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HacTosimas MeToMKa [OBEpPKH pacrpoCcTpansieTcs Ha MpoOHUKH THpdepeHIHaIbHbIE
BbICOKOBOJNIbTHBIE P5210A (nanee — npoOHKUKH), H3roTaBinBaeMble komnanueii “Tektronix, Inc.”,
CLIA, u ycTaHaBIMBaeT METOAbI U CPEACTBA UX ITOBEPKH.

WnTtepBan mexay nosepkamu — 1 roa.

1 OINEPALIUU ITOBEPKH
Ipu npoBeieHUH MOBEPKH J0JKHBI ObITH BBINOJHEHBI ONIEpalliH, YKa3aHHble B Tabmuue 1.

Tabnuua 1 — Onepauuu noBepku

Howmep [IpoBeneHue onepauuu
HaumeHoBaHHe onepauuu MyHKTa TpH MOBEpKe
METOJMKH | TEPBUYHOH | NEPHOAHYECKOM
BHewHu# 0CMOTp M NMOArOTOBKA K MOBEPKE 6 aa na
OnpoboBanue 7.1 Ja it:}
npeieIeHHe NOrpeiHOCTH KO3 (HULIMEHTOB

Onpene rp by 79 - e
JCJICHHS

Onpezenenue BpeMeHH HapacTaHHUs NEPEXOAHOM 73 e -
XapaKTEPHCTHKH ]

2 CPEACTBA IIOBEPKH

2.1 PexomeHayeTcsi MPUMEHSATD CPECTBA MOBEPKH, YKa3aHHEIE B Ta0uIE 2.
JlomyckaeTcss NMpUMEHSTH JApyrie aHaJOrHYHbIe CPe/ICTBA MOBEPKHU, 0OecneunBaroIKe
OMNpeae/IEeHHE METPOJIOTHYECKHX XapaKTEPUCTHK MOBEPAEMbIX '€HEpaTOPOB ¢ TpeOyeMOoit TOYHOCTHIO.

2.2 CpencTBa noBepKH J10JXKHbI ObITh HCIIPABHBI, TOBEPEHBI H HMETh JIOKYMEHTBI O OBEPKE.

Tabauua 2 — CpesncTa noBepku

Homep %
HaumeHoBanue o PexomeHayeMblit TUN cpeacTBa OBEPKH,
Cpe/cTBa MOBEPKHU €rMCTPALIMOHHBIH HOMEp peecTpa
P P METOAMKH Petpvil PReECTD
Kanubparop nepemenHoro 79 Kanubpatop yHusepcanbbiii 9100,

HalpsHKEHUs perucTpalMoHHbIA HoMep 25985-09

Ocuunnorpad uudposoit TDS3052C,

AReagtossad; o 3 perucTpauuoHHbIf Homep 41693-09
['eneparop curxanos 73 ['eHepaTop CHrHANIOB NPOM3BOJIBHOMN HOPMBEI
NpMOYTOJbHOH GopMBbI ' AFG3251C, perucrpaunosnsiii Homep 53102-13

3 TPEBOBAHUS K KBAJIM®UKAIIUU ITOBEPUTEJIEN
K nposesieHHIo NoBepKH J0MyCKAIOTCS JIHIA C BBICLIMM MM CPEJIHETEXHHYECKHM 06pa3oBaHHEM,
MMEIOLIKE MPAKTHYECKHUH ONbIT B 00/1aCTH PaTHOTEXHUYECKHUX H3MEPEHHUI.

| PS210A/MI1-2020 | Metoauka noeepku | crp.2u37 |




4 TPEBOBAHUS BE3OIIACHOCTH

4.1 Ipu npoBeaeHHH MOBEPKU JO0IKHBI ObITH cOOIOIEHB! TpeGoBaHUs 6€30MaCHOCTH B
coorBercTBuu ¢ [OCT 12.3.019-80.

4.2 Bo u3bexaHne HECYACTHOrO CITyyast U JUIs MpeaynpexIeHHs MOBPeXAeHHS MPOOHUKA H
CpPEJCTB NMOBEPKH HeOOX0aAMMO 00ecnevuTh BhINOJIHEHHE CIeAyoUX TpeOoBaHHi:

- MIOJICOE/IMHEHUE CPE/ICTB MOBEPKH K CETH JIOJKHO MPOU3BOAMTHLCSA C MOMOILBIO CETEBLIX Kabenen
M3 UX KOMIIJIEKTOB;

- 3a3eMJICHHE CPEICTB MOBEPKHU J0DKHO MPOU3BOAUTECS MOCPEACTBOM 3a3eMIISIOIIMX KOHTAKTOB
ceTeBbIX Kabeeit;

- IpUCOeAMHEHHs MPOOHHKA U CPEACTB MOBEPKH CJIEAYET BBINOIHATD [IPH OTKIHOYEHHBIX BXOAaX
¥ BbIX0AaX (OTCYTCTBHH HaNpsHKCHUS HA Pa3beMax);

- 3anpeuaercs paboTats ¢ NPOOHHKOM NPH CHATHIX MaHEIsAX KOpIyca;

- 3anpelaercs paboTath ¢ NPOOHHKOM B YCIOBHSAX TEMIEPATYpPbl U BIQXHOCTH, BBIXOJAIINX 32
npenesnsl paboyero Auana3zoHa, a Takxke NpU HATHYKH B BO3/1yX€ B3PbIBOONACHBIX BEILLECTB;

- 3anpeluaercs paborars ¢ NPoOHUKOM B cliydae oOHapyKeHHs ero NOBPEXACHHS.

5 YCJIOBUSI OKPYXKAIOIIEN CPE/IbI ITPU IIOBEPKE
[Ipu npoBeieHHH NMOBEPKH JI0JDKHBI COOMIOAATHCS CIIEAYIOIINE YCIOBUS OKPYKarOILEH Cpeibl:
- TeMneparypa Bo3ayxa (23 £3) °C;
- OTHOCHTENbHAs BIIAXKHOCTH Bo3ayxa oT 30 1o 70 %;
- atMocdepHoe naBnenue ot 84 1o 106.7 kPa.

6 BHELLIHUI OCMOTP U MOJATOTOBKA K ITOBEPKE

6.1 Buemmuuii ocmoTp

6.1.1 I1pu npoBeieHHH BHELIHErO OCMOTpPA MPOBEPSIOTCS:

- YHCTOTA H UCIIPABHOCTh Pa3beMOB, OTCYTCTBHE MEXAaHHYECKUX TMOBPEXAEHHH Kopryca
npoOHHKa;

- IpaBHJIbHOCTb MAPKHPOBKH U KOMIUJIEKTHOCTDH npoﬁmuca.

6.1.2 Ilpu Hanu4uu AeEKTOB WIIH MOBPEXKACHHUI, MPENATCTBYOLMX HOPMATbHO#M IKCIITyaTalliy
TOBEPAEMOro NpoOHHKa, ero HalpaBJIsIOT B CEPBUCHBIN LIEHTP /UIS PEMOHTA.

6.2 IloaroroBka K noBepke

6.2.1 [lepen HauyanoM paboThl ClIEAYET H3YUHTH PyKOBOACTBO 110 3KCILTyaTallMyi NPOGHHUKOB, a
TaKXKe PyKOBOJICTBA 110 IKCIIyaTalluk IPUMEHSEMBIX CPEJICTB MIOBEPKH.

6.2.3 IoncoeMHUTH cpe/icTBa MOBEPKH K ceTH anekTponutanus 220 V; 50 Hz.
BKIIOYHTB MHUTaHHE CPEACTB MOBEPKH.

6.2.3 Iepen HayanoM BBINOJHEHUS ONEpaLHii CPE/ICTBA MTOBEPKH J0KHBI ObITh BHIEPKAHBI BO
BKJIFOYEHHOM COCTOSHHH B COOTBETCTBHH C YKa3aHHAMH PYKOBOJICTB IO 3KCILTyaTalluH.
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7 MPOBEJAEHHUE ITOBEPKH

O6mue ykazaHHs 10 NPOBEIEHHIO OBEPKH

B npouecce BbINOMHEHUS ONepaluii pe3y/bTaThl 3aHOCATCS B POTOKOJI IOBEPKH.

[Tony4eHHbIe pe3y/IbTaThl JO/DKHBI YKJIAAIBAThCA B MPEebl A0MYCKAEMBbIX 3HA4YEHHH, KOTOPbIE
yKa3aHbl B TaONMIIaX HACTOSAILEro paz/esa JOKYMEHTA.

[Ipu nosy4yeHHH OTPULIATENBHBIX PE3YJIBTATOB MO ONEpaLMK MOBEPKH HEOOXOIMMO OBTOPHTH
onepauuio. [Ipy MOBTOPHOM OTpHLIATEILHOM pe3yJibTaTe MPOOHHK CJIEYEeT HAaNpPaBUTh B CEPBHCHbIMH
LIEHTP /1S TPOBE/ICHUS PEryIMPOBKH HIIH PEMOHTA.

7.1 OnpobGoBanue
7.1.1 TIpucoeIMHUTD BBIXOAHOM pa3beM NpoOHHMKa K BXOAHOMY pa3beMy KaHaia ocLuuiorpagda.

7.1.2 [1poBepuTh COCTOSHHE HHAMKATOpA Ha BEpXHEH MaHeH Kopryca npoOHHKa, OH J0JKEH
CBETHTBCH.

7.2 Onpenenenne NOrpemHocTH KOYPPHLHEHTOB Ae/IeHHS

7.2.1 Ucnonw3ys anantep “BNC-banana”, coeaunnts kabenem “BNC™ ruesna kanubparopa
nepemenHoro HanpsokeHus “HI”, “LO” ¢ BXoaHbIM kaHanoM ocuuuiorpada.

7.2.2 YcTaHOBUTH Ha KaHaule ocuuiorpada:
Coupling: DC

Impedance: 1 MQ

Vertical: 500 mV/div

Horizontal: 4 ms/div

Acquire Average: 16

Measure: RMS

7.2.3 YcranoBuTh Ha KanuOparope pexuM “ACV”, yactory 100 Hz, yposens Hanpsikenus 1 V.
AKTHBHPOBAaTh BbIXOJ1 Kaaubparopa.
Y0enuTecs B HAIMUUH CHHYCOMIAJIBHOTO CHTHANA HA JUCIUIee ocuuuiorpada.

7.2.4 IloAcTpouTh ypOBEHb HANpsKEHUs Ha KaubpaTope Tak, 4yToObl otcyer RMS Ha
ocuunnorpade 6su1 pasen (1 £0.002) V.
3aukcHpoBaTh ypoBeHb HanpskeHHs Ha Kanubpartope kak Ul.

7.2.5 YcraHOBUTD Ha KanubpaTope ypoBeHb HanpspkeHus 100 mV.
YCcTaHOBHTB Ha KaHasie ocuuiorpada:
Vertical: 50 mV/div

[Ipy Heo6X01MMOCTH NOJPEry/IMPOBaTh YPOBEHE TPHITEPA HA OcLHLIOrpade s yCTOHYHBOTO
0TOOpaKEHHS CHTHAIA.

7.2.6 IloncTpouTh ypOBEHb HANPSHKEHHUs HA KanubpaTope Tak, 4yToObl oTcyeT RMS Ha
ocruutorpade 611 pased (100 £0.2) mV.
3ahukcHpoBaTh ypOoBeHb HaNpshkeHHs Ha Kaiubparope kak U2.

7.2.7 JleakTHBUpOBATh BbIXOJ KamOparopa.
Otcoeaunnts kabens BNC ot ocunnnorpada u kanubparopa.
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7.2.8 BBINOJIHUTD COEIHHEHHS:

- IPHCOEIMHUTD BXO/HBIE Kabenu “banana” npobHuka k rHe3am kanmubparopa “HI”, “LO”,
cobmoaas noaspHOCTD;

- IPUCOEIMHUTD BLIXOJHOMN pa3beM NpoGHHKA K BXOJHOMY pasbeMy KaHasa ocuuiorpada.

7.2.9 YcraHoBuTh Ha npobHuKe K03 duuueHT aenenus “100X™.
7.2.10 AKTUBHPOBaThH BBIXO/ KanbpaTopa.

7.2.11 YcranoButs Ha Kanubparope Hanpsokerue ¢ yactoroit 100 Hz u yposrem U1-100, rae Ul
— 3Ha4YeHHe ypOoBHS, 3a¢uKcHpoBaHHOE B myHKTe 7.2.4 (mpuMepHoe 3HaueHue 100 V).
Y6eauThes B TOM, 4TO Ha ocuuiorpade nuaanuupyercs 3Hadenue 50 V/div.

7.2.12 3apukcuposars orcuer HanpsukeHuss RMS Ha ocunnnorpage kak Uoyt U BHIYHCIIHTD
OTHOCHTEJIbHYIO MOrpeIHoCcTh KoddpuuuenTa aeneHus no Gopmyne
Uout — 100
d=——————:100%
100
OTHOCHTENbHAS MOrPELIHOCTD O I0/DKHA HAXOAUTHCS B IIpeJieiax A0MyCKAaeMbIX 3HAYECHHH,
yKa3zaHHBIX B cTon0ue 4 Tabnuue! 7.2.

7.2.13 YcraHoBuTh Ha npobHuKe K03 duuuent aenenus “1000X™.

YcraHoBuTh Ha kanubparope HanpsokeHue ¢ yactortoit 100 Hz u yposnem U2-1000, rae U2 —
3HaYeHHe YPOBHS, 3aUKCHpOBaHHOE B NyHKTE 7.2.6 (mpuMmepHoe 3HaueHue 100 V).

Y6eautbes B TOM, YTO Ha ocliuiorpade uHauuupyercs 3Hauenue 50 V/div.

7.2.14 BeINnONHUTH ACHCTBHA MO NyHKTY 7.2.12.

7.2.15 JleakTHBHPOBATh BBIXOJ KanubpaTopa.
OtcoennuuTh BXOAHbIE Kabenu npodHMKa OT rHe3 KanubpaTopa.

Tabauua 7.2 — OTHOCHTE/IbHAS NOTPEIIHOCTH KOYDHUIIMEHTOB AeIeH s

Homunanabhoe Oritceavensuan IIpenenn:
Koypdpuunent NOrpemHoOCTh
BXO/JHOE AONYCKaeMbIX
v AeJIeHHS ko3pPpunuenta . %
HanpsKeHHe, nenenns, % 3Havyenui, %
/ 2 5 4
100 100 +2.0
100 1000 +2.0

7.3 Onpenenenne BpeMeHH HAPACTAHUS NEPEXOAHOH XAPAKTEPHCTHKH

7.3.1 Ucnons3ys anantep “BNC-banana”, npucoeamHuTL BX0/HBIE Kabeu “banana” npoGHuKa K
BBIXOZIHOMY pa3beMy reHepaTopa CHIHaJIOB NPAMOYTOIbHOH GopMbl, cOOII01ast TONSAPHOCTS.
[Toaxmouenue BbIxoaa npoGHUKa K ocuHIUIOrpady — 10 npeabLLyLieii onepaiuH.

7.3.2 YcraHoBuTh Ha npobHuke: Bandwidth: Full

7.3.3 Cnenath ycTaHOBKHM Ha ocuuuiorpagde:
Coupling: DC

Impedance: 1 MQ

Vertical: 2 V/div

Horizontal: 2 ns/div

Acquire Average: 16

Measure: Rise Time
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7.3.4 Cnenath yCTAaHOBKH Ha reHepaTope:
Function: Pulse; Output 50 Q
Frequency 1 kHz; Amplitude 5 Vp-p

Duty: 50 %

7.3.5 YcranoBuTth Ha npobHuKe ko3 duunent aenenus “100X™.

7.3.6 AKTUBHPOBATh BBIXOJ FeHepaTopa.

7.3.7 Usmepennoe ocuuuiorpadhom 3HaueHHe BpeMeHH HapacTanus “Rise Time™ He 10/KHO
MpeBbIIATH PEAEILHOrO A0MYCKaeMOro 3Ha4eHHsl, yKa3aHHoro B ctosbue 4 Tabauust 7.3.
[TPUMEYAHHUE: ecnu orcuer “Rise Time” 61u30k k BepxHeMy npeneny ponycka (7.0 ns),

CICAYET pacCYHUTATh 3HAYCHHUE BPEMECHHU HApaCTaHHus 110 Q)opMyne

=Vt -1, Tae

T— BPeMsi HapacTaHMs MEePex0/HON XapaKTePHCTUKH NPOOHHUKa;
T, — oTcyeT 3HaveHus “Rise Time” Ha ocunitorpade;
To — CTIELU(UIIMPOBAHHOE NPe/IE/IbHOE 3HAYCHHE JUTHTEILHOCTH (PpOHTA HMITYJIbCa FeHepaTopa
(ans renepatopa AFG3251C 13 = 2.5 ns).

7.3.8 YcTaHoBUTD Ha npoOHHKe K03 duuueHT nenenus “1000X™.

7.3.9 BeInoaHUTH ASHCTBHUSA 10 MyHKTY 7.3.7.

7.3.10 JleakTHBHpPOBATh BBIXOJ rEeHEpaTopa.
Otcoennuuth kabenu npoOHMKA OT reHepaTopa U ocuuiorpada.

Tabnuua 7.3 — Bpemst HapacTaHHs NEPEXOAHON XapaKTEePHCTHKH

AMNMTYAA Kospduunent Orcuer uamepennoro | Bepxunii npeaen
BXO/IHOT0 ) BpeMEHH AOMYCKAaeMbIX
Hanpskenus, V }l napacranus IIX, ns 3HAYeHHi, ns
1 2 3 4
5 100 7.0
S 1000 7.0
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8 O®OPMJUIEHHME PE3YJIbTATOB IIOBEPKH

8.1 IlpoToko. noBepkH

[lo 3aBepiieHuH onepanuii NoBepk: 0GopMIIsETCs MPOTOKOJ MOBEPKH B MPOM3BOJILHOH DopMe.

Ecnu 3aka34nkoM NMOBEPKH (I10J1b30BATENIEM) HE YCTAHOBIIEHBI TPEOOBaHHUS 110 3AMHCH
M3MEPEHHBIX 3HAYEHHH METPOJIOTHYECKHX XapaKTEPHCTHK, IOMYCKAaeTCs yKa3aTh B IPOTOKOJIE MOBEPKH
Ka4yeCTBEHHbIE Pe3y/IbTaThl ONpeie/eHHs METPOJIOrHYECKHX XapaKTEPHCTHK (COOTBETCTBYET / HE
COOTBETCTBYET).

8.2 CBuaeTe/IbCTBO 0 MOBEPKE H 3HAK NMOBEPKH

IIpu nonokuTeNbHBIX pe3y/bTaTaX MOBEPKH BBLIAETCS CBHAETENILCTBO O MOBEPKE M HAHOCHTCH
3HaK NOBEPKH B cooTBeTCTBUH ¢ [Iprka3zom Munnpomtopra Poccuu Ne 1815 ot 02.07.2015 r.

8.3 U3Bemenue 0 HEMPHIOAHOCTH

[Ipu oTpuuaTebHBIX pe3y/bTaTaX MOBEPKH, BBIABICHHBIX MPH BHELIHEM OCMOTpE, ONpoOOBaHHH
MM BBINOJIHEHHM ONEpalMi MOBEPKH, BbIAAETCS HM3BELIEHHE O HEMPHIOAHOCTH B COOTBETCTBHH C
[Ipukazom Munnpomropra Poccuu Ne 1815 ot 02.07.2015 r.
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