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NMpeaucnosune

Llenu, oCHOBHbIE NPVHLMIMEI 1 OCHOBHOW NOPSAOK NPOBEAEHNsI paboT No MEXroCy4apCTBEHHON cTaHAap-
Tn3aumm yctaHosrneHsl FTOCT 1.0—92 «MexrocyaapcTBeHHasi cuctema ctaHgaptmsaumm. OCHOBHbIE MOMNoXe-
Husi» n FTOCT 1.2—97 «MexrocyaapcTBeHHasi cuctema ctaHgaptusaummn. CTaHgapTbl MEXTOCy4apCTBEHHbIE,
npaBuna n pekoMmeHaaumm No MeXrocyaapCcTBEHHOW cTaHAapTn3auun. Nopagok pa3paboTku, NPUHATUS, NpK-
MeHeHNs, 0OHOBMNEHNS N OTMEHbI»

CBefeHus o cTaHaapTe

1 PA3BPABOTAH ®efepanbHbiM rocygapCTBEHHLIM YHUTapHbIM NpeanpustneM «Bcepoccuncknii Ha-
YYHO-UCCNegoBaTENbCKUN MHCTUTYT MeTponorin umenn .M. Mengeneesa» (Oryr «BHUAM um. O.UN. Menge-
neesa») OegepanbHOro areHTCTBa No TEXHNYECKOMY PerynmpoBaHuio U METPONOrn

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerynupoBaHuio 1 METPOSOruu

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHA4APTU3aLMU, METPONOrn 1 cepTudmkaumm (MpoTo-
kon Ne 36 ot 10 Hos16pst 2009 r.)

3a NMPUHATUE NporosiocoBanu:

KpaTKoe HanmMmeHoBaHWe CTpaHbl
no MK (MCO 3166) 004—97

Kopg ctpaHbl
no MK (MCO 3166) 004—97

CokpalleHHOe HaMMeHOoBaHNe HauMoHanbHOro opraHa
no cTaHZapTusaumm

AzepbangxaH AZ AsctaHgapTt

ApmeHus AM MuHakoHoMukn Pecnybnvku ApmeHus
Benapycb BY FocctaHgapT Pecnybnukn benapycb
KazaxcTtaH KZ locctaHpapt Pecnybnukn KasaxctaH
KbiprbiactaH KG KblprblactaHgapT

MonpgoBa MD Mongosa-CtaHgapT

Poccuickas ®enepauuns RU denepanbHoe areHTCTBO N0 TEXHNUYECKOMY
perynmpoBaHuio 1 MeTposiorum

TamxukmucTtaH TJ TapxukctaHgapT

Y3bekucraH uz Y3ctaHpgapT

YKkpaunHa UA FocnoTtpebcTaHaapT YkpaunHbl

4 Tpukaszom PeaepanbHOro areHTCTBa MO TEXHUYECKOMY perynupoBaHuio 1 metpornorum ot 15 gekabps
2009 . Ne 1121-ct mexrocynapcteeHHbin ctaHaapT FOCT 8.461—2009 BBeaeH B AeNCTBME B KA4eCTBE HaUu-
OHanbHoro ctaHgapta Poccuiickon ®egepauum

5 B3AMEH I'OCT 8.461—82

UHpopmayusi o seedeHuu g Oelicmeue (npekpauwjeHuu delicmausi) Hacmosiu,ea2o cmaHOlapma rybrnuKy-
emcs 8 ykasamere «HauyuoHasnbHble cmaHO0apmbi».

UHpopmayusi 06 usmeHeHUsIX K HacmosiuweMy cmaHOapmy rybrnukyemcs 8 ykasamere «HayuoHarnbHble
cmaHdapmabi», @ MeKcm U3MeHeHUU — 8 UHGhOPMaUUOHHbIX yKazamernsx «HauuoHaneHbie cmaHdapmbi». B
criydae nepecmompa unu ommeHbl Hacmosiuez2o cmaHdapma coomeemcmeyrowjas uHgopmayus 6ydem
onybnukosaHa 8 UHGhopMayUOHHOM yKazamerne «HayuoHanbHble cmaHdapmbiy»

© CrangapTtuHdopm, 2011

B Poccuiickoit ®enepalumm HacToSILLMA CTaHAAPT He MOXET ObITb MONTHOCTBIO UMM YaCTUYHO BOCMPOM3Be-
[OEH, TMpaXXMpoBaH N pacnpocTpaHeH B KayecTBe oduumanbHoro nsaaHus 6es3 paspelweHns PegepanbHOro
areHTCTBa No TEXHUYECKOMY peryrimpoBaHuio U METPONorum
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CopepxaHue

Ob6nacTb NpUMEHEHNSI .
HopmaTuBHbIE CCbINKM .
TepMUHbI 1 onpeaenexHns .
OOwue nonoxeHus
OnepaLmm nosepku
CpencTea NoBepKu. .
YCcnoBusi NOBEPKM U Tpe6osaHm;| K KBaJ‘II/ICbl/IKaLI,I/II/I noaepmenew.
TpeboBaHusi 6e3onacHOCTH .
MoaroToBKa k MOBEpPKE .
MpoBeaeHe NoBepku u o6pa60T|<a pesyanaTos I'IOBepKI/I . .
PacyeT paclumpeHHom HeonpeaeneHHOCTM NOBEPKU Tepmonpe06pasoBaTenem conpormanequ
B TEpMocTaTe unu kanvbpartope . . .
PacuyeT paclumpeHHon HeonpeaeneHHOCTH nosepkm TepmonpeOGpasoBaTenem conpormaneHmn
B PEMNEPHON TOYKE . .
13 OdbopmneHue pesynstaToB I'IOBepKI/l :
Mpunoxexue A (pekoMeHgoyemoe) MeToguka nOCTpoeva MHnmamnyaanow 3aBMCMMOCTM conpomsne—
HVe — TemnepaTypa Ans NnaTMHOBbLIX TepMonpeobpasoBaTenel CONPOTUBIIEHMS .
Mpunoxexue b (cnpaBovHoe) PekoMeHayemble cpebl ANs XXUOKOCTHLIX TEPMOCTATOB . .
Mpunoxexue B (cnpaBoyvHoe) Mpumep OLEHKM pacLUMpPEeHHON HeONPEAENEHHOCTM NOBEPKM Tepmo-
npeobpasoBarenen conpoTueneHns knacca A npy temnepatype 95 °C ¢ npuMeHeHnem
XWOKOCTHOro TepMocTaTa. . .
Mpunoxexue I (cnpaBo4yHoe) Mpumep pacdeTa pacmmpeHHom Heonpe,u,eneHHocm rpanywposkw
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M E X T oOGCUYAAPGCT BETHHUB # CTAHQOAPT

FocypapcTBeHHasa cucrtema obecnevyeHus e4UHCTBA U3MEPEHUN
TEPMOMNPEOBPA30OBATENN COMPOTUBIIEHNA U3 NNATUHbI, MEOU U HUKENA
MeToauka noBepku

State system for ensuring the uniformity of measurements. Platinum, copper and nickel resistive temperature
transducers. Verification methods

Oata BBegeHmnss — 2011—01—01

1 O6nacTb npMMeHeHus

HacTtosawun ctaHgapT pacnpocTpaHaeTcs Ha TepmornpeobpasoBatenu COMNpOTUBIEHMS U3 MAaTWHbI,
mMeaun n Hukens (ganee — TC) no NOCT 6651, npeaHasHa4vyeHHble AN U3MEPEHUs TeMNepaTypbl OT MUHYC
200 °C po nntoc 850 °C mnu B YacTu JaHHOro AManasoHa, a Takke Ha Haxogswmecs B obpaweHun TC, Bbiny-
LeHHble oo BBeaeHus B gencteme FOCT 6651, n ycTaHaBnuMBaeT METOAMKY UX MEPBUYHON U NEPUOANYECKON
noBepok. B COOTBETCTBMM C HACTOSALLMM CTaHAAPTOM MOTyT OblTb MOBEPEHbI TAKKE YYBCTBUTENbHbLIE 31EMEH-
Tbl (ganee — Y3) TC, ucnonb3yemble B KA4eCTBE CPEACTB U3MEPEHUI TEMMNEPaTypbI.

MeToamka nocTpoeHns HAMBMAYanbHOW 3aBUCUMOCTY CONpPOTUBNEHne — Temnepatypa ansa TC, Tpe-
OOBaHMsI K TOMHOCTU KOTOPbIX oTnnyatotcsa ot TpeboBaHun MOCT 6651, npMBeaeHa B NpunoxexHumn A.

3HaveHns TemnepaTtypbl B HACTOsILLEeM CTaHZapTe COOTBETCTBYIOT MexayHapoaHon TemnepaTypHOn
wkane 1990 r. MTLU-90 [1].

2 HopmaTuBHbIe CCbISIKN

B HacTosilem cTaHgapTe UCNornb30BaHbl HOPMATMBHBIE CCbISIKM Ha criegylolime ctTaHgapTbl:

MOCT 6651—2009 lNocymapcTBeHHasi cuctema obecnevyeHus eanHcTea namepeHun. Tepmonpeobpaso-
BaTenNun CONpPOTUBIEHMNS N3 NNaTUHbI, Meau 1 Hukens. ObLime TexHu4eckue TpeboBaHMsa n MeToAbl UCTbITAHWN

MOCT 12.2.007.0—75 Cwuctema craHgaptoB 6e3onacHocTn Tpyda. Msgenust anekTpoTexHudeckue.
O6wme TpeboBaHusa 6esonacHoOCTH

MpwuMedyaHwune—Ipn NonNb3oBaHNM HACTOALWMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AENCTBUE CCbINOoY-
HblX CTaHAAPTOB B MH(OPMALMOHHOW cucTeme oOOLLero Mofb3oBaHus — Ha odumumansHom cante PegepanbHOro
areHTCTBa N0 TEXHUYECKOMY PEryfiMpoBaHuio 1 MeTporornn B cetn NIHTEpHeT nnu no exerogHo nsgasaemomMy nHdopma-
LMOHHOMY yKasaTento «HauuoHanbHble cTaHAapThI», KOTOPbIN Ony6rMKOBaH No COCTOSHUIO Ha 1 AHBaps TekyLLero roaa, n
Mo COOTBETCTBYIOLUM €XEMECSHHO M3JaBaeMbiM MHOPMALMOHHBIM yKa3aTensm, onyb6nukoBaHHbIM B TeKyLLeM roay.
Ecnun ccbinoyHbIn cTaHg4apT 3aMeHeH (M3MeHeH), TO NpuY MoMb30BaHUM HacTOSALWMM CTaHAapTOM crieAyeT pyKoBOACTBO-
BaTbCH 3aMEHSIOLLMM (M3MEHEeHHbIM) CTaHAAPTOM. Ecnmn cebinoyHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOMNoXeHNe, B KO-
TOPOM [aHa CChIflka Ha Hero, NPMMEHSIETCS B YacTu, He 3aTparvBarloLLemn 3Ty CCbIMKy.

3 TepMuHbI U onpeaeneHns

B HacTosilwem ctaHaapTe npumMeHeHbl TepMuHbl no FOCT 6651, a Takke cnegytolmMe TepMUHbI C COOT-
BETCTBYIOLLMMN onpeaeneHusIMu:

3.1 noBepka Tepmonpeo6pa3oBaTenss CONPOTUBNEHUSA: YCTaHOBIEHNE NPUIOLHOCTU Tepmonpeob-
pa3oBaTens CONPOTUBIIEHNS K NPUMEHEHMIO HAa OCHOBAHMUN KOHTPOSIsi COOTBETCTBUSA OCHOBHbIX XapaKTepUCTUK
TpeboBaHuam MOCT 6651 1 TEXHUYECKMNX OKYMEHTOB U3rOTOBUTENS.

UspaHune ocpuumanbHoe
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3.2 rpagympoBKa TepMmonpeo6Gpa3oBartensi conpoTtusneHus: OnpegeneHne ConpoTUBIEHUS Tep-
MornpeobpasoBarens CONpPOTMBIIEHNS NMPU HECKOSMbKMX 3aAaHHbIX 3HAYEHUsIX TemnepaTypsbl (B rpagynpoBoy-
HbIX TOYKax) B LieNnsix NoCTPOeHWs MHOAMBUAYarnbHOW 3aBUCHMOCTI CONPOTMBMEHNS TepMonpeobpasoBaTtens
COMPOTMBIEHMS OT TeMnepaTtypbl.

3.3 aTanoHHbIN [0Opa3uoBbLIN] TepMoMeTp: TepMOMETp NoBoro TMna, NOBEPEHHLIN NyTeM NPSMON
1Ny onocpefoBaHHON Nepefayn pasmepa eanHNLbI OT roCy4apCTBEHHOIO NEPBUYHONO 3TarloHa eAMHULbI TEM-
neparypbl ¥ NpegHa3HavYeHHbIN N5 Nnepefayn pasmepa eavHuLbl TemnepaTypbl.

3.4 TepmocTaT: YCTpPOWCTBO ANS BOCMPOU3BEAEHUS 1 NogaepXaHus TeMnepaTypbl B ONpeaeneHHoM
obbeme ¢ HOPMMPOBaHHON OAHOPOOHOCTLIO B MPOCTPAHCTBE Y CTabMUMBHOCTBLIO BO BPEMEHM.

3.5 kanubpartop: TepmocTaT, cHabXeHHbI BCTPOEHHbIM 3TanoHHbIM [06pa3uoBbiM] TepMmonpeobpaso-
BaTeneM v gucnneeM Ans orcyera 3HayeHu BOCNPOM3BOAMMOW TeMnepaTtypbl.

MpumedaHuns

1 TepmocTaTbl u kannubpaTopbl NOAPA3AENsoT B 3aBMCMMOCTM OT Bua TEPMOCTaTUpPyEMOM CPeabl Ha XXUOKOCTHbIE,
Cyx06royHble 1 rongHble.

2 KanubpaTopbl MOryT 6bITb UCMONb30BaHbI KAk TepMoCTaThl 4N noBepku TC cnMyeHneM ¢ BHELLHVMM 3TaroHHbIM
[o6pasuoBbiM] TepmonpeobpasoBaTenem.

3.6 penepHas To4ka: TeMHepaTypa ha3oBoro nepexona unm pazoBoro paBHOBECKS BELLECTBA, Xapak-
TepusyroLlanca BbICOKOM CTabUMbHOCTBIO U BOCNPOU3BOANMOCTbIO.

MpwunMedyaHune—TlepeveHb BELWECTB, NPMMEHAEMbIX B KAYECTBE PenepHbIX TOYEK, N UX OCHOBHbIE XapakTe-
PUCTUKM pernaMeHTMpoBaHbl MNMonoxeHnem o MexagyHapogHomn TemnepartypHow wkane MTLLU-90 [1] n gononHsowmmmn go-
KyMeHTamu.

3.7 HeonpeaeneHHOCTb U3MepeHuiA: [apaMeTp, CBSA3aHHbIV C pe3yNnsTaToM U3MEPEHWI 1 XapaKTepu-
3yIOLLMIA paccesiHue 3Ha4YeHNI, KoTopble MoK Gbl GbITb 0GOCHOBaHHO NPUMNMCaHbl U3MepsSIeMON BENUYNHE.

MpumevaHuns

1 TepwmuHbl no 3.7—3.10 cootBeTcTBytoT PMI 43 [2] 1 cTaHaapTy EA — 4/02 [3].

2 ConocTaBneHve HeonpeaeneHHOCT! M3MEePEHNIN N OLEHOK XapaKTepUCTUK MOrpeLHOCTM — B COOTBETCTBUM C
PMI 43 [2].

3.8 crtaHpapTHas HeonpeaeneHHOCTb; U: HeonpeaeneHHOCTb pesynbrata u3MepeHnin, BolpaXkeHHast
Kak cpeaHee kBagpaTtudeckoe oTkrnoHeHue (CKO).

M pnmMmeyvyaHne — Pasnuyator ABa meTtoaa oueHnBaHuA CTaH,CI,apTHOVI HeonpeaeneHHoCTn: «no Tuny A» 1 «no
Tmny Bx»:

- MeTo oueHnBaHMA nNo TVII'IyA — OueHnBaHune HeonpegeneHHoCTn NnyTeM CTaTUCTUYEeCKOro aHannaa pe3yrnbtaTtoB
MHOIOKpaTHbIX I/I3MepeHI/IIZ;

- MeToA oueHuBaHunA no Tmny B— oLieHnBaHue HeonpeaeneHHOCTN NHbIM, YeM cTaTUCTUYECKUI aHann3 pesynbTa-
TOB U3MepEeHUIA, cnocobom.

3.9 CyMMapHas CTaHAapTHasi HeonpeaeneHHoCTb, U.. CTaHD,apTHaFI HeonpeaeneHHoOCTb pedyrbrata
M3mMepeHnn, noy4eHHOro 4yepes 3Ha4vyeHna Opyrmx BerimndnH, paBsHaa norioXXnTeribHOMY KBagpaTHOMY KOPHKO
CyMMbI 4rieHoB, npeacrtaBAlWLnX cobowm auncnepcun nnn Koesapunauunm 3Tux pyrux sefiminH, B3BeLlU€HHbIE B
COOTBETCTBUM C TEM, KaK pe3yrnbraT N3AMEeHAETCA NMpn NSAMEeHEeHUN 3TUX BEJTUYUH.

MpumeuyaHune— CymmapHas cTaHgapTHaa HeonpeaeneHHOCTb M3MEPEHUS CONPOTUBIEHNS (TeMnepaTtypsbl),
oLeHMBaemas B COOTBETCTBUM C HACTOSALLMM CTaHAAPTOM, paBHa KBaApaTHOMY KOPHIO U3 CyMMbl KBaapaToOB CTaHAaPTHbLIX
HeonpeaeneHHOCTeN, BXOAALLMX B OIofXeT HeonpeaeneHHOCTN U3MepeHHns.

3.10 pacwupeHHas HeonpeaeneHHocTb; U: HeonpeneneHHOCTb, NpeacTaBnstoLias cobon nHtepaan
BOKpYF pesynbsrata U3MepeHuin, B Npegernax KoToporo HaxoamTcs 6orbluas YacTb 3Ha4YeHWU, C 4OCTAaTOYHbIM
OCHOBaHMeM mMoryLmx ObITb npunncaHHbIMn Msmepﬂemoﬂ BENMMYnHe.

MpumMeyaHUe— PaclmpeHHyo HeornpeaerneHHOCTb PacCUMTbIBAOT YMHOXEHUEM CYMMapHOW CTaHOapTHOM
HeonpeaeneHHOCTU Ha KoahpULIMEHT oxBaTa K, KOTOPbI B COOTBETCTBWM C HACTOSLLMM CTaHAAPTOM NPUHAT PaBHbIM ABYM
(k =2) B npegnonoxeHnm HopManbHOCTU 3aKoHa pacnpeaeneHnst BO3MOXHbIX 3Ha4YEHUI 3MepsieMoli BENUYMHbI Npy J0-
BepuTenbHOWN BepoaTHocTn P = 0,95.

3.11 HeonpepgeneHHOCTb NOBePKU TepMonpeo6pa3oBartens conpoTuBneHusi: HeonpegeneHHocTb
pesyneTaTa UsMepeHusi ConpoTUBMNEHUS TepMonpeobpasoBaTens CONpoTUBIIEHNS NPY 3a4aHHON TeMnepary-
pe (B rpagynpoOBOYHON TOYKE).

MpwnmedyaHune— HeonpeneneHHocTb noeepkn TC B Anana3oHe TemnepaTtyp — MakcumarbHas nus Heonpege-
NEHHOCTEN pe3ynbTaToB U3mMepeHns conpoTtusneHmst TC BO BCcex rpaymMpoBOYHBLIX TOYKaxX B Npeaenax auanasoHa.

2
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3.12 OropxeT HeonpeaeneHHOCTU uamepeHun: CeogHasi Tabnuua cocTaBNALNX CYMMapHOW CTaH-
JapTHON HeonpeaeneHHOCTU N3MEPEHUN.

3.13 HecTabUNbLHOCTbL 3TaNIoOHHOro [06pa3uoBOro] TepMmonpeodbpasoBaTesisi CONPOTUBNEHUA 3a
MEeXMNOoBepPOUHbIN MHTepBan: /ameHeHne conpoTuBneHnst TepMmonpeobpasoBaTens CONPOTUBMNEHMS B TEM-
nepaTtypHOM 3KBMBASIEHTE MpU TeEMMepaType TPOWHOW TOYKM BOAbl 3a WHTEpPBasn BPEMEHU MexXay ABYyMS
nocregoBaTenbHbIMU NMOBEPKAMM.

3.14 oTHocuTenbHoOe conpoTuBneHne Tepmometpa; W: OTHOLLEHNE CONPOTMBIEHNSI TEPMOMETPA B
rpagyvpyemMorn Touke K conpoTuareHuto Tepmometpa npu 0 °C.

4 OO6Lme nonoxeHus

4.1 TC noaeepratoT NEPBUYHON U NEPUOLMNYECKON NOBEPKAM B aKKpeaUTOBAHHbLIX B YCTAHOBNEHHOM MNo-
psifike NoBepouHbIX nabdopatopusix. MNepBrYHYO NOBEPKY COBMELLAKT C NPUEMO-CAATOYHBIMU UCMLITAHUAMU
TC, ecnu ee BbINONHAKT B aKKpeaUTOBaHHOW Ha NpaBo NpoBeAeHMs NOBePKM nabopatopum NpeanpusiTus-ns-
rotoButens. NepuoanyHOCTbL NOBEPKU, yCTaHaBNUBaeMasi TEXHUYECKUMU AoKyMeHTaMu Ha TC KOHKpeTHOro
TMNa, 3aBUCUT OT cTabunbHocTM TC 1 yCNoBWI ero aKkcnayarauuu.

4.2 Tlosepka TC Ha cooTBeTcTBME TpeboBaHusam FTOCT 6651 gormkHa BkMoYaTh B ce0s NPOBEPKY OTKIO-
HEHWs1 3aBUCMMOCTU COMpPOTUBIIEHNE — Temnepatypa TC OT HOMMHANbHOW CTaTUYECKON XapaKTepUCTUKK
(HCX). MNMepeyveHb onepaLmii NOBEPKN NpUBEAEH B pa3aerne 5.

4.3 papgyvpoBky TC B HECKONBKUX rpagyUpOBOYHbIX TOYKaX B LENSX MOCTPOEHMS MHOUBMAYAIbHON 3a-
BMCMMOCTM COMPOTUBIEHNE — TeMnepaTtypa NPOBOAAT Kak COCTaBHYI YacTb NOBEPKM Ans nnaTnHoBbiX TC,
TpeboBaHMs K TOYHOCTU KOTOPbIX OTnn4atoTcs ot TpedoBaHnii FTOCT 6651. PekomeHayemasi MeTogmka nocTpo-
€HVst UHOMBUOYanNbHOW 3aBUCMMOCTM CONPOTUBIIEHNE — TemnepaTypa NpMBedeHa B NpunoxxeHum A.

4.4 Tepuopmndeckasn nosepka TC, AEMOHTaX KOTOPbIX HEOCYLLECTBMM UMW HEXENaTeneH, MOXeT ObITb
npoBefeHa no cneumnansHo pa3paboTaHHbIM U YTBEPXKAEHHLIM B YCTAHOBINIEHHOM NMOPSiAKE METOAUKAM, BKIHO-
YarLwum B cebst KOMMbIOTEPHbIA MHOrONapamMeTpUYECKUIA CPAaBHUTESbHbLIA aHanvM3 nokasaHui rpynnsl TC B
npotiecce akcnnyataumm, cpasHeHre TC B yCrnoBUsAX aKcnnyartaumMm ¢ BpeMeHHO BMOHTUPOBaHHbIM B U3Mepu-
TenbHbIA KaHan aTanoHHbIM TepMmonpeobpasoBatenem u T. M.

MpumeyaHune—Metoasl 6e3aeMOoHTaXHOMN NOBEPKN HACTOALLMI CTaHAApPT He paccmaTpuBaerT.

5 Onepauuu noBepkun

Mpu NnpoBegeHM NOBEPKN BLIMOMNHAOT onepaumu, ykasaHHble B Tabnuue 1.

Ta6nwnua 1— Onepauun nosepkn

Paagen Moapasaen 0O6s3aTenbHOCTL NPOBEAEHMS
HanmeHoBaHue onepauum noApasaen HacTosilLero rosepit
pau FOCT 6651 cTaHgapTta
(TpeGosaHns) (meTozuka) MEepBUYHOI | MeproanyecKoi
BHeLUHWIn 0CMOTP, NpOBEpPKa MapKNPOBKU U KOM- 9 10.1
NMEKTHOCTH 10 + +
MpoBepka aneKTpruYecKoro ConpoTUBNEHUS U30-
nsaumm TC npu Temnepatype (20 + 5) °C 6.3 10.2 + +
MpoBepka OTKNOHeHWUs conpoTmeneHnss TC oT 5.5,
HCX npu TemnepaTtype ot -5 °C go +30 °C 5.6 10.3 + +
MpoBepka OTKIMOHeHMs conpoTtueneHus TC oT 5.5,
HCX npu Temnepatype ot 90 °C go 103 °C 5.6 10.4 + +
MpuMeyaHune—3HaK «+» ykasbiBaeT Ha 06s3aTenbHOCTL onepauum NoBepKu.

6 CpeactBa NnoBepKU

6.1 [ns nosepku TC NpuUMEHSIOT criegytoLime OCHOBHbIE CpeacTBa NOBEPKU:
- 3TanoHHble (0bpa3LoBbIE) TEPMOMETPHI;
- TepMocTaThl;
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- Kanubparopbl;

- YCTaHOBKW ANS peanusaunm penepHblX TOYeK;

- npubopbl Ans nsamepenus conpotusneHnsa TC n pernctpauum nokasaHW 3TanioHHbIX TEPMOMETPOB;

- Npvbopbl ANS N3MEPEHNS ANEKTPUYECKOro CONMPOTUBIIEHNS N30NALUMN MeXAY BbiIBO4AMMU U 3aLLMUTHBIM
kopnycom TC.

6.2 BcnomoratenbHoe obopyaoBaHue, Takoe Kak LUTaTVBbl, 3alMTHbIE 3KpaHbl, 3alMUTHbIE OYKW, nep-
YyaTKW, CTeKNsHHbIE U KBapLieBble Npobupku, cocyapbl [lbloapa u T. f., BOMMKHO BbITb CMONBL30BaHO NPU HEOHXO-
anmoctn ana obecneyeHnss yanobctea m 6e30nMacHOCTM MpPOBEAEHWS W3MEpPEeHWA W B COOTBETCTBUM C
WHCTPYKLMSMMN MO NMPUMEHEHMWIO CPEACTB U3MEPEHUIN KOHKPETHBIX TUMOB.

6.3 JTtanoHHble [06pa3uoBbLIe] TepMOMETPLI

[omkHbl BbITb CMONB30BaHbI OTEYECTBEHHBIE U MMMNOPTHBLIE TEPMOMETPLI, BHECEHHbIE B [OCydapCTBeH-
HbI peecTp CPEACTB U3MEPEHU U UMEIOLLME AENCTBYIOLLME CBUAETENLCTBA O NOBEpKe, pacLuMpeHHas Heonpe-
OerneHHOCTb rpagyupoBKU KOTOPbIX, Yka3aHHas B CBUAETENbLCTBE O NOBEPKE (MW B HOPMATUBHbIX Y TEXHUYECKMX
AOKyMeHTax), He npesbiwaeT 1/3 gonycka nosepsiembix TC npu Temnepatypax nosepku. [NMpu Bbibope aTanoHHo-
ro TepMomeTpa criegyer y4nTbiBaTb ero HeCTabUNbHOCTb 38 MEXNOBEPOYHbIN MHTEPBar, UCNOMb3yeMylo Mpu
pacyeTe paclMpeHHON HeonpeaeneHHOCT NOBEPKN.

MpumeyaHune—Ecnm B cBugeTenbCcTBe O NOBEPKE ITANOHHONO TEPMOMETpa yKasaHa AOBepuTenbHasa no-
rPELLIHOCTb NPY [OBEPUTENBLHON BEPOATHOCTU 95 %, TO OHa He AormkHa npesbiwath 1/3 gonycka nosepsiembix TC.

6.4 TepmocTaThl U KanubpaTopsbl

6.4.1 Onsa nosepkun TC gomkHbl 6bITb NPUMEHEHbI XKWOKOCTHbIE NEPENUBHbIE TEPMOCTAaTbl UMK XXNOKOC-
THbIE 1 roMaHbIE TEPMOCTaThl PYrMX TUMOB, UMetoLLne AeNCTBYIOLLNE CBUAETENBCTBA O NOBEPKE N OTBEYa-
owme cnegyrowmnm TpeboBaHnAM:

- HepaBHOMEPHOCTb Temnepartypbl B pabodem ob6beme TepmocTtata — He 6onee 1/5 gonycka nosepsie-
MbIx TC;

- HecTabunbHOCTb NoAAepXXaHUs TemnepaTtypbl kKak MUHUMYM 3a 30 MUH — He Bonee 1/5 gonycka nose-
psembix TC.

MpunmeyaHue—B npunoxeHnn b npegctaBneHbl pekoMeHayeMble 3anonHsaLWme cpedbl A XKUOKOCTHbIX
TepMOCTaToB B 3aBMCUMOCTM OT Auana3soHa Temnepatyp (no ctaHaapty ACTM E 644-04 [4]).

6.4.2 [Onanosepkun TC npu Temnepatype 0 °C gonyckaetca npMMeHsiTb cocyabl [lbioapa v HyneBsble Tep-
MOCTaTbl, HaMnoNHEHHbIE CMECHI0 NbAa U Boabl. HepaBHOMEpPHOCTL TeMnepaTypbl B paboveM obbeme TepmMo-
cTaTta He gorkHa npesblwaTb + 0,01 °C.

6.4.3 Onsa noBepkn TC gonyckaeTcss NPMMEHSATb CyX00noYHble TepMocTaThl U KannbpaTtopbl, COOTBET-
CTBYIOLLME Cneqyowmnm TpeboBaHNAM:

- KaHanbl B BblpaBHMBAlOLEM OOKe JOMKHbI MMETb N30TEPMUYECKYHO 30HY (30HY C HOPMMPOBAHHBLIM
TemnepaTypHbIM rpagueHTOM) ANMHOW HE MEHEE ANVHbI YYBCTBUTENBHOIO arieMeHTa nosepsiemoro TC, B nto-
6om cnydae He meHee 40 MM. TOYHOE pacnonoXeHne 30Hbl AOIMKHO ObITb YKa3aHoO B AOKYMEHTaxX Ha TepMo-
cTar;

- HecTabunbHOCTb NOAAEPKaHWSA TEMMEepPaTypbl B KaHane 6noka 3a BpeMs He meHee 30 MuH nocre ycTa-
HOBJEHMS CTaLMOHAPHOTO peXxrmMma TepMmocTata JommkHa ObITb He 6onee 1/5 gonycka nosepsiembix TC;

- pacxoxpeHve 3HadeHun TemnepaTypbl MeXay kaHanamu 6roka (ropusoHTanbHbIV Nepenag Temnepa-
Typbl) AOIMKHO BbITb He BGonee 1/5 gonycka noBepsiembix TC;

- BepTuKanbHbIN Nepenaj TemnepaTtyp B M3oTepMmMyeckon 3oHe Bnoka He JormkeH npesblwaTtb 1/3 go-
nycka nosepsieMbix TC, HepaBHOMEPHOCTb TEMMNepaTypbl Ha AnnHe Y3 — He 6onee 1/5 gonycka noBepsieMbIX
TC;

- paclmpeHHas HeonpeaeneHHOCTb BOCNPOM3BEAEHUS TEMMEPaTypbl KanubpaTtopoM (ycTaHOBMEHHas
npuv noeepke kanubpartopa) He AomkHa npesbiwaTtb 1/3 gonycka nosepsiembix TC.

Mpn npumMmeHeHun cyxobrnoyHoro TepmocTaTta ans nosepku TC gomkHbl 6bITb BbINOMHEHbI TAKXKe crieayto-
Wne TpeboBaHus (COOTBETCTBYIOLLME MexayHapogHomy ctaHaapTy EA — 10/13 [5]):

- B AmanasoHe Temnepatyp oT MuHyc 80 °C go nntoc 660 °C BHYTpeHHUI AuameTp kaHana B brioke gon-
)KEH OTNMYaTbCs OT BHELLUHEro AnaMeTpa NoBepsieMoro TepmonpeobpasoBartens He 6onee yem Ha 0,5 mm. B
OunanasoHe TemnepaTyp cBbilwe 660 °C gonyckaetcd pasnuyuune guametpos 40 1 MMm. [1ns ynyyleHns Tennoso-
ro KOHTaKTa pekomMeHayeTcsa UCNonb30BaTh pasnuyHbie TeNNonpoBosilme BeLlecTBa, yka3aHHble B JOKYMEH-
Tax Ha TepMmocCTar;

4
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- rny6vHa norpyxxeHus TC B 6nok gomkHa ObITb No KpanHen mepe B 15 pa3 bonblue, Yyem anametp TC
nntoc gnvHa Y9. CyxobnoyvHble TepMocTaThl (Kannbpatopbl) peKoMeHAYETCs1 Ucrnonb3oBaTh Ans nosepku TC,
OnameTp KoTopbix He 6onee 6 mMm. Ecnv TepmocTaTt ucnonbaytoT Anst nosepku TC guameTpom 6onee 6 Mm, He-
06X0AMMbI OOMOMNHUTENbHBLIE UCCNELOBAHUS HEONPEAENEHHOCTU, BbI3BAHHOW TEMMOOTBOAOM MO KOpPNycy Tep-
Mornpeobpa3oBaTens B OKPY)KatoLLyto Cpeay, KOTopble AOMKHbI ObITb MpoBeaeHbI Npy NoBepke kanubpaTtopa no
TpeboBaHMIO 3aka3ynka 4ns BCeX npeagnonaraeMbix guameTpoB noeepsiemblx TC;

- ycnosus noBepkn TC gomkHbl 6bITb MakCUManbsHO NPUBIMKEHbI K yCITOBUSM, B KOTOPbIX Oblnia npose-
JeHa noBepka TepmocTaTta (TennonposodaLiue BewwecTsa, CpeacTea Ans n3onsauum BelpaBHUBaoLLIEro 6roka
CBEpXY, YNCITO OQHOBPEMEHHO noBepsiemblx TC).

6.5 Annapartypa ans peanusauum penepHbIX ToYek

6.5.1 Onsa noeepkun TC B guana3oHe Temnepatyp oT MuHyc 5 °C go nntoc 30 °C pekomeHayeTcs UCMOorb-
30Barth criegyouime penepHble Todkm MTLL-90 [1]:

- TpoWnHyto Touky Bogbl (0,01 °C);

- TOYKYy NnaerneHus rannus (29,7646 °C).

6.5.2 [na peanusauum TPOMHOW TOYKN BOAbI AOMKHA ObITb UCNOMb30BaHa aMnysa TPOMHOW TOYKN BOAb,
yCTaHOBMNEHHasi B HyneBown TepmocTaTt unu cocyq Abtoapa. [lonyckaeTcs MCNonb30BaTh XUAKOCTHbIE TEPMO-
cTaTbl, MMeKLLMe OeNCTBYIOLLEE CBUAETENLCTBO O MOBEPKE, AJIS KOTOPbIX HECTAbUNBHOCTL NoaAepXKaHus
TemnepaTypbl U HEpPaBHOMEPHOCTb TeMMepaTypbl B paboyem obbeme He npesbiwatoT + 0,01 °C.

6.5.3 [1na peanuaauum TOUKM NaBneHns rannmsa osmkHa ObITb MCMONb30BaHa yCTaHOBKA, BKIOYaKoLLas
B cebdA amnyny C 3annasrfieHHbIM rannumem (YnctoTa rannms He meHee 99,9999 % no Becy), yCTaHOBMNEHHYO B
TepMocTaT unu kanmbpartop. AMnyna gormkHa 6bITb NOBEPEHa C NMOMOLLIbIO 3TanoHHbIX TC. TepmocTaTt JormKeH
UMETb AENCTBYHOLLEE CBUOETENLCTBO O NMOBEPKE. YCTaHOBKA AOMKHa 06ecnevnTbs BOCNPOM3BOANMOCTb TEMIE-
paTypbl ha3oBoro nepexoga He 6onee + 0,001 °C.

MpumedyaHune— OCHOBHbIE NPUHLMNBLI peanu3auunn a3oBbix NEPEXOAOB U3NOXEHb! B JOKyMeHTe MexayHa-
poaHoro 6opo Mep 1 BecoB «[lononHuTtensHas MHpopMauus k wkane MTLU-90» [6].

6.5.4 [Onsa nosepku B ananasoHe temnepatyp ot 90 °C go 103 °C gonyckaeTcs NpUMeHATL NapoBon Tep-
MOCTaT, MMEeIOLLMI OEeNCTBYIOLEee CBUAETENbLCTBO O NOBEPKe, AN KOTOPOro HeCcTabunbHOCTbL NoadepKaHus
TemnepaTtypbl cocTaBnset He 6onee + 0,03 °C.

6.6 UameputenbHasa annapartypa

6.6.1 [1na nsmepeHus conpotueneHms nosepsieMbix TC gormkHbl 6bITb NPUMEHEHBI MOCTbI MOCTOSIHHOTO
1 MepeMEeHHOro TOKOB, LM(POBbIE MYNBTUMETPbI, MHOrOKaHanbHble NPELU3VNOHHbIE N3MEPUTENN TeMnepaTy-
pbl, yCTaHOBKMU TUNa aBTOMaTU3MpOBaHHOIO pabo4ero Mecrta Ans NoBepku TepmonpeobpasoBaTenen conpo-
Tmenennss (APM T1TC), BHeceHHble B [0OCyOdapCTBEHHbI peecTp CpeacTB uamepeHun. [lpu BbiGope
N3MepUTENbHON YCTAaHOBKM CreayeT y4ecTb, YTO paclumpeHHas HeonpegeneHHocTb noBepkn TC gomkHa bbiTb
B ABa pa3a MeHbLlue Tpebyemoro gonycka TC no NOCT 6651 (pasgen 5).

6.6.2 [nsa namepeHust conpotmerneHuns nosepsaemMbix TC MOryT ObiTb TakkKe MPUMEHEHbI ANIEKTPOU3MEPHU-
TenbHble YCTaHOBKW, BKMOYaloLWme B cebs Npeun3moHHble BONBTMETPbLI M MOTEHLMOMETPbI, UCTOYHMKN TOKA,
06pasLoBble Mepbl CONPOTUBIIEHNSI, KOMMYTUPYIOLLME CpeacTBa 1 NepeKIoYaTeni.

6.6.3 Ecnu ans noBepku NPUMEHSIOT U3MEPUTENN TEMNEPATYPbl CO BCTPOEHHON NporpamMmmoi, no3Bons-
loLLLeN OTCYUTBIBaTb NOKa3aHWs B e4MHULAX TeMnepaTtypbl Unn oTknoHeHus Temnepatypbl oT HCX, To Heonpe-
OEeneHHOCTb M3MEPEHUS, BbINOMTHEHHOIO C UCMNOMb30BaHMEM TakuX U3MepuTenemn, He fomkHa npeBbiwatb 1/10
ponycka nosepsiembix TC.

6.7 [ns namepeHust aneKkTpM4eCcKoro CONpOTUBIIEHNST N30NALMM MeXAY BbIBOAAMU M 3aLUTHBLIM KOPMy-
com TC AomKHbI ObITb NPUMEHEHbI MeroMmeTpbl TunoB ®4102/01-1M, E6-17 nnu gpyrue namepuTterbHble Npu-
Gopbl C BEPXHUM MpedernomM nsmepeHus He Hwke 500 MOM 1 npegenom norpeLHocTy, He NpPeBbIakLLnm
+5 %.

6.8 lMepep vcnonb3oBaHWeM cpeacTs noepkn TC HEOOXOAMMO MPOBECTU PaCHET OXMOAEMOW pacLum-
peHHOW HeonpeaeneHHocTn noBepkn TC No gaHHLIM CBMAETENLCTB O NOBEPKE TepMocTaTa unu kanwbparopa
N O NoBepKe BCEX OCTambHbIX UCMOMb3yeMbIX CPEACTB U3MEPEHUI MO METOAMUKE, N3MNOXEHHOMN B pa3gene 11.
PaccunTtaHHas paclumpeHHas HeonpeaeneHHocTb nosepku TC gomkHa GbITh B ABa pa3a MeHbLUue TpebyeMoro
ponycka TC no NOCT 6651. Npumep oLeHUBaHMA pacluuMpeHHo HeonpeaeneHHocTn nosepkn TC knacca A
npu Temnepatype 95 °C B nabopaTtopum ¢ NCNOMb30BaHMEM XMAKOCTHOrO TepMocTaTa NpuBeaeH B NpUnoxe-
Hun B. MNprmMep oLeHnBaHNs pacluMpeHHO HeonpeaeneHHocT rpaaynpoBkm TC B cyxobno4yHom TepmocTaTe
npu Temnepatype 400 °C npueneH B npunoxeHum I
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7 YcnoBusi noBepku n TpeboBaHusA K KBanudmkaumm nosepurenen

7.1 Tpwn npoBegeHMn NOBEPKN AOMKHbI OblTb COBMIOAEHBbI CrieaytoLmne yCrioBus:

- TemnepaTypa Bo3gyxa B MOMELLEHUN, NPeAHA3HAYEeHHOM Ansi MOBEPKU, AoMmkHa ObiTb (20 + 5) °C; oT-
HocuTenbHas BnaXxHocTb He bonee 80 %; atmocdepHoe aasneHune ot 84 oo 106,7 kla;

- BUOpaums, Tpsicka, yaapbl, MarHMTHbIE MONSA, KPOME 3EMHOT0, BNUsiIOLWME Ha paboTy aTanoHHbIX TC 1
OpYrvMX CpeacTB NOBEPKM, OOMKHbI BbiTb MCKIOYEHDI;

- HarnpsbkeHue NMTaHUs CETU AO0MMKHO ObITb B Npedenax, yCTaHOBIIEHHbIX SKCMTyaTaLuNoOHHbIMU OOKYMEH-
TaMu Ha cpeacTBa NOBEPKM.

7.2 KnpoBeaeHu1to NOBEPKU AOIMKHbI ObITh AOMYLLEHbI NULA, UMetoLmne HeobXoanMyo kBanudukaumo 1
aTTeCTOBaHHbIE B KQYeCTBE NOBEPUTENEN.

8 TpeboBaHuA 6e3onacHoCTH

8.1 [omkHbl ObITb cobniogeHbl TpeboBaHus MTOCT 12.2.007.0.

8.2 CnepyeT cobnogatb OCTOPOXHOCTb NpW paboTe ¢ MacnsHbLIMU U CONEBbIMM TEPMOCTaTamMu, He J0-
nyckaTb nonagaHus Bnaru B pabouyto cpeqy.

8.3 3anpelaetca Tporatb HarpeTbii TC pykaMu 1 KrnacTb €ro Ha NIerkoBOCMNIaMeHsIoLWwMecs NoBepx-
HOCTMW.

8.4 Tlpn ncnonb3oBaHWUM CXMKEHHbIX rA30B HEOOXOAMMO cObnoaaTh OCTOPOXHOCTL U HE JOMYyCKaTb No-
nagaHns XXnaKUxX ra3oB Ha OTKPbITbIE yYacTku Tena. [pu nasneveHmm oxnaxgeHHoix TC n3 cocygos [btoapa
Heo6X0AMMO NOMb30BaTLCA X0NYaTtobyMaXkHbIMU NepyaTkamu.

8.5 Tpu paboTte co cTeknsaHHbIMK cocynamu [Ibtoapa HeO6X0AMMO MONb30BaThCS 3aLUUTHLIMU OHKaMMU.
He ponyckaeTcsa ynnoTHATL Nea B CTEKMSAHHbBIX COCYAax MeTanIMyecknmm n OCTPOKOHEYHbIMU NpeaMeTaMMu.

9 MNoparoTtoBKa K noBepke

9.1 lNpoBepKa JOKYMEHTaLUn

Mepen npoBeaeHUEM NMOBEPKY NPOBEPSIIOT HANMYNE: MHCTPYKLWIA MO SKCMyaTaLum CpeacTs NoBepku, aT-
TecTaToB MCMbITaTeNbHOro 06opyaoBaHMs, CBMOETENLCTB O NOBEPKE CPEeACTB M3MEpPEeHWiA, nacrnopTa, KneiMa
Unn cBuaeTenbCTBa o npeablayLien nosepke TC.

9.2 MNoaroToBKa CpeaAcTB NOBEPKU

Bce cpencTea noeepku, Takne kak TepMoCTaThl, KanubpaTopbl, YCTaHOBKU AN peanv3auum penepHbIX
TOYeK, U3MepUTenbHble MPUBOPbI, AOMKHbI ObITb MOArOTOBIEHLI K paboTe B COOTBETCTBUM C UHCTPYKLUAMU MO
Ux akcnnyaTtauum. [JomkHo 6biTb 06ecnedeHo NpaBuiibHOe 3a3eMrieHne NpubopoB U AOMKHbI GbiTb BbINOMNHE-
Hbl Bce TpeboBaHNa 6e30NacHOCTY.

9.3 dkcnepuMeHTanbHas oLeHKa HeonpeaeneHHOCTU eAUHUYHOIo U3MepPeHUs CONPOTUBNEHUS B
YCINOBUAX KOHKPETHON NOBEepoYHOM nabopartopum

9.3.1 HeonpegeneHHOCTb €ANHUYHOIO U3MEPEHUS COMPOTUBIEHNS ONpeaensoT Npu TemnepaTtypax,
ONU3KMX K rpagyMpoBOYHbIM TOYKaM, oTaensHo Anst TC pa3nuyHbiX HOMUHANbHbBIX CONPOTUBMEHWIA, NOBEPSiE-
MbIX B AaHHOM nnabopatopuu. [lonyckaeTcsa ncnonb3oBate TEPMOCTAaTUPOBAHHbLIE MEPbI COMPOTUBMEHMUS C HO-
MUHamNbHBIMWU 3HAaYEHUAMM, BNN3KMMU K HOMUHAIbHBIM 3Ha4YeHUsAM nosepsemblx TC.

9.3.2 PekomeHayeTcs NpoBOAUTL M3MEPEHWS B penepHom Touke, B HynesoM tepmoctate npn 0 °C unu B
BbICOKOCTabMITbHOM XWAKOCTHOM TepMocTaTte (HecTabunbHOCTb He Gonee + 0,002 °C). NpoBoasT He MeHee
50 otcuetoB conpoTusneHus u paccuntoiBatoT CKO pesynbsrata usmepeHus. [ng aBToMmaTn4eckmx LudpoBbIxX
MOCTOB HEODXOAMMO MCMOSb30BaTh TE XKe NapaMeTpbl NPY NPOBEAEHUN KAXXA0ro U3MEPEHUS (BPEMSI UHTEMPU-
poBaHMs, BpeMs oTcyeTa 1 T. M.), 4To 1 npu nposeaeHnn nosepkun. 3naveHne CKO u(r,,) paccuutbiBaroT nnéo
aBTOMaTMYECKN U3MEPUTENBbHBIM MOCTOM, NMBO, NpU perucTpauun nNoBepuTenemM OTAENbHbIX OTCYETOB, MO

dopmyne
(1)

& (R, ~Rs)?

U (Nap) =

i-t Njp =1

rae N,,, — uncno oTcyeToB conpotuenexns TC;
R; — pesynerar i-ro otcyeTa;
R, — cpeaHee 3Ha4YeHMe CoOnpoTUBNEHNUS.
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10 MpoBepeHne nNoBepkn n 0b6paboTka pe3ynbLTaToB NOBEPKU

10.1 BHewHUn oCcMOTP, NPOBepKa MapKUPOBKU U KOMMJIEKTHOCTU

10.1.1 BwuayanbHbii ocMoTp TC gormkeH nokasaTtb, YTO 3aLlUTHbIV KOPMYC, BHELLHWNE KITEMMbI Y BHELLHNE
nposoga TC He MMET BUAMMbIX paspyLUeHnin, pe3bba Ha krneMMax, KNeMMHbIX FofoBKax U LWTyLepax He ume-
eT MexaHun4yeckux nospexaeHuin. TC c 3arpsA3HEeHHON NMOBEPXHOCTbIO 3aALLUMTHOWM apmaTtypbl K MOBEPKE He
OOMyCKaloT.

10.1.2 Tlpu BHeLIHeM OCMOTpe JOoMmkHO BbiTb ycTaHoBneHo cootBeTcTBue TC TpeboBaHusam MOCT 6651
B YaCTM MapKUPOBKU U KOMMSIEKTHOCTMW.

10.1.3 Tpwn HeBbInonHeHun TpeboBaHuii 10.1 TC k ganbHeRLWen NOBEPKE HE JOMYCKalOT.

10.2 MpoBepKa 3NEeKTPUYECKOro CONpPOTUBIIEHUS U3ONALUM TepMornpeobpa3oBaTenen Comnpo-
TUBNEHNA npu Temnepartype (20 + 5) °C

10.2.1 lMoakntovaroT kKnemmbl Nnpubopa Ans M3aMepeHus aNeKTPUYECKOro CoNnpoTUBIEHUS K BbiBOAAM U
3awuTtHOMY kopnycy TC. MNogatoT nameputensHoe HanpskeHne 100 B.

10.2.2 TMokasaHusa cHumatoT B TedeHne 10 ¢ nocne nogayvm HanpsKeHUsa U PUKCUPYIOT MUHUMAIbHOE
3HayeHue conpotmeneHus. ConpotuBneHne wu3onauum TC  OOMKHO COOTBETCTBOBaTb TpeboBaHMAM
FOCT 6651. TC, He ynosneTtBopstowme TpedoBanHnam MOCT 6651, k ganbHenLwen NoBepKe He AOMyCKatoT.

10.3 lMpoBepKa OTKNOHEHUA CONPOTUBIIEHUA TepMonpeobpasoBaTenem CONPoOTUBIIEHUA OT HO-
MMHaNbHOMN CTaTUYEeCKOM XapaKkTepUCTUKM Npu TemmnepaType oT muHyc 5 °C go nnroc 30 °C

MpoBepKy oTknoHeHus conpoTtusriennst TC ot HCX BbINOMHSAOT CAMYeHUEM C 3TarnoHHbIM [06pa3yoBbiM]
TepmonpeobpasoBatenem npu 0 °C B HyrneBoM TepMocTaTe unm cocyae [btoapa, 3anofIHEHHOM CMeChH0 fnbaa
1 BoAbl, NpU Apyroin TemnepaType B AvanasoHe oT MuHyc 5 °C go nntoc 30 °C B TepMocTaTax ((KUOKOCTHbIX, CY-
XOOMOYHbIX, PriongHbIX) MO0 M3MEPEHUEM B penepHbIX ToYkax (TPOWHOW TOYKe BOAbI, TOYKE MNIaBeHUs
rannus).

10.3.1 CnuyeHue ¢ 3TaNnoHHbIM [06pa3LoBbLIM] TEPMOMETPOM B XXUOKOCTHOM TepMocTaTe

10.3.1.1 OTanoHHbIN TepMOMETP U noBepsemble TC nomewyatoT B paboumii 06beM TepMocTaTta Ha rny-
OWHY HEe MeHee MMHMMAaIbLHONM MyBWHBI MOrpyXeHnsl, ykasaHHoW B nacnopte Ha TC. Ecnv MOHTaxHasa AnvHa
nosepsiembix TC 6onee MUHUManNbHOW rMybuMHbLI NOrPYXeHUS 3TanoHHoro [o6pasuoBoro] TepMoMeTpa unm
paBHa ei, To Y3 Bcex TC gomkHblI HAXOQUTBCA Ha OOHOM ypoBHe. Ecnu MoHTaxxHast AnvHa noeepsiembix TC
MeHee MUHMMarbHOW rIyOWHbI NOrpy>KeHns aTanoHHoro [obpasuyosoro] TepmomeTpa, To TC norpyxatot B Tep-
MOCTaT Ha MOHTaXHYI0 ANVHY U B pe3yrnbraT M3MepeHust BBOOAT MOMNpaBKy Ha nepenaj TeMmnepaTtyp Mexay
cpegHMy Todkamy Y3 noBepsieMbix 1 atanoHHoro [o6pasuosoro] TC (no 11.7).

MpumeyaHune—Tpunosepke TC MOHTaXxXHOW ANWMHOM MeHee 50 MM pekOMeHAYyeTCA UCMONb30BaTh NepenmB-
HOW XXMOKOCTHBIN TepMOCTaT 1 crneunasnbHble cpedcTBa A5 repMeTU3aLmm KOHTaKTHON FoMOBKY.

10.3.1.2 lMoeepsiemble TC noaknoyaoT K UISMEPUTENBHON YCTaHOBKE B COOTBETCTBUMN CO CXEMOW coeau-
HeHMs BHYTPeHHMX NpoBogoB TC 1 cxemamm BHELLHMX ANEKTPUYECKNX NOAKITHYEeHNI npubopos. Heobxognmo
CTpOro cobnogaTbe MHCTPYKLMIO MO NOAKITKOYEHMIO U 3a3EMIIEHUNIO AMIeKTpoM3MepuTeENnbHOM annaparypsl. [loa-
kntoyeHne TC k nepeknovaTensam AOmMKHO obecneynBaTb HaLEXHbIN 3NIEKTPUYECKUA KOHTaKT. [1oBEPXHOCTb
HaKOHEYHMKOB 1 BbIBOAHbIX NpoBogoB TC gomkHa ObiTb ounLeHa OT MIIeHKM OKCMOoB. amepuTenbHbIi TOK
OOIMKEH COOTBETCTBOBATL YKadaHHOMY B crieumdukaumm Ha TC. INMpu ncnonb3oBaHUM 3NEKTPON3IMEPUTENBHON
YCT@HOBKM NMOCTOSIHHOIO TOKa AOImKkHa OblTb 06ecneyeHa KOMNeHcaums napasmMTHbIX TEPMOSNEKTPOOBMKYLLNX
cvn (T3OC) Bo BpeMsi UISMEPEHUI, HAMPUMEpP NyTeM NEPEKIOYEHNST HAaNpaBeHNs Toka.

10.3.1.3 lMocne pgoctmkeHnst ctabuneHoro coctosiHua (conpotmeneHne TC He nameHsieTcs bonee yem
Ha 1/10 gonycka 3a 5 M1H) NPOBOAAT LIMKIT UBMEPEHUI: U3MEPSOT TEMMNepaTypy TaroHHbIM TEPMOMETPOM, 3a-
Tem nocrneaoBaTenbHO N3MEPSAIOT CONpoTuUBeHMEe noBepsieMbix TC 1 BHOBb MOBTOPSAIOT M3MEPEHME 3TarloH-
HbIM TepMoMeTpoM. [pu NCNoNb30BaHUM aBTOMATUYECKMX MOCTOB pe3yrnbTaT KaXZoro M3aMepeHust LOSmKeH
ObITb NOMyYeH Kak cpegHee apuMeTNYecKoe 3Ha4YeHe He MeEHee YeM U3 NATUM oTcHeToB. LiMkn namepenun
MOBTOPSIOT HE MeHee ABYX pa3. [okaszaHusl aTarnoHHOro TEPMOMETPa 3a BCE BPEMS U3MEPEHWI HE JOIMKHbI
n3meHuTbCs Gonee YeMm Ha 1/5 gonycka noeepsiembix TC.

MpumedyaHuns

1 TMpu ncnonb3oBaHUKN ABYXNPOBOLAHOW CXEMbl COEANHEHMWS BHYTPEHHUX BbIBOAOB Y NMOAKIIOYEHUSA K M3MEpUTESb-
HOW yCTaHOBKe HeEOOX0AUMO 13 pe3ynbTata uamepeHus conpotmeneHns TC BblHECTb 3HaYEHVEe CONPOTUBIEHNS COEANHN-
TenbHbIX MPOBOAOB M COMPOTUBIIEHUS] BHYTPEHHMX BbIBOAOB (€CMM OHO yKa3aHO Ha TepmonpeobpasoBaTene wunu B
COMNPOBOAMTENLHON AOKYMEHTALIMN).



FOCT 8.461—2009

2 [pwv ncnonb3oBaHUM TPEXNPOBOLHON CXEMbl COEQUHEHNS BHYTPEHHMX BbIBOAOB HEOOXOAMMO U3MEpPUTL COMpo-
TUBMEHVe Mexay ABYMS KOHTakTaMu, CoeAVHEHHbIMM C Lienbio, BKMNoYatoLen B cebs Y3, n AByMSA KOHTaKTamu, COeAUHEH-
HbIMW C Napol MPOBOAHMKOB, MAYLUMX M3 OOHOW Toukn Y3, M 3aTem Bbl4eCTb 3HAYeHMe BTOPOro COMPOTUBIIEHWS U3
3Ha4YeHns NepBoro.

10.3.1.4 [Mo gaHHbIM U3MEpPEHUIN pacCYNTLIBAKOT cpedHee apudMeTUYECKOE 3Ha4YEeHME N pa3Max TeMne-
paTypbl B TepMocTaTte, CpefHMe 3Ha4YeHnsi ConpoTuBIeHni nosepsiembix TC. [lonyckaeTca ncnonb3oBaTb ca-
MOCTOSITENbHOE WM BXoAdALlee B KOMMIEKT MOCTaBKM CPeACTB MOBEPKM aTTeCTOBAHHOE MNpOrpammHoe
obecneveHune, NpegHa3Ha4eHHoe AN aBToMaTn3aLmm NnpoLeccoB rpagympoBkM 1 nosepkn TC, obpaboTku u
XpaHeHWs pe3ynbTaTos.

10.3.1.5 Pacuet paclumpeHHoO HeonpeaeneHHOCTU pesynbTaTta U3MepeHusi MPOBOAST MO MeToAuKe, U3-
noxeHHou B pasgene 11.

10.3.2 CnuyeHune c 3TanoHHbIM [06pa3LoBbIM] TepMOMETPOM Npu Temnepatype 0 °C

10.3.2.1 [Onsa onpeneneHus conpotueneHuna TC npu Temnepatype 0 °C pekomeHOyeTca UCnonb3oBaThb
TepmocTaT unu cocyq [btoapa, 3anofHEHHbI CMeChbd MenkogpobneHoro nbaa u oxnaxaeHHowm Bogbl. Jleg
OOIMKeH ObITb YBMNaXXHEH 1 YNIIOTHEH MO BCEW Macce, YToObl B CMecH NbAa M BoAbl He ObIno Ny3biper Bo3gyxa 1
N3nuLLKa BoAbl.

10.3.2.2 Ycnosus norpyxeHus TC 1 NoaknoveHns K nameputensHom yctaHoke — no 10.3.1.11 10.3.1.2.
TonwmHa crnos NbOo-BOASIHOW CMeCK, OKpy»KatoLLen TepmonpeobpasoBatenu, He JomkHa ObiTe MeHee 30 MMm.

10.3.2.3 lMocne gocTuxeHus cTabunbHOro COCTOAHUS MPOBOAAT U3MEPEHNE TemnepaTypbl 3TanOHHbIM
TEPMOMETPOM, 3aTeM MocneoBaTeNbHO M3MEPSIOT conpoTuaneHne nosepsemblx TC. Heobxoanmo npoBecTu
He meHee 10 oTcyeToB conpoTmeneHus ans kaxagoro TC. Mo nony4yeHHbIM AaHHbIM PacCYUTLIBAOT cpeaHee
apudmeTmyeckoe 3HadeHne conpoTtusneHuns TC n CKO cpegHero apnugpmeTmyecKkoro 3Ha4yeHus.

10.3.2.4 PacyeT paclumpeHHon HeonpeaeneHHOCTH pe3ynsTaTta MU3aMepeHnin NPoBOAST N0 METOAUKE, U3-
noxeHHou B pasgene 11.

10.3.3 CnuyeHue ¢ 06pasLOBLIM TEPMOMETPOM B CYXOOGNOYHOM TepmocTaTe (kanmbparope)

10.3.3.1 Cyxobrno4Hble TepMOCTaThl peKOMEeHAYETCH NPUMEHATb Ans NoBepku 1 rpagyvnposkn TC, ava-
METp Kopryca KOTOpbIX He NpeBbIwaeT 6 MM. Heobxoanumo To4HO cobnogaTh YCnoBus 3arpy3sku 6noka, 3a3opbl
mexay TC 1 kaHanamu 6rnoka u ycroBus TennoBov n3onsaumm 6noka, Npu KOTopbix Obina NpoBegeHa noBepka
kanubpartopa.

10.3.3.2 lMepepq ncnonb3oBaHMEM TepMOCTaTa He00X04MMO NPOBEPUTL YNCTOTY KaHarIoB MeTannmyec-
Koro 6roka 1 pasmep KorbLeBbIX 3a30poB Mexay TC M BHYTPEHHUMU CTEHKaMM KaHarnoB, KOTOPbIE JOIMKHbI
ObITb He 6onee 0,1 mm. [lonyckaeTcsa ucnonb3oBaHune 6rioka ¢ KonbLeBbiM 3a3opoM Ao 0,5 MM npu ycroBum 3a-
MOSTHEHMS 3a30pa CyXMM MENKOAUCMEPCHBbIM MOPOLLKOM OKCuaa antoMUHUS.

10.3.3.3 lMpun noepke TC ¢ norpy>kaemMor 4acTbio NEPEMEHHOIO AnaMeTpa HeobXoauMO UCMONb30BaTb
MeaHble 1 NaTyHHble TPyOKM COOTBETCTBYHOLLEINO AnameTpa, obecnevmBatoLmne NAoTHY0 NOCaaKy Ha yTOHYEH-
Hyto YacTb noeepsiemoro TC.

10.3.3.4 Metoaunka nposeaeHna nameperHnii — no 10.3.1. PacyeT HeonpeneneHHOCTN pesynerarta rpa-
OYyVPOBKM NPOBOASAT NO METOAMKE, U3NOXEHHON B pasaene 11.

10.3.4 MoBepka TepMonpeobpasoBarternisi CONPOTUBIIEHUA B penepHbIX TOYKax

10.3.4.1 lMoBepka B TPOMHOWM TOYKE BOAbI

MpenBapuTensHO oxnaxaeHHbIn TC norpyxatT B aMnyny TPOMHOW TOYKM BOAbI, YCTAHOBMEHHYHO B TEp-
MocTaTe unu cocyae Obtoapa. NamepeHns conpoTtusneHuns TC HaunHaoT He paHee 4YeM yepes3 15 MyH nocre
MOrpy>XeHnsi U MPoAOIHKatoT He MeHee 5 MuH. MNpoBoasaT He MmeHee 10 oTcyYeTOB conpoTMBReHUs. ameputens-
HbI TOK 4OIMKEH ObITb paBeH yKazaHHOMY B JJOKYMEHTax Ha TepMonpeobpa3oBaTtenb KOHKPETHOro Tuna. lNoka-
3aHUS1 U3MEPUTENBHOW YCTAaHOBKN HE JOMKHbI PEMMCTPUPOBATL TEHAEHLMUN K YBENNYEHUIO UITM YMEHBLUEHWIO
conpotuernennst TC. Mo nony4yeHHbIM JaHHLIM pPaccYnTbIBalOT cpeagHee apndMETMYECKOE 3HAYEHNE COMNpo-
TmeneHns TC n CKO cpegHero apudmeTudeckoro 3HavyeHusi. PacyeT pacluMpeHHOW HeonpeaeneHHOCTM
pesynbrata rpagyvpoBKM NPOBOAAT MO METOAMKE, U3NOXEHHOW B pasgene 12.

10.3.4.2 lMoBepka B TOUKe NNaBneHus rannus

TC norpyxatoT B amnyny ¢ rannnem nocrie Toro, kak 3adpukcMpoBaHO Ha4ano TemnepaTypHon nnoLlaaku
dasosoro nepexofa. TC nogkntoyatoT K YCTaHOBKe A1151 U3MepeHnst ConpoTuBneHus. MIameputenbHbIi TOK 405-
)KeH ObITb paBeH ykazaHHOMY B IOKYMEHTax Ha TepMonpeobpa3oBaTernb KOHKpeTHOro Tuna. Nocne ctabunumaa-
UMM MOKa3aHUI MNPOBOAAT u3mepeHue conpoTtuerieHnss TC B TeyeHne He MeHee 5 MuH. Heobxogummo
3adomkcmpoBaTth pesynbraTthl He MeHee 10 oTcyeToB. He A0MmKHO ObiTb BbISBIEHO TEHOEHUMM K YBENUYEHMIO
uUnu ymeHblueHuio conpotueneHna TC B npouecce uamepeHuin. o nonyyYeHHbIM AaHHBIM paccyUTbIBaKOT
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cpenHee 3HadeHue conpoTuereHus TC n CKO cpegHero 3HayeHusi. PacyeT paclumpeHHo HeonpeaeneHHoCTH
pesynbrata rpagyvpoBK/ MPOBOAST NO METOAMUKE, U3NOXEHHON B pa3gene 12.

10.3.5 Kputepumn rogHocTu Tepmonpeo6pa3oBaTensi CONpOTUBIEHUSA

TC cunTaloT rogHbIM 1 JOMNYCKaloT K AanbHenLen noBepke B TOM Cryyae, eCnun oTKIOHEeHUe ero conpo-
TBneHns ot HCX ¢ yueTom pacluMpeHHoOn HeonpeaeneHHOCTU pesynbraTa M3MepeHus He npesblllaeT Aonyck
COOTBETCTBYIOLLIErO Krnacca, T. €. BbINOMHEeHbl OHOBPEMEHHO [Ba HepaBeHCTBa:

(Rk(tx) - RHCX(tx) + U)/ % = +Atx’ (2)

dR
(Ril(t) = Rex(t,) — UY/ it > Aty

rae R, (t,) — cpenHee sHa4yeHne conpoTuBeHus nosepsiemoro TC, Owm;
t, — cpedHsas TeMneparypa, U3MepeHHast aTarnoHHbIM TepMoMeTpoM, °C;
Rycx(ty) — 3HayeHune conpotuenenns TC no HCX npu temnepatype t,, Om;
U — pacluvpeHHas HeonpeaeneHHoCTb pesynbTarta n3mMepeHus conpoTuenenns TC, paccumtaHHas
no mMetoauke, nanoxeHHown B pasgene 11, Owm;
dR
o yyscTeuUTenbHoCcTb TC no HCX npu temneparype t,, Om/°C;
*At,—ponyck TC no FOCT 6651 npu Temnepatype t,, °C.

10.4 MpoBepka OTKIIOHEHUA CONPOTUBIIEHUSA TepMonpeoopasoBaTesisi CONPOTUBIIEHUA OT HOMU-
HanbHOM CTaTU4YeCKOWN XapaKTepucTuku npu temnepartype ot 90 °C oo 103 °C

Mposepky npoBogdaTt ansa TC knaccos AA, A n B cnuyennem ¢ atanoHHeiM [o6pa3uosbiv] TC B xngkoc-
THOM, Cyxobro4yHOM WM NapoBOM TepMmocTate Mo metoauke, manoxenHonm B 10.3.1. Kputepun rogHoc-
™ —no 10.3.5.

MpwumedyaHune—lcnonb3oBaHne NapoBbIX TEPMOCTATOB, peann3yrowmnx To4Ky KMuneHna Boabl, — B COOTBET-
CTBUUN C TEXHNYECKMUM ONnncaHnem un VIHCprKLI,VIeVI no X NpUMEeHeHuto.

11 PacueT pacluMpeHHOMN HeonpeaesrieHHOCTU NOBEPKU
TepMmornpeobpa3oBaTerne CONPOTUBIEHNA B TepMocTaTe Unu Kanubparope

11.1 CymmapHylo cTaHOapTHYIO U pacLUMpeHHyo HeonpeaeneHHocTy nosepkn TC paccunTbiBaloT Ang
Kaxxaoun TemnepaTtypbl nosepku. lNMpu pacyete cymmapHON HeonpeaeneHHOCTU NOBEPKN YYUTLIBAKOT Heonpeae-
NEHHOCTb M3MepPEeHUn TeMnepaTypbl 3TanoHHbIM [06pasLoBbIM] TepmonpeobpasoBaTenem COnpoOTUBIIEHNS U
HeonpeaeneHHOCTb U3BMEPEHHOTO 3HaYeHUs conpoTuBneHns nosepsiemoro TC. [ins pac4eTa Ucnonb3yoT AaH-
Hble, MOoNnyyYeHHble Npy NposBeaeHun nameperHun (pasgen 10), AaHHbIe, NOMyYeHHble NpKU NpeaBapuUTeEnbHOM
3KCMepUMeEHTaNbHON OLEeHKe HeonpeaeneHHOCTN, CBA3aHHOW CO CryYanHbiMu addekTaMun Npu n3MepeHnn B
KOHKpEeTHOM noBepoyHor nabopartopum (no 9.3), a Takke AaHHble, NPUBEAEHHbIE B CBUAETENLCTBAX O MOBEPKe
cpeacTB U3MEPEeHUIN: TepMocTaTa, kanubpartopa, penepHon TOYKNU, ITANIOHHOMO TEPMOMETPA N USMEPUTENBHON
YCTaHOBKW.

11.2 Tpu mncnonb3oBaHMM Cyx0bBMnOYHbIX TEPMOCTATOB (KanubpaTtopoB) pacyeT HeonpeneneHHOCTH,
NpVBEAEHHbIN B HACTOSILLEEN METOAMKE U OCHOBaHHbLIN Ha AaHHbIX CBUAETENLCTBA O MOBEPKe kanubpaTtopa, oT-
HOCSIT TONbKO K noBepke TC guameTpom, He NpesbiaoLLmm 6 MMm.

11.3 3HayeHue TemnepaTypbl, onpegerneHHoe No NnokasaHUAM 3TaroHHOro TEPMOMETPA, PacCyYUTLIBaKOT
no rpagynpoBOYHON XapakTepUCTUKE STaroOHHOrO TepMOMETpa

t, = f(Ry), (3)
rae R, — cpefHee apudMeTnYecKoe 3HadeHne 13 pesynsTaTtoB M3MepeHus Temneparypsl, onpegensemoe no
dopmyne
1N
R,=— >R, (4)

rae N — yucno M3MepeHMVI conpoTueneHna 3TasfioHHOro TepMoMeTpa, BbIMOJTHEHHbIX NPU rpagynpoBKe;
Ri — 3Ha4yeHune, CoOOTBETCTBYHOLLEE i-My N3MEPEHNI0 COMPOTUBIIEHNA 3TAJTOHHOIO TepMOMeETpa.
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11.4 BrogxeT HeonpeaeneHHOCTM Ana TeMnepaTypbl, UI3MEPEHHOW 3TanOHHbIM TEPMOMETPOM, BKMtOYa-
eT B cebs cneaylowime cocTaBnsoLLme.

11.4.1 CTaHgapTHyl HeonpeaeneHHoCTb, 0OYCNOBEHHYO CryYanHbiMK adchbekTaMm Npu U3MeEPEHUSX
U(Iap1- ), PaccumMTbIBaIOT kak CKO cpenHero sHaueHUsi pesynsTatos U3MEPEHNA, BbINOMHEHHbIX B OAHOM U3Me-
pUTENBHOM LIMKIE 3TanOHHBIM TEPMOMETPOM Mo hopmyrne

UFiap1)
U (Fapr. ) = — (5)

VN;
rae u(r,,,) — CKO eamH14YHOoro nsmepeHnst Temneparypbl 3TanoHHOro TepMoMeTpa, onpeaeneHHoe no 9.3;

N/»— 4yucno M3MepeHI/|l7I B OHOM U3MEPUTESTIbHOM LIUKNE.

11.4.2 CtaHpapTHy0 HeonpeaeneHHoCTb, 0OYCNOBNEHHY0 HECTAOUNBHOCTLIO TeMnepaTypbl B TEPMO-
cTaTe 3a Bpems BCeX LIMKNOB M3MepeHui u(t,), paccunTbiBaloT Metodom no Tuny B no dopmyne

t —t
u (t ) — “max min , (6)
s 23
— COOTBETCTBEHHO MakcMMaribHas U MMHUMarnbHasa TeMneparypa, UsMepeHHas 3TanoHHbIM Tep-
MOMETPOM 3a BpeMS NPOBEAEHUS BCEX U3MEPUTENbHbLIX LMKITOB.
11.4.3 CraHOapTHY0 HEONPeaeneHHOCTb rpalyMpoBKM 3TanoHHOro TepMomeTpa u(d t)) paccumTbiBaioT
no copmyne

rae tmax’ tmin

u(dt,) = U2, (7)

rge Ua — pacwnpeHHad HeonpeaeneHHoCTb rpaaynpoBKM 3TarilOHHOIo TepMoMeTpa npu k= 2, npuBegeHHasaA B
CBMAOETENBbCTBE O €ro noBepke (MJ'IM aoBepuTernbHada NOrpeLHOCTb npn ,u,osepvlTeanoﬂ BEPOATHOCTHU
95 %).
11.4.4 CTaHD,apTHyPO HeonpeaeneHHoCTb, OGyCﬂOBﬂeHHYIO HETOYHOCTbIO aneKTpomsmepMTeanon yCTta-
HOBKU U(6 I’s), npwn UCrnoJjib3oBaHn Tepmonpeo6pa3OBaTen$| conpoTuMBreHna B Ka4eCctBe 3TaJIoOHHOIo TepMo-
MeTpa pacCyuUTbIBakOT Crieayowmm o6pa30M:

udry)=UJ2, (8)

rae Us — pacwunpeHHada HeonpeaeneHHOCTb U3MepeHna rnpun k=2, npueegeHHaaA B CBUAETENbCTBE O NOBEPKE
YCTaHOBOK AJ14 USMepeHUa ConpoTuBrieHns.

MpumedyaHuns

1 Ecnu B cBMaeTenbCTBE O NOBEPKe YCTaHOBKW yKkasaH npeaen AonyckaeMowm NorpeLlHocTu £ Ay, TO CTaHAAPTHYIO
HeonpeaeneHHoCTb paccyMTbiBalOT MeToAoM Mo Tuny B (HopmanbHoe pacnpegeneHue) no dopmyne u (drs) = Anp/3.

2 Ecnu mocTt paboTaeT ¢ BHewHeln o6pa3LoBoi Mepo CONPOTUBIIEHUS Y U3BECTHbI CTaHAapTHasa HeonpeaerneH-
HOCTb Us U3MepsieMoro oTHoweHUs S = R1c/Rosp, @ TaKKe CTaHAapTHas HeonpeaeneHHOCTb rpagynpoBkn Mepbl U (3Rosp),
TO CTaHAAPTHYIO HeonpeaeneHHOCTb 3meperus conpotusneHus TC u (8 rs) onpegensioT no opmyne

W23 1,) = S?- U2(8Ryg,) *+ Rigp - US .

11.4.5 CtaHpapTHYl0 HeonpeneneHHOCTb, BbI3BaHHYIO OrpaHMYEHHON paspeLuarollet CnocobHOCTbIO
OTCYETHbIX YCTPOMCTB 3MEKTPOU3MEPUTENBHON YCTaHOBKU U (S 1,,), OLeHMBaloT no Tuny B no dopmyne
a
u(srrs) =£! (9)
V3
roe + a,, — paspeluaroiast CnocobHOCTb YCTaHOBKM ANs U3MEPEHUs COMpOoTUBNEHUs 3TanoHHoro [obpasLo-
BOro] TepmomeTpa.
11.4.6 CTaHgapTHy HeonpeaeneHHOCTb, 00YCNoBNEHHYO HECTabUIbHOCTLIO 3TanoHHOro [06pasLoBo-
ro] TepMOMETpa 3a MEXMOBEPOYHbIN UHTEpBan u (5 t;), oLeHnBaloT MeTodoMm no Tuny B no dopmyne

u®m=%a (10)

rae + a; — UHTepBasn BO3MOXHOIO M3MEHEHMS MoKasaHWii 3TanoHHOro TepMOMEeTpa B TPOHOW TouKe BOABbI,
onpeaerneHHbIin aKcrnepuMmeHTanbLHO Npy NepuoanYeckon noeepke atanoHHoro [0bpasLoBoro] Tep-
MOMETPa 1 NpuUBeAeHHbIN B CBUAETENLCTBE O €ro NoBepKe.
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11.5 CocTtaBnsaoT GlompKeT HeonpeaeneHHOCTN U3MEPEHUI TeMnepaTypbl 3TanoHHbIM [06pa3uLoBbiM]
TEPMOMETPOM (CM. Tabnuuy 2).

Ta6nuuya 2— bogkeT HeonpeaeneHHOCTU U3MEePEHUI TeMrepaTypbl 3TanoHHbIM [06pasLoBbIM] TEPMOMETPOM

OueHka cTaHgapTHON KoathdpnumeHT Bknag B cymmapHyto
NcTouHUK HeonpeaeneHHoCcTn HeonpeaneneHHoCcTn, Tmn, BAVSHNS CTaHOapTHYHO
pacnpegeneHue, MeToa pacyeTta HeonpeneneHHoOCTb
CnyyvaiiHble adpdeKTbl Npn n3MepeHun Tun A,
HopMarnbHOe pacnpeaeneHue, 1/C, U (Fap 1-)/C
U (hap 1), 1141
HectabunbHOCTbL TeMnepaTypbl B TEp- Twn B,
mocTaTte paBHOMEpHOE pacrpeaerneHue, 1 u (ts)
u(ts), 11.4.2
pagyvpoBka 3TaroHHOrO TepMoMeT- Twn B,
pa HopMaribHOe pacnpegerneHue, 1 u(dt,)
u(dt), 11.4.3
lMoBepka n3amepuTenbHOM YyCTaHOBKM Twn B, 1 1
HopMmarnbHOe pacnpegeneHuve, C. . u(dry)
u(dry), 11.4.4 1 1
Paspelatolas cnocobHOCTb M3mepu- Tun B, 1 1
TEnNbHOW YCTaHOBKM paBHOMEPHOE pacrnpeeneHue, C. C udrs)
1 1
u(dry), 11.4.5
HecTtabunbHOCTbL 3TarOHHOIO TEepMO- Twn B,
MeTpa 3a MEXMNOBEPOYHbIA UHTEPBaAr paBHOMEPHOE pacrnpeeneHue, 1 u(sty)
u(dty), 11.4.6
MpumedyaHune— Cy — KoadDULNEHT HYyBCTBUTENBHOCTU aTanoHHoro TC dR/df, Om/°C, onpepensembivi npu
Temneparype t; No ypaBHEHWI0, NpUBEAEHHOMY B cBUAeTeNbLCTBe 0 noepke TC.

11.6 CymmapHyto cTaHaapTHY HeoNpeaeneHHOCTb pe3ynbrata U3MepeHnst TeMnepaTtypbl 3TanoHHbIM
TEPMOMETPOM U (t,) paccunTbIBalOT Mo popmyne

1 1 1
ut) = \/Czuz(r,ab” )+ u3(ts )+ u?(5t,)+ ?uz(&s )+ ?uz(éir,s )+ u?(8ty). (11)

1 1 1

M pnMmevyaHune — Pacuet HeonpeaeneHHOCTN naMmepeHna TemMmnepatypbl Npu MCNONb30BaHUN 3TalrlOHHbIX Tep-
MOMETPOB, AJ14 KOTOPbIX XapaKTepHbl Apyrune d)yHKLI,I/II/I I'Ip606pa3OBaHMFI, npoBOAAT aHaNOrM4YHO BbILLEN3NOXEeHHOMY.

11.7 3HaueHve conpoTtueneHus rpagynpyemoro TC npu Temnepartype t, — R, (t,) paccuntbisaloT no dop-
myne

Ry(t) = Rig(t) + Cdtey + Cd ey, (12)

rae C, — koadhdpuumeHT vyscTeuTensHocTn TC dR/dt , onpeaensemsiin no ypasHeHuto HCX TC npu Temnepa-
Type t,;
dtey — nonpaska, paBHas U3MEHEHWIO TeMneparypbl Mo BepTuKasnbHoM ocn pabodero obbema TepmocTaTa
unu kanubpartopa mexay cpegHen Toukorn YO nosepsiemoro TC u stanoHHoro TC;
dt, — nonpaska, paBHas U3SMEHEHUIo TeMnepaTypbl MO ropu3oHTanbHoM ocu mexay Y3 nosepsiemoro TC un
atanonHoro TC (nnv Mexagy kaHanamm 6rnoka cyxobrnoyHoro kanubparopa).
CpenHee 3Ha4eHune conpoTumareHus rpagympyemoro TC npu Temnepartype t, — R, () paccunTbIBaioT Kak
cpenHee apugmeTMyecKoe 3HaYeHre pesynsTaToB nsaMmepeHus conpotueneHusa TC npu rpagynposke no 10.3.1
no copmyne

N
1
Ris(ty) = NZRM! (13)
i=1

rae N — yucno nsmepeHuii conpotuenenus TC;

R,; — pesynsrart i-ro uamepeHus conpotuenexunsa TC.

11
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MpumeyaHune— lNonpaBkv Ha BEPTUKaNbHbBIN U FOPU3OHTarbHbIN rpagneHTbl TEMnepaTypbl BBOAAT NO pe3yrb-
Tatam uccnegosaHUn TepMocTaTta B noBepoyHon nabopatopun. Ecnv npu nosepke TepmocTarta unu kannbpartopa rpagu-
€HT TeMnepaTypbl ObiN onpeaeneH ToNbLKO B BUAe Npeaernos OTKIOHEHWS TeMnepaTypbl OT CPeAHEro 3HaYeHNs £ agq, + agp
nnbo ecnu HemsBecTHa AnuHa Y3 nosepsieMbIx TepMonpeobpasosaTenen, To MONPaBkN NPUHUMAIOT paBHbIMK HyIto. [pa-
OVEHT YyYNTbIBAKOT TONIbKO BBEAEHMEM HeonpeaeneHHocTy no 11.8.4.

11.8 BrogKkeT HeonpeaeneHHOCTN namMepeHun conpotmerieHns TC BkItovaeT B cebsa crneayoLlime co-
CTaBrsoLme:

11.8.1 CtaHgapTHYyto HeonpeaeneHHOCTb, 0BYCMOBIEHHYHO CyYanHbIMy 3ddeKTaMm NPU N3MEPEHUSIX,
BbINOSTHEHHbBIX B OHOM U3MepUTENbHOM LnKIe nosepsiemblm TC, u (1, 2_j) oueHMBaloT No hopmyne

U(lap2)
u (rlab 2_.) =_—_—°° (14)
vl N]

rae u (1, ») — CKO eamHnyHoro nameperus conpotueneHua TC, onpegeneHHoe no 9.3;

Nj — 4yuncno namepeHun conpotmenerns TC B KakgoM LUKIeE.

11.8.2 CTaHgapTHY HeONpPeaeneHHOCTb M3MEPEHUI NPY NOBEPKE SNTEKTPON3MEPUTENBHOM YCTAaHOBKM
u(d r,) paccunTbIBalOT CrieayoLmMm o6pasom:

udn)=U,/2, (15)

rae U, — paclunpeHHas HeonpeaeneHHoCTb M3MepPeHuns Npu k = 2, NnpueeaeHHas B CBUOETENbLCTBE O NMoOBEepKe
YyCTaHOBKM Ansi uamepeHus conpotusnenns TC.

M pnmMmevyaHune — Ecnu B cBngetenbcTee o noBepKe yCTaHOBKU YyKa3aH npenen ,CI,OI'IyCKaeMOVI norpeLwHoCcTn
* Anp, TO CTAHAAPTHYIO HEOMNPeAEeneHHOCTb paccyMTbIBaOT METOAOM Mo TNy B (HopManbHoe pacnpeaeneHune) no dopmy-
ne u (dre) = Anp/3.

11.8.3 CtaHgapTHy0 HeonpeaeneHHOCTb, 0BYCNOBEHHYO OrpaHMYEHHON pa3speLuatoen cnocobHoc-
TbH0 OTCYETHBIX YCTPONCTB 3MEeKTPOU3MEPUTENBHOWM YCTAHOBKN U (81,,) paccunTbIBaloT no popmyne

udr,) = %’;, (16)

roe + a,, — paspeLuaroLlas cnoco6HOCTb YCTaHOBKM NS U3MepeHus conpoTueneHnst TC.

11.8.4 CtaHpapTHble HeonpeaeneHHOCTN, 0ByCnoBNeHHbIE BEPTUKANbHbIM U FOPU3OHTaNbHbLIM rpagu-
eHTamu TeMnepaTtypbl B TepMoctare unu kanubparope u(S tr), u(d ts,), paccumTbiBaloT No popmynam

u(6tF1)=%, u(6t,:2)=a%, (17)

rae + ag,, * ag, — AnanasoH M3MEHEeHVs Nonpaeok K TemnepaType, OLEeHUBAeMbI 3KCNepUMEHTarnbLHO npu
noBepke TepmocTara unm kanubparopa. [1na ncnonb3oBaHNsA 3Ha4eHUN + ar,, * ag, B OLEH-
Kax HeoBXoAVMbl AaHHbIe O TOM, KaK 1 C MOMOLLbIO KakuX Mo pasmepamM TEPMOMETPOB OHU
ObINK NonyYeHbI.
11.9 BrogxeTt HeonpedeneHHOCTM usamepeHns conpotuernenns TC npedcTasneH B Tabnuue 3.

Ta6nuuya 3— BlogkeT HeonpeaeneHHOCTU 3MEPEHNS COMPOTUBIIEHUS FpagyupyeMoro TepMonpeotpasoBarens
COMPOTUBNEHUS

7 Bk B CyMMapH
OueHka cTaHgapTHON KoadbcuupeHT nag B CyMMapHy
McTouHuK HeonpeaeneHHocTn HeonpeaerneHHoCTH, T1n, BVSHUS cTaHAapTHY
pacnpegeneHune, Metognka pac4yeTa HeonpeaeneHHOCTb
Cny4ariHble adhdeKTbl NpU N3MepeHnn Tun A,
HOpMaribHOe pacrpegerneHue, 1 U (Fap2-))
U (Map o) 11.8.1
lMoBepka namepuTenbHOM YCTaHOBKM Twn B,
HopMaribHoe pacnpegerneHnue, 1 udr)
u(dry), 11.8.2

12
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OkoHvyaHue mabnuupi 3

OueHka cTaHgapTHON KoadbcuumeHT Bknag B cymmapHyto
McTouHUK HeonpegeneHHocTn HeonpeaeneHHoCcTH, T1n, BNVSHUS cTaHaapTHYo
pacnpegeneHune, MeToguka pac4yeTa HeonpeneneHHoOCTb
Paspeluatoas cnocobHOCTb M3mepu- Twn B,
TenbHOM YyCTaHOBKM paBHOMepHOe pacrnpeaerneHue, 1 u(dry)
u(dry,), 11.8.3
Mepenag Temnepartyp nNo BepTUKalnb- Twn B,
HoW ocu paboyero obbema paBHOMepHOe pacrpenerneHue, G, Cou (8 try)
u(dts), 11.8.4
lMepenag Temnepatyp MO rOPU3OH- Twn B,
TanbHoW ocu paboyero obbema (nNMbo | paBHOMEpPHOE pacnpeaernexHve, C, C,u(Sts)
mMexay kaHanamu B 6rnoke) u(dtg), 11.8.4

11.10 CymmapHy'o cTaHOapTHYI0 HEONPeAeneHHOCTb 3mepeHns conpotuanennsa TC u(R,) oueHunsaioT
no copmyne

U (Ry) = \/ Uz(rlasz )+ (31 )+ u?(8ry.) + C5u? (Stpy) + C5u (Stry). (18)

11.11 CymmapHyto cTaHOapTHYI0 HeonpeaeneHHocTb U (R) u pacluMpeHHyto HeonpeaeneHHocTs U no-
Bepku TC B Kaxaon TeMmnepaTypHOM TOHKe pacCcuuTbIiBaloT No chopmynam

u(R) = Cu2(t, )+ U2(Ry ); (19)
U = ku(R), (20)

rae k — koadhmumeHT oxsarta.

11.12 Pe3ynbTaT NnoBepKu

lMNpu k = 2 conpoTueneHue rpagynpyemoro Tepmonpeobpasosatens npu remneparype t, HaxoamTcs B UH-
Tepsane R,(t,) + U c BepoaTHOCTbI0 95 % B npeanonoxeHun HopManbHOro 3akoHa pacnpeaeneHus. Heonpe-
aeneHHocTtb noeepkn TC B eguHMUax TemnepaTypbl paccuuTbiBaloT gerneHnem U Ha KoadpdumumeHT
yyscTBUTENBHOCTU C,).

12 PacueT paclimpeHHON HeonpeaeneHHOCTU NOBEPKU
TepMmornpeobpa3soBaTenen CONPOTUBIIEHNA B pernepHOMn ToUKe

12.1 3HayeHne TemnepaTypbl PenepHOM TOUKN t, 1 PACLIMPEHHAs HEOMPEAENEHHOCTb 3TOM0 3HAYEeHUs
U(t;,) BomkHbl BbITb NpUBEAEHbI B CBUAETENLCTBE 06 arTecTaumny yCTaHOBKM C amnysion Ans pean1saumm pe-
nepHot Touku. CTaHAapTHY'0 HEOMpeaeneHHOCTb TemnepaTypb U(t;,) paccunTbiBatoT no dopmyse

uty,) = U(t, V2. (21)

12.2 Brogxet HeonpeneneHHOCTN namepeHus conpotmerieHnsa TC coctaBnsAoT aHanormyHo 11.8—11.9.
CraHpapTHyt0 HeonpeaeneHHoCTb, 06yCNOBEHHYIO CyYanHbIMU 3ddeKTamm Npu N3MEepPEHNsIX, pacCYNTbIBa-
toT no chopmyne (14) kak CKO cpenHero 3HaueHns pesynsratoB namepeHnin conpotmenenns TC B penepHon
Touke. CymmapHyto cTaHAapTHYO HeonpeaeneHHocTs U (R,) paccunteiBaloT no dopmyrne (18). B GroaxeT He-
OonpefeneHHoCT! He BKMYalT CTaHgapTHble HeomnpeaeneHHoOCTH, OOyCrnoBMnEeHHble BepTUKanbHbIM 1
ropu3oHTanbHbIM rpagneHTamMmn TemnepaTtypbl B 6noke.

12.3 CymmapHyio cTaHAapTHYt0 HeonpeAeneHHoCTb U (Ry,) 1 pacluMpeHHyto HeonpeaeneHHocTb Uy, no-
Bepku TC B penepHon Touke onpeaensitoT no gopmynam

Uy(Ry) = CEul(ts,) + UA(Ry ) (22)

Ufp =k uc(pr)7 (23)
rae k — koadbdumumneHT oxeara.

13
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12.4 Pe3ynbTaT noBepku

Mpu k = 2 3Ha4eHune conpoTmeneHus rpagympyemoro TC npu Temneparype t;, HAXOAMTCS B UHTepBane
R, £ Uc BeposaTHocTb0 95 % B NpeanonoXxeHn HopmanbHOro 3akoHa pacrnpeaeneHus BeposTHocTu. Heonpe-
AeneHHocTb noeepkn TC B eguHMLax TemnepaTtypbl paccyuTbiBatoT geneHmem U Ha KoadrLMEHT YyBCTBU-
TensHoctn C,,.

13 OcopmneHue pesynbLTaToB NOBEPKU

13.1 B npouecce noBepku NOBeEpUTENDb JOMKEH BECTM MPOTOKOS NOBEPKU, BKMtoYatoLLmi B cebsi cneayto-
Lne AaHHble: HaumeHoBaHue u Tun TC, cepuinHbin Homep TC (unu naptum TC), pabouunn ananasoH Temnepa-
Typ TC, ycnoBHoe obosHavyeHne HCX, HaMmeHOBaHMe 3aka3uuka, OaHHble W3MEepPEeHU, 3aknodeHue o
rogHOCTUW, AaTy noBepku, damunuio noseputens. [JonyckaTcs KOMNbIOTEPHbIE 3aNUCK U XPaHEHE NPOTOKO-
na noBepKu.

13.2 Tpw nonoxuTeneHbIX pesynsratax NoBepku Ha cooTBeTcTBMe gonyckam no NOCT 6651 Ha kopnyc
TC HaHOCAT KNEenMo nnn odopmISaOT CBUAETENLCTBO O NOBEPKE, B KOTOPOM YKa3bIBalOT HAUMEHOBaHME 1 TUM
TC, cepunHbii Homep TC (unu naptum TC), pabouunit ananasoH Temnepatyp TC, ycnoBHoe o603Ha4veHne HCX,
Knacc gonycka u Cpok 4encTBus ceuaetenscTea. [ognucb noBepuTens yaocToBEPSAOT OTTUCKOM NOBEPUTESb-
HOro Krnenma.

13.3 Tlo cornacoBaHuio € 3aKa34nMKOM B CBMAETENLCTBE O MOBEPKE A0MYCKAeTCs yKasblBaTb pe3ynsraThl
n3MepeHnin, NonyyYeHHbIe NpU NPpoBeAEHUM NOBEPKK, N NX HEONpPeaEeNneHHOCTb.

13.4 Tlpwn noBepke, BKtovaloLLen B cebda rpagyvpoBKy TepMmonpeobpasoBaTtens ConpoTUBMeHUs!, Bblaa-
0T CBMAETENBCTBO O MOBEPKE, CoAepXallee crieqyolime JaHHble:

- 1n TC, cepuiiHbin Homep TC (unn naptum TC), AuanasoH TemnepaTtyp;

- Tabnuuy 3HavyeHun conpotmeneHna TC npu Bcex TemnepaTypax rpagynpoBKu;

- pacLUMpPEHHY0 HeoNpeaeneHHOCTb n3MepeHus conpoTuaneHuns TC B KaXaon rpagympoBOYHON TOYKE
nnbo B pasnuyHbIX AManasoHax Temneparyp;

- WMHTEPNONALMOHHYIO 3aBMCMMOCTb CONPOTUBIEHNE — TemrnepaTtypa, onpeaeneHHyto no pesynsratam
rpagyvpoBkM C ykaszaHueM Bcex koadduumeHToB nonvHoma KannenHpapa — Badn [iwoseHa (KBO) nub6o
MTLL-90;

- CPOK AeNCTBUS CBUOETENbLCTBRA;

- MOAMMUCb U KNenmo NoBepuTens.

13.5 Tpwu oTpuuaTenbHbIX pesyrnbratax NoOBEPKU OTTUCK NOBEPUTENBHOO KNerMa racaT Unu aHHynupy-
0T CBMAETENBCTBO O MOBEPKE M BblAAKT U3BeLLeHne 0 HenpurogHoctu TC ¢ ykaszaHueM nNpuymH.

14



FOCT 8.461—2009

MpunoxeHue A
(pexomeHayemoe)

MeToauka NocTpoeHust UHAMBUAYaNbHON 3aBUCMMOCTA CONPOTUBIIEHME —
TeMneparypa Ansi NaTUHOBbLIX TepMonpeo6pasoBarterielt CONPOTUBIIEHUS

A.1 TpagyvpoBky TC 1 nocTpoeHve UHAMBMAYanbHOW 3aBMCMMOCTM COMPOTUBIIEHWE — TemnepaTypa npoBoasAT
KaK COCTaBHYK 4acTb NMOBEpKM Ans nnaTuHoBbiX TC, TpeboBaHUSA K TOYHOCTU KOTOPBLIX OTNMYaKTCA OT TpeboBaHui
FOCT 6651.

A.2 pagyvposky TC npoBoasiT CrindeHneM c 3TanoHHbIM TC B TepMocTaTax unm kanubpartopax nunm naMepeHnem
conpoTueneHus TC B penepHbIX TOYKax.

MpumeyaHune—B npunoxenun I npnBeaeH npumep oLeHMBaHWSA HeonpeaeneHHocTu rpagyvnposkn TC B cy-
xobnoyHom kanubpatope npu Temneparype 400 °C.

A.3 [ns noctpoeHns nHaMBMAayanbHOW 3aBUCMMOCTI CONPOTUBIIEHE — TemnepaTtypa nnaTtuHoBbix TC npumeHs-
10T [1BE OCHOBHbIE MoAenu: pyHKkumo Kannengapa — BaH [dtosena (KB) u metoguky MTLU-90. [aHHble Mogenu peanuso-
BaHbl B OONbLUMHCTBE COBPEMEHHbIX BTOPUYHbBIX U3MEPUTENBHBIX TepMonpeobpa3oBaTtenen.

A.4 [Ons nnatuHoBbix TC Mmogenbto, Hanbonee TOHHO peanuaytoLlen MexayHapoaHY0 TeMnepaTypHYIO LIKany, cuun-
TatoT meToamky MTLL-90. ®yHkuma Kannengapa — Ban Oio3eHa (pyHkuma KBI) npeactaBnsieT cobor annpokcummnpyto-
LWyl MoAenb, KoTopas MMeeT HeyCTpaHUMoe cucteMaTnyeckoe oTknoHeHue ot MTLU-90, orpaHuumBaloLlee TOYHOCTb
n3mepeHus Temnepartypbl nnatuHoBbiM TC. CructemaTtuyeckoe oTknoHeHve dyHkumm KB ot MTLU-90 anst pa3anuyHbIx an-
anasoHOB TeMneparyp NpeAcTaBneHo Ha pucyHke [.1 npunoxenns .

A.5 MocTpoeHune cyHkumun KanneHpapa — BaH [Jio3eHa

A.5.1 ®dyHkums KB umeeT cneayowimii BUA:
[ns puanasoHa Temnepatyp ot muHyc 200 °C go 0 °C:

R,= Ry[1 + At + B2 + C(t — 100 °C)f3]. (A1)
Ona ananasoHa TemnepaTtyp ot 0 °C go 850 °C:
R;= Ry(1 + At + Bf?), (A.2)

roe R, — conpoTusnenune TC, Om, npu Temnepatype t °C;
R, — conpotusnexune TC, Om, npu Temnepatype 0 °C.

[ins onpeaeneHns YeTbipex HeM3BeCTHbIX KoadpduumneHtos R, A, B, C B popmynax (A.1), (A.2) Heobxoammbl pe-
3ynbTaThl rpagyvpoBku TC no kpanHen mepe B Tpex Todkax Bbiwe 0 °C u B ogHon Touke Huxe 0 °C.

A.5.2 TOYHOCTb MHTEPNONSALMOHHON PYHKLMKN 3aBUCUT OT HeonpeaeneHHoCTU rpagynpoBkm TC B TeMnepaTypHbIX
TOYKax, OT YMcna ToYeK U MHTepBana TemMnepartyp Mexay Toukamu.

A.5.3 MeTtopg noctpoeHus doyHkummn KB npy MUHMManbHOM Yncne TemnepaTypHbIX TOYEK PEKOMEHAYETCS UCMOSb-
30BaTb TOMbLKO Mpu rpagynposke TC B penepHbIX ToYkax nmbo npu rpagyrMpoBKe B BbICOKOCTAOMITBHOM XUAKOCTHOM Tep-
MocTaTe B y3KOM AnanasoHe Temnepatyp. PekomeHayeTtca nposecTu rpagympoBky npu temnepatype 0 °C u B ABYX TOYKax
pabouyero gnanasoHa Bbiwe 0 °C ¢ NpYMepHO paBHbIM MHTEPBaNom TeMrnepaTyp 1 Npu TeMnepaTtype HKHero npegena
TC, ecnu atoT npegen Huwxke 0 °C. HeonpedeneHHOCTb n3MepeHHON TemnepaTtypbl ObICTPO BO3pacTaeT Npu aKCTpanons-
LM MHTEPNONALMOHHON dyHKUMK. [ToaToMy akcTpanonsauus gonyctmma He 6onee vem Ha 20 °C 3a npegensl rpagyvpo-
BOYHOrO AnanasoHa.

A.5.4 Tlpu ucnonssosaHun ong rpagymposku TC kannbpaTopoB unv TepMoCcTaToB B AnanasoHe TemnepaTyp CBbl-
we 300 °C pekomeHOyeTCa NPOBECTU rPaAyMPOBKY HE MEHEE YeM B MATU TeMMepaTypHbIX TOYKax C MHTepBanom He 6onee
50 °C. B gaHHOM cnyyae MHTePronsLMOHHY0 (OYHKLIMIO PAaCCUUTBIBAIOT C MOMOLLbIO annpoKkcMmaLuum No MeTOAY HauMeHb-
LUMX KBaApaToB.

A.5.5 B gnanasoHe Temnepatyp oT 0 °C go 160 °C kpmBuaHa pyHkummn KB oveHb mana. [nis nonyyeHus UHTepno-
NSALNOHHON PYHKLMN PEKOMEHAYETCHA NPUMEHATb B 3TOM AnanasoHe 6onee akoHoMu4HbIn metog MTLU-90 (cm. A.6) ¢ uc-
nonb3oBaHNWEM OfHOW rpadympoBOYHOW TOukW, kpome O °C, Ha KoHUe AuanasoHa W, ecnu 910 Heobxoammo, 3aTem
annpoKCcUMUpoBaTb NOMyYEHHbIN NoNMHOM cyHkumen KBL.

A.6 Metog MTLL-90

A.6.1 MeTon NOCTPOEHMSA MHTEPMONALMOHHON 3aBMCMMOCTK ans nnatnHobix TC no MTLLU-90 ocHoBaH Ha ncnosnb-
30BaHUK ABYX CTAHAAPTHbIX (MYHKLUMUIN OTHOCUTENbHbLIX conpoTtuenennn W, (Ty,), onpeaeneHHbix B nHTepBanax temnepa-
Typ ot 13,8033 mo 273,16 K u ot 0,01 °C go 961,78 °C u npeacraBnsiomMx cOOON MONMUHOMbI BbICOKUX CTEMNEHEN ¢
M3BECTHbIMU KO3 purLmeHTamm [1]:
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12 i
0T 13,8033 40 273,16 K: IN[W/(Ty,)] = Ay + DA P“(Tgomi’ ';6 K)+ 1’5} , (A.3)
i=1 y

9
o7 0 °C 10 961,78 °C: W(Tyy) = Cy + D.C;

[TQO/K—754,15}’
i=

281 (A.4)

KoappuULmMeHTbl PYHKUNUA UMEIOT criegyloLine 3HauYeHus:

A,=—-2,13534729; C,=2,78157254;
A, =3,1832472; C, = 1,64650916;

A, = —1,80143597; C, =-0,1371439;
A, = 0,71727204; C, = -0,00649767;
A, = 0,50344027; C, = —0,00234444;
A, = —0,61899395; C, = 0,00511868;
A = —0,05332322; C, = 0,00187982;
A, =0,28021362; C, = —0,00204472;
Ag = 0,10715224; C, = -0,00046122;
A, = —0,29302865; C, = 0,00045724.
A, = 0,04459872;

A, = 0,11868632;

A,, = -0,05248134;

A.6.2 OtHocuTenbHoe conpoTusneHne nnatuHosoro TC npu TemnepaType Ty, ONpeaensiioT Kak OTHOLLEHWE COoMnpo-
TUBMNeHus TepmonpeobpasosaTtens npu Temneparype Ty, K CONPOTUBIIEHNIO B TPONHOW TOYKE BOAbI N0 hopmyne

W(Ty)= R(Top)/R(273,16 K). (A.5)

WNHTEpRonsiLMOHHY0 3aBUCUMOCTb OTHOCUTENBLHOIO CONPOTMBIEHUs TC OT TeMMNepaTypbl pacCYMTbLIBAIOT Kak CyMMYy
cTaHgapTHow dyHkumm (A.3) unm (A.4) n pyHKUMKM OTKNOHEHUS no dopmyrne

W(Tgo) = W(Tgo) + AM(Ty)- (A.6)

Bua dyHkumm AW(T,,) onpeaeneH ans kaxaoro TemnepatypHoro ananasorda MTLU-90 v npuseaeH B Tabnuue A.1.
KoadhdbmumeHTbl yHKLUKM paccymTbIBalOT NO pe3dynbTatam rpagympoBKM B OCHOBHbIX penepHbix Toukax MTLLU-90. Mepe-
YeHb penepHbIX TOYEK U 3HaYeHUs UX TemnepaTyp npusedeHsl B 6.5.1.

Ta6nuuya A.1— Bua dyHKLUMM OTKIOHEHWS U TPadyMPOBOYHbIE TOUKM B PasfMyHbIX AManasoHax Temneparyp

[Ovana3soH Temnepatyp, °C pagynpoBOYHbIE TOYKM Bua dyHKLUMKN OTKNOHEHUS

-189,3442—0,01 Ar, Hg, TTB alW(Tgo) — 11 + b[W(Ts0) — 1] INW(Tg0)

—38,8344—29,7646 Hg, TTB, Ga a[W(Teo) — 1] + b[W(Teo) — 11

0,01—29,7646 TTB, Ga a[lW(Teo) — 1]

0,01—156,5985 TTB, In a[W(Tgo) — 1]

0,01—231,928 TTB, In, Sn a[W(Tao) — 1] + b[W(Teo) — 112

0,01—419,527 TTB, Sn, Zn a[W(Too) — 1] + b[W(Too) — 17

0,01—660,323 TTB, Sn, Zn, Al a[W(Tao) — 1] + BIW(Teo) — 117+c[W(Too) — 11

0,01—961,78 TTB, Sn, Zn, Al, Ag a[W(Too) — 1] + b[W(Too) — 11 + c[W(Too) — 11° + d[W(Teo) —
— W(660,323 °C)]?

MpwumeuyaHune— B Tabnuue npumeHeHsl cneayoLme 0603HaYeHNs:

TTB — TpowiHas To4ka Bogbl; Hg — TponHas Tovka ptyTn; Ga — To4ka nnaBneHuns rannus; In — Toyka 3aTBepaeBsa-
HWUSt MHAKWS; Sn — ToYKa 3aTBepAEBaHMUS 0noBa; Zn — To4vka 3aTBepAeBaHus LnHka; Al — Touka 3aTBepAeBaHus anto-
MUHUA; Ag — ToYKa 3aTBepaeBaHusi cepebpa; a, b, ¢, d — KoadprUMEHTbI PYHKLMN OTKINOHEHUS.

A.6.3 [onyckaeTcsa ncnonb3oBaTb Ans pacyeTa KoadduLMEeHTOB PYHKLMIN OTKNOHEHWUSI OTHOCUTENbHbIE CONPOTMB-
NEHNs1, MONyYeHHbIE CIIMYEHMEM B TepMOCTaTax C 3TanoHHbIM [06pa3uoBeiM] TC B npefenax 3agaHHOro AvanasoHa Tem-
neparyp.
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MpunoxeHue b
(cnpaBo4Hoe)

PeKomeH,qyeMble cpeAabl AnNA XNAKOCTHbIX TepMoCTaToB

Tabnwnuya b.1— Paboyas cpeqa B TepMmocTaTtax U XxapakTepHbIl Anst Hee pabounii guanasoH Temneparyp

Cpena [nanasoH TemnepaTyp B rpagycax Llenbcus
["anoreHcogepxallmne yrnesogopoapl OT1 -150 po -70
CunukoHoBble Macna O1-10 po 315
Jlerkme mmnHepanbeHble Macna OT1 -75 no 200
Bopa OT10p095
GIT (Ga — 62 %; In — 21,5 %;Sn — 16 %) Ot 15
Cyxue cdniongpl Ot 75 po 850

PacnnasneHHble conu

Ot 200 po 620

>Kngkoe onoso

Ot 315 pno 540

Mapok 304 n 316 gormkHa 6biTb 650 °C.

MpumedyaHune—GIT He 3akunaeT npumepHo Ao 2000 °C, HO MOXeT NoBpeAnTb HEKOTOPbIE MaTepuansl, T.K.
CMaynBaeT NOBEPXHOCTb M CHUMAaET C Hee okcua. AMIOMUHUIN 1 cepebpo noaBepratTcst 3po3nn MeAeHHO NpU KOMHAT-
Hou Temnepatype u 66icTpo Npu Temnepatype cabiwe 100 °C. Ctanb mapok 304 1 316 MoOXeT HaxoAWUTBLCS B KOHTaKTe C
GIT Ha Bo3gyxe npu 406 °C B TeyeHue 520 cyT 6e3 nospexaeHun. MakcMmanbHas TemnepaTtypa KOHTakTa co cTarnbto
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MpunoxeHue B
(cnpaBo4Hoe)

Mpumep oLEeHKM paclUMpeHHOWN HeonpeaeneHHOCTH NoOBEPKNU TepMonpeoGpa3soBaTtenen
conpoTuBneHus Knacca A npu Temnepartype 95 °C ¢ npMMeHeHUeM XUOKOCTHOro TepmocTaTa

B.1 UHdopMauusa o noeBepsieMom TepmonpeoGpasoBaTerie CONPOTUBIIEHUS

TepmonpeobpasoBatens conpotueneHuss Tmna TCI. YcnoBHoe o6o3HayeHne HCX — Pt 100. Knacc A no

FOCT 6651. Oonyck npn 95 °C + 0,34 °C.

B.2 CpepcrtBa usmepeHui, ucnosnb3yemMbie Npu NnoBepke

B.2.1 BopsiHon TepmocTaTr

HectabunbHocTb Temnepatypsl A, =+ 0,02 °C.

HepasHomMepHoCTbL TemnepaTypbl B paboyem o6beme a =+ 0,01 °C.

ny6uHa norpyxexusa TC 350 Mm.

B.2.2 3TanoHHbIN TepMonpeobpa3oBaTesnb CONPOTUBIIEHUA
PacwwupeHHasa HeonpegeneHHoCTb (Unu AoBepuTenbHas NOrpewwHoOCTb Npy AoBepUTENbHON BEPOSTHOCTN 95 %)

npu Temnepatype 100 °C U, =+ 0,12 °C (1/3 ponycka TC).
HecTabunbHOCTL 3a MeXNoBEpPOUHbI MHTepBan a, = + 0,05 °C.

B.2.3 MocT nOoCTOsIHHOro ToKa

[Mpenen ocHoBHOM JOMYCKaeMOW NOorpeLLIHocTH Ap =1t 0,002 Owm.
CKO pesynbTaTta namepenus conpotusnexus 100-omHoro TC B noBepoyHon nabopatopum npu Temnepatype 95 °C

u () = 0,005 Om.
B.3 Brogxet HeonpeageneHHOCTU

BrogxeT HeonpeaeneHHOCTM n3MepeHns TemnepaTtypbl B TepMocTaTte npeacrtasneH B Tabnuue B.1. BrogxeT He-
onpeaeneHHoOCTN n3MepeHnsi conpoTmeneHus nosepsiemoro TC npeacTtasneH B Tabnuue B.2.

Ta6nuuya B.1— BlogxeT HeonpeaeneHHOCTV U3MepeHUs TeMnepaTypbl B TepmocTaTte

Bknag B cymmapHyto

ugt), °C

McTouHuK HeonpegeneHHocTn OueHka cTaHgapTHON KoadhdpuumeHt CTAHOADTHVIO HEOMDE
1N MeToq pacyeTta HeonpeaneneHHoCTn BNnNAHUA 'qﬂelj)'lel-?lHOCTb pe-
Cny4aliHble acpdeKTbl Npy n3amepeHum (No
NSATU U3MEPEHNAM) 0,0022 1/0,385 0,0058
U (Nap.5)= U ()N
HecTtabunbHoCTb TEMNEpaTypbl B TEPMOC-
Tate 0,0116 1 0,0116
u(t)=AN3
pagynpoBka aTarioHHOro TepmMonpeob-
pasoBartens 0,06 1 0,06
u(dt)=U,2
OnekTponamMepuTenbHas ycTaHoBKa 0.00067 1/0.385 00017
u@dry)=A,/3 ’ ’ ’
HecTabunbHOCTbL 3TanoHHOrO TepMornpe-
o6pasoBaTerns 3a MeXMNoBEepPOYHbIA MHTEpBan 0,0289 1 0,0289
u@dt)=a, 3
CymMapHas ctaHgapTHasi HeonpeaeneH-
HOCTb TemnepaTypbl 0,068
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Tabnwnua B.2— BogpkeT HeonpeaeneHHOCTM N3MepPeHns CONpPOTMBNEHNS NOBepsieMoro TepmonpeobpasoBartens
conpotmeneHna

" OueHka cTaHgapTHON KoadhdpuumeHt Brnaa 8 cymmapHyio
CTOYHUK HeonpeaeneHHoCTu HeonpeaeneHHoCTH BIVNSHUS CTaHOAapTHYHO Heonpe-
AeneHHOCTb
CnyyaiiHble adhdeKTbl NpU U3MepeHun
0,0022 1 0,0022
U (Faps) = U ()5
OnekTponsmepuTenbHas ycTaHoBKa 0.00067 1 0.00067
u@dr)=A4,/3 ’ ’
Mepenap Temnepatyp B pabovyem obbeme
usty) = ap/ﬁ 0,0058 0,385 0,0022
CymmapHas ctaHgapTHasi HeonpeaerneH- 0.0032
HOCTb conpoTuBneHus Us(Ry), Om ’

B.4 PacuyeT cymmapHoOW cTaHAapTHOM HeonpeaeneHHOCTU NOBEPKN

CyMmapHyto cTaHAapTHYI0 HeonpeaeneHHOCTL NoBepKX paccunTbiBatoT no dopmyne (19) npm C, = 0,385 Om/°C.

u,(R) =0,0262 Owm.

B.5 PacwwmpeHHasa HeonpeaeneHHOCTb NOBEPKU

Mpwn k = 2 paclumpeHHas HeonpeaeneHHocTb nosepkun U = 0,0524 Om. PaclumnpeHHast HeonpeaeneHHOCTb NOBEPKM B
TemnepaTtypHom aksuBaneHTe U,= 0,136 °C.

BbiBoa:

Komnnekc cpencte noBepku npurogeH ans noepku TC knacca A npu Temnepatype (95 + 3) °C (no 6.8 paclumpeH-
Hasi HeonpeaeneHHOCTb NOBEPKU AOIMKHA ObITh MO KpanHen Mepe B iBa pa3a MeHblue Aonycka nosepsiembix TC). 3aknio-
YeHue o roaHocTn TC JOMKHO ObITh BbIAAHO MPU YCMOBUM BbINONIHEHWUSI COOTHOLLIEHWUI

(R(E) ~ Rucx(t) + UYL <+t

dR
(Ri(t) = Ruex(t) = U)/E 2 —Aty,

(B.1)

roe Ry(ty) — cpepHee 3HayeHne conpoTuenexus nosepsiemoro TC, Owm;
t, — cpegHasa TemnepaTypa, uaMmepeHHasi atanoHHeim TC, °C;
Rucx(ty) — 3HaueHme conpotuneHusa TC no HCX npu Temnepatype t,, Owm;
U — pacwmpeHHas HeonpeaeneHHOCTb pedynbTaTta u3mepeHus conpotuenerms TC, paBHasa Ana gaHHow nabopa-
Topun 0,0524 Ow;
dR
o yyBcTBUTENbHOCTL TC No HCX npu TemnepaTtype 95 °C, paBHas 0,385 Om/°C;
A t,— ponyck TC no FOCT 6651 npu temnepartype t,, °C.
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Mpunoxexnune I'
(cnpaBo4Hoe)

Mpumep pacyeTa pacluMpeHHOW HeonpeaeneHHOCTU rpagdyMpoBKU TepMonpeobpasoBaTenen
CONpPOTUBNEHUS B CyX06JI04MHOM TepMocTaTe npu Temnepatype 400 °C

1 UHdopmaums o rpagympyemMom TepmonpeobpasoBaTerie CONpoTUBIEHUSA

TepmonpeobpasoBatenb conpotuenexHms mogenun TE 065 tuna Pt 100, dmpma Rosemount, guameTp kopnyca
6,35 MM, anuHa norpyxaemon 4actu 350 mm.

TpeboBaHus K paclUMPEHHOW HeonpeaeneHHOCTM namepeHnn npy Temnepatype 400 °C: + 0,46 °C.

.2 CpeactBa M3MepeHUN, UCNoNb3yeMble NPy rpagynpoBke

2.1 Cyxobno4Hbii TepmocTaT mogenu 9173, dmpma Hart Scientific:

- 6nok D npu Temnepatype 400 °C,

- HecTabunbHOCTb TeMMepaTypbl B 6r10ke B CTALMOHAPHOM peXUMe

A, =%0,01°C;

- nepenaj TemnepaTyp Mexay kaHanamu 6rnoka (paguanbHblil rpagueHT Temneparypbl) ag,= £ 0,025 °C;

- M3MEeHeHVe TemnepaTtypbl B M30TEPMUYECKON 30He Gnoka (BepTuKanbHbIM rpagueHT TemnepaTtypbl Ha AnviHe
60 MM OT AHa kaHana ) ag, = + 0,25 °C;

- rnyBuHa norpyxeHuns TepmonpeobpasoBaTens conpoTusneHns B 6nok Tepmoctata 203 MM.

[.2.2 3TtanoHHbIN TepmonpeobpasosaTens conpoTmeneHns Tuna 3TC-100 3-ro pa3psaa, «BHAAM um. O.U. Mek-
feneesa», [OBEpUTENbHAsA NOrPELIHOCTL NpY A0BEpPUTENbHON BEPOsiTHOCTM 95 % npun 420 °C U, =+ 0,07 °C, HecTabunb-
HOCTb 3@ MEXMNOBEepPOYHbI MHTepBan a, = = 0,01 °C.

[.2.3 MocT noctosiHHoro Toka «Super Thermometer 1590», dompma Hart Scientific. Mo cneundurkaunmn narotosute-
ns ans BxogHoro conpotueneHus ot 25 go 400 Om npu ncnonb3oBaHum ornopHoi Mmepbl 100 OM 1 3MepuUTenbHOro Toka
1 MA OTHOCUTENbHas NOrpeLlHOCTL HopMUpoBaHa kak 6 -10-6 (6 ppm), 4TO NPMBOAUT K paCLUMPEHHON HEOMNPEAENEHHOCTH
nsmepenuii Ansa conpotusneHust 250 Om (cooTseTcTaytoLero 400 °C) U, = + 0,0015 Owm.

CKO pesynbTtata namepeHus conpoTuBreHns B noBepoyHon nabopartopum «BHAUM um. .M. MeHgeneeBa» ans
TC HoMmuHanbHbIM conpoTuerieHnem 100 Om npu Temnepatype 420 °C, paccumTtaHHoro no pesynstatam 100 namepeHun B
penepHo ToYKe 3aTBepaeBaHus LUMHKa (BpeMs MHTErpupoBaHns 12 ¢, BpeMs Kaxgoro otcyeTa npu AByX HanpasneHnsax
TOKa 2 ), U (r,,) = 0,004 Om.

.3 Pe3ynbTaTbl U3MepeHumn

OTanoHHbI TepmonpeobpasoBaTtens conpoTusneHnsa ATC-100 Gbin NOAKMOYEH K OQHOMY U3 KaHANoOB U3MEepPUTESb-
HOro MocTa, 1 B nporpammy 6binv BBeAeHbl KO3 MPULNEHTbI MHTEPNONALMOHHOM 3aBUCUMOCTU CONPOTUBIEHNE — TeMne-
patypa no MTLU-90. Takum o6pasom, ATC-100 peructpmpoBan Temnepatypy kanubpatopa B rpagycax Llenbcusa. K
Opyromy kaHany mocta 6bin nogknodeH nosepsiembln TC. Bpemsi nHTerpupoBaHus Obino yctaHoBneHo Ha 12 ¢, Bpems
Ka)kgoro oTcyeTa npu AByX HanpaBreHUsAX Toka — Ha 2 ¢. Takum obpa3oM, kaXabli pe3ynbTaT, npuBeAeHHbIN B Tabnvue,
MoryyeH Kak cpeHee 3HayeHune U3 pesynbTaToB LeCTu uamepeHuin. MNMpoBeaeH NonepeMeHHbI OTCYET NokasaHui aTa-
noHHoro u nosepsaemoro TC. Pe3ynbTathl npvBeaeHsl B Tabnuvue .1,

Tabnuua I1— Pesynsratbl U3aMepeHui

TepmonpeobpasoBaTenb 9TC-100 TE 065 Pt 100
M3mepsiemasi BennynHa T, °C R, Om
PesynbTaTbl M3amepeHun 400,0152 247,0673
400,0186 247,0692
400,0203 247,0705
400,0196 247,0689
CpeaHee apydmeTnyecKoe 3Ha4YeHne 400,0184 247,0681
tmax — tmin, °C 0,0051

.4 BrogxeT HeonpeneneHHOCTN

BrogxeT HeonpeneneHHOCT U3MEPEHUS TeMnepartypbl B 6noke npeacrtaBlieH B Tabnuue .2
Brogxet HeonpeaeneHHoOCTU n3MepeHna conpoTneneHna nosepaemMoro TC npencrtaeieH B Tabnuue I".3.
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McTouHuk HeonpegeneHHocTn OueHka cTaHaapTHON KoadhpuumeHt Bknap 8 cymmaphyio
CTaHAapTHYIO Heonpe-
N MeToq pacyeTta HeonpeaneneHHoCcTn BNnAHUA
AENeHHOCTb
Cnyu4aliHble achdeKkTbl Npy M3amepeHum (No
LLECTM U3MEPEHUSM) 0,0016 1/0,35 0,0047
U (N 6)= U (Map)NB
HecTtabunbHocTb Temnepatypbl B 6roke
0,0015 1 0,0015
u (ts) = (tmax - tmin)/2 3
"pagyvpoBka atanoHHoro TC
u(dt)=U,2 0,035 1 0,035
OnekTponsmepuTenbHas ycrtaHoBka (Mo
cneumdukaumn) 0,0008 1/0,35 0,0023
u@dry)=Uy2
HecTtabunbHocTb 3TanoHHoro TC
usty) = ae/\@ 0,0058 1 0,0058
CymmapHas cTaHgapTHas HeonpeaeneH-
HOCTb M3MepeHMs TeMnepaTypbl 0,036
u,(t), °C

Ta6nuya I3 — BlogxeT HeonpeaeneHHOCTU M3MEPEHUS COMPOTUBIIEHUS MOBEPSIEMOro TepMonpeobpasoBartenst

n OueHka cTaHaapTHON KoadhpuumeHT Bknan s cymmaphyio
CTOYHWK HeornpeaeneHHoCTH cTaHAapTHY Heonpe-
HeonpeaeneHHoCcTn BNnAHUA
AeneHHOCTb
CnyvaiiHble adhdeKTbl Npy n3mepeHunm (o
LLECTM U3MEPEHUSAM) 0,0016 1 0,0016
U (N 6)= U (Map)NB
OnekTponsmepuTenbHasa yCTaHOBKa
udnr)=UJ2 0,0008 1 0,0008
Mepenan TemnepaTyp NO BepTMKarbHOWN
ocu 0,1471 0,35 0,0515
U (3te) = ap A3
Mepenaa TemnepaTyp Mexay kaHanamm B
6noke 0,01471 0,35 0,0051
u(Bts,) = a3
CymmapHas cTaHgapTHas HeonpeaeneH-
HOCTb COMNPOTMBIEHMS 0,0518
u,(R,), Om

.5 PacuyeT cyMMapHO# cTaHOapTHOW HeomnpeaeneHHOCTU rpagyupoBKU

CyMmapHyto cTaHAapTHYI0 HeonpeaeneHHOCTb rpagynpoBKu paccunTbiBatoT no dopmyne (19) npu C, = 0,35 Om/°C.

u,(R) = 0,0532 Owm.

.6 PacwwmpeHHas HeonpeaeneHHOCTb rPagyMpoBKU U pe3ynbTaT rpagympoBKu

Mpun k = 2 pacwmpeHHas HeonpeaeneHHocTb rpagyuposkn U = 0,1064 Om. B TemnepatypHom akeuBaneHTe U, =
=0,304 °C
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BbiBoa;:

ConpoTtueneHue rpagympyemoro TC npu Temnepatype 400,02 °C Haxoautca B nHTepsarne (247,068 + 0,106) Om ¢
BEPOATHOCTLI0 95 % B NpeanonoXeHun HopmarbHOro 3akoHa pacnpenerneHust BeposiTHocTu. PaclumMpeHHast Heonpeae-
NEHHOCTb FPafyvMpoBKM TepMonpeobpa3oBaTensi CONPOTUBIEHNS B TeMnepaTypHOM 3kBuBaneHTe coctasnsieT 0,30 °C,
4YTO COOTBETCTBYET TPEOOBAHMAM K pacLUMPEHHON HEONPeAEeNEHHOCTM U3MEPEHMS TeMnepaTypbl TepMonpeobpasoBare-
nem conpotmerenuns TE 065 Pt 100 npn 400 °C.
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MpunoxeHue [
(cnpaBo4Hoe)

OTknoHeHue 3aBucumoctu Kannenpgapa — BaH [lo3eHa oT ctaHgapTHou chyHkumu MTLL-90

B pa3yiMvyHbIX AnanasoHax TemMmnepartyp

At, °C

0,080

0,060 /
—— 0-660
———0-420

0,040 0230
——0-160

0,020 /-\

0,000

300

-0,020

-0,040
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PucyHok [.1 — OtknoHeHue 3aBucumocTtu Kannengapa — BaH [io3eHa oT ctaHaapTHoM doyHkumm MTLLU-90

B pa3fiMyHbIX gnana3oHax temMmneparyp

Bu6nuorpacus

[1] MexgyHapogHas TemnepaTypHas wkana, 1990 r. (The International Temperature Scale of 1990) (TekcT ony6nmkoBaH:
Metrologia, 1990, v. 27, pp. 3—10)

[2] PekomeHngaumm no
MEXrocyjapCTBEHHOM
cTaHgapTm3auuu

PMI™ 43—2001

CraHgapt EBponelickon
accoumaumm no akkpegutTaumm
nabopatopun EA-4/02

CtaHgapTt ACTM E 644-04

[3]

[4]

[5] CraHgapT EBponelickon
accoumaummn nNo akkpegutTaumm
na6opatopuit EA—10/13

(MpunoxeHwne B)

Focyp,apCTBeHHaﬂ cucteMa obecrneyeHust eanHcTea namepeHui. MNpumeHeHne «Py-
KOBOACTBA MO BbIpaXXeHWI0 HeonpeaeneHHOCTU U3MEPEHUIN»

BblpaxeHune HeonpefeneHHOCTM usmepeHus npu kanubposke (Expression of the
Uncertainty of Measurement in Calibration)

CraHgapTHble MeToAbl UCNbITaHWI ANA NPOMbILNEHHBIX TepMonpeobpasoBaTtenen
conpotuBneHuss (Standard Test Methods for Testing Industrial Resistance
Thermometers)

PykoBoacTtso no kannbposke TemnepaTypHbix kanmbpatopos, MNpunoxexne B: Peko-
MeHJauuyM no MCnonb30oBaHWIO TemnepaTypHbIX kanubpatopos (Guidelines on the
calibrations of temperature block calibrators, Annex B: Recommendations for the use
of temperature block calibrators)

[6] HOononHuTtenbHas uHdopMaums kK MexayHapoaHoun TemnepatypHon wkane 1990 r. (Supplementary information for the
International Temperature Scale of 1990), nokymeHT MexxayHapoaHoro 6topo mep 1 BecoB 1990 .
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