIN MUK, OTPULLATENbHBIN MUK, YCPeAHeHHe, BbiGopka

Vinentudukaums ot 1 4o 11 nMKoB Ha OCHOBE 3HAYEHMIA PEryn1pyeMoro Nonb3oBatenem nopora 1 pasmaxa.
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TexHunyeckoe onucaHue

PyyHble Mapkepbl [iBa py4HbIx Mapkepa Ucnonb3ylTcs A5 MHAUKALMM YacToTbl, aMnaUTyAbl, MIOTHOCTY LyMa 1 (ha3oBoro Lwyma
Mapkepb! CunTbiBaHWe nokasaHuin B pexume "Absolute” nnm "Delta"
Okna BN OxHo BMN® Koadhchmument

Kansepa 2,23

[psimoyronbHoe 0,89

XeMMmuHra 1,30

XeHHWHra 1,44

Bnakmana-Xappuca 1,90

C nnockoi BepLUNHON 3,77
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KomBuHuposaHHble ocumnnorpacbl (MDO) cepum 3

["eHepaTOp cuMrHanoBs NPon3BOSILHOW POPMbI U CTaHOAPTHbLIX PYHKLUMN
(tpebyeTcs onuus 3-AFG)

Curnanbl CuHyconaanbHblil, NPAAMOYTObHBIN, UMMYNBCHBIN, MAN00BPa3HbIil, TPEYromnbHbIA, KapAnHanbHbIA CHyC (Sinc), dyHKLmS
["aycca, thyHkUms JlopeHua, 3KCnoHeHLanbHoe HapacTaHue 1 cnag, raBepeiHyc, kapanocurHan 1 NPoM3BOMbHbIIA curHan.

CuHyconganbHbIn
[unana3oH yacToT o1 0,1 Ty go 50 My,
[vana3oH amnnuTyAbI 0T 20 MByycrnc 80 5,0 Bryru B PEXMME C BbICOKMM MMneaaHcoM; 0T 10 MBycnmc 8O 2,5 By Ha Harpyake 50 Om
HepaBHomepHocTb AYX (Tvn.) 0,5 ob Ha vacTote 1 KTy (£1,5 ab Ans amnautygbl <20 MB )

MonHbIn ko3dduumeHT 1 %, Harpy3ka 50 Om

rapmoHMk (tun.) 2 % pns amnnutyabl < 50 MB v vactoTsl > 10 My

3 % ons amnnutygbl < 20 MB 1 vacToTel > 10 My

Hunammnyeckuii ananasoH 6e3  -40 ABH (B ycnu = 0,1 B); -30 ABH (B 1ynue < 0,1 B), Harpy3ka 50 Om
NapasuTHbIX COCTABNAOLMX
(SFDR), (un.)

MpsamMoyronbHbIA/MMNYNbCHbINA

curHan
[unana3oH yacToT o1 0,1 Ty go 25 My,
[vana3oH amnnuTyabI 0T 20 MBrycrunc 80 5,0 Brycrux B PEXMME € BbICOKMM MMneaaHcoM; 0T 10 MBynmc 8O 2,5 By Ha Harpyake 50 Om

KoadpdmumeHT 3anonHenus ot 10% 0 90% v MuH. anuTensbHOCTb UMnynbea 10 He, BbibupaeTcs bonbluee

Pa3pewenue koacppuumenta  0,1%
3anofnHeHus

MuHumansHas anutensbHoctb 10 HC
umnynbca (tun.)

Bpems HapacTaHus/cnapa 5 He (o1 10% Ao 90%)

(Tnn.)

PaspelueHue gnutensHoCTH 100 nc

umnynbca

nuty (Tvn.) < 4% nons ckaykoB curHana, 6onbiumx 100 mB
Acummetpus +1% 5 Hc, npu koadhuuyeHTe 3anonHeHus 50%

Ixuttep (cp. kB. TIE, T1n.) <500 nc

Mnnoo6pasHbIN/TpeyronbHbI
[uana3oH yacTot ot 0,1 'y go 500 kI
Dwvana3oH amnnuTyabI 0T 20 MB i 80 5,0 By B PEXMME C BbICOKUM MMNEAAHCOM; OT 10 MBy e 20 2,5 Bpyenmc HA Harpy3ke 50 Om
KoadhdpmumeHt cummeTpun o1 0% o 100%
Pa3pelieHne cummeTpumn 0,1%

MOCTOSIHHbI TOK

[vana3oH ypoBHe# (T1n.) +2,5 B B pexume ¢ BbICOKMM uMnegaHcoM; £1,25 B Ha Harpyske 50 Om

CnyuyaiiHblii Wym
[Dwvana3oH amnnuTyabI 0T 20 MB i 80 5 B i B PEXUME € BbICOKAM MMNeaHcoM; OT 10 MB . 8O 2,5 Bryenuo Harpyska 50 Om

Pa3pelieHne amnnntyabl o1 0% Ao 100%, war 1%

sin(x)/x (sinc)
Mvana3soH yacTor (Tun.) ot 0,1y Ao 2 My

[vana3oH amnnuTyabl 0T 20 MByyyerune 80 3,0 Bryeruak B PEXMME C BbICOKMM MMneaaHcom; oT 10 MBy, e 80 1,5 B e HA Harpyske 50 Om
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TexHunyeckoe onvcaHue

®yHkuus Maycca
[wvana3oH vacrot (Tun.)
[nanasoH amnnuTyAbI

®yHkuus NopeHua
[wvana3oH vactot (Tun.)
[nanasoH amnnutyAb!

JKcnoHeHuuansHoe HapacTaHue/

cnapg
Nnanasox vactot (Tun.)

[nanasoH amnnuTyAbl

DyHKUMA raBepcuHyca
Nnanasox vactot (Tun.)

Dwvana3son amMnnunTyabl

Kapawnocurxan (tun.)
[lnana3oH vacTot

Dwvana3sox amMnnunTyabl

CurHan nponsBosnbHOM opMmbl

06Lem namsTn
[nanasoH aMnnuTyabl
YacTtoTa noBTOpeHust
YacToTa guckpeTnsauumu

I'Iorpeumocrb Y4acToThbl

CuHyconganbHbIn U
nunoo6pasHbIN CUrHanbI

MpsmoyronbHbIN 1
MMNYNbCHbINA CUTHaNbI

Pa3spewweHnue

o1 0,1 Ty po 5 My
0T 20 MByycrumc 80 2,5 B e B PEXMME € BbICOKUM MMNeAaHCOM; OT 10 MB . 20 1,25 By HA Harpyske 50 Om

o1 0,1 Ty po 5 My
0T 20 MByycrnc 8O 2,4 Brycru B PEXMME € BbICOKUM MMneaaHcoMm; 0T 10 MBycam 8O 1,2 By Ha Harpyake 50 Om

ot 0,1 Ty po 5 My

0T 20 MByyrune 8O 2,5 B e B PEXUME € BbICOKUM MMNe[aHcoM; OT 10 MB . 20 1,25 Brynn HA Harpyske 50 Om

ot 0,1 Ty po5MIy

0T 20 MByyrune 80 2,5 B e B PEXMME € BbICOKUM MMNegaHcoM; OT 10 MB . 20 1,25 Biynn HA Harpyske 50 Om

ot 0,1 'y go 500 kI

0T 20 MByycrine 8O 5 By B PEXMME C BbICOKMM uMneaaHcom; 0T 10 MByynm 8O 2,5 Bryenuc Ha Harpy3ke 50 Om

ot 1 a0 128 000 Toyek

0T 20 MByyrue 8O 5 By B PEXMME C BbICOKMM uMneaaHcom; 0T 10 MByynm 8O 2,5 Bryenuc Ha Harpyake 50 Om
o1 0,1 Ty go 25 My,

250 Msbib./c

130 x 10e-6 (4acTota < 10 kl'L)

50 x 10e-6 (4actota = 10 kl'y)
130 x 10e-6 (4acTota < 10 kl'w)

50 x 10e-6 (4actota = 10 kL)
0,1 'y unv 4 paspsiga; BblbupaeTcs bonbluee

I'Iorpeumocn: aMmnnuTyabl
CurHana

MocTosiHHOE CMelLeHne

[uana3oH NOCTOSAHHOTO
cMeLeHus

PaspemeHMe NOCTOAHHOrO

CMeLleHunsa

ﬂorpeumocrb MOCTOAHHOIO

cMeLeHus
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+[ (1,5% OT ycTaHOBNEHHON aMNAUTyAbl OT Nuka A0 nuka) + (1,5% OT yCTaHOBMEHHOrO NOCTOSIHHOTO CMeLLeHus) + 1 MB |
(YactoTa = 1 k')

+2,5 B B pexume C BbICOKUM MMMNEAAHCOM,;
+1,25 B Ha Harpy3ke 50 Om

1 MB B pesvMe C BbICOKIM UMNEAAHCOM;
500 mMKkB Ha Harpy3ke 50 Om

£[(1,5% OT ycTaHOBMEHHOro abCoMTHOrO NOCTOSHHOTO CMeLLeHnst) + 1 MB] yBennunsaeTcs Ha 3 MB npu noBbILLEHUN
Temnepatypbl Ha kaxable 10 °C, HaunHas oT +25 °C
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KombuHuposaHHble ocumnnorpadbl (MDO) cepum 3

Jlornyeckun aHanusaTtop

(tpebyeTcs onuus 3-MSO)

CucTtema BepTUKanbHOro OTKNOHEHUA LM poBbIX KaHanoB

Yucno BXoAHbIX KaHanoB 16 undposbIx kaHanos (D15 - DO)

Moporu O6LwLas HacTpoiika Ans rpynmbl U3 8 kaHanoB

Bb160p 3HauyeHuit noporos TTJ1, KMONM, 3C, nceno-3CIN, onpepnensieTcs nonb3osatenem
[vana3oH 3Ha4YeHWi NOPOroB, oT-15B o +25B

HacTpanBaeMbIX Nonb3oBaTenem

MakcumanbHoe BXogHoe o1-20 o +30 B
HanpsokeHue

MorpewHocTb yctaHoBkM nopora  +(130 MB + 3% ot ycTaHoBREeHHoro nopora)

MakcumanbHbIN AUHaAMUYECKUI 50 By (32BUCUT OT YCTAHOBNEHHOTO Nopora)
[uanasoH BXOAHOrO curHana

MuHMManbHbIA pa3max 500 mB
HanpsixeHus

BxoaHoe conpoTuBneHune 101 kOm
BxopaHas eMKkoCTb NpoGHMKa 8 nd
PaspelueHue no BepTukanm 16ut

Cuctema ropusoHTanbLHOro OTKIOHEHUS LM(pPOBbIX KaHaNoB

MakcumanbHas yactota 500 Mgbib./c (paspeLueHme 2 He)
AMCKpeTn3auumn (0CHOBHOM

pexum)

MakcumanbHas AnuHa 3anucu 10 MITH. ToYek

(ocHOBHOI pexum)

MakcumanbHas yactota 8,25 I'ebIb./c (pa3peluenme 121,2 nc)
auckpeTusauum (pexum MagniVu)

MakcumanbHas gnvHa 3anucm 10 000 TOYeK C LieHTPMPOBaHWEM OTHOCUTESBHO TOUKW 3amycka
(pexum MagniVu)

MuHumanbHas oGHapyxuBaemas 2 HC
ANUTeNbHOCTL UMNYNbea (Tun.)

Cpgur a3 mexay kaHanamu (tTun.) 500 nc

MakcumanbHas yactoTta 250 MI'y (MakcimanbHas YacToTa CUHYCOMAANbLHOTO CUrHana, TOYHO BOCMPOU3BOAMMOrO B Buze MeaHapa. Heobxogum
nepekmnoyeHns Bxoaa KOPOTKMIA YANMHUTENb 3EMINW B KAXAOM KaHane. 9To MakcumasbHas YacToTa npy MUHUManbHON aMnnnTyae curiana. Mpu
B0nbLUMX aMNANTYAaxX MOXHO MOMy4MTb GOMbLUYI0 YACTOTY NEPEKIOYEHMS.)
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TexHunyeckoe onucaHue

AHaﬂl/I3aTOp NPOTOKOJ10B nocrieaoBaTesibHbIX LWLWH

Moafepx1BaeTc aBTOMATUYECKIA 3anyCK, [eKOAMPOBaHNE U MOUCK ANs nocneaoBatenbHbIX wiH 12C, SPI, RS-232/422/485/UART, USB2.0, CAN, CAN FD (ISO 1 He
ISO), LIN, FlexRay, MIL-STD-1553, ARINC429 n ayanoLumH.

MH(*)OpMaLl'VIIO 0 npoaykTax, NoAAePKMBALLMX CTaHAAPThI NOCNe0BaTelbHbIX WWH, CM. B TEXHUYECKOM OnucaHnn «AHanu3 n 3anyck no curHanam nocneaosaTtenbHbIX

LLUWHY.

Tunbl 3anycka
I2C (onuws)

SPI (onuus)

RS-232/422/485/UART (onuus)

USB: Hu3kockopoCTHas WKHa
(onums)

USB: nonHockopocTHas WuHa
(onuun)

CAN, CAN FD (onums)

LIN (onuus)

FlexRay (onuus)
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3anyck no cTapTy, MOBTOPHOMY CTapTy, cTony, nponyieHHomy ACK, agpecy (7 unu 10 6uT), AaHHBIM UK agpecy v AaHHbIM
Ha wnHax 12C co ckopocTbio a0 10 MéuT/c.

3anyck no SS, Havany kagpa, MOSI, MISO unn MOSI n MISO npu nepegaye faHHbIx no WwuHam SPI co ckopocTbio 40
50,0 Méwurt/c.

3anyck no cTapToBoMy 6UTY Nepesaum, CTapToBoMy 6UTy Mpuema, KOHLY nepesaBaemMoro naketa, KOHLY NpuH1MaemMoro
nakeTa, nepeaaBaeMbIM JaHHbIM, NPYUHIMMaEMbIM AaHHbIM, OLUMOKe YETHOCTY Nepeayyn v onbke YETHOCTY Npruema npu
ckopoctn go 10 Méur/c.

3anyck o curHary CUHXpoHW3aLm, Havany kazpa, copocy, nayae, BO30GHOBIEHWHO, KOHLLY NakeTa, MapkepHoMy nakeTy
(ampecy), nakeTy AaHHbIX, NAKETY YCTAHOBKM COEAMHEHIS], CieLansHOMY NakeTy v no oLunGKe.

3anyck no mapkepHomMy nakeTy — ntoboi Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yka3aTb Ans TUMNOB Mapkepa:
ntobon mapkep, OUT, IN u SETUP. MoxHo onpeaenuTs 3anyck no agpecy, KOTOpbIA <, <, =, >, 2, # yka3aHHOMY 3HAYEHNI0
“n nonagaeT B npedenbl unv 3a npeaenb ykadaHHoro AnanasoHa. Homep kazpa ans mapkepa SOF MoxHO BBOAMTb B
[BOWYHOM, LIECTHAALATEPUYHOM, Ge33HAKOBOM AECSTUYHOM U Be3pa3nuyHom opmarte.

3anyck no nakety AaHHbIX — nobor Tn gaxHblx, DATAQ, DATAT; MOXHO onpeaenuTb 3anyck no JaHHbIM, KoTopble <, <, =,
>, 2, # yKasaHHOMY 3HAYeHWo UMW NOMaJaroT B NPELenbl UK 3a Npeaerbl YkadaHHOro AnanasoHa.

3anyck no nakeTy yCTaHOBKM coefnHeHns — ntobo Tun yctaHoskn coegnHerms, ACK, NAK, STALL.
3anyck no cneymansbHOMY NakeTy — NMtoBoi cnewupnanbHblit TN, 3ape3epBUPOBaHHbI.

3anyck no owmbke — nposepka PID, CRC5 unn CRC16, BcTaska 6uTos.

3anyck no curHany CUHXpoHK3aLmu, cBpocy, nay3e, BO30GHOBMEHMIO, KOHLLY NakeTa, MapkepHOMY NakeTy (agpecy), nakety
[aHHbIX, NAKETY YCTaHOBKM COEAUHEHNS, CrieLManbHOMY NakeTy 1 Mo oLnGKe.

3anyck no mapkepHomMy nakeTy — ntoboit Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yka3aTb Ans TUMNOB Mapkepa:
nroboit mapkep, OUT, IN n SETUP. MoxHo onpezienuTh 3anyck no agpecy, KOTopblil <, <, =, >, 2, # yka3aHHOMY 3Ha4eH!Io
“nM nonagaeT B NpeAenbl unv 3a npeaenbl ykadaHHoro AnanasoHa. Homep kappa ans mapkepa SOF MoxHo BBOAMTb B
[ABOMYHOM, LUECTHaALAaTEPUYHOM, De33HaKOBOM AECATUYHOM W 6e3pa3nuyHoM dopmare.

3anyck no nakeTy AaHHbIX — nobor Tun ganHblx, DATAO, DATAT; MOXHO onpeaenuTb 3anyck no JaHHbIM, KoTopble <, <, =,
>, 2, # yKka3aHHOMY 3Ha4eHWo UMW NonagaroT B Npesienbl UK 3a npeaenbl ykazaHHOro AnanasoHa.

3anyck no nakeTy yCTaHOBKM CoefMHeHNs — ntoboit Tun yctaHoBku coegnHermst, ACK, NAK, STALL.
3anyck no cnewuansHoMy nakeTy — noboit cneynansbHbli Tvn, PRE, 3ape3epBupoBaHHbIi.

3anyck no owmbke — nposepka PID, CRC5 unn CRC16, BctaBka 6uTos.

3anyck no Havary kagpa, TUny kagpa (faHHble, AUCTaHLUMOHHOE YNpaBneHune, ownbka, neperpyska), MaeHTUdMKaTopy
(CTaHOapTHBIA UNK PacLUMPEHHBII), LaHHBIM, UAEHTUDUKATOPY M AAHHBIM, KOHLY kagpa, nponyteHHomy ACK unm no
owwunbke BcTaBky B1TOB B curHanax wiHsl CAN co ckopocTbio 4o 1 MEuT/c unm B curdanax wiHel CAN FD co ckopocTbio 4o
7 Méwt/c (ISO 1 He ISO).

MoxHo HaCTPOUTb 3anycK Tak, 4TOObI OH BbINOMHANCS npu cobnoaeHnm YCNOBUA <, <, =, >, 2 UMK # ans HEKOTOpOro
YKa3aHHOro 3Ha4eHuA. Mo YMOJ4aHUI0 HacTpanBaemas nonb3oBaTenem To4Ka Bbl60pKI/I yCTaHaBnMBaeTCa paBHOI;I 50 %.

3anyck no cuHXpocurHany, MaeHTUGUKATopy, AaHHBIM, MOEHTUdMKATOPY 1 JaHHBIM, KaApY aKTUBHOTO pexumMa, kagpy
HEaKTVBHOrO Pexvma 1 No OLIMBKaM, TakuM Kak OLUMGKM CUHXPOHW3ALIMM, YETHOCTI UM KOHTPONBHOI CyMMbI, NPU Nepesave
[AaHHbIX co ckopocTbto Ao 100 kbuTt/c (no onpeaenenmio LIN, 20 k6uT/c).

3anyck no Havany kagpa, Tuny kagpa (HopManbHbIi, UHGOPMaLMOHHBIA, HYNEBOW, CUHXPOHWU3MPYIOLLMIA, CTApPTOBBIN),
MAEHTMNKATOPY, YMCTY LMKIOB, NOMIO 3aBEpLUEHNS 3arofoBka, AaHHbIM, UAEHTUDUKATOPY M AaHHbBIM, KOHLY Kagpa unn no
owwnbkam, Takum kak ownbka CRC 3aronoska, CRC Tpeiinepa, HyneBoro kaapa, kagpa CUHXpPOHW3ALMW UK CTapTOBOrO
kagpa npu nepefade AaHHbIX co ckopocTbio Ao 10 MéuT/c.
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MIL-STD-1553 (onuus)

ARINC429 (onuus)

I2S/LJIRJITDM (onuusi)

KomBuHuposaHrHble ocumnnorpacbl (MDO) cepum 3

3anyck no cuHxpocurHany, Tuny cnosa (komaHzga, craTyc, AaHHble), KOMaHOHOMY CroBY (3afaHHble oTaensHo RT agpec, T/
R, cybappec/pexum, CHETUMK CMOB AaHHBIX/KOL pexuma, YETHOCTb), CIOBY CTaTyca (3apaHHble oTaensHo RT agpec,
owwbka coobuyeHus, obopyaosaHue, GUT 3anpoca Ha 0bCrykuBaHWe, MPUEM LIMPOKOBELLATENBHON KOMaHAI, 3aHATOCTb,
chnar nofcuUCTEMbI, MPUHATUE 3anpoca AnHaMUYeckoro ynpasnenus wiHon (DBCA), dnar TepmmuHana, YETHOCTb), CNoBy
[aHHbIX (3afaBaemoe nonb3osatenem 16-6utHoe 3HaueHue), owmbke (CMHXpOCUrHana, YETHOCTH, MaHYECTEPCKOrO Koaa,
CBSI3HOCTU AaHHbIX), BpEMeHU oxmgaHns (MuH. Bpems ot 2 go 100 mkc, makc. Bpems ot 2 o 100 mkc; 3anyck
OCYLLiECTBNSIETCS, €CNY BPEMS MEHbLLE MUHUMArbBHOTO, BorbLue MakCManbHoro, NonaaaeT UK He NonajaeT B A1anasoH).
MoxxHo onpegenuTb 3anyck no RT agpecy, KoTopblil <, <, =, >, 2, # yka3aHHOMY 3HAYEHIO UMK NonaaaeT B Npeaenbl Unu 3a
npefenbl ykadaHHoro Ananasoxa.

3anyck no Havany/koHLy croea, MeTke, AaHHbIM, METKE W JaHHbIM, oLunbke (ntobas ownbka, owmnbka YETHOCTY, oLumnbka
crnoBa, owwnbka MHTEpBana).

3anyck no BbIGpaHHOMY COBY, MO CUHXPOCUTHaMY Kazpa Ui Mo AaHHbIM. MOXHO HacTPOUTb 3anyck Tak, 4Tobbl OH
BbIMOMNHANCA Npy COBMIOAEHNM YCNOBUS <, <, =, >, = UNK # ANs HEKOTOPOrO YKa3aHHOTO 3HAYeHUs UK Npy nonagaHum
3HaAYeHNs B Npeaenbl UM 3a npeferbl ykasaHHOro avanasoHa MakcimanbHas ckopocTb nepefauu aaHHbIx ana 12S/LJ/RJ -
12,5 M6uTt/c. MakcumanbHasi CKopocTb nepeaaym aaqHbIx ans TDM — 25 Méut/c.

LindppoBon BonbTMETP

(6ecnnatHo npw peructpauun npubopa)

WcTouHukm curHanos

kaHan 1, kaHan 2, kaHan 3 v kaHan 4

Tunbl u3mepeHunit

PaspeweHue

CpenHeKBaipaTU4ECKOE 3HAYEHNE NEPEMEHHON COCTaBMSIOLLEN, NOCTOSIHHASA COCTaBMSIOLLAs, CyMMa MOCTOSIHHON
COCTaBAIOLLEN W CPEAHEKBALPATNYECKOTO 3HAYEHIS NEPEMEHHOI COCTaBNSIOLLEN (NOKa3aHWs B BONbTaX UM amnepax);
yacToTa

Hanpsokenne: 4 paspsga

Yacrora: 5 paspsgos

MorpewHocTb YacToThbI
CKopoCTb U3MepeHuit

ABTOMaTUYeCKMIi BbIGOP
napameTpoB CMCTEMbI
BepPTUKaNbHOrO OTKNOHEHUs!

+(10 mkly/Ty + 1 oTcyeT)
100 n3m./c; u3mepeHust Ha akpaHe 0BHOBNSOTCS 4 pa3a B CEKyHAY

ABTOMaTUYECKas HACTPOIIKa NapamMeTPOB MO BEPTUKANM AN MAKCUManbHOro ANHaMUYECKOro auanasoHa U3MepeHui;
[OCTynHa Ana NBOro NCTOYHMKA, HE CBSA3AHHOTO C CUCTEMOM 3anycka

padpmueckoe npeacTaBneHme
pe3ynbTaToB U3MepeHus

Ipachuyeckoe 0ToBPaKEHNE MAHUMATBHOTO, MAKCUMASTBHOTO 1 TEKYLLEro 3HaYeHui 1 NPOKPYTKA 3HAYEHUI B 5-CekyHOHOM
NHTEpBane

ObLwmne TeXHNYECKNE XapaKTEPUCTUKN

XapaKTepucTUKM 3KpaHa

Tun akpaHa

LiBeTHOI eMKkoCTHON ceHcopHbIit KK akpaH co cBETOAMOAHON NOACBETKON, AnaroHans 11,6 gtoima (295 mm)

Pa3peweHue skpaHa
WHTepnonauus

MpencraBnenune curHanos

1920 nukcenei no ropuaoHtany x 1080 nukceneir no BepTukanu (HD)
sin x/x

BekTopbl, TOYKW, NEPEMEHHOE NOCNECBEYEHNE, DeckoHeyHoe NocnecBeyeHne

LiBeToBble NanuTpbl ANA pexuma
3axBara FastAcq

TemnepaTypHas, cnekTparibHasi, HopMarbHasl, MHBEPTUPOBaHHaS

KoopauHaTHas ceTka

[MonHas, ceTka, cnnowHas, nepekpectue, pamka, IRE n mB
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TexHunyeckoe onucaHue

XapaKTepMCTMKM dKpaHa

®opmat

MakcumanbHasi CKopocTb 3axBaTta
curHana

YT, XY v ogHopemeHHo XY/YT

> 280 000 ocu./c B pexume FastAcq ans Mogeneii ¢ nonocoit nponyckanus 1 I
> 230 000 ocu./c B pexume FastAcq ons mogenei ¢ nonocoit nponyckaus ot 100 MI'y o 500 My

> 50 000 ocu./c B pexime 3axBaTa C LGPOBLIM NIOMUHOCOPOM ANst BCeX Moaenei

MopTbl BBOAa/BLIBOAA

BbICOKOCKOPOCTHOI XOCT-MOPT
USB 2.0

Mopt Beaomoro yctpoiictea USB
20

Mevatb

Mopt LAN
Mopt HDMI

BcnomoratenbHbIn Bxoa (Tyn.)

Pa3bém BNC Ha nepepgHen
naHenu

MakcumanbsHoe BXogHoe
HanpsokeHue

HanpsixeHue 1 yacToTa Ha
BbIX0Ae KomneHcaTopa npo6HuKa

Amnnutypa

YacroTa

OononHuTenbHbIN BbIXOA,

3amok KeHcHHITOHA

Mopaepxvieaet USB HakonuTenu v knasuatypy. [1Ba nopta pacnonoxeHsl Ha nepeaHeit naHeny npubopa v oanH — Ha
3aaHen.

PacnonoxeH Ha 3agHeit naHenu. MogaepxueaeT ynpaeneHue ocuunmnorpacom yepes nHtepdeiic USBTMC unm GPIB (¢
nepexogHukom TEK-USB-488).

[ins neyaTv Mcnonb3ayeTcs CETEBOV MPUHTEP U MPUHTEP, NOALEPKVBALOLLMIA NeYaTb COOBLLEHNI SMEKTPOHHON NOYTBI.
[Mpumeyanue. B uagenum ucnonsayetcs M0, paspaboTtaHHoe OpenSSL Project ans ncnons3osanus 8 OpenSSL Toolkit.
(http://www.openssl.org/)

Posetka RJ-45, nopaepxmsaet ctaHgapt 10/100 Base-T
19-koHTaKTHbIN pasbem HDMI

(Tonbko Ans 2-kaHanbHbIX Mogeneit)
BxogHoe conpotuenexne 1 MOm

300 Bgy s, (KAT I1) ¢ nMkoBbIMK 3HaUEHMAMN < +425 B

KoHTakTbl Ha nepegHer naHenu

01080258
1y

Pasbem BNC Ha 3aaHeit naHenu

V gux (BBICOKMIA ypOBEHB): 22,25 B 6e3 Harpysku, 21,0 B ¢ Harpyakoi 50 Om

V g (HM3KA ypoBeHb): <0,7 B npu BbixogHoM Toke <4 MA; <0,25 B ¢ Harpyakoii 50 Om

Bbixoz MOXHO HAacTpoUTb Ha Bblgady MMMYNbCHOTO CUrHama npu 3anycke ocuunnorpada, curHana 3anycka oT BHyTPEHHEro

reHepaTopa CUrHanoB NPOU3BOIbHOM hOPMbI 11 CTaHAAPTHbIX (YHKLUWIA, @ Takke curHana coobITus

He3no Ha 3agHei naHenu ans CTaHOapTHOro 3amka KeHcuHrToHa.

LXI (pacwmnpeHune LAN ans nameputenbHbIX NpubopoB)

Knacc

Bepcus

LXI Core 2011

V1.4
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MporpammHoe o6ecneyeHune

MO OpenChoice® Desktop

Dpavisep IVI

KomBuHuposaHHble ocumnnorpadbl (MDO) cepum 3

ObecneunBaeT BbICTPOE 11 NPOCTOE B3aUMOLENCTBME ocLunnorpada ¢ KomnbloTepamu, paboTatoLmmi nog ynpaeneHem
Windows, yepes nHtepdeiic USB unu LAN. Mo3sonseT nepegaBath U COXpaHATb HACTPOVKW, OCLINIOrPaMMbl, pe3yrbTarthl
13MepeHuit 1 CHUMKM akpaHa. B coctas atoro M0 Bxogat naHenu uxctpymentos Word v Excel, nossonsiowyme
aBTOMaTU31POBaTh 3axBaT U nepeaaqy AaHHbIX 1 CHUMKOB akpaHa B Word u Excel ans 6bICTporo coctaneHus 0T4eToB 1
JanbHelLLero aHanusa.

ObecneunBaeT cTaHAapTHbINA MHTepdec NporpaMmMm1poBaHmus NpUBOPOB 1S paCcpPOCTPaHEHHBIX MPOrpaMMHbIX NaKETOB,
Takux kak LabVIEW, LabWindows/CVI, Microsoft. NET n MATLAB.

Beb-untepdeiic e*Scope®

Mo3sonseT ynpaensTb ocuMnnorpadoM fo CeTH Yepes CTaHaapTHbIN 0603pesaTenb uHTepHeTa. MpocTo BeeauTe IP agpec
UM ceTeBoe UMs ocuuniorpadia, v B 06o3pesaTtesie OTKPOETCS CTpaHuLa ynpasneHus. Mepeaaiite v coxpaHuTe
HACTPOWKI, OCLMNIOTPAMMbI, U3MEPEHHS 1 CHIUMKIA 9kpaHa Ui OnepaTuBHO M3MEHUTE HACTPOWKI ocLunnorpada
HENOCPEfCTBEHHO Ha CTPaHILIE YNPaBIEHU!.

Be6-uHtepdeiic LXI Core 2011

McToYyHUK NnuTaHuA

HanmeeHue UCTOYHUKA NUTAHUA

ObecneunBaeT NoakntYeHNe k ocuunnorpady Yepes cTaHaapTHbIA Bpaysep nyTem Beoga IP agpeca unm ceTeBoro MeHm
ocuunnorpada B aapecHyto cTpoky 6paysepa. Beb-uHTtepdelic No3BonsieT KOHTPONMPOBaTL COCTOSHUE W KOHGUTypaLyio
npubopa, NPOBEPATH 1 M3MEHATH HACTPONKM CETH, a Takke ynpasnaTh ocumnnorpacdom ¢ nomotsio MO e*Scope®.
Anroputm paboThl MHTEpdelica cooTBeTCTBYET cneuudmkavmsam LXI Core 2011, Bepcus 1.4.

ot 100 B 1o 240 B £10 %

YacTtoTa MCTOYHMKA NUTaHUA

MoTpebnsiemas MOWHOCTb

o1 50 o 60 Iy npu Hanpskerum ot 100 fo 240 B
400 My £10% npu Hanpsbkernn 115 B

He Gonee 130 Bt

FaGapuTbl n macca

Paamepbl
BbicoTa 252 mm
Lupuna 370 Mm
[ny6uHa 148,6 mm
Macca
Hetto MDO34 1 Ty; 5,31 kr
MDO32 1 Ty; 5,26 kr
BpytTo 7,89 kr
KoHdomrypauus ans yctaHoBku B 6U

CTOWKY

3a3op ans oxnaxaeHus

51 MM C NpaBoi 1 ¢ 3aaHelt CTOPoH Npnbopa
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TexHunyeckoe onucaHue

Temnepatypa
Mpu paboTte
IMpw xpaHeHun

3neKTpomar|-MT|-|a;| COBMeCTMMOCTb M 6e30NacHOCTb

o1 0 °C go +55 °C
o7 -40 °C po +71 °C

OTHOCUTENbHAs BNAXHOCTb
Mpn pabote

Mpw xpaHeHun

BbicoTa Hag ypoBHeM Mops
Mpu paboTte
Mpw xpaHeHun

HOpMaTMBHbIe OOKYMEHTbI

3ﬂeKTPOMarH UTHasA
COBMeCTUMOCTb

BesonacHocTb

CnyuvaiHas Bubpaums
Mpw xpaHeHuu:

o1 5% po 90% npu Temnepatype go +40 °C

oT 5% Ao 60% npu Temnepatype ot +40 °C go +55 °C, 6e3 obpa3oBaHus KOHAEHCATa, OrpaHuieHa MakcMasbHOM
BNaXHOCTbIO NPK TEMNEepaType no BnaxHoMy TepmomeTpy +39 °C

0T 5% no 90% npu Temnepatype o +40 °C,
oT 5% Ao 60% npu Temnepatype ot +40 °C go +55 °C

ot 5% po 40% npu Temnepatype ot +55 °C go +70 °C, 6e3 06pa3oBaHus KOHAEHCATA, OrpaHUieHa MaKkCMarbHOM
BMaXXHOCTbIO NPV TeMnepaType no BnaxHomy TepmomeTpy +39 °C

3000 m
12000 m

[upekTnea coseta EC 2004/108/EC

UL61010-1:2004, CAN/CSA-C22.2 No. 61010.1: 2004, inpekTuaa no H13koBonsTHOMY 0bopynosaHuo 2006/95/EC u
EN61010-1:2001, MOK 61010-1:2001, ANSI 61010-1-2004, ISA 82.02.01

2,46 g cp e, 0T 5 £0 500 ', 10 MUHYT N0 Kaxkaoi ocu, 3 ocu, Beero 30 MUHYT

Mpw pa6ore: 0,31 9ep e, 0T 5 A0 500 [, 10 MUHYT MO Kaxkaol ocu, 3 ocu, Beero 30 MUHYT
CootsertcTByeT TpebosaHusam IEC 60068 2-27 n MIL-PRF-28800, knacc 3
Ynapsb!
Mpu pabore: [MonycuHyconpansHble mnynbcesl, 50 g, anuTensHocTs 11 Mc, No 3 yaapa B HanpaeneHum kaxaoi ocu (1o 18 yaapos)

Mpw xpaHeHuUn

AKyCTU4ECKMIA WYM

CootsetcTayet Tpebosanmam IEC 60068 2-27 n MIL-PRF-28800, knacc 3
[MonycuHyconaanbHble uMnynbesl, 50 g, anuTensHOCTb 11 Mc, no 3 yaapa B HanpaBneHuu kaxaomn ocv (8o 18 yaapos)

MpeBbiwaet Tpebosanns MIL-PRF-28800F

YpoBeHb 3BykoBOM MowHocT 0T 38 ABA n0 40 aBbA B cooTseTcTBIM ¢ ISO 9296

NHdpopmauunsa ang sakasa

VicnonbayiiTe cnegytolume wari, Ytobbl BbIOpaTh NOAXOAALMIA NPUBOP C HYXHBIMU ONLUNSMM.
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KombuHuposaHHble ocumnnorpacbl (MDO) cepum 3

LWar 1. Bbibepute 6a3oBy0 moaenb KOMOMHUpPOBaHHOro ocuunnorpada cepum 3

Kom6uHupoBaHHble ocuunnorpadsl (MDO) cepum 3

MDO32 Kom6uHMpoBaHHbIit ocuunnorpad ¢ ABYMst aHanoroBbIMy kaHanamu, OAHUM LOMONHUTENbHBIM BXOAOM 3amnycka, O4HUM
BXOAOM aHanu3aTopa CnekTpa 1 OfiHAM BXOAOM JIOMYECKOro aHannsaTopa.

MDO34 KomBuHMpoBaHHbIN ocumnnorpad ¢ YeTblpbMs aHaNoroBbIMU kaHanamu, OBHUM BXOLOM aHanu3aTopa CnekTpa 1 OfHUM
BXOZIOM NOTYECKOro aHanm3aTopa.

anHa,D,J'Ie)KHOCTVI B KOMMNJ1EKTe NMNOCTaBKUN

MpoGHuKN
[ns mopenein ¢ nonocou TPP0500B, 500 Mru, 10X, 3,9 n®. OauH naccyBHbIN NPOGHK HANPSKEHUS HA @HANOrOBbIN KaHan
nponyckanus 350 My, 500 My n1
My
[ns mopenei ¢ nonocou TPP0250, 250 MI'y, 10X, 3,9 n®. OuH naccuBHbIit NPOBHIK HANPSKEHIS HA aHANOTOBIN KaHan

nponyckanusa 100 My 1 200 MMy,

Jlio6as mogens c onument 3-MSO  OpuH 16-kaHanbHbIA norudeckuin npobHuk P6316 1 npuHagnexHocTn

an HaaJlmeXxHoCTu
071-3608-00 VIHCTPYKLMM N0 MOHTaXy 1 TexHWKe 6e3onacHocTH, neyatHoe PykoBOACTBO (Ha aHMNIACKOM, SMOHCKOM 1 YNPOLLEHHOM
KuTaNCKOM s13bIKax)
016-2144-xx CyMmKa ¢ npuHaanexXHoCTSMM
- Kabenb nutanus
- MO OpenChoice® Desktop MoxeT 6biTb 3arpyxeHo ¢ caitta www.tek.com/software/downloads.
- KannbpoBouHbIit cepTudmkaT NoaTBEPXKAAET NPOCNEXMBAEMOCTb KannbpoBKM A0 HaLmoHanbHbIX MHCTUTYTOB METPONOTIN
1 cooTBETCTBME CuCTeMe kadecTsa ISO9001
MapaHTuna

TpexneTHsiA rapaHTUs Ha Bce JeTanu 1 paboTy (Tonbko Ans ocuunnorpada). FapaHTus 1 ron Ha Bce feTanu 1 paboTy, BKItoyast MpoGHHUKN.
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TexHunyeckoe onucaHue

LWar 2. CkoHdurypupymte Ball KOMOMHUPOBaHHbIN ocuunnorpadg cepuu 3, no6aBuB onuum

Onuuun npubopa

Bce ocuunnorpadbbl cepuut 3 MOryT BbiTb OCHALLEHbI HA 3aBOAE CMIEAYHOLLMMM ONLUSMA:

3-AFG ['eHepaTop Ans co3aHns 13 cTaHLapTHbIX CUTHANOB U MPOMU3BOMbHBIX CUTHAIOB.

3-MSO 16 LMpoBbLIX kKaHaMNoB; B KOMMNEKTE C LndpoBbIM NPoBHUKOM P6316 1 NpuHagnexHoCTMM.

3-SA1 AHanusaTop cnekTpa, AnanasoH Yactot ot 9 kl'y go 1 I'u, nonoca 3axeata go 1 Ty,

3-SA3 AHanusaTop cnekTpa, AnanasoH Yactot ot 9 kl'y go 3 [u, nonoca 3axeata 4o 3 Iy,

3-SEC [oBbIlWaAET ypoBeHb 3aLnTbl NpUBOopa 3a CHET MCMONB30BaHUS NAPOMS AMNs BKIKOYEHNS 11 BbIKIHOYEHNS BCEX NOPTOB U

06HoBnEeHUs BCTpoeHHoro 0.

NMonoca nponyckaHusa (onuums)

3-BW-100 [Monoca nponyckaHus aHanorosbix kaHanos 100 My
3-BW-200 [Monoca nponyckanus aHanoroBbIx kaHanos 200 MI'y
3-BW-350 [Monoca nponyckanus aHanorosbIx kaHanos 350 My
3-BW-500 [Monoca nponyckaHus aHanorobIx kaHanos 500 My
3-BW-1000 [Monoca nponyckaHus aHanorosbIx kaHanos 1 Iy

KaGenb nuTtaHma u pasbembl

Onuus A0 Bunka nutanus ans ceteit CeBepHoit Amepukn (115 B, 60 ')
Onuusa A1 Burnka nutanus ans ceteit Esponbl (220 B, 50 I'y)

Onumsa A2 Bunka nutannsa ans ceteir Benukobputanum (240 B, 50 ')
Onumsa A3 Bunka nutauns ans ceteir Asctpanum (240 B, 50 I'y)

Onumsa A5 Bunka nutauns gna cetei Wsenyapum (220 B, 50 y)
Onuus A6 Bunka nutanus ans ceteit Anonun (100 B, 50/60 My)

Onumsa A10 Bunka nutanus ans ceteit Kutas (50 'u)

Onuusa A11 Bunka nutanus ana ceteit Mnamm (50 M)

Onuma A12 Bunka nutanus ans ceteir Bpasunum (60 I'y)

Onumsa A99 LLIHyp anekTponuTaHns oTCYTCTBYET
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KombuHuposaHHble ocumnnorpacbl (MDO) cepum 3

Jlokann3oBaHHbIN MHTep(beﬁc nonb3oBaTesnia U cnpaBo4yHasa cuctemMa
VIHTepdeiic nonb3oBaTens 4OCTYNEH Ha OAMHHAALATY A3blKaXx.
CnpaBoyHas cucTema Ha oOfMHHaALaTV f3blkax MHTErpUpoBaHa B npubop v 4ocTynHa B Buae daina pdf Ha caiite komnanuy Tektronix.

Bce npubopel nocTaensioTes ¢ PykoBOACTBOM NO YCTAHOBKE W TEXHIKE BE30MaCcHOCTI Ha aHrMICKOM, SMOHCKOM 1 YNIPOLLEHHOM KUTaNCKOM SA3blKkax, 33 UCKII0YEHNeM
npubopoB, 3akasaHHbIX ¢ onuuen L99, Ans koTopbix HE MPeAyCMOTPEHO NeyaTHoe PykoBOACTBO.

Onums L99 bes pykoBoacTBa

CepBU1CHbIe onuuu

Onuma C3 Yenyru no kanubpoBke B TeyeHune 3 net

Onuma C5 Yenyru no kannbposke B TeyeHue 5 net

Onuma D1 [poTOKON C AaHHBIMK KannbpoBky

Onuus D3 [MpoTokon ¢ AaHHbIMK kannbpoBky 3a 3 roga (¢ onuweit C3)

Onumsa D5 [MpoTokon ¢ AaHHbIMK kannbpoBky 3a 5 ner (c onuyeir C5)

Onumsa R5 PeMoHT B TeueHue 5 net (Bkmioyas rapaHTuitHoe obcnyxuBaHue)

Onuma T3 [naH NomnHoM 3alLuTbl MHBECTULMIA Ha TpU roAa. BkmtoyaeT B cebst peMOHT 1 3aMeHy B Clyyae U3HoCa, Cry4YanHoro

noBpeXxaeHns, B TOM YUCne BbI3BAHHOIO 3MEKTPOCTAaTUYECKUM Pa3psaom Unu nepeHanpsaxeHnem, a Takxe
I'IpO(bI/IJ'IaKTM‘-IECKOG TEX060ﬂy)KVIBaHVIB, NATUAHEBHBIN CPOK pemMoHTa 1 I'IpMOpVITeTHbIl;I [0CTYN K NoAAepXKe KNUEeHTOB.

Onuma T5 [naH NomnHoM 3aLLuTbl MHBECTULMIA Ha NATb NeT. BkrioyaeT B cebs peMOHT 1 3amMeHy B criydae u3Hoca, CryyaitHoro
MOBPEXAEHNS, B TOM YMCrie BbI3BAHHOTO 3MEKTPOCTATUYECKM PA3PSZOM UMW NepeHanpshkeHneM, a Takke
npocunakTyeckoe TexobenyxuBaHme, NATUAHEBHBIA CPOK PEMOHTA U NPUOPUTETHBIA AOCTYN K MOAAEPKKE KIUEHTOB.

l"apaHTUitHble 0653aTenbCTBA U CepBIUCHBIE NPEANOKEHUS He PACTPOCTPaAHAIOTCS Ha NMPOGHMKW U NPUHAANEXHOCTY. FapaHTHiHbIe 0653aTenbCTBa 1 yCroBus
kannBpoBku NPOBHIKOB 1 MPUHAANEXHOCTEN NPUBELEHbI B UX TEXHUYECKIX ONUCAHUSIX.

LWar 3. BbiGepuTte onuuu 3anycka n aHanusa

Onuwuu 3anycka u aHanu3sa

3-BND [MakeT NpUnoxeHni (Bce onuumm aHann3a 1 3anycka no curHanam nocneoBaTenbHbIX WMH, a Takke onuys aHanusa
MCTOYHWMKOB MUTaHMS).

3-SRAERO AHanus n 3anyck no curHanam nocnefoBaTenbHbIX WUH aspokocmmyeckix cuctem (MIL-STD-1553, ARINC429).
3-SRAUDIO AHanus n 3anyck no curHanam nocnegosatenbHbix ayauowmt (12S, LJ, RJ, TDM).

3-SRAUTO AHanu3a 1 3anyck no curHanam aBTomobunbHbIx nocnegosatenbHbIx WiH (CAN, CAN FD, LIN, FlexRay).
3-SRCOMP AHanu3a 1 3anyck no curHanam nocnefoBaTenbHbIX LWNH kombloTepos (RS-232/422/485/UART)

3-SREMBD AHanua 1 3anyck no curHanam nocnegoBaTenbHbIX WKH BCTpanBaeMbix cuctem (12C, SPI).

3-SRUSB2 AHanus n 3anyck no curdanam nocnefosatenbHbiX WuH USB (USB 2.0 HW3Ko-, NOMHO- 1 BbICOKOCKOPOCTHBIX).
3-PWR 113mepeHns n aHanus Lenein nuTaxms.
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TexHunyeckoe onucaHue

PeKomeH,qyeM ble NPpUHaAaeXxXHoCTH

Mpo6HuKK

Tektronix npegnaraet 6onee 100 TMNOB pa3nnyHbIX NPOOHWKOB 47151 LLIMPOKOTO Kpyra NpunoxeHuni. MonHbIi nepeyeHb BbinyckaeMbiX NPOBGHIKOB CM. Ha CTpaHuLe
www.tektronix.com/probes.

TPP0250: MaccueHbIi NpoGHIK HanpsikeHns TekVPI®, 250 MIw, 10X

TPP0500B MaccusHbIi NpoGHIK HanpsixeHnsa TekVPI®, 500 M, 10X

TPP0502 MaccuBHblit NpoBHUK Hanpsxenns TekVPI®, 500 MIw, 2X

TPP0850 MaccuBHbIit BbICOKOBOMbTHBIN Mpo6HIk TekVPI®, 2,5 kB, 800 MIw, 50X

TPP1000 MaccuBHbIit NpoBHIK HanpsikeHns TekVPI®, 1 TTw, 10X, kabenb 1,3 m

TDP0500 NndbhepeHumanbHbIi npobHUK HanpsikeHns TekVPI®, 500 My, auddepeHumanbHoe BXoaHoe HanpsikeHme +42 B

TDP1000 OuddepeHumanbHbii npobHuk HanpskeHns TekVPI®, 1 Ty, auddepeHumanbHoe BXoaHoe HanpsikeHme +42 B

THDP0100 BbICOKOBONbTHIN AU pepeHLmansHblit ipo6Hk TekVPI®, 100 M, +6 kB

THDP0200 BbICOKOBOMBTHBIN AndbdepeHLmanbHbIit pobHuk TekVPI®, 200 My, +1,5 kB

TMDP0200 BbICOKOBOMbBTHBI AnddepeHLmanbHbIi npobHuk TekVPI®, 200 My, 750 B

TIVM1 [MpobHMK C ranbeaHnyeckor passsakoit, 1 1wy, £50 B, TekVPI, kabenb 10 m

P6246 AKTUBHbIN AnddepeHymanbHblin npobHuk, 400 My (TekProbe, yposeHs 1)

P6427 AKTVBHBI AnddepeHymanbHbin npobHuk, 1 Ty (TekProbe, yposes 1)

P5100 BbicokoBonbTHbIN NpobHKK, 2,5 kB, 100X (TekProbe, yposeHb 1)

TCP0020 Mpo6HuK nocTosHHoro/nepemeHHoro Toka TekVPI®, 20 A, 50 My

TCP0030A MpoBHuk nocTosHHoro/nepemerHoro Toka TekVPI®, 30 A, 120 My

TCP0150 MpoBHuK nocTosHHoro/nepemenHoro Toka TekVPI®, 150 A, 20 My

A621 [MpobHMK nepemeHHoro Toka 2000 A ¢ pasbemom BNC

A622 [Mpo6HuK nocTosiHHoro/nepemerHoro Toka 100 A ¢ pasbemom BNC

TCPA300 [po6HMK NOCTOSIHHOTO TOKa M MoCcTOsIHHOrO/NepemeHHoro Toka o 100 MIy (tTpebyet npobHukos TCP305A, TCP312A nnn
TCP303)

TCPA400 [MPOBHMK NOCTOSAHHOTO TOKa W NOCTOSIHHOro/NepemeHHoro Toka Ao 50 MI'y (Tpebyet npobHuka TCP404XL)

TCP303 [MpobHMK nocTosiHHoro/nepemeHnHoro Toka 150 A, 15 My, ans TCPA300

TCP305 [Mpo6HMK nocTosiHHoro/nepemenHoro Toka 50 A, 50 MI'y, ans TCPA300

TCP312 [MpobHMK noctosiHHoro/nepemeHHoro Toka 30 A, 100 My, ans TCPA300

TCP404XL [Mpo6HMK nocTosiHHoro/nepemeHHoro Toka 500 A, 2 MI'y, ans TCPA400

ADA400A [OubchepeHynanbHbIn yeunuTens ¢ BbICOKMM koadduumenTom yeunenus 100x, 10x, 1x, 0,1x

P6316 16-kaHanbHbIA NOrMYECKMA NPOBHMK
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anHaA.ﬂe)KHOCTM
TPA-N-PRE Mpeaycunutens, Hom. yeunenne 12 ab, ot 9 k' go 6 My
TPA-N-VPI [MepexopHuk ¢ N Ha TekVPI
119-4146-00 KomnnekT npobHMkoB ans uamepenuns nons B 6nwkHeit 3oxe, ot 100 k'y go 11Ty
119-6609-00 'Mbkas HecUMMeTpUYHas BUOpPaTOpHas aHTeHHa
077-1500-xx PykoBoacTBO no obcnyxuBaHuio, 3arpyxaeTcs ¢ caitta Tektronix (Tonbko Ha aHrMIACKOM A3blke)
TPA-BNC Mepexoanuk ¢ TekVPI® a TekProbe™ BNC
TEK-DPG ['eHepaTop MMNynbCOB € koMneHcaumein hasosbix casuros TekVPI
067-1686-xx [Mpucnocobnerune Ans komneHcaumy hasoBbIX CABUOB 1 kKanubpoBki NPOBHUKOB
TEK-USB-488 [NepexopHuk ¢ GPIB Ha USB
RM3 KomnnekT Anst MOHTaxa B CTOMKY
HC3 ®yTnAp 4ns nepeHocku
SC3 Msrkas cymka s nepeHoCky (C nepeaHelt 3aLLMTHON KPbILLKOW)

AOpyrve PY npoGHukn

[ns 3akasa obpalaiitecs B komnanuto Beehive Electronics: http://beehive-electronics.com/probes.html

101A Komnnekt npo6Hukos SMIM

150A Yeunutens npobHuka MM

110A Kabenb npobHuka

0309-0001 [NepexopHuk npobHuka Ha pasbem SMA
0309-0006 [NepexopHuk npobHuka Ha pasbem BNC

MopaepHu3auus npubéopa nocre NOKynku

O6HoBneHusa npmnbopa

[ns ocuunnorpacgos MDO cepum 3 npeslycMOTPEHO HECKOMbKO BapnaHTOB fo6aBMeHNs (PYHKLMOHaNbHbIX BO3MOXHOCTEN Nocne Nokynku. Hike nepeuncneHsi
BO3MOXHble 0BHOBMEHUS 1 MeToA 0BHOBNEHUS 4119 kaxaoro npnubopa.

Onuuu npubopa nocne NOKynKku Huxe nepeuncnerbl NpoayKTbl, KOTOPbIE NPOAJAKTCA OTAEMBLHO 1 MOTYT BbITh NprobpeTeHs! B Noboe Bpems AN
pacLumpermst hyHKLMOHaNbHbIX BO3MOXHOCTel ocuunnorpaca MDO cepun 3. [insi MCNomnb3oBaHUst Ktouer onuuii
TpebyeTcs nHhopmaLms o Mogenu npubopa v ero cepuitHom Homepe. Koy 3aaaeTcst Ha 0CHoBE KOMBUHALMU MOAENM 1
cepuitHoro Homepa. OHOpa30Boe AONroBPEeMeHHOE 06HOBNEHe N6 MOAENM BbINOMHAETCS C MOMOLLbK NPOrPaMMHOIO
kntova ans Tpebyemoit onumm.

SUP3 AFG [obaBnexue reHepaTopa CurHanos Npon3BonbHOM POPMbI M CTaHAAPTHbIX yHKLMIA k Ntobomy ocyunnorpady MDO cepum
3.

SUP3 MSO [obaBnenne16 LMdpoBLIX kKaHaNoB; B KOMNNEKTe ¢ LdpoBbIM NPOoBHMKOM P6316 1 npuHaanexHocTsMu.

SUP3 SA1 [obaBnexne aHanusatop cnektpa ¢ ananadoHom vactot ot 9 k' Ao 1 Ty v nonocon 3axeata go 11w,

SUP3 SA3 [obaBnexne aHanusatop cnektpa ¢ AnanadoHom vactot ot 9 k'y o 3 Ty v nonocon 3axeata 4o 3 My,

SUP3 SEC [NoBbILLEHVE YPOBHS 3aLLUTbI NpKbopa 3a cyeT UCMoNb30BaHKs Naponst Ans BKIKOYEHNS U BbIKIIOYEHUS BCEX MOPTOB W
06HoBNEHUS BCTPOoeHHoro MO.

SUP3 BND [obaBnexune nakeTa NpunoxeHuin (Bce ONLMM aHann3a u 3anycka no curHanam nocnefoBaTenbHbIX LUVH, a Takke onuus
aHanu3a UCTOYHWUKOB NUTaHMS).

SUP3 SRAERO [lobaBneHne aHann3a 1 3anycka no curHanam nocneaoBaTenbHbIX WUH aapokocmuyeckux cuctem (MIL-STD-1553,
ARINC429).

SUP3 SRAUDIO [obaBnexne aHanusa 1 3anycka no curHanam nocneaoBaTenbHbIx ayanolnH (128, LJ, RJ, TDM).

SUP3 SRAUTO [lobaBneHne aHann3a 1 3anycka no curHanam aBTomobunbHbIx nocnegosatenbsHbix Wi (CAN, CAN FD, LIN, FlexRay).

SUP3 SRCOMP [JlobaBnenue aHanuaa v 3anycka no curHanam nocnefoBaTenbHbIX WKH KOMMbioTepos (RS-232/422/485/UART).
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SUP3 SREMBD
SUP3 SRUSB2

SUP3 PWR
SUP3 T3

SUP3 T5

Onuwm ans paclwmpeHunsa nonochbl

nponyckaHus npubopa

[obaBnexne aHanusa 1 3anycka no curHanam nocrneaoBaTenbHbIX WiH BeTpanBaeMbix cuctem (12C, SPI).

[obaBnexune aHanusa 1 3anycka no curHanam nocneposatenbHbIx WiH USB (USB 2.0 Huako-, nonHo- 1
BbICOKOCKOPOCTHBIX).

[lobaBneHne n3mMepeHnin n aHanusa Lenemn nuTaHus.

MnaH NoMHoW 3alLyTbl MHBECTULMI HA TPU rofia. BkiouaeT B cebs peMOHT 1 3aMeHy B Cryyae M3Hoca, CryyaitHoro
MOBPEXMEHMS], B TOM YNCIIE BbI3BAHHOTO 3MIEKTPOCTATUYECKMM Pa3psiAoM U NepeHanpsikeHneM, a Takke
NpoUNaKTYECKoe TEXOBCMYKUBaHNE, NATUSHEBHbIA CPOK PEMOHTA U NPUOPUTETHBIA AOCTYN K NOAAEPXKKE KIMEHTOB.

[nax nonHomn 3alunThl I/IHBECTVILl,VIVI Ha nsATb neT. Bkntoyaet B cebs PEMOHT 1 3aMeHy B Cry4ae U3Hoca, cnyanHoro
noBpexaeHns, B TOM YUCe BbI3BAHHOIO 3M1EKTPOCTAaTUYECKUM Pa3psaom Unu nepeHanpaxeHnem, a Takxe
I'IpO(bI/IJ'IaKTM‘-IECKOG TEX060ﬂy)KVIBaHVIE, NATUOHEBHBIN CPOK pemMoHTa 1 I'IpVIOpVITeTHbIl;I [0CTYN K NoAAepXKe KNUEHTOB.

lMonoca nponyckanus ocyunnorpada MDO cepum 3 MoxeT BbITb yBenuyeHa nocne nokynku npubopa. Kaxaas onums
0BHOBMEHMS NO3BONSIET YBENWYMBATL aHAMOrOBYI0 MOMOCY NPOMyCKaHUS W AnanasoH YacToT aHanuaaropa cnekrpa. Onuyuu
ANS yBENYeHs Nonockl NpomnyckaHns NpuoBbpeTaroTes ¢ y4eToM Tekylleit n Tpebyemoi nonoc nponyckanns. Koy
3a7aeTcs Ha OCHOBE KOMOWMHALMM MOAENN 1 CepuitHoro Homepa. Mo MecTy akcnnyaTauui Nonoca nponyckaH!s MOXeT ObiTb
yeennyeHa go 500 MI'y. [ins yBenuuyeHus nonocsl nponyckaxus npubopa Ao 1 MMy o6patutech B CEPBIUCHBIN LIEHTP
komnanuu Tektronix.

O6HoBnsAemas Moaesnb Monoca nponyckanus Monoca nponyckauus 3akasatb onumio
nepegn o6HOBNEHMEM nocrne o6HOBEHUSA

MDO32 100 My 200 My SUP3 BW1T22
100 My 350 MI'y SUP3 BW1T32
100 My 500 Mr'y SUP3 BW1T52
100 My 11Ty SUP3 BW1T102
200 MTy 350 My SUP3 BW2T32
200 My 500 My SUP3 BW2T52
200 My 11Ty SUP3 BW2T102
350 My 500 My SUP3 BW3T52
350 My 11Ty SUP3 BW3T102
500 MTy 11Ty SUP3 BW5T102

MDO34 100 My 200 My SUP3 BW1T24
100 My 350 MI'y SUP3 BW1T34
100 My 500 Mr'y SUP3 BW1T54
100 My 11Ty SUP3 BW1T104
200 Mry 350 My SUP3 BW2T34
200 My, 500 My SUP3 BW2T54
200 My 11Ty SUP3 BW2T104
350 My 500 My SUP3 BW3T54
350 My 11Ty SUP3 BW3T104
500 MTy 11Ty SUP3 BW5T104

Komnanus Tektronix umeet ceptucukatel ISO 9001 1 ISO 14001 ot SRI Quality System Registrar.

PIB MpoaykTbl cooTBETCTBYHOT TPebGoBaHMAM cTanaapTos IEEE 488.1-1987, RS-232-C, a Takke CTaHaapTam U TEXHUYECKUM YCroBusiM koMnaHun Tektronix.

IEEE-488
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t0ro-Boctoynas Asus/Asctpanus (65) 6356 3900

Benbrus 00800 2255 4835*

LlentpanbHas u Boctounas EBpona u Mpubantuka +41 52 675 3777
OuHnangua +41 52 675 3777

TonkoHr 400 820 5835

SAnonus 81 (3) 6714 3086

Bnuwxnuin Boctok, Asus u CeBepHas Amepuka +41 52 675 3777
KHP 400 820 5835

Pecny6nuka Kopes +822-6917-5084, 822-6917-5080

Wcnanusa 00800 2255 4835*

TaitBaHb 886 (2) 2656 6688

Asctpus 00800 2255 4835*

Bpa3sunusa +55 (11) 3759 7627

LlentpanbHas EBpona & Mpeuus +41 52 675 3777
®paHumsa 00800 2255 4835*

Wnaus 000 800 650 1835

TNiokcembypr +41 52 675 3777

Hupepnanap! 00800 2255 4835*

Monbwa +41 52 675 3777

Poccus & CHI +7 (495) 6647564

LliBeums 00800 2255 4835*

Benuko6putaHus & Upnanaus 00800 2255 4835*

* EBponeickui GecnnatHblit Homep. Ecnin oH HegocTyneH, 3BoHuTe: +41 52 675 3777

4

A Has
nepeoBbIMY TexHonorvsiMu. MoceTute cailT ru.tek.com.

b cTpaHbl, U IOAP u gpyrue ctpaHbl ISE +41 52 675 3777
Kanaga 1 800 833 9200

Manus +45 80 88 1401

epmanus 00800 2255 4835*

Wranus 00800 2255 4835*

Mekcuka, LienTpanbHas u KOxHas Amepuka, Kapu6bi 52 (55) 56 04 50 90
Hopserus 800 16098

Moptyranus 80 08 12370

I0AP +4152 675 3777

LBeituapus 00800 2255 4835*

CLLA 1800 8339200
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