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M3mepurens momuoctu R&S NRP
Ro Texmonormm

HoBeliLas TeXHoNorvis MHOronpo- ¢ T04HOE V3MEDEHME CPEeHEN MOLL-
XO[HbIX IATH/KOB HOCTV HE3aBMCKMO OT NOMOCHI 1 MO-
OuHammndeckunin ayanasor 90 b LynaLmm

BbiCcOKas CKOpOCTb U3MEDPEHNI
VIHTENNEKTYabHbIE AaTUMKN —
NPOCTO NOAKMOYAN V1 U3MEpSI

¢ MHOrocnoToBbIE M3MEPEHUS 14
LIMPOKO PACMPOCTPAHEHHbIX CUCTEM
C BDEMEHHBIM Pa3aeneHnem 1ocTyna
(Hanpumep, GSM/EDGE, DECT)

PaboTa C BHELUHMMM KOMMOHEHTaMH
3a cHeT koppekuun I' v s-napamet-
OB

OpHoBpemeHHas paboTa 6a30B0r0
Gnoka ¢ 4 parivkamm
HenocpencTeeHHoe ynpasnenne
[aTyKaMm 13 KOMMbioTepa No LUKHe
USB

2-NETHWIN LVKN KannBpOBKK

ROHDE&SCHWARZ



[IInpoxuil ciekTp npuMeHeHn |

W3amepuTens mowHocTn BY m CBY
R&S NRP - aTo Bceraa npaBusib-
HbI BbIGOP: OH MaeanbHoO Noaxo-
IMT ANsi NOBCEAHEBHOM paboThl B UC-
cnenoBatenbckoi naboparopuu, Ha
npou3BoacTee 1 B chepe 06Cnyxu-
BaHMst MOOUNBHBIX TeNedOHOB, He
roBopsi Y 00 aHanu3e CMrHanoB ¢
LUMPOKONOJIOCHON MOZYNALMEN yC-
TPOIACTB MOGUNBLHOM PaanoCBSA3N
TpeTbero nokoneHus. Ceoeii rné-
KOCTbIO CEMENCTBO M3MepuTenei
moLuHocTn R&S NRP B nepByto oue-
peab 06513aH0 HOBbIM AaT4MKam, CO-
3[1aHHBLIM N0 TEXHONOTUUN UHTENIEK-
TyanbHbIx aatunkoB Rohde&Schwarz
(H55 SROART SENSON TECRNOLOGY IRCTITIIEY
YYKM NPeaCTaBnaloT Co60 MHTEN-
neKTyanbHble aBTOHOMHbIE MPUOOPBI,
B3auMozeiicTByloLwme ¢ 6a30BbIM
OnOKOM MM KOMMBLIOTEPOM MO CTaH-
ZapTHoMmy umndpoBoMy uHTepden-
cy. BnepBsble peann3oBaHHas TEXHO-
norva R TFT T BT G-
TaHaBNMBAET HOBbIE CTAHAAPTbI YHU-
BEPCaNIbHOCTM U rnoKocTy. basoBblit
6nox R&S NRP npepnaraer kak pa3
10, 6€3 4ero cerogHs He 060MTUCS:
KOMMaKTHbIN paaMep, UHTYMTUBHO
NOHSATHBI MHTEpdEIC nonb30BaTens
1 MHOFOKaHaNIbHOCTb.

IIpubop a1 HayIHBIX HCCIEH0-
BaHUH

Havbonee BaxHbIMM XapaKkTeprCT/Ka-
MV COBPEMEHHOTO V3MEPVTENS MOLLHOC-
TV ABASIOTCS BBICOKAs TOYHOCTb M3MEpE-
HU 11 IMHAMUYECKMIA OUANA30H HE XyXe
90 nb o9 LWMPOKONONOCHbIX CUrHANOB

C 1000 MOaynaUMEN. YHMBEPCaNbHLIE
parvkn R&S NRP, BHINOAHEHHbIE CO-
DIETCN 0] 55 SMIART SERSON TECRNGLOGY e
a3 11 06nanaioT STUMM XapakTepPUCTUKa-
MW 11 POCTO HEOLIEHVMBI, EC/M BAC VIH-
TEPECYIOT ByayLUye TeXHONOrK, Hanpu-
MEp, LUMPOKONOAOCHBIE TVMbI MOAYNALMN
B MOOMNbHBIX TENEeGOHaX TPETLErD NOKO-
neHws. Kpome Toro, OHW CNOCOBHL! pa-
0oTarh C PaAMOYACTOTHBIMM MONOCAMH,
npesbiwaowmmi 100 MIL, venonb3oBa-
HUe KOTOPbIX B 6ecnpoBoaHbix JIBC yxe
006CyXaaeTea.

/1 KOHEUHO, N3MEPUTEND MOLLHOCTH
J0MXEH ObiTb MPOCT B 0OpaLLeHn: MHo-
FOYMCNEHHbIE PYHKLM 1aTHIKOB aKT/-
BVPYIOTCS 4EPE3 VIHTYUTVBHO NOHSTHbIIA
NONb30BATENLCKMIA UHTEPODENC, @ Bbl-
COKOPA3PELIAIoLLMIA ANCTINEN OOHOBPE-
MEHHO NOKa3bIBAET [10 4 PE3yNsTATOB U3-
MepeHus. Kak 1 B pyriix 3mepuTensx
molHocT or Rohde&Schwarz, Bee ka-
JMOPOBOYHbIE AAHHBIE COXPAHAIOTCS B
CamMOoM AAT4MKe, YTO rapaHTUPYET Makch-
Ma/IbHYIO TOYHOCTb 1 CBOAWT K MUHVIMYMY
OWNBKM oneparopa.

lMporpamMMHble KnaByLLIN U cUCTeMa

o AaTtynk MOLYHOCTH MO0 TeXHO/I0rNnU
MEHIO C OKOHHbIM UHTEPdeicom

|F&S SMLART SENSOR TECRNOLDEY | ¢ qun-
Hamu4eckum gunana3oxqom 90 b

BcTpoeHHbIN TeCTOBbIN reHepa-

Top (gononHenne R&S NRP-B1) OroGpaxeHue

A0 4 pe3ynb-

DyHKLUNOHAIbHBIE KJTABALLN
ANs GbICTPOro AocTyna K
OCHOBHbIM PYHKLNSIM

Pa3bembl 4aTYNKOB Ha ne-
peaHeii naHenn, kaHan B:
AonosHeHne R&S NRP-B2

WU3meputenn




HneanbHoe pemenue a1 mpo-
H3BOJCTBA

Ecv Bam NpuxoamMnoch 3aHMMaThes 13-
MEDPEHWAMI MOLLHOCT/ B MVKDOBOMHO-
BOM [11ana3oHe, Bbl 3HAETE, YTO QiMlb-
TpaLyst pe3ynbTatos, 00YCNOBNEHHas
LLIMOBBIMY XapaKTEPMCT/KAMM [1aT4M-
Ka, a Takxe 33nepxka Bpi6opa avana-
30Ha U3MEPEHNIA 1 06paboTka KOMaHa,/
PE3YNLTaTOB MOMYT OTPULIATENBHO CKa-
3aTbCsl Ha CKOPOCTY BINYCKA NPOAYKLMA.
Bort 3nech-10 1 npuroamtcs R&S NRP

C €r0 YHUKabHbIMU BO3MOXHOCTAMN:

¢ ABTOmaTyeckas QukTpaums
¢ apannensHas 06paboTka
¢ CkopocTb

PasymeeTcs, 6a30Bbii 010K, CMOCOOHbI
OOHOBPEMEHHO paboTark C 4 partinka-
MM, MOXET NONHOCTBIO YPAaBASTHCS AVC-
TaHUVIOHHO. Kpome TOro, AaTHikiA MOXHO
HEMOCPEACTBEHHO NOAKIOHAT K KOM-
MbIOTEPY. XOPOLLE HOBOCTLIO IBNAETCS
T0, 4TO Gnarogapst 2-NETHEMY UHTEPBaY
KanOPOBKM ATHVKM IOCTATOHHO OO
MOTYT BbINOMHSATb HAAEXHbIE M3MEPEHNS
0e3 NOBTOPHOM KanvopOBKU.

Moo6uibHOE npuMeHeHne

YAOBHbIA, NErkuii 11 NPOYHbIA NprOOp, KO-
TOPBIA, K TOMY XE, MOXET B TEYEHNE HE-
CKOMBKYX YACOB NUTATBCS OT AONONH-
TEbHON 6atapeu, AenaeT MoOULHOE
MCMONb30BAHME CMNOLLHBIM YA0BOMLC-
TBMEM. Pabounid ayanasoH TeMneparyp
o1 0°C 0o 50°C no3BonAeT MCNonbL30BaTh
n3MepuTens MoLHocTv R&S NRP npak-
TVHECKM B MIOOBIX YCNOBMAX.

; 7 no3Bons-

et patdvkam R&S NRP pabotats Henoc-
PEACTBEHHO C KOMMBIOTEPOM, NPeBpa-
LLIast VX B Camblil KOMNAKTHBIA 1 NErkii 13
CYLLIECTBYIOLLVX MVKDOBOAHOBBIX U3ME-
pUTENBHBIX NPUOOPOB.

Ta6nuya 1. Tun 4aT4NKOB N UX NPUMEHEHNE

MpumMeHeHue | Jatunk — TepmoanexkTpuyeckuii  AuopHbi patumk (CW)  [laTyumk nukoBoi
[laTynK MOLLHOCTH

CpeaHsis MOLWHOCTb 44 v 4

MolLHOCTb NakeTa — — 4

CTpo61poBaHie No BpeMeHH — = 4

CurHan ¢ 04eHb LWMPOKOW NOAOCOI YacToT 24 v —

V13mepenms B LUMPOKOM AVHAMUYECKOM Ana- — 4 v

nasoHe

V'V onTiManbHo v/ BO3MOXHO — HEBO3MOXHO

KpaTKO 0 TOCTOMHCTBAX

¢ OauH paT4vK MOLLHOCTU

¢ nHammnyecknin ananasor 90 ob

¢ CW i cnrHans! ¢ LWMpOKONONOCHO! MOayNALVEN
¢ CT1pobrpoBaHye N0 BOEMEHM

4 Bbicokas TO4HOCTb 11 CKOPOCTL M3MEPEHMI

Jlnst 1106010 THIIA TECTOBBIX
CUTHAJIOB: [ET r HA

VCTOPMHECKM CNOXNOCH Tak, HTO 114
0XBaTa BCex CPep MPUMEHEHUS MUKDO-
BOMHOBBIM V3MEPUTENSIM MOLLHOCTY TPE-
OyeTcs HabOP MHOMOYUCAEHHBIX AATHMKOB.
[Ina peLIeHs PasanyHbIX U3MEPUTENbHBIX
33084 VICMOoNb3YIOTCA TENAOBbIE AATYMKM,
AVIONHBIE AATHMKY, & TAKXE AATMKN MNKO-
BOW MOLLIHOCT/. Tenepb Aatimky Cemenc-
182 R&S NRP 3HauMTENbHO YNPOLLAIT
XM3Hb — BO MHOTVIX ClTy4asiX BCE HEOOXO-
AVMbIE VI3MEPEHUS BEINONHSIOTCS C MOMO-
LLIbI0 OAHOTO AaTumka (oM. Tabauuly 1).
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BbIcOKas TOUHOCTD 3a CUeT [IPUMCHCHNA

Bxmouaii u namepsi

TOYHOCTb M3MEPEHNS MOLLIHOCTY B MU K-
POBOHOBOM Ayana3oHe CUbHO 3aBu-
CUT OT XapakTepuUCTVIK AaTimka, OHaKo
TP&AMLVIOHHBIE CPEACTBA HE MO3BONSIOT
MOAHOCTBIO YCTPAHNTb BAMSHIE YPOBHS,
TEMNEPATYPbl 11 4aCTOTh Ha Pe3ysTa-
Thl Vi3MEeperus. MHOro fieT Hasag, prpma
Rohde&Schwarz petwmna aty npobne-
My, NPEOOXVB HOBLI noaxoa; OTKNo-
HEHME KaXa0ro M3roTOBAEHHOO AaT4u-
Ka OT AeanbHOM XapakTEPUCTVKMA 13-
MEPSAETCS 1 COXPAHAETCS B CAMOM J1aT-
yrKe. 3TO 03HA4AET, YTO BaM HE HYXHO
60nbLUE OECNOKOUTLCS O KANMOPOBKE.
Bl MPOCTO BKNIOYaETE AATHYMK 1 HAYMHa-
€TE M3MEPEHNS, YTO O4EHb BAXHO B MOB-
CeaHeBHol paborTe.

IIpenu3snonHas KamMopoBKa

TOYHOCTb AaTHMKa HE MOXET NPEBbILLATH
TOYHOCTb NPUOOPA, NCNONB30BAHHO-

ro ans ero Kanmbposku. BoT nodemy uc-
nonb3yemslie Rohde&Schwarz 3TanoHs!
MOBEPAIOTCA HENOCPEACTBEHHO MO 3Ta-
NIOHaM MOLLHOCTY HemeLKol naboparo-
pun cTaHpaptuauy (PTB).

4 Wamepurens mowHocTv R&S NRP

Bricokas TounocTh H3Mepe-
HUH - la’ke Ha MOJY/IMPOBaH-
HBIX CUI'HaIaX

Brarogaps Bcem NepeyncnerHsIM Gpax-
TOPaM, WMPOKOMONOCHBIE 3MepHTE-
nmmouHocTv Rohde&Schwarz o6na-
[AI0T O4EHb Manov MOrPeLHOCTBIO, YTO
BCE eLLEe ABNFETCA PELaoLLMM apryMeH-
TOM B UX N0Ab3Y. B MpOLLNOM, 3asBneH-
Has B TEXHUYECKOM OMMCaHWM TOYHOCTb
okono 2% (0,09 ab) peako focturanack
Ha npakTuke. MprarHOI TOMy Oblan KC-
TOYHVIKM OLMOOK, CBA3aHHbIE C TECTO-
BbIM CUHANOM WM BHEWHVMM LENSMU:
FaPMOHUYECKIIE 11 HEraPMOHUYECKIIE
COCTaBARIOLLME, MOYNALMS, PACCOMa-
COBaHME NCTOYHMKA, BAVSHUE aTTeHIoa-
TOPOB U HANPABAEHHbIX OTBETBUTENEN,
BK/IO4EHHbIX Nepeq AaT4MkKoM 115 Coma-
COB&HMS YDOBHS.
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Jarankn R&S NRP coenani 60onsLUoi
Lar Brepes B pelerny 3Tvx npoonem.
(OIS M) 55 SKEART SENSOR TECRNOLOGY
(CM. CTp. 5) Npenaraet Lenbii paa Mep,
HanpaBneHHbIX Ha T0, 4TO0BI AATHIK BEN
ce0s nono6HO TENNOBLIM Aatyukam. 310
BKJTIO4AET 04EHB TOYHOE U3MEPEHNE
MOLLIHOCTY, HE3aBUCUMO OT TUMa MOfY-
NAUAK (pUc. 1), a TaKXe BICOKYIO CTOM-
KOCTb K HEMPABMILHOMY B3BELIVBAHMIO
FAPMOHVK, Napa3vTHbIX COCTABNIOLLYX
W NPOHMX MELAIOLLYX CUrHanoB. B T0 xe
BpEMS, MakcHmanbHas ckopocTs 1500
M3MEPEHNIA B CexyHAY (B pexvime ¢ Oy-
(bepnsaumen, N3MepUTENLHLIN HTEPBAN
2 x 100 MKC) CpaBH/Ma CO CKOPOCTbHIO
AVIOMHbIX IaTHWKOB.

0,2 -
'

—20 -10 0 10 20
YpoBEHb MOLLHOCTN, ABM  —— =

Puc. 1. Owmnbku, cBg3aHHble ¢ Mogynsuuei, garymka mowHoct R&S NRP-Z11
nnu R&S NRP-Z21 ans tectoBoro curiana 3GPP (tectoBast mogenb 1-64) cpas-
HUBAIOTCS C HeNPepPbIBHbIM CUHYCONAaIbHbIM CUTHAJ/IOM TOM e aMniuTyAbl.
KpacHbiii uBeT: cTaHgapTHbIe HACTPOWKMU; XXENTbIN LUBET: 30Ha nnepexoga Mexay
U3MepUTEsIbHLIMU TPAKTaMu, CABUHYTbIMKU HA —6 AB; rony6oii uBeT: MOrpeLIHoCTb,
BbI3BaHHas LUYMOM (BusiHne mogynsauumn Hmxe —30 gBM He yynTbiBaeTcs)



Kﬂaﬂmm moltuHocTn R&S NRP-Z11 1 R&S NRP-Z21 06b-
€AVHAIOT MHOrONPOXOAHYI0 apXUTEKTYPY, MHOrOANOAHYIO
TEXHOJIOTUIO U MHOTOKaHabHYI0 U3MEPUTENbHYIO CUC-
TeMy C OAHOBPEMEHHbIM CKaHUPOBAHUEM B YHUKabHYIO
BbICOKOMPOW3BOAUTESbHYIO KOHLIEMLMIO.

MHoronpoxopaHas apxuTekTypa npeacraBnser coooii
KOMOMHALMIO ABYX UMM TPEX ANOLHbIX LETEKTOPOB, UC-
nonb3yeMmbix ans o6ecneyeHnst 60NbLIOr0 AMHAMUYECKO-
ro AmanasoHa MOAYIMPOBaHHbLIX CUrHANOB. JTO JOCTUra-
€Tcsi 3a c4eT PaboTbl KAXA0ro AeTeKTopa UCKITIUMTENb-
HO B 06/1aCTV KBaAPATUYHOM XapaKTePUCTUKU U 32 CYET
UCNONb30BaHMS B KKAOM U3MEPEHNM TOSIbKO ONTUMAab-
HO 3anuTaHHbIX JETEKTOPOB.

MHoronpoxogHble AUoabl COCTOSIT U3 HECKOJbKUX
nvopoB LLoTkK ¢ HyNneBbIM CMELLEHUEM, BKJIIOYEHHDBIX
MoCnef0BaTeNbHO U PACMONOXEHHbIX HA OHOM KpucTan-
ne. Npu ncnonb3osanun B BY petekrope o6nactb kBag-
PaTUYHON XapaKTEPUCTUKM pacLUMPSEeTCs, MOCKOMbKY 13-
MepsieMoe HanpshkeHue pacnpeaenseTcs no HECKONbKUM
ovojam - B peaynbTare Kaxzapbli U3 HUX HAXOAUTCS NOJ,
MEHbLUMM HanpsXeHUEeM — 1 B TO Xe Bpems AeTeKTupye-
Mbl€ HanpPsHKEeHMS OTAENbHbIX AMOL0B CyMMUPYIOTCS.

MHuoronpoxopHas apxutektypa Rohde&Schwarz (3awu-
LLeHHas naTeHToM) 06nagaeT cneayoLwymm JOCTOMHC-
TBaMM (puc. 2):

3 curHanbHbIX TpakTa, Kaxaslii U3 KoTopbix 060pyao-
BaH TPOMHLIMM gyofamMm

30HbI NepekpbITUS LWMPUHON 6 AB, rnaakuii nepexon
OnHoBpeMeHHOe CKaHMPOBaHWUE U aHaU3
Crabunmsaums curHanbHbIx TPAKToB NyTEM Npepbiea-
HUS LIS NOBTOPSIIOLLMXCS CUTHAOB

MpenmyLLecTea Hag TPAAULIMOHHBIMM TEXHONOMMAMM \
OYEBUAHbI: BbICOKOE OTHOLLEHME CUrHA/LLIYM BO BCEM
JnanasoHe, Manoe BAUSH1Ue MOAYNaUum, npeHeopexm-
MO MaJible 3a4epXKu U NPepbiBaHNS NPK NepekioHeHnm
CUrHaNbHbIX TPAKTOB, a TAKXEe CNOCOBHOCTL aHANM3NUPO-
BaTb TECTOBLIE CUrHasbl BO BPEMEHHOIi 061acTy B npeae-
nax umeloLLeiics BUAEOoNoNochl.

B pesynbrare 3TM AaT4MKM HE TOJLKO CMOCOBHbI KOHKYPU-
pOBaTh C U3MEPUTENAMM NUKOBOI MOLLHOCTU — HO M Mpe-
BOCXOAAT WX MO ABYM acneKTam:

OtcyTcTBUE OrpaHuyeHuii Ha BY nonocy TectoBoro
curHana
Bonee WMpoknin AMHaMUYeCKuiA auanas3oH

B peaynbTare yxe cerogHs nosieunack BO3MOXHOCTb aHa-
1132 YPEe3BbIYaiHO LUMPOKOMOJOCHLIX CUTHANIOB, HaNpK-
mep, Takux, KOTOpbIE MIaHUPYETCS UCMOJb30BaTh ANS
6ecnposoaHbIx JIBC unum koTopble OyayT co3aaHbl nyTem
06beauHeHNns HeCKONbKMX HecyLwmx cornacHo 3GPP.
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Puc. 2. Apxutektypa aatunkoB B R&S NRP-Z11 n R&S NRP-Z21
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M cxmouenue BHEIHIX BO3AEUCTBIN HA M3MEPEHKE MOIHOCTH

I KOppeKnug — B COOTBETCTBUH
C paccoriacoBanueM uHCTo4-
HHUKa

OCHOBHbIM /ICTO4HIKOM OLUMOOK MU 13-
MepeHNsx MoLHOCTV B BY 11 CBY ava-
NasoHax ABASETCS PacComMacoBaHme 1e-
TO4HYVIKA CUrHAna v aarduka. V13-3a otpa-
XEHUS, KOTOPOE HEMb3S UCKMIOYUT, W3-
MEPSETCS HE HOMVHANbHASA MOLLHOCTb
MCTOuHMKa P, Nepe/iaBaeman B AaTHuK,
a MOLHOCTL P (pc. 3), koTopas oTnya-
€TCH OT HOMVHANBHO HA HEKOTOPYIO BE-
NVYUHY. HTOOBI MUHAMMSPOBATL BS-
HIE HECOMACOBAHHOMO UCTOHHIKA, KO-
3QPUUMEHT cTose BonHsl (KCB) Ha
CTOPOHE AaT4MKa OblN CHIKEH HACKOMb-
KO BO3MOXHO (1,11). Tem He MeHee, uc-
TOYHUK curHana ¢ KCB = 2, Hanpuwvep,
BCE ELLE BbI3bIBAET ONONHUTENBHYIO
norpetwHocTs £3,5% (0,15 b). Xots a1a
OWMOKa, Kak MPaBIno, aeT 3HaHMTENb-
HbIiA BKNaz, B 0OLLYIO NOMPELIHOCTb U3ME-
DEHUS, 86 3a4aCTYIO HE YHUTHIBAIOT, NOC-
KOMbKY €6 HENb3A ONPEAENNTb, KaK Xa-
PaKTEPUCTIKY CaMOro AaTimka.

11 3neck patinkyt R&S NRP moryT nox-
BAINTHCA ELLE OOHAM HOBLUECTBOM. [INe
YMEHbLLIEHVA PACCOracoBaHs KOMMEK-
CHbIA KO3QOULINEHT OTPAXEHNSA UCTOY-
H1Ka NepeaaeTcs B Aatyvk no wiHe USB,
W 0ATYMK MCMPABARET OLUMOKY paccoma-
COBaHWA 33 CHET [ KOPPEKLIMM, YHMTHIBAS
NPV 3TOM CBOE COBCTBEHHOE HU3KOOMHOE
PacCoMacoBaHye. Takov noaxos, Nosgo-
NSIET BHINOHATL M3MEPEHNA CO 3Ha4M-
TENbHO BONEE BEICOKON TOUHOCTHIO.

6  Wameputens mowHocTn R&S NRP

B
Pazo J
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= Fj ity
McTouHmk L %0 r 0 Jatynk MoLwHocTH
L* c” R&S NRP-Z11/-221

Puc. 3. ®yukuums I Koppekumnu: ¢ y4eToM KOMIIJIEKCHOIo K03 duumneHTa oTpaxe-
Husi uctoyHuka I, peaynvrat nuamepenus (P) KoppekTupyercs Tak, 4To oTobpaxa-
€TCSl HOMUHA/IbHAs! MOLLHOCTb UCTOYHMKA P,

Koppeknus s-napamerpos
- y4eT JOIOTHATETbHbIX KOM-
TIOHEHTOB

AHanorviHas npobnema paccomacosa-
HI1S BO3HWKAET B TECTOBbIX KOHUIypaLy-
5, B KOTOPBIX [IATHVK HE YIAEeTCs MOAKIMo-
YI1Tb HENOCPEACTBEHHO K U3MEPAEMOMY
MCTO4HIKY. OCOOEHHO YaCTO Takas CuTy-
auus BO3HWKAET B NPOLECCE NPOM3BOMC-
TBA, KOIA A1 COMacoBaH1s YPOBHS
TPeByeTCH NOAKMOYMTL Kabens unm arre-
HIOATOp. B 3TOM Clyyae NpuXommTCs yui-
THIBATH B3aVIMOMENCTBIIE TPEX KOMMOHEH-
TOB — [119 Yero TPeOyITCA I0CTATOHHO
HETPVBMANIbHBIE MATEMATUYECKNME pacye-
Tl C KOMIMIEKCHBIMY YACTIaMM.

W cHosa R&S NRP npennaraet npoctoe
CTaHAAPTHOE peLueHre. C NOMOLLBIO He-
OONBLLOY MPOrPAMMBI, KOTOPYIO MOXHO
3anyCTUTb Ha MOOOM KOMMBbIOTEPE,
NOMHbIA HAOOP S-NapaMeTPOB NOAKII-
HEHHOrO ABYXMOMIOCHIKA MOXHO 3arpy-
3WTb B NamATb Jaryrka no wiHe USB.

Heobxommmblin hopmat faHHbIX (S2p/
Touchstone) reHepupyeTcs 100bIM BEK-
TOPHbIM aHANM3ATOPOM SNEKTPMHECKIX
Lenen.

rocne nepeaayy KOMMEKCHbIX Ko3hdn-
LIMEHTOB OTPEXEHNA UCTOYHIIKA (Hero, B
MPVHLMNE, MOXHO 11 HE Aenark), nproop
BbIAET UOEANbHO CKOPPEKTVPOBAHHBIE
nokasanus. [py aTom aatyvik BeOeT ceos
TaK, Kak ecv Obl OH OblN NOAKNIOYEH He-
MOCPEACTBEHHO K UCTOYHMKY (puC. 4).

P.

Pazo !
—
G ATTeHioatop ’L -4 A ——
_ TTEHI0AT!
== T v Tee
W3mepeHHble JlaT4nK MOLLHOCTI
WeToyHmk MnockocTb 2 S-napameTpbl Mnockoctb 1 R&S NRP-Z21

Puc. 4. CmeLueHne nameputesibHOM MNJIOCKOCTN U3 TOYKU 1 B TOYKY 2 MyTEM KOppeKunn
S-rnapameTpoB. BinsHue A0NoHNTEIbHbIX KOMITOHEHTOB KOMITIEHCUPYEeTCsl TakuM 00-
pasom, YTo B pesynbTaTe U3MepSeTCs HOMUHaNIbHAs MOLYHOCTb UCTOYHMKA P,



B ITPOMBINIVICHHOCTH OY€HDb Bd:KHA HpOI/IBBOILI/ITeJII)HOCTb

Hosas ¢ynkmus aBToduist-
PalyH - yCpeAHEHHe Ipole

OnpegaenseMoe noib3oBareneM
H3MepPHTEIbHOE OKHO

MPOCTOro
b S MR & Thas s [1n9 nony4eHrs CTabumbHbIX NOKA3aHMi
HacTpoiika hunsTpa aycnnes cyLect- (Rt Tamesiat # Mistss Content VI3MEPEHNSA CUrHANOB, MOAY/IMPOBAHHbBIX

BEHHO BIVFIET Ha MaKCAMAbHO JOCTXY-  |_A] = 046Hb HUSKVMIA YACTOTAMM, OBBINHO Bbi-
MYIO CKOPOCTB M3MEDEHHIA. Kak npasuno, Max. Saktl Tiee NOMHAIOTCA C 04EHD BOMBLLMMIA YCPEaHs-
Ha M3MEPSIEMBIV CUTHAN HAKNAHIBAETCH T owmmn koadduuyeHtamm. OfHako ato
LWym. [Tpr4EM, YEM MEHbLLIE MOLLHOCTb NPYBOAWT K YBENMHEHMIO BOEMEHM 113~
CUrHana, Tem O0AbLUE OTHOCUTENBHBIN mepeHis. R&S NRP ncnonb3ayet 1Hoi
BKNAA, LWyma. 11 CHUXEHNS 3aLuymneH- Puc. 5. Menio asTodunstpa 8 RES NRP,  OLXOLL! VIHTEpBanN M3MepeHys ananTupy-
HOCTV OTOOPAXEHMS MPUXOANTCS BbIOK- €TCA K Neproay CUrHana 3a C4eT Mcnonb-
PaTb KOAQPULMEHT YCPEOHEHNS, COOT- 30BaHUS N3MEPUTENBHOIO OKHA. MCnonb-
BETCTBYIOLLWV C/THaNaM Manoro yposrs,  BrIGop puamazona msmepenns 30BaHME AN YCPEOHEHUA LIENOro Y1cna
00HaKO TaKov KOIDOULIMEHT yCpeaHeH s Ge3 3aIepikKkm NepVoIOB AAeT MAEANBHO CTabWbHbIE
CHIIXAET CKOPOCTb M3MEPEHIIA. [oaTomy PE3YNLTATH M3MEPEHNS.
HYXHO AOCTVYb HEKOTOPOTO KOMMPOMMC-  MHOronpoxoaHas KOHLENLMS AMOAHbIX
Ca Mexay I0CTaTO4HbIM OTHOLIEHUEM JaT4/KOB 3a4aCTyiO MMEET TOT HeloCTa-
CUrHana K Lymy 1 npremnembim Bpeme- TOK, 4TO TPEOYET XECTKOrO NEpeKmioye- Bricokas ckopocTh u3aMepenns
HeM M3MepeHs. 30eCh ENCTBYET O4eHb  HUA C TPakTa A Ha TpakT B npu u3meHe-
NpocTOe NPaBIno: CHUXEHNE Wyma B HIV YDOBHS, YTO NPEPbIBAET COOP M3ME- Y700b! AATHYK MOLLIHOCTV MOT B MOAHOM
10 pas yBenM4MBaET BPEMS 13MEPEHNS PUTENBHBIX AaHHbIX 11 IDUBOANT K BO3- MEepe Pean30BaTh CBOKD CKOPOCTb, B
B 100 pa3. Mpy MCnonbL30BaHMM Knaccu- HUKHOBEHMIO BOAbLUVX AuBdEepeHLManb-  NePBYIO 04epenb A0MKHb COOM0NATHCS
YECKOM GYHKUMM aBTODUNBTRALMN KOS(D-  HbIX HEJIMHENHOCTEN. B AnonHeIx aarim- BCE, NEPEUNCNEHHDIE BhILLE TOEO0BAHIS,
OULMEHT YCPEOHEHVS PACTET NOCTENEH- Kax R&S NRP BbH'IOJ'IHeHHbIX no TEXHONO-  Te. OMUMabHasA GUALTPALYSA 1 ObICTDLIA
HO, 4TO COXPaHAET NPUEMAEMOE BPEMS MW EEEREE T, 9TOT He- BIOOP AvianasoHa. ECiv GunbTpaums He
M3MEPEHNS, HO He NO3BONFET Noaae- J0CTaTOK YCTPAHEH 3a CHET ﬂapanﬂenb- HYXHa 1 pasmep U3MEPUTENBHOMO OKHa HE
PXaTb 384aHHbI/ YPOBEHb LLIYMOB. HO 06pabOTKM CUrHaNa B TPEX TPaKTax kputdeH, R&S NRP gocTvraeT cBoen Mak-
W MATKOrO Nnepexoma 0T OHOr0 TpakTa K cumansHor ckopocTi 1500 aMepeHuii B
YRyyLEHHas QYHKLMS aBTOPUIBTPALMN, JPYromy,. CEXyHIY (B pexmme ¢ OydepusaLiven, 13-
BNEPBbIE PEaNM30BaHHas B M3MepTe- MepuTENbHBI MHTEpBan 2 x 100 MKC).

e MOLLHOCTM, CMArYaeT 3Ty Npobnemy.
K knaccmyeckon QyHKLmm aBTopunstpa-
LV Tenepb 100aBNEH PEXIM DUKCUPO-
BAHHOIO LLyMA. B 3TOM pexumMe aarimk
NOAAEPXVBAET 33AaHHOE NONb30BaTE-
NIeM OTHOLLEHME CHrHana K Lwymy a0 Tex
Mop, NOKA HE NPEBBILLEHO MaKC/MABbHO
N0NYCTVMOE BPEMS UBMEPEHMSA (KOTOPOE
TOXE ONPENENIeTCs N0b30BATENEM).

B pesynsrare npruoop 0aeT CTabunbHbIe
PE3yNbTaThl, B TOHHOCTY COOTBETCTBYIO-
LLIE HyXaam NoNb30Barens.

Mo ‘Power TpakTA Tpakt B Puc. 7. MeToa nameputesibHOro OkHa, NCroJsib3yemblii Ans
LLHOCTb 1
—  Power2 B—— CUrHanoB, MOAYINPOBAHHbIX 04€Hb HU3KUMU YACTOTaMm
" Power3
0
PX 4xPX MolwuHocTh

Puc. 6. MapannensHas o6paboTka curHana n MSArKoe nepexsoveHne us-

MepUTesIbHLIX TPAKTOB 6arogaps TexHoaorw [ L il

Wameputens mowHocTM R&SNRP 7



3anycka-

101

CoObITNE

CHHXpOHHbIE U3MEPEHUA

MotHoCTb

ee

TMocnepnwit 3aaHni GPOHT nakeTa

YpoBeHb 3anycka

3amepeHHas CpeaHss MOLHOCTL NakeTa

>

Mcknioderne Hasana | VckmioyeHue KoHua

Bpewms

Puc. 8. MogynupoBaHHbiii nakeT curHana EDGE n cooTBeTCTByOLME NapameTpbl
A1 U3MepeHNs cpeaHei MOLHOCTH nakeTa

Kaxk pa3 BoBpems

JNaruvkn R&S NRP-Z11 11 R&S NRP-Z221
MOIYT M3MEPSATH CPEAHIOI0 MOLLHOCTb HE
TOMBKO KNacCu4eCkyM CnocoooM, Te.,
HeNpePbIBHO 663 BDEMEHHO NPBSA3-

K1 K COAEPX/MOMY CUrHana, HO Takxe B
PEXVME CUHXDOHM3ALMM C CUTHANIOM 3a
ykasaHHble Neproasl BpeMeHn. BaxHen-
LIer cHeport NPUMEHEHNS STON OYHKLIML
ABNAETCH M3MEPEHNE MOLLHOCTY NAKeT-
HbIX CUTHANOB W 3MEPEHIS B OTAENBHbIX
BDEMEHHbIX CIOTAX CUCTEM C BPEMEHHBIM
pa3aeneHem KaHanos. Jns BeNONHEHNS
TaK/X CUHXPOHHBIX M3MEPEHNIA OT 13Me-
PUTENBHOMO NPKGopa TPEOYIOTCS LLMPO-
Kne BO3MOXHOCTV CUHXPOHM3aLWMN. V13-
MepuTenb MoLLHOCT R&S NRP MoxeTt
CUHXPOH3MPOBATLCS OT TECTOBOIO CHr-
Hana (BHYTPEHHWIA 3aryck) 1an OT BHe-
LUHEro CUHXpOCUrHana.

Puc. 9. MynbTucnorosoe namepeHme:
AN Hanbosiee pacnpoCTPaHEeHHbIX
MeTOoA[0B BPeMEHHOr0 pa3fesieHus Ka-
Hanos (Hanpumep, GSM/EDGE, DECT),
CcpeAHas MOLLUHOCTb MOXET U3MePSITbCS
OAHOBPEMEHHO BO BCEX CJ/I0Tax

8  MNameputens mowrocTv R&S NRP

MouHocTs ——————

ABTOMaTHYECKOE BbIJICJIEHHUE
H U3MEPCHUE NMMAKETA

CnocoBHOCTb K BHYTPEHHEN CHXDOHN-
3aupm ameputens MowHocTy R&S NRP
0C00eHHO NonesHa Npv U3MEPEHIK na-
KETHbIX CUrHanoB. B 3aBicyMOocTy OT 3a-
paHee YCTaHOBNEHHOMO YPOBHS 3anyc-
Ka, aT4vIK aBTOMATUYECK/ ONpenenset
Ha4ano 1 KoHeL, nakeTa. 310 MOXHO CAe-
naTb 1axe ANs MOAYMPOBaHHbIX Nake-
TOB, €C/M ONPEAENUTL NAapPaMETPbl OT-
OpachiBaHs, T.e. MAHAMabHbIZ UH-
TepBaN OTCYTCTBUS CUrHaNa, KOTOPbI/
[OMXEH ONPENENATHCA AATHMKOM ANS Ha-
[EXHOr0 0OHaPYXeHUs KOHLA NakeTa.

Py

Kpome Toro, ¢ NOMOLLIbIO KOMaH[,
EXCLUDE START 1 EXCLUDE END (pwc.
8) MOXHO UCKNIOYMTb 113 PACCMOTPEHMS
Hayano v KoHeL, nakeTa.

MYJII)TI/ICIIOTOBI)IC H3MEPEHUA

3Ta PyHkuma noseonset R&S NRP u3-
MEDSITb CUrHabl CO CNOXHOM CTPYKTY-
PO BPEMEHHbIX COTOB. OAHOBPEMEHHO
MOTYT 3aXBATbIBATHCS U VIBMEPATHCA 10
128 nHTEPBaNoB (26 Nop ynpasnerem
6a30B0ro 6noka) (puc. 9). 310 No3BoNs-
€T aHaM3MPOBATH LIENbIe GPENMBI CUT-
Hanos GSM/EDGE. Monb3osarens MOXeT
BbIOPATH YXCAO W PACNONOXEHME Bpe-
MEHHbIX CIOTOB MO OTHOLLIEHMIO K 3amyC-
KatowemMy cobbITuio; Ha 6a30BOM G10Ke
MOXHO OHOBPEMEHHO 0TOBPaxXarb A0 4
PE3yNsTaToB. HexenarensHee dparmen-
Thl NEPEXOAOB OT OIHOMO BPEMEHHOIO
CNnoTa K APYroMy MOMyT NONaBNATHCA 33
CHET ONPeAeNeHHbIX NONb30BATENEM Ne-
PMOAOB WCKIMOYEHMS.

B 3TOM KOHTEKCTE MOXHO MCNONb30-
BATb 1 BO3MOXHOCTY BHYTPEHHEN CYHX-
poru3auym R&S NRP. B cnyyae curta-
1108 TDMA 4aCTo NpeanoyTUTENBHO Ke-
N0/b30BATb BHELLHIOID CYHXPOHU3ALMIO
1o Gpenmy, [ng reHepaLyv NpUBA3KA

k BpemerHomy cnoty 1. [ing atoro 6a3o-
BbiIli 610K 060PYA0BAH COOTBETCTBYIO-
LM Pa3beMOM Ha 3a[HeV NaHew; eciu
JAT41K paboTaeT C KOMMbIOTEPOM, BO3-
MOXHa CUHXPOHM3aLVA Yepes ananTep
R&S NRP-Z3.

——|—|<— Mcknioyaembli nepuog,



3aBHCHUMOCTD MOIIIHOCTH
OT BPpEMEHH

Ecnv gatumkm R&S NRP-Z nenonbayior-
€5 C KOMMbIOTEPOM (M. ¢Tp. 10), TO BO3-
MOXeH 6onee mybokui aHanu3. MoBTo-
PAIOLIMECS M HENOBTOPSAIOLLMECSH QOPMbI
CUTHaOB MOTYT 0TOBPAXaThbCs B BIAE
3@BMCVMOCTEN MOLIHOCTM OT BDEMEHM
(puc. 10). Yrcno TeCTOBbIX TOYEK (MHTEp-
BAI0B) MOXET ObITb yBeNM4eHo 1o 1024,
YTO B PE3yNbTaTe NO3BONAET aHaM3M-
POBATb MENKME NOAPOOHOCTY ANUTENb-
HOCTbIO NpUMeEPHO A0 10 Mkc. PasHo06-
Pa3HbIE QYHKLIMM CUHXDOHM3ALM, KaK OT
BHELLHErO UCTOYHMKa, TaK v OT uceney-
EMOro CUrHana, rapaHT1pPYIoT CTabub-
HOCTb I3MEPEHNS.

Henpessoiinennnii unaMu-
YeCKUH Iuana3on

B npoLnom orpaHnieHHbIn auHammuyec-
Kuii ManasoH CTaHAaPTHbIX AATYMKOB
BbIHYXan MHOTWX NONb30BATENEN 1C-
NONb30BATb AATYMKI PA3HOI HyBCTBU-
TENBHOCTM (HOMVHANBHOW MOLLHOCTH),
4TOObI NEPEKPHITL BECH AMANA30H MOLL-
HOCTM TECTUPYEMbIX YCTPOWCTB. OCOOEH-
HO 3TO OTHOCUNOCH K M3MEPEHMIO Cpeq-
Hel MOLLIHOCTV MOAYMPOBAHHBIX CUr-
Ha0B. XOTA 0ObI4HbIE MHOMOMPOXOAHLIE
[AT4NKY Oblnn CNOCOOHBI 06ECTEUUTL
npremnemble 3Ha4eHs, X ayHaMUYEC-
kv ayanasoH orpanmrdmeancs 80 ab,

He roBOPS YKe 0 MeANEHHON peakLym

11 3HAYUTENBHbIX MOPELIHOCTSX B 30HE
nepexoaa Mexay OTAeNbHbIMY TPaKTa-
Mn. R&S NRP-Z11 1 R&S NRP-Z21, 310

S.00CE-3

3, D00E-A—
200068 = e S

10008~ i

H.Mﬂw

-1 O00E-&-

0 S 100 150 20 m 3

Puc. 10. 3aBUCMMOCTb MOLLHOCTHN OT BDEMEHU HEMOBTO-
psowerocs B4 naketa ans npumeHeHns B MEAULIMHCKOM
9/1eKTPOHUKeE, nosly4eHHas ¢ nomolubio R&S NRP-Z11 (npo-
rpamma LabView 6e3 6a3oBoro 6s10ka cuntbiBaet Bt u mc,

6e3 ycpeaHeHus1)

NepPBbIE AATYMKY C HEMPEB3OMAEHHBIMY
napameTpamit; BNepsble JOCTUrHYT AnHa-
Mudeckmii anana3oH 90 ab Ans LWpOKo-
MOMOCHbIX CUMHANOB C M0G0 MOAYAALY-
e, 1 B TO Xe BPEMSs COXpaHEHa BECbMA
NPUAMYHAS HAXHAR rpaHMLa M3mepsie-
MOV MOLLIHOCTY —67 AbM (onpeaensemas
LyMamMm 1 CMELLEHUEM Hyng). Mpenmy-
LL|eCTBA HOBbIX 1ATHMKOB OCOOEHHO 3a-
METHbI B CUHXDOHHbIX VI3MEPEHNSX.

[1151 CUHXPOHHBIX 3MEPEHNI CPEaHEN
MOLLIHOCT/ OTAENBHOIO NakeTa uim ns
NOCTPOEHMA 3aBUCAMOCTI MOLLHOCTY OT
BPEMeHU, 00ecneyrBaeTca 6onee Wmpo-
KW IMHAMUHECKIA Anana3oH, Yem B Cy-
LLECTBYIOLLVX AATHVKaX TPAAULIMOHHOM
KOHCTPYKLUMM.

Tabnuua 2. fiuHamuyecknii Anana3oH ANs U3MepeHns cpeaHe MOLLHOCTH (nosioca TectoBoro curHana 100 MIiy/5 MIy/0 (CW))

Textonorus |

TepMOSNEKTPHHECKHIM AATHMK

[von;: latyvk B 061aCTVi KBAAPATUMHOM XapakTepuCTVKiA
[von; parink CW

[von;: MnkoBbI Aat4mk

[vion; MHOroNpOXOAHbIN AATYMK

[Lvop:

Pexum |
HenpepbiBHbIii BpemeHHoii cnot Maket 3aBUCMMOCTb MOLLHOCTU
113 8 (BHELLHSS CHHXPOHM3aLWS) KO3 ULMEHT 3aN0NHERNS 1:8  OT BpEMEeHU
(BHYTDEHHAR CUHXPOHM3ALINA) 256 TOHEK (BHELLHSA CUHXPO-
HW3aLWS)
50/50/50 o6 - - -
43/43/50 ob - - -
43/43/90 b - - -
33/50/80 nb -/50/57 nb -/33/37 nb -/50/57 ab
80/80/80 ob - - -
90/90/90 nb 85/85/85 nb 60/60/60 nb 70/70/70 nb

WU3meputens mowHocTn R&S NRP
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Puc. 11. Tpu cnocoba oTo6paxeHusl pe3ynbTaToB C MOMOLLbI0 AaTynka R&S NRP

MunnaTiopHBIA H3MEPHUTENDb
MOIIHOCTH

JNaramnkn cepum R&S NRP-Z MOXHO 1e-
NOMb30BATH KakK aBTOHOMHBIE U3MEpH-
TeNbHbIE NPMOOPHI 6e3 6a3080r0 O10Ka.
MomIMO Camoro AAT4MKa MOLHOCTY OHM
COMEPXaT LEHTPANbHBIA MPOLIECCOP, KO-
TOPbI YNpaBnseT aarinkom, obpabarsi-
BAET PE3YNbTAThl U3MEPEHNI 11 00CTY-
XVBAET MHTEPDENC: B UTOTE NONYyHaeT-
C51 38KOHYEHHbI MVHUATIOPHBIA 3MEpK-
TeNb MOLLHOCT/. BCe AaHHbIe 3aMepoB 1
HACTPOVIKK NEPeaAInTCs Yepes umdpo-
BOV MHTEpderc USB. S1a koHuenuus,
koTopyto Rohde&Schwarz yxe ycnetu-
HO NpVMeHsN B 06NaCTV HanpPaBNEHHbIX
n3mMepuTener MOLLHOCTY, Tenepb Brep-
BbIE VICTIONB3YETCA 151 KNACCUYECKNX 13-
MEPEHNIA MOLLHOCTY B MVKDOBOHOBOM
AvanasoHe.

10 Wameputens mowHocTn R&S NRP

Pa6oTa c KoMbIOTEpOM

Camblil 3KOHOMIYHBIN CNOCOB NPeLm3-
OHHbIX I3MEPEHIA MOLLHOCTM 3aKnioya-
£TCS B NOAKNIOHEHN AaTYMKOB HEMOC-
PELNCTBEHHO K KOMMBIOTEPY, 0COOEHHO
ecm cOop iaHHbIX 1 06paboTka pesyib-
TaTOB BHINOMHAETCA Ha KOMMbIOTEPE. ITO
0COOEHHO YAOOHO B YCNOBMSIX MPON3-
BOZCTBa, NOCKONbKY B NPOV3BOACTBEH-
HbIX NPOLECCaX 00bIMHO MCMONb3YI0TCA
YNPaBNSIOLLME KOHTPOANEPL!. BO3MOX-
HOCTb 060iTHCH 683 6a30B0r0 Gn1oKa
9KOHOMIT MECTO B CTOWKE U CHIXAET 3a-
Tparh.

o Brwdbe e P

[aTuuK, NOAKNIOYEHHbII HENOCPEACTBEHHO
k 6aosomy 6noky R&S NRP

[JlaT4mK, NOAKIO4EHHIN Yepes NacCHBHbI
USB anantep R&S NRP-Z4

JlaT4uK, NOAKMOYEHHbIN Yepes akTUBHbIN
USB apantep R&S NRP-Z3

Takoit BapuaHT noHPaBnTCA 1 paboTHM-
Kam CepBUCHBIX NMOAPA3LAENeHid, noc-
KOMbKY YMELLIOLLMACH B KapMaHe 13mMe-
PUTENb MOLLHOCTV MOXHO NIErKO NoaKIo-
4aTb K NOPTATUBHOMY KOMMbIOTEPY.

e e emaa | O WA

Puc. 12. [Mporpamma Power Viewer npeBpatyaert 11060 KoM-
neioTep (paboratownii nog ynpasneHnem Windows98,/2000/
ME/XP) B uameputesib MOLLHOCTH



[N ynpaBAeHyist iaTmkamy MOLLHOC-
TV C KOMMbIOTEPA BaM NOHaNOOMTCS
NPOrPaMMHBIF NMAKET, NOCTABNAEMBIN C
kaxapiM naramkom R&S NRP. B coctas
nporpammHoro naketa sxoout DLL (au-
HaM14ECKI KOMMOHyEMas B1OMoTeka)
1191 NEPCOHAM3MPOBAHHOIO UCMOMB30-
BaHNS BCEX QYHKLVOHAbHbIX BOIMOX-
HocTen parduka nog Windows, a Takxe
BVPTYANbHbI M3MEPNTENL MOLIHOCTY
Power Viewer ¢ 0CHOBHbIMI U3MEPUTENb-
HbIMY QYHKLMSMI (NTOAMHOXECTBO (ByH-
kupi R&S NRP) ans pabodelt craHLym
(puc. 12).

L1751 NOAKNIOYEHINSA JATHMKOB MEETCA 18a
aganrepa:

¢ [laccysHbii USB gnantep R&S NRP-
Z4 nonaepxveaeT Boe 6a3oBble
GyHKUMK, 1 0OecnedmBaeT nepeaady
HaCTPOEK 1 3MEPUTENBHBIX AAHHIX,
a TaKxe nofaqy nUTaioLLEero Hanps-
XEHNS.

¢ AxtueHbii USB apantep R&S NRP-
73 pa3paboTaH cneumanbHo ans
NPUNOXEHI, TOEOYIOLMX BHELUHEN
CUHXPOHM3AUMM AATHMKA MOLLIHOCTH.
OH NpeanaraeT, Takxe, OTAEbHbIN
VUCTOHHMK NUTEHMA.

e
|
; —_—
| -—
e

==

YHuBepcaabHbIA 6a30BbIi 00K

MpUNOXEHUAM, KOTOPLIM TPEBYeTCS Oa-
3086l 0010k, R&S NRP npennaraer sce,
4YTO MOXHO OXIAaTb OT COBPEMEHHOMO
M3MEepUTENS MOLLIHOCTV — U [laxe ropas-
10 60nblLe. 3TO KOMMAKTHBIA, Nerkuii v
NPOYHBIA NPMOOP, a AONONHUTENBHAS Oa-
Tapes rapaHTVPYET HECKOMBKO YaCoB aB-
TOHOMHO PaboThl. B 3aBrCMOCTY OT
TpeOoBaHNiA, NPMOOP MOXET 060PYA0-
BATLCS OHVM, ABYMS VM HETBIPbMS 13-
MEPVTENbHBIMW BXOAAMM (ONONHEHMS
R&S NRP-B2 1 R&S NRP-Bb). B cTaH-
JAPTHYIO KOHPUTYPALIMIO BXOAUT Pa3beM
wmHbl IEC/IEEE, a Takke Bxof, CUHXPO-
HU3ALMK 11 aHANOrOBbIA UBMEPUTENbHbIN
BbIXOA,

[0Nb30BATENLCKNI UHTEPDENC N3ME-
PUTENS MOLLIHOCTY 3a/IMCTBYET OCHOB-
Hble 4ePTbI U3 MMPa KOMMBIOTEPOB: Oa-
30BbIil OIOK YPABASETCA Yepes CUCTEMY
MEHIO 1 AanoroBbIX OKOH 11, HECMOTPS
Ha 00uave GYHKUMIA, UCNONb3YeT BCEro
TPW YPOBHS MEHIO. Bnaroaaps MHTyuTviB-
HO NOHATHOM KOHLENLMK, paboTa ¢ R&S
NRP n0CTaBu1T BaM UCTVHHOE HaC/ax-
JEHue.

.

B

Bhicokopaspeluaiowmi rpaduiec-

Kt auenneit cnocobeH 0HOBPEMEH-
HO OTOOpaXaTb Pesynbrarsl 4 13mepe-
HUiA. [101b30BATENb MOXET CaM BbIOPATb,
Kaku1e pesynbraThl 0T0Opaxarb — JaHHbIe
QT Pa3MYHbIX 1aTHMKOB (MaKC/MyM A0
YETHIDEX) U Pe3ynbTaTs 3aMepoB pas-
JIM4HBIX BDEMEHHBIX CNIOTOB CHrHana
TDMA, nony4eHHble 0T 0AHOMO AATHMKA.
BO3MOXHO gaxe 0ToOpaxeH/e 3Haqe-
HWIA, NONY4EHHbIX PACYETHBIM MYTEM, Ha-
npymep, KCB vnn noTeps Ha OTpaxeHme.
[Ins yno6eTBa paboThl KaxaoMy OKHY
MOXHO AaTb CBOE VMS.

Puc. 13. Uameputens mowjHocTu R&S NRP mMoXHO 060pyA0oBaTh O4HNM, ABYMS WU YETbIPb-
M$1 U3MepPUTEsIbHLIMU BXOAaMU (BBa N3 HUX Ha 3afHel NaHesn, CM. KPacHyIo paMKy)

Wameputens mowHocTu R&SNRP 11



Texnmyeckue XapakTepuCTHKH

Jarankxu MmomHoctu R&S NRP-Z11/-Z21 (mapameTpsi B
nuanasone ot 8 I'Tix xo 18 I'Tiy otHoCsATCSA TONMBKO K R&S
NRP-Z21)

DyHKUMS YCpeaHEHNs N0 nakeTy

KnpHbilii: [ONHOCTBIO NPOBEPEHHBIE NaPaMETDbI

Kypcus: lorpeLHOCTY, paccuMTaHHble Ha OCHOBE NapaMEeTPOB CXEMbI
TECTVPOBAHMSA 11 CMOAEMMPOBAHHOMO NOBEAEHIA AATHMKA

HopmanbHsiit:  COOTBETCTBYE TEXHMHECKNM XapaKTepUCTVKamM rapaHTvpyeTcs
KOHCTDYKUMEN NN BEITEKAET 13 U3MEPEHIS COOTBETCTBYIOLLYX

napameTpoB
Tun patynka 3-NPOXO/HbIA AVOAHBIA AATYMK
__ ¢yHKme e
[vana3oH yacToT ot 10 My ao 8 T (R&S NRP-Z11

ot 10 MMy ao 18 ML, (R&S NRP- Z21

ot 10 Mt 1o <30 MIL, <1,15(1,13)

0T 30 ML a0 2,4 1My <1,13(1,11)

or>2,4TTLR08,0TTL, <1,20(1,18)

ot >8,0MML 10 18,0 <1,25(1,28)

/I3MeHeH e CornacosaHvs B 3aBlICHMOC-

TV OT ypoBHS?

ot 10MIu o 2,4 My <0,05(0,02) byHKUMS AManazoHa
or>2,41T o 18,0 M <0,10(0,07)

[nana3oH 3MepeHus MOLLHOCTN

[Hamu4eckoe NoBEAEHe BUAEOTPAKT  3HaueHus B () As AyanasoHa TeMneparyp
ot 15°C 10 35C

YacToTsl AMcKpeTM3aumm

MakcumanbHas MOLLHOCTb

Vlamepmenbnble noaaunana3oHbl

Otobpaxaembiii wym I 3HaueHus 8 []: ot 8 T fo 18 1ML

30HbI nepexopa

M3mepuTenbHble GyHKUUKU

Oto6paxaemblii LLyM, OTHOCUTESbHbI

DyHKUMS HENPEPBIBHOTO YCPEAHEHUS

YCTaHOBKa Hy/st (MTENBHOCTb)

12 WUamepurens mowHocTn R&S NRP



CwmeLueHue Hyna'™ 3Hayerms B [: ot 8 ML a0 18 TTL,

[peiid Hyna'® 3HaueHusa B []: o1 8 1ML oo 18 1ML,

TorpeLHoCTL 3MepeHUs Bbi3BaHHas rapMOHMKamm N X f; 4acToTb! Hecyweid'™
3HadeHws B []: TUMM4HAS CTaHAAPTHAS NOMPELLHOCTb

BnusHne mopynsuumn?! 3HaueHs B []: onpeneneHHbIi nons3osare-

Nem nepexon <-6 ab

YepepHsiowwmii dpunstp

W3mepuTenbHoe 0kHO

BpemeHa nsmepenus?”

CUMHXpOHU3aums

Koppekuus 3atyxaHus

Koppekuus S-napameTpos

I koppexums

Monpaeka Ha HepaBHOMepHOCTb AYX

WUameputens mowHocTn R&S NRP 13



Uutepdeiicbl

fabapuTbl (L x B xT) 48 MM x 31 MM x 170 MM
JIHA, BKIOYas COBAMHUTENbHbIA Kabens:

npuMepHo 1,6 M

MorpeLHocTs kanuépoeku®® B o6

ot 10 MMt go <20 ML, o1 20 MIL g0 <100 Mty

0,056 0,047 %%00*00? or20C o 25C
ot 100 Mty ao 4 1L, ot >4 ao 8y

ot >8 1M a0 12,4 ML, ot >12,4 1Ty no 18 1T

MorpewHocTs u3mMepeHns abcomoTHoi mowHocTn®" B 46
ot 10 MIL, go <20 ML ot 20 MIL, go <100 Mty

or0'C o 50°C
o1 15C no 35C
or20C no 25C

0T—40}10 -19 po +1p0+23 0T—40}10 -19 po +1p00+23 gbm

ot 100 Mty no 4 1T, ot >4 ao 8y

ot0°C a0 50°C
o1 15Cpo 35C
or20°C 00 25C

OT —40110 19 po +100+23 OT—40,D,O no +100+23 abm

ot >81Muao 12,410, ot >12,4 Ty no 181y

or0'Cno 50°C
o1 15°C 0 35C
or20C po 25°C

0T—40}10 -19 po +1p0+23 0T—40}10 19 po +1p0+23 pbm

14 Wameputens mownocTv R&S NRP

+23

MorpeLHOCcTb N3MEPeHns OTHOCUTEIbHOU MOLHOCTU??%) B n6

ot 10 ML oo <20 MIu

40 -19/-13 +0/+8 +23
YpoBeHb MOLHOCTV B ABM

o1 20 My go <100 Mty
ot 0°C no50°C
ot 15C 10 35C
0r20°C 00 25C

ot 0°C no50°C
ot 15C 10 35C
or20°C 00 25C

01 0°Cno 50°C
ot 15°C 10 35C
0r20°C 10 25C

—40 -19/-13 +1/+7+23
YPOBEHb MOWHOCTY B ABM

ot 100 Mo 4 1My

ot >4 T a0 81Ty

-40  -19/-13 +1/+7 +23 40 -19/-13 +1/47 +28
YpoBeHb MOLLHOCTV B IBM YpoBEHb MOLLHOCT/ B IBM

0r0'C 10 50C
ot 15C 10 35C
0120°C 10 25°C

0r0'C 1o 50C
ot 15C 10 35C
0120°C 10 25°C
0r0'C a0 50C
0t 15C 10 35C
0120°C 10 25°C

ot >8 MMy po 12,4 ML,

ot >12,4 1My no 18 1My
or0'C o 50°C
o1 15Cno 35C
or20°C 10 25C

or0'C o 50°C
o1 15C o 35C
or20°C 10 25C
or0'Cpo50°C
o1 15Cno 35C
0120°Cno 25°C

40 —19/-13 147 +23 -40 -19/-13 +1/+T +23

YpOBEHb MOLLHOCT/ B 1BM YpoBeHb MOLLHOCTV B iBM



IIpunagnexaocTH A1 JaTYHKA

R&S NRP-Z2

YAnuHUTENbHbINA Kabenb

N9 NOAKTIOHEHNS flaT4vika K 6a30BOMY.
6noky v k USB agantepy

O6ulas AMHa, BKioYas kabens aariuka 5M (momens .05) um 10 M (momens . 10)

R&S NRP-Z3
AxTuBHbI USB apanTep ¢ CUHXPOBXO- /119 MOAKTIO4ERIA AaT4ika k USB pasb-
[I0M M UCTOYHUKOM NUTaHUS emy KomnbioTepa

VICTOYHMK nUTaHms

Hanpsbxere/uacTota 0r100B o 2408, or50 a0 60w
Jonyck £10% ans HanpsixeHws, £3 [ Ans yac-
MoTpe6asemsiii Tok TOTHI

MonknioyeHne 25 MA TUNMYHO C NOAKNIOHEHHbBIM AaT-

YUKOM

4epe3 gnantep K MoBbIM CTaHAaPTHbIM
ceTeBbiM po3eTkam (Espona, AHmng,
CLUA, Ascrpanis)

fa6apusl (LLIxB xT)
USB apantep 48 MM x 45 MM x 140 MM
VICTOYHMK nUTaHms 52 MM x 73 MM x 110 Mm

[/VHA NPOBOZA 10 afanTepa: 2 M

R&S NRP-Z4

Maccuenbiii USB apanTep (kabens) 1715 NOAKMIOYERNs aaryuka k USB pasb-

eMy KoMnsioTepa

Basossiii 610k R&S NRP

[Llatunkn cepun R&S NRP-Z

basogas Bepcya

Basosas Bepcys + R&S NRP-B2

Basosas Bepcys + R&S NRP-B2 + R&S 4
NRP-B5

MI

OnvH karan CM. TEXHIHECKVIE XapaKTepyCTUKA faTii-
Ka®, NNIOC: OTHOCHTENBHOE M3MEPEHE MO
OTHOLLEHVIO K PE3yNsTaTy Ui BbIGpaHHO-
My NOb30BATENEM STalIOHHOMY 3Haye-
HII0, COXPAHEHIE MIHIIMYMOB 1 MaKcH-
MymoB (Max, Min, Max-Min), cnexetve 3a
Jvenneit IPaHNYHbIMI 3HA4EHMAMI
AGCONIOTHBIA
OTHoCHTENbHBIA

8 BT, nbm 11 ibMmkB
B/1b, B BIAE 3VEHEHNS B NpoLieHTax (%)
1M1 IPOGHBIX JONSX

[Ovcnnei

Moncsetka peryvpyemas ApKoCTs

Py4Hoe ynpaenexue (OKOHHas CICTEMA MEHIO C FOpsHIMM Kna-

BULLAMY 11 HAMBOEE BaXHbIX DYHKLI

Cunerembl IEC 60625.1 (IEEE488.1) 1
IEC 60625.2 (IEEE488.2)

LLnHa IEC/IEEE

DyHKUMM MHTEPdEICA SH1, AH1, L3, LE3, T5, TES, SR1, PP1,
PP2,RL1,DC1, E2,DT1, CO
Pasbem 24-koHTaKTHBIM Amphenol (rHe3no)

Wameputens MowHocTMR&SNRP 15



Bxopbl/BbIX0AbI (33AHSAS NaHENb)

IN/OUT 2
Pexvmsl AHan0roBbIiA BBIXOL, V1 CHHXPOBXOL,
AHanNoroBbIA BLIXOL, BbIXO/, PEKOPAEPA; ONpeaensemas nonb-

30BaTeNeM MHelHas B3auMOCBA3b C pe-
3yNsTaTamit 3MEPEHIS (YMC0 OKOH OT

1004)
SnexTpr4eckme NapameTpsl cm. OUT1
CuHxpoBxon, BXOZ, CUHXDOCHTHANA
MakcumMansbHoe Hanpsixene or-7B/+10B
Jlorndeckuit yposeHb
Huakuia <088
Boicokuit >2,0B
ConpoTviBneHe 10kOm/100 nd
Pasbem BNC (rHesno)

Hanpsxetne, 4actota 01220B 102408, 07500 8060 Iy
o1 100B no 120 B, o150 [, a0 400 1y

JLonyck £10% N9 HANPSXEHNS 11 4aCTOTI
Buaymas MOLLHOCTb <80 BA
Macca <3,0r

16 WUamepurtens mowHocT R&S NRP

HNomonnenus 1isg R&S NRP

R&S NRP-B1

MotHocTb
MorpewHocTs
0120°C p0 25°C
ot 0°C no 50°C
Yacrota

KCB

BY pasvem

R&S NRP-B2

Btopoii TecToBbIi BXOA (B)

R&S NRP-B5

TpeTuii (C) v yeTBepTLIN (D) TECTO-

Bblii BXObI

R&S NRP-B6

KoHCTpyKums 3aaHeii naHenu

Oo6mue xapaKTepHCTHKH

TemnepatypHbie ycnoBus®

Temneparypa xpaHeHus
R&S NRP ¢ pononHernsmm
R&S NRP-22, -28, -211,-221

1,00 mBT

0,85%

1,00%

50 MIL

<1,05 TnnyHo
N (rHe3mo)

anq narimko R&S NRP-Z (1meetcs B
CTaHOAPTHON KOHUTYPALWMA Ha Nepe-
[OHeN naHenn)

ana narimkoB R&S NRP-Z (Tonbko Ha
3a0HeV naHenm)

15 TECTOBLIX BX00B A 11 B (BOSMOXHO
TONbKO 663 fononHeHus R&S NRP-B5)

or-20°C po +70°C
or-40°C po +70°C

BnaxHoe Tenno

R&SNRP-Z3, -Z11, -Z21

uMkmyeckue nepenanpl +25°C/+40°C npu

95% OTHOCHTENBHOM BAQXHOCTY
C OrpaHi4eHmnaMIA; 6e3 KoHAeHcaLyN

CyHyconpnanbHasi Bubpaums

cootsetcrayeT IEC 60068
ot 514,40 55 M, Make. 29
ot 55, oo 150 L, 0,5 g nocTosHHO

Ynap

AneKTpOMarH1THasi COBMECTUMOCTb

cootsetctayeT IEC 60068; 40 g ynap-
HbIlA CMIEKTD

cootsetcTByeT EN 61326, EN 55011



8)

9)

20

21

[ KoppeKUys aKTMBMpOBaHa

Mo oTHoWeHwio k 0 ABbM

XapakTepuCTUKM OTHOCATCA K BPEMEHHbIM CIOTaM C AIMTENBHOCTBIO 12,5% 0T nepro-
[a cvrHana (koadduument sanonHerns 1:8). Lna apyrux Gopm NpyMeHMO cneayioluee
yDaBHeHNe:

HiXHIY peaen uameperia = 200 BT x VBPemA U3MepeHiA/BDENA yopeaHeHna

C paspeLueHiem 256 Toyex

30HbI Nepexoa MoryT BbiTb CMeLLeHb! 10 20 1B, 8CAM YCTAHOBNEH ABTOMATUHECKMI BHIOOD
TpakTa.

®yHkupa nanasoa Gynet noctynHa s 6a3osom Gnoke R&S NRP secHoit 2003

YacTb curHana, KoTopas AIBNAETCA NOOMHOXECTBOM U3MepeHus (BbIOOpKa). KoadduuyenT 2
HYXXeH NOTOMY, 4TO 113MEPEHIIE BEINMOTHAETCS 3a f18a PaBHbIX MHTEPBANA BPEMEHH (yCuanTeNb
C npepbizaxrem) ¢ npoMexyTkom 100 Mke. ECiv akTVBMPOBAHO YCpeaHerie, KoahdULIEHT
YCPELHEHI ONPeaensieT Y1C0 YCPeaHAEMbIX M3MEPHTENBHbIX OKOH.

[l pacyeTa MNYN5CHOM MOLLHOCTI NEPVOAMHECKVX NAKETOB HA OCHOBE M3MEPeHHs Cpef-
Hel MOLLHOCTI,

Y100 YBEAMHITS CKOPOCTb M3MEPEHMS, AATHYK MOLLHOCTY MOXHO VCMONb30BaTh B PEXVIME
paboThl ¢ BydepuaLiieir. B 3ToM pexvme pesynsTarsl M3MepeHuii Coxparsiotes B Bydepe,
pasmep KOTOPOrO YCTaHABAMBAETCA NONB30BATENEM, W NPY 3aMONHEH Byhepa BbIBOAAT-
Cf, Kak eayHbIZ oK akHbIx. [ nonyserus elle 60bLUelt CKopocTH, AaT4YK MOXHO Ha-
CTPOMTb Ha 3aMN1Ch LLENO CEpIM M3MEPEHUIA NPV 3aMyCKe OT OIMHOYHOMO COBITUS. B 3TOM
Cfy4ae AaTHVIK MOLLHOCTH aBTOMATVHECKY HaUHAET HOBOE M3MEPEHIE, Kak TOMbKO 3aKOHHUT
npensiyLiee

370T NapameTp Mo3BONSET 3MEPATS MOLLHOCTb MOZYAMPOBAHHbIX NakeToB. apameTp
[DOMKEH NMPEBbILLATb AUTENbHOCTb BbI3BAHHOMO MOAYNALYEN NangHNs MOLLHOCTH B npe-
[enax nakera, Ho 10XeH ObiT, M0 MeHbLIEN Mepe, Ha 10 MKC KOpaye MPOMEXyTKa MeXay
KOHLOM OIHOTO NaKeTa v HaYanom CreayloLero.

[Lns ICKNI04e RV 13 PE3yNsTaToB M3MEPEHN HEXENATENbHOI HYaCT B HaYaNe VM KOHLE 13-
MEPUTENBHONO OKHa.

YacTb cHrHana, KoTopas A0NXHa 3MepATLCs (Bbi6opka). Mepnoandeckue curHans! uaveps-
10TCA 32 [1Ba PaBHbIX HTEPBaNa BDEMEHM (YCAUTENb C NPepbiBaHIeM) ¢ npomexytkom 100
MKC. ECAM aKTMBIPOBAHO YCpeaHeHVe, KOahLMEHT YCPEAHEHNS ONPEaENseT Yo ye-
DEMHAEMbIX N3MEPUTENBHBIX OKOH.

[Lns NpenoTBPALLEHWS HANOXEHVS CNIEKTPOB B CTy4ae CUrHa/OB C AVCKDETHbIMM YaCTOTaMN
Moaynsau B npomexyTke ot 100 kL ao 1 MIL

[18a CTaHAPTHBIX OTKNOHEHMA, Bpems yepearerns 10,24 ¢ (cu. npumesarie ©). YmHoxe-
HYie BenVYMHS! LwyMa Ha V10,24 G/Bpems YCDEAHEHVS AaeT BKNa LLyMa B pyrie BpeMe-

Ha ycpenHeHs. Criaxvisarvie (CM. B MyHKTe «/13MepuTeNbHOE OKHO) YBEAMHIBAET LyM

Ha 22%.

[18a CTaHAPTHbIX OTKNOHEHMA, A5t YpOBHeN MolLHocTV GonbLue 500 HBT (33 abm) B
DpEeXIIMe HEeNPEPBIBHOMO YCPEAHeHHS C aBTOMATUHECKIM BbIGOPOM TpakTa (OnpefeneHHas
ronb30BaTENEM 30Ha NEPEXofa AeakTVBIPOBaHA Wiv ycTaHosneHa Ha 0 4b). B npedenax
1I3MEPUTENSHOMO NOAA/ANA30Ha, BbI3BAHHAS LUYMOM OTHOCHTENbHAA NOrPELHOCTb 13Me-
DEHI CTPOrO NPOMOPLMOHaN5Ha 3MEPEHHON MOLLHOCTI. Yka3aHHbIe 3Ha4eHs OTHOCAT-
91k 500 MBT (~33 AbM) 11 HixHUM rparmLiam TakToB 2 1 3 npn 50 mkBT (- 13 abm) 1 5 MBT
(+7 ABM) COOTBETCTBEHHO.

Bpewms ycpeaHeHIa onpenendeTcs, kak 06LLee Bpems, 1CTONb30BaHHOE g BHIOOPK Cur-
Hana. Ero MOXHO BHMVCAMTb, YMHOXVB AAUTENBHOCTS M3MEPUTENEHOTO OKHA Ha KO3dduLy-
HT YCPeaHEHMS.

PaclumpeHHas NorpelHocTb (k=2) nocne yeTaHoBKM Hyns (B TeueHue 4 ¢). YoTaHoBka
HyNA 3a Bpems Gonbliee 4 C COOTBETCTBEHHO NOHMXAET NOrPELUHOCTb (NON0BMHA 3HaYe-
HUs g 16 ¢).

B npeaenax 0aHoro Yaca nocne YCTaHOBKM Hyns A0MYCTUMOE M3MEHEHNE TEeMMEpaTypsl
+1°C, nocAe 2-x 4aCcoBOro MPOrpesa AaT4Mka MOLLHOCTA.

BenuuiHa oLmOKM 13MEPEHIA N0 OTHOLEHIO K AEAN5HOMY TEMNIOBOMY AATHYKY, KOTOPbI
113MEPSET CYMMAPHYIO MOLLHOCTb HECYLLEN 11 rapMOHVK. Yka3aHHbIe 3Ha4eH!s OTHOCATCS

K aBTOMATM4ECKOMY BEIOODY TPAKTA (ONpeeneHHas Nonb3osarenem 30Ha nepexoaa Aeak-
TUBMPOBAHA 1 yCTaHoBNeHa Ha O AB) 1 yPOBHSM MOLLHOCTY A0 +20 ABM. Bbiue +20 gbM
ykasaHHble 3Ha4eHIN CeyeT YMHOXaTb Ha 1,25 Ha kaxapiit 1 A nprpocTa MowwHocTy. B
npefienax M3MepUTENsHOTO MoManasoRa, OLLMOKY (MOTPELLHOCTY) NPONOPLMOHaNEHI 13-
MEPEHHON MOLLHOCTY B BT. YkagaHHble 3Hauers oTHocsTes K 10 MkBT (20 Abm) na TpakTa
1; 1 MBT (0 1bM) fnd Tpakta 2 1 100 MBT (20 ABM) ans TpakTa 3.

CobniofeHve ykasaHbix NpeensHbX NOrpeLHOCTeN Mpeanonaraert, YTo rapMOHIKY BiLLe
25Ty (R&S NRP-Z11) 56 Tt (R&S NRP-Z21), no meHbLueit Mepe, Ha 20 15 MeHbLLE Hem
TPEOYETCA Ha APYTX YacTOTax.

M0rpeLLIHOCTb M3MEPEeHVS N0 OTHOLLBHYIO K HEMPEPBIBHOM CHHYCOME PBHON MOLLHOCTA 1
4aCTOTHI. YkasaHHble 3Ha4eHIIA OTHOCHTCA K aBTOMATUHECKOMY BHIGOPY TpakTa (onpeaeneH-
Hasl M0b30BaTENEM 30Ha NEPEXo/a AeaKTVBIPOBAHA Ui YCTAHOBAEHO YKa3aHHOE 3Haue-
HI1e) 1 YPOBHAM MOLLHOCTI 0 (+20 AbM + 0npesieneHHas Nonb3osarenem 30Ha nepexoaa).
BbliLLe 3T0r0 YPOBHS YKasaHHbIe 3Ha4eHIs CReayeT YMHOXaTb Ha 1,25 Ha kaxapli 1 4B npu-
pOCTa MOLHOCTY. B npenenax n3mepuTenbHOro NOAAMANasoHa, ykasaHHsIe 3Ha4YeHus OTHO-
cstes k —20 abm s TpakTa 1; 0 nbM ans TpakTa 2 11 +20 AbM s TpakTa 3.

22) Pexum AUTO He pocTyne B codeTaHn ¢ 6a308biM 610kom R&S NRP.
23) XapaKTepuCcTVKV, aHanOr4HbIe xapakTepucTVKaM TPRRMLIMOHHOMO U3MEepUTENs MOLLHOCTU.
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KoadOuumeHT yepeaHeHs HenpepsIBHO NOBBILIAETCA € MOHXEHIEM MOLLHOCTI, HO HE 10
TaKov CTeneHw, Kotopas 6sina Obl HEOBXOAVIMA A1 NOAAEPXaHNS OTHOCHTENBHOO BKaZa
LyMa Ha 3a01aHHOM YPOBHE.

OrpariBaeT Ko3DMULIMEHT YCPEIHEHNS MDY UMEDEHIIN O4eHb Mk MOLLHOCTEN A Koraa
BKNa7 LLIyMa YCTAHOBIEH Ha 04eHb MaNtoe 3Ha4YeHVE (IMEETCS MHBOPMALIA O COCTORHIN).
TanoHHbIt BPEMEHHOI CAOT 1 3TaNI0HHAS TOHKA ONPedendioTes Nofb30BaTENeM.
MpeanoyTUTENHO MCNONB30BATH C ONPEaENeHHON MOYNSLMEN, KOraa ANUTENsHOCTb 13me-
PUTENBHOMO OKHA He YIAETC COrNacoBarTb C NeproaomM MOynsLMK. 10 CPaBHEHMIO C Mps-
MOYrONbHbIM OKHOM, OTOBPaXaeMBbi LM NPVMEPHO Ha 22% BbilLe

[leVicTauTenbHbI 15 pexXiiMa NOBTOPEHIS, MPOCTUPAACH OT Hayana 10 KOHLA BCexX nepefay
no wiHe USB. BpemeHa 1ameperis npy aycTaHUMOHHOM ynpasneHuy 6a3osbiv Gnokom R&S
NRP 1o wwHe IEC/IEEE npimMepHo Ha 2,5 MC iIHHee, NPOCTAPAACh OT 3arycka U3MepeHis
[0 TOrO MOMEHTA, KO1a Pe3yNsTaThl M3MepeHus NocTynaioT B BbixoHo Oydep R&S NRP.
[1nq pacyeta Bpemeny M3mepeHs N AOMXHO YCTaHaBMMBATHCA Ha ABOMHOE 3HaueHHe Kosd-
(buyeHTa YCPELHEHNA, ECAIM BHIDAXEHNE (4MCNO BDEMEHHBIX CAIOTOB X HOMMHANBHYIO M-
TensHocTs + 100 MKC + 3a0epxKa 3anycka) npesbiLLaeT neprof CUHXPOCHIHana.

3Ta GYHKLA MOXET MCNONb30BATHCS U1 HEMTPANM3ALIM B3AMMOLECTBIA MEXTY NCTO4-
HMKOM CUrHana v BXOMOM 1T4¥ka MOLLHOCTY (BXOAOM KOMMOHERTOB NMepef AaT4MkoM MOLL-
HOCTH, ECIM AKTMBMPOBAHa KOPPEKLMS S-NapameTpoB). /cnonb3ays aTy GyHKUMIO, MOXHO
113MEPNTb HOMMHANbHYIO MOLLHOCTb CTOHHMKE Ha Harpyake 50 O (663 3Tol KoppexLym:
MOLLHOCTb NafatoLLeN BOHI).

PaclumpeHHas norpeLHocTb (k=2) ans naMepeH s abComoTHOM MOLLHOCTY Ha HEMPEepbIB-
HbIX CUrHanax npu kanmbpOBO4HBIX ypOBHSX (~20 Abm and TpakTa 1, 0 ABM Ana TakTos 2

11 3) 11 kanmBPOBOYHbIX YacToTax (10 MIL, 15 MIu, 20 M, 30 ML, 50 MIL, 100 Mit; ot 250
MIL 20 8 (18) MMy waramm no 250 MILL). MpreeneHHbIe XapakTepUCTUKA BKIIOHAIOT CMELLLe-
Hie Hyns 11 oToBpaxaembili Lym (10 2 3Hadermii ot 0,004 ob).

PaclumpeHHas norpewwHocTb (k=2) ang uMepeHs abComoTHON MOLLHOCTY Ha HEMpepbIB-
HbIX CHTHanax C aBTOMATU4ECK/M BbIOOPOM TpakTa. [MpVBEAEHHbIE XapaKTEpUCTUY BKIO-
40T OTOGpaXaemsiit Lwym ¢ 2 3Haqernamy 1o 0,01 4B v cMeLLeHwe Hyns s ypoBHEN oT
-40 nbm no +23 abM. bonee BbICOKNA 0TOBPaxaeMbiii LyM 1 BNSHIE CMELLEHNS HyNA Ha
60nee HU3KVIX YPOBHSX MOXET Y4UTHIBATLCA OTAENBHO.

Mpumep: MpepanonaraeTcs 1amepeHite MoLHOCT 3,2 HBT (55 abm) Ha 1,9 TT; okpyxa-
ioLas Temneparypa 29°C; BKN04eH aBTomMaTHeckyil BIGop TpakTa. TinnyHas abconioTHas
NOMPELIHOCTb 113-33 CMELLEHNS Hy1s pasHa 64 NBT, 4T0 COOTBETCTBYET OTHOCKTENBHON NOT-
PELHOCT

10x1g (3.2 nW + 64 pW ) =0.086 dB
3.2nW

B coueTaHm ¢ ykasaHHeim 3HaueHinem 0,081 4B and norpewHoCTY avepeus abComnoTHoM

MOLLHOCTY, 0BLLast norpetHocTs pasta 0,086%+0,081° i = 0,12 nb. Bknari Luiyma, npessi-

waiowyit 0,01 4B, CnefyeT y4UTHIBATD TakiM Xe CNOCOGOM.

PaclumpeHHas norpewHoCTb (k=2) s M3MepeHyst OTHOCUTENLHOI MOLLHOCTI Ha Herpe-

PbIBHbIX CHrHANAX C aBTOMATUYECKVM BHIOOPOM TpakTa. [pHBEEHHbIE XapakTepUCTUK

BKINI04Q10T 0TOBPaXaeMbIi LWyM ¢ 2 3HaueHnami 40 0,01 4B, kak fns namepsiemoro, Tak

11 A5 STANOHHOTO YPOBHS, & TAKXE CMELLEHNA Hyns AN BCex yposHei ot —40 ibm 1o +23

1BM. Hixe ~40 ABM HyXHO yHTbIBATb BAMSHUE YBEMMYEHHOTO OTHOCHTENBHOMO CMELLEHNS

HyNst (TOMBKO ANS Manbix YPOBHEN, ecin 00a ypoBHs Hixe —40 abm). OTobpaxaemsiil Wym

goiwe 0,01 b A0MXeH paceMaTprBaTsCA OTAENBHO Kak A1 13MEPSEMOro, Tak 1 4 3Ta-

JIOHHOTO YPOBHS (ECIM 3TO MPUMEHUMO). [TpVMEp pacyeTa 06LLEH NOTPELLHOCTY NPKBEAEH

B pVMEdaHIN 2!,

3Ha4eHvs MOrpeLLHOCTY e U3MEePEHHit OTHOCHTENBHON MOLLHOCTY. MpMBEAEHHBI NPUMED

NOKA3bIBAET Luar YPOBHS NpumepHo 14 ab (4 nbm +10 abM) Ha 1,9 ML v Npy OkpyXaroLLer

Temneparype 28°C.

100 MHz to 4 GHz
-13 +7

0209 0.218 0.031

0.088 0.085 0.032

0.055 0.047 0.038

4
YposeHb 0.206 0.028 0.218 010'C050°C
MOLLHOCTH 1: 0:085 0.022 0.085 or15C 10 35"
-4 gBu 0.048 0.022 0.047 01 20°C 50 25°
9

"o 0208 0209

0.022 0.083 0.088

0.022 0.048 0.065

+23

Powerlevelin dBm

YposeHb MowwHocTy 2: +10 AbM
(OTHOLLIEHIME N3MEDEHHOI 11 COXDAHEHHOM STANOHHOI MOLLHOCTI, HAMPIME, [ U3MEpeH-
HO KOMNEHCALWN YCUNEHNS yeunmuTenen.
Pal04wi AvianasoH TemnepaTyp OnpeLenser [i1anasoH OKpyXaloLLei TeMneparyps, B KOTo-
POM MPUBOP COOTBETCTBYET 3asBEHHHIM NapaMeTpam. B 0MyCTMOM f1anasoHe Temne-
paryp nproop CoXpaHAeT PatOTOCNOCOCHOCTb, HO COOTBETCTBHE 3aABNEHHbIM NapaMETpam
He raparTvpyeTcs
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MHOOPMAIIVS UL 3AKA3A

Onucanue O6o3nauenne Kop 3akaza
Ba30Bbiii 6nok

Veenrewwowerw  RSWP M0
[laTynKn MOLLHOCTH

smesme o remm mee
ot 200 nBr #0 200 MBT, R&S NRP-Z21 1137.6000.02
ot 10 Ml go 18 Ty

Betomews
VICTOYHMK 1Nt NPOBEPKIA flaT4mKa R&S NRP-B1 1146.9008.02

opoisouEwa®  RSNRR e
3-if 1 4-i1 Bxonp fatymka (C, D) R&S NRP-B5 1146.9608.02

BommrsasayeimenAi  RSWPES s
barapeliHoe nuTaHne R&S NRP-B3 1146.8501.02

Peowenewe Ao
YOmHUTENbHbIA Kabenb AaTnka 4o 5m R&S NRP-22 1146.6750.06

e a0 O RSNPZ THeEE0T0
USB ananep (aktvsHbiit) R&S NRP-Z3 1146.7005.02

USBamep(ecwwn  RSWPZ o
19-mjoitmoBii cToeuHbIit anantep (R&S NRP + 3amywka)  R&S ZZA-T26 1109.4387.00

" Tpebyetcs nononHerre R&S NRP-B2
2 He coyetaetcs ¢ R&S NRP-BS.

Certified Environmental System Certified Quality System

ISO 14001 1SO9001

REG.NO 1954 DQSREG.NO 1954

ROHDE&SCHWARZ

Mpencrasntenscto B Mockse: 119180 Mocksa, Akimvarckas Hao, 2 « Ten. (095)745 88 50 dakc (095)745-88 54

RS-Russia@rsru.rohde-schwarz.com « www.rohde-schwarz.ru

PD0757.7023.81 + VamepuTens moHocT R&S NRP + R&S® - 3apericTpupoBarHas Toprosas Mapka Rohde&Schwarz GmbH&Co. KG + Bee ToproBbie Mapki SIBASIOTCS COBCTBEHHOCTbIO 11X BaaenbLes « 0nyCTiMbl M3MeHeHNs + NapameTpbl, y KOTOpbIX He

0603Ha4eHb! AONYCTUMBIE OTKIOHEHIS, MEIOT TUNYHBIE 3HA4YEHNS



