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MEXTOCYJIAPCT BEHHUBGB I CTAHZIXXAPT

TocymapcTBeHHasi cCTeMA O0ecedeH s eMHCTBA H3MEPeHHi

TEPMOMETPEI COITPOTUBJIEHNS IJIATHHOBBIE DTAJIOHHBIE
1-ro u 2-ro PA3PSI/IOB

Metoauka noBepKH

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

Jlara seegenus 2001—07—01

1 ObaacTp npuveHeHHs

Hacrosmmit ctaHgapT pacipocTpaHsIeTCs Ha ITIaTUHOBEIE STAJIOHHBIE TEPMOMETPHI COIPOTUBIIEHUS 1-TO
M 2-TO PaspsioB, NpedHA3HAYEHHBIE [UIA M3MEPEHMs TeMmiiepaTyp or muHyc 259,35 mo mwmoc 1084,62 °C
(13,8—1358,77 K) (maiee — TepMOMETPHBI), U YCTAHABIMBAET METOMUKY MX IIEPBUYHON U IEPUOANIECKOIT
noBepok B coorBeTcTBHU ¢ I'OCT 8.558. O0ImMe TexHUUecKue TpeboBaHUI K TEPMOMETPAM YCTAHOBJIEHBI
B I'OCT 30679.

2 HopmaTuBHBIE CCBLIKH

B macrosimem craHmapTe MCIIOIB30BaHBI CCHIIKM HA CIIEAYIOIINE CTAaHTAPTHL:

TOCT 8.028—86 TocymapcTBeHHasa cucTeMa 0GecIiedeH s eqUHCTBA 3MePeHMIA. 1'oCyTapCcTBeHHbII
TIEPBUYHEIA 3TAJIOH M TOCYOapCTBEHHAs IIOBEPOYHAs CXeMa I CPENCTB M3MEPEHUIl 3IeKTPUIECKOTO
COTIPOTUBJIEHUS

T'OCT 8.558—93 T'ocymapcTBeHHas cucTeMa oOecIIeueHUA eIMHCTBA U3MepeHuit. ['ocynapcTBeHHAs
ITOBEPOYHAsA CXeMa I CPEOCTB M3MEPEHUN TeMIIepaTyphl

TOCT 17435—72 JluHeliku yepTeXHEIE. TeXHUUECKUE YCIOBUS

TOCT 18300—87 CriupT 3TWIOBBIN PeXTU(PHKOBAHHEIN TeXHIUeCKUH. TeXHUUecKHe yCIIOBUS

TOCT 23737—79 Mepsl 21eKTPUIECKOTO COIIPOTUBICHUS. OO6IIIe TEXHUUECKNE YCIOBUS

T'OCT 30679—99/TOCT P 51233—98 TepMOMETPEI COIPOTUBIEHMS IUIATMHOBEIE STANOHHBIE 1-TO
U 2-ro pa3pamgoB. OOIMe TeXHUYeCKUe TpeGoBaHUA

3 Onpenenennsi, 0003HAYEHNA H COKPAMIEHAS

TepMoMeTp — 3TaTOHHBIM (00pAa3lIOBBIM) IUIATUHOBHEIM TEpMOMETpP COIPOTUBICHUS 1-TO M 2-TO
DPa3pAIoB.

Tepmomerp Tuna IITC — 1U1aTMHOBEIN TEPMOMETP COIPOTUBICHUS 3TAJIOHHEBIA CTEPXHEBOM, Mped-
HasHAYEHHBIN T MU3MEPEHUST TEMIIEpATyphl OT MuHyc 196 mo mwnoc 660,323 °C.

Tepmomerp Tima BTC — BeICOKOTEMITEpATYPHBIN TEPMOMETP COIIPOTUBICHUS IUIATUHOBBIM 3TATIOH-
HEI} CTEPXKHEBOM, MpeIHa3HAYeHHBIN IS U3MEPEHU TeMIrepaTypsl ot 419,527 mo 1084,62 °C.

Tepmomerp Tuna TCITH — TepMOMeETp COIPOTUBIECHUS IUIATHHOBEIM HU3KOTEMITEPATYPHBIN KaIICYilb-
HBIH, TIpeaHA3HAYEHHBIN IS U3MEPEHU TeMIIEpaTyphl oT MUHYC 259,35 mo 1mmoc 100 °C.

OtHoOCHTe/IbHOE CONMPOTHBJICHHE TePMOMETpa mpu Temmepatype 7 — OTHOILIEHUE COIPOTUBJICHUS TEP-
MoMeTpa IIpu Temiieparype I K €ro COIIPOTUBIEHUIO B TPOMHOM TOYKE BOJEL.

HomunanbnHoe conmpoTHB/ICHHE TEPMOMETPAa — COIIPOTUBIICHUE TepMoMeTpa IIpu Temrieparype 0 °C.

M3mepuresbHbII TOK — CHJIA TOKA, IIPOTEKAIOIIETO Yepe3 YyBCTBUTEIHHEIN SJIEMEHT TEpMOMETpa IIpU
U3MEPEHUH TEMIIEPATYPHL.

N3panne obuumanbHoe
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T — temreparypa B KenbBuHax (K);
t — temieparypa B rpagycax eascus (°C);
Ry — HOMMHaJIBHOE COIIPOTUBIIEHUE TEPMOMETPA,
R, — conportusiieHne TepMOMETPa B TPOMHOI TOYKE BOADI;
R, — compoTUBIIEHNE TEPMOMETPA B PENIEPHOI TOUKE;
Wp — OTHOCUTENILHOE COIIPOTUBJICHUE TEPMOMETPA B PEIIEPHOM TOUKE (P — CUMBOJI XUMHIECKOTO
3JIEMEHTA);
CKO — cpegHee xBapaTHIeCKOE OTKIIOHEHUE.

4 Onepanuu noBepKH
TloBepka TepMOMETPOB BKIIOYAET B CEOS olepallMy, yKa3aHHbIe B Tabmuue 1.

Ta6nruna 1— Oneparuu noBepKU

TyHxr O043aTeIBHOCTD IIPOBEACHUS
HauMeHoBaHue OoIcpanvn HACTOAIUETrO TIOBEPOX
craHjpapTa . N
NCPBUIHOU TIICPUOTHYCCKOHN
1 BHemHuMit 0CMOTp 1 OIIpOOOBAaHUE 9.1 + +
2 TIpoBepka 3JeKTpUICCKOTO COIIPOTHRICHUS M3OJISITAN 9.2 + —
3 OmpemeneHune METPOIOTHICCKUX XapaKTEPUCTHK TEP-
MOMETPOB:

3.1 OmnpeneneHue HeCTAOMIBHOCTHA 9.3,94,9.5 + +
3.2 OmpeneneHre OTHOCHUTEIBHOTO COTIPOTUBRICHUS 9.6 + +
3.3 OmpeneneHue rpaydpOBOYHON XapaKTEPUCTUKHA 9.7, 9.8 + +
3.4 OmnpexneneHue NOBEPUTEIBHON MOTPEITHOCTH 10 + +
IIlpuMedaHme — «t» — TOBepKa 00sI3aTe/IbHA; «—» — IIOBepKa HeOOsI3aTeNlbHA.

5 CpeacTBa noBepku

IIpu mroBepKe HODKHLI OBITH MCIIONB30BAHBI CPEACTBA M3MEPEHUII M BCIIOMOTATENbHBbIE CPENCTBA,
yKa3aHHbIe B Tabaule 2.

Tabanuma 2 — CpencrBa n3MepeHA U BCIOMOTaTe/IbHbBIE CPEACTBA

HawMmeHOBaHME CpeICTB U3MepEHIH

HopMaTuBHO-TeXHUIECKAA XapaKTepHCTHKA
U BCIIOMOTATCIIBHBIX CPEICTB P P P

1 JlmnHeiika
2 Awmiryia TpOMHOHN TOYKU BOJIBI

Jmmaa mxamer 750 MM mo I'OCT 17435

JlimHa BHyTpeHHero Komoma 300—350 mMm, nuametp 8—20 MMm.
[TorpemHOCTh BOCIIPOU3BEICHUS TEMITCpaTyphl (a30BOro mepexona He
6onee +£0,0002 °C

BHyTpeHHSISI TOBEPXHOCTH TICYH HE JIOJDKHA COAEPXKATh METAIUTIYE CKIX
qacTei.

Pa6ouas temmepatypa 100—1100 °C.

ABCoIOTHAS TTOTPEIHOCTD TIOUIepXaHus TeMneparypsl +2 °C.

I'papuenT TemiiepaTypsl B pabodueM IIPOCTpaHCTBe meur He 6oree 5 °C/M

3 Tleub a1 OTKUTA

4 YcTaHOBKY JUISL pealn3aliui pe-
mmepHbIX Touek MTIII-90 [1]:

4.1 Touka ILTaBICHUS TaLIIsST

4.2 Touka 3aTBepAeBaHUS NHINS
4.3 Touka 3aTBepAeBaHUS OJIOBA
4.4 Touka 3aTBepAECBaHUS IITHKA

4.5 Touka 3aTBepAEBaAHUS ATIOMU-
HUS

4.6 Touka 3aTBepIEBaHUSI MeIU

Ilepenan TemmepaTypel B pabo-
geM IPOCTPAHCTBE IICYM HA JUIMHE
aMITyJIBl perepHoil Touku, “C:

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

0,5
1,0

AGCONIOTHAS TTOTPEITHOCTD BOC-
TIPOM3Be/IcHUSI TeMIIepaTrypsl dhas3o-
Boro mepexona, “C-10—3:

+0,5
+0,5
+1
+2

+2
5
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Oxonuanue mabauybt 2

HauMmeHOBaHMe CPeNCTB U3MEPECHUi

HopMaTuBHO-TeXHHYeCKAs XAPAKTEPUCTHKA
M BCIIOMOTATEJIbHBIX CPEACTB

5 YcraHoBKa IS peanu3anii Juanason teMneparyp muHyc 259 — munyc 253 °C m MumHyC 219 —
BaHH OXIDKeHHBIX ra3oB Thna BKI munyc 196 °C.
HecTabunpHOCTD TeMIIEpaTyphl 3a BpeMs uaMepeHus He 6omnee 1 MK
6 VYcranoska thna YI'T as rpany- Pabouas temrieparypa muHyc 259 — mmoc 30 °C.
WPOBKH TEPMOMETPOB HecTabunpHOCTD TeMIIEpaTyphl 3a BpeMs u3MepeHus He 6omee 1 MK

7 Tepmomerp — paGoumii 3TajiOH JuanazoH teMrepatyp muayc 259—0 °C o I'OCT 8.558
tuna TCITH

8 Tepmomerp — paGoumii 3TajOH JuanazoH temnepatyp muHyc 196—0 °C o 'OCT 8.558
tuna I[TTC

9 Tepmomerp — pabouuil 3TajJOH Huanazon temieparyp 0—100 °C mo I'OCT 8.558
trnia TCITH

10 IlymsT I M3MepeHUs COMpPO- TTorpemHoCcTh U3MepEHNs COIPOTUBIEHNS He Gomee +0,0005 %
TUBJICHUSI TEPMOMETPOB

11 DragoHHass Mepa 3ICKTpHUUEC- HomuHannHoe 3HaueHue compotupmeHus: 0,1; 1; 10; 100 OM — mo
KOTO COTIPOTUBRIICHUS T'OCT 23737.

TTorpeurnocts ms 1-ro paspsina mo T'OCT 8.028.

Mepa 3IeKTpUIeCKOTrO COIIPOTUBIECHMS TODKHA OBITH TEPMOCTATPOBA-
Ha.

HecTabunpHocTs oA pXaHWsI TEMIIEPATYPhl He HOJDKHA ITPUBOIUTH K
U3MEHEHUI0 3HAYCHUS MEPhI 3JICKTPUYECKOTO COIPOTUBICHUS 3a BpeMs
usMepeHus 6omnee yeM Ha 0,0002 %

12 TepmomeTp IS M3MEPEHUS TTorpemuocts He Goxee +0,05 °C
TEMIIEPATYPhl MEPBI 3JIEKTPUYECCKOTO
COTIPOTUBIICHUS
13 Tepmocrar nynesoit TH-12 Bocmpoussonumast remmiepatypa 273 K, nmorpemrsocts 0,03 K
14 TepmomeTp IS H3MEPEHUS TTorpemHocts He 6onee +0,2 °C
TeMIIepaTyphl IIOMEIICHIS
15 Merommerp Tuna E6-17 Huanason usmepenuit ot 10 1o 3-101° Om
16 Turpomerp BUT-2 ITorpemHocTh He Goee £(5—7) %
17 BUHOKYJISIpHBIA  MUKPOCKOII —
BM-51-2
18 Hudporoit mynsrumerp M-838 TTorpemnHocTh B 3aBUCHMOCTH OT U3MEPSIEMOM (PU3NIECCKOM BEIMIMHEL:

+(0,25—2,0) %
IIpuMeuanue — JomycKaeTcss UCIIONB30BATh APYTHE BHOBb pa3paboOTaHHBIC WIM HAXOMSIIUCCS B IIPUMCHE-
HUW CPEeICTBA M3MEPEHMIA, IPOIICIINYES TIOBEPKY U YIOBICTBOPSIONINE TPEOOBAHMIIM HACTOSINETO CTAHAAPTA.

6 YciaoBusa noBepku

IIpu mpoBeneHUN ITOBEPKU JTOKHBI OBITh COOGIIOAEHBI CIeAYIOIINE YCIOBUS:

6.1 IlyaeT mId U3MepeHMs COIPOTUBICHUA TEPMOMETPOB (manee — IIVILT) HOKEH HAXOMUTHCS B
TIOMEIIEHUN IIp1 TeMIleparype Bosmyxa (2042,5) °C, OTHOCUTENLHON BIAXHOCTH Bo3myxa He Goiee 80 %,
armocoeproMm masiaenuu (101,3+10) xIa.

6.2 V3MepuTeNbHBIN TOK [UIS TEPMOMETPOB PA3IMYHEIX TUITOB HOJIKeH cooTBeTcTBoBaTH TOCT 30679,

6.3 B momeneHnM, B KOTOPOM IIPOBOIAT IIOBEPKY, He TOJDKHO GBITH AbIMA, ITHUIN, BUOPAITU.

7 IloaroToBKa K MoBepKe

Ilepen mpoBemeHreEM IOBEPKU CIIEMYET:

7.1 IlpoBepuTh HamTM4Me BCEX CPEACTB M3MEPEHUM M BCIIOMOTATEIBHBIX CPEICTB, HEOOXOMUMEBIX IS
TIOBEPKU, COIJIACHO Pa3feiTy 5 U HOpMaTUBHOM JOKYMEHTAIIUHM, YCTAHABIIMBAIOIIE METOIMKY MX SKCILTyaTaITM.

7.2 TIpoBepuTh COOTBETCTBUE VCIOBUI IIOBEPKU TpeOGOBaHUAM pasueia 6.

7.3 IloaroToBUTH K paboTe CcpemcTBa M3MEPEHUI M BCIIOMOTAaTEIbLHBIE CPEICTBA COITIACHO 3KCILTya-
TAIIMOHHOW JTOKYMEHTAIIUX Ha HUX.

7.4 IlpoTepeTb IIOrpyXaeMble YacTU TEPMOMETPOB STWIOBEIM PEKTU(MHMKOBAHHBIM TEXHUYECKUM
crmmptoMm 1o 'OCT 18300.
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8 TpedoBanusa Oe3onacHOCTH

8.1 ITpu obopynoBaHuu JIAGOPATOPHOIO ITOMEIIEHUSA M IIPOBENCHUM IIOBEPKU B CBSI3U C NPUMEHE-
HUEM XUIKUX I'a30B CJIEAYET BLIIIOJHATD IIPABUJIA TEXHUKY OE30IIaCHOCTHU U IIPOU3BOJICTBEHHO CAHUTAPHUH.

8.2 Ilpu pabote ¢ OXMXKEHHBIMU I'a3aMU HEOOXOIMMO I10JIb30BATLC CPEACTBAMM MHAVBUIYATbHOMN
3aIIUTHL U COOIIONATH OCTOPOXHOCTD, TAK KAK ITONAAHUE XUIKOCTH HA HE3AIMUIIIEHHBIE YIACTKU KOXHOIO
TIOKPOBa U CIIM3UCTBIE OOOJIOUYKM IIPUBOAUT K TIKEIBIM OOMOPOXEHUSIM 1 OXKOTaM.

8.3 IlomenieHue 1a60pPaTOPUN JIOJZKHO OBITH OGOPYIOBAHO NIPUTOYHO-BHITSKHON BEHTWIISAIIACH.

8.4 Cocymni /Iproapa, 1peHa3HAYEHHBIE JUISL PAGOTHI ¢ XKMWIKMMU Ira3aMu, JOJDKHBI OBITh YMCTHIMUA U
cyxumu. Heobxonumo 6epeub cocyiusl JIploapa OT IoNajaHusa B HUX OPraHUYEeCKUX BEIECTB.

8.5 3amnpenraercs 3aMBaTh OXVDKEHHBIC Ta3bl B cocyabl JIpoapa Ipy OTCYTCTBUM B HMX BaKyyma.

8.6 Ilpu pabGore ¢ aMITyJTaMu TPOMHOM TOYKM BOIBI (Iajlee — aMIIyJIbl) CIIEAYeT COOMIONATh 0COOYI0
OCTOPOXHOCTb. PaboTaTh ¢ aMIlyyiaMy pa3peliaeTcsa TOJIbKO B 3allIMTHBIX OYKAX.

8.7 B noMmenieHUH, B KOTOPOM IIPOBOASAT ITOBEPKY, KATETOPUYECKHU 3alIPEILIAeTCI KYPUTh, I1OJb30-
BaTbCSl OTHEM, XPAHUTH OIHEOIIACHBIE M TOPIOYME BEILIECTBA U MaTEPUAJIBL.

8.8 Bo BpeMs IIpoBeieHUA IOBEPKU IIPU BBICOKMX TEMIIEPaTypax TEPMOMETP CIIELyeT M3BJIEKATh U3
IIeYX MEIEHHO, coOmoAas ocobyl0 OCTOPOXHOCTL BO M30exKaHHe ITOIYy4eHUS OXKOTOB.

8.9 Ilocne u3BiIEYEHMST TEpMOMETpa U3 IIeYM 3aIlpelaeTcsl Tporarb €ro pykaMuM M KiIacTb Ha
JIETKOBOCILTAMEHSIONIYIOCS TIOBEPXHOCTD.

9 IIpoBeneHne noBEepKH

9.1 BHemHuii OCMOTp H ONpPOOOBAHME

9.1.1 Ilpu ocMOTpE ClieAyeT YCTAHOBUTH COOTBETCTBUE TEPMOMETPA TPeOGOBAHMAM, UITOKEHHBIM HILKE.

KoMIUIeXTHOCTD, yIIaKOBKA, MAPKUPOBKA U raGapUTHBIE pa3sMepbl TEPMOMETPA TOIKHBI COOTBETCT-
BOBAaTh TPeOOBAHUSIM HOPMATHBHBIX TOKYMEHTOB Ha TEPMOMETPHI KOHKpeTHRIX TUIOB 1 I'OCT 30679.

O6omouka TepMOMeETpa HOJDKHA ObITh 6e3 MOBpeXAeHUIT. BUTKM ITATUHOBOM CITMPAIIM YYBCTBUTEb-
HOTO 3JIEMEHTA HE [IOJDKHBI OBITh 1e(hOPMUPOBAHBI M 3AMKHYTHL.

TepMoMeTpPHI B CTEKIITHHON 000JI09KEe ITPOBEPSIOT C ITOMOIIBI0 GMHOKYIIPHOTO MUKPOCKOIIA.

9.1.2 DmexTpmaecKue LN TEPMOMETPA He JOJDKHEI OBITH HapymieHB. OnpoGoBaHue 371eKTPHUYeCKOit
CXEMEI IIPOBOJLT ¢ IIOMOILBK HU(PPOBOro MyiIsTuMeTpa M-838.

TepMoMeTpHI, He YIOBIETBOPSIOLINE TPEOOBAHMAM, NITOXEHHBIM B 9.1.1, JaJbHEMIIINM OIlepaliisaM
IIOBEpKU He ITOABEPTaloT.

9.2 IlpoBepka 3JIeKTPUYECKOro CONPOTHRJICHAS H3OJIAIHH TEPMOMETPOB

Ja repmomerpoB TunoB IITC u TCITH mpoBepKy IIpoBomdT TIpu TeMIieparype Bosayxa (20+5) °C u
OTHOCHUTEJILHOM BIIAXHOCTH Bosayxa (60+15) %, tuna BTC — upu temnepatype (1085+5) °C ¢ moMoIpio
MeroMMeTpa pu HanpsckeHuu 100 B.

DIIEeKTPUIECKOE COIIPOTUBIIEHUE U30JIAIIMN MEX/Y BRIBOIAMU M KOPITyCOM TepMoMeTpoB TurioB ITTC
n TCIIH pomxHo 6biTh He MeHee 1-108 Om, tima BTC — 5-106 OM. B mmpoTMBHOM cilydae TEPMOMETD
OpakyioT.

9.3 Onpenenenne HecTadWIbHOCTH TepMomerpos Tuna IITC, paGoralomux B AManasoHe TeMIepaTyp
0—660,323 °C

9.3.1 Onpepenenue HecTaOWIBHOCTU TepMoMeTpoB Thna I1TC npu nmepBUYHOIM ITOBEpPKE

9.3.1.1 M3MepsIoT CONPOTUBIIEHUE TEPMOMETPA B TPOIHOIT TOYKE BOABI R, TI0 METOMMKE, U3JIOXKEH-
HO# B 9.7.8.

9.3.1.2 IIpoBomAT OTXKUI TEPMOMETPA, IUISL STOTO BBIAECPKUBAIOT TEPMOMETP B II€YU IS OTKMTA,
IpeIBapUTeIbHO Harperoil go (660+5) °C, B TeueHue 5 4.

9.3.1.3 N3MepsioT CONIPOTUBIEHUE TEPMOMETPA B TPOITHOIT TOUKe BOABI R, ..

9.3.1.4 PaccuuThIBaIOT 3HAYEHME PACXOXACHUA MeXny R, U R, , B TeMIIepaTypHOM 3KBUBAJIECHTE I10

bopmye

e AR, — pacxoxzuenue Mexay R, u R B TemuepaTrypHoM sKBusaieHre, "C;

R, — collpoTUBIICHME TEPMOMETPA B TPOMHOII TOUKe BOABI MoCie oTXkura, OM;
R, . — coIlpoTuBJIeHNE TEPMOMETPA B TPOMHOII TOUKE BOABI A0 oTXkura, OM;
(dR/dT), — uaysctBUTENBHOCTH TepMoMerpa 1pu 0,01 °C, Om/ °C.

4
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3HaYeHUS YYBCTBUTEIIBHOCTA TEPMOMETPOB IS PAa3IMYHBIX 3HAYEHUN HOMUHAIBLHOTO COIIPOTUBIIE-
HUS yKa3aHbI B Tabmuie 3.

Tabnuuna 3 — 3HaueHUe YyBCTBUTEIBHOCTH TEPMOMETPOB B TPOMHOM TOUKE BOIBI

Ry, Om (dR/dT),, Om/ °C Ry, Om (dR/dT),, Om/ °C
0,25 0,001 10 0,04

0,6 0,0024 25 0,10

1,0 0,004 50 0,2

5,0 0,02 100 0,4

9.3.1.5 3nauenue AR, He nomxHo npeBnaTs 0,002 °C mj1s 3TaTOHHBIX TEPMOMETPOB 1-T0 paspsaaa
0,005 °C w1 3TaJOHHBIX TEPMOMETPOB 2-TO pa3psaiaa. B IIPOTUBHOM cCilydae IOBTOPSAIOT OTXKUI IO
3.1.2.
9.3.1.6 O6uasa NpOIOIDKUTEILHOCTh OTKNUTA BO BpeMS OIIPENENIEHUS HeCTAOWILHOCTH HE HO/DKHA
npesbiars 60 u. Ecnu yenoBus 9.3.1.5 mo-mpexXHeMy He BBIIIOJIHAIOTCI, TO TEPMOMETD GPaKkyloT WIH €ro
pa3psII TIepeBOIIT B 6oJlee HUBKUIA.
9.3.1.7 Ecnmu ycnosus 9.3.1.5 BBINOIHSIOTCSA, TO ITOBTOPSIOT OIpPENEIEHUE HEeCTAOIIBHOCTU II0
9.3.1.1—-9.3.1.6 co cueayoIuMI U3MEHEHUSIMA METOXNKI:
- TEMIIepaTypy IIeUu I OTKUTa ycTaHaBIMBaoT Ha (10+2) °C BhIllIe BEpXHETO IIpeaeia IpUMEHEeHUS
TepMOMETPA;
- of1ree BpeMs OTXKUTa HE JTOJDKHO TIpeBhIaTh 30 4,
- ycJoBYEe HecTaOWwIbHOCTU: AR, He gomkHo npesbiath 0,001 °C mig TepMoMeTpoB 1-ro paspsna u
0,002 °C m1g TepMOMETPOB 2-TO paspsaja.

u
9.

IIpumedanue — Bepxuuii mpenes mpuMeHeHIsI TEpMOMETpa BRIOMPaIOT 13 psiaa: 29,7646; 156,5985; 231,928;
419,527; 660,323 °C. Ilpenen yKasslBalOT B HOPMATHBHBIX JOKYMEHTAX Ha TEPMOMETP.

9.3.2 OmpeneneHue HecTabWIBHOCTH TepMoMeTpoB Tuna I1TC npu nepuoandeckoii moBepke

9.3.2.1 V3Meps0T CONIPOTURIIEHNE TEPMOMETPA B TPOMHOM TOYKE BOMBI R, ,; 110 METOIUKE, U3JI0KEH-
Hoit B 9.7.8.

9.3.2.2 BBMUCIAIOT pa3’HOCTh MEXIY 3HAYCHUEM COIIPOTHBICHHMS B TPOMHOW TOYKE BOOBI R, ,
NIPUBEJEHHBIM B CBUIETENLCTBE O IPEOBIAYIIE TOBEpKE, W R, B TEMIIEpPATYPHOM SKBUBAJIEHTE IIO
dopmyne (1).

Ecau pasrocts npesrimaer 0,001 °C mis repmomeTpoB 1-ro paspsama u 0,002 °C mig TepMOMETPOB
2-T0 paspsana, TO OIIPEAeIIIOT HecTabwibHOCTE 1I0 9.3.1.7. TepMoMeTpHI, He YIOBIETBOPSIOIINE TpeGoBa-
HUAM HeCTabWILHOCTH, OpaKyloT WIM UX pa3ps IEpeBOMAT B 6oJice HU3KMIA.

I[IpuMedaHue — SHAUCHUS M3MEPUTEIBHOTO TOKA JUISI BCEX TEPMOMETPOB JIOJDKHBI COOTBETCTBOBATh 3HAUYE-
HusM, npuBegeHHbIM B TOCT 30679.

9.4 Omnpenenenne HeCTAOWILHOCTH TepMomerpos Thna BTC

9.4.1 N3MepsIOT COIPOTUBIEHNE TEPMOMETPA B TPONHOM TOYKE BOABI R, ,; IT0 METOIUKE, U3JIOXEHHOIT
B 9.7.8.

9.4.2 TlomeniaioT TepMOMETP B II€YL U OTXKWTA, HATPETYIO 1o TeMItepaTypsl (600+£10) °C. Harpesaror
nedb ¢ TepMoMeTpoM 1o Temieparyphl (1085+10) °C, BBIEpXMBAIOT TEPMOMETP B MeYM IIPU YKa3aHHOI
TeMmIieparype B TedeHue 5 4. Ileun oxmaxmaior mo Temueparypsl (500+10) °C mpu cKOpoCTU HM3MEHEHUS
TeMIiepaTypsl He 6osee 100 °C/4, a 3aTeM HM3BIEKAIOT TEPMOMETP M3 IeYM U OXJIAXIAIOT Ha BO3AyXE IO
KOMHATHOM TeMIIepaTypHI.

9.4.3 CHOBa M3MEPSIOT COIIPOTUBIECHUE TEPMOMETPA B TPOMHOI TOYKe BOABI R, IO MeETOMUKeE,
U3jI0XeHHOU B 9.7.8.

9.4.4 PaccuuTBIBAaIOT PA3HOCTb MEXIY IBYMS MU3MEPEHHBIMM 3HauYeHUSAMU R, u R . B Temieparyp-
HOM 3KBUBaJIeHTe 110 dopmyrie (1), MCTIONB3yA 3HAYEHNA UYBCTBUTEILHOCTH TEPMOMETPOB, YKA3aHHEIE B
Tabaune 3.

9.4.5 Ecmu AR, B TemniepatypHoM 3KBuBaieHTe npenbiaeT (0,002 °C mis TepMoMeTpoB 1-ro paspsiga
u 0,005 °C m1s TepMOMeTpOB 2-T0 paspsima, TO OTKUT 110 9.4.2 ITOBTOPSIOT.

9.4.6 OO61Iee BpeMst BEIIEPKKHU B BEICOKOTEMIIEPATYPHOI ITeUr He JOJDKHO IIPeBbIAaTh 60 u. Ecim ycmoBust
9.4.5 110-11pexXHEMY He BBITIOHAIOTCS, TO TEPMOMETP OPaKyIOT WIM €T0 pa3psl IIEPEBOIAT B Gojlee HU3KIIAL
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9.5 Omnpenenenue HecTabwIbHOCTH TepMomeTpoB Tuita TCITH B auanaszone temneparyp 13,8—373 K
u repmometpoB tunia IITC B quanasone Temiepatyp 77—273,16 K ocyliecTBisior B IIpoliecce rpagyupOBKU
1o 9.8. O6paboTka pe3yIbTaTOB U3MEPEHMM 1 IIPOBEPKA COOTBETCTBUA TPEOOBAHUSIM HECTAOWIHLHOCTU —
o 10.2.

9.6 OmnpenejieHde OTHOCHTEJILHOTO COMPOTHBICHHS TEPMOMETPOB

9.6.1 OTHOCHUTEIBEHOE COIIPOTUBIIEHNE TEPMOMETPA B TOYKE ILIABIEHUS TAIUTUA W5, OTIPENENSIOT IIPU
IIEPBUYHOM ITOBEPKE IIEpell IpajyMpoBKO TepMoMeTpa. OIpemeasaiorT 3HAUEHUE COIIPOTUBRIEHUS TEPMO-
MeTpa B TOUKE IUIABJIEHUS TaUIMSA 110 METOJAMKE, M3JIoXeHHoM B 9.7.2—9.7.5. Ompenensior 3HaYeHUE
COIIPOTUBJIEHUS TEPMOMETPA B TPOMHON TOUKE BOJILI 110 METOIVKE, M3I0XKeHHOU B 9.7.8. PaccunurtriBaior
OTHOCWUTEIBHOE COTIPOTUBIEHNE W, 110 dhopMyme

Woa = Roo/ e @

rae W5, — OTHOCHUTEIILHOE COIPOTUBIIEHNE TEPMOMETPA B TOUKE IUIABICHUS TajUIus;
R, — comnporuBiieHNnE TepMOMETPA B TOUKE IUIABICHUA raums, OMm;
R, — comporusieHre TepMOMETpPa B TPOMHOU TOUKe BOABI, OM.
3HaueHNEe OTHOCUTEIIBHOTO COIIPOTUBRIEHUA TEPMOMETpa JODKHO OBITH He ME€Hee 3HaUYE€HUM, yKa3aH-
HBIX B Tabmnuile 4.

Ta6numa 4 — TpeGoBaHUsE K OTHOCUTETIBHBIM CONPOTUBNCHUSIM Wiy, Wig, Wigo

Paspan repmomerpa OGnacts MpUMEHEHNS W, HE MEHEE Whg» HE MeHee Wigo> HE MEHEE
1 Berme 0 °C 1,11807 - 1,3925
2 Bermre 0 °C 1,11795 — 1,3924
1 Huxe 0°C 1,11807 0,844235 1,3925
2 Huxe 0 °C 1,11807 0,844235 1,3925

IIpumeuanue — ConporunieHue repmMomMeTpoB Tuna TCITH B Touke IUIaBIeHAS TAJUIKS M B TPOMHOM TOUKE
BOABI UBMEPAIOT, IIOMCIIIAsI TCPMOMETPBI BO BIIAaro3alllMTHBIC THIB3BI.

9.6.2 B ciyyae, Korma TOYKa IUIABIEHUS TaJUTUSA BXOAUT B HAGOp TOYEK TPafyHPOBKU, OIIpeleIeHIe
W, OCYIIECTBIITIOT BO BPEMS IIPOBEACHUS TIEPBOTO ITUKIIA TPagyupoBku (9.7).

9.6.3 B ciyuae, Korma B IIOBEPOYHON JIaGOPATOPUM HEBO3MOXHO DPEaIM30BaTh TOYKY IUIABIEHUA
rajuIvsi, AOIYCKAETCS 3aMEHUTh onpeleneHue W, Ha oUpeAeieHNe OTHOCUTEIBHOTO COIIPOTURICHUSA IIPH
temrreparype 100 °C Wiqo. 3HaueHnne Wiy, ONPENENIIOT pacieTHBIM METOIOM IIOCHIE TIPOBEAEHUS TIEPBOTO
1kIiIa rpaayupoBku (9.7, 9.8). Meronuka pacuera JIOoJKHA GBITH IIPUBEeHA B HOPMATUBHBIX JOKYMEHTAX
Ha TEPMOMETPBHI KOHKPETHBIX THITOB. 3HAYEHUE OTHOCHUTENBHOTO CONMPOTUBNEHUS W)y, HOIKHO OBITH HE
MEHEE 3HAYCHWI, YKa3aHHBIX B Taomuie 4.

9.6.4 Bwmecro npoBepku 110 9.6.1 wim 9.6.3 OTHOCHTENBHOIO COIPOTUBIEHNI TEPMOMETPOB, paboTa-
o1Mx npu Temueparypax Huxe (0 °C, MOXeT ObITh IpOBeIeHA MPOBEPKA OTHOCUTEIILHOTO COIIPOTUBICHUS
TEPMOMETDPA B TPOWHOM TOUKE PTYyTU Wiy, 3HaueHue Wiy, HOJDKHO GbITh He Gojiee yKasaHHOIO B Tabymue 4.

9.7 Onpenenenne rpaaynpoBouHoii xapakrepucTuki TepMomerpoB THIOB IITC m BTC npn TemnepaTypax
somme 0 °C

I'panyuposky tepmomerpos tumnoB IITC u BTC B aunanasoHax temmneparyp Bbmie 0 °C mpoBomsT B
PEIIepHBIX TOYKAX.

9.7.1 IIpoBouAT TPM LMKJIA M3MEPEHUIT COIPOTHUBICHMSA TEPMOMETPA B PEIEPHBIX TouKax. Iloce
KaXJIOrO M3MEPEHUS IIPOBEPAIOT COIIPOTUBIIEHME B TPOITHOI Touke Boabl. IlociemoBaTeIbHOCTD peajn3a-
LIMM PEIIEPHBIX TOYEK — 10 Tabmuue 5. PemepHbie TOUKM OOGO3HAYEHBI CHMBOJIAMH COOTBETCTBYIOIIMX
XUMHWYECKMX 3JIEMEHTOB, TTB — TPOITHAsA TOYKa BOJBI.

Ta6numa 5 — IlocaenoBaTeIbHOCTDh pealn3allii pelepHbIX TOUYEK B IUKIIE M3MEPEHUIL
TIPY TpagyHupOBKe TEPMOMETPOB IS PA3TMYHBIX AVAIIA30HOB TEMIIEPATYD

Jluanazon temmeparyp, ‘C [TocnemoBaTenbHOCTD peaTM3aluU PEIIEPHBIX TOUEK
0—29,7446 Ga, TTB
0—156,5985 TTB, In, TTB
0—231,928 In, TTB, Sn, TTB
0—419,527 Zn, TTB, Sn, TTB
0—660,323 Al, TTB, Zn, TTB, Sn, TTB
0—1084,62 Cu, TTB, Zn, TTB
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9.7.2 Mertoguka U3MEPEHUS COIPOTUBJIEHUS TEPMOMETPOB B PEIIEPHBIX TOUKAX METAIUIOB CIENYIO-
mas. TepMoMeTp ITOMEIIAIOT B KaIICYTy ¢ METAJUIOM YCTAHOBKM JUISI PeAJM3AIMH PEIIEPHOM TOYKM II0OCIIE
TOTO, KaK 3aUKCHpOBaHO Havajo ¢aszoBoro mepexona. Yepes 15 MuH HAUMHAIOT U3MEPSITH COIPOTUBIIEHIE
TeEpMOMETpA.

9.7.3 W3meHeHUe 3HAYEHUSA COIIPOTHUBIEHUS B TEMIIEPATYPHOM SKBUBAJIEHTE 32 5 MUH HE JOJDKHO
npessimare +0,0005 °C, yTo ABNIETCA KPUTEPUEM HOCTVDKEHUS TEIUIOBOTO PABHOBECUS TEPMOMETpPA M
MeTayuia. EcM JaHHOE YCIOBME HE BBIIOJNHSETCH, M3MEPEHUS ITOBTOPSIOT JO TEX IIOp, IIOKa He OymeT
TOCTUTHYTO TEIUIOBOE PABHOBECHE.

9.7.4 BBINIOTHAIOT HE MEHEE IIATH OTCYETOB COIIPOTUBIICHUSI TEPMOMETPA HA IUTONIANKE (Pa30BOro
Iepexona, pe3yabTaThl (PUKCHUPYIOT B CIIEIIMAIbHOM XypHAJle IIOBEpKU. 3a 3HAYCHUE COIPOTUBICHUSA B
pENEepHOIT TOUKEe IPUHUMAIOT CpeaHee apu(METHIECKOE U3 PE3YIBTATOB IISITU OTCYETOB.

9.7.5 Tlocne oOKOHYAHUA U3MEPEHUN COIIPOTUBIIEHUS TEPMOMETPA BO BCEX PEIIEPHBIX TOYKAX, KPOME
PEIEPHBIX TOUEK ATIOMUHUS UM MEAM, TEPMOMETD M3BJIEKAIOT M3 KAIICYJIbl M OXJIAXIAIOT HAa BO3MYXE HO
KOMHATHOH TeMIIepaTyphl.

9.7.6 Ilociie OKOHYAHUS U3MEPEHUI COIPOTUBIIEHNSI TEPMOMETPA B PEIEPHBIX TOYKAX AHOMUHUSI U
MeO TEePMOMETP OXJIaXHAIOT B IIeYM YCTAHOBKU T peaM3allii PEIepHONl TOYKU CO CKOPOCTHIO
n3MeHeHus TeMIiepaTypsl He 6oee 100 °C/u mo temmepartypsl (500+10) °C, 3aTeM U3BJIEKAIOT U3 TOM IIEUH
M OXJIAKIAIOT HAa BO3AYXE JO KOMHATHOM TeMIIepaTypHL.

9.7.7 Ecim TepMOMETp HEOOXOAMMO OBICTPO M3BJIEUb U3 IIEUM JJIA PEeAM3AIUM PEIEPHBIX TOYEK
ATIOMUHUS ¥ MEIN IT0CIe U3MEPEHUI eT0 COIPOTUBIICHN, TO TEPMOMETP IIOIPYXAIOT B IT€Yb T OTKHTA,
HpeaBapuTebHo HarpeTyio a0 (600+20) °C, BRIIEpXKUBAIOT B HEHl B TeUeHME 3—5 4 M OXJIAXAAIOT B 3TOM
IIeYM CO CKOPOCTBIO U3MEHEHUS TeMIlepaTypbl He 6ostee 100 °C/u mo Temneparypst (500+10) °C, nocie yero
M3BJIEKAIOT M3 OTSKUTOBOM TIeYM Ha BO3MYX.

9.7.8 UsmepeHUEe COIPOTUBICHUI TEPMOMETPa B TPOMHOI TOYKE BOMBI JOJDKHO GBITH IIPOBEIECHO
Iocje KaXmOro M3MEPEeHUA €ro COIPOTUBICHMS B PEIepHON TOYKe MeTauila. MeToauKa H3MEpeHU
cIemylonas.

AMTIyia TpOIHOM TOYKM BOOBI JODKHA OBITH IIPEABApUTEILHO IIOATOTOBJICHA K paboTe COIIACHO
SKCIUTYyaTallMOHHBIM TOKYMEHTaM Ha JAHHEI IIpuoop.

TepMOMETP MOIPYKAIOT B TEPMOCTAT CO CMECBIO JIbIA ¥ Boabl IIpy TeMiiepatype 0 °C U BBIICPKUBAIOT
TaM He MeHee 15 MuH. 3aTeM TepMOMETP U3BJIEKAIOT U3 TEPMOCTaTa, IIOTPYKaIOT B KaHAJI aMITyJIbl TPOITHOI
TOYKM BOIBI ¥ Yepe3 15 MUH HAUMHAIOT U3MEPEHUS. 3a Pe3yabTaT N3MEPEHIA COIIPOTURICHUS TEPMOMETPA
NIPpUHUMAIOT CpenHee apupMeTHIECKOe U3 PE3Y/IBTATOB IIATH OTCUETOB.

9.8 I'pamyuposka tepmoMeTpoB TunoB TCITH u IITC npu Temneparypax mmxe 273,16 K

T'pagyupoBky TepmomeTpoB TturnoB TCIITH u IITC npoBomdT METOOIOM CIMYEHUS TpagyupyeMoOro
TEPMOMETPA ¢ pabOUYNM ATAJIOHOM BOIM3U TEMIIEpaTyp perepHbix Touek MTIII-90 [1].

IIpuMedanue — JomycKaeTcs MPOBOAUTH IPAIYUPOBKY TEPMOMETPOB METONOM KATMOPOBKHU HENOCPENCT-
BEHHO B perepHbIx Toukax MTIII-90 ke 273,16 K.

9.8.1 I'pagyuposka TepmoMeTpoB TuIa TCITH 3axmouaercs B U3MEPEHNN UX COIIPOTUBIICHUIA B TPOMHOI
TOYKE BOABI U B ITOCJIEAYIOIIEM U3MEPEHNM COIIPOTUBIICHNIT TpanynpyeMbIX TEPMOMETPOB M pabovero 3tajloHa
B ceMM TeMIIepaTypHBIX TOuKax muara3oHa 13,8—273,16 K, peammsyeMBbIX B YCTAHOBKE JISI TPajydpPOBKU
TeEpMOMETPOB. OMHOBPEMEHHO C IPaIyUPOBKOI OIIPENEISIOT HECTAOIEHOCTD TEPMOMETPOB.

9.8.2 I'pamympoBka tepmomerpoB TuIroB IITC u TCITH B unrepBane 77—273,16 K saximouaercs B
M3MEPEHNN WX COIIPOTUBIIEHMIN B TPOMHOM TOYKE BOABLI M B ITOCIIEAYIOIIEM ONHOBPEMEHHOM M3MEPEHUU
COIIPOTUBJIEHUI TpaAyupyeMBIX TEPMOMETPOB M pabodero 3TajoHA IIPYU TEMIIEpaType KWIICHHWS a30Ta
(T'=77 K) npu armochepHOM TaBIeHUMU.

9.8.3 Ilpu rpaayupoBKe U OIpeaesleHUU HecTabmibHocTH TepMoMeTpoB Tuma TCITH BBEOIOMHSIOT
M3MEPEHUS MX COIPOTUBIICHUN M COIIPOTUBIIEHNS pabouero 3TajloHa IIpH CASAYIONINX TEMIIepaTypax:

B TPOMHOW TOYKE BOJBIL,

IIpX TeMIIepaType:

T, = (83,840,5) K;

T, = (14£0,2) K;

T, = (17£0,2) K;

T, = (20£0,2) K;

T5 = (24,510,2) K;

T = (54£0,5) K;

T; = (23440,5) K.
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Iloce mepBoit cepuy U3MEPEHUI TEPMOMETPEI OTOTPEBAIOT 10 KOMHATHOM TeMIlepaTypsl U TIOBTO-
PAIOT U3MEPEHU IIPU CIIEAYIONIUX TeMITepaTypax:

nosTopHO Tipu 75’ = (14+0,2) K;

mpu Ty = (15+0,2) K;

nostropHo 1pu 7, = (20+0,2) K;

mpu Ty = (35+1) K;

TIOBTOPHO B TPOMHOW TOYKE BOJBL.

IIpumeganue — TeMuepaTypbl IOBTOPHBIX U3MEPCHU HE JIOJDKHBI OTIIAYATHCS OT II€PBOHAYAIBHBIX 0oJIee
yeMm Ha 0,1 K.

9.8.4 Tlpu rpamyupoBKe U oIpeAesieHUM HecTabwiIbHOCTH TepMoMeTpoB TuioB IITC u TCIIH mna
JIuara3zoHa temmeparyp 77—273,16 K BBITOTHSIOT M3MEPEHHUS WX COIPOTUBIICHMII IIPU CIIEAYIONINX TeM-
reparypax:

B TPOMHOM TOYKE BOJBDI;

npu Ty = (77,5+0,5) K;

TIIOBTOPHO B TPOMHOW TOYKE BOJBL.

9.8.5 Ilpu rpagyvpoBKEe B TPOIHOH TOUKE BOABI TEPMOMETPHI ITOIPYKAIOT B aMIIyJIly TakK, YTOOBI
YYBCTBUTEJILHBIM 3JIEMEHT OTCTOSUT OT AHA Kojopua aMiryisl Ha (10+2) mM. Tepmomerpsr Tira TCITH mo
MOTPYKEHUSI B aMILyJly IIOMEIAIOT BO BIaro3alliuTHYIO I'ib3y. [I1y61Ha morpyKeHust TEpMOMETPOB JIOJDKHA
6piTh He MeHee 300 MM. K m3MepeHUAIM NpHUCTYIAIOT Yepe3 15 MUH IIOCie TOTPY:KEHUS TEPMOMETpPA B
aMITyIy.

9.8.6 Jlma mpoBeaenus rpagyupoBKu TepMomMeTpoB Thiia TCITH B HM3KOTEMIIEpATYypPHBIX TOYKAX B
IOCJIEMOBATEILHOCTH, COOTBETCTBYIoNIEH 9.8.3, nx BMecTe ¢ paGouum stasioHoM Tuna TCITH mmoMmermniaior
B GJ10K cpaBHeHUS ycTaHOBKU Tuna YI'T mAng rpalydpoBKHM TEPMOMETPOB M MOHTHPYIOT 3JIEKTPON3MEPH-
TEIBHYI0O CXEMY COIJIACHO 3KCIUIyaTALIMOHHBIM MOKYMEHTaM Ha TepMOMETp M ycTaHOBKy. IlomoxeHue
TEPMOMETPOB M HMX MOHTAX HE IOOJLKHBI OBITh HApyLIEHH IIPY IIPOBEACHWN TPagyMPOBKU BO BCEX
HU3KOTEMITIEPATYPHBIX TOUKAX.

9.8.7 U3MmepeHUE CONPOTUBICHUI TEPMOMETPOB B HU3KOTEMITEPATYPHBIX TOUKAX IIPOBOAIAT COTIACHO
METONNKEe, M3TOXEHHON B SKCIDIyaTAIlMOHHEBIX JOKYMEHTaX Ha yCTaHOBKY Tuma YIT mig rpamympoBku
TEPMOMETPOB.

9.8.8 Jlng npoBelieHUS I'paayupoBKU TepmoMeTpoB Tuna ITTC npu TeMneparype KUIIEHUS a30Ta
UX BMECTE ¢ paboUYMM 3TAJIOHOM (ECIIM I'PAIyUPYIOT TEPMOMETPHI 1-ro paspsaga) Win ¢ 3TaloHoM 1-To
paspsja (eciu IpalyupyroT TEPMOMETPHI 2-TO pa3psia) IIOMENAOT B 610K CpaBHEHUS YCTAHOBKU IS
peann3alliy BaHH OXIDKEHHBIX Ta30B IIpH aTMocepHOM HaBleHHH. M3MepeHMe CONMPOTUBIEHUS
TepMoMeTpoB Tuma IITC mpoBOAAT B COOTBETCTBUH € IKCIUIYaTALIMOHHBIMU JOKYMEHTAMU Ha YKa3aH-
HYIO YCTaHOBKY.

9.8.9 B mmamasone temueparyp 13,8—273,16 K 1pu kaxmoii rpaZyMpOBOYHOM TEMIIEPATYPE BHIION-
HAIOT HE MEHee IIITH OTCIETOB IIPH U3MEPEHUN COIIPOTUBICHII 3TAIOHHOTO U ITOBEPSIEMOTO TEPMOMETPOB.
IIpu m3MepeHNAX ¢ UCIIOIB30BAHNEM TIPUOOPOB, HE MMEIONINX ABTOMATUYECKOTO YCPEAHEHNS PE3YIIBTATOB
[PV MHBEPCUU U3MEPUTEIHHOTO TOKA, KAXI0€ U3MEPEHNE I0JDKHO BKIIIOUATh B CeOS HE MEHee IIATH Iap
OTCUYETOB COIIPOTUBICHUS 3TAIOHHOTO U TIOBEPSEMOr0 TEPMOMETPOB ITPH ABYX HAIIPABJICHUAX U3MEPUTEIh-
HOTO TOKa.

3a pe3yJIbTaT U3MEPEHUS COIPOTUBIIEHUS 3TAJIOHHOTO M IIOBEPIEMOr0 TEPMOMETPOB IIPUHUMAIOT
cpemHee apuMeTHIECKOe U3 TIATH OTCYETOB IS KAXIOM TOYKM auarasoHa 13,8—273,16 K.

B TpoiiHOI TOYKE BOABI M3MEPSIOT COIPOTUBIIEHWE TOJIBKO ITOBEPAEMOro TepMoOMeTpa. 3HadyeHUe
COIIPOTUBJICHUS OIPEHEIIOT KaK cpeHee apudMeTIecKoe U3 pe3ysIbTaToB IISTH U3MEPEHUI COMPOTHB-
JIeHUs TepMoMeTpa (110 JBa OTCUETa KAXIOE U3MEPEHME).

9.8.10 Ilpu rpamyupoBKe TEPMOMETPOB B AMaIa3oHe TeMmiieparyp 77—273,16 K npoBoaar He MeHee
IATH U3MEpeHUit (IT0 JBa OTCYETA KAXKIOE) B JBYX TEMIIEPATYPHBIX TOUKAX — IIPHM TeMIIEpaType KUIIeHUS
a30Ta ¥ B TPOIHOI Touke Boasl. HecTaGMIIBHOCTD TeMIlepaTyphl HoKHA ObiTh He Gosee 1 MK 3a Bpems
kaxmoro msmepeHus. peiid Temireparypsl B Touke 77 K nmpu nposegeHny ITH U3MEPEHMI TO/DKEH OBITH
He 6oiree 0,05 K.

3HAaYeHUS COIPOTHUBIIEHUI TEPMOMETPOB PACCUMTHIBAIOT KAK CPeAHee apuPMETHYECKOE U3 PE3YIlb-
TATOB IISTU U3MEPECHUN IIPU KAXIOM TeMIlepaType.

9.8.11 Homyckaercs rpagyupoBka TepmomerpoB Tiiia TCIIH mo Temmepatypsr 373,15 K, ocymect-
BIISIEMAs 110 METOAVKE TIOBEPKU, M3JIOXKEHHOM B IKCIUIYaTALIMOHHBIX JIOKYMEHTAX HA TEPMOMETP JAHHOIO
THIIA.

8
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10 O6padoTka pe3yabTaToB noBepku. OnpeesieHne T0BEPUTEIbHON MOrPEIMIHOCTH
TEPMOMETPOB

10.1 OOpaGoTka pe3yabTaToB H3Mepenus comporusjenns tepMomerpos Tunos IITC m BTC mpum
Temnepartypax Boie 0 °C

10.1.1 PaccuuTBIBAaIOT IOBEPUTEIBHYIO ITOIPEITHOCTD PE3y/IbTaTa N3MEPEHUS COIPOTUBIIEHUS TEPMO-
MeTpa B TPOMHOM TOYKe BOABI B TEMIIEPATYPHOM 3KBUBAJIEHTE 110 (hopMyite

8, = 1,5, 3
rme S, = VE (R, - R)2/n(n—1)/(dR/dT),; @
rne R, = ZR,/n, %)

rae 8, — IDOBEPUTEIbHAS IIOTPEIIHOCTD CPEIHETO apU(PMETUUECKOTO 3HAYEHUS CONIPOTUBIIEHUS TEPMO-
MeTpa, U3MEPEHHOTO B TPOIHOM TOYKE BOABI B TEMIIEPATYPHOM SKBMBAJICHTE;
t, — xoapdunuenTt CTriogeHTa U1 JOBEpUTEIbHON BepossTHOCTY 0,95 1 yncia cTereHet ¢CBOGOIbI
(n—1);
S, — cpennee kBagpatndeckoe oTkiIoHeHne (CKO) cpenHero apudMeTH4eCKOro 3HaYE€HUA COIIPO-
TUBJIEHUS TEPMOMETPA B TPOMHOM TOYKE BOABI B TEMIIEPATYPHOM SKBUBAJICHTE,
R, — pesyspTar i-ro U3MEPEHU COIPOTUBIIEHNA TEPMOMETPA B TPOMHOM Touke BoAHI (9.7), OMm;
R, — cpennee apudmMeTueckoe 3HaUEHME COIIPOTUBIEHUS TEPMOMETPA B TPOIHOM ToUKe BoAkl, OM;
1 — KOIMYECTBO U3MEPEHUN COIPOTUBIEHUS TEPMOMETPA B TPOMHOM TOUKE BOIBI 3@ BCE LIMKIIBI
TPagyVpOBKU,
(dR/dT), — 4yBCTBUTEIIBHOCTb TEPMOMETPA IIPU TEMIIEPATYPE TPOMHOM TOUKM BOABI, YKa3aHHAs B TaOIULE

10.1.2 PaccuuThIBalOT OTHOCUTEIHLHOE COIIPOTHBJIEHNE TEPMOMETPA B KaXAOil pernepHOil TOYKe IO
dopmyie

Wi = R,/ Ry, ©®)

rae W,; — OTHOCUTENIbHOE CONPOTHMBIICHNME TEPMOMETPA B PEIIEPHOM TOUKE B i-M LIMKIIC M3MEPEHUIA;
; — DEe3yJIbTaT U3MepeHMs COIIPOTUBIIEHUA TEPMOMETPA B PEIIEPHON TOUKE B i-M LIMKIIE U3MEPEHUIA
9.7), Om;
R, — pesynbraT M3MepeHUsI COIPOTUBIIEHUS TEPMOMETPA B TPOMHONM TOYKE BOJBI, IIPOBENEHHOIO
IocJie U3MEePEeHUIT B pelIEpHOM TOUKE B i-M 1MKIie usMmepeHuit (9.7), Om.
10.1.3 PaccuutbiBaloT cpeiHee apupMeTUIECKOE 3HAYEHNE OTHOCUTEIIBHOTO COIIPOTUBIIEHUS TEPMO-
MeTpa B pernepHoit Touke u ero CKO B TeMIiepaTypHOM 3KBUBAJICHTE 110 (popMyIiam:

W, = SW,/n; )

S, =V EZ (W,,— Wp¥/n(n—1)/(dW/dT), , 8)

rae W, — cpeaee apubMeTUYECKOE 3HAYEHUE OTHOCUTEILHOTO COIPOTUBIEHHS TEPMOMETPA B perep-
HOI TOYKeE I10 BCEM LIMKJIAM U3MEPCHWMN;
W,; — OTHOCHUTENIHOE COIPOTUBJICHNE TEPMOMETPA B PETIEPHOI TOYKE B i-M LIUKIIE;
A — YHUCJIO LUMKIOB U3MEPEHUS COIIPOTUBICHUS TEPMOMETPA B PEIIEPHOI TOUKE;
§, — CKO cpenero apnmMeTHIecKOro 3HaAYCHUSI OTHOCUTENILHOTO COTIPOTUBIICHIS TepPMOMeTpa
B pEIEepHOIl TOYKE B TEMIIEPATYPHOM SKBHUBAJIEHTE,
(aw, /dT), —npousBonHas ctaHaaptHoit ¢pyHkumn MTII-90 Wy (7) [1] no Temmeparype B penepHoi
TOUKE.
3HaueHUs MPou3BoAHON craHmapTHOM (GyHKIu MTIII-90 [1] B perepHBIX TOYKaxX YKa3aHBI B
Tabiuie 6.
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Ta6auia 6 — IIpousBonHas cranmaptHoi GyHKIMK MTIII-90 B periepHBIX TOUKAX

PenepHas Todka dw, /dT, *C—1

Touxa 1IaBIeHUs TaJUTUST 0,00395

Touka 3arBepaeBaHUS MHINS 0,00380

Touka 3aTBepaeBaHUS OJIOBA 0,00371

Touka 3arBepieBaHUS IIMTHKA 0,00350

Touxa 3aTBepicBaHUS ATFIOMIHUS 0,00321

Touxka 3arBepicBaHUS MEIN 0,00271

Ilpumeuanue— 3HaueHue IpousdBogHo dW,/dT B TouKe 3aTBepicBaHUS
MeIU MOJIYYCHO dKcTpanosiueil craHnapTHoit dpyHkuun MTII-90 go TemiiepaTypbl
1084,62 °C.

10.1.4 PaccunTbIBAIOT HOBEPUTEILHYIO IIOTPELIHOCTD 8, PE3Y/IBTAaTa ONPEAECIICHUS OTHOCUTEIBHOTO
COTIPOTUBJICHUA TEPMOMETPA B PEIIEPHOM TOUKE B TEMIIEPATYpPHOM 3KBUBaJIEHTE 110 (popMmyiie

8, = 1,5, &)

e 1, — KoadduumreHt CTbIOfeHTa 1Y TOBEPUTEIBHOM BeposTHOCTH 0,95 ¥ 4ncne crerneHeil cBOGOABI
(n—1). Ilpu n = 3 ¢, = 4,303.
10.1.5 CpasuusawoT paccuntanssie 1o 10.1.1 u 10.1.4 3HaYeHUSA TOBEPUTEIHHOM ITOTPEIIHOCTU CO
3HAYEHUIMU, YKa3aHHBIMU B Tabmuie 7.
3HaveHus 8, 1 §, NOJDKHEI ObITh He GoJlee 3HAYEHWH, YKa3aHHBIX B Tabmuue 7. B mpoTuBHOM cityyae
TepMOMETpP GpaKyroT WM €r0 pasps IIepeBOAST B 00Jjiee HU3KUIA.

Ta6numna 7 — JonyckaeMast JOBEpUTE/IbHAS ITOTPEITHOCT PE3yIbTaTa N3MEPEHHS TEMITEPaTyphl B TPOMHOMN
TOYKE BOZBI (8;) U perepHbIX TOUKax (8;)
B rpanycax Ilenncus

Ty TEpMOMETpA U €T0 Pa3psia
Penepnad Touka ITC BTC

1 2 1 2
TpottHast TOUKa BOIBI 0,002 0,01 — —
Touxa IIaBIeHUS TAJUTAS 0,002 0,01 — —
Touxa 3aTBepaeBaHUS WHJIAS 0,005 0,02 — —
Touxa 3arBepeBaHUS OJIOBA 0,005 0,02 — —
Touxa 3aTBepeBaHUS ITMHKA 0,01 0,02 0,05 0,07
Touxa 3aTBepcBaHUS ATHOMUHUS 0,01 0,03 — —
Touxa 3aTBepeBaHUS MEIN — — 0,1 0,15

10.1.6 T'pamyupoBOYHYIO0 XapaKTEPUCTUKY TEPMOMETPOB, YAOBIETBOPAIOIIMX TpeGoBaHuam 10.1.5,
OIIPENEeIIOT 1T0 METOAUKE, IIPUBEACHHON B IPWIOXEHUN A.

10.2 OGpadoTka pe3yiabTaToB HW3MepeHuii comportuBienns Tepmomerpo THmos TCITH m ITTC npn
Temnepatypax ke 0 °C

10.2.1 Tlo pe3ynpTaTaM U3MEPEHUMN COIPOTUBIEHUS TEPMOMETPOB B TPOHHOI TouKe Bombl (9.8.5)
PACCUUTHIBAIOT cpenHue apu@MeTHIecKUe 3HAYEHUs CONUPOTUBIEHUN R , ¥ R, IO U IoCie IHKIA
IpagyupOBKU.

PaccunrpiBaior cpeaHee apuMETUYECKOE 3HAYEHNE CONIPOTUBIEHMS TEPMOMETPA VI LIMKJIA IPajiy-
MPOBKU R, M 3HAYEHUE PA3HOCTU COIIPOTUBICHUN AR,

R =0,5(R,+R,): (10)

AR = R,—R; AR = R R, (11)

e R, — CONpOTUBIIEHNE TEPMOMETPA B TPOMHOM TOUKE BOABL 10 oTXura, OM;
R, — compoTuBieHNEe TEPMOMETPA B TPOWHOM TOYKE BOALI I10CIe oTXura, OMm.

10
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[1st TepMOMETPOB, HAXOASIIMXCA B SKCIUIyaTalluM, PACCUMTHIBAIOT Pa3sHOCTh AR, MEXIY CpeIHHM
apudMeTYeCKM 3HAUYEHUEM COIIPOTUBIICHUS TEPMOMeETpa U LIMKJIa TPAXyMpoBKU (R,) M 3HAYEHUEM,
yKa3aHHBIM B CBUIETEIBCTBE O IIPEOBIAYIIEH ITOBEpPKe:

ARn = I_QT_RT.H’ 12)

rae R, — 3HaueHME COIPOTUBICHUS TEPMOMETPA B TPOMHOM! TOYKE BOJBI, YKA3aHHOE B CBUAETEIBCTBE O
NpenbImymiel mosepke, OM.

Bce paccunTaHHBIE Pa3HOCTU HE JOJDKHBI NIPEBBIIIATH 3HAYCHUH, YKa3aHHBIX B Tabmuie 8.

10.2.2 Ecnu HecTaOWIBHOCTh 3TAJIOHHOIO TEPMOMETpA HE VIOBJIETBOPAET TPEOOBAHUAM, IIPUBEICH-
HBIM B TabiauLe 8, TEpMOMETP ITOABEPTAIOT CTAOMIM3aLMM, 3aKiIovalomeicsa B 10-KpaTHOM IOTPYKeHUH
TEPMOMETPA B KUIIAIIUI IIpM arMOCGhEPHOM AABICHUM a30T ¢ IIPOMEXYTOUYHBIMU OTOTPEBAHUSIMU IO
KOMHATHOM TeMIIepaTyphl. BpeMs BBIIEpKKM IIPY TeMIIEPAType KUIIAINErO a30Ta M IIPM KOMHATHOI
TeMIIEpaType — He MeHee 1 MUH.

10.2.3 Eciu 3HauyeHNe HECTAOWILHOCTU, IIOJIYIEHHOE IIPY IIOBTOPHOM OIIPEAETIEHNH, HE YIOBJIETBO-
psAeT TpeGOBaHUAM TAOIULBL 8, TO TEPMOMETP HEIIPUMEHNM B KAUECTBE STAJOHHOTO.

10.2.4 Ecnu HecTaOWIBHOCTb TEPMOMETpPA 1-T0 paspsa He YIOBIETBOPIET TPeGOBAHNAM, YKAa3aHHBIM
B Tabaune 8, HO COOTBETCTBYET TPeOOBAaHUSIM, IIPENBSIBISEMBIM K TEpMOMETpaM 2-TO paspsia, TO 3TOT
TEPMOMETP MOXKET OBITh aTTECTOBAH B KAUeCTBEe TEPMOMETpA 2-TO pasps/a.

Ta6nuima 8 — JlomycTUMBIE 3HAUCHHUS PA3HOCTEN CONIPOTUBICHUN TEPMOMETPOB B TPOIHOM TOUKE BOIBI
1 OTKIIOHEHUH OTHOCHUTEIBHBIX COITPOTUBIECHUI

AR, AR, W W,

n

W W,

n

Tun Paspsin

6
TEpMOMeTpa | TepMoMeTpa emuHMIB W10

% HOMHHAIBHOTO 3HAYCHUS

mpu T=20K mpu T=14K
TCITH 1 10,0008 10,0012 2 2.5 +0,75 +1,0
TCIIH 2 £0,0016 10,0024 13 4 11,2 +1,5
IITC 1 10,0008 10,0012 — — — —
IITC 2 +0,0016 10,0024 — — — —

IIpuMedaHue — 3HaueHUsT OTKIOHeHwiA OW, 8W, or cpemHMX apUMMETHMICCKUAX 3HAYCHWIA (QYHKLINH
otkmoneHuit AW T) onpenensror mo 10.2.7, 10.2.8.

10.2.5 Tlo pe3ynbTaTaM U3MEPEHUII CONPOTUBIIEHUI STAIIOHHOTO U IIOBEPIEMOIO TEPMOMETPOB THUIIA
TCIIH B 11 HU3KOTEMIIEPATYPHBIX TOUKAX (9.8.3) BEMUCISIOT OTHOCUTEIIHHEIE COIIPOTUBRIICHUS 3TAJIOHHOTO
WA T)), n nosepsiemoro WA T)) TepMomeTpoB 11pu Beex temieparypax 7; (9.8.10) mo cooTHOIEHUAM:

WAT), = R(T)/ Ry (13)

W(T) = R(T)/R,, (14)

rae R(T), — cOIpOTUBIIEHUE ITAJIOHHOIO TepMOMETpa I11pu TeMieparype 7i, OM;
R, , — conporuBieHME 3TAIOHHOTO TEPMOMETPA B TPOMHOM Touke BoAbl, OM;
R(T)) — comnporusjieHre 1TOBEPAEMOTO TepMoMeTpa Iipu Temuieparype 7i, Om;

R, — comnporusieHNE TIOBEPAEMOrO TEPMOMETPA B TPOMHOIM TOUKE BOABL, OM.

10.2.6 Ilo BBRIYMCICHHBIM 3HAYEHWSAM OTHOCHTEIBLHOTO COIPOTHBICHHMA 3TAJIOHHOTO TEPMOMETpA
(10.2.5), nonp3ysich JAHHBIMU, IPUBEACHHLIMU B €ro IIACIIOPTE, OIPEHENSIOT 3HAYEHUE CTAHIAPTHOI
(YHKIIMY OTHOCUTEBHBIX colpoTuBieHnit o MTII-90 (mamee — crammaptHas ¢dyakimsa MTIII-90)
W,(T)) 1 cooTBeTCTBYIOIIWE 3HAYEHUA Temueparyp 7.

10.2.7 Ons Bcex 3HaUYeHUi 7; pacCUUTHIBAIOT 3HAYCHUA MyHKIMM oTKIIoHEHUA AW(T) ot craHmapT-

Hoit pynkuuu MTII-90 WAT)

AW(T) = W(T)—WT). (15)
11
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10.2.8 Hns temueparyp T, Ty’ u T, T, paccuuTeIBaoT cpeiHue apudMeTHuecKue 3HAYECHUS
(YHKIIUN OTKIIOHEHUSA

ATy = 0,5AW(Ty) + AWTY)) ; (16)

AWAT,) = 0,5(AW(T,) + AW(T))); (17)
U OIIPEJENSAIOT OTKIIOHEHUS OT 3TUX CPeIHUX apr(PMETUUECKNX 3HAYCHWIA

8, W(Ty = AW (Ty - AW(Ty, 8,W(Ty=AW(Ty) - AW (Ty; (18)

8 W (T = AW (T - AW (T, &W (T =AW(Ty) - AW (T} (19)

Tax ke OIpPEAENIIOT OTKJIOHEHHUS OT CPENHUX APUPDMETHUECKIX 3HAYEHUN OTHOCUTEIBHBIX COIPO-
TUBJIEHWI TEPMOMETPOB, HAXOMAILUXCA B SKCILTyaTAIIUH:

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

e AW(T,), u AW(T,), — 3HauYeHUsA QYHKLUMU OTKJIOHEHWS, YKA3aHHbIE B CBUIETEIBCTBE O IIPEABIIYILE
IIOBEPKE.
Bce OTKIIOHEHUS TOJDKHBI YIOBJIETBOPATH TPEOOBAHUAM TAOGIHMIILI 8, B IPOTUBHOM CIIydae paspsim
TEPMOMETpPA MIEPEBOAAT B Gojiee HU3KUI WU TEPMOMETP GpaKyloT.
10.2.9 Bprucismor cpegHue 3HadyeHUS Temueparyp mid T, u T, o 3HaYeHUAM [BYX ITOBTOPHBIX
U3MEPEHUI:

T,=0,5(T, + Ty); (1)
T,=05(T, + T)). (22)

10.2.10 ITo mony4yeHHBIM IS CEMU IPaIyHPOBOYHHIX TOUEK mapHeM 3HaueHusM WA(T) u T, (W, Ti;
Wo, Ty W, Ty Wy, Ty Wi, Ts; Wy, Tg; Wi, T;) onpepensiioT IpalyMpOBOYHYIO XapaKTePUCTHKY
noBepseMoro tepmoMetrpa AW W) umu WA(T). MeTtoanka ompeneneHus — 1o IpwioxeHmo b.

10.2.11 OmpeneneHue DOBEPUTEIBHOM TorperrHocTH Mg TepMmoMerpoB Tuma TCIIH B amamasoHe
temiepatyp 13,8—273,16 K mpoBozsT 1o pesynsraram usmepeHuit mpu Tz u Ty. JI71st 3T0TO pPacCUnTHIBAIOT
pacxoxneHue AT; 3HaUEHUS TEMIIEPATYPHI, OIIPEAETIEHHOTO U3 TPAIyUPOBOYHON XapaKTEPUCTUKY ITOBEPS-
emoro TepmoMerpa 1o 10.2.10, u 3HaYeHU, ITOJYYEHHOIO B PE3YJIbTaTe U3MEPEHUI PaOOYUM STAIOHOM I10
10.2.6, mpu Kaxmoit u3 TemirepaTyp rpaayupoBku Ty u Ty 1o dbopmyne

ATi = Tir_ Tis’ (23)

rae T, — 3HaYeHUE TeMIIepaTypbl IIOBEPSIEMOr0 TePMOMETPAa U3 IPaZyMpOBOYHON XapaKTEPUCTHKU II0
10.2.10, cootsercrByroniee 3HaueHuto WA(T) us pesynpratoB usMepenuii no 10.2.5 mpu Ty wimn
Iy, K;
»» — 3HA4YEHUE TeMIIepaTyphl 110 3TAJIOHHOMY TEPMOMETPY IIpU OAHOM 1 ToM xke u3meperuu (10.2.6), K.
Pacxoxnmenusa AT, npu xaxnoit u3 temmeparyp Ty m Ty He momxHsl npessiuars 0,008 Ko s
TepMoMeTpoB 1-ro paspama u 0,04 K mra tepmomeTpoB 2-To paspsna. Eciu TepMoMeTp He yIOBIETBOPSET
5TUM TpeOOBaHUAM, €T0 pa3psijl IIEPeBOAAT B Gojiee HU3KUIA.
10.2.12 Pesynbrathl rpagyupoBku TepmomerpoB TurroB IITC u TCIIH mnsa muarrazoHa TeMiiepaTyp
77—273,16 K mocie mmpoBepku Ha HecTabWILHOCTE (10.2) 06pabaThiBaIOT CIEAYIOIMM 00Pa3OM.
10.2.13 PaccuurniBator CKO cpemHero 3HaueHUS COIPOTUBIECHUSA IIOBEPSIEMOTO TepMOMETpa B
TPOMHOM TOYKE BOIHI 110 (hopMyJIe

S, =VER-R)/nn-1, 24)

rae S, — cpemHee KBaIpaTHYeCKOe OTKIIOHEHNE CPEIHETO 3HAYEHUS COIIPOTUBIIEHUS IIOBEPSIEMOTO TEPMO-
MeTpa;
R, — 3HaueHWe CONPOTUBIIEHNS TTOBEPSEMOTO TEPMOMETPA B TPOTHOM TOUKE BOIBI TIPH i-M M3MepeHrH, OM;
R, — cpemHee 3HaYEHNE CONPOTUBIEHUS IIOBEPSIEMOTO TEPMOMETPA B TPOMHOI ToUuKe BoxbI 110 9.8.4, OM;
n — OOIIIee YUCITIO U3MEPEHMIA.

12
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10.2.14 [loBepHTEIbHYIO IOTPEIIHOCTh O, IIOBEPAEMOr0 TEPMOMETPA B TPOMHOM TOYKE BOABL C
JIOBEPUTENIHHOI BepodTHOCTEIO 0,95 olleHMBAIOT 1O hopmyIie

8, =V AL+ AL, (25)
tie A, = 1,5,/(dR/dT),, (26)

rie A, — HOBEPUTEbHAA IIOIPEINHOCTL Pasépoca CONPOTHUBIEHUS TEPMOMETpA IIPU AOBEPHUTEHHOMN

BeposgTHocTH 0,95 1IpM U3MEPEHUSAX B TPOMHOM TOYKE BOALI B TEMIIEPATYPHOM 3KBUBAJICHTE;

1, — KooppuuIeHT 13 pacrpeeeHNs CTBIOIEHTA ¢ IOBEPUTENILHOM BepOoATHOCTHIO 0,95 mpyt vmcie
CTelleHel cBOOOIBI, paBHOM (n—1);

(dR/dT), — 9yBCTBUTEJILHOCTD IIOBEPAEMOTO TEPMOMETPA B TPOMHOM TOUKe BoAbI 110 Tabmuue 3, Om/ °C,

Ay, — MOBEDHUTENIbHAS [IOTPEITHOCTD AMITYJIBL JUIL peamsalyu TPOMHOI TOYKM BOABI, BKIIOYAS

IIOIPEIIHOCTD CPEICTB U3MEPEHUI IEKTPUIECKOTO COIPOTUBIEHUS] TEPMOMETpA, C AOBEPH-
TEJIbHOM BepOoATHOCTHIO (0,95, B TeMIIEpaTypHOM 5KBUBAJICHTE.

10.2.15 Ilo pesynbratam usMmepeHuit (9.8.10) paccuuTeIBalOT 3HAYeHUsI TemIlepaTtypel 7; U
OTHOCUTEJILHOTO coInpoTuBieHus W(T;) 3TaJOHHOTO M IOBEPSIEMOTr0 TEPMOMETPOB IJII KaXIOTO
M3MEPEHUS.

10.2.16 PaccuuteiBaloT 3HaueHMsS (YHKIMU OTKIIOHEHUS AW(T,) ToBepseMOro TepMOMETpa Ui
KaXIOro M3MepeHus Tak xe, kak B 10.2.7.

10.2.17 PaccuutsiBaloT cpegHee apupMETHIECKOE 3HAUCHUE TeMIIEpaTyphl TEPMOMETpA 110 BCEM
U3MEpPEHUIM JaHHOH rpamyupoBku 1T = XT;/n U cpellHee 3HAUEHNE OTHOCUTEIIBHOTO COIPOTUBIIEHUS
W= sW(T)/n.

10.2.18 PaccuutsiBaror CKO AW(T) o dhopmyie

Sy, =VIAW(T)- AW (T )2/ n(n-1), 27

rae S, — CpelHee KBAAPaTUYECKOE OTKIOHEHME CPEIHETO apU(pMeTHUecKoro 3HAYCHUS
AW(D);
AWAT)) — 3HaueHUe (DyHKIIMY OTKIIOHEHUA 1IpU TeMIiepaTtype T
AW(D = ZAW(T)/n — cpennee apudpmernyeckoe 3HauyeHne A W(T)) 1o BceM U3MEPEHUSIM JaHHOMI Ipajy-
HMPOBKY;
1 — YUCIIO U3MEPEHUI.
10.2.19 JloBepUTEIEHYIO IIOTPELIHOCTE 8p, IIOBEPSIEMOIO TEPMOMETpa IIPK TeMIIEpaType KUIICHU
asora ( = 77,3 K) oneHuBarot mo ¢opmyie

8pp = VA2, + (k8 + AZ, (28)
e Ay = 1,5,/(AW,/dT),, (29)
A,.. — TIOTPELIHOCTD YCTPOMCTBA 110 PeaM3alliy BaHH OXIDKEHHBIX Ta30B IIPU TeMIIepaType KIIle-

yCT .
HMA a3oTra (BKJI}O‘IEUI IIOIPEIIHOCTL CPEACTB M3MEPECHMIM COIIPOTUBIICHUA TEPMOMETpa U

IIOTPEIIHOCTb U3MEPEHUA TEMIIEPATYPBI STAJIOHHLIM TEPMOMETPOM) € HOBEPUTEIHLHOMN BEPO-
sTHOCTBIO 0,95;
k — xo3dULMEeHT BIMSHUA ITOIPEIIHOCTY dr (Tipu Temmneparype 77,3 K k = 0,2);
8, — IOBEpUTEIIbHASA TOIPELIHOCT IIOBEPIEMOTO TEPMOMETPA B TPOMHOI TOUKE BOBI, OIIpeie-
nstemad 1o 10.2.14;
A, — nosepurenbHas norpemrHocts AWA(T) npu Temmneparype 77,3 K (B TemiepatypHoM 3KBUBa-
JIEHTE);
t, — KoahduimeHT 13 pacnpeneiaeHUA CThIOAEHTA [IPU JOBEPUTEILHOM BepoaTHocTH 0,95 1 yuncie
cTeneHeil cBOGOMEBI, paBHOM (n—1);
S, — CKO cpennero apudmerndeckoro sHadenus AW(T), onpemensemoe 1o 10.2.18;
(dW,/dT), — npousBomHas cTaHmapTHoOW ¢GyHkuuu W{(T) MTII-90 mpu TemiiepaType TIpamyupOBKU
(dWy/dT = 0,00432 ipu T = 77,3 K).
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10.2.20 3HayeHUST JOBEPUTEILHON ITOIPEITHOCTH IIOBEPAEMBIX TEPMOMETPOB HE HOJDKHEI IIPEBLIIIATD
3HAYCHMH, YKa3aHHEBIX B Tabmmie 9.

Tabnuma 9 — JdomycTuMast JOBEPUTEAbHAS ITOTPEITHOCTD MOBEPSIEMOTO TEPMOMETPA MIPU TOBEPUTETHHOMN
pepostitHocTH 0,95

B rpagycax Lenbcust

Pazpsan TepmomeTpa
Touka rpamyupoBku

1-i 2-i
TpoiiHast TOUKa BOJIEI 0,002 0,01
Temmreparypa KulleHUST a30Ta 0,006 0,03

Ec TepmomeTp He ymoBieTBOpsAeT TpeGOBaHMIM TaOIUIBI 9, TO eTo pa3pdam IepeBodAT B Goiee
HU3KUU.

10.2.21 I'papympoBounyio xapakTtepucTuky TepmomeTpoB TunoB TCIITH u IITC B muana3oHe Temire-
paryp 77—273,16 K paccunThIBAIOT 110 METOAMKE, IIPUBEAEHHON B IIpMIoXeHun b.

11 OdopmieHne pe3yJbTATOB NOBEPKH

IIpu 11oIOXUTENBHBIX PE3Y/IbTaTaX IIOBEPKM O(POPMIISIOT CBUIAETEILCTBO O ITOBEPKE. B CBUIAETEILCTRBO
JIOJKHBI OBITH BKITIOUEHBI CIIEMYIOIIE JaHHBIE:

- HAMMEHOBAHME CPEJICTBA M3MEPEHUM TeMIIepaTyphbl U 0003HAYECHUE €r0 TUIIA;

- 3aBOJICKOIT HOMED;

- U3TOTOBUTENb U TOJ U3TOTOBIEHUS;

- Ha3HaY€HUE CPEACTBA U3MEPEHUIH;

- JUalla30H IpaayrupoOBKU TEPMOMETPA;

- 3HAYEHUE UMEPUTEIIBHOTO TOKA, IIPM KOTOPOM OIIPEAEISIN IPaIynPOBOUYHBIE XapaKTEePUCTUKN;

- 3HAYEHUE COIIPOTUBIEHMUS TEPMOMETPA B TPOMHON TOUYKE BOJIHL;

- 3HAYECHUS TEMIIEPATYP I'PaIyMpPOBKM M COOTBETCTBYIOIIME MM 3HAYEHUS OTHOCUTEIHHOIO COIIPO-
TUBJIEHUS TEPMOMETPA;
Jlata rpajyrnpoBKU;
- TpaJyMpOBOUYHAS XapaKTEPUCTUKA TepMoMeTpa B Buae Tabmuubl GyHkimu A WAW) wim WA(T);
yKa3zaHUe CpOoKa IIPOBEIEHMS CIECAYIONIEN ITOBEPKU;
Ievyarh OpraHu3aliuy, IIPOBOISIIEH ITOBEPKY.

Joryckaercs rpaJydupoBOUYHYIO XapaKTEPUCTUKY TEPMOMETpa IIPUBOAUTEL B BuAe roauHoMa AWA(T) ¢
yKazaHueM 3HaueHUl Ko3¢hGUIIMEHTOB ITOJIMHOMA.
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IIPAJIIOXEHMUE A
(cipaBouHOE)

Merton onpenesieHns rpaxyMpoBOYHBIX XapaKTEPHCTHK TEPMOMETPOB
THNOB II'TC 1 BTC npn remuepatypax somme 0 °C

A.1 T'pagyupoBouHyl0 xapakrepuctuky TepmomerpoB TurnoB IITC u BTC omnpenensior B Bume (QyHKIAHA
OTKJIOHEHUST OTHOCHUTENIBHOTO conpoTuBieHust repMoMetpa AW(T) ot craHnaptHoii dyHkuuu MTII-90 W(T)

AW(T) = W(T) — WD) A1)
A.2 Buy QyHKIMN OTKIIOHEHUS JUIS Pa3INIHBIX IIAIa30HOB TEMIIEPATyp YKa3aH B Tabmue A.l.

Taonuma A.l1 — OyHKIIUM OTKIOHEHUS B BHJIC IOJMHOMOB

Huamason Temueparyp, ‘C AWM

0—29,7646 a|[WM(D—1]

0—156,598 a|[WM(D—1]

0—231,928 a|[W(D—11+b|W(D—1]?

0—419,527 a|[W(D—11+b| W(D—1]2

0—660,323 a|[W(D—11+b|W(D—12+c[|W(D—1)3
0—1084,62 a|[W(D—11+b| W(D—1]2

IIpumedanue— B puanasoHax temneparyp smxe 660,323 °C ucnonp3yooT Tep-
momeTtphl Thna I1TC, Bermme — TepMoMerpsl Tuna BTC.

A.3 Kosdhdumnuentsr a, b, ¢ dyakumm AW(T) paccuMThIBAIOT C HCIONL30BAHWEM IAHHBIX IPagyHpOBKA
TEPMOMETPOB B peIlepHBIX TOUKax (9.7).

A4 TIpu HeobOXOIVMOCTH PAaCCUUTHIBAIOT Ha DBM TabGmuny sHauenwii dyukuun AW(T) wi W(T) B 3aBuCH-
MOCTH OT TEMIIEPATYPHbI.

A.5 Beruncienme TeMmepaTypbl o rpaxyMpoBOYHOM XaPAKTEPHCTHKE TEPMOMETPA

A5.1 Tlo pesymbraTaM M3MEpPEHUS COIPOTHBRICHHUS TepMoMerpa R(T,) paccYuThIBAIOT

WMT,) = KT)/Ry, (A2)
rae W(T,) — OTHOCHTEIBHOE COIPOTUBIEHUE TEPMOMETpa Ipu TeMmepatype Ty;
R(T,) — comporusieHNe TepMOMETpa IIpu Temreparype T, OM;
T, — usMepsieMasl TeMIlepatypa, K;
R, — comporuBieHre TepMOMETpPa B TPOIHON Touke BoAbL, OM.

A.5.2 Ecnu rpagyrpoBOYHas XapakTepucTuka npuseiieHa B Bune AW(T), TO IS OIpeaeIeHsT TeMIlepaTyphbl
UCIIONb3YIOT cTaHnapTHYIo0 dyHkumo MTII-90 W(T). B stom caydae mmo opmymaam tabmuisl A. 1 onpenensiior AWA(T,),
a sateM paccuuThIBalOT W(T,), ucnonssys dopmyiy (A.1). Tlo 3asucumoctu W,(T) [tabmuite 3HaueHuit W,(7)] Haxomsr
3HAYEHUE TeMIIEpaTypsl 1y, COOTBeTCTBYIOWee W (T,). 3HaucHIE TeMIIEPaTypPhl MOXHO TaKXXe PaCCUUTATH C TIOMOIIBIO
obpaTHOH craHmapTHO! QyHkuym MTIII-90 7(W)).

A.5.3 Ecnu rpanynpoBodYHAs XapaKTepucThKa IpeacrapieHa B Bume WA(T) [rabmuusl sHauenuit W(T)], To mo
sHaveHnio W(T,) u3 A.2 onpenesioT 3HaUYEHNE TEMIIEPATyPhI.
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ITPUJIIOXEHUE b
(cripaBOYHOE)

Meron onpenesieHHs rPAAYHPOBOYHBIX XaAPAKTEPHCTHK TEPMOMETPOB CONMPOTHBICHHUS
TinoB TCIIH u IITC npu Temneparypax umke 273,16 K

B.1 [Inanason temnepatyp 13,8—273,16 K aas tepmomerpos Tana TCITH
Bb.1.1 I'paayrpoBOYHYIO XapaKTepHUCTUKY IUIaTHHOBBIX TePMOMETPOB paccunThBator o MTIII-90 B Buze
AMT) = M(D)—WATD), (B.1)
e AW(T) — dyHkuus otkiioHeHus no MTII-90;
W(T) — 3aBUCUMOCTb OTHOCUTEJIBHOTO COTIPOTUBICHUS TEPMOMETPA OT TeMIICPATyPHL;
WAT) — cranpaptHas ¢yHkuus MTII-90.
®yukiust AW(T) B cootBerctBuM ¢ MTIII-90 B paccMaTprBacMOM Juaia30He MMEET BUIL:
5
AWMy = alW(D) — 1] + BIM(D —1 P + Y C; (D), (b.2)
i=1
npu n =2,
tme a, b, C; — x03PGUIMEHTH, ONpeAeNICHHBIC U3 Pe3YJIbTATOB WHAWBUAYAIBHON rPaTyMpPOBKH TEPMOMETPOB.

B.1.2 [ns onpenenenuss kKoadbdurmenroB dyHkuuun AW(T) TpebyeTcss rpaiydupoBKa TepMOMETpa B CEMU
penepHbix Toukax MTIII-90 nau BOIM3M 3THX TOYEK COrIacHO 9.8.

b.1.3 B kadecTBe UCXOMHBIX JAHHBIX UCIIOIB3YIOT CeMb 3HadeHuit W(T), MOMy4eHHBIX [TPY TPaLyMPOBKE B TOYKAX
T, T, Ty, Ty, T5, Tg, T7 cornmacHo 10.2.10, u paccyuTaHHBIE 110 3TUM 3HAYE€HUSIM C UCOab30BaHUeM dopmyibl (B.1)
sHaueHust AW(T).

b.1.4 Ha BBM paccuutsiBatoT KoahdunueHTsl GyHKunu (B.2) 1 MoBepseMoro TepMOMeTpa.

b.1.5 IIpu HeobXonMMOCTH paccUnTHIBAIOT Ha DBM tabmursl 3HaueHuit GhyHkiuit AW(W) wiu W(T), a Takxke
Ipon3BOAHBIX dW/dT nist MoBepsIeMOTO TEPMOMETPA.

b.2 JInanason temmepatyp 77—273,16 K gas Tepmomerpos Tunos TCITH u IITC

B.2.1 [Ins omupemeneHUs TpaAyMpOBOYHOM XapaKTepUCTUKH TEPMOMETPOB B STOM IMAINIA30HE MCIIOIB3YIOT
JIMHEHHYIO 3aBUCUMOCTD

AW(T) = MIM(D—1], (b.3)
roe xoHcTaHTy M = AW(T)/|W(T)—1] ompenenstor U3 pe3ylbTaToB IPAAyHMPOBKH IIPU TEMIIEPAType KUIICHMS
asora (10.2.17, 10.2.18).
B.2.2 TIpu HeoOXOAMMOCTH PaCCUUTHIBAIOT Ha DBM rtabuisr 3HaueHuit AW(W) wma W(T), a Takxe IpOU3BO/I-
HeIX dW/dT st TOBEPSIEMOTO TEPMOMETPA.
B.3 Borumciaenne TeMnepaTtypsl 7y Mo rpaayHpoBOYHOI XapaKTePHCTHKE TePMOMETPA

B.3.1 Ilo pe3ymbTaTaM M3MEpPEHUs COIIPOTUBICHIS TepMomMerpa R(T,) TIpH OlIpe/ie/isieMOi TeMIIepaType paccau-
TBIBAIOT

MT) = R(TY/R,, (b4)
rne W(T,) — OTHOCHUTEIBHOE COIPOTHUBICHIE TEPMOMETPA IIPH OolpenenseMoii Temneparype T,;
T, — usMepsieMasi TeMIiepatypa, K;
R(T,) — compoTrusIeHUe TepMOMeTpa ITpu Temreparype T,, OM;
R, — comporuBieHre TepMOMETPa B TPOITHOM TOUKEe BOABI, OM.

b.3.2 Ecnu rpanynpoBodHasi XxapakKTepHCTHKa IpeacraBieHa B Buge AW(T), To I ompefesieHUS TeMIIepaTyphbl
UCIIONB3YIOT CTaHAapTHYo QyHkumo MTII-90 W(T). B srtom cmyuae no dopmyne (B.2) win (B.3) onpenemsor
AW(T,), a 3arem paccuutsiBaloT W(T,) no ¢dopmyne (B.1). Mo saBucumoctu W/T) [rabmuue 3HaueHuit W/(T) B
3aBUCUMOCTHU OT TEMIIEPATyphl (Jajlee — TaOMMIa 3HAYCHWMIT)] HAXOAAT 3HaYEeHUe TeMIlepaTyphl 7,, COOTBETCTBYIONIEE
TW{,}({Z’ ). SHaUECHHUE TeMIIepaTypbl MOXHO TaKKe PacCUMTATh C IIOMOIILI0 00paTHOIl craHAapTHO# GyHKu MTIII-90

i Bb.3.3 Ecmum rpagyupoBoYHast XapaKTepuCTHKa npeacTapicHa B Buae W(T) (TaGnuLIbI 3HAYSHHIT), TO 10 3HAYCHUIO
W(T,), paccautannoMy 1o B.4, onpe/ie/isioT 3HAYEHWE TEMIIEpaTyphl.
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MMPUJTOXEHUWE B
(ctipaBoUHOE)

butmorpadus

[1] MexmayHnapomnast temreparypHas mkaina MTII-90. Jokyment MexmyHapoaHoro biopo mo mepam u Becam, 1989
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