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BBE/IEHHUE

HacTosimas MeTolMKa yCTaHaBIHBA€T METOABl M CPEICTBA NEPBHYHOM H INEPHOIMYECKOH
MOBEPOK CHCTEM 3JIEKTPHYECKOro KOHTPOJIA ¢ setaromMu npodbrukamu SPEA 4000, SPEA 400082,
u3rortasiauBaeMsix Gupmoii «SPEA S.p.A.», Utanus.

CHcTeMBI 3JEKTPHYECKOro KOHTpouis ¢ jerarommu npobuukamu SPEA 4000, SPEA 400082
(namee MmO TEKCTY — CHCTeMbI) TMpeaHA3HA4YeHbl /IS KOMIUIEKCHOTO aBTOMAaTH3HPOBAHHOTO
BHYTPHCXEMHOTO H (QYHKIMOHAIBHOTO KOHTPOJIA MEYaTHBIX AT IyTeM H3MEpEeHHH 3JIeKTPHYECKOro
CONPOTHBJICHHS, 3NIEKTPHYECKOH €MKOCTH, HHIYKTHBHOCTH, HAIPAKCHHA MOCTOSHHOTO TOKA, a TaKXke
s 0TOOpaXKeHHs W COXpaHeHHs B 3JIEKTPOHHOM BHJE WM Ha OyMakKHOM HOCHTENE pe3yIbTaToB
U3MEPEHHH.

WuTepBan Mexay moBepkamMu (MeXXIOBEPOYHBIH HHTEpBaI) — | rox.

[Teproauyeckas MmoBepKa CPeACTB W3MEPEHHil B CiIyuyae WX HCIOJIB30BaHMA UIS M3MEPEHHH
MEHBIIEr0 YHCIIa BEIMYHH WIA Ha MEHBIIEM YHCIIC MOJJHANa3OHOB H3MEPEHHH, 110 OTHOIICHHIO K
yKa3aHHeIM B paszene «MeTpoNorHYecKHe M TEeXHHYecKHe XapakTepucTuku» OmnHcaHus THIIA,
JIOTYCKAaeTCs Ha OCHOBAaHMH MHCHMEHHOTO 3asBJICHHS HX Blajesbla, O(OPMICHHOTO B IPOH3BOILHOM
¢dopme. CooTBeTCTBYIOIIAsA 3amMHMCh JO/DKHA OBITH CIENaHa B CBHIETENLCTBE O MOBEPKE CpENCTBa
HU3MEPEHHi.

1 OIIEPAIIUH ITOBEPKH
1.1 Ilpu mpoBeieHAM MOBEPKH JOJIKHBI BEITOJIHATBCS ONEPalliH, YKa3aHHble B Tabmmue 1.

Tabmuna 1
HaumMeHOBaHHE OnepanuH [Tynkt [TpoBeeHne onepauyH MpH
MCTOJMKH | TIepBHYHOH | NEPHOAMYECKOH
TIOBEPKH TIOBEPKE NOBEPKE
1. Buemnui ocMoTp 7.2 Ja Ja
2. OnpoboBanne 7.3 Ha Ha
3. Onpenenenue 3Ha4YeHHH napameTpoB

37IEKTPHYECKOr0 CONPOTHBIICHHS, 3JIEKTPHYECKOH
€MKOCTH,  MHIYKTHBHOCTH W  HaIPSKCHHA
TIOCTOSHHOI'O TOKa oBepo4HOM miarsl SP-1

7.4 Ha Ha

4. OmpeleneHde OTHOCHTENLHOM MOTPELIHOCTH
H3MEPEHHH  JNIEKTPHYECKOr0  COMpPOTHBJICHHA,
3NEKTPHYECKOH  €MKOCTH, HHIYKTHBHOCTH H 7.5 Ha Ja
HaNpsKEHHsl MOCTOSHHOTO ToKa cHcTeMbl SPEA
4000, SPEA 4000S2

2 CPEJACTBA IIOBEPKH

2.1 Ilpu npoBe/IeH!H NOBEPKH JOJDKHBI IPHMEHSTHCS CPEICTBA H3MEPEHHH, IEPEYHCIICHHEIC B
tabnuuax 2 u 3.

2.2 JlomyckaeTcss MPHMEHSTh JAPYTHEe CpPEICTBA M3MEpeHHH, 00ecreyMBalONIME HM3MEPEHHE
3HAYeHHI COOTBETCTBYIOIIMX BEIHYHH ¢ TpeOyeMO# TOUHOCTBIO.

2.3 Bce cpeicTa MOBEpKH JODKHBI OBITh HCIPABHBL, NMOBEPEHBl H HMETh CBHICTENLCTBA
(oTMeTKH B opMyIIspax HIIH NacmopTax) O NOBEpKe.



Tabnuna 2 — CpezcTa NOBEPKH

Homep nynkra Tun cpezncrsa noBepku
METOJHKH MOBEPKH
7.2-73 BusyansHo
7.4 Wzmepurens mmmuranca HM8118.

Jluana3oH u3MepeHHi# 3nekTpuyeckoro comportusiaeHus ot 0,2 MOMm 1o
100 MOwM. Tnana3zon uaMepeHui 3nekTpuyeckoit emxoct ot 0,01 nd mo
100 m®. /Iuanazon usmepeHui HHAYKTHBHOCTH OT 10 HI'H 10 1 K['H.
Jlnanazon yactoT TectoBoro curaana ot 20 I'm go 200 kI .

[lpenensl ngomyckaeMoOW OTHOCHTENBHOH TIIOTPEIIHOCTH H3MEpeHHit
napametpoB R, C, L ot 0,05 no +0,5 %.

BonsT™erp yHHBepcanbHbIH nudporoit GDM-8135. [Ipenens! usmepenwuii
HanpskeHus nocrosHHoro toka 200 MB, 2, 20, 200, 1200 B. Ilpenens:
JIONyCKaeMOi aOCOMIOTHOH MOrpellHOCTH H3MEPEHHH  HaNpPKCHHA
nocrostHnHoro Tok Ha npexaenax 20 u 200 B £(0,001-U+1 e.m.p.) B.
Uctounnk nuraHus mnoctosHHoro Toka GPS-73030D. MakcumaisHOe
HalNpsDKEHUE TOCTOSHHOro Toka Ha Bbixoge 30 B. MakcumaneHas cuia
ITOCTOSSHHOTO TOKa Ha BbIXoae 3 A

7.5 [loBepounas miaara SP-1. JlMana3oH BOCHPOH3BENCHMS 3JIEKTPHYECKOrO
CONpOTHBJICHUS MocTossHHOMY ToKy oT 0,001 Om 10 100 MOwm, muanason
BOCIIpOHM3BeAeHUs 3ekTpudeckot eMkoctd oT | n® no 0,1 @, nuanazon
BOCNIPOM3BECHHS MHAYKTHBHOCTH oT 1 Mk['H no 1 TI'm, amana3son
BOCNIPOH3BEICHHSA HANpPsDKEHUs MocTosHHOro Toka ot 0 o 100 B

Tabmuua 3 — BecnoMorare/bHEBIE CPEACTBA NOBEPKH

H3mepsieMas BeTHYHHA Junana3on Knacc TouHocTH, Tun cpencTBa MOBEPKH
H3MepeHHH NOTPEIIHOCTh
Temneparypa a +03° TepmoMeTp pPTYTHBIH CTEKIAHHBIHA
OKpYKaIOIEro Bo3ayxa exitand Qac naboparopssiii TJI-4
OTHOCHTEIbHASA ot 10 10 100 % +(2-6) % [TcuxpomeTp acnupanMOHHEIH
BJIQYKHOCTB BO3yXa M-34-M
AtmocdepHoe bapomerp-anepons
JIaBJICHHE b 8000 106l 025kl meteoposiorundeckuii BAMM-1
Hanpsbkenne nuraromei o W3mepuTens 2IeKTPHYECKHX
CETH NEPEMEHHOI0 TOKa orine462 8 20,1 napaMeTpoB Ka4yecTBa, MOIHOCTH
H KOJTHYECTBA IEKTPHYECKOH
YacToTa MUTaroLIeH CeTH ot 42,?.&0 27 +0,01 I'g JHEPTHH TEJIEMETPHYECKHH
s LPW-305-1

3 TPEBOBAHHUA K KBAJIM®OHUKAIIUH IMMOBEPUTEJIEN

3.1 K npoBeieHHIO TIOBEPKH JOMYCKAIOTCSA MOBEPHTENH H3 YHC/IA COTPYIHHKOB OpraHH3alHi,
aKKPEJMTOBAHHBIX HAa TMpPaBO MNpPOBEJACHHSA I[OBEPKH B COOTBETCTBHM C JIeHCTBYIOIIHM
3aKOHO/ATeIbCcTBOM P®, H3ydHBIIHE HACTOAIIYIO METOIAMKY IIOBEPKH, PYKOBOJCTBO M0 3KCILTyaTalliH
HA MOBEPAEMOE CPEICTBO M3MEPeHHH H MMEIOIHE CTaX pabOTHI MO JaHHOMY BHIY H3MEpEHHH He
MeHee | roja.

4 TPEBOBAHUS BE3OITACHOCTH

4.1 Tlpu mpoBeeHHH IOBEPKH HEOOXOMMMO cob/MoAaTh TPeOOBAHHS TEXHHKH Oe3onmacHOCTH,
npeaycMoTpeHHble «IIpaBHiaMM TeXHHYECKOH JKCIUTyaTallHH 3JIEKTPOYCTaHOBOK notpeburenei» H
«IIpaBunamu TeXHHKH 6€30MaCHOCTH IPH IKCILTyaTallHH 3JIEKTPOYCTAHOBOK notpebureneit» (u3a.3),
TOCT 12.2.007.0-75, TOCT 12.1.019-79, TOCT 12.2.091-94 u TpebGoBanus Oe30macHOCTH,
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yKa3aHHble B TEXHHYECKOH [OKYMEHTAllMH Ha NpPHMEHSEMblE 3TaJOHbl H BCIOMOraTejIbHOe
obopynoBaHHe.

4.2 K mnpoBeneHHIO TMOBEPKH JOMYCKAIOTCS JIMIA, NPOLICAIIHE ITPOBEPKY 3HAHHH IIpaBHII
TEXHHKH O€30MacHOCTH H IKCIUTyaTallH 3JIEKTPOYCTAaHOBOK HampsbkeHHeM Ao | kB u uMeromue
KBTH()HKALMOHHYIO TPYyNy 10 TeXHuKe 6e3onacHocTH He Hmke 1.

4.3 Jiobele moakmoueHHA NPUOOPOB MPOBOAWTE TOJIBKO IPH OTK/IIOUYEHHOM HANpPAKEHHH
IHTAHUSA CHCTEMBIL

4.4 Bce cpecTBa H3MEPEHHIA, yHaCTBYIOIIHME B NOBEPKE JO/DKHBI OBITh HA/IEKHO 3a3€MJICHBI.

5 YCJIOBHUS MPOBEJAEHHSA ITOBEPKH
5.1 TIpu npoBeeHUH NOBEPKH A0DKHBI COO/IIOIATECS CIIeAYIONIHE YCIOBHSA:
s TeMIepaTypa OKpykatomero Bo3ayxa ot 18 mo 30 °C;

® oTHOCHTENbHAsA BiIaxHOCTE 0T 30 10 80 %
@ armocdepHoe nasnerne ot 97,3 no 104,6 xIla umm ot 730 g0 785 mMM. pT. CT.;
. HaNpsUKEHHE NUTAIOIIEH CETH EPEMEHHOr0 TOKa — B 3aBHCHMOCTH OT MOIHGHKALIHH;
° yacToTa muTaromei cet ot 49 o 51 I'n.
6 MOJAIOTOBKA K IIOBEPKE

Tlepex OBEPKOit HOIKHBI GbITh BEIIOJIHEHBI CJIEIYIONIHE NOATOTOBHTE/BHBIE PAGOTEL:

6.1 TlpoBeaeHbl TEXHHYECKHE M OpPraHM3alMOHHBIC MEPONPHATHA [0 obecneyeHHIO
Ge3omacHOCTH NpoBoaMMEIX pabot B cooTercTBrM ¢ TOCT 12.2.007.0-75 1 I'OCT 12.2.007.3-75.

6.2 CpezcTBa H3MEpEHHH, HCIOIb3yEMBIE IIPH IOBEPKE, TIOBEPEHDI H OArOTOB/ICHEI K pabote
COrJIaCHO MX PYKOBOJCTBAM I10 SKCILUTyaTallHH.

6.3 TloBepounas miaTa Jo/KHA OBITE BHECEHA B paboyee MOMEIICHHE HE MEHEE [eM 3a 2 yaca
JI0 Ha4ana MOBEPKH.

7 IPOBEJIEHHUE ITIOBEPKH
7.1 MeTponorieckue XapaKTePUCTHKH, NOUIEIKALITHE ONPEIE/ICHHIO

Ta6nuna 4 — MeTponoruyeckie XapakTepHCTHKH

Wzmepsiemas JluamnazoH H3MEpEHHH TIpesiessl I0MycKaeMoi OTHOCHTENbHOH
busznyecKas NOTPEITHOCTH H3MEPEHHH, %o
BEJIMYHHA SPEA 4020, SPEA | SPEA 405082, SPEA
4040, SPEA 4060 | 4060S2, SPEA 4080
ot 10 MOm 10 10 OM BKJIIOY. %5 +1
DeKTpHYECKOe cB. 10 Om 10 100 xOM BKIIOY. +1 0,5
CONPOTHBJICHHE cB. 100 kOm no 10 MOM BKIIIOY. +1 +1
cB. 10 MOm o 100 MOM +5 +2
or 1 mo 100 n® BKIIOY. +5 +5
SREETIHECK ¢B. 100 n® o 100 Mx® BKIIOY. +1 £l
emrocth cB. 100 Mx® 10 0,1 @ %5 £
ot 1 no 100 MxI'H BKJIOY. £ %5
ViKY EBHOCTS cB. 100 MxI's go 10 MI'H BKIIIOY. +2 +2
cB. 10 no 100 MI'H BKIIIOY. +5 +5
cB. 100 mM[E a0 1 T'H +10 +5
Hargaseaso ot 0 710 100 B +1 0,5
MOCTOSIHHOT'O TOKa

7.2 BHemHH# OCMOTP
Ilepen MOBEPKOH MOKeH OBITH MPOBEJCH BHEIIHHH OCMOTP, IIPH KOTOPOM JOJDKHO OBITE
YCTaHOBIIEHO COOTBETCTBHE CHCTEMBI CJIEYHOLIHM TpeOOBAHMAM:
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KoMIuIeKTHOCTE CHCTEMBI JOKHA COOTBETCTBOBATH PYKOBOJCTBY 110 3KCILTyaTalliH;
2. Bce opraHel ympasieHHs ¥ KOMMYTAIMH [OJDKHBI JEHCTBOBAaTh IJIABHO M obecrednBath
HaJeKHOCTh (HKCAMA BO BCEX MO3HMIIHAX;
3. He 10/mKHO OBITH MEXAaHHYECKHX MOBPEK/ACHHH KOpITyca, JIHIEBOH NaHeH, OPraHOB HHAHKALHH
W ynpasieHus. Bce HaanucH A0KHBI ObITE YETKHMH H SCHBIMH,
4. Bce pa3beMbl, KIIEMMBI B H3MEPHTEIBHBIE IIPOBO/IA HE JIOJDKHBI MMETh NOBPEK/ICHHH H JODKHBI
OBITH YHCTBIMH.
[Ipu HanuyuK JedeKToB moBepseMas CHCTEMa OpaKyeTcs H MOJUICKHT PEMOHTY.
7.3 OnpoboaHue
BimounTth cHcTeMy. JIOXKAAaThCs 3aBEpIICHHS 3arpy3KH OIEPAUHOHHOH CHCTEMBI MS
Windows. Beectu napons «SPEA», 11 BX0/J1a B CHCTEMY.
Ha paGouem crone OC nepeiiti B MeHio Start — All programs — Leonardo YA «Homep

Bepcun CITO» — Spea Test SW — Leonardo Execution. 3amycTHTh NMporpammy. IIpu 3ampoce
naposst npu Bxoze B CIIO (pucysok 1), HeobGxommmo BbIOpaTe HMs Oneparopa «Administrator» u
BBeCTH napoib «SPEA».

Pucynok 1 — Oxno Bxoza B CIIO

Haxars kuonky «Loginy, mociie aToro nossutes okHo «Tester Controller» # aBTOMaTHYECKH
3ayCTHTCA MPOLECC HHUIMATH3AUMA i CaMOJMAarHOCTAKH CHCTEMBI (BpeMs poBepKH = | MUHYTa).
Ilpu npaBuiabHOM (GYHKIHOHHPOBAHHH CHCTEMBI PEXHMBL, oToOpakaeMble Ha MHCIUIEE, JIOJDKHBI
COOTBETCTBOBAaTh TPeOOBaHMAM PYKOBOJCTBA 10 SKCILTYaTallHH.

a1 5. .
034 FPGAS. . .
Tae Cospasition

- 2 wesvnmesssnanananes
iy fon bav £iler

oading 082 DAty £iles
e Chack \;-l:inlmi
oad Test Project reseit:

a5ures Corwert set
| [warning] (3008} sutosation warning

Pucynok 2 — Okzo Tester Controller mocnie 3aBepiieHus nporecca HHHIHATA3ALHHA
Ilpu HeBepHOM (YHKIMOHHPOBAHHH CHCTEMA OpakyeTcs M HalpaB/IsieTCs B PEMOHT.



[loaTsepxaeHne cOOTBETCTBHS MPOrpaMMHOro obecreueHus

Ha nepcoHaisHOM KOMIBIOTEPE CHCTEMBI B OTKpHITOM OkHe mporpamMsl «Tester Controller»
OTKpBITE OKHO «About» (MeHio Help — About). 3adpukcupoBare HOMEp BEPCHH YCTAaHOBJICHHOTO
CIIO, o momxeH ObITh He HHXKe yKazaHHoro B Tabmmue 5. [lpu HeBbIMOJHEHHH 3THX TpeOOBaHHH
MOBEpKa NpeKpamaercs U npubop 6pakyercs.

Tabmmua 5 — UneHTH(HKAMOHHEBIE JaHHBIE IPOrPaMMHOI0 00ecneueH s

W neHTHHKALMOHHEIE IaHHBIE 3nayenue
q](npmﬂaxu) SPEA 4020, | SPEA 4040 |SPEA 4050S2,| SPEA 4080
0 SPEA 4060 SPEA 4060S2
eHTU(HKALHOHHOE
HERMeRORgHRe IO ¥ Leonardo YA | Leonardo XA Leonasrgo Fly Leonardo 4

Homep Bepcun
(uneHTH(UKaHOHHBIHA HOMep [10)
Iludporoii uaentudukarop I10 - = = =
Tlpumedanne — » Bapuantst CIIO «Leonardo» y4MTBIBAIOT KOHCTPYKTHBHBIE OCOGEHHOCTH
MOITH(HUKAUMH CHCTEM JUIsl KOPPEKTHOTO YIIPABJICHAS HMH

He amxe 1.00 | He suxe 1.8 | He mmxe 1.1 | He mmxe 1.1

Ha pucynke 3 npuBenéH Buj OKHa «About». Homep BepcHH NpOrpaMMHOrO oOeCHedeHHs
3alMcaH NpeJCTaBlieH B cTpoke «Versiony.

[1pH HEBBINOHEHHH 3THX TPeGOBAHHMA MOBEPKA NpeKpamaeTcs U npubop Gpakyerc.

mj !
e Runpack 230/PK i
Version 210.0.8 !
SPEAS.pA |

Pucynok 3 — OkHO «About», yKa3sbiBarolee HOMEpP BEPCHH BCTPOCHHOTO CIIO

7.4 Onpenenenue 3Ha4eHHH MapameTpPOB 3JIEKTPHYECKOrO CONPOTHBICHHI, JJIEKTPHYECKOH
€MKOCTH, HHIYKTHBHOCTH H HANMPsXKEHHS MOCTOSHHOTO TOKa noBepouHoi riatel SP-1

7.4.1 Berasuts B CD-ROM nepcoHaIbHOrO0 KOMIBIOTEpa CHCTEMBI JTHCK «SPEA Metrology
Tolls». OTkpeITs (aiin Microsoft Office Excel «IIporokon noBepkH.Xlsmy.

7.4.2 PasmectuTs Ha pabouem MecTe moBepouHyl miary SP-1. BmouHTh H3MEpHTENID
HAMMHATAHCA M TOIKIIOYATH 4-TPOBOMHBIE H3MepHTelbHble kabemu. Ilepen HauamoMm H3MEpEHUH
HeoOX0mMMO OTKaTHGpoBaTh H3MepHTenb. KanubpoBka H3MEpHTENs MO0/DKHA MPOH3BOJATECH
COrJIaCHO METOIHKE, IIPeAyCMOTPEHHOM €ro pyKOBOACTBOM IO IKCILTyaTallHH.

KanuGposka xonoctoro xoza (Open-kanmuOpoBka) IIPOBOMTCS B CICLHATEHO OTBEACHHOM Ha
mnare cermente «RLC adjust»\ «Open» (pHCYHOK 4, a).

KanuGpoBka KOpPOTKOrO 3aMbIKaHHsA (Short-xkanubpoBKa) NPOBOJAMTCH B CHNEHHAILHO
oTBexenHOM Ha uiate cermenTe «RLC adjust»\ «Short» (pucyHok 4, 6).



Open

0)
Pucynok 4 — KanuGposka u3mepurens napamerpo LCR:
a) Open-kambposka; 6) Short-xkamu6poska.

7.43 Jlna onpedeNcHHs 3HAYCHHH  JJIEKTPUYECKOrO  CONPOTHBICHHA  PE3MCTOPOB,
yCTaHOBJIEHHBIX Ha MoBepo4Hoif niare SP-1, HeobxoamMo:

—  Ha miaTe B CHEUMATBHO OTBEJCHHOM cerMeHTe «Resistors» MoAKIOYHTE 4-IPOBOHbIC
u3MepHTeNbHbIE Kabeny kK HoMuHaTy 1 MOM (COOTBETCTBYIOMAsA MAPKHPOBKa Ha I1aTe
«0,001»). TokoBele IIymbl JAO/DKHBI MOAKIIOYAThCA K BHEIIHHM BhIBOZAM OT
H3MEPAEMOr0 HOMHHAIA, @ H3MEPHTE/IbHBIE IIYIbl K BHYTPCHHHM, Kak yKasaHHO Ha
pucyske 5. Co6moaars NOJIAPHOCT IIYTIOB;

—  YCTAaHOBHTb HA H3MEPHTE/IC HMMHTAHCA PEKAM H3MEPEHHH COMPOTHBIICHNA,

—  BBICTABHTH 4acTOTy TecToBoro currana 20 I'n u yposers Hanpsokenus 2 B,

—  BBINOJHHUTH H3MepeHHe HoMuHaNa 1 MOM,

- 3anmcath B JokymenT «IIpotokos nosepku.xlsmy B cronben «IlokasaHus H3MEPEHH
MONyHYEHHbIE JAHHBIE, C TOYHOCTBIO J10 4 3HAKA (PHCYHOK 6);

Pucysok 5 — [IpuMep NOAKTIOYEHHS TOKOBBIX H H3MEPUTE/IBHLIX IIYTIOB
K H3MepsAemomy 3HadeHHo 10 MOM

(A)
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®x I
L e lNokasaHnA @ 05 o
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8o MNokKa3aHuA uamepesna CU| & & g | Pesynbrar
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10MOM 0.010061
100MOM

PucyHok 6 — [TpumMep 3aIlicH pe3ynbTaTa H3MEpeHHH 3/IEKTPHYECKOro CONpOTHBIICHHA
spagenneM 10 MOM B (aitn «[TpoTokon moBepku.xlsm»



—  BBHINOJIHHTH AHAJIOTHYHBIM 00pa3oM Onepamdy H3MEPEHHS BCEX OCTANBHBEIX 3HAYCHHH
3NEKTPHYECKOT0 CONMPOTHBIICHHs, IpEACTaBICHHBIX B Tabiune 6. 3adUKCHPOBATH
noKazaHus u3MepeHus B Tabnuue daiina «IIporokon nosepku.xlsmy.

Tabmuna 6
HomunansHOE CooTBercTBYIOMAN ITokazanus
3HA4YCHHE MapKHpOBKa Ha Ij1aTe H3MepeHus (A3))
1 MOM 0,001
10 MOM 0,01
100 MOM 0,1
1 Om 1
4,7 Om 4,7
10 Om 10
1 kOMm 1K
10 kOm 10K
100 xOm 100 K
1 MOm IM
10 MOm 10M
50 MOm S50M
100 MOm 100 M

7.4.4 Jina onpeneleHns 3HAYCHHH JJIEKTPUYECKOH €MKOCTH KOHAEHCATOPOB, yCTAHOBICHHBIX
Ha nosepouHoii miare SP-1, Heobxoaumo:

— Ha IUlaTe B CHENWATbHO OTBeJeHHOM cermente «Capacitorsy NOAKMIOYHTE 4-
MpOBOJHEIE HM3MEPHTENbHEIC Kabenmu K HOMmuHamy |1 n® (cooTBeTCTBYIOMIAA
mapkupoBka Ha miate «1p»). TokoBble MIyNbl JOIKHBI MOAKIIOYATECH K BHEIIHHM
BEIBOJAM OT W3MEPAEMOro HOMMHA/IA, a W3MEPUTEIbHBIC IIYNBI K BHYTPCHHHM, KaK
yka3aHHO Ha pucyHke 7. CoOmoaaTs NoIspHOCTb IIyTIOB;

— YCTAHOBHTb Ha M3MEpHTENE MMMHTAHCA PEKHM HIMEPEHHH EMKOCTH, HacToTy H
ypOBEHB TECTOBOIO CHTHANA COracHo Tabimue 7.

— BBIIOJNHHT H3MepeHHe HoMMHaza 1 nd u 3anucaTe B JIOKYMCHT «ITpoTokon
noeepku.xlsm» B cronben «llokasaHus HW3MEPEHHA» MOKa3aHHA H3MEPEHHA C
TOYHOCTBIO /10 4 3HaKa (pHCYHOK 8);

Pucynok 7 — [IpuMep NOAKIIOYEHHS TOKOBBIX H H3MEPHTE/IbHBIX IIyIIOB
K H3MepsAeMoMy 3HadeHuio 1 nd
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Pucynox 8 — [Tpumep 3anncH pe3y/ibTaTa H3MEPEHHH d/IEKTPHYECKOH eMKOCTH KOHACHCATOpa
3gagenreM 1 n® B daiin «[IpoTokon nmoBepku.xlsm»

— BBINOJIHATH AHAJIOTHYHBEIM 00pa30M ONepalny H3MepPeHHs BCEX OCTAIbHBIX 3HAYCHHH
eMKocTelf, TmpeacTaBieHHBIX B Tabmume 7. 3adukcupoBarh MOKa3aHHA M3MEPEHHA B
tabmuue (aiina «[IpoTokon moBepku.xlsmy.

Tabmuna 7
HoMunansHOE CooTBeTcTBYIOMAA Pexum H3MepeHuit gactoTa, 11/ IMoka3zanus

3HAYCHHE MapKHpOBKa Ha ILJIaTe Hanpsbkenue, B u3MepeHus (Adj

1 n® 1p 10K /2

4,7 n® 47p 10K /2

10 n®@ 10p 10K /2

47 n® 47p 10K /2

100 n® 100 p 10K /2

1 ud In 10K /2

100 a® 100 n 100/2

10 Mmx® 10 u 100/2

100 Mx® 100 u 100/2

1 Mm@ 1000 u 100/2

6,8 MO 6800 u 100/2

33 MO 33000 u 100/2

100 Mm@ 100000 u 100/2

7.4.5 Jlns onpeneneHHs 3HAaYeHHH HHIYKTHBHOCTCH, yCTAHOBJICHHBIX Ha MOBEPOYHOMH ILIaTe
SP-1, HeoOxoaMMO:

—  Ha miaTe B CIELMATBHO OTBEIEHHOM cermenTe «Inductors) MOAKMOYUTE 4-IPOBOIHBIC
H3MepHTeNbHbIE Kabemn kK HomuHany 1 MkI'H (COOTBETCTBYIOMIAA MapKHPOBKa Ha nnare
«1uy). ToKOBBIE UIYITBI JOJDKHBI OAKITIOHATHCS K BHEIHAM BBIBOJAM OT H3MEPSEMOTO
HOMHHA/IA, 8 M3MEpHTE/IbHbIC LIYNBl K BHYTPCHHHM, KaK YKa3aHHO Ha PHCYHKE 9.
Cob:moaars NONSPHOCT LIYIIOB;

—  yCTAaHOBHTH HA M3MEpHTE/IE HMMHTAHCA PE&XHM H3MEPEHHA HHIYKTHBHOCTH, HaCTOTY H
YPOBEHb HANPSDKEHHs TECTOBOTO CHIHA/A COTIAacHO tabmuue 8,

—  BHINONHHUTH W3MepeHHe HoMmuHana 1 MKI'H H 3anmucarb B JOKYMEHT «[IpoToxon
nosepku.xlsm» B cronben «[lokasanus H3IMEPEHHA» TNOKA3aHWA HIMEPCHHA C
TouHOCTHIO 10 4 3Haka (pucyHok 10);

10



Pucyrok 9 — [TpuMep NoAK/IIOYEHHs TOKOBBIX H H3MEPHTENIBHBIX HIyIIOB
K H3MepseMoMy 3HaueHuio | Mx['H
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Pucynok 10 — [IpuMep 3anucH pe3y/IbTaTa H3MEPEHHH HHIYKTHBHOCTH 3HAUCHHEM 1 mxI'H B (aiin

«ITpoTOKOJ OBEPKH.XIsm»

—  BBINOJHWTH AHAJTOTMYHBIM 00Pa3oM ONEPAIlHH M3MEPEHHs BCEX OCTANBHBIX 3HAYCHHH
MHJIYKTHBHOCTEH, NpEeICTAaBIeHHBIX B Tabuuue 8. 3aukcHpoBaTh TOKa3aHHA
uaMepeHus B Tabmuue Qaiina «[IpoTokos nosepku.xlsmy.

Tabmaua 8
HomunansHoe CooTtBeTcTBYIOMIAsA PexuM H3MepeHuii yactora, '/ [Tokazanus

3Ha4YEHHE MapKHpOBKa Ha ILIaTe HanpsokeHue, B u3Mepenns (A3j)

1 Mx['H lu 1K/2

4,7 mxI'n 47u 1K/2

10 MmxI'H 10u 10K /2

47 mx['nH 47u 10K /2

100 mxI'n 100 u 10K/2

470 mxI'n 470 u 10K /2

1 MI'n Im 10K /2

4,7ml'r 4,7m 1K/2

10 M['H 10 m 10K /2

33MmlH 33m 10K /2

68 MI'n 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
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746 [Jlna BBINONHEHHSs HM3MEPEHHs 3HAYCHHH HAOpsHXKEHHS IOCTOSHHOrO  TOKA
BOCIIPOM3BOIMMBIX NTOBEPOYHO# 11atoi SP-1, Heobxoaumo:
— HCIOJB3YS HCTOYHHK ITHTAHHS MOCTOSHHOTO TOKAa IOJAKIIOYHTH JBA COEIHHHTEILHBIX

npoBojaa, cobmoaas nonspHocTh, K Iwiare SP-1. Mecro moakmrodeHus Ha mare
obo3HaueHo «30V» (pucyHok 11);

Pucynok 11 — I[ToaxmoyeHne HCTOYHHKA MATAHHAA K 1iare SP-1

— BBICTABHTh 3HAYEHHE BBLIXOJHOIO HANPSKEHHS HA HCTOYHHKE MHUTAHHWA, paBHbIM 30+3
B;

— WCIONB3Ys YHHBEpCANbHBIH IH(POBOH BOJNBTMETP, MOAKMIOYHTE H3MEPHTEIbHEIC
kabesIH K TECTOBLIM BBIBOJIAM, TPOH3BECTH H3MEPEHHE BBIXOHOIO HANPSDKCHHS IUIATHI
JUIA JWana3’oHoB oT 1 g0 5 B, ucmons3ys B KadecTBe «HYIS» ONOPHBIM BBIBOZ,
yKa3aHHbIH Ha pucyrke 12. Jna nuanasonos Hanpsxenui or 10 no 100 B nenons3ys B
Ka4yecTBe «HYJIA» ONOPHEIH BBIBOJ, YKa3aHHBIH Ha pHCYHKe 13;

Pucynok 12 — [Ipumep NOAKTIOYEHHS H3MEPHTEIBHBIX TIPOBOJIOB IIPH H3MEPEHHH HANPKCHHA
[IOCTOSHHOTO TOKa B JAnanasone ot 1 10 5 B
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Pucynok 13 — [IpuMep MOAKIIOYEHHS H3MEPHTE/BHBIX IIPOBO/IOB NP H3MEPEHHH HanpsHKEeHHs
MOCTOSHHOTO ToKa B quanasone ot 10 xo 100 B

— 3anmcath B 1oKyMeHT «[Iporokon mosepku.xlsm» B cronben «Ilokasanus H3MEpPEHHA)
HANPOTHB COOTBETCTBYIOMIETO 3HAYEHHsS HANPSKCHHA MOCTOSHHOTO TOKA MOKA3AHMS
nr(bpOBOro BoILTMETpa (PHCYHOK 14).

(A)
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PucyHok 14 — [Tpumep 3amucH pe3y/bTaTa H3MEPEHHS HANPSUKEHHSA OCTOSHHOTO TOKa
spauennem 1 B B daitn «[IpoTokon moepku.xlsmy»

— BBINOJMHHTH AHAIOTHYHBEIM 00pazoM M3MEPEHH BCEX 3HAYEHHH BBIXOIHBIX
HaIpsKeHUs NOCTOSHHOTO TOKA ILJIATHI SP-1.
[TpumeuaHue:

1) B pmoxyment «IIpoTokon noBepkH.Xlsm» 3HAYCHHSs H3MEPEHHSA Heo0X0IUMO
JanHCHIBATE B YMCIOBOM WM SKCHOHEHIMarbHOM Gopmare. HanpuMmep, NpH H3MEPCHHH EMKOCTH 47
® mokasanus LCR-Merpa coctasisiioT 46,673 n®, Toraa B COOTBETCTBYIOLIYIO AYEHKY JOKYMEHTa
HeoGXomuMo 3amMchBaTh 3Havenue 4,6673E-11. He nomyckaercs 3almkCh B BHJE 46,6730 wIH
46,673p.

2) Jns eMKOCTEH HOMHHAIOM 1 m®, 6,8 M@, 33 M® 1 100 MD, nperyCMOTPEH PE3HCTOP
paspaaku 100 Om. B H3HAYaIbHOM COCTOAHHH TymOnepsl B H3MEPHTENBHOH NEMHM 3THX
KOH/ICHCATOPOB HAXOIATCH B 3aMKHYTOM COCTOSHHH (nonoxenune «Disch»). Tlepen BBINOTHEHHEM
M3MepeHuii nepeBecTH TyMONEp B TOJOXEHHE «Measy, MPOU3BECTH H3MEPEHHE EMKOCTH H 3aTeM
BEPHYTH B H3HAYAIBHOE COCTOSAHHE «Dischy.

13



7.5 OnpeneneHne OTHOCHTENbHOH MOrPEIIHOCTH H3MEPEHHUH 3/IEKTPHYECKOT0 CONPOTHBIICHHS
MOCTOSHHOMY TOKY, 2JIEKTPHYECKOH €MKOCTH, WHIYKTHBHOCTH H HANpSIKEHHsS ITOCTOSHHOrO TOKa
cucreMsl SPEA 4000, SPEA 400082

7.5.1 Ha cucreme SPEA 40XX, B CIIO «Leonardo» OTKpLITE TOTOBBIM TECTOBBIH MPOEKT
«Metrology SPEA 40XX» (mento Open — Main Disk (C:) — Metrology— Metrology SPEA 40XX
— Open). CM. pucyHoK 15.

@C: v | [T~ TestProect v Pai C\,Metrology
Name Ve Twe | sm e [7]s [HOQ~O &

Flopeme:  Matioogy SPEA 40X S —‘}—-m —
Hioyr |C\LEONARDD\FLYTPRITIO\PRAME TAOLOGY\METROLOGY SPEA 400 ] w11 Cocdd |
Fesdppe Alfie o] Ouggddfesate = =

|

Pucynok 15 — Otkpertie npoekta «Metrology SPEA 40XX» B CIIO «Leonardo»

7.5.2 Jlns cHCTEM ¢ KOHBEHepHOH 3arpy3Koi nevaTHbIX Miat (Mommdukarms IBL) pasmecTuts
IUIATY Ha KOHBeHEepHOH JIMHHWH, KaK IT0Ka3aHO Ha PHCYHKE 16. Jlns cucTeM ¢ py4HO#l M 4eJIHOYHOH
(ImaTTI0BOI) 3arpy3Kod MeYaTHBIX MIaT (Momupukammu FBL u SBL COOTBETCTBEHHO) Pa3MECTHTh
maty SP-1 B TecToBy0 30HY. [103MUMOHHPOBAHHE IJIATHI AO/DKHO OCYMIECTBIATLCH B COOTBETCTBHH C
PYKOBOJACTBOM 110 SKCIUTYyaTallHH IMOBEPAEMOrO CpeiCcTBa H3MEPEHHS. [lepex MO3HIMOHMPOBAHHEM
IIaThl B CHCTEME HeOOX0IMMO OTKPYTHTB BCE 5 KPENEIKHBIX CTOEK IIaThL.

PucyHnok 16 — Pa3smemnenne noBepovHOH M1aTsl SP-1 B cucteme
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7.5.3 B oxne «Tester Controller» HaxaTh KHONKYy «Start», TeM caMbIM 3allyCTHB IpOLECC
aBTOMAaTHYECKOr0 M3MEPEHHs M TreHepauuH ¢aiina ¢ pesyibTaTaMH H3MEPEHHH MapamMeTpoB

9JIEKTPHYECKOTO COMPOTHBIIECHHS, EMKOCTH H HHIYKTHBHOCTH KOMIIOHEHTOB, @ TaK K€ BBIXOJIHOTO
HanpsKeHHs OCTOAHHOTO ToKa matel SP-1 (pucyHok 17).

Pucysoxk 17 — I[Tporecc aBTOMaTHYECKOro H3MEPCHHA SIEKTPHYECKHX N1apaMeTpoB cHCTEeMOH
SPEA 40XX

7.5.4 Tlocne 3aBepuIeHHs Mpolecca H3MEPEHHsS CHCTEMOH, OTKPBITH ¢aiitn «IIpoTokon
nosepku.xlsmy». Haxars kHonky «MMnopr» ¥ B NOABHBIIEMCS OKHE BeIOpaTh (aiiy ¢ pe3yabTaTaMH
u3mepennit cucremsl (Main Disk (C:) — Metrology Measure Result — MMres.txt — OTKpBITB)
pucynok 18. ITocne atoro B (aiiie aBTOMATHIECKH 3aIOTHHTCA cronbern «Iloxasanus namepenus CU
SPEA 40XX».

¥ Bubagure gails 1 otp - g
g pEm— s oI
@Uz., w 05(C) » Mewoiogy Messure Result

Fropngomte ¥ Hosar rarsa

I_J Wi el Fecod

il T VoSpaneot
e e
| % Koursiorep

¥ Cers

Viw i MMRES 2 v ilmmm'-('m .

Cpwc v | Outpam [v] [ Ommens |

Pucynok 18 — BeiGop ¢aitna MMRes.txt ¢ pe3y/ibTaTaMi H3MEPCHHA 3NEKTPHIECKHX 11apaMeTpoB
CHCTEMOH

7.5.5 HaxaTh KHONKY «AHanu3 JaHHBIX». IIporpamMma mpOH3BEIET pacteT OTHOCHTEJIbHOH
MOrPELIHOCTH H3MEPEHHH, 3aM0JHHT cronben «PacueTHas OTHOCHTEJIbHAs MOrPEIIHOCTH dj, Yo» ¢
MOTy4eHHBIMH 3HA4YEHHAMH (pacder OTHOCHTENBHOM TOrpelIHOCTH H3MEPEHHH BEIeTCH COriacHo
nyHKTy 8 HacTosiIel MeToamk#). HarmpoTHB KakIoro us 3uauenuii noseuTcs HHGoOpMmanms «Pass»
umu «Faily (pucyHoxk 19) B 3aBHCHMOCTH OT TOTO TMONAjacT HIH HET pe3ynbTar pacdera
OTHOCHTENIBHON IOrpelmHOCTH B NpeIbsABIAEMBbIA  HaNa3’oH JIONMYCTAMOM  OTHOCHTEJIBHOH
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MOrpPEeIIHOCTH H3MEPEHHH 3JIEKTpHYECKHX mnapameTpoB (crondben «JlomycTHMas OTHOCHTE/IbHAA
TIOTPEITHOCTD, %0»).

2| g =
®Id = $0
G| 28 Noxasarms | & 3
Npeaensi E g ¢l §8 2;‘:::::: nameperns | £ 5 g PesynutaT
HIMEDEHMA | 5. 5 3 3% CUSPEA § 2 NOBEPI
2B 34 v o |83
E g| £ CEeR
c (=] E
100mM 0.010061 0.009969 0.93 |
oT 10 MOM 100MOMm 0.100082 0.101000 0.90
pt00m | ¥ 10m 1.001950 1.010000 | 0.80
4.7 Om 4.687080 4882314 0.10
100m 10.0009 9.98125 0.20

Pucynok 19 — Pe3ynbTaT BHINOTHEHHS aHAIH3a METPOJIOTHYECKHX XapaKTEPHCTHK CHCTEMBI

7.5.6 Pe3ynbTaThl MOBEPKH CHHTAIOTCH IOJIOXKHTEIBHBIMH, €CIH 3HAYEHHS OTHOCHTEIBbHOH
MOrpelIHOCTH U3MEPEHHH He NPeBBIIAIOT 3HAYECHUH, yKa3aHHBIX B 11. 7.1 HacTosme# MeToauku.

8 OBPABOTKA PE3YJIbTATOB U3MEPEHUI
ABTOMaTHYeCKHHl PacdeT OTHOCHTEJIBHOM IOrpellHOCTH H3MepeHHH B (aiine «IIporokon
noBepKu.XIsmy, BEINOIHAETCS CIeyIOmMM 06pa3oM:
1) 3HaueHHe abCOMIOTHOM MOTPEIIHOCTH H3MEPEHHH B j-TOH TOYKE ONpEENAETCS IO
tdopmye:
AAj = |Aj — A3l (1)
rae Aj - 3Hauenue (U3HYECKOH BEJMYHHBI, H3MEPEHHOH CHCTEMOH B COOTBETCTBHH C
noxymentoM «IIpoTokon mosepku.Xlsm», cronGen «ITokasanms u3mepenus CU SPEA 40XX (Aj)»
s . 7.6.4;
Adj - 3HaueHHe (H3WYECKOH BEIMYHHBI B COOTBETCTBMM ¢ JoKymeHToM «IIpoTokon
nosepku.Xlsmy», cronben «IlokazaHus H3MEPEHHA (A3j)» man.n. 7.4.3,7.4.4,74.5u7.4.6;
2) 3HaYeHHe OTHOCHTEILHOM IOrPelIHOCTH W3MEpeHHH B j-TOH TOYKE OMpenenseTcs Mo
dbopmyne:
3= (AAj/A3))*100 % 2)

9 O®OPMJIEHHE PE3YJIbTATOB IIOBEPKH

9.1 OdopmeHHe pe3yTsTAaTOB [OBEPKH NPOM3BOJHTCA B COOTBETCTBHH C TpeOOBaHHAMH
IIpukaza Munnpomropra Poccun ot 02.07.2015 r. Ne 1815.

9.2 IlpM TONOXKHTENBHBIX PE3yNbTAaTax MOBEPKH B (HOpMyIsipe MPOH3BOAHMTCA 3alMCh O
rOJHOCTH K MPHMEHEHHIO H (HJTH) BbIIAETCH CBHICTENIBCTBO O MOBEPKE.

9.3 Ilpu OTpMUATENBHBIX pe3y/ibTaTax TMOBEPKH CHCTEMA He JOMYCKaeTes K JalbHEHIIeMy
MPUMEHEHHIO, B (OpMYIsAp BHOCHTCH 3alMCh O HENPHUTOJHOCTH €ro K JKCILUTyaTalliH, 3HaK
npebLIyLied MOBEPKH TacHTCs, CBHIETENLCTBO O MOBEpKe aHHYIHPYETCA H BBIIACTCHA H3BCLICHHE O
HENPHUTOJHOCTH.

Hauansuuk otaena 206.1
dI'VII «BHUUMC» \_’ C.JO. Poroxun

Hauaneauk cextopa otaena 206.1 -
OI'yIi1 «BHUAMC» A.JO. Tepemenko
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