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Lndposon
3anoOMUHaKLWNN

ocunnnorpad
R&AS®RTM

KpaTKoe onucaHme

Yn06CTBO 1CNOb30BaHNA U ObICTPbIE 1 HAZEXHbIE
pe3y/bTaTbl U3MEPEHNIA — 3T0 TO, YTO NOJTyYatoT
nomnb30BaTeNu ¢ HacTobHbIM ocumnnorpacom R&S®RTM.
[oka ocTanbHble ocumnnorpadsl eLe 3arpyxarTca, npubop
R&S®RTM yxxe oTobpaxaeT curHabl, KOTOPbIE Ha Apyrux
npubopax TePAKOTCA B LLYMaX, a Takxe obpabaTtbiBaeT
pesynbTathl M3MepeHnA. Tenepb Noib30BaTeNy MoryT
paboTaTh cpa3sy C AByMA 3KpaHamm 1 UMET A0CTyn K
ObICTPOAEACTBYHOLLMM (DYHKLMAM.

Mogenw ocumnnorpacos R&S®RTM obnapaatot wupunHoii nonocs! 200
MTw, 350 Mlu, 500 My v 1 TTu, MakcumanbHoR 4acToToi AUCKpe-

Tr3aumun 5 [Ty 1 MakcumanbHbIM 06beMoM namaTh 20 MIH 0TCYETOB.

bnaronapa 3ToMy OHW TOYHO, BO BCEX fieTanAX, 0TO6paxatoT CUrHabl,
a Takxe 06ecneynBatoT BbICOKOE BPDEMEHHOE PaspeLLeHue, faxe Ana
ANUTENbHbIX NOCNef0BaTENbHOCTEI.

Momumo Toro yTo ocumnnorpacbl R&S®RTM ABnA0TCA MHCTPYMEHTaMK
ANA 0BbIYHbIX M3MEPEHIIA M aHaNN3a, OHW Takke MEIOT HECKOMbKO
OTNINYMTENBHBIX 0CO6EHHOCTEN, KOTOPbIE NO3BONAT NOAL30BATENAM
BbICTPO NONYYNTL Kenaemble pesysbTaTbl BO BPEMA OTNAAKN W aHannsa.
Hanpumep, npu HaxaTum kHonku dyHkuna QuickMeas rpadiudecku
0To6paXxaeT KNto4eBble N3MEPEHHbIE MapaMeTPbl aKTUBHOTO CUrHana

1 HenpepbIBHO 0BHOBNAET MX. Takne YHKLWM, Kak UCTbITaHWe Ha Co-
OTBETCTBME MAcKe 1 3anyck no BuaeocurHany, and npubopa R&S®RTM
ABNAOTCA CTAHAAPTHBIMA.

Kak uctuHHoe nponsseseHme uckyccTea, npubop R&S®RTM ynosnetso-
pPAET NOBbILLIEHHbIM TPEHOBAHMAM K HACTONbHBIM OcUMANorpadam

B 4acTi pa3paboTky, M3roTOBAEHMUA W TEXHUYECKOTO 06CYXMBAHNA
BCTPOEHHOr0 060PYA0BaHNA, NOAAEPXMBAET (DyHKLUMM aHanu3a Bo
BPEMEHHOI 1 4acTOTHOW 06nacTAX, aHann3a NPOTOKOMOB U NOMNYECKMX
CUrHan0B, a TakXe UCMOMHAET POfb UMEPOBOrO BOLTMETPA:

| AHanu3 Bo BpeMeHHOM 061acTy: BbICOKaA YyBCTBUTENLHOCTb
1 MB/nen no3sonAeT 06HapyxuBaTh CUrHasbl, KOTOPbIE MHaYe bl
Obl NOTEPAHbI B LLyMax

| AHanu3 B 4acToTHO 061acTV: HaleXXHOEe 0BHapyXeHWe oLLnboK
bnarogapAa BcTpoeHHomMy 6noky bI1® v aHanua cnekTpa ¢ NoMOLLb
0onuMM NOCTPOEHMA CNEKTPOrPaMM

| Ananu3 nornyeckux curHanos: 06bem namati 20 MIH 0TCHeTOB
1 YacToTa AmckpeTusaumm 5 [Tu no3BoNAT NPOBECTU NOAPOBHBIA
aHanu3 UMdpOoBbIX CUTHANO0B

| AHanu3 npoToKONOB: NPOCTas CUHXPOHW3ALMA W 1EKOAMPOBaHME
nocnefoBaTeNbHbIX WWH

I LnchpoBoit BonbTMETP/4acToTOMED: BBICTPOE MOMyYeHIe KoYeBbIX
napameTpoB curHana



Lndposon
3anoOMUHaKLWNN

ocunnnorpad
R&S®RTM
[lpenmyuiecTBa
M OCHOBHbIE
XapakKTepucTuKu

HaueneHHocTb Ha pe3ynbTat: GLICTPO N TOYHO
| bbicTpoe nonyyeHne peaynsTaToB: BKIKYNT, U3MEPUIT U FOTOBO

I Oyukuna QuickMeas: nonyveHne KYEBbIX Pe3yNbTaToB HaxaTuem
O[IHON KHOMKM

| HacTpoiika B cumnTaHHbIe CEKYHAbI: UCTIbITAHUA N0 Macke
I BHumaHue K fieTansm: nouck 1 HaBuralms
I BctpoeHnHan chyHkuma: bI1d-aHann3

| B ueHTpe BHUMAHMA: UMDPOBOIA BOMLTMETP 1 4acTOTOMED
> cTpaHuua 4

WamepeHuns ¢ TOYHOCTbIO 10 MUKPOCEKYHA
I YysctBuTENbHOCTL 1 MB/nen Bo Beeit nonoce Yactot

| Manowymatme BXoAHbIE YCUIUTENN 1 XOpoLLIaA MeXKaHanbHas
n3onauma

I 3anucb AnMHHbIX NOCNef0BaTeNbHOCTEN C BbICOKMM pas3peLleHrem
6narogapa 60nbLLOMY 06bEMY NaMATH

| PaclunpeHHble BO3MOXHOCTY CUHXPOHM3ALIMN NO3BONAT
0TCNEXMBATb BaxHble COObITUA B CUTHANE
> cTpaHuua 8

KoHuenuua uitennekTyanbHOro ynpasneHus

| LlBeTOBaA MapkMpoBKa OPraHoB ynpaBNeHua AenaeT ya0bHo paboTy
C Nprbopom

| [lBa 3kpaHa BmecTo ofHoro: chyHkuma VirtualScreen

I YcToitumBocTb K olwimbkam: dyHKUMK OTMEHBI/NOBTOpA

I PasHoobpasHble nHTepdEiichl NOAKOYEHUA ANA ANCTAHUMOHHOMO
ynpaBneHua n 06MeHa JaHHbIMK

I MHoroA3bI4HOCTb: BbIOOP 13 AEBATH A3LIKOB MHTEPdEIiCa

> cTpaHuua 10

PacwmpaemocTb: noBbiwieHUe NPOM3BOAUTENIBHOCTH
NPUA0KEHUI

I AHanu3 nornyeckux curHanos: BbICTPbIE U TOYHbIE M3MEPEHMA
XapakTepPUCTUK BCTPaMBAEMbIX CUCTEM

lMocnenosatenbHble NPOTOKOMbI: NPOCTOTA CUHXPOHN3ALMN

1 AEKOAMpOBaHNA

I CermeHTupoBaHHas namaTh: 460 MNH 0TCYETOB C (yHKLMEN apxuBa
| AHanu3 napameTpoB 3NeKTPONUTaHNA: NONYYEHUE XapaKTepUCTUK
TOKa W HanpsxeHna

Ananus cnekTpa: bbICTPOE ONPeAeneHre YacTOTHO-BPEMEHHbIX
XapakTepuUCTuK

> cTpaHuua 12

MpoGHUKK: HafeXXHOe NoAKIIYeHne
> cTpaHuua 22

MpunapneXxHocTH: ycTaHOBKA B CTOMKY U TPAHCNOPTUPOBKaA
> cTpaHuua 25

ba3oBblit 650K 1 Kananb!

nponyckaxus

LncpoBbIe
aHanorosble (c R&S°RTM-B1)
R&S®RTM2022 2
& 0 200 Mru

R&S®RTM2024 4
R&S®RTM2032 2

350 Ml
R&S®RTM2034 4 .
R&S®RTM2052 500 M 2
RRS®RTM2054 : 4
R&S®RTM2102 2

11Ty
R&S®RTM2104 4

MakcumanbHas MakcumanbHblit 06bem OnuuA cmellaHHbIX
4yacToTa MCKPeTH- NamATH ANA cOOGPaHHbIX curuanos (MSO; c onuymeit
3auun AaHHbIX R&S®RTM-B1)
20 MNH 0TCYETOB, 400 My,
460 MIH OTCYETOB C Cer-
51Ty . 5Ty (makc.),
MEHTMPOBAHHON NaMATLIO
20 MnH 0TCYETOB (MaKc.)
(onumoHanbHo)
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HaueneHHOCTb
Ha pe3ynbTar:
ObICTPO U TOYHO

Ocumnnnorpac R&S®RTM aBnAeTcA He3aMeHUMbIM
WHCTPYMEHTOM /1A PELLIEHNA NOBCEHEBHbIX 3aAaY
N3MepeHna, N03BONAOLLMM ONepaTBHO NosyYaTh
noapo6Hble pe3ynbTaTthl. Takne UHCTPYMEHTbI MU3MEPEHNS,
kak dyHkuma QuickMeas, GyHKUMA UCMbITaHUA Ha
COOTBETCTBME Macke 1 MaTeMaTuyeckue MyHKLmuK
ABNAKTCA CTAHAAPTHLIMN.

QuickMeas: nony4enue pe3ynbraToB Ha)kaTueM ORHOH KHONKK

W3mepaeman
OToGpaXxkenue
BeJIM4MHA
Vp+ HanpsxeHne nonoxuTensHoro nika
Vp- HanpaxeHue oTpuuaTensHoro nuka
ir Bpema HapacTakwA [pachnyeckoe oTobpaxeHre
NPAMO Ha ocUMAorpamme
tf Bpems cnapa
Mean CpenHee 3HaueHve HanpAXeHua
Vpp Pa3wmax Hanpaxerua
RMS CpeaHekBaapaTuyeckoe sHadyeHne Tabnu4Hoe oToGpaxerine
T B Y HIXHEro npaBoro kpas
(Rt aKpaHa
f Yactota

TB: 50ns T: -25.8ns Aute CH1: 156V /DC 5GSals

tr< 692.31ps -}

4 tf< 790.91ps

¥p=: =180.00mY

Offset

bbicTpoe nonyyeHue pe3ynbTaToB: BKJIKOYUA, U3MEPUN N FOTOBO
OnTUMM3MPOBAHHBIA ANA ONEpaTUBHOTO NONYYeHNA pe3yabTaToB OCUMA-
norpach R&S®RTM 3arpyxaetca Bcero 3a HECKONbKO cekyHA. PeaynbTa-
Tbl Hanb0oNEe BaxHbIX M3MEPEHUI TEKYLLErO CUrHANA MOXHO MOMYYUTH
HaXaTuem oaHoi KHonku (dyHkuma QuickMeas), uto no3sonseT GbICTPO
OLEHUTb NapameTpbl curHana.

®yukuua QuickMeas: nonyuyeHue Kno4YeBbiX pe3ynbTaToB
Ha)XaTMeM OJHON KHOMKMU

Ocunnnorpadbl R&S®RTM ocHalLeHbl yHKanbHOR (yHKLmMER n3Mepe-
Hna QuickMeas. [pu HaxaTum KHONKKU ocumnnorpadbl 0AHOBPEMEHHO
oT06paxaloT Ha ocuMNorpaMMe Ki4EBLIE M3MEPEHHBIE 3HAYEHMA
TeKyLLIero akTUBHOrO curHana (cM. TabnuLly) ¢ NOMOLLbIO BCIOMOraTeb-
HbIX IMHWIA M MapKePOB W HEMPEPBIBHO 0BHOBNAKIT 3TV 3HAYEHWA.

bonee Toro, OCLlVIJ'IJ'IOI'pa(DbI 06ecrneynBatoT aBTOMaTUYECKOe n3MepeHne
3a[laHHbIX NONb30BATEIEM 3HAYEHUI, TAKWUX Kak pa3Max HanpaxeHuA
N1 4aCToTa CUrHana. PESYJ'IbTaTbI BbIBOAATCA B TabNMYHOM ¢)0pMe, npu
HeoBX0AMMOCTI BO3MOXHA WX CTaTUCTNYECKanA 06pa60T|<a.

Real Time

100.00 ns
: 10.00 MHz
N

More 112 [
]

QuickMeas: aBToMaTn4eckoe n3MepeHne 1 0TobpaxeHne B rpadmyeckoil hopme HaxaTem 0AHOR KHOMKM



Moapo6HocTM pe3ynbTaToB M3aMmepeHus: hyHKLMKU Kypcopa
Mpubop R&AS®RTM noaaepxmBaeT pacLuMpeHHble MYHKLMK M3MEPEHNA
B IONO/IHEHWE K CTAHAAPTHLIM U3MEPEHNAM C MOMOLLbIO FOPU30HTab-
HbIX 11 BEPTUKANbHbIX Kypcopos. [onb30BaTenu MoryT ¢ IErkocTbio npu-
MEHATb Takne MyHKLMK, KaK M3MEPEHIUE CPEIHETO U CpeaHeKBaapaT-
YEcKOro 3Ha4eHuA, a TakXe CHETHNK UMMYbCOB K BbIBPAHHOMY y4acTKy
curHana. Mo HaxaTuio KHonkv dyHKuma Set to \Wave aBTomatiiecku
Ha3Ha4aeT Kypcopbl COOTBETCTBYIOLLMM CUrHaNaM, 4To u3baBnAaeT ot
HeobXx0aMMOCTH Bbibopa 1 pasMeLLIEHNA KypCOopoB.

HachoﬁKa B CHYMUTaHble CeKYyHbl: UCNbITAaHUA N0 Macke
cnbiTaHnA Ha COOTBETCTBME Macke 06eCNeYnBaloT BbICTPOE BbIABNEHNE
HaXOX/EHWA KOHKPETHOro CUrHana B npefenax ycTaHoBIEHHOMO A0ny-
cka. [1pn 3TOM 1CroNb3yeTCA CTAaTUCTUYECKMIA aHaNM3 COOTBETCTBUA UNN
HECOOTBETCTBMA Macke, KOTOpbIi NO3BONAET NONYYMTh OLIEHKY KaYecTBa
1 cTabUNBHOCTY CUrHaNa UCTbITYeMOoro yeTpoicTaa. [pu HapyLieH!M
rPaHL, Macky NPOUCXOANT OCTAHOBKA N3MEPEHWS, U MOXHO NIerko
BbIAENNTb M AWMarHocTMPOBaTb aHOMamnuu CUrHana 1 HenpenBuaeHHbIe
cobbITHA.

DyHKUMA UCMbITaHWA HA COOTBETCTBUE Macke (MM dyHKUMA TecTUPO-
BaHWA N0 Macke) ABNAETCA CTAHAAPTHOI hyHKUMei ocumnnorpacos
R&S®RTM. OHa npocTa B UCMONb30BaHN 11 NOAAEPXKMBAET BO3MOX-
HOCTb MMOKOI HACTPOMKKW. BCero HECKONbKNMI HaXaTUAMN KHOMOK Mob-
30BaTeNb MOXET CHOPMMPOBATH M3 OMOPHOIO CUrHANA HOBbLIE MACKM.
NmetoLumeca Mackv MOryT BbiTb 3arpy>KeHbl U3 BHYTPEHHEN NaMATY

unm ¢ USB-thneLu-HakonuTena. [1pn 3ToM MOXHO BblbupaThb AeACTBUS,
KOTOpbIE BYAYT NPEANPUHIMATLCA NPW HAPYLLEHUN NPELenoB Macky,
4TO NO3BONAET ONTUMU3MPOBATH NPOBEAEHUE UCTIITAHWIA.

¢yHKL|VIVI UCNbITaHNA Ha COOTBeTCTBUE MacCke

06LLiee KONN4EeCTBO 3aXBa4eHHbIX CUrHAN0B

Ananus KOJINYECTBO YCMELLHbIX 1 OLLMBOYHLIX PA3BEPTOK (aBCOMOTHOE/MPOLIEHTHOE 3Ha4YeHIe)
00LLias ANUTENLHOCTL UCMbITaHWUA
rnoaaya 3ByKOBOrO cUrHana
0CTAHOBKa NPOLEyPbI CO0Pa AaHHbIX

Deiicrans CHUMOK 3KpaHa

nevyatb
COXpaHeHne ocuuniorpaMmmbl
(DOpMI/IpOBaHVIe BbIXOAHOrO MMNyJibca

Auto  CH1: 4.35mV £ DC 500 MSais

{CHT): Ratio X

RatX: 120.00 °

Cursor

‘ —am — H — H

CneupanbHoe N3mepeHye ¢ NOMOLLbK Kypcopa: NCMoNib30BaHMe TPeX KypcopoB AA 0npeaeneHna
K03(hh1LMeHTa 3anoNHEHNA UMMYJIbCHOMO CUTHANa.

Set to Wave

Avg. #2

RatX: 33.33 %
RatX: 0.66

3%
RatX: 0.66 71

Set To Screen

N s
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Buumanue K aAeTanam: NOUCK U HaBUrayuma

YacToTa auckpetusaumun ocumnnorpacdos R&S®RTM snnotb go 5 My
MO3BONAET JOCTUYb BbICOKOTO pa3peLeHna no Bpemeru. 06bem namATH
10 20 MAH 0TCYETOB NO3BONAET 3ANUCHIBATH [/IMHHbIE NOCNEA0BATENbHO-
CTW, HaNPUMEP, ANUTENBHOCTBIO 4 MC, C 4acTOTOM AnckpeTuaaumm 5 i,

OyHKUMW NOMCKa W HaBUraLMW NOMOrataT NoNb30BaTENAM B YNpaBieHUN
JJIMHHBIMI NOCNE0BaTeNbHOCTAMM, NO3BONAA ONEpaTUBHO 06HAPYXM-
BaTb U 0TMeYaTb CoObITUA. [MoNb30BaTENM MOTYT BbIMOMHATL NOUCK MO
TMNOBbLIM NapaMeTpam CUrHana, TakuM kak poHT AW ANUTENBHOCTL
UMMyNbCa, CAOXKHLIM BUTOBLIM NOCAEA0BATENLHOCTAM W 1EKOANPOBaH-
HbIM CUrHanam nocneaoBaTenbHbIX WiH. COOTBETCTBYHOLLNE COBLITMA
npeacTaBneHbl B Tabnuue, KOTopas Takxe MOXET BbITb UCMONb30BaHa
QNA HaBurauun. HeaaBmcmmMo 0T yHKLMKM Noucka Nofb30BaTeNn MoryT
3a/1aBaTb BOCEMb MapKepoB COObITUIA AnA CUrHaNa U ¢ NErKoCTbio
nepemMeLLaTbCs No HAM ¢ NOMOLLb KHonok Next (cneaytoliee) u Prev
(npeabiaywiee) ocumnnorpacos R&S®RTM. ®yHkumA MacLITabupoBaHusA
MOXET BbITb CMONb30BaHa 1A YBENNYEHUA CUrHANA C LIEbio NPoBeAe-
HWA NOAPOBOHOro aHann3a, YTo N03BONAET J0BUTLCA MacLUTaba

200 000:1.

Tunbi no poHTy

Mo [UTENLHOCTY UMMYNbCa

no nukam

M0 CKOPOCTY HapacTaHna

1o CKOpOCTY craja

no paHTy

1o TaKTOBOMY CUrHany

no wabnoHy

Mo COAEPXMMOMY NPOTOKOIIOB
OToGpaXxcenue
Mapkepbl
HaBurauua

auarpamma, Tabnuua

1o 32

KHOMKa bbICTPOro Bbibopa Mapkepa
NoBOPOTHaA pyyka B Tabunue

TB: 50ns T:19.2ns Aute  CH1:1.74V/DC 2.5GSals

¥-Position ‘ Stretch Y

-1.68 DIV
- b

‘/

Widthy H

Save

=
L]
100% +0.36 DIV 7DV © [

R —— —— e —

Bctpoennas ynkuma: bIIP-ananus

®yHKumA beicTporo npeobpasosanna Oypbe (BI1®), 3anyckaemasn cne-
LManbHo KHOMKOI, NO3BOMAET NOb30BaTEN0 06HAPYXMBATL M aHanu-
31poBaTh OLWMBKK B CNeKkTpe curHana. lomumo oTobpaxeHna cnekTpa
curHana, B pexxume blN1® ogHoBpeMEHHO BbIBOAMTCA HEBOMbLLIOE OKHO
BO BPEMEHHON 06/1acTH, 3TO 04eHb NONE3HO A/1A NPOBEPKY NHTEPBaa
avckpeTusaumu. cknioumTensHo yao6HY BO3MOXHOCTb NpeaocTaBna-
eT kHonka Autoset [ABToMaTu4eckas HacTpoiika): npubop aBToMaTuye-
CKM yCTaHaBAMBAET MacllTab no aMnAuTyAe 1 YacToTe Takum 06pa3om,
4TOObI OH HaMNYYLIMM 06Pa30M COOTBETCTBOBA U3MEPAEMOMY CUTHATTY.

Onuma R&S®RTM-K18 (cm. cTp. 20) npespalaet npubop R&S®RTM
B @Hanm3artop crekTpa ¢ yHKLMER NOCTPOEHWA CNEKTPOrpaMM.

Envelope

P
AN

McnbitaHmA Ha cooTBETCTBNE Macke: (DOPMMPOBAHME MACKW 113 ONOPHOM0 CUrHana



B ueHTpe BHUMaHMA: unhpoBoit BONLTMETP U YacToTOMEp

C nomoubto onumn R&S®RTM-K32 ntoboii kaHan MOXET 6bITb UCNOb30-
BaH Kak Tpexpa3pAaHblii undpoBoii BonbTMeTp (LIB) 1 cemnpaspaaHbIi
yacToTomep. /I3mepeHue BbINONHAETCA HE3ABUCUMO OT COCTOAHUA
ocuunnorpada, T. e. pesynbTatbl 6yayT 06HOBNATLCA, AaXe ecnn cbop
[iaHHbIX ObIN OCTAHOBMEH.

Pe>xumbl undpoBoro BonbTMeTpa

AC RMS (nocT. CK3)

DC (nocr.)

AC + DC RMS (nepem. + nocr. CK3)
Crest factor (nuk-dhaktop)

Peak+ (nonoxutenbHbIi nuk)

Peak- (oTpuuaTenbHbIii nuk)

Peak to peak (pa3max)

LinchpoBoit BONLTMETP 1 YacToTOMEP

blN®-ananu3: 6bicTpoe 06HAPYXEHUE rapMOHUK BbIXOAHOMO HANPAXEHMA
npeobpa3sosatens noctoaHHoro Toka (DC/DC).

bonblue, 4yem NpocTo KaNbKyNATOP: MaTemaTuyeckue hyHkuumn
Matematnyeckue yHKUUM NpeaHasHaueHbl 1A 0NepaTuBHOro peLue-
HWA NOBCEAHEBHbIX 3afay M3MepeHua. Hanpumep, Bcero HECKOMbKO Ha-
XaTuii Ha KNasuLUKM NO3BONAIOT NONb30BATENAM BO3BECTU OCLMNINOrpam-
My HanpAXeHUA B KBaApaT C NOCNeAyoLLMM JelEHNEM Ha 3HAYEHNe
COMPOTUBNEHNA 1A HENOCPEACTBEHHOO OTOBPAXKEHWA 3aBUCMOCTH
MOLLHOCTYW OT BpEMEHU. B 10N0NHEHNE K OCHOBHBIM apuMETUYEeCKUM
onepauuam B Nprnbope LOCTYMHbI PAaCLUMPEHHbIE YHKLMM, Takne Kak
npou3BoAHbIE U LpoBaa hunbTpauna. NonyyeHHbIe pesynsTathl
Takxe MOryT ObITb UCMONb30BaHbI B KAYECTBE apryMEHTOB AndA ApYriX
MaTEMaTUYECKNX YHKUNA.

MpocToe cpaBHEHKE: YeTbIpe ONOPHbIE OCLMIIOrPaMMbI

Mpu aHanu3e oLLMBOK NONE3HO NPOM3BOANTL CPABHEHWE M3MEPUTENb-
HbIX ocUMnAorpaMm ¢ onopHbiMu. pubop R&S®RTM no3BonAet uc-
noNb30BaTh [0 YEThIPEX OMOPHbIX OCUMMNOTPaMM, KOTOPbIE MOMYT BbITh
cthopMMpOBaHbl NPOCTbIM HaxaTheM kHonku. OcumnnorpamMmbl MoryT
ObITb OTMACLUTABMPOBAHbI, COXPAHEHbI BO BHYTPEHHIOK NamATb npubopa
WM Ha BHELLHEE 3aMOMUHaIoLLIEE YCTPOMCTBO M MOBTOPHO 3arpy>eHI.

MaremaTtuyeckue dyHKUMN

DyHKyMMn += %/
max./min. (Makc/mMuH)
square (2), square root (v)
absolute value (abconioTHoe 3HaueHue)
pos./neg. waveform (nonox./oTpuLl. 3HaueHue)
inversion (nHBepcus)
reciprocal (obpaTHas BennuHa)
log10, In
derivation (anddepeHumposaHme), integration (MHTErpupoBaHue)
cycle (umkn), frequency (yacToTa)
pos./neg. duty cycle (nonox./oTpuu. Ko3d. 3anoHeHNs UMNYbCOB)
pos./neg. pulse width (nonox./oTpuL. 3HaueHne ANUTENLHOCTY
umnynsca)

LUncpoBbie

gy | 2VWPasS/highpass (OHHVOBH)
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U3mepeHund
C TOYHOCTbIO
10 MUKPOCEKYHA

MHoroneTHuii onbIT komnaHun Rohde & Schwarz B obnacTu
pa3paboTkn NepeaoBoro KOHTPOSbHO-M3MEPUTENBHOMO
000pya0BaHMA BbIN MCNONL30BaAH W NpU pa3paboTke
ocumnnorpacdoB R&S®RTM. bonbLuoi 06bem namaT

11 BbICOKOMPOWN3BOAUTENbHAA CUCTEMA 3arycka NO3BONAT
B MOJIHOW Mepe BOCMOMb30BaTLCA NPEeNMyLLECTBaMN
BbICOKOWM TOYHOCTY 1 BbIJAOLLMMICA BO3MOXHOCTAMM
aHanuaa.

YyscTButenbHoctb 1 mB/aen Bo Bceii nonoce yactor

O6nanas 4yBCTBUTENBHOCTBLIO A0 1 MB/aen, ocumnnorpactbl R&S®RTM
06ecneynBaloT BbICOKOE pa3peLLeHie No BepTukani. B HekoTopbix
ocumnnorpacax TakaA BbicOKan YyBCTBUTENHOCTb MOXET ObITb A0-
CTUFHYTa TOMbKO C NOMOLLbHO MCNOMb30BaHUA NPOrPaMMHOr0 MacLUTa-
BMPOBaHUA WY OrpaHUYEHNA NONOCkI YacTaT. B NpoTMBONONOXHOCTL
atomy, ocumnnorpadbl R&S®RTM oTobpakatoT peanbHo N3MepeHHbIe
3HaYeHMA curHana aaxe npu vyscteutensHocty 1 mMB/aen. Takaa Tou-
HOCTb N3MepeHuii 0COBEHHO NONE3Ha NPY M3MEPEHIN CUTHAMOB C Masoi
amnanTyaoun.

Manowymsaume BXogHbIe YCUANTENN 1 XOpoLIas
Me)XKaHaJibHas n3onauus

ToYHOCTb OTOBPAXEHMA CUrHaNa Ha 3KpaHe B 3HAUUTENBHOI CTENEHN
3aBUCUT OT COBCTBEHHBIX LLIYMOB ocumnnorpada. Mo aToii npuymnHe
ocumnnorpacbl RAS®RTM cHabXeHbl BXOAHBIMI YCUNUTENAMI C 04eHb
HM3KMM YPOBHEM LUYMa W ManoLlyMALLMMI aHanoroBo-UndpoBLIMM
npeobpa3zoatenamu. Kak cneacTsue, oHM 066CneYMBatOT BbICOKYIO TOY-
HOCTb M3MEpPEHNA Jake NPY CaMOM BbICOKOM Pa3peLLEHNM Mo BEPTUKaNM.

Takan TOYHOCTb COXPaHAETCA AaXe Npu UCMONb30BaHNN JONOAHUTENb-
HbIx kaHanoB. Ocuunnorpacsl R&S®RTM 06nafatoT o4eHb XopoLLeit
pa3BA3Koi Mexy kaHanamu — cebile 50 Ab Ha yacToTe Ao 500 My,
4T0 06€CNEeYnBaET HaUMEHbLLEE BO3MOXHOE BO3AEHACTBIE CUrHana
0[HOTO 13 KaHaoB Ha CUrHasbI Apyrux kaHanos.

3aBuCMMOCTb ANNTENBHOCTY LUKJIa c60pa AaHHbIX OT YacTOTbl AUCKPETU3aLUum u o6beMma NnamaTn

10 TbiC. OTCYETOB
51Ty 2 MKC
250y 4 mKe

200 mkc
400 mke

1 MnH oTcyeToB

20 MSIH OTCYETOB
4000 mkc
8000 mKc

10 mnH oTcuyeToB
2000 mkc
4000 mkc

ckniounTensHo HU3KIA YpoBeHb COBCTBEHHOTO LyMa ake Npu BepTUKANbHOA YyBCTBUTENBHOCTH
no Bxoay 1 MB/nen B nonHoii Nonoce nponyckaHua 1 npn NofHOM pPaspeLLeHnm.



Edge (no hponty) nepeaHuiA, 3aaHuiA, 0ba
HY, BY nonasnexune, OHY
rUCTEPE3HC: aBTOMATUYECKIA, Manblid, CPeHWIA, 6onbLLON
Pulse (no umnynbcy) LUTENbHOCTD: >, <, =, #
VHTEPBa: BHYTPH, CHapyxu
NONAPHOCTb: NONOXMTENbHAA, 0TpULATENbHAA

Rise time (no ckopoctu

B ] NONAPHOCTb: NepeaHIi, 3aH1iA, 0ba
YPOBEHb: BEPXHUIA, HUKHWIA
ANMTENBHOCTB: >, <, =, #

Runt (no panty) YPOBEHb: BEPXHUIA, HUXHMIA

NONAPHOCTb: NONOXMTENbHAA, 0TpULaTENbHAA

PAL, PAL-M, NTSC, SECAM, SDTV 576i,
HDTV 720p, HDTV 1080p, HDTV 1080i

CUrHanN: NONOXNTENbHBIA, OTPULATENbHBIA

Video (no sugeocur-
Hany)

TINHAN
Kafpbl: HEYETHBIN, YETHBIN, 06a

Logic (no noruyeckomy

LaBM0HbI 71A @HANOr0BOr0 1 LMPOBOrO KaHanos
curiany)

ANUTENBHOCTB: >, <, =, #

MHTEPBAJ: BHYTPM, CHApyXy, TaiiMayT
Protocol (no copep-
>XMMOMY NpOTOKONOB
(onynoHanbHo))

no coaepxumomy

no oLnbke

B trigger (B-Tpurrep) no hpoHTY

3anucb ANMHHBIX NOCNEA0BaTENIbHOCTEN C BbICOKUM
paspewieHnem Gnarogapa 6onbwoOMy 06bEMY NAMATH

Yem Bonblie getaneii cnocobeH 0TobpasnTb ocumniorpad, Tem BbilLE
BEPOATHOCTb, YTO NONb30BATENb CMOXET 06HAPYXMTb OLUMBKM CUrHana
U BaxHble cobbiTuA. Ocunnnorpad A0MXeH UMETbL BbICOKOE pa3pe-
LUEHWe N0 BPEMEHM, TO eCTb 60MbLLYI0 YacToTy AnckpeTn3aumn. Kpome
TOr0, ANA MHOTWX NPUNOXEHWIA, HANPUMep ANA aHanu3a NepexoaHbIX
MpOLIECCOB WM NOC/E0BaTeNbHbIX NPOTOKON0B Nepeaayn AaHHbIX,
TaKke TpebytoTcA AnuTenbHble LMKibl cbopa aanHbIX. Ocuunnorpads
R&S®RTM moryT noxeactaTbea BNeyaTnALLWMMMU XapakTepucTUKaMi.
OHu 0bnagatoT 04eHb 60MbLNM 06beMOM NamATh: 20 MAH 0TCYETOB

C BpeMeHHbIM pa3petuernem 1o 200 nc (YacTota amckpeTusaumm 5 M)
C nomoLLbto onuuv apxuBa n cermeHTpoBaHHoi namat R&AS®RTM-K15
06bEM NamAT MOXET BbITb yBenMYeH 10 460 MH 0TCHeToB.

PaclumpeHHble BO3MOXXHOCTH CUHXPOHU3aLMKU NO3BONAIOT
oTCNIe)XXUBaTbh BaXKHble COObITUA B CUTHaJE

YCTONYMBaA CUHXPOHM3ALMA 06ECNEYMBAET CTabNABLHOCTL OTOBPaXEHNA
CUrHana Ha akpaHe 1 No3BOMAET ONepaTUBHO 0BHapYX1BaTb BaXHbIE CO-
6biTua B curdane. Ocumnnorpadsl R&S®RTM obnapatoT 6onbLumm pas-
Hoobpa3neM BO3MOXHOCTEN CUHXPOHW3aLMM, HAaNpUMep, CUHXPOHN3a-
UMA N0 AAMTENBHOCTW UMNYNLCA, N0 PaHTy AW No BuaeocurHany. Kpome
TOr0, MOXHO WCMO/b30BaTh CNOXHBIE YCNOBIA 3amMycka U 10rMYeckue
KOMOMHaLMK aHanoroBbIx W LMdPoBbIX kaHanos. PyHKUMA 3anycka no
CcUrHanam nocnefoBaTesbHbIX MPOTOKONO0B A0CTYMHA B KAYECTBE OMLNM.

Bo MHOrMx cnyyaax nonb3oBaTenAaM NPUXOANTCA NEPEKNOYATLCA
mexay pexumamn cuHxpornaan Auto [AsTo] u Normal [06bi4HbIiA],

a Takxe BbIOMPaTb POHT 3amycka 1 UCTOYHWK 3amnycka. ITH 3afaqm
BBINOAHAIOT CeUabHble KHOMKM, PacnonoXeHHbIe Ha NepeaHeit na-
Henu ocumnnorpados R&S®RTM. Hanpumep, nonb3oBaTento focTaToy-
HO HaxaTb NoBOPOTHYtO pyyky Trigger Level [YpoBeHb 3anyckal, 4Tobbl
YCTaHOBWTb 3anyck npubopa oT 3Ha4eHusa, paBHoro 50 % amnauTyabl
CUrHana.

BbICTpOB 06Hapy>|<eH|/|e CNOXHbIX MOC/IEA0BATENBLHOCTE C MOMOLLIbHO dJ\/HKLI,I/II/I 3arnycka

Mo LWabnoHy.
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KO H LI‘ e I'I Ll‘ M H LiseToBas mapKkupoBKa opraHoB ynpaBfieHus Aenaet yao0Hoi
paboty c npuoopom

Opl'aHbI HaCTPOWKW ANA 3afjaHnA NapamMeTpoB CUCTEMbI BEPTUKANIBHOMO
OTKJTOHEHWNA U CUHXPOHN3aL M UMEKOT LIBETOBYIO MapKUpPOBKY. MHoro-
M H T e J-I J-I e KTya ” b H O r O LIBETHbIE CBETOAMOAHbIE NHANKATOPLI BOKPYT BpallatoLnXca py4yek
HarnAAHO YKasblBaAOT HA COOTBETCTBYOLLMIA KaHal. LizeToBan MapKun-
pOBKa COOTBETCTBYET 0T06pa>KBHVIPO CUrHana Ha 3KpaHe. lMoHATHoE pac-

y I-I p a B “ e H M ﬂ nonoxeHue obecneynBaet PUTMUYHYIO pa60Ty, J[aXe Mpwn BbINOJTHEHUN

CJIOXKHbIX KOHTPOJIbHO-U3MEPUTESIbHBIX 3aAa4.

Ocunnnorpadbl R&S®RTM npocThl 1 yao6HS MpocTas cTpyKTypa MeHIo Ana ObICTPOro Hayana padoTbl
Jlornyecku crpynnupoBaHHbIe MEHO ¢ NPOCTOi CTPYKTYPOiA obecneyu-

B paboTe. OHv NpeBpaLLAioT NoXenaHus nofib3oBaress BalOT BbICTPbI 0630p HAacTPOeK Npubopa. [118 Y4acTo UCnonb3yembix

B peanbHOCTb: NPOCTO pacnakyiiTe npubop, BKIKYUTE ero (YHKLWIA NPEAYCMOTPEHbI CReLmanbHble knasuLun. MHorouncneHHbIe
" |‘|p|/|CTy|'|al7|Te K paGOTe. HaCTPOWKK, Hanpumep, B Ciiy4ae NOrn4eckon CUHXpOHN3aLmu, CHaOXEHbI

FpaCbVNeCKVIMVI NOACHEHMAMN.

JnemenTbl ynpaBnenuns ocuunnorpacgos R&S°RTM

BosBpar
K NpesBapuTeNbHbIM
yCTaHoBKaM

LiseTHoit aucnneit XGA
BbICOKOW APKOCTM

CnpaBka: Bcerna
JIOCTYNHA KOHTEKCTHaA
cnpaBka

BupTyanbHbliA 3kpaH/
WHTEHCUBHOCTb

Metto ¢ npocToii
CTPYKTYpOi

BbicTpan 3arpyska
obecneynBaeT
KOpOTKOE Bpems
MoAroTOBKM

K pabote
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YcToiiuMBOCTb K OlIMGKAM: (hyHKLMM OTMEHBI/MOBTOpa
bnaronaps hyHKUMAM 0TMEHbI/MOBTOPA MOXHO NIErko BOCCTaHOBUTH
npeablayLLme HacTpoiku npubopa. MoXHO Nerko 1enpaBuTb HAaCTPOK
rnocse HeBEPHO HaXaTol KNaBULLI.

Pa3HooOpa3Hble MHTepencbl NOAKIYEeHUA Ana
AVCTAHLUMOHHOTO YNpaB/eHuA U 00MeHa JaHHbIMK
Ocunnnorpadbl R&S®RTM ocHatueHbl Tpema nHtepdeiicammn USB:
nBa USB-xocT nopTa, KoTopble MOryT UCMOMb30BaTLCA, HaNpUMep, AnA

nepeaayn CHUMKOB 3KpaHa uim HacTpoek npubopa Ha USB-cneww-
HaKonuTeNb, U OAUH A0NONHNTENbLHBIA NopT USB ana auctaHumoHHoro
ynpaBieHua ocuunnorpadamu. B cTaHaapTHy0 KOMMAEKTaLMIO BXOAUT
ceTeBoi nHtepdeiic LAN ana aMcTaHUMOHHOIO ynpaBnexusa uim fo-
cTyna k npubopy Yepe3 Beb-6pay3ep. C nomoLlbto Be6-uHTEpdEliCa
MOXHO COXPaHUTb CHUMKMW 3KpaHa W AaHHble HenocpeacTBeHHo B [1K.
Kpome Toro, noaaepxnBaeTcA BO3MOXHOCTb ONEpPaTUBHON Nepeaayn
npocTbix komana SCPI. B ka4ecTse A0NONHUTENLHON ONLUMKM BO3MOXHA
ycTaHoBka uHTepdeiica GPIB. Bbixoa DVI ana noaknio4eHna MoHUTopa
AW NpoekTopa.

Oucnnei XGA BbICOKOro paspewieHna — ugeanbHoe
oToOpa)keHue Mesb4yalwuX aetanen

OpnHoit 13 oTAnamMTeNbHBIX YepT ocuunnorpados R&S®RTM asnqeTcA
8,4-nroiimoBbIn XGA TFT-aucnneit Bbicokoro paspeLueHua. Apkui,
KOHTPACTHbIA 3KpaH 4YeTKO 0TOBPaXaeT BCe BaXHble XapaKTepUCTHKN
CUrHana, BnaoTb A0 MeNbYaiiLumx noapobHoCTeN.

IlBa akpaHa BmecTo ogHoro: thynkuua VirtualScreen

bBonbLuoii 3kpaH N03BONAET 0HOBPEMEHHO 0TOBpaxaTh aHanoroBbIe
W norudeckue curHanbl. BuptyansHbiid akpaH VirtualScreen ocunnno-
rpacdoB R&S®RTM moxHo pactumpuTb Ao 20 aeneHnit ana yaobHoro

oTobpaxeHna Bcex curHanoB. Buanmas cekuma akpana VirtualScreen
NepemeLLasTCA B HYXHOE MECTO C MOMOLLbIO MOBOPATHOM PyyKM, HTO
yNpoLLaeT noapobHbIi aHanu3 curHanos 6e3 NoTepn BCeil KapTUHbI.

MHoros3bi4HOCTb: BbIGOP U3 AEeBATH A3bIKOB UHTepdenca
Ocumnnorpacbl R&S®RTM noaaepxusatoT pasnuyHble A3biki. [onb-
30BaTeNb MOXET BbIOPaTh AHIMUACKMIA, HEMELKUIA, PPaHLY3CKWIA, UCMaH-
CKWIA, PYCCKMIA, YNPOLLEHHbINA U TPaAULMOHHBIA KUTaRCKNIA, KOPENCKNN

1 ANOHCKWIA A3BIKK.

BbicTpbiii gocTyn
K NPOTOKOALHOMY
11 IOrM4ECKOMY aHanuay

LLInpuHa nonockl Bcex
npnbopoB MOXET BbITb
yBenuyena ao 1My

L

PactumperHbie hyRKumM
M3MEPEHUIA C NOMOLLbIO
Kypcopa

MonyyeHne KnioveBbIx
pesynsTaToB M3MepeHuii
HaXaTuem ofiHoM KHOMKM

BbICTpbIf AOCTYN K BaXKHEALWNM
(hyHKLMAM NOCPEACTBOM
CNeuManu3npoBaHHbIX KNasuLL

L

DyHKUMA NOLIAroBOiA 0TMEHbI/
NoBTOPa No3BoNAET BbICTPO
BOCCTAHOBMUTb NpeablAyLLMe
HacTpownKu

BbICprIIZ nouck n Hasurauua
MeXay XapakTepHbIMU TOYKamMmn
curHana

Mopt USB ins obMeHa
JaHHbIMY, MPOTOKONMPOBaHMA
1AM 06HOBNEHNA
MWKPONPOrpamMMHOro
obecneyeHmns

Ananus CnexkTpa 1 nocTpoexHne
CneKTporpaMm Ana Kaxaoro
KaHana

Bo3amoxHocTb Ucnonb3osaxna
(hyHKUMKM LMpOBOro
BO/ILTMETPA U 4aCcTOTOMEPa A
Kaxzoro kaHana

DyHKLMA apxvBa AnA aHann3a
[NaHHbIX 13 CerMeHTPOBaHHON
namaATi o6bemom 460 MiH
0TCYeTOB

VHTepdbeiic npobruka ana
aBTOMATU4ECKOro 06HapyXeHns
npoBHUKOB

Bo3MoxHOCTL MPOKpyTKY
COLEPKMMOTO 3KpaHa

OpraHbl yNpaBneHus ¢ LIBETHOM
MapK1POBKOIA CO3AA0T
BU3yasbHY!0 CBA3b

C COOTBETCTBYIOLLMM KaHaNoM

Rohde & Schwarz Liucposoii 3anomuHatowmit ocumnnorpac R&S°RTM - 11



PacwunpAaemocCTb:
NoBbILLIEHUE
NPOU3BOAUTENb-
HOCTU NPUNTOXEHUN

[1pn BHECEHNI MHBECTULINA B KOHTPObHO-M3MEPUTENBHOE
060pyaoBaHne Heobxoaymo PyKOBOACTBOBATLCA OAHUM
BaXXHbIM MPaBuIOM: 000pya0BaHNE A0/MKHO ObITh
CNOCOBHO N3MEHATLCA B COOTBETCTBUM C TPpeboBaHUAMM
nonb3osatena. Komnavua Rohde & Schwarz paspabotana
ocumnnorpad R&S®RTM ¢ yyeTom gaHHoro TpeboBaHus.

loctynHocTb 6e3 BMeluaTeNnbCTBA: IErKO U3MEeHsAeMoe
annapaTHoe o6ecneyeHune

Ocumnnorpachbl R&S®RTM He HyxHO Bo3BpaLLaTh 18 06HOBNEHUS.
AnnapaTHble onuuu (HanpuUMep, oNuUMA aHanu3a NorMYecKIX CUrHanoB)
MOryT BbITb NOAKIIOYEHbI C MOMOLLIO KOAOB KIHOYEli UK MyTeM NpocToii
yCTaHOBKM Ha MecTe (Hanpumep, GPIB-uHTepdeiic), 4To aaet cneayto-
LMe NpeuMyLLEecTBa:

Ocunnnorpach R&S®RTM noaroToBneHHbIA K aHannay nornyeckyx CUrHanos

12

I bbicTpas 1 MpocTas ycTaHoBKa HOBbIX OMLINIA

1 [Tpnbop cpa3y e raToB k pabaTe

I YcTaHoBKa He TpebyeT I0NONHMTENLHOR 0nnaThl

1 [Tocne ycTaHOBKM OMUMK He TPeBYeTCA A0NONHUTENLHbIX 3aTpaT
Ha HaCTPOIKY 1 NOBTOPHYH KanubpoBky npubopa

Jlerko n3ameHsiembiii: ycTaHOBKa TpeGyeMbIX NPOrpaMMHbIX
onuumn

ba3oBbIit 610k 06naaaeT NoNHON yHKLMOHANBHOCTHIO COBPEMEHHOMO
ocunnnorpada, 0AHako ero MOXHO YCOBEpLUEHCTBOBAThL. Hanpumep,
VIMEHKITCA ONUMKU ANA aHanu3a nocneA0BaTeNbHbIX LLUMH U CUOBO
anekTporuku. Ocumnnorpac R&S®RTM roToB cnpaBuTbCA ¢ tobbIMM
3aJja4amu, KOTOpbIE, HECOMHEHHO, BO3HWUKHYT B t060# KOMAaHUU.

MpocTo n 6ecnnatHo: 0GHOBNIEHME BCTPOEHHOTO NPOrPaMMHOI0
obecneyeHun

ObHOoBNEHME BCTPOBHHOMO NPOrpaMMHOI0 obecneyeHns nprbopa Bbl-
MONHAETCA C NOMOLLbO 3anoMuHatoLLero yeTpoicTea USB. becnnatHble
0BHOBNEHNA BCTPOEHHOMO NPOrpaMMHOr0 06eCneYeHNA MOXHO NErko
CckayaTb Yepes3 MHTEepHET ¢ caiita www.rohde-schwarz.com.

PacwuupeHnue nonocbl 4acToT: 0GHOBJIEHUE U KaJIMOpOBKa
Ocumnnorpacbl R&S®RTM MoxHO npu HeobX0AUMOCTI MOJIEPHU3MPO-
BaTb 10 Npubopos ¢ nonocoii YacToT 500 MIw. O6HoBNEHME BKAOYAET
B ce0A NoNHOe TeCTMPOBaHME M KannbpoBKy nNpubopa B OAHOM M3 cep-
BUCHbIX LieHTPoB KomnaHuu Rohde & Schwarz.

be3sonacHoe cTupanue

OyHKumA 6e30MacHoro CTUpaHna 06ecnevnBaeT 3aluuTy KOH(UAEH-
LUManbHbIX JaHHbIX. 3Ta KitoueBas QyHKUMA NO3BONAET YAANUTb BCE
nonb30BaTeNbCKIe JaHHbIE 1 HACTPOIAKK, BKITHOYasA yCTaHOBKM npubopa
11 OMOPHbIE OCUMIOrPaMMbl.

Pacwmpenue nonocol ot 200 My ao 350 My R&S®RTM-B201
HacToT o7 200 MTy fo 500 Mry R&S°®RTM-B202
o1 200 MIu go 1 MMy R&S®RTM-B203
o7 350 MTu go 500 MIy R&S®RTM-B200
ot 350 My ao 500 My R&S®RTM-B204
o1 500 Mfu go 11Tu R&S®RTM-B205

AHanus NOrn4ecKUX CUrHa-
noe (MSO0)

GPIB-unTepdpeiic

R&S®RTM-B1
R&S®RTM-B10

Cunxponusauus n gekoan-  [2C/SPI R&S®RTM-K1
0BaHWe CUrHanoB nocneao- X y

2a1‘enbm.|x nuTepdeiicos gé%ﬁs PR A R&S°RTM-KZ

CAN/LIN R&S®RTM-K3

[2S/LJ/RJ/TDM R&S®RTM-K5

MIL-STD-1553 R&S®RTM-K6

ARINC 429 R&S®RTM-K7

ApXMB M cermeHTMpoBaHHan R&SCRTM-KI5

namATh
AHanu3 cnekTpa n cneKTpo- o
rpamma R&S®RTM-K18
Axanus napameTpos o
3IeKTpONuTaHNA R&S®RTM-K31

LinchpoBoit BonbTMETP R&S®RTM-K32



AHann3 nornyecKknx
CUIrHanNoB: ObICTPbIE
U TOYHbIE U3MEPEHUA
XapaKTepucTuk
BCTPpanBaeMblIX
CUCTEM

Onuma R&S®RTM-B1 npespatuaeT npubop R&AS®RTM
B NPOCTOM B 1CMONL30BaHNI OCLUMNNOrpad CMeLLIaHHbIX
curtanos (MSO) ¢ 16 LundpoBbIMI KaHanamu.

QYHKI.IIIIIII aHaaunsa NIorn4YecKkux curHasnaos

16 KaHanoB, pacnpeaeneHHbIX No ABYM NOrNyeckinm

Kananbi
npo6Hukam

10 MNH OTCYETOB C ABYMA NOMMYECKAMM NPOBHUKaMK;
20 MJIH OTCYETOB C OAHUM NOTMYECKMM NPOBHUKOM

NMamatb
ANA coOpaHHbIX AaHHbIX
2,5 Ty ¢ ABYMA nornyeckumm npobHUKamu;

YacTtoTa AuCKpeTU3aumu
acToTa AMCKpeTH3aN 5Ty ¢ 0aHAM NOTMYECKUM NPOBHUKOM

o 100 KOM £2 % || ~ 4 n® (M3M.) Ha HaKkoHe4HIKeE
Bxoanoi umnepanc

npobHuka
Makc. BxogHasa wactora 400 My (u3m.)
el
MuHumanbHoe
OTKNOHEHUE BXOAHOr0 500 MmB (pa3max) (13m.)
curiana

TB:10ps T:0s Auto  CH2: 2.3V./DC 10 MSais

@ CHT: 100mv=__ (<

Coupling H Termlnatlon

H Bandwidth " Bandwidth [ Offset e Invert

_
Jue
T wo i
Coc ))Coon W Fan JJC_on ) J g )
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Real Time

& RET: 200mV, 10115

Y-Scale

TouHble uamepeHua ¢ yactoron guckpernsauun go 5 My

YacToTa anckpeTusaumm 5 Iy ocumnnorpacdos R&S®RTM nossonaet

¢ 60/1bLLIOI TOYHOCTbH U3MEPATL CUHXPOHU3ALMIO TIOMMYECKIX CUTHANOB.
Tak Kak curHansl MOXHO TOYHO COracoBaTh N0 BPEMEHH, OLIMOKM CUH-
XPOHM3aLMU 1 TaKTUPOBaHMA 06HAPYXMTb HAMHOIO NPOLLE, HanpUMEp,
y CUrHanoB NoCcNefoBaTeNbHbIX WK NapannenbHbix WiH. Ocuunnorpa-
thbl R&S®RTM mncnonb3ytoT BbICOKYI0 4acTOTy AMCKPETU3ALIMM Ha Npo-
TAKEHUW BCEr0 BPEMEHM 3axBaTa, 06ecneynBan BLICOKOE BPEMEHHOE
pa3peLueHie Aaxe ANA AAUTeNbHbIX LMKNOB cBopa faHHbIX.

3anucb AIMHHBIX NOCNefoBaTeNbHOCTEN Onarogapa 00bLIOK
namMmaTu

Jlornueckue curiansl xpaHaTea B namaTv ocumnnorpacos R&AS®RTM
06bemom A0 20 MAH 0TCHeToB MK Aaxe Ao 460 MAH 0TCYETOB Mpu
ncnonb3oBanuu onuun R&AS®RTM-K15. Pasninynbiil 06bem namati and
LUMPOBLIX 1 AHANOrOBbIX KAHaNOB YCTPaHAET HEOBXOANMOCTL BO BHECE-
HUW OrpaHUYeHmA B LMKNbI c6Opa AaHHbIX AnA UN(POBLIX KaHamnoB.

Jlyuwmin 0630p: hynkuua VirtualScreen

OTobpaskeHue NOrnyecknx 1 aHanoroBblx CUrHaN0B B COBMELLEHHOM pe-
XXMME NPUBOANT K YXYALLEHWIO CYMTLIBAEMOCTY PE3YNLTATOB 1 YCOXKHA-
eT NpoBefAeHne aHanuaa. OyHKUWA BUPTYyanbHOro akpaHa VirtualScreen
ocumnnorpacos R&S®RTM ucnonbayeT apyroit NoaxoA: OHa yaBanBaeT
3thhekTBHYD 06nacTb 3kpaHa ANA pasaensbHoro 0TobpaxeHna kaHanos
6e3 nepekpbITUA. PacyeTHbIA, ONOPHBIA AW NOFUYECKMA CUTHAN MOXHO
oTobpaxaTb Haf 1AM N0J aHaN0roBbIMKM KaHanamu.

MonATHOE 0TOOpaXKeHNne COCTOAHUA NOTUYECKUX KaHAJIOB Ha
aKpaHe aKTUBHOCTH

JkpaH akTBHocTM ocumnnorpacoB R&S®RTM obecneunBaeT 0630p
TeKYLLIEro COCTOAHNA BCEX NIOMMYECKMX KaHaNOoB (BbICOKOE, HN3KOE,
nepektoYeHme) B HE3aBMCUMOCTM OT HACTPOEK CUHXPOHM3ALMK. Takoik
MOAIX0A NO3BONAET NOMb30BATENO CPa3y OLEHUTb COCTOAHNE BCEX
NIOTUYECKX CUTHANOB.

Complete

DO 111117

JKpaH aKTMBHOCTY: MHAOPMALIMA 0 COCTOAHUM
LIMPOBLIX CUTHANOB BHE 3aBUCUMOCTM OT
HacTpOeK 3axBaTa 11 HacTpoeK npubopa.

More 112 |»



[lochnegoBaTenbHbIE
NPOTOKONbI:
npocTOoTa
CUHXPOHU3aLnn

n peKkoaupoBaHua

I AnnapatHo peanu3oBaHHaA yHKUWA AEKOANPOBaHNA AnA
ObICTPOro 06HapyXeHnA oLIMOOK

I HenocpencTBeHHbI 3anyck No COAEPXKMMOMY NPOTOKOSOB
W COCTOAHNAM 0OLLMOOK

I OnHoBpEMEHHOE 1EKOANPOBAHIE 1 0TOBPaXEHME aHHbIX
110 YeTbIpex NpOTOKOJIOB

I O6bem namaTtn no 460 mnH otcyetos (R&AS®RTM-K15)

I OTobpaxeHne pe3ynbTaToB B BIAE LIBETOKOANPOBAHHBIX
coobueHnit unu B TabnuyHoii hopme (ASCII, ABONYHbINA,
BOCbMEPUYHbINA, AECATEPUYHbIN, LIECTHAALATEPUYHbIIA
thopmarthbl)

I BbicokonponsoanTenbHble MyHKLAN NOUCKA U HAaBUraLW
1o BCEMY COAEPXMMOMY NaMATK

I lNpocTad HacTpoika ¢ NOMOLLIbHO aAanTUBHbIX AKCMEPTHbIX
nporpamm

[exoauposatHoe I°C coobLeHre B LecTHaALATEPUYHON hopme
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MHCTpVMeHTbI ANA NPOTOKOJIbHOIO aHanu3a: onyuu
CUHXPOHU3aLKuu U AeKoanpoBaHua

CvrHanbl nocneaoBaTenbHON LLNHBI YacTo CoAepXaT He TONbKO Nonb30-
BaTeNbCKyo VIH(DOpMaLlVI}O, HO TakKXXe [laHHble ynpaB/ieHna, agpecalmm
N CMHXPOHM3aLnn. HOSTOMy ANA oTnagkun CUCTEM, NCMNONb3YHOLLNX
nocnenoBaTefbHble WWHBLI Nepeaadn AaHHbIX, 4acTo TpeﬁyeTCH aonon-
HUTENbHOE NPOrpaMmMHoe obecneyeHue. BbiaeneHne BaxHbIX COObITIN
ynpoLlaeTcA, ecin B ocumnnorpadpe NCNoJIb3YETCA CMHXPOHM3aLNA Ha
0CHOBE COAEpPXNUMOro nocnenoBaTesibHbIX MPOTOKOM0B, U OH cnocobeH
JiekoanposaTb NPOToKon.

Ocumnnorpacbl R&S®RTM npeanaraioT yHUBEpCanbHble MHCTPYMEHTbI
ANA onpeaenseMblx NPOTOKONOM CUHXPOHU3ALUMM 11 IEKOAMPOBaHMA
CUrHanoB NocnefoBaTeNbHbIX MHTEpdecoB. LLinpokne Bo3MOXHOCTY
CMHXPOHW3aLMM NOMOratT PErMCcTPUPOBAThL BaXHble CobbITUA. Annapat-
HaA peann3auma yHKUMKM 1EKOAMPOBaHNA 06ECNeYMNBAET YCTORUNBOE
thyHKkumoHupoBaHue npubopa R&S®RTM Hapaay ¢ 6bICTPbIM BbIABNEHM-
€M HewcnpaBHoCTEN.



MonATHOE 1 YeTKOe 0TOOpaXkeHne JAaHHbIX

JlekoanpoBaHHble AaHHbIe NPOTOKON0B MOrYT BbITb 0TOBPaXEHbI BO
BCEX TPaAMLIMOHHBIX chopmaTax, BKoYas LecTHaauatepuyHblii u ASCII.
OTnenbHble YacTy cooblleHna (aapecHan MHhopMaLuma, AaHHble, Havano
C00BLLEHMA W T. [1.) IMEIOT UBETOBYIO MApKMPOBKY, 4TO YNPOLLAET npoBe-
NeHne aHann3a. Cnucki METOK MOTyT BbITb 3arpyXeHbl A YNPOLLEHNA
1 ycKopeHus npouenypbl 06pabaTku pedynstatos. MneHtudmkatopsl (D)
W aapecHan nHcopMauma B NOTOKe AaHHbIX UMEIOT MHTYUTUBHO
NoHATHbIE 0603HaYeHus, Hanpumep Engine Speed (YacToTa BpaLleHna
JBWraTens), ucnonb3yemble BMECTO LeCTHaALATePUYHOro dhopmarta.
Tabnuua co cn1ckoM 1eK0ANPOBaHHbIX AaHHbIX NPeAoCTaBAETCA

B IONO/HEHNE K 0ObIYHON AMarpamMMe ¢ AYENCTON CTPYKTYPON.

Bonbuioit 00beM NAMATH ANA NONYYEHUA NOJIHOW KAPTUHBI
Bonbuwoit 06bem namaTi npubopa RAS®RTM no3sonaeT 3anucbiBaTh
BCE Nepe/laBaemMble JaHHbIE 1 NOMOraeT nofb30BaTeNAM OnepaT1BHO
oLeHmBaThb xapakTepuctuki Y. NMoapobHoe oTobpaxeHne gekoanpo-
BaHHbIX @HHbIX aBTOMATUYECKU NOACTPAMBAETCA B 3aBUCUMOCTH OT
ko3dduumeHTa MacLuTabuposaHuA. [lekoanpoBaHHble AaHHbIE Takxe
MOryT 6bITb 0TOBPaXeHbI B TabnMYHOM BUAE, 4TO 06eCneYnBaeT HarnAaa-
HOCTb NPeACTaBEHNA Pe3yNbTaToB.

WHTynTMBHO NOHATHAA cucTeMa NOUCKA M HaBUTaLum
Pa3nuyHble MHCTPYMEHTbI 1A aHan13a NPOTOKOOB TECHO CBA3aHI.
®yHKumA novcka obneryaeT HaBUraLMIO B ONPEENAEMbIX MPOTOKOIOM
NaHHbIX. Hanpumep, ecnu BbibpaTh CTPOYKY B Tabnnue, COOTBETCTBYHO-
LMe AaHHbIe Takxke ByayT BblAENEHbI Ha rpacdinke curHana.

OaHoBpeMeHHOe AeKOANPOBaHUE U 0TOOpa)KeHNe AaHHbIX
HECKONbKWUX NPOTOKOJIOB

B pape cnyyaes ownbKM BOSHUKAIOT MoJ BAMAHUEM HECKOMbKMX BO3-
neiicTytolmx thaktopos. [prnbop R&S®RTM obecneunBaeT ogHoBpe-
MEHHOe 1eK0AMPOBaHME 1 0TOBPAXEHNE AaHHbIX [10 YETLIPEX LLMH, YTO
Mo3BONAET MrHOBEHHO 06HaPYXMBATb HEXENaTesbHble BO3/EACTBIA.
®yHkuma VirtualScreen npubopa R&S®RTM obecneunBaeT HarnaaHOCTb
0T06PaXeHNA NOMy4YeHHbIX PE3yNbTaToB B NI0O0A MOMEHT.

Onuuun ANA CMHXPOHN3aLMN 1 AeKOANPOBaHUA

CranpapT nocnepoBatesnbHoi

Mpunoxenune
nepeAa4u faHHbIX
BcTpanBaemble cucTemb [2C/SPI
UART/RS-232/RS-422/RS-485
AsTomobunbHaa npombilwnesrocts  CAN/LIN
3BYKOBbIE CUTHabI 12S/LJ/RJ/TDM
SO 5715
ARINC 429

Onuua

R&S®RTMK1
R&S®RTM-K2
R&S®RTM-K3
R&S®RTM-K5

R&S®RTM-K6
R&S®RTM-K7

BcnnbiBatoLLye A1anoroBble OKHa: HarnaaHoe 0TobpaXeHUe onuuii HaCTPOAKK AnA COCTOAHWIA oLMBOK B pamkax npotokona MIL-STD-1553.
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CermeHTMpoOBaHHaA
namMmAThb:

460 MnH 0TCYETOB
C byHKLMEen apxuBa

I CermeHTpoBaHHaA NaMATb N1 cOBPaHHbIX AaHHbIX
o6bemom 460 MH 0TCYEeTOoB

I [lo 45 TbiC. OTAENbHbIX CErMEHTOB AN19 3anuch AaHHbIX
I Manasa nnuTensHOCTb neproaa NpocToA: MeHee 5 MKC

I 3anucb aHanoroBbIX ¥ LMPOBLIX CUTHAMOB, a TakXe
J1aHHbIX NPOTOKO/10B MOCNE0BaTeNbHbIX LUUH B CErMEH-
TUPOBAHHY0 NaMATb

I JlocTyn Ko BceM MHCTPYMEHTaM aHanuaa (Hanpumep, yHK-
LM UcnbiTaHuA Ha cooteTcTBre Macke unv QuickMeas)

I TouHble BPEMEHHbIE METKW A/1A BCEX 3aNMUCaHHbIX JaHHbIX

[pocToi BbIGOP ANMHBI CErMeHTa.

16

MamaTtb 06bemom 460 MAH 0TCHETOB ANA ANMTENbHBIX LUKIIOB
cOopa AaHHbIX

CermeHTMpoBaHHaA naMATL 6oMbLUOro 06bema, 0becneynBaeman
onumeit R&S®RTM-K15, MoxeT 6bITb 1cMonb3oBaHa 1A NpoBeaeHus
aHanu3a nocneaoBaTeNbHOCTEl CUrHa0oB B Npeaenax NpoAoIXNTENb-
HOro nepuoaa HabnoaeHnA 1 0becneynBaeT OTCYTCTBME NPOMYCKOB CUT-
Hana. Hanpumep, 3axBaT curHanoB NpoTokonos, Takux kak 12C nnm SPI,
BO BCTPaMBAEMbIX CUCTEMAX MOXKET BbIMOMHATLCA B TEUEHME HECKOMbKIX
CEKYHA UK AaXe MUHYT. BO3MOXHOCTb M3MEHEHWA pa3Mepa CermMeHTa
ot 10 Tbic. 4o 20 MAH 0TCYeTOB 06ECNeYMBAET ONTUMANLHOCTb HC-
nonb30BaHNA CErMeHTUPOBaHHOM NamATi 06bemom 460 MiH 0TCHETOB;
MOXET ObITb NOAYYEHO A0 45 ThiC. CBA3AHHbIX OTAEMbHbIX 3aNNUCEN.

3Ta dyHKUNA ByaEeT No AOCTOMHCTBY OLEHEHa 1CCe0BaTeNAMMN

B 06nacTu hN3nKku, KOTOpbIM HEOBXOAMMO PELLIEHNE 1A MOHUTOPUHIa
na3epos, paboTatoLLMX B UMMYNLCHOM PEXMME, a Takxe paspaboTdu-
KaMu UMMYbCHbIX PAAMONOKALMOHHbIX CUCTEM. B coueTanum ¢ onumeii
CMELLIaHHbIX CUrHaN0B UK ONUNAMI aHanNn3a aHHbIX nocnefoBaTesb-
Hbix LnH onuma R&S®RTM-K15 aBnAeTcA naeanbHbIM peLleHnem ans
NpoBeAeHNA HanaJku BCTPaMBaEMbIX CUCTEM.



Mpumenenne Bcex hyHKUMiA ocumorpada K npowewmm
co0biTAM

Mpu HaxaTum knaeuwwu History (apxuB) oTKpbIBAETCA AOCTYN KO BCEM
paHee cobpaHHbLIM JaHHbIM, COXPAHEHHBIM B CErMEHTUPOBAHHON NamATH
06bemom 460 MAH 0TCHETOB, ANA NPOBEAEHNA AaNbHEIALLEr0 aHanm3a.

B pexwume apxuBa A0CTYNHbI BCE MHCTPYMEHTbHI @Hann3a, BKo4aA ne-
MbiTaHnA Ha cooTeTcTBMe Macke, dyHkuma QuickMeas n BI1®-aHanua.
DyHKUMA apxuBa TakxXe MOXET BbITb MCMONb30BaHa C LINGPOBbIMMY
kaHanamu onuun MSO; kpome Toro, NOAAEPXKMBAETCA BO3MOXHOCTb
ee 00bEANHEHNA CO BCEMM ONMUMAMI aHanu3a NocnefoBaTesbHbIX LKH,
a Takxe C onuueii aHann3a cnexkTpa v NOCTPOEHUA CNEKTPOrpaMM
R&S®RTM-K18.

OToGpa)keHue nogpoGHoCTEl 6e3 nponyckoB Gnarogaps mManoi
ANUTENbHOCTU NEPUO/I0B NPOCTOA

B pexwuMe ynbTpacerMeHTUpoBaHNa MUHUMaNbHaA ANNTENBHOCTb
nepuofa NpocToA He NpeBblilaeT 5 MKC. [laHHble NocneaoBaTENbHBIX
MPOTOKO/O0B W UMMYNbCHbIE NOCNEA0BATENLHOCTY MOTYT 3aNUCHIBATLCA
npakTuyeckn 6e3 nepepsiBa. B pexxume apxuBa Nonb30BaTeNU MoryT

C NErKOCTbIO NEPEMELLIATLCA Kak BPYYHYH), Tak M aBTOMATUYECKM

M0 3anM1caHHbIM CErMEHTaM U BOCCTaHaBAMBATb XPOHOMOMN COBbITHIA
bnaroapa BbICOKOTOYHBIM BPEMEHHBIM METKaM.

Cel’MeHTV]pOBaHHaH namaATb 06bemom 460 MIH 0TCYETOB NO3BONAET 3aMiChIBaThH 1 dHaNn3npoBaThb NMakeTHbIE CUrHabI C UCMOJIb30BaHNEM [10 45 TbIC.

CErMEHTOB.
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AHann3s
napameTpoB
3JIEKTPONUTAHKA:
nony4vyeHue
XapaKTepucTuK
TOKa N HanpAXXeHna

I AHanu3 BXOAHbIX V1 BbIXOAHbIX XapakTEPUCTUK, @ Takke
nepeaaToqHon yHKLMM MMMYbCHBIX UCTOYHMKOB NUTAHMA

I MacTep n3mepeHnuin ana BbICTPOro NPOBEAEHNA
N3MepPEHNI

I lpocToe 1 bbICTPOE NPOTOKONNPOBAHME PE3YNLTATOB

I AHanu3 rapMoHWYECKOro TOKa B COOTBETCTBUM C

TpebosaHnamu 06LenpuHATLIX cTaHaapTos EN, MIL
n RTCA

CneuvanuaupoBaHHble (hyHKLMN U3MEPEHUA ANA onpejeneHus
XapaKTepUCTUK CUIIOBOI 3JIEKTPOHUKM

MHCTPYMEHTbI aHanu3a No3BoNAT NPOBOANTL BEPUMMKALMIO M Hanaaky
Ha 3Tane pa3paboTky Leneii NCTOYHMKOB HanpsxeHna 1 Toka. Onuua
aHanu3a napameTpos anekTponutaina R&S®RTM-K31 nossonset npo-
BOAMTb aHANM3 XapakTepPUCTUK NP BKIKOYEHUN/BLIKIIOYEHUN 1 OMpe-
[enaTb coBCTBEHHYI0 NepeAaTouHYI0 yHKLMIO NONMHONM Lenu, 0bnacTb
ycToiunBoit paboThl (SOA), Ka4ecTBO BbIXOAHOTO CUTrHANa U Miobble BUAbI
noTeps.

PyHKunn namepenuna onyun R&S®RTM-K31

Wamepenue DYHKUMN U3MepeHns

BXOOHblE XapaKTepUCTUKN  rapMOHUKY Toka EN 61000-3-2
knacc A, B, C,D
MIL-STD-1399
RTCA DO-160

MYCKOBOW TOK
Ka4ecTBO 3NEKTPO3HEpPrin
napameTpbl 3HepronoTpebnexua

Ynpasnexue
npeo6bpa3oBaTenem MOLYNALMOHHBI aHanua
MOLLHOCTH

KpyTW3Ha curiana

AWHaMn4eckoe CconpoTmMBieHne BO BKNHOYEHHOM CO-
CTOAHWUKN

o o6nacTb ycToR4MBOi paboTel
CunoBoii TpakT
(penakTop macok SOA)
XapaKTepUCTIKM NPy BKIKOYEHWN/BLIKNHOYEHUN
noTepy NPy NepexntoyeHnt
Kna
BbIxoziHbIE XapakTepucTUk  MyAbCaLmMN Ha BbIXOAe
nepeaaToyHan xapakTepucTuka

BbIXOAHOM CMEKTP

(DyHKLI,I/IFI I/IHTepaKTVIBHOVI CrnpaBKK NO3BOJIAET NPOBOANTL U3MEPEHNA 6bICTpO 1 NPOCTO.



Moanepxxka chyHkymu rpachuyeckoli cnpaskn ana obecnevyeHus
0e30wwn004HON PadoTbI

Mpw BbIbOpE NONb30BaTENAMI YHKLINK M3MEPEHNA 0TOBpaxatoTca
rpadnyeckune noackasku, NoMOoratoLme B HaCTPOMKE M3MEPUTESTbHON
YCTaHOBKM. Ha pucyHkax nokasblBataTca Tpebyemble NOAKIYEHA
06bI4HbIX 1 TOKOBbIX MPoBHMKOB. Ocumnnorpad aBToMaT4eckm HacTpa-
WBAETCA B COOTBETCTBUM C BbIOPAHHO M3MEPUTENBHON (MYHKLMEN, YTO
obecneynBaeT onepaTMBHOE NONyYeHWe pe3ynbTatos. Pedynbrathl n3-
MEPEHMA JOCTYMHbI B (haiine opmara .CSv 1 MOryT BbiTb MCMOb30BaHb
AnA NpoBefeHuA NoApoBbHOro aHanm3a uam NpoToKONMPOBAHUA.

CranpapTbl ANA OrpaHUYeHUA rapMOHNYECKOr0 TOKa

Mpw pa3paboTke MMNYALCHBIX UCTOYHUKOB NMUTAHWA, B 3aBUCMMOCTH OT
0061acTV NPUMEHEHIA, BO3HWKAET NOTPEBHOCTL B 06€CNEYEHUM COOTBET-
CTBMA Pa3fM4HbIM CTAHAAPTaM ANA OrpaHN4eHNA rapMOHNYECKOr0 ToKa.
Onums R&S®RTM-K31 obecneunsaet noaaepxky nonb3osatens B Xoae
TECTUPOBAHMA Ha COOTBETCTBUE BCEM 06LLIENPUHATLIM CTaHAApTaM:

EN 61000-3-2, knaccel A, B, C, D, MIL-STD-1399 1 RTCA DO-160.

PaCLLIVIpeHHbIe BO3MOXXHOCTWM NMPOTOKO/IMPOBaHWA PE3Y/IbTaTOB N3MEPEHWA.

MpocToe n HarnAaHoE NPOTOKOIMPOBaHUE Pe3yNbLTaTOB aHanu3a
napameTpoB 3/1IeKTPONMTaHNA

Jltobble pesynbTaThl MOryT ObITb BHECEHbI B MPOTOKON UCMbITAHWA NPO-
CTbIM HaxaTeM KHOMKK. B npoTokone ucnbitaHna AoKyMeHTUpYeTCA
TekyLLanA cxema UCMbITaHWi 1 KoHUrypauya. MporpaMmHbIiA MHCTPY-
meHT R&S®0scilloscope Report Creator, 6ecnnatHo [OCTyMHbIA Ha caiiTe
komnaHuu Rohde & Schwarz, ncnonbayetca ana hopmupoBaHus oT4eTa.
[ina nonb3oBarteneit 06ecneynBaloTca BO3MOXHOCTW 3ajaHnA CTEMNEHN
JeTann3auum BHOCUMbIX B OTHET NapaMeTPOB 1 HAaCTPOKM BHELLHErD
BMAa, HanpuMmep nyTem AobaBneHnsa (UPMEHHOro 3Haka. MToroBblil
cthaiin npeactasneH B hopmarte .pdf.

[JononHutenbHble NPUHAANEXXHOCTN [AJIA OpraHu3aLmum
NOAKNIOYEHUA U KOPPEKLUM 3a[EPIKKM

LLInpokuid cnekTp NaccuBHBIX 1 akTUBHbIX NPOBHMKOB 0BECNeYNBaLOT
BO3MOXHOCTb BbINOSHEHMA U3MEPEHWIA B CTaHAAPTHBIX Ananas3oHax
HanpsxeHuii 1 TokoB. KannbposoyHaa nnata R&AS®RT-ZF20 ana us-
MEPEHMIA MOLLIHOCTU MOXET BbITb MCNONb30BaHA ANA CUHXPOHU3ALMM N0
BPEMEH! N3MEPAEMBIX CUTHAMOB, MOCTYNAKLLMX OT TOKOBbIX NPOBHUKOB
1 NpobHIKoB HanpAxeHWid. OnumA aHanu3a napamMeTpoB ANEKTPONUTa-
Hua R&AS®RTM-K31 aBTOMaT4ECKM KOMMEHCUPYET CABUT thasbl Mex.y
CUrHanamu ToKoBoro NpobHuKa 1 NpoBHUKa HAaNPAXEHNA NPW HaxaTuK
COOTBETCTBYHLLEHA KHOMKM.

Rohde & Schwarz L|ucdposoii 3anommHatoLmit ocumnnorpac R&S®RTM - 19



AHanun3 cnekrtpa:
bbiCcTpOE
onpefesieHne
4YaCTOTHO-
BPEMEHHbIX
XapaKTepucTuk

I OT HynA [0 WpKHBI NoNoCck! Nponyckanua nprbopa

I HesaBucyMbIi 0AHOBPEMEHHDIN @Hanu3 B 4aCTOTHOM
N BPEMEHHOI 0611acTAxX

I BbicokaA YyBCTBUTENBHOCTb U LIMPOKWA AMHAMUYECKMIA
[ManasoH ANnA HaAexHoro 06HapyXXeHna nomex

I AHanu3 4acTOTHO-BPEMEHHBIX 3aBUCUMOCTEN C MOMOLLIbHO
(OYHKLMM CNEKTPOrpammbl

I Bo3MOXHOCTb CNONb30BaHNA B COYETAHUM C (DYHKLIMEN
apxvBa n CerMeHTUPOBaHHON NaMATbI0 06beMoM 460 MiH
0TCYETOB

I ABTOMAaTU4YeCcKuiA M Py4HOI NOUCK MKOB C MOMOLLbHO
MapKepos

I Tvnbl KpMBOIA: HOpManbHaA, CPeaHee 3Ha4eHue,
yAEePXaHue Makcumyma u yaepxaHue MUHUMyma

OTaenbHble CUrHaNbHbIe TPAKTbl A1 OLICTPOro NpoBeAeHus
He3aBMCUMOrO aHann3a BO BPEeMEHHOIi N YacTOTHOWN o06nacTax
CnoxHble Ana 0bHapyxeHnA oLLMBbKM 3a4acTyo BO3HWKAIOT B Pe3y/ib-
TaTe B3aNMOLENCTBNA MEXAY CUrHanamm BO BDEMEHHOI 1 4acTOTHOM
o6nacTax. Onuna aHanu3a cnexkTpa U NOCTPOEHUA CMNEKTPOrPaMM
R&S®RTM-K18 no3sonAaet 6bIcTpo 1 NPocTo 06HapyXMBaThL Takue
ownbku. [lnanasoH aHann3a npocTUpaeTca OT HyNA [0 WWPWUHBI NOAOChI
nponyckaHua npubopa (ao 1 Mu). Peanuaauma ¢ oTaeNbHbIMY CUTHANb-
HbIMUK TpakTamu 06ecnevnBaeT BO3MOXHOCTb HE3aBUCUMOI HACTPOAKN
napaMeTpoB YacTaThl 1 BpemeHu. Kak 1 B cnyyae aHanusatopa CnekTpa,
Takue napameTpbl, kak LieHTpanbHas 4acToTa U nojoca paspeLueHns
MOryT BbITb C NIErkOCTbH0 afanT1POBaHbl ANA KOHKPETHOM 3aaa4u U3me-
PEHWA; KPOME TOro, MOXHO BbIBPaTh ONTUMAaNbHbIE HACTPONKN BO Bpe-
MEHHOI# 06nacTi. AnnapaTHO peann3oBaHHbIA LMGPOBOIi NOHWXAIOLLNA
npeo6pasosatens (DDC) no3BonaeT BbINOAHUTL NEPEHOC CnekTpa Ang
NoNy4YeHUA CNekTpasbHbIX COCTABNAOLLNX, HEOBX0AUMBIX ANA NpoBeae-
HWA aHann3a, 4To 06ecneynBaEeT ONTUMAbLHYIO NPOU3BOANTENBHOCTb

11 N03BONAET A0BUTLCA HAMBbLICLLIEN CKOPOCTW NPOBEAEHNA aHann3a B
HECKONbKMX 06nacTAx AnAa ocunnnorpadoB 3T0ro knacca.

MapannenbHana padoTta: KoppenAuua MeXay 4acToTon

M BpeMeHeM

B ocHoBe nepcnekTUBHON 3NeKTPOHHOI annapaTypbl NEXUT MPUHLMAM
HenpepbIBHOr0 B3aMMOAENCTBUA MEXAY NPOTOKOMbHLIMY MHTEPENCa-
MW, @ TakKe UMPOBBIMM, AHANOTOBBIMM 1 YACTOTHBIMU KOMMOHEHTAMMY.
0AHOBPEMEHHBI# aHanM3 BCeX KOMMOHEHTOB, HAMPUMEP C NOMOLLbO
onumn R&S®RTM-K18, aBnaetca 06A3aTenbHbIM TpebosaHueM. LLu-
POKONOMOCHbIA CEKTP MOXET BbITb NOAYYEH U3 OTAENBHOI 3anucK ¢
NoMOLLbIO hyHKUMK BbicTporo npeobpasosarus Mypbe (BIND). U3 aToil
€ 3anucK MoryT BbITb NOMy4eHbl BPEMEHHBIE 1 YACTOTHbIE [aHHbIE, @
TakXe NPOTOKOMbHaA MHAOPMALMA; KPOME TOro, MOXET BbiTb BbICTPO
pacno3HaH onopHbIiA TakToBbIi curHan. OkHa M3MEepeHUs nomoraioT
nonb30BaTeNAM B Bbl6Ope KOHKPETHbIX 06NaCcTeN 3anucu, YTo ynpoLiaeT
npoueaypy cbopa AaHHbIX, HanpyUMep, Npu paboTe B PeXUME C NepPeKsto-
YeHMEM YacTOTbl.

ApxuTekTypa ¢ ABYMA TPaKTamMu A NpoBefeHUA He3aBUCMMOro O4HOBpPEMEHHOro aHanusa
BO BPeMEeHHOM U YacTOTHOM obGnacTax

BbibpaHHbIi
KaHan
TpakT anA aHanu3a cnekTpa

Lnchposoii noHuxato-

MUX > i npeoGpasosatens NN

(DDC)
3anyck
KaHansbl N0 NPOPEXeHHOMY
1-4 BO BpEMEHU
curHany

TpaKT ONnA BPEeMEeHHOro aHanusa
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CnekTporpamma: oToGpa)keHue 3aBUCUMOCTH 4acTOTbl

OT BpeMeHH

Ha cnekTporpamme oTobpaxaeTcA 3aBUCHMOCTb HaCTOTbI OT BPEMEHN

B [IONO/IHEHNME K TeKyLLeMy cnekTpy. [InA ynpouleHua nHTepnpeTaumnm
aMNANTYZA MOXHO BOCMOSb30BATLCA (DYHKLMEN LIBETOBOW MapKMPOBKK.
Bbicokan ckopocTb BblumcneHua bI® no3sonAeT 0Tobpa3nTb aaxe
BbICTPblE N3MEHEHMA YacTOTbl. BMecTe ¢ onumeit apxiBa 1 CerMeHTMpo-
BaHHoOI namaTi R&AS®RTM-K15 mapkepbl cnekTporpamMmbl N03BOAAIOT
0T06pa3nTb MOMEHT c60pa AaHHbIX, YTO IeNaeT BO3MOXHOM 3arpy3ky
COOTBETCTBYIOLLMX OCUMNNOTPAMM BO BDEMEHHOI 11 4acTOTHOI 0BnacTaAx
Ha 3kpaH npubopa. Bce uHcTpymeHThl npubopa R&AS®RTM MoryT ObiTh
MCMONb30BaHbI 1A aHan3a 3arpyXeHHbIX 0CLMI0rPaMM.

Mapkepbl: ¢ TOYHOCTbIO 40 MUKPOCEKYHA

Mapkepbl MOryT 6bITb aBTOMATUYECKM PACNONOXEHbI HA MUKOBbIX 3Ha-
YeHWAX 4acToThl ANA BbICTPOro NPOBeAEHMA aHanu3a. [na onpeaenequa
MUKOB UCMOMbL3YETCA afianTUPYEMbIA NOPOroBbIA YPOBEHb. 3HAYEHNA
TaKux NapaMeTpOB, kKak NMKOBOE OTKIOHEHWE U MaKCUMabHaA LUMPUHA
nuka MoryT BbITb ONPeAeneHbl Ana NPOBeAeHUA Yry6NeHHOr aHanusa.
PeaynbraThl MOryT 6bITh CBEAEHBI B TabnLy (aBCONIOTHbIE 3HAYEHUA UM
3HaYeHMA OTHOCUTENBHO KOHKPETHOTO OMOPHOro Mapkepa). HacTpau-
BaeMble M3MEPEHUA C NOMOLLbH AefbTa-MapKepoB YNpoLLakT 3aaaqy
OnpeAeneHna paccToOAHMA MeX/Y NUKami curHana.

Tpw pasnuyHbIX NPeACTaBNEHNA 3MEPEHHOr0 CirHana: BO BpeMeHHO 061acTu (cBepxy),

C NMOMOLLIbO CMeKTPorpamMmbi (B LIEHTPE) 11 B 4acTOTHOI 06nacTyt (CHU3Y).

Rohde & Schwarz Liucdposoii 3anomuHatoLmit ocumnnorpac R&S®RTM - 21



[lpoOHUKMK:
HaJeXHoe
NoAKYEHMNe

BbICOKOKa4eCTBEHHbIE aKTUBHbIE W MACCUBHbIE MPOBOHNKM
nononHaT ocumnnorpadbl R&S®RTM. Obnapnas
BENNKONENHbIMU XapakTEPUCTUKaMM, 3TN NPOOHMKM TakxXe
HaZEeXHbI 1 y06HbI B paboTe.

MpakTniHaa KOHCTPYKLUMA: MUKPOKHOMKa 0becneymBaeT yaobHoe
ynpasnexue npnbopoM. PazHoobpasHble HaKOHEYHNKI MPOBHMKOB 1
3a3emMnAtoLLMe Kabenu BKIYEHbI B CTAHAAPTHbIA KOMMIEKT NOCTaBKM
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CemeiicTBo npooHukoB R&S°RTM

MaccyBHble NPOBHMKM XOPOLLO NOAXOAAT AnA 00bI4HbIX U3MEPEHNIA HN3-
KOYaCTOTHbIX CUrHANO0B C MEHEe CTPOrUMI TPEBOBAHMAMI K TOYHOCTU.
Ocunnnorpacbl RRS®RTM B cTaHgapTHON KOMMNEKTaLuy NocTaBnaoTcs
€ 0AH1M nacemsHbIM npobHukoM R&AS®RTM-ZP10 (nonoca yactot 500 MIw)
ANA KaXaoro kaHana ocuunnorpada. [ina Hanpaxenus cabile 400 B
MCMOMb3YIOTCA NACCUBHBIE BbICOKOBONLTHbIE NMpobHMKK R&S®RTM-ZH10/
ZH11.

AKTnBHbIE NPOBHMKK TPEBYIOTCA B TEX CyyanX, KOraa Harpyska Ha
MCMbITYEMOE YCTPOIACTBO AOKHA BbITb HU3KON MM ECAN M3MEPAEMbIIA
CUTHaN COAEPXMT BbICOKOYACTOTHbIE KOMMOHEHTbI, KOTOPbIE HE [I0MXKHbI
BObITb MCKaXEHbI. [laxe curHanbl B KUNOrepLoBOM nana3oHe MoryT
cofepXaTb Ha PPOHTAX BbICOKOYACTOTHbIE KOMMOHEHTbI HAMHOMO BbILLIE
100 Mru. Komnanusa Rohde & Schwarz npeanaraet nonHblii accopTUMeHT
BbICOKOKA4eCTBEHHbIX akTUBHbIX NPo6HIKoB. bnaronapa ceoeit nonoce
4acToT HecMMeTPHYHBbIe NpobHUkK R&AS®RT-ZS10E n R&S®RT-ZS10
naeanbHo noaxoaat ana ocuunnorpachoB R&S®RTM. 06a aTnx npob-
HWKa 0611aA1al0T BENMKONEMHLIMI XapaKTEPUCTUKaMK, OTAIMYME MEX]Y
HAMW 3aKMI0YAETCA TONBKO B BbINOAHAEMBIX (YHKLMAX.

Mpo6Huk R&S®RT-ZS10E obnanaet xopoLueit 6a3080i dyHKUMOHANBHO-
CTbH0 W NpUBNEKATENbHbIM COOTHOLLIEHVEM LIEHBI 1 KayecTBa. [Tomumo
370r0, NpobHUK R&S®RT-ZS10 cHabeH He TONbKO B0MbLLIUM YACTIOM
NPUHAANEXHOCTEN, HO TAKXKE OCHALLIEH HEKOTOPbIMM 04eHb MoNes-
HbIM I0NONHUTENBHBIMI (YHKUMAMI: BCTPOEHHbIM BOMLTMETPOM W
MUKPOKHOMKO Ha HakoHeYHUKe NpobHIka, obecneunBatoLLel yaobHoe
ynpaBsnexne NpubopoMm.

Mpo6Hukn R&S®RT-ZD10 n R&S®RT-ZD20, BrntovatoLme B cebs BCTPO-
€HHbII BONLTMETP U MUKPOKHOMKY A1A ypaBneHna npubopom, no3so-
NAET NPOBOAUTL AnddepeHumanbHble n3meperua. [na anddepeHum-
anbHbIX BLICOKOBONLTHBIX 13mepeHuii (o 100 MIu) 6onbLue nogxoant

npobHuk R&S®RT-ZD01.

[ina npoBefeHUA N3MepeHuii Toka A0CTYMHbI ABa TOKOBbIX NPOGHUKa
C NUTaHMEM OT BHeLLHero ncToyHmnka, R&S®RT-ZC10 go 150 A (CK3) n
R&S®RT-ZC20 no 30 A (CK3), a Takxe TokoBbIi npobHk R&AS®RT-ZC20B,
KOTOpbI/ NOMy4aeT 3NEKTPONUTAHINE HENOCPEACTBEHHO OT ocLunorpada.

Bbicokas TouHOCTb 0TOGpaXkeHA cUrHana Gnarogapa
NpeBOCXOAHbIM XapaKTepucTUKam

MoMMUMO NONOChI YacToT, 04eHb BaXHLIMU NapameTpamit NpoBHUKOB
ABNATCA BXOAHOW UMNEeJaHC U AnHamuyecknii auanasoH. 06nagas
BbICOKMM BXOAHbIM UMMNELAHCOM, aKTUBHbIE NPOOHMKI NPeaCTaBNAoT
c060ii TONbKO MUHUMANbHYIO HArpy3Kky B paboyeil TOUKe UCTOYHMKA
curHana. OueHb WMPOKUIA AMHAMUYECKUIA Anana3oH BepTUKanbHOro
OTK/IOHEHMA NPeoTBPALLAET UCKAXEHNA CUrHaNa, 0COBEHHO Ha BbICO-
KMX YacToTax. HeT HeobxoAMMOoCTy fenaTh pa3apaxatoLime nepepbisb
B M3MEPEHUAX /1A KOMNEHCALUN, NOCKOJbKY NOrPeLLIHOCTU CMELLieH!A
1 K03thhULMeHTa yeUneHna npobHUKOB NOYTW NOSHOCTbI0 HE3aBUCHMbI
0T Temneparypsbl (Hanpumep, ana npobHukos R&AS®RT ZS10/ Z10E
apeiidh Hyna coctasnaet mexee 90 mkB/°C).

> [nAa nonyyeHvA OONONHUTENBHON MHDOPMALMN
obpaTuTech K OpoLLtope ¢ onucaHuem n3nenuna:
Lindposbie ocumnnorpadsl komnaHum Rohde & Schwarz,
npobHWKK 1 npuHaanexHocTn (PD 3606.8866.12).



MukpokHonka o6ecneynBaeT y400HOe ynpaBieHne npuoopom
Takas cuTyauma 04eHb XOpOLLO 3HaKOMa: N0b30BaTENb akKypaTHO
pacnonoxmn Aga npobHuKa B UCMLITYEMOM YCTPOMCTBE M XOYET HavaTh
W3MEPEHMA, HO Y HEro HET TPETbEI pyk. Takoro He Cly4mTcA npu
ncnonb3oBaHuKM akTuBHbIX NPobHkoB Rohde & Schwarz. Mpo6Hnky

CHabeHbl MUKPOKHOMKOM, PacnonoXeHHO! Ha HakoHEYHMKE NPOBHMKA.

37004 KHOMKe MOryT BbITb HAa3HAYEHbI PasnuyHble hyHKLIMK, HaNpUMep,
Run/Stop [Myck/Cron], Autoset [ABToHacTpoiika] unu Adjust Offset
[PerynupoBka cmeLLeHus).

MeHto Ana HacTpOKy
MUKPOKHOMKM

Aute CH1 168V ./DC

R&S®ProbeMeter: BbICOKOTOUHbIE M3MEPEHNA MO NOCTOAHHOMY TOKY,
He3aBMCUMbIE OT HAacTpOoek npubopa

TokoBbiin npobHuK R&S®RT-ZC20
(100 Mru, 30 A (CK3))

AKTVBHbIIA NPOBHMK

komnaHum Rohde & Schwarz
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R&S®ProheMeter: BCTpoeHHbI BONILTMETP 1A TOYHbIX
M3MepeHUit NOCTOAHHOIo HanpsAXKeHus

CooTBETCTBYET /I BEAMYMHA NOaBaeMoro Hanpsaxerua? [pucyTcTBy-
€T /1 NOCTOAHHAA cocTaBnAwLLan? Ha 3T BOnpaocs!, BO3HUKAIOLIME

B MOBCEHEBHOW pabaTe, AAeT OTBET NHTErPUPOBaHHbIA B aKTUBHbIE
npobHukn BonbTMeTp (R&S®ProbeMeter). OH Bceraa nokasbiBaeT NOCTO-
AHHYI0 COCTABNALOLLLYI0 N3MEPAEMOTO CUrHana BO BCEM AMHAMMYECKOM
Avana3oHe, HE3aBMCUMO OT Apyrux HacTpoek npubopa. Cnenytolime
MpenMyLLIeCTBa YNpOLLAT NOBCEAHEBHbIE M3MEPUTENbHBIE 3afauN:

| BbicTpan npoBepka nogaBaemblX HanpsAXKEHWii U ypoBHei
curHana 6e3 n3ameHeHUA HacTpoek ocymnnorpada

ABTOMaTH4YeCcKasa KOoMNeHcalma NOCTOSAHHON COCTaBAAIOLLEN
npu U3MepeHnaAX NepemMeHHOro HanpsaXXeHus ¢ ONTUMaJIbHbIM
AVUHAMWYEeCKUM Anana3oHoMm

| MocTtoanHaA cocTaBnAlWan N3MepPAEMOro CUrHana 4acTo
oOecneynmBaeT XOpOLIYI0 TOYKY OTCYETa [ANA 3afAaHNA YPOBHA
3anycka

| Mo cpaBHeHMIO ¢ KaHanom 00bIYHOTO ocuunnorpada,

BonbTMmeTp R&S°ProbeMeter o6ecneunBaeT 6onbluyto

TOYHOCTb M3MEPEeHNii NOCTOAHHOTO HanpAXXeHUA

W3mepenne cunasHoro u gudpdepeHumnanbHoro

NOCTOAHHOI0 HanpsXxeHus npooHukom R&S®RT-ZD20

BblcokoBONbTHBIA AnddepeHUnanbHblii NPOBHMK
R&S®RT-ZD01 (100 MTu, 1 B (CK3))

R&S®RT-ZD10/20 R&S®RT-ZS10

Rohde & Schwarz L|ucdposoii 3anommHatoLmit ocumnnorpac R&S°RTM - 23



LLinpuHa

BxogHoe
COMpoTUBNEHUE

BxogHasa
eMKOCTb

KoadduumeHr

AesieHnAa

AvuHamunyeckuni

e JononHutenbHoO

Mpo6HuK noJsocobl
nponyckaHvA

MaccuBHbie NPoGHNKN
R&S®RT-ZP10 500 Mry
BbicokoBONbTHbIE MPOBHMKM
R&S®RT-ZH10 400 My
R&S®RT-ZH11 400 My
AKTHBHbIE NPOGHNKM
R&S®RT-ZS10E 1My
R&S®RT-ZS10 1My
R&S®RT-2S20 1,5 My
InddepeHunannHble NPOGHUKN
R&S®RT-ZD01 100 Mly
R&S®RT-ZD10 1My
R&S®RT-ZD20 1,5 Ty

LLinpuHa
nonocbl

Mpo6Huk

10:1 10 MOm ~10n®
100:1

00 50 MOm 7,500
1000:1

10:1 1 MOm 0,8n®
100:1/1000:1 8 MOm 3,500
10:1 0,6 n®
100:1 1 MOm 1,3n®
10:1 0,6 n®

Makc. Tok
(CK3/numk)

Bpema
HapacTaHuA

MorpewHocTb
YyBCTBUTESb-

400 B (CK3)

1 kB (CK3)

8B BcTpoeHHbiii BonbTMETP

B R&S®ProbeMeter n MukpokHonka
QA ypaBnieHnsa npubopom

+140 B/ +1400 B

+5B

70 B nocr. ToKa,
46 B nepem. Toka
(nukoBoe)

+5B

BcTpoeHHbIi BONLTMETP
R&S®ProbeMeter n MukpokHonka
Q1A yNPaBNeHUA Npubopom

Makc. BxogHoe

JdononHutenbHo
HanpAXeHne

nponyckaHuA
TokoBble NpoGHUKK

R&S®RT-ZC10 10 My
R&S®RT-ZC20

100 M
R&S°RT-ZC208 i
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30A/+50A

HOCTHN

150 A/ +300 A 35 He +1 % a0 150 A (CK3)

3.5He +1 % no 30 A (CK3)

600 B (CATI), TpebyeTca Hanuume BHeLLHero
300 B (CAT 1) WCTOYHIMKA NUTaHNA, HanpuUMep
R&S®RT-ZA13
WHTepdeiic npobHmka
300 B(CATI) Rohde & Schwarz ans o6Hapy-

KEeHuA I'IpOﬁHMKOB nnoaa4n
3NEKTPONUTaHNA



[lpuHaANEeXHOCTH:
yYCTaHOBKaA

B CTOMKY

M TPaHCNOPTUPOBKA

3alLLMTHAA KpbILLKa Ha NEPesHIo naxenb R&S®RTM-Z1
Markas cymka nAa nepeHocku R&S®RTM-Z3
TpaHcnopTHbIiA Kelic R&S®RTM-Z4
KomnnekT anAa MoHTaxa B CTOiiKy R&S®ZZA-RTM

Yno6cTBO XpaHeHUA v 6€30MacHOCTb TPAHCNOPTUPOBKU
bonbLLoii BbIGOP NPUHAANEXHOCTE ANA XPaHEHWA W TPAHCNOPTUPOB-

K11 06eCneyMBatoT NOMHYIO 3alLUWUTY 1 NErkocTb NEPeHocku Npnubopa
R&S®RTM. 06nbem markoi cymkm ana nepeqockn RAS®RTM-Z3 poctato-
YeH AnA pasmelleHna ocumnnorpada, npobHUKoB 1 kabenen.

MpocTtaa uuterpaumna

KomnnekT ana moHTaxa B cToiiky R&S®ZZA-RTM obecne4usaet npo-
CTOTY YCTaHOBKM B KOPMYC BbICOTON BCErO 4 eAMHMLbI, HANpUMep, Ans
NpOBE/JIEHNA UCMbITaHWIA HEMOCPEACTBEHHO Ha NPOM3BOACTBE.

Rohde & Schwarz L|ucdposoii 3anommHatoLmit ocumnnorpac R&S®RTM - 25



YHUBEpPCaNbHOCTb:
MHOIOYNCNEHHbIE

(MYHKLUN ONA
pa3Ho00pa3HbIX
NPUI0XKEHUN

HacTonbHbIn ocumnnorpad A0MKEH ObiTb ObICTPbIM 1
y100HbIM B 0OpaLLeHN, a Takxe 06ecneyvnBaTh HaaexHble
pe3ynbratbl u3mepeHuis. OH JOMKEH CNpaBAATLCA C
Pa3NNYHbIMIA NPUNOXEHNAMN, OT aHanu3a BO BPEMEHHOIA
obnactn ao bI®, a Takxe 0T aHanM3a NOrMYECKMX CUrHAOB
[0 aHanu3a NpoToKoN0B. IMEHHO Takum nprbopom
anaetcA ocumnnorpad R&S®RTM.

Pa3pa0oTKa aneKTpOHHbIX YCTPOWCTB

Ocumnnorpadhbl MCNONL3YIOTCA ANA MHOMX 3a/ia4 B NpOLIECCe pa3spa-
6OTKM BCTpanBaeMbIX CUCTEM, HAYMHAA OT BBEAIEHUA B 3KCMyaTaLnio
annapaTHoro 06ecneyeHnA 10 NPUEMOYHBIX 1 CEPTU(MKALMOHHBIX UC-
MbITaHWA 1 CEPBUCHOIO 0BCNYXMBaHWA. [Inda Bcex aTux 3aaay Tpebyerca
ocuunnorpad ¢ yao6bHbIM ynpaBieH1eM 1 COBPEMEHHBIMI U3MEPUTENb-
HbIMU DYHKLMAMM, KOTOPBIA MOXET 068CNeYNTb TOUYHbIE PE3yNbTaThl
namepenuit. Ocumnnorpadbl R&S®RTM paspaboTaHbl Ans BbINOAHEHUS
yKa3aHHbIX 3a/1a4 1 y0BNETBOPAIOT BCEM NEPEYMCIEHHbIM TpeboBa-
HuaMm. Hanpumep, dyHkuma QuickMeas BbiaaeT nepeble pesynbraThl
YXE Yepe3 HECKO/bKO CEKYH NOCE BKNYEHNA. AHANN3 NOrUYeckuX
CUTHa0B 1 NPOTOKO/O0B NO3BONAET NPOBOANTL Yry6NeHHOe 1ccnefoBa-
HWE CUTHANOB C LIEMbIO 0TNAJKM BCTPAMBAEMbIX CUCTEM.

MpounssoacTBO

B ocHOBe ucrbITaHWil kKa4yecTBa 3NEKTPUYECKNX CUTHAMOB 0MXHBI Ne-
XaTb TECTbI Ha JONYCTUMOE OTK/IOHEHWE N0 NPUHLMNY TOfIEH/HE TOfEH.
McnbiTaHuA Ha COOTBETCTBME MACcKM UAeanbHO NOAXOAAT ANA AaHHON
uenu. Vicnbiratento HeobXoAMMO ML NOAKKYUTb UCMbITYEMOE YCTPOI-
CTBO K ocuunnorpadyy U 3aperucTpupoBath pesysbTaTbl M3MepEHUI.

Tak Kak ucnbITaHWA Ha COOTBETCTBME MacKe BCTPOEHbI B ocUmMAnorpad
R&S®RTM, nononHuTenbHbIX 3aTpaT He noTpebyeTcs.

O6pa3oBaHue

06y4yeHne CTyaeHTOB TEOPETUHECKUM W NPaKTUYECKAM acnekTam paboTbl
C COBPEMEHHbIMU, Y06HbIMY B 0BpaLLieHni ocumnnorpadamn nveet
bonbluyo npakTUyeckyto 3HauumocTb. Ocumnnorpadbl RAS®RTM nae-
anbHo NOAXOAAT [NA KaXA0AHEBHOMO UCNOb30BaHNA B YHUBEPCUTETAX
v Konnempkax bnarogapA CTPOroMy Au3aiHy U pasHoobpasHbIM Py4HbIM
HacTpoiikam. HeBepHble I8NCTBMA MOXHO JIerko 0TMEHUTb C MOMOLLbHO
KnaBuLLIW 0TMeHbI/noBTopa. [TporpammHble MHTepdeicsl u MHTepdeiich
JaHHbIX yXe ecTb B Npubope, HanpuMep, AnA Nerkoi UHTerpauum

B cpeay MATLAB®. Kpome Toro, 4OCTYNEH Lienblii Habop NporpaMMHbIX

1 annapaTHbIX ONuUMiA U NPOBHUKOB ANA U3MEPEHUA CUrHAMOB B UCCNEao-
BaTENbCKMX NabopaTopuax.

TexHuyeckoe o6cny)xuBauue

Cneumanuctam ciyx6bl TEXHUYECKOH NOAAEPKKM HEOOX0AMMO BbICTPO
o6HapyxuBaTb HencnpasHble Mogynu. Ocumnnorpadbl R&S®RTM no-
MOratoT 1M B 3TOM Pa3Ho06pasHbIMI M3MEPUTENbHBIMI (hyHKLIMAMN

1 yA0BCTBOM MCNONb30BaHUA. VX nerkuii, KOMNakTHbIA An3aiiH 06-
neryaet paboTy no BbI30BY, HAaNPUMEP, NP1 0BCAYXNBaHUN OTAELHOTO
KOMMYTaLMOHHOTO LKada CUCTEMBI.

Ocuunnorpachbl R&S®RTM: noaxoaaT Ana ntobbix KOHTPONLHO-U3MEPUTENbHbIX 3a4au.
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OCHOBHbIE TEXHMYECKME XapaKTepUCTUKN

Cucrema BepTUKaJIbHOIro OTKJIOHEHUA
KonuyecTBo kaHanoB

[Tonoca YacTot aHanorosoro curHana (—3 ab) Ha 50 Om

Bpems HapacTaHuAa (pacyeTHoe)
BxoaHoit mneaaxe

l‘|yBCTBl'1Tl3J'IbHOCTb no Bxoay

CrabunbHocTb ycunexsuna NOCTOAHHOM COCTaBNALLEN

PaspeLuenue

Cucrtema c6opa AaHHbIX

MakcumanbHas YacToTa McKpeTM3aumum
(B peanbHoM MacLuTabe BpemeHn)

MamATb AnA cobpaHHbIX JaHHbIX

PexxiMbl NpopexuBaxns

ApuchmeTnyeckre onepaLnm ¢ ocLUANorpamMmon
Cucrema ropuaoHTanbHOro OTKNOHEHUsA
[lnana3oH BpemMeHHOI pa3BepTku

MorpeLUHoCT BPEMEHHOM pasBepTKu
KomneHcauws cagura thasbi Mexay kaHanamm
Cuctema cuHXpoHu3auum (3anycka)

Pexumbl CUHXPOHKU3aLnK

YpoBeHb CUHXPOHM3ALMM
DyHKYMN aHaIM3a U MaTeMaTMYecK1e onepauun

boictpoe nameperme (QuickMeas)

ABTOMATU3MPOBAHHBIE M3MEPEHIA
M3MepeHua ¢ NomoLLbio Kypcopa
Martonepatuu ¢ ocLmnnorpaMmMoii
Onuma cmewwanHbiX curianos (MSO)
LndbpoBble kaHasnbl

BxoaHoit umneaaHe

YacToTa auckpeTn3aumm

MamATb AnA cobpaHHbIX JaHHbIX

00wWwme xapaKTepucTUKH
Paamepei

Macca

[vcnneii

MHTepeiic!

R&S®RTM?2022/2032/2052/2102
R&S®RTM?2024/2034/2054/2104

R&S®RTM2022/2024, R&S°RTM2032/2034,
R&S®RTM?2052/2054, R&S°RTM2102/2104

R&S®RTM2032/2034, R&S°RTM2022/2024,
R&S®RTM?2052/2054, R&S°RTM2102/2104

MaKC. LLUMPMHa nosiocbl NponyckaHWA BO BCEX Anana3oHax

cMeLLieHne u nonoxexue = 0

4

200 Mru, 350 M, 500 Mru, 1My

1 He, 1,75 He, 700 He, 350 He

500mM£1,5%, TMOm+ 1%

50 Om: ot 1 MB/nen ao 2 B/nen,
1 MOm: ot 1 mB/gen o 10 B/aen

OTKNOHEHWE MakcMasbHOi paboyeii TemnepaTypsl +5 °C nocne camoperynpoBKky

YYBCTBUTENBLHOCTL MO BXOAY
YYBCTBUTENBLHOCTb MO BXOAY

BO3MOXHO COYETAHNE PeXIMa NPOPEXIMBAHUA U apudme-
TUYECKMX OMepaLiunii C CUrHanom

R&S®RTM202x/RTM203x/RTM205x
R&S®RTM210x

MpY HAXaTun KHOMKM JOCTYNHbIE N3MEPEHHbIE BENNYMHbI
BbIBOAATCA HEMOCPEACTBEHHO HA 3KPaH M HEMPEpPbLIBHO
06HOBNAKOTCA

NOAKIIYEHO 2 NOrNYECKIX NPOBHNKa,
NOAKM0YEH 1 Noruyecknii NPoBbHIUK

NOAKIIYEHO 2 NOrNYECKIX NPOBHNKa,
NOAKMOYEH 1 Nornyecknii NPoBHIUK

LUNpKUHA x BbICOTA x rny6|/|Ha

>5mB/nen +1,5 %
<5mB/nen +2 %

8 6uT, 110 16 6UT B PEXMME NPOPEXMBAHNA C BbICOKUM
pa3peLueHnem

2,5TTu (2,5 TTu);
5 Tiy ¢ nepemexeHnem

10 mnH oTcyeToB; 20 MAH OTCYETOB C NEPEMEXEHUEM;
¢ onuveit R&S®RTM-K15: cermeHTMpoBaHHaA NaMATb 06bEMOM
460 MnH 0TCYETOB

Bbl60pKa, NUKOBbIA [1ETEKTOP, PEXIM BbICOKOr0 paspeLueHna

BbIK/TI04EHbI, OrMbatoLLas, yCpeaHeHue, CriaxmnBanme, unstpauns

ot 0,5 He/nen ao 500 c/nen
ot 1 He/nen o 500 c/pen
+3,510%

+100 He

no chpoHTy, no AnutensHocTy, Buaeo (PAL, SECAM, PAL-M, SDTV,
HDTV), no wabnoHy, no paHTy, N0 cKopocTy HapacTaHuA, B-purrep
onunv: %C, SPI, UART/RS-232/RS-422/RS-485, CAN/LIN, MIL-
STD-1553, ARINC 429

+10 Aenexuii oT LeHTpa 3kpaHa

pa3max HanpaxxeHnA, NoN0XKT. MUK, OTPULL. MUK, BDEMA Hapac-
TaHWA, BpemA cnafa, CpeaHee 3HaveHne, cpeiHekBaapaTnieckoe
3Ha4veHune, nepuona, 4actota

31 dyHKUNA n3MepeHma
14 thyHKUMIA n3MepeHns
20 chyHKUMA n3MepeHna

16 (2 nornyeckux npobHuKa)
100 KOMm || 4 n®

2,5 Ti Ha KaHan
5 My Ha kaHan

10 MAIH OTCYETOB Ha KaHan
20 MIH OTCYETOB Ha KaHan

403 MM x 189 MM x 142 MM
4,1kr
8,4" TFT ueTHoiA 3kpaH, 1024 x 768 nukcenen (XGA)

2 x USB-xocr, ycTpoiicto USB, LAN,
GPIB (onumoransHo), DVI-D ana BHelwHero MoHUTOpa

TexHuueckue xapaktepucTiku cM. B aokymerTte PD 3606.8066.22 v Ha caiite www.rohde-schwarz.com
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UHdopmauma anqa 3akasa

bas3oBbiit 6ok (BKtOYaA CTaHAAPTHbIE NPUHAANEXHOCTU Ha kaHan: naccuBHblii npobHMk 500 ML (10:1), cymka AnA npuHaAneHoCTel, kpaTkoe pykoBOACTBO NOAb30BATENA, KOMNAKT-
ZNCK C PYKOBOZCTBOM N0 3KCrlyaTauuu, kabenb nutaxnsa)

Linchposoit ocumnnorpadcp

200 My, 2 kaHana R&S®RTM2022 5710.0999.22
200 M, 4 kaHana R&S®RTM2024 5710.0999.24
350 M, 2 kaHana R&S®RTM2032 5710.0999.32
350 M, 4 kaHana R&S®RTM2034 5710.0999.34
500 My, 2 kaHana R&S®RTM2052 5710.0999.52
500 My, 4 kaHana R&S®RTM2054 5710.0999.54
1TTu, 2 kaHana R&S®RTM2102 5710.0999.02
1 TTy, 4 kaHana R&S®RTM2104 5710.0999.04
Annaparthbie onyumn

AHanua cmeLLaHHbIx curkanos, 400 My R&S®RTM-B1 5710.0901.02
WuTepdeiic GPIB R&S®RTM-B10 1305.0014.02
Pactunperue nonocsl nponyckanma '

Paclumperue nonocs! nponyckanua npubopa ot 200 MIy ao 350 My R&S®RTM-B201 1326.0665.02
Paclumperue nonocs! nponyckanua npubopa ot 200 MIu go 500 My R&S®RTM-B202 1326.0671.02
Paclumperue nonocs! nponyckanua npubopa ot 350 My ao 500 My R&S®RTM-B200 5710.0918.02
PacLumperue nonocsl nponyckanua npubopa ot 200 Ml oo 1 My R&S®RTM-B203 1326.0688.02
Pactumpenue nonocsl nponyckanua npubopa ot 350 My ao 1 MMy R&S®RTM-B204 1326.0694.02
PacLumperue nonocsl nponyckanua npubopa ot 500 Ml ao 1 MMy R&S®RTM-B205 1326.0707.02
Mporpammubie onyun

CVHXpOHM3aUMA 1 AeKoAMPOBaHUE NOCNef0BaTeNbHbIX JaHHbIX |2C/SPI R&S®RTM-K1 5710.1443.02
CvHXpOHU3aLMs 11 IEKOANPOBaHUE NocnefoBaTeNbHbIx AaHHbX UART/RS-232/RS-422/RS-485 R&S®RTM-K2 5710.1450.02
CvHXpoHW3aumA 1 AekoaMpoBaHmue nocnefoBatenbHbix AaHHbX CAN/LIN R&S®RTM-K3 5710.1466.02
CWHXpoHM3aLUMA 1 AeKoaMPOBaHMe NocnefoBaTenbHbiX AaHHbIX 12S/LJ/RJ/TDM R&S®RTM-K5 5710.0882.02
CVHXpOHU3aLMA 11 IEKOANPOBaHME NOCNeA0BaTeNbHbIX AaHHbIX MIL-STD-1553 R&S®RTM-K6 1317.6835.02
CuHXpoHW3auma 1 AekoaMpoBaHmue nocnefoBaTenbHbix AaHHbIX ARINC 429 R&S®RTM-K7 1317.6841.02
ApXuB 1 CErMEHTUPOBaHHAA NaMATb R&S®RTM-K15 5710.0899.02
AHanu3 cnekTpa u NOCTPOEHWE CNEKTPOrpamm R&S®RTM-K18 1326.0959.02
AHanu3 napameTpoB 3NeKTPONUTaHNA R&S®RTM-K31 1317.5745.02
Lindposoit BonstmeTp (LIB) R&S®RTM-K32 1326.0907.02
Mpo6Hukn

500 Mru, naccusbiid, 10:1, 10 MOwm || 9,5 n®, makc. 400 B R&S®RTM-ZP10 1409.7708.02
400 M, naccuBHbIA, Bbicokoro Hanpsxerus, 100:1, 50 MOm || 7,5 n®, 1 kB (CK3) R&S®RT-ZH10 1409.7720.02
400 M, naccuBHbIA, BbICOKOro Hanpsxerus, 1000:1, 50 MOw || 7,5 n®, 1 «B (CK3) R&S®RT-ZH11 1409.7737.02
1 TTu, akTveHbIiA, 1 MOwm || 0,8 n® R&S®RT-ZS10E 1418.7007.02
1 TTu, akTveHbIA, 1 MOMm || 0,8 n®, R&S®ProbeMeter, ¢ MUKPOKHOMKOIA R&S®RT-ZS10 1410.4080.02
1.5 ITu, aktverblit, 1 MOM || 0,8 n®, R&S®ProbeMeter, ¢ MUKPOKHOMKOW R&S®RT-ZS20 1410.3502.02
100 MT, BICOKOrO HANpAXeHWs, akTuBHBIA, AndtepeHit., 8 MOwm || 3,5 n®, 1 kB (CK3) (CAT Ill) R&S®RT-ZD01 1422.0703.02

1 TTw, akTvBHBIA, AndhepeHumansHbii, 1 MOM || 0,6 n®, R&S®PrabeMeter, ¢ MukpokHonko#, BktouaeT 10:1 BHeL-

Huii atTeHioatop, 1,3 n®, 70 B nocT. Toka, 46 B nepem. Toka (nukosoe) S 20 [
1,5 ITu, akTuBHbIi, ntdepeHumnansHbid, 1 MOwm || 0,6 n®, R&S®ProbeMeter, ¢ MUKPOKHOMKOIA R&S®RT-2D20 1410.4409.02
10 MTu, TokoBeiiA, nocT./nepem. Tok, 0,01 B/A, 150 A (CK3), BNC R&S®RT-ZC10 1409.7750.02
100 MTru, Tokosblid, nocT./nepem. Tok, 0,1 B/A, 30 A (CK3), BNC R&S®RT-ZC20 1409.7766.02
100 M, TokoBbIA, noct./nepem. Tok, 0,1 B/A, 30 A (CK3), nitepdeiic npobruka Rohde & Schwarz R&S®RT-2C20B 1409.8233.02
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MpunaanexxHocTn AnA NPpoOHUKOB

Habop npuHaanextocTeit Ana naccwsHoro npobHuka R&S®RTM-ZP10 R&S®RT-ZA1 1409.7566.02
3anacHoii Habop npuHaanexHocTen ana R&S®RT-ZS10/10E R&S®RT-ZA2 1416.0405.02
Habop HakoHeuHnkoB ana R&S®RT-ZS10/10E R&S®RT-ZA3 1416.0411.02
MWuHM3aXMMbI R&S®RT-ZA4 1416.0428.02
MwuKpo3axuMbl R&S®RT-ZA5 1416.0434.02
Habop nposonos R&S®RT-ZA6 1416.0440.02
Hab6op HakoHeuHnkos ana R&S®RT-ZD20 R&S®RT-ZA7 1417.0609.02
McTouHnK nuTaHua ana Tokosbix npobHukoB R&AS®RT-ZC10/20 R&S®RT-ZA13 1409.7789.02
BHewunuii attenoatop, 10:1, 2 Mu, 70 B nocT. Toka, 46 B nepem. Toka (nukoBsoe) R&S®RT-ZA15 1410.4744.02
Komnetcatop uckaxeHuii Ana n3MepeHna napameTpoB 3NeKTponuTaHuA R&S®RT-ZF20 1800.0004.02
MpunapnexxsocTu

Kpbilka Ana nepeaHei naHenu ocuunnorpada R&S®RTM-Z1 1305.0272.02
Markan cymka ana ocunnnorpacda R&S®RTM 1 npuHaanexHocTei R&S®RTM-Z3 1305.0289.02
TpaHcnopTHbIiA Kelic R&S®RTM-Z4 1317.4210.02
Habop ana yctaHoskm B cToiiky 19" ana ocunnnorpacos R&S®RTM R&S®ZZA-RTM 1304.8292.02

PaclumperHas rapaHTus, oauH roa R&SCWE1

PaclumperHas rapaHTua, ABa roga R&S®WE?2

PaclumpeHHas rapaHTus, Tpu roga R&S®WE3

PaclumperHan rapaHTus, yeTbipe rona R&SCWE4 O6patuTecs B bnuxaiilunii oTAen otuca
PacLuMpeHHan rapaHTig, BKI4ana KanubpoBky, OAMH rof R&S®CW1 npoaax komnanun Rohde & Schwarz.
PaclumperHas rapaHTua, BKto4an kannbposky, ABa roaa R&S®CW2

PaclumperHas rapaHTus, BKlo4an kanubpoBky, Tpy roaa R&S®CW3

PaclumperHan rapaHTva, BKKOYan kanubpoBky, YeTbipe roa R&SeCW4

3KcnepT U3 MeCTHOro npe/cTaBuTeNbCTBa komnanumn Rohde & Schwarz nomoxeT nonobpath onTumanbHoe peLleHne noj Batly TpeboBaHuA.
brvxaiiiee npeactaBntenscTBo komnanun Rohde & Schwarz MoxHo HaiiTh, noceTus caidT www.sales.rohde-schwarz.com
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0150 My no4 Ty
LLinpokaA nuHenka npoaykToB

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

NckntounTensbHo WUpoKWiA AnHammuyeckunii AvanasoH Ao 4 My 1 BO3MOXHOCTb 06paboTki 10 1 MUNAMOHA OCUMNNIOTPaMM B CEKYHAY.

R&S®RTE: MpocToit. MowHbIi

Bbicokuii ypoBeHb KOH(DMABHLMANBHOCTY N3MEPEHWIA, LLIMPOKMIA CNEKTP NPUHAZNEXHOCTEI 1 BbICTPOE NOMYYeHUe Pe3ynbTaTos.

R&S®RTM: Bxniouute. U3mepsiite
HaunuTe u3MepAThb, Noka 0cTanbHbIe MPUOOPLI eLLE 3arpyKatTCa.

R&S°HM03000: Ocuunnorpatc Ha KaXkablil AeHb
Bocnonbayiiteck NpeumMyLLIECTBaMm1 CErMeHTUPOBaHHON NaMATH.

R&S°HMO Compact: TouHblii. KomnakTHbii
Bbicokan Npon3BOAMTENLHOCTL M 3KOHOMMA NPOCTPAHCTBA.

R&S°HM01002: lpou3BoauT BNeyatTnexHme
BkntoyaeT reHepaTop 1 BONLTMETP.

R&S®RTO1000 R&S®RTE1000 R&S®RTM2000

47Ty
Monoca nponyckanua - 2l
pony 1My
1600 My
MaxkcumanbHas yactora 20Ty

AUCKpeTusauuu

MaxkcumanbHblii 06bem
namaTu

800 MnH oTCYeTOB

CermeHTMpOBaHHAA NaMATb | N0 YMONYaHWIO

1104"
OToGpaXkenue 11024 x 768 nukcenei

1 CEHCOPHbIA 3KpaH

1 nonoca nponyckaxua 400 Ml
Onuua ananusa cmewanHbix 1 16 kaHanos

CUrHanos 15Ty

1 200 mnH oTcYeToB

DyHKLMM aHanu3a
CraHpapTHble

apxvB

OnunoHansHble

aHanu3 napameTpoB 3NEKTPONUTaHNA

aHanu3 cnektpa / bMN®

121y
1150y
10Ty
1500 My
1 350 MIy
1200 My

51Ty

200 MAH 0TCYETOB

10 yMonyaHuto
1104"

11024 x 768 nukcenei

B CEHCOpHbIA 3KpaH

1 nonoca nponyckatna 400 Ml
1 16 kaHanos

15[y

1 100 mnH oTcyeToB

11(Ty

1 500 Mly
1350 My
1 200 MIy

51y

1 20 MAIH 0TCYETOB

1 460 MnH 0TCYETOB (ONLMOHaNBHO)
onuuA

184"

1 1024 x 768 nukceneit

1 nonoca nponyckaxua 400 Ml
1 16 kaHanos

1250y

1 20 MAH 0TCYETOB

brNo

1/Q

MCrbITaHNE Ha COOTBETCTBME
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| R&S®HMO3000 ' R&S®HMO Compact ' R&S®HMO01002

1200 My

1
1 500 MIy ' ]gg mp‘ 1100 Miy
1400 MIy 2 70 M . 170 MMy
1 300 MMy . 150 My
41Ty 2Ty 1My

1 MAIH 0TCYETOB

8 MNH oTCYeToB 2 MJH OTCYETOB
onuuA - -
165" 165" 165"
1 640 x 480 nukceneii 1 640 x 480 nukceneit 1 640 x 480 nukceneit
1 nonoca nponyckaxua 350 Ml 1 nonoca nponyckana 350 MIy 1 nonoca nponyckatna 350 Ml
1 16 kaHanoB 1 8 kaHanos 1 8 kaHanoB
11Ty LI 1 500 MnH oTCYeTOoB
1 2 MIH 0TCYETOB 1 1 M/H 0TCYeTOB 1 500 TbIC. 0TCHETOB
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0 komnauuu Rohde & Schwarz

Rohde & Schwarz npeacTaenaet coboii HeaaBuUcUMyLD rpynny
KOMMaHWiA, CneunannanpyoLLytoca Ha Npon3BO/CTBE 3EKTPOHHOM
obopynosaHua. Komnanua Rohde & Schwarz aenaetca seayLmm
NOCTaBLUMKOM PEeLLEHMiA B 061aCTH KOHTPOLHO-N3MEPUTENBHOMD
060pya0BaHNA, TeNe- U paanoBeLLiaHNA, PaaNoMOHUTOPUHIA,

a Takxe CUCTEM 3alLmLLEeHHON paanocsasn. Rohde & Schwarz
ycneLuHo paboTtaeT yxe 6onee 80 net, npeacTaBUTENLCTBA

11 CEpBUCHbIE LIEHTPbI KOMNaHUK HaxoaATcA 6onee Yem B 70 cTpaHax.
[onoBHoi4 ochnc komnaHum pacnonoxeH B MioHxeHe, (fepmanus).

CepBuc, KOTOpOMY MOXXHO JOBEPATH
MpeacTaBnex Bo Bcem mupe
WuaueuayansHbiii nogxon

lapaHTUpOBaHHOE KayecTBO

|
|
| Tuokwit n nop 3aKkas
|
|

HapexHoctb

006a3aTenbCTBA NO OXpaHe OKpy)Katowen cpeabl

| 3neprocbeperatoLLme usnenua

I MocToAHHOE YAyYLLIEHNE 3KONOrMYECKOiA YCTORYNBOCTY
I Cuctema ynpaBnenus npupogononb3oBaquem 15014001

Certified Quality Management Certified Environmental Management

1S0 9001 1S0 14001

ROHDE & SCHWARZ B POCCHHM

r. MockBa

115093, yn. Maenosckan, 4. 7, cp. 1
Ten.: +7 (495) 981 35 60

e-mail: info.russia@rohde-schwarz.com

r. Cankr-Netepoypr

197101, yn. [ineeHckan, a. 1, odmcs 606 1 604
Ten.: +7 (812) 448 65 08

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

r. HoBocuGmpck

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

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

r. Hmkunii Horopop

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

Ten.: +7 (831) 233 03 01

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

r. PocToB-Ha-[lony

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

Ten.: +7 (928) 125 22 74

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

r. EkaTtepunoypr

620142, yn. 8 mapta, 4. 51, ocoue 702

Ten.: +7 (343) 31100 72

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

420034, yn. lexabpucTos, A. 856, odmc 712
Ten.: +7 (843) 567 27 51

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

r. Boponex

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

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

www.rohde-schwarz.ru




