


AIIITAPATYPA U3MEPEHUS ITAPAMETPOB BUBPALTI MHOI'OKAHAJIBHA A
VC-6000

METOJHKA ITOBEPKH

Bgenena B neiictue ¢

« » 201 r.

HacTosimasd MeTonuka paclpOCTpaHA€TCS Ha annaparypy M3MEPEeHHA TNapaMeTpoB
BHOpalii MHOrokanansHylo VC-6000 (nanee anmapaTypa) W YCTaHAaBIMBaeT METOJMKY HX

NEPBUYHON U NIEPUOIUYECKOM TOBEPOK.

HHTepBan Mexay nosepkamu 3 roja.



1. Onepauun noBepku

1.1. Ilpu nmpoBeaeHUH NMEPBHYHON M NMEPHOAMHECKONH MOBEPOK anmaparypbl U3MEPEHHs
napameTpoB BUOpalMu MHOrokaHajasHO# VC-6000 BHIMOJHAIOT ONEpalty, yKa3aHHbIE B Tabaule
1.

Tabnuna 1
IIpoBeneHue
HaumenoBanue onepauyu Homep nmyHkTa Offepalinyt pHt OBEPKE
o NEPUOAUYECKO
NepBUYHOM M

1 2 4 5
Breminuit ocMoTp 7.1 Ja Ja
Onpo6oBanue 7.2 Ja Ja
Onpenenenne OTHOCHUTENBHOM 7.3 Jaa na
NOrpelIHOCTH U3MEPEHHA BUOPOYCKOPEHHSA
¥ BHOPOCKOPOCTH
OnpeneneHre OTHOCUTENLHOM 7.4 aa na
NOrpellIHOCTH U3MEPEHUS
BHOpoInepeMeleHuUs
Omnpenenenne OTHOCHTENLHOM 7.5 aa aa
NOrpelIHOCTH U3MEPEHHUA OTHOCUTENILHOTO
CMEIICHHUA.
Omnpenenenne OTHOCHTENBHOM 7.6 Ja Ja
NOrPEIIHOCTH KaHajla U3MEPEHHUS YacTOThI
BXOJHOI'0 CHI'HAJIa
Ornpe nenenue 0OTHOCHTEILHOM 7.7 Ja Ja
NOrPeIIHOCTH U3MEPEHHUS TIOCTOSHHOTO U
NIEPEMEHHOr0 HaNPsAXKESHUS
Omnpenenenne OTHOCUTEILHOM 7.8 Ja Ja
NOrPEeIHOCTH H3MEPEHHUS TIOCTOAHHOTO
TOKa

2. CpencTBa noBepkH

2.1. Tlpu npoBeneHHu NMOBEPKH HEOOXOAMMO NMPHMEHATH OCHOBHEIE H BCIIOMOTraTebHbIE

CpeacTBa NOBEPKH, NPUBeAeHHbIE B Tabnuue 2.
Tabnuua 2

Homep | HammeHOBaHME W THII OCHOBHOTO WJIM BCIOMOTAaTeNIbHOI'O CPEJCTBA TMOBEPKH,
NyHKTa | 0603HauYeHHE JOKYMEHTa, PETrIaMEHTHPYIOIIETO TeXHU4YeCcKHe TpeOoBaHMUA U (W)
HOBEPKU | METPOJIOTHYECKHE U OCHOBHBIE TEXHMUYECKHE XapaKTEPUCTHKH.

7.3 I"'enepaTop cuMraajnoB ci0XHOH (QOPMBEI CO CBEPXHM3KHM YPOBHEM McKaxeHuH DS
360 (Jlnamazon nHanpsxenuit ot 20 mxB no 40 B, auamazon wacto ot 0,01 ' no
200 xI'u, morpeuIHOCTh YCTaHOBKM 4acTOTHl He 6onee 25 10° F; [TorpemHoCTh
yCTaHOBKM ypoBHA +1 %)

IMudposoii mynsTumetp Agilent 34410A (auanazon yactot ot 0 mo 300 xl'w; II" —
0,05 % ot otcueta + 0,03 % OT BepxHero npejesa)




7.4 I'eHepaTop CHrHajoOB CIIOXHOM (JOPMBI CO CBEpXHHM3KHUM YPOBHEM HCKaxeHMH DS
360 (duanazon nanpspxenuit ot 20 MxB mo 40 B, nuanaszon yacto ot 0,01 I'i oo
200 x[', mOrpemHOCTh YCTAaHOBKM 4acTOTH He Oolee 25-10° F; [TorpemHocTh
YCTaHOBKH ypoBHs =1 %)

Liudporoit mynsTmMeTp Agilent 34410A (auanason yactot ot 0 go 300 xI'w; I —
0,05 % ot otcuera + 0,03 % oT BepxHero npejeina)

7.5 KanuGparop npoueccoB MHoropyHkuuoHansheii Fluke 726 (Jluanason
BOCTIPOM3BEJICHUS MOCTOSHHOTO HampsbkeHus ot MuHyc 20 no 20 B, I1T" £(0,0001U
+0,002 B)

7.6 I'eHepaTop cUrHaloB clIOXHOM (OPMBI CO CBEPXHU3KUM YPOBHEM HCKaxxeHHH DS

360 (uanason Hampsoxenuit ot 20 MxB 1o 40 B, mquanason ygacro ot 0,01 I'y no
200 x['u, morpenrHoCTs YCTaHOBKH 4acToThl He Ooiee 25-10° F; [NorpemnocTtsb
yCTaHOBKH ypoBHSA +1 %)

Iudposoit mynsTumerp Agilent 34410A (auanason yactoT ot 0 go 300 xI'w; 1IN —
0,05 % ot otcuera + 0,03 % oT BepxHEro npezena)

7.7 I'eneparop curuanoB cnoxHoi (GOpMBI CO CBEPXHHM3KMM YpOBHEM MCKakeHHH DS
360 (/lmanazon nanpsxeHuit ot 20 MxB mo 40 B, nuanason yacto ot 0,01 I'u no
200 x['u, morpemrHOCTs YCTaHOBKH 4acTOThl He Goiee 25-10° F; [TorpemnocTtsb
yCcTaHOBKM ypoBHA +1 %)

Iudporoit mynsTumerp Agilent 34410A (amuanason yactoT oT 0 mo 300 xI'w; IT" —
0,05 % ot orcuera + 0,03 % ot BepxHero npejena)

7.8 Kanubparop npoueccoB MmuoropyHkuuoHansHeli  Fluke 726  (Jluanason
BOCIIPOM3BEACHUS ITOCTOSHHOTrO HampskeHus oT MuHyc 20 go 20 B, 1" £(0,0001U
+0,002 B)

2.2. JlomyckaeTcsi @pPHUMEHATh JpyrHe CpeACTBa IOBEPKH, YIOBIETBOPAIOLIHE
TpeGOBaHUAM 10 OTPELIHOCTH.

3. Tpe6oBanus K KBalTU(UKALKUH OBEpUTENCH

3.1. K nosepke fomyckaloTcs JIMLA, aTTECTOBaHHBIE 10 MECTY paGoThl B COOTBETCTBHH C
npasunamu [IP 50.2.012-94, npomenummue obydyeHHE M WMEIOLIME CBUACTENLCTBO M aTTECTaT
HOBEpUTEIS.

4, TpeGoBaHus 6e30MaCHOCTH

4.1 Tlepen mpoBeieHHEM MOBEPKH 000pYIOBaHHE NOJDKHO OLITH NMOATOTOBICHO K paboTe
B COOTBETCTBUH C PYKOBOJCTBOM IO 3KCIUTyaTallHH.

4.2 Cpencrsa moBepKH, BCIIOMOTraTeNlbHEIE CPEACTBA U NOBepAeMas anmaparypa JOJKHEL
UMETH 3alllUTHOE 3a3eMIICHHUE.

5. YcnoBus moBepky U NOATOTOBKA K HEH
5.1. Ilpu npoBeieHUU MOBEPKM AOJDKHEI OBITH COOJIIOAEHEI CIEAYIOIH YCIOBHUS:

- TeMIlepaTypa okpy»atomiero Boayxa: 20 +5 °C
- OTHOCHTeJNIbHaA BIAXHOCTh: 60 £20%



- atMoc(epHoe naBnenue: 101 +5 klla

- HamnpsDKeHHe MCTOYHMKA NMUTaHUsA MOBEpAEMOil anmapaTypsl JOJDKHO COOTBETCTBOBATH

3HAYEHUIO, YKA3aHHOMY B TEXHUYECKOH JOKYMEHTALUH.

5.2. Tlepen mpoBeeHHEM TOBEPKH anmapaTypsl JOJDKeH ObITh MOATOTOBJNEH K paboTe B
COOTBETCTBUH C PYKOBOACTBOM I10 3KCILTyaTallMu.

6. IToarotoBka K MPOBEACHUIO TIOBEPKH

Ilpu moarotoBke K NPOBENCHHIO TIOBEPKH JOJDKHO OBITH YCTaHOBJIEHO COOTBETCTBHUE
arnmnaparypsl ClieyIoIHUM TpeOoBaHUAM:

- OTCYTCTBHME MEXaHMYECKHX TMOBPEXKACHUH KOpIyca, COSMHUTENLHEIX Kabenel U sek-
TPUYECKMX pa3beMOB almnaparypsl;

- pe3b0OBBIE YaCTH 3IEKTPUUECKUX Pa3beMOB He NOJDKHBI UMETh BUIUMEIX NOBPEXACHUM.

B cnydae HecooTBeTcTBUA ammaparypsl XOTA Obl OOHOMY M3 BBIIIE YKa3aHHBIX
TpeOOBaHMH, OH CYMTAETCs HENMPUTOAHBIM K TNPUMEHEHHIO, TOBepKa He TMPOU3BOJUTCA [0
YCTpaHeHUs BBIABJIECHHBIX 3aMEYaHHUM.

Bce npubopsl nomkHb! OBITH MPOTpeTHl U MOATOTOBJIEHH K paboTe B COOTBETCTBHU CO
CBOMM PYKOBOJICTBOM IO 3KCIUTyaTalllH.

7. IlpoBeaeHme NoBepKU

7.1. Buewnmii ocMoTp

Ilpn BHEIIHEM OCMOTpE yCTaHABIMBAIOT COOTBETCTBHE KOMIUIEKTHOCTH M MapKHPOBKH
TpeOOBaHMAM O3KCIUIyaTaMOHHOW JOKYMEHTalMM, a TaKXkKe OTCYTCTBHE MeXaHHMYeCKUX
MIOBPEXXICHUI KOPIyCOB, CO€AMHUTEILHBIX Kabeneil 1 pa3beMoB.

7.2. Onpo6oBanue

7.2.1.  Tlposepstor  paboTocnocoOHOCTH  ammapaTypsl B COOTBETCTBHM  C
9KCIITyaTallHOHHOW JIOKYMEHTalHei.

7.2.2. TlpoBepsroT uACHTH(UKALMOHHBIE AaHHBIE NporpaMmuoro obecneuenus ([10):
HaumeHoBanue  I1O, UICHTHQUKaMOHHOe  HamMenoBaHue [0, HOMep BEpCUU
(unentuduxauroHnslii Homep) I10.

7.3. OmnpepeneHde OTHOCHTENBHOW TMOTPEIIHOCTH H3MEPEHUA BHOPOYCKOPEHUA WU
BHOPOCKOPOCTH.

OnpeneneHde  OTHOCHUTENBHOM  TMOTPEIIHOCTH  H3MEPEHHUA  BUOPOYCKOpEHHS U
BHOPOCKOPOCTH TPOBOAWTCA TIpPH TIOMOLIM TIeHepaTopa CHTHAJOB CIOXHOH ¢opMmbl U
myneTuMeTpa. C reHeparopa nocieOBaTelbHO NMOJAIOT Ha BXOJA COOTBETCTBYIOLIETO MOMIYJA
annaparypel M KOHTPOJIMpPYIOT MYJIBTUMETPOM 3HAa4Y€HHWE CHHYCOMIAILHOTO HampsAXKEeHUA,
NpOTOpIHOHA/IbHOE 3HAYEHWAM TNapaMeTpoB BUOpauuu (BUOPOYCKOPEHHIO WM BUOPOCKOPOCTH):
1, 10, 25, 50, 75 u 100 % ot nuMana3oHa W3MepeHHUiI B 3aBUCUMOCTH OT 3aJlaHHOTr0 KoadduimenTa
npeoOpa3oBaHMs NpH YacToTax paBHEIX: 1, 10, 40, 80, 160, 500, 1000, 3000, 6300 u 10000 I'y umu
10, 40, 80, 160, 315, 630 u 1000 'y B 3aBUCUMOCTH OT MCTOJIB3yeMoro ¢uisTpa. M3MepeHHbIe
3HaYeHHs NapaMeTpoB BUOpauMu GUKCHPYIOT N0 MOHUTOPY KOMITBIOTEpA.

Jia wmuranmv noaxmoyeHns ICP  akcenepoMeTpoB HCMOJB3YeTCs  ClENMalIbHOE
NpHCIIOCO0/IeHUE-UMUTATOp 4Yepe3 KOTOPHI MOJAETCS aHAJOTHYHBIE 3HAYEHHS HANpPSKCHUA U
YaCTOTHI.

IIpoBecTr mepecuer mojgaBaeMbIX Ha BXOJ| KaHalla 3HAUEHWil HaTpsAXKE€HWH B 3HAYCHUA
napaMeTpa BUOpalMy, MCTIONb3Ys MPU 3TOM NporpaMMUpyeMslii ko3GduLeHT npeobpa3oBaHus.



3HaueHHWe napaMeTpoB BHOpallMH, COOTBETCTBYIOLIEE IOJAaBAEMOMY Ha BXOJ HAMpPSXXEHHIO,
OmpenensioT no popMyam:

UBX
Doy =25 (1)
rae
D, — 3HaueHue mapameTpa BuOpauun (BHOpOycKOpeHMs, BHOpPOCKOPOCTH,

BHOpONEpEMELICHHIO WM OTHOCHTEJIBHOMY CMELICHHIO), COOTBETCTBYIOIIEE MOJaBaeMOMY Ha
BXOJ MOAYJIS HANIPSKEHHIO;

Us,x— 3HaueHHe HanpsHKEHHs, 0JaBaeMoe Ha BXOJ MOIYJIA;

K — 3HayeHue nporpaMmmupyemoro koddduuuenTa npeobpazoBaHus.

OTHOCHTENBHYIO MOrPEeNIHOCTh OMPEAENSIOT Mo hopMye:

_D,-D

) 2100 (%) 2

300

rie D; — n3MepeHHOe 3HaueHHe apaMeTpa BUGpary (M/c%, Mm/c, MKM 1 ['1);

D,q5 —3ajaHHOE 3HaUEHHE NapaMeTpa BUOpaLlui (M/c2 , MM/c, MKM 1 ['1r).

Anmnapatypa cyMTaeTcs MNpolleAIed MOBEpPKY MO JAHHOMY IYHKTY METOIHMKH, €ClIH
TI0JTy4€HHEIE 3HaYEHUs OTHOCHTENBHOM MOTrpeITHOCTH He MpeBHIaloT +1% 1 [uana3oHa 4acToT
ot 10 1o 1000 I' m =1 gb m1a guamnaszoHa yactot ot 1 go 10000 .

7.4. OnpeneneHne OTHOCHTENBHOM MOTPEIMHOCTH H3MEPEHHA BUOpOTIEpeMeIeHHU.

OmpeneneHue  OTHOCHTENBHOM — MOTpEIIHOCTH  M3MEPEHHs  BHOpoNepeMeLieHHs
NPOBOJMTCS NIPH MOMOLIM FeHepaTopa CUrHaJloB clNoXXHOH GopMbl 1 MynsTUMeTpa. C reHepatopa
NIOC/IEIOBATENIBHO MOJAI0T Ha BXOJA COOTBETCTBYIOLIETO MOZYJA ammapaTypbl H KOHTPOJHPYIOT
MyNbTHMETPOM 3HauY€HHE CHHYCOMIANBbHOIO HAIpPSKEHHsA, TMpPOMOPILHOHANEHOE 3HAYCHHIO
Bubponepemewmenus: 1, 10, 25, 50, 75 u 100 % ot auamasoHa H3MEPEHMI B 3aBHCHMOCTH OT
3aiaHHoOrO K03dduienTa npeobpazoBaHus NpH yacTorax pasHbeix 10, 20, 40, 80, 160, 315, 630 u
1000 I'u. M3zmepeHHble 3HayeHHs BUOponepeMelleHnst QHUKCHPYIOT 10 MOHHTOPY KOMIIBIOTEpA.
IIpoBecTn nepecyeT mogaBaeMbIX Ha BXOJ KaHala 3HAYEHHH HaNpsHKEHHM B 3HAUEHHS mmapameTpa
BUOpauuu no popmyne (1).

OTHOCHTENBHYIO MOTPEIHOCTh OTIPEAENSIOT no hopmyne (2).

Anmnaparypa cudTaeTcs Ipolueaimeil MoBepKy MO AaHHOMY IMYHKTY METOJMKH, €ClH
TIOJTy4EHHBIE 3HaY€HUs OTHOCHUTEIBHOM MOTPEIHOCTH He MpeBRImaoT +1 %.

7.5. OmnpeneneHue OTHOCHTENBHONW MOTPEIIHOCTH W3MEPEHHA OTHOCHTENBHOIO
CMELIEHHS.

OmpeziencHue  OTHOCHTENBHOH  NOTPEIIHOCTH  HM3MEpeHHs  BHOpoOmepeMeLieHHs
NIPOBOJMTCSL MPH NOMOIIM Kanubparopa mnpolLeccoB MHorodyHkuuoHansHoro. C kanubpartopa
MIOC/IEIOBATEIBHO TOJAI0T Ha BXOA COOTBETCTBYIOIIErO MOJIYJA ammapaTypbl 3HauyeHHe
HaIpsXXEeHHs, IIPONOPLIMOHATBHOE 3HAYEHHIO OTHOCHTENBHOTrO cMemenus: 1, 10, 25, 50, 75 u 100
% oT nuana3zoHa M3MepeHHH B 3aBHCHMOCTH OT 3afaHHOro koadduuueHTa mnpeobpa3oBaHus.
H3MepeHHbIe 3HAU€HHS OTHOCHTENBHOTO CMEIIEHHA (HUKCHPYIOT [0 MOHHTOPY KOMIIBIOTEpA.
IIpoBecTn nepecuer noaaBaeMBIX Ha BXOJ KaHalla 3HAYEHH HalpsHKEHHWH B 3HAUEHHUs MmapameTpa
BuGpamu no dopmyne (1).

OTHOCHTENBHYIO IOrPEIHOCTE ONpeAeNsIoT o hopmyne (2).

Arnmaparypa CuuTaeTcs MNpolleAIeii MOBEPKY IO JAaHHOMY IMYHKTY METOQHKH, €CIH
N0JIy4€HHBIE 3Ha4€HH OTHOCUTENIBHOM MOrpelIHOCTH He NpeBsimaoT 1 %.



7.6. OnpezencHue OTHOCHTENBHOM MOTPELIHOCTH KaHalla U3MEPEHHS YaCTOTHl BXOJHOIO
CHUTHaJa. :

OnpeneneHne OTHOCUTENBHOM MOTPENIHOCTH HM3MEPEHHA YaCTOTHl BXOAHOIO CHMIHAla
NPOBOJMTCSA NPH MOMOIIM IeHEpaTOpa CUTHAJIOB CI0XHON opMbl. C reHepatopa NoAaloT Ha BXOJ
COOTBETCTBYIOILEr0 MOJYJs annaparypsl CUTHail ¢ 4actoramu paBHeiMu 0,1, 10, 100, 300, 600,
1000, 2500, 5000 u 8333 I'u. Mi3MepeHHbIe 3HaYEHHs YaCTOTHI BXOJHOTO CHrHana GUKCHPYIOT MO
MOHHUTOpPY KOMIIBIOTEpA.

OTHOCHUTENBHYIO MOrPEIIHOCTD ONpeAENAIoT o dopmyie (2).

Amnmaparypa cuMTaeTcd Npolleeld MOBEpKY MO AaHHOMY MYHKTY METOAWKH, €CIIH
NOJIy4YEHHBIE 3HAYEHHs] OTHOCUTEIBHON MOTPEIHOCTH He npeBbimarioT +0,1 %.

7.1. OnpeneneHue OTHOCUTENBHON MOTPEIHOCTH W3MEPEHHS MOCTOSHHOTO M
MEPEMEHHOTO HaMpsKEHHS.

Onpezenenne OTHOCUTENBHOMN MOTPEIIHOCTH U3MEPEHHS HANpPSOKEHHMS MPOBOJUTCS NPH
MOMOIIM I'eHEPAaTOpa CUTHAJIOB CJI0XKHOM GOpMBI M MyJsTUMeTpa. C reHepaTopa MmocieA0BaTeNbHO
MOJAIOT Ha BXOJ COOTBETCTBYIOIIETO MOJYJSA anmaparypbl U KOHTPOJIUPYIOT MYJIETHMETPOM
3HAYECHHA MOCTOSAHHOro HampspxkeHus paBHeie 0,1; 1; 4; 7 u 9 B. HM3MepeHHble 3HauYCHHA
HaNpsHKEHHA (QUKCHPYIOT 1O MOHUTOPY KOMIIBIOTEpPa. AHAJIOTHYHO C TEHEPATOpa B pEXHUME
MNEPEMEHHOT0 HaNpsKCHHA IMOJAIOT Ha BXOJ MOJYJs amnmapaTyphl MEpPeMEHHOE HamnpsHKeHHe
paBHoe 0,1; 1; 4; 7 u 9 B Ha 4acroTax paBubeix 0,1; 10; 100; 500; 1000; 5000; 10000; 15000 u
20000 I'

OTHOCHTENIBHYIO NOTPEIIHOCTh M3MEPEHUS HANPSHKEHHUS ONpeAeNIsIoT 1o GopMyie:

Ui B Uaa
5 =21 100 (%) 3)

3a0
rae U; — n3MepeHHOe 3HaueHUe HanpshkeHus, B;
Usao — 3aJaHHOE 3HAYECHUE HaNpsDKeHus, B.

Amnnaparypa CYHMTAaeTCs NpOLIEAIEH MOBEPKYy MO JAHHOMY MYHKTY METOAMKH, €CJIH
TNOJIyYE€HHbIE 3HAYEHUA OTHOCHTENILHOU MOTPEIHOCTH HE MPEBLINAOT 1 %.

7.8. OnpeneneHue OTHOCUTENBHON NOTPENTHOCTH H3MEPEHHS MIOCTOSHHOIO TOKA.

Onpenenenye OTHOCUTENBHON MOTPENTHOCTH U3MEPEHHS MOCTOSHHOIO TOKA MPOBOAUTCS
Npd  NOMOWM  Kaqubparopa MpOLECCOB  MHOTOQYHKLMOHAIBHOTO M MYJIBTHMETpA.
ITocnemoBatensHO C BBHIXOAOM KanubpaTopa YCTaHABJIMBAIOT TOKO33JAIOIIHH DPE3UCTOP C
HOMUHAJIbHBIM 3Ha4e€HHeM compoTuBiieHus Ry, = 500 + 0,5 Om. MynsTHMETpOM H3MEpSIOT
NaJieHUEe HaNpsOHKEHWs Ha YKa3aHHOM pe3ucTope. BenuuuHy TOoka B LENM paCcCYMTHIBAIOT MO

dopmyne:
I = 3a0 ( 4)

rae:  Usq — HamlpshkeHWe 3a/laHHOE Ha BBIXOJE Kanubpatopa, B;
Ry — COMpOTHBNEHHE TOKO3aAOLIETO Pe3UCTOP, KOM;
L2z — 3a4aHHOE 3HAYEHHE MOCTOSHHOIO TOKAa, MA.

C xanubpatopa MNOCIENOBATENbHO MOJAIOT Ha BXOJ COOTBETCTBYIOLIETO MOAYJs
anmnaparypsl TAKHE 3HAYECHHUS HAMpPsIKEHHS, YTO 3HAYEHHS MOCTOSHHOTO TOKA, PACCYMTAHHEBIE IO
dopmyne (4), pashei 1; 5; 10; 15 u 20 MA. Hi3MepeHHBIe 3HaYeHHS IOCTOSHHOTO TOKA (PUKCHPYIOT
110 MOHHTOPY KOMIIBIOTEpA.

OTHOCHTENBHYIO MOTPEITHOCTE U3MEPEHHUS IOCTOSHHOTO TOKA OMPEAENAIOT 10 GopMyJe:






