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Cepsuc 1 TexHuyeckas nogaepxka ot Agilent Technologies B Poccun

Komnanus Agilent npegnaraeT LWMpoKuiA cnekTp ycryr no 06CAyXMBaHM0 3MEPUTENBHOTO 0B0PYA0BaHMS:
*  PeMOHT (rapaHTWiHbIi 1 NOCME rapaHTum)
»  Pacwwpenve rapantum (Ha 3 u 5 ner)
»  [lorosop Ha cepBuCHOe 0bcnyxuBaHue
+  Kanubposka
* T[losepka
*  WHcTannaums
*  MogepHusauus

O ycnym MoryT 6bITb NproBpeTeHbl kak BMECTE C 3aka3oM Npubopa, Tak U OTAENbHO NOCTe ero MOKYMKK (3a UCKIYEHNEM
PacimpeHus apaHTm, koTopas MOXeT ObiTb NpuobpeTeHa TONMbKO BMECTE C Npubopom).

CepBucHbIN LeHTp Agilent

OdmumanbHoe oTkpbiTue CepsucHoro LieHTpa Agilent B Mockee coctosinock B 2007 rogy. OH SIBNISieTCS COCTABHON YaCTblo MUPOBOM
cuctembl Agilent no TexHu4eckoMy 06CTyKMBAHMIO KOHTPONBHO-M3MEPUTENBHOMO 0BOpYA0BaHKS.

Keanucpukayus u koMnemeHmHocmb nepcoHana U mexHUYeckoe OCHaujeHue CepBUCHOTo LieHTpa Agilent SBNSOTCS peluaiowlm
(haKTOpOM ycrexa koMnaHu1 Ha MMPOBOM phbiHKe 1 B Poccum.

TecHoe 83aumodelicmeue ¢ Mmupogoli cucmemoli cepsuca Agilent no3BonseT NPOBOANUTL PEryNsipHOE 0ByYEHME MHKEHEPOB Ha
3aBOJax W CEPBUCHbIX LiEHTPaX KOMMaHWM N0 BCEMY MUPY, HanpsIMyio Nony4aTb HEOOXOAUMYHO TEXHUHECKYIO KOHCYMbTaLMI0 OT
pa3paboTunkoB NpUbopoB.

CepsucHsIil yeHmp Agilent e Mockee ocHaujeH caMbiM CO8peMeHHbIM 060pyd08aHUEM ANsi NPOBEAEHWUS Pa3HbIX BULOB
TEXHUYECKOro 06CIyKuUBaHMS, B TOM YACTE PEMOHTA, KannBpoBKM 1 NOBEPKN 060PYA0BaHNS, C BO3MOXHOCTbIO BblAauu AeTanbHbIX
OTYETOB.

[ns pemoHTa 060OpyAOBaHUS UCNO/L3YHMCS MOJbKO OpU2UHalbHbIE 3anacHble Yacmu u komniekmyrowue. /IMeeTcs JIoKanbHbIU
cknad 3anacHbIx yacmell.

Bbicokuin ypoBeHb kayecTaa ycnyr no3sonun komnanum Agilent nonyunts siuyeHsuto Ha MOBEPKY cucmem usmepeHusi do 40 My,
koTopas 6ygeT pacumpsaTbes Mo YacToTe M MogensHoMy psay obopynosaHus Agilent, npogasaemoro B Poccuu.

Haubonee BocTpeboBaHHbIe cepBuUcHbIe yenyru oT Agilent:

>  PACILUNPEHUE TAPAHTUN

BkrtoyaeTcs Kak cepBMcHas onuus npu Nokynke BMecTe ¢ obopynosanuem. Ee LeHa dukcupyeTcs Ha BeCb Cpok AencTaus (3 unn 5 ner),
YTO CyLLECTBEHHO 9KOHOMUT BIOKET U COKpaLLaeT BpeMs Ha MpoLEeLypbl COracoBaHWs NpW KaXkaoM CEPBMCHOM criyyae. PaboTbl
npoBoAsATCs ObICTPO Gnarogaps HaMMUMI0 NOKANBHOTO CKNada 3anacHbIX YacTelt U BCeX He0BX0ANMbIX CPEACTB ANs NPOBEAEHNS
kannbpoBky 1 noBepku 06opyaoBaHUs. 3TO NO3BONSET COKPATUTL BPEMS NPOCTOS 060pYA0BaHNS NONb30BATENS 40 MUHUMYMA.

> [JOroBOP HA CEPBUCHOE OBCITYXWBAHUE

MpeanaraeTcs Ans CepBUCHOTO 0BCHYXMBaHNS Pa3NIMYHOrO TUNa 060PYA0BaHMS B MOGOM KONMYECTBE, rapaHTUiHbIE CPOKM KOTOPOTO
3aKOHYMIUCb, UMK 3aKa3uuKy TpebyITCs JONONHUTENbHBIE CEPBUCHBIE YCIYT WM YCIIOBUS UX NPeAOCTaBNEHMS, He BOLEALNE B
CTaHAapTHYI0 rapaHTuio. B oroBop MOryT BbiTh BKMKOUYEHbI NtOBbIE YTy, NPefoCTaBNSEMbIE CEPBUCHBIM LEEHTPOM.

3akrioyeH1e JOroBopa Ha CeparCcHOe 06CTyMBaHWe NO3BOMSIET MNaHMPOBaTh HEOGX0AMMBIN 3anac 3anyacTeil Ha CKraae U CoCTaBNsATb
KaneHgapHble NNnaHbl NpoBeaeHMs paboT (No noBepke 1 KanuMGPOBKe), YTO CyLLIECTBEHHO COKpaLLAeT BpeMs MpoCTos 060pYy0BaHHS.
MpeameT 1 ycnoBus Aorosopa onpeaensTcs MHAMBUAYaNbHO, UCXOAS 13 NOTpeGHOCTEN Kaxaoro 3akasuuka.

> [1OBEPKA
MpeanararoTcs ycnyri Mo NpoBeaeHNio NepeuYyHoil U nepuoduY4ecKoll NOBEPKU.

Mpenmywectsamu Mosepku ot Agilent aBnstotca:

o [epBuyHas noBepka BMECTE C MOKYMKOM HOBOTO 060PYAOBaHMS UMK MOCTIe PEMOHTA
lNepuogmnyeckas nosepka
CocraBneHue rpadukos nosepku (npu nokynke MnaHos Mosepku Ha 3 1 5 ner)
WHopmmpoBaHme 3aka3umka o NpUORMKEHNM CPOKa OKOHYAHWS! AEACTBMS NOBEPKM
CornacoBaHue HOBbIX CPOKOB NPOBELEHMS NOBEPOK
CkopocTb NpoBeAeHNs MoBEpPKY (B cpegHeM 5 pabounx aHen)

O O O O O

MoBepka NprbOPOB NPOBOANTCS B CTPOrOM COOTBETCTBUM C YCTAHOBIIEHHBIMM METOAMKAMM NOBEPKM.
[ins npnBopos, NpoLLeaLWmMX yeneLHo NpoLeaypy NOBEPK, BbINUCLIBAETCA cepmugbuKam ycmaHoeieHHo20 06pasya.



> KAIIUBPOBKA

Ob6opynosaHue Agilent 0bnagaeT BbICOKOTOUHBIMU U CTaBUIbHBIMW XapakTepucTukamu. [1ns nogaepxaqust CTabunbHbIX nokasatenen
M3MepeHMIn 3aBOA-NPOU3BOANTENb PEKOMEHAYET C ONPeAEeneHHON perynapHOCTbH NPOBOANTL KannbpoBKy 060pyaOBaHNS COTacHo Tuny
npubopa. HTepeanel Mexay kanubpoBkami MOTYT YBENUYMBATLCS, ECMIM CTATUCTUKA M3MEPEHWI 3@ ANUTENbHbIA NPOMEXYTOK BPEMEHH
noka3sbIBaeT CTabunbHble U3mMepeHus npubopa.

Kannbposka B CepaucHom LieHTpe Agilent npoBoanTcs cornacHo TpeboBaHUAM TEXHUYECKON AOKYMEHTaLMN 3aBoga-M3rotosutens. B
Cnyyae OTKMOHEHUS U3MEPEHMI OT HOPMbI NPK MPOBEAEHNUN KannBpoBky cepaucHas cryxba Agilent npoBoanT nx HacTpolky 6ecnnaTHo
(3a ncknoyeHnem cryyaes, TPebyHOLLMX NPOBEAEHNS PEMOHTA).

Mo pesynbTaTam kanubpoBky BbldaeTcs cepTudukaT cTaHaapTa Agilent v NonHbIA NPOTOKON pe3yNbTaToB M3MEPEHWIA.

CepaucHbIit LeHTp Agilent npegnaraet cnegytolyne Buabl kanubposok:
e  CraHpapTHas 3aBofckas kanubposka Agilent — nonHas kannbposka npnbopa cornacHo cneuudukalmmn 1 CTaHgapTam kavecTsa
Agilent
e  Kanubposka no cneumancHbIM TpeboBaHUAM 3aKkasumka

MyHkTb! «[Mprema n Bbigaum» obopynoBanus Agilent

[ns yaobcTBa NpoBeAeHNst CEpBUCHBIX YCIYT B yaaneHHbIx pervoHax Poccun komnanus Agilent paspabotana nporpammy «[pueMHbIx
NyHKTOB» 0060pyA0BaHMs ToproBoi Mapku Agilent ansi 3aka3umkoB, Ybi 0cbrChl pacrnonoxeHsl 3a npegenam Mocksbl 1 MockoBCKOiA
obnactu. B Takue «MyHKTbI» 3aKka3umky MOTyT caaTb 00opygoBaHme, TpebytoLyee CepBUCHOr0 0OCMYXNBaHMS, U TaM Xe NOMy4UTb
obpatHo yxe obcnyxeHHoe 060pyaoBaHMeE.

Anpeca Takux NyHKTOB MOXHO y3HaTb Ha oduumansHom caiTe komnanum Agilent unn B CepeucHom Lientpe Agilent 8 Mockse.

HocTynHocTb K MHthopmaumum no uHtepHet 24x7 “Infoline”

WUHdopmaumoHHas cuctema INFOLINE
Komnanus Agilent npefoctaBnsieT CBOMM 3aKkasynkaM LUIMPOKMIA CNEKTP MHEOPMaLMK 1 CEPBUCOB Yepe3 MHA(OPMALIMOHHYIO cucTeMy
“Infoline”, koTOpas ycnewHo NpoLLna NonHyto Nokanuaauuio Ha pycckui a3bik B 2011 rogy (http://www.agilent.com/find/service).

Bbl MoxeTe nerko u yaobHo:
*  [Iposepums eapaHmuliHbie ycrnogus u cpoku 055 8awe20 06opydogaHusi
*  Ckayamb cepmucbukambi no Kanubposke
*  Y3Hamb Gamy OKOHYaHUs mexHudeckol noddepxku (end of support)
* W mHozoe dpyeoe ...

«3anpoc-3asBka» Ha CepBUCHOE 0bcnyxmnBaHue

[ns cepaucHoro obenyxusannsa npubopos B CepaucHom LieHTpe Agilent B Mockse Heobxoaumo nogatb 3asBky:
e [lnbo no TenedoHy +7 (495) 797-39-30 (c 09:00 go 18:00, kpome cy660TLI U BOCKPECEHBS);
e 6o no anekTpoHHOM nouTe: tmo-russia@agilent.com.

KoHTakTHas nHdopmaums CepsucHoro LieHTpa Agilent B Poccum

Adpec:

KocmogamuaHckas Hab. 52, ctpoeHme 1

r. Mocksa, 115054, Poccus

TeneghoH: +7 (495) 797-39-30

9n.adpec: tmo_russia@agilent.com

Yacbi pabombi: ¢ 09:00 go 18:00 (kpome cy660TbI, BOCKPECEHBA U NPa3AHNYHBIX SHEI)


http://www.agilent.com/find/service
mailto:tmo-russia@agilent.com
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Kaxnoe HOBOE U3iaHHe

HHCTDY KUHH ABASETCA
HOJNHOCTBIO IEPECMOTPEHHBIM H
HCTPAaBICHHBIM BaDHAHTOM
npensiay wero. [Takers: ¢
MCIPaBIECHHAMH, BBIITY CKaeMBble
B IPOMENKYTKAX MEXIY
H3aHUAMH, MOTY T COEPXKATh
JIOTIOAHHUTENBHY 10 HHDOPMALIHIO
H CTpaHMLBb! JU15 3aMEHBI B

Teky el HHCTpY KUMH. JlaTa, yka-
3aHHad Ha HacTosLIEeH CTpaHHIE,
H3MEHAETCA TOJBKO MPH BbIXOJE
HOBOTO U3J[aHH1 HHCTPY KLIHH.

Yaocropepenne

HacroaumM komnanua Hewlett-
Packard (HP) y noctoBepser, uto
JIAHHOE M3JIE/IUE HA MOMEHT
OTrpy3KH ¢ 3aBofia

Y I0BRETBOPSET oIty 61HKO-
BAHHBIM ‘Ha HEM0 TEXHHYECKHM
XapaKTEPHCTHKAM.
JononuutensHo HP

Y IOCTOBEPSET, YTO KaMHOPOB-
OYHb1E H3MEPEHHSA, MOTY T GbITh
noBepeHs! 06pa3LOBbIMH
CpefCTBAMH H3MEPEHHI C
pasMepoM EIHHHLIB],

0Ty YEHHBIM OT ITAJIOHOB AMep-
MKAHCKOTO HAUHMOHANEHOTO
HHCTHTYTA CTAaHAAPTOB H
TexHonoruM (6sBiero Hauuo-
HansHOTO GIOPO CTAHAAPTOR), B
Toli cTeneHH, koTopas obecneyn-
BaeTcd NMOBEPOYHOH
anmapary poH 3Toii opraHu3aum1
W ADYTHX MEXIY HApOJHBIX
opraHuzaumi Mo CTaHJapTH-
3allHH.

I'apaHTHA H3TOTOBHTEJIA

HP rapaHTHpYeT, YTO JaHHOE
H3genHe NMpH oOHapyXeHHH B
HeM JedeKTOB B MaTepuanax u
KaYeCTBE M3TOTOBJICHHA
MOJUTEXHT PEMOHTY HITH
3aMeHe B TeUEHHe 3-NIeTHEro
MEpPHOAA, HCUHCIIEMOTO C
JIaTh! €ro oTrpy3ku. Cpok
JiefiCTBUA M YCIOBUA FapaHTHH
JUIS JAHHOTO H3MEIHI MOTYT
OBITh M3MEHEHBI, €CITH OH
HHTErpUPOBaH (CTAHOBUTCS
4acTeIO) Apyrux usnenuit HP.
B Teuenue rapanTHitHoro
‘cpoxa HP nuGo peMonTHpYET,
Au00 3aMEHNET OKA3aBIIHECS
HENCHPaBHBIMH H3ENHA 110
CBOEMY YCMOTPEHHIO.

T'apanTHitHOe 06c/IyKMBaHHe

Jlna rapaHTHRHOTO 06CITY XKH-
BAHHA HJIH PeMOHTA IaHHOE
H3JIENTHE HAJUIEIKHT OTIIPABUTH B
CEPBHCHBIH LUEHTD, Y Ka3aHHbIH
komnauuei HP. Tpancnoprheie
pacxofbi 3a OTNPAaBISEMBIE B
agpec HP npeasapHrensHo
ONJaYHBAIOTCS NOKY MaTeNeM, a
TPAHCMOPTHBIE PACXOMBI 32
BO3BpaliaeMBble MOKY NaTEo
W3JleNTHs OMJIAYHBAOTCA KO-
mnanueil HP. Ecim n3nenus
oTnpasnsioTca B anpec HP u3-3a
rPaHKLB], TO NOKYaTesb OMIaYH-
BAeT BCE TPAHCIOPTHbIE
pacxofbl, MOWINHEI 1 HAJIOTH.

OrpanuteHne rapaHTHH

‘Yka3aHHad BbllIE rapaHTHA He
pacnpocTpaHseTca Ha JedeKTsl,
KOTOPbIE BO3HHKAIOT H3-33
HENpaBHJIBHOTO HIN HEHAUIE-
Kaiero 06cI Ty >XKHBaHHS N3Nenns
MoKy ITaTeJieM, H3-3a
NIOCTABJIAEMBIX MOKY ITATENEM
H3AEAMA MM CPEICTB
COTIPSKEHHS, H3-32 HECAHKLI-
HOHHPOBAHHOH MoAH(HKALNH
HJIH HenpaBHJIBHOTO
NIPMMEHEHH, H3-3a SKILTY aTaliiy
BHE NPEAEIIOB XapaKTEPHCTHK
OKpY>KaloleH Cpenbl, yKa3aHHBIX
JUNS M3IENTHA, WM HeTIpaBUIIbHOM
MOAroTOBKH pabovero Mecra,
HIIH NOUIEPXKAHHS €ro B HEHal -
exalleM COCTOSHHH.
OTBETCTBEHHOCTb 33 IIPOEKTHPO-
BaHHE WM PeaTH3alHIO II0OBIX
cXeM B IAHHOM M31ETHH
MOJHOCTBIO JIOXKHUTCS HA MOKY-
natens. HP He rapanTHpyer
CXEMHBIX peasiM3aLHii oKy -
naTens WX Hapy IEeHHs
paboTocIOCOGHOCTH CBOMX
n3peNnui, BO3HHKAIOIMX H3-3a
cxeM noxy narens. Kpome Toro
HP He rapanTHpyeT peMOHTa
NIOGBIX NOBPEXAEHHH, KOTOpEIE
BO3HHMKAIOT H3-32 CXEMBI IIOKY-
narejs, WM JitoGbx aepexTos,
KOTOPEIE BO3HHKAIOT H3-32
NOCTaBNIAEMBIX MOKY NaTeNeM
H3JIENHA.

He nexmapHpyercs H He
NoJPa3yMeBaeTcA HHKaKHX
HHBIX rapanTHii. B yacTHocTH
HP ne npu3naer noapasyme-
BaeMbIX TApaHTRI N0
NPHTOXHOCTH JJIA NPOAAXKH H
rO/THOCTH H3EJIHA IS KAKOH-
TO KOHKPETHOH uejn.

DKCKIIO3HBHBIE CPEACTBA
npaBoBoH 3aIHTLI

Cpencrsa NpaBoBoii 3alLHTh,
npeaycMaTpHBacMeIe
HACTOALINM JOKY MEHTOM,
ABJISHOTCA IKCKIIFO3UBHBIMH
CPEACTBAMH NPABOBOH 3aUTHL
camoro noxynartens. HP ve
HECET HHKAKOMH OTBETCTBEHHOCTH
3a JIIoOble PAMBIE, KOCBEHHBIE,
CJTy YaiHHBIE HIH

T0C/e[ICTBEHHBIE TI0BPEXACHHS,
0GOCHOBBIBaEMEBIE KOHTPAKTOM,
JIETUKTOM HJIH JIIOOBIMH MHBIMH
TpaBOBBIMH HOPMaMH.

YBenomieHHe

Hundopmarun, conepxainascs
B HaCTOAIIEM JOKYMEHTE,
MOXET OBITE H3MEHEHa 0e3
YBEIOMJICHHA.

HP ne paer HHKaKHx
rapanTHi# OTHOCHTEJIbHO
HACTOSIILIET0 MATEPHAIA, B TOM
YHCJIE OAPAZYMEBAaEMBIX
rapaHTHii, HO He OrPaHAYH-
Basich TOJALKO HMH, N0
TIPHIOAHOCTH €ro JJIA NPOJaKH
H FOHOCTH A5 KaKkoif-To xo-
HKPeTHOI LejIH.

HP He HeceT HHKaKoii
OTBETCTBEHHOCTH 3a
cofepxKaulnecs 3Aech OHOKH
HJIH 32 CJTy YaiHble MM
TOCJIeICTBEHHbIE IOBPEXACHHUS B
CBA3M C MPEAOCTABJICHHEM,
HCIIOJIHEHHEM HIIH
HCTIONb30BAHHEM HAaCTOSLIETO
Mmarepuaia. Hukakas yacts
HACTOSLIETO IOKy MEHTa HE
MOXeT OBITb CKOITHpOBaHa ¢$o-
TOCTIOCOG0M, BOCTIPOH3BEicHA
WM TlepeBeieHa Ha APY ol A3bIK
6e3 mpeBapUTENHLHOTO
NMUChMEHHOTo paspetieHns HP.

OrpaunveHdn B npaBax

Hcnons3oBaHne, KOMHpOBaHHE
HIH pasriallieHHe
npasuTenscTBoM CIIIA
MOJUIEXXUT OrPAHHYEHHAM, KaK
3TO M3JI0KEHO B oANaparpade
(c)(1)(ii) myHkTa "IIpaBa Ha
TEXHHYECKHE JAHHBIE H
KOMITBIOTEPHOE NIPOrpaMMHOE
obecnieueHHe" B IOKYMEHTE
DFARS 252.227-7013. TIpasa
HEBOEHHEIX MHHHCTEPCTB H
BEJIOMCTB PETY THPYI0TCS B
cootsercTBHH ¢ FAR 52.227-
19(cX1,2).

Hewlett-Packard Company
3000 Hanover Street

Palo Alto, California 94304

Hudopmanus no TeBapHbIM
3HAKAM
Microsofi® u Windows™

ABJIAIOTCA TOBAPHBIMH 3HAKAMH
¢$hupmb Microsoft Corporation.

Texnuka 6e30NMACHOCTH

He nomyckaetcs 3aMeHa
KOMIIOHEHTOB H
YCTaHOBOYHBIX DJIEMEHTOB HITH
BBITIOJIHEHHE JTIOOBIX
HeCaHKLHOHHUPOBAHHBIX
H3MEHEHUH B M3IETHN.
Bosppawars u3genue B

MpeICTABUTENLCTBO 10
TOpProejie ¥ 06CITyKHBaHHIO
komnanuu HP ¢ uensio ero
o6CITy)KUBaHHA W peMOHTA
HAJUIEXHT NpH 06A3aTenbHOM
COXPaHEHHH €ro CBOHCTB,
TNpey CMOTPEHHBIX MPaBHIAMH
TEXHUKY 0E30MaCHOCTH.

Ycnosuple 0603HAYEHHA MO
TexHHKe GezomacHocTH

MpenynpexneHue

Obpaiaer BHUMaHue
NONb30BATENA Ha MPOLERypY,
METOJI MJIH COCTOAHHE, KOTOPBIE
MOTYT BBI3BATh TENECHbIE
TIOBPEXAEHHS HIIH CMEPTENbHbIH
HCXOA.

BHumaHnue

Ob6paiaer BHUMaHKe
noJis30Barels Ha npoueaypy,
METOA MY COCTOAHME, KOTODBIE
MOTYT BbI3BATh MIOBPEXAEHHE all-
mapaTy pel HIH
HEBOCCTAHOBHMY 10 TIOTEPIO
JIaHHBIX.

YcnoeHoe 0603HaYEHHE
3a3eMJICHHS.

YcnosHoe o603HaueHHe
3a3eMJICHHS Ha 1acCH,

L

Hanomunanue nons3onaremo oG-
PaTHTHCA K HHCTPY KUMH JUIA

03HAKOMJIEHHA ¢ MH(OpMauHei
06 0co6bIX peRy NpeXAeHNIX 1

AN

3HAKAX BHUMaHUA BO MabexaHue
TENECHBIX MOBPEXAECHHH W
MOBPEXAECHHS H3ICIHA.
Yka3biBaeT Ha BO3MOXHOCTD
NPUCY TCTBHA OMACHBIX
HanpsxeHHH.

(

Konossiii HoMep nHcTpykunu: 34401-XXXXX
Konosstit HoMep HHCTpykumM Ha MUkpodumax: 34401-XXXXX

Hspano: Hoa6pe 1997 Hipanue 1
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HP 34401A sBseTCA BHICOKONPOU3BOMUTENBHEIM 6 |/2-paspsaHbiM
MynsTUMeTPOM. KoMOUHaIms ero CBOHCTB Kak aBTOHOMHOTO JTaGOPaTOPHOTO
npubopa, Tak X CHCTEMHOTr0 pubopa JaeT B pacHopsiKeHHE NOJb30BaTels
YHUBEpPCAILHOE CPeJICTBO U1 YAOBIETBOPEHHs €ro HaCTOAMMX U Oy Xy IuX
noTpebGHOCTel B 001acTH W3MepeHHUHt HNIeKTPUIECKHX TapaMeTpoB.

* CBoiicTBa MYJIbTUMETPA KAK ABTOHOMHOI0 JIAGopaTopHOro npuéopa

e OTIHMYHO BUAUMBIHA BaKyyMHO - II0OPECLIEHTHBIH HHIMKATOP.
o BcTpoeHHBIE MaTeMaTHYECKHE OLIEPALHH.

» Pogpl paGoTsl 0 NIpOBEPKe HENPEPLIBHOCTH MMEKTPUIECKNX eI 1
HCTILITAHHAIO THOOB.

o PeXxuM aBTOMaTHIECKOTO yACpKUBaHUA ITI0OKa3aHUA Ha UHIAUKATOPE.

o JlopraTuBHBIi IpUOOp C KOHCTPYKLMEH AT 5KECTKMX YCIOBUH 3KCIUTyaTalllH H
C HECKOJNB3ALIUMH HOXKKAMH.

YHHBepcaJ'leble CHCTEMHbIE CBOHCTBA

o Hanmane n8yx unrepdeiicos: HP - IB (IEEE - 488) u RS-232.

o CrangapTtHele a3biku nporpamMupoBanud: SCPI, HP 3478 A u Fluke 8840.
o CkopocTh cHATHA NokazaHui 1o 1000 nokasaHuii 3a CeKyHAy .

o BHyTpeHHAA NamMATh U1 XpaHeHUA A0 512 noka3aHui.

o Kontpons no auamna3ony 3HaueHui ¢ GopMHpOBaHNEM CUIHAJIOB
T'onen/Heronex.

o JlononnuresnbHBIA nporpaMmHsli naket HP 348124 BenchLink/Meter Software
ona Microsofi® W indows™.

MynsTUMETp
HP 34401A

Page 1 (User’s Guide)



Opransl ynpaBieHus nepeJHel NaHean
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1 Knasuwwu pogos paboTbi N0 n3MepeHnam

2 Knasuwm mateMaTUyeckux onepauni

3 OpHokp. sanyck/ AeT. sanyck/ Knasumwa
yAep>XXaHUa NoKa3aHuA Ha UHAUKaTope

4 Knasuwa peructp/ MectHoe ynpaenexune

5 lNepeknoyarens BXOAHBIX rHE3A,
nepeaHei/ 3agHei naHenn

6 Knaswmum MNpepen/ paspagHocTs MHaMKaropa

7 Knaesnwu ans pabotbl ¢ MEHIO




Menzo niepeiHei maHenu

MeHio noCTPOeHO B BUAe NepeBepHYTOro gepeBsa ¢ TpeMsa YPOBHAMM.

To turn on menu press:
AN BKAIOYEHUA MEHIO HaXaThb: MepemeweHre BNEBO UK BNpaBo MepemelneHne BBEPX UNK BHU3
on/on

T T
] () BT nornm ) ® or down

|

A: MEAS MENU w=p B: MATH MENU wsb C: TRIQ MENU w=b D: 8Y8 MENU w=b E:{/0 MENU w=b F:CAL MENU

} } } } $ }

[+ ACFLTER = 2 cNTuTY =/ [t mrax =/ ltReapro =/ [tROGS STORE =/ [tiP-BADR=/ |t SEQRED =/
Ans BBOAa KOMaHALI HaXarb:
To enter command press:

—xwner)

A: MEASurement MENU (A: MeHio nuamepeHui)
[ 1: AC FILTER wd 2: CONTINUITY =9 3: INPUT R m-4; RATIO FUNC =) 5: RESOLUTION |

B: MATH MENU (B: MeHio MaTeMaTHueCKUX onepauui)
| 1: MIN-MAX mp2: NULL VALUE mp 3: dB REL ™ 4: dBm REF R m$ 5: LIMIT TEST =) 6: HIGH LIMIT s 7: LOW LIMIT

C: TRIGger MENU (C: MeHio 3anycka)
| 1: READ HOLD m 2: TRIG DELAY mp 3: N SAMPLES |

D: SYStem MENU (D: CucteMHOe MeH10)
| 1:RDGS STORE mp 2: SAVED RDGSmp 3: ERROR® 4: TEST mb 5: DISPLAY mp 6: BEEP = 7: COMMA mp 8: REVISION

E: Input / Output MENU (E: MeHio BBoaa/BbIBOAA )
| 1: HP-IB ADDRm) 2: INTERFACE m$ 3: BAUD RATE =) 4: PARITY = 5: LANGUAGE |

F: CALibration MENU* (F: MeHIo kannGpoBKH)
| 1: SECURED m [ 1:UNSECURED ] mp [ 2: CALIBRATE ] mb3: CAL COUNT mp4: MESSAGE |

* KoManIpl, 3a1UTI0UeHHbIE B KBAAPATHBIE CKOOKH ([ ]), “CIpATaHBl " OT IOJb30BaTENs, JIOKA C.MYyIbTHMETPA
He OyHeT CHATA 3alMTA JUIA BHHIONHEHHS KATHOPOBKH.




CBeTOBBIE CUTHAIIM3aTOPhl HHAWKAaTOpa

,D HEWLETT 34401A
PACKARD MULTIMETER

KEKEEKEEEEKK:

Rmt  Man  Trig Hod Mem Rofio Math [ERROR] Rear

Adrs
Rmt

Man

Trig

Hold
Mem
Ratio
Math

. ERROR

Rear
Shift

BkniouaeTcs BO BpeMs U3MepeHUs.

MynbTUMeTp agpecoBaH Ha NpveM unu nepeaady no uitepdeiicy HP-I1B.
MynbTUMETp HaxOAUTCA B peXUME AUCTaHU. YNpaBneHus (ANCTaHL,. UHTepdenc).
BrrloueH pexxum pyuyHOro nepexnioyueHus npeaenos.

MyneTUMETP OXXMAAET OAHOKPATHOIO UMW BHELLUHEro curHana sanycka.

BxknioueH pexuM yaepXuBaHUsa NnokasaHusa Ha UHAMKaTope.

BxniovyeHa BHYTPEHHAR NamaTb ANS XpaHeHWUs NoKasaHU.

YcraHoBneH pog paboTh! No onpeAeneHuio oTHoLeHUR dev:dev.

BxnioueHa maTemaTtuueckas onepaums (null, min-max, dB, dBm, unu limit test).
OBHapyxeHa olwmbka B annpaTHOM YacTy Unyu KoMaHae AUCT. YNpaBneHwA.

Ana nopaqn curdana BbibpaHbl BXOAHbIE FHe3Aa 3aaHeih naHenu.

Bbina HaxxaTta knaeuia “Shift”. Utobb! BuIkMIOHUTE, HaXaTb 3Ty KnaBuLLy elle pas.
YcraHosner pog paboTb! No 4-NpOBOAHOMY W3MEPEHUIO CONPOTUBNEHNS.
YcranosneH pog paboTbl o npoBepke HEMPEPbLIBHOCTYA 3NEKTPUHECKUX LIenew.
YcraHosneH popg, paboTbl N0 UCMBITAHUIO AVNOA0B.

[Ana npocMmoTpa CMrHanu3aTopoB, creayeT HaXaTh ¥ yAepXuBaTb HaXXKaTon
KnaBuLly NpKU BKITIOYEHUM NUTAHUA MYJbTHMeETpa.




3angHag naHenb

200v 1000V
Ratio Ret ‘Max Max
Lo @'#@il.o
500V 3A
Fomaer i
Fuse: £

BERs C6

MADE IN U.8.A.

NOTE: Configurs HP-1B
and RS-282 Interfzcen
with Front Panel Menu.

VM- Comp Ext Trig

@@@@

SV Max to

@

~line: 45-440 Hz, ESVA Max

[Ejoov [E)
[ 20w [220 220/ 220w
: 250mAT

=

ane] 3@3€MIEHWe Ha Waccu.
--'2- [lepxaTenb cCETEBOIO NPEAOXpaHUTENS.
_.i:=3 YcTaHOBKa HanpsPKEHUs1 CETU NUTaHUA.

-4 3alWTHBIA NpeaoOXpaHUTENb BXOAHbLIX
rHesp nepepHen n 3apHeit naHenein.

5 TIHe3po curHana 3aBepLUEeHUs U3MepeHus.

6 [He3po curHana BHELUHEro 3anycka.

7 Coepaunutenb uHTepdeica HP-IB (IEEE-488).

8 Coepunutens uHTepdeiica RS-232.

Menro 'BBOZla/BblBOZla nepezll-leii NMAHEJH HCIO0Jb3YeTCH AJHA:
® ycTaHOBKW UHTepdeitca HP-IB unu RS-232 (cm. paspen 4),
® ycTaHOBKW agpeca uHTepdeiica HP-IB (cMm. paspen 4),

® yCTaHOBKU CKOpOCTH B Gogax v BapuaHTa NPOBEPKW YETHOCTU NpU paBoTe ¢ UHTEPHENCOM

RS-232 (cm. paspen 4).




AHHoTaims

KpaTtxnii 0630p no sxenmyatanmu. Pasgen 1 nocssmieH MoaAroToBke
MYJIBTEMETPA K 3KCIUTyaTalui ¥ 3HAKOMHT C PANOM CBOHCTB €ro IepeIHel NaHelH.

Pabora ¢ merI0 nepeaneii nanen. Paspgen 2 3HaKOMHUT ¢ MeHIO NlepeaHei
[aHENH U COAEPKUT ONUCAHHE HEKOTOPBIX CBOMCTB MEHIO MyJIETHMETpA.

DyHKINOHATLHbIE BO3MOKHOCTH. Pasnen 3 comepuT nogpobHoe onucanue
(bYHKIMOHATBHBIX U 3KCILTY aTallAOHHBIX BO3MOKHOCTEN MyJIETUMETpPa Kak B
pexuMe MeCTHOTO, TaK M JUCTAHLIMOHHOTO YIPaBIeHHA.

CnpagoYHHK N0 IUCTAHIIMOHHLIM HHTephelicam. Pasznen 4 conepxur
CIPaBOYHYO HH(GOPMAIHIO TI0 IPOTPaMMHPOBaHUIO My IETHMETPA B peXKuMe
JUCTaHIMOHHOTO yIpaBJieHUs.

Coo6ienns o6 omunbkxax. Pazgen 5 comepkuT nepedeHb coobmeHuit 06
omubkax, KOTOpble MOTYT BO3HUKHYTB B IIpOIleCCe IKCILTYaTalliH MyJIbTHMETPA.

Mpuxnaguble nporpaMMsel. Paszien 6 cogepXUT puMeps TPUKIIATHBIX
[POrpaMM [i7is SKCIUTyaTaliy My TTHMETPA UPH AUCTAHIMOHHOM YIPaBICHUH.
3TH npOrpaMMBI OMOTYT TIOE30BATENEO B Pa3paboTke cOOCTBEHHBIX TIPOrPaMM.

Kpatkue cBeienns u3 TeopHu N3Mepennil. Pasnen 7 conepxur cBeneHus U3
TEOPHH 1 METONOB H3MEPEHNH, HeOOXOMMMBIE I JOCTHXEHUS HaWTy 4ITHX
METPOJOTHUECKHX XapaKTePUCTHK U COKPAILEHNA UCTOYHHKOB IIOTPEITHOCTEH.

Texnuueckue XapakTepucTuki. Pasnen 8 cozepxuT nepeueHb TEXHHYECKUX
XapaKTEPUCTHK MYJIETUMETpPA ¢ HeoOXOTUMBIMH MOSACHEHHAMH.

Ilpu eo3nuxHoBHUU @onpocos no skcriyamayuu mynbmumempa HP 344014
MOHCHO NO380HUMb no meneghory 1-800-452-4844 e CLLA unu obpamumucs @
Onuxcatiuee mopzoaoe npedcmagumenscmao Xetonemm - Ilaxxapo.

B cnyyae omxaza HP 344014 6 meuenue 3 nem nocne 3akynxu, o Oydem
becnnamno ompemoHmuposan unu s3amenen. Obpayamvci no menegony
1-800-258-5165 ("Oxcnpecc - 3amena”) 6 CLLUA unu e bnuscaiiuiee mopaosoe
npedcmasumenvcmao Xvionemm - Haxxapo.
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Kpatkuii 0030p no 3KCITyaTaiiu

l'[epnoe CTPEMJICHMEC NONB30BATCA MYJIETHMETPA ~ O3HAKOMHUTECH € €TO nepenﬂei&
naHesnbo. B ganHoM pasaene NOMEIECHBI HeoOXoauMEbIe YUPp@OXHCHAA U1
IIOATOTOBKY MYJIBTUMETPA K SKCIUTyaTallud U O3HAKOMJICHHA ¢ HCKOTOPBIMH
OIICpalAMH, BBIIIOTHAECMBIMH C IOMOLUBIO OPTaHOB YIIPABICHUA nepenﬂeﬁ TIaHEIH.

Ha nepeaneit maseny pacnoioxeHsI JBa psga KIaBHII IIA BeIGOpa
PasIHYHBIX pOJOB PaboThl U onepauyif. BONBIIMHCTBO KNaBUII O0NafacT
IBOMHBIM (YHKLUMOHAIBHBIM Ha3HA9EeHUEM, OTHO U3 KOTOPHIX, YKa3aHHOE Hajl
KaBUIIel HAAMUCHIO TONYGOro [BeTa, cpadaThBaeT NPy NpeABaAPUTSILHOM
Haxatuy knasumy [Shift] (cMena peructpa). [lis JONOIHHUTEIBHOTO
HHGOPMUPOBAHHS TONE30BATENA O CaMOM (aKTe CMEHBE PErHCTpa pH
HaKaTUH 3TOM KIABHIIM Ha HHAUKATOPE 3aropaeTcs CBETOBOM CUTHATH3ATOp
Shift. I[Tocne >TOoro NOMB3OBaTENs MOXKET HAXKUMATH KIABHIMY € HYKHOH eMy
HaJMHUCEIO royboro usera. Hampumep, Ui yCTaHOBKM poaa paboThl
"H3MepeHHe NOCTOSHHOTO ToKa" Clefy eT Haxath knapumu [Shift} (DT V] .

Ecmu xnamma [Shift] 65u1a HaxaTa olKM60YHO, TO CEAYET HAXKATE €€
BTOPO# pa3, BEIKIIIOYHNB CBeTOBOH curHanuiarop Shift,

Ha 3adneii obnoocke nacmosweii uncmpykyuu nomeuer Kpamxuii cnpasounux.
B nem nonvzosamenv naiidem xpamkoe U3NRONCEHUE DAITUYHbIX CBOLCME
Mynbmumempa.

12



Pasgen 1 Kparkuit 0630p IO 3KCIUTY aTAUHH
MNMoarotToBka MynbTUMeETPA K IKCNyaTaumm

HOI[I‘OTOBKa MYJIPTUMETPA K 3KCIUlyaTalluu
Crnenyromue mary noMoryT y6enuTscs, YTo MyJIETUMETP TOTOB K 3KCIUIYaTallaH,

l'IpOBepn'n, KOMIUICKTHOCTD IIOCTABKH MYJILTHMETpA.

Eciu 4T0-TO OTCYTCTBYET, ClleNyeT HeMeJICHHO IIOCTABUTh.00 3TOM B M3BECTHOCTh
6mpkalimee NpeacTaBUTENLCTBO KOMITaHUM XbioNeTT - [Takkapa.

O OxauH KOMILIEKT U3MEPHTENBHEBIX Kabeeii.

O OpuH mHyp A1 TOJKTIOYEHNSE MyIBTUMETPA K CETH MUTaHUA.
‘Qr Hactoswmas Hucmpykyus 0ns nonvzogamens

O Hucmpykyus no oberyorcusanuio.

O Cxnagnas xapta Kpamkoeo cnpagounuxa.

O CepTudukaT KAIMOPOBKH.

IoAKAIYATEL NIHYP K CETH NHTAHAS H BKJIIYATL MYJIbTAMETP (YCTAHOBHTH
nepexioyaresas Power B nosioxkenue 'On').

HHnykartop nepenneis manenu 6yaeT CBETUTHCA, IOKa MyTLTHMETD BBIIOJIHACT
CaMoNpoBepKy NPH BKIIOYEHHUH TUTaHuA. By ner nHauuuposas agpec HP - IB. Ilpu
BKITIOUEHUY MUTaHUs YCTAHARIUBACTCS PO, PabOTH! O M3MEPEHHIO NOCMOSHHOZ0
Hanpax)ceHus ¥ pexuM aBTOMAaTHIECKOTO IIePeKIIF0YEHHA MTPEeIeJIOB H3IMEPEHUS.

Jnsa npocmompa unduxamopa u ecex c8emosuix CUZHANU3AMOPO8 NpU
BKNIOYEHUY NUMAHUS ciedyem 0OHOBDEMEHHO C GKIOYEHUeM NUMAHUS
Haoicamb u yoepxcugamp knraguuty [Shift] .

BBLINOJHATH IHOJTHYIO CaMONIPOBEPKY.

YToObl HHUIMHPOBATh HOMHYI0 CaMOTIPOBEPKY, BBINONHAmONTYT0 ollee
pacIIHpeHHbIi Habop TECTOB, YeM CaMOIPOBEPKA IIPH BKIIOYEHHHU ITUTAHUA,
cllelyeT IpH ycTaHaBke nepekimovarelid Power B nonoxenue "On" (Brt.)
~ONHOBPEMEHHO HaXaTh KIIABHIIY H yOepacusamv ee Haxcamoii bonee
5 cexyno. CamMonpoBepka HaYHETCA, KOTJa 3Ta KiIaBUIla Oy et oTmyIneHa.

Ecnu camonpoBepka 3aBepIIUTCs yCHEITHO,. Ha HHAUKATOpE OABUTCS, cOODICHHE
"PASS" ("ITPOULITA"). Ecin-gert, To "FAIL" ("HE IIPOILLJIA"), 1 BUTIOYHTCS
ceetoBol curnanuzatrop ERROR (OHIMEBKA). C yxa3aHusaMH IO BO3BPATY
MYJIBTHMETpa B KOMIaHWo XbroNeTT - ITakkapy UIf BEINOJHEHHS PeMOHTa
MOXHO O03HaKOMHMTBCA B HHcmpyxyuu no obenysxcuganuio (Service Guide):
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Paspen 1 Kparkuit 0630p no sxcruryaTaum
YkazaHua nonb30BaTemnio NpU HeBO3MOXHOCTU BKIMIOUYUTL
MYNbLTUMETP.

Yka3aHus 110JIB30BATEIIO IIPU HEBO3MOXKHOCTH BKJIIOYHTH
MYJIETUMETP.

HixenpuBeIeHHBIE Iark IOMOTYT PEMINTH TIPOOIEMBI, KOTOpbIE MOTYT
BCTPETHTHCA NPH BIUTIOUECHUH MyJIbTUMeTpa. Eciu moTpebyeTcsa NonoNHuTENbHAS
IIOMOILIb, C YKa3aHHAMH IO BO3BPATY MYJIbTUMETPa B KOMNaHut0 XbIOJETT -
ITakkapx Uid BHIIOJHEHUA PEMOHTA MOXHO 03HAKOMHTHCA B MHCmpykyuu no
obenyacusanuio (Service Guide).

1 IlporepuTs, IOCTYNAET JIH MHUTAHHE OT CETH IIEPEMEHHOI0 TOKA Ha
MYJIbTHMETP.

Bo-niepBhIx, cnemyeT ybenuThes, 9TO NepeKiovaTens cetd nuTauna POWER
HaxoguTcs B mojoxeHuu "On" (BxL.), a Taloke ITO OIHYp MUTAHUA 10 0TKa3a
BCTaBJIeH B OJIOK MUTAaHUA MyJLTUMETpPA Ha 3aqueil ma"enu. Kpome Toro, HyXHO
IIPOBEPUTSH, IIOABEAEHO JIM NEKTPONUTAHUE K MCTIONB3YEMOH ceTeBol poseTke.

2 TIpoBepHTHL yCTAHOBKY HANPSIKEHHA CETH UTAHHA.

IIpu oTIipaBke C 3aBOJa HANPMKEHUE MUTAHHA YCTAHABJIMBACTCA Ha BEJIMIHHY,
NPUHATYIO BCTpaHe NOKymnaTted. Eciu 3To He TaK, YCTaHOBKY HalpshKeHUs
cllenyeT U3MEHUTh. BO3MOXHEI clieMyronyie ycTaHOBKH HanpskeHus: 100,120, 220
i 240 BOJIBT TIEpeMEHHOTO Toka (114 paboTs! oT ceTr 230 B mepeMeHHOT0 Toka
peKOMEHIYeTCs YCTaHABIHBATH MyJIbTUMETp Ha 220 B nmepeMeHHOr0 TOKA).

TIpoyedypa usmeneHuss yCman 08Ky cemy RUMAHW U3N0XCEHA Ha cnedyoueli
cmpanuye.

3 IlpoeepuTh ceTeBOi MpedoOXpPaAHUTEID .

MyJsTHMETP OTIpYKacTcs € 3aBoJa C YCTAaHOBICHHBIM IIPeAOXpaHuTeneM Ha 250
MA. DTOT HOMHHAJI NOOXOAUT 11 BCEX YCTAHOBOK CETEBOI'0 HaNPsKEHHAA.

TIpoyedypa cmenvl cemegozo npedOXpanumens U3L0KHCeHa Ha credyowei
cmpanuye.

s 3amenvt npedoxpanumens 250 MA cnedyem e2o 3axazame no Homepy HP
part number 2110 - 0817.
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Paspen 1 Kparknii 0630p no skcIutyarauuu
YKaszaHus nonb30BaTero NP HeBO3MOXHOCTHU BKITIOYUTb

MYJbLTUMETP.
1 Omcoedunums wnyp numanus. BLnyTh U3 2 BoiHyTb U3 KOpITyca JepiKaTelis CeIeKTOPHbIH
3aIHeH MaHeIH IeprKaTelb peJoXpaHuTeNs. NEPEKTIOYaTEb CETEBOTO HANPSHKEHHA.

Mpepoxpanutens: 250 MA - (ans Bcex
CeTeBbIX HanpsXeHuiA)

3 Bpamars nepeknoyarens 10 NoABIeHua B okHe| | 4 BCTaBuTh KOpIyC AepixaTeis Ha MECTO B
HY>KHOIO HOMHHAIIA HANPSKCHHA. 3aJ[HIOIO NaHEeb.

100, 120, 220 (230) or 240 B
nepeMeHHoro Toka

npOBepMTb YCTaHOBKY CeTeBOro HanpsbxeHmsa U UCNpPaBHOCTb CETEBOIro NpeaoxpaHuTens.
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Paspen 1 Kparkwuii 0630p 1o sKCIUTyaralyi
YcTaHoBKa NepeHOCHOK PYKOSITKK

YcTraHOBKA IEPEHOCHOH PYKOSTKU

J1s ycTaHOBKU B HyKHOE ITOJIOXKEHHE KPEIKO B3ATh PyKOATKY 32 GOKOBHHEI H
ommsnyms ux 60 eHewiHue cmoporyl. Ilociie 3Toro NOBepHyTh PyKOATKY B HYKHOE
HOJIOXKEHUE.

MonoxeHue pykoATKH Ansi paboTbl fMonoxeHue gna nepeHockn
C MyNLTUMETPOM Ha cTOoNe
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Pasnen 1 Kparkuii 0630p IO 3KCIUTyaTauy
N3mepeHue HarpsHxeHUs

W3mepenue HanpsxeHUS

Mpenensi: 100 MB, 1 B, 10 B, 100 B, 1000 B (750 B 111 nepemMeH. HalpsikeHHA)
MaxkcuManbHas paspelnatolnas cnocobnocts: 100 B (Ha npenene 100 MB)
MeToauka H3M. IlepeM. HallpsHKEHKA: HCTHHHOE CPEAHEKB. 3HAYCHHE, CBA3H MO
IIepeM. TOKY.

( mrr 344014 ﬁ'r*—

JoNCx +
4 AC or DC Voltage
o N ‘°~ -
Ll LY
- T iiil AP E) =TT
D _— = T === D 1 MNocroAHHoe unn
aon nepemMeHHoe
_ E] E] HanpskeHue

W3amepenne W3mepeHne
NOCTOSIHHOTO nepemMeHHOTo

Hanpml(enu @Hanpﬁmenuﬂ

W3mepeHue conpoTUBIEHUS

[penensr: 100 OmM, 1 kOM, 10 kOM, 100 kOM, 1 MOM, 10 MOwm, 100 MOM.
Makec. paspemarommas ciocobHocts: 100 MkOM (Ha npenene 100 Om).

1‘5 Wh Tnl
——————
BbICOKONOTEHY,. THe380 OV Dol et Tox
CUYMTLIBAHWUA NpK 4-Npos. i Fal TecTupo-
U3MepeHun u " BaHuA
Reslstance
\ ConpoTuenexune
4 Wire
Sense Lo

4-nposonHoe u3mep. \ 2-nposopHoe U3mep. HuskonoTeH. ruesno
CONPOTUBIIEHUA "
CONpPOTUBNEHUA 0 aw P CUUTBLIBaAHUA NPY 4-NPoB.

E’z] n3MepeHun
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Paspen 1 Kparkuif 0630p o sxkcrmyaTanau
Usmepenne Toka

Hsmepenne Toka

Tlpenensi: 10 MA 1 100 MA (Tonsko An4 noct. Toxa), 1 A, 3 A.
Makxc. pazpemarontas criocoGHocts: 10 HA (na npedene 10 mA).
MeTtonuKa U3M. IEpeM. TOKa: HCTUHHOE CPEIHEKB. 3HAaUEHHUE, CBA3b 110 IIePeM. TOKY

ey L © . Ol
il [l I
P T O

PO E F g | = o
N— L — )

AC or DC Current
+

MepeMeHHbLIR nNK
MOCTORAHHbLIA TOK

1

DG |

e =)

W3mepenue noct. Toka  U3mepeHue nepem. Toka

HzmepeHnue 4acToTH (WITH IEpUO/ia)

Tonoca m3mepenms: 3 ' - 300 kI'x (0,33 ¢ - 3,3 Mxc).
JuanazoH Bxoxausix curaaios: 100 MB - 750 B mepemeHHOro ToKa.
Meroauka: BRIYMCIEHHE 06paTHOM BEIMYHHEL

p
mrr S4401A
bl PACKAND WBATWSTER

Frequency or Perlod

YacrtoTta uny nepuon

WUsmepeHue nepuoaa Pariod \ W3mepeHue 4acToThl
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Pasgen 1 Kparkuii 0630p 10 3KCILTyaTalHH
MpoBepka HeNMpepLIBHOCTU 3NEKTPUYECKUX Lienei

IIpoBepka HeNPEpHIBHOCTU DIEKTPUIECKUX Ierneit

HcTouHUK TOKA TeCTUPOBaHUS: 1 MA.
MaxkcuMansHas paspematomas cnocobHocts: 0.1 OM (na guxce. npedene 1 kOm).
IMopor 3Byx. cursanuzaropa: 10M -1000 OM (cucnanuszupyem, ecnu nusice nopoza.

Test Current
—a Tok TecTu-

[ [T asaon
LI PACKARD BATESTIA

s 5 poBaHMA
m@ ]
- = Open or Closed Circuit
e, |+ @ O
F)F9 B &) | =T o8
MR DT awerm 0 ©: Pa3oMKHyTan unu
] Eﬂ =] B2 3aMKHyTan Lens
™ LBCAL .

MpoBepka HeMpepLIBHOCTH INEKTPUYECKUX Lienen

HcnriTanue q1uonos

Hcrounuk Toka TecTupoBaHii: 1 MA.
Makc. paspematomas ciocobHocTs: 100 MkB (va guxc. npedene 1 B nocm. moxka).
Maxc. paspematomiasi criocobuocts: 0,3 B < Vismep. < 0,8 B (6e3 nacmpoiixu).

Test Current
—~u ToKkTecru-

poBanua

=/

1 m.-rr J4401A
Ll PACKARD  MIKTRETER

+
¥ Forward Blas

MpaMoe cMetlleHne
avoaa

E
WUcneiranme auoaos
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Paspen 1 Kparkuit 0630p 10 3KCILTyaTalNH
YcTtaHoBKa npeaena usmepeHus

YcraHoBKa Ipenena U3MepeHus

Ilpenen ycranapnuBaeTcs MyJIbTUMETPOM NP A8MOMAMUYECKOM NEPEKNIOYEH U
npedenos, MNOO MOJIL30BATENEM - TIPH DYHHOM NEPEKNIOYeH U NPedenos.

Mpeaen/paspagHocTb
RANQE / DiGITS
F} EE I;
[v ] [A ] [ﬂ"“’ ( gogHEwETT 34401
n LLA PACKARD  MULTIMETER
* Hon
YcraHaenueaeT Gonee HU3KWiA npeaen
¥ BbIKINIOYAET PEXUM ABTOMATUHECKOTo
nepeknioyeHns npeaesos.
YcraHaBnuBaet 6ornee BLICOKWA npeaen u CseToBoOi1 curHanuzaTop Man
BbIKIMIOYAET PEXMM aBTOMaTU4ECKOFO pexuma py4yHOro nepeknioyeHus
nepeKrnioveHVs NPeaernos. npenenos.

MepexmovaeT pexuMbl aBTOMaTUYECKOro
¥ Py4HOTO nepekKnivyeHua npeaenos.

o Tlocne BKTIOYEHHA MATAHUA WIH JHUCTAHLIIOHHOTO cﬁpoca YCTaHABIIMBACTCA
PEXHUM aBTOMAaTHHECKOr0 IMCPEKIFOYCHIA ITPEAETIOB.

« Iloporosrie 3raUeHHS U1 aBTOMaTHIECKOTO NEPEKIIOUeHIS IPeNeSIOB:
Ha HIDKHHI Tipenen - pu usMepseMoli Benudune < 10 % oT npenena;
Ha 6ounee BEICOKMH Npezen - pH Benu4auHe >, 120 % ot npenena.

o Eciu BxoaHO¥W curHai Gombine, 4eM MOXKET H3MEPUTH MYJIbTAMETp Ha JaHHOM
mpeJielie, Ha MHIUKATOpe MOABIAETCS coobmeHne o nepezpyske ("OVLD") .

. inI H3MEPCHHHA YaCTOTHI M IEpHOad C nepe)mel‘»‘l NaHenH NMEePECKII0ICHUE
TIIPEACIOB IMPOUCXOMT MO HANpsAXCEeHU0 BXONHOIO CUrHalla, a HE 110 YacToTe.

o Ilpenen ¢uKcHpyeTcs MpH IMPOBEPKE HEIPEPHIBHOCTH MEKTPUYECKHX Liemeit
(1 kOM) 1 ucnisiTanuy aRoaoB (1 B TOCTOSHHOTO TOKa).

Kavsicoomy pody pabomwr coomgemcmeyem C0U DeXCUM heperaioMeHUs, mo
ecmb e20 MONCHO YCMAHOBUMb Ol Kaxc0020 pooa pabomel HE3a8UCUMO oM
Opyaux. [Tpu pyuHom nepexniodeHuuy CmaHoGleHHbLL npedel OMHOCUMCS MOAbKO
K yCImMaHOGAeHHOMY po0y pabomul, Mynemumemp cam'ecnomunaem” Hys*CHbill
npeden npu nepEKTIOYeHUU MeXcoy pooamu pabomei.
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Pa3gen 1 Kparkuif 0630p 1m0 5KkcILTyaraiyuu
YcraHoBKa paspeluatoliei CnoCOSHOCTH

YcraHoBKa paspemaronieit crrocobHocTH

Paspernaronryio cnoco0HOCTs HHANKATOPA YCTAHABIMBAIOT Ha 414, 514, unu 61/
PaspsaAoB C LENBI0 JIUGO ONTHMHA3AINH CKOPOCTH U3MEPEHHS, INOO M0(aBIeH s
nmoMex. CaMslii crapminit paspsn (camelii JIEBBIH ) HasbiBaeTcs "14" paspsna, Tak
KaK OH MOXeT OBITEL Tosbko "0" unm "1".

FI RAHGSE 7/ plaiTs Iq

il

Haxats knasuwy Shift
(cmeHa peructpa).

YcraHaBnusaeTt
Ha uHAVKaTope
414 paspsaa.
YcranasnveaeTt
Ha uHaMKaTope
514 paspsaos.
YcranasnuBaeT 614 paspagoB (Haubonbuwee nodaeneHue rnoMex).

« TIlocne BHIKXOUEHHA NMUTaHUS WK IUCTaHIMOHHOTO cOpoca pa3pemaiomas
CTNIOCOOHOCTE YCTaHABIUBACTCA Ha 515 pa3pslIoB.

« IlpH DpoBepke HENPEPHIBHOCTH NEKTPHIECKUX LENCH M HCTIBITAHIAX JHOJO0B
paspelaiomas crocobHoCTs PukcHpyeTcs Ha 514 paspsnax.

o MOXHO TaKKe MEHATH KOJIHIECTBO pa3pAROB HA MHAUKATOPE, UCIIONb3Ysl KIIaBHIIHA
CTPENOK (OTHAKO IIPH STOM BPEeMA MHTETPUPOBAHNS He M3MEHACTCS ).
MeHbwe bBonble

pPa3psaoB pa3paAcs

Kaocdomy ycmanosnennomy -pody -pabomui:-coomeemecmeyen: c80os
DPAZpeuarouya cROCOBHOCTY; “MO-eCMb- ee ~“MOACHO YCMAaHo8ums OaA po6020
poda pabomvl He3agucumo om ocmanvHulx. Mynemumemp cam "ecnomunaem”
PazpeuLarowyIo chocobHOCMb NP nepekoYeH Ul Mexcoy pooamu pabomu.
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Pasnen 1 Kparkwit 0630p 10 3KCIUTyaTalHH
dopmatbl NpeAcTaBMNeHUA NOKa3aHWUil Ha UHAWKaTOpe nepegHen

naHenu

@dopmaTsl IpeICTaBIeHN IOKa3aHWA HA HHAUKATOPE

TepeaHen MaHenu

=H.DDD,DDD EFFF

H
D
E

F

3HaK MUHYC Nk npoSen (Ans NONOXUT. NOKa3aHWih
“14 " paspsiga (0 vnun 1)

[ecatuuyHbili paspsg,

SkcnoHenTa (m, k, M)

EnunHuub nsmeperus ( VDC, OHM, HZ, dB )

dopmaT NoKazaHUA Ha MHOUKaTOpe nepenueﬁ naHenu.

5 paspsjgos

- 10.216,5  VDC

“szl;?paspﬂ.qal——-l

Moka3aHue Ha n?enene 10 B nOCTOAHHOIO TOKa, pa3pelualouias

cnocobHocTL 5 /2 pa3psagos.

“1/5” pa3psga

~045.23 mVDC

Moka3aHue Ha n?e,qene 100 MmB nocToAHHOro ToKa, pa3pelualouasn

cnocoGHocTb 4 '/2 pa3psaaa.

113.325,6 OHM

MokazaHue Ha npegene 100 Om, pa3peluarouas cNOcoOHOCTL 6 12

pa3psnoB.

OVL.D mVDC

Coo6uieHue o neperpy3ske Ha npepgesne 100 MB NOCTOAHHOro TOKa.
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Paspen 1 Kparkuii 0630p 10 3KCIUTy aTaliy
YctaHoBKa MynbTUMeTpa B CTOMKY

VYcTaHOBKa MyJIbTHMETPA B CTOHKY

MynbTIMETp MOXKHO YCTAHOBHTH B CTaHAAPTHHIA 19-Mr0iMOBBIH cToeuHsIit lKad,
HCIIONB3Y S OJIMH U3 TpeX AOMONHUTENIFHO MIOCTABNIAEMBIX KOMIUIEKTOB MOHTXa
npubopa B cTOHKY. B cocTaB KakZIoro KOMILTIEKTa BKJIIOYEHBI HEOOX0IHMBIE
HHCTPYKIVH M KpenexHsle u3nenus. JIiobod npubop, 0THOCAINMIICA K THIIOBBIM
KoHcTpykimsaM HP System [I u mveromuii Te xxe rabapuThbl, MOXET OBITH
BMOHTHpOBaH B Ikad 60k k 60Ky ¢ MynsTMeTpoM HP 34401A.

Ileped monmadicom mynbmumempa @ CmoiiKy CHAMb NEPEHOCHYIO DYKOSAMKY,
nepeoHull ¥ 3a0HUll Pe3UHOGblE AMOPMUIAMOPHL.

‘ ——~

'DDDDDDDD‘_
ooopooo|™’

Yro6bl CHATL PYKOATKY, HY)KHO pa3BepHYTh ee B BePTUKANILHOE MOSIOKEHUE U OTTAHYTh
KOHLI:I GOKOBUH PYKOATKM OT Npubopa, Kak NokazaHo Ha pUCYHKaX.

OoDoDo0D0o

DoODDoDoOoOoO
MepeaHuia 3aguuin
amopTusaTop -aMopTusaTop

(Bua, cHK3y)

Yto6bl CHATL PE3UHOBDI aMOPTU3aTOP;:HYXHO OTTAHYTb:YIOf aMopTH3aTopa
‘OT MyNbTUMETPA, @ 3aTeM CTalUTbL BECb aMOPTU3aToOP C MyNLTUMETPA, Kak
noka3aHo Ha pUCYHKaX.
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Pasgen 1 Kpatkuit 0630p 10 3KCILTyaTaldK
YcTaHOBKa MynbTUMETPa B CTOMKY

53—
o 00 o
(o No]
DoOOoDDD| g
o Doooooo ©

[na MOHTaXa B CTOMKY OBQHOTO Npubopa cneayeT 3aKka3aTb MOHTXKHbIM
komnnekr 5063-9240.

WINET BTN L ]
o OOW OO|l ©
o0 o
o DDDO0000 | 66 lpB200B000IHo (|
DoODOCoCO0 Doooo0Do

[lnsa MOHTaXa B CTOMKY ABYX NpUOOPOB 60K K GOKYy HYXHO 3aKa3aTb KOMIMEKT ¢
3aTBOPHLIM coepguHeHueM 5061 - 9694 u xomnnekr hnavues 5062 - 5063.

[Ins ycTaHOBKM OQHOTO MNK ABYX NPUGOPOB B BbIABMXHON NOANOH cneayeT
3aKa3aTh noanoH 5063-9255, xomnnekT Hanpaenawwux 1494-0015 (npu ycraHoBKe
oaHoro npubopa cnepyeT 3akasaTth Talkoke NaHenb - 3arnywky 5002-3999).
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Pabora ¢ MmeHIo
MepEAHEN MaHEIN



PaboTa ¢ MeHIO nepeHel naneau

Iocie 3HaKOMCTBA ¢ NpeAbITY UM pa3ieioM HoJIB30BaTelb YiKe HMeeT
IIpeCcTaBJIEHNE O TpyIiax KIaBum nepennei nanenn FUNCTION (Pox pa6oTer) u
RANGE / DIGITS (IIpeaesn/Paspaanocts). [Tone3oBarens JOKEH TakKe OCBOHUTh
HOPAJOK HOMKIFOYEHUS 00BbEKTa H3MEPEHUS K THE3aM MYJIBTHMETpA,
PacrooXeHHbIM Ha Iepe/iHel TaHeNy, UL BRIIOJIHEHH Pa3THIHbIX H3MepeHHMi.
Ecnu none3oBatens He 3HAKOM ¢ 3Toi HHbOpMalHell, eMy peKOMeHIyeTcs
npouects Pazgen 1 "Kpatkuit 0630p Mo skciuryaramun”, c1p. 11.

Hacroaouit pa3nen 35aKOMHAT HOJIB30BATeN e C TpeMsl TPYHIIAMH KIIaBHII
nepenue# nanenn: MENU (MEHIO), MATH (MATEMATHYECKHE OITEPAITHMH) u
TRIG (3AIIYCK). B pasgene Take JaHbI HEOOX0/JIMBIE Pa3bACHEHHS TI0
HCIIONIF30BAHMIO pasAeNIUTENbHON 3a9TOH H 3aNOMHHAHIIO TOKA3aHWH B NaMATH.
Hacrosmuit pazgen He codeparcum nodpobHO20 onucanus Kaxcooil KIaBAHIIH
Tiepe{HeH TTaHemNH WM olfepaliuy MeHIo. OJJHAaKo OH JJaeT XOpollee NpeiCTaBICHUe
0 MEHIO H ollepallisix nepeAnel naneny. U1 noiydYeHns HcUepIbIBarome
uHdopManuy 0 (yHKINOHANBHBIX BO3MOKHOCTSIX M IIpaBUIaX 3KCILTY aTalluy
MYJIbTHMETPA peKOMeHIyeTcs o0paTHThes Kk Pazpeny 3 "OyHKIUOHAIbHEIE
BO3MOXXHOCTH", CTp. 49.
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Pasgen 2 Pa6oTa ¢ MEHIO IepeHeil HaHen
CnpaBOYHMK N0 MEHI0 NnepeaHe NaHenu

CripaBOYHHK IO MEHIO TiepeHel MmaHen

A: MEASurement MENU
| 1: AC FILTER = 2: CONTINUITY m 3: INPUT R = 4: RATIO FUNC m) 5: RESOLUTION

1: ACFILTER YcraHaBnuBaeT ovH UX HUNLTPOB: MeANeHHOro AecTBUA, CpeAHECKOPOCTHOW UK
BbiCcTpOro aeiicTemA,

2: CONTINUITY YcTaHaBnvBaeT nopor cpabaTbiBaHusa 4na 3BYKOBOrO cUrHanuaaTopa npuv npoeepke
HenpepbIBHOCTU anekTpudeckux uenel (10m - 1000 Om).

3:INPUTR YcraHaBnuBaeT BXOAHOE CONPOTUBIEHUE ANSA N3MEPEHNS NOCTOAHHOIO HaNpsHKEHUS.

4: RATIO FUNC - BknioyaeT poa paboTbl N0 M3MEPEHUIO OTHOLLEHUA MOCTOSHHBIX HanpsixeHuil (dev:dev).

5: RESOLUTION YcTaHaBnuBaeT paspeLuaioLyio cnocobHOCTb U3MepeHuit.

B: MATH MENU

| 1: MIN-MAX = 2: NULL VALUE = 3: dB REL mp 4: dBm REF R s 5: LIMIT TEST mp 6: HIGH LIMIT = 7: LOW LIMIT

1: MIN-MAX BbisblBaeT 3anOMHEHHbIE MUHMMaNbHOE, MakCUManbHoe, cpeaHee 3HaYeHus, a TalKe
KONNYECTBO NOKa3aHWi.
2: NULL VALUE BoisbiBaeT unu ycraHaBnuBaeT Hynesoe 3HaueHue, sanomuHaemoe B Null Register.
3:dB REL BuisbiBaeT unu ycraHaenueaeT sHadeHue B Abm, sanomuHaemoe B dB Relative Register.
4: dBm REF R YcraHaBnuBaeT sHaueHue o6pasioBoil Mepbl CONpOTMBNEHNA ANA NpeobpasoBaHus
’ pesynbTaToB UsmMeperus B Abm.
5: LIMIT TEST BknioyaeT nnu BbIKNIOMAET KOHTPOMb N0 AManasoHy 3HadeHui.
6: HIGH LIMIT YcraHaBnueaeT BepXHWiA Npeaen AN KOHTPONs Mo AuanasoHy 3Ha4eHui.
7: LOWLIMIT YcraHaBnUBaET HKHWIA NnpeAen ANA KOHTPONSA NO ANana3oHy 3HaYeHUi.

C: TRIGger MENU
| 1: READ HOLD w$ 2: TRIG DELAY m) 3: N SAMPLES

1: READ HOLD YcTraHaBnvBaeT Nosocy YyBCTBUTENLHOCTY NPY YAEPKUBAHUU NOKA3aHWIA.
2: TRIG DELAY YcraHaBnvBaeT 3agepXKKy curHana sanycka.
3: N SAMPLES YcTaHaBnvBaeT KONM4YeCcTBO 3aMEpPOB Ha OAWH CUrHan sanycka.
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D: SYStem MENU

Pasgen 2 Pa6ota ¢ MeHIO TiepeiHel MaHeH
CnpaBoOYHMK NO MEHIO NepeaHei NaHenu

u RDGS STORE mp 2: SAVED RDGS mp 3: ERRORmp 4: TEST mp 5: DISPLAY mp 6: BEEP mp 7: COMMA wp 8: REVISION

: RDGS STORE
: SAVED RDGS
: ERROR
TEST

: DISPLAY

: BEEP

: COMMA

Nearwn

«©

: REVISION

E: Input / Output MENU

BkniovaeT unu BbIKMIOYAET NaMATb 4NA XpaHEHNA NOKa3aHui.

BbiabiBaeT nokasaHus, 3anoMHeHHbIe B NaMATH (A0 512 nokasaHwuit).

NsenekaeT owmbkn u3 ouepeau owmbok (o 20 owmnbok).

BbINONHAET NOMHYI0 CAMONPOBEPKY.

BkniovaeT unu BbIkNIOYAET MHAUKATOP NepejHell NaHenu.

BknioyaeT unu BbiKNIoHaeT pexumM paboTbl CO 3BYKOBBIM CUrHanNU3aTopoM.
BrrioyaeT unu BeikITioYaeT pasaenmTesbHyIo 3anaTyio Mexgay Lndpamin nokasaHui
VHAMKaTOpa.

BbIBOAUT HA MHAUKATOP KOAbI BEPCUIA MUKPONPOrPaMMHOro obecnevyeHus.

u: HP-IB ADDR wp 2: INTERFACE m 3: BAUD RATE mp 4: PARITY =) 5: LANGUAGE

1: HP-IB ADDR
2: INTERFACE
3: BAUD RATE
4: PARITY

5: LANGUAGE

F: CALibration MENU*

YcranaenueaeT agpec HP-IB (ot 0 go 31).

YcraHaenueaeT uHtepdelic HP-1B unn RS-232.

YcraHaenueaeT ckopocTs B 6oaax ans paboTtsl ¢ UHTepdeiicom RS-232.

BbiGupaeT 0AWH U3 BAPUAHTOB NPOBEPKU YETHOCTU: NPOBEPKA HA YETHOCTb, NPOBEPKa
Ha HEYeTHOCTE Unu 6e3 NpoBepky.

BelBupaeT a3bik nporpaMMuposaHvs ans nonb3osatens: SCPI, HP 3478 unu Fluke
8840/42.

l 1: SECURED wp [1: UNSECURED ] m [ 2: CALIBRATE ] wmp 3: CAL COUNT mp 4: MESSAGE

1: SECURED
1: UNSECURED
2: CALIBRATE

3: CAL COUNT
4: MESSAGE

MyneTUMETP 3auuLLIEH OT NPOBEASHUS KanUBPOBKY, ANA CHATUA 3aUUTLI cneayeT
BBECTU kOA AocTyna.

MyneTUMETp He 3alMLeH OT BbINoNHeHUs kannbpoBKY; ANA YCTAHOBNEHWUS 3aLLUTh!
crieayeT BBECTU koA AocTyna.

BeIinonHseT nonHy kanubposKy yCTaHOBNEHHOTO poAa paboThl; MynbTUMETP
AOMKEH HaxoAWUTBECA B HesawmweHHom coctossHum (UNSECURED).

CuunTLIBAET UTOrOBOE KONTMYECTBO KanUMBpOBOK MynbTUMETPa.

CuunTbiBaET KanNMBpoBOYHYIO CTPOKY (A0 12 CUMBONOB), BBOAUMYIO B pexume
AVUCTaHUMOHHOTO ynpaBneHus.

* KomaHnpab!, 3aknioueHHble B KBaapaTHbie cko6ku ([ 1), "CKpbITLI" OT onepaTopa, Noka B MynsTUMETpe He 6yaeT cHATa
3almTa AN BbinonHeHuA kanubposky (coctosHue UNSECURED).
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Pasnen 2 Pa6oTa ¢ MeHIO NepeIHeil aHen:
. ObyuyeHue pabGoTe ¢ MeHIO nepefHel NaHenu

O6yuenne pabore ¢ MEHIO IIepeHel naHeln

JaHHBIH pa3fen CoNePKHUT NOMAaroBoe H3yIeHUE HCIONb30BaHUA MEHIO NIepeIHe i
navend. PexoMeHy €Tcs 3aTpaTHTh HEKOTOPOE BpeMs Ha H3ydeHue, YTOOBI
OCBOMTE CTPYKTYPY M METOABI paboTHI ¢ MEHIO.

MeHro Opranu3oBaHBI B BUAE NMEPEBEPHY TOH APEBOBUIHOM CTPYKTYpHI ¢ TPEMA
YPOBHAMH (Merio, KoMaHOw! u hapamempsr). JIs niepexona ¢ OTHOTO YPOGHA
MEHIO Ha ApYTOH MOXHO JBUTaTLCA IO AEPEBY MEHIO BHU3 [V | WK BBEpPX ;
Kaxapiil U3 TpeX ypOBHEH MMEET HECKONBKO FOPU3OHTANIBHEIX 8aPUAHMOG,
NepEMEITEHHE II0 KOTOPBIM AJiA X IIPOCMOTPa MOXKHO OCYIIECTBIATh

KJIaBUIIaMHU (BneBo) unu (Bpago).

Menro

KomaHdbi!

TNapamempsi

o Ut06HI grxmroyums MCHIO, HYXXHO HaXXaTh KJIaBHUINU Shift| [ Menu On/Off | .

o UToOHI suirmioyums MEHIO, HaxaTh Kiasumm | Shift| [ Menu On , ATH
HaXaTh JIOOBIEe KIIABAIMH POIOB padOTHl WIM MaTeMaTHUECKHX ONepanuii B
BEPXHEM Py KIaBHUII ItepeHel TaHe .

o UYt0OH ucnonnumes KOMaHIy MEHIO, HY>KHO H2)KaTh KJIABUIILY .

o UT0OH BH3BaTh MOCICIHIO HUCIIOJIHCHHYH) KOMaHIy MCHIO, HYXXHO HOKATh

napim ST -
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Paspgen 2 Pa6ota ¢ MeHIO IepelHe aHen
OO0yueHue paboTe ¢ MeHI0 NnepeaHelt NaHenu

COOBLWEHNA HA MHOUKATOPE NMPU UCMOJNTb30OBAHUU MEHIO

TOP OF MENU (BEPX MEHIO). Monk3oeaTtenk Haxan KnaBuLy , HaxoAsch Ha
C2aMOM BEPXHEM YPOBHE MeHI0 - «menusy (" MeH"); Bbllle ABUraTbCA HENb3s.

UTo6b! BLIKMIOUNTL MeHIo, HaxaTb [ShiTt] [<] (Menu On/Off). ins npocMoTpa
BapUaHTOB Ha A2HHOM ypoBHe HaxaTb <] unu[>] . [ns nepexopa Ha HUKHMNA
ypoBeHb HaxaTh [V] .

MENUS (MEHIO). Nons3oBaTtens HAaXo[uTcs Ha ypoBHe «menusy» (" meH"). [ns
NpOCMOTPa BapuaHToB Haxats [<] unm [>] .

COMMANDS (KOMAHAbI). Monb3oBaTenb HaxoAWUTCA Ha ypoBHe «commands»
("xomanab!"). [ins NpocMOTpa BapvaHTOB KOMaHA B Npeaenax BolGpaHHOM! rpynnis
MeHIO HaxaTb HaxaTb[<] unu

PARAMETER (MAPAMETP). MNonb3oBaTens HAXOAUTCA Ha YPOBHe «parameters
("napaM"). Ans npocmoTpa 1 U3MEHEHUA NapaMeTpa B BbiOpaHHOW KoMaHae
<

HaxaTb| < | nnu

MENU BOTTOM (HW3 MEHIO). Monb3osaTens Haxan knasuiy , HAXOAACH
Ha CaMOM HIWKHEM YPOBHE MEHIO «parameters; HUXe ABUraTbCs HENMb3s.

Uto6bl BLIKNIOUMTL MeHIo, HaxaTs [ Shitt][<] (Menu On/Off). [ins nepexoaa Ha
BEPXHUii YpOBEHS, HaxaTb[A] .

CHANGE SAVED (MIBMEHEHWE COXPAHEHO). NameHeHue, caenaHHoe Ha
YpoBHe «parameter», coxpaHeHo. 3To cooBLueHVe BLIBOAUTCS Ha MHAMKATOP nocne
HaxaTus (Menu Enter) Ans UCNONHEHUs KOMaHARI.

MIN VALUE (MWH. 3HAYEHUE). 3Ha4eHue, 3afaHHOE Ha YpOBHE «parameter»,
CNULIKOM Mano Ans BeiGpaHHo koMaHas!l. Ha nHaukaTop BEIBOAWTCH MUHMMarbHOe
JonycTuMoe 3HaueHue AnNs BHECEHMS NONPaBKy.

MAX VALUE (MAKC. 3HAYEHMUE). 3Hauenue, 3apaHHOe Ha ypoBHe «parametery,
CRULLIKOM BENWUKO Ans BuiBpaHHON KomaHabl. Ha uHaukaTop eeiBoguTCA
MaKC/ManbHOe AONYCTMMOE 3HaYeHUe AN BHECEHUst NONpaBKy.

EXITING MENU (BbIXO[ U3 MEHIO). 310 coobLyeHune nosBUTCA, ECAIN BLIKNIOYUTL
MEHIO, HaxaB (Menu On/Off) unu no6yto knasuwy FUNCTION/MATH na
nepeAaHeii naHenu. Hukakve nonpaeku B kakne-nubo 3HaveHUst Ha ypoBHe
«parameter» He BHECEHbI, 1 u3meHeHust HE 6yayT coxpaHeHsl.

NOT ENTERED (HE COXPAHEHDI). 3to coobuweHne nOsBUTCS, €CNU BbIKAOYUTL
MeHIo, Haxas [Shift] [<] (Menu On/Off) unm niobyto knasuwy FUNCTION/MATH.
XoTsa 6binK BHECEHBI NONPaBky Ha ypoeHe "parameter”, oHu HE 6biny coxpaHeHsl.
CnepyeT HaxaTb (Menu Enter - BBOA B MeHI0), 4TOGEI COXPaHUTL UX.

NOT RELEVANT (HEQOMNYCTUMA). BeibpaHHas matemaTuueckan onepaums
HEDOMYCTUMA ans Mcnosnb3osaHus C YCTAHOBNEHHBIM pojioM paboTsl.
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Pazpen 2 PaGota ¢ MeHio niepenHeii naHenm
Ob6yueHue pabote ¢ MeHI0 NepegHeln NaHenu

MNpumep 1 INocnemyromue NIard NOKa3bIBAIOT, KAK BKIIOUHThL MEHIO, TIEPEMECTUTHCS BBEPX
paboTbl C ME@HIO. UM BHU3 MEXIy YPOBHSAMH, 110 BADHAHTAM HA KaXKIOM YPOBHe, a TAIOKe Kak
" BBRIKJIFOYHUTE MEHIO. B TaHHOM IpHMepe BRIKIEOYAeTCA 3BYKOBOU CHTHANM3ATOP
nepenHei maHeny.

On/off
[Shiff] 1 BrxaouMmTb MeHIO.
IToss30BaTENsL BXOAUT B MEHIO Ha YpoBHE "menus” ("MeHio"). TlepBhii BapHaHT Ha
3toM yposHe MeHI0 MEAS MENU (Merro n3MepeHuii).
A: MEAS MENU
2 IlepeMecTuThCs Ha 3TOM ypoBHe 10 SYS MENU (CucTeMHOe MeHI0).
Ha ypoBHe "menus" Mo>xHO BBIOpaTh OfHY H3 IIECTH Tpynn Mero. Kaxnas rpynma
uMeeT OYKBEHHYIO IPHCTABKY JUIA Y IIPOHICHUS HaeHTHuKamK (A:, B: u T.1.).
D: SYS MENU
. 8 TlepemecTuThCst BHU3 A0 YPoBHA "commands" ("komanant') B rpynne SYS

MENU.

Ha sToM ypoBre komManga RDGS STORE (CuutaTh nokaszaHus) sBIseTCS
MEPBHIM BapHAHTOM .

1: RDGS STORE
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Pasnen 2 Pa6ota ¢ MeHIO IepenHel MaHenu
O6yuyeHune paboTe C MeHI0 nepeAHen NaHenu

4 TlepemecTHThcs Ha ypoBHE ''commands' a0 komanasl BEEP (3BykoBoif
=] CHUIHAJIM3ATOP).
B SYS MENU moxHO BBIOpaTh 0JHy U3 BocbMH KoMaH. Kaxueiit BapyanT

KOMaHJBI Ha 3TOM YpPOBHE UMeeT LU(POBYIO MPUCTaBKY IUIA yIIPOIIEHHS €To
upeHtudnkammn (1:, 2: 1 T.11.).

6: BEEP

5 IlepeMecTHTHCSI BHU3 Ha OJMH YPOBeHb ISl BbIGOpa napamMeTpa KOMaH/bI
BEEP. '

TlepBr1it BapuaHT napamerpa o1 koManasl BEEP - sto "ON" (BximounTs)
(ycTaHOBKaA 3BYKOBOTO CHTHAJIM3ATOpA 3aTIOMUHACTCSA B DHEPrOHE3aBUCHUMOIi
mamaTH, a mapamerp "ON" sBiseTcs 3aBOICKON YCTaHOBKOIA).

ON

6 IlepeMecTuThCH HA JaHHOM YpoBHe A0 BapHaHTa "OFF" (BbIKIIOMHTE).

Jnsa xomannsl BEEP cymecTBYOT fiBa BapuaHTa apaMeTpa.

OFF

[Auto/Man |

ENTER 7 CoxpaHHTB ceJIaHHOE H3MEHEHHE M BLIKJIIOYHTEL MEHIO.

MyNbTHMETpP reHepHpYET 3By KOBOI CHTHAJI U BHIBOJHUT HA HHANKATOp COOOMEHMUE,
9TO U3MEHEHHE COXPaHWIOCh. ITociie MPOUCXOANT BEIXO/ H3 MEHIO.

v CHANGE SAVED
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MNpumep 2
paboThbl ¢ MeHIo

Recall

[Shit] [> ]

[Auto/Man]

ENTER

Paspen 2 Pa6ora ¢ MeHIO Tiepe/iHeii matesnu
OG6yueHue paboTe ¢ MEHIO NepeAHel NaHenu

Crnenyromiee ynpakxHEHHE IIOKA3BIBACT, KaK UCIIONB30BaTh CBOMCTBO menu recall
(MOBTOPHBIH BEI30B MEHIO) B KaUeCcTBe Kpardainrero crocota y cTaHOBKH KOMaHIbI
BEEP na nepBoHayanpHOE 3HaUEHUE. [Ipexcoe yem Hauamo bINONHEHUE SMO20
npumepa, nONL306aMENs QONCEH BLINONHUMD 6ce wazu Ilpumepa 1.

Hcooap3oBaTh menu recall (IoBTOPHbII BLI30B MEHIO) U1l BO3BPalUEHHs K
xomange BEEP.

ITons3oBaTens Bo3ppaniaerca k komanae BEEP, xoropas Osima nocnenaeii
HCIIOIHEHHON KOMAH/0# 10 MOMEHTA BbIX0/a M3 MeHIO B [TpumMepe 1.

6: BEEP

IlepemMecTHTHLCSI BHU3 Ha BapHaHTHI napameTpa komaHasl BEEP,

ITepBsrif BapuanT mapaMerpa - "OFF" (BeIk09NTh) (TeKy1ias yCTaHOBKA 3
ITpumepa 1).

OFF

IlepemecTHTLCSI Ha 3TOM YpOBHe 10 BapuaHTa "ON" (BrilounTh)

VCTaHORHUTH ImapaMeTp Ha NEPBOHAYANIBHOC 3HA9CHHUE.

ON

Coxpamnb H3IMCEHEHHE ! BBIKIIOYUTHL MCHIO.

MyIsTHMETP TeHEpHPYET 3By KOBOU CUTHAI ¥ BRIBOJWT Ha HHIUKATOP COOONIEHHE,
YTO U3MEHEHME COXpaHUIock. Ilocie 3Toro MpOMCXOIUT BEIXOM H3 MEHIO.

CHANGE SAVED
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Mpumep 3
paboThkl C MEH10

Pasgen 2 Pabota ¢ MeHro Tiepexdeii maHeu
OOyueHue paboTe ¢ MEHIO NepeaHen NaHenu

HekoToprie KOMaHIB! B MEHIO TpeOyIOT BBOJA 3HAYCHH YHCIIOBBIX IapaMeTpPOB.
IMocnemyromiue maru MoxaspBatOT, KAk BBECTH YKCIIO B MeHIO. B aToM npuMepe
HyJIEBOE 3HAYEHHUE ycTaHaBNuBaeTcs Ha - 2,0 B.

Cnedyem ybeoumucs, 4mo MyiomumMemp YCmanosneH Ha UsSMEpeHIe NOCMOSHHO20
HanpavICeHus ¢ paspewaioueii cnocobrocmuio unduxamopa 5 1/2 paspsdoe.
Omcoedunume om MynbmuMempa 6ce 6X00HbIE CUZHANbL.

Bxinounts MeHIO0.

IIpu Bxoze B MEHIO Ha ypoBHe "menus" (MEHIO) ITepBbIM BapuanToM OyaeT MEAS
MENU (MeHro u3MepeHuii).

A: MEAS MENU

IlepeMecTuTLCA Ha 3ToM ypoBHe g0 Bapnanta MATH MENU (Menio
MaTeMaTHYECKHX onepanmii).

Ha 3ToM ypoBHe CyIecTBY€T IIECTh IPYIIIT MEHIO.

B: MATH MENU

IlepeMecTHTLCA BHH3 HA YPOBeHB "commands' (KkoMaHIbI) B pAMKaX rPyIIbI
meHi0 MATH MENU (MeHio MaTeMaTHYeCKHX oltepanuii).

Ha 3ToM ypoBHe IIepBEIM BapHaHTOM sBiIgeTcA komanna MIN - MAX.

1: MIN~-MAX

IlepeMecTHTHCA Ha 3ToM YpoBHe A0 komanasl NULL VALUE (Hynesoe
3HaYeHHE).

CyuiecTByeT ceMb BapHaHTOB KoMaH, ZocTyNHbIX B pamkax MATH MENU.
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Pasgen 2 Pa6ota ¢ Menio niepenHeit HaHen:
O6yueHue paboTte ¢ MeHIO NepeaHeln NnaHemnu

2: NULL VALUE

5 IlepeMecTHTLCA BHHU3 [J1 BBelleHHs nonpaBok B napamerp NULL VALUE.

Ipu mepexoze k 3ToM ToUKe B IEPBELii pa3 HyJleBoe 3HaYeHUe JOJDKHO 661Th 0,0 B
TOCTOSTHHOTO TOKA. B JaHHOM IIpUMepe HyNeBOE 3HaUCHUE YCTaHABIMBAETCS Ha -
2,0 B nocTOSHHOTO TOKA.

A000.000 mvDC

Veudes muzarowutl suax “A” 6 1e80di uacmu UHOUKAMOPA, MONCHO OIMMEHUMb
GHEeCEHUEe NONPABKY U G036DAMUMbCA HA YposeHs "commands” (komanowl),

Haoicas .

CnejiaTh 9HCI0 OTpHHATEIbHbIM.

Campli IEBBIH CHMBOJ Ha HHIMKATOPE MEPEKIIFOYAETCI MEXKIY + 1 - .

-000.000 mvDC

HepemecTnTh MUraomuii Kypcop 119 BBeJleHHe NIONPaBKH B NepBblil pa3paa.

CrnegyeT OTMETHUTD, YTO CAMBIH JIEBBII pa3psag MUTAET.

-000.000 mvDC

BbINOJIHUTL NpUpalieHye EPBOro pa3psaa, NOKa HA HHANKATOpe He
nmossBHTCA ''2".

MoxHO yBENUUHBATh WI¥ YMEHBIIATH IHM(PY B KOXKI0M pa3psie HE3aBHCUMO OT
apyrux. Ha cocemHue pa3psaibl 5TH H3MEHEHNMA HUKAKOIO BHUMAHMSA He OKA3bIBAIOT.

-200.000 mvVDC
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[Auto/Man |

ENTER

9

10

11

Pasnen 2 Pa6ota ¢ MeHIO epeaHei maHe
OGyyeHune paboTe ¢ MeHI0O NepeaHel naHenu

ITepemMecTMTE MHralOLUHMi Kypcop Ha MeCTO HHAHKALHH ''units” (eTHHHLBI
H3MepeHHs).

CJIGIIy €T OTMETUTH, 9TO CAUHHNIILI USMEPCHUA B HpaBOﬁ qacTH HHAUKATOpa MUATaroT.

-200.000 mvDC

YBean4HTh NOKa3bIBaeMoe MHAHKATOPOM unciio B 10 pa3.

CremyeT OTMETHTB, 9TO IIOJIOKEHHE ACCATHIHON TOUKH U3MEHIIOCH U YUCIIO Ha
HHIUKATOpE yBEIHUnnock B 10 pas.

-2.000,00 wvDC

Coxpamnb CACJIaHHOE H3MEHEHHE H BHIKJIIYHATH MECHIO.

MyJIsTHMETp FeHepUpYeT 3BYKOBOM CUTHAT M BRIBOIWT HAa MHAMKATOP COOGIIEHHE,
9TO W3MEHEHHE COXpaHeHO. I1ocie 3TOro HPOUCXOAUT BEIXOX U3 MEHIO.

CHANGE SAVED

Cnedyem umemp 88Uy, YMo ONEpayUs YCMAaHOBKY HYIs GKIIOYeHa, U Onsl
OMHOCUMENbHBIX UBMEPEeHUIl UcnOonb3yemcs Hyaegoe 3Hauenue - 2.0 B . [{ns
OYUCMKU HYNe6020 3HAUeHUA cledyem Havcamb knaguuty [Null] .

Omum 3a8epuiaemcs Kpamkoe u3yyeHue meHio nepednell nanenu. Ocmanvnas
yacme pazdena ROCEAWEHA HECKONbKUM Haubonee pacnpocmpaHeHHbvim
onepayuaM NpU YNpasieHuy MyTomuMempom ¢ nepedHeil naHenu.
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Pasgen 2 Paborta ¢ Menro nepeHeil maHenn
BuiknioyeHUe pas3genuTenbHON 3anaTomn

"On/oft

[Shif] [ <]

A \
ENTER

BrixiroueHue pa3enuTebHOM 3arsTomn

MoOXHO BHIBOJUTS IIOKa3aHW Ha IIEPEAHION0 [IaHENb C pa3ieUTENbHOI 3aniaToi,
mubo Ge3 Hee. [Tocnemyromue Mard MOKA3BBAOT, KAK BHIKITOUUTE 3aIATYIO.

08.241,*53 VDC 08.24153 VDC
paspenuTenbHOK 3ansaTon Be3 pasgenuTeribHOM 3anATOM
(3asodckasn ycmarnogka)

Bx1ouydTh MEHIO.

A: MEAS MENU

IMepeMecTHTLCA Ha ypoBHE ''menus’’ (MeH10) 1o BapnanTa SYS MENU
(CucreMHOE MEHI0).

D: SYS MENU

I[MepemMecTHTBLCS HA OAWH YPOBEHb BHM3, 2 32aTeM HAa TOM YPOBHE A0 KOMaHAbI
COMMA (3ansTas).

7: COMMA

I[MepeMecTHTHLCS HA OHH YPOBEHBb BHU3, 2 32aTEM HA ITOM YPOBHE 0 BAPHAHTA
"OFF" (BBIKJIIOYNTD).

OFF

Coxpamm> CACJIAHHOC H3MCHCHHE H BBIKJIIOYHTL MCHIO.

VcTanoBKa pazaenuTeNsHOM 3aMIToMN 3aI0MUHACTCS B 3HEP2OHE3a8UCUMOTE TIaMSATI
U He usmeHsemcs TIOCTIe BEIKITIOUCHI IMTaHNS WIH JUCTAHIIMOHHOTO ¢Opoca.
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Pasaen 2 Pa6orta ¢ MeH:o mepeHeil maHeTn
BbinonHeHue usmepeuuﬁ C HyneBbLIM 3HAYEHUEeM

Brimonuenue I/IBMepeHI/Iﬁ C HYJICBBIM 3HAYCHHUCM

Kaxnoe H3MEPEHHE C HYJIEBBIM 3HAYEHHEM WIH omHuocumenbHoe USMEPEHHE, - 3TO
Pa3’HOCTh MCXXAY BXOJAHBIM CHTHAIIOM H 3alIOMHCHHBIM HYJICBBIM 3HA9YCHHUEM.

Pesynvmam = noxazanue - Hynegoe 3Ha4eHue
Utobbl cHUTaATL/UBMEHNTL HYNEBOE 3HaYEeHWe,

cneayet ucnonssosate MATH MENU (MeHio
maTemaTuHeckux onepauui).

(-) HEWLETT 34401A
LI PACKARD MULTMETER

- KEEKEKKEKK

BkniouaeT onepauuio ¢ HynesbIM Mpu BKAIOYEHNM OnepaLuy ¢ HyneBbIM
3HaYeHMeM; NOBTOPHOe HaxaTne 3HaYeHUeM BKMIOYaeTca CBETOBOM
BbIKMIoYaeT 3Ty onepawmio. curHanmsatop Math.

o Omepauuio ¢ HyJIEBbIM 3HAYEHHEM MOXHO BBITIOJHUTH C JIIOOBIM POIOM paboTHI,
32 HCKJTIOYEHHEM IIPOBEPKH HENIPEPHIBHOCTH AJIEKTPHUYECKUX LIeTeH, UCHBITaHuUA
JIMOJIOB U M3MepeHHs oTHOmeHuH. Oneparus ¢ HyJieBbIM 3HAaUSeHHEM OTHOCHUTCS
TOJIBKO K YCTAHOBJIEHHOMY POy pabOTHI M IIPH €r0 H3MEHECHHUH BHIKITIOYAETCS.

o Y00 yuecTh COMPOTHBIICHHUE N3MEPUTEINBHBIX Kabenel it Goee TOTHEIX
IBYXTIPOBOJHBIX M3MEPEHHI COTIPOTUBIICHHUS ClIeIyeT 3aKOPOTUTh MX KOHIIEI H
3aTeM HakaTh Kiasumry [Null] (Vcranoska Hynst).

« IlepBoe mokasanue, CHATOE Mociie HaxkaTus kKnapumu [Null] , sanomMuauTcs
Kak HyneBoe 3HadeHne B Null Register (Peructp HyneBoro 3Ha4eHMA).
Jhro6oe panee 3alIOMHEHHOE 3HAYEHME 3AMEHSETCA 3THM HOBBIM 3HaYEHUEM.

o Briouns onepaiyio ¢ HyJJeBHIM 3HAYCHHEM, MOXKHO M3MEHUTH 3aTIOMHEHHOE
HyJIeBOe 3Ha4eHHe, el Haxarh kiasum [Shift] [>] (Menu Recall). 3o
npusener k komanne "NULL VALUE" (HyneBoe 3HaueHHE) B MEHIO )
MATH MENU (ecnu onepayus c nyneavim 3Ha4enuem exriovena). Ilepeins
Ha ypOBeHb "parameter”, MOKHO H3MEHUTH 3HAYEHHE HA HHIUKATODE.

o Peructp Null Register (Peructp HyJIeBOro 3HaYCHHA ) OYHIIAETCA [IOCIIE
H3MEHEHHA poJia paboT, BHIKIIOUEHNA ONepalluy ¢ HyJICBBIM 3HAYEHUEM,
BBIKITIOUEHNMS [IUTAHKA WIIH AUCTAaHIOHHOTO c6poca.

f
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Pasgen 2 Pa6ora ¢ MeHro Iiepe/iHeii maneu
3anoMyHaHue MMHUMaNbHOIO U MaKCUMalibHOTO NOKa3aHUiM

3annoMHUHaHE MHHUMAIBHOTO U MAaKCUMAIIEHOTO
IOKa3aHuu

HpH BBIIIOJTHCHUH pAla H3MepeHPIﬁ MOXXHO 3aITOMHHUTh MUHUMAJILHOC U
MakcHUMaJibHOe IokazaHusa. Huxke 1moka3aHo, Kak cUHTaTh MHHHMAaIbHOC,
MaKCHUMAaJIBHOC, CPCAHECC 3HAYCHHUA, a TAKKE KOJMYECTBO TMOKa3aHui.

YTo6b! cunTaTh MMHUMaNbHOE, MakCMMarbHOe, cpejHee
3HauYeHWA U KONMUYECTBO NOKa3aHUiA cnedyeT UCNoNb3oBaTh
MATH MENU (MeHio maTtemaTtuueckux onepawui).

%) HEWLETT 34401A
{48 PACKARD MULTIMETER

RRERERERRE

Math

BkniouaeT onepauuio min - max (onpepenexHve pu BKNIOYEHUM onepaLmn min - max
MMWHUMAaNbHOro/MakCMMarneHOTO MoKasaHuiA); 3aropaeTcA CBETOBOW curHanusaTop

MOBTOPHOE HaXaTue BbLIKMIoYaeT 3Ty onepaLuio. Math.

Onepanuro min-max MOXXHO BBIIOITHUTS € MOOBIM poioM paboTel, 32
HCKIIOYEHHEM IIPOBEPKH HENPEPHIBHOCTH 3NEKTPHIECKHX eTelf M HCTIBITaHH.
JquonoB. Onepallys min-max OTHOCHTCA TONBKO K YCTAHOBIEHHOMY POZY
paboTHhI M IIpH €TI0 U3MEHEHUH BEIKIIIOUAETCH.

BKIIOYHE ONlepalliio min-max, MOKHO CUHTATh 3alIOMHEHHbIe MUHUMATBHOE,
MaKCHMAJILHOE, CpelHee 3HAUEHHA M KONIIeCTBO IIOKa3aHu, eClI HaXaTh
knauiy [ Shift] (Menu Recall). 9to npusener k komanae "MIN-
MAX" B meHro MATH MENU (ecau onepayus min-max sxnioyend).

Ilepefins Ha ypoBeHb "parameter”, MOKHO CUMTATh BhIMEYyKa3aHHBIE 3HA-
YeHHS, HCTIONB3YS  KJIaBHIK or .

3anoMHeHHbIe 3HAYCHHS OYMHIAF0TCA IOCTe BRIKITIOUEHMA OIcpaitiu min-max,
BBIKIIFOYCHHA ITMTaHWA WK TUCTaHITHOHHOTO c6poca.

CpenHee 3HayeHHe Oepercs OT Beex NMOKA3aHMM, CHATHIX MOCHE BKIIOUEHHUS
olepanyy min - max, a He TOJIBbKO I10 3alIOMHEHHBIM MUHUMAIBHOMY H
MaKkcuMalbHOMY 3HadeHHsM. KoirdecTso okazaHuii - 370 001ee YHCIIo
MOKa3aHUi, CHATHIX C MOMEHTa BKITIOUEHHS Ollepalliy min-max.
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Pazpen 2 Pa6oTa ¢ MeHIO nepeaHei maHenu
Mpeo6pa3zoBaHue pe3ynbTaToB U3MepeHui B b

IIpeoGpazoBanue pe3yabTaToOB NU3MEPEHHUI B b

Kaxnmoe npeobpasoBanue B 1b €CTh pa3HOCTh MEXAY 3HAUEHHEM BXOIHOTO
CHrHaJa ¥ 3aJJOMHEHHBIM OTHOCHTE/IBHBIM 3HAUSHHEM, 002 U3 KOTOPHIX BhIpaXKeHBI
B OTHOCUTENBHEIX €IMHULIAX IBM.

ob = nokazanue B 7bM - OTHOCHUTENIHHOE 3HaYEHHE B 1BM

[ns cunTbIBaHUS/M3MEHEHUSA OTHOCUTENLHOFO 3HAYEHUA B AB
criegyeT ucnonb3osats MeHto MATH (MeHto matematiueckux
onepauwvn).

[5) HEWLETT 34401A
8 PACKARD MULTMETER

ca . EEEEREERERE

Bkniouaet onepaunuio npeobpasoBaHus TMpu BrntoueHun onepavumu
B AB; NOBTOPHOE HaxaTue BhIKMiouaeT npeobpa3oBaHusi B gb 3aropaetcs
3Ty onepauuio CBETOBOW curHanusatop Math.

 VYcradosutk post pabotsl [DC V]| (M3MepeHHe OCTOSHHOTO HANPSKEHHS)
umn [AC V] (usMepeHne NepeMEHHOTO HANPSOKEHHS).

« TlepBoe moka3zaHMe, CHATOE MOCIE BKIIOYEHMA onepanuy npeobpazosanus B Ab,
npeobpa3syercs B IBM U 3alIOMUHAETCA B KAYECTBE OTHOCHTENBHOTO 3HAYEHUS B
dB Relative Register (Peructpe oTHOCUTENbHBIX 3HadeHuit B 1b). Jlio6oe panee
3alIOMHEHHOE 3HAYeHHE 3aMEHAETCS ITUM HOBBIM 3HaYCHHEM.

o Brmodus onepauuio npeodpa3sopaHusd B AB, MOXHO N3MEHHTE OTHOCUTENBHOE
3Ha4eHHe, €CIIM HaXKaTh Kiiapuuy [ Shift| (Menu Recall). 3To npusenet
k komanze "dB REL" B Merto MATH MENU (ecru onepayus
npeobpasocanus 6 OF exnouena). [epeiins Ha ypoBeHs “parameter’”, MOXKHO
W3MEHMTH 3HaYEHHE Ha MHIUKATOpE.

« Peructp dB Relative Register ounmaeTcs nociie U3MeHeHHA poJia pabor,
BBIKITIOUEHHS OIlepalliy peoOpa3oBaHu B A, BRIKIIOUSHUS MHTAHUA MK
JICTaHIIMOHHOTO cOpoca.
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Pasgen 2 PaGora ¢ MeHIO MepeHeii maHe u
MpeoGSpasoBaHue pe3ynbLTaroB u3mMepeHun B obm

ITpeo6pa3oBaHue pe3yapTaTOB U3MEpPEHUH B 1bM

Omnepaups B 1M BBIMUCIIAET Y POBEHb MOIHOCTH, PACCEAHHON Ha BHY TPEHHEM
Pe3UCTOPE OTHOCUTENBEHO 1MBT.

obm =10 x Log,, (noxwauuez/mepa conpomugnenus/1 MBT)
[na cuutbiBaHUAM3MEHEHUA 06PA3LIOBOI MEepPbI CONPOTUBIEHMS,

ncnons3yemMoii B onepavun npeobpasosaHus B AbM, crieayeT
ucnons3oeatb MeHio MATH (MeHio MaTeMaTuiecknx onepatiuii).

7g HEWLETT 34401A
¥l PACKARD MULTIMETER

KEEKREEKEKK

BxnilouaeT onepauuio npeobpaszosanua B lMpu BrlOYeHWN onepauun npeobpasoBaHus B
" ABM; NOBTOpPHOE HaxkaTue BbikrioyaeT ABbM 3aropaeTcsi CBETOBOI CUrHanuaaTop
- 9Ty onepauuio. Math.

» VcranoButh poxt pa6oTsl [DC V| (d3MepeHHe MOCTOAHHOTO HANPAKEHHA)
wm [AC V] (usMepeHne IEPEMEHHOTO HANPDKEHNS).

« 3aBopnckas yCTaHOBKa 1A 00pa3sLioBOil MEpHI conmpoTHBICHHUS - 600 OM. g
YCTaHOBKH JIPYTOTo 3HAYEHHs CleayeT HaxaTh kinasumu [ Shift] [>] (Menu
Recall) nocne BkiroYenns onepauuy npeodbpasopanus B Abm. ITo
npuBeneT k koMaHae “dBm REF R” B MeHI0 MATH MENU (ecru onepayus
npeobpasosanus 6 0bm exniouena).

3arem ciemyer NepeiTH BHM3 Ha ypOBEHE "parameters” M yCTaHOBHUTH OJHO U3
cleayomyx sHaueHuii: 50, 75, 93, 110, 124, 125, 135, 150, 250, 300, 500, 600,
800, 900, 1000, 1200, nim 8000 Om.

o O6pasuoBas Mepa CONPOTHBIIEHAS 3aIIOMHHACTCS B SHEP2ZOHE3a8UCUMOTI TIAMSITH U
He uaMensemcs TIOCIe BHIKITFOYeHUH TUTAHUS YUTH IMCTAHIMOHHOTo cOpoca.
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Pasgen 2 Pa6ota ¢ MeHIO epenHeil maHen
3anyck MynbTUMeTpa

3amyck MynbTAMETpa

MoxHo 3aIlyCTUTE MYJIBETUMETD € nepenHeif: aHeny, NCnoabh3ya OﬂHOKpaTHHﬁ
3aIryCK HJIH aBTOMaTUICCKUM 3amycCK.

75 HEWLETT 34401A
LA PACKARD  MULTMETER

Auto/Hold Auto/Hold
TRIG - THIA * 9
I
BxntoyaeT 0gHOKpaTHbIA 3amyck B npouecce kaxaoro namepeHus
W 3anyckaeT MynbTUMETD. 3aropaeTcs CBETOBO curHanusarop
3amepa (*).
rlepexnloqaeT Mexay pexumMmamMmu Korp,a MyINbTUMETP XKOET OAHOKPpaTHOro
aBTOMaTU4eCKoro 3anycka v 3anycka, saropaeTcs CBETOBOU
yAepXUBaHUA nokasaHus. curHanuaaTop Trig.

o PexxuM aBTOMaTHYECKOTO 3allycka YCTaHaBJHBACTCA IIPH BIJIIOYCHUM
MyJNbTHMETpa. 3aMETHM, UTO B Hpoliecce KaKAOro M3MepeHH 3aropaercs
CBETOBO} cHrHanmu3aTop 3amepa (*).

o Bcaxuif pa3 IpH HaXXaTHM KIaBUIIH BEIpabaTRIBacTCA
OJIHOKpATHBIH CUrHAJ 3alMycKka H CHUMaeTCsl OXHO MOKAa3aHue, MOCie Yero
MYJIETUMETP XKAET CHEAYIOMEr0 CATHANA 3amycKa. I IoBTOpeHus
3amycKa MyJILTUMETPA CeAyeT BCAKUIA pa3 HAXKUMATh 3TY KIaBHILY.

Ucnonb3oBaHue BHELWHEro 3anycka

PeXvM BHELLHETo 3arnycka Takke BKIloyaeTca HaxaTveM knapuiuv [Single ],
OTOT PEXMM HaNnOMUHAET PEXMM OJHOKPATHOIO 3anycka 3a UCKITIOUEHUEM TOTo,
YTO UMMYNbC 3aMycka noAaeTca Ha rHesao Ext Trig Ha sagHeit naHenw.
MynbTUMeTP 3anyckaeTca oTpULATENLHLIM nepenagom umnyneca TTT1.

B pexxMMe AMCTaHLIMOHHOrO ynpasneHus knasuwa | Single | Gnokupyetcs.
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Pasgen 2 Pabora ¢ MeHIO nepenHeii naHenn
YaepxuBaHue nokasaHus Ha UHAUKaToOpe

y,Z[ep)KI/IBaHI/Ie IIOKa3aHWA Ha UHAWUKATOPpES

CBOJCTBO YAep/KUBaHHS IOKA3aHUA TI03BOJIAET 3aXBATHIBATE U Y AEPKUBATDH
cTaOMIBHOE IOKA3aHKue Ha uHIuKaTope. [Ipy o0HapY KeHMM TAKOTO NOKA3aHus
MyJIBTHMETD yAEPKUBAET ero Ha HHAWKATOPE B TeHepupyeT 3BYKOBOM CHIHAJL.

[ns HacTpoik1 NONOCK! YyBCTBUTENBHOCTU, NPUMEHAEMON
B peXvMe yAepXuBaHusa NokasaHus, cregyet
ucnonk3osate Mento TRIG MENU (Mento sanycka).

[f5) HEWLETT 34401A
8 PACKARD  MULTIMETER
Auto/Hold
iy
TRIG * Hold
MepeknioyaeT mexay pexumamu py BKNIOYEHUN peXUMa yAEpXNBaHUA
aBTOMAaTWU4YECKOFO 3anycka u nokasaHusa 3aropaeTcA CBETOBOWN
YOASPKUBAHUSA NOKasaHus. curHanusatop Hold (yaepxvsaHue).

o YIep)KHBaHHE MOKA3aHUs HIMEET PErYIIMPYEMYIO HONIOCY YYBCMEUMENbHOCHIL,
BBIp&)KAEMYIO B TIPOLIEHTaX OT IIOKa3aHUI Ha YCTaHOBJIEHHOM Iipefelie. [Tojoca
TI03BOJIAET OTIPEENHTD, KAKHE ITOKa3aHNs CYUTATh CTaOILHEIMH )1 BEIBOJA
Ha MHAMUKATOP. 3aXBaT ¥ BHIBOA HA HHAYKATOP HOBOT'O 3HAYEHUA MPOUCXOAUT
TOJIBKO TIOCJIE mpex TIOCIIEeAOBATENBHEIX II0Ka3aHUH, IOMaJAl0NINX B II0JIOCY.

 Ilonoca no ymorganuto pasHa 0,10 % oT nokasanui. Bkmodus pexum
yZepKaHus NOoKa3aHuH, MOKHO H3MEHUTS T10JI0Cy, Haxas | Shift]
(Menu Recall). Oto npuBeneT k kxoManae “READ HOLD” B Mento TRIG
MENU (ecnu pescum yOepucanus noKa3aHull GKIIOYEH).

Ilepeiins Ha ypoBeHs “parameter”, MOXKHO YCTaHOBUTH OJTHO U3 3HAYEHHUIA
0.01%, 0.10%, 1.00%, or 10.00% om noxazanus.

o 3HayecHHE [10JIOCH YYBCTBUTEILHOCTH 3AIIOMUHAETCS B 9HEP203AGUCUMOU
namsmu; IOCHe BHIKIIIOYCH!A TMTaHKUA WM AMCTAaHIMOHHOrO ¢fpoca foxoca
qyBCTBHTEIBHOCTH 10 YMOTYAHHUIO ycranaBiuBaeTcd Ha 0,10 % 0T 110ka3anus.
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Paznen 2 PaGora ¢ MeHIO nepeHeli naHem
OnpegeneHue oTHoweHu dev:dev

Onpenenenue otHomeHu# dev:dev

JU714 BEIAKCIICHI OTHOIIEHHA My IbTHMETDP H3MEPSeT IOCTOSHHOE OTIOPHOE
HampsbkeHue, mogasaemoe Ha resna SENSE (ruesna CAUTEIBAHHA), n
HanpseHue, nogasaemoe Ha raesfia INPUT (BXOJIHBIE ruesna).

— 8X00H0e MOCMOAHHOE HAMPIKGHUE
OmHoweHue = 5ropHoE NOCMOSHHOE HarpsKeHUe

Ans BkioyeHus onpegeneHys OTHOLWEHWIA crieqyeT
ucnonb3osatb meHio MEAS (MeHio usmepeHui).

wl' BA401A
LI PACKARD  mLTesETER

RERERRRRERRE ||

| e

B A BB E)
——

oarott T Maast WA DTG aarions
[ L] | = il
tnm:ﬂ ™e oA

+ +
Signal Reference
Voltage Voliage

Hanpskenue OnopHoe
BXOAHOro HanpspkeHue
curHana

Mpu BKloueHn poaa paboT No onpeaeneHuio
OTHOLLEHWIA 3aropaeTcsa CBETOBOMN
curHanusatop Ratio (OTHoweHue).

» Haruesgax SENSE pon paGoTsI 0 U3MEPEHHIO OMOPHBIX, HATIPSIKEHIIA
BCEr/a yCTaHOBJEH HA HOCMOAHHOE HANPAJCEHUe I MMeeT MaKCIMabHO
HM3MEPAEMBIH BXOIHOM cHrHai +12B nocrosanHoro toka. [Ipu namMepeHmax
ONOpPHBIX HamnpsukeHHUH Ha rHe3gax SENSE aBToMaTH4YecKH yCTaHABIMBAETCS
PEXHM aBTOMATHIECKOTO NEPEKIIFOIEHHUS TIPEIETOB.

o T'mezma Input LO (HuzkonoTeHHHAIBHOE THE3I0 BXOTHOTO CUTHAJIA) M Sense
LO (Hu3konoTeHIMaIbHOE THE3M0 CYUTHIBAHUA) JOHKHEL MIMETh 00z
OIIOpPHBIM YPOBEHb H HE MOTYT HMETh Pa3HMILY, IPEBLIIAIONTYIO + 2 BONbTa

o VYCTaHOBIEHHBIH Mpefien U3MEPEHHS PACIIPOCTPAHAETCS MOAbKO HA CUTHAI,
niofaHHsIi Ha rHe3na Input. CuraanoMm Ha rHe3nax Input MoxeT 6bITh M060€
TocTossHHOE HanpskeHKe oT 0 1o 1000 BOMBT.
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On/Off

[Shift] [ <]

LEULE

ENTER

Pasgen 2 PaGoTta ¢ MeHio nepenseil maHemm
OnpeaeneHue oTHoweHUH dev:dev

Mocrne Ty onmye Mary I0Ka3HIBAIOT, KaK YCTaHOBHTE poJi paboThl IO onpedeneHuio

OMHOWLEHUH, HCIIOJIB3Y A MCHIO Hepe}lﬂeﬁ Manejian.

BxiounTs MeHIO.

A: MEAS MENU

IepemMecTuThCS Ha YpoBeHb BHU3 10 KoMaHIbl RATIO FUNC (Onpenenenue

OTHOIIICHHHH).

4: RATIO FUNC

MepeMecTHTHCSE BHH3 A0 YPOBHA “parameter”.

Ha »ToM ypoBHe i JaHHOM KOMAaHAB! €CTh TOJIBKO OJHH BAPHAHT.

DCV:DCV

YCeTaHOBHTE pof paGoTs! N0 ONpeNesIeHHI0 OTHOWEHH H BHIKIIOUYHTL MEHIO.

3ameTHM, 4TO PH 3TOM 3aropaeTcs cBeToBol curHamm3aTtop Ratio (OTHomeHuE).

CHANGE SAVED

s evicnouenust pooa pabomer no onpedenenuio OMmHOULEH YL cledyem Hax cambp
Knasuuty 1106020 Opyzo2o poda pabomsl Ha nepedHel NAHenU.
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Pasgen 2 Pa6ota ¢ MeHIo niepeaHeit naHenm
Ucnonb3oBaHue NamMaTH ANA XpaHeHUs noKa3aHumn

Hcnons3oBanre naMaTH 11 XpaHCHHA HOKa3aHuH

MynbsTHMETpP MOKET 3aIIOMHHTE 0 512 mokasaHuii B CBOCH BHYTPEHHEH MaMsITH.
Hocnemyromue mary Moka3bBaroT, Kak 3AIIOMHUTH IIOKa3aHUA U KaK MX 3aTeM
CUHUTATb.

YeTaHOBHTL polt paGoThl.

YctanoBuTh moboif pox paboThl 110 MI3MEPEHUAM WM JFO0YI0 MaTeMaTHIECKY IO
omepato: Null, Min - Max, dB, dBm wnu Limit test. B mo6oit MoMeHT MOXHO
HU3MEHHTH poll paboOThl BO BpeMs CIUTHIBAHUS COIEP)KUMOTO NaMATH.

YeTaHOBHTEL pPe:KMM OJHOKPATHOTO 3anmycKa.

3ameTHM, 4TO IIPH STOM 3aropaeTcs cBeToroi curHanusarop Trig (3amyck). Ecnu
[aMATh U1 XpaHEHHs M0Ka3aHUi BKII0OYEHA, TOKa3aHKA 3aIIOMUHAIOTCS B Heit
HOCJTe 321y CKa MyJIbTHMETpA.

B oannom npumepe 0ns 3anoMuHaHus NOKA3AHUL UCNONL3YEMCA OOHOKPAMHbLI
3anyck. OOHAKO MOJICHO UCHOTBb308(Mb MAKICE ABMOMAMUYECKUTl 3aNYCK Unu

YOepHCuBaHue NOKA3aHUA HA UHOUKamope.

BrI04YHTL MEH10.

A: MEAS MENU

IepeMecTHTLCS1 Ha 5ToM ypoBHe 0 BapuaHTa SYS MENU (CuctemHoe MeHI0).

D: SYS MENU

TepeMecTHTBLCSI HA ypoBeHb BHU3 10 kKoMaHAbLl RDGS STORE (CoxpaHuts
NOKa3aHUA).

1: RDGS STORE

46



<]
v

[Auto/Man]|

ENTER

i

Recall

[Shift] [> ]

9

Pasgen 2 Pabora ¢ MeHO epeHei maHenn
Ucnonb3oBaHue naMAaTH ANA XpaHEeHUs NOKasaHUMK

TlepeMecTHTLCSI H2 YPOBeHB BHH3 H Ha 3TOM YPOBHE YCTAHOBHTL BapHAHT
"ON" ("Brawunts').

ON

COXpaHﬂTb CAeIAHHOE N3MEHEHME U BBIHTH U3 MEHI.

Ipu sTOM 3aropaercs cBeToBoi curHam3arop Mem (IlamsTh), IOKa3bIBast, 9T0
MYJBTUMETP FOTOB 3aIIOMHUTH [TOKa3aHUA. MOXKHO 3aIIOMHHTE A0 512 nmokazaHuit
BO BHYTpEHHeH aMATH, opraau3oBaHHoi o anropurMy FIFO (nmepselit Bomern -
nepBhIii BhIen). ITocie 3anoHeHNs TaMATH CBETOBOH cUTrHaNu3aTop Mem
BBIKITIOYHATCA.

Iloxazanus coxpauaomes 00 mex nop, NOKA NOABL30EAMENL He GKNIOYUM NAMAMb
NOBMOPHO, He GLIKTIOYUM NUMAHUE Wil He NPOU3Ge0em OUCMAaHYUOHHbIT cOpoc.
3anycTHTBL MyJBTHMETP TPH Pa3a NoApHa.

B pesyiprare B IaMATH 3allOMUMHAIOTCS TPH MOKa3aHHUA.

Hcnonb30BaTh NOBTOPHLII BLI3OB MEHIO 1A CYHTHIBARHHA 3alI0MHEHHBIX
NOKa3aHMIH.

Tlonp3oBarens nepementaercsa k komanae SAVED RDGS (CoxpaHeHHbIe
noka3asnd) B MeHi0 SYS MENU (CucreMHOe MEHIO).

2: SAVED RDGS
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Pasgen 2 Pabora ¢ MeHI0 IlepenHei naHeu
Wcnonb3oBaHue NaMATM ANA XpaHEeHUA NokKa3aHUKi

10 IlepeMecTHTbCS HA YPOBEHb BHH3, YTOOBI yBHIETh NepBOE 3aNIOMHEHHOE
MOKA3aHHe.

Hamamb 0n coxpanenust NOKa3anuil 8bIKNIOYAEMCsL ABMOMAMUYECKY NPU
nepexode 6 menio Ha ypogenv "parameter” ("napavemp").

[MepBoe mokasaHue, BHIBEIEHHOE Ha HHIHKATOP, ABJIAETCS NIEPBHIM [IOKa3aHHEM,
kotopoe 6but0 3amomuero (FIFO). Ecny B maMaATH He 3allOMHEHO HH OQHOTO
MOoKa3aHus, Ha WHAUKATop BEIBoxUTcA coobirenye "EMPTY" ("TIYCTO").
3armoMHeHHbIe TOKA3aHUA BEIBOAATCA Ha HHIHKATOP C COOTBETCTBYOIUMH
koa¢dUIHeHTaMH, eciti 310 Heobxomumo (1, m, k u 1. 1.). Hanpumep:

HoMmep nokasaHus

10.31607K: 1

OkcnoHeHTa

11 ITepeMecTHTLCH HA 3TOM YPOBHE, YTOGBI YBUIETH 1BA APYTHX 32aNOMHEHHBIX
TI0KA3aHNsA.

[TokxazaHus 3aOMHHAIOTCA 20pU30HMANLHO Ha YPOBHE "parameter”.

Ecnu naxcame xnasuuty , Haxooscw Ha ypogne "parameter”, mo Ha
unouxamop 6ydem geigedeHo nocnedHee NOKA3aHue U NOMb306AMeNs y3Haem
06 obuem xonuuecmae 3aNOMHEHHBIX NOKA3AHUIL

On/Off

[Sh__m_l 12 BBIKJIIOYHUTL MEHIO.

EXITING MENU
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OyHKIUOHAJIEHEIE
BO3MOXKHOCTH



CDYHKI_[I/IOH&HBHBIC BO3MOXKHOCTH

Hacrosamuii pasnen conepxut NoxpobHoe onvcanue Py HKIMOHAIBHBIX
BO3MOXHOCTEH MyJIbTEMeTpa. OTa HH(GOPMALS IIOMOXET [0JIE30BATENI0
9KCILTyaTHpPOBATh MyJITHMETP, HCIOJIb3Y A OpTaHbl YIIpaBJIeHUA IepeaHel maHelIn
WA TUCTAHIIMOHHOE yIIpaBiieHue. Pasiell COCTOUT U3 CIeQYOMUX TOAPa3/IENoB:
« Koudurypupopanue usMepeHuti, cmp. 51.

« MareMarudecKue onepanuy, cmp. 63.

s 3amyck, cmp. 71

o CucreMHBIe onepanuy, cmp. 84.

« Kondurypupopanue nucTaHIIHOHHOro HHTEpdeiica, cmp. 91.

o O6uiue cBeeHAA IO KaTHOPOBKe MyJIbTUMETpA, cimp. 93.

« Texuuueckoe o6cny)uBaHue NoIb3OBaTENEM, cmp. 100.

« CocrosHue MyJIBTHMETPA TI0CIIE BKIIOUCHHUS ITUTAHUA WITH TUCTAHIIMOHHOTO

cbpoca, cmp. 101.

[epen 9TeHHEM HACTOAMIETO pa3fesa HeIecooOpasHO 03HAKOMUTECH C
HEKOTOPBIMHU CBEIECHISIME O MEHIO NepeHel Maneny. Eciu nonp3oBaTels He
mpode paszeina 2 "Pabora ¢ Merro nepeaHeil nanenu" (CTp. 25), pekOMeHAyeTcs
3TO caenats cejidac. Pasgen 4 "CripaBodHMK 0 AMCTaHIIMOHHEIM MHTEpdeiicam”
(ctp. 103) comepuT onucaHue CHHTaKcuca KoMaH[ A3b1ka SCPI,
MpeIHAa3HAYEHHBIX L1 IPOrpaMMHPOBaHMs MYJIETHMETpA.

C nenpro omucanus cuHTaKcuca koMang SCPI s nporpaMMupoBaHus
MyJbTHMETpa [0 JUCTAHIHOHHOMY mHTepdeiicy ynoTpebismoTcs cieayomue
yCJIOBHBIE 0003HATEHUA:

« KkBagpaTtHele ckoOkH ( [ ] ) yka3biBaroT Ha HeoOA3aTeIbHbIE KITIOYEBEIE CIOBA
WIY TIapaMeTphl;
« (¢urypnsie ckobxH ( {} ) 3aKm09ar0T NapamMeTpsl BHY TPH KOMaHIHOM CTPOKH;

e yTIOBBIE CKOOKH ( <> ) yKa3bIBAIOT, YTO IOJIE30BATENb JODKEH 3aMEHUTE
3aKJIFOIEHHBIH B HUX [TApaMeTp KaKUM-TO 3HaUEHHEM;

e BepTHKaNbHAA 4YepTa ( | ) pasmelser HECKOIBKO NapaMeTPOB, U3 KOTOPHIX
HOJB30BATENb MOKET BEIGPaTh OGO
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Pazgen 3 ®yHKUMOHATLHBIE BO3MOKHOCTH
Kondurypupoanue uzmepenuii

Kondurypupopanue usmMmepeHui

Jlauisit moApas/en coaepKUT HH(OpMALHIO, KOTOpas HO3BOMIAET
KOH(UIYPHPOBATEH My JIETHMET] I BBIONHEHU H3Mepenuit. [Tone3zoBarens
MOJKET HIKOTa HE H3MEHATH apaMeTphl H3MePEHHi, KOTOpHIE 31eCh ONMCAHbL, HO
€CITH BCE K€ BOHUKHET HEOOXOIUMOCTD B TAKUX H3MEHEHMAX, OH MOXET
BOCIIOJIb30BAThCA BO3BMOXXHOCTBIO alaNTal[HH MyJIFTUMETpPa 110 KOHKPETHEBIE

TOTPeOHOCTH.

(I)HJ'IBTP NEepeMEeHHbIX CHI'HAJIOB

B MyJisTHMETpE HCIONB3YIOTCA TPH PasiYHBIX (PHIBTPA, KOTOPHIE IO3BOJAIOT
60 ONTHMHU3NPOBATH TOYHOCTh H3MEPEHUH HAa HU3KMX JacTOTax, THO0
YMEHBIIUTH 3HaYEHHA BPEMEHH YCTAHOBJIEHHA CHTHAIOB NIEPEMEHHOI0 TOKa. B
3aBUCHUMOCTH OT Y CTaHOBJICHHOH I10JIb30BATENIEM YACTOTHI BXOJHBIX CUTHAJIOB
MYJBTUMETP BEIOUpAET [T BHIIONHEHHA H3MEPEHUS unvmp MeOneHH020
Oeticmeusl, cpedHeckopocmHuol urbmp WM putemp Gvicmpozo deticmaus.,

Huoicecnedyrowan mabnuya pacnpocmpansemcs monvko Ha OREpayul UsMepenus
NepeMeHH020 HanpA’CeHUs U NEPEMEHHO20 MOKA.

BxoaHaa yacrora

YcraHaBnvBaeMbln (punbLTp

Bpems ycTaHOBRNeHus

3Ty-300«kMy
20 My -300kMy
200 My - 300 kl'y

¢unbTP MegneHHoro AeicTeus
CpeAHECKOPOCTHON UNbTP
huneTp BhICTPOro geicTens

7 CeKyHpA Ha nokasaHue
1 nokasaHue Ha cekyHay
10 nokasaHuWii B cekyHay

o VYcTaHoBKa KOHKPETHOro (GPUIBTPa 3alIOMUHAETCA B 5HEp203a8UCUMOTL TTAMATH;
MYJBTHMETp YCTaHaBIUBACT cpeoHeckopocmuou Gpunstp (20 I'y) mocne
BBIKJIFOYEHIS MUTaHMs WK JUCTaHIHOHHOTO chpoca.

s Vnpaenenue c nepedueii nanenu: BHIOpaTh H3 MEHIO (hIIBTP MELIEHHOTO

aetterBus (3 I'x), cpenneckopocrroi dmnbTp (20 ') wmu GpuasTp GbIcTpOro

aeiicreua (200 I'w). I1o ymonuanuio ycmanasnugaemcs cpedOHeckopOCmHoil

Quromp.

1: AC FILTER (MEAS MENU)
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Pazgen 3 ®yHKUIMOHAIBHEIE BO3MOXXHOCTH
Kondurypupoanue nzmepenmii

o Jucmanyuonnoe ynpasnenue: ykasaTh CaMyr0 HU3KYIO 9acTOTY, OXKHAOAEMYIO BO
BXOJIHOM CHTHajie. B 3aBUCHMOCTH OT 3TOI 9aCTOTHI MyJIbTUMETD YCTAHOBHUT
cootBeTcTBYIOIUiA GumbTp (cM. Tabnuiy Brime). KoManasl CONFigure u
MEASure? ycraHaBimmBanT ¢unstp 20 [

DETector:BANDwidth {3]20(|200|MINimum |MAXimum}

IMoporoBoe conpoTHBJIEHHE NPH NPOBEPKe HeNMPEePhLIBHOCTH
3JIeKTPHYECKHX Uenei

Ipu npoBepke HEMPEPHIBHOCTH IEKTPUIECKMX Heleil My IbTUMETp BhipabaTriaeT
HEMPEPHIBHBIA TOHAILHEIN CUTHAJI B TEX CIIyJasx, KOrda H3MEPEHHOES
COMPOTHBIIEHHE MEHBIIE, 9EM Hopo208oe conpomuanerue. 110I530BaATENH MOXKET
yCcTaHaBJIMBaTh OpOT Ha Moboe 3HaueHue B Auanasose oT 1 OM no 1000 Om.

3nauenue nopozo8ozo conpoOMuUBIEHUSL MOJICEM YCMAHABNUGAMBCSL MONBKO C
nepeoHeil nanenu.

o TloporoBoe conpoTHBIEHHUE 3aTIOMHUHACTCS B SHEP2OHE3A8UCUMO TIAMSATH U He
USMEHSIEMCSL NOCIE GBIKNFOYEHUS. MUMAHUSL W OUCMAHYUOHHO20 cOpoca.
+ Ha 3aBoje oporosoe conpoTHBIIeHHE ycTaHaBIMBaeTcs Ha 10 Om.

o Ilocie ycTaHOBKH MyJIBTHMETPA Ha PO pabOTHL 71 NPOBEPKH HEIPEPHIBHOCTH
9ITEKTPHYIECKHX Ierell MOXHO yCTaHOBUTE Mo60e Apyroe 3HadeH e IOPOrOBOTo
CONPOTHBIICHHS, HaXkaB cllefdyromue kHonku: [Shift][>] (Menu Recall).

2: CONTINUITY (MEAS MENU) ~0010 OHM

Cm. marowce "lIpogepxa Henpepvignocmu snekmpuyeckux yenei", cmp. 19.

52



Paznen 3 OyHKIMOHATLHBIE BO3MOXHOCTH
Kondurypuposanue u3mMepeHmii

Bxomnoe COIPOTHUR/ICHHE NOCTONHHOMY TOKY

OO6BIYHO C 1IeNIBI0 YMEHBIICHHA HABOAOK 0 MUHAMYMa BXOJHOE CONPOTHBIICHIE
MyJBTHMETpa yCTaHaBINBaeTCsA paBHBIM 10 MOM 11 Beex IpeenoB u3MepeHus
MIOCTOSIHHOTO HANpPsiKeHHA. C IENBbIO YMEHBIUCHIA IOrPEIUHOCTEH,
06yCIIOBIEHHEIX Harpy3KaMH, [OJIE30BATelh MOXKET YCTAHOBUTH BXOTHOE

' CONpPOTHBIEHKE Ha Benuuuny Gonee 10 TOM Iis NpesiesioB U3MEpEHns
mocTosHHOro HanpsoxeHwt 100 MB, 1 Bu 10 B.

Huxcecnedyrowas mabnuya pacnpocmpansiemcs moibKo HA UIMEPEHUA NOCOSHHOZ0
HANPSAJCEHUA U HE OMHOCUMCA K OCIATbHBIM POOam pabom.

Bx. conporusneHnue Bx. conporusneHue
Ans npenenos ANst npeaenos
100 mB,1B,10B 100 B, 1000 B
®uKe. conpoTuBneHne B 10 MOm 10 MOm
nonoxeHun ON (7o
YMOM4aHuo)
®uUKc. CONPOTUBNEHUE B >10MOm 10 MOmMm
nonoxeHun OFF

» ' 3HaueHWE YCTaHOBIEHHOI'O BXOJHOTO CONPOTHBICHHS 3alIOMHHAETCS B
SHepzo3asucuUMOoll TAMATH, MY JIbTUMETp YCTaHaBIUBaeT 3HaYeHue 10 MOm
(1 Bcex TpeneNioB U3MePEHHs OCTOSHHOrO HAIPSHKEHHA) Iocie
BBIKJTFOYEHMS ITUTAHUS WK JUCTaHIMOHHOro cOpoca.

o Vnpasnenue c nepednei nanenu: BbIOpATh U3 MEHIO PEKUM PabOTH ¢ BXOJHBIM
cornporusiieAreM 10 MOM (pukcupoBaHHOE COIIPOTHUBIIEHHE IIA BCEX
NpeJeIIOB U3MEPEHIUS [TOCTOSIHHOIO HAIPsDKEHH) HIIN PEXHM paboTHI C

BXOJIHBIM cONpoTUBIeHAEM >10 'OM. 1o ymonuanuro ycmanasnueaemen 10
MOm.

3: INPUT R (MEAS MENU)

o Jucmanyuonnoe ynpagnenue: MOXKHO BKIFOYUTE WIH BHIKIIOYHUTE PEXKHM
aBTOMaTHYeCKOH yCcTaHOBKY BXoqHoro conpoturienud. Iipu AUTO OFF (o
YMOJT9aHHMIO) I BCEX MPELEIOB BXOLHOE COMPOTHBIIEHUE Y CTaHABIMBACTCS
paBHEIM 10 MOM; mpu AUTO ON 11 TpeX HIKHUX IPENeIOB BXOJHOE
COIPOTHBIICHHE yCTaHaBIMBacTCs Ha 3HadeHue >10 'OMm. Pexum AUTO.OFF
aBTOMATUYECKH YCTaHABIMBAECTCA KOMaHIaMi CONFigure m MEASure?,

INPut:IMPedance:AUTO {OFF|ON}
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Pazpen 3 ®yHKUMOHAIBHBIE BOBMOXHOCTH
KondurypupoBanue usmMepeHui

Pazpemaroman cnoco0HOCTb

Paspemarornas crmocoOHOCTh OIMpeaeIsieTcss ¢ IIOMOIIBIO TEPMUHA KOTUYECMEO
paspsa00s, KOTOPoE 3a/1eHCTBOBAHO My TbTHMETPOM [UIA M3MEPEHHS WU
BU3YIFHOTO HpEJACTABICHHS [IOKa3aHUA Ha HHOUKaTope. MOXKHO YCTaHOBUTD
pa3pelaroIylo cocOOHOCTh paBHOH 4, 5 U 6 noaHwlX paspados IWHOC pasps
"lpgn, KOTOpBIH MOKeT ObITh ToNbKO "0" win "1". [ yMeHbIIeHHs ITOrPeNTHOCTH
H3MEpEHH B MAKCHMAIBHOTO IOJABICHIS [IOMEX PEKOMEH/Y €TCA YCTaHABINBATD
PpaspelIaroIryIo clIocoGHOCT 6172 paspsanoB. 4 IOBBIIEHHA CKOPOCTH
M3MepEeHHil PeKOMEH Ty eTCA YCTAHABIMBATS PA3PEIAIONy o CIIocO6HOCTS 41/2
paspsna.

Pacnpocmpansemca Ha ece poovi pabom no usmepenusm. Paspewarowas
CHOCOBHOCMb Ol MAMeMAamuYecKux onepayull (YCmanoska Hyis, HaxodicoeHue
MUHUMAIbHO20/MAKCUMATLHO20 3HAYeHUl, nPeobpazosanue pe3ynsmamos
usmepenust @ OB u 0bm, konmpons no duanazony 3navenuti) cosnadaem c
paspewiarowyeii cnocobrHocmbIo po0a pabomul, UCHOTLIYEMO20 NPU USMEDEHUM.

B Hmxecnenyromeil Tabauie I0Xa3aHO COOTBETCTBHE MEX Y KOJIHIECTBOM
YCTaHOBJIEHHBIX PA3pAAOB U pe3yNbTUPYIONIM BPEMEHEM HHTEIPHPOBAHUS
(BBIpaXXEHHBIM depe3 KOHIECTBO yukinog cemu numarnus - PLC). Pexim
ABTOMAaTHIECKOM YCTAHOBKH HYJIA (autozero) y CTaHABIHBAETCA KOCBEHHO, KOTA
TOJB30BaTe)b YCTAHABIIMBAET Pa3pemIatoNylo cIocOOHOCT. CM. makdice
"Aemomamuyeckas ycmanoska Hyas", cmp. 59.

Pazp. cnoco6HocTb Bpems uHTerpup.
4 pasp. (bbicTpo) 0.02 PLC
* 4 pazp. (MeaneHHo) 1PLC
5 pasp. (bbicTpo) 0.2 PLC
* 5 pasp. (MeanerHo) 10 PLC
(o ymonuaHruio)
* 6 pasp. (beicTpo) 10 PLC
6 pasp. (MeaneHHo) 100 PLC

* 3TU BapWaHTB! YCTAHOBKW KOHUIYpUPYIOT BONILTMETP Tak, kak ecim 66l nonesosarens
caMm Haan Ha knasuwm paspsaHocty ("DIGITS") nepepHeit nanenw.
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5 pa3pagos

Pazgen 3 OyHKIMOHAIBHBIE BO3MOKHOCTH
Kondurypupopanne uamepeHui

Pazpewarowas cnocobnocms OmHOCUMCA UCKIIGYUMENbHO K YCMAHOBIEHHOMY
PoOy pabompl, Mo eCmb, MOXCHO YCMAHOGUMb PA3PEULAIOUYIO CROCODHOCMb ONA
Kax#co02o poda pabomei omoenvro. Mynomumemp "nomHum' paspewaiouyio
CROCOOHOCMb NPYU NEPerNIcYeH Ul ¢ 00HO20 poda pabomul HA OPY20il.

]I.O.216,5 VDC

Paspsag “1o— |

Paspsag “1o"—no—

MokasaH npeaen namepeHUsl NOCTOAHHOTO HanpskeHusa 10B, Ha
MHOMKaTOpe BU3yanbHO NpeacTaBneHsl 51, paspsaaos.

=045.23 mvVDC

MNMoka3aH npeaen uaMmepeHUs NOCTOSIHHOro HanpspxkeHusa 100 mB, Ha
vHAMKaTOpe BU3yanbHO npeacraBnelsbl 415 paspsaaa.

113.325,6 OHM

Moxa3saH npeaen usmepeHus conporuenennsa 100 OM, npeacraBneHbl 614
pa3psaoB.

o Benmuuna paspemaromeii CHOCOCHOCTH 3aIIOMUAHACTCA B SHEP203ABUCUMOT
MAMSTH; MyJETHMETDP aBTOMAaTHYECKH YCTaHABIMBAET Pa3PEIIAOIYIO
CHoCOOHOCTH 514 paspsamoB (Uit BceX poJOB pabOTHI) TIOCIE BBIKITIOYSHAS
IATaHAS WA JUCTaHIIMOHHOTO cOpoca.

o JIpu KOHTpOJIEe HENPEPHIBHOCTH EKTPUIECKHX NeNell ! UCIBITAHUHA JUOIOB
pazpemaromas crocoGHOCTh pukcupyeTcs Ha 514 pa3psaaos.

o Jlng u3sMepeHuii NOCTOSHHOTO HANIPsHKEHHs, IIOCTOSHHOTO TOKa 1
CONPOTHBIICHHA U3MEHEHHE KOJIHUIECTBA PA3PANOB 03HAYAET HE TONBKO
H3MEHEHME paspelaroleif crioco6HocTH My IbTUMeTpa. IIpH aToM H3MeHseTcs
TaKKe 8pemMs UHMeZpUupoBaHus, TO €CTh TOT IIEPHO, B T€YEHHE KoToporo AT
MYJITEMETPA BBITIOJIHAET JUCKPETH3AIMIO BXOTHOTO CHTHAIA TS JI0NY YCHHA
pesynsTaTa usMepenusa. Cu. makoice "Bpems unmezpupoganus’fcmp.-57):
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Paspemaroian
crocoGHoOCTL
(npodonsicenue)

Pazpen 3 OyHKUMOHANBHEIE BOSMOKHOCTH
Kondurypuposanue usmepenmii

+ IIpu M3MepeHIIX NepeMEHHBIX BeJIMYMH pa3pelialomas ClIocOOHOCTh
daxTIdeckd ycTaHAaBIMUBAETCA Ha 61/ paspsanos. Ecin ycraHoBiieHa
paspemaronas croco6HoCTh 414 Wik 54 paspanoB, MyJIbTHMETP IIPOCTO
"MacKUpyeT" OJVH WX IBa paspana. EMMHCTBEHHBIM criocoGoM KOHTPOIA
CKOpOCTHM CHATHA NMOKA3aHUH NPH U3MEPEHUM [IEPEMEHHBIX BEIIHIVH SIBIAETCH
yCTaHOBKa 3aIepKKH 3aIycka (cM. cTp. 79).

o TIpu M3MepeHNH OTHOIIEH!I ycTaHABIIMBaeMas paspenIaimas CriocoGHOCTh
pacrpocTpaHsieTcs Ha CUTHAI, [IOIaHHBII Ha BXOIHEIE rHe3a Input.

o Vnpasnenue c nepedneil nanenu: yCTAaHOBUTH MeIUICHHBIH HITH OBICTPHIN peXAM
IUTA KaJK/I0# YCTAaHOBKH paspemaomeit ciocobrnoctu. I1o ymonuanuo
YCMAHAGRUBAEM A MEOTIEHHBLIL PEXCUM C paspemaroweti cnocobHocmero 5
paspsoos.

5: RESOLUTION (MEAS MENU)

Cm. maxoce "Ycemanoska paspewaroweti cnocobnocmu”, cmp. 21.

o Jucmanyuonnoe ynpaenexue; YCTAaHOBHUTH Pa3speINaroIylo CII0COOHOCTE,
HCTIONB3Y 1 HIDKECTIEMY FoNIre KOMaHIBL.

CONFigure: <fundtion> {<range>|MIN|MAX |DEF}, {<resolution>|MIN |MAX | DEF}
MEASure: <fundion>? {<range>|MIN|MAX|DEF}, {<resolution>|MIN |MAX | DEF’}
<function>:RESolution {<resolution>|MIN|MAX}

Paspernmaroas cmocoGHOCTh YKa3BBAeTCA B Te€X JKe €IUHUIIAX, KOTOpbIE

HCTIONB3YIOTCA B KOHKPETHOM pojie paboTsl, a He KONUYECMBOM paspaoos.

HarpumMep, 171t HOCTOSHHEOTO HAIIPsDKEHHS pasperiaronas cioco0HOCTh

YKa3BIBAETCA B BONBbTaX. [IpH H3MepeHuM YacTOThHl pa3peliaomas CIocoGHOCTh
" yKa3biBaeTcs B reprax.

CONF:VOLT:DC 10,0.001 4 ]/Zpa3p}z0a Ha npeoene 10 Bnpu .
UBMEPEHUYU NOCMOAHHOZ0 HANPAINCEHUS.

MEAS:CURR:AC? 1,1E-6 6 1/2 paspsoos na npedene 1 A npu
UIMEPEHUY NOCMOSIHHO20 MOKQ.

CONF:FREQ 1 KHZ,0.1 Hz Bxoonoii cucnan 1000 I'y,
paspewarowas cnocobrocme 0,1 I'y.

VOLT:AC:RES 0.05 Paspewarowan cnocobrocms 50 mB
NpU UBMEPEHUU NePeMEHHO20
Hanpsijicerust.
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Pazmen 3 DyHKUMOHATBHBIE BO3MOXHOCTU
KondurypupoBanue uamepeHuii

Bpems nHTErpHpOBaHUA

‘Bpemsa HHTErpHpOBaHUs - 3TO NEPHOA, B TedeHUE KoToporo ALIII MyneTUMeTpa
OCYIIECTBIAET AUCKPETH3ALMIO BXOJHOTO CHTHANA IS TOyYeHUs pe3yibraTa
u3MepeHus. BpeMms HHTerpUpOBaHHs HEMIOCPEICTBEHHO BIMAET HA Pa3peIIaoNIy o
crnocoOHOCTE M3Mepenus (Jurt TocTikeHus Oonbilell pazpemaromeif crrocoOHOCTH
Clle{yeT yCTaHaBIHUBATh Ooliee ITUTeNILHOE BPEeMs UHTErPUPOBaHMA) U Ha
CKOPOCTh U3MepeHHU (/15 YBEIMISHUA CKOPOCTH U3MEPEHHUS CIIey €T
yCTaHaBIMBATh MEHBUIEE BPEMs HHTETPHPOBAHNSA).

Pacnpocmpansemesn Ha 6ce podvl pabomul MyTbmumMempa, 3a UCKI04eHUeM
USMepeHUll NepeMENHO20 HANPAJICCHUS, NEPEMEHHO20 MOKA, YACHOMbL U NEPUOOQ.
Bpems unmezpuposanus 0na mamemamuyeckux onepayuii (ycmanosxa Hyas,
HAX0HCOEHUE MUHUMATILHO20/MAKCUMATIHO20 3HAYERUT, npeobpazosanye
pe3ynvmamos usmeperus 6 05 u 0bm, konmpons no ouanazoHy 3Hauenull)
coenadaem ¢ GpeMeHeM UHMEZPUPOBAHUA po0a pabomel, UCHONB3YEMO20 NPU
UIMepeHUl.

« BpeMs HHTErpHUpOBaHMS YCTaHABINBACTCA KOIUYECMBOM YUITIO8 CEMU NUManUs
(NPLCs). BapuaHTsl ycTaHOBKH BpeMeHH vHTerpupoBanus: 0,02, 0,2, 1, 10 wmm
100 uuKnor cetu mutaHu. [1o ymonuanuro - 10 yuxnos cemu numanus.

« 3HaducHUE BpEMEHU HHTCTPHPOBAHUS 3aTIOMHHBACTCS B 3HEP20338UCUMOT
TIaMATH, MyJIBTMMETp yCTaHABIIMBACT BpeMs MHTerpupoBanus 10 IUKIIOR ceTH
[IATAHUA TOCTE BRIKIOICHUS IHTAHMS WM AMCTAHIMOHHOTO cOpoca.

« TlomaBnenue MOMEX HOPMAJIBHOTO BUAA (ITO CETH IUTaHUA) 00ecliednBaeTCs
TOJIBKO TIPH TEJIOM YHCIE TUKITIOB ceT mmutanus (1, 10 win 100 umKiIos).

« EIvHCTBEHHBIM CHOCOOOM KOHTPOIA CKOPOCTY CHATHSA ITOKa3aHUH IpH
HU3MEPEHNH [IEPEMEHHBIX BETIMYMH SBIAETCA UCIIONB30BAaHUE YCTAHOBKH
3aJIEPKKU CUTHAJIA 3amycka (em. cmp. 79).

 Hmxke npuBeena TabIMIA COOTBETCTBAA MEXLY 3HAYECHIAMYU BPEMEHH
HHTETPHPOBAHHKS M pa3pellaroieii CrioCOGHOCTHIO M3MEPEHHUSL.

Bpewmst unterpyposanun Paapelwarouias cnocobHoOCTb
0.02 NPLC 0.0001 x MonHasn wkana
0.2 NPLC 0.00001 x NonHas wkana
1 NPLC 0.000003 x MonHas wkana
10 NPLC 0.000001 x MonHas wkana
100 NPLC 0.0000003 x MonHas wkana
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Bpemsa
MHTEerpMpoBaHUA
(npodormkeHue)

Pazgen 3 OyHKIMOHAIBHBIE BOZMOXHOCTH
KondurypupoBanmne nsmepeHus

o Vnpasnenue c nepednei nanenu: BpeMs UHTCTPUPOBAHNA Y CTAHABIMBAECTCS
KOCBEHHO, TIPH BEIOOpE KOJIMYeCTBa paspanoB. Cm. mabnuyy paspewarowyei
cnocobHocmuy, cmp. 54.

o Jucmanyuonnoe ynpagnenue:
<function>:NPLCycles {0.02]0.2]1]10]100|MINimum|MAXimum}

JUts1 ©3MepeHHI TacTOTH U TIEpHo/ia TIOHATHE allepTyphl (MM BpeMeHH
W3MEpEHHs) aHAJIOTUIHO MOHATHIO BpEMEHH HHTEIPUPOBaHUA. Y CTAaHOBKA
anepTypsl Ha 10 MC COOTBETCTBYET paspellaromeii ciocodnoctu 4 ) paspsina,
anal00 mc-5 12 paspsaoB (3TO 3HaUEHMe 110 YMOMAHUI0), aHa 1 ¢- 6 /2
paspsiIoB. '

FREQuency:APERture {0.01]0.1]1|MINimum|MAXimum}
PERiod:APERture {0.01]0.1]1|MINimum|MAXimum}

IlepexioueHne BXOAHBIX FHe3] nepeaneii/3annei nanem

Jlio0ObIe M3MepeHy s, BEITOMHAEMBIC C HCTIONB30BAHUEM BXOIHBIX FHE3I Iiepe THeH
MaHEeNH, MOXKHO BHIITOJNHMTEH TaKXKe, ICPEKITIOYHBINNCEH HA THE3 A 3a/THEH MaHeNnu.
TepexiroyaTens pacmoioxKeH Ha nepeHeit nanenu (cM. ¢Tp.2).

Bxoouwie enez0a mooicno xongpuzypupoeams monvko ¢ UCHONBL308AHUEM OP2AH08
Yhpaenenus nepedHell nanenu. JJucmanyuonHoe ynpasnenue 8 3Mom ciyuae He
HpedycmMompero, 0OHAKO C €20 NOMOUWBIO MOJICHO NOCBIIAMY 3aNpocC 06 YCManoske
2He30 Ha meKyujull MOMeHM.

o Korna mis BHIIONHEHHA H3MEPEHHI YCTAHOBIIEHEI THE3 A 3a/IHel TIaHel , Ha
HepeIHeil TaHeNH 3aropaeTcsa CBETOBOM curHamsatop Rear.

o JQucmanyuonnoe ynpagienue: TIONB30BaTENb MOXKET 3alIPOCHTH MYJILTUMETP O
TOM, KaKue MMEHHO rae3/a (nepemHeii wim 3anuel maHeny) 3aaeifC TROBa bl 1A
BBIIIOJIHEHUS U3MEPEHHUH.

ROUTe:TERMinals? Omsem: “FRON” (nepeonss nanens) wiu
“REAR” (3a0us3 nanens)
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Pazgen 3 OyHKIMOHANBHBIE BOSMOKHOCTH
KondurypupoBanue usmMepeHuii

ABTOMATHYIECKAN YCTaHOBKA HYJIA

Ecnn apToMaTideckasl yCTaHOBKa HyJIs BKIFOYEHA (110 YMOIYaHHIO) MYyJIBTUMETD
BHYTpH CBO€i M3MEpUTENBHON CXeMBI OTKIIOUAET BXOAHOM CHIHAI MMOCe KK AOTO
HM3MEPEHNS ¥ CHAMAET TaK Ha3bIBAEMOE HYNIeB0e HOKA3aHUe. 3aTeM 3TO HyJIEBOE
MMOKa3aHUe BHIYUTAETCA U3 MpeABIAYINero nokasanus. TaxuM o6pa3oM ycrpaHseTcs
MOTPEITHOCTh, 00Y CIIOBJIEHHAs HATHINEM HalpsHKEHUH CMENIEHUs Ha BXOHBIX
CXeMax MYJIbTUMETpa.

Ecnu aBTOMaTH4ECKas YCTAaHOBKA HyJIA GbIKTI0OYeHa, MyJIbTUMETD CHUMAET HYJIEBOE
MOKA3aHUE M BBIUMTAET €0 U3 BCEX IOCIEAYIOMUX Pe3yIbTaTOB U3MEPEHU.

CHATHE HOBOTO HYJICBOTO MOKA3aHUA IPOUCKOUT BCAKUI Pa3, KOrAa 3
MONB30BaTENb H3MEHSET poJi paboThl, npeAe WX BpeM HHTerpHpPOBaHHA.

Pacnpocmpamzemcz MONbKO HA USMEPEHUA NOCMOSHHO20 HANPSNCEHUA,
ROCMOSIHHO20 MOKA U Z—HPOGOOHOZO USMEPEHUSA CONDOMUBTEHUA.
Asmomamuyeckas YCMQAHOGKA HYNSL GKAOYAECMCst MAaKice npu 4-np0600HOM
USMEDPEHUU CONPOMUBNIEHUS U OMHOULEHUSA.

o PexuM aBTOMAaTHIECKON YCTAHOBKH HyIIS 3aIOMUHACTCS B 9HEP203ABUCUMOT
[IaMATH; MyJbTAMETpP aBTOMATHYECKH BKJIIOYAET STOT PEXHUM BCAKHI pa3 mociie
BBIKITIOUEHMS TTaHKs WIHN AUCTAHIIMOHHOIO cOpoca.

o Vnpaenenue c nepedneii nanenu: pexxuM aBTOMaTHIECKOH YCTaHOBKY HyJIA
yCTaHaBIHMBAEeTCA KOCBEHHO BCAKHI pa3 IIPH YCTaHOBKE paspermaroiei

CroCcOoOHOCTH.
Paspewatoman Bpems ABToMmaTuyeckas
Crnoco6GHOCTL WHTErpupoBaHuA yCTaHOBKa HynsA
4 pasp. (bbicTpo) 0.02 PLC BoiknioueHa
* 4 paszp. (MeaneHHo) 1PLC Brmiouera
5 pasp. (6bicTpO) 0.2 PLC BelknioyeHa
* 5 pasp. (MeaneHHo) 10 PLC Brkniouera
(rio ymon4yaHuio)
* 6 pasp. (6bICTpo) 10 PLC BknoueHa
6 pasp. (MeaneHHo) 100 PLC BknioueHa

* 3TN yCTaHOBKN KOHUIYPUPYIOT MYNIbTUMETP, Kak eCrin Gl Nonb3oBaTeNb CaM Haxuman
knasuwm "DIGITS" (paspagkl) Ha nepesHel naHenw.

o [Jucmanyuonnoe ynpagnenue: B pexxume OFF aBToMaTHUeCKas ycTaHOBKa HYJISL
He UHUIMUPYET Hyieoe m3Mepenne. B pexxvme ONCE asroMaTmacckas
yCTaHOBKa HyJIsl HEMEIJICHHO HHILUHUPY €T HyJIEBOE N3MEPEHHUE:

ZERO:AUTO {OFF|ONCE |ON}

59



ABTOMaTU4ecKan
yCTaHOBKA HynA
(npogormkeHue)

Pazgen 3 OyHKLUMOHAIBHEIE BO3MOXHOCTH
Kondurypuposanmne namMepesani

B Ttabnuie npuUBeIeHO COOTBETCTBHE MEXY BPEMEHEM MHTEIPUPOBAHMNA 1
YCTaHOBKAMHU PEXHMMa aBTOMAaTHIECKO! yCTaHOBKY HyJIS IPY JUCTAHIUOHHOM
YTpaBIICHHH, & TAkOKe yKaSaHb! COOTBETCTBYIOMHUE YCTAHOBKH STOTO PEXAM,
BBINIOJTHAEMBIE C IEPEAHEH TAaHENTH.

E)

U3 TexH. aaHHbIX HP 34401A:"

AucTaHUUOHHOEe YnpaBneHue ¢ KonuuecTtBo Tloka3aHui B

ynpaBneHue nepeaHen NaHenu | MHAVMLMPYEMBLIX| ceKyHay
pa3psanoB

NPLC: 100 6 pasp. (Mean.) HdaHHble OaHHble

ABT. ycT. Hynsi: On (BKn) OTCYTCTBYIOT OTCYTCTBYIOT

Kon-so uHA. pasp.: 6 2

NPLC: 100 JaHHble 62 0,6

ABT. ycr. Hyns: Off (BbIKJ'I) OTCYTCTBYIOT

Kon-Bo nHg. pasp.: 6 12

NPLC: 10 6 pasp. (6eicTpo) HaHHble HaHHble

ABT. ycT. Hyns: On (BKn) 5 pasp. (Mean.) OTCYTCTBYIOT OTCYTCTBYIOT

Kon-Bo nHg. pasp.: 6 12

NPLC: 10 JakHble 62 6

ABT. ycr. Hynsi: Off (BbIKJ'I) OTCYTCTBY!HOT

Kon-Bo uHa. pasp.: 6 12

NPLC: 1 4 pasp. (Mean.) HdaHHble HaHHble

ABT. ycT. Hyns: On (BKn) OTCYTCTBYIOT OTCYTCTBYOT

Kon-Bo vHA. pasp.: 5 2

NPLC: 1 DaHHble 572 60

ABT. ycT. Hynsi: Off (BbIKﬂ) OTCYTCTBYHOT

Kon-Bo uug. pasp.: 5 12 )

NPLC: 0,2 HaHHbie HaHHble HaHHble

ABT. ycT. Hynsi: On (BKn) OTCYTCTBYIOT OTCYTCTBYIOT OTCYTCTBYOT

Kon-Bo uHga. pasp.: 5 12

NPLC: 0,2 5 pasp. (BbICTPO) 572 300

ABT. ycT. Hyna: Off (BbIKJ'I)

Kon-Bo vHa. pasp.. 5 12

NPLC: 0,02 DaHHble [aHHble DaHHble

ABT. ycT. Hyns: On (BKn) OTCYTCTBY!OT OTCYTCTBYIOT OTCYTCTBYIOT

Kon-Bo uHA. pasp.. 4 2

NPLC: 0,02 4 paap. (6bicTpO) 472 1000

ABT. ycT. Hyna: Off (BbIKJ'I)
Kon-Bo vHg. pasp.: 4 /2

-

CM. TexHudeckue aaHHble HP 34401A Ha cTp. 217.
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Paznen 3 OyHKITMOHATBHBIE BO3MOKHOCTH
KondurypupoBanne uzmMepennii

Hepemmqeﬂue npenesioB

TNonp30BaTeNb MOKET 3a1aTh ABTOMATHYECKUH BBIOOD Mpeielia U3MepeHus Mpu
HCIIONB30BAHUU MY IBTHMETPA B pedcume asmOMamuecKo20 NeperiioyeHus
npedenos, Mibo BpyUHYyIo BRIOpATh TpeGyeMBlii Ipeie M3MEPEHUs B peoicume
DYUHO20 neperiiorenus npedenos. PexxuM aBTOMAaTHIECKOTO epekIIodeHus
TIpeieNnoB yA00eH TEM, 9T0 MyJIETHMETp aBTOMaTHIECKH BBIOHPACT MOIX ONSIINiA
Ipesen Wi KaKJoro usmepeHua. OHako A7 BBICOKOCKOPOCTHBIX M3MepeHMH
MOXHO yCTaHOBUTH PEKHUM PYYHOT0 IlepekIIO9eHMS MTPEACTIOB, U B 3TOM CIIydae
MYJBTAMETPY He notpedyercd I KaKI0r0 U3MEpeHH OIpeaenaTh, KaKoH
TIpENieN UCTIONb30BaTh.

o YcTaHOBNEHHEI pexuM (aBTOMAaTHYECKOE HITH PYIHOE [IePEeKIIFOUCHIE)
3aIIOMUHACTCA B HEP203a6UCUMOU TIAMATH; MYyJIFTUMETP aBTOMATHICCKH
BO3BPAIIAETCA B PEKUM aBTOMATHIECKOTO MEPEKTIOYEHHA MPEAEIOB IMOCHe
BBIKIIIOYEHHA MTUTAHUA WITH JUCTaHIMOHHOro cOpoca.

« TJoporosbie 3Ha4EHU PU ABTOMATUYECKOM MIEPEKMIOYECHUY [IPEEINOB!
Ha HIDKHUI IIpefen - Ipy H3MepsaeMoii BemmunHe <10% oT mpenena;
Ha 6oJiee BBICOKHI TIpefieN - IpH usMepsaemMoit Benmaune >120% ot nmpenena.

+ Ecnu BxonHoit curHai 6oJpliie, 4eM MOXET U3MEPUTh MyJIBTUMETP Ha JAHHOM
npejenie, HHIUKATOp YKa3bIBAET HA COCMOAHUE nepespy3Ky N0Ka3aHueM
"OVLD" nipu yIipaBieHUH C IIepeiHei TaHeIH, WK IoKa3aHueM
"9,90000000E+37" mpu JUCTaHIIMOHHOM YIIPaBICHHH.

s Ilpu U3MepeHUAX YaCTOTHI U [IEPUOAA MyIBTHMETP UCIIONB3YET OAUH "mpeaen”
IJIsL BCEX BXOAHBIX CUTHAIOB B JuanazoHe ot 3 I'n no 300 x['u. MynsTuMeTp
YCTaHaBIIMBAeT BHYTPEHHIOK pa3pelIatoIyro clIoCOOHOCTh Ha OCHOBE CHUTHANA
yacToToil 3 ['n. EcmM nonp30BaTens 3allpalliiBaeT Ipeae, My IbTUMETP
oTBedacT nokasanueM "3 Hz". B crywae 0TCyTCTBHA BXOAHOTO CHTHANA
MYJBTUMETp OTBeYacT MmokasanueM "0".

o Ilpu KOHTpOJIC HENPEPBIBHOCTH BIIEKTPUIECKUX [ENeH UCIIONB3YETCA TOJIBKO
mpenen 1 kOM, a IpH UCHBITAHUY JUOAOB - TONBKO Ipefen | B noctosunoro
HANPsKEHHS ¢ BBIXOJOM HCTOUHMKA TOKA 1 MA.

« IIpu UBMepeHUH OTHOIIEHUH YCTaHOBIICHHBIH ITpeell HCIIONB3YeTCA U
CUrHaJa, TOJKNIOYEHHOT0 K BX0oAHbM THe34aM Input. Ilpu usMepeHuu
OTIOPHOTO HANpXKECHHUS Ha THE3JAX CIUTHIBAHUA Sense aBTOMAaTHYCCKU
YCTaHABIMBACTCSA PEKHM aBTOMATHIECKOTO IIEPEKIIIOUCHIA PEACTIOB.
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Paznen 3 dyHKUMOHANBHBIE BO3MOXHOCTH
KondurypupoBanue usMepeHu

MepexmoueHune Kasxcoomy ycmanoenennomy pody pabomvr coomeemcmeyem CGOU pPexCcuUMm
npenenos nepexnioyenus npedenos. Imo O3HAYdAem, YMO MONCHO YCHIAHOBUMb DENCUM
(npodonxcenue) ABMOMAMUYECKO20 WU PYYHO20 NEPEKNIOYEHU Npedenos ONA Kaxcoo2o poda

pabomvi, Hezagucumo om Opyeux. Ilpu pyuHom nepexniodeHuy yCmaHo8neH bl
npeden OMHOCUMCS MONbKO K OGHHOMY pOOYy pabomvl;, MyIbmMUMeEmp cam
"ecnomunaem' HyJCHUL npeden npu nepexTIoYeH Ul C 00H020 POOd pabomul HA
Opyeoil.

o Vnpagnenue c nepedneii nanenu: A1 yCTAaHOBKU PeXMMa aBTOMATHIECKOro WK
PYHHOTO TIEpeKMOYeHAS TIPENENOB clefyeT UCTIoNL30BaTh Knapumy RANGE Ha
mepeHel aHeny . [IpH H3MepeHnH 9acTOTHL K MEPHOJA C HCIIONB30BAHHEM
yIpaBieHH ¢ TiepeaHeii TaHeH e pexItoYeHAe IIPEENIOB BHITIONHAETCS B
3QBUCUMOCIIY ON HANPAJICEHUA BXOOHO20 CUZHANA, A He e20 YaCHOmbl.

Cm. maxxce " Yemanosxu npedena usmepenua”, cmp. 20.

o JTucmanyuonHoe ynpaenenyue: MOXHO yCTaHABIMBATh NIPEMEIT, HCTIONb3Y 1
JEO0Be W3 HIDKECIEAYIOMIX KOMaH],

CONFigure: <funchon> {<range>|MIN|MAX|DEF}, {<resolution>|MIN|MAX|DEF}
MEASUre: <function>? {<range>|MIN|MAX |DEF}, {<resolution>|MIN|MAX | DEF}
<function>:RENGe {<runge> | MINimum | MAXimmm}

<function>:RANGe : AUTO {OFF|ON}
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Paznen 3 ®OyHKIMOHANBHEIE BO3MOXHOCTH
MartemaTndeckue onepanun

MareMaTu4ecKue onepauu

My nbTHMETp MOXET BBIIONHATh IATh MaTEMaTHIECKUX ONeparyii, HO
OJIHOBPEMEHHO - TOIBKO OJHY M3 HUX. KaXkJast onepams - 3T0 Kakoe-To
MaTeMaTHYecKoe JelCTBIE Ha/l TOKA3aHMEM WU 3aIIOMUHAHUE IAHHEIX KaKOTO-TO
pina nokasaHui. YCTaHOBIIEHHas! MaTeMaTHdeckad onepanus AeicTByeT, oka
II0JTB30BATEINb He BEIKIIOYMN €€, He NepekIIOTUIICA Ha IPYTroi pox paboThl, He
BBIKIIOYIN IMTAaHHE WK He OCYIIeCTBAII AMCTAHIMOHHEIN cOpoc.
MarteMaTHIecKye Oepaliiy HCIONB3YIOT OMH MM HECKOJIBKO BHY TPEHHIX
PETHUCTPOB. B HEKOTOPHIX PerucTpax Mojb30BaTelb MOXKET NpeaBapUTEIEHO
YCTaHABIMBATE OllpelieNeHHbIe 3HaUeHuA. [[pyrie PericTpsl IpeIHa3HAYEHbL I
3aTIOMHHAHVA Pe3yNbTaTOR MaTeMaTHISCKOM onepanuy.

Hmxecnenyromas Tabauiia noxa3sBaeT AOITY CTUMBIE KOMOMHALK
MareMaTudeckas onepanust/ pox pabotsl. Kaxapiit 3Hadok "X" nokaspiBaer
paspelieHHyI0 KoMOHHau0. ECIH nonp30BaTellb MOIBITaeTCA BBIIOTHATE
MaTeMaTHIEeCKYIO ONepalHio, KOMONHALHKA KOTOPOH ¢ yCTaHOBJIEHHBIM POIOM
paboTel He paspelieHa, TO 3Ta ollepalis BeIkoyaeTcs. Ecmm nons3oBarens
YCTaHOBIUL AOILY CTUMYI0 MaTeMaTHIECKY1O OIepallMIiO ¢ JaHHBIM poaoM paboTHL, a
3aTeM U3MEHMII ee Ha IpyTyro, KOTopasd okasalach HeJOIly CTUMOM, To
JUACTAaHIMOHHEIH nHTEpdelic BRIpabaTrBaeT coobmeHue 06 omudke "Settings
conflict" ("KondnukTt ycTaHOoBOK").

DCV ACV DCI ACl q2w Q4w Freq Per Cont Diode Ratio
Nult X X X X X X X X
Min-Max X X X X X X X X X
dB X X
dBm X X
Limit X X X X X X X X X

MareMaTH4ecKyIo OIlepalHIo T0Tb30BaTeNb YCTaHABINBACT HAKATHEM
COOTBETCTBYIOIIEY KIIABUIIK Ha Ttepe/Heil maHemy. VcxmoueHueM SBiseTcs onepays
Limit Test (KoHTpomns 110 rana3oHy 3HaUeHHi), KOTOpask yCTAHABIMBAETCS
komanpoii LIMIT TEST uz merro MATH MENU.

JIMCTaHIMOHHOE YIIpaBlIeHHe MaTeMaTHIECKUMH ONEPalisIMH U PerucTpaMu
OCYIIECTBIIAETCA KOMaHAaM¥, COMIEPKAIAMUC B KOMaHIAHOU ITO/ICHICTEME
CALCulate . BHauane nmons30BaTens BEIOUpaeT HYKHYIO MaTeMaTHIecKy 1o
OIEPaIMIO (10 YMONUAHUIO Onepayus ¢ Hyreabim 3nadenuem -Null):

CALCulate:FUNCtion {NULL|DB|DBM|AVERage|LIMit}
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Paznen 3 OyHKUMOHATHHBIE BO3MOXHOCTH
MaTteMaTHYecKHe ONMepaliu

3areM BhIOpaHHas MaTeMaTHIeCcKas ONepanys BKIFOIaeTcs YCTaHOBKOM math state
(cocTrossHME MaTeMaTIECKON ONIEpaLiK) B MOJIOKEHHE ON (BKIIFOUEHO):

CALCulate:STATe ON

Onepamm onpeneIeHus MAHHMAJILHOr0/MAKCHMAJILHOr0 NOKA3aHUH

Onepanys onpeeneHnss MUHIMATEHOT0/MaKCUMAaNBLHOTO TOKa3aHuil (min-max)
3allOMHHAaeT MUHUMATbHOE ¥ MaKCHMaNbHOe NOKa3aHus B IIpoIiecce psifa
H3MepeHMii. 3aTeM MyJIFTUMETp BHIYUCIIAET CPeAHee 3HaYCHHUE OT BCEX MOKa3aHuit
H pEriucTpUpyeT KOMMIEeCTBO NOKAa3aHU M, CHATHIX C MOMEHTa BKIIOUEeHMI min-max.

Hcnonvsyemes 0ns acex podog pabom no usMepeHusIM 3a UCKIIOYEHUEM KOHMPOISL
HENnpepvl8HOCMU SNeKMPULECKUX Yenell U UCHbImaHUs OU0O08.

o Ilocie BKIIOYEHHA min-max IIEPBOC IIOKa3aHNE, CHATOE My JIbTUMCTPOM,
3alIOMHUHACTCA KaK MUHUMAITBHOC 1 MaKCHMAJIbHOC 3HAYCHUC OTHOBPEMCHHO.
3areM Munumanvioe 3nayenue 3aMERAETC MOORIM ClIeAYIOOIM 3HAUCHHCM,
KOTOpPO€ MEHBIIEC HETO. Maxcumanvroe 3nauenue 3aMeHAETCS JOOHIM
CICAYIOMKM 3HA9YCHUCM, KOTOPOC OKaXCTCA 6omp1Ie HETO.

o MynsraMeTp nHIMIHpYeT "MIN" wm "MAX" 1 nmofaeT 3ByKOBO# CUTrHAN
(eciu BKITIOYEH 3BYKOBOH CHTHANHM3aTOP) KaK TONbKO Oy AeT HalileH HOBBIA
MUHUMYM WIH MakcuMyM. Ilofada 3ByKOBOTO CHTHAJIa BO3MOXHA, TAXKe ECIA
HHIMIHpPYeMoe TIoKa3aHue He M3MEHAETCS; 3T0 MIPOUCXOIUT 10 TOH NPUYHHE,
9TO BHYTPEHHSA pa3pemaromas criocoOHOCTh MyJIbTUMETpa MOXKET OKa3aThCs
BBIIIIE, YEM pa3pemraomas cirocoOHOCTh MHANIMPOBAHHOTO MOKa3aHusa. Cu.
maxoice "Konmpone 38yxosuim cuenanusamopom”, cmp.88.

o MuBrMyM, MaKCUMYyM, CpelHee 3Ha9eHNEe U KOMUIESCTBO TOKa3aHUH
3aTIOMHUHAIOTCA B 9HEP203A8UCUMOT NAMsmu; MyTIETUMETp cOpachIBaeT 3TH
3HAYEHWS TIOCIE BKIIOUEHNS ONepalliil min-max, BhIKIFOUEHUA CETH NUTaHMs
WIM IUCTaHIIMOHHOTO cOpoca.

e Vnpasnenue c nepedneii nanenu: 1ocie BKIIOYSHHUA OIepalii min-max
[IOJIH30BATENh MOXKET CUUTATh 3HAYEHHI MUHAMYMa, MaKCUMyMa, CPETHET0
3HAYEHUS ¥ KOJIMYECTBA IOKA3aHMi, ecIy HAKMET KIIABHIIH:

(Menu Recall). Bnodenye MeHi0 He BBIKIFOYUT Mmin-max;
MYJIBTAMETP IPOAOIDKUT W3MEPEHH II0CNIE BEIKITIOYCHIUS MEHIO.

1: MIN-MAX (MATH MENU)

Cm. maxorce "3anomunanue MUHUMAIbHO20 U MAKCUMATbHO20 NOKA3AHUN",
cmp.39.
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Pasgen 3 OyHKUMOHANBHBIE BO3MOXHOCTH
MaTtemaTH4ecKHe onepannl

o Jucmanyuonnoe ynpasnenue: JS BHIIOJTHEHUA HU3MePEHUI min-max
MOJIE30BATEINb MOXKET IPUMEHATH ClIeNyloue KOMaHIbL:

CALCulate:FUNCtion AVERage
CALCulate:STATe {OFF|ON}

CALCulate:AVERage:MINimum? CYUMBIGAHUE MUH. NOKA3AHUA
CALCulate:AVERage:MAXimum? CYUMBIBAHUE MAKC.NOKA3AHUA
CALCulate:AVERage:AVERage? CYUMBIBAHUE CPEOHE20 3HAYEHUA
om @cex NOKA3HUl
CALCulate:AVERage:COUNt? CUUMBIBAHUE KON-8A NOKAIAHUU

B pacnopsicenuu nonvzosamens, Hawunai ¢ Bepcuu 2 muxponpozpammuozo
obecneyenus mynemumempa (firmware Revision 2), umeemcs HO8aA KOMAHOA,
Komopasi n036oAslem CHUMAMb NOKA3AHUA, UChonb3ysa onepamop INITiate,
6e3 ux 3aNOMUHAHUA 80 GHYMpeHHell namamu Mynemumempa. Ima KoManoda
MO3rcem NOHAd0bUMbCA NPU UCROB30BAHUN ONEPAYUYU MIN-MAX, NOCKONbKY OHA
no380Ksem RNONb30GAMENI0 ONpedensimb CpeoHee 3HAYeHue KaKozo-mo paoa
noxazauuil 6e3 3aNOMUHAHUA KAHCO020 OMOENbHO20 3HAYEHUA.

DATA:FEED RDG STORE, "" He 3anoMURamv NOKA3aHUA
DATA:FEED RDG_STORE, "CALCulate" zanomunams (no ymonuanuio)

Cm. cmp. 126 0ns 6onee nodpobroil uHGoOpPMayuu NO UCROALI0BAHUIO KOMAHObI
DATA:FEED.

Onepanus c HyJieBbIM 3Ha9€HHEM (OTHOCHTEILHOE H3Mepenue)

TIpu BEINONHEHUY U3MEPEHUH C HYJIEBEIM 3HAYEHUEM, HAa3hIBAEMBIX TAKXKe
OMHOCUMENbHBIMY H3MEPEHUAMH, KaXAoe MTOKa3aHUe eCTh PasHOCTh MEXIY
BXOJHBIM CUTHAJOM U 3alIOMHEHHBIM HYJEBHIM 3HaueHHeM. OAHO U3 BO3MOXHBIX
MIpUMEHEHHH - 3TO BEIOHEHHE O0Jiee TOUHHIX 2-TIPOBOAHBIX H3MEPEHHIA
COTIPOTHBIICHUA Iy TEM "3aHYJICHUA" CONPOTUBIICHUS H3MEPUTENLHBIX Kabeneit.

Pe3ynbmam = noxasanue — Hy1eaoe 3Ha4eHue
Hcnonvzyemes npu acex pooax pabom no usMepeHusm, 3d UCKIIOYEeHUEM KORMPOIA

HeNpepvl8HOCMU 3IeKMPULECKUX Yenel, UCHbIManull 0U0008 U GbIYUCIEH U
OMHOWLEHUL.
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OTHoCUTenbHOe
U3MepeHue
(npodosmkeHue)

Paznen 3 dyHKUMOHAIBLHEIE BOZMOXXHOCTH
MaTteMaTHYeCKHE ONlepPalHU

o HyneBoe 3HaYeHNEe MOXXHO PeTyJIHPOBATh, U TIOJB30BATENE MOXKET YCTAHOBUTE
ero Ha moOyro BenuauHy Mexay 0 1 = 120% oT HauBBICIETO MIpejena Ajis
HCTIONB3YEMOTO B TEKY I MOMEHT P02 paboThI.

o Hyneroe 3HaUCHVE 3aIIOMUHACTCS B 9HEP203AGUCUMOT RAMSIMY; STO 3HAYECHHE
cOpacpiBaeTcd 0CHe BEIKTIOYEHUH CeTH MUTAaHNA, TUCTAaHIHOHHOTO cOpoca uiu
W3MEHEeHHS poja paboTEL

o Hynepoe 3HaUueHHe 3aIIOMIHAETCA B PETUCTPE HyJIEBOTO 3HAYEHISI MY IETUMETpa
Null Register. CymecTtByeT nBa criocob6a yCTaHOBKH HYJIEBOTO 3HAYESHHUA.
Ilepeblif crioco6: MOXKHO BBECTH B PETHCTP KOHKPETHOE YHCIIO, UCTIONE3Y S
MEHIO [lepeHell TIaHend W JUCTaHIUHOHHOe yIIpaBneHue. [Ipenpinymee
3a[IOMHEHHOE 3HAYCHUE 3aMEHSIeTC HOBBIM. [lpu ynpagnenuu ¢ nepedxei
naneny 6600 Hy1e8020 3HAYEHUS GKIIIOYACH MAKICE ONEPAYUID UIMEPEHUS C
HYNeguiM 3HAYEHUEM.

Bropoii crioco6: O3BOMUTE MyTBFTHMETPY 3allOMHHTH IIEPBOE [TOKA3aHHE B
3TOM peructpe. [locne mozo Kax none308amens GKIOYUM ONEPAYUIO UIMEDEHUSL
C HynesbiM 3HAYeHUeM NEPEbIM UHOUYUPOBAHHBIM NOKA3AHUEM OKAJICEMCSL HYllb
(ecnu nomv3o8amens He UBMEHUN 3HAYEHUE, 3aNOMHENHOE 8 pezucmpe). Ecnu
II0JIF30BATENb CaM BBEIl B PETHCTP Kakoe-TO YHCIIO, KaK YKa3aHO B IIPEABITY IIeM
ab3aie, To IepBOE IOKA3aHUE He 3ampem 3TO 3alIOMHEHHOE 3HaYeHHe.

o Vnpasnenue c nepedneil nanenu: ocine BKIOYEHUA QYHKIWH yCTAHOBKH HYJI
MOJKHO HCTIPaBHTH 3aIIOMHEHHOE HyJI€BOE 3HAUECHIE HHKATHEM KIIABHII:

[ Shift] (Menu Recall). JIio60e npenpiaylnee 3alIOMHEHHOE 3HAYCHHE
3aMeHseTCs HOBBIM 3HaYeHHeM. BKIIOUeHHe MEHIO HE BEIKITIOIAET
OllepalHIO OIEPALVIO U3MEPEHHMS ¢ Hy IEBBIM 3HAUECHHUEM; IT0CIIE
BHIKJIIOUEHYS MEHIO MYJIETUMETP TIPOIOIDKAET BEITIOTHEHUE U3MEepeHMH.

2: NULL VALUE (MATH MENU)

Cm. maroice "Buinonnenue uamepeHuil ¢ HynegulM 3HAYEHUeM
(omnocumensteix usmeperui)”, cmp. 38.

o Jucmanyuonnoe ynpasnenue: IIs BBIIOTHEHNA H3MEPEHHUH C HY IEBBIM
3HAYEHHUEM MOKHO HCIIONB30BaTh CIEMYIOMME KOMaHAbL. [lpesicOe yem
3QnOMUHAMb KaKoe-mo 3Hauenue @ pezucmpe Null Register, nonvzosamens
00NiCeH GKNIOY UMb ()ocmyn K mMamemamudeCcKumM onepayusim.

CALCulate:FUNCtion NULL
CALCulate:STATe {OFF|ON}
CALCulate:NULL:0OFFSet {<value>|MINimum|MAXimum}
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Paznen 3 OynKimoHaILHBIE BO3MOXHOCTH
MaTteMaTH4eCKH e ONepaluHi

Hwxecnegyromuii cerMeHT IPOrpaMMBI IIOKa3bIBaeT NOPAIOK, B KOTOPOM
HOJTb30BaTeNb HODKEH HCIIONHATH KOMAHABL, 9TO0H! BKIIFOTIUTE OTIEPALIHIO
HM3MEPEHUS C HyJIEBBIM 3Ha4E€HHEM U Y CTaHOBUTH 3HaUEHHE CMEICHH.

CALC:FUNC NULL
CALC:STAT ON
CALC:NULL:OFFS -2.0

IIpeoGpazoBanne pe3yabprara nsmepennii B nb

Kaxnoe npeoGpa3oBanue B Ib €CTh pa3HOCTh MEXIY 3HaUCHHEM H3MEPEHHOTO
BXOJIHOTO CUTHAJIA U 3a[IOMHEHHBIM OTHOCHUTEIIBHEIM 3HaueHHeM, 00a U3 KOTOPBIX
BEIpaXkeHHI B IbM (mernubenax Ha 1| MUILTABATT).

0b = noxazanue 6 0Obm - omnocumenvroe 3navenue 6 Obm
Omuocumcs moabKo K U3MEPEHUAM HOCMOSAHHO20 U NePeMEHHO20 HANPAICEHU.

o OTHOCHUTEJNHHOE 3HAUECHHE PETYIMPYETCA U IOAB30BATENb MOXET yCTaHOBHTh
ero Ha molyio Benmanny Mexay 0 nbm u + 200,00 abm.

o OTHOCHTENBHOE 3HAYCHHE 3aIIOMUHACTCH B 9Hep203A8UCUMOTL TIAMATH U
cOpachiBaeTcd IOCIIE BRIKITIOYEHAN IIATAHMS, JUCTAHIIMOHHOr0 c6poca Wiy
W3MeHeHud poja paboTsL

o OTHOCHTENFHOE 3HaUeHHe 3anoMuHaeTcs B peructpe dB Relative Register
MyJbpTUMeTpa. CyIecTByeT ABa crioco6a BBOIa OTHOCHTENHHOIO 3HAYSHUA B
3TOT peructp. IIepBoIii: HCIIONB30BaTH MEHIO IEPEAHEH TTaHEMH WK
IUCTaHIMOHHEIN BBOA. [Ipenpioymnee 3alIOMHEHHOE 3HaUeHHE 3aMEHsIeTCA
HOBBIM 3HaueHUeM. [lpu ynpagnenuu ¢ nepeoHell naHeny 6600 OMHOCUMENLHOZ0
3HAYEHUS GRAIOUAEm MAKICE ONEpayuio Npeobpazosanus noxasanui 6 Ob.

Bropotii crioco6: mo3BONUTS MYJIBTUMETPY CHATD II€PBOE IIOKa3aHUE,
mpeo6Gpasosats ero B 1bM, a 3aTeM 3alIOMHHTD 3TO 3Ha4EHHUE B PETUCTPE.
H3MeHeHne HOMUHAIa 06pa3sLiOBOi MePhl COMPOTUBIIEHMUS, UCTIONB3YEMOit ITPU
mpeoOpa3oBanvy 3HaUeHUH B IBM (cm. cmp. 65), He U3MEHAET 3alIOMHEHHOTO
OTHOCHTENHHOr0 3HaueHus. [locne gxntouenus onepayuy npeobpazoganus 6 05
nepaviM CHambIM nokazanuem 6yoem 0 OB (ecnu nonv3osamenv He u3MeHW!
3HAYeHUe, 3anOMHENHOe 8 pezucmpe). ECIH TONb30BaTENb BBEI B PETUCTD
KaKOoe-TO JHCIT0, KaK yKa3aHo B IpeAblayIeM ab3ale, TO IepBoe NoKa3aHue He
3ampem 3T0 3alIOMHEHHOE 3HAUCHHE.
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Pazgen 3 DyHKIMOHAIbHBIE BO3MOXHOCTH
MaTtemaTnyeckue onepanumn

» Vnpasnenue c nepedneii nanenu: nocne pxnodenns dB moxn3oBaTeNs MOXKeET
HM3MEHATH 3alIOMHEHHOE OTHOCHTEILHOE 3HaAdeHiHe HAKaTHeM KJIaBHII:
[Shift] (Menu Recall). ITpeapiny mee 3amoMHeHHOE 3HAUEHHE 3aMEHSETCSA
HOBBIM 3HaueHHeM. BimodeHre MeHIO He BRIKIIIO9aeT onepamio dB; mocie
BBIKITFOYEHHUS MEHIO MYJIBTHMETP HPOIOIDKHT BEHIONHATE IpeoOpazoBanusL.

3: dB REL (MATH MENU)

Cm. maxace "Tlpeobpazosanue pesynomamog usmepenuii 8 85", cmp. 40.

o Jlucmanyuonnoe ynpagnenue: 1ns npeodpazoBaHus NOKa3aHUH B 15 MOKHO
HCHOJB30BATh CIEAYIOMUE KOMaH L. [Ipesicde yem 3anoMHUmMb KaKoe-mo
3Hauenue 8 pezlicmpe Relative Register, HyotCHO Kxniouums 0OCHYN K
MAMEeMaAMUYECKUM ONEPaAYUsIM.

CALCulate:FUNCtion DB
CALCulate:STATe {OFF|ON}
CALCulate:DB:REFerence {<vahw>|MIN1mum|MAX1mum}

IIpeoGpaszoBanne pe3yIbTATOB H3MepeHHs B 1bm

Omnepanys 1bM BRUUCIAET YPOBEHb MOIMTHOCTH, pacCEAHHON Ha BHYTPECHHEM
pe3ucTope, OTHECEHHOH K 1 MLIHBATTY.

dbm = 10x log;, (noxasanue 2/o6pasyosas mepa conpomuanenus/l mBm)
OmHocumesi MONbKO K U3MEPEeHUAM ROCMOSHHO20 U HEPEMEHHO20 HANPAICEHUL.

+ MOXHO YCTaHOBHTE Jifoboe 3HaueHre 13 17 00pa3oBbIX MEP COMPOTHBICHUS.
3aBojcKas ycTaHOBKa Mg 06pasiiooit Mepsl pasHa 600 OM.
BapuaHTsI 06pa3sioBeIx Mep: 50, 75, 93, 110, 124, 125, 135, 150, 250, 300, 500,
600, 800, 900, 1000, 1200, or 8000 Om.

+ 3HadeHHe 06pasIIOBOH MepHI 3aTIOMUHACTCS B SHEP2ZOHE3G8UCHMOT TIAMATH U He
UZMEHsiemesi TI0CTIe BHIKITFOYEHUM TIUTAHMS WIH AUCTAHIIMOHHOTO cOpoca.

o Vnpasnenue c nepedneii nanenu: MOCIE BXIFOYCHAS IBM TONBE30BATEIb MOXKET
YCTaHOBMThH HOBYIO 0Opa3lIoBYIO MepPY CONPOTHBIICHMA HOKATHEM KIIABHIN:
[Shift] (Menu Recall). Bkimogenne MeHIo He BEIIFOIaeT 1bM; rmocie
BBIKTFOYEHH MEHIO MYJITAMETP ITPOIODKAT BEIIONHATE IpeoOpa3oBaHus.

4: dBm REF R (MATH MENU)
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Paznen 3 dyHKMOHANBHBIE BO3MOMXHOCTH
MartemMaTH4YecKM€E ONepauyuu

Cm. maxoce "[Ipeobpazosanue pesynomamog usmepenuti 8 0bm", cmp. 41.

o~ Jucmanyuonroe ynpagnenue: i ipeoOpa3oBaHis NOKa3aHUM B 1BM MOXHO
KCTIOJIB30BaTh CIEIyIONre KOMAH/IBL

CALCulate:FUNCtion DBM
CALCulate:STATe {OFF|ON}
CALCulate:DBM:REFerence {<value>|MINimum|MAXimum}

KonTtpoas no juanasony 3HAYeHHIH

Omnepanys KOHTPONA O AUANA30Hy 3HAUeHU o6ecrieTBaeT BHITIONHEHNE
HCIBITAHNI FOeH/Hero/IeH, IPoBepss pe3yIbTaThl I3MEPSHHHN Ha MX IONaJaHue 3a
paMKH YCTaHOBJICHHBIX HIDKHETO M BEPXHETO MPEIENOB.

Ipumensiemest Ons gcex poOos pabomel, 3a UCKTIOHEHUEM KOHMPONS
Henpepul8HOCMU SNEKMPUYECKUX Yenel U UCnblmanutl Ouooos.

e MOXXHO YyCTaHOBUTh BEpXHHUIT U HIDKHUM TIpeieibl Ha MOOYI0 BETHIMHY MEKIY
0 1 + 120 % oT HamBLICIIETO ITPEAENa U HCIIONB3YEMOT0 poa paboThL.
BepxHuii npeien ToMkeH OBITH 60Jiee IONOKUTENFHBIM YUCIIOM, €M HIDKHHIA
ITo ymonuanuwo eepxnuii U HUXICHUT npedenst 0ba ycmanagrugaiomes Ha "0".

o BenuvHHbI BepXHETO U HIKHETO IPEIeIOB 3allOMUHAIOTCA B 9HEP203A8UCUMOT
MaMsTH; MyJTHMETP YCTaHaBIMBaeT 00a npefena Ha "0" nocie BHIKITIOYEHHA
IMUTaHUA, TUCTAHIHOHHOIO cOpoca WK NepekIIoYeHHs poaa paboTHL.

o MoxHO cKOH(UTYpHPOBATH My IbTUMETP Ha (JOpMHUPOBaAHHE 3aIpoca Ha
obciyxuBanue (SRQ) npu nepBoM ke MOKa3aHNH, BEIXOAALIEM 3a
yCTaHOBJIeHHbIE Ipeaensl. i1 norydenns 6onee noapobHoit nadopMamy cMm.
"Mogens cocrosHmii s3pika SCPI", crp.134.

o Vnpaanenue c nepedneil nanenu: MynbTUMeTp HHIUIMpYyeT "OK" 11s xaxxaoro
[OKa3aHus, MONAIAIOIIETO B YCTaHOBICHHBIE Ipefersl. I[Ipu BeIxoe nokasaHus
3a BEpXHHUH WIH HWKHUHM peaensl My abTumeTp unauimpyet "HI" uma "LO",
coOTBeTCcTBeHHO. [IpH epBOM MoKa3aHMM, BEIXOASIIEM 32 paMKH NPEIeNoB,
TIOCJIE TPEBIAYINET0 HPaBUIILHOIO MOKA3aHUA MyJIFTHMETp MOAAeT
OTHOKpATHEIif 3BYKOBO# CHTHAI (ec)I BKIIOUEH 3BYKOBOI CUrHANMM3aTop)., CM,
makoice "Ynpaenenue 38yxo6uim cuzrHanusamopom”, cmp.88.

5: LIMIT TEST (MATH MENU)  GKZ./GbIKI.KORMPORS

1O OUGNA3OHY 3HAYEHUI
6: HIGH LIMIT (MATH MENU) ycmaHosKka 8epxHezo.npedend
7: LOW LIMIT (MATH MENU) yCmanOSKa HUICHEZ0 npedend
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Paznen 3 ®OyHKIMOHANBHBIE BOZMOKHOCTH
MaTteMaTHYecKHE Ontepaliuu

Konmpone no ouanasony snauenuil MOJNCHO MAKHCe GbIKAIOYUMb NYyMeM
nepexIIoYeH s Ha OPY2yio MAMeMamu4ecKylo Onepayuro ¢ nepedrel nanenu
(00HOBpeMeENHO MOMHCEm Dblmb YCIMAHABNERA MOALKO 0OOHA MAMEMAMUYECKUsL
onepayus).

o Jucmanyuonnoe ynpagnenue; s KOHTPOJIA 1O AHANA30HY 3HAYEHMM MOXHO
HCIIONIB30BATh CIEIYIONIHE KOMaHIEBL.

CALCulate:FUNCtion LIMit
CALCulate:STATe {OFF|ON}
CALCulate:LIMit:LOWer ({<value>|MINimum|MAXimum}
CALCulate:LIMit:UPPer {<value>|MINimum|MAXimum}

- « B coemuauTene nHTepdetica RS-232 ects nBa cBOOGOIHBIX KOHTAKTa, KOTOPBIE
MOHO HCIIONIb30BATH I HHAKKALMY COCTOSHUM rofeH/HeroieH MoKa3aHmH
[IPY KOHTPOJIE IO AUala3oHy 3Ha4eHHi. J[1Is 3Toro Ioib30BaTeNhb JOIDKEeH
YCTaHOBHTS [Be NTepeMbIUKH BHY TpU MyJIbTHMeTpa. Cm. Hucmpyxyuio no
0OCIYyNHCUBAHUIO MYTbIMUMEmMPA 07151 NOTYYeHUs bonee noOpobHOU unpopmayu.

OmpuyamenvHelii AMITYJIEC BHIBOAUTCS HA KOHTAKT 1 Mocie Kaxaoro
MOKa3aHUs1, KOTOpOe JIONaJaeT B yCTaHOBJICHHBIE NPEeNbi, @ Ha KOHTakKT 9 -
IIOCJIe KaXIOTo IT0Ka3aHMA, KOTOpoe BEIXOAUT 33 BEpXHHIA MM HIDKHUIL penes.

5B
0B
Rs-282 9
K. 1: Bbixoa "lMNopen" 2 MC
K. 9: BoIxoa "Heroaen" MUHUMYM
BHuMaHue: He ucnonvsyiime unmepgeiic RS-232 6 06viunom pedicume, eciu Mylomumemp

cxon@uzypuposan Ons 6e1600a cCUzHAN0E 200en/nez00en no koumarmam 1 u 9.
Huaue moscno nospedums gHympennue snemenmel cxemel unmepgpetica RS-232.
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Pazmen 3 ®yHKUMOHANBHBIE BOZMOXHOCTH
3anyck

3amyck

CucreMa 3aIycka MyJIETUMETPa ITO3BOIIAET HOJBE30BaTe 0 GOPMUPOBATH CHTHANEI
3aITycKa JIH60 Bpy4HYO, THO0 aBTOMATHIECKH, CHUMATh HECKONBKO ITOKa3aHMi{ I10
OJHOMY CHTHAITY 3aITyCKa M BBOZHUTH KaKyr-JIH60 3a0epXKKy Iepe CHATHEM
Kaxaoro mokazanusa. OGbIYHO MyJIBTUMETP CHUMAET OJHO ITOKa3aHHe BCAKHIA pa3,
KOI'd OH IPUHHAMAET CUTHAI 3aITyCKa, HO ITOIB30BATENs MOKET YCTAHOBATE PEXKUM
CHATHA MHOXeCTBa Nokaszanuit (o 50000) mo ofHOMY CHrHATY 3aIrycka.

ITonb30BaTENb MOXKET 3aIly CTUTH MYJILTUMETP C IIEPEHEH TAHEIH, UCIIONB3Y A
OIHOKpAaTHBIH 3aIlycK, BHEITHUH 3aIlyCK WIH PEKAM aBTOMAaTHIECKOTO 3
3amycka. OXHOKPATHBIA 3aTyck 00ecleYrBaET CHATHE OHOTO MOKA3ZAHHS IIpH

KaKI0OM HKAaTHH KJIaBHIIH . BHemnwmit 3amyck HamMOMHHAET

OJHOKpATHBIH, HO MyJIETUMETP AET NOCTYTUICHUS UMITYIbCa Ha THE3/0

3anHeif manenu Ext Trig ( BHeMIHMUIL 3aITyck), IpexIe YeM CHATH [TOKa3aHue.
ABToMaTHdecKuii 3alTyck obeclieunBaeT HEIIPEPBIBHOE CHATHE ITOKa3aHUH ¢

. HauBEICIIEe# CKOPOCTHIO, BO3MOXXHOI [iA HaHHOM xoHurypauuu. Cum. maxorce

"Sanycx mynomumempa", cmp. 42.

JIMCTaHIMOHHBIH 3aITy CK MyJIFTHMETpPa SBIISETCS MHOTOCTYTIEHIATHIM [IPOIIECCOM,
obecreynBarOMMM rUOKOCTD 3aITyCKa.

» Bo-mepBbIx, IOMB30BaTENb AOMKEH CKOHGUTYPUPOBATE MYJIFTUMETP I
BBITIOJIHEHHS H3MEPEHHs, YCTAHOBHB POX paboThl, Ipefiel, pasperaronTyo
CNocoOHOCTE U T.A.

+ 3aTeM HOIB30BaTENb JOIDKEH Y CTAHOBUTL HCTOYHHK, OT KOTOPOIO MYyJILTHMETP
fyner NpHHUMATE CHTHAN 3allycka. B KauecTBe MCTOYHMKA 3aIly CKa MOTYT OHITh
HICTIONB30BaHBI: JHCTAHIMOHHEIN IporpaMMHBIH CHTHAJ 3aIlycka (10
uHTephelicHol muKe), aNnapaTHLI} CUTHAN 3aIlyCka oT rHe3fa Ext Trig nnn
BHYTPEHHHMH HeMEIIEHHBIH 3aITy CK.

» 3areM moJIb30BATENb NOJKEH YOSAUTECS, YTO MYyJIBTUMETP FOTOB IIPUHMMATh
CHTHAJ 3ally cka 0T YCTaHOBIEHHOTO HCTOYHVKA (3T TOTOBHOCTh HA3LIBACTCS
COCTOSIHUEM OXICUOQHUS CUSHAIA 3aNYCKQ).

DYHKYUOHATbHAL CXEMA CUCMEMbE 3aNYCKA NOKA3AHA HA Cle0yIouen Cmpanuye.
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Paznen 3 ®yHKIHOHANBHBIE BOSMOXKHOCTH

3anyck
Cucrema 3anycka HP 34401A

" Idle CocTosiHue

HULVMUPOBaHWeE 3anycka

MEASure? State npocrost

READ?

INITiate

Wait-for-\ Cocrosinne

McToyHuk 3anycka .

TRIGger:SOURce IMMediate Trigger oXupaHusa

TRIGger:SOURce EXTernal State CUrHana

TRIGger:SOURce BUS 3anycka

Knasuwa “Single” nepeaHei naHenn

3apepxkka 3anycka

TRIGger:DELay . Delay 3apepxka
y
CwurHanusarop
samepa (*) . Measurement |{3amep |Kon-eo Kor-Bo
Sample 3amepos = 1| curHasos
3anycka = 1
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Pasgen 3 ®yHKUHOHAIBHBIE BOSMOXHOCTH
3anyck

BapnaHTu HCTOYHHKOB CHTHAJIA 3AaITyCKa

ITonb3oBaTeNs AOJDKEH YCTAHOBUTH HCTOYHHUK, OT KOTOPOTO MyJILTUMETP Oy ieT
MIPUHIMATH CUTHAN 3amycka. IIpu yrpaBiieHHH ¢ iepenHeil naHeny B Ka9ecTBe
HCTOYHMKA 3ailyCKa MOTYT OBITh MCIIONb30BAHBL: OJHOKpAaTHBIH 3aIlycK,
anmapaTHbIH CHTHAT 3ailycka oT rHe3/ia Ext Trig (BHEIHUMH 3aIMyCcK) UK
aBTOMaTHYECKUH 3ailyCK, 00eCTIeUMBalOMUNA HEIPEPHIBHOE CHATHE IMTOKA3aHMIA,
IIpu BKIIOYEHNH IMTaHUA yCTaHABIMBAaETCA aBTOMaTHIeckui 3amyck. [Ipu
JIACTAaHIIHOHHOM YTIpABJIEHUH B Ka9ecTBe NCTOYHMKA 3aily CKa MOTYT OBITh
HCIIONB30BaHb]: JIUCTAHIIMOHHEII IporpaMMHBIi CHTHAI 3aITycka (o
uHTepdeiicHOM IMHE), anmapaTHBIA CUTHAT 3allycKa Ot rHe3fia Fxt Trig nnm
BHYTpEHHHI HEMEIUIEHHBIH 3ailycK. B npoliecce Kak10ro U3MEpeHUS BKIFOUAETCH
CBETOBOH cHrHanusarop * (3amep).

¢ HcrouHuk cHrHANA 3aiycka 3alIOMHUHAETCS B SHEPro3aBUCHMOR MaMsATH; TIOCIIe
BBIKJTIIOUEH NS ATAHYA WM JUCTAHIMOHHOTO cOpoca MYy ILTHMETD
YCTAHABIMBAETCA Ha aBTOMATHUECKHIA 3aiTy ck (YIpaBlIeHUe ¢ HepeHell manen)
WIM HA HEMEIISHHbIH 3aily cK ({UCTAHIIHOHHOE YIIPABJICHHE).

o JInd ycTaHOBKM HCTOYHMKA CUTHAJIA 3aily cKa MPY AUCTAHIMOHHOM YIIPAaBICHUH
clIeAyeT HCIONb30BaTh YKa3aHHYIO Hybke koMaHny. Komannsl CONFigure ©
MEASuare? aBTOMATHYECKM YCTAaHABIMBAIOT HCTOTHUK CHIHAJIOB 3aITyCcKa
Ha IMMediate (HeMeIJICHHEIH 3aITyCK).

TRIGger:SOURce {BUS|IMMediate]|EXTernal}

Aemomamuneckuil 3anyck. B pexxuimMe aBTOMaTH4eCKOro 3amycKa (TONbKO IpH
YIpaBIeHUH ¢ TIepeHeil maHeln) MyJIETHMETP HeTIPEPEIBHO CHUMAET TTOKA3aHus C
MaKCHMABHOH CKOPOCTBIO, BO3MOXHOM [T NaHHOH koH(purypanuu. I1Ipu
yIIpaBIeHUH C MIEpeNHEHN MaHeTH ITOT PEXUM aBTOMaTHIEeCKH YCTaHaBIIMBAETCA
TIpY BKIIOYEHHM CETH ITUTaHMA.

QOonoxkpamnsiil 3anyck. B pexxuMe 0MHOKPATHOrO 3aiycKa (TOJNBKO NpH
yIpaBJIeHHH ¢ epeJHell IaHeln) I0Ib30BaTelb MOXKET BPYYHYIO 3aily CTUTh
MYJIBTUMETP HaKaTHEM KIIaBUIIIHN . MynsTUMETp CHAMET OJTHO
TIOKa3aHHe MM Y CTAHOBEHHOE THCIIO TIOKA3aHUH (KOJIHUECTBO 3aMePOB)
BCAKMIA pa3 IMpH HaXXaTUH 3Toi Kilasumy. Korna My IsTHMETD XKIET 3aIycKa,
BKJTIOYAETCS CBETOBOM curHaymsaTop Trig.

[Ipu ducmanyuoHHOM YNpasReHUs KNasuula nepedHeil nanenu
bnoxupyemcs.
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Paznmen 3 OyHKIUOHANEHBIE BOSMOXKHOCTH
3anyck

Brewnuil 3anyck. B pexxuMe BHEIIHETO 3aITyCKa MyJIbTAMETD MPHHAMAET
almapaTHBIA CHTHAJ 3ally CKa, IIoJaBaeMblit Ha THe310 Ext Trig (BHEIIHMI 321y CK).
MyIpTHMETP CHEMACT OFHO TNOKa3aHWe Ui y CTAHOBICHHOE KOJTMIECTBO
oKa3aHui (KOIMIEeCTBO 3aMepOB) BCAKHI pas, KOTa Ha THe3no Ext Trig
NIOCTYTIAET UMITYJIbC C HU3KMM MCTHHHBIM YPOBHEM.

Cwm. maroce "THe300 snewnezo cuznana sanycka”, cmp. 83.

o MynbeTHMETp 3aIOMUHAET B Oy depe OfMH CUTHaTl BHEIHETO 3aITycka. DTO
03HAJaeT, 9T0 eCIX MyJIBTUMETP CHUMAeT NTOKa3aHHE, a B 3TO BpeMs
MOABIIAETCA APYTOil CUIHAN BHEITHETO 3aIycka, TO 3TOT CUTHAJ 3aIlycka 6y IeT
mpuHAT ¥ coobmenye 06 ommbke "Trigger ignored" ("Curaan 3amycka
oTBeprHyT") He mosBuTcA. [locie OxoHIaHmA Mponecca CHATHA TEKyIIEeTo
NOKa3aHWs 3alIOMHEHHEBI} CUTHaJ 3a1lyCKa JaeT IOATBEPKACHNE NCTOYHUKY
3alycKa U 3aIyckaeT IIpoLece CHATHSA CIEAYIOMEro IoKa3aHus.

o Vnpasnenue c nepedneil nanenu: pexxuM BHEIIHETO 3allycKka HAIIOMUHAET
PEeXUM OJHOKPATHOTO 3aITy CKa 3a UCKIOYEHHUEM TOT0, YTO CHTHAJ 3aITy CKa
nogaeTcs Ha rHe3fo Ext Trig. Haxatue KIaBuImm U1 YCTaHOBKH
peXuMa OJHOKPATHOTO 3allyCKa YCTaHaBIHUBACT TAKXKE PEKUM BHEITHETO
samycka. Korma MyJbTHMETp OkuaeT CUrHaia BHEITHET o 3aIIy CKa,
BIJTIOYAETCS CBETOBOH CUTHANM3ATOP Trig.

Ipu ducmanyuonnom ynpasnenus Knasuua nepeoneli naneny
bnoxupyemcs.

o Jucmanyuonnoe ynpagneHue:

TRIGger:S0URce EXTernal
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Pazgen 3 @yHKIHOHANBHBIE BO3MOXHOCTH
3anyck

Buympennuii 3anyck. B pexxuMe BHYTPEHHETO 3aIycKa (TONBKO TpH
IUCTaHLIAOHHOM yHpaBJIEHHH) CHTHaJI 3allycka IpHCYTCTBYeT Beeraa. Korma
HOJIB30BaTeENlb YCTAHABIIMBAET MYJILTUMETD B COCTOSHYIE OXMIaHUA CHTHAJIA
3aIycKa, IOCTeTHM BBLIAETCA HeMeUTEHHO. Vst AUCTAHIMOHHOTO YIPaBICHUSA
3TO ABJEIETCA UCTOYHHMKOM 3aITyCKa HpH BKIYOYEHUH MATAHUA.

YroOHl yCTaHOBUTH UCTOYHHMK BHYTPEHHETO 3aIlycka, cleAyeT [ociaTh YKa3aHHYIO
HWKe koMmaHay. Komanapl CONFigure u MEASure? aBTOMAaTHYeCKU
YCTaHABIHBAIOT HCTOYHHK CUTHAJIOB 3allycka Ha IMMediate (HeMeIUICHHBIMH

3aIyCK) .

TRIGger:S30URce IMMediate

Ilpozpammnubslii 3anyck (3anyck no unmepeiicnoit wiune). Pexxum 3arycka mo
IIHHE MOKHO YCTaHABIIMBATH TONBKO OT AUCTaHIMOHHOTO HHTepdeiica. OToT
peXIM HalOMHHAET PEXKUM OJHOKPATHOTO 3aIlycka ¢ IiepeHel aHenu, Ho
TIONTb30BATENh 3aMyCKAET MYy IETUMETP TIOChLIKOM KOMAH B 3aIlyCKa O MUHE.

e JIns yCTAHOBKH MCTOYHHKA 3AIIyCKa M0 IIMHE HYXXHO HOCNATh CIIEAYIOLIYIO
KOMaHy.

TRIGger:SOURce BUS

o Jlns 3amycka MyJIBTUMETpa OT AUCTaHIMOHHOTO NHTepdeiica (HP-IB mmi RS-232)
HYXHO rocrath komaday *TRG (3anyck). Komanza * TRG He Oy et npunsta 1o
TeX Iop, oKa MyJbTAMET) He Oy IeT yCTaHOBNICH B COCTOSHHUE 0XKMIAHUA CHTHATA
3aIycKa.

o Ilonb3oBaTenb MOXET TaKXKE 3aITy CTUTh MYJIBTHMETp OT HHTEpeiica HP-IB
nockikoit coobmenns GET (GROUP EXECUTE TRIGGER - 3amyck rpyIms).
TIpu 3TOM MyJBTHMETp JOIDKCH HAXOAUTHCH B COCTOAHHHE OXMIAHMA CUTHAIA
3amycka. Hiske npuBesieH oneparop Ha a3bike HP BASIC, obecnieganBaromuii
noceuUiky coobmenns GET.

TRIGGER 722 Group Execute Trigger (3anyck epynnut)
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Pasgen 3 PyHKINOHAILHbBIE BO3MOXXHOCTH
3anyck

CocrosHne 0XKHIRHAT CUTHAJIA 3anycKka

INocne xoHGUrY pHPOBaHII MYJILTHMETPA X BEHIOOPA HCTOYHHKA CUTHAIIA 3aITy CKa
II0JIb30BATEND JOJDKEH YCTAHOBUTE MYJIETHMETD B COCTOSHUE ONCUOGHUSL CUZHANA
3anycka. CUTHaI 3ailycka He OyJeT IPUHAT A0 TeX II0p, oKa MYJIETUMETD He

6y leT yCcTaHOBIEH B 3TO COCTOSAHHUE. ECITM cHryan 3amycka IpHCY TCTBYET, K
MYJIbTUMETP HaXOMUTCA B COCTOSHUH "0XHIaHMA CUTHANA 3aIycKa", HayHeTcs
T0CJIe [OBATENBHOCTD M3MEPUTENBHEIX Omepanuii # 6yAyT CHIMATLCA TIOKa3aHHsl.

Cocmosnue "odicuoanue cuenana 3anycka” - 5mo mepmuH, Komopwii
UCHONBLIYEMCA 2NABHBIM 00PA30M ONAL OUCMAHYUOHHO20 ynpasneHus. B pexcume
YApasneHus ¢ nepeoHell NaHelu MyIbmuMemp 8ce20d HAXOOUMCA 8 COCIOAHUY
"oxcudanus cucnana sanycka' u 6yoem npuHUMame CUSHATb! 3aNYcKa 8 1060t
MOMEHM, ECTU YdiCe He HAOXOOUMCA 8 NpoYyecce GblNOTHEH U UIMEDEHU.

MoxHO NIEPEBECTU MYJIBTUMETP B COCTOSAHME "0>KHIAHMS CUTHANA 3aIfycKa”,
HCIIOJIHUB JIFOOYIO M3 CIIEAYIOTIINX KOMaH OT MUCTaHIHOHHOTO HHTepdeiica.

MEASure?
READ?
INITiate

Iocne nocvinku komarnovl Myremumempy nompebyemcs npubnuzumenvro 20 mc
(8pems ycmarnoenenus) Ha nepexoo 8 cocmonnue "oxcudanue cusHana 3anycka”.
JTiobvie cucnanvl 3anycKa, KOMOpvle BOZHUKAION 6 MEYEHUE MO0 8peMeHU
YCMaHOBNEHUs, UZHOPUPYIOMCA.

pruyguTenNbHas 0CTAHOBKA TEKYIero n3Mepenns

B mroGoit MOMeHT MOXHO mociaTh koManxy DCL (09HCTHTH yCTPOMCTBO), 9TOOBI
OCTAHOBMTE IIPOLIECC M3MEPEHUS U YCTAHOBUTH MYJIBTUMETD B "COCTOAHUE
npocros”. Hixe mpuseneH onepaTop Ha s3bike HP BASIC, noxasplBaroIIui, kak
mociiaTe KoMauay "OuncTuTh yerpoiictBo" mo uHTepdelicy HP-IB.

CLEAR 722 Komanoa "Ouucmums yempoiicmeo”
Komanga "O4ncTUTh yCTpOHCTBO" He OKa3hIBAET BIMAHUA Ha KOHQUIYPALIHIO

CHUCTCMBI 3aITy CKa. VICTOYHHK CUTHAIOB 3ammyCKa, KOJIMIECTBO 3aMCpPOB, 3aI€pXKKa
3aIryCKa U KOJIMIEeCTBO CUT'HATIOB 3aIly CKA HE USMEHAIOMCA.
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Pazpmen 3 @ydkuuoHaNbHble BO3MOXHOCTH
3anyck

Kosmuecrso 3aMepoB

* OBBIYHO MY IbTUMETP CHUMAeT OJTHO TIoKa3aHue (WIH JENacT OJUH 3aMep) BCIKHA
pa3 MpH IpHeMe CHTHAaIA 3aITyCka OT Y CTAHOBICHHOTO MCTOYHHKA CUTHAIOB
3amycka (ecii MyJIbTHMETP HAXOAUTCS B COCTOSHHMM O3KM/IaHMs CHTHANA 3aITyCKa).
OmHAKO MOXXHO 3alIPOrPaMMUPOBATh MY IbTUMETP Ha CHATHE HECKOIBKIX
MOKa3aHKH 110 KaXI0My IPUHATOMY CHTHAIY 3allycKa.

o Komnmgectro 3amepoB: oT 1 10 50000. ITo ymonuanuro - 00uH 3amep Ha 00Ul
CuzHan 3anycka.

e YCTaHOBIIEHHOE KOJIMUECTBO 3aMEPOB 3aIIOMUHACTCS B S9HEP203A6UCUMOL 3
MIaMATH; [T0Ce BHIKIIOUEHHUS ITHTaHMA WIH JUCTaHIIMOHHOTO copoca
MyJBTUMETD yCTaHABIMBAECT KOIMIECTBO 3aMEPOR Ha oauH. KoMaHap1
CONFigure M MEASure? aBTOMaTHYECKH YCTaHABIMBAIOT KOIHMYECTBO
3aMEPOB Ha OHH.

o Vnpasnenue c nepeouneii nanenu:

3: N SAMPLES (TRIG MENU)

o Jlucmanyuonnoe ynpaenenue:

SAMPle:COUNt {<volue>|MINimum|MAXimum}

77



Paznen 3 dyHKUMOHANBHbBIE BOZMOXHOCTH
3anyck

Koyim4ecTBO CHrHAJIOB 3alnycka

OOBIYHO My IBTMMETDP IIPHHKMMACT TONBKO OJMH CHTHAN 32Ty CKa Iepes
BO3BpAIICHUEM B cOCTOSHHE "IIpocTos". ONHAKO MOJB30BATENH MOXKET
3aMpOrPaMMUPOBATh My IETUMETD A7 IIPHEMa HECKOIBKHX CUTHAJIOB 3aITy CKa.

Bmo csolicmso peanuzyemcst MOAbKO HpU OUcmanyuoHHom ynpasnenuu. Ecnu
nOnB308aMENDs YCMAHOBUM KONUHECMBO CUZHANOE8 3aNYCKa, a 3amem nepeiidem Ha
MecmHoe ynpaenenue (ynpasnenue ¢ nepedHei Raneny), Myromumemp
RpOUSHOPUPYEM YCMAHOBKY KONUYeCmea CUZHAI06 3aNyCKA;, NPU 8036PAUjeHUY K
OUCMAHYUOHHOMY YRPAGIEHUIO KOTUYECMB0 CUZHANO08 3aNYCKA B036PAUACMCS K
3HAUEHUIO, YCMAaHO0BNEHHOMY NONb308AMENEM.

o KomugectBo curHanos 3amycka: ot 1 5o 50000. Ilo ymonuanuro - odun cuznan
3anycka.

e VYCTaHOBJIEHHOE KOIMMYECTBO CUTHAJIOB 3aIly CKa 3aIIOMHUHAECTCS B
3HEpP203a8UCUMOT TAMATH; ITOCTIE BHIKIIOYEHIS MUTAHUA WIM JUCTAHIMOHHOTO
cOpoca MyIbTUMETP yCTaHABIMBAET KOJMIESCTBO CUTHAIIOB 3aITycKa Ha OIUH.
Komangel CONFigure u MEASure? aBTOMaTHYECKH yCTaHABIKBAIOT
KOJIMYECTBO CHTHAJIOB 3aIlyCKa Ha OJHH .

L] ,ZZucm AaHYUOHHOe ynpaesnenue:

TRIGger:COUNt {<value>|MINimum|MAXimum|INFinite}
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Paznen 3 @yHKIIMOHATBHBIE BO3MOKHOCTU
3anyck

3a;1ep)lclca CHIHAJIA 3aIIyCKa

TTonb30BaTellb MOXKET BBECTH 3a[EpKKY MEXIy CHTHAIOM 3aIllycka U KaKIbIM
-CIEIYIOMHM 32 HiM 3aMepoM. Takoif momxo MOXKET OKa3aThCs IOE3HBIM B
NpUKIANHBIX 33a9ax, I7e JKeIaTelbHo 00eCIeunTh BpeMs Y CTAHOBIICHHS
BXOJHOT0 CHT'HaJIa IIEpel CHATHEM JI0Ka3aHus WIH I peTyIMPOBaHUA TeMIIa B
rpolecce CHATHSA MaKeTa nokasanuii. Ecnu 3anepika 3amycka He BBeleHa, TO
MYJIbTUMETP CaM aBTOMAaTHMYEeCKH YCTaHOBUT 3TY 3aLEPIKKY.

o uamnazon 3agepxxu: ot 0 10 3600 cexynn. I1o ymonuanuio 3adepicka 3anycka
BBOOUMCA ABMOMAMULECKY, BETUNUNA 3A0EPHCKU ONPEOeNslemcs pOOOM
pabompl, npedenom, apemenem UHMEZPUPOBAHUSL U YCHIAHOBKO KOHKpEmMH 020
Gunempa (cm. maroce "3nauenusn 3ad0epicex CUSHANA 3ANYCKA 6
asmomamueckom pexcume”, cmp.81).

o 3aImepxka 3aIycKa 3alIOMUHAETCH B SHepe03aBucumon IaMaTH; TI0Cie
BBIKITIOYEHIS TIMTAHMS WK JUCTAHIMOHHOTO COpoca MyIbTHMETP
yCTaHaBIHBaeT aBTOMATHYECKYIO 3aJepXKKy 3amycka. Komanms CONFigure
U MEASure? yCTaHaBIMBaAIOT aBTOMATHIECKYIO 3aJEPXKKY 3a1ycCKa.

o Ecinu ycTanoBieHa BeaudyHA 3aIepKKH, OTIMYAIOIAACA OT aBTOMATHYECKOM,
TO IIA cex pozios paboThI U pe/enioB Oy IeT NeHCTBOBATE UMEHHO sma
YCTaHOBJIEHHAs 3a/IePXKKa.

« Ecnn MyneTuMeTp CKOH(GUIypHpOBaH Ha CHATHE 6oliee ONHOTO TOKA3aHMA IO
KaXJIOMy CHTHAITy 3aily cka (KOJIMIEeCTBO 3aMEPOB > 1), TO yCTaHOBIICHHA
3aJiepKKa 3aIycka BCTABIETCS MEX Ty CUTHAIOM 3aIyCKa U Kax#cOblm
NOKa3aHueM.

« Vnpasnenue c nepedueil nanenu:
2: TRIG DELAY (TRIG MENU)

Ecnu Brmodena aBToMaTideckas 3afiepxKa 3aIlyCKa, MyJIbTHMETP MTHOBEHHO
BBIBEJIET Ha MHIUKaTOp coobuenue "AUTO", npex e 9eM HOSBHICA
(akTIraeckas BeTMIMHA 3aIEPKKH B CEKyHIaX.
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3apepxka
CurHana sanycka
(npodonxexue)

Pazgen 3 PyHKIMOHANBHBIE BO3MOXHOCTH

3a

nycK

Vnpasnenue ¢ nepedneii nanenu (npodoncenue)

s yeTaHOBKH 3amepxku Ha 0 ceKyHN chenyeT BRIOpaTh ypoBeHs "parame-
ter" (mapametp) komanzael TRIG DELAY (3amepkka 3amycka). Jlanee
MepeBECTH MUTAIOMIMI Kypcop Ha MecTo "units" (e IMHHIBI H3MEPEHHS) B
paBO# CTOpOHE HHAMKaTOpa. Haxath U y aepkuBaTh KIABHITY , TIOKa
He nosBrTcA Hammwch ZERO DELAY (HyneBas 3a1€p/KKa), a 3aTeM HaKaTh
Menu Enter (BBOZX B MEHIO).

ZERO DELAY

JU1 yCTaHOBKHY 3HAYEHS 33IEPKKH CHTHAIIA 3aITy CKa B aBTOMaTHIeCKOM
pexuMe ciieflyeT BHIOpath ypoBeHs "parameter” (rapamerp) koManas! TRIG
DELAY (3anepxxka 3amycka). Jlanee HepeBecTd MATAFOIIMIA KypCop Ha MECTO
"units" (eOVHULIBI H3MEPEHN) B NPaBoii CTOpoHe HHAMKaTopa. Haxkars u

Y AEpKUBATh KIABHIILY , TToka He nossurcsd Hammick AUTO DELAY, a
3ateM Haxarth Menu Enter (BBoa B MeHIO).

AUTO DELAY

Hucmanyuonnoe ynpasnenue:

JUtd y CTaHOBKM 3aJepKKU CUTHaIA 3aIly cka MOKHO MCIIONB30BATh CIIENYIONIYIO
KOMaHIy.

TRIGger:DELay {<seconds>|MINimum|MAXimum}

JIjis y CTAaHOBKY 33[€PKKH CUTHANA 3aIyCKa B aBTOMAaTHICCKOM PEXXKHME MOXKHO
HCIIONH30BATH CIEAYIONTYIO KOMaHIY.

TRIGger:DELay:AUTO {OFF|ON}
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Pasgen 3 ®yHKIIMOHATHHBIE BO3MOXHOCTH

3anyck

3uavennsn 3aJepiKeK CHIHAJIA 3aIyCKA B ABTOMATHYECKOM peiKHMe

Ecnu 3naueHue 3a0C€PKKH CUTHaJia 3aIfyCKa HE YCTaHOBIIEHO IIOJIL30BATEIEM, TO
© MYJBTHMETD 3aJaCT €ro aBTOMaTHHYCCKHU € YYETOM pola paﬁOTBI, npenciia, BpEMCHH

HHTETPHPOBAHUA H YCTaHOBIECHHOTO QUILTpa.

o IlocmosiHnoe Hanpsxcene U ROCMOSHHbLIL MOK (0513 6cex npedenog):

Bpemst UHTEerpupoBaHus

NPLC = 1
NPLC <1

3apepxka 3anycka

1.5mMc
1.0 mc

o Conpomusnenue (npu 2- u 4-npOBOOHOM NOOKTIOUEHUU K 0ObeKmY UzMepeHus):

3apnepxka 3anycka]

fMpepen (ana NPLC =1)

100 Om 1.5mec

1 kOm 1.5mec

10 kOm 1.5mc

100 kOm 1.5mc

1 MOwm 15 mc

10 MOm 100 mc

100 MOm 100 mc

3apepixxa 3anych

Mpeaen (ana NPLC <1)
100 Om 1.0 mc

1 kOm 1.0 mc

10 xOm 1.0 mc

100 kOm 1.0 mc

1 MOm 10 mc

10 MOm 100 mc

100 MOm 100 mc

o Ilepemennoe Hanpscenue U nepemeHHblll MoK (015 8cex npedenos):

LucTany, nnu ofHOKp./BHELLHWA 3anyck

dunbTp 3apgepxka 3anycka
MeganeHHbIi 70c¢c
CpepnHeckop. 1.0¢c

BeicTpeIi 600 mc

YnpaeneHue C nepejHeil NaHeny G BKIOY.
ABTOMaTUYECKYM PEXUMOM 3anycka

AC Filter Trigger Delay
MeaneHHbi 1.5¢
CpegaHeckop. 200 mc
BeicTphiii 100 mc

o Yacmoma u nepuoo:

LucTtaHy, nnu ofHOKP./BHELLHWIA 3anycK

YnpaBneHue c nepegHeil NaHeny c'BkIoy:
aBTOMATUYECKMM PEXMMOM 3anycka

3apepkka 3anycka

10¢c

3apepixxa 3anycka

0c
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Paznen 3 OyHKIMOHABHEIE BOZMOXKHOCTH
3anyck.

Yuepmm;anne MOKA3aHHA HA HHIHKATOpE

CBOHCTBO y ICp)KUBAHUS TIOKA3AHUS ITO3BOJIAET 3aXBATHBATD U YACPKUBATH Ha
HHIHKaTOpe JHoboe cTabmwibHOE NoKazaHue. DTO BaXKHO, KOra TpeGyercs CHATh
[I0Ka3aHue, OTKIIOYUTD IPOOHUKY U COXpaHWUTh MOKa3aHue Ha HHOMKaTope. [lpu
o6Hapy XeHUN CTAaOMILHOTO [TOKa3aHUA My ILTHMETP BEIpaOaThIBACT 3BYKOBOM
cUTHaII (€M BKIFOUEH 3By KOBOM CHrHANIM3ATOpP ) M YAEPKUBAET IOKa3aHHe Ha
nHIMKaTope. Cm. maxoice "Vnpaenenue 38yxosbim cuznanusamopom”, cmp. 88.

Voepoicusarnue nokazanus MOXCHO GKIIOYUMb MONLKO ¢ nepedneti naneny. Ilpu
nepexooe Ha OUCMAHYUOHHOE YNPAGNeHUe MyTbmMUMEMP €20 NPOUZHOpUpyem, npu
8038pame K YNpAGNEHUuIo ¢ nepeonell NAHeNU Mo CeolCME0 GKIIOYUMCA CHOBA.

» BrI6Op NoKa3aBUii, KOTOPBIE CAUTAIOTCS CTAGHIGHBIMY [UIS MX MH/WKAIIIH,
TIPOM3BOIUTCS ¢ IOMOIIBIO PETyIHPYEMOM TONIBKO ¢ epelHelt TaHeH 1nonoce!
YygcmeumensHOCmY, BhIpaXXaeMoli B IIPOIIEHTaX OT [OKA3aHUT Ha BEIOpaHHOM
npenene. HoBoe 3HadeHue 6y neT 3axBadeHo ¥ 0TOOPAKEHO Ha MHANKATOPE
TOJIFKO IIOCTIE mpex MOCIeOBATENEHBIX ITOKa3aBKii, TONaJaloIX B IIOOCY .

3uagenus monockl gyscTBuTENsHOCTH: 0.01 %, 0.10 % (110 ymomganmio), 1.00 %
wm 10.00 % ot nokazanus. IIycts ycraHopneHa nonoca 1.00 %, a Ha My IbTUMETp
[IO/IAH BXO/HOM curHall SB. Eciu Tpu nocneoBaTeNsHIX oKazaHus Oy y T B
nionoce oT 4.975 1o 5.025 BOJBT, HHAMKATOp 0TOOPa3HT HOBOE IIOKA3aHUe.

» Jlonoca 9yBCTBUTENLHOCTH XPAHUTCSA B 9HEP203AGUCUMOLE TIAMATH;, TIOCTIE
BBHIKIIOUEHUS CeTH WU AWCTaHIMOHHOTO cOpoca ycTaHaBnuBaercs Ha 0.10 %.

» B pexuMe agmomamuieckozo nepexnioyuens npedenog MyIbTHMETp TpH
BKJIFOUEHHH Y Iep>KUBaHUS [IOKA3aHNUs aBTOMAaTHIeCKH ITEPEKIIFOYNTCS Ha
HY>XHEIH npenen. IIpu pyunom nepexniovenuu npedenog Ui y IEpKUBaHUS
NOKa3aHWUs UCIIONB3YeTcs OAUH U TOT K& (PMKCHPOBAHHBIH Ipee.

o Ilpu ynepxWBaHUS NOKa3aHUs BXOTHOE COTIPOTHUBIIEHME ABTOMATHICCKHA
ycranaenuBaetcsa Ha 10 MOM (AUTO OFF) mns Bcex TIpefesioB IOCTOSHHOTO
HaNpKeHUS, MUHAMH3UPY S HABOJIKY TIPH PA3OMKHYTHIX KOHITaX Kabeneii.

o HHormna mone3Ho MCHONB30BaTh Y AEPKUBAHME [T0Ka3aHU ¢ TAMATHIO I
XpaHeHus nokasaHuit. Cm. "Tlamame ona xpanenus noxasanuil”, cmp. 84.

o Vnpaenenue c nepedneil nanenu: BKIIOUUB YACPKHUBAHME ITOKa3aHUH, MOXKHO
BEIOpATh MONIOCY YyBCTBUTEILHOCTH HAXKATHEM (Menu Recall).

1: READ HOLD (TRIG MENU)

Cm. maxorce "YOepocusanue noxazanus Ha unoukamope”, cmp. 43.
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Pasgen 3 dyHKUMOHANBHBIE BO3MOXXHOCTH
3anyck

FH&HO CHI'HAJIA 3aBepUICHHUS H3IMEPECHHSA

I'uesno VM Comp (3aBeplieHue H3MEPEHA) Ha 3aHel TaHenu BBIIACT HMITYJIBC
¢ HCTHHHBEIM HU3KHM YPOBHEM IOCIIE OKOHYaHUS KaxXaoro HimMepenud. I'nesna VM
Comp w Ext Trig (cm. nudice) pealiu3yIoT CTaHAAPTHEIN ammapaTHEIi MPOTOKO
KBUTHPOBaHHA MEXy H3MEPUTEIFHBIM U KOMMY THPYIOIIHMM YCTPOHCTBAMH.

VM Comp Buixoa
5B

0B

MpubnuautensHo
2 MKC

I'He3/10 BHENIHEr0 CHIHAJIA 3anycka

MOKHO 321y CTUTh MYJIETAMETP, OB UMITYJIbC C HCTUHHBIM HI3KHM YPOBHEM Ha
rae3xo Ext Trig (BHemHUiA 3a11ycK) Ha 3agHel maHenuy. [ HCIIoIb30BaHMIA STOTO
THE3/1a B peXKHME AUCTAHLMOHHOTO YIIPAaBIE€HUS Hy)KHO YCTaHOBHUTH HCTOUHUK
BHeIIHero 3anmycka (TRIGger : SOURce EXTernal) .

Ext Trig 55 Bxop
0B
>1 MKC

Jns dopMupoBaHHs UMITyJIECA BHEIIHETO 3ally CKa MOKHO IPAMEHHUTH IIPOCTOH
KJTFOY, HCTIONB3Y s BXoHOe rHe3no Ext Trig, kak Noka3aHo HIDKE.

—
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Pazpen 3 PDyHKUMOHANBEHBIE BO3MOXKHOCTH
CucTeMHBIE Onepaluu

CucteMHBIE onepanu

JlaHHBI# paznen coaepKUT NHHOPMAHIO IO TAKAM BOIIPOCAM, KaK IIaMsTh IS
XpaHEeHHUs [MOKa3aHMM, TOrPeITHOCTH, CaMOTIpOBEpKa 1 YIpaBJIeHHE HHIANKATOPOM
nepenHei naHenu. 31a yHPopMaNKs IpsAMO He CBA3aHa C BHIIIOTTHEHHEM
HA3MEPEHHMH, HO SBISIETCS BAXKHOM JacThIO N0 paboTe ¢ MYJIBTHMETPOM.

TTamaTe xas XpaHECHHHA NOKA3aHM

My JIBTHMETP MOXKET 3alIOMHUTH 10 512 mokazaHuit BO BHyTpEeHHEH maMATH,
opraHM3oBaHHOM Mo anroputMy FIFO (TiepsEiit Bomes - nepehiii Boimen). [TepsriM
BBIBOJUTCS MOKa3aHUe, KOTOpoe OBUIO IEPBBIM 3aIlOMHEHO. K namamu ons
XPaHEHUA NOKA3AHUT MOJCHO 00payamsCs MonbLKo ¢ nepedHeii nanenu.

o IlamATh A7 XpaHEeHHS [TOKA3aHUI MOXKET UCIIONB30BaThCs IPU BCEX pomax
paboT, MaTeMaTHYECKUX OIlepalyaX, a TAKXKE B PEXKUME yAePKUBAHHUS
mokazanuit. ITocie BKIFOUEHHS TaMITH [T XPaHEHU TOKa3aHUH MOXKHO
U3MEHHUTH poll paboTel. Credyem nomHums, Ymo camu HA36aHUs po0os pabom
(nanpumep, VDC, OHM u m.0.) emecme ¢ noxazanuem He 3anOMUHaOMCsL.

o I[famMaTh s XpaHeHH OKA3AHMIA SBIAETCS IHEP2O3ABUCUMOT, MYIIBTAMETD
cOpachiBaeT 3aIIOMHEHHbIE I0KA3aHUs IPY TIOBTOPHOM BKIIFOUEHHH, TIOCIIE
BBIKIIIOYESHS TATAHMA, CAMOIPOBEPKH HIIM TUCTAHIMOHHOTO cOpoca.

¢ MOXHO UCIIOJIB30BaTh IaMATE IS XpaHEHU TIOKa3aHUH ¢ pexuMaMu
aBTOMAaTHYECKOTO 3aily CKa, OTHOKPAaTHOTO 3aIlyCKa, BHENIHETO 3aIlycKa U
yaepKABaHKA TTokazaHus. EC MyJbTAMETp CKOH(UIYPHPOBaH Ha CHATHE
HECKOJIBKHX [TOKA3aHuM [0 OMHOMY CHTHATY 3ailyCKa, TO BCAKHUIA pa3 IIpH ero
[OABIEHUH B HaMATH Gy AT 3alIOMHEHO YCTAHOBJICHHOE KOJHMIECTBO MOKa3aHUM.

e Vnpaenenue c nepedneii nanenu:

1: RDGS STORE (SYS MENU) 3anOMHUMb NOKA3AHUSL 6 NAMAMU
2: SAVED RDGS (SYS MENU) cuyumame 3aNOMHEHHbIEe NOKA3AHUA

TTaMATE IS XpaHeHUs IoKa3aHUi aBTOMATHIECKH BLIKIIOUAETCS IIPH
Tepexoie Ha ypoBeHb "parameter” B MEHIO ISl BBI30Ba 3THX IOKa3zaHuii. Cam.
maxoice "Hcenonv3zosanue namamu 015 xpanenus nokasanuil”, cmp. 46.

o Jlucmanyuonnoe ynpaenenue: Komanna INITiate HCIOIB3YET IAMSTE IIA
XpaHeHUs [TOKa3aHUH € IIeNbI0 3aIIOMIHAHA II0Ka3aHMi [T€pell HCIIOMHEHNEM
KkoMaHIpl FETCh? MOXHO 3aIIpOCUTh KOJIMYECTBO 3alIOMHEHHBIX B IIAMATH
1I0Ka3aHui, mociaaB koManxy DATA: POINts? .
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Pasnen 3 ®PyHKIIMOHANBHBIE BOZMOXHOCTH
CucreMHbIE Onepaluy

O6paborxa omubox

Ecnu sxmoyuncs ceeroBoil curHaruzarop ERROR (omubka), 310 03Ha9aeT, 910
- 00HapyeHbl OIMOKH, OTHOCAINUXCA K CHHTAKCUCY KOMaHI HITH allfapaTHOu

gacTu. B ouepeny ommbok MyIbTUMETpa MOXKET GBITh 3aIIOMHEHO 10 20 ommGoK.

Cwm. pazoen 5 "Coobujenus 06 owmubrax”, cooepicaujuil ux NORHBLI NepeyeHs.

« BriGopka ommbok ocymecteasercs no anropurMy FIFO. Ileproit BoiBonuTes
omubka, xoTopad Oblia repBoii 3anoMHueHa. Ilocie CUUTHIBaHUA BCeX OMIMO0K
3 ouepenu, ceeroBoi curaanmsarop ERROR Brikmodaercs. Kaxasiii pas npu
BO3HHUKHOBEHHH OLIMOKK MyJITHMETP BbLIaeT OAHOKPATHEIH 3BYKOBOH CHIHaIL.

¢ - Ecimu Bo3HHKIIO O60nee 20 ommbok, mocneaHas onmbka, 3aloMHeHHasd B
odepenH (camas IO3AHSA 1O BpeMEHH), 3aMeHsIeTC KoJioM - 350, "Too many
errors” (CITUMKOM MHOro omu60k). Huxakue nolmonHuTeNbHbIE OMIMOKH He
3aTIOMMHAIOTCA JO TeX Top, oKa He OYIyT CYMTAHbl YXXe MMEIomuecs OmuOK.
Ecnu Hukakux omuGOK He MPOM3OHITO K MOMEHTY CUHUTHIBAHUS OYEepenr
omm60oK, MyTsTHMETp oTBedaeT coobmenreM +0, "No error" (ommubok Her).

o [locne BHIKIIOYEHHS UTAHUA UK ucrondenus koMauasl *CLS (clear status -
OYHCTKa CTaTyca) odepens omuook ounmaerca. Komanma *RST (reset - copoc)
odepeqy ommOOK He ouuyaem.

o Vnpaenenue c nepeoneii nanenu:
4: TEST (SYS MENU)

Ecmu cursamiarop ERROR BrmoueH, T0 Ut CIUTHBaHUS OIMOOK U3 O4Yepen
cleflyeT Haxarh KJ1aBuuid [ Shiff] (Menu Recall). Omm6ku BeBOIITCA
2opuzoHmanvHo Ha ypoBHe "parameter”. Bee omm6Ku 0uMIIaioTes, ecim
MOJB30BaTeNb MEpEUIET Ha YpOBEHb "parameter” ¥ 3aTeM BBIKIIOYHUT MEHIO.

ERR 1: -113
| ]
Mepsasi owmbkas | L Kopowubku

oyepeau

o Jucmanyuonnoe ynpasneuue:
SYSTem:ERRor? Cyumuisaem 0OHy OuWuOKy U3 ouepeoy oumnoboK

OmubKky HMEIOT CNENYIOIHN GOopMaT (CmpoKa ouubKu Modicem cooepaCamy
0o 80 cumgonog):

-113, "Undefined header" ("He ompeneneH 3arooBok")
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Paznen 3 q)yHKIII/IOHaJ'ILH])IC BO3MOXHOCTH
CucrteMHbIe onepanuv

Camonpogepka

Ilocne BrIrO9EHNA My TETUMETPA ABTOMATHIECKH BBINTONHAETCA CAMOITPOBEPKA Mpu
SKIOYeHUY numanys. DTOT OTPAHUYEHHBIN TECT TO3BOJIAET YOeUThCA B
paboTocrnoco6HOCTH MyIBTHUMETPa, HO He BBIIOJIHAET paclIupeHHOro Habopa
AHAJIOTOBBIX TECTOB, KOTOPHIE ABIIAIOTCS YaCTRIO MOJTHOW CaMONPOBEPKY,
OIHCaHHON HIDKE.

IIpu nonxod caMoIpoBepKe BEITONHAETCS P TECTOB. 110 BpeMeHM 3TO 3aHUMAeT
okoJio 15 cexynn. Ecinu Bce TeCTh! MPOUAYT YCIEITHO, Y MOJIB30BATEIA MOABIIAETCA
BBICOKAS CTeTIeHb YBEPEHHOCTH B paboTOCIIOCOOHOCTH My IETHMETpa.

o PesynbraTs MONHON CaMOIPOBEPKM 3AIIOMHHAIOTCS BO BHY TpEHHEH MaMATH Jid
XpaHeHus okasaHuit (cm. cmp. 84). Ilo Mepe 3anOMUHaHUA 5To# HHOOPMALUH
B IIpoliecce CaMOIPOBEPKH IaMATh OYHIIAETCA 0T NpeIbl Ay MUX JaHHBIX. 3a
HCKITIOUCHHEM OJUCTKY 3TO} TaMATH IONTHAS CAMOIIPOBEPKA He usMeHsem
COCTOSHUA MYJIFTUMETpa.

o Ecmu noytHas caMOITpoBepKa 3aBepIIMIAch yCIeHO, Ha HHANKATOpe IepeaHei
naHenu noasigerca coobmenne "PASS" (I'OJIEH). Ecnu caMonpoBepka He
mpoIura, Ha wHAVKaTope 3aropaercs "FAIL" (HEI'OJIEH) u BxmodaeTtcs
cursaymzatop ERROR (OIIMBKA). CM. Hucmpykyuio no o6caysxcusanuio
(Service Guide), comepalmyio KOHKPETHBIE yKa3aHus [0 IpoLeAype
BO3BPAIICHUS MyIFTIMETpa B cepBrc-1ieHTp GupMer XriomeTT-Ilakkaps.

e Vnpasnenue c nepedneii nanenu: MOXXHO HCIIONHUTH HEKOTOPBIE U3 TECTOB (13
COCTABA HOHO CaMOIIPOBEPKH) TIO OTAENBHOCTH MIIM BCE TECTHI CPasy.

4: TEST (SYS MENU)

Ipyroit cioco6 BBITIOIHEHWS TIONMHOKH CAMONPOBEPKH ¢ IIEPEAHEH TTaner
3AKIF0YAeTCA B CIICAYIOMEM: HKaTh B yIepKuBaTh Knasumry [Shift] , mocme
Yero nepekimodarens Power ycTaHOBUTH B onoxxeHue "On" ma
BKJIIOYEHMS TUTAHUA MyJIbTHMETPA; IIOCIIE STOTO YOEepHCUBAMY KNAGUULY
Shift ¢ meuenue ne menee 5 cexynd. CaMONpOBEpKa HATHETCA TOCIIE
0CBOOOXKICHU 3TOH KIIaBUINH.

o Jucmanyuonnoe ynpagnenue:
*TST?

Bozspawaem "0", ecnu camonposepka ycnewno npouina, unu "1", ecau
i
CaMOnpogepKka He NPOWNa.
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Pazgen 3 ®yHKUMOHANBHBIE BO3MOXHOCTH
CrcreMHble Onepanuu

YupagieHne NHAHUKATOPOM |

Jlis yBeIMdeHN CKOPOCTH M3MEpeHuH Wi 3aI0UThl HH(GOPMAIHH ITONBE30BATEIIO
MOXeT NOHaxoOUThCs BHKIIOUUTH HHAUKATOP Iepeaueii nanenu. Kpome toro, mpu
JUCTaHIMOHHOM YTIPaB/ICHHH Ha MHAUKATOp MEPEHEH ITaHed TAkKe MOXKHO
BBIBECTH COOOMIEHNe ATHHOH 12 CHMBOJIOB.

o Tlpu BRIKIFOYEHHH HHIHUKATOPA MOKa3aHHA Ha HETO He MOCBUIAIOTCA U BCe
CBETOBbIE CUTHaIM3aTophl, 3a HcxnodeHneM ERROR (OLIBKA) u Shift
(Peructp), 3a6510KipoBaHEL. B ocTanbHOM BBIKIIFOYEHHE HHANKATOPA HUKaK HEe
BIMseT Ha (YHKIHOHATIBHBIE BO3MOXKHOCTH YIPaBJIEHHSA C TIepeTHelt maHes .

o CocrTosHue HHIAKATOpA 3aIIOMHHACTCA B 3Hep203a6ucwuoﬁ naMATH, IToCJIe
BBIKTIHOUCHNA ITATaHWA WA JUCTaHIIOHHOTO c6p0ca HAHIMKATOP BKIIOYHTCA
BHOBbB.

« B pexxuMe IUCTAHIMOHHOTO YIPABJIEHHS OIb30BATENh MOYKET BHIBECTH
coo0IIeHIe Ha HHTMKATOP TepenHet anenn. MyJIsTIMeTp B COCTOSHUM
HOMECTHTh Ha CBOEM HHJIMKaTOpe cooOLeHwe MuHOM 12 CHMBOIOB; F00BIE
IOMOTHUTENBHEIE CHMBOJIBI CBEPX 3THX 12 0TOpachIBaroTCs. 3amATele, TOYKH U
TOYKH C 3anATOH CaMOCTOATENBHEIMA CHMBOJIAMH He ABJIIOTCA U
paccMaTpHBAIOTCSA ¢ IPEIBIAY MM CHMBOJIOM Kak efuuoe tenoe. Ilpu
HHIHMKAITA COOOIen s MOKa3aHUI Ha WHIHKATOP HE MOCHUIAIOTCA.

o Ilocplika cooOIIEHN Ha HHAWUKATOD B PEXXHUME NUCTAHITUOHHOI'O YIIPAaBACHUA
OTMCHAET TEKYEE COCTOAHNE UHANKATOPA, 3TO O3HAYACT, 4TO MOXXHO BBIBECTH
Ha HHIHKaTop coobmeHne naxe eCiu mocjaeIHUH BEIKIIOYECH.

o Vnpasnenue c nepednei nanenu:
5: DISPLAY (SYS MENU)

ZIJI}I pa60TLI C MEHIO HHIOHKATOP BCCrja NEePEXOUT BO BKIIOUEHHOE COCTOSTHHUE,
3TO 03HAYACT, YTO AAXKCS €CJIU UHIUKATOP BRIKIMOYCH, MOXHO paGOTaTL ¢ MCHIO.

o Jucmanyuonnoe ynpagnenue:
DISPlay {OFF|ON} BRIIOYUMbB/BLIKNIOY UMb UHOUKAMOD
DISPlay:TEXT <quoted string> GvlGecmy HA UHOUKAMOPD CIMPOKY,

3AKAIOYEHHYI0 8 KABbIYKU
DISPlay:TEXT:CLEar ouucmums coobujenue Ha UHOUKamMope

Hwxe NpUBEICHA KOMaHHaA CTPOKA, NMOKa3bIBAOII AL, KAK BBIBECTH coo0ieHue
Ha HHAUKATOP Hepet[HefI MaHEIH.

"DISP:TEXT 'HELLO'"
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Paznen 3 OyHKIMOHAIBHEIE BO3MOXHOCTH
CucreMHBIE OMepanuy

YIIpaBJleHHe 3BYKOBBIM CHI'HAJIN3aTOPOM

OG6BIMHO My JIETHMETP BHIpabaTHBACT TOHANBHEIN CHIHAT BCAKHUIMA pa3 Ipu
OIpEENICHHEIX COCTOAHMAX OPraHoB yNpaBieHu NepeaHeit nanenu. Hamprvep,
MyJBTHMETp BBIIAET 3BYKOBOH CHIHaJI IIPY 3aXBaTe CTa0MIBHOIO IOKa3aH!s B
peXuMe yIepKABaHUA ITokazaHuA. [IJIs ollpeeNneHHBIX IPUKIaIHBIX 38039
IIOJH30BATENIO MOXKET [IOHaIOOUThCS 3a0JIOKUPOBATh 3BYKOBOU CHTHATIM3ATOD
TiepeaHed IaHeNH.

o IIpu BBIKTIOUEHMH 3ByKOBOTO CHTHATH3ATOPA MYJILTUMETP He @bl0dem TOHAILHOTO
CHTHAJIA B CIIEIYFOIIMX CITydasx:
1) HaiineHO HOBOE MUHVMAJIBHOE/MAaKCHMAIIBHOE 3HATCHIE [IPH OTIeparin
min-max;
2) 3axBadeHO CTaOMIILHOE MI0KA3aHUE B PEKUME Y ICPKABAHUS TTOKA3AHMS;
3) mpeBbIIIEH NpeeN B pexume KOHTPOJIA [0 JHaNa30Hy 3HAUCHIMI;
4) 1mpom3BeICHO U3MEPEHUE Ha NMPIMOCMEIEHHOM ITHOJIE B PEXKUME UCIIHITAHUSL
IIMOZIOB.

¢ BrmodeHwHe 38YKOBOTO CHTHAIM3aTOpa He OKa3hIBaeT HUKAKOTO BIIMSHHUS Ha
BBIPa0OTKY WM TOHAJILHOI'O CHTHANA B CIIEMYIOIMX CITyJasX:
1) BrIpaboTano coobmenue 06 ommbke;
2) IpEeBBINIEHO MOPOTOBOE CONPOTHBIICHUE B PEXXAME KOHTPOJI HEIIPEPHIBHOCTH
SNEKTPHIECKUX LCHEH;
3) momnp30BaTENk BEIKITIOYAET MEHIO TTepeTHEH TaHeIn.

Buikniouenue 36yK06020 cuzHanu3amopa He 6bIKIIOYaem WienyKa Knasuuly,
8vIpabamubleaeMo20 NpU HAXCAMUU KNaguil nepeoHetl NaHenu.

o CocCTOSHHE 3BYKOBOTO CHTHATU3ATOPa 3alIOMUHAETCA B SHEP2OHE3ABUCUMOT
TIAMSTH U He u3MeHsemcs TIOCTe BBIKIIFOUEHY MIMTaHVE HITH IUCTAHITHOHHOTO
cbpoca. IIpu oTrpy3ke ¢ 3aBoJia MyITUMETP IOCTABIIAETCA € 3BYKOBBIM
CHTHATM3aTOPOM, YCTAHOBIICHHBIM BO BIJIIOYEHHOE COCTOSHHEE.

o Vnpasnenue c nepeonei nanenu:

6: BEEP (SYS MENU)

o Jlucmanyuounoe ynpasnenue:

SYSTem:BEEPer HemeOneHHO 6bl0amy OOHOKP.
36YK0BOU CUSHAN
SYSTem:BEEPer:STATe {OFF|ON} @KI/8bIKN. CUZHANUIAMOD
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Paznen 3 OyHKIUOHANBHBIE BO3MOXHOCTH
CucreMHbI€e oNIEpaluy

PaszgennarenbHbIe 3aNATHIE

MyJIETHMETp MOKET BHIBOAUTH HA MHIHWKATOD NTOKAa3aHMs C 3alIATHIMU B Ka4eCTBe
paszenureneil WK 0e3 HUX. Omo CGOICMEO yNpasisiemcs Uty ¢ nepeonell naHenu.

v

08.241,53 VDC 08.24153 vVvDC

C paspenurteTeneM (3aeo0ckas ycmaHosKa) Be3 paszpenurens

o dopmMar BU3YyaNnsHOIO IPEICTABIICHUA Ha UHIANKATOPE 3alIOMUHAETCS B
SHEPTOHE3aBUCUMOM IAMATH M HEe U3MEHSETCS [IPH BHIKIIOYEHUY NUTAHUA WITH
JICTaHIMOHHOTO cOpoca. IIpy oTrpy3ke € 3aB0a MyJIBTHMETP IIPOJIAETCS C
YCTaHOBJICHHOH pa3Je/IUTENbHOH 3anaToH.

o Vnpaenenue c nepedneii nanenu:
7: COMMA (SYS MENU)

Cm. maxoce "Buiknouenue pazdenumenvHoil 3ansamou”, cmp.37

3anpoc HoMepa BepcHH MAKPONPOrPaMMHOro odecreuen st

Jlits yripapiieHys pa3idIHBIMH BHY TPEHHHMH CHCTEMAMH MYJIETHMETP HMEET TPH
MUKpoOnpoleccopa. I10Nb30BaATENE MOKET 3aNIPOCUTD Y MYJIBTAMETpPA
HH(pOpMAIHIO, OTIPEAEIIONIYI0 Kakas HMEHHO BEPCH MUKPOIIPOIPaMMHOTO
obecTieyeHHs. HHCTAIAPOBAHA TSl KOXKIOTO U3 MAKPOIIPOLIECCOPOB.

o MynsTHMETp OTBEUaeT TpeMs Juciaamu. [lepBoe YHCIIOo - 3TO HOMep BepcHH
MHKpONpPOrpaMMHOro oGecredeHus mpoueccopa 06paboTKu H3MepeHHH, BTOpoe
- Ipolleccopa BBOJA-BHIBOMA H TpeThe - Mpolieccopa YIIPaBIeHNd IepeHe
TIaHENbIO.

o Vnpaanenue c nepeoneil nanenu:

8: REVISION (SYS MENU) REV XX-XX-XX

o Jucmanyuonnoe ynpagnenue:
*IDN? omeem: “"HEWLETT-PACKARD,34401A,0,XX-XX-XX"

Cnedyem o6A3amenvHo YCmMAanosUms pamep CIMpOKOGOU NepeMEHHOU He MeHee
uem Ha 35 cumgonos.
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Pasznen 3 OyHKIHUOHANBHBIE BOZMOKHOCTH
CHcTeMHbIe onepannu

3anpoc Homepa Bepenn s3b1ka SCPI

MyIsTHUMETP COOTBETCTBYET IIPaBHIIAM M HOpMaM TeKyIleii Bepcuu s3pika SCPI
(CrannapTHble KOMaH/IB I IPOrpaMMHUpYeMbIX mpubopoB). I[lons3oBarens
MOKET ompenenuTs BepcHro SCPI, KOTOpOo# COOTBETCTBYET JaHHBIA My ILTHMETD,
TIOCNIaB KOMaHIY B PeXUMe MUCTAHIMOHHOTO YIIPaBICHHS.

C nepedueii naneny Hego3MoxiCHO 3anpocums eepcuio SCPIL
o Otser 0 Bepcun SCPI MOXHO TOJNyYUTh NPY NOCHUIKE CIEOYIOMEH KOMaHIbI.
SYSTem:VERSion?
Mynomumemp omeeuaem cmpoxoii cnedyroujeti popmer: "YYYY. V', 20e

cumesonsl "Y" npedcmaensaiom 200, 8 KOMOPOM NOABUNACL OAHHAA 8EPCUS, A
cumeon "V" npedcmasnnem Homep depcuu @ smom 200y (Hanpumep, 1991.0).
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Paznen 3 ®yHKUMOHATbHBIE BO3MOXHOCTH
Kondurypupopanue quCTAHIIHOHHOrO HHTepeiica

Kondurypupopanue JUCTaHIIHOHHOIO HHTEpdetica

‘Hacrosmuit pazgen conepuT HHGOpManuro 110 KOH(GUTYpHUpoBaHUIO HHTepdeiica.
JononaurensHas nugopManus cogepxurcs B paszeie 4 "CripaBodHHK IO
IVICTaBIMOHHBIM HHTEepdeiicaM”, cTp.103.

Anpec HP-IB

Kaxnoe yctpoiictBo, nmoaximodenHoe k uHrepdeiicy HP-IB (IEEE-488), nomxHo

¥MeTh YHUKAITBHEIHA afpec. AJpec MyJIbTAMETpa MOKHO YCTaHOBUTH Ha JHOOYIO

permauHy Mexay 0 u 31. Ilpu oTrpy3ke ¢ 3aBofa afjpec yCTaHABIMBacTCA Ha 3
122" TIpu BKroueHIN NUTaHUA anpec HP-IB BEIBOAWUTCA HAa MHOMKATOP.

Aopec HP-IB mosxcho ycmanagnuaame monvKo ¢ nepeoHel nanenu.

J AL[pec 3aroMuHacTCA B 3Hepeoye3a6ucwuoﬁ namamu ¥ HC UBMEHACTCA II0CIIe
BBIKJIHOYCHUA ITUTAaRKA WU JUCTAaHIIMOHHOI'O CGpOCEl.

« Tlonb3oBatenb MOXKET YCTAaHOBHUTE afpec Ha "31", 9To ABILIETCS peIMOM
paboThL monvko Ha nepedauy. B 3TOM pexuMe MyJIHTAMETP MOXKET BEIBOJHTE
[IOKa3aHUs HEIIOCPEACTBEHHO Ha [IpHHTep O3 BMEIaTe/IbCTBa CO CTOPOHEI
KoHTpoiutepa no muHaM HP-1B wiu RS-232. JIng HopManbHOM paboTsI ciexyeT
TOJIBKO 1103200 TUTECA O TOM, YTOOBI IpUHTEP OBLI CKOH(PUTYPHPOBAH Ha PEXHM
paboTbl monvko na npuem. Anpec 31 sBiAeTcs HEOOIY CTUMBIM, ECITH
TI0JIB30BATEIb yIPaBIIeT MYJIBTHUMETPOM C IIOMOIIBIO BHEITHEr0 KOHTPOJLUIEpa
o unTepdeiicy HP-IB.

o Ecnu nones3oBarens BeGepeT uHTepdeiic RS-232, a 3aTeM ycTaHOBUT anpec
HP-IB mns paboThI TOJIBKO Ha niepepady (agpec 31), MyasTuMeTp Oy IeT
nocviiams ToKa3aHud yepes uHrepdeiic RS-232, ecnu naxomures B pexume
MECTHOT'O YIIpaBJIeHHA.

o Kontpomiep munsl HP-IB nMeeT croif co6¢cTBeHHbIH anpec. [lonp30BaTens He
JOJIXKEH IPUCBaUBaTh 3TOT aipec KOHTPOJUIEPA HUKAKOMY Opyzomy TIpHOOpY,
MOAKIOYEHHOMY K MHTepdeiicy. Kak nmpasuiio, koHTpoiuiepaM GpupMbl
Xwronert-Ilakkapa npucBauBaeTcs agpec "21".

» VIpapieHue c nepeqHel naHenu:
1: HP-IB ADDR (I/O MENU)

Cm. maxce "lIpoyedypa ycmanosku adpeca HP-IB", cmp. 161:
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Pasnen 3 OyHKIUOHANBHBIE BOSMOXXHOCTH
Kondurypupopanne 1ucTaHIHOHHOrO HHTEPdeiica

Brei10op ancranunonnoro uarepgeiica

MyeTuMeTp o6nanaer nyms naTepdeiicamu: HP-IB (IEEE-488) u RS-232. [lns
paboThEl MOKHO BKIIOYHTH TOJBKO OAMH U3 HUX. [Ipy OTrpy3ke MyJIETUMETpa C
3aB0]1d B pabodee cocTosHUe ycTaHasnuBaercs uaTepdeiic HP-IB.

Humepgheiic MoxcHo yemanasnusams monvko ¢ nepeoneti NaHeny.

Br1Gop uHTepdeiica 3aTIOMUHACTCS B SHEP2OHE3IAGUCUMOTL TIAMATH U He
usMeHsemcs TIOCHE BBIKTIOYEHUS IUTaHUA WIH JUCTAHIMOHHOTO c6poca.

Ecnn Bei6pan unrepdeiic HP-IB, To0 Heo6X0auMMO NPHUCBOUT Y HHKAIBHBIH
ajzipec oA MynsTuMeTpa. [Ipu BrogeHny My nbTuMerpa aapec HP-IB
BBIBOJIUTCS Ha HHIUKATOP.

Ecnu Bei6pan unTepdetic RS-232, To He06X0MMO YCTaHOBUTH CKOPOCTD B
60/1ax ¥ MPOBEPKY YETHOCTH U MyJIbTUMETpa. [Ipu BKIIOUEHHN MyJIbTHMETPA
Ha HHAWKATOp BHIBOAUTCA coobmeHne "RS-232",

Ecnn nons3oBarens Beibeper naTepdeiic RS-232, a 3aTeM ycTaHOBHT ajpec
HP-IB mns paGoTsl TONBKO Ha nepeady (axpec 31), MynpTuMeTp Oy IeT
nocvLiame TI0Ka3aHus gepe3 narepdeiic RS-232, ecu HaXoOUTCS B pexumMe
MECTHOTO yIIpaBIeHHUA.

ITpu BeIGOpE MHTEpeiica claeayeT yIUTHIBATE ONpe/e/ICHHBIS OIPaHITICHHS
(cM. Taroke "BrIOop A3bIKa MporpaMMupoBaHud”, cTp. 94). ETUHCTBEHHBIH 351K
IPOrpaMMEpPOBAHYS, KOTOPLIH NoanepuBacTcs uaTepdeiicom RS-232, - sTo
SCPI.

HP-IB / 488 RS-232

Asbik SCPI X X
Asbik HP 3478A X He noppaepxusaeTca
Asbik Fluke 8840A X He noppepxusaeTca

Ynpasnenue ¢ nepedneil nanenu:
2: INTERFACE (I/O MENU)

Cm. maxace "IIpoyedypa yemanogku Oucmanyuonrozo unmepgeiica”, cmp. 162.
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Pazgen 3 dyHKIMOHANBHEIE BO3MOXKHOCTH
Kondurypuposanue AMcTaHUMOHHOrO MHTepdeiica

ITepexarouenue ckopocreli B 6oxax (RS-232)

s pa6ote! ¢ uaTepdeiicoM RS-232 MOXHO yCTaHOBUTH OHY U3 IIECTH
- ckopocTeil nepechLIkN HH(opMauny B 6o4ax. [Ipu oTrpyske My npTUMETpa ¢
33aBoJia CKOpOCTH YcTaHaBmmBaeTcs Ha 9600 Gon.

Cropocmp 6 600ax MOMCHO YCMAHAGAUBAMb MONBKO ¢ NEPpeOHel] NaHeTU.
» Tlonp30BaTens MOXKET YCTAHOBUTE OfHY U3 CIEXYIOMUX ckopocTeif: 300, 600,

1200, 2400, 4800 umu 9600 6ox (mocmeTHAA - 3aBOACKAA Yy CTAHOBKA).

e VYCTaHOBIECHHOE 3HAYEHHE CKOPOCTH 3aIIOMUHACTCS B SHEP2OHE3a8UCUMOT
MaMATH U He u3Mensaemcs T10Ce BRIUTIOYEHNS IUTAHNS U AUCTaHLIOHHOI'O
cOpoca.

o Vnpaenenue ¢ nepedneil nanenu:
3: BAUD RATE (I/0O MENU)

Cm. maxace "l[Ipoyedypa ycmanosku ckopocmu ¢ 60dax”, cmp. 163.

Bri6op BapnanTa npoBepkH YerHocTH (RS-232)

st pabotet ¢ RS-232 MOXKHO YCTaHOBUTE OJMH U3 BAPUAHTOB MPOBEPKU
getHocTH. IIpu oTIpy3Ke ¢ 3aBoJa MyJIFTUMETP CKOH(PUIYPUPOBAH Ha IPOBEPKY
getHoCTH (Even Parity) o ceMu HHpOpMANHNOHHBIM paspsiaMm.

IIposepxy wemHnoCmYU MOJICHO YCMAKABIUBAM MONLKO C NepedHetl naHem.

e CrnenyeT yCTaHOBHTH OMH U3 BAPHAHTOB IPOBEpPKU deTHOCTH: None - 6e3
mpoBepku (8 uHpopManHOHHBIX pa3psaoB), Even - mpoBepka 4eTHOCTH (7
uabopManmoHHEX paspsaaos) wnw Odd - nposepka HeweTHocTH (7
uH(pOpManHOBHEIX pa3panoB). [Ipu ycTaHOBKe BapHaHTa IPOBEPKH YeTHOCTH
KOCBECHHO YCTAHABIABAETCS U KONHIECTRO HH(OPMAITHOHHEIX Pa3psIoB.

o VcTanoBKka KOHKPETHOT'O BapHaHTa NPOBEPKH YETHOCTH 3a[IOMHHAETCH B
SHEp2oHe3aaUCUMOTi TIAMATH Y He U3MEHAeMCsl NOCAE BLIKNIOYeHUA NUMAHUA Wil
QUCMaHYUOHHO20 copoca.

o Vnpaanenue c nepeoneii nanenu:
4: PARITY (I/O MENU)

Cm. maxorce "lIpoyedypa ycmarnosku npoeepku wemnocmu'y cmp. 164:




Paznen 3 OyHKIMOHANBHBIE BOSMOYXXHOCTH
Kondurypuposanue nMcTraHilHoHHOr0 MHTep(eiica

Br160op f3bIKa IpOrpaMMHEPOBAHHA

JI11 IporpaMMupoBaHus My IBTUMETPa B PEXKUAME JTUCTAaHIMOHHOTO YIIPaBICHHS C
HCIIONB30BaHMEM YCTaHOBIEHHOro HHTepdeiica monbp30BaTeNnb MOXET BHIOpaTh
OJIMH M3 TpeX A3BIKOB IIPOrpaMMHMpoBaHui. IIpu oTrpy3ke ¢ 3aBoJa B MyJIbTHMETPE
ycraHaBiuBaetcs 361k SCPI.

 Tlonb30BaTeNb MOXKET YCTAHOBUTH OJMH M3 TPEX SA3BIKOB IIPOrpaMMHAPOBAHU:
SCPL HP 3478A nnu Fluke 8840A.

o BEIOOp KOHKPETHOTO S3BIKA 3ATIOMUHAETCS B SHEPZOHE3ABUCUMOT TIAMATH U HE
HU3MEHAETCA TOCIe BHIKIIOUSHNS ITATAHNA WA JUCTAHIIMOHHOTO cOpoca.

« Ilpu BEIOOpE SI3BIKA CITEAYET YIUTHIBATEH ONPEIeSICHHBIE OTPAHAYSHM (CM.
Taxxe "Bribop mucTaHoHHOro uHTepdeiica”, crp.92). S3eiku HP 3478A u
Fluke 8840A/8842A ne noddepicusaromes natepbeiicom RS-232.

o VYnpagnenue c nepedneii nanenu:

HP-IB / 488 RS-232

Asbixk SCPI X X
Asbik HP 3478A X He nopnepxvsaetca
Asbik Fluke 8840A X He nopnepxusaetcs

5: LANGUAGE (I/0 MENU)

Cwm. maxaice "lIpoyedypa ycmanoexu szeika npozpammuposanua”, cmp. 165.

o Jlucmanyuonnoe ynpagnenue:

L1 ycmanogka sazbika SCPI
L2 yemanoeka szvica HP 3478A
L3 yemanoska azeika Fluke 88404
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Pasnen 3 ®yHKIHOHANBEHBIE BOZMOXKHOCTH
OO6nme cBexeHms 1o KaJaubpoBKe MyJIbTHMETPA

OOmue cBeieHUs 110 KATHOPOBKE MyJIbTHMETPA

‘HacTosimuii pa3zen coIepkKHT KpaTkoe ONUCAaHKe CBOCTB MyJIbTUMETpPA,
OTHOCAMIVXCA K ero KanuOposke. [1oapoGHOCTH 0 MeToAMKaM KalHOPOBKA
collepxuTca B pasnene 4 MHCTpyKimH 1o o6cityxuBanuio (Service Guide).

3amuTa KAaTHOPOBKM

OTO CBOMCTBO MO3BONAET BBECTH KOJ JOCTyIIa A NpeIOTBPAleHHAS CITy YaifHBIX
LY HECAHKIINOHUPOBAHHLIX KAMHOPOBOK MyNnbTHMeTpa. [Ipu momydeHuu ¢ 3aBona
MyJBTHMETD 3aIIHUIICH OT HECAHKIMOHHPOBAaHHOrO JocTyma. I1Ipexae ueM
IPUCTYTHTH K €ro KaMOpoBKe, HEOOX0MMO BBECTH IIPaBUILHBIH KO IOCTYyTa.

» Ilpu oTrpy3ke MyIbTHMETpPA C 3aBOJ[a YCTAHOBNEH kox nocryna "HP034401".
Kox 3amoMHUHaeTcs B 9HEpeoHe3agucumol TaMATH ¥ He U3MEHAETCA Iocne
BBHIKJIIOUEHHS TIMTAHUS WK TUCTAHIMOHHOTO cOpoca.

o Jlns 3amuThl MyJIBTEMETPA [IPY TUCTAHIMIOHHOM YIIPaBIEHAN BBOAUTCA KO
IOCTYIIa, KOTOPBIH MOXET coflepkaTh 10 12 6yKBeHHO-IM(PPOBBIX CUMBOIIOB,
KaK IMOKa3aHo Hipke. [IepBEIM CHMBOJIOM 003aTeNbHO OonoicHa buimb OyKBa, a
OcTaJIbHBIE - MOTyT ObITh OykBamu unH mudpamu. He TpeGyeTcs HConb308aTh
Bce 12 CHMBONOB, HO MEPBBIH CUMBOI JOJDKEH OBITH Beeraa O0yKBOi.

A (12 cumeonos)

e Jns 3a0IMTHI MyIbTUMETPA NPY JUCTAHIIMOHHOM YIIpaBIeHMH, HO C
BO3MO)KHOCTBIO TIOCIIEIYIOIIEro CHATHS KOJa AOoCTyIIa C IepeaHel NaHeny,
PEKOMEH/TY €TCs MCIIONB30BaTh NOKAa3aHHbIH HIKe 8-cUMBONBHEIN Koa. [lepBrie
IIBa CHMBOJA JOJDKHBI ObITh "HP", a ocTanbHble 6 cMBONOB - Dugpamu. C
nepeIHel NaHeNy pacmo3HAITCA TONBKO 6 MOCIEIHUX CHMBOIIOB, HO HATIWIHE
BCeX § CHMBONOB sBNAeTCA 003aTeNbHEIM. [ CHATHS 3aniiTh ¢ My TbTAMETpa
B pPeXXHMeE YIIPaBJICHUs C NepeHell aHeny clexyerT, He ofpalllad BHUMaHHA Ha
6yxeel "HP", BBecTH 6 HH(p, Kak yKa3aHO Ha CIEAYIOMUX CTPAHUIAX.

H P (8 cumeonos)

Ecnu nonvzosamenv 3abvin cgoil k00 docmyna, OH Modicem 3a6NOKUPOSAMb
CBOUCMBO 3aUUmMel YCMAHOBKOU NEPEMbINKY GHYMPU MyTomumMempd, a-3amem
esecmu Hoswlll K00. Bbonee nodpobras ungopmayus no smomy: 8onpocy
cooeporcumes 8 uHCmpyKkyuy no obenyxcuganuto (Service Guide).
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3awmra
KanuopoBkK
(npodomxeHue)

Paznen 3 OyHKIIHOHANBHEIE BOZMOXKHOCTH
O61me cBegenns 1Mo kKaauGpoBKe MyJbTHMETPA

Ilpoyedypa cnamus 3aujumst Ona HOG0V KAAUGPosKy. 3aIMUTyY B MyJIbTUMETpPE

OoT

BBINOJIHEHHA KATNOPOBKH MOKHO CHATH JINOO ¢ mepeueil manesu, oo B

pexIMe IUCTAHIMOHHOTO yIipasienua. [Ipu oTrpyske ¢ 3aBota MyJIbTHMETD
HaXOJHUTCS B 3aIIHIICHHOM COCTOSHHH ¢ KoZioM moctyna "HP034401".

Ynpagnenue ¢ nepedneil nanenu:
1: SECURED (CAL MENU)

Ecmi My TsTHMETp 3aIIHIIEH, TO IPH BXOAE B MeHIo Kanubposku CAL MENU
TOJI30BATENh YBUAUT YKa3aHHYIO BBIMIE KoMaHAy. I1pu mpocMoTpe MeHIo Ha
ypoBHe "commands" ("koMaHas1") MOB30BATEN 3aMETHT, UTO KOMaHaa "2:
CALIBRATE" "ckpsITa", €Clid MyJIbTHMETP 3aIIUINEH. [ CHATUA 3aIUTHI C
MyJIETEMETPA Clie/lyeT BEITH Ha YPOBEHD "parameter” ("mapaMeTpsl') KOMaH BT
SECURED, BBecTH KON IOCTYTIa M 3aTe€M HaxkaTh KinaBummy Menu Enter (BBoa B
MEHIO).

A000000 CODE

Ecnu BHOBL BHIATH Ha YpoBeHb "commands" ("KOMaHABI") B MEHIO KATMOPOBKH
CAL MENU, To o0HapyXuTcs, UTO 3aIIUTa C MyJIFTHMeTpa cHATa. Crenyer
OTMETHTH Takxe, 4T0 komauaa "2: CALIBRATE" yxe e "ckpbiTa”, U
IOJE30BATENh MOXKET BHITIONHATE KAJTMOPOBKY.

1: UNSECURED

L] ,ZZucmam;uom-toe ynpasnenue:

CAlLibration:SECure:STATe {OFF|ON}, <code>

JUis CHATHA 3aITUTHL C MYJNETHMETpA CIEAYET IOCNATh YKa3aHHyIO BBIIIE
KOMaH[y, yka3aB YCTaHOBJIEHHEIH ko gocTyna. Hampumep,

"CAL:SEC:STAT OFF,HP034401"
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Paspen 3 OyHKUHOHAIBHBIE BO3MOXHOCTH
O011ne cBeleHAs] 10 KATHOPOBKE MYJILTHMETPA

IHpouyedypa ycmarnosku 3aujumsl om KIUOpoeKy. 3amuTy B MyJIbTUMETpE IS
BBITIOJTHEHHA KATMOPOBKU MOXKHO YCTaHOBUTE JTUOO ¢ mepeaneil manenu, 6o B
pexuMe IUCTAaHIMOHHOTO yIpaBneHus. IIpu oTrpyske ¢ 3aBofa MyJIETUMETD
HaXOJUTCA B 3alUINEHHOM COCTOSHHY ¢ kojom goctyma "HP034401".

IIpexcoe wem ycmanogumes MyTomumemp @ 3auuiyeHHoe COCmosHue, credyem
06513amenbHO O3HAKOMUMBCSL C HPABUWIAMY YCMAHOGKY K0Oa docmynd, cM. cmp. 95,

o Vnpaeanenue c nepeoueii nanenu:
1: UNSECURED (CAL MENU)

Eciii MyJIsTHMETp HE 3aliOIeH, TO IIPY BX0o/e B MeHI0 Kanubposku CAL
MENU nonb30BaTellb YBUIUT YKa3aHHYIO BhINIe koMaHMy. [t 3amuTel
MYJbTHMETpA CIIENyeT BHIMTH Ha YpoBeHs "parameter” ("apamMeTphr") KOMaHIbI
UNSECURED, BBecTH KoX oCTYIa ¥ HaxaTs Menu Enter (BBox B MeHIO).

A000000 CODE

Eciu BHOBE BHIHTH Ha ypoBeHs "commands" ("koMaHabl'") B MEHIO KATHOPOBKY
CAL MENU, To 06HapyXHTCs, YTO MyJILTHMETP HAXOAUTCS B 3allUIIIEHHOM
cocroguyy. CiiefyeT OTMETUTH Takxke, yTo komanna "2: CALIBRATE" Teneps
"cKpbITa", ¥ KATAOPOBKY BBIIIONHATH HENb3S.

1: SECURED

o Jucmanyuonnoe ynpagnenie:
CALibration:SECure:STATe {OFF|ON}, <code>
Jlns yCTaHOBKH 3aIUUTEI MyJIETUMETPA CIIEAY €T II0CIaTh BHIMEHPUBEICHHYIO
KOMaHIy ¢ yKa3aHHeM TOTO ke KoJa OOCTyIla, KOTOPBIHA HCITONb30BaJICI IPH

CHSTHH 3amuThl. Hanpumep,

"CAL:SEC:STAT ON,HP034401"
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3awmuta
KanubpoBku
(MpodomxeHue)

Paznen 3 ®yHKIIMOHANBHBIE BO3MOXHOCTH
O6ume ceegeHNs M0 KaTHOpPOBKe MYJILTHMETPA

Ilpoyedypa usmernenus koda docmyna. JIns UsMeHeHUA KOJa OCTyIIa BHAYaJe
HEeo6XOMMMO CHATh 3alUTY B MyJILTHMETpPE, 4 3aTeM BBECTH HOBEI kox. [Ipexae
9eM yCTaHOBUTH MyNLTUMETP B 3aMIMINCHHOE COCTOSHUE CIEAYET 00A3aTEeNILHO
03HAaKOMUTECA C N[paBUIIaMH YCTaHOBKM KOJa JOCTyIIa, CM. cTp. 95.

e Vnpasnenue c nepedueii naneny: A N3MEHEHUA KOAa AOCTyIIa HYKHO CHadana

yOeIuTHCA, 9TO MyIFTUMETP He 3aluiieH. 3aTeM Hy»KHO BBIATH Ha YPOBEHE
"parameter" ("napameTpsi") komanael UNSECURED, BBeCTH HOBBIY KON
Joctyma 1 Haxathk Menu Enter (BBo B MeHIo). FI3aMeHeHuUe kofa ¢ mepeaHeit
TIAHEJTN O3HA4aeT TalokKe, YTO U B peXXuMe JUCTAHIMOHHOTO YIpaBJIeHHs
TIOJIF30BATENb OyIeT UIMETh JENIO0 ¢ BHOBD YCTAHOBJIEHHBIM KOIOM.

o [Jucmanyuonnoe ynpagnenue:
CALibration:SECure:CODE <new code>

JUts n3MeHeHns KoJia JOCTyTIa cHavalla clIeayeT YCTaHOBUTE MyJIETUMETD B
HE3aIUINEHHOE COCTOSHME, UCTIONE3YS CTaphli KO A0CTyNa. 3aTeM BBECTU
HOBBIH kod. Hanpumep,

CAL:SEC:STAT OFF, HP034401 ycmanoska e Hezaujuyy. cocm. ¢
C HOMOWBIO CMAapo20 Kooa
CAL:SEC:CODE 272010443 8800 HOBO20 KOOA

Orcuer KOIHYIECTBA KAJIHOPOBOK

Mo:kHO OTIpeNeNUTh, CKOIBKO pa3 Kamuoposaicsa My IsTuMeTp. [lepen BeIy ckoM
MYJIBTHMETp CHadalia kaubpyertcsd Ha 3aBoje. [Ipn nomydenny My I-TUMETpa
MOXHO CIUTATh HAYAILHYIO BEJIMIHMHY, yKa3bBAIOIYIO HA KOJIMIECTRBO
MIPOU3BENCHHBIX KATUOPOBOK.

o KomuuecTBO KaJII/I6p0BOK 3alIOMHAHACTCA B 3Hepr0He3aBncmw01‘f1 IIaMATHA U HE
HM3MEHACTCA TTOCIIC BRIKITFOYCHHA IMMMTaHKA HIIH AUCTAaHIIAOHHOTO c6poca.

« KomngecTso KaTMOPOBOK BO3pAcTaeT MaKCUMANBHO 10 32767, a 3aTeM
c6pacblBaeTca Ha HyJIb I IPONOJDKEHMA cdeTd. ITocKobKy NpHpamenune
¢dYeTa Ha eQUHULY TPOUCXOTNUT TOCe KaXI0H KaIMOpOBOYHOM TOUKH, TIOTHAS
KaIMOpOBKa YBEIMIHBAET KOIMIECTBO KANUOPOBOK HA HECKOJBKO CAMHUILY,

e Vnpaanenue c nepedueii nanenu:

3: CAL COUNT (CAL MENU)
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Paznen 3 OyHKIMOHAIBHBIE BOZMOKHOCTH
OO0mue cBeReHus MO KAJIHOpOBKe MYJIbTHMETPA

o JHucmanyuonHoe ynpagnenue:

CALibration:COUNt?

Coobmenue o kanubposke

TMonp30BaTeNs MOMXKET BOCTIONE30BATHCA TAKHM CBOMCTBOM COOOIIEHHS O
KanOpoBKe KaK BO3MOXKHOCTE PETUCTpaliy HHYOPMALVH 0 KaInOpoBKe
MyJabTUMeTpa. HampuMep, MOXHO 3aHOMHUTH TaKylo MHPOPMALMIO, KaK: JaTa
nocieHelt kamuOpoBKH, 3aIUIaHUPOBAHHAA JaTa clefyIonielt kamuOpoBKH,
CEpHIfHBII HOMEP MYIbTHMETpa WiTH Jaxe haMunus 1 HoMep Tenedona
CIEIMANIACTA, C KEM HYKHO YCTAaHOBUTh KOHTAKT JUL BBIHOJIHEHU HOBOU
KaTMOPOBKH.

3anuce maxoi undopmayuu 8 coobujenuu 0 KanubPosKke BOIMOICHA MOALKO 8

pedcume OUCMAHYUOHHO20 ynpasnenus. OOHAKo CHumvl8anue 3moi uHgopmayuu

BO3MOJCHO KAK C nepeOHell naHeny, mak U 8 pexcume OUCMAHYUOHHO20
YNpagneHus.

o CoobmeHue 0 kKanuOpOBKe MOXET cofepxkaTh 10 40 cuMBOIOB. OJHAKO
MYJIHTHUMETP MOXKET BHIBOAUTH Ha MHAMKATOp He Gonee 12 CHMBOIIOB
coO0IIeHH S, OCTAILHBIE CHMBOJIBI OTOPACHIBAIOTC.

o CooOmeHHe 0 KaJ'II/IﬁpOBKe 3aMOMHHAcCTCA B 3Hep20He3a3ucuM0ﬁ namsamu U HE

H3MEHACTCA NOCIC BRIKJIIFOYCHUS MMTaHUA WIH JUCTAHIIMOHHOTO c6poca.

» Vnpasnenue c nepedneil nanenu:

4: MESSAGE (CAL MENU) cuumslganue coobujenus o kanubposke

o Jucmanyuonnoe ynpagnenue:

CALibration:STRing <quoted string> 3anOMUHAHUE COObUeHUs

0 kanubposxe

Hmxecnenyromas kOMaHIHAs CTPOKA IIOKa3bIBAET, KaK 3allOMHUTH COOOIIEHHE O

KaTuOpOBKE.

"CAL:STR '"CAL 2-1-96'"
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Paznen 3 OyHKIHOHATBHBIE BO3MOXKHOCTH
TexHHu4veckoe 0GCTy)KUBaAHHE MOJIB30BATEIEM

Texumueckoe O6CJ'Iy>KI/IBaHI/Ie IIOJIB30BATCIIEM

JlaHHEI# pa3aen colepuT HHHOPMaLMIO O 3aMEHE CETEBBIX U TOKOBBIX ILIABKHUX
npenoxpanuTeneit. JononHuTensHas HHGOpMAIHA 0 3aMeHe KOMIUIEKTYIOITIX
H3JETHH WIH PEMOHTE MyJIBTHMETPA COePKUTCA B HHCmpyKkyuu no
obcnyocusanuro (Service Guide).

3aMeHa ceTeBOT0 OpeaoXpaHuaTEeaH

CeTeBo# npefoXpasuTenb PaclioyioxKeH B OJIOKe eprkaTel s HpeloXpaHuTeNs Ha
3aHel maHenu (cm. maxoice cmp. 15). J1ns Bcex HanpshKEHWI CETH NOJDKEH
HCIIONB30BAThCS MHEPUMOHHEI IUTAaBKHH npenoxpaHuTens Ha 250 MA (HP part
number 2110-0817).

3aMeHA TOKOBBIX npeuoxpanuTeﬂeifl

Bxozanrle rHe3Ia nepeHeR U 3aIHEH MaHeNeH 3alUIIcHEL IBY MsL
MOCTICIOBATEIBHO BKIOUEHHBIMH IUIaBKIMH HpeIoXpaHuTeaMU. [IepBoii
npenoxpanurens 3 A, 250 B - 310 OBICTpOAEHCTBYOIIMIA NNABKHHA
TpeIOXPaHUTENb, KOTOPBIMA pacmooxeH Ha 3agHel maHenu. Eciu tpeGyetcs
3aMeHa, TO €ro ClIeAyeT 3aKa3hBaTh o HoMepy: HP part number 2110-0780.

HaxaTb Ha ronoBKy AepXaTensi npeaoXpaHuTensa HeGoNbLIOH OTBEPTKON K
NoBepHYTb rofIoBKy NPOTUB 4acoBO# CTpenku. BblHYTb ronoBKy BMecTe C
npefoXpaHUTeneM.

Bropoit peroxpaHuTeNb pa3MeINacTcs BHY TPH MyJIbTHMETpa U 00ecieuuBaeT
JOTIONTHUTENbHBIH YPOBEHD 3aIIMTHI OT H3OBITOYHOrO TOKA. DTOT NPEeIOXPaHHATEND
7 A, 250 B paccuuTaH Ha BbICOK03((pEKTHBHOE IPEPhIBAHME HEKTPUISCKOM HenmH
(HP part number 2110-0614). Jns 3aMeHBI 3TOr0 NPEOXPAHUTEN CIEAYET CHATh
KOPITyC MyJIbTHMETpa, 0CclabuB Tpy BUHTA. Cy. HHCmMPYyKyuio no 00CIysHcusanuio
051 nonyuenust NoOpobHOU unGopmayuy no pasdbopxe Myromumempa.
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Pasgen 3 ®dyHKIIMOHALHEIE BOBMOKHOCTH
CocTostHHe MYJIbTUMETPA N0c/I€ BKJIIOYEHUS IIMTAHUS HJIH

JUCTAHITHOHHOI O c6poca

s yoobemsa nacmoswas
mabnuya npodyonuposana Ha
GHympeHHeil cmopoHe
0bnoxHCKYU OaHROU
UHCMPYKYUU U HA
CHPABOYHOT KAPMOUKe.

CocrosHue MYJBTHUMETPA I10CJIC BKIIOYCHUA ITNTAaHUA UIIN

JUCTaHIIMOHHOIro cOpoca

MapaMeTpekl, NOMeUeHHbIe 3BE3A0UKOMN ( ), XPAHATCA B IHEep20He3agucUMol namaTy,

YKkasaHbl 3aBOACKAE YCTAHOBKM.

Kondurypauus
U3MEepPUTEeSIbHONW YacTun
dnneTp
ABTOMaTWYECKas YCT. HyNA
« [Mopor ans onp-s Henp. Lenen
Popn pabothbt
BxoaHoe conpoTueneHve

Bpems vHTerpuposaHus
MepekntoverHve npegenos
Paspeiuarowas cnocobHoCcTb

MaTtemaTuuyeckue onepaumm
PeXu1M BbINONHEHUst MATEM.

onepaumii, onepauus
MaTtemaTuueckue perucTpol

¢ O6pa3LoBas Mepa conp-a ANs

npeobpa3zoBaHusa gbm

Onepauuu 3anycka
Mopor yaepve. nokasaHus
Konuuecteo 3amepoB Ha
cuvrHan sanycka
3anepXka curHana sanycka
Wcrounuk curHana 3anycka

Cucremnble onepauuun
¢ Pexvim 3ByKOBOro curHan-pa
¢ PasaenutencHasa 3ansaTtas
Pexum vHgvkaTopa
MamaTe ana xpaH-g nokas-i

KoHdurypauusa BBoga/BbiB.
¢ CkopocTb

Aapec HP-IB

WNuTepdeiic

AsbIK

MpoBepka YeTHOCTH

Kanu6pogka

= CocrosiHue kanubpoBku

Mocne BKIKOYEHUA NUTAHUA WU
OUCTaHUMOHHOTO c6poca
20 'y (cpeaHecKOpOCTHON UnLTP)
On (BxnioueHa)
* 100m
MN3mepeHue NOCTOAHHOTO HaNpsHKeHUs

10 MOm (gbukcupoearo Ons scex rpedenod

U3BMEPEHUS] IOCIMOSIHHOZ20 HAIPSDKEHUST)
10 PLCs (UvKnoB ceTy NUTaHUs)
ABTOMAaTHYECKOE NEPEKITIOYEHNE
51/, pa3psAoB, MEANEHHBIY PEXUM

Nocne BKI1. nUTaHuA/ gucTaHL. c6poca
Off (BIKNIOYEH), USMEPEHME C HYNEBLIM
3HaYeHueMm
Bce perucrpbl oumleHs!
« 600 Om

Mocne Bki1. nuTaHuA/ gucTaHy. cbpoca
0.10% oT npegena
1 samep

PexxuM aBToMaTUUeCKo 3aaepkv
ABTOMAaTHYECKUIA 3anycK

Nocne BKN. nuTaHusa/ gucradu. cbpoca
* On (BKMIOYEH)
¢ On (BxntoyeHa)

On (BKAIOYEH)

Off (BbIKNOYEHa ¥ owwmLleHa)

Nocne Brn. nuTaHusa/ guctaHy. c6poca
¢ 9600 6o0n

. 22

¢ HP-IB (IEEE-488)

* SCPI

¢ Even (4yeTHocTk) (7 paspsgos)

Nocne Brn. nutauua/ guctaul. ¢6poca
* 3awjuileHo

101



102



CrpaBOYHUK I10
JTACTAHIIMOHHBIM
uHTEpdeiicam



CnpaBoYHMK MO JUCTAHIIMOHHBIM
uHTepdeiicam

e Ilepevens koMaun, cmp. 105

m) o OCHOBHI IPOTPAMMHpPOBaHHUA Ha s13bike SCPI, cmp. 112

e Komannger MEA Sure? u CONFigure, cmp.117

e Komanup! koH(OUTYpUpOBaHUA U3MEPEHH, cmp. 121
e KoMaHIBI MaTEMaTUIECKUX OTIepanuii, cmp. 124

e 3amyck, cmp. 127

e Kowmangp! 3amycka, cmp. 130

e CucrteMHble KOMaHBL, cmp. 132

e Mogens cocrostamit SCPIL, cmp. 134

e KoMaHnpl 0TYETa O COCTOAHUM, cmp. 44

e Komannp! kanmubpoBku, cmp. [46

e Kondurypupopanue unreppeiica RS-232, cmp. 148
e Komanner uaTepdeiica RS-232, cmp. 153

m) e Bpesenue B a3b1k SCPL, cmp. 154

e @opMar IaHHBIX BBIBOMA, cimp. 159

o Hcnomnrzoearue coobmenns Device Clear as octaHOBKM M3MepeHuid, cmp. 160
e Pexxum TALK ONLY s npusaTepoB, cmp. 160

e [IIpouenypa ycraHoku anpeca HP-1B, cmp.161

e IIpouenypa ycTaHOBKM AUCTaHIIMOHHOTO MHTEpdeiica, cmp.162

o Ilponexnypa ycTaHOBKH CKOPOCTH B O6ofax, cmp. 163

e [Ipomenypa ycTaHOBKM HPOBEpKHU YETHOCTH, cimp. [ 64

e IIponenmypa ycTaHOBKH A3bIKa MPOrpaMMMPOBAHUS, cmp. 165

e COBMECTUMOCTD C APYTHMMH S3BIKAMH IIPOrPaMMHUpOBaHUA, cmp. 166
e Hudopmarus COOTBETCTBHS s3p1Ky SCPIL, cmp. 168

o Hndopmarmusa coorsercteus unrepdeiicy IEEE-488, cmp. 169

Ipesicde yem npozpammuposames mynemumemp Ha sAseike SCPI nauunarowyum nonwzosamensim
pexomendyemcs usyuume OdnHble NOOpPa3oensl.
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Paznen 4 CrnpaBoYHMK IO AMCTAaHIIMOHHBIM HHTEpdeiicam
ITepeuens xomaHn

ITepeuens koMaH[

Hacrosmuit pasaen conepxur nepeuess komann SCPI (Standard Commands for
Programmable Instruments - CTaHnapTHbIe KOMaHZIE! 11 IIPOTPaMMHpPY MBIX
prOOPOB) I IpOTPaMMHUPOBAHUS My TBTHMETpa. B mocnenyromux noapasjenax
comepxurcs 6oee moApooHas HHGopManys N0 KaxKoH 13 KOMaH/I.

Hns nonumanus cunmaxcuca xomano SCPI 6 Oannol uHcmpykyuu
UCRONL3VIOMCSL CIeOYIoUUe YClo8Hbe 0b03Havenus: keaopamuuie ckobrku ([ 1)
yKasvigarm na HeobsizamenvHbie KAOUEgble CN06A Wil napamempel, QuzypHvie
ckobku ({ }) saxnmouarom napamempevr 8 npederax KOMAHOHOU CMpOKu,
yenogvie ckobxku (<>)yKasvl8aom Ha HeObX00UMOCTb 3aMEHUMb 3aKOUEHH0e
8 HUX HA36AHUE NAPAMEMPA HA €20 KOHKPEMHOE 3HAYEHUE.

| Komanae: MEASure? and CONFigure |

(bonee nodpobras ungpopmayus codepxcumes Ha cmp.117)
Cum. cmp. 154 ons

HAYUHAIOWUX

nonvzoeameneti SCPI MEASure
:VOLTage:DC? {<range>MIN]MAX|DEF}, {<resolution>MIN|]MAX|DEF}
:VOLTage:DC:RATio? {<range>[MIN[MAX|DEF},{<resolution>MIN]MAX|DEF}
:VOLTage:AC? {<range>|MIN|MAX|DEF},{<resolution>MIN|MAX|DEF}
:CURRent:DC? {<range>|MINIMAX|DEF},{<resolution>|MIN]MAX|DEF}
:CURRent:AC? {<range>MIN|IMAX|DEF},{<resolution>MIN[MAX|DEF}
:RESistance? {<range>]MIN|MAX|DEF},{<resolution>MIN]MAX|DEF}
:FRESistance? {<range>MIN|MAX|DEF}, {<resolution>MIN]MAX|DEF}
:FREQuency? {<range>|MIN]MAX|DEF},{<resolution>MIN]MAX|DEF}
‘PERiod? {<range>MIN]MAX|DEF}, {<resolution>MINIMAX|DEF}
:CONTinuity?
:DIODe?

CONFigure
:VOLTage:DC {<range>MIN|MAX|DEF},{<resolution>MIN]MAX|DEF}
:VOLTage:DC:RATIo {<range>MINMAX|DEF},{<resolution>MIN]MAX|DEF}
:VOLTage:AC {<range>MIN|MAX|DEF},{<resolution>MIN]MAX|DEF}
:CURRent:DC {<range>MIN|MAX|DEF},{<resolution>MIN|MAX|DEF}
:CURRent:AC {<range>MIN|MAX|DEF},{<resolution>MIN|MAX|DEF}
:RESistance {<range>|MIN]MAX|DEF},{<resolution>MIN|MAX|DEF}
:FRESistance {<range>MIN|MAX|DEF},{<resolution>MIN|MAX|DEF}
:FREQuency {<range>MIN|]MAX|DEF},{<resolution>MIN]MAX|DEF}
:PERiod {<range>MIN]MAX|DEF},{<resolution>MINMAX|DEF}
:CONTinuity
:DIODe

CONFigure?
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Paznen 4 CnpaBoYHVK IO AUCTAHIIMOHHEIM HHTepdelicam
IlepevyeHs KoMaHN

Komanpb! koHcury puposaHus usmepeHuin

(bonee nonpo6uas uHdopManus coxepxurcs Ha crp. 121)

[SENSe:]
FUNCltion "VOLTage:DC"
FUNCtion "VOLTage:DC:RATio"
FUNCltion "VOLTage:AC"
FUNCtion "CURRent:DC"
FUNCtion "CURRent:AC"
FUNCtion "RESistance" (2-nposodnoe u3Mepenue conpomusnenus)
FUNCtion "FRESistance" (4-nposodHoe uzmepeHue conpomueneHus)
FUNCtion "FREQuency"
FUNCtion "PERiod"
FUNCtion "CONTinuity"
FUNCtion "DIODe"
FUNCtion?

[SENSe:]

VOLTage:DC:RANGe {<range>|MINimum |MAXimum}
VOLTage:DC:RANGe? [MINimum|MAXimum]
VOLTage :AC:RANGe {<range>|MINimum|MAXimum}
VOLTage:AC:RANGe? [MINimum|MAXimum]
CURRent : DC:RANGe {<range>|MINimum|MAXimum}
CURRent : DC:RANGe? [MINimum|MAXimum]
CURRent : AC:RANGe {<range>|MINimum|MAXimum}
CURRent :AC:RANGe? [MINimum|MAXimum]
RESistance:RANGe {<range>|MINimum|MAXimum}
RESistance:RANGe? [MINimum|MAXimum]
FRESistance:RANGe {<range>|MINimum|MAXimum}
FRESistance:RANGe? [MINimum|MAXimum]
FREQuency:VOLTage:RANGe {<range>|MINimum|MAXimum}
FREQuency:VOLTage:RANGe? [MINinmum|MAXimum]
PERiod:VOLTage :RANGe {<range>|MINimum|MAXimum}
PERiod:VOLTage:RANGe? [MINimum|MAXimum]

[SENSe:]
VOLTage:DC:RANGe:AUTO {OFF|ON}
VOLTage:DC:RANGe:AUTO?
VOLTage:AC:RANGe:AUTO {OFF|ON}
VOLTage:AC:RANGe:AUTO?
CURRent:DC:RANGe:AUTO {OFF|ON}
CURRent:DC:RANGe:AUTO?
CURRent:AC:RANGe:AUTO {OFF|ON}
CURRent:AC:RANGe:AUTO?
RESistance:RANGe:AUTO {OFF|ON}
RESistance:RANGe:AUTO?
FRESistance:RANGe:AUTO {OFF|ON}
FRESistance:RANGe:AUTO?
FREQuency:VOLTage:RANGe:AUTO {OFF|ON}
FREQuency:VOLTage:RANGe:AUTO?
PERiod:VOLTage:RANGe:AUTO {OFF|ON}
PERiod:VOLTage:RANGe:AUTO?

Hapamempuor no ymonuanuio evioenervt NOMYXUPHBLIM wpudmom.
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Paznen 4 CrpaBogHHK 1O AMCTAHIMOHHBIM HHTepdeiicaMm
ITepeuyeHs KomMaH

| KomaHAabl KoH¢UIy pupoBaHuA UaMepeHui

(npooonoscenue)

[SENSe:]

VOLTage:DC:RESolution {<resolution>|MINimum|MAXimum}

VOLTage:
VOLTage:
VOLTage:
CURRent:
CURRent:

CURRent
CURRent

DC:
AC:
AC:
DC:
DC:
tAC:
tAC:

RESistance

RESistance:

RESolution? [MINimum)MAXimum]
RESolution {<resolution>|MINimum|MAXimum}
RESolution? [MINimum|MAXimum]
RESolution {<resolution>|MINimum |MAXimum}
RESolution? [MINimum|MAXimum]
RESolution {<resolution>|MINimum |MAXimum}
RESolution? [MINimum|MAXimum]

:RESolution {<resolution>|MINimum |MAXimum}

RESolution? [MINimum|MAXimum]

FRESistance:RESolution {<resolution>|MINimum|MAXimum}
FRESistance:RESclution? [MINimum|MAXimum]

[SENSe: ]

VOLTage:
VOLTage:
CURRent:
CURRent:
RESistance:

DC:
DC:
DC:
DC:

RESistance

NPLCycles {0.02]0.2}1110|100 |MINimum|MAXimum}
NPLCycles? [MINimum|MAXimum]
NPLCycles {0.0210.21]110}100|MINimum|MAXimum}
NPLCycles? [MINimum|MAXimum]
NPLCycles {0.02]0.2{1110]100|MINimum|MAXimum}

:NPLCycles? [MINimum|MAXimum]
FRESistance:NPICycles {0.0210.211|10|100 | MINimum|MAXimum}

FRESistance:NPLCycles? [MINimum|MAXimum]

[SENSe: ]

FREQuency:APERture {0.01]0.1|1[MINimum|MAXimum}
FREQuency:APERture? [MINimum|MAXimum]
PERiod:APERture {0.01)0.1]1|MINimum|MAXimum}
PERiod:APERture? [MINimum|MAXimum]

[SENSe:]

DETector:BANDwidth {3[120]200|MINimum|MAXimum}
DETector :BANDwidth? [MINimum|MAXimum]

[SENSe:]

ZERO:AUTO {OFF|ONCE|ON}
ZERO:AUTO?

INPut

:IMPedance:AUTO {OFF|ON}
:IMPedance:AUTO?

ROUTe:TERMinals?

Ilapamempur no ymonuanuio gvioeneHsl NONYXAPHBIM wpu@dmom.
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Pasnen 4 CnpaBouHMK II0 TUCTaHIOHHEIM HHTepdeicaM
Ilepeuens xomans

| KomaHabI MaTeMaTu4Yeckux onepauuﬁ

(bonee noopobuas ungopmayus cooepxcumes na cmp. 124)

CALCulate
:FUNCtion {NULL|DB|DBM|AVERage|LIMit}
:FUNCtion?
:STATe {OFF|ON}
:STATe?

CALCulate
:AVERage:MINimum?
:AVERage:MA Ximum?
:AVERage:AVERage?
:AVERage:COUNt?

CALCulate
:NULL:OFFSet {<value>|MINimum|MAXimum}
:NULL:OFFSet? [MINimum|MAXimum]

CALCulate
:DB:REFerence {<value>|MINimum |MAXimum}
:DB:REFerence? [MINimum|MAXimum]

CALCulate
:DBM:REFerence {<value>|MINimum|MAXimum}
:DBM:REFerence? [MINimum|MAXimum]

CALCulate
:LIMit:LOWer {<value>|MINimum|MAXimum}
:LIMit:LOWer? [MINimum|MAXimum]
:LIMit:UPPer ({<value>|MINimum|MAXimum}
:LIMit :UPPer? [MINimum|MAXimum]

DATA:FEED RDG_STORE, {"CALCulate™|""}
DATA:FEED?
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Paznen 4 CrpaBodHHK IO AMCTaHIIMOHHBIM MHTEpdelicaM
IlepeyeHb KOMaHA

l KomaHgpb! 3any cka 1

(Bonee nodpobuas ungpopmayus codepaicumes na cmp. 127)

INITiate
READ?

TRIGger
:SOURce {BUS|IMMediate|EXTernal}
:SOURce?

TRIGger
:DELay {<seconds>|MINimum|MAXimum}
:DELay? [MINimum|MAXimum]

TRIGger
:DELay:AUTO {OFF|ON}
:DELay:AUTO?

SAMPle
:COUNt {<wvalue> |MINimum |MAXimum}
:COUNt? [MINimum|MAXimum]

TRIGger
:COUNt {<value> |MINimum|MAXimum|INFinite}
:COUNt? [MINimum|MAXimum]

l CucremHble KOMaHabI |

(bonee moapobHas wH(popMalus cogepxuTca Ha crp. 132)

FETCh? SYSTem:ERRor?
READ? SYSTem:VERSion?
DISPlay {OFF|ON} DATA:POINts?
DISPlay?
*RST
DISPlay
‘TEXT <quoted string> *TST?

:TEXT?

" TEXT:CLEar *IDN?
SYSTem L1

:BEEPer L2

:BEEPer:STATe {OFF|ON} L3

:BEEPer:STATe?

THapamemprr no ymonuanuio goioenensb NOSY XNUPHBIM upudmonm.
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Paspen 4 CrnpaBo4HMK [0 TUCTaHIMOHHEIM HHTEp(deiicam
Ilepeuens KomMaHA

KomaHgbl oT4yeTa 0 COCTOAHMMU

(Bonee noopobras ungopmayus codepocumes Ha cmp. 144)

SYSTem:ERRor?

STATus
:QUEStionable:ENABIe <enable value>
:QUEStionable:ENABle?
:QUEStionable:EVENt? MpoBepROMbIS AaHHE® Beca asonunLIX paspraon

Peaucmp cobwmun Peaucmp paapewenun
0 | Meparpya na kanp.
STATus:PRESet 1 [Tiporpram reony
Ha nenonbayeres

*CLS e o

%N,

S

2

[

Y
2w N
B2Raeanm

fHe nanonpayetes
*ESE <enable value> [He mercosyence
*ESE? il
9 |Nepmpyaa na conp.
*ESR? o xocoapres

11 {Hapyu, Wit npw K03 |
12 {Hapyw. B0 npn KA |

*OPC Fe ey
Ha mononsayencs

*OPC? 15 [He nonamsayorce
STATQUESEVEN?  STAT:QUES:ENAB <vahue>

apuane

BaWT cocToRnuA
Cymusphiwil peeucmp Peaucmy
0o nononsayeres

I

. L

Hapyuewns wwacleapesern mpenana

*PSC { 011 } KpHTPRIe fla puanzacey kil (K3) Sarlal Poll (SPOLL)  *SRE <value>

* CmandapmHoe cobbimue sTB? *SRE?
PSC? Peaucmp cofumus Pezt peuesun

0 [onepaupn sasepus,

|He monanesyerea

*SRE <enable value>
*SRE?

Bydep ebisosa

o
1

*STB? | —

i
g

KomaHgbl xanubpoBku

(Fonee noopobran ungpopmayus codepocumcs va cmp. 146)

CALibration?
CALibration:COUNt?

CALibration
:SECure:CODE <new code>
:SECure:STATe {OFF|ON}, <code>
:SECure:STATe?

CALibration
:STRing <quoted string>
:STRing?

CALibration

:VALue <value>
:VALue?

Hapamempuor no ymonvanuro gvioeneHst NONY KNPHLIM upUdmom.
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Paznen 4 CopaBoYHMK [0 AUCTAaHIMOHHBIM HHTEpdeiicam
ITepeuenr koMaHA

Komanael MHTepdeitca RS-2327

(Bonee nodpobras ungopmayus codepicumes va cmp. 148)

SYSTem:LOCal
SYSTem:REMote

SYSTem: RWLock

O6wue koMaHabI IEEE-4885

(Bonee nodpobnas ungopmayus codepicumes Ha cmp. 169)

*CLS

*ESE <enable value>
*ESE?

*ESR?
*IDN?
*OPC

*OPC?

*PSC {01}
*PSC?

*RST

*SRE <enable value>
*SRE?

*STB?
*TRG

*TST?

Tapamempur no ymonuanuio ¢videsieHvi NOMYXUPHBIM wpugmom.
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Pasnen 4 CrnpaBOYHHK IO JUCTaHIMOHHEIM HHTEpdeiicam
OcHoBbl nporpammupoBanus Ha sisbike SCPI

Cm. cmp. 154 ona
HAUUHAIOWUX
nonvzosamenei SCPI

OcHoBrI iporpaMmmupoBanus Ha s3b1ke SCPI

JIUCTaHIMOHHOE IPOTPaMMUPOBaHHE MYJIFTHMETPA 1S BHIIOTHEHUS H3MEPEHHI
[IPOM3BOIMTCA B ClIEYIOMIEH TIOCIeI0BATEIBHOCTH, COCTOAMIEN U3 CEMH MIaroB:

1. VcTaHOBUTH MyIHTHMETP B KaKoe-TH00 U3BECTHOE COCTOAHME (YaCcTO 3TO

COCTOAHUE cOpoca).

2. H3sMenuTh yCTAHOBKY MYJIBTHMETPA, YTOOHI IONYYHUTH KETASMYIO

KOH(HUTY pario.
. 3ajaTh yCNOBUA 3aIlyCKa.

No L e W

HHuIpuMpoBaTh UMY IMOATOTOBUTH MYIBTHMETP K BEITOJHEHHIO H3MEPEHIA.
3amycTuTh MyJIETHMETD UL BRITIOIHEHNA H3MEPEHIA.

CunTaTh nokazasus u3 6y depa BHIBOAA WIN BHy TPEHHEH TAMATH.

Canrath gaHHbIe U3MEPEHUI B CHCTeMHEIH KOHTPOJLIED.

Komanmget MEASure? u CONFigure - 3To Haubosee nmpocToif MeToxn
IIPOrpaMMHPOBAHMSA MYJIETUMETpa I BEIIONHEHHA TpeOyeMbIX u3Meperuii. B
9TOM ClIy4ae C IIOMOIIBIO OJHOI KOMaHJbl MOXHO 33aTh PoJ paboThl, Ipeen u
paspelaronyo crioco6HOCTs. My IETUMETP aBTOMaTHIECKH IPOU3BOIUT
TIpeIBapHUTENFHBIE YCTAHOBKH JPYTHX IIapaMeTPOR naMeperus ((uibTp,
aBTOMAaTHYeCKas YCTAHOBKA HyJIf, KOIMIECTBO CUTHANIOB 3aIlycka U T.J1.) Ha

SHAYCHUA 110 YMOJIYaHHMIO.

MpeaBapuTenbHble ycTaHoBKU KoMana MEASure? and CONFigure

Komanpa

YctanoBku MEASure? n CONFigure

dunsTp (DET:BAND)

20 'y (cpeaHeckopoCTHOW hunsTp)

ABT. ycT. Hyna (ZERO:AUTO)

OFF (BbIKJL.), ecnu ycraHoBka paspetuaiolyeit
cnocobHocTu nonyyaetcna B Bupe NPLC<1;
ON (BKIJ1.), ecnu ycraHoBka paspeliaiolueli
cnocobHocTu nonyyaercn B suge NPLC >=1

BxogHoe conpoTuBneHue
(INP:IMP:AUTO)

OFF (chuxkemposaro Ha 10 Mom ans Bcex
npejenioB NOCTOAHHOIO HanpsXEHUA)

3amepos Ha OAUH curHan 3anycka
(SAMP:COUN)

OpuiH 3amep

Konuyecteo curHanos sanycka
(TRIG:COUN)

OauH curdan sanycka

3agepxka 3anycka (TRIG:DEL)

ABTOMaTUYECKUA PEXMM 33EPXKKM

WMcroynmk sanycka (TRIG:SOUR)

HemegneHHbI

MaremaTuueckas onepauus (CALCulate

subsystem)

OFF (BbIKJL.)
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Paznen 4 CnpaBoYHHK ITO AUCTaHIMOHHEIM MHTepdeiicaMm
OcHOBBI IpOrpaMMupoOBaHud Ha s3bike SCPL

Hcnoab3osanue koManabl MEASure?

Cawmsilif mpocToit crocol 3arporpaMMHpOBaTh MYJIBTUMETp I M3MEPEHHit - 3T0
HCIIONB30BaTh koMaHAy MEASure? . IlpaBaa, 3Ta koMaHga He oOecliegnBaeT
Oonbmoif ruOkocTy. [Ipy ee HCIIOMTHEHUH MYJIETHMETp IPOU3BOJMT CAMBIE
ONTMMAJIbHEIE TIpeIBapUTENIbHbIEe YCTAHOBKH A 3alpalanBaeMoil KOHGUTY panuu
U HeMeUTEHHO BBIIIOHAET M3MepeHue. [101530BaTeNs He MOJKET M3MEHUTh
HHKaKYIO U3 YCTaHOBOK (XpoMe poza paboTel, penena | paspermaroniei
CIOCOOHOCTH), TTOKA JaHHOE U3MEpPEHUE He OyAeT BHIIONHEHO. Pe3ynpTaTs
HU3MepeHns nepenaotcs B 6ydep BrBoA.

Hocwvinxa xomandvr MEASure? no ceoemy Oeticmeuio pagHO3HAYHA ROCBLIKE
xomanoet CONFigure, 3a komopotl nemednenHo cnedyem komanoa READ?.

Hcnoab3zopanue xomanabl CONFigure

HexoTopoe yirydmesue r’OKOCTH IpH IPOrpaMMHPOBaHHUH AOCTUIAaeTCs 3a CUeT
WCHONB30BaHUA KoMaHAsl CONFigure. Ilpy ee HCIOMHEHNHA My TTUMETP *
TPOM3BOIUT CaMble ONTHMAIBHEIE IIpeABAPUTENbHbIE YCTaHOBKH LIS
3amparmuBaeMoil Koy pauy (Kak U B CiIydae ¢ koMaHgo# MEASure?).
IIpaBna, m3Mepenne He HAYUHAETCS ABTOMATHIECKH, H ITONb30BAaTENs MOMKET
HM3MEHHUTS NIapaMeTpPhl U3MEPEHHA, IIPEeX e UeM BBHIIIOIHHTH 3T0 H3MepeHue. Takum
00pa3oM TOJIB30BaTENb MOXKET AT 3a IaroM U3MEeHATh KOH(UTY pailHio
MyJIbTUMETpA II0 CPABHEHMIO C IIPEABApUTEIILHEIMY YCTaHOBKAaMH. My bTHMETp
MpeuTaraet Habop HU3KOYPOBHEBBIX KOMaH[ B oacucTeMax INPut, SENSe,
CALCulate M TRIGger (Iyig M3MeHEHHS poia pabOTHI MOXKHO HCIIONB30BATh
koMmaHny SENSe:FUNCtion, He npuberas K MCIONB30BaHIIO KOMaH/
MEASure? wmm CONFigure).

Yrmobbl uHuyuuposams usMepenue, credyem ucnonezoaams komanowvt INITiate unu
READ? '
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Paznen 4 CrnpaBoYHHK MO IUCTaHIHMOHHEIM HHTEphelicaMm
OcHoBBI NporpaMMupoBaHus Ha s3bike SCPI

HUcnoanzoBanne napameTpos range (npeden) M resolution (paspemarowian
Ccnocob6HOCb)

ITpu ucnons3oBanuy koMang MEASure? 1 CONFigure MOXHO B OMHOH
KOMaH/Ie YCTaHOBUTb CIeAYIONIMe [TapaMeTphl: pox paboThl, Ipesies 1
pazpelnaroltyio criocobHocTs. [TapaMerp range (npefen) ciemyeT UCOTb30BaTh
U1 yKa3aHUA 0’KHJaeMOro 3HaueHus BX0JHOTo curHata. ITocne sToro
MYTBTHMETp CaM Y CTAHOBUT NPaBIIILHBINA Ipeaesl U3MEPEHHUA .

Ipu y3MepeHUH 9acTOTHI U NIEpHOAa My IFTUMETP UCIIONb3YET OJIUH «Ipeien» I
BCeX BXOIHBIX CHrHa0B B AyanasoHe oT 3 I'y ao 300 xI'n. [Tapamerp range
TpedyeTcs TONbKO 171 onpelenenys paspematoomeii crrocobuocTd. [TosToMy

‘HeobA3aTeILHO IOCELIATh KaX/Ibli pa3 HOBYIO KOMaHLIY U M3MEpeHHs HOBOM

JacTOTHI.

IMapamerp resolution (pazpemaromas clioco6HOCTH) ey eT UCIONB30BATh LT
ompeieNICHHS XKeaeMo# paspelnalomeii ciocobHoCTH u3Mepenus. Pazpemaromyro
CIIOCOGHOCTh HY)XHO YKa3hBaTh B TeX XK€ eIMHALIAX M3MEPEeHHUs, 9TO U I POaa
paboTHI, a He KOJIHYECTBOM pa3panoB. Hanpumep, Ipu H3MEpeHHH TOCTOAHHOTO
HANPSDKEHNA PA3pelaioIyI0 CIOCOGHOCTH CleyeT YKa3blBaTh B BOJNBTAX, IPH
M3MEpPEHHH YaCTOTHI - B replax.

Umobwer ucnonvzosams napamemp resolution (pazpewarowas cnocobnocmy),
nonb308ament 0ONNCEH YCMano8umy range (npeodern).

Hcnoanzosanne komananl READ?

Komanga READ? IEpeBOAUT CHCTEMY 3allyCKa M3 COCTOSHUS NIPOCTOS B
COCTOSTHHE O)KU/IAHHS CHTHAJIA 3aIlyCKa. MyJbTUMETP HauHET BHIIIONHATD
M3MEPEHHH, €CIIH MoCNe IpueMa KoMaHl READ? yKa3aHHBIC YCIIOBHA 3aIly CKa
6y ayT cobmonmensl. [Tokazanust HeMeAJIeHHO NEpenaloTes B 6ydep BoIBOIA.
TMonp30BaTeNs AOMKEH CYMTATE 3TH TIOKa3aHus U3 6ydepa BHBOAA B KOHTPOILIED,
B IPOTMBHOM CJIy4ae MyJIbTAMETP OCTAHOBHT BBIICIHEHIE H3MEPEHUH, KOora
6ydep BoBoza 3aronHuTcs. [Ipy HCIIONBE30BaHUA KOMaHABl READ? IIOKa3aHUS HE
3aIIOMHMHAIOTCS BO BHY TPEHHEH NTaMATH MyJIbTUMETPA.

Hoceinxa komander READ? no cgoemy deticmauio pasHo3HAYHA HOCBLIKE KOMAHOBI
INITiate, 3a komopot nemednenno credyem komanoa FETCh?, 3a uckniouenuem
Mo20, YMo NOKA3AHUA He 3aHOCAMCA 80 GHympeHHUll 6ygep Mynomumempa.
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Pasnen 4 CnpaBOoYHUK 10 JMCTAaHIIMOHHBIM HHTEpdeticam
OcHOBBI NporpaMMupoBanns Ha a3bike SCPI

Ecnu nonvzogamens noceinaem 06e komManowvl ¢ BONpOCAMY, HO He CHUMbIBAEM
BHuMaHuUe omgem om nepeoll KOMAHObL U NBLMAEMCs 3ameM CHUmamy 6mopoll omeem, OH
- MOJiCem NONYYUMb HEKOMOPpble OGHHbIE OM NEP8o20 OMEema, a 3amem NOAHLY
smopoi omeem. Umobul uzbescamov 3mozo, He credyem NoCLLIAmb KOMAHOY C-
BOMPOCOM, He cyumbleas omeema. Ecnu maxyio cumyayuio npedomepamums
HEeB03MOICHO, MO NPedcoe Hem NOCLINANDb 8MOPYI0 KOMAHOY ¢ 80NPOCOM HYIHCHO
nocnams xomandy DCL (ouucmums ycmpoiicmao).

Hcnoubiopanne komana INITiate u FETCh?

Komannel INITiate u FETCh? HOpeHOCTAaBIIIOT CaMblif HU3KHMH YPOBEHDb U
HaubONBINYI0 THOKOCTE YIIPABIECHMS 3aITy CKOM M3MEPEHUA X CHUTHIBAHIEM
noka3zaHuil. Komanny INITiate peKOMeHAYETCs UCIIOJIB30BaTh OCIE
KOHUTYpHpOBaHUA My TETHMETpA A H3MePeHUA. DTa KOMaH/a IEPEBOIUT
CHCTEMY 3aIlyCKa U3 COCTOAHUSA MPOCTOS B COCTOSTHUE OXUIaHUs CUTHAJIA 3aIy cKa.
MyJIBTHMETp HAaYHET BRIOIHATE U3MEPEHHS, €CIIH ITOCIIE ITpHeMa KOMaH bl
INITiate yxa3aHHEIE yCIOBHA 3amycka 6y nyT coOmoneHsl. [Tokasanus
3aOMHHAIOTCSA BO BHY TPEHHEH TaMATH MyJIBTUMETpa (MOXKeT ObITh 3aIIOMHEHO 10
512 noka3aHuit) H XpaHATCA C BOSMOKHOCTBIO MX IOCIERYOIIEr0 CYUTHIBAHI.

KomManny FETCh? pexoMeHIYeTCs CIIOIB30BATE UTA IepeNavd MoKka3aHui u3
BHYTPEHHEN aMATH MyJIFTAMeTpa B Oy (ep BEIBOIA, OTKY 1A OHH 3aT€M MOLYT
OBITH CIMTAHEL B KOHTPOJLIEP.

Mpumep TIpUBeIEeHHEIH cerMeHT ITPOrpaMMBbl TIOKa3HIBAET, KAK MCIIONB30BATh KOMaHIy
UCNONbL30BaHUA MEASure ? IIpY BEHIONHEHAN M3MepeHuii. My nbTEMETp KOH(UIypupyeTes I
KOMaHAbl BLINOJHEHMS W3MepeHuil HOCTOSHHOTO HANPSDKEHUA, IEPEBOAUTCS B COCTONHHUE
MEASure? OXUAaHKA CUTHAJIA 3aITyCcKa, 3ally CKaeTCs OT BHY TPEHHETO CHTHAJIA 3aITy CKa,

BBITIOJIHSAET OJTHO H3MepeHHe U 3aTeM MOCEUIaeT IokasaHue B 6ydep BBOA.

MEAS:VOLT:DC? 10,0.003
bus enter statement

3Oro Haubonee npocToii cmocod cunTath mokazaHue. OIHAKO ITPH UCHONIB30BAHUM
koMaHapl MEASure HET BO3MOXXHOCTH YCTaHOBHTD KOJIMYECTBO CUTHAJIOB
3aIlycka, KOJIMIeCTBO 3aMEPOB, 3aJepKy 3allycka  T. 1. Bce mapamerpsl
U3MEpeHU, 3a UCKIIOUeHHEM pofia paboThl, Ipejiesia i paspermaromei
crI0cOOHOCTH, YCTaHABIHMBAIOTCA aBTOMaTHyecku (cM. Tabi. Ha crp. 112):
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Mpumep
Mcnonb3oBaHus
KOMaHAbI
CONFigure

Mpumep
McrnonbL3oBaHus
KOMaHAbl
CONFigure

Paznen 4 CnpaBo9HMK IO JUCTAHIMOHHEIM MHTepdeiicam
OcHoBbl nporpaMMMpoBanus Ha s3bike SCPI

Crnenyromuii ceTMEHT IpOTrpaMMEI IIOKA3BIBACT, KaK HCIIONB30BAaTh KOMaH/LY
READ? ¢ xoMaHaol CONFigure npH BEIIONHEHUH H3MEPECHHMI ¢ BHSITHUM
3amyckoM. MynbTUMETp KOHPUTypUpYeTCs IS BHIIOTHEHMA U3MepeH Hif
MOCTOTHHOTO HampshkeHM. Komanna CONFigure He IEpeBOJUT MyIbTUMETD B
COCTOsIHHE OXKUAaHMs CUIHaNa 3armycka. KoManna READ? MEepeBOAUT MYJIETHMETP
B COCTOSIHHE O’KMIaHUA CUTHana 3allycKa, CHUMaeT ITOKa3aHue, Korla Ha FHe3o
Ext Trig noctymaer uMiyisc, H HepechuIaer 3To nokasanue B Oy dbep BeIBOIA.

CONF:VOLT:DC 10, 0.003
TRIG:SOUR EXT

READ?

bus enter statement

CreRyIoIuiA cerMEHT IIpoTpaMMEI II0OX0XK Ha IIPOrpaMMy, IPUBEIEHHYIO BRIIIE,
OJIHAKO OH UCIIONb3YyeT koMaHay INITiate Juid nepeBoja My IETUMETPA B
COCTOsIHHE OKHJaHMs CUTHaJIa 3ammycka. Komanna INITiate nepeBoauT
MYJIBTHMETP B COCTOAHME OXXHUIAaHMA CHTHalla 3ally CKa, CHUMaeT II0OKa3aHue, Koraa
Ha rHe3no Ext Trig r[ocfynaeT HMMIIYJIEC, H TIEpEeNaeT 3To MoKa3aHue BO
BHYTPEHHIOIO NTaMATh MyJIsTUMeTpa. KoManzga FETCh? mepechinaer 3To
IoKa3aHue U3 BHYTpeHHel MaMaTH MyJIsTUMeTpa B 6y dep BbBOAA.

CONF:VOLT:DC 10, 0.003
TRIG:SOUR EXT

INIT

FETC?

bus enter statement

3anoMuHaHUe IOKa3aHUH B [TAMATH ¢ UCIIONIB30BaHUEM KoMaHIe! INITiate
pOM3BOIUTCS GRICTpee, 9eM Iepechlika okaszaHuit B 6ydep BEIBoIa KOMaH/OM
READ?. MynsTUMETp MOXKET 3aIIOMHITh BO BHYTpEHHEH MaMATH 512 mokasanuii.
Ecau nonp30BaTens CKOHGUIYpUpOBaT MyIbTHMETP JUI IOy deHus Gonee 512
MOKa3aHHiA (MCTIONB3yq KONUYECTBO CUTHANIOB 3aIyCcKa X KONHMYECTBO 3aMEpOB), a
3areM mocnan INITiate, Oymer BelmaHo coobimenne 06 omubke mamaTH.

Tocrne 3amycka komanasl INIT1iate, HUKaKue ApyTriue KOMaHIbl He Oy ayT
TIPUHATHY, IT0Ka He 3aKOHYHUTCA Ipoiecc u3MepeHms. OMHaKo eCU I0Ib30BaTeNhb
3aacT B mporpamMme koMaHxy TRIGger: SOURce BUS, MynsTUMeETp 6yaer
[pHHAMATE KOMaHay * TRG (OHMCTAHIIMOHHHIHN 3aIlycK) Win coobmenue Group
Execute Trigger - 3amyck rpymimsl) ot uarepdeiica HP-1B.
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Paspen 4 CnpaBovHMK IO JUCTAHIMOHHBIM METepdeiicam
Komanant MEASure? u CONFigure

Komannst MEASure? u CONFigure

Cm. maxorce «Konguzypuposanue usmepernuily , cmp. 51 6 pazoene 3.

» [lna mapamMeTpa range MIN ycTaHaBnMBacT HU3IIMHA mpenenr, MAX - Belcrumii
npenen, DEF - aBToMaTHdeckoe nepexmodeHne Ipe/IenoB.

« [l mapaMerpa resolution paspemaroniyro criocOOHOCTh CIEAyeT yKa3bIBaTh B
eIMHULIAX N3MEPEHN, COOTBETCTBYIOIIMX pody paboTsl, a He Konuyecmeom
paspsoos. MIN ycTaHaBnuBaeT HauMeHbIIee A0Iy CTUMOE 3HaueHHe, Jarollee
HaWyYIoyIo pa3pellarolnyo crioco0HOCTs, MAX - HaubGonbImee A0y CTUMOE
3HaueHHe, Jaroliee HauXy AIIyI0 paspelaronnyio cmoco6HocTs, DEF - 3Hauenue
I10 YMOJTIaHMIO, paBHOE 514 paspanaM (Memt. pexuM - 10 PLC).

Ipumeuanue: Ymober uchonszogamv napamemp: resolution. ;. nonezogamen.
O0nICER YCMAaHOGUmMb range.

MEASure : VOLTage : DC? { <range> | MIN|MAX | DEF} , { <resolution> | MIN | MAX | DEF}
IpenpapuTensHO YCTaHABIHMBAECT U HPOM3BOAUT H3MEPEHNE OCTOSHHOTO
HanpspKeHHS B COOTBETCTBHMH € YKa3aHHBIMU HPENeNIoM U pazpemaromeit
criocobHOCTERIO. [ToxazaHue niepecbutaercs B 6ydep BEBOOA.

MEASure:VOLTage:DC:RATi0? {<unge> |MIN|MAX|DEF'} , {<resohuiors> | MIN|MAX | DEE'}
IIpenBapUTeNbHO YCTaHABIHBAET Y IIPOU3BOAUT U3MEPEHUE OTHOIIEHMS
TIOCTOAHHBIX HAUPMKEHMH B COOTBETCTBUM C yKa3aHHBIMU TIPEAENIoM |
paspematonieit cmocobnoctrio. Ilokazanne nepecsuiaeTcs 8 6ydep BEIBOAA.

'Y cTaHOBJIECHHBIH Npeiell OTHOCHTCS K CHTHATY Ha BXOAHBIX rHe3naxX Input. [lpu
HM3MEpEeHUY OTIOPHOTO HANpHKEHMS Ha rHe3/aX CUUTEIBAHMA Sense
aBTOMaTHYECKH YCTaHABJIMBAETCA PEXXUM aBTOMaTHYECKOT0 IEPEKIFOISHII
TIpeEeIoB.

MEASure:VOLTage:AC? {<range>|MIN|MAX|DEF} , {<resolufio>>| MIN|MAX | DEF'}
IpenBapUTeNbHO YCTAaHABITMBACT U MPOU3BOIUT U3MEPEHHE [TePEMEHHOTO
HanpsDKEHASA B COOTBETCTBHH C YKa3aHHBIMH HPEAeNIoM U paspelarolmeit
cnocobHocTri0. [TokazaHue nepecbuiaercs B Oydep BoBOma. Pazpemaromas
cniocobHOCTH duKcHupyercs Ha 614 paspaaax. [lapamerp paspewarowas

CcnocobHOCmb BIMAET TOJILKO Ha TIOKa3aHMUA HHOWKaTOpa nepeuHeI‘fI naHenH.
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Paznen 4 CrpaBodHHUK 110 AUCTAaHIMOHHBIM HHTEpGeiicam
Komanast MEASure? n CONFigure

MEASure:CURRent:DC? {<range>|MIN|MAX|DEF} , {<resolutior>>| MIN |MAX | DEF'}
TpeaBapuTeNntbHO YCTaHABIMBACT M IPOU3BOIUT H3MEPEHHE IIOCTOSHHOIO TOKA B
COOTBETCTBHHM C YKa3aHHBIMH TIPEIEIOM H pasperaiomei ciocoOHOCTRIO,
Toxazanue nepecsuiaercs B 6y dep BEBOA.

MEASure:CURRent:AC? {<runge>|MIN|MBX|DEF} , { <resolution> | MIN|MBAX|DEF'}
TIpeaBapUTENIBHO YCTaHABINBAET H HPOU3BOMUT U3MEPEHHE TIEPEMEHHOTO TOKA B
COOTBETCTBHM C YKa3aHHBIMH TIPEMEIOM M pa3peliarolei criocoGHOCTEIO.
INToka3anue nepeckuiaercs B 6ydep BoBoAa.. Paspemaromas criocoGHOCTE
¢uxcupyetcs Ha 6 1 paspanax. [lapamerp paspewarowan cnocobrocms BIHAET
TOJBRKO Ha TOKa3aHWA WHAUKATOpa NepeHeit maHenu.

MEASure:RESistance? {<range>|MIN|MAX|DEF} , {<resoltior>>|MIN|MAX | DEF'}
TpenpapurenbHO yCTaHABIHBAET U IPOU3BOJUT 2-TIPOBOJHOE H3MEpeHHE
CONPOTHUBJIEHHS B COOTBETCTBHY C YKA3aHHBIMU NPEENOM U paspeniaroleis
cnoco6HocThi0. [TokasaHue nepecsuiaercs B 6ydep BEIBOAA.

MEASure:FRESistance? {<range>|MIN|MAX|DEF} , {<resolution>>| MIN|MAX | DEF'}
IlpenBapuTenbHO YCTaHABIMBAET U IPOU3BOIUT 4-IIPOBOAHOE H3MEPEHHUE
CONPOTHBIIEHHSA B COOTBETCTBHH C YKa3aHHBIMH IPeIENIOM U paspemiaromieii
criocobHOCTHIO. IToka3aHue nepecsLiaerca B 6y dep BEBOAA.

MEASure:FREQuency? {<range>|MIN|MAX|DEF}, {<resohtion>|MIN|MAX |DEF}
IIpenBapurentHO ycTaHAaBAMBAET U IIPOU3BOIAUT H3MEPEHHE JacTOTH B
COOTBETCTBHMM C YKa3aHHBIMHU NIpeJiesioM M paspelaroliell CiocoGHOCTRIO.
TTokasanue nepecebliaercs B 6y dep BeiBoAa. s BceX BXOAHBIX CUTHAIOB B
mHanasode ot 3 I'u mo 300 kI'n ucnonb3yeresd oauH "npeaen". Eciu BxoaHOM
CHTHAJI OTCYTCTBYET, HA HHANKATOPE NOSBIACTCA MoKa3aHue "0".

MEASure:PERiod? {<range>|MIN|MAX|DEF}, {<resoltion>|MIN|MAX|DEF}
IIpenpapuTensHO YCTAHABINBAET M IPOM3BOAUT U3MEPEHHE Ieproja B
COOTBETCTBUM ¢ YKa3aHHBIMH IPeJeIoM U pa3pellarolel cCiocoOHOCTHIO.
Tokasanue nepeckiiaercs B 6ydep BeiBoaa. [[jisi BceX BXOAHBIX CHTHAIOB B
nmuamasone oT 0,33 ¢ go 3,3 MKC HCIOJIb3yeTcs OOUH «npeaen» . Ecnu BxoaHoH
CHTHAJI OTCYTCTBY €T, Ha HHAUKATOpE MOSBIIAETCA Moka3aHue «0».

MEASure:CONTinuity?

IIpenBapuTenbHO yCTAaHABIMBAET M IPOM3BOAUT IPOBEPKY HEITPEPHIBHOCTH
aneKTpudecKux neneii. Ilokasanne nepeceliaerca B 6y¢ep Bemona. Ipenen Beerna
ycranaeiuBaercs Ha 1 kOM, a paspemaromras criocobHOCTE - Ha 514 .
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Paznen 4 CnpaBoyHUK MO AUCTAHIIMOHHLIM MHTEpdeiicam
Komanasr MEASure? n CONFigure

MEASure :DIODe?

IlpensapurensHO ycTaHaBIMBACT U IPOU3BOANUT MCTIBITaHUA TH0o0B. ITokazanue
nepeckinaercs B 0y dep BeBoza. [Ipenen Bcerna ycranasnuBaerca Ha 1 B
MOCTOSIHHOTO TOKA C BHIXOAOM HCTOYHMKA TOKa 1 MA, a pa3pemaromas
CIIOCOOHOCTH - Ha 515 paspsnax.

CONFigure:VOLTage:DC {<range>|MIN|MBX|DEF} , {<resolution> |MIN|MAX | DEF}
TpeaBapuTeNnbHO YCTAHABIMBAET H KOHPHIYPUPYET MYJIBTHMETD LI M3MEPEHHIA
MOCTOSHHOTO HAMNPSIKEHWA B COOTBETCTBUH C YKA3aHHBIMH IIPEIEIOM H
pa3pemaromeil ClrocoGHOCTRI0. DTa KOMAH/IA He UHUYUUpYem TIPOLIECC U3MEPEHHA.

CNFigure:VOLTage:DC:RATio {<runge>|MIN|MAX|DEF} , {<resolion™>|MIN|MEX | DEF'}
IIpenBapurenbHO yCTaHABIMBAET H KOHQUTYpHPYET My IbTHMETP UL H3MEPEHHIA
OTHOIUECHUA OCTOSHHBIX HaNPSKEHUH B COOTBETCTBHH C YKa3aHHBIMH IPENEIOM 1
pa3pelmaronieii criocoOHOCTHI0. 3Ta KOMaHIA He UHUYuupyem IIPOIEcC U3MEPEHMUA.
Vka3aHHBIi Ipefea OTHOCUTCS K CHTHATY Ha BXOJHBIX MRe3fax Input. Ilpu

" M3MEpPEHUH ONOPHOr0 HAIPSKEHHS HA THE3/1aX CYATHIBAHUA Sense
aBTOMaTHYECKH yCTaHABIHBAETCA PEXUM aBTOMATHIECKOrO NIEPEKIIOYeHHS
IpeIeJIOB.

CONFigure:VOLTage:AC {<range>|MIN|MAX|DEF'} , {<resoluior>|MIN |MAX|DEF'}
IpemBapuTenbHO yCTaHABIMBACT M KOHGUTYPHUPYET MY IbTUMETP UL H3MEPEHHUIA
TIEpEeMEHHOT0 HANIPSHKEHNA B COOTBETCTBUH ¢ YKa3aHHBIMY TIPEHEsioM U
pazpemaromeii crocoOGHOCTHI0. DTa KOMAaHIA He UHUYUUpYem TPOIECC U3MEPESHIA.
Pazpemaromas cocoOHOCTh GHKcUpyeTes Ha 615 paspsnax. [Tapamerp
pazpelarmas CrrocoOHOCTh BIMSIET TONBKO Ha TIOKa3aHUA MHAUKATOpa NepeTHeit
MIaHEJH.

CONFigure:CURRent:DC {<range>|MIN|MAX|DEF} , {<resohtion>>|MIN|MAX | DEF'}
TpexBapurensHO yCTaHABINBAET ¥ KOHPUIYpHPYET MyJIBTUMETp [UIS H3MEPEHHIA
HOCTOSIHHOT'O TOKA B COOTBETCTBHH C YKa3aHHRIMH IIPe/IENIOM U PaspeInaromieit
CIIOCOGHOCTHIO. DTa KOMaH[Ia He UHUyuyupyem MPOIECC H3MEPEHIA.

CONFigure:CURRent:AC (<range>|MIN|MAX|DEF} , {<resolution>> | MIN|MAX|DEF'}
IIpenBapurensHO yCTaHABIMBACT U KOHGHUTY pUPYET MyIBTHMETD I H3MEPEHUH
[IEPEMEHHOT0 TOKa B COOTBETCTBUH C YKa3aHHBIMH IIPEAEIOM U pa3pellalomeii
CIOCOOHOCTEIO. DTa KOMAHAA He uHuyuupyem TPolece u3MepeHnd. Paspelmaromat
crocobHOCTh puKkcupyeTcs Ha 615 paspsmax. Ilapamerp paspewarowas
CcnocobHOCmb BIMAET TOJIBKO Ha TIOKa3aHUA HHIUKATOPa NIEPEAHEH NaHenu;

CONFigure:RESistance {<range>|MIN|MAX|DEF} , {<resolutio> | MIN |MAX | DEE'}
IIpenBapurenbHO ycTaHABIMBAET U KOHGUTYPUPYET My TbTHMETP. AT
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Paznen 4 CnpaBouHMK MO AUCTAHIMOHHEIM HHTEpdeticam
Komanasi MEASure? u CONFigure

2-TIPOBOJTHBIX M3MEPEHHUH COTPOTHRIEHHS B COOTBETCTBHH C yKa3aHHEIMHU
TIpeZeNIoM M pa3pemmaromeli CriocoGHOCTRI0. JTa KOMaHAA He UHUYUUpyem
MPOLIECC U3MEPEHHUH.

CONFigure:FRESistance {<munge>|MIN|MAX|DEF'} , {<resoltion>|MIN|MAX | DEF'}
IIpenBapuTeNIbHO YCTaHABIHUBAET H KOH(GHUIYPHPYET MYyJIBTHMETP LA

- 4-IpOBOJHBIX U3MEPEHMI CONPOTHBIEHHA B COOTBETCTBHH C YKa3aHHBIMHU
IpeeJIoM U paspelatoiieii crrocOOHOCTRIO. 3Ta KOMaHIA He UHUYUUPYem
MPOLIECC U3MEPEHHS.

CONFigure:FREQuency {<range>|MIN|MAX|DEF} , { <resohufior>>|MIN |MAX | DEF'}
IpenBapuTeNbHO YCTaHABIHMBAET ¥ KOHGHUIYPHPYET MyIbTUMETP UL H3MepeHHit
YacTOTHI B COOTBETCTBUM C YKa3aHHBIMHU IIPECIOM H paspematomeit
cI0COGHOCTBIO. DTa KOMaH/Ia He uHuyuupyem Ipouece u3Meperud. s Bcex
BXOJIHBIX CHT'HAJIOB B fuarnasone oT 3 I'n po 300 xI'y ucions3yercs oauu
"npenen”. Ecnu BXOAHOW CUI'HAJI OTCYTCTBY €T, Ha HHOMKATOPE TOSBIACTCA
mokazanue "0".

CONFigure:PERiod {<range>|MIN|MAX|DEF}, {<resolution>|MIN|MAX|DEF'}
IpenBapHTENEHO yCTaHABIMBAET U KOH(HIYPHPYET MyJIbTUMETP UL H3MepPEHHit
meproJia B COOTBETCTBUHU C YKa3aHHBIMH IIPeJEIOM H paspemIaromeii
CIIOCOOHOCTHIO. DTa KOMaH/ia He uHuyuupyem mpouece n3Mepenud. Jlng Bcex
BXOJHBIX CHTHAJIOB B AuanaszoHe oT 0,33 ¢ 10 3,3 MKC UCIIOIBb3YeTCd OIUH
"mpenmen” . Ecii BXOAHO# CHUTHAN OTCYTCTBYET, HA HHAUKATOPE MOSBIIAETCS
nokazanue "0".

CONFigure:CONTinuity

IlpenBapuTenbHO yCTaHABIHUBAET U KOHGUIYPHPYET MyJIbTUMETP I IIPOBEPKH
HETPEPHIBHOCTH HNEKTPHIECKUX Lieriel. DTa KoMania He unuyuupyem Ipouecc
usMepenws. [lpesen Bcerga ycranaBnupaercs Ha 1 kOM, a paspelnarommas
CII0COOHOCTD - Ha 515 paspsjax.

CONFigure:DIODe

IpegsapuTeNbHO YCTaHABIMBAET U KOH(OHIYPUPYET My IbTHMETD U1 MCTILITaHMH
JIHO0B. DTa KOMaHIA He uHuyuupyem npouece u3sMeperus. Ilpenen scerna
ycraHapiuBaercs Ha 1 B IOCTOSHHOIO TOKa ¢ BBIXOAOM HCTOYHHKA TOKa 1 MA, a
paspemaroimas criocoGHOCTh - Ha 514 paspiazax.

CONFigure?
SampampBaeT TeKyIIyl0 KOHPUTypalio My IbTHMETPA M BO3BPAIIAET CTPOKY B
KaBBIUKaX.
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Paznen 4 CnpaBodYHHK [0 AUCTAHIMOHHEIM HHTepdeiicaM
KomaHasl KOH(UIYPHPOBAHHUS H3MepeHHI

Komanasr KoHGUTY pHpOBaHMS U3MEpEHI

Cm. maxorce "Kongueypuposanue usmepenuti” , cmp. 51 ¢ pazoene 3.

FUNCtion "<function>"

VcTanaenusaeT pon paboTel. B koManiHoO# CTpoke pon paGoTEI I0JDKEH OBITE

3AKIEOUEH B KaBBMKU (FUNC "VOLT : DC"). YKa3aTh OfHY U3 CIHCOyIOMMX CTPOK:

VOLTage:DC

(n3MepeHue NOCTOSHHOMO HaNPSKEHUA)

VOLTage:DC:RATio

(M3amepeHne OTHOLLIEHUA NOCTOAHHbIX
HanpsXeHUA)

VOLTage:AC

(“3MepeHue NepeMeHHOro HanpsXKeHUs)

CURRent:DC

(MamepeHne NoCTOSIHHOrO TOKa)
CURRent:AC

(M3mepeHne NepemMeHHOro Toka)
RESistance (2-wire ohms)
(2-npoBogHoe uaMepeHve
COMPOTUBNEHUR)

FRESistance (4-wire ohms)
(4-npoBogHoe uamepeHue
CONpPOTUBNEHNS)
FREQuency

(M3MepeHUe 4acToTbl)
PERiod

(n3mepeHue nepuoga)
CONTinuity

(npoBepka HenpepbIBHOCTA
3neKTpuYeckux Uenem)
DIODe

{ncnbiTanna AnoaoB)

FUNCtion?

3anpamiBaeT yCTaHOBIEHHEIH po/] paboTH U BO3BPAINAET CTPOKY B KABBIYKAX.

<function>:RANGe {<range>|MINimum |MAXimum}
VcTaHaBauBaeT npesel JUi BEIOpaHHOro poia pabotsl. [Tpy H3MepeHHsIX neproaa
M YacTOTEI yCTaHOBKA Mpeieia OTHOCHTCA K HalpsS)KEHHUIO BXOJHOIO CHIHanNa, a He
K ero gactoTe (Tpedyercs UCIONB30BaTh KoMaHAsl FREQuency: VOLTage WA

PERiod:VOLTage). MIN ycraHasnmueaeT HU3IMH npeaei, MAX - Bocmuii

npeneil. [3anomunaemcs @ 2Hep203ABUCUMOU NAMAMU].

<function>:RANGe? [MINimum|MAXimum]

SanpammBaeT HHPOPMALEIO O TIpeelie i1 YCTAHOBICHHOTO pOAa paboTEL.

<function>: RANGe : AUTO {OFF|ON}

3anpemaet (OFF) unu paspemaer (ON) pexuM aBTOMaTHIECKOTO NePEeKIIOTCHIA

TIpeesioB UL YCTaHOBJICHHOTO pola paboTsl. Ipu usMepeHUIxX nepuoaa u
9acTOTH! TpeOyeTcs HCIoNb30BaTh KoMaHapl FREQuency: VOLTage und

PERiod:VOLTage . [ToporoBeie 3HaYeHHA aBTOMATUUECKOrO NEPEKIFOYSHHA: HA

HIDKHUH Ipezes - Npu u3MepaeMoii eenuuune <10% om npedena; na-6onee

121



Paznen 4 CripaBo4HWK IO JUCTAHIMOHHBIM HHTepelicaMm
Komananb! kondurypnpoBanusa M3MepeHuii

BBICOKHMI IpeJieN - MpH u3MepAeMoii Benudanne >120% ot npeaena.
[3anomunaemcs ¢ anepzozagucumoii namamuj.

<function>: RANGe : AUTO?
3anpamuBaeT HHPOpMALHIO 00 YCTAHOBKE pe)KUMa aBTOMaTHIECKOTO
nepeKsroYeHns npezxenos. Bosspamaer "0" (OFF) wmu «1» (ON).

<function>:RESolution ({<resolution>|MINimum|MAXimum}
YcraHaBmuBaeT pa3pellaonryio criocoOHOCTD 1 BbIOpaHHOro poda paboTh! (He
OTHOCHTCS K M3MepeHHAM HacTOTHL, IepHo/Ia WK OTHOLIeHuit). Paspemaromntyro
cnocoOHOCTh TpebyeTcs yKa3bIBaTh B SIMHALAX U3MEepeHNsI, COOTBETCTRYFOIIUX
poxy paboThl, a He KOTHIECTBOM pa3psanoB. MIN ycraHaBIHBaeT HAaUMEHbIIEE
[IOTY CTUMOE 3Ha49eHHe, KOTOpoe JacT HAIIydIIyl0 pa3pearoiyro cIocOOHOCTS,
MAX -nanbonpmee OpuHATOE 3HAYEHHE, KOTOPOE AAET HAVXY NIy FO
pa3spenraonyo cnoco6HOCTh. [3anomunaemcs 8 IHep203asuUcUMOoll namamu].

<function>:RESolution? [MINimum|MAXimum]

3anpanMBaeT pa3pearoyo cIocoOHOCTh 1M1 YCTAHOBJIEHHOTO POfia paGoTEL.
ITpu M3MEPEHNH JaCcTOTHI H [IEpHOa MYJILTUMETDP BO3BPAMACT pa3pellarory 10
CIOCOOHOCTh, YCTAaHOBJICHHYIO HA OCHOBE CHTHaJIa 4acToTo 3 ',

<function>:NPLCycles {0.02]0.21]10]100 |MINimum|MAXimum}
VcraHaBIuBaeT BpeMs MHTEIPHPOBaHUA B KOJINYECTBAX [THUKIIOB CETH ITUTaHHUA -
NPLCs (no ymomgammo 10 PLC). 3Ta koMaHIa OTHOCHTCS TOJIBKO K H3MEPEHHAM
MOCTOAHHOrO HANPSKEHUS, OTHONIEHH TOCTOSHHBIX HANPsDKEHUI, IOCTOSHHOTO
TOKa, 2-[IPOBOHOTO MIIH 4-TIPOBOHOTO H3MepeHUs conpoTusieHma. MIN= 0,02.
MAX=100. [3anomunaemcs 8 sHep203a6ucuMoll namamu].

<function>:NPLCycles? [MINimum|MAXimum]
3anparmuBaeT BpeMs HHTETPHPOBAHHU 1A BEIOPAHHOTO pona paboThL.

FREQuency:APERture {0.01(0.1|1|MINimum|MAXimum}
YcraHaenuBaeT aneptypy (Bpems HU3MEPEHUS) IUTl M3MepeHHi YacTOTH ( 110
yMmomaanro 0,1 ¢). Tpebyercs ycranoButsb 10 Mc (4 14 paspsana), 100 mc (mo
YMOJI™MaHmo, 514 paspanos) win 1 ¢ (6 V4 paspamos). MIN= 0,01 c. MAX=1 c.
[3anomunaemcs ¢ snepzo3asucumoil namamuj.

FREQuency:APERture? [MINimum|MAXimum]
3anpamuBaeT aneptypy (BpeMsA N3MEpEHHs) U H3MepeHHH JacTOTH.

PERiod:APERture {0.01]0.1)1|MINimum|MAXimum}
VcranasivBaer aneptypy (BpeMs H3MEPEHN) Uil M3MepeHHi neproa (1o
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Paznen 4 CrnpaBouHux Mo AUCTAHIMOHHBIM UHTEpdehicaM
Komananb! kondurypupoBanus usmepeHuii

yMomuanmo 0,1 c). Tpebyercs ycranosurs 10 Mc (4 V5 paspsna), 100 mc (1o
yMoidanuio 515 paspagos) wid 1 ¢ (614 paspsmos). MIN= 0,01 c. MAX=1 c.
[3anomunaemcs @ anep2o3agucuMon namamu].

PERiod:APERture? [MINimum|MAXimum]
3anpaliuBacT anepTypy L1 H3MEPEHUHA IIepHOAa.

[SENSe:]DETector: BANDwidth {3|20|200/MINimum|MAXimum}
VcTanaBuBaeT HAUMEHBIIYIO OXKMAAEMYI0 YaCTOTY BO BXOJHOM cuTHaie. B
3aBHCHMOCTH OT 3TOT0, MyJIETUMETP BbIOepeT (PUIIBTP MEIJICHHOTO ACHCTBIH,
CpeXHECKOPOCTHOM (IIBTp (10 yMOIYaHuIo) WK GwisTp ObicTporo Aeiicteus. MIN =
3 Tu, MAX =200 I'. [Banomunaemcs 8 snepzo3agucumots namamuyj.

[SENSe: ]DETector: BANDwidth? [MINimum|MAXimum]
3anpanmBaer TUI yCTaHOBIEHHOTO (puisTpa. Bosspamaer "3", "20" wim "200".

[SENSe: ]ZERO:AUTO {OFF|ONCE |ON}

Brumogaer (110 yMOTUAHMIO) WIX BBIKJEOUACT PEXXUM aBTOMATHIECKON Y CTAHOBKH
Hyns. Ecinu napamerp ycranobieH Ha OFF, HoBoe HynieBoe ITOKa3aHHe He
CHUMAeETCH, [10Ka MYJIbTUMETP B 04epeIHOH pa3 He IepelieT B COCTOSHHE
OKUIAHHA CUrHaIA 3aIycka, ecd - Ha ONCE, My IsTHMETp HeMeJIEHHO CHUMAeT
OIIHO HYJIEBOE TIOKa3aHue. [3anoMunaemcst 6 3Hep2o3aeUCUMOT NAMAMU].

[SENSe: ] ZERO:AUTO?
3ampamuBaeT COCTOSHME PEXXAMA aBTOMAaTHIECKOH YCTaHOBKY HyJLL. Bosppamaer
"0" (OFF unmun ONCE) unu "1" (ON).

INPut: IMPedance:AUTO {OFF|ON}

BrumrodaeT wiM BEIKITIOYAET PEXKUM aBTOMATHIeCKOH yCTaHOBKH BXOTHOTO
COMPOTHBIIEHN VT H3MepeHHit mocTosHHoro HanpsxeHws. Hpu AUTO OFF
(pexuM 10 YMOIYAHHIO) IJIS BCEX MPEIEOB BXOIHOE COTPOTHUBIICHHE
ycranapinuBaercs paBHeIM 10 MOwM. TIpa AUTO ON BX0ogHOE COTTPOTHUBIICHUE
ycTaHaBIMBaeTcs Ha 3HadeHue >10 I'Om ama npenenos 100 MB, 1 B 1 10 B.
[3anomunaemcs @ snepzozagucumoti namamuj.

INPut: IMPedance :AUTO?
3anpamuBacT COCTOAHHE PEKUMA aBTOMATHIECKON Y CTAHOBKM BXOJHOTO
conpotuBiienud. Bozspamaer «0» (OFF) mnu «1» (ON).

ROUTe: TERMinals?
3anpallluBacT, UCIIOIB3YIOTCA JIM BXOIHEIE THE31a IepeAHel Ty 3aJHel Tane .
Bosepamaer "FRON" (nepenssas nanens) uny "REAR" (3a1HA5 naHens);

123



Pazpgen 4 CrnpaBo4HUK [I0 MUCTaHLMOHHBIM MHTepdeiicam
Komanasl MaTeMaTHYeCKHX OTlepaLnii

KomaHp1 MaTeEMaTHIECKHX OIEpaItuit

Cm. maxoce "Mamemamuueckue onepayuu”, cmp. 63 6 pazoene 3.

MyJIBTHMETpP MOKET OTHOBPEMEHHO BHITONHATH ONHY U3 ISTH MATEMaTHYECKUX
onepamuit. Kaxxnas omepanys - 370 kKakoe-T0 MaTeMaTHueckoe AeHCTBHe Hax
[OKa3aHUeM WIH 3allOMHHaHKe NaHHBIX KaKOTO-TO psAfa lokasanuit. JanHas
MareMaTHIecKas olepaurs JeHCTBYET, 0K IIOIb30BaTellb He BRIKIFOYIII €€, He
HePEeXIIFOUIICS Ha ApyTo#t pox paboThl, He BHIKIIFOYIII TUTAHHE WITH He
OCYHICCTBHII IUCTAHITMOHHBIN cOpoc. MaTeMaTideckre omepaliy UCIIONb3YIOT
OJIVH WM HECKOJIBKO BHY TPEHHHX PETHCTPOB. B HEKOTOPHIX PEerHCTpax MOXKHO
TpeBapUTeNLHO YCTAHABIHBATE ONPEAeICHHEIE 3HAYCHNA. J[pyTHe PEerucTphl
TpeIHa3HAYEHE UL 3alIOMUHAHIS Pe3yJIbTaTOB MaTeEMAaTHIECKOH ONeparivH.

B tabiune nokazaHs! 0Ty CTUMBble KOMOMHAITMN MaTeMaTHIecKasi OIeparus/poz
paboTel. IIpy NOIBITKE BHIIOIHUTH MATEMAaTUIECKYIO ONEpalii0, KOMOMHALHA
KOTOpPO# € yCTaHOBJIEHHBIM pOIOM paboThl He pa3pelIeHa, Oneparis BEIKIOTAeTCS.
Ecim ycraHOBJIeHa Oy CTUMAs ¢ JaHHBIM POIOM paboThl MaTeMaTHYeckas Oneparys,
a 3aTeM H3MEHEHa Ha JPYTyI0, KOTopas HefloIly CTHMa, JUCTaHIMOHHEI HHTEp(eiic
BeIpaboTaer coobeHre 06 onmoke "Settings conflict” ("Kondumkt ycranoBok").
TIpexcoe uem GbIROTHUMb 3aNUCh 80 GHYMPEHHUE PE2UCMPbL HPU BLINOTHEHUN
VCMAHOBKY HYNe8020 3HAYEHUs. U npeodpazo8anuy pe3yibmamos usMeperus 6 Ob,
HYICHO CHAUQNA SKTIOYUMb COOMBEMCMBYIOUYI0 MAMEMAMUYECKYIO ONepayuio.

DCV ACV DCI ACI qa2w Q4W Freq Per Cont Diode Ratio

Null X X X X X X X X

Min-Max X X X X X X X X X
dB X X

dBm X X

Limit X X X X X X X X X

CALCulate:FUNCtion {NULL|DB|DBM|AVERage|LIMit}
YcraHaBiMBaeT MaTeMaTHISCKYIO onepaniio. OHOBPEMEHHO MOXHO BKIFOTHTD
TOJNILKO OIHY omepalio. [1o yMOIIaHMIO BIUIIOYAETCA OIEpaLysl yCTaHOBKH
HYJIEBOTO 3HadeHU. [3anomunaemcs 8 3Hep203asucuMot namMsamuyj.

CALCulate:FUNCtion?
3ampoc ycranoBiieHHOM MaTeM. onepaimi. O1BeTs: NULL, DB, DBM, AVER mwm LIM.

CALCulate:STATe {OFF|ON}
Bromodaer MM BBIKIIOYACT Y CTAHOBICHHYIO MATEMAaTHIECKY IO OTICPALUIO.
[3anomunaemcs 6 snepzozasucumoti namamu].
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Paznen 4 CrpapoYHUK MO DHMCTaHIMOHHBIM HHTepdeiicam
Komangbl MaTeMaTHYeCKHX ONEepAIIHIA

CALCulate: STATe?
3ampoc cocTosHNA MaTeMaTraeckoii onepanun. Oteersl "0" (OFF) mu "1" (ON).

CALCulate:AVERage :MINimum?

CunTeIBAET MEHHUMANBHOE 3HAYSHHE, HaliIeHHOe oTleparueii min-max. 3To
3HavYeHKE COpachIBAETCA IPH BIUIOYEHHH Min-max, IOCie BRIKIMIOYSHUS [THTAHUS
TIH JUCTaHIMOHHOTO cOpoca. [3anomunaemes 8 anep20o3asucuMon namsamuy.

CALCulate:AVERage :MAXimum?

CuuthiBacT MaKCUMAIbHOE 3HAUCHHe, HallIeHHOe onepaneil min-max. 3to
3Ha4YeHHe cOpackIBaeTCA MY BKITIOYSHIH Min-max, Mocie BRKIIOUSHUS TTHTaHHS
WM UCTAHIUOHHOTO cOpoca. [3anomunaemes @ snepzosasucumoti namamu].

CALCulate:AVERage:AVERage?

CunrhiBaeT cpenHee 3HAUECHUE, HaliIeHHOE onepaue min-max. 3To 3Ha9EHUE
cOpacrIBaeTcd IPY BKIIIOYESHHH ONlepalliyl Min-max, Mocie BEIKFOUSHI TATaHIA
WIHA TUCTAaHIHOHHOTO cOpoca. [3anomunaemcs 8 sHep203aBUCUMOTL NAMSIML].

CALCulate:AVERage: COUNt?

CYnThIB2ET KOJHIECTBO MTOKa3aHMit, CHATHIX MOCIe BKIFOYeHH min-max. 3To
3HaYeHHe COPacHIBAETCA MPH BKIIOYEHMH Min-max, Iocie BRIKIIOYeHAS TATaHMA
WM TACTaHIHOHHOTO cOpoca. [3anomunaemcs @ snepzo3asucumois namamu].

CALCulate:NULL:OFFSet {<value>|MINimum|MAXimum}

3amomuHaeT HyJepoe 3HaueHue B peructpe Null Register. I1epeo 3anucero ¢ smom
pezucmp mpebyemcs CHAYana G0 UMb OAHHYI0 MAMEMAMUYECKYIO ONEPAYUIO.
HyneBoe 3Ha9eHHE MOXET OBITH TFOOBIM IUCIIOM MeXay 0 1 £120 % o1 HaussICIIETO
nipenena Juis AanHoi onepary. MIN= - 120 % ot Haussiciuero npeaena, MAX= 120 % ot
HAUBEBICUIETO TIpe/eNa. [3anomMunaemcs @ 3Hep203asucumotl namamu].

CALCulate:NULL:OFFSet? [MINimum|MAXimum]
3anpalouBacT HyJeBOE 3HAYCHUE.

CALCulate:DB:REFerence {<value>|MINimum|MAXimum}
3amoMHHaeT OTHOCHTeIbHOE 3HadeHue B dB Relative Register. Ileped zanucwio 6
smom pezucmp mpebyemces CHaYana K0 YUMs OAHHYI0 MAMeMamuyeckyo
onepayuro. OTHOCUTEIIFHOE 3HAYCHHE MOXKET OBIT TEOObIM IHCIOM Mexny 0 1bm
U + 200 abm. MIN= - 200.0016M, MAX= 200.00 nbMm. [3anomunaemcsa ¢
SHep203asuUCUMOl namamu]

CALCulate:DB:REFerence? [MINimum|MAXimum]
3ampamuBaeT OTHOCUTEIbHOE 3HaUeHuE B Ib.
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Pasgen 4 CopaBOYHHK IO JUCTaHIMOHHBIM HHTepdeiicam
KomaHsl MaTeMaTHUECKHX ONepaLuii

CALCulate:DBM:REFerence {<value>|MINimum|MAXimum}
VcTaHaBIHBAET BETHIUHY 00pa3LioBoi Mephl 111 peoOpa3oBaHUd pe3yILTATOB
usMmepenus B 1bM. BapuanTs! o BeiGopa: 50, 75, 93, 110, 124, 125, 135, 150,
250, 300, 500, 600, 800, 900, 1000, 1200 unu 8000 Om. MIN = 50 Om. MAX =
8000 Om. [3anomunaemcs 8 sHepz03agucuMoli namamuyj.

CALCulate:DBM: REFerence? [MINimum|MAXimum]
3anpamuBaeT yCTaHOBICHHYIO BEIMYUHY 00pa31ioBoi Mephl CONIPOTHBIECHHS.

CALCulate:LIMit:LOWer {<value>|MINimum|MAXimum}
VcTaHaBIUBaET HIDKHUM Npeaen I KOHTPOJIA 10 AMana3ody 3HaueHud. MoxeT
OBITE MOOEIM 3HaueHHeM Mexk Iy 0 1 + 120 % oT HauBEICIIETO Ipenena A
ycraHoBIeHHOro pona pabotsl. MIN = - 120 % ot BamBsICcIIErO Npefena. MAX =
120 % OT HaUBHICIIIETO TpefieNa. [3anOMUHAEMCS 8 SHEP203aBUCUMOT namamu.

CALCulate:LIMit:LOWer? [MINimum|MAXimum]
3anpamuBacT 3HaYCHUE HIDKHETO Npeaeia.

CALCulate:LIMit:UPPer {<value>|MINimum |MAXimum}
VYcTanapnuBaeT BepXHUM Npeiell UL NPOBEPKH 110 AMana3oHy 3Hav1eHuid. MoxeT
OBITE JXOOBIM 3HaUeHHeM Mexkay 0 1 + 120 % oT HauBBICIIETO Ipeesa At
yCTaHOBRIEHHOTO pofa padotel. MIN = - 120 % oT HauBBICIIEro npenena. MAX = 120
% OT HAUBLICIIETO IpeieNia. [3anoMunaencs 6 SHep2o3asUCUMOtE namsmul.

CALCulate:LIMit:UPPer? [MINimum|MAXimum]
3anpamuBaeT 3HaY€HUE BEPXHETO NPEAENa.

DATA:FEED RDG_STORE, {"CALCulate"|""}

VcranaeauBaer, Oy IyT I IOKa3aHUA, CHATHIE IPH UCIIONB30BAHUH KOMaHJIbI
INITiate, 3a00MHHATHCS BO BHY TPEHHEH naMsTH (110 yMOIMaH o) win Het. [To
ymomgaHwo (DATA: FEED RDG_STORE, " CALC") NpH HCHOJHEHHH
koMauasl INITiate BO BHyTpPeHHEH AMATH 3alIOMHUHAETCA 10 512 noka3aHWid.
Komaunsr MEASure? u CONFigure aBTOMaTH9eCKH BeIOMparoT "CALC".
IIpu BeIUTFOYEHMH DIaMATH (DATA: FEED RDG_STORE, " ") noka3aHud,
CHATHIE KOMaHAoM INITiate, He 3anoMuHaroTca. IIpu onepaly min-max 3To
[O3BOJISAET OMPENENAThH CpeHee 3HaYeHUe OT NoKa3aHui 6e3 3alloMUHAHMS
KOHKPETHBIX [IOKa3aHui. IIpy MoIbITKe epeciaTs NOKasaHuA B 6y dep BEBOA,
HCIIOJIb3Y A KoMaHxy FETch?, 6yner BepaboTano coobmenue 06 ommoke.

DATA:FEED?
3anpoc COCTOAHMA IAMATH I XpaHeH s okazaHuit. OTBeThl: "CALC™ wim "™,
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Pazgen 4 CrpaBO9HUK 10 JUCTAHLIMOHHBIM HHTepelicam
3anyck

Cm. cmp. 154 onn
HAYUHAIOWUX
nonvsoeameneii SCPL

3amyck
Cm. maxorce "3anyck”, cmp. 71 8 pazoene 3.

CucreMa 3amycka MyJIFTEMETPA II03BOJISET (HOpMHUPOBATh CUTHANIEI 3aITyCKa TH60
BpY4YHYIO, TU60 aBTOMAaTHIECKH, CHUMATh HECKOJIBKO ITOKa3aHwii 10 OMHOMY
CUTHAJTy 3aITyCKa U BBOAUTD 33JICPXKKy ITepel CHATHEM KaKIOTO MOKa3aHHS.
OO6BIYHO MYJIBTUMETp CHAMAET OJHO [IOKa3aHUe IPH IOIydeHNH CHTHANA 3aIyCKa,
HO MOJHO 3aIIpOTrpaMMHPOBATh €T0 Ha CHATHE MHOXKECTBA NoKazaHui (1o 50000)
10 OHOMY CUTHAITy 3aIlyCKa.

JIMCTaHIIMOHHBIH 3aITy CK MyJIbTUMETpA ABIACTCA MHOTOCTY IIEHIaThIM IIPOLIECCOM,
ofecrieuynBaOmmUM TMOKOCTB 3aIly CKa.

» Bo-mepBbIX, MONB30BATEND JOJKEH CKOHPUTYPUPOBATh MY TETHMETP I
BBIIOJTHEHHA M3MEPEHHA, YCTAHOBUB poJ paGoThI, IPeIe, pa3pelIatoliylo
CIIOCOOHOCTH H T.I.

e 3aTeM NOJB30BaTENb JOJDKEH YCTAHOBUTH HCTOYHHK, OT KOTOPOTO MYJIBTHMETD
OyIeT IpHHAMATh CHTHAJ 3aITycka. B kauecTBe HCTOYHMKA 3aIly Cka MOTYT OBITh
HCTIOIb30BaHbL: TCTAaHIIMOHHBIH IIPOTpaMMHBIH CUrHAI 3amycka (1o
HHTepdeicHO ITHHE), aNMapaTHEIA CHIHA 3aITycka OT rHe3na Ext Trig win
BHY TPEHHMI HeMeIJIEHHAIH 3amy cK.

» 3areM IOIb30BaTENb HOKEH YOSIUThCS, YTO MyISTHMETP F'OTOB IPHHUMATh
CHTHAJ 3aITycka 0T yCTAHOBIEHHOTO HCTOYHHUKA (3T TOTOBHOCTD HA3BIBACTCS
COCTOSHMEM OXICUOAHUA CUSHANA 3aNYCKQA).

DYHKYUOHANbHAA CXemda CUCMeMbl 3aNYCKA NOKA3AHA Ha chedylowell cmpanuye.
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Pasmen 4 CrnpaBovHHK 110 JMCTAaHIMOHHBIM HHTEpdeiicam

3anyck

WHuuuupoBaHue 3anycka

MEASure?
READ?
INITiate

—

Cucrema 3anycka HP 34401A

UcTouHuk 3anycka

TRIGger:SOURce IMMediate
TRIGger:SOURce EXTernal
TRIGger:SOURce BUS
Front-panel “Single” key

3afepxKa 3anycka
TRIGger:DELay

CurHanu3aaTop
3amepa (*)

Idle CocTtosiHue
State npocToA
Wait-for-\ CoctosHue
Trigger oXxuaaHus
State CMrHana
3anycka
Delay 3anepxka

Measurement |3amep

Sample

Kon-80

Kon-80

3amepos = 1| curHanos

3anycka = 1
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Paznen 4 CrpaBoYHHK [0 AUCTaHIMOHHEIM HHTepdeiicam
3anyck

CocronHHe OKHIAHHS CACHAJIA 3anmycka

TTocne xonGUryprpoBaHus MyIETUMETpPA ¥ BEIOOPAa MCTOYHHUKA CUTHANA 33ITy CKa
TI0IB30BATENb AOKEH YCTAHOBUTE MYJIETUMETP B COCTOSHUE OXCUOAHUA CUSHANA
3anycrka. CUrHaIN 3amycka He Oy JeT IPUHAT 0 TeX II0p, II0Ka MyJIbTUMETD He
OyeT yCTaHOBJIEH B 3TO COCTOAHME. EclM CHUIHal 3ary cka IPUCY TCTBY €T, 1
MYJIBTIMETP HAXOIUTCA B COCTOAHHUH "OXKHMIAHUE CUTHANA 3aITycka', HaYHeTCA
TIOCNE0BaTENEHOCTE M3MEPUTENBHBIX ONepanui, i Oy Iy T CHUMAThCH IIOKA3aHUA.

Cocmosnue "oxcudanue cuznana 3anycka” - 3mo mepmuH, KOmopwiii
UCNONB3YEeMCsl 2NABHBIM 00Pa30M O OUCMAHYUOHHO20 ynpaesnenus. B pescume
ynpaeneHus ¢ nepeoHei naneru Mynbmumemp 6ce20a HAXOOUMcst 8 COCMOSHUU
"ooicudanue cuznana sanycka" u 6ydem npuHUMame CUZHARbL 3aNyCcKd 6 Nobotl
MOMEHM, eCU YHce He HaxOOUMCsL 8 Npoyecce 8bINONHEHUS USMEDPEHUA.

MosxHO IepeBeCTH MyIBTHMETP B COCTOAHHE "OKUAAHUA CUTHANA 3aITycka”,
HCHONHUB JH00YI0 U3 cNeayroIIX KoMaH 0T JUCTAHIIMOHHOTO HHTepdelica.

MEASure?
READ?
INITiate

Ilocne nocvinku komanOwl Mynemumempy nompebyemcs npubnuzumenvho 20 mc
(6pems ycmanoanenus) na nepexoo 6 cocmosnue "oxcudanue cuznana 3anycka”.
Jiobvle cuzHanvl 3anyckd, KOmopule GOHUKAIOM 8 MEUEHUe 3Mo20 peMenl
YCMAaHOGNEeHUA, UZHOPUDYIOMCSL.

129



Paznen 4 CnpaBodHHK ITO AUCTAaHIMOHHEIM HHTepdeiicam
Komanae! 3anycka

Kowmanps! 3amycka

Cm. maxarce "3anyck"”, cmp. 71 6 pazoene 3.

INITiate

ITepeBoaMT cricTeMy 3allyCKa M3 COCTOSHUS "IIPOcTos” B COCTOAHUE "0XKUAAHHE
CUTHaNa 3amycka”. M3sMepeHns HaYMHAr0TCs 1OCIe pueMa koMaHael INITiate
npu coOJIIOIcHUH 3aiaHHbIX YCIIOBHUI 3amycka. [TokazaHua IOMEMAIOTCA BO
BHYTPEHHIO aMATh MyJIbTHMeTpa (MOXKHO 3aIllOMHMTE [0 512 mokasaHuif).
TlokazaHus xpansmcs B HaMATH, [I0Ka [IOJIB30BATENb He cduraeT ux. i1 BRIGOpKH
TOKa3aHUil pekOMEeHIyeTCs UCIIONL30BaTh FETCh?

Hayunas ¢ Bepcuu 2.0 muxponpospammHoz0 obecheyeHus NoABWIAch HO8as
KOMaHOQ, no380NI0WAA CHUMAMb NOKA3AHUA NPU UCHOTLI0BAHUUY KOMAHObL
INITiate 6e3 ux 3anomunanus 80 eéHympenneil namamu. Ilpu ucnonvzosanuu
émMecme ¢ onepayueti min-max Ho8asA KOMAaHOa no3goisiem onpedeiums cpednee
3HAYeHUe OM CHAMBIX NOKA3AHUU, HE 3ANOMUHAA KAXHCOOe KOHKpEemHOoe
noxazanue.

DATA:FEED RDG STORE, ™" He 3anoMuHamv ROKQ3aHUA
DATA:FEED RDG_STORE, "CALCulate" 3anomunams nOKA3aHus
(no ymonuanuio).

Bonee noopobnas ungopmayus o xomanoe DATA : FEED - na cmpanuye 126.

READ?

IlepeBoaMT cuCTEMY 3aIlycka M3 COCTOSHMS "TIPOCTOA" B COCTOAHME "OKUOaHNe
CHTHaNA 3amycka". MsMepenns HaquHaroTcs rnocie npuemMa koMauasl READ? pu
co0JIoAeHNM 3a/laHHBIX YCIOBHH 3amycka. [Iokazanys HeMeIIeHHO TIepechUIaloTCs
B 6ydep BrIBOZA.

TRIGger: SOURce {BUS|IMMediate|EXTernal}

VcTaHaBnuBaeT MCTOYHAK CUTHANA 3alycka: IPOrpaMMHEIi 3aITycK (110 MIHHE),
BHYTpPEHHH HeMeIeHHBI 3amy cK (110 YMOIMaHHIO) WIX alnapaTHbL 3aIyck oT
raesfa Ext Trig (BHeIIHui 3allyck) Ha 3aAHeH Manenu. [3anomunaemes 6
HEP203aGUCUMOT RAMAMU].

TRIGger: SOURce?
3anpoc yCcTaHOBIEHHOTO HCTOYHMKA 3amycka. Oteersl: "BUS" (1o mune), "IMM"
(uemexnennsiit) win "EXT" (BHemHmIL).
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Pa3zgen 4 CropaBOYHHK ITO JUCTaHIIMOHHEIM HHTepdeiicam
KomManasl 3anycka

TRIGger:DELay {<seconds>|MINimum|MAXimum}

Bomut 3aepxKKy Mex Iy CUTHAJIOM 3aIlyCKa M KBKABIM CIEAYIOIIAM 33 HUM
3amepoM. Ecnu 3amepxKa 3allycka He 3a1aHa, MyJIbTUMETp CaM aBTOMATHIECKI
ycraHaBHT ee. MoxeT ObiTh ycTaHaBneHa oT 0 1o 3600 cexynn. MIN = 0 cekyHn,
MAX = 3600 cexyHn. [3anomunaemcs 6 3uep203agucumon hamamuj.

TRIGger:DELay? [MINimum|MAXimum]
3anpoc 3HaYEHU 3aJePKKH 3aIyCcKa.

TRIGger:DELay:AUTO {OFF|ON}

BrIkOYaeT MK BKIIOYAET PEXXAM aBTOMATHIECKOM 3aep KU 3anycka. Benmnauna
3aJIep’KKH Y CTaHABIMBAETCA B 3aBHCUMOCTH OT poja paboTsl, Ipeena, BpeMeH!
HWHTETPAPOBAHUS U Y CTAHOBJIIEHHOTO (pHIIbTPA. Y CTAHOBKA KOHKPETHOM BETTMIHHBI
3aIeP’KKH 3aIyCKa aBTOMATHIECKH BHIKJIIOYAET PEXXUM aBTOMAaTHIECKOM 3a0epKKHI
3anycka.- [3anomunaemcs 6 3Hep2o3asucumon namamuy..

TRIGger:DELay: AUTO?
3anpoc 06 yCTaHOBKE pexXHMa aBTOMaTHIECKOHN 3aIepiKKH 3alTy cka. Bo3MoxHbIE
otBeThr: "0" (OFF - BBIKJL.) smu "1" (ON - BKJL).

SAMPle:COUNt {<value>|MINimum|MAXimum}

VcTaHaBIHBaeT KOJMMYECTBO I0Ka3aHMi (3aMEepOB) Ha OAMH CHIHAJ 3aIlycKa.
MoxHo ycraHoBUTE OT 1 10 50000 nmoka3anuit 3a oquH curaani 3amycka. MIN = 1,
MAX = 50000. [3anomunaemcs @ 3nepzo3asucumoti namsmu].

SAMPle: COUNt? [MINimum|MAXimum]
3anpamuBacT KOJIHYECTBO 3aMEPOB HA OAMH CHTHAN 3aITyCKa.

TRIGger: COUNt {<valye>|MINimum|MAXimum|INFinite}
VcTaHaBrHBaeT KOJMMYECTBO CUTHANIOB 3aIly CKa,KOTOPOE TPAMET MYILTHMETDP IO
BO3Bpara B cocTogHue "nokos". MoxHo ycranosuts oT 1 po 50000 curnanos
sanycka. [Tapamerp INFinite yCTaHOBHUT MyJBTHMETP HAa HENPEPLIBHBIN PUEM
CUTHAJIOB 3aITycKa (B 3TOM CIIyJae I [TepeBOAa MYy JIbTAMETPA B COCTOSTHIE
"mokoa" HeoOXOOMMO TIepeiaTh KOMaHy "O9HCTUTH ycTporcTBo"). KonmaectBo
CUTHAJIOB 3aITyCKa He IIPHHAMAETCS] BO BHUMAHKE IIPH yIpaBJIeHHUH C TIepeaHe
nma"enn. MIN = 1. MAX = 50000. [3anomunaemcs 6 snepzo3asucumoi namamu].

TRIGger:COUNt? [MINimum|MAXimum]
3ampoc 0 KOJIMYecTBE CUTHAJIOB 3allycka. I1pH 3anaHui 6ecKOHEUHOro YHCa
CUTHAJIOB 3aITyCKa, Ha 3Ty KOMaHAay Oyner noxy4eH oteet: "9.90000000E + 37
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Paspmen 4 CrnpaBo4HUK 10 TUCTaHIIMOHHBIM HHTepdeiicam
CHcTeMHBIE KOMAaHABI

CucreMHBIE KOMaHIEL

Cwm. maxorce "Cucmemnvie onepayuu’ , cmp. 84 ¢ pazdene 3.

FETCh?

ITepecrinaer nokaszaHus, 3alIOMHEHHBIE BO BHY TPEHHEH IaMATH MyJIbTUMETpa 110
koMaHge INITiate, B Oydep BbIBOIA MYJIFTHMETPA, OTKY A ¥X MOKHO CUHUTATH
B KOHTPOJLIEDP IIUHEL.

READ?

[TepeBOoAUMT cHCTEMY 3allyCKa M3 COCTOSHES "MPOCTOA" B COCTOSIHUE "OXKUIAHWE
3amycka". MaMepeHus HauuHAIOTCA IIocie NpueMa koManasl READ? npu
COOJIIOIEHHH 3aTaHHBIX YCIIOBHH 3arty cka. [TokasaHys1 HeMeIIeHHO IepeJaloTCs B
Oy dep BEIBONA.

DISPlay {OFF|ON}
BHIKITFO9aeT WK BKIIOYaeT HHIMKATOP HepenHe manenn. [3anomunaemes 6
SHep203a8UCUMOY NAMIMU].

DISPlay?
3ampamuBaeT yCcTaHOBKY MHIMKATOPA IEPeHel TAaHEIH Ha TEKY Wil MOMEHT.
BosMoxasie ore-ThL: "0" (OFF - BBIKJL.) i "1" (ON - BKJL).

DISPlay: TEXT <quoted string>

BuIBOAMT COOOILIEHNE HA HHAUKATOD NiepeHel naHe . MyJIbTHMETP B COCTOSHUMI
BHIBECTH Ha MHAHKATOP JO 12 CHMBOJIOB B OXHOM COOOIIEHUH, JIFOOBIE CUMBOJEL
CBEPX 3TOTO KOJMYECTBA OTCEKAIOTCA. [3anomunaemcs 8 3Hep203a8UCUMOT
namsmuj.

DISPlay:TEXT?
3ar[p0c COOGH.IGHI/IH, IIOCJIAHHOI'O Ha NCPEIHIOK ITAHENb. BoaBpamaeT CTPOKY B
KaBBIIKaX.

DISPlay:TEXT:CLEar
QuuIiiaeT HHAKMKATOP HepeaHeil HaHeI! OT BEIBEIEHHOI0 Ha HEro COOOIMEeHHS.

SYSTem:BEEPer
HeMeaneHHo BHITaeT OJHOKPATHBIN 3BY KOBOH CUTHAIL.

SYSTem:BEEPer:STATe {OFF|ON}
BEIXTIOUAET WM BKITIOYAET 3ByKOBOH CHIHAIM3aTOp IepenHeil aHemy.
[Banomunaemcs ¢ sHepzone3asucumon namamuyj.
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Pasnen 4 CnpaBouHMK II0 AUCTAHIIMOHHBIM HHTepdeiicam
CucreMHBIe KOMaH/bI

IIpy BHIKIFOYEHHH 3ByKOBOTI'O CHIHAJIM3aTOpa MyJILTHMETp IIpeKpaliaeT BHOaBaTh
3BYKOBbIE CHIHAJIBI B CIEAYIOMUX CIIyJanx:

1) mpu o6Hapy kXeHHH HOBOTO MUHHUMYMa/MaKCHUMyMa BO BpeMs ollepaluy min -
max;

2) mpu 3axBaTe cTabMIBHOIO MOKa3aHUS B peXKUMe Y AeP>KHUBaHUS TOKa3aHUI Ha
HHIUKATOPE;

3) mpu HpeBBIIEHHH JTOO0ro U3 MPenesioB B POLECCE BHIMOTHEHUA KOHTPOJIA 110
JUana3oHy 3HauyeHuH;

4) npu W3MepeHuH NPAMOCMEIEHHOr0 110/ B peXXuMe HCIHITAHWSI JHOTOB.

SYSTem: BEEPer: STATe?

3anpoc coCTOSHUS 3BYKOBOTO CHTHAIM3aTOpa HepeHell maHe . BosMoxHbe
oTBeTsL: "0" (OFF - BBIKJL) mim *1" (ON - BKJL).

SYSTem:ERRor?

3anpoc ogepenyt ommMOOK My IbTUMETPA. B 3TOH ouepeny MoXKeT OBITH 3a[IOMHEHO
10 20 cooGmeHuit 06 ormmOkax. ITH cOOOIMEHHI MOTYT BHIOUPAaThCS U3 O4epey B
B cooTBeTCTBHH aropuTMoM FIFO (nepBBIM BBEIEHO - IEPBLIM BHIBEIEHO).
Kaxgas crpoka coobiienns o6 onmoke MOXeT conepkath 10 80 CHMBOJIOB.

SYSTem:VERSion?
3anpoc 06 yCTaHOBIEHHOM B MyJIbTUMETpE Bepchu s3bika SCPL

DATA:POINts?
3anpoc O KOJIMIECTBE 3alIOMHCHHBIX BO BH}’TpCHHCfI MaMATH TOKa3aHUM.

*RST
C6pac1>IBaeT MYJBTHMETP B COCTOAHUE, yCTaHABIMUBACMOEC NOCIIC BKIFOYECHUS
nUuTaHuA.

*TST?
BeImonsseT MONMHYyI0 CaMONIpOBEPKY MyJIbTHMETpa. Bosspamaet "0" - eciu
caMoIpoBepKa Npoluia yclemHo Wik "1",ecM caMopoBepKa He npola.

*IDN?
CuuThIBacT HICHTHPUKANHOHHYIO CTPOKY MyJIbTHMETpa (MONIB30BaTeNs 0613aH
YCTaHOBHUTH CTPOKOBYIO MEpEMEHHYIO [10 MEHbIIEH Mepe Ha 35 CHMBOJIOB):
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Paspen 4 CnpaBoYHMK IO TUCTaHIMIOHHEIM HATEpdeiicam
Monenn coctossnuit SCPI

Monens coctosuuii SCPI

Bo Bcex npubopax, pabotatomux ¢ SCPI, perucTphbl COCTOSHHSA peaTn30BaHbl
onvHakoBo. CHCTeMa COCTOSHHMI PerHCTpUpyeT pasiudHble COCTOSHMA nMpubopa B
Tpex IPyNIax PerucTpoB: perucTpe 6aiita COCTOSHMSA, pETHCTPE CTAHAAPTHOTO
COOBITHS H PETHCTPE IPOBEPAEMBIX TaHHBIX. Peructp 6aifta cocToIHUA
PETHUCTPHPYET BLICOKOYPOBHEBYIO CYMMapHyI0 HHPOPMAIHIO, O KOTOPOM
€000IIaeTcs B OCTAIBLHBIX IPyIax peructpos. CucreMa coctosuuid SCPI
IPOIWLTIOCTPHUPOBAHA CXeMO Ha CIeMyIOoIIeii CTpaHHIe.

Pazoen 6 "IIpuxnaousie npozpammul” codepacum npumep npozpammesl,
noxasvleaiowell, Kax Ucnonb308ams pecucmpul cocmoanus. K smoi npozpamme
peKoMeHOyemcs obpamumbca nocie npOYmenust ciedyioujezo noopasdenda.

Ha3nauenue perncrpa coObITHA

PerucTps cTaHAaPTHOTO COOBITIN U MPOBEPIEMBIX JaHHEIX HMEIOT B CBOEM
COCTaBe pecucmpul cobvimuii. PerucTp COOBITHA - 3TO PETHCTP TOMBKO UTA
CUHTHIBaHUA, KOTOPHIH cooOmaeT 06 oNpeae/IeHHbIX COCTOSHIAX B MY JIbTUMETPE.
Paspsnbl peructpoB coOBITHS 3auenkusaromcs. Beskuit pas-nocie yCcTaHOBKH
paspsna cOOBITHA MOCIeTyIOMHE H3MEHEHHS! COCTOSHUSA UTHOPHPYIOTCA. Pa3psams
B PETHCTpe COOBITH aBTOMATHIECKH OUHIIAOTCA TIPH 3alIpoce K 3TOMY PETHCTPY
(*ESR? wu STAT: QUES: EVEN?) mwim koMaHmol *CLS. Pa3pans! B
perucTpax coOBITHS He OYMMAOTCA koMaHAaMH cOpoca (FRST?) unu oumcrku
ycrpoiicTBa. B 0TBET Ha 3aIpoC K PeTHCTPY COOBITHA BBLIAETCS AECATUIHOE
3HaUYEHHEe, COOTBETCTBYIONIEE ABOMYHO-B3BEICHHOM CyMMe BCEX YCTAHOBJICHHBIX B
PETUCTpe pa3psioB.

Ha3znauenune perncrpa paspemeHnust

Pezucmp paspewenus onpenenseT, Kakue pa3psabl B COOTBETCTBYIONIEM PETHCTPe
cobObITra 00bemuEsEoTCA 1o N mns popMHUpOBaHUA OTHOTO CyMMapHOTO
paspsna. PerucTps pa3spenieHus JOCTYIHBI KaK IS CUMTBIBAHMA, TaK M Ui
3aIHCH. 3allpoC K PETUCTPY pa3pelleHus He npusooum K €To OUACTKe. Peructpsl
pa3speleHys He OYHINAIOTCS M KOMaHAOH *CLS, 0MHaKo IOCIEAHAT OUnIIacT
pa3psAAB PETUCTPOB COOLITHA. PerucTp paspemenns MpoBePAEMbIX JaHHBIX
ouumaeTcd koMaHaol STATus : PRESet . JIng BKIIOUEHHS pa3pAf0B B PETHCTPE
paspemeHus ciemyeT 3alicaTh AeCATHIHOE 3HaYEHHEe, KOTOPOE COOTBETCTBY €T
JBOMYHO-B3BEIIEHHON CYMMe 3THX Pa3pAIOB.
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Paznen 4 CHpaBOYHUK IO JHCTAHIUOHHBIM HHTepdeiicam
Mopenn cocrosnnii SCPI

Cucrema cocrosguuit SCPI

MpoBepsieMbie AaHHbIe

Peaucmp cobbimus Peaucmp

paspelieHus

0 | Meperpyska no Hanp.

1

Meperpyaka no Toky

He ucnonbayetcs

He ncnonbayetca

He ucnonbayercs

He ucnonsayetca

He ucnonsayetca

He ucnonssyetca

He ucnonbayercs

g |Neperpyska no conp.

He ucnoneayetca

11 [Hapyw. HM npu KA3"
12 |Hapyw. Bl npn KA3*

He ucnonbayeTcs

He ucnonbayeTcst

15 |He ucnonsayercs

0

g bk WN

STAT:QUES:EVEN?

Pezsucmp cobbimusi Pesucmp

STAT:QUES:ENAB <value>
STAT:QUES:ENAB?
* HapyweHnye HwkHero/BepxHero npeaena npu

KOHTpone no AnanasoHy aHadenui (KO3)

Cmandapmmuoe cobbimue

paspeleHus

Onepauus aasepll.

He ucnonsayetca

Ownbka sanpoca

Owmubka yctpoiicTea

Owubka ucnonHeHus

Ownbka koMaHas!

He ucnansayetca

MuTaHve Bknio4eHO

*ESR?

*ESE <value>

*ESE?

lanMll

0

Beca gBoMYHLIX pa3psanoB

20

1

2

W

@ o
il

[NSJ S VI VI \ VI AV )

]

9

=)

1

o I NI (VI
I

2

iy
o]

13
14

15

2
2
2
2
2
2
2
2

256
512
1024
2048
4096
8192
16384
32768

BalT cocTosHuA
CymmapHbitl peaticmp  Peesucmp pa3peuweHust

He ncnonsayetcn

He ucnonbayetcs

He ucnonbayercs

MposepsieM. AaHHbie

[aHHbte A0CTYNHSI

; §§ lanMll

(o220 [ 62 I &= (VM)

CraHpapTH. cobuiTyue

7

Banpoc Ha obcnyx.

He ncnonsayetcs

Serial Poll (SPOLL)
*STB?

*SRE <value>

*SRE?

lanMll

Bydep BbiBOAA
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Pasgen 4 CripaBO4HUK IO JUCTaHIUMOHHEIM HHTepdeiicam
Moaens cocroauuii SCPI

BaiiT cocTostHus

Cymmapnwiii pecucmp 6aiita COCTOAHAA COOOIIAET O COCTOSHHAX B APYTHX
perucrpax cocrognus. O 3anpaliBaeMbIX JaHHBIX, OXXKHAaoMUX B Oy depe BrBOIA
MYJIbTHMETpPa, HEMEUIEHHO coobInaeTcs depes paspsy "IaHHEE XOCTY ITHBI"
(paspsan 4). Paspsas! cyMMapHOTo peTHCTpa He 3auenkusaiomes, OUuCTKa
perucTpa coOBITHSA IPUBOIUT K OIUCTKE COOTBETCTBYIOMMUX PaspsAmoB CYMMapHOTO
perucrpa 6aiita cocrossusa. CUNTHIBAHHE BceX COOOMEHM u3 Oydepa BIBOJA,
BKJIIOYAs JFOObIE 0XKUNAOIIHE 3AIIPOChI, OIHCTHUT Pas3pAX "NaHHEE TOCTYIIHE"

HasHaueHue paspaaoB peructpa 6aMrta COCTOAHUA

HOecaTuyun. ‘
Paspsan, 3HauyeHue HasnaueHue
0 He ucnonbayeTtcsa 1 Bcerpa ycraHoBneH Ha 0
1 He ucnonbayeTcs 2 Bcerpa ycraHoBneH Ha 0
2 He ucnonbayetca 4 Bcerpa ycraHoBneH Ha 0
3 MposepseMble 8 B pervctpe npoBepseMbiX JaHHbLIX YCTAHOBMEHb!
AaHHble OAIVH UMW HECKOMBLKO paspsaaos (B perucTpe
paspelueHuna pa3paabl AOSDKHEI BbITh "BKNIOHEHDL!'")
4 NaHHble AOCTYMHLI 16 B 6ydepe BbIBOAA MYNLTUMETPA AAHHLIE JOCTYMHbI
5 CranpapTtHoe 32 B perucTpe craHaapTHOro cobbiTUS YCTAHOBREHI
cobbiTne OAVH VN HECKONBLKO pa3pAnos (B permcrpe
paspelueHns paspaab! AOKHEI ObiTk "BKMOHYEHBI")
6 3anpoc Ha 64 MynbTuMeTp 3anpawumeaet o6cnyxvuBaHve
obcnyxusaHue {nocneposarenbHblit onpoc)
7 He ncnonbsyeTca 128 Bcerpa ycraHoBneH Ha 0

Cymmapnwiil pezucmp 6aiiTa COCTOAHI OUMINACTCS B CIEAYIOMUX CIydasX:

o Tlosp30BaTenb UCTIONHWI KOMaHTy *CLS (cOpoc cOCTOSHNA).

¢ OOpanieHye K perucTpaM CTaHIApPTHOTO COOBITHS ¥ NPOBEpAEMBIX JaHHBIX
OYHCTHT TOJIBKO COOTBETCTRBYIOIIHE pa3papl CYMMapHOTO pericTpa.

Pezucmp pazpewenus 6aiita cocTosHUS (3aMpoc Ha 00CITy )XKHBaHUE) OIHINACTCA, B

CIEIYIOMUX CITydasx:

o Tlonp30BaTeNh BKIIOYMIT MUTAHKE, HO MPEABAPUTENLHO CKOH(UTy prpoBan

MyJIbTHMETP KOMaHIoH *PSC 1.

o Tlonp3oBaTens UCTIONHII KOMaHAy *SRE O.

Eciiu MyJbTAMETD IpeaBapuUTeIbHO CKOHGUIypHpoBaH KoMaHaold *PSC 0, To
NpK BKJIFOYEHNM THTAHUS PETHCTP pa3pemenus 6aiiTa COCTOAHIA He oyuuaemcs.
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Pasznen 4 CrpaBodHMK IO AUCTAHIIMOHHBIM HHTEpdeticam
Mogens coctoanuii SCPI

Henoan3oBanne 3anpoca Ha obciysxkuBande (SRQ) n
nocJIeA0BaTeJLHOro onpoca (Serial POLL).

HeobxommmMo ckoHGUIrypHUpoBaTh KOHTPOJUIEP MIMHKI TaK, YTOOBI OH pearupoBal
Ha IpepbIBaHUe 3allpoca Ha obcmyxuBanue (SRQ), mpexycMoTpeHHOTO
cranaaptoM IEEE-488. [l Bei60pa KOHKPETHBIX Pa3paloB CyMMapHOro periucTpa
KOTOPBIE YCTaHOBAT HI3KOYpOBHeBbIH curHan SRQ crangapra IEEE-488,
pEeKOMeHyeTcs UCIIONB30BaTh PErUCTp paspemeHus Oaiita cocrosHus. Ecim
paspan 6 ("3ampoc Ha o6cimysxuBaHue") OaiiTa COCTOAHMA yCTaHOBJIEH, COODIIeH e
o npepbiBaHIM SRQ aBTOMAaTHYECKH ITepeaaeTca B KOHTPOIUIEp IIUHBL. 3aTeM
KOHTPOJUIEP IMHBEI MOKET ONIPOCHTH IIOAKIIIOYEHHBIE K IAHE IIPUOOpPEL, 9TOOHI
OIIPE/IENIUTH, KAKOH U3 HUX 3allpOCHII 00CITY )KHBAaHHE (TOT Y KOTOPOIO YCTaHOBIICH
paspan 6 B Oaiite cocToAHMA). Paspsan 3ampoca Ha 00CITy )XHUBaHMe MOXeT OBITh
OYMIIEH TOJBKO ITyTEM CUUTHIBAHMA OaliTa COCTOSHUS IIPH NIOCTIEA0BATEIEHOM
ompoce B cOOTBeTCTBAH cO cTanxaproM IEEE-488, iy mocpeacTBoM CUUTEIBAHHS
perucTpa coOBITHS, Yeid pa3psl B CyMMapHOM PETUCTpe BBI3BaJ 3alpoc Ha

o0CIy> XUBaHHe.

Jss1 cUMTHIBAHUSA CYyMMApHOTO perucTpa 6aifta cocTosSHUSA cienyeT nepeaars
coo0ImeHue mocieoBaTenbHoTo onpoca cranaapra IEEE-488. B orser Ha 310

Oy IleT NONyYeHO ASCATUIHOE YHCIIO, PABHOE JIBOMYHO-B3BEINEHHON CyMMe
pa3pAAoB, YCTaHOBIEHHBIX B CyMMapHOM peructpe. [locnemnoBareasHEIH ompoc
ABTOMATUYECKU OUUCTUT Paspap "3anpoc Ha obcnyxupanue” B CyMMapHOM
peructpe 6aiita cocrosans. Ha cocTosHMe OCTAIBHBIX pa3pAf0B 3TH OIEepaIii
HHMKAKOT0 BIIFSTHUA He OKaXXyT. BrIOTHEHHE TIOCNEA0BaTeISHOIO OIIPOca HUKOHM
00pa3oM He HOBNUET TAKKE M HA IPOM3BOAUTENBHOCTE TPHOOPOB.

BHuMaHue Cmanoapm IEEE-488 ne obecnevugaem YcmaHOBNeHUA CUHXPOHUSAYUU MENCOY
NpOSpAMMOTl KOHMPONIEPA WLUHBL, NPUMEHAEMOT NONb308amenem, u
usMepumensusim npubopom. Umobul zapanmuposams 3a8epuieHue UCNONHeHUs
KOMAHO, nepedanHvix npubopy pauee, pexoMeHOYemcs: UCHONb308ams KOMAHOY
*OPC?. Hcnonnenue nocned08amensHo0 ONpOCca 00 3a8epuleHs UCROTHEHUS
*RST, *CLS unu opyzux KoMano Modicem @b136amy cOObUieHUA 0 panee
YCMAHOBUBWUXCSL YCNIOBUSX.
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Pasmen 4 CrnpaBOYHUK MO JUCTaHIMOHHBIM HHTepdeiicam
Moaensb coctosinmii SCPI

Hcnoab3zopanne *STB? nis cyHTHIBAHAA 0aHTA COCTOSIHHAS

Komanpa *STB? (3ampoc OaifTa cOCTOAHMA) HOX0Ka Ha OCIe0BaTeIBHBIN
OIIPOC, 33 MCKIIIOUEHHEM TOTO, UTO OHA 00pabaTriBaeTca Kak mobas apyras
npubopHasa komanaa. Komanaa *STB? JaeT TakoH e pe3yJibTar, 3a
HCKJIFOUEHHEM TOTO, uTo paspan 6 ("3anpoc Ha obciyxuBanue") He ouuwaemcs
KaK IIpU [oclieIoBaTeN-HOM onpoce. Komanna *STB? He oOpabatbiBaeTcs
aBTOMaTHUYeCKH annaparHoif yacTeio uHTepdeiica muusl IEEE-488, ona 6y met
HCIIOJIHEHA monbKo NocTe 3aBEPIIeHH] HCIIOTHEeH M NpeAbITy IUX koMana. Onpoc
HEBO3MOXKHO BBIIIOJIHMTE C MCNIOJIb30BAaHKUEM KOMaH bl * STB?. [Ipu ucnonHeHHH
KoMaHIBl *STB? cyMMapHSBIil perdctp OaiiTa COCTOSHUSAHE He OUUINAeTCs.

ITpepuiBanne KOHTPOJLIEPA IIHHBI ¢ HEMOab30BaHHEM SRQ
« Tlocnars cooblienue 06 OUYUCTKE YCTPOICTRA.

e OuHCTHTH PerHCTPhI cOOLITHI KOMaH/oM *CLS (clear status - c6poc
COCTOAHMS).

+ BIFOYHTH PErHCTPHI pa3peleHns (Mack) I PerucTpa CTaHIapTHOTO
COOBITHA KOMaHoi *ESE M JyIs perucTpa Gaiira COCTOAHMSA KOMAaHIOH
*SRE.

o Ilocnarhs *OPC? (3ampoc 3aBepIIeHHUs ONepalui) ¥ HOJMyIUTh PE3YIILTAT LI
obecreueHrs CHHXPOHU3ALIMH.

e PaspemnTs NpepbIiBaHHe KOHTpOJUIepa MUHLI Mo curHary SRQ ctanpapra
IEEE-488 (3ampoc Ha o6CITy )XKHBaHHE).

Omnpenesienne 0KOHIAHAS NOCJIEIOBATEIHLHOCTH KOMAHN
e Ilocnats coobiuenue 06 ouUcTKe ycTpokicTBa, 4ToOB 0uucTUTE Oy hepa BEIBOAA.
o OYUCTHTH PETHCTPHI COOBITHA KOMaHAOH *CLS (cOpoc cocTOSHHA).

o Pazpewmruts pa3pan "Onepaiys 3apepiieHa’ B perucTpe CTaHIapTHOTO COOBITHA,
MCIIOJNIb3y s KOMaHay *ESE 1.

e IlocnaTe *OPC? (3ampoc 3aBepllieHHs ONlepalliy) U Oy IUTh PE3YNbTAT M
obecniedends] CHHXPOHU3AINH.

 Ilocnarh 3anporpaMMHPOBaHHY 0 KOMAHAHYIO CTPOKY, IOMECTHB B KOHIE 3TOM
CTPOKH KOMAaHAY *OPC (KOMaHJIa 3aBepIIeHHs] ONEePALINH).

o JIns npoBepkH ycTaHOBKY paspsaza 5 ("CranmapTHoe coObITHE") B CyMMapHOM
perucTpe GaliTa COCTOSHMS ClIeTyeT UCTIONL30BATh NOC/IE0OBATENbHBIH OMpOC.
MOo>XHO TakKe CKOHQUTYpHUpOBaTh MYJIETUMETP M1 GOpMHUPOBaHHs
npepeBanys SRQ (3anpoc Ha o6cnyXHBaHUe), TOCNAB KOMaHIy *SRE 32
(peructp paspemenus 6aliTa coCTOAHUS, Pa3pal 5).
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Paznen 4 CnpaBouHHK IO AUCTAHIMOHHBIM HHTepdeiicaMm
Moaens cocrosinnii SCPI

Hcnonn3oBanne pa3psiga "nannbie qocrynnsi’” (MAV)

MoxxHo ucrions30Bath paspsan 4 ("HaHusie mocTymHsI"), 9TO0H! OMpPEIE/HTh, KOraa
JaHHBIe CTAaHyT HOCTYIHbI Ui CYUTHIBAHMA B KOHTPOIUIEP MIVHEL. My IsTHMETD
yCTaHABIMBACT paspsx 4 MpH MOSBICHHUH 3aITyCKa ISl CHATHSA IIepBOTo IIOKa3aHus
(nampmMep, TRIGger: SOURce: IMMediate). BrocneacTBUM MyJIETHMETD
OYHINAET Paspsi 4 TOIBKO IIOCE CHUTHIBAHMA 8cex coobmenuit u3 6y depa BEBONA.

Pazpsan cymmapHoOro peructpa "naHHble JocTyHe!" (MA V) MOXKET TOJIBKO YKa3aTh,
KOrza CTaHeT NOCTYIHBIM #epeoe TOKasaHue, CIeAYIoIee IociIe KoMasabl READ? .
OT0 MOXKeET ObITh TOJIE3HO, €CIIH IIOJIB30BaTeNb He 3HACT, KOTZa Ipom3oiineT cobbITHe
3arycka, HarpuMep, 110 Ixee BUS Wi BHEIMHEro EXTernal.

IIpu ucnome3oBaHuy koMaHAsl INITiate ¢ nocnenyromei komanaoit FETCh?
pazpsa 4 ycTaHABIIMBACTCA TOMBKO TIOCIIE 3aBEPIIEHIS gcex 3a/IaHHbIX MBMEPEHUI.
ITpu ucnionsenvy koMaHapl INIT1iate Bee MMOKA3aHUA NOMEIIAIOTC BO
BHYTPEHHIOIO MaMATh MyNETHMETpA. McrionHenye koMansl FETCh? NpUBOIUT K
TiepechUIKe MT0Ka3aHul (3aIIOMHEHHBIX BO BHY TPEHHEH ITaMATH KOMaHAoH
INITiate)B 6ydep BeBOIa MyIbTIMETpa. VIMEHHO IO 3TO# npuauHe paspsg MAV
MOXKET OBITH YCTAHOBIIEH TOJBKO TTOCIIE 3aBepIICHUs BCeX H3MEpPEHUIA.

Hcnonsvzopanne *OPC (komManabl 3aBepIIeHNsI ONIEPANNN) IS
CHTHAJIH3AIAH O TOM, YT0 JaHHbIe HaxoAsATcs B 6ydepe BoIBOAa

OO6BIMHO B KaUeCTBE CUTHANIA 0 3aBEPIICHUH HCIIONHEHMA MTOCIe0BAaTEILHOCTH
KOMaHI TyHIIe BCETO HCTIOMb30BaTh paspan 0 ("Onepanys 3apepIieHa”) peructpa
CTaHZAPTHOTO COOBITHA. DTOT pa3pAl YCTaHABIMBACTCA B PETHUCTpe MOCIe
ucrionueHus komansl *OPC. Eciu nosb3oBaTens nepenaeT komanxy *OPC nocne
KOMaH[IBL, KOTopas 3arpy»aeT Kakoe-1o cooOmmeHue B 6ydep BhIBOAA My IETAMETPA
(310 MOTYT OBITh IaHHBIE TTIOKA3aHMI HJTH 3aTIPOCOB), OH MOKET HCIIONB30BATh
pazpan "Omnepaliyd 3aBeplIcHa" U1 OIpeieJICHHI MOMEHTA IOCTYTHOCTH
YIIOMSHYTOTr0 coobmeHus. OqHako IpH BEIPabOTKe CIMMKOM GONBIIOro YHCIa
cOOOLIEHHiA, kOora Mocie KaXI0T0 H3 HUX I0CIeA0BaTeNIbHO HCIOIHACTCS
komadnaa *OPC, 6y dep BbIBOA 3aIIOHUTCA U MyJBTHMETP NPEKPAaTHT CHAMATh
MOKa3aHUA.

139



Paznen 4 CrnpaBo4HMK 10 AUCTAHIMOHHLIM MHTepbeiicam

Mounenn coctossanii SCPI

Perncrp crasaapTHoro coonITus

Peructp cmanoapmnozo cobsmus coodmaeT o cleAyIOmUX BUAaX MPUGOPHEIX
COOBITHIL: 0OHApyXeHHe BKIIIOUeHHUS TUTaHNUA, OIINOKY CHHTAaKCHCa KOMaHIEL,
OIMUOKY MCTIOMHEHHA KOMaH Ibl, OIUOKH CaMOIPOBEPKH K KaTMOPOBKH,
omwubKH 3anpoca uiy ucnonHenne koManas! *OPC. O mo6bIX WK BCeX 3THX
YCIIOBHSAX MOXHO cOOOIHUTS, HCIONB3Ys paspsan S ("CrannapTHoe cobsiTHE") B
CyMMapHOM peructpe. i ycTaHOBKM MacKé B PETHCTpE pa3penieHus HyXHO
3amucaTh JecATHYHOE 3HaYeHHe, UCTonb3ys koManay *ESE  (paspemenne
COCTOSHHSA CTAaHAAPTHOT'O COOBITHA).

ERRor?.

6cez0a 3anuceleaem @ ouepeod

Yenosue owubox (paspsowvt 2, 3, 4 unu 5 pezucmpa cmandapmuozo cobvimus)
OOHY UNU HECKONbKO Omubox , kpome
cnedyrowezo cayyai. Ouepedv owubox cuumeigaemcs xkomanoou SYSTem:

06 ycnosuu nepezpysku noxasauuil gcezoa coobwjaemcs @ pezucmpe
cmandapmuozo cobvtmust (paspaod 3) u 6 pezucmpe nposepsemMbIx OanHbIX (PaA3psadL
0, I unu 9). Oouaxo Huxaxux coobuyerull  ouepedb OWUBOK He 3anuUcbl8aemcs.

Ha3HauyeHue pa3psaoB perucTpa ctaHaapTHoro coObITUA

1 He vcnonb3ayerca
2 Owwubka 3anpoca

3 Owwubka ycTpoicTea

4 Ownbka NcnonHeHus
5 Owwbka koMaHabl

6 He ncnonbsyetca
7 MuTtaHne BKNIOYEHO

2

16
32

64
128

PecaTnuHoe
Pa3papn 3HavyeHue HasHaueHue
0 Onepaumsa 3aBeplieHa 1 Bce komaHabl, npeallecTsoBaBLUME KOMaHAe

*OPC, v cama komaHga *OPC vcnonHeHsbl
Bcerga ycraHoBneH Ha 0

MynbTumeTp noneiTanca cuutats 6ydep
BLIBOAA, HO TOT OKasarcsa nycTbiM. Unu Hosas
KoMaHAHaa cTpoka Gbina npuHATa oo
OKOHYaHWA CUUTLIBAHUA NpeabiayLiero
3anpoca. nu o6a 6ycepa (BBOAa v BLIBOAA)
3anonHeHb

BosHukna owmnbka camonpoBepKM, KanMBpoBk«
VN Neperpysku nokasaHwuii (cm. Homepa
owwwubok ¢ 501no 748 B pasgene 5)

BosHukna ownbka ucnonHeHus (cMm. Homepa
owmnbok ¢ -211 no -230 B pasgene 5)
Bo3Hukna owmnbKa cuHTakcuca komaHab! (Cm.
Homepa owmbok ¢ -101 no -158 8 pasgene 5)
Bcerna ycraHosneH Ha 0

C MOMEHTa NOCrieAHEero CHUTLIBAHNA UNn
OYUCTKN pernctpa cobuiTUii BbINo BLIKIHOUYEHO,
a 3aTeM BKIIOYEHO MUTaHUE CeTU
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Paznen 4 CrnpaouHUK IO AUCTAHUMONHLIM MHTEpdeiicam
Mozaene coctosnuii SCPI

Pezucmp cmandapmuozo cobvimus OUUIIAETCS B CIETyIOMUX CITyJadx:

» Tlocne mepenaau koMaugsl *CLS (cOpoc cOCTOSHUS).

o TJocie 3ampoca peructpa cobbiTrs komasnoil ¥*ESR? (3ampoc peructpa
COCTOSIHHMS CTAHAPTHOTO COOBITHA).

P e2ucmp paspeuierusi CTaniapTHOTO COOBITHS O9MIIACTCA B CICOYHOINX CIIy Jaax:

o Tlocie BKIIFOYESHMS MUTAHUS, €CIIH Mepel] 3TIM MyJIbTIMETp ObLT
cxoHdurypupoas koManoi *PSC 1 (cOpoc cocTOSHUA NPU BKIFOYCHHM
TMUTAHHA).

o mocie ucnonHenns komanael *ESE 0 (paspenreHue COCTOSHUAS CTAaHIAPTHOTO
coObITH).

PerucTp pa3perieHus CTaHAAPTHOTO COORITUS He oyuwaem s TIPYU BKITIOTCHUY
TTUTaHUS, €CITH MTOJB30BATENh [IPeIBAPUTENIFHO CKOHGUIYPUPOBAI MYJIBTUMET]
komaHao# *PSC O (cOpoc COCTOSIHUSA ITPH BKIFOYEHUH TNTAHNA).
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Pa3men 4 CrnpaBOYHHUK 10 JUCTaHIMOHHBIM HHTEpdeiicam
Moneus cocrosinmii SCPI

Perncrp npoBepsieMBIX AaHHBIX

Pezucmp nposepsemuvix Oannvix faeT NHPOPMALIIO O KA4ECTBE PE3YIHTATOB
U3MEPEHUs, BHINONHAEMBIX MYJIFTUMETPOM. B HeM co06IaeTcs 0 COCTOMHMAIX
HepEerpy3KH U Pe3yNbTaTax KOHTPONA 110 JUana3oHy 3HaUeHuIt (BepxHeMy u
HIKHeMy Tnipenenax). O JoObIX WM BceX STHX YCIOBUAX MOXKHO COOOINUTD,
ucnonbays paspaz 3 ("TIposepseMsie qaHHBIE™) B CyMMapHOM peructpe. s
YCTaHOBKM MAcKHU B PETHCTpe pa3pelleHNs HYKHO 3aIUcaTh JECATUIHOE
3HA4YCHUE, UCIIONB3Ys KOMaHLy STATus: QUEStionable: ENABle.

Ipumeuanue: Ycnosue nepezpysku nokasanuil 6ce20a coobuyaemcs @ pezucmpe
cmandapmuozo cobeimus (paspad 3) u @ pezucmpe cobulmus npogepsemuix
Oannvix (paspsaoer 0, I wnu 9). Oonaxo Huxaxux coobujenuti 06 owubkax @
ouepedb OuUBOK MyTbMUMEMPa He 3aNUCHLEAEMCA.

Ha3zHayeHue pa3panoB perucTpa npoBepsaeMbixX AaHHbIX

HDecaTtuyHoe
Paspsag 3HayeHue Ha3unayeHue
0 MMeperpyaka ro Hanp. 1 Meperpyska npegena npv poaax
paboTbl: NOCTOAHHOE U NEpeMeHHoe
HanpspkeHve, YacToTa, nepvog,
UcrnbITaHWe AUOL0B, OTHOLLEHUE
1 Neperpyska no Toky 2 MNeperpyska npegena npy pogax
paboThl: NOCTOSH. ¥ NEPEM. TOKU
2 He ucnoneayeTes 4 Bcerpa ycraHoeneH Ha 0
3 He ucnoneayetcs 8 Bcerpa ycraHosneH Ha 0
4 He vcnonbayeTcs 16 Bcerpa ycraHoeneH Ha 0
5 He ucnoneayetes 32 Bcerpa ycranosneH Ha 0
6 He ncnoneayetcs 64 Bceraa ycranoeneH Ha 0
7 He ucnoneayetcs 128 Bceraa ycranoeneH Ha 0
8 He ucnoneayetcs 256 Bceraa ycraHoBneH Ha 0
9 lNeperpyska no conp. 512 Meperpyaka npeaena npy 2-unu 4-npos.
U3MEPEHUSIX CONPOTUBNEHUS
10 He ucnonbayeTcs 1024 Bcerga ycraHoeneH Ha 0
11 HapyiueHue HUXH. 2048 Mpy KoHTpONE NO AMana3oHy 3HaAYEHUIA
npeaena. NnoKa3aHUe MEHEE HWXKXHETo npeaena
12 HapyiueHue BepXH. 4096 Mpu KOHTPONE NO AManasoHy 3HaAYEHUIA
npeaena MOKa3aHWe BbiLLIE BEPXHETO Npeaena
13 He ucnonbayetcs 8192 Bceraa ycraHoBrieH Ha 0
14 He ucnoneayetcs 16384 Bcerpa ycranoBneH Ha 0
15 He ucnonbayerca 32768 Bcerpa ycraHosneH Ha O
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Paznen 4 CnpaBoyHHK ITO AUCTAHIMOHHEIM HHTEpdeiicaMm
Mogeas coctostanii SCPI

Pezucmp cobeimus npoBepsAeMBIX TaHHBIX OYHINACTCS B CASAYIOMUX CIIyYasX:

o Tlocne ucnonnenus koManasl *CLS (cO6poc cocTOAHMA).
« Tlocne 3anpoca peructpa cOOBITHI KOMAHIOM
STATus:QUEStionable:EVENt?.

P e2ucmp paspeuwienys NpOBEPAEMBIX NAaHHBIX OYHINACTCA B CIEAYIOMMX ClIyqasx:

« Jlocne Bmouenus nuranus (komadaa *PSC He npumenseTcs).
e Tlocne ucnionHeHus koMaHael STATus:PRESet.

o Jlocnme ncnmonHenusa koMaHasl STATus :QUEStionable:ENABle 0.
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Paznen 4 CrnpaBoYHHK IO AMCTaHIMOHHBIM HHTEPgeiicam
KoMaHB1 0THETA 0 COCTOSTHHH

Komanap! oTyera 0 COCTOSHUH

SYSTem:ERRor?

3ampoc ouepequ omubok My IsTHMETpa. B oduepen MOXXHO 3aHOMHHTE 10 20
omubok. Coobmenus 06 omubkax BEIOHpAIOTC U3 09epey 1o anroputmy FIFO
(nepBBIM BBEIIEHO - IEPBEIM BhIBeAeHO). Kavkaas cTpoka omubku MoxeT
comepxarp A0 80 CUMBOIIOB.

STATus: QUEStionable:ENABle <enable value>
YcTaHaBNUBaeT paspsAnsl B pETHCTPE paspellieHns (PerucTpe Macky) IpoBepAeMBIX
IaHHBIX. Y CTaHOBJICHHbIE pa3psiIbl 3aTeM coobmatoTca 6aliTy cocTosHus.

STATus: QUEStionable:ENABle?

3anpoc perucTpa paspemcHus IPOBepseMBIX JaHHBIX. MyJIbTUMETD BHIOAET B
OTBET IBOMYHO-B3BEHICHHOE JECATHYHOE YHCIIO, MPEICTABIIAIOINEE YCTAHOBICHHbIE
Ppaspsabl pErucTpa paspermeH .

STATus:QUEStionable:EVENt?

3ampoc peructpa cOOBITHA IPOBEPIEMEIX JaHHBIX. MyIETUMETp BHIIAET B OTBET
JIEeCATUYHOE 3HAUEHUE, KOTOPOE COOTBETCTBY €T JBOUYHO-B3BEINEHHO CyMME BeeX
Pa3psaoB, YCTAaHOBIEHHBIX B PETHCTPE.

STATus : PRESet
Ounmaet Bce paspsaabl B peTUCTPE paspemeHus] MPOBEPIEMBIX NaHHBIX.

*CLS
Ognmaer cyMMapHbIH perucTp 6alita COCTOSHUSA ¥ BCE PETUCTPhI COOLITHA.

*ESE <enable value>
VcTaHaBIHBaET paspsAbl B PErHCTPE paspellleHHs (PeTrUCTpe Macky) CTAHAAPTHOTO
coOBITHA. VCTaHOBIEHHbIE Pa3psAIbl 3aTeM coo0ImatoTes 6aliTy cocTOTHMS.

*ESE?

3anpoc perucTpa paspelieHis CTAHIAPTHOTO COORITH. My IBTHMETD BBIIACT B
OTBET JECATHYHOE YHCIIO, COOTBETCTBYIONIEE JIBOMTHO-B3BSIEHHOM CyMMe BCeX
Pa3psIoB, yCTAaHOBIIEHHBIX B PETHCTPe.
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Pasgen 4 CripaBodHHK II0 AMCTAHIMOHHBIM MHTepdeiicam
Komauab! oTHeTa 0 COCTOHHH

*ESR?

3anpoc perucrpa cTaHIAPTHOrO cOOBITHA. MyNIbLTHMETp BHIIAET B OTBET
JecATHYHOE 3HaYCHHE, COOTBETCTBYIONIEE JBOMYHO-B3BECOIEHHOHN CyMMe BCex
Ppa3psnoB, YCTAHOBICHHBIX B PETHCTPE.

*OPC
Vcranasnusaer paspsan 0 ("Onepanus 3aBeprneHa’) B perucTpe CTaHIapTHOTO
cOOBITHA TTOCITE HCTIOHEHUS KOMaH/BL.

*OPC?
Beigaer B otBer "1" B 6y dep BbIBOIA OC/IE HCTIONHEHUA KOMaHHBL

*PSC {0]1}

Veranopka cOpoca COCTOSHHSA TPH BKIFOIEHAN NMUTaHUA. OIHINAeT pErUCTPhI
pa3pemieHns (Macki) GaifTa cCOCTOSHASA U CTAHIAPTHOTO COOBITHA IIPH BKIIOYCHUH
nutanug (*PSC 1). Ecnu uconnutes koManzaa *PSC 0, TO perucTpsl
paspenieHus GaiiTa COCTOAHNS ¥ CTAHAAPTHOTO COOBITHA MPY BKMIOYECHWH ITUTAHUSA
HE OYMINAIOTCS. [3aNOMUHACMCA 8 IHEP2OHE3ABUCUMOT NAMSINU].

*PSC?
3amnpoc ycTaHOBKH c6poca COCTOAHHA IpH BKIIIOYEHHH [TUTAaHUSA. My IbTHMETD
BbIgaet B oTBeT "0" (*PSC 0) wm "1" (*PSC 1).

*SRE <enable value>
VcraHaBiMBaeT pa3paibl B perucTpe paspenieHus (peructpe Mackn) Gaitra
COCTOSHHA.

*SRE?

3ampoc perucrpa paspemeHus 6aiita cocTosHuA. MyJIbTUMETp BBIIAET B OTBET
IecATHIHOE 3HA9eHHe, KOTOpOe COOTBETCTBY €T BOMTHO-B3BEIEHHOH CyMMe BCeX
Pa3psAloB, YCTAHOBJIEHHBIX B PETHCTpE.

*STB?

3amnpoc cymMapHoro peructpa Oalita cocroguus. 3anpoc STB? aHanoruueH

OCJIe IOBaTeTILHOMY OIIpocy, HO o6pabaThiBaeTcs Kak H mobas apyras npubopHas
xomanza. 3armpoc STB? BeIaeT B OTBET TOT e pe3yJbTar, 9T0 U
TOCIIeIoBaTeNbHEIH onpoc, Ho paspsax 6 ("3ampoc Ha obcinyxuBaHue") B 3TOM
cllyJae He ouuujaemca.
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Pasmen 4 CrpaBOYHHK 10 JUCTaHIMOHHBIM HHTEpdeiicam
Komanab! kanuGpoBku

Komanap! kanuOpoBKu

Cwm. "Obwue ceedenus no xanubposxe mynomumempa”, cmp.95. B smom
nodpazoene codepHCUMcst UHGHOPMAYUs 0 CEOTICMEAX, 3ANONCEHHIX 8
Mynvmumempe, Ons e2o kanubposky. bonee demanvhasn ungopmayus o memoduxax
KanubposKy co0epIcumcs 8 pazoenax 4 u 5 uHcmpyxkyuu no obCnysiCUsanuw
mynemumempa (Servise Guide).

CALibration? 7

BRIONHAET KATHOPOBKY, HCIIONE3Ys 3a[aHHOE KATUOPOBOYHOE 3HAUCHHUE
(xomaHpa CALibration: VALue). IIpexzae 9eM Ha9aTh KaquOpoBKY
MYJIBTHMETPa, HEOOXOUMO CHSTE ¢ HETO 3aIIUTY, BBeIA IPABWIBHEIN KOI JOCTYIIA.

CALibration:COUNt?

3anpoc My IbTUMETpa O KOTHYECTBE BHINONHEHHBIX kannbpoBok. Ilepe oTnpaBkoit
MYIETUMETp yke Kanuoposanics Ha 3aBoJie. I1pH NoryueHHH My IbTHMETpa
ClleIyeT CYUTATh KOJMIECTBO BHITIONHEHHBIX KaalOPOBOK, YTOObI OIpeIETTUTh €ro
IIepBOHAYANILHOE 3HAYCHUE. [3anoMuHaemcs 6 3Hep2OHe3a8UCUMOTL NaMAMU].

o KommuectBo kamubpoBok BospacraeT 1o 32767 pas, ocle Yero CIeTINK
cOpackBaeTcs Ha 0 4JIs MPOJOJDKEHMS 0TCIeTOB. II0CKONLKY NpHpameHne
cueTa Ha eJMHUILY IIPOUCXOIUT HOCe Kax ol KanubpoBoIHOH TOUKH, IONHAS
KaHOpOBKa yBENHYHBaET KOMMIECTBO KaNMOPOBOK Ha HECKONBKO €THHMUIL.

CALibration:SECure:CODE <new code>

BBoauT HOBHII KO A0CTYa. [|1 H3MeHeHHs KO/ia IOCTYIa HeoOX0/IMMO cHavaja
CHATBH C MyJIbTHMETpa 3alUTY, UCIIONb3Y s CTaphIi KO JOCTYyIIa, a 3aT€M BBECTH
HOBEIH Kol Koj JocTyna MoskeT cofeparh 0 12 cuMBONOB. [3anomunaemes 6
IHEP2OHe3aBUCUMOT NAMAMU].

CALibration:SECure: STATe {OFF|ON} , <code>

CHUMaeT WITH yCTaHaBJIMBaeT 3alllUTy MyJIbTUMETpa Ipu kanubposke. Kox
KaTHOPOBKH MOXET COAepXath 10 12 cuMBONOB. [3anioMuHaeTcH B
3HEPrOHE3aBUCUMO TaMsTH].

CALibration:SECure:STATe?
3anpoc 0 COCTOAHMH 3aIIHINEHHOCTH MyIbTAMeTpa. MyJIbTUMETp BHIIAET OTBET:
"0" (OFF - zaumTa BeimodeHa) wid 1" (ON - 3alyra BKTIOUEHA).
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Pasnen 4 CrpaBoYHHK MO AUCTAHIHOHHBIM HHTepdeiicam
Komanas! kanuGpoBKH

CALibration:STRing <guoted string>

3amucoiBaeT HHPOpPMALMIO 0 Kanubposke MynpTrMeTpa. Hampiyiep, MoxHO
3a[IOMHUTD CIIEIYIOIIYI0 HHGOPMaLIO: JaTa IocieaHel KanuOpoBKY,
3aUTAaHAPOBaHHas JaTa cleqyrolieil kKaTuOpoBKH, CEpUITHEIN HoMep nprdopa U
Jaxe paMiomiro 1 HoMep TenedoHa CIIeNMaIuCTa, ¢ KOTOPLIM HYXXHO CBA3ATHCA
U1 BBITIOJIHEHUA HOBOI KaTMOPOBKY. [3anoMunaemcs @ s3HepeOHe3a8UCUMOT
namamuj.

o Hudopmarmro B coodluerune 0 KAMHOPOBKE MOXHO 3aIHACATE TONBKO B PEXUME
IUCTaHIMOHHOTO yTpasieHus. OIHAKO CYUTATE 3TY MH(POPMAIMIO MOXKHO KaK C
Hependeil maHey, Tak H B PeXAME JUCTAHINOHHOTO YIIPaBIeHU.

o CoobmieHne 0 kaTuOPOBKe MOXeT cogepxarth A0 40 cumBoiIoB. OIHAKO
MYJBETAMETpP MOJKET BBIBECTH Ha HHIUKATOP TONBKO 12 CHMBOJIOB COOOIIEHH S
(ocTajyibHBIE CHMBOJIBI OTOPACHIBAIOTCA).

CAlibration:STRing?
3ampamuBaeT coobmeHue o KaMOpoBke. B 0TBET MyJIbTHMETP BBIBOOUT CTPOKY B
KaBBIYKaX.

CALibration:VALue <vglue>
3amaeT 3HavYeHHE 3aBEIOMO H3BECTHOTO KATAOPOBOYHOTO CATHANA, UCIIONb3YEMOTO
B METOJHKE KATMOPOBKH.

CAlibration:VALue?
3anpoc TekyIero KATMOpPOBOYHOTO 3HAYECHUA.
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Pasnen 4 CnpaBoYHHK IO TUCTAaHIMOHHBIM HHTepdelicam
Kondurypuposanue untepdeiica RS-232

BHuMaHue

Kondurypupopanue nnrepdeiica RS-232

Cm. maxorce "Kongpuzypuposanue ducmanyuontozo unmepgeiica” , cmp. 91 ¢
paszdene 3.

MO>XHO NOKITIOUUTE MyJIETUMETP K uHTepdeiicy RS-232 ¢ moMonisio 9-KOHTaKTHOTO
coemuauTes (DB-9), pacronoxeHHOro Ha 3aHel nanem. MystaMeTp
ckouturypuposatn kak DTE (Data Terminal Equipment -ycmpoticmgo OKOHeuH0z0
obopyoosarus dannerx, OOJT). IIpu Bcex obMenax uHGopMarumei o maTepdeiicy
RS-232 mynsTiMeTp ucnonsayer je Junun ksuruposasms: DTR (Data Terminal
Ready - Tepmunan oanneix 2omoe) Ha kontakte 4 1 DSR (Data Set Ready - Habop
O0aHHbIX 20M0G) Ha KOHTAKTE 6.

Hinke conep:xurcs uHpopMarms, KOTopas IOMoXeT paboTaTh ¢ MyJIETHMETPOM IO
waTepdeiicy RS-232. TlepeueHs koMaHx porpaMMuposanms i1 RS-232 conepxurcs
Ha cTp. 153.

Kparkue cBeenus no kongurypuposanuio RS-232

Hnrepdeiic RS-232 xoHdUrypupyercs ¢ UCIOIb30BAHMEM YKa3aHHBIX HIDKE
nmapamMeTpoB. i1 Y CTaHOBKH CKOPOCTH B 601aX, POBEPKU YETHOCTH M KOJIMIECTBA
paspsAioB JaHHBIX CIeqyeT UCIonb30BaTh MeHro 1/0 MENU (Merro
BBOA/BEIBONA). Bonee nodpobras ungopmayus cooepicumes va cmp. 163 u 164.

« Ckopocts B 6onax:
300, 600, 1200, 2400, 4800, umu 9600 (3aBojCKast yCTAHOBKA).

o IIpoBepka 4ETHOCTH M KOJHYECTBO Pa3pAAOB JaHHBIX:
0e3 npoBepky/ 8 pa3spsAIoB TAHHBIX (3aBOJICKASA YCTAHOBKA);
OpoBepKa YeTHOCTH/ 7 pa3pANoB JaHHBIX HUITH
TpoBepKa HeueTHOCTH/ 7 pa3psaloB JAHHBIX.

+ KonuuectBo cTapToBEX 6UTOB: 1 6uT (Puxcuposannoe).

+ KonugecTBo cTonoBEIX OUTOB: 2 GUTA (urcuposantoe).

He cnedyem ucnonv3osame unmepepeiic RS-232 @ oberunom pescume, ecnu
MyTbmumemp CKOHGUZYpuposan ONis Gbl800a CUZHAN08 200€H/He200eH no
xoumarxmam 1 u 9. Huaue mooicno nospedums sHympenHue cxemvl unmepdeiica
RS-232.
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Paspen 4 CrpaBoYHHK IO JUCTaHIMOHHBIM HHTepdelicaM
Kondurypuporanue unrepdeiica RS-232

®opmaThb! KaApos AanAbIX RS-232

Kaop cuMBoOIa COCTOHT U3 BCEX HepeNaBacMbIX pa3psaloB, KOTOpEIE 06pa3yoT
Kako#-To oguH cuMBOJI. KaZlp - COBOKYIHOCTE pa3psIoB OT cmapmogozo 6uma 1o
TOCJICIHETO CMoneeo20 6uma, BRIIIOYMTENBHO. B Kagpe MOXKHO YCTaHOBUTD
CKOpOCTh B 601ax, KOJIMYECTBO Pa3psIoB JaHHBIX U THI MPOBEPKH YE€THOCTH.
MynsTHMETpP UCTIONB3YET ClleAyomue ¢popMatsl it 7 U 8 pa3psanoB JaHHBIX.

MPOBEPKA YETHOCTH: Crapr. 7 paspagos Bvr | cron. | cron.
YETHOCTL HEYETHOCTE | 6mr HAHHBX meos. | Gur | our
MPOBEPKA YETHOCTW: Crapr. 8 paspagos Cron. | Cton.
OTCYTCTBYET our [aHHbIX 6ur | Hur

IToornrouenue k KoMIvIOMeEPy UMY MEPMUHATY

Jins noAKoueHUS MyIbTHMETPa K KOMITBIOTEPY I TEpMUHATY TpebyeTcs
COOTBeTCTBYIOMMI HHTEPdEiicHbI kabenb. bonbmas 9acTh KOMIBIOTEPOB U
TEpMUHAIOB ABIsHOTCA ycTpoiicTBaMu Tumia OO/I. [TockONbKY My IbTHUMETp TaKXKe
seagercs yerpoiictBom OO/I, Tpebyercsa urTepdeiicusiit kadens OO - OO/,
Ha3bIBa€MBIH TaKXKe HyJIb-MOIEMHBIM HITY TIEPEKPECTHRIM.

WnrepdeiicHbiii kabenb JOMKEH UMETh Takke Ha/UIeXallie COeTMHUTEIM Ha
000X CBOMX KOHLIAX M IMpaBHJIbHYIO BHY TPEHHIOIO pa3BOIKy. B kagecTBe
coenuHuTENIeH IPUMEHAIOTCA 9-KOHTakTHBIC (TUIa DB-9) mim 25-KoHTaKTHEIE
(tuma DB-25) BUNK# Wi po3eTKU. Y BHIOK BHYTPH KOPILyca PacHOJIOXKEHbI
IITBIPHKOBBIE KOHTAKTHL, @ Y PO3ETOK - THE3[OBBIE KOHTAKTBL

Ecnu e ynaercsa HOOBICKAaTh MOAXOAAMHNIA KaGenb 11 KOHKPETHOTO ciydJa,
Moxet noTpebosartbes adanmep. Tipn ucnons3osannu kabens OO - OO
ajanrtep NOMKEH OBITh ¢ IPAMBIMH cOeTUHEHUAMH. OOBITHO HCIOJB3Y EMbIe
afanTephl: BUIKa/PO3eTKa, HYJIb -MoaeMHusle H DB-9 - DB-25.

Jins mogIOTIOYeHIS My AbTMETpa K OONBIIMHCTBY KOMITBEOTCPOB WM TEPMUHAIOB
HCHONB3YIOTCS Kabeny | afanTepsl, CXeMBI KOTOPBIX MPHBEIEHEI Ha CIeMyOmei
crparutie. Ecmn motpe6yetca koHQUTrypanus, OTIMYHAasA 0T YKa3aHHBIX, CIeHyeT
3aKaszarh KOMIUIEKT HP 343994 Adapter Kit. KOMILIEXT COOEpXWT ananTephr UL
TMOAKIIOYESHUS My TETUMETpa K MOOBIM ApYTHM KOMITBIOTEpaM, TCpMUHATAM B
MozeMaM, a TakKe HHCTPYKLIUH M CXEMBI pa3sBOJKA KOHTAKTOB.
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Pasnen 4 CrpaBo4HMK IO JMCTAHIMOHHBIM HHTepdelicam
Kondpurypuposanne uarepgeiica RS-232

Ilooxniouenue k nocnedosamensromy nopmy DB-9. Eciiu y xoMIIbIOTEpa WK
TepMHUHAIA TOCIEA0BATENLHBINA TOPT B BUJIE 9-KOHTAKTHOW BUIIKH, ClleIyeT
HCIIONB30BATh HYJIb-MOJIEMHEIH kKabenb, BXOAAIIMIA B coCTaB KoMiuiekta HP
343984 Cable Kit. CxeMa coeIMHEHHI KOHTAKTOB KaleJsa IoKa3aHa HIKe.

Ka6esnb
f F1047-80002 \

MpuGop PC
DCD 1 1 DCD
= A (N i
TX 3 3 TX
DTR 4 4 DTR
GND 5 5 GND
DSR B & DSR
e | |8 /=" |52
CTS 8 8 CTs
RI 9 9 RI
Bunka PoseTka Poaetka Bunka
DB9 DB9 DB9 pB9

Iooxnrouenue k nocnedogamensromy nopmy DB-25. Ecnu y xoMIbiotepa
HIIY TepPMUHATIA TIOCNeI0BATEILHEIA TOPT B BUIE 25-KOHTAKTHOH BHIIKH, CleyeT
HCIIONB30BaTh HyJlb-MOJIEMHBIH Kadenb 1 25-KOHTAKTHBIH afalTep, BXoIImue B
coctas kommnekta HP 34398A Cable Kit. CxeMa coeiHeHHI KOHTAKTOB Kabels U
fepexoHUKA MOKa3aHa HIDKe.

Kabenb Apantep
r’ F1047-80002 ﬁ f"' 5181-6641 \]
Mpubop PC/ npuHrep

DCD 1 1 ] 2 1re
RX 2 2 2 3 RX
X 3 3 3 4 RTS
DTR 4 4 4 s cTS
GND 5 5 6 DSR
DSR 6 6 6 — 7 GND
RTS 7 7 7 8 DCD
cTS 8 8 8 20 DTR
RI 9 9 9

Bunka PoseTka Posetka Bwunka Poazetka Bwunka

DB9 DB9 DB9g DB9 DB25 DB25
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Paspen 4 CrpaBovHHK IO JUCTAHIMOHHBIM HHTepdeiicam
Kondurypuposanue untepdeiica RS-232

IIporoxkon ycranossienus ceszu curianamu DTR/DSR

MynsTUMeTp CKOH(MHIYPHPOBaH KaK YCTPOHCTBO OKOHEYHOTO 000Dy I0BaHU NAHHBIX
(OO]D) n mns ycraHoBNeHus cea3u uenonedyet sy DTR (Data Terminal Ready -
Tepmunan Oannvix 20mog) 1 DSR (Data Set Ready - Habop daunvix 20mos)
unTepdeiica RS-232. MyneriMeTp ucnomns3yet o DTR it nepenaum
nebnokupyronrero curaaia. IIpexae 4eM MyJIETUMETp IPUMeT XaHHbIE OT
uHTepdeiica mmHusI DTR momwxxa ycranosuTthea B MCTHMHHOE cocrosnue. Korna
MyJeTEMETP yeTanoBUT JimHmio DTR B JIOXKHOE cocrosmue, nepeaada JaHABIX
JIOJDKHA TIPEKpaTHTECA camoe Oonblmee depes 10 crmMBoIOB.

Yto6bI 3alpETUTH IIPOTOKON Y CTaHOBJIeHHA cBA3M curHanamu DTR/DSR, we credvem
omxmoyame maamo DTR, a HyxHO yeranosuts muHYIO DSR B ICTUHHOE
COCTOSIHHC. 3allpeTHB 3TOT MPOTOKOJI, CleyeT Takke Y CTAHOBHTH Doliee HI3KYIO
cxopocts nepenaun (300, 600 vomm 1200 Gox) ms obecredeHus MPaBANbHOCTH
TNiepefady JaHHbIX.

Jlunus DTR ycmanasenusaemes ¢ JIOXKHOE cocmosnue 8 credyowux ciyuasx.

Korna 6ydep BBOAa 3an10MHUTCA (IIPUHATO 0KOJIO 100 CHMBOJIOB), My TETUMETD
ycranosut M0 DTR B JIOXKHOE cocrosiHue (KOHTakT 4 Ha COeAUHUTENE
RS-232). ITocne ynanenus u3 Oydepa BBOJa HEKOTOPOTO KOTHIECTBA CUMBOJIOB U
0cBOOOXICHHUS B HEM MecTa MyJIbTUMeTp ycTaHoBHT JuHmo DTR 8 UCTUHHOE
COCTOSIHHE, €CJIH 3TOMY He BOCIIPEIITCTBYET BTOPOii citydait (cm. Huoice).

Korma mynsTuMerpy TpebyeTcs 4To-To Hepefats 1o HaTepdeicy (310 o03Hadaer,
4T0 OH 00paboTall Kako#H-TO 3arpoc), ¥ MOMYIeHO COODIIEHHE - TEPMUHATOP <Hew
line> (< nosas cmpoxa >), My nsTameTp ycraHosuT mueyo DTR B JIOJKHOE
COCTOAHME. ITO 03HAYAET, YTO BCAKMIA pa3 MOCHe Iepefady 3alpoca MyJIbTHMETDY
KOHTPOJUIEP XOJDKEH CIUTATh OTBET, [IPEXKJE UeM IIBITaThCA IIEPEaBaTh HOBBIE
JaHHble. JTO TakXe O3Ha4aeT, 4YTO KOMaHHAs CTPOKa JOJDKHA 3aBepIIaThCs
coobmenyeM <new line> (< HoBas cTpoxa >). Ilocie BEIBOJja OTBETA MYJIBTUMETD
cHoBa ycTaHasnusaet JuHuo DTR 8 UCTHMHHOE cocTosHwue, eClu 3TOMY HE
BOCHPEITCTBYET CUTY alllis, paCCMOTPEHHAs BEHIIIE B IIEPBOM CITydae.

JUns oTipeneneHAsS TOTOBHOCTH KOHTPOJLIEPa PHHUMATh JaHHBIE [0 UHTEpdeicy
MYJBETHMETP IPOBepseT cOCTOsIHAE IMHUK DSR (KOHTaKT 6 Ha COeIUHUTENE
RS-232) Beaxmii pas nepen nepenaycii kaxaoro cuMpoia. Ecnu muans DSR
Haxomutcd B JIOXKHOM cocTosHuy, BEIBOX IIpHOCTaHaBIMBacTCs. I1Ipu
-ycranosieHnd quand DSR B UCTUHHOE cocrosHue Nnepenada BO30OHOBIETCA.
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Paznen 4 CrnpaBodYHUK IT0 AUCTAHIMOHHBEIM HHTEpdeiicamMm
Koudurypuposanne uurepdeiica RS-232

IIprocraHoByB BRIBOJ, MyIbTUMETp YAcpxuBacT muemo DTR 8 JIOXKHOM
cocrostHuy. [Joxa xonTpomnep ve ycraHosur uHuio DSR 8 UCTUHHOE
COCTOSHHE, 4TOOH! TIO3BOINTH My ILTUMETPY 3aBEpIIUTh epenady, B HHTepdeiice
HAMeEET MECTO CBOETO POJIa MYyRuUKo8as cumyayus. Ty TYTIAKOBYIO CHTY MO
uHTepdeiica MOKHO YCTPaHUTb, TocnaB cuMBon <Ctrl-C>, xoTopsIii cOpachiBaeT
TEKYLIYIO OTIEpaLlHIo U yIaseT JoOble JaHHBIEe, OKUAAI0IMe BEIBOA (3TO
3KBUBAJIEHTHO OIIepallyl OYUCTKU ycTpolictsa o cranaapty IEEE-488). /s
Ha0edCHo20 ono3Hanus mynemumempom cumgona <Ctrl-C> npu yoepxcanuu um
nunuu DTR ¢ JIOXKHOM cocmosanuu, konmponnep 00RJicen CHaYaia yCmanogums
8 JIOX)KHOE cocmosnue nunuio DSR.

KpoMe Toro MOTyT BOBHUKHYTh TPY AHOCTH, €cIi ITockutas cumBon <Ctrl-C>,
TIONIB30BAaTENb MMPEPhIBAeT ONEPALHIO 3a1Ipoca, IPYU KOTOpoit My IETUMETP
yaepxusaet nuHmio DTR B JJIOXKHOM coctosHUM. 3TO MOXKET OCTAHOBUTh
mo0bIe epechUIKE KOHTpOoJIiepa, Toka MoJIb30BaTellb He HepernporpaMMHApPyeT
cHayasia uHTepdeiic Tak, yTobs! BuaHKe TuHUY DTR nckmoganocs.

IMouck HencnpaBHocTeii B RS-232

Hipke yka3aHO HECKOIBKO CUTYallMi1, KOTOphIE CETyeT IPOBEPUTD, €CIH Y
TIONIE30BATENs BOSHUKIIM [Po0OIeMs! IpH o6MeHe MHGpopMatueii o uarepdeiicy
RS-232. Eciu moTpe6yeTcs HoNONHUTEbHAsA IIOMOIb, ClIeIyeT 00paTHUThCs K
JIOKYMEHTAIHH, HOCTABIIIEMOM ¢ KOMITBIOTEPOM.

o IIpoBepuTs HACHTHIHOCTH KOH(MUTYpalUii MyNbTAMETPa U KOMIBIOTEPA TI0
cKopocTH B 60aX, THITY IPOBEPKU YETHOCTU U KOJIMYECTBY Pa3psloB JaHHBIX B
kagpe. Cnexyer IpoBepUTh, HTO KOMITBIOTEpP YCTAHOBICH Ha | cmapmoeuiil bum
" 2 cmonosvix Guma (AMEHHO STH 3HaueHHs 3a()UKCHPOBaHbI B MYJILTUMETPE).

o OOs3aTenbHO UCIIOJHUTE KOMaHy SYSTem : REMote 11 yCTaHOBKU
MYJBTHMETPA B PEXKHM JUCTaHUHMOHHOTO YIIPaBIECHH.

o YOenuTsCs B TOM, YTO NOACOSIMHEHB HMEHHO Te HHTepGeiCHEIH Kabenb 1
ajianTepsl, KOTophie TpeOyroTes. Jlaxe eciu coeMHuTENN Kabens moaXomsT it
CHCTEMBI TIONTB30BaTeNs, BHY TPEHHSSA pasBOJIKa XU Kabems MOXKeT OKa3aThes
HenpaBwTBHOM. [l NoAKmIoue N MyJIETAMETpa K 60JIBIMKUHCTBY KOMITBIOTEPOB
MITH TEPMHUHAIIOB MOXKHO HCTIONB30BaTh KoMiuekT HP 343984 Cable Kit.

o VYbemutbes, uto kabenb uaTepdeiica NOIKIIOUEH K COOTBETCTBYIOMEMY. -
MOCNEI0BATENIFHOMY TIOPTY KOMITBIoTepa Hosb3osatensd (COM 1, COM 2 u T.41.).
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Pasnen 4 CrpaBOYHUK IO TUCTaHLIIMOHHBIM HHTEpdelicaMm
Kondurypupoeanue natepdeiica RS-232

Komanns! uaTepdeiica RS-232

Jna yemanosxu ckopocmu 8 600ax, muna npo8epKu YemHOCHU 1 KONUYecmsd
Ppaspa008 OanHvIx cledyem nONb308AMbCA MeH1o 8800a/8bi6oda (1/0 MENU)
nepeoneii nanenu (bonee noOpob-Haa UHGOPMAYU COOEPHCUMCI HA CMPAHUYAX
163 u 164 nacmosweil uncmpyxyuu).

SYSTem:10OCal

VcTaHaBITUBAET B MyNBTHMETPE PEXUM MeCMHO20 YNpagienus I paboThl ¢
uarepdeiicom RS-232. TTocne ucnonHeHUS 3TOM KOMAHAR! BCe KIIaBUIMM IepenHeit
MAHENH MONHOCTRIO (yHKIMOHHUPYIOT B COOTBETCTBMM CO CBOMM Ha3HA9EHHUEM.

SYSTem:REMote

VTaHaBIMBAET B MYJNETHMETPE PEKUM OUCMAHYUOHHO20 YApasnenus Uit padoTe
¢ urTepdeticom RS-232. Bee wiasumm niepeneii aHe!, 3a HCKTIOYEHAEM
knaBumy LOCAL (MECTHOE YIIPABJIEHUE), He $yHKIMOHMPYIOT.

Quenb 6adxcno, ymobul NOML308amMenb NOCAAN KoMandy SYSTem: REMote ons
YCMAaHo8KU 8 MyTbmumempe pexcuma OucCmanyuoHHo2o ynpaenenus. Ilepedaua
# npuem dannvlx no unmepgeiicy RS-232 mooicem npugecmi k Henpeockasyemolm
pe3yiomaman, eciu MyibmumMemp He CKOHGUSYpuposan 0 pabomel 8 S3mMom
peoicume OUCMAHYUOHHO20 YHPABIEHUs.

SYSTem:RWLock

VcraHaBIMBaeT B MyJIbTUMETPE PEXXIM OUCAHYUOHHO20 ynpaanenus I paboTs ¢
uaTepdeiicom RS-232 . Sra komanja aHanormaHa koMarge SYSTem: REMote, 3a
HCKITFOYEHMEM TOr'0, 9TO gce Knaguuiy Ha TiepefHel TaHeH, B TOM YHCIe M KJIaBHIa
LOCAL (MECTHOE YIIPABJIEHHE) He ¢yHKIMOHUPYIOT.

Ctrl-C

CopaceIBaeT TeKyIIyto omnepario uatepdeiica RS-232 u ynanser mobble TaHHbIe,
OXHIAI0INHUE BRIBOMA. DTO SKBUBAIEHTHO OTIEPaLli¥ OYHUCTKH Y CTPOMCTBA 10
craugapry IEEE-488.
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Paznen 4 CrnpaBoYHHK IO AMCTAaHIMOHHEIM UHTEpeiicam
Beenenne B 1361k SCPI

Bsenenue B s1351k SCPI

SCPI (Standard Commands for Programmable Instruments - CmanoapmHvie
KOMAaHObL 0Jis IPOSPAMMUPYeMblx NPpUbopos) - 3TO A3BIK MPUOOPHEIX KOMaH Ha
ocHoBe ctangapTHoro koga ASCII, npennasHa9eHHEBIR A4 TPOTPaMMHPOBAHUSA
HCTBITATEIbHBIX 1 U3MEPUTEABHBIX TPUOOPOB. i 0C80eHUA OCHOBHbIX MEMOJ08,
UCRONb3YEeMUbIX HPU IPOSPAMMUDOBAHUY MYToMUMEMPA 8 DedcuMe
OUCMAHYUOHHO20 YNPAGTEHUA, NOTb308AMENIO CIedYem O3HAKOMUMbCA C
nodpazoenom «Ocrogul npoepammuposarus Ha sasvike SCPIy, cmp. 112.

Komanms! A3bika SCPI HMEIOT HEpapXHUeCKyI0 CTPYKTYPY, H3BECTHYIO TakXKe IO
Ha3BaHUEM OpesosUOHOU cucmembl. B 3TON cucTeMe poJCTBEHHBIE KOMaHTBI
CTPYNIIIHPOBAHBI B 0OIIEM y3Ji€ WIH KOpHe, 00pasys noocucmemer. B xadecTse
npUMepa APeBOBHAHOM CHCTEMBI HIDKE II0Ka3aHa 9acTh MOACHCTEMBI SENSE
(CYUTBIBAHUE).

SENSe:
VOLTage:
DC:RANGe {<range>|MINimum|MAXimum}
VOLTage:
DC:RANGe? [MINimum|MAXimum]

FREQuency:

VOLTage :RANGe {<range>|MINimum|MAXimum}
FREQuency:

VOLTage:RANGe? [MINimum|MAXimum]

DETector:

BANDwidth {3120]200|MINimum |MAXimum}
DETector:

BANDwidth? [MINimum|MAXimum]

ZERO:

AUTO {OFF|ONCE|ON}
ZERO:

AUTO?

SENSe sBIg€TCA KOPHEBHIM KIIOYEBLIM CIIOBOM KOMaHIbI, VOLTage H
FREQuency - KIIOYEBBIMH CIIOBAMH BTOpOro yposHiA, DC u VOLTage -
KJIFOUEBBIMH CIIOBAaMH TPETHETO YpoBHA. KinoueBoe 1080 NpeapIAy ETO Y POBHA
OT KITIOUEBOTO CII0Ba H0Jiee HI3KOT0 YPOBHA pasfeieTcsa 0goemouuem ().
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Pasnen 4 CrpaBovHHK II0 TUCTaHIMOHHBIM HHTEpdeHcaMm
Beegenue B 361K SCPI

®opMaThl KOMAHA, HCNIOJIb30BAHHBIE B TaHHOH HHCTPYKIIHA

s n306pakeHHs KOMaHA B JaHHON MHCTPYKIIHMH HCIIONb30BaH CJIE Y OIIHIA
tdopmar:

VOLTage:DC:RANGe ({<range>|MINimum]MAXimum}

CHHTAaKCHC KOMaHIHOTO SI3bIKa IT0Ka3bIBaeT OOIBIIMHCTBO KOMAHTT (2 TaKkKe
HEKOTOpbIE IIapaMeTphl) B BIe HaGOPOB IPOIMCHEIX M CTPOYHEIX OYKB.
IIpormcHble OyKBEI MOKA3bIBAIOT COKpAIleHHOE HAallucaHue koMaHn. [
MoTydeHus HoJee KOPOTKHX KOMAaHIHBIX CTPOK CllexyeT YIOTpeOasITh
COKpalleHHy0 hopMy Hamucarus koMana. OnHako i 6onee yaobHoro
BOCHPHATHA MPOrpaMM PeKOMEHAYETCs1 YIOTPEOIIATh MIHHHYIO (hopMy.

Hanpumep, B IpHBEICHHOM BBIIIE CHHTAKCAYECKOM OIIEPATOPE NOIY CTUMBIMH
¢dopmamu gBisoTed M VOLT, # VOLTAGE. M0XHO HCIIONB30BaTh IPONMCHEIE B
cTpoyHsbIe 6ykBEI. [ToaToMy momycTHMBIME Oy Iy T ciexyromue ¢hopMer: VOLTAGE,
volt uVolt . Ilpu ynorpebnaeHmu apyrux GopwM, HanpumMep, VOL u VOLTAG,
BBeIpabaThiBaeTCA cooblenue od ommoke.

Quzypnvie cxobxu ( {} ) 3aKN0Ya0T BApHAHTHI TApaMETPOB LA TAHHOM
KoMaHTHO#H cTpokH. CKOOKH ¢ KOMaHIHOH CTPOKOH He IepearoTCs.

Bepmuxanenan uepma ( | ) ucronb3yercs I pa3AeNeHUs HeCKOMLKHX BAPHAHTOB
TIapaMeTpa st JAHHOW KOMaHIHON CTPOKM.

Yenosvie ckobxu ( <> )ITOKA3BIBAIOT, UTO IONB30BATENb AOJDKECH YKA3aTh 3HAUCHHE
1A 3aKTI0UEHHOT0 B cKoOXM napaMerpa. HanpuMep, B IpHBEICHHOM BhIIIIE
CHHTAKCHYECKOM OIIEpaTope mapaMeTp range 3aKIIOUEH B YTIOBbIE CKOOKY.
CxoOkH ¢ KoMaHHOH cTpoKoif He nepenaroTcs. Ilonk30BaTens NODKEH YKa3aTh
3HAUeHHE MIA 3aKTFOYEHHOr0 B CKOOKH IapaMeTpa (HanpuMep, "VOLT : DC : RANG
10m).

HekoToprie TapaMeTphl 3aKITI0YatoTcs B keadpamuuie ckobku ( [ ]). Takue ckoOku
MTOKAa3bIBAIOT, UTO JAHHBIN MapaMeTp ABNAeTCS He 00g3aTeNbHbIM B MOXeET OBITh
onymeH. CKOGKH ¢ KOMaHIHOM CTPOKOM He mepenarotcs. Eciu mons3osartens He
YKa3aJ 3HaYeHHe A1 HeoOs3aTeNbHOTO TapaMeTpa, My IBTHMETD BeIOepeT
3HAUEHHUE 10 YMOTYAHHIO.
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Paspnen 4 CripaBO4HUK IO JUCTaHIHOHHBIM HHTepdeiicam
Beenenue B s3pix SCPI

Paspennrenn KOMaHJ

Jlns pasziesnieHnsa KII0UYEBOro CJI0Ba KOMaHIbl OT KIFOYEBOIO CJI0Ba §0Jee HU3KOTO
YPOBHSA MCHONB3YyeTcA Ogoemouue ( @ ). g pasaeneHns napamerpa ot
KJIFOUEBOTO CIIOBA KOMaH/B! HEOOXOAUMO BCTaBUTh npoben. Ecnu B xoManne
TpebyeTca ykasarh 6oliee OHOTO NapaMeTpa, COCEAHUE IapaMeTphl pasAeatOTC
¢ TIOMOIIBIO 3ansamoil, KaK IOKa3aHo HIDKE:

"CONF:VOLT:DC 10, 0.003"

JUa pa3feneHuss KOMaHA BHYTPH OJHOM M TOH e ITOCHCTEMBI HCIIONB3Y €TCA
TOUKA ¢ 3amsaToH ( 3 ), YTO HHOTTAa MOXKET YMEHBIINTh KONNIECTBO NEYaTAEMBIX
cuMBOJIOB. HampyMep, NOCELIKA CeAyIOMER KOMaHHOH CTPOKU:

"TRIG:DELAY 1; COUNT 10"
PaBHOCHJIbHA ITOCBIIKE JABYX CIEINYIOIHX KOMaHI:

"TRIG:DELAY 1"
"TRIG:COUNT 10"

JArist cBSI3M KOMaHI U3 pasiutiHblx noocucmem CleIyeT UCTIONB30BATh JIBOETOTHE U
TOYKY ¢ 3araToil. Harmpumep, B clenyoineil koManaHoii crpoke 6y neT BrpaboTano
coobmenue 00 onmbKe, eciiv ONB30BATeNb He Oy IeT NCIOb30BaTh U IBOSTOUHE, U
TOUKY C 3alIATOM.

"SAMP:COUN 10;:TRIG:SOUR EXT"

HcnonszoBanne napamerpos MIN u MAX

Bo MHOrHX XOMaHAaxX Ha MeCTO NTapaMeTpoB MOXKHO nToMemars MINimum u
MAXimum. HampuMep, pacCMOTPHM CIIEAYIONIYIO KOMaHIY :

VOLTage:DC:RANGe {<range>|MINimum |MAXimum}

BMecto TOr0, 9T00BI y CTAHABIMBATE KaKOM-TO KOHKPETHRIH TIpefiel H3MepeHIs
HaIpsOKEHMs, MOXHO 3a/aTh mapaMerp MIN, 4ToOBl yCTaHOBHTH IIpe/e Ha ero
MEHHMABHOE 3HAYEeHKe, WM mapaMeTp MAX, 9ToOB! yCTaHOBUTH IIPEIE) Ha €ro
MAaxCHMabHOE 3Ha9eHHUE.
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Pazgen 4 CripaBOYHUK [0 IUCTAHIMOHHEM MHTepdeiicam
Beenenne B sispik SCPI

3ampoc 00 ycTaHOBKAX IAPAMETPOB

ITonr3oBaTens MoXxeT 3alIpOCUTH TEKYIIECC 3HAYCHUEC OONBIKHCTBA HapaMeTpoB,

noGaBnsas 3nax gonpoca ( ?') x xoMaune. Hanpumep, cremyronas koManma

yCTaHaBIHBaeT KOMMYECTBO 3aMEPOB Ha Holydenue 10 mokasaxmii:
"SAMP:COUN 10"

KompmaectBo 3aMEpPOB MOXXHO 3aIIPOCHUTh, HCIIONTHUB CICAYIOINYK) KOMauay:

"SAMP:COUN?"

MoxHO Takxe 3alPOCUTH JOITY CTUMbIE MUHUMAJIBHOE WJIM MAKCHUMAJIBHOE
KOJIMYECTBA 3aMEPOB, KaK YKa3aHO HIDKE:

"SAMP:COUN? MIN"
"SAMP:COUN? MAX"

BHumMaHue Ecnu nonv3osamens nepedaem 08e Komanovl ¢ 8ONPOCAMY, HO He CUUmMBbIEaem
omeem om nepaoll KOMAHObL U NblMAemcs 3amem CLumams 6Mmopoii omaeem, OH
MOJfCem nonyuumes HeKomaopelie OaHHble Om NePeozo Omeema, a 3amem NOAHbLI
8mopoii omeem. Ymober uzbescamv 5mozo, He cnedyem nepedasdamsv KOMandy ¢
80MPOCOM, He cuumuleas omaema. Ecau maxkyio cumyayuio npe0omspamums
HeBO3MOMCHO, HYXCHO nepedamb komandy DCL (ouucmums ycmpoiicmao), npesicoe
YeM NocbLIams BMOPYI0 KOMAHOY C 6ONPOCOM.

Tepmuaaropsl komang SCPI

KomanaHas ctpoka, nepeaBaeMas B MyIbTAMETD Q0/0/CHA 3aBEPINATHCS
CUMBOJIOM <new [ine> (<HoBas crpoka>). Coobmenue EOI (end-or-identify -
KOHel nepefaqn uiu uaentudukarms) crainapta IEEE-488 Taxxke
HHTEPIIPETHPYETC KaK CUMBON <new [ing> 1 MOXET UCIONB30BAThCS A
3aBepIleHNs KOMaHIHOMH CTPOKH BMECTO CUMBOJIA <new [ine>. AHAJIOTHYHO
BOCIIPHHUMAETCA COUETAHUE CHMBOJIOB <carriage returr> (<6o3spam Kapemxi™) u
<new line>. 3aBepllieHHe KOMaHIHOM CTPOKU cez0q BO3BpAIaeT TeKy Uil My Tk
komaHel SCPI Ha xOpHEBOI YPOBEHE.
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Pazgen 4 CrnpaBoYHHK ITO AUCTAHIMOHHBIM MHTepdeiicam
Baeaenue B sisbik SCPI

Oo6mue komangsl crangapra IEEE-488.2

Cranpapt IEEE-488.2 onpenenaer obwue komarOst, KOTOPHIE BEITOTHAIOT
crenyromue GyHKIMI: cOpoc, caMONpOBEPKY M ONEpalyH Y CTAHOBKH COCTOSHHIA.
OO61mue KOMaHAB! BCEria HAYMHAIOTCA ¢ CUMBONA 3Be37iouka ( * ), IMEIOT IJTHHY
OT YETHIPEX [0 IATH CUMBOJIOB M MOTYT BKJITOYATh OJIMH HIH HECKOIIBKO
napameTpoB. KimoueBoe c1oBo KOMaHIEI OTAENISETCA OT [IEPBOTO apaMeTpa
npobenom. [Is pa3feneHus HECKOIBKUX KOMaH/I CIeoyeT HCIIONB30BaTh MOUKy ¢
3anamoi (), KaK II0Ka3aHO HIKE:

"*RST; *CLS; *ESE 32; *OpPC?"

Tunsl napamMerpos sizbika SCPI

Szbix SCPI ycraHaBnUBaeT HECKOJIBKO Pa3IHMdHBIX (POPMATOB TAHHBIX, KOTOPbIe
HaIVIEXHUT HCIOJIB30BATh B POrPAMMHEBIX COOOIIEHUAX U OTBETHBIX COOOIIEHMAX
MyJIbTHMETpPA.

YucnoBble napaMeTpbl. KoMaHIB, 17151 KOTOPBIX HEOOXOJUMBI HHCIIOBBIE
MapaMeTphl, BOCIIPHHUMAIOT BCe OOIIEYIIOTPeOUTENBHBIE IECATUIHbIE
Mpe/ICTaBIIeHUs YHCel, BIUII0OYas HeoOs3aTeNbHbIe 3HaKH (+ WIH ~), IeCATUIHbIe
TOYKH ¥ SKCTIOHEHIMATHHBIH opmaT. Hapsmy ¢ 5THM B kauecTBe YHCIOBBIX
[apaMeTPOB BOCIIPUHUMAIOTCS TAKXKe TaKHe CHELUATbHbBIE BETHIUHBI KaK
MINimum (MHHEMYM), MAXimum (MakcuMyM)u DEFault (3Ha9eHHe I10
yMomdanuo). C 9HCIOBHIMY IIapaMeTpaMHi MOXKHO IlepelaBaTh INHPOKO
yroTpebngemMple COKpallieHus IpH 0003HaYeHUY €TUHUL M3MEPeHus (Harpumep,
M, K nnn u). Ecy npHHAMAroTCA TONBKO KOHKPETHBIE YHCIIOBLIE 3HAYCHMS,
MYJETUMETP aBTOMATHIECKH OKPY IIIET BBOJMMBIE YKCIIOBBIE TAPAMETPhI.
Cremyromas HAKe KOMaHIa UCIIONIb3Y €T YHCIIOBOi apaMeTp:

VOLTage:DC:RANGe {<range>|MINimum|MAXimum}

JuckpeTHble napameTpsl. s IpOrpaMMHPOBAHHS YCTaHOBOK, KOTOPBIE IMEIOT
OrpaHMYeHHOE KOIMIECTBO 3HAYEHUH (Takux kKak BUS, IMMediate,
EXTernal), HCHOIB3YIOTCA IUCKPETHBIE TapaMeTpsl. OHM UMEIOT KOPOTKYIO H
ITAHHYIO (OpMBI IPEACTABRIICHUS, aHATOTHIHO KIIOYEBBIM CI0BaM KoMaH. s
MX TpeCTaBJIeHI MOXHO HCIIOH30BaTh KOMOMHALNH M3 CTPOUHBIX U ITPOTIMCHBIX
Oyks. OTBETHI Ha 3aIIPOCHI BCET/Ia MPE/ICTaBIIOTCA B BUIE KOPOTKHX (OpM H
comepar TOJILKO cTpodHble OyKBHL. Clefyiomas HIbKe KOMaH/a UCTIONE3Y eT
JUCKPETHBIE TTAPAMETPHI:

TRIGger:SOURce {BUS|IMMediate|EXTernal}
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Paznen 4 CrnpaBodHUK MO AUCTAHUIMOHHBIM MHTEpdeiicam
®opmMaTbl JaHHLIX BLIBOAA

Jloruyeckme napamerpbl. Kaxaplit U3 TOrHIeCKUX IapaMeTpOB MOXKET
TIpUHAMATH THO0 UCTHHHOE, MO0 N0XkHOoe cocTosiHue. 3HaueHue "OFF" (BBIKIJL.)
unu "0" MyJIBTUMETp BOCIIPHHIMAET KaK JIOXKHOE COCTosHUe. 3Hadenue "ON"
(BKJL) mmu "1" - xak MCTHHHOE cocTossHMe. [Ipy BEIMONHEHIH 3ammpoca 0
JOTAYEeCKOH yCTaHOBKE, MpUOOp 6ce20a oTBEYAET 3HadeHUAMH "0 vim "1".
Crenyromas KoMaH/a UCTIONb3YET JIOTHYECKUH TapaMeTp:

INPut: IMPedance:AUTO {OFF|ON}

CtpokoBrle napaMeTpbl. CTPOKOBEIE TapaMeTPhl MOTYT COAEPIKATH HPAKTHICCKU
mo6r1e cuMBOIEL koma ASCII. CTpoka donorcra 3aKMI09aThECA B OTOXKIECTRIAIONINE
OMHApHBIE FITH JBOMHEIE KABEIYKH. JTH KaBBIYKH MOKHO BKJIFOUHTE KaK YacTh
CTPOKH, U1 9Ero CIIeNYeT 3aKIF0IUTh CTPOKY B IIaphl OAMHAPHBIX WIH JBOMHBIX
KaBEIYeK, HEe BCTABIIAA MeXIy KakIOi U3 map HUKaKUX CUMBOJOB. Clieqyromas
HUXE KOMaHAa CIIONb3YeT CTPOKOBEIH TapaMeTp:

DISPlay:TEXT <quoted string>

@opMarTsl JaHHBIX BEIBOJA

JlauHEle BHIBOMA TIPEACTABILIOTCA B OOJHOM U3 GOpPMATOB, yKa3aHHBIX B
cnenyromei Tabnune.

Tun gaHHbIX BbIBOAA ®dopmar gaHHbIX BbIBOAA

3anpocel, He OTHOCALLMECA K cTpoka u3 He Gonee yem 80 cumeonos ASCII
noKasaHusM

OpHo nokasaHue (IEEE-488) SD.DDDDDDDDESDD<n!>

Heckonbko nokasanwii (IEEE-488) SD.DDDDDDDDESDD,....,...,<nl>

OaHo nokasaHue (RS-232) SD.DDDDDDDDESDD<cr><nl>

Heckonbko nokasanuii (RS-232) SD.DDDDDDDDESDD,....,...,<cr><ni{>

S oTpULAT. UK NONOXKMUT. 3HaK
D undposble paspsakl

E JKCTNOHEHTA

<nl> CcWMMBO HOBOW CTPOKU

<cr> CcuMBOR BO3BpaTa KapeTku
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Paspmen 4 CrnpaBo4YHHK 10 JUCTaHUIMOHHBIM HHTEpdeiicam
Hcnone3opanue coobienus Device Clear nist ocTAHOBKH H3MepeHuUst

Hcnone3oBague coobuenns Device Clear 11t ocTaHOBKHA
U3MEpEeHHI

Device Clear (O4uCTHTS YCTPONCTBO) ABNIAETCS HA3KOYPOBHEBBIM COOOIICHIEM
TEEE-488, koTopoe MOXET UCIONIb30BaThCA AT NPHHY AMTENBHOM 0CTAHOBKH
TeKy1Iero Ipoliecca W3MepeHui. PaznudHele S3bIKH NPOTpaMMHUPOBAHUS A
unTepdeiicabie wiatel [EEE-488 ob6ecnieqnBaioT Takylo BO3MOXKHOCTb, UCHONB3Y S
cobcTBeHHBIe crienuanbHble koManapl. [Ipu npueme coobimenus Device Clear
PerucTphl COCTOSHUA, O9epens OMUO0K U BCE COCTONHUA KOH(UIYpallMH OCTAIOTCA
HemsMeHHbIME. Coobimenue Device Clear BRIIOTHAET clieAyIOMIMe XEHCTBHA.

o Bce Tekymue N3MepeHNs NIPephIBAIOTCS.

« Cucrema 3amycka MyJIbTHMETpa BO3BpaliaeTcs B "COCTOSIHUE IpoCcToA".

« Bydepsl BBoJIa M BBIBOA OYHIIAIOTCA.

« IIpoucxomuT MOATOTOBKA MyJIHTHMETPA K IIPHEMY HOBOI KOMaHIHOM CTPOKH.
ITpu pabote ¢ unTepdeticom RS-232 k pesynpTaTaM, aHAJIOTHYHBIM BO3AEHCTBHIO
coobdmeHus Device Clear crannapra IEEE-488, mpusoaut nepengada cuiMBona
<Ctrl-C>. Ilocne nocTywieHus cooOmeHus 00 o9ucTke ycTpoiicTea muHut DTR
(TepMuHan JaHHBIX roToB) MyabTHMeTpa yctaHoBuTca B MICTHHHOE cocTosiHue.

Bonee nodpobras ungopmayun cooeporcumes 8 noopasoene "lIpomoxon
yemanoenenus ceéasu cuenanamu DTR/DSR", cmp.151.

Pexxum TALK ONLY mia npusTEpOB

ITons30BaTENs MOXKET YCTAHOBHTE aapec Ha "31", 9To ABIIETCS PEXKHMOM paboThl
monvKo Ha nepedayy. B 3TOM pexume MyJETUMETP MOXET BBIBOJAHTE IIOKa3aHUA
HETOCPEeICTBEHHO Ha IpHHTep 0e3 BMemaTeIbcTBa CO CTOPOHBI KOHTPOJLIEpa 110
myHaM RS-232 unu [EEE-488. s HopMansHO#M paboTH CleLyeT TOJNBKO
N03ab0TUTHLCA O TOM, 9TOOBI IpUHTEP OBUI CKOHGHIYPHPOBaH Ha PEXHM "TOJIBKO
nipueM". Azpec 31 gBisieTCA HEAOIY CTHMMBIM, €CJIM MYJIETHMETP YIPaBJLIETCA
KOHTPOJJIEpOM 1UKMHEI o uHTepdeiicy HP - IB.

Eciu nonb3oBatens BhiGepeT uHTepdeiic RS-232, a sateM ycranoBuT aapec HP-IB
171 pabOTHE TONBKO Ha nepepady (aapec 31), MynsTUMETp OyaeT nocetnams
mokasaHwus 1o uaTepdeiicy RS-232, ecnu HaxoaUTCA B peXHME MECTHOTO
yIpaBJICHHA.
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Pasmen 4 CrnpaBO9HUK IO JUCTaHUIHOHHBIM MHTephelicam
IIpouenypa ycranosku aapeca HP - IB

ITponienypa ycranosku anpeca HP - IB

Kaxnoe yctpoiictBo, mommodeHHoe k uaTepdeiicy HP-IB (IEEE-488), nomkHo
HUMeTh eANHCTBeHHBIHN anpec. MOXKHO YCTAHOBUTE afipec My IETHMETPa Ha JIOOYI0
BemmuauHy Mexay 0 u 31. [Ipu oTrpy3ke MyJIbTHMETpA € 3aBOJIA aJPeEC YCTAHORIICH
Ha ""22"'. IIpy BKIOYEHUH MYJIBTHMETpA apeC BHIBOAUTCA Ha HHIUKATOD
nepenHel nanemu. Cm. maxoice nodpazoen "Aopec HP - IB”, cmp. 91.

On/Off
[Shift] 1 Bxx04MTL MeHI0 nepenneii nanenn.
A: MEAS MENU
2 TlepemMecTuTbCs Ha 3ToM YpoBHe A0 /O MENU (MeH10 BROAA/BLIBOAA).
E: I/0 MENU
) 3 IlepeMecTHTbCS Ha ypoBeHb BHH3 10 Komanabl HP - IB ADDR.
1: HP-IB ADDR
4 TlepeMecTHThLCH BHH3 Ha YpOBeHb "'parameter' (HapamMeTpsl) JJIst YCTAHOBKH
ajpeca.
J{nst i3MeHeHns afipeca cliey €T HCIIONb30BaTh KIABUIIH CTPEIOK BIEBO/BIPAaBO U
BHH3/BBEPX.
N22 ADDR
[Auto/Man ) 5 CoxpaHHTbL c/ieJIAHHOe H3MeHEHHE H BhIKJIIOYHTL MEHIO.
ENTER

A;[pec 3alIOMHWHACTCA B 3H€p20H€306uCuM012 IIaMATH U He UIMeHAemca T10CIIE
BBIKIMOUYCHUA ITATAHU HUITH JUCTAHIIHOHHOI'O c6poca.
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Pasgen 4 CrpaBodYHMK 110 IHCTAHLIHOHHBIM HHTEpdeiicam
Ipouenypa ycTAHOBKM AMCTAHIMOHHOIO HHTepdeiica

On/Off

[Shift] [<]

ENTER

IIporerypa ycTaHOBKY JUCTaHIMIOHHOTO HHTEpdeiica

MynrsruMerp obnanaer npyms untrepdeiicamu: HP - IB (IEEE-488) u RS-232. [Insa
paboThl MOXKHO BKJIIFOUUTH TOJBKO OIUH U3 HUX. IIpH OTrpy3Kke MyJIbTHMETpa C
3aBOZa B paGouee cocrogHue ycraHaBnuBaerca uuatepdetic HP - IB. Cu. maxorce
nodpazden "Bulbop oucmanyuonnozo unmepgeiica”, cmp. 92.

BrutiouuTh MeHI0 NepenHeil naHe n.

A: MEAS MENU

IepemecTuThLCs Ha 3TOM ypoBHe 10 1/0 MENU (MeH10 BBoJa/BHIBOAA).

E: I/0 MENU

HepeMecTHThLCS Ha YPOBEHb BHU3 M 3aT€M Ha 3TOM YPOBHE 10 KOMaHABI
INTERFACE (MuTepdeiic).

2: INTERFACE

IepemecTMTLCA BHA3 Ha ypoBeHS ''parameter' (mapamerpel) Juis BeiGopa
uHTep@eiica.

JUiA mpocMOTpa BapHaHTOB BEIGOpa uHTepdeiica claemyeT HCHONb30BATE KIIABHIIN
CTpeJIOK BiIeBO/BIpaBo. Y craHoButh HP-IB/488 mmu RS-232.

HP-IB / 488

Coxpalmn cAeJlJaHHOe H3MEHEHHE H BLIK/IIOYHTL MEHIO.

Bapuant BrI6paHHOTO HHTEphelica 3alI0MUHACTCS B dHEP2OHE3AGUCUMO TIAMATH U
He uaMeHsemcs TIoCTIe BHIKJIFOYEHHA MMTaHKs WK IUCTaHIIMOHHOr0 cbpoca.
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Paznen 4 CnpaBouHHK 10 AUCTAHIMOHHLIM MHTepdeticam
Ilpoueaypa ycTaHOBKH CKOPOCTH B Goaax

IIpomenypa ycTaHOBKH CKOpOCTH B 60omax

Jisa pabotel ¢ unTepdeiicom RS-232 MOXKHO yCTaHOBATH OFHY U3 IIECTH
CKOpocTeii NepechbuIkd HH(opMaluy B 6o1ax. [Ipu oTrpy3ke MyIbTHMETpa €
3aBOJla CKOPOCTh ycTaHaBIuBaeTca Ha 9600 6on. Cu. maxoice nodpazden
"Ilepexmouenue cxopocmeii 8 600ax (RS-232)", cmp. 93.

On/Off

1 BKIIOYHTH MEHIO NepeaHeii HaHe .
A: MEAS MENU
2 IlepemecTHThCs Ha 5TOM YpoBHe A0 I/0 MENU (MeH10 BBOAa/BBIBOAR).
E: I/0 MENU
3 TlepeMecTHTLCHA Ha YPOBEHL BHU3 M 3aTEM HA 3TOM YPOBHE A0 KOMAH/bY
BAUD RATE (CkopocTh B 001aX).
3: BAUD RATE
4 TlepemMecTHTHLCS BHHM3 Ha YPOBeHb ''parameter" (mapameTpsbl) 1515 BbIOOpa
ckopoceTH B foaax.
JUTs pOCMOTpa BapHaHTOB ckOpocTell B 60axX clelyeT UCTIoNb30BaTh KITaBATNY
CTpenoK BiIeBO/BIIpaBo. YctanoBUTh: 300, 600, 1200, 2400, 4300 unu 9600 6ox.
9600 BAUD
[Auto/Man | 5 CoXpaHuTh CIeJ2HHOE H3MeHEHHE M BHIKIIIOUHTH MEH}O,
ENTER

BapuanT BrIOpaHHON CKOPOCTH 3aTIOMHUHAETCS B IHEP2OHE3Q6UCYMOT, TIAMSTH W:He
u3Mensiemca TIOCTe BRIKITIOUEHMA INTaHNA WK JUCTaHIUOHHOI 0 cOpoca;
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Paznien 4 CrpaBovHMK [0 AUCTAHIMOHHBIM MHTepheiicam
IIpouenypa ycTAHOBKH NPOBEPKH YeTHOCTH

On/Off

[Shift] [<]

[Auto/Man |

ENTER

Hponeﬂypa YCTaHOBKH IIPOBEPKH YECTHOCTH
Ji1a pabotsl ¢ RS-232 MOKHO yCTaHOBHUTH OJMH M3 BAPHAHTOB NPOBEPKH

9ETHOCTH. 3aBOACKas yCTAHOBKA - MPOBEPKA JETHOCTH IO CeMH paspsagaMm. C.
maxosce nodpazoen "Buibop eapuanmos npogepxu wemnocmu (RS-232)", ecmp.93.

BruiiouuTs MEHIO DepeaHeii maHeJH.

A: MEAS MENU

IlepemecTnThes Ha 3TOM YpoBHe 10 /O MENU (MeHio BBoAa/BLIBOAA).

E: I/0 MENU

IlepemecTnThCS Ha YPOBEHL BHH3 H BJIEBO 10 komaHAbl PARITY (UETHOCTD)

4: PARITY

ITepeMecTHTLCSI BHU3 HA YPOBeHD ''parameter’ (mapamerpsl) 4Jist BbIGopa
BApPHAHTA MPOBEPKU YETHOCTH.

JUot ipocMoTpa BAPHAHTOB CIISAYET UCTIONE30BATh KIIABUIITN CTPEJIOK BIIEBO/BIPABO.
Vcranosuts: None - 63 rpoBepkd (8 paspsanos), Even - uerHocts (7 pazpsanoB) wim
Odd - sevyerHoCTS (7 pa3psnos). KommaecTBo pa3psnoB yCTaHABINBACTCS KOCBEHHO.

EVEN: 7 BITS

Coxpamm, cAeJIaHHO€ H3MEHEHHE H BBIKIIDYHUTH MCHIO.

BapHElH'I‘ ITIPOBEPKHU YETHOCTH 3alIOMHUHACTCA B 3Hep20He3a8ucuM0ﬁ naMATH U He
usmensemcs 10CJIC BEIKIMOUYCHNAA MATAHAA I JUCTaHIIMOHHOIO CGpOC&.
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Paznen 4 CupaBodYHMK 10 AUCTAHIMOHHEIM HHTEpdeticam
IIponenypa ycTaHOBKH A3bIKa MPOrPaMMHPOBAHHSA

On/Off

[Shift] [<]

[Auto/Man |

ENTER

ITpouenypa ycTaHOBKY SI3bIKa MPOrPaMMHUPOBAHMS

J14 iporpaMMHpOBaHuUsL MyJIBTEMETPA ¢ Y CTaHOBJIEHHOTO JUCTAHIIHOHHOTO
uHTepdelica MOXKHO BBIOpATh ONHH U3 TpeX A3bIKOB IporpaMMupoBanus. Ilpu
OTIPY3KE C 32B0Ja B MyJbTUMETpe ycTaHapnuBaeTcs a3bIK SCPL. Cym. makoice
noopazden "Betbop azvixa npozpammupoganus”, cmp.94.

BxUIIOUMTH MEHIO NepeIHeli NaHeH.

A: MEAS MENU

TlepemecTuThcs Ha 3TOM ypoBHe 10 1/0 MENU (MeH10 BB0Ja/BBIBO/A).

E: I/0 MENU

IlepemecTHTLCH HAa YPOBEHb BHH3 H BJIEBO 10 komanasl LANGUAGE (A3BIK)

5: LANGUAGE

IlepemecTHTHCA BHH3 Ha YpPOBEHB '"parameter' (mapamerpsl) Ajst BbIGopa
SI3BIKA.

Vcranosuts oquH u3 BapuantoB: SCPI, HP 3478A wnu Fluke 8840A.

SCPI

Coxpamm: CAE€JIaHHO€ H3MEHECHH € H BBIK/IIDYHTHL MECHIO.

Y cTaHOBNIEHHBIH BApHAHT A3BIKa 3alIOMHAHACTCA B '3Hep20He3a6ucwwoﬁ TIAMATH N He

UsMeHsiemcs 110CJ1€ BBIKIMIOYEHNA ITHTAaHKUA UIIH JUCTAaHIIIOHHOTO c6poca.
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Paznen 4 CrnpaBodHWK 11O JUCTaHITMOHHBIM HHTepdeiicam
CoBMeCTHMOCTD C IPYTMMH SI3bIKAMH NPOrPaMMHPOBAHMS

CoBMeCTHMOCTH C ApPYIUMH A3bIKaMH IIpOorpaMMHAPOBaHMA

MoxHo ckoHdurypupopats MyasTUMeTp HP 34401 A mng BocpusaTHA B
HCTIOTHEHMA UM koMaun MysTumetpa HP 3478 A mnu mynsruMerpa Fluke
8840A/8842A. TucTaHIIMOHHOE YIpaBlIeHHe [03BONAET 00pamaThcs TONBKO K

(Y HKIMOHATEHEIM BO3MOXKHOCTSIM BEIOpaHHOTO A3b1Ka. Oy HKIMOHAIBHEE
BO3MOXHOCTH camoro MynsTiMerpa HP 34401 A omHOCTEIO peaTn3yrOTCS TOBKO
mpu Bet6ope s3uika SCPI. Bonee noapo6Has uudopManug 1o ycTaHOBKe ApYTUX
SI3BIKOB C TIepeaHed maHellu cOAepXKUTCA B noapasnene "IIpomenypa ycTaHOBKH
A3pIKa MPOrpaMMHUPOBAHKA" Ha IIpeABLAY e cTpanuie. [Ipy nucTaHIIMOHHOM
yOpaBleHUH A BbIOopa A361ka HeoO6X0IMMO HCIIONE30BATh CIeLYIOIKe KOMaH/IEL:

L1l BbI6OD sA3b1Ka SCPI
L2 BeIOOD A3b1ka HP 3478A
13 BrIOOp s3bIKa Fluke 88404

B HP 34401 A npaxTidecku peanu30BaHbl BCE KOMaHAbIL, HIMEIOMUECS B ABYX
IpYTuxX MyJBTHMETpPaX, 38 UCKIIOYEHHEM KOMaH/ CaMOIIPOBEPKH U KaJTHOPOBKH.
Junsa xamubposku HP 34401 A Bcerna Heo6xomuM a3eik SCPI. Komanmst
KamMOpOBKH M1 NBYyX ApYyrux MynsTuMeTpoB Ha HP 34401 ucnonuaThes He 6y My T.

Cnedyem yuumwvligame, Y¥mMo GpEeMEHHblE COOMHOUIEHUS UIMEPUMENbHBLX
NpoOYeccosd npu UCHONb306GHUY ATbMEPHAMUBHBIX A3bIKO8 MOZYM OMIUYAMbCS
om ananozuyHelx coomuowenui npu ucnonsvzosarnuu SCPIL

Yceranoska s3bpika HP 3478A

Bcee xomanzs HP 3478A BocnpuruMarotes M ucnionastores HP 34401A, eciu B
TIOCJIE THEM [pely CMOTPEHBI aHATIOTHYHBIE OTIEPALNH, 33 HCKIIIOUEHHEM KOMAHJ,
yKka3aHHbBIX Hke. MHopManms o nporpaMmuposanmo HP 3478A conepxurcs B
Huempyxyuu no sxcnnyamayuu HP 34784 (HP 34784 Operating Manual).

Komanpa HP 3478 HasHaueHue Peaxkuusa HP 34401A
C BrinonHaeT kannbpoBky. Komanga npuHumaeTes, Ho
' UrHOPUPYETCA.
Device Clear BhinonHsEeT camorpoBepKy U CamonpoBepka He BbINOMHAETCS.

(oumncTuth yerpoicreo) | cbpoc.
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Paznen 4 CopaBouHHK IO AUCTRHIMOHHHIM MHTEpdeiicam
CoBMeCTHMOCTD ¢ IPYTHMH AI3bIKAMH NPOrPAMMHAPOBAHHA

Ycranoska aseika Fluke 8840A/8842A

'Bce koMane! Fluke 8840A vnn 8842A BOCIPUHHMAIOTCA U UCIIONHSAIOTCS
mynbTEMeTpoM HP 34401A, ecnu B moclieAHEM IIpeIy CMOTPEHbI aHATIOTHIHbIE
orepaly, 3a UCKITIOYeHUeM KOMaH I, YKa3aHHBIX HIbKe B TaOJuile.
HononnutensHas nHGOPMays 110 IPOrpaMMHUPOBAHUIO COJEPIKUTCS B
Texnuueckom onucanuu Fluke 88404 unu 88424 (88404/88424 Instruction

Manual).
Komanpga
Fluke 8840A HasHaueHue Peakuus HP 34401A

G2 BeisblBaeT noackasky o BelpabatbiBaet coobuieHue 06

kanubpoBOYHOM BXOZAHOM curHane. ownbke 51 B 8840A/8842A.

G4 Bbi3biBaeT MHopMaLMIo 0 OTtBevaeT coobyeHunem "1000".

COCTOSIHUW KanubpoBKU.
G8 Boszepaiyaer crpoky OteeyaeT coobLlieHnem:
naeHTUKaumm. “HEWLETT-PACKARD,
34401A,0,X-X-X".
P2 BeIBOAWUT NEPEMEHHY!0 BuipabatbiBaeT coobueHne 06
KanuBpoBOYHYIO BENUYUHY | owmnbke 51 g 8840A/8842A. |

P3 BbiBoaUT coobiueHue, BreipabatbiBaeT coobuieHue 06

onpegensemMoe nonb3oearengmM. owunbke 51 B 8840A/8842A.

Z0 BrinonnseT camonpoBepky. CamonpoBsepka He BbiNONHAET-CA U
HUKaKux coobwenuit o6 owmbkax B
6aliT cocToAHNUA He 3anucbiBaeTCA.

co 3anommnHaeT BXOAHOW CUrHan Kak BeipabatbiBaeT cooblieHue 06

KanubpoBoYyHOe 3HaYeHue. owmnbke 51 B 8840A/8842A.

Cc1 HaunHaet kannbpoeky ALIM. BelpabaTbiBaeT coobuweHue o6
owmbke 51 B 8840A/8842A.

c2 HauuHaeT kanubpoBKy NEPEMEHHOTO BoipabaThisaeT coobuyenne o6

TOKa Ha BbICOKUX YacToTax. owwnbke 51 B 8840A/8842A.

Cc3 Beoaut pexum ERASE (CTEPETL).| BeipabartbiBaeT cooblueHvie 06

owmbke 51 B 8840A/8842A.
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Paznen 4 CrnpaBo4HUK IO JUCTaHLHMOHHBIM UHTepdeiicam
Hudopmanus cootBeTcTBHA A3bIKY SCPI

Nudopmanms coorBercTBUA 361Ky SCPI

Cregyroniye HIKe KOMaBIBl CIIeHMaNbHO CO3MaHk! i MyJibTumerpa HP 34401,
OnH He BXOAAT B cHcTeMy komaH/ BepcuH 1991.0 crarnapra SCPL. Onnako 31u
KOMaHZH pa3paboTtaHel B ¢opmaTe sa3bika SCPI U moqauHIOTCS BCeM
CHHTAKCHYECKUM IIPaBUIaM TOTO CTaHAapTa.

Msaorue w3 06s3aT enbHbIX koMaHa SCPI BoCHpHHMMAIOT € My/IbT HIMET POM, HO
I OPOCT OT bl U ACHOCT Y M3NOK €HUA B JaHHOH UHCT PYKLIM OHH HE

paccMoT penbl. [Todr 1 Bce He3a AOKyMEHT MpOBaHHbIE 3/1€Ch KOMaHIBI HMEIOT

¢ yHKIOHAIbHbIE aHATIOTH, OICAHHEIE BBIIIE B JAHHOM pasfele.

CALCulate
:AVERage :MINimum?
:AVERage :MAXimum?
:AVERage :AVERage?
:AVERage : COUNt?

:DB:REFerence {<value>|MINimum |MAXimum}

:DB:REFerence? [MINimum|MAXimum]

:DBM:REFerence {<value>|MINimum|MAXimum}

:DBM:REFerence? [MINimum|MAXimum}
:FUNCtion {NULL|DB|DBM|AVERage|LIMit}
:FUNCtion?

:LIMit:LOWer {<value>|MINimum|MAXimum}
:LIMit:LOWer? [MINimum|MAXimum]
:LIMit:UPPer {<value>|MINimum|MAXimum}
:LIMit:UPPer? (MINimum|MAXimum]
:NULL:OFFSet {<value>|MINimum|MAXimum}
:NULL:OFFSet? [MINimum|MAXimum]

CALibration
: COUNt?
:SECure:CODE <new code>
:SECure:STATe {OFF|ON},<code>
:SECure:STATe?
:STRing <quoted string>
:STRing?

CONFigure
:CONTinuity
:DIODe

INPut

:IMPedance :AUTO {OFF|ON}
: IMPedance : AUTO?

MEASure

:CONTinuity?
:DIODe?

SAMPle
:COUNt {<value>|MINimum|MAXimum}
:COUNt? [MINimum|MAXimum]

[SENSe:]
FUNCtion "CONTinuity™
FUNCtion "DIODe"
FREQuency:VOLTage:RANGe {<range>|MINimum|MAXimum}
FREQuency:VOLTage:RANGe? [MINimum|MAXimum)
FREQuency:VOLTage :RANGe :AUTO {OFF|ON}
FREQuency:VOLTage : RANGe : AUTO?
PERiod:VOLTage :RANGe {<range>|MINimum|MAXimum}
PERiod:VOLTage :RANGe? [MINimum|MAXimum]
PERiod:VOLTage:RANGe:AUTO {OFF|ON}
PERiod:VOLTage:RANGe :AUTO?
ZERO:AUTO?

SYSTem
:LOCal
:REMote
:RWLock
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Paznen 4 CnpaBoYHHK ITO AUCTAaHIMOHHBIM MHTEpdeiicaM
Hudopmanust coorBercTBHA ctannapty IEEE-488

WNudopmarnus coorBercTBus crannapry IEEE-488

JIMHUKM WUHBLI yNpaBneHus AppecHsle KOMaHabI

ATN Briumanne DCL OuncTuTb YCTPOICTBO

IFC OuuncTuTb UHTEpeiic EOI KoHey nepeaaum unu

REN [uncTaHyMoHHOE naeHTudKaumm
ynpasneHue GET 3anyck rpynnbt

SRQ 3anpoc Ha obcnyxusaHue GTL Mepexoa Ha MeCTHOe

LLO 3anupaHue MecTHOro
SDC OumncTka BeIGpaHHOro ycTpoiicTea
SPD 3anupaHue nocneaoBaTenebHOro

onpoca

SPE  OTnupaHue NocriegoaaTeribHOro
onpoca

Ob6uwue xomanawl IEEE-488.2

*CLS *RST

*ESE <enable value> *SRE <enable value>

*ESE? *SRE?

*ESR? *STB?

*IDN? *TRG

*OPC *TST?

*OPC?

*PSC {01}

*PSC?
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Coo0mmenus 06
OIINOKAX



Coo0Oirenus 00 ommoOkax

« Brifopka ommbok BenonHgeTcs o anropurmy FIFO. IepBoit BrBoguTCS
omubKa, kotopas Obla reppoii 3anoMHeHa. Ilocie CAUTHIBaHUA BCEX OIHMOOK
u3 ouepenu ceeropoii curaamsarop ERROR (Omwu6ka) Beikmodaercs. Besxuit
paz npH BbIpaboTke coobmieHus o6 omubke 3ByKOBOI CUTHAIM3aTOp
MYJIBTHMETpPA BHIIAET 3BYKOBOH CHTHAIL.

o Ecmu Bo3uukio 6omee 20 omboK, TO IMOCTSAHAS OMNOKA, 3aIIOMHEHHASA B
odepeny (camas IIO3HAA IIO BPEMEHH), 3aMeHseTcss komoM - 350, "Too many
errors"” (CTMIKOM MHOT0 OmIK00K). HUKakue OONOIHUTENBHEIC OINHOKH He
3aIOMHHAETCA 10 TeX IIOp, IToKa He OY Iy T CYUTAHK! yiKe HMEIOIIHECH OIUOKH.
Ecnyn Hukakux ommuO0K He IPOU30ILIO K MOMEHTY CYHTHIBAHHS OUepenn
oImub0K, MyJIBTHMETp oTBedaeT coobmenueM + 0, "No error” (OmmGku Her).

+ IIpH BHIKIIFOYECHHH CETH IIMTAHUA WIH IIOCIIE MCITOMHEHMA KoMaHasl * CLS (clear
status - c6poc cocTosHUA) ouepelb omuboK ounmaeTca. KomaHma *RST (reset -
cOpoc) ouepenu omubOK He ovuwyaem .

o Vnpaenenue c nepedneii nanenu:
3: ERROR (SYS MENU)

Ecnu cerooii curHanusarop ERROR BkmoueH, TO WA CUNTHBAHKA OIUOOK,
3aIIOMHEHHEIX B OYepeH, ClleflyeT HaxaTh knasuimy [ Shift | (Recall
Menu). Omu6KH BEIBOIATCA 20pu30HmMAIbHO Ha YpOBHE "parameter”
("mapametp"). Bce ommbku 0UnmaloTCs, €M OJIB30BaTeNb llepeiiieT Ha
ypoBeHB"parameter” ¥ 3aTeM BBIKITIOYUT MEHIO.

ERR 1: -113
] |
MepeasownbkaB | [ Kopowwubku

ouepeam

o JHucmanyuonnoe ynpagnenue:
SYSTem:ERRor? Cuumwigaem 00HY ouwubKy u3 ouepeou ouubox

OwmmbKy UMeI0T cllenyromnuiit dopMat (cmpoxa owubku Modxcem cooepicamy
00 80 cumeonos):

-113, "Undefined header"
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Pazgen 5 Coobmenns o6 omuOKxax
OmuoKy UCIoJHeHust

OmuoKM UCTIOIHEHMS

-101 Invalid character (HenpaBuibHBIH CHUMBOI)
B xomaunHO#H cTpoke 00HapyXeH HermpaBWiIbHeIM ciMBoa. Hanpumep,
MOJTb30BATENb CITyYaifHO BCTABIUI TaKOM CHMBOIL, Kak: #, § win % B 3ar0JI0BOK
KOMaHIbI FUTH BHY TPH Ha3BaHuA MapameTpa. [Ipumep: CONF: VOLT#DC

-102 Syntax error (OmuOka CHHTaKCHCA)
B xomanzgHO#H cTpoke 0OHapy keHa omuOka cHHTakcuca. HanpuMep, nonb30BaTenb
CITy9aifHo BCTABHII IPOOEI 1o WIHM MOCe JBOSTOYHS B 3aroJIOBKe KOMaHIBI MITH
niepen 3arATod. [Ipumep: SAMP : COUN ;1

-103 Invalid separator (HenpasuibHBIH pasaenuTe)is)
B xoMaHIHOH cTpoKe 0OHapyXeH HeNpaBWIbHBIN pasnenutens. Hanpumep,
TIOTIh30BATENb CIyJaifHO BCTABIII 3AIATYIO BMECTO JBOSTOIHS, TOUKH C 3aIATOM
wix npobena, aubo BCTaBWI Npoben BMecTo 3anaTol. IIpimmep: TRIG: COUN, 1
or CONF:FREQ 1000 0.1

-104 Data type error (Ommubka THIIa TaHHEIX)
B xoMaHIHO# CTpoke 00Hapy xeH HelpaBUIBHBIM THII TapamMeTpa. Hanpumep,
MOJIB30BATENb CIIy4alHO YKa3al IHCI0 BMECTO CTPOKH MITH HaoGopoT. I1pumep:
DISP:TEXT 5.0

-105 GET not allowed (Coobmenue GET HenoItycTuMO)
Hurepdeiicaoe coobuienne GET (Group Execute Trigger -3amyck rpymsl) He
IOITy CKaeTCsl BCTARIIATh BHYTPH KOMaHIHOM CTPOKH.

-108 Parameter not allowed (Hezomy ctuMeiii mapameTp)
B xomanze okazanoch 6oblie apaMeTpoB, 9eM HyKHO. [Ions30BaTesb BB
JUNIHAM TTapaMeTp WM Jo0aBUI TaKoif TapaMeTp, KOTOPhIA He BOCHPHHUMAETCS
komangoi. [Ipumep: READ? 10

-109 Missing parameter (OTCyTCTBYET TIapaMeTp)
B xoMaHze 0ka3anoch HeOCTATOYHOE KOMMYECTBO MapamMeTpoB. [Tonp3oBatens
OTIyCTHJI OZMH WM HECKONBKO [IApaMeTpOB, KOTOpBIE TPEOYIOTCA I JaHHON
koMaHzsl. [Ipumep: SAMP : COUN
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112

-113

-121

-124

-131

-138

-148

Pazgen 5 CooOmenns o6 omuobkax
O1mn0KH HCNoJIHEHHA

Program mnemonic too long (MHeMOHNKa IPOTPaMMBI CITHIIKOM JTHHHA)
BrLT MpUHAT 3aro0BOK KOMaH/bl, COAEPKaInuit 6ojee 12 CHMBOIIOB, UTO
HepomycTuMo. [IpuMep: CONFIGURATION: VOLT : DC

Undefined header (He onpeneneH 3aroixoBok)

Brina npumssTa koMaHga, KOTOpas HellpaBUIIbHA ISl JAHHOTO MY JIETHMETPa .
Bo3MoxHO MoNb30BaTeNh HENPAaBWIIHHO HAIMCAT 3Ty KOMaHAY WM 3TO MOXKET
ObITh HenpaBUNbHAs koMaHna. Eciu ucrons3yeTcs cokpamennas gopma 3amucu
KOMaH[pl, CIIeIly €T [IOMHUTb, YTO OHa MOXET COAEPKATh TOJBLKO HO YeThIpeX GYKB.
IIpumep: TRIGG:COUN 3

Invalid character in number (HenpaBuibsHEIil CHMBOJI B YHCIIC)
B uucie, 3axaHHOM B KadecTBE 3HAYEHHA NapaMeTpa, 00HapyKeH HelpaBWIbHbIH
cumBol. [Tpumep: STAT:QUES:ENAB #B01010102

Numeric overflow (HucnoBoe nepenonHeHue)
OG6Hapy>XeH THACIIOBOH MapameTp, Ibs 3KCIIOHEeHTa oKasanach 6omsme 32000,
ITprmep: TRIG:COUN 1E34000

Too many digits (CUIkoM MHOTO pa3psooB)
O6Hapy KeH YHCIIOBOM apaMeTp, MaHTHCCa KOTOPOro copepkur Gomee 255
paspaOoB, HCKITIOUas HadalbHbIe HY JIH.

Invalid suffix (HenpasunbHbLi cy dhdukc)
HempasuibHo 3aman ¢y Gdukc ays quciaoBoro napamerpa. Bosmoxsa ommmbka B
ero manucanuu. IIpuMep: TRIG:DEL 0.5 SECS

Suffix not allowed (HenomycTtimsiii ¢y pdukc)

Ipunst cydduke, cexyomuit 3a YUCIOBLIM TAPAMETPOM, KOTOPHIH 3TOT
cyhdukc He BocnpuauMaeT. IIpumep: SAMP:COUN 1 SEC (SEC
HEMpaBWIbHELA Cy hhUKC).

Character data not allowed (HenomycTiMble CHMBONIBHBIE AaHHBIE)

IpUHAT AUCKPETHBIH NapaMeTp BMECTO CUMBONIBHOM CTPOKH MITH YHCIOBOTO
napamMeTtpa. [IpoBepUTh CIIUCOK apaMeTPOB, YTOOH! yOeAUTHCSA B IPAaBHWILHOCTH
THIa mapamerpa. [Ipumep: DISP:TEXT ON
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Paznen 5 Coobmenus 06 ommubKax
ONmMOKH HCNOJTHEHHST

-151 Invalid string data (HenpasunbHble CTpOKOBbLIE JAHHKIE)
Ipussara HenpaBWIbHASA CUMBOJBHAS CTpoka. CllefyeT IMpOBEpPUTh, 3aK/F0TEHA JIX
CHMBOJIbHAS CTPOKA B OAMHAPHBIE WK IBOMHEIEC KABLIYKY U BCE JI CHMBOJIBI
CTPOKH SIBIISFOTCS NPaBIIILHBIMUA cuMBosiaMu kofa ASCIL TIpumep:
DISP:TEXT ‘ON  (OTCYyTCTBYeT BTOpas KaBbIYKa).

-1568 String data not allowed (HenmomycriMble CTpOKOBbIE JaHHEIE)
IIpuHATa CUMBOJIBbHAs CTPOKa, HEAOITY CTHMAas JUIs JaHHOH KoMaHb!. IIpoBepuTh
CIIMCOK NapaMeTpoB, yToObl yOeaAuThCs B IIPaBIIIBHOCTH HCIIONB30BaHUS THIIA
napamerpa. I[lpumep: CALC:STAT ' ON’

-160 no -168 Block data errors (Omunbxu 6J10ka JaHHBIX)
Mynvmumemp ne ocnpunumaem 610K OGHHBIX .

-170 no -178 Expression errors (Omutku u3-3a ynoTpeGJIeHUs BRpaXKeHH i)
Mynemumemp He BOCHPUHUMAE MAMEMAMUYECKUX GbIDANCEHUIL

=211 Trigger ignored (3ammyck NpoUrHOPHPOBaH)
TIpunsro uarepdeiicnoe coodbmenne GET (Group Execute Trigger - 3amyck
rpymimsl) wix koMauaa * TRG (3amyck), Ho 3amyck 6bU1 IpoHrHopupoBaH. CiexyeT
yOeAUTHCA, 9TO MyJILTHMETP HAXOAUTCS B COCTOSIHUH OXHMIAHHA CHTHANIA 3aIycKa,
U IPOBEPHUTS, JIPABIILHO JIH YCTAHOBIIEH HCTOYHHUK 3aITyCKa.

213 Init ignored (ITpournopuposana komarza INIT)
Ipunsara xomanga INITiate, HO OHa He CMOTIa HCIIOJIHUTLCH U3-3a TOTO, YTO
MYJITHMETp YK€ HaXOIWICA B IIPOIecce BRIIONHEH T m3Meperrs. Cienyer
mocnath unTepdeiicioe coodmenre DCL (O4uCTHTD yCTPOHCTBO), 9TOOHI
OCTAHOBHTH TEKYIlee H3MEPEHNE W YCTAHOBHTE MYJIbTHMETP B COCTOSHHE TPOCTOL.

-214 Trigger deadlock (TymikoBas CHTyaIps 3aIycka)
TymnukoBas cHTyals 3alycka BOSHUKAET, €CJIM B KadecTBe HCTOYHHKA 3aITyCKa
YCTaHOBJIEH porpaMMHbIit 3amyck o muze (BUS), a mpuamMaeTcs koMaHaa
READ?.
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-221

-222

223

-224

-230

-330

Pazpen 5 Coobmennd o6 omubkax
OmuoKH HenoJIHEHHA

Settings conflict (Kondmuxr ycTaHOBOK)
Coo0menue 06 3ot omubke BHIpabaThIBAETCA B OJHOM H3 CNIEAYIOMNX CITyYacB:

o Tlonn3oBarens mocnan komaHay CONFigure wm MEASure IpH BKIOYCHHOM
pE&KHMeE aBTOMATHIECKOTO IIEPEKIIOUYEHIS IIPEAIETIOB H ¢ (PMKCHPOBaHHOM
paspemaromeii criocoGHocTHIO. [Ipumep: CONF:VOLT:DC DEF, 0.1

o Tlons3oBartens BrIOUMI MaTeMaTHaecKyto onepao (CALC:STAT ON), a
3aTeM M3MEHWUI €e Ha MaTeMaTHIECKYIO OTlepaliio, KOTopas HeJIoIyCThMa s
yCTaHOBJIIEHHOTO poAa pabotsl. HarpuMep, peobpa3oranue B b HENOMYCTHMO
IJ1s By XIIPOBOJHOTO U3MEPEHHA CONMPOTURNIEHU. B pe3yibTare
MaTeMaTHIeCKas orepanus 0y/IET BHIKITIOYEHA.

Data out of range (/lanHble BHe JOITyCTHMOTO JTHAlIa30Ha)

3HageHe YHCIOBOTO TApaMeTpa HaAXOAUTCS BHE AOIYCTUMOTO THATIa30Ha TS
JaHHOH KOMAaHIEI.

IIpumep: TRIG:COUN -3

Too much data (CnumxoM MHOTO JaHHBIX)

IpuHsATa CTpOKA CHMBOJIOB, HO OHA HE CMOIJIA HCIIOJHUTECS U3-3a TOTO, YTO JTHHA
CTpOKH IpeBbickia 12 cuMBoJIoB. JaHHas omOka MOXET BOSHUKHY Th IIPH
HCIOJIHEHNH KoMaH CALibration: STRing and DISPlay: TEXT.

Illegal parameter value (Henomycrumoe 3HaueHne napamMerpa)

TpuHAT AUCKPETHBIIH apaMeTp, KOTOPBIH OKa3alIcs HEAOITy CTUMBIM BapHaHTOM
IUIA 3TOM KoMaHabel. Bo3aMoXxHO mapaMeTp ObUI BEIOpaH HenpaBWIbHO. [IpuMep:
CALC:FUNC SCALE (3mech SCALE sBusieTcss HEIOIY CTUMBIM BAPHAHTOM

mapamerpa).

Data stale (Ycrapepmuye faHHBIE)

INpunara koManaa FETCh? (BBI30B JaHHBIX ), HO BHYTPEHHAA IaMATh 11
XpaHeHUs [TOKa3aHUH oka3anack IycToi. BeiOpaHHOE U3 TaMATH ITOKA3aHUE MOXKET
OKa3aThCs HETIPaBUIBHBIM.

Self-test failed (CamomnpoBepka He IpoILIa)

INonHas caMOHpOBEPKa MYJIETUMETPA B PEXKUME TUCTAHIIHOHHOTO YIIpaBIIeHUA
(MHUOMMpOBaHHAA koMaHoi * TST ?) He nponwia. Kpome 3T0it ommbku
coobmaeTcsa Taxke HHpoOpMALUS 0 APYTHX CIeNUPHIeCKUX OMHUOKax
camorpoBepku. CM. moppasaen "Ommbku caMonpoBepku”, ¢1p.179.
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-350

-410

-420

-430

-440 .

Pazgen 5 Coobmenus 06 omudkax
OHmHOKH UCIOJTHEHHS

Too many errors (CTHIIKOM MHOTO OIIMGOK)

Ouepenp OMIMOOK 3aIONHEHA, TaK Kak pousonuio Sonee 20 omubok. Hukakue
JOIIONHUTENbHEIE OMIMO0K 60Tee He 3alIOMHHAETCA [0 TEX 0P, NOKa. -
IIOJIB30BATENb HE YIAIHT U3 OUepeId 3allOMHEHHbIe omuoky. Odepens omubok
OYMIAETCA TOCIIE BBIKIIFOYCHNY TUTAHMS WM HCIIONHEHHs KOMaHHL *CLS (cOpoc
COCTOSHMUS).

Query INTERRUPTED (3anpoc I[IPEPBAH)

Iomydgena koMana, KOTOpas OCHUTAET AaHHBIE B Oydep BrBOAA, HO Oydep
BBIBOJA CONEPXKUT JaHHBIE OT HCIOMHEHUS Npebl Iy el KoMaHaB! (Ipeablaynne
IaHHsIe He nepemicanbl). Bydep BrBoIa OYHINAETCSA NIOCIE BHIKIIIOUSHHUS TUTAHUS
WM UCIIONHEHHs KoMaHIap *RST (reset - cOpoc).

Query UNTERMINATED (3anpoc HE 3ABEPIIEH)

MynbrumMeTp GBUT aapecoBaH Ha nepenady (T.e. Ha MePecHIKy JaHHBIX M0
ygHTepdeiicy), Ho KoManIa, KOTOpas HallpaBJIAeT NaHHbIe B Oy(ep BbIBOAA, ellle He
npuHsTa . HanpuMep, mone30BaTens HCIIONHIT KoManoy CONFigure, koTopas
He BhIpabaThIBACT HUKAKHUe JAHHbIE, a 3aTeM HONLITAIC] HCIIOMHUTE ONEpaTop
ENTER (BBECTH) UIS CIMTHIBAHMA JaHHBIX 10 THCTAaHIIMOHHOMY HHTepeiicy.

Query DEADLOCKED (3anpoc monan B TYIITMKOBVYIO CUTY ALUTIO)
Iomyyena koManga, KOTOpasd BHIpadaThIBacT CIMIIKOM MHOTO JaHHBIX, HE
noMelnaromuxcs B 6y pep BbIBOAA, a 6y dep BBOAA Takke 3anoadeH. McrnonseHne
KOMaHIIbI IPOAOIDKAETCS, HO BCE JAHHbIE MOTEPSHEL.

Query UNTERMINATED after indefinite response (3anpoc HE 3ABEPIIIEH
IIOCJIE HEOTIPEAENEHHOTO OTBETA)

B xomaums0# crpoke koMaHna *IND? nomkHa OBITh HOCIETHUM 3aIPOCOM.
Ilpamep: *IDN?; :SYST:VERS?
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501

502

511
512
513
514

521
522
531

532

540

550

Pazgen 5 Coobmenns o6 omubKax
OmMOKM UCIOTHEH Ut

Isolator UART framing error (Omu6ka kaApHpOBaHHA Y HUBEPCAILHOTO
acuaxponHoro uHTepdeiica (UART) B cxeMe pa3BA3KH)

Isolator UART overrun error (Omubka neperpy3ki yHUBEpCaILHOI0
acuHxponHoro uHTepdeiica (UART) B cxeMe pa3Bs3km)

RS-232 framing error (Omubka kagpupoBanus uHTepdeiica RS-232)
RS-232 overrun error (Omu6ka eperpy3ku uHTepgeiica RS-232)
RS-232 parity error (Omubka npoBepku 4eTHOCTH UHTepdeiica RS-232).

Command allowed only with RS-232 (KoManna nomyctiMa TONbBKO it paGoThl €
RS-232)

CyniecTByrOT TPH KOMaH/IbI, HCHOJIb30BaHHE KOTOPBIX JOIYCTHMO TOJBKO IIPH
pabote ¢ RS-232:LOCal, SYSTem: REMote u SYSTem: RWLock.

Input buffer overflow (Ilepenonnenue 6ydepa BBOAA)
Output buffer overflow (Ilepenonsenue Oy depa BEIBOIA)

Insufficient memory (Heanoctarogso namsTu)

ITpu ucnionHeHM koMangel INITiate He XBaTaeT HaMATH I 3aIIOMUHAHMS

3allpalIMBacMoro KoJauiecTBa MokasaHuil. I[Ipon3BeieHUe KOMMIECTBA 3aMEPOB
(SAMPle: COUNt) Ha KOMTMYIECTBO CUTHANIOB 3ammycka (TRIGger : COUNt) He
JIOJDKHO TIpEBHINATh 512 mokasaHuil.

Cannot achieve requested resolution (He B cocTossHu# 10CTHYb 3aripamiBacMOi
pazpemaronieii ciocoGHOCTH) v

HeB03MO0:XHO TOCTIYB 3aIpamuBacMoii paspemaronieil crocodHocTr. BosMoxkuo
OHa HeNpaBWIBHO 3aflaHa B koManje CONFigure wid koManae MEASure.

Cannot use overload as math reference (He MoXxeT HCIIONb30BaTh ITOKa3aHKE
Teperpy3Kd kak 0a3nc orcdeTa ANd MaTeMaTHIeCKHX ollepaluit).

MyJIbTHMETp HE MOXKET 3allOMHUTH OKazaHKe neperpy3ku (9.90000000E+37) B
KavecTBe Dazuca oTcyeTa AN MaTeMaTHIeCKHX ollepaliiii yCTAHOBKH HYJIS FITA
npeobpazoBanyd Ab. B TakHX cilydYasx MaTeMaTHIeCKasd ONEpalis BHIKIIOTAETCH.

Command not allowed in local (HegomycTtumad xoMana ajist MECTHOTO
yIpaBJICHUA)

MynbTHMETPOM HOJTyYeHa KoMaHAa READ?, XOTA OH HaXOIUTCA B PEXHME
MecTHOro ynpaeieHusa pabotsl ¢ RS-232. Tlepen mocbutkoit Apyrux KOMaHz o
unTepdeiicy Bcerga TpebyeTcsaeH HCIONIHUTE KoMaHAy SYSTem: REMote.

178



Pazpen 5 Coobmenns o6 omubkax
Omubxu caMonpoBepkH

601
602
603
604
605

606

607
608

609
610
611
612
613
614
615
616
617

Ommoxu CaMOIIPOBEPKHU

Crnenyromue coobnuenus 06 omubkax yKa3pIBaloT Ha HEUCIIPABHOCTH, KOTOphIE
MOTYT BO3HHKHYTE B IIpOLIECCe CaMOIIPOBEPKH MyJIbTUMETpa. bosnee nmogpobHas
UHGOPMAITHA COISPKUTCS B Hucmpyryuu no obenyscuganuio (Service Guide).
Front panel does not respond (He oTBegaeT nepeaHss IaHeNb)

RAM read/write failed (He Brimonssercs 3anuch/cautbiBanme B O3Y)

A/D sync stuck (Hapyniena curxponusanust AIIT)

A/D slope convergence failed (Her cxonumocTy mokazaguif 1o (ppoHTY cHrHaja)

Cannot calibrate rundown gain (He MoxeT 0TkaIuOpoBaTh IO BCEM TOIKAM
k03 GHIUEHT YCHICHHA)

Rundown gain out of range (Ko3¢-1 ycuineHus mo BceM TOUKaM BBITIEN 3a
yCTaHOBJIEHHEIE IOTTy CKH)

Rundown too noisy (Hu3ka noeropsaeMocTb k03(-Ta yCHIeHHs 10 BCeM TOIKaM)

Serial configuration readback failed (Het o6paTHOTO cauTeiBaHAA
IOCIIeOBATENFHO CKOHMUTYPHPOBAaHHBIX JAHHBIX)

DC gain x1 failed (He pa6oTaer x03¢d-T ycuneHns mo noct. Toky x 1)

DC gain x10 failed (He patoraeT k03dd-T ycuneHus 1o noct. Toxy x 10)

DC gain x100 failed (He pa6otaer k03¢¢-T ycHieHns 1o nocT. Toky x 100)
Ohms 500 nA source failed (He pabotaer uct-k 500 HA npy H3MEPEHUH COIpP-5)
Ohms 5 uA source failed (He paboTaeT uCcT-k 5 MKA IpH H3MEPECHHUM COMpP-5)
DC 1000V zero failed (Het vyt Ha ipenene 1000 B mocTOSHHOro TOKa)

Ohms 10 uA source failed (He paboTtaer nct-x 10 MKA Ipu MBMepEeHUH COTIP-A)
DC current sense failed (He péGOTaer TPaKT CYMTHIBAHUA MTOCTOSTHHOIO TOKA)

Ohms 100 uA source failed (He pabotaer uct-k 100 MKA 1Ipu H3MEpeHUE CONP-5)
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Paznen 5 Coobmenns 06 ommuokax
Oummbxy KaaubpoBKH

618 DC high voltage attenuator failed (C60# BEICOKOBONBTHOIO aTTeH-pa MOCT. TOKA)

619 Ohms 1 mA source failed (He paboraer nct-k 1 MA 1pu u3MepeHu# comnp-1)

620 AC rms zero failed (Her Hyg 114 usMepeHHs cpeTHEKB. 3HAUCHHIA IEPEM. TOKa)

621 AC rms full scale failed (Het BepxHero npezena mMKaisl 11 U3MEpEHUs
CpelHeKBaAPAaTUIECKUX 3HAYCHUH IepeMEHHOIO TOKa)

622 Frequency counter failed (He paboraer qactoTroMep)

623 Cannot calibrate precharge (He MoxeT oTkayinbpoBath npensapsan)

624 Unable to sense line frequency (He MOkeT CaMTaTh YaCTOTY CETH IHUTAHMA)

625 I/O processor does not respond (He oTBeqaeT IpOLECCOp BBOAA/BHBOAA)

626 . /O processor failed self-test (He pabotaet BHy TpeHHSS ONepaTUBHAA IAMATE:

B 0TKa3 00Hapy>XeH B pe3yJbTaTe CaMONPOBEPKH NPOLieccopa BBOAA/BEIBOAA)

Omu6Ky KaTuOpOBKU
Creiyrompe COOOIEn A YKa3pIBalOT HA HEMCIIPABHOCTH, KOTOPBIE MOI'Y'T
BO3HHKHYTb B IIporiecce kKayIHOpoBKH. Bosee noapobHas nHGOpMAnus mo 3ToMy
MOBOZY CONEPXKHUTCA B Hucmpyxyuu no obenyscusanuio (Service Guide).

701 Cal security disabled by jumper (3amuTa xaOpPOBKH BEIKIIOYEHA NEPEMEIYKOI)

Coobmenue 06 3Toit omubke chopMUpPYeTCA IPH BKIFOYECHUH NUTAHUA KaK

npeRynpexIeHHe, IT0 My IbTUMETP HaXOIUTCS B HE3AIUIICHHOM COCTOSHUM.

702 Cal secured (KanubpoBKa 3ampieHa)
MyJIBTUMETp 3alIHIIEH OT BHINOJHEHUS KaJIHOPOBKH.

703 N Invalid secure code (HepepHslii kox nocTyNA)
-TIpH NIONBITKE CHATH WM YCTAHOBUTH 3AIIUTY KAIMOPOBKH MPUHAT HEBEPHbIH KO
noctyna. UToOsl CHATE 3aIUTY, CIEXYET HUCTIONB30BATh TOT XKe KOI OCTYNa, 9TO K
[IPH YCTAHOBKE €0 3alUTH 1 Ha060poT. Kox 3aMUTE MOXKET COAepKaTh a0 12
OyKkBeHHO-IMGPOBEIX CHMBONOB. TIepBEIM CUMBOJIOM O0noCHA Hbimb OyKBa.

704 Secure code too long (CymkoM JTHHHEIN KOJ AOCTYIIa)

TIpundar kox moctymna, coaepxainuii 6onee 12 cMMBOJIOB.
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Pazmen 5 Coobienns 06 omudkax
Ommn6kH KaJHOPOBKH

705 Cal aborted (Kamn6poska npeppana)
IIpn HaxxaTuy Mo60it U3 KIABHIN NepeaHei MaHeIy, epexade coobmenus DCL
(O9uCTHTE YCTPOHCTBO) MM H3MEHEHHH pelKAMa MECTHOE/ IUCTAaHIIMOHHOE
yHpaBJieHHe TeKylIas KaTuOpoBKa MpepbIBacTCA.

706 Cal value out of range (KanmunbpoBouHoe 3Ha4€HHUE BHE HOPMBI)
3aganHOe KanubpoBouHOe 3HadYeHue (CALibration: VALue) HeBEpHO M
YCTaHOBJIEHHOTO pojia paboThl M Mpeena.

707 Cal signal measurement out of range (KanunbpoBouHbIif cHTHAN BHE HOPMET)
3amannoe kanubpoBouHoe 3HadeHue (CALibration: VALue) He COBIAgaeT ¢
CHTHAIIOM, IOJaHHBIM Ha BXOX MYJIETUMETpA.

708 Cal signal frequency out of range (Hacrora kanubp. curHana BHe HOPMEI)
YacToTa BXOJHOTO CHTHANA [T KATHOPOBKH BEIMIHH IEPEMEHHOTO TOKA HE
COBIIA/IAET ¢ TpeOyeMoi I KamMOpOBKY BXOTHOM 4aCTOTOM.

709 No cal for this function or range ([[na nanroro pona paboTH WK nNpeaena
KanmuOpoBKa He MpenyCcMOTpEHa)
JUis iepeMEeHHOTO TOKa, TIEPHOa, KOHTPOJA HENPEPHIBHOCTH SJIEKTPUIECKUX
Iieriei, HCTIBITaHUA TUOA0B, OTHONICHUS NOCTOSHHBIX HAPSDKEHHH, a Takke JUis
mpenesna n3Mepenus conpotusienus 100 MOM kanubpoBok He IIpeay CMOTPEHO.

710 - Full scale correction out of range (Koppekiis Makc. 3Ha4. MIKaJIEL BHE HOPMBI)

720 Cal DCYV offset out of range (Kanmu6poBogHoe 3Ha4eHUe CMEIEHUs IS
‘ MIOCTOSIHHOTO HAPSDKEHUA BHE HOPMBI)

721 Cal DCI offset out of range (KanmbpoBodHOe 3HaueHHE CMENICHUS AJIA
TIOCTOSIHHOTO TOKa BHE HOPMBI)

722 T Cal RES offset out of range (KanubpoBodnoe 3HaueHHE CMEMECHUA IS
’ 2-IpOBOJHOTO H3MEPEHUS CONPOTUBIIEHHS BHE HOPMBI)

723 Cal FRES offset out of range (Kanu6popogHoe 3HaYcHHEe CMEIECHUA I
4-TIpOBOHOTO M3MEpEHUs COPOTHBIICHHA BHE HOPMBI)

724 Extended resistance self cal failed (He Brimonumiack pacimupeHHas nponeaypa
CaMOKaJIMOPOBKH COTPOTHBIICHHS)

725 500V DC correction out of range (Koppexuus 3Hauenus 500 B nocrosHHOTO
TOKa BHE HOPMBI)

730 Precharge DAC convergence failed (LIAII He ynpaBiseT y ciii-M Ipe3apsma)
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731
732

733

734

735

736

740

4

742

743

744

745

746

747

748

Pazpen 5 Coobmenna 06 ommubkax
Omubxu KaaHuOGpoOBKH

A/D turnover correction out of range (Koppexuus uuxina ALTT Bue HOpMBI)

AC flatness DAC convergence failed (HepasHoMepHOCTE BEixona LTAIT npu
HU3MEpEHUH NTepeMEeHHBIX BEINYHH)

AC low frequency convergence failed (Her cxoaumocTy Ha HU3KUX 9acTOTax NpH
H3MEPEHHUHU NepPEeMEHHBIX BeJIMIIH)

AC low frequency correction out of range (KoppekIys Ha HU3KHX YacToTaX IIpy
U3MEpEHUH EPEMEHHBIX BEIMIMH BHE HOPMEIL)

AC rms converter noise correction out of range (Koppexuus noMexu
npeobpazoBarers NepeM. BENWUHUH B HCTHHHBIE CPEAHEKB. 3HAYCHUA BHEe HOPMBI)

AC rms 100th scale linearity correction out of range (Koppexuus
HenHelHocTH 1/100 mKamsl cpeAHEKBaApaTHIECKUX 3HAUYCHUIT BHE HOPMBIL)

Cal checksum failed, secure state (Ommm6kxa KOHTPOJIBLHON CYMMBI IpH
KaMOPOBKE, YCTAHOBJICHA 3aIIATa OT KATMOPOBKH)

Cal checksum failed, string data (Omi6ka KOHTPONBHOM CYMMEI IpH
KanuOpOBKe, CTPOKOBEIE JaHHEIE)

Cal checksum failed, DCV corrections (Ommi6xa KOHTpOJIBHO# CYMMBI IIpH
KaTHOPOBKe, HATHIHNE KOPPEKLIHIA 110 OCTOAHHOMY HalpsHKEHUIO)

Cal checksum failed, DCI corrections (Omu0Oka KOHTPONEHOM CYMMEI ITpH
KaIHOPOBKe, HATATIHE KOPPEKUHE 10 MOCTOSHHOMY TOKY)

Cal checksum failed, RES corrections (Onmni6kxa kOHTpOIBHO#H CyMMEI IpH
KaTHGpoBKe, HATHIKMe KOPPEKINiA Py 2-IPOBOAHOM H3MEPEHHH CONPOTHBIIEHHA)

Cal checksum failed, FRES corrections (O1u6ka KOHTpOJILHON CyMMBI IIpU
KaMOpoBKe, HATMIHE KOPPEKIUil I 4-TIPOBOIHOM H3MEPEHHH COIPOTHUBICHMA)

Cal checksum failed, AC corrections (Ommdka KOHTpONBHON CyMMEBI IPH
KaJIOpOBKe, HAIMIHE KOpPeKIHH M0 NepeMEHHBIM BETHINHAM)

Cal checksum failed, HP-IB address (Ommbka KOHTpONBHOM CYMMBI IpH
kanubposke, Hamgue agpeca HP-IB)

Cal checksum failed, internal data (Ommu0xa KOHTPONBEHON CyMMBI PH
kanubpoBKe, HaJIMYKe NaHHBIX BO BHY TpeHHEH NaMsaTH)
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[ Ipuknaaaeie
IPOrPAMMBI



ITpuknamHbIe TPOrPAMMBIL

Hacrosamuii pazgen CooepHUT HeCKONBbKO NPUKIaIHEIX MPOTPaMM IJiA paboTel B
IHCTaHIMOHHOM PEXUMe, KOTOPBIE TIOMOTYT NOJNB30BaTENIO B pa3paboTke
cOOCTBEHHEBIX MPOrpaMM, HEOOXOXUMBIX IJIS €r0 KOHKPETHOM MPUKIIaTHOM
U3MepHTENbHOI 3amadn. Onucanne cuHTakcuca koMmann SCPI (Standard
Commands for Programmable Instruments - CtaH/apTHbIE KOMaHIBI LI
HpOrpaMMHpYEMBIX NpHOOPOB), AOCTYIHLIX I/ MPOTrPAMMHAPOBAHHIS
MyJBTHUMETPA, COOEPKUTCS B pasjiene 4 HacTosmeil MHCTpYKIMH, ¢M. cTp. 103
"CrpaBOYHUK 10 NUCTAHIMOHHEIM HHTEpdeiicam". [Ipumepsl npozpamm Ha A3vike
OuickBASIC uanucanwr ons unmepgheticuoni nnamot HP 823354 HP-IB Interface
Card u 6ubnuomexu npozpamm, coemecmumvix ¢ IBM® PC.

IIpu omnpaske mynomumempa ¢ 3a600a adpec unmep@eiica HP-1B (IEEE-488)
yemanasnueaemen na ‘227, Ilpumepnl 8 Hacmoswjem pasodene npeononazarom O
HP-IB aopec "22". IIpu nocuvinke KoManowl no OUCMAHYUOHHOMY unmepgeiicy
nonvzoeamensv 0obasnsiem UMeHHo 3mom aopec k K00y 8blbopxu unmepgeiica
HP-IB (06bruno amo "7"). Ilosmomy npu adpece "22” u xode swibopku “7” sma
xombunayus 6ydem gwiensidemn xax 722"

1BM signsiemcs 3apealicmpuposaHHbiv 8 CLUA mopaosbiv 3Hakom ¢hupmsi International Business
Machines Corporation.
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Pasnen 6 Tipuxoranneie nporpaMmbl
Hcenonn3zoBanue koMauasl MEASure? aist BeINOHeHHA
OTHOKPATHOr0 H3MepeHust

Hcrnionr3oBanue xoManasl MEASure? 1i1d BEITIOIHEHUS
OJIHOKPATHOT'O U3MEPEHUS

JU1s BEUTOMHEHUA OTHOKPATHOIO H3MepeHUs IePeMEeHHOro TOKa B ClleAyIonieM
HIDKE IpHMepe HCIIoNb3yeTcs koMaHaa MEASure ?. 31o Hanbomee mpocToit
cnocof mporpaMMUpPOBaHKA U3MepeHuit Ha My IbTUMeTpe. OlHaKo KoMaHza
MEASure? He ofecrieunBaeT JocTaToqHo# rubkocta. [Ipumep
3anporpaMMupoBaH Ha ByX s3bikax: HP BASIC u QuickBASIC.

Mporpamma pns padots! HP-IB Ha si3bike HP BASIC

10
20
30
40
50
60
70
80
90

REAL Rdg

ASSIGN @Dmm TO 722

CLEAR 7

OUTPUT @Dmm; "*RST" ! COpocUTs My IbTHMETD

OUTPUT @Dmm; "*CLS" ! OYHCTHTEL PETHCTPHI COCTOSHYA MYIbTHMETPA

OUTPUT @Dmm; "MEASURE:CURRENT:AC? 1A,0.00IMA" ! Yeranoeuts npenen 1 A mepeM. Toka
ENTER @Dmm; Rdg

PRINT Rdg
END

! Quucrure HP-IB u MynsTHMETD

Mporpamma gnsa pa6orbl HP-IB Ha sasbike QuickBASIC

Call
Call
Call
Call
Call

END

REM $Include "QBSetup"”
DEV &=
INFOl$="*RST"
LENGTH1%=LEN (INFO1$)
INFO2$="*CLS"
LENGTH2%=LEN (INFO2$)

INFO3S$="MEASURE: CURRENT:AC? 1A, 0.001MA"™
LENGTH3%=LEN (INFO3$)

722

IOCLEAR (DEV&)

IOQUTPUTS (DEV&, INFO1$, LENGTH1%)
IOQUTPUTS (DEVE&, INFO2$, LENGTH2%)
IOOUTPUTS (DEV&, INFO3$, LENGTH3%)
IOENTER (DEV&, Rdg)

Print Rdg
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Paznen 6 Ilpuknanseie IporpaMMEI
Hcnonn3osanne xomanasl CONFigure c MmaTemaTH4eckoii onepanueii

Hcnonp3oBanue komanasl CONFigure ¢ MaTeMaTHYeCKOM
oreparueit

JUts BEITIONTHEHMA MaTeMaTHIeCKoi oliepaliny peobpa3oBaHus pe3yIETaTOB
u3Mepenyd B 16M B HIDKeCTIEAYIOIEM IpUMepe UCTIONE3yeTcs KOMaH/Ia
CONFigure. Komanma CONFigure ofecniequBaeT i HONE30BATENI HECKOJIBKO
6onpnryro ru6KoCTs MPH IPOrpaMMHPOBAHUH 110 CPABHEHHIO ¢ KOMaHxo!
MEASure?. B 4aCTHOCTH, OHa MO3BOJIAET INAr 3a aroM H3MEHATh
KOH(UIypaIIo MyIbTHMeTpa. IIprMep 3anporpaMMHUpoBaH Ha JIBYX A3BIKaX:

HP BASIC n QuickBASIC (cm. credyrowyro cmpanuyy).

Mporpamma ans pa6oTsbl HP-IB Ha a3bike HP BASIC

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

DIM Rdgs(1:5)

ASSIGN @Dmm TO 722

CLEAR 7 ! Ouncture HP-IB u MmynsTumerp

OUTPUT @Dmm; "*RST" ! C6pocuts My IETHMETD

OUTPUT @Dmm; "*CLS" ! O4HCTUTB PErHCTPhl COCTOAHUS MY IBTHMETPA

OUTPUT @Dmm; "CALC:DBM:REF 50" ! O6pasuoBas Mepa conpotusieHus 50 Om
OUTPUT @Dmm; "CONF:VOLT:AC 1,0.001" ! Ycranosuts npenen 1 A nepeM. Toxa
OUTPUT @Dmm; "DET:BAND 200" ! VeranoButs ¢unbtp Ha 200 ' (65ICTpOrO AeticTBus)
OUTPUT @Dmm; "TRIG:COUN 5" ! MynsTUMETp IIPUMET 5 3aIlyCKOB
OUTPUT @Dmm; "TRIG:SOUR IMM" ! Mcrounnk 3amycka - IMMediate
OUTPUT @Dmm; "CALC:FUNC DBM" ! YeranoBurs oneparuio dBm
OUTPUT @Dmm; "CALC:STAT ON" ! PaspemuTs MaTeMaTHYECKHE ONIEPalyi
OUTPUT @Dmm; "READ?" ! CHaTh NOKa3aHus U nocnars B 6ydep BrBOMA

ENTER @Dmm; Rdgs(*)
PRINT USING "K,/"; Rdgs(*)
END
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Pasnen 6 IlpuxiagHele HpOrpaMMEl
Hcenoabsopanue komanael CONFigure ¢ MaTeMaTu4ecKoii
onepanHei

Mporpamma anst pa6otbl HP-IB Ha si3bike QuickBASIC

REM $Include "QBSetup”
DEV&=722

INFO14$="*RST"
LENGTH1%=LEN (INFO1$)
INFO2$="+*CLS"
LENGTH2%=LEN (INFO2$)
INFO3$="CALC:DBM:REF 50"
LENGTH3%=LEN (INFO3$)
INFO4$="CONF:VOLT:AC 1,0.001"
LENGTH4%=LEN (INFO4$)
INFO5$="DET:BAND 200"
LENGTH5%=LEN (INFO5$)
INFO6$="TRIG:COUN 5"
LENGTH6%=LEN (INFO6$)
INFO7$="TRIG:SOUR IMM"
LENGTH7%=LEN (INFO7$)
INFO8$="CALC:FUNC DBM"
LENGTH8%=LEN (INFO8$)
INFO9$="CALC:STAT ON"
LENGTH9%=LEN (INFO9$)
INFOL0$="READ?"
LENGTH10%=LEN (INFO10S$)
DIM A(1:5)

Actual%=0

Call IOCLEAR(DEV&)

Call IOOUTPUTS (DEV&, INFOl1lS$, LENGTH1%
Call IOOUTPUTS (DEV&, INFO2$, LENGTH2%
Call IOOUTPUTS (DEV&, INFO3$, LENGTH3
Call IOOUTPUTS (DEVs&, INFO4$, LENGTH
Call IOOUTPUTS (DEVs&, INFO5$, LENGTH
Call IOOUTPUTS (DEVs&, INFO6$, LENGTH
Call IOOUTPUTS(DEVs&, INFO7$, LENGTH7
Call IOOUTPUTS (DEVs&, INFO8$, LENGTH
Call IOOUTPUTS (DEV&, INFO9$, LENGTH
Call IOOUTPUTS (DEV&, INFO10$, LENGTH1
Call IOENTER (DEV&, Seg A(l),5,Actual$
For I=1 to 5

Print A(I);

o o o°

A U
— O e e e e e e e

o0 o0 o°

8
9%

%)

Next I
END
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Paznen 6 IIpuknanssie mporpaMMbl
HMcnonn3oBanue perucTpoB COCTOSHUASA

Hcnonrs3oBaHue perucTPOB COCTOSHHUS

Hinxecnemyrornuii IpuMep WIMIOCTPHPY €T, KaK MOXHO HCIIONb30BATh PETHCTPHI
COCTOSIHUS MyIIbTUMETPA, YTOOBI OIPEEIUTh MOMEHT 3aBepIICHI
HocTen0BaTeNbHOCTH KoMaH . Bonee oxpo6uas nadopMaIysa 0o SToMy IOBOIY
comepxuTCa B noapasaene "Mogens cocrosauit SCPI”, ctp. 134. Ilpumep
3anporpamMupoBad Ha 1yX s3bikax:HP BASIC u QuickBASIC (em. cmp. 190).

Mporpamma ana pa6otbl HP-IB Ha A3bike HP BASIC

10
20
30
40
50
60
70

80

90

100
110
120
130

140 .

150
160
170
180
190

200
210
220
230
240
250
260
270

REAL Aver,Min rdg,Max rdg
INTEGER Val,Hpib,Mask, Task

ASSIGN @Dmm TO 722

CLEAR 7 ! Ouncrure HP-IB u MynsTuMeTp

OUTPUT @Dmm; "*RST" ! C6pocuTs My IbTUMETP

OUTPUT @Dmm; "*CLS" ! O4UCTHTE PETUCTPhI COCTOSTHUS MY IETHMETpa

OUTPUT @Dmm; "*ESE 1" ! Pa3pewmrts pa3psay "Onepaiiys 3aBepilieHa" yCTaHOBUTE paspsas
! "CranpmapTHOE cOOBITHE" B GaliTe COCTOSHUS
OUTPUT @Dmm; "*SRE 32" ! Paspemunrs pa3psay "CrannaprHoe coOsiTHe" B GaifTe COCTOSHUSL
! Bo36yauth muHMIO SRQ mmne1 IEEE-488
OUTPUT @Dmm;, "*OPC?" ! O6ecnevuTh CHHXPOHH3ALIMIO
ENTER @Dmm; Val
1

! CKOH(HUrypHPOBATH MYJIETHMETP JUI BBIOJHEHHS U3MEPeHU

!

OUTPUT @Dmm; "CONF:VOLT:DC 10" ! YcTanoBuTE MynsTHMETp Ha Ipefen 10 B moct. Toka

OUTPUT @Dmm; "VOLT:DC:NPLC 10" ! YeranoBuTE BpeMs uHTerpupoBanus Ha 10 PLC

OUTPUT @Dmm; "TRIG:COUN 100" ! MynstumMetp npaMer 100 3amyckoB

OUTPUT @Dmm; "CALC:FUNC AVER;STAT ON" ! YeraHoBUTE min-max ¥ pa3peiInTs MaT. oep-u

OUTPUT @Dmm; "INIT" ! YcTaHoBUTE MyIETUMETP B COCTOSTHUS "0KHAAHUE CHIHANA 3aITy cKa"

OUTPUT @Dmm; "*OPC" ! VeranoButs paspsin "Onepalus 3aBeplieHa" B pErucTpax CTaHAapHOro
! cOOBITHA TOCIIE 3aBEPILIEHIS U3MEPEHUA

!

Hpib=7

ON INTR Hpib GOSUB Read_data
Mask=2 ! Pazpsan 1 - ato SRQ
ENABLE INTR Hpib;Mask ! Pazpemuts  SRQ npepsarh nporpamMmy

! McrionuaTs Apyrue 3a1aHus B IPOIIECCe OXUNaHMs JaHHBIX
!

Oxonuanue Ha cnedyroueli cmpanuye =
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Pasnen 6 IpukinagHble porpamMMbt
HMcnonb3oBanue perucTpoB COCTOSTHUSA

Mporpamma ana pabotsbl HP-IB Ha Aa3bike HP BASIC (okoHvaHue)

280  Task=1

290 WHILE Task=1

300 DISP "Taking Readings"
310 WAIT .5

320 DIsp""

330 WAIT .5

340 END WHILE
350 DISP"AVE=";Aver;" MIN="Min_rdg;" MAX=";Max_rdg

360 STOP

370 !

380 Read data: !

390 OUTPUT @Dmm; "CALC:AVER:AVER?;MIN?; MAX?" ! Cuurars cpemHes, MUHVM. M MaKC. 3HAYeHHS
400 ENTER @Dmm; Aver, Min_rdg, Max_rdg

410 OUTPUT @Dmm; "*CLS" ! O4HCTHUTE PETUCTPEI COCTOSHUA MY JIFTHMETPA

420 Task=0

430 RETURN

440 END
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Paznen 6 IlpuknanHbe MpOrpamMMBl
Hcnosib3oBaHue PErHCTPOB COCTOAHMS

Mporpamma arist padotbl HP-IB Ha Aa3bike QuickBASIC

REM $Include "QBSetup”
ISC&=7

DEV&=722

INFO1l$="*RST"
LENGTH1%=LEN (INFO1$)
INFO2$="*CLS"
LENGTH2%=LEN (INFO2$)
INFO3$="*ESE 1"
LENGTH3%=LEN (INFO3$)
INFO4$="*SRE 32"
LENGTH4%=LEN (INFO45$)
INFO5%="*0PC?"
LENGTH5%=LEN (INFO5$)
INFO6S$="CONF:VOLT:DC 10"
LENGTH6%=LEN (INFO6$)
INFO7$="VOLT:DC:NPLC 10"
LENGTH7%=LEN (INFO7$)
INFO8$="TRIG:COUN 100"
LENGTH8%=LEN (INFO8$)
INFO9$="CALC:FUNC AVER;STAT ON"
LENGTH9%=LEN (INFO9$)
INFO10$="INIT"
LENGTH10%=LEN (INF0O108)
INFO118="*0OPC"
LENGTH11%=LEN (INFO11$)
INFO12$="CALC:AVER:AVER?; MIN? ;MAX?"
LENGTH12%=LEN (INF0128)
INFO13$="*CLS"
LENGTH13%=LEN (INFO13$%)
DIM A(1:3)

Actual%=0

Reading=0

Oxonuanue na cnedyiowjesi cmpanuye ™
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Paznen 6 ITpuxagHsie IporpaMMel
Hcnonb3oBaHne perHCTPOR COCTOSIHUS

Mporpamma ans pa6otkl HP-IB Ha a3kbike QuickBASIC (okoryaHue)

Call IOCLEAR(DEV&)
Call IOOQUTPUTS (DEV&, INFO1$, LENGTH1%)
Call IOOUTPUTS (DEV&, INF02$, LENGTH2%)
ON PEN GOSUB RESULTS
PEN ON
Call IOPEN(ISCE&,0)
Call IOOUTPUTS (DEVs&, INFO3$, LENGTH3%)
Call IOOUTPUTS (DEV&, INFO4$, LENGTH4%)
Call IOOUTPUTS (DEV&, INFO5$, LENGTHS5%)
Call IOENTER(DEV&,Reading)
Call TOOUTPUTS (DEV&, INFO6S$, LENGTH6%)
Call IOOUTPUTS (DEV&, INFO7$, LENGTH7%)
Call IOOUTPUTS (DEV&, INFO8S$, LENGTH8%)
Call IOOUTPUTS (DEV&, INFO9S$, LENGTHS%)
BACK:GOTO BACK
RESULTS:
Call IOOUTPUTS (DEV&, INFO10$, LENGTH10%)
Call IOOUTPUTS (DEV&, INFO11S$, LENGTH11%)
Call IOOUTPUTS{(DEV&, INFO12$, LENGTH12%)
Call IOENTERA(DEV&, Seg A(l),3,Actual$)
For I=1 to 3

Print A(I);
Next I
Call IOOUTPUTS(DEV&, INFO13$, LENGTH13%)
END
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Paznen 6 IlpuxiaaHbie POrpaMMBl
IIporpammupoBanne RS-232 Ha a3bike QuickBASIC

[TporpammupoBanne RS-232 na s3pike QuickBASIC

Hwxecnenyomuii npuMep HILUIFOCTPUPYET NOPSAI0K MOCHUIKH KOMaH I U
IOJy9eHHs Ha HUX OTBETOB II0 HHTepdeiicy RS-232 Ha a3pike QuickBASIC.

Mporpamma gna pa6otbl RS-232 Ha sisbike QuickBASIC

CLS

LOCATE 1, 1

DIM cmd$ (100), resp$(1000)

' YCcTaHOBUTE nocjyenoB. nopr Ha 9600 Oonm, ueTHOCTH, 7 pasp—B OaHHHX;
’ IpOMTHOPUPOBATE BampoC Ha I[IOCHJIKY M Ha OOHapyXeHMe Hecymeit;
’ocnaTk CUMBOJ "HepeBOn" CTPOKM, BKIOYMTE INPOBEPKY HWEeTHOCTH,
’3apesepsupoBaTtk 1000 GaiT mns Oydepa BHBOIA

OPEN "coml:9600,e,7,2,rs,cd,1f,pe"™ FOR RANDOM AS #1 LEN = 1000

I

! YCTaHOBUTH MyJIETUMETD B PeXVM IOUCTAHUMOHHOITO YyIpPaBJICHUSA

PRINT #1, ":SYST:REM"

I
/! BanpoCUTh MISHTUPUKALMOHHY CTPOKY MYyJIETUMETPA
I

PRINT #1, "*IDN?"

LINE INPUT #1, resp$

PRINT "*IDN? returned: ", resp$

I

! Banpocurh Bepcuib fA3mKa SCPI, KOTOPOM COOTBETCTBYET MYJbTUMETPD

PRINT #1, ":SYST:VERS?"
LINE INPUT #1, resp$
PRINT ":SYST:VERS? returned: ", resp$

I

’ TlocnaTb coOOOleHKMe Ha MHIMKATOP M BHpatoTaTh 3BYKOBOW CUTHAaI

PRINT #1, ":SYST:BEEP;:DISP:TEXT 'HP 34401A’'"

I

! CKOHOUIYPHUPOBATL MyJIbTUMETP IJIsl CHATMS [IOKA3aHUM NOCT. Hamp.,

' npemen 10 B, paszspemaiomas cnocobHocts 0,1 B , 4 nokxaszaHus
PRINT #1, ":CONF:VOLT:DC 10,0.1;:SAMP:COUN 4"

’ BanyCTUTL CHSTME I[IOKABaHWM M BHB3BATH PEe3YJIbTAaTH

PRINT #1, ":READ?"

LINE INPUT #1, resp$

PRINT ":READ? returned: ", resp$

END
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Paznen 6 IlpukinaxHbie OporpaMME]
TIporpamMmmupoBanue RS-232 na a3pixe Turbo C

MporpamMma

[Iporpammuporanue RS-232 Ha s3pike Turbo C

Hmxecnexyromuit mpuMep WITIOCTPHPYET, Kak MPOrpaMMMpPOBaTh HepCOHANLHEBIH
koMImstotep PC AT miis o6meHa wabopMarueid no COM - TOPTY 110 NpephBaHMAM.
Ha mynsTiMeTp MOXHO HockDTaTh KoMaHas! SCPI, a OTBETHI OTyYaTh Ha Te
KOMAH/IBI, KOTOPbIE COIEPIKaNy 3alpoc Ha KOHKPETHYIO HHopMaIIo.
Crenmyromas HIDKe NporpamMa Hanucasa Ha si3pike Turbo C, HO ee MOXKHO JIerko
Moau(HIIpoOBaTh TS HCTIONL30BaHKA Ha a3bike Microsoft® Quick C.

ana pa6oTbl RS-232 Ha asbike Turbo C

#include
#include
#include
#include
#include

#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

Ilpooonacenue na cnedyroujeii cmpanuye

<bios.h>
<stdio.h>
<string.h>
<dos.h>
<conio.h>
EVEN 7 (0x18 |
(0x08 |

0x02 |
0x02 |

0x04)
0x04)

2 cron. Oura *
Gura */

/* UYeTHOCTL,
/* HeueTH., 2 cron.

7 pasp.,

oDD_7
NONE_8
BAUD300
BAUD600
BAUD1200
BAUD2400
BAUD4800
BAUD9600

(0x00

0x40
0x60
0x80
0xAa0
0xCO
0xEO

0x03 |

7 pasp,

0x04) /* Bes npos., 8 pasp, 2 CTON.

Oura *

/* PerucrTpu UART 8250 */

COM O0x3F8 /* BasoBmI1 ampec nopTa COM1 */

THR COM+0  /* Paspsang 7 LCR = 0 */

RDR COM+0 /* Paspsm 7 LCR = 0 */

IER COM+1 /* Paspan 7 LCR = 0 */

IIR COM+2 /* OcTanbune Onsg paspana 7 ABAAOTCA Oe3pasnuuHeMu */
LCR COM+3

MCR COM+4

LSR COM+5

MSR COM+6

-

Microsoft - saapeaucmpuposaHrHbiii ¢ CLUA mopzoebili 3Hak ghupmbi Microsoft Corporation.
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Paznen 6 Ilpuxiagssie mporpaMMsl
IIporpammuposanne RS-232 na si3bike Turbo C

Mporpamma ansa paboTbl RS-232 Ha A3bike Turbo C (npodonorcenue)

#define IRQ4 int 0xC /* HoMep BeKToOpa OpepHBaHusa IRQ4 */

#define IRQ4_enab OxEF /* Macka paspeumeHus IRQ4 KOHT-pa MNpepHB-i# */
#define INT_controller 0x20 /* Anpec KOHTpoJulepa HpepuhBaHuit 8259 */
#define End of interrupt 0x20 /* HeompegnelleHHOE OKOHYAHMEe KOMAHOH mpep-s */

void interrupt int_char_in(void);
void send ctlc(void):

#define INT_BUF size 9000

char int buf[INT_BUF sizel}, *int buf in = int buf, *int buf out = int_buf;
unsigned int int_buf count = 0;
unsigned char int_buf ovfl = 0;
int main(int argc, char *argv[])
{
void interrupt (*oldvect) ();
char command([80], c;
int i;
oldvect = getvect (IRQ4 int); /* COXpaHUTL CTapHi! BEKTOp NpPepHBaHUS */
setvect (IRQ4_int,int char_in); /* YCTaHOBMUTbL HOBHI! OOpabOTUMK MpPepHB-# */
bioscom(0,BAUDS600 | EVEN 7,0); /* VHMUMaIUM3UpOBaTL YCTAHOBKM mjisg COM1 */
outportb (MCR, 0x9) ; /* Paspemurr Oydep IRQ, DTR = 1 */
outportb (IER, 0x1); /* PaspeHMTL NpepHB-& NpMeMa HNAaHHHX UART *

/* Paspeunts IRQ4 B perucTpe KOHTpOJUJIEpa NHpepuHBaHuii 8259 */
outportb (INT_controller+l, inportb (INT_ controller+l) & IRQ4 enab);

do {
if (int_buf ovfl) {
printf ("\nBuffer Overflow!!!\n\n");
int buf in = int buf out = int_buf;
int buf count = int buf ovfl = 0;

}

Ipodonacenue na cnedyroweii cmpanuye g

194



Paznen 6 Ilpuknanysie mporpaMMbl
ITporpammuposanne RS-232 na sisbike Turbo C

Mporpamma ana pa6otbl RS-232 Ha sa3bike Turbo C (npodonacenue)

printf ("\nEnter command string:\n");

gets (command) ; strcat (command, "\n") ; /* HOna SCPI rpeByercsa line feed */
if (command[0] == 0x19) send ctlc(); /* Ecin ~Y, To nocmares ~C */
else if (command[0] != 'q’') {

for (i=0; i<strlen(command); i++) {
/* Xmars DSR u ocBoBoxmeHus permcrpa TXD */
while (! (inportb (LSR) & inportb (MSR) & 0x20)) -

outportb (THR, command [i]) ; /* TlocmaTe cuMBOd */
}
}
if (strpbrk (command, "?")) { /* Ha 3anpoc NOJNyYMTh OTBET */
c = 0;
do {
while(int _buf count && !kbhit()) {

putch(c = *int buf out++); int buf count--;
if (int_buf out >= int buf + INT BUF size) int buf out = int buf;
}

if (kbhit()) {
if(getch() == 0x19) send ctlc(); /* Ecmu *Y, To mocmare ~C */
c = Oxa; /* Uuxkn saBepuenus */
}
}
while(c != 0xa);
} /* End 1f */
}
while (command{0] !'= "q’); /* 'q' mna BHXOOA M3 nporpammel */
outportb (IER, inportb (IER) & Oxfe); /* BanperurTh npepuBaHue UART */
outportb (MCR, 0x1) ; /* Banperurs Bydpep IRQ, DTR = 1 */

/* BanperuTs IRQ4 B PEeIMCTPE KOHTPOJIepa OpepHBaHuit 8259 */
outportb (INT controller+l, inportb(INT controller+l) | ~IRQ4 enab);
setvect (IRQ4 int,oldvect); /* BOCCTAHOBMUTL CTAPHN BEeKTOP NpEpHBaHUil */

return (0) ;

}

Oxonuanue na cnedyiowjeii cmpanuye ™
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Paznen 6 IpukitagHbie POTpaMMBbI
IIporpammuporanue RS-232 na a3nike Turbo C

Mporpamma gna pa6oTbl RS-232 Ha a3bike Turbo C (oxonuanue)

void interrupt int_char_in(void)

{

enable(); /* PaspemMTh amnnapaTHHe Ipep-s */
if (int_buf count < INT_BUF size) {
*int buf in++ = inportb(RDR); /* Cumrare OaitT us UART */

int buf count++;
if (int_buf_in >= int buf + INT_BUF _size) int buf in = int buf;
int _buf ovfl = 0;
}
else {
inportb (RDR) ; /* OuMcTuTe npepmBaHue UART */
int_buf ovfl = 1;
}
outportb (INT controller,End of interrupt); /* HeompememeHHoe EOI */
}

void send ctlc(void)

{

outportb (MCR, 0x8) ; /* OcBoBomuTe JiMHM© DTR */

delay(10); /* XpmaTe 10 MC OT ciydaliiHHX CUMBOJIOB */
while (! (inportb (LSR) & 0x20)) ; /* Xmate peructpa TXD */

outportb (THR, 0x3) ; /* Tlocmare "~C */

while (! (inportb (LSR) & 0x40)) ; /* Xnate nepemaum ~C */

int_buf in = int buf out = int_buf; /* Oumcrure, Bydep int char_in */
int_buf count = int buf ovfl = 0;

delay(20); /* 20 Mc pms oumcTkM HP 34401 */
outportb (MCR, 0x9) ; /* YcraHoBUTEL JMHM©O DTR */

}
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OOmue cBeaeHus U3
TEOPUU U3MEPEHUN



OO0mue cBeAeHUs U3 TEOPUH N3MEPCHHMIA

MynsraMerp HP 34401 A criocoGeH BBINIONHATh O4€Hb TOUHBIe HM3MepeHud. J{nsa
JIOCTIDKEHHUS] HAUBBICIIEH TOUHOCTH MOJIB30BATENh A0JKEH NpeaIpHHAMATh
Heo0Xo¥MBIe MepHI ¢ LeJIbI0 YCTPaHeH! TOTCHIMAIBHBIX HCTOUHUKOB
MOTpEIIHOCTeH H3MepeHnii, B nanHoM pasziene onucaHbl OOMEN3BECTHEIC
MCTOYHHKH IOTPEIIHOCTEH NPH BEIIIOIHEHUH H3MEPEHNH U MPHUBEACHBI
PEKOMEHJALH, I03BOJIAIONIHE yCTPAHATH 3TH IOTPEIIHOCTH.

Horpemnocru, odycaosiiennnie Tepmo-IJAC

Haubonee H3BeCTHRIM HCTOUHMKOM ITOrpelIHoCTel sBisoTcsa TepmMo-OJIC,
BO3HUKAIOIIKE TP H3MEPEHHAX MOCTOAHHBIX HANpSKeHUN HU3KOTO YPOBHA.
Hanpsxenus repmo-3/IC co3paroTes MpH MOAKTIOUEHNH IpHbopa k 00BexTy
H3MEPEHHs C HCTOH30BaHHEM IIPOBOTHHUKOB U3 Pa3HBIX METAIIIOB, IMEIOIIMX
pasHele TeMnepaTypsl. Ilepexon (cmaif) MeTamn-Meramn o6pasyer TepMonapy,
KOTOpas BeIpabaThIBaeT HAIIPSIKEHUE, MPONOPLHHOHAILHOE TEMIIEpAType Iepexoa.
TTone30BaTeNb NOMKEH OPEANPHHATE HEOOXOMMEIC MEPEI IPEOCTOPOXHOCTH,
9T00bI CBECTH K MHHEMYMY YPOBEHb HAIPsKEHUI Ha TepMONapax U pasHHALy
TeMIIEPATYp NPH N3MEPEHHAX OCTOSHHBIX HAIPSXKEHHI HH3KOTO YpoBHA. CaMble
JydqIIye COeIUHEHNA 0Ny 9ar0TCsi IPA TyTOM CKPYIHBaHAN MEIHBIX
IpOBOAHMKOB. ITpuBeieHHas HibKe TablINIA IOKA3BIBAET CPSIHIE SHATCHH
TepMo-OJIC m1a coeMUHEHHI MEK DY Pa3INyHbBIMHU MaTepHATaMH.

Megb - MpubnusurenbHoe 3HayeHue B MkB/°C
Megb <0.3
3onoro 0.5
Cepebpo 0.5
JlaTyHb 3
Bepunnuesas meap 5
AntoMuHui 5
Kosap wvnu cnnae 42 40
KpemHuti 500
Okucbk meay 1000
KaamveBo-o110BsHHbIY NPUNOi 0.2
OnoBsHHO-CBYHLIOBLIA NPUNON 5

Bxo0Hble aHe3da HP 34401A uzzomosneHs! U3 MedHO20 crnnasa.
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Paznen 7 O6mue cBefieHUS U3 TCOPHH H3MEPEHHMIA
IMorpeinnocTtH, 06yc/ioBleHHBIE HArPY3KOii (M3MepeHHEe NOCTOSTHHOI O
HanpseKeHUs)

ITorpemnocty, 08ycjioBJIeHABIE HATPY3KOii (M3MEpPeRne IOCTOTHHOTO
HANPSZKeHH)

IlorpenIHOCTH U3MepeHw s, 00YCIOBICHHBIE HArPY3KO0ii, BO3HUKAIOT, KOTa
COIIPOTHBJICHHE H3MEPAEMOro 00hEKTa COCTABIAET HOCTATOTHO OOMBIIOH POIEHT
OT COOCTBEHHOTO BXOJIHOTO COIPOTUBIICHMS MYJIBTUMETPA (CM. PHC. HIDKE).

R ! UneanbHbtii E Vs = ngeanbHoe HanpsixeHue
s O usMepuTenD | n3mMepsemoro o6bekra
' ! Rs = BHYTp. conpoTuBneHve
_I—_—/\M ! i n3mMmepsiemoro o6bekra
Ve — :I Ri ! Ri = BX0AH. conpoTuBA. MynbTUMETPA
-l- : i (10 MOM vnu > 10 T'om)
! ]
1
Lo ' _ 100 xRs
} :, MorpewHocTtb (%)= RiR

r
{
I
|
|
|
1
]
]
1
1
I
1
)
1
1
|
1
]
[

s yMeHpIICHHS TorpemHoOCcTel, 00yCIIOBIEHHHX HArpy3KoH, H CHIDKEHUA
YPOBHSA [IIyMOBBIX IOMEX BXOJHOE COIIPOTHBIICHHE MYJIbTUMETPA MOXKHO
yCTaHOBUTH Ha BeH4UHY Gonee 10 I'OmM mwis npegenos 10 MB, 1 Bu 10 B
nocTossHHOTO Hanpsokenws. J{ma npexenos 100 B u 1000 B BxogHoe
COIpOTHBJIEHHE coxpaHsercd Ha ypoBHe 10 MOm.

ITorpemHocTn, 06yc/I0BJeHHEIE TOKAMH YT€UKH

BxongHas eMKOCTE MyJIBTHUMETpA [TOA3aPSHKACTCA 3a CUET BXOJHBIX TOKOB
CMEIIEHHS, KOTa BXOMHEIEe THe3]la pasOMKHYTHI (€CITIH BXOIHOE CONPOTHBIeHHE 10
I'Om). B muanazone temneparyp ot 0°C o 30°C u3MepHTeIbHAs cXeMa
MyJIFTUMETpa CO3IaeT BXOAHO! Tok cMemeHust okono 30 nA. Ilpu remmepary pe
Beime 30°C kaxmoe ee moppinieHMe Ha 8°C yIBavBacT BENHIAHY TOKA CMEICHHUA.
3TOT TOK co3JacT HEOOIBITIE HANPSIKEHHA CMEIEHHA, BETMIMHA KOTOPBIX
3aBHCHT OT BHY TPEHHETO COMPOTUBIIEHHS U3MepsAeMoro 00bekTa. DdihekT
CTaHOBHTCSA OILY THMBIM IIpH BHYTPEHHEM cOIpOTHBIeHHH Oomee 100 kOM umu
ripu pabodeii TeMIepaType, 3HAUUTENbHO npeBsimatomeit 30°C.

e =7 b= TOK CMeLleHNs MyNbTUMETPa
1 Wpeanbhblil | Rg = gHyTpeHHee conpoTUBNEHNE
u3MepuTens
HI O— P usmepsiemoro obexkTa

Ci = BX. @MKOCTb MyNbTUMETPA:
[nsa npepenoe nocT. Hanp-1:

100 B, 1000 B: Ci< 50 n®
[na Bcex npepenosnepem.

]

!

1

1

!

1

b SR = 3 0.1B,1B,108: C;<700n0 g

|

1

| HanpskeHusy < 50 pF

]
1
]
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Pazpen 7 O0mue cBeNeHHs U3 TEOPHH HU3MepeHMH
IogaBneHne nNoMex ceTH 3JIEKTPOIIMTAHUS

TlogaBieHne noMex ceTH 3JIEKTPONMHTAHNH

CrocoOHOCTH HONABIEH)S TAPAa3UTHBIX CUTHATIOB HeOGXOMMMa [ MHTETPHPY FOTIHX
AIIIL. MeTop! MHTETPHPOBAHUA IIPELy CMATPUBAIOT HOMABIIEHHE CETEBBIX HOMEX,
HaJIOXEHHBIX Ha MOCTOSHHOE HalpshkeHue Ha Bxofe. IHBIMH clioBaMy, 510
Ha3BIBACTCS HOOAGNEHUEM NOMEX HOpMabHO2o euda. T1oaBlieHHE MOMEX
HOpMAJIGHOTO BHAA IOCTUTAETCS, €CIU My JIFTHMETD U3MEPSET CpefHee 3Ha9eHHe
BXOJHOTO CHTHAJIA, MHTEIPHPYI €T0 B TedeHHE KaKoro-To ¢UKCHPOBaHHOIO HHTEpBAJIa
BpeMeHH . Ecili ycTaHOBUTH BpeMs1 HHTEIPHPOBAHHA PABHBIM LICTIOMY YHCITy HUKJIOB
KoJIe0aHNA CETEBOTO HAIIPSKEHHS, B TEYEHHE KOTOPBIX OMexa IIPUCY TCTBYET Ha
BXOJI€, TO MOTPEIHOCTH (M MX FapMOHMYECKHE COCTABILIONINE), CBA3aHHEbIE C 3TOM
HOMEXOl, OYAyT ycpeaHeHb! IPUOITU3UTENBHO IO HyJIs.

Jl1s monaeneHwys CeTeRBIX YACTOTHBIX TIOMEX M AX TapMOHUK My bTaMeTp HP 34401A
obecneunBaeT TpH 3HaUeHUs BpeMeHH nuTerpupoBanys AL ITpn nogxmodeHun
CeTH MUTaHus OH u3MepsieT actoty cetH (50 wm 60 I'm), a 3areM ycTaHaBmMBaeT
HajUIeXcalee BpeMs MHTerpupoBanus. Hipke B TabImitie pUBeCHb KOHKPETHEIC
JaHHbIE [0 HONABJIEHHIO IOMEX, TOCTHTaeMble B 3aBUCHMOCTH OT Pa3/IHIHbIX
KoHurypawuii. s noctimkenns Goipiuei pasperaromeii criocoGHOCTH 1
YJIy4IeHHS OJABIICHH IOMeX PEKOMEHAYeTCs YCTaHaBINBaTEL OoJiee IIUTeNbHOe
BpEeMs MHTErpUPOBaHKS.

Yucno Yucno umknos Bpemsn MopaBneHue

paspanos ceTu NUTaHUsA WHTEerpMpoBaHusA nomex )
60 Ny (50 I'u) HOpManbHOro BUaa

4+, (BbICTPO) 0.02 400 mkc (400 MKc) -

41/, (MepgneHHO) 1 16.7 Mmc (20 mc) 60 ab

514 (BbICTPO) 0.2 3mMc (3 mc) -

51/2 (MeAﬂeHHO) 10 167 mc (200 MC) 60 AE

65 (BbICTPO) 10 167 mc (200 mc) 60 nb

614 (MELNIEHHO) 100 167¢ (2¢) 60 nb
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Paspgen 7 O6mue cBeleHUs U3 TEOPUHU U3MepeHUH
IlonaBjienye nomex o4mero BUAa

IlogaBaenue nomMex oo1IEro BHAA

B nncansHOM ciydae MyJIbTUMETP MOTHOCTBO H30IUPOBAH OT 3a3€MICHHBIX CXEM.
OmHako, Mex Iy HU3KOMOTeHIMaNBHON BxomHOH KiieMMoi LO MynsTiMerpa u
3a3eMJICHUEM CyIIECTBYeT KOHEIHOEe CONPOTHBIIEHUE. OHO MOXeT OBITh IPHIMHOM
BO3HHKHOBEHHA ITOIPEITHOCTEH ITPH M3MEpEHHH MAIBIX HAITPSDKCHHUM, YPOBEHb
KOTOpBIX IJTABHO MEHSIETCA OTHOCUTETHLHO IIOTEHIUAA TOUKY 3a3eMIICHHA.

: ViaeanbHbiit i Vi = nnasaowmii noteHuman
usmeputens | Rs = BHYTp. conpotvsseHve
H O— : 13MEPSEMOTo oGbekTa
, ! Ri = conpoTusneHve usonsuum
. i ! MynsTumeTpa (LO - semns)
Viest . — ' ! Ci = BXOAHas eMKOCTb
T | ! MYnbTUMETPA:
Rs ! ! ~200 n® (LO-3emns)
AVAVAV, Lo O ]
! Vix Rs
! NorpetwHocTs (B) =
Vi —— ! l P (®) Rs +Ri
P T— : Ci > Ri>10Ga
T |
'. :
1
1
] [}
1 1
I 1
P J

HOMeXH, OﬁyCIlOBIleHHble BO3HHKHOBE€HHEM KOHTYPOB B MATHHTHOM
moJie

TIpu BBIIIOTHEHMU W3MEPEHHUH BOMH3M MarHUTHBIX IToJeit peKOMEeHTyeTCs

MIpe APHHATE HE0OX0IMMBIE MEPHI IIPEIOCTOPOKHOCTH, YTOOb! H30eraTh HaBOIKA
HaIpspKeHUi B U3MepUTeTbHBIX kKabessx. OcobeHHo cieyeT mposBiIiTh
OCTOPOKHOCTB IIPU paboTe pAIOM C IIPOBOAHMKAMH, HECY UMM GOJNBIINE TOKH.
Yr1o6Bl YMEHBIINTS IUIOMIAAs KOHTYPOB HAaBOJKH IIOMEX, CIEAYeT MOAKII0YATh
MYJIBTAMETP K H3MepAeMOMY O0BEKTy H3MEpUTEIIBHBIMU KaOenaMy B BUIE BUTHIX
I1ap WX IOMECTHTD B 060I0UKY, YTOOH OHU KaK MOXHO IUIOTHEE IIPUWIETaNH IpYyT
K ApyTy. HaBomku moMex MOTYT BO3HUKATh TaKXK€e B CBOOOIHO ITPOBHUCAIOIINX FUTH
BHOPUPYIOHIMX U3MEepHUTEIbHBIX Kabemax. IIpu pabore BOMU3N MarHUTHBIX Mojeit
0053aTeNBHO CIeRyeT NPOYHO MX 3aKpeliTh. JIJI1 yMEHbBIICHUS BIHAAHUIL
UCTOYHUKOB MarHUTHBIX MOJIeil 10 BO3MOXKHOCTH PEKOMEHIyeTCA HCTIONB30BaTh 7
IKpaHUpPYIOLIHE MaTepHaTbl WU Y JATIATh U3MEPAEMBLit 00BEKT ¢ MyJIETHMETPOM
Ha 6e30I1aCHOE pacCTOSHIE.
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Pazpgen 7 O0mue cBefeHNT N3 TEOPUH U3MEPEHUI
TMomexwu, 00yc10BICHHbIE BOSHUKHOBEHHEM NMAPA3MTHBIX KOHTYPOB €
3aMBIKAHHEM Yepe3 3eMJII0

l'[omexn, OﬁyCJ'IOBJ'leHHble BO3HHKHOBEHVUEM NAPA3ATHLIX KOHTYPOB C
3aMbIKAHHEM Yepe3 3eMITI0

[Ip4 U3MepeHUH HaIpsXKeHHH B cXxeMax, Ilie MyJIbTUMETp U U3MepAeMblit 00BeKT
HMMEIOT IBe Pa3Hble TOYKH 3a3eMiIeHH, 00pa3yeTca mapasuTHbIM KOHTYp Yepes
3eMmr0. Kak mokazaHo Huke, 00as pa3HOCTh MOTEHIMANIOB MEXIY JIBYMS
TOYKaMH 3a3eMienus (V ground) BEI3BIBaeT IPOTEKaHHE TOKA [0 U3MEPHUTEBHBIM
KabensaM. OTO NPUBOIUT K BO3HHKHOBEHMIO MOTPEIIHOCTEl B BUIle MAPa3UTHOTO
OryMa ¥ HaIpsDKeHWs cMemmeHus (0OBHO CBA3aHHBIX ¢ paboTol CeTH MATaHu),
KOTOpble HAKJIaALIBAIOTCA Ha H3MepsaeMoe HallpsSsKeHHe.

Hawrty4mumM criocoOoM ycTpaHeHHs! Iapa3sUTHBIX KOHTYPOB 4epe3 3eMIIIO SBIAETCS
H30IAIMA U3MEPHUTENIBHBIX CXEM MYIBTHMETPa OT 3¢MIIH: COEIMHATH BXOIHBIC
THe3Ja ¢ 3emiiell He pekoMenayercsa. Eciu sxe My IbTHMETp He0OX0IMMO
3a3eMJIUTh, TO ClIeyeT NOACOeAUHATE eT0 U H3MepseMBblit 00beKT k ofHOU o6mei
TOYKE 3a3eMJICHHA. DTO YMEHBIIHUT WM yCTPaHUT BooOIIe KaKyro-ub0 pa3HOCTh
TOTEHIMAIOB MeXAy TOYKaMH 3a3eMJIeHHA 000MX yCcTpoHCTB. IIpn Bo3aMoxxHOCTH
ciielyeT TaKxe 06ecneduTh NOJKIIIOUCHHE My IbTUMETPa M H3MepAEMOoro o0beKTa
K 0IHOH ceTeBOi po3eTke.
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RL = conpoTuBneHne uameputensHoro kabens
Ri = conpoTuBneHve U3onsLuu MynbTUMeTpa
Vground = nageHne HanpsXXEHUs Ha LUMHE 3a3eMneHus
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Paznen 7 O6mue cBelleHUs U3 TEOPHH U3MEpeHUH
H3MepeHne conpoTHBJIEHHS

H3mepenne conpoTHBICHAN

Myasramerp HP 34401 A obecniedrBaeT 1Ba MeTOa USMEPEHUS CONPOTHBIICHHS:
2-nposodHoe u 4-nposodHoe. B 000MX CITydasxX UCIHLITATCIBHBIN TOK IIPOTEKAET OT
BBICOKOTIOTeHIMalbHOro rHe3a HI u manee uepes usmepsemsiii pesucrop. IIpu
2-NpOBOJHOM U3MEPEHHH [a/ICHHE HAIPSKEHUs Ha H3MEPAEMOM PE3UCTOpe
CHUHTBIBAeTCA BHYTPH MyJIbTHMETpa. I1o 3TOH NpHdIHHe H3MepsieTcs Takxe
COIPOTHBIIEHHE U3MEPUTENBHBIX Kabeneid. IIpH 4-mpoBoJHOM H3MepeHHH
TpebyIOTCS HONOMHUTENLHO ABA OTACHBHBIX « CUMTHIBAIOIINX)» IIPOBOIHHKA.
ITockonbKy B IPOBOIHUKAX CYATHIBAHHS TOK OTCYTCTBYET, MX COIIPOTHBIICHUE He
BHOCHT JOTIOTHUTENIBHOM IOTPELIHOCTH B H3MEPSIEMY 0 BEJIMIUHY CONPOTUBIICHHS.

Ipumeyanue: ucmounuxy noepemHocmetl, pacCMoOmpeHHvie gulule 0Nl UIMEPEHUA
HNOCIMOSIHHBIX HANPSIICEH YT, UMEIOM MeCIO MAK’Cce U NPU USMEPEHUY
conpomusnenun. Hudice paccMampusaiomes me UCIMOYHUKY NOZpeuHocmet,
KOMOpble GO3HUKAIOM UCKIIOYUMENbHO NPU USMEPEHUU CONPOMUBNEHIUA.

4-npoBOXHOE H3MepeHHe CONPOTHBJICHAA

Ipu u3MepeHHM MALIX CONPOTUBIICHUH HaHOO0JIEe TOTHBIM METOIOM SIBILAETCS
4-1poBOAHOE U3MepeHHe. B 5TOM ciydae aBTOMAaTUYECKH YMEHBIIAIOTCA
COIIPOTHBIICHHE U3MEPUTEHHBIX kabeneil 1 KOHTaKTHBIE CONPOTHUBIICHHA.
4-TIPOBOIHOE H3MEPEHHE CONPOTHBIICHUI HCTIONb3YETCS IPH aBTOMaTHYECKUX
HCHBITAHMAX, TIE MEXIY MyJbTAMETPOM H H3MEpAEMBIM 00BEKTOM CYIIECTBYIOT
kabenu 60NbIIO# ATTWHBI, MHOTOYHCIIEHHBIE MEXKCOE IUHEHHA WU KOMMY TaTODBL
PexoMeHTy eMBIE COEIMHEHHUs IIPH 4-TIPOBOTHOM M3MEpPEHHH ITOKa3aHkl HIke. Cm.
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Paznen 7 O6nipe cBe1eHUS M3 TEOPUH U3MePeHUA
YcTpaHeHHe nOrpemHocTeii, 00yc/I0BJIEHHBIX CONPOTHBIICHHEM
H3MEpHTENBHBIX KabeseH

YcTpanenne norpemHocTeil, 00yc/J10BJIeHHBIX CONPOTHBJICHHEM
H3MePHTEJIbHBIX Kabesei

JUis ycTpaHeHus HOTPELIHOCTEH cMemeHus, 00y CIIOBIEHHBIX COMPOTHBICHHEM
H3MEpUTENbHEIX Kabeneii mpu 2-IPOBOIHBIX H3MEPEHHSX, PEKOMEHIY €TCA:

1. 3akopoTHTEH CBOGONHbIE KOHIBI H3MEPUTENLHBIX Kabeneil. MyaeTuMeTp
BRIBEJIET Ha MHAMKATOP 3HAYEHNE CONPOTHBIICHHS STHX KabeneH.

2. Haxarts xnasuury [Null] Ha nepenteii manenu. IIpy 3aMKHy TRIX KOHIIAX
kabeseil My TETUMETp BHIBEIET Ha MHAUKATOP 3HadeHue "0" OM.

¢ dexTrl, 06yc/IOBIEeHHbIE paccesHHEM MOUIROCTH

Ipu H3MepEeHNH Pe3UCTOPOB, PEHAZHATCHHBIX NI TEMIIEPATyPHBIX H3MEPEHHMIT
(MUTH PE3UCTHBHBIX YCTPOMCTB C OONBITUMH TEMIIEPATY PHEIMH K03 hHIEHTaMM)
MYJBTHMETp Oy IeT pacceHBaTh KaKyloo-TO MOIIHOCTE B 00bekTe u3Mepenus. Eciu
paccesiHEEe MOLTHOCTH CTAIO IMpo6aeMoii, CliefyeT YCTaHOBUTH G0Jlee BHICOKHIA
HpeeN U3MEPEHHS 1S CHIDKEHHS IIOTPEITHOCTH JI0 TIPHEMIIEMOTO YpOoBHA. B
HIDKECTe Aol Tabuile IpHBEEHO HECKOIBKO IPHUMEPOB.

MouwHocTb, pacceuBaemas B o6 Lekre
Mpenen Tok TecTUpoBaHUA U3MepeHnUsi Ha BEepXHEeU TOYKE LKanbl
100 Om 1MmA 100 mkBT
1 kOm 1 mA 1 mBT
10 kOm 100 mkA 100 mkBt
100 kOm 10 mxA 10 mkBT
1 MOm 5 MKA 30 mxBT
10 MOm 500 HA 3 MkBT

I dexThl, 00yC/I0OBJIEHHbIE BpeMeHeM YCTAHOBJICHHs

Mynetimerp HP 34401A cniocoGeH ycTaHaBIMBaTh aBTOMATHYECKHE 33JIEPKKU
BpEMEHH YCTAHOBJISHUSA, KOTOPHIE HOCTATOTHEI T H3MEPEHHSA CONPOTHBIICHUS C
CYMMapHOM eMKOCTEIO Kabesii 1 ycTpolicTBa MeHee 200 nd. 310 BakHO ImpH
H3MepeHnH coltpoTurieHuii Beime 100 KOM. YCTaHOBIICHHE B 3THX CIIYYasX MOXKET
OBITH JUTUTETBHEIM M3-32 OONBIINXK MOCTOSHHBIX BpeMenr RC-nierm. Hekotoprie
TIPENIE3HORHbIE PESUCTOPHI M MHOTO(YHKIMOHATLHBIE KATMOPATOPE! HCIIONB3YIOT
HapaJiTebHble KOHIeHcaTops! 6onbmol emkocTd (oT 1000 nd go 0,1 Mx®) ¢
GOJIBIIIMHE 3HAUCHHEMH COTIPOTHBIICHUA IS PIETPAalyK TOKOB IIOMEXH,
HIDKEKTHPY€MBIX BHY TPeHHIMH cxeMaMu. HenneanbHble eMKoCTH Kabernelt i qpyTHx
YCTPOMCTB MOTYT MMETH 3HATHTEIILHO GoblIlee BpeMs YCTaHORIEHAA MO CPABHEHHIO C
OXKHMIAEMBIM ITOYTH Ha BEJIMYHHY ITOCTOSHHOM BpeMenH RC-lienu m3-3a a3 dexron
TOTJIOIIEHHA B TUaJIeKTpHKe. [IorpenmHocTi H3MepAIOTCA B IIPOLIECCE YCTAHOBJICHHA C
MOMEHTA HaYaILHOTO MOAKITFOYEHHA 00BEKTa H3MEpPEHHA 1 TIOCHIE MePeKII0UCHIUS
Tpezesia U3MEpEHUSL.
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Paznen 7 O0mue cBeleHUs H3 TEOPHH H3MEPEHUIA
ITorpemHoCcTH NPH H3MEPEHHAX BHICOKOIO CONPOTHBJIEHHSA

IlorpemuocTH NPy H3MEPEHHUAX BHICOKOro CONPOTHBJICHA

TIpn n3Mepenun 60NbIINX CONPOTHBICHUN MOI'YT BO3HHKHYTh 3HAUHTENbHbIE
TIOrPEITHOCTH M3-32 BEMHMUUHEI CONPOTUBIIECHUS H30ALHUU U IACTOTHI
noBepxHOocTH. Heo6xonuMo IpUHATE Mephl IPENOCTOPOKHOCTH 1A OAACPKAHNS
"qHCTOTHI" CHCTEMBI H3MEpEHYSI BRICOKOTO COMPOTHRIICHUS. B m3MepuTenhHbIX
Ka0eJax ¥ IPUCOEIUHUTENBHBIX YCTPOMCTBAX MOIY T BO3HHKATh TOKH YTEUKH H3-33
TIOTTIONICHYS BIIard M30/AIMOHHEIMA MaTepHalaMy U "TpA3HBIX" IOBEPXHOCTHEIX
MieHOK. Heifion ¥ NONMUBMHIIIXIIOPUL OTHOCATCA K paspsiAy He 0UeHb
KaueCTBECHHBIX U30JIATOPOB (109 OM) 110 cpaBHEHMIO C U30JIATOPAMH U3
nonuTeTpadTOpITHICH (1013 Owm) (Teflon ® ). IIpu u3MepEHUH CONPOTHBIICHUA

1 MoM Bo BIa)XHHX YCIOBUSX YTeUKa U3 HEHIIOHOBBIX MIIH MOMMBHHIIXIIOPHIHBIX
H30JITOPOB MOXKET BIIONHE OHITh HCTOYHUKOM IOrPEIHOCTH BenuauHoH 0,1 %.

Horpemnoc'm H3MEPCHUA NOCTOAHHOI0 TOKA

[Ipu nocnenoBaTe/IbHOM NOIKIIOYEHIH My IbTAMETPa K TECTAPY €MOi CXeMe 11
HM3MepeHHsA TOKA BCEra BOSHUKAET Kakad-To IIOrPEIIHOCTh H3MepeHn . J1a
MOrPEIIHOCTh BO3HUKAET H3-32 [IOCIEIOBATENbHOTO HANPKEHUS HAarpy3Ku.
HamnpsxeHue BO3HHKAET HAa CONPOTHUBIICHAH IIPOBOJHHKOB H CONPOTUBICHHM
TOKOBOTO IyHTa MyJBTUMETPA, KaK 3TO IIOKa3aHO HIDKE.

=3

Rs : NpeanbHbl
namepurtens

Vs — Vb

Vs = HanpsKeHue UCToYHuka

Rs = CONpOTMBREHVE UCTOUHUKA U3Mepaemoro obbekta
Vb = HanNpsKeHWE Harpysky mynbTUMeETpa

R = TOKOBbI# WYHT MynbTUMETPA

= 0
NorpetuHocTs (%) = ﬂéS_X_Vb

Teflon - sapezucmpuposannsiii moeapuuiii snax ¢upmor E. I duPont deNemours.and Co.
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Pasnen 7 O0ue cBeNeHNA U3 TCOPHH U3MEPEHIH
H3MepeHne HCTHHHOIO CPeJHEKBAIPATHYECKOro 3HAUEeHUsI HepeMeHHbIX
BeJINYHH

I/Ismepemle HCTHHHOIO CPEAHEKBA/IPATHICCKOI0 3HAYMECHUSA
NepeEMEHHBIX BEJIHYHH

My IETHMETPE], TOKA3bIBAIOMINE MCTHHHBIE CPEIHEKBAAPATHIECKHE 3HAYCHUA
(nono6usle HP 34401A), m3MepsIOT TEIUIOTBOPHYIO CIOCOGHOCTH MOARBAEMOT0
HaNpsDKeHs. B 0TIHYHE OT MyJIETHMETPOB, H3MEPSIOMMUX CPEHEE 3HAYECHHUE, IPH
H3MEPEHMY UCTHHHOTO CPEIHEKBAAPAaTHIECKOTO 3HAUECHIS OIpeIeIIAeTCs
MOIIHOCTB, paccerBaeMas Ha pe3HcTope. JTa MOITHOCTh MPOHOPLMOHAIBHA
KBaJpaTy U3MEPAEMOro HCTHHHOTO CPENHEKBAAPATHIECKOTO 3HAYCHIS
HanpsOHKeHVS He3aBUCHUMO OT (popMEI curHana. MyneTUMETp, TOKa3EIBAFOIIHIA
CpeHee 3HaYEHNE MEPEMEHHOTO HANPSHKEHUSA, TAKXKe KaUOpyeTcs Ha N3MepeHue
HCTHHHOTO CPEIHEKBAPATUIECKOTO 3HAUCHHA, HO MONbKO OISt CUHYCOUOANBHBIX
cuzHanos. JIjis CRrHaoB ApyTroii (JopMBI H3MEpUTENb CPENHUX 3HAYCHHH
BBITIOJHAET U3MEPEHHUS € CYNIECTBEHHBIMH MOTPENTHOCTAMH, KaK MOKa3aHO HIDKE.

Oopma curHana Muk-daktop (M.9.)  Cpenneks. CpenHexs. aHau. Cpepnsa
3Hay. nepeM.  NepeM. Hanpsix. pesyneTvipyloLLas
HanpskeHWst € MOCT. COCTaBN. MOTPELUHOCTL
V —
N v v Otkann6posaHo
° /\/ 1414 1414 1414 Ha Hyrieayio
MOTPELLHOCTb

V_
V V
D—%— 1.732 T30 737 -3.9%

TH v el &

—467Z anaNe. = 4

IIpu BEIONHEHUHN M3MEPEHMH IEPEMEHHOTO HANPSHKECHIS B IEPEMEHHOTO TOKa
mynstumerp HP 34401 A m3MepseT UCTHHHEIE CPEAHEKBAAPaTHIECKUE 3HAYECHUS
CO CBA3BIO TI0 MEPEMEHHOMY TOKY. DTO OTIMYAETCA OT YKA3aHHOTO BBIMIE
HU3MEPEHU HCTUHHOTO CPEHEKBAIPATHIESCKOTO 3HAYCHHUS IIEPEMEHHOTO
HaNpsDKEHUS ¢ TIOCTOSAHHOM cocTaBisromel. MsMepseTces TONBKO TEIUIOTBOpHAS
€rocoOHOCTE TIEpEeMEHHBIX COCTABIIAIOIKX BXOHOrO CHrHANa (IIOCTOSTHHAS
COCTaBNAONIAA 0TOpackBaeTcA). s CHHY COMTAbHBIX, TPEYTOBHBIX U
MPSMOYTOJIBHEIX CHTHAJIOB IIEPEMEHHBIEC 3HAYSHU U IIEPEMEHHBIC 3HAUYeHUA C
ITOCTOSHHBIMH COCTABIIAIOMIMMHE PAaBHEL, IOCKONBKY STH CHTHAIBI HE COAEPXKAT
CMeIIeHNs MO MOCTOAHHOMY TOKY. HecCHMMeTpUUHEIE CUTHAJIBL, TAKUE KaK
TIOC)IE0BATENLHOCTH HMITYJIbCOB, COJEPKAT IIOCTOSHHbIE HAIIPSDKEHIA, KOTOPHIE
0TOpackIBAIOTCS MPH M3MEpEeHHNAX HCTHHHBIX CPEAHEKBAApaTHYECKIX 3HAYCHUH cOo
CBA3BIO IO TIEPEMEHHOMY TOKY .
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Pasnen 7 Obmue cBeieHNs U3 TEOPHH M3MepeHUEA
IMorpewrHocT!, 00yc/ioBIeHHbIe NHK-haKTOpOM (A5
HECHHYCOHAAILHBIX BXOAHBIX CHTHAJIOB)

HsMepeHHe HCTHHHEBIX CpelIHEKBaIpaTHIecKuX 3HAYeHHH co CBA3BIO 1O
TIEpEMEHHOMY TOKY PEKOMEHIYETCA I MATBIX IEPEMEHHBIX CHTHAIOB B
TIPACYTCTBUH GONBEIIMX CMEIIEHUE ITO TOCTOSHHOMY TOKY. Takast CUTyarus
BIIOJIHE OOBIYHA, HATIPUMED, TP U3MEPEHMSX [Ty IbCauii Ha BEIXOAC HCTOYHHKOB
TIUTaHUA HOCTOAHHOTO TOKa. OIHAKO, B HEKOTOPBIX CIIydasX MOJb30BATEIIO MOXKET
MOHANO0UTECS HCTHHHOE CPeIHEKBapaTHIeCKHe 3HaYCHHE CyMMBI IIEPEMEHHOM 1
TOCTOSHHOM COCTABNAIOMMX. Ero MOXXHO OTIpeieNuTh, CAeNIaB OTASIBHO
H3MEpEHKs IEpeMEeHHOM 1 IIOCTOSHHOM COCTAaBJIAIOIIMNX U CKOMOUHUPOBAB
pe3yJIbTaThl IOKA3aHMit yKa3aHHBIM HIDKe criocoboM. ITpu sToM ansa HauGonee

3¢ ¢hEKTHBHOTO MTOJABIICHHS ITOMEX ITOCTOSHHY IO COCTABIIIONIYIO CIERYET
HU3MEPATH, HHTErpUpYsl BXOAHOH CHI'HAJI B Te4eHHE 10 IMOMHBIX IMKIIOB CETH
nmuTaHuA (¢ pa3pemeHneM O pa3psooB).

ac + dec = '\ch+dcz

HorpemnocTn, 00yc/IOBJIEHHbIE NHK-(PAKTOPOM (A5
HeCHHYCOHJAJILHBIX BXOJHBIX CHTHAJIOB)

BceobmumM 3a61y xICHHIEM ABNAETCSA, KOI/Ia CIHTAIOT, YTO IOCKONBKY MYJIBTHMETP
U3MEpSET HCTHHHBIE CPeIHEKBAIPAaTHYECKHE 3HAUYCHHU IIEPEMEHHOI0 HalIPSOKeHUA,
TO BCE METPONOTMIECKUS XaPAKTEPUCTUKY IO TIOTPEIIHOCTH M3MepeHust
CHHYCOMIATIBHBIX CUTHATIOB PacIPOCTPaHIOTCA M Ha Mobkle Ipyrue GopMel
curHaioB. PakTHIecku (opMa BXOTHOTO CHTHANA MOKET OYeHb CIJIBHO BIIHATE Ha
HOrpeInHocTs N3MepeHud. CTaHAapTHBRIM CIIOco60M OmMcaHus GOpM CHIHAIOB
ABJAETCA 3afaHue huk-gaxmopa. [THK-¢akTop - 9TO OTHOINEHHE UKOBOTO
3HAYEHHA K CPeIHEKBaAPAaTHIECKOMY 3HAYEHHIO PACCMaTPHBAEMOI'0 CHTHAJIA.

Hampumep, 11 moclieJ0BaTeNbHOCTH UMITY IBCOB IMK-(akTop NpUONH3HUTENEHO
paBeH KOPHIO KBafpaTHOMY U3 00paTHOi BeNMIHHBI K03 {UIMeHTa 3a0IHeHAA,
KaK yKa3aHo B Tabulle npelplnyIuei crpanuusl. B oOmmeM ciaydae, 4eM 6oibime
HK-(aKkTop, TeM OOJBIIE SHEPT U, COAEpKanasics B 6omee BEICOKOIACTOTHBIX
rapMOHHYECKHX COCTABJLAIOMIMX CUTHAIA. Bo BceX My IbTHMeTpax IIOrPeIIHOCTh
H3MEpPEHUS 3aBUCHT OT NHK-(akTopa u3sMepsAeMoro curaana. [forpermHocTy,
o0ycnoBneHHble muk-hakropoM, It HP 34401 A yka3zaHbI B METPOJIOIHIECKHX
XapaKTEPHUCTUKax B paszene 8. ClienyeT OTMETHTD, YTO IIOTPEIIHOCTH, 7
00y CIIOBIEHHBIE THK-(aKTOPOM, HE PACIIPOCTPAHAIOTCS Ha BXOAHBIE CHTHATIBI 7
gactoToii MeHee 100 'y, kKOraa UConb3yeTcs YaCTOTHEI GUIBTP MeLIEHHOTO
nelcTBuA.
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Muk-pakTop
(npodonawcenue)

Mpumep

Paspen 7 O6mue cBefileHU N3 TCOPHH M3MeEpeHuUit
Horpemmsocty, 00ycJioBieHHbIe NTHK-)AKTOPOM (117 HeCHHYCOMAANBLHBIX
BXOAHBIX CHTHAJIOB)

IMTorpemnocty, 06y cnoBIEHHbIE THK-(AKTOPOM, MOXXHO OI[CHUTE CJIEIYIOIIIM
obpazom::

Cymmapuas noepewnocme = Iloepewnocme (cunycouda) + Hozpewnocme
(nux-gpaxmop) + Ilozpewnocme (wupuna nonocet)

ITorpentHOCTS (CHHYCOH/a): HOTPEITHOCTH CHHY COHJAILHOIO CHIHAJIA, YKa3aHHAas
B pazzene 8.

IMTorpemuocTs (TUK-(aKTOp): TOMOIHUTENLHAS IIOTPEITHOCTD U3-3a IHK-(aKTopa,
yKa3aHHas B paszene 8.

ITorpeniHocTs (IIHPHHA IOJOCKHL): PacdeTHAs MOTPEIIHOCTE, 00y CIIOBICHHASA
MUpHHOH nonockl (BW), kak yka3aHO HIDKE.

—CF2xF
47 X BW

Hozpemuocmb U3-3a WUPURBL NONOCHL =

C.F. = nuk-chakTop curHana
F = yacroTa oCHOBHO¥ rapMOHWKV BXOLHOTO CUrHana
BW = nonoca 4acroTt MynsTuMeTpa Ha yposHe =3 b (ans HP 34401A - 1 ML)

PaccuuraTs NpHONN3UTENBHYIO IOTPEIIHOCTE N3MEpEeH A T
NOCTIeJ0BaTEeILHOCTH UMITYJIbCOB Ha BXOJie IpHOopa IpH NHK-(paKTope, paBHOM 3,
1 ocHOBHOI gactote 20 xI'r. /Iy naHHOTO CiTydas MPUHUMAIOTCS B pacdeT
XapaKTEePUCTHKH ITOTPEITHOCTH MyIbTUMETPa, FapaHTHPOBaHHbIe Ha 90-0HegHbLl
cpok: + (0,05% + 0,03 %).

Cymmapnas nozpewnocme = 0.08% + 0.15% + 1.4% = 1.6%
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Paspen 7 O0mue cBeeHUS U3 TEOPUM H3MEPEHU
ITorpeinxocTn, 06yc/IOBIeHHbIE HATPY3KOi (M3MEPeHUE MEPEMEHHOTO
HanpsHKeHus)

ITorpemnocTH, 00yc/I0B/IeHHbIE HATPY3KOii (M3MepeHHe MepeMeHHOro
HaNpsoKenns)

IIpun u3MepeHnH IEpEMEHHOTO HANpPsHKEHUs XapakTepucTuky Bxoza HP 34401A
BHINJIAAT clexyromuM obpasoM: comporuBieHre 1 MOM npu napauiensHOM
emxoct 100 nd. [Tonarro, 9yT0 Kabenu, NOABOAAIINE Ha BXOL MYJIbTUMETPa
HU3MepseMbIii CUTHAN, JI00aBIMIOT TOMOMHITENBHYIO EMKOCTh M Harpy3ky. Hike B
TaOIHIE YKa3aHb! IPUOGTU3UTENHHBIEC BXOIHEIE COTIPOTHBICHUS My IFTUMETPA Lt
pa3AEYHBIX 9acTOT.

YacroTa BXoaHoOro BxogHoe
curHana CONpoOTUBNEHNE
100 My 1 MOm
1 kMg 850 kOm
10 kl'y, 160 kOm
100 kl'y 16 KOm

s nuskux uacmom:

~100 X R,

|'|0I'pell.l HOCTb(%)= m
s

’

HononnumenvHas nozspeuwHocme 0151 8bICOKUX HACMOM:

MorpetuHocTs (%) = 100 x 1 -1

'\/1+(2anstxCin)2

Rs = BHYTpeHHee CONpoTUBfIEHNE U3MEPSEMOro o6beKTa
F = vyacTtoTa BXxoaHOro curHana
Cin = BxogHas emxocTb (100 nd) nnioc emxocTh Kabenei
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Paznen 7 Ob1mmiue cBefleHUs U3 TEOPHH U3MepeHMiA
H3mepenns HyxKe NOJTHOM IKAJIbLI yCTAHOBAEHHOTO Npeaeia

I/Iamepeﬂml HHJKE MOJHOH NIKAJIBI YCTAHOBJICHHOI'O LIpeaea

CaMEle TOUHBIE H3MepEHHs IIePEMEHHBIX BEIMIMH MOXXHO BHINTOJNHATH, KOTIa
H3MepseMas MyJIbTUMETPOM BeIMIAHA HaXOMUTCS Ha IIOJHOM ImKane
YCTaHOBJIEHHOTO IpejieNia. ABTOMaTHIeCKOe IepekTIoueHNe TpejieNna MPOUCXOIUT
npu 10% u 120% ot nonHo#H mKxaimb! yCTaHOBIECHHOrO Ipefiesia. ITH 0COOeHHOCTH
MYJIbTUMETPA IO3BOJIAIOT U3MEPATH HEKOTOPHIE BXOAHbIE CUTHANBI Ha IIONHOM
mKane oHOro mpejena U Ha 10% oT NoiHOM MKankl OT cllefyromero oonee
BBICOKOTO IIpejiena. EcTecTBeHHO, 9TO MOTPETHOCTL U3MEPEHHA Ha OJHOM H
IpyroM mpepenax 6ymayT CymMecTBEHHO OTINYAThes. C LENBI0 oMy deHus
HaUMeHBbIIel OrPeNTHOCTH U3MepeHHs CllelyeT BpyUHYI0 YCTAHABIMBATh CaMBIii
HU3KHH BO3MOXKHEL IIpeie)] N3MEpEeHMtA.

ITorpemnoctH, 00ycJIOBJ€HHbIE CAMONPOIPEBOM IPA A3MEPEHAH
BBICOKOI'0 HANIPS>KEHHA

Ecnu Ha BXOX MyJIBTHMETpPa IOJATh CpeJHEKBApaTHIECKOe 3HAYCHHE
Hanpsxenua 6onee 300 B, nponsoiineT caMonporpes BHY TPEHHHX 3]IEMEHTOB
CXeMbl HOpMalu3aluy BXOAHOTo curHana. [TorpemHocty, 00y CIIOBIEHHbIE 3THM
CaMONPOrPEBOM, YUTEHBI B METPOIOTHUECKAX XapaKTEPUCTHKAX MY IETUMETPA.
OpHako TeMIlepaTypHble H3MEHeHIA BHY TPH MyJIbTHMETPa H3-3a CaMOIIpOrpeBa
MOTYT BHI3BAaTh HOTIOIHUTELHYIO OTPEITHOCTh Ha APYTHX NpeenaX H3MepeHusd
MIepEMEHHOT0 HAIpsDKeHU. DTa JONONHUTeNbHAA OTPEITHOCTE COCTABUT MEHee
0,02%, HO oHa Hcue3aeT depe3 HECKONBEKO MHHYT.

ITorpemnocTy, 00ycJIOBJEHAbIC TEMIEPATYPHLIM K03(¢panneHTOM H
neperpysko

MynstiMerp HP 34401A ucmone3yer METOA H3MEPEHNS IIEPEMEHHBIX BETMUHH,
IIPH KOTOPOM H3MEPAIOTCA U YCTPAHAFOTCSA BHY TPEHHHE HalPDKEHU CMETIEHMs
TIPH YCTAHOBKE APYTHX POAOB pabOTHI WM NPEAENoB H3MepeHus. Eciiu ocTaBUTE
MyJIbTEMETpP Ha OJTHOM H TOM e Ipe/ielie Ha JNUTENBHOE BpeMs, B TeUeHUe
KOTOpPOr0 OKpY’Karomias TeMIlepaTypa CyIiecTBeHHO H3MEHUTCS (WIH B CIyvae
HEJOCTaTOYHOTO BpEMeHH NPOrpeBa MyJIbTUMETPA), BHY TDEHHHE CMEIIEHH] MOTYT
H3MEHHUTHCA. B 3TOM ciTydae TeMmepaTypHbli k03¢ QUIUEHT 06BIMHO IMeeT
BexmauHy 0,002% oT npenena Ha 1°C, HO OH aBTOMATHIECKH YCTPAHAETCA IIpH
YCTaHOBKe APYroro poaa paboThl WX APYTOro Ipeesna.

Ecnu pygHoe nepexiodeHne mpejena IPHBOAUT K COCIMOAHUIO hepeepy3ku, TO
TOYHOCTH M3MEPEHH BHY TPEHHHUX CMEIEHHI Ha yCTAHOBJIEHHOM IIpeJielle MOXKET
yXyamurhed. OOBIMHO B 3TOM CITydae MOXET OBITh BHECEHA JOMIOJHUTEBHAS
norpemHocTh 0,01% ot 3Toro npeaeina, HO OHa aBTOMAaTHYECKH YCTPaHAETCA NIPH
yCTpaHeHHH COCTOSHUA Ieperpy3KH B IOCIeIyIONIEM H3MEHEHHH poa paboTel
WK IIpejena.
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Paznen 7 O6npye CBEACHNS U3 TCOPHH U3MEPECHUN
TlorpemHocT M3MEPEHNs CHTHAIOB HU3KOI'0 YPOBHS

TlorpemHOCTA H3MEPEHHS CHTHAJIOB HU3KOTO YPOBHS

IIpu u3MepeHNM IEpeMEeHHBIX HanpshkeHuit MeHee 100 MB ciexyer yauThIBaTh,
YTO 5TH U3MePCHHUs 0cOOEHHO NOIBEPkeHbl BO3HUKHOBEHHMIO ITOTPENTHOCTEH,
00yCIIOBIEHHBEIX IIOCTOPOHHMMHY UCTOYHUKaMH rloMeX. HanpuMep, orosieHHBIH
A3MepHTENbHBIHM Kabenb OyneT AeiicTBOBaTh B KayecTBe AHTEHHBI U HOPMAILHO
(&Y HKIOHUpYIOMUH My JIFTAMETp 6y IeT H3MepSATh IpUHHUMaeMble CHTHANIbL Bech
H3MEPHTEIIbHBIA TPaKT, BIIIH0Yas SJIEKTPOCeTh, Oy 1eT ¢y HKIHOHUPOBATh KaK
AHTCHHBIA KOHTYp. TOKH, LIMPKYJIHUpPYIOMIHE B 3TOM KOHTYDE, CO30aayT
HaIpsDKEHH IIOMEX Ha BCeX MMIIeflaHcax, BKIIIOUEHHBIX NTOCIEA0BATENBHO C
BXOJOM MyJIbTHMeTpa. [To 3T0# NpuiKHe I0ABOIUTE Ha BXOI MyJIBTUMETpPA
nepeMeHHbIe HANPSKCHUS HU3KOTO YPOBHA CIIEAYET TOJMBKO ¢ UCTIONh30BaHHEM
3KpaHMpOBaHHBIX Kabesei. IIpu 3TOM 3kpaH ClemyeT NOACOCAUBATH K
HHU3KOIIOTeHITAIbHOM KiemMe LO.

1o BO3MOXHOCTH HaCTOATENIEHO PEKOMEHIY €TCS MyJIETHMETD U UCTOYHHK
[IepeMeHHOT0 HaIpshKeHHs HOAKIIOYATh K OOHOM ceTeBoit pozeTke. Taxoke ciemyer
CBECTH K MUHHMYMY ILTOMIa/b Hen30exHO BOSHUKAIOIIMX KOHTYPOB 4epe3 3eMII0.
OcobeHHO moBepXXeHbl BOCTIPHATHIO MOMEX BHICOKOHMIIENaHCHBIE HCTOUYHUKH,
HU3KOMMIIeJAaHCHbIE UCTOYHMKHY IO/IBEPKeHBI [IOMeXaM B MeHbIIIe CTeleH .
VMEHBIIUTh UMITETAHC HCTOTHHUKA Ha BEICOKHX 9aCTOTaX MOMKHO ITyTeM YCTaHOBKH
KOHIIEHCATOpa TAPaJUIeNbHO ¢ BXOIHBIMY IHE3IaMU MYyJIbTHMeTpa. B kaxmoM
KOHKPETHOM CJIydae CIeAyeT MpOoBecT: HeGObINoe HecaeoBatue 1o Noasopy
KOHJIeHCaTopa € MOIXO0 UM HOMUHATIOM.

BONbIUHCTBO MOCTOPOHHUX IMOMEX HUKAK HE CBA3aHO ¢ BXOAHBIM CHTHAJIOM.
Horpenmocn U3MEPCHUA IIPU 3TOM MOXHO OIIPCACIIUTE CICAYIOIHM
COOTHOIMCHUCM:

= 2 )
Hzmepennoe nanpsiocenue \/ Vip < + Noise

ITomexwu, cBA3aHHBIE ¢ BXONHBIMU CHTHATAMH, XOTS U peKU, HO 0COOSHHO BPEIHEL.
OTU NOMEXY BCETAA HEMTOCPESACTBEHHO BIUAIOT Ha BXonHo# curaan. sMepenue
CHTHAJIa HU3KOT0 YPOBHA, UMEIOMIETO YacTOTy PaBHYIO YaCTOTE CETH IMUTAHU,
ABIISETCH PACIIPOCTPAHEHHBIM CITy4aeM, KOrZla BO3HUKAIOT IOMEXHW TaKOI'O pona:
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Paznen 7 O6nive cBeeHUs W3 TEOPUH H3MEPEHMIA
ITorpemnocTy, 06ycjioBIeHHbIE MOMeXaMH 0611ero BUAA

IlorpemnocTH, ofyc/ioBJIeHHBIE IOMEXaMH 00Iero BHAA

TToMexu Takoro pojia BO3HHKAIOT, KOT/Aa Ha HU3KONOTEHIHATILHOE THe310 LO
MYJIBTEMETPA MOJACTCA NEPEMEHHOE HAPSKEHHUE OTHOCHTENBHO 3eMiIH. CaMblif
pacpocTpaHeHHBIH cifydai BO3HHKHOBEHUS MOMEX 00MIero BU/a BCTpevdaeTcs Ipr
NOAKIIOYEHNH ¢ 00paTHOH NOJIPHOCTHIO BHIX0a kKanubpaTopa IepeMeHHOro
HanpsOKEHH K BXOAy MyJITHMETpa. B umeanbHOM ciydae MyJIbTAMETP CYUTHIBAET
He3aBHCHMO OT crioco0a MOAKIIOYEHHS OAHH U T€ XKe BeIM4HHBL. OfHaKo
B3aMMHBIC BIUAHHAA UCTOYHHUKA U MYJIFTUMETPA MOT'YT HCIIOPTHTD TaKy¥o
HACATBHYIO CHTYaIMIo.

H3-3a HanKM4Hs eMKOCTH MEXAY HU3KONOTEHIMAIBHBIM BXOMHBIM THe31ioM LO 1
3emieit (ansa HP 34401 A npubnusutensHo pasHoi 200 nd) HCTOUHUK B
3aBHCHMOCTH OT crloco0a MOJKTIOYEHHS K BXOLy Oy IeT HIMETh pa3iindHbIe
Harpy3ku. BelrguHa IOrpelTHOCTH 3aBUCHT OT peaklfi HICTOYHMKA Ha 3Ty
Harpysky. MaMepHTenbHas cXxeMa MYJIETEMETPa, XOTA M 0YeHb XOpPOIIO
9KpaHHUpPOBaHa, pearupyeT Ha NOAKIIoYeHHe ¢ 00paTHOM MONSIPHOCTHIO
COBEPLIEHHO [0-IpYroMy K3-3a OUeHb HEOONBIINX pacxoxICHUH B BEININHE
[Iapa3UTHON €eMKOCTH OTHOCHTENHHO 3eMiId. Hanbopinne morpem-ocTy y
MYIBTHMETPA BO3HUKAIOT NIPU BRICOKOYACTOTHBIX BXOHBIX HAPKEHUAX
BBICOKOTO YpoBHi. Kak npaBuiio, TONONHUTENbHAS HOTPEITHOCTE My IbTIMETpa
coctasnseT 0,06% A HanpsoxkeHus 100 B ¢ gacroroit 100 xI'n, mogaHHOTO Ha
BXOJ ¢ 00paTHOH MOJAPHOCTHIO. [ CBEIeHHA K MUHUMYMY TIEpEMEHHBIX
HallpshKeHU# o0IIero BiIa MOXKHO BOCIIONB30BATHCA METOJAMH 3a3¢MIICHHU,
OIMMCaHHBIMHK 1A pellieHUs mpoOaeM NoJaBIeHHs oMeX o0IIero Buaa pH
HU3MEpEHHHU MOCTOAHHBIX HanpsokeHuit (em. cmp. 201).

HorpemHOCTH NPH H3MEPEHHH NEPEMEHHOr0 TOKa

TTorpeltHoCTH HanpsXKEHUs Harpy 3K, BO3HUKAIOINUE [TPY HU3IMEPEHHH
MOCTOSTHHOTO TOKA, HMEIOT MECTO U NP U3MEPEHHH IlepeMEHHOro Toka. OHako
HallpsokeHUe Harpy3KH 1A IEpeMeHHOro Toka 60bIe u3-3a NOCIE0BaTeIbHOM
HMHIYKTHBHOCTH M IIPUCOETMHEHHBIX MPOBOAHUKOB. HanpsokeHne Harpysku
yBEJIMYMBAETCS NPY YBENHIEHUN BXOTHOH JacTOTH. H3-3a HAIMIHA yIOMSHY THIX
MOCEI0BATENBHO BKIIOUEHHEIX HHAYKTUBHOCTH U [IPHCOETHHHTEILHEIX
IIPOBOJHUKOB HEKOTOPHIE CXEMBI IIPH M3MEPEHUH B HUX [IEPEMEHHOIO TOKA MOTYT
BOWTH B PEXUM I'€HEPALIVH.
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Paspen 7 OOmue cBeiIcHAS U3 TEOPUH U3MEPEHHHM
ITorpemiHocTH H3MepPeHHs HaCTOThI M IEPHOAA

IIorpemHocTH N3MepeHNsi YACTOTHI M NEPHOAA

JIna n3MepeHns 4acTOTHI H [IEpHoa B MyJIFTHMETPE UCIIONb3Y eTCs METO
BBIYHCIEHHUs] 00paTHOH Benuaunsl. IIpn TakoM MeToze 1A 000l BXOXHOR
YACTOTHL Pa3pelIaras ClIOCOOHOCTh U3MEPEHUA COXPaHASTCH IOCTOAHHOM.
HopMannzalmo BXOIHBIX CUTHAIOB BLIIOTIHAET CXeMa MYJIbTHMETPA,
MpefHa3HaueHHas U1 U3MepeHus IepeMeHHBIX HanpskeHuii. Bce qacToToMeph
NOABEP:KEHBl BOSHUKHOBEHHIO MOTPEIHHOCTEH IIPU M3MEPEHNH CUTHAIIOB HU3KOTO
YPOBHA ¥ HM3KOH yacTOThl. OCOOEHHO CyMEeCTBEHHBIMH ABJISIOTCA BO3MeMCTBUA
KaK BHY TPEHHHUX, TaK ¥ BHEIIHHUX IIOMEX IPH M3MEPEHUAX «MEIJIEHHON»
MEHAIOMUXCA CUTHAJIOB. [lorpemuocTs 06paTHO IpOIOPLUMOHANbHA JacTOTe
U3MepaemMoro cursaia. IlorpemHocT BO3HUKAXOT TaKXKe IIPU MOMBITKE M3MEPEHHs
9acTOThE (WM [IEpH0/1a) BXOTHOIO CUTHANA NIOCTIe M3MEHEHHUS Ha BXOAE
MOCTOSAHHOTO HAaMpPXKEHHUA cMenleHus. IT09ToMy Iepen BHITOTHEHHEM 9aCTOTHEIX
¥3MepeHnii HeoOX0AUMO, YTOOHI IIOTHOCTHIO YCTAaHOBUIICA OJIOKMpPYFOIIMIA
KOHJEHCATOP IMOCTOAHHOrO TOKA Ha BXOJE MyJIETAMETPA.

BrinosiHeHne BHICOKOCKOPOCTHBIX H3MepeHH i IOCTOSTHHBIX BeJIHIHH M
CONPOTHBJICHHS

Jlns ycTpaHeHus morpelnocTeif, 06y cIOBIEHHEIX 00pa30BaHUEM BHY TPEHHHX
TepMo-3JIC ¥ TOKOB CMEIeHNs, MyJIFTHMETDP BBINMOIHAET IPOLIEAYPY
AaBTOMAaTHUYECKOH yCTAaHOBKY HyJI1. DaKTHUECKH H3MEPEHHE COCTOUT W3 U3MEpEeHHs
Ha BXOJHBIX FHE3/1aX, a 3aT€M U3MEPEHHUS BHY TDEHHETO HANPSHKEHHA CMEIIEHHU.
JIn4 HOBBIIUEHHS TOYHOCTH H3MEPEHHS [IOTPEITHOCTh, 00y CIOBIEHHAL
BHYTPEHHHM HaNpKEHUEM CMEIIEHHMs, BHIIUTAETCA M3 pe3yJibTaTa H3MepeHHs Ha
Bxofe. Taxas onepariysi KOMIIEHCUPYeET BO3AEHCTBIA U3MEHEHHH HANPsHKEHMA
CMEINeHMs, BOSHHKAIOUINX M3-32 TEMIepaTypHbIx KoneOanuii. Jjis BrINoNHEHNs
A3MepEeHHH Ha MaKCHMAaJIbHO BBICOKOI CKOPOCTH aBTOMAaTHdecKad yCTaHOBKA HyJIA
BBIKITIIOUaeTCsA. DTo Gomee 4eM B [IBa pasa IOBBICHT CKOPOCTH CHATHSA NOKa3aHMH
IIPH U3MEPEHHAX OCTOAHHOTO HAIPSDKEHH, COIPOTUBIIEHAS U IIOCTOAHHOTO TOKA.
Ha npyrue poasl paboT aBToMaTHIECKasd YCTaHOBKa HyJIsl HUKAKOI'O BIIMAHUS He
OKas3hbIBaerT.
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Paspgen 7 O6mue cBeicHUS U3 TEOPUU U3MEPSHUI
BrinosHeHHe BEICOKOCKOPOCTHBIX H3MepeHH i HepeMeHHbIX BeJIMYUH

Breimonnenne BBICOKOCKOPOCTHBIX nsmepenui‘l NepEMEHHbIX BEJIHINH

Pozp1 paboT 110 N3MEpeHHIO TIEPEMEHHOT0 HANPSKSHU U [IEPEMEHHOTO TOKa
PeaM3yIOT TPH Pa3IMIHBIX HU3KOYAaCTOTHRIX GUIbTpa. DTH GHILTPH O3BOJIAIOT
HalTH KOMIIPOMHUCC MEXAY BHICOKOTOYHBIMH H3MEPSHUAMH Ha HU3KHX YacTOTaxX U
HOBHIMICHHOM CKOPOCTHIO CHATHA [TOKa3aHuii. BpeMs ycTaHOBIeHHA hunbmpa
bvicmpozo deticmaus cocrasineT 0,1 MC, ¥ €ro HCIOJB30BAHUE MOJIE3HO A
yacToT Beinie 200 I'u. BpeMs ycTaHOBIICHMS cpedneckopocmHozo GpunsTpa
cocTapisgeT 1 ¢, ¥ OH PeKOMEHIYETCS I U3MEPEHHH Ha yacToTax Bhite 20 I'w.
HakoHel, BpeMs YCTaHOBICHUS unompa medRenHo20 Oelicmeust COCTABIeT 7 ¢, U
OH NOAXOIUT UL H3MEpeHUH Ha 9acToTax Bhime 3 I'm,

Cobimoas HEKOTOPBIE MEPHI IIPEIOCTOPOKHOCTH, H3MEPEHH [IEPEeMEHHBIX
BEJINYHH MOXHO BBIIIOJIHATH CO CKOpOCTAMH 0 50 mokasaHuit B cexyHny. s
yCcTpaHeHHsA HeM30EXKHBIX 3aepxKeK IPH aBTOMaTHIECKOM IIepeKITIOYSHHH
IpENeNoB PeKoMeH Iy eTcs epeKiIiodaTh npeeisl BpyIHyo. Kaxmerit dunstp
MI03BOJIAET CHUMATH 0 50 NOKa3aHuii B CeKyHIY, €CJIM yCTaHOBUTD Ha HyJb
IpeIBApUTENbLHO IPOrPaMMHUPY EMEIE 3a€PXKKH YCTaHOBICHHS 3amycka. OJHaKo
H3-32 HETIOJIHOTO YCTaHOBJIeHHs (UIBTPa pe3yIbTaThl H3MEPSHUS MOTYT OKa3aThes
He OYeHb TOYHbIMH. B pHKIafgHbIX 3a0adax, IIe YPOBHU MEXIY COCETHNMH
3amMepaMM M3MEHAIOTCSA B HUPOKHX Mpefeliax, CpeqHeCKOpoCTHOH GmisTp Oy mer
[IOJIHOCTBIO YCTAHABJIUBATHCS NPH CKOPOCTH M3MEPEHNS 1 MOKa3aHue B CEKyHIY, a
¢uneTp GrICTpOrO NeHCTBHA - pH ckopocTH 10 noka3aHuil B CeKyHIY .

Eciu ypoBHH MeXIy COCETHIMH 3aMepaMH M3MEHTIOTCS He3HAUNTELHO, LA
K&XJJOTO HOBOTO IOKa3aHus TpedyeTrcs HeOobmoe BpeMs yCTaHOBIeHHA. B aToM
0co00M Cilydae cpeqHecCKOpOCTHOM GIiIbTp obecreuuBaeT CKOPOCTh U3MEPEHHI IO
5 moka3zaHWii B CEKYHIY, a PUIBTp OBICTporo AeicTBHA - 00 50 nokasaHuii B
CEeKyHIY, HO C TIOBBIIIEHHOM OrpemHocTEIO. B ToM cify4ae, korma Mexay
COCEIHMMH 3aMepaMH MEHACTC OCTOSHHBIN YPOBEHb, MOXeET IOTPeGOBaThCA
JOTIOTHUTEIFHOE BpeMs ycTaHoBIeHHA. CxeMa GIIOKAPOBKH MOCTOAHHOM
COCTaBIISIONIEN MyJIbTHMETPa MMeET HOCTOSHHOE BpeMs YCTaHOBJIeHHUA, paBHoe 0,2
CeKyHABL. DTO BpeMs YCTAHOBJICHUS BIIMAET HA IOTPENIHOCTh H3MEPEHHUS TOJIBKO B
Clly4asx, KOTAa MeXIY COCETHHIMH 3aMEpPaMU MEHAETCS YPOBEHb MOCTOSHHOTO
cMentenus. [IpH He0OXOTUMOCTH pean3alii MaKCUMaIbHON CKOPOCTH
H3MepeHni B CHCTeMaX ¢ KOMMYTAluel CUTHaI0B MOXET NOTpe6oBaThCs
YCTaHOBKA BHEITHEHN cXeMbI GJIOKMPOBKU MOCTOSHHON COCTaRIMOMEeH Ha KaHaiax,
rje MOCTOAHHEIE HAIPsDKEHHA 3HAaUUTEeNBHEL JTa CXeMa MOXeT OBITh TOCTATOTHO
IPOCTOM M COCTOSATH BCEIO U3 Pe3UCTOPA ¥ KOHIEHCaTopa.
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Texaudeckue
XapAKTEPUCTUKHI



B Texuuyeckue XapaKTCPUCTHUKH U3MEPCHUS IIOCTOSHHEBIX BEJIMYHUH

Paznen 8 TexHnueckue XapakTepUCTHKH
TexHuueckue XxapakrepucTUKN U3MepPeHUst NOCTOAHHLIX BENTUYUH

MNMorpewHocTh * ( % OT nokasauus + % ot npegena ) [ 1]

TokTecT-A Temnepary pH.
wimn 24 4aca[2] 90 aHeM 1ron koadyh-1 /°C
Pop Mpenen|[3] HanpspkeHue 23°C+1°C 23°C:5°C 23°C:5°C 0°C -18°C
pa6oTb! Harpy 3k1 28°C - 55°C
MocrosHHoe  100.0000 mB 0.0030+0.0030 | 0.0040 +0.0035 | 0.0050 +0.0035]| 0.0005 + 0.0005
HanpsikeHue  1.000000 B 0.0020 + 0.0006 | 0.0030 +0.0007 | 0.0040 + 0.0007{ 0.0005 + 0.0001
10.00000 B 0.0015+ 0.0004 | 0.0020 +0.0005 | 0.0035+ 0.0005{ 0.0005 + 0.0001
100.0000 B 0.0020 + 0.0006 { 0.0035+ 0.0006 [ 0.0045+ 0.0006] 0.0005 + 0.0001
1000.000 B 0.0020 + 0.0006 { 0.0035+ 0.0010 | 0.0045+0.0010{ 0.0005 + 0.0001
ConpoTtHe- 100.0000 Om 1 mA 0.0030 + 0.0030 0.008 + 0.004 0.010 + 0.004 0.0006 + 0.0005
rnieHue 1.000000 kOm 1mA 0.0020 + 0.0005 0.008 + 0.001 0.010 + 0.001 0.0006 + 0.0001
[4] 10.00000 kOm 100 mxA 0.0020 + 0.0005 0.008 + 0.001 0.010 + 0.001 0.0006 + 0.0001
100.0000 kOm 10 mMxA 0.0020 + 0.0005 0.008 + 0.001 0.010 + 0.001 0.0006 + 0.0001
e 1.000000 MOM 5 MkA 0.002 + 0.001 0.008 + 0.001 0.010 + 0.001 0.0010 + 0.0002
10.00000 MOm 500 HA 0.015 + 0.001 0.020 + 0.001 0.040 + 0.001 0.0030 + 0.0004
100.0000 MOm 500 HA || 0.300 +0.010 0.800 + 0.010 0.800 + 0.010 0.1500 + 0.0002
10 MOm
MocToAHHb  10.00000 MA <0.1B 0.005 + 0.010 0.030 + 0.020 0.050 + 0.020 0.002 + 0.0020
TOK 100.0000 MA <06B 0.01 +0.004 0.030 + 0.005 0.050 + 0.005 0.002 + 0.0005
1.000000 A <1B 0.05 + 0.006 0.080 + 0.010 0.100 + 0.010 0.005 + 0.0010
3.000000 A <2B 0.10 +0.020 0.120 + 0.020 0.120 + 0.020 0.005 + 0.0020
Henpep-ctb  1000.0 Om 1 MA 0.002 +0.010 0.008 + 0.020 0.010 + 0.020 0.001 + 0.002
an. uenewn
Wcnbrrane  1.0000B 1MA 0.002 + 0.010 0.008 + 0.020 0.010 + 0.020 0.001 + 0.002
AnopoB
OTHoweHue ot 100 MB (NorpeluHocTs BXOAHOrO curHana) + (MorpeliHocTs ONOPHOrO HaNPSHKEHWS)
NOCTOSAHHBLIX A0 lMozp-mb ex. cuzHana = xapakmepucmuka nozpewHocmu Ha eHeadax exo0Hoz20
HanpsbkeHu# 1000 B cugHana HI-LO.
TMozpewiHOCME ONOPHO20 HANPSKEHUN = XapaKmepucmuxa rogpewHocmu Ha
2He30ax oropHozo exo0H0z20 cugrana HIFLO.
MorpemwHOCTb Nepeaaym
(o6wenpuHATOE 3HaYEeHHUe)
Ycnosus:

-4acoBoil % nor| n

2

* B npeaenax 10 MUHYT ¥ nameHeHus Temnepartypsl Ha £ 0.5°C.

* B npeaenax +10% oT nepBoHa4ansHoOro 3Ha4YeHus.

» [Tocne 2-4acoBoro nporpeea.
o dukcnposaHHbil npeaen mexay 10% n 100% ot nonHon wkans.
* Acnoneays 61, -paspsaHyio paspeLualoLlyio cnocobHOCTEL B MEANEHHOM

pexxume (100 LmMKNOB CeTH NUTaHWs).

o NamepeHus BLINONHAIOTCS B COOTBETCTBUN C YCTAaHOBUBLLMMUCA
METPONOornyecKuMu MeTogukamu.
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Paznen 8 TexHudeckue XapakKTepHCTHKH
. TexHnyeCKue XxapakrepucTUKU U3MEPEHUS NOCTOSIHHbIX BeNUYUH

M3MepuTenbHble XapaKTepucTUKK

SKkcnnyaTtauMoHHble XapaKTepUCTUKU [8]

MocT. HanpsAXxeHue Pog Kon. Mokas-w/c Morp-cTb M3-3a
MeToa namepeHus: HenpepeIBHO UHTErpUpYIOLLUMIA, BapuaHT paboTbl pasp. 0.6 (0.5) Z4On. noMmex
METOAA C NEePeMeHHON KPyTU3HOW MocrosiHHoe 61, 6 (5) 0% ot npeaena
ALl-npeo6pasosaHus (multi-slope llI). HanpskeHue, 615 60 (50) 0% ot npegena
HenuHeiiHocts ALIM: 0.0002% oT nokas + 0.0001% oT npeaena NOCTOsiHHbINA 51, 300 0.001% ot npea.
Bx. conp. (Ha npeg-x): TOK, 51, 1000 0.001% ot npea[10]
0,1B,1B,10B BoiGupaemoe 10 MOm unu >10 Om [11] conpotueneHue 41, 0.01% ot npeal10]
100 B, 1000 B 10 MOM £1%
) AHoro cnnaga N3meHeHue poaa paboTs! 26/c
3awmTa 9T neperpysku 1000 B W3meHeHue npejena 50/c
gi::%ﬁianeuue Ha BGex npeaenax Bpems aBT. nepekn. npesenoe <30 mc
MeToa usmepeHus: 4- unun 2-1poBoAHbIN No BbIGOPY Mepeceinka ASCII noxa3-|Z| Ha RS-232 55/c
) VICT-X Toka GTHECEH K Bx, rHesay LO Mepecebinka ASCII nokas-i#t Ha HP-1B 1000/c
Make. conp. kaGenei: 10% ot npegena Ha Kaﬁénb ana - Makc. yacToTa BHYTpEHHero sanycka 1000/c
(4-npbaoAH6e n3mep .) npegenos 100 Om, 1kOm. 1 kOm Ans Make. 4acT. BHELLH. 3an-ka (namsTs) 1000/c
) ’ : Makc. yact. BHelwH. 3anycka (HP-1B) 900/c
- BCEX APYMX NPeAenos.
3almTa oT neperpyaku Pa6GoTa npu BbIKN. aBT. ycTaHoBke HynA (OFF)

Ha BXoje: 1000 B Ha Bcex npegenax

MOCTOAHHBLIA TOK
LLyHT. peaucrop: 0,10m ans 1A, 3A. 50m gns 10 mA,
100 mA

BHewwH. nnaskuii npea-ns 3A, 250 B

BHYTp. nnaskuii npea-nb 7A, 250 B

3aluTa oT neperpysku
Ha Bxoge: .

NpoBepka Henp. uenei/
ucnsiraHwe Auoa0B
CkopocTb cpabaTbie-A1.
Mopor npu npoBepke

Mocne epemeHn nporpesa npubopa npu 23+1°C u B TeueHne
<10 munyT fobaenseTca gon. norp. 0.0002% npeaena + 5 mkB.

3amMeuaHust N0 BpeMeHHbLIM napaMeTpaM Y CTaHOBMNEHUs
BpemeHa yCcTaHOBNEHUA 3aBUCAT OT UMNEAaHCa UCTOUHUKA,
AManekTp. xap-k kabenei u n3MeHeHuii ypoBHs BX. curHana.

300 3amepoB/C € TOHaNbHBIM CUTHANOM

BrnnaHue Ha U3MepeHuUst Ka4yecTBa U30oNALUKU KabBenen
PekomerayeTen ncnonb3oBats TehnoHoBYIO® UIM UHYIO M30NALMIO
C BBICOKMM MOSHbBIM CONPOTUBIICHUEM U HU3KUM ANaJ. NOMMOLLEHNEM.

HenpepbIBHOCTU: Perynupyemsiii ot 1 Om g0 1000 Om

OTHOWeHne mnocT.

HaNPAXKEHU

MeTopa naMepeHus: Bx. Hanp. HI-LO / OnopH. Hanp. HI-LO
Bx. nanp. HI-LO Mpepenes:100 mB - 1000 B

OnopH. Hanp. HI-LO
HanpsikeHue (mexay
BX. CUrHanoM v ONOpPH.)

Mexay LO (onopH.) n LO (Bx.) <2V
Mexay Hl(onopH.) u LO (Bx.) < 12V

Mpeaens:100 MB - 10 B (aBT. nepexn.)

MoaaBsneHue nomex
60IMu(50My) [5]
Koadhdp-T nogaen. nomex
obwero Buga ans NocT. Toka
Bpemst MHTerpupoBaHus

140 2B

MonaBneHue nomex
HOPMANLHOro BUAR [6]

100 PLC*/ 1.67¢ (2¢) 6046 [7]
10 PLC / 167 mc (200 mc) 60 8B 7]
1 PLC/ 16.7 mc (20 mc) 6046 [7]
0.2 PLC /3 mc (3 mc) 0ab
0.02 PLC / 400 mkc (400 MKC) 0ab

* rge PLC - unkn ceTu nutanus

[1] Bpems nporpeea 1 yac, pasp. cnocobHocTb 61, paspanos.

[2] OTHOCHTENbHO aTTECTOBAHHLIX 3TANCHOB.

[3] MpeebiweHue Ha 20% Ha Bcex npea-x, kpome 1000 B, 3 A.

[4] Ans 4-npos. usmep-it unu 2-npo.. namep-i ¢ Math Null.
Bea Math Null go6aeuTe gon. norpewtocts 0,2 Om.

[5] Ons nebananca 1 kKOM B u3mep. kabene k x. rHesgy LO.

[6] [Mpu4yacToTe CeTU NUTaHUA € OTKNOHeHUeM + 0.1%.

[7] MpwuJacroTe ceTn nuTanus + 1%, BoivecTs 20 dB.

Mpu yacrote + 3%, BeivecTs 30 dB.

[8] CKOpOCTU CHATWA NoKa3aHWiA yka3aHbl Ans cetn 60 My
(50 "'L) U OTKN. aBT. yCTaHOBKE HYIA.

[9] CkopocT. napam-psl Ans 41, pa3spsgoB, HYNEBoA 3a4epXKH,
BbIKN. BT. YCTAHOBKWU HYNA U BbIK. UHAMKATOPA. YUTeHbl
nepechInkn NokasaHuii n ganHeix no HP-IB.

{10] Jo6aBWTb K NnokazaHnAM 20 MKB ANANOCT. Hanpsix.; 4 MKA
- Ana nocT. Toka n 20 MOm - Ans conpoTUBNEHUS:

[11] Ha atux npegenax BX. curHans, NpessilLalolyue
+17 B, orpannuuBaiotcs 100 kOM (obLuenpuHsToE
3HaueHue).

® Teflon - zapeaucmpuposarteiti mosaprviii 3nax E.I duPont deNemours and Co.
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Paznen 8 TexHuueckue XapaKTEPHCTHKH
TexHUyecKne XapakTepUCTUKU U3MEePeHUs NepeMeHHbIX BeNUYuH

B Texuuveckue XxapaKTEpPUCTUKH H3MEPEHHS IIEPEMEHHEBIX BEIMUMH

MorpewHoOCcTH + (% ot nokasanus + % ot npeaena) [ 1]

Temnepar.
24 yaca[2] 90 aHel 1roa koacpch-1/°C
Pon Mpepen [3] Yacrora 23°C +1°C 23°C + 5°C 23°C + 5°C 0°C-18°C
paboThbl 28°C~55°C
WcTuHHOE 100.0000 B 3My~5Ty 1.00 + 0.03 1.00 + 0.04 1.00 + 0.04 0.100 + 0.004
CpeaHEKB. 5Tu=10Ty 0.35+0.03 0.35+0.04 0.35+0.04 0.035 + 0.004
3Ha4YeHue 10 My =20 kly 0.04 + 0.03 0.05 +0.04 0.06 + 0.04 0.005 + 0.004
nepeMeHHoro 20 klMy - 50 KMy 0.10+0.05 0.11+0.05 0.12+0.05 0.011 + 0.005
HanpsxeHUs 50 'y = 100 kly 0.55 +0.08 0.60 + 0.08 0.60 + 0.08 0.060 + 0.008
[4] 100 ky— 300 KTy, [6] 4.00 +0.50 4.00 +0.50 4.00 +0.50 0.20 + 0.02
1.000000 B 3Mu=-5Ty 1.00 + 0.02 1.00 + 0.03 1.00 + 0.03 0.100 + 0.003
Ao 5Ty—-10Ty 0.35 +0.02 0.35+0.03 0.35+0.03 0.035 + 0.003
750.000 B 10 My - 20 klMy 0.04 + 0.02 0.05 +0.03 0.06 + 0.03 0.005 + 0.003
20 klMy— 50 kMy 0.10 + 0.04 0.11+0.05 0.12+0.05 0.011 + 0.005
= 50 Ky = 100 kMY, [5] 0.55 + 0.08 0.60 +0.08 0.60 +0.08 0.060 + 0.008
100 kT~ 300 kMg [6] 4.00 + 0.50 4.00+0.50 4.00 + 0.50 0.20 + 0.02
UcTuHHOE 1.000000 A 3My-5Iy 1.00 + 0.04 1.00 + 0.04 1.00 + 0.04 0.100 + 0.006
CcpeaHeKB. 5Ty=10Ty 0.30 + 0.04 0.30 + 0.04 0.30 +0.04 0.035 + 0.006
3HaueHue 10 My~ 5 kly 0.10 + 0.04 0.10+ 0.04 0.10 + 0.04 0.015 + 0.006
nepeMeHHOro
TOKa 3.00000 A 3Hz-5Hz 1.10+ 0.06 1.10 + 0.06 1.10 + 0.06 0.100 + 0.006
[4] 5Hz-10Hz 0.35 + 0.06 0.35+0.06 0.35+0.06 0.035 + 0.006
10 Hz - 5 kHz 0.15+0.06 0.15+0.06 0.15+0.06 0.015 + 0.006
FonorHuT. NOrpeLHoCTY Ha HU3KNX HacToTax (% oT NokasaHus) | NononHUTeNLHLIE NOrpeWHOCTH, 0By CrOBMEHHbIe
nuK-hakTopoM (HECUHY ConpanbHLIN CUrHan) [ 71
dunksTp
YactoTa Mean. CpeaHeck. BLIcTp. MNorpewHocTe
10 My —-20Ty ) 0.74 — Muk -chbakTop (% ot nokasaHus)
20 My—40 My 0 0.22 —_ 1-2 0.05%
40 My—=100Ty 0 0.06 0.73 2=3 0.15%
100 My =200 'y 0 0.01 0.22 3-4 0.30%
200 My—1 kM 0 0 0.18 4-5 0.40%
> 1My 0 0 0
MorpellHOCTb NepeAayy CMHY COMAArILHOrO CUrHana
(o6wenpunAToe 3HaUeHue)
Ycnosua:

YacTtoTa

10 Ny =50 kl'y
50 kMg~ 300 KMy,

MorpewHocThL

{ % ot nokasaHus)
0.002%
0.005%

o CuHycouaancHbIA BXOAHON curHan.

* B npeaenax 10 MUHYT U u3MeHeHUa Temnepartypsl Ha + 0.5°C.
o + 10% OT NnepBoHay. Hanp. N + 1% OT NepBOHAY. YaCTOThbI.

¢ [Tocne 2-4acoBoro nporpesa.

o dukc. npegen mexay 10% n 100% ot nonH. wkansl (4 <120B).
¢ lAcnonb3yetca 614 -paspagHan paspeluaLan cnocoGHOCTD.
¢ [AsmepeHus BLINOMHAKTCA B COOTBETCTBUU C
YCTaHOBUBLUMMMNCS METPOMOrMYECKUMI METOAUKAMU.
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Pa3zpen 8 TexHHU4YeCKUE XapaKTEPUCTHKH
TexHuyecKkue XapaKTepuCcTUKU U3MEpPEeHUs nepeMeHHbIX BeIMYNH

M3MepuTeanb|e XapaKTepucTUKu

OKkcnnyaTauMoHHble XapaKTepUCTUKKN [9]

MopaBneHne noMex Npu usMepeHuax [ 8]

Koadheh. nogae. nomex
obwero Buaa ans
CUrHanos nepem. Toka

70 g6

WcTuHHoe cpeHeKkB.
3Ha4YeHue nepem.
HanpspkeHusA

MeTog w3mepeHus:

Muk-chbakrop:
Monoca nponyckanus
unbTpa:
MejneH. gelcreus
CPEeAHECKOPOCTHOro
BbICTpOro AeicTeuA
BxogHoi umnegaHc:
3awura oT neperpysku
Ha BXxoge:

N3mep-ca UCT. CPeaHeKB. 3Hau.,
CBA3b MO Nepem. Toky. Ha
nobom npeaene rocr. cocrasn.
MoXeT gocrurate 400 B.

Makc. 5:1 Ha nonHoi Wwkane

3y —-300«My

20 My - 300 &My

200 'y — 300 &My,

1 MOMm + 2%, napannensHo 100 n®
Ons Bcex Nnpefenos - CPeAHEeKB.
3HaueHue 750 B.

Pon Kon-Bo TMokasauwitic ®unbTp

pabortbl pasp.

MepemenHoe 61, 7 ¢/ nokaze MeaneHHbii

HanpsxeHue, 61 1 CpeaHeckop.

nepemMeHHbil Gy, 1.6 [10] BuicTpbitt

ToK 615 10 BblcTpbiii
61 50 (111 BeicTpbif

Ckop. napaM-pbl cuctembl [11],[12]

CmeHa pofia paboTts! unu npegena 5lc

Bpewms aBT. nepexnioueHusa npesena <0.8 ¢

Mepeckinka ASCII nokas-i Ha RS-232 50/c

Mepeckinka ASCII nokas-it Ha HP-IB 50/c

Makc. yacToTa BHYTp. 3anycka 50/c

Makc. yacToTa BHELLH. 3anycka (namsaTts) . 50/c
Maxc. yacrota BHewH. 3an-ka ( HP-IBRS-232)  50/c

WcTuHHoe cpegHeks.
3HaveHne nepem.
ToKa:

MeTog nsmepeHus:

T

LLyHT. peaucrop:

HanpsxeHwe Harpysku:

3awyuTa oT neperpysku
Ha BXOAE:

Bx. curHan nocrynaet Ha nnaskuii
Npesoxp-Nb ¥ Ha LLyHT. Usmep-cA
UCT. CPEAHEKB. 3HaY., CBA3b N0
nepeMm. TOKy. (M3Mep-CA TONbKO
nepem. COCTaBMnAoLLAas).

0.1 OmHanpefenax 1A u3A
Mpepen 1 A: <1B adh. 3HayeHne
Mpepen 3 A: < 2B ad. sHaueHve
BHeLw. nnaekuii npes-ns 3A, 250 B
BHyTp. nnaskwii npes-nb 7A, 250 B

3ameyvaHun No BpeMeHHbLIM NapaMeTpaM y CTaHOBMNEHUSA
Mpu nogaue acppekTBHOrO 3HaUESHUA HanpsxeHun >300 B
(unm adhch. 3HaueHusA Toka >1 A) NPOMCXOAUT Camonporpes
3MEMEHTOB CXEMbl HOPMUPOBaHWA CUTHANOB.
O6ycnoeneHHbIE 3TU CamorporpesoM NorpeLLHocTy B
METPONIOrUYECcKUX XxapakrepucTukax npubopa yuteHsi.
BHyTpeHHue TemnepaTypHble konebaHusa us-3a
camonporpeea MoryT Bbl3BaTk AOMONMHUTENLHYIO
NOrpeLlHOCTb Ha HU3KUX Npegenax rnepemeHHoro
HanpsbkeHws. 3Ta ononHUTENbHaa NorpeLlHoCTb
cocraenset meHee 0.02% oT nokasaHns n o6biuHO Yepes
HeCKoNbHO MUHYT paboTsl npubopa ncyesaeT.

[1]1 Bpemsn nporpesa 1 yac, pasp. cnoco6HocTs 614 pasp.
dunbTp Mean. AeicTBus, CUHYCOUA. BXOLHOW curHan.
[2] OTHOCUTENBHO AaTTECTOBAHHBIX 3TANOHOB.
(31 MpestlleHue Ha 20% Ha Beex npegenax, kpome 750 B
nepemeHHoro Toka u 3 A.
[4] XapaKr-kv AaHbl ANsl CUHYC. BX. curHana >5% oT npeaena.
Ins ex. curHanoe ot 1% ao 5% oT npegena v yacToTol
< 50 'y poBaensetca gon. norpewwHocts 0,1 % ot npegena.
Insa curnanos ot 50 kMy ao 100 klMy gobaensetcs 0,13%
oT npeaena.
[5] [Mpeaen 750 B nepemeHHOro Toka orpaHNyeH YacToTon
100 MMy unwn 8x1 o’ B-My.
[6] Ha 1MI'y norpeluHocTs nokasaHusA o0bbMHO paBHa 30%.
[7]1 [ns vacrot Hwxe 100 My counsTp meaneHHoro AeNCTBUA
yKasaH TONbKO ANA CUHYCOUA. BXOAHONO CMrHana.
[8] [na HeBanaHca 1kOm B usmep. kabene k Bx. rHesgy LO.
[9] [pu makc. YyacToTax CHATUA nokas-i gobaenseTcs gon.
norp-ctb 0,01% 3a cyeT cTyneHyaToro uameH-a nepem.
cocraen. Bx. curHana. Mpv namMeHeHuUM ypoBHS NOCT.
COCTaBMN. BX. CUfHana HeoOXxoanma A0N. 3aAepXKa yeTaH-A.

[10] [dnsa BHELUH. 3anycka UNu AUCT. yNpaBrneHun (3agepxka
ycTaHoBReHus no ymonuanuio - Delay Auto).

[11] PexkomeHayemblit Makc. NpeAen NPy OTMEHe No YMONYaHuio
3afepxeK Ha Bpems YCTaHOBNEHUA,

[12] CkopocT. napam-pbl Ana 415 pasp:, HyNesol 3anepKky,
BbIKN. UHAMKATOPA U chunbTpa BBICTP. ASNCTBUA;
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Paznen 8 TexHWIECKHE XapaKTEPUCTUKHA
TexXHUYECKME XapaKTePUCTUKM N3MEPEHNA YacToThl U Nepuoga

B Texuuueckue XapaKTCPUCTHKHU USMEPCHHA YaCTOThI U IICPHOJA

MorpewHoCT! + ( % ot nokasaxma) [ 1]

Temneparty pHbIit
24 vyaca[2] 90 axeit 1rog ko3 huumeHtC
Pon Mpepen[3] YacToTa 23°C+1°C 23°C+5°C 23°C+5°C | 0°C~18°C
padoThl 28°C = 55°C
YacTora, 100 mB 3My=5Ty 0.10 0.10 0.10 0.005
nepmon A0 5Tu-10Ty 0.05 0.05 0.05 0.005
[4] 750 B 10My-40Ty 0.03 0.03 0.03 0.001
40 Ny =300 kly 0.006 0.01 0.01 0.001

LononHutenbHbie NOrPEIHOCTYU HA HU3KUX YacToTax
( % oT.nokasanun) [4]
Paspelatowan choco6HOCTb

YacTtoTta 61, 51, 41,
3My=5Ty 0 0.12 0.12
5My=10Ty 0 0.17 0.17
10lMy~-40Ty 0 0.2 0.2

40Ty-100Ty 0 0.06 0.21
100 My =300 Ty 0 0.03 0.21
300Ty—-1«kly 0 0.01 0.07
> 1Ky 0 0 0.02

MorpewHrocTb nepenaym ( obwenpuHATOE 3HaYeHne)
0.0005% oT nokazaHusn YcnoBus:

* B npegenax 10 muHyT 1 u3meH-A Temneparypbt Ha + 0.5°C.
e 1+ 10% OT NepBOHAYANBLHOro 3HAYEHUS.
 Nocne 2-yacoBoro nporpesa.
o [1ns exogHbIX curHanoe > 1 k['y > 100 mB.
» Ycnonbays 614, -pasp. paspell. cnocobHOCTb B MEANEHHOM
pexume (Bpema usmeperus 1 c).
o VaMepeHusi BbINOMHAKTCA B COOTBETCTBUY C
YCTaHOBMBLUMMUCH METPOMOTUYECKUMU METOAUKAMM
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Pazpnen 8 TexHHUECKHE XapaKTEPUCTAKA
TexHUUYECKME XaPAKTePUCTUKN U3MEPEHMA YacToThl U nepuoaa

N3mepuTenbHbIe XapaKTepUCTHKN

3KcnnyaTauu0HHb|e XapPaKTePUCTHUKN [5]

YacroTa u nepuog
MeTog usmepeHus: MeTog BeMUCNeHna obpaTHon
BenuuuHbl. Bxoa co cesskio no
nepem. TOKy C UCNONb30BaHUEM
pexuma paboTkl No UsmepeHuio
nepemMeHHOro HanpaXeHus.
Mpeaens! HanpsxeHus: Ot 100 MB 3dhdh. 3HaueHuA Ha
nonHyto LWwkany Ao 750 B adhdp.
3HaueHus. ABTOM. unu py4Hoe
nepeknioJeHve npeaenos.

Bpems usmepeHus: 10mc, 100 Mcunm 1 ¢

3ameuaHus No BpeMeHHbIM napamMeTpaM y CTaHOBIeHuUs
MonbITka BbINONHWTL M3MEPEHUE YacTOThI UNY Nepuoaa
BXOAHOTO CUrHana HemocpeACTBEHHO Nocne U3MeHeHUs
CMeLLIeHNA NOCTOAHHOTO HaNPSKEHWA MPUBOAUT K
BO3HUKHOBEHMIO NOMPELLUHOCTM. [N NONHOro yCTaHOBNEHUA
RC-uenu, GnokupyloLeii curdan, Heo6xoauMo Bpems (80 1 c).
Vamepenus ¢ HaumeHblLell NOMPeLLHOCTLIO BO3MOXKHB! TORNLKO
nocne 3Toro BPeMeH YCTaHOBNEHUA.

Pon Kon-Bo pasp. Moka3anuiit/c
paboTbl 61 1
YacrorTa, 51, 9.8
nepuog, 41, 80
CKOpOCT. napameTpbi cUCTEMbI [ 5]

YacroTa nameHeHna KoHMrypauui 14ic

Bpems aBT. nepekmnioyeHus npeaenos <0.6¢c
Mepecbinka ASCII nokas-# Ha RS-232 55/c
Mepecbinka ASCII nokas-it Ha HP-IB 80/c

Makc. yacToTa BHyTpeHHero 3anycka 80/c

Makxkc. yacroTa BHeLl. 3anycka (NamATh) 80/c
Makc. vacr. BHeluH. 3anycka (HP-IB/RS-232) 80/c

3ameuaHmsi:TI0 BLINOMHEHUIO U3MepeHMil

IMpy n3MepeAn HNIKOBONBTHBIX HUSKOYACTOTHBIX CUrHANOB
Y BCEX YaCTOTOMEPOB BO3HUKAET AONOMHUTENLHAS
NorpeLwHocTh. [N MUHUMM3ALMU NOTPELUHOCTY U3MEPEHNii
B 3TUX Clyyasx HeoB6X0ANMO 3KPAHUPOBAThL BXOAHbIE
CUTHAsbl OT BHELUHNX HABOAOK.

[1]1 Bpems nporpeBa 1 4ac, pa3p. cnoco6HocTb 614 pasp.

[2] OTHOCUTENBHO aTTECTOBAHHBIX 3TaSIOHOB.

13] TMpesbiueHue Ha 20% Ha Bcex npeaenax, kpome 750 B
nepemMeHHoro Toka.

[4] BxopaHoi curHan > 100 mB.
[ns Bx. curiana 10 MB yMHOXUTL % norpeLuHocT
nokasaHua Ha 10.

[5] CxopocT. nap-pb! Ans 41,2 pasp., HyNeBol 3aaepXKu,
BbIKI. UHAUKATOPA, (hunbTpa GLICTPOro AEUCTBUA.
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B OOuwue nauHsle

Pa3pen 8 Texuuyeckue XxapakTepUCTUKHI
O6wue gaHHbIe

Mpoune xapakrepucTukun
MCTOMRKUK NUTaHKA:
YacroTa nuTawLlen ceTu:

MoTpebn. MOLHOCTD:

Yenosus akennyaTaumu:

Ycnosua xpaHerus:
[abapurtHble pasmepb! Npy

MOHTaXE B Croiiky (HXWXD):

Macca:. -
TexHuka-GezonachocTu:

3auuTa ot paguonomex:
BubpoycronuusocTb 1

YAapPONPOYHOCTS:

[apaHTusa:

100B/120B /220 B/ 240 B +10%
45Ty- 661y u 360 My-440Ty
YcTaHaBnUBaeTCA aBTOMATUMECKM
NpY BKITIOYEHUA NUTaRUA

25 BA nukoBas (10 Bt cpegHss)
OT1 0°C o 55°C ¢ yueTom BCex
COCTaBNALLMX NOFPELLHOCTH.
OTH. BnaxHocTb A0 80% npu
Temnep. 30°C ¢ yueTom Beex
COCTaBfAOLMX NOrPELLHOCTU
-40°C - 70°C

88,5 MM x 212,6 MM x 348,3 Mm
3,6 kr (8 cbyHTOB)
CnpoeKkTupoBar B COOTBETCTBUAN
¢ Tpebosarusamu: CSA 231, UL
1244, IEC 1010-1 (1990)
CooTBeTcTBYET TpeboBarUAM:
CISPR 11, IEC 801, MIL-461C
(Ha MaLMHHOM HocUTene)
CooTBeTcTBYET TPEGOBAHUAM:
MIL-T-28800E Type lil, Class 5
(Ha MaLLMHHOM HocUTenE)
CraHaapTHas rapaHTus 3 roaa

3anyck M namsTb
UyBCTBUTENBHOCTL ANA
YAEPHMBaRUA NOKa3-i
Ha UHAWKaTOpE:
Kon-Bo 3amepoB Ha
curkan aanycka:
3apepxka 3anycka:
3aaepkka BHELLHEro

0,01%, 0,1%, 1%, unn 10% ot
noxasamHns :

Ot 1 go 50000
Ot 0 a0 3600 ¢ (war 10 Mkc)

3anycka: <1 mc
Hectab6-cTb BHELLH.
curHana sanycka: < 500 mkc

Fny6una namaTu: 512 nokasanrui

MaTemaruyeckue onepauum

YcTaHoBKa HYNEBOrO 3HAYEHUA, HAXOXAEHNE MUHUMAnNbLHoro/
MakcuManbHoro/ cpesHero 3HaveHuin, npeobpasosanne
pe3ynbTaToB U3MEpPeHuiA B 4B n ABM, KoHTPONb 1o AWana3oHy
3HaueHuiA (¢ TTJ1-Bbixogamu).

O6pa3LioBble Mepbl CONPOTUBNEHUS ANt Npeobpa3soBakuA B
abm: 50, 75, 93, 110, 124, 125, 135, 150,

250, 300, 500, 600, 800, 900, 1000, 1200 unu 8000 Om.

CTaHOapTHbIE A3LIKM NPOrpamMMUMpPOBaHUA

SCPI (Standard Commands for Programmable Instruments
-cmandapmHble KoMaHOb! Ons npoapaMmup. Npubopos)
Omynsaumua asbika HP 3478A

Omynsauusa asbika Fluke 8840A, Fluke 8842A

MpuHaanexXHOCTH, BXOOAIME B KOMNIEKT NOCTaBKu
KomnnekT uameputenbHbix kabenei ¢ npobHUKamK, 3aKMM TuUna
"KPOKOAMN", MPUCOSANHUTENBHBIE 3aXUMbI, UHCTPYKLMK MO
akcnnyarauun (User's Guide) n o6enyxveaHuio (Service Guide),
NPOTOKON UCNbITAHWA Y CETEBON LUHYP

AncTaHUMOHHBLIA HTepdeinc
HP-IB (IEEE-488.1, IEEE-488.2) n RS-232C
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Paspnen 8 TexHHUECKHE XapaKTEPUCTHKA
PacyeT cyMMapHOoli IOrpeHocTH u3MepeHus

PacueT cymMapHOIT IOTPEIIHOCTH U3MepeHus

JUns kax oM XapakTEpUCTHUKH CYIIECTBYIOT MTONIPAaBOTHBIE KO DHUIUEHTEI,
YUYHTHIBAIONIME IIOTPEIHOCTH H3-3a 3KCIUTyaTallMOHHBIX OrpaHgeHnt npudopa. B
paszene pasbACHAIOTCA 3TH IMOTPETHOCTH B CIIOCOOHI BX yUeTa PH U3MEPeHUAX.
JUo14 Jiyqmero OHNMMAHNUA YIIOTPe6I1eMOil TEpPMUHOJIOTHH U NIPaBUIBHOTO
HCTOJIKOBAHHA CMBICIIA HCTIOJIB3Y EMBIX B HHCTPYKIMM XapaKTEPHUCTHK, CIIenyeT
npodecThb moApasaen "TloscHeHH k XapaKTepACTHKAaM MyJIbTHMeTpa", c1p. 226.

XapaKTepHCTUKY BHIPaXXEHHI B BUJE: (% om noxazanus + % om npedena). K
MOTPELTHOCTAM NOKa3aHKs U Npejieia MOXKeT NoTpeboBaThcs N0OABHTDH
JOIOJIHUTEIIBHBIE TIOTPEITHOCTH, YIUTHIBAIOIIHE YCIOBUS SKCILLY aTalH.
PexoMenayeTCs MPOBEPUTH NPHUBEACHHBII HIKE NIEPEICHb, YTOOBI YUECTh 8ce
MOTPELTHOCTH AN JaHHOTO poja paboTsl. KpoMe Toro, cliedyer yIuThIBaTh Te
YCIIOBHS, KOTOPBIE YKa3aHBI 10J, TabIMLIaM¥ METPOJIOTHIECKHX XapaKTEPHCTHK.

o Ecnn MyJIBTHMETp SKCIUTyaTHPYETCs BHE IIPEAEIIOB 3aJaHHOI0 TEMIIEpaTy pHOTo
guanazoHa 23 C + 5 C, cnenyeT no6aBiATh IOTPEIIHOCTD, 00y CIIOBIICHHY IO
memnepamypHuiM Ko3gipuyuenmon.

o IIpu U3MepeHUsIX NOCTOSHHBIX HAaNPSKEHH, TOKA WIN CONPOTHUBIICHAS MOXET
nmoTpeboBaThCa JOGABUTH NOTPEITHOCTH M3-32 CKOPOCMY CHAMUS NOKA3AHULE
UITH BLIKNIOYEHUS ABMOMAMUYECKON YCMAHOBKY HYTIAL.

o Tlpu usMepeHnsIX MepeMEeHHBIX HANPKEHUS U TOKa MOXKeT IIoTpeGoBaThes
H00aBUTE MOTPEITHOCTH H3-32 HU3KIUX YACmOm YITH huKk-haxmopa.

Ilonamue nozpemnocnu "% om nokazanus'. Ilozpewnocme noxazanus
BKJIIOYAET B ceOs cocTaBILmIOMmue, 00y CIOBICHHBIE YCTAHOBIECHHBEIM POIOM PaboTh
U IIPEAENIOM, a TaKXKe yPOBHEM BXOJHOr0 cHrHana. IlorpemiHoCTh nNoka3aHus
HM3MEHSAETCS B 3aBUCUMOCTH OT YPOBHS BXOAHOr0 CHTHAJIA HA yCTaHOBJIEHHOM
nipegene. JTa MOrPelTHOCTh BRIpaXkaeTcs B IPOLIEHTaX OT NoKa3aHus. B
cnenylomei Hke Tabuie IpuBeeHa OTPEIIHOCTh IIOKa3aHMsA IPY U3MEPEHUH
MYJBTAMETPOM IIOCTOAHHOTO HAaNpPsDKEHH 3a 24 qaca ero SKCILTyaTalyH.

YpoBeHb Morp-Tb noxas-a Morp-cTb nokasaHuA
Mpenen BX. CUrHana (% oT nokazaumsn) B BONbTax
10 B nocr. Toka 10 B nocrt. Toka 0,0015 <150 mkB
10 B noct. Toka 1 B nocT. Toka 0,0015 < 15 mkB
10 B nocr. TOKa 0,1 B nocr. Toka 0,0015 <1,5 MkB
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Pacuet cymMmMapHO#i MOrpemHocTH H3MepeHus

ITonamue nozpewnocmu "% om npedena”, IlorpenHoCTS Ipeeia BKIOYAET B cedd
COCTABILIONINE H3-32 Y CTAHOBJICHHBIX poZia paboTe! U npenena. [lorpeumHocTs
TpezieNia BHOCHT MOCTOSIHHYIO COCTABJITIONLYF0, KOTOpast BRIpaKaeTcs B IIPOLICHTAX OT
TpezelTa U He 3aBUCHUT OT YPOBHA BXOAHOTO curHana. Hike B Tabmunte npusenena
HOTPEIHOCTE Hpezelia PY M3MEPEHIH ITOCTOSHHOTO HAaPSKEHNMA 3a 24 Jaca.

YpoBeHb Morp-cTb nokas-a Morp-cTb nokaz-A
Mpepen BX. CUTrHana (% ot npenena) B BOSIbTax
10 B nocr. Toka 10 B nocr. Toka 0,0004 <40 mxB
10 B nocr. Toka 1 B nocT. Toka 0,0004 <40 mxB
10 B nocT. Toka 0,1 B nocr. Toka 0,0004 <40 mxB

npumepspacqua
NOrpelHoOCcTH

Cymmapnas nozpeminocms usmepenus. I BHIYUCICHAS CyMMapHOH
MOTPEIIHOCTH HYKHO CIOXHUTEH a0COMFOTHBIE IIOTPEITHOCTH NTOKA3aHUA U Ipeaena.
3areM 3Ty CyMMapHYIO IOTPEIIHOCTh M3MEPEHHS MOXHO IIpeobpa3oBaTh B
MOrPelIHOCTE B "MPOIEHTaX 0T BXOAHOTO CHIHATA" WK B MIOTPEIIHOCTD B
"MIITHOHHBIX JOJISX OT BXOXHOTO curaana” (n x10°6),

[oepewrHocms & % om ex. cuzHana = CYMMApHad NOIDENIHOCTE UIMEPEHHA x 100
VpOBEHB BXOAHOTO CHTHATA

5 _ CymmapHas norpetiHocTh U3MEPEHHUs x 1000000
0 . H = ) X
lMoepewHocmp 6 nx10™ om ex. cuzHana Y pPOBEHb BXOXHOTO CHTHATA

Honyctum, 910 Ha BXOI MyJITUMETpa MOJaH CUrtai 5 B A0CTOAHHOrO TOKa IIpU
ycTaHoBJIeHHOM ripeziene 10 B noctosHHOro TOKa. BEMUCINM CyMMapHYIO
TIOTPENIHOCTh U3MEPEHHSA, MCIIONB3Ysl METPOIOTMYECKHIE XapaKTEpHUCTHKH 3a 90 mHel
akcrwryararu: + (0.0020 % ot mokazanws + 0.0005 % ot npexnena).

MorpelHoCcTb NokasaHwst = 0.0020% x 5B = 100 mxB
MorpelwHocTs Npeaena = 0.0005% x 10B = 50 mxB
CymmapHas norpellHocte = 100 mkB + 50 mkB + 150 mB

+0.0030% ot 5B
+30x10° oT5B

225




Paspnen 8 TexHuueckue XapakTepUCTAKA
PasbsicHeHHE TEXHHYECKHX XapaKTePHCTHK MYJbTHMeTpa

Pa3psicHeHNE TEXHUYECKIX XapaKTePUCTHUK MYJIETUMETPA

Hacrosmpif moapasen conepKuT pasbsAcHeHH YIOTpeOaeMoi TEpPMHHOIOTHH U
TIOMO’KET TTOJIE30BaTENEO MPaBUIIBHO UCTONKOBBIBATh XapaKTEPHCTHKH MYJIETAMETPA.

KosinuecTBO Pa3psai0B H IPEBLINICHHE YCTAHOBJICHHOI'0 IIpeacja.

Camotit ocHOBHOM M HHOT/a Hanbonee CIOKHON [ TIOHUMAHUS SABJISIETCH
XapakTepHcTHKa MyJibTiMeTpa "KomndectBo paspsaaos”. Ilon 5THM TepMHEHOM
ClleXyeT IOHMMaTh MaKCUMAaNbHOE KOJIMYECTBO "9" (IeBATOK), KOTOpOE
MyJBTHMETP MOXET MOJYYHTh B pe3yJIbTaTe M3MEPEHHS YUK BHIBECTH Ha
HWHIUKATOP. DTO U €CTh KONMYECTBO MONHBIX pa3psaoos. B OoNbIHHCTBE
MyJBTHMETPOB IpeXy CMOTPEHO IPEBLIICHHE YCTaHOBIICHHOTO Npejiena u fo0aBka
||1/2 " pa3pﬂ,lIa

Hanpmvep, mymstumerp HP 34401 A MoxeT usmMeputs 9.99999 B moctosHHOTO
ToKa Ha nipezienie 10 B. B manHOM cirygae npeficTaBlieHb! 6 MOMHBIX pa3psIoB
paspemaronief cioco6HOCTH. JJOONHNTENHHO MyIETUMETP MOXKET HPEBLICUTD
ycTaHOBNeHHBIH 10-BONBTOBELH HpelieNn 1 U3MEPHTh MAKCHMAITBHOE 3HaYeHIE
12.00000 B nocTosHHOro TOKa. DTO COOTBETCIBYET 61/ -paspsAIHOMy U3MEPEHHIO
C UCIIONB30BaHUEM (hyHKUIMOHAIBHOM BO3MOXKHOCTH IpeBHIeHHs 10-BOTETOBOTO
npenena Ha 20 %.

YyBCcTBHTENLHOCTD

YyBCTBUTENTFHOCTS - MUHMMAIIBHBIH YPOBEHb BXOJHOTO CUTHANA, KOTOPBIH MOXET
00HapyKUTh MyTETHMETp IIPH JAHHOM U3MepeHNH. UyBCTBUTENEHOCTE
oIIpeieNIsIeT ero CIOCOOHOCTh pearupoBaTh Ha HeOONbIINE H3MEHEHHA B YPOBHE
BXOJHOTO curHana. Hanpumep, ipu KoHTpoOie curHana 1 MB nocTosHHOrO TOKa
TpebyeTcs YCTaHOBUTH YPOBEHE TaKOTO KOHTpONA B Ipefenax + 1 MxB. B atoMm
Cily4ae My TbTHUMETP JOJDKEH BHITIONHATL U3MEPEHHUA 110 KpaitHelt Mepe ¢
paspemieHueM 1 MKB. [l 3TOro MOKHO MCTIONB30BaTh 614 -pa3psaIHbIA
MYJIBTUMETP, eciy OH AMeeT 1-BONBTOBBIM WIM MCHBIHIA TIpeie]l IIOCTOSHHOTO
ToKa. MOXHO Taloke MCTIONB30BaTh 414 -pa3spaAHbIil My IETHMETp ¢ penesioM 10
MB nocrossHHOTO TOKA.

Crexyer OTMETHTbD, YTO PH U3MEPEHUIX MEPEMEHHBIX HAIIPSDKEHUA U TOKa
HauMeHbIIlee 3Ha3eHHe, KOTOPOe MOXKHO U3MEPUTD, OTIIMYACTCSA OT BEJTMIHHEI
qyBcTBUTENBHOCTH. [ MymbTuMetpa HP 34401 A mpu >THX ponax paboTsl
MOXHO H3MEPATH BXOMHbIE CHTHANBL 10 1% OT yCTaHOBJIEHHOTO TIpe/ieNia.
Hanpumep, Ba npenene 100 MB MyIsTHMETp MOXKET U3MEPHTh CHTHaUBI 10 1 MB.
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PasbsicHeHne TeXHHYECKHX XaPAKTEPHCTHK MYJIbTHMETpA

Pazpemaromas crioco0HocTh

Paspemaromas criocoOHOCTS - YUCJIEHHOE OTHOIIEHHEe MaKCHMAaJIbHOTO 3HAYeHUS K
MHHUMAaITFHOMY 3HaueHHI0, 0ToOpaxkaeMbIM Ha MHAUKATOpe Ha YCTaHOBIEHHOM
npepese. Paspelnatomas ciocoGHOCTh BRIpaXkaeTcsl B MPOLEHTAX, MIVUTHOHHBIX
IoIxX (n X 106 ), KoJMYecTBE OTCUETOB WIH B IBOMYHBIX pa3panax. Hampumep,

6 14 -pa3panmslit MyJIsTUMETp, 0ONafatomuil $yHKIMOHANEHOH BO3MOXHOCTEIO
IpeBbIMeHus npejesa Ha 20 %, MOXKET BHIBECTH Ha HHAUKATOP Pe3yJIbTaT
HU3MepeHus ¢ paspemaroneii cniocobHocTsio 10 1200000 oTcyeToB. 3TO NPHMEPHO
cootBetctRyeT 0,0001 % (1 x10°6 ) ot nonHO# mKans! UK 21 ABOWIHOMY
paspsy, BKIIOYasd 3HAKOBBIM pa3pad. Bce ueThipe XapakTepHCTHKH SKBUBAJICHTHBL

IlorpemnocThb

IlorpemHocTs - Mepa "TOYHOCTH", 10 KOTOPOH MOXKHO YCTaHOBUTH
HEONPe/IeIeHHOCTh Pe3yJIbTaTa H3MEPEHHS OMHOCUmenbHO UCTIONB3Y eMOH
aTTecTOBaHHON 00pa3oBoit Mephl. IT0NHAs TOTPEITHOCTE COCTOUT U3
XapaKTEPUCTHKH OTHOCHTEIHHOH ITOTPEITHOCTH MY IETUMETPA H allPHOPHO
HM3BECTHOMH MOTPEIIHOCTH aTTeCTOBAHHOM 06pa3sHoBoi Mephl OTHOCHTEIHLHO

roCy TapCTBEHHBIX STANOHOB (TAKMX KaK STATOHOB AMEpPHKaHCKOTO
HAIMOHANLHOTO WHCTHATYTA CTAHAPTOB U TEXHOJIOTHH). I'0OBOPHTEH O HOTPEIHOCTH
MMeEeT CMBICH TONBKO B TOM CIIydae, eClld ee XapaKTePHCTHKH CBSI3aHBI C
YCJIOBUAMH, B KOTOPBIX OHH SABJIIOTCS NOCTOBEPHBIMU. K TakuM yclnoBuaM
clenyeT OTHECTH TEMIIEPATYPY, BIAXHOCTh M BpEMS IKCILTy aTalluy.

Cpenu HpHpM-H3rOTOBHTENIEH MYJIFTUMETPOB HE CYHIECTBYET KAaKOTo-TO
o6MIenpUHATOro npasmia ¢ JOCTOBEPHBIX IPAHMIIAX, B IpeHellax KOTOPBIX

Y CTaHABJIMBAIOTCS XapaKTEPHCTHKHY MOTpelHOCTH. Hibke npuBeaeHa Tabnuma, B
KOTOpOH yKa3aHBI BEPOSATHOCTh HECOOTBETCTBUA KANCOOH XA AKMEPUCITIUKY
TOTPEITHOCTH IPH CAEJIAHHEIX MPE/IITOIOKEHHUSX.

KpuTepum ycTaHOBKM BeposTHOCTb HenonaaaHus 8
XapaKTepUCTUKN AoBepUTenbHble FPaHULbI
CpenHee * 2 ¢ (curma) 4.5%

CpegnHee £ 3 ¢ (cvurma) 0.3%

CpenHee * 4 ¢ (curma) 0.006%

Bapuaruu B paboTe OT moKa3aHHA K TOKa3aBHIO U OT mpudopa K npudopy ¢
yBeJIMIeHHeM KOJIMUecTBa G (CHUrMa) And 3aJaHHOH XapaKTEPUCTHUKH
NOTPEIIHOCTH YMEHBIIAOTCA. DTO 03HAYaeT, 9TO JUIA OIlpeIe/IEeHHOTO KONUIECTBa
XapaKTepPHUCTHK MOrPEITHOCTH MOMKHO AOCTHIb Goipmell (pakTUIeckoi
TpeIvBroHHOCTH M3Mepennit. MynstiMerp HP 34401 A cipoexTupoBan . #
UCIIBITAH Ha COOTBETCTBHE €0 paboThl KpUTepHAM Goliee ueM cpennee 4 G
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(CPII"M&) 110 BCEM 3aABJICHHBIM XapaKTCPUCTHKaM ITOTPEIHOCTH.

ITorpemnocts nepexavan

[lorpemHocTs nepesavn 3T0 Ta COCTABIIAIONIAsA, KOTOPas BHOCHTCSA MyJIbTUMETPOM
M3-32 IOMEX U KpaTKOBPEMEHHOTo Ipefida. ITa HOrpemHOCTh CTAHOBUTCS
OYEBHIHOM IIPH CpAaBHEHUH ABYX MOYTH PABHBIX CUTHAJOB C LIENLIO "Nepenaqu”
H3BECTHOM MOrPEIIHOCTH OT OJJHOTO YCTPOHCTBA IPYTOMY.

Ilorpemuocts 3a 24-9acoBoii nepuon

XapakTepHCTHKa 24-49acOBOi MOrPeIIHOCTH [TOJpa3yMeBacT OTHOCHTENBHY IO
MOTPEIHOCTH MyIFTHMETPA HAa BCEM TIPEACIE U3MEPEHUH B TEUCHHE KOPOTKHAX
BPEMEHHBIX HHTEPBAJIOB M IIPH CTAOMIHHEIX BHEITHUX yCIOBHAX.
KparkoBpemeHHast HOTPeIHOCTH 00BIMHO YCTaHABIHBaeTCA Ha 24-4acoBoii nepuon
U JUI4 TeMIeparypHoro auanasona + 1 °C.

ITorpemnocts 32 90 nueii n 1 ron

OTH XapaKTepUCTHKU JONTOBPEMEHHON ITOTPEITHOCTH CIIPABEATHBEI I
TeMIepaTy pHoro quanasoHa 23 °Cx 5 °C. OHu BKIIOYarOT IEPBOHAYANBHBIC
MOTPENIHOCTH KanuOPOBKH M OTPEIIHOCTH JONTOBpeMeHHOro npefipa
MYJIFTHMETA.

TemnepaTypHbie K039 ¢ HIHEHTDI

OOBIYHO TOTPENIHOCT YCTAHABIHBAETCS U TEMIIEpATyPHOTO AxMana3zoHa 23 °C+
5 °C. 310 o01enpUHATHII TeMIlepaTy pHbLi AHANa30H I MHOTHUX OKpY3KaOUIMX
yCIOBHIf SkcIuTyaTalyu. Eciii My IbTHMETpP SKCIUTY aTUPY €TCS BHE IIPE/IeNIOB
TeMIrepary pHoro quanasoHa 23 °C+ 5 °C, To kK XxapaKTepHCTHKE TOTPEIIHOCTH
cregyet 100aBIATh OTPEMHOCTH, 00YCIIOBIEHHRIE TEMIIEPATY PHBIM

ko3 durmenToM (Temnepary pHBIi KO3(DHHUIIMERT TOrPEMHOCTH Y CTAHABIABAETCS
Ha 1 °C).
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Kondurypuposanue MyIbTHMETpa A/ A3MEPEHUI ¢ MUHIMATLHOMH
NOrPENIHOCTHLIO

KoHdurypupoBanue My nbTHMeTpa I U3MEPEHUH ©
MHAHHUMAIBHOHN IOTPEIIHOCTHIO

ITokazaunuble HIDKE KOHPUTYpalHH MyJIBTHMETPA NPEATIONAraloT, YT0 OCIIe IHMiA
HaXOAHTCA B COCTOAHHMM I10CJIC BKIIIOYCHH IMATAaHUA HIIH JUCTAaHITHOHHOTO c6poca.

Hpezmonaraercx TaKXe, YTO BKIIIOYCH PEXHM PYYHOTO NIEPCKNIOYCHIA NPEACIOB,
TO3BOJIAFOLN M YCTaHaBJIMBATh NPECACI HA MOJIHYIO HIKaTY.

H3Juepeuu;1 ROCMOAHRO20 HANPDAJIICEHUA, NOCIMOAHHO20 MOKa U
conpomusJ/leHun:

e YCTaHOBUTH pa3pelIarollyio CIOCOOGHOCTh Ha 6 pa3pamoB (/1
JOIIOJTHUTENIHHOTO TI0JaBJIEHHs [IOMEX MOHO HCIIONIB30BATh 6-pa3psaaHbIi
MEAJIEHHBIHN PEeKIM).

o Jlnsa pocTXeHUs MUHUMAIbHOH ITOTrPEIHOCTH U3MEPEHHUS IIOCTOSIHHOTO
HanpsyKeHUS Y CTAHOBUTH BXOIHOE COTPOTHUBIIEHHE Ha BeMUHHY Oonee 10 I'om
(nns penenos 100 MB, 1 B u 10 B).

o s DOCTIKEHNMA MHHUMANBHOM TIOrPEUIHOCTH HCTIONb30BaTh 4-IIPOBOHOE
H3MepeHHe CONPOTUBIECHHS.

o JIns 3aHyJE€HHA COTPOTHBIICHUA U3MEPUTENBHBIX Kabeneit pH 2-TIpoBOAHOM
H3MEpEHUH CONPOTUBIICHUA U Y CTPAHEHHA CMEINEHUS], BHOCHMOTO STHMH
KabensMH, IPH H3MepPEeHUH TTOCTOSHHOTO HAlPSKEHUA cliey €T UCII0Nb30BaTh
MaTeMarudeckyio onepaumo NULL.

H3mepenua nepemennozo HANPANCEHUA U NEPEMEHHOZ0 MOKA

e YCTaHOBUTH pa3penIalollylo CIOCOOHOCTh Ha 6 pa3psmoB.

e VYcraHoBuTh GuisTp MemnerHoro neiicterA (3 ' - 300 xI'm).
H3mepenue wacmomsl u nepuooa

e YCTaHOBUTH pa3pelIatollyio cIocoOHOCTh Ha 6 pa3paIoB.
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NOFPELIHOCTHIO
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fpeameTHbIA yKa3aTenb

Ecnu y Bac o3nuxau 6onpocut no sxnayamayuu mynemmempa, 3gonume ¢ CLUA no
menegpory 1-800-452-4844 wiu ob6pawaiimecs 6 Grudicaiiuiee mopozogoe
npedcmasumenscmeo komnanuu HP.

TIpeaMeTHbIi ykasaTens

“Ip” paspsana, 21, 54

2-TIPOBOZHOE N3MEPEHHE COTIPOTHRIICHHA
CM. 08YXHPOBOOHOE UIMEpeHUe

conpomugnenus

4-npOBOJHOE W3MEPEHHE CONPOTUBIICHHA
Cm. yemuIpexnpoBoOHOe usmMeperive

conpomuenenus

“9.90000000E+37", 61, 131

A
aBTOMATHYECKHe 3a/1eP:KKH CHTHAJIOB
3aHycka, 81
ABTOMATHYECKAA YCTAHOBKA HYJIA
onpenenenne, 59, 213
OTHOCHTENBHO BPEMEHH, 59
OTHOCHTEJIFHO paspemaroieit
cnocoGHoCTH, 59
aBTOMAaTHYECKHil 3aMycK, 42, 73
ABTOMATHYECKOE NEePEKIIOUeHHE
HpeneoB
KJIABHINM TmepeauHeii maxnenu, 20
noporoesie 3HauyeHus, 20, 61
aganTep (RS-232), 149
agpec HP-IB, 91,161
agpecHele komanas! (IEEE-488), 169
aMOpPTH3ATOPLI, CHATHE, 23
anepTypa (Bpema A3MepeHnsn), S8
ANNApaTHLI NPOTOKOJ YeTAHOBIEHHSA
cBaza (RS-232), 151
AIIH, ananoro-undposoii
npeobpa3oBarenn, 55, 57

b

GaiioHeTHbIe coequuuTenn (BNC)
THE3Z0 CHTHAJIA BHEINHETo 3amy cka Ext
Trig, 5, 83
THE3J0 CUrHana 3aBepLICHUs
usmepenus VM Comp, 5, 83
GafT cocToAHNSA
Ha3HauyeHHe pa3paaoB, 136
ouHcTKa, 136
CyMMapHsIit peructp, 136
6€3 NpOBepKH 4eTHOCTH, 93
Gydep BoiBoaa, 139

B
BAKYYMHO-()/I00peCHeATHLIH HHIMK~
arop, 1
BepcHA
MHKPONpPOrpaMmHoro oGecnedenns,
89

SCPL 90
BKJIIOYEHME IHTAHHA
npouenypa, 13
camMOnpoBepka, 13
COCTOSHHE NOCJE BKIIOUEHHS IUTaHNA,
101
BHeHHHii 3anyck, 42, 74, 83
BHYTPeHHHIi 3anyck, 75
BHYTPEHHASA NaMATh 1A XpaHeHHUs
noxasanmnit
JONY CTHMbIE MATEMATHYECKHE
omnepauuy, 46, 84
KOJIMYECTBO 3alIOMHEHHBIX MTOKA3aHUH,

CYMTBHIBAHHE MOkaszaHuH, 46
BpeMEHA YCTAHOBJIEHHA NePeMeHHbIX
CHTHAJIOB, 51
BpeMs H3MepeHHH, 58
BpeMA HHTErpHpOBaHHUSA
onpeaenenue, 57
OTHOCHTENBHO aBTOMATHYECKOM yCTaHo-
BKH Hy 11, 59, 60
OTHOCHTENBHO pa3peruaromed
cnocoBHocTH, 54, 57, 59
Bpems yCTAHOBJIEHHSA
3a1epKkH, 204
CHrHaJ 3amycka, 79
BX0ZHOE CONMPOTHB/IEHHE NOCTOAHHOMY
TOKY, 53
BXOZHOE CONMPOTHRJEHHE, H3MepeHHe
MOCTOAHHOTO HANPSIKEeHHd, 53
BXO0AHOH TOK cMelxennsn, 199
BXOAHBIE THEZAA
3anpoc o6 ycraHoBke, 58
MepeKoUaTelb BXOAHBIX THE3
nepeaHeit/3anuei nanenu, 2, 58
BXOAMbIe MHE3NA 3aaueil naHeau
3amnpoc 06 ycTaHoBke, 58, 123
YCTaHOEKa, 58
BBIBOJ MOKA3AHHI HA NPHHTEP, 91, 160
BLIABHXKHOI noaaon, 24

r
raGapHTHeIe pa3mepsl, H3enmus, 223
raGapuTel npubopa, 223
THe3/I0 CHTHAJIA BHEIIHEro 3aNmycKa
Ext Trig, 5, 83
rHe3/I0 CHrHAJA 3aBeplIeHHs
wimepenns VM Comp, 5, 83
THE3/0 CHIHAA 3aBEPILEHMA HIMEPEHUR
Voltmeter Complete terminal, 5, 83

A

JAHHBLIX BeIBOAA opmar, 159

JABYXNpPOBOAHOE H3MEpeHAe
COTMPOTHBJICHAN
JIONY CTHMBIE MareMaTUueCcKue
onepanny, 63, 124
noaxao4eHue, 17
npezesl, 17
Jexnapanus cooTBeTCTBHA, 237
JAepxaTelib NpefoX paHHTeH, 5, 15
AETeKTOP MOJIOCHI YAETOT NepeMeHHbIX
CHrHaJ0B, 51,214
JHArPaMMa PerucTpoB (COCTOAHMA),
135
JAHANA30H BXOAHBIX CHIHANOB
nepuod, 18
yactoTa, 18
JAHCKpeTHRLIC HapaMeTpel, 158
JJTHHA CTPOKH
HaeHTHdUKaMOHHAS CTPOka, 89
MHANLMPY eMoe coofimenue, 87
ouepens omubok, 85
coobmeHne 0 KanubpoBke, 99

3
3aepxKa
3anyck, 79
ycraHoBleHue, 204
3agHAA NaHeXb
BXOIHBIE FHE3 A, 5
n300paxeHue, 5
3a3eMJIeHHe HA IIACCH, 5
3aMeHa IJIABKHX NpeaoX paHUTeeit,
100
3aMepoB, KOJIHYecTBo, 77
3aMOMHHAHHAE HOKA3anHH|
JIOITy CTUMBIE MaTEMaTH4ECKAE
onepauny, 46, 84
KOJH4ECTBO 3aOMHEHHBIX IOKa3aHuii,
84
CYUHTBHIBAHUE MOKA3aHMi, 46
3anpoc BepcHH (MHKPOIPOrpaMMHAOro
obecneyenns), 89
3anpoc naeHTHpuKaTopa *IDN?, 89
3ampoc Ha o6cayxupanne (SRQ), 69,
137
3amycK
aBTOMATHYECKHIf 3ammyck, 42, 73
6nok-cxema, 72
BHeUIHwuit, 42, 74, 83
BHYTpEHHHUH, 75
3azepka, 79
HCTOYHHKH, 73
komanpaa *TST?, 86
KoMangsl, 130
HECKOJIbKO Mokasanwmii (3aMepos), 77
HECKOJIBKO CHrHaJIoB 3aflyckd, 78
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MpeamMmeTHLIA yKa3aTenb

O HOKpaTHEIH 3amyck, 42, 73
OCTaHOBKa H3MEPeHuit, 76
nepefHsA NaHels, 42
nporpaMMHBIH 3amyck (o muse), 75,
127
COCTOSHHE OXKHIAHHA CHTHaNA 3aMyCKa,
76,129
COCTOSHHE TpocTos, 76, 129
3amyck rpynnel (GET), 75
3amycK no HuTepteiicHoil minHe, 75,
127
3BYKOBOH CHTHAJIH3ATOP
BKJIIOYEHHe/BBIKII0YeHue, 88
NOpOr NPY MCNBITAHHH JUOAOB, 19

HOPOT HPH NPOBEPKE HENPEPBIBHOCTH 1.

nenei, 19

51

HAEHTH()AKANHOHHAA CTpoKa, 90
H3MepeHHe 0THOICHHI{ MOCTOAHHBIX
HanpsKeHHH
JIOTy CTHMBIE MaTeMaTHYecKue
onepanuy, 63, 124
nepenHas naHens, 44
nofxnoyeHue, 44
YCTaHOBKa, 45
H3MepeHHe NOCTOAHHOT0 HANPMXKEHHA
BXOJIHOE COTIPOTHBNIEHHE, 53
JIOITy CTUMBIE MaTeMaTHUECKHe
onepauuH, 63, 124
TIOTPEIHOCTY M3-~3a Harpy 3k, 199
nogkmodcHue, 17
npegensi, 17
H3MepeHHe MIOCTOAHHOIO ToKa
JIOMy CTAMBIE MaTeMaTHYECKUE
onepaiuy, 63, 124
MOrPEIIHOCTH H3MepeHH#, 205
nojgKmoyecHue, 18
npenensy, 18
H3MepeHHe CONPOTHB/ICHHSA
2-npoBOHOE
JIOMy CTUMBIE MAaTEMaTHYECKHe
onepaiuH, 63, 124
noakmoueHue, 17
npegensl, 17
4-npoBojHOE
JIBITy CTHMBIE MaTeMaTHYECKHE
onepauuy, 63, 124
MoAKJIOUEeHHe, 17
npegensl, 17
H3MEPEHHS € HYJIEBLIM 3HAYEHHEM
JIOTTy CTHMBIE MaTeMaTH4YECKHE
onepanuy, 63, 124
onucaunue, 38, 65
nepefHas naHens, 38

perucTp HyneBoro 3HaueHus, Null Re-
gister, 38, 66
YHET CONPOTHUBIIEHUA U3MEPHTEABHBIX
kabeneii, 38, 65, 204
H3MepeHHsA cpeHero (MMH. M MakKc.)
3HaveHHii
JIOIMy CTUMBIE MaTEMAaTHYECKHE
onepanuy, 63, 124
onucande, 39, 64
nepenHssi naHesns,
YIPaBJICHHE 3BY KOBBIM CHI'HAJH-
3aTopoM, 88
HHAHKaTop
BKJIIOUEHHE/BEIKTIOUEHHE, 87
pasnenytenbHas 3anartad, 37, 89
CBETOBbIE CHTHAJIM3ATOPEI, 4
coobmeHue, 87
dopmarsr, 22
HMHAHUHpPYEMBbIE CO0GIeHHA
MeH, 30
nepenHss MaHens, 87
HHTepdelic (yraneHHblif)
BrIGOp uHTepdeiica HP-IB, 92, 162
BrIfop unTepdeiica RS-232, 92, 162
OrpaHuyeHus A3bika, 92, 94
coeuHATEND HHTepdeiica HP-IB, 5
coefHATENs HHTepdeiica RS-232, 5,
50

HHTepdeiic HP-IB (IEEE-488)
ajipec
BBIBOJIUTCS NPH BKIIOYEHHH NHTAHHA,
13
3aBOJICKasd yCTaHOBKa, 91
TOJIbKO HA TIPUEM, pexum, 91,
160
YCTaHOBKa, 91, 161
BBIOOp MHTEpdeiica, 92, 162
HH(OpMaLus COOTBETCTBHA, 168
PacIoNoXEHHE COSIUHHUTEN, 5
HHTepdeiic IEEE-488 (HP-IB)
anpec
BBIBOZUTCS NPH BKIOYEHHH HTAHHA,
13
3aBojicKasg YCTaHOBKa, 91
TOJIBKO HA TIPHEM, pexuMm, 91,
160
ycTaHoBKa, 91, 161
BbIOOp uHTepdeiica, 92, 162
uH(popMaLus cooTBeTCTBHA, 168
PacrooxKEHHE COCUHHTENS, 5
uHTepdeiic RS-232
BBIGOD BapHaHTa IPOBEPKH YETHOCTH,
93, 164
BEIGOp MHTEpdeiica, 92, 162
BBIXOOB! rofien/ueroaen, 70, 150
KoMaHasl, 153

HasHaueHHe KOHTaxToB, 150
NPOTOKOJ YCTaHOBJIEHHA CBA3H
(DTR/DSR), 151
pacnojyioxkeHue coequuuTend, 5, 150
pexuM TOJILKO HA IIPHEM, 91, 160
pexomeHyemsie kabenu, 150
CXeMa COeIMHEHUA KOHTAKTOB, 150
YCTaHOBKa ckopocTH B 6omax, 93, 148,
163
dopmar faHHbx, 159
HH{OpMaDAsA MO rApaHTHH,
BHYTDPEHHH CTOpOHA nepenHei
00.10xKH
HCNBITAHAE AHOAOB
JI0TTy CTUMBIe MaTeMaTHYECKHE
onepanyy, 63, 124
MOJKIHOYeHHe, 19
TIOpOT 3BY KOBOFO CHTHanM3aropa, 19
TOK TeCTHpoBanus, 19
YINpaBICHUE 3BYKOBBIM CHTHAIH3aTOPOM,
88

K
kabesn (RS-232), 150
kanubpoBka
H3MEHEHHe Koja 1ocTyna, 98
KOJ IOCTY I, 3aBOJICKas yCTaHOBKa, 95
KoMaHasl, 146
OTCHYET KOJMYECTBA KanubpoBok, 98
norpemHocty, 180
OpOLEAY Pa CHATHSA 3aIHTHI , 96
TIPOLIENY Pa YCTAHOBKH 3ail(UThE, 97
coobenne, 99
KJIAaBHIIH (epeaAnss naHens), 2
KJAaBHIIH nepenHeii naHean
3amyck, 42
MeH, 29
npegen, 20
paspemalomas cnocobHocTs, 21
KOA AocTyna (kaauGpoBka)
IJHHa, 95
3aBOJICKAA Y CTaHOBKa, 95
U3MeHeHHe, 98
npaBuna, 95
KOJIHYeCTBO 3amepos, 77
KOJHYeCTBO pa3paaos, 54,226
KOJIHYECTBO HHKJIOB CEeTH MHTAHMS,
NPLC, 54, 57, 200
KOMaHJAA
CHHTAKCHC, yCJIOBHEIE 0603HaueHnd, 50,
105, 155
cooteercTBHe (SCPI), 168
crpapo4Huk, 105-111
koManaa *OPC, 137
xoManpna *STB?, 138, 145
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xomaHnga *TRG, 75

komanga CALCulate:FUNCtion, 63,
124

komanga CALCulate:STATe, 63, 124

komanga CALibration: COUNt?, 98,
146

xomanga CALibration:SECure, 97, 146

xomanaa CALibration:STRing, 99, 147

komauga CLEAR, 76

xomauaga CONFigure, 113,119

- COCTOAHHE NMPEABAPUTENBHOMN Y CTaHO-
BKH, 112

komanga DATA:FEED, 65, 126, 130

komanga DATA:FEED?, 65, 126, 130

xomanga DATA:POINts?, 84, 133

komanga DETector:BANDwidth, 51,
123

xomanga DISPlay: TEXT, 87, 132

komauga DISPlay: TEXT:CLEar, 87,
132

komanga EOI (end-or-identify), 157

xomanga FETch?, 115,132

komanga FREQuency:APERture, 58,
122

kxomanpaa INITiate, 115 130

xomanga INPut: IMPedance AUTO,
53,123 :

KOMaH/Ia MEASure" 113 117

COCTOAHHKE NPENBAPUTENBHOM Y CTaHO-

BkH, 112

xomanga PERiod:APERture, 58, 122

xomanga READ?, 114, 130

xomanga ROUTe: TERMinals?, 58, 123

komanga SAMPle: COUNt, 77, 131

komanaa SYSTem:BEEPer, 88, 133

xomanaa SYSTem:ERRor?, 85, 133

xomanga TRIGGER, 75

komanga TRIGger:COUNt, 78, 131

romanaa TRIGger:DE Lay, 80, 131

xomanaa TRIGger:DELay:AUTO, 80,
131

xomanaa TRIGger:SOURce, 73, 130

xomanasl L1, L2, L3, 94, 166

KomILIexT aganrepos HP 34399A
Adapter Kit, 149

xomiuiexT kaGeneit HP 34398A Cable
Kit, 149

KOMILIEKT HANPABJAUHX, 24

KOMILIEKT € 3aTBOPHBIM COeAHHEHAEM,
24

KOMILIeKT dJiaHues, 24
KOHTPOJIL HO IHANIA30HY 3HAYEeNHH
BBIXOZbl FOACH/HETOIEH COEXMHUTENT
RS-232,70
OTTY CTUMBIE MaTeMaTHUeCKHE
onepaiiy, 63, 124

3anpoc Ha 06Ty xHBaHHE, 69, 142
OnMcaHHe, 69
YTpaBlieHHe 3BYKOBBIM CHTHAIH-
3aTOpoM, 88
KOHTYPBl B MATHHTHOM noJe, 201

J
nuHuu (IEEE-488), 169
JIOrHYecKHe napamerpsl, 159

M
Macca H3jeans, 222
MaTeMaTHYecKas OnepalHs-
JIOITY CTUMBIE KOMOGHHALIMA MaTeMaTHYe-
ckas onepanus/pon paboTsl, 63, 124
onucaHue, 63, 124
MeHI0
npenonmmaﬂ c*rpympa, 29
0630p, 3
npuMepsl, 31-36
coofleHus Ha HHauKaTope, 30
CINpaBOYHHK, 27-28
MeTOJ BhIYHC/IeHHA 0GpaTHO#M
BeJIHUHHBIL, 213
MHJLTHOHHBYe JoJH (n x 10-6), 227

H

HaBeJeHHbIe HanpsKenus, 201
HaBoJKa, 53, 199
HanpsaXeHHe
NIEPEMERHOE HaNpsDKEHHE
JIOITy CTHMbIE MaTEMaTH4ECKHE
onepauuy, 63, 124
MOTPELIHOCTH H3-32 Harpy3ku, 209
nojkmouenue, 17
npenenst, 17
dunetp, 51, 214
NOCTOAHHOE HaNpMKEHHE
BXOIHOE COTPOTHBJICHUE, 53
JIOITy CTUMbIE MaTeMaTH4ECKHe
onepaumy, 63, 124
MOrpeIIHOCTH H3-32 Harpy3kH, 199
noakmouenue, 17
npenensl, 17
HANpsKEHHe HAarpy3kH, 205, 212
HAHPAXKEHHE HTAHHA
3aBOJICKas yCTaHOBKa, 14
CENeKTOPHBIA Nepekimoyatens, 15
YCTaHOBKa, 15
HANPSXKeHHs cmenlenns, 59, 196
HEYeTHOCTh, 93
HOpMaTHBHbIe TpeGoBanus, 237

0

oGopynoBaHHe, YCTAHOBKA B CTOHKY, 24
o6yuenune
MEHI0 nepenHeit naveny, 29
TeOpHd H3MepeHu#, 197
oG He KOMaHaH, 169
o0lIHe cBeTeHHS U3 TEOPHA
H3MepeHHH, 197
OJHOKPATHBI 3anyck, 42, 73
onepauysa min-max
IOTY CTHMBIE MaTeMaTHUeCKue
onepauuy, 63, 124
onucaue, 39, 63
nepenHas naHensb, 39
YNpaBJeHHE 3By KOBBIM CHIHalH-
3aTopoM, 88 .
onpelesicHHE OTHOLeHAt (dcv dev)
JIOITy CTUMBIE MaTeMaTH4eCKHe
onepauuy, 63, 124
niepeHas NaHens, 44
MOAKII0UeHHE, 44
YCTaHOBKa, 45
OCTAHOBHTBH H3MepeHHe, 76
OTHOCHTENBHOE 3Ha4eHHe (1), 40, 67
OTHOCHTEIbHBIE H3MepeHns (¢
HYJICBLIM 3HAYCHHEM)
JIOTTY CTHMBIE MaTeMaTHIECKHE
omnepauuy, 63, 124
onucande, 38, 65
nepeaHAs nasens, 38
PETHCTP HyJIeBoro 3HaueHud, Null Re-
gister, 38, 66
YUeT CONMPOTHBNIEHHS H3MEPHTENbHBIX
kaGenet, 38, 65, 204
OUHCTHTH yCTpoiicrBo, 152, 157, 160

I

NAMATE JJIS XpaHeHHs OKA3AHHI
ZONYyCTHMBIE MaTeMaTHYECKHE
omepaiuy, 46, 84
3aMOMUHAHKE NOKA3aH UK, 46
KOJIHYECTBO 3alIOMHEHHBIX NOKa3aHwMit,

CUHTBHIBAHME NOKa3aHuii, 46
NaMATH, BHYTpeHnsAs
JIONY CTHMBbIC MaTeMaTHYECKHE
onepaiuy, 46, 84
3aNOMHHaHHE nokasalmﬁ 46 "
KOJNHECTBO 3ANOMHEHHEIX noxasax-mi
84
CUYHTBHIBAHHE MOKa3aHMH, 46
naHenbL-3araymka, 24
neperpy3ka, 61, 142
nepeunas NaHenL
BKJIIO4EHHe/BBIKIOUeHH e, 87
3BYKOBOM CHTHaNH32TOp, 88
MEHI0
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MpeaMeTHbIN YKa3aTenb

JPEBOBHAHAs CTPYKTYpa, 29
0630p, 3
npumepsl, 31-36
co00IEeHHs, MHIMLUMPY EMbIC Ha HHANK-
arope, 30
CIPaBoOYHHK, 27-28
pasfenuTeNbHAn 3amaTas, 37, 89
CHTHaNM3aTopsl, 4
co00LIeHNs, NepeAHAs NaHeNs, 87
dopmarts! npeacTaBneHns nokasaHmii, 22
NepexJIoYATENb BXOXHBIX THEI
nepenHeii/3aaneif navenn, 2, 58
nepexJI0YeHHe npefe/ioB
aBTOMaTH4eckoe nepexmodenue, 20, 61
KJIABHIIN NiepeaHei navenu, 20
neperpyska, 61, 142
ycTaHoBKa, 20
nepeMeHHOE HANIPAXEHAE
JIOTY CTHMBIE MaTEMaTHYECKHE
onepauu, 63, 124
MOTpeIIHOCTH, 06y COBIEHHEIE Harpy-
3Koif, 209
nojKmoyenne, 17
npenenst, 17
(HABTP NEPEMEHHBIX CHTHAJIOB,
$umsTp, 51,214
nepeMeHHbIH TOK
JIOITy CTHMBIE MaTeMaTHYECKHE
onepauuy, 63, 124
noaxiroYeHue, 18
npezensy, 18
(UNBTP NEPEMEHHBIX CHTHAJIOB,
$unsTp, 51, 214
MepeMEeHubIX CHrHANOB PHILTP,
buasTp, 51, 214
MepeMEeHHBIX CHrHANOB, JeTEKTOP
MoJIOCHI 4acToT, 51,214
TepeHoCcHAas PYKOATKA
CHATHE, 23
YCTaHOBKa B HYXHOE NOJNIOXEHHUE, 16
nepaon
anepry pa (BpeMs u3Mepenus), S8
JIOTY CTHMBIE MaTeMaTHYecKue
onepauuu, 63, 124
noaxiodyende, 18
monoca usMepenus, 18
IIABKHe NPeXOXPanHTeNH, 3amena, 100
IJIABKHE NPefoX PaHATETH
3alIMTa N0 TOKY BXOAHBIX rHesx, 5, 100
cereBoii, 14, 100
NOEJIONIeHne B JHINeKTpuKe, 204
MOrPenIHOCTH
H3-32 HANPSKEHUSA Harpy3ku, 212
u3-3a nuk-Gakropa, 207, 224
13-32 MOJIOCHI POty CKaHus, 208
H3-3a oMex oblero Buaa, 212

M3-3a CONPOTHBIICHAS N3MEPHTEINBHBIX
kabeneit, 204
H3-3a TeMIlepaTy pHOro koddduunenTa,
224
n3-3a Tepmo-IJIC, 198
H3-32 TOKa yTedkH, 199
HOTPEITHOCTH H3-32 HATPYIKH
H3MEpPEHHE NIEPEMEHHOTO HAMPDKEHHS,
209
H3MEPEHHE MIOCTOSHHOTO HANPSKEHHA,
53,199
MOTPEIIHOCTH H3-32 CAMONPOrpesa,
210

MOrPEIHOCTH H3-32 TOKOB yTeuKH, 199

MOTPELIHOCTH H3MepeHHs, 224

NOrpelHOCTh H3-3a MHK-taKTopa, 207,
224

MOrpellnocTh H3-3a MOJIOChI YaCTOT,
208

NOrpemHocThb nepefayx, 228
HOTPenHoCTh, HAHMEHbIIas, 229
noaBJieHHe noMex oGuero Buaa, 201
noJaBJienne nomex, 21, 57, 200
NMOAKTIOYIeHHE
2-NpOBOAHOE U3MEPEHHE
conpoTuBNicHuA, 17
4-npoBoHOE UBMEPEHHE
COTpOTHBNICHHUA, 17
H3MEPEHHE MEPEMEHHOTO HaNpsDKEHus,
17
H3MepeHHe NepeMeHHOro ToKa, 18
H3MepeHHe nepHoza, 18
H3MEPEHHE MIOCTOSHHOTO HANpPXKEHHUA,

H3MEpPEHHE NOCTOAHHOTO TOKa, 18
H3MEpEeHUE 4acToThl, 18
HCTIBITAHKE JHOJOB, 19
ONpeAe/CHUE OTHOIIEHHH TOCTOSAHHBIX
HanpshKeHuH, 44
MpOBEPKa HEMPEPHIBHOCTH 3J1. LieneH, 19
nokazanue «OVLD, 61, 142
MoJIHAsA CAMOIIPOBepKa, 13, 86
10JI0CA H3MEPEHHS, YACTOTHASA
nepuoz, 18
yacroTa, 18
N0JI0¢A 1YBCTBHTENLHOCTH
(yRepxkHBaHHE NMOKa3anHA), 43, 82
noMexa
H3-32 KOHTY POB B MATHHTHOM none, 201
H3-32 Mapa3UTHBIX KOHTY POB C 3aMBIK-
aHHeM 4epe3s 3eMimo, 202
CETH dMeKTponuTanus, 200
NMOMEXH H3-32 NAPA3HTHBIX KOHTYPOB €
3aMBIKAHHEM Yepe3s 3emo, 202
noOMeXH HOPMAaJILHOT0 BHAA, 57, 200
nOMEXH M0 CeTH MUTanun, 57

TMOMEXH CeTH JIeKTPONHTAHHSA,
nogasJienne, 200
NOpOroBoe CONPOTHBIEHAE, KOHTPOJIb
HENPEPLIBHOCTH 3J1. Meneif, 52
nocaenoBatensnbii HHTEpdheiic (RS-
232)
BEIGOp BapHaHTA NPOBEPKH YETHOCTH,
93, 164
BeIGoOp MHTEp(eEiica, 92, 162
BBIXOJIBI rofieH/HeroaeH, 70, 150
komaHasl, 153
HasHa4yeHue KOHTaKkToB, 150
TIPOTOKOJ1 Y CTAHOBJICHHSA CBA3H
(DTR/DSR), 151
pacnoJyoxeH’e coeAuHuTEN, 5, 150
pexxum TOJIBKO HA TIPMEM, 91, 160
pexkoMeHy eMble kabenu, 150
CXeMa COSTNHEHHS KOHTaKToB, 150
YCTaHOBKa CKOPOCTH B 6onax, 93, 148,
163

tdopMar gaHHBIX, 159
noC/en0BATENALHLII onpoc, 137
npenen H3MepeHHs

aBTOMaTH4Yeckoe nepexnoyenue, 20, 61

KNaBMIIM Nependeit nanenu, 20

COCTOSAHHE Heperpy3ku, 61,142

ycTaHOBKa, 20
npeneib

2-npoBoIHOE H3MEpeHHe

conpoTHBnenus, 17

4- npoBOAHOE H3MEPEHHE

COnpoTuBIeHus, 17

onpepeneHne oTHomenui dev:dev, 44

TIEpEMEHHOE HAIpDKeHHME, 17

nepeMeHHsIH Tok, 18

nepuox, 18

MOCTOAHHOE HaNpDkeHue, 17

TOCTOSAHHBIH TOK, 18

4acToTa, 18
npefeab! H3MepeHHs

2-~IIPOBOJIHOE U3MEPEHHE

COTpOTHBNEHHS, 17
4-npoBonHoe U3MepeHHe
CONpOTHBJIEHHS, 17

TIEPEMEHHOTO HaNPDKEHMA, 17

MEPEMEHHOTO TOKa, 18

nepuona, 18

MOCTOSAHHOTO HANpPsKEHHA, 17

MOCTOAHHOTO TOKa, 18

NpH ONpefeNeH!H oTHoeHu# dev:dev,

44

4acToTh], 18
npeoGpasoBanne B A6
JIOITy CTHMBIE MaTEMaTHYECKHE
onepauuu, 63, 124
omnmcanne, 40, 67
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OTHOCHTENBHOE 3HaueHue, 40, 67
nepenHsa navens, 40
npeoGpazoBanHe B AbM
JOTYCTHMBIC MATEMATHYECKUE
omnepanuy, 63, 124
3HaYeHHA 06pa3LOBLIX MEP
COTpOTHBNIEHHS, 41, 68
onucanue, 41, 68
nepenHss naHens, 41
npHMepbI
komasaa CONFigure, 116
xoManaa MEASure?, 115
MeH10 nepeaneit nanenu, 31-36
TNPHHAMJIEKHOCTH, BXOAfAIIHE B KOMILI-
eKT NMoCTABKH, 13, 222
NMPOBEPKA NENPEPbIBHOCTH 3J1. leneii
JOITY CTHMBIE MAaTEMaTHYECKHE
onepauny, 63, 124
NMOAKIOYEHHe, 19
NOPOTrOBOE CONPOTHBIEHHE, 52
TOK TECTHPOBaHus, 19
nporpaMMHBIii 3amyck (o minHe), 75,
127
nporpammablif naker HP 34812A Ben-
chLink Software, 1
npotokoj DTR/DSR, 151

|3

pasgesuTebHAas 3anaTasn, 37, 89
paspemaomas cnocoGHocTh
«1/2» paspana, 21, 54
KJIaBMIIK NIepenHeit naHenx, 21
OTHOCHTEJIEHO aBTOMATHYECKOH y CTaHO-
BKH HyJd, 59
OTHOCHTEJIBHO BPEMEHH
WHTETPHpOBanus, 54
YCTaHOBKa, 21
LMK CETH MuTaHug -PLC, 54
pazpsiabl, KOIHYecTBo, 54,226
PEerHcTp NpoBepAeMbIX AaHHbIX
Ha3Ha4YEeHHe pa3paaos, 142
oyncTka, 143
perncTp paspeureHus
onpenenenue, 134
ouncTka, 136, 141, 143
perucTp coGuiTHa
omnpenenexue, 134
ouncTka, 141, 143
perscTp cOCTOAHHA
nuarpamma, 135
koMausl, 144
onucanue, 134
peructp paspeuieHus, 134
peructp coberTus, 134
perucTp CTAHAAPTIIONO COOLITHA

Ha3HaueHue paspsnos, 140
OYHCTKa, 141
pexam TOJIBKO HA IIEPEJTAYY,
91,92, 160
PYKOSTKA
CHATHE, 23
ycTaHOBKa, 16
PY'HOE NepeiUlioueHHE Npeaesios, 20, 61

C

caMomnpoBepka
OmKNOKH caMonpoBEpKH, 179
[aMATH JUIA XpaHeHHs NOKa3aHnH, 84,
86

NoJiHasA caMoIpoBepka, 13, 86
€aMOINpPOBEPKA MPH BKIIHOYEHAH
nutanus, 13, 86
CeJICKTOPHBIii NepeKoyaTeb
CeTEBOI0 HATIPAMKEHHA, 15
CeTeBOi NpenoXpaHuTeIL
3aBOJICKas YCTaHOBKA, 14
yCTaHOBKa, 15
CeTH MHTAHHUA, THKIBY, 54, 57, 200
CHIHAJIH3ATOPHY, 4
CHCTeMa (3amycka), 72
ckopocTh B Goaax, 93, 148, 151, 163
coBmecTumocTh ¢ Fluke 8840A/8842A,
167
cosMectumoctn ¢ HP 3478A, 166
COBMECTHMOCTH C APYTHMH A3BIKAMH
a3sik Fluke 8840A/8842A, 167
a3slk HP 3478A, 166
cOeAHHEHNs BHTOH Napoii, 201
COEANHNTEH
FHE30 CHI'HaJla BHELIHEro 3amycka Ext
Trig, 5, 83
THE3[0 CHTHAIA 3aBEPIICHHA
n3Meperus VM Comp, 5, 83
3anpoc 06 ycTaHoBKe, 58
nHTepdeiic HP-IB, 5
nHTepdetic RS-232, 5
[IEpPEKTIOYATENE BXOJHBIX THE3N
nepenueii/3apuei naseny, 2, 58
cooOmenns 06 omndKax
JUIHHA Ouepeny omHuoox, 85, 172
ovepens ownbok, 85, 172
OIHGKH HcTIoHeHud, 173
omnOkH Kaubposku, 180
OMKGKH caMonpoBePKH, 179
COMPOTHB/IEHHE
2-npOBOJIHOE H3MEPEHHE
JAONMYCTUMBIE MATEMATHIECKUE
onepauuy, 63, 124
nojkioueHue, 17
npenensy, 17

4-npoBOZIHOE U3MEPEHHUE
JIOTTy CTHMBIE MaTeMaTHYECKHe
onepauuy, 63, 124
nojxmouenue, 17
npeaensl, 17
CONPOTHBJICHHE H3MEPHTEILHBIX
Kkabeneti, 38, 64, 198
CONpOTHRJICHHAE, BXO/IHOE, 53
COCTOSTHME 0KHAAHHA CHI'HAJIA 3amy-
cKa, 76, 129
COCTOSIHHE NoCJIe AHCTARIHOHHOTO cOp-
oca, 101
cocTosimue npocros, 76, 129
cpeHeckopocTHOH puabTp, 51,214

.CTONOBBIE OHTHI, 148

CTPOKOBbI€ NIApaMeTphl, 159
CYMMADHBIH perucTp
Ha3HavyeHHeE pa3paaos, 136
ouucTKa, 136
CYHTHIBAHHE 3ATMIOMHEHHBIX MOKA3ZAHMMA,
46

T
TeMmnepaTypHblit ko3¢ dpuunenT, 210,
224,228
TEPMHHATOPLI KOMaHA, 157
TeXHH1ecKHE XapPAKTEPHCTHKH, 215
TeXHH4YecKOe 00cayKuBaune
noJjL30BareieM, 100
THNBI napamerpos (SCPI), 158
TOK
H3MEPEHHE IEPEMEHHOrO TOKA
JIOITY CTHMBIE MAaTEMATHYECKHE
omnepauuy, 63, 124
nonkmoyeHue, 18
npenens, 18
(HIBTP NIEPEMEHHEBIX CHTHAJIOB,
¢Gunstp, 51, 214
H3MEPEHHNE IOCTOAHHOrO TOKa
MOAKMOYEH E, 18
DOy CTHMBIE MATEMaTHYECKHE
onepauuy, 63, 124
MOTPEIIHOCTH H3MepeHHit, 205
npenensl, 18
TOK TECTHPOBaHHA
. UCTIBITAHKE JIHO/0B, 19 .
- IPOBEPKA HENPEPBIBHOCTY T uenen 19

Yy

- yaajaeHublii HHTepdeiic.

OrpaHHYEeHH 10 A3bIKaM, 92, 94

COEUHHTEND HHTep(l)eﬁca HP-IB 5

coenunuTens nuTepdeiicaRS-232, 5,
150

ycTaHoBka HHTepdeiica HP-1B; 92,162
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MpeaMeTHbIl yKasaTenb

ycraHoBka untepdetica RS-232, 92, 162
YAePKHBAHHE MOKA3AHHA HA MHIHK-

aTope a3bik SCPI
onucaHue, 43,82 BBeICHUE B A3bIK, 154
nepenHss nasens, 43 3anpoc Bepcuy, 90, 133
10710Ca Yy BCTBHTENBHOCTH, 43, 82 uHopMaLMs COOTRETCTBHS, 168
yHpaBNeHue 3By KOBBIM CHTHAJTH- MoJenb cocTosHui, 134
3aropoM, 88 nepeyeHs koMang, 105-111
ycnosHbIe 06o3naqenns, 50, 105, 155 THIIBI J3HHBIX, 158
YCTaHOBKA B CTOHKY ycnoBHbIe 0603Ha4eHHs, 50, 105, 155
aMOPTH3aTODBI, CHATHE, 23 A3BIK IPOrpaMMHpPOBaHHA
BBIIBIKHOH NoANOH, 24 orpauuyenns, 92, 94
KOMIUIEKT HanpaBAIoNIHX, 24 nepeyuens koMana, 105-111
KOMIIJEKT C 3aTBOPHBIM COSIHHCHHEM, COBMECTHMOCTb, 166
24 cootsercrBue (SCPI), 168
. -TaneNb-3arTy IuKa, 24 yCTaHOBKa, 94, 162

TIEPEHOCHAs PyKOATKA, CHATHE, 23

11}

(b uKkcHpoBaHHOe BXOJHOE
CONPOTHBJIEHHE, 53

(b ukcupoBannbiii npeae, 61

GuabTp GLICTpPOrO AckicTBHA, 51,214

dHaLTp MeanenHoro aeiicrens, 51, 214

(uALTp NepeMenHBIX CHIHANOB,
¢uabrp, 51, 214

¢ropMaThI JaHHBIX, BEIBOAA, 159

q
Jacrora
aneprypa (BpeMs H3MepeHHs), 58
JIOITy CTHMBIe MaTEMaTHYECKHE
onepauuy, 63, 124
noawno4eHue, 18
nonoca H3MepeHus, 18
Y4aCTOTA CETH MHTAHHSA
H3MEpEeHHE YacTOThi CETH NuTanus, 200
4eTHOCTL, 93, 164
4ETHIPEXNIPOBOAHOE H3MEpEHHE
CONPOTHBIECHHSA
JOITy CTHMBIE MAaTEMATHIECKHE
onepauuy, 63, 124
noAKmoyende, 17
npenensy, 17
9HCJIOBBIE IapaMeTpsl, 158
4yBCTBHTEIbHOCTH, 226
SH
JUHYP BHTAHHA, 15
2
IKCcnpecc-3amMeHa, 6
3¢ peKThI M3-32 paccesHHA MOLIHOCTH,
204
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[exnapauma cooTBeTCTBUSA
cornacHo gokymeHtam ISO/IEC Guide 22 n EN 45014

UsrotoBUTEND: Hewlett-Packard Company
Loveland Manufacturing Center
Appec usrorosurtens: 815 14th Street S W.

Loveland, Colorado 80537 U.S.A

3asBnseT, YTo HacToslee usgenue

HaspaHue: L1 poBOi My bTUMETP
Tun: HP 34401A

BapuaHTbi BCE BapuaHThbl
[AONONMHUTENbLHOMN

KOMMNMEeKTauum:

COOTBETCTBYET BCEM TeXHMYECKUM TpeboBaHUAM cneayommux HopMaTUBHBIX
DOKYMEHTOB*:

no TexHuke IEC 1010-1 (1990)
6e3onacHocTH: CSA 231
UL 1244
No. aNneKTpPoMarHUTHOM CISPR 11:1990/EN55011 (1991): Group 1, Class A
COBMECTUMOCTH: [EC 801-2:1991/EN50082-1 (1992): 4 kV CD, 8kV AD

IEC 801-3:1984/EN50082-1 (1992): 3 V/Im
IEC 801-4:1988/EN50082-1 (1992): 1kV Power Lines
0.5 kV Signal Lines

DononuutenbHas nHdopMauma: Hapsay C U3NOXEHHLIM faHHOE u3genve
cooTBeTcTBYeT TpeboBaHuAM cneayowmx aokymeHToB: Low Voltage Directive 73 /23 /
EEC » EMC Directive 89 / 336 / ECC (skntovasi 93 / 68 / ECC) u, COOTBETCTBEHHO,
umeeT Ha cebe 3Hak "CE" (anekTpoHuKa cpeacTs CBSA3K).

Loveland, Colorado June 1992

Jim White, QA Manager

KoHTtaktsl B EBpone: Gnuxadwee npeacrasutensctero Hewlett-Packard unu Hewlett-Packard GmbH,
Department ZQ/ Standards Europe, Herrenberger Strase 130, D-71034 Boblingen (FAX: +49-7031-143143).

*IEC - MexayHapoaHan a/TeKTPOTEXHNYECKaa KOMUCCHa
CISPR - MexayHapoaHbiii cneuuansHbil KOMUTET NO Paguonomexam
EEC - Eeponeiickoe 3koHOMUYeCcKkoe coobLIeCTBO
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Kpatkuit 0630p
no aKkcnnyartauum

Paborta ¢ meHo
nepepHewn
naHenu

DYHKUMOHanbHbIE
BO3MOXHOCTH

CnpaBo4HUK No
BUCTaHUMOHHBIM
nHTepdencam

CoobuieHuns
06 owmbkax

[MpuknagHbie
nporpaMmei

O6Lne ceBegeHus
no Teopuu
namepeHui

TexHuueckve
XapaKTepucTukun

CoctosHne MynbLTUMETpa nocne
BKJTIOYEHMSA MATAHUA UMK
AUCTaHUMOHHOro cbpoca

MapameTpbl, NOMEeYeHHLIE 3BE3J0UKON ( * ), XpaHATCA B 3Hep2oHe3a8lUCUMOL
famaTu.

Kondurypauumn
WU3IMEepUTESTIbHON YacTH

MaTemaTnyeckue onepawuun
PexuM BbINOSTHEHWA MaTEM.

dunsTp

ABTOMaTMYECKAA YCT. HYNA
 [opor ans onp-s1 HeNp. uenei

Popa paboTel

BxoaHoe conpoTueieHue

Bpemsa uHTerpuposaHus
MepexnioveHve npegenos
Paspeluarlyan cnocobHocTs

onepauui, onepauus

MaTtemaTuueckue perucTphbl
« O6pasuosas Mepa conp-a AnA

npeobpasosaHua Abm

Onepauuu 3anycka

Mopor yaepxuB. nokasaHus
Konuuectso 3aMepoB Ha

curHan 3anycka

3afepxka curHana sanycka
WcTounuk curHana sanycka

CuctemMHbIe onepauum

* PexvM 3ByKOBOro curHan-pa
* PaspgenuTencHaa sansitas

KoHdurypauun BBoaa/BuIB.

Pexum vnaukaTopa

MamaTe gns xpaH-a Nokas-i

CkopocTtb

Aapec HP-IB
WHTepcpeiic

A3bIK

Mposepka YeTHOCTH

Kanubposka

Cacrosnue kanubposuu

Mocne BkMovyeHUa NUTaHUA UK
AUCTaHLUOHHOro cOpoca
20 'y (cpeAHECKOPOCTHON UNLTP)
On (BknioueHa)
* 10 Om
N3mepeHue NnocToaHHOro HanpsKeHUs
10 MOM (gpurcuposaHo dns ecex npedenod
U3MEPEHUS! TOCMOAHHO20 HaNpPsXeHUs)
10 PLCs (UvKknoB ceTu nuTaHus)
ABTOMaTHUECKOE NEepEKIoYeHe
51 paspaaoB, MeANEHHbIA pexum

Mocne BkNn. nutaHuAa/ ancraHu. copoca
Off (BoIKnOUEH), U3MEPEHUE G HYJIEBLIM
3HaueHueM
Bce pervcTpbl ountLeHbl
* 600 0Om

Mocne BkN. nuTaHua/ aucTaHL. cbpoca
0.10% oT npepena
1 3amep

Pexum aBToMaTUUYECKOW 3aepXKKu
ABTOMAaTUYECKMNIA 3anyCck

Mocne Bkn. nuTaHua/ auctaduy. cobpoca
* On (BKnoUeH)
« On (BknioveHa)

On (BKAtOUEH)

Off (BblKNIOMEHA U OWULLEHA)

Mocne Bkn. nuTanusa/ oucraHy. ¢opoca
« 9600 Gop

22

HP-IB (IEEE-488)

SCPI

Even (YeTHoOCTL) (7 paspsaos)

Mocne BkN. nuTaHua/ aucTady. cbpoca
* 3aueno
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MeH10 nepepHeit naHenu

MeHI0 NOCTPOEeHO B BUAE NepeBepHyTOro AepeBa ¢ TpeMsi YPOBHAMMU. |

To turn on menu press:
ﬂ.ﬂil BKIOYeHUA nger‘“? HaXaTb: nepemeu.leuue BIIEBO UWNKU BNpaBo l'lepemeu.l.euue BREPX UMK BHU3

LY T T
77/ 3 BT et or rignt &) w or down

|

A:MEAS MENU wp B: MATH MENU wab C: TRIG MENU wp D: S8YS MENU wmb E: /O MENU w=b F: CAL MENU

} } } } } }

[#acrLTer = 2 contmaty =/ [t inmax =/ [tReao oo =/ [tRoGs STORE =/ [teP-B ADR=e/ [t SECRED =/

ﬂnﬂ BBOAA KOMaHAbl HaXaTh:
To enter command press:

&)

—ewrer)

A: MEASurement MENU (A: MeHi0 u3MepeHHit)
[ 1: ACFILTER mp 2: CONTINUITY mp 3: INPUT Rmp 4: RATIO FUNC mp 5: RESOLUTION

B: MATH MENU (B: MeH!o MaTeMaTHYeCKMX onepauum)
| 1:MIN-MAX mp 2: NULL VALUE m) 3: dBREL mp 4:dBmREFR m 5:LIMITTEST = 6:HIGHLIMIT mp 7: LOWLIMIT

C: TRIGger MENU (C: MeH1o 3anycka)
| 1: READ HOLD m) 2: TRIG DELAY = 3:N SAMPLEE_I

D: SYStem MENU (D: CucTeMHOe MeH10)
| 1:RDGS STORE m) 2: SAVEDRRDGS ) 3: ERRORmp 4: TEST m) 5:DISPLAY m) 6: BEEPm) 7: COMMA m) 8: REVISION

E: Input / Output MENU (E: MeHio BBOAa/BLIBOAA)
[ 1: HP-IBADDR mp 2: INTERFACEm) 3: BAUD RATE = 4: PARITY m) 5: LANGUAGE |

F: CALibration MENU* (F: MeHt0 kanuGpoBKH)
[ 1: SECUREDm) [1: UNSECURED Jmp [2: CALIBRATE] my 3:CAL COUNT mp 4:MESSAGE |

* KoMaHz!, 3aKJTFOUCHHBIE B KBaApaTHEIe cKoOxH ([ ] ), "CHpATaHBI OT NONB30BATENA"; IOKA € MYIBTAMETpPA
He OymeT CHATA 3aMIMTa 15 BhIIOJIHEHUS KaTHOPOBKH.
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