OCT 8.568-99 NocypnapcTBeHHas cnctema obecnevyeHns eanHcTBa nsmepenuin (FCW). TepmoMeTpbl CONPOTUBIEHUSA
nJaTUHOBbIE 3TaNIOHHbIe 1-ro 1 2-ro pa3panos. MeToanka nosepku (ayteHTn4eH FOCT P 8.571-98 ) (c NMonpaskoi)

FOCT 8.568-99/IOCT P 8.571-98

Mpynna T88.2

MEXXIOCYOAPCTBEHHbIU CTAHOAPT

FocypapcTBeHHas cucteMa obecnevyeHus egUHCTBA U3SMEepPEeHUn

TEPMOMETPbI CONMPOTUBJIEHNA NNATUHOBbBIE DTAJIOHHBbIE
l-ro n 2-ro PA3PAO0OB

MeTtoaumka NnOoBEepPKHU

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

MKC 17.020
OKCTY 0008

HaTta BBeneHuns 2001-07-01

Mpepucnosue
1 PABPABOTAH BcepOCCUNCKUM Hay4YHO-UCCen0BaTEIbCKUM UHCTUTYTOM METPOJIOrMN M.
0.N.MeHpeneesa (BHUNM nm. O.N.MeHgeneesa), BcepoCCMNCKNM Hay4HO-UCCe00BaTENbCKUM
WHCTUTYTOM  (PU3NKO-TEXHUYECKNUX W pafnoTexHU4yeckux wusmepeHuin (BHUNDTPU) wu
BcepoCCMnCcKMM  Hay4YHO-UccnenoBaTeslbCKMM — UHCTUTYTOM  METPOJIOrM4eckom  Cny»Kbbl
(BHMAMC) TocctaHgapTta Poccum ¢ y4dacTmem  rpynnbel  cneunasancTtoB  oTpacnen
MPOMbILLJIEHHOCTH

BHECEH lNocctaHgapToM Poccuum

2 TPNHAT MexrocygapcTteeHHbiM CoBeTOM MO CTaHgapTu3auuu, MeTposiorum wu
ceptudukauymm (mpotokon N 16 ot 8 okTabps 1999 r.)

3a NpuHATME NPOros0CoBaNu:

HanmeHoBaHuWe rocynapcTBa HanMmeHoBaHMe HaLWOHaIbHOIO OpraHa
Mo CTaHJapTu3auum

Pecnybnnka ApmeHus ApmMroccrtaHgapT
Pecnybnunka benapycb MocctanpapT Pecnybnnku benapycb
Pecnybnnka KasaxcTaH MocctanpapT Pecnybnmkun KasaxctaH
Kbipreizckaa Pecnybnunka KblproiscTaHgapT
Poccuinckasa depepauns NocctaHpapT Poccuum
Pecnybnuka TagXUKNUCTaH TagXUKCTaHOapT



TypKMeHUNCTaH Fnasroccnyxba
"TypkmeHcTaHpapTAapbl"
Pecnybnuka Y3bekncrtaH Y3rocctaHgapT

3 HacTosdwmn cTaHOapT npencrasnasgeT cobon MosiHbI ayTeHTUYHbIM TekcT FOCT P 8.571-
98 '"lT'ocypapcTBeHHas cuctema obecnevyeHnsa eOguHCTBA U3MeEpPeHUn. TepMOMEeTpbI
COMPOTMBAEHNSA NNATUHOBbIE 3TAJIOHHbIE 1-r0 1 2-ro pa3psanos. Metogmnka nosepku”

4 [ocTaHoBneHueMm [ocypmapcTBeHHOro kKomuteTa Poccuinckon ®depepaumm  no
CTaHdapTm3aumm mn metponormm ot 7 deBpansg 2001 r. N 60-CT MeXrocygapCTBEHHbIN
ctaHpapt TOCT 8.568-99 BBemeH B JelcTBMEe  HenocpenCTBEHHO B KayecTsBe
rocyaapCTBEHHOro ctaHgapTa Poccninckon depepaumm ¢ 1 niona 2001 r.

5 B3BAMEH I'OCT 8.427-81, NOCT 12877-76, MW 717-85, M 1511-86

BHECEHA nonpaska, onybnnkosaHHaa B UYC N 12, 2001 ropg

MonpaBka BHeCeHa N3roToBuTesIEM 6a3bl OaHHbIX

1 ObnacTtb NpuMeHeHusn

HacTtodawmn cTaHZapT pPacnpoCcTpaHAeTCAa Ha MJaTUHOBbIE 3TAJIOHHLIE TEepMOMETPbI
conpoTmBneHus 1-ro u 2-ro paspapos, npefHa3HavyeHHble ONA U3MepeHus TemnepaTyp OT
MUHYC 259,35 po natoc 1084,62 °C (13,8-1358,77 K) (oanee - TepMoMeTphbl), N yCTaHaBAuBaeT
METOAUKY UX MEePBUYHON U NEpPUOLANYeCcKOn noeepok B cooTeeTcTBUM € TOCT 8.558. Obwine
TexHun4eckune TpeboBaHna K TepMomeTpaM ycTaHoBaeHbl B TOCT 30679/TOCT P 51233.

2 HopMaTuBHbIE CCbIJIKM

B HacTosAwem CTaHAapTe NCNoJib30BaHbl CCbIJIKN Ha cneayouine CtaHaoapTbl:

FOCT 8.028-86 [ocypmapcTBeHHasd cucTteMa obecneyeHus eguHCTBA W3MEPEHUN.
FoCcynapCTBEHHbIN NEPBUYHBLIA 3TaJloH U rocyfapcTBEHHas MOBepoYHas Cxema AN cpencTs
N3MEepPEHUIN S/IEKTPNYECKOro CONPOTUBEHNS

FTOCT 8.558-93 TlocypapcTBeHHas cucTteMa obecrneyeHnsa eaouHCTBA W3MEPEHUN.
FocypapcTBeHHas NoOBepOYHasa CxeMa AJ19 CPencTB U3MeEpPEHUn TemnepaTypbl

FOCT 17435-72 JINHENKWN YepTexXHble. TeXHNYEeCKne ycnoBus
FOCT 18300-87 CnumpT 3TUN0BbIA PEKTUDUKOBAHHBLIA TEXHUYECKNI. TeEXHNYECKNe yCNoBuUS
FOCT 23737-79 Mepbl aN1€KTpUYeCcKoro conpoTmenieHnsa. Obuwme TexHn4eckme ycnosms

FOCT 30679-99/TOCT P 51233-98 TepMoMeTpbl CONPOTUBNEHNSA MAAaTUHOBbIE 3Ta/IOHHbIE 1-
ro un 2-ro paspanos. Obwne TexHnyeckne TpebosaHma

3 OnpepneneHuns, o603Ha4Y€HUA U COKpaLL,EeHUA

TepMomMeTp - 3TaJIOHHbLIN (06pa3uoBbIN) MAATUHOBLIN TEPMOMETP COMPOTUBAEHUSA 1-ro u”



2-ro paspsnos.

TepmoMmeTrp Tuna MNOTC - nNNaTUHOBLIA TEepPMOMETP COMPOTUBIEHUS  3TaANIOHHbIN
CTEep>XXHeBOW, MpeAHa3Ha4YeHHbI AN WU3MEepeHUs TemnepaTypbl OT MUHyC 196 no nikc
660,323 °C.

TepmomMeTp TMna BTC - BbicOKOTEMMEpPaTYPHbIA TEpMOMETP COMPOTUBAEHUSA NJIaTUHOBLIN
3TaJIOHHbIN CTEP>XHEBOW, NpefHa3HaYeHHbIN AN U3MepeHus TemnepaTypbl oT 419,527 o
1084,62 °C.

TepMmomMmeTp TMNAa TCINH - TepMoMeTp conpoTmBiIeHNd MAaTUHOBLIN
HU3KOTeMnepaTypHbIA KancyfbHblA, NpefHa3HayYeHHbIn 019 U3MepeHUa TemnepaTypbl OT
MUHyc 259,35 pgo nstoc 100 °C.

OTHOCUTEesNIbHOEe CONpOTUBJIEHUWE TepMoMeTpa NpM TeMmnepaType T - OTHOLIEHUe
COMNPOTUBNEHNA TepMOMeTpa Npu TemnepaType T K ero COMpOTUBJIEHUIO B TPOMHON Tou4Ke
BOAbI.

HoMuHanbHOe conpoTuBJIeHUe TepMoMeTpa - COMNpoTUBJEHWE TepMoMeTpa npu
Temnepatype 0 °C.

N3MmepuTenbHbIM TOK - CUlA TOKA, MPOTEKAKLWEro 4epes 4YyBCTBUTEJIbHbIA 3/E€MeHT
TepMoMeTpa Npu N3MepeHnn TeMmnepaTypsl.

7 - TemnepaTtypa B KenbBuHax (K);
{- TemnepaTypa B rpaaycax Lenbcusa (°C);

RD' HOMWHaJIbHOE COoMnpoTmMBJIEHNE TEPMOMETPA,
RT- conpoTtTmBiieHne TepMOMETpPa B TpOVIHOI7I TO4YKe BOAbI,

Ry- COMPOTUBNIEHNE TEPMOMETPA B PENEPHON TOYKE;

W,- OTHOCWTENbHOE COMpOTUBJIEHNE TEPMOMETpa B pernepHoi Touke (P - CUMBOJ
XMMNYECKOro 3/1eMeHTa);

CKO - cpenHee KBagpaTMyYeCcKkoe OTKJIOHEHME.

4 Onepauvm NoBepKMU

[MloBepka TepMOMETPOB BKJIIOYaET B cebs onepaunn, ykKkasaHHbIE B Tabnuue 1.

Tabnuuya 1 - Onepaunm NoBepKu

HavnmeHoBaHMe onepauyun MyHKT Ob6a3aTeNbHOCTb NPOBEeAEHNS
HacTosAwero NoOBEpPOK
CTaHpapTa
NepBUYHON | Nepnoandeckomn
1 BHewHWn ocMOTp 1 onpoboBaHme 9.1 + +
2 lpoBepKa 3/IeKTPNYecKoro 9.2 + -

conpoTmBiiEHNA nN3onaumn

3 OnpepeneHne MeTPOJIOr NYeCKNX
XapaKTepUCTMK TEPMOMETPOB:

3.1 OnpepeneHne HeCcTabuibHOCTH 9.3,9.4,95 + +




3.2 OnpepneneHve OTHOCUTENbHOI O 9.6 + +
CONPOTUBNEHUS

3.3 OnpepeneHve rpagaympoBOYHON 9.7, 9.8 + +
XapaKTEPUCTUKMN

3.4 OnpepeneHne foBepuTesIbHON 10 + +
MOrpeLuHoCTn

MpumeyaHmne - "+" - noBepka obsA3aTenbHa; "-" - NoBepka Heobs3aTesNbHa.

5 CpencrtBa noBepkKu

Mpn noBepke [O0JKHbI ObiTb MCMNOJIb30BaHbl CPeACTBa WU3MEpPeHWn U BCroMoraTesbHble
CpeacTBa, yKa3aHHble B Tabnuue 2.

Tabnuua 2 - CpeacTBa NU3MEPEHUIA U BCNOMOraTe lbHble CpeACcTBa

HanmeHoBaHue HopMaTuBHO-TeXHUYECKasa XapakTepucTmnka
CpencTB n3MepeHunn
1 BCNOMOraTesibHbIX CPeACTB

1 NInHenka OnwvHa wkanbl 750 mm no FOCT 17435
2 AMNyna TPOWMHOMN TOYKU OnnHa BHyTpeHHero kosogua 300-350 mm, guametp 8-20
BOAbI MM

MorpelHoCTb BOCMNPOM3BEAEHUA TeMnepaTypbl ha30BOro
nepexona He 6onee £0,0002 °C

3 MMeyb onig oT>KUra BHYTpPEHHAA MOBEPXHOCTb Meynm He [OoJIXKHa coaepXxaTb
MeTaJIUIN4YeCKNX YacTen

Pabouyas TemnepaTypa 100-1100 °C

ABCONOTHAsA MOrpewHoCcTb MoALAepXaHUS TemnepaTypbl
+2 °C

FpagneHT TemnepaTypbl B paboyeM NpoCTPaHCTBE Mevyn He
6onee 5 °C/m

4 YcTaHoBKU ans lMepenan TemMnepaTypbl B ABCONMOTHaA NOrpewHoCTb
peanmsaummn penepHbiXx To4ek|pabovyeM MpoCTpaHCTBE Me4vu|BOCMNpoM3BEaEeHUS
MTLU-90 [1]: Ha ONnHe aMnyJsibl penepHomn|TeMnepaTypbl hasoBoro
Tou4ku, °C: nepexopa, °C-10-3:
4.1 Touyka nnaBseHUs 0,05 +0,5
rannus
4.2 To4yka 3aTBepaeBaHuA 0,1 +0,5
NHONSA
4.3 To4yka 3aTBepneBaHus 0,2 +1
oJloBa
4.4 Toyka 3aTBepheBaHUA 0,2 +2
UNHKa




4.5 To4yka 3aTBepneBaHuA
aNtOMNHNSA

4.6 To4yka 3aTBepaeBaHuUA
Meoun

5 YcTaHoBKa onsa
peannsauumn BaHH
CXKWMXKEeHHbIX ra3oB Tuna BKI

6 YctaHoBka Tuma YIT
ons rpagyupoBKu

TepMOMETPOB

7 TepmomeTp - paboyunn
a3TanoH Tnna TCIMH

8 TepmomeTp - pabouun
3TanoH Tuna MNTC

9 TepmomeTp - pabouun
3TanoH tnna TCMH

10 MynbT OANnA n3MepeHuns
COMNPOTUBJIEHUNSA TEPMOMETPOB

11 dTasnoHHa“A Mepa
3J/IeKTPUYeCcKoro
CONpPOTUBNEHNS

12 TepmomeTp ans
n3mepeHuns TemnepaTypsbl
Mepbl 3NeKTPUYecKoro
CONpOTUB/EHNSA

13 TepMmocTaT HyneBoun

TH-12

14 TepmomeTp ans
n3MepeHus TeMnepaTypbl
rnomMeLieHus

15 MerommeTp TUNa E6-17

16 N'mrpomeTp BUT-2

0,5

1,0

OwnanasoH TemnepaTyp MUHYC 259 - MmnHyc 253 °C u MnHyc
219 - MMHYC 196 °C

HecTtabunbHOCTb TeMnepaTypbl 3a BpPeMsi U3MEpPeHus He
6onee 1 MK

Pabouyas TemnepaTypa MuHyc 259 - nnatoc 30 °C

HecTtabunbHOCTb TeMnepaTypbl 3a BPeMs U3MEpPeHus He
6onee 1 MK

Onana3oH TeMmnepaTtyp MuHyc 259-0 °C no N'OCT 8.558

Onana3oH TeMmnepaTyp MUHYC 196-0 °C no N'OCT 8.558

OwnanasoH TemnepaTtyp 0-100 °C no FOCT 8.558

MorpeLwHoCTb N3MEPEHNA CONPOTUBIIEHNA He Bonee
+0,0005%

HoMunHanbHoe 3Ha4veHue conpoTusneHus: 0,1; 1; 10; 100
Om - no NOCT 23737

MorpewHocTb ana 1-ro paspsana no NOCT 8.028
Mepa 3NeKTPUYeCKOoro conpoTUBAEHUS L[O/KHA ObiTb

TepMoCcTaTMpoBaHa

HecTtabnnbHOCTb Nogaep)xaHuUs TeMnepaTypbl HE O0JIXKHA
NPUBOANTL K W3MEHEHWIO 3HAYEHUS MEpPbl 3JIEKTPUYECKOro
COMpPOTMBEHMNSA 3a BpeMs namepeHus 6onee yem Ha 0,0002%

MorpewHocTb He 6onee £0,05 °C

Bocnpoussogumasa temnepaTtypa 273 K, norpewwHocTb 0,03
K

MorpewHocTb He 6onee £0,2 °C

Onana3oH namepeHun ot 10 go 3-1010 Om

MorpewHocTb He 6onee £(5-7)%




17 BUHOKYNSApHbINA -
MnkKpockon bM-51-2

18 Lincpposon MorpeLwwHoCTb B 3aBUCUMOCTM OT U3MEPAEMON hU3NYECKON
MynbTUMeTp M-838 BeNnn4YunHbl: +(0,25-2,0)%
MNpumeyvaHme - J[lonyckaeTca WCNONAb30BaTb JApyrve BHOBb pa3paboTaHHbie uwau

Haxogawmecs B MNPUMEHEHUN CpeacTBa  M3MepeHun, npoweawune MnoBepKy W
yoosneTBopstowme TpeboBaHMSAM HaCcTOALWEro CTaHAapTa.

6 YcnoBusa noBepku

Mpwv NpoBeaeHNN MOBEPKN OO0/KHbI ObITh COBNIOAEHBI CeayoLLme YyCNoBUS:

6.1 MynbT [Na WU3MepeHns COMpPOTUBIEHUA TepMOMETPOoB (Janee - NyJbT) AOJDKEH
HaxoOuTbCA B MNOMeWeHUNn npu TemnepaType Bo3ayxa (20£2,5) °C, oTHoOCUTeNnbHOW
BJIa>KHOCTK BO3ayxa He 6onee 80%, atMmocthepHom gasneHnn (101,3+10) klMa.

6.2 amepuTenbHbIn TOK AS1 TEPMOMETPOB Pa3/IMyHbIX TUMOB OOJIKEH COOTBETCTBOBATb
FOCT 30679/TOCT P 51233.

6.3 B nomelleHUn, B KOTOPOM MPOBOAST MOBEPKY, He [OO0JKHO ObiTb AbiMa, Mblan,
BMbpauunn.

7 MoproTtoBKa K noBepke

Mepen nposeneHVeM NOBEPKU cnenyeT:

7.1 MpoBepuTb HanaM4mMe BCeX CPeACTB WU3MEPEHUA W BCNOMOraTesibHbIX CPeacTs,
HeobxoguMbIX ONs  MOBEPKW, COrjiacHoO pasfgeny 5 ©M  HOpMaTUBHLIM — LOKYMEHTaM,
yCTaHaB/INBAOLWMM METOANKY UX SKCMJTyaTauuun.

7.2 MNpoBepUTb COOTBETCTBME YCJIOBUIA MOBEPKM TpeboBaHUsAM pa3zaena 6.

7.3 MNoarotoBuTb K paboTe cpencTBa U3MepeHnn 1 BCnoMmoraTesibHble CpeacTBa COraacHo
3KCMNJIyaTaUMOHHbIM AOKYMEHTAM Ha HUX.

7.4 TlpoTepeTb Morpy>xaemble 4YacTu TEepMOMETPOB 3STUNOBbIM PEKTUPUKOBAHHbLIM
TexHn4yeckmm cnmpTtom no NOCT 18300.

8 TpeboBaHusa 6e3onacHoCTH

8.1 Mpu obopynoBaHnn nabopaToOpHOro NoMeLLeHUs WU NPoBeAeHUM MOBEPKU B CBA3M C
NPUMEHEHNEM >KUAKUX [a30B crefyeT BbINOMHATL MNpaBuia TexHUKn 6e3onacHoCTU W
NPOM3BOOCTBEHHOWN CaHUTapuUu.

8.2 Mpu paboTe C OXMXKEHHbIMW Tra3amMu HeobxoOAMMO MOSb30BaTbCsA CpeacTBamMu
NHONBMAOYANbHOM 3alWMTbl U cobnoaaTb OCTOPOXXHOCTb, TaK KakK MornagaHne >XWUAKOCTU Ha
He3allWLLIEHHbIE YYAaCTKW KOXXHOIMO MOKPOBa W CAU3UCTble 000JI04KU MPUBOAUT K TSXKESbIM
06MOPOXKEHNSM N 0XKOraM.



8.3 TMomeweHne nabopaTopun [O0KHO O6biITb 000PYAOBAHO MPUTOYHO-BLITSXKHOMN
BEeHTUAALMEN.

8.4 Cocyabl Obtoapa, npeAHa3HadyeHHble A9 paboTbl C XUAKMMU FaszaMu, OO/KHbI BbITb
YUCTbIMU N cyxmumn. Heobxogmmo 6epeyb cocyabl Abloapa OT NMonagaHUs B HUX OPraHMYeCcKnx
Bel,ecTB.

8.5 3anpellaeTca 3aaMBaTb OXXW)XKEHHble rasbl B cOCyabl [bloapa npu OTCYTCTBUM B HUX
BaKyyMa.

8.6 Mpwn paboTe c amnynamMm TPONHON TOYKK BOAbl (Oanee - amnysbl) cnenyeT cobniogatb
0Ccobyl0 0OCTOPOXKHOCTL. PaboTaTb C aMnynamMm pa3peLllaeTcs TOJIbKO B 3alUTHbIX O4YKaX.

8.7 B nomelleHnn, B KOTOPOM MNPOBOASAT MOBEPKY, KAaTEropnuyeckn 3anpeliaeTcsa KypuTb,
NoJib30BaTbCSA OFHEM, XPaHMUTb OrHEoMNacHbIE N roploYMe BeLecTBa U MaTepuansl.

8.8 Bo Bpemsa npoBegeHMs MOBEPKU MPU BbICOKMX TemnepaTypax TepMoMeTp cnenyert
N3BMEKaTb M3 Neyn MeasieHHo, cobnopgas ocobylo OCTOPOXXHOCTb BO M3beXxaHue MosyyeHus
0>XOrOB.

8.9 MNocne n3BnevYeHUs TepMOMETpa M3 NeYn 3anpeLllaeTcs TporaTb ero pykamMmum v KaacTb
Ha JIerkoBOCMJIaMEHSIOLLYOCS MOBEPXHOCTb.

9 NpoBepneHue NOBEpPKHM
9.1 BHewHUn ocMOTp 1 onpoboBaHme

9.1.1 Mpu ocmoTpe credyeT YCTaHOBMTb COOTBETCTBME TepMmoMeTpa TpeboBaHUAM,
N3N0XEHHbIM HUXe.

KOoMMNeKTHOCTb, YNMakKoBKa, MapkuMpoBka M rabapuTHble pa3Mepbl TePMOMETpa AO0JIKHbI
COOTBETCTBOBATbL TPeboBaHUSM HOPMATUBHLIX [OOKYMEHTOB Ha TEPMOMETPbl KOHKPETHbIX
TnoB n NOCT 30679/TOCT P 51233.

O6osi04Ka TepMoMeTpa AoJ/KHaA OblTb 6e3 noBpeXxAeHui. BUTKM nnaTMHOBOW cnuvpanu
4YYBCTBUTEJIbHOIO 3JIEMEHTA HE A0/IKHbI ObITb AePOPMUPOBAHBI U 3aMKHYThI.

TepMoOMeTpPbl B CTEKNAHHOW 000/104Ke MPOBEPSIOT C MOMOLWbIO  OUHOKYNASPHOro
MUKPOCKOMa.

9.1.2 JnekTpuyeckme uennm TepMoMeTpa He A[O0J/KHbl 6biTb HapyweHbl. OnpoboBaHue
3NEKTPUYECKON CXeMbl MPOBOAAT C MOMOLLbLIO LMGPOBOro MynbTumeTpa M-838.

TepMmoMeTpbl, He yaoBneTBopsowme TpeboBaHUAM, U3N0XXeHHbIM B 9.1.1, gAanbHENLWnNM
ornepaunsaM rNoBepKn He noasepratoT.

9.2 MNpoBepKa 3N1eKTPUYECKOro CONMPOTUBNEHNSA U30JISLUN TEPMOMETPOB

Ona tepmomeTpoB Tunos MNTC u TCIMH npoBepKy NpoBOAAT MNpu TemMnepaType BO3Ayxa
(20£5) °C n oTHOCUTENbHON BRaKHOCTU Bo3ayxa (60x15)%, Tnna BTC - npu TemnepaTtype
(1085x5) °C c nomoulbo MmerommeTpa npu Hanps>xennn 100 B.

JNeKTpnyeckoe CONpPOTUBJIEHNE N30NALUN MeXAY BbiIBOAAMU WU KOPMNYCOM TEPMOMETPOB
Tunos NTC n TCMNH poaXkKHO 6bITb He MeHee 1-108 Om, Tuna BTC - 5-106 OM. B npoTuBHOM

cryvae TepMoMeTp BpaKyioT.

9.3 OnpepeneHne HecTabunbHOCTK TepmomeTpoB Tuna MTC, paboTawwumx B AnanasoHe
TemnepaTtyp 0-660,323 °C



9.3.1 OnpepeneHne HecTabuabHoCTN TepMoMeTpoB Tuna MTC Npn NepBUYHON MOBeEpKe

9.3.1.1 N3mepsAOT conpoTMBIIeHNE TepMOMeTpa B TPOMHOW TOYKe BOAbl &, MO MeToAuKe,
n3noxxeHHom B 9.7.8.

9.3.1.2 lMpoBoAAT OTXXUI TepMoMeTpa, 015 3TOro BblAep>XMBAOT TepMOMeTp B neydu OJs
OTXXUra, npenBapuTenbHO HarpeTon Ao (660+5) °C, B TeyeHue 5 y.

9.3.1.3 U3mepsAT conpoTUBIEHNE TEPMOMETPA B TPONHOWN TOYKE BOAbI &, . .

9.3.1.4 PaccymTbiBalOT 3Ha4YeHuWe pacxoxxneHus Mmexay R.. W K., B TeMnepaTypHOM
3KBMBaJIeHTe Mo opmysie

AR = (Rop — Rpp )VdRIET),, (1)
roe AR, - pacXxoXXAeHue Mexay R.. W R., B TeMnepaTypHOM 3KBuBaneHTe, °C;
R, .- CONpOTMBJIEHNE TEPMOMETpPa B TPOMHOW TOYKe BOAbI Nocsie oTxura, Om;
R, - CONpOTMBAEHNE TepMOMeTpa B TPONHOM TOYKE BOAbI A0 OT)Kura, OMm;
(dRfdT), - YYBCTBUTENbHOCTb TepMomeTpa npu 0,01 °C, Om/°C.

3HavyeHus HYBCTBUTEJZIbHOCTWN TepMOMEeTpPOoB OJI1A pPa3JZIM4HbIX 3Ha4YeHUn HOMWHANILHOIO
conpoTuBeHNA YKa3aHbl B Tabnuue 3.

Tabnvuya 3 - 3Ha4YeHne 4YyBCTBUTEJIbHOCTU TEPMOMETPOB B TPOMHOM TOYKE BOAbI

Ey, Om (dRidT)., Om/ °C
0,25 0,001

0,6 0,0024

1,0 0,004

5,0 0,02

10 0,04

25 0,10

50 0,2

100 0,4

9.3.1.5 3Ha4vyeHne AR, He NoJKHO npesbiwaTh 0,002 °C aNns 3TaNOHHbLIX TEPMOMETPOB 1-ro

pa3psga mn 0,005 °C pgna 3TasIOHHbIX TepMOMETPOB 2-ro paspsaga. B npoTuBHoOM criyyvae
MOBTOPSAIOT OT>XUI no 9.3.1.2.

9.3.1.6 Obwas NpoOo/IKNTENIBHOCTb OT)KUra BO BPeEMs onpepnesneHns HecTabuabHOCTU He
hDo/mkHa npesbiwatb 60 4. Ecim ycnoBusa 9.3.1.5 no-npexxHemy He BbIMOJIHAIOTCA, TO
TepmoMeTp bpaKkyloT nan ero paspsag nepesoaaT B 6onee HU3KUNA.

9.3.1.7 Ecnn ycnoBua 9.3.1.5 BbIMONHAOTCSA, TO NOBTOPAIOT onpenesieHne HectabuabHOCTHU
rno 9.3.1.1-9.3.1.6 co cnefgyroWwMn N3SMEeHEeHNAMN MeTOLUNKN:

- TemMnepaTypy Ne4ym Ansd oTKura ycTaHaBamBatT Ha (10x2) °C Bbille BepXxHero npegena
NMPUMEeHeHna TepMoMeTPa;



- obwee BpeMs OT>KUra HE OO/HKHO NpeBbiwaTh 30 Y;

- ycnoBme HecTabubHOCTU: AR, He A0J/DKHO npesbiwaTh 0,001 °C gna TepmomeTpos 1-ro
pa3psana n 0,002 °C ona TepMoOMeTpPOB 2-ro paspsaa.

MpumeyaHne - BepxHuin npenen npuMmeHeHus TepMmoMeTpa BbibupatloT u3 pspa: 29,7646;
156,5985; 231,928; 419,527; 660,323 °C. lNpenen ykasbiBaloT B HOPMATUBHbIX JOKYMEHTaXx Ha
TepMoMeTp.

9.3.2 OnpepneneHne HecTabunbHoCcTM TepMmoMmeTpoB Tuna [MTC npu nepnoanyveckon
rnosepke

9.3.2.1 N3mepsaI0T CONpoTUBJIEHME TEPMOMETPa B TPONHOW TOYKE BOAbl &, MO METoAMVKe,
n3510>)keHHon B 9.7.8.

9.3.2.2 BblHMCNAOT Pa3HOCTb MexXAy 3HAa4YeHMEM COMPOTUBIEHUNA B TPOMHOW TOYKe BOAbI
R, ., NpvBedeHHbIM B CBUAEeTesIbCTBE O npefbiaylien rnosepke, U R, B TeMnepaTypHOM

3KBMBaNeHTe no popmyne (1).

Ecnn pasHocTb npesbiwaeT 0,001 °C gna TepmomeTpoB 1-ro paspsaga v 0,002 °C gns
TEPMOMETPOB 2-ro pa3psaga, TO onpenensarT HecTabunbHoCTb No 9.3.1.7. TepMoOMeTpbl, He
ynosneTeopsowme TpeboBaHusaMm HecTabunbHoCTK, 6GpakyloT UAM MX pas3psn NepeBoasT B
bonee HNU3KUN.

MpnmevyaHne - 3HayYeHUA WU3MEPUTESIBHOINO TOKa A/ BCeX TEepPMOMETPOB OOJIKHbI
COOTBETCTBOBATb 3Ha4YeHUAM, npmueseneHHbiM B TOCT 30679/TOCT P 51233.

9.4 OnpepenerHne HectabunbHOCTN TepMoMeTpoB Tuna BTC

9.4.1 N3mepsAOT CcONpoTUBSIEHNE TepMoMeTpa B TPOMHOW TO4YKe BOAbl &, MO MeToAuKe,
N3710>)KeHHon B 9.7.8.

9.4.2 lNomMeLwaloT TEPMOMETP B NMeYdb A5 OT)KUra, HarpeTyto Ao TemnepaTypbl (600+£10) °C.
HarpeBaloT neyb C TEPMOMETPOM A0 TeMnepaTypbl (1085+£10) °C, BbiAep>XMBaOT TEPMOMETP B
ney”m nNpu yKasaHHOW TemnepaType B TeyeHme 5 4. [ledb oxnakpgawT [0 TemnepaTypbl
(500£10) °C npu CKOPOCTU N3MEHEHUSA TeMnepaTypbl He 6onee 100 °C/4, a 3aTeM U3BNEKaOT
TepMoOMeTp 13 NeYn N 0xXJ1a)KJalT Ha BO3AyXe A0 KOMHaTHON TeMnepaTypbl.

9.4.3 CHoBa W3MepsOT COMPOTUBJIEHWE TepMOMeTpa B TPOMHOM TOYKe BOAbl B . MO
MeToaukKe, n3no)xeHHom B 9.7.8.

9.4.4 PaccyuMTbIBAlOT Pa3HOCTb MeXAy [ABYMS M3MEPEHHbIMW 3HAYeHWsiMU R, W R, B

TeMnepaTypHOM 3KBUBaNeHTe Mo dopmyne (1), Ucnonb3ys 3HAYEHUSA YYBCTBUTEIbLHOCTU
TepMOMETPOB, YKa3aHHble B Tabnuue 3.

9.4.5 Ecnmn AR, B TeMnepaTypHOM 3KBUBaneHTe npesbilwaeT 0,002 °C gnsa TepmomeTpos 1-
ro paspsaga n 0,005 °C gna TepMoMeTpOB 2-ro pa3psana, To OTXXUr no 9.4.2 noBTopsIoT.



9.4.6 Obuiee BpeMS BblOAEPKKWN B BbICOKOTEMMNEPATYPHON MevYn He OOJIXKHO npeBbiwaTb 60
4. Ecnm ycnoBma 9.4.5 no-npexxHemy He BbINOMHAITCA, TO TepMmoMeTp 6paKkylT uam ero
pa3psan nepeBoasT B bosiee HU3KUIA.

9.5 OnpeneneHne HecTabunbHOCTM TepmoMeTpoB Tuna TCIMH B AmanasoHe TemnepaTyp
13,8-373 K n TepmomeTpoB Tuna MNTC B Anana3oHe TemnepaTtyp 77-273,16 K oCcywecTBASAIOT B
npouecce rpagymposku no 9.8. ObpaboTka pe3ynbTaToOB U3MEPEHUI N MPOBEPKA COOTBETCTBUS
TpeboBaHnAM HecTabunbHoCTU - no 10.2.

9.6 OnpepeneHne OTHOCUTENBLHONO CONPOTUBJIEHNA TEPMOMETPOB

9.6.1 OTHOCWMTENbHOE COMPOTMBJIEHME TepMOMeTpa B TOYKE MAaBAeHMs ranaua i,

onpefensalT Npu NepBUYHON [MOBEPKe nepen rpagynposBkon TepmomeTpa. OnpepensioT
3HaYeHue ConpoTUBJIEHNA TepMOMeTpa B TOYKE MjaBJsieHUs rajanmsa no MeToanke, n3sioXXeHHoOn
B 9.7.2-9.7.5. OnpenensioT 3Ha4YeHNe CONpoTUBSIEHUS TepMoMeTpa B TPOMHOW TO4YKe BOAbI MO
MeToAuKe, WU3JIoKeHHOW B 9.7.8. PaccyuTbiBalOT OTHOCUTEJIbHOE COMpoTUBJIEHUE Wy, 1O

dopmyne
WG& =RG&"IIRT' (2)
roe WG& - OTHOCUNTEJIbHOE COMNMpOoTUBIEHNE TEPMOMETPA B TOYHKE MJlaB1eHNA raiinsg,
En, - cONpoTMBAEHNE TepMOMeTpa B TOYKe niaBsieHns rannus, Om;

R,- CONPOTUB/IEHNE TEpMOMETPa B TPONHON To4Ke BoAbl, OM.

3Ha4YeHne OTHOCUTEsNIbHOrO COMPOTUBNEHUS TepMOMeTpa [AO0/KHO OblTb He MeHee
3HaYeHUI, yKa3aHHbIX B Tabauue 4.

Tabnanua 4 - TpeboBaHMS K OTHOCUTESIbHBIM CONPOTUBNEHNAM Wi, , Wy, , Wy

Pa3psan ObnacTtb Wa.» HE MeHee Wyg HE MeHee W, He MeHee
TepMoMeTpa npuMmeHeHus
1 Bobiwe 0 °C 1,11807 - 1,3925
2 Bobiwe 0 °C 1,11795 - 1,3924
1 Hnxxe 0 °C 1,11807 0,844235 1,3925
2 Huxxe 0 °C 1,11807 0,844235 1,3925

MNpuMeyaHme - ConpoTuBiieHNne TepMoMeTpoB Tuna TCMH B TOYKe MJABAEHMS Fraians u B
TPONHOI TOYKE BOAbI M3MEPSIOT, MOMeLLlas TEPMOMETPbI BO BNAaro3allUTHbIE T/b3bl.

9.6.2 B cniyyae, Korga Touyka NJaBJIeHUs Tannvs BXOAUT B Habop TOYeK rpadyunpoBKM,
onpepeneHne ¥y, OCyLLeCcTBAAIOT BO BpeMS NPoOBeAEeHNS NMEPBOro LMKa rpagaynposku (9.7).

9.6.3 B cny4yae, korga B noBepoYHOW nabopaTopum HEBO3MOXXHO peasiM3oBaTb TOYKY
naasfeHna  rasaausa,  OOMYyCKaeTcs  3aMeHUTb  onpejeneHune ¥z, Ha ornpepesieHue
OTHOCUTENIbHOIro cornpoTuBaeHnsa npu TemrnepaTtype 100 °C Wiyy. 3HadeHue W, onpenensioT

pacyeTHbIM MeTOAOM MocCsie NpoBefeHnsa NepBoro uukia rpagymposkn (9.7, 9.8). Metoguka
pacyeTa AoJKHa 6bITb NpMBeAEHA B HOPMATUBHbLIX AOKYMEHTaxX Ha TePMOMETPbl KOHKPETHbIX
TUMNOB. 3HayYeHMe OTHOCUTEsSIbHOrO COMPOTUBNEHUA Wy AO/KHO 6biTb HEe MeHee 3HavyeHun,

yKa3aHHbIX B Tabnuue 4.



9.6.4 BmecTo npoBepku rno 9.6.1 nam 9.6.3 0OTHOCUTESIbHOIrO COMPOTUBIIEHNS TEPMOMETPOB,
paboTatowmx npu Temnepatypax Humxe 0 °C, mMoxeT ObITb npoBefeHa MpoBepka
OTHOCWTENBLHOrO COMPOTUBJIEHNS TEPMOMETPa B TPOWHON TOouke PTYyTW Wy, . 3HayeHue Wy,

0O0JKHO bbITb He 6onee yka3zaHHOro B Tabanue 4.

9.7 OnpeneneHne rpagynpoBO4HON XapakKTepucTmkm TepmomeTpoB Tunos MNTC n BTC npwu
TemnepaTypax Bbiwe 0 °C

Mpapgynposky TepMmomeTpos Tunos MNTC n BTC B AgmanasoHax TemnepaTyp Bbiwe 0 °C
NPOBOAAT B pernepHbIX TOYKaX.

9.7.1 MNpoBOAST TPWU UMUKIA U3MEPEHUI CONPOTUBIEHNS TEPMOMETPa B pernepHbIX ToYKax.
Mocne KaXxgoro W3MepeHus MpoBEpPsiOT COMPOTUB/IEHME B TPOWHOMW TOYKEe BOAbI.
MocnenoBaTeNbHOCTb peanv3auun penepHbiX To4Yek - no Tabnvue 5. PenepHbie TO4YKU
0603HaYyeHbl CMMBOJIAMM COOTBETCTBYIOLLUNX XUMUYECKUX SJIEMEHTOB, TTB - TPOMHAs TOYKa
BOAbl.

Tabnuua 5 - MNMocnenoBaTeNnbHOCTb peanv3aunMn penepHbIX TOYEK B UUKIE U3MEPEHU Mpwu
rpalynpoBKe TepMOMeTPOB A5 pa3/IMYHbIX AMana3oHOB TeMnepaTyp

HOvana3oH NMocnenoBaTenbHOCTb
TemnepaTtyp, °C peanu3saynm penepHbixX
ToYyek

0-29,7446 Ga, TTB

0-156,5985 TTB, In, TTB

0-231,928 In, TTB, Sh, TTB

0-419,527 Zn, TTB, Sn, TTB

0-660,323 Al, TTB, Zn, TTB, Sn, TTB

0-1084,62 Cu, TTB, Zn, TTB

9.7.2 MeToOnKa U3MepeHUs COMPOTUBIIEHUA TEPMOMETPOB B pernepHbIX TOYKax MeTasuiloB
cnegyoulana. TepMoMeTp MNOMeWawT B Karcyjaly C MeTa/y/IoM YCTaHOBKW A1 peanuvsaunmn
penepHoOn TOYKK Mocae Toro, Kak 3auKCMpoBaHO Ha4vasno a3oBoro nepexoaa. Yepes 15 muH
Ha4YMHaIOT U3MepATb CONPOTUBJIEHNE TepMOMeTpa.

9.7.3 '3aMeHeHMe 3Ha4YeHUsa COMNPOTUBJIEHUSA B TeMrnepaTypHOM 3KBMBaJIeHTe 3a 5 MUH He
ODO/MKHO npesBbiwaTte =*+0,0005 °C, 4TO 4BNfSETCA KpUTEpPUEM [OCTUIXKEHUS TensoBoro
paBHOBecMa TepMmoMeTpa W MeTanna. Ecnm paHHoe ycsioBMe He BbINOJIHAETCSH, U3MepeHus
MOBTOPAIOT OO Tex Nnop, Noka He ByoeT AOCTUIHYTO TEMNJIOBOE paBHOBECKE.

9.7.4 BbINONHAT HE MeHee MATU OTCYETOB COMPOTMBJIEHMS TepMOMeTpa Ha nJoulagke
(ha3oBoOro nepexoaa, pe3ysibTaTbl PUKCUPYIOT B CMeLMasibHOM XXypHasie MoBepku. 3a 3Ha4YeHune
COMPOTUBNEHNSA B PErnepHoOr ToYyke MPUHUMAIOT cpedHee apudMeTnyeckoe U3 pe3ybTaToB
NATU OTCYETOB.

9.7.5 TMocne OKOHYaHWUS WU3MEpPEeHUn COMPOTUBJIIEHUS TEepMOMEeTpa BO BCEX penepHbIX
TOYKAX, KPOME penepHbIX TOYEK aJIlOMUHMA U MeOu, TEPMOMETP W3BNEKaloT U3 Kancysbl u
OXJlaXKAaloT Ha BO3AyXe A0 KOMHATHOW TeMnepaTypbl.

9.7.6 llocne OKOHYaHUSA WU3MEPEHUN COMPOTUBIIEHNA TepMOMETPa B penepHbIX To4YKax
aJIOMUHNA U Meon TepMOMeTp OXJla)K[alT B MNeyn YCTaHOBKWU OS19 peanu3auuu pernepHomn
TOYKM CO CKOPOCTbIO N3MEHEHNA TemnepaTypbl He 6onee 100 °C/4 oo TemnepaTypbl (500+10)
°C, 3aTeM M3BJIEKAIOT M3 3TOW NeYvYun 1 oxJaK4atloT Ha BO34yXe A0 KOMHATHOM TeMnepaTypbl.

9.7.7 Ecnn TepMoMeTp HeobXoAMMO BbLICTPO M3BEYb U3 MeYn OS5 peann3aunm penepHbiX
TOYeK alOMUHUA U Medun Nocse U3MEPEHUA ero CONPoTUBAEHUSA, TO TEPMOMETP NOrpy>KatoT B
neyb AN OTXKWUra, NpedBapuTesibHO Harpetyto Ao (600x20) °C, Bbioep)XumBaloT B Hen B



Te4vyeHme 3-5 4 n oxsakgaroT B 3TOM MNEeYM CO CKOPOCTbIO M3MEHeHUsa TemnepaTypbl He Bonee
100 °C/4 po TemnepaTypbl (500x10) °C, nocne 4ero uM3BJsieKalT U3 OTXKWUIOBOW Mevyn Ha
BO34YX.

9.7.8 M3mMepeHne COnNpoOTMBIIEHNA TepMOMEeTpa B TPOMHOM TOYKE BOAbl AO/IKHO 6biTb
NpoBeAEeHO MOCse KakAoro WU3MEepeHuUs ero COnpoTMBIEHWA B pernepHoOn Tovke MeTasna.
MeToauka nsMepeHusa cnegytoulas.

AmMmnyna TpOI7|HOIZ TOYKM BOAbl AO0JIKHA ObITb npenoBapmnTesibHO NOAroToBJZIEHaA K pa60Te
corJzlaCcHo sakcnayaTaunMoOHHbIM JOKYMeHTaM Ha OaHHbIN r|p|/|6op.

TepMmoMeTp MOrpy>katT B TepMOCTaT CO CMeCbio JibAa U BoAbl Npu TeMnepatype 0 °C un
BblAEpXXMBaAlOT TaM He MeHee 15 MUH. 3aTeM TepMOMETpP W3BJEKalT U3 TepMmocTaTa,
NOrpy>XatT B KaHaj aMnybl TPONHOM TOYKM BOAbl U 4Yepe3 15 MUH Ha4YMHAT u3MepeHus. 3a
pe3ynbTaT U3MepeHUs CONPOTUBIIEHNA TepMOMeTpa NPUHMMaT cpefHee apudmMmeTnyeckoe 13
pe3ynbTaToB MATU OTCYETOB.

9.8 'papyupoBka TepMmoMeTpoB Tnnos TCMH n MTC npu TemnepaTypax Huxe 273,16 K
Fpagynposky TepmomeTpoB Tunos TCIMH w T[MTC npoBooAT MeTOAOM ClMYeHUs
rpagynpyemMmoro TepmomeTpa ¢ paboymm aTasoHoM B6IM3n TemnepaTyp penepHbix Tovyek MTLL-

90 [1].

MpnMedaHne - [lonyckaeTca NpoBOAUTb rpadynpoBKY TEPMOMETPOB METOAOM Kanubposku
HenocpeacTBEHHO B penepHbIX To4kax MTLU-90 Huxe 273,16 K.

9.8.1 TIpagyupoBka TepmomeTpoB Tumna TCMH 3aknwo4yaeTca B  U3MepeHUn unx
COMPOTMBAEHNA B TPOMHOM TOYKE BOAbI WU B MNOCAeAYIOLEM WU3MEPEHUN COMPOTUBAEHUNA
rpafynpyemMbix TepMoMeTpoB 1 pabodero sTasoHa B CEMU TeMMepaTypHbIX TOYKaX AMana3oHa
13,8-273,16 K, peanmsyembix B yCTaHOBKe 019 rpafynpoBku TepMoMmeTpoB. OOQHOBPEMEHHO C
rpaflynpoBKon onpenensaT HecTabnabHOCTbL TepMOMETPOB.

9.8.2 TlpaayupoBka TepMmoMmeTpos Tunos [MTC wu TCMH B wHTepBane 77-273,16 K
3aKJllo4aeTCc B U3MEepeHUn NX COMpPOTUBAEHUA B TPOWHOW TOYKe BOAblI U B MNocsenylolieMm

OLHOBPEMEHHOM W3MEPEHUN COMPOTUBNIEHUN rpagympyemMbiXx TepMoMeTpoB U paboyero
3TaNoHa Npu TemnepaType KNUNneHus a3ota (T =77 K) npu aTMOCEPHOM AaBleHnN.

9.8.3 lpn rpagyvpoBke ” onpepeseHnn HectabunbHoCTM TepmomeTpoB Tuna TCMH
BbIMNOJIHAIOT W3MEPEHMS WX COMPOTUBAEHUA W COMPOTUBNEHMS pabovero 3TasoHa npwu
crefylowmnx TemMmnepaTypax:

B TPOMHOW TOYKEe BOAbI;
npu TemnepaType:
7;=(83,8%0,5) K;
T,=(14%0,2) K;

7, =(17+0,2) K;
7,=(20+0,2) K;
T5=(24,5+0,2) K;

T, =(54+0,5) K;



T, =(234%0,5) K.

Mocne nepBon cepun N3MEPEHNIN TEPMOMETPbl OTOrPEBAOT A0 KOMHATHOM TeMnepaTypbl 1
MOBTOPSAIOT U3MEPEHMS Npu Cnefyowmnx TemnepaTypax:

noBTOpHO Npu 73 =(14+0,2) K;
npu Tz =(15+0,2) K;

noBTopHO npu 7; =(20+0,2) K;
npm 7, =(35%1) K;

MOBTOPHO B TPOWHON TOYKE BOAbI.

MpuMedyaHne - TemnepaTypbl MOBTOPHLIX W3MEPEHUA He L[OJIKHbl OT/AMYaTbCA OT
rnepBoHayvabHbIX 60see 4yem Ha 0,1 K.

9.8.4 lMNpun rpaaynpoBKe 1 onpeaeneHnn HectabunbHocTn TepmomeTpoB Tunos MNTC u TCMNH
ONna ananasoHa TemnepaTyp 77-273,16 K BbINOAHAKT U3MEPEHUSs UX COMPOTUBAEHUI MNpU
criefyowmnx TemnepaTtypax:

B TPOMHOW TOYKE BOAbI;

npun 73 =(77,5+£0,5) K;

MOBTOPHO B TPOWMHON TOYKE BOAbI.

9.8.5 lMpwn rpagympoBKke B TPOWMHOW TOYKE BOAbI TEPMOMETPLI MOrpy>katT B aMnyny Tak,
YTOObl YYBCTBUTEJNIbHLIA 3NE€MEeHT OTCTOAN OT fAHa KoJsodua amnynbl Ha (10x2) mMMm.
TepmomeTpbl Tuna TCIMNH 0o norpy>XeHma B aMnyny rnoMeLlaroT BO BAAro3allUTHYIO TUb3Yy.
FnybuHa norpy>xeHns TepMOMETPOB AO/HKHA ObITb He MeHee 300 MM. K unaMepeHusm
nPUCTynawT 4Yepes3 15 MnH nocsie norpy>xeHus TepMomMeTpa B amnyy.

9.8.6 Ona nposeneHus rpafympoBkn TtepmomMmeTpoB Tuna TCIH B HM3KoTeMnepaTypHbIX
TOYKax B MNOC/e[oBaTesIbHOCTU, cooTBeTcTBytowen 9.8.3, nx emecte ¢ paboymm 3TasIOHOM
Tuna TCMH nomewatoT B 670K CpaBHeEHMSA yCTaHoOBKM Tuna YIT gna rpagyupoBKu
TEPMOMETPOB N MOHTUPYIOT 3NEKTPOU3SMEPUTEJSIbHYIO CXEeMy COrjlacHO 3KCrJjyaTauUuoOHHbIM
OOKYMEeHTaM Ha TepMOMETP U YCTAHOBKY. [M0/I0)KeHNne TEPMOMETPOB N UX MOHTAX He OO0JIKHbI
ObITb HapyLUeHbl NPy NPoBeAeHNN FPagyMpPOBKU BO BCEX HU3KOTEMMepaTypPHbIX TOYKaX.

9.8.7 I3amepeHune ConpoTUBNEHNI TEPMOMETPOB B HU3KOTEMMEPATYPHbIX TOYKaxX NPoOBOAAT
COrjlacCHO MeToAuKe, N3I0OXKEHHOW B 3KCMNJyaTaLMOHHbIX OKYMEHTax Ha yCTaHOBKY Tuna YI'T
ONa rpafynpoBKM TEPMOMETPOB.

9.8.8 [1na npoBeneHnsa rpagynpoBkn tTepMmoMeTpoB Tuna MNTC npun TemMnepaType KUMeHns
a30Ta ux BMmecTe ¢ paboymm 3TanoHOM (ecnn rpafyvpyloT TepMoMeTpbl 1-ro paspsga) wam c
3TanoHOM 1-ro paspsga (ecnm rpafyvpyloT TEpMOMETpbl 2-ro paspsaga) nomewtatoT B 670K
CPaBHEHUS YCTAaHOBKW 19 peasn3aumnn BaHH OXXNXKEHHbIX Fra30B Npu aTMOCEPHOM OaBNEHUN.
N3mepeHue conpoTuBsieHuUss TepmoMmeTpoB Tuna [TC npoBoOAaT B COOTBETCTBUU C
3KCNyaTaUUOHHbLIMU OKYMEHTaMn Ha YKa3aHHY YCTaHOBKY.

9.8.9 B anana3oHe TemnepaTyp 13,8-273,16 K npu Kaxaon rpaaynpoBO4HON TeMrnepaType
BbIMOJIHAIOT HE MeHee MNATU OTCYETOB MNpU U3MEPEHUN COMPOTMBIEHUA 3STASIOHHOIO U
MnoBepsieMoOro TepMoMeTpoB. [pyn M3MepeHUsax C UCMosib3oBaHMeM MpubopoB, HE UMEIOLNX
aBTOMATMYECKOr0o YyCPeOHEHUS pe3ysibTaTOB MPU MHBEPCUM U3MEPUTENIbHONO TOKa, Kaxkgoe
n3MepeHne QOO/HKHO BKJOYaTb B cebs He MeHee NATM MNap OTCYETOB COMPOTMBIIEHUS
3TaJIOHHOIr0 1 NMOBEPSEMOro TEPMOMETPOB NPU ABYX HAaNpPaBAEHNAX N3MEPUTESIbHOIO TOKa.



3a pe3ynbTaT W3MEpPeHus COMPOTUBMEHMUS 3TASIOHHOrO U MOBEPSEMOro TEepMOMeTpPOoB
NPUHUMAIOT CpefiHee apudMeTMYeckoe M3 NATU OTCHETOB AJ1S1 KAXKAO0M TOYKMU Anana3oHa 13,8-
273,16 K.

B TpoMHOI TO4Yke BOAbl M3MEPSIOT COMPOTMBJIEHME TOJIbKO MOBEPSeMoro TepMoMeTpa.
3HayeHMe COMNpPOTMBIIEHNS OMNPEeAEenaloT Kak cpefHee apudmMeTnyeckoe U3 pesynbTaToB NATK
N3MEepEeHnin CONPOTUBIEHNA TepMOMeTpPa (Mo ABa O0TCYeTa KaXkaoe n3MepeHue).

9.8.10 MNpwu rpagympoBKke TepMOMETPOB B AMana3oHe TeMmnepaTtyp 77-273,16 K nposonaTt
He MeHee NATWM U3MepeHun (Mo ABa OTCHETa KaXkKAoe) B ABYX TeMnepaTypHbIX TOYKax - npu
TemMmnepaType KWMeHuss asoTa M B TPOMHOM To4ke BOAbl. HecTabunbHOCTb TemnepaTypbl
[o/mKHa 6biTb He 6onee 1 MK 3a BpeMs Ka)Aoro nsmepenus. Opend temnepaTypbl B To4ke 77
K npu nposegeHnn natn namepeHuin gosxkeH 6eime He 6onee 0,05 K.

3Ha4YyeHnsa CONPOTUBIEHNN TEPMOMETPOB PaCCYNTLIBAOT Kak cpegHee apnpmeTmnyeckoe 13
pe3ynbTaToB NATU N3MEPEHUNI NPUN Ka)Kaon TeMnepaType.

9.8.11 [onyckaeTcsa rpagymposka TepmomeTpoB Tuna TCMH no Temnepatypbl 373,15 K,
ocyllecTBasemMas rno MeToAnKe MOBEPKU, U3MTOXKEHHON B 3KCMyaTaUMOHHbIX OOKYMeHTax Ha
TepMOMeTp AaHHOro Tuna.

10 O6paboTka pe3ynbTaToB NOBepku. OnpepesieHne ooBepUTEIbHOM NOrpPeLIHOCTH
TepMOMeTpoOB

10.1 O6bpaboTKka pe3ynbTaTOB U3MepeHUsa conpoTmeaeHns TepmomeTpoB Tunos MNTC n BTC
npu Temnepatypax Bbiwe 0 °C

10.1.1 PaccynTbiBaloT  OOBEpPUTEJSIbHYIO norpeLwHoCTb pe3ynbTaTa n3iMepeHuns
COMNpPOTUBJ/IEHNS TEPMOMETpPa B TPOMHOW TOYKE BOAbl B TeMrnepaTypHOM 3KBMBaAJIEHTE MO

dopmyne

3.1. =f’gST; (3)
FAE 5, =[S (Ryy —Ro) n(n = 1) @RI dT), (4)
roe RT =ZRT!-.I"PE, (5)

roe &, - AoBepuTe/ibHasA NorpeLHoCTb CpeaHero apuPMeTn4eckoro 3Ha4eHns ConpoTuBIeHns
TepMOMEeTpa, N3MEPEHHOI0 B TPOMHOW TOYKe BOAbl B TeMrepaTypPHOM SKBUBANIEHTE;
tg- KoappuunmeHT CTblof4EHTa ONa foBepuTesnbHON BepoAaTHOCTUM 0,95 1 4yncna cteneHen

csoboabl (#-1);

5,- CpeaHee KBagpaTuyeckoe oTk/ioHeHue (CKO) cpenHero apnu@mMeTnyeckoro 3HaveHus
COMNpPOTUB/IEHNS TEPMOMETPA B TPOMHOW TOYKE BOAbl B TEMMNEPaTyYPHOM SKBUBAJIEHTE,

Ry - pe3ynbTaT ;-ro U3MepeHnsa ConpoTUBIIEHNS TepMOoMeTpa B TPOMHOM To4Yke BoAbl (9.7),
Owm;

R - cpefHee apudMeTU4eckoe 3HaYeHue COMnpoTUB/IEHNSA TEPMOMETPA B TPONHOW TOYKe
BoAObl, OM;

#- KONIMYEeCTBO M3MEPEHUI COMPOTUBIIEHUSA TepMOMeTpa B TPOMHOM TOYKe BOAblI 3a BCe
LUKJbl FPafyNpoOBKU;

(dR{dT),- YYBCTBUTENbHOCTb TepMOMeTpa Mpu TeMmrepaType TPOMHON TOYKM BOAbI,
yKa3aHHas B Tabnuue



3.
10.1.2 PaccynTbiBalOT OTHOCUTESIbHOE COMPOTMBJIEHNE TEpPMOMETPa B KakOon pernepHomn
TO4YKe Nno popmyne

W,

pr = &

p!"lllRT!" (6)

roe W, - OTHOCATE/IbHOE COMpPOTUBJEHME TepMOMeTpa B PenepHOl TOYKe Bi-M LMKIe

n3MepeHuin;
Ry~ pesynbTaT U3MepeHUsi COMpOTUBJIEHUS TEPMOMETpPa B PernepHON TOYKe Bi-M LiuKie

n3mepeHun (9.7), Om;

R,- pe3ynbTaT W3MEpeHWUst COMpPOTUBIEHUS TepMoMeTpa B TPOWMHOW TOYKe BOAbI,

NMpPoBeAEeHHOro NOoCJie N3MEePEHNIN B PEMEPHON TOYKE B i-M LiMKIe namepenunn (9.7), Owm.

10.1.3 PaccuynTtbiBatoT cpenHee apugpmMmeTndeckoe 3Ha4deHue OTHOCUTEJIbHOI o
COMNpPOTUBJIEHNS TEPMOMETpPa B pernepHon Todyke n ero CKO B TeMnepaTypHOM 3KBMUBAJIEHTE MO
dopmMmynam:

Wy =ZWyin, (7)

Sy = JZ(WF@ —Wp)2 Pl =) KW, 1dT) (8)

rae W, - cpenHee apnMeTUYeCKoe 3HaYeHe OTHOCUTESIbHOrO CONPOTUB/IEHNS TEPMOMETPA B

perlepH0|7| TO4YKeE Mo BCEM LUUMKI1aM |/|3MepeH|/||7|;

WFQ-- OTHOCUTENIbHOE ConpoTmBJIEHNE TEPMOMETPA B perlepH0|7| TOYKe B i -M UUNKNeE,

7 - YACNO LUMKJIOB U3MEPEHUS COMPOTUBIIEHNS TEPMOMETPA B PEMNEPHO TOYKE;

8p- CKO cpepHero apun@pmMeTUHeCcKoro 3Ha4YeHWsi OTHOCUTEJIbHOro COMpOTUBIEHUS
TepMOMETpa B penepHon TOYKE B TEMMNEPATYPHOM 3KBUBAJIEHTE;

(¢, /dT), - npousBoAHas cTaHAapTHOW (yHKuUnn MTLU-90 i, (T} [1] no TemnepaType B
pernepHoOn To4Ke.

3Ha4YyeHnsa Npous3BoAHON CTaHAapTHOW yHKUUM MTLU-90 [1] B penepHbIX TOYKaX yKasaHbl
B Tabnumue 6.

Tabnuua 6 - NpounsBoaHasa ctaHAapTHOW pyHKUMK MTLL-90 B penepHbIX TOYKaxX

PenepHas To4ka dW, fdT, °C-1
To4ka nnaesneHusa ranaums 0,00395
To4ka 3aTBepAeBaHNS UHOUSA 0,00380
To4Ka 3aTBepaeBaHuNs 0sloBa 0,00371
To4ka 3aTBepAeBaHUS LUMNHKa 0,00350
To4ka 3aTBepheBaHNs aflloMUHNS 0,00321
To4ka 3aTBepheBaHMsa Mean 0,00271
MpuMevaHne - 3Ha4YeHne MpPoun3BOOHON dW, /dT B TOYKe 3aTBepieBaHuUA Meaun
nosly4eHo 3KCcTpanonsumen crtaHgapTHon dyHkumm MTLU-90 no TemnepaTypsl
1084,62 °C.

10.1.4 PaccynTbiBalOT [OBEPUTEsSIbHYKD TMOrpewHoOCTb 8, pe3ynbTaTa onpeaesieHnNA



OTHOCUTENIbHOIO COMPOTMBJIEHUS TepMOMeTpa B pPernepHo To4Yke B TemnepaTypHOM
3KBUBAJIeHTe No opmyie

Op =248, (9)

roe ¢, - koadpunumneHT CTblofeHTa Npu foBepuTenbHON BeposiTHoCcTM 0,95 1 yncne cteneHen
ceoboabl (#-1). Mpwn = =3 t,=4,3
03.

10.1.5 CpaBHuBalOT paccymTaHHble no 10.1.1 wn 10.1.4 3Ha4yeHUs L[OBEPUTESIbHOWN
NOrpewHoCTN CO 3HAYEHNAMN, yKa3aHHbIMK B Tabnnue 7.

Tabnnua 7 - [onyckaemas gOoBepuTesibHas MNOrpelHoCcTb
TeMnepaTypbl B TPOMHOM TOYKe BOAbI (§,) U penepHbIX To4YKax (48

pe3ynbTaTa W3MepeHus

)
P
B rpagycax Llenbcus

Tunn TepMomMeTpa n ero paspsan
PenepHasa To4ka MnTC BTC

1 2 1 2
TponHaa ToYka BOAbl 0,002 0,01 - -
To4yka nnaBseHUsa ranams 0,002 0,01 - -
To4ka 3aTBepLeBaHNA NHONA 0,005 0,02 - -
To4yka 3aTBEpAeBaHNS 0J10Ba 0,005 0,02 - -
To4yka 3aTBEpOEeBaHNA LUNHKA 0,01 0,02 0,05 0,07
To4ka 3aTBEpAEBaHNS 0,01 0,03 - -
ANOMUHMNA
To4ka 3aTBepAeBaHMa Mean - - 0,1 0,15

3HavyeHua §, u Sp DO/KHbl ObiITb He 6o0slee 3HAYEHUN, YyKas3aHHbIX B Tabnuue 7. B
MPOTUBHOM CJlydae TepMoMeTp BpaKyloT Uan ero pa3psan nepeBoasaT B 6osiee HU3KUA.

10.1.6 N'paAyMpOBOYHYIO XapaKTepPUCTUKY TEPMOMETPOB, YA0BAeTBOpAOWNX TpeboBaHNAM

10.1.5, onpenensatoT NO MeToAUKE, NPUBEOEHHON B MPUJIOXKEHUN A,

10.2 ObpaboTKa pe3ynbTaTOB U3MEPEHUN CONPOTUBAEHUS TepMomMeTpoB TunoB TCMH wu

MTC npn TemnepaTtypax HMxe 0 °C

10.2.1 Mo pe3ynbTaTaM U3MEPEHUI COMPOTUBIIEHNA TEPMOMETPOB B TPOMHOW TO4YKEe BOAbI
(9.8.5) paccuyuTbIBalOT cpefHue apudmeTnyeckme 3Ha4YeHUs CONPOTUBNEHUN R, W .. 0O U

nocne umkia rpagynpoBKu.

PaccunTbiBalOT cpefHee apudMeTUyeckoe 3HaYeHMe COMpPOTUBJIEHUS TepMoMeTpa AJis

LUMKJa rpafynpoBKM &

T

AR

T

“ Ry -R.;

T !

W 3HaYeHWe PasHOCTU COMPOTUBNEHUIN AR :

ET = I:I’S(:"'il;’:TI'[ + RT.K) '

T

=R

roe &, - CONpoTuUBAEHMEe TepMOMeTpa B TPOMHOW TOYKe BOoAbl A0 OTXKura, Om;
R, .- cOnpoTMBIEHNE TepMOMeTpa B TPOMHOW TOYKe BOAbI Nocsie oTxura, Om.

(10)

(11)




Ona TepMOMETPOB, HaxOAAWMXCA B 3KCMyaTauun, pacCHMTbIBAOT PasHOCTb AR, MexXay

CpenHUM apuMeTUYeCcKUM 3HaYeHNEM COMPOTUBIEHUS TEPMOMETPa ANA UMKJa rpafynpoBKY
(E,) n 3Ha4YeHMeM, yKka3aHHbIM B CBUAETENIbCTBE O NpeablayLlei MoBepke:

LRy =§T ~Ryg» (12)

roe R,, - 3HAa4YeHWe COMpOTUBJIEHUA TepMOoMeTpa B TPOMHOW TOYKe BOAbl, yKasaHHoe B

cBMAeTenbCTBE 0 Npeabiaylien nosepke, OMm.
Bce paccynmTaHHbIe Pa3HOCTU HE O0J/KHbI MPEBbILATb 3HAYEHUN, YKa3aHHbIX B Tabauue 8.

Tabnuuya 8 - HdonycTuMble 3HAYEHUSA pPa3HOCTEN COMPOTUBJIEHUA TEPMOMETPOB B TPOWHON
TOYKE BOAbl 1 OTK/IOHEHNN OTHOCUTENbHbLIX COMPOTUBJIEHWIA

AR MR S0 &I, S &I,
Tun Paspan % HOMWHAaJIbHOI O eanHuubl 104
TepMomMeTpa|TepMoMeTpa 3Ha4yeHuns

npn 7=20 K npn 7=14 K

TCMH 1 +0,0008 | =0,0012 +2 *+2,5 +0,75 +1,0

TCMH 2 +0,0016 | =0,0024 +3 *4 *1,2 +1,5
nTC 1 +0,0008 | =0,0012 - - - -
nTC 2 +0,0016 | =0,0024 - - - -

MpuMmeyvaHue - 3HaYeHNa OTKJIOHEHUN 51, &, OT CpefHUX apudMeTUYeCKNX 3Ha4YeHUNn
hYHKLUNM OTKNOHEHNI AW (T onpepensatoT no 10.2.7, 10.2.8.

10.2.2 Ecnm HecTabuabHOCTb 3TaJIOHHOrO0 TEpMOMETpPa He yaoBseTBopseT TpeboBaHMAM,
npmBeneHHbIM B Tabnuue 8, TepmomMeTp noaBepraloT cTabunmsaumu, 3akawdatwowencsa B 10-
KpaTHOM TMOrpy>XeHnm TepMoMeTpa B KUNAWMA Npu aTMOCHEpHOM AaBAeHUM a30T C
MPOMEXYTOYHbIMN OTOrpeBaHMAMM OO0 KOMHATHOW TemnepaTypbl. Bpemsa BbioepXKu npu
TeMnepaType KnUnsawero a3oTa 1 Npu KOMHaTHON TeMnepaType - He MeHee 1 MUH.

10.2.3 Ecnm 3Ha4vyeHue HecTabunbHOCTW, MOJy4YEeHHOE Mpu MOBTOPHOM onpeneneHunmn, He
yooBneTsopsaeT TpeboBaHMAM Tabnuubl 8, TO TepMOMETp He [MpuMEeHMM B Ka4vecTBe
3TaJIOHHOr 0.

10.2.4 Ecnn HecTabunbHOCTbL TepMoMeTpa 1-ro paspsna He yaosneTBopsieT TpeboBaHUaM,
yKa3aHHbIM B Tabanue 8, HO cooTBeTCTBYET TpeboBaHMAM, NpeabsAB/ISEMbIM K TEPMOMETPaAM 2-
ro paspsga, TO 3TOT TepMOMETpP MOXeT bblTb aTTecToBaH B KadecTBe TepMoMeTpa 2-ro

pa3psana.
10.2.5 Mo pe3ynbTaTaM W3MEPEHUN COMPOTUBNEHNIA 3STAJIOHHOrO U MOBEPSEMOro

TepmomeTpoB Tuna TCIMH B 11 Hu3KOoTeMnepaTypHbIX To4ykax (9.8.3) BblHMCAAIOT
OTHOCUTEJIbHbIE COMPOTMBIEHNA 3TaNIOHHOro W (T}, N nosBepsemoro ¥ ({7;3 TepMOMEeTpPOoB Mnpu

Bcex TeMmnepaTtypax 7; (9.8.10) No COOTHOLWEHUSM:
Wi = RO R, (14)

roe R(T;), - CONPOTUB/IEHNE 3TA/IOHHOrO TEPMOMETpa Npu TemnepaTtype 7;, OMm;
R, - CONPOTUB/IEHNE 3TA/IOHHOr0 TEPMOMETPA B TPONHOIM To4Ke BoAbl, OM;



R{T;)- conpoTunB/IeHNEe NOBEPAEMOro TepMoMeTpa nNpu Temnepatype 7;, Om;

R, - conpoTuB/iEHNE NOBEPAEMOro TepMoMeTpa B TPONHON ToYKe BoAbl, OM.

10.2.6 TMlo BbIMUCNEHHbLIM 3Ha4Ye€HUAM OTHOCUTESILHOIO COMPOTUBIEHUA 3TaJIOHHOro
TepmoMmeTpa (10.2.5), nonb3yacb [aHHbIMW, NPUBEAEHHbLIMW B €ro nacrnopTe, onpenenstoT
3Ha4YeHue CTaHdapTHOM (YHKLUUN OTHOCUTENbHbLIX comnpoTuBaeHun no MTLU-90 (manee -
CTaHpapTHaa yHkunsa MTLL-90) I, (T3 n CoOOTBETCTBYIOLWME 3Ha4YeHNsa TemrnepaTyp T;.

10.2.7 Ons BCex 3Ha4YeHU 7; pPacCYUTLIBAIOT 3HAYEHUS (PYHKUUM OTKIOHEeHUa AW (T) oT
cTaHgapTHoM hyHKUMnM MTLLU-90 1%, (T)

AT = WG -W. (1) (15)
10.2.8 Ona TemnepaTtyp 7y, 75 W Ty, T, PACCYMTLIBAIOT CcpelHune apudmeTnyeckue
3HavYeHUsa PYHKLNU OTKIIOHEHNS

ATF(TY = 0.5(AF (D) + AT ; (16)

AW (Ty) = 0.5(AW (Ty) + AW (T3)) (17)

N onpenensitoT OTKJIOHEHUS OT 3TUX CPeOHUX apUPMETUYECKNX 3HAYEHWI
5 W(Ty) = AF(Ty) - ATF(TY), 82 (Ty) = AW (TS) - AF (T (18)

B W (Ty) = A (Ty) - AT (Ty), 8,0 (Ty) = W (T3) - AT (Ty) - (19)

Tak ke onpenenstoT OTKJIOHEHUS OT CpeaHUX apuPMeTUYECKNX 3HAYEHU OTHOCUTENIbHbBIX
COMNPOTUBNEHNN TEPMOMETPOB, HAXOAALLMNXCA B SKCMNIyaTalun:

BW, = AW (Ty) - AW (Ty), N B, = AF(Ty) - AW (T (20)

roe AW (L), WAF(T), - 3Ha4YeHnsa PYHKUMN OTKJIOHEHWUSA, YKa3aHHble B CBUAETEeNbCTBE O

npeablayLlien nosepke.
Bce OTK/IOHEHUS O0J/IKHbI yO0OBNeTBopATb TpeboBaHMaM Tabnuubl 8, B NPOTUBHOM Clly4ae
pa3psn TepMmomMeTpa nepeBoasT B 6bonee HU3KNIA nan TepmomeTp BpaKkytoT.

10.2.9 BblqucCnsOT cpegHve 3HaydeHus TemnepaTtyp OAA 7, W T, MO 3HAaYeHuaAM AByX
MOBTOPHbIX N3MEPEHNN:

Ty = 05T +T73); (21)

Ty = 0.5(T4+T4) . (22)

10.2.10 Mo nosly4eHHbIM A9 CEMU FPafyNPOBOYHbLIX TOYEK MapHbIM 3HaYeHuaMm Wil n 7; (

Wi, Ty Wy, Toy Wa, Tay Wy, T4 W5, T5; Wy, T, W5, T3) onpenensaioT rpagyvpoBO4YHYIO
XapakKTepUCTUKY NMoBepsaemMoro TepmomMeTpa AF (Y unn (T . MeToOnKa onpeneneHuns - no n

punoxeHuio b.

10.2.11 OnpepneneHne AOOBEPUTENLHON MNOrpelwHocTn ana TepmomeTpoB Tuna TCMH B
Onana3soHe TemnepaTyp 13,8-273,16 K npoBoAAT no pesysibTaTaM namepeHun npn .z n 7. Ans
3TOr0  pacCcyYUTbIBAlOT pacxoxpeHune AT; 3HaYeHUs TemnepaTypbl, oOrpeneneHHoro us3
rpagynpoBOYHON XapaKTepPUCTUKM nosepseMoro TepMmoMeTpa no 10.2.10, u 3HayveHusd,
NoJSly4eHHOro B pe3ysbTaTe u3MepeHun paboymm 3TanoHoMm no 10.2.6, npu Kaxaon wu3
TeMmnepaTyp rpafynposku T; n T; rno opmyne

AT =T, - T3, (23)



raeT, - 3HayeHne TeMmnepaTypbl [OBEpPsSiEMOro TepMoMeTpa W3 rpasynpoBOYHOWN
xapaktepuctukn no 10.2.10, cooTBeTCTBYIOWEe 3HaYeHUo (7,1 U3 pe3ynbTaToB U3MepeHUNn
no 10.2.5 npu 7z nam T, K;

Tz’a' 3Ha4YeHne TemMmnepaTypbl N0 3TaJIOHHOMY TepMOMeTpPY MNMpn o4HOM N TOM XXe U3MepeHnn
(10.2.6), K.

PacxoxoeHunsa AT, nNpu KaXxaow 3 TemnepaTyp Tz U 75 He A0J/DKHbI npesbiwaTth 0,008 K

aona tepmoMeTpoB 1-ro paspaga un 0,04 K pna TepMmomMeTpoB 2-ro pa3pana. Ecnm tepmomeTp He
yaoBneTeopseT 3TuM TpeboBaHMAM, ero pas3psan nepeBoadT B 6onee HNU3KK
n.

10.2.12 Pe3ynbTaTbl rpagympoBku TepmomeTpoB Tunos MTC wu TCIMNH pgna pouana3oHa
TemnepaTtyp 77-273,16 K nocne npoBepkn Ha HecTabunbHocTb (10.2) obpabaTbiBatoT
cnepyowmm obpasom.

10.2.13 PaccyntbiBatoT CKO cpegHero 3Ha4dyeHMa COMNPOTUBIEHUSA MOBEPSAEMOro
TepMOMeTpa B TPOMHOM TOYKe BOAbI MO hopmyne

Sy = SR R (a1 (24)

roefS, - CpelHee KBagpaTU4ecKoe OTKJIOHEHMEe CpeAHero 3HaydeHus COoMpoTUBEHUA
noBepsemMoro TepMoMeTpa;

E;- 3Ha4yeHue COMpoTUBJIEHNS MOBEPAEMOro TeEPMOMETPa B TPONHOW TO4YKe BOAbl MPW i-M
n3mepeHun, Om;

R, - CcpeliHee 3Ha4yeHue COMpOoTUBJIEHMA NMOBEPAEMOro TepMoMeTpa B TPOMHOM TOYKE BOAbI
rno 9.8.4, Owm;

z- obLiee YNcno n3MmepeHun.

10.2.14 [oBepuTesibHYIO MOrpeLHOCTb 3, MOBEPSAEMOro TepMOMETpa B TPOWMHOW TOYKe
BOObl C AOBEPUTENLHON BEPOATHOCTLIO 0,95 oueHuBatoT no opmye

by = ik + 2 (25)

roe Ao =t,5; ((@R1dT),, (26)

rﬂe.ﬁ.ﬂ - pgoBepunTesibHada nMorpewHoOCTb pa36poca conpoTmBiieHNA TEPMOMETPa TMNpn

floBepuTenbHON BepoaTHoCTK 0,95 npu n3MepeHusix B TPOMHON TOYKE BOAbI B TEMMNEPATypPHOM
3KBUBAJIEHTE;

ta- KO3 MLUNEHT U3 pacnpepenerHns CTblofeHTa C LOBEPUTENbHON BEPOSTHOCTbIO 0,95
npw 4Yucse cteneHen ceobogbl, paBHOM (x-1);

(dR{dT),- YYBCTBUTENIbHOCTb MOBEPAEMOro TepMOMeTpa B TPOWMHOM TOYKe BOAbI MO
Tabnuue 3, OM/°C;

&E-"T- noBepunTesibHad MNOrpewHoOCTb aMnysibl AnAa peajinsaunmn TpOVIHOIZ TOYKWM BOAbI,

BKJItOYAs MOrpPeLHOCTb CPEeACTB U3MEPEHUI 3NEKTPUYECKOro CONPOTUBNIEHNS TepMOMeTpa, C
[lOBEPUTENbHON BEPOSTHOCTLIO 0,95, B TEMNepaTypHOM 3KBMBANEHTE.

10.2.15 Mo pe3ynbTatam niMmepeHun (9.8.10) paccynTbLIBAOT 3HAYEHUA TeMnepaTypbl 7; U
OTHOCUTENLHOIr0  COMPOTUBJIEHUNA W (T;) 3TaJIOHHOro W TroBepseMoro TepMOMEeTPOB AJif
Ka>KJoro namepeHus.



10.2.16 PaccyuTbIBalOT 3Ha4YeHUA PYHKUMN OTKNOHeHUs AWF(T) nosepseMoro TepMomMeTpa
ONS KaXKnoro nsmMepeHunsa Tak xe, kak B 10.2.7.

10.2.17 PaccuyuTbIBalOT CcpefHee apudMeTndeckoe 3HavyeHue TemrnepaTypbl TepMoMeTpa
Nno BCEM U3MepeHUAM OaHHOW rpafyvupoBkn T =3 T, in N cpefHee 3Ha4YeHuMe OTHOCUTEJIbHOro

conpoTmBAEHUS W =3 FFiiin.

10.2.18 PaccuuThiBatoT CKO AW(TI no cdopmyne

S =S A (F) = AT In(n = 1) (27)

roe &, - cpeaHee KBaApaTMYecKoe OTKJIOHEHME CpefHero apnuMeTMHeckoro 3HadYeHns AF(T)

’

AW (T} - 3HaYeHne pyHKUNN OTKJIOHEHUS NpX TemnepaType T;;

AT =3 A (T in - cpegHee apudmMmeTnyeckoe 3HadyeHue AW(T,) Mo BCeM N3MEpPEeHUnaMm
OaHHOW rpagynpoBKu;
7 - YACI0 U3MepeHuin

10.2.19 [oBepuTesibHYlO MOrpeLwHocTb &,, MNOBEPSIEMOro TepMOMeTpa MNpu TemrnepaTtype
KuneHus asoTa (=77,3 K) oueHunsatoT no opmyne

fpp = Jﬂ%m + (}:ST)E +ﬁ,§w , (28)
roe
By =255, HAIF, 13T,
(29)
Ayep= MOFPELIHOCTL YCTPOMCTBA NO Peasin3aumnn BaHH OXKVKEHHbIX ra30B Npu TemnepaType

KWNEeHMSA a30Ta (BKJKOYasA MOrpeLlHoCTb CPeACTB U3MEPEHUN COMPOTUBAEHUSA TepMOoMeTpa ”
NOrpewHoCcTb MN3MepeHus TemnepaTypbl 3TaJIOHHbIM TepMOMETpPOM) C [O0BepuTesbHOMu
BepoATHOCTbIO 0,95;

k- KO3(PPUUNEHT BANAHNA NorpeHocT &, (npu Temnepatype 77,3 K 1 =0,2);

&, - OOBepuTesibHaa MOrpelwHoCTL MOBEPsSeMoro TepMOMeTpa B TPOMHOW TOYKe BOAb,
onpegengemas no 10.2.14;

Ly - DOBEPUTEsIbHAA MOrpewHocTb AW (T) npu TemnepaTtype 77,3 K (B TeMnepaTypHOM
SKBMBAJIEeHTE);

t,- KOIPDULMEHT U3 pacnpeaeneHus CTblofeHTa npu noBepuTenbHON BepoAaTHOCTU 0,95 1
yncne cteneHemn ceobodbl, paBHOM (x-1);

S - CKO cpefiHero apngmeTmnyeckoro 3HavyeHunsa AW (T), onpepengemoe no 10.2.18;

(dW, idT),- Npou3BoAHaA CTaHOapTHOW dyHKUuK ¥, (T) MTLWI-90 npn TemnepaTtype
rpafynpoBku (¥, 47 =0,00432 npu T
=77,3 K).

10.2.20 3Ha4YeHNs OOBEPUTENLHON MOrPELWHOCTMN MNOBEPSEMbIX TEPMOMETPOB HE OOJIKHbI
npesblllaTh 3HAaYeHUN, yKa3aHHbIX B Tabnuue 9.



Tabnuua 9 - [donycTuMas OOBepuTesibHasa MOrpewHoCTb MOBEPSIEMOro TepMOMeTpa npu
noBepuTesnbHOM BepoaTHocTU 0,95
B rpagycax Uenbcus

To4ka rpafynpoBKu Paspsan TepmomeTpa
1-in 2-1
TponHasa To4ka Boabl 0,002 0,01
TemnepaTypa KUNeHns a3oTa 0,006 0,03

Ecnn TepMomeTp He yaoBneTBopseT TpeboBaHMsaM Tabnuubl 9, To ero pa3psa NnepesoasT B
6osiee HU3KUNA.

10.2.21 NpaoympoBOYHYIO XapakTepuctuky TepmomeTpos Tunos TCIH v NTC B Anana3oHe
TemnepaTyp 77-273,16 K paccynTbiBalOT Mo METOANKE, MPMBEAEHHON B NpuaoxeHun b.

11 OchopmMneHue pesynbTaToB NOBEPKMU

|_|pl/l MOJIOXKNTENbHbIX pPE3yJibTaTaX MOBEPKU O(pOpMJ'IFHOT CBMAOETENBLCTBO O TlOBEPKE. B
CBMAETENbCTBE A0JIKHbI 6bITb BKJIIOYEHbI cnepywuwme gaHHbIE:

HauMeHoBaHMe cpencTBa U3MepPEeHUn TeMnepaTypbl U 0603HaYeHNe ero TUMNa;

3aBO4CKON HOMep;

N3roToBUTEJIb N TO4d N3roToBJIEHUA,

Ha3Ha4YeHne cpeacTBa |/|3MepeH|/||7|;

Avana3oH rpagynpoBKN TePMOMETPa;

- 3HavyeHWe W3MepUTeNlbHOro TOKa, MpPW KOTOPOM Onpenensnn rpagynpoBoYHblIe
XapaKTepPUCTUKMK;

- 3Ha4deHne conpoTmBiieHnNAa TepMOMETPa B TpOVIHOI7I TO4YKeE BOAbI,;

- 3HaYeHNs TemMnepaTyp rpafynpoBKM U COOTBETCTBYIOLLME UM 3HAYEHUS OTHOCUTEJIbHOIO
COMpPOTUBNEHNS TEPMOMETPA;

- paTa rpagyvpoBKu;

- TpagyvpoBOYHAs XapakKTepucTuka TepMoMeTpa B BuAe Tabnauubl yHKUUN AFFY unn

WiT);
- YKa3aHue CpoKa NMpoBeAeHns cnenytollen nNoBepKy;
- NneyvyaTb OopraHn3aunn, I'IpOBO,EI,FILLI,eI7I NMoBEpPKY.

[onyckaeTcs rpafyumpoBOYHYIO XapaKTePUCTUKY TepMoMeTpa npuBOoAUTb B BuUAe
noanHoma AW (T) C yKa3aHUeM 3Ha4YeHUn Kod3pPrUuMeHToB NosIMHOMA.

NMPUNNTOXXEHUE A
(cnpaBo4HoOE)



MeTopn onpepesieHna rpaaympoBOYHbIX XapaKTepucTuk TepmomeTpoB TunoB NTC un
BTC
ONA AManasoHa TeMmnepaTyp Bbiwie 0 °C

A.1 TpafQyupoBOYHYIO XapakKTepucTtuky TepmomeTpoB Tunos IMTC n BTC onpenensoT B
Buoe QyHKUUN OTKNOHEHUS OTHOCUTENLHOro COMpPOTUBAEHUA TepMoMeTpa AW(TY OoT

cTaHgapTHoOM hyHKUMKM MTLU-90 ¥, (T)
AW(T)=W(T)-W,(T). (A.1)

A.2 Bna yHKLNN OTKIOHEHUSA OS5 pa3/InyHbIX AMana3oHoB TemnepaTyp ykasaH B Tabnnue
A.l.

Tabnnua A.1- PyHKUUN OTKJIOHEHMS B BUAE NOJIMHOMOB

OwnanasoH TemnepaTtyp, °C AT

0-29,7646

alW {7 -1]

0-156,598 a[W (T -1]

0-231,928 a[W (T)~1]+3[W (T) - 11

0-419,527 alW (T) 1] + B[ () -1’

0-660,323 al¥ (T) = 1]+ {7 (T) =17 + olW(T) -1

0-1084,62 a[W (T) 1]+ bW () ~11°

NMpumedyaHne - B AOmanasoHax TemnepaTtyp Huxe 660,323 °C

ncnosnb3yoT TepmoMeTpbl TUNa MNTC, Bbiwe - TepMoMeTpbl Tuna BTC.

A.3 KoathbnumeHTsl @, &, ¢ QPYHKUUU AF(T) pacCYNTbIBAlOT C UCMOJIb30BaHUEM OaHHbIX
rpagynpoBKN TEPMOMETPOB B penepHbIX To4YKax (9.7).

A.4 Mpwn HeobxoAMMOCTU paccyYnTbIBalOT Ha DBM Tabnuuy 3HaveHUn yHKUUN AF(TY nan
W71 B 3aBUCMMOCTWN OT TeMnepaTypbl.

A.5 BbluncneHumne TemnepaTypbl N0 rpagynpoBOYHON XapaKTepUCTUKe TepMoMeTpa

A.5.1 o pe3synbTaTaM U3MepeHuns CONPOTMBIIEHUSA TepMoMeTpa R(7T,) pacCYMUTbIBAOT

W(T,) = R(T,) R, , (A.2)

roe WiT,) - OoTHOCUTEeSIbHOEe CONPOTUBIEHNE TepMOMEeTpPa Npu TeMnepaTtype 7,,;
R(T,)- conpoTmBaeHne TepMoOMeTpa Npn Temnepatype 7,, Om;

T,- usmepsemasda temnepaTtypa, K;
R,- COMPOTUB/IEHNE TEPMOMETPA B TPONHON TOoYKe BoAbl, OM.

A.5.2 Ecnn rpapyvpoBo4YHas xapakTepucTuka npuBefeHa B Buge AW(T), To 04
onpeneneHna TeMnepaTypbl WCMNONb3YIOT CTaHOapTHyl QyHKuuio MTLU-90 7 (7). B 3Tom
cniyqae no dopmynam Tabnvubl Al onpepensalT AW(T,), a 3aTeM pacCcYUTbiBalOT W, (T,),
ncnonbsysa dopmyny (A.1). Mo 3aBucMMoOCTM I, (Ty [Tabnvue 3HaveHwn W, (T)] HaxonosaT
3HavyeHue TeMrnepaTypbl T,, cooTBeTCTBYlOWee . (T,). 3Ha4YeHne TemMnepaTypbl MOXXHO Takxe



paccyMTaTb C MOMOLLbLIO 0BbpaTHOW CTaHAapPTHON PyHKUMK MTLL-90 T(I7, ).

A.5.3 Ecin rpafyvmpoBOYHas XxapaKTepucTuka npencraBsieHa B Buae W) [Tabauubl
3HaYeHun {7y ], To No 3Ha4YeHuo (T} N3 A.2 onpenensioT 3Ha4YeHne TeMmnepaTypbl.

NMPUNOXXEHWUE b
(cnpaBo4HOE)

MeTopn onpepeneHus rpaayupoBOUYHbIX XapaKTEPUCTUK TEPMOMETPOB CONPOTUBJIEHUSA
TunoB TCINH un NTC ana auana3oHa TeMnepaTyp Huxe 273,16 K
b.1 Inana3oH TemnepaTyp 13,8-273,16 K gona tepmomeTpos Tnna TCIH

b.1.1 TpaAyMpOBOYHYID XapaKTEPUCTUKY MJAAaTUHOBbLIX TEPMOMETPOB pacCHUTbIBAOT MO
MTLU-90 B BUAOe

AR(T) = W(T) - W.(T), (6.1)

roe AW(T - PyHKUUSA OTKNOHEeHUA no MTLU-90;
W (T)- 3aBUCMMOCTb OTHOCUTENILHOIO CONPOTUB/IEHNSA TEPMOMETpPA OT TeMnepaTypbl;

W, (T)- CTaHOApTHasa yHKuma MTLL-90.

OyHKUMA AW (T B cooTBeTCTBUN ¢ MTLL-90 B paccMaTpuBaeMoM AMana3oHe umMeeT BUA;:

5 )
AF(T) = al(T) -1+ 5 (T - 117 + 0l W™, (B.2)
=1

npm = =2,

roea, &, C; - KO3pPUUMEHTbI, oOMNpenesieHHble W3 pe3ynbTaToB WMHAMBUAYAJIbHOM

rpagynpoBKN TEPMOMETPOB.
b.1.2 [Ona onpeneneHns KoapPUUNEHTOB QYHKUMN AF(T) TpebyeTca rpafynpoBKa
TepMoOMeTpa B CeMU pernepHbIX Todkax MTLLU-90 nnan sB6am3m aTnx Toyek cornacHo 9.8.

6.1.3 B KayecTBe MCXOAHbIX OAHHbIX UCMOJIb3YIOT CEMb 3HaYeHUn W(T), NosaydYeHHbIX npwu
rpafyvpoBKe B TOYKax 7, Ty, T3, Ty, 75, Tz, T; cornacHo 10.2.10, n paccynTaHHbIe MO 3TUM
3HAYEHMAM C ncnonb3oBaHmeM opmynbl (b.1) 3HaYeHUa AF(T).

b.1.4 Ha 32BM paccuuTbiBalOT KO3 dunumeHTbl GyHKunn (b.2) aOna noesepseMoro
TepMoMeTpa.

B.1.5 Mpu HeobxoaAMMOCTM paccHUTbIBAOT Ha 3BM Tabnuubl 3HaYeHUN QPYHKLUN AFF(F)
nnu WiT), a TakXXe NPou3BOOHbIX 4I¥ (4T 0J19 NoBepseMoro TepMoMeTpa.

b.2 Ivana3oH TemnepaTtyp 77-273,16 K gna tepmomMeTpos Tunos TCMH n MTC

B6.2.1 [Ona onpeneneHns rpagyvpoBOYHON XapaKTEPUCTUKM TEPMOMETPOB B 3TOM
[Nana3oHe UCNob3yT JIMHENHYIO 3aBUCUMOCTb

AW(T) = MIW(T) - 1], (b.3)

roe KOHCTaHTy M =AW (TIW(T)-1] onpepenaiT W3 pe3ysibTaTOB TrpPagynpoBKU Mpu



TeMnepaType KuneHusa asoTta (10.2.17, 10.2.18).
B.2.2 Mpn HeobxoaAMMOCTK pacCHNTbIBAOT Ha IBM Tabnuvubl 3HavYeHUn AF Y nan W, a
TakK>XXe NPOU3BOAHLIX #IF /47 AN MOBEepsieMoOro TepMoMeTpa.

6.3 BblyncneHve TemnepaTtypbl T, N0 rpalynpoBOYHON XapakTEpPUCTUKE TepMoMeTpa

6.3.1 Mo pe3ynbTaTaM MU3MEpPEHUs CONPOTUBAEHUA TepMoMeTpa R(T,) npu onpenenseMon
TemrnepaType paccynTbIBalOT

Wi(T,)=R(TIE,, (6.4)

roe W(T,) - OTHOCUTEeNbHOE CONPOTMBIEHNE TEPMOMETPaA NP onpepenseMon TemnepaTtype 7, ;
T,- usmepsemasa temnepaTtypa, K;

R(T,)- conpoTmBaeHne TepMoMeTpa nNpu Temnepatype 7,, OMm;
R, - conpoTus/ieHNe TepMoOMeTpa B TPOMHOM ToYKe BOAbl, OM.

b.3.2 Ecam rpagympoBOoYHas XapakKTepucTuka npeacrassieHa B Buae AF(T), To Ans
onpepaenieHns TemnepaTypbl WCMNOJb3YIOT CTaHAApPTHY d¢yHKumo MTLI-90 &, (7). B 3TOoM
cnyyae no dopmyne (6.2) unu (b.3) onpepensaioT AW (T}, a 3aTeM paccyUTbIBalOT W, (T,) Mo
dopmyne (B.1). Mo 3aBucuMocTu W, (7) [Tabnuue 3HayYeHUn W,(T) B 3aBUCMMOCTU OT
TemnepaTtypbl (panee - Tabnvua 3HavYeHun)] HaxoO4AT 3HaYeHWe TemnepaTypbl 7,
cooTBeTCTBYyOLWee ¥, (T,). 3Ha4YeHne TeMmnepaTypbl MOXHO Tak>Xe paccyuTaTb C MOMOLLbIO
obpaTHoWn cTaHAapTHOM pyHKUMM MTLLU-90 T(I7,).

b6.3.3 Ecam rpagympoBOYHash XapakKTepucTuKa npenctaBneHa B Buae Wi (Tabnuubl
3Ha4yeHun), TO MO 3HaveHwulo W(T,), paccynTaHHoOMy no b.4, onpepenalOT 3Ha4YeHue
TeMmnepaTypbl.

MNMPUNOXEHWE B
(cnpaBo4HoOE)
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