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CunoBble NonynpoBoAHNKOBbIE Npubopbl NpuMeHsitoTcs Bo Bcex BY n CBY cuctemax cessw.
OLHMM 13 YyCTPOWCTB, rae paboTakoT 3TU Npubopsl, ABSETCS YCUNUTENb MOLLHOCTH, UTpato-
LM 0COBEHHO BaXXHYI0 POJib B COBPEMEHHbIX MOOWbHBIX TeniedoHax, 6a30BbIX CTAHLUAX
COTOBbIX CETEN M TOYKax AocTyna 6ecnpoBOLHOM CBS3M, @ TAKXKe B CUCTEMAX CMYTHUKOBOM
cBsA3u1. Ha pbiHKe 6a30Bbix CTaHLMIA, HAaNpUMeP, TUNUYHASA BbIXOAHAS MOLLHOCTb YCunutenen
cocTasnset npubansutensHo 100 BT. YTo6bl NOBLICUTH MOLLHOCTb TaKUX YCTPOMUCTB, pa3-
paboTUMKM CTPEMSITCS BbIXKATb U3 HUX BCE, YTO MOXKHO, YAaCTO BBOAS UX B HEJIMHEWHbIN
pexuMm paboTbl. B TakoM pexxume ycunuTenib MOXKeT paboTaTe HEKOPPEKTHO U MPU 3TOM, Kak
NpaBwWo, YaCTOTHbIN CNEKTP UCNoJIb3yeTcs HepauunoHanbHo. Mpy paspaboTke 1 npoBepke
CUJI0BbIX YCTPOWCTB, aHANOMMYHbIX YCUIIUTENSM MOLLHOCTH, A1 COBPEMEHHbIX UHXXEHEPOB
VCKJTUYUTENIbHO BaXKHO UMETb BO3MOXHOCTb TOYHO U3MEPUTb UX XapaKTEPUCTUKM U MOHSATb
0cobeHHOCTU pPaboTbl 3TUX YCTPOMCTB.

Mpobnembl

TecTupoBaHue ycunuTtesen MOLWHOCTM — HempocTas 3aaya, TpebytoLas oT UHKeHepa
MN3MepeHus NapaMeTpPoB KOMMNOHEHTOB, paboTatoLwux B IMHENHOM U HETMHEWHOM PEXUMAX,
C UCMOJIb30BaHMEM MOLLHOW UCMbITATENbHON cUCTeMbl. ECnv 6bl CErogHs Takue cucTeMbl
6b17I1 HeAOCTYMHbI, TO CNPaBUTLCS C 3TOM 3agaqen 66110 6bl LOBOILHO CNI0XHO. Ho ele
6oJiee CI0XKHO MMEeTb [1EN0 C HEJIMHENHBIM NOBEAEHUEM KOMMOHeHTOB. Kak npaBuno, uHxe-
Hepbl MPOBOAST PAL JIMHENHbIX U3MEPEHWUI NPU BbICOKUX YPOBHSIX MOLLHOCTU C HEKOTOPbIMU
OrpaHUYeHnsIMK, a 3aTeM NPOCTO NPEANONAratoT, YTO YCUANUTENb ABASETCS IMHENHbIM,
HafesiCb, YTO HENIMHENHOCTb HE HACTOMbKO CYLLECTBEHHA, YTOBbI BO3HMKaNN Npobnemsl.

B npeane, nHxxeHep ByaeT N3MepsATb XapaKTEPUCTUKM YCUSIMTENS, @ 3aTeM UCMNONIb30BaThb
3TV pe3ynbTaThbl 4SS MOAENMPOBaHMS, YToGbl ONpefennTb, Kak BeAeT cebst ycunutens npu
paboTe c gpyrumu yctpoiictBamMu. Ho pesynbtat MofenvpoBaHus 6yaeT HeNnpaBubHbIM,
NMOCKOJIbKY Npeanosiaranoch, YTo yCMUTeNb BeAeT cebs Kak NIMHeHoe YCTPOMCTBO, a Ha
CaMoM fesie 3To He Tak. [oKa nHXeHepbl 6yayT MUPUTLCA C TAKON OLUIMBKOW, 3TO HEU3MEHHO
6yAeT NPMBOAMTL K CII0XKHbIM 1 3aTPaTHLIM MNOBTOPHbLIM MOMbITKAM NPOEKTUPOBaHMS Ha
3MMMPUYECKOW OCHOBE, 3HAYUTEIbHO YBETIMYMBAKOLLMM BPEMS U U3LEPXKKM Ha npoLecc
pa3paboTku 1 BepudpuKaummu. TeCTMPOBaHNE COBPEMEHHbIX CUMOBbIX YCTPONCTB TpebyeT
anbTEepPHATUBHOIO PELUEHUS — ECJIN Bbl CMOXKETE TOYHO ONUCaTb HENTMHEWHOE NoBefeHue
YCTPOWCTBA, Y Bac byaeT WwaHc Hambosiee NoJIHO peann3oBaTh BCE €ro BOSMOXKHOCTY.
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PeweHune

JInHenHoe M HeNnMHenHoe NoBeaeHue
TaKUX YCTPOMCTB, KaK YyCUTUTENIN MOLL-
HOCTM, TENEPb MOXHO BbICTPO M TOYHO
OLLeHUTb C NoMoLLbH X-napaMeTpos*

M aHanM3aTtopa Luenewn, OCHALLEeHHOro
BHELUHWMW KOMMNOHEHTaMu Ans TeCTUpo-
BaHMWS CUJIOBbIX YCTPOWUCTB. X-NapameTpbl
NpeacTaBnsAlT coboit HOBYIO KaTeropuio
OMUCaHUA HeNIMHEWNHbIX Lenen ons
0EeTePMUHMPOBAHHOIO NPOEKTUPOBAHUS
BbICOKOYACTOTHbIX cXeM. OHM UCnonb3y-
0TCA A5 OLEHKM paboTbl KOMNOHEHTOB
B HEJIMHENHOM pexxuMe. X-napameTpsbl
M3MepsIoT C NOMOLLLIO aHanunsaTopa
Lenen U UCNonb3yoT A8 CO34aHuA
Mopfenen, KoTopble MOXHO UMMOPTU-
poBaTb B CUMYNATOP AJ15 TPOBEPKU
pa3pabaTbiBaeMOM CXEMBbI.

Tak Kak aHanu3saTopbl Lenen 06bI4HO He
paboTaloT C YPOBHAMM MOLLHOCTM CBbILLE
100 MMNAKBATT, TO UX criesyeT Mogudu-
LMPOBaTb, YTOBbI OLEHUTbL HEJIMHENHOE
noBefeHne CUN0BbIX YCTPOWUCTB C BO3-
MOXXHOCTbI0 MOAAaYY U u3MepeHus bonee
BbICOKMX YPOBHEW MOLLHOCTHU.

3aaHAd naHenb

Jm E ]

OcHoBHblE NPUYNHBI MO,qM¢MKaLU/1M aHann-

3aTopa uenen:

- OT OCHOBHOrO ¥ BCMOMOraTenbHoro
(c BBIAENAOWNM TOHOM) UCTOYHUKOB
UCNbITaTENbHOMO CUrHaNa MoXeT
notpe6oBaTbCcs 60NbLIAA MOLLHOCTb,
4yeM OHM cnocobHbl 0becneymnTb;

- MOXeT NoHafobuTbCs 3almTa BXOA0B
OT NOBPEXKAEHUS NpU NoJaye BbICO-
KOr0 ypOBHS MOLHOCTU (Hanpumep,
npv pabote npubopa 3a npegenamu
MaKCcMMasibHOM JoNyCTUMOW BXOQHOM
MOLLHOCTH);

- MOXET NoHapobuTbcs 0cNabuTb ypoB-
HW BXOLHOI0 CMrHana npueMHMKa BO
nsbexkaHne KoMnpeccuu;

- MOXeT noTpe6oBaThcs creumanbHas
Harpyska 4J/s uccneayemoro ycTpomn-
cTtBa (NY), yTobbl NOgaBUTL CAMOBO3-
ByxaeHue.

[nsa Toro 4To6bl N36€XKaTh 3TUX NPOGsIEM,
K aHanusaTopy uenew MoryT 6biTb f06aB-
JIEHbI ClefyoLiMe BHEWHWE KOMNOHEHTbI:
aTTeHaTopbl, OTBETBUTENN, U301SATOPbI,

TIOHEpbl U NpeaBapUTENbHbIE YCUTUTENN.
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ATTeH0aTOpbl M OTBETBUTENIM MOTYT BbITb
MCMOMb30BaHbI A4J151 NMOBLILLEHWUS AOMNYCTU-
MOr0 YPOBHSI MOLLHOCTY, NOAaBAaEMOr0 Ha
aHanusaTop Lenew, B To BpeMs Kak npea-
YCUNIMTENU MCNONb3YIOTCA, Koraa Ans

MY TpebyeTcs BXOAHAsA MOLLHOCTb, Npe-
BbILLAKLLAs MAKCUMAJIbHbIA BbIXOQHOM
YpOBeHb aHanusaTopa uenen. KoHeuHo,
nobasneHue no6Oro BHELIHEro ycTpow-
CTBa B U3MEPUTENbHYIO CUCTEMY MOXKET
YXYALWWUTb XapaKTEPUCTMKM aHann3aTopa
uenen (HanpuMep, MOXET yBEeIMUYUTLCS
LIYM M3MepeHusa 1 apend KannbpoBKH,

a npouegypa KanvbpoBKY MOXET cTaTb
Gonee cnoxHon). Mo3atoMy K BbiGopy
[OMNONHUTENbHBIX BHELUHWX KOMMOHEHTOB
L1151 CO34aHUSI U3MEPUTENIbHOW CUCTEMBI
CUJI0BbIX YCTPOWCTB CNeayeT NoaxoamTb
o4eHb TlaTenbHo. KpoMe Toro, nHxeHep
[LOJI)KEeH 3HaTb OrPaHNYeHus Mo MOLL-
HOCTW BXOAHbIX U BbIXOAHbIX CUFHANOB
aHanusartopa uenew, a Takxe notepu B
CUIHaJIbHbIX TPaKTax.
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Puc. 1. CmpykmypHaa cxema PNA-X N5242A ¢ onyueli 423 ona BY ucnbimanudi.

TectoBblit nopt 2
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N3mepeHune
HeJIMHEeNHbIX
XapaKTeEPUCTUK

Ananusarop ueneu Keysight cepun PNA-X
npeacTaBnsieT coboM COBPEMEHHbIN
BEKTOPHbIN aHanM3aTop Lenen, KoTopblIi
MO>KHO Nerko aganTupoBath s bbicTpo-
o ¥ TOYHOIO M3MEPEHNS JIMHENHBIX U
HeJIMHeWHbIX XapaKTePUCTUK yCUnUTenen
MOLLHOCTM B noJsioce yactoT ot 10 MIy

0o 50 I'My. N3mepeHune X-napameTpos
npoBoAmMTCs ¢ noMolubto MO HennHelHoro
BEKTOpHOro aHanu3a uenei (NVNA)
komnanun Keysight, paboTatowero Ha
aHanuzatope PNA-X. lony4yeHHyto Ha
0CHoBE X-MapaMeTpoB MOAeJSIb MOXHO
uMnopTupoBaTtb B cumynatop CAMP ADS
koMnaHuu Keysight, roe u Mogenupyetcs
peanbHoe JINHENHOE U HEeNTMHenHoe
noBeAeHNe KOMMOHEHTOB.

Ha pwuc. 1 npeactaBneHa CTPYKTypHas
cxeMa aHanusatopa PNA-X, Ha koTopow
NoKa3aHbl 0CHOBHbIE KOMMOHEHTbI A5
BY n3mepeHwuit. B coctaB cxeMbl BXOAAT:
yeTblpe NOpTa, ABa HE3aBUCUMBbIX
ucTouHmKa BY curHana, atreHoaTopbl
MCTOYHMKA, aTTEHI0ATOPbI NPUEMHUKA,
CXeMbl NOAAYM CMELLEHUS, BCTPOEHHbIV
CYyMMaTOop 1 MexaHW4ecKue nepekio-
yatenwu nopto.. Ecnu ana NY tpebyetcs
BXOAHAas MOLLHOCTb, NPEBbILIALLASA
MaKCUManbHbIV BbIXOLHOW YPOBEHb aHa-
nu3satopa PNA-X, To Heo6x0aMM BHELHUIN
npepycunutens. Ecnu BoixogHas
MOLLHOCTb MY npeBbiwaeT npeaenbHbIn
0onycTUMbIV ypoBeHb npubopa PNA-X, To
[06aBNSATCA BHELLIHWE aTTEHATOPbI U
OTBETBUTENMU.
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Npumeuanue. KomnoHeHTbl,
pacnonoxeHHble cHapyxu PNA-X,
BblAEMNeHbl CHHUM LIBETOM.

i e

+38 ABM g

4 nb

£434 2bv —»]

F=1Try
P1ab = +48 abm

rrssavesmarmmaTEy

il

=

28 pbm ==

Puc. 2. CmpykmypHaa cxema cucmeMbl MecmuposaHua ycunnumersnsa ¢ MakcumarbHol 8bIXx0OHOU MOWHO-

cmbio +48 0bm.

MpumMep: ycunuTenb ¢ MaKCUManbHON
BbIXOAHON MOLLHOCTbI +48 AbMm

Mcnonb3oBaHWe aHanusartopa Leneu
PNA-X ¢ nporpaMMHbIM obecneyeHneM
NVNA ons namepenumsa X-napaMeTpoB
CUJI0BbIX KOMMOHEHTOB — 3TO AOCTATOYHO
npocTou npouecc. B kayectBe npumepa
PaccMOTPUM YCUNIUTENb C NONIOCON
nponyckanus 1 I'Tu, ycunenvnem 14 ob n
MaKCUManbHOW BbIXOLHOW MOLLHOCTbHO
+48 nbM. Ha puc. 2. npeacraBneHa cxeMma,
ncnonb3yeMasl Npu U3MepeHnmn xapak-
TePUCTUK Takoro ycunutens. B coctas
CXeMbl BXOAST [iBa NpefBapuUTenbHbIX
YCUNUTENS, [Ba MOLLHbIX OTBETBUTENS U
LWeCTb aTTeHaTopoB. [py 3aKkase cneum-
anbHow onuuun H85 MoxxHO oTKaszaTbcs oT
MCMONb30BaHUS CXEM MOAAYM CMELLEHNS,
BCTpoeHHbIX B PNA-X, noatoMy oTBeTBM-
TeNIM TECTOBOr0 NOPTa CMOTYT BblAEPKM-
BaTb BbICOKWE YPOBHU MOLLHOCTY.

Wcnonb3yeMble B TAaKOM MOANGULMPO-
BaHHOM ucrosiHeHun PNA-X KOMIOHEHTbI
6b1711 BbI6PaHbI C yHETOM CIEAYHLUNX
OrpaHn4yeHnn:

- [1Ba BCTPOEHHbIX OTBETBUTENS
OMOPHOro curHana bbian 3aMeHeHbI
MOLLHbIMY BHELUHNMMW OTBETBUTENS-
MU, PACCUYUTAHHLIMU HA YPOBEHb +43
ABM (aHanornyHbIMM OTBETBUTENAM
TECTOBOro nopra).

- 3HaueHue ocnabneHUs aTTeHIATOPOB
B TpakTax npueMHuka A, C, R1 n
R3 6b1n10 BbIGpPaHO TakMM 06pasoMm,
4TOObI MOLLHOCTb Ha BXOAAX He
npesbiwana -20 oBM, ¢ uenblo MUHK-

MU3aLMUN UCKAXKEHWUHN, nopoXxaaeMblixX
MPUNEMHUKOM.

BbixogHas MowHocTe nopTta 1 noBbI-
LIeHa 3a cYeT NpeABapuUTENIbHOro
ycunuTens ¢ ycunenuem +35 gbm.

[lna 3aWwmTbl 0OTBETBUTENSA TECTOBOMO
nopta 3 Mexay HUM 1 BbixogoM NY
YCTaHOBJIEH AOMOJIHUTENbHbIV MOLL-
Hbl aTTeHoaTop -10 ob.

B TpakT nopta 3 no6asneH npen-
YCUAUTENDb C BbIXOAHOW MOLLHOCTbHO
+33 pbm.

[ns 3awmTel npegycunnTens ot
MOBbILLUEHHOW MOLLHOCTU MeXAay
oTBeTBMTENAMM nopTa 3 6b11 fobas-
JIeH aTTeHwaTop Ha 4 ab, cnocobHbIN
Bblep)aTb MoWHOCTb +39 ab.

[na 3aWmTbl U3MEpPUTENLHOMO
OTBETBUTESS OT NOBbLILLUEHHOW MOLL-
HOCTK Mexay BbixogoM NY n nsme-
puUTENbHbIM OTBETBUTESIEM NopTa 3
6611 fobaBneH atreHoaTop Ha 10 Ab,
CcnocobHbIV BbAEPXKaTb MOLLHOCTb
+49 nb.

MoLLHOCTb BbIAENSAOLWErO TOHA Ha
nopte 3 PNA-X coctaBnsert +18 gbm
(c yyeToM noTepb B 0TBETBUTENAX,
coctaBnsitowmx 0,5 b Ha KaxabIn

1 MTw). MowHOCTL 3TOr0 TOHa Ha

30 ob HWXKe, YeM MOLLHOCTb OCHOBHO-
ro ToHa (+48 nBM), Ho gonmkHa BbITh
[OCTaToYHO 60/bLIOMN.
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[Tone3Hble coBeThbl
Mo NU3MEPEHUAM

Mpy N3MEPEeHUN XapaKTepPUCTUK yCUn-
Tens MOLLHOCTU UHXXeHepy HeobxoanMo
UMETb B BUAY PsiA MOMEHTOB. Bo-nepBbix,
KanMbpoBKa — pellatrowmii daktop gns
obecneyeHns TOYHOCTM U BOCNPOU3BOAM-
MocTw nitoboro namepenus. Kanmbposka
MOLLHOW M3MEPUTESIbHOM CXeMbl MOXET
BbI3BaTb PSf OCJIOXKHEHUI, O KOTOPbIX
WHXXeHep LOMKEH UMEeTb npefcTaB/ieHue.
Hanpumep, no6aeneHne B uamepuTesb-
HYI0 CUCTEMY NpeaBapUTENbHbIX YCUnuTe-
JIeN MOXKET Cy3UTb AUHAMUYECKUI Anana-
30H KanMBpoBOYHbIX Mep UM NoBpeaAnTb
X, @ aTTeHaTopbl, 4o6aBNeHHble Ans
YBEJIMYEHUS [ONYCTUMON MOLLHOCTH,
MOTYT BbI3BaTb OLIMOKM NpY KanMobpoBKe.

XoTsi KanMBpOBKA N3MepPUTENIbHOW cucTe-
Mbl 6€3 Kakux-n1bo npeaBapuTENbHbIX
yCUnuTenen MMeeT CBOM NPenMyLLECTBa,
TaKOM BapuaHT MOXET NPUBECTY K OLING-
KaM npu kanubpoeke. MpeaBapuTesibHble
YCUAUTENWN MOTYT ObITb MOAKIIIOYEHbI K
aHanuzatopy PNA-X nocne oKoH4YaHus
kannbposku c nomoubio N0 NVNA npu
YCJI0BUM, YTO OHW PACMOSIOKEHbI MEXIY
nctoyHmkom BY curHana v oteetButenem
onopHoro curHana. Ecnv nameputensHas
CUCTEMA COAEPKUT TIOHEPbI, pacnono-
JKEeHHble Mexay MY 1 TecToBbIMU NopTamm
PNA-X, To kKanmbpoBka c nomoLubio NVNA
(BK/IOYAIOLLAS BEKTOPHYH KanubpoBKy
no ¢dase v YPOBHIO) AOSIKHA BbIMNOHATLCA
6e3 TioHepoB. [Jns onncaHnsa TIOHEPOB
MOXeT ObITb MCNONb30BaHO BHELLHee
nporpaMMHoe obecrneyeHune, No3Boss-
tOLLLEE KOMMEHCUPOBATL UX BIUSIHUE Ha
pes3ynbTaTbl U3MEPEHWUN U BbIMOSTHATb
aBTOMaTU3MPOBAHHbIE U3MEPEHMS C NPO-
M3BOJIbHBIM UMMNEAAHCOM.

Bo-BTOpbIX, UHXKEHEPbI AOIXKHbI BbITh
OCTOPOXHbI, YTOBLI HE NOBPeAUTb aHau-
3aTop uenen, nsmeputenbHyo cxemy un 1Y.
CnenyeT NOMHUTb O CNEAYIOLLMUX BaXKHbIX
MOMEHTaX.

- Ha HeKkoTopble NopTbl HEAOMYCTUMO
nofaBaTb MOCTOSAHHOE HaNpsKeHWe
BO M36exaHne ux NoBpeXxaeHus.

- YposeHb BY curHana, nogaBaemoro
Ha NopTbl, AOSHKEH BbITb MO KpanHen
mepe Ha 3 ob (a B ugeane Ha 6 ob)
HWXXe NpeaenbHOro AonycTMMoro
YPOBHS 4151 3TUX NOPTOB.

- Mpwv pacyeTe ypoBHEW MOLLHOCTU B
[aHHOW TOYKE U3MEPUTENTbHON CXEMbI
CHavana cnegyeT onpefenunTb YPOBHU
ONs HauxyZwero ciy4vas, npegno-
narasl, YTo CUrHanbl CKNaablBaloTCs B
BWE HaNPs)XXeHUs!, @ He MOLLHOCTY.

- WY v npepBapuTenbHble ycunuTenm
MOTYT BbITb pacCYMTaHbl Ha KOHKpPeT-
Hble BXOAHYIO M BbIXOLHYIO HAarpy3Kuy,
KOTOPbIE JOJIXKHbI 6bITb MOAK/OYEHbI
[0 NOAAYN NUTaHUS, YToBbI He
[ONyCTUTb BO3BYXAeHUs nnu
nospexpeHus. He cneanyet 3abbiBaTtb
0 HeraTUBHbIX NOCNEACTBUSAX PEXMMA
X0JIOCTOr0 X04a.

- WY u npepBapuTtenbHble ycunutenu
MOTYT BbITb YyBCTBUTESbHbI K MOPAAKY
BKJIOYEHUS NUTaHus. [lo BKOYeHUs
CUCTEMbI CNlelyeT 03HaKOMUTLCS C
TpeboBaHMsAMM No NuTaHuo Kk NY n
npefBapuTesibHbIM YCUAUTENSM.

- CnepyeT npoBepuTb NpefBapuTesNb-
Hbl€ HAaCTPOMKM aHanusaTopa uenen.
Ecnu B n3MepuTenbHom cucteme ectb
CU0BbIe KOMMOHEHTbI, TO NPU BKJIIHO-
YeHWU YCTaHOB/EHHBIW MO YMOMYAHUKO
YPOBEHb CUrHana MOXeT BbIBECTU
YYBCTBUTEJIbHbIE KOMMOHEHTbI U3
cTpos.

OcHOBHble pe3ynbTaThl

Heob6xoaMMoCTb 6bICTPOro 1 TOYHOTO
U3MepEeHUs HENMHENHbIX XapaKTe-
PUCTUK aKTUBHbIX KOMMOHEHTOB B
HeNIMHeMHOM peXXvuMe CTaHOBUTCS

Bce 6onee akTyanbHON. TouHble U
LOCTOBEPHbIE MOZENIN Ha OCHOBe
X-napameTpoB, SBNSALWMXCS Jlornuye-
CKWM paclmMpeHneM S-napameTpos B
HennHewHyto 06nacTb, NpeacTaBnsioT
cobor naeanbHoe pelleHmne 3Ton
npo6nemsl. [lonyyeHHble B pe3ynbTate
V3MepeHUI UM MoLeNPOBaHUs B
CAMNP ADS, oH¥ npepnaratot CKOpocTb
1 ypo6CTBO, He yCTynaloLme XopoLUo
M3BECTHbIM JIMHENHBIM S-NapaMeTpam.
Pe3ynbTupytolme noBefeH4eckue
MOJeESIM Ha OCHOBe X-NnapameTpoB
MOXHO BbICTPO U JIETKO BBECTU B Cpeay

MOAENMPOBaHUS U UCMONb30BaTb ANS
OeTePMUHMPOBAHHOMO MPOEKTUPOBaAHNA
CaMbIX OTBETCTBEHHbIX KOMMNOHEHTOB U
CUCTEM B KpaTyalLuMe CPOKM U C BbICO-
KOW CTENeHb0 TOYHOCTH.

HononHuTenbHas nHpopmaLms o
X-napameTpax npuBefeHa B peKOMEH-
[auusx no npuMeHeHuto: «PelleHuns ans
obecneyeHuns ycrneLHOro NpoeKTUpoBa-
HWS KOMMOHEHTOB 6e3 A0NONHUTENbHbIX
uTepaumn» n «M3mMepeHue xapakrepu-
CTUK yCUIUTENEN MOLLHOCTU C MOMOLLIbHO
HeSIMHENHOro BEKTOPHOro aHanusaTopa
uenew komnaHum Keysight».

The Power of X

X-napametpbl u CBY ananusatop uenen
PNA-X ¢ nporpaMMHbIM obecnedeHnem
HeSIMHENHOro BEKTOPHOro aHanun3a
ABNSIOTCS KNIOYEBbIMW NPOAYKTaMU

B paclwmMpeHHoM KoMnnekTe «Power of
X» komnanun Keysight. 3tn cpepctea
NpeaoCcTaBaAOT MHXKEHepaM BO3MOXK-
HOCTb NOAYyYMTh 6osiee rnyb6okoe NoHM-
MaHWe pa3pabaTbiBaeMON KOHCTPYKLMUH,
YCKOPUTb NPOU3BOACTBEHHbIE MPOLLECCH,
peLwmnTb NpobeMbl U3MepeHNs U BbINTK
Ha PbIHOK pPaHbLLe KOHKYPEHTOB.

Mpepnaras Haunyullee coyeTaHue CKo-
pocTH 1 MacluTabmpyemMocTH, Co3faHHbIe
1 NOAAEePXKNBAEMble U3BECTHLIMU BO
BCEM MUpe 3KCNepTaMm Mo U3MEPEHUSM,
npopykTbl Keysight cepun X nomoratot
MNHXeHepaM BHeAPATb MHHOBALIMOHHbIE,
BbICOKOMPOV3BOAWTENbHbIE Pa3paboTku
Ha pa3BMBAIOLLMXCS PbIHKAaX BCEro MUpa.

HononHuTtenbHas nHpopmaums o
komnnekTe npopykto Keysight X npepa-
cTaBJieHa Ha cante: www.keysight.com/
find/powerofx.

CMeXKHble MPUJIoXKeHMUS
MpoeKT1poBaHNe AUCKPETHbIX Nony-
NPOBOAHWUKOBLIX NPMBOPOB

- [poeKTUpOBaHME MHTErPabHbIX CXEM
1 NPOBEPKAa aKTUBHbIX KOMMNOHEHTOB
MpoeKTpoBaHue 1 NpoBepKa ycunm-
Tesiel MOLWHOCTH 6a30BbIX CTaHLUI

- [poeKTupoBaHMe 1 NPOBEPKAa aKTUB-
HbIX KOMMNOHEHTOB AN BOGHHOro
np1UMeHeHus

CMmexHasa npogykumsa Keysight
- [eHepaTop X-napameTtpos W2305 X
- Sppo CAMNP ADS W2200

- HenuHerHbIN BEeKTOPHbLIN aHanu3aTtop
uenen
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myKeysight

myKeysight www.keysight.com/find/mykeysight

MepcoHanusupoBaHHoe npeAcTaBneHne Hanbonee BaxHon ans Bac uHdop-

Mauuu.

www.axiestandard.org

AXle npepcTaBnseT coboi OTKPbITbIA CTaHAAPT, OCHOBaHHbIN Ha AdvancedTCA,
~ 2y ‘

AXi,
e C PacLUMPEHUSAMM A5 KOHTPOSIbHO-U3MEPUTENIbHbIX NpuoxeHunin. Komnaxus

Keysight BxoguT B uncno ocHoBatenew koHcopuuyma AXle.

www.lxistandard.org

LXI npeacTtaBnsieT cobov ceTeBon UHTepdENc, NPULWEALWNIA HA CMEHY UHTep-

LXi

deicy GPIB 1 obecneumnsatowmin 6onee 6bICTpbIv M 3pdEKTUBHBIN 06MEH

naHHbiMu. Komnanus Keysight BxoauT B 4ncno ocHoBaTenein koHcopumyma LXI.

http://www.pxisa.org

PXI (PCI eXtensions for Instrumentation) — 3To dopmaT MOAYNLHOIO BbICOKO-
NPOV3BOAUTENBHOMO BbIYMCIIUTENILHOMO U KOHTPOJSIbHO-U3MEPUTENIbHOMO
o60opyfoBaHus, NpeAHa3HaYeHHOro ANsi paboTbl B XKECTKUX NPOU3BOACTBEHHbIX

YCNoBusX.

TpexneTHsas rapaHTus

www.keysight.com/find/ThreeYearWarranty

Keysight o6ecneunBaet BbicoYaiiluee Ka4eCcTBO NPOAYKLMM U CHUXKEHUe
o6LLe CTOMMOCTY BNaAeHUs. EQMHCTBEHHBIV NPOM3BOAUTENb KOHTPOSIbHO-
N3MepUTeNbHOro 060pyA0BaHNS, KOTOPbIV NPeANaraeT CTaHAAPTHYIO TPex-

JIETHIOI0 rapaHTUIo Ha BCe CBOE 060pyL0BaHMe.

MnaHbl TexHuueckon Moppepxkn Keysight

www.keysight.com/find/AssurancePlans

TAPAHTUIA

[lo naTv net noaAepxKu 6e3 HerpeaBUAEHHbIX PACXOAO0B rapaHTMPYIoT,
yTO Bawe obopynoBaHue byaet paboTaTb B COOTBETCTBUM C 3asBNEHHOW
npoussoauTeneM creunduKaumven, a ol GyaeTe yBepeHsl B TOHHOCTH CBOUX

N3MepeHui.

www.keysight.com/quality
. R Cucrema ynpaenenus kadyectsoM Keysight Electronic Measurement Group
[EKRAEeTifiad
150 ﬁi‘l;!lﬂﬂ ceptuduumposana DEKRA no ISO 9001:2008
Toprosble napTHepbl koMnaHuu Keysight
www.keysight.com/find/channelpartners

MonyunTe ABOMHYIO BbIroAy: 60raThlii ONbIT U LUMPOKMUIA BbIGOP NPOAYKTOB

Keysight B couetanuu ¢ yno6cTeamu, npegnaraemMbiM1 TOProBbIMU NapTHEPaMK.

*«X-parameters» (X-napameTpbl) IBASIETCA 3aPErNCTPUPOBAHHbBIM TOBAPHbIM
3HakoM koMnaHuu Keysight Technologies. @opmat X-napaMeTpoB v onucbl-
BaloLLMe UX ypaBHEHWS OTKPbITbI M AOKYMeHTUpoBaHbl. Ecnu Bac nHTepecyet
6onee noapobHas nHdopMaums, nocetute cant http://www.keysight.com/
find/eesof-x-parameters-info

www.keysight.comfind/eesof-x-parameters-info
www.keysight.comfind/powerofx
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