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1 BBeaeune

1.1 Hacrosmas MeToanKa yCTaHaBIMBAET METOABI H CPEACTBA NIEPBUYHON U NEpHOANYEC-
CKO# TIOBEpKH aHaIM3aTOpa YaCTOTHBIX XapakTepucTHK Solartron 1254 (nanee - ananusartop),

3aBojcKoi Homep Ne200234.
1.2 UnTepBan Mexay nosepkamu 1 roa.

1.3 Tlepen mposeaeHHEM MOBEPKH HEOOXOIMMO O3HAKOMHTELCS € YKa3aHUAMH, H3JI0XKEH-
HBIMH B PYKOBOJCTBE 10 IKCIUIyaTallid Ha aHAIM3aTOp 4aCTOTHBIX XapakTepucTHK Solartron

1254,

2 Onepaunn U cpecTBa NOBEPKH

2.1 Tlpu moBepKe BBHINOJHAIOT ONEpPALIMH, NPpeACTaBIeHHbIE B Tabauue 1.

Tabnuua 1 — Onepauuu NoBEpKU

Meroan O06s3aTeNBHOCTE NPOBEICHUS
HanmenoBanue onepaiuu I}Eiif:: fIpH IOBCPHE

nyHKTa) NepBUYHOH | NEPHOANYECKOM

7.1 Baemnui ocMoTp 7.1 Ja Ja

7.2 OnpoboBaHue 7.2 Ja Ja

OnpeieieHNe METPOJIOTHYECKHX XapaKTEPUCTHK 7.3

Onvpeneneﬂne JMana3oHa 4aCToT U OTHOCHTEb- 731 7 o

HOW IIOrPETHOCTH YCTAHOBKH YacTOTHI

Onpenenenne quana3oHa 1 abCoMOTHOM MO

I'PELIHOCTH YCTAHOBKH HAIPsKEHUA NIEPEMEHHO- 7.3.2 Ja Ia

r0 TOKa CHHYCOUJAJIBHOTO CHI'HAJIA

Onpenenenue auanasoHa ¥ abCOMOTHOM Mo-

IPEIIHOCTH M3MEPEHUHN HANPSIKEHUS TEePEeMEH- 133 Ja Ja

HOI'0 TOKa CHHYCOHAIbHOTO CHIHAJIA

Onpenenenne abCOMIOTHOMN MOrPEIIHOCTH H3ME- 734 na na

PEeHHIi pa3sHOCTH (a3 o

2.2 [lpu npoBe/ieHIH MOBEPKH MPHUMEHSIOT CPe/ICTBa NOBEPKH, YKa3aHHbIE B Tabiulie 2.

Tabsmua 2 — OcHOBHBIE CpeICTBA IOBEPKH

Howmep

OCHOBHbIE TEXHHYECKHE XapaKTEePHCTHKH

NYHKTa HaumenoBanue cpeactsa 1 =
. peJieJibl 0Ty CKaeMOoi
JOKYMEHTa TIOBEPKH Juama3zoH u3MepeHHit HOIPeIHOCTH
110 TIOBEPKE
Yacroromep ynusepcanphnii | or 0,001 I'u go 3 [T 106
7.3.1 CNT-90 +510
732733 | vepoanmutt merponever. | 1001 Tiz0 20T
R = ot 1 MB 10 1000 B 0,5 %
Bytomui B7-43
732 733 MynbsTumerp nudpoBoi oT 3 I'u g0 300 xI'y
T Agilent 34410A ot 1 MB 10 1000 B +0,1 %
73.4 Uzmepurens pazsoctu a3 or 0,5 g0 5 MI'n
o $2-34 ot 0° mo 360° +(0,1...0,2)°
I'eneparop cursanoB npous- | or 1 mMxl'n go 30 M £1-10°

7.3.4

BoJBHOH ¢opmel 335208

ot 0,1 MB 10 10 B

+(0,01-U+0,001 mB)
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2.3 Jlonyckaercs NpUMEHEHHE aHATIOTHYHBIX CPEACTB IIOBEPKH, OOECTICUMBAIOIIMX OlIpeaesie-
HHE METPOJIOTHYECKUX XapaKTEPHCTHK IIOBEPSEMBIX CPEICTB H3MEPEHHI ¢ TpeOYeMOH TOYHOCTRIO.

IIpuMensieMble cpelcTBa MOBEPKU JOIKHBI OBITh HCNPaBHbI H HMETh JEHCTBYIOLIME CBH-
JETEIbCTBA O MOBEpKe (OTMETKH B OpMyJIApax MIIH IacrnopTax).

3 TpeboBanus 6e30MacHOCTH

Ilpn npoBeeHHH MOBEPKH NOMKHBI OBITH COOMOACHDB TPeOOBaHUA 6€30MacHOCTH, NIPERy-
cMoTpeHHble «[IpaBHIaMH TeXHHYECKOH SKCIUTyaTallHH 3JIEKTPOYCTaHOBOK IMOTpeOHTENE »,
«[1paBuiaMA TeXHHKH OE€30I1aCHOCTH IIPH 3KCIUTyaTallHH 3JIEKTPOYCTAHOBOK NOTpEOHTENEH Y, a
TaKX€ H3JI0KEHHbIE B PYKOBOJCTBE 110 3KCILTYaTallWH Ha NMpHOOpBI, B TEXHHYECKOH JOKYMEHTa-
LIMH Ha IIpUMEHSEMBIE TIpH I10BEpKe paboune 3TaOHbI H BCIIOMOTaTeIbHOE 000pyAOBaHHE.

4 YcioBus MOBEPKH
[loBepKy npoBOAMTSL NpPH CIEAYIOMWHUX YCIOBHSX:

- TeMIIEpaTypa OKpYKaloLiero Bozayxa, °C ot 15 o 25

- OTHOCHTE/IbHAsA BIaXHOCTh BO31yXa, %, He Gonee 80

- HalIpsDKEHHE MIEPEMEHHOTO TOKa, B ot 198 1o 242
- 4aCcTOTa IIEpeMEHHOro TokKa, 1’11 50

S TpeboBanus K KBaTH(PHKALHH NOBeJIHTENEH

K nposezneHuIo 10BepkH aHalin3aToOpa JOMYCKAIOTCS JIMIA, MMEIOIIME BBICIIEE HIH CpeIHee
clenHatbHoe 00pazoBaHue, KBATH(MKALMOHHYIO TPYIITY 10 37IeKTpoOe30IIacHOCTH He HMXE 3 ¢ Ha-
npsokerreM Jio 1000 B, npolieime HHCTPYKTaX [0 TeXHHKe 6e30NacHOCTH NpH paboTe ¢ 371EKTPOH-
HBIM H3MEPHTEILHO-HCTILITATE IbHBIM 000PYJ0BAHUEM, H OIILIT IPAKTHYECKOH paboThl.

6 IloaroroBka K moBepke

6.1 [opsinok ycTaHOBKM aHaIH3aTopa Ha pabodee MECTO, BKIIOUEHHUS, YIIPABICHHS IIpUBE-
JEHBbI B PyKOBOJACTBE I10 KCILTYaTalM{ Ha Hero.

6.2 Y6enuThCcs B BBINOJTHEHHH YCIIOBHH NPOBEACHHS ITOBEPKH.

6.3 BoliepxaTh aHaNM3aTOp B YCIOBUAX IIPOBEJCHHUSA IOBEPKH HE MEHEE OJIHOTO 4Yaca, ec-
JIM OH HaXOJIMJICS B OTVIMYHBIX OT HUX YCIIOBHSX.

6.4 BpiaepikaTh aHaIM3aTOp H CPEACTBA MOBEPKM BO BKFOUEHHOM COCTOSHHMH B TEYCHHE
BPEMEHH, YKa3aHHOTO B HX PyKOBOJCTBaXx I10 3KCILTyaTalluH.

7 IlpoBeieHHe MOBEPKH

7.1 BaewHu# ocMoTp

7.1.1 TlpoBecTH BU3yalbHBIH KOHTPOJb YHCTOTHI U LIEJTOCTHOCTH BCEX COEMHHTENEH Io-
BEPAEMOT0 aHaIH3aTopa.

7.1.2 B cnyyae oGHapyKE€HHS ITOCTOPOHHHMX YaCTHLL ITPOBECTH YUCTKY COCAUHUTENCH.

7.1.3 TlpoBepuTb OTCYTCTBHE MEXAHHYECKHX IOBPEKACHHH, IIYMOB BHYTPH KOpIIyca,
00YCNIOBIEHHBIX HATHYHEM HE3aKpEIUIEHHBIX JETalCH, CIeJ0B KOPPO3WH METAJUIHUECKHX AETa-
Jed M CIEOB BO3ACHCTBUSA XKHIKOCTEH WIH arpecCHBHBIX NApOB, LIEJOCTHOCTD JIJAKOKPACOYHBIX
IIOKPBITHH, COXpaHHOCTb MapKUpPOBKH U ILTOMO.

[IpuMeuanue - kK MEXaHHYECKHM MOBPEKACHHAM OTHOCATCS I1yOOKHE LiapanuHsl, negop-
MalMH Ha pabouuX MOBEPXHOCTAX LIEHTPAIBLHOIO MJIH BHEIIHETO NMPOBOJAHHKOB COSIMHHUTENCH,
BMATHHBI Ha KOpIyCE aHAIM3aTopa, a TaKxKe APYTHE IIOBPEKACHHUS, HENOCPEACTBEHHO BIIHSAIO-
IIME HAa TEXHHYECKHE XAPAKTEPUCTHKH aHAIM3aTopa.

7.1.4 Pe3ynpTathl BBIOJTHEHUS ONEpallHH CHATATh [1OJ0)KHTEIbHBIMH, €CITH:

- OTCYTCTBYIOT MEXaHHUYECKHME IOBPEKACHUS HA COCAMHHUTENAX H KOPIYCE IOBEPAEMOIO
aHaJIM3aTopa;

- OTCYTCTBYIOT IIyMbl BHYTpPH KOpITyca, 00YCIIOBICHHbIE HATHYMEM HE3aKPEIUICHHBIX JCTAVICH;
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- OTCYTCTBYIOT ClI€bl KOPPO3MH METAUIMYECKHX JETaled M Cleabl BO3JECHCTBHSA XKMIKO-
CTeH MM arpecCUBHBIX NApOB;

- JIJaKOKpaCOYHbIE MOKPHLITHS HE TIOBPEXKICHEI,

- MapKHpOBKa, HAaHOCUMas Ha MOBEpAEMbIi aHanu3aTop, pasbopyuBa;

- m1oMOBI He HapyLIEeHbL.

7.2 OmpoboBanue
OnpoboBanre aHanu3aTopa 3aKMIOYacTCs B NMpoBepKe ero (pyHKIUOHMPOBAHHA: MOJATH C
Beixona «GENERATOR» reneparopa CHrHaJIoB NOBEpseMOro npubopa CUHYCOUAAIBHBIN CHI-
Han HanpsbkeHueM 1 B u gactotoit 100 I'l Ha kabiil kanan BCcTpOeHHOro aHanu3aropa. [Ipo-
BECTH M3MEPEHHE HAPSIKCHHSL.
PesynbTatsl moBepkH mo JaHHOM ONEpalMU CUMTATh MOJNOKUTEIHHBIMHU, €CIIH H3MEPEH-
Hoe 3HauyeHHe cocTaBiseT 1 B + 40 MB.

7.3 OmpeneseHue METPOJIOTHYECKUX XapaKTePUCTUK

7.3.1 OmpeneneHue auana3oHa 4aCTOT U OTHOCHTENILHON MOrPEIIHOCTH YCTAaHOBKH 4acTo-
THI

INonxmounts yactoTroMep yHuBepcambHbii CNT-90 x Bexoxy «GENERATOR» renepa-
TOpa CHTHAJOB MoBepseMoro mpubopa. ¥YcTaHOBUTH Ha reHepaTope Hanpshkende 1 B yactoroi
0,1 I'r. IlpoBecTr H3MEpEeHHE YaCTOTHI.

[loBTOPUTE MpoLEAypy U3MEPEHUS YacTOTH Ul caeayomux vactoT: 1; 10; 100; 1000 I'g
M paccyMTaTh OTHOCHUTEJNILHYIO TMOTPEIIHOCTh O YCTAHOBKU YacTOTHl B KaXAOH MOBEpseMOH Tod-
Ke 1o opmye 1:

5 = Af;l,'.ﬂl - «/;l

: 1
7 (1)

rae f,,, - U3MepeHHas 4aCTOTOMEPOM 4acToTa reHeparopa I'ir;
f, - ycTaHOBJeHHas (HOMHHAIbHAs) 4acToTa reHeparopa I'Ir.

Peaynyram IIOBCPKH 110 JaHHOMK Oonepaiii CYMTATh MOJOXKHUTCJIBHBIMH, €CJIH OTHOCH-

TeqbHAs TOTPElIHOCTh YCTAHOBKH 4acTOTH He npeBbinaer +1-107 B auanmasone wactot ot 0,1
10 1000 T'm.

7.3.2 Onpezaenenue quana3oHa ¥ abCOMIOTHOH NMOIPElIHOCTH YCTaHOBKH HANPSHKCHHS Tepe-
MEHHOT0 TOKa CHHYCOUJIaJIbHOTO CUrHaja

INomxmounts BonbTMETp B7-43 x Boixoay «GENERATOR» reHeparopa CUTHaJIOB IOBE-
psemoro npubopa. YcTaHOBHTH Ha BbIXoZe IeHepatopa HampshkeHue 0,1 B gactoroi 0,1 ' u
M3MEPHUTEL HaNpsikeHHe BoibTMeTpoM B7-43. TlpoBecT M3MepeHHs M 3Ha4eHHI HaNpPsOKCHHS
0,3; 0,5; 1; 5; 10 B Ha uacroTax 1; 10 I'. [ToBrOpuTh M3MepeHus Ha yactotax 20; 100; 1000 '
IpH IOMOLIH MyJbTHMETpa 34410A.

Omnpenenute abCOMOTHYIO MOTPEIHOCTh YCTAHOBKH BBIXOAHOIo HampsbkeHus AUr B Kax-
Joi u3MepsAeMol ToUKe JMana3oHa mo ¢popmyse 2:

AUr = Uysu—Ur, (2)

rae Uysw - HAIpsKEHHE U3MEPEHHOE BOIETMETPOM (MYJIBTHMETPOM), B;
Ur — HanpsbkeHHe, yCTaHOBJIEHHOE Ha reHepaTope, B
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PesynbraThl noBepkH No JaHHOH ONepalMHi CYUTATh NOJOXKHTENBHBIMH, €CJIH abCOMOTHAs
HOIPEIHOCTL YCTAHOBKY HANpPSHKEHHs NMEPEMEHHOI0 TOKAa CHHYCOHMIAJIBHOIO CHIHajla HE NpPEBHI-
waer +(1,0-10% -Ur+0,01) B.

7.3.3 Onpenenenye nuanasoHa ¥ abCOMIOTHOHN NOTPEIIHOCTH U3MEPEHUH HANPSXKEHUS Ne-
PEMEHHOTO TOKAa CHHYCOMAATBHOTO CHTHAJIA

CoenuHUTH MpUGOPHI B COOTBETCTBHM C pHCYHKOM 1. C BBIXOJa reHepaTopa CHIHAIOB
«GENERATOR» nopate Ha Bxox KaHana 1 aHanusaropa Hanpsokenue 0,1; 0,3; 0,5; 1; 5; 10 B
yactoToi 0,1; 1; 10; 20; 100; 1000 I'u. ITpoBecTn H3MepeHHe YKa3aHHOTO HANIPS KEHUS aHaIH3a-
TopoM M BoabsT™MeTpoM B7-43 Ha yactortax 0,1; 1; 10 I'u; mynstumerpom 34410A Ha yacToTax
20; 100; 1000 I'u.

Solartron 1254 B7-43 34410A
I'eneparop 7 5 5
o e i
Amnannzatop Ch2 ol
Pucynoxk 1

Onpenenntb abcoOMOTHYIO NMOTPENIHOCTh M3MepeHui HanpsbkeHus AU, B KakJI0# moBe-
pseMoH ToYKe AuanasoHa no gopmyne (3):

Al =0~ U, (3)

rae U, - HanpshKeHHE H3MEpEHHOE aHaIu3aTopoM, B;
Uy - HaNpsDKCHHE M3MEPEHHOE BOJILTMETPOM (MYJIBTUMETPOM), B

IToBTOPHTH H3MEpEHHUS Ui KaHaNa 2 aHANK3aTopa.

Pe3ynbTaTsl noBepky no JaHHOM ONepalliy CYUTATH MOJIOXKUTEIBHHMH, €CJTH aOCOIIOTHAs
NOTPEIIHOCTL U3MEPEHHI HAIPSXKCHHS NIEPEMEHHOTO TOKA CHHYCOHIAIbHOTO CHTHANA i 1-ro
1 2-ro KaHasa He npesbimaer +(1,0- 107 -‘U,+0,01) B.

7.3.4 Onpenenenue abcoMOTHOH NOTPELIHOCTH U3MEPEHMH pa3HOCTH (a3

Coenunnts Beixon renepatopa «GENERATORY ¢ 1-M u3MepHTeNbHBIM KaHATIOM aHalH-
3aropa «CHANNEL1». Ha reneparope ycranoButs yactoty 0,5 I'u, Hanpshkenue 1 B, Ha ana-
JH3aTOpE BHIOpATh pexkuM u3Meperus 1-# xanan «chl», Bux uamepenus «log r». Ilpoussectu
M3MEpeHHe pasHocTH (a3 Mexay BeixonoM rerepatopa «GENERATOR» u 1-M m3mepurens-
HeIM KananoM aHanu3atopa «CHANNELI1». IlosTropurs u3meperus g yacror 500, 1000 .
U3mepenHoe 3HaueHue pasHOCTH (a3 He Ho/kHO npeBbinath +0,5°. IlpoBectn aHanoruyHbie
U3MEPEHHUS 111 2-T0 H3MEPHUTEIbHOTO KaHana anamzatopa «CHANNEL2».

CoennHNUTB IPUOOPHI B COOTBETCTBHH C PHCYHKOM 2. Y CTaHOBHTH Ha I'eHEpaTope 4acToTy
0,5 T'u, nanpsokenue 1 B, Ha ananu3aTope BHIOpaTh pexxuM uimepenus «ch2/chly», Bux n3Mepe-
Hus «log r», nuanason m3mepeHur 0-360° . VcraHoBUTH Ha 1-M M 2-M BBIXOHE IeHepaTopa
33520B 3HaueHHMs 4acTOTHl H HAIPSKCHUS, AaHAIOIYHBIE YCTAHOBJICHHBIM Ha aHaym3arope. W3-
MeHeHHeM ¢asbl 1-ro kaHana reHepatopa 33520B ycTaHOBUTDH NOKa3aHUs Pa3sHOCTH (a3 aHAIU-
saropa Ha 0,00° . O6HYIMTB noKa3asus U3MepuTens pasHoctd (a3 @2-34. Usmensis dasy 2-ro

xaHana redeparopa 33520B B guana3zone ot 0 mo 360° ¢ maroM 30° mpoM3BECTH H3MEPEHHUS
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pazHocTH (a3 Mexay 1-M u 2-M KaHAJIOM aHATM3AaTOPA Qyzy ¥ MEXAY 1-M K 2-M KaHAIOM H3Me-
puTens pazHOCTH (a3 @y,

I'enepatop 33520B ®2-34
Solartron 1254 Bxl Bx2
Brix1 Bhix 2
I'enepatop : Y
Chl e
AHanu3atop Ch2 e
Pucynok 2

Onpenenuth abCOMOTHYIO NOTPEIMIHOCTh M3MEPEHHH pa3HocTH (a3 AQ B Kax10# Mose-
psieMoii Touke AuarnaszoHa no gopmyse 4:

A(P = Qusms — Pus (4)
TIE Qs - Pa3HOCTH (a3, U3MEPEHHAsA aHATM3AaTOPOM, ...°%;
@y - pa3HOCTD (a3, n3MepeHHas u3mMepuTeieM pasHocTd da3z $2-34, ...°.

PesynbTaThl NoBepKH MO JaHHOW ONMEpaliiy CYMTATh MOJOXKHUTEILHBIMY, €C/IN abCOmoTHas
MOrpeIIHOCTh U3MEPEHUH pa3sHOCTH ¢a3 He npesbimaer +0,5°.

8 Odopmaenune pe3yibTaToB NOBEPKH

8.1 Pe3ynbTaThl H3MEPEHHH, MTOJYYEHHbIE B IPOLIECCE MTOBEPKH, 3aHOCAT B IPOTOKOJ MTPO-
U3BOJIbHOH (POPMBI.

8.2 Ilpy mOJOXKUTENBHBIX pe3y/bTaTax IIOBEPKH BBIAACTCS CBHIECTEJILCTBO O MOBEPKE CO-
rJ1aCHO JIEWCTBYIOIUM [TPaBOBLIM HOPMATHBHBIM JOKYMEHTaM.

3HaK NOBEpPKHU HAHOCAT Ha CBMAETEILCTBO O MIOBEPKE.

8.3 Ilpu oTpHLAaTe/bHBIX pe3y/IbTaTax MOBEPKH, BbIABJICHHBIX [TPH BHEIIHEM OCMOTpE, OI1-
poOOBaHMH WM BBIMOJHEHUH OlEpalidil MOBEPKH, BHLIAETCS U3BEILICHHE O HEIPUTOJHOCTH C
yKa3aHUEM IPHYHUH.

HavanbHuk naGoparopuu Ne 441
®bY «PocrecT-MockBa» L A. C. Dedunos

Bexnyumit HHxKeHEp [0 METPOJIOTHH /
cektopa Ne 1 naGoparopuu Ne 441 - e

®BY «PoctecT-MockBa» ((’_* A, C. Kanenun
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