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1. ObUIHE IMOJIOKEHUSA

Hacrosmas MmeToauka pacnpoctpaHnsercs Ha ociiuiorpads! mudpossie AKUII-4138 (nanee —
ocuuiutorpadel) H YCTaHaBIHBAET METO/IbI U CPEJICTBA ITOBEPKH.

IlpocnexuBaemocTs NHpH noBepke ocuuuiorpagos oOecrneynBaeTcs B COOTBETCTBHH CO
CJIEJIYIOLIMMH rOCy/1apCTBEHHBIMH IIOBEPOYHBIMH CXEMAMH:

- TOCYJapCTBEHHOH IOBEPOYHOH CXeMOH, yTBepkKIeHHOH mnpukasoM Poccranpapra ot
31 nexabps 2019 r. Ne 3463, x rocy/1lapcTBEHHOMY NEPBHYHOMY CIELMAIBHOMY 3TAJIOHY €IHHHIIBI
MMITyJIbCHOTO 3JIEKTPHYECKOr0 HANpsDKeHHs ¢ JUTHTENBHOCTEIO mmmynbea o 4-1071! o 1:10% ¢ —
I'DT 182-2010.

Jlns oOecneveHns peann3allil METOJMKH IOBEPKH NPH ONPENENIEHHH METPOJIOrHYECKHX
XapaKTEePUCTHK 10 11. 1. 9.1 — 9.6 nmpuMeHseTcs METO IPAMBIX H3MEPEHHIA.

2. IEPEYEHD ONEPAIIMI MOBEPKH CPEJICTB U3BMEPEHHI

[Ipy npoBeJeHHH NEPBHYHOH M NEPHOJMYECKOH MOBEPOK OCHHIOrpagoB JOJKHBI OBITH
BBINOJIHEHBI ONEepaldH, yka3aHHele B Tabuuue 1. Omepammu mo m.im. 9.1 — 9.6 BHINOJHAIOTCS B
TIPOH3BOJIEHOM IOPSAJIKE.

Tabnuna 1
Howmep pasznena
O0s3aTe/IbHOCTD BHINOJHEHHS (mynkra)
omnepanuii MOBEpPKH MpH OO
MOBEPKH, B
HanmenoBaHue onepanyy NoBEpKH COOTBETCTBHH C
KOTOPBIM
[EPBHYHOH NIEPHOIHYECKOH BBITIOJIHAETCH
[10BEpKe MOBEPKE onepauus
NIOBEPKH
1 Buemnuit ocMOTp cpeIcTB H3MEPEHHH Jla Ha Paznen 6
2 IloaroroBka Kk NIOBEPKE H onpoboBanue Jla Ta T
CPeJICTB H3MEpeHHIH
3 IlpoBepka nporpaMMHOro obecrnedyeHus Ja Jla Pa3nen 8
4 OnpeneneHue METPOJIOrHYECKHX
XapaKTEPUCTHK CPEJCTBA H3MEPEHHH H
MOJITBEPXK/ICHHE COOTBETCTBHS CPE/ICTBA Paznen 9
H3MEPEHHH METPOJIOTHYECKHUM
TpeOOBaHHAIM
5 Onpenenenne aObCOMOTHOH MOIPEIIHOCTH
M3MEPEHUs HaNPsHKEHHs MOCTOSHHOIO TOKa Ja Ha 9.1

H K03 PHIMEHTa OTKJIOHEHHS

6 Onpenenenue aOCOMOTHOH NMOrPENIHOCTH
U3MEpeHHs HalPsHKeHUS IOCTOSHHOIO TOKa Jla Jla 9.2
[HOCTOSIHHBIM CMEIIEHUEM

7 Onpenenenne abCOMOTHOH MOrPENIHOCTH

U3MEPEHHS UMITYTIBCHOTO JIEKTPHYECKOr0 Ja Ha 9.3
HalpsKEHUS

8 Onpenenenne OTHOCHTEIBEHOM

MOrPELIHOCTH YaCTOThl BHYTPEHHEIO Ha Ja 94

ONOPHOI'0 re’eparopa

9 [IpoBepka IMPHHBI I10JIOCHI
IpOINyCcKaHus ocuuiuiorpaga

Ha Ha 9.5

10 Onpenenenne BpeMEHH HapacTaHHs
Hepex0/JHOH XapaKTepHCTHKH Ha Ia 9.6
ociuuiorpada




3. TPEBOBAHMUS K YCJIOBHUSIM ITPOBEJIEHUSI IOBEPKH

— TeMIepaTypa oKpyxatouiero Bo3ayxa ot mwnoc 15 °C go mwmoc 25 °C;

— OTHOCHTECJIbHasA BJIAXXHOCTD
- ElTMOC('l)CpHOC JaBJICHHC

HalpsAKCHHE IMUTAKOLIEH CETH
4acTOTa MUTAIOIIEH CETH

ot 20 % mo 80 %;
ot 84 mo 106 klla;
ot 200,0 mo 240,0 B;
ot 47 no 63 I'mm.

4.METPOJIOTHMECKHUE U TEXHUYECKUE TPEBOBAHUS K CPEJCTBAM ITOBEPKH

Tabnuna 2 — CpescTBa NOBEPKH

Onepanuu noBepKH,
Tpedylomnme
IIPUMEHEHHE CPEJICTB
IIOBEPKH

MerTponoru4eckie ¥ TEXHHYECKHE
TpeOOBaHMs K CPEJCTBAM IIOBEPKH,
HeoOXOJMMBIE JUIs ITPOBEICHHS TIOBEPKH

[Tepeuens peKOMEHyeMBIX
CPEZCTB MOBEPKH

9.1-94

Jluana3oH H3MEPEHHUs CONPOTHBICHHS OT

10 Om o 12 MOm. Ilpenensl nonyckaemoi
OTHOCHTEJILHOH TOrPeIIHOCTH H3MEPEHHH
conpotuBienus £0,5 %. JlnanasoHsl
BBIXOJHOTO HaNpsDKEHHS [TOCTOSHHOIO TOKa:
ot 1 MB o 5 B Ha Harpy3ke 50 Om, ot 1 MB
10 200 B Ha Harpy3ke | MOwm. [Ipenesnst
JonycKaeMoii abCoMOTHOM NOrpeIHOCTH
BOCIIPOM3BE/ICHHSI HAMPSUKEHUS
nocrosaroro Toka £(0,00025 Ugyx+25-10)
B. Jluana3on 4acTOT CHHYCOHIaJIbHOTO
curdana ot 0,1 I'mmo 3,2 T ¢
¢dopmuporareneM 9530. Ilpenesns
JIOMyCKaeMOH OTHOCHTEJIbHOM IOrPENIHOCTH
YCTAHOBKH YacTOThI CHTHasa +2,5- 107,

Kammbparop ocumiorpagos
9500B (per. Ne 30374-13)

9.5

Jnanason vacror ot 0,1 ' no 40 I'T'xx (¢
onuusamu 5 u 22). [1peznens! gonyckaeMom
OTHOCHTEJIBHOM MOrPeIIHOCTH YCTAHOBKH
yacTtoTel £2x107.

[Ipenen nomyckaemMoil OTHOCHTEILHOM
MOrPEIIHOCTH YPOBHS MOIIHOCTH Ha
gactorax 10 40 [Tu = | ab.

Jlnanazon yactot ot 0 no 18 I'T'l.
JlnanazoH H3MEpPEHHH MOIIHOCTH

ot 3x10* o 102 MBT

['eneparop curHaaoB
MG3694C
(per. Ne 45035-10).

Barrmetp noryonmaemMo
momuoctd CBY NRP18T.
(per. Ne 69958-17).

9.6

Bpems HapacTanus He 6onee 11 mc.
JIOTIOTHUTENIBHOE CPEJICTBO IIOBEPKH:
Artrenroarop 30 dB ¢ nonocoii npomyckaHus
50 ITo.

['eHepaTop HCIBITATEIBHBIX
ummyiscoB Picosecond 40035.
OUKCUPOBAHHBIH aTTEHIOATOP
30 dB.

anME‘IaHHC — ,[IonycxaeTca HUCIIOJIL30BATh IIPH MOBEPKE JIPYTHUE YTBEPXKIACHHBIC 3TAJIOHBI CIIMHHI]

BEJIMYMH,

CpeCTBa HBMCPGHHﬁ VYTBEPKJICHHOI0 THIOA H IIOBCPCHHBIC,

YAOBJICTBOPAIOIIHE

METPOJIOrHYCCKHM Tp86OBaHI'IHM H oOecrneyuBaloIIee COOTHOLICHHE HOI‘peLLIHOCTCfl nsmepeﬂuﬁ HE

oonee 1/3.




Tabmuua 3 — BecnomorarebHbIe Cpe/ICTBa NOBEPKH

H3amepsiemas Merposiornyeckie U TexHuueckne TpeboBanus | IlepeyeHs peKOMEHAYEMBIX
BEJINYHHA K BCIIOMOT'aTeJIbHbIM CPEJICTBAM IOBEPKH CpeJICTB IIOBEPKH

Jnana3on u3mepenuit remnepatypsl ot 0 10
+50 °C. IIpenens! JonyckaeMoi abCOMOTHON

Temneparypa NOrPEUIHOCTH H3MEPEHHH TEMIIEPATYPBI
0,25 ... Tepmorurpometp
JlnanazoH #3MepeHHH OTHOCHTEIbHON Fluke 1620A

BJIQKHOCTH OKPYKaIOIIEro BO3AyXa

ot 0 1o +100 %. IIpenensl nonyckaemoit
Brakwnocts abCOIOTHOH MOrpelIHOCTH H3MEPEHHH
OTHOCHTEJIbHOH BIaXXHOCTH OKPYKalOIEro
Bo3jyxa +2 %.

(per. Ne 36331-07)

JlnanazoH u3MepeHuit armocgepHoro
nassienus ot 30 o 120 xIla. ITpenesnsr
Jionyckaemoit abcomoTHON NOrPeIHOCTH
usMepeHui atmocdeproro aasnenus +300 [a.

MasnomeTp abCcomoTHOrO
nasnenus Testo 511
(per. Ne 53431-13)

JlaBnenue

Jlnanaszon U3MepeHHH NepeMeHHOro

HanpsokeHus ot 50 no 480 B. Ilpenens [Tpubop u3mMepuTENLHBIH
JOMYCKaeMOil OTHOCHTEIbHOM MOrpeIIHOCTH HBEPCAIBHBIH MapaMeTpoB
Hanpsokenue 1 yacrora Y . P o AR PROMETR
" H3MepeHHil nepeMeHHoro HanpsokeHus 0,2 %. INEKTPHIECKOH CETH
IHTAOIIEH CETH .
Jluanazon u3mepeHH# yacToTsl 0T 45 10 66 'l DMG 800
[Ipenensl nonyckaeMoil OTHOCHTEIbHOM (per. Ne 49072-12)

norpeurHocT: uamepenui yactotsl 0,1 %.

[Tpumeyanne — JlomyckaeTcs HCMOIb30BaTh JIPYIHE CpEACTBA HM3MEPEHHH YTBEPHKICHHOIO THIA,
MOBEPEHHBIE W HMEIOIHE METPOJIOTHYECKHE XapaKTepPHCTHKH, aHAIOTHYHBIE YKa3aHHBIM B JIaHHOH
Tabnuue.

5. TPEBOBAHMSI (YCJIOBHS) 10 OBECIIEYEHWIO BE3OITACHOCTH IMTPOBEJIEHHU S
ITOBEPKH

5.1 Ilpu mpoBesieHHH TOBEPKH HODKHBI ObITh cobGmonens! TpeGoBanus I'OCT 12.27.0-75,
I'OCT 12.3.019-80, I'OCT 12.27.7-75, tpeGoBanus mpaBHI IO OXpaHe TpyAa INpH SKCIUTyaTallHH
3NEKTPOYCTAHOBOK, YTBEPIKIACHHBIX TNpHKasoM MHHHCTepcTBA TpyJda H COLHMAILHOM 3allMTHI
Poccuiickoit ®epeparuun ot 24 uions 2013 r Ne 328H.

5.2 CpesicTBa MOBEPKH, BCIIOMOTaTe/bHBIE CPEACTBA IIOBEPKH H 00OpPYIOBaHHE JODKHbI
COOTBETCTBOBATEH TPeOOBaHUAM 0€30MIaCHOCTH, H3JI0KEHHBIM B PYKOBOJICTBAX I10 3KCIUTyaTallHH. .

5.3 IoBepuTenb JO/DKEH MPOHTH HHCTPYKTaXK 110 TEXHHKE O€30I1aCHOCTH H HMETh neficTByIomIEe
YIOCTOBEpEHHE Ha TpaBo paboTel B 3JE€KTPOYCTaHOBKAaX ¢ HampsokeHmem g0 1000 B c
KBaTH(UKAIMOHHOM rpynIoii o snexkrpodesonacHocTd He Huxke [1L

6.BHEIIIHUI OCMOTP CPE/ICTBA UBMEPEHHUIN

Ilepen moBepkoii JIOMDKeH OBITH NPOBEACH BHEINHHWH OCMOTpP, IPH KOTOPOM JOJDKHO OBITH
YCTAaHOBJIEHO COOTBETCTBHE MOBEPSEMOr0 OCIHIIorpada caexyrommM TpeOoBaHHsM:

— HE JIOJDKHO OBITh MEXaHHYECKHX IOBPEKICHHUH Kopryca. Bee HammucH 10/0KHBI OBITE YETKUMH H
SICHBIMH; '

— BCE pa3beMbl, KJIEMMBI ¥ H3MEPHUTENIbHbIE IIPOBO/IA HE JO/DKHBI HMETh IOBPEXK/ICHHN U JOJDKHBI
OBITh YHCTHIMH.

[lpu HaymywK JedeKToB NoBepseMsbli ociuutorpad OpakyeTcs H HanpaBJIsSe€TCs B PEMOHT.



7. IIOATOTOBKA K ITOBEPKE 1 OITPOBOBAHHUE CPEJICTBA H3MEPEHHI

7.1 Ilepen npoBeaeHHEM NOBEPKH JI0JKHBI OBITH BBINOIHEHBI CIIEIYIONIHE I0ATOTOBHTEIbHbIE
paboTHI:

7.2 BBINOJHUTL YCTAHOBKY IPOrpaMMHOro ofecrieueHHs W3 KOMIUIEKTa MpuOOpa cOriacHo
PYKOBOJICTBY I10 3KCILTyaTallHH.

7.3 Ilocne ycTaHOBKH NMPOrpaMMHOTO OOeCTeYeHHs MOAKIFOYHTE NMPHOOP K KOMIBIOTEPY H
BBINIOJIHHTE 3aITyCK YCTAHOBJIEHHOM NPOrpaMMBl COTJIaCHO PYKOBOJICTBY I10 3KCILTyaTallHH.

JloxaTeca 3aBepHIeHHs NPOLEypsl ONpe/ie/ieHdsi nporpammoii npudopa. [Ipu npaBuIbHOMN
YCTaHOBKE NMporpamMMbl B HAeHTH(HKauH npubopa, mporpaMMa IepexoauT B pabodnii pexum.

BeImoHUTE  MpOBepKY (YHKUMOHHPOBAaHHS NPOrpaMMbl IIyTEM H3MEHEHHS OPraHoB
ylpaBjieHus ocluiorpada — koapGuimueHTa OTKIOHEH S, KO3 DUIIHEeHTa pa3BEPTKH.

BhINoIHATE yCTaHOBKY 3aBOACKHX HACTPOEK (COrJIACHO PYKOBOJCTBY I10 KCILUTYaTAIlHH).

Ocumtorpad 10/mkeH BepHYThCs K IEPBOHAYATBHBIM HACTPOMKAM.

7.4 KonTtponb ycioBHii 1no obecrniedeHHI0 0e30MacHOCTH NMpOBEJEHHs MOBepKH (paszuen 3)
JI0JKEH OBITH BBIMOJIHEH Nepe/l HA4aloM IIOBEPKH.

7.5 KoHTposnb ycrioBHit IPOBEICHHs NOBEPKH (paszien 3) 10JDKeH ObITh BBINOJIHEH MEpe]] HAYaIoM
TIOBEPKH.

7.6 I1pu onpoOoBaHHH ocuusutorpada NIPOBEPSIOT paboTocnocoGHOCTE
KHJIKOKPHCTAJUTHYECKOrO0  JIMCILIEs, PEryasTopoB M (QYHKIHOHAIBHBIX KIABHII. PeXHMBI,
0TOOp@KaeMble Ha JUCILIEE, IPH MEPEKIIOYEHHH PEXUMOB H3MEPEHHH M HAKATHH COOTBETCTBYIOMIMX
KJIABHIII, JI0JDKHBI COOTBETCTBOBATH TPEOOBAHHMSIM PYKOBOJICTBA MO IKCILIyaTaIlHH.

8. IPOBEPKA ITPOI'PAMMHOI'O OBECITEYEHUSI CPEACTBA UBMEPEHUI

[IpoBepKy HACHTH(OHKAIMOHHBIX JAHHBIX IIPOrPAMMHOrO o0ecredeHns OcCHuuIorpados
IPOBOJMTCA IPH 3allycKe nporpaMMbl. B 3arpy3ouHom okHe oToOpakaroTcs HIeHTH()HKAHOHHbIE
JTaHHBIE.

Mudopmanus o mporpaMmHOM ofecnedeHHH AOCTYyNHA NpH Haxkatud KHomku «Help» —
«Instrument info».

Pesynbrar npoBepKH CYHMTATh TNOJOKHTEIBHBIM, €CJIH BEPCHSA IIPOrPaMMHOr0 00eCcIedeHHs

COOTBETCTBYET JJaHHBIM, IPHBEACHHEBIM B Tabmwuile 4.

Tabmmna 4

W ienTHduKaloHHble JaHHbIe (IPH3HAKH) 3HayeHue
WUnentndukanmonnoe Haumenosanue [10 FemtoScope 2162
Homep Bepcun (npentudukanuonnsii Homep I10) He Huxke 4.2.6.9

IIpumeyanne: nomep Bepcun [1O onpenensercs no nepseiM yerhipeM LHUpaM, pa3ieieHHBIM
TOYKaMH; JIONYCKAIOTCS JIF0ObIE I0NOIHHTEIbHbIE OyKBEeHHO-1IH(poBble 0003HAYCHHS.

9. ONIPEJIEJIEHUE METPOJIOT'HYECKHX XAPAKTEPUCTHK CPEJICTBA
WU3MEPEHUI U TOJTBEPXK/JIEHHUE COOTBETCTBHUSI CPEJICTBA H3MEPEHMM
METPOJIO'HYECKHUM TPEBOBAHUSIM

Ilepuosgeckas mosepka ocuwwiorpada, B ClIydae €ro HCIONB30BaHHs Il HW3MEDEHHI
MEHBIIET0 YKMCJIa BEJIMYHH, 110 OTHOILEHHIO K YKa3aHHBIM B pa3jiesie « MeTpoIorHyecKue U TeXHHYECKHE
XapakTepucTuku» Onucanus THNA, JONYCKAaeTCs HAa OCHOBAHHMH IMHMCBMEHHOIO 3asBJIEHHS BJaJelblia
ocummiorpada, oGopMIEHHOr0 B NPOM3BONBHOH (opme. COOTBETCTBYIOMIAs 3alHCh MODKHA OBITH
CJleJIaHa B CBHICTENILCTBE O MOBEPKe NpHOopa.

9.1 Onpenesenne a6co/II0THOI MOrPeMHOCTH H3MEPEHHS HANPSKeHHs MOCTOSHHOIO TOKA
H KO3QPHIHEnTa OTKJIOHEHAS

BHUMAHHUE!!! 3anpemaercs moaasaTth Ha BX0J OcuHJLIOrpadga CHrHajJ ¢ yYpoBHeM
cepime 2B

Omnpenenenne aOCOMIOTHONW IOTPEIIHOCTH HM3MEPEHHS HaNpsOKEHHS MOCTOSHHOIO TOKa
NPOBOJIMTE € NOMOIIBIO KanuOparopa ocuuutorpagos Fluke 9500B ¢ ucnonszoBanneM dhopmupoBares
9530. -



9.1.1 [lonxmounts  kamuOpatop  ocumuiorpago  Fluke 9500B ¢ ucnosszoBanneM
(popmuposarens 9530 ko BXojy KaHana ocuuuiorpada.

9.1.2 BeinoHAUTS clIeyIOlIHe YCTAHOBKH Ha ocIHiUiorpade:

— pexum u3Mepenus: Mean (Cpenee 3nageHue)

9.1.3 YcraHOBHTh KamHOpaTop B pEeXAM MCTOYHMKA HANPSDKEHHS IIOCTOSHHOINO TOKa.
YCTaHOBHThL Harpy3sKy Ha BBIXOJe KanuOparopa B COOTBETCTBHH C COIPOTHBJIEHHEM BXOZa
ocumiiorpadga. IlpoBectn H3MepeHHs HaNpsHKEHHs IOCTOSHHOTO TOKa IIONOXKHTENBHOH U
OTPHIIATEILHOM MOJIAPHOCTH, IPH YCTAHOBKaX, IPHBEACHHBIX B Ta0IHIE 5.

9.1.4 JIns mosyueHus pe3ynbTaTa M3MEPEHHsI NPOM3BECTH CYHTHIBAHWE CPEIHEro 3HAYEHHS
pe3ysibTaTa H3MepeHHus. 3anucaTh H3MEpPEeHHbIe 3Ha9eHHs B Ta0bmuiy S.

Onpenenuts abCOMOTHYIO INOIPEIIHOCTE M3MEPEHHS HANPSUKEHHS MOCTOSHHOTO TOKAa II0

bopmyiie (1):
AU = Uy = Ussoo €y

rzte Uysw — 3HaYEHHE HANPsHKEHHUs, H3MEPEHHOE OBepseMbIM ocuiuiorpadom, B;
Uosoo — 3HaUCHHE aMILTATY/IbI, YCTAHOBJIEHHOE Ha Kanubparope, B.

Onpenenute aGCOMOTHYIO IOIPEIIHOCT YCTAHOBKH KO3(M(HIMEHTa OTKIOHEHHS IO
bopmyie (2):

AK, = (Un3M+ - Uu:-m-—)/6 (2)

171 Ui+ — 3HAYEHHE MOJI0XKHTENBHOTO HANPSHKEHUS, H3MEPEHHOE MOBEPSEMbIM ociHIorpadom, B;
Uisw- — 3Ha4€HHE OTPHIIATEILHOTO HANPSHKEHHS, H3MEPEHHOE MOBEPAEMBIM ocIHiIIorpadoM, B;

9.1.5 ITosroputh M3Mepenust mo 1. m. 9.1.1 — 9.1.4 juIs OCTAIBHBIX KaHAIOB ocLuiUIOrpada.
Heucnonesyemsie kaHab1 JOKHEI OBITH BBIK/IIOYEHEI. /

Tabnuua 5
3aveHHe 3Hauyenue HanpsbkeHus | J{omyckaemble Ipe/ieibl 3HaYeHU i
vy . MIOCTOSSHHOTO TOKa, HanpsoKeHus/
CTaHOBJICHHBIH HaNpsHKeHUs
H3MEepeHHoe K03 duLHeHTa OTKIIOHEHHS
KO3 (UIHEHT | MOCTOSIHHOIO TOKA,
ocuuiorpagom N .
OTKJIOHEHHS YCTAHOBJICHHOE Ha Huwxuui Bepxuuii
kamibparope P T o npejaen npezen
conpoTtusiieHHH 50 Om
+75,0 MB +71,00 MB +79,00 MB
25 MB/nen -75,0 MB -79,00 MB -71,00 MB
24,62 mB/nen 25,38 mB/nen
+150,0 MB +143,00 MB +157,00 MB
50 mB/nen -150,0 MB -157,00 MB -143,00 MB
49,25 mB/gen 50,75 mB/nen
+300,0 mB +287,00 MB +313,00 MB
100 mB/nen -300,0 MB -313,00 MB -287,00 MB
98,50 mB/nmen 101,50 mB/nen
+450,0 MB +431mB +469 MB
150 MB/nien -450,0 MB -469 MB -431 MB
147,80 MB/nen | 152,20 mB/nen
+750 MB +719 MB +781 MB
250 mB/nen -750 MB -781 mB -719 MB
246,20 mB/men | 253,80 mB/nen

Pe3ym,mrbl IIOBEPKH CHHTATh IOJIOKHTECIIBEHBIMH, €CJIH H3MCPCHHBIC 3HAYCHHA HAIMPsKCHHA
IIOCTOSTHHOTO TOKa HE MPEBBIIIAKOT JOIIYCKAeMbIX IIPEIC/IOB, IPHBECHHBIX B Ttabnuie 5.



9.2 Onpenesienne a6COIIOTHOM MOrPEMIHOCTH H3MEPEHHS HANPSIKEHHs OCTOSHHOIO TOKA
NOCTOSIHHBIM CMENIeHHEeM

BHUMAHME!!! 3anpemaercs mogaBaTh Ha BX0/J OCHH/IOrpada CHrHaJ ¢ YpOBHeM
cebime 2B

Onpenienenne  abcoMOTHOH IMOrpeNIHOCTH W3MEPEHHs HANpPSHKCHUS TIOCTOSHHOTO TOKa
MOCTOAHHBIM CMEIlEHHEM IPOBOIMTE C MoMmouipio KamubOparopa ocuuutorpador Fluke 9500B c
UcCIoyib30BanueM opmuposarens 9530.

9.2.1 llonxmounts  KanuOparop  ocuuLIorpagos
(opmupoparens 9530 ko Bxoay kaHasa ocuuiiorpada.

YcTaHoBHT Ha KauuOpaTope peXXHM BOCIPOHM3BEJEHMs IOCTOSHHOIO HANpsHKEHHUs
MOJIOKHTEIbHOH IOJISPHOCTH.

B Menio u3mepennii ocriuiorpada BeIOpaTh H3MepeHHe NOCTOSIHHOTO Hanpsokenus (Mean).

B menro kanana BeiOparts pynknuio «Cmemenne» (Offset).

9.2.2 YcTaHOBHTE YPOBEHB NOCTOSHHOrO cmeiuenus «Offset» B kanane pasusiM 0 B, nunus
pa3sBepTKH JIOJDKHA OBITH pacloioKeHa MNpH 3TOM M0 IEHTPAIPHOH TIOPH3OHTAIBHON JIMHHH
ocumiuiorpada.

9.2.3 llonate HanpsKeHHe MOJI0KHTENbHON nonspHOCTH (U+), 3HAY€HHE KOTOPOrO MPUBEIEHO
B Taliuue 6, ¢ xanubparopa Ha BXOA KaHana ocuwuiorpada. 3HavueHHEe HANpSKEHHUS He JIOJDKHO
NPEBBILIATE MAKCHMAIIBLHO JOIYCTHMBIH YPOBEHDb Ha BXOJIe OCHHIUIOrpada.

9.2.4 [lpou3BecTH YCTAHOBKY HAIIPSDKEHHS CMELICHHS, PAaBHOTO II0 BEJIHYHHE BBIXOJHOMY
HANPSDKEHUIO KauOpaTopa, HO HMEIOLIEMY ITPOTHBOIOJIOKHEIN 3HAK.

9.2.5 [IpoBecTH H3MEpEHHs 3aJaHHOTO IOCTOSHHOTO YPOBHS ¢ KauuOparopa IpH MOMOIIA
aBTOMATHYECKHX M3MepeHHH ocumiiorpada. 3anucaTte H3MEpPEeHHOE 3Ha4YeHHe B Tabnuny. M3mepenus
IIPOBECTH TIPH 3HA4YEHHAX Kod(pdHuumenToB oTkioHeHHs (Ko), BBIXOIHOTO HaNpsyKeHHs ¢ Kalubparopa,
yKa3aHHbIX B Tabnuie 6.

9.2.6 [NosropuTh M3MepeHHs Mo I. 1. 9.2.1 — 9.2.5 uis OCTAIBHBIX KaHAIOB ocuuUIorpada.
Hencnoss3yempie kaHa bl 10/DKHEL OBITE BEIKITIOYEHE. '

Fluke 9500B ¢ wucnooinb3oBaHHEM

IIOCTOSHHOTO CMEIIEHHUS HE MIPEBBIIAIOT NPeJIeNIOB, IPHBEICHHBIX B Tabnue 6.

Tabnuma 6
e Hanpsokenue 3pavenme JonyckaeMble npe/iebl
[IOCTOSSHHOT'O 3HAYEHHH YCTaHOBKH
y . MMOCTOSSHHOT'O HAIpsHKEHHUS
CTAHOBJICHHBIH TOKa, YPOBHS ITOCTOSSHHOT'O
CMEIIEeHHH, [IOCTOSSHHOTO
K03 duIHenHT YCTaHOBJIEHHOE cMmeneHus, MB
SRR YCTaHOBJIEHHOE Ha ia TOKa, H3MEPEHHOe
ocrutorpage, ocumwwtorpadonm, | Huxuaui Bepxnnii
KaymOparope, -
MB uB MB npeaen npeaen
=75 +75 +72.38 MB | +77.62 MB
25 b ae +75 75 77.62MB | -72,38 MB
50 uBnen -150 +150 +146,20 MB | +153,80 MB
+150 -150 -153,80 MB | -146,20 MB
100 MB/mex -300 +300 +294.00 MB | +306,00 MB
+300 -300 -306,00 MB | -294,00 MmB
-450 +450 +441,80mMB | +458,20 MB
oumbionen +450 -450 245820 MB | 441,80 MB
250 MB/zen -750 +750 +737,20 MB | +762,80 MB
B +750 -750 -762,80 MB | -737,20 MB
Pesynprarhl TOBEpKH CuUMTaTh IOJIOKHUTEIBHBIMH, €CJIH H3MEPEHHBIE 3HAYEHHS YPOBHS




9.3 Onpenenenne abcoOTHONH NOrPeMIHOCTH H3MePEeHH HMIYJbCHOTO YIEKTPHYECKOro
HANPSKEHH S

BHUMAHME!!! 3anpemaercsi mogaBaTh Ha BXO0J OcCHH/LIOrpaga cCHrHaix ¢ ypoBHeM
cebime 2B

Onpezenenne  abCOMIOTHOH — MOTPELIHOCTH  M3MEPEHUS  HMMITYJIBCHOTO  JIEKTPHYECKOrO
HalPSDKEHUS IPOBOJMTHL ¢ noMmomeio Kanubparopa ocumuiorpagos Fluke 9500B ¢ ucnons3oBanuem
(dopmuposarens 9530.

9.3.1 llomxmounte  kamuOparop ocumwiorpago  Fluke 9500B ¢ ucnonszoBanneM
dopmupoBarenss 9530 ko BXoay kanana ocuuuiorpadga. YCTaHOBHTh Ha KauuOparope pexHMm
BOCIIPOM3BEICHHs NpsMoyroyibHoro curiaisa vacrorod 100 k['u. B meHwo ocuwwiorpada BeiOparth
u3MepenHe aMIuiuTy el (Amplitude).

9.3.2 IlpoBecTH H3MepeHHs INpPH 3HAYCHHUAX KOIP(PHUIHMEHTAa OTKIOHEHHS H BBIXOJHOTO
HanpsoKeHus: Kambparopa, ykazaHHBIX B Tabiune 7.

Tabmuua 7
3HageHHe 2
. 3HaueHue BBIXOJIHOT'O Hpe,tle}]bl JAOIMYCKACMBIX 3HAYCHHH
'Y craHOBJIEHHBIH BBIXOIHOIO {
HaIpsKEHHUs, BBEIXOJTHOI'O HAIIpAXKEHH, MB
KO3huIHeHT HaNpsHKeHUS,
H3MEpPEeHHOE

orknodenus K, YCTAHOBJICHHOE Ha

Hwmwxuuit npenen | BepxHuuit npenen
kamuGparope, MB ocumiorpadom, MB pen P peser:

20 mB/nen 120 MB 116,6 MB 123,4 MB
50 mB/nien 300 MB 293 MB 307 MB
100 MB/nen 600 MB 587 MB 613 MB

Pe3ynbTaThl NOBEpKH CYHTATh IIOJIOXKHTEILHBIMH, €C/IH abCONIOTHAs IOTPEIIHOCTh H3MEpPEHHS
HMIIYJIbCHOT'O 3JIEKTPHYECKOr0O HANPSKEHUS HE NPEBBILIAIOT [IPEIEJIOB, IPUBEACHHBIX B Ta0iule 7.

9.4 Onpenesienne OTHOCHTENbLHON MOrPeMHOCTH HYACTOTBI BHYTPEHHEro onopuoro
remeparopa

OrmpeneneHne OTHOCHTENBHOH TNOTPEINHOCTH YacTOThl BHYTPEHHEro OIOPHOIO reHepaTopa
MPOBOJHTE METOZIOM CTPOOOCKONMHMYECKOro MpeoOpa3oBaHHs ¢ MOMOIIBIO KanubpaTopa ocummomatpoa
Fluke 9500B.

9.4.1 Iloaxmounte kKamubpatop ocmuutorpagoB Fluke 9500B ¢ wmcmonszoBanueM
dopmuposarens 9530 ko Bxoay ocumuiorpada.

9.4.2 BoInonHUTH Clelylonue YCTaHOBKH ocuiuiorpada:

—KaHaJ | — Bxinouen,

— nonoca nponyckanus — Full (ITonnas);

— pexkuM u3MepeHus — Frequency (Yacrora),

— Ko3(pHIHEeHT pa3BepTKH — 1 Mc/znern,

— ko3 duuuenT otkionenns — 100 mB/nen.

9.43 Ilogate Ha BXOA ocuwuIiorpada CHHYCOMWIATbHBIH CHrHal ¢ KaguOparopa, 4acTOTOH
frecr=10.008 MI'u. Pazmax curnana ¢ kanmuOparopa ycTaHOBHTh He MeHee 6 JielieHHH 1o Bep'I'HKa.JlLHOﬁ
HiKajie ocuuiuiorpada, :

9.4.5 YcranoButh k03¢ duiment passeprku ocruuiorpada 1 mc/nen, yacrora nncxpe'maaulm
(Sample Rate) 100 kS/s.

9.4.6 IlpoM3BeCTH CUMTHIBAHHWE CPEAHEro 3HA4YEHWS pe3y/bTaTa HM3MEPEHHs 4acTOThl BXOJHOIO
CHIHaJA 110 IIOKA3aHHSAM H3MEPEHHs 4acTOTHI.

Pe3ynbTaTsl NOBEPKH CYHTATH MOJIOKHUTEILHBIMH, €CITH H3MEPEeHHOe 3HaYeHHEe YacTOThI Ferpos HE
npesbrmaet (8000+750) M.



9.6 IlpoBepka MHPHHBI M0JIOCHI HPONYCKAHUS

BHUMAHHE!!! 3anpemaercs moaaBaTs Ha BX0J OCHH/IOrpada CHrHAJ ¢ YPOBHEM
cBbime 2B

[IpoBepKy MIMpPHHEI NOJOCHI MPONYCKaHWs OcHMUIorpada INPOBOAMTH METOAOM MPSMOro
M3MEPEHHS OCHH/LIOrpapOM CHHYCOHIATEHOIO CHIHAMIA, ¢ IIOMOIIBIO FeHepaTopa CHrHAIOB MG3694C

9.6.1 B nporpamme ynpaBlieHHs OCHHIUIOrpagoM YCTAHOBHTE CJIEIYIOIMIHE HACTPOHUKH:

— Kanain l: BKioueH

— Ilonoca nponyckaunus: [Nonunas (FULL)

— Jucnueit: Tun-Bekrop

— Koapduuuent orknonenus ocruuiorpada: Ko = 50 mB/nen;

— Koaddunmenr passeprku: 10 mxe/nen.

— Pexxum BrIGOpKH: Auto

— WM3mepenus: Ammintyna (Amplitude)

9.6.2 C BpIxoza reHeparopa CHrHaioB Ha BXoj kaHana CHI1 ocumwiorpada momars curuali
dactoroit 250 kI'1, ycTaHOBHTB pa3Max CHrHasa 6 Je/ieHHi 10 BEPTHKAIH.

W3meputs pasmax curana Uon IPH IIOMOIIH aBTOMATHYECKHX H3MEPEHHIA. LY

9.6.3 YcranasiMBaTh 3HaUEHHE YAaCTOThI CHTHAJIA reHeparopa ot 250 kI'1 10 3HaYeHHs BepXHEH
4acTOThI MOJIOCH! NPOIYCKaHUs ocruitorpada c mwarom He Gosnee 1 I'To. [Ipu Kax10M ycTaHOBIEHHOM
3HAQYCHHH 4YacTOThl HW3MEPATH aMIUIMTY]y CHIHala MpPH IIOMOIIM AaBTOMATHYECKHX HM3MEpEeHHMH
ocuuiorpadga 1 GUKCHpOBaTh €€ 3HAYCHHE

9.6.4 YCTaHOBUTH 3HAYCHHE YacCTOTHl CHTHAJIA I€HEpaTopa C YacTOTOH, COOTBETCTBYIONIEH
BEPXHEH I'paHH4YHOH YacTOTe IOJIOCH! MPOIYCKaHHs MoBepseMoro ocumiuiorpada. [Ipu nepecrpoiike
4acTOThl YPOBE€Hb C BBIXOJA reHepaTopa KOHTPOJMpOBaThb H3MepuTesieM MomHoctd NRPIST.
YBenu4HBas 4acTOTY CHTHaJIa T€HepaTopa 0 TeX Iop, I0Ka pa3Max CHIHaja Ha 9KpaHe ocluLiorpada
He craneT paBHbIM 0,708 Uy,

9.6.4 3anucath yCTAaHOBICHHYI0 4YacTOTy C JMCIUIes TIeHeparopa, KoTopas Oy/er
COOTBETCTBYIOIIEH BEPXHEMY IIpe/ielly I10JIOCH! TPOIyCKaHHsl IOBepsAeMOoro ociuiuiorpada.

9.6.5 IposecTy H3MepeHH s ITPH 3HAYCHHSAX TIOJIOCH IponyckaHus — OrpannyenHas (Narrow).

9.6.6 C BeIXOJa reHeparopa cHrHaioB Ha BXxoj kanaina CH1 ocummnorpada monats CPlI‘HaJI
vacroroit 250 kI, ycTaHOBHTH pa3Max CHrHaIa 6 JIeJICHHH 110 BEPTHKAIIH.

W3smeputs pasmax currana Uoy IpH MTOMOIIH aBTOMATHYECKHX H3MEPEHHIA.

9.6.7 YcTaHOBHTh 3HaYeHHE YacTOTHl CHTHANA IE€HEparopa ¢ YacTOTOM, COOTBETCTBYIOLIEH
BEpXHEH TrpaHWYHOH 9acTOTe IOJIOCH! MPONMYCKaHHs moBepseMoro ocimiuiorpada. IIpu mepecrpoiike
4acTOThl YPOBEHbL C BBHIXOJIa I€HEpaTOpa KOHTPOJIMpPOBaTh H3MepureleM MomHocTH NRPIST.
YBennyuBas 4acTOTy CHTHala FeHepaTopa JI0 TeX I0p, OKa pa3Max CHrHajia Ha 3KpaHe ocuuiuiorpada
He cradeT pasHbM 0,708 Uon.

9.6.8 Iloroputh W3MepeHHs 1o 1. 1. 9.6.1 — 9.6.7 I OCTAIBHBIX KAHAJIOB ocmmnorpatba
Hencnonp3yemble KaHabl JOJDKHEI OBITh BBIKIIOYEHBI.

Tabnuna 9
Moudukauu Ilosioca nponyckanus o yposHio -3 1b, MI'ny -
AKHUII-4138/1 5000
AKHII-4138/1 orpannuennas 500
AKHUII-4138/2 16000
AKMII-4138/2 orpanuueHHas 500

Pe3ynbraThl IOBEpKH CUHTATh IIOJIOKHTEIBHBIMH, €CJIH HM3MEPEHHOE 3HAYeHHe TIO0JIOCH
NPOIYCKaHHWs MNoBepseMoro ocuwuiorpaga He MeHee, 3HAYeHHMs IPHBEJAEHHOro B Tabmuue 9, 4to
COOTBETCTBYET YPOBHIO -311b.

9.7 Onpenenenne BpeMenH HAPACTAHHS NEPEXOIHON XapaKTEPHCTHKH ocuHLIOrpada

BHUMAHME!!! 3anpemaercs moxaBaTe Ha BX0J OCHH/LIOrpada CHrHajJ ¢ ypoBHEM
cBbime 2B {

9.7.1 Onpenenenne BpeMeHH HapacTaHus nepexoiHoi xapaxrepuctuku ([1X) mpoussoauts
METO/IOM TPSAMOr0 W3MEPEeHHs IyTeM I0JIa¥yH Ha BXOJ OcLHJIIorpada HMMIyIsCa ¢ MAIBIM BpEMEHEM
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HapacTaHus OT IeHepaTopa HCIBITaTelbHBIX HMIYyJibcoB Picosecond 4005. Beixoa reneparopa yepes
¢duxcuposannsi arrenioarop 30 dB moaxmounTs Ha Bxox kanana CHI nosepsemoro ocuuuiorpada.

9.7.2 B mnporpaMMe yOpaBjeHHs OCHH/UIOrpaQ)OM YCTaHOBUTH CHEHYIOIIHME HACTPOMKH
(cormacHo pyKOBOJCTBY IO JKCILTyaTalluH):

— KaHau |: BKJIIOYEeH

— Ilonoca nponyckanus: [Tonnas (FULL)

— Koadpduuument orknonenns ocumiorpada: Ko > 20 mB/nen;

— Koa¢ppunmenT pa3sBepTki: MEHAMATBHOE 3Ha4eHUE KO3 (dHIMEHTA Pa3BEPTKH IIPH KOTOPOM
HaOJo1aeTest PPOHT UMITYJIBCA.

— U3mepenus: Fall Time

9.7.3 YcTaHOBHTH aMILIHTY/ly HMITYJIbCa Ha 9KpaHe ocuwuiorpada He MeHblle 4 NeNCHHH 110
BEPTHKAIH. BKIIOYHTh CTATHCTHKY H3MEPEHHH M IIPOH3BECTH CYMTBHIBAHHE CPEIHEro 3HAYCHHS
pe3yJibTaTa U3MepeHHi BpeMeHH HapacTaHHs.

9.7.4 PaccyuTarh BpeMs HapacTaHHs MEPEXOIHOM XapaKTepPHCTHKH 110 dopmyie (3):

tox = t)% - tcz) B tez (3)

r7e tx — 3HaYeHHe BpeMEHH HAPaCTaHHUs, H3MEPEHHOE ITOBEPAEMBIM OCIHILIOrpadom, Ic;
to — 3Ha4YeHHe BpeMEHH HapacTaHHs UMIYJIbCOB FEHEPATOpa, IIC.
ts — 3Ha4YeHHe BpeMeHH HapacTaHus arreHioaropa 30 dB, nepexonos u kabenei, 1c.

9.7.5 TloBTopuTh H3MepeHHs 110 I 1. 9.7.1 — 9.7.4 npu nonoce npomyckauus OrpaHHIeHHAs
(Narrow).
9.7.6 TlosropuTh HM3MepeHus no m. 1. 9.7.1 — 9.7.5 s OCTaNbHBIX KaHAIOB OCIMLIOrpada.
Hewucnons3zyemble KaHabl JOKHEI OBITH BBIKJIIOYEHBEL.

PesynbTarsl MOBEPKH CYHTATH IMOJIOKHTEIBHBIMH, €CITH BpeMs HapacTaHHs NePEeXOAHOM
XapaKTepUCTUKH, paccyuTaHHOH mno dopmyne (3), HE NPEBHINACT HOPMHPYEMBIX 3Ha‘leHHfI}
npuBeJieHHBIX B Tabmuue 10.

Tabmuna 10
Bpemsi HapacTaHHs NepexoIHON
Mo pusanuy xzpalc'replr)flcmxn, Tc, I1)1e bonee
AKUII-4138/1 70
AKHII-4138/1 orpanuyeHHas 700
AKWII-4138/2 21,9
AKWII-4138/2 orpannueHHas 700

10. O®OPMJIEHHE PE3YJIbTATOB ITOBEPKH .

12.1 Pe3ynbrarel NOBEPKH MOATBEPXKAAIOTCA CBEAEHHAMH O pe3ylbTaTax IOBEPKH CpEICTB
M3MEpeHHii, BKIIOYeHHEIMH B DenepanbHbpiii HHGOpMaUHMOHHBIA (OHI MO O0ECHMEYCHHIO €IHHCTBA
HU3MEpPEHHH.

12.2 ITpu nOJNOKKTEIBHEIX pe3y/IbTaTaX OBEPKH, 110 3asBJIEHHIO BJIaJIe/IbLia CPEICTBA H3MEPEHU I
WM JIMIA, [IPEICTABUBIIEr0 €ro Ha IMOBEPKY, BIJAETCS CBHU/IETEILCTBO O MOBEPKE M (HJIH) HAHOCHTCH
3HAK IIOBEPKH HA CPEJICTBO H3MEPEHHH.

12.3 [Ipn oTpHuATENILHBIX pe3yJbTaTax IOBEpKH (KOrza He NOATBEPKIAETCSs COOTBETCTBHE
ocuuuIorpad)oB METPOJIOrHYeCKHM TPeOOBAHHSM), [10 3asBJICHHIO BIIAJIENbIla CPEACTBA U3MEPEHUH HIIH
JIMIIA, NPe/ICTABMBILEI0 €ro Ha IIOBEPKY, BBIIACTCSA H3BEIEHHE O HEIPHIOIHOCTH.

12.4 Ipotokoisl noBepkH OGOPMIISIOTCS B COOTBETCTBHH ¢ TpPeOOBaHMAMH, YCTAHOBIICHHBIMH B
OpraHH3alliH, IIPOBO/MBIICH IIOBEPKY. F i

/ /
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