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O0mue moJ1oKeHAs

Hacrosmas wmetommka pacmpocTpaHsieTcs Ha mnpeoOpasosarend jaBnenus [I] c
KBapLIEBbIM YYBCTBHTEIBHBIM 3JIEMEHTOM (/1ajiee Mo TeKCTy — mpeodpa3oBaTein), BEITYCKaeMBbIE 110
texHuueckoi gokymentanuun OO0 «CKTB SnllA», B coorBerctBiu ¢ CATE.400629.040 TV, u
yCTaHABIHBAET METO/IbI H CPE/CTBA UX NIEPBHYHOH H IIEPHOIHYECKOI IIOBEPOK.

[ToBepsieMBIe CpeCTBAa M3MEPEHHH MO/DKHBI MMeTh mpocnexusBaemocts K ['OT 34-2020
«"ocynapcTBeHHbIH NEPBUYHBIA 3TANIOH €IHHMIBI TeMIepaTypsl B AHana3one oT 0 mo 3200 °Cy,
I'ST 35-2021 «locymapcTBEeHHBIH NEPBHYHBIA JTATOH €IMHMIBI TEMIEPAaTypbl - KEJIbBHHA B
muanaszoHe ot 0,3 mo 273,16 K» B coorBerctBuu ¢ [OCT 8.558-2009 «I'CH. I'ocymapcTBeHHas
MOBEpPOYHAs CXeMa JUIA CpeAcTB u3MepeHuit temneparypsi»; K ['9T 23-2010 (I'ocymapcTBeHHBIH
MEPBHYHBIH 3TalOH €IWHHIE! JaBieHHs B auanasoHe oT 0,02 mo 10 MIla B cootBercTBHH €
rocy/apcTBEHHOH MOBEPOYHOM cXeMoM Il cpe/icTB M3MepeHuH u3bsrrounoro aasnenus a0 4000
Mlla, yrBepxaeHHOH npukazom DeaepanbHOr0 areHTCTBA MO TEXHHYECKOMY PEryIHpPOBaHHIO H
metponoruu ot 29 mrona 2018 r. Ne 1339, u I'DOT 101-2011 «'ocynapcTBeHHBIH NEpBUYHBIN
JTAJIOH €/IMHHMIIbI JABJICHHS I 06J1acTH abCOMIOTHOrO AaBlIeHns B auanasone 1-10™ - 7-10° [Ta» B
COOTBETCTBHU C IOCYAapCTBEHHOM nonegoqnofr‘l CXeMOH IS Cpe/CTB H3MepeHHH abCcomOoTHOrO
nasnenus B auanasone ot 1x10™ mo 1x107 Ila, yreepskaenHo# npukasoM deeparbHOrO areHTCTBa
10 TEXHUYECKOMY PeryTHpoRaHuio H MeTposoruu ot 06 aexabpst 2019 r. Ne 2900.

JlomyckaeTcsi BO3MOXKHOCTD MPOBE/ICHHS IIOBEPKH OTAENIBHBIX H3MEPUTEIbHBIX KaHAJIOB.

(H3menennas pedaxyus, Ham.Nel)

1 Ilepevens onepauuii moBepKy
I[Tpu nposenerny MOBEPKH HEOOXOAMMO BEHIIOIHATE ONEPALMH, YKa3aHHble B Tabnuie 1.
Tabmuna 1 — O6seM 1 nocie10BaTeIbHOCTh ONepalkil TIOBEPKH

OGs3aTenbHOCTD NPOBEICHUS Homep
HaumenoBanue onepanuu Olepalyy MOBEPKH MYHKTa
IpH NIEPBHYHOH | NpH NEPHOAWYECKOH | MECTOTHKH

IIOBEpKeE IIOBEPKE IIOBEPKH
| Buemnwuii ocMoTp + + 6
2 OmnpoboBaHue + + 7.2
3 IlpoBepka COOTBETCTBHS + + 7.3
IpOrpaMMHOro ofecrnedyeHus
4 OnpeneneHre METPOJIOrHYECKHX
XapaKTCPUCTHK CPEACTBA H3MEPEHHH
4.1 Onpenenexue OTHOCHTEIBHOM + o 8.1
IIPHBEACHHOH MOrPEIIHOCTH U3MEPEHHIt
JaBJICHUA
4.2 OnpeneneHue BapHalliy BEIXOIHOTO + + 8.2
CHIHaJIa peoOpa3oBares
4.3 Onpenenenue abCOMOTHOM + * 8.3
NOrpEeLIHOCTH U3MEPEHHUi TeMIepaTypsl

(H3menennas peoaxyus, Ham . Nel)



2 MeTposioruiecKne H TeXHHYECKHE TPeOOBAHMUS K CPEACTBAM [I0BEPKH
2.1 PekomeHyeMble cpeICTBa IOBEPKH IPHBEIEHEI B TabmuIe 2.

Tabnuna 2
Onepanus Cpenctso Mertponorudeckue u PexomeHtyemMBle THITBI
MOBEPKH TIOBEPKH TEXHHYECKHe TpeOOBaHHUS K CPE/ICTB ITOBEPKH
CpEJICTBaM MOBEPKH
Onpenenenne VTBEp)KIEHHbIE STANOHE! 3 W3amepurens TeMIIepaTypsl
METpoIoTH- Hsmepurenn paspsna (umm Beiue) mo ['TIC B MHOLCRIR T pE
HeCKHX CONPOTHBIIEHHS cootBeTcTBHH ¢ [Ipukazom HPSILEIBOHERIE MHT 8
SOPRKIPHETHE TPEIH3HOHHBIE Poccranpapra ot 30 nexabps (PerncTparoRAEi
cpeiacTBa 2019 r. No 3456 Ne 19736-11)
H3MepeHHi
Yactotomepsl YTBepKAeHHBIE ITANOHEI 4 YacroTomepsl
paspsia (1w Benme) no I'TIC B yHHBepcanbHble Y3-95
COOTBETCTBHH ¢ [Ipukazom (PerucrpannoHHbIH
Poccrannapra ot 31 urons Ne 77692-20)
2018 r. Ne 1621
TepmocTatsr Jnanason BOCIPOU3BOAMMBIX | TepMOCTaThl KHAKOCTHEIE
(kpuocTaThl) Temnepatyp ot Munyc 20 1o «TEPMOTECT»
wnoc 150 °C HecrabunsHocTh (PerucrpanmoHHsbIi
NOJUIEPXKaHUs 3aJaHHOTO Ne 39300-08).
3HAYEHHUS TEMIIepaTyphl B TepmocTats! nepeuBHbIE
noJyie3HoM o0beme He Oonee npeuusnornsle TIT-1
1/5 oT npenensHO J0NyCTUMOI (Peructpanmnonnsrit
NOrPEIHOCTH MOBEPAEMOT0 Ne 33744-07)
CHU
TepmomeTpsi PaGoune sTanonsl Tepmomerp
COIPOTHBIICHHS 2-r0, 3-ro pa3psaoB B CONPOTHUBICHHUS
(mnatuHoBbIe), | coorBercTBuu ¢ ['OCT 8.558- atanoHHbIH DTC-100/1
JNIEKTPOHHbIE 2009 (PerucTpanmonHsii
(udpossie) Ne 19916-10)
TEPMOMETPEI TepmomeTpsr
3TAlOHHbIE COIPOTHBIIEHHS
IIATHHOBBIE

BHOPONPOYHEIE 3TAJIOHHBIE
2-ro u 3-ro paspsnos [ITCB
(PerncTpanuoHHbIH

Ne 57690-14)

CraneHoii 6anion
MaJioH H cpeHe#
emkoctu ['OCT 949
¢ rasoo0pasHbIM
TEXHHYECKHM
aszotom ['OCT 9293
HJIH BO3JYXOM

["a3oBwrii
OaIOHHBIH
peaykrop 'OCT
13861

Hacoc
(opBaKyyMHBIi

2HBP-0,11




Onepanus CpenctBo Mertponoruyeckue u PexomenayeMmble THITBI
IOBEPKH TOBEPKH TEXHUYECKUE TpeOOBaHHS K CPEJZICTB [TOBEPKH
CpeAcTBaM IMOBEPKH

3anopHsle
HTOTbYaThle
BEHTHIIH
Paspemuarens cpen JluamazoH naBieHuHH
«macno-soga» PI'b ot 0 mo 70 MITa
Manowmetp Pabounii stanon 1-ro paspsaga | MaromeTp abcomOTHOrO
abcomoTHOTO B COOTBETCTBHH C nasnenns MITAK-15
JlaBlIeHUs ['ocynapcTBeHHO# NOBEPOYHOH | (pErHCTPALMOHHBIN HOMED B
CXEMOH Ui CPEACTB DenepaibHOM
H3MepeHH# abCoIIOTHOrO HH(oOpManHoHHOM (oHIEe
NaBIICHUS, YTBEPIKACHHOM 10 00ecneyeHU 0 eIMHCTBA
IIpukaszom ot 06.12.2019 1. No | usmepennit Ne 24971-03).
2900.
Manomerp PaGoune stanonsl l-ro, 2-ro | MaHoMmeTphl H30BITOYHOTO
TPY30MOPUIHEBOH | pa3psIoB B COOTBETCTBHH C JIaBJICHHUS

['ocynapcTeenHO# moBepouHO# | rpy3onopiidessie: MII-2,5;
cXeMoit JUIs cpeacts | MII-6; MII-60; MII-600;

HU3MEpEeHUH H30BITOYHOTO MII-2500
nasmenuss g0 4000 Mlla, | (perncrpannoHHELT HOMED B
yrBepKIeHHOH [Ipukazom ot OenepaibHOM
29.06.2018 r. Ne 1339. nH(popMaHOHHOM (OoH/IE

10 00EeCIEeYeHnI0 eIMHCTBA
u3mepenud Ne 58794-14).

2.2 JlomyckaeTcst MPUMEHEHHE APYTHX CPEJICTB [OBEPKH, Pa3PelICHHEIX K MPHAMEHEHHIO B
Poccniickoii @enepariy, u 06eCIeYHBAIOMIMX ONMpE/IETEHHE METPOIOrHYECKHX XapaKTepHCTHK
nosepsieMbix CH ¢ TpeGyemMoii To4HOCTBIO.

2.3 Bcee oTalOHBl M Cpe/CTBA H3MEPEHHI, NPUMEHAEMBIE TPH IOBEPKE, JODKHBI OBITH
HCIpaBHBI, IIOBEPEHBI WM aTTECTOBaHBI M MMETh JCHCTBYIONIHE CBHIETENBCTBA O MOBEpPKE HIIH
aTTeCTallHH.

(H3menennas pedaxyus, Ham.Nel)

3 TpeGoBanus K cleqHAIHCTAM, 0CYINECTBJISIFOLIHM NOBEPKY
K mposesieHHio moBepkH HOMyCKAalOTCs JHIA, aTTECTOBAHHBIE Ha NpaBo IPOBEACHHS
TIOBEPKH JaHHOTO BH/A CPEICTB H3MEPEHHH H 03HAKOMJIEHHBIE C PYKOBOACTBOM I10 IKCILTyaTallHH.
(Bsooumecs enepewie, Him.Nel)

4 TpeboBanns (yes0Bus) no obecnevennio 6e30nacHOCTH NPOBEIEHHS NMOBEPKH

[Ipu nposemeHnn mOBEpKH AOMKHEI OBITH COOIHOCHBI TpeboBaHUs 0e30IIaCHOCTH IIO
I'OCT 122.007.0 «Cucrema cTaHZapTOB  Ge30MacCHOCTH tpyaa (CCBT). Wsnenus
deKTpoTeXxHuyeckue. OOmue tpeGoBanus Ge30macHOCTH», W TpeGOBaHHA 6E30NMACHOCTH
IKCILTyaTallii IPUMEHACMBIX CPE/ICTB OBEPKH, yKazaHHBIX B HT]] Ha 3TH cpencTaa.

5 Tpebosanus K yc/10BHSAM NPOBEIeHAS NOBEPKH
5.1 Tlpu npoBeeHKH IOBEPKHA TOIKHBI COOIHOAATHCS CIEAYIOIIHE YCIOBHS:
- TEMIEpaTypa OKpyXkaroIero so3ayxa: (23 + 2) °C;
- OTHOCHMTE/IbHAS BIAKHOCTh OKpYkKaromiero Bo3ayxa: ot 30 go 80 %;

—  JIaBIICHHC B MNOMCIICHWH, IAE NPOM3BONAT INOBEpKY (nasee — armocdepHOE
Aasnenne): ot 84 no 106,7 xIla (ot 630 mo 800 Mm pr. ct.);



—  KoneDaHMs JaBJeHHS OKPYKAKOIIero BO3JyXd, BIUSIOIIME HA DPE3yJIbTATEI
CpaBHEHHs MOKA3aHWH MOBEpPAEMOro IpeoOpa3oBaTeNs W JTalOHA JABICHHUS, JO/KHBI OBITH
CBeJIeHBI K MUHAMYMY;

= BHOpaIys, TpsACKa, YAapbl, HAKJIOHbBI H MAarHUTHBIE IIOJI, KPOME 3€MHOTrO,
BIIHSIONIHE Ha paboTy mpeoOpa3oBaTesis, JODKHBI OTCYTCTBOBATD;

- HanpsoKeHHe MUTaHHA MOCTOSHHOrO Toka (5 = 0,5) B, mynscanus HanpsKeHHS HE
JoypkHa npeBbimath + 0,5 % 0T HOMHMHAIBHOTO 3HAYCHHUS HANPAKEHUs ITHTaHHS,

—  pabowas cpeia — BO3AyX WIM HEHTpalbHBIA ra3 IpH IOBEPKE KaHajia JaBJIECHHS
npeoOpaszoBarelieil ¢ BepXHHMH IpejenamMH u3MepeHuH, He mnpeppnmatommmu 0,4 Mlla, u
XuIKocTh (kpemHmiopranmyeckas [IMC-10(50); macno Tpancdopmaroproe T-750, T-1500, IIT)
NpH NoBepKe npeobpa3oBarteliell ¢ BepXHAMH NpenenaMu uameperuit 6onee 0,4 Mlla. Jlonmyckaetcs
HCIIOJIB30BaTh BO3AyX HJIH HEHTpadbHBIH Tra3 NpH MOBepKe mpeoOpas3oBaTenel ¢ BEPXHHMH
npenenamu u3Mepenuit 6onee 0,4 Mlla mpu ycnoBum coOmOAEHHS COOTBETCTBYIOIUMX IIPABHII
Oe3omacHOCTH.

—  IIpH NPOBEICHHH MOBEPKH KaHaa naBneHus npeobpasosareneit [1II7 Heobxommumo
IIPUMEHHUTD pasieluTens cpen «Macino-soaay PI'b, unu aHamorugHbIi pa3fenuTens cpel «Macio-
BOJa» NPH YCIOBHHM HCIONb30BaHHA BoAsl auctumkporaHHoii 'OCT 6709 — co cropoHbl
nosepseMoro mpeoOpasosarens. Jlomyckaercs mpu moBepke npeoOpazosareneit T/
HCII0JIb30BATE BO3AYX HIIH HEHTpAIbHBIH ras.

(H3amenennasn pedaxyus, Him.Nel)

6 Buemmnunii ocMoTp cpeacTBa n3MepeHui

Ilpn BHemHEM ocMOTpe IO/KHO OBITH YCTAHOBJICHO COOTBETCTBHE NpeoOpa3oBaTesei
CJIEIYIOLIMM TpeOOBaHUSAM:

- Kax/Iplii mpeobpa3oBaTens A0/KeH HMETh ITaclopT;

- HATHYHE CEpHHHOr0 HOMEpa;

- Ha Kopmyce npeoOpa3zoBaTens N0/DKHA OBITh HaHECEHAa MApKHPOBKA, B COOTBETCTBHH C
TY nnn PO Ha nanHsni npeoOpa3zoparens.

(Bsooumcs enepevie, Ham.Nel)

7 IloaroToBKa K NoOBepKe H ONPOGOBaHHE CPEACTBA H3MEPEHHl

7.1 Ilepen mnpoBeJeHHEM IIOBEPKH KaHala [aBICHHS IO/UKHBI ObITh BBINOJIHEHBI

CIIE/IyFOIIHE TTOATOTOBHTEIbHBIE pabOTHI:

— npeoOpa3oBaTeH JOJDKHBI OBITh BRIIEPIKAHBI IIPH TEMIIEpaType, yKa3aHHOM B 11. 5.1, He
MeHee 2 4.

— IpeoOpa3oBaTeny J0/KHBI ObITh YCTAHOBIIEHE! B pabodee MOIOKEHHE ¢ COOI0IEeHHEM
YKa3aHHH HaCTOSLIEro JOKYMEHTa, [10C/Ie 3TOr0 NMpeodpa3oBaTed He JODKHBI H3MEHATh CBOEro
TIOJIOKEHHUS.

— CHCTEMA, COCTOSAIIAs M3 COEIMHHTENbHBIX IHHHH, JTAJIOHOB M BCIOMOraTeIbHBIX
CPeACTB JUIs 3aJaHWs M TIepejlaud H3MepseMOro JaBileHHs, AODKHA OBITh IPOBEpEHA Ha
TEPMETHYHOCTb.

7.1.1 TlpoBepky TrepMETHYHOCTH CHCTEMBI, MNpeIHA3HAYEHHOHW JUIs MOBEPKH KaHana
nasjieHus npeoOpasoBateneil aGCOMIOTHOrO JaBICHUS C BEPXHHMH MpeaeiaMH H3MepeHuii Gonee
0,106 MIIa, npoBozasAT cneayrou M 06pa3om.

Ha wmecto mnosepsemoro mpeo0pa3oBaTens YyCTaHABIMBAIOT  IpeoOpa3oBarelib,
TepMETHYHOCTh KOTOPOr0 IPOBEPEHA, WM K€ 11000e Ipyroe CpeAcTBO H3MEPEHHH, HMEIOIIee
IIOrpeInHOCTh, mpuBeAeHHyi0 K BIIM nosepsemoro mnpeoOpasoBarens, He menee 2.5 %, u
TIO3BOJIAIOLIEE 3aMETUTh H3MEHEHHe JaBjeHue B npexnenax 0,5 % oT 3amaHHOTO 3HAYEHHA
JaBJICHHS.

Co3maroT B cHcTEME, C NOMOLIBI T'PY3OMOPIIHEBBIX MAaHOMETPOB, JABIEHHE, PaBHOE
BEPXHEMY Npeneny usMepeHui (nanee mo texcty BITW) noepsemoro mpeoOpasoBarens, mocie
Hero OTK/IIOYAIOT MCTOYHMK JaBieHuMs. Ecnmm B kadectBe otamoHHoro CH  mpumeHsoT
rPY30MOPIIHEBOH MAHOMETP, TO €r0 KOJIOHKY H IIPECC TaK¥Ke OTKIFOYAOT.



CucreMy CUMTarOT FepMETHYHOM, €CIIH 10C/I€ TPEXMHHYTHOH BBIICPKKH MOJ YKa3aHHBIM
JABICHUEM B TEHCHHE MOC/IEAYIOLMX 2 MHHYT HE HaOMI0AaioT NajicHHs JaB/ICHHs, IPEBIIAOIICE
0,5 % ycTaHOBJIEHHOrO 3HA4YeHHS HaBieHHA. [Ipu HEOOXOAMMOCTH BpeMs BBIIEPKKH II0J
JIaBJICHUEM MOXKET OBITh YBEJITHYEHO.

Jlonyckaercss W3MEHEHHE JaBlIeHHS (paspekeHHs) B CHCTeMe, OOYCIOBIEHHOE
M3MEHEHHEM TEeMIIEPaTyphl OKPYXKaMoIIero Bo3ayxa i paboueit cpeasl B npenenax +(0,5...1) °C.

7.1.2 IlpoBepky TepMETHYHOCTH CHCTEMBl, IPEJHA3HAYEHHOH I  TOBEPKH
npeoOpa3zoBarelieil aOCOMIOTHOrO JABIEHHS ¢ BepXHHMH NpenenaMu u3mepenu# 1o 0,106 Mlla,
IIPOBOJIAT CIIEAYIOIMM 00pa3oM.

YcTaHABIHBAIOT B CHCTEME 3aBEJOMO T€PMETHUHBIH IIpeoOpa3oBaTesp HiH JIr000e aApyroe
CPEeACTBO H3MEpeHuil abCoMOTHOrO AaBieHus, oTBevaromee TpedoanuaM K CU B cOOTBETCTBHH C
n. 7.1.1. Co3pnaror B cucTeMe aOCONIOTHOE [aBJI€HHE, HE IPEBBINAIOIICe HIDKHHHA Tpenen
W3MEpPEHHH noBepseMoro npeobpazoBaTens, H NOJICPKHUBAIOT €ro B TeYeHHE 2 — 3 MHHYT, IIOCTIE
YEro OTKIIOYAlOT YCTPOHCTBO, co3jarouee abcoioTHOe mnaBieHHe, W stanoHHoe CH mpu
He0OX0IMMOCTH (HalpuMep, OTKIIFO4AIOT KOJIOHKH IPY30IOPIIHEBOr0 MAHOMETPA).

B Teuennme nocnemyrommx 2 MHHYT BBIIEPKKH H3MEHEHHE [aBJIEHHS He JOJDKHO
npesbimats 0,5 % BIIU naBnenus.

JlomyckaeTcs M3MEHEHHe JaBleHHs, OOYCIOBIEHHOE M3MEHEHHEM TeMIIepaTypsl
OKPYIKaIOIIEro BO3/lyXa H H3MEHEHHEM TeMIIepaTyphl H3MEPSAEMOi Cpe/ibl.

ITpu mpoBesieHHH NOBEPKH KaHaIa TeMiepaTypsl peodpasosareneii [17IC, Bo uzbexanue
NonaZaHus TEMJIOHOCHTENS B OTCEK 3IEKTPOHHMKH, HeoOXOJMMO Ha 3alIMTHBIA KOXYX OTCEKa
3JICKTPOHHKH OIeTh npHcnocoOnenue i kanuOpokn CATE.441213.001 w obecneunts
TePMETHYHOCTh, 3aTAHYB XoMyT. IlpenBapurensHo depe3 mnpHCHOCOOIEHHE IPOIYCKAETCs
TEXHOJIOTHYECKMA Kabenb, MOAKMIOYaeMbli K mpeoOpasoBaremo, 0OeCHeYHBAIONINN  €ro
COCTMHEHHE C HCTOUYHHKOM IHTAHHS H PETHCTPHPYIOIHMH NpHOOpaMH.

ITpu mpoBeneHuH MoBepKH KaHalta TeMmimeparypsl npeobpasosareseil I/ HeoOxoauMo

CHSATB CETYaThlii (UIBLTP M HA €r0 MECTO YCTAHOBHUTH 3arNYINKY C YIUIOTHHTEILHBIM PE3HHOBBIM
konbioM CATE.441213.002.

7.2 OnpoGoBanue

Ilpn ompoGopanMH TpOBEPAIOT pabOTOCIOCOOHOCTH M, NEpel IMOBEPKOH KaHaia
JIaBJIeHHs], TEPMETHYHOCTH ITpeo0pa3oBaTeneii.

Ilepen ompoGoBanmem mnpeoOpaszoBareny MMOAKIIOYAIOT K CHCTEME I0aYd JaBJICHUS,
OoKy mWTaHMs, W YacTOTOMEpy, AN TpeoOpasosaresiell ucromHenus Y, WM K mpeoOpa3oBaTemo
untepdeticos u I1K, 1 npeoGpasosarerneii nenonHernus 11, B COOTBETCTBHM ¢ 3/EKTPHYECKOH CXeMOit
BKIKOYeHHs Tpudopos ([Ipunoxkerue 1).

7.2.1 Ilepen mpoBepkoii paboTOCIIOCOOHOCTH:

= Ans mpeoOpa3oBaTesis HCNONHEHHs Y — mojaercs HanpsKeHHE NHTaHHS Ha
noBepseMbli npeodpasosarens (5 = 0,5) B;

~ mist mpeoGpasopatens uenoaHenws L] — xabenem npeoGpasoBaress coeTHHAETCS C
npeobpasoBarenem HHTepdeiicos, moaxmodenHsM k IIK no matepdeiticy USB u 3amyckaercs
NporpaMMHOe oOecredeHne B COOTBETCTBHHE ¢ IIpHIaraeMeiM P2,

S ans npeobdpaszosarens I1JIC ucnonnenus 1[5 — npou3BoauTCs NpeaBapHTEILHOE
noaxmoyenue K [1K u HacTpolika HMKIOrpaMMBI CheMa ¢ MOCIeAYIOMEH YCTaHOBKOI 3/IEMEHTOB
ITHTaHHUs B COOTBETCTBHH ¢ PD.

7.2.2 PabotocnocoGHOCTh, Tepe/l MOBEpKON KaHala JaBIEHHs, NPOBEPAIOT, H3MEHAA
H3MEPACMOE JaBICHHE OT HHIKHETO MPEIENbHOrO 3HA4YeHHs 10 BepxHero. IIpw 3TOM JOJDKHO
HAaOMIONATECS W3MEHEHHE 3HAYCHMH BBIXOJHOTO CHIHATA WIM WHIMKAMH Ha SKpaHe,
0TOOpAKAKOWIET0 Pe3y IbTaT YCTPOHCTBA, B 3aBUCHMOCTH OT HCTIONHEHHS IPe0Opa3oBaTers.

Jns npeobpazosarens ITIC wucnonmenmss 1[5 ais mpoBepku paGoTocnocoGHOCTH
HeobXommMo obecnednTs, TIOCIE 3alycKa Ipeo0pa3oBaTels, ero aBTOHOMHYIO pafoTy B TeHEeHHE
HE MEHee 6 MHHYT C TIOCJIELYIOIHM YTEHHEM M aHATH30M CUHTAHHbIX JAHHBIX.

7.3 IIpoBepka COOTBETCTBHS NPOrPAMMHOI0O 0BeCTIeYeH s CPe/ICTBA H3MEPEHHIA.

Hnst Toro, 4robsl npoBepuTh BepcHio npoimmsku [10 npeoGpasoparens HemomHeHHs LI,
HEOOXOIMMO MOAKMOYHTH mpeobpasoBarens Kk 1K uepes mpeoGpasoBarels HHTep(elcoB U B
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3aBHCHMOCTH OT HCIIOJHEHHs mpeoOpa3oBarenis MO BBIXOJHOMY CHTHATY, 3allyCTHTh IPOrpaMmy
«KalibratorGUI» ana wmcmommemmst 11, 112, 113, 114 wmm nporpammer «QSMonitory - mis
ucronHenus 115, «q2view v.1.27» - ana ucnonnenus 1{6. Ilocrme 3Toro BHIMOTHHTE HEOOXOIHMBIE
HACTPOMKH M MIPOM3BECTH MOKCK YCTPOHCTBA B COOTBETCTBHH C NMpHIaraeMbiM PO nporpaMmel.

Jlia nporpammel «KalibratorGUI» cBenenus o0 uaeHTHOHKAIHOHHOM HAWMEHOBAHHH
BCTPOEHHOH 4acTH MPOrpaMMHOTr0 00ecIieYeH s MIPeCTaBIECHEl B OKHE:

3aknanka Pepakruposanue > O6mnacte Info (Pucysox 1).

KALIBRATORGU AR YCTPOMCTB CKIb DAMNA

éAa'rum: : ! l{ C e ~ () (> [_’,‘ J,

WaeHtudukatop OxDBAO Uint16Hex

CepuiiHbiii HOMep f17 | Ulnt16

Bepcua npowmexa

Xew-cyMma UCXOAHOro Kogaa  OxFDFREIFT7 Uint32Hex E

Pucynok 1 — OKHO IIporpamMmsl ¢ HIEHTHOHKATHORHBIMH JaHHBIMA IPOrPAMMHOTO 00ECTIEYeHHS C
HCIIOJIHEHHEM BBIXOHOro curHana I1, 112, 113, 114

s nporpammel  «QSMonitor» cBeneHHss 06 HASHTHQHKAMOHHOM HAaMMEHOBAHHH
BCTPOSHHOH YacCTH IIPOrPaMMHOr0 00€CIIEUeHHUS IIPECTABIEHE] B OKHE!

Mento Ipubop > moqvenio Hudopmauus o npudope > (PucyHox 2).

P @ Ouncrra namari

CunTaTe 42N C N2MATH

Wingopmaiuma ob nprbope

PrcyHok 2 — OKHO mporpamMMs! ¢ HACHTH()HKALMOHHBIME JAHHBIMH IPOrPAMMHOTO 00eCTIeYeH s
C MCIIOTHEHHEM BBIXOAHOTO CHTHaa [[5

Hns nporpammel «q2view v.1.27» cBelieHus 06 WICHTH)HKALMOHHOM HAMMEHOBAHUH
BCTPOEHHOH YacTH NPOrpaMMHOTO 0GecrieyeHHs MOXKHO CYHTATh B OKHE, OTKPHIBAIOMIEMCS IPH
Haxxatuu KHONKH INFO (Pucynok 3):



1 2 3 4 5 9 10 1 12
3HaueHue 20590 120756 20777 20868 209, 20831 21130 121062 21.032
f4actota 131998.302(32102.080 32315.541{32409.456 325) — 33510975 33792.541 34906.275 35395.613
fio 1320 1321 71323 1324 732} T35 38 (1349

y)

Pucynok 3 — OkHO nporpaMME! ¢ HAeHTHOHKATMOHHEIMHU IaHHBIMH IIPOrPAMMHOTrO 00ecTeueH s ¢
HCIIOJIHEHWEM BBIXO/IHOTO cHrHana 16

Pe3y.1'[bTaT NOATBEPKIACHHA COOTBETCTBHA MPOTPaMMHOI0 obecriedyeHHsl CYHTAETCA
TIOJIOKMTE/IBHBIM, €CJIH IMOJTYYCHHBIC H,IICHTPI(I)HK&IIHOHHI:IG OaHHBIE IIPOTrPaMMHOI0 obecneyeHHus

(uneHTHOUKAMOHHOE  HAWMEHOBAHHWE  TPOTPAMMHOr0  obecrieueHHs, HOMED  BEpCUH
(nneHTH()UKAIHOHHBIH HOMeEp) IpPOrpaMMHOTO obecneveHus) COOTBETCTBYIOT
HICHTH(QHKAIMOHHBIM JaHHBIM, YKa3aHHBIM B Tabimuue 3 u 4.
Ta6muna 3 — UnenTudukannonnsle nanasle Bcrpoernoro [10

WnenTudukanmonHsle JaHHBIE (IPU3HAKH) | 3HaueHHe

Bemxoauoit curnan 11, 112, 114 B koae HemoaHEHAS

Wnentnduxanmonnoe HaumeHnosanue [10

SENSOR-RS485-12C-SPI-16COEFFS.COF

Homep Bepcuu (upenTHuKkanuoHHbI HOMep) [10,

1.5.2.0

HE HHXKE
[Tudporoit uaentuduxkarop II0 (koHTpOIBHAs )
CyMMa HCIIOTHSAEMOro KOJa)

Bexonnoit cursan 113 B koie HCIOTHEHHS
WUnentudukanmonnoe Hanmenosanue 110 ARVI1F10.COF
Homep Bepcun (umentuduxanmonusii Homep) 10, 14.0.1
HE HHXeE
Iludposoii wupentudpukarop I[10 (koHTpomBHAS
CyMMa HCIIOJTHAEMOr0 KoJia) i

Beixoguoi curnan L[5 B xoze HcIoTHEeHHS
WnenTudukanuonHoe HaumeHosanue [10 zPas-20M.hex
Homep Bepcun (unentndukarmonusni nomep) I10, 1.0.0.13
HE HHXKe
[ludpomoii  upentuduxarop II0 (koHTpoIBEHAS
CyMMa HCIOTHAEMOT0 KOJ1a)

Beixonroit curnan 116 B koze HCnoIHeHHS
WUnentudukannonnoe nammernosanue [10 Q2-View
Homep Bepcun (upentndukaumonusii Homep) I10, 127

HC HHXKC

Iludposoit wupentudpukarop [10
CYMMa HCIIOIHAEMOI0 Ko/1a)

(KOHTpOJIbHAS

Tabmina 4 — VnenTudukanuonssle fanuble BEemHero 110

W aesTHduKaHOHHbIE JaHHBIE (IPH3HAKH) [ 3HaueHue
Bexoguo# curnan 111, 112, 113, 114 B xoze HCmoIHEHHS
W nentudukanuonnoe HaumeHosanue 110 KalibratorGUI
Howmep Bepenn (npentudukannonssiit Homep) 10, He HIKe 1.8
Ludposoit unentudukarop 10 (kOHTPOIbHAsS CyMMa HCTIOTHAEMOrO KOJIa) HE HCIIOJIb3YyeTC s
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WeaTudukanuonHble JaHHbIE (MPH3HAKH) | 3Ha4eHue

Beixoanoii curaan 115 B koje ucnosiHeHUA

W nentudukannonsoe HanmernoBanue 110 QSMonitor

Howmep Bepcun (naentndukaunonusni Homep) 10, He Huxke 1.0.0.8

Lludposoii naenTuduxarop I10 (KoHTpOIBHAS CyMMa HCTIOIHAEMOTO KO/1a) HE HCIIOJIb3YeTCA
Brixoamoit curnan L6 B koje HCnoHeHUs

Unentndukanmonnoe Hanmenosanue [10 g2view v.1.27

Howmep Bepcun (unentudukanuonnsii Homep) [10, He Huke 1.27

[{udposoii uaenTudukarop I10 (koHTpOIBHAS CyMMa HCHOIHAEMOTO KO/a) HE HCIOJIB3YETCH

(Beooumcs eénepevie, Ham.Nel)

8 Onpenenenne METPOJIOrHYECKHX XAPAKTEPHCTHK CPEICTBA H3MEPEHHii

8.1 Onpeie/ieHHe OTHOCHTEILHON MPHBEAEHHOM MOTPEITHOCTH H3MEPEHHH JIaBICHHUS

8.1.1 IlpoBepky repMeTHYHOCTH mpeoOpa3oBaTeisi pPEKOMEHIYETCS COBMEIATh ¢
Omepanuei onpeie/IeHus OCHOBHOM IOTPEITHOCTH.

MeToauka npoBepkH repMeTHYHOCTH Mpeobpa3oBaTes aHAIOTHYHA METOMKE TIPOBEPKH
FepMETHYHOCTH CHCTEMBI (11. 7.1) co cneayromuMH 0COOEHHOCTAMH:

a) M3MCHEHHE [aBJICHHA ONpEIEIAIOT N0 M3MEHEHHIO BBIXOAHBIX IIOKA3aHHUMH
npeoOpa3oBarens, BKIIOYEHHOTO B CHCTEMY;

0) B cioyyae OOHApY)KCHHS HETEPMETHYHOCTH CHCTEMBI C  IIPOBEPSEMBIM
npeoOpasosaresieM, cleIyeT yOeauTbCsS B TepMETHYHOCTH Kak CHCTEMBI, TaK U Ipeobpa3oBaTeis.

8.1.2 Tlepen mpoBenenueM H3MEpeHHHl JUIs ONpe/e/eHHs OCHOBHOH MOTPEIIHOCTH
NPOU3BOJAT IPOBEPKY M, IPH HEOOXOAUMOCTH, PeryJIupoBKy Hys (m. 11).

Perynuposky myns ans npeobpasoareneit [1JIC cieayer npoBoauTh Ha abCOMOTHOM
nasneHuH paBHOM 50 % nuana3oHa H3MepeHHs. Pery1upoBKy HyJIs JUIS BCeX OCTAIbHBIX Mojeeii
npeoOpasoBaresieii cleyeT NPOBOAUTE Ha aTMOC(HEPHOM JaBICHUH.

8.1.3 OmpeneneHue OCHOBHOH IOTPEIIHOCTH W BAapHALMHM TOKAa3aHHH ClexyeT
MPOH3BOJMTL B 5 TOYKaX JMana3oHa H3MepeHHil npeobpasosareneii — 0 %, 25 %, 50 %, 75 % u
100 % nuanazoHa u3amMepeHwuii.

B ciyyae HeBO3MOXHOCTH TOYHO 3a/aTh yKa3aHHBIE 3HAYCHHA NABJICHHS, HHTEPBABI
MEKy 3HAYEeHUSIMH He JOJDKHBI peBbimaTh 30 % auanasona H3MepeHuii.

B npouecce usmepeHnnii cieayeT nocie0BaTeIbHO NEPEXOIUTh OT MEHBIIEr0 3HAYCHHS
JaBlieHHus K GOonblueMy 10 JOCTHXKEHHS MAKCHMalIbHOIrO 3Ha4eHHs, COOTBeTcTByfomero BITU
npoBepseMbIX NpeoOpaszoBateneil (IpAMOH X0x), 3aTeM B CTOPOHY CHHIKGHHS [aBJICHHS OT
BCPXHETO 3HAYCHHA 10 MHHHMATBHOTO 3HAYE€HMs JaBjIeHHs (0OpaTHBIH XOJ), IPH 4YeM mepej
oOpatHbIM Xxo0z0M TpelyeTcs BbLIEpXKaTh NpeoGpa3oBaTeli B TedeHHe | MHHYTH 1O
AOCTUTHYTHIM AaBienHeM — BIIU npeoGpasosaresneii.

8.1.4 TlpeoGpasosarenu ¢ MoauduKamnmeil BexoaHoro curaana L[S TpeGyior napamuiensHo
¢ (uKcalmell STalOHHOrO 3HAYeHHS NABICHHUS ONPENETCHHS MOMEHTA BPEMEHH, KOTJA 3TO
3HauCHHe 3a(uKCHPoBaHO. [IpUMEpHSIH BHI IPOTOKOJIA H3MEPEHHS [PH TIOBEPKE TIpeobpaszoBaTells
¢ MoaHduKauel BerxoaHoro currana 115 npusenen B npuioxennu b.

8.1.5 YcranaBnmuBaioT crieyrolie KpUTEPHH J0CTOBEPHOCTH NOBEPKH:

Psaw — Haubonbmias BepoSTHOCTH OMMOGOYHO NPH3HAHHOTO TOAHBIM JOGOr0 B
JCHCTBUTENEHOCTH Ie()eKTHOTO IK3eMILISpa peodpa3oBaTes;

(Bw)sa — OTHOmEHHE HAHGOIBIIETO BO3MOKHOTO MOJYIA OCHOBHOM MOTPEITHOCTH
npeoOpa3oBaTels, KOTOPEIH MOKET GBITH NPH3HAH FOJHBIM, K MPEIeNy AOMycKaeMoil OCHOBHOI
NOTPELIHOCTH.

HomyckaeMble 3Ha4€HHs KPHTEPHEB I0CTOBEPHOCTH MOBEPKH IPHHHMAIOT PABHBIMH:

Psay = 0,20; (3u)sa max= 1,25.

8.1.6 YcTanaBnMBalOTCS ClIEAYIOLINE TADAMETPHI TIOBEPKH!

m — 9HCJIO MOBEPSEMBIX TOYEK B MANa30He H3MEPEHHH, m = 3;

N — YHCJI0 HaOMOACHUH P SKCIIEPHMEHTAILHOM OTIpeie/IeHHH 3HAYeHHS TIOTPEIIHOCTH
B KaXJIOH U3 MOBEPAEMBIX TOYEK IIPH PSIMOM H 06paTHOM Xoae, n = 1;
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Yk — aOCOMIOTHOE 3HAUEHHE OTHOIICHHUA KOHTPOJIBLHOIO A0MYCKa K MpeAeny A0mycKaeMo
OCHOBHO# IIOTPEIIHOCTH; -

Op — OTHOIIEHHE Ipeje]a JONMYCKAacMOro 3HAYEHHS IIOTPELIHOCTH 3TaJOHOB,
NPHMEHSAEMBIX NPH IOBEPKE, K NpeAeny JIOMyCKaeMOro 3Ha4Y€HHs OCHOBHOH IIOTPEIIHOCTH
MIOBEPSEMOro npeodpazoBaTes.

3HaueHus Yy M Op NPHHHUMAIOT PaBHBIMH B COOTBETCTBHMH C NPHHATHIMHM KPHTEPHAMH
JOCTOBEPHOCTH NMOBEPKH 10 Tabmune 4.

8.1.7 Bribop 3TaloOHOB [/ OMNpPEJEIEHHUS OCHOBHOH TOIPEIIHOCTH IOBEPSEMBIX
npeoOpasoBaTenell OCYLIECTBNIAIOT, HCXOAS W3 TEXHHYECKHMX BO3MOJKHOCTEH H TEXHHKO-
SKOHOMMYECKHUX MpEeANOChUIOK € YYEeTOM KPHTEPHEeB JOCTOBEPHOCTH IOBEPKH HACTOSAIIETO
MIOAITYHKTA ¥ Tabuuuel 5.

Tabmuua 5 — IlapamMeTps! H KpUTEPHH TOCTOBEPHOCTH MOBEPKH

o 0,20 0,25 0,33 0,40 0,50
Y 0,94 0,93 0,91 0,82 0,70
Puan 0,20 0,20 0,20 0,10 0,05
(Bu)sa 1,14 1,18 1,24 1,22 1,20

8.1.8 Ilpm BoIOOpe OSTAIOHOB JUIA OMNpEAEIE€HHA IIOTPELIHOCTH  IOBEPSEMOro
npeoOpa3oBarens A0KHO OBITE COOMIOAEHO CleayIomIee YCIOBHE:
- 115 ipeoOpazoBaTenel ¢ HH(POBLIM BBIXOIHBIM curHaaom (1):

AP
——x100=a, x ¥, (D)
max
- U1 MpeoOpa3oBareliell ¢ YaCTOTHBIM BBIXOIHBIM CHTHAIOM (2):
MxlOOSany, )

max

rae AP — npezien 10nycKkaeMoi abCoIOTHOM MOTPENTHOCTH 3TAIOHOB aOCOMIOTHOTO JaBIeHHS IPH
3HaYeHUH JaBnenus, pasHoM BIIM usmepenuit nosepsiemsix npeoOpasosareneii, kI1a, MI1a;

Prax — BIIU npenen u3Mepenuit moBepsieMbIx npeobpasosareneif kI1a, MIIa;

7 — Npeen A0myCcKaeMOi OCHOBHOM MOrpeIIHOCTH H3MepeHuit npeobpasosareis, % BITH;

A -, - 80COTIOTHAS OrPENIHOCTD, BHOCHMAs 3TAN0OHOM, KOHTPOJIHPYIOIIMM BEIXOTHOM CHIHAI
("acToToMep), onpeesnsemas o dopmyne (3):

AFP=%X(Pmu—PmEn)B (3)

max 0
rae AF — mpezen [0mMycKaeMoi aOCOMIOTHOH MOrPENIHOCTH ITANOHA [IPH BEPXHEM IMPENEIbHOM
BBIXOJHOM 3HAYCHHH CHUTHasa HpﬂOGpﬂBOBﬂTCHﬂ, B TC€X K€ CIHHHIIAX, YTO U Fma.x H Fo,

F A F — COOTBETCTBEHHO BepxHee U HIKHEE Tpe/le/IbHOe 3HAYEHHE BBIXOAHOTO CHrHaa, ['I;

Prin— HIKHHH TIpesies H3MepeHuil oBepsieMbIX npeobpaszosatereit kI1a, MITa.

Prax — HHOKHHI TIpeJieNT H3MEepEeHHit moBepseMbIx npeobpasosareneit kI1a, MITa

Ilpy WCnonp30BaHMM B KayecTBe STANOHOB JUIs 3aJaHHA abCOMIOTHOTO JIaBJICHHS
TPY30IOPUIHEBOrO MaHOMETpa H30BLITOYHOrO JaBleHHsS W OapoMerpa, 3HAYeHHE BEIMUHHEI AP
onpeznensercs no Gopmyne (4):
AP = AP, + AP;,p, 4

rae AP,;, — npenen Aomyckaemoit aGCoMIOTHOM MOTPEIIHOCTH IPy30HOPIIHEBOrO MAHOMETPA;

AP,,, —TIpeJien nonyckaeMoii abcoOTHOH norpemHocTH 6apomeTpa.

8.1.9 Ilpu nosepke mpeoGpasopareneii aGcomorHoro napnenns ¢ BITM o 0.4 Mila
PEKOMEH/1yeTCs HCIIOJIb30BaTh IPY30NOpITHEBOH ManoMeTp MITA-15.

8.1.10 Ilpn nosepke nmpeoGpasoBatesneii abcomoTHoro nasnerns ¢ BIIM Gonee 0.4 Mlla,
PCKOMEHAYCTCA HCIIOIb30BaTh I'PY30MOPINHEBBIE MAHOMETPHI H30BITOYHOro nasjienus MII-6,
MII-60, MII-600, MII-1600 u Gapomerp, mpu 5ToM cymMMa aGCOMIOTHOM MOrPELIHOCTH
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'PY30MOPIIHEBOr0 MaHOMETpa, a0COIFOTHOM MOrPEITHOCTH H3MEPEHHH aTMOC(EPHOrO JaBICHHS H
abCOMIOTHOH TOrPEelIHOCTH, BHOCHMOI 06pasIoBbIM NpHOOPOM, KOHTPOIHMPYIOIIHM BBIXOIHOM
CHTHAJ npeoOpa3soBare;is, He 0/KHA NPEBBIIIATE BEIHYMHY ONpPEIeIseMyI0 [Uls peobpazoBaTess
ucnonseHus Y u3 cootnomenus (5), a st uenomsenus 1] u3 cootomenws (6):

APy, + APy, + App < ap X ¥ X i;"g (5)
Agp-f'dpﬁapSanyxan(%_xs (6)

riie Pyax — BIIU nosepsemeix npeoGpasosareneii kIla, MITa;
y — Opeaen nonycKaeMoii OCHOBHOI MOTPEIIHOCTH H3MepeHHuit npeobpasosatens, % ot BITU;
Op — OTHOIICHHE MpeJeia AOMYCKaeMOro 3HaYeHHs MOTPEIIHOCTH JTAJIOHOB, NMPHMEHAEMBIX
ip# NOBEPKE, K Mpeaeny JIONyCKaeMOro 3HAYCHHS OCHOBHOH IIOTPEUIHOCTH MOBEPSEMOTO
npeoOpa3oBare’is, 3HaUYEHHE, B3ATOE U3 TaGIHIIBI 4.

B pacuerax nmo dopmynam (5) u (6) cremyer Hcmoas30BaTH CIEAYIOUHE 3HAYCHHS
BEJIHYHH:

npw ¥, pasao# 0,04 u 0,06

ap = 0,4, xaKk 310 creayeT U3 TabaHIb! 2 - npH (Oy)sa = 1,22;

npH y, paBuoii 0,1 u 0,15

ap = 0,33, xak 310 cneayer u3 Tabnuus 2 - npH (8y)sa = 1,24;
npu y= 0,25
ap = 0,25, kak 370 cenyer u3 TabauIIE! 2 - pH (Sy)sa = 1,18.

Ilpu ucnonb3oBanui npeiokeHHBIX B Tabmuue | STATOHOB I BOCIIPOH3BEIEHUSA
abCOMIOTHOrO NaBJCHHS ClIEAyeT psi BAPHAHTOB OTHOCHTENBHO HCIIONb30OBAHMS yKa3aHHBIX
3TAJIIOHOB JUIS METPOJIOTHYECKOM MIOBEPKH:

a) npeoGpasoBaTelH C MpefesNoM JOMyCKAaeMoll OCHOBHOI TIOTPEMIHOCTH H3MEpeHHH
10,04 % BITH MOKHO 110BEPATE CIIEIYIONIMMH 3TATOHAMH:

- 10 0,4 MIla — MITA-15;

= cspime 20,0 MITa coueranne rpysonopmseBoro MaHoMeTpa kinacca ToyHocTH 0,01
u Oapometpa M-67.

0) mpeoGpaszoBarenn ¢ npenenom AI0IyCKaeMOH OCHOBHOM MOIPENIHOCTH H3MEpeHHH
+0,06 % BITH MOKHO MOBEPATH CIIEIYIOLIMMHE STATOHAMH:

- 70 0,4 MITa — MIIA-15;

- 10 0,6 MITa (BKIIOYHTENIBHO) — COYeTaHHE rPY30NOPIIHEBOr0 MaHOMETpa Kiacca
ToyHocTH 0,02 u MITA-15;

= 70 2,5 MIla (BKIIOYHTENBHO) — COYETAHHE rpy30IIOPUIHEBOrO MaHOMETpa Kiacca
TounoctH 0,02 u 6apomerpa kBapuesoro MJI-20;

- or 2,5 MIla no 6,0 MIla coueranue rPY30IIOPIIHEBOr0 MaHOMETpa Kiacca
TogHoctH 0,02 u 6apomerpa M-67;

= csbime 6,0 MIla coyeranue rpy3onopmmaesoro MaHoMeTpa kiacca Tounoct 0,01 u
Oapometpa M-67.

B) npeobpa3soBatenu ¢ Impeaenom JIOIYCKAEeMOH OCHOBHOH MOrPEeIIHOCTH H3MEpeHHii
£0,1 % BITH mMo3kHO Takxke noBepsTh CICAYIOIHMH 3TalIOHAMH M3 YUCTIa TIpe/UIaraeMbIX;

= 1o 0,4 MIla (BKIrounTENBHO) — MITA-15;

— 1o 0,6 MIla (BKIIOYHTENBHO) — ¢ HCIOIB30BAHMEM COYETAHHS IPY30NOPIIHEBOTO
MaHoMeTpa kiacca Tounocty 0,02 u Gapomerpa kBapuesoro MJI-20;

- or 0,6 MITa mo 6,0 MIla ¢ HcHONB30BaHHEM COYETAHHS Ipy30IOpPIIHEBOTO
MaHoMeTpa Knacca To9HocTH 0,02 u 6apomerpa M-67;

- cseie 6,0 MIla coueranne rpy3onopmmeBoro MaHoMmeTpa Knacca Tounocts 0,01 u
Hapomerpa M-67;

-~ ceoime 40,0 MIla ¢ wucnoas3oBanueM rPy30IIOPIIHEBOrO MaHOMETpa KJjacca
TogHoctH 0,01,

T) npeolpasoBaTeld ¢ mpeaeIoM AONYCKAaeMOH OCHOBHOH MOTPEIIHOCTBI0 H3MEpPEHHi
0,15 % BIIA moxHO Takxke NOBEPATL CICAYIOIIMMH H3 YHC/A MpeUIaraéMbIX 3TaJOHHBIMH
CpelCTBaMH:
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- 10 0,4 MITa (BxmrountensHo) — GapomeTpoM KBapueBsiM M]I-20;

— ot 04 MIla no 6,0 MIla ¢ ucmonp3oBaHHEM COYETAHHSA TI'PY30NOPLIHEBOIO
Manomerpa kinacca 0,02 u 6apomerpa M-67;

= or 6,0 MIla mo 25,0 Mlla ¢ ucnonp30BaHHEM TIpy30NOPIIHEBOrO MaHOMETpA
k1acca TourocTHd 0,01 u 6apomerpa M-67;

~ cepime 40,0 Mlla ¢ umcnmonp3oBaHHEM Tpy30NOPIIHEBOr0O MaHOMETpa Kijacca
TouHocTH 0,01.

Ilpn wHCHONBE30BAHWM BHINETIEPEYHCICHHBIX BapHAHTOB INPUMEHEHHWS STAlOHOB B
Tabnuue 6 mTpuUBENeHHl pe3ybTaThl pacuyeToB NpaBoif uwacTH cooTHomeHu# (5) um (6) mpu
paznuuHblX 3HaueHusx BITU noBepsembix npeobpazoBarenei

Tabmuna 6 — PesynsTatel pacdeToB no gopmyne 5
Cymma abco/1I0THOH NOrpelIHOCTH IPY30NOPIIHEBOr0 MAHOMETPA, A0C0II0THOH
Bepxunii NOrpeliHOCTH H3MepeHus aTMocepHOro JaBjieHns M, IS NpeodpasoBaTeeii ¢
npeje YaCTOTHBIM BBIXOJHBIM CHTHAJIOM, 20CO/II0THOH NOrPeNIHOCTH, BHOCHMOIi 3TAJI0HOM
H3MepeHHS (uactoromepom Y3-34), KOHTPOIHPYIOIIAM BBIXOAHOI CHIrHAJ npeofpa3oBaTeis

v =0,04% y=0,06% v=0,1% y=0,15% y=025%
Mila ol MM il MM wlla MM «Illa MM il MM
pm.cm. pm.cm. prn. cm. pm.cm. pm cm.
0,4 0,064 | 0480 [0096 | 0720 [0.132 | 0990 0,198 | 1,485 [0250 | 1.875
045 10,072 | 0540 [0,108] 0810 0,149 | 1,114 [0223] 1,671 [0281 ] 2,110

0,6 0,096 | 0,720 |0,144 | 1,080 |0,198 | 1,485 |0,297 | 2,228 |0,375 | 2,813
1,0 0,160 | 1,200 0,240 | 1,800 |0330 | 2475 [0495 | 3,713 [0,625 | 4,688
L1 0,176 | 1,320 0,264 | 1,980 0363 | 2,723 [0,545 | 4,084 0,688 | 5,157
1,6 0,256 | 1,920 /0,384 | 2,880 |0,528 | 3,960 [0,792 | 5940 [1,000 | 7,501
2,5 0,400 | 3,000 |0,600 | 4,500 |0,825 | 6,188 |1,238 | 9,282 | 1,563 | 11,720
4,0 0,640 | 4,800 |0960 | 7,201 |1,320 | 9,901 [1,980 | 14,851 |2,500 | 18,752
6,0 0,960 | 7,201 |1,440 | 10,801 | 1,980 | 14,851 |2970 | 22,277 | 3,750 | 28,127
8.0 1,280 | 9,601 |1,920 | 14401 |2,640 | 19,802 |3,960 | 29,702 | 5,000 | 37,503
10,0 1,600 | 12,001 | 2,400 | 18,001 [3,300 | 24,752 |4,950 | 37,128 | 6,250 | 46,879
16,0 2,560 | 19,202 | 3,840 | 28,802 | 5,280 | 39,603 | 7,920 | 59,405 [10,000| 75,006
20,0 3,200 | 24,002 | 4,800 | 36,003 | 6,600 | 49,504 |9,900 | 74,256 [12,500| 93,758
25,0 4,000 | 30,002 | 6,000 | 45,004 |8,250 | 61,880 [12,375| 92,820 [15,625| 117,197
40,0 6,400 | 48,004 | 9,600 | 72,006 |13,200| 99,008 [19,800| 148,512 (25,000 | 187,515
60,0 9,600 | 72,006 |14,400) 108,009 |19,800 | 148,512 [29,700 | 222,768 (37,500 | 281,273
80,0 12,800 | 96,008 [19,200 | 144,012 |26,400 | 198,016 [39.600 | 297,024 {50,000 | 375,031
100,0 16,000 | 120,010 [24,000| 180,015 (33,000 | 247,520 |49,500 | 371,280 [62,500 | 468,788
110,0 17,600 | 132,011 [26,400 | 198,016 |36,300| 272,272 |54,450 | 408,409 68,750 | 515,667
140,0  |22,400| 168,014 [33,600 | 252,021 |46,200 | 346,528 69,300 519,793 |87,500| 656,304

8.2 Onpenenenne BapHaIlMA
8.2.1 Bapuauus npeoGpaszosarens y; B % BITH 1o mojy4eHHBIM JaHHBIM OIpPEIEISeTCs
o popmyne (7):

P -P
},r - &'thP 8bixX XIOO% . (7)

max
r1€ Py, Ployx — NEHCTBUTENBHOE 3HAYEHHE BBIXOAHOM BEJIHUMHEI JaBJIEHUS IIPH MIPAMOM
U 00paTHOM XO0JI€;
Pax — BIIW mosepsiemoro npeobpasosarens, kl1a, MI]a.
Bapuanus onpeznenseTcs NpH KakAOM MOBEPAEMOM 3HAYEHHH BXOJHOM BETHYHHEL
KpOoMe 3HaYeHHMH, COOTBETCTBYIOIMX HIKHEMY H BEPXHEMY Ipe/iesiaM U3MEPEHUit.

8.3 Onpenenenne abCOMIOTHO# MOTPEITHOCTH U3MEPEHMI TEMIIEPATYPBI
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8.3.1 M3amepenus NpoBOJAT B TPEX KOHTPOJIBHBIX TOUKaX, Jiexalux B npeaenax 40-50 %,
0-10 %, 90-100 % pabouero auanasoHa W3MEpEHHI, CTPOTO B YKA3aHHOI MOC/IEN0BATEIBHOCTH.
Otanonnblii Tepmomerp H mpeoGpasosarenu I[1JIC wim IIJII norpyxaior B pabouyio cpeay
KHIKOCTHOTO TEPMOCTATa M YCTAHAB/IMBAIOT TpeOyeMoe 3HaYeHHe TeMIIEpaTyphl.

Ilocne BeIXOa TeMmmepaTypsl B TEpMOCTaTe Ha 3aJaHHOE 3HAYEHHE M JOCTHIKEHHS
pe’kMMa CTa0HIM3aIMK TI0CIe BbLIEPXKKH He MeHee 30 MUHYT juis npeobpasosareneii [1JIC u He
meHee 60 MuHYT 1 npeoGpasoparesieit [T/I, CYUMTHIBAIOT MOKA3aHHS 3TATOHHOTO TEPMOMETPA H
npeobpasosarenedi IIJIC (mwm II[I) ¢ MOHHTOpa KOMOBIOTEpa HJIM € 4YacTOTOMEpa, B
3aBHCHMOCTH OT HCIIOJTHEHHs Npeobpa3zoBares.

M3mepenns B KakI0H TeMIepaTypHOH TOYKE NOBTOPSAIOT HE MEHEE 5-TH pa3 B TeUeHHE
10-TH MHHYT.

Jlns npeoGpazoBaresiel ¢ YaCTOTHBIM BBIXOJHBIM CHIHAIOM (Momudurauus U) 3HaueHue
TEMIEPATYPhl BBIYMCIACTCS KaK pPe3y/NbTaT IIOJCTAHOBKH 3HAYEHMS YaCTOTBI, MOMYYEHHOH ¢
TIOMOIIBKO 4acTOTOMepa, B QyHKIUMIO npeoGpa3oBaHHs KaHAAa TEMIEPATyphl, MPHBEICHHYIO B
TIacropre Ha npeodpa3oBarellb.

3Hayenue abCOMOTHOH MOTPENIHOCTH ONMPElENsIOT, KAK Pa3HOCTh MEXKIY CpeIHHMH

3HAQYCHUAMH TEMIIepaTypsl moBepsemMoro M stajoHHoro CU B Kakaoll KOHTPOJBHOH TOYKe
TeMIIepaTypebl.

(H3smenennas pedaxyus, Ham.Nel)

9 MoaTBep:kieHHe COOTBETCTBHSI CPEACTBA H3MEPEHHIT METPOJIOTHYECKHM TPeGOBAHMSAM

9.1 OcHoBHas morpenHocTs, Yq B % BIIW, npeobpazoatens uenomenns U BerauciseTcs
1o popmynam (8) u (9), nenommenus 1] — no gopmynam (10) u (11).

yd=(ﬂ;‘ﬂ%+AWunm%, @)
. [P -P,
Yy = "P "+AF‘° x100%, )
Fw—8
yd=P—Px100%, (10)
' P —4ip
74 =—=5——x100%, (11)

max
TI€ Y4, ¥'¢ — OCHOBHAs [OTPEITHOCTB IPH IIPSIMOM M 0GPaTHOM XOJI€ COOTBETCTBEHHO,

Paux, Ploox — NEHCTBHTENBHOE 3HAYEHHE BBIXOJHON BEJMUMHBI JaBJICHHS IIpH TPAMOM H
oOpaTHOM Xo1€;

P, — HOMHHANTbHOE 3HAYEHHE H3MEPAEMOTO JAB/ICHHS;
Ppax — BIIW npenen n3ameperuii nosepsieMbIx npeobpazoBareneil.

IpeobpasoBate;b NPU3HAIOT FOIHEIM IIPH MOBEPKE, €CITH BO BCEX MOBEPSEMBIX TOYKAX:
IJ’ d| s |7 My l

ral<lre x7].

IIpeo6paszoBaTenb IPU3HAKOT HETOIHBIM, EC/IH XOTS OBl B OHOM TOUKe:
al>lrix7|
f7d|>|7k X}/l.

9.2 3HayeHue BapHAaUMHM HE JOKHO MpPEBHIATH npenena JOMycKaeMoi OCHOBHOM

TIPUBEICHHOH IOTPEIIHOCTH H3MEPEHHH BO BCEX HCCIIENYEeMbIX TOYKAX, KpOME rpaHHYHBIX TOYEK
JHana3oHa H3MEpPEHHUH.
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9.3 IlpeoGpasoBatens NMpH3HAIOT TOAHBIM NPH [OBEPKE, €CIH BO BCEX IOBEPSEMBIX
TOYKax abCOMOTHAA NOTPEIIHOCTH MTOKa3aHuil MpeoOpa3oBaresis He NPEeBLIIIALT:
- ma [IIC, TIAT B nuanasone usmepenuii ot +21 g0 +25 °C Brmoy.:
AT, | < A (12)

- s I[T1C B nnanazone u3mepenni ot -20 10 +21 °C He BKIIOY. !

|AT,, | < A+0,0008x|T;, —2] (13)

- s [TJ1C B nuanazone u3mepenuii ¢s. +25 °C:
AT, | < A+0,0008x (T}, —21) (14)

- nas [TJ1I° B nuanasone H3MepeHu# oT -5 1o +21 °C He BKIIIOY.:
AT, | < A+0,001x|T, —21 (15)

- s [1I" B tuanasone u3mepenwii cB. +25 °C:
AT, | < A+0,001x (T, —21), (16)

rae |AT¢|— abCOMOTHAs MOTPENIHOCTh PE3y/IbTaTa M3MEPEHHs TEMIEpPaTyphl B i-TOM

TEMIEPaTypPHOI TOYKE B3ATasi 10 MOAYJIIO;
k — nopsKoBEIi HOMEp U3MEpEeHHs B i-TOi TemnepaTtypHoii Touke k = 1,2,3;
A — mpepenHo momycTHMas aGCOMIOTHAS MOTPEIHOCTs  KaHAa H3MEPEHHH
TEMIIEpATYPBhI, B3sTas 3a 3HaKOM «+», °C;
Ty — 3Ha4eHHe H3MepAeMOii TeMIIEpaTypsl B i-Toii TEeMIIEPaTyPHOH TOUKE.
(Beooumcs enepswvie, Ham.Nel)

10 Opopmaenne pesy.abTaToB noBepkn

10.1 Csenenus o pesyiabratax NMOBEPKH NATYMKOB B COOTBETCTBHH C JIEACTBYIOIIHM
3aKOHOJATE/IbCTBOM B o0nacTu obecriedyeHHs eIMHCTBA H3MepeHmii P® nepeiarTes B
e iepatbHEIH HHPOPMALHOHHEIH HOHA [0 06ECIeYeHHIO eMHCTBA H3MEPEHHIA.

10.2 [Jlatumky, npomeaume mNOBEpKY C IOMOKHTETBHBIM pe3yIbTaTOM, IPH3HAKTCH
FOZHBIMH H NIONyCKAlOTCA K npuMeHeHHIo. [lo 3asdBnennio Brajelnbia cpeacTBa H3MEPEHHH HIHA
Jala, NpEACTaBHBIIEIO €ro Ha NOBEPKY, HA CPEICTBO H3MEPEHHH BBIJACTCSH CBHIETEILCTBO O
TIOBEPKE.

10.3 Tlpu oTpuuarensHEIX pe3ymbTaTax IIOBEPKH HA CPEACTBO M3MEPEHHH M0 3asBJICHUIO
BJajCbUa Cpe/ACTBA M3MEPEHHH WM JIMIA, IPEJCTABHBIIETO €ro Ha MOBEPKY, O(OpMIISETCS
H3BELICHHE O HEMPHIOHOCTH K IPUMEHEHHIO.

(H3menennasn pedaxyus, Ham.Nel)

11 PerympoBka nyas

11.1 PerynupoBka Hy/sa KaHana jaBieHus

11.1.1 JIns npeoGpasosareneii PEryJIMPOBKY HYJIs MPOBOJAT /IO NPOBEACHHS MOBEPKH H
10CIIe NNPOBE/ICHHA NNOBEPKH IPH HEOOXOAMMOCTH.

11.1.2 YcnoBus npoBeeHus peryMpoBKu HYJISl I0JKHBI COOTBETCTBOBATH I1.11. 7.1.

11.1.3 IlpucoemuuTs K npeobpa3oBaTeo THHHIO (tpyOky) mans nonauu nasnenus. s
npeobpazosarenedi [IJIC 1HHHS JOMKHA ObITH FEPMETHYHO COEHHEHA ¢ CHCTEMOM,
NpeHA3HAYEHHOH JuI1  moBepkH npeobpasoBarens. Jlns BceX OCTANBHBIX  MOJeeil
npeoOpa3soBareieii THHHS 10KHA GBITH COSJUHEHA C arMocdepoii.

11.1.4  Tlpeobpasoatenr pomkeH OBITH YCTAHOBIEH B paboyee IOJOKEHHE C
COOMO/ICHHEM yKa3aHHIi HACTOSTIETO JOKYMEHTA.

11.1.5 Tloakmounts npeoGpa3oBaTens coOraacHo ICKTPHYECKOH CXEeMe BKIIIOYEHHS

npubopoB (mpuioxkeHue 1), BKIIOYHTH MHTAHMe, BBLIEpXKaTh Mpeodpa3oBaTe/lb BO BKIIOYEHHOM
COCTOSHHH He MeHee | yaca.
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11.1.6 M3mepuTh 3Ha4eHHA BBIXOJHBIX CHIHANOB TpeoGpasoBarens ucnonHenus Y. s
npeobpasosatens ncnomuenns L1, 112, 113, 114 cunrarts 3nauenne, orobpakaemoe Ha skpane [IK
nporpammoii  «KalibratorGUI». [lns npeoGpasosarens ucmonnenuss 1[6 cuutath 3HaueHwe,
otoGpaxaemoe Ha skpane ITK nporpammoii «q2view v.1.27». J1s npeoGpasoBaTe/s HCIOTHEHHS
15, nocne urenms nammex mnporpammoit «QSMonitor», 3HaYeHHe H3MEpAEMOil BETHUHHbI
ONpEJEIHTh, KAK PE3YIbTaT yCpeAHEeHHs He MeHee 10 CUMTaHHBIX 3HAYEHUIA.

11.1.7 JIns npeoGpasoBareneii [1/IC 3agath BXoxHOE JaBieHKe BeIHuMHOM paBHOH 50 %
AMana3oHa HM3MEPEHMH M 10 NpPOBEJICHHS HM3MEPEHHs BBIAEPXKATh B TE€YEHHE | MHHYTBHI MOJ
JAOCTHTHYTBIM JaBineHueM. Jlns mnpeoOpasoBaTenell OCTAILHBIX MOJENEH H3MEPHTh 3HAUCHHE
atMOC(EpPHOro [aBleHHs STAIOHHBIM OapoMeTpoM, NpH 3TOM HEOOXOAMMO OOecIedHTh
pacnoioxeHHEe Ha OJHOH BHICOTE OT YPOBHS Mozna (3eMJIM) JTAJOHHOrO OapoMerpa M
npeoOpa3oBares.

11.1.8 Jlns mnpeoGpasoBarens wucnonHeHus Y NPOM3BECTH BBHIYHC/ICHHE 3HAYEHHUS
atMOC(EepHOro JaBjeHHs, H3MEPEHHOro mpeobpasoBareneM, MPH 3TOM HEOOXOJMMO MOICTABHTH
H3MEPEHHBIE 3HAYCHHUS BBIXOJHBIX CUTHAJIOB (11. 7.7) B COOTBETCTBYIONIYIO YHKIIHIO HOMHHAIBHOI
CTaTHYECKOH XapaKTepHCTHKH npeobpa3oBarers.

11.1.9 BemcanTs pasHOCTE MeXAY MOKasaHHSMH npeoOpasoBaTels M ITAIOHA
a0CcoMOTHOrO AaBieHus 1o hopmyie (17):

AR, =P =Py, (17)

rae P, — 3Ha4YeHHE JaBJICHHS, H3MEPEHHOTO ITAIOHOM;
P — 3HaueHHe NaBleHUs, H3MEPEHHOTO TpeobpasoBarteneMm.

11.1.10 Tlponssectn HacTpoiiky mpeoOGpasoBarens, Al 4Yero MOJIYYEHHYIO Pa3HOCTH
nokasanuii AP, HeoOXoaMMO BbMECTh M3 Ko3Q(HIMEHTa P) HOMHHATBHOH CTATHYECKOIA
XapaKTepHCTHKHA peobpazoBareis.

11.1.11  Tlpu = perymupoBke mpeoGpasosaTens s  oOecmedeHHs  TOYHOCTH
npeoOpa3soBarens JaBleHUs, YKa3aHHOH B [ACTIOPTe, CEAyeT PYKOBOACTBOBAThCS Tabnuueii 7, rie
MPHBE/ICHBI 3HAYEHMs. CYMMBI JIONyCKaeMo#l abcomoTHOl morpemHocTd atanona P, u,

npeoOpasoBareneil ¢ YaCTOTHBIM BBIXOJHBIM CHTHAIOM, aGCOMIOTHON MOrPElIHOCTH, BHOCHMO
STaJIOHOM, KOHTPOJIHPYIOLIHM BBIXO/IHOM CHrHal (YacToToMep).

Tabnuua 7

Cymma nonyckaemoii a6coII0THON IOrPeIHOCTH H3MEPeHHs! IAB/IEHAS ITAJIOHOM H, 1151
Bepxumii | TpeoGpasosateeii ¢ YACTOTHLIM BBIXOXHBIM CHIHAIOM, a6C0.1I0THOI NOrpemHoCTH,

npeaen BHOCHMO# 3TAJI0HOM (42CTOTOMEPOM), KOHTPOJIHPYIOIIHM BLIXOAHOH CHrHAJ
H3MepeHHus npeodpasoBareis
Y= 0,025% Yy =0,04% v =10,06% y=0,1% y=0,15%
Mlla klla A klla g kIla e klla e xIla e
pm.cm. pm.cm. pm.cm. pm.cm. pm.cm.

0,106 0,013 | 0,099 | 0,017 | 0,127 | 0,025 | 0,191 | 0,035 | 0,262 | 0,052 | 0,394
0,16 0,020 | 0,150 | 0,026 | 0,192 | 0,038 | 0,288 | 0,053 | 0,396 | 0,079 | 0,594
0,25 0,031 | 0,234 | 0,040 | 0,300 | 0,060 | 0,450 | 0,083 | 0,619 | 0,124 | 0,928

0,3 0,038 | 0,281 | 0,048 | 0,360 | 0,072 | 0,540 | 0,099 | 0,743 | 0,149 | 1,114
0,4 0,050 | 0375 | 0,064 | 0,480 | 0,096 | 0,720 | 0,132 | 0,990 | 0,198 | 1,485

0,45 - - 0,072 | 0,540 | 0,108 | 0,810 | 0,149 | 1,114 | 0,223 | 1,671
0,6 - - 0,096 | 0,720 | 0,144 | 1,080 | 0,198 | 1,485 | 0,297 | 2,228
1,0 - - 0,160 | 1,200 | 0,240 | 1,800 | 0,330 | 2,475 | 0,495 | 3,713
1,1 - - 0,176 | 1,320 | 0,264 | 1,980 | 0,363 | 2,723 | 0,545 | 4,084
1,6 » - 0,256 | 1,920 | 0,384 | 2,880 | 0,528 | 3,960 | 0,792 | 5,940
2.9 - - - - 0,600 | 4,500 | 0,825 | 6,188 | 1,238 | 9,282
4,0 = - - - 0,960 | 7,201 | 1,320 | 9,901 | 1,980 | 14,851
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Cymma nonmyckaemoii a6CoII0THOM MOrPelIHOCTH H3MEPEHH s AABJIeHHS TAJOHOM H, 115
Bepxuuii npeobpasoBareieif ¢ 4aCTOTHLIM BbIXOAHBIM CHIHAJI0M, a6CO/IIOTHOH NOrpPelIHOCTH,
npeaen BHOCHMOH 3T2/I0HOM (4aCTOTOMEPOM), KOHTPOTHPYIIIHM BBIXOAHOH CHIHAJ
H3MepeHHs npeodpasosare/is
vy =0,025% v =0,04% v =0,06% v=0,1% y=0,15%
Mia | «fla | ™ | wita | ™ | xita | ™ | xla | M | xila |
pm.cm. pm.cm. pm.cm. pm.cm. pm.cm.
6,0 - - - - 1,440 | 10,801 | 1,980 | 14,851 | 2,970 | 22,277
8,0 - - - - 1,920 | 14,401 | 2,640 | 19,802 | 3,960 | 29,702
10,0 = - - - 2,400 | 18,001 | 3,300 | 24,752 | 4,950 | 37,128
16,0 - - - - 3,840 | 28,802 | 5,280 | 39,603 | 7,920 | 59,405
20,0 - - 3,200 | 24,002 | 4,800 | 36,003 | 6,600 | 49,504 | 9,900 | 74,256
25,0 - - - - 6,000 | 45,004 | 8,250 | 61,880 | 12,375 | 92,820
40,0 - - 6,400 | 48,004 | 9,600 | 72,006 |13,200 | 99,008 | 19,800 | 148,512
60,0 - - 9,600 | 72,006 | 14,400 | 108,009 | 19,800 | 148,512 | 29,700 | 222,768
80,0 - - 12,800 | 96,008 | 19,200 | 144,012 | 26,400 | 198,016 | 39,600 | 297,024
100,0 - - - - 24,000 | 180,015 | 33,000 | 247,520 | 49,500 {371,280
110,0 - - - - 26,400 | 198,016 | 36,300 | 272,272 | 54,450 | 408,409
140,0 = - - - 33,600 |252,021 | 46,200 | 346,528 | 69,300 | 519,793

11.2 PerynupoBka HyIIs KaHATa TEMIIEPATYPhI

11.2.1 Jlna npeoGpasosareneit I1JJC u II[II' perynupoBKy HyJIs KaHaja TeMIIEPATypbI
IIPOBOJIAT BO BpeMs IPOBEICHHUS IOBEPKH Ha NIEPBOI KOHTPOJIBHOM TeMIIEpaTypPHOH TOYKE.

11.2.2 BerauenuTe cpeiHee 3HAYEHHE PA3HOCTH MEKIY IOKA3aHHAMH Ipeodpa3oBaTes u
3TAJIOHHOTO TEPMOMETPA /Ul TPEX H3MEPEHHUH Ha KOHTPOIbHOM To4ke 1o popmyse (18):

1
ATH = §Z£=1(Tk - Tamk)s (18)

i€ Tsmi — k-TO€ 3HAYEHHE TeMIepaTyphl, H3MEPEHHOE 3TAIOHHBIM TEPMOMETPOM;
T} — k-Toe 3HaYEHHE TEMIIEPaTypPhl, H3MEPEHHOE TIPe0Opa30BaTEeIEM.

11.2.3 IpoussecTn HacTpOMKY HyJIs mpeobpa3zoBarteis, /IS YEro MOJYYEHHYIO PasHOCTE
nokasanud AT, HeoOXomuMo BbMECTh H3 Ko3(duuuenta 7); HOMHHAIBHOM CTATHYECKOH

XapaKTepHCTHKH KaHala TeMIepaTyphl peodpa3oBaTens.

IIPUJIOKEHMS: cxema BKIOYeHHs TpeoOpa3oBareneil py mosepke, pekoMenayemas Gpopma
NPOTOKOJIa H3MEPEHHH NPH MOBEpKe IpeodpasoBaTesell ¢ HCIOIHEHHEM BBIXOIHOrO curHana I15.

3aM. HaYaJILHHKA OTAeNna METPOJIOrHYECKOro obecnegyenus

u3MepeHui napnenus OIYIT «k BHUUMC» P.B. Ky3smeHKOB
o
Havansauk
OT/Ie/Ia METPOJIOTHYECKOT0 00ECIEYeHHS] TEPMOMETPHH
OI'VIT «BHUMMC » — AA-Wrnatos—
/I/"
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ITPHUJIOXXEHHME A

Cxema BkmroYeHHs ipeobpa3oBarelieil B 3aBUCHMOCTH OT UCIIOJHEHHUS

a) Ucnonnenune 4

MreospazoBaTeNb UcTouHUK
AaBNEHUA MUMTaAHUsA
e VEC i+
S GND - L
. B "
3« Egt; | e
4e P — 3-14 B.
PV1 PVe
Ru — narpysounoe conporusienne Ru = (5 + 0,5) kOm
PV1, PV2 — yactotoMep 31eKTPOHHOCYETHBIH
6) Ucnomnenue 111
lNpeosraszoraTens MPeosrazoBaTeNb
L4ABNeHWNS MHTeR®emcos MK
_ | VvCC .S
* A ° USB
4 e B s 4 | e |
. * 3 i N
. GND .7
VCC — nanpsxenue nutasus ot 5 10 12 B
B) Mcnonuenwne 112 u 113
MreospazoraTens NoeospPaz0RATE b
LOBNEHUS MHTEePPEeMCOB MK
. VLG a5 SR
. RxD . i
. TxD R . .
T o |8
. ./
VCC — nanpsoxenne nutasms ot 5 10 12 B
r) Ucnonuenue 114
HDQOSDGSOBGTE’RB ”DEOEDGSOBOTE’ﬂb
AQBAEeHUA MHTEeRP®erCOB MK
VCC
4TS 2 USB
2 1 s
1 SCL e . ]
3e] GND | J

VCC — nanpsixenue matanus ot 1,8 10 5; ot S 0 12 B
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1) Ucnonuenne 115

HUcTounHmk
AMTaHKMA
NMoeospo3oeaTeNs 9B.
40BNEeHURA ¢+ [ B
VCC
1 =
GND
Se

ABTOHOMHasl PETHCTpAIHS JaHHBIX

MNpeosraszoraTens
nAOBNeHNSA MK

USB

YUreHue 1aHHBIX

e) Ucnonuenne 116

MepeospazoBaTens lNPeospPpazoBaTE N
40B1eHuA MHTepe®encoe
@1
- e USB
2e Qe e
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[TPUJIOXEHME b

PexomeHyemas popma NpoToKoia H3MepeHHUii Iy NoBepKe MpeobpasoBaTenei ¢
HCIIOJIHEHHEM BBIXOQHOrO curHazia L[5

[Ipsamoii xox O6patHeli X0
HomunansHoe 3HaueHue Bpewms, korma Bpems, korna
H3MEPAEMOT0 JaBJICHHS [IPOBE/ICHO IIPOBEIEHO
P Jon Py, KTC/CM poRe/l Pyures KTC/CM? P
p» KIC/CM H3MEpPEHHE, H3MEpEHHE,
Y4:MM:CC q4:MM:CC
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