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R&S®RTE
KpaTkun 0630p

O6nagan WWpKUHON Nonockl NponyckaHna ot 200 MMy go 2 My,

1 BblAatoLLIeNCcA NPOM3BOANTENBHOCTbLIO, ocumnnorpadsl R&AS®RTE

yCTaHaBAMBAIOT CTaHAAPThl AnA NprbopoB CBOEro kKnacca:

1 lcknioumnTenbHO BbicokaA YacToTa auckpeTuaaunn 5 ML 1 oveHb
bonbLianA rnybuHa namaty 200 MAIH OTCYETOB AJ1A TOYHOR 3anuncu
OJIVHHbBIX MOCNEeA0BaTEIbHOCTEN CUIHANOB

1 CkopocTb cbopa faHHbIX — bonee MUNAMOHa OCLUMNIOrPaMm
B CeKyHAy AnA bblcTporo obHapy>XeHmAa owmnbok curHana

1 /lcknounTenbHO HU3KUIA YPOBEHb LLIYMa BXOAHbIX Kackanos
n 16-6MTHOE paspelleHne No BepTuKann B pexXnme BbICOKOWN
YETKOCTU [ANA NOSyYEeHWA BbICOKOTOUHbIX PE3YETaTOB

1 MNpeunsnoHHan undposana cnuctema 3anycka, obecneynsaioLLan
npakTUYecky NosiHoe OTCYTCTBME AXKUTTEpPa, ANA 3anycka
no camblM Mano3aMeTHbIM COBbITUAM CUrHana B peasibHOM
MaclTabe BpemMeHN

B ctaHgapTHon komnnekTaummn ocumnnorpacda R&S RTE npeactas-
NeHbl Takne MHCTPYMEHTBI, kak dyHkumAa Quick-Meas, dyHKkUmnm
ObICTPOrO TECTUPOBAHMWA MO MacKe, BbICOKOMPOW3BOANTENbHbIE
dyHKUMM aHanm3a cnekTpa, MyHKUMA apxmBa, a Takxe 77 yHk-
LM aBTOMATU3MPOBAaHHbIX N3MepeHMI. AnnapaTHaa peannaauma
WHCTPYMEHTOB N3MepeHNA B CneLUnann3nmpoBaHHbIX MHTErpasibHbIX
cxemax (ASIC) Rohde & Schwarz ob6ecnedrBaeT 6bICTPbI 4OCTYN

K pe3ynsraTaMm u3mepeHua. PesynsTaTbl OCHOBbIBaOTCA Ha 60Mb-
LLIOM KONMYeCTBe OCLMUIINOrpaMM AnA NpefoCTaBNeHNA UTOroBow
cTaTUCTUYECKOM MHbOPMaLIMN.

Ocumnnorpadsl R&S®RTE noafepxvBatoT pelleHna anAa cneum-
ann3npoBaHHbIX MPUOXKEHWIA, MO3BONAIOLIME CNPABNATLCA C Ca-
MbIMUW CNOXHbBIMU 3a8[j@a4aMmn aHanmaa, BKoYas onumm 3arycka

1 0eKOANPOBaHNA /1A CUMHAOB NOCef0BaTe bHbIX MPOTOKOOB
1 oNuMIO aHanM3a napaMmeTpoB anekTponuTaHua. Onuma aHanm-
3a cMeLlaHHbIx curHanos (MSO) obecneunsaeT 16 LMdPOBbLIX
KaHanoB Af1A aHanmM3a NorM4ecknx KOMMOHEHTOB BCTPanBaeMbIx
cucTem.

BbicokonpownssoanTensHbin ocumnnorpad R&S®RTE ncknoym-
TenbHO yAoOeH B aKCMyaTaummn 6narogapA CEHCOPHOMY 3KpaHy
BbiCOKOro paspetuenua 10,4" XGA.

Lndposoit ocumnnorpad R&AS®RTE npencrasnaet cobon bbl-
CTPOE, HafeXHOe 1 NPOCTOE peLleHne, NCNob3yeMoe AfA No-
BCEAHEBHbIX 3a/la4 KOHTPONA U U3MEPEHUIA: OT pa3paboTKM BCTpa-
MBaeMbIX CUCTEM 0 NPOBELEHUA aHann3a CUII0BOIN 3NEKTPOHMKM
n obuwen Hanaakn. R&AS®RTE BxoauT B CEMENCTBO COBPEMEHHbIX
ocumnnorpados komnanun Rohde & Schwarz, o6benmnHAa hyHKUMK
aHanu3a BO BPEMEHHOW 06nacTu, NOrnM4eckoro aHanmaa, npoTo-
KOMIbHOrO aHanM3a ¥ YaCTOTHOro aHanm3a B OfHOM Mpubope.



Lndposon
ocumnnorpad
R&S®RTE
[lpenmyLLecTBa
N KJI0YEBbIE
MYHKL NN

YBepeHHOCTb B pe3yJibTaTax u3MepeHus

Bblcokasa TOYHOCTb M3MepeHuit bnarogapa UCKTIIOYNTENBHO
HW3KOMY YPOBHIO COBCTBEHHbIX LLIYMOB

LLnpokunin anHammnyeckunin amanasoH 6narogapa ogHoAAEPHOMY
AL

[TonHaA nonoca n3MepeHna aaxe rnpu 4yBCTBUTENbHOCTH

500 mkB/nen

Bblcokan paspetluatolas cnocobHOCTb NO BpeMeHW 1 6onbLuan
rnybuHa namaTtu

OnepaTtrBHOE 06HapyXeHNe peaKo BO3HUKAIOLLMX OLIMOOK
curHana 6narogapa ckopocTy cbopa AaHHbIX 1 MUAMOH
ocuMNorpaMm B CEKYHAY

BbicOKOTOYHbIN 3amnyck C UCMOb30BaHUEM LMMPOBON CUCTEMbI
3anycka

[> cTpanuua 4

Wcnonb3oBaHue ¢ ya0BONbLCTBUEM

1 CeHCOopHbI 3KpaH BbICOKOrO pa3peLleHuna

1 [ToNHOCTbIO HacTpanBaemblli SKpaH

1 BbICTpbI JOCTYN K KIOYEBLIM MHCTPYMEHTaM

1 MNonyyeHne nogpobHoM MHdOPMaLMK O CUrHaNE OOHUM
KacaHuem

1 BbicTpbIN gocTyn K HacTpoikam npubopa

1 [TpoToKONVMPOBaHKE Pe3ynbTaToB OAHUM HaxaTueM KHOMKK

> cTpaHuua 6

PacwimpeHHble PyHKLMOHaNIbHbIE BO3MOXXHOCTH

1 onepaTuBHOE NnoJsly4yeHne pe3ynbTaToB

1 ABTOMaTM3MPOBaHHblE U3MePEHWA: 77 AOCTYMHbIX (DYHKLMI

1 OyHkumAa QuickMeas: nonyveHne KoYeBbiX Pe3ynsTaToB
N3MEPEHNA HaXaTneM OAHON KHOMKM

1 OyHKUMA apxuBa: BO3BpaT K NpeablayLiyM pesyssraTtam
n3mepeHua

1 TecTMpoBaHMe NO Macke: HaCTPOMNKa B CHMTaHbIE CEKYHAbI

1 OyHkumA BINO: npocTon cnocob aHanmnsa cnekTpa CUrHanoB

1 OyHKUMM MOUCKA U HaBUraLmn: BHUMaHWe K AeTanam

1 MaTemaTnyeckmne yHKLUMK: NpOCTOTa pac4eToB

1 OnopHble ocLuMNnorpammsl: BbICTPOE CpaBHEHWE

> cTtpanuua 10

PacwumpaemocTb: NoBbiLIEeHNE NPON3BOANTENIBHOCTU

NPUNOXKEeHUN

1 AHann3 Norn4yecknx curHanos: ObICTpble U TOYHbIE N3MEPEHUA
BCTPavBaeMbIX CUCTEM

1 [NocnepoBaTenbHblE MPOTOKOSbI: MPOCTOTa CUHXPOHM3ALMN
1 LeKOAMPOBaHNA

1 AHann3 napamMeTpoB 3N1eKTPONUTaHWA: Nofly4YeHne
XapaKTEePUCTUK TOKa ¥ HanpAXKeHWA

1 Pexxum Bbicokoi 4eTkocTu: 6onblue nogpobHocTel ¢ 16-6UTHbIM
paspeLleHremM no BepTukam

1 AHanua SMI: npoBeaeHWe NcMbITaHNIA B NpoLecce pa3paboTku

> cTpaHuua 13

MpoGHMKN: HageXXHoe nogkoYeHne
> cTpaHuua 24

LLinpokasa nuHenka npuHaaneXxHocren
> cTpaHuua 27

_ LLinpuxa nonocobl Yacrora NMamarb AHanu3 cmewaHHbIX
ba3zosbiit 6nok Kananbi CkopocTb c6opa AaHHbIX
nponyckaxua AUCKPeTH3aLuum  AnA coGpaHHbIX AaHHbIX curnanos (MS0)
aHanorosbli Lncposon
R&S®RTE1022 2 10 MIH OTCYETOB Ha KaHan, 1 MH ocunanorpamm/c 400 MTu,
R&S®RTE1024 200 M 4 makc. 200 MnH 0TCHeTOB 5Ty,

o 100 mnH 0TCYETOB,
R&S®RTE1032 350 M 2 > 200 000 ocu./c
R&S®RTE1034 4
R&S®RTE1052 2

500 My
R&S®RTE1054 4
16 51Ty
R&S®RTE1102 2
11Ty
R&S®RTE1104 4
R&S®RTET152 2
1,5 My
R&S®RTE1154 4
R&S®RTE1202 2
21Ty
R&S®RTE1204 4
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YBEpeHHOCTb
B pe3ynbTaTax
M3MepeHunA

I OaMH MUANNOH ocuUNNOrpamMm B CEKYHAY

I UckniountenbHO HU3KNIN YPOBEHb COOCTBEHHbIX
wymoB 100 mkB npu BXxoagHON YyBCTBUTEJNIBHOCTHU
1mB/pen n nonoce nponyckanua 1 My

I MonHana nonoca uamepexHun po 2 My gaxe npn
yyscTBUTENnbHoctu 500 mkB/pen

1 Pe>xum Bbicokon yeTKocTu gna 16-o6utHoro
paspelueHud No BepTukanm

1 O6bem namaTu Ao 200 mnH oTCcYeTOB

I MuHuManbHbIN KMTTEP CUrHaNa 3anycka
He Gonee 1 nc

I Bo3amMO)XHOCTb HAacCTPOWMKIN rucTepesnca 3anycka
B COOTBETCTBMU C Ka4eCTBOM cCuUrHana

Bbicokaa TOYHOCTb U3MepeHul Gnarogapa UCKIIOYNTENIbHO
HU3KOMY YPOBHIO COGCTBEHHbIX LUIYMOB

Ocumnnorpad R&AS®RTE 66151 pa3paboTaH ¢ Lenbio obecrneve-

HWA MUHMMAaNbHOrO YPOBHA LLiyMa — OT cornacoBaHHbix BNC-
COBMECTMMbIX BXOZOB C nosioco nponyckaHna 18 Ny, oo Bbico-
KoTO4HbIX ALLM 1 BXOAHBIX KackagoB € UCKIIOYUTENBHO HU3KUM
ypoBHeM WymMma. [Mpu wrpunHe nonockl nponyckanua 1 My 1 Bxoa-
Hon yyBcTBUTENBHOCTU 1 MB/Oen ocunnnorpadsl R&S®RTE obe-
cneyvBatoT o4eHb Hu3koe CK3 wyma 100 MkB, 4To no3sonAeT
[OBUTLCA BbICOKOW TOYHOCTU M3MEPEHNA Aaxe Npu MUHUMANbHbIX
3Ha4yeHMAX pa3peLLeHna no BepTuKanm.

LLinpoknn aguHamunyecknuinn ananasoH 6narogapa
opHoaaepHomy ALLM

KomnaHua Rohde &Schwarz paspaboTtana eamHbiin aHanoro-undpo-
BOW npeobpasoBaTenb ana ocumnnorpados R&S®RTE. OoHoAnep-
HaA apXxMTeKTypa KpuUcTanna MUHUMU3MPYET UCKaXeHe curHana

1 obecneynBaeT cBbille 7 6UT acddekTneHom paspagHocTy (ENOB)
BO BCEM YaCTOTHOM JManas3oHe. 3Toro 6onee Yem JOCTaTOYHO

[ONA NPoBefAeHMA NPEUM3MOHHOro aHanM3a MefJIeHHbIX CUrHaIoB

B pexumMe Bblcokoro paspetuerua (onumna R&S®RTE-K17). bnaro-
napAa dyHKUMK nocTobpaboTKn, UCNONb3yemol B 3TOM pexnve,
c60p AaHHbIX MOXET BbIMOMHATLCA NpY 16-OUTHOM paspeLleHnn
ro BepTuKanu.

MonHaa nonoca nsmepeHna gaxxe Npu YyBCTBUTEJNIbHOCTU
500 mkB/nen

McKntounTenbHO HU3KMIM YPOBEHD LyMa BXOOHbIX KackKaloB OC-
umnnnorpados R&AS®RTE nossonAeT 4oOUTbCA BXOAHON YyBCTBU-
TenbHocTu nopAaaka 500 mkB/nen, 4to He nmeeT cebe paBHOro
Ha pblHke. Jpyrue ocumnnorpadbl obecnedmBatoT BXOAHYIO YyB-
cTBUTENbHOCTL 1 MB/Aen nulb Npu MCNonb30oBaHUK DYHKLMUK
nporpaMMHOro MacluTabupoBaHnA UNx NyTem orpaHnyeHnA Npo-
nyckHon cnocobHocTu. OfHako ocumnnorpadsl RAS®RTE obecne-
YMBAIOT BO3MOXHOCTb OTOBPAXKEHNA OTCHETOB CUrHaNa B pexume
peanbHOro BpeMeHu Jaxe npu 3Ha4eHun YyBCTBUTENbHOCTM

500 mkB/nen B nonHon nonoce namepernsa. Boicokaa TOYHOCTb
n3mMepeHnA No3BonAeT A0BUTbCA OCOBEHHO BNeYaTNALLMNX
pe3ynLTaToB NPU M3MEPEHUN HU3KOAMMAUTYAHbIX CUrHAMOB.

Bnarogapa Bbicokol ckopocTy cbopa AaHHbIX —
OfMH MWIMOH OCLMNNOrpamMm B CEKYHAY — OCLMN-
norpacbl R&S®RTE obecneunsaioT BO3MOXHOCTb
0onepaTMBHOrO OOHAPYXKEHWA PEKO BO3HUKAIOLLMX
oLnBoK curHana



Bbicokana paspeluaiowian cnoco6HOCTb N0 BpeMeHU

n 6onbliaa rnyébuHa namaTun

Ocumnnorpadsl R&S®RTE coyeTatoT B cebe HacToTy AMCKpeTH-
3auMmn 1 ry6uHY NaMATK, YHKKanbHble A Npubopos AaHHOMO
knacca. YactoTa anckpetunsaumm 5 Iy n rnybuHa namAaTi 10 MaH
OTCYETOB ZIOCTYMHbI Ha KaXApli KaHas (C BO3MOXHOCTbIO AOMONHW-
TenbHOro paclumpeHma ao 50 MAH OTCYETOB Ha KaHan). Tem cambiM
obecrneyrBaeTCA BbICOKOE paspeLleHne No BPEMEHN N MPEBOCXOL-
HaA TOYHOCTb CUrHana Aaxe npu 3anucy AIMHHbIX NocnenoBaTe b-
HOCTel, HanpuUMep B XOA4E aHann3a NepexofHbIX XapakTePUCTHK
NMMYNbCHBIX UCTOYHMKOB MUTaHUA.

OnepaTtuBHOe 0GHapy>eHue peaKo BO3HMKAIOLWUX OGOk
curHana 6naropgapa ckopocTu c6opa AaHHbIX

1 MAH ocuMANOrpamMmm B CeKYHAY

Cbop AaHHbIX B UndpoBbix ocumnnorpadax NpoBOAUTCA B ABa
aTana. Ha nepsom aTane ocuunnorpad ocyLecTBAAET ANCKPETH-
3aLMI0 CUIHaNa U COXPaHAET MosyveHHble oTcYeTbl. Ha BTopom
3Tane BbINosHAeTCcA 06paboTKa OTCHETOB U OTOOPaXKeHWe oCumn-
norpaMMbl Ha akpaHe. Bce aT1o Bpema ocumnnorpad HeBOCNPUMM-
4ymB K curHany. Ownbkn curHana, BO3HMKaloLLMe B paMkax aToro
nepuoaa NpocToA, CKPbIThl OT Nosib3oBaTena. OnepaTuBHoe o6Ha-
pY>XeHWe PeaKo BO3HMKAIOLLIMX OLIMBOK CUrHaMa BO3MOXHO NULLb
npu ManoM nepuoae NpPoCcToA U BbICOKOM CKOPOCTU cbopa AaHHbIX
ocumnnorpada. Agpom ocumnnorpada R&S®RTE AasnAeTcA cne-
LmanusnpoBaHHaa nHTerpansHaa Mukpocxema (ASIC), paspabo-
TaHHaA A4NA peanusauuy anropuTMa napannensbHon 06paboTkiu.
Kak cnepncteue ocumnnorpad R&S®RTE nopaepxmBasT BO3MOX-
HOCTb cbopa, aHann3a 1 otobpaxeHnAa 6onee 0AHOro MUNMOHA
ocuMnnorpaMM B cekyHay 6e3 HeobXxoaMMOCTM UCMOSb30BaHNA
cneumanbHoro pexuma cbopa faHHbIX. Bbicokasa ckopocTb cbopa
[laHHbIX No3BONAET A06UTLCA Bonee BbICOKUX CKOPOCTU U HaleX-
HOCTW OBHapykeHuA owmMboK curHana, TeM caMbiM COKpaLlanA Bpe-
MA OTNamKK.

BbiCOKOTOUHbIN 3anyck ¢ ucnonb3oBaHuem uncgpoBon
cucTemMbl 3anycka

YHukanbHaa uncdposaa cucTeMa 3anycka KOMnaHum
Rohde&Schwarz Halna cBoe npuMeHeHue 1 B ocumunnorpadax
R&SPRTE. OHa cocTouT BCero 13 ogHoro obLero TpakTa A/Aa Cur-
Hana 3axBaTa W curHana 3amycka. ITa cuctema no3sonAeT Nprudo-
pamM 06Hapy>XUTb (DaKT BbINONHEHWA YCNOBWIA 3anycka nyTemM npo-
BeeHNA HeNnoCpPeACTBEHHOIO aHann3a ounMdpPoBaHHOMO CUrHana
He3aBMCUMO OT TeKyLLEeW YacToTbl AMCKpeTU3aumn. Bot noyemy
ocumnnorpadsl komnadumn Rohde &Schwarz o6nagatoT YpesBblyait-
HO HM3KWUM OXUTTEPOM CUrHana 3arnycka, O4eHb BbICOKOW HYyBCTBU-
TENbHOCTBIO MO 3aMyCcKy U UCKIIOUYMUTENIbHO BbICOKOW TOYHOCTLIO
N3MepeHua.

TouyHoe oGHapy)xeHune own60oK ¢ NCNoJsIb30BaHMEM
pasnNYHbIX PEXXUMOB 3anycka

B ocumnnorpadax R&S®RTE npeactaBneHo 14 pas3nuyHbix pe-
XMMOB 3anycka AnA TOYHOro OOHaPY>XeHNA BaXHbIX COObITUN
curHana. NMommmo oBblYHbIX YCNOBWUIA 3amycka, Takux Kak 3anyck
no POHTY, AIMTENBHOCTY U PaHTY, NPMOOP NOALEPXKMBAET COX-
Hble YCNTOBMA 3arycka, Takmne Kak 3amyck no normyeckrmM KomMou-
HaumAM KaHanos, 6uToBbIM LWabnoHam v BuaeocurHany (NTSC,
PAL, PAL-M, SECAM, EDTV, HDTV). Kpome Toro, goctyneH -
POKUIA CNEKTP OMNLMIA 3amnycka Nno curHanam nocnenoBaTebHbIX
MPOTOKOMOB.

CpaBHeHMe apxuTeKkTyp ungpoBoro n aHasIOroBOro 3anycKos

Cucrema
BEPTUKANbHOIO
OTKJIOHEHUA

]
O
.

.
OOOoac>

Bxoa kaHana AUn

AHanorosblit
3anyck

MNamatb

C6op faHHbIX 06pabotka OToGpaxeHue

Lncposoii
3anyck
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cnonb3oBaHue
C YA0BOJIbCTBUEM

I CeHcopHbIll 3KpaH BbicoKoro paspeweHusn 10,4” XGA

I OnTuMusauua akpaHa AJIA CEHCOPHOrO yrpaBieHun

I Nopgaepxka pyHKuuM nepetackuBaHua (drag & drop)
CUrHasnoB U pe3yNbTaTOB U3MepPeHUA Ha aKpaHe

I Mony4yeHne pe3ynbTaToOB BCEro ABYMA HaXKaTUAMMN
6narogapsa Bbicoko3acd dekTMBHON NaHenn
MHCTPYMEHTOB

I YaoGHble MHCTPYMEHTbI N3MEepeHUs, Takue Kak
¢yHkuma QuickMeas, macwutabupoBaHue ¢ NOMOLLbIO
nanbua v ¢pyHKLNA OTMEHbl/BOCCTaHOBNEHUA

MaHenb nHcTtpymeHtoB R&S®RTE

oTMeHa

BOCCTaHOBNEHME
KOHTEKCTHaA crpaska
HacTponku npubopa
BKJIO4EHNE/OTKIIIOYEHNE
naHenu curHana
yKasaTtenb
MacLiTabupoBaHmne
Kypcop

TeCcTUpOBaHue No Macke
rucTorpammMa
aBTOMATU3NPOBaHHbIE
N3MepeHna

dyHkuma QuickMeas
aHanus bIMNo

nowuck

KOp3nHa

50 %-Hbl ypOBEHb
3anycka

CeHCOpHbI 3KpaH BbICOKOro pa3peLueHus

OpHowt 13 ocobeHHocTel ocumnnorpacdos R&S®RTE asnaeTcA

CEHCOPHbIN 3KpaH Bbicokoro paspetuerunsa (10,4, XGA). Ocumnno-

rpad oNTUMM3MPOBaH AS1A CEHCOPHOrO YNpaBieHna:

1 Mopnepxka dyHkumm nepetackmBarma (drag & drop) curHanos
N Pe3ynLTaTOB U3MEPEHUA C BOSMOXHOCTbBIO UX pasMeLLeHna
B ntoboN ToYKe aKpaHa

1 3apaHne anana3oHoB MacllTabrupoBaHUA U N3MepeHna
C NMOMOLLIbIO Nanblia

1 [Noanepskka BO3MOXHOCTM MaclUTabvpoBaHWA 1 MPOW3BOSIbHOMO
pa3MeLLeHnA AManoroBbix OKOH Ha akpaHe npubopa

1 BkntoyeHwne v HacTpoiika n3mepeHuin, ructorpamm n bro-
aHanmnsa ogHUM KacaHueM

1 3ajaHne KypcopoB, 3Ha4eHWI CMEeLLIeHNA 1 yPOBHE 3amnycka
MPOCTbIM KacaHNeM COOTBETCTBYIOLLIMX JIMHWIA

1 Co3aHne Macok B CHMTaHble CEKYHUbI

MonHocTbIO HacTpanBaeMbIi 3KpaH

Mpn paboTe ¢ HECKONBbKUMW CUrHaNammn akpaH MoXeT OblTb nepe-
rpy>XeH anemMeHTamu otobpaxeruna. OfHako B criydae ocuuio-
rpacoB R&AS®RTE Bce 06CTOUT MHaYe: OHM OTOOPaXKatoT OCLUII-
florpaMMbl, CUrHanbl LWWUH U pe3ynsTaTbl U3MepeHna B peanbHOM
MacLiTabe BpeMeHU B BUAE NMUKTOrpaMM, PacnofioXeHHbIX Mo Kpa-
AM 3KpaHa. ITW yMeHbLUEHHble 0TOBpPaXkKeHNA MOXHO NepeTaLunTb
B rMaBHOE OKHO. [Tpn HEOOXOAMMOCTI OAHOBPEMEHHOIrO 0TObPa-
XEHWA HECKOMbKMX ocumniorpamm dyHkuma SmartGrid komnanum
Rohde & Schwarz nomoraeT coxpaHuTb BbICOKMIA YPOBEHb Opra-
HM3auMK 3KpaHa NyTeM ero pa3bueHna Ha HECKOSbKO Anarpamm.
Bce aT0 N03BONAET HArNALHO U CTPYKTYPMPOBAHHO 0TOBpaxaTtb
oTaenbHble ocumnnorpammel. ObecnedmBaembli AL anana3oH
No3BONAET AOOUTHCA HANBBICLLErO YPOBHA TOYHOCTY.

BbicTpbIft AOCTYN K KJIIOYEBbIM UHCTPYMEHTaMm

MaHenb NHCTPYMEHTOB, PacnonoXeHHanA B BEPXHEN YacTu akpaHa,
obecrneunBaeT AOCTYN K 4aCTO UCMOMb3yeMbIM YHKLIMAM, TakiM
Kak naMeperua, MacltabupoBaHue, bIM® n kopauHa. MNMogaepxu-
BAETCA BO3MOXHOCTb Pa3MELLEHVA B 3TOW NaHeN NHCTPYMEHTOB,
npeanoYMTaeMblx Nonb3oBaTenAMU. VIHCTPYMEHTbI CO CXOXUMU
dyHKUMAMYU 06BbeanHeHbI B rpynnbl. C MCnonb3oBaHMEM 3TON
yHKUMM CBA3AHO BCEro ABa Liara: BeI6op MHCTPYMEHTa 1 ero npu-
MEHEHWe K ocLMIorpaMmme.

Monynpo3payHblie AnanoroBblie OKHa ¢ Auarpammamu
NPOXO0XXAEHWA CUTHAJIOB

[unarpammbl NpoXoxAeHWA CUrHanoB, NpeacTaBfeHHbIe B AManoro-
BbIX OKHax, MNO3BONAIOT BU3YaNn3npoBaTb NpoLecc 06paboTku cur-
HasloB, YTO YNpoLLaeT HacTPONKy namepeHna. CooTBETCTBYIOLLIME
CCbINKN 06ecneyrBaoT BO3MOXHOCTb HEMOCPEACTBEHHOMO Nnepe-
X0fa K NIOrM4eckm cBAsaHHbIM HacTporkam. KHonku «Bnepen»

1 «Hasan» no3sonAtoT ObICTPO NepemMeLlaTbea Mo AManoroBbiM
okHaM. [onynpo3payHble AnanoroBbie okHa obecneynsaloT BO3-
MOXHOCTb BM3YyaNlbHOr0 KOHTPOSA BCEr0 NpoLiecca N3aMepeHua.
Junarpammbl M3MepeHna Npr 3TOM COXPaHAIOT UCXOMHbIV pa3-

Mep. YpoBeHb MNPO3payHOCTN MOXET OblTb HACTPOEH C NMOMOLLbIO
KHOMKW PerynmpoBKN MHTEHCUBHOCTU. Monb3oBaTen MoryT Mac-
LWTabupoBaTb ANanoroBbie OkHa 1 pa3meLlaTb Ux B Ntobom mecTe
aKpaHa.



Mony4yeHune noapo6HON NHPOPMaLUN O CUTHaNEe Og4HUM

KacaHuem

QyHKUMA MacLiTabupoBaHna NpencTaBnAeT cobo cTaHOapTHbIN

WNHCTPYMEHT umMdpoBbIx ocumnnorpados, NpUMeHAEMbI ANA Bbl-

NOJIHEHMA NOAPOOHOro aHann3a napamMmeTPOB 3axXBa4YeHHOro CUr-

Hana. Ocumnnorpadsl R&S®RTE Takxe npenoctasnaioT apyrue

nonesHble MyHKUMN:

1 pocToe 3agaHne Anana3oHOB MaclUTabMpoBaHNA C MOMOLLBIO
nanbua

1 AnnapaTHoe MacliTabupoBaHMe: aBTOMaTUYeCKanA PerynmnpoBka
HacTpoeK AN1A BEPTUKANbHOW 1 FOPU3OHTANIbHON LLKasbl
OnA oTobpaxeHna CUrHanoB BbIbpaHHOroO Anana3oHa

1 MaclwTabrpoBaHne ¢ MOMOLLbIO Nanblia: 3a4aHne AMana3oHa
MacLuTabvpoBaHWA MO rOPM30HTaNIbHOM OCK (MPOCMOTP
XapaKTePUCTUK CUrHana ¢ CnoNb30BaHWEM ManbLa UM MbILIKK
ON1A NepeMelleHna okHa MacluTabupoBaHua BOOMb CUrHana;
[N1A BO3BpaTa K MUCXOAHOMY MacluTaby BbibepuTe dhyHKUMIO
yAepXaHuA ananasoHa MacluTabupoBaHua)

BbicTpbIfi fJOoCcTYyN K HacTpoikam npubopa

Lindposble ocumnnorpadbl N0O3BONAIOT NONL30BATENAM COXPaHATL
HacTpoWikn Npnbopa 1 BbI3bIBaTb WX B Ntoboe Bpema. Ocuunnorpa-
dbl R&AS®RTE obecneymBaloT NpOCTOTY BbiGOpa Hanexallmx Ha-
CTPOEK: MPOCTO WENKHNTE MO NMUKTOrpaMme HacTpOonku npubopa
B NaHeNn MHCTPYMEHTOB AJ1A BbI30OBa AManoroBoro OkHa co BCcemu
COXpaHeHHbIMW KOHbUrypaumamin. na kaxaom 13 KoHdurypaumm
NpeLcTaBeH CHUMOK 3KpaHa, Ha KOTOPOM MOKa3aHO COLEPXKMMOe
9KpaHa B MOMEHT COoXpaHeHWA. 3TO NO3BONAET Nonb3oBaTesio Obl-
CTPO NepemeLLaTbcA No BCEM LOCTYMHbIM BapuaHTaMm.

YaaneHHbI goctyn

Ocumnnorpadsl R&S®RTE MoryT ynpaBnaTbcA AMCTaHUMOHHO

¢ nomoubto MK nnn gpyroro ycTpoiicTBa Yepes yaaneHHbln pabo-
YU CTON NN BUPTYanbHyto koMnbloTepHyto ceTb (VNC). OTobpa-
>XaeMbl NONb30BATENbCKUN NHTEPdENC 1 MCMONb3yeMble dyHK-
LUy Npu 3TOM He OTNINHaTCA OT TeX, KOTOpble NpeacTaB/eHbl

B caMoM ocuunnorpace. [MpoTokonvpoBaHWe pe3ynsTaToB Of-
HUM HaxaTuem KHOMKWM

Ocumnnnorpadbl R&S®RTE nogaepxmnBatoT BO3MOXHOCTb NPOTOKO-
JIMPOBaHNA PE3YNLTaTOB N3MEPEHUIA:

MeyaTb MW COXpaHEHWe CHUMKOB 3KpaHa C OCLMIorpaMMamMn
1 pesynsrTaTamu

MNpocToe cunTbiBaHWE XapakTEPUCTUK CUrHana bnarofapa
HarnALHON MapKMPOBKE KOOPLMHATHOW CeTKM

BbiaeneHue n 0603HaveHne OTKIOHEHNUIA CUTHANOB
HernocpeACTBEHHO Ha AMarpaMmMe

CoxpaHeHwue ocumnnorpaMM, MrMcTorpamMmm 1 pesynsraTtoB
N3MepeHnA B pas3nnyHbix opmMartax (Hanpumep, B ABOUYHOM
dopmaTte nnu B hane opmata .Csv) ANA NPoBeLeHNA
noapobHOro aHanmM3a AaHHbIX C MOMOLLbIO MPOrPaMMHOro
obecneyeHunn, yctaHoBneHHoro Ha K.

Bbi6op A3bIKOB

[Monb3oBaTtenbckuit MHTepdenc ocumnnorpacdos R&S®RTE noa-
[epXnBaeT HECKOSbKO A3bIKOB. f13bIK MOXET OblTb M3MEHEH BCEro
3a HECKOJIbKO CeKyH[ B npouecce paboTbl Npubopa. Ocumnnorpad
R&S®RTE — aTo no-HacToALeMy MexXayHapoaHbli Nprbop.

[Monb3oBaTenb MOXeT nepeTackmsaTb OCLMI-
NIOrpaMMbl U OKHa C pesysisTaTaMun n3mepe-

HWI Ha akpaHe. MyHkumA SmartGrid komnaHum
Rohde & Schwarz nomoraeT nonb3osatenam

B PaCronoXeHNn HECKOMbKNX Avarpamm Ui Ta-
6nvL Ha akpaHe npubopa. Pasamep oTaenbHbIX
amarpaMm MOXeT OblTb AOMONHUTENBHO ONTUMU-
3MPOBaH NyTeM NepeTacknBaHUA rpaHuL, OKHa
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O6wun Bua ocumnnorpada R&S®RTE

VHCTPYMEHTBI CO CXOXMMM (YHKLMAMM CrpynNUPOBaHLI BMECTE

MaHenb MHCTPYMEHTOB ANA
ObICTPOrO A0CTYNA K 4acTO
MCNONb3yeMbIM (YHKUMAM

MpepycTaHosku AnA Bo3BpaTa
K CTaHAAPTHbIM W1 NOAb30Ba-
TENbCKMM HACTpoNKam

[NoHATHbIE YncnoBble
0603Ha4eHua ang
NPOCTOr0 CYUTbIBAHNA
pEe3ynbTaToB M3MEpeHUA

[eyatb U coxpaHeHne
pesynbTaToB Mo Haxatuio
KHOMKM

Pyuka ana sagaHus

YPOBHA NPO3paYHoCTA
[ZMarnoroBbIX OKOH

NN UHTEHCMBHOCTU
0TOBPAXEHUA OCLMNAOrPAMM

MaHenb MeHto B HUXKHEIH
4acTi 3KpaHa, oTobpaxa-
eman fiaxe npy pabote

€ CEHCOPHbIM 3KpaHoM

€ MOMOLLbIO NanbLa

USB-uHTepdeich! Ana NoaKmioueHNA MbILLK, KNaBuaTypbl, MacLTabupoBaHue ¢ NOMOLLbIO NanbLa:
06MeHa JaHHbIMM, MPOTOKONMPOBAHUA W 0BHOBAEHUA nepemecTuTe nanel BoNb 0To6paxaemMoro curHana
BcTpoerHoro 10 ANA Noy4eHnA BbicTporo 0630pa ero napameTpos



CraHnapTHaA thyHKUMA MaCLUTaBUPOBaHIA N0 rOPU3OHTANLHON 1 BEPTUKANBHON OCAM

HenocpeacTBeHHbIi
JIOCTYM K YacTO UCTIONb3YEMbIM
(hyHKUMAM aHanmsa

[ukTOrpamMMBbl curHanos

€ YKa3aHMeM BaXHbIX HACTpo-
€K NN YMEHbLUEHHBIM 0TO-
6paxeHnem thakTnyeckoro
curHana

MHoroypoBHeBan dyHKUMA
OTMEHbI/BOCCTAHOBNEHMA
[nA BbicTpOro Bo3BpaTa

K NpeblayLLMM HACcTpOiikaMm

3nemeHTbl ynpaBneHua

C LBETOBOI MapKMPOBKON
ANA BU3yanusaumum
TeKyLLero BblbpaHHoro
kaHana

Matepuans! ana 06yyenna pabote WHTepdhelic NpobHUKOB ANA aBTOMATIHCKOMO 0BHapyXxXe-
¢ ocupnnorpacom HUA NPOBHHKA
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PaclunpeHHble
(MYHKLUMOHaNbHbIE
BO3MOXXHOCTW
nonepaTuBHOE
noJiyyeHune
Pe3yNbTaToB

Haxxe B 6a3oBoit koHPurypauyum npuéop R&S®RTE

ABNIAETCA He3aMEHMMbIM UHCTPYMEHTOM A1 pelueHnnA

noBceAHEBHbIX 3af,a4 U3MEPEHUA:

1 77 dbyHKUMII aBTOMATU3NPOBAaHHbIX U3MEpPEHUN,
BKJIIOYAA CTaTUCTUYECKUI aHanns3

I ®yHkuma QuickMeas gna BocbMu pe3ynbTaToB
U3MepeHus, AOCTYMHAA N0 HaXaTUIO KHOMKU

I ®yHKuMA apxuBa ANA BO3BpaTa K NpeAbiayLum
pe3ynbratam M3mMepeHun

I BbicokoacddeKTBHbIN aHaNnu3 crnekTpa
¢ ucnonb3oBaHuem ¢yHkuumn brNe

I TectupoBaHue no macke AnA o6HapyxeHUA
aHoManun curHana

10

Bbicokaa cKOpOCTb U3MepEeHMA faXke Mpu UCnoJib30BaHUU
KOMMJIeKCHbIX (hyHKLUMI aHanusa

Pan npeacTaBneHHbix B ocumnnorpadax RAS®RTE dyHKLUMIA n3me-
peHVA peann3oBaH anmnapaTHo:

1 ncTorpamma

1 OTobpaxeHure cnekTpa

1 TecTMpoBaHuWe No Macke

1 VI3amepeHua ¢ nomoLLbio Kypcopa

1 Bbibnpaemble yHKUMM aBTOMATU3NPOBAHHOMO M3MEPEHNA

1 Bbibupaemble MaTemaTn4eckne onepawumm

Kak cnencteue, ckopocTu cbopa 1 06paboTkm AaHHbIX OCTaloTCA
BbICOKMMM [axe Mnpw UCronb3oBaHumn dyHkumin aHanmsa. Ocuun-
norpad noaaepX1MBaeT BO3MOXHOCTb BecnepeboiHon paboThbl

1 obecneynBaeT onepaTuBHbIN AOCTYM AaXe K CNOXHbIM TECTOBbLIM
nocneaoBaTelbHOCTAM, Aenad BO3MOXHbIM NPOBEAEHME CTaTUCTU-
4YeckM 3Ha4MMOro aHanmaa.

ABTOMaTU3MpPOBaHHbIe U3MEPEeHUA: 77 fOCTYNHbIX
(yHKLUMN

OcHOBHOW 0COHBEHHOCTbLIO LMPOBbLIX OcUMANorpadoB ABNAETCA
nofaepxka BO3MOXHOCTW NPOBEAEHNA aBTOMaTU3VPOBaHHbIX 13-
MepPEeHWI, KOTOPble NO3BONAKT BbICTPO ONPeAenAThL XapakTepu-
CTUKK TPebyeMoro curHana. 3To MoxeT OblTb MPOCTOE U3MepeHNe
napamMeTpoB CUrHana, Takmx Kak 4actoTa U BpeMA HapacTaHuaA/
cnafia, Wn CNoXHbIN aHanua, HanpuMmep onpeaenexHe noTepb
npu NepeKItoYEHNN UMMYNIbCHOMO UCTOYHMKA NuTaHnA. Ocumnno-
rpacd R&AS®RTE nogaepxvBaeT BO3MOXHOCTb OAHOBPEMEHHOIO
oTOBpaxkeHnA peldynsTaToB 0 BOCbMY M3MepeHUin. ABToMaTun3u-
pOBaHHblE N3MEPEHWA NOAPa3AENAIOTCA Ha YeTbIpe KaTeropun:
n3mMepeHne amnauTyapl U BDEMEHU, U3MEPEHME C NMOMOLLbIO
rMCTOrpaMMbl, U3MEPEHME C MOMOLLbIO MNAa3KOBOW Anarpammbl

N n3MepeHne cnekTpa. Becero foctynHo 77 dyHKUMIA M3MEpPEHUA.
PesynetaThl NpeacTaBnAoTcA B TaBNMYHOM BUAE BMECTe C LOMoS-
HUTENbHBIMW CTAaTUCTUYECKUMU AaHHbIMK. [Tpn HeoBXoAMMOCTH
OrpaHM4YeHnA N3MEepPEHNN B COOTBETCTBMM C onpeleneHHbIM Ana-
NMa3oHOM CUMHaN0B MOXHO BOCMOIb30BaTbCA OKOHHOMN (hyHKLMEN
(byHKUMEN CTPOOMPOBAHNA). ITOT AMana3oH MOXET ObiTb C 1erko-
CTblO OMNpeAeneH NoNb30BaTeNeM Ha akpaHe C MOMOLLbIO MasnbLa,
MbILLKW UK NYyTEM ero NpUBA3KK K CyLLECTBYIOLLMM Avana3oHam
Kypcopa uau maclutabuposaHua.

®yHkuma QuickMeas: nonyyeHue KioveBbIX pe3ysibTaToB
U3MepEeHNA Ha)kaTueM OfHON KHOMKMN

OyHkuma QuickMeas, npeactaBneHHasa B ocumnnorpadax
R&S®RTE, ABnAeTCcA yHUKanbHOW ANA NnpubopoB aTOro Kacca.
Pe3yneraTbl HECKONBKMX DYHKLIMA N3MEPEHNA OLHOBPEMEHHO OTO-
OpaxkatoTcA AnA Tekyllero akTUBHOro kaHana. [pu aTom nmeetca
BO3MOXHOCTb OTAENbHOMO 3agaHnA Habopa PyHKUMI C BOCEMbIO
(MakcMyM) N3MEPEHVAMM 1 UX COXPAHEHNA ANA NocneayoLero
aHanunaa. 13 naHenn nHcTpymeHToB obecnednBaeTcA ObICTPbIN

1 yaoOHbIN gocTyn K dyHKumn QuickMeas.

Ocumnnorpadsel R&SRTE noanepxmnsaioT BO3MOXHOCTb OAHOBPEMEHHON
HaACTPOWMKM 1 MCMONb30BaHNA [0 BOCbMW aBTOMAaTU3MPOBaHHbIX M3MEPEHWI



DyHKUMA apxuBa: BO3BpaT K NpeAblAyLuM pesybratam
n3MepeHus

OyHKumA apxmea ocumnnorpacda R&AS®RTE obecneymBaeT gocTyn
K MOJTy4YEHHbIM paHee ocLMInorpaMmamM — AnA aHanorosbixX U -
POBbIX KaHaNOB, OMOPHbIX NN PACYETHbIX CUMHANOB U NOCNefoBa-
TenbHbIX WKH. MNonb3oBaTenn MOryT onepaTMBHO aHaIN3MpPoBaThb
pe3ynkTaThl U3MEPEHNA, COXPaHEHHbIE B NaMATW. OHM MoryT
nepemMeLlaTbCA Mo OTAENbHbIM OCLMIIIOrpaMMamM € NMOMOLLbIO
(YHKLMMN BOCNPON3BEAEHMA apXMBHBIX [aHHbIX UM 0TOBpaxaTb UX
B HanoXeHHOM BUAe B pexume nocnecseveHna. BoamoxHocTb 3a-
[aHNA BPEMEHHOM METKM ANA KaXLoW ocumniorpaMmMbl No3BonAeT
4eTKO yka3aTb BPeMA BO3HUKHOBEHMA cobbiTuA. LLinpokuii cnektp
MHCTPYMEHTOB aHan13a, Takunx kak aBTOMaTU3MpOBaHHbIE N3Me-
pexua, BI1®, TecTMpoBaHne No macke 1 dyHKLUMA NoUckKa MoryT
ObITb UCMONBb30BaHbI AJ1A aHaNM3a COXPAHEHHbIX OCLMMIOrPaMM.

DyHKUMA apxnBa Takke MOXET BbITb MCMONb30BaHa B PEXUME Yilb-
TpacermMeHTupoBarma. Ocumnnorpad BbiMOMHAST HEMPEPbLIBHbIN
3axBaT 3a[aHHOro YMcna LmMKNoB coopa AaHHbIX. OcumunnorpaMmmbl
oTOBpPaXKaloTCA Ha aKpaHe TONbKO Moce 3aBepLleHna nocneaHe-
ro umkna. OyHKUMA BOCNPOU3BEAEHNA apXNBHbBIX AaHHbIX MOXET
ObITb MCMONb30BaHa AJ/1A BbINONHEHWA aHanM3a OTAENbHbIX OCUMIT-
norpamm. MpenmyLLIeCTBOM 3TOro pexuma paboTbl ABNAETCA Ma-
naAa AnuTensHoCTb nepuoda npoctod (< 300 He) mexay oTaeNbHbI-
MU LMKNaMu cbopa AaHHbIX.

MpenctasnexHble B ocumnnorpade RAS®RTE macku cogepsxaT BoceMb cer-
MeHTOB (MakcumMyM). AnnapaTHaA peanvaaumna 06ecrneyrBaeT BbICOKYIO CKO-
pocTb c60pa AaHHbIX 11 ONEepaTUBHOE BbIABEHNE HAPYLLIEHU NPEAEenoB Macku

TecTupoBaHMe NO Macke: HACTPOMKA B CYMTaHble CEKYHAbI
TecTupoBaHMe Mo Macke NO3BONAET ONepPaTMBHO BbIABNATb akT
HaxOXIEHWA CUrHana B 3aflaHHbIX npenenax 4onycka, YTo no3Bo-
NIAET C NErkoCcTbio 0OHaPYXXMBaTb OTKIOHEHWA CUrHANOB OT HOPMbI
N HeoxuaaHHble pesynbratbl. Ocumnnorpad R&AS®RTE obecneyn-
BaeT rmbkocTb 1 ynobcTBO Npouecca 3afaHna Mmacku. Cosaanne
MacKK 13 OMOPHOMO CUTHaNa UK 3aflaHne Macku, CoCTOoALLEN

3 BOCbMMW CErMEHTOB (MakCMMyM), MOXET ObITb BbIMOJIHEHO BCeE-
rO HECKONMbKUMWN HaxXaTUAMN KnaBuLl. YTobbl ObICTPO NMPUCTYMUTb
K paboTe, MOXHO CO34aTb CErMEHTbl Macku Ha 3KpaHe ¢ NMOMOLLbIO
MbILLM UNK Nanbla. B nanbHenwemM MoXHO HacTPOUTb NMO3ULIMK
TOYeK Macku B AManoroBOM OKHe TeCTUPOBaHMA MO Macke.

®yHkuma bBIN®P: npocron cnoco6 aHanu3a cnekTpa
CUrHasnos

Bbnarogapa annapatHon peanusaunn dyHkumna BINO, ocumnnorpad
R&SPRTE paboTaeT c 04eHb BbICOKOW CKOPOCTb0. ITO co3paeT
BrevaT/ieHne oTobpaxeHnA cnekTpa curHana B peasbHOM Mac-
wrabe BpemeHn. C NOMOLLbIO pexrMa NOCIeCBEYEHNA MOXHO

C NEerkocTblo BU3yann3npoBaTb ObICTPblE N3MEHEHNA CUMHANOB,
CUrHanbl nomexun v cnabble HanoXeHHble curHansl. BxogHon ka-
cKapg, C NCKNIOYUTENbHO HU3KUM ypoBHEM Lyma 1 ALLM ¢ Bbicokon
achdhekTBHOM pa3pAaaHOCTbO (bonee 7 6uT) obecneynBatoT He-
NPeB30MAEHHbIV AVHAMUYECKNI Anana3oH. Bo3aMoxXHOCTb Hanoxe-
HuA kagpoB BMN® nossonAaeT ocumnnorpady R&AS®RTE obHapyxu-
BaTb NPEPbIBUCTbIE CUIHANbI, TaKNE Kak MMMYAbCHbIE MOMEXM.

Kak n B aHanusaTopax cnekTpa, paboTa dyHkumm bIN1® ocHoBaHa
Ha 3afaHUM LEeHTPanbHOM YacToTbl, MONOCkl 0630pa 1 NOMOChI Pas-
pelueHuA. MNpeactaBneHHas MapkMpoBKa KOOPANHATHON CeTKM
obecneynBaeT UCKOYNTENbHOE YA06CTBO paboThl. 13mepeHua,
KOTOpble paHee Oblnn AOCTYMHbI TONbKO MPU MCNONb30BaHNN aHa-
NM3aTOPOB CNekTpa, Takne Kak M3MepeHnsa cymmMapHoro Koaddu-
UMeHTa rapMoHUYecknx nckaxeHn (THD) n cnekTpansHoW NnoT-
HocTu MolHocTu (PSD), Tenepb MOryT BbINMONHATLCA C MOMOLLIO
ocumnnorpada. OyHKUMA TECTUPOBAHUA MO CNeKTpanbHOW Macke
ABMAETCA YHUKANbHOW 1N MOXET OblTb MCMONb30BaHa A/1A 06Hapy-
KEHVA PeaKo BO3HMKAIOLMX CODbITUN, TakMX Kak criopaanyeckue
NMoMeXK, N UX COOTHECEHWNA C CUTHAIOM BO BPEMEHHOIM 0bnacTu.

OyHkuma BIMO ocumnnorpada R&S®RTE obecnevnBaeT TOYHOCTD,
CKOPOCTb, LUMPOKME (PYHKLMOHAbHbIE BO3MOXHOCTU U MPOCTOTY
MCMoNb30BaHNA
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DyHKLUM NOUCKa N HaBUraLun: BHUMaHue K AeTanam
@OyHKLMX Noncka U HaBUraumm noMoratoT nonb3oBaTenaM nepe-
MeLlaTbCA MO COAEPXMMOMY 0630PHOro OKHa B Clyyae AnnTeNb-
HbIX LMK/IOB cbopa AaHHbIX. [peacTaBneHHbIN KpUTEPUn Nomcka
OXBaTbIBaeT MPOCTble XapaKTEPUCTUKN CUrHana (Takme Kak GpoHT
NNV ANNTENbHOCTb MMMY/bCa), CNOXHbIE OUTOBbLIE NOCNeAoBaTE Mb-
HOCTW 1 colep>XUMoe NpoTokonoB. Nofb3oBaTenb MOXET BbiNon-
HATb MOWCK MO aHaNoroBbIM UM LMMPOBLIM KaHanam, ONopHbIM
WY PacyeTHbIM OcUMMIorpaMMam v No curHanam nocnenoBa-
TenbHbIX WWH. Bce cobbiTna cBoaAaTcA B Tabnuuyy, 4To ynpolaeT
HaBMraLmio No pasnmnyHbiM cobbiTuAM. Jna npoBeaeHA noa-
POBHOrO aHanm3a cobbITUIN MOXHO BOCMONb30BaTbCA (DYHKLMEN
MaclLTabupoBaHuA.

MaTtemaTtnyeckue pyHKLMN: NPOCTOTa pacyeToB
Ocuunnorpadbl R&S®RTE nogaepxvBatoT YeTbipe pacHeTHbIX OC-
umnnorpaMmbl 4N1A peLleHna ocobo CNOoXHbIX 3a4ad M3MepeHUa.
Hanpumep, Bcero HECKONbKO HaXaTuii Ha KaBuLLIW NO3BONAET
nonb30BaTeNAM BO3BECTIN OCLUINOrPaMMy HanpAXeHna B KBaapaT
C nocneaylowmmM eneHMemM Ha 3Ha4eHne ConpoTUBNEHNA O1A OTO-
OpaxkeHns 3aBMCUMOCTIU MOLLIHOCTUN OT BpeMeHu. B gononHeHune

K OCHOBHbIM MaTeMaTn4ecknmM yHKLUMAM B Nprubope AOCTYrMHbI
pacLUMpeHHble MYHKLK, Takne kak Npon3BOAHbIE, NOrnyeckme
onepaummn 1 UnLTPbI. PacyeTHble ocLUMANOrpaMMbl U pesynsTaThl
N3MepeHnA MOryT 6bITb MCMOMb30BaHbl B KAYECTBE apryMeHTOB
ONA Apyrux mateMaTuydeckmx hyHKUNUN.

OnopHble ocuuIorpaMmbl: GbICTpOE CpaBHEHUe

Mpw aHanuse oWwnboK NoNe3Ho NPOBOAUTL CPABHEHUE U3MEpPU-
TesbHbIX OCLIMINIOrPaMM C OMOPHbIMUK. A 3Toro B ocUunorpa-
dax R&S®RTE npeacTaBneHo YeTbipe ONOPHbIX OCLIMIIOrPaMMBbI.
OcupmnnorpaMmmbl hOPMUPYIOTCA NPOCTbIM HaXaTUeM crnelpasb-
How knasuwn. OHW MOryT ObITb OTMaCLLTabMPOBaHbl, COXPaHeHsbI
BO BHYTPEHHIOIO NamATb Npubopa Unn Ha BHellHee 3anoMunHato-
Liee YCTPOWCTBO M 3arpy>KeHbl MOBTOPHO.

O6HapyxeHune oLnboK B JaHHbIX NocnenoBa-
TeNbHbIX MPOTOKOJIOB C NMOMOLLbIO hyHKUMM NO-
ncka npndopa R&AS®RTE. Bece cobbiTna cBoaATCA
B TabnuLly, YTO ynpoLlaeT HaBuraumio no pasnuy-
HbIM cobbITUAM. [AnAa npoBeaeHWA NoapobHOro
aHanm3a BblbpaHHbIX COObITUI MOXHO BOCMOSb-
30BaTbCA PyHKLMEN MaclITabupoBaHna



PaclunpaemocTb:
NOBbILLEHNE
NPON3BOANTENb-
HOCTMU
NPUI0XEHUN

I AHanus nornyeckux cCUrHanoB, pacliMpeHve NamMAaT
M ycTaHOBKa anmnapaTHbIX/MporpaMMHbIX ONUUA MOryT
ObITb BbIMOJIHEHbI HA MecTe

I PerynapHsbie 6ecnnaTHbie 06GHOBNIEHUA BCTPOEHHOIO
MO pana pacwmpeHun pyHKLNOHANbHBIX
BO3MO)XXHOCTEMN

1 PacwumpeHue nonocbl nponyckanua go 2 Iy,

YcTtaHOBKa annapaTtHbIX onuyuii Ha paboyem mecTte
Ocuunnorpacdbl R&S®RTE MoryT 6bITb OnepaTMBHO afanTUpOBaHbl
K M3MeHALWIMMCA TpeboBaHNAM. YHUKaANbHbIA MPUHLMN
plug & play (aBToMaTn4eckaa HaCTPOMKa NOAKIOHAEMBIX
YCTPOWCTB) NO3BOMAET C NIEMKOCTbIO OOHOBAATL U MOAEPHU3NPO-
BaTb onuun. Bce annapaTHble onumn, Takne Kak LndpoBble kaHasbl
nnn GPIB-nHTepdeic, moryT ObiTb YCTaHOBEHbI B PACMONOXEH-
HbIl Ha 3afiHew naHenu cnot 6e3 HeoOXOAMMOCTU OTKPbLITUA OC-
umnnnorpada. Takon Noaxon UMeeT pAL NPENMYLLECTB:
1 [NpocTaAa 1 6bicTpaA yCcTaHOBKA Onuuii
1 HesamennutenbHaA roToBHOCTb Npubopa K fanbHeNwemy
MNCMOJIb30BaHNIO
1 OTcyTCTBME AOMNONHUTENbBHBIX PACXOA0B Ha PErynmpoBKy
NNy NepekanmbpoBKy NMocne YCTaHOBKMW OMuuii

MporpamMmmMHble NpUNIOXKeHWA, NOCTaBNAeMble NO 3anpocy
BaszoBbIt 610K MMEET NoSHbIN Habop hyHKLMIA COBPEMEHHOMO
ocuunnorpada anAa npunoxeHuin obulero snaa. MNpw Hanu4um oco-
ObIx TpeboBaHMIM 6a30BbIN BIOK MOXET ObITb ONEpPaTVBHO pacLUn-
pPEeH C MOMOLLIbIO MPOrPaMMHbIX OMLMIA:
1 CMHXPOHM3auUWA 1N AeKOANPOBAHNE AaHHbIX MOCNenoBaTENbHbIX
NPOTOKOSIOB
1 AHann3 napaMeTpoB 3NeKTPOMNMUTAHNA UMMYNbCHBIX MCTOYHUKOB
1 PexXxum BbICOKOM 4eTKOCTU ¢ 16-OUTHBIM pa3peLleHnem
no BepTuKanu
1 Pacwmperne namaty o 200 MAH OTCYETOB ANA AMTENBHbIX
LmKnoB cbopa AaHHbIX

CooTBeTcTBME COBPEMEHHBbIM TPe6oBaHUAM

KomnaHua Rohde &Schwarz npegnaraet perynapHble 06HOBNEHWA
BcTpoeHHoro MO ana pacwnpeHna dyHKLUMOHANbHBIX BO3MOX-
HocTen ocumnnorpacdos R&S®RTE. BectpoenHoe M0 ocumnno-
rpadoB MoXeT 6bITb 06HOBNEHO ¢ nomoLplo USB-Hakonutensa
nnun Yepes LAN-nopt. BecnnaTHble 06HOBNEHMA MOMYT ObITb NPO-
CTO 3arpyxeHsbl ¢ canta www.rohde-schwarz.com.

3ameHa xecTKOro gucka 6e3 ncnosib3oBaHusA
BCMOMOraTesibHbIX MHCTPYMEHTOB

3ameHa xecTkoro ancka npubopa R&S®RTE mMoxeT ObiTh BbINON-
HeHa 6e3 UCNoNb30BaHMA KakUX-TMbo MHCTPYMEHTOB. CbeMHbIN
XEeCTKUA Anck obecneymBaeT 3alumTy KOHDUAEHUMaNbHbIX AaH-
HbIX. B 3aBMCUMOCTM OT 06nacTn NpUMEHeEHNA MOXET BbITb KC-
nosfib3oBaH 06bIYHbIN XecTknn anck (HDD) nnn TBEpaoTENbHbIN
HakonuTenb (SSD).

PacwmpeHune nonocbl NnponyckaHuA ¢ NpoBeAeHnem
KanubpoBKu

PaclunpeHue nonockl nponyckaHma ¢ MOMOLLbIO OMNUUA MOXET
ObITb BbINONHEHO AnA Bcex ocumnnorpacdos R&S®RTE. Hanpumep,
nonoca nponyckaHua 200 My B R&S®RTE1024 moxeT 6bITb pac-
wupeHa fo 2 My, Bece onuum pacumnpeHna BkaoYatoT NOMHYO
npoBepKy Npubopa 1 KannbpoBKY B CEPBMCHOM LIEHTPE KOMMaHMUM
Rohde&Schwarz.

XKectkuin amck npubopa R&AS®RTE mMoxeT 6bITb M3BNeYeH 6e3 ncnosnb3oBa-
HUA KaKNX-MMbO MHCTPYMEHTOB
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AHanNN3 Normyeckmnx
CUrHaoB: ObICTpPbIE
N TOYHbIE
M3MepeHud
BCTPanBaeMbIX
CUCTEM

Bbonbwe nHpopmayum o curHane 6narogapa BbICOKON
paspeLuaioLieri cnoco6HOCTU N0 BPpeMeHU no Bcewn
rny6uHe namaTn

Bnarogapa Yactote auckpetusaumm 5 T onuma R&AS®RTE-B1
No3BOJIAET AOCTUYb MakCMMalbHOW pa3pellatoLLiert CnocobHOCTH
no BpemeHn 200 nc ana Bcex LUMbPOoBbLIX KaHanoB. JTa YacToTa
OVCKpeTn3aumum AocTynHa AnA NoaHon rnybuHsl namaTn 100 MaH
oTcuyeToB Ha kaHan. Kak cnegcrsue, onuma MSO Takxe obecne-
YMBAET BO3MOXHOCTb OOHAPYXEHNA KPUTMYECKMX COObITUN, TaKnX
Kak 611M3KO UK Janeko oTCToAlMeE APYr OT Apyra MMMYSbChl.

Bbicokana ckopocTb c60pa n aHann3a JaHHbIX

ANA onepaTUBHOro o6Hapy)XeHuA owmnooK

O6paboTka LMbPOBbIX CUrHANOB BbINOSHAETCA anmnapaTHbIMU
cpeacTBaMu: OT 3arnycka 1 cbopa AaHHbIX A0 DYHKLMIA aHanm3a
(HanprMep, ¢ NOMOLLbO Kypcopa), 3MepeHnin 1 faxe oTtobpaxe-
HWA Pe3ynbTaToB. ITO NO3BONAET AOCTUYbL CKOPOCTEN cbopa 1 aHa-
nr3a faHHbix 6onee 200 Tbic. ocUMNNOrPaMM B CEKYHLY, rapaHTu-
pyA onepaTUBHOE 1 HafexXHoe 0OHapyKeHne PeaKo BO3HUKAIOLLIMX
COBbITUNA.

Mpamoe oTo6parkeHne UMppPOBbIX CUrHANOB

Onupa R&S®RTE-B1 nopgaepxunBaeT 16 LMMPOBLIX KaHaNoB ¥ oa-
HOBpeMeHHoe AeKoanpoBaHue A0 4 napannenbHblX WiH. LLnHb
npeacTaBeHbl MMKTOrpaMMaMm Ha Kpasax akpaHa. [oaaepxvsaeT-
€A BO3MOXHOCTb NepeTackmMBaHnA NUKTOrpaMm Ha akpaHe. OyHk-
uma SmartGrid ncnonb3yeTca AnA pasMelleHnA COOTBETCTBYIOLLIMX
CUrHanoB Ha TpebyeMbix AvarpaMmmMax. [MKTorpamMmMbl NO3BONAIOT
nony4nTb obliee NpeacTaBieHne 0 COCTOAHUN LMHbI brarofda-

pA 0TOOPAXKEHMUIO COCTOAHNA BCEX aKTUBHbIX TOMMYECKMX KaHa-
NOB (BbICOKMI YPOBEHb, HU3KN YPOBEHb, NEpPexom) He3aBUCUMO
OT ApYrux HacTpoek ocumnnorpada.

Monb3oBaTesnin MOryT HacTpanBaTb NapasnfesbHble WKHbI B COOTBET-
CTBWU C peasnbHON TOMosorneit 1 onpeaenaTs LndPoBbIe KaHasbl,
BKJIIOYEHHbIE B LUMHY, YCTaHaBNMBATb MOPOr MPUHATUA PELUEHNA
[NA NIOrMYECKMX CUMHAaMOB v 3a[aBaTb TUM LWWHbI (CUHXPOHU3UPO-
BaHHaA UM HECMHXPOHW3MPOoBaHHan). [lekoampoBaHHble curHarnbl
LUMHbI oTOBpaatoTcA B (hopmaTe LNHbBI UK B BUAE aHAoroBoOM OC-
umnnorpaMmel. B cnyvae cMHXpOHU3MPOBaHHBIX LLUWH AEKOANPOBaH-
HOE COEePXMMOE MOXET BbITb 0TOBpPaxXeHo B BuAe TabnuLbl.

O6HoBneHe fo ocuunnorpada cMellaHHbIX CUrHaNoB
¢ nomotlbto onummn R&AS®RTE-B1. Jloruyeckana kKHomka
obecneyrBaeT NPAMON AOCTYN K LdPPOBbIM KaHanam



®yHKuUM 06paboTKM N aHanNu3a

[na BbinonHeHnA apheKTUBHOro aHannm3a N3MepuTENbHbIX OCLMI-
norpamm onuma MSO comepKuT LMPOKNIA CNEKTP aBTOMAaTU3N-
POBaHHbIX (DYHKLIMIA M3MEPEHMA BO BPEMEHHON 06N1acTu, BKtoYanA
npoBefeHne CTaTUCTUYECKOro aHanuaa. ABTOMaTU3VMPOBaHHble
M3MepeHna MOryT BbIMONHATLCA MO BCEM LMMPOBLIM KaHanam 1 ux
JIOrMYECKUM COYETaHUAM.

B pnononHeHve kK n3mepeHnAaM BO BPEMEHHOM 06M1acTh Takxe
NoAAEPXNBAETCA BO3MOXHOCTb ONpeAesieHna 3Ha4YeHnA curHana
LUMHBI Ha TeKyLen nosunumm kypcopa. OyHkUMA apx1Ba obecneyn-
BaeT LOCTYN K OnpeAeneHHbIM U3MepUTENbHbIM OCLIMANIOrpaMmam,
COXPaHEHHbIM B NaMATK A4/1A COOpaHHbIX AaHHbIX, U MO3BONAET
NMPUMEHUTb K HAM PYHKLMN aHanm3a.

AHanus faHHbIX NocnepoBaTesibHbIX MPOTOKOJIOB

npu ucnosib3oBaHun UngpoBbIX KaHaNOB

[aHHble nocnenoBaTenbHbIX MHTEPdENCOB, Takmx Kak 12C, SPI

n CAN Takxe MoryT 6biTb CUHXPOHU3VPOBaHbI N AeKOAMPOBa-

Hbl C MOMOLLbIO LIMDPOBBIX KaHAMOB, NPEeAOCTaBAAEMbIX OMNLMEN
R&S®RTE-B1 1 coOTBETCTBYIOLMMYK ONUMAMNU NOCNEA0BaTENbHbIX
MPOTOKOJIOB.

CocToAHME CUrHanoB LMhpPOoBbLIX KaHanos
oTobpaaeTcA Ha NUKTOrpaMmax CurHanos
BHE 3aBVCMMOCTW OT HAacTpoek ocumnnorpada

LindpoBble kaHanbl | BxogHown umnegaHc

JTnHenHbI curHan 4-paspagHoro AL ¢ aHano-
roBbIM ¥ LMPOBLIMI KaHanamu, a Takke curHan
WKHbI SPI ¢ umdpoBbIMU KaHanamu

Makc. yactoTa Make. yactoTa Makc. 06bem namaTu

curHana ANcKpeTnsauum

AnAa coopa AaHHbIX

16 kaHanos

R&S®RTE-B1
(2 nornyeckux npobHmka)

100 KOm || 4 n®

5Ty

ALl Ha KaHan

100 MAH OTCYETOB Ha KaHan
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[lochepnoBaTenbHble
NPOTOKObI:
npoCcTOTA
CUHXPOHU3aLINK

M 0eKoanpoBaHus

WUHcTpymeHTbl AnA aHanusa nocnefoBaTesibHbIX LWWH
MporpaMMHble onunn AnA aHanmn3a JaHHbIX MOCNeA0BaTeNbHbIX
NHTEPdENCOB NO3BOMAIOT NOMb30BATENAM BbINMOSHATbL HACTPONKY
LUWH B COOTBETCTBWM C TOMOMOIMER NCMONb3YEMOro NPOTOKONa.
OyHKLMA ONpeaeneHna ycnoBuii 3anycka NpUMeHNTENbHO K onpe-
[leNeHHbIM NPOTOKOMaM UMEET K/Ilo4eBOe 3HaYeHne ANA OTCnexu-
BaHuA owmbok npotokona. Ocumnnorpadsl R&S®RTE nopnepxu-
BalOT BO3MOXHOCTb 3amnycka Mo onpeaeneHHoMy CoaepXKUMOMy
npoToKona (HanpuMep, agpecHaa nHopMaumua U AaHHble),

a Tak>e Mo oLwimbkam nNpoTokona.

HarnapHoe npeacTtaBneHve NPOTOKOJbHbIX AaHHbIX

Mpwn oTobpaxeHnn AeKOANPOBaHHbBIX AaHHbIX OTAENbHbIE 06nacTu
NPOTOKOSOB, COAEPXALUMECA B TOMMYECKMX KaHanax, BblAenaTcA
pPasNNYHbIMK LIBETAMK, NPU 3TOM afpecHaA MHhopMaLmA 1 AaH-
Hble MOryT 0TOBPaXaTbCA B LUECTHAALUATEPUYHOM, [BOVYHOM

nnu ASCII dopmaTax. [na ynpotlieHna npouenypbl 06paboTkn
pe3ynbTaToB MOryT ObITb 3arpyeHbl cnuckn metok. OHM no3Bona-
0T NpefcTaBUTb aeHTUdKUKaTopsl (ID) n agpecHyio nHdopmaumto
B MOTOKE AaHHbIX B BUAE CUMBOJSbHbIX 0603Ha4YeHNI, HanpuMep,
Engine Speed (4acToTa BpalleHua asuratena), UCrosib3yemblxX
BMECTO 4ncnosoro opmaTa. [lekoamposaHHble AaHHble Npes-
CTaBfeHbl B Tabnuvue, a Takke Ha 0OblMHOW AnarpamMmme ¢ AYenNCcTomn
CTPYKTYpOW.

Ocuunnorpadbl R&S®RTE nogaepxvBaoT BO3MOXHOCTb OAHOBPE-
MEHHOMO AEKOAVPOBAHMA CUrHANOB O YEThIpex napanfienbHbiX
WWH. LLIMHbI NpeacTaBneHsl NMKTOrpaMMamu, pacnonoXeHHbIMY
no kpasaM akpaHa. [oaaepKrnBaeTcA BO3MOXHOCTb NepeTackmBa-
HMA NUKTOrpaMM Ha akpaHe. OyHkumAa SmartGrid ucnonbayetca
[NA pa3meLLeHNA COOTBETCTBYIOLLMX CUMHANOB Ha TpebyeMblx
amarpaMmmax.

Monb3oBatenu MOrYT C JIerKOCTbKO HAaCTPOUTb Nocne-
[0BaTeNbHble LLUNHbI B COOTBETCTBUM C TOMONOrnem
MCrnosib3yemoro npoTokosia



0I1I.|I/II/I ANA CUHXPOHU3aLMn n AeKkognpoBaHua

Mpumenenne CranpapT nocneoBaTenbHoi Onyus
nepefayn AanHbIx
BcTpanBaemble cucTeMbl 12C/SPI R&S®RTE-K1
UART/RS-232/422/485 R&S®RTE-K2
Ethernet R&S®RTE-K8
MDIO R&S®RTE-K55
USB 2.0/HSIC R&S®RTE-K60
ABTOTPaHCNOpT, NpoMbIlneHHocTs  CAN/LIN R&S®RTE-K3
AsTomobunbHas npombinesHocTs  CAN-FD R&S®RTE-K9
FlexRayTM R&S®RTE-K4
3BYKOBbIE CUrHANbI 12§/LJ/RJ/TDM R&S®RTE-K5
AapokocMuyeckas 1 060poHHanA MIL-STD-1553 R&S®RTE-K6
MPOMBILLNEHHOCTb
ARINC 429 R&S®RTE-K7

KoHdhurypupyemoe npunoxexue MaH4ecTepckuii kog, kog NRZ R&S®RTE-K50

Bbicokana ckopocTb c60pa flaHHbIX U GbicTpoe
oGHapy)xeHue ownbokK

Ownbky B AaHHbIX, NepeaaBaeMbIX Mo NOCNEA0BATENbHbIM UH-
Tepdercam, 3a4acTyio ABNAOTCA CNeACTBUEM CMOPaANYECKNX
owmnbok, Bbi3biBaeMbIx athhekToM cocTA3aHmA curHanos. Knto-
4yeBbIM TpeboBaHWeM AnA obecneveHna onepaTMBHOro obHa-
PY>XEHWA Taknx oLMBOK ABNAETCA HaM4YMe BO3MOXHOCTU cOo-
pa AaHHbIX Ha Bbicokux ckopocTax. Ocumnnorpadsbl KOMNaHUm
Rohde &Schwarz ABnAaoTca naeanbHbIMyY MHCTPYMEHTaMK ANA pe-
LWeHnA NogobHbIX 3aaay 6narogapa NCMonb30BaHWIO anropuTMa
[leKoaMpoBaHuA pe3ynsTaToB 3anycka, 4To obecneymsaeT Obl-
CTPYIO U HAZEXHYIO OTNaLKY.

YnoGHble ¢pyHKLMM NONCKa N HaBUrauum

Vlcnonb3oBaHne KOMMeKcHbIX hyHKLMIA noncka No3BonaeT
YMNPOCTUTb aHann3 OJMHHbIX NMOCNEN0BATENIbHOCTEN CUTHAMOB.
OHw 0becneymBaloT BO3MOXHOCTb BbICTPOro 0OHapyXeHUA 0co-
ObIX TUMOB COOBLEHUI, COAEPXKUMOrO 1 owmnbok. Bce obHapyxeH-
Hble COObITUA OTOBpaxatoTcA B Tabnuue ¢ BpeMeHHbIMU MeTKaMu.
Monb3oBaTenb MOXeT NepeMeLLaTbCA Mo OTAebHbIM COBbITUAM

1 NMPOBOAWTL UX aHANN3 B OKHE MacLUTabUpoBaHWA C COOTBETCTBY-
tOLLIEV BPDEMEHHOW MPUBA3KON.

[na obecneyeHnAa HarnALHOroO NPeACcTaBNeHNA OTAeNbHble 06/1acTV AEKOAMPOBAHHOIO Kaapa AaHHbIX

BblAENAKOTCA Pa3/INYHbIMU LiBETAMW.
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AHanun3
napameTpoB
3NIeKTPONMUTaHUA:
nosy4yeHue
XapakTepucTuk
TOKa W HanpA>XeHnA

CneuuanbHble PYHKLUM N3MEPEHUA U MacTep N3MepeHui
ANA onepaTUBHOrO NONYyYeHUA pe3ynbTaToB

VHCTpyMeHTbl aHann3a Nno3sonAlT NPOBOAUTL BepudmKaLmio

1 HanafKy Ha aTane pa3paboTku Lenen NCTOYHUKOB HanpA-
XeHuAa 1 Toka. OnumA aHanM3a NnapaMeTPOB 3NEKTPONUTaHMA
R&S®RTE-K31 no3BonAeT NPOBOAWTL aHanM3 XapakTepucTnk

npwv BKIOYEHNW/BBIKIOYEHUN 11 ONPEeAENATb COOCTBEHHYIO
nepenaToyHyto dyHKLMIO MOHOWM Lienn, obnacTb yCToONYW-

Bol paboThl (SOA), Ka4eCcTBO BbIXOAHOMO CUrHana v notepu

npv NepexkItoYeHnm.

Mocne BbIGOpa PyHKUMM M3MEPEHNA 3amnyCcKaeTcA MacTep n3me-
pPEeHUI — NporpamMmma, pyKoBoAALLaA AeNCTBMAMY NOb30BaTeNA
NpW BbINOMIHEHUW NOCNEA0BATENBHOCTN UCMbITaHWIA. [1oapobHble
MNAOCTPaLMM NOMOraloT NONb30BaTENIO B OpraHn3aumum Hag-
nexatlero noaxtoHeHnA NPOOHNKOB HaMPAXEHNA N TOKOBbIX
npobHukos. Ocumnnorpad aBToMaTU4ECKN HAaCTpamnBaeTCA B COOT-
BETCTBUN C BbIOPAHHOM M3MepPUTENbHON DyHKLMEN, YTo obecneyu-
BaeT ornepaTMBHOE MoJlyvyeHne pe3ynsTaToB. B Lenax npotokonu-
pOBaHNA onpeaeneHHbIX NapaMmeTPoB CUrHaNa MOXHO U3MEHUTb
KOHMUrypauuto nprbopa namn BbINOAHNTL HACTPOIKY BPYUHYIO.

W3mepenue DyHKUUN u3mepeHna

Bxon rapMOHMYECKNIA TOK EN 61000-3-2 knacc A, B, C, D
MIL-STD-1399
RTCA DO-160

MyCKOBOW TOK
Ka4ecTBO 3NEKTPONUTaHNA
napameTpbl 3HepronoTpebneqns

YnpaBnexue npeobpa- MoZyNALMOHHbIA aHann3
30BaTeNeM MOLLHOCTY

CKOPOCTb HAapacTaHuA HanpAXeHns

[JVMHAMUYECKOE CONPOTUBNEHIE BO BKIIOYEHHOM COCTOAHMN
Cnnosoi TpakT o6nacTb ycToituMBON paboTsl (pesakTop Macok SOA)
XapaKTepuCTUKV NPy BKITKOYEHN/BLIKIIOYEHIM MUTAHUA
noTepy Npu NepexsioyeHn
Kna
Boixon nyNnbcauum Ha BbIXOAE
nepeaaToyHan xapakTepucTuka

BbIXOZIHOI CnekTp

MaCTeD V|3MepeHVII7\ AA NPOCTOro 1 onepaTnBHOro

TecTnpoBaHuA



CraHgapTbl AN OrpaHN4eHnNA rAapMoOHNYecKoro Toka

Mpw pa3paboTke UMMYNbCHbIX UCTOYHUKOB MUTAHNA B 3aBUCUMO-
CTW OT 06M1aCTV NPUMEHEHNA BO3HNKAET HEO0OX0OAMMOCTb B CNeso-
BaHWW Pa3NNYHbIM CTaHAAPTaM [7A OrpaHUYeHNA rapMOHUYECKOro
Toka. Onuma R&ASPRTE-K31 obecneyvrBaeT noanepxky noib3osa-
TenA B XoAe TeCTUPOBaHMA Ha COOTBETCTBUE BCEM OOLLEenpuHa-
TbiM cTaHgapTam: EN 61000-3-2, knaccel A, B, C, D, MIL-STD-1399
n RTCA DO-160.

MpocToe u HarnagHoe NPOTOKONNPOBaHNE pe3ynbTaToB
nsmepeHun

JTiob6ble pe3ynsTaThl MOryT 6bITb BHECEHbI B MPOTOKOS UCMbITAHWA
NPOCTbIM HaxaTnem KHOMKK1. B npoTokone ncnbitaHua JOKYMEHTU-
pyeTca Tekyllaa CXeMa UCMbITaHWi U KoHdurypauma. Jna nonb3o-
BaTenen npeacTasneHbl rmbkre BO3MOXHOCTUN 3a4aHNA CTeneHn
OeTanusauum BHOCMMbIX B MPOTOKOS NapamMeTpoB 1 HACTPOMKM
BHELLHEero Buaa, HanpuMep nyteM Ao6aBneHusa hrpMeHHoro
3Haka. [NogaepxmnsaeTca BbIBOA AaHHbIX B dharinax dopmata PDF

n RTF.

PaCUJVIpeHHb\e BO3MOXHOCTWU NMPOTOKONTMPOBaAHMA pe3ynbraToB N3MepeHna

[ononHuTtenbHbie NPUHAANEXHOCTU ANIA OpraHu3auumn
MOAKJIOYEHUA N KOPPEKLUMN 3a8epXXKn

LLInpoknin cnekTp nacCuBHbIX U aKkTUBHbIX MPOOHMKOB 0becne-
YMBAIOT BO3MOXHOCTb BbINOMHEHWA N3MEPEHNI B CTaHOAPTHbIX
AvanasoHax HanpaXeHWn 1 TokoB. [naTta kannbpoBKK 1 KOppek-
ummn npobHunkos R&S®RT-ZF20 anAa namepeHuin MOLLHOCTY MOXET
OblTb MCNONb30BaHa ANA CUHXPOHU3aLUMN N0 BPEMEHW U3MepAe-
MbIX CWUTHANOB, MOCTYNaIOLLMX OT TOKOBbIX MPOBHMKOB 1 MPOBHU-
KOB HanpaxeHuin. Onuma aHan3a napaMmeTpoB 3N1eKTPONUTaHNnA
R&S®RTE-K31 aBTOMaTM4eCKky KOMNEHCUPYET caBur dasbl Mexay
cUrHanamu TOKOBOro NpobHMKa 1 NpoBHUKa HanpAXeHUA Npu Ha-
>aTW COOTBETCTBYIOLLEN KHOMKW.
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Pe>xum BbICOKOW
YyeTKOCTU: bonbLie
noapoobHocTen

c 16-OUTHbIM
pa3peLleHnem

No BepTUKanNu

3aBucMMOCTb pa3spelueHusa OT NoNochl NPONycKaHuA GunbTpa

Dunbrp Paspewenne
HeakTuseH 8 6ut

500 MIy 10 but

300 MIy 11 but

200 My 12 6ut

100 MTy 13 but

50 My 14 6ut

ot 30 Mfu ao 10 ki 16 61T

CHMmKeHNe YPOBHA LIyma

100 mB
2
ez 1B/pen
< 10mB I
g ¥
E ig / 100 MB/nen
S 1mB
10 mB/pen
| — | 1 mB/nen
100 mkB
//
//
10 mkB
1mkB
1My 10 Mly 100 MTy 1My

Monoca unbTpa ——»

20

MoBbiWeHHOEe pa3pelueHne AAA TOUHbIX U3MepeHun
HU3KOaMMINTYAHbIX CUTHAJNIOB

MoHATWe «Bblcokaa YeTkocTb» (HD) onncbiBaeT BO3MOXHOCTb
ncnonb3oBanHuAa ocumnnorpacdos R&S®RTE ana paboTbl ¢ npuno-
XKEeHMAMUN, B KOTOPbIX BbICOKOE pa3pelleHne no BepTunkann nmeet
60nblLLUOe 3HavYeHWe. ITO 0COBEHHO akTyasbHO B TeX CryyanX,
Korga HeobxoAMMo AeTanbHO NPOaHann3npPoBaTb HU3KOBOJIETHbIE
COCTaBnAOLWME CUrHaNa, CoaepKalllero elle 1N BbICOKOBOSILTHbIE
coctasnatowme. O4HUM 13 NPUMEPOB ABNAETCA 3MEPEHME Xapak-
TEPUCTUK UMMYNbCHBIX MCTOYHUKOB NMUTaHWA. 3HAYeHNA HanpAXe-
HWI Ha NepekJIlYaloLEM YCTPONCTBE AOSXKHbI ObITh ONpeaeneHsbl
Kak BO BpPeMA BKJIIOYEHNA, Tak 1 BO BpeEMA BbIK/IIOYEHWA B Npese-
nax ofHow BbIOOPKK. MOCKONIbKY N3MEHEHNE HaNPAXEHWA B paM-
Kax aTUX LMKIIOB NEPEKITIIOYEHNA MOXET AOCTUraTb HECKONbKNX
COTEH BOJLT, 4/1A TOYHOTO N3MEPEHNA HU3KOBOJBTHBLIX COCTaBNA-
IOLLIMX BaXKHO 06ecneynTb BbICOKOE pa3pelLleHmne, nNpesbilaoLee
8 6uT. Apyrum npumepom MoryT asnAaTecA AM-CUrHanbl ¢ HU3KOW
rnyGuHON MOAYNALMK, UCMONb3yeMble B PaAMONOKaLMN.

16-6uTHOE pa3peLieHne NO BepTUKanu

MporpammHan onuma R&AS®RTE-K17 nosbilLaeT paspeLueHve

no sepTtukanu ocumnnorpacdos R&S®RTE no 16 6uT, obecneunsan
256-kpaTHOoe ynyyLleHe OTHOCUTENBHO 8-BUTHOro paspeLueHns.
[nA AoCTVXeHWA Takoro BEICOKOrO pa3peLleHna CUrHan ¢ Bbixoaa
AUM nogaeTtca Ha OHY. Vicnonb3oBaHne GunsTpa NO3BOAAET CHU-
3UTb YPOBEHb LLIYMa, TEM CaMbIM YBENMYMBAA OTHOLLEHWNE CUrHas-
wym. Monb3oBaTeny MOryT M3MeHATb LUMPUHY MONOCHI NMpornycka-
Hua ®HY B ananasoHe ot 10 kl'y o 500 MIy ona obecneveHnn
COOTBETCTBMA XapakTepucTMkam UCNnonb3yemMoro curHana. 4em
y>Xe nosfioca nponyckaHua dunstpa, Tem 6onblUero paspeLueHua
MOXHO J06UTbCA.

[ToBbilIeHME pa3peLLeHna NPUBOANT K YBENIMYEHNIO YETKOCTN OTO-
OpaxkaeMoi ocumnaorpaMmbl: CTaAHOBATCA BUAHLI Te NOAPOOHOCTM
CWrHana, KoTopble B NPOTMBHOM Ciy4dae 6binv Obl 3aMacKMpoBaHbI
wymom. Bnarogapsa BxogHon vyBcTBUTENBHOCTM 500 MKB/nen Boa-
MOXHO NpoBeAeHMe NoAPOOHOro aHanMaa aTux curHanos. Bxoa-
HOW Kackag C HU3KNM YPOBHEM LLIYMa 1 BbICOKOTOYHbIA OAHOALEP-
Hbin ALLT o6ecnednBatoT NPeBOCXOAHbBIN ANHAMUYECKIMIA Anana3oH
N BbICOKYIO TOMHOCTb M3MepeHua ocumnnorpacdos R&ASPRTE.
MepekntoyeHne B pexxnM BbICOKOM YeTKOCTM NO3BONAET 40OUTLCA
elle 6onee TOYHbIX pe3ynsLTaToB.

PexxunmM BbICOKOM HYETKOCTW B 3HAYUTENBHOWN CTEMEHN NPEBOCXO-
ANT pexnm npopeXmnBaHUA C BbICOKM pa3pelleHnem, KOTOprI;I
Takxxe nogaepxusaetca ocumnnorpadamu R&AS®RTE. Bo-nepsbix,
nosb30BaTeNn NoMyyaT TOHHYIO MHPOPMaLMIO O JOCTYMHOW No-
JI0Ce YacTOT curHana 6narogapaA CTPOro onpefeneHHbIM napamMe-
Tpam PUnETPa HU3KMX HacToT. Bo-BTOpPbIX, OTCYTCTBYIOT Henpes-
BUIEHHbIE MOMEeXW AUcKpeTn3aumnm. MNockonbky pexym BbiICOKON
HYeTKOCTUN He MMeEeT OTHOLLEeHWNA K NPOpeXnBaHUO, yBeNn4eHne
pa3peLUeHrA He NPUBOAUT K CHUXKEHWIO YacTOTbl ANCKPETMN3aLMN.
MNpw paboTe B pexrmMe BbICOKOW YeTKOCTU MOXHO UCMOb30BaThb
HaVBbICLLYIO YaCcTOTY AMCKPETU3aLMM, YTO obecneymBaeT Hauyy-
Lee pa3peLlleHre no BpeMeHn. bonee Toro, pexxmm BbICOKON 4eT-
KOCTW NMO3BOSIAET NONb30BATENAM OCYLLECTBNATL 3aMnycK Mo cur-
Hanam C NoBblLLIEeHHbIM pa3peLlleHnemM, Torga Kak npopexnBaHmne
C BbICOKMM pa3peLleHneM NpUMeEHAETCA NULLb Noce 3anycka.

3aBucumocTb WymMa ocumnnorpada R&S®RTE110x (1 Ty moaens) oT no-
NOCbl NpoNyckaHuAa dhunsTpa ¢ onumnent Boicokon YetkocTn R&ASPRTE-K17.
YMeHblEHNE YPOBHA LWyMa NPUBOAUT K YBEMYEHMIO OTHOLIEHWA CUrHas-
LYM, YTO NO3BONAET AOOUTbLCA YyYLLIEHHOrO pa3peLleHma



Bbicokan 4yBCTBUTENBHOCTb LUMMPOBON CUCTEMBI 3amnycka KOMMaHum
Rohde&Schwarz obecneuymBaeT BO3MOXHOCTb 3arycka no Bbibpocam cur-
Hana MmeHee 9 MB, kak nokasaHo B NpvBeLEHHOM HUXe npumepe. pu vyB-
CTBUTENbHOCTU Mo BepTukanu 140 mB/nen a3To coOTBETCTBYET NMLLb Manown
4aCTV OAHOrO AeneHna oTobpaxeHna

YBenuyeHve macluTaba oTobpaxxeHWA NnnukKa CMHyconaanbHOro curHana: pe-
UM BbICOKOW YE€TKOCTY BbIK/tOYEH. B okHe macluTabupoBaHuAa BUAHbI TOMb-

KO YPOBHW KBaHTOBaHWA

3anyck B peXxume peasibHOro BpeMeHU Mo cambiM
MaJio3aMeTHbIM cOObITUAM cUrHana

YBenunyeHHoe paspelleHne npu paboTe B pexXrMe BbICOKON YeTKO-
CTW NO3BONIAET 0OHAPYXMBATb Aaxe camble Mano3ameTHble cobbl-
TnA curHana. Cnepytowmm LWarom nNpoLenypbl Novcka v yctpaHe-
HMA OLLIMOOK ABNAETCA 3arnyck no aT1M cobbITUAM ANA NPoBefeHWA
noapobHOro aHanmaa, YTo B 3HAYUTENbHOW CTEMNEHN 3aBUCUT

OT XapaKTEPUCTUK CUCTEMbI 3anycka. JJocTaTouHO N Bbicoka YyB-
CTBUTENBHOCTb AJ1A 3arycka Mo CUrHamy ¢ caMblM BbICOKMM pas-
pelueHnem? YHukanoHadA Udposas cucTema 3anycka KOMnaHum
Rohde & Schwarz B nonHoin mepe oTBevaeT 3ToMy TpeboBaHMIO.
Kaxapl 3 16-6UTHBIX OTCHETOB NPOBEPAETCA HAa COOTBETCTBUE
YCNOBUAM 3anycka 1 KaXabl U3 HUX MOXET ero MHULMMPOBAaTb.
370 3HaunT, YTo ocumnnorpacdbl R&AS®RTE obecneunBaloT BO3MOX-
HOCTb 3arycka [1axe Mo cambIM HU3KUM amManTyam CUrHanoB

1 NMO3BOSIAIOT JIOKaNN30BaTb OTAE/bHblE COBbITUA CUrHANOB.

Bbicokasa ckopocTb c60opa faHHbIX U NOJIHbIA CNEKTP
¢dhyHKUMIA gnAa GbICTPOro NONy4YeHUn pe3ynbTaToB
n3MmepeHus

[TepeknoyeHne B pexmM BbICOKOM YETKOCTU HE CKa3biBaeT-

€A Ha CKOPOCTW U3MEPEHWNA NN N3MEPUTENBbHBIX DYHKLIMAX.
Mockonbky hUETPaLLMA HA3KMX YacTOT, KOTopanA yny4llaeT
pa3peLuatoLLlyto CMOCOBHOCTb U MOHMXAET YPOBEHb LLUYMOB,
OCYLLIECTBNAETCA B peXMME peanbHOro MacluTaba BpeMeHw B cre-
uvanunanpoBaHHou nHTerpanbHon cxeme (ASIC) ocumnnorpada,
CKOpOCTK cbopa N 06paboTKN AaHHbBIX OCTAOTCA BbICOKMMU. [1pu-
60p obecneymBaeT NnaBHyto pPaboTy 1 BGbICTPLIN AOCTYMN K Pe3yib-
TaTtaM U3MepeHun.

Bce vHCTpyMeHThl aHanu3a, Takve Kak aBTOMaTU3npOBaHHbIE U3-
MepeHuna, bIMO-aHanma 1 pexmnm apxmea TakxXe MOryT UCNoMb30-
BaTbCA B PEXVME BbICOKOW HYETKOCTY.

ﬂp\/l BKJTIOYEHHOM peXxume BbICOKOW YETKOCTU MOXHO YBUOETH, YTO B OKHE
MaCLuTa6MpOBaHVIH Ha UCXOAHbIN CUrHAM HANOXeEHO ellle OOHO HU3KOoaMMu-
TyOHOE CMHycomnaanbHoe konebaHune
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Ananns IMI:
npoBeaeHue
UCMNbITAHUN
B npouecce
pa3padoTKu
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Ananus 3MI1 B npouecce pa3paboTku

Mpwn aHanuse npodnem 3MI1 B aNeKTPOHHbIX Lienax nepes pas-
paboTumKaMun BCTAeT 3aaqa OnepaTUBHOrO U TOYHOro OBHapyKe-
HMA 1 yCTpaHeHUA NCTOYHUKOB Napa3uTHOro nanyyvenna. OgHum
13 KJIOYEBbIX MHCTPYMEHTOB TECTUPOBAHWA, UCMOMb3YEMbIX B XOLE
pa3paboTky Takmx Lenen, ABnAaeTcA ocumnnorpad. cnonb3oBa-
Hue ocumnnorpador ana aHannsa IMI1 No3BoONAET yCTPaHUTL pAL,
npobnem, BO3HMKaOLWWMX B NpoLecce pa3paboTku.

LLinpoknn guHaMmnyeckuinn guanasoH v BbiCOKasA
YYBCTBUTEJNIbHOCTb

Ocuunnorpadbl R&S®RTE ABNAOTCA MOLHbLIM MHCTPYMEHTOM
ona nposefieHna aHanmsa M. LLnpokunin ouHammyecknin ama-
MasoH ¥ BblCoKaa YyBCTBMTENbHOCTL No Bxoay (500 mkB/nen)

BO BCeW Nnosioce namepeHunsa obecnevmsatoT BO3MOXHOCTb 0OHa-
pY>XeHWA aaxe cnaboro nanyyeHuna. BolcokonponssoanTenbHasn
peannsauma dyHkumm BIMNO noeanbHO nogxoouT AnA NpPoBeaeHNA
HeobXoAMMOro aHanm3a B YacToTHOW obnacTi 6narogapA NPOCTo-
T€ UCMOJIb30BaHMA, BbICOKOW CKOPOCTH cOopa AaHHbIX U HANUYMIO
Taknx yHKLMIA, Kak LBEeTOBaA MapkMpoBka OTOBpaxXeHna crnekTpa
B COOTBETCTBUW C YacTOTOM noAsneHna. B covetaHnn ¢ npobHu-
KaMu AnAa N3MepeHNa HanpAXEHHOCTM 3/1EKTPOMarHMTHOro nonA
B GnmxxHen 3oHe dyHkumA BMN® no3sonAaeT onepaTMBHO 0BHapY-
XMBaTb W aHanM3nposaTb npodnemsl IMTT.

Busyanusauua cnopagnyecknx nsny4yeHun

OpHol n3 ocobeHHocTen npubopa ABNAETCA Ucnonb3oBaHve bINO
¢ nepekpbiTnem. Ocumnnorpad pasaenaeT 3axBavyeHHbIn CUrHan
BO BpeMeHHOI 0611acTh Ha HECKOMbKO NMePeKpPbIBAIOLLMXCA y4acT-
KOB ¥ BbIMOSHAET pacyeT crnekTpa [AnA Kax4oro y4acTtka. 3atem
noJslyYeHHble CNeKTPbl NoABEpraTCcA LBETOBOW MapKMPOBKE B CO-
OTBETCTBUM C YaCTOTOW NOABNEHUA U 06bEeAMHAIOTCA ANA NPea-
CTaBNEHWA B BUAE MONTHOIO CrekTpa. [MofHbIN CrekTp no3BonAeT
nosy4YnTb HarMAAHOE NPEACTaBEHNE O TUME W YacTOTe NOABNEHNA
SMI. C nomoLLpto 3Tol yHKLMM MOXHO YBUAETb Aaxe criopaau-
4yeckune curHansbl.

Ewie oaHom ocobeHHOCTbIO ABNAETCA BO3MOXHOCTb MMOKOro 3a-
[aHWA Macok B 4aCTOTHOWM 06/1acTU C MOMOLLbIO COOTBETCTBYIOLLEN
PyHKUMK. YCnoBre Tna «O0CTaHOBKa NpW HapyLLeHUn» oTBevaeT
3a npekpatleHne npouecca cbopa AaHHbIX NPU HaPYLLEHUN CUTHa-
IOM NPefenoB YacTOTHOM Macku. ITO NO3BONAET PeLlnTb Hanbo-
nee cnoxHyto npobnemy SMIM1 — obHapyxeHve 1 aHanua cnopaau-
4eCcKOoro U3nyyeHua.

B couyeTaHun ¢ Habopom NpobHNKOB

R&S®HZ-15 ana namepeHna HanpAXeHHOCTK
9MEKTPOMArHMTHOMO MosiA B BIMXKHER 30He
ocumnnorpadsl RAS®RTE ABnAoTCcA naeanbHbiMm
WNHCTPYMEHTaMu ANnA npoBeaeHna aHanusa M
B npotecce pa3paboTku



Hano>xeHue pe3synbratoB bI® 3aBUCUMOCTb YacTOTbI OT BpeMeHun

OkoHHas dyHkuma BMO® ocumnnnorpados R&AS®RTE obecneynsaeT
BO3MOXHOCTb OrpaHuyeHna npeaenos aHannaa bM® B cooTBeT-
CTBUM C onpenenieHHbIM NoMb30BaTENIEM OTPE3KOM 3aXBa4eHHOro
curHana Bo BpeMeHHown obnactu. [onb3oBaTenn MoryT nepeme-

CraHpaptHan dyHkuna BIN® 6e3 HanoxeHna pe3ynbTaToB 1 6e3 3axsata
NUKOB MMMYNbCOB, NPUBOAALLAA K BO3HUKHOBEHMIO LUMPOKOMONOCHBIX NOMEX

s(t)$ n s(f LaTb 3TO BPEMEHHOE OKHO MO BCEMY CUrHasy Aj1A YCTaHOBIEHWA
g T BI® (FFT) 3aBMCUMOCTIN MEXY y4acTKamu CUrHana Bo BpeMeHHoW obnactu
sit) KOHHaA (DYHKUMA | 1 cOBbITUAMKN cnekTpa. ITO NO3BOJAET, HaNpUMep, oNpeaennTb
— CBA3b MexAy napa3nTHbIMY IMIT MMNYNbCHBIX UCTOYHUKOB NWTa-
f HMA 1 BbIOPOCaMV NepeKIIoYaloLLEro TPaH3UCTOpPa.

Ocumnnorpadbl R&S®RTO o6ecneyunBaoT BO3MOXHOCTb HANIOXEHUA
pesynbTaToB B® 1 no3BONAOT 3axBaTbiIBaTh HU3KOAMMIUTYAHBIE MTUKN
MMNYNbCOB M MCMO/b30BaTh LBETOBYIO MapKUPOBKY ANfA UX 0TOGpaXxeHun
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OkoHHan dyHkumAa BIMNO nossonAeT oTobpaxaTb CNeKTPbl A1A ONpeaeeHHbIX BpEMEHHbIX 0TPe3KoB
3axBayeHHOro curHana. [lga BpemeHHbIx 0Tpeska, KoTopble Obinv NoABEPrHyTbl 06paboTke

¢ nomolubto dyHKUMK BIN®, BbloeneHbl cepbiM LIBETOM (MONyYeHHbIE CNEKTPbI 0ToOOpaXxatTcA

cneBa v cnpaea B HuxXKHen YacTu akpaHa). OkoHHaA dyHkuma BIN®O obecneynBaeT BO3MOXHOCTb
YCTaHOBNEHWA 3aBUCUMOCTU Mexay kpaTkoBpeMeHHbIM IMIT 1 curHanom Bo BpeMeHHon obnacTtu.
KpacHbIM MpAMOYrofibHUKOM BbIAENEH YHaCTOK CNeKTpa, NOABMEHVE KOTOPOro BbI3BaHO Napa3nuTHbIM
N3NyYeHeM, a 3eNeHbIMY MPAMOYTofibHMKaMy 0603Ha4YeH NOCTOAHHBIN YHaCTOK, KOTOPbI
NPUCYTCTBYIOT B 060MX CnekTpax
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[1poOHUKM:
HaZleXXHoe
NOAKJIK0YEHNE

I Wnpokasa nuHenka Nnpo6HMKOB ANA peLwueHna nob6bix
3aja4y usmepeHus

I Bbicokaa TOYHOCTb U3MEpPeHUA curHana 6naropgapna
NPeBOCXOAHbIM TEXHUYECKMM XapaKTepucTukam

I BctpoeHHbin BonbtMeTp R&S®ProbeMeter
C norpeLwHocTbio nsmepeHusa 0,01 %

I AKTUBHbIEe NPOOHUKMN ¢ MUKPOKHONKON ANA
ynpasneHusa npuéopom

[MpakTnyHaA KOHCTPYKLMA: MUKPOKHOMKa ANA YA0OHOro ynpasneHua nprubo-
poM. PasnunyHble HakOHeYHVKIN NPOBHMKOB 1 MPOBOLA 3a3eMIEHNA BKIOYe-
Hbl B KOMMEKT NoCTaBku npubopa
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CewmeticTBo npo6HuKoB komnaHun Rohde & Schwarz
MaccuBHble NPOBHNKIN NpeaHa3Ha4YeHbl A1A BbINOMHEHWA 0BLLIMX
N3MEPEHU HN3KOYACTOTHBIX CUMHASOB, HE MPEAbABNALLINX
NOBbILLIEHHbIX TpeboBaHui k TouHocTu. Ocumnnorpadsl R&AS®RTE
MOCTaBNATCA C OLHWUM MacCUBHBIM NPOBHMKOM Ha KaHarn.
MaccurBHble NPobHUKK Bbicokoro HanpaxeHna R&AS®RT-ZH10/-ZH11
MCMNONb3YyTCA ANA U3MepeHUA HanpaxeHui cabiwe 400 B.

AKTUBHbIE MNPOOHUKIN UCMONL3YIOTCA NPY Hann4nm TpeboBaHW

K HM3KOMY YPOBHIO Harpy3kun Ha Y unu ecnn namepAembliin cur-
Han COOepPXMT BbICOKOYACTOTHbIE COCTaBAIOLLIME, KOTOPbIE JOMX-
Hbl ObITb NepefaHbl B Npnbop 6e3 nckaxenuin. Jaxe curHansi
KMNOrepLoBOro Avana3oHa MoryT CoepKaTb BbICOKOYACTOTHblE
COCTaBfAlLMeE, KpalHWe YaCTOTbl KOTOPbIX 3HaYUTENbHO MPEBbI-
watoT 100 MTu. Komnanua Rohde & Schwarz npegnaraet nonHoe
CEMEWCTBO BbICOKOTEXHOMNOMMYHbIX aKTUBHbBIX MPOOHNKOB — Kak
HECUMMETPUYHBIX, Tak 1 anddepenHumansbHbix. B Tabnuue Ha cTpa-
H¥Le 26 NpuBeAEHbl XapakTepUCTMKN TeX NPOOHNKOB, KOTOpble
Hanny4wmm obpasom noaxofAaTt ana ocumnnorpacdos R&AS®RTE.

Bbicokaa TOYHOCTb N3MepeHua curHana 6naropapsa
MPeBOCXOAHbIM TEXHUYECKNM XapaKTepucTukam

MomyMo nonockl NponyckaHna Hanbonee BaxKHbIMK NapameTpamu
NPOBHNKOB ABNAIOTCA BXOAHOE CONPOTUBNEHME U ANHAMUYECKI
Anana3oH. bnarofapa BbICOKOMY BXOLHOMY COMPOTUBEHWIO aK-
TUBHbIE NPOOHUKIN 0BecneynBaloT MUHUMAaNbHbIN YPOBEHb Ha-
rPY3KW Ha UCTOYHMK curHana. OYeHb LUMPOKMUIA AUHAMUYECKIMI
AnanasoH No BepTUKanbHoOM ocy ocumnnorpada npefoTepaLlaeT
MCKaxeHne curHana, ocobeHHo Npu paboTe Ha BbICOKMX YacTOoTax.
MNpw 3TOM OTCYTCTBYET HEOOXOANMMOCTb B MPEPbIBAHUM U3MEPEHWI
B LIeNAX KOPPEKLMN, MOCKOSbKY CMELLEeHMEe 1 NOrpeLlHOCTb Koad-
dpuumeHTa ycuneHma npobHMKOB NPaKTUYECKN He 3aBUCAT OT TeM-
nepatypbl (Hanpumep, apend Hyna meHee 90 MkB/°C ana Hecum-
METPUYHBIX NPOOHUKOB).

MukpokHonka ana yao6Horo ynpassieHna npuéopom

Kak xe 3Hakoma crneflytollad cuTyauma: Nonb3oBaTenb Tlla-
TeNbHO MNOAKMOYM NPOBHUKN K MY 1 XO4eT HavaTb NpoLecc
N3MepeHua, oflHako eMy He xBaTaeT cBOOOAHON pyku. Toro

He cnyunTca npu paboTe ¢ akTUBHbIMU NPOBHMKaMKU KOMMNaHWK
Rohde & Schwarz, nockonbky OHWM OCHaLLEHbI PACMONOXEHHOW

Ha HaKOHEYHWKE MUKPOKHOMKOWM, KOTOPOW MOTyT OblTb Ha3Ha4YeHbI
pa3nuyHble yHKLUMK, Takme Kak 3anyck/octaHoBka (Run/Stop),
aBToHacTpolika (Autoset) nnu perynmposka cMmelleHmna (Adjust
Offset).

> [Ina nonyyYeHnA SONOAHUTENBHOM MHMOPMaLIMK obpaTnuTech
K 6pouwtope ¢ onvcaHvem nsnenna: Lindpossie ocumnnorpadsl
komnaHum Rohde & Schwarz, npobHMKM 1 NnpuHaanexxHoOCTK
(PD 3606.8866.12).

MeHto ana HacTporkm
MUKPOKHOMKM



R&S®ProbelMeter: BcTpoeHHbIV BONLTMETP
ANA BbICOKOTOUYHbIX U3MepeHU No NOCTOAHHOMY TOKY
KoppekTHbl M napameTpbl anekTponuTaHua? ABnAeTcA N NocTo-
AHHOE HanpAXeHWe HanoXeHHbIM? OTBET Ha 3TV NMOBCEAHEBHbIE
BOMPOCHI MOXET ObITb MOSTYYEH C MOMOLLIbIO BCTPOEHHOIO BOJIb-
TMeTpa akTUBHbIX NpobHuKoB (R&S®ProbeMeter). OH oTobpaxkaeT
MOCTOAHHYIO COCTaBMAOLLYIO M3MEPAEMOro CUrHana Bo BCeM Aun-
HaMW4YeCckoM [Mana3oHe — BHe 3aBUCMMOCTM OT APYrMX HacTpoekK
npubopa. o cpaBHEHUIO C TPAANLMOHHbBIM KaHanoM OCLWI0-
rpaca BcTpoeHHbI BonsTMeTp R&ASRProbeMeter obecnedmBaeT
6oree BbICOKYIO TOYHOCTb M3MEPEHNA MO NOCTOAHHOMY Toky. Cre-
Ayuine npenmyLllectsa NO3BOMAKOT YNPOCTUTL BbINOSIHEHWE MNO-
BCEOHEBHbIX 3a[ja4 N3MepeHna:
1 BricTpaa npoBepka HaNPAXEHWN NUTaHUA 1 YPOBHEN CUrHaNoB
6e3 M3MEeHeHWA HacTpoek ocLunnorpada
1 ABTOMaTm4ecKan KoppekLma NOCTOAHHOW COCTaBNAtoLLEN
L71A NPOBEAeHVA N3MEPEHMA MO NEPEMEHHOMY TOKY
C onTuMalnibHbIM OUHAMWNYECKNM OMana30HOM
1 /lcnonb3oBaHne NOCTOAHHOMO HaNpPAXeHUA N3MePAEMOro
CUrHana B Ka4ecTBe OMOPHOro 3Ha4YeHuA AnA HaCTPOMKMN YPOBHA
3anycka

Tokosblii NpobHuk R&S®RT-ZC20B
(100 MT'u, 30 A (CK3))

AKTUBHbIE NPOBHUKN

komnaHun Rohde &Schwarz

R&S”ProbeMeter: Bbicokaa TOYHOCTb M3MepeHua
NOCTOAHHOW COCTaBNAOLLEN BHE 3aBUCUMOCTN
OT HacTpoek npubopa v OAHOBPEMEHHO

C NpoBeLeHNeM N3MepeHNA KaHana

LOunddepeHumanbHbiii
BbICOKOBOJIETHbIN NPOBHNK
R&S®RT-ZDO1

(100 MTl'y, 1 kB (CK3))

R&S“RT-2D10/20/30 R&S®RT-Z510/20/30
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LLinpHa nonocbl  Koadduumenr BxogHoe AnHamunyeckuin
Mpo6Huk BxogHasa emKocTb
nponycKkaHua AeNeHuA conpoTuBNeHne AvanasoH
MaccuBHbIe NPOGHUKK
R&S®RT-ZP10 500 My 10:1 10 MOwm ~10 n® 400 B (CK3)
R&S®RT-ZH10 400 My 100:1 50 MOm 7,5n® 1 kB (CK3)
R&S®RT-ZH11 400 Mry 1000:1
AKTHBHbBIE NPOGHNKN
R&S®RT-ZS10E 1My 10:1 1 MOm 0.8n® +8B
R&S®RT-ZS10 11Ty
R&S®RT-2S20 1,5 My
R&S®RT-ZS30 3Ty
[ndhepenunanbHbie npoGHUKM
R&S®RT-ZD01 100 Ml 100:1/1000:1 8 MOm 3510 +140 B/ +1400B
R&S®RT-ZD10 1My 10:1 1 MOm 0,6 n® +5B
100:1 1,3n® 70 B nocr. Toka,
46 B nepem. Toka
(nukoBoe)
R&S®RT-2D20 1,5 My 10:1 0,6 n® +5B
R&S®RT-ZD30 30y

Mpo6Huk

MorpelwHocTb
LLinpHa nonocbl Make. Tok

(CK3/nuk)

Bpemsa Makc. BxogHoe
YyBCTBUTEJIb-
nponycKkaHusa

HapacTaHuA HanpaXxexHue

HOCTHU

JononHutenbHoO

BcTpoeHHblit BonbTMETP
R&S®ProbeMeter 1 MukpokHonka
ANA yNpaBaeHua Npueopom

BcTpoeHHblIit BonbTMETP
R&S®ProbeMeter n MukpokHonka
ZNA ynpaBeHuA npubopom

JononHutenbHo

TokoBble NpoGHUKK
R&S®RT-ZC10

R&S®RT-2C20
R&S®RT-ZC20B

R&S®HZ-14

R&S®HZ-15
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10 My 150 A/ +300 A 35 He +1 % no 150 A (CK3) 600 B (CAT II),
300 B (CAT 1)
100 My 30A/+50 A 3.5He +1 % no 30 A(CK3) 300 B (CAT 1)

ot 9kl go 11Ty - - - -

ot 30 My o 3 My

Tpebyetca Hannume BHELLHEro
CTOYHIKA NUTAHWA, HanpuMep
R&S®RT-ZA13

VHTepcheiic npobHuKoB
Rohde & Schwarz ansa o6Hapy-
XEHUA NPOBHUKOB U NofaYM
3NEKTPONUTaHNA

[laccuBHblit U @KTUBHBI NPOBHUKY
[NA U3MEPEHNA HanpAXEHHOCT
3N1EKTPOMArHUTHOrO NOAA B BNk~
Heii 30He

[pobHMK AnA 3MepeHna Hanpa-
XXEHHOCTU 3N1EKTPOMArHUTHOO nons
B 6nnxHeit 30He, yeunenue 20 ab
npu ucnosnb3osaHun R&AS®HZ-16



LLlnpokasn
NINHENKaA
NnpuHaaNeXXHoCTen

Kpbilwka ansa nepeaHei naHenn umdposbix ocunnnorpacdos R&S®RTO-Z1

R&S®RTO/RTE

Markas cymka ana umcdposbix ocumnnorpados R&S®RTO/RTE R&S®RT0-Z3

W NpUHaZNexHocTen

TpaHcnopTHbIiA Keiic AnA Lmcbposblx ocunnnorpados R&S®RTO/RTE R&S®RTO-Z4
11 NPUHaANEXHOCTEN

Melwoyek Ana npo6HUKOB K LudpoBbIM ocumnnorpacdam RASERTO/ R&S®RTO-Z5

RTE

Habop ans yctaHoBkm B cToiiky 19" Ana undposbix ocumnnorpados R&S®ZZA-RTO

R&S®RTO/RTE ¢ BbicoToit 6 HU

Be3onacHaAa TpaHcNOpTUPOBKa U NPOCTaA YyCTaHOBKa

B CTONKY

BonbLuoit BbIOOp NprHaAANEXHOCTEN ANA XPaHEHMA 1 TPaHCMOPTK-
POBKW rapaHTUPYeT MOJSIHYIO 3aLLUTY U IEerKOCTb MEPEHOCKM Npu-
6opa R&S®RTE. Habop ona yctaHOBKM B CTOVKY obecrneymBaeT
NPOCTOTY MHTErpUpPOBaHUA ocumnnorpada B NporpaMMHble cpespl.
AKTUMBHBIN, NACCUBHbIN 1 NOrMYECKNA NPOBHUKM MOMYT XpPaHNTbCA
B CneumnanbHOM MeLIOYKe, PacronoXeHHOM Ha 3afiHEN NaHenmn oc-
unnnorpada R&AS®RTE n obecneynBatoLLiemM NpoCToTy AOCTYNa.
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0150 My no4 Ty
LLinpokaA nuHenka npoaykToB

R&S®RTO: Ananuaupyer obicTpo. llo3sonser yBuaetb 6osblue

MckniounTenbHO LWMPOKWA AMHAMUYECKUIA AManasoH A0 4 1L M BO3MOXHOCTb 06paboTki 10 1 MUMMMOHA OCLIMIINIOrPaMM B CEKYHAY.

R&S°RTE: MpocToi. MowiHbii

BbiCOKMI ypOBEHb KOHMUAEHUMANBEHOCTU UBMEPEHWIA, LUMPOKWIA CNEKTP NPUHaANEXHOCTeN 1 BbICTPOE NosydYeHne pesynsTaTos.

R&S®RTM: Bxniouute. U3mepsiite

HayHuTe N3MEPATb, NMOKa OCTallbHble I'Ipl/l60pb| €lle 3arpyxatoTcA.

R&S°HM03000: Ocuunnorpatc Ha KaXkablil A€Hb
BOCI'IOJ'Ib3y17ITer npenmvyLlecTtsamu CeI’MeHTMpOBaHHOVI namMmaTun.

R&S°HMO Compact: TouHblii. KomnakTHbii
Bbicokan npon3BoANTENIbHOCTb N SKOHOMMA NMPOCTPaHCTBa

R&S°HM01002: MpousBoauT BnevatneHue
Bkntovaet reHepaTtop 1 BONIbTMETP.

Cepun R&S®RTO1000
14Ty
121y
Monoca nponyckanus LU
1 600 My
MakcumanbHas yactoTa 20 My
ANCKpeTN3auum
MaxkcumanbHblii 06beM 800 mMnH oTCYeToB
namaTu
CermeHTMpoBaHHaA NaMATb | M0 YMOJYaHIO
1104"
OToGpaXkenue 1 1024 x 768 nukceneit

1 CEHCOPHbIA 3kpaH

1 nonoca nponyckatnsa 400 Ml
Onuua ananu3a cmewannsix 1 16 kaHanos

CcurHanos 15Ty

1 200 mnH oTcyeToB

DyHKYMN aHanu3a
CraHnapTHble

apxvB

OnuuoHanbHble

aHann3 napameTpoB 3NEKTPONUTAHNA

R&S®RTE1000

200 MNH 0TCYETOB

1 1024 x 768 nukcenen
1 CEHCOPHbIiA 3KpaH

1 nonoca nponyckaxua 400 Ml

1 100 mnH oTcyeToB

aHanu3 cnektpa / BIO

R&S®RTM2000
11Ty

1500 My

1 350 My

1200 MIy

5y

1 20 M7H 0TCYEeTOB

1 460 MAH 0TCYETOB (ONUMOHANLHO)
onuma

184"

1 1024 x 768 nukcenei

1 nonoca nponyckatnsa 400 Ml
1 16 KaHanos

1250y

1 20 MH 0TCYeTOB

o)

1/Q

UCnblTaHne Ha COOTBETCTBME
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R&S®HMO3000 R&S®HMO Compact R&S®HMO01002

1500 My 1200 My 1100 My
1400 My 1150 My 170 Ml
1300 My 1100 My 150 Ml

170 Mly
41Ty 21Ty 11y
8 MH 0TCYeToB 2 MJIH OTCYETOB 1 MNH 0TCYeTOB
onuuAa - -
165" 165" 165"
1 640 x 480 nukceneii 1 640 x 480 nukcenei 1 640 x 480 nukcenein
1 nonoca nponyckansa 350 Ml 1 nonoca nponyckaua 350 Ml 1 nonoca nponyckaxua 350 My
1 16 KkaHanoB 1 8 kaHanoB 1 8 kaHanos
10Ty 11(Ty 1 500 MnH 0TCYeTOB
1 2 MNH 0TCYETOB 1 1 MSIH OTCYETOB 1 500 ThiC. OTCYETOB
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OcHOBHbIe TEXHUYECKME XapaKTepUCTUKK

OcCHOBHble TEXHUYECKUNE XapakTepucTtukum

Cuctema BEpPTUKAJIbHOI0 OTKJIOHEHUA

KonuyecTso kaHanos R&S®RTE1022/RTE1032/RTE1052/RTE1102/ RTE1152/ 2
RTE1202
R&S®RTE1024/RTE1034/RTE1054/RTE1104/ RTE1154/ 4
RTE1204

[Nonoca yacToT aHanorosoro curtana (-3 ab) Ha 50 Om R&S®RTE1022/RTE1024 >200 Ml
R&S®RTE1032/RTE1034 > 350 Mly
R&S®RTE1052/RTE1054 >500 Mly
R&S®RTE1102/RTE1104 >1Ty
R&S®RTE1152/RTE1154 =15y
R&S®RTE1202/RTE1204 >21My

Bpems HapacTaHua R&S®RTE1022/RTE1024 <1,75He
R&S®RTE1032/RTE1034 <1He
R&S®RTE1052/RTE1054 <700 nc
R&S®RTE1102/RTE1104 <350 nc
R&S®RTE1152/RTE1154 <233nc
R&S®RTE1202/RTE1204 <175nc

500M+15%, 1 MOM=1% || 16 n® + 1 n® (u3mep.)
50 Owm: ot 500 mMkB/nen o 1 B/nen

1 MOm: ot 500 mkB/nen go 10 B/nen

8 6uT (7 61t ENOB)

B PEXVME NPOPEXMBaHHA C BbICOKAM pa3peLueHnem (cHke- 16 6ut
HUE YacTOTbI AUCKPETU3aLMM)

VmnenaHc
YyBCTBUTENBHOCTb N0 BXOAY MaKc. LVMPMHA NOOCkI NPONYCKaHUA BO BCEX AMana3oHax

PaspeLuerve

¢ onuveit Bbicokoit YetkocT R&AS®RTE-K17 (6e3 cHukerua 16 6uT
4acToTbl MCKPETU3ALMN)

Cuctema cGopa nxthopmauun

YacroTa Aanckpetusaumm 1o 5 [Tl Ha kaHan

(B peanbHoM MaclLTabe BpemeHn)

MamATb AnA cobpaHHbIX AaHHbIX B CTaHAAPTHOI KOHMrypaLum, Ha kaHan npu oaHoM aktueHoM  R&S®RTE, 2-kaHanbHas mogens: 10/20 MnH oTcyeToB

KaHane R&S®RTE, 4-kaHanbHas moaenb: 10/40 MaH oTcyeTos

R&S®RTE, 2-kaHanbHas Moaesb: 50/100 MnH oTey.
R&S®RTE, 4-kaHanbHaa moaesb: 50/200 MiH oTcy.

makc. o6HosneHwe (onuua R&S®RTE-B102), Ha kaHan npu oA-
HOM aKTUBHOM KaHane

CkopocTb chopa faHHbIX > 1 MIH ocL/cek

Pexxumbl npopexunBaHna nio6oe coveTaHne pexunma npopexnmBaHnAa n apM[hMBTM‘-IECKMX BbIGOpKa, MKOBBIN ETEKTOP, PEXMM BbICOKOr0 paspeLLeHus,

onepaumii ¢ ocuMANorpaMmMoii CK3

Apmdamemqecme onepauuu ¢ OCLLI/IJ'IJ'IOI'paMMOVI BbIK/OYEHbI, OrubatoLLian, ycpeaHeHue

Cuctema TOPNU30HTAJIbHOIO OTKJIOHEHUA

[lnana3oH BpeMeHHoit pa3BepTku ot 50 nc/men o 50 c/nen

[NorpeLwHocTb BpeMeHHOI pa3BepTku Ha MOMEHT NocTaBkW/KanbpoBKu +5 MAH-1

KomneHcauus casura dasbl Mexay kaHanamu +100 He
Cuctema cuHxponusaumm (3anycka)

Tunbl 3anycka N0 GPOHTY, MO MMNYALCY, N0 AMTENLHOCTY, N0 PaHTY,

10 OKHY, M0 TaiiM-ayTy, N0 UHTEPBay, N0 KPYTU3HE curHana,
Data2Clock, no wabnoHy, No coCTOAHMIO, N0 3aaHHOI No-
cnezfoBatensHocTy, TB/Buaeo, no curHany nocnesoBatesb-

HOIA LLIMHBI (ONLMOHANLHO)

l‘|‘/BCTBVITEJ'IbH0CTl:v 3a/jaHne ructepesunca cucTembl 3arnycka YCTaHaB/IMBAETCA aBTOMAaTUYECKN Un BPY4HYIO B AanasoHe

ot 0 o 5 nenenni
QyHKllllllll aHanusa n matemaTu4deckue onepauumn

ABTOMATW3MPOBaHHbIE U3MEPEHNS 77 (yHKUMIA N3MepeHna

13MepeHys ¢ NoMoLLbIo Kypcopa [18a HaBopa KypcopoB, KaX bl U3 KOTOPbIX COAEPXHT N0 ABa

rOpuU30HTalbHbIX 1 BEPTUKANbHbIX Kypcopa

MatemaTudeckue onepaum ¢ 0CLMIOrpaMmoit 4 pacyeTHbIe OCLMNIOrPaMMbI;
maTemaTiyeckie, oryeckue onepaumm, cpasHenme, KNX-

thunbTpsl, BMNO
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OCHOBHbIE TEXHUYecKue XapakTepuctuku

Onyna MSO

Lindbposble kaHanb! 16 (2 noruyeckmx npobHuka)
BxoaHoit umnenaxc 100 kOm || 4 n®

YacToTa anckpeTusaumm 5 [Tuek Ha kaHan

MamATb AnA cobpaHHbIX AaHHBIX 100 MAH OTCYETOB Ha kaHan
MapannenbHble LWNHbI no4

06wme ceeaeHus

Pa3mepb! LUMPWHA X BbICOTA X rNy6UHa 427 MM x 249 MM x 204 MM

Macca 663 onumiA, HOMUHANLHOE 3HaYeHIe 8,6 kr

Nncnneit 10,4 LC TFT uBETHOM CEHCOPHbIN 3KpaH,
1024 x 768 nukceneit (XGA)

WHTepdeiick! 1T6ut/c LAN, 4 x USB 2.0,

GPIB (onuvoHanbHo), DVI Ana BHELHEro MOHUTOPA, BHELHWi
3aryck, Bbixof 3arnycka

TexHuveckmne xapaktepuctTuku cMm. B sokymeHTte PD 3606.9033.22 u Ha cante www.rohde-schwarz.com

Rohde & Schwarz L{ndposoi ocunnnorpad R&AS®RTE 31



UHopmauma anqa 3akasa

HanmeHoBaHue Tun Kop 3aka3sa

ba3oBbliit Gnok (Bkntouan cranaapTHbie npuHaanexxHoctu: R&S®RT-ZP10 (ana kaxxporo kaHana), cymka AnsA NpUHafNeXXHOCTEH, KpaTKoe PyKOBOACTBO NONb30BaTeNA, KOMNAKT-
LAMUCK C PYKOBOACTBOM N0 3KCMlyaTayuu, Kaéenb nutanus)

Lnchposoit ocumnnorpad

200 Mru, 5w, 10/20 MnH oTcyeToB, 2 KaHana R&S®RTE1022 1326.2000.22
200 Mru, 5 M, 10/40 mnH oTcueToB, 4 kaHana R&S®RTE1024 1326.2000.24
350 Mru, 5 ITu, 10/20 mMnH oTcyeToB, 2 KaHana R&S®RTE1032 1326.2000.32
350 My, 5TTu, 10/40 mnH oTcyeTos, 4 kaHana R&S®RTE1034 1326.2000.34
500 MTu, 5 Iy, 10/20 maH oTcyeToB, 2 KaHana R&S®RTE1052 1326.2000.52
500 MTu, 5 ITu, 10/40 mnH oTcyeToB, 4 KaHana R&S®RTE1054 1326.2000.54
1Ty, 5 My, 10/20 mMaH oTcyeTOB, 2 KaHana R&S®RTE1102 1326.2000.62
1 TTu, 5 ITu, 10/40 mnH oTcyeToB, 4 kaHana R&S®RTE1104 1326.2000.64
1,5 T, 51T, 10/20 MaH oTcYeToB, 2 kaHana R&S®RTE1152 1326.2000.72
1,5 Tu, 5 1Ty, 10/40 MAH oTcyeToB, 4 kaHana R&S®RTET154 1326.2000.74
2 T, 5 M, 10/20 MnH 0TCYETOB, 2 KaHana R&S®RTE1202 1326.2000.82
2Ty, 5TTu, 10/40 mnH oTcyeToB, 4 kaHana R&S®RTE1204 1326.2000.84
AnnapartHbie onuum (noaknioyaembie)

AHanua cmeLwanHbIx curdanos, 400 MIw, 5 IMu, 16 kaHanos, 100 M+ OTCY. Ha KaHan R&S®RTE-B1 1317.4961.02
Whtepdeiic GPIB R&S®RTE-B10 1317.4978.02
CbemHbli xecTknit auck SSD, Bkntoyas BeTpoeHHoe 110 R&S®RTE-B18 1317.7002.02
CbeMHbIA XecTKniA anck, BkoYas BcTpoeHHoe M0 R&S®RTE-B19 1317.7019.02
PactumpeHne namaT, 20 MIH OTCHETOB Ha KaHan R&S®RTE-B101 1326.1155.02
PaclumpeHrue namatn, 50 MAH 0TCYETOB Ha kaHan R&S®RTE-B102 1326.1161.02
PacLunpenne nonockl nponyckaxua

PactumpeHue nonocsl nponyckaxus npuéopa R&AS®RTE1022/4 no 350 My R&S®RTE-B200 1326.1384.02
PacLuvpeHue nonocsl nponyckaxus npubopa R&S®RTE1022/4 no 500 My R&S®RTE-B201 1326.1390.02
PactumpeHue nonocsl nponyckaqus npuéopa R&AS®RTE1022/4 no 1 My R&S®RTE-B202 1326.1403.02
PactumpeHue nonocsl nponyckaxns npubopa R&AS®RTE1022/4 no 1,5 My, R&S®RTE-B203 1326.1410.02
PacLumpeHue nonockl nponyckanua npubopa R&S®RTE1022/4 po 2 Ty R&S®RTE-B204 1326.1426.02
PactumpeHue nonocsl nponyckaqns npuéopa R&S®RTE1032/4 no 500 My R&S®RTE-B205 1326.1432.02
PacLumpeHue nonocsl nponyckanua npubopa R&S®RTE1032/4 no 1 1My R&S®RTE-B206 1326.1449.02
Paclumpenve nonockl nponyckaxna npubopa R&S®RTE1032/4 no 1,5 My R&S®RTE-B207 1326.1455.02
PactumpeHue nonocsl nponyckaqua npubopa R&AS®RTE1032/4 no 2 My R&S®RTE-B208 1326.1461.02
PacluvpeHue nonockl nponyckaxua npubopa R&S®RTE1052/4 no 1Ty R&S®RTE-B209 1326.1478.02
PactumpeHue nonocsl nponyckaHua npuéopa R&S®RTE1052/4 no 1,5 MMy R&S®RTE-B210 1326.1484.02
PactumpeHue nonocsl nponyckaxua npubopa R&S®RTE1052/4 no 2 My R&S®RTE-B211 1326.1490.02
Paclunpenve nonockl nponyckaxua npubopa R&S®RTE1102/4 no 1,5 My R&S®RTE-B212 1326.1503.02
PactumpeHue nonocsl nponyckaxna npubopa R&AS®RTE1102/4 no 2 My R&S®RTE-B213 1326.1510.02
PactumpeHue nonocsl nponyckaHua npubopa R&S®RTE1152/4 no 2 [Ty R&S®RTE-B214 1326.1526.02
Nporpammubie onuyun

CWHXPOHW3aLMA 1 EKOANPOBAHIE NOCNEA0BATENbHbIX AaHHbIX [2C/SPI R&S®RTE-K1 1326.1178.02
CWHXpOHW3aLMA 1 1eKoaMpOBaHIe NociefoBaTenbHbix aaHHbx UART/RS-232 R&S®RTE-K2 1326.1184.02
CvHXpoHW3aLma 1 [ekoanpoBaHme nocneaoBatenbHbix AaHHbix CAN/LIN R&S®RTE-K3 1326.1190.02
CMHXPOHW3aUMA 1 IEKOANPOBAHNE NOCNEA0BATENbHbIX AaHHbIX FlexRay™ R&S®RTE-K4 1326.1203.02
CWHXpOHW3aLMA 1 [eKoaMPOBaHIe NocieaoBaTeNbHbIX AaHHbIX [2S/LJ/RJ/TDM R&S®RTE-K5 1326.1210.02
CVHXpOHW3aLmA 1 iekoaMpoBaHme NocneaoBatenbHbix AaHHbix MIL-STD-1553 R&S®RTE-K6 1326.1226.02
CyHXpoHW3aumA 1 AekoanpoBaHme nocnedoBatenbHbix AaHHbIX ARINC 429 R&S®RTE-K7 1326.1232.02
[lexoavpoBaHye nocnefoBatenbHbix AaHHbIX 10/100BASE-T Ethernet R&S®RTE-K8 1326.1332.02
CVHXPOHW3aUWA 1 IEKOANPOBAHNE NOCNEA0BATENbHbIX AaHHbIX CAN-FD R&S®RTE-K9 1326.1249.02
CWHXpoHW3aLmMA 1 eKoaMpoBaHIe NOCAeA0BaTeNbHbIX AaHHbIX MaHuecTepckoro 1 NRZ konos R&S®RTE-K50 1326.1326.02
CVHXpOHW3aLmA 1 ieKoaupoBaHie NocneaoBatenbHbix AaHHbx MDIO R&S®RTE-KH5 1326.1255.02
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HaumeHoBaHue Tun Kop 3akasa

CWHXPOHWU3aLMA 1 AEKOANPOBaHIWE NocNeaoBaTeNbHbIX AaHHbIX USB 1.0/1.1/2.0/HSIC R&S®RTE-KB0 1326.1626.02
Pexum BbICOKOW YETKOCTI, BEPTUKaNbHOE paspelueHne Ao 16 6uTos R&S®RTE-K17 1326.1261.02
AHanu3 napameTpoB 3NeKTPONUTaHIUA R&S®RTE-K31 1326.1278.02
Mpo6Hnkn

500 MTu, naccusHbii, 10:1, 10 MOm || 9,5 n®, makc. 400 B R&S®RT-ZP10 1409.7550.00
400 MTu, naccuBHbIA, Bbicokoro Hanpsxerns, 100:1, 50 MOwm || 7,5 n®, 1 kB (CK3) R&S®RT-ZH10 1409.7720.02
400 MT, naccuBHbIA, Bbicokoro Hampsetus, 1000:1, 50 MOwm || 7,5 n®, 1 kB (CK3) R&S®RT-ZH11 1409.7737.02
1 ITy, akTuHblit, 1 MOMm || 0,8 n® R&S®RT-ZS10E 1418.7007.02
1 T, akTmeHbiir, 1 MOMm || 0,8 n®, R&S®ProbeMeter, ¢ MUKpoKHOMKO# R&S®RT-ZS10 1410.4080.02
1,5 My, aktveHbIA, 1 MOM || 0,8 n®, R&S®ProbeMeter, ¢ MUKpOKHOMKOIA R&S®RT-ZS20 1410.3502.02
100 ML, BbICOKOBOMLTHBIN, aKTUBHbIA, AnthdepeHumansHbii, 8 MO || 3,5 n®, 1 kB (CK3) (CAT IlI) R&S®RT-ZD01 1422.0703.02
1 ITu, akTUBHbIA, AMdthepeHumanshbii, 1 MO || 0,6 n®, R&S®ProbeMeter, ¢ MukpokHonkoii, Bkmiodaet 10:1 sHewnmii  R&S®RT-ZD10 1410.4715.02
atTeHoatop, 1,3 n®, 70 B nocr. Toka, 46 B nepem. Toka (nukoBoe)

1,5 ITu, akTveHbii, antdepeHumanshbii, 1 MO || 0,6 n®, R&S®ProbeMeter, ¢ MMKpOKHOMKOIA R&S®RT-ZD20 1410.4409.02
10 M, Tokossiit, noct./nepem. Tok, 0,01 B/A, 150 A (CK3), pasbem BNC R&S®RT-ZC10 1409.7750.02
100 M, TokoBbiii, noct./nepem. Tok, 0,1 B/A, 30 A (CK3), pasbem BNC R&S®RT-ZC20 1409.7766.02
100 MTu, TokoBbI#, nocT./nepem. Tok, 0,1 B/A, 30 A (CK3) urtepdeiic npobHuka Rohde&Schwarz R&S®RT-ZC20B 1409.8233.02
MpuHagne)xxHocTn AnA npoGHUKOB

Habop npuHaanexHocTeit ana naccusHoro npobHuka R&AS®RT-ZP10 (amameTp HakoHeuHKa 2,5 Mm) R&S®RT-ZA1 1409.7566.00
3anacHoit Habop npuHaanexHocteit Ana R&AS®RT-ZS10/10E/20 R&S®RT-ZA2 1416.0405.02
Habop HakoHeyHukos ana R&S®RT-ZS10/10E/20 R&S®RT-ZA3 1416.0411.02
MuHU3axUMbI R&S®RT-ZA4 1416.0428.02
MuKpo3axumbl R&S®RT-ZA5 1416.0434.02
Habop nposonos R&S®RT-ZA6 1416.0440.02
Habop HakoHeuHukos ana R&S®RT-ZD10/20/30 R&S®RT-ZA7 1417.0609.02
Apantep pazbema N-Tuna ana ocuunnorpacmyeckux npobHukos R&ASRT-Zxx R&S®RT-ZA9 1417.0909.02
Anantep SMA R&S®RT-ZA10 1416.0457.02
MCTOYHMK NUTAHMA ANA TOKOBbIX NPOBHUKOB R&S®RT-ZA13 1409.7789.02
BHewHwii atTertoatop, 10:1, 2 My, 70 B noc. Toka, 46 B nepem. Toka (nukoBoe) R&S®RT-ZA15 1410.4744.02
Mpuxagnexxoctn

Kpbilka ana nepesneit nanenn ocumnnorpacos R&S®RTO/R&S®RTE R&S®RTO-Z1 1317.6970.02
Msrkas cymka ans ocumnnorpados R&S®RTO/R&S®RTE v nputaanexHocTeit R&S®RT0-Z3 1304.9118.02
TpaHcnopTHbIiA Keic ana undposbix ocunanorpados R&S®RTO/RTE u npuHaanexHocTeit R&S®RTO-Z4 1317.7025.02
Markas cymka ana npobHukos ocunnnorpacdos R&S®RTO/R&S®RTE R&S®RTO-Z5 1317.7031.02
Kann6poBo4Han nnata ans U3MepeHuit MOLLHOCTM R&S®RT-ZF20 1800.0004.02
Habop npobHUKOB A M3MEPEHNA HaNPAXEHHOCTYU NEKTPOMArHUTHOMO Nons R&S®HZ-14 1026.7744.03
B GnmxxHent 3ome, ot 9kl ao 1 MMy

Habop komMnakTHbIX NPOBHMKOB ANA N3MEPEHNA HaNpPAXEHHOCTI 3NEKTPOMArHUTHOrO NonA R&S®HZ-15 1147.2736.02
B GnuxHeit 3ome, ot 30 Ml go 3 Iy

Mpenycunutens 3 Tu, 20 Ab, anantep nutama 100...230 B, ana onumm R&S®HZ-15 R&S®HZ-16 1147.2720.02
Habop ana yctaHosku B cToiiky 19" ana ocumnnorpachoB R&S®RTO/R&S®RTE c BbicoToit 6 HU R&S®ZZA-RTO 1304.8286.00

" PaclmpeHne nonockl NponyckaHua BLINONHAETCA B CEPBUCHOM LieHTpe koMmnaHuu Rohde & Schwarz, rae Taksxe 6yaeT BeinonHeHa kannbposka ocuunnorpada.

PactumpeHHan rapaHTua, oamH rog R&S®WE1 O6patuteck B GnmuxaiLLee Topro-
PaclumpeHHan rapaHTua, Ba rona R&S®WE2 BOE NPEACTaBUTENBCTBO KOMNaHUN
PaclumpeHHan rapaHTus, Tpu roga R&S®WE3 Rohde & Schwarz.

PaclumpeHHan rapaHTua, YeTbipe roga R&S®WE4

PacluvpeHHan rapaHTus, BKNtoYas KaaubpoBKy, OANH rof R&S®CW1

PaclunperHan rapaHTua, BKNoYas kaaubposky, ABa roaa R&S®CW2

PaclumpeHHan rapaHTua, BKNnto4an KanubpoBky, TpU roa R&S°CW3

PaclunpeHHan rapaHTua, Bkto4as kanubposky, YeTbIpe roaa R&S°CW4
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O komnaHum Rohde & Schwarz

CepBuc, KOTOPOMy MOXXHO 10BEPATH Rohde &Schwarz npeactaBnaeT cobon He3aBMUCKUMYIO Fpynny

| Mpepcrasnen Bo Bcem mupe KOMMaHWI, CcneunanuanpyioLLyiocA Ha NMPOU3BOACTBE 31EeKTPOH-
| WupusnayanbHbiii nogxon Horo obopygnosaHuAa. Komnanua Rohde & Schwarz asnAaeTca

| TuGKuA 1 nog 3akas BeyLLUMM NOCTaBLUMKOM pelleHnii B 061acTvt KOHTPObHO-13-

| TapaHTMpOBaHHOE Ka4YecTBo MepuTenbHOro 060pyAoBaHUA, Tene- 1 pagnoBeLlaHua, pagmno-
| KOHTPONA ¥ pafnonokauum, a Takke CUCTeM 3aLnLLEeHHON
pannocsasn. Rohde & Schwarz ycnelwHo paboTaeT yxe 80 ner,
NpefCcTaBUTENbCTBA U CEPBUCHbBIE LIEHTPbLI KOMMaHUM HaxoaATcA
B 6onee yem 70 cTpaHax. [[0noBHOM odKUC KOMMNaHMN pacnoso-
xeH B MioHxeHe, 'epmaHua.

HapexHocTb

O6Aa3aTenbcTBa NO OXpaHe OKpYyXKalowiel cpeabl

I SHeprocbeperatolime n3genna

1 [locToOAHHOE ynyylleHne 3KOOrMYeCKON YCTOMYMBOCTM

1 CepTuduumposaHHan cucTema 3KONOrM4ecKoro MeHegKMeHTa
ISO 9001 1 ISO 14001

Certified Quality Management Certified Environmental Management
1S0 9001 1S0 14001
ROHDE & SCHWARZ B POCCUUN
r. Mocksa

115093, yn. Masnosckan, 4. 7, c1p. 1
Ten.: +7 (495) 981 35 60
e-mail: info.russia@rohde-schwarz.com

r. Cankr-MetepGypr

197101, yn. IueHckas, 4. 1, odmcsl 606 n 604
Ten.: +7 (812) 448 65 08

e-mail: sales.petersburg@rohde-schwarz.com

r. HoBocuGupck

630132, yn. KpacHonpckas, 4. 35, oconc 1603
Ten.: +7 (383) 230 39 91

e-mail: sales.novosibirsk@rohde-schwarz.com

r. Hmxunii Hosropoa

603000, yn. Makcuma lopbkoro, 4. 117, ocome 509
Ten.: +7(831) 233 03 00

Ten.: +7(831) 233 03 01

e-mail: sales.nnovgorod@rohde-schwarz.com

r. PoctoB-Ha-[lony

344018, yn. Tekyyesa, 4. 139/94, Clover House, ochnc 434
Ten.: +7 (863) 206 20 29

Ten.: +7 (928) 125 22 74

e-mail: sales.rostov@rohde-schwarz.com

r. EkaTepunoypr

620142, yn. 8 maprta, 4. 51, ocouc 702

Ten.: +7 (343) 311 00 72

e-mail: sales.ekaterinburg@rohde-schwarz.com
r. Kazanb

420034, yn. lexabpucTos, 4. 856, odmc 712

Ten.: +7 (843) 567 27 51

e-mail: sales.kazan@rohde-schwarz.com

r. Boponex

394030, yn. Komuccapxesckoi, A. 10, ocomc 1213
Ten.: +7 (473) 206 55 78

e-mail: sales.voronezh@rohde-schwarz.com

www.rohde-schwarz.ru




