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1 BBEJEHHE

1.1 Hactosmas wMeromuka mnoBepkd . (MII) ycraHaBnmBaeT MNOPAOOK TDIPOBERCHHA H
0(OpMIIERHS Pe3yNBTATOB OBEPKH CHCTEMBI SIEKTPHYECKOrO KOHTPONA € NIETAIOMMMH NPOCHHKAMH
SPEA 4060 (zanee — cHcTeMa) H YCTAHABIMBACT METOAMKY HX NEPBHIHON H EPHOANIECKOH OBEPOK.

1.2 Tlpy HaNWY¥M COOTBETCTBYIONIEro 3ajBJICHHA OT EB/afeNbla CHCTEMBl JOMyCKacTCH
NpoBeIEHHE [OBEPKH OTAENBHBIX H3MEPHTENBHBIX KaHAIOB [UIs MCHBINETO 9HCIA HM3MEPACMBIX
BeIHYMH WM HA MEHBIIEM 9YHCIIE IOIIHAINA30HOB M3MEPEHHH, C YKa3aHHEM B CBHICTENBCTBE O
nosepke HHGopMaunu 06 o6peMe MPOBEACHHON MOBEPKH.

1.3 MeTepsan Mexay HoBepKaMH - 1 rof.

1.4 OCHOBHBIE METPOJIOTHIECKHE XapPAKTEPHCTHKH IIPHBECHS! B Tabnuue 1-4
Tabmuma 1 — MeTposorudeckie XapakTEpPHCTHKH B PEXHMME H3MEPEHHs  3JICKTPHIECKOro

CONPOTHBJIEHUA TIOCTOSHHOMY TOKY

JImana3on H3MEPEHHH 3NIEKTPHYECKOTO
CONPOTHBIICHUS TIOCTOSHHOMY TOKY

[Mpeaens! gonyckaeMoit OTHOCHTEILHOH MOTPENIHOCTH
A3MEPEHHH NIEKTPHYECKOTO COMMPOTUBIIEHHS TOCTOSHHOMY

TOKY
ot 10 MOMm 10 10 OM BKIIOY. +5 %
ci. 10 Om mo 10 MOwm Brimrod. +1 %

cB. 10 MOM 50 100 MOmM +5 %

Tabmna 2 — MeTpolorHaecKHe XapaKTe

HCTHKM B PE)KHME H3MEPEHH JEKTPHIECKOH EMKOCTH

JInana3oH H3MepeHHH 2MEeKTpUYECKOH
€MKOCTH

TTpenensl qomycKaeMoii OTHOCHTEIBHOR TOrPEMIHOCTH
H3MEPEHHH AIICKTPAYECKOH EMKOCTH

ot 1 go 100 n® sxmro. +5%
¢B. 100 n® mo 100 mxd sKIION. +1 %
cB. 100 Mx® 10 0,1 ® +5 %

Tabmuna 3 — MeTpoorHIecKHe XapakTe

HCTHKH B pEXXUMC H3MCPCHHA HHAYKTHBHOCTH

Jlnana3zoH H3MepeHHUH HHAYKTHBHOCTH

TMpenensl qonyckaeMoli OTHOCHTEILHOH OrPEMIHOCTH
H3MEpEHNH HHAYKTHBHOCTH

ot 1 mo 100 Mx['H BKIIOY. +5 %
cB. 100 MxI'n go 10 MI'H BRIDOY. +2 %
¢B. 10 go 100 MI's BiUTIOU. +5%
¢B. 100 MI's mo 1 I'n BKIDIOY. +10 %

Tab6muma 4 — MeTponoruueckie XapaxTEpHCTHKH B PEXHME H3MCPEHHS HANPSIKEHHS MOCTOSHHOIO

TOKa

JlnanazoH W3MepeHHH HaTPMHKEHHS
OCTOSHHOT'O TOKa

IIpenesns! nonyckaeMolt OTHOCHTEBLHOH MOrPeHIHOCTH
H3MepeHHi HApAKEHHs TOCTOAHHOTO TOKa

or0mo 100B

1 %

2 OIIEPAIIVH ITIOBEPKH

2.1 [pu npoBeieHAY MOBEPKH JIOJIKHBI BBITOIHATECS ONEPAlMH, YKa3aHHbIC B tabnuue 5.




Tabnuua 5

Ne nyHkTa IIpoBeneHue onepauuy nNpu
HanMeHOBaHHe oTepalyK METONHKK | [EepBHYHOH | NIEPHOJUIECCKOH
ITOBEPKH TIOBEpKe NIOBEpKE
1 BHEmHUE OCMOTP 7.2 Ja Ja
2 OnpoGoBaHHe 7.3 Ja Ja
3 TloaTBep)kJieHHE COOTBETCTBHUA CHEIHAILHOTO 74
HpOrpaMMHOro o0ecrnedeHus ) A8 Aa
4 Onpenenenue SHaYCHHH 11apaMeTpoB:
JIEKTPHYECKOTO COMPOTHUBICHUSA, 3JICKTPUYECKOH 75 a 8
EMKOCTH,  HHOYKTHBHOCTM W  HAlpMKEHHA
IIOCTOSHHOTO TOKa [TOBEpOoUHO#H matel SP-1
5 OmnpeneneHve OTHOCHTENLHOH MHMOrPENIHOCTH
H3MepeHuH _SNEKTPUIECKOr0  CONPOTHBIICHMA, 16 1 12
EKTPHYECKOH  EMKOCTH, HHAYKTHBHOCTH H
HaNpsKeHHs MOCTOSTHHOTO TOKAa CHCTEMBI

2.2 IlocneoBaTENBHOCTE NMPOBEACHHA ONepalii nosepku obA3aTebHa.
2.3 Ilpx nony4eHHMM OTPHIATENBHOrO Ppe3yJbTaTa B IPOLECCE BHIMONHEHHA JHO00H u3
olepauHi MOBEPKH cHCTEMY OPaKyloT H e€ MOBEPKY MPEKpaInaror.

3 CPEIACTBA IIOBEPKHI

3.1 Ilpu npoBeaeHHH NIOBEPKH PEKOMEHJYETCS IPHMEHATE CPEJICTBA NOBEPKH, NPHBEAEHHEIE
B Tabnure 6.

3.2 IlpuMeHseMBIE Cpe/CTBA IIOBEPKH XOKHBI OBITH HCIIPaBHBI, CPEACTBA HU3MEpEHHI
TIOBEPEHBl ¥ MMETh ACHCTBYIOUIME AOKYMEHTHI O moBepke. HcnbiTareipHoe 000pyAoBaHHE JOILKHO
OBITE aTTECTOBAHO.

3.3 Jonyckaercs npUMEHEHHE AHAJOTHYHBIX CPEACTB IOBEPKH, 00€CHEUHBAIOMIMX
onpeneneHHe METPOJOTHYECKMX XAPAKTEPUCTHK NOBEPAEMEIX CPEJCTB H3MepeHHit ¢ Tpebyemoi
TOYHOCTBIO.

3.4 IToBepo4Has ruiata qO/DKHA OBITH BHECEHA B pabodee nomelieHHEe HE MEHEE YeM 3a 2 yaca
[0 HaJaJia NIOBEPKH.

Tabmna 6 — CpecTBa NOBEpKH

PekOMEHIYEMEIi THII CPE/ICTBA [TIOBEPKHU H €TO

Howme -
HaumeHnoBaHue cpeacTBa P PErHCTPalMOHHEIA HoMep B DeaepalbHOM
Ne IIYHKTa
TIOBEPKH WHGHOPMAIMOHHOM GOHAE HITH METPOJIOTHIECKHE
Metonuxn P

XapaKTCPHCTHKH

OCHOBHEIE CPEICTBA IOBEPKH

H3mepurens “MMHTaHCA Wsmepurens nmmuranca HMB118, per. Ne 50577-

1 7.4 12
2 BonsT™MeTp 7.4 MynstMeTp tudposoii 34401 A, per. Ne 54848-13
BcnomorarenbHble CpefICTBa MOBepKH (060pyHOBaHHE)
JuanasoH BOCIPOH3BEACHNA CONPOTHBICHHA OT
0,01 Om o 100 MOwMm, oTHOCHTENBHAA
0,
3 Mosepounas mnata SP-1 75 norpeurHocTs 0,5 %, iuana3son BOCIIPOH3BEACHHA

emkocTH oT 1 n® no 0,1 ®, oTHOCHTEIBHAA
norpenirocss 0,5 %, quana3on BOCIIPOH3BEACHH
HHAYKTHBHOCTH OT 1MKI'H 110 1 I'H, OTHOCHTENBHAS
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Homep PexoMeRIyeMsili THN CPEACTBA IOBEPKH H €r0
No HaumeHOBaHuUE cpeacTBa AyHKTA PETHCTPAHOHHELH HOMEP B DenepaibHOM
HOBEPKH Meromukn HHGOPMATHOHHOM (QOHAE WIIH METPOJIOTHIECKHE
XapaxTEPHCTHKH
norpemHocTs 0,5 %, nHana3zoH BOCIPOH3BEACHHS
HanpsOKeHHAs mocTosHHoro Toka oT O 1o 100 B,
OTHOCHTeEJIbHAA norpemHocTh 0,5 %
Tepmorurpomerp anekrpounsit CENTER-313 per.
4 Z,ff:;ﬁf;?f;m T1-7.5 | Ne22129-09
s MCTOUHHK THTAHHS 74 W cTOYHAK NHTaHHA OCTOSHHOTO TOKA NHHEHHBIN
OCTOSHHOTO TOKA . GPS-73030D, per. Ne 55898-13
Asrotpancdopmarop tana JIATP (monens JIATP-
6 TAHB;:?IPX},IF?)OPMMOP 7.2-17.4 | 10), auana3oH HanpsDkeHUH BTOPUYIHON 06MOTKH
ot O 70 300 B, mommocts 10 kB-A
Komneiotep
IMepconansarit koMmmsioTep (uHTEpdetic Ethernet;
ITepcosamsasrh ob6BeM onmepaTHRHOMN naMsaTH He MeHee 1 I'6; o6BveM
7 KOMIIEIOTEp 2975 JKecTKoro Aucka He Medee 10 I'6; muckoson mia
- TIK) grenns CD-ROM; onepanuoHHas cHcTeMa
(nance Windows) ¢ ycTaHOBIEHHBIM IPOrPaMMHBIM
obecnedeHAEM

4 TPEBOBAHMHS BE30OIIACHOCTH

4.1 Tlpu npoBeaeHnH TNOBepKH INOMKHBEL OBITh coOmoicHEl TpeboBaHHSA 0e30MacHOCTH B
cootsercTBau ¢ 'OCT 12.3.019-80.

42 Bo wusbexaHHe HeECYaCTHOrO cCiydad H IS NpedyNpeXIeHHS NOBpEXICHHS
noBepAeMO# cHCTeMBI Heo0XoauMO 00€CTIeYrTh BRITIONHEHUE CEAYIONIHX TpeOoBaHUH:

- mojcoequHEHHe 000OpyaOBaHUA K CETH JO/DKHO IPOM3BOMHUTHCH C MOMONIBIO Kabems wim
ajlanTepa H ceTeBbIx kabenel, mpeqHazHa9eHHbBIX I8 JAHHOTO 000pyNOBaHHS;

- 3a3eMJICHHE JOJDKHO HNPOH3BOAHTBCA NOCPEACTBOM 3a3¢MIIIONIETO POBOAA UM CETEBOrO
ajanTepa, NpeIHa3Ha9eHHOr0 JUIA JAHHOTO 000pYyOBAHMS,

- TPHCOCAMHCHHA MOBEpAeMOH cHcTeMbl H 000pyAOBaHMA ClIEAYeT BBIOJIHATL IpH
OTKITIOYEHHEIX BXOJaX M BHIX0JaX (OTCYTCTBHH HaNpsOKeHHS Ha pa3beMax);

- 3anpemniaeTcs paboTaTh ¢ 060PyJOBaHHEM IIPH CHATHIX KPHIMIKAX HIH [aHEJAX;

- 3anpemaerca paboTaTk ¢ MOBepAeMOR CHCTEMOH B YCIOBHAX TEMIIEPATYPHl H BIAXHOCTH,
BBIXOJSIINX 3a JOIMYCTHMBIC 3HAYCHHA, 8 TAKXKe ITPH HAIHYHH B BO3AYXE B3PEIBOONACHEIX BEIIECTB;

- 3anpeniaeTcs paboTaTh ¢ IOBEpAEMOl cCHCeTeMOMN B ciTydae ofHapyKeHHs ee NOBpeKACHHS,

S YCJIOBHA ITIOBEPKH
5.1 Ilpu nposeeHAM NOBEPKH TOIKHBI COOMIONATHCS CNEAYIOUIHE YCIIOBHS;
TeMnepaTypa OKpYXarOmEero BO3AYXa, °C .......ceviiieeiiiienrnennnresssenennnnns OT +18 10 +30;

OTHOCHTEIBHAA BAAKHOCTD BOBIYXA, 20 «.vvviiriiiiieiieticiieeieeieeeinieinerenenes ot 30 1o 80;

5.2 Ina KOHTPOJIA TEMIEPATYPEl OKPYKaloIleH Cpellbl H OTHOCHTENBbHOH BI@XKHOCTH BO3yXa
HCIONB30BaTh TepMorurpometp anekTporHbli KCENTER» monens 313.




6 TIOAI'OTOBKA K IIOBEPKE

6.1 Ilpm moAroToBKe K IOBEPKE CHCTEMa AMDKHA OBITh TeXHHYECKH HcnpasHa. Ha He#t
JOJDKHB! GBITh BRITIOHEHEI BCE IPEAYCMOTPERHBIE PETJIAMEHTHBIC paboTHL.

6.2 Pa6ouee MecTo, NPH BEINOJHECHHH IOBEPKH HEMOCPEACTBEHHO HA MECTE TEeXHHYECKOro
obciyuBaHuA, JOMKHO 00ecneunBaTh BO3MOXHOCTh Pa3sMEIICHHA HEOOXOMMMEIX CPENCTB TIOBEPKH,
yno6cTBo B 6e30nacHOCTE paboTHI ¢ HUMH.

6.3 Ilpu noaroToBKe K NoBepKe AOJDKHB! OBITH MPOBEACHE! TEXHUYECKHE H OpraHH3allHOHHbIE
MEPONPHATHSA 110 00ecedeHnI0 6e30MacHOCTH MPOBOJUMEIX pabOT B COOTBETCTBHH C JEHCTBYIOIIHMH
nonoxeHusmu 'OCT 12.2.007.0-75 n I'OCT 12.2.007.3-75.

6.4 Tlepen mpoBejieAMeM TOBEPKH HEOOXOMHMMO BEHINOIHHTE CIEAYIOIHE IOAIOTOBUTEILHbIC
paboTsl:

— HW3YYATH SKCITyaTallHOHHBIC JTOKYMEHTEI Ha NIOBEPAEMYIO CHCTEMY, a4 TAXK€ PYKOBOJCTBA
IO AKCILTyaTalliH Ha [PAMEHAEMEBIE CPEACTBA NTOBEPKH;

— BBIIEPXKATh CHCTEMY B YCIIOBHAX OKPYXKAOMICH Cpexbl, yKa3aHHHIX B I 5.1, He MeHee 4 4,
€CJTH OHA HAaXOH/Iach B KIIMMaTHYECKHX YCIOBHAX, OTJMYAIOIIMXCA OT YKa3aHHEIX B IL 5.1;

— MOArOTOBHTE K paloTe CpeACTBa MOBEPKH H BBLAEPXATh BO BKIIOYCHHOM COCTOAHHH B
COOTBETCTBHM C YKa3aHHAMH PYKOBOZCTB IO SKCILTyaTallHH.

6.5 Tlepen HavamOM IIOBEPKH H3MEPHTH H 3aHECTH B TNPOTOKOJ IIOBEPKHM 3HAYEHHS
IapaMeTpoB YCJIOBH OKpyXatomeil cpesibl (TeMNepaTypa # OTHOCHTENbHAA BIKHOCTh BO3YXa).

7 TIIPOBEJEHHE IIOBEPKH

7.1 Baemmnnit ocMOTp

INpu npoBeAeHAN BHEOIHETO GCMOTPA JODKHO OBITE YCTAHOBJICHO COOTBETCTBHE IIOBEPACMON
CHCTEMBI CNEAYIONMM TpeOOBaHHAM:

—  KOMILTEKTHOCTB JOJ/DKHA COOTBETCTBOBAThH NAHHBIM IIPEJICTABAEHHBIM B (hopmy uipe;

—  BCe OpraHsl YIpaBJIeHHA ¥ KOMMYTAIHH JODKHE JelCTBOBaTh IJIABHO M obecnevnBaTh
HaJIeXHOCTh (HKCAlMI BO BCEX NO3HIIAMX;

—  He JODKHO OBITh MEXaHWYECKHX IOBPEKACHHH KOpMyca, JHLEBOH IaHENH, AHCIUIEH,
OpraHoB  ympasjieHHs. HezakpemyieHdble HJIH  OTCOCIHHEHHBIC 4YacTH CHCTEMBI  JIOJDKHEI
OTCYTCTBOBaTh. BHYTpH Kopmyca He NOJDKHO OBITE IIOCTOPOHHHX NpeaMeToB. Bce Hammueu Ha
MIAHENIX JOJKHBI OBITh YETKMMH H ACHBIMH;

—  BCE pa3beMbl, KIIEMMBl H H3MEPHTEIBHEIE [TPOBOJIA HE JO/DKHBEI MMETh IIOBPEXKICHHH H
JOJDKHBI OBITH THCTBIMH.

Pesaynbrar BHEIIHEr0O OCMOTPAa CYHTAIOT IIOJNIOMKHTEIBHBIM, €CIM  BHIOJHSAIOTCA BCE
BhilIeyKa3aHHEIE TpeOOBAaHHS.

7.2 Onpoboranue

OmnpoGoBaHue IPOBCAUTD B CIELYIONIEH MOCTeNOBATECIBHOCTH:

1) BKIOUHTh CHCTEMY B COOTBETCTBHH C 3KCINYAaTallHOHHOH JOKyMEHTalHEH.

2) Jloxaarscst 3aBepICHHA 3arpy3KH onepanHoRHoH cucteMsl MS Windows XP.

3) Beectu maposb «SPEA», s BXxoAa B CHCTEMY.

4) Ha paGouem crone KoMmbIoTepa nepeliTe B MeHio Start — All programs — Leonardo YA

«Homep Bepcun CIIO» — Spea Test SW — Leonardo TPGM Execution. 3amyctaTts nporpammy. Ipu
sanpoce mnaposis npu Bxofe B CIIO (pucynHox 1), HeoOxoamMo BHOpaTh HMA oneparopa
«Administrator» H BBecTH napois «SPEA».



Leanardo Login

Pucynok 1 — OxHo Bxoza B CITO

5) Haxars kmomky «Login», nocne storo mosisutcs okHO «Tester Controller» (cormacho
PHUCYHKY 2) ¥ aBTOMaTHYECKH 3aIlyCTUTCS IPOLECC HHUIMAIM3AIWK ¥ CaMOIHArHOCTHKH CHCTEMBEI
(Bpemst mpoBepkH =~ 1 wmuHyra). [Ips mnpaBunbHOM (QYHKIMOHHPOBAHWH CHCTEMBI DEXHMBI,
oToOpakaeMble Ha JUCILIEE, J0JDKHBI COOTBETCTBOBATE TPEOOBAHHSIM PYKOBOZICTBA 110 SKCILTyaTallHH.

aging Test Project: ¢ - wetrology - Meirology SPEA JONX

'.gurulun theck resulty Colioiiiaiiiiia
8P Data Files ...

5 Conver

asur 1 et
i arning] (4006) Automation warning

Pucynok 2 — Okno Tester Controller mocie 3aBepiieHHs Npolecca HHHIHATH3AIHH

Pe3ynbTaThl CUMTAOTCS ITOJOKUTETBHEIMHI, €CITH OTOOpaXKaeMble Ha JTUCIIJIEE PEXXUMBI paboTEL,
COOTBETCTBYIOT TpeOOBaHUAM PYKOBOJACTBA 10 SKCIUIyaTalHH.

7.3 TloxTBepKIeHkE COOTBETCTBHS CTIEMATFHOrO MPOrPaMMHOr0 00eCTeUeHHUS

Ha nepcoHanbHOM KOMITBIOTEPE CHCTEMBI B OTKpBITOM okHe mporpammbl «Tester Controller»
OTKpHITh OKHO «About» (mexio Help — About). 3adukcupoBare HOMEp BEPCHH YCTaHOBIEHHOIO
CIIO, on aomkeH OBITh HE HHKE YKA3aHHOTO B OIIMCAHHH THIIA.

Ha pucynke 3 npusenés Bum oxkHa «About». HoMep BepcHH NporpaMMHOro oOecredYeHHs
sanucad cieayrommym obpasom: Runpack «Homep Bepcun CIIO».



PeByIIbTaTBI CYMTAKOTCA TMOJOXUTEIbHBIMH, €CJIM HOMEp BEPCHH H HaWMEHOBaHHC CI1O
COOTBETCTBYIOT JaHHBIM IPEICTABICHHLIM B ONTHCAHKUH THIIA.

7.4 Onpenenenue 3Ha4YeHWI MAPaMETPOB: 3IEKTPHYCCKOTO CONPOTHBIEHHS, SJIEKTPUYECKOH
€MKOCTH, MHIYKTABHOCTH M HANPSDKEHHs TOCTOSHHOTO TOKA MOBEPOYHOH TiaThl SP-1

7.4.1 BeraButs B CD-ROM nepconansHoro Kommeiotepa cucremsl auck «SPEA Metrology
Tolls». Orkpeits daiin Microsoft Office Excel «IIpoTokon nosepku.xlsmy.

7.4.2 Pasmectuth Ha pabouem wmecte [loBepounyro mnary SP-1. BximoYuTe H3MEpHTENDb
ummuTanca HMS8118 (manee mo TeKcTy — M3MEPUTENs HMMHTAHCA) M IOIKIIOYHTH 4-TIPOBOHBIE
uamepuTenbHple KaGend. [lepen HavaloM H3MepeHMH HeoOXOIMMO OTKalMOpOBAaTE H3MEPHTENb.
Kanu6poska wu3MepuTess JO/DKHA ITPOM3BOMMTHCS COIVIACHO METOMIMKE, ,[IPEIYyCMOTPEHHOH €ro
PYKOBOJICTBOM MO IKCILTyaTallHH.

Kambposka xojioctoro xozxa (Open-kanuOpoBKa) MPOBOAKTCS B CIEUHATEHO OTBEACHHOM Ha
nnare cermente «RLC adjust»\ «Open» (pucyHOK 4, a).

KanubGposka kopoTkoro 3amblkaHus (Short-kanmubpoBka) NPOBOAWTCS B CHEHHANIBHO
otBeneHHoM Ha miate cermente «RLC adjust»\ «Short» (pucyHox 4, 6).

T

a) 6)
Pucynoxk 4 — Kanu6poska usmepurens napamerpos LCR: a) Open-kanubpoBka;
6) Short-kannbpoBka.

7.43 Jlna onpeaeNeHHs 3HAYEHHWH  JJIEKTPUYECKOr0  CONMPOTHBICHHA  PE3HCTOPOB,
YCTaHOBJICHHBIX Ha IJIaTe, He00X0MuMO:

—  Ha MIaTe B CHEelMaJIbHO OTBEIEHHOM cerMeHTe «Resistors» MoIKIIOYHTh 4-IIPOBOAHBIC
usmepuTenbHbele Kabemun k HomuHany 10 MOwm (cooTBercTByromas MapKHpOBKa Ha
mare «0,01»). TokoBble NIYNBI JOJDKHBI MOJK/IHYAThCA K BHEOIHMM BBIBOJAM OT
M3MEpSIEMOT0 HOMMHAJA, @ M3MEPHUTENBLHEIE IIYNbl K BHYTPEHHHM, KaK yKa3aHHO Ha
pucynke 5. Cobmonare NOJIAPHOCTE HIYIIOR;



— YCTZHOBHTh Ha H3MEpPHTENE HMMHUTAHCA PEXKUM H3MEPEHHUS  3JIEKTPHYECKOro
CONPOTHBIICHHUS,

—  BBICT@BHTb 4acToTy TecToBoro curaana 20 I'u u ypoBeHs Hanpsixenus 2 B,

—  BHINONHHTH H3MepeHHe HoMuHana 10 MOwM,

- s3anmcarhk B J0KyMeHT «IIpotokon moBepku.xlsm» B cronben «llokazaHnuss ©3MEPEHHS»
MOJyYEHHbIE JIaHHbIE, C TOYHOCTRIO JI0 4 3HAKa (DUCYHOK 6);

b £

Pucynok 5 — Ipumep NOAKITIOYEHHs] TOKOBBIX H H3MEPHTENBHEIX IIYTTOB
K H3MepseMomy 3HadeHHIo 10 MOM

= >
3 o 3
e MokasaHuA § %
d % Mokasanus  |uamepenua CU| & E Q PesynbTat
§ § uamepeun (As))| SPEA40XX | & § 5| nosepkn
5° (A) o8
© 6
10MOm 0.010061
100mOM

Pucynok 6 — [Tpumep 3alHCH pe3ylibTata H3MEPEeHHs! JIEKTPUYECKOTo CONPOTUBIEHHS 3HayeHueM 10
MOwMm B daitn «IIpoTtokon moBepku.xlsm»

—  BEHINOJHHTE aHAJTOTHYHBIM 00pa3oM omnepaludd H3MEpeHHs BCEX OCTAJIBbHBIX 3HAYEHUH
3JIEKTPHYECKOTO COTMPOTHBIICHHS, TpEACTaBleHHBIX B Tabmune 7. 3adMKCHpOBATH
noKa3aHus u3MepeHus B Tabnuie daiina «Iporokon moBepku.xlsmy.

Tabnmuua 7
HoMuHAaTEHOE 3HAYCHHE CooTBeTCTBYIOLIAsE MAPKUPOBKA Ha [Tokazanus u3mepenus (Asj)
njare
10 MOM 0,01
100 MOm 0,1
1 Om 1
4,7 Om 4,7
10 Om 10
1 KOm 1K
10 KOm 10K
100 KOm 100 K
1 MOwMm 1M
10 MOM 10 M
50 MOm 50 M
100 MOwM 100 M
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7.4.4 JTns onpeseNeHus 3HAYEHUH HHAYKTHBHOCTH, YCTAHOBJIEHHBIX Ha IUIATE, HEOOXOAMMO:

—  Ha iaTe B CHEHAIBHO OTBEJEHHOM cerMenTe «Inductorsy moaKmOYUTE 4-TIPOBOAHbIE
u3MepuTeNbHbIe Kabemu Kk HomuHaTy 1 MK['H (cooTBEeTCTBYIOMas MapKHPOBKa Ha IIaTe
«1lu»). ToKOBBIE HIYMBI JODKHBI MOJK/IHOYATECS K BHELIIHMM BBIBOIAM OT H3MEPAEMOTO
HOMHHAJTA, a H3MEPHTEJIbHBIE MIYBl K BHYTPEHHHM, KaK YKa3aHHO Ha PUCYHKE 7.
Cob6umro1aTh MONISPHOCTS IIIYTIOB;

—  YCTAaHOBHTH Ha M3MEpPHUTENIC HMMHTAHCA PEXHMM H3MEPEHHS UHIYKTHBHOCTH, JaCTOTY H
YPOBEHb HAINPsKEHHs TECTOBOTO CHTHAJIA COrIACHO Tabmue 8,

—  BBINOJNHHTL M3MepeHHMe HoMuHana 1 Mk['H W 3ammcate B JOKyMeHT «IIpoTokon
noeepku.xlsm» B cronben «[loxasanus wu3MepeHHs» IIOKa3aHHs W3MEPEHHA C
TOYHOCTBIO JI0 4 3HaKa (PUCYHOK 8);

h e

Pucynok 7 — [IpuMep MOAKIIIOYEHHS TOKOBBIX H H3MEPHUTEIBHBIX LIYIIOB
K H3MepsieMoMy 3HaueHHto 1 MKI'H
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% é namepenun (Asj)| SPEA40XX | & § 5 | nosepxn
g ® (A)) L2e

E = =

| -

1MKIH 9.03E-07
4 TmklH

Pucynok 8 — [Ipumep 3amucu pe3ynbTaTa H3MEPeHHs HHIyKTHBHOCTH 3HaueHueM | MKI'H B (aiin
«[TpoToxon moBepku.xIsm»

— BBIIONHUTH AHAIOTHYHEIM 00pPa3’oM OMepalMy H3MEPEHHsS BCEX OCTAbHBIX 3HAYEHHH
WHYKTHBHOCTEH, NpeACTaBleHHbIX B Tabmuue 8. 3adukcHpoBaTh TOKa3aHHs
n3mepenus B tabnmne daitna «[Iporokon noepku.xlsmy.

Tabauua 8
Homunansroe CootBetcTByOMmAT Pexxum u3MepeHus [Mokazanus
3Ha4YEeHHE MapKUpOBKa Ha IJIaTe qacToTa, ['1 / usmepeHus (A3j)
HanpspkeHue, B
1 mx['n lu 1K /2
4,7 MxI'n 4,7u 1K/2
10 mxI'n 10u 10K /2
47 Mxl'n 47 u 10K /2
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HomuHansHOE CooTBeTCTBYIOIIAsA PexxuM n3mMepeHus [Tokazanus
3HaYEHHE MapKHpOBKa Ha I1aTe qactoTa, [’/ u3Mepenus (A3j)
Hanpspkenue, B

100 mxI'n 100 u 10K /2
470 MxI'n 470 u 10K /2
1 MI'H I m 10K /2
4,7 mlu 4,7 m 1K/2
10 MI'n 10 m 10K /2
33mlH 33m 10K /2
68 MI'H 68 m 10K /2
100 MI'n 100 m 10K /2
330 mI'n 330 m 1K /2
500 mI'n 500 m 1K/2
1TH 1 1K /2

7.4.5 Jlna onpeneneHus 3HAYCHUH €MKOCTEH KOHIEHCATOPOB, YCTAHOBJICHHBIX Ha ILIATe,
HE00X0IMMO:

— Ha mate B ClHequaTbHO OTBejieHHOM cermenTe «Capacitors» HOOKMOUHTE 4-
IPOBOJHEIE W3MepUTEIbHEIE Kalenu Kk HomuHamy | nd  (CoOTBETCTBYHOMIAS
MapkupoBKa Ha miare «lp»). ToxoBele mynsl JOKHBEI MOAKTIOYATHCH KO BHEIIHHM
BBIBOZIAM OT H3MEPSEMOr0 HOMHHAJA, & M3MEPHTENIbHBIC UIYNbl K BHYTPEHHHM, KaK
ykazaHHo Ha pucyHke 9. Cobnmronare nojspHOCTE IYIIOB;

— YCTaHOBHTh Ha H3MepHTele HMMHTAaHCa PEXHM H3MEPEHHsS EMKOCTH, 4YacToTy H
yPOBEHB TECTOBOrO CHUTHAJa corjaacHo tabmuie 9.

— BBINOJHHTH H3MepeHne HomuHama | n® u 3amucath B AOKymMeHT «lIportokon
nosepku.xlsm» B cronben «llokasanus H3MEPEHHs» [IOKa3aHUS U3MEPEHHA C

TOYHOCTHIO JI0 4 3HaKa (prucyHoK 10);

Pucyrok 9 — [TpuMep NOAKIIOUEHHS TOKOBBIX H M3MEPHTEIIBHBIX LIYIIOB
K U3MepseMoMy 3HaueHHo | nd
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Mokasauua
MokasaHuA uamepenua CH
namepenua (Asj)| SPEA 40XX

(A)

PesynbTat
NoBEPKH

HommHansHoe
aHaYyeHwme
PacuyeTHasn
OTHOCUTErnbHaRA
norpeLuHocTb ¥j, %

1nd 1.04E-12
47n

Pucynok 10 — IlpumMep 3anucu pe3yabTaTa H3MEPEHHS EMKOCTH KOH/IEHCATOPa 3HAYCHHEM
1 n® B daitn «[Iporokon mosepku.xlsm»

— BBIMOMHUTH AHAJIOTHYHBIM 00Pa30M OMepalvH W3MEPEHHsS BCEX OCTAIbHBIX 3HAYECHHH
eMKOcTel, mpencTaBneHHslx B Tabnuue 9. 3aduKcHpoBaTh MOKa3aHHs H3MEPCHHS B
tabuie daitna «[Iporokon moBepku.xIsmy».

Tabmuna 9
HomunansHoe CootBercTRyIOmas Pexxum uzMepeHus [Toxazanus
3HAYCHHE MapKHpOBKa Ha ILIaTe gacToTa, ['11/ n3MepeHus (A3j)
Hanpsbkenue, B

1 n® Ip 10K /2

4.7 n® 47p 10K /2

10 n® 10p 10K /2

47 n® 47 p 10K /2

100 m 100 p 10K /2

1 HO In 10K /2

100 ad 100 n 100/2

10 mx® 10 u 100/2

100 Mmx® 100 u 100/2

1 Mm® 1000 u 100/2

6,8 M@ 6800 u 100/2

33 MO 33000 u 100/2

100 m® 100000 u 100/2

7.4.6 Jlns BBHINOJHEHHS HW3MEpeHHs 3HAYEHWH  HAIPOKEHHA IOCTOSHHOIO — TOKa
BOCIPOM3BOIMMEIX Imatoit SP-1, HeoOxomumo:
— MCHONB3ys MCTOYHHK MHTAHUSA MOCTOSHHOTO TOKA MOAK/IIOYHTH [Ba COCTHHHUTENBHBIX
npoBoja, cobmonas MONApHOCTh, K muarte SP-1. Mecto moakoYeHHs Ha ruiaTe
o6o3naueno «30V» (pucynok 11);

Pucynok 11 — IMoakmodeHne HCTOYHAKA MUTaHKs K 11ate SP-1
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— BBLICTABHTH 3HAYCHHWE BBIXOJHOIO HANPSHKEHHS HAa MCTOYHHMKE IIHTAHWS, PaBHBIM
3043 B;

— wWcrone3ys MynsTMmerp wabposod 34401A (mamee mo TEKCTY - MYJIBTHMETD),
NOAK/IOYATE H3MEPHTE/IbHBIE KaOelu K TeCTOBBIM BBIBOJAM, IPOM3BECTH H3MEPEHHE
BBIXOJIHOTO HANpPSKEHHs IUIAThl Ul Juana3oHoB oT 1 mo 5 B, ucnoss3ys B KadecTse
«HyJIs» OTIOPHBIH BBIBOI, YKa3aHHBIH Ha pucyHke 12. Jlng nuana3’oHOB HAMpPsOKEHHH OT

10 10 100 B ucnons3ys B Ka4ecTBE «HYJIS» ONOPHBIA BBIBOJ, YKa3aHHEIH HA PHCYHKE
13;

Pucyrok 12 — Ipumep moaxI09eHHs H3MEPUTENIBHAIX TPOBOIOB IIPH H3MEPEHHH BBIXO/HOTO
HaNpsHKeHHUs B AHanasone 1-5 B

Pucynok 13 — IIpuMep MOKITIOYEHHS H3MEPUTENIBHAIX IIPOBOIOB IIPH H3MEPEHHH BBIXOIHOTO
HanpsokeHus B nuanasone 10-100 B

— 3anmcarh B JokyMeHT «[IpoTokon moBepku.xlsm» B cronben «llokasanust H3MEpEHHS»
HAINpOTUB COOTBETCTBYIOLIEIO 3HA4YCHUS HaAPsKEHHS TTOCTOSHHOIO TOKa IIOKa3aHHusd
MyJBTHMETpa (PHCYHOK 14).
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Mokazanua
MokasaHusn uameperusa CU Pesynbyar
namepennsa (Aaj)| SPEA 40XX NoBEPKH

(A)

HomMuHaneHoe
3HaveHme
PacuyeTHasn
OTHOCKTENBLHARA
norpewHocTs Xj, %

—
m

0.9987

2B

Pucynok 14 — [TpuMep 3anucH pe3ysibTaTa U3MEPEHHS HANPSKEHHS ITOCTOSHHOTO TOKa
sgaueHneM 1 B B daiin «IIpotokon nosepku.xIsm»

— BBINOJIHUTE AHATOTHYHEIM 00pa30M H3MEPEHHs BCEX 3HAYEHHMH BEIXOIHBIX HAIPSIKEHHS
TIOCTOSSHHOTO TOKa 11atsl SP-1.
[Tpumedanue:

1) B noxkymedt «IIpoTOKON TOBepKH.XISm» 3HAYEHHs M3MEPEHHA HEOOXOIUMO
3aMACHIBATH B YHCJIOBOM MIIH 3KCIOHEHIMAILHOM (hopmare. Hanpumep, pu H3MEpEeHHH €MKOCTH 47
n® noxazanus LCR-meTpa coctaBmsaioT 46,673 nd®, Torna B COOTBETCTBYIOIIYIO si9eHKy JHOKYMEHTa
HeoOX0IMMO 3amuchiBaTh 3Hauenue 4,6673E-11. He pomyckaercs 3amuch B Buae 46,673m wim
46,673p.

2)  Jna emxocteit HomuHanoM 1 M®, 6,8 M@, 33 M® u 100 MO, npeaycMOTpeH pe3nCTOp
paspaaku 100 Om. B wH3Ha4anbHOM COCTOSHHM TyMOJNEPEl B H3MEPHTEIBHOH IENH 3THX
KOHIEHCATOPOB HaXOAATCA B 3aMKHYTOM cocTossHHE (monoxenue «Dischy). Ilepen BeinmonHeHveM
u3MepeHuit nepesectu TyMmOGiep B monoxeHHe «Measy, MPOM3BECTH M3MEPEHHE €MKOCTH H 3aTeM
BEPHYTH B M3Ha4aIbHOE cocTosHue «Dischy.

7.5 OnpenerneHre OTHOCHTENBHOM MOTPENIHOCTH H3MEPEHHH 3JIEKTPHYECKOTO CONMPOTHBIICHHS,
€MKOCTH, HHIYKTHBHOCTH W HaNPHKEHHs CHCTEMEI

7.5.1 Ha cucteme, B CITO «Leonardo TPGM Execution» OTKpBEITE TOTOBBIH TECTOBBIH MMPOEKT
«Metrology SPEA 40XX» (merto Open — Main Disk (C:) — Metrology— Metrology SPEA 40XX
— Open) pucyHok 15.

S R

Pucynok 15 — Otkpeitre npoekta «Metrology SPEA 40XX»
B CITO « Leonardo TPGM Execution »
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7.5.2 Pasmectuts miary SP-1 B TecroByto 30HY. [lo3MIMOHMpOBaHHE IIIATHl JOJDKHO
OCYIIECTBIATECA B COOTBETCTBHH C PYKOBOJCTBOM [0 3KCIUIyaTallHd IIOBEPSIEMOTO CpeJCTBa
u3mepenus. [lepes MO3HIMOHAPOBAHMEM IUIATHI B CHCTEME HEOOXOAMMO OTKPYTHTE BCE 5 KPETIEKHBIX
CTOEK IUIATEI.

7.5.3 B okne «Tester Controller» HaxkaTp KHOMKY «Start», TeM caMbBIM 3allyCTHB IIPOIIECC
ABTOMATHYECKOrO0 H3MEpPEeHHs M TreHepanyu ¢aiia ¢ pe3ynpTaTaMM HM3MEPEHMH IapaMeTpoB
3J€KTPHYECKOTO COMPOTHBIEHHS, EMKOCTH H HHIYKTHBHOCTH KOMIIOHEHTOB, @ Tak >K€ BBIXOJHOrO
HanpsKEHHs! IOCTOSHHOTO ToKa miatel SP-1 (pucyHok 16).

Pucyrok 16 — [Tporiecc aBTOMaTHYECKOTr0 H3MEPEHHS 3NEKTPHYECKHX [1apaMeTPOB CHCTEMOH
SPEA 40XX

7.5.4 Tlocnme 3aBepIIeHHs Ipolecca H3MepeHHs CHCTeMOoH, OTKpeITh (ain «lIpoTokon
noBepku.xlsmy». Haxars kHonky «MmopT» U B NOSBUBIIEMCS OKHE BRIOpath (aiii ¢ pesyiprataMu
n3mepenuii cucremsl (Main Disk (C:) — Metrology Measure Result — MMres.txt — OTKpBITH)
pucysok 17. ITocsie storo B daiine aBromarrdecky 3anomuntes cronden «llokazanns namepenus CH
SPEA 40XX».

Vier SR Wk Taars

] Microsott Bsiel

[ MnReste  AD03ITI2  Teccrosud ackyent Lk

K r VoSpansos

Pl gaitna MM Res ot A4

Pucynok 17 — BeiGop daiina MMRes.txt ¢ pe3ynpTaTaMu H3MEPEHHS IJTEKTPAICCKHX
rapaMeTpoB CHCTEMOH

7.5.5 HaxaTe KHONKY «AHalIM3 AaHHBIX». [lporpaMma IpoHM3BENET pacyeT OTHOCHTEIBHON
TIOrPENIHOCTH U3MEpEHHmid, 3anonHuT croibel «PacueTHas OTHOCHTENbHAs MOTPEMHOCTE )j, Yo» C
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MOJIYYEHHBIMH 3HAYEHUSIMH (pacdeT OTHOCHUTENBHOM MOrPENIHOCTH H3MEPEHHH BEETCS COTJIAaCHO
NyHKTY 8 HacTosimied MeToaMKH), HanmpoTuR kawaoro w3 3HadeHHH mosBHTcs HH(opmaiua «Pass»
umn  «Fail» (pucyHox 18) B 3aBHCMMOCTH OT TOr0 IONAJAeT HIM HET pe3yabTaT pacyera
OTHOCHTEIIbHOH TIOTPEIIHOCTH B NPEABABISIEMBIE MNpPEAEHBl JOIMyCKAaEMOH  OTHOCHTEIEHOH
MOTPEIIHOCTH HM3MEPEeHHH JJIeKTpuduecKux mnapameTpoB (ctonben «JlonmycTumas OTHOCHTEIbHASA
MOTPENIHOCTB, Y0»).

x =
S x B
T2 MokasaxnA | © z 2
= MokasaHua wamepenna | £ @ 3| Pesymorar
I & |namepenun (A3j)|CV SPEA4DXX| & 5 5| noseprn
= I s LI = T}
g ™ (A} o xa
T c o
| =
10 Om 10.0009 9.98875 0.12
TKOM 899.755 988.1250 0.16

PucyHok 18 — Pe3ynbrar BEINOTHEHUS aHAIM3a METPOJIOTHYECKHX XapaKTEPHCTHK CHCTEMBI

7.5.6 Pe3ynnpTaThl MOBEPKH CUYHMTAIOTCS IOJIOKHUTEIBHBIMH, €CIM 3HAYEHHS OTHOCHTENIEHOH
IOTPEIIHOCTH H3MEPEHHMIT He MPEBHIIAIOT NMPEEIIOB, IPEACTABICHHEIX B 1I. 1.4

8 OBPABOTKA PE3YJIbTATOB U3MEPEHUI

ABTOMaTHYECKHH pacyeT OTHOCHTE/FHOH MOTpelmHOCTH H3MepeHuit B dakine «lIpoTokon
TIOBEPKH.XISm», BBIOJIHAETCS B CIIEAYIOIIEH TOCIIE0BATEILHOCTH:
1) 3HaueHHe abCOMIOTHOM IMOrPeIIHOCTH W3MEpPEeHHH B j-TOH TOUKE OMpEAENSETCs II0
dopmyie:
AAj =1Aj - A3jl (1)

rae Aj - 3HayeHHe (GU3MYECKON BeNWYMHBI, HU3MEPEHHOH CHCTEMOH B COOTBETCTBHH C
nokymentom «[Iporokon mosepku.xlsmy», cronben «Ilokaszanus uamepenus CH SPEA 40XX (Aj)»
s . 7.6.4;

Asj - 3Hadenwe (U3MUECKOH BEMWYHHBI B COOTBETCTBHH ¢ JOKyMeHTOM «[IpoTokon
nosepku.xlsmy», cronden «IlTokasanus uzmepenus (A3j)» ms . 7.4.3,7.4.4,7.4.5u 7.4.6;
2) 3HaueHHe OTHOCHTEIBHOH MOTPELIHOCTH M3MEpeHUH B j-TOH TOUKE ONpEeAeNseTcs I0
bopmye:
%= AAj/A2j*100 % (2)

9 O®OPMJIEHHUE PE3YJIbTATOB IIOBEPKH

9.1 Ilo 3aBepiieHHH ONeparyii MOBEPKH 0HOPMIIETCS POTOKOJ IOBEPKH B NMPOM3BOIBHOM
dhopMe ¢ yKazaHHeM CIIeAYIONINX CBEEHHH:

— I10JIHOE HAMMEHOBaHHE aKKPEAUTOBAHHOMN Ha I1PaBO IMOBEPKH OpraHH3alliH,

— HOMEp M JaTa IPOTOKOJa IOBEPKH;

— HauMeHoBaHue ¥ 0003HauYeHHe MOBEPEHHOT0 CPECTBA U3MEPEHHUH;

— 3aBOJACKOH (cepuitHBIil) HOMED;

— 0003HavYeHHe TOKYMEHTa, 10 KOTOPOMY BBINOJIHEHA ITOBEPKA;

— Ha¥MMEHOBaHHs, 0003HaYeHHs W 3aBOJCKHEe (CepHiiHBIC) HOMEpa HCIOJIb30BAHHEIX TPH
[IOBEPKE CPEACTB MOBEPKH (CO CBEASHHAMH O ITIOBEPKE INOCIECIHHX );

— TeMmIeparypa H BIQXHOCTb B IOMEILIEHHH;

— (bamuKs M1, TPOBOJAHMBILETO IIOBEPKY;

— pe3yIbTaThl KaX/I0H U3 OIepaluii HOBEPKH COIJIACHO Tabie 2.

Jonyckaercss He ohOpPMIIATH IMPOTOKOJ IOBEPKH OTHEIBHBIM JIOKYMEHTOM, a pe3yIbTaThl
oIepaluii MOBEPKH YKa3bIiBaTh Ha 0OOPOTHOM CTOPOHE CBHIETENLCTBA O ITOBEPKE.
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9.2 [lpx NONOXHTENEHOM PpE3YJIbTATE€ IOBEPKH BBIAACTCS CBHJCTENBCTBO O IOBEPKE H
HAHOCHTCH 3HAK MIOBEPKH B COOTBETCTBHH C JCHCTBYIOIIEH HOPMAaTHBHOM JOKyMEHTALHEH.

9.3 TIpu OTpHIATEIEHOM PE3YNIbTATE, BBISBICHHBIX NPH BHINONHEHHH THO00H W3 Omnepaunui
TIOBEPKH cOriacHo Tabuue 5, BbIJIaeTcs H3BEIEHHE O HEIPHIOHOCTH B COOTBETCTBHH JICHCTBYIOMICH
HOPMaTHBHOH JOKYMEHTALHEH.

HauansHuk otaena ucnsrranuii 000 «L[PM» M % [magkux
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