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RTO2000

ApxaHrenbck (8182)63-90-72
ActaHa (7172)727-132
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnapuBocTtok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
MBaHoBO (4932)77-34-06

MxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
Kanuuuurpan (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
KupoB (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
INuneuk (4742)52-20-81

Kuprusua (996)312-96-26-47

MarHutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHuin HoBropoa (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16

Poccus (495)268-04-70

Mepmb (342)205-81-47
PoctoB-Ha-[loHy (863)308-18-15
PsasaHb (4912)46-61-64
Camapa (846)206-03-16
CaHkT-MeTtep6ypr (812)309-46-40
CapartoB (845)249-38-78
CeBactononb (8692)22-31-93
Cumcpepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coumn (862)225-72-31
CraBpononb (8652)20-65-13

KasaxcrtaH (772)734-952-31

https://rohdeschwarz.nt-rt.ru || rwz@nt-rt.ru

Cypryt (3462)77-98-35
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TioMeHb (3452)66-21-18
YnbsAHoBCK (8422)24-23-59
Ydba (347)229-48-12
Xa6apoBck (4212)92-98-04
YensabuHck (351)202-03-61
Yepenoseu (8202)49-02-64
ApocnaBnb (4852)69-52-93


https://rohdeschwarz.nt-rt.ru
mailto:rwz@nt-rt.ru

KPATKOE ONMMCAHUE

Ocumnnorpagpbl R&S®RTO — 310 TOYHOCTL BOCNPOU3BELEHUS CUTHANA C pa3peLleHneM no
BepTMKanu go 16 6ut n BbiCOKas CKOPOCTb COOpa AAHHbIX B KOMNAKTHOM YCTPOICTBE C NONOCOM
nponyckaHug ot 600 My go 6 My, 3T0 NOAHOCTbIO MHTErPUPOBAHHOE PeLLeHNe i NPOBeAEeHUs
UCNbITAHUN B HECKOJIbKMX 001aCTAX C UCNOJIb30BaHMEM (YHKLMI YACTOTHOrO, NPOTOKONBLHOIO W
NOrM4ecKoro aHanu3a. BennkonenHolit CEHCOPHBIN 3KpaH 06ecneynBaeT UCKITIOYUTENbHOE YA00CTBO
akcnayatauum ocuunnorpada.

Ocumnnorpadbl R&S®RTO oNTMMNU3NPOBAHBI 1191 BLINOAHEHNS BbICOKOTOYHBIX UBMEPEHNIA C BLICOKOIA BXOHO YYBCTBUTENBHOCTBIO N O4EHb HUKIM
YPOBHEM COOCTBEHHBIX LLIYMOB. YHUKaNbHbIA PEXWM BbICOKOI YETKOCTY 06eCneynBaeT focTuxeHne 16-6UTHOro paspeLuenns no Beptukanu. Co ckopo-
CTblo cO0pa iaHHbIX 40 OAHOMO MIUMNMOHA OCLMANOTPaMM B cekyHay ocuunnorpadbl R&S®RTO MoryT MrHOBEHHO 0OHapyXMBaTh CNOPaAMYEcKue OLLno-
KI1 CUTHAIOB.

Ocuunnorpadbl R&S®RTO npenHasHayeHbl A5 PeLIeHUs 3a[1a4 aHanm3a B HECKONbKMX 06NacTsx; OHK 06nerYatT 0TnaaKy CUCTEM, UCMONb3YIOLLNX Cur-
Habl Pa3NNYHbIX TUNOB. ITW ocLUMANOrpadbl AAIOT BO3MOXHOCTb OAHOBPEMEHHO BbIMOAHST BDEMEHHON, YACTOTHbIA, NTOTUYECKIIA 1 MPOTOKONbHbIA aHa-
nn3, oTobpaxas peaynbTathl C MPUBA3KON KO BPEMEH. Bnepsble Ans pelleHis aTux 3afay NpefoCTaBAseTcs CneunanbHblii MHCTPYMEHT — 30HabHbIif
3anyck, KOTOPbIi MOXHO NCMOMb30BATb Kak BO BPEMEHHOIA, Tak W B 4aCTOTHOW 06nacTy.

Ocuunnorpadsl R&S®RTO 1CKM0YMTENBHO NPOCTHI B 3KCMyaTaumu. Moaaepxka ynpaBneHns XecTamn ynpoLLaeT peLleHne U3MepUTENbHbIX 3aay.
Bnaropaps TexHonorun R&S®SmartGrid oTobpaxeHne ocLMANOrpamMMbl MOXET BbiTb HACTPOEHO MHAMBUAYANLHO. [TaHenb NpUNoXeHnii obecnednBaet
ObICTPbIA AOCTYN KO BCEM GyHKUMAM npubopa.



NPEUMYLLECTBA

Mopenu

YacroTa Mamsatb ansg cbopa Ckopoctb cbopa  AHanu3 CMeLIaHHbIX
AucKpeTmsaumum NaHHbIX NaHHbIX curnanos (MSO)

20 mnpg, oTey./c

Ba30Bbli1 610K Kananbi

R&S®RTO2064 (nonoca nponyckaHus 6 T,
R&S®RT02044 (nonoca nponyckatus 4 T
R&S®RT02034 (nonoca nponyckaHus 3 T,

)4
) 4 20 mapA 0TCy./C
) 4
R&S®RTO2032 (nonoca nponyckauusa 3 Mu) 2
) 4
) 2
) 4
) 2

R&S®RT02024 (nonoca nponyckaHus 2 T, 50 MAIH OTCYETOB Ha Monoca nponyckanus 400 Mru,
R&S®RT02022 (nosoca nponyckarus 2 Iy KaHan, 1 MUAMOH OCUMANO- 4acToTa AMCKPeTU3aLMA 5 ML

. MaKkCUMyM 2 M4 TPaMM B CeKyHay orey./c,
R&SRT02014 (nonoca nponyckarks 1 My 10 mpa otey./c 0TCYETOB rny6uta namstv 200 MAH 0TCYETOB

R&S®RT02012 (nonoca nponyckatus 1 T
R&S®RTO2004 (nonoca nponyckaHus

600 Mru) 4
R&S®RTO2002 (nonoca nponyckaHus ’
600 Mru)

U 6 TTuHa 2 kaHanax, 4 [Ty Ha 4 kaHanax.

Ocuunnorpad R&S®RT02000 3



XAPAKTEPUCTUKMW
OCLMJIJIOTPADA

» BbiCOKas TOYHOCTb U3MEPEHUi 3a CHET CBEPXHM3KOr0 YPOBHS LIYMOB

» 16-0uTHOe pa3pelueHme No BepPTUKAM

» 3anyck no no6oii 0To6paxaemoit 0c0OEHHOCTM cUrHana

» bBbicTpbIii nouck cboes curiana 6narogaps ObicTpoaeicTBMIO 1 MAH ocumniorpamm/c
» BcrtpoeHHas dyHkuus aHanu3a cnekTpa

Bbicokasi TO4HOCTb U3MEPEHNIE 32 CYET CBEPXHU3KOTO [nana3son u3mepeHuii CK3 noporosoro
CK3 noporosoro | wyma npu 50 Om
YPOBHS LIyMOB v nonoca nponyckanus wyma npu 50 Om" [ B % oT agnanasoHa
Ocuwnnorpad R&S®RTO paspabatbiBancs ¢ Lienbio 06ecnedeHns MuHU- ocuunnorpada namepenmii
MasbHOT0 YPOBHS LyMa. Bbiau yuTeHbl BCE aCNeKTbl — OT CUMMETPUY- [Livanason namepeuii 10 mB (1 MB/aen)
Hbix BNC-COBMECTUMbIX BXOA0B C N0N0COiA nponyckarus 18 IMu, Ao Bbl- Monoca nponyckarus 1 I 100 kB 19
COKOTOYHbIX AL 1 BXOAHbIX KACKAIOB CO CBEPXHM3KIM YPOBHEM LUYMA. Monoca nponyckarus 100 My, 10 wB 01%
PesynbTar: TO4HbIE M3MEPEHNS AAXE NPWU MUHUMANbHBIX 3HAYEHVSIX Pa3- (HD) ’
PELLEHNs MO BEPTUKAN. Hvnana3on n3mepennii 100 mB (10 mB/nen)
Monoca nponyckanms 1 Iy 200 mkB 0,2%
F:S;)w nponyckatus 500 My, 110 W@ 0.11%
Dvana3on namepenuii 1 B (100 mB/pen)
Monoca nponyckanus 4 Iy 3,6 MB 0,36 %
Monoca nponyckanms 6 Iy 3,7 MB 0,37%
" TunuyHble 3HAYEHNS.
16-0uTHOE pa3peLueHne No BepTUKam
BxogHoi kackap, ¢ Hu3kium ypoBHeMm tiyma u 10T ogHosaepHbii AL
— 3Q10r HEBEPOSITHO BbICOKOW TOYHOCTN N3MEPEHMS 1 UCKIIOYUTENb-
HO LIMPOKOrO AMHAMUYECKOro AnanasoHa ocuunnorpadgos R&S®RTO. B
PEXMME BbICOKOI YeTKOCTH (pexum HD) ncnonb3yetcs HacTpamBaeMblil
annaparHblil GULTP HUXHUX YaCTOT, YTO NOBLILIAET BEPTUKANbHOE Pas-
pelerne 1o 16 6ut 1 apdekTnBHol paspsaHoct 9,4. Mockonbky dunb-
TpaLMs YMEHbLIAET LLyM KBAHTOBAHUS, CUrHAN 0TOOPaXaeTcs BO BCEX HD
noApOBHOCTAX. 16 bit |||
3anyck no no060i 0ToOpakaeMoii 0COOEHHOCTM CUrHaNa
YHuKanbHas cuctema umdpoBoro 3anycka 0T KOMNAHUM UCNOb3yeT
TOuKM BbI6OPKM AL B TpakTe cOOpa faHHbIX, NO3TOMY BXO/-Hble [JaHHbIe HD
CMCTEMbI 3anycka MAEHTUYHBI 0TOBpaxaeMomy curHany. Cuctema 16 bit ]|

3anycka pabotaet B pexume HD ¢ paspelueHem no sepTtikanm ao 16
61T, 370 06ECNEYMBAET O4EHD BbICOKYIO YYBCTBUTENLHOCTL CXEMBI
3anycka. Bce 310 no3Bonsiet 6e30WNO04HO BbIAENATb AAXe CaMble MESb-
yailuue feTanu CUrHanos.



BbicTpblii nouck c6oes curiana bnaropaps
obicTpoaeiicTButo 1 MAIH ocuunnorpamm/c

Ocumnnorpadsl R&S®RTO oTo6paxatoT 10 1 MUANMOHA OCLMANOTPaMM B
CcekyHay. YToObl 3T0 CTano BO3MOXHbIM, KOMMaHUs pa3-pabotana
CNeunanu3npoBaHHyto MHTErpanbHyto cxemy ASIC ¢ ONTUMN3N-POBAHHBIM
anroputMomM 06paboTku curHanos. Ocumnnorpadsl R&S®RTO no3sonstot
nonb3oBatensam ObICTPO 1 6e30WNBOYHO 0BHAPYXMBATL CMNO-PafUYeckme
OWnbKM curHanos. Beicokas ckopocTb cO0pa faHHbIX 006€-CrneynBaeTcs
JaXe Npu OfHOBPEMEHHOI PaboTe ¢ r1CTorpamMMami, a Takxe npu
3anyLeHHbIX GYHKLUAX NCNbITAHNA MO MACKe N USMEPEHMIA C MOMOLLbIO
KYPCOPOB.

BcTpoeHHaa PpyHKUMS aHanu3a cnekTpa

[ins npoBefeHNs 4aCTOTHOrO aHanuaa noNb3oBaTeNio HEOOXOAMMO NKLb
33/1aTb LEHTPASbHYIO 4aCcTOoTy, N0N0CY 0630pa M NOAOCY PaspeLleHns Ha
R&S®RTO anst yeTbipex UM MeHee aHanoroBbIX CUrHANOB — MO aHaNorui
C aHanM3aTopom cnekTpa. MHOroneTHWiA onbiT paboThl B 06naCTH paspa-
6oTkn BY-ycTpOICTB N0380AMA AOOUTLCS UCKIIOYNTENBHO LUMPOKOFO Au-
HaMM4YecKoro ananasoHa ocumnnorpados. AHanua cnektpa Ha 6ase bI1d
BbINONHSETCS C BbICOYAILIEN CKOPOCTbIO, YTO AeNaeT nprnbop naeanbHbIM
CPELCTBOM /191 3axBaTa CNopajavyeckux CUrHanos nomex. B Lensx omnag-
kn ocumnnorpadbl R&S®RTO MoryT 0iHOBPEMEHHO 0TOBPaXaTb CNekTp

11 COOTBETCTBYIOLLMIA €MY CUTHAJI, @ TaKXE YCTaHaBNMBATb B3aMMOCBSA3b
Mexay cobbituamu. Mpu paboTe B pexume CneKTporpammbl MOXHO BOC-
N0b30BATLCS AOMNONHUTENBHBIMY BO3MOXHOCTAMM aHann3a, NpeLocTas-
NIEMbIMA PA3NNYHBIMI LETEKTOPaMK (B YACTHOCTH, YAEPXAHUE MaKCUMy-
Ma) 1 OYHKLUMSIMU UCTIBITAHWIA N0 MaCKe.

BoipaBHuBaHue AYX u komneHcauus uenei gns
0TOOpaXeHUS KOPPEKTHbIX PE3yNbTaTOB

Mnockas aMnaNTyAHO-4aCcTOTHAs xapakTepucTika 06eCneynBaeT TOUHbIN
c6Oop AaHHbIX BO BCEV HOMUHANBLHON NONOCE NMPOMYCKaHUs ocuuanorpada
R&S®RTO.

R&S®RTO:
1 MIH ocUMANOrpamMm/c

TunmnyHas cko-
POCTb 3axBata

McnbiTarus no macke
BO BPEMEHHOI 0Bnactn

Vicnbitanus no macke
B 4acTOTHOW 06nacTn

MU3mepenHaa AYX ocumnnorpacda R&S®RT02064

0 1 2 3 4 5 6 7
BxonHas yactorta, M
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KomneHcauus uenei pis noay4eHns CBEPXTOYHbIX
pesynbTaToB

Kpome T0ro, ¢ nomoubto cneunanianpoBasHoro MO nckioyerns (kom-
neHcauym) uener BO3MOXHa KOPPEKTMPOBKA NOTEPb, 0BYCNOBAEHHbIX
BANSHWEM TPaKTa Nepefaun curHana. ns atoro MoxeT ObiTb ONPeAeneH
kackaj, u3 60K0B CUrHANbHBIX TPakToOB. OTaEbHbIE BN0KM ONMUCHIBAIOTCS
S-napameTpamu, KOTopble MOMYT MOTYT ObITb MOAYYEHBI C NOMOLLbIO MO-
LEeMPOBaHUS UK BbiTb M3MEPEHHBIMI G MOMOLLBIO BEKTOPHOTO aHanu3a-
Topa Lieneii. MporpammHoe obecneyeHne GyHKLMN KOMMNEHCaLMM LEnen
ABTOMATMYECKM PACCUUTLIBAET GUALTP KOPPEKLMM, OTBEYAIOLLNIA 0OLLEI
XapakTepucTvke CUCTEMDI.

Matematnyeckue GpyHKUMU B peaibHOM MacluTabe BpeMeHu
ang pnddepeHumnanbHbIX CUrHaNoB

B ocunnnorpadpe R&S®RTO moaynb MaTemaTnyeckoit 06paboTki paame-
LaeTcs cpasy nocne cuctembl 3anycka. OH NOANEPXMBAET CNOXEHNE,
BbIYMTAHNE W PACYET CUHPA3HOTO PexXMMa LS ABYX BXOLAHBIX KaHaNoB.
Takum 06pa3om 06ecneynBaeTCcs BO3MOXHOCTb ObICTPOrO aHanm3a auad-
bepeHunanbHbIX CUrHaIOB, B TOM YUCHE, 3anycka no audGepeHumanbHo-
MY MK CUHGA3HOMY HanPsXeHW0. Kpome Toro, Moaynb MatobpaboTku
M03BONSET BbINOMHATb MHBEPCUIO BXOAHBIX CUrHAOB.

Hu3kwuii ypoBeHb NepekpecTHbIX NOMex aaxe npu padote ¢
BbICOKOYACTOTHbIMU CUTHaIaMU

bnaroaaps npeBOCXOAHON MEXKaHaNBbHOW Pa3Bsa3ke B ocuunorpadax
R&S®RTO namepsemblil curHan ofHoOro kaHana okasbiBaeT MUHUMANBHO
BO3MOXHOE BIMSIHNE HA CUrHAMbl B COCEIHNX KaHanax. YPOBEHb PasBs3ku
npesblwaet 60 ab Ha yacTtotax oo 2 Tu.

MpeBOCXOIHOE 3KpaHNUPOBaHIe 06eCcnednBaeT HU3KMIA YPOBEHb MEPEKPECTHBIX NOMEX Aaxe npu paboTe
C BbICOKOYACTOTHBIMI CUTHANAMM



LIUPOYANLLUN CNEKTP

BO3MOXXHOCTEM

» MMamsaTb 06bEMOM 2 MAPJ OTCYETOB

» 30HanbHbII 3anyck BO BpeMEHHOW W YacTOTHOM obnacTtax
» AHanus paHee coOpaHHbIX JaHHbIX M3 Oydepa apxuBa

» Lupokuit Habop UHCTPYMEHTOB AJiS aHANM3a CUrHaNoB

Mamatb 06bemMoM 2 MApA, 0TCYETOB

Ocumnnorpadsl R&S®RTO B 6a3080i KOHGUIYpPALMY OCHALLEHBI Na-
MSITbIO NSt COBPAHHbIX aHHbIX Fy6UHOM 50 MAH OTCYETOB Ha KaHas.
Mpunoxexus, NpeHa3HaYeHHble As HENPEPLIBHOTO 3axBaTa AUTENbHbIX
UMNYNbCHbIX NOCNEN0BATENLHOCTE UK NOCNEA0BATENbHOCTEN NPOTO-
KOMbHbIX B0KOB AaHHbIX, 3a4aCTyl0 TPeOYIOT elile Bonbluei ry6uHb na-
maTy. Mamats s cobpaHHbix AaHHbIX B ocumnnorpadax R&S®RTO Mo-
XeT BbiTb paclumMpeHa 4o 2 mapp otcyetos. O6pabotka curHanos B ASIC
obecneynBaeT HenpepbIBHYID paboTy Aaxe Npu NCNONb30BAHUM NaMSTL
6onblworo o6bema.

30HabHbIl 3aMyck BO BPEMEHHOM 1 4acTOTHOM obnacTax

C nomotwbto GYHKLMK 30HANLHOTO 3anycka ocuuanorpadel R&S®RTO
obecneyunBaioT rpaduyeckoe pasaeneHue cobbiTuii BO BPEMEHHOI 1 Ya-
CTOTHOW 0BnacTax. Monb3oBarenn MOryT 3aAaTh 10 BOCbMM 30H 060N
HOPMbI. 30HbI MOTYT NIOTUYECKN 0OBEIUHATLCS MO HECKOMBKIM KaHaam
WIN C NOMOLLBIO MaTEMATUYECKUX YHKUMIA. B 3aBUCUMOCTI OT onpee-
NEHNst 30H CUTHanN 3anycka MOXET aKTMBMPOBATbCS, KOraa UCCNeayeMblil
CUTHan Un1 Nepecekaet, UK He nepecekaeT 30Hy. TakuM 06Pa3oM, MOX-

HO pa3aensTb NOCNENOBaTENbHOCTI 3aNUCH/CUNTbIBAHUS U3 UHTEP(EIACOB

namsiT BO BPEMEHHOI 06nacTy.

AHanus paHee cobpaHHbIX JaHHbIX M3 Oydepa apxusa
bnaropaps ®yHKUMM apxueupoBaHns B ocuunnorpadax R&S®RTO Bceraa

AOCTYMHbI paHee COXPaHEeHHbIe OCLUIIOrpammbl. MeTka BpEMeHN 3anycka

00ecneynsaeT BpeMeHHyio koppensumio. Monb3osares MOXET NpocMa-

TpMBATb BCE COXPAHEHHbIe CUTHabl 1 aHaNIn3npoBaThb X C MOMOLLIbIO pas-
JINYHBIX MHCTPYMEHTOB, TaKUX KakK MaCLLITa6MpOBaHVIe, n3mMepexune, aHanna

CcrnekTpa 1 matematinyeckue GyHKLmN.

CpaBHeHue xapakTepucTuk ocumnnorpados
Ocumnnorpadsl R&S®RTO o6ecneynsaiot GecnepeboitHyto paboTy faxe npu 60NbLLON
ryouHe naMaTu.

S 1. B 4000 pa3 GbicTpee
£  0TCYeTOB
g
<
£ 100 Thic. B 100 pa3 6bicTpee
3 0TCYeTOB
=
3
S 1 MM B 50 pa3 6bicTpee
é 0TCYETOB

10 MAH B 50 pa3 GbicTpee

0TCYETOB

1 10 100 1000 10000 1000001000000
CkopocTb c6opa AaHHbIX (ocuunnorpaMm/c)

[ R&seRTO O6biyHbI ocuAnorpad

30HasbHbIi 3anyck BO BPEMEHHOM
11 4aCTOTHOI 0ONACTSX

Bocnpownsseaenune n3 apxuea
npeablayLIX BbIGOPOK
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Lnpokuit Habop UHCTPYMEHTOB NS aHaNN3a CUTHAIOB
Ocumnnorpadsl R&S®RTO noanepxusatot 6onee 90 dyHKLMin namepe-
HWS. 3TN QYHKLMW CrPYNNMPOBAHBI MO CREAYIOLWNAM TUNAM: U3MEPEHMS
amMnANTYabl M BDEMEHN, N3MEPEHWS KUTTEPA, MOCTPOEHIE FNa3KOBOIA
Jvarpammbl, NOCTPOEHIE TUCTOrPaMMbl U U3Mepenus cnekTpa. PyHkumm
cbopa CTaTUCTUKL, TMCTOrpamMMbl, GYHKLMYM TPeHAa W Tpeka No3BONSIOT
NPOBOAMTL NOAPOBHBIA aHann3 peaynbTaToB U3MepeHus. PeaynbtaTbl U3-

MepeHVIVI Takxe mMoryt ObITb MCNOMb30BAHbI B MATEMATUYECKIX d)yHKLI,VIﬂX.
Cratuctuka

Tuctorpamma

JlocTynHble GYyHKUMM aHann3a CUrHaNoB

Cratuctika OT06paxexue CPEAHEro 3HaYeHs, MIUHAMANbHOr0/MaKCUMaNbHOTO 3HAYEHNS W CPEAHEKBAAPATUYECKOTO OTKIIOHEHNS
Ty Tpacduyeckoe oTo6paxeHne cobbITUI B BUAE rMCTOrPaMMBI; ONPEAENEHNE Avana3oHa U3MEPEHUI 1 Pa3peLLEHs Ans TMCTOrPaMMBl (BPYYHYHO
P NN aBTOMATUYECKM)
Toenn ®yHKUMS JONrOBPEMEHHOTO TPEHAA NS aHaNN3a MESIEHHO Pa3BUBAIOLUMXCS Bapuaunii B pesynbTarax uaMepeHuii (npocToe 06HapyxeHue Bans-
HUS! TEMNEPATYPHbIX YCNIOBUIA Ha Pe3yNbTaTbl M3MEPEHUIA)
Toex AHanu3 6bICTPO MEHAIOLUMXCH PE3YNbTaTOB U3MEPEHUI, HANPUMED, NEPUOAMYECKIX; OTOOPaXEHIe Pe3ynbTaToB Ha BCEM UHTEpBaNE cOopa
P [JaHHbIX
Croo6inosaye OrpaHuyeHve anana3oHa U3MepeHmii 3aaHHbIM AnanasoHoM CUrHana (3aaBaembiM BPY4HYIO WM NPUBS3aHHBIM K CYLLECTBYIOLLEMY KYPCOpY uan
pobup [1anasoHam MaclTabupoBaxms)
OnopHble AnHM OnpezeneHxne onopHbIX MHUIA (BPYYHYI0, aBTOMATUYECKI WM NYTEM YCPEAHEHNS) C BOSMOXHOCTbIO 0TOBPaXEHNs Ha OCLMANOrpaMMe
Ocuwnnorpamma Ipacduyeckoe 0ToGpaxeHNe Pe3ynbTaToB Ha OCLMANOTPaMMe, Hanpumep, AN AOKYMEHTUPOBaHNS
MHOrokpaTHble 13meperus OnpezeneHne MakcMMasnbHOro KOAMYECTBA U3MEPEHMIA HA OCLUANOTPaMMy

Mouck u HaBurauums: 6bicTpoe 0OHapyxeHue cboes
Pa3Ho0bpasHble GyHKUMM NOMCKa YPOLLAIOT aHaNM3 JINHHbIX NOCHe-
,EI,OBaTeJ'IbHOCTeVI curHanos. Monb3oBatenu MOTYT OCYLLECTBNATL NOUCK

OCUMANOrPaMM No PasfinyHbIM KpUTEPHsM, TakuM kak cOom curHana, 3a- Tekyuwmit pesynbrar

noucka
[JaHHble WabnoHbl curHana u COAEPXMUMOE NPOTOKOJ0B. B 3aBMCUMOCTH

OT KOHKPETHOI 3a/ia41 NONb30BATENN MOTYT BbINOAHSTL MOMCK MO aHa-
NIOrOBbIM MM UMGBPOBLIM KaHanam, ONOPHLIM UK PACYETHBIM OCLMANO-
rpaMmam, no curHanam LWMH Ha OCHOBE MPOTOKONOB. Bce 0BHApYXeHHbIe
co0bITns oToBpaxatoTcs B Tabauuge ¢ MeTkamu BpemeHn. [ocne 31oro
Nob30BaTENb MOXET N3y4aTh OTAENbHbIE COObITUS B OKHE NOAPOGHOMO
npPOCMOTPa W NepemMeLLaTbest Mexay HuMn. Hanpumep, MOXHO NOCMO-
TPETb KONNYECTBO MMMYAbCHBIX OLWMOOK B TAOAMLE W N3y4nTb PAcnonoxXe-
HWe Kaxnaoii OTAENbHOI OWMOKM HA OCLMANOrPaMmMe OTHOCUTENbHO APYTIX
CUrHanoB.

Tabnuua pesynsTaToB



MNepenoBoit MmeToa UCMbITaHKUI NO Macke: ObICTpas
HacTpoiiKa, HafeXHble Pe3yNnbTaThbl

McnbiTalus o Macke AatoT BO3MOXHOCTb OMEPaTUBHO BbISIBNSTL GakT
HaxoXaeHMs CUrHana B Npeaenax 3aflaHHoro onycka, YTo no3BoaseT ¢
NErkocTbio 06HAPYXMBATb OTKNOHEHNS CUTHAOB OT HOPMbI U OLLEHNBATb
KauecTBO W CTABUNBHOCTb PABOThI UCMILITYEMbIX YCTPOACTB. BO3MOXHOCTb
OCTaHOBKM U3MEPEHUIA Npu HapyLLEHUN NPeaenoB Mack No3BONSET ¢
NErkoCTbIO BbISBNATb OTKNOHEHNSI CUTHANOB OT HOPMbI U HEOXMAAHHbIE
pe3ynbtathl. Ocumnnorpad R&S®RTO obecneunsaet rubKocTb U yao6-
CTBO 3aiaHust Macku. C NOMOLLbKO BCETO NLLIb HECKOSbKMX HaXaTuid
KNaBuLL MOXHO CHOPMUPOBATL MaCKy U3 ONOPHOrO CUrHana K 3aaaTb
COOCTBEHHYIO MaCKy, BKIOYaIOLLYI0 B ce6s1 10 BOCbMM CETMEHTOB. 4T00bI
ObICTPO MPUCTYNUTL K PabOTe, MOXHO CO3MaTh CErMEHThI MACKI HA 3Kpa-
HEe C MOMOLLbIO MbILLW UNK KaCaHuii 9KkpaHa. 3ateM MOXHO ONTUMU3UPO-
BaTb NO3MLM TOYEK MACKW B AMaN0rOBOM OKHE UCMbITaHWIA N0 Macke.

bbicTpoe coxpaHeHue pe3ynbTaTtoB

OcunnnorpaMmbl MOXHO COXPaHSTb B daiinax pasnnyHbix GopmMaTos nim
3arpyxartb Ha K yepes Ethernet-untepderic Ans nocnenyowero aHanmsa
¢ nomouupio, Hanpumep, MO MATLAB © nnu Excel. Conepxumoe akpa-

Ha TakXe MOXHO BbIBECTM HA NeyaTb UMM COXpaHuTb. B ocumunnorpade
R&S®RTO peanuaosaHa yHuKanbHash GYHKLMS 3arpy3ki AaHHbIX. Mpu ne-
pekntoyYeHn Nprbopa B cneLmabHblid pexuM paboTbl OH BbINONHSET He-
NPEePbIBHBIN 3axBaT AaHHbIX CO CKOPOCTbio 100 ocuunnorpaMm B CEKyHAY,
npoBoauT ux 00paboTky 1 nepepaet Ha MK yepes Ethernet-coeauHeHme.

BapuaHTbl XxpaHeHUS AaHHbIX

COXpaHeHV]e ocumnnorpammel, NnapameTpoB Ha-

OpvH ¢aiin TMonHoCTbI0 CTPOVKY, MaTEMATIYECKVX KaHaNIOB 11 ONOPHbIX
ocupnnorpamm B ofHOM daiine popmara ZIP
Cogepxanne  Ocuunorpamma  MoHOCTBIO
Mo BbIGOPY (MacwwTa, kypcop, CTpo6, pyyHoii)
Konnuecto BbIGOPOK
ApxvBHas namsTb
OueHka TucTorpamMml
Pe3ynbTartbl U3MepeHmit
[lonrocpoyHbIil TPEHA
®dopmar ﬁ:;:;l;m [JlBovyHblin, XLS, CSV, kaHansl 1-4
paduyeckmit PNG, JPG, BMP, TIF, PDF
OtyeThl PDF, HTML, DOC
[LpaiiBepbl VXi, LabView, LabWindows, .NET

Ocuunnorpad R&S®RT02000 9



NONb30OBATENbCKWUWA UHTEPDENUC

>

EMKOCTHOI1 CEHCOPHBINi 9KPaH BbICOKOr0 pa3peLleHmns ¢
noaLepXKoi XeCToB

MpocTasa HacTpoiika 0TOOGPaXeHMs OCLMNNOrPaMM C NOMOLLbIO
TexHonorun R&S®SmartGrid

BbICTPBIN AOCTYN K KNIOYEBLIM MHCTPYMEHTaM

YeTKOCTb yNpaBneHus 3a CYET LiBETOBOW MapKUPOBKU

MaHenb Npunoxenuii ans GbICTPOI HACTPOIKN YHKLMIA
aHanusa

MpocTas HacTpoiika 0TOOpaXeHMs OCLUNIOrPamMMm C

no

MoLLblo TexHonorum R&S®SmartGrid

®yHkums R&S®SmartGrid npeaHasHayeHa anst KOHPUIYpUPOBaHUs OTO-
OpaxeHus Ha akpaHe. [ins peleHust CROXHbIX M3MEPUTENbHBIX 3afay,

TpebyIoWmX MCMOoNb30BaHUS HECKONbKNX 3KPaHHbIX 0TOOPaXeHNi, 06e-
CcrneyeHa BO3MOXHOCTb COBMELLIEHNSt OKOH Ha HECKO/bKMX BKnaakax. Ha

BCEX AMarpammax U3MepeHust 0ToopaxaioTcs MaciutabHble MeTKi, No3Bo-

JIFI0LLIMe MTHOBEHHO CHUTLIBATDL BaXHbIE XapakTepucTukin CUrHasoB.

10

EMKOCTHOI CEHCOpPHbIIi 9KpaH BbICOKOr0 pa3peLueHus ¢
noaaepXKoi XecToB

Monmepxka BbIGOPa N NPUMEHEHNS DYHKLIWI KacaHnem 3kpaHa .
MepeTaLmre curHanbl B HykHOE MECTO 1 BOCMONb3YATECH XecTa-
MU yNpaBAeHns [ns maclutabupoBaHus 0TobpaxeHns — BbICTPO 1
TOYHO Gnarogaps 12,1-010AMOBOMY EMKOCTHOMY 3KpaHy C BbICOKIM
paspeLLeHnem.

MapKMpOBKa LKasbl

Hactpavsaemoe otobpaxeHune

Vcnonb3oBatie XecToB st PEryaMpoBku 061acTi MacluTabuposaxns



BbICTPbIN AOCTYN K KNIOYEBLIM UHCTPYMEHTaM

MaHenb NHCTPYMEHTOB B BEPXHEN YacTh akpaHa 06ecneymnBaeT AocTyn K
4aCTO MCNONb3YEMbIM BYHKLMAM, TaKUM Kak M3MepeHus, MacluTabnuposa-
Hue 1 BI®. C ee NOMOLLBIO HACTPOKA M3MEPEHIS 3aHMAET BCETO He-
CKOMbKO CEKYHA: HYXHO NULLb aKTUBMPOBATb GYHKLMIO HA MAHENU UHCTPY-
MEHTOB, BbIOPATb HYXHYIO M3MEPUTENBHYIO QYHKLMIO U KAHAN-UCTOYHIK
curHana Ha 6oKoBOI NaHenu.

1. BbibepuTe cxemy namepenus

2. BuibepuTe HyXHOE U3MepeHne

3. BoibepuTe kaHan

BbICTpPBIN AOCTYN K KNIOYEBLIM MHCTPYMEHTaM
RECEa B& @ EE B IR

, . BbINONHUTD HaiTn
HacTpOiiku HacTpOiiki co3patb OYMCTUTb  @BTOHA-  CTaHAapTHble
OTMEHa  BO3BpaT  Crpaska CHIMOK 3KpaHa . . nyck/cTon  OAHOKpaTHOe YPOBEHb
npubopa COXpaHeHus oTeyer 3KpaH CTpOVKa  HacTPOilki
13mepexme 3anycka
C fi T
[a] i) LC] Riis =)
(3] FFT Ref 1 ]
06HOBUTL
MacLra- .
NCMbITaHNS HacTpoiika ) BNo ONOPHYt0 COXpaHTb .
6upoBa-  nmouck Kypcop ructorpamma QuickMeas meTKa 30HabHbIA 3aMycK  KOp3vHa
wie 1o Macke n3mepeHns (FFT) ocuuino- curHan
rpamMmy

YeTKOCTb YNpaBsieHNs 3a CYET LBETOBOI MapKUPOBKK

OpraHbl ynpaBneHust CUCTEMOII BEPTUKANBHOTO OTKNOHEHUS 1 CUCTEMON 3amnycka ume-
10T LIBETOBYIO MapKMPOBKY. MHOrOLBETHbIE CBETOANOAHBIE MHANKATOPbI BOKPYT MOBO-
POTHBIX Py4ek 0603HAYAIOT TEKYLWIA KaHan COOTBETCTBYIOLLMM LIBETOM. LiBeTHas map-
KMPOBKa COOTBETCTBYET OTOOPAXEHMIO CUTHANA Ha 3KpaHe. Takoe YeTKOe COOTBETCTBUE
06eCcneynBaeT pUTMINYHYI0 PaboTy AaXe NPU BbINOTHEHWM CNIOXHBIX KOHTPONbHO-M3ME-
PUTENbHbIX 3a7au.

McTouHMK 3anycka

Curtan

MukTorpamma curiana

AKTUBHbIV KaHan

MapkupoBka ceTku

Macutab

Ocuunnorpad R&S®RT02000 11



MaHenb NpunoxeHwuii ansg OGbICTPOI HACTPOIKM HYHKLNIA
aHanusa

MaHenb NpUNOXeHHit 06ecneynBaeT LOCTYN KO BCeM GYHKLMAM aHanm-
33, TaKMM Kak aHanu3 CnekTpa, [KUTTepa unm napameTpoB aneKTponuTa-
Hus. [ToafepXmBaeTCcs BOMOXHOCTb 100aBNEHMS HA NONb30BATENLCKYIO
BKNIAAKY COOCTBEHHBIX MPUNOXEHWA 1S aHaAU3a, HanpuMep, Cpeabl Uc-
nonxeHus MATLAB™, ncnonHsembix dainnos. [ing sanycka stux GpyHKumi
JOCTAaTO4HO HaxaTb COOTBETCTBYIOLLYIO KHOMKY Ha MaHenu NpUnoXeHuii,

[loOKyMeHTUPOBaHNE OLHUM HaXaTMeM KHOMKK

Ocumnnorpadbl R&S®RTO noaaepxuBatoT BO3MOXHOCTb JOKYMEHTMPOBA-

HWS PE3YNbTaTOB M3MEPEHWIA:

» [leyatb 1 COXpaHEHNe CHUMKOB 3KpaHa C OcLuanorpamMMamu 1
pesynbraTamu

» [leyatb 1 COXpaHEHNe CHUMKOB 3KpaHa B BUAE OTYETA, BKIIOYaAs
HacTpolkK npnbopa

» [1pocToe CYNTbIBAHME XapaKTEPUCTUK CUrHana bnaroaaps HarnsaHoN
MapKMPOBKe KOOPANHATHON CETKM

» Vicnonb3oBaHiue LBETHON MapKUPOBKM [/ist 0003HAYEHNS aHOManNiA
CurHana Ha amarpamme

» CoxpaHeHue oCLMANOrPaMM, MCTOrpamMm 1 pesynbTaToB U3MepeHHus
B 1BONYHOM Buae, B hopmartax XLS uam CSV ans nposeaeHns
JanbHeiwero aHann3a Ha K

[nanoroBble OKHa ¢ AnarpammamMiy NPOXOXAEeHUS CUrHaNoB
[lwarpammbl NPOXOXAEHNS CUTHANOB, NPEACTABNEHHbIE B ANANOMOBbIX
OKHax, NO3BOSISIOT BU3Yanu3npoBaTh NpoLecc 06paboTki CUrHa0B, YTo
YNPOLLAET HACTPOIiKY M3mMepeHns. COOTBETCTBYIOLIME CCbiKM 006ecneyn-
BaIOT BO3MOXHOCTb HEMOCPEACTBEHHOIO NEPEX0Aa K T0TMYECKN CBA3aH-
HbIM HacTpolikam. Kronku «Bnepea» v «Hazag» no3sonsioT GbICTPO ne-
PEMELATbCS N0 AMaNnoroBbiM OkHaM. Moaynpo3payHbie AManoroBble OKHa
00ecneynBatoT BO3MOXHOCTb BU3YalbHOTO KOHTPONS BCEro NpoLecca
M3Meperns. YpoBEHb NPO3PAYHOCTU MOXET ObiTb HACTPOEH C MOMOLLbIO
KHOMKY PEryAPOBKI MHTEHCUBHOCTK. M0Ab30BATENN MOTYT MUHUMI3NPO-
BaTb INaNOroBble OKHA 10 aKTVBHbIX MONENt BBOAA W pa3MeLlaTh X B Jio-
00M MecTe aKpaHa.

12
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MpocToii BbIOOP CXxeMbl HACTPOEK Npubopa

Ocumnnorpad R&S®RTO MoxXeT coxpaHsaTb HACTPONKK Npnbopa Ans no-
BTOPSOLMXCS M3MepeHnid. Kaxaas cxema HacTpoek npubopa CoxpaHs-
€TCS BMECTE CO CHMMKOM 3KpaHa, Ha KOTOPOM NMOKa3aHo COAePXMMOe
3KpaHa B MOMEHT COxpaHeHus.. YTobbl BNOCNEACTBIUN HATU HYXHbIE Ha-
CTPOWKM, IOCTATO4HO MPOCMOTPETb CHAMKM 3KpaHa W BbIGpaTh NoAXoAs-
LLYI0 KOHGUIypaLmIo.

YnaneHHblii focTyn B 1to6oe Bpems

Pa6oToit ocumnnorpado R&S®RTO MOXHO ynpaBnsTh ANCTAHLMOHHO C
nomoupto MK nan mobunbHoro yetpoictea. OTobpaxaemblil NoAb30Ba-
TENbCKUIA MHTEPdENC 1 MCNOoNb3yemble QYHKUMYU MPK 3TOM HE OTNYATCS
OT TeX, KOTOpble NPeACTaBNeHsl B camMmom ocumnnorpade. Bee dyHkumm
ocumnnorpada takxe JOCTYMHbI AMCTAHUMOHHO Yepes Ethernet, GPIB nnu
USB-uHTEpdEIC.

BbiGop A3bikoB

Monb3osatenbcknit naTepdeiic ocunanorpados R&S®RTO noaaepxmBa-
€T HECKONbKO S13bIKOB. S13blk MHTEPdENCAa MOXET ObiTb U3MEHEH BCETO 3a
HECKOJIbKO CEKYHL B MpoLecce paboThl, YTO AenaeT SToT ocuunnorpad
NO-HACTOSLLEMY UHTEPHALMOHANBHBIM NPUBOPOM.

Ocuunnorpad R&S®RT02000 13



W3MEPEHUE NMAPAMETPOB
IJIEKTPONMUTAHUSA

Mpu pabote ¢ anekTponpuBoAaMU, UMNYNbCHLIMU UCTOYHUKAMU MUTAHUS U LULMHAMKN NUTAHUS
BbIMOJIHEHME ObICTPbIX U TOYHbIX N3MEPEHUI NapaMeTPOB NEKTPONUTAHUS MOXET 0Ka3aTbCs

HenpocToii 3aaayein. C nOMOLLbI0 MHOXECTBA YHUKaNbHbIX GyHKUMii ocuunnorpada R&S®RTO
MOXXHO ONTUMM3UPOBATb N YCKOPUTb NPOLLECC BbIMONHEHMS TAKUX N3MEPEHMUIA.

Menbyaiilune petanu curHana aNeKTponuTaHus ¢

paspelieHuem ao 16 our

[laxe camble Mano3ameTHble NoAPOBHOCTY AMHAMUYECKNX CUTHANOB MO-

IYT UrpaTb BaAXHYIO POJIb MPK UMEPEHNSX NAPAMETPOB 3NEKTPONUTAHNS.

Oanx u3 npumepos — nposepka napametpos RDS | (ceepxHM3koe co-

NPOTUBEHME KaHana B OTKPLITOM COcTosHMM) anst MOM-TpaH3ucTopos. B

pexume BbIcokoi 4eTkocTn (pexum HD) ocumnnorpad R&S®RTO noaaep-

XuBaeT 16-6UTHOE pa3peLueHne No BEPTUKaNM 1 NO3BOASET OTOBPaxaTb

1 U3MEPSTb He3aMeTHbIE paHee AeTanu curHanos. bnarogaps 16-6utHomy HD
paspelueHnto no BepTukanu pexum HD 06ecneynBaeT BO3MOXHOCTb Npo- 16 bit [
Bepku napameTpa RDS | no KpyTu3He HanpsXeHUA CTOK-MCTOK Mpu 3aM-

KHYTOM TPaH3WUCTOPHOM NEpPEKoyaTene.

Ananu3s cnopaguyeckux nomex ¢ NOMOLLbIO Camoro

ObICTPOro Ha pbiHKe ocuunnorpada

Ocuunnorpadsl R&S®RTO onTMMM3NpOBaHbI A1 ONEPATUBHOTO NOAY-

YEeHWs PE3yNbTaTOB M3MEPEHUIA, N03B0ASA 0TOOpaxars A0 1 MunaMOHa

ocumManorpamMm B cekyHay. YrukanoHas GyHkums brid-ananusa ¢ anna-

paTHbIM YCKOPEHMEM 00€CNeYnBAET BOSMOXHOCTb 3axBara, aHanmaa 1 BHICOKAS! CKOPOCTH
0TOOPAXEHMS PE3YNbTATOB YaCTOTHOTO aHanN3a CO CKOPOCTLIO Bonee Yem 06HoBneHMa R&S®RTO
1 TbiC. ocumnnorpamm B cekyHay. G nomoLbo STl QyHKLMK Nerko 06-

HapyXu1BaTb PEAKO BO3HMKAIOLLME MOMEXM HA LNHE SNEKTPOMUTAHNS UK

B X016 aHanu3a OMI1. [ins BbIAENEHMS 3TUX NOMEX C LENb0 NPOBEAEHNS

noapoOHOro aHann3a BO BPEMEHHON 1 YACTOTHOM 061aCTAX BOCNONb3YIA-

TECb MHHOBALMOHHON (BYHKLMEI 30HaNbHOrO 3anycka.

MonHasa nuHelika NPOGHUKOB ANS U3MEepPEHMii napaMeTpoB
9NEKTPONUTaHUS

BbICOKOTOUHbIE NMPOOHIKN HANPSXXEHNS 1 TOKOBbIE MPOBHUKM C COOTBET-
CTBYIOLLMM U3MEPUTENbHBIM AMANa30HOM KpailHe BaXHbl Afis 3MEPE-HMUil
napameTpoB anekTponuTaHus. Komnauus npep-naraeT NOAHYIO NNHENAKY
npobHMKOB, paboTaroLLyx B Anana3oHe ot MkA 4o kA n ot MkB 1o kB, ans
pasfnyHbIX 33134 M3MEPEHUs NapaMeTPOB 3NEKTPONUTAHNS.

16
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W3MEPEHUE LEJIOCTHOCTU NUTAHUA

» bBonblune 3HaYeHMs CMeLLeHNUs MOCTOSIHHOI COCTaBASIOLLE C UCNONb30BaHMEM BbICOKOTOYHbIX l'lp06HI/IKOB

» TouHble uamepenuns nynbcauuii u nomex (PARD)
» OGHapyxeHWe BAMSIOLUX CTOYHNKOB

bonbwne 3HaYeHNS CMeLLeHNs NOCTOSHHON COCTaBNSIOLLEi
C UCNO/Ib30BaHMEM BbICOKOTOYHbIX MPOOHUKOB

Mpo6Hnk R&S®RT-ZPR20 npeaHasHayeH [ist U3MepeHuii napameTpos
LUIMH 3NeKTPONUTaHUS 1 06N1aaeT HENPEB30IAAEHHBIM BCTPOEHHbBIM CMe-
LieHnem 60 B, no3Bonss yBennumBath 0T06paxeHe HU3KOYPOBHEBBIX
CUrHanoB ¢ DOMbLINMM YPOBHAMY CMeLLEeHms. MpoBHMK 0becneynBaeT
BO3MOXHOCTb NOAYYEHMS UCKNIOYNTENBHO TOYHBIX PE3YNbTATOB U3MEpPE-
Hus Bnarofaps HU3KOMY YPOBHIO LyMa G KO3QOULMEHTOM OcnabneHms
1:1, BbICOKOMY BXOAHOMY COMPOTUBAEHMIO MO NOCTOSHHOMY TOKY, CBEPX-
LIMPOKON nonoce nponyckanus 2 [T 1 BCTPOEHHOMY BbICOKOTOYHOMY
BONLTMETPY.

TouHble usmepeHus nynocauuii u nomex (PARD)

C yMeHbLUEHNEM YPOBHEN JOMYCKa LWNHBI 3NEKTPONUTAHNS PACTET CNOX-
HOCTb MONYYEHNS TOYHBIX PE3YbTATOB MBMEPEHNS YPOBHS MyNbCa-

umin. bnaroaaps HU3KOMY YPOBHIO COOCTBEHHBIX LLYMOB ocumnnorpadsl
R&S®RTO aBnsioTCs MAeanbHbIM MHCTPYMEHTOM A1t BbIMOMHEHMS BbICOKO-
TOYHbBIX UI3MEPEHNI LENOCTHOCTW MOLHOCTH, I1e UMEET 3HAYEHNE KaXbIiA
MWUIAVBONBT. Bbicokas yacToTa 06HOBAEHNS AaHHbIX ocLmAnorpada no-
3BONISIET BbICTPO 0OHAPYXMBATh PEfKMe U CaMble HEBAArONPUATHBIE My/b-
caumu, a Takke nepuoanyeckue 1 cnyyaitHole nomexu (PARD).

O06HapyxeHne BAUSIOWMX UCTOYHUKOB

PeannsoBaHHas B ocumnnorpade nepenosas GyHkums brid-aHannsa
00€eCneynBaeT BO3MOXHOCTb 0TOOPaXEHIS XapakTepUCTUK NEPEKIoYe-
HUS 1 NO3BONSIET NPOBOAMTL BbICTPbIA MOUCK MCTOYHIKOB, OKa3blBAIOLMX
BMSHUE Ha LMHY SNEKTPONUTaHMS, Takux kak curHansl 3G nnu Wi-Fi.
Anroputm, ncnonbayemeiii npu pacyetax blN®, no3BonseT BbINOAHATL
aHann3 cnekTpa He3aBNUCHUMO OT HACTPOEK BO BPEMEHHOI obnactu. Bee
970 1a€T BO3MOXHOCTb ONEPATUBHO NOYYUTb NONHOE NPEACTaBNEHNE 0
XapaKTePMUCTUKAX LUIMH 3JIEKTPOMUTAHNS.

ManowymsaLLmin BXOAHO
kackag R&S®RTO

Ocuunnorpad R&S®RT02000 17
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W3MEPEHWUE U AHAJIU3 NAPAMETPOB

IJIEKTPONMUTAHUA

» MacTtep usMepeHuii ons onepaTMBHOTO MOJTYYEHUs Pe3yNLTaToB

» AHaiu3 rapMOHUYECKUX COCTABNSIOLLUX TOKA B COOTBETCTBUM C TpeGoBaHusMu ctaHaapToB EN, MIL n RTCA

» [pocToe u HarnsgHOE AOKYMEHTMPOBaHWe Pe3ybTaToB U3MEPEHWi

Mactep usmepeHuin ong onepaTMBHOro NOJyYeHUs
pesynbTaToB

Mocne BbiGopa GYHKLMM N3MEPEHIS 3anyCKAeTCs MacTep M3MEPEHNI,
PYKOBOASALLMIA HACTPOWKAMM 1S BCEI CXxeMbl 3MepeHns. MoapobHble
UANKOCTPALMN NOMOTYT NPABMALHO BbINOMHUTL BCE NOAKNIOYEHUS. 3aTeM
ocupanorpad BbINOAHSET aBTOMATUYECKYIO HACTPOIKY M ONEPATUBHO Bbl-
[JaeT pesynbrartsl. [ns JOKyMEHTMPOBAHUS ONPELENEHHbIX CBOCTB CUTHa-
Na MOXHO U3MeHUTb KOHOUIypaLio Nprbopa UK BbIMONHUTL HACTPONKY
MONHOCTIO BPYYHYIO.

AHann3 rapMOHUYECKNX COCTaBASIOLLMX TOKA B
c00TBeTCTBMM C TpeGoBaHusmu ctaHgapto EN, MIL n RTCA
Mpu pa3paboTke UMNYAbCHBIX UCTOYHWUKOB MUTaHNS B 3aBUCUMOCTH OT 00-
NacT¥ NPUMEHEHUS BO3HUKAET He0OXOANMOCTb B CE0BaHINN Pa3NNyHbIM
CcTaHgapTam B OTHOLLEHWM OrPaHNyeHIst FapMOHMYECKUX COCTABASHOLLMX
Toka. Onupst R&S®RTO-K31 bynet HesameHMa nNpy NPOBeAEHUM UCTbI-
TaHMIA Ha COOTBETCTBIE BCEM 00LLENPUHATLIM cTaHaapTam: EN61000-3-2
knaccos A, B, C, D, MIL-STD-1399 n RTCA DO-160.

MpocToe u HarnsigHOe AOKYMEHTUPOBaHUE Pe3ynbTaToB
n3MepeHui

JltoBble pe3ynbTaThl MOXHO BHECTW B MPOTOKON WUCMbITAHMIA NPOCTHIM Ha-
XaTunem KHOMKW. B npoTokone 1cnbiTaHuii AOKYMEHTUPYETCS TekyLas cxe-
Ma UCMbITaHWiA 1 ee HACTPOIKK. [Tonb3oBaTeNN NOYYAIOT MOKME BO3MOX-
HOCTV 3a/laHus CTeneHu AeTann3aLuy BHOCUMBIX B MPOTOKON NapameTpos
11 HACTPOIIKM BHELIHEr0 BAA, HANpUMeEP, nyTeM J06aBaeHUs GUPMEHHO-
ro norotuna. Mopnnepxusaetcs BoiBO AaHHbIX B hopmare PDF u RTF.
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Pe3synbTarbl U3MepeHus rapMOHNK
TOKa C MHAMKALMEN HapyLIeHnii



NPEAHA3HAYEH 014 PELLEHUA
3ALAY B PASJINYHDBIX OBJIACTAX

3anpocbl Nonb3oBateneit

B x0fie ncnbiTaHnint COBPEMEHHbIX MHTErPUPOBAHHBIX YCTPONCTB YaCcTO
BO3HMKAET NOTPEOHOCTb B PELIEHMI HOBBIX 33aY. PasnnyHble GyHKUMO-
HabHble BNOKM — WCTOYHIUKN HANPSXKEHNS, NPOLECCOPbI, AaT4NKK, Lnd-
POBbIE YCTPOIICTBA BBOAA-BbIBOAA U BECMPOBOAHBIE MHTEPDEICH — B3a-
MMOCBSI3aHbl HA YPOBHE MHTErpanbHblx cxem (UC) uav nnar, uto fenaet
X BOCTIPUAMYMBBIMI K B3aUMHbIM oMexam. [ing npoBeAgHNs 0Tnaakm
He0bX0AMMO 0BECNEe nTb BPEMEHHYIO KOPPENALMIO C PasnnyHbIMKM CHr-
Hanamu 1 aHHbIMI, TakUMK Kak TOK, HanpsikeHne, BA0KM daHHbIX, Onop-
HbIIA TAKTOBbIA CUTHAN, CUrHabl AATYMKOB M BECNPOBOAHBIE AaHHbIE. [l0
HACTOSAILLEr0 BPEMEHM ANS N3MEPEHMIA BO BPEMEHHOI 06AaCTu 1 NpoBe-
[LEHNS CMEKTPAbHOrO, JIOTMYECKOTO W NPOTOKONBbHOTO aHannsa, a Takxe
reHepaLuy TakToBbIX CUTHANOB M AaHHbIX CNOb30BANMCH CreLuaniam-
POBaHHbIE N3MEPUTENBHbIE NPUOOPSI.

PewieHne komnaHum

R&S®RTO — 310 nepeble ocumnnorpadbl, OCHALLEHHbIE MOLLHbIM re-
HepaTopoM curHanoB. OHKU NpeanaraioT NOAHOCTbIO MHTEMPUPOBAHHOE
pelLeHne Ans NPOBEAEHNs aHanu3a B HECKONbKMX 061aCTAX C MOMO-
LL{bt0 PYHKLMIA YACTOTHOTO, NPOTOKONBHOMO U IOMUYECKOr0 aHaIM3a.
Monb3oBatenu N0 AOCTOMHCTBY OLIEHSIT CTaHAAPTU3NPOBAHHbI MHTEP-
delic, obecneymBatoLnin eauHoo6pasue n NPocToTy paboThl CO BCEMM
OYHKUMSIMIA, U He 0CTaBAT 683 BHUMaHNS TOT GaKT, 4T0 BCe GYHKLM
aHanu3a KoppenmpoBaHbl N0 BpeMeHN. MpuBeAeHHbIA HUXe NpuMep B
NOJHOV Mepe IEMOHCTPUPYET BCE NPEMMYLLECTBA NPEACTABNEHHOIO pe-
weHns. Cnopaamyeckune ownbku GyHKLMIA MHTErPUPOBAHHBIX YCTPONCTB
3a4aCTyl0 BbI3BaHbl NOMEXaMy OT BHYTPEHHETO UCTOYHUKA HANPSKEHMS.
Ocumnnorpadbl R&S®RTO no3BoNAOT NPOBOAUTL aHANN3 KAYeCTBa Ha-
NPSXEHNS NIUTAHUS BO BPEMEHHON 11 YaCTOTHOI 061acTAX B 3aBUCUMOCTH
0T 3arpy>XeHHOCTY NpoLeccopa v uHTepdeica. BCTpoeHHbIit reHeparop
MOXHO WUCMOb30BaTb AN Nporpammuposanus MY nim ¢opMnposaxmus
NCMbITATENbHbBIX CUTHANOB. JTO YHUBEPCANbHOE PelleHne 06ecneynsaet
onepatneHoe 0OHapyXeHne oWMOO0K axe B CAOXHbIX CUCTEMAX.

Ocuunnorpadbl R&S®RTO: koMnnekcHoe pelleHne Ang NpoBeeHNs aHanu3a B HECKOJIbKUX 0bnacTax

Jlornyeckune curhanol

» [IpoBepka AaHHbIX

» [lposepka
CUHXPOHM3aLMN

» [lekoaupoBaHune WuH

AHanorosble CUrHanbl

> lI3meperus
HanpsXeHus n
BPEMEHN

MpoTokonbl

» [lekoaupoBaHne NpoTokona

» CUHXPOHM3aLMS
MpOTOKONOB

» CuMBONbHOE 0TOOPaxXeHne

T'eHepatop

»  OnopHbIi TAKTOBBIN CHrHAN

» CurHanbl npou3BobHOI GOpMbI
» Mogayn1poBaHHbIe CUrHab!

» LLla6noH npoTokona

MoLHOCTb

» [loTpednsiemas MOWHOCTb

» [locneaoBatenbHOCTb
BKITIOYEHMS

» LlenocTHOCTb NUTaHNs

Yactota

» AHann3 cnekTpa

» AHanu3 curHanos

> BuisiBnenve n
ycTpaHeHne MM

WcTo4YHMK MMnynbCoB

» BXxoaHble xapakTepucTikm
» BeblipaBHuBaHue

» TDR/TDT-aHanu3
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AHAJIN3 CMELWIAHHBIX CUTHANIOB

» Jlio6oi ocumnnorpad R&S®RTO MoxeT ObiTb OCHALLEH ONLMEi aHanu3a CMeLIaHHbIX CUTHANOoB
» bonblue nHpopmaumu o curHane Gnarogaps BbICOKOI pa3peLuaioLeit cnocoOHOCTM MO BPEeMEHU BO BCeM 00bemMe namsTu
» BbICOKOTOYHBII 3anycK MO COOLITUSAIM CUTHAOB

Jlio6oii ocumnnorpad R&S®RTO moxeT BbiTb OCHALLEH
onuueit aHanu3a CMeLIaHHbIX CUrHaI0B

YHUKa/IbHbIA MPUHLMN @BTOMATUYECKOI HACTPOMKM NPU NOLKIOYEHNM
(plug & play) ocumnnorpada R&S®RTO ynpoluaet npoeaypy MoAepHN-
3auumn npubopa. Onupio aHanuaa cMeLlaHHbIx curHanos R&S®RTO-BH,
no6asnstoLyio 16 uppoBbIX KAHANOB, MOXHO ONEPATUBHO YCTAHOBMTH Ha
MecTe, He pa3bupas ocumuanorpad. MpocTo BCTaBbTe MOLYAb ONLUN B CO-
OTBETCTBYIOLLEE THE3A0 Ha 3afiHei naHenu npubopa.

bonblie nHpopmaumu o curdane Gnarogaps BbICOKOIA
paspeLuaoLLeit cnocoGHOCTM NO BpeMeHu BO BCeM 00bemMe
namsiTu

bnarogaps yactoTe aMCKpeTU3aLmn 5 Mapa OTCYETOB/C ONUMS CMELLIAH-
Hblx curHanos R&S®RTO-B1 (MSO) no3BonseT A0CTMYL MaKCUMabHOIA
paspeluaiolLeit cnocobHocTn no Bpemenn 200 nc ans Beex UM PoBbIX
kaHanoB. Takas 4acToTa AMCKPETM3aLMK MOXET ObiTb peann3oBaHa BO
Bcem 06beme namsati (200 mMH OTC4eTOB Ha kanan). Kak cneacTeue, on-
s MSO Takke 06ecne4mBaeT BO3MOXHOCTb 00HAPYXEHIS KDUTUHECKMX
coObITUIA, B 4ACTHOCTM, BAK3KO MK JANEKo OTCTOSILLME APYT OT Apyra
MMAYNbCbI.

YBennyeHHoe 0TobpaxeHne mutia
2 HC B MOMEHT BpemeHn -93 mc

BbICOKOTOYHbIN 3anMyCK MO COObITUSIM CUTHANOB

[Ing otnagku v aHanuaa onums R&S®RTO-B1 obecneynBaeT MHOTOUNC-
NeHHble TUMb 3anycka, Takue Kak 3anyck no GPOoHTY, N0 AAUTENLHOCTH, N0
WabnoHy 1 N0 NOCNeAOBATENLHOMY WABNOHY. STV TUMbI 3anycka MOXHO
0ObEANHUTB C YCNOBUSMIA 33€PXKKN. B KauecTBe NCTOUHIKA CUrHana CUH-
XPOHM3aLMM NOb30BATENb MOXET BbIOPATh OTAENbHbIE LMGPOBbIE KaHa-
Nbl UAK CUTHaNbI WiH. Paspewwenrne undposbix karanos 200 nc npespa-
LIAET WX B CBEPXTOYHBIA MCTOYHUK 3amycka.
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Mpsamoe oToOpaxeHue LUPPOBLIX CUTHANIOB

Onupst R&S®RTO-B1 noaaepxuBaeT 16 LMPPOBLIX KAHANOB 11 OIHOBPE-
MEHHOE AekoaMpoBanmne A0 4 napanienbHblx WuH. LLnHbl npeacTaBneHb!
nuKTOrpamMMami y kpas akpaa. MofnepxmBaeTcs BO3MOXHOCTb NepeTa-
CKMBAHWS MUKTOrPaMM Ha 3KkpaHe ¢ nomoLLbto GyHKuUuKM R&S®SmartGrid.
MukTorpammbl NO3BONSIOT NOAYYUTL 00LLEE NPEACTaBAEHNE O COCTOSHUMN
LWnHbI Gnarofaps 0TOGPaXeHMI0 COCTOSHIS BCEX aKTUBHbIX IOTMYECKMX
KaHasoB (BbICOKMIA, HU3KWIA, NEPEXOL) HE3ABUCUMO OT APYruX HACTPOEK
ocupnnorpada.

AHanu3 napannenbHbIX U NocneaoBaTebHbIX NPOTOKONOB C
NOMOLLbIO LNGDPOBLIX KAHANOB

Lindposble kaHanbl MOXHO MCMONb30BATh ANs AEKOAMPOBAHIUS napan-
nenbHbIX WuH. OHn oTo6paxatoTcs B Gopmate LMOPOBOIA WMHBI WIN B
BUAE aHANOroBbIX OCLMANOrPaMM. 15 TaKTMPYEMbIX NapanenbHbiX LWWH
[1eK0MPOBAHHOE COAEPXIMMOE MOXET ObiTb Takxe 0TOBPaxeHo B Tabnu-
ue. Kpome Toro, undpossle kaHansl onumu R&S®RTO-B1 moryT ncnonb-

30BaThCA 1S AEKOANPOBAHIS MPOTOKONOB NOCNEA0BATENbHbIX UHTEPGDEI-

0B, B yacTHocT SPIn 12C.

HebonbLiag Harpy3ka B KOHTPOJIbHOM TOYKE 3a CYeT
aKTUBHOIO NPOOHUKA
16 UMPPOBLIX BXOAOB CrPYNMMPOBaHbI B ABa NOMMYECcKiX NpobHUKa ¢ BO-

CEeMbl0 KaHalaMK B KaXaoM. Bbicokoe BXOAHOE CONPOTMBNEHME B COYeTa-
HIM C HI3KOI BXOAHOM emKocTbio 100 KOM | | 4 nd oBecneuursaet Manyio

Harpy3ky B KOHTPOJIbHbIX TOYKaX.

MukTorpamma ¢
VHANKALMER COCTOSHUS

Onuus aHanu3a cmellaHHbix curHanos R&S®RTO-B1

> 16 umdpoBbIX kKaHANOB (2 NOrMYECKMX NPOBHIKA)

Bxoaroe conpotvenexne 100 kOwm || 4 nd

MakcumanbHas yactota curtana 400 MIy,

MakcnmanbHas 4actota AMckpeT3aumn 5 MIpA. OTCYETOB/C HA kaHan
MakcumanbHblit 06bem namstin fist c6opa AaHHbIx 200 MAH OTCYETOB Ha KaHan

vyvyyvyy

Buna aHanorosoi WuHbl
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PEXXUM BbICOKOW YETKOCTW: 16-BUTHOE
PA3PELWUEHUE

> YnyuyweHHoe pa3peLieHne M1 TOYHOro M3MepeHust Manbix kKonebaHuii aMnanTyAbl CUTHaN0B
» 16-0uTHOE pa3pelueHme No BepTUKANN

» Hukakux uckaxeHu

> 3anyck B peasbHOM MacluTabe BPEMEHH M0 CaMbiM HE3HAYUTENbHLIM AETaNsM curHana

YnyyuweHHoe paspeLueHune ans TO4HOro U3MepeHmnst Manblx

KonebaHuit aMnaUTyAbl CUTHAJIOB

B pexume BbICOKOIN YETKOCTM BEPTUKAbHOE Pa3peLLEHNE YBEANYMBAETCA

10 16 6ut. 310 0CO6EHHO BAXHO B CAyyasx, koraa He0OX0aMMO feTanb-

HO aHaNM3NPOBAaTh CUrHAN CO 3HAYUTENBHBIMU M3MEHEHNSMI aMMAUTYbI.

OfnyH 13 NPUMEPOB — ONPEAENeHIe XapakTePUCTIK UMMYNbCHbIX BA0KOB HD
nuTaHus. B aToM cnyyae He0BX0aMMO N3MepsITb MeNbYaiilune aeTanu cur- 16 bic ||
Hana ¢ aMninNTyI0i B HECKONBKO COTEH BOAbT. Q4eBMAHO, YTO A/is NPOBe-

[JIEHIS BbICOKOTOYHbIX M3MEPEHMI BaXHO 00ECNeynNTb paspelleHie, npe-

BblLLaloLlee 8 our.

16-06uTHOE pa3peLLeHne No BepTUKam

3aBuUCUMOCTb pa3peLLeHus 0T NoNoChl Nponyckauus Gunbpa
Mporpammuas onums R&AS®RTO-K17 ans ocumnnorpados R&S®RTO no-

®unbp Paspewenue
BbILUAET pa3peLueHne no Beptukan 1o 16 6ut, obecnednsas 256-kpar- — 8 6y
HOE YNyuLLIEHUE OTHOCUTESbHO 8-6UTHOMO paspeLueHus. g JoCTXeHu!s 2Ty 10 6ur
TaKkoro BbICOKOr0 paspeLueHns curtan ¢ Buixopa ALIM nogaetca Ha GHY. 500 My 12 6ur
Vcnonb3osanue annaparHoro GpuibTpa Nos3BoNAET B PEalbHOM MacLuTa- 300 My 12 6ur
0e BpeMeHU CHU3UTb YPOBEHb LUYMa, TEM CaMbiM YBE/IM4MBAS OTHOLEHUE 900y 13 6w
curHan-Luym Ges Kakoro-nmbo CHIKEHUs GKOPOCTU OGHOBNEHNS IaHHbIX. 100 My 14 6ur
Monb30BaTENA MOTYT U3MEHATH WMPUHY NOA0GH! Nponyckaqus ®HY B an- o7 50 My 20 10 KT 16 6t
anasoHe o1 10 k', Ao 2 Iy, ans 0becneyeHns COOTBETCTBIS XapaKTeph-
CTUKaM NogaHHOro CurHana. Yem YyXe nonoca nponyckaHua (DI/IJ'Ipra, TEM O 2TTu ans 20 mnppa otcyeTos/c, 1 Ty ans 10 MApA oTCYeTOB/C.

00MbLLEr0 Pa3peLleHmnst MOXHO 10BUTLCS.
MoBbIlLEHNE Pa3PeLeHns NPUBOANT K YBEMYEHNIO YETKOCTM 0TOOpaxe-

HWS CUrHANOB — CTAHOBSTCS BUAHbI T€ NOAPOOHOCTH, KOTOPLIE B NPOTHB-
HOM cnyyae Bblan Obl 3aMaCKMPOBaHbI LLIYMOM.
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Hukakux nckaxeHui

PexXum BbICOKOI YETKOCTI B 3HAYUTENBHOI CTENEHM MPEBOCXOANT PEXIM
NPOPEXMBAHMS C BLICOKMM Pa3peLlEHNEM (KOTOPbI Takke NOANepXMBa-
etcs ocumnnorpadamu R&S®RTO). Monb30BaTENM NOAYHAKOT TOYHYIO WH-

GopmaLyIo 0 JOCTYMHOM NOAOCE YacTOT CUrHana Grarofaps CTPoro onpe-

JeneHHbIM napameTpam GuUIbTPa HUKNX YACTOT, N NPW STOM OTCYTCTBYIOT
HenpeLBNAEHHbIE NCKAXEHNS 13-3a NOMeX ANCKpeTn3aumum. Nockonbky

PEXMM BbICOKOW YETKOCTU HE UMEET OTHOLIEHMS K MPOPEXMNBAHNIO, YBENN-

YeHKe paspeLLeHist He NMPUBOAUT K CHUKEHIO YaCTOTbl AMCKPETU3ALMMN.
Mpu paboTe B peXnMe BbICOKON YETKOCTI MOXHO MCMNOJb30BATb HAMBBIC-
LLIYI0 4aCTOTy AMCKPETM3aLIK, 0BecneynBas Haunyyliee paspeLieHne no
BPEMEHMU.

3anyck B peanbHOM MacluTabe BpeMeHU no cambiM
He3HauuTeNlbHbIM AeTaIM CUrHana

YBennueHHoe paspelleHne npu paboTe B peXume BbICOKON YETKOCTH No-
3BONSIET 0OHAPYXMBATb [JAXE CaMble MAN03aMETHbIE U3MEHEHNS CUTHaNA.
YHuKansbHas Ludposas cuctema 3anycka KoMnaHui B NoJHON Mepe
0TBeYaeT aToMy TpeboBaHmio. Kaxapiii n3 16-01THbIX OT-CHETOB

npoBepsaeTcs Ha COOTBETCTBIME YCIOBUAM 3anycka K Kaxzplid U3 HUX MOXET

€ro VHULMMPOBATb. ITO 3HauuT, 4To ocumnnorpadsl R&S®RTO
o6ecneynBaioT BO3MOXHOCTb 3arnycka faxe no cambiM MasibiM U3MeHe-
HUAIM aMNAUTY[bI CUTHANOB 11 NO3BOASIOT I0KANN30BbIBATL COOTBETCTBYIO-
e cobbiTns.

Bbicokas ckopocTb cO0pa AaHHbIX U NOJHbIN CNEeKTP
dYHKUMIE Ang ObICTPOro Noay4YeHUs pesynbTaToB U3MEpPEHUs
MepeksioyeHne B PEXMM BbICOKOI YETKOCTW He CkasblBaeTCsl Ha ObICT-
POAENCTBIN UK UBMEPUTENbHBIX QYHKLMSX Npubopa. Mockonbky Guib-
TpaLys HU3KMX 4acTOT, KOTOPas yNydLiaeT paspeLlatoLLyto CnocobHOCTb

11 NOHUXAET YPOBEHD LLIYMOB, OCYLLECTBASIETCH B PEANbHOM BPEMEHN B
cneunanu3npoBaHHo nHTerpanbHoii cxeme (ASIC) ocumnnorpada, cko-
pocTy cbopa 1 06paboTkM AaHHbIX 0CTaKTCS BbICOKUMN. Tpnbop obecne-
YMBAET NNaBHY0 PaboTy K BbICTPbI LOCTYN K pe3ynbTaTaM U3MepEHUIA.

Bce MHCTpyMEHTbI aHann3a, Takne kak aBTOMaTU3NPOBaHHbIE MBMEPEHNS,
Bl®-aHanu3 1 pexmm apxnea, Takxe MOXHO UCMOb30BATb B PEXUME
BbICOKOI YETKOCTW.

VickaxeHne npu Bbl-
COKOM paspeLLeHun

3aBMCUMOCTb CKOPOCTM 0OHOBNEHUS OT BePTUKAIbHOIO
paspelueHua "

Ocuunnorpadbl R&S®RTO obecneynaloT GecnepeboitHyio paboTy faxe Npu BbICOKOM
paspelLleHin 1 60bLLON rybuHe NamsTy.

" Tpw 1 MAH OTCYETOB, 2,5 MAPZ OTCYETOB/C.

PaspeLueHne no BepT1kanu B butax

16
1 200 400 600 800 1000 1200
Yactota 06HOBNEHMS! AAHHBIX (B OCLMANOTPamMm/c)
M R&S®RTO 06bI4HbIiA ocuunnorpad
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AHAJTIU3 CMNEKTPA

» MHorokaHanbHblii aHaIN3 CNeKTpa
» Hactpoiika Kak B aHanu3arope cnekrpa
» 30HanbHblii 3anyck BO BPEMEHHOI U 4acTOTHOI obnacTax

MHorokaHanbHbIil aHanu3 crnekTpa

Bce ocumnnorpadbl R&S®RTO nocTaBastoTes ¢ MOLWHOM GYHKLMER MHO-
roKaHalIbHOrO aHanu3a CnekTpa s YEThIPEX CUrHaNoB OAHOBPEMEHHO.
BXxoaHoM kackag ¢ UCKIOUYUTENIbHO HU3KUM YpOBHEM Lyma 1 ALLM ¢ BbICO-
Koit 3D MEKTMBHOI pa3psAHOCTbIO (Donee 7 OuT) 0becneynBatoT Henpe-
B30WEHHbIN AMHAMUYECKMA Anana3oH 6e3 Napa3uTHbIX COCTABASIOLNX,
4YTO NO3BONISIET C NEMKOCTBIO NAEHTUULMPOBATL faxe cnabble CUrHabl.

HacTpoiika kak B aHanm3aTope cnekrpa

PaboTa ¢ dyHKLMel cnekTpanbHoro aHannaa ocuunnorpada R&S®RTO
aHanor1yHa 1CNoNb30BaHNI aHanuaatopa cnekTpa. MpocTo BBeauTe
CTaHAAPTHbIE NapaMeTbl: LIEHTPaIbHYIO 4acToTy, nonocy 063opa 1 no-
NoCy paspelueHns. 3apaiTe Takue HacTpOIiKu, kak Tun okHa, brd ¢ ne-
PEKPbLITUEM, CTPOOMPOBAHME, A TAKXE NOrapUPMUYECKIA UMK IMHENHBIA
mactutab no ocu Y cornacHo TpeboBaHUAM 3a4aun.

30HabHbIN 3amycK BO BPEMEHHOW 1 YaCcTOTHOI 06nacTax
Ocumnnorpadbl R&S®RTO noaaepx1BatoT MHHOBALMOHHYIO GYHKUMIO 30~
HabHOrO 3amycka, PaboTaloLLYyI0 Kak BO BPEMEHHOA, Tak W B YaCTOTHON
obnactn. B 06enx 06nacTax MOXHO rpaduyecki 3aaBathb 0 BOCHMI
30H, MCNOMb3YS UX B KAYECTBE YCOBMIA 3anycka ocumuanorpada.
30HbI 3anycka
YHUKaNbHOW 0COBEHHOCTBI0 DYHKLMI 30HANLHOTO 3anycka SBASETCS BO3-
MOXHOCTb €€ 1CMONb30BaHMS B YaCTOTHON 061acTh. TUNOBLIMYU NMPUMEHE-
HUAMU IBASIOTCS OBICTPOE 0BHAPYXEHNE W aHANU3 HEXENaTeNbHOMO U3fy-
YyeHus, uamepennst curHanos MMPY u uMNyAbCHBIX CUTHANOB.
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Oto0paxeHne 3aBUCUMOCTUA MOLLLHOCTM U 4acTOTbl OT
BpemeHu

Onums aHanuaa cnektpa R&S®RTO-K18 no3sonsieT NpoBOAMTL aHa-
N3 MEHSIOLLMXCS BO BPEMEHM CUTHANOB B YACTOTHOI 06nacTy.
CnekTporpamMma — 3T0 4YaCTOTHO-BPEMEHHAs AMarpamma C LIBETOBbIM
KOZAMPOBAHMEM, Ha KOTOPOW 3HaYEHMs 4aCTOTbl OTOBPAXaloTCs OTHOCH-
TENbHO BPEMEHN. /I3MEHEHNe curHana B0 BPEMEHM OTPAXAaEeTCs SpKOCTbIO
11 UBETOM KaXZ0/ TOYKM Ha ABYXMepHOIt auarpamme. Ocumnnorpads
R&S®RTO no3BonstoT NpoBoaAuTb BLICTPbIN aHanu3 peyesblx 1 AM/HM-
CUrHaNoB, a TaKKE CUTHANI0B PAAMONOKALMOHHBIX CTAHLMA 1 CUCTEM CO
CKa4koobpa3Ho NepecTPOIKON YacToTbl.

CnekTpanbHblil aHanu3 ¢ 0ToOpaxeHMeM pPe3yNnbTaToB B
norapudmmnyeckom maclutadbe

[ns uenoro psaa N3MepeHnii NCNoNbL30BaHNe NOrapUPMUYECKOro Mac-
wraba no 0CK 4acToT NO3BONSET NONYYMTL BONee HarsAHoe 0To0pa-
XEHWE 3HAYEHNI aMMAUTY/bI, OTAMYAIOLMXCS HA HECKOMbKO NOPSAKOB.
Onums aHanuaa cnektpa R&S®RTO-K18 noanepxmsaeT a1y GyHKUMIO
INS CNEKTPa U CMEKTPOrpaMMbl.

BbICTpOe nosyyeHne pesybTaTos ¢ NOMOLLbIO
aBTOMATUYECKOro U3MepeHus Mo CNUCKy NUKOB

(DyHKLI,I/IFI N3MepeHns No Cnucky NKOB NCMONb3YeTCsa Ot aBTOMaTU4eCcKo-
r'0 N3MEPEHNS YaCTOTHbIX NMUKOB. CnncoK YaCTOTHbIX NUKOB NpeacTaBieH B
Ta6auue. MOLIHOCTb ¥ YacTOTa MakCUMabHbIX MMKOB MOTYT GbiTb YKa3aHbl
Ha CeKTporpamme.

Tekyuige b

CnekTporpamma

Jlorapudmmy. macitab
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BbIABJIEHUE N YCTPAHEHWE 9MI

» Axanus 3MM B npouecce pa3paboTku

» Lunpokuit AMHAMUYECKMIA AUana3oH U BbICOKAsS YYBCTBUTENbHOCTb

> Buayanusaums cnopaguyeckux uanyyeHui

Ananuz 3MI B npouecce pa3paboTku

Mpu aHanu3e npobaem SMI B 3NEKTPOHHbIX LiENsX nepes paspadoTymka-
MW BCTAET 3afia4a OnepaTMBHOMO M TOYHOrO OOHAPYXEHUS 1 YCTPaHeHUS
MICTOYHNKOB HEXenaTenbHoro uanyyenus. Ocumnnorpad — OAnH U3 Kto-
YEBbIX MHCTPYMEHTOB ANS UCMbITAHMIA, MCMONb3YEMbIX B XOAE Pa3paboTke
Takux Leneit. Micnonsb3osanue ocumnnorpados ans aHanmsa IMI no3so-
NSIET YCTPAHUTL psif, NpoBaem, BO3HUKAIOLLMX B NPOLIECCE pa3paboTku.
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Lnpokuii auHamu4eckunin guana3oH U BbICOKas
YyBCTBUTENbLHOCTb

Ocumnnorpad R&S®RTO — MOLLHbIA UHCTPYMEHT ANS NPOBEeHUs aHa-
nm3a AMI. Lnpokuit pMHaMMYecknin aanasoH 1 BbICOKAs YyBCTBI-
TENbHOCTL N0 BXoAy (1 MB/aen) BO BCei nonoce nponyckaxus obe-
CNeYmMBatOT BOBMOXHOCTb 0OHAPYXEHNS Aaxe CAaboro U3nyyeHuns.
BricokonpounssoanTensHas peanuaauus dyHkumn BI® npeansHo nopxo-
QT NS NPOBeieHUs HeOBXOAMMOro aHanuaa B YacToTHO 0bnacTu bna-
rofaps NPOCTOTE MCMONb30BaHWS, BBICOKOM CKOPOCTM COOPA AaHHbIX U
HaNM4MI0 Takmx QYHKLWIA, Kak LBETOBAsS MapkMpOBKa 0TOOPaXeHUs crek-
Tpa B COOTBETCTBIM C YaCTOTOM NOSBAEHMSA. B coyeTaHmn ¢ npobHnkamu
1151 UIBMEPEHIS HAMPSKEHHOCTI ANEKTPOMArHUTHOrO NoAst B GnKHeN
30He yHkuma BIND no3sonseT onepatmBHO 0BHAPYXMBATb W aHANM3NPO-
BaTb npobnemsl M.



Busyanusauus cnopaguyeckux usny4eHui

OcobeHHoCTb Npubopa — ncnonbaosaxue bI1® ¢ nepekpbiTeM.
Ocuwnnnorpad pasfensieT 3axBayeHHblid CUrHan BO BPEMEHHON 061aCTH
Ha HECKObKO NEPEKPbIBAOLLMXCS YHACTKOB W BINMONHSET PACYET CekTpa
JJ1S1 KaX[0ro yyacTka. 3atem nofnyyeHHbIe CNEKTPbI MapKMUpYIOTCS LIBETOM
B COOTBETCTBIM C 4YaCTOTOM NOSBAEHUS 1 OOLEANHAOTCS A1s NpeacTaB-
NEeHUs B BIAE NONHOMO CNekTPa. MoMHbIA CNeKTp N03BOASET MONYYUTL Ha-
TNAAHOE NPeCTaBAeHIe 0 TUME 1 YacToTe nosieneHns IMM. C nomoLubio
370l QYHKLMM MOXHO YBUAETH AAXe CNopaauyeckne CUrHansi.

Eule ogHa 0COBEHHOCTb — BO3MOXHOCTb TMOKOTO 3aiaHIst Macok B ya-
CTOTHOIH 00AAaCTM C NOMOLLBIO COOTBETCTBYIOLLEN DyHKUMN. YCNOBME TvNa
«0CTaHOBKA NMpW HapyLleHUW» OTBEYaAET 3a NpekpalLeHmre npouecca coopa
JIaHHbIX NPW HAPYLLIEHWN CUTHANOM NPEAENoB YacTOTHON Macku. 310 no-
3BONSIET PELNTL Hanbonee CoxHyo npobnemy IMIT — obHapyxeHue n
aHanu3 Cnopaamyeckoro nanyyerus.

Koppensguus mexay 4actoTon U BpEMEHEM

OxoHHas dyHkups B ocumnnorpados R&S®RTO obecneynBaet Bo3-
MOXHOCTb OrpaHnyeHns npeaenos aHanuaa brd B cooTBeTCTBIM C ONpe-
[JENEHHbIM N0b30BATENEM OTPE3KOM 3aXBAYEHHOrO CUrHana BO BPEMEH-
Hot 06nacTi. Monb3oBaTeNM MOTYT NEPEMELLATL 3TO BPEMEHHOE OKHO MO
BCEMY CuUrHany ana yCtaHoBeHUS 3aBUCUMOCTU MexXay y4aCTkamun CUrHa-
na BO BPEMEHHON 06nacTh 1 COBLITUAMM CrekTpa. 3T0 NO3BOASET, HANpU-
Mep, ONPeLenuTb B3aUMOCBA3b MeXay napasutHbiMu IMIT MMAyNbCHbIX
NCTOYHMKOB NUTAHNS 11 BbIOPOCAMI NEPEKNIOYAIOLLErO TPaH3NUCTOpPa.

CnexTp cTpoba 1

Macka nq 3axara cno-
pagny4eckoro nsny4exHus

Cnexktp cTpoba 2
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AHANTU3 CUTHAJIOB

» [peobpa3oBaHue MoaynMpoBaHHbIX cUrHanoB B |/Q-aaHHbIE B peanbHOM MaciuTabe BpeMeHu

» BbICOKOTO4HbII aHaNM3 LWMPOKONONOCHbIX BY-curHanos
» PaclumpeHHblil aHanu3 curHanos

Mpeo6pa3oBaHue MOAYNMPOBAHHbIX CUrHAIOB B |/Q-paHHble
B peasibHoM Maclutabe BpemeHu

Ncnonb3oBanue uHtepdeiica 1/Q-aanHbix ocuuanorpada R&S®RTO-K11
3HAYMTENbHO YNPOLLAET BbINONHEHNE aHann3a MOLYIMPOBAHHBIX CUTHa-
noB. 31a onums 06ecneynBaeT NPeodpasoBaHNe MOYNIMPOBAHHbBIX CHT-
HanoB B |/Q-aaHHble B peanbHoM MacluTabe BpemeHu. 1/Q-aaHHble MoryT
ObITb 00pabOTaHbI ¢ MOMOLLBIO CreuranianposarHoro MO a5 BEKTOPHO-
ro aHanm3a curHanos R&S®VSE wnn B cpene MATLAB®,

BbICOKOTOYHBII aHaNN3 LWIMPOKONONOCHLIX BY-curianos
Ocuunnorpad R&S®RTO no3BonsieT BLINOAHATb TOYHbIE MHOTOKaHasbHbIE
LMpokononocHble B4-n3meperns B ananasoHe ao 6 . Ans nameperus
Hecylwwx paauoyacTtoT B AnanasoHe ot 50 MMu ao 110 My coBMECTHO ¢
ocupanorpadom R&S®RTO MOryT NPUMEHSTLCS CMECUTENMN HA FapMOHU-
kax R&S®FS-Zxx, no3songtoLme 1oOUTLCA NONOCH aHanu3a Ao 5 ML,

BY-xapaktepuctikn R&S®RTO Bnevatnsior. bnarogaps 4yBCTBUTENBHO-
¢t =159 nbmBT (1 M) 1 oTHOWeEHNIO curHan-wym 112 ab ocuuanorpad
R&S®RTO cootBeTCTBYET TPEOOBAHMAM K NMPOBEAEHMIO BbICOKOTOYHOTO
aHanusa BY-curnanos.
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Ananu3 BY-curHanos

LLnpnHa nonocsl aHanusa

Ocuunnorpad R&S'RTO co cmecutensimm R&S'FS-Zxx

nosnoca aHanuaa 10 5 I, ¢ wacroroii f_ o1 50 1o 110 Iy

3HayeHne BY



PacLuinpeHHblli aHanu3 curHanos

[Ins BLINONHEHWS aHANM3a CNOXHbIX CUTHANOB, TakMX Kak Pafnonoka-
unoHHble OFDM-curHansl 1 MIMO-curHansl cuctem 5G, [OCTynHa BO3-
MOXHOCTb pactumpermns GyHkumii ocumnnorpada R&S®RTO ¢ nomotibto
npuknagxoro MO ans BekTopHOro aHanuaa curdanos R&S®VSE. 3o M0
NOANEPXMNBAET LIMPOKMA CNEKTP MHCTPYMEHTOB aHanu3a ans OTnaakn 1
ONTUMM3ALMM CXEMHBIX pelleHnid. Micnons3osanue M0 R&S®VSE B co-
yetaHuu ¢ ocuunnorpadamu R&S®RTO no3BonseT BbINOAHSTL aHaNU3
aHa0oroBbIX W LMGPOBbIX MOAYIMPOBAHHbIX CUTHANOB. 0AAEPXMBAETCS
BO3MOXHOCTb aHaNM3a UMMYNbCHbIX 1 aHANOTOBbIX MOAYAMPOBAHHbIX CUT-
HanoB, TMNOBbIX |/Q- 1 BEKTOPHbIX CUrHANOB, & TaKXe CUrHAN0B CTaHaap-
TOB 6ECNPOBOAHOI M MOBUNLHOI CBs3K, Takux kak LTE, 5G NR n WLAN.

MO sekTopHOro aHanu3a curHanos R&S®VSE

Onuun aHanusa TunoBbie n3amepexus Pexum curiana Pexum 1/Q"

Basosoe M0 R&S®VSE

Arann3 mogynupytowmx 1/Q-curHanos
|/Q-ananusarop nyvpylouwx 1/Q-

R&S®VSE-K6 3mepeHre napameTpoB NMNYNbCOB . °
R&S®VSE-K6a MHOroKaHanbHblit aHanu3 MMNYnbCcoB ° .
R&S®VSE-K7 AHann3 MogynaLMmM OTAENbHbIX HECYLLMX ¢ Mogynsuueit AM/YM/OM ) °
R&S®VSE-K10 Ananns curHanos GSM/EDGE/EDGE Evolution .
R&S®VSE-K60 AHann3 nepexofiHbIx NPOLECCOB ° .
R&S®VSE-K70 AHanua curHanos ¢ LmdpoBoi Moaynsumeit . .
R&SCVSE-K72 AHanua BocxoaaLmx 1 Hucxoaswwmx curdanos 3GPP WCDMA, Bkntoyas .

HSDPA, HSUPA 1 HSPA+
Ananns curdanos WLAN

R&S®VSE-K91 B COOTBETCTBUM CO CTaHﬁapTOM WLAN |EEE 802.11a/b/g/n/p/ac/ax *
R&S®VSE-K96 Anann3 nonb3osarenbckux curtanos OFDM n OFDMA . .
R&S®VSE-K100/-K102/-K104 AHanu3 curHanos LTE n LTE-Advanced .
R&S®VSE-K106 Ananns curnanos LTE y3kononocHoro loT .
R&S®VSE-K144 Ananus curHanos 5G .
R&S®VSE-K146 Axanua Huexopawmx curdanos 5G NR MIMO .

U Tpebyetcs nporpammHblii |/Q-untepdeiic R&S®RTO-K11.

PaclumpeHHble BO3MOXHOCTH aHanu3a BY-curnanos ¢ ucnonb3osanmem ocuumnorpagpa R&S®RTO

R&S®VSE
MO BekTOpHOro aHanu3a
CUrHanoB

MATLAB®
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BCTPOEHvaIVI FTEHEPATOP CUIHAJIOB MPOWN3-
BOJIbHON ®OPMbI

» Jlio6oit ocumnnorpad R&S®RTO moxeT ObiTb ocHaweH 100-MIy, reHepaTopoM CUTHANOB NPOM3BOJIbHOM HOPMbI
» BxogHble curHansl gns HeCUMMETPUYHBIX M AuddepeHLuanbHbiX MHTEPGHEICoB
» WcnbiTbiBaliTe CBOM YCTPOICTBA C MOMOLLbIO COBCTBEHHbIX CUrHANOB

Jlo6oii ocuunnorpagd R&S®RTO MoxeT ObITh OCHALLEH
100-MIy, reHepaToOpOM CUrHaNOB NPOU3BOJILHON (HOPMbI
Ocumnnorpadbl R&S®RTO — nepsbie B CBOEM Knacce Npubopsbl, OCHa-
LIEHHbIE MOMHOCTbIO BCTPOEHHbBIM [IByXKaHabHbIM FeHEpaTopOM (yHK-
Ui yactotoit 100 MI'u, reHepaTopom CUrHaN0B NPOM3BOALHON GOPMBI

11 BOCbMMKaHaNbHbIM reHepaTopoMm LWabnoHoB. baarogaps Yactote auc-
kpeTuaauyn 500 MaH 0TCYeTOB/C M 14-BUTHOMY Pa3peLLEHmO reHepaTop
MOXET ObiTb NCMONb30BAH B 06Pa30BaTEbHbIX LIESX, a TakXe NS Npo-
eKTUPOBAHMSI CUCTEM W BbINONHEHNS HAYYHO-UCCNeA0BaTENbCKMX PaBOT.
BCTPOEHHbI reHepaTop No3BONSET CIKOHOMUTb MECTO HA UCTbITATENBHOM
CTeHfie 1 06ecneynBaeT BOAMOXHOCTb HOPMUPOBAHIS Kak CTaHAAPTHO-
ro, TaK 1 NpOU3BOBLHOTO BXOAHOrO curHana ans NY. Ero MoxHo ncnonb-
30BaThb B ka4eCcTBE reHepatopa WabnaoHoB, GYHKLMA nan MOAYANPYIOLLMX
curHanos. Kpome T0ro, reHeparop MOXeT paboTaTh B PeXuUMe kayato-
LLeICs 4acTOTbl M MO3BOMSIET BOCNPOU3BOAUTL OCLMANOrPaMMbl CUTHANOB
NPOK3BONBHON GOPMbI U3 DainoB.

OCHOBHbIE XapaKTePUCTUKM reHepaTopa CUrHaaoB Npou3BoJibHOM
dopmbl R&S®RTO-B6

AHaNOroBblii BbIXOA, 2 KaHana
Monoca nponyckanms 100 My
YacToTa auckpeT13aumm 500 mnH oTcyeToB/C

» [eHepatop CTaHaapTHbIX CUrHANOB
(cuHyconaanbHbli, NPMOYTONbHBII,
nunoo6pasHblii, NOCTOSIHHBIIA,
UMNYNbCHBIA, KapAMHANbHBII CUHYC,
kapamouaa, rayCCoBckuii, JlopeHua,

Pexumbl paboTbl 3KCNOHEHUMaNbHOE HapacTaHne/cnaa)

»  MogaynaunorHbiii reHepatop (AM, YM,
YMH)

» [eHeparop kayaloLencs 4acToTl

» [eHepatop CUrHanoB NPOM3BONLHON

dopmbl
T'eHepatop LwabnoHoB 8 kaHanos
MNamstb 40 MNH OTCYETOB Ha KaHan
PaspelueHne 14 6ut
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BxopHble curHanbl ajis HECUMMETPUYHBIX U
anddepeHumnanbHbix UHTEpdEcoB

[ns npoBefeHns ucnbiTaHuin AnddepeHumanbHbix YCTPONCTB reHepa-
TOPbI MOTYT ObITb COMPSKEHBI M CMELLEHbI IPYT OTHOCUTENBHO pyra.
Moanepxka BO3MOXHOCTW 3aJaHUS CMELLEHNS N0 amnanTyae u Gpase B
COMPSXEHHOM PEXVME MO3BONSET MOAEIMPOBATH Kak UaeasbHbIe, Tak 1
HenaeanbHble ycnosus. AuddepeHunansHble nprbopsl, Takue kak and-
depeHumanbHble yeunuTenn uan cmecuteni |/Q-nanHbix, MOryT BbiTb 1C-
MbiTaHbl B YCNOBUSIX YXyALIEHWA amnauTyapl 1 aucbanaqca das.

WcnbiTbiBaiTE CBOM YCTPOMCTBA C MOMOLLbIO COOCTBEHHbIX
CuUrHanos

cnbiTanne yCTpOVICTBa C NOMOLLbIO peanbHbIX CUTHANO0B OTKPbIBAET A0-
CTyn K HOBbIM METOAaM NPOBEPKN NPeAeNbHbIX BO3MOXHOCTE CXEMHOT0
peLueHns. FeHepaTop cUrHanoB npou3sonbHoi Gopmbl R&S®RTO-B6 no-
3BONISIET BOCMPOM3BOANUTL OCLMANOrPaMMbI CUTHANOB, 3aXBaYEHHbIX OC-
umnnorpadom. [ins ocumanorpamM 3axBayeHHblX CUHaN0B NpeacTaBneHa
BO3MOXHOCTb U3MEHEHNS aMIIUTYAbl 1 YPOBHA CMELLEeHNS Ui Hanoxe-
HUMS LyMa ANS OLLEHKW YCTPORCTBA NO KPUTEPUAM pa3paboTki.

MonHOCTbI0 aBTOMATU3UPOBAHHbIE UCMbITAHMS HA
COo0TBETCTBUE

NcnbiTaHms Ha COOTBETCTBME MOMYT ObITb MOMHOCTHIO ABTOMATU3MPOBAHbI
C NOMOLLIBIO reHepaTopa CUrHanos Npon3sonbHoi popmbl R&S®RTO-B6,
470 M36aBNSIET OT HEOOXOANMOCTU UCMOb30BAHIS BHELIHErO NCTOYHMKA
curHanos. M0 R&S®ScopeSuite npeaHasHayeHo ans ynpaenexus rexe-
PaTopPOM CUrHaNOB NMPOM3BOBLHON GOPMbI 11 MO3BOASET, HANPUMED, Bbl-
pabaTbiBaTb CUrHAN NOMEXM, He0BX0AMMbIIA 1 NPOBEAEHMS NCTbITAHMIA
Ha cooTBeTCTBME CTaHaapTam Ethernet. Takum 06pasom, ocumnnorpad
R&S®RTO — 370 caMoe KOMNAKTHOE Ha PbIHKe PELIeHNE ANs MPOBeaEeHMs
WCMbITAHMIA Ha COOTBETCTBHE.

Hacrpoitka auddepen-
LiManbHoro curHana

Konus ocu-Mmbl

/3meHerre amnin-
Tyabl U CMELLEHMs
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ONODEPEHUMANBHBIA UCTOYHUK UMMYJIbCOB
16 'y

» [uddepeHunanbHblit UMNYAbCHbIN CUrHAN C HaCTpaMBaeMbiMu nNapameTpamu
» [pumeHeHne ang noaayn BXogHbIX curHanos B UY unu ang koppekuum casura ¢pasbl
» Ananu3 TDR/TDT

OnddepeHumnanbHblii UMNYALCHBIA CUrHan ¢
HacTpaMBaembIMu nNapamMmeTpamu

MeTounuk umnynbcoB R&S®RTO-B7 obecnednsaeT anddepeHumanbHbii
MMNYNbCHBIA CUTHAN C BBICOKOW CTEMEHBIO CUMMETPUN 1 ManbiM BPEME-
HeM HapacTaHus 22 nc.

lonb3oBaTeNb MOXET HACTPOUTL OCHOBHbIE MAPaMETPbl MCTOYHMKA UM-
NynbCOB. BbIXOAHON YPOBEHb MOXHO M3MEHSITh B Ananasote ot —50 mB
10 -200 mB ¢ warom 10 MB. YacTota noBTOpeHUs UMNYAbCOB U KO3G K-
LIMEHT 3anoaHEeHUs MPOrpaMMUPYIOTCS B AnanasoHe ot 5 ' o 250 M un
01 10% 10 90 % COOTBETCTBEHHO. VICTOYHMK MMMNYNbCOB MOXET CUHXPOHN-
31POBATbCS C ONOPHbIMY TakTOBbIMU uMnynbcamu R&S®RTO nan moxet
paboTatb aBTOHOMHO, YTOObl YCTPAHUTL IETEPMUHUPOBAHHbIE YCAOBHS
OIS HEKOTOPBIX NCMbITATENbHbBIX CUCTEM.

MpumeHeHune ans nogayn BXoAHbIX curHanos B UY wnu ans
Koppekuumn casura ¢pasbl

McTounnk R&S®RTO-B7 nerko HacTpouTh A1 noaaym BXOAHbIX CUrHa-
OB B UCMbITYEMbIE YCTPOIiCTBA. Hanpumep, ocuunnorpad MOXeT 0be-
CMeymMBaTh TOYHbIV TAKTOBBIA CUTHAN UM UMNYNbCHbI BXOAHOW CUrHan ¢
MaJibIM BDEMEHEM HapacTaHUs s MPOBEPKI XapakTepUCTUK NPUEMHN-
ka. bnarofaps pacdasuposke Ha Bbixoge < 0,5 nc R&S®RTO-B7 Takxe
MOXET CYXNUTb TOYHBIM UCTOYHUKOM /1S KOpPeKLMn capura Gpasbl n3me-
PUTENBbHON YCTAHOBKM C HECKOMbKMMM KaHanamu. NMocKonbKy MCTOYHMK
nmnynbcos R&S®RTO-B7 dopmupyeT anddepeHumanbHblii CurHan, oH
naeanbHO NOAXOAMT NS KOPPEKLMM cagura $asbl B kKabensix M npoBHMKax
npn anddeperLmanbHbix MI3MEPEHNSIX.

Ananus TDR/TDT

Onups R&S®RTO-K130 0bbeanHaeT UcTouHMK umnynscoB R&S®RTO-B7
11 aHaNoroBble BXOAHbIE kaHanbl ocumnnorpada R&S®RTO ans dpopmmpo-
BaHMS CUCTEMbI aHaNN3a NapameTpPOB OTPAXEHIS BO BPEMEHHON 0061aCTH
(TDR) 1 nepenaun Bo BpemeHHoit o6aacTu (TDT), koTopas noaaepxvBaeT
onpeaeneHne xapakTepucTuk 1 0TAAAKY CUrHaIbHBIX TPAKTOB, BKITIOYAs
LOPOXKM Ha neyaTHoOW nnate, kabenu 1 pasbemsl. Onups 1aeT BO3MOX-
HOCTb BbINONHSATb HECUMMETPUYHBIE W MO GEPEHUNANBHBIE USMEPEHNS.
10 TDR/TDT BktoyaeT B cebst MacTep M3MEPEHWIA, KOTOPbIA NOMOraeT
no/b30BATENIO MPOBECTY HACTPOIIKY, KanMBpPOBKY NpUbOpa 1 aHanu3 pe-
3ynbTatoB. [oay4eHHbIE OCLMANOrPAMMbl MOTYT 0TOOPaXaTbCs B BUAE 3a-
BMCHMMOCTW UMMEeAaHca unn koaddnumeHTa 0TPaXeHNs 0T BPEMEHU Wi
paccTosiHu. Mpn 3TOM MOXHO CNONb30BAaTh BCE MHCTPYMEHTBI aHanM3a
ocumnnorpada, Takne kak Kypcopbl 1 aBBTOMATUYECKUE MBMEPEHNS.
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Mapamertp [lmana3oH 3Ha4eHwmii

[onoca nponyckaHus aHanoroBoro CurHana,
pony > 16,5 Ty, 22 nc
Bpemsa HapacTaHua

Pacdasuposka <0,5nc

Hu3knii ypoBEHb Ha BbIXOZE o1 -200 MB no -50 mB, war 10 MB
YacTora noBTOPEHMS

5/10/20/50/100/200/500 I,
1/5/10/25/50/100/250 My
5/10/20/50/100/200/500 v,

3abnoknpoBaHo

He C1HXpOHM3MpOBaH

1/5/10/25/50 MI'y,
KoaddnumeHT 3anonHeHns
YactoTa nosTopexus < 5 MIy, o1 10% 10 90 %, war 10 %
YactoTa nosTopexus > 5 MIy, 50% (noct.)
Pexum TakToBOro curHana CWHXPOHHBIIA, HE CUHXPOHHBII1/aBTOHOMHBII

AHanu3 xapakTepucTuk nepepayn auddepeHunanstHoro
CUrHaNbHOrO TPaKTa BO BPEMEHHOI 001aCTI Ha OCHOBE
CPaBHEHUS BPEMEHN HapacTaHus 1 GopMbl UMNYNbCa Ha
OMOPHBIX BbIXOAAX U BbIXOAAX CUTHASIHOIO TPaKTa.
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NMPOCTbIE CUHXPOHU3ALUA U AEKOANPOBAHUE
NOCNEAOBATEJIbHbBIX MPOTOKOJIOB

» [lpocTtas HacTpoiika C MOMOLLbIO NAaHENN NPUIOXKEHMIA
» BbigeneHue coObiTUIl NPOTOKONA C MOMOLLBIO GYHKLMM 3anycKa Ais KOHKPETHOro NPOToKoNa
» CumBonbl, nopgaepxuBaemble B ctaHaapTHoix ¢popmartax CAN-dbc u FIBEX

MpocTtag HacTpoiika C MOMOLLBIO MAHENU NPUAOXEHUI
Ocumnnorpadbl R&S®RTO ocHalLEHb! LeNbIM PSAOM NHCTPYMEHTOB 1
aHanu3a CUrHanoB nocnesoBateNbHbix MHTEPdEicoB. HacTpoiika noboro
3a/1aHHOr0 NPOTOKO/1A BLINOMHSAETCH BCErO 38 HECKOJbKO LUAroB, Ha4nHas
C NaHenn npunoxenuit. MpocTo BbIGEPUTE LWKHY, CUrHANLI KOTOPOIi HE0O-
XOAMMO AEKOANPOBATb, ONPENENNTE HACTPOIK WWHBI 1 YCTAHOBUTE /1S
OMOPHbIX YPOBHE# 3HaueHne 50 %.

BbigeneHue coObITWiI1 NPOTOKONA C MOMOLLBIO PYHKLIUK
3anycka ans KOHKPeTHOro npoTokona

®yHKUmMS onpefieneHns YCAOBMIA 3anycka NPUMEHUTENBHO K KOHKPETHbIM
NPOTOKOMAM UMEET KJIlo4eBOE 3Ha4YeHne JJid OTCNeXnBaHnsa oLwmndoK npo-
Tokona. Ocupnnorpadbl R&S®RTO nMetoT BO3MOXHOCTb annapaTHoro 3a-
nycka no onpeaeneHHoMy COLePXMMOMY NpOToKoNa (Hanpumep, agpec-
Has MHQOpPMaLKs UK AaHHbIE), @ Takxe No owmbkam nNpoTokona.

CumBonbl, NoagepXuBaemMble B CTaHAAPTHbIX opmaTax

CAN-dbc u FIBEX

Ncnonb30BanHne MapkupoBaHHbIX kaapOB 3HAYUTENBHO YNPOLLAET Ae-

KOZMPOBAHME CUTHANO0B LWKHbI. [N f06aBNEHNS METOK B Kaxablil kaap

BOCMONb3yiTech Gannom B popmare CSV. Takke NOAAEPKMBAIOTCS CTaH-

naptHble Gopmartsl Gainnos CAN-dbc n FIBEX, obecneunsatolime Bo3-

MOXHOCTb 0TOOPaXEHNs LONONHUTENbHbIX CUMBONbHBIX faHHbIX. CUMBONbI CAMBONbHBIE AaHHbIE

0TOBPaXaloTCs Kak Ha ocLmnnorpaMme, Tak 1 B Tabanue ¢ pesynbTara- CumBorbHbIli 3anyck
M fekoamposanus. Mpu aekoamposaruu GopmatoB CAN, CAN-FD uau

SENT noaaepxusaeTcs BO3MOXHOCTb 3amycka no CUMBONbHBIM AAHHbIM.
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AHanu3 wuH
CneupanbHble U3MEPEHUs Ha LWKWHAX LOCTYNHbI A9 yrayGneHHoro aHa-
nM3a IeKOANPOBAHHbIX AaHHbIX. [101b30BaTENb MMEET BO3MOXHOCTb Obl-
CTPOro OMpeaeneHns cTabunbHOCTI CBOEN LIMHbI NYTEM U3MEPEHMS KO-
adduuMeHTa KaapoBbIx OLIMOOK, B TOM YKCAe OLMOOK NOCAeA0BaTENbHbIX
Mexkanposas Bpe-
kaapoB. [ aHanM3a CUHXPOHU3ALN LWIKMHBI MOXHO N3MEPUTb 3aaepXKy MeHHas FICTOrpamma
MeXy Kafpamu unn Mexay NiobbiM coBbITUEM 3arycka W KafipoM LNHbI.
Mpn n3mepeHnn B aBToMoOUNbHON ceTn Ethernet koadduumeHT owmnbok
1 CUHXPOHW3ALMS KPOB U3MEPSIOTCS 0aHOBPEMeHHO. 06a 3Th napame- KoahdUMEHT KazIpoBbIX OLLIMBOK
Tpa 04eHb BaXHbI AN Pa3paboTKK Takix aBTOMOOUAbHbIX TEXHONOTWIA, Kak
ABTOHOMHOE BOX[EHME.

CKOpPOCTHOIA NOUCK BIOKOB JAHHbIX

PasHoo6pasHble QYHKLMM NOMCKA YNPOLLAKOT aHaNM3 JfIMHHbBIX Nocne-
JloBaTenbHOCTel curHanos. OHK 06ecneynBaioT BO3MOXHOCTb BbICTPOro
0BHapyxeHns 0coObIx TUMOB COODLLEHNIA, COAEPXMMOrO 1 olwmbok. Bee
0BHapyxeHHble CobbITUS 0ToOpaxatoTcs B Tabanue ¢ MeTkamn BpemMe-
HW. 3aTem NoNb3oBaTeNb MOXeT NPOBOAUTL aHANU3 OTAENbHbIX COObITUN
B OKHe MacLuTab1poBaHMs C COOTBETCTBYIOLLENA BDEMEHHOM NPUBSI3KON
nepemeLLaTbCcst Mexay 3TUMI COBbITUSMM.

PesynbTartsl noucka

Moapo6Ho 0 pesynbTatax

OnLUKU CMHXPOHN3ALMN U AEKOAMPOBaHUS

O6nactu MocnepoBatenbHbii Onuma Dexopgu-  [ekoampoBaHue 3anyck Mopnepxka CuUMBONbHbIE Mok AHanu3
npUMeHeHus cTaHpapt R&S® poBaHue  [EeKOAUPOBaHMS METOK CUHXP. 1 3an. LIKH
BctpanBaemble 12C/SPI RTO-K1 . . . . . °

UART/RS-232/422/485 RTO-K2 . . °

Ethernet RTO-K8 ° . ° ° . °

8b10b RTO-K52 . . . °

MDIO RTO-K55 . . . .

USB 1.0/1.1/2.0/HSIC RTO-K60 ] . . °

USB 3.1 Gen 1 RTO-K61 . . . °

USB-PD RTO-K63 ° . ° °

USB-SSIC RTO-K64 . . . . .

PCle 1.x/2.x RTO-K72 . . . .
OIS, CAN/LIN (CAN-dbc) RTO-K3 o . . o o - 5
oTpacnesblie
Astomobunectpoenme  CAN-FD (CAN-dbc) RTO-K9 . . ° . ° ° °

SENT RTO-K10 . . . . . .

FlexRay™ (FIBEX) RTO-K4 . . . . °

CXPI RTO-K76 ) . . .

100BASE-T1/BroadR-Reach®  RTO-K57 . . . . ° °

1000BASE-T1 RTO-K58 . . . . . .
Ayano 12§/LJ/RJ/TDM RTO-K5 . . .
ABunakocmuyeckne MIL-STD-1553 RTO-K6 . . ° ° °

ARINC 429 RTO-K7 . . . ° °

SpaceWire RTO-K65 . ) ° ° .
?:;egqgsg: MOBTe" 1o RFE RTO-K&O o . o . .

MIPI D-PHY RTO-K42 . . . . .

MIPI M-PHY RTO-K44 ] . . . °
KoHdpurypupyembie Manchester, NRZ RTO-K50 . . °
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ABTOMATUYECKUE NCNBITAHUSA HA
COOTBETCTBUE CTAHOAPTAM

» [pocTas HacTpoiika M aBTOMaTUYeCKOe ynpasneHne
» [n6Koe npoBeaeHue UCNbITaHUi
» GCHble N NOHATHbIE HacTpauBaeMble OTYEeTbl

MpocTtag HacTpoiika n aBTOMaTMyeckoe ynpassieHne
Mpunoxexne R&S®ScopeSuite — 310 NporpamMmMHoe CPeACTBO st Npo-
BELIeHNs UCMbITaHNA HA COOTBETCTBME CTaHAAPTaM OOLLEr0 B1Aa, KOTOPOE
BbINONHseTCs Ha ocuunnorpade R&S®RTO unu otaensHom MK.

Mpunoxenne R&S®ScopeSuite ynpasnseT HacTpoAKaMn M3MEPEHNIA 1
nocneaoBaTenbHOCTAMM UenbiTaHuid B ocumnnorpade R&S®RTO, oHo
Y4uTbIBAET 0COOEHHOCTU KOHKPETHOI M3MEPUTENBLHON YCTaHOBKMN 11 MOMO-
raeT Nob30BaTeNto NPOBOANTL UCTbITaHNS HA COOTBETCTBME. bnarogaps
noApOBHbIM UANIOCTPUPOBAHHBIM MHCTPYKLMAM 06ecneynsaeTcs ynobHoe
11 MPaBUIbHOE NOAKTOYEHNE ocumnnorpada 1 NPOBHMKOB K UCTbITaTeNb-
HOMY NPUCNOCOBAEHMIO U UCMILITYEMOMY YCTPOIACTBY. I10Ab30BaTENLCKIE
JaHHble, BCE HACTPOIIKN U3MepUTENbHOI YCTAHOBKM M NapameTpbl 0TYeTa
00 M3MepeHNsX Nerko HacTpamBatoTcs. Pefaktop npeaenos no3sonset
Nob30BATENIO OCYLLECTBASATH MHANBUIYANbHYIO HACTPOIIKY NPEAeNbHbIX
3HAYEHNA NS KOHKPETHbIX CTaHAAPTOB.

I'bkoe npoBefeHne UCNbITaHUI

[ng oTnaaku BO Bpemst pa3paboTku uan s NpoBepKM CTabUAbHOCTU
paboTbl N0b30BATENb MOXET NOBTOPSTL OTAENbHbIE UCTIbITAHNS MAK MO-
CNenoBaTebHOCTI UCNbITaHMiA N0 Mepe HeobxomumocTu. Mexay npose-
[EHNEM OTAEMbHbBIX UCMbITAHMI MOXHO MEHSTb NPEAENbHbIE IMHUM UK
Jpyrve napameTpbl J1s Kaxaoro UCMbITaHUs M CPABHUTL UX BAUSHWE HA
nonyyaemble pedynbtatbl. [0 0To6paHHbIM pedynbtatam ucnbitaxuii M0
R&S®ScopeSuite MOXeT chopMMPOBAaTL NPOTOKON MCMLITAHWIA C LENbIO UX
JOKYMEHTUPOBAHMSA.

fACHble 1 NOHATHbIE HACTPaUBaEMble OTYETbI
JlOKyMEHTMPOBaHWE PE3YNbTATOB U3MEPEHMIA ABNAETCH BAXHON 4ACTLIO
npoBepKK Ha cooTBeTCTBUE cTaHpapTaM. MO R&S®ScopeSuite npepnara-
€T LWNPOKMIA CNEKTP GYHKUMA LOKyMEHTUPOBaHUS. K pesynbratam ucnbl-
TaHWiA NONL30BATENN MOTYT A00aBASATL AONONHUTENbHBIE NOAPOOHOCTY 1
CHUMKI 3KpaHoB. Jns BbIBOAA MHGOPMALMM MOXHO MCMOb30BATL GOp-
matbl PDF, DOC n HTML.
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MUcnbiTaTtenbHble ﬂpVICﬂOCO6IleHVI9I npoun3soacTea

CxeMbl COeAVHEHMA MeXly N3MepHTENbHBIM 060PYI0BAHNEM W UCTIbITY-
eMbIM YCTPOIICTBOM ONPEAENsIoTCs B COOTBETCTBYIOWMX CTAHAAPTAX MH-
Tepdeicos. Komnanus npefnaraeT BCE HEOOXOAMMbIE UCTbITATENbHbIE

KOMMNEKTbI.

Onuus uc-

Cranpapt uHtepgeiica NbITaHWI Ha

Komnnexr gns

PekomeHayeMbie Npnbopbl, MUHUMabHAS

Pexomenpyembie

UCNbITAHUN nonoca nponyckaHus NPOGHMKM
COOTBETCTBUE
USB
2 x R&S®RT-ZS10
USB 1.0/USB 1.1 R&S®RTO-K21 R&S®RT-ZF1 R&S®RTO, 600 MTy 1 x R&S®RT-ZD10
1 x R&S®RT-ZC20
R&S®RTO, 2 IMTy; 2 x R&S®RT-ZS30
USB 2.0 R&S®RTO-K21 R&S®RT-ZF1 1 X AByXKaHaNbHbI reHepaTop CUrHan0B NPOKU3BONLHON 1 x R&S®RT-ZD30
dopmbl (pekomerpyetcs Tabor WX2182B) 1 x R&S®RT-ZC20
Ethernet
Ethernet 10/100 M6ur/c R&S®RTO-K22 R&S®RT-ZF2 R&S®RTO, 600 MTy 1 x R&S®RT-ZD10
Ethernet 1 [6ut/c R&S®RTO-K22 i R&S®RTO, 600 Mry; R&S®RTO-B6 1 x R&S®RT-ZD10
R&S®RT-ZF2C ' .
2.5G/5GBASE-T Ethernet R&S®RTO-K25 R&S®RT-ZF2 R&S®RTO, 600 MT'y 1 x R&S®RT-ZD10
Ethernet 10 r6ut/c R&S®RTO-K23 R&S®RT-ZF2 R&S®RTO, 2 My, 1 x R&S®RT-ZD30
10M/100M/1GBASE-T Energy " R&SCRT-ZF4 o o
Efficient Ethernet R&S®RTO-K86 R&SCRT-ZF5 R&S®RTO, 600 MTy 1 x R&S®RT-ZD10
ABTOMOGUNLHBIN Ethernet
®|
10BASE-T1S/L Ethernet R&S®RTO-K89 RESRT-ZF8 Si;ggéﬁg OR'\ggL(;RTO—BG
R&S®RT-ZF7A '

R&S®ZND ¢ R&S®ZND-K5
R&S®RTO, 600 Mrw;

100BASE-T1 BroadR-Reach® R&SCRTO-K24 R&S®RT-ZF8, R&S®RT-ZF7A R&S®RTO-B4,
Ethernet 1 R&S®RT-ZF3 R&S®RTO-B6;
R&S®ZND ¢ R&S®ZND-K5
R&S®RTO, 2 My;
R&S®RT-ZF8, R&S®RT-ZF7A R&S®RTO-B4
. ®)| - ’ )
Ethernet 1000BASE-T1 R&S®RTO-K87 1 R&SRT-ZF6 R&SRTO-B:
R&S®ZND ¢ R&S®ZND-K5
PCl Express

PCle Express 1.0/1.1 R&S®RTO-K81

PCI-SIG CCB/CLB
(3aka3 ¢ caiita

R&S®RTO, 6 My,

1 x R&S®RT-ZM60

MIPI
[nata aTanoHHbIX Harpysok
D-PHY R&S®RTO-K26 R&S®RTO, 4 Iy, 3 x R&S®RT-ZD40
Wntepdeiicel namatu
eMMC (HS200, HS400) R&S®RTO-K92 R&S®RTO, muH. 1T 4 x R&S®ZS10
R&S®RTO, 4 IMTu; 4 x R&S®RT-ZM60

SR 0 : h

DLiE IS R&S®RTO-K19 R&S®RTO-K12, R&S®RTO-K121 4 x R&S®RT-ZMA30

WHTerpaums B cuctemy UCnbITaHMiA

AsTomatnsauus R&S®ScopeSuite R&S®RTO-K99

R&S®RTO-K22 (100BASE-TX), R&S®RTO-K24, R&S®RTO-K87
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AHAJIN3 LENOCTHOCTU CUTHAJIA

» MouyHble 6a30Bble GYHKLMM aHANU3a JKUTTEpPA

» Yrny6neHHoe MccnegoBaHMe CUCTEMbI C MOMOLLbBIO Pa3foXeHUs LKUTTepa 1 Wyma

» MouwHble pyHKLMKM aHann3a

» BoccTaHOBNEHWE TaKTOBOrO CUrHaia A1 aHanm3a BHYTPEHHMX TAaKTOBbIX CUrHANOB B peaibHOM MacluTabe BpemeHu

MolwHble 6a30Bble GYHKLUM aHANNU3a JXUTTEPa @DyHKUMKM U3MEpeHus KUTTEPa U Wwyma
Ocuunnorpacdsl R&S®RTO npenaratoT WMPOKMiA cnekTp 6a30BbIX GyHK-
Wi aHann3a axuTrepa, obecneynsaemblx onumeit RAS®RTO-K12.

Onuus R&S®RTO-K134

®
ABTOMATU3MPOBAHHbBIE DYHKLM M3MEPEHUA IXMTTEPa, TAKMe KaK MeXTaK- Onuus R&S®RTO-K133 TJ (13m.) N (uam.)
o ® 5
TOBbIif JXMTTEP M ICKAXEHYE BPEMEHHOTO uHTepeana (TIE), HeoGxogumpl  OMLMSA R&SCRTO-K12 ;JJ(HDM BER) E: (FTEM BOE;)JN
M +
IUI9 aHaNN3a [XUTTEpa B TAKTOBbIX CUTHAMAX 1 CUTHANaX JaHHbIX, 8 TakXe CraHpapTHble  Mextakiossiit axuTrep
y dyHKUMM [Doxwrrep N-ro TakTa RJ+0BUJ DN
NS UCCNe0BaHISA OMONHUTENbHBIX AeTaNnei CurHana ¢ noMOLLbIO 10- Mopion Mexracrosas mrensocs [ DDN
MOSHUTENbHBIX UHCTPYMEHTOB, TAKMX KaK TPEK, AONTOCPOUHbIN TDEHT, U1 e e TR AT BJD 366) :_Sl,DlN
BIN® ot Tpeka. Hanpumep, MOXHO ONPENeNTb YaCTOTHbIE MOMEXN, NPU- YcraHoska 3an0nHeHNs
Bpewms ycraosky/  VICKaXeHve BpeMeHHoro ISl PN
MeHss aHanu3 B k Tpeky U3MepeHnsa MEXTakToBOro JXUTTepa. separns epsana DCD DDN + PN
OTHOLLEHWe Bpe- CKOpOCTb nepenain aaHHbIX PJ OBUN
MEHV yCTaHoBKi/  EAVHUHBI uHTEpBan DDJ +PJ OBUN (85)
yaepXaHust 3agepxKa cagvra 0BUJ

OBUJ (66)

dasa capura

YrnyOneHHoe uccnefoBaHUe CUCTEMbI C MOMOLLbIO
pasnoxeHusa mxutrepa u wyma

Y3Haiite Gonblue 00 OTAENbHbIX KOMNOHEHTAX [KUTTEPA W LyMa B UHTEP-
delice nepeparymka, 4to0bl ONPEfENnTb YPOBEHb AXUTTEDPA 1 LIYMA U
BbIIBUTb OCHOBHbIE MPUYMHBI HencnpasHocTel. Onumn R&S®RTO-K133
1 R&S®RTO-K134 obecneunsaloT pasnoxeHne pXUTTepa 1 LyMa Ha
cnyyaitHble (RJ/RN) v LeTepMUHMPOBaHHbIE KOMMOHEHTBI, TakMe Kak 3a-
BucsLwe ot aaHHblx (DDJ/DDN), nepuoamyeckue (PJ/PN) nam gpyrue
CBSI3aHHbIE HEKOPPENMPOBaHHbIe koMnoHeHTbl (OBUJ/OBUN). Anroputm
Pa3NOXEHUS OT KOMNAHUN BbIYUCNAET NEPEXOSHbIE Xa-PaKTEPUCTUKN,
KOTOPbIE MOMHOCTBLIO XapakTePU3yIoT AETEPMUHNPOBAHHOE NOBEAEHNE
CMCTEMbI Nepefayn AaHHbIX. [1onb30BaTenb NOAy4aeT TOYHbIE PE3yNbTaTHI
M3MEPEHUI Jaxe 1St OTHOCUTENBHO KOPOTKMX NOCNEeL0Ba-TENbHOCTEN
CUTHanoB.

Onumn R&S®RTO-K133 n R&S®RTO-K134 npefoCTaBAsioT A0NOAHNTENb-
Hble GYHKLMM NS PEKOHCTPYKLMAN CUHTETUYECKMX MNA3KOBbIX Anarpamm,
a TaKke pacyeta u 0ToBPaXeHNs KPUBbIX MHTEHCUBHOCTM OTKA30B MO KO-
apduLMeHTy 6uToBbIx owKboK (BER) ans BbIGpaHHbIX KOMMNOHEHTOB, YTO-
Obl MOHMMATb WX BAMSIHME Ha PAbOTy CUCTEMbI B LIENOM. [lis npoBeaeHNs
yrayBAeHHOro aHann3a 0TAEeNbHbIE KOMMOHEHTbI KUTTEPA U LyMa MOryT
0TOOPAXaThCs Ha rMCTorpamMmMe, TPEKe uam auarpamme cnekrpa. Ha npu-
BEJEHHOM HUXE CHUMKE 3KpaHa Moka3aHbl PE3ybTaTbl N3MEPEHNs ne-
PEXOAHOI XapakTePUCTUKM, OTAENbHbIX KOMNOHEHTOB MXUTTEPA 1 LyMa
Ha ructorpamme, CNeKTpa NEPUOANYECKOr0 XMTTEPA, CUHTETUYECKOI
rNa3koBOil amMarpamMMbl U KPMBOW UHTEHCUBHOCTW OTKA30B N0 K03hdu-
unenTy BER mxuttepa u wyma ans curdana USB3.1 Gen1 co ckopocTbio
5T6ur/c.
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BoccTaHoBneHue TaKTOBOro CuUrHana ans aHanmaa
BHYTPEHHUX TAaKTOBbIX CUrHaNOB B PeajibHOM MacLuTabe
BpemMeHu

B psge nocnenoBatenbHbIX MHTEPGENCOB UCMONb3YETCH BHYTPEHHWIA TaK-
TOBBIN curHan. MpuemH1K A0MKEH BOCCTAHOBUTDL TAKTOBbIN CUTHAN no
nepefiaHHOMy CHrHay ¢ NOMOLLBIO GYHKLMM BOCCTAHOBNEHWS TAKTOBOMO
curHana. Onuus BoccTaHoBneHns TaktoBoro curtana R&S®RTO-K13
yNpOLLAET NONYYEHNE XapaKTEPUCTMK JAHHOMO TUMNa CUrHaNoB. Jta (GyHK-
LMs — COCTaBHas 4acTb YHUKANbHOM apXUTEKTYPbI LIPPOBOrO 3amnycka
ocumnnorpada R&S®RTO; oHa N03BONSET OCYLLECTBASTH BOCCTAHOBNE-
HWE TaKTOBOrO CUrHana B peanbHOM Maclutabe BpeMeHi. B pesynbtate
MOXHO HEMPEPbIBHO BbIMOMHSTL MA3KOBbIE W TMCTOrPAMMHbIE U3MEPEHNS
Ha NPOTSXEHMM AIMTENBHOTO Nepuoaa Bpemeru 6e3 HeobXoaMMOCTH No-
cTobpaboTky. MpenmyliecTBo: annapatHble GyHKLUMM BOCCTAHOBNEHNS
TakTOBOrO CUrHana npy MakcMManbHOM YacToTe AnCckpeTuaaummn 6es ka-
KnX-n1bo orpaHnyeruii GyHKUMA ocumnnorpada. YHukanbHoe CBOCTBO
— 0T0OPaXeHNe BOCCTAHOBAEHHOMO BHYTPEHHETO TAKTOBOMO CHrHana u
€ro noApPO6HbIA aHanN3 ¢ NOMOLLBIO BCEX OCTYMHbIX BUAOB N3MEPEHMS
IKUTTEpA.

3anyck no nocnepoBatesibHOMY LaGAoHY

3a cuet 06beauHeHus BoaMoxHocTet ocumnnorpada R&S®RTO u onumo-
HaNbHON MYHKLMM annapaTHOr0 BOCCTAHOBNEHMUS TAKTOBOTO CUrHana uin
napannenbHoro TakToBOrO CUrHana nosb3oBateflb MOXET OCYLLECTBASATh
CUHXPOHM3aLMO (3anyck) no nto6omy wabnoHy 610ka AaHHbIX NOCAea0-
BaTE/bHOMO MHTEpdeiica AnHONM 10 16 6aiiTOB CO CKOPOCTAMM Nepenayn
nanHblx o1 100 K6uT 10 2,5 MOuT B cekyHay. Bce onuum aHanusa ocTaroT-
s A0CTyNHbIMK. Hanpumep, nonb30BaTeny MOryT UCNoab30BaTh GYHKLMN
N3MEPEHNs KUTTEPa ANs ONPEAENeHIs BMSHUS KOHKPETHON GUTOBON
nocneaoBaTeNbHOCTM Ha TaKTOBbIV CUrHaN NPOToKONa.

3anyck no BoccT.
TaKTOBOMY CUrHany

[nas

/ckaxeHre BPEMEHHOrO HTEpBana

MckaxeHne BPEMEHHOMO MHTEpBaNa [iBYX
pa3nnyHbIX BUT. NocneaoBaTeNbHOCTE

Ocuunnorpad R&S®RT02000 39



BO3MOXHOCTHU PACLULUPEHISA B

bYAYLWEM

» KoHdurypauus annaparHbix Onuuii N0 MeCTy aKcnayaraumm
» [lporpaMmHble NPUNOXeHUs, NOCTaBASiEMbIE MO 3aNpoCy
» PerynapHbie 06HOBNEHNS BCTpoeHHoro MO

KoHdwurypauus annapatHbIX ONLUuiA N0 MECTY 3KCyaTalmm

Ocumnnorpadbl R&S®RTO nerko aganTupyioTcs K HOBbIM TPEOOBAHNSM.

YHUKa/IbHbINA MPUHLMI @BTOMATUYECKOI HACTPOKM NPU NOLKIOYEHNM

(plug & play) no3BonsieT ¢ NerkocTbto 06HOBASTL 1 MOIEPHN3NPOBATL OM-

unmn. Bee annaparHble onuuu, Takme Kak LMGpOBbIE kaHabl AN aHanuaa

NOTUYECKIX CUTHANOB MW TEPMOCTATMPOBAHHBINA KBAPLIEBbIV FeHepaTop

onopHoi yactotbl 10 ML, MOYT ObiTb YCTAHOBNEHBI B PACMONOXEHHBIE

Ha 3afHel naHenn cnotel 6e3 Heo6Xx0aMMOCTI OTKPBITUS ocLumAnorpada.

Takoin noaxof UMEET P, NPEUMYLLECTB:

» B03MOXHOCTb paclumperust GyHKLMOHAbHBIX BO3MOXHOCTEN s
BbINONHEHNS HOBbIX M3MEPUTENbHBIX 3a4ay

» YCTaHoBKa ONUMA NO MECTY SKCMyaTaLmu 32 HECKONbKO MUHYT

» OT1CyTCTBME HEODXOAMMOCTM B PETYNIMPOBKE MM NEpekanMbpoBke
npubopa Nocne yCTaHOBKM OMLMIA

40

MporpammHble NpuNoXeHus, NocTaBasieMbie MO 3anpocy

ba3oBblit 610K UMEET NONHbIA HAaBOP PYHKLINIA COBPEMEHHOIO OCLIMANO-

rpada ans 00bIYHOrO MCNOAb30BaHUs. Mpu Hann4un 0cobbIX TPeOOBaHNIA

©a30BbIi 610K MOXET ObITb ONEPATUBHO PACLUMPEH C NOMOLLBI NPO-

TPaMMHbIX OMLWIA;

» 3anyck 1 AeKoaMpOBaHMe AaHHbIX NOCNEeA0BaTENbHbIX NPOTOKOO0B
(I’C, SPI unn CAN)

» ABTOMAaTWYECKME UCTbITAHUS HA COOTBETCTBIE CKOPOCTHbIX
nHTEPdEIiCOB, B ToM ynucne, USB unn Ethernet

» [leTann3npoBaHHbIE ONUMN ANS aHanu3a LXuTTepa 1 napaMeTpoB
ANEeKTPONUTaHNS

» AHanu3 CurHanos u cnekTpa

PerynspHble 06HOBNEeHUs BcTpoeHHoro M0

Komnanus npeanaraet perynspHble 06HOBAEHNS BCTPO-eHHOrO M0 ang
pacLMpeHust GYHKLMOHANBHBIX BO3MOXHOCTEN ocumn-norpados
R&S®RTO. Betpoertoe MO ocumnnorpados MOXET ObiTb 06-HOBNEHO C
nomoLpto USB-Hakonutens uav yepes nopT noKanbHoi CeTH.
becnnatHble 0OHOBNEHIUS MOXHO CkayaTb Yepes VHTepHeT. Balu
ocuunnorpad R&S®RTO Bceraa byaeT CO-0TBETCTBOBATL CaMbiM
COBPEMEHHbBIM TPEOOBAHMAM.

CbeMHblli TBepAOTENbHbIN ANCK

N3Bneyb xectkuit anck u3 ocumnnorpada R&S®RTO MoxHO 63 ucnosb-
30BaHNs Kakux-nnbo MHCTPYMEHTOB. KOHdUAEHUMANbHbIE aHHbIEe 0CTa-
HYTCS 3aLLMLLEHbI.

MpocToe pacwmpeHne nNoaocki NPonyckaHus ang paboTbi ¢
ObICTPO MEHSIOLWMMUCS CUTHaNaMu

MHOraa BO3MOXHOCTI KanuTanoBAOXEHIA OrpaHnyeHbl A NpK NoKynke
Hen3BECTHbI BCe Dyaylune TpeboBaHMs K nonoce nponyckaxus. [ins Bcex
ocuunnorpados R&S®RTO noaaepxmBaeTcs BO3MOXHOCTb paclumpe-
HWSI NO0CHI NPOMYCKAHWS C MOMOLLbIO OnuyiA. Hanpumep, ocuninorpad
R&S®RTO2004 ¢ nonocoit nponyckarus 600 MIL, MOXHO MOAEPHM3NPO-
BaTb 710 6 T, MonepHusaums ocumunnorpados BkIOYaeT B ce0S1 NONHYI0
NPOBEePKY 1 KanbpoBky ocuuanorpadoB B LIEHTPE TEXHUYECKOrO 06CNY-
XMBAHUS .

XKecTknii anck npubopa MOXeT ObITb U3BNEYEH Be3 UCMONb30BAHUS KaKiX-11b0

NHCTPYMEHTOB



NOJIHOOYHKLNOHAJIbHbIE
NNPOBHUKU

» Llupokasa nuHeiika npo6HUKOB IS peLLeHust nlObIx
U3MepUTeNIbHbIX 3aAa4

» PelueHue 3aa4 BbICOKOCKOPOCTHbIX U3MEPEeHUH

» [onHas nuHeiika NPOGHMKOB ANs U3MEPEeHMii napaMeTpoB
3NEeKTPONUTaHUS

LLinpokas nuHeiika NpoOHMKOB ANa peLieHus NoObix
n3MepuTeNbHbIX 3aja4

KomnaHus npeanaraet WMPOKYIO JIMHENKY BbICOKOKA-YECTBEHHbIX
NPOBHNKOB 191 peLLermns MobbIX N3MEPUTENbHbIX 3aaa4. BaxHeiilume
napameTpbl NPOOHMKOB — MOAOCA NPOMYCKAHMS, BXOAHOE COMPOTUBAEHNE
1 InHaMmuyeckuii apranasoH. O6nagas BXOAHEIM CONPO-TUBNEHNEM 1
MOM, aKTiBHble NPOGHNKM CO3AAIOT MUHUMANbHYKO HArpy3Kky B
KOHTPOJIbHBIX TOYKAX MCTOYHUKOB curHana. OueHb LMPOKNA AMHamMuye-
CKMIA oManasoH, IaXe Ha BbICOKMX YacTOTax, UCKNIOYAET MCKAXEHNS CuUr-
Hana, Hanpumep, 16 B (V ) Ha yactote 1 [TL Ans akTUBHbIX HECUMME-
TPUYHBIX NPOBHMKOB.

pa3max

PeweHune 3apa4 BbICOKOCKOPOCTHbIX U3MEPEHMNIA

Cuctema mopynbHbix Npo6HukoB R&S®RT-ZM 06ecneynBaeT BbICOKYIO
3P DEKTUBHOCTb B COYETAHUM C TUOKMMI U HACTPANBAEMbIMU BO3MOX-
HOCTIMM NOAKNOYEHNS. B cuctemy BXoAST MOAYAM HAKOHEYHUKOB Npob-
HUKOB /151 PA3NINYHbIX U3MEPUTENbHBIX 3af1a4 1 yCnoBuid. Moaynu Ha-
KOHEYHUKOB NPOGHNKOB MOTYT NOAKMIONATLCS K MOAYASAM YCUNUTENeii ¢
nonocamu nponyckauus B ananasoue ot 1,5 ITu go 16 M. Cuctema

napameTpoB 3NEKTPONUTAHUS

MonHbI acCOPTUMEHT NPOOHMKOB A1 U3MEpPEeHui

MOZYNbHbIX NPOBOHUKOB Takke 0OECNeYnBaET MHOTOPEXUMHYIO BYHKLM-
OHa/IHOCTb, NO3BONAS NONB30BATENAM NEPEKNIOHATLCH MEXTY pas3nny-
HbIMW PEXMMAaMI U3MEPEHMIA: HECUMMETPUYHBIM, AUbdEPEHLMaNbHbIM
1 cuHdasHbIM. BcTpoeHHblii BonbTMeTp R&S®ProbeMeter o6ecneunsa-
€T BbICOKOTOYHbBIE U3MEPEHNS N0 MOCTOSHHOMY TOKY C MOTPELIHOCTBIO

0,01%.

PekomeHayeMblie NPOOHUKM

[ing n3amepeHus napameTpoB NEKTPONUTAHNS MOXHO 1CMONL30BaTH
Cneurani3npoBaHHble akTUBHbIE M NACCUBHbIE NPOBHIKK, paboTaloLme

B Pa3fn4HbIX AnanasoHax Hanpsxerus (o1 MkB po kB) 1 Toka (0T MKA g0
kA). Kpome T0ro, KOMnaHus npeanaraet cneunanian-poBaHHble
NPOBHUKN 1S LWKH 3AEKTPONUTAHNS, JAIOLME BOSMOXHOCTb
00OHapyxvBaTb jaxe camble cnabble U Peako BO3HUKAIOLME NCKaXeEHNS

CUrHaNI0B NOCTOAHHOIO TOKA B LLUMHAX 3NIEKTPOMUTAHUA.

Tun npo6Huka NpeanbHag 06nactb U3MepeHus Pekomengyembie NPo6GHMKN

CTaHaapTHbIN NacCUBHbIN

MacCcuBHbIi LUIMPOKOMONOCHbI

AKTVBHBII LUIMPOKOMONOCHBIN

MoZynbHbIA LWMPOKONONOCHbIN

LlenoctHoCTb NUTaHus

MHorokaHasnbHas MOLLHOCTb

BbICOKOBOLTHBII

Tok

AMC-npo6HuKK BakHEro nons

HecummeTpuyHble Hanpsixerus, Make. 500 M,
HecummeTpuuHble Hanpsixerus, 10 8 T

HecummeTpuyHbie 1 auddepeHLmanbHbie HaNpsSXeHnd, 10
6Ty

[uddepeHunanshble, HECUMMETPUYHbIE AN CUH(DA3HbIE
Hanpsxerus, 10 16 Ty,

lomexu no LWMHe NUTaHUs Npu 60ALLIOM CMELLEHNN
MHorokaHanbHoe NoTpebaeHne MOLLHOCTH
BbICOKOBONBTHbIA HECUMMETPUYHBIA U AndepeHLmanbHbIi,
no 1«B (CK3)

ToKOBblE M3MEPEHNs

Ananna OMM, po 3 M

R&S®RT-ZP10, R&S®RT-ZP1x, R&S®RT-ZP03
R&S®RT-2280

R&S®RT-ZS10E, R&S®RT-ZS10, R&S®RT-2S20, R&S®RT-ZS30, R&S®RT-ZS60

R&S®RT-ZD10, R&S®RT-ZD20, R&S®RT-ZD30, R&S®RT-ZD40

R&S®RT-ZM15, R&S®RT-ZM30, R&S®RT-ZM60, R&S®RT-ZM90, R&S®RT-
ZM130, R&S®RT-ZM160

R&S®RT-ZPR20
R&S®RT-ZVC02, R&S®RT-2VC04

R&S®RT-ZH10, R&S®RT-ZH11, R&S®RT-ZD01

R&S®RT-ZCO05B, R&S®RT-ZC10, R&S®RT-ZC10B, R&S®RT-ZC15B,
R&S®RT-ZC20, R&S®RT-ZC20B, R&S®RT-ZC30

R&S®HZ-15

> JlononHuTeNbHyto MHhopmaunio cM. B 6poLutope «MpobHIKK 1 NpuHaanexHocTy ans ocumnnorpados komnatuu (PD 3606.8866.18).
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LUMUPOKASI NIUHENKA
NMPUHALNEXHOCTEWN

be3onacHas TpaHCNOPTUPOBKA M NPOCTast yCTaHOBKA B
CTOIKY

BonbLwoit BEIGOP NPUHAANEXHOCTEN ANS XPaHEHUS N TPAHCMOPTUPOBKY
rapaHTUPYIOT NOJHYIO 3aLLMTY 1 NErkocTb nepeHocku npubopa R&S®RTO.
Habop a9 ycTaHoBku B CTONKY 06€CneynBaeT NpocToTy MHTErPUPOBaHMS
ocupanorpada B u3amepuTeNnbHble cucTeMbl. s yao6cTBa A0CTyna akTue-
HbIlA, NACCUBHbIA 1 NOMMYECKNI MPOBHUKM MOXHO XPaHMUTb B CMELMANbHOM
kapMaHe Ha 3aaHeit naHenu ocuunnorpada R&S®RTO.

42

MpuHagnexHoctu

Kpbiluka ans nepeaqei natenn ocumnnorpados R&S®RTO/RTE
Msirknit yexon ans ocumnnorpados R&S®RTO/RTE n
npuHaanexHocTel

TpaHcnopTHas Cymka-Tenexka ans Lumdposbix ocunnnorpados
R&S®RTO/RTE 1 npuHamnexHocTeit

Msirkas cymka st npobHukoB k ocuunnorpadpam R&S®RTO/RTE
Ha6op ans yctaHoBku B 19-A0/MOBYIO CTOKY Ans ocumnnorpados
R&S®RTO/RTE c Bbicotoit 6 HU

R&S®RTO-Z1

R&S®RTO-Z3

R&S®RTO-Z4
R&S®RTO-Z5

R&S®ZZA-RTO



KPATKUE TEXHUYECKUE
XAPAKTEPUCTUKMW

KpaTtkue TexHM4eckne XxapakTepucTUku

Cuctema BEPTUKANIbHOIO OTK/IOHEHUS

KonnyecTtso kaHanos

Ananorosas nonoca (-3 ob) v Bpems
HapacTaHust npn 50 Om

R&S®RT02002/2012/2022/2032
R&S®RT02004/2014/2024/2034/2044/2064

R&S®RT02002 v R&S®RT02004

R&S®RT02012 n R&S®RT02014
R&S®RT02022 n R&S®RT02024
R&S®RT02032 n R&S®RT02034
R&S®RT02044

R&S®RT02064

XapakTepucTiki Bcex NpuBoPOB MOXHO PacLUMpHTb A0 NOAOCH! nponyckanms 6 M,

VmnepaHc

BxoaHas 4yBCTBUTENBHOCTb

AddektnBHas paspsaHocts ALM (ENOB)

Cuctema c6opa AaHHbIX

YacToTa AMcKpeTM3aLyMn B peansHom
Mactutabe BpeMeHn

ny6uHa namsTm

Makc. ckopocTb c60pa AaHHbIX

Pexwum npopexwsanus

ApudmeTndeckme onepawum

Pexumbl nHTEpNoONAuun

npy MakcUManbHO N0AOCE NPOMYyCKaHWs BO BCEX AnanasoHax

CUHYCOMAA Ha MOMHYIO LKAy, NOA0Ca YacToT N0 YPOBHIO
<-31b

R&S®RT0200x/201x/202x/203x

R&S®RT02044/2064

CTaHzapTHas koHdurypauus,

Ha kaHan / 1 aKTuBHblIii kaHan

Makc. MogepHu3aums (onums R&S®RTO-B110),

Ha KaHan / 1 akTUBHbII kaHan

HenpepbIBHbIN COOP 1 0TOBPaxXeHNe JaHHbIX,

10 mnpg, oTcyeTos/c, 1 Thic. OTCYETOB

PEXIM YNbTPacermeHTaLmmn

no60oe CoyeTaHNe pexMa NPOPEXUBaHUS 1 apUPMETIHECKUX
onepawmii ¢ 3 ocuuanorpaMmamu Ha kasan

Cuctema TOPU3OHTAJIbHOI0 OTKJIOHEHNS

[lnanasoH BpEMEHHON pa3BepTku

lorpelHocTb

Cuctema 3anycka

Tunbl 3anycka

30HanbHbIV 3anyck (onuus)

quCTBlATeﬂbHOCTb
O6Lme cBepeHUst
[abapuTbl

Macca

9KpaH

NHTepderics!

nocne nocTasku/kanmbpoBKu
onums R&S®RTO-B4

OonpeaeneHne rnctepesnca anycka

WxBxT

2

4

600 MI'y, 583 nc
1My 350 nc
21Ty 175nc
3y 116 nc
47Ty, 100 nc
Ha 4 kaHanax: 4 Ty, 76 e

Ha 2 kaHanax: 6 Ty,

50 Om £ 1,5%, 1 MOm £ 1% npu 15 n® (u3m.)
50 Om: ot 1 mB/nen mo 1 B/nen, ot 500 MkB o 1 B (onu.);
1 MOwm: ot 1 mB/nen fo 10 B/nen, ot 500 mkB o 10 B (onw.)

> 76Ut (13M.)

Makc. 10 MApZ OTCYETOB/C NO KaxAoMy kaHany

makc. 10 mMapa oTcyeToB/C No 4 kaHanam,

makc. 20 MApA 0TCYETOB/C MO 2 kaHanam

R&S®RTO, 2-kaHanbHas Mogenb: 50/100 MaH oTCHeTOB,
R&S®RTO, 4-kaHanbHas Mogenb: 50/200 MnH oTcyeToB
R&S®RTO, 2-kaHanbHas MOfENb: 1/2 MAPZ, 0TCHETOB,
R&S®RTO, 4-kaHanbHas MofieNb: 1/2 MAPL, 0TCYETOB

1000000 ocumnnorpamm/c

Bpems npoctos < 300 He

BbIGOPKA, NMKOBOE AETEKTUPOBAHUE, BLICOKOE PA3pElLeHIe, CpeAHeKBaapary-
46CKO€ 3HaYeHIe

BIKITI0YEHbI, 0r6aioLLIas, YepeaHeHne

NNHeitHas, sin(x)/x, BoIGOPKa U XpaHeHue

ot 25 nc/nen no 10000 c/nen
+5 nnm
+0,02 nnm

1o GPOHTY, NO FANTYY, NO AUTENLHOCTH, MO PAHTY, NO OKHY, NO TaiiM-ayTy, No
MHTEpBay, N0 CKOPOCTV HapacTaHus, no WabnoHy, o COCTOSHMIO, NO nocne-
[noBaTenbHOMY WabnoHy, no TB/B1aeo, no NoCNeA0BATENbHOI LWMHE (Onuus),
30HaNbHbIA (ONums)

norndeckas KomOuHaLms He 6onee Yem 13 8 NoUroHoB,

C nepeceyeHnem nim 6e3 nepeceyeHns

MCTOYHWK: M3MEPHTENbHbIE KaHasbl, CMEKTP, MaTemMatudyeckue GyHKUmN

aBTOMATYeCKas W pyyHas HacTpoiika: ot 0 o 5 aen

427 MM % 249 mm x 204 MM

9,6 kr

XK TFT BeTHOI €MKOCTHOIM CEHCOPHBIN 3KpaH C avaroHanbio 12,1 foima,
1280 x 800 nukcenei (XGA)

LAN 1 T6ut/c, Tun A: 2 x USB 3.1, 2 x USB 2.0,

n B: 1 x USB 3.1, GPIB (onuws), DVI v nopt Avcnnes Anst BHELHETO MOHUTO-
pa, BHELUHWIA 3anyCK, BbIXOA, CUrHana 3anycka
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NHOOPMALNA 019 3AKA3A

Lar 1: BbIOepuTE NONOCY NPONYCKAHUS W YUCIIO KaHANOB Lliar 2: BbIGepUTE YACTO UCNOJIb3YEMbIE ONLMU

2 KaHana 4 kaHana Onums CMeLIaHHbIX CUrHa0B R&S®RTO-B1
600 Mry, R&S®RT02002 R&S®RT02004 0CX0 10 Mry, R&S®RTO-B4
1My, R&S®RT02012 R&S®RT02014 ['eHepaTop curHanos npouasobHoit popmbl  R&S®RTO-B6
21Ty, R&S®RT02022 R&S®RT02024
3 MMy, R&S®RT02032 R&S®RT02034
41Ty - R&S®RT02044
6 My, - R&S®RT02064

LLlar 3: BbIOEPUTE NPOrPaMMHbIE ONMLUM

Tect Ha cooTBETCTBUE .
CMHXpOHM3auus 1 AeKoaMpoBaHue KomnnekT gns ucnbitaHuii
cTaHpapTy

MakeT anq 3anycka 1 aekoanposadus  R&S®RTO-TDBNDL

BcTpansaembie
12C/SPI R&S®RTO-K1 - -
UART/RS-232/422/485 R&S®RTO-K2 - -
Ethernet 10/100 M6ut/c R&S®RTO-K8 R&S®RTO-K22, R&S®RTO-K99 R&S®RT-ZF2
Ethernet 1 F6ut/c - R&S®RTO-K22 R&S®RT-ZF2, R&S®RT-ZF2C
Ethernet 10 Mut/c - R&S®RTO-K23 R&S®RT-ZF2
10M/100M/1GBASE-T Energy - R&SRTO-K86 R&S°RT-ZF4, R&S®RT-ZF5
Efficient Ethernet
2.5G/5GBASE-T Ethernet - R&S®RTO-K25 R&S®RT-ZF2
8b10b R&S®RTO-K52 - -
MDIO R&S®RTO-K55 - -
USB 1.0/1.1/2.0/HSIC R&S®RTO-K60 R&S®RTO-K21 R&S®RT-ZF1
USB 3.1 Gen 1 R&S®RTO-K61 - -
USB-PD R&S®RTO-K63 - -
USB-SSIC R&S®RTO-K64
PCle 1.x/2.x R&S®RTO-K72 R&S®RTO-K81 -
eMMC (HS200, HS400) - R&S®RTO-K92 -
DDR3 R&S®RTO-K91
ABTOMOGMNECTPOEHME
CAN/LIN (CAN-dbc) R&S®RTO-K3 - -
CAN-FD (CAN-dbc) R&S®RTO-K9 - -
SENT R&S®RTO-K10 - -
FlexRay™ (FIBEX) R&S®RTO-K4 - -
3anyck 1 iekovpoBaHme nocnenoBa-
TenbHbIX MPOTOKONOB 10BASE-T1 IR DGR
10BASE-T1S R&S®RTO-K89 R&S®RT-ZF8, R&S®RT-ZF7A nnn R&S®RT-ZF2
10BASE-T1L Ethernet R&S®RTO-K89 R&S®RT-ZF7A, R&S®RT-ZF8
» Cootsetcrene: R&S®RT-ZF8, R&S®RT-ZF7A unu R&S®RT-ZF2,
100BASE-T1/BroadR-Reach® Ethernet  R&S®RTO-K57 R&S®RTO-K24, R&S®RTO-K99 R&S®RT-ZF3
»  3anyck u gekopmposatne: R&S®RT-ZF7 unn R&S®RT-ZF5
1000BASE-T1 R&S®RTO-K58 R&S®RTO-K87, R&S®RTO-K99 R&S®RT-ZF8, R&S®RT-ZF7A nnn R&S®RT-ZF2, R&S®RT-ZF6
Aymno
12S/LJ/RJ/TDM R&S®RTO-K5 - -
ABnakocmnyeckue
MIL-STD-1553 R&S®RTO-K6 - -
ARINC 429 R&S®RTO-K7 - -
SpaceWire R&S®RTO-K65 - -
Mo6unbHasi CBsi3b
MIPI RFFE R&S®RTO-K40 - -
MIPI D-PHY R&S®RTO-K42 R&S®RTO-K26 -
MIPI M-PHY R&S®RTO-K44 - -
Kondurypupyembie
Manchester, NRZ R&S®RTO-K50 - -
AHanM3 WuH R&S®RTO-K35
AHanua
MporpammHblii 1/Q-nHtepdeiic R&S®RTO-K11
AHanu3 pxuttepa R&S®RTO-K12



LLlar 3: BbiOEpMTE NPOrPaMMHbIE ONLYK

R&SCRTO-K133
R&S®RTO-K134
R&SCRTO-K13
R&S®RTO-K18
R&SCRTO-K19
R&S®RTO-K31

R&SCRTO-K121
R&S®RTO-K130

Pasnoxerue pxutrepa

PasnoxeHue mxuttepa v Wwyma
BOCCTaHOBNEHME TAKTOBbIX CUrHAOB
Ananna cnekTpa

30HanbHbIit 3anyck

AHanua napameTpoB NEKTPONUTAHNS
KomneHcauus Lenei

Ananns TDR/TDT

Lliar 3: BbIGepUTE NPOrpamMMHbIE ONLK
AHanu3 curHanos

lporpamMmHoe obecneyerie Anga aHanuaa curHanos " R&S®VSE
AnnapaTHblid KNioy MMLEH3NM R&S®FSPC
MIMAyNbCHbIE U3MEpEHUs R&S®VSE-K6
MHOroKaHanbHblil aHanua UMNynbCoB R&S®VSE-K6a
AHanua MoaynsLmm st OTAENbHbIX HECYLMX ¢ MoaynsaLyein AM/YM/OM R&S®VSE-K7

Ananus curHanos GSM/EDGE/EDGE Evolution
AHanua nepexoaHbix NPOLECCoB

Axanua curHanos ¢ LdpoBoi Moaynaumei
AHanu3 BOCX0oAALLMX W HUCxoasLmx curdanos 3GPP WCDMA
Ananns curHanos WLAN

MO ans BektopHoro aHanuaa OFDM-curHanos
Ananus curHanos LTE u LTE-Advanced
Ananna curHanos LTE yakononocHoro loT
Ananua curtanos 5G

AHanua Hucxoasawmx curdanos 5G NR MIMO
ConposoxaeHue M0

MO ans BektopHOro aHanuaa OFDM-curHanos

R&SOVSE-K10
R&SOVSE-K60
R&SOVSE-K70
R&SOVSE-KT72
R&SOVSE-K91
R&SOVSE-K96
R&SEVSE-K100/-K102/-K104
R&SOVSE-K106
R&SOVSE-K144
R&SOVSE-K146
R&SCVSE-SWM
R&SOFS-K96PC

LLiar 4: BbiGepuTe annaparHbie onuuu
NHtepdelic GPIB

3anacHoi xectknit auck SSD (Windows 7)
Paciumpenve namatu

100 MAH OTCYETOB Ha kaHan

200 MH OTCYETOB Ha kaHan

400 MAH OTCYETOB Ha KaHan

1 MIpA, OTCYETOB Ha kaHan

R&S®RTO-B10
R&S®RTO-B19

R&S®RTO-B101
R&S®RTO-B102
R&S®RTO-B104
R&S®RTO-B110

LLiar 5: BbiGepuTe NPOOHUK M NPUHAANEXHOCTH
CraHgapTHble npuHagnexHoctn: R&S®RT-ZP10, cymka st NpUHaaNeXHOCTeN, KpaTkoe PYKOBOACTBO MO SKCRyaTaLui, WHYP NUTaHNns

DononHutenbHble NPOBHUKK  [lononHuTensHyio nidopmaLuio o, 8 6powwiope «[pOBHIKY 1 MPUHAINEXHOCTI Ang ocLmMAnorpados komnanui (PD 3606.8866.18).
MpuHapnexdocTn

Kpbiwka anst nepeaxeit naHenu ocumnnorpados R&S®RTO/RTE R&S®RTO-Z1
Msirkas cymka ang ocumnnorpacdos R&S®RTO v npuHagnexHoctei R&S®RTO-Z3
TpaHcnopTHbiit keitc ans ocumnnorpados R&S®RTO/RTE u npuHagnexHocTei R&S®RTO-Z4
Msirkas cymka Anst npo6Hmko k ocumnnorpadam R&S®RTO R&S®RTO-Z5

ApxaHrenbck (8182)63-90-72
ActaHa (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropon (4722)40-23-64
BpsHck (4832)59-03-52
Bnapusoctok (423)249-28-31
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHObypr (343)384-55-89
MBaHoBO (4932)77-34-06

MxeBck (3412)26-03-58
MpkyTck (395)279-98-46
KasaHb (843)206-01-48
Kanuuuurpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
INvuneuk (4742)52-20-81

Kuprusua (996)312-96-26-47

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93

Ha6epexHble YenHbl (8552)20-53-41

HwxHuin HoBropon (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

Men3a (8412)22-31-16

Poccus (495)268-04-70

Mepmb (342)205-81-47
PoctoB-Ha-floHy (863)308-18-15
PasaHb (4912)46-61-64
Camapa (846)206-03-16
CaHkr-lMeTtep6ypr (812)309-46-40
CapartoB (845)249-38-78
CeBacTtononb (8692)22-31-93
Cumdepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coumn (862)225-72-31
CraBpononb (8652)20-65-13

KasaxcraH (772)734-952-31

https://rohdeschwarz.nt-rt.ru || rwz@nt-rt.ru

Cypryt (3462)77-98-35
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Yda (347)229-48-12
XabapoBck (4212)92-98-04
YenabuHck (351)202-03-61
Yepenoseuy (8202)49-02-64
ApocnaBnb (4852)69-52-93


https://rohdeschwarz.nt-rt.ru
mailto:rwz@nt-rt.ru
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