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BBEJAEHHUE

Hacrosmas MeToauka ycTaHaBIMBaeT METOAbI M CPEACTBA IIEPBHYHOM M NEPHOIHYECKHX
MOBEPOK ocuuiutorpados nudpoBsx 3anomMuHaomux cepun WaveSurfer 3000zR, H3roTaBinBaeMbIX
«Teledyne LeCroy, Inc.», CILIA.

Ocummnorpadst nudpossie 3anoMuHaromme cepun WaveSurfer 3000zR (nasnee 1o TekcTy —
ocLUIOrpadel) NpeAHasHA4YeHHl UL HCCIACZOBAaHHA (OpPMBI M H3MEpEHHS AaMIUTHTYIHBIX H
BPEMEHHBIX [1apAMETPOB 3JIEKTPUYECKUX CHTHAJIOB.

MexnoBepounslit uHTEpBa 1 rog.

Ilepronnyeckas MoBepka OCHMILIOrpaoB B Cliydae HX HCNOJB30BAHMS JUIS H3MEpEHHI
(BocrpOM3BeIEHH ) MEHBIIETO YHCIIA BEAXYUH WM HAa MEHBIIEM YHCIE MOMAHANA30H0B H3MEpEHHI,
N0 OTHOIICHHIO K YKa3aHHBIM B paszfene «MeTposorHuyeckue M TeXHHYECKHE XapaKTEPUCTHKH»
ONMCAHUS THIA, NOIYCKAETCs Ha OCHOBAHMH ITMCBMEHHOTO 3asBICHUS BIaJeliblia H3MEPHTEINEH,
oopMiIeHHOTO B TIPOM3BOJILHOH ¢opMe. COOTBETCTBYIOINAs 3alHCh NODKHA OBITH CHENAHA B
CBHIETEIILCTBE O MIOBEPKE MPUOOPOB.

1 OIIEPAIIMH IIOBEPKH

Tabmuua 1 — Onepannu noBepku

Howmep nmyskra | IlpoBeneHue onepanuu nmpu
HanmenoBanue oneparuu METOIUKH [IEPBUYHON | MEPUOAMYECKOM
TIOBEPKH TIOBEPKE TTOBEpKE
1 BremHuit ocMoTp 7.1 Ja Ja
2 Onpo6GoBaHue 7.2 Ha Ha
3 IlpoBepka UIOCHTH(PUKAMOHHBIX JaHHBIX 73 Jla Jla
IIPOrPaMMHOTO 0OecTIeYeHUs '
4 OnpeneneHue COMPOTHBICHHS BXOJHBIX 74 Jla Jla
KaHaIOB ocHuutorpada )
5 Omnpeznenenne abCOMOTHON IOIPELITHOCTH 75 Tla Tla
H3MEpEHUS HaPsHKSHUS IIOCTOSTHHOTO TOKa
6 Onpenenenue abCOMIOTHOU MOTPEITHOCTH
U3MEpPEHUS HaIPSHKEHHS TOKA METOIOM 7.6 Ha Ha
CMEIIECHHS.
7 OnpenenieHue MHUPUHEI IOJIOCH! POITYCKAHHS 7.7 Ha Ha
8 OnpexneneHne BpeMeHH HapacTaHHA 78 Jla Jla
NIePEXOHOM XapaKTEPHCTHKH
9 OmpeneneHue OTHOCUTENILHOM IIOTPEITHOCTH 79 Jla Tla
9acTOThI BHYTPEHHErO OIIOPHOTO reHepaTopa
10 Onpenenenne abCOMIOTHOM MOrPeIIHOCTH
YCTaHOBKH YpOBHS cpabaThIBaHUS LHH(PPOBOTO 710 Jla Jla
JIOTHYECKOT0 aHaIK3aTopa (TOJIBKO IS '
MOIH(HUKAIMH C JOTHYECKHM aHATIH3aTOPOM)

2 CPEACTBA ITOBEPKH

2.1 Ilpu npoBeneHHH NOBEPKH IODKHBI IIPUMEHSATHCS CPEACTBA IIOBEPKH, [EPEUHCICHHEIE B
tabminax 2 u 3.

2.2 JlomyckaeTcs IpHMEHATh IpPYIHE CPEACTBa IIOBEPKH, OOeCIeYHBAIONIHE H3MEPECHHUE
3HA4YCHUH COOTBETCTBYIOUINX BEIHYHH € TpeOyeMoit TOYHOCTHIO.

2.3 Bce cpencTBa NMOBEPKH MOKHBI OBITH HCIIPaBHBI, IIOBEPEHBl W HUMETh CBHAECTENLCTBA
(oT™MeTkH B popMyIIIpax HIIH MACIOPTaX) O MOBEPKE.
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Tabnuna 2 — CpecTBa NIOBEPKU

Howmep Tun cpenc
myskra MIT pEACTBA IOBEPKU
Kamu6parop octmmiorpagos Fluke 9500B. [lnana3oH u3sMepeHH# CONPOTUBICHUS OT
7.4 10 OM g0 12 MOM. OTHOCHTENBHAS TOTPEIIHOCTE U3MEPEHHS COIIPOTHBIICHUS OT
0,1 mo 0,5 %
75 Kanu6patop ocimmtorpagos Fluke 9500B. [lnana3on BEIXOAHOTO HANpsDKCHUS MO~
crosHHOTO ToKa oT 1 MB 110 5 B Ha Harpyske 50 OMm, ot 1 MB 10 200 B na narpyske
76 1 MOwm. Tpenensr gonyckaeMoii abCOMOTHON OTPEIIHOCTH BOCIIPOU3BEACHUS
HanpsHKeHHUs noctosHHoro Toka +(0,00025UBsix + 25 MxB).
77 Kamu6parop ocuuimiorpapos Fluke 9500B. TIpenenst nomyckaeMoi OTHOCHTENBHOM
) IOTPENIHOCTH YCTaHOBKH 9acTOTHI TeHepaTopa +2,5- 107,
78 Kamu6parop ocuumnorpados Fluke 9500B ¢ dopmuposarenem 9530. Bpems HapacTa-
) Hus He Gonee 150 mic.
79 Kanmu6parop ocuumiorpados Fluke 9500B. TIpenens! qomyckaeMoi OTHOCHTEIBHOM
) IOTPENTHOCTH YCTAHOBKH JacTOTHI reHepaTopa +2,5- 107,
Kanu6parop ocummnorpados Fluke 9500B. Jluana3oH yCTaHOBKHM HANPSDKEHUS 110-
710 crostHHOrO Toka oT 0 10 200 B Ha Harpyske 1 MOM. IIpenemns! nomyckaeMoii abco-
JIIOTHOM ITOTPEIHOCTH BOCIIPOU3BEIEHMS HANIPSHKEHUS MIOCTOSHHOTO TOKA
+(0,00025UBw1x + 25 MxB).

Tabnuna 3 — BcnoMorartenbHEIE CPENCTBA [IOBEPKU

H3mepsemas Jnama3zon u3mepenuit | Kiacc TogHOCTH, Tun cpencTBa MoBepKU
BEJINYMHA HOTPEIHOCTh
o o Iudposoit TepmomMeTp-
Temmieparypa ot 0 mo 50 °C. 0,25 °C rurpomerp Fluke 1620A
Manomerp  abCONMOTHOrO
JlaBnenue ot 30 mo 120 xIla +300 ITa nasenns Testo 511
Brax#octs or 10 no 100 % +2 % Llu¢posoit TepmomeTp-

rurpometp Fluke 1620A

3 TPEFOBAHMSI K KBAJIMOUKALIUUA IIOBEPUTEJIENA

K noBepke MONYCKAlOTCA JHMIA, H3YYMBIIME OKCIUTyaTalHOHHYIO MOKYMEHTAallMI0 Ha
NOBepSEMbIE CPEACTBA M3MEPEHHH, SKCIUTYaTallHOHHYIO JOKYMCHTAUIO Ha CpeICTBa INOBEPKH H
COOTBETCTBYIOIME TPEOOBAHHUAM K TIOBEPUTENAM cpeacTB uameperui cormacHo I'OCT P 56069-2014.

4 TPEBOBAHUS BE3OITACHOCTH

4.1 Tlpu TpoBeJeHHUM TIOBEPKH AODKHBI ObITh coOmoneHsl Tpebosanus I'OCT 12.27.0-75,
T'OCT 12.3.019-80, I'OCT 12.27.7-75, TpeGoBaHHAMH IpPaBUI 110 OXpaHe TPyAa NpH SKCILTyaTaluu
3JIEKTPOYCTAHOBOK, YTBEPXIEHHBIX IIPHKa30M MUHHCTEPCTBA TPy H CONMAIBHON 3aluTsl Poccuii-
ckoit ®enepanun ot 24 urong 2013 r Ne 328H.

4.2 CpencTBa IOBEPKH, BCIIOMOTarTelbHBIC CPEACTBA IIOBEPKH M 00OpYNOBAaHHE NOIDKHEI
COOTBETCTBOBATH TPEOOBAHMAM OE30IIACHOCTH, U3JI0XKEHHBIM B PYKOBOJCTBAX 110 UX KCILTyaTalUH.
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5 YCJIOBUS NPOBEJAEHUA I[TOBEPKH

IMpy npoBeJCHUM ITOBEPKHU JJOJDKHBI COOMIONATECS CIIEAYIOIIME YCIOBYS:

— TeMIepaTypa OKpy)karomero Bo3ayxa (23+5) °C;

— OTHOCHTEJIbHAS BIAXHOCTD, He Gostee 80 %o;

— arMocdepHoe nasneHue ot 84 no 106 kIla umu ot 630 1o 795 MM pr. cT./

6 IIOAI'OTOBKA K IIOBEPKE

6.1 [TIlepen mpoBemeHWEM MOBEPKH JODKHBI  OBITH  BBINOJHEHBI  ClIEYIOIIHE
MOATOTOBUTENbHBIE pabOTHI:

— TpoBelEHBl TEXHMYECKME ¥ OPraHU3alMOHHBIE MEPONPHATHA 10  OOECHEYCHHIO
6e30IaCHOCTH ~ NPOBOJMMEBIX  paboT B COOTBETCTBHM C  JCHCTBYIOINMMH  IOJIOXKCHHAMM
['OCT 12.27.0-75;

—~ [POBEpUTh HaIM4yWe JCHUCTBYIOIUMX CBHJACTENLCTB IOBEPKM Ha OCHOBHBIE U
BCIIOMOTATeIbHBIC CPEJICTBA IIOBEPKH.

6.2 CpencTBa IOBEPKH W IIOBepAeMBbI NpHOOP HOIDKHEI OBITH NMOATOTOBJIEHBI K paboTe
COIJIACHO X PYKOBOJCTBAM II0 IKCIITyaTalluH.

6.3 TlpoBepeHo HamW4We YAOCTOBEpeHHs Y TOBepUTENs Ha mpaBo paboTHl Ha
3NIEKTPOYCTaHOBKaX ¢ HanpshkeHueM 10 1000 B ¢ rpynno# nomycka ne Hike I

6.4 KoHTponb yCIOBUi MPOBEACHHS NOBEPKU IO IYHKTY 5 NOMKEH OBITH NMPOBEACH Nepes
Ha4ajioM IOBEPKH.

7 ITIPOBEJIEHHUE [TOBEPKH

7.1 BuemHuii ocMoTp.

Ilepen moBepko#f MO/DKEH GbITh NpOBEAEH BHEUIHWM OCMOTp, IIPH KOTOPOM JIO/DKHO OBITH
YCTAHOBIIEHO COOTBETCTBHUE IIOBEPSEMOTO PUOOpa CIIEAYIONIMM TPEOOBAHHSAM:

- He JIOJDKHO GBITh MEXAHHYECKUX TIOBPEXICHHUI KopITyca. Bee HaMIICH NODKHBI OBITh YCTKIMH U
SICHBIMH;

- BCE Pa3beMbl, KIIEMMBI U H3MEPUTEIbHBIE IIPOBOJIA HE JIODKHBI MIMETh IIOBPEXKICHHM U JOIDKHBI
OBITH YHUCTBIMHU.

IMpu Hammuuy 1eeKToB NoBEpAEMBIi IPHOOP OpaKyeTcs ¥ MOICKUT PEMOHTY.

7.2 OnpoboBaHue.

Onpo6oBanye OcIUIIOrpadoB NPOBOAT IIYTEM IPOBEPKH MX Ha QYHKIIHOHMPOBAHUE B CO-
OTBETCTBHMH C PYKOBOJCTBOM I10 3KCILTyaTallUuH.

ITpu OTpHULIATEILHOM pe3yJIbTaTe NPOBEPKH NPHGOp OpaKyeTcs U HANpPaBISAETCS B PEMOHT.

7.3 IlpoBepka HAeHTH(PUKANNOHHBIX JAHHLIX IPOTPAMMHOIr0 obecreyeHnsl.

T[TpoBepka MPOrpaMMHOr0 0GECTIEUeHHs OCIUILIOrpad)oB OCYIIECTBISIETCS MYTEM BRIBOJA HA
mMcIuied npu6opa MH(pOpMamMM O BepcHMH INPOrpaMMHOro obecmedeHus. BBIBOJA CHCTEMHOH
MH(OPMALUK OCYLIECTBISCTCS IO NPOLEAYpE, ONMCAHHOM B PYKOBOACTBE IIO IKCIUTyaTalnuu Ha
ocumiorpad.

Pe3ynbTar CYMTATH IIOJIOXKHTENBHBIM, €CIM BEPCHs [POrpaMMHOr0  obecredeHus
COOTBETCTBYET JIAaHHBIM, IPHBEICHHBIM B Tabuue 4.

Ta6nuna 4 — XapakTepuCTHKY IPOrpaMMHOT0 o0ecrieyeH s

W enTrduKaoHHbIE JaHHbIC (IPH3HAKH) 3HaucHUe
WpentnduxannonHoe HaumeHoBanue 110 Teledyne LeCroy MAUI™
Homep Bepcun (vaenTudukanyonssii Homep I10) He Hmwke 8.5.0.0
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7.4 Onpeaesienne CONPOTHBJIECHAN BXOIHBIX KAHAJIOB OCUH/LIOrpada
OnpesieNieHHe CONPOTHBICHHS BXOIHBIX KaHAIOB OcUWUIorpadga IPOBOXMTE METOAOM
IPAMOTO HM3MEpEeHHs COIpPOTHBIeHHs KanubparopoM octmiorpados Fluke 9500B B cnexyromei
TIOCIIEIOBATENIFHOCTH:
7.4.1 Tlomxmouuts xamuOpatop ocumwiorpago Fluke 9500B ¢ wucmombs3oBaHHeM
dopmuposarens 9530 xo Bxoxy 1 ocumorpada.
7.4.2 Ha xanuGpaTrope YCTaHOBHUTB PEXHM H3MEPEHHS CONMPOTUBIICHHS.
7.4.3 BrxmouuTs ocrumiorpad) H BBITOJHUTE cOpOC Ha 3aBOJCKHE HACTPOMKH COTIIACHO
HUHCTPYKIIMH IO IKCIUTyaTallkH.
7.4.4 B meHo ocumwuiorpaga «YTumuthl» B pasgene «KanuGpoBka» yCTaHOBHUTR DPEXKUM
«JInHaMIYecKkast KaTHOpOBKay.
7.4.5 TlpoBecTH H3MEpeHHs CONPOTHBIEHHA BXOJAa OCHHJIIOrpaga INpH HAcTpOHKax,
TIPUBEAECHHBIX B TabmuLe 5.
7.4.6 [IpoBecTn H3Mepernus 1o m.a. 7.4.1 — 7.4.5 ju1s KaxJI0ro KaHana ocuuuorpada.
7.47 OnpenenuTh OTKIOHEHHE CONPOTHBIEHHS BXOJHBIX KaHAIOB ocuuuorpada or
HOMHHAJIBHOTO 3HaYeHus AR 1o ¢opmyie (1):

AR = Rusm - Ruom (1)
riae. RmM — 3HAYCHHE COIIPOTHUBIIEHUA BXOJHOI'0 KaHaJla, H©3MEPEHHOE Kann6paTop0M OCIIHJI-
norpagos Fluke 9500B, Owm;
Riom — 3HAUEHHE COMPOTHBIIEHHS BXOIHOTO KaHaJa, yCTAHOBJIEHHOTO B ocIuiuiorpage, OM.

Tabmuna 5 — OnpeneneHue OTKIOHEHHS COMPOTHBIICHUS BXOAHBIX KaHAIOB ocrwuiorpaga 0T HOMH-
HAIHLHBIX 3HAUEHHH

. Hsmepennoe | OtkioHeHHue oT | JlomycTHMOE OT-
u VcranosineHHBIH | HoMuHanwHOE 3Ha-
oMmep 3HAUEHHE BXOJ-| HOMHHAJIBHOrO | KJIOHEHHE OT HO-
K03} (HUIUEHT OT- | YeHHE BXOJHOI0
KaHajia HOTO COIIPOTHB-|3HAYEHHS COIPO- | MHHAIBHOTO CO-
KJI0HeHHs, MB/nen. lconpotusnenus, OMm
neund, Om tuslenns, OM |nporuBieHHus, OM
50
200 50 +1
! 50
.106 108
200 1-10 +2-10
50
200 50 +1
2 50
-10° 107
200 1-10 +2-10
50
200 50 +1
3 50 6 4
200 1-10 +2-10
50
200 >0 +1
4 50 6 4
200 1-10 +2-10

Pe3synbTaTel MOBEPKH CUMTATh MOJIOXKHTEIBHBIMH, €CIM OTKIOHEHHE CONPOTHBIICHHS
BXOJIHBIX KaHATOB OcIMIUTOrpada He MPEBBINIAET PEIENIOB, IPHBECHHBIX B Tabmuie 5.
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7.5 Onpenesienne a0COMIOTHOH NOrpEeIIHOCTH H3MEPEHHS HANPSKEHHs NOCTOSHHOIO

TOKa

OnpeneneHne NOrPENIHOCTH U3MEPEHHS HANPSHKEHHS MPOBOAUTH C NMOMOIIBIO Kajubparopa
ocryutorpagoB Fluke 9500B ¢ ucnionszoBannem ¢popmuponatens 9530.

7.5.1

¢dopmupoBarens 9530 ko Bxoay 1 ocuumnorpaga.
7.5.2 Oprassl ynpasiieHHs OCIIIIOrpad)a yCTaHOBUTH B CIIEAYIOIIME MOJIOKEHHUS:
- kaHan 1 — BkmoueH, cBs3b Bxoga — DC 50 OM, orpaHH4eHHE MIOJIOCHI IIPOITYy CKaHHS —

20 MTI'm;

- pexuM «JlmHaMHIYecKas KaTHOpOBKay BKIIIOYEH;

- CHHXPOHH3AIUS: peXXUM — ABTO;

- pexxuM n3MepeHus — CpeHee 3HaUCHUE, CTATUCTHKA H3MEPEHHUH — BKIIIOYEHA;

- K03(HHIIMEHT OTKIIOHEHHUS — YCTaHABIIUBAETCS U3 TaOIHIIEI 6;

7.5.3 Jlng monmydeHus pe3ybTaTa H3MEpeHHs Ha nepefHel naHenu HaxaTb «OYHCTHTH CTa-
TACTHKY» M IPOHU3BECTH CUMTBIBAHHE CPEJHETO 3HAUCHUS pe3ysibTaTa M3MEPEHHUS IIPH YHCIIE H3MEpE-

HHU# He Menee 50.

[Mogxmounts kammbparop ocmmniorpagoB Fluke 9500B ¢ mcmonp3oBaHHEM

7.5.4 Vi3MepeHus NpOBECTH MpPH 3HAUYCHUAX KO3((QHLIHEHTa OTKIOHEHHMS, BXOJHOTO COIpO-
THBJICHHS], BBIXOAHOTO HANPSDKEHUS ¢ KanOpaTopa, yka3aHHBIX B TabiwIe 6.

7.5.5 IoBTOPHUTE H3MepeHHs mo I.I. 7.5.1 — 7.5.4 aist ocTayIbHBIX KaHATOB ocnuLtorpada.

7.5.6 IlpoBectu m3mepenus no .. 7.5.1 — 7.5.5 npu BXOOHOM COIIPOTHBIICHHH KaHAlOB

1 MOm.

Tabmina 6 — Onpenenenye abCOMOTHOM NOrPEITHOCTH U3MEPEHHUS HANIPSKEHU S TIOCTOSHHOIO TOKA

Koaddumnuent otknonenus

BerxoaHO€E HanpsKeHue

[Mpemensl gomyckaeMoii abCOMOTHOR
HOTPEIIHOCTH W3MEPEHUS] IIOCTOSHHOTO

Rix=500M | Rux=1MOM ¢ kami6patopa, B Hanpsbkenus, B
1 2 3 4
2 MB/nmen 2 MB/nen T(()):(()) (())66 +0,0014
5 MB/nen 5 MB/men —_F(()):(()) 11 55 0,002
10 MB/nen 10 MB/gen T(()):(())33 (()) +0,0022
20 MB/nen 20 mB/nen T(()) ’(())66 +0,0034
50 MB/nen 50 mB/nen T(()):ll 55 10,007
100 MB/nen 100MB/nen —_F(())”; (()) (()) +0,013
200 MB/nmen 200 mB/men T(()):66(())(()) +0,025
500MB/nen 500MB/nmen —_Fll ,’55 +0,061
1 B/men 1 B/men 13:(()) 40,121
- 2 B/nen 6.0 +0,241

-6,0
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T[Tpomomkenue TabIuIb! 6

1 2 3 4
+
- 5 B/nmen _11 55 +0,601
+30,0
- 10 B/nen 3300 41,201

Pe3y/bTaTE! MOBEPKH CYMTATH MOJIOKUTEIBHBIMY, €CITH TI0yYeHHble 3HAUCHHS IOTPENIHOCTEH
He NPEBBINAIOT PEIEIIOB OMYCKaeMoii aGCOMOTHON OTPENTHOCTH, IPHBEIEHHBIX B TaOHLE 6.

7.6 Onpeneenue a6COMIOTHON MOrPENIHOCTH H3MEPEHHs HANPSLKEHHA NOCTOSHHOTO
TOKA METOAOM CMeIeHHS

Onpenenenne abCOMIOTHOM MOTPEITHOCTH H3MEPEHHS HANPSKEHUS MOCTOSHHOTO TOKA METO-
JIOM CMeILeH s TIPOBOJUTE ¢ MOMOIIBI0 KanuopaTopa octiiorpados Fluke 9500B ¢ ucnonbsobanneM
¢dopmuposarens 9530.

7.6.1 Tomwmouuts kamuGparop ocuwuiorpagos Fluke 9500B ¢  ucnosnb3oBaHHEM
¢opmuposareis 9530 ko Bxoxy | ocrmmnorpada.

7.6.2 Oprans! ynpapiieHus ocIIorpada yCTaHOBUTH B CIIEIYIOIIUE NOJIOKEHHUA:

- kaHan 1 — Bxmouen, ca3p Bxoaa — DC 50 OwM, orpaHn4eHHe MOJOCH POMyCKaHUs —

20 MI'm;

- CHHXPOHH3AIHS: TUIl — PEXXHM — ABTO;

- pexxuM «J{uHaMuueckas KannOpoBKay BKIIOYEH;

- pexxuM usMepenns — CpeHee 3HaUEHHE, CTATHCTAKA H3MEPEHUH — BKIIIOUCHA;

- K03 QUIMEHT OTKIOHEHHS — YCTAaHABIMBAETCA U3 TAOHUIBI 7.

7.6.3 Perynaropom «CMellleHHE» YCTAHOBUTD CHTHAI 110 IIEHTPAIbHOM TOpU3OHTATIBHON JIH-
HHUH ocIuIorpaga.

7.6.4 Tlomate HampsykeHHe MOJOXHUTENbHOM nongpHocTH (U+), 3HAa4YeHHe KOTOPOTo
IpHBeeHo B Tabnuie 7, ¢ KanuGparopa Ha BXOA KaHana 1 ocuutorpada. 3HaueHue HaNpsHKEHHA HE
JOJDKHO TIPEBHIIIATE MAKCHMAJIBHO JOIYCTHMBI yPOBEHb Ha BXOJIe ocIiLIorpada.

7.6.5. TIpou3BecTH YCTAHOBKY HAIPSDKEHHsS CMENICHHS, PABHOTO MO BEJIHYMHE BHIXONHOMY
HaIpPSHKEHUIO KATMOpaTopa, HO HMEIoIIeMy IPOTHBOIIOIOKHBIH 3HAK.

7.6.6 TIpou3BecTH M3MEPEHHUs 3aJAHHOTO MOCTOSHHOTO YPOBHS C Kalmubparopa IpH MOMOIIH
aBTOMATHUECKUX M3MepeHuit ocumtorpada.

7.6.7 Omnpenenuth aGCONIOTHYIO MOTPEIIHOCTh H3MEPEHHs IIOCTOSHHOIO HANPSIKCHHUS CO
cMenieHueM 1o popmye (2):

A= [Unsu| — [Uxf 2

rae Upsw — 3HAUCHHE HANPSIKEHHUS, H3MEPEHHOE [OBEPsAEMbIM ocLuiorpagom, B;

Ux— 3HaYeHHE HaIpsSKEHHs], YCTaHOBIEHHOE Ha kanbparope, B.

7.6.8 TIpoBecTy M3MepeHHs mo M. 7.6.1 — 7.6.7 pH OCTAIBHBIX 3HAYEHUIX KOO PUIMCHTA
OTKJIOHEHHS U 3HAYEHHSX YPOBHS IOCTOSHHOTO HANpsXKEHHUS, BKIOYAs OTpHLATEIbHBIE 3HAUCHUS,
yKa3aHHBIX B Tabmu1e 7.

7.6.9 TIposectu M3MepeHus mo m.ar. 7.6.1 — 7.6.8 st OCTaNBHBIX KaHAJIOB ociuiorpada.
IIpy 3TOM HEUCTIONB3yeMble KaHAJIB! HOJKHBI OBITH OTKIFOUCHBL.

7.6.10 TIpoBectn u3Mepenus no m.o. 7.6.1 — 7.6.9 mpH BXOAHOM CONpPOTHBJICHHH KaHAJIOB
1 MOwm.
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Tabmuua 7 — OnpeneneHne abCOMOTHOH MOTPEIIHOCTH H3MEPEHHS HANPSKCHHA MOCTOSHHOTO TOKA
METOJIOM CMEICHHS

KosdduuuenT oTKIOHeHHs | YCTaHOBJICHHBIA ypoBeHb | Ilpenensl qomyckaemoli abCOMOTHOR
ociputorpaga IOCTOSTHHOTO HaNPSKCHUS HOTPEIIHOCTH H3MEPEHHUS
¢ kayimbparopa, B MOCTOSIHHOTO cMelieHus, B
Rex=50 OM | Rpx=1 MOM | Rix=50 OM | Rex=1 MOmM Rex=50 Om ax—1 MOM
2 MB/pen 2 MB/nen +0,5 +0,5 +0,00624 +0,00624
5 MB/nen 5 mB/nen +14 +14 +0,0156 40,0156
10 MB/nmen 10 MB/nen +2,0 +2,0 +(0,0222 +0,0222
20 MB/nen 20 MB/nen +4 +5 +0,0434 +0,0534
- 200 mB/nen - +50 - 0,525
2 B/nen +80 +1,041
- 10 B/nen - +160 - +2.801

Pe3ynbTaThl TOBEPKH CUYHTATh MOJIOXKHTEIBHEIMM, €CIH BO BCEX IIOBEPAEMBIX TOYKaxX
TIOTPEIHOCTE M3MEPEHHS, HE TPEBBILIACT PEEIIOB, IPHBEACHHEIX B Tabuue 7.

7.7 Onpenenenne MUPHHBI M0J0CHI NPOIY CKAHHSA

Onpeenenre MMAPHHBI MOJIOCH MIPOIMYCKaHHs OcLMLIorpada NpOBOJAUTH METOLOM NpPSMOTo
H3MEpEeHNs ¢ MoMombio KanuGparopa ocumitorpados Fluke 9500B ¢ ncmons3osanneM ¢opmMuposa-
tens 9530.

7.7.1 Tlopxmoumte KamuOpatop ocumwiorpagos Fluke 9500B ¢ wucmosnp3oBaHHEM
dopmupopareins 9530 ko Bxoxy 1 ocummiorpada.

7.7.2 YcraHOBHTB Ha ocHmyuiorpagde:

BXOJHOE CONpOoTHBIcHHE KaHana 50 OM; KodbHIMEHT OTKIOHEHHs ocumwuiorpadga —
I mMB/nen; xo3bduuuent paspeptke 100 MKc/men; HHTEPIONAUMS — SinX/X, OTpaHMYEHHE MOJOCHI
TPOIYCKaHHS — BHIKITIOYEHO.

7.7.3 YcraHOBHTh Ha BhIXoge kanmubparopa Fluke 9500B crHyconaanpHBIH CHIHAI 4aCTOTON
50 k[l ¥ YCTaHOBHTH pa3sMax CHTHasla OT 4 10 6 JeNneHui 1o BepTHKaIM. M3mMepuTh pasMax CHTHaIa
UonopHOeE IpH IIOMOIIHM aBTOMATHYECKHX H3MEPeHHHt ocumiorpada.

7.7.4 Beraucaute 3naueHne Usgs = 0,708 UomopHOE, YTO COOTBETCTBYET OCNAGICHHIO
HanpspkeHus Ha 3 nb.

7.7.5 VcraHoBuTh Ha BbIXo#e KaumOpatopa Fluke 9500B curmam ¢ 4acToTod,
COOTBETCTBYIOIIEH BEpXHell TpaHHYHON YacTOTe MOJIOCH POIYCKaHHsA II0BEPAEMOTo ocumuiorpaga,s
COOTBETCTBHH C 3HAYCHHAMH TabnuupsI 8.

7.7.6 YCTaHOBHTH Ha IOBEPSAEMOM oOCIMUTOrpade BeMTHMYHHY Kodp(HUHEHTa pa3BepTKH
10 uc/nem.

7.7.7 Vsmeputs pasmax cHrH&I@ UFmax NPA TOMOIIM aBTOMATHYECKHX H3MEPCHHH
ocumiorpada. 3anucars H3MEPEHHBIE 3HAYCHHS.

7.7.8 Tlposectn m3mepenmss mo mam. 7.7.1 — 7.7.7 nna xko3$UUHCHTOB OTKIOHEHHS
ocummiorpada, ycranasnmBaeMbix u3 psma: 5, 10, 20, 50, 100, 200, 500 MB/nmen., 1 B/nen. Jns
KoaprmenTa oTKIoHeH s 1 B/nen ycTaHOBHTB pa3sMax CHrHala paBHeli 3 B.

7.7.9 TIpoBecTr u3MepeHus 1o m.a. 7.7.1 —7.7.8 11 ocTaabHBIX KaHAIOB ocumyorpaga.

Ta6muma 8 - oaoca mponycKaHMs 0O YPOBHIO -3 1b

XapaKTepHCTHKA Moudukanuu 3HaycHHE
TTonoca nponyckanus no ypossio -3 1b, | WaveSurfer 3014zR 100
IIpH BXOAHOM conpoTuBieHAH 50 OM, WaveSurfer 3024zR 200
MTI 11, He MeHee WaveSurfer 3034zR 350
- ipu K03 PULHEHTE OTKIOHEHHS HE WaveSurfer 3054zR 500
menee 2 MB/nen WaveSurfer 3104zR 1000




auctT Ne 9

Bcero nucros 12

Pe3ynnTaThl TOBEPKHU CUMTATh IOJOXUTENLHBIMH, €CJIH H3MEPEHHOE 3HA4YEHHE pasMaxa
curdaia Upmax 110 11. 7.7.7 He MeHee 3Hayenus U.3;5, BRIYUCIEHHOro 10 11.7.7.4.

7.8 Onpenenenue BpeMeHH HAPACTAHHUA NEPEXOIHOMH XapPAKTePUCTHKH

7.8.1 Onpesenenye BpeMEHH HAPAaCTaHMUs TepeXxoHoit XapakTepucTukd ([1X) npoBoauTs my-
TeM [OJavy Ha BXOZ OCIuIorpada MMITYIhCca ¢ MaibM BpeMEHEM HapacTaHHs OT kanuOparopa oc-
masmtorpados Fluke 9500B ¢ ucnons3oBarneM ¢popmuposarens 9530.

7.8.2 Beixon ¢opmuposarens 9530 moaxirouuTh Ha BXOJA MEPBOTo KaHala MOBEPAEMOro OC-
nuuiorpada.

7.8.3 Oprassl ynpasieHUs ocluiuiorpada yCTaHOBHTE B CJI€AYIONHUE MOJIOXKEHHS:

- kanan 1 — Bxmoues, cBs3b Bxoga — DC 50 Om, monoca nponyckanus — [lonnas;

- CHHXpOHHM3aIHU: TUI — DpoHT, necToyHUK — Kanan 1 (IpoBepsAeMBIi), pexxuM — ABTO;

- pa3BEpTKa - SKBUBAJICHTHAs; MHHAMAIbHOE 3HAaYEHUE KO3 QHuIMenTa pasBepTKH, IPU KOTO-
poMm HabmogaeTcs GpOHT UMITYJIbCa,;

- pexuM u3mepenus: Bpems napacranus (Rise time 10%-90%), cTatuctika usMepeHui
BKJIIOUCHA;

- ko3 duuuenT oTKIOHEHU — >10 MB/zmen.

7.8.4 VCTaHOBUTH aMILTATYLy HMITyJIbca Ha 9KpaHe ociuiorpada He MeHbIle 4 IeTeHuH 1o
BepTuKanu. Haxars Ha nepenueil maHemu ocmuuuiorpada KHONKY «O4MCTATH CTaTHCTUKY» M MPOM3-
BECTU CUMTBHIBAHHE CPEIHETO 3HAYEHUS Pe3y/IbTaTa U3MEPEHHs BPEMCHU HapacTaHUA NPH YHCJIE CTa-
THCTKH H3MepeHUit He MeHee 50.

7.8.5 OnpenenuTh BpeMs HapacTaHUs [IEPEXOIHOM XapaKTepHCTUKH 1o opmyite (3):

t =ytx -t3 €)

TIe tx — 3HaUYeHHe BPEMEHH HapacTaHHsl, U3MePEHHOe [oBEPAEMBIM OcLuLIorpadom, mc;
to — 3HaUEHHEe BpeMEHH HapacTaHus (popMHpoOBaTeNs KaiubpaTopa, Iic.

7.8.6 [NosTOpHTH W3MepeHus 1o 1.1 7.8.1 - 7.8.5 11 x03dHHUUHEHTOB OTKIOHEHUS OCLIUILIO-
rpaa, ycraHaBiuBaeMsIx U3 paza: 20, 50, 100, 200, 500mB/nen, 1 B/nen.

7.8.7 IoBTOpUTH M3MepeHHs 110 1L 7.8.1 - 7.8.6 171 OCTANBHBIX KaHAIOB ocLuuiorpada.

Pe3ynbTaThI IOBEPKH CYATATH TOJIOKUTE/IHBIMH, €CITH BEMUCIEHHBIE 10 Gopmyie (3) 3HaYCHHA
BPEMEHH HapacTaHHs He NPEBBIIIAIOT 3HAYEHNH, IPUBEJEHHBIX B Tabmmuue 9.

Ta6nuua 9 — 3HaueHue BpeMeHH HapacTanus [1X

Moau¢ukaius ocumuiorpados 3nauenue I1X, He, HE Gonee
WaveSurfer 3014zR 3,5
WaveSurfer 3024zR 1,75
WaveSurfer 3034zR 1,0
WaveSurfer 3054zR 0,8
WaveSurfer 3104zR 0,43

7.9 Onpenejenne OTHOCHTEJIbHOI IOTPEMHOCTH YACTOTbI BHYTPEHHEro OIOPHOIro
resHeparopa

OmnpeneneHne OTHOCHTENIHHON MOTPEIHOCTH 4acTOThl BHYTPEHHErO0 OMOPHOrO reHeparopa
IIPOBOIUTH METOOM CTPOGOCKOMMYECKOro IpeoGpasoBaHus ¢ IOMOMIBIO KauGpaTopa ocpuuiorpagos
Fluke 9500B.

7.9.1 Togxmouuts kamuOparop ocuwuiorpagos Fluke 9500B ¢ wucmombp3oBanneM
dbopmuposatens 9530 xo Bxoxy 1 ocrmtorpada. )

7.9.2 BBINOJNHHTH ClEAYIONHe YCTaHOBKH OocLuLIorpada:
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- kaHan 1 — Bxmouen, cBa3b Bxoga — DC 50 OM, orpaHHYeHHE IOJIOCH MPOIMYyCKaHHSA —
BrikmoueHo;

- CHHXPOHH3AIU: PEXUM — ABTO;

- peXHM H3MEepEeHUs — YacTOTa, CTATUCTHKA M3MEPEHUH — BKIIOUEHA;

- k03 punuent orknonenus — 100 MB/ne;

7.9.3 TMogars Ha BXOA ociuuaorpada CHHYCOMAAIBHBIA CHIHAl ¢ Kanubpartopa, 4acTOTOH
frecr=10,008 MI'n. AMIIUTYLy CHTHaga ¢ Kanmubparopa yCTaHOBHTH HEe MeHee 6 IeleHHi mmo
BEPTHKATILHOM LIKaNe ocnuorpada

7.9.4 VCTaHOBHTH MUHHUMATbHOE 3HA4YEHHWE UIMHBI HaMATH OcHUIorpada (B HacTpodkax
pa3sBepTKM BHIOPATh YCTAHOBKM JJIMHEI 3alIHCU U YCTaHOBUTH 3HaueHue 500).

7.9.5 VcraHoBuTh Kodddumuent pasBeptkd ocumwmiorpaga 500 mxc/men. Ha oskpane
ociunorpada 6yaeT HaGIFOAATHCS HU3KOUACTOTHBIH CHrHaN Ferpos.

7.9.6 Haxars Ha mepeiHedl maHend ocumuiorpada KHomky «O4YUCTHTH CTaTUCTHKY» H
TIPOM3BECTH CUMTHIBAHHE CPEHEr0 3HAYEHHs Pe3ybTaTa M3MEPEHUs YACTOTHI [IPH YHCIE H3MEPEHHH
He MeHee 50.

7.9.7 Onpenenuts abCOMOTHYIO MOIPEITHOCTh YaCTOTHI BHYTPEHHEr0 OMOPHOTO reHeparopa
Ar o popmye (4):

Ar = Ferros - 8000, 4)
rae: Fcrpop— YacToTa HHM3KOYaCTOTHOrO CHUTHala, HabmiomaeMoro Ha — 3KpaHe
ociutorpadga, '

7.9.8 BBMUCIWTL OTHOCHTENBHYIO TOTPEIIHOCTh 4YacTOTHI BHYTPEHHEro OIIOPHOTO
reHeparopa 1o ¢popmyie (5)

8r = Ar/107, (5)
rae: Ar — abCcoIoTHAs MOrPENIHOCTh YacTOTHl BHYTPEHHETO ONOPHOrO reHepaTopa, ompene-
JeHHas 1o ¢opmyne 11.7.9.6, T'n.

Pe3ynsTaThl HOBEPKH CUMTAaTh MOJIOXHTENBHBIMH, €CIH BBIYMCIEHHOE 1O (opmyrne (5)
3HaYeHHe TIOTPEIIHOCTH He mpeBbimaeT £107.

7.10 Onpenenenne aGCOMIOTHON MOrPEmIHOCTH YCTAHOBKHM YPOBH# cpafaThiBaHms
nugpoBoro JIOrM4ecKoro aHajam3aTropa (TOJBKO s MoaHuduKamui ¢ JOrHYECKHM
aHAJIN3aTOPOM)

7.10.1 OmnpeneneHne TOrPEIIHOCTH MPOBOAMTS C HOMOIIBIO KamubpaTopa ociuiuiorpagos
Fluke 9500B, ucmone3ys JOTHYECKMH NPOOHMK M3 KOMIUIEKTa OCHM/IIOrpadpa B ClenyrolieH
MIOCIIeA0BATEILHOCTH :

7.10.2 TlpousBecTH cOpoC BceX HACTpoeK ocuuuiorpaga W YCTAaHOBUTH 3aBOACKHE
HaCTPOWKH.

7.10.3 TloAKTIOUHTL JIOTMYECKMI NPOOHMK M3 KOMIUIEKTa oOcHuiiorpaga K pasbemy
JIOTHYECKOTO aHAIM3AaTOpa Ha Tepe/IHell aHeIm ocIuIorpaga.

7.10.4 Bxtrounts mudpoBble KaHaubl B OcHUUIOrpade, aHaIoroBble KaHAIb! JOJKHBI ObITH
OTKJTIOUYEHBI.

7.10.5 Boixox KammubpaTopa NOAKIIOYATE K afalTepy, BHX KOTOPOro IpUBEJeH Ha pUCYHKe 1.
CUTHAIBHBIH pa3beM JIOTHYeCKOro mpoOHMKa, HauMHas ¢ KaHana DO moaxmouuTh K ajantepy, BUJ
KOTOPOTO TpUBEEH Ha pHUCYHKe 1.
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Pucynok 1
rae: 1. BNC-pasbeM (k kanuOparopy)
2. CoenuHUTENbHAS TUTAHKA (2 IT.)
3. CUTHaNBHBIN pa3beM JIOTHUECKOro IpOOHHKA
4. (3eMIISHON)» pa3beM JIOTHIECKOTO IPOOHMKA

7.10.6 B MeHIO JIOTMYECKOTO aHAIM3aTopa OCHWLIorpaga yCTaHOBHTH CICHYIOLIHC
napameTpal:

- THII JIOTHKH — ONIpeJe/ICHHBIN I10Ib30BaTEICM;

- IOPOT YPOBHst — cornacHo Tabmune 10;

- rucTepe3uc — cornacHo Tabmunue 10.

7.10.7 3amath ypoBeHb CHTHANA ¢ Kanmbparopa cornacHo Tabmuue 10.

7.10.8 TInaBHO yBeqMYMBAaTh HANpPsDKCHHE HA BBIXOJE KanuOparopa 1O 3HAYCHHS, IPH
koTopoM KaHal D0 nepexouT B COCTOSHHE yCTONYMBON «JIOTHYECKOH CAMHHAIIBIY.

7.10.9 ThiaBHO yMEHBIIATh HAMNpsKEHHE HA BBIXOJe Kamubparopa 10 3Ha4eHHS U, TIPH
KOTOpoM KaHajl D0 JIOrMYecKOro aHaIM3aTopa MEPEeXOJUT B COCTOSHHE «JIOTHYCCKOTO HYIA).
3anucaTh H3MEpPEHHOE 3HaUYeHHe HanpspkeHus ¢ kanmuopatopa Uwm B Tabmuity 10.

7.10.10 TInaBHO yBEIMUMBAThL HANPSKEHUE HA BEIXoAE kanuOparopa 10 3Ha4eHHs Usepx, TIPH
KOTOpoM KaHat D0 IIepeXOUT B COCTOSHHE «IOTHYECKOH eIMHHLIBIY. 3aIHCaTh U3MEPEHHOE 3HACHUE
HanpskeHus ¢ kanuopaTopa Usepx B TaOmuity 10.

7.10.11 TToBTOpHTH H3MepeHus 1o .1, 7.11.5 - 7.11.10 1715t ocTanbHbIX LHPPOBBIX KAHATOB.

Ta6numna 10 — Onpeesnenne abCOMOTHON MOTPENTHOCTH YPOBHS cpabaThIBaHUS
Y CTaHOBNEHHBII SnaueHne Hsmepennble Jonyckaemble
YPOBEHE Veranosnenmsi | PPPRORHOTO 3Ha4YeHHs YPOBHS TpeJessl YPOBHS
cpabaThiBaHMs, | THCTEpE3HC, B HalpsDKCHHA cpabaThIBaHHs cpaGatblBaHUs
B ’ ’ Kanubparopa, Usor B U B Useps B, | Uni, B,
B PP Heo He GoJlee | He MEHee
0,1 +10,45 +10,45 +9,55
100 1,4 +11,10 F11,10 | +8,90
0,00 0.1 +0,15 70,15 | 0,15
: 1,4 +0,80 70,80 | -0,80
0,1 9,55 29,55 210,45
—10,00 14 -8,90 -8,90 -11,10

Pe3ynbTaTsl NMOBEPKH CYHMTATh IOJIOMKHTEIBHBIMH, €CIH H3MEPCHHBIC 3HAYCHHS YPOBHA
cpaGaTHIBaHHs IOTHYECKOTO aHAM3ATOPa HAXONATCS B IIPEieNax, NIPHBEACHHBIX B Ta0HIle 10.
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8 O®OPMJIEHHE PE3VYJBTATOB IIOBEPKH

8.1 IIpy MOJOXKHTENBHBIX pe3yJbTaTaX IOBEPKH HArpy3ok O(opMisieTcs CBHACTEILCTBO O
MoBEpKE B  COOTBETCTBMM C  NpHKasoM Munnpomropra Pocennm  oT 02.07.2015
Ne 1815 "O6 yrBeprnenun [Topsiika NpOBEICHHS OBEPKH CPEICTB H3MEPEHHUHA, TPeOOBAHHUS K 3HAKY
TIOBEPKH H COJIEPIKAHUIO CBUIETEIBCTRA O MOBEPKE".

8.2 TIpu OTpHILATENBHBIX pe3yNbTaTaX MOBEPKH MPHOOp HE JOIYyCKaeTcs K JambHEHIIeMy
NPUMEHEHHIO, B TACITOPT BHOCHTCA 3aIlMCh O HEMPHTOXHOCTH €ro K SKCIUTyaTalliy, 3HaK Npe/IbuIymeH
MOBEPKH TacHTCS, CBHICTENECTBO O IIOBEPKE AHHYNHPYeTCs M BBUIACTCA M3BELICHHE O
HENPHTOHOCTH.

HagansHuk oTena ucnsITaHui

U cepTH(UKAITHA ( : C.A. Koprees



