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[lpegucnoBue

Llenn, OCHOBHbLIE NPUHLMIMBI M OCHOBHOW NMOpsAoK NpoBeAeHUS1 paboT NO MeXrocygapCTBEHHOW cTaHaap-
Tu3auunn yctaHoneHbl FOCT 1.0—92 «MexrocynapctBeHHasa cuctema ctaHgapTtmsaunn. OCHOBHbIE MOMoXe-
Hus» n TOCT 1.2—97 «MexrocyaapcTtBeHHas cuctemMa ctaHgaptusauunm,. CtaHgapThl MEXrocyaapCTBEHHBIE,
npaBu/iia U pekoMeHaaLUun no MeXrocygapcTBeHHoOW ctaHaapTusaumun. MNopsagok paspaboTkn, NPUHATUS, NMPKU-
MeHeHUs, 0OOHOBNEHUNA N OTMEHbI»

CBepeHuA o cTaHaapTe

1 PASPABOTAH ®eaepanbHbIM rocygapcTBeHHbIM YHUTaAPHBIM npeanpusatmemMm «Bcepoccuncknin Ha-
YUYHO-UCCcNegoBaTeNnbCKU MHCTUTYT MeTponorun umeHun [.. MeHaeneesa» (PI'YI' « BHAWUM um. 1.1N. MeHae-
neesa») ®egepanbHOro areHTCTBA Mo TEXHUYECKOMY perynmpoBaHnio U METPOOrnu

2 BHECEH ®egepanbHbIM areHTCTBOM NO TEXHUYECKOMY pPerynmpoBaHuMic U MeTPONMOTMA

3 NPUHAT MexrocyaapcTBeHHbLIM COBETOM MO cTaHAapTU3auUuM, MeTponormm n ceptudgpmkaumm (NpoTo-
konmt Ne 36 o1 10 Hosabpa 2009 r.)

3a NpUHATME NPOronocoBaru:

KpaTkoe HaumeHoOBaHue CTpaHbl Koo cTpaHbl CokpalleHHOE HAUMEHOBAaHWE HAUMOHANBLHOIO opraHa
no MK (MCQO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTmuaaunm

AsepbanmxaH AZ A3cTaHgapT

ApMeHUns AM MwuHakoHOMMKM Pecnybnnkn ApmeHuns

benapycob BY [foccTaHgapT Pecnybnukn benapychb

KazaxcrtaH KZ [foccTaHgapT Pecnybnuku KasaxcraH

Kblprei3cTaH KG KblprelacTangapT

MonaoBa MD MongoBa-CtangapTt

Poccunckas Pepepauuns RU depeparnbHOe areHTCTBO NO TEXHUYECKOMY

pErynnpoBaHnio n MeTPOIorun

TamKUKUCTaH TJ TamKkukeTaHgapT

Y3bekunctaH UZ YactaHaapT

YKpaunHa UA [locnoTpebecTaHaapT YKpauHbl

4 TlMpukazom PegepanbHOro areHTCTBa No TEXHUYECKOMY PEerynmpoBaHnio M METPONOrn ot 15 aekabps
2009 . Ne 1121-cT mexxrocygapcteeHHbIM cTaHaapT [OCT 8.461—2009 BBegeH B AeUCTBUE B Ka4eCTBE HaL K-
OoHanbHoro ctraHgapta Poccunckon eagepaunm

5 BSAMEH I'OCT 8.461—82

VIHgbopMaluss 0 ege0eHuUU 8 Oelicmeaue (MpeKkpalleHuUU oelcmeaus) Hacmosuweao cmaHoapma rnybruky-
emcs 8 ykaszamerse «HauyuoHarnbHble cmaHoapmebl».

VIHpopmMmauuss 06 UsMeHeHUsIX K HacmosiuieMy cmaHOapmy rnybrukyemcs 8 ykasamerne «HayuoHarnbHbIe
cmaHOapmbl», @ mekcm UaMeHeHUU — 8 UH(bopMalUOHHbIX yKazamernsx «HayuoHanbHbie cmaHoapmebi». B
criydae riepecMompa Unu ommeHbl Hacmosuweao cmaHoapma coomeemcmeayrouiasd UHgpopmMayuss byoem
ornybnukoeaHa 8 UHQOpMaUUOHHOM yKazamene «HauuoHarnbHbIe cmaHoapmabi»

© CtaHpapTuHdgopm, 2011

B Poccuinckon degepaumn HacToALWMN cTaHAapT He MOXKET ObiTb NONHOCTLIO MW YacTUYHO BOCTMPOU3BE-
0eH, TUpaXXMpoBaH 1N pacnpocTpaHeH B KadecTBe oduLmManbHoro nsgaHust bes paspeweHna degepanbHOro
areHTCTBa No TEXHNYECKOMY perynmpoBaHUo M MeTPONormmu
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M E X T O CY 3D APCTUBEWUHH bl W C T A H O AP T

[[ocygapcTBeHHasa cucteMa obecnevyeHUss eUHCTBa U3SMepeHUn
TEPMOIIPEOBPA3OBATEJIN COINPOTUBINIEHNA U3 NJNIATUHDBI, MEOU N HUKEJIA

MeToouka noBepKu

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

[lata BBegeHna — 2011—01—01

1 ObnacTtb NnpUMeHeHuns

HacTodawmnn ctaHgapT pacnpocTpaHaeTcsl Ha TepmornpeobpasoBaTenn COnpoTUBMEHUS 13 MNATUHDI,
Mean n HUKkena (aanee — TC) no NOCT 6651, npegHasHadveHHbIe ANA U3MePeHUa TemnepaTtypbl 0T MUHYC
200 °C po nnoc 850 °C unun B YacTu AaHHOro AManasoHa, a Takke Ha Haxoasiuecs B obpawieHun TC, Bbiny-
LeHHble Ao BBeaeHna B genctene NOCT 6651, n ycTaHaBNMBAET METOAUKY UX NEPBUYHOW N Nepnoguyveckont
NoBepPOK. B COOTBETCTBUM C HACTOALLIMM CTAHOAPTOM MOTYT ObIThb MOBEPEHLI TAKXe YYBCTBUTENbHbIE 3TIEMEH-
Tol (Qanee — 4Y3) TC, ncnonbsyemoble B Ka4ecTBe CpeaCTB U3IMEPEeHUN TeMnepaTypbl.

MeToaunka nocTpoeHna UHANMBUAYaNbHOU 3aBUCUMOCTU CONPOTUBNEHNe — TeMnepatypa and TC, Tpe-
DOBaHUA K TOMHOCTU KOTOPbIX oTnudvatoTca ot TpeboBaHun TOCT 6651, npusegeHa B NpUNoxkeHnn A.

3HaveHUa TeMnepaTypbl B HacTosILLEM cTaHOapTe COOTBETCTBYHOT MexayHapoaHon TemMnepaTrypHOW
wkane 1990 r. MTLLU-90 [1].

2 HopmMaTuBHbIe CCbINIKN

B HacTodaLweMm CTaHAapTte UCMNOJIb30OBdHblI HOPMATUBHbBIE CCBIJTKW Ha Ceayrowne CTaHOdapThl.

[OCT 6651—2009 [ocypnapcTBeHHasi cuctemMa obecneveHnst equHCTBa MaMepeHnn. Tepmonpeobpaso-
BaTENM CONPOTUBNEHUNA U3 NNaTUHBLIL, Mean n HUKensl. ObLue TexHU4eckne TpedboBaHms 1 MeToabl UCNbITAHUN

[OCT 12.2.007.0—75 Cuctema cTtaHgapToB ©OesonacHocTW Tpyaa. Msgenua snekTpoTexHudeckue.
ObLwune TpeboBaHUA BE30NacHOCTI

[TpumeyaHwue—Illpn NoNbL3OBaAHUN HACTOALWMM CTAaHOAAPTOM LenecoobpasHo NPOBEPUTbL AEUCTBUE CCbIMNMOY-
HbIX CTaHJapTOB B WHMPOPMaAUMOHHOW cucTeme obWero nonb3oBaHusa — Ha odwuumanbHOM cante PeagepanbHOro
areHTCTBa MNno TEXHUYECKOMY PEryrMpoBaHnIo U METPONOIrMK B ceTn VIHTEepHET nnn no exXxerogHo ndgaBaemMomy MHpopma-
LMOHHOMY yKa3aTento « HaymoHarnbHble CTaHAAPThI», KOTOPbLIM ONyBNMKOBAH NO COCTOAHUIC HA 1 SSHBapSA TEKYLWEro roga, m
NO COOTBETCTBYIOWMNM EXEMECAYHO N3JABAEMbIM MHMPOPMALNOHHBLIM yKa3aTensim, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnn cCbINOYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb30OBAHMN HACTOSALWMM CTAHAAPTOM CrieiyeT PyKOBOACTBO-
BaTbCH 3aMEHSIIOLLMM (M3BMEHEHHbBIM) CTaHAAPTOM. ECnun cCbIiNOYHbIM CTaHAAPT OTMEHEH BE3 3aMEHbI, TO NONOXEHNE, B KO-
TOPOM AaHa CCbIfika Ha HEro, NPUMEHAETCH B YaCcTWu, HE 3aTparvBalowen 3Ty CChITKY.

3 TepMUHbI U onpepeneHuUs

B HacTodaweM ctaHgapTe npuMmeHeHbl TepMuHbl o TOCT 6651, a Takke cneayolme TepMUHBI C COOT-
BETCTBYOLWMMN onpegeneHnamu:

3.1 noBepka TepMmonpeobpasoBaTensa CONPOTUBNEHUA: YCTaHOBNEHNE NPUroQHOCTU TepMonpeoD-
pasoBaTenst CONPOTUBMNEHUA K NPUMEHEHUIo Ha OCHOBaHUM KOHTPOMNS! COOTBETCTBUA OCHOBHLIX XapaKTepUCTUK
TpeboBaHUaAM [OCT 6651 N TEXHNYECKUX OOKYMEHTOB U3rOTOBUTENS.

U3paHne odbvumnanbHoe
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3.2 rpaayvpoBKa TepmMmonpeobpa3oBaTtena conpotuBneHua: OnpegeneHne coOnpoTUBNEHUSI Tep-
MonpeobpasoBaTtens ConpoTUBMNEHUSA MPU HECKONbKUX 3adaHHbLIX 3Ha4YeHUAX TeMnepaTypbl (B rpagynpoBoY-
HbIX TOYKax) B UEnsX NoCTpoeHUs MHAUBMAOYalNbHOW 3aBUCUMOCTU COMPOTUBMNEHUA TepMonpeobpasoBartens
COMPOTUBNEHUA OT TEMMNEpPAaTYpPHI.

3.3 3TanoHHbLIU [00pa3uoBbIN] TepMoMeTp: TepMoMeTp NOOro TKna, NOBEPEHHBLIA NMYTEM NPAMOW
MM onocpenoBaHHOU Nepegadn pasmMmepa eguHULLbl OT rocyaapCcTBEHHOIo NepBUYHOIO 3TanoHa egMHULLLI TEM-
nepaTtypbl U NpegHasHavyeHHbIM Anga nepegadvn pasMmepa eguHuLbl TemneparTypbl.

3.4 TepMocTaT: YCTPOUCTBO ANA BOCNPOU3BEOAEHUA N nogaepXaHua TeMnepaTtypbl B onpegeneHHOM
obbemMe ¢ HOPMUPOBAHHOW OOHOPOAHOCTLIO B MPOCTPAHCTBE U CTABUNBbHOCTLIO BO BPEMEHM.

3.5 kKanubpatop: TepmocTaT, CHabXeHHbIA BCTPOEHHbLIM 3TarnoHHbIM [0bpa3LuoBbIM] TepMonpeobpaso-
BaTenem n gucnneem ans orcyera sHavyeHU BOCNPOU3BOAUMON TeMnepaTyphl.

[TpyumevyaHmns
1 TepmocTaTbl M KanubpaTopbl NogpPa3aensaoT B 3aBUCUMOCTU OT BUAA TEPMOCTATUPYEMON CPeabl HA XUAKOCTHbLIE,

CyXxobno4Hble N PNONaHbIE.
2 Kanunbpatopbl MOryT BbITb MCNONBb30BaHbI KAK TEpMOCTaThIl A8 NoBeEPKU TC CrMYEHMEM C BHELLHUM 3TalTOHHbIM
[obpa3uoBbiM] TepmonpeobpasoBaTenem.

3.6 penepHas TouKka: TemnepaTypa paszoBoro nepexoga Unu dasoBoro paBHOBECUS BELLECTBa, XapakK-
TepU3YoLLAACa BbICOKON CTabUMbHOCTLIO 1 BOCMPOU3BOAMMOCTbLIO.

[TpumedyaHnune—IllepeveHb BeleCTB, MPUMEHAEMbBIX B KAYECTBE PENEPHBLIX TOYEK, U X OCHOBHbIE XapaKTe-
PUCTUKU pernameHTnpoBaHsbl [ lonoxeHnem o MexayHapogHon temnepatypHoun wkane MTLLU-90 [1] v gononusaowmmn ao-

KYMEHTaMM.

3.7 HeonpeaeneHHOCTb U3MepeHUn: NapameTp, CBA3aHHbINA C pe3ynsTaToM N3MEPEHUN U XapaKTepu-
3YIOLWMA paccesiHne 3Ha4eHuin, KoTopble Mornun obl 6bITb 0OOCHOBAHHO NMPUNMCaHbl U3MEPAEeMon BENUYMHE.

[TpumevaHus
1 TepmuHbl no 3.7—3.10 cooTBeTcTBYOT PMI 43 [2] v cTtanpgapTy EA — 4/02 [3].

2 ConocraBneHue HeonpeaeneHHOCTU U3MEPEHUN U OLLEHOK XapaKTepUCTUK MOrPeLlHOCTU — B COOTBETCTBUM C
PMI 43 [2].

3.8 cTaHpapTHasA HeonpeaeneHHOCTb; U: HeonpeaeneHHOCTb pesynbrata MUSMepPeHNA, BblpaXkeHHad
Kak cpegHee kBagpatudeckoe oTkioHeHue (CKO).

[TpunmedaHune—Pasnnyalot gga metoga OUueHUBaHUA CTaHO4AapTHOW HEOoMNMpeaeneHHOCTU: «No Tuny A» N «no
™ny By:
- MEeTOo4 OUeHMBaHUA No TNy A — oUuEeHUBaHNE HeonpeaeneHHOCTU NyTEM CTaTUCTUYECKOrO aHarnnsaa pes3ynbTaToB

MHOIOKPaTHbIX U3MEPEHWUN;
- MEeToj OLEeHUBaHUS Mo Tuny B — oueHnBaHmne HeonpeaeneHHOCTU NHBIM, YeM CTaTUCTUYECKUN aHaNn3 pe3ybTa-

TOB U3MEPEHUN, CNOCOBOM.

3.9 cyMmMmapHas cTaHgapTHasi HeonpegeneHHocTb; U, : CTaHgapTHasi HeonpeaeneHHOCTb pesynkraTa
M3MEPEHNI, MOoNMy4YeHHOro Yepes 3HadeHnsa Opyrux BerMYnH, paBHas MosioXUTENbHOMY KBaapaTHOMY KOPHHO
CYMMBbI YN1€HOB, NpeacTaBnawLWmx cobon gucnepcun nnm KoBapuaumm aTux Apyrux BennYnH, B3BeLLeHHbIe B
COOTBETCTBUU C TEM, KaK pe3ynbraT M3MeHSAeTca Npyu U3MEeHeHUN 3TUX BEeSTUYNH.

[1TpwnmeyaHwmne— CymmapHas ctaHgapTHas HEONPEAENEHHOCTb N3MEPEHNUST CONPOTUBNEHUSA (TEMNepaTypsbl),
oueHMBaemMasi B COOTBETCTBMM C HACTOSALWMM CTAHAAPTOM, PaBHA KBaJPaTHOMY KOPHIO M3 CYMMb! KBaZpaTOB CTaHAAPTHbIX
HeonpeaeneHHOCTeN, BXOAALWMX B DIOIKeT HeonpeaeneHHOCTU U3MepEeHUs.

3.10 pacwupeHHass HeonpegeneHHocTb; U: HeonpeageneHHocTb, npeacTasnawowaa cobon nHTepsart
BOKPYI pe3ynikrata U3MepeHuid, B npedenax KoToporo HaxoauTtcesa bonbluas YacTb 3Ha4eHU, C AOCTaTOUYHbIM
OCHOBaHMEM MOTYLUMX ObITb NPUMMCAHHBIMU N3MEPAEMON BeNTMYNHE.

[TpnmedaHune—PaclwumpeHHy0 HeONpeaeneHHOCTb PacCYNTLIBAOT YMHOXEHMEM CYMMapHOW CTaHAapPTHOW

HeonpeaeneHHoCTU Ha Ko3dhdnumMeHT oxXBaTa K, KOTOPbIU B COOTBETCTBUN C HACTOALWMM CTAaHO4APTOM MNMPUHAT PaBHbIM ABYM
(k = 2) B npeanonoXeHnn HopManbHOCTU 3aKoHa pacnpeaeneHmnst BO3MOXHbIX 3HAYEHUN U3MEPSIEMON BENUYUHBI NPU O0-

BEPUTENBbHON BeposATHOCTU P = (0,95.

3.11 HeonpepeneHHOCTb NOBEPKU TepMonpeobpasoBaTensa cCONnpoTUBNEHUA: HeonpeaeneHHoOCTb
pesynbTarta U3smMepeHuUa conpoTUBNEHNS TepMonpeobpasoBaTensa CONPOTUBNEHUA NPU 3agaHHON TeMneparTy-
pe (B rpagynpoBOYHON TOUKE).

[TpnmedaHune—HeonpegeneHHoCcTb NOBepku TC B AgnanasoHe TeMneparyp — MmakcumalnbHas n3 Heonpege-
NEHHOCTEN pe3ynbTatoB namepeHns conpotmerneHns TC BO BCEX MPaaynpoBOYHbIX TOYKaX B npegenax guanasoHa.
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3.12 orpxeT HeonpeaeneHHOCTU nuaMepeHun: CeoaHasi Tabnuua cocTaBnsAOLWNX CYMMaPHOW CTaH-
OapTHOW HeonpeaeneHHOCTU U3MepeHUMN.

3.13 HecTabMUNbHOCTL 3TanoHHoro [o6pa3uoBoro] TepMmonpeodbpasoBaTena COnNpPoTUBEHUA 3a
MeXNoBepPOUYHbIN UHTepBan: lameHeHne conNpoTUBNEHNA TepMonpeobpasoBaTenst CONPOTUBNEHUSA B TEM-
nepaTypHOM 3KBUBaNeHTe MNpu TemMnepartype TPOUMHOU TOYKM BOAbl 3a MHTepBan BpeMeHU Mexay ABYMS
nocneaoBaTefbHbIMU NOBEPKaAMMN.

3.14 oTHocuTenbHOe conpoTuBneHue TepMomMeTpa; W: OTHOLLIeHNe CONPOTUBNEHNUA TEPMOMETPA B
rpagynpyemMon Touke K conpotueneHuto tepmometpa npu 0 °C.

4 O6wme NonoXxeHun

4.1 TC noasepraroT NepBUYHON U Nepnognyeckon noBepkam B akkpeguToBaHHLIX B YCTAHOBIEHHOM MMO-
paaKke noBepoUHbIX NabopaTtopusax. NepBUYHYO NOBEPKY COBMELLAOT ¢ NpMemMo-caaTtoYHbIMUA UCTIbITAHUSMA
TC, ecnn ee BLINOMNHSAKT B aKKpeaAUTOBAHHOW Ha NpaBo NpoBeaeHns NOBEPKU nabopaTtopuni NpeanpusaTus-ms-
rotoBuTend. lNepnognMyHOCTE NOBEPKK, yCTaHaBNMBaeMadad TeXHUYECKUMM AoKyMmeHTaMn Ha TC KOHKPETHOro
TUNa, 3aBUCUT OT cTabunbHOCTU TC 1 YCNOBUI ero aKcnnyarawuu.

4.2 lNoeepka TC Ha cooTBeTCcTBUE TpeboBaHUAM TOCT 6651 gomkHa BKMOYaTh B CeDA NPOBEPKY OTKIO-
HEHUA 3aBUCUMOCTWU COMpPoTUBNEHNe — TemnepaTtypa TC OT HOMUHaNbHOW CTaTUYECKON XapaKTepUCTUKK
(HCX). I'lepeveHb onepaunn NoBepKn npuesedeH B pasgene 5.

4.3 ['pagynpoBky TC B HECKONBKUX rPpagynMpOoBOYHBLIX TOYKAX B Lenax nocTpoeHnsa MHAMBUAYanbHOW 3a-
BUCUMOCTW CONPOTUBNEHNE — TeMnepaTypa NPOBOAAT Kak COCTaBHYIO YacTb NOBEePKU Ansa nnaTtuHosbiX TC,
TPebOBaHUA K TOUHOCTU KOTOpPLIX oTnnyatotcs oT TpeboBaHnn TOCT 6651. PekomMeHayemasi MeToauKa rnocTpo-
eHUs UHAMBUAYaNbLHOW 3aBUCUMOCTW COMPOTUBNEHNE — TeMnepaTtypa npmeeaeHa B NpUnoXXeHun A.

4.4 Tepuoandeckast nosepka TC, AEMOHTa)X KOTOPLIX HEOCYLLECTBUM UMW HEXenaTeneH, MOXeT ObITb
npoBeaeHa no cneuymanbHo paspaboTaHHbIM N YTBEPXKOEHHBIM B YCTAHOBMIEHHOM NMOPSAAKE METOAMUKAM, BKITHO-
YyaroLmMm B cebsi KOMMbIOTEPHBLIM MHOToNapamMeTpu4eckmii cpaBHUTENbHBLIA aHann3 nokasaHuA rpynnel TC B
npouecce akcnnyatauun, cpasHeHune TC B yCnoBUAX akcnnyatauum ¢ BpeMeHHO BMOHTUPOBaAHHBIM B U3MEPU-
TeNbHbLIA KaHan 3TanoHHLIM TepMonpeobpasoBaTenem 1 T. .

[TpumedyaHune—Meroabl Be3geMOHTAXXHOW NOBEPKU HACTOSILWLMIW CTAaHOAPT HE paccMaTpPUBAaET.

5 Onepauuun noBepKku

[Mpun NnpoBegeHN NOBEPKN BLIMOMNHAT onepauun, ykasaHHble B Tabnuue 1.

Tabnwnua 11— Onepaunm NnoBEpPKK
Paznen. MNonpasnen ObaszatenbHOCTL NPOBEASHUSA
HanmeHoBaHuUe onepauumu noaApasAen HACTOALLEro OREPE
pall rOCT 6651 cTaHaapTa
(TPeboBaHuns) (MeTonuka) NEPBUYHON | NEPUOONYECKON
BHeLwWHWN ocMOTP, NPOBEPKA MAPKUPOBKU U KOM- O 10.1
NNEKTHOCTU 10 + +
[IpoBepKa 3NeKTPUYECKOro ConpoTUBITEHNSA U30-
nsaumm TC npun Temnepartype (20 £ 5) °C 6.3 10.2 + +
[lpoBepka OTKNOHEHUSA conpoTuBrneHns TC oT 5.5,
HCX npun temnepatype ot -5 °C go +30 °C 5.0 10.3 + +
[lpoBepka OTKNoOHeHus conpoTuBneHus [C oT 5.5,
HCX npu temnepatype o1 90 °C go 103 °C 5.0 10.4 + +

[TpnmedyaHune— 3HaK «+» ykasbiBaeT HA 065A3aTeNbHOCTb ONepaunmn NOBEPKM.

6 CpeacrBa NoBepKM

6.1 Onga nosepkn TC NpUMeEHAOT criegyolle OCHOBHEIE CpeaCcTBa NOBEPKN!

- 3TanoHHbIe (0Opa3UOBLIE) TEPMOMETPHI;
- TepMocCTaThl;
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- KanubpaTtopbl;
- YCTaHOBKW ANd peanusaLum penepHbiX TOYeK;
- NpUbopLI ANa namepeHunst conpotTusneHnus TC 1 perncTpaunm nokasaH 3TanoHHbIX TEPMOMETPOB;

- NpUBbOopPLI AN USMEPEHUS SNEKTPUYECKOro CONPOTUBINEHUS U30NSALMU MeXay BbIBOAAMU N 3aLLUTHLIM
kopnycom TC.

6.2 BcnomoratenbHoe obopyaoBaHue, Takoe Kak LUTaTUBLI, 3alUTHbIE 3KpaHbl, 3alTHbIe O4YKN, Nep-
YyaTKn, CTEKIIAHHbIE U KBapLieBble Npobupkn, cocyabl [btoapa 1 T. N., AOMKHO ObITb NCMOMb30BaHO NPN HEODXO-
anmocTun ana obecnedeHus yaobcteBa M Ge3onacHOCTU NPOBeAEHUS N3MEPEHUA U B COOTBETCTBUM C
MHCTPYKLMSIMU NO NPUMEHEHUIO CPEeACTB N3MEPEHNI KOHKPETHbLIX TUMOB.

6.3 OtanoHHble [06pa3uoBble] TepMOMETPLI

LHomKkHbI ObITb UCMOMb30BaHbl OTEYECTBEHHBIE U UMMOPTHLIE TEPMOMETPLI, BHECEHHBLIE B [OCYyAapCTBEH-
HbIN peecTp cpeacTB U3MepeHUn 1 MMeroLLIne AEUCTBYIIOLLNE CBMOETENLCTBA O NOBEpKe, pacluMpeHHasa Heornpe-
OeneHHOCTb rpaaynpoBKU KOTOPBIX, Yka3aHHas B CBMOETENNbLCTBE O NoBepKe (MU B HOPMAaTUBHLIX M TEXHNYECKUX
OOKYMeHTax), He npeBblillaeT 1/3 aonycka nopepsieMulx TC npu Temnepartypax noepkun. [pn BeIDOpe 3TanoHHO-
o TepMOMETpa cneayeT yMUTbIBaTb €ro HECTAbUNBHOCTL 32 MEXMOBEPOUHbIA UHTEPBAN, UCMOMb3yEMYIO MPU
pacyeTe paclwmMpeHHOW HeonpeaeneHHOCTU NMoBepKu.

[TpumevaHnne—Ecnn B cBUAETENLCTBE O MOBEPKE 3TANOHHOIO TEPMOMETPA yKasaHa AOBEpPUTErNbHASA MNO-
rPELWHOCTb NPYN AOBEPUTENBHON BEPOATHOCTU 95 %, TO OHa He AonxHa npeebiwatb 1/3 gonycka nosepsembix TC.

6.4 TepmocTaTbl U KanubpaTop.bl

6.4.1 [nsa noBepkn TC AomMKHLI ObITb MPUMEHEHBI XXUAKOCTHbIE NeperiMBHLIE TEPMOCTaTbl UNN XKNUOKOC-
THble U pntoungHble TepMocTaThl APYrMxX TUMOB, UMetloLLIMe AeUCTBYoLME CBMOETENbCTBA O NOBEPKe M OTBeYa-
e cneayroLwmm TpedboBaHUsAM:

- HepaBHOMEPHOCTb TEMMNepaTyphl B paboyem obbemMe TepmMmocTata — He bonee 1/5 gonycka nosepsie-
MbIX TC;

- HecTabunbHOCTbL NoAAepPXaHna TemnepaTtypbl Kak MUHUMYM 3a 30 MMH — He Bonee 1/5 gonycka noee-
psiemMbIX TC.

[TpnmedaHune—B npunoxeHun b npeacraBneHbl pekoMeHAYEMbIE 3aNONHAIWME cpeabl ANns XNOAKOCTHbIX
TEPMOCTATOB B 3aBUCUMOCTHM OT gnanasoHa temneparyp (no ctangapty ACTM E 644-04 [4]).

6.4.2 Onanoeepkn TC nputemnepartype 0 °C gonyckaetcd NpUMeHATb cocyabl [bloapa U HyrneBLle Tep-
MOCTaThbl, HANOMHEHHbIE CMEeChio Nbaa 1 BoAdbl. HepaBHOMEPHOCTL TeMnepaTyphbl B paboyemMm odbeme TepMO-
cTata He aomkHa npesBbiwaTth £ 0,01 °C.

6.4.3 Ons nosepkn TC gonyckaeTcsl NPUMEHATb CyXobrnovHble TepMocTaThl U KanubdpaTopbl, COOTBET-
CTByHOLLME crneayomm TpeboBaHNAM:

- KaHanbl B BblIpaBHMBAKOLWLEM ONOKe AOCMKHBI UMETb M3OTEPMUYECKYIO 30HY (30HY C HOPMUPOBAHHBIM
TeMnepaTypHbIM rpagmMeHToM) ANTMHON HE MeHee ANTMHbI YYBCTBUTENBHOMO anemMeHTa nosepsiemoro TC, B Nto-
bom cnyvae He MeHee 40 MM. TOYHOE pacnonoXeHUe 30Hbl ACMMKHO ObITh yKasaHo B AOKYMEHTaX Ha TEPMO-
cTar;

- HecTabUNbHOCTbL NoaaepXXaHus Temneparypbl B kKaHane dbnoka 3a spemst He MmeHee 30 MUH Nocne ycTa-
HOBMEHUA CTaUMOHAPHOro pexnma TepmMmocTtaTta AomkHa ObiTb He bonee 1/5 gonycka nosepsieMblX TC;

- pacxoxaeHue 3Ha4YeHUn TemMnepartypbl MeXay KaHanamuy dnoka (ropusocHTanbHbIN Nepenag tTemnepa-
Typbl) AOMKHO ObITb He Bonee 1/5 gonycka nosepsieMblx TC;

- BepTUKanbHbIA Nepenaj TeMrnepaTyp B N30TepMUYECKON 30HE Brioka He AomMKeH npeBbiwaTts 1/3 ao-

nycka noeepsembix TC, HepaBHOMEPHOCTb TeMnepaTtypbl Ha AnuHe Y3 — He bonee 1/5 gonycka noBepseMbIX
TC;

- pacllMpeHHas HeonpeaeneHHOCTbL BOCNPOU3BEeAEHNS TeMnepaTypbl KanubpaTtopom (yCTaHOBNEHHAS
NpWn NoBepKe Kannbpartopa) He AomKHa npesbliwaTth 1/3 gonycka nosepsieMmblx TC.

[Tpu npUMeHeHnn cyxobnovHoro TepmMmocTtaTa Ansa nosepk TC AoMmKHbI ObITh BINOMHEHbI TaKKe crneayto-
LLine TpeboBaHNsA (COOTBETCTBYOWME MexayHapoaHomy ctaHgapTty EA — 10/13 [9)):

- B AmManasoHe temnepatyp oT MuHyc 80 °C go nntoc 660 °C BHYTPEHHUN AMaMeTp KaHana B brnoke aor-
)XEH OTNMYaThbCs OT BHELLHEro gnameTpa rnoBepsaemMoro repmonpecdbpasosarens He bonee 4yem Ha 0,5 mm. B
ananasoHe TemMnepaTtyp cBhille 660 °C gonyckaeTtca pasnuyne anameTtpos Ao 1 mm. Insa ynyJdweHnsa TennoBo-
[0 KOHTaKTa pekoMeHAOyeTCcsl UCNOMb30BaTh pasfnnyHbIe TENMONPOBOASALLME BELECTBA, YKa3aHHbIE B JOKYMEH-
TaxX Ha TepMocCTar,;

4
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- rnybuHa norpyxeHus TC B ONoK AomnkHa ObITb Mo KpanHen mepe B 15 pas bonblue, yem anametp TC
nntoc anuHa Y3, CyxobnodHble TepmMocTaTthl (KannbpaTtopbl) pekoMeHayeTcsa Ncnonb3oBaTh Ans nosepku TC,
OUaMeTp KOTopbIX He bonee 6 MM. Ecnu TepmMmocTaT UCNONb3yoT And noBepkn TC agnameTpom bonee 6 MM, He-
0bXoaAnMBbI AONONMHUTENBHBIE UCCIEA0OBaHNUA HEONPEeaeneHHOCTU, BbI3BAHHOW TEMMIOOTBOACM MO KOPMyCy TEP-
MOnpeobpasoBaTens B OKpYyXatoLyo cpeay, KoTopble A0MMKHbI ObITh NPOBEAEHbI NMPUX NOBepKe KanubpaTopa no
TPeDOBAHUIO 3aKa3zunKa Ans Bcex npegnonaraembelX gnamMmeTpos nosepsieMblx TC;

- ycnoBusi noBepkn TC AOMKHBLI ObITb MakCUManbHO NPUBNMXKEHBI K YCNOBUSIM, B KOTOPBLIX Obifla NpoBe-
NeHa NnoBepKa TepmMocTaTa (TENNoNpoBoAsLIME BELeCcTBa, cpeacTBa AN U3oNALUN BblpaBHMBaKOLWEro bnoka
CBepXxy, YNCIOo oaHOBpeMeHHOo noeepsaemblx TC).

6.5 Annapatypa AnAa peanuiauum penepHbIX ToOUYeK

6.5.1 Onanosepkn TC B AnanascoHe temMmnepatyp o1 MUHYC S °C go nntoc 30 °C pekomeHOyeTcs MCNONb-
30BaTb cnegyowne penepHble To4k MTLL-90 [1]:

- TpounHyto Todky Boabl (0,01 °C);

- TOYKY nnaeneHunsa rannma (29,7646 °C).

6.5.2 [nga peanusaunn TPOMHOM TOYKN BOAbI AOMKHA ObITh UCNOMNb30BaHa amMmnyna TPOWUHOW TOYKUA BOAbI,
YCTaHOBNEeHHaa B HyNeBoW TepMocTaT unu cocyn dbloapa. [JJonyckaeTca Ncnonb3oBaTh XXUAOKOCTHLIE TePMO-
cTaThl, UMeloLMe OEUCTBYIOLLEE CBUOETENLCTBO O NOBEPKE, ANA KOTOPbIX HeCcTabunbHOCTbL NogaepKXaHus
TeMneparTypbl 1 HepaBHOMEPHOCTL TemMnepaTtypbl B pabodem obbeme He npeBbiwatoT = 0,01 °C.

6.5.3 [nga peanusaunm TOUKN NNaBneHUs rannms aomkHa obiTb UCNONb30BaHa yCTaHOBKA, BKMNoUaoLas
B cebs amnyny ¢ sannaBneHHbIM rannuem (4McTtota rannua He meHee 99,9999 % no Becy), yCTAHOBMEHHYIO B
TepMocTaT U KanndpaTtop. AMnyna AofmkHa ObiTb NOBEpeHa ¢ NOMOLLbIO 3TanoHHbIX TC. TepMocTaTt A0MKEH
NMMEeTb AENCTBYIOLLEE CBUAETENBCTBO O NMOBEPKE. YCTAHOBKA A0MKHa 0becnevnTb BOCNPOU3BOANMOCTbL TEMME-
paTypbl asoBoro nepexoga He bonee + 0,001 °C.

[TpnmedaHun e — OCHOBHbIE NPUHLMNBI peanu3aunn pasoBbiX NEPEXOQOB U3NOXEHLI B AOKYyMeHTe MexayHa-
poaHoro 6iopo mep n BecoB «ononHutenbHas nHdopmaumsa K wkane MTLL-90» [6].

6.5.4 [nanosepku B gnanasoHe tTemnepatyp o1 90 °C ao 103 °C gonyckaetca NpUMeHATb NapoBOU Tep-
MOCTAaT, MMEeLWNA ASUCTBYIOLLEE CBUOETENLCTBO O MOBEPKE, ANSl KOTOPOro HeCcTabunbHOCTL NoaaepXaHus
TemnepaTtypbl coctaBnseT He 6onee + 0,03 °C.

6.6 U3ameputenbHaa annapartypa

6.6.1 [nsg namepeHust conpotusneHns nosepsaembix TC AomKHbI ObITb MPUMEHEHBI MOCTbI MOCTOAHHOTO
N NepeMeHHOro TOKOB, LMMPPOBLIe MYNLTUMETPLI, MHOroKaHanbHble NpeLUn3nMoHHbIe U3MepuUTeni Temnepary-
Pbl, YCTAHOBKW TUMa aBTOMATU3NPOBaHHOIO pabo4yero Mecrta Ans noBepkn TepmonpeobpasoBartenen conpo-
TmeneHna (APM T1TC), BHeceHHble B [ocynapCTBeHHLIN peecTp cpeaAcTB uaMepeHu. [lpu BbIOope
N3MEPUTENBHON YCTAHOBKN CNeAyeT y4eCTb, YTO pacluMpeHHast HeonpeaeneHHoCcTb noBepkn TC A0mMKHA ObITh
B ABa pasa MeHblle Tpebyemoro aonycka TC no TOCT 6651 (pasaen 5).

6.6.2 [nsanamepeHunsa conpoTUBNeHUs NoBepsieMblX TC MOTyT ObIThb TAKKE NPUMEHEHLI SMEKTPOU3ME PU-
TenbHble YCTaHOBKW, BKovatoLwWwme B cebsi npeyn3noHHble BONLTMETPbl U NOTEHLUUOMETPLI, UCTOMHUKA TOKA,
obpasLoBble Mepbl CONMPOTUBMEHUSA, KOMMYTUPYIOLLIME CPeaCcTBa U NepekodaTenu.

6.6.3 Ecnu ana noBepkn NpPUMEHAT U3SMepUTENM TemMnepaTypbl CO BCTPOEHHOU NporpaMmMoun, No3BONA-
lOLLIEN OTCUUTBLIBATL NOKa3aHUA B egMHULLAX TeMnepaTypbl UMM OTKNOHeHUA TemnepaTtypbl oT HCX, To Heonpe-
OeneHHOCTb N3MepPEeHNs, BbINMOMHEHHOTO C UCMONb30BaHUEM TaknxX Uameputenen, He gormkHa npesbiwaTb 1/10
aonycka nosepsaemMblx TC.

6.7 Ona nsmepeHUsa sanekTpnuvecKoro CoOnpoTUBNEHNS U30MALUKA MeXay BblBoAaMU U 3aLLUUTHBIM KOPMy-
coM TC AomKkHbI ObITb NpUMeHeHbl MeroMmmeTpbl TUNnoB $®4102/01-1M, E6-17 nnu apyriue nameputernbHble npu-
Oopbl ¢ BepXHUM npeaenom mameperHunst He Hke 500 MOM 1 npegenom norpewHoOCTU, He NpPeBbILAo LM
+5 %.

6.8 llepen ncnonb3oBaHnem cpeacTB noBepkn TC HeobXxoaMMO NPOBECTU pacyeT OXUaaeMoun pacLUn-
pPeHHOW HeonpeaeneHHoCcTN noBepkn TC No AaHHBIM CBUAOETENLCTB O NMOBEPKE TepMocTaTa Unn Kannbdpartopa
N O NOBepPKe BCexX OcTallbHbIX MCNOMb3yeMbLIX CPeaACcTB U3SMepeHUN No MeToauke, N3NoXXeHHou B pasgene 11.
PaccuyntaHHasa paclinpeHHas HeonpeaeneHHoCcTb noBepkn TC agomkHa ObITh B IBA pasa MeHbLUe TpebyemMoro
gonycka TC no [OCT 6651. lNpumep oueHMBaHUA paclUMpeHHOW HeonpeaeneHHOoCTU noeepkn TC knacca A
npun Temnepatype 95 °C B nabopaTtopun ¢ UCNONb3OBAHNEM XUOKOCTHOMO TepMocTaTa NpuBeaeH B NPUMOXKe-
Hn B. INpumep oLeHMBaHUA pacLlUMpPeHHON HeonpeaeneHHOCTU rpaaynpokn TC B cyxobnovHOM TepmMmocTare
npu Temnepartype 400 °C npuseageH B npunoxxeHuun I
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7 YcnoBusi NnoBepKn n TpedboBaHnA K KBanndpunkaumm noBeputenen

7.1 Tlpn npoBeaeHUN NOBEPKU AOMKHLI ObITb cCOBNOAEHbI crneayome yeroBus:

- TeMnepartypa Bo3ayxa B NOMeLLeHWN, NpeaHasHavYeHHOM ANs NOBEPKK, A0MKHA ObITh (20 + 5) °C; OT-
HocUTernbHasa BnaXXHocTb He bonee 80 %; atmocdepHoe aasnerHune ot 84 ao 106,7 kla;

- BUBpaumsa, Tpsicka, yaapbl, MarHUTHLIE NOMS, KPOME 3E€MHOT0, BNudrowne Ha padboTy aTanoHHbIX TC U
OPYrMx cpeacTB NOBEPKN, AOITKHBLI ObITb NCKMOYEHHI;

- HanpsbXeHune NUTaHUA ceTU A0MKHO BbITh B npeaenax, ycTaHOBNEHHbIX 3KkcnnyaTaLlUoOHHbIMUA AOKYMEH-
TaMW Ha cpeCcTBa NOBEPKMU.

7.2 KnpoBeaeHuto NoBEPKU AOMKHBI ObITh AONYLIEHEI NALA, UMEtoLLUE HeobXoAUMY IO KBanndpukau o 1
aTTECTOBaHHLIE B Ka4eCTBE NOBEPUTENEMN.

8 TpeboBaHMA 6e30MacHOCTM

8.1 JomxHbl 6bITh cobntoaeHbl TpebosaHua NTOCT 12.2.007.0.

8.2 Cneayet cobntogaTb OCTOPOXKHOCTL NMpu padboTte ¢ MacnsaHbIMU U COMNEBLIMU TepMOCTaTaMu, He A0-
nyckaTtb nonagaHus Brnarn B paboyyto cpeay.

8.3 3anpeulaeTca Tporatb Harpetel TC pykamMun 1 KnacTb ero Ha NerkoBocnnamMmeHsitonecs noBepx-
HOCTW.

8.4 [lpn ncnonb3oBaHUN CXUKEHHBIX ra3oB HEOOXoaMMO cobntogaTbh OCTOPOXKHOCTL U HE A0NYCKaTb NOo-
nagaHus XXUAKUX rasoB Ha OTKPbITEIE ydacTKu Tena. [Npu nssnevyeHunn oxnaxaeHHblX TC 13 cocyaoB [btoapa
HeoBX0AUMO NMONb30BATLCH XNONYATOOYMaXKHBIMU NepyaTKamu.

8.5 lpun paboTe co cTekNAHHbIMU cocyaamMin [btoapa Heobxoanmo Nonb3oBaTbCs 3alLUTHBIMW OYKaMM.
He gonyckaeTtcsa ynnoTHATL Ned B CTEeKNSAHHbIX cocyaax MeTanmyeckuMm U OCTPOKOHEYHBIMU npegmMmeTamMi.

9 lNMoarotoBKa K NnoBepkKe

9.1 lNpoBepka AOKYMeHTaLun

[lepen npoBeaeHUEM NMOBEPKU NMPOBEPAIOT HANMUYKUE: MHCTPYKL U NO 3KcnnyaTtauun cpedcTB NOBepKU, aT-
TeCTaToB UCMbITATENLHOMO 0OOPYAOBaAHUA, CBUOETENLCTB O MNOBEPKE CPpeaCcTB M3MEPEHMA, NacnopTa, Knenma
NN cBuaeTenbCTBa O Npeablayllen nosepke TC.

9.2 lNopagroToBKa cpeACTB NOBEPKN

Bce cpeactsa NOBEpPKU, TakMe Kak TEpMOCTaThl, KanubpaTopbl, YCTAHOBKMA AN peann3aunm penepHbix
TOYEK, n3MepuTernbHbie NPUdopLI, AOIMKHLI ObITh MOArCTOBNEHLI K paboTe B COOTBETCTBUU C UHCTPYKLUAMU MO
nx akcnnyarauun. JomkHo 6biTh obecnevyeHo npaBunbHOe 3a3eMneHmne npnbopoB 1 Ao0MKHLI ObITb BLINONHE-
Hbl Bce TpeboBaHnA De30nacHoOCTH.

9.3 JKcnepuMeHTanbHas oueHKa HeonpeaeneHHoCTU eAUHUYHOIO NU3MepPeHUA CONPoOTUBNEHUA B
YCIOBUAX KOHKPETHOW NoBepoYHON nadboparopun

9.3.1 HeonpeageneHHOCTb eAUHUYHOTO U3MePeHUs1 CONPOTURIIEHUA ONpeaensloT Npu Temnepartypax,
ONMN3KMX K rpagynpoBOYHBIM ToUKaM, otaenbHo Ana TC pasnuiHbIX HOMUHAMBHBIX COMPOTUBMNEHNA, MOBEPSe-
MbIX B AaHHOW nabopartopun. [lonyckaeTcsa UCNOMb3oBaTb TEPMOCTAaTUPOBAHHLIE Mepbl CONPOTUBMNEHUSA C HO-
MWUHaNbHbIMU 3HAYEHUAMUN, BNU3KUMMIMN K HOMUHAlNbHBIM 3HA4YeHUAM nosepsaembixX TC.

9.3.2 PekomeHaOyeTcAa NpOBOANUTL M3MEPEHNA B penepHOon ToUKke, B HyneBoM TepMmoctate npn 0 "C unm e
BbICOKOCTAOUMBbHOM XUAKOCTHOM TepmMocTaTe (HecTtabunbHoCTb He bonee + 0,002 °C). NpoBoasiT He MeHee
50 oTCcYeTOB CONPOoTUBNEHUA N paccynTeiBaloT CKO pesynetata namepeHusa. [na asTomaTtndecknx L poBbIX
MOCTOB HEODXOAMMO UCMONBL30BAThL TE Xe NapaMeTpbl NpU NPOBEAEHUN KaXXA0oro sMmepeHns (BpemMs UHTEerpu-
pOBaHWUA, BpemMs oTcdeTa U T. N.), 4To 1 Npn npoBeaeHun nosepkn. 3HadeHne CKO u(r,.,) paccymTbiBaoT Nbo
aBTOMaTUYECKNA N3MEPUTENIbHBIM MOCTOM, NUOO, NpU perncrtpaunum noBepuTenemM oTaenbHbIX OTCHETOB, NO

dopmyne
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10 MNMpoBeaeHne NoBepKn N 06paboTKa pe3ynbTaTOB NOBEPKY

10.1 BHeLWHUN OCMOTp, NpOoBepKa MapKUPOBKU U KOMMJIEKTHOCTH

10.1.1 BusyanbHbei ocMoTp TC AOMKeH nokasaTtb, YTO 3alUTHBLIA KOPNyc, BHELWHWEe KNeMMbl M BHELLUHUE
npoBoga TC He UMeT BUAUMBIX paspyLUeHUN, pe3bba Ha KnemMmax, KNeMMHbIX FONMoBKax U LUTYLLepax He UMe-
eT MexXaHudecknx noBpexageHun. TC ¢ 3arpasHeHHOU NOBEPXHOCTbLH 3alUUTHOWU apMaTypbl K NMOBepKe He
OOnycKaloT.

10.1.2 Tpn BHELWIHEM OCMOTPE AOMKHO ObITb yCcTaHoBNeHO cooTBeTcTBME TC TpeboraHmsam [OCT 6651
B YacT MapPKUPOBKU N KOMNNEKTHOCTN.

10.1.3 Tpwn HeBbINnONHeHWUN TpeboBaH 10.1 TC K ganbHeWLen NOBEPKE HE AOMYyCKaloT.

10.2 lMpoBepKa anNeKTpU4ecKoro conpoTuBrieHUA U3ONALUU TepMmornpeobpa3oBaTerien cConpo-
TUBNeHUA npu Temnepartype (20 £ 5) °C

10.2.1 MNoagknoyaroT KneMmmbl Npndopa Angd N3MepeHnst aNeKTPUYECKOoro ConpPoTUBMNEHUS K BbIBOAAM U
sawmTHomy kopnycy TC. [MogatoT nsmeputenoHoe HanpsaxeHue 100 B.

10.2.2 TlokaszaHua cHumarT B TedeHMe 10 ¢ nocne nogadyum HanpsaXxeHna n UKCUpyroT MUHUMabHoe
3HadeHne conpotueneHusa. ConpotuesneHne wusondaumMnm TC AOOMKHO COOTBETCTBOBATL TpeboBaHUAM
[OCT 6651. TC, He yaoBneTBopsitolme TpedboBaHuam NOCT 6651, K AanbHeullen NoBepke He AONYCKaloT.

10.3 lNpoBepkKa OTKNOHEHNA CONPOTUBNEHUA TepMonpeobpasoBaTenien CONPOTUBIIEHUA OT HO-
MWUHaNbHOWU CTaTUYECKON XapakTepUCTUKMU Npu Temnepartype ot MuHyc 5 °C go nnroc 30 °C

[TpoBepKy oTKNoHeHUA conpoTtmenerna TC oT HCX BbINOMHAKT CNMYEHMEM C 3TaNoHHbIM [0bpa3LoBbIM]
TepmonpecbpasoBatenem npu 0 °C B HyNneBoM TepmMmocTarte unu cocyae [btoapa, 3anofHeHHOM CMEeChHo Nbaa
1 BOAbI, MpW Apyron TemMnepartype B AnanascoHe oT MUHYC S °C ao nntoc 30 °C B TepmMocTaTax (KMOAKOCTHBIX, CY-
XO0NMouvHbIX, nonaHbIX) NMOO U3MepeHnemM B penepHbIX Todkax (TPOMHOW TOYKe BOAbl, TOMKe nnaBfeHUs
rannms).

10.3.1 CnunyeHue ¢ 3TanoHHbIM [0Opa3LOBbLIM] TEPMOMETPOM B XUOKOCTHOM TepMoOcCTaTe

10.3.1.1 3TanoHHbIN TepMOMETP U noBepsemMble TC nomMellaoT B padboynn obbemMm TepmMmocTaTta Ha My-
OMHY He MeHee MUHUMAanNbHOW rMyOMHbI MOTPYXeHUs, ykasaHHOW B nacnopte Ha TC. Ecnu MoHTaxHast anvHa
nosepsemMmblXx TC bonee MUHUMaNbHOW TMYOUHBI NOTrPyXXeHUA 3TanoHHOro [obpasLoBoro] TepMomMeTpa Unu
paBHa eln, To HO Bcex TC AOMKHLI HAXO0AUTLCA Ha OAHOM ypoBHe. Ecn MoHTaXHaa anuvHa nosepsaeMbiX TC
MeHee MUHUMalbHOW rMyOuHbI NOrPYXeHUd aTanoHHoro [obpasuosoro] tepmometpa, To TC norpykarT B Tep-
MOCTaT Ha MOHTaXHYIO ANMUHY U B pe3ynbTaT U3MepeHUs BBOAAT NOMNpaBKy Ha nepenag TeMnepaTtyp Mexay
cpeaHUMK TodKamMn YO noBepsieMbixX U aTanoHHoro [obpasuosoro] TC (no 11.7).

[TpnumedaHwue—Ilpnnoeepke TC MOHTaAXXHOW ANMHON MeHee 50 MM peKOMEHAYETCH NCMNONb30BaTh NEPENMB-
HOW >XWAKOCTHbLIN TEPMOCTAT U CNeunanbHble cpeacTBa aAns repMmetn3aymm KOHTAaKTHOW FoNnoOBKW.

10.3.1.2 TloBepsaemble TC nogknovaroT K U3SMepUTENbLHOW YCTaHOBKE B COOTBETCTBUM CO CXEeMOU coeaun-
HEHUA BHYTPEHHUX NpoBoaoB TC 1 cXxemMaMm BHELLHUX 3NeKTpUYeCcKnX NnoaknoveHun npndopor. Heobxoammo
CTpOro cobnwgartb UHCTPYKLNIO MO NOAKITIOYEHUIO U 3a3eMINEHUIO SMIEKTPOU3MEPUTENBHOM annapaTypsl. [oa-
kKntodeHne TC K nepeknoyaTensam gomKHO obecnevnBaTb HaAeXHbIN 3NEKTPUYECKUN KOHTAKT. [ToBEepXHOCTL
HaKOHEYHUKOB W BbIBOAHBLIX NMpoBoaoB TC AomkHa ObITh ovuLLeHa OT MieHKNn okenaoB. N3amepuTtenbHbIA TOK
OOIMKeH COOTBETCTBOBATh ykasaHHOMY B cneundunkaumm Ha TC. INpn ncnonbsoBaHMM 3NeKTpon3MepuTenbHON
YCTAHOBKM MOCTOSIHHOMO ToKa A0MMKHA ObITh obecneveHa KOMNeHcaUMa NapasnTHLIX TEPMO3NEKTPOABUKY LLINX
cun (TSAC) BO BpeMsa usMepeHU, Hanpumep nytem nepeknoveHna HanpasneHna TokKa.

10.3.1.3 llocne gocTukeHUs1 CTabUNbHOro CoCcTosiHMA (conpoTuBneHne TC He nameHseTca bonee Yyem
Ha 1/10 gonycka 3a 5 MUH) NPOBOAAT LUK U3MEPEHUN: N3MEPSAIOT TEMNepaTypy 3TanoHHbIM TEPMOMETPOM, 3a-
TeM nocnegoBaTernibHO U3MEePSAT ConpoTuBNeHne nosepsaemblX TC 1 BHOBb NOBTOPAOT U3IMepeHMe 3TaloH-
HbIM TepMoMeTpoM. [1pnU MCNONb3oBaHUMA aBTOMaTUYEeCKMX MOCTOB pes3ynbTaT Ka)XXaoro MaMepeHust gomkeH
ObITb NONy4YeH Kak cpeaHee apudpmeTnieckoe sHa4yeHne He MeHee YeM 13 NATKU oTcHeToB. LIMKN namepeHunm
NOBTOPAIOT HEe MeHee ABYyX pas. [lokaszaHua 3TanoHHOro TepMoOMeTpa 3a Bce BpeMd M3MepeHUU He OO0IMKHDI
M3IMeHUTLCA bonee YemM Ha 1/5 gonycka nosepdaemMblx TC.

[TpumMmevyaHmns

1 [pwu ncnone3oBaHmn BYXNPOBOAHOW CXEMbl COEANHEHNS BHYTPEHHUX BbIBOAOB N NOAKITIOHEHUA K NU3MEPUTESb-
HOW YCTAHOBKE HEOBX0ANMO U3 peaynbrara namepeHuns conpotmeneHns TC BbIHECTb 3HAYEHNE CONPOTUBIIEHUSA COEANHMN-
TENbHbLIX MPOBOAOB N COMNPOTUBIIEHUS BHYTPEHHUX BbIBOAOB (€CNMM OHO YKa3aHO Ha TepmonpeobpasoBartene wniun B
COMNPOBOANTENBHON AOKYMEHTALMUN).
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2 [lpn ncnonb3oBaHnM TPEXNPOBOAHOW CXEMbl COEAMHEHNS BHYTPEHHUX BbIBOAOB HEODXOAMMO N3MEPUTL COMPO-
TUBNEHNE MEXAY ABYMS KOHTAKTaMW, COEANHEHHBIMU C LIENbIO, BKNOYaowWwen B cebsa Y3, n AByMSA KOHTaAKTaMn, COeAUNHEH-
HbIMW C Napon MPOBOAHUKOB, MAyWMX U3 OQHOUN TOYkM Y3, U 3aTemM BblMECTb 3HAYEHWE BTOPOro COMNPOTUBIIEHUSA U3
3Ha4YeHUs NEPBOIO.

10.3.1.4 [lo gaHHBIM N3MepeHU paccUMNTLIBAIOT cpeaHee apnPMeTnYecKoe sHaueHe 1 pasmax TemMmne-
paTypbl B TepMocTaTte, cpegHne 3HadyeHUs conpoTueneHnn nosepsaemblx TC. [lonyckaeTca UCNONb30oBaTh ca-
MOCTOATENbHOE WM BXOoAslee B KOMMMEKT MOCTaBKMU cpedCcTB MOBEPKM aTTeCTOBaHHOE MporpaMMHoe
obecneyeHune, npegHasHavyeHHoe AN aBToMaTU3aLMmM NPoLUECCoB rpaaympoBkn U noBepkn TC, obpaboTkn 1
XpaHeHUa pe3ynsLTaToB.

10.3.1.5 PacueTt paclimpeHHOU HeonpeaeneHHOCTU pesynbTaTta naMmepeHus NpoBo4AT No MeToanke, 13-
noxeHHowu B pasaene 11.

10.3.2 CnnyeHue ¢ aTanoHHbIM [0O6pa3uoBbIM] TepMOoMeTpOM npu Temnepartype 0 °C

10.3.2.1 Ona onpeaenexnunsa conpotuenenna TC npu temnepatype 0 °C pekomMeHOyeTcsa UCNONb30BaTh
TepMocTaT Unn cocya Abtoapa, 3anonHeHHbIM CMecbio MenkoapobneHoro nbga 1 oxna)xaeHHou soasbl. Jlea
OOIMKeH ObITh YBNaXXHEH 1 YNMOTHEH Mo BCen Macce, UTobbl B CMecun Nbaa 1 BoAbl He ObINO Ny3bIipen Bo3ayxa u
N3NULLKa BOAbI.

10.3.2.2 Ycnosuda norpyxeHuna TC v nogknodeHns K nusmeputensHon yctaHoske — no 10.3.1.1 1 10.3.1.2.
TonuwuHa cnos Nbao-BoAAHOW CMECU, OKpyKatoLLlen TepmonpeocbpasoBaTenun, He JomkHa ObiTb MeHee 30 MM.

10.3.2.3 Tllocne aocTuKeHUsa CTabunbHOMC COCTOSIHUS NPOBOAAT U3MEPEHMNE TeMnepaTypbl 3TaNoOHHbIM
TEPMOMETPOM, 3aTeM nocregoBaTensHO U3MepsItoT conpoTuBneHne nosepsemblx TC. Heobxoanmo npoBecTu
He MeHee 10 oTcyeToB conpoTueneHna ansa kaxaoro TC. o nonydyeHHbIM gaHHBIM paccYUTLIBAOT cpegHee
apugpmetndeckoe sHadeHue conpotmeneHua TC 1 CKO cpegHerc apngpmMetTniyeckoro sHa4eHus.

10.3.2.4 Pac4et pacwimpeHHoOU HeonpeaeneHHOCTU pesynbrata UsMepeHU NpoBoasT No MeToaunke, n3-
noxeHHowu B pasaene 11.

10.3.3 CnunyeHue ¢ obpas3yoBLIM TEPMOMETPOM B CYXOONOYHOM TepMocTaTe (KanubpaTtope)

10.3.3.1 Cyxobno4vHble TepMoCTaThl peKOMEHAYETCS NPUMEHATL A1 NOBEPKU U rpaayuposkn TC, ana-
METP Kopnyca KOTopbIX He NpeBkbillaeT 6 MM. HeobxoamMmo ToMHO cobnoaaTh YCnoBUS 3arpy3ku 6rnoka, 3asopbl
Mexay TC 1 KaHanamu broka 1 ycrnoBust TENMOBON U30NsILUK Brnoka, npu KOTopbixX Bblna npoBeeHa NoBepKa
Kanubpartopa.

10.3.3.2 lMepen ucnonb3oBaHnemM TepmMocTaTa HeobXxoaUMO NPOBEPUTb YUCTOTY KaHaNoB MeTannyec-
Koro 6noka un pasmep KosbLieBblX 3a30poB Mexay TC 1M BHYTPEHHUMW CTEHKaMKM KaHanoB, KOTopble AOKHbI
ObITb He Bonee 0,1 mm. [lonyckaeTcs ncrnonb3oBaHne bnoka ¢ konbLeBbIM 3a3opom Ao 0,5 MM npu ycnoBuK 3a-
MONHEHNA 3a30pa CYXUM MENKOAUCNEePCHbIM NOPOLLKOM OKCUaa antoMUHKUS.

10.3.3.3 Tlpun nosepke TC ¢ norpyxaemoun 4acTbio NepeMeEHHOro AnamMmeTpa HeobXoauMmMo NUCTOMNbB30BAaTL
MeaHble U NaTyHHble TPYOKM COOTBETCTBYIOLLEro AgMamMeTpa, ocbecnevmBarolme NNOTHYO NocagKy Ha YTOHYEH-
HYHO YacTb noeepdemoro TC.

10.3.3.4 MeToguka nposegeHusa nsmepeHnn — no 10.3.1. PacyeT HeonpedeneHHOCTU pesynkraTta rpa-
OYUPOBKU NPOBOAAT N0 MeToaunke, U3NoxXeHHoW B pasgene 11.

10.3.4 lNoBepka TepMonpeodbpaszoBaTens CONPoOTUBIIEHUA B pernepHbIX ToYKax
10.3.4.1 lloBepka B TPONHOW TOYKe BOAb

[MpegBapuTensHoO oxnaxaeHHbl TC norpyxarwT B amMnyny TRPOUHOM TOYKU BOAbI, YCTAaHOBMNEHHYIO B Tep-
MocTaTte unum cocyae Abrloapa. NamepeHusa conpotusneHua TC HadnHaroT He paHee YeM 4Yepes 15 MUH nocne
MNOrpy>XeHus1 1 NpoaocikaroT He MeHee 5 MUH. [poBoaAaT He MeHee 10 OTCYeTOB CONPOTUBNEHUSA. N3MepUTenb-
HbIN TOK AOTMKEH ObIThb paBeH yKasaHHOMY B AOKYMEHTaX Ha TepMonpeobpasoBaTtenb KOHKpeTHoro Tuna. lNoka-
3aHUA U3MePUTENbHOW YCTAHOBKU He OOIMKHEI perucTpupoBaTb TeHAEHUUU K YBENMUYEHUIO UMM YMEeHbLUIEHUIO
conpotueneHns TC. o nonyvyeHHBIM AaHHBIM paccYUTLIBAOT cpeaHee apupmMeTnyeckoe 3HavyeHue conpo-
TmeneHna TC n CKO cpeaHero apudgmetndeckoro sHadeHud. PacdeT pacluMpeHHOoOM HeonpeneneHHOCTU
pesynbTaTta rpagyvupoBKU NPOBOAAT NC MeToAuKe, U3NoXXeHHOW B pasaene 12.

10.3.4.2 lloBepka B ToUKke nnaBneHUs rannius

TC norpy>xatoT B aMmnysny ¢ rannnuem nocre Toro, Kak 3adoMKCMpoBaHO Havyano TeMnepaTypHOW Nowaaku
cdazoBoro nepexoga. TC noaknoyatoT K yCTaHOBKE AN U3MepeHns conpoTueneHns. smepuTtenbHbliA TOK 40M-
)XeH ObITb paBeH yKkazaHHOMY B JIOKYMeHTax Ha TepMonpeobpasoBaTesib KOHKpeTHOro Tuna. NMocne ctabunusa-
LA nokasaHuA NpoBOAAT maMepeHue conpotusneHna TC B TedeHMe He MeHee 5 MuUH. Heobxoaumo
sadbnKkcmpoBaTb pesynsraTbl He MeHee 10 oTcyeToB. He JOmKHO ObITb BLISIBIIEHO TEHAEHLNU K YBENTUYEHUID
NN yMeHblleHUto conpoTueneHnsa TC B npouecce namepeHui. No nonydeHHbIM OaHHBIM pPacCyYUTLIBAKOT
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cpeaHee 3HadeHue conpotueneHua TC 1 CKO cpeaHero sHadyeHUs. PacyeT paclumpeHHoOM HeornpeaeneHHOCTA
pesynbTarta rpagynpoBKU NpoBoAAT No MeToauke, N3NoXXeHHoW B pasgene 12.

10.3.5 Kputepuit rogHOCTU TepMonpeobpa3oBaTena conpoTUBNeHUA

TC cuuTaloT roaHbIM U AONycKarT K AanbHeWllen noBepke B TOM criyvae, ecnii OTKITOHEeHNe ero Conpo-
TBNeHua ot HCX ¢ ydeTom paclimpeHHOW HeonpeaeneHHOCTU pesynbrata usMmepeHust He npeBbIllaeT A4oNycK
COOTBETCTBYIOLLEro Krnacca, T. €. BbINoNMHeHbl 0AHOBPEMEHHO ABa HepaBeHCTRaA:

dR

R.(tY-R t)y+ U — < +AL,,

(R (L) Hex(E) ) 7 TAL, (2)
dR

(Rilty) = Ruex(ty) = U)/E > —Aly,

rae R, (f,) — cpeaHee 3Ha4veHue conpoTuBneHna nosepaemoro 1C, Om;
t, — cpeaHaa TemnepaTtypa, n3amepeHHasa 3TanoHHbIM TepMoMeTpoMm, ~C;
Ry cx(t,) — 3HaveHue conpoTtmeneHna TC no HCX npu temnepatype £, Om;
U — paclimpeHHaqa HeonpegeneHHOCTb pesynbTata usmMepeHua conpotmeneHna TC, paccyuTaHHas
no MeToaunke, n3noxeHHou B pasagene 11, Om;

dR

dt
+At,—ponyck TC no FTOCT 6651 npu Temnepartype £, °C.

10.4 TpoBepKa OTKNOHEHUA CONPOTUBNEHUA TepMonpeobpasoBaTensd cCOnNpoTUBIEeHUA OT HOMU-
HaNbHOU CTaTU4YEeCKOWN XapaKTepucTuku npum temneparype ot 90 °C ao 103 °C

[TpoBepky npoBoaaTt anst TC knaccos AA, A 1 B cnuveHnem ¢ atanoHHbIM [0bpasuoBbiM] TC B KUAKOC-
THOM, CYyXOOMOYHOM WM NMapOBOM TepMocTate no Metoauke, unanoxeHHon B 10.3.1. Kputepun roaHoc-
™M —no 10.3.5.

[ PMMEe4yYaHWE— Vlcnonb3oBaHme MNapoBbIX TEPMOCTAarToB, pealim3yiWwnx TOHKY KUNneHnsyd sodbl, — B COOTBET-
CTBUN C TEXHNHECKUM OINMCaHNEM U HHCprI{LI,HEIr‘I Mo NX rNPpUMMEeHeHm.

yyscTBUTENbHOCTL TC no HCX npu Temnepatype £,, OM/°C;

11 PacueT pacwumpeHHOU HeonpeAaeneHHOCTU NOBEPKNU
TepMonpeoobpa3oBaTenen ConpoTUBMNEeHUA B TepMoOcTaTe Unm Kanuoparope

11.1 CymMMapHYylo cCTaHOapPTHYIO U pacluMpeHHyo HeonpegeneHHoCcTU noeepkn TC paccynTeiBalOoT ANgd
KaXxaoun tTemnepartypbl noBepkun. ['pun pacyete cyMmmapHON HeonpeaeneHHOCTM NOBEePKU YYUTLIBAKOT Heonpeae-
NEHHOCTb N3MEPEHN TeMnepaTypbl 3TanoOHHbLIM [0bpas3LoBbLIM] TepMonpeobpasoBaTeneM COnpoTUBNEHUS U
HeonpegeneHHOCTb M3MepPeHHOro 3HaveHUa conpoTmeneHua nosepdaemore TC. [Ana pacyeta MCnonb3yoT AaH-
Hble, Nony4deHHble Npu nposegeHnn namepeHunt (pasgen 10), gaHHbIE, NonyyYeHHbIe NPU NpeaBapUTenbHON
aKkcnepuMeHTansHOW oueHKe HeonpeaeneHHOCTU, CBA3aHHOU CO criyvYaHbIMK 3dodpeKTaMmn Npyu UsMepeHnn B
KOHKPETHOM NoBepoYHOU nabopartopum (no 9.3), a Takke gaHHble, NpUBEAEHHbIE B CBMAETENLCTBAX O NOBEPKE
CpeCTB UIMEPEHUN: TEpMOCTAaTa, Kanmbpartopa, penepHon TOHKN, STANOHHOMO TEPMOMETPAa U U3MEPUTENBLHOW
YCTaHOBKMN.

11.2 Tlpn ncnonb3oBaHUN CyXODMOYHLIX TEPMOCTATOB (KanmbpaTopoB) pacyeT HeonpeaeneHHOCT!,
NPpUBEAEHHbIN B HACTOSALLEN METOAMKE N OCHOBAHHBLIN HA AaHHbLIX CBUAETENbCTBA O NOBEPKE KanubpaTopa, OT-
HOCAT TONbLKO K noBepke TC anameTpom, He NpeBbILLAKLWAM 6 MM.

11.3 3HadeHue TemnepaTypbl, onpeaeneHHoe No NokasaHUAM 3TarnoHHOro TepMOMETpPa, PacCUMNThIBAOT
No rpagynpoBOYHON XapaKTepUucTuke 3TanoHHOMo TepMoMeTpa

t. = f(R), (3)
Aae RS — CpeaHee apI/ICbIVIGTI/I‘-IGCKOG 3HaQ4YCHNE N3 PEIYIIbTaTOB MSMEPEHNA TEMIMEPATYPDbI, OrNpedertfAeMoe Mo
opmyne
1 N
R.=—> R, (4)
N5

rae N — 41crno U3amMepeHnin conpoTUBIIEHNS 3TANOHHOIO TEPMOMETPA, BbINOMHEHHbIX NPU rpagynupoBKe;
R, — 3HayeHue, COOTBETCTBYIOLLEE i-MY U3MEPEHUIO CONMPOTUBIIEHUS 3TaNOHHOIO TepMoMeTpa.
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11.4 brogxeTt HeonpeaeneHHOCTU ANga TeMnepaTtypbl, UsMepeHHOM 3TanoHHbIM TEPMOMETPOM, BKITHOYa-
eT B cebsi crneayolme coctaBnsatoLwmne.

11.4.1 CTaHgapTHYO HeonpeaeneHHoCTb, 0OYCNOBNEHHYIO CryYanHbIMN adpdpekTamMmn Npu U3MepeHmnsix
U(lap1- ), PACCHUTBIBaIOT kak CKO cpefHero 3Ha4eHus pesynsraTos N3mMepeHnid, BbIMOMHEHHbIX B O4HOM U3Me-
PUTENBHOM LUKNEe 3TanoHHbLIM TepMOMETPOM No popMyne

_ U(lap1) (5)
WN;

rae u(r,,,,) — CKO egmMHNYHOro UsmepeHnsa TemnepaTtypbl 3TafloOHHOrc TepMomMeTpa, onpeaeneHHoe no 9.3;

Nj — YUCNO N3MepeHn B 0AHOM U3MePUTENBLHOM LUMKNe.

11.4.2 CTtaHgapTHYO HeonpeaeneHHoCTb, OOYCNOBNEHHYHO HECTADUNBHOCTLIO TEMMEPaTypbl B TEPMO-
cTaTe 3a BpemMs BCeX LMKIoB UaMepeHnn u(t,), paccimtbiBaloT MeETOA0M no Tuny B no dopmyne

t —t

U (Faps- i)

U (ts) — “max min | (6)
2V3
ae tmax’ tmin — COOTBETCTBEHHO MaKCAMAl1lbHAA N MUHUUMAallbHAA TEMNEPATYPd, MISMEPEHHAA 9TAaJ1IOHHBIM TEP-

MOMETPOM 3a BpeMsi NPoBeAeHNA BCEX N3MEPUTENbHbIX LIMKIOB.
11.4.3 CraHgapTHYO HeonpeaeneHHoCTb rpaaynpoBKXA 3TanoHHOro TepMmoMeTpa u(o f,) paccyuTbiBaloT
no oopmyrne

u(dt)=U/2, (7)

rae U, — paclunmpeHHasa HeonpegeneHHOCTb rpagynpoBKn 3TalIloHHOro TepMoMeTpa npu K = 2, npueseaeHHas B
CBUAETENbCTBE O ero rnosepke (UNn goseputensHaga NorpewHOCTb Npmu 4oBEepUTErNbHON BEPOATHOCTU
95 %).
11.4.4 CTaHgapTHYO HeonpedeneHHOCTb, 0OYCNOBNEHHYO HETOYHOCTLHO 3MEKTPOUIMEPUTENLHON yCTa-
HOBKW U(d r,), NPy UCNONb30BaHUN TepMonpeobpasoBaTena CONpPoTUBIEHUA B KadeCcTBe 3TarloHHOro TepMo-
MeTpa paccyUThIBAOT crneayrowmm odbpasom:

u(drs) =UJ2, (8)

rae U, — pacwmpeHHasa HeonpeaeneHHOCTb U3MepeHnUs Npu K = 2, npueegeHHas B CBUAETENbCTBE O MNOBEPKe
YCTAHOBOK A1 U3MEePeHUs CONpoTUBNEHNS.

[TpumevaHnHuns

1 Ecnu B cBMAeTenbCTBE O NOBEPKE YCTAHOBKM YKa3aH npeaen gonyckaeMou NorpewHocTy = Ay, TO CTaH4apTHYIO
HeonpeaeneHHOCTb paccyYnThIBAOT METOA0OM No Tuny B (HopmanbHoe pacnpegeneHne) no dopmyne u (0rs) = App/3.

2 Ecnn mocTt pabortaeTt ¢ BHEeWHen 0bpa3LoBON MEPON CONPOTUBIEHUA N U3BECTHbLI CTaHAApTHaA Heonpeaenex-
HOCTb Us M3MePAEMOro oTHoweHus S = Rr¢/Rysp, @ TaKKe CTaHAApPTHaA HEONPeaeneHHOCTb rpagynpoBky Mmepbl U (0Rqep),
TO CTAHAAPTHYIO HEONPEAENEHHOCTb N3MmepeHunst conpotmuenennss TC u (0 rs) onpeaenstoT no hopmyne

U8 r,) = S? U2(8Ryg,) + Résp - Us -

11.4.5 CTtaHoapTHyO HeonpeaeneHHOCTb, BbI3BAHHYIO OrpaHU4YeHHOW paspellarollen cnocobHOCTLIO
OTCYETHBIX YCTPOUCTB 3MEKTPOU3MEPNTENTBHON YCTaHOBKU U (01, ), OLleHMBatoT no Tuny B no gopmyne

a
'S : (9)
V3
rae + a, — paspellaroLlasa cCnocobHOCTb YCTaHOBKU AN N3MepeHUs ConpoTUBNEHNA 3TaroHHOro [obpasLio-
BOro] TepMomMeTpa.

11.4.6 CTaHgapTHYIOo HeonpeaeneHHOCTb, 0OYCMOBMEHHYIO HeCTabUNBHOCTLIO STANOHHOIO [00Pa3LIOBO-
ro] TepmomeTpa 3a MeXnoBepo4Hbi NHTepBan u (o t;), oueHnBaoT MeTogoM no Tuny B no goopmyne

uor,,) =

u Sty =L (10)

e = ar— WUHTepBan BO3MOXHOIO U3MEHEeHUs1 NoKasaHWA 3TanoHHOro TepMoMeTpa B TPOMHON TOYKe BOAbI,
onpeaeneHHbIn 3KCnepuMeHTanbHo NpuY nepruoanyeckon noBepke atanoHHoro [obpasLoBoro] Tep-
MOMETpPa U NpUBeAEHHbIN B CBUAETENLCTBE O €ro MNoBepkKe.
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11.5 CocTtaBnaioT OomKeT HeonpeaeneHHOCTU U3MEPEeHNA TeMnepaTtypbl 3TanoHHbIM [0Opa3LoBbIM]
TePMOMETPOM (CM. Tabnmuy 2).

Tadbnwnuya 2— brogker HeONPeaeNneHHOCTU N3MEPEHNN TEMMEPATYPLI 3TAaNOHHbIM [0DPa3UOBLIM] TEPMOMETPOM

OueHka cTaHOapTHOU KoathbnLIMEHT Bknaa B cymmapHyto
MCTOUMHUK HeonpeaeneHHOCTH HeonpeaeneHHOCTH, Tun, - CTaHOAPTHYIO
pacnpeaeneHue, MeTo pacyerta HeonpeaeneHHOCTb
Cny4vanHblie aPeKTbl NPN N3MEPEHNUN Tun A,
HOpMarbHOe pacrnpeaerneHume, 11C, U (rap 1)/ Cy
U (1), 11.4.1
HecTabunbHOCTL TEMNEPATYPLI B TEP- Twun B,
MocTaTe DaBHOMEPHOE pacrnpeneneHue, 1 u (£s)
u(ts), 11.4.2
[ pagynpoBKa 3TarnoHHOIO TEPMOMET- Twn B,
pa HOpMarnbHOe pacnpeaeneHue, 1 u(dt)
u(ot,), 11.4.3
[loBepka nameputernbHON yCTaHOBKU Twn B, 1 1
HOpMarnbHOe pacnpeaeneHue, C. C. u(drs)
u(dry), 11.4.4 1 L
Paspelwatowas cnocobHOCTb N3MEPU- Twvn B, 1 1
TENbHOW YCTAHOBKM paBHOMEPHOE pacnpegeneHue, C. C. u (3 r)
1 1
u(or,), 11.4.5
HecTtabnnbHOCTE 3TANOHHOIO TEPMO- Twn B,
METpa 3a MEXMNOBEPOYHbIN MHTEPBAn paBHOMEPHOE pacnpeaeneHne, 1 u(ot;)
u@dt), 11.4.6
[TpumeyvyaHme — Ci— KOIPPUUNEHT YyBCTBUTENBHOCTU 3TanoHHoro 1TC dR/dt, Om/°C, onpegensembin npw
Temneparype f; No ypaBHeHUIO, NpMBeAEHHOMY B CBUAETENLCTBE 0 noBepke TC.

11.6 CymmapHyto cTaHAapTHYO HeonpeaeneHHOCTb pesynbTaTta n3MepeHna TemnepaTypbl 3TanOHHbIM
TepMOMeTpOM U (f,) paccynTbIBalOT Mo popmyne

1 1 1
uc(t ) = _uz(riablj )+u2(ts)+u2(5t3) | UZ(SI'S) |

N e C? C?

u?(dr. )+ u?(dt;). (11)

[1pwvmeyaHwmne— Pacuyer HeonpeaeneHHOCTN N3MEPEHNS TEMNEPATYPbI NMPU UCMONb30BAHUN 3TANOHHBIX TEP-
MOMETPOB, AN51 KOTOPbIX XapakTepHbl Apyrme PyHKUMK npeobpasoBaHusi, NPOBOASAT aHANOIMMYHO BblLLEN3NOXEHHOMY.

11.7 3Ha4veHne conpotuenexHnda rpagymnpyemoro 1C npu temnepartype f, — R, (f,) pacCHnTbIBaOT NO POpP-
Myne

R (t,) =R, (t)+ Cot, + Cootr, (12)

rae C, — koadppuuneHT YyBcTBUTENbHOCTU TC dR/dE , onpeaenaemMbln no ypaBHeHntio HCX TC npu Temnepa-
Type I,
0ty — MonpaBKa, paBHas USMEeHEeHUIo TeMnepaTypbl No BepTUKaNbHOW ocn pabodero obbema TepMmocTaTa
M1 kanubparopa mexay cpegHen toukon U3 nosepsaemoro TC m atanoHHoro TC;
o I, — nonpa.kKa, paBHaa U3SMEHEHU0 TeMnepaTtypbl NO ropusoHTanbHoOU oc Mexay Ho nosepaemoro TC u
atanoHHoro TC (unn mexay KaHanamu bnoka cyxobnovHoro kanubparopa).
CpeaHee 3HavyeHne conpoTtmneHna rpagynpyemoro TC npun temnepartype {, — R, ({,) paccunuTbIBalOT Kak
cpeaHee apudpmMmeTmyeckoe sHavyeHne pesynsraTtoB namepeHuda conpotmeneHna TC npu rpagynposke no 10.3.1
no oopmyne

N
1
Rislty) = EZRM’ (13)
=1

rae N — 4nucno namepeHunn conpotueneHusa TC;
R,; — pes3ynbeTaT /-ro namepeHunsa conpotusneHna T1C.

11
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[TpnmeyaHwne—IlonpaBku Ha BEPTUKAINbHLIN U TOPU3OHTAlNbHbLIV TPagNEHTbl TEMMEPaTYPbl BBOAAT MO PE3yib-
TatamMm nccnegoBaHnn TepmMmocTaTta B noBepoyHon nabopartopun. Ecnv npmn noBepke TepmocTara unu kanmbpartopa rpaam-
EHT TeMnepaTypbl ObIN onpeaeneH TONbKO B BUAE NPeaenoB OTKIIOHEHNS TEMNEpaTypbl OT CPEAHEro 3HAaYEHUs = ar, = ary
nmbo ecnun Hen3eecTHa anvHa Y3 noeepsemMblx TepmMmonpeobpasoBaTenen, TO NONPaBKN MPUHUMAIOT PaBHbIMW HYIIO. [pa-
OVEHT yYUTbIBAIOT TONBbKO BBEAEHNEM HeonpeaeneHHocTn no 11.8.4.

11.8 BrogxeT HeonpeaeneHHOCTN U3MepeHnin conpotueneHna TC BkNovaeT B cebs cneayrolme co-
cTaBnsawoLmne:

11.8.1 CtaHaapTHYo HeonpeaeneHHOCTb, 0OYCNOBNEHHYIO crnyvYalHbIMU 3hdekTamMm Npru NSMepPEHUSIX,
BbIMONMHEHHbIX B OAHOM U3MepUTenbHOM Lukne nosepsembiM TC, u (1., 2_J,-) OoLeHUBaT No popmyne

U(rap2)
U (Fap ) = , (14)
TN,

rae u (r,, ») — CKO eguHmnyHoro nsmepexHna conpotnsnexHna TC, onpeaeneHHoe no 9.3;

N; — uncno namepeHut conpotusneHnsa TC B KaxaoMm Lukne.

11.8.2 CTaHaAapTHYIO HeonpegeneHHOCTb U3MepeH Npr NoBepKe 3MeKTPOU3IMepUTENbHOU YCTaHOBKA
u(d r,) paccyuTbIBalOT crneayloLwmm obpasom:

urnr)=U/J2, (15)

rae U, — paclunpeHHasa HeonpeaeneHHoCTb U3MepeHNs npn kK = 2, npuesegeHHasa B CBNOETENbCTBE O NoBepke
YCTAHOBKM ANA naMmepeHusa conpoTtueneHmna TC.

[TpnmevaHue—Ecnn B CBUAETENBCTBE O MOBEPKE YCTAHOBKU YKa3aH npeaen AonyckaeMoWn MOrpeLuHoOCTU
+ Anp, TO CTAHOAPTHYIO HEONPEOENeHHOCTb PacCUNThLIBAKOT METOAOM Mo Tuny B (HopmManbHoe pacnpeaenenune) no Gopmy-
ne u (dry) = Anp/3.

11.8.3 CTaHgapTHYIo HeonpeaeneHHOCTb, OOYCNOBNEHHYIO OrpaHUYEeHHOW paspellarolled cnocobHOC-
TbHO OTCYETHbIX YCTPOUCTB 3IEKTPONIMEPUTENTIBHON YCTAaHOBKN U (01, ) paccYMThbIBalOT No popmyne

u(Srrk)—?’g, (16)

rae + a, — paspellaroLlias cnocoOHOCTb YCTaHOBKN ANA nsmepeHusa conpotueneHusa TC.

11.8.4 CtaHaapTHble HeonpeaeneHHOCTN, OOYCNOBMEHHbLIE BEPTUKANBHBIM M TOPU3OHTANBHBLIM rpagun-
eHTaMu TeMneparypbl B TepMocTaTte Unn kanubpartope u(dtz,), u(dts,), paccuntbiBatoT No oopmynam

u(atF1)=%, u(atpz)f%, (17)

rAe = ag,, = 8, — ANanasoH U3MeHeHNA nonpaBok K TemMnepaType, oueHUBaeMbl 3KCNepnMeHTanbHO Npu

ToBepKe TepMocTaTta Unu kanubpartopa. [ing UCnonb30BaHUA 3Ha4YeHUN £ ag,, = ag, B OLLeH-

Kax HeobxoQuUMbl AaHHbIE O TOM, KakK U C MOMOLLbIC KaknX Mo pasMmepam TEPMOMETPOB OHU
ObINM NONy4veHbl.

11.9 Bbrogxet HeonpeaeneHHOCTU 3aMepeHna conpotueneHnsa TC npeactaBneH B Tabnuue 3.

Tabnwuuya 33— bomaker HeonpeaeneHHOCTU U3MEPEHUS CONPOTUBNEHUS TPaAyNPYyeEMOro TepmMmonpeobpasoBaTens
CONpPOTUBNEHUS

OueHka cTaHOapTHOW Bknag B CcyMMapHyHo
- Hap KoapdpuumneHT A B LY PHY
NCTOUYHUK HEONpeaeneHHOCTH HeonpeaeneHHOCTH, TUM, S ASH U CTaHOAPTHYIO
pacrnpeaenieHne, MeToauKa pacyeTa HeonpeaeneHHOCTb
CnydvanHbole apPEeKTbl NPN N3MEPEHNUN Tun A,
HOpMarnbHOE pacnpeaerneHue, 1 u(r,, 2-,-)
U(rpo.), 11.8.1
[ToBepka namepuntenbHON YCTaHOBKM Twun B,
HOpMarnbHOE pacrnpeaerneHue, 1 u(dry)
u(dr,), 11.8.2
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OkonyaHue mabnuubi 3

OueHka cTaHOapTHOU KosthduLeHT Bknaa B cymmMapHyto
MCTOUMHUK HeonpeaeneHHOCTH HeonpeaeneHHOCTU, TUM, I CTAaHOAPTHYIO
pacnpeneneHe, MeToguka pacyera HeornpeaeneHHoOCTh
Paspelwawouwas cnocobHOCTb N3MEPU- Twn B,
TENbHOWN YCTAHOBKM paBHOMEPHOE pacnpeaeneHme, 1 u(or,)
u(or,), 11.8.3
[lepenag Temnepartyp no BepTUKalb- Twn B,
HOW ocu paboyero obbema DaBHOMEpPHOE pacnpeaeneHue, C, C,u (o t)
u(dits), 11.8.4
[lepenag Temnepartyp No TrOPU30H- Twun B,
TanbHOW ocu pabodvero obbema (nMMbBO | paBHOMEPHOE pacnpegenenme, C, C, u(dts)
MEXay KaHanamu B 6noke) u(dt.), 11.8.4

11.10 CymmapHyto cTaHAapTHYHO HeonpeaeneHHoCTb n3mepeHnsa conpotueneHna TC u (R,) oueHnBaloT
no oopmyne

ULARY) = \/Uz(rfasz ) + U2(5"k )+ U2(5rrk) T C22Uz(5t;'=1) T szuz(Sth)- (18)

11.11 CymmapHyto cTaHAapTHYO HeonpeaeneHHoCTb U (R) U pacluMpeHHyo HeonpeaeneHHoCTb U no-
Bepkn TC B Kaxxaon TemnepaTypHOU ToUKe pacCcyYUThIBAKOT Mo popMynam

U(R) = JCouZ(t,) + U2 (Ry ) (19)

U = ku (R), (20)

roe kK — koadpdpuuUneHT oxBaTa.
11.12 Pe3ynbTaT NOBepPKU

[1pu k = 2 conpoTnBneHne rpagynpyemoro TepmMorpeobpasoarens npu remnepartype {, HaxoguUTCH B UH-
TepBane R, (t, ) = U c BepoAaATHOCTbIO 95 % B npeanonoXxeHunm HopMarnbHOro 3akoHa pacnpeaeneHus. Heonpe-
geneHHocTb noeepkn TC B eguHUuax TemnepaTtypbl paccyHuThbiBaloT deneHnem U Ha KosdpdpuUMEeHT
4yyBCTBUTENbHOCTK C,,.

12 PacyeT pacwuumpeHHOU HeonpeaeneHHOCTU NOBEPKMU
TepMmonpeobpa3oBaTernel CONPoTUBNEHUA B PenepHOnN ToYKe

12.1 3HaveHne Temnepatypbl penepHon TO4KU g, U paclumpeHHas HeonpeaeneHHoCTb 3TOro 3HaveHUs
U(t;,) AOMMKHBI ObITb NpUBEAEHLI B CBUAETENLCTBE 00 atTecTalmM yCTaHOBKMA C aMMynon Ang peanusaunm pe-
nepHou Toukn. CTaHAapTHYI0 HeonpeaeneHHoCTb TemMnepaTtypbl U(l;,) pacCHnTLIBAOT MO PopMyne

u(t,,) = U(t, )2 (21)

12.2 bBrogxeTt HeonpeaeneHHOCTU naMepeHuda conpotueneHna TC coctasndaoT aHanormdHo 11.8—11.9.
CTaHaapTHYo HeonpeaeneHHOCTb, 0OYCNOBNEHHYIO CriyvYanHbiMn adpdpekTamMm Npr n3MepeHnsaXx, paccunTbiBa-
loT no ¢popmyne (14) kak CKO cpegHero sHa4dyeHUs pesyneraTtoB naMmepeHu conpotueneHna TC B penepHoOU
Touke. CyMMapHyto cTaHAapTHYH0 HeonpeaeneHHocTb U (R, ) paccyuTbiBatoT no gopmyne (18). B broaxeT He-
onpeaeneHHOCTU He BKMYaT cTaHAapTHble HeonpeaeneHHOCTU, ODOYCNOBMNeHHbIe BepTUKaNbHbIM W
rOPU3OHTalbHbBIM rpagueHTamMy TemnepaTypbl B broke.

12.3 CymMmMapHyto cTaHOapTHYO HeonpeaeneHHOCTb uC(pr) 1 paclUMpeHHyo HeonpeaeneHHOCTb Ufp Mno-
Bepkn TC B penepHOM ToUKe onpeaendtoT no oopmMynam

URy,) = /C3u2(ty,) + UZ(R, ) (22)

) (23)

roe K — koadppuuneHT oxBarTa.
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12.4 Pe3ynbTaT NOBEPKU

[pun k = 2 3HaveHne conpoTreneHus rpagynpyemoro TC npu Temnepartype f,, HaxoQuUTCs B MHTepBane
R, £ U c BepoaTHOCTbIO 95 % B NpeanonoXeHn HopmarnbHOro 3akoHa pacnpeaeneHna BepoaTHOCTU. Heomnpe-
OeneHHocTb noBepkn TC B eAnHMLAX TeMnepaTtypbl paccynTeiBaoT geneHmem U Ha KospPULMEHT YYBCTBU-
TenbHocTU C.,.

13 OcpopMneHUne pe3ynbTaToB MNOBEPKN

13.1 B npouecce NoBepkn NOBEPUTENB AOMMKEH BECTU NPOTOKON NMOBEPKN, BKMHOYAOLWWMA B cebsi crnenyto-
LiMe gaHHble: HaumeHoBaHne U Tun TC, cepunHbin HoMep TC (unn napTtun TC), padbounii gnanasoH Temnepa-
Typ TC, ycnoBHoe 0003HavdeHne HCX, HauMeHOBaHWe 3akasduka, AaHHble U3MEePeHUn, 3aKn4veHue o
rogHOCTU, AaTy NoBepKU, amMmunuio noseputens. [JonyckaTca KOMMbIOTEPHBbIE 3anncK U XpaHeHue NpoTOoKO-
na NoBEPKMN.

13.2 [lpn nonoXxutenbHbIX pesynbTaTtax NnoBepkn Ha cooTeeTcTBUMe aonyckam no [OCT 6651 Ha kopnyc
TC HaHOCAT KNenMo Unm opopMIndaoT CBUAETENLCTBO O NOBEPKE, B KOTOPOM YKa3bIBalOT HAUMEHOBaHNE U TUN
TC, ceprnHbin HoMep TC (unmn naptun TC), pabovnin ananasoH Temnepatyp TC, ycnoBHoe ob6o3HaveHne HCX,
Knacc gonycka v cpok AenUcTBuUsA ceuaeTenscTBa. ['loannck noBepuTens yaoCToBEPAOT OTTUCKOM NOBEPUTENb-
HOro Krnemma.

13.3 [lo cornacoBaHUIo C 3aka3vuMkoM B CBUAETENLCTBE O NOBEpPKe AoNyckaeTcd yKkasbiBaTb pe3ynbraThl
M3IMepeHUKU, NoNydYeHHbIe NP NPOoBeAEHNN NOBEPKU, N NX HeoNnpeaeneHHOCTb.

13.4 Tlpn noBepkKe, BKMoUaKOLWEN B cedsl rpaaynpoBKy TepMonpeobpasoBaTens CONpoTUBIEHUS, Bblaa-
10T CBMAETENLCTBO O NOBEpKe, coagepXallee cneagyrowme gaHHble:

- Tun TC, cepunHein Homep TC (unu naptun TC), gnanasoH TeMnepartyp;

- Tabnuuy 3HadeHUn conpotusneHnsa TC npu Bcex TeMnepaTtypax rpagynpoBKy;

- paclunpeHHyto HeonpeaeneHHOCTb U3MepeHUa conpoTueneHna TC B Kaxaou rpagynpoBOYHON TOYKE
Nnnbo B pasnMUUHbIX gnanasoHax TeMmnepartyp;

- UHTEePNONAUMNOHHYIO 3aBUCUMOCTb COMPOTUBNEHUE — TeMnepaTtypa, onpeaeneHHyo no pesynsratam
rpadyyupoBKM € yKasaHuem Bcex KoadpduumeHtoB nonuHoma KanneHpapa — Bad [HOtosena (KBA) nunbdbo
MTLL-90;

- CPOK AeNCTBUA CBUOETENLCTBA;

- noAnNnUChb U KNenmo NoBepUTens.

13.5 [pun oTpuLatenbHbIX pesynetTatax NoBepPKU OTTUCK NMOBEPUTENBHOINO KNerma racat Unm aHHynmpy-
10T CBUAETENLCTBO O NOBEPKe U BbiAalT UsBelleHUe o HenpurogHoct TC ¢ ykasaHMem NpudmnH.
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[MpnnoxeHve A
(pexomeHayemoe)

MeToguka nocTpoeHUsa MHAUBUAYaNbHOW 3aBUCUMOCTU CONPOTUBIIEHUE —
TeMnepaTtypa Ang NnaTUHOBbLIX TepMonpeobpasoBaTenien cConpoTUBIIEHUS

A.1 ['pagyvpoBky TC n noctpoeHne nHanBnayansHON 3aBUCUMOCTU COMPOTUBIIEHUE — TeMMNepaTtypa npoBoOaAT
KaK COCTaBHYIO 4acTb MOBEPKU ANA nnatuHoBbiX TC, TpeboBaHMA K TOYHOCTU KOTOPbLIX OTnu4yarTcsl oT TpeboBaHUN
[OCT 6651.

A.2 [papgyvpoBky TC npoBogsaT CNUYEHMEM C 3TanoHHbIM TC B TepmocTaTax unu kannbparopax nnm namepeHnem
conpoTuBrieHuss 1C B penepHbIX TOYKax.

[TpnmedaHwue—BnpunoxeHun [ npyBegeH NnpumMep oUEeHUBaAHNA HEONPEAENEHHOCTN rpagynpoBkn 1C B Cy-
xobrnovyHom kanubpartope npu temneparype 400 °C.

A.3 [Ona noctpoeHus nHgnemnayanbHON 3aBUCUMOCTU COMPOTUBIIEHNE — TeMneparypa nnatmHoBbIX TC NpUMeHs -
10T ABE OCHOBHblE moaenu: dyHkumio Kannenpgapa — Ban dwozena (KBO) u metogmnky MTLL-90. [laHHble mogenun peanmnao-
BaHbl B DONbLUMHCTBE COBPEMEHHbIX BTOPUYHBIX U3MEPUTENDBHbBIX TEpMonpeobpasoBarTenen.

A.4 OnsannatmHoBbiX TC moaenbsto, Hanbonee TOYHO peannayiowen MeXayHapoaHyo TEMMEPATYPHYIO LLKANY, CHU-
TatoT metoanky MTLL-90. ®yHkumns Kannenpgapa — Ban [io3ena (pyHkumns KBI) npeacraBnset cobon annpokCUMUpyo-
LLYIO MOAENb, KOTOpass UMeeT HeyCcTpaHnmoe cucrtematmdeckoe oTtknoHeHne ot MTLLU-90, orpaHnyvmBatlowee TOYHOCTL
namepeHna temnepartypbl nnatnHoebiM 1C. Cncrtematnyeckoe otknoHeHne pyHkumm KB ot MTLL-90 gns pasnnyHbiX gm-
anasoHoB TemMnepartyp npeacraeneHo Ha pucyHke .1 npunoxenus L.

A.5 NMocTtpoeHne hbyHkuun KanneHpgapa — BaH [io3eHa

A.5.1 ®yHkuma KB nmeet cnegyowmm BuAa:
na gananasoHa temnepatyp ot mmHyc 200 °C go 0 °C:

R,= R,[1+ At + Bt> + C(ft — 100 °C)#f]. (A.1)
Ina gananasoHa temnepatyp ot 0 °C go 850 °C:
R, = Ry(1 + At + Bt?), (A.2)

roe R, — conpotuenenne TC, Om, npmn temneparype ¢ °C;
R, — conpotuBneHue 1C, Om, npu Temnepatype 0 °C.

Ina onpepeneHns yetbipex HEN3BECTHbLIX KO3 PuumMeHToB R,, A, B, C B chopmynax (A.1), (A.2) Heobxoanmbl pe-
aynbTatbl rpagynpoekn TC no KpamHen mepe B Tpex Todkax Boiwe 0 °C n B ogHown To4ke Huxe 0 °C.

A.5.2 TOYHOCTb MHTEPNONALUNOHHON DYHKLUUN 3aBUCUT OT HeonpeageneHHoCcTu rpagynpoekn 1TC B TeMnepaTypHbIX
TOYKax, OT Yncna TOYMEK U MHTEpBaNa TeMneparyp Mexagy TOHKaMmu.

A.5.3 Metopg noctpoeHnsa pyHkumn KB npy MuHMMansHOM Yncne temnepaTypHbIX TOHEK PEKOMEHAYETCH UCTOIb-
30BaTb TONMBKO npu rpagymnposke TC B penepHbIX TOYKax Nnbo npu rpagaynpoBKe B BbICOKOCTABUNBHOM XUAKOCTHOM TEp-
MOCTare B Y3KOM AnanasoHe TemMnepartyp. PekomeHayeTcs NnpoBecTu rpagynposky npu temnepartype 0 °C v B ABYX TOYUKaX
paboyvero gnanasona Bbiwe 0 °C ¢ NpUMEPHO pPaBHbIM MHTEPBANOM TEMMNEPATYP U NPU TEMNEPATYPE HUXHEro npeaena
TC, ecnun a1oT npegen Huxe 0 °C. HeonpeaeneHHOCTb UBMEPEHHOW TEMMEPATYPLI ObICTPO BO3pACTAET NPU SKCTPaNONN-
LUN MHTEPNONAUMOHHOW DyHKUMK. [ToaToMy 3KCTpanonauusa gonyctmma He 6bonee vem Ha 20 °C 3a npeaensl rpagynpo-
BOYHOIO gmanasoHa.

A.5.4 [Mpn ncnonb3oBaHun Ans rpagynpoBkn TC kannbpaTopoB nnv TeEPMOCTATOB B AMana3oHe TeEMMNeEpPaTyp CBbl-
we 300 °C pekoMmeHAyeTCH NPOBECTU NPaayUPOBKY HE MEHEE YEM B NATU TEMNEPATYPHbIX TOHYKAX C UHTEPBANoMm He bonee
50 °C. B gaHHOoM crny4ae HTEPNONAUNOHHYIO DYHKLUUIO PACCYNTLIBAIOT C NOMOLLBLIO annpokcnMmaumm no Metogay HanMeHb-
LLINX KBAOpPaToOB.

A.5.5 B gnanasoHe temnepatyp ot 0 °C go 160 °C kpuBnaHa pyHkumm KBl oveHb mana. [nsa nonyyeHnsa nHTepno-
NAUMOHHON DYHKLMN PEKOMEHAYETCH NPUMEHATL B 3TOM AnanasoHe bonee akoHoMmu4HbIn metoa MTL-90 (cm. A.B6) ¢ nc-
NONb30BaAHUEM OAHOW TPaaynpoBOHYHON TOYKKM, Kpome 0 °C, Ha kOHUEe AuanasoHa W, eCcrnim 370 HeobXoaumo, 3aTem
annpoKCMMUpPOBaTb MONy4YeHHbIN NMNONMHOM PyHKUmnen KBLI.

A.6 Metoa MTLLU-90

A.6.1 MeToa nocTpoeHUst MHTEPNONAUNOHHOW 3aBNcumMocTu ans nnatnHoebiX TC no MTLU-90 ocHoBaH Ha ncnonb-
30BaHUKN OBYX CTaHAAPTHbIX QPYHKLUUM OTHOCUTENBHbIX conpoTusBnennn W (1,,), onpeaeneHHbiX B UHTEpBanax teMnepa-
Typ ot 13,8033 go 273,16 K n o1 0,01 °C go 961,78 °C v npeacraBnsaowmx cobon nonmHOMbI BbICOKUX CTEMEHEN C
N3BECTHbIMU KOo3hduumeHtamm [1]:
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12 B ]
oT 13,8033 [0 273,16 K: INW/(T,)] = A, + 3 A | MUed/ 273,16 K)£1.5 | (A.3)
=1

1,9

f

" Too/ K—75415"
2 S (A.4)

431

9
oT 0 °C 70 961,78 °C: W(T,)=C,+ >.C,
=1

KO3dUUMEeHTbl DYHKUNN NMEKOT Crieayroumne 3HaYvYeHns:

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;
A, = 0,10715224; C, = —0,00046122;
A, = —0,29302865; C, = 0,00045724.
A., = 0,04459872;

A.. =0,11868632;

—_—

A, = —0,05248134;

A.6.2 OTHOocuTENnbHOE conpoTuBneHne nnatnHosoro 1 C npu temnepartype Ty, onpegensoT Kak OTHOLEHUE CoMnpo-
TUBNEHWs TepmonpeobpasosaTens rnpv remneparype 7o, K CONPOTUBIEHUIO B TPOWHOW TOYKE BOAbI NO Popmyrie

W(To0)= R(Too)/R(273,16 K). (A.5)

MHTepnonsaunoHHy 0 3aBUCUMOCTb OTHOCUTENBHOrO conpoTmeneHns TC oT TemneparTypbl PpacCYUTLIBAKOT KAK CYMMY
ctaHpgapTHon yHkummn (A.3) unm (A.4) n PyHKUMKM OTKNOHEHUS MO POPMYNE

W(Tqo) = Wi(Tgo) + AWM T o). (A.6)

Bug doyHkummn AW(T,,) onpeaened ans kaxagoro remneparypHoro ananasona MTLU-90 n npueeaeH B tabnuue A.1.
KoathPpunumeHTel PyHKUMN pacCUnTbIBAOT MO pedynbrartamMm rpagynpoBkn B OCHOBHbLIX penepHbiX Todkax MTL-90. INepe-
YeHb PenepHbIX TOYEK N 3HAYEHUSA UX TEMNEpPATYp NpmBeaeHs! B 6.5.1.

Tadbnunuya A.1—Bwua dyHKUMM OTKITOHEHUS N TPAAYVNPOBOYHbLIE TOYKM B PA3NNYHbIX AnanasoHax Temneparyp

OuanasoH Temnepartyp, °C [ pagyupoOBOYHbIE TOYKU Bua pyHKUUKM OTKITOHEHUSA

-189,3442—0,01 Ar, Hg, TTB a[W(Tgo) — 1] + b[W(Tg0) — 1] InW(Tg0)

—38,8344—29,7646 Hg, TTB, Ga a[W(Too) — 1] + B[W(Tao) — 172

0,01—29,7646 T1B, Ga a[W(Tq) — 1]

0,01—156,5985 TTB, In a[W(Tq) — 1]

0,01—231,928 TTB, In, Sn a[W(Too) — 1] + b[W(Tao) — 1717

0,01—419,527 TTB, Sn, Zn a[W(Tgo) — 1] + BIW(Tg0) — ’I]2

0,01—660,323 TTB, Sn, Zn, Al a[W(Tao) — 11 + BIW(Too) — 1124+c[W(Tgo) — 17°

0,01—961,78 1TB, Sn, Zn, Al, Ag a[W(Tgo) — 1] + BIW(Tg0) — ’I]2 + c[W(Tg0) — ’I]3 + d[W(Tgo) —
— W(660,323 °C)]

[TpnmeyaHune—B Tabnuue npumeHeHs! cnegytowmne 0603HAYEHNS:

TTB — tponHas Touka Boabl; Hg — TponHas touka ptytn; Ga — To4ka nnasneHus rannus,; In — todka sateepaena-
HUA MHOWS;, SN — TOYKa 3aTBEpPAEBaHUSA ONOBAa; /N — ToYKa 3aTBepaeBaHns UMHKA; Al — To4vka 3aTBepaeBaHuUs anio-
MUHUS; Ag — TOYKa 3aTBepAeBanus cepebpa; a, b, ¢, d — Ko3adhdnuneHTbl PYHKUMN OTKITOHEHUS.

A.6.3 HonyckaeTtcsa ncnonb3oBartb 4ns pacyvera KosdhPpuuneHToB PYHKUMN OTKITOHEHNS OTHOCUTENBHbIE CONPOTUB-
NEHNS, NOMYyYEHHbIE CITMYEHNEM B TEPMOCTATAX C aTanoHHbIM [0bpa3yoBbiMm] TC B npegenax 3agaHHoro gnanasoHa TeM-

rneparyp.
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[MpnnoxeHwne b
(cnpaBo4HOe)

PekoMeHayeMble cpeabl ANA XUOKOCTHbIX TEPMOCTATOB

Tabnnya b.1— Pabovas cpega B TepmMmocTatax U XxapakTepHbIN ANs Hee paboynn gnanasoH TeMneparyp

Cpena [duanasoH Temnepartyp B rpagycax Llenbcus
[ anoreHcogepxauwmue yrnesogopoabl OT1 =150 oo —70
CUNMKOHOBbLIE Machna O1-10 go 315
Jlerkne mmHepanbHble Macna OT1 —75 po 200
Boaa Ot 0 go 95
GIT (Ga—62 %; In— 21,5 %;Sn — 16 %) OT 15
Cyxne dnongbl Ot 75 no 850
PacnnaBneHHble COnn Ot 200 go 620

>Knakoe onoso

OT1 315 no 540

mapok 304 n 316 gomkHa 6biTb 650 °C.

[Tpnmeyvadnwmne—GIT He 3akmnaeT npumepHo ao 2000 °C, HO MOXET NoBpeanTb HEKOTOPLIE MaTepuarnsl, T.K.
CMavMBaeT NOBEPXHOCTb M CHUMAET C Hee oKeuad. ANOMUHUIA N cepebpo NoaBEeprarTcs 3p03nn MeaneHHO NPpU KOMHAaT-
HOW TemnepaTtype n beIcTpo nNpu Temneparype cebiwe 100 °C. Ctanb mapok 304 n 316 MOXET HaXOANUTLCH B KOHTAKTE C
GIT Ha Bo3ayxe npu 406 °C B TeueHne 520 cyT 6e3 noBpexageHmnn. MakcumanbHas TemnepaTtypa KOHTakra co cranbto
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[MTpynoxeHve B
(cnpaBo4HOe)

[MpumMmep oueHKU pacLLUpPeHHOU HeonpenerneHHOCTU NOBEPKU TepMonpeobpasoBaTenen
COMNMpoOTUBNeHUA Knacca A npu temnepartype 95 °C ¢ npuMeHeHUeM XUOKOCTHOIo TepMocTarta

B.1 Unudbopmauma o noBepseMomM TepmonpeodbpasoBaTene cConpoTuBreHUs

TepmonpeobpasoBatens conpotuBnenns tuna TCI1. YcnoBHoe o6o3nHaveHne HCX — Pt 100. Knace A no
[[OCT 6651. Donyck npu 95 °C + 0,34 °C.

B.2 CpegocrtBa namepeHmn, ncnonb3yemMbie NPy noBepkKe

B.2.1 BoasHown TepmocTaT

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

HepaBHomMepHOCTL Temneparypsl B pabovem obveme a- =+ 0,01 °C.

[ nybuHa norpyxxenmnsa TC 350 mm.

B.2.2 3TanoHHbLIN TepMmornpeodpa3oBaTenb COMPOTUBIIEHNA

PacwupeHHaa HeonpeaeneHHoCTb (MnNn AoBEPUTENBHAS MOMPELHOCTb NPU AOBEPUTENBHOW BEPOATHOCTU 95 %)
npu Temnepatype 100 °C U, =+ 0,12 °C (1/3 ponycka TC).

HecTtabunbHOCTEL 3a MeXxnoBepodHbin nHTepean a, = + 0,05 °C.

B.2.3 MocCT nOCTOAHHOIoO TOKa

[lpegen ocHoBHOM Agonyckaemon norpewHocTn A, = + 0,002 Owm.

CKO peaynbTarta namepenuns conpotmerneHnsa 100-omHoro TC B noBepodHon nabopatopum npu temnepatype 95 °C
u(r.,) = 0,005 Owm.

B.3 brogxet HeonpegeneHHOCTH

biogxet HeonpegeneHHOCTU N3AMEPEHUSA TEMNEPATYPLI B TepMocTaTe npeacrtaeneH B tabnuue B.1. brogxeT He-
onpeaeneHHoOCTN n3aMmepeHns conpoTuBneHns noeepsiemoro 1TC npeacrasneH B Tabnuue B.2.

Tabnwunuya B.1— biogxer HeonpeaeneHHOCTU N3MEPEHUA TEMNEPATYPLI B TEpMOCTaTE

Bknaa B cymmapHyto
CTAHOAPTHYIO Heornpe-
OeneHHOCTh

MCTOUHUK HeonpeaeneHHOCTH OueHka cTaHOapTHOU KosdhduymeHr
M MeToq pacyera HeonpeaeneHHOCTH BITUAHUSA

Cny4vanHblie 3@EKTbI PN N3MePEHNNn (no
NATU N3MEPEHUAM) 0,0022 1/0,385 0,0058
U (Fp5)= U (Fap)N5

HecTabunbHOCTb TEMNEPATYPLI B TEPMOC-
Tare 0,0116 1 0,0116
U (t) = A3

[‘pagynpoBKa 3TANOHHOIO TepMonpeob-
pasoBarerns 0,06 1 0,06
u(ot)=U,2

ONeKkTponamMmepuTenbHas ycTaHOBKaA

u(8rg) = A3 0,00067 1/0,385 0,0017

HecTabnnbHOCTb 3TAnNOHHOINO TEpMOonpe-
obpasoBaTerns 3a MeXXnoBepo4HbIN MHTEPBAr 0,0289 1 0,0289

udt)=a,~N3

CymMmapHasi cTaHgapTHasi Heonpeaenet-

HOCTb TeMrepaTypbl 0,068
uft), °C
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Tabnwnua B.2— biogker HeonpeaeneHHOCTU N3AMEPEHUSA CONPOTUBIEHUA NOBEPAEMOro TepmMonpeobpasoBarens
COMPOTUBINEHUSA

. Bknaa B cymmapHyto
OueHka cTaHOapTHOU KoapuumneHT A B LY Py
MCTOUMHUK HeonpeaeneHHOCTH CTAHOAPTHYIO Heonpe-
HeonpeaeneHHOCTU BIUAHUSA
NeneHHOCTh

Cny4vanHble 3PEKTbI NPN N3MEPEHUN

0,0022 1 0,0022
U (Fap5) = U (Map)N5
3ﬂ8KTpOM3M8pMTEJ'I—bHaFI YCTAHOBKA 0.00067 : 0.00067
uor,)=A,/3
[Tepenag temnepartyp B pabovem obbeme 0.0058 0.385 0.0022

u(dt)=a/N3

CymMmmapHas ctaHgapTHasi HeonpeaeneH- 0 0032
HOCTb CONMPOTUBNEHUSA U(R)), OM ’

B.4 PacueTt cymmapHOW CTaHOAPTHOWN HEOMNpeaernneHHOCTN NOBEPKU

CyMMapHyio cTaHAapTHYIO HeoNpeaeneHHOCTb MoBepKu paccyuTeiBaoT no opmyne (19) npu €, = 0,385 Om/°C.
u (R)=0,0262 Om.

B.5 PacwupeHHada HeonpeaeneHHOCTb NOBEPKW

[1pun k = 2 pacwumnpeHHast HeonpeaeneHHocTb noBepku U = 0,0524 Om. PacwunpeHHas HeonpeaeneHHOCTb NOBEPKU B
TemnepatypHom skeuBanente U,= 0,136 °C.

BbiBOA:
Komnnekc cpeaicTB NOBEPKU npuroaeH anst noeepkn TC knacca A npu temnepartype (95 + 3) °C (no 6.8 pacwmpen-

Has HeoNpeaeneHHOCTb NOBEPKM AOIMKHA ObITh NO KPAWHEN MEepe B ABa pa3a MeHblle agonycka noepsiemblX TC). 3aknto-
yeHue o rogHoctn TC gonXxHo 6bITb BblAAHO NPU YCNOBUKW BbINONTHEHUS COOTHOLLEHUIA

dR

R(t)— R ~(f)+ UY— < +Af,;

( k( X) HCX( X) ) dt X (51)
dR

(Rk(tx) _ RHCX(tx) — U)/W > _ﬁt}f!

rae Ri{t;) — cpeaHee 3HaveHue conpotueneHus nosepsiemoro TC, Owm;
t, — cpegHsasa Temneparypa, namepeHHas atanoHHbeim 1C, °C;
Rucx(ty) — 3Ha4veHne conpotueneHns TC no HCX npu temneparype £, Om;
U — pacwmpeHHasi HeonpeaeneHHOCTb peadynbrara namepeHunsi conpotuenenuns TC, paBHasa ansa gaHHon nabopa-

Topun 0,0524 Owm;
dR

dt
At,— ponyck TC no OCT 6651 npn temnepartype t, °C.

yyBcTBUTENBHOCTL TC No HCX npu temnepartype 95 °C, pasHasn 0,385 Om/°C;
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MpnnoxeHwne I
(cnpaBo4HOe)

[MpumMep pacyeTa paclLMpeHHOU HeonpeneneHHOCTU rpagyupoBKU TepMonpeobpa3oBaTenen
CONpPOTUBIIEHUA B CyXOONMO4YHOM TepMocTaTe npu temnepartype 400 °C

.1 UHdhopmauuma o rpaaympyemMmom TepmonpeodbpasoBarene ConpoTuBneHns

TepmonpeobpasoBartens conpotuBnennss mogenn TE 065 tuna Pt 100, dompma Rosemount, gnameTtp Kopnyca
0,35 MM, AnuHa norpyxaemom vactn 350 mm.
TpeboBaHus K paclLMPEHHON HeonpeaeneHHoCcTn namepenmnn npu temnepatype 400 °C: + 0,46 °C.

[.2 CpeacrtBa namepeHun, nCnonb3yemMble NP rpaaynpoBkKe

[.2.1 Cyxobno4nbin TepmoctaTt mogenu 9173, dompma Hart Scientific:

- 6nok D npu temnepartype 400 °C,

- HecTabnnbHOCTb TEMNepaTypbl B BNIOKe B CTALUNOHAPHOM PEXNME

A, =1 0,01 °C;

- nepenag temMneparyp Mexay kaHanamuv bnoka (pagvanbHbiv rpagueHT Temnepartypsl) a,= + 0,025 °C,;

- NBMEHEHNE TeMMepaTypbl B N30TEPMUYECKON 30HE Dnoka (BepTUKalbHbIM rPaANEHT TEMNEPATYPbl HA ONUMHE
60 mm OoT gHa kaHana ) a., = + 0,25 °C;

- mybuHa norpyxeHusi TepmonpeobpasoBaTens conpoTuBneHnss B 6nok tepmoctarta 203 mm.

[.2.2 3T1anoHHbIK TepmonpeobpasoBarenb conpotuBneHns tuna 3TC-100 3-ro paspsaa, «BHAWUM vm. O1.N. Mek-
aerneesar», JOBEPUTENbHAA NOrPELHOCTb NPU JOBEpUTENBHOW BEPOoATHOCTH 95 % npu 420 °C U, =1 0,07 °C, HecTabunb-
HOCTb 3a MeXnoBepo4dHbin MHTepBan a, = + 0,01 °C.

[.2.3 MocTt noctosiHHOro toka «Super Thermometer 1590», donpma Hart Scientific. [1o cneundukaymm narotoBuTe-
nsa ans BXogHoro conpotuenerHust ot 25 ao 400 Om npun ncnonb3oBaHun onopHon mepbl 100 OM n namepuTenbHOro Toka
1 MA OTHOCUTENbHAs NOrPELLHOCTb HOPMUPOBAaHa Kak 6 -107° (6 ppm), 4YTO NPUBOAUT K paclUMPEHHOWN HeEoONpeaeneHHOCTU
namepeHnn ansa conpotuenenns 250 Om (cooteeTcTByowero 400 °C) U, = £+ 0,0015 Owm.

CKO pesynbrara namepeHus conpoTmernennst B nosepoqHon nabopartopun «BHAMM um. [1.1. Mengeneesa» ans
TC HoMuHanbHbIM conpoTusnenHnem 100 Om npu temnepartype 420 °C, paccuntaHHoro no pesynetatam 100 namepeHmnn B

peEnepHoON ToYKe 3aTBepaeBaHns UMHKA (BPEMS MHTErpupoBaHuns 12 ¢, BpemMs KaXxgoro otcHeTa npu gsyxX HanpasrieHUsAX
TOoKa 2 ¢), u (r.,) = 0,004 Om.

.3 Pe3ynbTaTbl NU3MEPEHUN

DTanoHHbIN TepMmonpeobpasoBatenb conpotTuereHns ITC-100 6bin NOAKNIOYEH K OQHOMY U3 KAHANOB N3MEPUTENb-
HOro MOCTa, U B NporpamMmmy 6binn BBeAEHbI KO3 PUUNEHTBI MHTEPNONALNOHHOW 3aBUCUMOCTU CONMPOTUBIIEHNE — TEMITE-
patypa no MTLU-90. Takum obpaszom, ITC-100 pernctpupoBan Temnepatypy kanubparopa B rpagycax Lenbcus. K
Opyromy kaHany mocta bein nogkniodveH nosepsiemoin TC. Bpems nHterpupoBanums 6biio yCTaHOBNEHO Ha 12 ¢, BpeMS

KaXXJoro oTcHyeTa npu AByX HanpaBeHUsX Toka — Ha 2 €. Takum obpasom, KaxXabin pesynbeTtar, NpMBeAeHHbIN B Tabnuue,
NoNy4YeH Kak cpegHee 3Ha4vyeHne 13 pesynbTaToB WecTn namepeHun. lpoeegeH nonepemMeHHbIn OTCHET NOKa3aHUN aTa-

NOHHOro n nopepsiemoro TC. PeaynbTaTthl NnpuBegerbl B Tabnuue .1,

Tabnwunuya [.1— Pe3ynbraTbl nUamepeHun

TepmonpeobpasoBaTenb 9T1C-100 TE 065 Pt 100
Mamepsiemasn BenmimnHa T, °C R, Om
Pe3yNbTaTbl U3AMEPEHUN 400,0152 2470673
400,0186 247,0692
400,0203 247,0705
400,0196 247,0689
CpeaHee apuddmMeTUIECKOE 3HAYEHNE 400,0184 247,0681
tmax — tmin, “C 0,0051

.4 BrogxeT HeonpeneneHHOCTH

BrogxxeTt HeonpeaeneHHOCTU N3MEPEHNSA TEMMNEPATYPL! B BNOKe npeactasneH B Tabnuue [.2.
biogxetT HeonpeaeneHHOCTU 3MepeHnss conpoTuBneHns noepsiemoro TC npeacrasneH B Tabnuue I.3.
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Bknaa B cymmapHyto

u.(t), °C

NCTOUYHUK HeonpeaeneHHOCTH OueHka cTaHaapTHOU KoapurumeHT
CTaHAApPTHYIO Heonpe-
N MeTon pacHeTa HeOornpeaeneHHOCTH BITUAHANA
NeNeHHOCTb
Cny4vanHble 3pPEKTh Npn N3MepPeHnn (no
LECTUN N3MEPEHUAM) 0,0016 1/0,35 0,0047
U (Np6)= U (Fap)NG
HectabunbHOCTb TEMNEPATYPLI B BNOKE
u (ts) = (tmax _ l(min)fz\/g 05001 > 1 0’001 5
[ pagyvnpoBka atanoHHoro 1C
u(t,)=U/2 0,035 1 0,035
INeKTponaMmeputenbHasa ycrtaHoBKa (Mo
cneundunkaumn) 0,0008 1/0,35 0,0023
u(r,)=UJ2
HectabunbHoCTb 3TanoHHoro TC
u(5t,) = aa/\/g 0,0058 1 0,0058
CymmapHasa ctaHgapTHasi HeonpeaeneH-
HOCTb U3MEPEHUA TEeMNEpaTypbl 0,036

Tabnwnua [.3— biogxer HeonpeaeneHHOCTU N3AMEPEHUSA CONPOTUBNEHNA NOBEPAEMOrO TepmMonpeodbpasoBaTens

Bknaa B cymMmmapHyto

u(R,), OM

Y OueHka cTaHaapTHOU KoaPpurumeHT
CTOYMHUK HeonpeaeneHHOCTH CTaHOAPTHYIO Heonpe-
HEeOornpeaeneHHOCTH BITAAHNA
NEeNeHHOCTb
Cny4vanHble 3pPeKThI NpN N3MepeHnn (no
LLECTUN N3MEPEHUAM) 0,0016 1 0,0016
U (Fap6)= U (Fgp)NB
INEKTPON3IMEPUTENbHAS YCTAHOBKA
u(Sr)=UJ2 0,0008 1 0,0008
[lepenag Temnepartyp no BEPTUKANBHOW
oCHU 0,147 0,35 0,0515
u(dt.)=a. A3
[lepenag temnepartyp mexagy kKaHanamm B
bnoke 0,01471 0,35 0,0051
u(dts,) = a,/N3
CymmapHas ctaHgapTHas HeonpeaeneH-
HOCTb CONPOTUBIEHUSA 0,0518

.5 Pac4yeT cymMmmapHOW CTaHOAPTHOW HeonpeaeneHHOCTU rpaaynpoBKU
CyMMapHyo cTaHAapTHYI0 HeonpeaeneHHOCTb rpagynpoBKky paccunteiBaroT no goopmyne (19) npn C, = 0,35 Om/°C.

u(R) = 0,0532 Owm.

[.6 PacwwnpeHHas HeonpeOeneHHOCTb rPaaynMpoBKU M pe3ynbTaT rpagaynpoBKHU

[lpy k = 2 pacwmnpeHHas HeonpegeneHHocTb rpagynposkn U = 0,1064 Om. B TemnepatypHom skBuBaneHte U, =

= 0,304 °C
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BoiBOA:
ConpotueneHue rpagympyemoro TC npu temneparype 400,02 °C HaxoauTtcs B nHTepane (247,068 + 0,106) Om ¢

BEPOATHOCTBLIO 95 % B npeanonoXxeHnn HOpMarnbHOro 3akoHa pacnpeaeneHmnsi BeposATHOCTU. PacwmpeHHas Heonpeae-
NEHHOCTb NPaayMpoOBKM TepMonpeobpasoBaTens CoOnpoTUBIEHNS B TeMNepaTypHomMm skBmBaneHTe cocrtasnset 0,30 °C,
YTO COOTBETCTBYET TPEBOBAHUSAM K PaCLUMPEHHON HEONPEOAENEHHOCTU N3MEPEHUA TEMMEPATYPLI TEpMOoNnpeobpasoBare-

nem conpotuernennsa TE 065 Pt 100 npn 400 °C.
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[Mpnoxenve L
(cnpaBo4HOe)

OTKnoHeHue 3aBucuMocTu KanneHgaapa — BaH [rw3eHa oT ctaHpgapTHou doyHkumuu MTLLU-90
B pasNUYHbIX gMana3oHax TeMmnepaTtyp

At, °C
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'0,020 v
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300 500 600 700

t, °C

PucyHok .1 — OTtknoHeHue 3aBucnmoctu KanneHgapa — BaH Hio3eHa ot ctaHgapTtHon yHKkummn MTLL-90

B Pa3nNn4HbIX gnanas3oHax TeMneparyp

bubnuorpadpua

[1] MexayHapoaHnas TemnepatypHas wkana, 1990 r. (The International Temperature Scale of 1990) (TekcT onybnnkoBaH:

[2] PekomeHpaummn no
MEXrocyaapCcTBEHHOW

cTaHgapTU3aumn
PMI 43—2001

[3] CtaHpapT EBponenckon
accounaumm rno akkpegntTaumm
nabopartopun EA-4/02

[4] CtangapT ACTM E 644-04

[5] CtaHpgapT EBponenckon
accoumaumm no akkpeauTauum
nabopatopnm EA—10/13
(MpunoxexHwne B)

Metrologia, 1990, v. 27, pp. 3—10)

[focypaapcTBeHHas cucrtema obecneveHns eanHCcTBa namepeHun. lpnmenenne «Py-
KOBOACTBA MO BbIPaXXEHUIG HEONPeaeNneHHOCTU U3MEPEHNINY

BoipaxeHne HeonpegeneHHoCcTn mnamepeHunss npu kanunbpoeke (Expression of the
Uncertainty of Measurement in Calibration)

CTaHpgapTHble MEeTOoAbl UCMbITAHMW NS NMPOMbILWNEHHLIX TepMonpeobpasoBaTenen
conpotmBnenns (Standard Test Methods for Testing Industrial Resistance
Thermometers)

PykoBOACTBO NoO KannbpoBKe TeMmnepaTypHbIX Kannbpartopos, [NpunoxexHue B: Peko-
MEeHAAUMN MO UCNONb30BaHUIO TemnepaTtypHbiX kannbpatopoB (Guidelines on the
calibrations of temperature block calibrators, Annex B: Recommendations for the use
of temperature block calibrators)

[6] HononHutenbHas nHgpopmaumnsa K MexgyHapogHon temnepartypHoum wkane 1990 r. (Supplementary information for the
International Temperature Scale of 1990), gokymenT MexgyHapoaHoro 6topo mep n sBecoB 1990 r.
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