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TOCYIJAPCTBEHHDBIN CTAHIAPT POCCUHNCKON ®OEAEPALUUMU

IocynapcTBeHHas cucTema obecneyeHHA eIHHCTBA H3MepeHHI

TEPMOMETPbBI COITPOTUBIIEHHUA IIVIATUHOBBIE 3TAJTOHHBIE
1-ro B 2-ro PA3PA10B

MeToauka noeepku

State system for ensuring the uniformity of measurements.
Standard platinum resistance thermometers of the first and second grades. Methods of calibration

Jata sseaenus 1999—07—01

1 Obnactb npuMenenus

Hacroawuii craHAapT pacnpocTpaHsieTCst Ha IUIaTHHOBLIE 3TATOHHbBIE TEPMOMETPbI CONMPOTHUBIEHHMA 1-ro
W 2-ro pa3psuos, fpeaHA3HAueHHbIe LIS WU3MEepeHUs Temnepartyp oT MuHyc 259,35 no runoc 1084,62 °C
(13.8—1358.77 K) (1as1ee — TepMOMETPbBI), M YCTAHABAMBAET METOAUKY MX MEPBAYHONH U MEepUOAMYECKOiA
nosepok B coorBeTcTBUU ¢ TOCT 8.558. Obure TexHuyeckue TpebGOBAHUS K TEPMOMETPAM YCTAHOBJIEHBI
B TOCT P 51233,

2 HopmaTuBHbIe CCbLIKH

B HacTosieM cTaHaapTe KUCMOAb30BaHb! CChUIKM Ha CNEMYIOLIME CTAHAAPTHI:

TOCT 8.028—-86 TCH. T'ocymapcTBeHHbIiT MepBUYHBIA 3TAJIOH U TOCYI2PCTBEHHAS MOBEPOYHAs
CNeMa IS CPEACTB U3MEPEHUH 3MeKTPUUYECKOT0 CONPOTUBIEHUS

[OCT 8.558—93 TI'CU. lN'ocynapcTBeHHAas MOBepOYHAsH CXeMa LISl CPEACTB U3MEPEHUH TEMITEPATYpbI

F'OCT 17435—72 JluHeliky yepTexXHble. TeXHHYECKHE YCIOBUS

I'OCT 18300—87 Cnupt 2THNO0BbI peKTUPHUKOBAHHBIA TexHUYeCKUH. TeXHUYECKHE YCTIOBUS

[OCT 23737—79 Mepbl 3eKTpUYECKOTO COMPOTUBIeHUS. OOLUMe TeXHUYECKHE YCIOBUSA

[OCT P 51233—98 TepMoMeTpbl CONPOTHRIEHHUS TUTATUHOBbIE 3TaJIOHHBIE 1-ro U 2-ro paspsiios.
Obuwie texHuueckue TpedbosaHus

3 OnpeneieHns, 0003HAYEHUS U COKPAIIICHUS

TepmoMeTp — 3TAIOHHBIH (0Opa3UOBbI) MJATUHOBBII TEPMOMETP COMPOTUBAECHHUS l-ro u 2-ro
PA3pPsLI0B.

Tepwmomerp tuna [ITC — nnaTMHOBLIA TEPMOMETD COMPOTUBNEHUS ITANOHHBIR CTEPXHEBOH, Tpea-
H43HAYEHHBIH 15 U3MEpeHUs TeMIepaTypbl oT MuHyc 196 no mmoc 660,323 °C.

TepmomeTtp THR2a BTC — BbicOKOTEMITEPATYPHBIA TEPMOMETP COMPOTHUBIIEHHUS MJIATHHOBBINA 3TAIOH-
HbiH CTePXHEBOMH, NpeiHa3Ha4YeHHbIM ANs U3MepeHus Temneparypsl oT 419,527 no 1084,62 °C.

Tepmomerp Thna TCITH — TepMOMeTp CONPOTHBIEHHUS TUTATUHOBBIM HU3KOTEMIIEPA I'YPHBIA KarcyJb-
HbI{, NpeaHa3HaYeHHbIN LIS H3MEPEHMS TeMIepaTypbl oT MHUHYC 259,35 no rmoc 100 °C.

OTHocHTe/IBHOE COMPOTHRIICHHE TepMoMeTpa NpH TemmepaType T — OTHOLUEHUE CONPOTHUBIEHUS Tep-
MOMeTpa npu Temnepatype 7 K €ro CONpPOTURICHHUIO B TPOMHOU TOYKE BOJBI.

HomunabHoe conpoTHsieHne TepMOMeTpa — COMNPOTHUBAEHHE TepMoMeTpa NpH Temnepatype 0 °C.

H3mepuTensHblil TOK — CHIA TOKA, NPOTEKAIOLLETO Yepe3 YYBCTBUTENBHBIN 3/IeMEHT TEPMOMETpA NPH
U3MEPEHUM TEMIEPATYPSL.

T — Temnepatypa B kenbBuHax (K);

't — temneparypa B rpaaycax Lenscus (°C);

Ry — HOMUHaNbHOE CONPOTUBICHNE TEPMOMETPA;

R, — conpoTUBIEHHE TEPMOMETPA B TPOMHON TOUYKE BOIbI;

— COMpOTHUBIIEHHE TEPMOMETPA B pETNEPHOil TOYKE;
» — OTHOCUTEJIbHOE COTIPOTHBJIEHWE TEPMOMETPA B PENEPHOH TOUKE (P -— CHMBOJ XMMHYECKOTO

3/1EMEHTA);

CKO — cpenHee KBanpaTHYecKoe OTKJIOHEHHE.

N3nanue opunansHoe
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4 OnepausH noBepkH

[ToBepka TepMOMETPOB BKIIIOYAET B cebs onepauuy, ykasaHHble B Tabnuue 1.

Ta6aunua | — OnepaunH NOBEPKH
Mynkr Obs3aTe bHOCTD n'pone;lcmm
MOBEpOK
HanmeHoBaHHe OonepaunH HACTOAUIETO
i CTaHaapra - -
1. i MepBHYHONA nepHOAHYECKON
| R e .
| BHeluHH#t ocMOTp M ONpoGOBaHKeE 9.1 ! + +
2 IIpoBepKa 31eKTPHYECKOrO CONPOTHRIEHHS H3ONALIHH 9.2 ‘ + — ‘
3 OmnpeneneHHe METPONOTHYECKHX XapaKTEPHCTHK Tep- |
MOMETPOB i "
3.1 OmpeaeneHne HeCTaOUIBHOCTH 93,94 95 ; + +
3.2 OnpeaeneHue OTHOCHTENBHOIO COMPOTHRIEHHS 96 ; + +
3.3 Onpeaenenue rpaiyHpoOBOYHOH XapaKTEPHCTHKH [ 97,98 + +
3.4 OnpenencHue JOBEPHTEIBbHON NMOIPEIHOCTH .10 + +

MpuMeyaHue — «+t» — MNoBepKa obsd3aresibHa; «—» — TOBEPKa HeobA3aTeNbHA.

5 CpencrBa nosepxHu

S

TIpu noBepke ROJXHBI ObITh HCHONB3OBAHBI CPEACTBA H3MEPEHHI M BCIIOMOTaTeRbHbIE CpelcTBa;

yKa3aHHble B Tabauue 2.

Tabawmua 2— Cpeactsa H3MepeHHH U BCTiOMoraTe/lbHhe CPEACTBA

| HaumeHoBaHMe cpelcTB M3MEPEHHH
W BCTIOMOTATE,THHBIX CPeICTB

HOpMaTPlBHO-TCXHH‘lCCKaﬂ XapakKTePHCTHKA

1 Tuneiika
2 Amryia TpOHHOM TOYKH BOIB

3 Meus 2718 oTXMUra

|
i 4 YcTaHOBKM A1 peaTH3alliy pe-
- mepHbix Toyek MTII-90 [1]:

4.1 Touka IiaBlieHHs TaLTHS

4.2 Touka 3aTBepacBaHHSA MHINSA
4.3 Touyka 3aTBeplecBaHKA 0;10Ba
4.4 Touka 3aTBepIcBaHHS LIMHKA

4.5 Touka 3aTBepaeBaHNA ATIOMH-
' HUA

4.6 Touka 3aTBepaeBaHMs MeaH

5 YcraHoBka a1 peaIM3alMH

IauHa wkanst 750 MM nno TOCT 17435

IlnyHa BHyTpeHHero xonoaua 300—350 MM, anamerp 8—20 mm. ‘
NorpelHocTs BocnpoH3BeaeHHs TeMIepaTyphi (ba30Boro nepexosa He |

6onee +0,0002 °C

BHy’l‘pCHHﬂﬂ NOBCPXHOCTb NMEYH HE NOJIXHA COACPXATb META/LTUYECKUX

YyacTeit.

Pabouas teMneparypa 100—1100 °C.
ABCONI0THAA NMOTPELIHOCTD NOAACPXKAHHA TeMIlepaTyphl +2 °C.

['pamneHT TeMmepaTyphl B paboueM NpocTpaHCTBe Nneyn He 6onee 5 °C/M

Iepenan temnepatypnl B pabo-

0,05
0,1
0,2
0,2

0,5
1,0

IuanasoH Temnepatyp MUHyc 259 — muHyc 253 °C u MuHyc 219 —

BaHH OAMXEHHBIX razos Thna BKT MHHYc 196 °C.

6 Ycraxoska Tuma YI'T w15 rba.ny- ;
HPOBKHM TEPMOMETPOB |

HectabwibHocTh TeMnepaTypsl 3a BpeMs H3MepeHHs He Gonee | MK

YyeM MpPOCTPaHCTBEe MeYM Ha [IHHE
| aMITyJIbl perniepHoM ToukH, “C:

i

ADBCOIIOTHas NOrpelIHOCTb BOC- |
NIpOM3BEAEHHA TeMnepaTypbl $aso-

BOT'O riepexoaa,

Pa6ouas Temneparypa munyc 259 — runoc 30 °C.

HecrabunsHocTs TeMniepaTyphl 3a BpeMs H3MepeHHs He 6onee | MK

°C-10-%
+0,5
40,5

+1

+2

+2
%5
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Oxonuanue mabauyst 2

S -
! HaumcHOBaHKC CPCACTR HIMCPCHHUH I HopMaTUBHO-TeXHHUECKAs XAaPAKTEPUCTHKA

| H BCNOMOTaTe1bHbIX CPCACTB !

4 7 TepmomeTp — pabounit  ITAIOH | Hwnana3on temnepatyp MuHyc 259—0 °C no F'OCT 8.558

tuna TCITH

8§ TepmomeTp — pabouni 3TanoH ‘ Iunana3on temnepatyp MUHyc 196—0 °C no T'OCT 8.558
Cruna [TC '

‘ 9 Tepmomerp — pabounit 3tanoH Huanazon temnepatyp 0—100 °C no TOCT 8.558
" runa TCITH

10 TyabT AnA W3MEpPEHHUs COMNpo- [MorpeliHOCTL H3MEpPEHHS CONPOTHBNEHHUS He Gonee +0,0005 %
! THBIIEHUSI TEPMOMETPOB

11 BranoHHas Mepa 3jieKTpHYec- HomuHanpHoe 3HaueHWe conpoturiaeHus: 0,1; 1; 10; 100 OmM — no
: KOTO COTPOTHRICHHS FOCT 23737.
IMorpewHocts ana 1-ro paspsaa no F'OCT 8.028.
; Mepa 31eKTPHYECKOrO COTPOTHRIEHUSA N0/1KHA ObiTh TEPMOCTATHPOBA-
. Ha.
i HectabunsHocTh NOAAEpXAHHS TEMIEPATYPHl HE J0XKHA NTPUBOINTS K
| N3MEHEHHUIO 3HAUEHHMS MeEpbl 3NIEKTPUYECKOTO COTNPOTHBAEHMS 3a BpeMsa
‘ naMmepeHuns 6onee yem Ha 0,0002 %

‘ 12 TepMoMeTp I  HM3MEpPEHMS NMorpewHocts He Gonee +0,05 °C
TEMNEPATYPbl MEPbl NEKTPHUCCKOTO |
CONPOTUBIEHHA ;
13 Tepmoctat Hynesoit TH-12 | Bocnpoussoanmas temneparypa 273 K, norpemHocTs 0,03 K
14 TepMOMeTp INH  M3MEPEHMA | Morpewnocts He Honee 0,2 °C

TeMMEPATYpPhbl NOMELIEHHS
15 Merommerp tina E6-17 Iunanason namepenuit or 10 go 3-10'° Om |

|

| i
16 Turpomerp BUT-2 ‘ MorpewHocTs He Gosee £(S—7) % i

i

17 BuHOKynspHbIH  MMKpOcCKON — *
bM-51-2
18 Undpopoit myrbTHMeTp M-838 | MMorpeltHocTb B 3aBUCHMOCTH OT H3MepsieMo# (hH3NYeCKOH BETMUMHBI:

- | +(0,25—2,0) %

Mpusmeuanue — Jonyckaercs HCTOAb30OBAaTh IPYTHEe BHOBb pa3paboTaHHbie WX HAXOIALLHECH B TPUMEHE-
HIM CPEACTBA M3MEPEHMMH, NpoLliellMe NMOBEPKY U YAOBNETBOPAIOLLME TPeOOBAHHAM HACTOSILIETO CTaHAApTA. ‘

6 YcaoBHS TIOBEPKH

[Mpu npoBeneHUH NMOBEPKH MOJKHbBI ObITh COOMIONCHBI CIEAYIOLIHE YCIOBUA:

6.1 MynbT Ans M3MEpEeHHs1 COMPOTHBIEHHUS TEPMOMETPOB (llajiee — MYNbT) JOJXKEH HaXOOMTHCH B
roMelIeHHH Npu TeMrepaType Bo3ayxa (20+2,5) *C, OTHOCHTENbHOI BAAXHOCTH Bo3ayxa He Gosee 80 %,
aTMocgeprom aasnenun (101,3x10) xIla.

6.2 HamepuTenbHblit TOK A1 TEPMOMETPOB PaliMYHLIX THUIOB [IOMXKEH COOTBETCTBOBATb
FOCT P 51233.

6.3 B nomeuieHUK, B KOTOPOM MPOBOASAT MOBEPKY, HE AOJXKHO ObITh AbIMA, MbUIH, BUOpPALIMH.

7 IoaroToBKa K nosepke

-Tlepen npoBeneHMeM NMOBEPKHU clienyerT:

7.1 [lpoBepuTh HANUUKE BCEX CPEACTB U3MEPEHUII U BCMIOMOTATEIbHBIX CPENCTB, HEOOXOAUMBIX Ast
MOBEPKH, COrIaCHO pasfesy 5 ¥ HOpMAaTUBHOW NOKYMEHTALMWH, YCTAHABIMBAIOWIEH METOOAUKY HX 3KCILUTY-
aTaLuuu.

7.2 TlpoBepHUTb COOTBETCTBHE YCIOBHI NOBEPKH TpeOGOBAaHMAM pasnena 6.

7.3 MoarotoBuTh K paboTe CpeAcTBA U3MEPEHUI ¥ BCMIOMOTraTebHbIE CPENCTBA COMMIACHO 3KCIUTya-
TAUMOHHON JOKYMEHTallMH HAa HMX.

7.4 TlpotepeTb norpyxaeMble 4acTH TEPMOMETPOB 3THJOBbBIM PEKTU(PHKOBAHHBIM TEXHUYECKHUM
cnuptom o TOCT 18300.
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8 TpebGoBanus 6e30NMaCHOCTH

8.1 TNpu obopynoBaHMM TaGOPaTOPHOTO MOMEILEHHS W MPOBEAEHWU MOBEPKM B CBA3M C MpPUMEHe-
HHEM XHUIKHUX [a30B CAeAYET BHIMOJHATH IIPaBHIa TEXHUKH 6€30MMaCHOCTH U TPONU3BOACTBEHHON CAHUTAPUH.

8.2 Tlpu paboTe ¢ OXMUXEHHBIMH ra3aMi Heo6XOIMMO MOJIb30BATHCSA CPEACTBAMU WHIAMBUIYATbHOM
3a1IMTBI ¥ COBTIONATE OCTOPOXHOCTD, T2K KaK MOMAaIaH1e XUAKOCTH Ha HE3alUIIEHHbIE YYACTKH KOXHOTO
IOKPOBA M CIM3HCThIE OGOMOYKH MPHUBOIMUT K TSKEJBIM OGMOPOXEHHSIM U OXOraM.

8.3 IMomewmeHue 1abopaTOpHH IODKHO GbITb 060PYIOBAHO MPHTOYHO-BHITSDKHON BEHTHJISILIMEH.

8.4 Cocynsl JIpioapa, IpeaHa3HayeHHbIe U1 paboThl C XXMAKMMH ra3aMH, JOJKHbI ObITb YUCTBIMU U
cyxumu. HeobxoauMo Gepeub cocynsl Jlpioapa oT nonaxaHusi B HUX OPraHM4eCKHUX BELLECTB.

8.5 3ampelaeTcsi 3aTHBAaTh OXIKEHHBIE Ta3bl B cocynbl [lbloapa Npy OTCYTCTBMM B HMX BaKyyma.

8.6 Tlpu paboTe c aMIyJaMH TPOHHOI TOUKH BOIbI (Hanee — aMImy/bl) cieayeTr cobnionarb ocodyio
OCTOpOXHOCTb. PaGoTaTh ¢ aMITylaMH pa3pelliaeTcs TONbKO B 3aIUMTHBIX OYKax.

8.7 B moMellleHKH, B KOTOPOM IPOBOASAT MOBEPKY, KATETOPHUYECKH 3AMPELLAETCA KYPUTh, TMOJb30-
BATbCA OTHEM, XPAHUTbh OTHEONACHbIE U TOPIOYME BEIIECTBA U MATEPHAIBI.

8.8 Bo BpeMsi MpoBeleHHUS MOBEPKH MTPH BBHICOKHX TEMIIEPATYpax TEPMOMETP CJIENyeT M3BJIEKATb U3
[IeYy MeUTeHHO, cobTI0ast 0CoBYI0 OCTOPOXHOCTb BO M36eXaHMe TIOTyYeHHA OXOrOB.

8.9 Tlocne u3BIEYEHUS TEPMOMETpPA M3 [IeYM 3arpeliaeTcs TporaTh €ro pykaMd U KilacTb Ha
JIErKOBOCILTAMEHSIOLLYIOCS TTOBEPXHOCTD.

9 IlpoBenense MOBEpKH

9.1 BHemwHUH ocMOTp U onpodoBaHHUE

9.1.1 Tlpu ocMoTpe CliemyeT YCTAHOBUTh COOTBETCTBHE TEPMOMETpPA TPEGOBAHUSAM, UINOXKEHHBIM HUXE.

KOMIUTIEKTHOCTD, YIIAKOBKA, MAPKHUPOBKAa M rabapuTHbIe pa3Mepbl TEPMOMETPA JOJIXKHbI COOTBETCT-
BOBaTh TPeGOBAHMAM HOPMATHBHON TOKyMEHTALIMHM Ha TEPMOMETpPbI KOHKpeTHbIX THNoB ¥ 'OCT P 51233.

060104Ka TEPMOMETPA I0JIKHA ObITh 6€3 MOBpeXAeHUH. BUTKH NIATHHOBOM CITMPANX YYBCTBHTE b~
HOTO 3JIEMEHTAa He JOJIKHBI ObITh 1e(POPMUPOBAHBI ¥ 3AMKHYTHI.

TepMoMeTphl B CTEK/ITHHO# 060104Ke MPOBEPSIOT C NMOMOILBIO OHHOKYISPHOro MUKpOCKOTa.

9.1.2 DneKTpUYECKME LIEITH TEPMOMETPA HE HOJKHBI 6bITh HapylieHbl. OrpoboBaHue IEKTPHYECKOH
cXeMbl TIPOBOAAT ¢ MOMOILLbIO LiHdpoBoro MyrbTumeTpa M-838.

TepMOMETpbI, HE YIOBJIETBOPSIOLINE TpeOOBAHUAM, HITOXEHHBIM B 9.1.1, JanbHEAIUUM ONepaLUsaM
MMOBEPKM He MOIBEpraioT.

9.2 MpoBepka 3NeKTPUYECKOTO CONMPOTUBIEHHUSA H3ONAUHUMU TEPMOMET-
pos

Jins tepmomerpos Tunos ITC 1 TCITH npoBepKy MpoBOIAT Npy Temrepatype Bosayxa (20+5) °C u
OTHOCHUTEJIbHOM BIAXHOCTH Bo3myxa (60+15) %, tuna BTC — npu temneparype (1085+5) °C ¢ nomoiubio
MeromMmerpa npu HampsokeHuu 100 B.

DIeKTpHUYECKOe COMPOTHUBAEHHE H3OMSALIMH MEXIY BBIBOAaMM M KopriycoM TepmomeTpos Tvnos f1TC
n TCITH nmomxHo 6biTe He MeHee 1-108 OMm, TMna BTC — 5.106¢ OM. B npotuBHOM ciyyae TepMOMETP
OpakyioT.

93 Onpenenenue HecTabuabHocTn TepMoMmeTpos tuna I[NTC, pabora-
IO KUX B AManasoHe Temnepatyp 0—660,323°C

9.3.1 Onpedenenue necmabuasrnocmu mepmomempos muna I1TC npu nepeuunoli nosepke

9.3.1.1 H3MepsIOT CONMPOTHRIEHHE TEPMOMETPA B TPOHHOI TOUKe Boabl R, , MO METONMKE, U3TOXEH-
Ho#t B 9.7.8.

9.3.1.2 TIpoBOISAT OTXHUI TEPMOMETpA, I 3TOr0 BBLICPXKHBAIOT TEPMOMETD B TEYM [UIS OTXKMHIa,
npeaBapuTeNbHO HarpeToit no (660+5) °C, B TeyeHue S 4.

9.3.1.3 HM3MepsiioT CONMpOTUBIEHUE TEPMOMETpPA B TPOHHOMN TOUKe BOIbI R, .

9.3.1.4 PaccyMTHIBAaIOT 3HAYEHHE pacxoxXxaeHus Mexay R;, H R,, B TEMIEpaTypHOM 3KBHBAJIEHTE MO

dopmyne
AR, = (R, ,—R, ,)/(dR/dT),, (M

rne AR, — pacxoxaenue mexay R, ¥ R, B TeMnepaTypHoM akBuBaieHTe, ‘C;
R., — CONpOTHBAEHHE TEPMOMETPA B TPOHHON TOUYKE BOABI M1OCNE OTXMUra, OM;
| — COMPOTHBJIEHHE TEPMOMETPA B TPOMHOM TOYKE BOMbI 0 OTXKHra, Om;
(dR/dT), — 4yBcTBUTENBHOCTDL TepMoMeTpa nipu 0,01 °C, Om/ °C.

4
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3HaueHus YYBCTBUTEJIbHOCTH TEPMOMETPOB TSl PA3JIMYHBIX 3HAYEHUIA HOMUHANBHOIO COIIpOTHUBJIC-

HUSA yKa3aHbl B Tabauue 3.

Tabavua 3 — 3HaueHHE YYBCTBUTENBHOCTH TEPMOMETPOB B TPOMHOMN TOYKE BO/b

Ry. Om (dR/dT),, Om/ °C Ry, Om (dR/dT),, Om/ °C
025 0,001 10 0,04
1 0.6 0,0024 25 0,10
S 10 0,004 50 0,2

5.0 0,02 100 | 04

9.3.1.5 3HaueHue AR; He nomxHo npesbiuath 0.002 °C a5 3TaTOHHBIX TEPMOMETPOB 1 -T0 paspsaa
u 0.005°C nns 3TanoHHBIX TEPMOMETPOB 2-ro pa3psaa. B npoTMBHOM ciyyae MOBTOPAIOT OTXUL MO
9.3.1.2.

9.3.1.6 O61as NPONOIXUTEIBHOCTL OTXHIAa BO BPEMS OTpeneeHMs HeCTAGWIBHOCTH He JOXHa
npesbiuats 60 4. Eciu ycnosus 9.3.1.5 no-npexHeMy He BbIMTONHAIOTCS, TO TEPMOMETP GPaKyIOT WIH ero
pa3psig nepesoasT B 6onee HU3IKHUH.

9.3.1.7 Ecam ycnoBusi 9.3.1.5 BbINONHAIOTCH, TO TNOBTOPAIOT ONpENeNeHHE HecTabHILHOCTH MO
9.3.1.1—9.3.1.6 co ciaeaylolMMH UIMEHEHUSIMH METORUKH:

- TeMIepaTypy ne4yu AJIs OTKHUra ycTaHaBauBaloT Ha (10+2) °C Bblille BepxHero npeaena mpuMeHeHHs
TepMOMeTpa;

- obliiee BpeMsl OTXMUra He IOMKHO npeBbiiuaTh 30 y;

- ycnosue HectabunbHocTH: AR, He nomxHo npesbiath 0,001 °C s TepMoMeTpoB |-ro paspsiia u
0,002 °C ans TepMomeTpoB 2-To pa3psna.

I1puMeyanue — Bepxuuit npenen npuMeHeHUs TepMoMeTpa BoIGHpaloT U3 pana: 29,7646; 156,5985; 231,928;
419.527; 660,323 °C. INpenen ykasbiBaloT B HOPMAaTHBHON JOKYMEHTAlIHN Ha TEPMOMETP.

9.3.2 Onpedenenue necmabunsnocmu mepmomempoe muna I1TC npu nepuoduueckoii nosepice

9.3.2.1 H3mepsaIOT CONpOTHBIEHHE TEPMOMETPA B TPOIHOM TOYKE BOAbI R, ,, M0 METONHKE, H3TOXEH-
Hoit B 9.7.8.

9.3.2.2 BbluucngI0T pa3HOCTb MEXAY 3HAYEHHEM COMPOTHUBIEHHUS B TPOHHONH TOYKE BOJBI R .,
NpHBEAEHHbIM B CBMIETE/NILCTBE O MpEAblAylled noBepke, U R,, B TeMNepaTypHOM 3KBUBAJIEHTE MO
dopmyne (1).

Ecau pasnocts npesbiiaer 0,001 °C nns TepmomertpoB 1-ro paspsana u 0,002 °C mis TepMoMeTpoB
2-ro paspsina, TO ONpeAeNsIOT HecTabwibHOCTb Mo 9.3.1.7. TepMoMeTphl, He yaOBNETBOpSIOLUIME TPeGOBa-
HUSIM HECTabWIbHOCTH, BPaKYIOT MM UX pa3psl NepeBoasaT B 6ojiee HUIKHMIA.

[IpuMeyanne — 3Ha4eHNUS HIMEPHTENBHOTO TOKA [UISA BCEX TEPMOMETPOB JIO/IKHBI COOTBETCTBOBATH 3Haye-
HusiM, npuBeneHHsiM B TOCT P 51233,

94 OnpeneneHue HecTabUNbHOCTH TepMoMeTpoB Tuna BTC

9.4.1 HM3mepsi0T conpoTHBIEHHE TEPMOMETPA B TPOHHOM TOYKE BOABI R, |, 1O METONUKE, H3NOXEHHOM
B9.78.

9.4.2 TloMelaI0T TEPMOMETD B MeYb VISt OTXHIA, HarpeTylo 1o TeMreparypsl (600+10) °C. Harpesatot
neyb ¢ TepMoMeTpoM N0 TeMnepaTypbl (1085+10) °C, BbUIEpXHBAIOT TEPMOMETP B MEYM NMpPU YKa3aHHOM
Temrnepatype B TedeHue 5 u. [leyb oxnaxnaior no Temnepatypbl (500+10) °C npu cKOpOCTH M3MEHEHUS
Temnepatypbl He Gosnee 100 °C/u, a 3aTeM M3BNEKAIOT TEPMOMETP M3 MEYM M OXIAXAAIOT HA BO3AYXE HO
KOMHAaTHOM TeMIepaTypbi.

- 9.4.3 CHOBa M3MEpSIOT COMPOTHBJCHHE TEPMOMETPA B TPOIHON TOYKE BOAbl R,, MO METOOMKE,
U3noxeHHoH B 9.7.8.

9.4.4 PaccuMTHIBAIOT PA3HOCTb MEXIY ABYMS W3MEPEHHBIMM 3HaYeHUsAMU R, , u R, B TemmepaTyp-
HOM 3KBHUBaJIeHTe No Gopmyne (1), UCOB3Ys 3HAYEHUS! YYBCTBMTENLHOCTH TEPMOMETPOB, YKAa3aHHbIE B
Tabauue 3.

9.4.5 Ecau AR, B TemMnepaTypHOM 3KkBHBaeHTe npesbiwiaer 0,002 °C ans TepMoMeTpoB 1-ro paspsuia
1 0,005 °C anst repmoMeTpoB 2-ro paspsiia, TO OTXHT Mo 9.4.2 MOBTOPSIOT.

9.4.6 O61uee BpeMs BbUIEPKKH B BBICOKOTEMIIEPATYPHOM MEYM He NOJDKHO Mpesbiiath 60 u. Ecu YCIIOBUS
9.4.5 no-npexHeMy He BBITONHAIOTCS, TO TEPMOMETD 6PAKYIOT WK €ro pa3psil NEPEBONST B Golee HU3KHIA.
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9.5 OmnpenesnexHue HecTabUIBHOCTH TEPMOMETPOB THIA TCITH B auanasone temnepatyp 13.8—373 K
1 TepmometpoB Tvna [1TC B ananasoHe TeMnepaTyp 77—273,16 K ocylIecTBISIIOT B Npoliecce rpaayHpoBKH
no 9.8. O6paboTKa Pe3y.ILTATOB M3MEPEHHI H MPOBEPKA COOTBETCTBUSI TPEGOBAHUAM HECTAOUNBHOCTH —
no 10.2.

96 OnpeneneHnHe OTHOCHTENbHOTO CONMPOTUBIEHUSA TEPMOMETPOB

9.6.1 OTHOCHTENbHOE COMPOTURIEHHE TEPMOMETPA B TOUKE FUTABIEHHUSA raius W, onpenensior npu
[IepBUYHOIl NOBEPKe Mepel TPAlyHpPOBKO# TepMoMeTpa. OMpeneNsioT 3Ha4eHWe CONPOTHBAECHHS TepMO-
MeTpa B TOYKE TUIABJIEHMS TALTHA N0 METOAMKE, MNOXEHHOW B 9.7.2—9.7.5. OnpenensiotT 3HaveHHe
COMPOTHBIEHHS TEPMOMETPA B TPONHOI TOYKE BOIBI 1O METONMKE, UINOXKEHHOW B 9.7.8. PaccuutbiBaiot
OTHOCHTEJILHOE COMpOTHBIEHUe W, no dopmyne

WGa = RGa/R-r’ (2)

rne W;, — OTHOCHTEIbHOE COMPOTHBIEHHE TEPMOMETPA B TOUKE TUIABICHMS FALTUA;
Rg, — COMPOTHBIEHUE TEPMOMETPA B TOUKE [UIABJIEHHUS raiius, OM;
R — cONpoTHBIIEHHE TEPMOMETPA B TPOHHOMN TOYKE BOLbI, OM.
3HayeHUe OTHOCHTENBHOTO COMPOTHRIEHHS TEPMOMETPa JOJIKHO ObITh HE MEHee 3HAUCHUI, YKa3aH-
HbIX B Tabauue 4.

Ta6nuua 4 — TpeGoBaHMA K OTHOCHTENbHbIM CONPOTHRICHUAM Wi,, Wiy, Wigo

Pa3psin repmMomeTpa t O6:1acTb NPUMEHEHHUS ); W5, He MeHee E Wy He MeHee W, 00- HE MeHEe
1  Bome0°C | 1,11807 — 1.3925
2 Briwe 0 °C ; 1,11795 5 - ; 1.3924
i : Huxe 0 °C 1' 1,11807 ; 0,844235 ? 1,3925
2 : Hixe 0 °C _ 1,11807 3 0,844235 | 1.3925

I puMeyanue— Conpornsienune repmomerpos Tina TCITH B Touke MiaBneHUs rains U B TPOIHOM TOUKE
BOIAN H3MEPSIOT, NOMELLas TEPMOMETPHI BO B/IAro3alliuTHHIC THIb3bI.

9.6.2 B ciyuae, Koraa ToYKa IUIABNCHUS TAJUTHSL BXOIUT B HabOp TOYEK rpalyupOBKH, ONpENEIeHHE
W, OCYLLECTRISIOT BO BpeMsl POBEACHHUS MEPBOTO LIMK/IA IPallyupOBKH 9.7).

9.6.3 B cnydae, Koria B MOBepoYyHOH 1aBGOPaTOPUM HEBO3MOXHO DEATH30BATH TOYKY IUIAB/IECHUA
ra’Liusi, IOMycKaeTCsl 3aMEHHUTh ofnpeneseHue W, Ha onpeneieHHe OTHOCHTENBHOIO COMPOTHBICHUS MPH
temneparype 100 °C Wy. 3HaueHue W), OMpenensioT pacYeTHHIM METOIOM IOC/IE MTPOBENEHUS NMEPBOTO
uMK1a rparyuposky (9.7, 9.8). Metoauka pacyeta 10/0KHA ObITh MPUBEAEHa B HOPMATHBHBIX JOKYMEHTAX
Ha TEPMOMETPbl KOHKPETHBIX TMIMOB. 3HaYeHHe OTHOCHTEIBHOIO CONpOTUBAEHUS! W)g NOMXKHO ObITH He
MeHee 3HayeHHil, yKasaHHbIX B Tabnuue 4. )

9.6.4 BmecTo npoBepk# 110 9.6.1 win 9.6.3 OTHOCHTENBHOIO COMPOTUB/IEHHS TEPMOMETPOB, paboTato-
wMx npu Temmeparypax Hike 0 °C, mMoxeT ObITh NpOBeleHA TPOBEPKA OTHOCHTEIBHOTO COMPOTHUBIEHUS
TEPMOMeETpa B TPOIHOI TOuKe pTyTH Wy, 3HayeHue Whg ROJDKHO OBITH He BoJiee ykazaHHoro B Tabnuue 4.

97 OnpeneneHue TpafyHpoOBOYHOM XapaKTepUCTUKH TEPDMOMETpPOB
tunos IMNTC u BTC npu temnepatypax Bbime 0°C

I'pazyuposky tepmomertpos tunos [TTC n BTC B auanasonax temnepatyp Bbiuie 0 °C npoBoisT B
pernepHbIX TOYKaXx.

9.7.1 TpoBOMAT TPM UMKIA M3MEPEHHI CONMPOTHBIEHUS TEPMOMETPA B peMepHbIX Toukax. [locie
KaXIOTO M3MEPEeHUs MPOBEPSIIOT COMPOTUBIIEHHE B TPOIHOM Touke Bodbi. [locnenoBatenbHOCTh peannsa-
UMK pernepHbIX Touyek — no Ttabmuue 5. PemepHble TOYKM ODO3HAYEHbI CHMBOJIAMU COOTBETCTBYIOLUMX
XMMHMYECKHX 3JIEMEHTOB, TTB — TPOHHAasl TOYKA BOBLI.

Ta6numua 5— [NocnenoBaTeNbHOCTh PEATH3ALMH PENEPHBIX TOYEK B LMKIE H3MEPEHH
TIPH rpagyMpOBKE TEPMOMETPOB U1 PazINUHbIX AHAMA30HOB TEMINEPATYP

i
Nunana3son Temneparyp, ‘C | [Tocne1oBaTeILHOCTb Pean3aliii PENEPHBIX TOYEK

0—29,7446 i} Ga, TTB
: 0—156,5985 | 118, In, 118
i 0—231,928 | In, T1B, Sn, TTB
: 0—419,527 : Zn, TTB, Sn, TTB ;
0—660,323 ! Al, 118, Zn, TTB, Sh, TTB
0—1084,62 Cu, 1B, Zn, TTB
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9.7.2 MeToaxkKa M3MEPEHHS COMPOTHUBIEHHUS TEPMOMETPOB B pENepHbIX TOYKAX METALIOB CAEAYIO-
was. TepMOMETP MOMELLAIOT B KalCy/ly ¢ METAIIOM YCTAHOBKM JUISl pealn3aliii perepHoi TOuKH rnocie
Toro, Kak 3adgmkcypoBaHo Havyao daioBoro nepexona. Yepes 15 MUH HAYUHAIOT U3MEPATD COMIPOTHBICHHUE
TCPMOMETPA.

9.7.3 HMameHeHue 3HAYEHUS CONPOTUBAECHUS B TEMIIEPaTypHOM 3KBMBAJICHTE 33 S MUH HE JOJXHO
npesbitiats +0,0005 °C, uTo ABAsETCR KpUTEPHEM NOCTUXEHMS TETUIOBOTO PaBHOBECHSI TEPMOMETpa M
smetanna. Ecnau DaHHOE YCIOBHME HE BbINOJHAETCA, H3MEPEHUs TOBTOPSIOT KO TeX Mop, noka He Bymer
JNIOCTHTHYTO TENJOBOE paBHOBECHE.

9.7.4 BblTONHAIOT He MeHee MATH OTCYETOB COMPOTHUBIEHHUS TEPMOMETpAa Ha ruiowanke ¢asoBoro
nepexoa, pe3ynbTathl (PUKCUPYIOT B CMELHANbHOM XYpHale NMOBEPKU. 3a 3HayeHHe COMPOTHUBJIEHUS B
pernepHoit Touke NPUHUMAIOT CpeAHee apUPMETHUECKOE U3 Pe3ybTATOB MATH OTCYETOB.

9.7.5 Tlociae oKOHYAHUS U3MEPEHHUN CONPOTUBICHUS TEPMOMETpA BO BCEX PErepHBIX TOYKAX, KPOMe
penepHbIX TOYEK ATIOMUHUS M MeOW, TePMOMETD W3BJEKAIOT M3 KArCy/lbl M OXJAXIAIOT Ha BO3AYXE OO
KOMHATHO TeMIepaTyphbl.

9.7.6 Tlocne OKOHYAHUS U3IMEPEHUI COMPOTUBIEHHSI TEPMOMETPA B PeMepHbIX TOYKAX ATIOMHHUA U
Mel TEPMOMETP OXJIAXAAKT B MEYd YCTAHOBKU [ peanu3auudd penepHOX TOYKM CO CKOpPOCTHIO
u3MeHeHus temnepatypsi He Gosiee 100 "C/u no temnepatypsl (500£10) °C, 3ateM U3BAEKAIOT U3 3TOM Neyyn
M OXJIAXOAIOT HA BO3AYXE 1O KOMHATHON! TeMNEpPaTypbi.

9.7.7 Ecnn TepMoMeTp HeoOXOAMMO ObICTPO H3RIEYbL M3 MEYU LIS pealM3alMMU perepHbIX Touek
ANOMMHHUA U MEIH 110C/e U3MEPEHU €ro CONIPOTHBAEHUS, TO TEPMOMETD MOTPYXaIoT B MEYb IS OTXKHIA,
npeasapuTeabHO HarpeTylo no (600+20) °C, BbLIepXHBAIOT B Heil B Te4eHHe 3—35 4 W oX1aXIaloT B 3TOM
neyn co CKOpOCThIO 3MeHeHHs TeMnepatypsl He 6osee 100 °C/y go Temmnepatypsi (500+10) °C, noce yero
M3BJIEKAIOT U3 OTXKHUIOBOM MeYu Ha BOAYX.

9.7.8 HU3mepeHHe COMPOTUBAEHUS TEPMOMETpPA B TPOMHONW TOYKE BOAbl JOJXHO ObITb MpPOBEAEHO
noc1e KaXIOTo HU3MEPEHUs €ro COMpPOTHUBAEHUS B penepHol Touke MeTawia. MeToauka u3MepeHUA
cleaviolas.

Amnyna TpOHHOW TOYKM BOABI NOMKHA OBITH NMPERBAPUTENbLHO [OATOTOBNEHA K paboTe corflacHo
3IKCMAYaTaUMOHHON JOKYMEHTAUUK Ha JaHHbIK npubop.

TepMOMETP MOrpyXaioT B TEPMOCTAT CO CMECDHIO JibAa 1 BOAB! NP Temnepatype O *C 1 BbLIEpXKBAIOT
TaMm He MeHee 15 MuH. 3aTeM TepMOMETP M3BJIEKAIOT U3 TEPMOCTATA, TNIOTPYXAIOT B KaHAJI aMITyJibl TPOHHOM
TOYKH BOAbI ¥ yepe3 15 MMH HaYHHAIOT U3MEPEHHUS. 32 pe3yIbTaT U3MEPEHHUS COMIPOTURIEHUS TEPMOMETPA
NPUHUMAIOT cpenHee apUdMeTHYECKOe M3 Pe3yIbTATOB NATH OTCYETOB.

98 Tpanyuposka tepMomMeTpoB tunos TCIIH u NNTC npu TeMnepa-
Typax Huxe 273,16 K

Ipanyuposky tepmometpoB THUNoB TCIIH u [ITC npoBoasiT METONOM CAMYEHHS IpadyHpyeMoro
TepMoOMeTpa ¢ pabo4yUM 3ITATOHOM BOAM3U TeMnepaTyp penepubix Toyek MTIII-90 [1].

[Tpumeuanue— [lonyckaeTcs NpoBOAUTh MPANyHPOBKY TCPMOMETPOB METOAOM KaaNOPOBKH HENMOCPeAcT-
BeHHO B periepHbix Toukax MTIH-90 nuxe 273,16 K.

9.8.1 I'panynposka tepmoMerpoB tina TCITH 3axioyaercs B MaMepeHNHN HX COTIPOTURIEHHH B TPOMHOI
TOUYKE BO/bI U B MMOC/AEAYIOLLEM H3IMEPEHHH COITPOTHRICHUI MPaIyHpYyeMbIX TEpMOMETPOB U pabouero 3TajoHa
B CeMH TeMIepaTypHbIX To4Ykax OuanazoHa 13,8—273,16 K, peanusyeMbIX B YCTAHOBKE [UISl MPadyHMpPOBKH
TepmomeTpoB. OTHOBPEMEHHO C rPalyHpPOBKOIi ONpeaessioT HeCcTabWILHOCTh TEpPMOMETPOB.

9.8.2 I'panyuposka tepmoMetpoB THNoB [1TC u TCITH B unTtepBane 77—273,16 K 3axiioyaetcs B
M3MEPEHUW WX COMPOTUBACHHUHA B TPOHHOM TOUKE BOJAbl U B NOCIEAYIOLEM OJHOBPEMEHHOM M3MEpPEHHHU
CONPOTUBAEHHI IpadyMpyeMbIX TEPMOMETPOB M pabouyero 3TajioHa NpH TEMNEpaType KHNEHUS a3oTa
(T= 77 K) npu arMocdepHOM IABNEHUHU.

9.8.3 llpu rpanyupoBke u onpepeneHuun HectabunbHocTH TepmoMerpos THna TCITH seintoaxsior
M3MEPEHHUS UX CONPOTHBACHUI 1 CONMPOTHRICHKA Paboyero 3TajoHa MpH CACAYIOWNX TEMMNEPATYpax:

.B TPOHOM TOYKE BOIbI;

npH TeMNepaType:

T, = (83,810,5) K;

7, = (14+0,2) K;

73 = (17£0,2) K;

T, = (20+0,2) K;

T5 = (24,5£0,2) K;

T, = (54£0,5) K;

T, = (23410,5) K.
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TMocsie mepBoil CEpUH M3MEPeHHI TepMOMETPbI OTOrPEBAIOT 10 KOMHATHOM| TEMIIEPATypbl U MOBTO-
PSIOT M3MEPEHHS TMPHU CJACAYIOLIMX TeMIIepaTypax:

mosTopHo nipu T’ = (1410,2) K;

npu Ty = (1540,2) K;

nosTopHo npu T, = (20£0,2) K;

npu Ty = (3521) K;

MOBTOPHO B TPOMHOM TOYKE BOIBL

I PHMCUYAHHEC — Tcmneparypbl NOBTOPHBIX mmepe}mﬁ HE AOMXKHBI OTJIHUYATLCSE OT NCPBOHAYATLHBIX fonee
yem Ha 0,1 K.

9.8.4 TIlpu rpanyupoBKe W ofpeneieHHH HectabwibHocTH TepMomeTpoB Turos I[ITC u TCITH ans
auanasoHa TeMrepatryp 77—273,16 K BBIMOTHAIOT H3MEPEHHUS MX COMPOTHBAEHMI MPH CIIEAYIOLIMUX TeM-
neparypax: :

B TPOMHOMN TOUYKE BOIDbI;

npu T, = (77,540,5) K;

MIOBTOPHO B TPOHHOMN TOUKE BOIBI.

9.8.5 Tlpu rpanydpoBKe B TPOWHOI1 TOYKE BOAbI TEPMOMETPbI MOTPYXaIOT B ammyiy Tak, 4ToObI
YYBCTBUTEJIbHBIH 2/IEMEHT OTCTOSUT OT JHA Kosoaua ammnyssl Ha (10+£2) mm. Tepmomerpst Tina TCITH 1o
TTOrPYXeHHS B aMITyJTy TOMELLAIOT BO BIAro3allMTHYIO rwib3y. [1y6HHa norpyxeHus: TepMOMETPOB 10/1XKHa
6piTh He MeHee 300 MM. K M3MepeHMsAM MPUCTYNAIOT 4yepe3 15 MMH rociie MOrpyXeHus TEpMOMETpa B
aMmITyiy.

9.8.6 Jlns mposeneHus rpanyupoBkd TepmomeTtpoB Tuna TCITH B HM3KOTeMMepaTypHbIX TOYKax B
110C.1e10BaTeNbHOCTH, cooTBeTcTBYIowIEe 9.8.3, nx BMecTe ¢ pabounm stanoHoM tuna TCITH momewaior
B 6JI0K CpaBHEeHHsI YcTaHOBKHM TMMa YIT Ui rpalydpOBKH TEPMOMETPOB M MOHTHPYIOT 3J1€KTPOU3MEDH-
TEIbHYIO CXeMY COIJIACHO 3KCILTyaTallMOHHOM NOKYMEHTAllMM Ha TepMOMETp M ycTaHoBKY. [lonoxenue
TEPMOMETPOB M MX MOHTaX He NOJDKHBI ObITb HapylleHbl NpPH MPOBEJEHUH TIPAdYMPOBKH BO BCeX
HHU3KOTEMITEPATYPHBIX TOYKaX.

9.8.7 HM3MepeHHe COMPOTUBIEHU I TEPMOMETPOB B HU3KOTEMIIEPATYPHBIX TOYKAX MMPOBOAAT COI1aCHO
MEeTOIMKE, UINOXEHHON B 3KCILTyaTALLHOHHOM HOKyMEHTalUUHM Ha ycTaHoBKY tMna YI'T mns rpaiyvpoBku
TEPMOMETPOB.

9.8.8 Jlns nposedeHus rpaayupoBku tepMmoMerpoB THna [1TC npu TemmnepaType KuIeHUs asorta
MX BMecTe ¢ pabouyMM ITATIOHOM (€CNIM rpanyUupyiOT TEPMOMETPHI 1-ro pa3psna) WM € 3TAIOHOM I-ro
pa3spsana (ecqy rpaiyMpyloT TEpMOMETDPbI 2-T0 pa3psaa) NoMelialT B 610K CpaBHEHUA YCTAHOBKH 114
pealn3allMM BaHH OXHXEHHbIX ra3oB npu arMochepHoM naBieHUM. M3MepeHHe cOMpOTHBIEHHS
tepmMoMeTpos THna I1TC npoBOAST B COOTBETCTBHM € IKCILIYaTALLMOHHOW IOKYMEHTALMEN HA YKa3aH-
HYIO YCTaHOBKY.

9.8.9 B aunanasoHe TeMmnepatyp 13,8—273,16 K npu xaxao# rpallydpoBOUHON TEMMEpaType BbINOJ-
HSIIOT HE MEHee IMATH OTCYETOB NPH U3MEPEHUH CONPOTUBRIEHU 3TAIOHHOIO U NOBEPAEMOro TEPMOMETPOB.
Ipy u3MepeHHUsIX C UCIIOIb30BAHUEM NTPUOOPOB, HE UMEIOLLIMX aBTOMATHYECKOTO YCPEAHEHHS PE3YIbTATOB
NpY MHBEPCHH M3MEPHTENIBLHOIO TOKA, KaXI0e U3MepeHUE NOMXKHO BKIIOYaTh B cebs He MeHee MATH nap
OTCYETOB CONPOTHBIIEHUS 3TAIOHHOIO U MOBEPSEMOI0 TEPMOMETPOB MPH ABYX HaINpPaBleHHUSX U3MEPUTETb-
HOTO TOKa. ‘

3a pe3yabLTaT M3MEPEHHUS! CONPOTHUBAECHHUS ITATOHHOIO M TOBEPAEMOTO TEPMOMETPOB PUHUMAIOT
cpenHee apudMETHYECKOE U3 MATH OTCYETOB Ul KaXIOW TOYKM auanasoHa 13,8—273,16 K.

B TpoitHO# TOYKe BOABI U3MEPSIOT COMPOTHBIEHHE TOJNBKO MOBEPSAEMOrO TepMOMETpa. 3HayeHue
COMPOTHBJIEHHUS OMpPeAesIOT KaK cpeiHee apuhMETHYECKOE U3 Pe3ysbTaTOB MATH M3MEPEHUIA COMPOTUB-
JleHHs1 TepMOMeETpa (MO IBa OTCYETa KaXI0€ U3MEPEHUE).

9.8.10 Ipu rpanyMpoBKe TEpMOMETPOB B auana3soHe TeMnepatryp 77—273,16 K npoBoasit He MeHee
MATH U3MepeHH (Mo ABAa OTCYETA KAXKIOE) B ABYX TEMIIEPATYPHBIX TOYKAX — MPH TeMIMepaType KUNEeHUs
a30Ta M B TPOitHOI Touke Boabl. HecTaBuibHOCTh TeMmepaTypbi fo/1XHa ObITh He Gosee 1 MK 3a Bpems
Kaxaoro usMepenusi. JIpeiid reMneparypst B Touke 77 K npu npoBeieHUH NMSATH U3MEPEHUIT 0/IKEH ObITb
He Gonee 0,05 K.

3HayeHUs CONPOTHBIEHUI TEPMOMETPOB PACCYMTBHIBAIOT KAaK CpeliHee apUpMeTHYeCKoe U3 pe3yJb-
TATOB NSATH U3IMEPEHHUH IIPU KAXIOH TeMriepaType.

9.8.11 Homyckaetcs rpanyupoBka TepMomerpoB tuna TCITH no temnepatypsr 373,15 K. ocyuiect-
BJsieMas 110 METOAMKE ITOBEPKH, U3JIOXKEHHO B IKCIUTyaTalIMOHHOM JOKYMEHTALIMH Ha TEPMOMETP IaAHHOTO
THMA.

8
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10 OGpaGoTka pe3yabTaToB noBepkH. OnpeneieHne 10BepHTENbHOM MOrPEIHOCTH
TepMOMETPOB

10.1 ObpaboTka pe3yabTaTOB U3IMEPEHUSA COMNPOTUBIEHHUS TEPMOMET-
pos tunos NTC u BTC npu temnepatypax Bbowe 0°C

10.1.1 PaccuuTbiBaloT A10BEPUTENBHYIO NOTPEIIHOCTD PE3YAbTaTa U3MEPEHUS CONIPOTHBIEHMSA TEPMO-
METpa B TPOJHO TOUKE BOAbI B TEMMEPATYPHOM IKBUBAIEHTE 10 PopMyse

8, =15, (3)

rae S, = VI(R,;- R)Y/n(n-1)/(dR/dT), ; 4)

rae R, = IR /n, (5)

rae 8, — [OBEPUTE/IbHAS NOTPELIHOCT CPEAHErO apUMETHYECKOTO 3HAYEHHS! CONPOTHUBIIEHUS Tep-
MOMeETPa, U3MEPEHHOr0 B TPOITHOM TOYKE BOAbI B TEMITEPATYPHOM 3KBUBAJIEHTE;

1 — ko3¢dpuureHT CThIOOCHTA WIS AOBEPUTENbHOI BEpoaTHOCTH 0,95 U uMcaa creneHeit csobo-
abi (n—1);

S, — cpenHee kBanpaTtuueckoe otkioHeHHe (CKO) cpenHero apudMeTHYECKOro 3HaYeHMsl COMpo-

THUB/ICHHSI TEPMOMETPA B TPOHHON TOYKE BOABI B TEMIEPATYPHOM 3KBHUBAJIEHTE;
R, — pe3ynbTaT i-ro K3MEPEHMsl CONPOTHBICHUS TEPMOMETpa B TPOHHOM Touke Boabl (9.7), Om;
R, — cpenHee apudMeTHYECKOE 3HAYEHUE COMPOTHBIEHMS TEPMOMETPA B TPOMHOM TOYKE BOAbI,

Owm;
n — KOJMYECTBO U3MEPEHHH CONPOTHBIEHHUS TEPMOMETPa B TPOHHOMN TOUKE BOAbI 3a BCE LIMKIIbI
TPAiyMPOBKH;
(dR/dT), — 4yBCTBHTE/IbHOCTb TEPMOMETPA MPKU TEMIMEPATYPE TPOHOR TOYKM BOAbI, yKa3aHHasi B Tab/u-
ue 3.

10.1.2 PaccuuTbIBAIOT OTHOCHTE/IBHOE COMPOTURIEHWE TEPMOMETPA B KAXION penepHOM TOUuKe Mo
dopmye

Wpr = Rpi/Rn" (6)

rae W, — OTHOCHTENbHOE COTIPOTHBJIEHHE TEPMOMETPA B PEMEPHOMN TOYKE B i-M LIMKJIE M3MEPEHUH;
R, — pe3ynbTaT U3MEpeHUs CONpPOTHBIEHHUS TEPMOMETPA B PEMEPHOMN TOYKE B i-M LMKJIE M3MEPEHU
(9.7), OM;
R, — pe3ynbTaT M3MepeHHs CONPOTHBIEHUS TEPMOMETPa B TPOMHOI TOYKE BOABI, MPOBEAEHHOro
nocJie U3MEPEHU B penepHoi ToYke B i-M LUKIEe U3MepeHHi (9.7), OMm.
10.1.3 PaccuyuTbiBalOT cpeaHee apupMeTHYEeCKOe 3HaYeHHEe OTHOCUTENIBHOTO CONIPOTHBIIEHHS TEPMO-
MeTpa B penepHoit Touke # ero CKO B TeMnepaTypHoM 3KBHBaJIEHTe o ¢opMynam:

W, =LtW,/n, (7

=vVz (W, - Wp)2/n(n - 1)/(dW,/dT), , 8)

rae W, — cpenHee apucMeTHYECKOE 3HAYEHHE OTHOCHTENBHOTO CONPOTUBNEHUS TEPMOMETPA B penep-
HOM TOuKe Mo BCEM LIMKJIAM U3MEPEHHUI;
W, — OTHOCHTE/IbHOE CONPOTHBJIEHHE TEPMOMETPA B PEMEPHOM TOYKE B i-M LIMKIIE;
n — YUCJO UMKJIIOB U3MEPEHUS CONMPOTUBACHUA TEPMOMETPA B pErEpPHOH TOYKE;
— CKO cpeanero apupmMeTHyecKoro 3Ha4yeHuss OTHOCUTESIbLHOTO COMPOTHRIEHHS TepMOMeTpa
B perepHoOif TOYKe B TEMIEPATYPHOM 3KBUBAIEHTE;
(dW, /d7)p —Npou3BoaHas craHaapTHoH ¢yHkuuu MTIU-90 W, (7) [1] no TeMnepaType B penepHoit
TOYKE.
3HayeHMst Npou3BONHON cTaHaapTHOW ¢yHkuuu MTLU-90 [1] B pernepHbIX TOYKaxX yKa3aHbl B
Tabnnue 6.
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Ta6nnua 6 — [lponsBoaHas craHaapTtHoit ¢pyHxuun MTII-90 B penepHbIX Toukax

]
PenepHast Touxa dw, /dT, *C—! i
Touka nmnaBIeHUs rauinsg 0,00395
Touka 3arBepaeBaHHsl UHOUSA 0,00380 ;
Touka 3aTBepAeBaHUS 0J10Ba 0,00371 ;
Touka 3aTBepaeBaHMs LUMHKA 0,00350
Touxka 3arBepaeBaHNsT ATIOMUHUSA | 0,00321
Touka 3aTBepreBaHHUs MeaH i 0,00271

|
| —

| [TpuMeyaHnune — 3HayeHHe npousBodHoH dW,/dT B Touke 3aTBepacBaHMS
MelIH MOJYYEHO IKCTpPanonsunen cTanaapTHoit ¢yHkunu MTII-90 no Temnepatypsl |
[ °

| 1084,62 °C.

10.1.4 PaccyMTbIBAIOT JOBEPUTENBHYIO MOIPELIHOCTD 3, pe3y/ibTata onpeneeHUss OTHOCHTEIbHOIO
COMNPOTHUBJIEHHS] TEPMOMETPA B PETNIEPHON TOUKE B TEMIIEPATYPHOM 3KBHBAJIEHTE 1o opMmyiie

8, = 1,5, ®

rae 1, — Ko3pduuueHT CThIOAECHTA MPH OOBEPUTENBHOM BepodTHocTH 0,95 U 4ucie creneHeit cBo6obl
(n—1).Mlpun=3 1, = 4,303.
10.1.5 CpapHuBaoT paccuuTaHHble 1o 10.1.1 u 10.1.4 3HaYeHUs NOBEPUTENBHOM MOIPEIHOCTH CO
3HaYeHHUSMH, YKa3aHHbIMHU B Tabnuue 7.
3HaueHus &, M §, NO/KHBI ObITH He GoJlee 3HAYEHHMM, YKa3aHHBIX B Tabnuue 7. B nporusHoM ciyyae
TepMOMETP OpaKyloT WM €ro pa3psil epeBoisT B 6osiee HUIKHIL.

Ta6nauua 7 — JomyckaeMas 1OBEPHTE/bHAS NMOrPELIHOCTb PE3yNbTaTa M3MEPEHHS TEMNEPATYPhl B TPOHHOI
TOYKe BOaBl (8;) M pPenepHbIX TOUKax (Bp)
B rpaanycax Lleabcus

Tun TepMoMeTpa M ero paspsa

|
i
i
i

PenepHas Touxa 0Te BTC
1 2 1 ;’ 2
' TpoiiHas ToyKa BOIbI 0,002 0,01 — ! —
: Touka IUIABJIEHHS TALTHS 0,002 0,01 —_ _’ —
© Touka 3aTBepAeBaHHS MHONSA 0,005 0,02 — : —
" Toyka 3aTBepeBaHUs ONOBa 0,005 0,02 - ‘ —
Touka 3aTBepaeBaHMA LMHKA 0,01 0,02 0,05 ; 0,07
Touxa 3aTBepaeBaHHUS ATIOMHHHSA 0,01 0,03

Touka 3aTBepaeBaHus Mean — 0,1 ; 0,15

10.1.6 I'panyupoBO4YHYIO XapaKTEPUCTHKY TEPMOMETPOB, YIOBIETBOPSIOWIMX TpeGoBaHusimM 10.1.5,
OIpeNesA0T MO METOAUKE, TPUBEAEHHON! B MPWIOXEHHUH A.

102 O6paboTka pe3ynbTaTOB U3MEPEHUN CONPOTUBNEHUSN TEPMOMET-
poB tunos TCIIH u TITC npu temnepartypax Huxe 0°C

10.2.1 ITo pesynpTaTaM M3MEpeHMi COTNPOTHUBIECHHUS TEPMOMETPOB B TPOIHOM TOYKe BOMIbI (9.8.5)
PacCYMTBIBAIOT CpelHHE ApUPMETHYECKME 3HAYEHUS COMpOTHBIeHMM R., u R,, 0o M nocie uukia
rpagyMpOBKM.

PaccuuThIBaIOT cpenHee apudMeTHyECKoe 3HaYEHHE COMPOTUBIIEHHSI TEPMOMETPA JUTS LIMKIIA [Pajly-
MPOBKHM R; ¥ 3HayeHMe Pa3sHOCTU COMpPOTHUBIEHHIt AR,:

R =05(R +R.,); (10)
ART = Rr.n_i'r; ART = Rr‘x—jk’r’ (1)

rae R, , — COMpOTHBIEHHE TEPMOMETPA B TPOHHOM TOYKE BOIBI X0 OTXKMra, OM;
R, — conpoTuB/IeHHE TEPMOMETPA B TPOIIHON TOYKE BOMBI OC/TE OTXKHIa, OM.

10
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[lsist TepMOMETPOB, HAXOAALUMXCA B 3KCILUTyaTallMM, PACCYUTBIBAIOT Pa3sHOCTb AR, MeXay CpeaHuM
apHUpMeTHUECKUM 3HAUYEHHUEM COMPOTHUBJIEHHUS! TEPMOMETpA ISl LMKIIA TPanyupoBKHU (R,) M 3HAYEHHUEM,
VKA3aHHbIM B-CBUIETEIbCTBE O Tpeablayllleit nosepke:

= R—R., (12)

rae R, — 3Ha4YeHHE CONPOTHBIEHUS TEPMOMETPA B TPOMHOI TOYKE BOIbI, YKA3aHHOE B CBHIETEIbCTBE O
npenslayuieii nosepke, OMm.

Bce paccuyuTaHHble PA3HOCTH HE MOJIXHBI NPEBbILIATL 3HAYEHUIA, YKa3aHHbBIX B Tabnulie 8.

10.2.2 Ecnu HecTaOWJIbHOCTb 3TAIOHHOTO TEPMOMETPA HE YIAOBJETBOpSiET TpeOOBaHUAM, NMPUBELEH-
HbIM B Tabauue 8, TepMOMETp MoaBeprailoT cTabuin3aunu, 3akioyamlleics B 10-KpaTHOM MOrpyXeHUH
TepMOMETpa B KHUMALWMWH Mpu arMocdepHOM NaBAeHHWM a30T C [POMEXYTOYHBIMU OTOTPEBAHMUSIMU [0
KOMHATHOI! TeMmrepaTypbl. BpeMsi BbUIEPXKH MMPU TeMIIepaType KHIISLEro a3oTa U NpU KOMHATHOM
TeMepaType — He MeHee | MHUH.

10.2.3 Ecau 3HayeHHe HecTaOUIbHOCTH, NOAYYEHHOE NPH NMOBTOPHOM OINpPEAeIeHUH, He YIOBIETBO-
psieT TpeGoBaHUAM Tabauubl 8, TO TEPMOMETP HE MPHUMEHMM B KaueCTBE ATAJIOHHOTO.

10.2.4 Ecnu HecrabuibHOCTb TEpMOMETPA | -T10 pa3psiaa He YAOBJIETBOPSIET TPeOOBAHUAM, YKa3aHHbIM
B Tabnuue 8, HO COOTBETCTBYET TpeOOBAHMAM, MPENbABISEMbIM K TEpPMOMETpaM 2-To pa3psiia, TO 3TOT
TEpMOMETP MOXeT ObITh aTTeCTOBAaH B KauecTBe TepMOMETpa 2-ro paspsiaa.

Tab6anua 8 — JdonycTuMble 3HayeHUS Pa3HOCTEH CONMPOTUBNECHUN TEPMOMETPOB B TPOMHOM TOUKE BOIBI
M OTKJIOHEHHWH OTHOCHTE/ILHBIX CONPOTHBICHHHA

sW W i

n

| AR, AR, 8w 3W,

n

Tun i Pa3psia

TCpMOMCTpPa | TepMOMeTpa eaMHNUBl W.106

}
} % HOMHHANBLHOIO 3Ha4YeHUs
|

! npu T7=20K npu T=14K |

TCIMH I | 10,0008 | +0,0012 £ £2,5 075 | £10

TCNH 2 00016 | 400024 3 4 2 | s
MnTC : I | +0,0008 40,0012 — - - i -

nTC 2 [ 20,0016 +0,0024 - - — | - ;

MMpumMeyaHue — 3HaYeHUs1 OTKIOHEHMH SW, &W, or cpeaHHMx apHPMETHYECKHX 3HaueHHH GYHKLHNH !
i otknoHenuit AW(T) onpeaensior no 10.2.7, 10.2.8. i

10.2.5 Ilo pe3ynbTataM M3MepeHUH COMPOTUBAEHUI ITAOHHOIO U FOBEPSAEMOTO TEPMOMETPOB THUIIA
TCITH B 11 HHM3KOTeMNIepaTypHbIX TOYKAX (9.8.3) BHIUMCASIOT OTHOCHTEBHbBIE COMTPOTHRIEHUSA ITAIOHHOTO
WA T), u nosepsiemoro W(T,) tepmomerpos Ipu Bcex temrieparypax 7; (9.8.10) no cooTHOLIEHUAM:

WA(T), = R(T)/R, ,; (13)
W(T) = R(T)/R, (14)

COMNpPOTHBIIEHHE 3TAJIOHHOTO TepMOMeETpa Npu TeMmneparype 7T;, OM;
R,, — conpoTuB/IEHHE ITATOHHOIO TEPMOMETPA B TPOHHOM To4Ke Bonbi, OM;
R(T;) — conpotusneHue nosepsieMoro TepMomeTpa rpu temneparype 7i, Om;

R, — conpoTuBIEHKE MOBEPSIEMOro TEPMOMETpA B TPOitHOM Touke Boabi, OM.

10.2.6 Tlo BBIYMCAEHHBIM 3HAYEHUSAM OTHOCHUTENBHOTO COMPOTHUBJIEHMS ITAJIOHHOrO TEPMOMETpa
(10.2.5), moab3ysicb NaHHBIMM, MPUBEAEHHLIMH B €ro MacnopTe, ONPeAeNsloT 3HAYEeHHE CTAHAAPTHOWM
GyHKUMU OTHOCHTENbHBIX conpoTumieHuit mo MTIH-90 (manee — craHmaprHas Q)yHKuml MTIL-90)
WT) n cooTBETCTBYIOLLIME 3HaYeHUs1 TeMnepatyp T

10.2.7 Ins Bcex 3HaueHuit T; pacCUMTBHIBAIOT 3HAYeHUsA GYHKUMM oTKIoHeHuss AW(T) ot craHaapt-
Hoit dynkuvn MTHI-90 W/(T)

AW(T) = W(T)— WT). (15)
11
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10.2.8 Insa temneparyp 715, Ty’ u T, T, paccYuTBIBAlOT CpenHHe apudMeTHYeCKHe 3HAYEHUS
bYHKUNH OTKIIOHEHHUS

AWAT,) = 0,5(AWAT,) + AM(Ty)) ; (16)
AWAT,) = 0,5(AWAT,) + AMTy); (17)
H ONpeaciAioT OTKIOHCHHUSA OT 3TUX CPECOAHHUX apudmemqecxux 3HAaYeHUM
8 W(Ty) = AW (Ty) - AW (Ty), 8,W(Ty) = AW(Ty) - AW (Ty); (18)
8 W(T) =AW(T) - AW (T), 8,W(Ty=aW(Ty) - AW(T,). (19)

Tak xe ONpeacnAIOoT OTKIOHEHHUS OT CPpEAHUX apH(bMCTH‘lCCKHX 3HaYEeHHWHN OTHOCHUTEJIBHBIX cornpo-
TUBJICHUI TEPMOMETPOB, HaXOISLLMUXCS B JKCIUTyaTalMu:

SW, = AW(T) - AW (Ty), u 8W, = AW(T,) - AW (T}, (20)

rae AW(T,), u AW(T,), — 3Ha4yeHus: GYHKUKH OTKIOHEHHUS, YKa3aHHbIE B CBUIETEBLCTBE O npenblayue
MOBEpPKeE. .
Bce OTK/IOHEHHS! NOJXHBI yIOBIETBOPATh TPe6OBaHMSM TaG/HLbI 8, B MPOTHBHOM Clyuyae paspsi
TepMOMETpa NEPEBOIAT B OoJlee HU3KUH HIM TEPMOMETP GpaKyloT.
10.2.9 BbluMCIAIOT cpenHHe 3HavyeHHsi TeMrepatyp Wi T, U T, N0 3HAYEHUSM ABYX MOBTOPHbIX
H3MEpEeHMI:

T,=0,5(T, + Ty); (21)

T,=0,5(T, + T,). (22)

10.2.10 Tlo nosy4eHHbIM UL CEMH IPAIyHPOBOYHBIX TOYEK MAPHBIM 3HAYeHUAM WA T) u T.(W,. Ty:
Wy, Ty W, T, W, Ty Wi, Ts; Wy, Tg; Wi, T;) onpeneisioT rpaayMpoBOYHYIO XapaKTePUCTHKY
nosepsieMoro TepmoMetpa AW(W) unu W(T). MeToauka omnpeneneHus — o nNpuioxeHuio b.

10.2.11 OnpeneneHne KOBEPUTENIBbHON MOTPEWIHOCTH LI TepMoMerpoB Tuna TCITH B auanasoxe
Temnepartyp 13,8—273,16 K nposonsT no pesynsraraM uamepenuit npu Ty u Ty. Anst 3T0r0 paccyUTHIBAIOT
pacxoxueHue AT; 3HaYEHHs] TEMIIEPATYPHI, OMPEAENEHHOTO U3 IPalyHpPOBOYHOM XapaKTePUCTUKM noseps-
eMoro TepMomeTpa 1o 10.2.10, 1 3Ha4YeHMs!, TONYYEHHOTO B pe3yabTaTe M3MEPEHUI paGoYMM ITATOHOM MO
10.2.6, npu kaxnoi u3 TeMnepartyp rpaayupoBku Ty u Ty no dopmyre

AT, = T,~T,

i3 (23)
— 3HaYCHHE TEMIIEpPaTypbl MOBEPSEMOrO TEPMOMETPA W3 IPAXYMPOBOYHON XapaKTEPHCTHKH 10
10.2.10, cooTsetcTByIolIee 3HayeHUI0 W(T)) M3 pe3ynbTaToB MaMepeHuit no 10.2.5 npu Ty uau
Ty, K;
T,, — 3HaYeHHE TEMIIEPaTypbl 110 ITAIOHHOMY TEPMOMETPY IPU OZHOM M TOM Xe uaMmepeHuu (10.2.6), K.
Pacxoxnenuss AT; npu kaxaon u3 Temneparyp Ty u Ty He DOMXHbI mpesbiwath 0,008 K s
TepMoMeTpoB 1-ro paspsina u 0,04 K 1151 TepmomeTpoB 2-ro paspsina. Eciu TepMoMeTp He yaoBaeTBopsieT
3TUM TpeOGOBaHHSAM, €ro pa3psl IepeBOnsT B 60nee HU3KHIA.
10.2.12 Pesyabratsl rpanyvpoBku tepmometpoB Trnos [1TC u TCITH ans auanaszoHa TeMreparyp
77—273,16 K nocne nposepky Ha HecTaGIbHOCTD (10.2) 06pabaThBAIOT CIEAYIOLIMM obpa3som.
10.2.13 PaccuutniBator CKO cpenHero 3HayeHHs COMNpPOTHBIEHMS MOBEPAEMOrc TepMOMETpa B
TPOWHHOI TOYKE BOAbI O popmyte

rae T,

ir

S, =VI(R-R)/nn-1), (24)

rae S, — cpeaHee KBaIpaTHYeCKOe OTKIOHEHHE CPENHErO 3HAYEHHS COMPOTHBIEHUS MOBEPSAEMOTO TEPMO-
METpa;
R; — 3HauyeHuMe CONMpOTHUR/IEHHS 1OBEPSEMOTO TEPMOMETPA B TPOHHOI TOYKE BOMbI NpH i-M U3MepeHuH, OM;
R, — cpenHee 3Ha4YEHHE COMPOTUBIEHHS MOBEPSIEMOTO TEPMOMETPA B TPOIMHOM TOYKE BOBI MO 9.8.4, Oum;
n — obluee YUCA0 HIMEPEHHIA.

12
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10.2.14 [loBepuTeNbHYIO MOIPELIHOCTh O, MOBEPSICMOro TEPMOMETPa B TPOMHOH TOYKE BOIbI C
noBepHTebHOMN BeposiTHocThio 0,95 olenuBaloT no dopmyie

8T=\/A§T+AYT7 , 25)
rae A = 1,5,/(dR/dT),, (26)

rae .\, — NOBEPUTE/IbHAS NOrPEIHOCTb Pa3GpOCca CONPOTHBICHUSA TEPMOMETPA NPU 1OBEPUTEILHON
BeposiTHOCTH (0,95 npu U3MepeHUsIX B TPOHHOI TOYKE BOAb! B TEMIIEPATyPHOM 3KBUBAIEHTE;
1, — ko3¢ duumMeHT u3 pacnpenenenns CThloaeHTa ¢ NoBEpUTEsIbHON BeposiTHOCTbIO 0,95 nipy
yycae creneHeit cBoboabl, paBHoM (n—1);
(dR/dT), — 4yBCTBUTENBHOCTb OBEPAEMOrO TEPMOMETPA B TPOHHOM TOUKE Boabl Mo Tabnuue 3, Om/ °C;

Ay; — HOBEPUTENbHAS MOPELIHOCTb aMIYIBI [UIS peau3aLiy TPOMHOM TOUKH BOIbI, BKIIOYAA NO-

I'PELUHOCTh CPEACTB U3MEPEHHUI INEKTPUYECKOTO CONPOTHURIEHUS TEPMOMETPA, C JOBEpH-
TeNbHON BeposTHOCTHLIO 0,95, B TeMnepaTypHOM 3KBUBAJIEHTE.

10.2.15 IMo pe3ynabrataM u3MepeHHuit (9.8.10) paccuuTbiBalOT 3HAYeHUs TeMmepatypbl 7T; H
OTHOCHTEIBHOTO conpoTHBAeHUst W(T,) 3TaJOHHOTO W TMOBEPSAEMOro TEPMOMETPOB IUIsl KAXIOro
H3MEPEHHUS.

10.2.16 PaccumntbiBaloT 3HaueHusi pyHxumMu oTkioHeHuss AWAT,) mnoepsieMoro TepMoMmerpa s
KaXA0TO U3MepeHHUst Tak xe, Kak B 10.2.7.

10.2.17 PaccuuThIBalOT cpeHee apudpMeTHUYeCcKOe 3HAYEHHEe TEMITEpaTypbl TEPMOMETpA MO BCEM
M3MepeHUaM NaHHoM rpanyupoBkd T = ET,/n ¥ cpenHee 3Ha4eHHE OTHOCHTENbHOTO CONPOTHBIEHHS
W= SW(T)/n.

10.2.18 PaccuutsiBaior CKO AWAT) o dopmyne

Sy = VEQW(T) - aW(T)/n(n-1), 27)

rae S, — cpelHee KBAIpaTHYeCcKoe OTKIOHEHME CpelHEro apHdpMETHYECKOTOo 3HAueHUS
AW(D;
AWA(T) — 3HavyeHHe PYHKUMH OTKIOHEHHS NpH Temneparype 7,
AWMIT) = ZAW(T)/n — cpenHee apudpmeTnyeckoe 3HadeHue AW(T)) no BceM U3MEPEHHUSIM NaHHOI rpany-
UPOBKH;
n — YUCNO KU3IMEPEHUH.
10.2.19 [oBepHTeNbHYIO MOIPEILIHOCTL ., MOBEPSEMOro TEPMOMETpA MPH TeMIepaType KHIeHUs
aszora ( = 77,3 K) ouenunBawt no dpopmyne

Ber = VAL + (KB)T+ AL, , (28)

rite A = 1,S,/(dW,/dT),, (29)

A; — MOrPELIHOCTb YCTPONCTBA MO PeaM3aLMM BaHH OXHWXEHHBIX Fa30B [IPU TEMIlepaType KHre-
’ HUSl a3oTa (BKIIOYasl MOIPELIHOCTb CPEACTB M3MEpPEHHH COMpPOTHRIEHUA TepMOMeTpa H
MOrpelHOCTb U3IMEPEHUS TEMIIEPATYPbl 3TAJIOHHBIM TEPMOMETPOM) C JIOBEPUTEILHOM BEpo-
atHocTbio 0,95;
k — xo3dduureHT BAMAHUSA NorpelHocTH &y (npu teMnepartype 77,3 K £ = 0,2);
& — JoBepuTENbHAs MOTPELLHOCTb NOBEPSIEMOr0o TEPMOMETPA B TPOHHOIL TOUKE BOAbI, ONlpenense-
Mas no 10.2.14; ‘
A, — nosepuTenbHasa norpewnocts AWAT) npu temneparype 77,3 K (B TeMrepatypHoM 3KBHBa-
JIEHTE);
1, — Ko3duuueHT U3 pacnipeaeneHust CTbIOAEHTA NPH IOBEPHUTENBHOI BeposiTHOCTH 0,95 1 uucre
cTeneHei csoboabi, paBHOM (n—1);
S, — CKO cpenxero apudmMeruyeckoro 3Hayenus AWAT), onpenensiemoe no 10.2.18;
(dW,/dT), — npoussonHas craHmaptHoit ¢yHkuuu WH{T) MTII-90 npu TeMmneparype rpaiyMpOBKH
(dWr/dT = 0,00432 npu T = 77,3 K).

13
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10.2.20 3HayeHMs NOBEPUTENbHOM NOTPEUIHOCTH MOBEPSAEMbIX TEPMOMETPOB HE IOMXKHbI NpeBbILIATDL
3HAYeHUH, YKa3aHHBIX B Tabuuie 9.

Ta6nnua 9 — lonyctumas JoBepUTeNbHAs MOrPELIHOCTh MOBEPAEMOTO TEPMOMETPA NPHU AOBEPHTENbHOM
BeposaTHocTH 0,95
B rpaaycax lenscus

Pa3psia TepMomeTpa
Touxa rpaxyHpoBKH :

1-it 2-i
Tpo#Has Touka BOALI 0,002 I 0.01 -
Temnepatypa Kuneuus asora 0,006 | 0,03 o

Ecnu TepMOMETp He yIOB/IETBODSIET Tpe6oaanmmv Tabnuubl 9, To ero paspsa nepesoast B Gojee
HU3KUH.

10.2.21 T'panynpoBoYHYIO XapakTepHCTHKy TepMoMeTpoB THIoB TCITH u TITC B auanasone Temme-
patyp 77—273,16 K paccuuTBIBaIOT [0 METOLMKE, NPUBENEHHOM B MPWIOXEHHUH b,

11 Odopmienne pe3yJbTaToB NOBEPKH

TTpu nonoxuTeIbHBIX pe3ybTaTax NMoBEPKH 0OPMIISIOT CBUIETENLCTBO O nosepke. B cBunerebcTBo
OOJDKHBI ObITh BKJIIOYEHBI CIIEAYIOIIHE aHHbIE:

- HaHMEHOBAHME CPEACTBA U3MEPEHH TEMIIEPATYPhl U 0GO3HAYEHME ETO THMA:

- 33BOICKOW HOMEp;

- HM3rOTOBHUTEJIb U IO U3rOTOBIEHMUS,;

- HasHa4YeHHE CPeIdCTBA U3MEPEHHIA;

- [UaMa3oH rpadydpoBKH TEPMOMETPA;

- 3HAYCHHE UIMEPHUTEIBHOTO TOKA, [TPH KOTOPOM OIMPENEIsIN IPARyHPOBOYHbBIE XapaKTePUCTUKH

- 3Ha4yeHHe COMPOTHUBIEHUS TEPMOMETPA B TPOMHOI TOYKE BOIbI;

- SHA4YCHUA TEMIEPATyp rpalyMPOBKH M COOTBETCTBYIOLUME MM 3HAYEHHSI OTHOCHTENLHOIO COMpO-
THBJIEHUS TEPMOMETPA;

- [aTa rpaayupoOBKH;

- TpanyHpOBOYHAS XapaKTEPUCTHKA TEPMOMETpPA B Bulle Tabnuubl dyHkuun AW(W) wnu W(T);

- YKa3aHHe CpoKa NPOBEAEHMs CJEAYyIOLIei NOBEPKH;

- T€YaThb OPraHU3aLMH, NMPOBOISALUEI NOBEPKY.

Homyckaetcsi rparydpoBOYHYIO XapaKTePUCTHKY TEPMOMETPA NMPHUBOAUTL B BUAE noauHoma AWA(T) ¢
YKa3aHHEM 3Ha4eHUH Ko3PPHLUHEHTOB MOAHHOMA.
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NMPUNTOXEHUE A
(cripaBotHoe)

MerTon onpeeieHHs rpaayHpoBOYHBIX XapaKTEPHCTHK TEPMOMETPOB
tunos IITC u BTC npu temnepartypax Boiwe 0 °C

A.1 TpanviipoBouHylo xapaktepucTuky TepmomerpoB Ttunos I1TC u BTC onpenensior B Buae GyHKUMM
OTKIOHEHHS OTHOCHTENLHOTO conpotusicHus Tepmometpa AWAT) ot crangaptHo#t dynkunn MTLLI-90 W/T)

AWM(T) = W(T) — WAT). (A1)
A.2 Bua (pYHKUMH OTKIOHEHHWA I8 Pa3/IMUHbIX IMANa3oHOB TEMMEPATYp yKa3aH B Tabnauue A.l.

Tabanua Al — OyHKUMM OTKIOHCHHUS B BUAE NMOJHHOMOB
Iuanason remneparyp. ‘C I AW
0-—-29,7646 alM(—1]
0—156,598 afW(hH—1}
0—231,928 al W(D—1]+b|W(—1]?
0-—-419,527 al M(D—1]+b| M(T—1)2
0—660,323 alWM(D—1}+b[ (T —1]2+c[ W(T)—1]?
0—1084,62 ¢ a[M(D—1)+b|W(T)—1)?

MpuMmeyanue — B guanazonax rtemnepatryp Huxe 660,323 °C ucnoamsyior l
i tepmoMeTpnl THNa I1TC, Beiwe — TepmoMerpsl THna BTC. ,

A.3 Koadppuumentst a, b, ¢ byHkunn AW(T) paccuuThIBAIOT C MHCMOJNB3OBAHMEM [aHHBIX TPAlyWPOBKH
TepMOMETPOB B penepHbix Toukax (9.7).

A.4 Tlpn HeobXoAMMOCTH pacCYMTHIBaIOT Ha DBM Tabnuuy 3Hauenuit dynkunun AW(T) win WA T) B 3aBucH-
MOCTH OT TeMNepPaTyphbl.

A5 BbluncneHHe TeMMnepaTyphbl NO rpagyMpPoOBOYHON XapaKTEpHCTHKE TepMOMeTpa

A.5.1 IMo pe3ynbraTaM W3MepeHHUs conpoTuBneHus tepmoMerpa R(T,) pacCUUTHIBAIOT

WMT) = R(TY/R,, (A2)
raie W(T,) — OTHOCHTENbHOE COTIPOTHRIEHHE TEPMOMETPA NIpH TeMrieparype 1,
R(T,) — conpoTHB/IEHHE TEpMOMETpa NpH TeMnepartype T, OM;
T, — un3MmepseMas TeMnepartypa, K;
R, — conportuBieHHe TepMOMETpa B TPOMHOH Touke BoAbl, OM.

A.5.2 Ecnu rpaayMpoBOYHas XapaKTepUCTHMKa NpuBeleHa B Buie AW(T), To mis onpeneneHMs TeMnepaTyphl
MCNOAb3YIOT CTaHaapTHYI0 GyHkuMio MTHI-90 W(T). B 3ToM ciydyae no dopMynam 1abnaunun A.1 onpenensior AWM(T,),
a 3ateM paccunThiBaoT W T,), ucnonnsys popmyny (A.1). Io 3aBucumoctn W T) [Tabnnue 3HaveHuit W(T)] Haxoast
3HayeHue TeMnepaTypsl T,, cooTBeTcTBYIOlLee W(T,). 3HaueHe TeMnepaTypbl MOXHO TaKK€ PaCCUHTATH C TOMOLUBIO
obpatHoit ctanaapTHoit dyHkuun MTUI-90 T(W)).

A.5.3 Ecau rpadyvpoOBO4Hast XapaKTepHCTHKa npeiacrabieHa B Buae W(T) [rabanusl 3Hauennit W(T)], To no
3HaveHnio W(T,) n3 A.2 onpenensiioT 3HaYeHHE TEMIEPATYPHI.
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MPHUJIOXEHHE b
(cnpaBoyHoOe)

MeToa onpeneneHHs rpaxyHPOBOYHBIX XaPAKTEPHCTHK TEPMOMETPOB CONMPOTHRJICHHS
THnoB TCITH u IITC npu temneparypax nuxe 273,16 K

B.1 /Inanason temmeparyp 13,8—273,16 K 113 tepmomerpos thna TCITH
b.1.1 I'paaynpoBOYHYIO XapaKTepPHCTHKY IJIaTHHOBBIX TEPMOMETPOB paccuuTbiBaoT rio MTUI-90 B siae

AW(T) = M(T)—WAT), (5.1)

rie AW(T) — ¢yHkuUHUA oTKIoHeHHs no MTLL-90:
WAT) — 3aBMCHMMOCTb OTHOCHTENBHOTO COMPOTHBICHHUS TEPMOMETPA OT TEMIIEPATYPDI;
W[ T) — crannaptHas ¢vHkuus MTIL-90.
OyHkunsg AW(T) B cootBeTcTBUU ¢ MTII-90 B paccMaTpHBaeMOM AMaNa3oHe MMeeT B

5
AMD) = a[W(D — 1] + o[ =1 2+ 3 C; [InWm(D)*", (b.2)
i=1

npun =2,
rie a, b. C; — x03pPHUMEHTHI, ONpeaeieHHbIE W3 PE3YIbTaTOB HHAWBUIYATLHOM PAlyMPOBKH TEPMOMETPOB.

b.1.2 [lna onpeaenenus koadpdHuneHToB GOYHKUMH AWAT) Ttpebyercs rpaayMpoBKa TEpMOMETPa B CeMM
peniepHbix Toukax MTII-90 unu B61M3K 3THX Toyek cornacHo 9.8.

b.1.3 B kauecTBe HCXOOHBIX TAHHBIX UCTIOIb3YIOT CeMb 3HaueHHi W( T), MOIyUEHHBIX NP FPAIVHPOBKE B TOUKAX
T\, T3, T3, T, T, Tg, T; cornacHo 10.2.10, 1 paccUMTaHHbIE M0 ITUM 3HAYEHUAM C MCTIOIBL30BaHUEM dopmy.st (B.1)
3HayeHus AW(T).

b.1.4 Ha 3BM paccunThiBaloT Ko3dpduuneHTs GyHkumu (5.2) 119 nosepsieMoro TepMoMeTpa.

b.1.5 TIpn HEO6XONNMOCTH paccYMTBIBAIOT Ha DBM tabnuunt 3HaueHnit dynkunit AW(W) uau WA ). a takxe
npou3BoaHbix dW/dT 115 noBepsieMOro TepMoOMeETpa.

b.2 Inana3zon temneparyp 77—273,16 K 113 repmomerpos Tvnos TCITH u IITC

b.2.1 [na onpeaeneHus TpaayMpoBOYHON XapaKTEPUCTMKM TEPMOMETPOB B 3TOM IMANa3oHe HCIOIb3VIOT
SIMHENHYIO 3aBUCHMOCTDb

AM(D = MIW(D—1], (B.3)
rie xoHcTaHty M = AWAT)/[W(T)—1] ornpedesioT U3 pe3y]IbTAaToB IpalyMpOBKH MPH TeMIepaType KHIEHHS
azora (10.2.17, 10.2.18).
B.2.2 Tlpu HeobxoxuMocTH paccuuThIBaIOT Ha DBM rabnuiibl 3HaueHuit AW W) win WA T), a Takxe MpoH3Boa-
HblXx dW/dT 1ns noBepsieMOTo TepMOMETpa. :
B.3 Bermiciienne emnepaTypbl 7 N0 TPaJyHPOBOYHOH XapaKTepHCTHKE TepMOMeTpa

B.3.1 Tlo pesyibratam M3MepeHHs COMpOTHRIEHHs TepMoMetpa R(T,) Npy onpeaeinsieMoil TemnepaType pac-
CUMTHIBAIOT

WMT) = R(TYH/R,, (b.4)

rae W(T,) — OTHOCHTEILHOE COMPOTHBIEHHE TEPMOMETPA MPH OMNpelenseMoil Temneparype T
T, — n3MepsieMas TeMrieparypa, K;
R(T,) — conpoTHBieHHe TepMoMeTpa Npy TeMnepatype 7, Owm;
R, — conpoTuBieHMe TepMOMeTpa B TPOItHOI TouKe Boabi, OM.

b.3.2 Ecau rpanynpoBoyHas xapakTepucTHKa npeacTasieHa B Buae AW(T), To 11s onpeeieHns TEMMEepPaTyphbl
MCMOIB3YIOT CTaHAapTHyYo ¢yHkuuio MTII-90 W(T). B atom cayvae no dopmyne (5.2) wan (5.3) onpeaeasior
AWAT,). a 3atem paccumtbiBalor W(T,) no ¢opmyne (b.1). o 3aBucumoct W/ T) [rabaunue 3Hauennit WAT) B
3dBUCMMOCTH OT TEMMNEPATYPhl (danee — TabianLa 3HaYEHUM)] HAXOAAT 3HAYECHHE TEMMEPATYphl T,, COOTBETCTBYIOLLEE
WAT,). 3HaueHHe TEMIEPATypbi MOXHO TAKXE PACCYMTATh C MTOMOLUbIO OBPaTHOM cTaHaapTHo dvHkuwu MTI-90
Tw).

b.3.3 Ecau rpaaynpoBoyHas xapakTepucTHKa NpeacTasicHa B Buie W T) (TaGiuubl 3Ha4YE€HMUH), TO MO 3HAYEHHIO
WAT,). paccuntaHHoMy 1o b.4, onpeieasioT 3HaueHHe TeMMepaTyphbi.
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NMPUJIOXEHHE B
(cnipaBoyHoOe)

Bubarorpadus

[1] MexnyHaponHas temnepartypHas wkana MTUI-90. JokymeHT MexayHapoaHoro Biopo no mepam u Becam, 1989
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