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HacTosimas MeToAMKa MOBEPKH pacrpocTpaHseTes Ha npeobpa3oBaTeid HANPsHKEHH
M3MEpHUTEbHBIE aHaATOro-uudpossie U 1K po-aHanorossie Moayabhbie NI 6221, NI 6251, NI 6255,
NI 6259, NI 6281, NI 6343, NI 6356, NI 6363, NI 6366, NI 6368 (nanee — Moay/u), H yCTaHaBIHBaeT
MEeTOJBI U CPeICTBA UX MOBEPKH.

HuTteppan Mexay nosepkamMu — 1 roz.

1 OIIEPALIUHU [TOBEPKH
1.1 Ipu npoBeeHUH NOBEPKH J0JKHBI ObITh BBINOJIHEHBI ONEpallHH, yKasaHHble B Tabmuue 1.

Ta6nuua 1 — Onepauuu MoBepKH

Homep [TpoBeaeHue onepanuu
HaumeHoBanue onepauuu MyHKTA HpH ROBEPKC
METOJUKH nememoﬁ nepuo,unqecxoﬁ
BremHui 0CMOTP ¥ MOJIrOTOBKA K MOBEPKE 6 na Ja
OO0wiue yKkazaHus 1o BbINOJTHEHHIO TOBEPKH 7.1 Ja Ja
OnpoGoBanue (TeCTHpOBAaHHE U HACHTH(OHKALHA) 12 Ja na
Onepauuu onpeaeneH|s METPOJIOrHYECKHX 73
XapaKTepUCTHK ]
OnpeaeneHue NOrpelHOCTH
i P 73l na na
BOCMpOH3BeeHUA HanpsukeHus LAl
Onpezenenye NOrpeliHOCTH H3IMEPEHHS
PR P p i 2 na Ja
HanpsbkeHust AL
OnpeneneHue NOrpelIHOCTH YaCTOThI
P P 7.3.3 na na
reHeparopa UMILYJILCOB

1.2 Ecnu Yy NMOBEPAEMOro MOYJiA UCIOJIB3YIOTCH HE BCEC KaHallbl, TO 10 3alpOCy M10J1b30BaTe/IA
NEpUOAHYECKan IMOBEPKa MOXKET ObITh NpOBEACHA VI8 YKa3aHHBIX B 3allpOCE KaHAJIOB, IIPH 3TOM
JloJ1%HA ObITh ce/IaHa COOTBETCTBYHOLIAA 3AITHCh B CBHAECTENBCTBE O ITOBEPKE.

2 CPEACTBA ITIOBEPKH
2.1 PekomeH1yeTcs NPUMEHSTh CPEICTBA [I0BEPKH, yKa3aHHble B Tabnuue 2.

Tabnuua 2 — CpesncTpa noBepkH

PexoMenayembii THII

Howme
HaumeHoBaHue i (;1 K rl; CpeACTBa MOBEPKH,
CpesCTBa OBEPKH MC¥OJIHKH perucTpalMOHHBIH HOMEp peecTpa,
IpUMEYaHHs
/ 2 3

Cpeacrsa uimepeHnui
MynbTumeTp 1M poBOH MOLYNLHBIH

BoaeTMeTp NoCTOAHHOrO

HanpsyKeHUs Fedsl NI PXle-4081; per. Homep 68422-17
Kanubparop MHOro@yHKUHOHATBHBIA
Kanubparop noctossHHOTO - Fluke 5730A ¢ ycumutenem Fluke 5725A;
HarpsHKeHUA i per. Homep 60407-15 (ycunutens Fluke
5725A He ucnosnb3yercs)
Yacroromep yHuBepcaibHblit Tektronix
AACOYIOMED 733 | FCA3000, per. Howep 51532-12
BenomorartesibHoe 06opy1oBaHie H NPHHALIEKHOCTH
HDD > 40 GB, O3Y > 512 MB
Komnstotep (s Moxyneit ¢ — unTepdeiic USB;

untepdeiicamu USB, PCI, PCle) cinot PCI nns moayneit ¢ untepdeticom PCI

cnot PCle nns monyneii ¢ unrepdeiicom PCle
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I[TponomkeHue TabnuIs 2
1 2 E;

Ulaceu (ans moaynei ¢
untepdeiicamu PXI, PXle)
Moayne koHTpOJUIepa (s Moayei
¢ unreppeticamu PXI, PXle)
Monurop, K1aBuatypa,
MaHHUITYJIATOP «MbILIb)

Pasnene! 6, 7 | National Instruments PXle-1071

Pasnene! 6, 7 | National Instruments PXIe-8105

Pasnensi 6, 7 -

National Instruments SHC68-68-EPM

” (ana moayneit ¢ pazbeMoM 68-Pin)

eIt KOS AT eI FeuasL ¥ National Instruments SH37F-37M-1

(a1s Monyneit ¢ pazbemoM 37-Pin)

National Instruments CB-68LP

(ans Mopyneii ¢ pasbemom 68-Pin)

National Instruments CB-37F-LP

(anst Mosyneit ¢ pazbemom 37-Pin)

Jlns moayneii ¢ pazbemamu 68-Pin, 37-Pin,

Kabenb uamepurenbHbli Pasnen7 | USB Screw; 2 wr.

CornacHo nyHkty 2.4

BNC(m)—"*banana”(m-m) 600 ... 1000 mm

(nns Monyneit ¢ pazbemamu BNC)
IIporpammuoe odecnieyenne

OnepaunoHHas cucTema Pasnens 6, 7| Windows (XP, 7, 10)

National Instruments

NI-DAQmx, Bepcust He HHxKe 9.2.0

National Instruments

“Measurement & Automation Explorer”

National Instruments
“LabVIEW Signal Express”

IInara TepMuHanbHas Pasnen 7

Kabenp koakcHaIBHBIH Pazngen 7

Hpaiisep Paznensi 6, 7

[Iporpamma ynpasasioLas Paznensi 6, 7

[Tporpamma yripasistouias Pasznene: 6, 7

2.2 Cpeﬂcma H3M€peHlfIﬁ JOJIKHBI OBITh HCIIpaBHBbI, TOBEPEHBI H HMETH JIOKYMEHTEI O MOBEPKE.

2.3 JlonyckaeTcss NPUMEHSTh APYTHe aHAIOTHYHBIE CPEACTBA [I0BEPKH, 0DeCeuHBaOIIIe
OmpeJie/IeHHe METPOJIOTHYECKHX XapaKTePHCTHK MTOBEPAEMBIX MO1yJel ¢ TpeOyeMoil TOUHOCTHIO.

2.4 KaGenb namepHTeNbHBIH 10KeH OBITh CAEaH, KaK M0Ka3aHo Ha pUcyHKe 1, U3 oTpeska
H30JIHPOBAHHOTO MHOTOKHJIBHOrO MeAHOro nposoja auamerpom (0.8 ... 1.0) mm u qjunoi (300 ...
500) mm. OiMH W3 KOHLIOB POBOJA CAEAYET OCBOOOAUTD OT U30/ALMHE H 00y IHTh, YTO0bI
nojyumsics wrbipek anuuo# (8 ... 10) mm. Bropoii koHel npoBoaa 0cBOGOANTE OT U30JALKH, H
npunasTh BUIKY “banana’(m).

Pucynoxk 1 — KoHcTpykuus coeiuHUTENIBHOTO Kabes

3 TPEBOBAHMSI K KBAJIU®GUKALIUU MOBEPUTEJIEN
K npoBeaennio MoBepKH I0MYCKAKOTCS JTHLA C BLICLIAM HIIH CPEHETEXHHYECKHM 06pa3oBaHHEM,
HMEIOLIHE MPAKTHYECKUH ONBIT B 00JIACTH MIEKTPHUECKHX H3MEPEHHI.
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4 TPEBOBAHUS BE3OINACHOCTH

4.1 Tlpu npoBeeHHH MOBEPKH JOJIKHBI OBITH COOMIOIEHBI TpeboBaHks O€30MacCHOCTH B
coorsercTeuu ¢ ['OCT 12.3.019-80.

4.2 Bo usbexkaHue HECUACTHOrO cllyyas M JUIs NPeayNnpexIeHUs MOBPEKACHUA MOy
HeoOX01MMO 06eCTIeYHTh BBIMIONIHEHHE CIIEAYIOIHMX TpeOOBaHHH:

- IOJICOEIHHEHHE LAacCH (KOMIBIOTEpA), B CJIOT KOTOPOr0 YCTAHOBJIEH MO/YJIb, K CETH IOJKHO
MPOMU3BOAUTHCS C NOMOILBIO CETEBOro kabesis, MpeHa3sHa4YeHHOro /Ul IaHHOTO LACCH;

- 3a3eMJIEHHE IAacCH (KOMIIBIOTEPa) JOMKHO MPOH3BOJIUTHCS ITOCPEACTBOM 3a3eMJIAIOIIETO
KOHTAKTa CETEBOr0 Kabes;

- 3anpelaeTcs MPOM3BOAHTE YCTAHOBKY M H3bATHE MOYJIS H3 CIOTA MPH BK/IIOYECHHOM LIACCH
HJIH KOMIIbIOTEPE;

- 3anpelaeTcs NPOU3BOAHTS 0ACOEAHHEH HE Ka0eseH K KOHTakTaM Moay.s (TEpMHHAIBHOMU
MJIaThl) HJIH OTCOEJIMHEHHE OT HHX, KOI/1a MMEETCH HalpsKEHHE Ha BbIXO/E MOAYIIS;

- 3anperiaeTcs paboTaTh ¢ MOAY/AEM IpH 00OHAPYKEHHH €ro ABHOIO NOBPEHACHHS.

5 YCJIOBHSI OKPYKAIOIIEN CPE/IbI [TPU TIOBEPKE
[Ipu npoBeIeHNH MOBEPKH JOKHBI COOMIOAATBCSA CIEAYIOLUIME YCIIOBUS OKPYKaIOLIeH cpe/ibl:
- TeMneparypa Bosayxa (23 £5) °C;
- OTHOCHTEJIbHAS BIaXHOCTL Bo3ayxa oT 30 no 70 %;
- atmocdepHoe naienue ot 84 no 106.7 kPa.

6 BHEILTHU1 OCMOTP U ITOJITOTOBKA K IIOBEPKE
6.1 Buemuuii ocmoTp

6.1.1 [lpu npoBeieHHH BHELHENO OCMOTPA IPOBEPSIOTCH:

- YHCTOTA H MCIIPABHOCTH Pa3beMOB MOYJIS;

- OTCYTCTBHE MEXAHHYECKUX MOBPEKACHHI KOpITyca MOYJIA U IIATHI;
- IPaBHJIBHOCTh MAPKHPOBKH H KOMITJIEKTHOCTD MOYJIA.

6.1.2 [1pu HanMyMK JedeKTOB WM MOBPEHKICHHH, IPENATCTBYIOLMX HOPMAIBHOM KCIIyaTaliuH
MOBEPAEMOro MOIYJIsl, €ro CJIEAYET HAPaBHTh B CEPBHCHBIH LIEHTP AJ1s IPOBECHHA PEMOHTA.

6.2 [loaroroBKa K noBepke

6.2.1 [lepen nayanom paboTsl cneayeT H3YUYUTh PYKOBOJCTBO IO SKCIUTyaTallMd MOJYJIfA, 8 TAKKe
PYKOBOJCTBA IO IKCIUTyaTalMK [IPUMEHSEMBIX CPEICTB [IOBEPKH.

6.2.2 BBINOAHUTE YCTAHOBKY [MOBEPAEMOr0 MO/YJIS H MOJACOEIHHEHHE KOMITBIOTEPA
(KOHTpOJIEpa) MO CAeAYIONIEH nporeaype:

Jns Mmoayns ¢ uarepdeiicamu PXI, PXle:

1) ycTaHOBUTBH MOJYJIb B CJIOT LIACCH;

2) YCTaHOBHMTb B CJOT 1LIACCH MOJYJIb KOHTpOJIepa;

3) NpUCOeIHHUTE MOHMTOP, KJIABHATYPY H MbIllb K COOTBETCTBYIOLIMM pa3beMaM KOHTpOJUIepa;
4) MoICOeIMHUTEL LIACCH H MOHHTOP K CETH.

JUis moayins ¢ uHTepdeiicom USB:

1) npucoeAMHUTH MOHHTOP, KJIaBHATypPy M MBIIIb K COOTBETCTBYIOIIUM pa3beMaM KOMIIBIOTEpa;
2) NOJCOEIMHHUTE KOMIIBIOTEDP K CETH.
[Ipucoenunenue MOIYJIA K KOMIIBIOTEPY Ha JAHHOM 3Tare He MPOH3BOAHTh.
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Jlo Hauasa onepauHi MOBEPKH BbIAEP/KATH MOIY b, MYJbTHMETP H KaTuOpaTop BO BKIOYEHHOM
COCTOSIHHH B COOTBETCTBHH € YKa3aHMSMH PYKOBOJCTB MO KCIUIyaTalllH.
MuHuMansHoe BpeMs nporpesa obopyaosanus 60 min.

7 NPOBEJAEHHUE ITOBEPKH

7.1 O6mue yKazaHUu NO NPOBEAEHHIO NOBEPKH

7.1.1 TprcoeauHEeHHs K CHTHAIBHBIM pa3beMaM TePMHUHATIbHOMH M71aThl HEOOXO0HMO BBINOJHATE
COIJIaCHO YKa3aHHAM PYKOBOZICTBA 10 IKCILIyaTallud MOAYJIS ¢ UCIIOJIL30BAHHEM OTBEPTOK
pexoMeHI0BaHHOTO THNA. PyHKIHOHAIbHBIE 0003HAYE€HHS KOHTAKTOB H COOTBETCTBYIOLIAA UM
undpoBas HymMepallus KOHTAKTOB /Ul Pa3IMYHBIX MOJIE/IEN H BADHAHTOB HCIIOJIHEHHA Pa3beMOB
NpUBEJEeHBI B PYKOBOJCTBE 0 IKCILIyaTallH, a Takxke Ha Bki1aake “Device Pinout” mporpamMel
“Measurement & Automation Explorer”.

7.1.2 Tockoneky kanaisl LIATT Moxyneit sBAsIOTCSA H30JIHPOBAHHBIMHU, onepauus 7.3.1
BBIMIOJTHACTCA MMOC/IE0BATENbHO /U1 Beex kaHanos [[AIL

Jins moayneit NI 6221, NI 6251, NI 6255, NI 6259, NI 6281, NI 6343, NI 6363, HMEIOUIHX OIHH
kanan npeobpasosanus ALl u My nbTHIUIEKCOP IS KOMMYTALNH KaHAIOB, onepalus 7.3.2
BBINOJIHAETCS TOJILKO Ha OJJTHOM NPOM3BOJIBHO BRIOpaHHOM KaHale (B naHHo# Metoauke Al 0). Jlna
moayneit NI 6356, NI 6366, NI 6368 ¢ usonnposanusivu kananamu AL onepauus 7.3.2
BBITIOJIHSETCS T10C/Ie1oBaTeIbLHO 1S BeeX KaHaioB ALITI.

7.1.3 B npouiecce BbINOJHEHHUS ONepanui pe3ynbTaTbl H3MEPEHHH JOKHBI YK/IAIbIBATLCA B
npe/enbl JONyCKaeMbIX 3HaUYeHHH, yKa3HbIX B Tabnuuax pasjena 7 HacToslleH METOAMKH MIOBEPKH.

[Ipy nony4eHHH OTPULIATENBHBIX PEe3yJIbTaTOB MO KaKOH-THO0 onepalny HeOOXO0AMMO OBTOPHTH
JAHHYIO ONEPALHIO.

[Ipy NOBTOPHOM OTPHLIATENBLHOM PE3YJILTATE MOYJIb ClIEAYET HANPaBUTh B CEPBUCHBIH LIEHTP
JUISt TIPOBEIEHHUS PEryTMPOBKH H/HIIH PEMOHTA.

7.2 OnpodoBaHue (TeCTHpPOBaHHE H HAeHTHOHKALIHSA)

7.2.1 3anycTuTh Ha KOMIBbIOTEpe (KOHTpoJUIepe) nporpammy “Measurement & Automation
Explorer”.

7.2.2 B menio “Software” naiitu nporpammy “NI-DAQmx". [IpoBepuTh HAEHTH(HKALHIO BEPCHH
nporpaMmHoro npoaykra. Ona josmkHa ObiTh He Hike 9.2.0

7.2.3 B meH1o “Devices & Interfaces” KIMKHYTh HAa HAUMEHOBAaHHH MOJYJIS B CIIUCKE YCTPOHCTB,
U 3anyCTHTh npoueaypy tectuposanus “Self-Test”. ITocne 3aBepiueHus npouenypbl TECTHPOBAHUA
JoJKHO nosBUTeCs coobuienne “The self-test completed successfully”.

7.2.4 YOeauTbCs B TOM, YTO K BXOJHOMY pa3zbeMy MOAYJSt HHYEro He MoAKIoYeHo. KIMKHYTh
MpaBod KHOMKOH MBILIK HA HAUMEHOBAHUH MOBEPAEMOro MOJYJIsSl B CIIUCKE YCTPOHCTB M 3anyCTHTh
npouenypy asronoacrpoiiku “Self-Calibrate”, [Tocne 3aBepiueHus mpoweIypbl aBTONOACTPOHKH
JOKHO nosBuThes coobuenue “The device was calibrated successfully™.
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7.3 Onepauun onpeaesieHHsi METPOJIOrHYECKHX XaPAKTEPHCTHK

7.3.1 OnpenesieHne NOrpemwHOCTH Bocnponsseaenns Hanpsuxkenus HATT

7.3.1.1 BBINOAHUTE COEAUHEHHE MOAYIA € MYJIBTHMETPOM.

Ilns moayns ¢ untepdeiicom PXI. PXle, PCI, PCle u pazbemom 68-Pin, 37-Pin:

1) npu MOMOLIYM COETUHUTEIILHOTO Kabesis COeIMHUThL Pa3beM Ha JIMIEBOH NaHeIH MOy s ¢
pa3zbeMOM TePMUHAIBHOM IUIaThI.

2) HCoIb3ysl KOHTAKTH! HA TEPMHHAILHOM IUIaTe, IPH IIOMOLIH JABYX H3MEPHTENbHBIX Kabeei
koHTakT “AQO 0” coemHuTh ¢ rHe3oM “HI” MmynsTumerpa, koHTakT “AO GND” coeTMHUTE C THE30M
“LO” MyabTHMETpPA, B COOTBETCTBHH ¢ LIH(PPOBOH HyMepalueit KOHTaKTOB.

s moayns ¢ uarepdericom USB v pazsemom “Screw Terminal™:

1) CHATH KPBILIKY C BEpXHEil NaHelH MOy

2) MCrob3ysi KOHTAKThI Ha MOJIyJIe, IPU TOMOLIK ABYX H3MepHTelbHbIX Kabeneil kontakt “AQ 07
coeMHUTH ¢ rue3gioM “HI” mynstiumerpa, koutakt “AO GND” coenunuts ¢ raesom “LO™
MYJIbTHMETPA, B COOTBETCTBHH ¢ LM(pPOBOI HymMepallHell KOHTaKTOB.

Jlns moayns ¢ uuTepdeiicom USB u pasbemamu BNC:

NpH MOMOILH KOaKCcHaIbHOro kabens ¢ passemamu BNC(m) — “banana”(m-m) coequnnts BNC
pazveM “AO 0” MoayJis ¢ BXOJOM MyJIbTHMETpA TakuM 00pa3oM, 4yToObl LieHTpalbHbli MpoBoJHHK BNC
Obu1 coetnHeH ¢ rHe3aom “HI”, a skpanusbiii nposoaank BNC 6b11 coenuneH ¢ rHesaom “LO”
MY/JIbTHMETPA, B COOTBETCTBHH € HH(PPOBOH HyMepalHei KOHTAKTOB.

7.3.1.2 BuibpaTh Ha MynbTuMeTpe pexxuM “DCV™, npenen usmepenus 10 V, u caenath yCTaHOBKH:
Range: 10 V

Power Line: 50 Hz

Resolution: 6.5 digits

Input Resistance: >10 GQ

7.3.1.3 B mento nporpammbl “LabVIEW Signal Express” naxars knauuy “Add Step” u BeiOpaTth
“Create Signals™ — “Create Analog Signal”.

7.3.1.4 B none “Step Setup”, “Configuration” okHa “Create Analog Signal”cinenars ycTaHOBKH:

Signal type: DC Signal; Repeated Signal

Sampling Conditions; Block size (samples): 1000 (1k)

Offset: ycTaHOBHTB NepBO€e 3HaueHHe BbIXoAHOro Hanpsukerus LIATL ykazanxoe B cronbue 2
tabnun 7.3.1.1 — 7.3.1.6 ans COOTBETCTBYIOIIET0 THIIA MOZYJIS.

7.3.1.5 B mento nporpamms! “LabVIEW Signal Express” Haxars knaBuuny “Add Step” u BeiOpath
“Generate signals”, “DAQmx Generate”, “Analog Output™, “Voltage”.

B nosBuswmemcs okHe “Add Channels to Task™ BeiOpaTs HaMMeHOBaHUE MOLYJIs, HOMEP KaHaia aol),
H [TOATBEPAUTH BBIOOp HaxkaTHeM “OK”.

7.3.1.6 B none “Step Setup” oxkna “DAQmx Generate” cienaTh yCTaHOBKH:

Generation Mode: Continuous Samples; Samples to Write: 100000 (100k)

Voltage Output Setup — Signal Output Range: BBecTH nepsoe 3HayeHue AHANA30Ha H3IMEPEHHH,
ykaszaHHoe B ctosibue 1 Tabmuu 7.3.1.1 — 7.3.1.6 ans coorBeTcTBYIOMWEro THNA Moayas (Max Value -
NOJI0KHTEIbHOE 3HaueHue, Min Value — oTpruaTenbHOE 3HaUeHuUE).

7.3.1.7 3anycTHTb reHepalyio CHrHala HakaTHeM KiaBuiny “Run”(BTopas cieBa BBepXy, KOTOpas
MocJie 3TOro MEHAET CBOe HaHMEHOBaHHue Ha “Stop”).
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7.3.1.8 3adukcHpOBaTh MOKa3aHHe MYJIBTHMETPA, OHO J0JDKHO HAXOAMTHCA B Mpejienax
JOMyCKAeMBIX 3HA4YeHHH, yKa3HbIX B ctonbuax 3 u 4 tabnuu 7.3.1.1 — 7.3.1.6 115 COOTBETCTBYIOLIETO

THIIa MOAYJIA.

7.3.1.9 [epeiitu B okHo “Create Analog Signal™ u ycTaHaBaMBaTh OCTalbHEIE 3HAUCHHs HANPIKCHUA
(Offset), ykaszanHbie B cTos01e 2 COOTBETCTBYIOLIEH Tabnuipl (Mocjie yCTaHOBKH HOBOIO 3HA4YCHHA
HeoOXoauMo nmepeMelnath Kypcop u3 okHa Offset Ha n00yi0 APYTyIO MO3HILHIO).

Beimonuate aeicTBUs mo nyHkry 7.3.1.8.

7.3.1.10 Ycranasnusath B okHax “DAQmx Generate™ u “Create Analog Signal” octanbHble
nuanasousl (Signal Output Range) u 3nauenus Hanpsxenus (Offset), ykaszanubie B cronbuax 1 1 2
COOTBETCTBYIOILEH TabaULIbI.

Boinosiusate aeiictus no nyukry 7.3.1.8. Jus moayas NI 6281 nas auanasona moayns +1 V
YCTaHOBHTb Ha MyabTHMeTpe Range 10 V

7.3.1.11 OcTaHOBHTB IeHEPALUIO CHIHAIA HAXKaTHEM KJIaBHLIH “Stop”.

7.3.1.12 B okne “DAQmx Generate™ KIMKHYTb IPABOI KHOMKOH MBIIIM Ha CTPOKE C HOMEPOM
kanana B none “Channel Settings”. Beibpate onuuio “Change Physical Channel”, B mosBuBIIEMCS CTIHCKE
BeIOpaTh KaHal aol, U noATBepAHTH BbIOOP HaxkaTHem “OK”.

7.3.1.13 BeinonuuTs AeicTBuA 1o nyHkTam 7.3.1.1, 7.3.1.4, 7.3.1.6 — 7.3.1.11 nns kanana “AO 17

Tabnuua 7.3.1.1 — LIAII NI 6221

y Huzxunii npeaen Himepennoe Bepxunii npegen
CTAHOBJIEHHOE
Aunanason, V ananenme TAIL AomycKaembix MYJIbTHMETPOM AoIyCKaeMbix
3HAYCHHI 3HAYCHHE 3HAYeHHH
/ 2 3 4 5
+9.98 V +9.97677 +9.98323
+10 0 -0.00173 +0.00173
—9.98V -9.98323 —9.97677
Tabnuua 7.3.1.2 — LIAIT NI 6343
y Huxunit npeaen Himepennoe Bepxuuii npeaen
CTAHOBJIEHHOE
duanason, V S—— AomycKaeMbIx MYJIbTHMETPOM nonycxaem:ux
3HAYEHHH 3HAYEHHE 3HAYEHHI
/ 2 3 4 "]
+9.98 V +9.97673 +9.98327
+10 0 —0.00186 +0.00186
-998 V —-9.98327 -9.97673
Tabauua 7.3.1.3 — ITAIT NI 6251, NI 6255, NI 6259
y Huxunii npenen Hsmepennoe Bepxunii npeaen
CTAHOBJIEHHOE
Jnanason, V snauenne TATL llO[lyCKaer:Ix MYJIbTHMETPOM AOMycKaeMBIX
3HAYEeHHH 3HAYeHHe 3HAYEHHH
/ 2 3 4 35
+9.98 V +9.97792 +9.98208
+10 0 —0.00106 +0.00106
-9.98V -9.98208 —9.97792
+4.99 V +4.98896 +4.99104
5 0 -0.00053 +0.00053
—4.99V -4.99104 —4.98896
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Tabnuua 7.3.1.4 — LIATI NI 6281

Y eTaHOBCHHOE Huxumnii npeaen HimepenHoe Bepxunii npeaen
Jdnanason, V siwasing TALL AonyckaeMbix MYJIbTHMETPOM A0MyCKAEMbIX
3HAYEHHH 3HAYEHHe 3HAYEHHH
I 2 3 4 J
+9.98 V +9.97846 +9.98154
=10 0 —0.00074 +0.00074
998V —9.98154 -9.97846
+4.99 V +4.98918 +4.99082
+5 0 -0.00040 +0.00040
499V —4.99082 —4.98918
+1.996 V +1.99560 +1.99640
%2 0 —0.00020 +0.00020
-1.996 V —1.99640 —1.99560
+0.998 V +0.99774 +0.99826
| 0 -0.00014 +0.00014
—0.998 V —0.99826 -0.99774
Tabmuua 7.3.1.5 — LTAIT NI 6356, NI 6366, NI 6368
Huxcnnii npeaen Hismepennoe Bepxunii npeaen
Jdunanaszon, V Yeranosaennos A0NYCKAEMBIX MYJABTHMETPOM ONYCKAeMbIX
suauenue LATI o G
3HAYEHHI 3HAYEHHE 3HAYeHMIi
1 2 3 4 J
+9.98 V +9.97674 +9.98326
+10 0 -0.00130 +0.00130
-9.98 V -9.98326 —9.97674
+4.99 V +4.98839 +4.99161
&3 0 -0.00065 +0.00065
-4.99 V —4.99161 —4.98839
Tabmuua 7.3.1.6 — LIAIT NI 6363
Huxuanii npeaen Himepennoe Bepxunii npeae
JAuanason, V FemmaReae AONYCKAEMbIX MY IbTHMETPOM AONYCKAEMbIX
3nauenne LIATI o %
3HAYEHHI 3HAYEeHHe 3HAYEHHIi
1 2 3 4 3
+9.98 V +9.97811 +9.98189
+10 0 -0.00099 +0.00099
998V -9.98189 -9.97811
+4.99 V +4.98907 +4.99093
25 0 —0.00050 +0.00050
499V —4.99093 —4.98907

7.3.1.14 Jlnsa monyns ¢ 2-x xanansHeiM LIAIT nepeiity k cieayroueit onepaius.

Jns moayns ¢ 4-x xananeHbiM LIATI nosTopuTs aeiicTBus no nynkram 7.3.1.12, 7.3.1.1, 7.3.1.4,
7.3.1.6 — 7.3.1.11 nnsa kananos “AQ0 27, “A0 3.

7.3.1.15 Otcoenuuuts kabenb OT MOAYJIS (TEPMHHANBLHOMN MIATBI) H MYJILTHMETPA.
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7.3.2 OnpeaenieHue MOrpemiHOCTH W3Mepenus Hanpsikenusa ALTT
7.3.2.1 BRINONHUATL COETHHEHUE MOIYJIS € KAIMOPAaTOpOM.

Ins monyns ¢ uatepdeiicom PXI. PXle, PCIL PCle u pazsemom 68-Pin, 37-Pin:

1) npu MOMOLIM COEAUHUTENIBHOTO Kabelld COEAHHNTD Pa3beM Ha JIMLIEBOH NMaHEeIH MOy C
pa3beEMOM TEPMHHAILHOMN IIATHI.

2) MCTOJIb3Ysl KOHTAKTBI HA TEPMUHAJILHON I11aTe, [IPU IOMOLUM JIBYX H3MEPHTE/IbHBIX Kaberel
BBINOJIHMTE coenHeHns KonTakta “Al 07 (“Al0+”) ¢ rue3gom “HI” kanubparopa, koHTakTa “Al 8”
(*Al0-") c rHeznom “LO™ kanubparopa, B COOTBETCTBHH ¢ UH(POBOI HymMepalHel KOHTAKTOB.

Pexomenayercs coenMHUTb KOHTAKT “Al GND” ¢ ruesnom “GUARD™ kanubpatopa, a eciu
MCIo/Ib3yeMblii kanubpatop He umeet ruesna “GUARD”, To coenunuth koHTakT “Al GND” ¢ resnom
“LO” kanubparopa.

Ins monyns ¢ untepdeiicom USB u pazsemom “Screw Terminal™:

1) CHATB KPBILIKY ¢ BEPXHEH MaHEIH MOy,

2) uCcrnosb3ys KOHTAKThl HA MOAYJIE, IPH MOMOLIM ABYX H3MEPHTE/IbHBIX KabeeH BLIMOIHHTD
coeauHenus koutakra “Al 07 (“Al0+") ¢ rueznom “HI” kanubparopa, konrtakra “Al 87 (“Al0-") ¢
raesniom “LO™ kanubpaTtopa, B COOTBETCTBHH ¢ LH(PPOBOI HyMepaLueil KOHTAKTOB.

Pexomenayercs coeanHuTh KOHTAKT “Al GND” ¢ ruesnom “GUARD” kanubparopa, a eciii
ucnosnb3yeMblit kanubparop He umeet rueszga “GUARD”, To coenuunTh KOHTaKT “Al GND” ¢ rHesgomM
“LO” kanubparopa.

Insa monyns ¢ untepdeiicom USB u pazvemamu BNC:

MpH MOMOLIM KoaKkcHalbHOoro kabens ¢ pazbemamu BNC(m) — “banana™(m-m) coenuuuts BNC
pazbem “Al 0” moayns ¢ rueznamu kanubpaTopa TakuM o0pazom, 4ToObl lleHTpalibHBL npoBoaHKMK BNC
Ob11 coenuneH ¢ rHesaoM “HI”, a axpanubliit nposoauuk BNC 6bu1 coenesn ¢ raesgom “LO”
kanubpaTopa, B COOTBETCTBHHU ¢ HU(POBOI HyMepaLKeil KOHTAKTOB.

7.3.2.2 YcraHoBUTb Ha KanuOpartope pexum “DCV™,

7.3.2.3 B mento nporpammsbl “LabVIEW Signal Express” naxats knasuiny “Add Step” u BeiOparh
“Acquire Signals” — “DAQmx Acquire” — “Analog Input” - * Voltage™.

B nossuswmemcs okHe “Add Channels to Task™ BeiOpaTh HanMeHOBaHKHe MOAYIs, HOMED KaHana ail,
H NOATBEPAUTL BbIOOp HaxkaTHeM “OK™.

7.3.2.4 B none “Step Setup” cnenarts yCTaHOBKH:

Terminal Configuration: Differential

Voltage Input Setup — Signal Input Range: BeecTu nepeoe 3HaueHHe quanazoHa H3MepeHHi,
yKaszaHHoe B ctonbue 1 tabnuy 7.3.2.2 — 7.3.2.7 st cooTBeTCTBYIOLIErO TUNA Moay st (Max Value -
NoNoKUTENBbHOE 3HaueHHue, Min Value — oTpuuarensioe 3Hauenue)

Timing Settings: Samples to Read: 20000 (20k); Rate (Hz): 20000 (20k)

7.3.2.5 Haxars knaBumy “Add Step” u nanee Beibpars “Analysis” — “Time-Domain Measurements”
— “Amplitude and Levels™.
Haxarte knasuuy “Run”.

7.3.2.6 YcTaHoBUTB Ha KannOpaTope nepBoe 3HaueHUE HANPsKEHHs, yKasaHHoe B cTonbue 2 Tabmui
7.3.2.2-7.3.2.7 nns COOTBETCTBYIOLIErO THIIA MOAYJISA, H EPEBECTH KaIUOPaTOp B MOJIOKEHHE
“OPERATE".

BerkiaTe HECKONBKO CEKYH/ IO YCTAHOBIIEHHS ITOKa3aHui U 3aMKCHpOBaTh OTOOpaXKaeMblii B OKHe
“DC Value” pesynprat. OH 10/mKEH HaXOANTLCS B Mpe/eNax J0MyCKaeMbIX 3HaYEHUH, YKa3HbIX B
cronbuax 3 u 4 tabnun 7.3.2.1 — 7.3.2.6 a1 COOTBETCTBYIOIIETO THIIA MOYJIS.

7.3.2.7. 3anaBaTh Ha MOJyJI€ MOCTIE0BATE/ILHO OCTAILHBIE AHANA30HBI, YKa3aHHBbIE B cTONIOLE |
tabnun 7.3.2.2 — 7.3.2.7 anst COOTBETCTBYIOLUErO THIA MO/IYJIS, H COOTBETCTBYIOIIHE 3HAYSHHUS
HanpskeHus Ha kanubparope.
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JInsi YCTAHOBKH HOBOTO AMAaNa3oHa HeOOXO0IMMO Kbl pa3 nepexoauTs B okHo “DAQmxX
Acquire” u B nosie “Step Setup” BBoauTh Tpebyembie 3HaueHus Signal Input Range.

[lepexons 3aTeM B okHO “Amplitude and Levels”, 3anuchiBaTh rocjie yCTaHOBJIEHHs [I0OKa3aHUH
otcuetsl “DC Value” B cTon6en 3 Tabauibl, ¥ MoKasaHue MyJIbTHMETpa B cTos0el 4 TabiuLbl.

7.3.2.8 OCTaHOBUTE reHEPALIHIO CUTHAIA HAXaTHEM KNaBHIIH “Stop”.

[lepeBects kanubpartop B nonoxenne “STANDBYE™.

Jlns moayneit ¢ kommytupyeMbiMu kananamu NI 6221, NI 6251, NI 6255, NI 6259, NI 6281, NI
6343, NI 6363 nepeiitu k nyHkry 7.3.2.11.

Jlna monyneii ¢ u3onuposanubiMu Kananamu NI 6356, NI 6366, NI 6368 nepeiitu k nynkre 7.3.2.9.

7.3.2.9 B okne “DAQmx Acquire” KJIHKHYTb IIPaBOi KHOMKOI MBIILH Ha CTPOKE ¢ HOMEPOM KaHaJia
B nosie “Channel Settings”. Boibpars onumto “Change Physical Channel”, B nosBuBIemMcs cnucke
BbIOpaTh KaHan aol, H NOATBEPAUTL BLIOOP HaxaTHem “OK™.

7.3.2.10 Boimonanute aedctBus no nyukram 7.3.2.1, 7.3.2.4, 7.3.2.6 — 7.3.2.8 114 ocTaNbHbIX
kananos ALIIT.

7.3.2.11 OrcoenuHuTh Kabenb 0T MOy (TEPMHHATBHOM NU1aThl) H KanuOpartopa.

Tabnuua 7.3.2.1 — ALIIT NI 6221

YeranoBieHHoe Huxuuii npeaea i Bepxuuii npenen
Aunanazon, V 3HAYEHHE nonycxaef«b}:x AT puiinar LS ngnycmeﬂux

Kaaubpatopa 3HAYEHHH MOAYIR IRATITANE 3HAYEHHH

1 2 3 4 J
+9.98 V +9.97690 +9.98310
+10 0 —0.00160 —0.00160
-9.98 V -9.98310 -9.97690
+4.99 V +4.98838 +4.99162
15 0 —0.00082 —0.00082
—4.99 V —4.99162 —4.98838
+0.998 V +0.97764 +0.99836
+1 0 —0.00019 +0.00019
—0.998 V —0.99836 -0.97764
+0.1996 V +0.19949 +0.19971
+0.2 0 —-0.00007 +0.00007
-0.1996 V -0.19971 —0.19949

Tabnuua 7.3.2.2 — ALIT NI 6343
YcranoBienHoe Hu:xunii npeaen

Bepxuuii npeaen

Juanason, V 3HAYeHHE A0ONYCKAeMbIX REDAE PR AL AONYCKAEMbIX

Kaaubparopa 3HAYEHH I i e 3HAYEHHH
/ 2 3 4 5

+9.98 V +9.97781 +9.98219
£10 0 -0.00097 +0.00097
-9.98 V -9.98219 —9.97781
+4.99 V +4.98887 +4.99113
3 0 -0.00048 +0.00048
—4.99V —4.99113 —4.98887
+0.998 V +0.99776 +0.99824
*1 0 -0.00010 +0.00010
-0.998 V -0.99824 -0.99776
+0.1996 V +0.19954 +0.19966
+0.2 0 -0.000025 +0.000025
-0.1996 V —0.19966 —0.19954
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Tabnuna 7.3.2.3 — ALITI NI 6251, NI 6255, NI 6259

Yceranos/iennoe Huxuuii npeaen Bepxuuii npeaen
JAuanason, V 3HAYeHHe uonycuae::mx BRI aiobATNH nguyckaemm
kaaubparopa 3HAYEHHI RETARIRREREE 3HAYEHMI
/ 2 3 4 J
+9.98 V +9.97808 +9.98192
+10 0 —0.00109 +0.00109
—9.98 V —9.98192 —9.97808
+4.99 V +4.98899 +4.99101
£5 0 —0.00055 +0.00055
-4.99V -4.99101 —4.98899
+1.996 V +1.99559 +1.99641
=2 0 —0.00023 +0.00023
-1.996 V —-1.99641 -1.99559
+0.998 V +0.97778 +0.99822
+1 0 —0.00012 +0.00012
—0.998 V —-0.99822 —0.97778
+0.499 V +0.49887 +0.49913
£0.5 0 -0.000073 +0.000073
—0.499 V —0.49913 —0.49887
+0.1996 V +0.199526 +0.199674
+0.2 0 —0.000044 +0.000044
-0.1996 V —0.199674 —0.199526
+0.0998 V +0.099748 +0.099852
+0.1 0 —0.000035 +0.000035
—0.0998 V —0.099852 —0.099748
Tabsmua 7.3.2.4 — ALITT NI 6356, NI 6366, NI 6368
YcraHoBaeHHoe Huxunii npeaen Bepxuwuii npeaen
JAunanason, V 3HAYeHHe nonycxaezux Ramepesion AT ngnycxaeﬂblx
KaauGpaTopa 3HAYEHHH i 3HAYeHH i
1 2 3 4 5
AT O ... Al 7 (NI 6356, NI 6366); AL 0 ... Al 15 (NI 6368)
+9.98 V +9.97732 +9.98268
+10 0 —0.00097 +0.00097
-9.98 V —9.98268 -9.97732
+4.99 V +4.98862 +4.99138
5 0 —0.00049 +0.00049
499V —4.99138 —4.98862
+1.996 V +1.99544 +1.99656
2 0 —0.00021 +0.00021
-1.996 V -1.99656 -1.99544
+0.998 V +0.97769 +0.9983 1
+] 0 -0.00011 +0.00011
-0.998 V —0.99831 -0.97769
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Tabnuua 7.3.2.5 — ALIIT NI 6281

YceTaHoBeHHOE

Huxuuii npenen

Bepxuuii npenen

Wsmepennoe AL 0NnyCKaeMbIX
/ 2 3 4 3

+9.98 V +9.97902 +9.98098

+10 0 —0.00031 +0.00031
998 V —9.98098 —-9.97902

+4.99 V +4.98949 +4.99051

+5 0 —0.00015 +0.00015
—4.99V —4.99051 —4.98949

+1.996 V +1.99579 +1.99621
*2 0 —-0.000066 +0.000066
-1.996 V -1.99621 -1.99579
+0.998 V +0.977876 +0.998124
+1] 0 -0.000042 +0.000042
-0.998 V —0.998124 —0.977876

+0.499 V +0.498928 +0.499072

+0.5 0 -0.000031 +0.000031
-0.499 V —0.499072 —-0.498928

+0.1996 V +0.199561 +0.199639

+0.2 0 -0.000019 +0.000019
—0.1996 V —0.199639 -0.199561

+0.0998 V +0.099772 +0.099828

0.1 0 —0.000014 +0.000014
—0.0998 V —0.099828 —0.099772

Tabnuua 7.3.2.6 — ALIIT NI 6363
YcraHoBJieHHOE Huxkuuii n Bepxumnii npeaen
JAnanason, V 3HAYEHHE nonycxaell\ﬁ::ﬂ Hamepeunoe AL nznycxae::bilx
kaauOpartopa 3HAYEHHIT MY IR SHRICHIR 3HAYEHHH
I 2 3 4 5

+9.98 V +9.97834 +9.98166

+10 0 —-0.00095 +0.00095
-998V -9.98166 -9.97834

+4.99 V +4.98914 +4.99086

+5 0 -0.00048 +0.00048
—4.99V -4.99086 -4.98914

+1.996 V +1.99565 +1.99635

+2 0 —0.00020 +0.00020
-1.996 V —-1.99635 —1.99565

+0.998 V +0.977807 +0.998193

+] 0 —0.000105 +0.000105
-0.998 V —0.998193 —0.977807

+0.499 V +0.498898 +0.499102

+0.5 0 —-0.000056 +0.000056
—0.499 V -0.499102 —0.498898

+0.1996 V +0.199547 +0.199653

0.2 0 —0.000029 +0.000029
-0.1996 V —0.199653 —0.199547

+0.0998 V +0.099767 +(.099833

+0.1 0 —0.000020 +0.000020
-0.0998 V —0.099833 —-0.099767
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7.3.3 OnpeeneHHe MOrPeMIHOCTH YACTOTHI FEHEPATOPA HMITYJILCOB
7.3.3.1 BBINOAHKTE COETMHEHHE MOY/ISl C BXOIHBIM KaHAJIOM YacToTOMEpa.

Ins moayins ¢ untepdeiicom PXI. PXle, PCI, PCle u pazbemom 68-Pin, 37-Pin:

1) npH MOMOLIM COEANHUTENBHOTO Kabens COeIMHUTD Pa3beM Ha JIMLEBOH MaHEeIH MOIYJIA C
pazbeMOM TePMHHAIBHOH MJaThl.

2) npucoeaunuts K Bxoay “CHANNEL 17 yacroroMepa KoakcHaIbHBIH KabeJb ¢ pazbeMaMu
BNC(m) — “banana”(m-m).

3) HCMOB3ys KOHTAKTHI Ha TEPMHHAIBHOM TU1aTE, P MOMOLLM JABYX H3MEPHTEIbHbIX Kabesel 1
3Q)KMMOB THIA «KPOKOJK/I» BHINOJIHUTL COEIHHEHHUS B COOTBETCTBHH C UM(POBOH HyMepauueH
KOHTAKTOB TaKUM 00pa3oM, 4YTOObL:

- 3kpanHbii npoBoaHuK BNC Obin coeaunen ¢ kontaktoM “D GND™ moayns;

- neHTpanbHelil nposoank BNC 6bu1 coequnen ¢ koutakrom “PFI 12”7 (CTR 0 OUT) nas monynei
¢ passemom 68-Pin, “PFI 6” (CTR 0 OUT) nns moaysneii ¢ passemom 37-Pin.

s moayns ¢ untepdericom USB:

1) CHATBH KPBILIKY C BEPXHEH NaHesJH MOy,

2) npucoeaunntsb K Bxoay “CHANNEL 17 yacroromepa koakcHanbHbli Kabesb ¢ pa3beMaMu
BNC(m) - “banana”(m-m) (no3. 2.10 tabnuusi 2).

3) MCIONB3YS KOHTAKTEI Ha MOJLYJIE, IPH [OMOIIH JBYX U3MEPHTENbHBIX Kabenei (mo3. 2.9 tabauib!
2) ¥ 3@KUMOB THIIA «KPOKOIUII BBINOJHUTE COEJIMHEHUs B COOTBETCTBUH ¢ UM (POBOIH HyMepauueh
KOHTaKTOB TaKMM 00pa3oM, 4TOOBI:

- akpanHblii npoBoAHUK BNC Ob11 coeamnen ¢ kontaktoM “D GND” monyns;

- neHTpanbHbli npoBoaHuk BNC 6bu1 coenen ¢ kontaktom “PFI 127 (CTR 0 OUT).

7.3.3.2 YCTaHOBHUTH YaCTOTOMED B PEIKMM U3MEPEHUS 4acTOThI ¢ BXoaoM | MQ.

7.3.3.3 B mento nporpammsl “LabVIEW Signal Express” naxarts knapuiry “Add Step” u BriOpath
“Generate signals”, “DAQmx Generate”, “Counter”, “Pulse Output”.

B nossusiemcs okne “Add Channels to Task™ sbibpars HauMeHOBaHHe MOAY/IS, HOMep KaHana ctr(, ¥
MOATBEPAUTE BhIOOP Haxaruem “OK™,

7.3.3.4 B none “Step Setup” okxa “DAQmx Generate™ cenars YCTaHOBKH CHTHala NpAMOYTOIbLHOM
(opMel ¢ yactotoit 5 MHz:

Generation Mode: Continuous Pulses

Signal Output Range: High Time: 100n; Low Time: 100n

7.3.3.5 3anycTUTh reHepaLyIo CUrHaia HaxkaTieM KiaBuuid “Run”.

7.3.3.6 3adukcuposath oTcyeT yactotomepa. OH J0KEH HAXOAUTHCA B Mpeenax J0NCKaeMbIX
3HA4YeHHUH, yKazaHHbIX B cTon0uax 2 u 4 tabauuer 7.7.3.

Tabauua 7.3.3 — YactoTa reHepatopa HMIYJILCOB

Yeranosienunoe Huxunii npeaen Hsmepennoe Bepxuuii npeaen
3HAYEHHE YACTOTHI, AONMYCKAEMBbIX 4acTOTOMEPOM JAONYCKAEMbIX
MHz 3HAYEeHHHH 3HAYeHHe 3HAYEHHH
1 2 3 4
4.99975 5.00025

7.3.3.7 OCTaHOBHTh I'eHEPaLHIO CHIHAJIA HAXKATUEM KJIaBHUIH “Stop”.

7.3.8 OtcoeauHuTh Kabeau OoT Moays (TEPMHHANTBLHOM MIaThl H YacTOTOMEpA.
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8 O®OPMJIEHUE PE3YJIbTATOB ITOBEPKH

8.1 IIpoToko.a noBepkH

ITo 3aBepIIeHHH MOBEPKH OPOPMIILETCS IPOTOKOI MOBEPKH B NPOH3BONLHOI opMe. B mpoTokone
paspeliaeTcs MPHBECTH KAYECTBEHHBIE PE3Y/IbTaThl H3MEPEHHH O COOTBETCTBHHU JOMYCKAEMBIM 3HAYCHHAM
6e3 ykazaHHs H3MEPEHHBIX YHCIIOBLIX 3HAYCHHH BETHUHH.

JlonyckaeTcsi NPHBECTH Pe3yJIbTaThl OBEPKH Ha 0OpaTHOH CTOPOHE CBHCTENIBCTBA O MOBEPKE.

8.2 CBuaeTeIbCTBO O NMOBEPKE H 3HAK NMOBEPKH
[Tpy NOJIOKHMTENLHBIX Pe3yNbTaTax MOBEPKU BBIAAETCH CBHUAETENBCTBO O MOBEPKE H HAHOCHTCA 3HAK
nosepku B coorBeTcTBuE ¢ [Ipukazom Munnpomropra Poccuu Ne 1815 ot 02.07.2015 1.

8.3 H3Bemenue 0 HEMPHIOAHOCTH

[Ipy OTpHIATENLHBIX Pe3yJbTATaX MOBEPKH, BLIABJACHHBIX MPH BHEIIHEM OCMOTpE, ONpoOOBaHWUH
WJIM BBINOJMHEHWH OMNepaluit NMOBEpKH, BBIAACTCS H3BELIEHHE O HENMPHUIrOJHOCTH B COOTBETCTBHH C
INpuxaszom Munnpomropra Poccuu Ne 1815 o1 02.07.2015 .
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