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MpuHagnexHoctn ons B4 n CBY
TECTUPOBAHUS, HA4YMHAA C aTTEHHATO-
pOB, OrpaHUYNUTENEN U OTBETBUTENEN,
1 3aKaH4YMBasi KOMMYTaTOpPaMu u
YCUAUTENAMU, UTPAOT KITHOYEBYIO
posib NPV CO3AaHUUN KOHTPOJIbHOM3Me-
puTenbHoM cucTeMbl. Hanuune npu-
HaAJ/1IeXXHOCTEN AN TECTUPOBAHMUS B
KOMMIEKTE KOHTPONIbHO-U3MepUTESb-
HbIX NPUBOPOB NO3BOMISET YNPOCTUTH
CO3[aHne U3MepUTeNbHbIX CXEM U
MaKCMMasbHO UCMOTb30BaTh BO3MOXK-
HOCTU 3TUX Npubopos. MprMeHeHne
BbICOKOKA4YeCTBEHHbIX KOHTPOJIbHO-
n3MepuTesibHbIX NPMOOPOB U NPUHAA-
JIEXHOCTEN NO3BOMSET PaCLLUMPUTL
oxBaT BY npunoxeHuit, n03TOMy 04eHb
BaXXHO NPaBUJIbHO BbIBMpaThL NpUHAA-
JIEXHOCTU A1 CUCTEM TECTUPOBAHMS.

Mpobnema

Onsa BY 1 CBY npunoXxeHu CTaHOBAT-
csi HOpMOWI BCE Bonee cTporue cneu-
nduKaLumm, NoaToMy Ansi Nosy4eHus
KOPPEKTHbIX U BOCMPON3BOAUMBIX
pe3ynbTaToB HeobXxo4MMa npeumsmn-
OHHas TOYHOCTb M3MepeHun. PewnTs
3Ty npo6aeMy noMoratT NpaBuibHO
BblOpaHHbIe NPUHAANEXHOCTUN Ans
TecTupoBaHus. HenpaBunbHbIN
BbI6GOP NPUHAANEKHOCTEN NPUBOAUT
K 0c/labfieHunto curHana B nsmepm-
TeJIbHOM Lenwu, B pe3ynbTaTte Yyero ee
COCTaB W HAaCTPOWKa cTaHoBATCS bone
CNOXHbIMW, @ BO3MOXHOCTU MO BbINOJI-
HEHWIO U3MEPEHU OFpaHMYMBALOTCS.
MpaBunbHO BbIGPAB NPUHAANEKHOCTH
COOTBETCTBYHOLLEFO KaYecTBa, Bbl
CMOXKeTe NOBbICUTb 3GDEKTUBHOCTb

M CTENeHb aBTOMAaTM3aLUN CUCTEMbI
TecTupoBaHus. HapgexxHas u ontumMun-
3MpOBaHHas Mo COCTaBy U3MepUTENb-
Hasi cxeMa obecneynT MakCMManbHyo
To4HocTb CBY n3mepeHui.

PeweHune

YT06bI NPaBUIbLHO BbIOPATb NPUHAA-
JIEXXHOCTU A5 TECTUPOBaHUS, crepyeT
YeTKO 3HaTb, AJ15 PELUEeHNS KaKoW
334341 OHM ByayT MCNOJIb30BATLCS.
Huxke nepeuncneHsl Hanbonee yacto
MCMOJIb3yeMble NPUHAANEXKHOCTH U
OCHOBHbIe 06/1aCTU UX MPUMEHEHUS.

MpuHapNeXHoCTb A5 TECTUPOBAHUS:
3neKTpoMexaHU4ecKoe pene
MpumeHeHue:

MoBbllweHne 3PpPeKTUBHOCTN TECTUPO-
BaHMs B cxemax ¢ MapwpyTu3saumen
CUTHaJI0B 3/IEKTPOMEXaHUYECKUE pene
MO3BONSAOT BbINOSHATL HECKONbKO
n3MepeHni 6e3 N3MEHEHUS TOYKU
nopkato4eHuns. BoaMoxxHocTb npo-
BEPKU HECKONbKUX TECTUPYEMbIX
yctpoincTs (TY) ¢ noMoLLbo 04HOro
N3MepuTesibHOro Npuéopa unu BbINoJI-
HEHUS! HECKOJIbKMX TUMOB U3MEPEHUN
ons ogHoro TY no3BonsieT NoBbICUTb
NPOMNYCKHY CNOCOBHOCTb CUCTEMBI
TECTUPOBaHMUS.

Mpu BbIGOpE 3NIEKTPOMEXAHUYECKOTO
pene MHXeHepbl LOMKHbI:

- BHMMaTEeNbHO 03HAaKOMUTLCSA C ero
TexHuyeckuM onucaHunem. Ocoboe
BHMMaHue cnegyet obpalatb Ha
C/lI0Ba «TUMOBOE» UMW «rapaH-
TMpyeMoe» PSALOM CO 3HaYeHUeEM
napameTpa, KOTopble MOryT
yKasblBaTb Ha HEOBX0ANMOCTb

KonrtaktHoe
HaXxatme

N3ornyraa
NoBEpXHOCTb

[MoaBMXHbIN
KOHTaKT

6onee NoapobHOro N3y4yeHus aTon
XapaKTepPUCTUKN.

BbibnpaTtb HapjexHoe pene ¢
ONUTENTbHBIM CPOKOM CIyXKObl
(KOIMYECTBOM KOMMYTaUMOHHbIX
LUKI0B 6e3 yXyALleHUst 3Kcnya-
TALUMOHHbIX XapaKTEPUCTUK).
OnpenenuTb peasibHyH CTOMMOCTb
BJIAAEHWS pesie C y4eTOM YKasaH-
HOro cpoka cny»6bl. OTMETUM,

YTO 3aMeHa pese B cucTeMe
TECTUPOBAHMUSA MOXKET ObITb CBA3A-
Ha c 6onblMMK 3aTpaTamu. Mpu
BbIGOpe O[HOCTabUNIbHOMO pese
TaKXXe PEKOMEeHAYeTCs YUNTbIBaTb
3HepronoTpebneHue.

Bbi61paTh penie ¢ BO3SMOXKHOCTbIO
3ddeKTUBHOMO yaaneHuns sarpsasHe-
HUIN C NOBEPXHOCTEN KOHTAKTOB U,
CnepoBaTenbHO, C YMEHbLUEHHbIMU
BHOCUMbIMU noTepamu (puc. 1).

Hanpaene-
HUe aBuXKe-
HUA
KOHTaKTa

HenoaBWXXHbIN KOHTAKT

Puc. 1. B anektpomexaHuyeckoM pene Keysight ncnonb3syercs 3anateHToBaHHas
KOHCTPYKLMS C U30THYTbIM MOABUMHbBIM KOHTAKTOM, KOTOPbIN MPU 3aMblKaHWW TPETCS O
KPWUBOJIMHENHYIO MOBEPXHOCTb HEMOABUMXHOIO KOHTaKTa. 33 CYET 3TOr0 TPEHUSI KOHTAKTbI
camo3zauuLatoTcs. 3To obecneynBaeT CTabUNIbHOCTb BHOCUMbIX NOTEPb, COCTABAAOLWMNX
0,03 pb B TeueHue Bcero cpoka cnyx6bl pene Keysight, 4to rapaHTupyeT Bocnpov3Boam-

MOCTb pe3y/bTaToB U3MepeHuI.



MpuHaanexHocTb Ans TeCTUPOBAHMUS:
CTyneH4aTbIV aTTeHoaTop

MpumeHeHue:
ToyHoe ocnabneHve ypoBHSA cUrHana

PerynupyeMbliii cTyneH4aTbin aTTeHo-
aTop NO3BOMSIET TOYHO YCTaHaBIMBATb
YPOBEHb, HE BHOCSI HEJIMHEWNHbIX UCKa-
YKEHWIN B UCXOLHbIN curHan. B kavecTse
npvMepa paccMOTPMM UCNONIb30BaHME
BHELUHEro aTTeHaTopa 1 Hanpas-
JIEHHOrO OTBETBUTENS B 06bIYHOW
CXeMe TeCTUPOBAHUS YYBCTBUTESb-
HOCTM MOBMNbHOrO NpUeMHuKa. Tect
3aK/0YAETCS B USMEPEHMUMN MOLLHOCTMN
NPUHUMAEMOro pagMocurHana B
pexuMe peanbHoro BpeMeHu. B Takomn
CXEME MOXHO OZMH pas BbIMOSHUTb
KannbpoBKY MOLLHOCTU, Mocsie Yero
NoaaEePXKNBATbL OOMH U TOT XKe BbIX04-
HOWM YPOBEHb UCTOYHMKA. [Tpyn 3TOM
nosib30BaTesNto He HYXXHO byaeT pelaTtb
BOMPOCbI, CBA3aHHbIE C HECTAOUNBbHO-
CTbt0 U HENIMHENHOCTbI0. BMecTo aToro
OH BygeT nony4yaTb TOYHbIA U Kannbpo-
BaHHbIV 0CNabNeHHbIV CUTHa.

AHanusartop cnekTpa

o

an/IHa)J,J'Ie)KHOCTb Ana TeCTUpoBaHUA:
OrpaHVI‘-IVITEJ'Ib MOLLHOCTH

MpumeHeHue:
3awmuTa MHBeCTML MM

OrpaHuynUTeNy MOLLHOCTM C PyHKLMEN
nofaBlIeHUs 3NEKTPOCTATUYECKUX
pa3psiLoB NoBbILWAKT 3PPEKTUBHOCTL
WHBECTULMIA B CUCTEMY TECTUPOBAHUSA
33 CYEeT NPeAoTBPALLEHNS BbICOKUX
3aTpaT Ha PEMOHT M 3HAYUTENIbHOO
COKpaLLEHNUs NPOCTOEB, BbI3BAHHbIX
HEWCNPABHOCTbIO UM BbIXOLOM U3
CTPOSi HEMPABWUJILHO UCMOJIb3YEMBIX
npMBOPOB UM KOMMOHEHTOB (puc. 2).
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Puc. 2. TunnyHoe ncnonb3oBaHne orpaHUUYUTENss MOLWHOCTY Ans 3awmTel BY npubopa.
Bxon aHanu3aTopa CnekTpa 3aluMLLeH oT HenpeaHaMepeHHoN neperpysKu Npu nocTynnie-

HWUN CUTHANI0B BbICOKOIO YPOBHA OT dHTEHHbI.

MpuHaoNeXHoCTb ANs TEeCTUPOBAHUS:
AKTVBHBIV BY npo6HuK

[MpuMeHeHue:

OnTMMmM3aumsa npoekTupoBaHus BY
cxeM AKTUBHbIV anddepeHumanbHbin
BY npobHuk no3BonseT pazpaboTum-
KaM ONTUMMU3MPOBaTb U UCMIPaBNATb
npoeKkTupyemMble cxeMbl. C nomoLLblo
3TOro NPoBHMKA MOXXHO U3MEpPSTb
rapMOHWKW, YPOBHU MOLLHOCTH,
4acToTy M MOAYNALMIO CUTHANOB B
npouecce NPOEKTUPOBAHMUS CXEM,
YTO6bl HAXOAUTb HEMCNPABHbIE UK

MOLLHOCTU
Mepepatowwas MpuemHas

leHepartop aHTeHHa aHTeHHa

curHanos - .v j\/\/ v’““““". )
] 1 Al ——
i Moayns ! ! Mogyne | ’\\I_____I
| TPaHcvBepa | 1 TpaHcuBepa |
| PR R | N ——

npo6nemMHbie yyactku (puc. 3). Mpwu
MCMNOJIb30BaHMMN aHaIM3aTopoB
CUTHaJIOB WJIM CMEKTPa C LWMPOKMM
OMHAaMUYECKUM OMana3oHoM, BbICO-
Kasi YyBCTBUTENIbHOCTbL MPOBHMKA,
OT/INYAIOLLErOCS MasbiMU BHOCUMbIMU
NCKaXXeHUAMMU, MO3BOJSISET 06HAPYXN-
BaTb CUrHasbl 04eHb HU3KOIO YPOBHS.
MpoBHMK TaK»e MOXHO UCMO0SIb30BaTb
C aHaNM3aTopPOM UCTOYHUKOB CUMHa-
110B ON19 n3MepeHusa $a3oBoro Wwyma
N O)KUTTEPa CUHXPOCUIHana npu
NPOEKTUPOBAHNM BbICOKOCKOPOCTHbIX
wupokononocHbix NC.

MopkntoueHne K Moaynto TpaHcuBepa
L5l UBMEPEHWUS YPOBHS

Puc. 3. AkTuBHbIN AnddepeHumanbHbin BY npo6HUK MOXHO MCNONb30BaTb As NOUCKa
HeucnpaBHocTen B BY n CBY cxemax. Takoe pelueHne No3BosisieT NOBbICUTb TOYHOCTb
VU3MEPEHMI 33 CHET YBENIMYEHWS AMHAMUYECKOro AManasoHa npubopa.

AKTVBHbIe AnddepeHLmanbHble NPOOHNKMY,
NOAKJIYEHHbIE K aHann3aTopy CUrHanos



MprHaaNeXKHOCTb AS1F TeCTUPOBAHUS:
BY petekTop

MpumeHeHwue:
MN3mepeHune MoLLHOCTH

BY peTtekTop — naeanbHbI UHCTPYMEHT
LN U3MepeHns MolHocTU. B kayecTee
npuMepa paccMoTpuM BJI0K-CXEMY
N3MEPEHNS MOLLHOCTU, MOKa3aHHYI Ha
puc. 4. lna namMepeHus abconoTHoM
MOLLHOCTW CTPOUTCS NepeaaToyHas
XapaKTepUCTMKA AETEKTOpPA C
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UCMOJIb30BaHNEM AATUMKA MOLLHOCTH,
M3MepUTESIst MOLLHOCTU U NPELU3N0oH-
HOrO UCTOYHMKA OMOPHOr0 CUrHasa.
[leTeKTop COeAMHEH C UCTOUHMKOM,
4acToTa U YPOBEHb BbIXOAHOIO CUrHaNa
KOTOPOro U3MeHsoTCS B NpeacTaBns-
IOLLMX MHTEepPEeC AuanasoHax. BeixogHoe
HanpsXKeHue geTeKTopa nMepsieTcs

u peructpupyetcs. Ha ocHose n3me-
PEHHbIX 3HaYeHMWI CTPOMTCA KpuBas
3aBUCHMOCTU BbIXOLHOMO HaMPSXKEHUS
OT BXOAHOr0. 3Ta KpUBasi UCMONb3yeTCs
[ONS BbIYUCIIEHNS MOLLHOCTH.
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M3mepsembinn BY curnan -

[eTtekTop

Ycunutenb
I\ MynbTumeTp /
MN3MepuTenbHbIn
npeobpa3oBaTesib
Bbixon,
MocT. ToKa

Puc. 4. TpocTas 610K-cxeMa n3MepeHusi MoLHoCTH. MpeasioXKeHHbI METOA U3MepeHus
MOLLHOCTM MOXeT ObITb TaKXKe UCMNONb30BaH 3a NpefenaMu KBagpaTuyHon obnactu
XapaKTEePUCTUKN AETEKTOPa, MOCKObKY U3MEHEeHWs 3TOW XapaKTePUCTUKM NOBTOPSIOTCS
W MPOrHO3UPYOTCS ANS AETEKTOPHbIX AMOA0B Kaxaoro Tuna. KoMneHcaums nobbix
HeJIMHENHOCTEN BbINOJIHAETCS MOJ yNpaBieHUneM KOMMboTepa.

OcHoBHble pe3ynbTaThbl

MpuUMeHeHne HU3KOKAYeCTBEHHbIX

BY 1 CBY npuHapgnexHocten gns
TECTUPOBAHUS MPUBOLAUT K CHUMXKEHUIO
3pDEKTUBHOCTM U HALEXKHOCTH
N3MepuTenbHbiX cucteM. MpaBunbHO
BblOpaB NPUHALANIEXHOCTH, Bbl CMOXKE-
Te ONTUMU3MPOBATb U3MEpPUTENbHYIO
CUCTEMY Y MMHUMWU3MPOBATb NOrpeLU-
HOCTb U3MepeHus. Micnonb3oBaHue
BbICOKOKAYeCTBEHHbIX MPUHAAJIEXHO-
CTeln Takxxe obecneynT 3aLLnUTy NUHBE-
CTULMI B ,OPOr0e KOHTPOJIbHO-U3Me-
puTenbHoe o6opyaoeaHue. Moatomy
TaKue NPUHALANIEKHOCTU cleayeT
MoKynaTb Y HAaAEXHOro 1 NPOBEPEH-
Horo nocTaBLyMKa. MpUHaaNexHocTH

LOJIKHbI ObITb HE TOJIBKO J0JIFOBEY-
HbIMU, OHM TaKXKe LOJKHbI TpeboBaTb
MUHMMaNbHOro TeXHUYECKOro
06CNyXKNBAHUS B TEYEHWE BCEro
CcpoKa cny6bl. MpuHagnexHocTv ans
TECTUPOBaHUS clieflyeT BblOUpaTh B
COOTBETCTBMU C UX NSIAHUPYEMbIMU
npuMeHeHuneM. Cnegys aTum
peKoMeHZaUMAM, MHXXeHepbl MoryT
YyNpPOCTUTb U3MEPUTESbHbIE CXEMbI U
3¢pDEKTMBHO MCMONb30BATb BO3MOXK-
HOCTW KOHTPOJIbHO-U3MEPUTESIBHOTO
060pyAoBaHNS Ost LOCTUXKEHUS MaK-
CMMasNibHO KayeCTBEHHbIX Pe3ynbTaToB
N3MEpEeHUN.



05 | Keysight | 06ecneyeHune BbicOKOTOUHbIX CBY 3MepeHuii C NOMOLLbI0 NPaBUIbHO BbIGPaHHbIX MPUHAANEKHOCTEN AN TECTUPOBAHNUS - PEKOMEHAALUN N0 NPUMEHEHUIO

PassuBaeMcs c 1939 ropa Poccuiickoe otaeneHue
Keysight Technologies

YHWKanbHoe coYeTaHne Hawmx NpMbopos, NporpaMMHOro obecneyeHuns, ycayr,
3HaHWU U OMbITA HALLUX MHXKEHEPOB NMOMOXET BaM BOMJIOTUTb B XXU3Hb HOBbIE UAEW.
Mbl OTKpbIBaeM ABEpY B MUpP TeXHOJIOrMIA ByayLiero.

O1 Hewlett-Packard n Agilent k Keysight.

115054, MockBa, KocMogaMuaHckas Hab.,
52,cTp. 3

Ten.: +7 (495) 7973954

8800500 9286 (3BOHOK Mo Poccum
6ecnnaTHbIi)

dakc: +7 (495) 7973902
e-mail: tmo_russia@keysight.com

www.keysight.ru

CepBucHbIn LleHTp
Keysight Technologies B Poccun

115054, MockBa, KocMogaMunaHckas Hab,

52,
myKeysight =~ myKeysight cp. 3
www.keysight.comfind/mykeysight Ten.: +7 (495) 7973930
MNMepcoHanunsunpoBaHHasa noab6opKa TONbKO HYXHOW BaM MHbOpMaL UK. dakc: +7 (495) 7973901

http/Awww.keysight.comfindemt_product_registration e-mail: tmo_russia@keysight.com

3aperucTpupoBaB cBoM NpuUBOPBI, Bbl NOy4MTE AOCTYN K UHbOPMaLUKM O
COCTOSIHUW rapaHTMM 1 YBEAOMJIEHUSIM O BbIXOAE HOBbIX Ny6AMKaLui no
npubopam.

(BP-16-10-14)

KEYSIGHT SERVICES  Ycnyru LICM Keysight

Accelerate Technology Adoption. . . .
Lower costs. AP www.keysight.comAind/service

LleHTp cepBuca n metponorun Keysight roto npeanoxxuTte Bam CBOK MOMOLLb Ha
060N CTagmm aKcnayaTauum CpeacTs U3MEPEHUIA — OT NIAHMPOBAHWUS U NPUOG-
peTeHus HOBbIX NPMBOPOB A0 MofAepHU3auun yctapesLuero obopyaosaHus. LLn-

pokuit cnekTp ycnyr LICM Keysight BkntoyaeT ycnyru no nosepke u kanubposke Keysight Technologies, Inc.

CW, peMoHTY npnbopoB 1 MoaepHM3aLmMmn ycTapesLuero o60pyAoBaHus, peLleHns CeptudnunposarHo DEKRA Ha cooTBeTCcTBUE
NSt ynpaBieHusi NapkoM nNpubopoBs, KOHCANTUHT, 06y4eHNe U MHOroe ApYroe, 4To ctaHpapty IS0 9001:2015

MOMOJET BaM MOBbICUTb KAa4eCcTBO BaLLMX pa3paboToK U CHU3UTL 3aTpaThl. CucteMa ynpaBneHUs KauyecTBoM

MnaHbl TexHUYeckon nopoepxku Keysight
www.keysight.comAind/AssurancePlans

ASSURANCE PLANS LICM Keysight npepnaraet pasHoo6pa3Hble NaaHbl TEXHUYECKOW NOAAEPHKKM,
KOTOpble rapaHTUpYIoT, YTo BaLle o6opynoBaHue 6yaeT paboTaTth B
COOTBETCTBUM C 3asiB/IEHHOM Npou3BoauTeNeM cneunbukaunen, a Bol byaete
yBepeHbl B TOYHOCTU CBOMX U3MEpPeHUH.
Toproeble napTHepbl Keysight
www.keysight.comAind/channelpartners
MonyunTe nyyiee U3 ABYX MUPOB: FNy6okue NpopeccnoHasbHble 3HaHWS B
061acTV N3MEPEHUI U LUMPOKUIA aCCOPTUMEHT pelleHnin koMnanumn Keysight B
coyeTaHMm ¢ yaobcTBamMu, NpefocTaBaseMbiMU TOProBbIMU MapTHEPAMU.

www.keysight.comfind/mtacatalog
www.keysight.com/find/ad

NHdpopMaLyms MOXKeT bbiTb M3MeHeHa 6e3

KEYSIGHT LIS ol
© Keysight Technologies, 2017
TECHNOLOGIES Published in USA, December 01, 2017
5991-2053RURU
www.keysight.com



