CemeincTBO n3mepuTenel
MoLLHocT R&S®NRP
N3MepeHns MOLLIHOCTH,
KOTOPbIM MOXHO AOBEPSTH
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Kpatkoe onucaHune

Camble BaXHble kKayecTBa NPy 3MEPEHNSIX MOLLHOCTH
— MakcKmanbHast TO4HOCTb 1 CKOPOCTb Hapsidy C
NPOCTOTON ynpaBneHus kak yepe3 6a3oBbiin 610K
NRX, Tak n 4epes HoyTOYK/I1K. Bce atv kayecTsa
coyeTatoTcs npu ucnonb3osaHun USB v LAN
nameputenein mowHoctn R&S®NRP coBMeCTHO ¢
0a3oBbiM 6n10koM R&S®NRX mn ¢ nporpamMmHbIM
00€eCneyeHnem BUPTYaIbHOIO 3MePUTENS MOLLHOCTM
ons MK R&S®NRPV. CemeiictBo npnbopos

R&S®NRP naeanbHO noaxomuT Ans MCNONb30BaHNS
Ha NPOU3BOACTBE, B HAY4YHO-MCCNEA0BATENbCKMX,
OMbITHO-KOHCTPYKTOPCKMX 1 KaNNOPOBOYHbIX
naboparopusx, a Takxe Ans BbINOAHEHUS paboT no
MOHTaXYy 1 TEXHUYECKOMY 0OCTYXMBAHWIO.

Bce patunkn mowHocTn R&S®NRP npencTaBnsior coboit He3aBUcUMble
n3mepuTenbHblie Npnbopsl. C noMollbio USB-agantepa OHWM MOMYT Hanps-
MYIO NOACOeNHATLCS K HOYTOYKY/MK 1 paboTaTh nog ynpasneHunem M0
R&S®NRPV.

KomnakTHbIi 1 HagexHblit 6a308biil 610k R&S®NRX ¢ LBETHbIM CeH-
COPHbIM CNNeem NOALEPXMBAET [0 YeTbIPeX AaTYMKOB MOLLHOCTU
R&S®NRP co Bcemn nameputenbHbiMU QYHKUMAMI KOHKPETHOMO AaTymKa.
3MepeHHble 3HaueHns 0TOOPaXaoTCs B YACAOBOM WK rpaduyeckom
BUE B 3aBUCKUMOCTY OT hopmarta oTobpaxenus. paduyeckuii uHTep-
(deiic nonb3oBaTens Ha AMCNNee BbICOKOr0 pa3pelleHns obecneynBaet
NPOCTOE., MHTYUTMBHO NOHSTHOE ynpasneHne; 6a3oBbiM BGAOKOM MOXHO
ynpasnsTh AMCTaHUMOHHO yepe3 Ethernet, GPIB unu USB.

KnioyeBbie dakTbl

1 OKOHOMMYHBIA 11 KOMNAKTHBIA: PaboTa ¢ AaT4nkom Ha HoyToyke/ MK
yepe3 USB

1 V3mepeHus Ha mo6om pacctosHum B mogensx R&S®NRPxxSN/TN/AN
yepes BCTpoeHHbIn WEB-uHTepderic 1 nutanue no texHonorum PoE

1 LLInpokast HOMeHKnaTypa peLeHuii ans naMepeHnin MowwHoctn, ot 0 Iy,
no 110 Mu, ot -70 nbmBT po +45 nbmBT

1 JuHamnyecknit anana3oH 93 Ab y TpexkaHanbHbIX AMOAHbIX AATYMKOB
MOLLHOCTH

1 TOYHbIV aHanM3 ornbaloLLeilt MOLHOCTM CUrHana ¢ MOMOLLbIO
LINPOKOMONOCHBIX AATYMKOB MOLLHOCTY

1 MakcumanbHas TOYHOCTb C MCNOb30BAHNEM TEMOBbIX 1ATYMKOB
MOLLHOCTH

1 K 6a3oBomy 610Ky R&S®NRX MOXHO 0AHOBPEMEHHO NOACOEAMHMTD 10
YeThbIpex AaTynkoB MoLLHoCcT R&SCNRP



[lpenmyLecTsa 1
OCHOBHbIE

WHTennekTyanbHble U3MEePEeHUsi MOLLHOCTU B IOKAJIbHOM CETH

1 [ouTV Kaxaplil JaT4yk AOCTYNEH B BUAE CETEBOI MOAENN

1 [IMCTAHUMOHHbIA MOHUTOPUHI Yepes3 CeTb Ha NtoOOM PaCcCTOSHUM

1 dnektponutaHue no TexHonorum Power over Ethernet (PoE)

1 BcTpoeHHbIi BeB-uHTepdeic ¢ nonHo noaaepXKon N3aMepuTesbHbIX
byHKUMIA

> cTpaHnua 9

XapaKTepUCTUKN

®yHKkuuMn 1 paboyme xapakTepucTUKK

1 ﬂ,aT'-II/IKVI MOLUHOCTK C NOJIHOCTbIO M3BECTHLIMWN XapakTepucTnkamun
1 MuHumManbHas NOrpewHoOCTb N3MepeHus

1 WHTennekTyanbHas QyHKLMS YCPEAHEHUs MUHUMU3NPYET BPEMS

N3mMepeHns

1 YHUBEPCa/bHbIE M3MEPUTENBHBIE BYHKLIAN

DononHutenbHble GpyHkuum R&S®NRPxxS(N)/T(N)/TWG/A(N)

YHuBepcanbHbiii 1 yao0HbIi 6a30Bbiit 610k R&S®NRX
1 HarnapHoe uncnoBoe v rpaduyeckoe 0TOBPaxXeHNe U3MEPEHHBIX

3HAYEHNI, & TaKXe WHTYUTUBHO NMOHATHOE yrpasieHne
1 AnnapartHble MHTEPdENCH ANs AUCTAHLMOHHOTO YNPaBEHNs 1 3anycka
1 BO3MOXHOCTb pacluMpermns fO YeTbipex N3MEPUTENbHbIX KaHA0B
1 Tnbkue nHTepdenchl AaTinkoB

1 /3mepeHne KoadduimeHTa 0TpaxeHus No MOLWHOCTH

1 Imynaums koga R&S®NRP2

1 VICTOYHMK 15 NpOBEPKN faTynka

1 Mopaepxka USBTMC ynpoLwaeT CUCTEMHYIO MHTErpaumio

1 BCTpOEHHbIN BXOL/BbIXOA CUrHana sanycka
1 BbICTpas oLeHKa COCTOAHMA [aTynka C NOMOLLbIO MHAMKATOPA

COCTOAHNA

1 OTcoeanHsiemble kabenn ans ynoberea paboTsl

> CTpaHuua 4

> cTpannua 7

R&S®NRPV: yno6Hble N3MepeHns MOLHOCTU NOCPEACTBOM
npunoxenusa pns MK

1 PasHocTopoHHee npunoxenune ang MK

1 MHOrOQGYHKUMOHANBHOE OKHO pexuma NOCTPOEHMS KPUBOM

1 HeoObIKHOBEHHO rMOKME MapKepPHble QYHKLAN
I MHTennekTyanbHas KOHLENUMS NMLIEH3MPOBaHKS: 63 Kitoya Ha

Heckonbkux MK
> cTpaHuua 24

YHuBepcanbHoe ucnonb3oBaHue aartynkos mowHoct R&S®NRP

Tun patymka

R&S®NRPxxS(N)

TpexkaHanbHble AMOAHBIE AATYNKL
MOLLHOCTY

> crpaHnua 11
R&S®NRP33SN-V
TpexkaHanbHblii AMOAHbIA AATYMK
mouHocTh ans TBK

> crpaHvua 14
R&S®NRPxxT(N)/TWG

Tennosble AAT4MKN MOLIHOCTH

> crpaHuua 15
R&S®NRPxxA(N)

OMC-patunki cpeaHeil MoWHOCTI
[> crtpaHuua 18

R&S®NRP-Z8x

LLInpokononocHble AaT4nkv MOLWHOCTH
[> crpaHuua 19
R&S®NRP-Z211/-2221
[IByXKaHanbHble AVOAHbIE aTYNKM
MOLLHOCTY

[> ctpaHnua 21
R&S®NRP-227/-237

Mozynn AaT4ikoB MOLLHOCTH

[> ctpaHnua 22
R&S®NRP-228/-298

[laTynkin perynMpoBKiA YPOBHS!

> ctpaHnua 23

U Tonbko ans R&S®NRP-Z28.

OCHOBHblE BO3MOXHOCTM

BbICTpbIE, TOYHbIE AAT4MKI C HAGOPOM DYHKUMI 1A N3MEPEHIS
MOZYNMPOBaHHbIX 11 HEMOZYNMPOBAHHbIX CUrHAOB

Pa3pa6oTaH cneunansHo Ans Mcnonb3oBaHus B TEPMOBAKYYMHbIX
kamepax (TBK)

Camble TOYHbIE N3MEPEHNS MOLLHOCTY 1S 3TANOHHBIX N3MEPEHUI
11 MCNONb30BAHWS B KaNMOPOBOYHbIX N1aB0PATOPHAX

TouHble U3MepeHus cpeaHelt MowHocTv ans AMC-u3mepenuii

AHanus B BpEMEHHO 061acTin ¥ aBTOMATUYECKIl aHanu3
MMNYABCOB A5 PAAMOOKALIMOHHBIX 33124 1 YHUBEPCAIbHOTO
1CMOSb30BaHNA

IKOHOMMYHOE PELLIEHNE NS U3MEPEHNs MOLHOCT B YCIOBUSX
MpON3BOACTBA

Kannbposka ypoBHS NCTOYHNKOB CUTHANOB B CBA3KE C M3MEPU-
TeNbHbIM NpuemHrkoM R&S®FSMR

BbICOKOTO4YHOE BOCNPOM3BELEHNE YPOBHEN CUTHAIOB B CBA3KE C
reHepaTopoM CUrHanoB

JlocTynHble u3mepuTenbHble GYHKUUN (PEXUMBI)

HenpepbiBHoe Kpusas  Taiimcnot/ MaketHoe CraTtucTuka
cpeaHee cTpo6 cpeaHee

L] L] L] L] —

L[] [ ] L] L] —

L] — — — —_

L] — — — —_

L] L] L] L] L]

L] L] L] L] —

L] _ — — —

. 1) o) o) =

Rohde & Schwarz CewmeiictBo n3meputeneit mowwHoctn R&S®NRP 3



OyHKUMM 1 paboune
XapaKTEPUCTUKM

[aTunkn MOLLHOCTY C NONHOCTbIO M3BECTHLIMM
XapaKTepucTMkamm

JNarunkn mowHocTn R&S®NRPxXS(N), R&S®NRPxxT(N), R&S®NRPxxTWG,
R&S®NRPxxA(N) n R&S®NRP-Zxx cpasy rotoBbl K MCMOAb30BaHNMIO. Tepes,
BbINONHEHWEM U3MEPEHUIA, B OTAUYME OT 00bIYHbIX 1ATYNKOB MOLLHOCTH,
1IM He TpebyeTcs kannbpoBKa, Tak Kak Ans HUX NOAHOCTbIO N3BECTHbI Xa-
PaKTEPUCTIKM MO YACTOTE, YPOBHIO M TEMNEpaType, KpoMe Toro, aTu Aar-
4yiK1 001aAAK0T AONTOBPEMEHHON CTAabUALHOCTLIO. BCe kanubpoBOoyHbIe
[JAHHbIE XPAHSTCS B AAT4MKaX, NO3TOMY OHIN BYHKUMOHMPYIOT Kak He3asu-
CUMbIE 3MEPUTENbHBIE NPUOOPBI. BbIMONHATL YCTAHOBKY HyNst 06bIYHO
He TpebyeTcs. [onb3osaTeny MOryT NOAKMIOYNTL AATYMK M Cpasy HavaTb
M3MEPEeHUS.

MuHuManbHas norpeLHocTb U3MepeHus

[laxe CNoxHble M3MepnTENbHbIE KOHDUIYpaLIKM He IBASIOTCS MO-

Mexoi ans gartmkoB MotHocT R&ASPNRPxxS(N), R&SCNRPxxT(N),
R&S®NRPxXxTWG, R&S®NRPxxA(N) n R&S®NRP-Zxx. HexenatenbHble
addekTbl, Takie kak NoTepu B kabene 1 0TpaxeHuns, MOXHO KOMNEHCH-
POBaTb C MOMOLLBIO KOPPEKLIAM CMELLIEHIS MIIOCKOCTY M3MEPEHMUiA, S-
napameTpoB 1 raMma-koppekLnn. Koppekuys CMeLeHns NCNonb3ayeTcs
LN yyeTa 3aTyXaHuns, He 3aBUCSLLErO OT YacToTbl. Koppekuns S-napame-
TPOB MCMONb3YETCS A1 MATEMATUYECKOrO CABMra OMOPHOI NAOCKOCTI Ha

ncnbiTyeMoe YeTpoincTso (MY) ¢ yuetom S-napameTpoB NtoOblx KOMMOHEH-
TOB, NOAK/MOYEHHBIX IO AT4MKa. [aMMa-KOpPeKLmMs KOMNEHCUPYET BAuS-
HWe paccornacoBaHus MMMNEeAAHCOB MCTOYHMKA W AATYMKA MOLLHOCTH.

WUnTennektyanbHas GyHKUUS YCPEAHEHNS MUHUMU3NPYET
BpPEMS M3MepeHus

C nomOLLb0 GYHKLMM GUKCUPOBAHHOTO YCPEAHEHWS LyMa (YAyYLLIEH-
Hast QYHKUMS aBTOMATNYECKOTO YCPEHEHIS) NI0B0E MBMEPEHNE MOXET
OblTb ONTUMU3MPOBAHO NO BPEMEHW M TOYHOCTU U3MEPeHNs. PunbTp
ycpeaHeHua anHaMmmn4eckn yCtaHaBMBaeTCa Ha ONTMMalibHOE 3HaYeHne
yCpeOHeHns angd JOCTXeHNa 3aAaHHOro noib3oBateiemM MakCMalibHO
BO3MOXHOr0 YPOBHS LLyma. CDyHKLI,VIﬂ Nno3BoNIAeT MUHUMI3POBATL BpEeMSA
N3MEPEHNS 1N OCTUTHYTb MaKCUMaNbHOW NMPON3BOAMTENLHOCTI NPU 3a-
[NaHHOI N0Nb30BATENEM TOYHOCTY, @ TakXe YNPOCTUTb NPOrpamMM1poBa-
HWE U3MEPUTENbHBIX NOCNEA0BATENBHOCTEN B PEXIME ANCTAHLMOHHOMO
ynpaBsieHns.

YHuBepcanbHble U3MepuTenbHble GyHKLMN

1 Pexum HenpepbIBHOTO YCPEAHEHNS: HAAEXHbIE N3MEPEHUS CPEAHEI!
MOLLHOCTI HEMOZYAMPOBAHHbIX 1 MOAYIMPOBAHHbIX CUTHANOB

1 PexuM NakeTHOro YCpeaHeHNs: N3MePerNe CPELHE MOLLHOCT
NakeTHOro CUrHana; fatymki aBTOMaTU4ECKn ONPEAENsioT HaYano n
KOHeL, naketa

1 Pexum nocTpoeHns kpusoii: 0T06paxeH1e 3aBUCMMOCTY MOLLHOCTY
ornbaioLLer oT BpeMeHu

1 Pexum TaiiMcnoTa; U3mMepenue CpeaHeit MOLLHOCTY TaimenoTa B
curHanax TDMA (Hanpumep, GSM/EDGE)

1 Pexum BpeMeHHOro cTpoba: M3MepeHne CpeaHel MOLHOCTY B YETHIPEX
He3aBMCUMbIX CTPOOAX C 3afaHHbIMU NONb30BATENEM NONOXEHNEM U1
LNMTENBHOCTBIO

CmelLeHne nIoCcKoCTM U3MepeHuii u3 1 B 2 ¢ NOMOLLbIO KOPPEKLMK S-napaMeTpoB;

KOMMNEeHCUpyeTcsa BINgHUE BblLLECTOALUX KOMIMOHEHTOB

[lo koppekuun S-napameTpoB

ny

MnockocTb 1

VicToyHnk MnockocTtb 2

Koppekuus S-napameTtpoBa

Vi3mep. S-napameTpbl  S-napameTpbl, XpaHALMECH B fATUMKe

(S“ sn)
Sn Sy




JlIoNONHUTENbHbIE
VHKLLAY

R&S®NRPxxS(N

T(N)/TWG/A(N

rements

ms/div
Exclude Start 825.00 ps

xclude Stop Ops

Efi = Fence Start Ops
Width 3.7500 ms Fence Length 0 ps

V13mepeHue TaimenoTos curHana Bluetooth® ¢ ucknoyeHnem HavanbHOro BpemMeHm

Current Measurements

Continuo

Oﬂpeneﬂeume MOLLHOCTY NakeTHoro curHana EDGE ¢ nomolipio TpexkaHanbHOro AMoaHoro

narynka motHocT R&SPNRPXXS(N) 1 dyHKuUmmM CTPOBMPOBAHNS; UCKTIOYEHINE TPEHMPOBOY-

HOM nocnefoBaresibHOCT B LEHTPE CuUrHana

Moapepxka USBTMC ynpoluaet CUCTEMHYIO MHTErpaLuio
Jatunkn mowHocT R&SPNRPxxS(N), R&S®NRPxXT(N), R&S®NRPxxTWG
1 R&S®NRPxxA(N) sBnsiotcs yctpoictBammn USBTMC, KoTopble nerko
VHTErPUPYIOTCS B aBTOMATU3MPOBAHHbBIE N3MEPUTENbHbIE YCTAHOBKN Be3
He06XOMMMOCTY YCTAHOBKM [IONONHUTENbHBIX APaliBEPOB.

Jatunkn mowrocTn R&ASENRPxxS(N), R&S®NRPxxT(N), R&S®NRPxXTWG
1 R&S®NRPxxA(N) cnoco6Hbl 3aMeHNTb yCTapeBLIMe AATYUKN MOLLHOCTH
R&S®NRP co 100 % CoBMECTUMOCTbIO KOfa 1S PEXMMA AUCTAHLUMOHHOMO
ynpaBneHus.

BcTpoeHHbIin BXx0A/BbIX0A, CUrHana 3anycka

B natunku mowroctn R&SPNRPxxS(N), R&SENRPxxT(N),
R&S®NRPxXTWG 1 R&S®NRPxxA(N) BCTpOeHb! GyHKLMM 3anycka. H4Tobel
M3MEPUTL YPOBHY MOLLHOCTY HIKE MUHUMANBHOTO Nopora 3arnycka, Heob-
XOZM BHELLHWIA curHan 3anycka. Takue curdansl YyAI00HO NofiaBaTh Yepes
BCTPOEHHbIA MOPT 3anycka, KOTOPbIA Takxe MOXET MCMONb30BaThCS B Ka-
4ecTBe BbIx0fla 3anycka. B pexume rnaBHOro 3anyckalolero yCTpoiicTea
curHan 3anycka GopmmUpyeTcs o U3MEPEHHOMY CUTHay BHYTPU AaTduka
MOLLHOCTY 11 BbIBOAUTCS Yepe3 NOPT 3anycka. I1a GyHKLUMS MOXET WC-
noNb30BaThCs AN ONPeaeneHIst YDOBHEI BXOAHOM W BbIXOAHON MOLLHO-
CTW YCUAMTENS MOLWHOCTM, KOrfia YPOBEHb Ha BXOAE YCUAUTENS CAULIKOM
HW30K [/1s1 BHYTPEHHETO 3anycka M3MEPEHNS, a YPOBEHb HA BbIXOAE YCU-
NNTENS yXe A0CTaTOYHO BbICOK. B aToM cnyyae aatumkm R&S®NRPxxS(N),
R&S®NRPxxT(N), R&S®NRPxxTWG 1 R&S®NRPxxA(N), ncnonbayemble ans
M3MEPEHNs YPOBHS BbIXOAHOTO CUrHana, BbICTYNaloT B KAYECTBE MaBHOTO
3anyckaloLLero yCTpoicTea Ans 3anycka M3MEePeHNst YyPOBHS BXOAHOMO
curHana.

BbicTpas oueHKa COCTOSHUS JaTymKa ¢ MOMOLLBIO MHAKUKATOpa
COCTOSIHUS

CBETOAVOAHBIN MHAMKATOP COCTOSIHUS Ha [AATYNKE MO3BONSIET OLEHUTb €ro
COCTOsIHME 13 I06Oro NONOXeHNs. 3Ta BO3MOXHOCTb OCOOEHHO NoNesHa
B C/ly4ae MCNOb30BaHNS MOHTaXHbIX CTOEK C MHOXECTBOM [AT4NKOB.
NHamkaTop roput 3eneHbiM UBETOM, yka3biBasi Ha 6e30LNO04YHOE BbINOA-
HeHue u3mepeHnit. CUCTeMHBbIE OLWMOKM, HanpUMep OTCYTCTBIE CUrHana
3anycka, 0003HayaloTcsl onpefeneHHbIMI LBeTaMn. B pesynbTate nonb3o-
BaTENN MOTYT Cpasy BUAETb paboyee COCTOSHME BCEX AATYNKOB U ObICTPO
pearupoBaTh Ha BO3HUKAIOLLME NPOONEMbI.

HasHayast oouH 1 TOT Xe LBET (3HayeHne RGB) 13mepeHHoit KpuBoi 1
CBETOAMOLHOMY UHAMKATOPY COOTBETCTBYIOLLErO AaTyMKa, N0b30BATENSM
OyneT Nnerye cBA3aTb U3MEPEHHYIO KPUBYIO C ONPEAENEHHbIM AATYUKOM.
Takoit noaxos 0cobeHHO ya06eH Npu 0AHOBPEMEHHOM WCMOb30BaHUM
HECKOJIbKIX IaTYMKOB.
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OtcoepuHsemMble kabenu pns ynobcrea padoThl

JlaTynky MOLLHOCTI NOCTABASIOTCS C Pa3ANYHbIMI OTCOEANHSEMbIMU Ka-
Genamu ans NOAKNOYEHNS K Pa3HO06pasHbIM YCTPORCTBAM MHAMKALMY.
Ha cTopoHe farunka npesyCMOTPEHO BUHTOBOE COEIMHEHNE, NPEAOTBPa-
LialoLLee CnyyaiiHoe 0TcoeanHeHne kabens.

[ins NoaKMioyeHmMs aatymka MOLHOCTU K HOYTOYKY/MK no uHTepdeiicy
USB MoxHo 1cnonb3oBath uHTepdeicHblii USB-kabens R&S®NRP-ZKU.
370 YpesBbIYaHO KOMNAKTHOE W K TOMY €& 3KOHOMUYHOE PeLLeHNe, He
Tpebyiouiee 6a3080ro 6noka. s ynpoluerus paboTbl ¢ AATYNKOM MO-
cpencTBomM HoyToyka/ MK nMeeTcs ABa NPOrpPaMMHbIX MHCTPYMEHTA — UH-
avkatop motuHocT R&S®Power Viewer Plus 1 BUpTyanbHblii u3Meputenb
MowwHocT R&S®NRPV. 3Tn MHCTPYMEHTbI NOAREPXMBAIOT BCE M3MEpPU-
TenbHble GYHKUMM, Peanu30BaHHbIe B JaT4nKax.

NuTepdeiicHblii kabenb R&S®NRP-ZK6 npeHasHayeH st ynpasneHus
JaT4MKoM MoLLHOCTHM ¢ BasoBoro 6noka R&S®NRX. Ero Takxe MOXHO
1CNOoNb30BaTh AN NOAKNIOYEHNS AATYNKA MOLLHOCTY K Pa3UYHbIM re-
HepaTtopam CUrHaoB 11 aHaAM3aTopam CnekTpa 1 CUrHanoB KOMMaHum
Rohde & Schwarz, 4tobbl paclumpuTb BO3MOXHOCTY 3TUX NPUOOPOB C No-
MOLLbIO BbICOKOKAYECTBEHHOTO M3MEPUTENS MOLLHOCTH.

Heckonbko BapmaHTOB ynpaBneHus aatimkamu mowHoct R&S®NRP

R&SCNRPxxS/T/TWG/A,
\ R&SCNRPXXSN/TN/AN:
R&SCNRP-ZK8 w R&SCNRP-ZK6

N3meputens MowwHOCTU
R&S®NRX

Moanepxusaembie npuGopsl Rohde & Schwarz

TeHepaTopbl CUrHanoB
Hanpumep, R&S®SMW200A

N R&SCNRPxxS/T/TWG/A: R&SCNRP-ZKU

R&S®NRPxxS/T/TWG/A: L
R&S®NRP-ZK6 nnn R&S®NRP-ZKU
R&S®NRPxxSN/TN/AN:

R&S®NRP-ZK6 nnmn R&S®NRP-ZKU

AHann3atopbl CneKTpa u CUrHanos
Hanpumep, R&S®FSW

R&S°NRPxxS(N)
R&S®NRPxxT(N)
R&S°NRPxxTWG
R&S®NRPxxA(N)

R&S®NRPxxSN/TN/AN: R&S®NRP-ZKU nnn LAN

AHann3aatopbl 3NEKTPMYECKuX Lenemn
Hanpumep, R&S®ZVA

& ResoNRPzix

MpsiMoe noakioyeHne

N3mepuTenb MOLLHOCTH

n
]
u
[
]
o n
R&S®NRX =

Moanepxusaembie npuéopsl Rohde & Schwarz

leHepatopbl CUrHanoB
Hanpumep, R&S®SMW200A

[pAmoe noakioyeHne unm yepes
R&S®NRP-Z3, -Z4 nwm -Z5

Axanu3atopbl cnekTpa u CUrHanoB
Hanpumep, R&S®FSW

__ -699dBm
__ -1660dBm

__-1027dBm

Moaknioyerme yepes R&S®NRP-Z3, -Z4 wm -Z5

_ -21.22d8m

[ 00 ]

MK/Hoyt6yk ¢ MO R&S®NRPV

AHanu3atopbl aNeKTpUYeckmux uenei
Hanpumep, R&S®ZVA
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Current Measurements
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ABTOMATMYECKNIA aHan13 MMNyNbCOB ¢ nomMoLLbio R&S®NRX 1 R&S®NRP-Z81

N3meputens mowHocT R&S®NRX ¢ NOAKMOYEHHBIM LIMPOKONOAOCHBIM JATYNKOM MOLLHOCTI
R&S®NRP-Z81

HarnspHoe yncnoBoe u rpaguyeckoe 0TodpaxeHue
N3MePEHHbIX 3HaYeHU, a TakXKe MHTYUTUBHO MOHSATHOE
ynpasneHne

Bnok R&S®NRX 0aHOBPEMEHHO NOAAEPXMBAET [0 YETbIPEX AATYMKOB
motuHocTn cemeitct R&S®NRP 1 R&S®NRQ. Knasuium Bbibopa dyHKLMiA
Ha nepeaHelt naHenn 06ecneymBatoT ObICTPLIA AOCTYN K Hanbonee Bax-
HbIM YHKLMAM. [101630BaTENN MOTYT OTKPbITH MEHIO HACTPOVKM YaCTOTb
AW BbINOMHNTL YCTAHOBKY HYNA NOLAKNOYEHHbIX AATYNKOB OFHUM Haxatu-
€M KHOMKMN.

lporpammupyemble NONb30BATENEM AUEIKI NaMATH IS COXPaHEHUs/
BbI30BA NapaMeTPOB 06ECMEYMBAIOT ObICTPLIA AOCTYN K NEPCOHANbHBIM
HacTpoiikam. [pefycTaHOBNEHHbIE HACTPOMKY 19 BCEX OCHOBHbIX CTaH-
[1apToB MOOUNbHOI paanocssau, Takux kak 3GPP LTE, 3GPP WCDMA,
GSM/EDGE, WLAN 1 Bluetooth®, obecneunBatoT npaBuibHOE BbiNONHe-
HIe U3MEPEHUS C MUHUMYMOM HaXaTWii KnaBuLL.

5-A101MOBbIi UBETHOM TFT-aucnnen noaaepXMBaeT UHTYUTUBHO NOHSTHYIO
KOHUENUMIO YNPaBneHus Ha 0CHOBE OKOH. OCHOBHbIE napaMeTpbl 1 GyHK-
LMW UIMEKOT LIBETOBYIO KOMPOBKY N MTHOBEHHO BbIBOASTCS Ha SKpaH.

Pe3ynbTaThl NpeacTaBneHbl B KOHOUIYPUPYEMbIX YUCTOBBIX 11 rpadnyecKmx
OKHax 0To6paxeHus.

B pexumax u3mepeHust HenpepbIBHOr0 CPEAHET0 3HAYEHMS, MAKETHOTO
CPeaHero 3HaYeHns, CPEAHEr0 3HaYeHS TaMCNOTa U BPEMEHHOO CTPO-
6a MOryT 0TOBPaxXaTbCsi OAHOBPEMEHHO [0 YETHIPEX YMCIOBBIX PE3YNbTa-
10B. OTHOWEHME BennynH, KCB, notepn Ha oTpaxeHue n koaGduumeHt
OTP@XEHMS MOTYT ObiTb PACCYMTaHbI MO AAHHBIM [IBYX KAHANI0B N3MEPEHUS
C MOMOLLBIO NPeaBapuTENbHO 3aaHHbIX QYHKLMIA BbIMUCAEHNS 1 0TOOPa-
XEHbl Hapsiy ¢ aBCOMOTHBIM 11 OTHOCHTENbHBIM YPOBHEM MOLLHOCTH.

N3mepuTenbHbIE KPUBbIE 11 CTATUCTUYECKNE U3MEPEHIst NPeCTaBNeHb B
rpaduyeckix okHax. PexumM NoCTPOEHUS KPUBOIA NO3BOASET OJIHOBPEMEH-
HO oTOOPaxath [Be KPuBbIE B OIHOM OKHE M3MepeHuit. Mpu aToM cpasy
BUOHbI PA3NNYNs N0 YPOBHIO 1 CMELLEHNE MO BPEMEHN, KOTOPbLIE MOXHO
TOYHO U3MEPUTb C NOMOLLBIO TOPU3OHTaNbHBIX 1 BEPTUKASbHBIX MapKepOB.
Takxe MOXET 0ToBpaxaTbCst OTHOLLEHNE [IBYX KPUBbIX.

TalimMcnoTbl M BPEMEHHbIE CTPOObI, a TaKKe CBSA3aHHbIE C HUMU M3MEpSst-
eMble 3Ha4eHus (CpeaHee, NMKOBOe 3HaYeHMe Unn KO3MOUUMEHT am-
NAUTYABI) MOTYT ObiTb rpaduyeckn 0To6paxeHbl B OKHE N3MEPUTENbHOI
KPUBOVA.

Bce wupokononocHsle aatynku mowHoct R&S®NRP-Z8x nosgonsior
NPOBOANTL aBTOMATUYECKNI aHaNN3 UMMYNbCOB. [TOMUMO N3MEPUTENBHON
KpuBOIt MOryT oTo6paxarbes 40 12 13 18 BbiOpaHHbIX N0Nb30BATENEM Na-
pameTpoB UMMysbCa.

CratucTiyeckoe pacnpeaeneHne amnanTya, MOLWHOCTI orubaroLeit 0To-
Opaxaetcs B Buae GyHkumn CCDF, CDF unu PDF B okHe cTatncTuku.
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AnnapatHbie nHTepdeincol Ans AUCTaHLMOHHOIO ynpaBneHus u
3anycka

basosblit 610k R&S®NRX ocHallaeTcs Tpems pasnnyHbIMI MHTepdelica-
MU NS MHTErPaLun B @BTOMATU3MPOBAHHBIE U3MEPUTENbHBIE YCTAHOBKY:
Ethernet, USB 1 onumoHanbHbiii GPIB (R&S®NRX-B8).

Bxop 3anycka Ha 3afiHeil naHenu 06ecneynBaeT BHELHNI 3anyck s
BbINOIHEHWS CUHXPOHU3MPOBAHHBIX 3MEPEHNIA MOLLHOCTW. [pu NCnofb-
30BaHuUN fatimka R&S®NRP-Z81, Hanpumep, MOXHO ChOPMUpOBAThL CHr-
Has 3anycka no U3MepsemMoMy CUrHasly 1 BbIBECTW €ro Ha BbIX0Z, 3arnycka
(pexwm rnaBHOroO 3amyckaowiero yeTpoiicTea). [ponopumoHansHoe no
YPOBHIO HANpsXeHne unn undpoBoi CUrHaN Ans KOHTPOAS NPeLenos Mo-
IYT BbIBOANTLCS Yepes pasbemsl BNC.

R&S®NRX: Buz, c3aam

B03MOXHOCTb pacLUMpeHmns S0 YETbIPeX U3MEePUTENbHbIX
KaHanoB

CranpapTHas koHdurypaums R&S®NRX npemycmatprBaeT 0vH kaHan ns-
MepeHus. ba3osblid 610K MOXET ObITb AOMOMHUTENBHO PACLUMPEH A0 ABYX
(nporpammHast onums R&S®NRX-K2) nan yeTbipex (MporpaMmHbie onLmin
R&S®NRX-K2 1 R&S®NRX-K4) 1n3meputenbHbix kaHanos.

MmGkue nutepdelicsl AaTINKOB

ba3osblit 6nok R&S®NRX umeeT ABa pazbema 19 JaT4nukoB Ha nepeaHei
naHenu 1 [ga AONOAHUTENbHBIX OMUMOHAbHBIX Pa3beMa ANs AaT4nKOB

Ha 3afiHeit naHenu (annapatHas onums R&S®NRX-B4). Mutepdeics

USB 2.0 Ha nepepnHeit 1 3apHeit naHensx 00ecneynBaioT JONONHUTENbHbIE
BO3MOXHOCTW noakmoyeruns (USB aatynkn MOWHOCTM, 3anOMUHAIOLLME
YCTPOICTBA, MblLUb UV KNaBUaTypa).

U3mepeHue koapduumeHTa 0TpaxxeHns No MOLLHOCTU
basoBbiit 6nok R&S®NRX nmeeT onunoHanbHbli nHtepdeiic R&S®NRX-B9
IN1sl NOAKNIOYEHNS HANPaBNeHHbIX AaT4nkoB MoLLHOCTI R&SONRT2.

Amynauusa koga R&S®NRP2
ba3zosblit 6nok R&S®NRX cnocobeH nHTepnpeTupoBaTh HAGOP KOMaH.,
cBOEro npeaLectseHHnka, R&S®NRP2.

McTo4HUMK Ang npoBepkm patymka

OnuMOHaNbHBbIA BLICOKOTOYHbIA MOAYb OMOPHOMO UCTOYHMKA YPOBHS 1
yactotbl 50 MI'u/1 Ty (ncTounmk ans nposepku aatynkos R&S®NRX-B1)
MOXET ObiTb MCMONb30BaH B PEXMUME HEMOAYAMPOBAHHOMO CUrHana ans
npoBepki GYHKLIMOHMPOBAHNS BCeX faTynkoB MotHocT R&S®NRP. B
MMNYIbCHOM PEXVME TECTOBbINA FEHEPATOP MOXET NCMOb30BATLCA 41K
npoBEPKN 3GOEKTUBHOCTY N3MEPEHNS MMMYNBCOB LUIMPOKOMONOCHBIMY
natuukamu molHocTi R&S®NRP-Z8x unu 4acToTHO-130MpaTeNbHbIM far-
yukom motHocTv R&S®NRAQ.

MogynbHast KOHLENLMS NO3BOASET NOMb30BATENSM BbIOMPaTh Mexay onumamu R&S®NRX-BI
1 R&S®NRX-B1.

OO
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|/| HTeﬂﬂ e KTyaﬂ I:) H bl e MoyTtn Kaxabli AaTYuMK JOCTYNEH B BUAE CETEBON MOAENN
Moyt Kaxabli TpexkaHanbHbli AnoaHbIi natunk R&S®NRPxxS, aatumk
cpenHeit mowHocTn R&S®NRPXXA 11 TennoBOI AaT4nK MOLWHOCTM
R&S®NRPxxT 13 accopTmenta napennit R&S®NRP noctyneH B Buae
I/l 3 M e p e H I/l ﬂ mozenu ¢ nopaepxkoit nokanbHoii cetn (R&S®NRPxxSN, R&S®NRPxxAN,

R&S®NRPxxTN). CeTeBble MOiENN OCHALLEHbI ONOAHNTENbHBIM LAN-1H-

M O I | | H O CTI/l B Tepdeiicom 6e3 yuepda aAns CBONCTB 1 pabounx xapakTepucTUK AaTinka.

LMCTaHLUMOHHBI MOHUTOPUHT Yepe3 CeTb Ha NioOom

\J
ﬂ O Kaﬂ b H O I/l C eTl/l g:fecBTb?::::MKm moLHocT R&SCNRPxXSN, R&S®NRPxxTN un

R&S®NRPxxAN naganbHO NOAXOAST AN NPUAOXEHNIA AUCTAHLMOHHOTO
MOHWTOPWHIA, HanpuMep, AN CMYTHUKOBBIX CUCTEM UNN YCKOPUTENEN
4acTHL, B KOTOPbIX AATYMKM JOMKHBI pacrnonaratbCsl B pasHblx TOYKax Cu-
cTembl. MiHTepdeiic nokanbHoi cet LAN no3BonsieT pewwntb npodnemy
GOMbLUNMX PACCTOSHUIA MEXAY PA3AMYHBIMU KOHTPONbHBIMI TOYKAMI 1 LIEH-
TPOM YNpaBsneHus.

CeTeBoil MHTEpdEiic, BX0/BbIXOA 3anycka u 0TCOeAMHAEMbIA kabenb Ans AaTYnKoB

R&S®NRPxxSN

Pa6ota ¢ parumkom motHocT R&S®NRPxxSN uepes Be6-6paysep

TrggerLevel

Tigaer Dy | _

&> ROHDE & SCHWARZ

NRP18SN

HOST
. INTERFACE
3-Path Diode Power Sensor

TRIGZ
1
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AnekTponutaHue no TexHonormu Power over Ethernet (PoE)
Mpu paboTe B CeTV faTynku NONYHAKOT NUTaHKe Yepes nHTepderic LAN
¢ nofaepxkoit crangapta PoE. Ecian ncnonbayemas nokanbHas ceTb He
noaaepxmeaet ctanaapt POE, TO aatymku noaKI4aloTCs K CETH Yepes
PoE-kommyTatop (Hanpumep, R&SCNRP-ZAPT).

BcTpoeHHbiii BeO-uHTepdelic ¢ NonHOI noamepxKon
n3MepuTeNbHbIX GYHKLMI

Natunkamu R&S®NRPxxSN, R&S®NRPxXTN 1 R&S®NRPxXxAN MOXHO
ynpaBnsTh Yyepes Beb-uHTepdeiic. C nomoubto MK, NoAKIYEHHOTO K
NHTepHeTy, 06ecneunBaeTcs yaobHOe ynpaBneHue aatynkamn MOLWHOCTH
yepes BeO-Opay3ep — JONOAHNTENbHOE NPOrPaMMHOE 0BecneyeHune ycta-
HaB/MBATb He TPebyeTCs.

OpHOBpPEMEHHbII, He3aBUCUMBIIA OT MECTOMOJI0XEHNS AUCTAHLMOHHBIN
MOHUTOPUHI HECKONbKUX AaT4MKOB MowHocT R&S®NRPxxSN/TN/AN ¢
nomMolLbio Be6-6paysepa

WLAN LAN
< ny
. — L WLAN PoE-kommyTatop  R&S®NRPxxSN/TN/AN
Mo6unbHbIi
VHTEPHET ny
0000
0000
pooe PoE-kommyTatop  R&S®NRPxxSN/TN/AN
a qD [m}
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TpexkaHabHble
OVOOHbIE AATYMKN
MOLLHOCTW

NpeanbHblii BbIGOP ANs YHUBEPCANLHOTO NPUMEHEeHUs!
TpexkaHanbHble ANOAHbIE AATYMKI MOLLHOCTY NOAXOASAT /1St MHOTOYUC-
NEHHbIX MPUMEHEHNIA, NOCKOAbKY OHY MOAAEPXMBAIOT U3MEPEHNE Henpe-
PbIBHOTO CPESHEro 3Ha4YeHNs, NakeTHOrO CPESHEro 3Ha4eHNs, CPEAHEro
3HaYeHus TaliMCNOTa, CPEHEro 3HaYEHUs BPEMEHHOTO CTpoGa, a Takxe
n3mepenns ornbatoLier MowHocTu curhana. O6nagas BbIAAIOWMMACS
xapakrepuctukamu, 6ecnpeLeeHTHON CKOPOCTBIO M TOYHOCTBIO U3Me-
PEHNiA, JATYUKI MOTYT NCMONBb30BATLCS 1S BbINONHEHUS BbICOKOTOYHbIX
N3MEPEHNIA CPEHEN MOLLHOCTI BECNPOBOAHBIX CUTHANOB, Takux kak GSM

1 3GPP, a Takxe 6onee WMPOKOMONOCHBIX CUrHANoB, Takux kak LTE u LTE-

Advanced. [lns aeTanbHOro aHannaa Jatynky OCHalLeHbl JONOAHUTENb-
HbIMY QYHKLMSMI M3MEPEHNS, TaKUMI KaK PEXUM TalMCioTa 11 PEXum
MOCTPOEHMS KPUBOI C NOAOCOI NponyckaHus BuaeocurHana 100 klu,

Jatunk R&S®NRP33S(N), obecneunsas paboTy B AManasoHe 4acToT A0
33 ITu, npeanbHO NOAXOANT /1S UCMONb30BAHWS B @BTOMOOMbLHOI OT-
pacau, Hanpumep, npu paspaboTke u npoussoacTee PJIC npepotepalle-
HWS CTONKHOBEHMIA BMKHErO 1 flanbHero aeiicTaus (24 Mu). OH 6yaet
TaKke 1aeanbHbIM BbIGOPOM Npu MOHTaXe, 0BCAYXMBAHUM U AUCTaHLINOH-
HOM MOHWUTOPWHIE HA3EMHbIX CTAHLIA CMYTHUKOBBIX cucTeM (8o 33 ITu).

Jatunkn R&S®NRP40S(N) n R&S®NRP50S(N) naeanbHo noaxoast anst
n3mepenuii B cuctemax CBY-cesian, pabotatowumx Ha vactotax ao 50 I,
B pacnopsixeHuu nonb3oBaTenst OKaxeTcst HeOOMbLIOE BPEMst UBMEPEHNS!
11 LUMPOKOW OMHAMMYECKNA AMana3oH 4aT4nKoB.

OnHamunyeckuii guana3oH 93 b 3a cyeT ynyyLieHHOM
TPeXKaHabHOW CXeMbl MOCTPOEHUS

Jatunkn moHocTit R&SPNRPxxS(N) 1cnonbayioT TpK OTAENbHbIX AN0A-
HbIX KaHana, Kaxaplil 13 KOTOPbIX paboTaeT B ONTUMANLHOM AMana3oHe
netektopa. B pesynbTarte cpefiHss MOWHOCTb MOXET ONpeaensThes ¢
BbICOKOI TOYHOCTbIO HE3ABMCUMO OT TuMa MOZyNaLmMu. Ha pesynbTathl
M3MEPEHNIA NPaKTNYECKN He BAMAOT CUTHabl NOMEX UK rapMOHUKK. Ta-
kim obpasom, aatumku mowHoct R&AS®NRPxxS(N) BenyT cebs nogobHo
TENNOBbIM laT4MKkaM MOLIHOCTM, HO 06ECMEYMBAIOT 3HAYUTENBHO Bonee
BbICOKOE ObiCTpOAElicTBIE. OHM 06naAa0T ANHAMUYECKUM AMANa30HOM
10 93 ab ¢ NpeBOCXOAHbIM HUXHUM Npeaenom namepenns =70 abmBT.

Tun patyuka Jvana3oH yactot Jlmana3oH ypoBHeii Tun pa3bema

R&S®NRPSS(N)

R&SCNRP18S(N)
R&S®NRP33S(N)
R&SCNRP40S(N)
R&S®NRP50S(N)
R&SCNRP18S-10
R&SCNRP18S-20
R&S°NRP18S-25

ot 10 My no 8 Ty,

ot 10 My no 18 Iy,
ot 10 My no 33 Iy,
ot 50 MI'y no 40 Iy
ot 50 MI'y no 50 Iy
ot 10 My o 18 T,
ot 10 MI'u o 18 Iy,
ot 10 My no 18 Iy,

ot -70 abMBT no +23 nbMBT
ot -70 nbMBT no +23 nBMBT
ot -70 nbMBT no +23 nBMBT
ot -70 abMmBT 10 +20 nbMBT
ot -70 abmBT g0 +20 nbMBT
ot -60 sbMBT 0 +33 nbMBT
o1 -50 abMBT o +42 nbmBT
ot -45 nbMBT no +45 nbMBT

N (Bunka)

N (Bunka)

3,5 MM (BUnka)
2,92 MM (BunKa)
2,4 MM (Bunka)
N (Bunka)

N (Bunka)

N (Bunka)

TpexkaHanbHble ANOAHbIE AATYMKIA MOLLHOCTH
R&S®NRP50S 1 R&S®NRP50SN

Rohde & Schwarz Cewmeiictgo nsmepureneii mowHoctn R&SNRP 11



B oTnume ot 06bI4HOV MHOTOKaHaNbHOI TEXHONOMMN COCEHIE AMOAHbIE
kaHanbl B aatumkax MotHocTn R&S®NRPxxS(N) nepekpbiBaiotcs Ha 6 ab.
M3mepeHus no BCem kaHanam OCYLLECTBAATCA HENPEPLIBHO U OHOBPE-
MeHHO. OKOHYaTENbHbIA Pe3ynbTaT N3Meperns GopMIUPYETCS NyTem B3Be-
LIMBAHNS PE3YNbTATOB M3MEPEHNS BCEX KaHaN0B. 9TOT MHHOBALMOHHbIA
noaxoz 06ecneynBaeT NaaBHbIA NEPEXOA MeXMy KaHanamn 3MepeHms.
Mpu 9TOM yCTpaHATCS NPOBEMbI, CBS3aHHbIE C XECTKAM Nepekntye-
HMEM MEX[y kaHanamm n3meperus, Takue kak aQGeKTbl rncTepesnca,
JONONHUTENbHBIE 3aePXKU N3MepeHns 1 anddepeHLmanbHas HennHei-
HOCTb. 3anaTeHTOBaHHas apXuUTeKTypa AaTYMKOB TaKKe YAyyliaeT OTHO-
LWEHNE CUTHAN-LIYM W YBEIMYMBAET CKOPOCTb M3MEPEHNS B NEPEXOAHON
obnactu.

becnpeueaeHTHas CKOPOCTb M TOYHOCTb U3MEPEHUIN faxe Ha
HU3KUX YPOBHSX

CKOpOCTb N3MEPEHMS 3aBUCUT HE TObKO OT YACTOThI ANCKPETA3ALMN.
OHa B 3Ha4YUTENbHOII CTEMNEHN ONPEAENSeTCs UBMEPSEMbIM YPOBHEM I
Tpebyemoil TOYHOCTbIO M3MEPEHWIA. [nS NOBLILLEHUS TOYHOCTM N3MEpe-
HUi1, 0COBEHHO Ha HU3KIX YPOBHSIX, HEODXOAMMO YCPEAHUTb HECKOBKO
N3MepeHHbIX 3HaYeHNIA. B TO Bpems Kak ycpefHeHne YMEHbLIAET LyMOo-
BYIO COCTaBAAIOLLYIO U, CNeA0BATENbHO, YBEANYMBAET TOYHOCTb M3ME-
PEHNS, OHO TAKKE BEAET K CHXEHMIO CKOPOCTI 3MepeHns. Moatomy
natiukn motHocT R&SPNRPxxS(N) 6binn paspaboTaHbl C y4ETOM CBEPX-
HM3KOTO YPOBHS LIYMa U3MEPEHNS.

B npuHLMNE, MOXHO CKa3aTb, YTO CHIKEHNE Liyma uamepenus Ha 50 %
COKPATUT BPEMS U3MEPEHNA B YETLIPE Pasa Npu COXPaHEHMN TON Xe
TOYHOCTH.

Mpu TMANYHOM YPOBHE WyMa n3meperus 20 NBT LaT4mki MOLLHOCTH
R&S®NRPxxS(N) cnocoGHbl BLIMOAHSTL U3MEPEHNS BAAOTb 0 HIKHETO
npenena =70 obMBT ¢ MakcumanbHO CKOPOCTBIO U TOYHOCTBIO U3 [10-
CTYMHbIX Ha PbIHKE B HACTOALLEE BPEMS.

Bonee 50000 nokasaHuii/c

O6napas ckopocTbio 13mepermii 6onee 50 000 nokasaHuii/c B pe-

XIMe BbICTPOrO HEMPEPLIBHOMO YCPEAHEHNS, AATYMKI MOLLHOCTM
R&S®NRPxxS(N) B HacTosILLEE BPEMS SBASIOTCS CambiMu GbICTPbIMA
AaTynKkamm Ha pbiHke. B pexume Gydepuaauim oH1 MOryT nepeaasarb
00 8192 n3mepeHHbIx 3Ha4YeHMIA Ha 0AUH ONOK AAHHBIX C MUHUMANbHO
aneptypoit 10 MKc. 9T0 COOTBETCTBYET BPEMEHM HEMPEPLIBHON perncTpa-
ummn 81,92 Mc. B pesynbTate 06ecneynBaeTcs HafexHoe o0bHapyxeHme
NoBbIX CNOPAANYECKIX MOMEX.

WHHOBaumoHHag TpexKaHaJibHasaA cxema NnocTpoeHns

_— _— _— I I I - I
L
14 n6
_— L I _— I A - I
34 16 .— Koppekuus
owmnbok
Mpeo6Gpasosatenb B3BeLumBaHme

BHewHwii 3anyck
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10000 3anyckaembix U3MepeHui/c

B pexumMe ObICTPOro HEMPEPLIBHOMO YCPEAHEHNS AATYMKN MOLLHOCTM
R&S®NRPxxS(N) moryT BbinonHsth 10 10 000 3anyckaemblx M3MepeHuit/c
C MUHUMaNbHbIM BpeMeHeM noBTopeHns 3anycka 100 MK, He Tepss Hu
0[1HOTO n3mepeHus. Takas CKOPOCTb N3MEPEHMS JOCTUTAeTCs C NOMO-
Lbto pexuma bydepusauun. B pexume bydepusatm Bce n3mepeHHble
[JaHHble HaKanIMBAOTCS BHYTPW iaTumka U NepeaaloTcs OAHMM 60KOM Ha
XOCT-YCTPOWCTBO Aatumka. Mpu Mcrnonb3oBaHmm1 MakCUMaNbHOTO pasmepa
oydepa gatumkn R&S®NRPxxS(N) MoryT cobpaTb N3MEPEHHbIE AaHHbIE
s 8192 3anyckaemblx n3mepeHuii B Tederune 0,81 c.

Latunkun pna namepeHus BbICOKON MOLLHOCTM

TpexkaHasbHble IMOAHbIE AaT4MKI BbICOKOM MowwHocT R&S®NRP18S-10,
R&S®NRP18S-20 1 R&S®NRP18S-25 cocTosT u3 natynka R&S®NRP18S
11 NPeALIeCTBYIOLLEro aTTeHtoaTopa ¢ ocnabneqnem 10/20/25 ab. Oxu
CMOCOGHbI BbINOMHATL U3MEPeHNs MOWHOCTM 10 2 BT, 15 BT 1 30 Br.

Mpu MCNONb30BaHNM JATYMKA C aTTEHIOATOPOM OLWMOKI paccornacosa-
HWS MEXTY AATYNKOM W aTTEHI0ATOPOM UCMPABNSIKOTCS aBTOMATUYECKM.
S-napameTpbl aTTeHI0aTOPa ONPEAENSOTCS 1 COXPAHAIOTCS B AAT4MKe HA
aTane npon3eoacTBa. OHY aBTOMATUYECKM YYUTBIBAIOTCS MW BbINOAHEHNN
13MEPEHUIA.

3anyckaemMble M3MepeHust

MuHumanbHoe Bpems nosTopenns danycka: 100 Mk
-4

s CYITHAN 3aMyCKA (MEPEMEHHOE BPEMS 3aMyCKa)
s TOYKI 3MEPEHNS C NEPEMEHHBIM BPEMEHEM 3anycka

Bpewms

TpexkaHanbHble AMOAHBIE AAT4KIA BbICOKOI MOLIHOCTM
R&S®NRP18S-10, R&S®NRP18S-20 1 R&S®NRP18S-25 anq

13MepeHust BbICOKOI MotHocTv 1o 30 BT

Rohde & Schwarz Cewmeiictgo nsmepureneit mowHoctn R&SNRP 13



TpexkaHanbHbIN
OUNOAHBIV OaTYNK
MoLLHocTK ang TBK

Pa3paboTaH cneuuanbHO ANns UCNONb30BaHUS B
TepmoBaKyyMHbIX kamepax (TBK)

B CnyTHMKOBOI 0TPACAU KOMMOHEHTbI, NOACUCTEMbI 11 CIYTHUKM LESIMKOM,
npexnae 4em ux MOXHO OyaEeT NCNONb30BaTb B KOCMOCE, JOMKHbI MPOTH
ncnbiTaHue B TepMoBakyymMHoii kamepe (TBK). Mpu atom Bee yatle Tpeby-
€TCS MPOBOANTb BbICOKOTOYHbBIE U HAIEXHbBIE M3MEPEHNS MOLLHOCTI HEMO-
cpencTeerHo Ha MY, To ectb B TBK. CneaoBatenbHo, AaT4ukie MOLLHOCTH
JOMXHbI HE TONbKO paboTaTh B BLICOKOM BakyyMe, HO 1 ObITb CMOCOGHBIMN
BbIEPXMBATb ONPEAENeHHble TEMNepaTypHble KonebaHus.

Mop aTn TpeboBaHMs cneuyanbHo paspaboTaH TBK-coBMECTUMBI AaTymk
motHocT R&S®NRP33SN-V. Bce koMMOHEHTHI aaTyvka NoABepranTcs
TepMuYeckoit 06paboTke B BakyyMHOI kKamepe B MPOLECcCe NpOu3BO/-
CTBa, NO3TOMY Aerasalyst CBOAMTCS K MUHUMYMY. BEHTUASLMOHHbIE OT-
BEPCTUS B kOpnyce 00eCney1BatoT BblpaBHUBAHNE AABNEHNS MEXTY BHY-
TPEHHEI YaCTbl0 AAT4nKa W OKPYXaloLer cpeson.

[Jaryuk mowHoct ang TBK R&S®NRP33SN-V oxsatbiBaeT AnanasoH ya-
CTOT CMYTHWKOBOIA CBS3M [0 33 ML, 1 N03BONSET NPOBOATH BLICTPLIE U
BbICOKOTOYHbIE M3MEPEHNS MOLLHOCTW B AMHaMM4eckom ananadore 93 nb
HE3aBMCUMO OT LUMPKHBI MONOCKI CUrHaNa W Tuna mogynauun. bnarogaps
NOLAEPXKE CETEBOrO MHTEPdENCA AaTYMKM MOLHOCTM NIErko ynpaBnsioT-
CS1 1 KOHTPONMPYIOTCS CHAPYXM Kamepbl.

Tun patymka [manasoH yactot [inanasoH ypoBHei Tun pazbema

R&S®NRP33SN-V ot 10 My no 33 Iy, ot =70 pbMmBT 10 +23 nBMBT
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3,5 MM (Bunka)

/

Naryuk mowHoctn ans TBK
R&S®NRP33SN-V



TennoBble OaT4MKK
MOLLIHOCTW

Bbipatowasncs npoM3BoAUTENbHOCTb 1 STaNIOHHbIX 3a4au
Tennosble [aT4vK1 MOLWHOCTY NPUMEHSIOTCS B OCHOBHOM /1151 CIOXHBIX
N3MepUTENbHbIX 33/1a4, B KOTOPbIX BaXHA BbICOYAIALIAs TOYHOCTb. OHM
[J0NyCKaT NCMONb30BaHMeE N06OOro TMna MOAY LMK, [1ns NOBbILIEHNS
TOYHOCTW M3MEPEHMIA annapaTHas YacTb TENNOBbIX AATYNKOB MOLIHOCTM
R&S®NRPxXT(N)/TWG ymeHbLIaeT U3MEPUTENbHBIV LLIYM A0 MUHUMYMA 1
00eCneynBaeT yCTONYMBOCTb AaT4MKa K TEMNOBLIM BO3AENCTBUAM OKpY-
Xarolein cpefbl. 4to0bl 406MTHCS CTaBUAbHbIX PE3YNbTATOB M3MEPEHUIA,
Temneparypa B U3MepUTENbHON TEPMOSIHENKE LOMXHA COOTBETCTBOBATL
nofaBaeMoil MOLLHOCTH. Tpn yBENMYEHUM MOLLHOCTI CROXHAS U3MEpU-
TefbHas fuelika TennoBbix AatynkoB MOWHOCT R&S®NRPxXT(N)/TWG 6bl-
CTPO AOCTUraeT CTabunbHON Temneparypbl. Mpu yMeHbLIEHNM MOLHOCTU
13DbITOYHOE TeNNO 04eHb BbICTPO PacCenBaeTes.

B peaynbTate TENNOBbIE AaTYMKI MOLWHOCTH kKoMnaHu Rohde & Schwarz
CNOCOOHbI BEINONHATL M3MEPEHNS B TPU pasa ObICTPEE, YeM MMEIOLLNECS
Ha pbiHKe CONOCTaBUMbIE PELLEHMS C 3aMyCKAeMbIMI UBMEPEHNSMN, a B

pexuMe Bydepnsalim BbinonHaTb Gonee 500 n3mepeHuii/c ¢ Bbicoyaii-
LWeN TOYHOCTBIO.

Tennosble aatunku mowHocT R&AS®NRPxXT(N) o6nagaioT nckoumntenb-

Hol nuHeiiHocTbio: 0,007 ab (0,16 %) B ananasowe ao 67 My 1 0,010 ab
(0,23 %) B amanasone ot 67 My, g0 110 IMu. TennoBble AATYNKN MOLLHO-
ct R&SPNRPxxTWG umetot nuneitHocts 0,010 ab (0,23 %) B Ananasoxe
ot 50 I, ao 110 T 1 9BASIOTCS NAeanbHbIM BLIGOPOM /1t BbIMONHEHMS
OTHOCUTESbHBIX U3MEPEHNIA.

91 XapakTepPUCTUKN JAaTYNKOB OCODEHHO NONE3HbI A5 3TANOHHBIX 1 Ka-
NNOPOBOYHBIX U3MEPEHNIA.

MpeBocxofgHoe cornacoBaHue MMneaaHcoB

B 3HauuTenbHON CTeneHn NOrpewHoCTb U3MEPEHIS IBNSIETCS CeCTBUEM
MHOTOYUCNEHHBIX OTPAXEHUI OT CTOYHMKA W AAT4MKa MOLLHOCTH, Bbl-
3BaHHbIX UX PaccornacoBaHnem. 4tobbl MUHUMU3NPOBATL 3TI OTPAXEHMS
11 CHU3WTb MOrPELHOCTb M3MEPEHUIA, BCE TEMNOBBIE AATYNKN MOLWHOCTM
cemelictBa R&S®NRP otnnyHo cornacosaHbl BMOTh A0 BbICOKUX YACTOT.

Tun patyuka [lmana3oH yacTot JlnanasoH ypoBHeit Tun pasbema

R&S®NRP18T(N) ot 0Ty go 18 Ty
R&S®NRP33T(N) ot 0y po 33 My
R&S®NRP40T(N) ot 0 Ty no 40 Iy
R&S®NRP50T(N) ot 0y po 50 My,
R&S®NRP67T(N) o1 0 My o 67 My,
R&S®NRP110T or0Mypo 110 My
R&S®NRP75TWG ot 50 My po 75 My,
R&S®NRPIOTWG o1 60 My 10 90 My,
R&S®NRP110TWG ot 75 My go 110 Ty

ot -35 bMBT o +20 abmBT N (Bunka)

ot -35 bMBT 0 +20 abMBT 3,5 MM (BunKa)
ot -35 bMBT 0 +20 abMBT 2,92 MM (BunKa)
o1 -35 nbMmBT 110 +20 nbMBT 2,4 MM (BunKa)

o1 -35 abMmBT 10 +20 nBMBT 1,85 MM (BunKa)

o1 -35 nbMmBT 10 +20 nBMBT 1 MM (BUnKa)
ot -35 nbMmBT 110 +20 nBMBT WR15
ot -35 bmBT 0 +20 abMBT WR12
o1 -35 abMmBT 10 +20 nbMBT WR10

TennoBble patunkn mowHocTt R&S®NRPE7T n R&S®NRPG7TN
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Datynk R&S®NRPxxTWG ¢ BosHOBOAHbIM UHTEpdeiicom

HoBble BbICOKO4ACTOTHbIE TEXHONOMW, Takne Kak CMyTHUKOBAs CBS3b, pa-
LMONOKALMOHHOE HaBELEHNE U CONPOBOXAEHNE B UCCNELOBATENLCKNX U
BOEHHbIX LeNifX, a TakXe HeKOTOPble HEBOEHHbIE NMPUMEHEHUA, TakKne Kak
aBTOMOBUAbHbIE PJIC, CO37al0T HEMPOCTYIO CUTyaLuio B YacTu TpeboBa-
HWIA K M3MEPUTENBHOV YCTAHOBKE.

16

Tennosble aatunku mowwHoct R&S®NRPxXTWG obecneumnsaioT yuo6-
HOE 11 TOYHOE PeLLEHIe C MOMOLLBIO MHTEMPUPOBAHHBIX BOSHOBOAHbIX
NHTEPdENICOB.

BosHOBOAHbIE NEPEXOAb! U KPOHLUTENMHBI JOCTYMHbI A9 AAT4MKa
R&S®NRP110T.

Tennoson fatymk MoLL-
HocTv R&S®NRP110T ¢
BOJIHOBbIM NMEPEXOLOM W

KPOHLUTEAHOM

TennoBble AaT4NKI MOLLHOCTY
R&S®NRP75TWG/90TWG/110TWG



BHyTpeHHwii BUA pasbema

BHelwHuit npoBoAHUK  BHYTpeHHMit npoBoaHMK  OnopHbIE Waiitbl

TwarenbHo NpogymMaHHas KOHCTPYKLMS KOAKCUANbHOIO
pa3bema

Bnarogaps MHHOBALMOHHON KOHCTPYKLMM pa3bema 00ecneynBaeTcs
NPOCTOE NOACOELNHEHNE AATYUKOB K N3MEPAEMOMY UCTOYHMKY CUTHasa.
[ins 3akpennenms aativka Heo6x0aMMO NOBOPAYMBATL TONbKO COEAN-
HUTENBHYIO raliky C YCTAaHOBNEHHBIM B HEW 1S 3TOM LV LWapuKOBbIM
nopwunHrkoM. Kopnyc fatyuka octaetcs GuKCUpOBaHHbIM B TpeByemMom
MONOXeHUN. B 0Tnnyme 0T 06bIYHBIX BUHTOBbIX COEAVHERWI, BHELLHIE
NPOBOAHMKM Jatynka 1 MY He nosBopayunsatoTcs Apyr OTHOCUTENBHO ApYra,
NO3TOMY MX COMPSraemble MOBEPXHOCTI APYr O Apyra He TpyTcs. 3a cyeT
3TOTO CHWUXAETCH U3HOC 11 NOBLILIAETCSH BOCNPOM3BOAUMOCTb U3MEPEHNIA.
MpUMeHeHHas KOHCTPYKLMS pasbema CnocoOCTBYET BLICOKOM TOYHOCTM
13MEPEHUIA.

BHyTpeHHSs npoBepka KanubpoBku

B natumkax R&S®NRPxXT(N)/TWG komnaHus Rohde & Schwarz peann3o-
Bana cnewunabHyio GyHKUMIo NPoBEPKM. ITa GYHKLMS OXBATbIBAET BCE OC-
HOBHbIE KOMMOHEHTbI CUrHANbHOMO TpakTa. C NOMOLLbIO TECTOBOI NPOLE-
Jypbl U3MEPSETCS peakLns Aatyika Ha NoaaBaeMylo BbiICOKOCTABUbHYIO
MOLLHOCTb NOCTOSIHHOTO TOKA 11 CPABHMBAETCS CO 3HAYEHUEM, COXPaHEH-
HbIM BO Bpems npeplayLiei kanuoposki. NMonyyeHHbIl pesynbTaT aaet
MHOOPMAUMIO 0 QYHKLMOHANBHOCTM W TOYHOCTM [aT4MKa MOLLHOCTH.

Mpeobpa3soBarenb
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3 I\/l C CneuuanbHo paspabotaH ang AMC-usmepeHuii
-ﬂlaTLl I/l K Vl Kak npasuno, 8 IMC-u3mepeHnsx NnpeacTaBafeT MHTEPEC TONbKO CPef-
HSS MOLLHOCTb. B 3TOM cydae naeanbHbiM BoIGOPOM SBASIOTCS AAT4MKM
A cpenHeit mowHocT R&AS®NRPxXA(N). OHW 0XBaTLIBAIOT N3MEPUTENBHbIE

C p eﬂl H e I/l M O I_I_IIH O CTI/I [QManasoHbl, KOTOPbIE MCMONb3YIOTCS B TENEKOMMYHIKALISX, @ TAKKE 0C-
HOBHbIE HN3KOYACTOTHbIE AnanasoHbl 40 8 k. Monb3osatenu nonyyart
B CBOE PacnopsikeHne NpeBOCXOLHbIE CBOWMCTBA TPEXKAHANBHBIX ANOAHbBIX
[JaT4MKOB MOLLHOCTY, B TOM YMCAE AMHAMUYECKMIA aranasoH ao 93 ab,

04€Hb HU3KOE BNAHNE MOAYNALNN Ha N3MEPEHNE N NPEBOCXOAHOE CO-
rnacosaHue nmnenaHcoB.

Tun patumka [vana3oH yactot [lvana3oH ypoBHeii Tun pasbema

R&S®NRP6A(N) oT 8 kly 1o 6 My o1 -70 abmBT g0 +23 nEMBT N (Bunka)
R&S®NRP18A(N) ot 8 klumo 18 My, o1 -70 abmBT no +23 nbmBT N (Bunka)

9MC-patunku cpenHeit motHocTn R&S®NRP18A n
R&S®NRP18AN

18



LLInpokononocHble
[ATYNKN MOLLIHOCTY

WUpeanbHblii BbIOOP 1S paanoioKaLMOHHbIX CUCTEM
LLInpokononocHsle gatyukn MowHocTn R&S®NRP-Z8x nneanbHo noaxoast
1151 IPYMEHERWS B PaMonokaLmoHHbix cuctemax (PJ1C). Mpn paspabotke
UK B NPOLIECCE MOHTaXa 1 TexHryeckoro obcayxmusans PJIC Heobxoan-
MO U3MEPATb XapaKTEPUCTVKI UMMYAbCOB, @ TAKXE BbIXOMHYIO MOLLHOCTb
curHanos. Mogo6Hble 3MepeHus TpebyeTcs NPoBOAUTL Ha aTane npous-
BO/ICTBA PaAMONOKALMOHHBIX CUCTEM W X KOMMOHeHTOB. O6naaast Mak-
CUManbHOI Nonocoil nponyckanus sugeocuriana 30 My n BpemeHem
HapacTaHusi/cnaaa meHee 13 He, AaT4mMKn cnOCOBHbI U3MEPATb UMMYALCHI
JINTENBLHOCTBIO BCEro 50 He.

[mana3oH yactoT o 44 Ty,

LLInpokononocHsle aatynkn MolHocTn R&S®NRP-Z8x nneanbHo noaxoast
QN9 U3MEPEHUs MOLHOCTM B Moaynsax CBY-cBsan. B yacTHoCTH, Moaenb
.44 natyuka R&S®NRP-Z86 (BepxHuii npeaen yactotbl 44 ) MOXeT nc-
nob30BaThCs AN pas3paboTku, NPOM3BOACTBA, MOHTaXa W TEXHUYECKOTO
obcnyxmsanms moayneii CBY-cassn nocneaHero nokonexus. Monb3osa-
TENN NOMYYatoT B CBOE PACMOPSKEHNE BbICOKYHO CKOPOCTb UBMEPEHMIA 1
OONbLLOI ANHAMUYECKII AnanasoH.

Bbipatowpiics AMHaMUYecKkuii auanasoH U TOYHOCTb
pe3ynbTaToB

JInHamnyeckuii ananasoH LWMPOKOMONOCHbIX AATYUKOB MOLLHOCTH
R&S®NRP-Z8x nmeet HixHuit npepen —47 nbMBT ons u3mepeHuin Mol
HocTv ornbatowiert n —60 nbMBT ang n3ameperuit cpeaHei MOLHOCTY.
Takast YyBCTBUTENIbHOCTb SIBASIETCS YHUKANBHOW 11 10 CUX MOP HE UMeeT
aHanoroB Ha pbiHke. Monb3oBaTeny Noay4atoT B CBOE PacrnopsxeHne
YNYYLLIEHHYIO BOCMPOM3BOANMOCTb M BbICOKYK) CKOPOCTb M3MEPEHMUIA.

Takum 06pa3om, 9T JaT4NKKM UASaNbHO NOAXOAST AN aHanu3a MOLWHOCTM
ornGaloLLeit, a Takxe ist U3MEPEHNs CPeHeit MOLLHOCTY.

Pexxum BbICOKOro paspeLueHus

B HekoTopbIx 3afa4ax TpeByeTcs 0TOOPAXEHUE CUABHO YBENNYEHHbIX
Y4aCTKOB CUrHana, Hanpumep, HapacraioLlero GpoHTa umnynbea. [ns
ynyyweHns rpadruyeckoro 0ToOpaxeHns B pexume NOCTPOEHUS KPUBOIA C
pa3pelueHnem 12,5 Hc TpebyeTcs BbICOKast MIOTHOCTb OTCYETOB. B pexu-
Me 3KBMBANEHTHOM BPEMEHHOI ANCKPETU3ALIN AAS NEPUOANYECKMX CHr-
HaNIOB MOXET JOCTUraThCs paspeLlenne no spemenu go 100 nc.

Bbicoyaiiuas ckopoCcTb M3MepeHuit

[LInpokononocHble aatynku MotuHocT R&S®NRP-Z8x — camble ObiCTpble
B MUpe Jatiuku. B pexume Gydepusaumn MoXeT ObiTb JOCTUHYTA CKO-
pocTb cabitie 9000 namepeHnii/c.

Tun patyuka [lmana3oH yacTot [lnana3oH namepeHus Tun pasbema

R&S®NRP-Z81 o1 50 My no 18 Iy, ot -60 nbMBT n0 +20 nBMBT
R&S®NRP-Z85 o1 50 MT'u, 10 40 T, ot -60 abmBT 10 +20 nbMBT
R&S®NRP-786, ot 50 MT'u, 10 40 T, ot -60 abmBT 10 +20 nEMBT
mogens .40
R&S®NRP-786, o1 50 My no 44 Ty, o1 -60 nbMBT 1o +20 nbMBT
monens .44

~

LLnpokononocHble gatynku motHocTn R&S®NRP-Z81/-285/-286

2,92 Mm
2,4 MM

2,4 MM
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BpemeHHble napameTpsl

A MNepuog umnynbca

JnutenbHocTb Bpems otknoyeHns

MotwHoCTb

Beic. on. yp-Hb
(nanbhmit) -
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'
'
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'
'
'
-
'
'
'
'
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'
'

On. yp-Hb .
(cpenHunin)

HxHWiA on. yp-Hb
(GmuxHmia) ~
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Bpewms

B et T S R

JR SRR

Bpewms cnana
Bbluncnsiemoe 3HayeHue:
KoadduumeHt 3anonHenms

Bpems Hapactaxua

Bpems Havana Bpems okoH4aHus

e
s A

MapameTpbl ypoBHS

MowHOCTb

[koBasi MOLLHOCTb -
MowHocTb BEPLUNHbI ~

CpenHsis MOLHOCTb -

MOLLHOCTb OCHOBAHUS -/
MWH. MOLWHOCTb =

BbluncnsiemMble 3HaYeHNS:
TonoxuTenbHbli BbIGPOC
OTpuuiatenbHbIit BIOPOC

Bpewma

20

ABTOMaTUYECKMIT aHANU3 UMNYNbLCOB

®yHKUMS aBTOMATUYECKOrO aHanuaa MMMyNbCOB NOMOraeT Nob3oBare-
NISIM NPK U3MEPEHNM OCHOBHBIX NAaPamMeTpOB UMNYNbCOB. OHa yCTpaHseT
HE0BX0AMMOCTb B CNOXHbIX M3MEPEHMUSX C NCTONb30BAHEM MAPKEPOB;
M3MEHeHNs GOPMbI MMMYNIbCA CPa3y XE YYNTHIBAIOTCS B pe3ynbTarax
N3MEPEHUi.

®yHKUMS aBTOMATUYECKOrO aHanu3a MMNyNbCOB ONpeaenseT cneayume

napameTpbl:

1 BpemeHHble napameTpbl: BpeMS HapacTaHus/cnasa, Bpems Havana/
OKOHYaHWS, JINTENBHOCTb, KOADOULMEHT 3aN0NHEHNS, NEPNOL, BPEMS
OTKIHOYEHNS

1 MapameTpbl YPOBHS: BEPLUNHA, OCHOBAHWE, MNKOBOE, CPEMHEE,
MUHUMNIbHOE 3HAYeHNs, BbIGPOC (MONOXNUTENBHbIA 11 OTPULIATENBHBIN)

Cratuctuyeckuii aHanums

LnpokononocHble aatynku molHocTn R&S®NRP-Z8x nossonsitoT nposo-
OUTb CTATUCTMYECKMIA aHANM3 pacnpeaeneHns aMmnanTy , LWymonoao0HbIX
CUrHanoB 19 onpeaeneHns KNo4YeBbx NnapaMeTpoB, Takux kak ninkoBas
MOLLHOCTb OrMOatoLLei, CPeAHSS MOLWHOCTb 11 OTHOLLEHWE NUKOBOW K
CpeLHelt MOWHOCTH. N3mepuTenbHble AaHHble DepyTcs 3a OCHOBY Npw
pa3paboTke KOMMNOHEHTOB 151 COBPEMEHHbIX OecnpoBoaHbix OFDM nnu
CDMA cuctem, Takux kak EUTRA/LTE n 3GPP FDD. Vicnonbays MuainoH
0TCYETOB, LWIMPOKONONOCHBIE AaTumki MolHocT R&S®NRP-Z8x cnocob-
Hbl 3mepsTb GyHKLM CCDF, CDF unu PDF MeHee yem 3a 25 MC npu
MOMHOI NOA0CEe NPONYCKaHNs BUAEOCUTHana.

Takxe MMEETC BO3MOXHOCTb BbINOHEHUS CTATUCTUYECKOrO aHanu3a B
NHOMBMAYabHO HACTPOEHHOM BPEMEHHOM CTp06e INs HabNOfeHS TOMb-
KO onpeneneHHbIX y4aCTKOB CurHana.

Pexum rnaBHOro 3anyckarowero yctpoiictea (¢ 6a3oBbiM
6nokom unu R&S®NRP-Z5)

B coyetanuu ¢ 6a3oBbiM 6nokom R&S®NRX unu KOHLEHTPaTOPOM faT-
ynkoB R&S®NRP-Z5 WmMpoKononocH.Ii aatynk MolHocTn R&S®NRP-Z8x
MOXET NCMO/b30BATLCS B KAYECTBE MCTOYHMKA 3anycka. B pexume rnas-
HOrO 3anyckatoLLero YCTPONCTBa CUrHan 3anycka GopMUpyeTcs No u3me-
PEHHOMY CUTHay BHYTPU AaTyika MOLLHOCTY W HanpaBnseTcs Ha 6a30Bbii
60K MM KOHLIEHTPATOP AATYMKOB ANS AanbHeNLIero Mcnonb3osaHus. Bee
OCTaNbHble NOAKMOYEHHBIE AATYMKN MOTYT 3anycKaThCst C NOMOLLbIO 3TOT0
BHELUHEro curHana 3anycka. JononHUTENbHbI BHELLHWA UCTOYHIK 3any-
cka He Tpebyetcs. [aHHas GyHKUMS MOXET MCMONb30BATLCS AN Onpe-
LENEHNS BXOHOTO W BbIXOAHOTO YPOBHEN YCUAUTENEI MOLIHOCTH, KOraa
YPOBEHb Ha BX0/1€ CAMLLIKOM HU30K ISt BHYTPEHHETO 3anycka 13MepeHus,
a YPOBEHb Ha BbIXOAE YCUANTENS YXe A0CTaToueH. B aToM cnyyae matumk
R&S®NRP-Z8x, 1cnonbayemblil 1 3MePEeHUs BbIXOAHOTO CUrHana, fen-
CTBYET Kak rMaBHOe 3anyckatoliee YCTPOCTBO ANs 3anycka n3MepeHus
BXO[IHOrO CUrHana.



OKOHOMUYHOE pelueHue ansg paboThl B YCIOBUAX NPOM3BOACTBA
Byx Ka H an b H bl e [iByxkaHasnbHble AnoaHble aatumki mowHocT R&S®NRP-Z211/-2221 co-
yeTatoT B cebe Bce HeoOXxoanMble NS UCNOb30BaHNS Ha MPOM3BOACTBE
OCHOBHblE XapakTepucTikn. 3t USB-aatunku akoHOMKUYHbI, 06nanaioT
IDI I/I OIDI H bl e ﬂlaTLI I/I K I/l BbICOKOI CKOPOCTbIO 1 TOYHOCTbIO M3MepeHuid. OHYM NOAAEPXMBAIOT Te Xe
OYHKLNAN N3MEPEHUS, YTO 1 TpexKaHanbHble AMOAHbIE AATYMKN MOLLHOCTH

M O H O C-I- Vl R&S®NRPxxS, 1 MetoT HaunyyLee COOTHOLIEHNE LEHbI 1 TEXHUYECKMX
I_LII XapakTepUCTUK B CBOEM KNacce.

[JlaTumk cpegHero knacca no TpaguuUOHHON TEXHONOrMK

B nByxKaHaNbHbIX AMOAHbIX AaT4MKaX MOLIHOCTW UCNONb3YETCS Kaccuye-
ckasi MHOroKaHanbHas TexHonorus komnaxun Rohde & Schwarz. O6nagas
JBYMS napannebHbIMI AUOAHBIMU TpaKTamu, NepekpbIBaIoLMMIA ApYr
Jpyra, 1 LWAPOKIM AMHaMuYeckum auanasoHom 80 ab, aaTumki MOLIHO-
CTI OTANYAIOTCS BbICOKON TOYHOCTBIO M CKOPOCTbI0 M3MEPEHNIA.

Tun patynka [mana3oH yacTot [lnana3oH namepeHus Tvm pasbema

R&S®NRP-Z211 ot 10 Ml 1o 8 Ty, ot -60 abMmBT g0 +20 nEMBT

R&S®NRP-Z221 ot 10 My o 18 Iy, o1 -60 abMmBT g0 +20 nbMBT N

[IByxkaHanbHble AMOAHbIE AATYNKI MOLLHOCTI
R&S®NRP-7211/-2221
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MoJynn JaTt4nkoB
MOLLHOCTW

PelueHue onsa To4HOI KanubpOBKU YPOBHS

Mogynu fat4nkoB MotHocT R&S®NRP-Z27/-Z37 npespaliarot 13-
MepuTenbHble npremHinkn R&S®FSMR B npeunsnoHHbie n3mepuTeni
MOLLHOCTM C LWUMPOKMM JMHAMUYECKuM anana3oHom ot —115 nbmBT 10
+30 nbmBT

Moaynn aat4nkoB MoluHocTn R&S®NRP-227/-237 Gbinu pa3paboTaHsl
cneuyanbHo s kanBpOBKM YPOBHS C MOMOLLBIO N3MEPUTENbHBIX MPU-
emMHnKoB R&S®FSMR. 3Tn aatyiku BbICTYNAOT B POSIM BbICOKOTOYHbIX MEP
IN1s onpefenenns abconioTHOro YPoBHS MOLHOCTK. C y4eTOM NPEBOCXOA-

U3meputenbHblii npuemink R&S®FSMR ¢ moaynem patymka
mowuHocT R&S®NRP-227/-237

R&S®NRP-Z27/-237 R&S®FSMR

V3mepuTenbHbIil NPUEMHIK

Hot nuHeitHocT R&S®FSMR o6ecneunBaeTcs BO3SMOXHOCTb NPOBEAEHNS
BbICOKOTOYHON KannbpOBKM MOLLHOCTM BO BCEM ANANa30He YPOBHel 13-
MEPUTENBLHOTO NpueMHUMKa. C NOMOLLBI0 BCTPOEHHOTO AENUTENS MOLLHO-
CTW CUrHan NnojaeTCs Ha BCTPOEHHBI MOfy/b TEMOBOTO [IaT4iKa MOLLHO-
¢t R&S®NRP-Z27/-Z37 n 0BHOBPEMEHHO Ha M3MEPUTENbHBIA MPUEMHUK
yepe3 Ga3ocTabunbHbI kKabenb.

Kak v Bce ipyrve aatumki mouiHocTy B cemeiictee R&S®NRP, moaynu
[AT4YNKOB MOLLHOCTM SIBNSIKOTCS MONHOCTbI0 aBTOHOMHBIMI M3MEPUTENSIMM
MOLLIHOCTH, KOTOPbIE YNPABASIOTCA ANCTAHLMORHO Yepe3 USB ¢ npubopos
R&S®FSMR, R&S®NRX wm ¢ MK noa ynpasnernem OC Windows.

M3meputenbHbiil npuemHnk R&S®FSMR ¢ moaynem patynka motuHoctn R&S®NRP-227

Twn patymka [unana3oH yactot [nanasoH usmepeHus Tun pasbema

R&S®NRP-227
R&S®NRP-Z237

ot 0 lumo 18 1Ty, 0T -24 nbMBT 10 +26 nEMBT

ot -24 nbMBT 10 +26 nBMBT

ot 0 'y o 26,5 My,
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3,5 MM

Moaynu aaT4nkoB MOLIHOCTM
R&S®NRP-227/-237



Jlatymku
DErYIMPOBKN YPOBHS

Mopaya MowwHOCTM P B HECOrNACOBAHHYIO HArpy3Ky No AJAUHHOMY
Kabento

-9,8 R&S°SMBV100B
BekTopHbIil reHepaTtop curHanos
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R&S®SMBV100B
\ BeKTOpHbIA reHepaTtop CUrHanos

~

BepxHuii rpacdmk: ¢ ncnonbaosaxinem R&S®NRP-Z28, ¢ nonb3oBaTensekoi KoppekLneit;
Huxumit rpadmk: pesynbTatbl M3MepeHus 13-3a PaccornacoBaHus B 0ObIYHON YCTAHOBKE

R&S®NRP-728
R&S®NRP-Z98

Mopaya TOYHOro YpOBHS MOLLHOCTY Ha UCMbITYyeMOe
yctpoiicteo (KY)

[Jatunku perynnpoBku yposHs R&S®NRP-Z28/-298 6binn pa3paboTaHs
cneunanbHo ans noaayn curHana Ha MY 1 0iHOBPEMEHHOMO KOHTPOAS
MOLLHOCTW curHana. BCTPOEHHBIN B AaT4ik AeUTENb MOLLHOCTW pa3aens-
€T CUrHaN Ha [18e paBHble N0 MOLWHOCTI YacTh. OfHa YacTb M3MEPSeTCs
BCTPOEHHbIM []aT4MKOM MOLLHOCTM M 0TOGPaXaeTcs Ha reHepaTope cur-
Hanos Rohde & Schwarz, Ha 6a30BomM 6n10ke R&S®NRX nnn Ha HoyTOyke/
MK. [pyras 4acTb, KOTOpas MAEHTUYHA U3MEPSEMOIt YaCcTH, BbIBOAUTCA Ha
BY-BbiIx0m AaTymka n MOXET Hanpsmyio noaasatbes Ha MY. [atuuk aens-
€TCS HEOTbEMIEMON YACTBIO U3MEPUTENBHON YCTAHOBKN. [N M3MepeHus
MOLLHOCTU Heo0a3aTeNbHO 0TcoeanHaATb MY o1 uctouHuka BY-curnana.
MorpeLHoCTI U3-3a HECOrNacoBaHHOM Harpy3ku A NOTepb B kabene
MEX[Y reHepaTopom curHanos 1 MY ncknoyarotcs 3a C4eT 1enonb3o-
BaHMsl AAT4NKOB PerynmpoBku ypoBHs R&S®NRP-Z28/-298 coBMECTHO ¢
(bYHKLMEN aBTOMATUYECKOI KOPPEKLIN YPOBHS TEHEPATOPOB CHUrHAN0B
Rohde & Schwarz. Ha paccTosHusx o 1,2 M anst nOAKM0YEHNS MCMOb3Y-
€TCs BCTPOEHHbIA CBY-kabenb ¢ HU3kumu noTepsamu.

MoCTOSHHbIN KOHTPOb BbIXOAHOI MOLLHOCTU FeHepaTopa CUrHa-
OB U aBTOMAaTMYECKasi KOPPEKLMS YPOBHS C MOMOLLbIO AaTyMKa
perynupoBku ypoBHs R&S®NRP-Z28/-298

R&S®SMBV100B
BeKTOpHbIi reHepatop CurHanos

R&S®NRP-Z28/-298

Tun patyuka [vnana3oH yactot [lnana3oH namepeHus Tmn pasbema

ot 10 My mo 18 T,
ot 9kly 1o 6 1Ty

0T -67 abMBT 10 +20 nbMBT
o1 -67 abMBT 10 +20 nbMBT N

JlaTynku perynupoBKi ypoBHSI
R&S®NRP-228/-298
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R&S®NRPV:
VAOOHbIE N3MEPEHNS
MOLLHOCTY
NnoCcpenCcTBOM
npunoxenuns onga K

PasHocTtopoHHee npunoxerue gns MK

MO supTyansHoro uameputens motHocTt R&S®NRPV obecneunsaet nae-
a/lbHble BO3MOXHOCTM 1151 UCNONb30BaHNs nHTepdeiicos USB aatunkos
motHocT R&S®NRP. M0 noaaepxusaeT Bce GYHKLMN [aTYNKOB 1 NO-
3B0/ISIET PabOTaTh C YEThIPbMS AATYMKaMM, NOAKMIOYEHHBIMM K HOYTOYKY/
MK vyepes kabenn-apantepbl USB R&S®NRP-Z3/-Z4 nan koHUEHTpaTOp
patankos R&S®NRP-Z5. [latymkn aBTOMaTMYECKM 0GHAPYXMBAIOTCA NpU
NOAKNIOYEHNN 11 00aBNAIOTCS BO BCE OTKPbITHIE OKHA M3MEPEHNI (rops-
yee NoAKIHEHNE).

970 3KOHOMUYHOE N3MEPUTENBHOE PELLEHNE NOAAEPXMBAET BCE AOCTYN-
Hble PEXMMbI N3MepeHnil. MaTemaTuyeckne BblYMCIEHNS B MPOLECCE U3-
mepenuii ang onpenenenns KCB, pasHOCTI unn OTHOLWIEHUS U3MEPSEMbIX
BE/INYMH MOTYT OCYLLECTBAATLCS B YMCIIOBbLIX PEXMMAX HEMPEPBIBHOMO,
CTPOOMPOBAHHOIO U NAaKETHOrO YCPEHEHWS, a Takxe B rpaduyeckom pe-
XUME NOCTPOEHUS KPUBOMA.

MHorogyHKuMOHaNbHOE OKHO PeXMMa NOCTPOEHUS KPUBOW
Pexum NOCTPOEHNS KpI/IBOI7I noaaepXnBaeTca BCemMn TpexkaHanbHbIMU [n-
OAHbIMW JaT4nKamMmn MOLLHOCTK, ABYXKaHaNbHbIMW OVOAHBIMI JaT4KaMK
MOLLHOCTY 1 LIMPOKOMONOCHBIMM AAT4iKaM1 MOLHOCTU. B 0HOM OKHe
MOXET O[IHOBPEMEHHO 0TOBPaXaTbCs [10 YETbIPEX N3MEPEHHBIX 11 YETBIPEX
PaCYETHbIX KPUBbIX.

& R&S NRPV Virtual Power Meter =
File Configure Trigger Messure Zero Window Help
FEH DNNEEEMN -0 Ddl e
[ Trace Window 1 =]
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A ‘ ‘ | f "\ [7] show Level
i
] o ’ Wy i \
\\ - | A \ \ U i 1
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Bav (pk/av) 4Tsads 430608 0.597cB 0.791d8
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Taiimcnot/cTpo6

M3meperns no TaitMcnoTam 1 BO BPEMEHHbIX CTPOOAX BbINOAHSIOTCS
HEnocpeaCTBEHHO B OKHE KpMBOW. MporpaMmHOe 0becneyeHne BUpTY-
anbHoro uameputens mowHocT R&S®NRPV nopaepxusaet ao 16 Taim-
CNOTOB 1 YEThIPEX HE3ABMCUMbIX BPEMEHHBIX CTPOOOB. OHM MOTYT Heno-
CPEMCTBEHHO 0TOOPaxXaThCst B OKHE KPUBOW. [INnTeNbHOCTb TaiiMCNOTOB
11 CTPOOOB, a TakKe UX HayaNbHash NO3ULMS PEryAPYIOTCS ¢ MOMOLLbIO
MbILLV; U3MEPEHHbBIE 3HAYEHNs 0TOOPAXaKOTCA B BIAE TaONLbI B OKHE
N3MEPEHUIA.

ABTOMaTHUYECKUIN aHANNU3 UMMYNLCOB

LLInpokononocHble aatuuku mowHocT R&SPNRP-Z8x cnocobHb! BbICTPO
11 aBTOMATUYECKM BbIMOAHSATL aHaNM3 UMMYNbCHBIX CUTHANOB B PEXUME
MOCTPOEHMS KPUBOW C LIEbIO HEMPEPBIBHOMO ONpeaenerms Haubonee
BaXHbIX NAPAMETPOB BPEMEHN 11 MOLLHOCTY.

HeoObikHOBEHHO rMOKMe MapkepHble GyHKLMK

®yHKumMs Mapkepa B pexmme NOCTPOEHUS KPUBOA NOAAEPXIBAET HEO-
rPaHNYEHHOE KOJIM4eCTBO MapKepoB, KOTOPLIE Npu HGO@XO,[I,I/IMOCTVI MOoryT
ObiTb CBA3aHbI APYr C APYroM. [TOMUMO OAMHOYHBIX MAPKEPOB (/1S U3Me-
PEHIS YPOBHS B 331aHHOE BPEMS) 11 BOAHbIX MApKepOB (Ans onpeaene-
HIUS PA3HOCTY YPOBHEI Yepes GUKCUPOBAHHbIN NEPUOZ, BPEMEHN) fOCTYN-
Hbl 11 Apyrne GyHKUMN, B YaCTHOCTY aBTOMATUYECKMIA MOMCK M1KOB.

Kaxaplii Mapkep MOXET MCMONb30BATLCS B KAYECTBE OMOPHOIO Mapkepa u
BbICTYNaTb B PO ONOPHON TOYKM ANSt ONPEAENEHUS Pa3HOCTH N0 BPEME-
HW 1 ypOBHIO. CBA3aHHbIE MAPKEPbl MOXHO KOMBMHMPOBATb 1 PACLIMPATL
no Mepe HeobxoanmMocTy. NMockonbKy Kaxablit Mapkep NPMUBSA3aH K KOH-
KPETHOI KPUBOIA, MapKepbl 13 PasHblX KPUBbIX TakKe MOTYT ObiTb CBS3aHbI.
MOXHO OCYLLECTBAST TOYHOE 1 HEMPEPBIBHOE N3MEPEHUE UHTEPBANA
Mexay AByMS IMMYNbCaMM Ha Pa3HbIX KPUBbIX, AaXe eCAN UHTEPBA MEX-
Oy UMNYAbCaMM UBMEHSETCS.

CnoxXHble MapKepHble HACTPOIAKI MOTYT ObiTb COXPaHEHbI 1 BOCCTAHOBNE-
Hbl B 11060E BpeMS.

WUnTennektyanbHas KOHUENUUS NMLEH3UPoBaHus: 6e3 Knioya Ha
Heckonbkux MK

MporpamMmHoe 0BecneyeHne BUPTYaNbHOO N3MEPUTENS MOLHOCTH
R&S®NRPV MoxeT ObiTb YCTAHOBNEHO HA HEOTPAHUYEHHOE KOMYECTBO
HoyToykoB/TK. Bce noctasnsemble aatumnkin R&SPNRPxxS(N)/T(N)/A(N)
noaaepxusatot paboty ¢ MO R&S®NRPV. Kaxppiit patumk R&S®NRP-Zxx
TpebyeT NHANBIAYaNbHON aKTUBALMM C MOMOLLBIO OMLMI MPOrPaMMHOT0
knmoya R&S®NRPZ-K1 ans koHkpeTHOro aatunka. Mocne akTuaumu aatumk
MoxeT pabotatb Ha nto6om HoyTOyke/MK. Takas KOHUENLWS NNLEH3MPO-
BaHMS MCKNIOYaET He0OX0AMMOCTb MCMONb30BaHNs annapatHbix USB-kiio-
Yen 1 He NPUBS3bIBAET IMLEH3MNIO K KOHKPETHOMY HOYTOYKY/MK.
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Obnactu
NPUMEHEHNS

ToyHoe uamepenune napametrpos TDMA-curHanos

Ananna TDMA-curHanos, BCTPEYaIOWMXCS B CTaHaapTax cessum GSM/
EDGE v DECT, siBnseTcs pacnpoCTpaHeHHOIi NpUKNaaHoi 3afayeii us-
Meperus MotuHocTh. Jlatiuki R&SPNRPxxS/-Z2xx/-Z8x — 04eHb MOLL-
HbIIA MHCTPYMEHT ANs Takoil paboTbl. PexumM NoCTPOEHUS KPUBOI AenaeT
rpacduyecknit aHanna NiBOro curHana 04eHb HarnaHbIM. BO3MOXHOCTb
NPOCTOr0 U3MEHEHMS BPEMEHHON OCK 1 BYHKLMS aBTOMATUYECKOr0 Mac-
wrabuposanus 0becneynBatoT aGGEKTUBHYKO MOAAEPXKY B NPOLECCE
yrayGAeHHOro aHann3a COOTBETCTBYIOLIMX KOMMOHEHTOB CHrHana. Mame-
PEHVe No TaMCNoTaM B PEXMUME NOCTPOEHNS KPUBOIA NO3BONSIET OfIHO-
BPEMEHHO aHaNM31POBaTh HECKOIbKO PaBHOOTCTOSILLMX TAAMCIIOTOB.

Kpome Toro, aatumnkn R&SCNRPxxS/-Z2xx/-Z8x noanepXmBatoT a0 YeTbl-
pPex He3aBNCUMBbIX U3MePUTENbHBIX CTPOBOB. [19 Kaxaoro cTpoba MOXHO
NHOMBMAYaNbHO HACTPOWTL BPEMS Hayana v JINTENbHOCT.

3mepeHie BoCbMM TalMCNOTOB 3a 0AHO M3Meperne ¢ nomoLbio R&S®NRPV
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[JlaTimk MOLHOCTM Takke 06ecneynBaeT GyHKUMIO OrpaxaeHns ons pexm-
MOB TaiiMCOTa 1 BPEMeHHOro cTpoba. OrpaxagHne MOXeT BbiTb HACTPO-
€HO OTAENbHO ANIA Kaxaoro cTpoba unm roanbHo Ana BCEX TaiMCI0TOB.
®yHKUWS NO3BONAET NONL30BATENIO HEMPEPLIBHO OTCNEXMBATH MOLLHOCTb
B TEYEHIE NPECTABNSIOLMX UHTEPEC BPEMEHHbIX 0TPE3KOB. YToGbI Ma-
CKMPOBATh MELLAIOLIME KOMMOHEHTLI CUTHANA HA KPasX TaliMCI0Ta, MOXET
ObITb YCTAHOBNEHO BPEMS UCKIIOYEHMS.

M3mepeHne MOLLHOCTH B CTaHAAPTaX pagmocBa3n

CranpapTbl paauocssan, Takue kak 3GPP LTE, 3GPP FDD n CDMA2000°,
JEMOHCTPUPYIOT O4YEHb PasHble MPOGUIN MOLWHOCTM B 3aBUCUMOCTY OT
NCNONb30BaHMS VX kaHanoB. OLeHka aTux NPOQUIei MOLHOCT — PYTUH-
Has paboTta Ans AaT4nkoB MoLHocTi cemeicTea R&S®NRP. 310 BepHO
HE3aBMCUMO OT TOro, TPEGYETCS I TOYHO N3MEPSTL CPEAHIOK MOLLHOCTb,
MWKOBYIO MOLLHOCTb, OTHOLEHME NMKOBOW MOLLHOCTY K CPELIHEN BO Bpe-
MEHHOI 061aCTU UK NPOBECTI BbICTPbIA CTATUCTUYECKMIA aHANU3 NSt
TOYHOrO ONPELENEHNs PacnpefeneHns amnauTya,

3mepeHns cpeiHelt MOLWHOCTI MOTYT BbINOAHSATLCS BCEMU AaTYMKamu
motHocTn R&S®NRP. Tennosble gatunku mowHocTn R&SPNRPXXT uc-
nonb3aytoTcs, Koraa TpebyeTcs Bbicovaiiias TO4HOCTb. MHOrokaHanbHble
nataukn R&SCNRPxxS/xxA/-Z2xx BLINONHAOT 04eHb ObICTPOE U3MepeHie
CpeaHeit MOLWHOCTY B iHaMUYeckom anana3oHe Ao 93 ob. 310 BepHo
[aXe AN CUrHaNOoB C BbICOKMM OTHOLLIEHWEM NUKOBOTO 3HAYEHWS K Cpef-
Hemy. bnarogaps 3anaTeHTOBaHHO! TEXHONOMN MHOTOKaHabHOCTH 00e-
CneymnBaeTcs CKOPOCTb M TOYHOCTb M3MEPEHMIA Jaxe C Y4ETOM OrpaHm-
YeHUI1 3MEPUTENbHbIX KaHanoB. MIHHOBALWMOHHAS apXuUTeKTypa AaT4nkoB
yCTpaHsieT HeoOX0AMMOCTb NEPEKNIOYEHS Anana3oHa n3MepeHis, a Tak-
K€ CBA3AHHbIIA C 3TUM Pa3pblB B N3MEPEHHbIX 3HAYEHNAX 11 YBENMYEHHOE
BPEMSI UMEPEHNS.

[ing aHanu3a MOLWHOCTY LOCTYMHbI LWIMPOKOMONOCHBIE AATYMKNA MOLL-
HocTi R&S®NRP-Z8x. Obnagas MakcumanbHOiA NOA0COV NPOMYCKaHNs
gugeocurdana 30 MIy, aTn gatymki uneanbHo NOAXOAST LS aHann3a
LYMONOAOOHBIX CUTHANOB B CTATUCTUYECKOM pexume. To4HOe onpese-
NEeHNe aMnaUTYLHON CTaTUCTUKA CUTHANOB NO3BOMSIET MPOBOANTL TOYHbIE
N3MEPEHUS MINKOBbIX 3HAYEHNI, CPEHUX 3HAYEHNIA 1 KOIDOULNEHTOB
amnauTyabl.

MpumeHeHne B paguonokauuu

LLInpokononocHble aat4nku mowHoct R&S®NRP-Z8x ¢ MakcumManbHoil
yactoToit 44 Tu, naeanbHo NOAXoasT ANs aHann3a UMNyNbCOB BO BPEMEH-
HOW 061acTi. ABTOMATUYECKMIA aHANU3 UMNYNbCOB NO3BOASET HEMPEPbIB-
HO KOHTPONIMPOBATb OCHOBHbBIE NAPAMETPbI UIMMYIbCOB, TAKME KakK BPEMS
HapacTaHus/cnana, INTeNbHOCTb UK BEPXHWIA YPOBEHb MMMYAbCa, 663
BMeLLaTenbCTBa nonb3osarens. Mpu BpemeHu HapactaHus 13 He MOXHO
M3MEPSITb AaxXe camble KpyTble GPOHTHI UMMYAbCOB. Taknx XapakTepucTyK
[0CTaTOMHO 419 3MEPeHIst BONbLIMHCTBA PafMONOKaLIMOHHbBIX CUTHANOB.

MOWT ObITb TOYHO N3MEPEHbI Aaxe HenoBTOPAIOLLMECH NOCIEeA0BaTE b-
HOCTW UMMYNbCOB, B KOTOPbIX KaKIbliA nMmnynbC MMeeT CBOV YPOBEHb
MOLLHOCTH.



Mpu ncnonb3osaHum pexuma BypepnaaLim M3MepeHns BbINoAHSIOTCS Ha-
CTONbKO BICTPO, YTO MOXHO HAZIEXHO N3MEPUTb MOLLHOCTb BCEX UMMY/b-
COB Jaxe Nnpy Hanu4uMm1 KOPOTKMX 11 4aCTO NOBTOPSIOLINXCS MMYAbCOB.
Takum 06pa3om, 06ecneynBaeTcs HaJexHoe 0OHapYXeHNe laxe Penko
BO3HMKAIOLLYX B CUTHANE SBNEHUIA.

TecTpoBaHme KOMNOHEHTOB C BbICOKOW MPOMYCKHO
CnocoOHOCTLIO

[pn TECTUPOBAHUI KOMNOHEHTOB OCHOBHOE BHIMAHUE YAENSETCS TOYHO-
My ONPEAENeHuio BXOAHO!/BBIXOAHO MOLLHOCTH, KO3hdULMEHTA yCu-
NEHMs 1 KayecTBa CornacoBaHus BxogHoro umneaatca NYy. Cemeiicteo
nat4ukoB MolHocT R&S®NRP 0b6ecneynBaeT NpeBoCxoaHOe pelleHmne
INs Takux 3aaay. [ 0AHOBPEMEHHOI OLIEHKM Pe3yNbTaToB, MOYYEHHbIX
natdukamu, TpebyeTcs Tonbko ouH 6a30Bblit 6nok R&S®NRX ¢ yeTbipbMst
13MepUTEbHBIMU kaHanamn. Takum 06pa3omM, 00ecneynBaeTcst BOIMOX-
HOCTb NPaBWUALHOTO N3MEPEHIS BXOAHON 11 BBIXOAHOW MOLHOCTI YCWAu-
TENs MOLLHOCTH, @ TakXe TOYHOrO OMPEAENEHUS ero YCUNEHNS U KayecTBa
COrnacoBaHms BXOAHOTO MMNeaaHca, NOckobKy 6a30Bbii 610k R&SPNRX
ABTOMATUYECKI BbIYMCASIET OTHOLLEHMS MOLLHOCTEIA.

LLInpoKononoCHbIe AaTYMKM MOLLHOCTY
R&S®NRP-Z8X NoaxoasT Ans TOYHbIX M3Me-

peHl/H;\ B UMNYNbCHbLIX PAANON0KALUMOHHbIX

cucremax.

TunoBas namepurenbHas yCTaHOBKA il UCNbITAHUI YCUAUTENS MOLLHOCTU C HecKonbkumu Hecywwmmmu (MCPA); pacyeTHble GyHKLUM
R&S®NRX no3eonsiot onpeaenstb cornacoBalue UMneaaHcoB n KoapduuueHt ycunenus Uy

HanpasneHHblit HanpasneHHblit HanpasnenHbiit ArteHioatop
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[Jarunk mowHocTn C,
BbIXOAHAS MOLLHOCTb

R&S®NRX
Basosbiit 6nok
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KpaTkne TeXHNYeckne xapakrepucTnki

Kpartkue TexHu4eckue xapakTepucTuku

Jinana3oH namepeHus MOLLHOCTU, MaKC. BXOAHAS MOLLHOCTb

Tun patynka, passem JlnanasoH yactot

Tpexxauanbuble ANO0AHbIE ATYUKN MOLLHOCTU

R&S®NRP8S(N) ot 10 My no 8 Iy
N (Bunka)

R&S®NRP18S(N) ot 10 My fo 18 Ty,
N (Bunka)

R&S®NRP33S(N) ot 10 My no 33 Iy

3,5 MM (Bunka)

R&S®NRP40S(N) ot 50 My o 40 Ty,
2,92 mm (Bunka)

R&S®NRP50S(N) o1 50 MI'y go 50 Iy,
2,4 MM (Bunka)

TpexkaHanbHbli AMOHbI AATYMK BbICOKOW MOLLHOCTH

R&S®NRP18S-10 ot 10 MMy o 18 Ty,
N (Bunka)
R&S®NRP18S-20 ot 10 My go 18 I
N (Bunka)
R&S®NRP18S-25 ot 10 My go 18 Iy
N (Bunka)

TpexkaHanbHbIi AMOAHbI AaTYMK MOLWHOCTU ans TBK

R&S®NRP33SN-V ot 10 My, mo 33 T,
3,5 MM (Bunka)

28

ot 100 nBT fo 200 MBT

ot -70 nbMmBT 0 +23 nBMBT
ot 100 nBT go 200 mBt

(ot =70 nbMBT 0 +23 nBMBT)

ot 100 nBT fo 200 mMBT
(o1 =70 nbMmBT oo +23 nbMBT)

ot 100 nBT no 100 mMBT
(ot =70 nbmBT oo +20 nbMBT)

ot 100 nBt fo 100 mMBT
(ot =70 abmBT o +20 nBMBT)

ot 1 HBT oo 2 Bt
(o1 -60 nBbMBT 1o +33 LBMBT)

ot 10 HBT go 15 Bt
(o1 -50 nbMBT 1o +42 nBMBT)

ot 30 HBT 1o 30 Br
(ot -45 nbmBT oo +45 nbMBT)

ot 100 nBT f0 200 MBT
(ot =70 abMBT o +23 nBbMBT)

Cornacosaxue umnepancos (KCB)

ot 10 MMy 10 2,4 My,

ot >2,4 T 1o 8,0 Mu;
ot 10 My g0 2,4 M,
ot >2,4 T no 8,0 Mu;
ot >8,0 M no 18,0 M
ot 10 Ml 10 2,4 T,
ot >2,4 Iy o 8,0 M
ot >8,0 Mu o 18,0 MMy

ot >18,0 M o 26,5 M
o1 >26,5 Mu no 33,0 Mu;

ot 50 Ml 10 2,4 T,
ot >2,4 My no 8,0 Mu;
ot >8,0 My ao 18,0 IMuy:

ot >18,0 M no 26,5 Mu;
ot >26,5 M no 33,0 MM

ot >33 I'u, go 40,0 IMu;
o1 50 Ml 10 2,4 T,
o1 >2,4 Iy, po 8,0 M
o1 >8,0 Mu no 18,0 Mu;

ot >18,0 Iu o 26,5 Mu;
o1 >26,5 M no 33,0 Mu;

ot >33 Mw go 40,0 Mu;
ot >40 Iy, go 50,0 IMu;

ot 10 My po 2,4 M
ot >2,4 Ty no 8,0 Mu;
o1 >8,0 Mu po 12,4 Mu;

ot >12,4 TTu po 18,0 IMu;

ot 10 My, po 2,4 M
ot >2,4 Ty 1o 8,0 Mu;
ot >8,0 My no 12,4 Mu;

o1 >12,4 ITu o 18,0 M

ot 10 Ml 10 2,4 T,
ot >2,4 My o 8,0 M
ot >8,0 My mo 12,4 Tu;

o1 >12,4 IMu no 18,0 M

ot 10 Ml 10 2,4 M,
ot >2,4 T no 8,0 Mu;
ot >8,0 Mu no 18,0 M

ot >18,0 ITu no 26,5 Mu;
o1 >26,5 M no 33,0 M

<1,13
<1,20
<113
<1,20
<125
<1,13
<120
<125
<1,30
<135
<1,13
<120
<1,25
<1,30
<1,35
<1,37
<1,13
<1,20
<125
<1,30
<135
<137
<1,40

<1,14
<1,20
<125
<1,30
<1,14
<125
<1,30
< 1,41
<1,14
<125
<1,30
<1,41

<113
<1,20
<125
<1,30
<1235



MorpeluHocTe n3MepeHus mowHocTy npu +20°C ... +25°C

Bpems HapacTaHus, nonoca
BUAeocurHana

< 5Mmke
> 100 Ky,

< 5 mKe
> 100 k',

< 5 MmKe
> 100 K,

abconiotHas (B Ab)

ot 0,053 no 0,065

01 0,053 no 0,094

010,053 no 0,134

010,073 10 0,138

010,073 10 0,183

010,083 00 0,198

010,083 00 0,198

010,083 50 0,219

010,053 00 0,134

oTHocuTenbHas (B Ab)

ot 0,022 10 0,050

010,022 0 0,069

010,022 no 0,136

010,028 no 0,142

010,028 no 0,184

010,022 no 0,087

010,022 o 0,087

ot 0,022 o 0,087

0t 0,022 0o 0,136

Tun patunka, passem

TpexkaHanbHble AUOAHBIE AATYNKUA MOLLHOCTU
R&S®NRP8S(N)

N (Bunka)

R&S®NRP18S(N)

N (Bunka)

R&S®NRP33S(N)
3,5 MM (Bunka)

R&S®NRP40S(N)
2,92 mm (Bunka)

R&S®NRP50S(N)
2,4 mm (Bunka)

TpexkaHanbHblii AUOAHBI AATYNK BbICOKOI MOLLHOCTI

R&S®NRP18S-10
N (Bunka)

R&S®NRP18S-20
N (Bunka)

R&S®NRP18S-25
N (Bunka)

TpexkaHanbHbli AMOAHbI JATYVMK MOLWHOCTU anst TBK

R&S®NRP33SN-V
3,5 Mm (BunKa)
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Kpartkue TexHu4eckue xapakTepucTuKu

Tun patynka, pasbem Jlmana3oH yactot Jinana3oH namepeHus MOLLHOCTU, MaKC. BXOAHAS MOLLHOCTb CornacoBanue umnepaxcos (KCB)

Tennosble AaTYUKN MOLLHOCTH

R&S®NRP18T(N) o1 0 My po 18 My, o1 300 HBT go 100 mBr (ot -35 nbmBT 0 +20 aBMBT) o1 0 My no 100 MTw; <1,03
N (Bunka) ot >100 My, go 2,4 Iu; < 1,06
o1 >2,4 T o 12,4 MM <1,13
ot >12,4 TTu no 18,0 Iu; <1,16
R&S®NRP33T(N) o1 0 My po 33 My, o1 300 HBT a0 100 mBT (ot -35 abMBT 10 +20 aBbMBT) ot 0 Iy po 100 M <1,03
3,5 MM (Bunka) ot >100 My mo 2,4 T < 1,06
o1 >2,4 [T po 12,4 MM, <113
ot >12,4 Ty go 18,0 IMu; <1,16

ot >18,0 Iy no 26,5 I <122
o1 >26,5 Mu no 33,0 Mu; <1,28

R&S®NRP40T(N) ot 0y po 40 My, ot 300 HBT fio 100 mBT (0T -35 ABMBT 0 +20 ABMBT) ot 0y o 100 Mu; <1,03
2,92 mm (Bunka) ot >100 My mo 2,4 Muy; < 1,06
ot >2,4 Ty no 12,4 TTu; <113
o1 >12,4 IMTu o 18,0 M <1,16
ot >18,0 M no 26,5 M <1,22
o1 >26,5 M 1o 40,0 M <128
R&S®NRP50T(N) o1 0 My mo 50 My, ot 300 HBT 10 100 MBT (0T -35 ABMBT 10 +20 1BMBT) ot 0 My o 100 M <1,03
2,4 MM (BunKa) ot > 100 MI'u oo 2,4 Iu; <1,06
o1 >2,4 [T po 12,4 M <113

ot > 12,4 MTu go 18,0 MMu; <1,16
ot >18,0 M no 26,5 M <122
ot > 26,5 My 1o 40,0 My; <128
ot >40,0 My go 50,0 Mu; <1,30

R&S®NRPE7T(N) ot 0y po 67 Iy, o1 300 HBT g0 100 mBr (ot -35 nbMBT 0 +20 aBbMBT) ot 0 'y go 100 MTu; <1,03
1,85 MM (Bunka) ot > 100 My no 2,4 TTu; < 1,06
ot >2,4 My po 12,4 Tu; <1,13
ot > 12,4 Ty go 18,0 MMu; <1,16
ot >18,0 M o 26,5 M <122

ot > 26,5 My a0 40,0 MM <128
ot > 40,0 MMy go 50,0 IMu; <1,30
ot > 50,0 My go 67,0 Mu; <135

R&S®NRP110T o1 0 Iy go 110 My, ot 300 HBT 0 100 MBT (0T -35 ABMBT 10 +20 AEMBT) ot 0 Ty go 100 Mrw; <1,05
1 MM (BuKa) ot > 100 MI'y no 2,4 ITu; < 1,08
ot >2,4TTu 0o 12,4 IMuy; <1,18

or> 12,4 Ty po 18,0 IMu; <123
ot > 18,0 My g0 26,5 Mu; <128
ot > 26,5 Mu 1o 40,0 Mu; <1,38
ot > 40,0 My go 50,0 IMu; < 1,46
ot > 50,0 My go 67,0 Mu; < 1,56
ot > 67,0 MMu go 80,0 IMu; < 1,60
ot > 80,0 My g0 95,0 My < 1,66

ot > 95,0 My, go 110 M <1,70

Tennosble BONHOBOAHLIE AATYUKN MOLLHOCTM

R&S®NRP75TWG ot 50 M po 75 Iy, o1 300 HBT go 100 mBrT (ot -35 nbMBT fi0 +20 aBbMBT)

WR15

R&S®NRPIOTWG 0160 My 0 90 MMy, o1 300 HBT po 100 mBT (ot -35 nbMBT 10 +20 nBbMBT)

WR12

R&S®NRP110TWG or 75w po 110 My, o1 300 HBT no 100 mBT (ot -35 nbMBT 10 +20 nBMBT)

WR10

JlaT4nku cpepHeit MoLHOCTH

R&S®NRP6A(N) ot 8 k', 1o 6 Iy, ot 100 nBt go 200 mBt o1 8 k', po < 20 Kl <125

N (Bunka) (o1 =70 obmBT oo +23 nbMBT) o120 Ky po 2,4 My, <1,13
ot >2,4TTu o 6 Mu; <120

R&S®NRP18A(N) ot 8 kI mo 18 M, ot 100 nBT go 200 mBt o1 8 k' mo < 20 kI <125

N (Bunka) (ot -70 nbMBT 0 +23 nBMBT) ot 20 kl'y o 2,4 MMy, <113
or>2,4TTu o6 Mu; <1,20

ot > 8 My go 18 IMu; <125



Bpems HapacTaHus, nonoca

BuaeocurHana

MorpeluHocTe n3MepeHns MowHocTy npu +20°C ... +25°C

abconiotHas (B Ab)

0t 0,040 g0 0,082

o1 0,040 o 0,101

010,040 50 0,108

010,040 no 0,143

010,040 o 0,248

010,040 0 0,318

0,190

0,194

0,198

o1 0,051 go 0,056

010,051 no 0,094

oTHocuTenbHas (B Ab)

0,010

0,010

0,010

0,010

0,010

0,014

0,014

0,014

0,014

ot 0,022 0 0,050

010,022 o0 0,069

Tun patymka, pasbem

Tennosble AaT4NKN MOLLHOCTH

R&S®NRP18T(N)
N (Bunka)

R&S®NRP33T(N)
3,5 MM (BunKa)

R&S®NRP40T(N)
2,92 mm (Bunka)

R&S®NRP50T(N)
2,4 mm (Bunka)

R&S®NRP67T(N)
1,85 MM (Bunka)

R&S®NRP110T
1 MM (BUKa)

TennoBble BONHOBOAHbIE AATYUKM MOLLHOCTU
R&S®NRP75TWG
WR15

R&S®NRPIOTWG
WR12

R&S®NRP110TWG
WR10

JlaT4nku cpepHeil MoLHOCTH

R&S®NRP6A(N)
N (Bunka)

R&S®NRP18A(N)
N (Bunka)
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Kpartkue TexHu4eckue xapakTepucTuKu

Tun patynka, pasbem Jlmana3oH yactot Jinana3oH namepeHus MOLLHOCTU, MaKC. BXOAHAS MOLLHOCTb CornacoBanue umnepaxcos (KCB)

LLInpoKononocHbIe AATYNKN MOLLHOCTH

R&S®NRP-781 o1 50 My no 18 Ty, ot 1 HBT no 100 mBT (o1 -60 abMBT o +20 nbmBT) o1 50 My oo 2,4 M <1,16
N (Bunka) makc. 200 MBT (cpeaH.)/ ot >2,4 Iy, o 8,0 M <1,20
1 BT (nuk., 1 Mkc) ot >8,0 My go 18,0 Mu; <125
R&S®NRP-Z85 01 50 MI'y o 40 T, ot 1 HBT no 100 mBT (01 -60 aBMBT 0 +20 ABMBT) o1 50 Ml 10 2,4 T, <1,16
2,92 mm (Bunka) makc. 200 MBT (cpeaH.)/ ot >2,4 Iy o 8,0 M <1,20
1 Bt (nuk., 1 Mkc) ot >8,0 My go 18,0 IMu; <125
ot >18,0 M o 26,5 M <1,30
ot >26,5 T ao 40,0 IMu; <135
R&S®NRP-Z86 o1 50 MI'y, o 40 Ty, ot 1 HBT no 100 mBT (0T -60 abMBT g0 +20 nbMBT) o1 50 My, po 2,4 M <1,16
2,4 MM (BunKa) makc. 200 MBT (cpeaH.)/ ot >2,4 Iy o 8,0 Mu; <1,20
1 BT (nuk., 1 mkc) ot >8,0 My mo 18,0 IMu; <125
ot >18,0 M o 26,5 Mu; <1,30
ot >26,5 T no 40,0 M <1,35
R&S®NRP-786 o1 50 Ml po 44 TTy, ot 1 HBT1 no 100 mBT (o1 -60 abMBT o +20 nbmBT) o1 50 My, po 2,4 M <1,16
2,4 MM (Bunka) makc. 200 MBT (cpeaH.)/ ot >2,4 Ty 1o 8,0 Mu; <1,20
1 BT (nuk., 1 Mkc) ot >8,0 M no 18,0 M <125
ot >18,0 M no 26,5 MM <1,30
ot >26,5 T no 40,0 M <1,35
ot >40,0 IMu o 44,0 Mu; < 1,40
[iByXKaHasbHble AMOAHBIE AATYUKM MOLLHOCTH
R&S®NRP-7211 ot 10 My o 8 Iy, ot 1,0 BT o 100 mBT (o1 -60 aBMBT 0 +20 aBMBT) ot 10 Ml 10 2,4 T, <113
N (Bunka) makc. 400 MBT (cpenH.)/ ot >2,4 I, po 8,0 M <1,20
2 Bt (nuk., 10 mkc)
R&S®NRP-Z221 ot 10 My no 18 Ty, ot 1,0 HBT o 100 mBT (0T -60 nbMBT 0 +20 nBMBT) ot 10 My, po 2,4 M <113
N (Bunka) makc. 400 mMBT (cpeaH.)/ ot >2,4 My go 8,0 Mu; <120
2 Bt (nuk., 10 mkc) ot >8,0 My mo 18,0 IMu; <125
Mopynu ,aT4nKOB MOLLHOCTH
R&S®NRP-727 ot 0 My po 18 My, ot 4 mkBT o 400 mBT (0T -24 nbMBT 0 +26 nEMBT) ot 0y po 2,0 M <115
N (Bunka) makc. 500 MBT (cpeaH.)/ o1 >2,0 My po 4,2 Mu; <1,18
30 Bt (nuk., 1 mKkc) o1 >4,2 Iy, o 8,0 M <123
o1 >8,0 Mu po 12,4 Mu; <125
ot >12,4 TTu no 18,0 I <135
R&S®NRP-737 ot 0 'y mo 26,5 Iy, ot 4 mkBT o 400 mBT (0T -24 abMBT 0 +26 1EMBT) ot 0 Iy po 2,0 M <1,15
3,5 MM (Bnnka) makc. 500 MBT (cpeaH.)/ ot >2,0 My no 4,2 Mu; <1,18
30 Bt (nuk., 1 mKkc) ot >4,2 Iy o 8,0 M <123
ot >8,0 My po 12,4 Tu; <125
ot >12,4 TTu no 18,0 IMu; <1,30
ot >18,0 IMu no 26,5 M <1,45
JlaT4nku perynupoBKN YPOBHSI
R&S®NRP-728 ot 10 My mo 18 TTw, ot 200 nBt fo 100 mBr (0T -67 aBMBT 0 +20 aBMBT) ot 10 Ml 10 2,4 T, <11
N (Bunka) makc. 700 mBT (cpeaH.)/ ot >2,4 Iy po 4,0 M <1,15
4 Bt (nuk., 10 Mkc) ot >4,0 My no 8,0 Mu; <122
ot >8,0 My, go 18 IMu; <1,30
R&S®NRP-798 ot 9kl mo 6 My, o1 200 nBT go 100 mBT (o1 -67 nbMBT 10 +20 aBbMBT) or 9kl po 2,4 My, <11
N (Bunka) makc. 700 MBT (cpeaH.)/ o1 >2,4 Ty, no 4,0 MM <115
4 BT (nuk., 10 mkc) ot >4,0 My a0 6,0 Mu; <122

TexHnyeckue gaHHole cM. B fokymeHte PD 3607.0852.22
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MorpeluHocTe n3MepeHns MowHocTy npu +20°C ... +25°C

Bpems HapacTaHus, nonoca
BUAeocHrHana

<13 He
> 30 My,

<10 mke
> 40 Ky,

< 8 mKke
> 50y,

abconiotHas (B Ab)

0t 0,130 no 0,150

010,130 10 0,180

010,130 n0 0,180

010,130 00 0,190

010,054 no 0,110

010,054 00 0,143

010,070 po 0,112

010,070 no 0,122

01 0,047 no 0,130

ot 0,047 no 0,083

oTHocuTenbHas (B Ab)

010,039 10 0,148

010,039 no 0,165

0t 0,039 0 0,165

010,039 0o 0,165

01 0,022 no 0,112

010,022 0 0,142

0,032

0,032

01 0,022 00 0,110

o1 0,022 no 0,066

Tun patymka, pasbem

LLinpokononocHbIe AATYNKM MOLLHOCTH

R&S®NRP-Z81
N (Bunka)

R&S®NRP-Z85
2,92 mm (Bunka)

R&S®NRP-Z86
2,4 mm (Bunka)

R&S®NRP-Z86
2,4 MM (BUnKa)

}J,Byxxauanbuble ANO0AHbIe JAaTYUKN MOLLHOCTHN

R&S®NRP-Z211
N (Bunka)

R&S®NRP-2221
N (Bunka)

Moaynu faT4nKoB MOLLHOCTM

R&S®NRP-227
N (Bunka)

R&S®NRP-Z37
3,5 MM (BunKa)

[laTynkm perynupoBKM YPOBHS!

R&S®NRP-Z28
N (Bunka)

R&S®NRP-298
N (Bunka)
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0030p 4aTYNKOB MOLLHOCTY

-70 pbMBT 60  -50 -40 -30 -20 -10 0 +10  +20 +30 +40 nbmBT

SMC-natnkm R&S®NRPBA(N) ~70 nBmBT +23 nBmMBT
CPEAHEH MOLIKOCTIL g sonRp1GA(N) omuer | | | | | +23 26wBT
R&S®NRP-Z81 | -60 ABMBT | | | | | +26 nbmBT
LLInpoKononocHsle R&S®NRP-Z85 | -60 ABMBT | | | | | +26 1BMBT
AT HoRHocTH R&S®NRP-Z86, mogens .40 50 ABMBT | | | | s ABMBT
R&S®NRP-Z86, mogenb .44 -60 nbmBT +20 nbmBT

Mogynu faTunkoB R&SNRP-227 24 pbmBT +26 nbmBT
HOtHoeTH R&SNRP-Z37 04 25T I
JlaT4mku perymposkm R&S®NRP-228 -67 FBMBT | | | +26 ABMBT‘
JpoBr R&SONRP-298 ~67 abwBr +20 2BWBT




[lnana3oH yactot

0y 1y 10 k'

8 kI,
8 kI,
0y,
0y
9kl

10 My

50 MTy,
50 My,
50 My,

50 MTy,

10 My

100 MTy,

1My

6Ty,

6y,

Tun pasbema

10 Iy 100 My,

50T, - 751Ty
60 My - 90wy

75Ty 110 My,

N (Bunka)
18 Iy, N (Bunka)
18‘ Iy N
| 40 Ty, 2,92 mm
40 Ty, 2,4 mm
44 Ty, 2.4 mm

Z.

18 Iy,
26.5 T, 3,5 mm
18 Iy, N
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NHdopmaums ong 3akasa

ba3oBblit 610k

N3mepuTens MOWHOCTH

Onuuu

BTopoii nameputenbHbii kaxan

TpeTuit 1 YeTBEPTbIA N3MEPUTENbHBINA KaHan

MCTOYHMK Ans npoBepky Aatymka

Tpenii (C) n yetBepTsili (D) pasbem aarymka s R&SNRP
Nutepdeiic GPIB/IEEE488

Nutepdeiic gatymka, s R&S®NRT

TpexkaHanbHbli AMOHbI ATYNK MOLLHOCTU

o1 100 nBT 10 200 MBT, o7 10 My 10 8 Ty,

ot 100 nBT go 200 mBT, ot 10 MI'y no 8 Tu, ceteas Moaenb
ot 100 nBt go 200 mBT, ot 10 MI'y 1o 18 M,

ot 100 nBT go 200 mBT, ot 10 MI'y, no 18 T, ceTesas Moaenb
ot 100 nBT 10 200 mBr, ot 10 MI'u 10 33 Ty,

ot 100 nBt no 200 MBT, o1 10 MI'y, o 33 u, ceTesas Mogenb
ot 100 nBT 1o 100 mBr, ot 50 MT'u 0 40 Iy,

o1 100 nBT go 100 mBT, ot 50 MI'y, o 40 ITw, ceTeBas Moaenb
ot 100 nBt go 100 mBT, o1 50 MI'y, 10 50 M,

ot 100 nBT go 100 mBT, ot 50 MI'y, o 50 T, ceTesas MoaeNb
TpexkaHanbHbli ANOAHDI AATYNK BbICOKOW MOLLHOCTH

ot 1 HBT g0 2 B, o1 10 Ml oo 18 Ty,

ot 10 HBT 1o 15 Bt, o1 10 My o 18 My,

ot 30 HBT 1o 30 Br, ot 10 My go 18 My,

TpexkaHanbHblil AMOAHDIV AaTYMK MOLHOCTU ans TBK

ot 100 nBT 1o 200 mBr, ot 10 My o 33 ITu, ceteas mogenb, ans TBK

TennoBble AaT4nKN MOLLHOCTM

o1 300 HBT go 100 mMBT, 0T 0 no 18 I,

ot 300 HBT o 100 mBT, ot 0 fo 18 Tw, ceTesas mMoaenb
ot 300 HBT 0 100 MBT, 0T 0 110 33 My

ot 300 HBT 0 100 MBT, ot 0 fi0 33 ITw, ceTeBas MoaeNb
01 300 HBT go 100 mMBT, 01 0 1o 40 My,

o1 300 HBT go 100 mBT, ot 0 no 40 T, ceTeas MoAeb
o1 300 HBT go 100 mBT, o1 0 go 50 My,

ot 300 HBT o 100 MBT, ot 0 f0 50 Tw, ceTesas mMoaenb
01 300 HBT 10 100 MBT, 07 0 10 67 M1,

ot 300 HBT o 100 MBT, ot 0 fo 67 Tw, ceTeBas Moaenb
ot 300 HBT 0 100 MBr, 01 0 fi0 110 T

TennoBble BOJHOBOAHbIE AATYNKN MOLLHOCTH

01 300 HBT go 100 mBT, ot 50 I no 75 M,

ot 300 HBT no 100 mBT, ot 60 1, o 90 M,

o1 300 HBT 10 100 MBr, o1 75 I no 110 I,

JlaTunkn cpepHei MOLWHOCTU

o1 100 nBt go 200 mBT, o1 8 K[y 10 6 ML,

ot 100 nBt go 200 mBT, ot 8 kI'y, 10 6 [T, ceTeBas MOAeNb
o1 100 nBT go 200 mBT, ot 8 k', o 18 M1,

ot 100 nBt go 200 mBT, ot 8 k', o 18 [T, ceTeBas Moaeb
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R&S®NRX

R&S®NRX-K2
R&S®NRX-K4
R&S®NRX-B1
R&S®NRX-B4
R&S®NRX-B8
R&S®NRX-B9

R&S®NRP8S
R&S®NRP8SN
R&S®NRP18S
R&S®NRP18SN
R&S®NRP33S
R&S®NRP33SN
R&S®NRP40S
R&S®NRP40SN
R&S®NRP50S
R&S®NRP50SN

R&S®NRP18S-10
R&S®NRP18S-20
R&S®NRP18S-25

R&S®NRP33SN-V

R&S®NRP18T
R&S®NRP18TN
R&S®NRP33T
R&S®NRP33TN
R&S®NRP40T
R&S®NRP40TN
R&S®NRP50T
R&S®NRPS0TN
R&S®NRP67T
R&S®NRP67TN
R&S®NRP110T

R&S®NRP75TWG
R&S®NRPIOTWG
R&S®NRP110TWG

R&S®NRPGA
R&S®NRPGAN
R&S®NRP18A
R&S®NRP18AN

1424.7005.02

1424.9208.02
1424.9308.02
1424.7805.02
1424.8901.02
1424.8301.02
1424.8601.02

1419.0006.02
1419.0012.02
1419.0029.02
1419.0035.02
1419.0064.02
1419.0070.02
1419.0041.02
1419.0058.02
1419.0087.02
1419.0093.02

1424.6721.02
1424.6738.02
1424.6744.02

1419.0129.02

1424.6115.02
1424.6121.02
1424.6138.02
1424.6144.02
1424.6150.02
1424.6167.02
1424.6173.02
1424.6180.02
1424.6196.02
1424.6209.02
1424.6215.02

1700.2529.02
1700.2312.02
1173.8709.02

1424.6796.02
1424.6809.02
1424.6815.02
1424.6821.02



Hauwenosanve Koa 3akasa

mMpOKOﬂOHOCH ble AaTYMKN MOLLHOCTHN

ot 1 HBT o 100 mBr, o1 50 MI'u no 18 Ty, R&S®NRP-Z81 1137.9009.02
ot 1 HBT go 100 mBT, ot 50 My go 40 M (2,92 mm) R&S®NRP-Z85 1411.7501.02
ot 1 1Bt go 100 mBT, o1 50 M, o 40 M (2,4 MM) R&S®NRP-Z86 1417.0109.40
ot 1 BT o 100 mBT, o1 50 MI'y, 1o 44 My, (2,4 mm) R&S®NRP-Z86 1417.0109.44
[iByxKaHaJIbHble AUOAHbIE AATYUKN MOLLHOCTH

ot 1 HBT go 100 mBT, ot 10 My go 8 I, R&S®NRP-Z211 1417.0409.02
ot 1 HBT o 100 MBr, o1 10 MI'y, o 18 My, R&S®NRP-Z221 1417.0309.02
Moaynu naTynkoB MOLHOCTU

ot 4 MkBT 10 400 MBr, o1 0 g0 18 I, R&S®NRP-227 1169.4102.02
ot 4 MkBT 10 400 MBr, o1 0 10 26,5 T, R&S®NRP-Z37 1169.3206.02
[laT4nkun perynupoBKu YpoBHS

ot 200 nBt 0 100 MBT, 0T 9 KTy 80 6 Ty R&S®NRP-Z98 1170.8508.02
ot 200 nBt o 100 mBr, ot 10 My, 1o 18 Ty R&S®NRP-Z28 1170.8008.02
PekomeHayemble npuHagnexHocti ang R&S®NRX

[epxartenb ana ctoitku 19" (Ha oanH uameputens moluHocT R&S®NRX 1 0aHO ¢B060AHOE MECTO) R&S®ZZA-KNA22 1177.8184.00
[lepxarenb ana ctoiiku 19" (Ha asa uameputens motHocTn R&S®NRX) R&S®ZZA-KNA24 1177.8149.00
PekomeHayembie npuHapnexHocti ansg R&S®NRPxxS(N)/T(N)/A(N)

Kabenb uxtepdeiica USB, anmna 0,75 m R&S®NRP-ZKU 1419.0658.02
Kabenb uxtepdeiica USB, anvna 1,50 m R&S®NRP-ZKU 1419.0658.03
Kabenb uxtepdeiica USB, anrna 3,00 m R&S®NRP-ZKU 1419.0658.04
Kabenb uxtepdeiica USB, anrxa 5,00 m R&S®NRP-ZKU 1419.0658.05
6-KOHTaKTHbII MHTEPDEIICHBIN kabenb, AnnHa 1,50 m R&S®NRP-ZK6 1419.0664.02
6-KOHTaKTHbI MHTEPdENCHBIN kKabenb, fnHa 3,00 M R&S®NRP-ZK6 1419.0664.03
6-KOHTaKTHbI MHTEPdENCHBIN kKabenb, nHa 5,00 M R&S®NRP-ZK6 1419.0664.04
8-KOHTaKTHbIN HTEPdEliCHBIN kabenb, pnHa 1,50 M R&S®NRP-ZK8 1424.9408.02
8-KOHTaKTHbIN MHTEPdEliCHBIN kabenb, AnHa 3,00 M R&S®NRP-ZK8 1424.9408.03
8-KOHTaKTHbIN MHTEPdEICHBIN Kabenb, AnnHa 5,00 M R&S®NRP-ZK8 1424.9408.04
KoHLeHTpaTop AatymkoB R&S®NRP-Z5 1146.7740.02
KommyTtatop ¢ noanepxkoii nutaHns yepes Ethernet (PoE) R&S®NRP-ZAP1 1419.0829.00
PekomeHayemble NPUHAANEXHOCTH ANS BOIHOBOAHbIX Pa3beMOB

[lnHamometpuyeckuii kniod SW 3/32 (ans BONHOBOAHBIX BUHTOB) R&S®ZCTW 1175.2014.02
PekomeHayemble npuHagnexHocty pis R&S®NRP110T

BonHoBoaHbIi kpoHwTeitH ans R&S®NRP110T R&S®NRP-ZBW 1700.2141.02
Mepexon ¢ WR15 Ha 1 mm (po3eTka) R&S®WCAT75 3626.1044.02
Mepexoa ¢ WR12 Ha 1 MM (po3eTka) R&S®WCA90 3626.1050.02
Mepexon ¢ WR10 Ha 1 MM (po3eTka) R&S®WCA110 3626.1067.02
PekomeHayemble npuHapgnexHocty ans R&S®NRP-Zxx

Kabenb-apantep USB (aktuBHbilt), mHa 2 M R&S®NRP-Z3 1146.7005.02
Kabenb-apantep USB (naccusHbiit), finHa 2 m R&S®NRP-Z4 1146.8001.02
Ka6enb-apantep USB (naccusHbiit), anmHa 0,5 m R&S®NRP-Z4 1146.8001.04
Kabenb-apantep USB (naccusHbiit), anna 0,15 m R&S®NRP-Z4 1146.8001.06
Kabenb-apantep USB (naccueHblit), anuHa 1 M, ans naHenbHOro MOHTaxa R&S®NRP-74 1146.8001.11
KoHueHTpaTop aat4mkoB R&S®NRP-Z5 1146.7740.02
[okymenTauus

[lokymeHTaLys N0 KanMBPOBOYHBIM 3HAYEHNSIM R&S®DCV-1 0240.2187.06
Pacneyarka kanMbpoBOYHbIX 3HAYEHUI (TONKO BMECTE C JOKYMEHTaLMei R&S®DCV-ZP 1173.6506.02
Kannbposka B akkpeAMTOBAHHOM METPONOrMYeckoM LieHTpe ans aatynkos R&S®NRX-B1, R&S®NRPxxS(N),  R&S®NRP-ACA 1419.0812.00

R&SCNRPxxA(N), R&SCNRPx<T(N) 1
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basosblit 610k R&S®NRX, aatynku MOLHOCTY 1 koHLeHTpatop R&S®NRP-Z5 3 roga

Bce ocTanbHble anemeHTh ! 1rog

Onuuu

PactumpeHme rapaHTUIHOMO CpoKa Ha OAWMH TOfL R&S®WE1 O6paluaiitech B MECTHOE NPEe/CTaBUTENbCTBO
PacLUMPEHIE FapaHTUIIHOMO CPOKA Ha ABa rofia R&SCWE2 komnaniu Rohde & Schwarz

PaclumpeHne rapaHTuitHOro cpoka Ha OAVH rof, BKIK0Yas eXerofHylo kanubposky R&S®CW1

PaclwumpeHne rapaHTuitHOro cpoka Ha fiBa rofia, BKIioyas exerofiHyto kanmbposky R&S®CW2

PaclumpeHne rapaHTuitHoro Cpoka Ha OfH rof, BKIK04as eXErofHyio kanmopoBky B R&S®AW1

aKKpeanToBaHHOM METPONOTNYECKOM LIEHTPE

PaclumpeHne rapaHTuitHoro cpoka Ha Aga rofia, BKIouas eXerofHylo kanubposky B R&S®AW2

akkpeanMToBaHHOM METPOJIOrNYECKOM LIEHTPE

U Lins YCTaHOBANEHHbIX ONLMIT NPUMEHSAETCS 0CTAIOWANCS rapaHTs 6a30Boro 610ka, ecan OHa npesbllwaeT 1 rof. Ucknoyenue: Bce aAKKYMYNATOPHbIE Garapen UMetoT rapaHTuio 1 rog.

CnoBecHblit 3Hak Bluetooth® n norotunel npunaanexar Bluetooth SIG, Inc. u ucnonbaytotes komnaxueit Rohde & Schwarz Ha 0cHOBaHUN nLLEH3NK.
CDMA2000° siBnsieTcs 3aperncTpupoBaHHbIM TOBApHbIM 3HAaKOM opraxuaaym Telecommunications Industry Association (TIA-USA).
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Bonblue yem cepsuc

no BCeMy munpy
Ha MeCTe 1 JIMYHO

MHAVBUAYaNbHO W TMBKO
¢ 6eCKOMNPOMUCCHBIM Ka4eCTBOM
Ha JIUTENbHYI0 NEPCNEKTUBY

Rohde & Schwarz

pynna komnanuii Rohde & Schwarz, cneuman1anpyiowascst Ha npoms-
BO/ICTBE 3MEKTPOHHOrO 060PYA0BaHNS, NpeanaraeT MHHOBALUMOHHbIE
peLueHns B cnenyoLmx obnactax: KOHTPOJb 1 UBMEPEHUS, TENE- U
paaynoBeLlaHue, 3alluliieHHas CBs3b, Knbepbe3onacHOCTb, MOHUTOPUHT 1
TecTupoBaHue ceteit cea3u. OcHoBaHHas 6onee 80 neT Ha3aj, aTa He3a-
BUCUMAs KOMMaHKS, WTab-kBapTpa KOTOPOI pacnonoxeHa B r. MioHxeHe
(Fepmanms), UMEET LUMPOKYI0 TOPrOBO-CEPBUCHYIO CETb 1 NPeacTaBieHa
Gonee yem B 70 cTpaHax.

www.rohde-schwarz.com/ru

PecypcocGeperaiowme MeToabl NPOEKTUPOBAHMS

1 9konornyeckas 6e30MacHOCTb M 3KONOrMYECKMil cnep,

1 OHeproaGEeKTMBHOCTb U HU3KNIA YPOBEHb BLIOPOCOB

1 [lonrnid cpok cayXObl 1 ONTUMWU3MPOBAHHbBIE MPOU3BOACTBEHHbBIE

pacxopl
CepTuduunpoBanHas cuctema CepTuduunposaxHas cuctema
MEHe[XMEeHTa KayecTsa 9KONOTN4eCKOro MeHeAXMeHTa




