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OTOBbI K MOKOPEHUIO HOBbIX

BEPLIWH

PACCMAIPVIBAVITE OBLLYIO KAPTUHY B
MEJIbHANLLINX NOAPOBHOCTSAX

Nepenosas TexHonorusa ocumnnorpadpos cepun MXO 5 yckopset npoueccs MCCNeA0BaHNUS U UCTbITAHUN
3NneKTPOHHbIX cucteM. B cepum MXO 5 npeacraBneHbl 4- u 8-kaHanbHble MOAENMN C BblAAILWMMUACS

XapaKTepUCTUKAMN.

Camblit GbICTPLIN COOP AaHHbIX
¢ 4,5 MnH ocumnnorpamm/c

CBepxBbICOKasi TOYHOCTb C 12-pa3psgHbiv AL
1 18-paspsaHbIM PEXUMOM BbICOKOW YETKOCTU

8-kaHanbHas mopesb

4-KkaHanbHas MoJenb

my6okag namstb ¢ 3axsatoM 500 MIH ToYek
Ha KaHan

MakcumanbHas Y4yBCTBUTENIbHOCTb
C NepefoBbIM LMbPOBLIM 3aMyCKOM

[MoBblleHHas HargaHOCTb € 15,6-A10iMOBbLIM
CEHCOpHbIM 3kpaHom Full HD

OCOBEHHOCTU U
NMPEMMYLLECTBA

OBJIACTH
NMPUMEHEHUS

NMNPOBHUKU U
NPUHAONEXHOCTU

YTO NPEACTABNYET COBOU
CEPUA MXO 5?

NMNOYEMY WH)XEHEPbBI NPEA-
NMOYUTAIOT OCLIUJINTOTPA-

» MoBbiweHne ckopocTu: ObICTPbI COOP AAHHBIX B HECKOMbKUX

®bl ROHDE & SCHWARZ?

» HapexHas mexayHapoaHas koMnaHusi, KoTopas CnaBuTcs
CBOWM BbICOKMM KayeCTBOM, MHOFONIETHUMI OTHOLIEHUSIMM C
3aKa3ynkamm U TEXHONOrMYECKUMU MHHOBALIMAMMI
Hogeiiwme ocuunnorpadsl ¢ gnanazoHom yactot ot 60 Ml go
16 My,

CobcTBeHHas pa3paboTka cneLuanuaMpoBaHHbIX UHTErpabHbIX
nnat ang camblx 6bICTPOAENCTBYIOLMX B MMPe ocumnnorpadoB
Pa3paboTka BXOAHbIX KackafoB Ans o6ecneyeHns uaeanbHom
LLeN0CTHOCTU CUTHANO0B

18-pa3psgHas apxuTekTypa ¢ peXuMOM BbICOKOI YETKOCTM Ang
MaKCHMManbHOro paspeLieHns

Cxembl uMdpoBOro 3anycka Ans MakCUManbHO TOYHOM
perucTpaumm coobiTuii

MpeBOCX0AHbIN NONb30BATENLCKMIA MHTEPDEIIC N NepesHss
naHenb ans ynobHoi paboThbl

kaHanax, MateMartmyeckue onepaLun n HenpepbIBHLIE N3MEPeHUs
CNeKTpa C MUHUMaNbHBIM BPEMEHEM NPOCTOs Bnaroaaps BpEMEHH
NOBTOPHOWN aKTUBALMM CUCTEMBI 3anycka 21 HC

Moapo6HbIit aHanu3 cnekTpa: BbICTPLIA U 6e3ynpeyHblit aHanua
CMeKTpa, BO3MOXHOCTb OAHOBPEMEHHOIO NPOBEAEHUS 0 YeTbipex
aHanu3oB

OrpomHbIit 06beM NamaTu: camas rybokas B OTpacnu cTaHaapTHas
namsTb U 40 1 MAH CErMEHTOB OCLMANOrPaMm

TouHoe onpeaenenune cobbITwii: cuctema LndpoBoro 3anycka
uneanbHo pabortaet B 18-pa3psaaHOM pexume BbICOKOW YETKOCTH,
HacTpaMBaemas YyBCTBUTENbHOCTb 06eCcneynBaeT TOYHOCTb 3anycka
HenpeB3oiiaeHHas NpOM3BOAUTENBHOCTD: HU3KNIi YPOBEHb
COOCTBEHHBIX LIYMOB 1 MAaKCMMaNlbHOE CMELLEHWE MO BEPTUKANN

+5 B npu 0,5 MB/nen rapaHTMpytoT MCKAKOYUTENBHYIO TOYHOCTD
U3MEPEHNUS CUrHANOB

HoBble maciuTabbl YyBCTBUTENBHOCTY: CaMblil YyBCTBUTENbHBIN B
otpacnu 3anyck go 0,0001 pen

MpeBoCXOAHBIN JKUTTEP 3anycKa: Iy4Lwuin B JaHHOM Knacce
JLXUTTEp 3anycka MeHee 1 nc

vV vyyvwvyy

A4

Monoca nponyckaxus ot 100 My, go 2 M,
HacTtorta auckpetnsauum 4o 5 MNpA, 0TCHETOB/C
CranpapTras namatb 500 MIH OTCYETOB Ha kaHan

12-pa3paaHbiin AL Ha Bcex yacToTax
OMCKPeTn3aLmm

18-paspaaHas apxuTekTypa ¢ pexmumoM BblCOKOIA
4ETKOCTH

TOYHbIV LydPOBOM 3anyck
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WHHOBALUWOHHBIE TEXHOJIOTUW
YCKOPEHHOE MONYYEHWE PE3Y/IbTATOB

Ocuunnorpadsl cepun MXO 5 Ha 0CHOBe NepefoBOii TEXHONOMMM AAOT ObICTPLIE U TOYHLIE PE3YNbTaThl.
OcHalLeHHble yNbTPaCoBPEMEHHbIMU QYHKLMAMUN, 3T ocumnnorpadsbl CTAaHOBATCS HE3AMEHUMbIM
WHCTPYMEHTOM NMpPU UCCNEeL0BaHNUN XapaKTEPUCTUK NEKTPUYECKUX LLeNen.

Kaxgpin ocunnnorpad cepun MXO 5 ocHalLeH AByMS Creumanu3npoBaHHbIMU MHTETPabHBIMM Mia-
Tamn MXO-EP (Extreme Performance = makcumanbHas npon3BoanTensHocTb) ot Rohde & Schwarz.
Apxutektypa nnatbl MXO-EP numeeT ckopocTb 06pabotki 400 [6uT/C 1 06ecneynBaeT camyio BbiCO-
Kyt0 B MUPe CKOPOCTb cOOpa fiaHHbix 6onee 4,5 MiH OTCYETOB/C 1 B 00LLEN CNOXHOCTM 18 MAH OC-
LMNNOrpaMM B CEKYHAY B HECKOMbKNX kaHanax. C aTim Hanbosnee ObICTPOAENCTBYIOLMM B OTPACM
ocunnnorpadom Bbl CMOXETE BUAETb 1 3axBaThiBaTh 60/bLUE CUTHANOB, & TAKKe ObICTPEE BbISBAATL
Penkue aHOManum B CUrHanax.

Ocumnnorpadbl MXO 5 MMEKOT CurasbHblid TPAKT ¢ HEMPEB3OAEHHO HU3KUM YPOBHEM Liyma. [ist
KaXmoro kaHana BblAenseTcs oTaeNbHbIi 12-paspsaaHblit ALLM 6e3 orpaHnyeHnin 4acToTbl AUCKPETH-
3auun. Pexum Bbicokoil yeTkocti (HD) ynyuwwaeT paspeluenne no Beptvkanu fo 18 paspsaos, obe-
CcreynBas NPeBOCXOAHYI0 TOYHOCTb KaXA0ro U3MepeHus. brnarogaps adGeKTBHOM pas3psaHoOCTH A0
10 61T, 04€Hb HU3KOMY LIYMY 1 CBEPXHYBCTBUTENBHOMY BXOAHOMY Kackady HanpsXeHUe CMeLLEHUs
MOXET AocTUratb =5 B npu MakCcUMabHOi YyBCTBUTENBHOCTY. [1oay4aiiTe TOYHLIE PE3YNbTATHI C MO-
BbILLEHHBIM YA0OCTBOM.

Ocumnnorpadsl cepun MXO 5 nocTaBastoTes ¢ camoii ryboKoK B OTPACAN CTaHAAPTHON NaMATbIO
500 M/H OTCYETOB Ha kaHaJ, YTO MO3BOMISIET 3aXBaThiBaTh B BOCbMM KaHaiax NOCNef0BaTeNbHO-
CTV HAapaCTaHNs WM CHKEHNS MOLLHOCTY AINTENLHOCTBIO A0 200 MC C MaKCMMabHOM YaCcToTOl
avckpetusaimu. C paclumpeHnem namsti Ao 1 Mapz 0TCYETOB AfnHa 3anuceit A0NONHUTENbHO
YBENNYMBAETCS.

CneumannanposaHHas uHterpansHas naara MXO-EP BkitoyaeT B ce65 COBPEMEHHYIO CUCTEMY LMD-
POBOr0 3anycka, kotopas aHanuaupyeT Bbibopki AL B TpakTe cOopa AaHHbIX B PEXMME PeanbHOro
BpeMeH. BoamoxeH 3anyck no maneiwnm cobbituam pasmaxom meHee 0,0001 BepTukanbHoro ae-
NEHNs1, KOTOPble CNOCOBEH BbIAENATL TONBKO AaHHbIA ocuuanorpad. Bel MoxeTe BbiGpatb COOCTBEH-
HbIif TMCTEPE3NC 3anycka. A ans 6onee TOYHOrO 3amycka MOXHO MCMOb30BATh LMGPOBbIE GUALTPLI
INs NOAaBNeHNs WymoB. GyHKUNS 30HANBHOTO 3anycka NOAAEPXMBAET O4EHb BbICOKYIO CKOPOCTb
cbopa AaHHbIX M YHUBEPCANbHOCTb, NO3BOMISS PABOTATh C PA3ANYHBIMI KaHabHBIMU OCLMANIOTPaM-
Mamu, CrekTpamu 1 MaTemMaTnyeckumm onepaLnsMu.

BEbICTPOE NONYYEHUE OBLLEN
KAPTUHbI

8 x BpemeHHas 06nacTb

OTobpaxeHue BCeX 0CLMnIorpamMmm

¢ 500 MnH oTC4eTOB HA KaHan

0.1 dbm

66.1dBm

72.1 dbm

781 dbm

841 dBm

4 x cnekTpanbHas 0bnactb

45000 BlNd/c ans 0gHOBPEMEHHOTO
oTobpaxeHns Bcex cobbITHIA B cnekTpe

4 x npotokon, 16 x nornyeckue
KaHanbol

8 aHanoroBbix 1 16 undpoBbIX KaHaNoB
DOCTYMHbI Al OBHOBPEMEHHOI0
IeKoAuPOBaHUs [0 4 NPOTOKONOB

¢ rnyb6oKoii NaMATbIO ANs 3anucu
noBeJEeHNs CMCTEMbI
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BO3MOXHOCTU MXO 5

NPEOBPA3OBAHUE
MOLLHOCTHU

OPDEKTUBHOCTb 3HEPrONOTPEDONEHNS 1 MOLLHOCTY UTPAET PELLAIOLLYIO PONb ANS 3NeK-
TPOHHBIX YCTPOICTB. LIeHTPBI XpaHeHus u 06paboTky faHHbIX, 3neKTPOMOOUAM 1 BO3-
OOHOBNSIEMbIE MCTOYHMKN SHEPTUN SBASKOTCS ABUXYLLEN CUNOW B PA3BUTUM CUIOBBIX
NONYNPOBOAHMKOBbIX NPUOOPOB C LIMPOKOI 3aNpPeLLEHHO 30HOM. [ns peLueHus Bce
6onee cnoxHbix 3aaay HUOKP cneayiowero nokonerus ocuunnorpadsl MXO0 5 npea-
naraioT MHHOBALMOHHbIE GYHKLMM UCNbITaHUA NPeo6pa3oBaHns MOLHOCTY.

Bocemb kaHanoB no3sonsOT NOAPOOHO MCCAEA0BaTb TPEX- U WEeCTU(A3HbIe aNeKTPo-
npuBoAbl 1 nHeeptopsl. Ocumnnorpadsl MXO 5 noaaepxusatoT 0 8 akTuBHbIX NPo6-
HUKOB, B TOM YMCAe napanenbHble AuGdepeHumanbHbie MPOBHUKN BLICOKOrO Hanps-
XEHNS 11 TOKOBbIE MPOBHMKN. 18-pa3psiiHblil PEXNM BbICOKOI YETKOCTU C LNGPOBLIM
3anyckoM 0BecneynBaeT HeNPeB30AEHHOE pa3peLleHie Ans NPELM3NOHHbIX M3MEpe-
HWIA 1 TOYHOrO 3anycka.

Onupsa R&S®MX05-K31 ans aHanuaa napameTpoB 3NeKTPONUTAHUS NO3BOASIET ObICTPO
1 yoOOHO HACTpaumBaTh M3MEPEHIS FApMOHIK 1 KQ4eCTBa anekTponuTanns. Onuns aHa-
N13a YacTOTHbIX xapakTepuctnk R&S®MX0-K36 gononHset ocuunnorpad dyHkumsamu
aHann3a Ha auarpamme boge v B KOHTYpe ynpasneHus.

NOCJIEQOBATEJIBHOCTb
BKJIIOYEHUA U LEJIOCTHOCTDb

Bce 9neKTpOHHbIE CXeMbl JOMKHbI BKTIOYATLCS W BBIKIOYATBCS B HYXHBI MOMEHT Bpe-
MEHI C NPaBUAbHOM aMANTYA0M MOLWHOCTY. T0CNef0BaTENbHOCTD BKIIOYEHNS MO-
XeT ObITb CAOXHOI U coaepxatb NosTopeHus. C nomowpto ocuuanorpada MXO 5
BO3MOXHO MapannenbHoe HabntofeHne 3a 8 aHanoroBbIMM kaHanamu 1 8 onopHbIMM
OCUMINOrpamMmami.

Kpome konnyecTsa kaHanoB, BaXHO HanN4Me LOCTATO4HOTO 06bema namsi, YToObl
NMETb BO3MOXHOCTb COOPA [aHHbIX B TEYEHIME JIUTENBHOTO BPEMEHN W MONYYEHNS!
[J0CTATO4YHO BbICOKOI 4ACTOThI ANCKPETU3ALMN AN PErNCTPALMM ManeLnX N3MeHe-
Huii curHanos. Ocuunnorpad MXO 5 umeet craHgapTHyto ry6ury namsti 8 500 M
OTCYETOB.

[inst namepeHns ypoBHS Nynbcaumii v wyma mowHocTn ocuuanorpad MXO 5 nmeer
cMelLeHns 5 B ¢ yyscTBuTenbHOCTbIO A0 0,5 MB/aen. laxe npu Hannumm 10 naccume-
HbIX MPOGHMKOB BO3MOXHO TOYHOE HaBIOAEHIE 3a CUrHaNaMm NOCTOSIHHOMO Toka B
avanasoHe 50 B ¢ 4yBCTBUTENLHOCTBIO 5 MB/nen. B couetanum ¢ GbICTPbIM CNEKTPOM
MXO 5 naeanbHo NOAXOAMT ANS BbIABAEHNS ANEKTPOMArHUTHBIX MOMEX 11 KOMMOHEHTOB
CMeKTPa B LIENsX YCKOPEHHOrO 0OHAPYXEHUS NCTOYHUKOB MOMEX.

Mpu Haaryum onuym R&S®MX05-K550 ocumnnorpad MXO 5 cnocobeH 3anyckath
NIeKOAMPOBaTL MPOTOKONLI SPMI, KOTOPbIE WKMPOKO MPUMEHSKOTCS 1S YNPaBNeHNs
ANEKTPONUTAHNEM UHTErPA/IbHBIX CXEM.

AHAJIU3 B
ABTOMOBUJIECTPOEHUNN

ODHEKTUBHOCTL N MOLLHOCTL 3NEKTPOLBUrATENEN! 1 IHBEPTOPOB HEMPEPBLIBHO pac-
TeT. Inst MHOrobasHbIx cxem TpeBYeTCs TilaTenbHas ONTUMM3aLMs reHeparopa cTpo-
OupytoLmx umnynbcoB. C NOMOLLBIO BOCbMU kaHanoB ocumanorpada MXO 5 MoxHo
1CCNefoBatb 3T1 CTPODLI C LWMPOTHO-MMMYALCHON MOZYNSUMei. B uensx noapo6Horo
aHaNn3a 1CnoNb3yeTes B13yanu3auns GyHKUMIA OTCAEXNBAEMBIX U3MEPEHWIA N aHanu3a
crnekTpa.

BopTOBbIE CETU B @BTOHOMHBIX M «yMHbIX» aBTOMOOWNSX NPEBPALLAIOTCS N3 3NEKTPOH-
Hbix 610KOB YNPaBAEHWS B CETU KOHTPOMEPOB AOMEHA, B KOTOPbIX BBICOKOCKOPOCTHON
0OMEH [JaHHbIMM MTPAET KIIOYEBYIO POb ANS kKamep, TMAAPOB, PafapoB, AaTYMKOB U
Pa3NNYHbIX 31EMEHTOB ynpasneHuns asTomobunem. Ocumnnorpadbl cepun MXO 5 ume-
10T MeanbHyl0 NONOCY NPONYCKaHNS W FYOUHY aHanN3a g OLEHKN OCHOBHBIX HOpMa-
TUBHO-NPABOBbIX TPEDOBAHWNA, & TaKXe A5 3anycka  AeKOAMPOBAHNS aBTOMOOUbHBIX
MPOTOKONOB.

R&S®MX05-K550 obecneunBaet 3anyck 1 1EKOANPOBaHIE 1S aBTOMOOMbHBIX LLNH
10BASE-T1S 1 100BASE-T1.

LEJIOCTHOCTb CUTHAJIA U
OTNALKA

CkopocTb cOopa iaHHbix 10 4,5 MAH ocuunnorpamm/c 8 MXO 5 MOXHO 1Cnonb3oBaTh
B LIENSX MCMbITAHWIA CUrHANOB C XECTKMM TPeBOBaHNSIMI K 0BHapyXeHnto ownbok. B
ocunnnorpadax MXO 5 npaktuyeckn 0TCYTCTBYET BPEMS NPOCTOS1, NOITOMY OHM CMO-
C06HbI pacno3HaBaTb peakie 1 cnydaiiHble cobbiTus. M 4to Hanbonee BaxHO — OC-
umnnorpadsl MXO 5 MoryT nofaepxueats CKopocTb c60pa AaHHbIX C akTUBALMEN [0
4 kaHanos. OCHOBHbIE N3MEPUTENbHBIE YHKLMYM M MATEMATUYECKME OnepaLi UMEoT
annapatHoe yCKopeHue.

Ocumnnorpadbl MXO 5 umetot 4 cnekTpasnbHbIX kaHana ¢ annapaTtHbiM YCKOPEHNEM.
Mpubop noanepxusaet oo 180000 BMNd/c, 1. . no 45000 BINd/c Ha kaHan. 310 no-
3BONISIET ObICTPO MCMbITLIBATL M OTAAXMBATL FapPMOHIKK, M1 1 NpoyMe 3neMeHTbI, AN
KOTOPbIX TPEDYIOTCS OTAMYHbIE CNEKTPASbHBIE XapaKTEPUCTUKI. 30HaNbHBIM 3anyck 1
MCTOYHMKN CNEeKTpa COBMECTHO NO3BOMSIOT NOYYaTh NOAPOOHbIE aHHbIE [Ns BbisBNe-
HUS NapasnTHbIX COOLITUIA CNEKTPA.
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YCKOPEHHOE NOJNYYEHUE

PE3YJIbTATOB

BEbICTPbI NOUCK AHOMANUIN CUTHANA

» MepBbiit B Mupe 8-kaHanbHblit ocuunnorpad ¢ 6onee 4,5 MiH 0TCYETOB/C AN MTHOBEHHOIrO 0TOOPaXeHUs peAKUX aHoOManuii

» [epBbiii B Mupe 8-kaHanbHbli ocuunnorpad ¢ 18 MaH ocuunnorpamm B CEKyHAy B HECKOJIbKMX KaHanax

» 3axsat curHanoB ao 90% B peanbHoM maclutabe BpemeHn, 06paboTka CUrHaNoB C MOMOLLBIO CNELUANIM3NPOBAHHON UHTETPaNIbHOM
nnatbl MXO-EP v BoigeneHHas KOMnblOTepHas cuctema ans GbicTporo aHanusa

Camasg BbiCOKasi B MMpe CKOPOCTb COOpa AaHHbIX B

8 kaHanax

Mpu paboTe HeCKONbKMX kKaHanos ¢ bonee Yem 12-pa3psaHbiM paspe-
LIEHVEM NO BEPTUKANN OCLMANOrpadbl HALWNX KOHKYPEHTOB UCMbITbI-
BAIOT TPYAHOCTW 1 CKOPOCTb COOpa AaHHbIX CHkaeTes. Ocunnnorpad
NpuobpeTaeT 3amMeaNeHHyYI0 PeakLyio 1 NPONYCKAET CUrHabl BO BPEMS
npoctost. [Ana cBefgHMs aToro ahdekTa K MUHUMYMY BCE OCLMANOrpa-
bl MXO 5 ocHaleHbl TpakTamu 06paboTkM C HECKOMbKMMM CrieLma-
NN3MPOBAHHBIMY MHTerpanbHbiMK nnatamu MXO-EP ¢ makcumanbHoi
NPOW3BOANTENBHOCTBIO.

BuicTpoe n 6e30wnO04HOE 0OHApYXEHNE CropaauyecKmnx
owunboK CUrHanos

Bbicokas ckopoCTb cO0pa iaHHbIX CYLIECTBEHHO MOBLILIAET BEPOSTHOCTL
ODOHaPYXEHNS PEAKMX 1 HEPETYNSPHBIX COOLITUIA, HA YTO HE CMOCOOHbI
apyrue ocuunnorpadel. MXO 5 MOXeT HafeXHO perucTpupoBaTth BCe Co-
ObITUS Aiaxe B TOM CNyyae, ECAM CXEMbI 3amycka PacroNoXeHbl B13K0
Lpyr k opyry. bnarogaps ckopocTv B 4,5 MAH oCUMANOrpamMm/C 1 BpeMe-
HW MOBTOPHOM akTvBaLwm 3anycka 21 He ocumnnorpadsl cepun MXO 5
MIMEIOT HaNMEHbLLIEE BPEMS NMPOCTOS.

BbicTpbie u3amepeHus List GbICTPOro CONOCTaBNEHUS
cTaTucTuyeckux peaynbratos, Bl unu nameperwii c
MOMOLLbIO Kypcopa B 8 kaHanax

BbICTPOE NOBHLILIEHIE CTATUCTUYECKON LOCTOBEPHOCTY PE3YNbTATOB.
Bbicokasi yacToTa 0BGHOBNEHNS NOBLILIAET BEPOSTHOCTb 0BHAPYXEHNS 1
otoBpaxeHus Bcex cobbiTuiA curiana, no3sonss MXO 5 popmuposats
CTaTUCTUYECKM 1OCTOBEPHbIE PE3yNbTaThl HA OCHOBE GOMBLLIOMO KONNYe-
CTBa OCLMANOrPAMM 32 KOPOTKOE BPEMS.

CkopocTtb c60pa AaHHbIX B peanbHOM MacluTabe BpeMeHu

wxos | ¢ 5

KoHkypeHT 1 - 0,5 (cneumanbHblit pexvm paboTbl)

KoHKypeHT 2 . 0,2

0 0,5 1 1.5 2 2.5 3 3.5 4 4,5

CKOpOCTb B MAH OCLMANOMPaMM/C

YBEJINYHEHHOE BPEMSA CBOPA

AAHHbIX

CAMAS TNYBOKAS CTAHOAPTHAA NMAMSATD B 8 KAHAJIAX

» Camas rnybokas B otpacnu namatb 500 MAH 0TCYETOB Ha KaHan (onums: 1 MAPA 0TCYETOB)
» CranpapTtHas cermeHTupoBaHHas namstb (10000 cermenToB, onums: 1000000 cermeHToB)
» CranpaptHas ¢yHkumusa apxusa (10000 otcueTos, onuus: 1000000 otcueToB)

Yem Gosnblue KaHaNOB, TEM Bbille TPeOOBaHMS K NaMsTy
Hapagy ¢ nonocoi nponyckaxus 1 4acToToM AMCKPETU3ALMN BAXHYIO
POfIb UrpaeT rybuHa namsTi, T. K. OHa ONPeAensieT CnocobHOCTL K 06-
paboTke 60MLLIOrO KOAMYECTBA 3aAaY4 MO MOWCKY 1 YCTPAHEHMIO OLIMBOK.
PaclumpeHHblii 00beM NaMsTh NO3BOASET ocumnnorpadam CoXpaHsTh
MaKCUMaJIbHYI0 4acToTy AUCKPETM3AaLMY 1 NONOCY NPOMYCKaHUs, B T. Y.
ec/n 3aaaHa 6onee MefeHHas BpeMeHHas passepTka. bnarogaps cBoeit
CTaHAapTHOI rnybuHe namsat B 500 MAH OTCYETOB MO BCEM BOCbMM KaHa-
nam ocumnnorpadsl MXO 5 B nsiTb pa3 NpeBOCXOAAT Apyrue 0Cumniorpa-
bl B JAHHOM Kracce.

MopaepxaHme BbICOKOW 4aCcTOThl AUCKPETU3aLmu npu
MeJNEeHHON BPEMEHHOI pa3BepTke

OrpaHuyeHHast namsiTb 3a4acTylo NPUBOAMT K UCKAXEHWUSIM CUrHana npu
3axBate MeAfieHHbIX curHanoB. [nybokas namsts ocumnnorpadga MX0 5
00ecneynBaeT AINTENbHOE BPEMS 3axBaTa Npu NOMHOM YacToTe AUCKpe-
Tr3auuu. laxe npu HabntoaeHNN 33 MeLNEHHBIMI COOBITUAMM NPUOOP
COXPaHSIET LOCTATOYHYIO YaCTOTY AMCKPETU3aLMM, YTOObI NOKa3bIBaTh Npa-
BUbHbIE OCLMANOTPAMMBI.

CraHpapTHasa cerMmeHTUpOBaHHas NamsTb
CermMeHTMpOBaHHYK0 NaMsTb MOXHO UCMOb30BaTh AN 3axBaTa Cur-
HaJI0B, Pa3feNeHHbIX NepUoaMu HeakTMBHOCTU. Hanpumep, nasep-
Hble UMNYbChI, MAKETHI B MOCAEA0BATENbHOI WHE 1 BY-1MnynbCbI.
CermeHTupoBaHHas namats B cepun MXO 5 no3sonser 3axsatbl-
BaTb CUTHaMbI B TEYEHME AINTENLHBIX NEPUOLOB HAONOAEHUS 10

10 000 cermeHToB.

CraHpapTHbIN pexum apxusa

HaxmuTe Ha KHOMKY 0CTaHOBA W BbIGEPUTE PeXiIM apxiBa, YTobbl NPo-
CMOTPEeTb COBPaHHbIE paHee aHHble. Pexum apxusa Bcerna BKtoueH. B
PEXMMe apxiBa JOCTYNHbI BCE BUALI USMEPEHMIA 1 MHCTPYMEHTHI aHaNn3a,
BK/IH04AS 1EKOAMPOBAHNE NOCNES0BATENbHO LWUHBI U aBTOMATUYECKNE
13MEPEHNs.

Bam TpebyeTcs ewwe 6onblue namaTu?

Xotute NONOJSIHUTENBHO YBENNYNTL BpEeMA 3axBaTa cuUrHanos? OI'ILLVI‘r'I pac-
LIMPEHNs NamMATh akTUBUPYET 1 MIPL OTCYETOB (C YepenoBaHNeM kaHa-
J'IOB) AN Makc. 1 MJH CErMEHTOB W C60p0B [AHHbIX.

CTaHﬂ,apTHaﬂ FJ'IV6I/IHa MnaM4aT1 Ha KaHan

TCH
Korkyperr 1 | NI 100
Kowkypen 2 | 50

0 50 100 150 200 250 300 350 400 450 500

Tny61Ha namsaTv B MIH OTCHETOB

2 v e y L

061ee Bpems 3axBata

> a a

CTaHﬂ,apTHaﬂ CerMeHTuposaHHag namsTb

CwurHan npoTokona ¢ nay3amu MeXay naketamu
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OnHOKpaTHbIIi 3aXBaT JAHHbIX
TpaanumMoHHbIi 0AHOKPATHBI COOP faHHbIX  [PONYLIEHHbIA COOP AaHHbIX MO NPUYMHE OrPaHNYEHHON NamsTh

1
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[l I [ | . |
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3axsar HebO/bLLIOMO KOAMYECTBA UMNyNbCOB U MHOXECTBO Nepnoaos GesneiicTans

3axBart JaHHbIX C UCMONIb30BAHNEM CEFMEHTVIDOBGHHOVI namaTu

#1 #2 #3 #4 #5 #6 #1 #8
l\“ o \W'le i ,lmm Ao "\Iw iy ‘Ml\“ o mlM\m\w""“wlw"’“ A "\lv A

3axBart aKTVBHbIX CErMEHTOB CHrHana

AHanu3a Kaxgoro cermeHTa ¢ noMoLblo GyHKLMKU apxusa
#1 #4#5 #6  #7

06 DD

OTobpaxeHue 1 aHan13 Kaxaoro aNemMeHTa curHana

Rohde & Schwarz Ocunnnorpad cepun MXO 5 9



TOYHOE OTOBPAXEHWUE
CUTHAJIOB

UW3MEPEHUA C MUHUMAJIbHBIM LLYMOM U MAKCUMAJ1b-
HbIM PASPELLEHWUEM NO BEPTUKAJIU B 8 KAHAJIAX

» 12-pa3psaHbiii AL ans BbICOKOro pa3pelleHns no BepTMKaIM Ha BCEX YacToTax AMCKpeTU3aumm n 6e3 Kakux-nmbo KoMnpoMuUccoB
» 18-pa3psgHag apxuTtekTypa ¢ peXuMoM BbICOKON YETKOCTU

» Hwuskuii yposenb wyma 130 mxB npu 1 mB/pen B nonHoii nonoce nponyckaunus 2 My,

» dddekTusHag paspsagHocTs > 10 6ut

» MakcumMasbHblil U3 MMEIOLLMXCS B 0TPAc/v Auana3oH komneHcauum cmewienns £5 B npu 500 mkB/pen

12-pa3pspHbiii ALT ¢ 18-pa3psaHoii apxutekTypoii ans
pexuma BbICOKOI YeTKOCTH 12-paspanHbiit AL
Ocuunnorpadbl cepun MXO 5 ocHateHsl 12-pa3psoHbiv AL ans Bcex
BXOAHbIX KaHanoB. 4 096 ypoBHeli KBaHTOBaHMS 06€CMEYMBAIOT TOYHOE

Ocumnnorpad cepun MX0 5

Bbicouaiilwee paspelexne ang curdana 1 B (Vpp)

pa3peLLeHIe Mo BEPTUKANM Ha BCEX YACTOTaxX AMCKPETU3ALMM ANS MaK- 8-pagpsapubiit AUM—12-paspsansbiit AL
. —e----

CUMaIbHO NOHOTO 3axeata noapoGHOCTel curHana. 18-paspsaHas ap- / \

XUTEKTYPa C PEXMMOM BbICOKOI YETKOCTY TakKe YNydlaeT paspeleHme

AUM. Ocumnnorpadbl cepun MXO 5 umetot 10 8 kaHanos ¢ 12-pa3psaHoi

. . . 4MB 1 0,244 mB
TOYHOCTbBIO U HeNpPeB30MAEHHOW YaCTOTOM AUCKPETU3aLNN.

PeXxumM BbICOKOV YETKOCTM YNyyLIaeT WwyM 6e3 CHUXeHus
4acToThl guCKpeTusaLum

Mpw yBeNnyeHn paspeLLerns no BepTiKanu YCPEeaHAITC CMEXHbIE
BbIOOPKM 1 YMEHbLIAETCS YacTOTa AMCKPETU3ALMM, YTO BELET K MCKaxe-
HWSIM ocLMANOrpaMMbl. ANNapaTHbiid PexXuM BbiCOKoi YeTkocTn B MXO 5
YCTPAHSAET UCKAXEHUS C MOMOLLBIO MOABUXHOTO YCPEAHSIOWEro ¢puibTpa.
BbI6OpK#M BLICOKOI YETKOCTI 3aTEM NOAAIOTCS B CUCTEMY 3amycka, Nocne
YEro CUrHasbl C BbICOKMM Pa3pELLEHNEM M HU3KUM YPOBHEM LLyMa CTaHO-
BSTCS JOCTYMHbIMM N1 MPELM3NOHHOTO 3anycKa.

Hu3kunii ypoBeHb LWyma ¢ BEPTUKANbHON YYBCTBUTENbHOCTbIO
0o 500 mkB/nmen

Ocumnnorpadbl cepun MXO 5 06nafaoT UCKOYUTENBHON YyBCTBUTE b=
HocTbio A0 500 MkB/pen 6e3 kakoro-Mbo HEOXMAAHHOTO YMEHbLIEHNS
nonockl nponyckanus. CmelleHne =2 B Ha coeanHernn 50 Om n +5 B

Ha coemHernn 1 MOM no3sonsieT yno6HO pa3MeLuarb curHan no LEHTPyY
3KpaHa B LENsAX UCCNeA0BaHMSA LYMa 1 YDOBHS MyNbCaLuii NOCTOSHHOMO
Toka. Ocumnnorpad AOMKEH UMETb HI3KWIA YPOBEHD LLyMa, YTOObI TOYHO
onpenensitb cnabble CUrHabI.

10

SANMYCK MO IOBOMY COBbITUIO
NMPELUNU3NOHHbBIN LNDPOBOWN 3ANMYCK

» [lepBbiit B Mupe 8-kaHanbHbI ocuunnorpad ¢ 4yBCTBMTENLHOCTLIO 3anycka Ao 0,0001 BepTukanbHOro genexwus
» lepBbiit B Mupe 8-kaHanbHbI ocuunnorpad ¢ HacTpansaembiM rMCTEPE3NCOM 3anycka
» Camoe ObICTpPOE B OTPAC/M BpeMsi NOBTOPHOI aKTUBaLMM CMCTEMbI 3anycka MeHee 21 Hc ¢ 3axBaToM 0 99% ¢dopMbl curHana

» Haunyywwii B AaHHOM Knacce pKuTTep 3anycka: Bcero 1 nc

CoBpemMeHHbIit uuppoBoi 3anyck

CneupanuanposarHas uHTerpansHas nnata MXO-EP 1cnonb3yeT ynbTpacoBpeMeHHyt cucTeMy LMbPOBOro 3anycka, koTopas 3anaTeHToBaHa KOMMaHu-
eit Rohde & Schwarz. Lindposoit 3anyck npeanonaraeT Haauyme o6LLIEro TpakTa Ais CUrHana U3MepeHus U curHana 3anycka B 0TAnyne oT pasaeneHHo-

r'0 TpaKTa B NPEXHUX CXxemax aHanoroBoro 3anycka.

AHanoroBblit 3amyck

TLn

¢-------88 ___§ .

3axsar

P
=
=

3anycka INS KOppeKuun oLwnbok
-=T1- 11 - YposeHb 3anycka ~ CMHXDOHU3AUAN

I'IponylueHHoe co0bITvEe No npu4nHe Hepno-
CTaTOYHOI 4yBCTBUTENbHOCTHN

AHanorosbli

3anyck

Cambli1 YyBCTBUTEJIbHBII 3anyCK ¢ HACTPanBaeMbIM
rmcTepesncom

Ocumnnorpadsl cepun MXO 5 ¢ undpoBbIM 3anyckom UMEIOT B

10 000 pa3 6onee YyBCTBUTENbHbINA 3aMyCK, YeM NPUBOPbI KOHKYPEHTOB.
Bbicokast YyBCTBUTENBHOCTb 3aMycka MOMOraeT BbiAeNSTh 6Ba 3aMeTHbIe
AHOManUM GU3NYECKOT0 YPOBHS B MPUCYTCTBUN CUMbHBIX CUTHANOB, YTO
YCKOPSIET NPOLIECCHI OTAAfKM 1 nomcka oLWnNBOoK. Bbl MOXETE NONHOCTbIO
KOHTPONMPOBATb HACTPONKM rUCTEPE3NCa 3anycka ans Gonbliero ynob-
cTBa C TPeOyeMbIM NOAABNEHMEM LLYMa 3amycKa.

Mopor 3anycka A

[uctepesunc

:

Lindposoit 3anyck MXO 5

YysceuTensHocts  ONONHNTENbHas 06paGoTka

Il

C60op faHHbIX + LdPOBOIt 3anyck

ooy
Onpenenexne cobbiTiil 3anycka Ha
0CHOBE Bbl[ﬂ)[l(}\ W nHTEPNONALNN

[inst coBbITHiA 3anycka u BbIBOPOK
ocupanorpamm He TpebyeTtcs Koppekums

HactpanBaemble ¢ounbTpbl LUPPOBOro 3anycka

18-pa3psaHblil peX1M BbICOKON YETKOCTM B CUCTEME 3anycka CHUXa-

€T YPOBEHb LIYMOB B M3MEPUTENBHON cucteme. Apxutektypa umdposo-

ro 3anycka no3BOoNSET NOACTPanNBaTh YaCTOTy CpPe3a B CUCTEME 3anycKa.
TpagnumoHHble ocuunnorpadsl UIMEIOT OrpaHNYEHHBIN 3anyck Ha Gunb-
TPOBAHHbIX OCLMANOrpaMmMax, Toraa kak B cepum MXO 5 oauHakoBble Ha-
CTPOVKN GWaLTPa MOTYT UCMOMB30BATLCA Kak 19 CUrHana 3anycka, Tak

W 1S N3MEPSAEMOro curHana. Takum 06pa3om 06ecneynBaeTCs BO3MOX-
HOCTb MOAABAEHMS LYMa CUrHaNa 3anycka ans 6onee HaexXHOro 3axeara.

m
¥ 5

3anyck no curxany ¢
amnintypoit 0,01 gen

meﬂ*l

Rohde & Schwarz Ocunnnorpad cepun MXO 5 11



EbICTPOAENCTBYIOLWNNA
3O0HAJIbHbIN 3ANYCK

BU3YAJIbHOE NPEACTABJIEHUE COBbITUA 3ANYCKA

» bBbicTpoaeiicTBylowWMii 30HaNbHbIA 3anyck: 600 000 ocuunnorpamm/c

» B o0ueii cnoxHocTn 32 yyactka: 4 30HbI 0 8 y4acTKOB

» 30HanbHbI1 3aNyCK N0 aHANOrOBbLIM UCTOYHNKAM, CEKTPY M MaTeMaTU4eCKUM onepaumsm
» KomOuHMpoBaHMe 30HANILHOTO 3amycka C PeXuMaMu apxmBa U CerMeHTaLmm

» CosmectumocTb ¢ pyHKumeli 3anycka FreeRun

MpocTtag Bu3yanbHast HacCTPOLiKa yCNOBUI 3anycka Kak
CTaHAaPTHas GyHKUMA

Mo Mepe YCNOXHEHNS KOHCTPYKLMM YCTPOVCTB NPELYCTAHOBNEHHbIE YC-
NOBWS 3anycka MOryT nepecTaTb NoaxoauTb st aGOEKTMBHOro 3axsara
Tpebyembix coObITMIA. B ocumuanorpadax cepumn MXO MOXHO nerko 3aga-
BaTb 30HANbHbIA 3aMyCK Ha AuarpaMmax CUrHasoB, YTo 03HAYaeT cnefyio-
lee — AnA NpOXOXAEHUS UCTIbITAHNS M3MEPEHHaA KpUBast AOMXHA HAX0-
IVTbCS B 3afiaHHOM y4acTke. JlocTaTo4HO NPOCTO akTMBMPOBATbL QYHKLMIO
Ha NaHeNn MHCTPYMEHTOB M 0OBECTU TPeBYEMBIit y4aCTOK HA aHANOroBO
ocLMnnorpaMme, CnekTPe UK fiaxe Ha PACYeTHON OCLMNNOrPaMME, YTO-
Obl Ha3HaYNTb BOMIEE CNOXHBIE YCOBMS 3aMyCKa.

30HanbHbIl 3anycK B CNeKTpe

Bnepsble B otpacan Rohde & Schwarz npegnaraet GyHKUMIO 30HaNbHO-
ro 3anycka i1 aHannaa cnekTpa. 3ta QyHKLUMS A0CTyMHA HauMHas C ce-
pun R&S®RTO, a 8 cepun MXO peanusosaHa 6onee BbiCOkas CKOPOCTb
cbopa fiaHHbIX 415 0GHaPYXeHWst HexenaTeNbHbIX COBbITUIA B CNEKTPe.
BbICTPOAENACTBYIOLIMIA aHANN3 CNIEKTPA UALaIbHO NOAXOAMT /1S BbISIBNE-
Hus SMIT. B cepum MXO dyHKUMS 30HANbHOTO 3anycka A0NOAHUTENbHO
YCOBEPLLUEHCTBOBAHA, M Tenepb BO3MOXEH ObICTPBbIN 3anyck N0 BPEMEHM,
CMEKTPY 1 Aaxe N0 PaCYETHbIM OCLMANOrpaMMaM.

32 yyacTka 3anycka no aHajioroBbIM UCTOYHUKAM, CIEKTPY U
MaTeMaTtMyeckum onepauusm

BusyanbHoe onpeneneHne 32 y4acTkos 3anycka (4 30Hbl N0 8 y4acTkoB)
Ha akpaHe. 30HabHbIit 3anyck B cepiin MXO MOXHO 1CNonb30BaTh AN
aHasoroBbIX CUrHaN0B, MaTeEMaTMYECKIX OnepaLuil, CNekTPOB U OKOH
MacLTabupoBaHusl. 30HanbHbIA 3anyck MOXHO KOMOUHUPOBATb C PEXM-
MoM 3anycka FreeRun, 4Tobbl MakcumanbHO BbICTPO 3axBaTblBaTh CUrHa-
nbl 663 novcka cobbiTus annapaTHoOro 3anycka.
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30HaNbHbIl 3anyckK C annapartHbiM YCKOPEeHuem

30HaNbHbIA 3aMyck AONONHSET TPAAMUMOHHYIO GYHKLMIO 3amycka B ocumniorpade B Lensix GbicTporo rpadmyeckoro BbISBAEHNS COOLITMA. 30HaNbHbIN

3anyck B cepun MXO peann3oBaH Ha CneunanMaupoBaHHON HTErpanbHo nnate. 3T0 eAMHCTBEHHOE M CaMoe ObICTPOE Ha PbIHKe PeLLeHKe ¢ annapat-
HbIM YCKOPEHUEM, CO CKopOoCTbto coopa aaHHbix 600 000 ocuunnorpamMm B CEKYHAY U BPEMEHEM NPOCTOS Mexy CoObITUAIMM 3anycka MeHee 1,45 MKC.
[JanHoe peuermne pabotaet B 10 000 pa3 GbICTpee, YEM KOHKYPUPYIOLLME TEXHONOMN 30HANBHOMO 3anycka. bnaroaaps BO3MOXHOCTM HACcTPOIikK Gonee
CNOXHOI CXeMbl 3amycka C ObICTPbIM 3aXBaTOM OCLIMANOrPaMM MOBbILIAETCS BEPOSITHOCTb BbIIBAEHUS PEAKIX COObITUIA 6€3 CHIKEHMS BbICTPOAENACTBNS.

CnoxHblii 3anyck HD ¢ 30HanbHOM noruKo

B cucteme uudpoBoro 3anycka B cepun MXO MOXHO 1CNOb30BaTh ynyy-
LeHHble HD-BbIGOPKM BMECTE C 30HAIbHBIM 3amyCkoM. HasHaueHHble
30HbI MOTYT Takxe paboTatb C Pa3M4HbIMI UCTOYHMKaMK. Jlornyeckue
OnpefeneHns NO3BONSIOT YAyYLLATb BbISBEHIE TPEOYEMbIX CODbITHIA.

CoxpaHeHue coObITUIi 30HANIbHOTO 3anycka B apxmBe
OYHKUMIO 30HANBHOIO 3anycka MOXHO KOMOVHMPOBATb C pexuMamu ap-
X1BA M CErMEHTaLMM, 4TOObI COXPaHsTb B MamaT ocuunnorpada Toabko
OCLMAAOrpamMMbl, COOTBETCTBYIOLLME KPUTEPUAM 30HANBHOMO 3anycka. B
coyeTaHnm ¢ rnybokoi namsTbio ocumanorpados cepum MXO BO3MOXHO
04eHb ANUTENbHOE BPEMS 3axBaTa AaHHDIX.

Trigger condition

not(Zone1 or Zone2) xor (Zone3 and not(Zone4))

Algebra Zones

kel ==l

Right bracket to enclose operands.

Zone trigger

Setup

Apply zone trigger to history
Logic
Operator Sei

History

Save to history using zone definition

X

v

Punctuation

)

History

Mpu NpUMEHEHUN 30HANBLHOTO 3anycka B MPOTOKONAX 3anyCK OCYLLECTBAAETCS MO

onpeueneHHoﬁ nocsiefoBaTeNbHOCTM NAKeToB

I'IpM U3MepPeHNax WUH NUTaHna d)yHKLlWFI 30HANbHOrO 3anycka no3BonseT BbiaBATh

cobbiTist 3HepronoTpebneHns Bo Bpems nepeaayn BY-curnanos
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MHOIOCHEKTPAJIbHAS 9BONOLUSA

WOEANIbHbIE BH-USMEPEHU4, TENEPb ELLE BOJIbLUE

BO3MOXXHOCTEM

» MepBbiii B Mupe 8-KaHanbHbIi ocuuanorpad ¢ 4 cnekTpamm U He3aBMCMMbIM YNPaBIEHWEM M0 BPDEMEHM U YacToTe

» [MepBblii B Mupe 8-KaHanbHbI ocumnorpad co ckopocTbio 45000 BNP/c

» [pocMOTP YaCTOTHOM 1 BPEMEHHOIT 001aCTU C He3aBUCUMMbIM YNpaBJieHUeM

» Haunyywme B oTpacnu cnekTpanbHble XapakTePUCTUKU BXOAAT B CTAHAAPTHYIO KOMMIEKTaLMIO Kaxaoro ocuuwuiorpada MX0 5

bonee noapoGHbIe M3MepeHns BY-xapaktepuctuk

YeTbipe ObICTPOAEACTBYIOLINX OKHA C OIHOBPEMEHHBIM 0TOBPaXeHeM crnekTpa no3BonsioT Gonee noapobHO nccneaoBatb BY-xapaktepuctuki.
Bnaropaps MOLIHOI cneuman3npoBaHHoi uHterpansbHoit nnate MXO-EP 1 qononHuTenbHbIM BO3MOXHOCTSM 06pab0oTku ocumnnorpadsl 4ocTUralnT
ckopocTb B 45000 BI1®/c B yeTbipex OkHax C OfHOBPEMEHHbBIM OTOOPAXEHNEM CNeKTpa.

¢ =2 Q ¥ o

nnotate  Preset  Add zoom Meat Detete A
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o ‘ ‘ | |
| | \
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50 mv/ 10 dBm/
5 5 dém Bm
1 RBW:496.45kHz C1  RBW:2.49 MHz C3_ RBW:549.77kHz 3 RBW:74.97 khiz

MpaBunbHOE NpefcTaBneHne cnekTpaibHoi obnacTu

Mo ceonm BY-xapakrepucTikam Hawm ocumnnorpadsl NPeBOCX0AST BCE
npoyne NprubOopsI B AaHHOM knacce. bonbluas AanHa 3anucu u Hesasu-
CMMOE YNPAaBNEHME OCLMANOrPaMMamMu B YaCTOTHON 1 BPEMEHHOI 06na-
CTSIX CYLLECTBEHHO ynpowwatoT BY-aHanu3. LLnpokuii gnanasoH 4actot 1
HU3Kas NNOTHOCTb LyMa 0BECNEeYNBaIOT MaKCUMaNbHYK0 JOCTOBEPHOCTD
NPeLCTaBAeHNs CNekTpa.

BY-xapaktepuctuku

QpnHoBpeMeHHOe 0To6paxeHue CnekTpoB no4
YactoTa 06HOBNEHMS CekTpa 45000 ocumnnorpamm/c

YyBCTBUTENBHOCTL/MAOTHOCTL MOLLHOCTH ~160 4BMBT (1 T (uaw)

wyma
KoadpduumeHt wyma 14 pb (nam.)
[Hamuyeckmit ananasoH 106 b (13m.)

[HamMuyeckuit ananasoH 6e3 napasuTHbIX

cocrasnsiowyx (SFDR) AR
K MUMEHT rapMOHNYECKUX UCKAXEHUIA
oacbq? LINEHT rapMOoHIYec ckaxe ~60 gBH (naw)
BTOPOW rapMOHVKM
KoadduumeHT rapMOHM4ECKX 1CKaxeHui

ou P -59 1BH (13M.)

TPETbEN rapMOHKN

14

Hist 13106

Cnmncok NUKOBbIX 3HAYEHWUI, yaepXaHue MakCMMyMOB U
MWHUMYMOB, BOWHON norapmpmuyeckuini maclutabd

Mo aHanorum ¢ aHanM3aTopom CnekTpa, OCLMANOrpamMMbl CrEKTPA MOX-
HO NErko HaCTpauBaTh Hapsidy C BbIBOAOM PasHO06pasHbIX PE3ynbTaTos
N3MEPEHUIA, TaKNX Kak YAEPXaHNe MakC1MyMOB 1 MUHUMYMOB UK axe
YCPeaHEeHHas KprBas Ans ycTpaHeHns wyma. Ha ocumnnorpade MXO 5
Takxe BO3MOXHO NPESCTaBNeHNE B BONHOM I0rapuMUYeckom MacLuTa-
Oe 119 BbIIBEHMS CBA3aHHbBIX ¢ IMIT cnekTpanbHbiX COObITUI B LUIMPOKOM
[ManasoHe 4acTor.

NNPEBOCXOAHbIE MOTPEBUTEJIb-
CKUE XAPAKTEPUCTUKW

NAHEJIb NLHCTPYMEHTOB, NMOBbILWEHHOE YAOBCTBO B

OBPAWEHUN U R&S®SmartGrid

BbICTPLIN BOCTYN K KNHOYEBLIM UHCTPYMEHTAM

[aHenb UHCTPYMEHTOB o 00ecne4nBaeT ObICTPbI LOCTYN K BAXHbIM WH-
CTpymeHTaMm. Bbl MoxeTe pasmeluars 28 pasinyHbiX MHCTPYMEHTOB C Mak-
CUMasbHOI TMOKOCTbIO. BCe HAaCTPOIAKK OCTYNHbI Y4ePes3 rNaBHOe MeHI0
Q. AKTVBATOPBI CUTHANIOB 6 CNeBa OT MABHOMO MEHIO NO3BOAAIOT aK-
TMBNPOBATL TPEOyeMble CUrHanbl 1 BICTPO NOAYYaTh JOCTYN K HACTPOIA-
kaMm aHanoroBbIX kKaHanoB, MaTeMaTuyecknx onepauii, br®, renepatopa
CWrHasoB W NOCNELOBATENBHON LWKHBI. 04TV BCE 3NEMEHTHI N0J1b30Ba-
TENbCKOr0 MHTEPdENCa SBAAIOTCS MHTEPAKTUBHLIMU 1 MO3BOASIOT ObICTPO
OTKPbIBATb COOTBETCTBYIOLLME NANOT0BbIE OKHA.
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HactpamBaemas packnaaka

®yHkums R&S®SmartGrid o TEHEPUPYET UHANBUAYANbHYIO packnaaky
ocuunnorpamm. OCHOBHbIE NapaMeTPbl CUrHana 0TOOPAXaloTCs Ha 3Hauke
curHana 0 C NOMOLLBIO KHOMKYM MbILLIW MOXHO NEPETaLLNTb 0CLUAN0-
rpammbl 1 TabanLbl C pesynbTatami B Tpebyemoe MeCTO Ha 3KpaHe 1 Ta-
kum 06pa3oM U3MEHUTb packiazky ocumnnorpaMmm. Hagnucu Ha kypcope
0 MOXHO HacTpamBaTb, 4T0Obl 6oNee HarnaaHoO oTobpaxarb pesyNbTaThl
n3mepenuin. Ha sknagke o COXPaHSIOTCS NMONb30BATENbCKINE HACTPOMKM
1 UIMEETCS BO3MOXHOCTb GbICTPOrO NEPEKKOYEHIS MEXLY PaNYHBIMU
MaKkeTamn 4ns ObICTPOro GOPMUPOBAHNS OTYETOB.

Cu1 AY:-8.057 V

CeHCOpHbIii 3KpaH 415 NOBbILIEHHOr0 yA00CTBa

B ocumnnorpadax MXO 5 nonb3oBatenbekuit MHTEPdEIRC BbIBOAUTCS Ha
CEHCOPHBIN 3kpaH. Koraa ocuunnorpaMma cocTomuT 13 60NbLIOTO KON-
4ECTBA PA3NNYHbIX ANEMEHTOB, MPOCTOE HAXATUE HA CEHCOPHBIN 3KPaH
MOXET NPUBECTM K HEMpaBWibHOMY BbIOOPY. BennbiBatoLiee MeHio o
NPenoCTaBNSET CNMCOK MHTEPAKTUBHBIX ANEMEHTOB, NOMOras BbIOpaTh
HY)XHbIA 3neMeHT. [113aitH C KPYMHBIMY CEHCOPHLIMI NOASMK o Jaert
pacLMPeHHbIe BO3MOXHOCTU. [N u3MEHeHUs napameTpa A0CTaTouHO Ha-
XaTb HA COOTBETCTBYIOLLEE none.

Trigger Horizontal Acquisition
ov Auto 1 ms/div 1GSa/s Sample
Trg'd 150 ms 10 Mpts 12 bit Hist 213

ot
lIll.lu i uunulullillllhlhm

Vertical 10 2

a4 @ @3 « G 6 o @ Wit

2

Horizontal
| Setup Show channel

% 10

off Trigger

Bandwidth | e ical scale

S

Acquisition

Probe 50 mV/div
Measurement
Position

Probe info Cursor

EIRY

Coupling Termination S

v
DC 1MQ

Other

Math 2
Invert channel

Off |, mum Apps

Logic

147.05 ms 147.1 ms )
Settings

1 Save/recall
L M . 8 0s
ax 31.0575kHz . -8 O

3 Keyboard  Power
——

T T T =
10 dBm, 1 5 =
/o dem €1 @ @G G O 8 logic Math Bus Ref Spec Gen Menu

C6  RBW: 799.66 kHz

MuHuManbHble 3aTpaTbl Ha 00y4eHne

NHxeHepb! 04eHb GICTPO 0CBAMBAIOT N0b30BATENLCKMIA MHTEPDEIIC
MXO 5. [ins Bbl30Ba kakoi-n1bo GyHkummu ocumuanorpada A0CTaToqHO
BBECTU €€ Ha3BaHKe B None nomcka @ Mpwn Haxatum Ha kHonky Help
(cnpaska) 0 Ha NaHenun MHCTPYMEHTOB OTKPLIBAETCH OKHO CNPaBku CO
CMMCKOM BCEX DYHKLMIA M COOTBETCTBYIOLLMX KOoMaHL, SCPI.
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KPATKW OB30P CEPUN MXO 5

15,6-At0/AMOBBI MYILTUCEHCOPHBI 3KPaH C BbICOKAM

paspeLieHnem » Llnpokuit Bbi6Op GOPM CUrHANOB W TUMOB MOAYNSLIN
» Beoicokoe paspewenue: 1920 x 1080 nukceneii (Full HD) ‘ e S » [lpocTas HacTpoiika 4acToTbl, aMANAUTYbI, CMELLEHUS U
» [lloanaepxka XecToB YCKOPSET MacluTabupoBaHue u f \ 7 wyma

LEeTanu3aumnio ‘ -

BCTpOEHHbIN reHepaTop CUrHaNoB NPOW3BOJIbHOW GOPMbI
» [IByXKaHa/bHbLIA reHepaTop CUrHaNI0B NPOM3BOJLHO
dopmbl 100 MIy

» HarnapaHblii BbIBOA, N HOCTEi CUrHanoB
amsap, 0f, Noapo6HOCTEI CMrHano Ll el K

i icleiels Ok (@)
L e T TSI T
$I19939 |
@ PREIR AL ANE MXO 5 Series - Oscillc — 8 > & & &G Q) -
. YeTkoCTb ynpasnenus 61aroaaps LUBETOBOI MapKUPOBKE
: s (i S L Ol IR N
N O @ 2 Q ¢ uw = | S —— 88K LK CBETOAMO/I0B
Undo  Redo  Help  SCISSN Annotate Preset AddZoom Measure oAl Delete v I 2 Trg'd 0s 1 kpts 12bit Hist10000 Trigger [ Norm I Trig'd | v Y N N =\ . .
o T " v S0y 0 = 8L C L E ) » KHOMKM 1 Py4KM C LIBETOBOI MapKMPOBKOi 06€CneunBaioT
— E 400 mV 4v \ . '
b LLEK LK 6LICTPOE CONOCTABNEHME C UCTOYHUKAMM CUTHAIOB
CLELL K > VHaMKauus TeKywwero BiGpaHHoro kanana
oy “{f‘ EL L LK e — » [lpocToit BHIGOP TOYHOI MnK rpy6Oit HACTPOKN
DO L LK

OB UL LK

80ns | 200nsE 1y -40 ns 80ns 200 ns
e et =

Vnyv : A 4 500 mV A 4 5V \ 4

F- 800 mV 400 mv 1 F4V

~ ol Mapel coennHenunn

s00my g"&‘g"g“&l — i\ » [atb noptos y3nos USB 3.0
i peedCC N a » Mopr ycTpoiicTea USB
LKL » Bupeosuixog HDMI DisplayPort
L O & L LK
L 8

ARCR B G

I=-

200 mV -120ns -80 ns -40 ns 0s 40 ns SO‘nS 120 ns 160 ns 200 ns| 800 s 2ms. SV Os 2ms|

500 mv_ 400 His

Cursor

+
Ref Spec Gen Menu

[ O]

7
«
i«
©

LIICIIC)

(
|

|
i
i

i
NS &

USB o<

lelie]

Power Probe Comp.

——e
¥ @ L) 1N
| il | Demo
{ nf qr
D15..08 07..00

_ ) =

Logic Channels /\ C1-CB 1M0: <300 VRMS, < 400V pkc 502: <5V RMS

LAN

)

Q)

eliel
SELS

HOMI

nNee Se
eie S

IO S

Display Port

LIC) Y Y >

OIORIO)

WHTYMTMBHO NOHSTHOE YNPABNEHUE Ha MePefHe naHenu
NOBLILIAET NPOAYKTUBHOCTb
» BbICTpbIiA NPSAIMOI AOCTYN K OCHOBHBIM HACTPOWKaM

NHTepdeichl akTUBHBIX NPOBHNUKOB
» [lopaepxka 6onee 30 NPOOHUKOB TOKA U HANPSAXEHMUS OT
Rohde & Schwarz nphBopa

» bBbicTpas HacTpoiika napaMeTpoB C MOMOLLBIO pyyeK 1
KHOMOK
PacnonoxeHue 3neMeHTOB rpynnamm ynpoLiaeT nomck
HY)XHOW KHOMKM

» Tpaktbl 50 Om 1 1 MOM 06ecneynBaloT NoLAEPXKY
ewye bonee LWIMPOKOrO CNEKTpa NacCHUBHBIX U
aKTUBHbIX NPOOHUKOB, BK/TIOYAs NPOBHUKM CTOPOHHUX
Npou3BOANTENEN

WHTepdeiickl Ha nuLeBoin naHenu
» Tpu nopta USB 3.0
» Bxogbl noruyeckux npobHukos MSO

16 Rohde & Schwarz Ocunnnorpad cepun MXO 5 17



YNOBHbIA OOCTYN

IODEKTUBHAA PABOTA C JAHHBIMU NMPUBOPA

bbicTpoe coxpaHeHue pe3ynbTaToB

OcumnnorpaMmbl MOXHO COXPaHSTb B daiinax pasnnyHsix Gopmartos win
3arpyxatb Ha 1K yepes Ethernet unn USB B Lensx nocneayowero aHanu-
3a ¢ nomolbto MO MATLAB unm Excel. Yepes Ethernet o6ecneumnsaetcs
HenpepbIBHbIi COOP, aHanu3 n nepeaada AaqHblx Ha MK,

Vertical Vertikal Vertical
) Horizontal \/  Horizontal \/  Horizontal
Trigger Trigger Disparo
Acquisition Erfassung Adquisicién
Measurement Messung Medida

\, Cursor \, Cursor \, Cursor

MHTYUTUBHO MOHATHBIA NOJb-
30BATE/IbCKUA UHTEPDENC

PABOTAUTE C YA0BOJIbCTBUEM

Henpeg3oliaeHHoe ynob6CTBO aKcnayaTaLum
NHTeHcuBHas o6paTtHas CBS3b C NONb30BATENSAMM, CPABHEHME NPOAYKLMM
KOHKYPEHTOB 1 N0APOOHOE NCCNEeA0BaHNE HOBEMLIMX KOHLENLMIA NOAb30-

Trigger

Setup Trigger on

Single event

BaTeNbCKOro MHTepdeinca 3a npefenamn 0Tpacau KOHTPONbHO-M3MEPU- Mode /

Spectrum Spektrum Espectro

LlokymeHTUpOBaHME OAHUM HaXaTUeM KHOMKK

JlokyMeHTMPOBaHME U3MEPEHNIA BLINONHSETCS 04eHb ObICTPO:

» CH/AMKM 3KpaHa BKKOYAIOT B ce0S OCUMNNOTPamMMbl U PE3yAbTaThl

» OTyeTbl BKIIOYAIOT B CEOST CHAMKI 3KpaHa 1 HacTPONKKM npubopa

» HarnagHas MapkupoBka KOOPAMHATHON CETKM YNPOLLAET CYUTbIBAHNE
XapakTepucTuK curHana

» Hapanucu ¢ UBETOBOI MapKMpOBKOI 06paLLaioT BHUMAHME Ha
aHoOManumu curHana

» [lpeayCMOTPEHO COXPAHEHME OCLMANOrPaMM 1 PE3YNbTaToOB
13MepeHuii B ABOMYHOM Buae, B popmatax XML unn CSV B uensix
JanbHeWwero aHannaa curHanos Ha MK

YnaneHHblii Joctyn B lo6oe Bpems, B Nt060M MecTe
OcumnnorpadoM MOXHO yNpaBAsTb AUCTAHLUMOHHO, NPOCMATPMBAR 130-
OpaxeHnue Ha akpaHe MK nam MmobunbHoro yctporicTea. Mpu sTom 0T06pa-
XAETCs TOT Xe N0Ab30BATENbCKMIA MHTEPDENC, Y4TO 1 Ha AMCTNEE OCUMA-
norpada. Bce dyHkumm ocumnnorpada takxe A0CTYMHbI ANCTaHUMOHHO
yepes uHtepdeiic Ethernet unn USB-TMC. Vimetotcs apaiisepsi LabVIEW,
VXl 1 Python.

Math Math. Mat
2= Apps 22 Apps = Apps
&R Logic &% Logik = Légico

Settings Einstellungen Ajustes

Save/recall Speichern/Ab...

@ @) @ @ @

Keyboard Power | Tastatur Ein/Aus | Teclado Potencia |£—HR—F /xT— it B
e e e e e s

Guardar/recu... 27| tRiF/ AR

+ = + = + = +
Spec  Gen | Menu Spek  Gen Ment | Espec Gen Mend | <7 k3 RES

BbiGop A3bika

Monb3oBatenbckuii nHtepdeiic cepun MXO 5 noaaepxnsaeT pasnny-
Hble A3bIKK. A3bIK MHTEPDENCA MOXHO B CHUTAHHbIE CEKYH/bI USMEHSTH
BO Bpems paboTbl npubopa. JOCTyMHbIE S3bIKI: AHMAUIACKUI, HEMELKWIA,
AMNOHCKMIA, KOPEICKUIA, KUTaCKNIA 1 ucnaHckmit. Mouck Takke pabotaet
Ha Pa3NNYHbIX A3bIKAX.

Mopnepxka WebDAV

Mocpenctaom npotokona WebDAV (coBMeCTHOE pefakTupoBaHue dai-
OB 1 yNpaBnexue Gaitnamn Ha yaaneHHblx Be6-CcepBepax) Bbl MOXETE
Nerko nonyyatb AOCTYN K faHHbIM ocumnnorpada, 4tobsl nybnukosars,
KONMpOBAaTb, NEPEMELLATb 1 PeaKTMPOBaTh Gainibl Ha Npubope Yepes
BeO-cepBep. B kayectse knmeHta WebDAV MOXHO 1CNOAb30BaTh KNNEHT

TeNbHOro 060PY0BaHNS MOMOT/IM HaM pa3paboTaTb NONb30BATENLCKNI

hold-off

Source

Channel 1

+ =
i R4 A

nHtepoerc MXO 5:

> Yno6Has HaBuraums ¢ MOMOLLBIO PACKPbIBAIOLLErOCS MEHIO B HIXHEM
neBoM yrny. MeHo pacnonoxeHo pagoM ¢ 061acTbio 0TOOpaxeHus
M3MEPEHWIA, YTO CBOAMT K MUHUMYMY [IBUXEHNS DYKN.

» KomnakTHas nesas naHeb BKNAA0K NO3BONSET MaKCUMabHO KPYMHO
oTobpaxatb OCLMNNOrPaMMBbI.

» KpynHble NpSMOyrofibHble NOAS NPUTOAHbI AS KACaHWUS PYKOW B N0BOI
TOUKE.

» [KTOrpamMmbl CUrHAN0B NO3BOASIOT NETKO BKIOYATH W BbIKIOYATH
MCTOYHUKM 1 HacTpamBaTth packnazky R&S®SmartGrid.

» YHuKanbHas NaHeb MHCTPYMEHTOB 0OECNeYnBaeT ObICTPbI AOCTYN K
WHCTPYMEHTaM s NPOAYKTUBHON paboThl.

» T1pOCTPaHCTBO NaHEN MHCTPYMEHTOB MOXHO UCMO/b30BATb 1S
M3MEHEHVS UIMEIOLLMXCS SNEMEHTOB (KyPCOPbI, UBMEPEHNS 1
HaCTPOWMKKM CnekTpa) unn BbICTPOro yaaNeHNs aNeMEHTOB.

» DBbICTPLI AOCTYN OHUM HaxaTWeM K HaCTPOMKaM 3anycka,
rOPU30HTANbHOM LWKanbl, c60pa JaHHbIX M BbIBOAA MHDOPMALMN.

» [lpu Haxatn Ha norotun Rohde & Schwarz oTo6paxatoTcs cBefieHus
0 npnbope, BKtoyas IP-aapec B NOKaNbHOI CETU 11 BEPCHIO
BCTpoeHHoro M0.

» [lonb30BaTeNbCKII MHTEPDENC NO CBOEMY MPUHLIANY aHANOTUYEH
uHtepdeiicy ocuunnorpapos MXO 4, MXO 5, R&S®RTO6 1 R&S®RTP

Hysteresis

Channel
filter

Action

JleBas na-
HeNb BKNaA0K

Tools

Positive

Find level

Mpsmoyro-
NbHbIE nons

Hacrtpansaemas naHenb MHCTPYMEHTOB

Drag to rearrange tools

Toolbar
)

Undo

i

Redo

Show/hide tools

“
Undo

Autoset

in

Edit
spectrum

lad

Redo

Preset

@

Help

>

(O] I 4

Screen

capture Annotate

Nx

Run / stop Run single

o Q

Preset Add zoom

O] &

Screen
capture

& N
Add
Cursor

Annotate

Add zoom

'

Measure

re

Measure

nepegayn Gannos uin gucnetyep dainos (Hanpumep, Dolphin uan Nemo
ans Linux, Finder ansa Mac OS X wunn File Explorer ans Windows). 9t knu-
eHTbl cNOCOGHbI MoNyYaTh AOCTYN K NpuOOPY Npn Hanuuun ero IP-agpeca
UK UMEHU y3Na.

MXO0 4 MXO 5 R&S®RTO6 R&S®RTP

]
Eﬂn

- BCUEHER

et 20 @0 O
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AJANTALUA NOA BALLN
NMNOTPEBHOCTHU

PABOTAWUTE TAK, KAK BAM YAOEHO

OcBoboauTe Bawl pabouuii cTon

MecTo Ha paboyux cTonax B 1aboparopusx BCeraa Ha BeC 3010Ta.
OnuyoHanbHbIA kpenexHoln nHTepdeic R&S®MXO05-Z7 ncnonb3yeT cTaH-
napTHoe kpennetne VESA. Bbl MOXeTe pasmecTuts ocumunnorpad Hap, Ba-
Lwnm paboynm CTONOM, 4T0Bbl 0CBOBOAUTL LIEHHOE NPOCTPaHCTBO. Camast
nerkast B JaHHOM KN1acCe KpenexHas nnacTuHa BECUT BCEro nLlb 9 Kr 1
COBMECTVMA CO CTaHAaPTHbIMK KpenneHusmi VESA ans MOHUTOPOB.

TuwmHa n nokown

Bbl npeanoyutaete pabotath B TMLINHE? [DOMKME NPUBOPLI pasapaxa-
0T Balwux koaner? Bam mewwaeT Wwym 06opyaoBaHns? Bo Bpems paboThl
ocuunnorpada MXO 5 ypoBeHb rpOMKOCTM 3BYKa COCTABASIET BCErO NLLIb v

25 [1B(A) Ha paccTosHmM 1 M, 4TO 3KBMBANEHTHO LENOTY. Bbl Aaxe He 3a-

METUTE, YTO NPUOOP BKIKOYEH. 4 58

A

o

Hu3akas rpomkocTb

CobemHblii Hakonutens M.2

Korpa 6e30nacHOCTb NPEBbILLIE BCEr0, Hanbonee HaaeXHbIM CNoco6oM
3aLLUNTbI AaHHBIX HA npmﬁope ABNIAETCA UX COXPaHeHne Ha 3alneHHOM
Hocutene. Ocunnnorpadsl cepum MXO 5 noaaEpXMBAIOT CbEMHbIE HaKO-
nutenn M.2. Mpn paboTe B cekpeTHoi nabopatopum AOCTaTOYHO NPOCTO
100aBUTb kapTbl M.2 1 XpaHUTb X B HAZEXHOM MECTe.

20

® =
= E D@@F‘@a%

Pasgpaxaet

Overts powKo ”

IKOJIOTMYECKUE ACIMNEKTDI

KOHTPOJ1b 3A 9QHEPTOMNOTPEBJIEHUEM

MoHmxeHHOe 3HepronoTpebneHune

CHUXEeHME 3HepronoTpebneHns UrpaeT BaXHYIO PONb CEroaHs 1 B Oy-
OyLeM. neKTpryeckas MOLLHOCTb, NOTpebnaemast 3aNeKTPOHHbIM Npin-
60p0M B TE€YEHNE ero XNU3HEeHHOro uunkna, MOXeT COCTaBNATb 40 90% ot
€ro yrnepoaHoro cnepa. CBOD,FI K MUHUMYMY n0Tpe6nﬂerv1y|0 MOLLHOCTb
ocumnnorpada, Mbl COKpaLLAeM ero BPEAHOE BAMSHUE HA OKPYXatoLLYtO
cpeny. A BBUIY POCTa LIeH Ha 3NEKTPUYECTBO CHIKEHUE SHepronoTpebne-
HUG CTAHOBUTCA KNHOYEBLIM q)aKTOpOM ong 3KOHOMIYHON paﬁOTbI B 0ONrO-
CPOYHON NEepCnekTBe.

LucTaHumMoHHOE BKOYeHUe U BbiKoYeHue ocuunnorpada
Rohde & Schwarz

Mpu ynanexHoi paboTe KpyrnocyTo4HOE HaxoXaeHWe npubopa B nabo-
paropum BO BKIIKOYEHHOM COCTOSAHUN MOXET CTaTb I'IpI/I'-WIHOVI U3NIULWHNX
3atpar. Ecnn B anekTpopo3eTkax YCTaHOBAEHbI BAOKN NUTaHWS C AMCTaH-
LIMOHHbIM [P-ynpaBneHuem, 60AbLIMHCTBO 3NEKTPOHHbIX MPUOOPOB Npu
nojaye HanpaxeHna nuTaHug BKNOYAOTCA TONbKO B PEXUMEe OXUAaHNS.
Ocumnnorpadsl MXO 5 umetot yao6Hyto GyHKLMIO aBTOMATUYECKOro 3a-
nycka npu BKIOYEHUN ANEKTPONUTAHMS. JOCTATOYHO MPOCTO MOAKMKOYUTL
NpUBOP K CUCTEME «YMHBbIX» PO3ETOK U aKTUBMPOBATb QYHKLMIO AMCTAHUM-
OHHOTO BKJIIOYEHIS TOAbKO N0 Mepe HeobxoammocTy. Mpu aTOM B Nepuo-
bl IPOCTOS MPUOOP OCTAETCS BLIKIOYEHHBIM.

MakcumanbHasi npoM3BOAUTENLHOCTb, MUHUMANbHOE
notpednexune

Mo cpaBHEHWIO C NpeablayLLMMUM NoKoneHnamu ocumunnorpados’), B pe-
Xnme oxupanns npubopsl cepun MXO 5 notpebnsitot Ha 40% MeHbLIe
aHeprum. 4o elLe yamBuTeNbHee — HECMOTPS Ha YABOEHHOE KOMMYECTBO
KaHanoB, yBENNYEHUE PA3MEPa AMCNAES 1 SKCNOHEHLMANbHBIA POCT CKO-
pocTi cBopa AaHHbIX TUNMYHAs noTpebasemas MOLWHOCTL ocunnnorpada
ocTanach NpakTiecki HeN3MEeHHOR?.

' CpaBHeHue NpOBOAMOCH C MOMOLLbI0 aHann3atopa anektponutaxus R&S®HMC8015.
2 Mo cpasHeHuto ¢ R&S®RTE1024.

Settings:
Maintenance

FW update Auto power-up

On
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Power
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Service

(72

OHepronoTpebieHne B pexumMe 0XuaaHus
MX0 5 1,6
KoHkypeHT 1 6,4

KoHkypeHT 2 16,7
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BALI HESAMEHUMbIA NOMOLHUK

rOTOB K PELLEHUIO MHOXXECTBA 3AAN

(O 4
Undo Redo File Recall Save Screen | Annotate
browser setup capture

AN 7 /\/
Add
Autoset Preset  |Run /stop|Run single|Add zoom| /o,

Jin

it | e «MPABUJIBHO NOA0-

spectrum

s’ EPAHHbIN MPUBOP

Measure YNPOLWAET PABOTY».

C npaBunbHbIM NPUOOPOM He cTpallHa nobas padota. Ocuunnorpadbl cepun MXO 5 ocHaLLEHbI
MHOXeCTBOM (yHKLMIA ins 6onee NpoayKTMBHON paboThl.

Math ? History
Measure

Available acqgs: 6404

Current acq -256

Time: 14:13 47,141.667.540 s

Auto repeat >

ONTUMU3ALUA MOCNEAOBATEJIBHOCTW BKJIIOHYEHUA

HenpeB30|7u1eHH|>|e Nn3mMepeHus WnH NnuTaHnsg

Bam tpebyloTcs 3MepeHuUs NoCNefoBaTeNbHOCTU BKOUYEHIs B Gonee Bnepem.Toka —
4eM YEThIPEX LLUMHAX NUTaHUs 0AHOBPEMEHHO? Ocuunnorpadbl cepum PS_ON# —_
MXO 5 GOCOBHbI TOYHO U3MEPSITL HAaPACTAHME U CHUXEHUE MOLLHOCTY 1428 nocr. 1o =
B LUMHAX NUTaHS. PacLIMPEHHbIE BOSMOXHOCTI OCLMANOrpada MoX- R ok
HO 1CMONb30BATh [/1sl CONOCTABNEHMS COOBITUI BKIOYEHUS MOLLHOCTY C CPU VDD o
Apyrumu cobbiTsimm B cucteme. C NOMOLLbIO AONOAHUTENbHBIX 16 norn- DDRVDDO
YECKMX KaHaI0B MOXHO BKIOYATb OCHOBHbIE TAKTOBbIE CUTHAMbI B LIENSX Lposas wika X

HanbHenwero aHanuaa. bnarogaps cBoeii rybokoi namsTn ocumanorpad
NOALEPXMNBAET LOCTATOYHYIO MONOCY NPOMYCKAHUS B NOCNEL0BATENbHO-
CTSIX [UIMTENBHOCTLIO B AECSTKU MUAAUCEKYHA,. A dyHKUMs R&S®SmartGrid

YNPOLLAET BU3yaNbHOE NPEACTABAEHUE U JOKYMEHTUPOBAHWE LLINH YactoTa LNTeNbHOCTb LANTENbHOCTb
nUTaHNS. auckpetusauum | (500 mnH oTcueToB) (1 mnpp oTCuYETOB)

5 MApg 0TCYeTOB/C 100 mc 200 mc

500 MnH 0TCYETOB/C 1c 2¢

5 MNH 0TCYeTOB/C 100 ¢ 200 ¢

8 TbiC. 0TCYETOB/C 60500 ¢ 1010443 ¢

l'mbkas HacTpolika M3MepeHuii
B ClgHapuax HapacTaHns 1 CHAXEHMS MOLLHOCTI 04EHb BAXHO TOYHOE
3a/laHne NapameTpOB B MOMEHTbI HaYana 11 3aBePLIEHNS U3MEPEHNIA. B

Measurement

npubopax MXO 5 umeioTcs GyHKLMM HACTPOMKI OMOPHBIX YPOBHEN 13- Setup RL1 RL5  +
MepeHuii 1 CTPOGMPOBAHUS 1S TOYHOTO MPOBEAEHNS U3MEPEHWIA B Tpe- .

P pobup A . P V'D' P P . . Level mode Relative levels
ByeMmblx TOUKax. BO3MOXHOCTM MMOKOIA HACTPOIKM 0BECTIEYMBAIOT TOYHbIIA Statistics
aHaNN3 HaNPSXEHMA CMELLIGHUS 11 MOPOTOBbIX 3HAYeHuil CTPOGOB, YTO CO- Relative User-defined
CTABNISIET HAIEXHYIO OCHOBY M3MEPEHMIA. Gate Upper level Middle level

Reference

level i
Lower level Hysteresis

Track

~ ~ i Horizontal
Bl @ » = Q| & m N u . S LA

Screen Add
Undo  Redo  Help | SUS  Amnotate Preset Addzoom Measure Delete (A4S Run/stop Runsingle

C8 logic Math Bus Ref Spec Gen
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OTNAAKA LWWH NUTAHUA U KOMMYTALUMOHHBIX XAPAKTEPUCTUK

TouHble namepenus nynbcauuii u nomex (PARD)

Ocumnnorpadsl MXO He nmeloT cebe paBHbIX B N3MEPEHUAX YPOBHS LiymMa

W nynbcauyuini MOWHOCTN. Hi3kuii ypoBeHb COOCTBEHHOMO Liyma 0becne-
YMBAET TOYHOCTb N3MEPEHUIA LIEOCTHOCTI MUTAHUS AaXe B pasMepe He-
CKOMbKMX MUMBOALT. Ocumnnorpadbl OTINYAIOTCS NPEBOCXOAHON CKO-
POCTbIO COOPa [laHHbIX 1 YHUKaNbHOI (yHKUMEl 3anycka FreeRun ans
ObICTPOrO BbISIBEHNS HEPErYASPHBIX MYNbCALMIA, @ TaKXEe NePUOaNYECKNX
1 cnyyaiibix nomex (PARD). HenpeB3aoiineHHbIe aBToMarnyeckne uame-
peHus B MXO yckopsioT NPoLECC CTaTUCTUYECKO KOPPENsLN 3a CHET
ObicTporo cbopa AaHHbIx. Ocuunnorpadsl Takke 06eCNeYMBaIOT BLICOKNE
cMelLeHns £5 B npu MakcumanbHOW YyBCTBUTENLHOCTU 1 TO3TOMY MPK-
roAHbl 19 NPOBEAEHMsS 630BbIX M3MEPEHMIA LIENOCTHOCTI NUTAHUS AAXE
npu Haarymum 10 naccuBHbIX NPOGHNKOB.

OnpepeneHne xapakTepucTUK NepeknioyeHns MOLHOCTH
TpaH3ucTopa

[Inst HOBbIX TEXHONOINIA B ObICTPOAENCTBYIOLLMX YCTPOMCTBAX HA OCHOBE
MOI-TpaH31CcTOPOB, GUNONAPHBIX TPAH3UCTOPOB C M30AMPOBAHHBIM 3a-
TBOPOM U LUMPOKON 3anpeLLEHHON 30HbI TpebyeTcs 6onee noapobHoe
1CCNea0BaHNe XapakTepucTUK NePEeKIoYeHns TpaHaneTopa B LeNsx no-
BblLLIeHWS ADDEKTUBHOCTM PaboThl CUCTEMBI B LIENOM 1 60NEE TOYHOTO

ynpasneHus no BpemeHn. Lindpposoit 3anyck B cepun MXO obecneynsaet

TOYHbINA 3aMYCK C KOHTPOAMPYEMbIM TMCTEPE3NCOM, KOTOPbIN NPEeLOoTBPa-
LaeT NoxHoe o6HapyxeHne cobbituit. MocnenoBatenbHbit 3anyck ABR

C HYNeBOW 3aAEPXKOI Mexay CODbITUSMI Take NO3BOMSIET CO3MaBaTh
CNOXHbIE CXEMbl 3amycka, KOTOPble HEBO3MOXHbI 6€3 C1CTEMbI LMDPO-
BOr0 3anycka. 18-paspsaHblil PEXUM BbICOKOI YETKOCTN 11 30HANbHBIN
3anyck B cepun MXO 06ecneynBatoT NPEBOCXOAHOE BbISIBAEHNE COObITI
Jaxe B YCNOBUAX NOBbILIEHHOTO LyMa.

OnpepeneHne XxapakTePUCTUK LNMH MUTAHMS C MOMOLLbIO
BbICOKOTOYHbIX NPOOHUKOB

Mpo6Huk R&S®RT-ZPR upgeanbHO NOAXOANUT [ TOYHOrO ONpeaeneHms
XapakTePMUCTUK LWUH NUTaHWUS C LWMPOKOW NOMOCOM NPONYCKaH!s, BbICOKOM
YYBCTBUTENBHOCTBIO, HU3KMM YPOBHEM LiyMa 1 6ONbLLION KOMNEHcaLWei
cMmelueHns. brarogaps nonoce nponyckanns Ao 2 [, YyBCTBUTENbHO-
¢t 1o 1:1 koaddnumeHTa ocnabaeHns 1 HU3KOMY YPOBHIO LyMa Npoo6-
Huk R&S®RT-ZPR no3BONSET 04€Hb TOYHO M3MEPSTb YDOBEHb MyNbCALINA.
Mpo6HMK MMEET paclUMPeHHbIE BO3MOXHOCTW YaCTOTHOTO aHanuaa, Ko-
Topble 06ecneynBatoT AGHEKTUBHOE BbIBAEHNE NEPUOANIECKNX 1 Cy-
yaitHbix nomex (PARD). Kpome Toro, npo6HIK OCHaLLEH NPEeLn3NOHHbIM
18-pa3psinHbiM BONLTMETPOM MOCTOSIHHOTO Toka (R&S®ProbeMeter) ans
MFHOBEHHOIO CYUTBLIBAHUS NOCTOSHHOIO HAMPSXEHNS, Y4TO AOMONHUTENBHO
MOBbILIAET TOYHOCTb UMEPEHWIA.

be3onacHOCTb M3MepeHuii ¢ n3onsiumeli u BbICOKUM

K03 dULMEHTOM NoAaBNeHns CMHGA3HOro curHana
N3onmpoBaHHas cuctema npobrukos R&S®RT-ZISO npenHasHayeHa ans
npoBeaeHns V|3w|epe|-||/||7| B CJIOXHbIX YCJIOBUAX BbICOKOTrO HANPSHXEHNS 1
6bICTp0FO NnepeknoYeHns. BonokonHas KOHCTPYKLMS CO3MaeT rajibBaHn-
YECKYIO Pa3Bs3Ky MEXTY UCMbITYEMbIM YCTPONCTBOM 1 U3MEPUTENBHOI
YCTaHOBKOM, Bnarofaps Yemy A0CTUraeTcs MakcUManbHblii KOAGdULMEHT
noaasnexus cuHdasHoro curHana Ha yactore ao 1 Tw. MpobHuk non-
HOCTb0 COBMeCTUM ¢ ocuunnorpadamu cepun MXO 1 ocob6eHHo ynobeH
npy ONPeLEeNeHnn XxapakTepucTuK NEPEKTIOYEHNA Ha CTOPOHE BbICOKOrO
Hanpsxexuns, rae 6bICprIe 1 3Ha4UTENbHbIE Nepenaabl HAaNPAXeHUd Ha
NCTOYHVKE FEHEPUPYIOT BbICTPbIE CUH(A3HBIE CUTHANBI. [TPOBHMK Takxe
MPUroAEeH /st U3MEPEHMS TOKA B LIMPOKOIA MOM0CE NPOMyCKaHus Ha no-
C/ef10BATENbHOM LUYHTVPYIOLLEM PE3NCTOPE.
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YNPOLLEHHbIN AHANTU3 NAPAMETPOB 3JIEKTPOMUTAHNSA

OnpepeneHne Ka4ecTBa BXOAHOW MOLLHOCTH

N3mepeHme KayecTBa aNEKTPONUTAHNS B LIENSX NEPEMEHHOMO TOKA MOXET OblTb CIOXHON NPOLIEAYPON, T. K. Ans onpeaeneHns shdeKTUBHOI, peakTuBs-
HOV1 1 MONHOI MOLLHOCTY TPEBYIOTCH MHOTOYNCAEHHBIE pacyeThl. [lng pelueHns 3Tl 3afayn uaeanbHO NOAX0AUT OCLUMAnorpad, moCKONbKY OH HArNsaHO
NPeACTaBASET XapaKTEPUCTUKIM HOPMbI CUTHANA MEXAY TOKOM M HAaNPSXXEHWEM, NO3BONSS NHXEHEPaM ObICTPO BbISBASTL U YCTPAHATb Npobaembl. Onuus
R&S®MX05-K31 no3sonsieT NpOBOANTL M3MEPEHMS Ka4ECTBA SNEKTPONMUTAHMS 1 NapaIebHbIA aHanu3 TPEX nap UCTOYHWKOB HANPSXEHMS 1 ToKa.

/' Tab1

THD RMS: 018 % THD Fu

/ / / Harmonic  Frequency  Magnitu..  Magnitw..  Limit Margin Status
/ 5999Hz  0dB 00148 16.00 A 1273 A s
/ 2 119 q521d8 1109d8  1080A  5127mA
y \ 2
\

\ 17996Hz 290608 2804dB  2300A 21854
\ <
\ | ]

/

1 \ y \
\
\ / \

|
/
30 ms 10 ms 0s 10 ms 20ms 30ms 40ms  50ms

23995Hz  4112d8  40.46dB  4300mA 4013 mA

\ Y \
\ | )\ f \ ’J
/ / 2 4184d8  4139d8  1140A 11144
35093Hz  5777dB  5037dB  3000mA  2958mA
41992Hz  6182dB  5137d8  7700mA  7673mA

47991Hz  -64.49.dB 2300mA  2281mA
539.89Hz  64.78.B 4000mA 3981 mA
50988Hz  -47.18d8  4676d8  1840mA  169.7mA
650.87Hz  4805dB  -47.8dB 3300mA  317.1mA
71986Hz  -4924d8  -4862dB  1533mA  1420mA
779.85Hz  49.76 dB 9. 2100mA  1994mA
84Hz  5046dB  -5006dB  1314mA  121.6mA
899.82Hz  -5995dB  5152dB  80.00mA  7671mA
95081Hz  -59.83d8  -57.98dB  1150mA  111.7mA
10198kHz  -60.69dB  -5829dB  70.59mA  67.57mA
1.07979k.. 5886dB  57.96dB  1022mA 9849 mA
113978k.. -54.02d8  -53.13dB  63.16mA  56.65mA
119976k.. 54.83d8  5405d8  9200mA  86.07mA
e e e e e e e e e e e
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AHanu3s rapmMoHMYeCKuUX COCTaBNAIOLLMX TOKA B COOTBETCTBUU C TPEOOBaHUSAMM CTaHAAPTOB

Mpu pa3paboTke UMMYAbCHBIX MCTOYHUKOB NMTaHNS TPEDYETCS COOMIOAEHNE Pa3NNYHbIX CTAHAAPTOB HA OrPaHNYEHNE rapMOHMYECKOrO ToKa. 1S BblsB-

NIEHUS NCKAXEHWIA OT FraPMOHNYECKNX COCTABAAIOLMX HEOOXOANM COOTBETCTRYIOLLMA MHCTPYMEHT. Onuus R&S®MXO05-K31 BknioyaeT B ceds aHanua rap-
MOHUYECKIX COCTABNSIOLLMX TOKA, MOMOrasi NPOBOAMTL MCMbITAHWS Ha COOTBETCTBIE BCEM OCHOBHBIM CTaHAapTaM. MOXHO 3aaaBatb TpW napaniesbHbix

M3MEPEHNS TapMOHUYECKIX COCTABASIHOLLINX.

Measure Current Max Min Mean RMS o (5-dev) Event count Wave count
1 @ Freq 60.03 Hz 6015 Hz 59.86 Hz 60 Hz 60Hz 3634 mHz 730

2 [@ cRms. 136V 13615V 1358V 135.96V 135.96 V 46.15mV. 730
3 (@ ccrest 149 15 148 149 149 339m 730

4 [@] cmax 20193V 204.01V 201.08V 202,07V 20207V 459.23 mV 730

5 [&] cRs 180.46 mA 366 159.09 mA 65638 mA 1284 1A 12409
6 [ cerest 379 505 147 m 283 296 853.84m 12409
7 [& cmax 684.00 mA 5738 41530 mA 105 A 1624 1248 12409
8 T Apparent 481.75 VA 481.92 VA 479.8 VA 481.03 VA 481.03 VA 446.98 mVA 146

9 Tl Factor 959 m %60m 958 m 959 m asom 25858 1 146
10 T Active 461.86 W 462.07W 46022 W 46132 W 46132 W 383.99 mw 146
11 T Reactive 137.01 vaR 13728 VAR 135.18 VAR 136.28 VAR 13628VAR  49508mVAR 146

1652° 16.58° 16.33° 16.46° 16.46° 523m° 146

Onuua R&S®MX05

KayecTBo anektponutaHus

aMETPOB 3NIEKTpOnnu
aKTVBHas, PEaKTUBHAS 1 NONHAA MOLHOCTb, NuK-hakTop 1 $Ga3oBblii yron

CK3 koadduumeHTa HENMHEHbIX MCKaXEHWIA U 0CHOBHbIE GyHKLMKW B cooTBeTcTBIN ¢ EN6100-3-2 knaccel A, B,

Fapwokki Toka C, D, MIL-STD-1399 1 RTCA DO-160

B panbHeiwem 6yayt fo6asneHbl npoyne GyHKLMM aHanu3a.
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QOPEKTUBHOE BbIIBJIEHUE SMI

Yno06Haq HaBurauusa B 4acToTHON 06nacTu

K Bawwmm ycnyram — NpuBbIYHbIA MHTEPGENC aHann3aTopa cnektpa. o
aHaIOMM C aHAN3aTOPOM CMeKTpa ANanoroBOe OKHO HACTPOIIKM Criek-
Tpa comepXuT 6a30Bbe 3NEMEHThI YNPaBNeHus, Takne Kak HayanbHas/
KOHEYHas 4acToTa 1 Noioca paspellenus. B pexume cnektpa HacTponku
BpeMeHHoI obnacTi B MXO 5 ocTarotcs 663 N3MEHEHNIA, YTO rapaHTUpyeT
yA0OCTBO HaBMrauuy B 4acTOTHOM o6nacti. MakcumansHas nonoca 3a-
xBata bI®d cootBeTCcTBYET NONOCE nponyckaxus npudopa MXO 5, 4to no-
3BO/ISIET ObICTPO NPOCMATPKBATH BCE WU3NYYEHIS UCMLITYEMOTO YCTPOCTBA
B Ananasone ot 0 'y no 2 M,

Koppenauus aHann3a BpeMeHHOI 06nacTu u
CTpoOMpoBaHMs cnekTpa

C nomoLLbo GYHKUMK BbIAENEHNS 30H NS NOCTPOEHNS CNIEKTPA MOXHO
OrpaH14MBaTh aHANM3 CNEKTPA ONpPeLeNsieMbIM Nob30BaTENEM Auanaso-
HOM 3aXBa4YeHHOT0 CUrHana Bo BDEMEHHON 06n1acTit. M36biTouHble cnek-
TPaIbHbIE N3NY4EHN MOTYT ObiTb CBA3aHbI C COOTBETCTBYIOLLMMM BPE-
MEHHbIMW NeproaaMu curHana. TunNYHbIe NPUMEHEHNS Takoi YHKLMN
— KOPPENALMS HexenatesbHbIX N3Ny4eHuii ¢ GpoHTaMn BbICTPOrO nepe-
KK04EHWS! B UMMYIbCHOM PEXWME MCTOMHWKOB NUTAHUS U nepeaayel
JAHHBIX MO UHTEPMENCY LWNHDI.

CBepxObICTPbI COOP AAHHbIX CMEKTPA 1S BbiIBNEHUS
napasuTHbIX COObITUI

AHann3 cnekTpa BKIKOYAET B Ce65 DYHKLMM pacyeTa YaepXaHus Makcumy-
MOB, yaepxaHua MUHUMYMOB 1 CPEOHEr0 3Ha4eHNs, 4T0ObI OTCNEXMBATD
COObITS CMEKTPA BO BPEMS UCTIbITAHUS. 3T BaXHble GYHKLMM TECTOBOMO
NPUEMHIKA TENEPb BXOAST B CTAHAAPTHYIO KOMMAEKTaLMI0 NpubopoB ce-
pun MXO 5.
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-400 ns 400 ns 800 ns

I

24dBm
=
12 dBm 49.992 MHz

-3.723 dBm

-12dBm

-24 dBm
Threshold -30.00 dBm{
-36 dBm

W
! | i 4 ) |
80 MHZ' 100 MHz 120 I.\/IHZ 140 MHz 6! 5 |t 96 . 40 MHz 60 MHz 80 MHZ 100 MHz

WneanbHag cxema ans BoigBneHus MI

KomnakTHbiii Habop npo6HuKkoB 6amxHero nonst R&S®HZ-15 npenHasHa-

YeH ans BbigBeHNs IMIT BO BCTpamBaeMbix CxeMax. 10T Habop coaep-

XUT CaMblii KOMNAKTHbIA MPOBHIK NS 3axBaTa U3nyyeHunin BAMKHEro nons
OT OTAENbHbIX MMHWIA Lenu. R&S®HZ-15 oxBaTbiBaET Anana3oH YactoT OT

30 MTu go 3 ITw, a Takxe MOXeT paboTatb Ha yactoTax MeHee 30 MI,

C YMEHbLUEHHOI YYBCTBUTENBHOCTBIO. JLONONHUTENbHbIA NPEmyCHn-

Tenb R&S®HZ-16 obecneunsaet ycunenne 20 Ab B AnanasoHe 4actoT OT

100 kI'y, go 3 I'Tu, ecnn TpebyeTcs NOBbILLEHHAS YYBCTBUTEBHOCT.

JIOTYECKUN AHANUS

BCTpo€eHHbIN norMyeckmii aHanus

Kaxapiii ocumnnorpad cepun MXO 5 ocHatleH GyHKUNER Nornyeckoro
aHannsa MSO. [ing nonyyerns 16 umdpoBbIx KaHANOB AOCTATOYHO MPOCTO
p06asuTb NpobHUkN MSO. Mpo6Hukn MSO MOXHO MCMONb30BaTH B pas-
nnyHbix ocumanorpadax MXO 4 n MXO 5 6e3 HeobxoanMocTi npuobpe-
TeHus auueHann Ha Mo.

ToyHoe oToOpaXKkeHMe BPEMEHHOI pa3BepTKu

Jlornyeckue kaHanbl ocupuanorpada pabotaioT co CKOpoCTbio 5 Mpz,
0TCYETOB/C, 0OEeCneymBas BbICOKOE paspelueHie no spemenn 200 nc.
Bnaropaps 6onblioi rybuHe namsin 500 MAH OTCYETOB HA KaHan 3Ta ya-
CTOTA ANCKPETM3ALMN NOAAEPXMBAETCS B BOMBIIOM ANana3oHe HacTpoek
BPEMEeHHOI pa3BepTku. G MOMOLLbIO NOMMYECKOr0 3anycka MOXHO Bbl-
LensTb KpUTUYEckne CobbITIS, HanpuUMep, KPaTKOBPEMEHHbIe cOoU nu
OnpeaenexHble Nornyeckie NOCNEN0BaTENbHOCTY.

Ananus HU3KOCKOPOCTHbIX nocsenoBaresibHbIX LWWNH

B COBPEMEHHbIX YCTPOIICTBAX BHICOKOCKOPOCTHbIE MHTEPMENCHI 3a4aCTYI0 COCYLLECTBYIOT C HU3KOCKOPOCTHBIMM LLMHAM YNPABAEHUS WA NPOrpammu-
poBaHust. Lndposble kaHanbl B onimn R&S®MX05-B1 npefHasHayeHbl 1 TOYHOrO aHann3a HU3KOCKOPOCTHbIX MOCNEe0BATENbHbIX LMH, Takux kak SPI
1 1°C. AHanoroBble UK NOMMYECKNe KaHanbl MOXHO UCTIONb30BATb B KAYECTBE UCTOYHWKOB /191 3anycka U AeKOAMPOBAHUS MPOTOKONOB C ONLMAMU ANg
nocnenoBaTenbHbIX LWKH. 3HaHWE Takux NoapPOoOHOCTEI NPOTOKONA, Kak HaYano, aapec 1 jaHHble, N03BOASET NOAPODOHO UCCNenoBaTh COOLITUS B NOCHE-
[0BaTenbHoi WiHe. OT BCTPOEHHOMO NOTMYECKOr0 aHanunaa 10 3axBara CUrHaIoB C BLICOKMM Pa3pELUEHNEM W aHanM3a HU3KOCKOPOCTHBIX MOCNEA0Ba-

TENbHbIX LUNH.

o ¢ @ ¢ O Q ¢ m Trigger

ov Auto

Annotate  Preset Addzoom Measure Delete I &

Undo  Redo Help f;p““

’IIL ||I"’ CRR
| ol

16 ms

EngineData

1 ]
1 |

EXT-D: 01234ABCh X .00 E:77.210 kW
| | |

: ey
o LL A Y S T Y B LLLLM
[coomy bt et HHH et i MR bl o HH o A R

12.95 ms 133 ms 13.65 ms 14 ms 14.35 ms 14.7 ms

State start Type Symbol Identifi..  D.. Nominal bit rate  Data bit rate
Ok 41 ms CBFF-R EngineStatus. 1E5h ad 58.5 kbps. 58.5 kbps.
Ok 5.101 ms CBFF EngineStatus 1E5h 2 2B B4 55.7 kbps 55.7 kbps.
Ok 6.58 ms CEFF NM_Gateway_PowerTrain 630ABC... 18465181 52.7 kbps 52.7 kbps.
Ok 8.78 ms CEFF-R Ignition_Info 3B1C002h - 53.4 kbps 53.4 kbps
Form error 10,56 ms CBFF DiagResponse_Motor A2h 70613 CB 48.5 kbps 485 kbps
Ok 12.001 ms Error

Ok 12.821 ms CEFF EngineData 1234A8B. B5 C146 AE A7 29 1E 7F 51.0 kbps 51.0 kbps.
Ok 15.624 ms. Overload - - ad - ad

Bit stuffing er... CBFF DiagRequest_Motor ol 48.0kbps 48.0 kbps
i

Horizontal Acquisition
4m: 250 MSa/s  Sam
16 ms 10 Mpts 12 bit Hist 1

CRC: 62B6h

b b ML

F={{H 4 HH i

15.05 ms 15.4 ms 15.75 ms 16 ms

Field Value Label Value

CRC 25270
EngSpeed  49589.000r...
IdleRunni..  Running
EngTemp  90.000 degC
Engforce  42926.000 N
Petrollevel  174.0001
Undefined ~ A7h
EngPower  77.210kW.
Undefined ~ 7Fh

C7 8 logic Math Bus Ref Spec Gen Menu
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WHHOBALNA B AHAJIU3E NMPOTOKOJ1I0B NMOCNEANOBATEJIb-
HbIX WWWH

[IByxKaHanbHbIli aHaNU3 NPOTOKOJIOB

C ocunnnorpadamn MXO 5 Bac oxuaaet npopbiB B 061aCTv aHanuaa NpoToKoN0B. B 0TAn4MeE OT TPAAMLMOHHbBIX OCLMANOrPad OB, HaLll ABYXTPAKTHbIIA
aHanua NpOTOKONOB COBEPLLAET PEBOMIOLIMIO B COOPE 1 AEKOAMPOBAHUN NAKETOB NPOTOKONA. [IBYXTPAKTHBIA aHANN3 MPOTOKONOB Pa3aenseT YacToThl
AVCKpeTN3aumun nprubopa Ans TpakTa OCLMAN0rpamMM 1 aBTOMaTU4eCKU UCMONb3yeT TpeByemyto YacToTy AMCKPETU3aLmMI ns TpakTa AeKOAMPOBaHHS.
Takum 06pasom 06ecneynBaeTcs NpaBuabHOE AEKOANPOBAHME JaHHbIX MPOTOKONA MPY UCKaXEHHbIX pOpMax curHana 1 AIUTeNbHOM BPEMEHN 3aXBara,
B TOM Y/CAIE HA 04€Hb HU3KNX YaCcTOTaxX ANCKPETU3ALMN WAN NPU HAIMYUW HEJOCTATOYHOIO YXACAA BbIOOPOK.

4 72 @0 0 m ¢ O Q ¥ @ N u N 0 O m g T QY m N L [\

Undo  Redo  Help | S€€N  Anioiate  Preset Addzoom Measure Delete  Add  Run/stop Runsingle do Help SN pnnctate  Preset Add zoom Measure Delete dd

A .
capture cursor capture cursor  Run/ stop Run single

Loy IR L B B

4ms 8ms

el e ML LLE r-—-H-!-n- LY

125 ms Bbicokas 4acToTa anckpetvsaumm . 14 ms 25 ms 13.65 ms 14ms

Start Type Symbol Identifi... Start Type Symbol Identifi...
Ok 4.1 ms CBFF-R = 1ES5h = Ok 4.1 ms CBFF-R = 1ESh =
Ok 5.101 ms CBFF - 1ESh 2B B4 Ok 5.101 ms CBFF - 1ESh 2B B4
Ok 6.58 ms. CEFF - 630ABC... 18 46 51 B1 Ok 6.58 ms CEFF - 630ABC... 18 46 51 B1
Ok 8.78 ms. CEFF-R - 3B1C002h - Ok 8.78 ms CEFF-R - 3B1C002h -
Form error 10.56 ms CBFF - A2h 7061 C3 CB Form error 10.56 ms CBFF - A2h 7061 C3CB
Ok 12.001 ms Error - - - - Ok 12.001 ms Error - - - -
Ok 12.821 ms CEFF - 1234AB... 9 Ok 12.821 ms CEFF - 1234AB... B5C146 AEA7 291
Ok 15.624 ms Overload = = = = Ok 15.624 ms Overload = =

Bit stuffing er... 16.178 ms CBFF - Bit stuffing er... 16.178 ms CBFF

3axBar 60JbLIEr0 YMCa NaKeToB AaHHbIX Gnarogaps rny6oKoi namsaTy

Bonblias rybuHa namsT NO3BONSET 3axBaTbiBaTh Honblue nakeToB. Ocuuanorpadel MXO 5 ¢ ry6uHoI namsTi Ao 1 MApA 0TCYETOB CNOCOOHBI 3axBa-
ThiBaTb ANTENbHBIE NEPUOALI BPEMEHM, B KOTOPbIX MPUYMHA 11 CEACTBUE MOTYT ObiTb Pa3HECEHDI Aaneko Apyr ot apyra. Kaxaas nogpobHOCTb curHana
0CTaeTCs KOPPENMPOBAHHOM MO BPEMEHM C COLEPXMMbIM NakeTa B LeNnsx ObICTPON 1 3GGEKTUBHON OTNagKy.

Start Type Symbol Identifi... Nominal bit rate Data bit rate Label Vefim

ok 4.1 ms CBFFR EngineStatus = - 58.5 kbps 58.5 kbps
EngSpeed  49589.000 ..

ok 5.101 ms CBFF EngineStatus 1Esh 28B4 55.7 kbps 55.7 kbps ) )
IdleRunni...  Running

ok 6.58 ms CEFF NM_Gateway_PowerTrain  630ABC... 18 46 51 B1 52.7 kbps 52.7 kbps
Englemp  90.000 degC

[o]3 8.78 ms CEFF-R Ignition_Info 3B1C002h - 53.4 kbps 53.4 kbps
EngForce 42926.000 N

Form error 10.56 ms CBFF DiagResponse_Motor A2h 7061 C3 CB 48.5 kbps 48.5 kbps
PetrolLevel 174.000 |

[o]3 12.001 Error = — - — — —
m i Undefined A7h

[0] 3 12.821 ms CEFF EngineData 1234AB... B5 C146 AE A7 29 1E 7F 51.0 kbps 51.0 kbps

EngPower 77.210 kw

Ok 15.624 Overload = — - - — —
i veros Undefined  7Fh

Bit stuffing er... 16.178 ms CBFF DiagRequest_Mator
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UHpuBuayanbHas HacTpoiika 0ToOpaxeHus

[lekoanpoBaHHbIA €0 MOXHO CKPbITb WM PA3BEPHYTL C MOMOLLbBIO PY4EK YIPaBNEHNs Pa3BEPTKON NO BEPTUKANM 11 FOPU3OHTANN U UHTYUTUBHO NO-
HTHOrO CEHCOPHOrO 3kpaHa. [lekoAMPOBAHHYHO LUMHY MOXHO HANOXMTb HA 3aXBAYEHHBII CUrHaN u/unn ans Gonbluero yao6cTea 0T06pasnTh ee B 0T-
[EeNbHOM OKHe.

OTkpoliTe ans cebs HOBbIE BO3MOXHOCTI aHanu3a npoToKOM0B C MOMOLLBIO ocumanorpados cepin MXO 5. cnonb3ayiite ABYXTPAKTHbINA aHanna npoTo-
KOnoB, 3axBaTbiBaiiTe HOMbLUE NakeToB Haaroaaps ryboKon NamsTi 1 MHAMBMAYaNbHO HACcTpauBaiiTe 0TOBPaXeHUe Ha aKpaHe, YToBbl ONTUMIU3NPOBATh
Balll NpoLecc aHanu3a. OCTaBalTECh Ha MIKe MHHOBALMIA M HAYHUTE NOb30BATHCSH HOBBIMI BYHKLMAMM aHanu3a NoOCNeA0BaTENbHBIX LNH YXE CErOAHS.

o ¢ = Q2 N > I Trigger Horizontal Acquisition
Normal 3.5 ms/div 50 MSa, Sa l

Undo  Redo | S0 Annotate Preset Addzoom Runsingle Y9 Autoset  Help Run/stop Measure stop 0 s 175Mpts 12bit (9

capture cursor
Tab 1

T T

-14 ms -10.5 ms -7ms -3.5ms 3.5ms 7ms 10.5 ms 14 ms

_ R:38h

h -
T o =y | ] 1 Serial bus: 12C
“5“3“3‘\[\5, | ‘Z\[\E\\\\5\)“‘,‘D\HJB
E || 2 allejlefie|]7 ’
| 1k I ! | hifn Mi | “} h Setup sB1 Vit

1

| | A
' \/  Horizontal

Display
Protocol type —
. 12¢ 99
Filter
SDA source Acquisition
i
e Gl ) Measurement
Shortcuts | SCLsource P
Channel 3
Spectrum

Math
start Address type Value Data rate
. . 2 Apps
155289 s 7 bit i 17D 286.500 kbps
Logic
28046ps  7bit SE4C82 286,800 kbps
137.675us 7 bit i SE 287.200 kbps Lk settings
207.228 s i EB 56 DB B7 286.500 kbps Autoset [, save/recall
: . Set thresholds b o)
84471 s 286,500 kbps Find thresholds i) R
SB1 e

- + + + +
2GHz 2GH: .
oo 200 mv/ o @ @ G 6 7 8 logic Math Bus Ref Spec Gen
ov

500

Start Address type Address RW bit Value Data rate
-2.155ms 7 bit 1Eh Write 17 FD 286.500 kbps

-2.028 ms 7 bit 3 Read SE 4C 82 286.800 kbps
-1.862 ms 7 bit Write SE 287.200 kbps
-1.793 ms 7 bit Read EB 56 DB B7 286.500 kbps
-1.155 ms 7 bit Write 17 FD 286.500 kbps
-1.028 ms 7 bit 3 Read SE4C 82 286.800 kbps
-862.326 s 7 bit Write SE 287.200 kbps
-792.772 us 7 bit Read EB 56 DB B7 286.500 kbps
=155.289 us 7 bit Write 17 FD 286.500 kbps
-28.046 ps 7 bit 3 Read 5E 4C 82 286.800 kbps
137.675 ps 7 bit Write SE 287.200 kbps
207.228 ps 7 bit Read EB 56 DB B7 286.500 kbps
844.71 s 7 bit Write 17 FD 286.500 kbps
971.953 ps 7 bit 3 Read S5E 4C 82 286.800 kbps

1138 ms 7 bit Write SE 287.200 kbps

Ack start Ack bit
268.271 s
EREEITS

334.149 ps

367.148 s

MakeTbl ANs 3anycka v AEKOAUPOBAHUS

R&S®MX05-K510 HU3KOCKOPOCTHbIE MOCNEA0BATENbHbIE LUNHbI 12C/SPI/RS-232/RS-422/RS-485/UART/QUAD-SPI
R&S®MX05-K520 LUMHBI A5 aBTOMOGUNECTPOEHIS CAN/CAN FD/CAN XL/LIN

R&S®MX04-K530 MPOTOKON A/1st @3POKOCMUYECKO MPOMBILLNEHHOCTH ARINC 429, MIL-STD-1553

R&S®MX05-K550 Hu3kockopoCTHbIe NpoToKobl MIPI SPMI

R&S®MX05-K560 LLnnbl anst aBTomMo6unbHOro Ethernet 10BASE-T1S/100BASE-T1
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YHUBEPCAJIbHbI BCTPOEHHbIN TEHEPATOP CUTHANOB

NPOU3BOJIbHON dOPMbI

BCTpOEHHbIN 2-KaHaNbHbI FreHepaTop CUrHaJOB

Onums R&S®MX05-B6 coaepxuT BCTPOEHHBIN 2-KaHanbHbli reHepaTop
curHanoB npouasonbHoii Gopmbl 100 M. 310 KOMNAKTHOE 1 HAacTpauBa-
eMOe peLleHne 06ecneynBaeT HENPEB3ONAEHHYIO YHUBEPCANBHOCTb 1S
PEeLLeHns LIMPOKOro CNeKTpa 3aay — OT CO3AaHN annapaTHbIX NpoTo-
TUNOB A0 NPUMEHEHNS B y4ebHbIX Lensx. [eHepaTop ¢ 4acToTon auckpe-
TM3auun 625 MAH 0TCYETOB/C M 16-pa3psAAHLIM paspeLieHnem HaaexHo 1
TOYHO PabOTaEeT B KAYECTBE reHepaTopa YHKLMA N MOZYASLAN.

N 7o BB 2 = & NN Y @O m g

Undo  Redo | TSN Annotate Preset  Add zoom Runsingle Add Autoset  Help  Run/stop Measure
v

800 mV

600 mV

{400 mV

200 mV

2200 m\f
-400 mV
¥

-600 mV

-800 mV
-1V

1

200mv/  2GHz 200 my/ ~ 26GHz
DC 500 DC 500
ov ov

TexHnyeckme xapakTepuUCTUKN reHepaTopa CUrHanoB NPOU3BONbHON GOPMbI

AHanorosblil BbIXOA, 2 KaHana

Monoca nponyckaxus Ot 1 My go 100 My,

LLinpokuii BLIGOP GOPM CUrHANOB M TUMOB MOAYNSALUK

Bbl MOXeTE MOLENMPOBATL UCMBITYEMOE YCTPOACTBO C MOMOLLBIO pas3-
HOOGpa3HbIX GOpPM cUrHanoB. JOCTyNHbI cneaytoLne GopMbl CUrHana:
CUHYCOMAANbHAS, NPSMOYroabHAA/MMAYNbCHAS, TMHEIIHOE HAapacTaHue,
TPEYroNbHas, KapauHaIbHbIA CUHYC, NPONU3BONBHARA UK LWYM. [1s Kaxaoi
(bOopMbI CHrHana MOXHO MHAVBWAYANLHO HACTPaMBATb YaCTOTY, aMmn-
TyZy, CMELLEHE 1 napameTpsl Lyma. Bocnonb3yinTech BO3MOXHOCTAMN
BCTPOEHHOI0 reHepaTopa CUrHanoB Npon3BObHONA GOPMbI. A C MOMOLLbIO
reHeparopa MOAYAALMN Bbl CMOXETE NCCNEA0BATb CNOXHbIE Bapuaumu
CUrHanoB.

) Trigger Horizontal Acquisition
Edge  400mV Normal  400ns/div 50 MSafs  Sample
Y £ Trg'd 60 pis 1 kpts 12bit  Hist 1048575

Setup

Vertical
Genl  Gen2
| | ||

I - Horizontal
Setup nversion

on

N @2

Trigger

Synchroni.| £ ction type

5

. Acquisiti
Modulation » \cquisition
Pulse
Measurement
Frequency period

Cursor

Amplitude Pulse width Spectrum

Math
Noise level in %

Apps

5% UL

User load Logic
Default setup

Hi Z ohm Settings

Save/recall
O
Keyboard  Power
D ———————— ]

+ + + +
G5 G €7 8 logic Math Bus Ref Spec Gen |Menu

JINVIMMINN— Bbicokuii umnepatc: ot 20 MB go 10 B (pa3max),
it 50 Om: ot 10 MB go 5 B (pa3max)

JnvHa curHana nponssonbHON GopMbl ot 1 otcyeta o 312,5 MnH 0TCYETOB

YacrtoTa auckpetusaumm 625 MnH 0TCYETOB/C
PaspeLuenue no Beptikanm 16 out

» ['eHepaTop GYHKUWIA W CUrHANOB NPOKU3BOBLHON GOPMbI
(NOCTOAHHBIA TOK, CUHYCOMAANBHBIA, MPSMOYrONbHbIA/MMNYILCHBIN, TPEYrONbHbINA, IMHEHOE HAapaCTaHue, MMHEHbIA cnag,
KapPANHANbHBIA CUHYC, NPOM3BONbHDII)
» Mogynauus (amnanuTyaHas MOAYNSUMS, YacTOTHAA MOAYNALMS, YaCTOTHAs MaHUMYASLWS, LUMPOTHO-UMNYNbCHAA MOAYNALMS)
» CBuUNMpOBaHHE NO YacToTe
» Llym

Pexumbl paboTbl
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AHAJNTIU3 A4YX U JUATPAMMA BOAE

YNpoLeHHbI aHanU3 HU3KOYACTOTHbIX XapaKTePUCTUK

Onuws aHanuaa 4acToTHbIX xapaktepuctuk R&S®MX05-K36 no3BonisieT GbICTPO NPOBOAMTL aHaNM3 HU3KOYACTOTHBIX XapakTepucTuk. OHa nerko onpeae-
nsiet A4X MHOXECTBA ANEKTPOHHBIX YCTPOWCTB, BKOYAs NACCUBHbIE GUILTPLI U KOHTYPbI YCUAEHNS. 1S MMAYNbCHbIX MCTOYHUKOB MUTAHUS TOYHO U3Me-
psietcst AYX KoHTypa ynpasneHust u ko3 UUMEHT NoAaBNEHNS HECTaBUABHOCTI NUTaHNS.

Onuws aHanu3a 4acToTHbIX XapaKTEPUCTUK NCMONb3YET BCTPOEHHDIV B OCLMANOrpad reHepatop CUrHan0B BXOAHOTO BO3AENCTBUA B AManasoHe o1

10 My, g0 100 MTw. MyTem n3MepeHns COOTHOLLEHNS MEXTY CUTHaNOM BXOAHOMO BO3AEACTBIS 1 BbIXOAHBIM CUTHANOM 1S UCMLITYEMOrO YCTPOCTBA
Ha BCEX TECTOBbIX YaCcTOTax OCLMANOrPad BbICTPAMBAET TOYHYIO 0rapUdMUYECKYI0 auarpammy KoadduumenTa yeunenns u dasbl 419 NoAPOOHOTO aHa-
J13a XapaKTepuCTMK YCTPONCTBA.

YnyylueHHble CBOMCTBA U GYHKLMOHAIbHbIE
BO3MOXHOCTHU

AMNAUTYAHLIA Npodunb Ans yayyleHHoro Pl
OTHOLLUEHUS CUTHa/lyM

Onums R&S®MX05-K36 1meet HacTparBaemble npoduin
BbIXOIHOI aMNAUTY/bI OT reHepatopa. 31a GyHKLMS OnTU-
MW3VPYET OTHOLLEHNE CUTHAN/LUYM B PA3NNYHbIX Aranaso-
Hax 4acToT, NOBbILIAs KAa4eCTBO U3mepeHuii A4X KoHTypa
yNpaBnexus n KoaQduLMeHTa N0AaBNEHNS HECTAOUNBHOCTH
nUTaHWS.

WA

) “g'.’\|!i)‘q'grlfU’i'kr|Jij

i

il

1386MH 5758

YnydweHHoe pa3peLieHne n noanepxka Mapkepos
Bbl MOXETe MHAMBKAYANbHO HACTPaMBaTh PA3PELLEHNE 1
BPEMS Pa3BEPTKM NyTeM BBOAA KONMYECTBA TOYEK HA fieka-
Oy. Mapkepbl Ha ocupuanorpamMMax YA00HO CONOCTaBNEHbI C Tabnuua pe3ynbTaToB U3MEPEHNIA
OaHHbIMW B TaBaMLaX, NO3BOMSA NETKO ONPEAEensTb MHTepan B Tabnnue pesynbTatoB M3MEPEHUiA COAEPXATCS NOAPOOHbIE AaHHBIE O KAXAOA M3me-
nonycka no Gase n k0aQOULNEHTY YCUNEHNS C MOMOLLbIO PEHHOI TOYKe (YacToTa, KOAGOUUMEHT yeuneHus 1 GasoBbIii CABMr). s OTYETHOCTH
OYHKUMYM aBTOMATUYECKOTO PA3MELLEHNS. 1 3QPEKTUBHOTO BEAEHUS IOKYMEHTALMIN MOXHO ObICTPO COXPaHSiTb CHUMKI 3KpaHa 1
Tabanubl pesynbTatos Ha USB-HocuTeb.

Com——— i i S T
28mv/ e 28 mv/ el 6ds/ a5/ 100 mvpp/

MapannenbHoe oToOpaXxxeHne BpeMeHHON 06nacTu

[lns nonyyeHus 6onee NoapoBHbIX AaHHbIX UccnedyiiTe Bpe-  KanubpoBka u HacTpoiika

MeHHYI0 06N1acTb Hapsay C YacTOTHON 06AaCTbi0. BbiseasiiTe KannbpoBka onumu aHanmaa 4acTOTHbIX XapakTepUCTUK NO3BOASIET ONTUMM3MPOBATH
NCKaXeHns 1 norpeLHocTn M3MepeHVII7I, BHOC/MbIE BXOHbIM n3MepuTenbHble YCTAHOBKK B LLESIAX MNOBbILLEHNSA TOYHOCTU NPpKn pa60Te C NaCCNBHbIMU
CUrHanoM, KoTopble TPYAHO 0BHAPYXMTb TOAKO Ha AnarpaMm-  NPOoBHMKamu. JlaHHble KanubpoBKI MOXHO COXPaHUTh B LIESX AaNbHEMLIEero NoBTope-
me boge. HUS N3MEPEHMIA.

LUnpokmii accopTUMEHT NPOOHUKOB ANS TOYHOTO ONpPeAeNeHNUsl XapakTepCTUK

Moabepute NpaBubHbIE NPOOHIKN 415 TOYHOrO M3MepeHns AYX KOHTYpa ynpaBneHns 1 KoagduumeHTa noaaBneHns HecTabunbHOCTI NUTaHKS.
MaccuBHblil npo6HKK 1:1 R&S®RT-ZP1X ¢ HU3knM YpOBHEM Luyma 1 MON0CON nponyckaHns 38 ML, pekomeHayetces ans ocumnnorpados MXO 5. 3tot
MPOBHUK CBOAMUT K MUHUMYMY OLUNOKM 3aTyxaH!s N 06ECNEYMBAET HaUY4LLEE OTHOLLIEHWE CUTHa/LWYM AaXe Mpu MasoM pasMaxe aMmmuTyfbl Hanpsixe-
HAAV, uV .

Onuus R&S®MX05-K36 nns aHanu3a YacTOTHbIX XapaKTePUCTMK

Mpumeyanme: R&S®MX05-B6 sBnsieTcs HE06X0AMMbIM YCIOBUEM [ISt aHANN33 YaCTOTHbIX XapakTePUCTHK.

[lnanasoH yactot ot 10 My, o 100 My,

Pexum amnautysl HUKCMPOBAHHBIA NN AMNANTYAHbIA NPOGUIL

YpoBeHb amMnauTyabl ot 10 MB go 10 B ang Bbicokoro umnegatca; ot 5 MB no 5 B ang 50 Om
KOHTPONbHBIE TOUKM ot 10 o 500 Touek Ha Aekagy
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Komnanua Rohde & Schwarz npegnaraet wmpokuii acCOpTUMEHT NPOOHUKOB 1Sl peLleHmns Nobbix 3ajay.

OBLLUNPHBIN ACCOPTUMEHT
NMPOBHUKOB R

NPABU/IbHbII MPOBHUK 4191 BALIMX U3MEPEHUIA

KOro CrekTpa NpUMeHeHni.
Ocupnnorpadsl MXO 5 B cTaHAapTHOM KOMMAEKTALMM NOCTABASIOTCA C OAHMM NaccuBHbIM NPo6HMkom 700 MI'y Ha kaHan. Mpoyure npoBHKKK NpeacTas-
JIEHbI B LULMPOKOM aCCOPTUMEHTE BbICOKOKa4€CTBEHHbIX MACCUBHbIX 1 aKTUBHbIX I'Ip06HI/IKOB Rohde & Schwarz. 970 3KOHOMUYHASA 1 B TO Xe BpeMst GyHKLMOHANbHAS afbTepHaTUBa akTUBHBIM NPOBHUKaM,

R&S®RT-ZP11, R&S®RT-ZP1X

MonHblIii aCCOPTUMEHT NPOGHUKOB ANS 3MEPEHWi
napamMeTpoB 3J1eKTPONUTaHUS

AcCOpTUMEHT Cneuuann3npoBaHHbIX MPOBHUKOB A5 3MEPEHMIT Napa-
METPOB 3MEKTPONUTAHNS BKIIOYAET aKTUBHbIE 1 MACCUBHbBIE NPOOHNKN AN
PasAnyHbIX A1aNasoHOB HANPSKEHUS 1 TOka — OT MKA 110 KA 1 oT MKB 110
kB. CneumanbHble Npo6HNMKN AN WUH NUTaHKs 0OHAPYXMBAIOT Aaxe He-
OonbLUME 1 CNOPAAMYECKNE MCKAXEHMS HA LUIMHAX NMUTAHNS MOCTOSHHOIO
TOKa. BbICOKOBOMBTHBIE AMdOEPEHLManbHbIE NPOBHUKI NO3BOASIOT NPO-
BOAMTb U30AMPOBAHHbIE M3MEPEHUS 6€3 3a3eMNeHus.

IOndpepeHumnanbHble BbICOKOBObTHbIE MPOOHUKM
BbicokoBonbTHbIE AN GepeHunanbhbie npobHukn R&S®RT-ZHD nmetot
NPEBOCXOAHbIN KOIQDUUMEHT NOAABNEHMS CUHGA3HOIO CUrHana B Ln-
POKOM Anana3oHe 4acToT ¢ nonocoi nponyckanus 200 My 1 noatomy
00€eCneynBaioT HaAeXHbIe N3MEPEHNS MKOBbIX HanpsixeHuii 4o 6 000 B.
Bnaroaaps HU3KOMY YPOBHIO LUYMa OHM MAEanbHO NOAXOAST AN aHann3a
MOLLHOCTW NEPEKIIOYEHNS C OMOPHBIM 333EMIEHNEM.

R&SProbeMeter u mukpokHonka ang yno6Horo ynpaBneHus
Ha HakOHEeYHMKe HaLLVX aKTUBHBIX MPOBHMKOB MMEETC MUKPOKHOMKA, LS
KOTOPOY MOXHO Ha3HayaTb PasnnyHble QyHKUMKM (HanpyumMep, 3anyck/ocTa-
HOB, aBTOHACTPOIiKA, HACTPOIIKA CMELLEHMS), YTOOBI HANPSMYIO YNPaBASTh
ocuunnorpadom 4yepes NpobHMK.

BonblwmHCTBO NPo6HIKoB Rohde & Schwarz ocHaueHbl BONbTMETPOM
R&S®ProbeMeter, kOTOPbIA BLIBOANUT TOYHOCTb M3MEPEHMIA HA HOBBIN YPO-
BEHb. BenukonenHas To4HOCTb NpoBHNKOB 0,1% CTaHOBUTCS OCHOBOA
HalexHbIX 3mepeHuii. Mpu paspaboTke npobHUkos Rohde & Schwarz 8
LIEHTPE BHUMAHWS HaXOAATCS TeMnepatypHblil apeid, GuabTpbl 1 yao6-
CTBO B 0OpalLleHn. bnarogaps aToMy Bbl CMOXETe Nerko NpoBOANTb W3-
MEPEHUS C NOJHOI YBEPEHHOCTBIO B JOCTOBEPHOCTM WX PE3Y/NLTATOB.
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R&S®RT-2780

R&S®RT-ZS10E, R&S®RT-2S10, R&S®RT-2520,
R&S®RT-2S30, R&S®RT-ZS60

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

R&S®RT-ZD40 n BHeluHwit aTTeHIoaTop R&S®RT-ZA15

R&S®RT-ZM15, R&S®RT-ZM30, R&S®RT-ZMG0,
R&S®RT-ZM90, R&S®RT-ZM130, R&S®RT-ZM 160

R&S®RT-ZPR20, R&S®RT-ZPR40

R&S®RT-ZHO3, R&S®RT-ZH10, R&S®RT-ZH11,
R&S®RT-ZD01, R&S®RT-ZHDO7, R&S®RT-ZHD15,
R&S®RT-ZHD16, R&S®RT-ZHD60

R&S®RT-ZC02, R&S®RT-ZC03, R&S®RT-ZC05B,
R&S®RT-ZC10, R&S®RT-ZC10B, R&S®RT-ZC15B,
R&S®RT-2C20, R&S®RT-ZC20B, R&S®RT-ZC30,
R&S®RT-ZC31

R&S®HZ-15, R&S®HZ-17

Koraa Tpeﬁymcq N3MEPEHNA BbICOKOYACTOTHbIX CUrHaN0B B HU3KOMMNEAAHCHbIX JINHASX.
npOGHMKVI nmerT l{p(—l’iBbI‘-laVlHO HU3KYIO BXOAHYO EMKOCTb, 04EHb HU3KUIA YPOBEHb LLyma 1
BbICOKYIO CTEeMNeHb JIMHEHOCTN.

QyeHb WMPOKNIA AMHAMIUYECKMIA ANanas3oH, UCKIIOYUTENBHO HU3KOE CMELLEHNE 1 Manas no-
IPELHOCTb YCUAEHUS B COYETAHMI C NPaBUIbHO NOA0OPAHHBIMU NPUHANEXHOCTAMI AenaloT
3T NPOBHIKM nagaNbHbLIM ONOAHEHNEM K ocumnnorpadam Rohde & Schwarz.

Mnockas AYX 1 BLICOKMIA BXOLHOI MMNEAAHC B COYETAHNM C HU3KOI BXOAHOI EMKOCTbIO NO-
3B0/ISOT BbIMOAHATL NPELM3NOHHbBIE U3MEPEHNS ANdOEPEHLMANbHBIX CUTHANO0B C HN3KOI
HarpysKkoi Ha ncnbityemoe ycTpoincteo. KoadduuneHT noaasnerns cuHdasHoro curHana Bo
BCEV Nonoce Nponyckanus NpoGHMKa rapaHTUPYET BbICOKYIO NOMEXOYCTONYMBOCTb.

Tekylme npeabsiBnsemble K npobHukam TPeBOBaHIS 03HAYAKOT, YTO 3TO AO0XHbI ObITb TEXHN-
YECKM CNIOXHBIE 11 BMECTE C TEM MPOCTble B 0BPALLEHIM YCTPOIiCTBa. PasninyHble NpoBHIKM
YAOBNETBOPSAIOT TPE6OBAHNAM K BbICOKON N0OAI0CE NPOMYCKaHWS!, LIMPOKOMY AMHAMUYECKOMY
[1anasoHy 1 HU3KOM eMKOCTHOIA Harpyske.

LLnpokas nonoca Nponyckaxus, BbICOKas YyBCTBUTENbHOCTb, CBEPXHWU3KMIA YPOBEHD LUyMa 1
YBEJIMYEHHOE CMELLEHIUE NOCTOSHHOM COCTABNSIOLLEN TOKA AENat0T 3T NPOBHNKI NPEBOCXOA-
HbIM MIHCTPYMEHTOM AN1S1 ONPEAENEeHNs XapakTepUCTUK LWMH NUTaHNS. BCTPOEHHBI npeuman-
OHHbI1 BONLTMETP NOCTOSAHHOMO Toka (R&S®ProbeMeter) 06ecneynBaeT MrHOBEHHOE CYUTbI-
BAHME 3HAYEHMIA MOCTOHHOTO HANPSKEHNS.

AcCCOPTMMEHT BbICOKOBO/bTHBIX NPOGHMKOB komnaHun Rohde & Schwarz copepxuT naccusHble
HECUMMETPMYHbIE 1 aKTUBHbIE AMddEpeHLmManbHble NPOBHIKK Ans HanpsxeHni 4o 6000 B
(nwK.). Pa3nuyHble MoLenM N03BOASIOT BLIMOAHATL M3MEPEHUS BINOTb A0 kateropuu IV.
JvddeperunansHble NpobHUKK 06eCNeYnBaIOT UCKIKOYMTENbHBIA KOADOULMEHT NoAaBAEHNS
CUH()A3HOTO CUrHana B LIMPOKOIA NOA0CE MPONyCKaHms.

TokoBble npo6Huki Rohde & Schwarz o6ecneyvsaioT NpoBeaeHIe TOYHbIX M3MEPEHUIA No-
CTOSIHHOTO 1 NepeMeHHOro Toka 6e3 paapbiBa Lenu. MpeanaraioTcs pasnuyHble MOAeM Ans
13MepeHus TokoB B AuanasoHe ot 1 MA o 2000 A ¢ nonocoit nponyckanns 1o 120 MIy.
TokoBble NPo6HMKN Npeanaraiotes ¢ nHtepdeiicom npobHukos Rohde & Schwarz unn paswe-
mMoM BNC anist BHEWHEro NCTOYHNKA NUTaHNS.

AddekTnBHbIE NPOBHMKN HANPSXEHHOCTV ANEKTPOMArHUTHOTO NOAS B BAMXHEN 30He Ans Au-
anazoHa yactot ot 30 Ml 0 3 [T, 1 AONOAHUTENbHbIN NPeaYCUANTENb PacLUMpPSioT 061acTb
npumerenus ocuunnorpados cepun MXO 5, 106aBnss BOSMOXHOCTb BbisiBNeHNs IMII.
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N MHOTOE APYTOE...

OCLMNNOrPA®, KOTOPbIN PACTET BMECTE C BALLUMMU
TPEBOBAHUAMMU

MonHocTbio NporpammHas MoaepHU3aLmMa noj, Bawiv TpeboBaHms

Ocumnnorpadsl cepun MXO 5 noactpansatotes nog, Bawm noTpe6HoCTH. LoCTaTouHO NPOCTO YCTAaHOBNUTL HEOOXOAMMbIE MPOTrPAMMHbIE JIMLLEH3UN, pac-
LUMPEHE NONOCHI NPONYCKAHWS, PACLUMPEHUE NaMSTH, ONLMIO N5 3anycka W JeKOAMPOBaHNS NOCELOBATENbHbIX MPOTOKOAO0B UK ONUMIO NS aHann3a

4aCTOTHBIX XaPaKTEPUCTUK. BCTPOEHHbIIA reHepaTop CUrHaNoB NPOM3BONLHON GOPMbI aKTUBMPYETCS C NOMOLLbIO nueH3un Ha 0. [ng dyHKumum noruye-
ckoro aHannsa MSQO TpebyeTcs ToNbKO akTMBaUMS OTMYECKUX NPOBHUKOB. s yBEAMYEHMS NONOCH Nponyckanus A0 2 [T Takxe NCNonb3yeTcs MNLEH-
3ust Ha M0, 4TO CyLLECTBEHHO YNPOLLAET MPOLECC MOAEPHU3ALMM.

PerynapHble 00HOBNeHMs BcTpoeHHoro M0
PerynsipHble 06HoBNEHUS BCTPoeHHOro M0 no6aBnsioT HoBble 6a3oBbie GyHKLMK B ocuunnorpadbl cepun MXO 5. AkTyanbHyio Bepcuio BCTpoeHHoro M0
MOXHO CckayaTb no agpecy www.rohde-schwarz.com. [ns yctaHoBkn ncnonsayetcs USB-HoCUTENb 1AM NOAKMIOYEHNE NO NOKANLHOI CETH.

be3onacHag TpaHCNOPTUPOBKA M NPOCTas YCTaHOBKA B CTOWKY
BonbLuoii BEIGOP NPUHAANEXHOCTEN ANS XPAHEHUS N TDAHCMOPTUPOBKM rapaHTUPYIOT NOAHYIO 3almTy 1 yno6CcTBO NepeBosku ocuunnorpados MXO 5.
KomnnekT fnst MOHTaxa B CTOIKy 06ecneynBaeT yao6Hyto yCTaHoBKY ocuunnorpada B MHTErPUPOBAHHbIX CPeaaX.

anHaJJ,He)KHOCTM

lMepenHas kpbilka R&S®MX05-Z1
Msirkuid yexon R&S®MX05-23
TpaHcnopTHas cymKa-Tenexka R&S®MX05-24
KpenexHbiit nHTepdeiic VESA R&S®MX05-27

Komnnekt ans MonTaxa B 19-At0iiMoByi0
CTOVKY

R&S®ZZA-MX05
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ACCOPTUMEHT OCLUMJIIOTPADOB

[ |R&S®RTH1000 R&S®RTC1000

Cuctema BEpPTUKILHOTO OTKIIOHEHUS!

Monoca nponyckatus
KonnyecTso kaHasnos
Pa3speLuetue no septukany;
apXUTEKTYpa CUCTEMbI
B/nen npu 1 MOm

B/nen npn 50 Om

Lindposble kaHanbl

60/100/200/350/500 Mry,
2 + undpoBoit MybTUMETP/4

10 pa3psinos; 16 paspsnos

ot 2mB o 100 B

8

CucTema ropu3oHTabHOTO OTKJIOHEHS

YacToTa aucKpeTMaauny Ha kaxan
(8 MApA, 0TCYETOB/C)

MakcumanbHblit 06beM namsTn
(Ha kaHan; 1 aKTMBHbIN kaHan)

CermeHTpoBaHHas namsiTh

CkopocTb c60opa AaHHbIX
(8 ocumnnorpamm/c)

3anyck

Tunbl

YyBCTBUTENBHOCTD

Ananus
McnbiTanus no macke

Matematnyeckue onepaumm

3anyck 1 AeKoAvpoOBaHIe nocnesao-
BaTeNbHbIX NPOTOKONOB !

Mpunoxetus -2

WenbiTakms Ha cootsertctaue 2

[vcnneii n ynpasnenue

Pa3mep n paspeluetne

061wme cBeaeHus

Paamepbl, MM (L x B X T)

Macca, kr

Barapes

' Bo3MOXHa MOAepHU3aLms.

36

1,25 (4-kaHanbHas MoaeNb);
2,5 (2-kaHanbHast MOZeNb);

5 (4epenoBaHne BCex kaHanos)
125 ThIC. OTCYETOB
(4-kaHanbHas mopenb);

250 TbIC. OTCYETOB
(2-kaHanbHas Moaenb);

500 TbIC. OTCYETOB

Craugapt: 50 MaH oTCYeTOB

50000

umdposoit

Macka gonycka

9NIeMEHTapHbIe

IC, SPI, UART/RS-232/RS-422/
RS-485, CAN, LIN, CAN FD, SENT

4acTOTOMEp C BbICOKMM PA3PELLEHUEM,
PACLUMPEHHbIA aHANN3 CnexTpa,
aHanM3 rapMOoHKK, NONb30BATENbCKME
clieHapum

7" CEHCOPHbIN 3KPaH,
800 x 480 nukceneit

201 x 293 x 74

24

JNTUA-MOHHAA, > 4 4

2 TpebyeTcs onuus.

= O - &

50/70/100/200/300 Mr'y
2

8 pa3psinos; 16 paspsinos

or1mMB o 10B

1; 2 (YepenoBaHme 2 KaHanos)

1 MJIH OTCYETOB; 2 MAH OTCYETOB

10000

aHaNoroBblit

Macka ponycka

NeMEHTapHbIe

1C, SPI, UART/RS-232/RS-422/
RS-485, CAN, LIN

undposoi BonbtMeTp (LLBM), Tectep
KOMMOHEHTOB, BbICTpOe Npeobpa3osa-
Hue Oypbe (BMNP)

6.5",
640 x 480 nukceneit

285 x 175 x 140

° & = T m—_ 6,6 016

R&S®RTB2000

70/100/200/300 My
2/4

10 pa3psinos; 16 paspsnos

or1mMBpob5B

16

1,25; 2,5 (4epenoBaHme 2 kaHanoB)

10 MAH oTCYeTOB; 20 MAH OTCYETOB

Onuws: 320 MAH OTCYETOB

50000 (300000 B pexume GbicTpOi
CErMeHTUPOBaHHOI NamsT?)

aHanoroBbli

npu 1 mB/gen: > 2 pen

Macka gonycka
6a30Bble (pacyet no pacyery)

[C, SPI, UART/RS-232/RS-422/
RS-485, CAN, LIN

undposoit BonbTMETp (LIBM), 6bI-
cTpoe npeobpasosaxne dypse (BMND),
ananm3 AYX

10,1" CEHCOpHBIi1 3KpaH,
1280 x 800 nukceneit

390 x 220 x 152

2.5

e e@:ee:8

R&S®RTM3000

100/200/350/500 MTu/1 Iy,
2/4

10 pa3psifos; 16 paspsinos

o1 500 mkB o 10 B
ot 500 MkB zio 1B
16

2,5; 5 (4epenoBaHue 2 kaHanoB)

40 mnH oTcyeToB; 80 MAH 0TCYETOB

Onuws: 400 MAH OTCHETOB

64000 (2000000 B pexume GbicTpOI
CErMEHTUPOBaHHOI namsTn?)

aHanoroBblit

npu 1 mB/men: > 2 gen

Macka ponycka
6a30Bble (pacyeT no pacyerty)

1C, SPI, UART/RS-232/RS-422/RS-485
CAN, LIN, IS, MIL-STD-1553, ARINC 429

anexTponuTanme, uudpoBoii BonbTMeTp (LIBM), aHanns cnekrpa

11 IOCTPOEHME CrekTporpamm, ananna AYX

10,1" ceHCOpHbIt 3KpaH,
1280 x 800 nukceneii

390 x 220 x 152

33

-e02:"7 @a@@@o

200/350/500 Mru/1/1,5 Ty,
4

12 pa3psifos; 18 paspsinos

o1 500 mkB 1o 10 B
ot 500 MkB zio 1B
16

2,5; 5 (YepenoBaHue 2 kaHanoB)

Crangapt: 400 MAH 0TCYeTOB;
Makc. ysenuuenme: 800 mnH otcyeTos ?

crangaptHo: 10000 cermeHToB;
onums: 1000000 cermertos

> 4500000

pacLUMpeHHble (B TOM Y1CNE 30HaNbHbIN 3a-
nyck), udposoii 3anyck (15 TMnoB 3anycka)

0,0001 fen, nonHas nonoca NponyckaHus,
HACTPaMBaETCs N0b30BaTeNEM

paclumMpeHHble (pesaktop Gpopmyn)

°C, SPI, UART/RS-232/RS-422/
RS-485, CAN, CAN FD, CAN XL, LIN,
ARINC 429, MIL-STD-1553, SPMI,
10BASE-T1S, QUAD-SPI

JNeKTponuTaHne, LdpoBOI BONLTMETP
(LUBM), aHann3 4acTOTHbIX XapakTepuCTIK

13.3" CeHCOpHbIt 3KpaH,
1920 x 1080 nukceneit (Full HD)

414 x 279 x 162

100/200/350/500 Mru/1/2 Ty
4/8

12 pa3psinos; 18 paspsnos

ot 500 MkB o 10 B
ot 500 MkB o 1B
16

5 B 4 kaHanax; 2,5 B 8 kaHanax (4epefosatue
2 kaHanos)

Crangapt: 500 MnH oTCyeToB
Makc. ysennuenue: 1 mapp otcyeTos?

cranpaptHo: 10000 cermenTos;
onuus: 1000000 cermexToB

> 4500000 B 4 kaHanax

pacLuMpeHHble (B TOM YuCnE 30HaNbHbIA 3a-
nyck), undpoBoit 3anyck (15 Twnos 3anycka)

0,0001 zien, nonHas Nonoca Nponyckaxus,
HaCTpavBaeTCst Nob3oBaTenem

paclumpeHHble (pesakTop Gopmyn)

’C, SPI, UART/RS-232/RS-422/
RS-485, CAN, CAN FD, CAN XL,
LIN, ARINC 429, MIL-STD-1553, SPMI,
10BASE-T1S, 100BASE-T1, QUAD-SPI

aneKTponuUTaHue, LMdPOBOIt BONLTMETP
(LIBM), aHann3 4acTOTHbIX XxapakTepucTik

T0n16k0 MXO 5: CEHCOpHbIIt 3KpaH ¢ Anaroxa-
nblo 15,6 ptoitva,
1920 % 1080 nukceneit (Full HD)

MXO 5: 445 x 314 x 154
MXO 5C: 445 x 105 x 405
MX0 5: 9

MXO0 5C: 8,7

600 MT'u/1/2/3/4/6 TTw,
4

8 paspszos; 16 paspsios

ot 1 MB o 10 B (pexum HD: ot 500 mkB o 10 B)
ot 1 MB o 1 B (pexwm HD: ot 500 MkB 10 1 B)
16

10; 20 (4epenoBanue 2 kaHanos B Mofensx 4 T u 6 M)

CraHpapr: 200 MnH oTc4eToB/800 MAH OTCYETOB;
Makc. ysenuuenme: 1 Mappa 0TCYETOB/2 MAPL OTCHETOB

CTaHAApTHO

1000000 (2500000 B pexume ynbTpacerMeHTMPOBaH-
HOIl namaTn)

pacluMpeHHblii (BK. 30HaMbHbII 3anyck), LMdPOBOI 3anyck
(15 TnoB 3anycka), BbICOKOCKOPOCTHOI 3anyck no nocne-
[fl0BaTeNbHOMY LabNoHy, BKN. BOCCTAHOBNEHNE TaKTOBOMO
curHana (CDR) 5 [6ut/c?

0,0001 fien, nonHas nonoca NPOnyckaHus,
HACTPavuBaETCs N0b30BaTENEM

HaCTPauBaIoTCA NOAb30BATENEM, annaparHble
paclumpeHHble (pepaktop Gopmyn, uitepdeiic Python)
12C, SPI, UART/RS-232/RS-422/RS-485, CAN, LIN, IS,
MIL-STD-1553, ARINC 429, FlexRay, CAN FD, MIPI RFFE,
USB 2.0/HSIC, MDIO, 8b10b, Ethernet, Manchester, NRZ,
SENT, MIPI D-PHY, SpaceWire, MIPI M-PHY/UniPro, CXPI,
USB 3.1 Gen 1, USB-SSIC, PCle 1.1/2.0, USB Power
Delivery, aBTomo6unbHblit Ethernet 100/1000BASE-T1
aHanu3 aNeKkTPONUTaHNS, PACLLMPEHHbII aHann3 cnekTpa
11 OCTPOEHME CMEKTPOrpamM, pasnoxexne mxutTepa n
LuyMa, BOCCTAHOBNEHIE TakTOBOrO curHana (CDR), aHanua
1/Q-panHbix v BY (R&SCVSE), komneHcauns Leneii, Bkio-
YeHue 1 BblpaBHUBaHue, aHanua AUM, ananus TDR/TDT,
pacluMpeHHas rnaskosas auarpamMma

CM. TexHU4eckue xapaktepuctuky (PD 5216.1640.22)

15,6" CEHCOpHbIt 3KpaH,
1920 x 1080 nukceneit (Full HD)

450 x 315 x 204

10,7

Lol eeee

- - - - - . r————
MXO 4 MXO 5/MX0 5C R&S®RTO6 R&S®RTP

4/6/8/13/16 Ty,
4

8 paspsinos; 16 paspsnos

ot 2 MB o 1B (pexum HD: ot 1 MkB fo 1 B)
16

20; 40 (4eperosatve 2 kaHanos)

Crangapt: 100 MnH otc4eToB/400 MAH OTCYETOB;
Makc. yennyerne: 3 Mapy, 0TcyeToB

CTaHAapTHO

750000 (> 3000000 B pexume ynsTpacerMeHTMpPOBaH-
HOIt namsTn)

pacLUMPEHHBIA (BK. 30HANbHbIN 3anyck), LpPoBOI 3amyck
(14 TvnoB 3anycka) C kOMNEHcaLmeN Lenei B peansHoM
Mactutabe BpemeHu , BbICOKOCKOPOCTHOIA 3anyck no no-
CnefioBaTeNbHOMY WabnoHy BKII. BOCCTAHOBNEHNE TaKTOBO-
ro curHana (CDR) 8/16 M6ut/c 2

0,0001 zen, nonHas nonoca Nponyckaxus,

HacTpaunBaeTCs nonb3oBarenem

HaCTPauBaIOTCS NONb30BATENEM, annapaTHble
paclmpeHHble (pefaktop Gopmyn, uitepdeiic Python)
I°C, SPI, UART/RS-232/RS-422/RS-485, SENT, CAN, LIN,
CAN FD, MIL-STD-1553, ARINC 429, SpaceWire, USB 2.0/
HSIC/PD, USB 3.1 Gen 1/Gen 2/SSIC, PCle 1.1/2.0/3.0,
8b10b, MIPI RFFE, MIPI D/M-PHY/UniPro, aBTOMOGMbHbIiA
Ethernet 100/1000BASE-T1, Ethernet 10/100BASE-TX,
MDIO, Manchester, NRZ

pacluMpeHHblit aHanu3 cnekTpa 1 NoCTPOEHNE CNeKTPo-
rpamMm, pasnoxeHne JxuTrepa v Lwyma, KomneHcauma
Lieneit B peanbHOM MacluTabe BPEMEHU, BKIIOYEHNE U
BbipaBHuBaHue, aHanua AVIM, anann3 TDR/TDT, aHann3
1/Q-panHbix n BY (R&S®VSE), paciumpetHas rnaskosas
[varpamma

CM. TexHnyeckue xapaktepuctuky (PD 3683.5616.22)

13.3" ceHCopHbIi aKpaH,
1920 x 1080 nukceneit (Full HD)

441 % 285 x 316
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TEXHNYECKWE XAPAKTEPUCTUKH

BA30BOI0 BJIOKA

Cucrema BEPTUKaNIbHOro OTKJIOHEHUA: aHaNI0roBbie KaHabl

BxogHble kaHanbl
BxopHoit umnepaHc

Monoca nponyckanus (-3 Ab) 4-kaHanbHas Mogenb

npv BXxoaHOM uMnegaHce 50 Om
MXO 54
MXO 54 ¢ onumeii -B245
MXO 54 ¢ onumeit -B2410
MXO 54 ¢ onuueit -B2420

npu BXxoaHOM uMnepaHce 1 MOm
MXO 54
MXO 54 ¢ onumeit -B245
MXO 54 ¢ onuweit -B2410
MXO 54 ¢ onuueit -B2420

8-KaHasnbHaA MOAENb

npu BXoAHOM uMneaance 50 Om
MXO 58
MXO 58 ¢ onuueit -B282
MXO 58 ¢ onumeii -B283
MXO 58 ¢ onuweit -B285
MXO 58 ¢ onuueit -B2810
MXO 58 ¢ onuweit -B2820

npu BXoaHOM uMnedaHce 1 MOM
MXO 58
MXO 58 ¢ onuueit -B282
MXO 58 ¢ onuueit -B283
MXO 58 ¢ onumeii -B285
MXO 58 ¢ onupeir -B2810
MXO 58 ¢ onuueit -B2820

[lononHuTenbHble GUALTPLI NOAOCH! MPOMYCKAHUS NPEAAraloTesl 40 BEPXHEro Npezena noaockl nponyckatms npuéopa.

ot 10% 20 90% npv 50 Om
4-kaHanbHasa MofeNb
MXO 54
MXO 54 ¢ onuweit -B245
MXO 54 ¢ onupeii -B2410
MXO 54 ¢ onumeit -B2420
8-kaHanbHas Moaenb
MXO 58
MXO 58 ¢ onuweii -B282
MXO 58 ¢ onuweit -B283
MXO 58 ¢ onuueit -B285
MXO 58 ¢ onuueit -B2810

Bpems HapacTaHus/cnapa (pacyeTHoe)

MXO 58 ¢ onuueit -B2820

IddexTnBHAd paspsLHOCTb (13M.)
10 My
20 My,
100 My
200 MTy,
300 My,
500 MI'y,
11Ty

PaspeLuenue no Beptikanm

" C naccusHbIM npo6Hukom R&S®RT-ZP11.

Yueno kaHanos: 4 nim 8
50 Om £ 1,5%,
1MOM £ 1% || 12 n® (n3m.)

350 Mry,
500 Mry,
11Ty,
2Ty,

Vv VvV vV WV

350 Mry, (u3m.)
500 MTy (13m.)
700 My, (uam.) "
700 Mry, (uam.)"

Vv vV VvV WV

100 Mru
200 Mry,
350 Mry,
500 Mry,
11Ty
2my?

VvV V V WV WV VvV

100 MI'y (nam.)

200 Mry,

350 My

500 My (13m.)

700 MTy, (u3m.)"

700 My, (nam.)"

1 TTu, 500/350/200/100/50/20 My (3m.)

VvV VvV V WV V VvV

< 1,75 He
<700 nc
< 350 nc
<175nc

<3,5Hc

< 1,75 HC

<1HC

<700 nc

<350 nc

< 175 nc? (c yepenoBanuem),
< 350 nc (6e3 yepenosaHus)

npu 50 Om, 50 MB/zen, ¢ pexumom HD v undpoBbiMu dunbTpamu, cudycouaanbHbiii curhan 10 My, ¢ nonHoi wkanoii 80%

10,0

9,6

8,7

8,2

7.9

7,6

7,0

12 6ur,

18 pa3psnoB B pexume BbiCOKoi YeTkocTh (HD)

% aHanorosas nonoca nponyckanus 2 ML B pexume YepefoBaHns ¢ 4acToToN AUCKPETU3aLMU 5 MAPA 0TCYETOB/C B peanbHOM MacluTabe BpeMeHu
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Cuctema BEPTUKaJIbHOro OTKJIOHEHUS: aHaI0roBbie KaHabl

YyBCTBUTENBLHOCTL NO BXOAY

TouHoCTb yCunennsa no NOCTOAHHOMY HanpPsXeHuo

CBs3b N0 BX0AY

MakcymansHoe BXOAHOE HanpsixeHne

[lnanasoH noaunuun
[manasoH cMeleHns npu 50 Om

[manasoH cMeleHns npu 1 MOm

TOYHOCTb CMELLEHNS

TouHoCTb n3MepeHns no NoCToAHHOMY TOKY

MexkaHanbHas 3osums (Kaxablit kaHan ¢ OiMHaKOBOIA YyB-
CTBUTENBHOCTBIO MO BXOAY)

CK3 cobcTBEHHOrO Wwyma®)
YyBCTBUTENLHOCTb MO

Mpwn 50 Om (13m.)

BX0Zy

100 My,
0,5 mB/pen 19 MxkB
1 MB/nen 24 mkB
2 MB/pen 25 MkB
5wmB/nen 34 mMkB
10 mB/nen 66 MkB
20 mB/nen 134 mkB
50 mB/nen 324 mkB
100 mB/nen 610 mxB
200 mB/nen 1,26 MB
500 mB/nen 4,21 mB
1 B/men 6,88 MB
2 B/nen 11,45 mB
3 B/nen 15,77 mB

w1 MO (vaw.) YyBCTBUTENBHOCTb NO

BX0Zy

100 MI'y,
0,5 MB/men 35 MkB
1 mMB/pen 36 mkB
2 MB/nen 38 mkB
5 mB/nen 47 mkB
10 mB/nen 68 MkB

3 Pexum HD aktuBeH ans nonocsl nponyckanns < 500 Mr.

npn 50 Om

npn 1 MOm

ot 0,5 MB/nen 1o 3 B/nen,

BCS N0I0CA MPOMYCKaHWS aHaN0roBOro CurHana noaaepxmea-
€TCS [J1sl BCEX YPOBHEN BXOAHOI YyBCTBUTENLHOCTH

ot 0,5 mB/nen no 10 B/nen,

BCS M0/10CA NPONYCKaHNs aHaN0roBOro CurHana noanepxmsa-
€TCS AN BCEX YPOBHEN BXOAHOV YyBCTBUTENBHOCTH

3Ha4YeHna CMELLEeHNUA 1 No3nLnK YCTaHOBNEHbI B 0B, nocne aBTOI'IO[J,CTpOI7IKVI

YyBCTBUTENLHOCTb N0 BX0AY > 5 MB/men
YYBCTBUTENBHOCTL NO BXOZY OT < 5 MB/nen no > 1 mB/nen
BXOAHas YyBCTBUTENBHOCTL 500 MB/nen

npu 50 Om

npu 1 MOm

npu 50 Om

npu 1 MOm

npu 1 MOMm ¢ naccuBHbIM Npo6H1KoM R&S®RT-ZP11

l'|yBCTBI/1TeJ'IbHOCTb no Bxoay
ot 120 mB/nen no 3 B/nen
ot 33 MB/nen no < 120 mB/men
ot 0,5 MB/nen no < 33 MB/nen
quCTBMTeJ‘IbHOCTb no Bxoay
o1 800 mMB/nen no 10 B/nen
ot 80 mB/nen no < 800 mB/aen
ot 0,5 MB/nen no < 80 MB/nen

nocsne AOCTaTO4HOrO NOAABAEHMS LUyMa U3MEPEHNS C NOMO-
LbIO pexummMa BbICOKO YeTkocTi (HD), ycpeaHeHus ocumano-
rpaMmbl UK COYETaHUs 060MX METOLOB

BXOfIHAs 4acToTa B NONOCE NPONyckaHus npuéopa

Monoca nponyckanus (-3 ab)

+1% NOAHOI LKanbl

+1,5% nonHoN LKanbl

+2 5% NONHOM LWKanbl

[MOCTOSHHBIN TOK

nocr., nepem. (> 7 'u)

5B (CK3), 30 B (nuk. )

300 B (CK3), 400 B (nuk.),

cHxeHne Ha 20 Ab Ha pexkapy no 5 B (CK3) Bbiwe 250 Ky
400 B (CK3), 1650 B (nu.),

300 B (CK3) CAT II;

YXYALWEHNE XapaKTePUCTUK U NoAPOGHbIE CBEAEHNS CM. B
TEXHUYECKMX JaHHbIX CTaHAAPTHbIX NPO6HMKOB R&S®RT-Zxx
(PD 3607.3851.22)

+5 fen

+(15 B - 4yBCTBUTENBHOCTb N0 BXOAY X NO3WLMSA)
+(7 B - 4yBCTBUTENBHOCTb MO BXOAY X MO3NLSA)
+(2 B — YyBCTBUTENbHOCTL MO BXOAY X NO3NLMA)

+200 B

+50 B

+(5 B - 4yBCTBUTENBHOCTb NO BXOAY X NO3ULMSA)

+(0,35% x |unctoe cmewetne| +0,5MB +

0,1 aen x 4yBCTBUTENLHOCTb MO BXOAY);

(unCTOE CMELLIEHNE = CMELLEHIE — NMO3NLNS X YyBCTBUTENb-
HOCTb MO BXOAY)

+(TOYHOCTb YCUNEHIUA NOCTOAHHOI COCTABNSIOLIEH X | noKasa-
HIE — YACTOE CMELLEHIE| + TOYHOCTb CMELLEHIA)

>60 a6 (1:1000)

200 My, 350 My, 500 My 11Ty 21Ty

26 mkB 33 mkB 39 mkB 66 mkB 111 mkB

33 mMkB 42 vkB 51 MkB 85 mMkB 141 mxB

35 MkB 44 mxB 53 MkB 89 mkB 146 MkB

46 mMkB 59 mMkB 71 wkB 116 mkB 182 MkB

89 mkB 115 mkB 138 mkB 226 MkB 350 mkB

181 MkB 233 mkB 280 mkB 461 mkB 713 mkB

436 mkB 563 mkB 677 mkB 1,12 MB 1,78 MB

815 mkB 1,05 mB 1,26 vB 2,08 MB 3,25 MB

1,69 MB 2,17 MB 2,60 MB 4,31 vB 6,74 MB

5,54 mB 6,94 MB 8,21 uB 12,93 MB 18,63 MB
9,20 MB 11,71 MB 14,02 MB 22,57 MB 32,89 MB
15,21 MB 19,45 MB 23,21 mB 37,85 MB 54,59 MB
20,78 MB 26,54 MB 31,71 mB 51,80 MB 73,68 MB

Monoca nponyckatus (-3 4b)

200 My, 350 My, 500 My, 700 MIy,
40 mkB 46 mkB 54 MkB 85 MKB
42 mkB 49 vkB 57 wkB 89 mMkB
45 wkB 54 wkB 64 mkB 101 mkB
58 mMkB 77 mMkB 92 mMkB 141 mkB
89 mkB 126 mkB 152 mkB 229 mkB
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20 mB/nen 120 mkB
50 mMB/pen 297 mkB
100 mB/nen 678 mkB
200 mB/nen 1,21 MB
500 mMB/nen 2,88 MB
1B/pen 6,11 MB
2 B/nen 11,42 MB
5B/pen 29,10 vB
10 B/nen 44,33 MB

161 MkB 235 mkB 285 mkB 428 mkB
401 mkB 592 mxB 719 mkB 1,08 MB
892 mkB 1,25 mMB 1,47 mB 2,16 MB
1,62 MB 2,33 MB 2,77 MB 4,09 vB
3,88 MB 5,68 MB 6,76 MB 10,01 MB
8,08 MB 11,54 MB 13,56 MB 18,51 MB
15,20 MB 22,04 vB 25,98 MB 35,39 MB
38,75 MB 56,46 mMB 66,60 MB 90,40 mB
58,62 mMB 85,77 MB 101,12 MB 137,86 MB

Cuctema BEPTMKaNIbHOTO OTKJOHEHUS: LudPOBbIe KaHaJbl

BxoaHble kaHanbl

Pacnonoxenne BXoaHbIX kaHanos

BxoaHoit umneaaHc
Makc. BxogHas yactora

MakcumansHoe BXOAHOE HanpsixeHue
MuH. pa3max BXOLHOrO HanpsixeHus
[pynnbl NOPOroBbIX 3HAYEHNI
YpoBeHb nopora

TOYHOCTL MOPOrOBOTO 3HAYEHUA
TucTepesvc komMnaparopa

CUrHan ¢ MIH. pa3MaxomM BXOAHOTO HanpSIXeHUs 1 HacTpoii-
KOI rucTEepesnca: HopMasbHblil

AvanasoH
NpeLyCTaHOBNEHHbII

NOPOroBbIit ypoBeHb Mexay +4 B

16 nornyeckux kananos (ot DO go D15)

pacnonoXeHbl B [1BYX NOMM4YECKUX NPOBHMKaX No 8 kaHanos B
Kax0M NPOGHIKe, COOTBETCTBIE MEXY NOTNYECKAMM NPOG-
Hukamu 1 kaHanamn (D0-D7 n D8-D15) otoGpaxaetcs Ha
npo6HIKe

100KOM £ 2% || ok. 4 nd (13M.) Ha HAKOHEUHYKAX MPOBHIKA

400 MI'u, (u3m.)

+40 B (nwK.)

500 mB (pa3max) (13m.)

D0-D3, D4-D7, D8-D11n D12-D15
+8 B ¢ warom 25 MB

CMOS 5,0 B, CMOS 3,3 B, CMOS 2,5 B, TTL, ECL, PECL,
LVPECL

+(100MB + 3% ot 3agaHHoro nopora)
HOPMAaJIbHBIN, MPOYHBIA, MAKCUMYM

Cuctema FTOPU3OHTAJIbHOIO OTKJIOHEHUSA

[nanasoH BPEMEHHOM pasBepTkn

KomneHcauws kaHanbHOro (a3oBoro cagura

OnopHoe nonoxeHne
[wana3oH ropu3oHTaNbHOM NO3MLMK (AMana3oH KOMNeHca-
LK CMeLLEeHIs 3anycka)

Pexumel
PaccuHxponn3aums kaHanos

MorpewwHocTb BpeMeHHOl pa3BepTku

TOYHOCTb Pa3HHLLbl BO BDEMEHM

MEX[y aHasoroBbIM1 kaHanamm
MEeXZy LdPOBLIMK KaHanamm

Makc.

MEX[y aHanoroBbIMM1 kaHanamu
Mexay LMbpoBbIMU kKaHanamm

nocne 40CTaBki/kanmbpoBku, Npu Temnepatype +23°C

B HTEpBaNe KanmbpoBKM

COOTBETCTBYET NOTPELIHOCTY BPEMEHU MeXAY ABYMS GPOH-
Tamu 0AHOr0 CO0Pa AaHHbIX W KaHana; aMnanTyAa curHana
6Gonee 5 fienexnii, nopor 3MepeHus yctaHoBneH Ha 50%,
K03QGULMEHT YCUNEHIUS NO BEPTUKANN COCTABASIET

10 MB/nen unu 6onee; Bpems HapacTaHns MEHEe YeTbIpex
Nepuoz0B BbIOOPKM; 3axBaT GOPMbI CUrHaNa B PeanbHoOM
MacLutabe BpemeHn

o1 200 nc /nen go 10000 c/men, anst BpemMeHu Ha aenexne
yCcTaHaBnMBaeTcs io6oe 3HaueHne B amanasoHe

+20 mc
+100 He
ot 0% po 100 % o6nactv oTo6paxeHns n3mMeperns

+(06bem namsTi/TekyLlas YacToTa ANCKpeTn3aumn)

-5000 ¢

B Hopme

<100 nc (n3m.)
<500 nc (uam.)
+0,2 MaH-1

1 4HMm

+(0,20/4acToTa ANCKpeT3aumMm B peasbHoM Maclitabe Bpe-
MEHI + BpeMeHHas passeptka X |nokasaHue|) (mu) (uam.)

Cuctema cbopa AaHHbIX

YacroTa auckpetnsaumm

CkopocTb cH0pa AaHHbIX
Bpems NoBTOPHOI akTBALMI CUCTEMbI 3anycka
06bem namsin 4

aHanoroBble kaHanbl (B peanbHOM MacluTabe BpemMeHu)

aHasIoroBbIe kaHanbl (MHTEpnoNALMs)
LmdpoBbIE KaHabl

MaKc.

MVH.

CTaHAaPTHO

Makc. 5 MApA OTCYETOB/C NO 4 kaHanam,
Makc. 2,5 MApA 0TCYeTOoB/C MO 8 KaHanam

MaKC. 5 TP/H OTCYETOB/C

MaKkC. 5 MIpA, OTCYETOB/C Ha KaHan
> 4500000 ocunnnorpamm/c
<21 He

4 MakcumanbHas LoCTynHas ray6uHa namsTv 3aBUCHT OT Pa3PSAHOCTI COBPaHHbIX aHHbIX 1, CEA0BATENbHO, OT HACTPOEK CUCTEMBI COOPA AHHBIX, TaKNX Kak PEXIM NPOPEXUBaHUS, apudmeTuieckne
onepawmu UM pexum Bbicokoit yetkocTn (HD). Kananel yepenosanus 8 MXO 58: C1n C5, C2 1 C6, C3 n C7, C4 n C8. B MXO 54 Bce 4 kanana paboTaioT ¢ 5 MApg 0TCYETOB/C ¥ MakCUManbHOM NOAOCOI

nponyckanus.

Cuctema cbopa faHHbIX

Pexumbl c6opa faHbIx

PexuMbl iMckpeTn3aumm

Pexumbl nHTEpnonsumm
Pexum 6bICTpOi cermeHTaumm

8 aKTMBHbIX KaHanoB:

» makc. 500 MAH OTCYETOB (OJMHOYHbIA 3aXBaT)

» Makc. 250 MH 0TCYETOB (HenpepbiBHas paboTa)

4 aKTUBHbIX KaHana:

» Makc. 500 MAH OTCYETOB (O[MHOYHbIA 3aXBaT N HEMPEPbIB-
Hasi pa6oTa)

16 undpoBbIX KaHanoB:

» makc. 500 MAH OTCYETOB (OAMHOYHbINA 3axBaT)

8 undpoBbIX kKaHanoB:

» makc. 500 MAH 0TCYETOB (HenpepbiBHas pabota)

2 aHanorosbix 1 8 LMPOBLIX KaHANOB:

» makc. 500 MAH OTCYETOB (OJMHOYHbIA 3axBaT)

» Makc. 250 MH 0TCYETOB (HenpepbiBHas paboTa)

TONbKO aHaNOroBbIe KaHabl

TONbKO LMdpoBble kaHanbl (MSO)

CMECb aHasoroBbIX 1 LGPOBLIX KaHaN0B

1 MApA oTcyeToB ¢ onupei namatn R&S®MX05-B110

4 aKTVBHbIX KaHana:

» Makc. 1 MApA OTCYETOB (OAMHOYHDIV 3axBar)

2 aKTUBHbIX KaHana:

» Makc. 1 Mapz 0TCcyeToB (HenpepbiBHas pabota)
16 UMPPOBbIX KaHANOB:

» makc. 500 MAH OTCYETOB (OLMHOYHIi 3axBaT)

» Makc. 250 MaH 0TCYETOB (HenpepbiBHas pabota)
8 UNdPOBLIX KaHANOB:

» MaKc. 1 Mnpp, 0TCHETOB (OANHOYHBIN 3axBaT)

» makc. 500 MAH 0TCYETOB (HenpepbiBHas paboTa)
2 aHanorosbix 1 8 LMAPOBLIX KaHANOB:

» makc. 500 MAH OTCYETOB (OJMHOYHbIA 3axBaT)

» Makc. 250 MH 0TCYETOB (HenpepbiBHas paboTa)

TOJNbKO @HANOroBbIe KaHabl

TONbKO LdpoBble kaHanbl (MSO)

CMECb aHasoroBbIx 1 LGPOBLIX KaHaNO0B

BbiOOpka CpeaHsa BbIbopka B MHTEPBANE NPOPEXMBaHIS
HanbonbLuas 1 HauMeHbLas BbIBOPKa B MHTEpBaNe
0BHapyxeHue N1koB
NpOpPEexXVBaHms
cpeaHee CPefHee 3HaYeHIe OTCYETOB B MHTEPBANE NPOPEXMBAHWS

KOM-BO YCPELHEHHbIX OCLANIOrpamMm ot 2 10 16777215

ornbarowas ornbaroLLasi 3axBa4eHHbIX OCLUMNOrPaMM
B peabHoM MacluTabe BpemeHn MaKC. 4acToTa Auckpetusaumn, 3anasaemas AL

NOBBILLIEHNE PA3PELLEHIS ANCKPETU3ALMN 33 CYET MHTEPNONA-
LiK; MAKC. 4acToTa AMCKPETU3aLMn 5 TPNH OTCHETOB/C

NnNHeitHas, sin(x)/x, BoiBOpKa 1 XpaHeHue

WHTEPNONALMA BPEMEHN

HenpepbIBHas 3an1cb OCLMANIOrPAMM B MamsTb COBPaHHbIX aHHbIX 663 NPepbiBaHNs Ha BU3yanu3aLmio
MaKC. CKOPOCTb COHOPa IaHHbIX B peasbHoOM MacliTabe
BPEMEHN
MUH. BPEMSi NPOCTOS MEXAY NOCNea0BaTeNbHbIMI onepa-
umsiMu c6opa AaHHbIX

> 4600000 ocumunnorpamm/c

<21 He

PeXum BbICOKOM YETKOCTHU
06uwme cBeneHmus

Yucnosoe paspeluenne

YacroTa A1CKPETU3ALMM B PeasbHOM MaclUTabe BpeMeHu

B pexume BbICOKOI YETKOCTY YBENNYNBAETCS BUTOBOE pa3peLLeHne OCLMANOrpamMM nyTem npuMeHeHus LdpoBoi Guibtpa-
LVN B LIENSIX CHUXEHNS Wwyma. Beuay koHuenumm umdposoro 3anycka B cepum MXO 5 curHansi ¢ yBENMYEHHbIM YWCNOBbIM
pas3peLLeHnem 1CMONb3YIOTCA Kak BXOZ 415 3anycka.

non0ca Nponyckanus Npu 5 Mapg, 0TC4YeToB/C OuTOBOE paspelueHne

ot 1«ly o 10 My, 18 6ut
100 MTy, 16 6ut
200 MTy 15 6ut
500 My 14 6ut

Makc. 2,5 MAp/, 0TCYETOB/C MO 4 kaHanam,

BCE MOZENN
al makc. 1,25 mnpg 0Tc4eToB/C No 8 kaHanam

Cuctema 3anycka
McTouHmKm 3anycka

[lnanasoH yposHeli 3anycka
Pexumbl 3anycka

aHanorosble kaxansl (o1 C1 go C8),
undposble katansl (ot DO go D15),
BXO/], 3aMycKa, MHEIHbIA 3anycK, NOCNef0BaTeNbHas WiHA

+5 fen ot ueHTpa akpaHa
aBTOMATNYECKMIA, CTaHAAPTHBIN, OBHOKPATHBIN, N-KPATHbIN
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Cucrema 3anycka

YyBCTBMTENBHOCTD 3anycka

[IxutTep 3anycka

Pexum cBsa3n

[uctepesnc sanycka

JlvanasoH ynepxaxus
OCHOBHbIE peXuMbl 3anycka
@poHT

Fauty

LauTensHoCTb

PaHT

OkHo

Taimayt

WHTepaan

CkopocTb HapacTaHms

YcTaHoBKa W yaepxaHue

LLla6noH

CocTosHune

PacwmpeHHbie pexumMbl 3anycka
30HaNbHbIit 3anyck

MocneposarenbHblii 3anyck (A/B/R)

42

0,0001 gen, T NOCTOSHHOTO TOKa A0 NOAOCHI MPONYCKaHNS

npubopa ans Bcex Maclutabos no BEpTUKaNy, HACTPaMBaETCs

nonb3osatenem
CMHYCOMAA Ha NOMHYIO LKAy Ans
nonockl nponyckauns -3 ob
CTaHAapTHO KaK y BbIGPaHHOTO KaHana
HacTpanBaemas YacToTa cpesa
ot 1 k'y o 500 My
Monasnexune HY 3atyxaHne vactot < 50 kI

<1 nc (CK3) (n3m.)

Mopasnexne BY

PEXMMbI ABTOMATWYECKMIA (HACTPOWKI MO YMONYAHMIO) UIN PYYHOR
0,0001 zen, OT NOCTOSHHOIO TOKa Z10 NONOCHI MPONYCKaHMS
npnbopa ans Bcex MacluTabos no BepTikanm

Bpems ot 100 He 0 10 ¢, GUKCMPOBAHHBIiA 11 CRTyYalHBINA

HacTpolika paspeLlenus

3anyck no ykasaHHoMY GPOHTY (MONOXUTENbHbIN, OTPULLATENBHBIIA AN NOBO) 1 YPOBHIO
3anyck no cHOsIM NONOXUTENbHOIA, OTPULIATENBHOI UK NGO NOASPHOCTH, KOTOPLIE KOPOYE WA AIMHHEE YKa3aHHON
LNTENLHOCTI
LIMPVHA FNTYa ot 200 nc go 1000 ¢
3anyck N0 NOAOXNUTENbHOMY MW OTPULLATENBHOMY UMMYALCY YKa3aHHOI JANTENbHOCTY; LANTENBHOCT MOXET ObiTb KOPOYe,
L/MHHEE, BHYTPY MK 33 NpefenamMu ykadaHHoro auanasoHa
IINTENBHOCTb MMMYNbCa o1 200 nc no 1000 ¢
3anyck No MMNYbCY NONOXNUTENBHOI, OTPULATENBHON AW N0BOIA NOASPHOCTH, KOTOPbIN NEPECEKAET OANH NOPOr, HO He ne-
pecekaeT BTOPOI NOPOr 10 NOBTOPHOTO NEpeceyeHns nepBoro; JMTENbHOCTb UMMYNbCA-PaHTa MOXET ObiTb MPOM3BOBHOI,
KOpOYe, [IMHHEE, BHYTPU WA 3a NPeAenamn ykasaHHoro ananasoqa
o1 200 nc no 1000 ¢
3anyck BbIMOAHSETCS, KOrAa CUrHaN BXOANUT WK BLIXOAWT 38 NPEAENbl YKa3aHHOro AvanasoHa Hanpsixerni; 3anyck Takxe
BbIMOAHAETCS, KOTia CUrHAN OCTAETCS BHYTPU MAW 3a Npefenamm uana3oHa HanpsiXeHus B TEYEHNE ykazaHHoro nepuoga
BPEMEHN
3anyck BbINOAHAETCH, KOrAa CUrHaN 0CTAETCs Ha BbICOKOM YPOBHE, HU3KOM YPOBHE Wy 6e3 M3MEHEHWIA B TEYEHIE YKa3aHHOrO
nepnoaa BpemeHn

JNIMTENBHOCTD UMNY/bCa-pPaHTa

Taim-ayT ot 0 nc po 1000 ¢
3anyck BbIMOAHSETCS, KOrAa BPEMS MeXZy ABYMS NOCAEL0BATENbHbIMY GPOHTaMU C OMHAKOBBIM NepenafoMm (MonoXuTeNb-
HbIM WK OTPULIATENBHBIM) KOPOYE, [UIMHHEE, BHYTPY MW 33 NPEeAenami Yka3aHHoro AvanasoHa
BPEMEHHOIA MHTEpBanN ot 200 nc go 1000 ¢
3anyck BbIMOAHAETCS, KOrAa BPEMS NEPEKIIOYEHUs GPOHTA CUrHana MeXy OnpeaensieMbIMI N0Nb30BaTENEM BEPXHIAM 1 HIX-
HUM YPOBHSIMI HANPSXEHISt KOPOYe, [NIMHHEE, BHYTPY AW 33 NPeAenamn YKa3aHHoro Avanasona; nepenag GpoHTa Moxer
6bITb MONOXUTENbHbIM, OTPULIATENBHBIM WK NH0BLIM
BpEMS NepekoyeHns ot 0 nc go 1000 ¢
3anyck BbIMONHSETCS B Cy4ae HapyLLEHWs BPEMEHM YCTAHOBKI 1 BPEMEHM YAEPXaHUS MEX/Y TaKTOBbIM CUTHANOM W AaHHbI-
MM Ha oObIX [1BYX BXOAHbIX KaHanax; noab30BaTeni MOryT yka3aTb KOHTPOAMPYEMbIA BPEMEHHO HTEPBAN B AvanasoHe ot
-100 ¢ po 100 ¢ oTHOCUTENBHO GPOHTA TAKTOBOTO CUrHaNa AAUTENLHOCTbIO He MeHee 200 nc
3anyck BbINOAHSETCS, Koraa norudeckoe obbeavHenne (M, U-HE, VW, UN-HE) BXOLHbIX KaHAN0B OCTAETCS MCTUHHBIM B Te-
YeHne Nepuosia BDEMEHI KOpoYe, [VIMHHEE, BHYTPY N 32 NPEeAenami YKasaHHoro vanasoHa
3anyck BbIMONHAETCS, Koraa norudeckoe 06beamHenne (M, U-HE, U, UTN-HE) BXoaHbIX KaHaNoB OCTAETCS UCTUHHBIM MpU
nepenaze (NONOXUTENbHOM, OTPULLATENBHOM 1N NI06OM) B OfHOM BbIGPAHHOM KaHane

3anyck no onpesensieMbIM noib3oBaTeNeM 30HaM, HapUCOBaHHbIM Ha 3KpaHe
3axBayeHHble OCLMANOrPaMMbI (BXOAHbIE KaHasbl), pacyeTHble

NCTOYHMK ocuunnorpammbl (BKIOYas OCLMANOrpaMMbl aHanuaa napa-
METPOB 3NEKTPONUTaHMS), CNEKTPaNbHbIE OCLMANOrPaMMb

KON1-BO 30H U Y4acTKOB 10 4 30H no 8 yyacTkoB

HopMmbl y4acTKOB MHOTOYrofbHIKI 13 Makc. 16 Touek

TUNbI Y4aCTKOB [DOMKHO ObITb NEPECEYEHNE, HE JOMKHO ObITb NEPECEYeHus

NIOTUYECKOE COYETAHNE 30H HECKOMBKMX MCTOYHMKOB C NOMO-

LI NOTUYECKNX BbIPAKEHUI

TpebyeTcst nocnefoBaTeNbHblif 3amyck A 30HasbHbIN 3anyck,

TZie NEPBUYHBIM YCNOBNEM A MOXET ObiTb CreaytoLLee: GPOHT,

TAWTY, LINTENbHOCTb, PaHT, OKHO, TaliM-ayT, MHTepBaJl, CKO-

POCTb HAapacTaHns, COCTOSHIE, WabnoH

3anyck no cobbiTnio B nocne Hactynnerns cobuitus A; ycnoBue 3aaepxku nocne cobbius A 3anaetcs imbo BPEMEHHOM UH-

TepBa; Heobs3aTeNbHoe cobbiTie R cOpackiBaeT NoCneaoBaTeNbHOCTb 3anycka B A

MCTOYHIKM 3anycka aHanoroble kaxanbl (o1 C1 1o C8)

GPOHT, MUTY, AAUTENLHOCTb, PAHT, OKHO, TailM-ayT, UHTEP-

BaJl, CKOPOCTb HapacTaHus

GPOHT, MUTY, AAUTENLHOCTb, PAHT, OKHO, TailM-ayT, UHTEP-

BaJl, CKOPOCTb HapacTaHust

CoyeTaHue 30H

COBMECTMMOCTb 3anycka

cobbitne A

cobbitne B

Cucrema 3anycka

cobbitne R
3anyck No nocneaoBaTeNbHON LWKHE JONONHUTENBHO
Bxop 3anycka BXO[IHOM UMNefaHC

MaKC. BXOZHOE HanpsixeHue npn 50 Om

Makc. BxofiHoe Hanpsixerue npu 1 MOm

YPOBEHb 3anycka;
YyBCTBUTENBHOCTD

BXoAHast yactota < 500 Mry
CBSI3b N0 BXOAY

dunbTp 3anycka

pexumbl 3anycka

Bbixoz 3anycka byHKuUnA

BbIXOOHOE HanpaxeHue

IIMTENIbHOCTb UMNYbCa
NONAPHOCTL UMNy/bCa
3afiepxka BbiBoAa

(DPOHT, FANTY, AIUTENbHOCTb, PAHT, OKHO, TaiiM-ayT, UHTep-
BaJ, CKOPOCTb HApacTaHus
CM. CMeLManvanpoBaHHbIE oMLK 3amycka 1 AeKOANPOBAHMS

50 Om (n3m.) unn

1 MOM (vam.) || 11 0D (u3m.)

30 B (nuk.)

300 B (CK3), 400 B (nuk.),

cHuxeHne Ha 20 1B Ha pekagy fo 5 B (CK3) Bbiwe
250 k'y

+5B

300 mB (pa3max) (u3m.)

nepem., noct. (50 Om n 1 MOwm)

BY-noaasnetne (3atyxatme yactot > 50 KIw),
HY-nonasneHue (3atyxanue Yactor< 50 kIwu),
nofiaBneHve Wyma

DPOHT (NONOXUTENbHBIA, OTPULLATENbHBIN UK JI06ON)

MMnynbe reHepupyetcst Ans kaxaoro cbopa AaHHbIX ¢
co6bITHEM.

01 0 B 1o 5 B (HOM.) np1 BLICOKOM UMNEfaHCe;

o1 0 10 2,5 B (Hom.) npn 50 Om

Bbl6MpaeTcs Mexay 16 He 1 50 Mc

AKTVBHBIA HU3KWIA MW aKTUBHBIA BLICOKNIA

3aBWCUT OT HACTPOEK 3anycka

AHanu3 cnekTpa

06uwwe cBeneHmus
Cnextp NCTOYHMKM

napameTpbl HACTPOMKN

MacluTabupoBaHue
Monoca
063opa

nonoca paspetuexns (RBW)
OKHa

TUNbI KPUBbIX

MaKC. CKOpOCTb C60Pa AaHHbIX B peanbHoM MacluTabe
BpEMEHN
Ctpob orpaHnyuBaeT 06nacTb 0TOBPAXEHUS NPU aHanK3e CrekTpa

Cnm1coK NUKOBbIX 3HAYEHMIA
ConocTassieHne.

(DyHKLI,I/IFI aHanunsa crnekTpa no3sonseT npoBoOANUTb A0 4 aHanN30B CUrHaNOB B 4ACTOTHOI 06NaCTH.

kaHanbl 1-8

LieHTpanbHas yactota, nonoca 0630pa YacToTbl, N0A0Ca pas-
pelerus (aBToMaTYeCKas UK pyyHast), No3UUMS W WMPUHA
ctpoba, BepTuKanbHbIA MacluTab, BepTukabHas nosuums
nbmBT, nbB, nbmkB, B (CK3)

ot 1Ty o 1,8 My

(nonoca 063opa / 4) > nonoca paspetuexus > (nonoca
063opa / 6000)

C NAOCKOIA BEPLIMHON, XaHHa, XeMMuHra, brakmana, npsmoy-
ronbHoe, Kaitsepa-beccens, Maycca

HOPMabHBIN, yAEPXaHUe MakCUMyMOB, YAEPXaHNE MUHNMY-
MOB, CpeaHuit

> 40000 ocupnnorpamm/c

Yka3aHHble B CnM1CKe NMKOBbIE 3HAYEHNS Takke 0TobpaxatoTcs Ha Avarpamme, YT0 NO3BONSET YA0OHO NPOBOANTL

5)

BY-xapaktepuctuku

Ha 11Ty

(13mepeHmre cnekTpanbHOI NAOTHOCTA MOLHOCTM NpK

1 TTU npn YyBCTBUTENBHOCTY NO BXOAY

2 MB/nen, YT0 COOTBETCTBYET BXOAHOMY A1anasoHy oCLn-
norpada -30 nbmMBT, ¢ ncnonb3oBaHnem aHann3a cnexkTpa ¢
LieHTpanbHoi YactoToi 1 Mu, nonocoit 063opa 500 K, no-
n0coi paspeLueHns 3 k)

Ha 11Ty

(paccynTaHo Ha OCHOBE YKa3aHHOM BbILLE MAOTHOCTU MOLL-
HOCTW Luyma)

13MEepEeHVe s BXOAHOI Hecywei 1 ML, ¢ ypoBHEM

-3 nbMBT Ha Bxoae ocumnnorpada, ¢ MCnonb3oBaHNeM aHa-
132 CNeKTpa ¢ LeHTpanbHoii Yactotoi 1 MTw, nonocoi 06-
3opa 2 Mrw, nonocoii paspetwenus 400 'y npn +20 MIy, ot
LIEHTPaIbHON YaCTOTbI

ot0Tumo 1.2y

YyBCTBUTENLHOCTL/MAOTHOCT LLyMa

KoadduumeHt wyma

JnHamnyeckuit auanasoH

AGCONOTHAA TOYHOCTb aMMANTYbI

KoHeyHas yacToTa 3aBUCUT OT aHANOro0BOIt NONOCHI NPponyckaHus npubopa.

-160 abmBr (1 ') (13m.)

14 b (n3m.)

106 ab (v3m.)

+1 1B (13m.)
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BY-xapaktepucTuku

CB0GOAHbIN OT rapMOHMK AMHAMUYECKUIA AnanasoH (MCKIo-
yasi rapMOHMKM)

KoahduumMeHT rapMOHUYECKIX NCKaXEHNIA BTOPOI rapMOHMKI

KoapduumeHT rapMOHNYECKNX MCKaXEHWIA TDETbEN
rapMOHVKM

13MepeHve Ans BXOAHON Hecyluel 250 MI'L, ¢ ypoBHeM

-3 nbMBT npu yyBcTBUTENBHOCTY NO BXOAY 50 MB/men, ¢ uc-

noNb30BaHNEM aHanu3a CnekTpa C LieHTpanbHOM 4acToToN 67 nBH (n3m.)
900 Mru, nonocoit 063opa 1,8 ML, NonoCcoit paspeLueHus

300 kI,

n3mMepeHue Ans BXOAHON Hecyluel 250 MIL, ¢ ypoBHeM

-3 nbMBT npw yyBCTBUTENBHOCTM NO BXOAY 50 MB/nen, ¢ uc-

noNb30BaHNEM aHanu3a CnekTpa C LeHTpanbHol 4acToTon -65 abH (13m.)
900 Mru, nonocoit 063opa 1,8 I, nonocoit paspeLueHus

300 Ty

13MepeHve Ans BXOAHON Hecyluel 250 MIL, ¢ ypoBHeM

-3 nbMBT npu yyBcTBUTENBHOCTY NO BXOAY 50 MB/men, ¢ uc-

noNb30BaHNEM aHanu3a CnekTpa ¢ LeHTpanbHOM 4acToToN -49 pbH (13m.)
900 Mru, nonocoit 063opa 1,8 ML, NoAOCOIt paspeLLeHus

300 kI,

U3mepennsa ocumnnorpamMmmbl

ABTOMaTM4ECKIE n3mepexus

KypcopHble namepeHus

amnAnTYAa, BLICOKMIA YPOBEHb, HU3KMIA YPOBEHb, MAKCUMyM,
MUHAMYM, pa3Max, CPeHee 3HayeHme, CpeaHekBaapaTnyHoe
3HaYeHVe, CPeSHeKBaapaTUIeckoe OTKNOHEHNE, NONOXN-
TeNbHbIA BbIGPOC, OTPULLATENbHBIN BLIBPOC, NNOLIALb, BPEMS
HapacTaHus, Bpems cnaga, [MIMTENbHOCTb NONOXMTENbHOTO
VMNYNbCA, [ANTENBHOCTL OTPULIATENBHOMO UMNYNbCA, Nepu-
04, 4aCTOTa, NONOXUTENbHBIA KOIQOULMEHT 3aN0NHEHNS,
3MEPEHIS HA NONYYEHHbIX OCLMNNOrpamMmax (BXOA- OTpULATENbHbINA KO3QOULMEHT 3aNONHEHMS, 3anepxka, Gasa,
Hbl€ KaHasbl), PacyeTHbIX OCLMANOrPaMMaX 11 OMOPHbIX [JVIMTENbHOCTb NAKETHOrO CUrHana, KOAMYECTBO UMMNYNbCOB,
ocupanorpammax KONNYECTBO (POHTOB, NOCNELOBATENLHOCTb UMMNYNBCOB, NO-
NIOXUTENbHOE NEPEKMIOYEHNE, OTPULATENBHOE NEPEKIOYEHNE,
nnowadb LMK, CpeaHee 3Hadenme Lnkna, cpefHeksaapa-
TUYHOE 3HAYEHINe LMKNa, CPEAHEKBAAPATUYECKOE OTKIOHEHNE
LMKNa, YCTaHOBKA, YAEpXaHne, Bpems YCTaHOBKW/YAEPXaHWS,
COOTHOLLIEHWE YCTAHOBKI/YAEPXaHWS, YBENNYEHNE CKOPOCTH
HapacTaHus, yMeHbLUEHIE CKOPOCTI HapacTaHus, 3afepxka
[0 3anycka
OrpaHny1BaeT 0ToBpaxaemyio 061acTb, OLEHMBAEMYIO NPy
aBTOMATUYECKUX N3MEPEHMSX
HacTpanBaemble NoNb30BaTENEM BEPTUKANIbHBIE YDOBHN 3afa-
10T ONOPHbIE CTPYKTYPbI 15t aBTOMATUYECKMX M3MEPEHNIA
0TO6PaXEHNE MAKCUMYMa, MUHUMYMa, CPELHETO 3HAYEHMS,

cTpob

OMOPHbIE YPOBHMU

cTaTneTuka CTaHAAPTHOTO OTKNOHEHNS 1 CHETYINKA M3MEPEHNI 1St Kax-
[0r0 @BTOMATU4ECKOro M3MepeHus
KONNYECTBO aKTUBHbIX N3MEPEHNIA 24

10 YeTbipex HabopoB KYPCOPOB Ha 3KpaHe, kaxablit HABoP
COAEPXNT [1Ba FOPU30OHTASTbHbIX 11 1BA BEPTUKASbHbIX KypCOpa
nony4eHHble ocuunnorpaMmmbl (BXOﬂHbIe KaHaJ‘IhI), pacyeTHble
OCLMANOrPaMMbI, ONOPHBIE OCLMANOrpammbl, XY-AuarpaMmbl
BEPTUKASIbHbIE N3MEPEHNS], TOPU3OHTASTbHBIE N3MEPEHNS MK
o6a Buaa;

BepTUKaNbHble KYPCOPbI YCTaHABANBAIOTCA BPYYHYIO UiV Npu-
BA3bIBAIOTCA K OCLMAIOrpamme

JI0CTYNHbIE KYPCOpbI

KOHEYHbIe ocuunnorpaMmbl

PexvMbl paboTbl

Matematunyeckue onepauun H unjaorpammammn

061wme dyHKumMM

®yHKUMN
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KONMYECTBO MaTemMaTuiyeckux Gopmyn 1o 8
KONMYECTBO OMOPHBIX OCLMANOMPAMM o8
KkaHanbl 0T 1 10 8, pacyeTHble ocuunnorpammel ot 1 0 8,

NCTOYHMKM
OnopHble ocumnnorpammbl ot 1 40 8
CNOXEHWE, BblYUTaHNE, YMHOXEHWE, leNeHIe, MOaynb, KBa-
[ipar, KBaapaTHbIii KOPEHb, MHTErpUpOBaHue, AnddepeHum-

oneparopb pOBaHmeLuechqubm norapudm, HatypanbHblit forapudm,
[NBOWYHbIA norapudm, obpallenue, MHBepTMPOBaHIe, GubTP
HUXHUX 4acToT, GUALTP BEPXHWX YaCTOT, Nepemaciutabupo-
BaHue (a*x+h)

dUbTPBI ®HY, ®BY

TMnbl GUALTPOB ["aycca, npsMoyronbHbli

a0 orpaHny1BaeT 06nacTb OTOOPAXEHNS ISl PACYETHBIX
0CLMANOrpamMm

Liudposoi1 BonsTMETP

MorpelwHocTs OTHOCUTENBHO HAaCTPOEK KaHana MCTOYHNKA BONbTMETPA
N3mepeHus nocr. Tok, CK3 nocr. Toka, CK3 nepem. Toka
McTOuHMKM MXO 54 C1,C2,C3,C4

MXO 58 C1, C2, C3, C4, C5, C6, C7, C8
Konnyectso namepennii no4
PaspeLuetue 10 6 pa3psnos
LnpuHbl nonocel; 10 20 Ml

XapakTepucTuku 0T06pa)Ke|-|m|

Tunbl grarpamMm Yt, MacwrabupoBaHue, CnekTp

06nacTb 0TOBPAXEHNS MOXHO Pa3AENnTb Ha OTAENbHbIE 061aCTU AMarpamMm nyTeM NepeTackmBaHus 3Ha4K0B CUrHanOoB.
Kaxgas o6nactb avarpammbl MOXET COAEPXaThb Ni060e KoNMYeCTBO CUrHanoB. uarpammbl MOXHO pacnonaratb Apyr Haj,
APYrom 1 no3zHee 06pallatbesl K HUM Yepes AuHamuyeckie Bknaaky (Bknagka 11 T. 4.)

Kaxpgas akTueHasi ocumnnorpamma 0603Ha4aeTcs 3HaYKOM CUrHana Ha naHenm curianos. Ha aHauke curHana otobpaxarotcs
NHOMBUAYaNbHbIE BEPTVKANbHBIE HACTPONKN W HACTPOIIKM COOPa AaHHBIX.

BbICTPbI AOCTYN K OCHOBHBIM MHCTPYMEHTaM; NpsiMasi HACTPOIAKa OCHOBHbIX NAPaMETPOB G MOMOLLbIO MPOCTOrO MEHIO 1 [10-
cTyn k 605ee noapo6HLIM NapaMeTpam B raBHOM MeHI0. COAePXMMOE NaHenn MHCTPYMEHTOB ONPELENETCs NoMb30BaTENEM.

KoHdurypauus akpana (packnagka 0CLUaIorpaMmbl)

nl/lKTOI'paMMbI CurHanos

MaHenb MHCTPYMEHTOB

BepxHee MeHIo OToBpaxeHue HaCTPOEK 3anycka, passepTkv 1 c6opa AaHHbIX; GbICTPbIFA JOCTYN K 3TUM HACTPOMKaM.

naBHoe MeHio [JlocTyn ko BCeM HacTpoiikam nprnbopa ¢ MOMOLLbI0 KOMNAKTHOTO MEHIO.

Mertku oceit Ha ocsx X 1Y ykasbiaioTCcs 3Ha4eHUs n GU3NYecKne eanHNLbI U3MEPEHMS.

MeTka amarpammbl [lng kaxzaoit avarpammbl Moab30BaTeNb MOXET BBOAUTb UHAMBIAYANbHOE ONMUCATENbHOE 0603HAYEHME.

Maket amarpammbl CeTky, nepekpecTue, 0603Ha4eHNs 0ceil 1 0603HaYEHNE ArarpaMmbl MOXHO BKIHOYATL 1 BbIKMIOYATb NO OTAENBHOCTY.

MocnecseyeHne o1 50 Mc 10 50 ¢ nnn GeckoHeyHo

Macura6 Mo BepTUKaNN 1 ropu3oHTany; MHTepdEiic CEHCOPHOrO KpaHa YNpoLLAET N3MEHEHNE pa3Mepa U NepeTackuBaHne B OkHe
MacLuTabupoBanms

LiBeta curHanos (koAMpOBaHWe OCLMANOrpamMm) npeycTaHOBNEHHbIE UK onpeaensiemble noab3osareNnem TabNMLbI LIBETOB [y1sl NOCNECBEYEHIS Ha 9KpaHe

ApXI/IBHaﬂ N CerMmeHTupoBaHHas NamMATb

nybuHa namstm aBTOMaTNyeCkas aBTOMaTNYeckas HacTpoika pa3mepa CermMeHTa 1 4acToTbl ANCKPETU3aLMM
oysHas onpezensiemas nofib3oBarenemM HacTpoika pa3mepa CerMeHTa 1 4acToTbl
AVCKpeTU3aLmmn
CermeHtauusi namsti byHKUNS CermeHTbl mamsTin st c6opa faHHbIX
KOIMYECTBO CETMEHTOB IUIMHa 3anncu cermMeHTbI® (mMakc.)
1 TbIC. OTCYETOB 1048575
2 TbIC. OTCYETOB 524287
5 ThIC. OTCYETOB 262143
10 ThIC. OTCYETOB 131071
20 TbiC. OTCYETOB 65535
50 TbiC. OTCYETOB 32767
100 Tbic. OTCYETOB 16383
200 ThiC. OTCYETOB 9361
500 TbiC. OTCYETOB 4095
1 MAH 0TCYeTOB 2113
2 MJH OTCYETOB 1056
5 MIH 0TC4eTOB 427
10 MnH oTCYeTOB 213
20 MAH OTCYETOB 106
50 MnH OTCYETOB 41
100 mMnH oTCYeTOB 20

200 MnH 0TCYETOB
500 MAH oTCYETOB
1 MApg, 0TCYETOB 1
CermeHTaums JOCTyMHa ANs BCEX aHaNoroBbIX 11 IOMMYECKIX KaHaioB, AEKOAMPOBaHNS MPOTOKOOB 1 aHanu3a CrekTpa.

HenpepbIBHas 3aNuCh OCUMANOrPAMM B NamsTb COBPaHHbIX AaHHbIX 63 NPepbIBaHNS HA BU3yann3aLuio; BpeMs NpocTost Mex-

Pexum 6bICTpoi cermeHTaumn
[y NocnesoBaTeNbHLIMM onepaumami c6opa AaHHbIx, M. Cuctema c6opa aHHbIX

o C onuveii namsTn R&S®MX05-B110. MakcumanbHoe KONMYECTBO CErMEHTOB 3aBUCHT OT KONMYECTBA aKTUBHbIX KaHANOB U GUTOBOrO Pa3peLleHns CoBPaHHbIX AaHHbIX, T. €. 0T HACTPOEK CUCTEMbI CO0pa AaH-
HbIX, TAKMX KaK PEXUM NPOPEXMUBaHNS, apudMETUYECKINe ONepaLmm n PEXIM BbICOKOM YeTkocTy (HD). MakcumanbHoe KonmyecTso cermenTos 6e3 onumun namstn R&S®MX05-B110 orpaxnyeno o 10 000.
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ApquHaq U CerMeHTUpoBaHHasa NamMsATb

Pexum apxvsa

OyHKUMS

Pexum apxvBa Bceraa BKOYeH 1 06ecneynBaeT 40CTyn K cobpaHHbIM paHee Bbl-
6opkam B CErMEHTUPOBAHHOM NamsTy.
paspeLLeHne MeTKN BPEMEHM 1 HC

BOCMpoOn3BeaeHne 3anmcaHHblX OCLMNNOorpamMmm; BOSMOXHO NOBTOPEHME; HacTpan-

BOCMPOU3BEAEHNE apxmBa

BaeMasi CKOPOCTb; PYYHON MEPEXOA K CreayloLLeMy UK NPeabIAYLLIEMY CErMEHTY;

BBO/, HOMEPA CermeHTa
HanoXeHWe BCEX CErMEHTOB, YCPEAHEHINE BCEX CErMEHTOB, OrnbatoLLas Bcex

onuun aHannsa

CEerMeHToB

[lncTaHUMOHHOE ynpaBneHne

A13bIkun

Bxopbl 1 BbIXObI

BeO-uHTEpdEiiC
VNC
SCPI

WebDAV

[NOCTYNHbIE A3bIKK N0Nb30BATENLCKOrO NHTEPdEIica

CUCTEMa MHTEPAKTUBHON CpaBky B npubope

MONHOE YNPaBAEHNE CEHCOPHBIM SKPAHOM, knasuiuamu u no-
BOPOTHBIM perynsTopom npubopa B okHe Be6-6pay3epa
ynpasseHne NpubopoM Yepes BUPTYaslbHYIO CETb
CTaHOAPTHbI MHTEpdEIC NporpaMmmupoBaHmus nprubopa ye-
pes VISA

noagepxka npotokona WebDAV (CoBMECTHOE pefiakTMpoBa-
Hue daitnos 1 ynpasnenne daitnamm Ha yaaneHHbIx Be6-cep-
Bepax), KoTopblii 06ecneynBaeT 3allMLLEHHbI 10CTYN Yepes
MPOKCK-CEPBEP NPUNOXEHNS

QHIMIACKMIA, HEMELKWIA, GPaHLY3CKMIA, YNPOLLEHHbIA KuTaii-
CKMIA, TDAAMUMOHHbIA KUTACKUIA, SMOHCKIIA, PYCCKMIA, MCNaH-
CKMIA, UTANbSHCKNIA, NOPTYranbCKIiA, KOPEMCKMIA, YELLCKIIA,
NoNbCKMiA

AHINACKMIA

MepenHsasa naHenb
Bxoabl kaHanos

Bxop 3anycka

Bbixoapl reHepaTopa CurHanos
(Tpebyetcsa onuns R&S®MX05-B6)

Bxozibl LindpoBbIX KaHanoB

Bbixoa komneHcaumn I'IpO6HVIKa

USB-untepdeiicel
3apHss naHenb
Bbixog 3anycka
Wntepdelic USB
OnopHblit BXOA,

ITaNOHHbIN BbIXOA

THE370 ANs 3aLWTbI OT Kpaxm
Kpennenune VESA

paBas cTopoHa
[He3no 3asemnenns
USB-nHTepdeiicsl

CeTeBoit nHtepoeiic (LAN)

WHTepdelic BHeWHero MoHuTopa

nHTepdeiic NPo6HUKOB

nHTEpdENc NPOBHUKOB

D15-D8, D7-D0
dopma curHana

vacrtora

pasbem
nMneaaxc
BXOfIHas yacToTa

YYBCTBUTENIbHOCTb

pasbem
nmnesaHe

BbIXOZIHOM CUrHan

¢ nomoLupto apantepa R&S®MX05-27 VESA

BNC; nogpo6Hee cm. Cuctema BepTUKanbHOrO OTKNOHEHMS
aBTOMATNYECKOE 0BHAPYXEHME NACCUBHBIX NPOBHNKOB, UH-
Tepdeiic akTeHbIx NPo6HUKOB Rohde & Schwarz

BNC; noapo6Hee cM. cuctemy 3anycka

aBTOMATNYECKOE 0OHAPYXEHIe NACCHBHbIX NPOGHNKOB
BNC; nogpo6Hee cm. R&S®MX05-B6, reHepatop curia-
108, ;MOHCTPALMOHHbIE HAKOHEYHVKM 1 3a3eMASIOLLNIA
HaKOHEYHMK

nHTepdeNic ang nornyeckoro npobuka R&S®RT-ZL04
npaMoyronbHuk, V, = 0B, Vi = 3.3B

amnautyaa 3,3 B (pasmax) + 5% (13m.)

1kl = 1% (n3m.)

3 nopra USB 3.1 Gen 1, wrekep Tuna A

BNC; nogpo6Hee cM. cuctemy 3anycka
1 nopr USB 3.1 Gen 1, wrekep Tuna B
BNC

50 Om (HoM.)

10 My (£20 yHm)

> -10 pbmBT npn 50 Owm,

< 10 nbMmBT npm 10 MTTy

BNC

50 Om (Hom.)

10 MTu (yka3blBaeTCs C TOYHOCTBIO BPEMEHHO pa3BepTki),
8 nbMmBT (HoMm.)

N9 CTaHAAPTHOrO 3amka KeHCHHIToHa

KpenexHblit uHtepdeiic coBmectum ¢ VESA,
pa3mep kpennenns 100 x 100 mm,
cornacHo FDMI MIS-D, Bec o 14 kr ¢ BuHTamu M4x10

NOAKMIOYEHHE K 3eMne
2 nopta USB 3.1 Gen 1, wrekep na A
pasbem RJ-45,

noaaepxka 10/100/1000BASE-T

HDMI 2.0 n DisplayPort++ 1.3,

BbIXOZ Avcnnes ocuvnnorpada

TepmuHbl HDMI 1 HDMI High-Definition Multimedia Interface, a Takxe norotun HDMI aBAS0TCS TOBAPHbIMU 3HAKaMI UM 3apErucTPUPOBaHHbIMYM TOBapHBIMI 3Hakamu komnarun HDMI Licensing LLC B CLUA 1

ApYrux cTpaxax.

a6

0O0wue ceepeHns

OtoGpaxeHue

Temnepartypa
[lnana3oH Temneparyp

YCTOMYMBOCTb K MOTOLHBIM BO3AENCTBUAM

BeicoTa

Pabora

XpaHeHue/TpaHcnopTMpoBKa
MexaHuyeckoe ConpoTuBaEHNE

Bubpauus

YnapHoe Bo3aencTame

OnekTpomarHutHas copmectumoctb (AMC)

BY-n3ny4eHns

TomexoyCcTonuMBOCTb

Ceptudukartol
Mexkanu6poBoYHbIii MHTEpBan
AnekTponutanue

luTaHe OT CET NepeMEHHOro Toka

Motpebnsemast MOLHOCTb

besonacHocTb

MexaHunyeckue xapakTepucTukm
[abapuTbl

Macca

BbicoTa MOHTaxa B CTOVKY

™mn

paspeLeHme

[vana3oH pabouux Temneparyp
[ManasoH Temneparyp XpaHeHus

BNlaXHOe Tenno

CUHyconaanbHas

cnyyaiHas

PEXMM OXMAAHNS
BCE KaHabl BKJ1., 6€3 NPOGHMKOB
MaKc.

WxBxT
6e3 onumit, HOMIHaNbHOE 3HayeHe
C MOMOLLbI0 MOHTaXHOr0 KomnnekTa R&S®ZZA-MX05

7 Kputepuit ucneitannii — otobpaxaemblilt ypoBeHb Wyma B npefenax £1 fen Ans 4yBCTBUTENbHOCTH NO BXOAY 5 MB/nen.

useTHON 15,6-proimoBbIit XK-ancnneit TFT ¢ eMKOCTHbIM
CEHCOPHBIM 3KPaHOM
1920 x 1080 nukceneii (Full HD)

ot 0°C po +50°C

o1 -40°C po +70°C

cornacto MIL-PRF-28800F, pasnen 4.5.5.1.1.1, knacc 3,
pabota npu Temneparype +45°C

+25°C/+50°C npu UMKANYECKO OTHOCUTENBHON BAAXHOCTU
85 %,

cornacto |EC 60068-2-30

10 3000 m (Hag ypoBHEM MOPS)
10 4 600 m (Hag ypoBHEM Mopst)

ot 5 'y go 150 I, makc. 1,8 g npn 55 ly;

0,5 g ot 55 ru o 150 Ty,

cornacto EN 60068-2-6

Or10 0055y,

cornacto MIL-PRF-28800F, pasmen 4.5.5.3.2, knacc 3
o1 8 ', no 500 Iy, yckoperme: 1,2 g (CK3),

cornacHo EN 60068-2-64

ot 5 Ty, go 500 I, yckoperme: 2,058 g (CK3),
cornacHo MIL-PRF-28800F, pasnen 4.5.5.3.1, knacc 3
yaapHblit cnektp 40 g,

cornacHo MIL-STD-810G, metog 516.6, npouesnypa |
YHKUMOHaNbHbIA yaap 30 g, NONYCUHYC, AAUTENLHOCTb
11 mc, cornacHo MIL-PRF-28800F, pasaen 4.5.5.4.1

cornacto CISPR 11/EN 55011 rpynna 1, knacc A (fns akpa-
HUPOBAHHbIX MCTbITATENbHBIX YCTAHOBOK); NPNGOP COOTBET-
CcTBYeT TpeBOBaHIAM N0 YPOBHIO U3NY4EHUIA COTNACHO CTaH-
napram EN55011, EN61326-1 n EN61326-2-1 knacc A,
N03TOMY OH NPUTOAEH AN MPUMEHEHNS B NPOMBILLAEHHBIX
YCNOBUSIX

cornacto [EC/EN 61326-1, Tabnuua 2, Tpe60BaHms K ncnbita-
HUMIO Ha YCTOMYMBOCTb B MPOU3BOACTBEHHOI cpeze "

VDE, (CS,, KC

1ropn

AUS’

ot 100 go 240 B + 10% npu

o1 50 20 60 'y m 400 'y, = 5%,

makc. ot 4 Ao 2,5 A,

cornacHo MIL-PRF 28800F, pasnen 3.5

1,6 BT

180 BT (Tvn.)

360 Br

cornacHo [EC61010-1, [EC61010-2-030,
CAN/CSA-C22.2 N2 61010-1,

UL 61010-1, CAN/CSA C22.2 N2 61010-2-030

445 mm x 314 Mm % 153 mm

9,0 kr
8 HU
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NWHOOPMALUG OJ19 SAKASA

BricokoBonbTHbIE NPOGHMKN: AnddepeHLmanbHble

200 MTu, 250:1/25:1, 5 MOwm, 750 B (nuk.), 300 B CAT Ill, uutepdeiic npobrukos Rohde & Schwarz R&S®RT-ZHDO7 1800.2307.02
0603HaveHue Kop 3akasa N

100 MTy, 500:1/50:1, 10 MOwm, 1500 B (nu.), 1000 B CAT Ill, nHtepdeiic npobHukos Rohde & Schwarz R&S®RT-ZHD15 1800.2107.02

Cepusa MXO0 5, 6a3oBbie Mogenu

200 Mrw, 500:1/50:1, 10 MOm, 1500 B (nuk.), 1000 B CAT Ill, uatepdeiic npo6Hukos Rohde & Schwarz R&S®RT-ZHD16 1800.2207.02
Ocumnnorpad, 350 M, 4 kaHana MXO 54 1802.1008K04

100 Mru, 1000:1/100:1, 40 MOwm, 6000 B (nuk.), 1000 B CAT Ill, nHtepdeiic npobHukos Rohde & Schwarz R&S®RT-ZHD60 1800.2007.02
Ocumnnorpadel, 100 M, 8 kaHana MXO 58 1802.1008K08

- - - TokoBble NPOBHUKM

ba30Bbiii 610K (BKIH0YAS CTAHAAPTHbIE NPUHAZANEXHOCTY: naccuBHblii npo6HuK (10:1) 700 ML Ha kaHan, CymKka fns NPUHAANEXHOCTEl, KpaTkoe PyKOBOACTBO MO SKCMyaTaumi, kabenb
nuTaHws) 20 kT, nocr./nepem. Tok, 0,01 B/A 1 0,001 B/A, 200 A n £2000 A, BNC-untepdeiic R&S®RT-ZC02 1333.0850.02
BbiGepuTte BapuaHT pacLuMpeHus noaockl nponyckaHus 100 kTu, noct./nepem. Tok, 0,1 B/A, 30 A, BNC-nHtepdelic R&S®RT-ZC03 1333.0844.02
Pacwmperue nonocsl nponyckanus MXO 54 o 500 Mry, R&S®MX05-B245 1802.0676.02 2 Mru, noct./nepem. Tok, 0,01 B/A, 500 A (CK3), ntepdeiic npobrukos Rohde & Schwarz R&S®RT-ZC05B 1409.8204.02
Paciumpenme nonocsl nponyckanns MXO 54 1o 1 1Ty R&S®MX05-B2410 1802.0682.02 10 Mr, nocr./nepewm. Tok, 0,01 B/A, 150 A (CK3), BNC-nhTepdeiic R&S®RT-2C10 1409.7750K02
PacwvpeHue nonocs! nponyckanus MXO 54 o 2 My, R&S®MX05-B2420 1802.0699.02 10 Mru, noct./nepem. Tok, 0,01 B/A, 150 A (CK3), nitepdeiic npobHukos Rohde & Schwarz R&S®RT-ZC10B 1409.8210.02
PaciumpeHme nonocsl nponyckaxus MXO 58 fo 200 My R&S®MX05-B282 1802.0701.02 50 M, noct./nepem. Tok, 0,1 B/A, 30 A (CK3), nhtepdeiic npobHmkos Rohde & Schwarz R&S®RT-ZC15B 1409.8227.02
PacumpeHve nonocsl npomyckaxs MXO 58 #o 350 Mr R&S®MX05-B283 1802.0718.02 100 Mrw, noct./nepem. Tok, 0,1 B/A, 30 A (CK3), BNC-untepdeiic R&S®RT-2C20 1409.7766K02
PacLuupetve nonockl nponyckaxus MXO 58 o 500 Mry R&S®MX05-B285 1802.0724.02 100 Mru, noct./nepem. Tok, 0,1 B/A, 30 A (CK3), nitepdeiic npobrukos Rohde & Schwarz R&S®RT-ZC20B 1409.8233.02
Pacumpetme nonocs! nponyckanng MXO 58 1o 1 Ty R&S®MX05-B2810 1802.0730.02 120 Mrw, nocr./nepem. Tok, 1 B/A, 5 A (CK3), BNC-uttepdeiic R&SRT-ZC30 1409.7772K02
Pacumpetne nonocsl nponyckanua MXO 58 1o 2 My R&S®MX05-B2820 1802.0747.02 OMC-npobHUK 6nnXHEro nons
BbiGepute onuumn Komnnekt npoGHMKOB 15 n3MepeHns 3NeKTpOMarHTHOro nons B Gamxteli 3oke, ot 30 M ao 3 My, R&S®HZ-15 1147.2736.02
Onums cMetwaHHbIx curHanos ans cepun MXO 5 ¢ 16 undposbiMm kaHanaMm R&S®MX05-B1 1802.0660.02 Jornyeckmii npo6Hmk "
TeHepaTop CUrHanoB NPOM3BONLHON GopMbl 100 MTL, 2 aHaNOroBbIX KaHana R&S®MX05-B6 1802.0753.02 Jlorwyeckuit npoGuk 400 My, 8 kaxanos R&S®RT-ZL04 1333.0721.02
JlononHuTenbHelin M.2 SSD R&S®MX05-B19 1803.0205.02 MpuHagnexuoctn s npobHMKOB
1 MAP, OTCYETOB C ONLYEN NaMSTH R&S®MX05-B110 1803.0211.02 Ha6op npuHagnexHocTeil Ans naccusHoro npobhuka R&S®RT-ZP11 (HakoHeyHMK Npo6HUKa 2,5 MM) R&S®RT-ZA1 1409.7566.00
AHanu3 napameTpoB NEKTPONUTAHNS R&S®MX05-K31 1802.0799.02 McTouHmk nutanns ans npobHukos R&S®RT-2C10/-2C20/-ZC30 R&S®RT-ZA13 1409.7789.02
AHANIM3 YACTOTHbIX XapaKTEpUCTUK R&SCMX05-K36 1802.1943.02 Egzusgﬁngg;%?g 10:1, 2,0 [T, 1,3 n®, 60 B noc. Toka, 42,4 B nepem. Toka (nwk.), 4nA NpoGHUKOB R&SCRT-ZA15 1410.4744.02
3anyck 1 1eKoaMPOBaHIIe HN3KOCKOPOCTHbIX NocneaoBatenbHbIX Wi (12C/SPl/QuadSPI/UART/RS-232/RS-422/RS-485) R&S®MX05-K510 1802.1243.02

CymKa s norudeckix npobHNKOB R&S®RT-ZA19 1335.7875.02
3anyck 1 iekoanpoBaxme aBToMoOubHbIX nocneaosatenbHblx Wi (CAN/CAN FD/CAN XL/LIN) R&S®MX05-K520 1802.1920.02

Mnata koppeKLm 1 kannbpoBKN CUNOBbIX M3MEPEHUIA R&S®RT-ZF20 1800.0004.02
3anyck 1 1ekoAMpoBaHNe NPOTOKONOB AN aBUAKOCMUYECKOi npomblneHHocT (ARINC 429, MIL-STD-1553) R&S®MX05-K530 1802.1266.02 - = = =

TpexmepHbilii NO3NLMOHEP C LEHTPAbHOM HAXIMHON Py4KOM Ans yao0cTBa dukcauum 1 No3NLMOHUPOBAHNS MPOGHIKOB o
3anyck 1 IEKOMPOBAaHME HI3KOCKOPOCTHbIX NPoToK0s108 MIPI (SPMI) R&S®MX05-K550 1802.1282.02 (unpura wHTepsana; 200 M, 06acTb 3axvma; 15 vm) R&SCRT-ZAP 1326.3641.02
3anyck 1 fiekovpoBatue npoTokonos asToMobunsHoro Ethernet (10BASE-T1S, 100BASE-T1) R&S®MX05-K560 1802.1250.02 JIBYHOXHBI NO3MLMOHED NPOBHHUKA R&S®RT-ZA29 1801.4803.02
KoMnAekT NpunoxeHuid, COCTOUT U3 CNeayHOLLNX ONLMA: Bbi6

R&S®MX05-PK1 1803.0257.02 bloepuTe A0NO0JIHUTEJIbHbIE NPUHALJEXHOCTU

R&S®MX05-B6, R&S®MX05-K31, R&S®MX05-K36, R&S®MX05-K510, R&S®MX05-K520

Habop ans moxTaxa ocuunnorpados MXO 5 B cToiiky BeicoToit 8 HU R&S®ZZA-MX05 1802.3181.02
BuiGepute foN0AHMTENbHBIE NPOBHUKN

TNepenHsi Kpbiluka R&S®MX05-Z1 1803.0240.02
HecummeTpuyHble NAacCMBHbIE NPOGHNKM 3

Msirkuit yexon (LU x B x T: 550 x 300 x 340 mm) R&S®MX05-Z3 1803.0228.02
700 MTy, 10 MOw, 10:1, 400 B, 9,5 n®, 2,5 Mm R&S®RT-ZP11 1803.0005.02

TpaHcnopTHlii keiic (LU x B x T 613 x 478 x 337 mm) R&S®MX05-24 1803.0234.02
500 Mru, 10 MOw, 10:1, 400 B, 9,5 n®, 2,5 Mm R&S®RT-ZP10 1409.7550.00

Apanrep VESA R&S®MX05-27 1803.0457.02
500 Mru, 10 MOw, 10:1, 300 B, 10 n®, 5 Mm R&S®RT-ZP05S 1333.2401.02 ;

BbiGop Kpennexunii NpOMBILLIEHHOMO CTaHaapTa CornacHo

38 MTuy, 1 MOm, 1:1, 55 B, 39 n, 2,5 M R&SCRT-ZP1X 1333.1370.02 Kpennetve VESA (coBMeCTUMOCTb CO CTaHaapTHbIM kpennexrem 100 x 100 mu) FDMI MIS-D, Bec 10 14 K ¢ suiami Mdx10
AKTUBHbIE LUINPOKONONOCHbIE HpOﬁHMKMI HeCMMMETPUYHbIe
1,0 IMu, aktnsHblii, 1 MOM, uHTepdeiic npobHukoB Rohde & Schwarz R&S®RT-ZS10E 1418.7007.02
1,0 Iu, aktneHbliA, 1 MOM, R&S®ProbeMeter, MukpokHonka, HTepdeiic npobHukos Rohde & Schwarz R&S®RT-ZS10 1410.4080.02
1,5 Iu, aktusHblid, 1 MOM, R&S®ProbeMeter, MukpokHonka, HTepdeiic npo6Hukos Rohde & Schwarz R&S®RT-2520 1410.3502.02

AKTUBHbIE LUIMPOKONONOCHBIE NPOOHMKN: AnddepeHunanbHblie
1,0 Mu, akTnBHbIi, auddepeHunanshblii, 1 MOm, R&S®ProbeMeter, MUkpokHONKa, BKItOYas BHEWHWIA atteHioaTop 10:1,

. Bbl B HAAEXHbIX PYKAX
1 MOwm, 60 B nocr. Toka, 42,4 B nepem. Toka (nuku), nitepdeitc npoGHika Rohde & Schwarz il RN kIRl

1,5 u, akTuBHbIl, auddepeHunanshblii, 1 MOm, R&S®ProbeMeter, MukpokHonka, nitepdeiic npobHnkos Rohde &Schwarz  R&S®RT-ZD20 1410.4409.02 NPOTPAMMbI CEPBUCHOIO Mo 3ANPOCY

MopaynbHble WMPOKONONOCHbIE NPOBHUKK OBCJYXXBAHUS
gﬂe(ifml; yeunutenst npobHuka, 1,5 M, 10:1 nan 2:1, 400 kKOM (anddepeHumranbHblii pexim), 200 KOM (HECUMMETPUYHBIi R&SCRT-ZM15 1800.4700.02 KaﬂM6pOBKa Han 01, 10 NATU net Onnata 3a KaXAyIo Kanm6p03|<y
Mopnynb yeunutens npo6Huka, 3 Tu, 10:1 uam 2:1, 400 kOm (anddepeHumansHbiii pexum), 200 KOM (HECUMMETPUYHBIN .
" RES®RT-ZM30 1419.3005.02 FapaHTUs 1 PEMOHT Ha nepwop o nsv net ! PeMOHT N0 CTaHaapTHOI LigHe
HPOGHMK LUNH NUTaHKS ") Y1066l BbIGPATL BONEE ANUTENbHBIN CPOK, CBSIXMTECH C 0dUcom npoaax Rohde & Schwarz.
2,0 MM, 1:1, 50 kOm, +0,85 B, cmellgrue +60 B, nHtepdeiic npobHnkoB Rohde & Schwarz R&S®RT-ZPR20 1800.5006.02
BbICOKOBONIbTHBIE NPOOHUKM: NACCUBHbIE Miero R&SCInst i
nardopma R&S®InstrumentManager ynpoLuaeT perucTpaumio u

. ©RT-
250 Mr, 100:1, 100 MOw, 850 B, 6,5 n® UL LR EA ynpasneHue npubopamu. OHa NO3BONSET NAAHMPOBATb AaTb
400 MTy, 100:1, 50 MOwm, 1000 B, 7,5 n® R&S®RT-ZH10 1409.7720.02 KaMGPOBKY 11 3aKa3bIBATb OMPELENEHHbIE CEPBHUCHI.
400 MTy, 1000:1, 50 MOwm, 1000 B, 7,5 n® R&S®RT-ZH11 1409.7737.02

U Onums cmewanHblx curianos R&S®MX05-B1 copepxuT aBa norudeckux npobruka R&S®RT-ZL04.
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http://www.rohde-schwarz.com/service-support/service/overview/service-overview_229461.html

CepBucHOe 06cnyxuBaHue
B Rohde & Schwarz
Bbl — B HapeXHbIX pykax!

» [lo Bcemy mMupy

» Ha mecte 1 m4Ho

» VHavBuayanbHo 1 rnbko

» C 6eCKOMNPOMUCCHBIM KA4ECTBOM
» Ha pnutenbHyio nepcnextey

Rohde & Schwarz

TexHonoruyeckas rpynna komnasuii Rohde & Schwarz aBnseTcs 0gHUM
13 NNAEPOB B fieie Co3AaHNs bonee 6e30MacHoro 1 NOAKNIYEHHO-

ro Mupa Gnarofaps CBOMM NEPeoBbIM PELIEHNSM B CHEPE KOHTPOSb-
HO-WN3MEePUTENLHOTO 060PYA0BAHNS, TEXHONOMNYECKUX CUCTEM, a Takxe
ceteil n knbepbesonacHocT. OcHoBaHHas 6onee 90 neT Hasag rpynna
KOMMNaHWit — HaAeXHbIii NapTHep AN 3aKa34nKOB 13 MPOMBILLEHHOMO 1
roCyaapCTBEHHOMO CEKTOpa N0 BCeMy Mupy. ITa HeE3aBucHUMas komna-
Hus, WTab-kBapTMpa KOTOPOIA HaxoauTcst B MioHxeHe (Fepmanus), ume-
€T LWIMPOKYI TOPrOBO-CEPBICHYO CETb W NpeacTaBneHa bonee yem B 70
CTpaHax.

www.rohde-schwarz.com

PecypcocOeperaiowye MeToabl NPOEKTUPOBaHUS

» Okonornyeckas 6€30MacHOCTb 1 3KONOMUYECKNA CReq

» OHeproadGEeKTUBHOCTb U HU3KWIA YPOBEHb BLIOPOCOB

» [lonruid cpok cayxObl 1 ONTUMU3UPOBAHHbIE MPOM3BOACTBEHHbBIE
pacxol

Certified Quality Management Certified Environmental Management

1S0 9001 1SO 14001

Tpenunru Rohde & Schwarz
www.training.rohde-schwarz.com

Cnyx6a nopnepxku Rohde & Schwarz
www.rohde-schwarz.com/support

R&S® siBngeTca 3aperncTpupoBaHHbiM TOProsbiM 3HakoM komnaxuu Rohde & Schwarz
(DMDMQHHbIe Ha3BaHWs ABNAOTCSH TOPrOBbIMW 3HAKaMK UX BnaenbLeB
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