2024 r.

I'ocynapcTBeHHas cucteMa obecrieyeHus eMHCTBA H3MEPEHHMi
[Ipeobpa3zoBarenu usmepurensusie BUT

METOIJUKA IIOBEPKH

MI1-320-2024

YexoB
2024 r.
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1. O6mue nonoxenns

1.1 Hacrosimas metomuka TIOBEPKH pacnpocTpansercs Ha [IpeobpasoBareiu mamMepuTenbHbIE
BUI" (nanee mo Tekcry - npeoOpa3oBaTelli) H yCTAHABITHBAET METOIBI €10 NEPBHYHOM ITIOBEPKH JI0 BBOJA
B SKCILTyaTalltIo, TI0C/IE PEMOHTA H NIEPHOIHYECKOH MOBEPKH B NpOLECCE IKCILTyaTalHH.

1.2 Hacrosmas metomuka TIOBEPKH pa3paboTaHa B COOTBETCTBHH C TPeGOBAHHAMH ITpukasa
Ne 2907 ot 28.08.2020 r. «O6 yrBepxaenun TIOpsA/Ka yCTAHOBJICHHS H H3MEHEHHs HHTEPBAIa MEXIy
TOBCPKAMH CPEIICTB M3MEPEHHH, NOPSIKA YCTAHOBIEHHS, OTMEHBI METOIHK IOBEPKH H BHECEHHSH
H3MEHCHHH B HHX, TPeOOBaHHA K METOIHKAM IIOBEPKHU CPEJICTB H3MEPEHHH ».

1.3 IIpeobpa3osarenu obecneunBaior IPOCIIEXKHBAEMOCTE K:

DT 4-91 B coorBercrBHH ¢ Ilprkasom Poccrammapra Ne2091 or 01.10.2018 r.
«O6 yTBepXKIEHHH rOCYIaAPCTBEHHOH II0OBEPOYHOH CXEMBI Ul CPEACTB H3MEPEHHH CHIIBI IOCTOSHHOLO
SJICKTPHYECKOTO TOKa B auamaszone ot 1-1071% 1o 100 A», METOZIOM MPSAMBIX H3MEpPEHHH »;

I'ST 14-2014 B cooTBercTBHH ¢ Ilpukasom Poccramnapra Ne 3456 or 30.12.2019 r.
«O6 yTBepXIEHHH rocyaapCTBEHHOM TIOBEPOTHOH CXEMbI JUIsS CPEJICTB H3MEPEHHH 3EKTPHYECKOro
CONPOTHBJIECHHS NIOCTOSHHOTO H IIEPEMEHHOTO TOKA);

I'ST 13-2023 B coorsercteum ¢ Ilpukasom Poccramnmapra Ne 1520 or 28.07.2023 r.
«O0 yTBepXJIEHHH TOCYapCTBEHHOM TIOBEPOYHOH CXEMBI JUI1 CPENCTB M3MEPEHHH MOCTOSHHOTO
SJIEKTPHUYECKOTO HANPSIKEHHS H 3IEKTPOABHKYILEH CHITBIY;

I'ST 1-2022 B cootsetctum ¢ Ilpukazom Poccranmapra Ne 2360 or 26.09.2022 r.
«O0 yTBEPXIEHHH TOCYIAPCTBEHHOM MOBEPOYHON CXEMBI IUIS CPEICTB H3MEPEHHH BpEMEHH H
YacTOTEIY.

1.4 B pesynbrare moBepKH NODKHEI GBITh IOATBEPIKACHBI METPOJIOTHYECKHE TpeDoBaHus,
[PHBE/ICHHBIE B ONIMCAHHH THIIA IPeobpa3oBaTes.

2. Ilepeuens onepanuii NOBEPKH cpeICTBA H3MePeHHii (1a.1ee - NOBepKa)
2.1 Ilpn npoBeIeHHH MOBEPKH BBIIONHSIOT C/IEAYIONIHE ONIEpALH, YKA3aHHbIE B Tab/HIe 1.
Tabmuna 1 — Oneparmu nosepku

O6s3aTeNbHOCTh IPOBEICHHAS Howmep paznena
(myHKTa) METOIHKH
MIOBEPKH, B
HanmenoBanue onepanuu IEePBHYHOMH NEPHOIHIECKOMH COOTBETCTBHH C
MIOBEPKH MOBEPKH KOTOPBIM
BBINOJIHAETCS
oIlepanus MoBEpPKH
1 BHemHu# 0cMOTp cpecTBa H3MepeHHi na Ja 7
2 IloaroToBka K MOBepKe H OMpOOOBaHHE 5 1 8
CpeJICTBa U3MEPEHH
3 IlpoBepka TpOrpaMMHOT0 obecnieuyeHus o i 9
CpelICTBa H3MEPEHHi
4 OnpeneneHue H NOATBEPKACHHE 10
METPOJIOTHYECKUX XapaKTEPUCTHK Ja na
CpeICTBA H3MEPEHHH
5 OdopmieHne pe3ysIbTaTOB OBEPKH na na 11

2.2 TlocneoBaTelbHOCT IPOBECHHS ONEPaIlHil TOBEPKH 00s3aTe/bHA
2.3 Ecnu npHu npoBeeHAH TOH WIH WHOM ONepaluy MOJIyYaloT OTPHIATENbHEIH pe3yibTaT,

JalbHENNIYIO MOBEPKY MPEKPAIIAOT, a Ipeodpa3oBaTens OpakyoT.

3. TpeboBaHuA K YCJIOBHSM NPOBeIeHHS MOBEPKH

3.1 Ilpu npoBeneHUH NOBEPKH B 1abopaTopuu cOOMIONAIOT CIEAYIOIHE YCIOBH:
- TeMIepaTrypa oKpyxatoiei cpeasl, °C ot 23 o +27
- OTHOCHTEJbHAA BIaXKHOCTh BO3ayXa, % He Gosee 80

2
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4. TpeGoBanus CIENHATHCTAM, OCYMIECTBASIOMHM [0BEPKY

4.1 K mnpoBenenuio moBepku 1
AOKYMEHTAIIHIO Ha IOBEPSIEMOE YCTPOHCTBO M CPEACTBA H3Me

IOBEPKH.

OIYCKAIOT MEePCOHAN, H3YYMBIIMH IKCILIyaTAIHOHHYIO
PEHHH, y4acCTBYIOIHX NIPH IPOBEECHHH

5. MeTposioruyeckue H TeXHHYECKHE TPEGOBAHMS K CPEeACTBAM MOBEPKH
5.1 Ilpu npoBe/ileHUH TOBEPKH IIPHMEHSIOT CpeJICTBa, YKa3aHHBIE B Tabmuie 2.

Ta6muua 2 — Cpencrsa nopepku
Onepanus
IIOBEPKH,
Tpe(jl):om Merponoruyeckne u TexarYecKue TpeboBaHHs &
S K Cpe[ICTBaM MOBEPKH, HEOOXOTUMBIE IS P P HOB’ZHHY EMBIX CPE/ICTB
oo NIPOBE/ICHHS TIOBEPKH. pKH
CpeacTB
IOBEPKH
1 2 3
OcHOBHBIE Cpe/IcTBa MOBEPKH:
/lManason  BocmpoM3BeneHWH — HampSKEHHS Kami6parop MHOrod)yHKIIHOHATEHBII
NOCTOSHHOTO TOKa 0T MuHYc¢ 1 10 1 B; H KomMmyHHKatrop BEAMEX MCé6
[Ipenen JIOTyCKaeMoii abcomotHO# | (-R) (perucrpanvonHbii HoMep B
TIOTPEIIHOCTH BOCHPOH3BENCHHH Hanpshkenus | GeneparsHoM HH(OPMAITHOHHOM
nocTosHHOro Toka + (0,006 % nokazanus + 0,25 | dorme mo obecmeueHHIO eTMHCTBA
MB) u3MepeHui 52489-13)
Pabounii 3Tanon 3-ro paspsaaa B COOTBETCTBHH C
npukazoM Poccrarmapra ot 28 wmrons 2023 r.
Ne 1520
Juana3on BoCpoH3BeIeHH# CHIIBI TOCTOSHHOTO
ToKa ot 0 10 20 MA
IIpenen IOnycKaeMoit abcomoTHOIM
MOrPENIHOCTH BOCHIPOH3BENECHUMN CHJIBI
L noctogaHOro toka = (0,01 % mnokasamus +
2
[Toaroros 1 st
nonlf:;;e - Paboumii 3Tanon 2-ro paspsama B COOTBETCTBHH C
onpobosa nprkazoM Poccrannapra ot 01 oxrsops 2018 r.
Ne 2091
HHE
;E;g;:f; JluanazoH BoOCHpOM3BEIeHHs COMPOTHBIEHHS | Mepa 3NIEKTPHIECKOTO
i noctosgHHoro Toka or 0,01 mo 111111,1 Ow, | CONMpOTHBIEHHS TOCTOSIHHOIO TOKa
knacc TognoctH 0,005/1,5-10° MHOTO3HAYHAs MC3070M-1
Pabouwnii 3TanoH 4-ro pa3psaaa B COOTBETCTBHH C | (PerHCTPaHOHHBIH HOMEp B
npukazoM Poccrannapra ot 30 nexabps 2019 r. | ®exepaisaoM HH(pOpMAIHOHHOM
Ne 3456 donze mo obecriedeHHIO
Jlnana3oH u3MepeHHH HanpsHKeHHS MynsTHMETP 3458A
noctosiHHOro ToKa oT 0 7o 10 B, mpenen (perucTpaltiOHHBIH HOMED B
JOMyCKaeMO# OCHOBHOM MOTPEIIHOCTH ®enepansHOM AH()OPMAITHOHHOM

HU3MepeHHs HANPsDKEHHs IIOCTOSHHOIO TOKa +
(0,5-10°-D+0,05-10%E) B

Pabounii 3Tanon 3-ro paspsaa B COOTBETCTBHHE C
npuka3oM Poccrannapra ot 28 mrons 2023 r.

¢oHne mo obecrnedyeHHIO eIUHCTBA
u3Mepenuit 25900-03)

Ne 1520
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Jkana3on BOCIpOM3BeIeHHil YaCTOThI OT 0,1 o
100000 I'g

IorpemsocTs ycranosku yactors: + 1-10%
Pabounit 3Tanon 5-ro paspsina B cooTReTCTBHY ¢

npukazoM Poccrannapra ot 26 centabps 2022 r.

Ne 2360

Jluana3on H3MepeHuii CHITBI HOCTOSHHOIO TOKA
ot 0 1o 20 MA

IIpenen nomyckaemoii abcomoTHolH
TIOTPEITHOCTH H3MEPEHUH CHJIBI IOCTOSHHOTO
ToKa * (25:10%-D+4-10%-E) MA

D — nokasanne MynsTEMeTpa

E — BepxHee 3HaueHne auanasona maMepeHmuii
Pabouwii 3Tanon 2-ro paspsna B cooTBETCTBHM ¢

npukasom Poccrannapra ot 01 oktsbps 2018 r.
Ne 2091

I'eneparop curhanos cnemmansHOM

dopmer AKUII-3409/1
(perucrpanoHHbIH HOMeEp B
Denepanmsaom HH(pOpPMaMOHHOM

(onme no obecneuenno emumcTRa
n3Mepenni 53064-13)

o. 10
Omnpenene
HHE H
TIOATBEPK
JIEHHE
METpOJIor
HYECKHX
XapakTep
HCTHK
cpezacTBa
H3MEpPEeHH

[

H

JManason  BocmpowsBeneHHE — HampSKEHHs Kamu6parop MEOro¢yHKIMOHANBHEII
IDOCTOSHHOIO ToKa oT MuHYyc 1 10 1 B; H kommyHHKaTop BEAMEX MC6 (-
ITpenen JIOIyCKaeMOH abcomoTHo# | R) (perncrpauronneii Homep B

TIOTPEIIHOCTH  BOCIIPOM3BENACHHH HANPSIKEHHS
nocrosHHOro Toka + (0,006 % nokasanus + 0,25
MB)

Pabounii 3TanoH 3-ro paspsaa B COOTBETCTBHHE ¢
nprkazom Poccranmapra or 28 wmrons 2023 r.
Ne 1520

Jlnana3oH BOCTIpOM3BeIEHHMI CHITBI IOCTOSHHOTO
Toka ot 0 1o 20 MA

IIpenen JIONyCKaeMoi abcoMmoTHOI
MOTPEIIHOCTH BOCTIPOH3BEICHHI CHIIBI
nocrogHHOro toka + (0,01 % mnokasanus +
1 MxA)

Pabouwnii 3Tanon 2-ro paspsia B COOTBETCTBHH C
npukasoM Poccranmapra ot 01 okrsGps 2018 r.
Ne 2091

JlMana3oH BOCIIPDOM3BEIEHHS CONPOTHBIICHHS
noctosaHOoro Ttoka oT 0,01 mo 111111,1 Om,
kinacc Tounocta 0,005/1,5-107°

PaGouwnii 3TanoH 4-ro paspsna B COOTBETCTBHH C
npuka3oM Poccranpapra ot 30 nexabps 2019 r.
Ne 3456

Junanazon H3MEepeHH HaIPsDKESHAS
nocrossHHOro Toka ot 0 mo 10 B, mpenen
JIOMYCKaeMOH OCHOBHOH NOTPEIIHOCTH

H3MEpPEeHHs HANpsHKEHHS IOCTOSHHOTO TOKa =+
(0,5-10°-D+0,05-10%E) B

Pabouwnii sTanon 3-ro pa3psga B COOTBETCTBHH C
npuka3oM Poccranmapra ot 28 mioms 2023 r.
Ne 1520

DenepansHOM HH(pOpMaHOHHOM
donne mo obecnedenwio eaMHCTBA
H3MepeHui 52489-13)

Mepa 3JIEKTPHYECKOTO
COIPOTHUBIIEHHS IIOCTOSIHHOTO TOKa
MHOT'O3Ha4yHas MC3070M-
1 (perucTpalHOHHbIH HOMED B
®enepanbHOM uHGOPMAITHOHHOM
¢oHe no obecrneyeHHo

MynsTHMETD 3458A
(perucTpaOHHbIH HOMEp B
OenepabHOM HH(POPMALIHOHHOM

dboHme mo oOecrneyeHHIO €IMHCTBA
u3Mepenuit 25900-03)
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Jlnanason Bocnpom3BeneHHI 9aCTOTHI OT 0.1 mo | I'eneparop curmanoB cnemmaTEHON
100000 I'n dbopmer AKHII-3409/1

Horpemmnrocts ycranoku yactoTs: + 1-10 (perucTpanMoHHsIH HOMED B
PabGouwmii stanon 5-ro paspsana B cooTBeTcTBHHY ¢ DeneparsHOM HH(pOPMAITHOHHOM
nprKa3oM Poccrannapra ot 26 centabps 2022 r. donne mo obecneuenmio emmHCTBA

Ne 2360 u3Mepenuit 53064-13)
Jluanason m3MepeHWi CHIIBI IIOCTOSHHOTO TOKA

ot 0 1o 20 MA

IIpenen JI0TIyCKaeMoii abcomoTHOIM

NOTPENIHOCTH H3MEPEHHH CHIBI IIOCTOSHHOTO
ToKa  (25:10%-D+4-106-E) MA

D — nokazanune MynsTuMeTpa

E — BepxHee 3HaueHue quanazona m3Mepenuit
PaGoumii 3Tanon 2-ro paspsaaa B COOTBETCTBHH ¢
nprkaszoM Poccranmapra ot 01 okrsa6ps 2018 r.
Ne 2091

V' UB — uzmepsiemas serununa.

IIpumeuanue:

1) [Honyckaemcs npumensme unvie cpedcmea noeéepku npu Ycloguu, WMo COOMHOULEHUe CYMMapHou
NOZPEUHOCTU CPeOCE NOBEPKU U NOBEPAEMO20 Cpedcmsa UIMepeHUull Npu OOHOM U MOM JiCe 3HAYCHUU
memnepamypbsl He bonee 1:2.

2) Bce ocHosnble cpedcmea nosepku, 0onicHb Goimp: 3apezucmpuposansl 6 PedepanvHom unpopmayuonnom
gonde cpedcms uzmepenuil, ymeepaicoennozo muna u umenms Oeticmsylowjue ceudemenbcmea o nogepke unu
Gblmy ammecmosanvl 8 yCmanoeneRHom NopadKe, 6 COOMEEMCMEUL C OelicmeylouumM 3aKoHO00ame bCmeoMm.

3) fonyckaemes npumenenue anano2uurozo 6cnoMo2amensrozo obopyoosanus.

6. TpeGoBanus (yc1oBusi) no ofecneveHnIo 6e30NaCHOCTH POBEIEHH MIOBEPKH

6.1 Bce omepanmm mOBepKH, NpPEIYCMOTPEHHBIE HACTOSIICH METONMKOH IIOBEpKH,
aKonoruyecky OesonacHsl. [Ipy HX BEIIONHEHHH IPOBEEHHE CHIEMHATBHBIX 3aIIHTHBIX MEPOTPHATHIA
10 OXpaHe OKPYKaroLIeH cpebl He TpeOyeTcs.

6.2 [Ipu npoBeeHNH IOBEPKH COOMIONAIOTCS TpeOOBAHHS 6€30MaCHOCTH, ONpe/Ie/AeMBIE:

- TpaBWwiaMH O0€30IacHOCTH TpyJa H IIOXKapHOHW 0e30macHOCTH, JEHCTBYIONIMMH Ha
IpeIpHITHH;

- mpaBWiaMH 0€30IaCHOCTH IPH O3KCIUTyaTallHH HCIOJB3YEMBIX OSTAIOHHBIX CPEICTB
H3MEPEHHH HCOBITATENbHOTO0 O00OpYJIOBaHHS W IMOBEPSIEMBIMH YCTPONCTBAMH, IPHBEIECHHBIMH B

9KCIUTYaTallHOHHOH JOKYMEHTAIIHH.

7. BHemIHHI 0CMOTP cpeACTBA H3MePEHHIH

7.1 BHenmHHH 0CMOTP IPOBOUTCS BH3YAIBHO.

7.2 Ilpeobpa3oBarens AomyckaeTcs K JaibHeHINne MoBepKe, eCiu:

— BHEIIHHH BHJ NpeoOpa3oBarelns COOTBETCTBYET ONHCAHHIO THIIA;

— OTCYTCTBYIOT MEXaHHYECKHE NNOBPEKACHHS, KOPPO3Hs, HapyIIeHHEe MOKPHITHIH, HaJUCcel H

Ipyrue nedexTsl, KOTOphle MOTYT MOBJIUATE Ha paboTy npeoOpa3zoBaTels U Ha KAYeCTBO MMOBEPKH.
[Ipumeuanwe: TpH BBISBICHHH Je(EKTOB, CIIOCOOHBIX OKa3aTh BIHMSHHE Ha OE30MacHOCTH

IIPOBEJIEHHS MOBEPKH MM PE3yIbTaThl MOBEPKH, YCTAHABIHBAETCS BO3MOXHOCTh MX YCTPaHEHHS 10
npoBe/ieHus MoBepkd. [IpH HanW4YMKM BO3MOXHOCTH YCTpaHEHHS Ne(eKTOB, BHISBICHHBIE Oe(EKTHI
YCTPaHSIOTCA, H YCTPOMCTBO JONYyCKaeTcsd K JajbHelmel nmoBepke. [IpH OTCYTCTBHH BO3MOKHOCTH
ycTpaHeHHs 1e(eKToB, yCTPOHCTBO K JanbHelIei moBepKe He IOIyCKaeTCH.

8. IloaroTroBKa K NoBepKe H oNpo0oBaHHe CpeCTBA H3MepeHHii
8.1 Ilepen mpoBeneHHEM MOBEPKH HEOOXOIMMO BBINOJIHHTE CIEIYIOMIME MOATOTOBHTEIbHbIE

paboTsr:
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— u3y4uTh J]] Ha moBepsieMsIi IpeoGpa3oBareNs u Ha TIPHMEHSAEMBIE CPE/ICTBA MOBEPKH;

~ BBUICpXKaTk Npeodpa3oBarTelb B YCIOBHSIX OKpPYIKAIOMeEE Cpelbl, yKasaHHBIX B 1. 3.1, He
MeHee 24, eClH OH HaXOMMICH B KIMMATHYECKHX YCJIOBHAX, OTTHYAIOIIMXCSH OT YKa3aHHBIX B
1. 3.1, ¥ MOArOTOBHTS €ro K pabore B cooTBeTCTBHH ¢ ero DJ;

~ TIOATOTOBHTB K paboTe CpeicTBa MMOBEPKH B COOTBETCTBHH C YKa3aHHAMH uX D]I.

8.2 OnpoboBanue

8.2.1 OnpoGoBanue npeobpazosarens IPOBOJIUTE B CJIEAYIOIIEH MOCIIEI0BATETHHOCTH:

8.2.1.1 MMoaxmounts K Npeobpa3oBaTemo HEOOXOTUMOE 000py/ioBaHHE B COOTBETCTBHH CO
CXEMOi, IPHBE/ICHHON B IIPHIOKEHHH A.

8.2.1.2 Tlpu momomM HMHTaTOpa CHrHANA (B KauyecTBe HMHTATOpa CHTHANA MOKET OBITH
ucnonb3oBad KamuGpartop MHOrodyHKIHOHATEHEI H kommynHKatop BEAMEX MC6 (-R), Mepa
S/IEKTPAIECKOTO CONPOTHBICHHS IIOCTOSHHOTO TOKa MHOT0O3HauHas MC3070M-1, I'eneparop curaanos
cnenuanbHol Gopmer AKUIT 3409/1 B 3aBHCHMOCTH OT THIa BXOZIHOTO CHIHala npeoOpa3oBareis)
3ajlaTh 3HAYCHHS BXOJHBIX CHTHAIOB PAaBHBIX HIKHEMY H BEDXHEMY MpeeNy H3MEpeHHH BXOIHOIO
CHTHaJIa mpeoOpa3oBarens (OCYIMECTBIAETCS TOJIBKO IS 3asBICHHBIX XapaKTEPHCTHK, YKa3aHHBIX B
TIacnopTe, ¢ KOTOPBIMH KCILTYyaTHPYETCs NaHHBIH IpeobpasoBaTes).

8.2.1.3 IlpoBepuTh, 4TO BEIXOJAHOM CHIHAT Ha IpeoGpa3oBaTelie H3MEHSIETCS COOTBETCTBEHHO.

8.2.1.4 Pe3ynbTaThl OPOGOBAHUS CYHTAIOTCS MOJNOKHUTETHHBIMH, €CITH 3aropescs HHIHKATOP
BIITHOYCHHA H Y1a/I0Ch MOJIKIIIOYHTECA K IPe0Opa30BaTelIio IIpH IMOMOIIH IEPCOHATBHOTO KOMIBIOTEpA,
a TAKK€ BBIXO/IHOM CHTHAJ Ha npeobpa3zoBaTelie H3MEHSAETCS B 3aBHCHMOCTH OT M3MEHEHHI 3HaYeHHit
BXOJIHOTO CHTHAJA.

8.2.1.5 Jlomyckaetcst coBMeImarh pomuenaypy onpoGosarus ¢ 1. 10.

9. IpoBepka mporpaMMHOro ofecnedenns cpeacTBa H3MepeHHil

9.1 Jlns mnpoBepkH HeoOXOOMMO TOMKMIOYHTH Mpeobpa3oBaTeNb K NIEPCOHATTEHOMY
KOMIBIOTEPY M TOC/IE YCTAHOBICHHS COEJMHEHHS CUMTATh HACHTH(QHUKAMOHHBIE IIPH3HAKH
IporpaMMHOro oecrieyends npeoOpasoBarens (HOMEP BEPCHH MPOrPAMMHOTO OOecreueHHS) B
COOTBETCTBYIOIIIEM pa3Jielie MEHIO IPOrpaMMHOTO 00ecTIeYeHH s,

9.2 IIpoBepurts, uro Bepcus [10 cootBeTcTBYeT HEpOpManuH ykazanHOH B OT.

9.3 IlpeoGpa3zoBarens nomyckaeTcs K JaubHEHIIEH OBEPKE, €CIH BCTPOEHHOE MPOTrPaMMHOE
obecreueHne COOTBETCTBYET YKA3aHHEIM B ONHCAHMH THIIA 3HAUYSHHSM.

10. Onpenesenne H NOATBepPKAeHHE METPOJIOrHYECKHX XaPAKTEPHCTHK CPEICTBA
H3MepeHHi

10.1 OnpeneneHue OCHOBHOH TNpHBEIEHHOHW (K BepXHEMY Mpe/eNly AMana3oHa BXOJHOTO
CHI'HaJIa) OTPENIHOCTH Mpeodpa3zoBaTes

10.2 Ompenenenne 0CHOBHOM MOTPEITHOCTH Npeodpa3oBaTelis NPOBOIAT Ha MATH 3HAYECHHAX
BXOJHOIO CHrHajna, coorBercTByromux (0—10) %, (25+5) %, (50+5) %, (75+5) %, (90-100) % ot
IMana3oHa H3MEPEeHUs H3MepAeMOi BeTHYHHEL

10.3 Ilogxmouuts K mnpeobpa3zoBatento HeoOXxomumoe 00OpyZOBaHHE B COOTBETCTBHH CO
CXEeMaMH, TIPHBE/ICHHBIMH B IPHJIOKEHHH A.

B xayecTBe HMHTATOpPA CHTHAJIA HCIIOJIE30BATh:

- kanubpaTrop MHOTOpYHKIHOHATBHBIH B KoMMyHHKaTop BEAMEX MC6 (¢ BO3MOKHOCTBIO
reHepaliH CHJIBI TIOCTOSHHOTO TOKa) - IS mpeoOpa3oBareneif ¢ pexXHuMOM paboOTHI, HMEIOIMUM Ha

BBIXO/I€ CHTHAJI B BH/I€ H3MEHEHHUS CHJIBI IOCTOSSHHOT'O TOKa;
- KamubpaTrop MHOTOGYHKIIHOHATEHEN H KoMMyHHKaTop BEAMEX MC6 (¢ BO3MOXXHOCTBIO

TeHEpalliH HANpHKEHHS IIOCTOSHHOIO TOKa) - Uil mpeoOpasoBareneil ¢ pexuMOM paboTel ¢
TEPMOAJIEKTPHYECKHM CONPOTHBICHHEM H pPEKHMOM paboThl, HMEIOIMIMM HA BBIXOJE CHTHAI B BHIE
HU3MEHEHHS JIEeKTPHYECKOro HalpsHKeHHS;
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- M€pa 3JIEKTPHYECKOr0 CONPOTHBIIEHHS IIOCTOSHHOTO TOKa MHOro3HayHas MC3070M-1 — s
npeobpasoBateneli ¢ pexuMoM paboTHI ¢ TepMONPeoOGpa3oBaTeNAMH CONPOTHBICHHS H PEKAMOM
paboThI, MMEIOIIMM Ha BBIXOJIE CHTHAT B BHJIE H3MEHEHHS 3JIeKTPHYECKOrO COIIPOTHBIICHHS,

- TEHEpaTop CHrHANOB crenuanbHoi (popmbl AKUIT 3409/1 (¢ BO3MOKHOCTBIO TeHepamHu
Y9acTOTHI).

10.4 Ilpn nomomm WMHTaTOpa CHrHalTa 3aJAl0T 3HAYeHHE BXOJHOIO CHTHAJA,
COOTBETCTBYIOLICE OJTHOMY H3 3HAYCHHH H3MEPAEMOM BETHYHMHBI - X5, ((0-10) %, (25+5) %, (50+5)
%, (75£5) %, (90-100) %)

10.5 Tlocme ycraHOBNEHHS 3HAYeHHs BHIXOJHOTO CHTHAJA H3MEPSIOT 3HAYEHHE CHIIBI
TIOCTOSHHOI'O TOKA HJIH HANpPSKEHHs OCTOAHHOTO TOKA. 3HaYeHHUs BBIXOJHOTO CHIHAJA 110 H(poBOMY
CHIHAJTy ONPENeNAIOT NPH IIOMOIH crelansHoro I10 Ha 3KpaHe KOMITbIOTEpa.

10.6 Onepanus no n. 10.5 moBTOpsieTcs IS OCTAIBHBIX 3HAYECHHH H3MEPAEMOIi BETHIHHbI H
KaXJI0ro KaHasa.

10.7 Onpenenuts 3HaYeHHe (YHU3HYECKOH BETHUMHBI, M3MEPEHHOMN mpeoGpasoBaTeneM (Wis
npeobpasoBatesieii ¢ aHATOTOBBIM BBIXOIHBIM CHIHAIOM) 110 (opmye (1):

XH3M =XH+ (XB_XH).M (1)
B~ Tu

e Y, — H3MEpEeHHOE MYJIbTHMETPOM 3HAYE€HHE BBIXOJHOTO CHIHAAA CHIBI MOCTOSHHOTO
TOKa (HalpshKeHHs MTOCTOSHHOTO ToKa), MA (MB, B);

X5, Xy — COOTBETCTBEHHO BEepXHHil M HH)KHHIA Ipe/ielibl HAana3oHa BXOJHOrO CHrHana (cuia
MOCTOSSHHOTO TOKa, HAalPsHKEHHE MOCTOSHHOTO TOKA, CONPOTHRIICHHE, TEMIIepaTypa, 4acToTta), MA, (MB,
B, I'm, °C, Om);

Yy, Y~ COOTBETCTBEHHO BepXHHI W HH)KHHM Mpeaesbl JHana3oHa BBIXOJHOTO CHIHAlIA CHIIbI
MOCTOSSHHOTO TOKa, MA.

10.8 Paccumtars 3Ha4YeHHE OCHOBHYIO NpPHBEJECHHYIO (K BEpXHeMY Ipejesly JHana3oHa
BXOJ/IHOTO CHTHAJIa) MOTPEITHOCTH Npeodpa3oBanuii o Gpopmyne (2):

_ (Xuam i Xa'r) (2)
(X 8 — X )

rae X, — 3Ha4eHHe BXOHOTO CHTHAlla, H3MepeHHoe npeobpa3oBaresieM (CHJIa OCTOSHHOTO
TOKa, HAMpSKEHHE TTOCTOSHHOTO TOKa, COMPOTHBIEHHE, TeMIepaTypa, JacTora), MA, (MB, B, I'y, g, &5
Om);

X, — 3HaueHHe BXOJHOTO CHTHAIIA, 33J]aHHOE HMHTATOPOM CHTHAIIOB (CHIIa IIOCTOSIHHOTO TOKa,
HanpsKeHHe MOCTOSHHOTO TOKA, COMPOTHBIIEHHE, TeMIIepaTypa, JacToTa), MA, (MB, B, I'y, °C, Om);

X, X, — COOTBETCTBEHHO BEPXHHI W HW)KHHIA IpeJieNbl JHara3oHa BXOIHOro CHrHaia (Cuia
IIOCTOSHHOTO TOKA, HalpsKeHHe MIOCTOSHHOTO TOKA, COMPOTHBIICHHE, TEMIIEpaTypa, 4acToTa), MA, (MB,
B).

10.9 TlpeoGpa3oBaTeqn MNOATBEPXKAAIOT COOTBETCTBHE METPOIOTHYECKHM TpPeOOBAHHSM,
YCTAHOBJICHHBIM TIPH YTBEP)KACHHH THIIA, €CITH 3HAUYEHHs MOrPEIIHOCTH HE MPEBHIIAIOT JO0MYCTHMBIX,
yKasaHHble B Tabnuax 3-6 HacTosAleH METOIHMKH HCIIBITAHHH.

10.10 TlpH HeBHITOJHEHHH BBILIEYKA3aHHOIO YCIIOBHSA, TOBEPKY IpeoOpasoBaTes

IIpeKpalarT, pe3yabTaTbl MOBEPKH IPH3HAKOT OTpHLOATEIbHBIMH.

Tabnuna 3 — MeTponornyeckue XapakKTepHCTHKH
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IIpenen
Hocnoar: JIOTyCKaeMoi }
. JOMONMHHTENBLHOMN
JIOTyCKaeMOi =
= NpHBEIEHHOH K
OCHOBHOM
v JHana3oHy
NPHBENEHHOMH
BBIXOIHOTO CHTHaJIa
K IMana3oHy
MOTPEINHOCTH
JlnanasoHel BXOqHOTO Auanasom: WEOAHONG npeobpa3oBanuii
Ha3nauenwne BbIXOJTHOT'O CHTHasa
CHrHana % BXO/ZTHOT'O CHTHaJIa B
CHrHasa MIOTPELIHOCTH -
BBIXOJIHOM OT
npeobpa3oean
i H3MEHEHHs
Wil BXOIHOTO Reptini sl
CHTHajIa B ok patyp
BBIXOTHOH A S
o B IManasoHe pabouux
curHai, %
TEMIEpaTyp Ha
Kaxaeli 1 °C, %
ot 4 no 20 MA
IIpeoGpazoBanue or0 105 B orloo5B
CHTHAJIOB HaTIPSIKEHHA srinosh or 0 1o 10 MA 0,1 £0,003
MOCTOSIHHOTO TOKa B or010 10 B or0go5B
BBIXO/IHOH CHIHAJI or0 10 10B
ot 0 no 20 MA
ot 4 no 20 MA
ITpeoGpaszopanue orl no5B
CHIHAJIOB CHITBI ot 4 10 20 MA ot 0 10 10 MA
TIOCTOSIHHOTO TOKA B g; 8 ig ég ﬁ orOno5B 0,1 +0,003
BBIXO/IHOM CHTHAN or0 0 10B
ot 0 10 20 MA
I[TpeobpasoBanue
CHIHAOB OT
TepmonpeodpasoBarerne oT 4 10 20 MA
H COMpPOTHUBJIEHHS MO o iu o5B
T'OCT 6651-2009 B or O 10/asA
BBIXOIHOH CHIHAJI: o gno 5B +0,1 +0,003
= Pt100 («=0,00385) ot -200 °C mo +850 °C or 010 10 B
e [ O,
— 10011 («=0,00391) ot -200 °C mo +850 °C o0 %0 20 MA

= 50M (0=0,00428)
— 100M (0=0,00428)
— 50IT (¢=0,00391)

ot -180 °C mo +200 °C
ot -180 °C mo +200 °C
ot -200 °C mo +850 °C
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ITpenen
Tpenensi IOMmyCcKaeMo#
JOMycKaeMOii JONOJHUTEIbHOH
ocBoBsiol MPHBENECHHOH K
NPHUBENEHHOM ARy
K AManasomy BBIXOJJHOT'O CHTHaJIa
S NOTPELIHOCTH
Hasnauenue Au a"ai(::z; :;;MHOFO fmxo;::::c’: B]:::Eil:; : © npeoGpazopaHuii
S Horpemocty | BXCAHOTO CHIHana B
npeoGpasosan BBIXOJIHOH OT
Hil BXOHOTO KL -
CHI'Hasa B o i
BhIXOMHOH | CRPY?KAIOWIEH Cpebl
curman, % |B AHanasone pabounx
TEMIEpaTyp Ha
LS, o
[IpeobpazoBanue KR 1C, %
CHIHAIIOB OT
npeobpa3soBareneii
TEPMO3NIEKTPHYECKHX
no 'OCTP 8.585-
2001 B BBIXOIHO# ot 4 1o 20 MA
CHUTrHAN: orl n0o5B
TIIII (S) or-50°C no+1760°C | °T0Z010MA |, £0.003
TIII (R) or-50°Cno+1760°c | °T0m05B ’
TIIP (B) or0°C go +1820°Cc | °T0R010B
TXA (K) ot-270°C po+iaz2ec | TR0 20k
TXKH (E) ot -270 °C mo +1000 °C
TXK (J) or-210 °C no +1200 °C |
THH (N) ot -270 °C mo +1300 °C
TMK (T) ot -270 °C no +400 °C

MOAM(UKaIHH.

* — TN BBIXOTHOTO CHIHA/a B COOTBETCTBHH CO CTPYKTYPHOMH CXEMO# COOTBETCTBYIOLIHi KOHKPETHOM

Tabmuna 4 — OcHOBHbIE TEXHHYECKHE XapaKTEPHCTHKH

HaumeHOBaHME XapaKTepUCTHKH 3HayueHHe
HoMuHanbsHOe 3Ha4eHHe HaPsDKEHNs TATaHKs OCTOSHHOIO TOKa, B 24
['abapurHble pa3sMeps! (IIHPHHAXBEICOTAX [UTHHA), MM, He GoJiee:
- 11 mpeoOpa3oBareneit, ycranaBiuBaeMbix Ha DIN-peiiky 20x115x125
- U1 mpeoOpa3oBaTenieif, yCTaHaBIHBaeMbIX Ha 00beJHHHTEIBHYIO 20%x130x115
nary
Macca, kr, He Gonee 0,3

HopmanbHble yclIoBHS H3MEPEHHIA:
- TeMIepatypa okpyxatomeit cpeast, °C

ot +10 mo +30

- OTHOCHTEJIbHAs BIAXHOCTh BO3/yxa npH teMmneparype +40 °C, % ot 10 10 90
Paboune ycnoBus u3MepeHuii:
- TeMIIepaTypa oKpyxkaromei cpessl, °C ot -20 go +60
- OTHOCHTEJIbHAS BIAXKHOCTD Bo3ayXa npH Temneparype +40 °C, % 10 90
Cpennss HapaboTKa Ha 0TKa3, 4 176000
CpenHuii CpoK CIyKOBL, €T 12
[Ex ia Ga] IIC
[Ex ia Ga] IIB
MapkupoBKa B3pbIBO3aLIHTHI [Ex ia Da] IIIC
[Ex ia Ga] ITA

[Ex ia Ma] I
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11. Oopmtenne pe3y/ibTaToB MOBEPKH

11.1 PesyneraTs! noBepk# o(popMIIsETCs IPOTOKOIOM IOBEPKH B IIPOM3BOJILHOMH (opme.

11.2 Csenenmst o pesymbratax MNOBEpKH npeobpasoparens mepenaorcs B DenepanbHbIH
HH(OPMALMOHHBIH (GOH/I 110 0GECTIeYeHAIO €TMHCTBA H3MEPEHHH B COOTBETCTBHH C TIOPSIKOM CO3/IaHHs
u BelieHHs OenepanrbHoro HHOOPMAIMOHHOTO (GOHZA MO OGECHEYEHHIO €IUHCTBA H3MEpEHH,
Nepefladl CBEJCHMH B HEr0 H BHECCHHS H3MEHCHHI B JaHHble CBEICHHS, MPEJOCTABICHUS
COZICpXAIMXCA B HEM JOKYMEHTOB H CBEJICHHH, IIPE/lyCMOTPEHHBIM 4acThio 3 cratbu 20 ®enepansHoro
3akoHa Ne 102-®3.

11.3 Io 3asiBnenuIO BNajiebla IpeoOpasoBaTeis WK JTHIA, IPEACTABMBIIETO €ro Ha TIOBEPKY,
MOJIOXHTENIbHBIE pE3YNbTaThl MOBEPKH (KOrza mHpeoOpa3oBaTelb TOATBEPKIAET COOTBETCTBHE
METPOJIOTHYECKHM TPeOOBaHHAM) OQOPMIIIOT CBHAETEIBCTBOM O MOBEPKE 10 hOPME, YCTAHOBIEHHOI
B COOTBETCTBHH C JICHCTBYIOIIUM 3aKOHOATENBCTBOM, H (H/IH) HAHECEHHEM Ha IIPpeobpa3oBaTellb 3HaKa
TNOBEPKH, W (WJIM) BHECCHHEM B MACIOPT NpeobpasoBaTelst 3alMCH O MPOBEIECHHON MOBEpKE,
3aBEPACMOH MOIKCHIO IOBEPHTEIA M 3HAKOM IIOBEPKH, C YKa3aHHEM J1aThl IOBEPKH.

11.4 ITo 3asBenuIo BajieNbla MpeoGpa3oBaTelis WK JTHLA, IPE/ICTABUBIIETO €T0 Ha TIOBEPKY,
OTPHIATE/IbHbIE pE3yNbTaThl MOBEPKH (Koraa mpeoOpa3zoBaTellb HE MOATBEPKIAET COOTBETCTBHE
METPOJIOTHYECKHM TpeGOBaHHAM) O(GOPMIIMIOT H3BEIIEHHEM O HENPHIOAHOCTH K NPHMEHEHHIO
CpeZICTBa H3MEPEHHH 110 (hOopMe, YCTAHOBICHHOR B COOTBETCTBHH C JEHCTBYIOMIAM 3aKOHOIATEILCTBOM,
H (WJIH) BHECEHHEM B IACIIOPT Mpeo0pa3oBaTelis COOTBETCTBYIOMIEH 3alHCH

Benymmii HHXXeHEp 10 METPOJIOTHH
000 «(IIPOMMAIII TECT Metposnorus»

; Mf/ H.A. AnekceeB
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IIpunoxenne A

UcToynuk matanus
IMOCTOSHHOI'O TOKA
GPR-76030D

Mmurarop curnana

Pucynok A.1 —

Wmuratop curnanos - K
Mepa snexrpuye

IIpeo6pa3sosarenn
H3MEpPHUTEIbHBIE
BUT"
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Mynetmerp 3458A

I[Tepconans Herii
KOMIIbIOTED

Cxema onpesienenns ocHOBHOI NIPHBEICHHO# (K BEPXHEMy Ipe/ielly Auana3ona
BXO/IHOTO CHTHa/Ia) OTPEMHOCTH Npeobpa3oBare;is

anmuOpaTop MHOTrO()YHKIIHOHATBHE | KommyHukatop BEAMEX MC6 (-R),

CKOTO COTPOTHBIICHHS IIOCTOSHHOTO TOKa MHOT03HayHas MC3070M-1 -

I'eneparop carnanos cnemmamssoi (bopmer AKMTI-3409/1
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