PenepanbHOe rocyJapcTBeHHOE OI0IKETHOE YUpPeKIeHHe
«Bcepoccuiicknii HAy9HO-HCCIET0BATEIbCKHI HHCTHTYT
MeTpoaorudeckoii cayxobn (PI'BY « BHUHUMC»)

COI'JIACOBAHO

3aMecTHTEIb JAUPEKTOPa

YV <BHAMC»

A E. Komomun

0% » ;bhéqr?,& 2024 1.

['ocymapcTBeHHas CUcTeMa obecreyeHus eqUHCTBA N3MEPEHUHI

KonTtposneps! coopa nansasix ZET
Metonvka moBepKu

MIT201/2-003-2024

¢ usmenenueMm Ne 1

r. MockBa
2024



Jucr 2 uz 17

COZIEP’)KAHUE

1 OBEHIAY TEOTIONCEENES oamismisimmmiminiaiimismmmmnmamsms s omessssan s sessamamans o sstsassnsuss 3
2 TIEPEHEHE OTTEPALTHIA TIOBEPKI .0 uuicsstessussesssssssississanssiosssissinssiossesresnssomsacnssresossassssssrasosenass 3
3 TPEBOBAHIMA K YCHOBHAM ITPOBEHEHMA TIOBEPKEL...c.ocmmsssssusssssisississsnsisssinivasssonis 4
4 METPOJIOTHYECKHME U TEXHUYECKWE TPEBOBAHNS K CPEIICTBAM ITOBEPKM.....4
5 TPEBOBAHMA (YCJIOBHSA) ITIO OBECIIEYEHMIO BE3OITACHOCTH ITPOBEJIEHKS
TTOBEPKH ......covivteieietnicreisteseaestreeesteseeseentsessesassesasssssssassssasssassssassesssessssesensssssessssesssssensssesssessessssnns 6
6 BHELITHHIM OCMOTP ..oooccvvrmeaeerimneesssesessesssssessssssssssssessssssssssssssssssssnesssssssssssssssssssesssssseseses 6
7 IIPOBEPKA TTPOTPAMMHOTI'O OBECIIEUEHHMA .......c.covceeieieieiceiese e eereeeesesesessessenenes 6
& HOATOTOBKA K JIOBEPKE H OLPOBOBAHIVIE .. ..ccoomesnssorisnsssisinsuenisisge isiisiasisssiims 7
9 OIIPEAEJIEHME METPOJIOTUYECKUX XAPAKTEPMCTUK W IIOOTBEPXIEHWE
COOTBETCTBMA METPOJIOTTHECKYMM TPEBOBAHUSIM ........cocoiiiiiiieiceeiceceeee e 7
9.1 OKCIIepHMEHTAIBHOE OIPEICICHHE METPOIOTHIECKAX XapaKTEPUCTHK KOHTPOJUIEPOB MpH
H3MEPEHEH TACTOTBL 1.uveeveeuerseiisenseessrsssesasiessssesssansessessseasesssesssansessesasesesuesnsessenasssassnsesnessseessesneensensens 7
9.2 DKcIiepEMEHTAIBHOE OIPEeNeHHe METPOIOIHUYECKHX XapaKTEPHCTHK KOHTPOJUIEPOB IpH
HIMEPEENH KODDOUIBEHTA TAPMOBIII s.oxsremsssssveissiotsssmisssesisssiiass s svvssss sopmmsdsso s imns sisvasnssviseins 8
9.3 DKCIEepHMEHTAIBHOE OIpeeNeHHe MEeTPONIOIHYECKAX XapaKTEPHUCTHK KOHTPOJUIEPOB IIpPH
H3MEPCHHH HAIPSKEHUS IIOCTOAHHOIO ITIEKTPHIECKOTO TOKA. . ceuveuerueeruerueersersiersessessesssesssessessensenns 8
9.4 DKCIIEpHMEHTAIBHOE OIPENENCHHE METPOIOIHUECKAX XapaKTEPHCTHK KOHTPOJUIEPOB IpH
H3MEPEHHH HAIIPSHKEHHS IIEPEMEHHOI0 JIEKTPHYECKOr0 TOKA Ha YACTOTE 1 KL . covvevuereveenreeneneenenn, 9

9.5 BKCHepHMeHTEUI_BHOe OIIpENCICHUE METPOJOTHYECKHX XapaKTEPUCTHK KOHTPOJIJIEPOB IIPH
OIIPEACTICHHH HEPaBHOMCPHOCTH AUYX BXOJHBIX KaHAJIOB OTHOCHTEIBLHO OHOpHOﬁ 9acTOTHI 1

4 1 1 SO 10
9.6 DOKCIIepHMEHTAIBHOE OIIPEIeNIeHHe METPOJOTHIECKAX XapakTEePHCTHK KOHTPOIUIEPOB MpH
OIPEIEICHUH 3aTYXAHHS OKTABHBIX (DHITBTPOB. .cuverueeruerrseraersrrrsrssersessssssesssessessesssssssersssssesssessesssesses 11
9.7 DKCIIepHMEHTAIBHOE OIPEIEIeHHE METPONOIHYECKAX XapaKTEPHCTHK KOHTPOJUIEPOB MpH
OIIPENETICHHUH 3aTYXAHHUS 1/3 OKTABHBIX (DHITBTPOB. .eveereeruerseerseeeerserssessersesssesssssesssessesssssseessessessens 12
9.8 DkCcepUMEHTaTBHOE OIpee/ICHHe METPONIOTHYECKHX XAapaKTEePHCTHK KOHTPOJUIEPOB B
PEKHAME METPOTIOTHYUECKOTO CAMOKOHTPOIIM «vevvererenrerseessernessersesserssessmsseseersssssessssssersesssssssersssnsesses 13

18 OGO PMITEHWE PESYIbTALCHE IIIBERPEI wommwmmmmms s tassssisisssmssmsionsssnilarinmg 17



Jmer 3 w3 17

1 OBIIUE ITOJIOXXEHWA

1.1 Hacrosmas MeToxuKa yCTaHAaBIHBaeT OOBEM, CPEACTBA M METOMBI MEPBHYHOM H
TIEPHOIHYECKOH IIOBEPOK KOHTPOIUIEpoB cbopa naHHbx ZET (Hajiee - KOHTpOIUIEPE).

1.2 KonTpomtepsl ImpefHasHayeHB! JUIS H3MEPEHHH HAIPSDKEHHA IIOCTOSHHOTO M
[IEPEMEHHOTO EKTPHYECKOTO TOKA, YACTOTHI CHTHAJIOB.

1.3 Ilpon3BozACTRO cepHitHOE.

1.4 KoHTpOITEPEl MPENOCTABIIOTCS B IOBEPKY B KOMIUIEKTE C BCIIOMOTaTeIbHLIMH
HEM3MEPUTEIBHLIME KOMIIOHEHTaMH (B 3aBHCHMOCTH OT MOAH(HKAIMH - ¢ BHEIIHMM HCTOYHHKOM
nuTanus uim mwiarhopmoit ZET 037, xommuexTom Kabenel, HEOKeHEpHOM cTaHmuel (HOyTOyKoM)
HIIA YCTAHOBIIMKOM IIPOrPaMMHOIO 0DecnedeHus, U T.I1.), HeOOXOAUMEIME It paboThl MpUOOpPOB
M BU3YaJIM3alHH PE3YIbTATOB H3MEPEHHUH IIOBEPHTEITIO.

1.5 Bemonuerne  Bcex — TpeOoBaHWiT  HacTosImed — METOOUMKH  OOecIeudMBaeT
[IPOCIIEKHUBAEMOCTE IIOBEPSIEMBIX KOHTPOJIJIEPOB K IOCYIaPCTBEHHBIM MIEPBHYHEIM STaI0HAM:

—13189-2008 I'TICS eauHUIE] 2IeKTPUIECKOT0 HAIPSHKEHUs (BOJIBTA) B AHATIA30HE YaCTOT
ot 10 10 3-10" I'y;

—13113-2023 I'TID emuHuIE] HNEKTPHYECKOr0 HAIPSIKEHHS,

—ro711-2022 I'TIS equHAI BpeMEHH, YaCTOTH! H HAIIHOHATIHHOM IKAIEI BpEMEHH;

—ra1188-2010 I'TID emmrmns! Kodddunmenta rapmonuk B auanazone ot 0,001 xo 100 %
JUIsL CHTHAJIOB ¢ OCHOBHOM rapMOHHKOM B auarasone gactoT ot 10 xo 200000 I'm.

2 [IEPEYEHE OITEPAITUIM ITOBEPKI

2.1 1lpu mpoBeAeHHWH NEPBHYHOH H NEPHOIMIECKOH ITOBEPKH KOHTPOJUIEPOB JOJIKHEI
OBITH BHIIOJIHEHE] ONIEPAllHy, YKa3aHHEIE B Tabmuie 1.

Tabmuna 1 — [lepeuens onepannii NOBEpKH

Paznen |OO0s3aTensHOCTS IPOBEICHHA

HanmeHopanue onepamuu HACTOSIIEH|  ONEpaLMH IIPH IIOBEPKE
METOIHKH | IEPBHYHOH | IEPHOIHHIECKOH
BHem#ui 0cMOTp 6 Ha Ha
[IpoBepka mporpaMMHOT0 00eCIIeYeHES 7 Ila Ha
[ loaroToBKa K IOBEpKE U ONIPoOOBaHHIE 8 Ja Ja
OmpezeneHre METPOJNOTHYECKHX XapaKTEPHCTHK W
[IOATBEPIKICHAE  COOTBETCTBHSA  METPOJOTHUYECKHM 9 Ha Ha

TpeOOBaHUAM

OKCIIEPUMEHTAIBHOE OIpENENIEHHe METPOIOTHIESCKUX
XapaKTEPHCTHK KOHTPOJUIEPOB IPH H3MEPEHHH YaCTOThI
OKCIEPHMEHTATBHOE ONpPENCTICHAE METPOJIOTHYECKHX|
XapaKTEPUCTHK  KOHTPOJUIEPOB  NpPH  HM3MEPEHHH 9.2 Ha Her
KodddHIEenTa rapMOHUK

OKCIIEpHMEHTAIBHOE OIpe/ieleHHe METPOJIOTHYEeCKUX
XapaKTEPUCTHK  KOHTPOJUIEPOB  HpPH  H3MEPEHHH] 9.3 Ha Ha
HaNpsHKEHHs! HOCTOSHHOTO HJIEKTPHISCKOTO TOKA

9.1 Jla Ia

BKCHGPPIMGHTEUTBHOG OIIPEACIICHAE METPOJIOTHYICCKHX
XAPAKTEPHUCTHK KOHTPOJIIIEPOB IIpH HU3MEPCHHH|

9.4 Ha Ha
HAIpsSKCHUST I[IEPEMEHHOTO 3JEKTPUYECKOr0 TOKa Ha
vactore 1 k'
OKCIEPUMEHTAIBHOE ONpENENeHHE METPOIOTHIESCKHX
XapaKTEPUCTUK KOHTPOIUIEPOB IIPH  ONpPENEIIEHUH
p P P P p pen 95 Ila Tla

HEPaBHOMEPHOCTH AUX BXOIHBIX KaHaJIoB
OTHOCHTEJIBHO ONOpHOH YacToThl 1 KI'I
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Pazpen | OOs3aTensHOCTD IIPOBEIEHHS
Hanmenosanue onepanuu HACTOSINEH|  omepalyy IpH MOBEpKe

METOIMKH | IEPBHYHOM | IEPHOIHIECKO
OKCIIEPUMEHTANBHOE ONpeIeIeHHE METPOIOrHIECKIX
XapaKTePHCTUK KOHTPOJUIEPOB MIPH OTIPeIeTIeHAN 9.6 Na Ha
3aTyXaHHS OKTaBHBIX GUIBTPOB
OKCIIEpUMEHTANBHOE OIpeleNleHHe METPOIOrHYECKHX
XapaKTEPHCTHK  KOHTPOJUIEPOB IIPH  ONpeeIeHHH 9.7 Ha Ha
3aTyxaHus 1/3 okTaBHBIX QHIBTPOB
OKCIIEpHMEHTATBHOE  ONpENEIeHIHe METPOJOIHIECKHX]
XapaKTEePHCTUK KOHTPOJLICPOB B pexXHMeE 9.8 Ha Ha
METPOJIOTHIECKOr0 CAMOKOHTPOJISI
OdopmiieHre pe3ynbTaTOB HOBEPKH 10 Ja Ha

3 TPEBOBAHHMA K YCIIOBMAM ITPOBEJJEHM A TIOBEPKH

3.1 DxcnepuMeHTanpHBle PabOTHl 110 ONPENENICHHIO METPONOTMYECKHX XapaKTePHCTHK
KOHTPOJUIEPOB BBITOTHAIOT B CICAYIOIUX YCIOBUAX:

- TEMIIEpaTypa OKpyKarolero Bo3ayxa, °C

- OTHOCHTEJIBHAS BIAXKHOCTE, %, He Oolee

ot +21 no +25,
80.

4 METPOJIOTMYECKME UM TEXHWYECKHME TPEBOBAHUMSA K CPEJACTBAM

[TOBEPKH

4.1 B Tabnmune 2 npuBeNEHE METPOIIOTHIECKHE M TEXHUUYECKHEe TpeOOBaHHI K CPEICTBaM

TIOBEPKH.

Tabmuma 2 - MeTponorumdeckue v TeXHHIeCKUe TpeOOBaHUS K CPEeICTBAM ITOBEPKH
Ormeparui MOBEpKH, Merponorageckue U TeXHHYECKHE ITepeuens
TpeOyrolye NIpUMEHEHHUS TpeOOBaHUS K CPEICTBAM IIOBEPKH, PEKOMEHITYEMBIX
CpPEICTB IIOBEPKH HEOOXOIMMBIM [IJISI IPOBEICHHS IIOBEPKH CPEJICTB IIOBEPKH |

Cpencrsa H3MEPEHUH temnepatypsl| [ Ipubopsr
OKpy»Karomed  cpembl ¢ IMpefelaMH KOMOMHHPOBAaHHBIE

1. 8, . 9 (KoHTpOIb
YCIIOBHIT IIOBEPKH)

IoImycKaeMoit abCOMOTHOH NOTPEIHOCTH He
donee A ==0,5°C B yCIOBHSIX MPOBENEHHS

ITOBEPKH
CpenctBa  uW3MepeHHUH  OTHOCHTEIBHOM
BI&YKHOCTH  BO3IyXa C  IIpelelaMHu

J0ITycKaeMoi abCOMIOTHOM MOTPEITHOCTH He
Honee A ==3,0 % B ycrnoBHAX NPOBENEHHS
TIOBEPKH

Testo 608-H2

(per. Ne 53505-13) /
[IpeobpazoBaremu
HU3MEpUTENIbLHEIE
TeMIIepaTypsl U
pnaxuoctu UIITB
056/M1-02

(per. Ne 16447-08)

1. 9.1 DxcnepuMeHTaIBHOE

OIpeneIeHHe
METPOJIOrHYECKIX
XapaKTEPUCTUK
KOHTPOJUIEPOB IIPH
HU3MEPEHUH YaCTOTHI

Otanous!l eqwHUIE! dacToTel (F), HE HmKe
YPOBHS 5-ro paspsja o rocyaapcTBEHHOH
moBepounoiit cxeme (I'TIC), yrBepxieHHOM
npukazoM Poccrammapra ot 26.09.2022 r.

Ne 2360, ¢ nmpemenamMu  JOIYCKaeMOH
OTHOCHTENIBHOM MOTPEeITHOCTH
BOCIIPOM3BEICHHS 4YacTOThl He Oouee

§ =+2-10"° B quanazore cs. 0 mo 160000 I'y

I'enepaTops! CUTHATIOB
TIPOM3BOIEHON GOPMBI
AFG3151C

(per. Ne 63658-16) /
['eHepaTopsl CHTHaIOB
IIPOU3BOJILHON GOpMBI
DG1062Z

(per. Ne 56013-13)
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Omnepauuu noBepxu, Mertposnoraueckue u TeXHHYECKHE ITepeuens
TpeOyIolue NPUMEHSHHUS TpeOOBaHHS K CPEICTBaM IIOBEPKH, PEKOMEHIYEMBIX
CPEIICTB IOBEPKH HEOOXOMMBIM [IJIsl IPOBEICHHS TIOBEPKH CPEJICTB NOBEPKH
1. 9.2 DKCnepuMeHTaIbEHOE | DTAIOHB! €MHHUIE! KoddburmenTa rapMoHuk| [ eHepaTophI-
OIpeeNeHne (K;), He Hmoke ypoBHA 1-ro paspsna mo ['TIC|kamubpartopsr
METPOJIOTHIECKHX I'OCT 8.762-2011, c IpeJeIaMH [TapMOHHYECKHX
XapaKTEpUCTHK nommyckaeMoil  abcomorHOM  morpemmHocTH|cHTHAIOB CK6-122

KOHTPOJLIEPOB IIPH
H3MepeHHH KodddummenTa
rapMOHHK

BOCIIPOH3BEACHUS K03 dHUIMeHTa rapMOHHK
He Oomee A==(0,02°K; + 0,006) % B
muarazore ot 0,01 xo 90 %

(per. Ne 46781-11)

1. 9.3 OxcnepuMeHTANEHOE
OIlpe/ieNeHue
METPOJIOTHYECKHIX
XapaKTEePUCTHK
KOHTPOJIIEPOB IIPH
U3MEPEHNH HAIPSKEHAST
IIOCTOSHHOTO
3IIEKTPUYIECKOr0 TOKa

DTanoHs! SIMHUIIBI HAMPSKEHAST
IOCTOSIHHOTO 3JeKTpudeckoro toka (=U), He
Huxke 2-ro paspsaga no I'TIC, yrRepikneHHOM
npukasoM Poccrampapra ot 28.07.2023 r.
Ne 1520, ¢  npememamm  JomycKaeMoi
OTHOCHTENBHOH MOI'PEIIHOCTH
BOCIIDOHM3BEICHHA HaNpsDKeHUs He Oonee
8 =+0,02 % B quanazone ot -10 no +10 B

Kamubpartops

MHOTO() YHKIIHOHAIbHBIE
Fluke 5720A

(per. Ne 52495-13) /
Kamubpatopst
yHHUBepcanbHble H4-6
(per. Ne 16690-13)

1. 9.4 DxcriepuMeHTaILHOE
oIpeneeHue
METPOJIOTHYECKHX
XapakTepHCTHK
KOHTPOJUIEPOB IIPH
HU3MEPEHUH HAIPKCHAST
IIepEMEHHOTO
3NIEKTPUIECKOTO TOKa Ha
gactoTe 1 kl'm;

1. 9.5 DKcrepuMeHTABHOE
OIpeneneHue
METPOJIOTHYECKHX
XapaKTepUCTHK
KOHTPOJUIEPOB IIPH
OTIpeeIeHHH
HepaBHOMepHOCTH AUX
BXOJHBIX KaHAJIOB
OTHOCHTENHHO OIOPHOH
4acToTHI 1 KI'I;

1. 9.6 DKcepuMeHTaATBHOe
oIpeJeNeHHe
METPOJIOTHYECKUX
XapaKTEPHCTHK
KOHTPOJIIEPOB IIPH
OIIpPENENICHUH 3aTyXaHHs
OKTaBHBIX QUILTPOB;

1. 9.7 SxcnepuMeHTaATBHOE
oIpeJeNieHue
METPOJIOHYECKHUX
XapaKTEPUCTHK
KOHTPOJIIEPOB IIPH
OIIpeieTICHUHN 3aTyXaHHs
1/3 OKTaBHBIX QHILTPOB

OTaNoHbI €IUHHIIBI HaIpSKEHUS
IIEPEMEHHOI0 2MeKTpHdeckoro Toka (~U), He

Huke 3-ro paspsna no I'TIC, yrBeprknenHOi
npukasoM Poccranmapra ot 18.08.2023 r. Ne
1706, c npenenaMu JOIyCKaeMoi
OTHOCHTENLHOM [OTPEIIHOCTH

BOCIIPOM3BECHUS HANPSDKEHHS B JHAMA30HE
ot 0,001 mo 10 B ma yacrote 1 xI'11 He Hoee:
0=+5% B wpommmanazome ot 0,001 B
no 0,01 B Bxrou.,

& ==+0,5 % B mognuanasone cs. 0,01 B mo 0,1
B Bxmou.,

6 =+0,1 % B mogmmamazone ¢B. 0,1 Bmo 1 B
BKJTIOY.,

& ==+0,06 % B mogmmanasone ¢s. 1 B no 10 B
BKJTIOY.

Kanmubpatopsl
MHOTO(YHKIHOHAIBHBIE
Fluke 5720A

(per. Ne 52495-13) /
Kambparops!
yHHuBepcaibHbIe H4-6
(per. Ne 16690-13) /

Cpencrra H3MEPEHHH c byHKIHEH
BOCIIPOM3BECHHUS NEPHOAMYESCKOTO CHTHATA
(CH x(t)) co crmemylommuMH IapameTpaMu:
Hanpsoxerue 1 B (CK3), gacrora ot 0,1 'y 10
160 xI'm;

OTaI0HE €IMHUAITEL HaIPsDKEHUS
IIEPEMEHHOT0 3JIeKTprdeckoro Toxa (~U), ue
Hwke 3-ro paspaaa nmo I'TIC, yreep:xaeHHOH
npukaszoM Poccrannapra ot 18.08.2023 r. Ne
1706, c npeneiamu JIOIyCKaeMOH
OTHOCHUTENIBHOH IIOTPELIHOCTH H3MEpPEeHHH
HanpsbkeHuss  jgwanazone ot 0,001 go
10 B =e Oonee:

6 ==0,2 % B muanasone 4gactor ot 0,1 T'u
mo 90 000 ' B0,

6 ==+0,5 % B mmanazone yactoT cB. 90 xI'm
o 120 xI'y BxmO4.,

8 =+1,7 % B mmamazone yacrtoT ¢B. 120 '
1o 160 kI Bxmroy.

I'enepaTops! cUrHANIOB
IIPOH3BOJILHOH (opMBI
AFG3151C

(per. Ne 63658-16) /
I'eHepaTopb! CUTHAIOB
IIPOM3BOJIBHOH GOpMBI
DG1062Z

(per. Ne 56013-13);

BoneT™meTpsl
BBICOKOYAaCTOTHEIE
B3-100

(per. Ne 72902-18)

[Iprmeuanwme: per. No - perucTpanioOHHEI HOMep cpefcTra uaMepennii B ©U® OEU
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4.2 JlomyckaeTcs HCTIONB30BATh HHBIE CPENCTBA IIOBEPKH, HE IPUBEIEHHEIE B TaOIHIE 2,
YIOBJIETBOPAIONIHE METPOJOTHYECKHM TpeOOBaHMSIM, YKa3aHHBIM B TaOlWIle, B TOM 4YHCIE
00ecneYHBalOIHe IIPOCIEKHBAEMOCTE B COOTBeTCTBEE ¢ 11IC, meHCTBYIONIMMHE Ha MOMEHT
IIPOBE/ICHHS IIOBEPKH.

4.3 CpencTsa H3MepeHUH, IpUMEHsSeMEIe IIPH [OBEPKE, HOJDKHEI OBITH IOBEPEHEl H UMETh
NEACTBYIOIIME CBEACHHA O IIOJOXKUTEIBHBIX pe3ynbTarax noeepkd B @U@ OEM. Cpeacrtsa
H3MEPCHUH, NPUMEHSIEMbIE B KaueCTBE JTAIOHOB €IMHHUIl BEJMYHH, JOJDKHBI OBITH MOBEPEHBI B
Ka4eCTBE€ OJTAJOHOB COMHHI[ BEJIMYMH, HMETh [ACHCTBYIOIIME CBEJCHHS O IIOJOKHUTEIBHBIX
pesynbraTtax nosepku B PO OEU u ynosnerBopsaTs TpeboBanuam toynocts I'TIC.

5 TPEBOBAHUA  (YCIIOBMUS) TIIO  OBECIIEYEHMIO  BE3OITACHOCTHU
[TPOBEOEHM A ITOBEPKU

5.1 IIpu mpoBeneHMH 3KCIEPUMEHTANBHBIX paboT ciemyer cobmomars TpeGOBaHHs II0
OXpaHe Tpyna, MpPeoyCMOTpEeHHbIe JoKyMeHTaMHu «lIpaBuna mo oxpaHe TpyAa MpH SKCIUTyaTAI[HK
3NeKTpoycTanoBoky ([Ipunoxenne x npukasy MHHHUCTEPCTBA TPYAa ¥ COMUATBHOMN 3amuTel PD 0T
15.12.2020 Ne 903m), TOCT 12.3.019-80 «Crcrema crannapToB 6e30MacHOCTH TpyAa. MchbITanus
U u3MepeHus seKkTpuueckue. Odmme tpeboranus GezomacHoctu», FOCT 12.2.007.0-75 «Cucrema
CTannaproB OesomacHocTH Tpyna. Miamenuss smexrtporexumueckwe. OOmue TpebosaHus
OesomacHoctuy, I'OCT 12.1.019-2017 «CucremMa CTaHOapTOB OE€30IIACHOCTH  TPYHA.
OnektpobesomacHocTs.  OOmpe  TpeGoBaHMA W~ HOMEHKIATYpa  BHIOB  3AlIUTED,
I'OCT 12.2.091-2002 «Be30nacHOCTh 3MEKTPHYESCKUX KOHTPOJILHO-U3MEPHTEILHEIX NPHOOPOB H
naboparoproro obopynopanus. Yacts 1. Obmme TpeGoBauusy, AEHCTBYIOIMUMH MECTHBIMH
HHCTPYKIHUAMH [0 TEXHHMKE O€30IaCHOCTH, yKa3aHHSAMH II0 0e30IIaCHOCTH, NPHUBEIECHHBIMH B
9KCIUTyaTallMOHHO-TEXHUIECKOH JOKYMEHTAllMH Ha KOHTPOJUIEPH], HCIIONb3YEMBIE 3TAIOHEI,
Cpe/ICTBa H3MEPEHUH U UCHBITaTeIbHOe 000y [0BaHHE

6 BHEILIHUA OCMOTP

6.1 BremHwmit ocMoTp

6.1.1 IIpoBepsIOT KOMIIIEKTHOCTE IIOBEPSEMOr0 KOHTPOJUIEpa Ha COOTBETCTBHE OMHCAHHIO
THIIA ¥ SKCIUTYaTallHOHHON JOKYMEHTAIIHH.

6.1.2 IIpoBepstOT MapKHpOBKY IIOBEPSEMOrO0 KOHTpPOJLIEpa C YKa3aHHEM THIA |
3aBOJICKOr0 HOMEpa Ha COOTBETCTBHE TpeOOBaHUAM SKCILIYATAI[HOHHOH MOKYMEHTAITHH.

6.1.3 KonTpoiiep, BCIOMOTaTeIbHBIE H COCOUHHTEIBHEIC KOMIIOHEHTHE! (KabembHEIS
pa3beMBbl, KIEMMHEIE KOJIOJKH, MIPOBOJHLIC JIMHUM CBS3M W T. JI.) He JOJDKHBI HMETh BH3YAIBHO
OIIpe/IeIeMbIX BHEIHUX IOBPEXIEHUI W JODKHEI OBITh HAJIESKHO COSIUHEHEI U 3aKPETLICHEL

6.2 Ilpun obHapyeHHWH HECOOTBETCTBHH IO I. 6.1 nmanpHeHIHWe omepanuy IO IIOBEPKE
KOHTpPOJUIepa NPeKpallarT 0 YCTPAaHEHHS BRIIBICHHEIX HECOOTBETCTBHIA.

7 ITPOBEPKA TTPOTPAMMHOI'O OBECITEUEHW A

7.1 IloarorapmusaroT K paboTe TEXHOTOTHYECKHH KOMIIBIOTED C YCTAHOBIIEHHBIM Ha HEM
nporpammHbM obecnieuerueM (I[10) ZETLAB, cpaBrmBaroT maceHTHOHKammoHHBE naHHble [10,
otoOpaxaemsle B okHe «O mporpaMMmey, ¢ JaHHBEIMH, IPHBEISHHBIME B pasgene «lIporpammuoe
obecnieueHme) ONMUCAHUS TUIIA KOHTPOJUJIEPOB.

7.2 IloBepsieMbll KOHTpOJUIEp IPHU3HAIOT mpomemmuM uaeHtuukanuo [I0 ¢
IIOJIOJKUTENBHEIM PE3yJIbTATOM, €CIIM IIOJYYSHHBIE IIPH NPOBEpPKEe HICHTU(UKAUHOHHBIE IAHHBIE
COOTBETCTRYIOT JaHHEIM, IpUBEIEHHEIM B pazzere «IIporpaMMmHoe obecriedueHre) ONUCAHUs THIIA.
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8 IIOZITOTOBKA K ITOBEPKE U OITPOBOBAHUE

8.1 TIloaroToBka K IOBEpKe

8.1.1 M3ydaroT cremyromme JOKYMEHTHL:

- SKCILTyaTal[HOHHAs JOKyMeHTallks Ha KOHTPOJLIEePEL;

- OIMCAHUE TUIIA KOHTPOJUIEPOB.

8.1.2 OcymmecTBIAIOT TOAKTIOYEHHS JIHHHM CBS3M MW YCTAHABIMBAKOT HACTPOMKH,
HEOOXOIMMEIE [ BH3YaIH3alMH pE3YNbTATOB HM3MEPEHMN Ha [UCIUICE TEXHOJIOTHYECKOIO
KommpioTepa ¢ ycraHosieHHeM 110 ZETLAB. Ilogrorasmuearor x pabote cpeicTsa MOBEPKH B
COOTBETCTBHH C IKCIUTyaTallMOHHOM TOKyMEHTAIlMEH Ha HUX.

8.1.3 B HemocpencTBEeHHOM OJIM30CTH OT MOBEPSIEMOr0 KOHTPOJUIEPA H3MEPSIOT H 3aHOCHT
B IIPOTOKOJI IOBEPKH PE3Y/ILTATHl H3MEPEHHN TEMIIEPATYPhl M BIXKHOCTH OKPYIKAOIIEro BO3MyXa.

8.1.4 IIpoBepsroT HM3MEpEHHBIE 3HAYECHHS KIMMAaTUYECKHX YCIOBHA Ha COOTBETCTBHE
JOITyCKaeMBIM YCIIOBHAM, YKa3aHHeM B 1. 3.1. Ilpu oOHapyXeHHH HECOOTBETCTBHI JalbHEHIIHE
paboTHI 110 MOBEPKE IPHOCTAHABIUBAIOT JI0 YCTPAHESHHUS IIPUYHH, BEI3BABIINX HECOOTBETCTBH.

8.2 OnpoboBanue

8.2.1 OmpoGopanue KOHTpoOJUIEpa HPOBOAAT HE paHee, 4eM uepes 10 MHHYT mocie ero
IOJKIIIOYEHHs. K HCTOYHHKY ITHTaHHS.

8.2.2 3anyckatot I10 ZETLAB. 3amyckarot nporpamMmy «BoJETMETp IEPEMEHHOTO TOKA»
u3 meHio «M3mepenne» nanenua ZETLAB, B koTopo#t BEIOHPAOT [EPBEI KaHA KOHTPOJLIEPA.

8.2.3 INoaxmouyaroT 3TanoH ~U K IepBoMY KaHaITy KOHTPOJUIEPA M YCTAHABIMBAIOT OT HETO
CHHYCOHJIAIbHBIA CHTHAJI CO CIEAYIOIKMMH NapameTpamu: Hanpsbkerue 1 B (CK3), wactora 1 x['m.

8.2.4 PesynpTaThl 0Ipo00BaHHS CUMTAIOT MOJNIOKUTEIEHBIMHE, €CIIH IOKa3aHus Ha AUCIUIEE
TEXHOJIOTHYECKOTO KOMIBIOTEPA COOTBETCTBYIOT 33/1aHHBIM TlapamerpaM curaaia. [lpu nomyyenun
OTPHIIATENLHOTO Pe3ybTaTa OpoOOBaHNs NaNbHeHIe paboTHI 110 ITIOBEPKE IPHOCTAHABIMBAIOT H
IPOBOJAT KOHCYNhTAllMM C BIANENBIEM CpPENCTBA M3MEpPEHMM W/WIM HM3rOTOBHTENEM O
HEOOXOIUMOCTH HACTPOHKY /MM PEMOHTA IIPHOOpA.

9 OIIPEJEJIEHHME METPOJIOT'MUYECKUX XAPAKTEPUCTHK 41
ITOATBEPXKJEHME COOTBETCTBMA METPOJIOT MYECKVM TPEBOBAHUAM

9.1 DKCIEPUMEHTATBEHOE ONPEAEICHHE METPOTIOTHIECKHX XapaKTEPUCTHK KOHTPOILIEPOB
[IPY U3MEPEHHUH YaCTOTHL

9.1.1 Ha TexHOIOrMYeckoM KOMIIBIOTEpE 3allyCKaloT Oporpammy «Yacroromep», B
KOTOpPOHl BHIOMpalOT HCCHeNyeMbli KaHal KOHTpojulepa. Ha Bxox BeIOpaHHOro KaHaia
ITOOKITFOYAOT 3TaNoH F.

9.1.2 BeibuparoT 5 KOHTPONBHEIX 3Ha4eHwH#H F; (B KOHTpOMBHEIX Toukax i = 1,2, 3,4, 5) B
[I'], paBHOMEpPHO pacHpeleleHHBIX IO AHAa3oHy H3MepeHudt gactorel (mampumep: 0,1 T';
1000 I'm; 10000 I'x; 100000 I'u; 160000 I'iy) u 3aHOCAT UX B IIPOTOKOJI IOBEPKH.

9.1.3 JIns KX 10# TOYKH 1 NOCIIEA0BATENbHO IPOBOAAT oneparuy o mir. 9.1.3.1 - 9.1.3.4.

9.1.3.1 YcranaBnuBaloT OT JTalOHA CHHYCOMNAIBHBIA CHIHAT €O  CJIEAYIONIMMH
napamerpamu: Hanpsbkenue 0,5 B (CK3), gacrora F;.

[Ipumewanue - g 3Hadenus F; = 0,1 I'm BMecTto cuHycommanbHOH (OpMBI cCHrHana
YCTaHABIUBAIOT NPAMOYTOIBHYIO GopMy, a Takke yBemuauBaroT B [10 KomudecTBO 0TOOpakaeMbIX
3HaKoB koMaHo# PostFix Number += 3.

9.1.3.2Ilposouar He MeHee 4 oTcYeTOB mOKasaHHM wactotel B [[m] ¢ mucrures
TEXHOJIOTMYECKOI0 KOMIIBIOTEPA H BBHIOMPAIOT U3 HUX PE3YNbTaAT Fj iy, HaAHOOIEE OTKIOHAIOIMICS
OT KOHTPOJIBHOT'O 3HAYEHHS.

9.1.3.3 BRUHCIMIOT OTHOCUTENBHYIO MOTPEIMHOCTE O; HCCIeayeMoro KaHana B [OTH. el.]
o dopmye:

F, imsmM F i

6 = —F (D
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9.1.3.4 3aH0CAT B IPOTOKOI HOBEPKHU 3HAYCHHUS iy U &;.

9.1.4 IToBTopsroT oneparuy 1o mir. 9.1.1 - 9.1.3 71 ocTATBHEIX KAHATIOB KOHTPOJLIEPA.

9.1.5 Pe3ynpTaThl 3KCIEPHMEHTANBLHOTO ONPENENEHHUS METPOJIOTHIECKAX XapaKTePUCTHK
KOHTPOJUICPOB MpPH H3MEPEHHM 4YacCTOTHl CUHTAIOT IIONOKUTENbHBIMH, €CIH [II KaKIOoro
HCCJICIOBAHHOIO KaHaja B KaX<[[OH M3 KOHTPOJBHBIX TOYEK 1 BEITOIHACTCS HEPABEHCTBO |8 < [doql,
rae Oor - HPEAeNbl JOIYCKaeMOH OCHOBHOW OTHOCHTENBHOM ITOrPENIHOCTH H3MEPEHHH YacTOTHI
CUTHAJIOB, YKa3aHHEIE B ONIHCAHHH THIIA.

9.2 DKcriepuMEHTaIBHOE ONPENIETIEHAE METPOJIOTHIECKUX XapaKTEPHCTUK KOHTPOJLIIEPOB
IPH H3MEPEHHH KO3 DHIIHEHTa TApMOHUK.

9.2.1 Ha TexHOMOTHYECKOM KOMITBIOTEPE 3aIlyCKaIOT IPOTPAMMY «AHATH3 HETMHEHHBIX
HCKaXECHUI», B KOTOPOH BBIOMpArOT HCClIelyeMblil KaHan KoHTpoiulepa. Ha BXox BbIGPaHHOIO
KaHajia IOoIKII0YaroT 3TanoH K.

9.2.2 Beibuparor 4 xoHTponbHBIX 3HaueHus K.; (1 = 1, 2, 3, 4) B [%], paBHOMEpHO
pacmpeneneHHbIxX 110 JHala3oHy U3MepeHui Koaddunuenta rapmonuk (Hanpumep: 0,01 %; 0,1 %;
10 %; 90 %) u 3 3HaueHMs dYacTOTHl NepBod rapmommku Fj (j = 1, 2, 3), paBHOMEpHO
pacIpeneneHHsIX Ho auanasony 9actoT oT 3 I'm mo 20 xI'm (manmpumep: 3 I'm; 1 x['m; 20 x[m),
II0CJIE YET0 3aHOCAT MX B IPOTOKOII IIOBEPKH.

9.2.3 Ina xaxmod m3 12-TH Bo3MOXHBIX map 3HaveHwit K.; u Fj mocmemoBatensHo
IIPOBOJAT omepanuu o mi. 9.2.3.1 - 9.2.3 .4,

9.23.1 B pexumMe BocHpou3BeleHHsA KO3G(HIHUEHTA TapMOHHK YCTAHABIHBAIOT OT
DTAIOHA CHTHAl CO chefyromuMmu napamerpamu: Hanpsokeaue 0,5B (CK3), uacrora Fj,
ko3¢ duument rapMoHuK Ky ;.

IIpumeuanme - musg cursana ¢ gactorod F; = 3 I'm B IIO ycramaBnmBarT napamerp
gacToThl AucKpetwsanmy 25 xI'm u unutepsan 10 c¢; mia curnanos ¢ wactoramu F; = 1 x['u u
F; = 20 xI'1 ycTanaBmuBaroT napameTp wacToTsl quckperusanus 400 kI u waTepsan 0,125 c.

9.2.3.2 IlpoBomar He MeHee 4 oTc4eTOB Hokasanmil koddduimenra rapMoHUK B [%] C
IUCIUIES TEXHOJIOTHYECKOT0 KOMIIBIOTEPa B IIPaBOH 4acTH OKkHA rporpaMMel (mapamerp - THD(f)) u
BBIOMPAIOT U3 HUX pe3yabTaT K juwyu IpH gacToTe Fj, Hanbonee OTKIOHMIOMHAIHCS OT KOHTPOIBHOTO
3HAYCHHS.

9.2.3.3 BermcnaroT abCOMOTHYIO MOTPEIIHOCTE A;j MccaeayeMoro kaHaita B [%)] 1o
hopmye:

Ai.j = Kl".i.j.HSM - K 2

9.2.3.4 3aHOCAT B IPOTOKOJ MOBEPKH 3HAUCHHS K. j; 10 U A ;.

9.2.4 TloBTopsitoT oneparwu mo nm. 9.2.1 - 9.2.3 s ocTaIBHBIX KaHAIOB KOHTPOJLIEpa.

9.2.5 Pe3ynbTaThl 3KCIEPUMEHTAIBHOIO OIPEETIEHUS METPOJOTHYECKHX XapaKTEPHUCTHK
KOHTPOJUIEPOB NPH H3MEpEeHHH KO3 @HIIHeHTa rapMOHHK CUHTAIOT MOJOKUTEILHBIMH, €CIH T
KaXXI0T0 MCCIIEI0BAHHOTO KaHasa IpH Kakaol u3 12-Tu BO3MOXKHBIX 3aJaHHBIX Nap 3HaueHMH K ;
u Fj Bbmonssercs HepaBeHCTBO [A;;| < [Agl, Tme Ao - HpEmensl MOMyCKaeMOH OCHOBHOH
abCoMOTHOH MOrPeITHOCTH H3MepeHHH K09 GUIMeHTa TapMOHUK, YKa3aHHBIE B OITMCAHUH THIIA.

9.3 DxcnepuMeHTaTbHOE ONpedeNieHIe METPOIOTHIECKHX XapakTepUCTHK KOHTPOJUIEPOB
[IPU U3MEPEHMH HalpPsDKEHUS IOCTOSTHHOTO 3JIEKTPHIECKOr0 TOKa.

9.3.1 3apmaroT mporpaMMHpPYeMBIH KO3(DHIMEHT yCUIeHHs paBHBIM 1 IO BCeM KaHanaMm
KOHTpoJLIepa.

9.3.2Ha TexHOIOrHYeCKOM KOMIIBIOTEpE 3alycKaloT IporpaMMmy  «BombTmeTp
IIOCTOSIHHOIO TOKa», B KOTOPOH BBIOHpalOT wHccneayeMblil kaman KoHTpomnepa. Ha Bxon
BBIOpAHHOTO KaHaIa MOIKII0YAloT STanon =U.

9.3.3 BriOmpaioT 5 KOHTponbHEIX 3HaueHu# Uj (B KOHTPOJBHBIX Toukax 1 =1, 2, 3, 4, 5) B
[B], paBHOMEpHO pacHpejeleHHBIX [0 [Wala3oHy H3MepeHHll HampsDKeHHS ITOCTOSHHOIO
aNIeKTpHIecKoro Toka (Hampumep: -9,9 B; -5 B; 0 B; 5 B; 9,9 B) 1 3aHO0CAT MX B IPOTOKOI IOBEPKH.
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9.3.4 Ins xaxaoH TOYKH i OCIEA0BATENEHO IPOBOAAT oneparuy 1o miw. 9.3.4.1 - 9.3.4.4,

9.3.4.1 YcranaBnuBaioT OT 3TalOHa KOHTPOJIBHOE 3HaYeHne curuana U

9.3.42IlpoBomaT He MeHee 4 OTCYETOB TIOKA3aHHMH HANPSUKEHHS IIOCTOSHHOIO
DIIEKTPHYECKOr0 TOKa B [B] ¢ mucIuies TEXHONOTMYECKOTO KOMIIBIOTEpa M BBIOHPAIOT W3 HUX
pe3yneTar Uj ysy, HanOOIee OTKIOHSIOMIMICA OT KOHTPOJIBHOIO 3HAUCHUS.

9.3.4.3 Berumcsor  abCOMIOTHYIO IOTPeImHOCTH A; HcclenyeMoro kKawama B [B] mo
dhopmye: .

Bi= Uipsw - Ui 3)

9.3.4.4 3aHOCAT B IPOTOKOJ MOBEPKH 3HAYCHHUSA Uj yyzy H 4.

9.3.5 TloBTOpsitoT oneparyu o nm. 9.3.2 - 9.3.4 a1 ocTaTBPHBIX KaHATIOB KOHTPOJLIEPA.

9.3.6 3amaror nporpamMmupyembiii ko3 duurent ycunenus paBabiM 30 1Mo BceM KaHanam
KOHTpOJLIepa.

9.3.7 IlpoBoasaT oneparnuu o nm. 9.3.2 - 9.3.5, Beidupas B 0. 9.3.3 KOHTPOILHEIE 3HAYEHUST
Uj, paBHOMEpHO pacIpeleNieHHBIE II0 [WAala30Hy H3MEPEHHH HANPSHKEHHS IIOCTOSHHOTO
3JIEKTPHYECKOr0 TOKa C Y4eTOM yCTaHOBIEeHHOTro kodddurmenta ycunenus (Hampmmep: -0,30 B;
-0,17 B; 0 B; 0,17 B; 0,30 B).

9.3.8 Pe3ynpTaThl SKCIEPHMEHTAIBHOTO ONPENENCHHS METPOJOTHYECKUX XapaKTEPUCTHK
KOHTPOJUIEPOB IPH M3MEPEeHHH HAIPSDKEHHS IIOCTOSHHOTO OSIEKTPUYECKOr0 TOKa CYHTAIOT
IIOJIOKUTEIBHBIMHU, €CJIH /1 KaXKIO0r0 HCCIEeNOBAHHOIO KaHaa npyu KoadduiuenTax ycunenus 1 1
30 B Ka)XOO¥ M3 KOHTPOJLHBIX TOUEK 1 BBRIIONHIETCS HEPaBEHCTBO |A;| < |Aqyl, TOe Ay - IIpenensl
JOITyCKaeMOH OCHOBHOM a0COIIOTHOM IOTPEIMHOCTH HW3MEPEHHH HAUpSKEHHS ITOCTOSHHOTO
JNEKTPUIECKOTO TOKA, YKa3aHHBIE B OIIHCAHUH THUIIA.

9.4 DxcniepMMeHTAIBHOE OIpe/le/IeHHe METPOJIOTHYECKHX XapaKTEPUCTHK KOHTPOILIEPOB
IIPH U3MEPEHUH HANPSDKSHHS IEPEMEHHOTO JIEKTPHIECKOro Toka Ha yacrote 1 kI'm.

9.4.1 3amaroT mporpaMMEpyeMblii KO3Q(QHUIMEHT yCHIeHHS paBHBIM 1 IO BCEM KaHallaM
KOHTpOJLIEpa.

9.4.2 Ha TexHOMOTHYECKOM KOMIBIOTEPE 3alMycKarT nporpaMmy «BonbTMmerp
NepeMEeHHOr0 TOKa», B KOTOpOH BHIOMpAarOT HCcCleQyeMbli KaHan KoHTposepa. Ha Bxon
BEIOPaHHOTO KaHaJIa [IOJKIII0YatoT 3TanoH ~U.

9.4.3 BribuparoT 5 KOHTpOIbHBIX 3HaueHHH U; (B KOHTpONBHBIX TOukax i =1, 2, 3,4, 5) B
[B], paBHOMEpHO pacHpeleneHHBIX M0 auanazony usMepenuii CK3 (Upeak/\/f) HaIPKEHUT
nepeMeHHOro 3neKTpudeckoro Toka (Hanpumep: 0,001 B; 0,1 B; 1 B; 5 B; 7 B) u 3aH0cAT HX B
IIPOTOKOJI [IOBEPKH.

9.4.4 JIns KaXKI0# TOYKH 1 [IOCIIeI0BATEIBHO POBOAST onepanuy o . 9.4.4.1 - 9.4.4 4.

9.4.4.1 YcranaBnuBaroT OT OJSTalOHA CHHYCOHAAIBHBIA CHIHal €O  CIEIYIOIIHMH
napamerpamu: Hanpsokerue U; (CK3), wactora 1 x['m.

0.4.42 IlpoeomaT He MeHee 4 OTCYUETOB IIOKa3aHWH HANPSDKEHHS IEPEMEHHOIO
3NEKTPUYECKOro Toka B [B] ¢ JucIUIes TEXHOJNOIMYECKOrO KOMIBIOTEpa H BHIOHpArOT M3 HHX
pe3yasTaT Uj sy, HaOOJIee OTKIOHAFOMIMNCS OT KOHTPOIBHOIO 3HAYECHHU.

9.4.4.3 BerumciistoT abCOTIOTHYIO MOTpelrHocTs A; uccnemyeMoro kaHama B [B] mo
dopmyme (3).

9.4.4.4 3aHOCAT B IPOTOKOJI MOBEPKHU 3HAYEHHUS Uj oy U A;.

9.4.5 IloBTopsroT oneparmu 1o 1. 9.4.2 - 9.4.4 11 ocTalbHBIX KaHAIOB KOHTPOJIIEPa.

9.4.6 3amaroT nporpaMMHUpyeMbli Koa@puIueHT ycuneHus paBHbM 30 1o BCeM KaHalam
KOHTpPOJIIEpa.

9.4.7 IlpoBomsat onepanuu mo . 9.4.2 - 9.4.5, BeiOupad B 1. 9.4.3 KOHTPONBHEBIE 3HAYEHUA
Ui, paBHOMEpHO pacIpefieleHHbIe IO nuanazoHy wusmepenudt CK3 (Upmk/\/z) HATIPSDKeHUA
[IEPEeMEHHOr0 DIEKTPUYECKOTO0 TOKA C€ YYeTOM YCTAHOBJIEHHOro Kod(p(UIMEHTa YCHICHHS
(mampumep: 0,001 B; 0,01 B; 0,05 B; 0,1 B; 0,2 B).
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9.4.8 PesynpTaThl SKCIEPHMEHTANLHOTO ONPENEHEHHS METPOJOTHYECKHX XapaKTePUCTHK
KOHTPOJUIEPOB IIPYU M3MEPEHUH HAIPSDKEHHS IEPEMEHHOTO 3JIEKTPHYECKOTo ToKa Ha yactoTe 1 k1
CUHTAIOT IOJIOKMTENBHBIME, €CIIH O KaXKIOro HCCIENOBAaHHOTO KaHama IpH Ko3hbuimeHTax
ycunenus 1 u 30 B KaxJ0# B3 KOHTPOJIBHBIX TOYEK 1 BEIIONHAETCS HEPABEHCTRO |A;| < |Au, I Aor
- Ipelensl JOIMyCcKaeMOH OCHOBHOM aOCONIOTHOM IIOrPeIIHOCTH H3MEPEHHH HAIpSKECHHS
IIEPEMEHHOI0 3IeKTpHyeckoro Toka Ha gactore 1000 I'n, ykasaHHEBIE B OIMCAHNH THIIA.

9.5 DxcnepuMeHTAIBHOE ONpEeIEeHHe METPOIIOTHIECKHX XapaKTEPUCTHK KOHTPOJIIEPOB
IPH OIpPENEICHUH HepaBHOMEPHOCTH AUX BXOIHBIX KaHATOB OTHOCHUTEIBHO OIOPHOW YacTOTHI
I xI'm.

9.5.1 3amaror mporpaMMEpyeMbIi K03(h(GHUIMEHT YCHJISHUS paBHBIM | [0 BCEM KaHalam
KOHTpOJLIEPA.

9.52Ha TexHONOTHYECKOM KOMIBIOTEpE 3amycKaloT mporpammy «BomsrMerp
IIEPEMEHHOTO TOKa», B KOTOpPOH BHIOMpAarOT MCCIENyeMbId KaHal KoHTposuiepa. Ha Bxon
BBIOPaHHOTO KaHaJIa MOJKIIOYai0T CPEICTBA IIOBEPKH B COOTBETCTBHHY C PHCYHKOM 1 mimu 2.

o 3 Ui,mm
OranoH ~U F.1B s Krpomien
(BOCIIPOH3BEICHHUE)
Pucynox 1
: Ui.mM
CH x(t) Fi.1B 5 Kourpomrep >
(BoCpOM3BENCHHE)
Otamnon ~U
(u3MepeHue)
Pucynoxk 2

[Tpumedanue - cxeMy IOIKIIOUEHHS B COOTBETCTBHM C PHCYHKOM 2 BLIOMpAIOT IIpH
HEOOXOMMMOCTH HCIONB30BaHHS CPEACTBA M3MEpeHHH ¢ GYHKIHMEH BOCHPOM3BEICHHS
NEPHOIUYECKUX CHTHAIOB ¢ 3amaHHOM dwactorod M CK3 HanpskeHws, H IpHMEHEHUEM
JOIOJHUATEIBHOTO 3TAJI0HA A1 H3MEPEHMs HAIPSDKEHUS IIEPEMEHHOrO SJIEKTPHYECKOr0 TOKA.

9.5.3 Betbmpator 5 zmawenmit F; (i = 1, 2, 3, 4, 5) B [I'm|xl'u], paBHOMEepHO
pacrpe/ielleHHBIX 110 AWana3oHy 3HadeHHH 9acTOTHI CHTHaNa (HampHMep: onopHas vactora 1 kI'm;
0,1 T'; 90 kI 120 xI'u; 160 xI'x) ¥ 3aHOCAT UX B MPOTOKOJ IIOBEPKH.

9.5.4 JIns xakooro 3HadeHms Fj mocnenoBaTensHO MPOBOIAT omepamuu mo mm. 9.5.4.1 -
9.5.4.4, paunnas co 3gaveHus Fy = 1 xl'm.

9.5.4.1 YcraHaBnuBarOT OT JTalOHA CHHYCOHMJAIBHBIA CHIHAI CO  CIICAYIOMIHEMH
napameTrpamu: Hanpsokerue 1 B (CK3), gacroTa Fi.

[lpumvedannwe - mpH 3HadeHHH dacToTel Fj = 0,1 I'm B HacTpoikax H3MepHTeENs
[IepeMEHHOT0 HANMPSKEeHUS BEICTABIIAIOT IIapaMeTp - «cBepxMeneHHo 10 c».

9.5.42 IlpoBomaT He MeHee 4 OTCYETOB TIOKA3aHMH HAIpMDKEHHsA IIEPEMEHHOTO
SIEKTPAYECKOr0 TOKa B [B] ¢ auWcIUles TeXHOIOIHYECKOro KOMIBIOTEpa H BBIOMPAKOT M3 HUX
pe3yasTat Uj sy, HanOOIee OTKIOHSIOIHKICS 0T KOHTPOJIBHOTO 3HadYeHus 1 B.



Jmer 11 u3 17

9.5.4.3 Beryucnsror 3HaueHme HepaBHOMepHOCTH AUX dB; OTHOCHTENBHO ONOPHOK
gactoTs!l 1 kI’ B [1B] mo popmymne:

dBi = 20- lg(Ui.HBM/Ul.HBM] 4)

1€ Uy ysy - 3HAUCHHE HANPSHKCHHUS IIEPEMEHHOT0 3NIEKTPHIECKOT0 ToKa B [B], u3MeperHoe
Ha onopHo# wactore 1 kI'I1.

ITpumedanue - TaHHBIE BEMMUCICHHS HE IPOBOMAT UL OMOpHOHM yacToTsl Fi = 1 k[

9.5.4.4 3anoCAT B IpoTOKON ITOBepKH 3HaYEHHS Uiy B dB;.

9.5.5 IoBTopsmoT oneparu 1o mi. 9.5.2 - 9.5.4 115 ocTaNBEHBIX KAHATIOB KOHTPOJUIEPA.

9.5.6 Pe3ynpTaThl 3KCIEPHMEHTATBHOTO ONpPEEeHus METPOIOTHYECKHX XapaKTEPHUCTHK
KOHTPOJIEPOB IIPH OIpelelleHHH HepaBHOMepHOCTH AYX BXOJHBIX KAHAIOB OTHOCHTEILHO
OmopHO# 9acToTel 1 KI'Il CYMTAIOT MOJIOKUTEIHHEIMH, €CITH IS KaXK/I0r0 HCCIIEI0BAHHOIO KaHaja
P KKIOM 3aJaHHOM 3Ha4YeHMH JacTOTHI I; BEMonHAeTca HepaBeHCTRBO |dB;| < |dB,,|, roe dBy, -
HEPaBHOMEPHOCTL aMIIIMTYJHO-4aCTOTHOH XapakrepucTuku (AUX) H3MEpHTENbHBIX KaHAJIOB
OTHOCHTENBHO ONOPHOH 4YacTOTHl 1 K[ B COOTBETCTBYIOIIEM [IHANA30HE YACTOT, yKa3aHHAs B
ONKMCaHHH THUIIA.

9.6 DxcnepHMeHTaIBHOE ONpEeTeHe METPOIOTHUECKHX XapaKTEPHCTHK KOHTPOIUIEPOB
DY OIIPEIEICHUH 3aTyXaHud OKTaBHBIX (DHIIBTPOB.

9.6.1 3ajaroT nporpaMMHpYeMbIH Ko3(hGHIHEHT yCHIeHH PaBHEIM 1 IO BCeM KaHalam
KOHTpOJIIEpa.

9.6.2 Ha TeXHOJIOTHYECKOM KOMITBIOTEPE 3aITyCKAIOT mporpammy «CIIeKTpanbHBIN aHaH3
OKTaBHOM IOJIOCHD», B KOTOPOH YCTaHABIHBAIOT MapaMeTp J0JIeOKTaBHEIH ananmu3 «1/1-0KTaBHEIY,
BEIOMpAIOT HCCIEXyeMBIi KaHaJl KOHTpOJUIepa ¥ YCTaHABNMBAIOT Kypcop Ha uacroty 1 xl'n
(cpennereomeTpudeckas dactora ¢GuusTpa). Ha BXxox BeIOpaHHOrO KaHAla IIOJKIFOYAIOT
stasnoH ~U.

9.6.3 3anocaT B IpoTOKOJ MoBepkH S5 3Havyenud f; (i = 1, 2, 3, 4, 5) B [Tu], paBHOMepHO
pacIpe/IeNleHHBIX 10 JUalla30Hy 3HAaYeHMH 9acTOTHI OT HUKHEH N0 BepXHeH I'paHMI] IOJIOCOBOTO
buasTpa (707,9 I'n; 841,4 T'; 1000 I'm; 1188,5 I'm; 1412,5 T'm).

Yka3zaHHBIC 3HaYCHHS YaCTOT BBIYUCIIEHBI B COOTBETCTBUH € TpeOOBaHHMAMH JOKyMEHTa
I'OCT P 70024.1-2022 «'ocynapcTBeHHas cHcTeMa oOecIedeHNs eIUHCTBA H3MepeHuH. OUuibTps
II0JIOCOBBIE OKTaBHEIE M Ha A0MI0 OKTaBbL YacThk 1. TexHuueckume TpeOoBaHMA» IS ITOKa3aTelNs
IOMPUHBI mojiockl 1/1 mpu cpegHereoMeTpUYecKOod dYacToTe HOJOCH IPONMycKaHus GHIbTpa
1000 I' o oTHOIIEHMI YacToT (2, yKa3aHHEIX B Tabmune 3, mo dopmyne: f; = Q-fn.

Tabnuna 3
i Ohsieiresias sasroi. 0= AL] MuHUMAaTEHBIE B MAKCHMAIIBHBIE TIPeJelbl JOIIycKa
JUIs OTHOCHTENIBHOTO 3aTyXaHus (knacce 1), nb

1 Qe G +¢ -0,4; +5,3

2 Q G -0,4; +0,7

3 Q, Qs G’ -0,4; 10,4

4 Q, = -0,4; +0,7

5 Q. G .¢ -0,4; +5,3

[Ipumeuanus:

G - oxTaBHOE OTHOMIEHHE YacToT, G = 10719 = 1,99526. Hanpuwmep, GlH= 1,99526'”4 =0,84139.
fm - CpeaHereoMeTpHYIecKas YacToTa ITOJIOCHI POy CKaHUs (PUIbTpA.

g= .TI}OGOE MaJIo€ YHCIIO, CTpeMSIHIeeCﬂ K HyJIXO B OI{peCTHOCTﬂX HIDKHEH U BerHefI OTHOCHUTCIIBHEBIX
I'PAHWYHBIX 9aCTOT.

9.6.4 JIns KaJ0ro 3HaYeHHs f; MOCIEeI0BaTeIEHO MPOBOAAT omepanuy mo mm. 9.6.4.1 -
9.6.4.4.
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9.6.4.1 YcTaHaBNMBAalOT OT OSTATOHA CHHYCOMIANBHBIA CHIHAI CO  CIENYROIIMMHU
napamerpamu: Hanpsxenue 1 B (CK3), gacrora fi.

9.6.4.2 IIpoeonaT He MeHee 4 0TCUETOB IOKa3zaHWi 3aTyxanus ¢uibrpa B [aB] ¢ mucmies
TEXHOJIOTHYECKOI0 KOMIIBIOTEPA H BEIOMPAIOT U3 HUX pe3yibTat A(L);, Hanboee OTKIOHSIOMHACS
OT OCHOBHOTO 3aTyxaHus Aqs= 120 nb.

9.6.4.3 BpMUHCILIOT 3HAUYCHHE OTHOCHTENBHOrO 3aTyxanus Aw; B [nB] mo dopmye:

Aa; = 120 - A(Q); (5)

9.6.4.4 3aHOCAT B IPOTOKON MMOBepKYy 3HaveHust A(Q); u Aq;.

9.6.5 IlosTopsrOT onepanuu 1o mit. 9.6.2 - 9.6.4 1 OCTATBHBIX KAHATIOB KOHTPOJLIEPA.

9.6.6 PesynbTarsl 9KCIEPHMEHTAIBHOTO OIPENEIEHHS] METPONOTHIECKHX XapaKTEPUCTHK
KOHTPOJIEPOB IPH ONpPENCICHHM 3aTyXaHWA OKTAaBHBIX (UILTPOB CYMTAIOT IIOJIOKHTEIBHBIMH,
€CIM JUId KaXIO0ro HCCIENOBAHHOIO KaHAla INIPH KaXKIOM 3aMaHHOM 3HAYEHMH 4YacTOTHI fi
HU3MEPEHHOE 3HAa4YeHHE OTHOCHTENBHOIO 3aryxaHds Ao; HE BBIXOOWT 3a IIPEdesbl IOIyCKa,
yKazaHHbIE B Tabmmme 3.

9.7 DKCHEepHUMEHTAIBHOE OIIPENEICHHEe METPOIOTHIECKIX XapaKTePHCTHK KOHTPOJIIEPORB
IIpH OTIpEeZIeTICHNH 3aTyXaHus 1/3 OKTaBHEIX (QUIBETPOB.

9.7.1 3agaroT mpOrpaMMHpPYEMBIH KOY((GUIMEHT YCHICHHs paBHBIM 1 10 BCeM KaHaIam
KOHTpOJLIepa.

9.7.2 Ha TeXHOJIOTHYECKOM KOMITBIOTEPE 3aIlycKaroT mporpamMmy «CIIeKTpaTbHEIH aHalm3
OKTaBHOM ITOJIOCKEI», B KOTOPOH yCTaHABIMBAIOT IIapaMeTp NONEOKTaBHEIN anamu3 «1/3-0KTaBHBIN»,
BBIOMpAIOT HCCIeNyeMBblil KaHal KOHTpOJUIepa M YCTAHABIMBAIOT Kypcop Ha dvactory 1 kl'n
(cpenmereomeTpuyeckas wdacrora (QuibTpa). Ha BXOH BHIOpPAaHHOrO KaHaga ITOJKIIOYAIOT
atanoH ~U.

9.7.3 3aHOCST B IPOTOKOI MOBepKH 5 3Hawenwit f; (i =1, 2, 3, 4, 5) B [['11], paBHOMEpHO
pacrpeeleHHbIX [0 AHaNa30Hy 3HAa4eHHH 4YacTOTHl OT HIDKHEH 10 BepXHEH I'paHHIl IIOJIOCOBOTO
¢misTpa (891,3 I'm; 947,2 I'y; 1000 T 1055,8 ' 1122,0 ).

YKa3aHHbBIE 3HAUEHWsS YaCcTOT BHIYMCIICHBI B COOTBETCTBHM ¢ TpeOOBaHHAMHU TOKYMEHTA
I'OCT P 70024.1-2022 «I'ocymapcTBeHHas CHCTEMa OOECIIeYeH s eIMHCTBA u3MepeHuil. OUIbTps
II0JIOCOBBIE OKTAaBHBIE M Ha NOM0 OKTaBElL. YacTh 1. Texumdueckue TpeOGoBaHMS» I IOKa3aTelns
IMHAPHHBI TONOCH 1/3 NpH CcpefHEreOMETPHYECKOH 4YacTOTe IOJIOCHI IPOIMyCKaHWs (HIbTpa
1000 I't anst oTHOIIEHME YacTOT {2, yKa3aHHEIX B Tabmwmie 4, o dopmye: f; = Q:fm.

Tabnuna 4
i OrsoCHTebHAT 9acTOTa [Q = fifin] MuHMMaTEHEIE i MaKCHMaIbHBIE IPeIeNIbl IOy CcKa
JUIsl OTHOCHTENBHOTO 3aTyxaHus (knacc 1), nb

1 Qianye 0,89125 +¢ 20,4; +5,3

2 Quap) 0,94719 20.4: +0.7

3 Quup), Qpan) 1,00000 0,4; +0.4

4 Q) 1,05575 20,4 +0,7

) Qo) 1,12202 - g 20,4: +5.3

[Tpumevanns:

Jm - CpeIHEreoMeTpHYeCKas YacTOTa [TOJIOCH! IIPOITyCKaHUs (QHUIBTpA.
€ - moboe Manoe 9ucIIo, CTPEMSIIEECS K HYIIFO B OKPECTHOCTSIX HYKHEH M BEPXHEH OTHOCHTEIBHEIX
I'PaHHWYHBIX YacTOT.

9.7.4 IIns KaXmOTo 3HAYEHHS fi MOCIEeN0BATEIbHO IPOBOAAT omepanuu mo nm. 9.7.4.1 -
9.7.4.4.

9.7.4.1 YcraHaBnHBalOT OT JTANOHA CHHYCOHJANBHBIA CHIHAI CO CHEXYIOIIHMHE
mapamerpamu: Hanpsbkernue 1 B (CK3), gacrora fi.
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9.7.4.2 IIpoBonsT He MeHee 4 OTCUETOB NOKa3aHKH 3aTyxanus ¢uibTpa B [aB] ¢ aucmies
TEXHOJIOTHYECKOTO KOMIIBIOTEPA U BBIOUPAOT U3 HUX pe3ynsTaT A(L));, Haubomee OTKIOHSIOIHHC
OT OCHOBHOTO 3aTyXaHus As= 120 ab.

9.7.4.3 BeMuCILIIOT 3HAaYEHHE OTHOCHTEIBHOTO 3aryxanus Ao; B [aB] mo dpopmyie (5).

9.7.4.4 3aHOCAT B IPOTOKOJ NOBepKH 3HaueHmT A(Q); u Aw;.

9.7.5 TloTopsroT onepamuy 1o mit. 9.7.2 - 9.7.4 U1t OCTANBHBIX KAHATIOB KOHTPOJUIEPA.

9.7.6 Pe3ynpTaTsl SKCIEPHMEHTATBHOIO OIPEeIeHHs] METPOJOTHYECKHX XapaKTEPHCTHK
KOHTPOJIJIEPOB IIPH ONpe/eIeHHH 3aTyXaHus 1/3 OKTaBHBIX QUIBTPOB CUHTAIOT IIOIOKATEIBHBIMY,
€CJIH JUIA KaXKIOr0 MCCIENOBAHHOTO KaHala MPH KaXAOM 3aJaHHOM 3HAYEHHH 4YacTOThI fi
H3MEPEHHOE 3HAYEHHE OTHOCHTENBPHOTO 3aTyxaHWs Aq; He BBIXOOHT 3a Ipedesbl JOIycCKa,
yKa3aHHBIE B TabmmIe 4.

9.8 OxcniepEMEHTAIBHOE OIIPEEICHAE METPOIOTHIECKIX XapaKTePHCTHK KOHTPOJIEPOB B
PEXHME METPOJIOTHYECKOI0 CAMOKOHTPOIS

9.8.1 Ilepen nmpoBeneHUEM IIPOLIELYPEI METPOIOTHYECKOTO CAMOKOHTPOJISI IPOBEPSIOT, YTO
BCE BXOJHBIE KaHaTBl CBOOOMHBI OT IOJAKIIOYEHHBIX BHEIIHMX JaTYyduKOB M Ha BCEX KaHalax
KOHTpoJepa oTkmodeHa onuus «Mcnons3osars ICP».

9.8.2 IIpoBozsT onpeneneHye TOCTOSHHOIO CMEIIeHHs TapaMeTPOB KOHTPOJLIEPA.

9.8.2.1 3agator nporpaMMupyeMblit K03(QQHUIHEHT yCHIeHNS paBHEIM | 10 BceM KaHaiaMm
KOHTpOJIIepa.

9.8.2.2 AKTHBHpPYIOT pPEXHM MeETpOJIorHyeckoro camokoHTtpois «50 Owm» B pasnene
«TecT» OKHaA KOHTpOJLIEpA.

9.8.2.3 3anmyckator 3 mporpammsl «MHOrOKaHaNbHBIM  CaMONHKCEN» M3  MEHIO
«Peructpanmsa» manemu ZETLAB.

B xaxxmoii mporpaMme yCTaHABIUBAIOT CIEAYIOIINE HACTPOHKH:

- KOJIMIECTBO H3MEPSEMEIX KaHATOB: 4,

- nHTEepBan oTobpaxenus: 1 gac,

- ycpenHenue: 1 MuHyTa.

B nmome wuHOWBHMAyanpHOH HACTPOWKM KAaHAIOB IporpaMmel  «MHOrOKaHaIBHBIA
CaMOIIICeI» YCTAaHABIMBAIOT [0 BCEM KaHaIaM IapaMeTpsl oTobpaxeHus B crondme «Ilapamerpy:

- st mepBoit mporpammel: Cpenaee (IlocTossHHEIN cHTHAT),

- s Bropoit mporpammer: CK3 (Ilepemennsiii curyan),

- Ui TpeThel nmporpamMel: Kyprosuc (IlepemenHslil curyan).

Mapamerps! MOHUTOPHHT
OCHOBHBIE HACTPOMKH
KonusecTeo Hameperna s
i TR T i [7] MowTopimr noTepu kanana
[ Ynopaaosims no xasanam | OT%KI'CPN:M 14 o
[ prameprocTs - 0
KONW4ECTED HIMEDAEMBIX yopeasenue | 1w b
NapameTpoB 5
4 = X ?C
{ N2 Kawan Eansm.  TunoSpabonm Eamam.  Mapamerp a6 Epmam. ©BY, My ©HY, My Lser i
E 1 ZET 030 #1 mv Bes ofpaBoTiu mV  Cpegnee = my
{2 ZETo30#2 mV  6es ofpabomku mVv | = Moctoamneds curkan -]
|3 zeTos043 mV  Ses oSpatorku av |- f !
|+ zeTososs mV  Ges ofpaboTky mv . -Cpepnee (Cépoc () | |
=1 Mepemertsii cursan ! i
: LcK3 s 1
! b \
I [ AMnaTyaa i ‘
| to Mk | & !
i i . Pazmax | |
i i L.OTKnoneHue LS |
| | b Kyprosuc |
L_. T N I .| = Bubpo-craTucTineg [ E—
Keagpat CKO
| - Koa@ouymenT IMmynsca | NpamesuTs OTeHHTD
|- Koaouyuent Qopibi
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9.8.2.4 Ilo nucreuenun He MeHee 10 MHHYT QHKCHPYIOT B IPOTOKOJIE TOBEPKY TTOKA3AHHUS
Kaxxzoro napametpa (cpenree, CK3, KypTo3uc) mo kaxaoMy H3MepHUTEeIEHOMY KaHaTy.

9.8.2.5 IloBTopstor  omepanuu 1o mm. 9.8.2.2-9.8.24 1ng Bcex KaHANOB IIpH
IIporpaMMHpyeMoM Koaddurmente ycunerus, pasaoM 30.

9.8.2.6 Pe3ynpTaTsl ompeneNeHHs MOCTOSHHOI'O CMEINEHHs I1apaMeTpOB KOHTpO/UIEpa B
PEKHME CAMOKOHTPOJIL CYMTAIOT ITOJIOKUTENBHBEIMH, €CIIM IOJyYeHHBIE 3HAYCHHS HaXOMITCA B
CIIEAYIOIIHX IPaHHIAx:

- cpenHee 3HaueHue: ot -0,3 MB mo +0,3 MB,

- CK3: me 6onee 0,06 MB,

- Kypro3uc: oT 2,5 1o 3,5.

9.8.3 [IpoBoasT ompe/ieneHre HEPAaBHOMEPHOCTH OTHOCHTENBHON aMIUTATYIHO-YaCTOTHOMH
XapaKTePUCTUKH.

9.8.3.1 3agatoT mporpamMMupyeMbiit K03 GHIHUEHT YCHIeH:Hs paBHEM | 10 BceM KaHaiaMm
KOHTpPOJLIEpa.

9.8.3.2 AXTHBHPYIOT PEXXHM METPOJOTHYECKOr0 CaMOKOHTPOJII «MeaHIp».

9.8.3.3 3amyckaroT nporpaMMmy «Y3KOIIOIIOCHBIH CIIEKTP» H3 MEHI0 «AHAIN3 CHIHAIOBY
nanenu ZETLAB.

B nporpamMe ycTaHaBIHBAIOT CIIEIYIOIIHE HACTPOHKH:

- YactoTHBH guanasod, I'm: 160000,

- Tumn o6pabotku (BII®//II1D): muckperroe 1D,

- YactoTHoe pa3pemenue, ['m: 128,

- Ycpenuenwue, ¢: 1200,

- Tun ycpenneHus: nuHeiHOE,

- Tun npencTaBneHus: aMIUTUTYJHOE 3HAYEHHE,

- Pacuér 3magennii no Y: norapudmudeckoe, 1b.

= — . S
HacTpoiika napamMeTpos y2KonoAGCHOTO cngctrpam’* Ll fiead
==
Tpurrep Pacuérsl YooBuu
NapameTpot [on. rpaguxkn Hon. okra

| OcHoBHbIE NBpaMETPDI
YacTtora guckpeTusaymy 400 xIy  Miamepurensrbie Kanane! (1)

] ZETO030#1

5

YacToTHelld guanason, Ny
160000

Tun oSpaborxw (BNe/OMN®)
IAucxpe'rme ne

Becoean GyHKy HA

YacrotHoe paspewerne, Ty
128

- |

?XEHHE (XsHrubra) |

Yeenuyerme pasmepa, paso! MrTerpuposarne/ At
E ) | 6ea ofpasoTiu v
Ycpepretie, ¢ DuabTpayna

1200 ~  []ounstpayus nocr, cocr.
Tun yopeaHeHus || ounsTpayms guckper
[nuneﬁnoe - ] fnnra ouasTPA 5

Twun npeacTaBNeHns

|| Craaxmeaowmit duneTp

[ SMMNHTYRHOE SHAYEHKRE

Amuea duneTpa, % 3

z)

Pacuér snauernit no 'Y

KommenTapuit ons sanucu

[mapmmcnoe, AB

7

OTmernm
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9.8.3.4 IIpoBoST HM3MEPEHHS IIMTENBHOCTHI0 He MeHee 40 mmmyT. Yepes 40 MuHyT
(QUKCHPYIOT B IPOTOKOIE NOBEPKH 3HAYEHWE AMIUTMTYAEl Ha dyacTtorax: 1024 I'm, 89984 Im,
120064 I'm u 160000 I'1.

HacroTa=1024 My ZET 030 #1 -AMnn. = 78.32 gk (0.001 mv} :

O
o

199808
YactoTa,lly

| 14:20:00.10 )
k:—n-' z T =

9.8.3.5 BeMHCAAIOT ¥ 3aHOCAT B IMPOTOKOJ IIOBEPKH 3HAYEHHSA OTKIOHEHHH Ha JacTOTax
89984 I'y, 120064 I' 1 160000 I'r mo hopmye:

AA = Af — Alk (6)

rone Af - ammmuryna curHana Ha yacrorax 89984 T'm, 120064 T'm u 160000 T'u

COOTBETCTBEHHO, Jb;
Alk - amnnuTyna curHana Ha gactore 1024 ', ab.

9.8.3.6 PeaynbTaTel ONpeneneHHs HEPAaBHOMEPHOCTH OTHOCHTENBHOM aMILTHTYIHO-
9acTOTHOH XapaKTepHCTHKH CUYHTAIOT IOJIOKHUTEIBHEIMHE, €CIH 3HaUeHHs HepaBHOMepHocTH AUX
H3MEPUTENBHBIX KaHATOB OTHOCHTENEHO ONOpHO# gacToTsl 1024 ' HaxoasTes B AHANa30He:

- Ha gactoTe 89984 I'i: (-38,98 + 0,05) nb,

- ma yacrote 120064 I'u: (-41,52 = 0,1) nb,

- Ha gacrote 160000 I'u: (-44,07 &+ 0,3) nb.

9.8.4 IIpoBoadaT onpeneneHre OTPHNATENEHOTO HAIPSKECHHUS.

9.8.4.1 3amaror nporpaMMupyeMeli K03 PUIIHEHT YCHTIEHNS paBHBIM | [0 BCeM KaHaIaM
KOHTpOJLIEpA.

9.8.4.2 AKTHBHPYIOT PEKHM METPOJIOIHYECKOTO CaMOKOHTPOIA « MHHYC».

9.8.4.3 3amyckarot 4 mporpaMMsl «BoIBTMETp MOCTOSHHOTO TOKa» AJII KaKAOTO KaHaja.

9.8.4.4 QukcupylOT M 3aHOCAT B MPOTOKOJA IIOBEPKH IIOKa3aHHSI M0 KaXKIOMYy
U3MEPUTENHFHOMY KaHAIYy.
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9.8.4.5 Pe3ynbrathl OIIpeieIEHUs OTPHLIATENIEHOIO HaMpsOKEHUS CUUTAIOT
TTOJIOXKUTENEHBIMH, €CJIH II0Jy4YeHHbIE 3HAYeHHs Haxoaarcsa B quanazoHe ot -400 mo -100 MB s
HaNpPsHKEHHUS [TOCTOSHHOTO JIIEKTPHYECKOT0 TOKA.

9.8.5 IIpoBozdT ompezeeHHe Pa3sHUILI MEXKIY OIOPHBIM U JeHCTBHTEIBHEIM 3HAYCHHEM
IIEPEMEHHOT0 HANPSKEHHUS.

9.8.5.1 3anator mporpaMMupyeMEIi K03 QHUITHEHT YCHIeH S paBHEIM 1 IO BCeM KaHaiaM
KOHTpOJLIEpa.

9.8.5.2 AKTHBHDYIOT PEXKHUM METPOJIOIHYECKOr0 CAMOKOHTPOIIA «Measapy.

9.8.5.3 3anyckaror 4 nmporpammel «BomeTMETp TEpPEeMEHHOTO TOKa» W3 MEHIO
«M3mepenue» nanemu ZETLAB.

B xaxkzmol mporpamMMe yCTaHaBIHBAKOT CIEAYIOLIHE HACTPOHKH:

- Kanan: oque u3 deTslpex KaHaIOB KOHTpOIUIepa (U1 MEPBOH IpPOTpaMMBbI - IIEPBBIH
KaHal; 11 BTOPOH IIpOrpaMMeI - BTOPOH, | T.11.),

- [Napamerp: CK3,

- Ycpenuenue: MenneHso 1 c.

9.8.5.4 QUKCHPYIOT M 3aHOCAT B IIPOTOKOJ IIOBEPKM IIOKa3aHUs @0 KaKAOMY
H3MEPUTETHHOMY KaHATYy.

[TpumMeuanue - AN YBENTHYEHHS KOJIHYECTBA OTOOpa)KaeMbIX 3HAKOB B BEpXHEH YacTH
OKHA HAKHMAIOT IIpaBOod KHONKOM MBINK M B BRIQJAOLIEM MEHK 33Jar0T CTPOKY
PostFix Number += 3.

9.8.5.5 PesypTaTel OmpeneneHUA pPasHHUIBI MEXIY OIOpPHBIM M JEHCTBHUTEIBHBIM
3HAUYCHHEM [EPEMEHHOTO HANPSDKCHHS CUMTAIOT IIOJMOKHUTEIBHBIMH, €CIH  OTKJIOHEHHE
IONYYCHHEIX 3HAUCHWH HAUpsHKEHHS OT OIOpHOTO 3HAUCHMs, YKa3aHHOIO B IIacOpPTEe Ha
KOHTPOJIIEP, HE BBIXOAMT 3a rpaHuilbl +£1 MB.

9.8.6 Pe3ynbTaThl 3KCHEPUMEHTAIBHOTO ONPEAETCHHS METPOIOIHYECKHX XapaKTEepPHCTHK
KOHTPOJUIEPOB B PEXHMME METPOJIOTHYECKOTO CAMOKOHTPOJIS CUUTAIOT IOJOKUTEIBHBIMH, €CIIH
HOJIY4YEeHB! IIOJIOKHUTEIBHBIE Pe3yILTAaTHl II0 BCEM OIEpallHsM METPOIOTHIECKOr0 CaMOKOHTPOJA
KOHTPOJLIEpA.

9.9 Pe3ynbTaThl MOBEPKH KOHTPOJUIEpa CYHTAIOT MOJIOKHMTEIBHBIMH, €CIH KOHTPOIIIED
[poINeNI BCE OIEpalil SKCIEPUMEHTAIBHOIO OIPENeNEHHs METPOJIOTHYECKHX XapaKTEPHCTHK
(mm. 9.1 - 9.8 Hacrosme#d MeTOINWK¥), BHEITHMH ocMoTp (m. 6.1 HacTodmme# METOIHKH),
onpobopanue (1. 8.2 HacTOfmEeH METOAMKHM) M TIPOBEPKY IIPOrpaMMHOr0 oOecledeHus
(1. 7 HacTOAIEH METOMKH) C ITOJOKHUTENIBHEIM PE3YJILTATOM.

9.10 Ecii  monyd4eHBl OTPHULATENBHBIE PEe3YJIbTAaThl IKCHEPHMEHTAILHOIO ONpEeIeHus
METPOJIOTHYECKHX XapaKTePUCTHK II0 OTAENBHBIM OIEepalusM, Takoi KOHTPOIIEP IPH3HAIOT
IPOILEe/INIMM IIOBEPKY C OTPHLIATENBHEIM Pe3yIbTaToOM.
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10 O©OPMIIEHHME PE3YJIbTATOB IIOBEPKHA

10.1 Pe3ynprarsl moBepkd O(GOPMISIOT B COOTBETCTBHH € IIpHKa3oM MmuHIpomTOpra
Poccum Ne 2510 ot 31.07.2020 r. «O0 yTBep)KNEHHH MOPSIKA IIPOBEACHUS IIOBEPKH CPEACTB
u3MepeHuit, Tpe0oBaHMH K 3HAKY IOBEPKH U CONEPIKAHUIO CBUIETENIECTBA O IIOBEPKEY.

10.2 Hanecenue 3HaKa IOBEpKH Ha KOHTPOJUIEP He IPEAyCMOTPEHO.

10.3 ITpoTokoel HOBEPKE OGOPMILIIOT B IIPOU3BOIBHOM (opMme.

3am. HaganpHuKa HeHTpa 201 «lleHTp HayIHBIX
HCCIIeI0BaHUH, pa3paboTKH, UCIILITAHUH,
METPOJIOTHIECKOT0 00eCIIeUeHNS H3MEPUTENBHBIX CHCTEM,

3JIEKTPUYECKHX M MArHUTHBIX H3MEPEHHI»
®I'BY «BHUUMC » \ I0.A. IllatoxuHa

Haganeruk otaena 201/2 «OTren METPOIOrHYECcKOro

obecreYeHns H3MEPHUTEEHEIX CACTEM) ~
®I'BY «BHUMMC» t A.C. CMupHOB
PazpaboTan:

Umxenep 1-it xat. otaena 201/2 «OTaen METPOIOTHYECKOTO
obecnieyeHUS H3MEPUTEIBHBIX CHCTEM )
OI'BY «BHUUMC» | A.A. Korosanor



