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1 OBJACTDb IPHUMEHEHMA

HacTrosmas MeTonMKa IOBEPKH paclpoCTpaHseTcs Ha HaTduku Temneparypsl TCMT,
TCIIT, TCMT Ex, TCIIT Ex (nanee — aar4uku TeMnepaTyphl) ¢ TeEpMoInpeo6pazosaTenaMu Conpo-
THBIICHHSA B KAYECTBE YYBCTBHTEIBHEIX IeMeHTOB (Janee — UJ), ¢ HOMHHAIBHEIMH CTATHYECKHMH
xapakTepHcTHKaMH (anee — HCX) mo FOCT 6651-2009, srimyckaembie OO0 «(IIK «TECEW», u
YCTaHABIHBACT METOAMKY M IOCNEAOBaTEIbHOCTh MPOBEACHHA NEPBHYHOH H MEepHOaMYecKod mo-
BEPOK.

Tabmana 1- UaTepBan Mexay noBepkaMu

I'pynma ycnoBuii SKCIUTyaTaliu Wnrepsan mexay nosepkamu (MMII)
I 5 ner
I1 2roja
III 1 ron

MHOTr030HHBIH JaTYHK TEMIEPaTypPhl MOABEPraloT TONBKO IEPBHYHOM [TOBEPKE.
Jlnana3oHel IpHMEHEHHA W TPYIIBL YCIOBHIH KCIUTyaTalMH A AaTYHKOB TEMIEPATYphl B
COOTBETCTBHH ¢ Tabnuuei 2.

Tabnuua 2
Tun naryuka Kiace Juanazon npumenenns’, °C I'pynna ycnoeui
TeMIepaTypsl | Jomycka OT JIO SKCILTyaTal[HH
TCMT A —50 +120
TCMT Ex B -50 +200 I
C —-180 +200
=50 +150 1
Al -50 +250 III
TCnT A,B,C -50 +300 I
TCIIT Ex A —100 —50
A,B,C +300 +450 I
B,C -196 —50
B,C +450 +600 I
! _ Vkajane! npenenpupie 3nagenns. KOHKpeTHEIH AHana30oH B 3aBHCHAMOCTH OT KOHCTPYKTHBHOH
MoJH(HKAIHH YKa3aH B HACMOPTE H B MADKHPOBKE JATIHKA TEMIIEPATYphl

Moaudukanuy U cxeMa o0O3HAYCHHA JaTYHKA TEMIIEPATYPHl B COOTBETCTBHH C IPHIIOXE-
HHEM bB.

JlaTulK TeMmepaTypsl COCTOMT H3 OJHOTO MIH HECKONBKHMX KOHCTPYKTHBHO CBA3aHHBIX,
OepBHYHBIX npeobpasoBateneii Temneparypsl (gayee IIIT), samuTHOrO KOpmyca ¢ MOHT&KHBIMH
3NEMEHTAaMM MM (e3 HHX H KOMMYTAIlHOHHBIX YCTPOHCTB B BHJE KIEMMHOH IONOBKH, KOPOOKH,
passema uinu Kabens. UD II1 BLOIONHEH H3 METAILIAYECKOH NIPOBOJIOKH OMGHIIPHOR HAMOTKH HIIH
IUTEHKH, HARHECCHHOM Ha THIJIEKTPHYECKYH) MOJIOKKY B BHIE MEAHApA, HMeeT BHIBOABI JUIA KpEI-
NEeHHS COeAMHUTENBHLIX IIPOBOJOB M H3BECTHYIO 3ABUCHMOCTD 3JIEKTPHYECKOr0 CONMPOTHBIICHHS OT
TEMIIEPATYPHI.

B KIEMMHYIO IOJIOBKY HIIH KOPOOKY MOTYT YCTAHABIMBATHCA H3MEPHTENbHBIC Mpeobpaszopa-
temmu (nanee HUIT). UIT nmpeoSpasyror curran ot I1I1 B ynndHuupoBaHHBIH BEIXOAHOH CHIHAI MOCTO-
suoro Toka mo I'OCT 26.011 u (wum) madposoit curaan no nporoxonaM HART, PROFIBUS-PA,
FOUNDATION Fieldbus, Wireless HART.

HacTosmas MeToAHKa MpeaycMaTpPHBAacT MOBEPKY AATIMKA TEMIIEPATYPH! (laTYHKa TeMIle-
paTypsl ¢ U3MEpHTENbHBIM IpeobpasoBateneM (manee UJT)) kak KOMIUIEKTHYIO, TaKk M pa3ieiib-
Hy1o (otoensHo I1IT u UIT).



2 HOPMATHUBHBIE CCBLIIKH

B Hacrosine#i pekoMEHIaLHH NPHBEACHB! CCHUIKH Ha CNIEAYIOLIHE HOPMATHBHEIE JOKYMEHTEL:

['OCT 6651-2009 I'ocynapcTBeHHas cucteMa obeclieyeHHs eTHHCTBA H3MepeHHi. Tepmo-
npeobpa3oBaTeNy CONPOTHBICHAA H3 IUIATHHEL, MeAH M HuKed. O6LIne TeXHHYecKUe TpeGOBaH S
H METOABI HCTIBITAHHUK;

'OCT 8.558-2009 I'ocynapcTBeHHas cucteMa obecrnedeHHs eaMHCTBa H3Meperuit (I'CH).
lNocynapcTeeHHas moBepodHas cxeMa I CPEACTB H3MEPEHHH TeMIIEPATyPE;

F'OCT 12.2.007.0-75 Cucrema cranmaproB GesonacHocTH Tpyaa. Manemus sneKTpoTexHu-
yeckHe. O61mue TpeboBaHHsA Ge30MaCHOCTH;

MTII-90 Mexayraponnas TemneparypHas mxana, 1990 r.;

['OCT 34100.3-2017/1SO/IEC Guide 98-3:2008 Mexrocynapcreennsii crangapr Heompe-
AENEHHOCTE H3MepeHHs. HYacTs 3. PykoBOACTBO O BEIPAXKEHHIO HEONIPEASICHHOCTH H3MEPEHHS,

EA-4/02 Crannapt EBponeiickoif accounauny nmo akkpeautanuu nafopatopuii Boipaxenne
HEONPEAENCHHOCTH H3MEPSHHS MPH KATHOpOBKe;

I'OCT 12.2.007.9-93 (MOK 519-1-84) Be3onacHOCTb 3NMEKTPOTEPMHYECKOTO 0GOpYya0Ba-
Hua. HYacte 1. O6mne TpebopaHns,

I'OCT 12.3.019-80 Cuctema cranzaptoB 6esonacHoct Tpyaa (CCBT). UcnblTanus u u3-
MepeHHs anekTpHyeckre. Obmue tpebopanns GesonacHocTy;

I'OCT 26.011-80 Cpencrsa n3MepeHu#i H aproMaTH3auuy. CHIHAIBL TOKA M HAINPKEHHS
NIEKTPHYECKHE HENIPEPHIBHBIC BXOAHBIE H BHIXOIHEIE.

3 TEPMHHBI H ONTPEAEJEHHA, OFO3HAYEHHA U COKPAILEHUA

3.1 Tepmunst u onpeoenenun

B nacroameii pekoMeHIalMH NPAMEHSAIOT CIEAYIOUHE TEPMHHELI ¢ COOTBETCTBYIOIIMMH O~
pEACIECHHAMHY:

MOBEPKA JATYHKA TeMIIEpaTyphl: YCTAHOBIICHHE [PHIOJHOCTH JaTYHKA TEMIEPaTyphl K
IPHMEHEHHIO HA OCHOBAHHH KOHTPOJII COOTBETCTBHS OCHOBHBIX XapaKTEPHCTHK TpeGoBaHHAM
I'OCT 6651-2009 1 onucaHus THIA,

rpagyMpoBKa AATYHKA TEMMNEPATYPbI: ONpEIeNcHHE CONPOTHBICHHA NaT4hKa TeMIepa-
TYPbI IIPH HECKOJIBKHX 3aJaHHBIX 3HAYCHHAX TEMITEPATYphl (B rpaJyHpPOBOYHBIX TOUKAX) B LIEJIAX
TIOCTPOEHHS MHAHBHAYANbHOM 3aBHCHMOCTH CONPOTHBIICHHS JaTYHKa OT TEMIEPaTyphI;

ITAJOHHBIA JATYHK TEMIEPATYPbl: JaT4MK Mo6Oro THNa, MOBEPEHHLIA MyTeM IPAMOMH
HIH OMOCPEAOBAHHOM INepeflauyd pasMepa €IMHHIE! OT rOCYyZapCTBEHHOIO IICPBHYHOTO STAIOHA
€IHHHULIbLI TEMIEPATYPh] H ITPEeAHA3HAYCHHALIN U1 iepefadd pa3Mepa eIHHHUIIE] TEMICPaTyphI;

TEPMOCTAT: YCTPOHCTBO JJIi BOCIPOH3BEJCHHA H MOMACPKaHHA TEMIEPATYphl B ONpene-
TeHHOM 00BeMe ¢ HOPMHPOBAHHOH OIHOPOAHOCTHIO B IPOCTPAHCTBE M CTaOHILHOCTEIO BO BpeMe-
HH;

penepHas TOuKa: TeMieparypa ¢a30Boro nepexona WIH (a3oBOro PaBHOBECHA BEILECTBA,
XapaxTepu3yIoIasca BBICOKOH CTaGHIBHOCTBIO H BOCTIPOH3BOAUMOCTEIO;

HEeolpeAe/ICHHOCTh H3MePeHHii: mapaMeTp, OTHOCAIIMHACS K pe3yNbTaTy U3MEepeHHs H Xa-
pakTepusyromuii pasOpoc 3Ha4eHHH, KOTophle MOTIIH Obl ORITH OGOCHOBAHHO NMPHIHCAHBI M3ME-
psaemoii Bermaune no FOCT 34100.3-2017/ISO/IEC u crannapty EA-4/02;

CTAHAAPTHAA HEONpeAe/ICHHOCTh. HEONPEAENCHHOCTh pe3ylibTaTa H3MEPEHHH, BbIpaXeH-
Has B BHJE CTAaHJAPTHOIO OTKIOHEHHS,

CYMMapHasl CTAHAAPTHAA HEONMPEAECNEHHOCTh: CTAaHJAPTHAA HEONPEAEICHHOCTh Pe3yJib-
TaTa H3MEPEHHH, IOJYYEHHOrO H3 3HAYCHHH psaa JApYrHX BEIHYHH, paBHAf IOJIOKHTEIBLHOMY
KBAJIPaTHOMY KOPHIO B3BEIICHHOH CYMMBI JMCIIEPCHH MM KOBapHALHH 3THX BEIWYHH, BECOBBIC
KO3(QHUIHEHTEI TPH KOTOPEIX ONPEAENIIOTCA 3aBHCHMOCTBIO H3MEHEHHA pe3yJIbTaTa H3MEPEHHS OT
H3MEHEHHH 3THX BEHYHH;

paclINpeHHasd HEOUPEAEJCHHOCTb: BEIMYHHA, ONPEICIAIONIas HHTEPBAI BOKPYT pe3yb-
TaTa H3MEPEHHA, KOTOPBIH, Kak 0XKHUAACTCA, COACPHKHT B cebe GONBINYIO YaCTh paclpeAeeHus 3Ha-
YEHHH, KOTOPBIE C JOCTATOUHLIM OCHOBAHHEM MOTYT OLITH IPHIHCAHLI H3MEPAEMON BEIHYHHE;



HEONPEACICHHOCTD NMOBEPKH NATIHKA TEMIEPATYPBI: HEOTPENCICHHOCTE pe3yiibTata
HSMEPEHUS CONPOTHBIICHHS JAaTYHKA TEMIEPAaTYphl NPH 3aiaHHOM TeMmepatype (B rpaayupoBOy-
HOH TOuKe);

G10MKeT HeompeleeHHOCTH H3MEPEHHii: CBOIHAi TabIuua COCTaBJIAIOIIHX CYMMAapHOA
CTaHJAPTHOH HEONpPEICTICHHOCTH H3MEPEHHIA;

HeCTAOHALHOCTL 3TAJOHHOTO AATYMKA TEMOEPATYPLI 32 MEXNOBEPOHbIN HHTEPBAJ:
M3MCHEHHE CONPOTHBIICHHS NATIMKa TEMIIEPATYPHI C TEPMOTIPEOGPA3OBATENSAMH CONPOTHBICHNUS B
Ka9eCTBe YYBCTBUTCIBHBIX JIEMEHTOB B TEMIIEPATYPHOM JKBHBATEHTE TIPH TEMIIEpaType TPORHOM
TOYKH BOJBI 32 HHTEPBAT BpEMEHH MEXIY IBYMS NOCIEN0BATEbHEIMH IIOBEPKAMH,

OTHOCHTE/ILHOE CONPOTHBJIEHHE TepMOMeTpa W : OTHOINGHHE CONpPOTHBIICHHA AATYHKA
TEMINIEPATYpPHI B IpafyHpYEMOil TOUKE K COMPOTHBIIEHHIO JATIHKA TeMIEpaTyphl npi 0 °C.

Ocransisie TepmMunsr — 1o FOCT 6651-2009,

3.2  Coxpawenun

B HacTosme# pekoMeHIalMK NPEMEHSIOT ClIEAYIONIME COKPALIEHHS:

FOCT  ~  rocynmapcrBeHHBIN CTAHAAPT;

I'Cu —  TOCYZapCTBEHHAs CHCTeMa O0eClieueHHs eHHCTBA H3MEPERHMI,
AT —  JATYHK TEMIEPATYpPHl ¢ H3MEPHTENLHBIM NIpeoGpasoBaTeieM;
MUMII - wuHTepBan Mexay NOBEpKaME,

UM —  HU3MEpHTENBHEIA mpeobpa3zosareis;

HCX — HHIHMBHAYyalbHas CTATHYECKasA XapaKTepHCTHKA;

HCX ~ HOMHHAaJIbHas CTATHYECKAA XapaKTepHCTHKA;

PD = PYKOBOJCTBO IO 3KCILTYaTallHH;

MII —  METOJHKA MOBEPKH,

M3K ~  MEKIYHApOAHAS 3MEKTPOTEXHHIECKAs KOMHCCHS,

HA —  HOPMATHBHBIH JOKYMEHT,

II1 — HEpBUYHBIN Npeobpa3oBaTesp;

CoO —  CTanJapTHOE OTKIOHEHHE,

CCBT - cucrema cTaHAapTOB GE3011aCHOCTH Tpy.na;

s —  YYBCTBHTEIBHBINA 3JIEMEHT.



3.3 Obo3nauenun
B nactosme#t pekOMeHIAIAH IPHMEHSIOT creayomue 0603HaueHNA;
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CO pesynbraTa H3MEpeHHs CONPOTHRIEHHA, OM;

SHAUCHUE TEMIICPATYPhl, COOTBETCTBYIOMIEE H3IMEPEHHOMY aHANIOTOBOMY BBIXO[I-
HOMY cHuraany, °C;

Npeaenrl nonyckaeMol 0CHOBHOM abcomoTHoi norpemnoctu U1, °C;

PacveTHOE 3HAYCHHE TCMIEPATYPhl, COOTBETCTBYIOMIEE BHIXOAHOMY aHAIOTOBOMY
cursaiy B Toukax 0, 50, 100 % ananazona npeoGpazosanus, °C;

Arana3oH npeobpa3oBaHHA H3MEPHTENLHOTO IpeobpasopaTtes;

TEMIIEpaTypa 3TATOHHOTO JaT9HKa TeMITepaTypsl, °C;

CTaHJapTHAA HEONPEIENEHHOCTh, 00yC/NOBIEHHAs CyyaiiHEIME 3¢ deKkTaMu npu
H3MEPCHHSAX, BHIIONHEHHBIX B OJHOM H3MEPHTENHHOM LIMKIIE 3TAIOHHBIM JAaTHH-
KOM TeMIIepaTypeI;

CTaHZAapTHAA HEONPEALICHHOCTH, O0YCIIOBIIEHHAA HECTAOHIEHOCTBIO TEMIEPATy-
Pbl B TEPMOCTATE 3a BPEMA BCEX HHUKIIOB H3MEPEHHI;

CTaHIapTHAS HEONPENCICHHOCTE TPANYHPOBKH JTAJIOHHOIO AAaTIMKA TEMIEPATy-
PBL;

CTaHAapTHAd HEONPEAENEHHOCTh, 00YC/IOBCHHAA HETOYHOCTRIO 3IEKTPOUIMEPH-
TENLHOH YCTAaHOBKH,

Tpenen J0mycKaeMoH NMOrPemiHOCTH 3IEKTPOH3MEPHTENBHON YCTAHOBKH, NPHBE-
JEHHBIN B CBUACTENBCTBE O IOBEPKE;

CTaHJapTHas HEONPEACICHHOCTD, BhI3BAHHAN OTPaHHYEHHOM pa3pelaomel cno-
COGHOCTBIO OTCYETHBIX YCTPOMCTB 3JIEKTPOM3MEPHTENBHON YCTAHOBKH;
CTaHJapTHas HEONPEAEIEHHOCTR, O0YCIOBNEeHHAsA HECTAOHIBHOCTEIO 3TATOHHOTO
JaTYMKa TEMIIEPATYPEI 32 MEXIIOBEPOYHEIH HHTEPBAI;

3Ha4YCHHE TEMIIEPaTyphl, COOTBETCTBYIOIIEE i-My H3MEPEHHIO, PACCYHTAHHOE 110
HHTEPHOJALHOHHOH 3aBHCHMOCTH CONPOTHBIICHHE-TEMITEPATYPa, IPHBEACHHON B
CBHICTENBCTBE O NOBEPKE ITANTOHHOTO JAaTYHKA TeMIIEPATyphI;

CyMMapHas CTaHARpTHAA HEONPEAEICHHOCTh PE3y/bTaTa H3MEpPEHHA TeMIepary-
PHI STAIOHHBIM JATIHKOM TeMIEPaTyphI;

3HA9ECHHE COMPOTHBJICHHA IPaAyHPYEMOro JaTYHKa TeMIlepaTyphl IIpH TeMIepa-
TYpE £, ;

CpeaHee 3HAYCHHE CONMPOTHBIIEHHA IPamyHpyeMOTo JaTUHKA TEMIIEPATYpPHl NpHU
TEMOEpAType ¢, ;

CTaH[apTHas HEOIPEACNECHHOCTh, 00YCIOBNeHHAs clyyaiHbIMU 3¢ dekTamn npH
H3MEPEHHSX, BHIMOMHEHHLIX B OJHOM H3MEPHTEILHOM [[HK/IE OBEPSEMBIM JaT-
YHKOM TeMIIEpaTypsl,;

CTaHJapTHas HEONpeIeNeHHOCTh H3MEPEHHI TIPH TOBEPKE 3IEKTPOH3IMEPHTEIIb-
HOH YCTaHOBKH;

CTaHJAPTHas HEONpPEACNECHHOCTD, O0YCNOBNEHHAs OTPAaHHYEHHON paspelarome
CHOCOGHOCTBIO OTCHETHBIX YCTPOHCTB SNMEKTPOM3MEPHTENLHOH YCTaHOBKH;
CTaHJapTHa# HEOIPEAENeHHOCTb, OOYC/IOBNCHHAS BEPTHKANBHBIM TPAJHEHTOM
TeMIIEpaTyphl B TEPMOCTATE;

CTaHJapTHasA HEOMPeAeNeHHOCTh, 00YCIOBICHHAs TOPH30HTAILHBIM IPAJIHEHTOM
TEMIIEpPaTypHl B TEPMOCTATE;

CYMMapHasd CTaHJapTHad HEONPENCICHHOCTh H3MEPEHMS CONPOTHRIECHHA TIpa-
IYMpPYEMOT0 JaTIHKa TeMIEPaTypH;

CyMMapHasi CTaHJapTHAasA HEONPEAC/ICHHOCTE;

pacCIIMpPEHHAsA HEONPEAENIEHHOCTh MMOBEPKH AaTYHKa TEMIEpATypsl B KaXmoi
TEMIIEpaTYPHOH TOUKeE.



4 OBIIME NTIOJIOKEHNA

4.1  Jlarunk TemnepaTyphl NOJBEPralOT NEPBHYHON M MepHOAHYecKol NOBEpKaM B aK-
KPEIUTOBAHHEIX B yCTAHOB/NEHHOM MOPAZIKE 0BEPOUHLIX NabopaTopusx. [lepeuunyio mosepky co-
BMEINAIOT C PHEMO-CAATOYHBIMH HCITBITAHHAMM NaTIHKA TEMIEPATYDHI, €CITA €€ BBINOHAIT B aK-
KPeIUTOBAHHOH Ha NPaBO NpPOBEJEHHSA NMOBEPKH NaGOPaTOPHH NPEANpPHATHS-H3roTOBUTENA. [le-
PHOZMYHOCTD NIOBEPKH, yCTAHABIHBaEMas HOPMATHBHOH moxyMeHTaumeid (manee HJ[) Ha narumk

TEMMCPATYPEl KOHKPETHOTO THIIA, 3aBHCHT OT CTAOHIBHOCTH JaTYHKa TEMIIEPATYPHI M YCIOBHI ero
3KCITyaTalHH.

4.2  TIlosepka JaTyHxa TeMIIEPATyphl Ha COOTBETCTBHE TpeboBaHHAM
I'OCT 6651-2009 momkHa BKIIO9ATE B Ce64 MPOBEPKY OTKIOHEHHS 3aBHCHMOCTH COTIPOTHBIICHHE —
TeMmrcparypa arMKa TEMIEPaTyphl OT HOMHHAIBHOH  CTATHYECKOM  XapaKTepHCTHKH
(manee HCX). [Nepeyens onepanuii NOBEpKH NpHBENEH B paszene 5.

43  T'panyHpoBKY NaTHHKa TEMIEPATYPHl B HECKOJLKHX IPAXYHPOBOYHBIX TOGKAX B LIC-
JAX MOCTPOCHHA WHIMBHAYAIbHOH 3aBHCHMOCTH CONPOTHBICHHE — TEMIIEPATYpa MPOBOMAT, KaK
COCTaBHYI0 HacTb NMOBEPKH JUIA JaTHHKOB TEMIEPATYPhl, TPeGOBAHHA K TOUHOCTH KOTOPhIX OTIIH-
qatotes ot TpeGoBannil FOCT 6651-2009. PexoMeHIyeMasi METOAMKA MOCTPOSHHS HHIHBHLYAIb-
HOH 3aBHCHMOCTH COIIPOTHBJICHHE — TEeMIEpaTypa NPHBE/ICHA B IIPHIIOXKEHHH A.

5 OIEPAIIMHA INIOBEPKH

Ilpu npoBenieHHH NOBEPKH AOKHEI BEIIONHSATLCS ONEPALHH, YKA3aHHbIE B TabNHue 3.

Tabnuua 3
IpoBeneHue onepallii pH NOBEPKE
Homep
HanmeHoBaHHe onepaund | myHkTa JlaT9HK TeMIepaTypsI WAT
MI1 IepbHuHas Tlepnomuueckas
Iepsrynasieproanueckas

(pasaenbHas) | paspenbHad | koMIUIEKTHas

1 BHewmnu# ocMoTp, tpo-

BEpKa MapKHPOBKH H KOM- 10.1 Ja Ja Aa Ia a
NJIEKTHOCTH

2 T1poBepka 3NEKTPUIECKOro

CONPOTHBJICHHA N30JALMH 10.2 Ja Ja na' na' na

TpH Temnepatype (20+5) °C
3 IpoBepka OTKIOHEHHUS CO-
npotusienus or HCX npu
TeMIeparype ot -5 °C mo
+30 °C

4 IIpoBepka OTKJIOHEHH CO-
nporusjienus or HCX npu
Temrneparype ot 90 °C mo
103 °C

5 OnpeneneHne OCHOBHOR
abCoMOTHOH MOrpenHOCTH 10.5 - - na Ja Ja
WUAT
6 Hacrpotika UIT’ 10.6 - - a HeT HeT

10.3 Ja aa Ja aa aa

104 aa aa aa na Ia

1 — Tonbko U1 NepBUYHOro npeobpasosarens;

2 - onpezenseTcs 3Ha49EHAE BBHIXOJHOTO YHH(GHIHMPOBAHHOTO SEKTPHYECKOrO CHIHANA HOCTO-
SHHOTO TOKA, ABJIAIOMIETOCS pe3yNIbTaTOM Npeodpa3oBaHHA BBIXOAHOIO CHrHAA IEPBHYHOTO IIpe-
o0pa3oBaTens N3MEPUTENEHBIM IpeobpazoBaTeneM;

3 — nacrpoiixy MII neo6xomumo mposoauts Tombko and MJIT ¢ yclnoBHbIM 0603RaueHHEM
Toy”octd HOS, H10, P10, F10.




6 CPEJCTBA IIOBEPKH

6.1 Ilpn mNpoBeficHHH NOBEPKH NPHMEHAIOT CpEACTBA H3IMEPEHHH, yKa3aHHEIE B
TabyHue 4, a TaKxkKe BCIOMOTraTe/bHbIE CPENCTBA, B COOTBETCTRHHE ¢ TaGIHLEH 5.

6.2  JlomKHBL GbITB MCIONB30BAHBI OTEYECTBEHHBIE H/HIH HMIOPTHBIE 3TAJOHHBIE TEp-
MOMETpEI CONPOTHBICHHA (Janee STaNOHHBIA NaTYHK TEMIEpaTyphl), BHeceHHEle B I OCYZAapCTBEH-
HBIH PEECTp CPENCTB U3MEDEHHH, PACIUHPEHHAS HEONpPENeNeHHOCTD IPagyHpOBKH KOTOPBIX, YKa-
3aBHasi B CBHACTENECTBE O NMOBEPKE (HIH B HOPMATHBHBIX H TEXHHYECKHX JOKYMEHTaX), HE Ipe-
BbimaeT 1/3 nonycka mosepseMBIX JATYHKOB TeMIIEpaTYpH! IIpH TeMINepaTypax noBepkH. [Ipu BhI-
Gope JTAOHHOTO JaTYMKa TEMIIEPATYPHI CHIENYET YYHTHIBATE €O HECTAGHILHOCTD 32 MEKIIOBE-
PO9HBIH HHTEPBA/, HCNONB3YEMYIO IPH PacdeTe PaCITHPEHHOH HEONPEAEICHHOCTH TOBEPKH.

Ilpumeqanus:

1 Ecnu B cBHZIETENBCTBE 0 NOBEPKE STANIOHHONO JATYHMKA TEMIIEPATYpBl yKa3aHa JOBEpH-
TC/IbHAA TOTPEMIHOCTE [IPH OBEPHTENBHOH BEpPOATHOCTH 95%, TO OHa He MOJKHA IIpEeBBIIIATH
1/3 monycka moBepAeMBIX JaTHHKOB TEMIEPATYPHI.

6.3  Jlna moBepKH NATYMKOB TEMIIEPATYPHI AOMKHE OBITH NPUMEHEHB] XHAKOCTHBIE TIe-
PCIHBHBIC TEPMOCTATE! HJIM JXHAKOCTHBIE M (IIOHIHBIE TEPMOCTATEI JIPYrMX THIIOB, OTBEYAOLIHE
CIIEAYIOUIUM TpeOOBaHHUIM:

- HCPaBHOMEPHOCTb TEMMNIEpaTyphl B paboueM o6weMe TepMocTaTa - He Gonee 1/5 pomycka
NOBEPAEMEIX IATYHKOB TEMIIEPATYPBI;

- HECTAOHIBHOCTh NOANEPXKaHHA TEMIEpaTyphl, Kak MHHHMYM 3a 30 MuH - He Oonec
1/5 nomycka noBepAeMBbIX JATYUKOB TEMIEPATYPHL.

6.4  Jlna moBepKkyu AATIMKOB TEMIEpaTyps Nph TeMnepatype 0 °C momyckaercs npHMe-
HATH COCY/bl Jlploapa H HyJNEBBIE TEPMOCTATHI, HAIONHEHHBIE CMECHIO JTBJa H BoAkl. HepaBHoMep-
HOCTDb TEMIIEPATYPH B paboueM 00BEME TEPMOCTaTa He JA0/DKHa mpeBsimath £0.01 °C.

6.5  Jlnda moBepKH JATYHKOB TEMIIEPATYPHI B JIHANIA30HE Temmneparyp ot Muuyc S °C jo
mmoc 30 °C pekoMeHAyeTes HCMONB30BATH B Ka4eCTBE peniepHo# Touke MTILI-90 — TpoitHyIo T04-
Ky Bonet (0.01 °C). Jins peanusauun TPOHHOM TOUKH BOAE! JOMYCKAETCA HCTIONB30OBATE TepMOCTa-
Thl, AI1sl KOTOPBIX HECTAOHIBHOCTD IOAEPIKAHHS TEMIIEPATYPLI ¥ HEPaBHOMEPHOCT TEMIICPATYpbI B
pabogem o6seMe He npesbimaet +0.01 °C.

6.6  [lns mosepxu B auanasone Temmeparyp ot 90 °C no 103 °C nomyckaeTcs npHMeHSTE

napoBOl TEPMOCTaT, IS KOTOPOTO HECTAOMIILHOCTE NOAJIEPXKAHUA TEMIIEPATYPEl COCTABAAET HE
6onee +0.03 °C.

6.7  Jlnsd u3MepeHHs CONPOTHBICHHS MOBEPAEMBIX AATYHKOB TEMIEPATYPHl AOJDKHEI
ORITH MPHMEHEHbl MOCTBI TOCTOAHHOIG H NEPEMEHHOTO TOKOB, TH(POBHIE MY/IbTHMETPH], MHOTO-
KaHANbHEIE NPEIH3HOHHBIC H3MEPUTENM TEMIEPATYPHl, YCTAHOBKH THIA aBTOMATH3HPOBAHHOTO
pabouero MecTa A MOBEPKH TepMonpeolpasosateneit conporapaenns (APM I1TC), sHeceHHble B
Focynapcreennsiii peectp cpeacts usMepeHui. IIpH BEIGOpe H3MEPHTENLHON YCTAHOBKH ClEYeT
YY€CTb, YTO pPaciIiPEHHAsA HEONPEACICHHOCTh MOBEPKH NATUMKA TEMIIEPATypPhI JOJXKHA OLITh B iBa
pasa MeHbIIe TpeGyeMoro Joirycka aaTdrka Temneparypsl no F'OCT 6651-2009,

6.8 Jlna u3MepeHHA CONPOTHBICHHS NOBEPAEMBIX JATIHKOB TEMIIEPATYPE MOFYT GHITH
TAkXe IPUMCHEHBI 3NEKTPOM3MEPUTENbHEIE YCTAHOBKH, BKTIOYAIOIME B ce6f IpeIU3HOHHEBIE
BOJIbTMETPE! H MOTEHIHOMETPHI, HCTOYHHKH TOKA, 0OPa3lOBEIE MEphl CONPOTHBICHHSA, KOMMYTH- -
PYIOLIHE CPEACTBA H NEPEKIIOYATENH.

6.9  Ecnu s noBepkH NPHMEHAIOT H3MEPHTENH TEMIIEPATYPH CO BCTPOSHHOM mpo-
TpaMMOH, MO3BOJAIOIIEH OTCYHTHIBATH MOKasaHHA B €AMHHLAX TEMIEPaTyphl MIH OTKIOHEHHS
Temnepatypsl o HCX, To HeonpeaeneHHOCTs H3MEPEHH S, BHIMONHEHHOTO ¢ HCMONb30BAHHEM Ta-
KHX H3MEPHTENIEH, He IoMKHa npeBrimarh 1/10 gomycka MOBEpAEMBIX JATYHKOB TEMIIEPATYPHL.

6.10 Jlna ¥3MepeHHA SNEKTPHUECKOTO CONPOTHBICHHS H3ONAMH MEXIY BBIBOJAMH H
3ALMTHBIM KOPITYCOM JaTYHKA TEMICPATypPhl JOJDKHEI OBITh MPHMEHEHBI MEraOMMETPEI HIIH OpY-
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THE H3MEPHTENbHBIE MPHOOPHI ¢ BEPXHHM MpENeNioM H3MepeHHd He Huke 500 MOM # npesenom
NIOIrpelIHOCTH, He NPEBLIAOIHM 5%,

6.11 llepen ucmonb3oBaHHeM cpencTB NOBEPKH HaTYHKOB TEMIlEpaTyphl Heo0X0JuMo
TIPOBECTH pacteT OKMAAEMOH PaCIIHPEHHOH HEONPENENCHHOCTH MOBEPKY JAaTIHKOB TEMIICPATYphI
TI0 JaHHEIM CBHJCTE/ECTE O NMOBEPKE TEPMOCTATA HTH KaHGpaTopa H O MOBEPKE BCEX OCTAMBHBIX
HCTIO/IB3YCMBIX CPEICTB H3IMEPCHUH 110 METOAKKE, H3O0XKEHHOM B pasaene 11. PaccunTannas pac-
lIMpeHHAas HEONPEENEHHOCTS OBEPKH NATYHKOB TEMIEPaTyphl I0JDKHA GBIT: B 1Ba pa3a MeHblue
TpebyeMoro nonycka faTyHka Temmepatyphl no F'OCT 6651-2009.

Tabnuna 4
HauMeRoBaHHe cpeacTs uimepenni XapaKTepHCTHKH
1 DTanoHHEIE TEPMOMETPEI COMPOTHB- 1,2 u 3 paspan ¢ norpemHocTsio no TOCT 8.558-2009
JICHHUs B AMana3oHe temMneparypsl ot —200 go +660 °C

2 Wsmeputenu TeMneparypel MHOrOKa- | [Ipesienbl zomycKaeMoit abcomoTHOR [DOTPELTHOCTH
HaJIbHBIE Npenu3noHnble MUT 8.10 At = £(0.004+10%t) °C

3 Kann6parop MHOrodyRkuMoHanbHEI | JlManasoH H3MepeHHs ToKa Al=%(0.010% ot noxkasa-
MCX-II-R Ha# +0.003% or auanasoHa +1 en, mii. paspana), AHa-
Na30H BOCIIPOH3BEACHHA COMPOTHBIEHHS 0T ( 10 2000
OM AR=4(0.010% ot npamasona +1 ea. M. paspana)

4 Meraommetp 2C0202/1-I" Huanason u3Mepenni ot 0.05 g0 1000 MOw,

I +0.15 %
Tabnuna 5
Haumenosaune ‘
XapaKTepHCTHKH
BCIIOMOTaTeNBHEIX CPEACTB

1 TepMocTaThl EpENTHBHEIE NPEH3H- Huanazon ot —75 10 +300 °C, HecTaGKIBHOCTD N0-

onnele TII-1 JepKaHHs TeMIepaTypsl He bonee + 0.02 °C

2 TepmocTat ¢ pmonau3upoBaHHON Juana3oH BOCIPOH3BEACHHS TEMIIEPATYPHI oT 50 10

cpenoit FB-08 700 °C, HecTabMIBHOCTD MIOAACPKAHHS TEMIEPATYPH
He Oonee + (.08 °C

3 Cocyn Jlproapa ¢ XHIKHM a30TOM HepasHoMepHOCTE TeMnepaTyphl B paboueM 06beme
He 6onee + 0.01 °C

4 USB-mMoneM /KOMMYHHKATOp Komnnexc mna sactpolixu napamerpos UIT

5 McTouHuK NHTaHHA NOCTOAHHOro To- | JlWana3on HanmpsxeHui ot 0 10 30 B
Ka

6 TepmocTat HyseBoMH HepasHoMmepHOCT TeMnepaTyphl B paboueM o6beme
He Gonee + 0.01 °C

IMIpuMevanns:

1 Bce npuMensieMble CPEICTBA H3MEpPEHNH JOIDKHEI GHITH MOBEPEHE] OpraHaMH rocyaapct-
BEHHOH METPOIOTHHYECKOH CILyKObI HIIH METPOIOTHYECKHMHE CITyOaMu IOPHAHYECKHX JIHII, aKKpe-
AUTOBAHHBIMH B yCTAHOBJICHHOM NMOPANKE, H HMETD ACHCTBYIOINHE KIEHMA WK CBHACTENBCTBA YC-
TaHOBJIEHHBIX (opM.

2 JlomyckaeTcs MPHMEHATH APYTHE CPEACTBA NMOBEPKH, YAOBIETBOPSIONIHE TPeGOBAHUAM
HacTOAIIECH METOOHKH.

7 TPEBOBAHUSA BE3OITACHOCTH

7.1 Ilpu npoBeneHHH NOBEPKH JOIDKHBI GHITH COGMONCHE TPeGOBAHAS:
- TI'OCT 12.2.007.0-75;

— 3KCIUTyaTallHOHHBIX NOKYMEHTOB CPEICTB NOBEPKH, a Takxke [IpaBun Texuuku Ge3omac-
HOCTH NPH SKCINTyaTallHH 3JIEKTPOYCTAHOBOK noTpebmTeneit U IIpaBmi TexHudeckol SKCImyara-
MM 3EKTPOYCTaHOBOK NMOTpeGHuTENE.
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= YKazaHHA [0 TECXHHKE GCBOHRCHOCTH, NIPHBEACHHEIE B JKCIUTYaTalHOHHOM JOKYMCHTa-
LHH HA 3TAIOHHBIC NATYHKH TEMICPaTYphl,

— YKa3aHHA MO TeXHHKe 0e30NaCHOCTH, NPHBEAEHHBIE B PYKOBOACTBE IO SKCILTYaTAIlHH
NIOBEPAEMOroO aTYHKa TEMOEPATYPHL

7.2 3ampemaercs TporaTh HarpeTsif JATUYMK TEMTIEPATyPhl PYKaMH H KJIACTB €ro Ha JIeT-
KOBOCIIIAMEHSAIOIIMECH IOBEPXHOCTH.

7.3 CrexssHHEIE cocyB! JIbI0apa DOKHEI IMETS OXPAHHBIE KOXKYXH H3 JKECTH HIIH [1/1a-
ctMaccsl. [Ipu paboTe co CTEKIAHHEIME cocyAaMH JIproapa HeoOX0AHMO TONB30BATECH 3ALMATHEI-

MH oukaMu. He AOMYCKACTICA YIIOTHATE JEA B CTCKIMHHBIX COCYAaX META/UIHYSCKHMH H OCTpPOKO-
HEYHBIMH NPCAMETaMH.

74  Tlpu u3pieYeHrH OXNKACHHEIX TATIMKOB TEMIEPATYPHI H3 COCYIOB HAzstoapa Heol-
XOJUMO IOJIB30BAaThCA XJIOMIaTOOYMAKHBEIMH [IEPYaTKAMH.

K BeINONHEHMIO H3MEpEHHUI TOMYCKAIOTCS JIHLA, 03HAKOMIICHHBIE ¢ PYKOBOICTBOM IO 3KC-
IUTyaTallHy OBEPAEMOro NaTYHKA TEMNEPATyphl H NpoMene HHCTPYKTaX 10 TeXHHKe Gesonac-

HOCTH, a TaKXe HMEIOIIMX KBATH(HKAMOHHYIO IPYNNY N0 TeXHHKe GesonacHocTH He Huxke [11 npn
pabote ¢ ycraHoBKaMH HanpsxkenueM xo 1000 B.

8 YCJIOBHsA NOBEPKH

8.1  Ilpu npoBeneHun NOBepKH COBMIONAIOT CAELYIONIAE YCIOBHA:

— TeMnepaTypa BO3[yXa B NOMEIICHHH, NPEAHA3HAUYEHHOM IUIS TIOBEPKH, NO/DKHA GBITH
(20+5) °C; otHOCHTeNbHAs BIAXHOCTH He Gonee 80%; aTtMocdeproe nasnenue ot 84 no 106.7 xI1a;

— BHOpauusl, TPACKa, yAapsl, MArHHTHBIE IOJI, KPOME 3€MHOT0, BIHIOIIHE Ha paboTy 3Ta-
NIOHHBIX JATIHKOB TEMIIEPATYPHI H APYTHX CPEACTB MOBEPKH, HOTDKHEI OBITH HCKIIIOUEHEL,

~ HanpsHKeHHe THTaHKA CETH JOJDKHO OBITH B NpefieNaX, yCTAHOBJICHHBIX SKCIUTyaTallHOH-
HBIMH JIOKYMEHTaMH Ha CPECTBA IOBEPKH,

8.2 K mposeneHuo NoBEpKH AOJKHBI GBITH AOIMYINEHE! JIHLA, HMEIOMIHE HEOOXOIHMYIO
KBATH(HKALHIO H aTTECTOBAHHBIC B KAYeCTBE MOBEPHTENEH,

9 IIOAI'OTOBKA K IIOBEPKE

9.1 IIposepka doxymenmawuu

9.1.1 Tlepen npoBeneHHEM MOBEPKH MPOBEPAIOT HAIMYHME HHCTPYKLHH M0 3KCILTyaTAOHH
CPEACTB MOBEPKH, aTTECTATOB HCHLITATENILHOrO 000PYAOBaHHSA, CBUIETENLCTB O MIOBEPKE CPENCTB
H3MepeHHit, nacnopra, KieAMa 1A CBHACTENECTBA O NpeblAyINel NOBepKe NaTYMKa TEMIIEPATy-
phL.

9.2 IToozomoska cpeocms nosepku

9.2.1 Bce cpencTsa NOBEpKH, TakHE KaK TEPMOCTATHI, KAIHGPaTOPhI, YCTAHOBKH IS pea-
JH3aNKK PENCPHBIX TOYCK, W3MEPHTENbHEIE MPHOOPH], NOMKHE! OBITE MOANOTOBIEHE! K paboTe B
COOTBETCTBHH ¢ HHCTPYKLHAMH [0 MX 3KCIUTyaTaruu. JomkHo GeiTh o6ecneyeHo npaBrIbHOE 3a-
3eMJICHHE NpHOGOPOB K JODKHBI OBITH BHITOJIHEHH BCe TpeGoBaHusA 6€301acHOCTH.

9.3 Hoozomoexa damuukoe memnepamypei

9.3.1 IloBepXxHOCTb HAaTIHKOB TeMIICPATYPHI, IPH HEOOXOTHMOCTH, OUHIIAIOT OT OKAIHHBL,
OTCIIOEHHH H T.II., HOCTIE 9eTO NPOTHPAIOT PaCTBOPHTEINEM.

9.4 Hoozomoexa HAT

9.4.1 Ilpu pasnensnod nosepke MUJT BemonHuTh omepammd 1o m. 9.3.1. OTKTIOYHTH
H3MEPHTENBHEIH Mpeobpa3oBaTenb OT HEPBHYHOrO Npeobpa3oBaTes.

9.4.2 Ilpn xomnnextHo#f moeepke HM/IT BemonnuTe omepauud no m. 9.3.1, a Takxke
HOAKIIOYHTE K H3IMEPHTENbHOMH ycTaHOBKE B COOTBeTCTBHH ¢ HJI,
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9.5 IKcnepumenmansnan oyenKa HeonpedeneRHOCIU eOURIINO20 uIMepenua conpo-
MUBTERUA 8 YCTOBURX KOHKPEMHOU nosepounoi nabopamopuu

9.5.1 HeonpeneneHHOCTh €MHHARIHOTO H3MEPEHHA CONPOTHBIICHHS ONpPEAENAIOT HPH TEM-
nepatypax, GMH3KHX K PaJfyHPOBOYHBIM TOYKAM, OTAENBHO I JaTUHKOB TEMIEPaTyphl pasjHy-
HBIX HOMHHAJIBHBIX COTIPOTHBJICHHH, MOBEPSEMBbIX B JaHHOM NaGopaTopuu. JIOMycKaeTcs HCHONb-
30BaTh TCPMOCTATHPOBAHHEIC MEPBI CONPOTHBICHHSA C HOMHHAIBHEIMH 3HAYEHHAMH, ONH3KHMH K
HOMHHAJIBHBIM 3HAYCHHAM MOBEPAEMBIX HATYHKOB TEMIIEPATYPHI.

9.5.2 HsmepeHHs MPOBOIATCH B TEPMOCTATAX, YIOBJIETBOPAIOWIHX TPeOOBaHMAM HACTOSA-
lue PEKOMEH/IAIMH, B 3aBHCHMOCTH OT TEMIIEPAaTYpPhl IOBEPKH. IIpoBomsaT He Menee 50 oTcueror
COTPOTHB/ICHHA M paccauThiBaloT CO pesynbrata m3MepenHs. Ui aBTOMaTHYECKHX OH(POBBIX
MOCTOB HEOOXOIHMO HCTIONB30BAT T€ K€ NAapaMeTPEI MPH [IPOBEACHUH KAKIOTO H3MepeHus (Bpe-
M3 HHTCTPHPOBAHHA, BpEMs OTCHETa H T.0.), YTO H IIPH MPOBEACHHH NOBEPKH. 3HaueHue CO pac-

CYMTBIBAIOT JIHGO ABTOMATHYECKH H3MEPHTEILHEIM MOCTOM, THG0, TIPH PETHCTPALHH [TOBEPHTENEM
OTAENBHEIX OTCYETOB, NO GopMye:

)

rae Ny, - HHCJIO OTCYETOB CONPOTHB/ICHHA JaTYHKA TEMIIEPATYPHI;
R, - pe3ynbTart j-ro oTcueTa;

R - cpeiHee 3HAYCHHE COMPOTHBIICHHUS.

10 IPOBEJEHHE ITOBEPKH H OBPABOTKA PE3YJILTATOB IOBEPKH

10.1 Brewnuii ocmomp, nposepKa MapKkuposKu u KomnieKmuocmu

10.1.1 BusyaneHblif 0CMOTp AaTYHKa TEMIEPATYPHI MOMKEH [OKA3aTh, YTO 3ALHTHBLA Kop-
[IyC, BHCINHHE KIEMMEI H BHCLTHHE NPOBOJA ATIHMKA TEMIIEPATYPhl HE HMEIOT BUAMMBIX paspylle-
HHH, pe3sOa Ha KIeMMaX, KIeMMHBIX FOJIOBKAX H INTYIEPax HEe HMEET MEXaHWIECKHX noBpexae-
HHH. JlaTIHKH TeMNepaTypel ¢ 3arps3HEHHON NOBEPXHOCTHIO 3AITHTHOM apMATYpHI K HOBEpKe He
JOIYCKAIOT.

10.1.2 Tlpu BHewIHEM OCMOTPE JOMKHO GBITH YCTAHOBIEHO COOTBETCTBHE NATYHKA TEMIIe-
patypbl TpeboBatuaM 'OCT 6651-2009 B 4acTH MapKHPOBKH H KOMILIEKTHOCTH.

10.1.3 Jlo Hauana moBepKH AATYHKA TEMIIEPATYpH C H3MEPHTE/LHEIM npeobpa3zoBarenieM
HEOOXO0AMMO MPOBECTH HACHTHQUKAIHIO NMporpammuoro obecnedenns ([10). s 3toro Heobxo-
AHMO BBINONHATE noaxmoyenne Kk I B COOTBETCTBHM ¢ NPIIOKEHHEM PYKOBOACTBA 1O 3KCILTYa~
TalK «MaeRTHGHKAUUS NTPOrpaMMHOTO 0GecIiedeHHs JaTYHKa TEMIEPATYPhI», ¢ KOTOPBIM MOXKHO
O3HAKOMHTECA Ha OQHUMANILHOM caifTe NpeAnpHATHA-H3roToBHTeNs. Bepcus I10, conepxamasics B
pasnene «Hudopmanns o6 yerpoltcrses, nomkHa GbITh He HUXKE YKa3aHHON B ONMCAHHH THNA,

10.1.4 Pe3ynbTarThl BHEIIHEro 0CMOTPa, POBEPKH MAPKUPOBKH, KOMILTEKTHOCTH noBepse-
MBIX aTIHKOB TEMNEPATYPhl H MACHTHOHKAUME NPOrpaMMHOrO OGECTICUEHHs NaTIHKA TeMIIepa-
TYPbIL BHOCAT B MIPOTOKOJ NOBEPKH (MpHIOKeHHe B).

JlaTyHKE TeMOeparypel, He OTBEHAIOILIME [EPEYHCIEHHBIM BhINE TpeGoBAHHAM, JaNbHEHmEH
NIOBEPKE He OJIEXKAT.

10.2 IIposepxa anexmpuyeckozo conpomugnenun u30NauuY npu memnepamype (20+5) °C

10.2.1 Noaxmoyator kieMMEl IpHGOpPa A7 H3MEPEHHS MEKTPHUECKOTO CONPOTHBIEHHA K

BEIBOZIAM H 3AlIMTHOMY KOPNYCY AaT4HMKa TeMmepaTyphl. [1ofialoT H3mepHTenbHOe HampsKeHHE
100 B.

10.2.2 IloxazaHus cHUMArOT B TeveHHe 10 ¢ mocne monayn HaNpOKEHHS # QHKCHPYIOT MH-
HHMAIIbHOE 3HA4YCHHE CONPOTHBIEHUS. CONPOTHBICHHE H30JALMH NATYHKA TEMIEPATYpPhl JOIIKHO
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COOTBETCTBOBATh TpeGoBakusM I'OCT 6651-2009. PesynnTarel IpoBepKH BHOCAT B NPOTOKOJ MO~
BEPKH (Npunoxenue B).

JlaT4HKH TemnepaTypsl, He OTBEYAOMIHE TIEPEYHC/ICHHEIM BEIIIIE TpeOGOBaHHAM, JaNbHEAIEH
TIOBEPKE HE NOAJIEKAT.

10.3 IIposepxa omrnonenun conpomusnenun om HCX npu memnepamype om muHyc 5
90 noc 30 °C

IIpoBepky OTKIOHEHHS CONMPOTHBIEHHS JATIHKOB Ttemneparypsl oT HCX Brimonxmor cnu-
UCHHEM C JTAllOHHBIM JIATYHKOM TemmepaTypsl npu 0 °C B HyNeBOM TepPMOCTATE HNH COCY.E
Jlbloapa, 3aMOTHEHHOM CMECHIO JThJa H BOZEI, IPH APYrol TeMIIepaType B JHAIla30He OT MHHYC 5 °C
no nioc 30 °C B TepMocTaTax (’KMAKOCTHBIX, CyXOGNOYHBIX, GO OHEIX).

10.3.1 Cauuenue ¢ 3manonnsim oamuuxom MeMRepamypsl 6 NCUOKOCMHOM MEPMO-
cmame.

10.3.1.1 JTANTOHHBIA JATYMK TEMMEPATYPHl H MOBEPAEMbIC NATUYMKH TEMIIEpaTyphl
NOMEIIAIOT B pabouuii 06seM TepMocTaTa Ha FyOHHY He MEHEe MHHUMAJBHOM rayOHHBI orpyxe-
HHsl, ykasanHo# B HJI Ha narunk Temmepatypsl. Ecin MOHTaXHAd A/iMHA MOBEpAEMBIX IATYHKOB
TEMIEPATyphl Goee MHHAMABLHOH TIyGHHB! NIOTPYKEHNA ITATOHHOTO aTYHKA TeMIepaTyphl KU
pasHa ¢, To 13 Beex JaTiHKOB TeMIIEpaTypbl JODKHEI HAXOTHTLCSA Ha OJHOM YpoBHe. Ecnu MoH-
TaxHad JUIHHA NOBEPAEMBIX NaTYHKOB TEMNEPATYPHl MEHEE MHHAMAIBHOH [TyOHHBI MOrpYXEHHA
STAIOHHOTO NaTYMKa TCMNEpaTyphl, TO JaTYHKH TEMNEPAaTyphl MOTPYXaloT B TEPMOCTAT HA MOH-
TXHYIO JUIHHY H B pE3yJIbTaT H3MEPCHHA BBOAAT TIONPABKY HA IIEpena) TEMIEpaTyp Mexay Cpea-
HUMH TOYKaMH 4O NoBepAEMEIX H 3TAIOHHOIO JaTYHKOB (110 11.6).

IIpuMmeuanue:

1. [Ipu noBepke NaTUHKOB TeMIEPAaTyphl MORTAKHOM JIMHOM MeHee 50 MM peKoMeHIyeTcs
HCTIONIB30BATh NEPETMBHOH HKHIKOCTHEIA TEPMOCTAT H CIICLHANBHBIE CPEACTBA /IS MEPMETH3ALHH
KOHTaKTHOH T'OJIOBKH.

2. IIpu moBepKe JATYHKOB TEMNEPaTyphl HEOGXOMMMO COBIIOCTH YKa3aHHs 10 MHHAMAIb-
HO#M riry0HHe morpyxeHus, mpuBegennsie B HI ncnoms3syemoro o6opyaoBaHus.

10.3.1.2 lloBepsieMBle JATYAKH TEMIEPATYpPHl MOAKMIOYAIOT K HIMEPHTENBHOM yCTa-
HOBKE B COOTBETCTBHH CO CXEMOH COCHHHCHHA BHYTPEHHHX NPOBOJOB JATYHKOB TEMIEPATYPHl K
CXeMaMH BHEIIHHX 3JICKTPHYECKHX noakmoueHui npubopos. Heo6xomumMo crporo cobmonars HH-
CTPYKLHIO MO MOAKIIOYECHHIO H 323¢MJICHHIO 3/IEKTPOR3MEPHTENbHOM annaparyphl. [Toaxkmouenue
AaTIHKOB TEMIOCPATYPHl K NEPEKIOYATEIM NO/DKHO OOECIEUHBATh HANEKHBIN 3NEKTPHYECKHH
KOHTaKT. [I0BEpXHOCTL HAKOHEUHHKOB H BHIBOAHBIX MPOBOJIOB JATYHMKOB TEMIEPATYDHI JOIDKHA
OLITE OUMILIEHa OT IUICHKH OKCHAOB. M3MepHTE/BHEL TOK JOKEH COOTBETCTBOBATD YKA3aHHOMY B
cnenHHKAUNH Ha NaTIHKH TeMneparypsl. [Ips HCMONb30BaHHH INEKTPOH3MEPHTENEHON yCTaHOB-
KH NOCTOAHHOTO TOKA J0/KHA OBITH ofecnedena KOMIICHCALHA Tapa3HTHEIX TEPMOIJIEKTPOIBHKY-
mux cun (T3JIC) Bo Bpems u3MepeHuid, HapUMeD, yTeM NEPEKIFOUESHH HATPABICHHS TOKA.

10.3.1.3 Ilocne nocTHkeHHA CTaGHIBHOrO COCTOSHHA (CONPOTHBICHHE NATYHKOB
TEMIEpaTyphl HE H3MeHsAETCA Gonee yem Ha 1/10 monycka 3a 5 MHH) NPOBOLSAT LIMKI M3MEPEHHIi:
H3MEPAIOT TEMIIEPATYPY 3TAIOHHBIM JATYHKOM TEMIEPATYDBI, 3aTEM NOCICAOBATENLHO H3MEPAIOT
COMPOTHBIICHHE NOBEPACMBIX NATMHKOB TEMIIEPATYPEl H BHOBb MOBTOPSAIOT H3MEPEHHE 3TATOHHBIM
AaTYHKOM TeMmepatypsl. [Ips HCTIONB30BaHWH ABTOMATHYECKHMX MOCTOB PE3YIBTAT KAXKIOTO H3Me-
peHns fomxeH ObITh MOMyYeH, KaK cpeHee apuMETHIECKOE 3HAYCHHE He MeHee, YeM U3 [ATH OT-
c4eToB. [luxn usMepenuit MOBTOPAIOT He MeHee ABYX pas. [ToKa3aHHsA 3TANOHHOTO JATIHKA TEMIlE-
PpaTypsI 3a BCE BPeMs H3MEPEHHUIH He JODKHEI H3MEHHTECA Gonee, yeM Ha 1/5 nomycka moBepseMbIx
JaTYHKOB TEMIIEPATYPHIL.

IpuMeuanue:

1. TIpu HCTIONB30BaHHU ABYXNPOBOMHOM CXEMBI COSAMHEHHS BHYTPEHHHX BBIBOAOB U IOJ-
KIIOYEHHS K H3MECPHTENBHOH YCTaHOBKE HEOOXOMHMO H3 Pe3ylbTaTa M3MEPEHHS COMPOTHBIICHHA
AaTYHKOB TEMIIEPATyphl BEMYCCTh 3HAUCHUE CONPOTHBIICHHA COSANHHTENBHEIX MPOBOIOB H COTIPO-
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THBJICHHA BHYTPCHHHX BEIBOZOB (€C/IH OHO YKA3aHO Ha JATYHKE HIH B CONPOBOAMTENLHOMN J0KY-
MEHTALHH).

2 Tlpy KCTIONB30BAHMM TPEXNPOBOIHOM CXEMBI COEIHHCHH BHYTPEHHHX BBHIBOJIOB HEOOXO-
AHMO H3MCPUTE CONPOTHBJICHHE MCXKIY ABYMA KOHTAaKTaMH, COEAMHEHHBIMH ¢ LENBI0, BKIIOYAK-
me# B cebs YD, u IBYMS KOHTaKTaMH, COSAHHEHHBIMH C napo# NpoBOJHUKOB, HAYIHX H3 OJHOH
TOYKH U3, H 3aTeM BHUECTE 3HAYCHHE BTOPOTO COMPOTHBJCHHA B3 3HAUCHUA NepBoro.

10.3.1.4 ITo janHBIM H3MepEeHUH PaCCUKTLIBAIOT Cpe/Hee apH(pMeTHYECKOE 3HAYECHHE
H paMax TEeMNepaTyphbl B TEPMOCTATE, CPEAHHE 3HAYECHHA CONPOTHBIEHHH MOBEPAEMbIX JATUHKOB
Temnepatypel ¥ CO cpemnero apupmeTHdeckoro 3Hauenus. J{OmycKaeTcs HCIOMB30BATH CaMo-
CTOATEILHOE HIIH BXOJSINCE B KOMIVICKT IIOCTABKH CPEICTB IIOBEPKH ATTECTOBAHHOE NPOTPaMMHOE
oecreyenre, MpeHA3HAUYCHHOE [UIs ABTOMATH3ALHMH TIPOLIECCOB IPagy¥pOBKH H NOBEPKH JaT4H-
KOB TEMMEPaTypsl, 00paboTKH H XpaHEHHsS Pe3yILTaTOB.

10.3.1.5 Pacuer paciiMpeHHON HeompeseNeHHOCTH pe3ynbTata HM3MEpEHHA MPOBOIAT
0 METOAHKE, HIIOKEHHOH B pazaene 11.

10.3.2 Cnuuenue c smanonnsim damuuxom memnepamypus: npu memnepamype 6 °C,

10.3.2.1 s onpenencHus CONPOTHRICHHS QaTIHKOB TEMIIEPATYPHI NIPH TEMIIEpATYpe
0 °C pexoMenAyeTCA HCTIONB30BATE TEPMOCTAT HIH COCYA Hproapa, 3an0IHEHHBIN CMECHIO MEJKO-
IpoOGNIEHOFO NIbJA B OXJIAKICHHON BOABL Jlen o/mkeH OBITh YBIaXHEH 1 YILTOTHEH MO Beeil Macee,
4TOGBI B CMECH NTbJIa H BOABI He GbUI0 MY3BIpell BO3AyXa ¥ H3IHINKA BOIbL.

10.3.2.2 YcnoBus NOrpyXeHH JATYHKOB TEMIOEPATYPH H TMOAKMOYEHHS K H3MepH-
TENbHOH ycraHOBKe - mo 10.3.1.1 1 10.3.1.2. TommuKa cost JbXOBOASHON cMECH, OKpyXarole
TepMoIpeoOpa3oBaTeH, He JOJDKHA OBITE MeHee 30 MM.

10.3.2.3 ITocne pocTrKeHHA CTAGHIBHOTO COCTOAHHSA MPOBOJIAT H3MEPEHHE TeMIiepa-
TYphl STAIOHHBIM JIATYMKOM TEMIEPATYPHI, 3aTeM IIOCIENOBATENBHO H3MEPAIOT CONPOTHBICHHE
TIOBEPAEMBIX JATIHKOB TeMneparypel. Heobxoaumo mpobecTH He MeHee 10 OTCHETOB COMPOTHBE-
HHA JUIA K&OKIOOTO Aarduka TeMmneparyphl. Ilo NOMyYeHHBIM JaHHBIM PacCUMTHIBAIOT CpeIHEe
apH(METHYECKOE 3HAYCHHE CONPOTHBIICHHA JaTIMKOB TeMneparypsl 1 CO cpeHero apudMeTHye-
CKOTo 3HaYCHHA,

10.3.2.4 Pacuer pacnmMpeHHOl HeOUpPeNENCHHOCTH pe3ylbTaTa H3MECPEHHH TIPOBOAAT
N0 METOAMKE, H3NOXKEHHOM B pasnene 11.

10.3.3 Kpumepuii z00nocmu damuuxa memnepamypet.

10.3.3.1 JlaT4nK TeMrepaTyphl CIHTAIOT FOAHBIM H JOIYCKAIOT K AaibHemei ToBep-
K€ B TOM Clly4age, ecli OTKIOHEHHE ero conpotHierus oT HCX ¢ yyeroM pacuuupenroit seonpe-
JICJICHHOCTH pe3y/bTaTa H3IMEPEHHUS He MPEBbINACT 3HAYCHHH MM COOTBETCTBYIOMEro Kiacca 10-
nycka (Tabnsua 6), T.e. BEINOTHEHEI OAHOBPEMEHHO IBA HEPABEHCTBA:

(R,((tx)—Ivlh,c-J,{(tx)+U)/‘:1—11e S+ALL

, 2
(Ry (t,) = Rycx (1,) -4*_1)/"“;—“1e 2-Ar,

rae R.(1,)- cpeHee 3HAYCHHE CONPOTHBIEHHA MOBEPAEMOro JATYUKA TEMIEPATyPHI, OM;
I; - CPeZIHAA TEMIICpaTypa, H3MEPEHHAA STAIOHHEIM AATYHKOM TEMIIEpaTypsl, °C:

Ryjcx (1) - 3HAYCHHE COTPOTHBICHHS NaTdHKa TeMreparypsl mo HCX mpu TeMneparype ¢,
Owm;

U - pacllMpeHHas HEONpPEAENCHHOCTh pe3yNbTaTa M3MEPEHHs CONpPOTHBICHHA NATYHMKA
TEMIEPATYPhl, PACCYHTAHHAS IO METOJMKE, H3NIOXKEHHOM B paszene 11, Om;

%? - TYBCTBHTEJILHOCTD JAaTYHKA TEMIepaTyphl IPH TeMneparype r,, Om/°C;
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tAt, - DOpenensl NOmyckaeMbX OTKIOHeHud or HCX gparumka Temmepatypel mo
I'OCT 6651-2009 npu Temneparype 1, , °C.

10.3.3.2 H3MeHeHHe 3HAYEHHA OTKIOHEHHA COMPOTHBICHHA AATIMKOB TEMIICPATYphI
or HCX ¢ yuerom pacuupennoi Heonpe/ieleHHOCTH pe3y/ibTaTa K3MEPEHHS, BHPAKEHHOrO B SI1-
HHIAX TEMIIEPATYpEl, IIPH TEMIlepaType TPOAHOR TOYKH BOIBI 32 HHTEPBA BPEMEHH MEXY JBYMS
HOC/ICNOBATEIbHEIMH NOBEpKaMH (Ipelid MeTponormyecknx XapakTepHCTHK), JOIDKHO OBITH He Go-
nee ykazaHHoro B HJI Ha naT4uK TeMmepaTyphl KOHKPETHOrO THIA. IloBepaeMEle NaTHAKH TeMie-
paTypsl, He YIOBIETBOPAIOMIKE ITOMY TpeOOBaHHIO, JOIKHEL GBITh 3a0pakOBaHEIL.

Tabnuua 6 - Merponornyeckue XapaKTepHCTHKH JATIHKA TEMIIEPATYPH C AHAOTOBBIM BBIXOIHBIM
CHTHAJIOM.

Tun natynka Knacc Juanason uamepennii', °C | TIpesensl JOMYCKAEMEIX OTKIOHE-
TEMIIEPaTYPhI JomycKa oT 10 Hui ot HCX, °C
A =50 +120 + (0.15+0.002 - |t))
ot B ~50 1200 £(0.3 +0.005 - [1)
C -180 +200 (0.6 +0.01 - |7
AA -50 +250 +(0.10 + 0.0017 - |t))
TCIIT, A -100 +450 +(0.15+0.002 - Jf))
TCHT Ex B -196 +600 £ (0.3 +0.005 - 1)
C -196 +600 = (0.6 +0.01 - |f))

'~ YKa3aHbI IIpe/ieNIbHbIe 3HAYCHNS. KOHKPETHEIH HaNa3oH, B 3aBHCHMOCTH OT KOHCTDYKTHBHOK
oIM(HKALHH, yKa3aH B IACIIOPTE H B MAPKHUPOBKE JIaTUMKA TEMIIEPATyphI;
|f|- abcomoTHOE 3HaueHHe TeMnepaTyphl, °C, 63 yieTa 3HaKa

10.4 Ilposepxa omrnonenun conpomuenenun om HCX npu memnepamype om 90 oo
103 °C

10.4.1 TIpoBepky NpOBOAAT AMNA AATIYHKOB TEMIEPATYpPhI KiaccoB AA, A u B ciuyeHuneM ¢
ITAOHHBIM JATYHKOM TEMIIEPATYphl B JKHIAKOCTHOM HJIH MapOBOM TEPMOCTATE N0 METOAMKE, H3-
noxeHHo# B 10.3.1. Kpurepuii rognoctH - mo 10.3.3.

Ipumevanue:

1. Hcnonb3oBaHKe NApoBBEIX TEPMOCTATOB, PEATH3YIOIMIAX TOYKY KHICHHS BOJBL, - B COOT-
BETCTBHH ¢ TEXHHYECKHM ONHCAHHEM H HHCTPYKIHEH O HX TPHMEHEHHIO.

10.5 Onpedenenue ocnosnoii abconiomnoil nozpewnocmu HJT

10.5.1 Pa3zdenvnasn nogsepka

10.5.1.1 Jns  nepeHuHoro npeobpazoBarens HWJT BEMONHHTE oOmepalHH Mo
nm. 10.3 - 10.4.

[Ipumeyanue:

1. Jna UAT c ycnosrsIM obo3HavueHueM tounocta — HOS, H10, F10, P10 nononxurensno
TPOBEPAIOT OTKIOHEHHE conpoTHBIeHHA oT HCX npH MHHHManbHOK H MakCUMAJBLHOH TeMmepa-
Typax AHanasoHa npeoOpa3oBanus. IIpn MEHHMATBHON TeMIlepaType AMaa3oHa NpeoGpa3soBaHHs
MeHblie MuHYC 70 °C npoBepsioT oTKIOReHHe conpotunieHns oT HCX npu Muuyc 200 °C u MH-
Hyc 50 °C;

2. TloBepka ana teMnepatypsl MHHYC 200 °C npoBoautes B cocyae Jproapa ¢ JKHIKHM a3o-
ToM. [loBepka ns Temneparypsl MaHyc 50 °C MPOBOJHTCA B TEPMOCTATE IEPETHBHOM IIPEIH3HOH-
HOM;

3. IloBepka nns TemMneparyp Beime auanaszona ot 90 °C mo 103 °C npoBoauTes B TepMocTa-
Tax XHAKOCTHBIX, CYX00IOUHBIX, PIEOUAHBIX,

10.5.1.2 Ocuosay1o norpemrocTs UI1 onpenensior METoqoM CpaBHEHHA H3MEPEHHO-
r0 H PacyeTHOIO 3HAYCHHH BBHIXOJHOIO CHrHala B TOYKaX, cooTBeTcTBYIomMX 0, 50, 100 % nnana-
30Ha H3MEPHTENBLHOrO Mpeobpa3oBaTtelis B 1OCIEAOBATENLHOCTH, YKa3aHHOH HHXE:

~ HII nomxnounTs K kKanuGparopy CHrHaoB cornacHo HJI;
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— C nomompero kajanbparopa curHanos Ha Bxox MIT nomats curnan B Owm, COOTBETCTBYIO-
i pacuéTHoMy curnany 0, 50, 100 % xuanasona npeo6paszosanus WII, ONHOBPEMEHHO H3MEpAs
H 3aTHCHIBAsA BEIXOMHOU TOKOBEIH CHUTHAIL.

—  3HadyeHHe TEeMIICpaTyphl f,- » COOTBETCTBYIOIICE H3MEPCHHOMY aHAJIOroOBOMY BBIXOJHOMY
curdany / ;m paccuHTEIBaeTCA no gopmyne 3:
i
— min
£ = T (= Fn )+, °C 3)

max min
rae I ;wc — pe3ynbTar H3MepeHHﬁ TOKAa, COOTBGTCTBYIO]IIHﬁ HBMepﬂeMOﬁ TEMIIEpaType, MA;
1 min » I max — HHXKHHH H BerHHﬁ Npeacibl fHana3oHa IIpCOGp%OBB.HH}I BBIXOZHOTI'O TOKa, MA;

Ymin 3 Lmax — HHDKHUH M BepXHuif IpedeNs! IHana3oHa npeoGpasosanua UIT, °C.

PesynbTaTel MOoBEpKH CUMTAIOTCA MOJIOKHTENBHEIMH, €C/IH MOTPEMIHOCTL H3MEPEHHIH, paccyu-
TaHHad 1o ¢popmyne 4, B KKAOH TOUKE HE IPEBLINACT 3HAYEHHUA, yKa3aHHBIX B Tabnuue 7.

Ayn =4 -1,,°C @

Tabnuua 7 — Metponorngeckue xapakrepuctike UL, BXoASIHX B cocTap JaTYHKa TeMNEPaTyphl

BuJ BEIXOIHOTO CHIHANIA H YCIIOBHOE Tiuanasos ITpeaensl momyckaemoi
o6o3Hauenne Tousoctd T peo6pasopanms 7. °C OCHOBHOH a0coMoTHOMH
COTJIACHO MpHIOKeHHIO b peobp " OrpelTHocTH, °C
T25 ot 10 no 300 pnou. +0.3
cB. 300 o 800 +0.1%-¢,
ot 10 go 120 Bxmrou. +0.3
140,70 ¢B. 120 o 800 +025% -,
ot 10 mo 200 BxutroU. + (.1
H10, F10, P10, H25, P25, F25, W25 ep. 200 20 800 1005% 1,
oT 10 no 200 Bxmoy. 0.2
H70, P70, F70, W70 cB. 200 20 800 $0.1% 4
HO5 ot 10 mo 800 + (.04
[Ipumeuanne;
tn = tmax —tmin ’ OC (5)

TAe . H I, — BEPXHHH H HIKHUH Mpe/iesibl JHaNa3oHa npeobpa3opanns (YKasaH B nac-

HOPTE H B MAPKHPOBKE JaTdrKa TEMITEPaTyPEI).

10.5.1.3 WIT UAT c ycnoBHEM 0603HaYeRneM ToaHOCTH — HOS, H10, F10, P10 Heo6-
XOJUMO HACTPOHUTH B COOTBETCTBHH ¢ I1. 10.6,

10.5.14 Hocne nacrpoiiku WIT, HAT nposepsoTcs B ABYX TOYKaXx, COOTBETCTBYIO-
mx 20 1 80 % nuanazoHa Ha COOTBETCTBHE 3asBICHHON TOYHOCTH.

10.5.2 Komnnexmuan nosepxa

Ilosepxa U/IT BrimonHAeTcs B KpaifHHX H JBYX TOYKax BHYTpH Anana3oHa npeo0pasopa-
HHA, BKIOYas TouKy «0». JlomyckaeTcs MPOBOAHTH MOBEPKY B KpalHHX M OXHOM Touke BHYTPH
Auana3oHa [ipeoOpa3oBaHHs, €CIH MOCeAHEM He npepbinaer 300 °C.

[lpumeuanue:

1. Tlpn MuHMMaNbHON TeMnepaType NHANazoHa npeoGpa3oBanus MeHble Munyc 70 °C, 3a
HCKIIOUCHHEM 3Ha4eHus MuHYC 200 °C, nonyckaerca nposepsaTs oTkIoOHeHue ot HCX NP MHHYC
70 °C;

2. TloBepka 11 TemnepaTyps: MuHyc 200 °C npoBoauTca B cocyne Jlproapa ¢ )XHAKHM a30-
ToM. IloBepka s Temneparypst Munyc 70 °C npoBoanTcs B TEPMOCTATe [IEPETHBHOM PELH3HOH-
HOM;

3. IloBepka s TemMnepaTyp BhIme nHanazoHa ot 90 °C mo 103 °C MPOBOIHTCH B TEPMOCTA-
Tax XHAKOCTHEIX, CyXOOIOYHBIX, QIIOHIHEIX.
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- 3HauCHHE TEMIIEPATYDH /, , COOTBETCTBYIOMIEE HAMEPEHHOMY aHAJIOTOBOMY BBIXOJ-

HOMY curnany / ;,,,, paccuHTBIBaeTCA o hopmyie 3.

Pe3ynbTaTsl MOBEPKH CUMTAIOTCS TIONOKUTEIBHBIMH, €CITH NIOTPELIHOCTE H3MEpeHHii, pac-
CUMTaHHAsA 110 Gopmyne 6, B KaKXOM TOYKe HE NPEBLIIACT 3HAYCHHI, yka3aHHbIX B Tabnuue 8. [1pu
HCBBINONIHEHHM  3TOTO  YC/NOBHA JIOMYCKAaeTCd NpPOBOAMTL HAacTpodiky ofmero capura WII,

cornacio ykasanuit B HJI. [locne nacTpolixu Heo6xomuMo NOBTOPHTS BEITONHEHHE onepausi mo-
BEPKH.

Appr =4 —tr,°C (6)

Tabmuua 8 — Merponoruyeckne XapakTepHCTHKH W]IT ¢ BLIXOAHBIM CHrHANIOM MOCTOSHHOIO TOKA

H (H1H) Wi poBEIM cHrHANTOM Mo nipotokonaM HART, PROFIBUS-PA, FOUNDATION Fieldbus,
Wireless HART

BHa BEIXOJHOTO CHrHANA H Tpeze ———
Tun gatunka YCJIOBHOE 0003HAYEHHE Huanazon ocrI: oﬁ}::; gﬁcgmomo i
(o]
TEMIIEpaTyph Toqﬂg;:; g/)lxlg Hc}grgacno npeobpa3oBaHud ¢, °C morpemHocTH, °C
H25 ot 10 mo 120 ximou. + 0.3
¢B. 120 no 800 +0.25% - ¢,
ot 10 o 160 Bxmou. +0.4
P25, F25, W23 ca. 160 0 800 £025% 1,
ot 10 no 150 Bxiou. +1.0
TCMT, H70, P70, F70, W70 cB. 150 0 800 $07% 1,
TCMT Ex ot 10 mo 100 Bxmoy. +0.15
TCIIT, H10, F10, P10 cb. 100 0 800 £0.1% 5,
TCIIT Ex T25 ot 10 go 200 B0y, + 0.5
¢B. 200 mo 800 +0.25% -1,
T70 oT 10 go 150 Brmou. +1.0
¢B. 150 no 800 +0.7% ¢,
T40 ot 10 o 125 Brxmou. +0.5
cB. 125 mo 800 +04% -1,
ot 10 no 150 Bxmou. + 0.07
TCNT Ex HOS 8. 150 210 800 £005% 1,
Ilpumeyanmue:
Ipenensr gonyckaemoit 0CHOBHON aGCOMOTHOM MOTPEMHOCTH AATYHKOB TEMIIEpPaTyphl, IpHBeE-
AeHnble B TabuLe 8, oGecneynBaloTCs PH YCIOBHH, €C/TH HUXKHHH TIpeAen AHana3oHa npeobpa-
30BaHHA HAXOIHTCS B IHANA30HE TEMMepaTyp oT MHHy¢ 200 no 0 °C.

10.6 Hacmpoiixa HIT
10.6.1 Hactpoiika Il nposoautcs B cootBeTcTBHH ¢ HJI,

11 PACYET PACIIMPEHHOH HEOTIPEJAEJIEHHOCTH HOBEPKH AATYHKOB
TEMIIEPATYPBI B TEPMOCTATE

11.1  CymmapHy10 CTaHAGpTHYIO M PaCIIMPEHHYIO HEONpeaeNeHHOCTH NOBEPKH AATYUKOB

TEMITEPaTyphl pacCYATHIBAIOT WA KAXIOH TeMIepatyphl nosepkH. IIpu pacyere cymMMapHo# Heon-
PEACNCHHOCTH TOBEPKHM YYHTHIBAIOT HEONPENCNEHHOCTh H3MEPEHHN TeMIepaTyphl STAIOHHBIM
AATIMKOM TEMIIEPATYpPLl H HEONPENCIEHHOCTL H3MEPEHHOTO 3HAYECHHA COLPOTHBIICHHS TIOBEpse-
MOTO [aT4MKa Temnepatyphi. i pacdeTa MCNONB3YIOT JaHHBIE, HONYYEHHbIE TPH MPOBEACHHM
u3mepenutt (pasnesn 10), JaHHbIe, TOTYYEHHBIE TIPH [IPeABAPHTENEHON SKCIEPHMEHTATEHOM OlEHKE
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HCONPENCNEHHOCTH, CBA3AHHOM cO CyYaliHEIMH 3(deKkTaMi NPpH H3MEPEHHH B KOHKPETHOH NOBe-
po4Hok snabopatopuu (mo 9.5), a Takke JaHHEIE, MPHBEACHHBE B CBHAETENBCTBAX O IIOBEPKE

CPeACTB M3MEPEHHH: TEPMOCTATa, STANOHHOTO JTYHKA TEeMIIEPaTypPsl H H3MEPHTENBHON YCTAHOB-
KH.

11.2  3Hagyenue TEMIICPATYphl, ONPEACICHHOE 110 MOKA3AHHAM 3TAJIOHHOTO JAATYHKA TEM-
1IEpaTypbl, PaCCYATHIBAIOT IO FPANyHPOBOYHOM XapaKTEPHCTHKE 3TATOHHOIO JATYHKA:
t.=f(R,), @)
rae R, - cpeaHee apudMeTHUECKOE 3HAUCHHE H3 Ppe3YNLTaTOB H3MCPEHHSA TEMIEPATYphI,
ompenenseMoe 1o gpopmyie:
] N
R, ==>R, (8)
NG
rae N — uHC/O H3MEpEeHHH CONPOTHBIEHHA STATOHHOTO JaTIHKA TCMIIEPATYPBI, BEHINON-
HCHHBIX ITPH TPAAYHPOBKE,

R; — 3Havenue, COOTBETCTBYIOIMEE | -My HIMEDEHHIO COTPOTHRIICHUS STANOHHOTO JATYHKA
TEMIIEPATYPHI.

11.3  BrojokeT HeonpeAeNneHHOCTH VIS TeMIIEpaTypHI, H3MEPEHHOH 3TaJIOHHBIM JaTYHKOM
TeMIIEpaTyphl, BKIIOYAET B ce0f CIIEAYIOIHE COCTABISIOMHE:;

11.3.1 Craugapmyio HeompeneneHHOCTs, 0GYCNOBNEHHYIO CITy9aiHbIMH s dexramMu npu
M3MEPEHHAX, PaCCYHTHIBAIOT, kak CO Cpe/lHero 3Ha4eHHS Pe3yNbTaTOB H3MEPEHHH, BEITOJIHEHHBIX
B OIHOM H3MEPHTENILHOM IIHKJIE STAIOHHEIM JATIHKOM TEMIEPATYpHI 10 dopMyie:

u(rtabl)

)= , 9
u(’:'abl-_/) \/Fj (9)

rae  u(r,,)— CO eIHHHYHOTO H3MEPEHHUS TEMIIEPATYPsl STATOHHOTO JATYMKA TeMIIepaTy-
PBI, onpefeneHHoe mo 9.5;

N j —HHCIO H3MepCHHﬁ B OTHOM H3MEPHTCIBHOM ITHKIE.

11.3.2. CrangapTHyio HEONpeNeNeHHOCTh, 0GYCNOBICHHYI0 HECTaGHIBHOCTBIO TeMIlepary-
Phl B TEPMOCTATE 33 BpEMs BCEX LHKIIOB H3MEPEHHH, PacCUHTRIBAIOT METOAOM o THIY B o ¢op-
MyJie:

u(z, ) = Lo ~lmin (10)
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rac tmax , tmin - COOTBCTCTBCHHO MaKCHMAabHAA  MHHHMAaILHAA TEMICPAaTypa, H3IMEpEeHHas

ITATOHHBIM JAaTYHKOM TEMIIEPATYpPHI 3a BPCMA NIPOBCACHHA BCSX HIMCPHTENBHBIX IHKIIOB.

11.3.3 CranmapTHyio HeONpeAENEeHHOCTh rPalyHpOBKH STANTOHHOTO AATYHKA TEeMIIEPaTyphl
PacCUMTHIBAIOT 0 opMyne:

U3
u(dt)==, (11)

rae U , - paCllHpeHHas HEONpeACNIeHHOCTh I'PAnyHpOBKH 3TAJIOHHOI'O JaTYUKa TeEMIEpary-

PBL MIpH £ =2, NpHBEACHHAA B CBUACTENECTBE O €ro NOBEPKe (WM IOBEPHTENbHAA [OrPELIHOCTE
[pH I0BEPUTENBLHOM BEpOATHOCTH 95%).

11.3.4 Crannaprayro HeonpeHeNeHHOCTb, 06YCIOBIEHHYIO HETOYHOCTBHIO 3JIEKTPOH3MEPH-
TENbHOH yCTAHOBKH, MPH HCIONB30BAHMH NATYAKA TEMIEPATYPHl ¢ TEPMONpeoGpasoBaTesieM co-
IPOTHBJICHHA B Ka4eCTBE TYBCTBHTEIBHOIO 3MEMEHTA, KAK 3TANOHHOIO AATYMKA TEMIIEPaTYphI,
PaCCUHTHIBAIOT CREAYIOIIHM 00pa3oM:

u(r, )=%, (12)
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rae U, - paclinpeHHas HEONpENENEHHOCTh H3MEPEHHA MpH k =2, NpHBEACHHAA B CBHJE-
TE/BCTBE O NIOBEPKE YCTAHOBOK J/IA H3MEPEHHs COMPOTHRIEHHUS,

ITpumenanue:
1. Ecnu B cBHZETENBCTBE O NOBEPKE YCTAHOBKH YKa3aH npenes 10nycKacMol NOrpellHOCTH
*A,,, TO CTAHAAPTHYIO HEOTIPEAE/IEHHOCTh PACCYHTHIBAIOT METOIOM IO ™My B (HopManeHoe pac-
npeaenexue) no Gopmyne:
A
u(dr, ) = ;” , (13)

11.3.5. CrannapTHyIO HeONpenencHHOCTD, BBI3BAHHYIO OFPaHHYEHHOH paspemarolmei cno-
COBHOCTBIO OTCYETHBIX YCTPOHCTE 3MEKTPOH3MEPHTENBHOMN YCTaHOBKH, OIICHHBAIOT 110 THIy B mo
tdopmyne:

a"S

u(or,,)=—%, (14)
rs Jg
rie ta, - paspemaiomas cnocoGHOCTs YCTRHOBKH UL H3MEPEHHA COMPOTHBICHHS ITAJIOH-

HOTO JIaTYHKA TeMIIEPaTyPhL.

11.3.6. CranmapTHylo HeonpeAeneHHOCTD, O0YCIOBIICHHYIO HECTaOHMIBHOCTRIO TAJOHHOTO

AAT9HKa TEMIIEPATYPBI 32 MEXTIOBEPOYHBIA HHTEPBA, OLEHHBAIOT METOAOM 10 THIY B no dopmy-
ae:

u(dt,) =%, (15)

rae ta, - HHTEPBAT BO3MOXHOIO H3MEHEHMA MOKA3aHHH FTATOHHOTO JATHHMKA TeMIIepary-
PBl B TPOHHOH TOYKe BOJEI, OTIPEENCHHBI SKCIEPAMEHTATBHO NPH [EPHOIMYECKOH NOBEpKeE 3Ta-
JIOHHOr 0 JIaTYHKA TEMIEPaTyPh! H NPHBEICHHBI B CBHACTENBCTBE O €ro NOBEpKE.
11.4 CocTaBnaior GIOIKET HEOIpPEAENEHHOCTH H3MEPEHHI TeMIEpPaTyphl 3TATOHHBEIM
JaTYHKOM TeMOepaTtypsl (cM. Tabnuny 9).
Tabnvua 9 - BromwkeT HeonpeeneHHOCTH H3MEpEHHUI TEMIIEPATYPEI 3TAIOHHBIM JATYHKOM TEMIIE-
aTyphl

) p— Ouenka cTraHaapTHO| Heonpene- KosHupenT Biian B cymmapHyio
NEHHOCTH, THIL, pacnpeeneHHe, CTaHAAPTHYIO
HEOTIPEACNEHHOCTH BIIHSHHS
METOJ pacyeTa HEONPEAENEHHOCTD
Coyuaiinsle a¢idextnl mpu Tun A, HopmaneHoe pacrpese- 1 U(ip1-;)
M3MEpEHHH nenue, u(r,,,_;), 11.3.1 C, C
HecrabunbHocTs Temnepa- | THN B, paBHOMepHOE pacnipene- 1 u(t.)
TYpbl B TEPMOCTATE nenue, u(f ), 11.3.2 s
I'pamyvpoBka atanonHoro Tun B, HopmanbHoe pacnipene- 1 u(st.)
AATYHKA TeMIEPaTyPhI nenue,u(dt,),11.3.3 ?
IToBepxa u3mepuTensHoti Tan B, HopmansHoe pacripenie- J__ iu( sr)
YCTAHOBKH neHue, u(dr, ),11.3.4 C, C, s
Paspelnaioimas croco6- Tun B, paBHoMepHoe pacnipesie- 1 1
HOCTb H3MCPHTEJBHOM yc- nenne, u(r, }, 11.3.5 ok Eu(é‘r,s)
TaHOBKH 1 1
HecrabunsHocTb atanon-
HOTO aTUHKa TEMMIEpaTy- Tun B, paBHOMepHOe pacnpene- { (St
PbI 32 MEKTIOBEPOYHbIH nenue, u(dt,), 11.3.6 T
HHTEPBAaN
Ilpumedanne: C, - k03¢ HULUHERT YyBCTBUTENLHOCTH 3TATOHHOTO JATUHKA TEMIIEPATYpLI, OIlpe-
AENACMEI TIPH TEMIIEPATYpe ¢, 110 yPaBHEHHIO, IPUBEACHHOMY B CBHAETENLCTBE O [IOBEpKE JaT-
YHKa TEMIIEPATYPH
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115 CymmapHyIo CTaHAapTHYIO HEONpeAeNneHHOCTD pe3ynpTaTa HIMEPEHHA TEeMIICpaTy-
PbI STATOHHBIM AATYHKOM TEMIIEPATYPE! PACCUHTHIBAOT 110 GOpMyIe:

1
Uolt) = |5 0 i )+ 0 (1) (B, + st () 4 (1) 442 (51, (16)
C] C] Cl

IIpuMeuanue:

1. Pacuer HCOIIPENCNCHHOCTH H3MEPCHHUS TEMIICpaTYpPHl MIPH HCHOJAL30BAHHH 3TAJIOHHBIX

AATHHKOB TCMIEPATYPBL, A1 KOTOPHIX XapaKTEPHbI ApyrHe (yHKIHH NpeoGpasoBaHHs, MPOBOALT
aHANIOTHYHO BBIIEH3IIOKEHHOMY.

11.6  3HayeHHEe CONPOTHBAEHHS IPAJYHPYEMOTO IATIHKA TEMIIEPATYPH! IIPH TEMIIEpaType
!, — R, (1) paccunTHIBAIOT 10 hOpPMYTIE:

R,(2) =R, (1,)+C,6t, +C,bt,,, a7n

dR
roe C, - XoohQHUHEHT YYBCTBHTEIBHOCTH JATIAKA TEMIEPATYPbI o onpenenseMbIit o

ypasrernuio HCX naTuika TeMnepatypel pH TeMneparype 7, ;

Oty -TOTIpaBKa, paBHAsA H3MEHEHUIO TEMIIEPATYPHI O BEPTHKAIBHON OCH pabodero obsema
TEPMOCTaTa HIIH Kanubparopa Mexay cpemuelt Toakolt U moBepseMoro naTiHka TEMOEpaTyphl H
3TAJIOHHOr0 JaTYhKa TeMIIEpaTyphl;

&t;, -NONpaBKa, PaBHAA H3MEHEHHIO TEMIIEPaTYPhl 10 FOPH3OHTANBHOM 0CH paboero 06b-

eMa TepMOCTaTa HIIH KanubpaTopa Mexay cpemnei Toukoi UD noBepseMoro AaT4MKa TEMIIEpaTy-
PBl H 3TAIOHHOTO JAaTYUKA TEMNIEPATYPHI,

Cpenree 3HayeHHe COTPOTHBIEHHA IPaflyHPyeMOTrO AaTUHKa TEMIIEpAaTyphl IPH TeMIepa-
Type , — R, (¢,) paccuMTRIBAIOT, Kak cpefHee apH(METHYIECKOe 3HAYEHHe Pe3yNBTATOB H3MEPEHHH
COMPOTHBIICHHA JaTIMKa TEMIEPATypsl MpH rpagyuposke no 10.3.1 no popmye:

3 18
Rhax)—ﬁgkﬁ, (18)

rae N - YHCIIO H3MEPEHHH CONPOTHBIEHHS JAaTUYHKA TEMIIEPATYPEL;

Ry, - pesynbTar i-ro H3MepeHHA CONPOTHBICHHS AATYRKA TEMAEPATYPhL

Ilpumeyanne:

1. TlonpaBkK Ha BEPTHKATLHBI H FOPH3OHTAIBHLLY IPATHEHTH TEMIIEPATYPEI BBOIAT 10 pe-
3yAbTaTaM HCCNEN0BaHHHA TEPMOCTaTa B OBepouHoit TaGoparopuu. Ecu npu nosepke TepMocrara
TPaJHEHT TEMIEPaTyphl ObUI ONpeZiesicH TONBKO B BHJIE MPEAENOB OTKIOHEHMA TEMIEpaTypsl OT
CPEIHErO 3HAYEHHA ta , Ta,, 1H00 ecld Heu3BecTHA JTHHa YO noBepsaeMEIX JaTIHKOB TeMIepa-

TYPBL, TO IONPABKH NPHHHUMAIOT PaBHBIMH HYIO. 'pafiMeHT yYHTHIBAIOT TOJILKO BBEACHHEM HEOI-
peaeneHHOCTH no 11.7.4.

11.7 BrojokeT HeoNpeNeNeHHOCTH H3MEPEHMH CONPOTHBIEHHS AATIHKA TeMIIEpaTypbl
BKJIIOYAET B ce04 CIIEAYIOIHE COCTABIIAIOLIHE:

11.7.1 CraHnapTHy!o HEONpEAETEHHOCTD, OGYCIOBIEHHYIO CIy4alHEIMH 3(deKTamu npH
M3MEPEHHSX, BRINOMHEHHBIX B OHOM H3MEPHUTENBHOM IHKJIE MOBEPIEMBEIM NATIMKOM TEMIEPATY-
Phl, OLIEHHBAIOT N0 GopMyIe:

_ u(na)

UV ) = N (19)

rae  u(ry,,)— CO eIMHAYHOrO H3MEPEHHS CONMPOTUBIEHHA JATYMKA TEMIIEPATYphi, onpe-
nenenHoe mo 9.5;
N, - wCno H3MEPEHHH COMPOTHBNICHUS B KAXKIOM LIMKIE.
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11.7.2 CrannapTHyio HeonpeneneHHOCTb H3MEpeHMH IIpH NOBEPKE MEKTPOH3MEPHTEILHOMK
YCTaHOBKH PacCHHTBIBAIOT CACAYIOIHM 00pa3om:

u(s, )=%, 20)

ra¢ U, - pacilupeHHas HEONpENENeHHOCTh H3MEPEHHS IpH k =2, IIPHBECHHAsA B CBHJIE-

TEABCTBE O MOBEPKE YCTAHOBKH A1 HIMEPEHHAS CONPOTHBIICHHA JATYHKA TEMIICPaTyphl.
IIpuMevanue:

1. Ecni B cBHIETENBCTBE O MIOBEPKE YCTAHOBKH YKa3aH Mpeaen JOMyCKaeMOM MOTpenHOCTH
tA,,, TO CTAHAAPTHYIO HEOTIPENIENEHHOCTh PACCYMTHIBAIOT METOZOM IO THIy B (HopMankHoe pac-
npeaenenye) no hopmyie:

u(Sr, ) = A;P , 1)

11.7.3 Crannaprhyio HeonpeAeneHHOCTh, 06YCIOBICHHYIO OTPaHHYCHHOH paspeinaronieit
CHOCOOHOCTBIO OTCYETHBIX YCTPOHCTB 3IEKTPOM3MEPHTENBHON YCTAHOBKH, PacCUHTBIBAIOT 110
dbopmyne:

w(dr,) = % 22)

rae ta, - paspelnaiomas crnocoGHOCTE YCTAHOBKH /I H3MEPEHHS CONMPOTHBICHUS NaTIHKA
TEMIIEPATYPHL

11.7.4 CrangapTHble HeONpPENENEHHOCTH, 06YCIOBICHHBIE BEPTHKAIBHBEIM H TOPH30HTAIL-
HBIM IPaJIHCHTAMH TEMIIEPATYPHI B TEPMOCTATE, PACCYHTRIBAIOT 11O hopMyJIam:

u(St,,) = %,u(é’tn )= % (23)

rae ta;,, *a,, - IMaNa3OH U3MEHEHHs MONPABOK K TEMIEPAType, OLEHHBAEMbIH 3KCHepHU-
MEHTATLHO NpPH NOBEPKe TepMocTara. Jlia Herionb3oBanMa 3HAaYeHHHA ta,,, *a,,, B OLEHKAX He-
00XOIMMEI JAHHBIE O TOM, KaK H ¢ IOMOIIBIO KAKHX MO pasMepaM JaTYHKOB OHH GELTH HOJYUYEHEI,

11.8  Cocrasnsior GIOmKET HEONPENENICHHOCTH H3MEPEHHS CONPOTHBICHHS rpaayupye-
MOTO JaT4hKa TeMIeparypsl (cM. Tabmuny 10).

Tabmuua 10 ~ Bromker HeONmpeneneHHOCTH H3MepeHHS COMPOTHUBIICHHSA IPagyHpPyEMOro AaT4HKa
TEMIIEPATYPHI

OlieHKa CTAaHZAPTHOMN Heonpeze- Bicna 5 cymmap-
Herounuk n PTH npea Kosdpdmmenr HYIO
JIEHHOCTH, THTI, paclpeieNieHue,
HEolpeeNeHHOCTH BITHAHMA CTaHIAPTHYIO
METOJ pacueTa
HEOMpeAeIEHHOCTh
Cnyuaiteie ekt mpy Tun A, HopManbHOe pacnpeznene- . ur )
H3MEPEHHH Hue, U(t,,.,), 11.7.1 lab2-
Tlosepka H3MepuTensHOM Tun B, HopmasnsHoe pacnpenene- 1 u(Sr,)
YCTaHOBKH nue, u(dr, ), 11.7.2 k
Paspematomas cnocoGuocts | 14N B, pasHomeproe pacnipenene-

" 1 u(or,)
H3MEPHTELHOH YCTAHOBKH uue, u(or, ), 11.7.3 g
Ilepenan remneparyp no Tun B, pasHoMepHOe pacnipeaene-

BEPTHKANBHO} G, Cyu(dty)
nue,u(Sty,), 11.7.4

ocH pabouero obhema

Ilepenan Temnepatyp no Tun B, pasHomepHoe pacnpesene-

FOPH3OHTAIBHOM OcH paGo- G- Cu(dtr,)
uue, u(S1;,), 11.74

yero obbema
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11.9  Cymmaphylo cTangapTHYI0 HEONPEACIEHHOCTE H3MEpEHHS CONPOTHBIICHUSA TpalyH-
PYeMOro mar4rka TeMIepaTypsl OLIEHABAIOT Mo gopMmyie:

U (R) = U (1) 417 (81,) +14% (51, )+ Chu* (8t,,) + Clu (8t,) (24)

11.10  CymmapHyio CTaBAApTHYIO HEONpPEAENeHHOCTh H PacCUIHPEHHYIO HEOIPEACICHHOCTD

NOBEPKH NaTIHKA TEMIIEPATypPhl B KQKAOH T€MIICPaTyPHOM TOUKe pPacCUHTHIBAIOT N0 ¢popmynam 25
H 26, COOTBETCTBEHHO:

U (R)=\CHl () + ul(R,). (25)
U=k-u(R), (26)
rae k =2 xkoapdHuHEHT OXBaTa.

11.11 Pesynstar nosepkn

Ilpu & =2 conpoTrBiieHne rpagynpyeMoro naTunka TEMMNEpPaTyprl NpH TEMIepaType /, Ha-
Xomures B WHTepBane R, (f,)+U ¢ BeposTHOCTBIO 95% B NpEmNONOKeHHH HOPMAaJILHOTO 3aKOHA

pacnipefienienus. HeompeAeneHHOCT NOBEPKH AaTYMKa TEMIEPATYPHL B €IHHHLAX TeMIIepaTypsl
PACCUHTHIBAIOT AeNeHneM U Ha koo HuuenT yyBcTBHTENBHOCTH C, .

12 O®OPMJIEHHME PE3YJIbTATOB HOBEPKH

12.1 B mponecce noBepku NOBEPHTEIb JOJDKEH BECTH NPOTOKOJ NOBEPKH, BKIIIOYAIOLIHH B
cebsi CeAyroIKe NaHHbIe: HAMMEHOBAHHE, MOAH(MHKALKA H THI JATIHKA TEeMNEpaTyphl, 3aBOACKOMH
HOMEP NaTiMKa TEMNEPATypPhl, paGOvHil JMAlla30H TEMNEPATyp AaTYMKA TEMIIEPATYPHI, YCIOBHOE
obosnagenne HCX, HanMeHoBaHHe 3aKas+HKa, aHHbIC H3MEPECHHH, 3aKIIOYEHHE O TOAHOCTH, JATy
NOBEPKH, GaMuIHIO moBepHTENA. JIOMYCKAIOTCA KOMOBIOTEpHBIE 3AIlACH H XpaHeHHe NPOTOKOJIa
MOBEPKH.

122 TlonoxuTenbHble Pe3yibTATH MOBEPKH JATYHKA TEMIIEPATYPEI HA COOTBETCTBHE J0-
nyckam o 'OCT 6651-2009 ynocToBEpAIOTCS 3HAKOM NMOBEPKH H CBHAETENECTEOM O nosepke'.

3HaK MOBEPKH HAHOCHTCS Ha CBHICTENBCTBO O MoBepke. MHTepBan 10 cneayroleit noBepku
YKa3BIBaeTCs B COOTBETCTBHH ¢ TpebGopanuaMH Tabmuwy: Tabnuua 1 u Tabnuia 2, HacTosmed MeTo-
JHKH.

12,3 Ec/mi naT4HK TeMMepaTyphl MO pesyabTaTam NMOBCPKH MPH3HAH HENPHIOAHBIM K IIPH-
MEHCHUIO, CBHACTE/IECTBO O NOBEPKE aHHYJIHPYETCA U BHITHCHLIBACTCA H3BEILEHHE O HENPHIOIHO-
CTH K IPHMEHEHHIO '

' Ha Tepputopun Poccuitckoii ®enepauny - o [IPHKA3Y Munnpomropra PO ot 02.07.2015 Ne 1815 «OB YTBEP-
XKIEHHH NMOPANKA NPOBEJEHMSA MTOBEPKU CPEACTB M3MEPEHHIA, TPEBOBAHHUSA K 3HAKY TOBEP-
KH U COJIEPXKAHHIO CBUAETENLCTBA O ITOBEPKE»
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Mpunoxenue A

Meroanxa nocTpoeHHs: HHAMBHIYAIbHOH 32BHCHMOCTH CONPOTHBJ/ICHHE - TEMIIEPATYPA AJIS
AaTYHKOB TEMIEPATYPBI ¢ ILIATHHOBBIMH TePMONIPeoGpa3oBaTe/IAMHA CONPOTHBIICHHS B
Ka€CTBE TYBCTBHTEIbHLIX 2J1€MEHTOB,

I. I'paxyMpoBKy HaT4HKa TEMIEPATYphl H OCTPOEHHE HHIMBHAYATLHOH 3aBHCHMOCTH COMpPO-
THBIICHHE - TEMIIEpaTypa NPOBOAAT, KaK COCTABHYIO 4acTb NMOBEPKH JATYHKA TEMIIEPATYpHI C ILIa-
THHOBBIM TEPMOTIpeOGpasOBaTesieM CONPOTHBICHHS B KAueCTBE WMYBCTBHTENBHOTO 3IIEMEHTA,
TpeOOBaHKS K TOYHOCTH KOTOPOrO OTIHYAIOTCS OT TpeGoBanmit TOCT 6651-2009.

2. I'panyMpoBKy NaTYHKa TEMIEPATYDPE! IPOBOJAT CIHYEHHEM C ITATIOHHBIM IaTIHKOM TeMIIe-
PAaTYPE! B TEPMOCTATaX HIIH KATHOPAaTOpax HIM M3MEPEHHEM CONPOTHBIEHHS NATYHKA TEMIEpaTy-
PBI B pENEPHBIX TOUKAX.

3. JUns noCTpoeHHs MHIHBHAYANbHOH 3aBHCHMOCTH CONPOTHBICHHE - TeMnepaTypa JaT4HKa
TEMIepaTyphl ¢ IVIATAHOBBIM TePMONpPeoGpasoBaTesieM CONPOTUBICHHA B KA9eCTBE YYBCTBHTEIND-
HOTO 3/ICMCHTA IPHMEHAIOT IBE OCHOBHBIC MoJemu: dyakumio Kamnennapa - Ban [fio3ena 1 meto-
muxy MTIH-90. JlanHEie MOJeNH peaTH30BaHb! B GOIBIIMECTBE COBPeMeHHbIX WIT.

4. Jins nat4uka TeMInepaTyphl ¢ IIATHHOBBIM TepMOTpeoGpasoBaTeneM COIPOTHBJICHHA B Ka-
UCCTBE HYBCTBHTEIBHOIO 3MIEMEHTa MOZENBI0, HanOo/lee TOYHO peaH3yroel MexIyHapoIHYIO
TeMnepaTypHyio wkany, cyHTaloT Meroauky MTI-90. ®ynkuus Kamnewpapa - Bam [iosena
(nanee KBI) npeacrapnser coboi aNIPOKCHMHPYIOUIYO MOJENb, KOTOPasi HMEET HEeyCTPaHHMOE
cHcTeMaTHyeckoe OTKIoOHEHHe 0T MTII-90, orpanMunBaiOliee TOYHOCTh H3MEPEHHS TEMIEPATYPHI
AaTHYHKOM TEMIEPATyphl C MIATHHOBEIM TepMONpeoGpa3oBaTesleM COMPOTHBICHHA B KauyecTBE
YyBCTBHTELHOTO 3JIEMEHTA.

5. INoctpoenue ¢pyuxunu KBM:
5.1 ®ynknus KBJ] uMeet cenyromuit Bu;
Hnsa muanasona temneparyp ot Munyc 200 °C go 0 °C:

R =R,(1+ At + Bt* +C(t -100°C)r*). (A.1)
Huns muanasona temneparyp ot 0 °C no 850 °C:
R =R,(1+ 4t + Bt?), (A2)

rae R, - CONpOTHBIICHHE AaTHHKa TeMnepaTypsl, OM, npu Temnepatype ¢ °C;
R, - conpoTHBNEHHE AaTUHKA TeMIepaTypel, Om, mpu Temneparype 0 °C.
JUnst onpezienieHAs YETHIpEX HEH3BECTHRIX Ko3dpduumentos Ry, 4, B, C B popmynax (A.1),

(A.2) HeoGXOMMEI pe3y IBTATH IPAXYHPOBKH ATUHKA TEMIIEPATYpHI IO KpaiiHeit MEpE B TpeX TOY-
Kax Bblie O °C u B ogHoit Touke nuxe 0 °C,

5.2 TouHocts MHTepHONAUMOHHOH (YHKIMH 3aBHCHT OT HEONpPENENECHHOCTH IPAXYHPOBKU
AaTYHKA TEMIIEPAaTypPEl B TEMIIEPATYPHBIX TOYKAX, OT YHCJIA TOUCK H HHTEPBAIA TEMIIEPATYpP MEXAy
TOYKaMH.

5.3 Meron noctpoenus dynknun KBJI npH MUHHMATLHOM YHCNE TEMNEPAaTYPHEIX TOYEK pe-
KOMEHAYETCH HCTIONb30BaTh TONBKO MPH IPANyHPOBKE NaTHHKA TEMIEPaTYphl B pENEPHBIX TOUKaX,
60 IpU IPAXYHPOBKE B BHICOKOCTAGHILHOM XHIKOCTHOM TEPMOCTATE B Y3KOM JHANA30HE TEM-
nepatyp. PekomenayeTcs nposecTu rpamyMpoBKy npu temneparype 0 °C H B IByX TOUKax paboue-
ro auanasona seie 0 °C ¢ IPHMEPHO PABHBIM HHTEPBAIIOM TEMIIEPATYP M [PH TEMIEPATYPe HHX-
nero mpeniena TC, ecim atot npepen muxke 0 °C. HeonpeneneHHOCTs H3MEpPEHHOH TeMIepaTyphl
OBICTPO BO3pAacTaeT MpH IKCTPANO/ALHE HHTEPNONANHOHHOH dyHKmun. [TosToMy SKCTpanonsmus
RonyctMma He Gonee yeM Ha 20 °C 3a MpeNesbl rpagyHpOBOYHOTO HANa30HA.

5.4 Tlpu MCTIONB30BAHAH JUIS FPRXyHPOBKH [ATYHKA TEMNEPATYPhI KanuOpaTopoB HIH TEpMO-
CT2TOB B Juanasone remneparyp cbmme 300 °C pekoMeHAyeTca IPOBECTH rPafyHpoBKy He MEHee,
HYeM B ISTH TEMNEPATYPHBIX TOYKaX C HHTepBajoM He Gonee 50 °C. B pmamHoM chyuae
HHTEPIONANHOHHYIO (YHKLHIO PACCYHTHIBAIOT ¢ MOMOILBIO ANIPOKCHMALMH 110 METOLY HAMMEHb-
IIKX KBaJpPAaTOB.
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5.5 B nmanasone temneparyp ot 0 °C zo 160 °C kpuBu3Ha pyHkuuy KBJ] oyens mana. s
TI0NyHCHHA MHTEPHONAUHMOHHON (QYHKUMHM PeKOMEHIyeTcs MPUMEHATh B TOM AMANa3oHe Gojee
3KOHOMHYHEIH MeTox MTILL-90 ¢ Henons3oBaHKeM OXHOH rpaaydpoBOYHOH ToukH, kpome 0 °C, Ha
KOHII® /HanasoHa M, €CJH 3TO HEOOXOAHMO, 3aTeM AaNNpPOKCHMHPOBATh MOJYYEHHBIH MONHHOM
dyuknueit KB]I.

6. Meroxg MTIII-90

6.1 MeToa nocTpoeHns HHTEPIONAMHORHON 3aBACHMOCTH JIf AATIHKa TEMIIEPATYPHI C I1ATH-
HOBEIM TEPMONpEOOpasoBaTelleM CONMPOTHBICHHS B KaYeCTBE TYBCTBHTENBHOTO 3IEMEHTA IO
MTIII-90 ocHOBaH Ha HCTIONBL30BAHUM IBYX CTaHJApTHHIX QyHKUMH OTHOCHTENBHEIX COMPOTHBIIE-
HHH, ONpCHeNeHHBIX B  HMHTepBaNax Temmeparyp ot 13,8033 1o 273,16 K
u ot 0,01 °C 10 961,78 °C 1 npeacTaBAsIOMMX cOGOH MOTHHOMBI BHICOKHX CTENEHEH ¢ H3BECTHHI-
MH KO3 dHLIHEHTAMH:

12 g
ot 13.8033 20 273.16 K: In[W, (T;)) = 4, + 4 [h‘(T” /273'5161()*1'5} : (A3)
il .
g _ i
o1 0 °C 210 961.78 °C: W, (T)) = C, + 3 .C, [T” /K48;'54'15} , (A.4)
=l

KO3 PHLMERTE PYHKLMA HMEIOT CIIEAYIOIIHE 3HAYCHH

A, = —2.13534729;
4 = 3.1832472;
A, = —1.80143597,
4, = 0.71727204;
A4, = 0.50344027;
A = —0.61899395;
A, = —0.05332322;
A, = 0.28021362;
A = 0.10715224;
4, = —0.29302865;
Ay = 0.04459872;
4, = 0.11868632;
A, = —0.05248134;
C, = 2.78157254;
C, = 1.64650916;
C, = —0.1371439;
C, = —0.00649767
C, = —0.00234444;
C, = 0.00511868;
C, = 0.00187982;
C, = —0.00204472;
C, = ~0.00046122;
C, = 0.00045724.
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6.2 OTHOCHTENBHOE CONMPOTHBICHHE JaTYHKA TEMNIEPATYphl C MIATHHOBLIM TepMonpeoOpaso-
BaTe/ICM COTMPOTHB/ICHHA B ka4€CTBE YYBCTBHTEIILHOTO 3/IEMEHTA NPH Temnepatype T, ompezens-

10T, kaK OTHOLUCHHE CONPOTHBICHHA TepMOnpeoGpa3oBaTed Npy Temneparype T,, K CONPOTHEBIIE-
HHIO B TPOHHOH TOYKe BOAHI 110 PopMyIe:

W (Ty) = R(T,,) | R(2T3.16K). (A.5)

HHTCpHOJ[ﬂHHOHHy}O 3aBHCHMOCTh OTHOCHTEJIBHOTO COIIPOTHBJICHHUA NAaTYHKa TEMIIEPaTypEI C
ITATHHOBBIM TepmoupeOGpasonaTeneM COIIPOTHBIICHHA B KAYECTBE YYBCTBHTEIBHOTO JIEMEHTA OT

TEMIICPATYPEI PACCUMTEIBAIOT, Kak CYMMY cTaHZapTHOH QyHxnmH (A.3) w (A.4) 1 GyHKUHH OT-
KJIOHEHHs 1o Gopmyre

W (Tyg) =W (Ty) + AW (T) . (A.6)

Bun dysxuun AW (7,,) onpeneneH s Kaxmoro TeMneparypHoro AdanasoHa MTII-90 u
npuseseH B Tabmuue 11. KosdduumerTs: Gpynxuuu paccuntrisaroT no pe3ynsTaTaM rpaJydpOBKH B
OCHOBHBIX penepHbIX Toukax MTIL-90.

Tabnunma 11 — Bua ¢yuxuum oTKIOHEHHS W TPagyHpOBOYHBIC TOYKH B Pa3HYHBIX JHAIlA30HAX
TeMIIepaTyp

Huanazox I'pamynpoBouHbIe
TemmepaTyp, °C TOUKH Bua pyHKItHN OTKIOHEHHS
-189.3442-0.01 Ar, Hg, TTB a[W (Tp,) 1]+ b[W (T,,) - 1]InW (Ty,)
-38.8344-29.7646 Hg, TTB, Ga a[W (Tp,)~1]+b[W () -1]'

0.01-29.7646 TTB, Ga a[W (T)-1]

0.01-156.5985 TTB, In a[W (T)-1]

0.01-231.928 TTB, In, Sn a[W (Ty)~1]+b[W (T,,)-1]

0.01-419.527 TTB, Sn, Zn a[W (T))-1]+b[W (T) -1

0.01-660.323 TTB, Sn, Zn, Al a[W (To)=1]+b[W (o) =1} +c[W (o) -1]

a[W (Tg)=1]+b[W (o) -1] +¢[W (T,) -1 +
0.01-961.78 TTB, Sn, Zn, Al, Ag )
+d[ W (T,,)-W (660.323°C) ]

[Ipumeuanne - B Tabnuue IIPHMEHEHBI CIEAYIOIHe obo3HaYeHHA:
TTB - tpofinas Touxa Boae!;, Hg - Tpoiinas Touka pryTs; Ga - TOUKa IIaBIeHHS rautus; In - Tou-
Ka 3aTBEPICBAHMA HHIMA; SN - TOUKA 3aTBEPAEBAHHS 0JI0Ba; Zn - TOUKA 3aTBEpeBAHHA LUHKA; Al
- TO'ka 3aTBEPACBAHHSA AMOMHHHA; Ag - TOUKA 3aTBEpICBAHHA cepebpa; a,b,c,d - koaddumHeH-
Thbl QYHKIIHH OTKJIOHEHHA

6.3 Jlonyckaetcs HCTIONB30BaTh VA pacdeTa Koo HIHEHTOB GYHKLHH OTKIIOHEHHS OTHOCH-
TSNIBHBIC CONMPOTHBIICHHS, MONyYSHHEIC CIHYCHHEM B TEPMOCTATAX ¢ ITAJOHHBIM AATYHKOM TEMIIE-
PaTyphl B peJieiax 3aaHHOTO IHANAa30HA TEMIIEPATYP.
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IIpunoxenue b

Monuduxanuu 1 cxema 0603HaueHN S TATIHKOB TEMIIEPATYpEI
TCMT, TCIIT, TCMT Ex, TCIIT Ex

TCxx | Ex(x)] | xxx H xoox| —| x xxx—xxxxx—xxx——x/
1 2 3 4 5 6 7 8 9 1o 11 12 13 14
Ne nona Onucanuemons - |~ Komnoms | - Pacmmdposka
1 Tun natunka TCMT, TCIIT Tun
He 3anonneno OOLENPOMBIILTIEHHOE UCTIONHEHHE
B3priBosamumentoe ucnonuenye (co-
2 Bian bsporsosamus: Ex(x) TTIaCHO HOPMATHBHOH JOKYMEHTALHH
HI)
3 KorcTpyKTHBHASA
MOJHbHKALMSA Cornacao HJI
4 Y3l KOMMYTaluH
5 KommectsoUd | ffésanomweno | OQmum4d T
n n 43
Pt, I1 — nnatuHoBwit UD;
PtR, RI1 R — HomunansHoe conpo- HCX o
THBJICHHE
6 HCX Y eR—ey g(())()CQT 6651-
RM R — HomunansHoe conpo-
THBJIEHHE
Kuace nonycka Knacc momycka no F'OCT 6651-2009,
7 [IEPBHYHOTO AA, A B C
noapo6Hee B TabuHiE 6
npeobpaszoBarens
8 Cxema coemnuenus | 2; 3; 4 2-X, 3-X, 4-X IpoBoJHAs
ConpoTHBIIEHHE B COOTBETCTBHH C
He sanonnsemcsn
......................... HOX e,
Bun BeIXOmHOrO R —— TRAMA
9 S V- A <20MAFHART T
SR | Profibus
I ST Fieldbus
/4 Wireless HART
YcnoBHoe 0603Have-
10 HHe TOYHOCTH JaTyuKa | 035 — 70 CornacHo Tabnuue 8
Temneparypsi ¢ UTT
11 Marepuan HapyxHO#H
000J10uKH
12 HapysxHslii quamerp
paboueit HacTH d, MM C
ornacHo HJ
13 MoHTaxHas LHHa
JlaT9uKa, MM
14 BenomorartenbHeni
pasMep, MM
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IIpunoxernne B
(pexoMeHayeMas dhopma)

MPOTOKO.J1 NEPBHYHOMN/ HEPHOAUYECKOM MOBEPKH JATUYMKA TEMIIEPATYPBI NeXXXX OT XX.XX.XXXX

HaumeHnoBanue, THN, MOAHGH-

Kon-po, T,
Kalha

Ne no3unHn

3apoackofl nomep

Tun HCX llﬂanasonelésuepenun,

3aka3 - Hapan Ne XXXX
3aKa3unK:

Anpec:

Jatquk(u) TeMnepaTypsl OBEPEH MO:

Cpencrea NoBepKH:

Ne nozHuUMH HaumeHoBaHRe, THI, MOAHGHKALHS

MeTposiornyeckne XapaKkTepucTHICH

3asoackoii Homep

YcaoBusA nOBEpKH:
Temmnepatypa:
BnaxkHOCTS:
AtMocdepHoe naBneHue:
OnepauHu noBepKH:

1. BHewHHit ocMoTp:

2. [IpoBepka INeKTPHYECKON0 CONPOTHBREHHA H3OMNSLHH:

HNapamerp

3uavenne Rm » MOMm, 1ia paTyHKa TeMaepaTypbl

R
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3. lpoeepka OTKIOHEHHA COMPOTHRACHUA JaTuMKka TeMnepatypel oT HCX nipu teMmnepatype B quanazoHe -5 a0 30 °C W 8 guanasoHe ot 90 go 103 °C.

HasmenopaHue Knacc Kracc
Ne narunka Ro #3m, Rnap0 To u3m ATo, Rigo M, TrooM3M,
ata Ne nosu ATYHKa TEMMEpa- ’ ' Tar, °C AonycKa Tart, °C AT, °C on,
A il B ypH P TEMMIEPATYPHI Om Om °C °C . O)LC Om °C 100, 11100"(’:
Tnos, °C Up, °C

YcnoBHsie 0603HAYEHHS;

Up - paciuspeHHas HeonpefeNeHHOCTh H3MEPEHHH AN AOBEPHTENbHO# BepoaTHOCTH 0,95 (x=2); Tno - TeMNepaTypa NOBEpPKH.

Ri 13M. - conportusicHie nopepseMoro gardnka B 0 100°C, Om; Rnp0 - conpoTuBneHue BHyTpeHHMX npoBonos TC, Owm;

Ti u3M. - TeMneparypa nosepseMoro gatuuka B 0 u 100°C; TsT - TeMnepatypa 3TajlOHHOrO MaTdHKa Temuepatypsl, °C; ATi = Tiusm - Tar.

4. 3aKmoyenHe No pe3ybTaTaM NOBEPKH

3axmoueHne o ITIPUNOAHOCTH JAaTYHKA TEMNEPATYPhl H OTMETKA O BhiAa4Ye TOKYMEHTA O MNOBCPKS

[opepurens Xoooex XX,

Aama nosepxu XXX XXX 2.
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. MPOTOKOJI NEPBHYHOW MEPHOAHYECKOM (PA3AEJBHOMN) MOBEPKH JATYMKA TEMIIEPATYPBI C I3MEPHTEJIbHBIM ITPEOEPA3OBATEJIEM NeXXXX

OT XX.XX.XXXX (B YACTH H3MEPHTEJBHOI'O ITIPEOBPA3OBATEJIA)

Ne no3unniuu

Haumenosanne, THI, MOAH(H-
Kalus

Kon-go, mT.

3apoackol HoMep

THRn

HCX

Junana3oH uzMepenmii,
°C

3akas - Hapsa Ne XXXX

3aka3uHK:
Anpec:

HUsmepuTeneHeifl npeobpasoBaTens NOBEpeH Mo:

CpeacTsa NOBEPKH:

Ne mo3unun

Hanmenobanue, THN, MoaupHKaLHA

MeTponoruieckue XapakTepHCTHKH

3asoackoit HOMep

YciaoBHS noBepkH:

Temneparypa:
BnaxxocTs:

ATMocepHOE daBNICHHE:

Onepauss nNOBepKH:

1. BremHuit ocMoTp:

2. Onpepenetne ocHOBHOM afCOIOTHOM NOrPeLIHOCTH H3MEPHTENRHOrC NpeobpasoBatens:

HamepeHHoE
3HaueHHe Bbl- | 3HaueHue oCHOBHO abCOMOT-
KoHTponabHete TOYKH PacuetHoe o
XOZHOrO CHT- Holt norpetuHocTH, °C
Ne gpatyuxa | Moaene No 3HaYeHUe
e U1 Haia 3akmoueHUE O MIPHTOJAHOCTH
TEMIIEPATYPh! 5101 BBIXOJHOTO
% Ha | CooTBeTCTBYIOmMAd | CUreana, MA
o OT AHanaso yio 2 LMA | T,°C | HomyctuMmoe HsmepenHoe
npeobpazoBaHuA TeMmneparypa
0
50
100
[Toseputens Xxxxx X.X.
Hama nosepku XX XXXXXX 2.
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MPOTOKOJI IMEPBHYHON/ IEPHOAUYECKON (KOMILIEKTHOM) ITOBEPKM ,ZIAT‘-IHKA TEMITIEPATYPbI C U3MEPHUTEJIBHBIM IIPEOBPA30OBATEJIEM

NeXXXX OT XX.XX.XXXX

HanmeHoBaHHE, THN, MOAHDH-

Kon-Bo, wrr.
KaLUMA

Ne mo3mmuu

3asoackoit HoMep

Tun HCX HAnanasou elésuepenuii,

3axa3s - Hapaa Ne XXXX

3akazuHK:

Ajpec:

JaT9HK(H) TeMnepaTyphl OBEPEH 110:

Cpeacrsa nosepku:

Ne no3HUHKH HaumeHoBanue, THI, MOAHDHKALIMS

MeTposiornyeckHe XapaKTepHCTHKH

3aBoackoii HoMep

YcnoBrs noBepKH:
Temnepartypa:
BraxHocTs:
ATMmoc(epHoe AaBiieHHe:
Onepatnu NoBepKH:

1. BremHuit ocMoTp:

2. Ipoepka 3MEKTPHYECKOTO COMPOTHBIICHHA H30JALHM:

ITapameTtp

3uauenue R, , MOm, a1s naTunka TeMnepaTypsbl

Ry
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3. Onpeneneune ocHoBHOMH abcomoTHOH norpeusocT HAT.

KoHTponsHbie Tpeacnbi no-
TOYKH H3smepennas Temnepatypa TycKaeMot
OCHOBHOR o
Ne AT Ne HIIT Mogaens U1 % OT nHanaszoHa Aygr»°C 3aKITIOYEHHE O NPHTOTHOCTH
00pa3oBaHns t.,°C L .°C abcomoTHON
PR "’ I NOTPEILHOCTH,
°C

Ycnosnie 0603HaYeHUA;
/; - TEMOEPaTypa NoBepAEMOro NaTYHKa TeMNEPaTypH, °C; 4, - TeMNepaTypa 3TAJOHHOrO JaTYHKa TEMTIEpaTyphi, °C;

Ay - npenensl fomyckaeMoii ocHoBHO# abcomoTHoH norpemnocti AT, °C: Apypr =41,

4. 3ao4eHHe No pe3yNLTaTaM NOBEPKH

3aKmoueHHe O NPHIONHOCTH JAT4YHKA TEMMEPATYPHI H OTMETKA O Bbiaue JIOKYMEHTA O [IOBEPKE

Noseputenn Xk X X,

Hama nogepxu XXXX.XXXX 2.
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