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1. HOPMATHUBHBIE CCBIJIKH

B Hacrosmei pekoMeHIaK IIPUBEIEHEI CCHUTKH Ha CIIENYIOMHe HOPMAaTHBHbIE TOKYMEHTHI:

IF'OCT 6651-2009 TocynmapcTBeHHass cHcTeMa OOeCIIeUeHHs €OMHCTBA H3MEPEHHH.
TepmonpeoOpazoBaTen CONPOTHBICHHS M3 IUTATHHEL, Menu ¥ Hukend. OOmue TEXHHYECKHE
TpeOOBaHUS X METOIBI HCIILITAHHH.

I'OCT 8.558-2009 T'ocymapcTBenHas cucTema obecreuenus eauucTBa m3mepenuit (I'CH).
I'ocymapcTBeHHAas MOBepOYHAs CXeMa IS CPECTB U3MEPEHHUH TeMIIePaTyPEL.

I'OCT 12.2.007.0-75 Cucrema crangaproB  Oe3omacHocTH — TpyZda.  Mspenms
anekTporexHuyeckue. Obmue Tpedopanus 6€301aCHOCTH.

MTIII-90 Mexayrapomnas TemneparypHas mkana, 1990 r.

I'OCT 34100.3-2017/ISO/IEC  Guide 98-3:2008 MexrocymapCTBEHHBIH  CTaHAApT
Heonpenenennocts m3mepenus. Yacte 3. PykoBomcTBO N0 BBEIPAXEHHIO HEOIpeNeeHHOCTH
HU3MEpEeHHSL. :

EA-4/02 Crannapt EBpormeiickoif accomuanyy Mo akkpenuranuy ntaboparopuit Bripakenue
HEOIPEAEICHHOCTH U3MEPEHUS IIPH KaIHOPOBKE.

I'OCT 12.2.007.9-93 (M3K 519-1-84) besomacuocTs 3J1eK1p0TepMquCKoro 000pyIOBaHHS.
Yactp 1. O6mue TpeboBanus.

I'OCT 12.3.019-80 Cucrema cranmaproB Gesomacuoctd Tpyza (CCBT). Hcnoeitanms u
u3MepeHus snexTpudeckre. Obnme TpeboBanus 6€30TaCHOCTH.

I'OCT 26.011-80 Cpenctsa u3mMepeHuit u aBToMarH3anui. CHTHAIBI TOKa W HaOPsKEHUS
SJIEKTPHYECKHE HENPEPHIBHBIE BXOIHBIE U BHIXOJHEIE.
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2. TEPMHUHBI 1 OIIPEAEJEHUS, COKPAIIEHUA 1 OBO3HAYEHNWSI

2.1 Tepmunsl u onpedenenus

B mHacTosme#d peKOMEHTAUMH NPHUMEHSIOT CIEAYIOIHE TEPMHHBI C COOTBETCTBYHOIIMMH
OTIpeNENICHUSMH:

MOBEPKA /JaTYAKA TeMIepaTyphl: YCTAHOBJIEHHE NPHIOTHOCTH JaTYhKa TEMIIEpaTypsl K
OPUMEHEHHIO Ha OCHOBAHHK KOHTPOJIS COOTBETCTBHS OCHOBHEIX XapakTepucTuk Tpedosanusam ['OCT
6651-2009 u onucaHus THIA,

rpagyHpoOBKa JaTYHKA TeMIePATYPhbl: OIPENENICHNAE COIIPOTHBICHHS JaTIHKa TEMIIEPATyPEI
IPY HECKONBKHMX 33JaHHBIX 3HAUEHMSX TeMIepaTypsl (B IpagyMpOBOYHBIX TOYKAaX) B MHEAX
NIOCTPOSHHS MH/MBHIyaTEHOM 3aBHCHMOCTH COIPOTHUBIICHHS JATIHKa OT TEMIIEPATYPEI;

ITAJOHHBIH JaTYHK TeMIepaTyphl: JaTYMK JIF000Tr0 THIIA, IOBEPEHHBIH IyTeM NPAMOH KA
OIIOCPENIOBAHHOM Nepenady pa3Mepa eIHHUIBI OT IOCYAaPCTBEHHOT0 IEPBMYHOIO STATOHA €INHHUIIB!
TEMIIEPaTypsl ¥ IpeHa3sHaYCHHBIH [/ Iepeladll pa3Mepa eIHHHULBI TEMIEPaTyPEL;

TepPMOCTAT: YCTPOMCTBO [ BOCHPOM3BEJACHHS M NOAIEPXKAHHA TEMIEPaTypsl B
oIpeseleHHOM 00BbeMe ¢ HOPMHPOBaHHOH OJHOPOJHOCTBIO B IIPOCTPAHCTBE H CTaOMIBHOCTHIO BO
BpPEMEHH;

penepHas To4Ka: TeMieparypa ¢a3oBOro nepexona Miu (a3oBOro PaBHOBECHS BEIIECTBA,
XapaKTEPH3YIOMAsACs BEICOKOH CTaOUIBHOCTHIO ¥ BOCIIPOM3BOAUMOCTEIO;

Heonpeae/IeHHOCT, HM3MEpPEHHIi: IapameTp, OTHOCHIIWHCH K pe3yinbTaTy H3MEPEHHS H
XapaKTepu3yrOIui pa3sOpoc 3HAYeHMH, KOTOpBIE MOINIH OBl OBITH 0OOOCHOBAaHHO NPHIIMCAHEI
usmepsemoi Bemmanse mo I'OCT 34100.3-2017/ISO/IEC u crannapty EA-4/02;

CTaHJAPTHAad HeoNnpee/JeHHOCTh: HEONPEACIEHHOCTE Pe3yabTaTa H3MEPEHUH, BRIPAXKECHHASA
B BAJIE CTAaHAAPTHOTO OTKJIOHEHHS;

CyMMapHasl cTaHJapTHas HeONpeNeIeHHOCTh: CTAHAaPTHAs HEOIPeIeIeHHOCTE pe3yJIbTara
H3MEPEHHH, MOIY4EHHOr0 W3 3Ha4YeHWH psgAa IpyruxX BeJIWYHH, DaBHAsd IIOJIOXKHTEIBHOMY
KBaJPaTHOMY KODHIO B3BEIICHHOH CyMMBI AHMCIEPCHH MM KOBapHAllAM JTHX BEIMYMH, BECOBEIE
K03 GHUUMEHTE TP KOTOPBIX ONPEAEISIOTCA 3aBUCHMOCTBIO M3MEHEHHS PE3ybTaTa H3MEPEHNS OT
U3MEHEHUH 3THX BEJIHMYHH, B

pacIHpeHHas HeollpeAeIeHHOCTh: BETHYHHA, OIPee/IIomas HHTEPBaI BOKPYT pe3yibpTaTa
H3MEpPEeHHs, KOTOPEIHA, KaK 0XMIaeTcs, COTEPKUT B ceOe OOMBIIYIO YacTh paclpeAeIeHus 3Ha4eHul,
KOTOPEIE C JOCTAaTOYHBIM OCHOBAaHHEM MOTYT OBITE IPHITUCAHEI U3MEPSIEeMOi BETHINHE;

HeonpeAe/JJeHHOCTh NOBEPKH NaTYHKA TeMIEpPaTyphl: HEOIpPEe/eICeHHOCTh pe3yiIbTara
H3MEPEHHs CONPOTUBIIEHUS NAaTINKa TEMIIEPaTyphl IPH 33JaHHOH TemIeparype (B rpaayupOBOYHOH
TOYKeE);

Oroq:KeT HeoNpeNeJeHHOCTH H3MEpeHHil: CBOJHAs TaONUIa COCTARISIOIIMX CYyMMAapHOMH
CTaHAapTHOW HEONPENENCHHOCTH U3MEPEHUH;

HeCTa0MILHOCTL 3TAJOHHOIO JaTYHKA TeMIEPATYPHI 32 MEKIOBEPOYHbIH HHTEpPBAIL
H3MEHEHHE COIPOTHUBIIEHNS [ATYMKA TEMIEPATYPhl C TEPMONMpPeoOpasoBaTeNaMK CONPOTUBICHNS B
Ka4eCTBE YyBCTBHTEIBHBIX 3JIEMEHTOB B TEMIIEpaTypPHOM JKBHBANICHTE IIPH TeMIIEpaType TPOHHOH
TOYKH BOZBI 32 HHTEPBAI BpEMEHH MEX/LY JBYMS IIOCIeIOBATENHEIMH TIOBEPKAMH;

OTHOCHUTE/IbHOE CONPOTHBJEHHEe TepMoMeTpa // : OTHOINEHHE CONPOTHBICHMS JaTuuKa
TEMIIEPaTypsl B IPaayHpyeMoH TOYKE K COIPOTHBICHHIO IaT9HKa TeMieparyps! mpu 0 °C.

Ocransusre Tepmunsl — 110 'OCT 6651-2009.
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2.2  Cokpawernusa

B nacrosme PEKOMEHIAHH IIPHMEHAOT CICOYIOMHE COKPallCHUA!

I'OCT - rocymapcTBeHHBIM CTaHIAPT;

I'cu —  TOCYyNapcTBEHHas cucTeMa 00ecleueHUs eIMHCTBA U3MEPEHU;
WUIAT —  JaTIUK TEMIEPaTypsl ¢ H3MEPHTEIEHEIM IpeobpazoBaTeieM;
HNMIT —  HHTEpBAI MEXIY IOBEPKaAMH;

%181 —  H3MEpPUTENBHEIHA IIpeoOpasoBareib;

HCX —  HHAMBUAyaIbHAsd CTaTHYECKAsS XapaKTEePUCTUKA;

HCX — HOMHHAaJIBHAg CTaTHYECKas XapaKTEPHUCTHKA;

P2 —  PYKOBOZCTBO IIO OKCILIyaTalllH;

MIT —  METO[HKa [OBEPKY; |

MB3K —  MEeXIyHapoJHas NIEKTPOTEXHUYECKasi KOMUCCHS;

HIT —  HOPMATHBHEIH JOKYMEHT; '

111 —  IepBHYHBIH IpeobpazoBaTes;

CO —  CTaHAapTHOE OTKIOHEHHE;

CCBT - cucrema cTaeIapToB OE30IIACHOCTH TPYHE;

g2 —  UYyBCTBHUTENBLHBIHN 3IEMEHT.



2.3

Obo3nauenus

B macTosmel pekoMeH Ay IPHMEHSIOT CIEAYIONHe 0003HaueHHS:
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CO pesynbrara m3MEpeHUs COnpoTHBIeHAA, OM;

3HAYCHME TEMIIEPaTyphl, COOTBETCTBYIOIEE M3MEPEHHOMY aHAJIOTOBOMY
BEIXOJHOMY curHainy, °C;

Opeensl 0IycKaeMoi OCHOBHOM abcomoTHo# norpemsocty Ull, °C;

pacdeTHOE 3HAYCHHE TEMIIEPaTyPhl, COOTBETCTBYIOIIEE BEIXOAHOMY aHATIOTOBOMY
cursany B Toukax 0, 50, 100 % muanazona npeodpazoBanus, °C;

Iuana3oH Npeobdpa3zoBaHus H3MEPHUTEIHEHOrO IpeodpazoBarTes;

TeMIlepaTypa STaTOHHOIO AaT4rKa TeMueparypsl, °C;

CTaHJapTHas HeONpeaeTIeHHOCTh, 00YCIOBIeHHAs crydalHpIME (b dekTaMu IpH
U3MEDPEHHUSAX, BBIIOIHEHHBIX B OJHOM M3MEPHTEIBHOM IIMKJIE JTAJIOHHBIM
JaTYHKOM TEMIIEPaTyphl;

craHzapTHas HEOIPEeNEeNeHHOCTD, 00ycnoBIeHHas HeCTa0UJIEHOCTBIO
TEMIIEPATypPhl B TEPMOCTATE 3a BPEMS BCEX IIUKIIOB H3MEPEHHH;

CTaHJapTHas  HEOIPENCIEHHOCTh  TIPaIydpOBKM  JSTAJIOHHOIO  AaT4dKa
TEeMIIEpaTypH;

CTaHIapTHasA HEOIIPEIEIEHHOCTD, o0ycrnoBneHHas HETOYHOCTEIO
JJIEKTPOU3MEPUTENLHON YCTAHOBKH; .

opefie  JOIyCKAaeMOM IOrpeIIHOCTH  3IE€KTPOM3MEPHUTENBHOM  YCTaHOBKH,
TIPHUBE/ICHHBIH B CBHIETEILCTBE O MMOBEPKE;

CTaHOApPTHAs HEONpPENeIeHHOCTh, BHI3BAaHHAs OIPaHWYEHHOH paspelnaroinel
CIIOCOOHOCTBIO OTCYETHBIX YCTPOUCTB 3/IEKTPOU3MEPHUTENEHON YCTAHOBKH;
CTaHapTHAas HEOIPEIeIeHHOCTE, 00YCIOBIeHHAs HECTAOMIBHOCTHIO 3TAJIOHHOIO
JaTYHKa TEMIEpaTypsl 3a MEXIIOBEPOYHbIN HHTEPBA,

3HAYCHHE TEMIIEPATyphl, COOTBETCTBYIOIIEE i-My U3MEPEHHIO, PACCIHTAHHOE TI0
HHTEPIOANUOHHOH 3aBUCUMOCTH COIIPOTHBIICHUE-TEMIIEPaTypa, IPHBEACHHOH B
CBHIETENBLCTBE O IOBEPKE STAJIOHHOIO JaT4YNKa TEMIIEpaTyphI;

CyMMapHas  CTaHOapTHas  HEONpPEJCIIEHHOCTH  pe3ysbrara  M3MEpeHHsd
TEMIIEPaTyphI STATOHHLIM JaTIAKOM TEMIIEPATYPEL;

3HAYCHHE CONPOTHUBICHHS TpagyupyeMoOro JaTdyMKa TeMIIEpaTyphl NpH
TeMueparype I, ;

CpelHee 3HAYECHHE CONPOTHBIEHMS I'pajyHpyeMOro JaTdHKa TeMIepaTypsl IIpH
TEMIIEPAType I, ;

CTaHIAPTHAs HEONPEAEICHHOCTh, 00yCIOBICHHAs ciyJalHBEIMU 3 dexkTamu Ipu
U3MEPEHHAX, BBIIOJHEHHBIX B OJHOM HM3MEPHTEIFHOM UHKIE I[TOBEPAEMBIM
JaTYNKOM TEMIIEPATYPBbI;

CTaHapTHAs HEOIPEIEICHHOCTE H3MEPEHHH npu IIOBEpPKE
SIIEKTPOU3MEPHTEIEHOM YCTaHOBKH;

CTaHJapTHas HEOIpENeIeHHOCTh, 00yCIOBICHHAs] OrpaHHYEeHHOH paspernaromei
CIIOCOOHOCTBIO OTCUETHBIX YCTPOHCTB. 3JIEKTPOU3MEPUTENIEHON YCTaHOBKHY;
CTaHJapTHas HEOIPEeAEICHHOCTh, OOYCIOBIEHHAs BEPTHKATBHBIM I'PaJHEHTOM
TEMIIEPATYPHl B TEPMOCTATE;

CTaHJapTHas HEOIPENENeHHOCTh, 00YCIOBIEHHAS OPH30HTAIBHEIM IPaIEHTOM
TEMIEpaTypsl B TEPMOCTATE;

CyMMapHas CTaHJapTHas HEONPEASIeHHOCT: H3MEPEHHS CONPOTHBICHUS
TpafydpyeMoro JaTyuKa TeMIIEPaTypEl; :
CyMMapHas CTaHJapTHasd HEONIPEEICHHOCTE;

paclIMpeHHas HEONpPEeNENICeHHOCTh IOBEPKH AaTdHKa TEeMOEpaTypbl B KaKIOH
TEMIIepaTypHON TOUKE. ik



3. OBIUME HOJIOXKEHHUS

3.1 Hacrosimas MeTOIMKa pacmpocTpaHsercs Ha garauku Temmeparypel TCMT, TCIIT,
TCMT Ex, TCIIT Ex (manee mo TeKCTy — AAaTYMKU TEMIIEPATYPHI) M YCTAHABIMBAECT METOABI H
CpPe/iCTBA HX NEPBHYHOM M NEPHOINIECKOH ITOBEPOK.

3.2 Tlpu ompeneneHHWH METPOJIOIHYECKHX XAPaKTEPHCTHK B PaMKaxX IIPOBOJUMOMN IOBEPKH
obecriednBaeTcs Iepeada eNMHHUIBI TemrepaTypsl B coorBercTBHM ¢ I'OCT 8.558-2009 «I'CH.
I'ocymapcTBeHHas mOBepOYHAs CXeMa JUIA CPEICTB M3MEPEHHH TeMIepaTyphl», IOATBEpIKAAIoIas
MIPOCIIEKUBAEMOCTh K TOCYIapcTBeHHOMY nepBuyHOMY 3taniony DT 34-2020 «['ocynmapcTBeHHBIH
NEPBUYHBI 3TaJOH EIWHHLBI TeMIepaTypbl B auamazoe or 0 go 3200 °C» m I'DT 35-2021
«[ocymapcTBEeHHBIN MEPBUYHEIA TANOH €IMHUIBI TEMIIEpaTypsl - KelbBUHA B Auanaszone oT 0,3 1o
273,16 K». - :

3.3 Ilpu ompeneneHHH METPOIOTHIECKUX XapaKTEPHUCTHK IIOBEPAEMOT0 CPEICTBA H3MEPEHHH
HCIIONB3yeTCS METOJl HEMOCPENCTBEHHOTO CIIMYECHHS C STATOHHBIM JATYHKOM TEMIIEPAaTyphl B
KUJKOCTHBIX TEPMOCTATAxX, B TEPMOCTATAX ¢ ()IIOUAA3UPOBAHHON CPEOH, & TakKe B CyXOOIOIHBIX
(MM KAIKOCTHBIX) Kamubparopax TeMIepaTypsl.

3.4 Jlatqux TeMmIepaTyphl NOIBEPrarOT TEPBHYHOH M IIEPHONMYECKOH IOBEpKaM B
AKKPEHTOBAaHHBEIX B YCTAHOBJICHHOM IOpSAAKE IOBEPOYHBIX aboparopHsx. [IepBHYHYIO IOBEPKY
COBMEMIAIOT C NPHEMO-CHATOYHBIME HCIBITAHUSAME JaT4HKa TEMIIEpaTyphl, €CIIH €€ BHIIOIHAIOT B
aKKpEIMTOBAaHHOK Ha MpaBO IPOBENEHMS IIOBEPKH J1abopaTOpHH NpeNIpUATHUSA-U3TOTOBHUTENL.
Ilepronu4HOCTE MOBEPKH, yCTaHABNHBaEMas HOPMATHBHOM HokyMmeHTtanued (nanee HJ) Ha maTamk
TEMIIEPATyPBl KOHKPETHOTO THIIA, 3aBHCUT OT CTA0MIBHOCTH JaT4MKa TEMIIEpPATyPhl U YCIOBHH €ro
SKCILTyaTalHH. '

3.5 Iloeepka ' JaTyyKa TeMIepaTypbl Ha COOTBETCTBHE TpeOOBaHUAM
I'OCT 6651-2009 nomxHa BKIIOYaTh B ceOs MPOBEPKY OTKJIOHEHHUS 3aBHCHMOCTH COIIPOTHBICHHE —
TeMIeparypa JaTddKa TEMIIEpaTypbl OT HOMHHAJIBHOM  CTaTHYeCKOM  XapaKTepHCTHKH
(manee HCX). Ilepeuens onepanumii IOBEpKH [IPUBE/ICH B pasaeie 4.

3.6 I'paxyupoBKy naT4uKa TeMIEPaTypbl B HECKOJBKHX IDaIyHPOBOYHBIX TOYKAaX B LEIIX
IIOCTPOCHHSA WHAMBHAYATLHOH 3aBHCHMOCTH CONPOTHBICHHE — TeMIeparypa IpOBOAAT, Kak
COCTaBHYIO YacTb IIOBEPKHM NI NATYMKOB TEMIEpaTypsl, TpeOOoBaHMS K TOYHOCTH KOTOPBIX
ornuyarorcs oT TpedoBarmit ['OCT 6651-2009. Pexomennyemas METOAMKA IOCTPOEHHS
HH/IABUyaIbHOM 3aBUCHMOCTH COIIPOTHBIIEHHE — TEMIIEpATypa IPHUBEIeHA B IPUIOKECHAN A.

4. TIEPEYEHb ONIEPAITHI ITIOBEPKM CPEJCTBA U3MEPEHUIA

4.1 Ilpu npoBeAeHHH TOBEPKH IO/IKHBI BEIIOIHATHCS OMEpaliy, yKa3aHHbe B Tabmue 1.
Tabmuna 1

JlaTayK TeMIIepaTypsl ¢ H3MEPUTENbHBIM Homep
JlaTurk TeMuepaTyps
npeofpasoBareneMm pasnena
O0s3aTeNbHOCTD BRITIONHEHHS Ollepalliil MOBEPKH MPH (myHKTa)
METOIUKH
Haumenoranue TIOBEPKH, B
OIIepaltH MOBEPKH . . | mepBuuHON | mepHoxwHeckoil | mepHonudeckoii| COOTBETCTBHH
MEePBUYHOH | IEPHOIMIEeCKOH 3 » o ¢ KOTOPBIM
. noBepxe pasznebHOM pasjenbHOH | KOMIUIEKTHOM
TIOBEPKE TIOBEPKeE TIOBEPKE BBITIOJIHACTCA
7 orepanys
TTOBEPKH
Bremnmit ocMoTp 3 - na Ha na Ia 9
CpelCcTBa U3MEpEeHHH
KonTtpons ycnopnit
HOBepKH (Ipu
HOATOTOBKE K TIOBEPKE Ia na Pt} Ia na 10.1
U orpofoBaHUH
CpefCTBA U3MEpeHHiT)
Onpo6oanue (npu
CpefcTBa U3MEpPeHHI)




JaTauk TeMIepaTypsl ¢ H3IMEPUTEILHBIM Howmep
i npeoldpa3oBaTesieM | paspema
O6s3aTeNLHOCTS BBITIOJHEHUS ONepalyit OBEPKH PH (mysKTa)
‘ METOTHKH
Haunmenosanue ‘ TIOBEPKH, B
OnepaiHy MoBepKH i , . | TepBMYHOH | MEPHONMHMECKOH | IEPHOAMYECKOM | COOTBETCTEHH
GERRAREAE HEPARIERaN pasaensHoi pasnenbHO | KOMIUIEKTHOM € KOTOPBEIM
floBepke S MOBEPKE TIOBEPKE TIOBEPKE BBLIOJIHACTCA
orepanus
OBEPKH
Ilposepka W
AIEKTPHIECKOTO
CONPOTHBIECHH
H30JIATHY U
TEMIIEpaType na Ja na' na' aa 10.8
(20+5) °C (npu
IOJATrOTOBKE K TOBEPKE 11
onpoOoBaHH CPEICTBA
HM3MEPEHHI)
TIpoBepka OTKIOHEHHS
CONPOTHBIEHHS OT
HCX mpu na it} na Ia na? 11.1
TeMIIepaType oT
-5 mo +30 °C
IIpoBepka OTKIOHEHHs
COTNPOTHBIIEHHSA OT
HCX npu na na na na na? 11.2
Temmeparype oT 90 mo
103 °C
Onpenenenue
OCHOBHOM
aGcosmoTHOM ) ) & fa o L3
norpemsoctd HAT
TIpumeuanus:
1 — TONBKO [UIs IEPBHYHOTO NPe0dpasoBaTeNs;
2 — onpenenseTcs 3HA4€HHE BBIXOHOTO yHHQJHquOBaHHom 3AEKTPHYECKOT0 CHTHANA OCTOSHHOrO TOKA, ABJISIOMIErOCs
pe3yNBTaTOM Npeobpa3oBaHys BEIXOJHOTO CHIHa/a IIepBHYHOTO Npeobpa3oBaTelil U3MepHTeIbHEIM NpeodpasoBaTeneM.

4.2 TIpoBoZMTH MOBEPKY B COKPAIIECHHOM AHMAlla30HE H3MEPEHHH JONYCKAeTCA TONBKO UL

VIIIT.
5. TPEBOBAHWSI K YCJIOBUSIM ITIPOBEJEHUS TIOBEPKH

5.1 Ilpu mpoBeneHHY MOBEPKU COOTIONAIOT CIEAYIOIIHE YCIIOBHS:

— TeMmIeparypa OKpyxKaromero po3ayxa, °C 20:E5;
— OTHOCHTEJIbHAs BIAKHOCTH OKPYXAIOMIEro Bo3ayxa, %o 30-80;
— armocdepHoe gaBneHue, klla 84,0-106,7;

5.2 BuOpanms, Tpscka, yaapsl, MarHATHBIE ITOJIs, KpOME 3€MHOrO, BIHSIOIME Ha paboTy
STATIOHHBIX JaTYHKOB TEMIIEPATYPEI U APYTUX CPENCTB IOBEPKH, HOJKHEI ObITH HCKIIIOYEHEL.

5.3 Hanpsxeswe TNHTaHUS CETH [JOUKHO OBITH B Tpefenax, yCTaHOBIEHHEBIX
9KCIUTyaTallMOHHBIMHE JOKyMEHTaMy Ha CPEICTBA ITOBEPKH.

6. TPEBOBAHMS K CIIEHUAJHUCTAM, OCYIIECTBJ/IIOIIHAM ITIOBEPKY

6.1 Tlosepka CH momxHa BBIMONHATHCS CHENUATMCTAME OPraHU3alHy, aKKPEIUTOBAHHOM
B COOTBETCTBHH C 3aKOHOIATeNsCTBOM Poccuiickoi Penepanyun 00 akkpeAUTalul B HaTHOHATLHOM
CHCTEME aKKpeIWTallM{d Ha IIPOBENCHHE IIOBEPKW CPEICTB H3MEPEHHH JaHHOTO THIIA, UMEIOIIUMH
HeoOXOMUMYIO KBaTH(UKAIMIO, O3HAKOMIICHHBEIMH C OKCIUIyaTallHOHHOM [JOKYMEHTAIMed H
OCBOHBIIMMY PabOTy ¢ TEXHHYECKUMH CPEICTBAMH, MCIIOIB3yYEMBIME IPH IIOBEPKE.



7. METPOJIOTUYECKHUE U TEXHUYECKHUE TPEBOBAHUS K CPEJCTBAM
INIOBEPKH

7.1 Tlpu mpoBeleHHH HOBEPKH IPHMEHSIOT CpPEACTBA M3MEPEHHH H BCIIOMOIaTEbHBIE
CpEICTBa, YKasaHHEIE B TabmuIe 2. '

7.2 JlomkHEl OHTH HCIONB30BAHBI OTECYECTBEHHBIC H/MIM HMIIOPTHBIE 3TAIOHHEIE
TEPMOMETpPBl  CONPOTHBIICHHS (Hajiee JTAIOHHBIM JaT9MK TEMIEparyphl), BHECEHHBIE B
ToCyapCTBEHHBIM peecTp CPENCTB H3MEPEHHH, pacIIHpEHHAS HEONpEIeTEHHOCTE TPafyHpOBKH
KOTOPBIX, yKa3aHHas B CBHIETEILCTBE O IOBEPKE (MM B HOPMATHBHBIX ¥ TEXHHYECKHX JOKYMEHTaX),
He npeBbImaeT 1/3 momycka MoBepseMbIX JaTYMKOB TEMIIEpaTyphl IPH TeMaepaTypax 1nosepku. [Ipu
BHIOOpE OTAJIOHHOTO [JardWka TEeMIEparyphl CIeIyeT Y4HTHIBaTh €ro HECTaOMIIBHOCTE 3a
MEKIIOBEPOYHBIH HHTEPBAJ, HCIIONB3YEMYIO IIPY pacdeTe pacIIMPEHHOH HEOPEAEIEHHOCTH IIOBEPKH.

[Tpumeuanne — Ecnu B cBUAETENBCTRE O MOBEPKE STATOHHOTO AaTYHKA TEMIIEPATyPEI yKa3aHa
IOBEpUTENbHAs IIOTPEIIHOCTE IIPH JJOBEPUTENEHOH BeposITHOCTH 95 %, TO OHA He TO/KHA IPEBLIIATh
1/3 nomycka NoBepsAEMBIX IaTYHKOB TEMIIEPATYPEL

7.3 Jlnsd TOBEpKH JATYMKOB TEMIEPATYPHl MO/DKHBI OBITH MPHMEHEHBI JKHIKOCTHBIE
[IepeTHBHEIE TEPMOCTAThl HIIM XUAKOCTHBIE U (DIIOUIHEIE TEPMOCTATEL APYTHX THIIOB, OTBEYAIOIIHE
CIIENYIONIMM TpeOOBaHHIM:

- HEpaBHOMEPHOCTH TEMIIEPATYPHI B paboueM o0neMe TepMmocTara - He Gonee 1/5 momycka
TIOBEPSEMBIX JATYUKOB TEMITEPATYDBI;

- HecTaOHIILHOCTH IOJEpKaHWs TEeMIeparypbl, Kak MHHHMYM 3a 30 MuH - He Ooxee
1/5 nomycka moBepseMBIX JATIHKOB TEMIIEPATyphL

7.4 Jlnd noBepKH NaTUMKOB TeMIlepaTypsl npH Temneparype 0 °C momyckaercsl IpEMEHATh
cocynpl Jlproapa M HyJeBblE TEPMOCTATHI, HAOIHEHHBIE CMECHIO JIbJa W BOIBL. HepaBHOMEPHOCTH
TeMIepaTypsl B pabodeM obbeMe TepMocTaTa He HoikHa npeBbimars £0,01 °C.

7.5 Jlnd mOBepKH [AaTYMKOB TEMIIEPATyphl B AuanasoHe Temmeparyp oT -5 mo +30 °C
PEKOMEHTyeTCs HCIIOIb30BaTh B KauecTse penepHoi Toukun MTII-90 — tpoiitryro Touxy Boxas! (0,01
°C). s peamuzanuy TPoHHON TOYKH BOABI HOIYCKAETCS HUCIIOIB30BATE TEPMOCTATHI, IS KOTOPBIX
HECTaOMIIBHOCTE OJIEPKaHUs TeMIIepaTypsl i HEPaBHOMEPHOCTE TEMIIEPATYphI B pabodeM o0beMe He
npesermaet £0,01 °C. '

7.6 Jlna moeepku B AuariazoHe Temmeparyp oT 90 mo 103 °C momyckaercs MpHMEHSTH
IIapOBOH TepMOCTaT, ISl KOTOPOrO HECTaOMIBHOCTH IOJNEP:KaHUS TEMIEpaTypsl COCTaBIsET He
6onee £0,03 °C. :

7.7 115 U3MEpeHHs CONPOTHBIICHHUS IOBEPSEMBIX NTaTIMKOB TEMIEPATYpPHl JOMKHBI OBITH
IIPEMEHEHBI MOCTBI IIOCTOSHHOTO | IEPEMEHHOI'0 TOKOB, IH(PPOBEIE MYI5THMETPE], MHOTOKaHaTbHEIE
OpeU3HOHHEIE U3MEPUTEIH TEMIIEPaTyphl, YCTAHOBKU THIIa aBTOMATH3HPOBAHHOrO pabodero mMecra
11 IOBEPKH TepMolpeobpazosarenei conpotusienus (APM IITC), paecernsle B ['ocyqapcTBEHHBIN
peecTp cpeacTB Hu3MepeHuH. Ilpu BeIOOpe H3MEPHTENHHON YCTAHOBKU CHENYET ydecThb, HUYTO
paclIEpeHHasl HEONPEAENeHHOCTE IOBEPKHU JaTHHKa TEMIIepaTypsl JOKHA OBITH B IBA pa3a MEHBIIE
TpebyeMoro nomycka garurka temreparypst no I'OCT 6651-2009.

7.8 JInA u3MepeHHs COMPOTHBICHHS NMOBEPAEMBIX JATYHKOB TEMIIEPATYPhHI MOTYT OBITH
TaK)ke IPHMEHEHBI 3NIEKTPOM3MEPHUTENBHEIE YCTAaHOBKW, BKIIOYAOIAEe B ce0f IpenH3MOHHEIE
BOJNBTMETPEl M IIOTCHIMOMETPHl, MCTOYHHAKH TOKa, OOpa3mOBEIE MEpHl CONPOTHBICHHUS,
KOMMYTHPYIOIIHE CPEICTBA U [IEPEKTIOYaTel . :

7.9 Ecmm [ms TOBEPKH INPUMEHSIOT H3MEPHTENH TEMOepaTyphl CO BCTPOCHHOMH
IPOrpaMMOH, IO3BOJIAIOINEH OTCYUTHIBATH MOKA3aHNUA B €IUHHIAX TEMIEpaTypsl WIH OTKIOHEHHS
teMueparypsl oT HCX, To Heompe/ieneHHOCTh H3MEPEHUYs], BEIIOIHEHHOTO C MCI0Ib30BaHUEM TaKHX
u3MepHTenel, He Jo/nkHa npesbnuars 1/10 nomycka noBepsieMbIX JaTYHKOB TEMIEPATypPHL.

7.10 Jlng m3MepeHHs 3IEKTPHYECKOTO CONPOTHUBICHHS H3OJSAIMH MEXIy BHIBOJAMH H
3alIMTHBIM KOPIIYCOM JaT4HKa TEMIEpPaTypsl JODKHEL OBITH NPUMEHEHBl METaOMMETPHI MK JPYTHE
HM3MEPUTENIBHBIE NPHOOPE! ¢ BEepXHMM MpenenoMm m3Mepenus He Hmke 500 MOm m mpenenom
IIOTPELTHOCTH, HE MpeBBIaomuM +5%.

7.11 Ilepen HCHONB30BAHMEM CpPEJACTB MOBEPKH [AaTYAKOB TEMIIEPATyphl HEOOXOJHMO
IIPOBECTH pacyeT 0KHANAEMOH pacImupeHHOH HEOMpeaeIeHHOCTH IIOBEPKA JaTINKOB TEMIIEPATypHI 110
JaHHBIM CBHMIETENBCTB O IIOBEpKE TepPMOCTaTa MM KanuOpaTopa M O IOBEPKE BCEX OCTANBHBIX
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HCIONB3YEMBIX CPEICTB H3MEPEHHM [0 METONHMKE, M3JIOKEHHOH B pasmene 13. PaccumranHas
pacIIEpeHHas HeOIPeaeICHHOCTE IIOBEPKH aTUYMKOB TEMIIEPATyPhI JOJUKHA OBITH B [[Ba pa3a MEHBIIE
Tpebyemoro momycka garduka Temueparypsl o I'OCT 6651-2009.

Tabimma 2
Onepanyy oBEpKH
P PXE, Mertpomorugeckue # TEXHUYECKHE
Tpebyromue [TepeueHb peKOMEHIYEMBIX
TpeOoBaHMs K Cpe/icTBaM II0BEPKH,
[IpUMEHEHHE CpPEICTB IOBEPKH

CPEICTB ITOBEPKH

HE0OXOIHMBIE AL TpOBEACHHA IIOBEPKH

1. 8.1 KonTpons
YCIIOBHUH ITIOBEPKH

CpezncrBa U3MEpEeHUH TeMIIEpaTyphl
OKpy>karome# cpensl ot 15 10 25°Cec
abCoFOTHOM NOTPeIHOCTEIO He Hoitee
20,5 °C;

CpencrBa M3MEpEHUH OTHOCUTEIBHOMR
BIQKHOCTH OKPY>KaroIIero Bozayxa ot 30
10 80 % ¢ aGCoMmOTHOM MOrPEITHOCTRIO HE
bonee 3 %

[Tpubops! KOMOMHMPOBAHHBIE
Testo 608-H1, Testo 608-H2,
Testo 610, Testo 622,

Testo 623, per. Ne 53505-13

Cpezncrsa u3MepeHn# aTMOCHEPHOTo
IaBlIeHHs B fuamnazoHe ot 86 no 106,7
KlIa c abcomOTHOM MOIPEITHOCTEIO HE
Gonee =5 rlla

W3mepurenu nasierns Testo
511, per. Ne 53431-13

1. 8.8 IIpoBepka
ANEKTPHIECKOTO
CONPOTHBIECHHS
H30JIALHN IIPU
TEMIIEpaType
(20£5) °C

W3mepurens 31€KTpHUECKOTO
COIIPOTHUBICHHS H30JBIUH B UANa30HE
u3MepeHui conporusienus ot 0,05 no
1000 MOw, mpezensl 10ITyCKaeMOH
OCHOBHOM OTHOCHTEIIEHOH IIOTPENIHOCTH
H3MEpEHUH JIEKTPUIECKOr0
CONPOTHBIEHHA M30/AIHH £15 %

Meraommetp 5C0202/1-T,
per. Ne 14883-19

11. 9 Omnpenenerue
METPOJIOTHYECKHUX
XapaKTEPHCTHUK
cpeAcTBa
H3MEpPEHUH

TepMoMeTpEI COIPOTUBIIEHHS
(mIaTHHOBEIE), SIEKTPOHHEIE (P POBEIE)
TEPMOMETPHI STAJIOHHBIC B AHAaNla30He
H3MEpeHHH TeMIepaTypsl oT -196 1o

+660 °C, cooTBeTCTBYOIHE TpeOOBAHHAM
K 3TajloHaM 3 paspsiia u (MJIH) BEIIIE 110
I'TIC B coorBercTRmH ¢ 'OCT 8.558-2009

3TalOHHBIA IITATHHOBEIH
TEPMOMETP COIPOTHBIICHHUA
tuna OTC-25, per. Ne 19484-
09

HMzmeputeny 3eKTPHIECKOTO
COIPOTHBIIEHHS, COOTBETCTRBYIOIIHE
TpeGOBaHMAM K 3TaNT0OHAM HE HIDKE 3
pasps/ia B COOTBETCTBHH C IPHKA30M
Poccramnapra ot 30 nexabps 2019 1.
Ne 3456

W3mepurens TeMnepaTypel
MHOTOKaHAJIbHBIH
npenusunonusit MUT 8.10,
per. Ne 19736-11

VI3amMepHTeNb CHITBI IIOCTOSHHOIO TOKA, Kamubparop
COOTBETCTBYIOIIMH TpeOOBaHUAM K MHOTOGYHKIMOHAIBHBIH 1
sTanoHam He Huxe 3 paspsna mo I'TIC B xomMyHEKaTop BEAMEX
COOTBETCTBHH ¢ Ipuka3oM Poccragmapra | MC6 (-R), per. Ne 52489-13
ot 30 nexabps 2019 r. Ne 3457 Kanmu6partop

' MHOTOQYHKIHOHAIbHBIHA

MCX-II-R, per. Ne 21591-07

Mepa 3IeKTPHIECKOr0 CONPOTURIIEHUS Mepa 2J1eKTPAYECKOTO
MHOI'03HAa49Has, COOTBETCTBYIOIIAS COIIPOTHBIICHHS

TpeGOBaHUAM K 3TAIOHAM He HHXE 3-T0
pa3psia B COOTBETCTBHH C IPUKA30M
Poccrarmapra ot 30.12.2019 Ne 3456

muoro3aagnas MC3071, per.
Ne 66932-17
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=a

Omnepanun moBepxu, I &
Tpedyromue
TIPEMEHEHNE

CPEICTB ITOBEPKH

Mertposoruueckue U TeXHHIECKHE
TpeOoBaHUS K CpeNICTBAaM ITOBEPKH,
HEeoOX0quMBIe I TPOBEACHUS TIOBEPKH

[lepedeHb peKOMEHAYEMBIX
CPEICTB IOBEPKH

TepMocTaThl /MM KPHOCTATEI € Tepmocrars! nepenuBHbIE
HecTaOMIIBHOCTBIO IOAASPKAHMS nperuonnsle TIIT-1 (mox.
3aJaHHOTO 3HAYEHHS TeMIIEPaTyphl B TTII1-1.0, TIIMI-1.1, TTIII-
none3HoM obwseme He Oonee 1/5 ot 1.2), per. Ne 33744-07
IIpeeNIbHO IOIYCTHMOM OTPEIIHOCTH Tepmoctat ¢

nosepsiemoro CH : ¢ mouI3MpPOBAaHHON Cpenoi

FB-08, per. Ne 56927-14,
Cocyn proapa ¢ HKHIKHM
a30ToM,

Tepmocrat HylIeBOMH

[Tpumevanus:

1. DTanmoHEI ¥ cpelCcTBa M3MEPEHHUH, NpUMEHseMble B KayecTBE 3TAIOHOB, HCIIONb3YEMBIE IIPH
MIOBEPKE, JO/KHEI OBITH aTTECTOBAHBI WA NOBEPEHB! B YCTAHOBICHHOM MOPAAKE; IPHMEHIEMBIE
CPEIICTBAa H3MEPEHHUH TOIKHBI OBITH MOBEPEHET; UCTIEITATEIbHOE 000pYAIOBaHHE - ATTECTOBAHO.

2. Jlomyckaercs NpHMEHEHHE APYIHX CPEICTB . TMOBEPKH, PpAa3pelICHHBIX K NPHMEHEHHIO B
Poccuiickoit @enepanuy, 1 oOecneYMBArOIIUX OMpPEIEIEHIHEe METPOIOTHYECKHX XapaKTEPHCTHK

noeepsaeMerx CU ¢ Tpedyemolt TOUHOCTEBIO.

8. TPEBOBAHUJ (YCJIOBUS) 11O OEECHE‘IEHI/HO BE3OITACHOCTH
ITPOBEJEHUS IIOBEPKH

8.1 Ilpu npoBeleHHM IOBEPKH JODKHEI OBITH COOMFONEHBI TpeOOBaHKS:

- T'OCT 12.2.007.0-75;

—  OSKCILUTyaTal[HOHHBIX JOKYMEHTOB CpEICTB IIOBepkH, a Taikke I[IpaBunm TexHHKH
0e30NacHOCTH IIPH SKCIUTyaTallMHd 3JIEKTPOYCTaHOBOK motpedutenedt u [IpaBun TexHHYecKOH
SKCIUTyaTallly 3JIEKTPOYCTaHOBOK IOTpeOuTeneH.

—  YyKasaHWA [0 TEXHMKe O0e30IacHOCTH, NpUBEIEHHBIE B OKCIUIyaTalMOHHON
JOKYMEHTAIMH Ha STAJOHHbIE JaTUYHKH TEMIIEPATYPhI;

—  YKa3aHHA I10 TeXHHKe 0e30IIaCHOCTH, IIPHBECHHBIE B PYKOBOJACTBE IO 3KCILTyaTallHi
IIOBEPAEMOr0 JaTUMKA TEMIEPATYPEL '

8.2 3ampemaercs TpOTaTh HarpeThid ﬂanmK TEeMIEpaTypsl pyKamMH H KJIacTb €ro Ha
JIErKOBOCIUIAMEHSIOMHUECS TOBEPXHOCTH. -

8.3 CrexusHHBIE COCYIBI llmoapa ,I[OJI}KHI:I AMETH OXpaHHBIE KOXYXM M3 JKECTH MWIH
mractvacchl. Ilpm paGore €O CTEKIAHHBIME cocyfamu J[Iploapa HEOOXOIMMO MONB30BATHCS
3aIUTHEIMK OYKaMu. He JomyckaeTcs yIIOTHATH Jie B CTEKJISHHBIX COCYAaX METAUTHYECKUMH H
OCTPOKOHEYHBIMH IIPEIMETAMH.

8.4 Ilpu wu3BNEeYEHWH OXJAKICHHBIX JaTYHKOB TEMIEpaTypsl Hu3 cocynoB Jlproapa
Heo0X0IMMO MOJIB30BAThCA XJI0MIaTOOYMaKHEIME TIepYaTKaAMH.

8.5 K BemonHeHHIO H3MEpEHMH NOIYCKAIOTCS JIMNa, 03HAKOMJIEHHBIE C PYKOBOJCTBOM II0
SKCIUTyaTallHd IIOBEPSAEMOro [aT4WKa TeMIIepaTypsl M MpOLIEAIIME MHCTPYKTK IO TEXHHKE
6e30macHOCTH, a TAKKe MMEIOMUX KBAIM(QHKAMOHEYIO TPYIILY O TEXHHAKE Ge30IaCHOCTH HE HIDKE
III mpu pabote ¢ ycranoBkamu HampsbkeruaeM 1o 1000 B,

9. BHEIIHHII OCMOTP CPEJICTBA U3MEPEHUI

9.1 BwusyaneHBIH OCMOTp JaTYHKa TEMIIEPATYPHI HODKEH T0Ka3aTh, YTO 3aIUTHEIH KOPIIyC,
BHEINHME KJIEMMEl M BHEIIHHE IIPOBOJA NaTIMKa TEMIEpaTyphl HE MMEIOT BHAMMBIX pa3pylHeHHH,
pespba Ha KiIeMMaX, KIEMMHBIX TOJIOBKaX M INTYIEpax He HMEET MEXaHHYCCKHMX IOBPEXACHHH.
IloBepXHOCTh NaTYHKOB TeMIEpaTyphl, IPH HEOOXOMMMOCTH, OUHINAIOT OT OKANHHBI, OTCIOCHUH K
T.II., IOCJIE YETO NIPOTHUPAOT pacTBOpHuTeNeM. JlaTuuky TeMIieparypsl ¢ 3arpA3HEHHOMH TOBEPXHOCTEIO
3alMTHOM apMaTrypsl K HOBEPKE HE JIONMYCKAIOT.
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9.2 Ilpu BHEmIHEM OCMOTpPe [HOKHO OBITH YCTaHOBJICHO COOTBETCTBHE JIaT4HMKa
temneparypsl TpeboBanmam [OCT 6651-2009 B yacTi MapKUPOBKH W KOMILIEKTHOCTH.

9.3 PesynbTaThl BHEIIHETO OCMOTPA, IPOBEPKU MapKAPOBKH, KOMIIIEKTHOCTH HOBEPAEMEIX
JaTIYMKOB TEMIIEPATYPhl BHOCAT B MIPOTOKOJ MOBEpKH (mpunoxenue B).

9.4 JlaTuuku TeMIIEPATypHI, HE OTBEHAMOINHE IIEPEYHCICHHBIM BBIIE TpPeOOBAHHAM,
JanpHeHIel IoBepKe He IOIeKar. Cot

10. IIOJATOTOBKA K IIOBEPKE  OITPOBOBAHHUE CPEJICTBA I3MEPEHHUI

10.1Konmpone ycnoguii noéepku

10.1.1 B momermeruu, rae 6yaeT poxoauts moepka CH HeoOX0IMMO IIPOBECTH KOHTPOIL
YCIIOBHHE OKpYXKarollel cpels! — ONpeeIuTh TeMnepaTypy U BIXHOCTH OKPYXAOLIEH Cpenl, a
TaKXe aTMOC(EepHOE aBJICHHE.

10.1.2 PesymeTaThl KOHTPONSA OKPYKAIOIIEH cpelpl HEOOXOAWMO OTPasHTh B IPOTOKOJIE
IIOBEPKH CPEACTBa H3MEPEHHH.

10.2I1posepxa doxymenmauynu

10.2.1 ITlepen mpoBeneHHeM IIOBEPKH IIPOBEPSAIOT HATHYME HHCTPYKLHH IO 3KCILTyaTallHH
CPEICTB IIOBEPKH, aTTeCTaTOB HCIBITATEIRHOTO 000PYJOBaHUA, CBHAETENLCTB O IOBEPKE CPENCTB
H3MEpEeHUH, IacopTa, KieiMa K CBHAETENHCTBRA O IPEABLIYIeH MOBepKe JaT4HnKa TEMIIEPaTyPEL

10.311o0z0moeKa cpedcme nogepru

10.3.1 Bece cpenctBa MOBEepKH, TakWe KaK TEPMOCTATHI, KanuOpaToOpel, YCTAHOBKH It
peaH3aluK PEepPHBIX TOYeK, H3MEPUTEIbHbIE IPHOOPHI, HOJDKHEI OBITE OJATOTOBICHHI K paboTe B
COOTBETCTBHM C HWHCTPYKIMSAMH IO HX SKcrayatanud. JlomkHO OBITE 00ECHEedeHO IpaBHIILHOE
3a3eMIIeHHe PUOOPOB | JOJIKHEI OBITh BEIIOIHEHBI BCE TPeOOBaHMs Oe30IaCHOCTH.

10.41100z0mosKa K nogepxe 0aMUUKOE MeMnepamypsl

10.4.1 Ilepen mpoBemeHHEM IIOBEPKH JATUAKHA TEMIIEPATYPHI IOJDKHBI IIPEIBAPHTEIHHO
BBIIEPKUBATECS B HepaboueM COCTOSHUM IpH TEMIIEpaType OKpyKaromero Bo3ayxa ot 15 go 25 °C,
HE MEHee:

- 12 4 - npu pasHuile TeMIlepaTyp BO3AyXa B IOMELICHAH W MECTOM, OTKyaa BHocuTes CH,
bonee 10 °C;

- 1 9 - npu pasHuAE TeMIEPaTyp BO3/yXa B OMEIIEHMH i MECTOM, OTKy/la BHOCHTCA CH, ot
1 mo 10 °C;

- IpH pasHUILE yKa3aHHBIX TeMneparyp MeHee | °C BeIIepiKKa He TpedyeTcs.

10.5IToozomoseka k nosepxe HJT

10.5.1 ITpu paznmenero# noeepke MJIT BemmonswTh omepauuu mo . 10.4. OTKJIIO‘-IPITB
M3MEPUTENHBIH IIpeoOpa3oBaTens OT IEPBUYHOTO IPeoOpa3oBaTes.

10.5.2 Ilpun xommuiekTHOH moBepke WJIT sbmonuute omeparuu no m. 10.4, a Taxxe
IOJK/OYMTE K H3MEPHUTEIBHOHN yCTaHOBKE B cooTBeTcTBMH ¢ HI

10.6 IKcnepumenmansnas OUEHKA HEONPEOCNeHHOCMU EOUHUMHO20 USMEPeHUsA
COMPOMUETEHUA 6 JYCNOGUAX KOHKPEMHOU ROBEPOHHOT Nabopamopuu

10.6.1 HeonpeneneHHOCTs EIMHHYHOTO M3MEPEHHS COIpPOTHBIEHHS ONPENENIOT IIpH
TeMIeparypax, OJM3KHX K TIpagyHpOBOYHBIM TOYKaM, OTACTBHO M JaTIYHKOB TEMIIEpaTyphbl
DA3MYHBIX HOMHHATBHBIX CONPOTHBICHHY, HOBEpSeMHIX B JaHHOM IaGopartopum. Jomyckaercs
KCIIONB30BaTh TEPMOCTAaTHPOBAHHBIE MEpH! COIPOTHBICHHS ¢ HOMHHAIGHBIMH 3HAYCHHSAMHE,
ONMU3KMMY K HOMHHATEHBIM 3HA9EHHSIM II0BEPAEMBIX JaTHHKOB TEMIEPATYPEIL.

10.6.2 M3mepeHHss NPOBONATCS B TEPMOCTATaX, YHAOBJIETBOPSIOIMX TpeOOBaHMIM
HACTOsIIEH PEKOMEHJAallM{, B 3aBUCHMOCTH OT TeMIlepaTyphl nosepku. ITpoBogar me menee 50
OTCYETOB CONpOTHBIEHHA ¥ paccuuTeBaloT CO pesynprata m3mepeHus. s aBTOMaTHYECKHX
IU(POBEIX MOCTOB HEOOXOOUMO HCIIONB30BATh TE€ K€ IIapamMeTphl MpH TPOBEACHHH KaXKIOro
HU3MEepeHHs (BpeMs HMHTETPUPOBaHHs, BPEMs O0TCYeTa M T.I.), YTO M IPH MPOBENEHUH IOBEPKH.
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3nauenre CO pacCUUTHIBAIOT TG0 ABTOMATHYECKA H3MEPHTENLHBIM MOCTOM, JINOO, TP PETHCTPALIMY
IIOBEPUTENIEM OTIEIBHEIX OTCYETOB, 110 QOpMyIe:

(M

u(rfab ) =

rae Ny, - 9HCIIO OTCYETOB COIIPOTHBIICHUA NaTYHKa TEMIIEPATYPEI,
R, - pe3yJbTar i -ro 0TCUeTa, ‘ '
R, - cpe/Hee 3HAYEHHE CONIPOTHBIEHHS.

10.7 Onpobosanue ,
10.7.1 Onpo6osanue CU mpoBoaaTCs B COOTBETCTBHH C PyxoBOICTBOM 110 3KCILTyaTalUH.

10.8 IIposepka 3nekmpuyeckozo conpomusieHuA uzonayuu npu memnepamype (20+5) °C

10.8.1 TloAkmo4aioT KIeMMBI IIpHGOpa MUIS M3MEPEHHS BJEKTPHYECKOTO COMPOTHRICHUS K
BBIBOJIAM M 3aIIATHOMY KOPILYCY JATIHKa TeMIlepaTypsl. [logaroT usmepuTensHoe Hanpsoxerue 100 B.

10.8.2 Tlokazanus cHmMaroT B TedeHwe 10 ¢ mocie moja4yw HaUpsDKEHMS W QHKCHPYIOT
MHHMMaIBHOE 3HaYEHHE CONPOTHBNIEHHs. COPOTUBIIEHUE H3OIMLIMH JaTIHKA TEMIIEPATYPEL TOHKHO
cootBeTcTBOBaTh TpeboBanmaM ['OCT 6651-2009. PesynpraTel NpoOBEpKH BHOCAT B IIPOTOKOI
HoBepKH (TIpunoxenue B).

10.8.3 JlaTuuxu TeMmepaTypsl, HE OTBEYAIOINME IIEPEYMCICHHBIM BBIIIE TpeOOBaHUAM,
JanbHeHeN IOBEpKe He IOIIexKaT.

11 OHNPEAEJEHHUE METPOJIOTMYECKHX XAPAKTEPHCTHUK CPEACTBA
U3MEPEHUM

11.1 IIposepka omknonenus conpomuénenua om HCX npu memnepamype om mMuryc 5
00 naioc 30 °C

ITpoBepKy OTKIOHEHHS CONPOTHBIEHMs AaT4uKOB TemmepaTypel or HCX BBEIMTONHAIOT
CJIMYEHHEM C STAJOHHBIM JaT9uKoM TeMiepaTypsl mpu 0 °C B HYIEBOM TepMOCTaTe HIH COCYIE
Jproapa, 3aII0THEHHOM CMECEIO JThJia B BOJIBI, IIPH APYTO# TemmepaType B AHamazoHe oT MuHyc 5 °C
no mwoc 30 °C B TepMocTaTax (KHIKOCTHBIX, CyXOOIOUHEIX, (DIFOMIHBIX).

11.1.1 Cnhuuenue ¢ IMANOHHBIM OGMMUKOM  HMIEMREPAMYPbl 6  JHCUOKOCHIHOM
mepmocmame. 3

11.1.1.1 DranogHBI [JaTYuK TeMIepaTypsl X TOBEPSEMBIE [JaTYMKH TEMIEpaTypbl
IIOMEIIAIOT B paboumii 066eM TEpMOCTaTa Ha MIyOHHY HE MEHEe MEHUMAIHHOHN [ITyOHHEI IOTPYIKEHHS,
ykasanHod B HJI ma patyuk Temmeparypbl. Ecnm MOHTakHas [UIMHa IOBEpSEMBIX OATYHKOB
TeMIlepaTypsl Oonee MEHHMATEHOH ITyOMHBI NOTPYKEHHS 3TAJIOHHOTO JAaTYMKA TEeMIIEPaTyphl HIH
paBHa €H, To YD Bcex MaTYHKOB TeMIepaTyphl JOJDKHBI HaxXOOWThCS HAa ONHOM ypoBHe. Ecmm
MOHTa)KHas JUIMHA IOBEPSIEMBIX JaTUHKOB TEMIEPaTyphl MEHEe MHHAMATBHON IIyOHHEI IOIPYKEHHS
3TAJIOHHOTO [aT4¥Ka TEMIIepaTyphl, TO MJaTYMKH TEMIEpaTypsl INOrpyXaloT B TEpPMOCTaT Ha
MOHT&XHYIO IJIMHY M B PE3yNbTaT H3MEPEHHS BBOIAT IIONPaBKYy HA Iepenan TeMIEepaTyp MeEXIY
CPEeIHUMH TOUKaMH U3 moBepseMbIX ¥ 3TAIOHHOTO JaTYuKOB (110 13.6).

IIpumedanue:

1. ITpu moBepke HaTIMKOB TeMIIEPaTyPhl MOHTAKHOM MTHHON MeHee 50 MM peKOMEHIyeTCs
HCIIOJIL30BaTh IIEPEIMBHON MKHUIKOCTHBIH TEPMOCTAT M CIENHAIBHBIE CPEICTBA VI TepMETH3aIHU
KOHTAaKTHOM IOJIOBKH. : il

2. IIpu noBepKe JaTYHKOB TEMIEPATYPhI HEOOXOIHUMO COOTFOCTH YKa3aHHs 10 MUHUMAITbHON
rIyOMHE NOrpyeHus, npueeaeHasle B H]| ucnonas3yemoro o00pyRoBaHus.

11.1.1.2 IToBepseMple TaTIMKU TeMIIEPATyphl MOIKIIOUAIOT K H3MEPHTEIBHOH yCTaHOBKE B
COOTBETCTBHH CO CXEMOH COSNUWHEHHS BHYTPEHHHX IIPOBOIOB JaTYMKOB TEMIEPATypBl M CXEMaMH
BHEIHMX IEKTPUIECKHAX IOAKIIOYeHHH mprbopos. HeobxomuMo cTporo cobroaaTe HHCTPYKITHIO IO
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HONKIIOYCHHIO ¥ 3a3¢MJICHHIO 3JIEKTPOM3MEPHTENBHON anmaparypsl. lloakirodeHue JaT4HKOB
TEMIIEpPaTypsl K IIEPEKIIouaTe/sM IOKHO oOecrnedyuBaTh HANEKHBIA ISIEKTPHYECKHN KOHTAKT.
TToBepXHOCTE HAKOHEIHHKOB M BEIBOTHBIX [TPOBOJIOB HaTIHKOB TEMIIEPATypPEI JOJIKHA OBITH OYHIIEHA
OT IUICHKH OKCHI0B. M3MepHTenbHbIA TOK JOJDKEH COOTBETCTBOBATH YKa3aHHOMY B clielM(pUKauy Ha
JaT4uky Temneparypsl. [Ipn ucnons30BaHNY 3NEKTPOU3MEPHUTENBHON YCTaHOBKY IIOCTOSHHOTO TOKA
IOoIDKHA OBITE obecriedeHa KOMITEHCANHs MapasuTHBIX TepmoanekTpomBmkymux cui (TOJC) Bo
BpEMsl U3MEPEHMH, HapuMeD, IIyTeM IIepeKIIYeHHS HallpaBIeHH TOKA.

11.1.1.3 ITocne  mocTikeHHsS CTAaOHNBHOIO COCTOSHMS (COIPOTHBJIEHHE JAaTYMKOB
TeMIIEpaTypsl He m3MeHsercs Oonee deM Ha 1/10 momycka 3a 5 MMH) NpOBOAST IMKI W3MEPEHMI:
U3MEPSAIOT TEMIIEPATYPy STAIOHHBIM JATYMKOM TEMIIEpPaTypsl, 3aTeM HOCIENO0BATEIbHO HU3MEPSIOT
COIIPOTHBIIEHUE IIOBEPSEMBIX JATYMKOB TEMIIEPATYPhl U BHOBH ITOBTOPSIOT H3MEPEHHE 3TaJOHHEIM
JaTYMKOM Temieparypel. [IpH wWCnoOnb30BaHMM aBTOMATHYECKHX MOCTOB pE3YJIBTaT KayKIoro
U3MEpEHUs] JODKEH OBITh IOy4eH, KaK cpefiHee apu(MeTHdecKoe 3Ha9eHNe He MEHee, YeM U3 IIITH
orcueToB. Ilukn m3MepeHHH NOBTOPSAIOT He MeHee ABYX pa3. IloxaszaHus 3TanOHHOIO JaT4YMKa
TEMIIEpATypEl 3a BCE BpeMs H3MEpEeHHH He INODKHBI H3MEHHThcs Oonee, dem Ha 1/5 momycka
HOBEPSIEMBIX JaTYMKOB TEMIIEPATyPHL.

[Ipumeganue:

1. Tlpy HCHONB30BaHWH [BYXIPOBOJHON CXEMBI COSNUHEHHS BHYTPEHHHX BBIBOJOB H
TIOJIKJTFOUEHHS K H3MEPHTE/IBHOH YCTaHOBKE HEOOXOMMMO H3 pe3ynbTaTa H3MEPEHUS COIPOTHBICHHS
JATYMKOB TEMIIEPaTypsl BBIUECTh 3HA4YCHHE CONPOTHBICHHS COEAMHHMTENBHBIX IIPOBOJOB H
COTIPOTHBIEHHS BHYTPEHHHUX BEIBOTOB (€CITH OHO YKA3aHO Ha JATYMKE HIH B CONPOBOIMTENLHOM
TOKYMEHTAIIHH). I

2 Ilpu WHCHONB30BAaHHM TPEXNPOBOMHON CXEMBI COEJMHEHHS BHYTPEHHHX BBIBOJIOB
HE0OXOMMO H3MEPHTh CONPOTHBICHHE MEXIYy IBYMS KOHTAaKTAMM, COSJHMHEHHBIMH C IEIMBIO,
BKmogaromel B cebs UD, i IByMs KOHTaKTaMH, COENMHEHHLIMH C Iapoil IPOBOAHHKOB, HAYIIHX H3
ojHoM Toukn YD, ¥ 3aTeM BEIYECTh 3HAYCHHE BTOPOTO COMPOTHUBICHHS U3 3HAYEHU MIEePBOTO.

11.1.1.4 Ilo paHHBIM H3MEpEHHH DPAaCCUMTHIBAIOT CpelHee apudMeTHUeCKoe 3HAa4YeHUE H
pasMax TeMIleparypel B TepMOCTaTe, CpeJHHE 3HAUEHHs COIPOTHBICHHH ITOBEPAEMBIX NATYMKOB
temneparypel u CO cpensero apuMeTHdeckoro 3HaueHHs. JlOIycKaeTcs HCIIONB30BaTh
CaMOCTOATEIGHOE MM BXOAAIEe B KOMIUIEKT IIOCTABKH CPEJACTB IIOBEPKH AaTTECTOBAHHOE
nporpaMMHOoe obecnedeHHe, NpeqHasHAYeHHOe I aBTOMATH3alWH IIPOIECCOB TPalyHPOBKH H
IIOBEPKH JaTYMKOB TEMIIEpaTypsl, 00pabOTKY B XpaHEHUsS Pe3yIbTaTOB.

11.1.1.5 Pacyer pacmupeHHOH HEONpemeNIeHHOCTH pe3yjbTaTd H3MEPEHHS IMPOBOAAT IO
METOAMKE, H3N0KeHHOH B pazaene 13. Kpurepui rogrocty — o m. 12.1.

11.1.2 Cnuuenue c 3manonHsimM 0amuuKom memnepanypsl npu memnepamype 0 °C.

11.1.2.1 JTnst onpesieieHys CONPOTHBICHAS 1aTIMKOB TEMIIEpaTyphl IpH Temieparype 0 °C
PEKOMEHIYETCs  HCIONb30BaTH TEPMOCTaT HIM cocyn [Jlpioapa, 3allONHEHHBIM  CMECHIO
MEJIKOAPOOJIEHOTO JbJa U OXJIaXIeHHOM BOMBL JIex MOmKeH OBITh YBIAXKHEH W YIUIOTHEH IO BCeH
Macce, YToOBl B CMECH JIbJIa M BOZBI He OBUTO My3bIpeif BO3IyXa M H3JIAIIKA BOJIBL

11.1.2.2 VcaoBus nOrpyxeHus JaTIUKOB TEMIEPATYPHI U IOAKIIOUSHHS K U3MEPUTEIbHON
ycraHoBke - mo 11.1.1.1 u 11.1.1.2. TonmueHa cos IBAOBOASHON CMeCH, OKpYIKaromiei
TEepMOIIpeodpa3oBaTeNy, He TO/DKHA ObITE MeHee 30 MM.

11.1.2.3 [Tocne mocTrkeHHs CTAGUIBHOrO COCTOSHHS MPOBOJAT M3MEPEHHE TEMIIEPATypHI
STAMOHHBIM  JaTYHKOM TEMIEpaTyphbl, 3aTeM IIOCIEHOBATENIBHO W3MEPSIOT COIPOTHBIICHHE
IIOBEPAEMBIX NaTYHKOB TeMieparypsl. HeoOxomumo mposecTr He MeHee 10 0TCYeTOB COIPOTHRIICHUS
IUId  KaKIOro JarT4yMka TeMmIepaTypsl. [lo NONyd4eHHBIM [AaHHBIM PAacCUYATHIBAIOT CpeIHEe
apu()METHYECKOE 3HAYCHHE CONPOTHBICHHS HaT9ukoB Temmeparypsl u  CO  cpemmero
apru(pMETHIECKOr0 3HAUCHHS. :

11.1.2.4 Pacyer pacInMpeHHOM HEONpPEeIENeHHOCTH pe3yilbTaTa H3MEPEHHH IPOBOASAT IO
METOJHKe, U3II0KeHHOH B pazzene 13. Kputepwnit romgocTs — mo m. 12.1.
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11.2 IIposepxa omrnonenua conpomusnenus om HCX npu memnepamype om 90 do
103 °C

11.2.1 TIpoBepKy IpOBOAAT sl JATIHKOB TEMIIEPATyph! KnaccoB AA, A U B ciudenueM ¢
STaJOHHBIM [aT9HKOM TEMIEpAaTyphl B KHMIKOCTHOM HWJIM IapOBOM TEPMOCTAaTe II0 METOMHKE,
u3noxerHow B 11.1.1. Kpurepuit roggocta — mo 1. 12.1.

[Ipumeuanne — Mcnonp30BaHHE MaPOBBIX TEPMOCTATOB, PEATU3YIOMIMX TOYKY KHICHHS
BOJIBI, B COOTBETCTBHHM C TEXHUYECKHM ONMCAHHUEM U MHCTPYKIHEH O MX IPHMEHEHHIO.

11.3 Onpedenenue ocrnosnoii abcontomnoul nozpewtnocmu HJ[T

11.3.1 Pa3zdenvHaa nosepka

11.3.1.1 [ns  mepeuuHoro mnpeoOpaszosatens MJIT  BHIIONHHTE OIEpalHHd IO
mm. 11.1-11.2.

Hpﬁmeqaﬁne .

. Hna UOT c YCJIOBHI:IM 0003HaquHeM Touocta — HO5, H10, F10, P10, M10

NOTIOTHUTENIFHO IIPOBEPAIOT OTKIOHeHHe comportuBineHus or HCX npm MUHHMANbHOH H
MakCHUMaIBbHOM TeMmIepaTypax [Auana3oHa mnpeoOpazoBanus. [Ipy MHHHMaIBHOM TeMmuepaTrype

- mEanasona mpeobpasosanus MeHbie MuHyc 70 °C IpoBepsAIoT OTKIOHEeHHE conpoTusienns or HCX

opu MuHyc 196 °C u muryc 50 °C. Kpurepuii ronHocta —no 1. 12.1;

2. Tlosepka mns temneparypsl MuHyc 196 °C npoBomutcs B cocyne [lproapa ¢ KHAKHM
azotoM. IloBepka mns Temneparypsl MuHyc 50 °C OpoBOOMTCS B TEPMOCTATE IEPEIHBHOM
IPEHUA3HOHHOM;

3. IloBepka a1 TeMIepaTyp BBIIIIE JIMANA30Ha OT 90 °C mo 103 °C npoBoguTCs B TEPMOCTATax
KHIKOCTHBIX, CyXOOIOYHEIX, GIFOHIHBIX.

11.3.1.2 OcroBrywo norpensocTs I ONpeensioT METOAOM CPaBHEHHS H3MEPEHHOTO H
pacyeTHOrO 3HAYCHHH BEIXOJHOTO CHTHAlIA B ToYkaX, cooTBercTByrommx 0, 50, 100 % mmanazona
H3MEPUTENBHOTO IIpeodpa3oBaTeis B IOCIe0BATEIFHOCTH, YKAa3aHHON HIKE:

— WII noaxmrounuTs K KarubpaTopy curHanos cornacHo HJT;

— ¢ IOMOMIBIO Kau6paropa CHrHANOB Ha Bxox WII momaTs curaan 8 OM, COOTBETCTBYIOMMIL
pacu€raoMy curany 0, 50, 100 % mmanasona mpeobpasosanus W, onHOBpeMeHHO H3Mepsd M
3aIIHMCEIBAS BBIXOIHOH TOKOBBIH CHIHA. KpHTepHH TOIHOCTH — IO 1. 12.2.

ITpumeyanue: ,

1. UTIUAT ¢ ycnosaEM 0603HayenreM Touroctd — HOS5, H10, F10, P10, M10 Heo6xo01umo

HACTPOHTEH B cooTBeTcTRHM ¢ HII.

2. Tlocne mactpoiixu UII, UJAT npoBepsiroTcs B ABYX TO4UKaX, coorBercTRyomux 20 u 80 %

nuanasona. Kpurepuit roqgocTs — no m. 12.3.°

11.3.2 Komnnexkmuaa nogepra

11.3.2.1 TloBepka WUJIT Brmonusercs B KpallHMX W IBYX TOYKax BHYTPU JHANa30HA
npeoOpasoBaHus, BKI0Uas Touky «0». JlomyckaeTcs: IpoBOIUTH MOBEPKY B KPalHUX B OJHON TOUKE
BHYTPH JHana3oHa npeobpa3oBaHus, eciy nocieasnii He npessmmaet 300 °C.

IIpumedanue:

1. Ilpu MUHMMATGHON TeMIepaType JMana3oHa mpeodpasopanms Mensme mmuyc 70 °C, 32
HCKITFOYeHHeM 3Hadenust Muryc 196 °C, noryckaercs mpoBepats otknonerre or HCX mpu mumyc 70 °C;

2. Ilosepka ang temmneparypsl MuHyc 196 °C mpoBoautes B cocyne proapa ¢ KHAKHM
azotoMm. IloBepka mns TEMIEPaTYpbl MHHYC 70 °C mpoBOIMTCS B TEPMOCTAaTe IEPENHBHOM
[IPEIU3HOHHOM;

3. IloBepka ayIst TEMITEpaTyp BBILIE ,t[HaHasOHa 0T 90 °C mo 103 °C mpoBoauTes B TepMOCTaTax
XUIKOCTHBIX, CyXO0JOYHEIX, (DIFOMIHBIX. :

11.3.2.2 3paveHue TeMIepaTypsl [, , COOTBETCTBYIOIIEE H3MEPEHHOMY aHAJIOrOBOMY

i - : u
BBIXOJHOMY curHany I, . paccunTsiBaetcs o popmymne 4. Kputepwmii rogsocty mo m.12.3.
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12 IOATBEPKJIEHUE COOTBETCTBHUS CPEJICTBA N3MEPEHUN
METPOJIOTHYECKHM TPEBOBAHUSAM

12.1 Kpumepuii 200H0cmu 0am4uKka memMnepamypsl npu npogedenuu nosepku no nn.11.1
ull2 . oy
12.1.1 Jatyux TeMnepaTypsl CYHTAIOT TOJHBIM U JOIMYCKAIOT K AaIbHEHIIEH IIOBEPKE B TOM
cIydae, eciy OTKIOHEHHE ero conpoTurienus oT:HCX ¢ yueToM pacIiMpeHHOH HEONpEIeNICHHOCTH
pe3yNbTaTa M3MEPEHHUS He IPEBbINAET 3HAYEHHH [T COOTBETCTBYIOLIEro Kiiacca nomycka (Tabmiana
), T.€. BBIIOJHEHB! OJHOBPEMEHHO JBA HEPABEHCTBA:

(Rt~ Rucx (1) + 1) S5 4,

dR 2)

= —At
dr %

(R (1) = Rpgex (1) -U)/

The R,(1,)- cpefHee 3Ha4YEHME CONPOTHBICHHUA IOBEPIEMOro qaTduka TeMueparypel, Om;
t, - CPEIHss TEMIIepaTypa, K3MepeHHas 3TAIOHHEIM JJaTYMKOM TeMIeparypel, °C;
Rycy (t,) - 3HAYEHHE CONPOTHRICHUS AaTyrKa Temueparypsl no HCX npu Temneparype ¢, , Om;

U - pacUIMpeHHas HEOmpeNejeHHOCTh pe3yJibTaTa H3MEPEeHHs CONPOTHBICHMS [aTydKa
TeMIIepaTypHl, PACCUMTAHHAA 10 METOUKE, H3NIOXKEHHOH B paznene 13, Ou;

dR :
po YyBCTBHTEIBHOCTE NaTIMKa TEMIIEPATYPHI IIpH TeMneparype t,, OM/°C;

+Af, - TpeNeNbl JOMYCKAaeMbIX OTKIOHemmi or HCX f[aTdmka TeMmIiepaTypel IO
I'OCT 6651-2009 npu Temneparype ¢, , °C.

12.1.2 V3MeHeHue 3HAYECHHS OTKIIOHEHMS COMPOTHRIICHHS JaTYHKoB TemuepaTypsl o HCX
C Yy4eTOM pacIIMPEHHOH HEONpeAeICHHOCTH pe3y/ibTaTa H3MEpEeHHs, BBIPAXKEHHOTO B eIHHHLAX
TEMIIEPaTypsl, IPU TeMIepaType TPOHHON TOYKHM BOZB! 33 HHTEPBAI BPEMEHH MEXIY ABYM:
I10C/IEA0BATENBHEIME IIOBEPKaMH (Ipelih METPONIOTHYECKUX XapaKTEPUCTHK), IOJDKHO OBITE He Doree
yxasansoro B HJI Ha nar4uk TeMneparypsl KOHKpeTHOro Tuma. [ToBepseMble JaTIUKH TEMIIEPATYPEI,
He YIOBJIETBOPAIONIME 3TOMY TPeOOBaHHIO, TODKHEL OBITH 3a0paKkoBaHEL.

Tabmmua 3 — MeTposorrueckue XapakTepHCTHKHA JaT4yuKa TeMueparyps! 6es3 I

Tun garavika Krnace | Jlmamasom mamepenmii!, °C IIpepernsl JOIIyCKaeMBIX
TEMIIEPATYpBl | JOIycKa oT T o orknoneruit or HCX, °C
A =50 120 +(0,15 + 0,002 - [#])
TCMT, TCMT Ex B =50 +200 +(0,3 + 0,005 - |#)
G -180 +200 +(0,6 + 0,01 - |#)
AA =50 . +250 +(0,1 +0,0017 - |#))
A —-100 +450 +(0,15 + 0,002 - |¢))
T, T o B -196 +600 +(0,3 + 0,005 - |f))
C —-196 +600 +(0,6 + 0,01 - |#))
[Tpumeyanus:
! — Vkasans! npeiensHble 3HaYeHns. KOHKPETHBI! IUAA30H B 3aBECUMOCTH OT KOHCTPYKTHBHOM
MOIH(QHKAIMU yKa3aH B IaCIOPTE ¥ B MApKUPOBKE JaTIMKa TEMIIEPATypHI;
|| — abcomoTHOe 3HAYeHKE TeMuepaTypsL, °C, 6e3 yuera 3HaKA

12.2 Kpumepuii zoonocmu HIT damuura memnepamyps npu npo6edeHul N06epKu 1o
nl11.3.1

12.2.1 Pe3ynbTarTsl IOBEPKH CYMTAIOTCS MOMOKUTENBHEIMH, €CIIH TOTPEITHOCTD H3MEPECHHUIA,
paccyrTagHas 1o dopMyne 3, B KaXno# TOYKe He IPeBbIIaeT 3HaYCHHH, YKa3aHHbIX B Tabiuie 4.

Aym =t -1, ,°C, 3)
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1€ 3Ha4YCHUEC TEMIIEPATYyPHI /, , COOTBETCTBYIOIICE H3M€p€HHOMy aHaJIOTOBOMY BBIXOJHOMY CHIHAaITY

I} . paccunTbiBacTes 10 Bopmye 4:
tz‘ === lm}# '(Imax —tmin)+tmin ’ OC (4)

i @ 3 ) o
rae 1, — pesyasrar u3sMepeHuil Toka, COOTBETCTBYIOIIMH H3MEPIEMOii TeMIepaType, MA;
1 s o max — HIDKHUH ¥ BepXHUH IIpeessl AHana3oHa Ipeodpa3oBaHus BEIXOJHOTO TOKA, MA;

L in 3 Tmax — HUDKHWM ¥ BepXHHI npejiensl quana3ona npeobpazosanus UII, °C.

Tabnuna 4 — Merponoruueckue xapakrepuctuket M1, BXOOSmKX B COCTaR JaTYHKa TEMIIEPATYPhI

By BEIXOJHOTO CUrHANA H YCIIOBHOE IIpenens! gonyckaeMoi
obosnauvenue Toanocta UJT i i OCHOBHO# a0COTFOTHOH
npeoOpa3oBaHus , °C 5
COTJIACHO IIPHIIOKEHHIO b norpentsocty, °C
T25 ot 10 go 300 BxmOY. +0,3
¢B. 300 mo 800 +0,1 % tx
ot 10 mo 120 BxmIoY. +0,3
140, T70 , ¢B. 120 mo 800 +0,25 % 1»
H10, F10, P10, M10, H25, P25, F25, ot 10 go 200 BxmrOY. +0.1
W25, M25 ¢B. 200 o 800 +0,05 %-t
ot 10 mo 200 BxIIOY. +0,2
H9, FI0, 570, W10 cs. 200 710 800 201 %7y
HO05 ot 10-mo 800 + 0,04
[Ipumeuanue: _
tn = lthax - rmin 4 OC (5)

rae t, ¥t — BEpXHUH W HIKHHAHM IIpeJebl AUara3oHa npeodpa3oBanus (YKaszaH B IacIoOpTE H B
MapKHPOBKE JIaTIHKa TeMIIEPaTypBl).

12.3 Kpumepuii 2z00nocmu npu npogedeHuu nogepku no n.11.3.2

12.3.1 Pesynprarsl moBepkH 1o . 11.3.2 cuMTaroTes MOI0KHTENbHEIME, €CIIA IOIPEITHOCTD
H3MEPEHHH, paccuuTaEHas 110 GopMmyiie 6, B KaXI0H TOYKE He NMPEBBIMNACT 3HAYSHUH, YKa3aHHBIX B
Tabmuue 5. IIpy HEBBINONHEHUH 3TOI0 YCIOBHS AOIIyCKaeTCs IPOBOAMTE HACTPOHKY obIIero casura
HII cornacuo yxazanmii 8 HJI. ITocie HacTpoiku HSOﬁXOI[I/IMO IIOBTOPUTH BBIIOJTHEHHE ONEpallHii
IIOBEPKH.

Ay =li=ly,°C (6)
Tabmuna 5 — Metponoruyeckne xapakrepactiki V[T ¢ BRIXOJHBIM CHTHAJIOM ITOCTOSHHOTO TOKA H

(wm) nubpPOBEIM CHTHATIOM 110 IPOTOKOJIAM HART PROF IBUS-PA, FOUNDATION Fieldbus,
Wireless HART, Modbus

Buj BEIXODHOTO cHIHAIA ¥ : T —
Tan naryuka yCI0BHOE 0003HAYEHHE Junanazon POIETEL AGILY u
5 OCHOBHO# a0COMIOTHOMH
Temrepatyps! | TouHocTH MJIT cormacHo npeobpaszoBanus i, °C s
‘ . norpemHocTH, °C
IIPHIOKEHHIO b
ot 10 mo 120 BKIrOY. +0,3
$25, M cB. 120 mo 800 +0,25 % tn
TCMT, ot 10 mo 160 Briroy. +0,4
TCMT Ex P25, E25, W - c5. 160 70 800 025 %y
TCIIT, ' ot 10 mo 150 Bxm09. =1,0
TCIIT Ex K70, B0, E10. W10 cB. 150 0 800 20,7 %1y
or 10 mo 100 Bxmroy. +0,15
F10,FL0, P10 310 cB. 100 mo 800 +0,1 % 1n



B penopuore AR R Ipenens nomycxaeMoi
Tun matuuka yCIIOBHOE 0003HAYECHHE Juanasox " .
Temmepatypsl | Tounocts V[T cornaceo | mnpeo6pazoBaHus fy, °C OYEAIBHO GO
' : norpenHocTH, °C
IpUIoKeHuo b
25 ' ot 10 o 200 Bxr04. +0,5
cB. 200 o 800 +0,25 %' tn
T70 ot 10 1o 150 BrmOU. +1,0
¢B. 150 mo 800 +0,7 %1,
T40 ot 10 mo 125 Brmoy. +0,5
cB. 125 mo 800 +0,4 % tn
ot 10 mo 150 Bximou. +0,07
G B - cs. 150 710 800 0,05 %1
ITpumedganne — Ilpemensr momyckaeMoit OCHOBHOM aOCONIOTHOM IIOTPEITHOCTH JATYHKOB

TeMIIepaTyphl, IPUBEICHHEIE B Tabmmne 8, 00ECIEHHBAOTCS IPH YCIOBAH, €CITH HUKHHN IpeIen
JHanazoHa Ipeodpa3oBaHUs HAXOMWTCS B qHANIa30HE Temmeparyp ot muayc 196 no 0 °C.

13 PACYET PACHIMPEHHO! HEONPEJIEJEHHOCTH IIOBEPKH JATYHAKOB
TEMIIEPATYPBI B TEPMOCTATE

13.1 CymmapHy0 CTaHIApTHYIO M PaCHIHPEHHYIO HEOMpPEICNIEHHOCTH MOBEPKH NATYMKOB
TEMIIEPATyPBl PACCUUTHIBAIOT U KaXIOH TeMmmepaTypsl moBepkd. Ilpu pacdere cymmapHO#H
HEOIPE/ICTICHHOCTH IOBEPKH YYHTHIBAIOT HEOIPEACICHHOCTE H3MEPEHHIH TeMIepaTyphbl 3TAIOHHEIM
JaTYHKOM TEMIIEPATyPhl H HEOIPEIEIEHHOCT: H3MEPEHHOTO 3HAYCHHS CONPOTHBIICHY S TIOBEPIEMOTO
JaTauKa TemMneparypsl. Jlind pacuera HCIOIb3yIOT JAaHHEIE, IIOIyYEHHbIE IIPH IPOBEICHAH H3MEPEHUH
(pasmenmer 11, 12), namHBIle, NONYYEHHBIE PH INPEIBAPHTENBHON SKCIEPUMEHTATBHON OIEHKE
HEOIIPE/IETICHHOCTH, CBA3AHHOM coO ciydaliHBIME »¢dexTaMd IpH H3MEPEHUH B KOHKPETHOH
OBEPOYHOH 1abopaToprH (1o 11. 10.6), a Takke NaHHEIE, IPABEICHHBIE B CBH/IETEIECTBAX O TOBEPKE
CPeICTB H3MEPEHMH: TEPMOCTATa, 3TATOHHOI0 AaTINKa TEMIIEPaTyphl ¥ H3MEPUTENbHOH YCTaHOBKH.

13.2 3navenwe TeMIepaTyphl, ONpPENENCHHOE 10 IIOKA3aHHSM OSTAIOHHOIO JaTduka
TeMIIEPATYPHI, PACCUMTHIBAIOT O rPATyHPOBOYHON XaPaKTEPUCTHKE ITATOHHOTO NaTUMKA:

b =R ™)
rae R, — cpensee apupMeTHUECKOe 3HAYECHUE W3 PE3yNHTATOB M3MEPEHUSI TEMIIEPATYPHI,

5

ompezensemMoe 0o Gopmyne:

1 N
R =—>R (8)
5 72
N i=1
rue N ~— ducno u3MepeHHH CONPOTHBICHHS 3STAIOHHOTO JaTYMKa TEMIEPaTyphl,

BBINIOJIHEHHBIX TIPH I'PaIyHPOBKE; _
R, — 3Ha4YeHHWe, COOTBETCTBYIOIIEE i-My H3MEPEHHIO CONPOTHBICHHS STAIOHHOIO JaTdUKa

1

TeMIIepaTypEhL.

13.3 DbromkeT HeONpeneneHHOCTH AIA TeMIEPATypHl, M3MEPEHHOH 3TAJOHHBIM JaTYAKOM
TEMIIEPATYPEI, BKIOYAET B ¢e0s CIESTYIONIHNE COCTABISIONIHE:

13.3.1 CranjapTHYI0 HEONpPEIENEeHHOCTE, O0YCIOBICHHYIO CIy4aifiHbIME S(OeKTaMy IpH
H3MEPEHHUAX, PACCUYHTHIBAIOT, Kak CO cpejHero 3HaYeHus pe3yIbTaToOB H3MEPEHUH, BBITOTHEHHEIX B
OZIHOM M3MEPHTEIEHOM IHK/IE 3TAJIOHHBIM [aTIMKOM TEMIIEpaTypsl o Gopmye:

U(Taen)
U(Fip ;) =—=, ©

. IV

/
rae  u(r,,,)— CO eIUHIYHOrO U3MEPEHUs TEMIIEPATyPhl ITAIOHHOTO JaTI9HKa TEMIIepaTypHl,

onpeneneryHoe 1o 1.10.6;
N j - 4HcIo M3MEPEHUH B OJHOM M3MEPHTEIBHOM LIHKIIE.
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13.3.2. CtangapTHYIO HEOIpeNeIeHHOCTh, 00YCIOBICHHYIO HECTAOMIBHOCTEIO TEMIEPATyPhI
B TEPMOCTATE 3a BPEMs BCEX IMKIIOB HsmepeHHﬁ PACCUUTBIBAIOT METOJIOM IO THITY B mo dopmyne:

o
= 10
u(t )= 2\6 ’ (10)

rage fm, t - COOTBECTCTBCHHO MaKCHMalIbHasd H MHHHMAalbHAaA TEMIEpaTypa, H3MCPCHHAA

min
3TAJIOHHBIM JaTYMKOM TEMIIEPATyphl 33 BpEMs IIPOBEICHHS BCEX H3MEPHTEIBHEIX LIHKIIOB.
13.3.3 CrannapTHY!O HEONIpEOeNIEHHOCTh TPAIyHPOBKH STAJOHHOIO JATYHMKA TeMIEpaTypEl

paccUUTHIBAIOT 10 opMyIe:
U
u(5t3)=79, (11)

rae U, - pacmmpeHHas HEONPEETEHHOCTh IPaIyHpPOBKH TAIOHHOTO JAaTYHKA TEMIIEPATypH

Opd k=2, OpUBeNeHHAS B CBHJETENLCTBE O €T0 TIOBEPKE (WM JTOBEPHUTE/bHAS IIOTPEIIHOCTE TIPH
JIOBEPUTENBHOM BEPOIATHOCTH 95%).

1334 CranpapTayIO HEOIIPEeIEHHOCT, o0ycnoBneHHYIO HETO4YHOCTBIO
IEKTPOU3MEPHTENBHOH  YCTaHOBKYM, IIPM  HCIOIB30BAaHMM  JaTYHKa  TEMIEpPaTyphl C
TEpPMOIIpeoOpa3oBaTe/ieM COINPOTHUBICHHS B Ka4eCTRE UYBCTBHTENBHOTO 3MIEMEHTa, KaK 3TAIOHHOIO
JaT4YHKa TEMIIEpaTyphl, pACCUMTHIBAOT CIEAYIOMUM 00pa3oM:

u(or, )= L;" "

(12)

rae U - pacumpeHHas HEOUpEIENEHHOCTE H3MEPeHHss OpH k=2, NpHBEJEHHas B

CBHACTEIBCTBE O IIOBEPKE YCTAHOBOK I U3MEPEHHA COIIPOTHBIICHHA.
HpHM egaHue — EcIld B CBHIIETENILCTRE O IIOBEPKE YCTAaHOBKH YKa3aH IIPEHOCTT lIOHYCKaGMOfI

NOrp€ImHOCTH iAnp, TO CTaHJAPTHYIO HEOIPEACICHHOCTE PACCUHTHIBAIOT METOAOM IO THITY B

(HopMalbHOE pacIpezenesue) no hopmye:

(13)

13.3.5. CragnapTHy0 HEONpEIESIeHHOCTh, BBI3BAHHYIO OIPaHHYEHHON pa3permaromei
CIIOCOOHOCTBIO OTCYETHBIX YCTPOHUCTB 3JIEKTPOH3MEPUTENBHON YCTAHOBKH, OLIEHHBAIOT 110 THILYy B 110

bopmyire:

A?I
u(ér, )= 3”

u(or,,) (14)

\/*

rae ta, - paspemaromas CIOCOOHOCTh “YCTAaHOBKH [UII H3MEPEHHS COINpPOTHBICHHA
3TaJIOHHOI'0 IaTYHKa TEMIEePaTypPhL. '

13.3.6. CTaEmapTHYIO HEONpPENEeNCHHOCTh, O0YCIOBICHHYIO HECTaOHJIBHOCTBIO 3TaJOHHOIO
JaT4rKa TeMIIEpaTyphl 3a MEXKIIOBEPOYHEBI HHTEPRAJI, OLIEHUBAIOT METOIOM 110 THIY B 10 Gopmyie:
a
u(6t,) =—¢, (15)
V3

rae fa, - UATepBaT BO3MOKHOTO H3MEHEHY S IOKa3aH! STaTOHHOIO 1aTYHKa TeMIIEpaTypsl B
TPOHHOH TOYKE BOJBL, ONPEACIEHHBIN SKCIEPUMEHTAIBHO IIPH NEPHOIUYECKOH TOBEPKE 3TAIOHHOTO
JaTyuKa TEMIIEPaTyphl ¥ IIPUBEIECHHBIM B CBUIETENLCTBE O €r0 MOBEPKE.

13.4 CocraBnaioT OHOKET HEONPEAETEHHOCTH H3MEPEHHH TeMIIEpaTypsl 3TAIOHHBEIM
JATIAKOM TeMIEepPaTyps! (cM. Tabuiy 6).
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Tabmuma 6 — BromkeT HEONpENEeNeHHOCTH W3MEPEHHH TEMIepaTyphl 3TAJIOHHBIM JaTYHKOM
TeMIIEpaTypsl

Ouenxa cTaHmapTHOH Bxnan B cyMMapHYy1o
HcTounux i Hap Koaddurment SARCYUNEERY
HEOTIpe/IeJICHHOCTH, THII, CTaHJapTHYIO
HEOoTpeIeIeHHOCTH BITVSTHES
acIpe/eseHue, METOA pacyeTa HEONpeAeIEeHHOCTh

Cryyaiinbie 50 heKTs! npH Tun A, HopmanpHOe 1 (V1)
M3MEPEHUH pacnpenenerue, (7, ), 11.3.1 c, ¢,
Hecrabuibrocts Tun B, pasHOMEpHOE
TEMIIE b ult

CMIICpATypI B pacnpenenenue, u(f,), 11.3.2 1 @)
TEPMOCTATE '
I'pamyupoBKa 3TalIOHHOIO Tun B, HOpMaTEHOR 1 u(St.)
JaTYHKA TEMIIePATYPHI pacmipenienenue, (51, ), 11.3.3 2
IToBepka U3MEPUTETHHOM Tun B, HopmasnbHO® 1 ks w(6r)
YCTaHOBKH pacnpenenerue, u(dr, ), 11.3.4 C G y
Paspemaiomas Tun B, paBHOMepHOE 1 1
CIIOCOOHOCTS pacnpenenense, #(5r, ), 11.3.5 ol E—u(é‘ r.)
M3MEpPUTEIbHOMN YCTAaHOBKH l 1
HectabuneHocTb
3TaJIOHHOIO IaT4MKa Tun B, pasHomepHoe 1 u(st,)
TeMIepaTyphl 3a pacnipenenenue, #(0t,), 11.3.6 ¥
MEXKIIOBEPOUHBIH HHTEpBall
Ilpuveuanne — C, - Kod(QQUUHEHT YYBCTBHTEIBHOCTH 3TATOHHOTO JATYHKA TEMIEPATYDEL,
ONpefiefIsIEMBIH IPX TEMIEpaType [, II0. YPaBHEHHKIO, IPHBEICHHOMY B CBHJETENILCTBE O IOBEPKE
JaTINKa TEMIIepaTypsl

13.5 CymMapHYIO CTaHIapTHYH HEONPEIe/IEHHOCTh pe3yiibTaTa H3MEPEHUsS TeMIepaTyphl
STaJIOHHBIM JaT4UKOM TeMIIEPaTyphl pacCUIUTRIBAIOT 110 hopMye:

u,(t,)= —lz—uz(r,abl_f)+u2(z‘s)+u2(5r3)+—~l—5u2(f;)+—12—u2(rm_)+u2(5t7~), (16)
Cl ’ C1 Cl

[Ipumedanue — PacueT HeollpeneIeHHOCTH H3MEPEHHS TEMIEPATYPEI IIPY HCIIOTb30BAHHA
3TANOHHBIX JaTYMKOB TEMIEPATypHl, U1 KOTOPBIX XapaKTepHH! Apyrue QyHKIuH rnpeodpa3oBaHus,
IIPOBOJST aHAJIOTMYHO BBIIIEH3II0KEHHOMY.

13.6 3naueHue CONPOTHBIEHUS TPaIyHMpPYEMOro JaT4YdKa TeMIIEPATyphl IPH TEMIEpaType
. —R,(t,) paccuuTEIBarOT 0 HopMyIIe:

Rk(rx)sz(?;)f"Cz&Fl +C26tF2’ (17)

rae C, - ko3 QUIHEHT IYBCTBUTEIBHOCTH JATIHKA TEMIIEPATYPHI = OTpenenseMslii 110

ypasHerHI0 HCX nmarymka TemmepaTypsl Ipa TeMﬁepaType Les

Ot,, -TIOIIpaBKa, paBHAs H3MEHEHHIO TEMIIEPATYPhI 110 BEPTHKAIBHOM ocH pabodero obsema

TEpMOCTaTa MM KanubpaTropa MeXay cpemHeil Togkodl UD moBepseMoro JaTdWka TEeMIIepaTyphl H
STAJIOHHOTO JaTYHKA TEMIEPATYPHL; ' ‘

Ot,, -NIONpaBKa, paBHAs H3MEHEHHIO TEMIIEPATYPhI [0 TOPH30HTAILHOM ocy paboyero oorema

TEpMOCTaTa WK Kanubparopa MexIy cpemHed Toukodt UD moBepseMoro naTdmKa TeMIEpaTyphl U
STJIOHHOTO JIaTYHKa TeMIEePaTypHL;
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CpenHee 3HaYeHHe CONPOTUBIECHHS IPaJyHpyeMOro JaT4lKa TeMIIepaTyphl IIPH TEMIIEPATYPe
t,— R, (f,) pacCUnTHIBAIOT, KaK CpefHEee AapH(METHYeCKOe 3HAYCHHE DE3YNbTaTOB H3MEPEHHS
COIIPOTHBIICHHUS JaTUHKa TEMIIEpaTypsl IpH rpaxyuposke no 11.1.1 no Gopmyne:

1 -N
Rks(tx):FZRh, (18)
i=1

rae N - 9ucio u3MepeHHi CONPOTUBRICHHUSA JaTIHKa TEMIIEPATYpPH;
R,; - pe3ymbTar i-ro H3MEepeHHsI COPOTHBICHHS JaTIHKa TEMIIEPaTyPEL.

IIpumeuanne — [lonpaBku Ha BepTHKaILHEIA X TOPH30HTAIBLHBIH I'DaJIHEHTEl TEMIIEPATYPEI
BBOJAT 10 PE3YIbTAaTaM HCCJIECNOBAHAHM TepMOCTaTa B OBEpoYHOH naboparopun. Eciu npn nosepxe
TEpMOCTaTa TPajMeHT TeMIepaTypsl OBLT OIpexeneHd TONBKO B BHAE IPEIENIOB OTKIOHEHHS

TEMIIEPATYpPBl OT CPEeIHEro 3HaueHHA *a,,, *a,,nub0 ecld HeH3BecTHAa JNMHA UO IOBEpAEMBIX

JATYAKOB TEMIIEpATypEl, TO IONPaBKH NPHHHUMAIOT PaBHBIMH HYMIO. ['palie€HT YYUTHIBAIOT TOJIBKO
BBEIEHUEM HeonpeneneHHocTH o 13.7.4.

13.7 BropkeT HeONpeleNeHHOCTH H3MEepeHHMM CONpPOTHBIEHHS OaTdHMKa TeMIepaTyphl
BKJIFOYAET B ce0 ClIeAyIOIHE COCTABIISIONIHNE:

13.7.1 CraunapTHYIO HEOIpPENeIeHHOCTh, 00YyCIOBICHHYIO CIydaiiHbIME 3 deKTamMu npu
H3MEPEHHX, BEIIOJHEHHBIX B OTHOM H3MEPHTEILHOM IHKIIE IIOBEPAEMBIM JaTIHKOM TEMIIEPATYPHhI,
OLIEHHUBAIOT 10 opmyIe: '

ULF,
Uty ) = 202). (19)
‘ N',Nf

rae u(r,,,)— CO enuHUYHOro -M3MEpPEHHS CONpPOTHBIICHUS [aT4yhKa TeMIepaTypEl,

onpenencaroe mo 10.6;
N, - 9HCII0 H3MEPCHUH CONPOTHUBIIECHNS B KKIOM IUKIIE.

13.7.2 CrannapTHyIO HEONPEAETICHHOCTE H3MEPEHMH TIPH IIOBEPKE 3JIEKTPOU3IMEPHUTENLHOM
YCTaHOBKH PACCUHTHIBAIOT CIEAYIOIIAM 06pasoM:

T

u(ﬁr,; ) =L—2“-,- ) (20)

rae U,- pacimupeHHas HEONpeNeNeHHOCTh HM3MEPEHWs IpH k=2, INpuUBeJeHHad B
CBHJETENLCTBE O MOBEPKE YCTAHOBKH [1s M3MEPEHHUS COMPOTHBICHNUS NaTUNKA TEMIIEPATyPHL.

Hpmmeqaﬂne — Ecmu B cBHIETETIHCTRE O IIOBEPKE YCTAHOBKH YKa3aH Npeaen ,uonycxaeMoﬁ

IOTPEIIHOCTH A, , TO CTAHIAPTHYIO HEONPEAENEHHOCTh PAacCYMTHIBAIOT METOAOM IO THIY B

(mopmanbHOE pacnpenenenue) o hopmyme:

Ar}
u(dr, )= 3"’ - 1)

13.7.3 CranmapTHYIO HEOIIPEeIeIeHHOCTh, O0YCIOBICHHYIO OrPaHWYEHHOH pasperaroneit
CIIOCOOHOCTBIO OTCYETHBIX YCTPOMCTB DIEKTPOH3MEPHTENBHON YCTAHOBKH, PaCCYHUTHIBAIOT IO
bopmyne:

a.- v
u(or,) =—%,
Nk

roe iark- paspemamn:[aﬂ CIIOCOOHOCTE YCTaHOBKH IJI4 H3MEPEHHA CONPOTHUBICHHA HATIHKa

(22)

TEMIIEPATYpPHL.
13.7.4 CranpapTHple  HEOIPEIEICHHOCTH, 00yCIOBIEHHEBIE BEPTHKAIBHBEIM %4
TOPHU30HTAIBHEIM I'PAJIMEHTaMK TEMIIEPATyPEl B TEPMOCTATE, PACCUUTHIBAIOT IO GOpMYyIaM:

u(St,) = E%,u(&m) =% (23)

V3 V3’
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roe *a,, *a,, - [OUana3’oH W3MEHEHHM:H IIONPABOK K TEMIIEparype, OLCHHUBAEMBIH

5KCIIEPHMEHTANBHO IIPH IOBEPKE TepMocTaTa. JJjig HCIoIB30BaHus 3HAYeHHH Td ., , £a,,, B OlEHKaX
HeoOXOIMMEI TaHHBIE O TOM, KaK H ¢ IIOMOINBIO KaKHX 110 pa3MepaM JaTIMKOB OHH OBLIH IOy YEHEL

13.8 CocraBnsroT 6r0/KeT HeollpeIeeHHOCTH H3MEPeH S COIIPOTHBICHHS IPayHpyeMOro
JaT4uKa TeMIlepaTrypsl (cM. Tabauiy 7).
Tabmuma 7 — BromkeT HeompeNeNeHHOCTH H3MEPEHHS CONPOTHBICHHS I'PaAyHpyeMOro IarTddKa
TeMIepaTypsl

Ouenka craHaapTHOH Brran 5
Hcerounnk H Haap Koaddurment CYMMapHYyIO
HEOIPe/Ie/IeHHOCTH, THII,
HEOIPEIeIeHHOCTH BITHSTHUS CTaHIAPTHYIO
pacripeeeH’e, MeTO]T pacyeTa HEOHETENEHHOE
Cryuaiiaeie 3¢ dexTs! npy Tum A, HopmanbHOe i 4(Fsr)
U3MEpEHUH pacnpenenenue, U(7,;,_;), 13.7.1 b2
ITosepka u3MepHTEIEHOMH Tun B, HopmaiTbHOE I #(57.)
YCTaHOBKH pacnpenenenue, u(or, ), 13.7.2 k
Paspemaromas cnoco6HOCTS Tun B, PaEHOMEPHOC 1 “(67.)
H3MEPUTENBHOH YCTaHOBKH pacrnipenenenue, u(or,,) , 13.7.3 *
Iepenan TeMILpaTyp 10 Tun B, paBHoMepﬂoé c Cu(st.)
REpTREIBHON pacnpenenenne, u(51,,) , 13.7.4 A FET
ocu pabouero obseMa ] S
Iepenazx TeMECPaTyp o Tun B, paBHOMEpHOE
TOPH3OHTAIBHOM OCH ; C, C,u(dt,,)
pacnipenenenue, u(dt,,), 13.7.4
pabouero 06reMa _

13.9 CyMmapHy0 CTaHIApTHYIO HEOIPENEICHHOCTh H3MEPEHHS  CONPOTHBICHUS
rpajyHpyeMoro IaTyhKa TEMIIepPaTyphl OIEHUBAIOT 10 hopMyIIe:

u,(R,)= \}uz (ap-) + u (8n,) +u* (6ry) + Cou* (8t ) + Cou (Bt), (24)

13.10 CymmapHy:0 CTaHZApPTHYIO HEONPENEeNeHHOCTh H PAaCIIHPEHHYIO HEeOlpeAeeHHOCTh
IIOBEPKH JIaTYMKa TEMIIEPATyPEI B KaX/I0H TeMIIepaTypHO# TOUKe pacCUUTHIBAIOT IO (opMynaM 25 u
26, COOTBETCTBEHHO: :

u,(R)=Cl(t) +1 (R,), (25)
U=k-u(R), (26)
rae k=2 xo3Qduiment oxpara. ”

13.11 Pe3ynbTaT IOBEpKU

Ilpu k=2 conpoTuBieHHe IPafyHpPYEMOro [aTdWKa TeMIepaTypsl IPH TeMIepatype f,
Haxomurcs B mHTepBane R, (f,)+U ¢ BeposrHocThI0 95% B IIpeANONoXeHAH HOPMAJIFHOIO 3aKOHA

pacnpenencHusa. HeompeneneHHOCTh IOBEPKH JaT4MKa TEMIIEPaTyphl B €IHHHIIAX TeMIIepaTypsl
paccYHTHIBAIOT ienerueM U Ha ko3hdunuent gysctBuTensHOCTH C, .

14 O®OPMJIEHHE PE3VJIbTATOB IIOBEPKI

14.1 B mpornecce MOBEpKH MOBEPHUTENH JOJIKEH BECTH MPOTOKOJI IIOBEPKH, BKIFOYAIONIHIT B
ce0s crelyIolne NaHHbIe: HAUMEHOBaHHE, MOAHUMIKANNS U THI JaTYMKa TEMIIEPATypPhI, 3aBOJICKOMH
HOMEDp JaTYHKa TeMIIepaTypsl, paboumii AMANAa30H TeMIEpaTyp HaT4yhKa TeMIepaTypbl, YCIOBHOE
obosnauenne HCX, HanMeHOBaHHE 3aKa3uuKa, JAHHEIE M3MEPEHHH, 3aKIFOUEHHE O TONHOCTH, ATy
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TOBEPKH, baMuiuio MoBepuTens. JOMyCKaroTcs KOMIBIOTEpPHBIE 3allMCH M XpaHEHHE IIPOTOKONA
IIOBEPKH.

14.2 Tlpy TONOXHUTENBHBIX pE3YAbTATAX IIOBEPKHM MJaTYMK TEMIEpaTyphl IIpH3HaeTcs
TOIHBIM K OJKCIUIyaTallMd, OQOPMIIIOTCS pe3yNbTaThl IIOBEPKH COIVIACHO JeHCTBYIONIEMY
3aKOHOJATEILCTRY. ‘

14.3 Ilpm oTpHUIATETBHBIX pGSyJII:_TaTaX_‘fIOBepKH JaTyuK TeMIepaTyphl IPH3HAETCH
HENIPHIOJHBIM K 3KCIUIyaTalluy, O(QOpMIIOTCS pe3yNbTaThl IIOBEPKH COITIACHO ACHCTBYIOIIEMY
3aKOHOJIATENBCTBY. ' '

Haganeaux otnena 207
METPOJIOTHYEeCKOro 00ecrneyeHuss TepPMOMETPHH _ B
OI'BY «BHUHMMC» e A.AViTHaTOB
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MMPUIIOXEHHE A

MeToanKa NOCTPOSHNU HHAUBHIYAILHOH 3aBHCHMOCTH COIIPOTHB/ICHHE - TeMIIEpaTypa aJist
JaTYHKOB TEMIIEPATYPHI ¢ IVIATHHOBLIMH TepMonpeodpazoBaTe/siMi CONPOTHBJIEHHS B
Ka4ecTBe YyBCTBHTE/ILHBIX 371€MEHTOB.

1. I'panyupoBKy HJaT4MKa TEMIIEpaTypbl M IIOCTPOEHHE HHIMBHAYAIBHOH 3aBHCHMOCTH
COIIPOTHBIICHUE - TEMIIEpPATypa IIPOBOJAT, KaK COCTaBHYIO 9acTh IIOBEPKH JaTYHKa TEMIICPATYPHI C
IUIATHHOBEIM TepMOIIpeoOpa3oBaTelieM CONPOTUBICHHSA B Ka4eCTBE YyBCTBHTEIBHOTO JJIEMEHTA,
TpeGOBaHUS K TOYHOCTH KoToporo omiugarotces oT Tpedopanuit TOCT 6651-2009.

2. I'pamydpoBKy [aT4dKa TEMIEPAaTyphl INPOBONAT CIAMYEHHEM C JTAIOHHEIM HaTYHKOM
TEMIIEPATyphl B TepMOCTaTax WM KanuOparopaX HMIM H3MEPEHHEM CONPOTHBICHHSA IaTYMKa
TeMIIepaTypsl B PEIIEPHBIX TOYKAX.

3. JIns mOCTpOCHHS HHIWBHAYaTbHOM 3aBHCHMOCTH CONpPOTHBJICHHE - TEMIEpaTypa JaT4ydKa
TEMIIEPATYPHI ¢ INTaTHHOBBIM TEPMONpeoOpazoBaTeneM CONPOTHBIICHHS B KAYECTBE YyBCTBHTEIBHOTO
3lleMEeHTa IPUMEHSIOT [Be OCHOBHEBIE Mozenw: dymxumio Kamnennapa - Ban [lro3eHa ¥ MeTOAHUKY
MTIII-90. [lanHbIe MOIETH pealn30Banbl B O0IBIIHCTBE coBpeMeHHBIX MIL

4. lna [maTyMka TeMIepaTypsl C IUIATHHOBBIM TEPMOIpeoOpa3zoBaTelieM CONPOTHBIECHHS B
Ka4yecTBEe HYBCTBHTEIBHOIO 3JEMEHTa MOJENbIO, Haubonee TOYHO peanM3yrONIel MEXIyHapOIHYIO
TEMIIEPATYPHYIO IIKaly, cautaroT MeTomuky MTI-90. Oyuxnus Kamnenpapa - Bam [lrosena
(mamee KBJI) npencrasinger co00# ammpoKCHMHPYIONIYIO MOJENb, KOTOpas MMEET HEYyCTPaHHMOE
cucremaTiHyeckoe otiIoHeHue ot MTIII-90, orpanrunBaiolnee TOYHOCTh H3MEPEHHUS TEMIIEPATYPhI
JATYUKOM TEMIIEpaTyphl € IUIATHHOBBIM TepMOIIpeoOpazoBaTelieM COIPOTHBIEHHS B Ka4eCTBE
9yBCTBHUTEIBHOTO BIIEMEHTA.

5. Iloctpoenne pyuxmun KB/:
5.1 @ynxumsa KB/l mmveer cnenyromuit Bu:
s nuanazona TEMIEpaTyp OT MUHYC 200 °C no 0 °C:

R=R (1+At+Bt +C(t 100°C)). (A1)
Jis nuanazona temmnepatyp ot 0 °C xo 850 °C:
R = R,(1+ At+ Bt*), (A.2)

rae R, - cOnpoTHBICHNE NaTYKa TeMIeparypsl, OM, npu Temmeparype ¢ °C;
R, - conpoTUBIeHUE NAaTYAKA TeMnepaTypm Ow, npu Temniepatype 0 °C.
Jnst onpeneneHus 9eThIpeX HEM3BECTHBIX Koacp@HuHeHTOB R,, 4, B, C B dopmynax (A.1),

(A.2) BHeoOXOUMEI Pe3yIbTATEl TPaLyHPOBKH ATIHKa TEMTIEPATyPEI 10 KpaitHell Mepe B TpPeX TOUKax
BoIe 0 °C u B ogHO# Touke Hinke 0 °C.

5.2 TouyHOCTH HHTEPIIONALMOHHON (QYHKIAKA 3aBUCHT OT HEONPEAECNSHHOCTH IPaJyHpPOBKH
JaTdhKa TEeMIEpaTyphl B TEMIEPATYPHBIX TOYKaX, OT YHCJIA TOUEK W WHTEpBata TEMIIEPATYP MEKIY
TOYKaMH.

5.3 Meroxn nocrpoerns ¢ykipu KBJ[ Ope MEHHMATBHOM YHCIE TEMIEPAaTYypPHBIX TOYEK
PEKOMEHIYETCS HCI0JIb30BATE TOJBKO IIPH IPaIyHpPOBKe JaTUHKa TEMIIEPATYPhl B PENIEPHAIX TOUKaX,
60 IpH TPagyHpOBKE B BBICOKOCTAOMIBHOM JKHJIKOCTHOM TEPMOCTAaTeé B Y3KOM JHaIla30HE
TeMIepaTyp. PekoMeHIyeTcs NpoBecTH TIpaayupoBky mnpu Temmeparype 0 °C u B ABYX TOYKax
pabouero auanaszona Bemue 0 °C ¢ mpuMepHO paBHEIM MHTEPBAIOM TEMIIEPATyp H IIPH TeMIEpaType
HmwkHero npenena TC, ecim sroT npenen muxe 0 °C. HeonpeeneHHOCTs H3MEPEHHON TEMIEPATYPEI
OBICTPO BO3paCTaeT IIPH ‘SKCTPANOALMA HHTEPNOIAUHOHHON QyHKImH. [103TOMY 3KCTpamosIus
nonycrama He Oonee gem Ha 20 °C 3a npezensl rpayHpOBOYHOTO UATa30Ha.

54 Tlpu WHCHOJB30BaHMM U TPAIyHpPOBKH JaTddKa TEMIEPaTyphl KaauOpaTopoB WITH
TEPMOCTATOB B AMana3oHe Temmepatyp cpemre 300 °C peKkoMeHAyeTcs MPOBECTH IPajyHpOBKY HE
MEHEE, YeM B NITH TEMIOEpaTypHBIX TOYKax ¢ uHTepBanoM He Gonee 50 °C. B nmanHOM cimydae
HHTEPIOAHOHEYIO cbyHKupuo PAacCUMTHIBAIOT C TOMOIIBIO ANNPOKCHMALIHY 110 METONY HAUMEHBIIIX
KBaJpaToB.

5.5 B muamasone Temnepatyp ot 0 °C 1o 160 °C xpususna bysxmuu KB][ ouens mana. Jns
IIOJIyYEHHST MHTEPHOSINMOHHON (GYHKUMM PEKOMEHIYeTCs NPHMEHSITh B 3TOM [uanasoHe Oolee
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skoHOMHYHBIA MeTox MTIII-90 ¢ nenosk3oBanneM OJHOIA rpagyupoBouHo# ToukH, kpome 0 °C, Ha
KOHIIE [Mana3’oHa H, eCild 3TO HeoOXOomuMo, 3aTeM amlpOKCHMHPOBATh IOMYYEHHBIH MOIMHOM
byuxumeit KB, ' ; :

6. Merog MTIII-90 :

6.1 MeTon IOCTpOEHHs HHTEPIOIAMOHHOMN , 3aBUCAMOCTH JUIA JIATYMKA TEMIIEPATYPHL C
[UIATHHOBBIM TEPMONPEOOPaz0BATENIEM CONPOTHBICHHS B KaUeCTBE UyBCTBHIECNHHOTO IEMEHTA IO
MTII-90 ocHoBan Ha KCIOIB30BAHKY ABYX CTAHAAPTHEIX QYHKIHMH OTHOCHTENLHEIX CONPOTHBIICHHH,
ONpeAENCHHBIX B 'HHTepBaIax TEMIEPATYp oT 13,8033 o 273,16 K
1 ot 0,01 °C mo 961,78 °C u mpencTaBnsaromux co00i MOIMHOMBEI BEHICOKHX CTETIEHEN C H3BECTHLIMU
K0ddhHUIIHeHTaMH:

12 i
o 13.8033 70 273.16 K: In[W,(Tyo)] = 4y + 3 4, [111(1;0 /275"51610“‘5} : (A3)
2 ' =1 .
9 _ i
o1 0 °C 110 961.78 °C: . (Ty,) = C, +ZC{TQ° /K481754'15} : (A4)
i=1

k03hGHUIIHEHTE! QYHKIHH UMEIOT ClieyIOINHe 3HAYCHHUS :

A,= —2.13534729;
A = 3.1832472;
A, = —1.80143597;
A, = 071727204
A, = 0.50344027;
A, = —0.61899395;
A, = —0.05332322;
- A, = 0.28021362;
A, = 0.10715224;
A, = —0.29302865;
A, = 0.04459872;
A, = 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.

6.2  OrTHOCHTENBPHOE  CONPOTHBIEGHHE  JaT9Mka  TEMIEepaTyphl ¢  IUIATHHOBEIM
TepMOIpeobpa3oBaTeIeM COMPOTHBIECHHS B Ka4eCTBE TyBCTBUTENBHOTO 3JIEMEHTA IIPH TeMIIepaType
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T, OTPENIENSIOT, KaK OTHOLICHHUE CONPOTUBICHHS TePMOIPE0OpasoBarTelis P TEMIEPATYPe Ty X
COIIPOTHBJICHHIO B TPOHHOMN TOUKE BOJBI 110 opMyIie:

W (T,,) = R(T,,)/ R(273.16K) (A.5)

VHTEepIOJISIUOHHYIO 3aBHCHMOCTE OTHOCHTEILHOTO CONPOTHBICHHS NaTYMKA TEMIIEPATypEl C
TJIATHMHOBEIM TEPMOMpeoOpa3oBaTesieM COIPOTHBICHHS B Ka4eCTBE YYBCTBHTEIBHOIO 3JIEMEHTA OT
TEMIEPAaTyphl PACCYMTHIBAIOT, Kak CyMMy craHmapTHo¥ Oymkmmu (B.3) mmu (B.4) m dysxunu
OTKJIOHEHHS 110 QopMyIe

W(Tgo):m(ﬂo)"‘AW (Tgo) (A.6)

Bux byuxkumun AW (T,,) ompesenes Ui KakZoro TemmeparypHoro aumanasona MTII-90 u

npuBeneH B tabmune 8. KoaddumuenTs: QyHKIUYE pacCUUTHIBAIOT 0 Pe3yIbTaTaM I'PaJyHpPOBKH B
OCHOBHEIX penepHsix Toukax MTII-90.

Tabmana 8 — Bun (QyHKIHM OTKIOHEHHS M IPagyHpPOBOYHBIE TOYKH B PasiIMUHEIX JHANA30HAX
TEMIIEpaTyp

ey | B gy oo
-189.3442-0.01 Ar, Hg, TTB a[W (T,)-1]+b[W (Iy) - 1|l W (T,,)
-38.8344-29.7646 Hg, TTB, Ga a[W (T,)-1]+8[W (Tg) 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 L a[W @) -1]+b[W () -1]
0.01-419.527 TTB, Sn, Zn a[W (L) ~1]+8[W () -1]
0.01-660.323 . TTB, Sn, Zn, Al a[W () ~1]+6[W By)~1]" +¢[W G)-1T
0.01-961.78 TTB, Sn, Zn, Al, Ag 4 Gy~ 517 G) 1T 2+ eI Go-1T +
+d[ W (T,)-W (660.323°C) |

[Tpumeganue - B Tabmune IIPUMEHEHBI CIIEIYIOIIHE 0003HAYEHHUS:
TTB - Tpoiinas Touka Bozsr; Hg - Tpolinas Touka pryTH; Ga - ToUKa IUTaBIeHMS raywims; In - Touka
3aTBEpAECBaHAA MHAMA; Sn - TOYKa 3aTBEP/EBAHUS OJI0Ba; Zn - TOYKa 3aTBepAeBaHus IuHKa; Al -
TOYKA 3aTBEPAEBAHNs ANMIOMHUHES; Ag - TOUKa 3aTBEpAEBaHMS cepebpa; a,b,c,d - KodabhUIHEHTE

(YHKIMH OTKIIOHEHHS

6.3 J[omyckaeTcs MCIONB30BaTh Uit pacyera Kodh(PHUIHEHTOB OQYHKIWH OTKIOHEHHST
OTHOCHTEJIBHBIC COIPOTHBICHHUS, IIOMYUYEHHBIE CIMYEHUEM B TEPMOCTATaX ¢ STAOHHBIM [ATYUKOM
TEMIIEPATYpPHI B IIpe/ieIax 3aJaHHOT0 JUAala3oHa TeMIIEpaTyp.



I[TPUJIOXEHHUE b

Momndukanuy 1 cxema 0003HaIeHNS JATIMKOB TEMIIEPATyphl
TCMT, TCIIT, TCMT Ex, TCIIT Ex

TCxx | Ex(x)] | xxx H xxx| —] x| xxx xxxxx—xxx——x /
1 3 4 5 6 7 8 9 10 11 12 13 14
Ne mons Omnucanue nouas Kog moss PacmudpoBka
1 Tun natauka TCMT, TCIIT Tun
He 3anonneno Ob61ero HasHAYEHAS
2 Bl B3EIBO3AITHTEL B3prIBo3aIHImeHHOE HCTOMHERHE
Ex(x) (cormacHO HOPMAaTHBHOH
noxymerTtanuu (HIT))
3 KoncTpykTHBHAs
Mo UKanHs Cornacuo HJ{
4 ¥Y3en KoMMyTaluu
5 Komuectso U3 | 2esanonneno | Oman @3
n n 43
Pt, I1 — nnmatuaOBEIE U3,
PRI B rowmmi | HCXno
6 HCX T rE— 12“(())0C9T 6651-
RM R — HomuHanBEHOE
COIIPOTUBJICHHE
. Kg:;; e | G E Krace nomycka o TOCT 6651-2009,
moapoOHee B Tabnume 3
nipeoOpazoBaTess
8 Cxema coemunaenus | 2; 3; 4 2-X, 3-X, 4-X npoBOIHAS
D CompoTHBIIEHHE B COOTBETCTBHH C
_________________________ HCX
N A0MA T
Bun BexomHOTO H 4+-20MA+HART
9 ____________________________________________________________________________
CHIHATA P ST Profibus
SRS o | Fieldbus
/S Wireless HART
M Modbus
YcnoBHoe
10 i 05-70 Cornacxo Tabmuue 5
TOYHOCTH JaTYUKa
Temneparypsl ¢ UIT
11 Marepuan HapyKHOM
000JI09KH
12 Hapy»xusri nuamerp
paboyeli gacTa d, MM
MoHTaxxHas [uHa ClmmaniEd
13
JaTYHKa, MM
14 BcenomoratembHEIR
pasMep, MM
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