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[IpenuciioBue

1 PA3SPABOTAH BcepoccuiickimM HaydHO-UCCIIEA0BATEILCKUM UHCTUTYTOM MeTposioruu M. .M. MeH-
neireeBa (BHHMUHWM mm. .. MeHneneeBa), BcepoCCUUCKUM HaAy4IHO-UCCIEAOBATEIILCKUM MHCTUTYTOM
(pusuko-TexHnuyeckux u pagnorexunuecknx mdmMepeHuii (BHMHUDOTPI) u BeepoccuiickuM HayuYHO-UC-
CJIEHOBATEIILCKUM MHCTUTYTOM MeTpostorndeckon ciyxkonl (BHHUIMMC) 1 occtangapra Poccuu ¢ yaactuem
TPYINIbI CIIEIIUAJIMCTOB OTPACIEN IIPOMBIILIEHHOCTHA

BHECEH l'occranmaprom Poccuu

2 IIPUHAT MexrocymapCTBEHHBIM COBETOM IIO CTAHAAPTU3ALIMU, METPOJIOTUM U CepTUPUKAIINUA
(ripotoxoir Ne 16 ot 8 oxTsa6pga 1999 r.)

3a ITPUHATHUE I1POTOJIOCOBAJIN.

HanmMenoBaHMe IrocyadpcrBd HaunmMeHoBaHUE HAdIINOH4JIbHOI'O OPIdH4d 110 CTAHAAPTHU3d1IUHN
Pecniybnmmka ApmMeHUS ApMIocCTaHaapT
Pecniybiinka benapych 'occranmaptr Pecniyonmuku bemapych
Pecniyonmuka Kasaxcran 'occranmapr Pecniyoimmku KasaxcraH
Ksoipreisckasga Pecriyoimika KbIpreiacranmapt
Poccuiickas Peneparms I'occtanmapt Poccun
Pecniyonmuka Tackukucra TakukcTaHIapT
TypkMeHUCTaH I maBrocciyxoa «TypKMeHCcTaHIapTIaph»
Pecniybmmuka Y30exkucras Yi3roccraggaptT

3 Hacrogammit cranmapT HIpeacTaBiIsseT co0ou IToiHbIM ayreHTWYHBIM TekeT ['OCT P 8.571—98
«]'ocymapcTBeHHas cUCTeMa OOECIIEUeHU €AMHCTBA U3MEPEHUI. 1epMOMETPBI COIIPOTUBIICHUS TUIATIHO-
BbI€ 3TAJIOHHBIE 1-T0 1 2-T0 pa3paaoB. MeToanka I10BEpKI»

4 TloctanoBineHueM locymapcTtBeHHOTO KOoMHUTeTa Poccuiickoinr Penepannyt 1o craHmapTu3alvuy U
MeTpostoTun oT 7 despang 2001 1. Ne 60-ct mexrocyomapctBeHHbIN cTaHgapT ['OCT &8.568—99 BBeneH B
IEeVNCTBUE HEIIOCPEICTBEHHO B KA4eCTBE rocylapCcTBeHHOro crtaHgapra Poccurickont Pegepauy ¢ 1 o

2001 1.
5 BZAMEH T'OCT 8.427—81, I'OCT 12877—76, MU 717—85, MU 1511—86

6 IIEPEU3JIAHUE. AnBaps 2006 r.

Hacroamuit ctrangapT He MOXET OBIThb ITOJHOCTBIO WJIM YACTUYHO BOCIIPOM3BEIECH, TUPAXUPOBAH U
pacIIpoOCTPaHEH B KadeCcTBE O(PUIIMAIBHOIO U3MaHUI Ha TeppuTtopunt Poccuiickon Penepanmy 6e3 pa3pe-
meHusa PeaepaJlbHOTO areHTCTBA 110 TEXHUYECKOMY PETYIIMPOBAHUIO U METPOJIOTUN

© HNIIK HzparenapcTtBO ctangapros, 2001

© CTAHAAPTHUH®OPM, 2006

© CTAHAAPTHMH®OPM, 2008
Ilepenspanme (110 cocrogaunuo Ha Man 2008 1.)
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Ilonpaska K TOCT 8.568—99/TOCT P 8.571—-98 I'ocyzapcTBeHHAA CHCTE-
MAa oDecnedcHUs ¢AUHCTBA H3Mepenuii. TepmomeTphbl CONPOTHB.ICHHS ILIATHHO-

Bbi€ 3TANOHHBIE 1-ro U 2-ro pazpagos. Meroauka nosepku

B kakom MecTe Hame1atado A0OIKHO DLITL
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M E XT OCYIAPGC CT BETHH B W CTAHIATPT

I'ocynapcTBeHHas cuCcTeMa o0ecnedYeHns €JMHCTBA H3MEePeHHH

TEPMOMETPbBI COITPOTUBJIEHHUSA TIINIATUHOBBIE DTAJIOHHBIE
1-ro u 2-ro PA3PAI0OB

MeToauKa nMoBepKH

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

Tata BBeaenusa 2001—07—01

1 O0a1acTh npuMeHeHus

Hacrosiumiz ctagmapT paciipocTpaHseTcd Ha IDIATUHOBBIE 3TAJIOHHBIE TEPMOMETPBI COIIPOTUBIIEHU 1-TO
U 2-TO pa3pgIoB, IIpeIHa3sHAdeHHBIE U M3MepeHud TeMireparyp oT MuHyc 259,35 mo mmnoc 1084.62 °C
(13.8—1358.77 K) (majee — TepMOMETPBI), U YCTAHABIUBAECT METOIAUKY UX IIEPBUYHON U IIEPUOANIECKON
110BepOK B cooTBeTCTBUU ¢ | OCT 8.558. O01IMe TeXHNMYeCKE TpeOOBAaHMY K TEPMOMETPAM YCTAHOBJICHDI

B ['OCT 30679.

2 HopmaTuBHBIE CCBLIKH

B HacrodieM ctaHaapTe MCIIOJIb30BAHBI CChUIKM Ha CIICAVIOIINE CTaHIAPTHI:

['OCT 8.028—86 T'ocymapcTBeHHAd cUCTEMA 00ecIIeUeHNS eANHCTBA U3MepeHnd. [ ocynapcTBeHHBIN
[IEPBUYHBIM STAJIOH U TOCYAAPCTBEHHAA IIOBEPOUYHAA CXeMa UIAd CPEACTB U3MEPEHUUN SIEKTPUIECCKOTO
COIIPOTUBIICHUA

['OCT 8.558—93 locymapcTBeHHasd CUCTeMa O0ECIICUEHUA €JIUHCTBA U3MEepeHU. | ocynapcTBeHHAY
[IOBEPOYHAS CXeMa IJIA CPEIACTB UBMEPEHUN TEMIIEPATYPLI

[1'OCT 17435—72 JIluHenku yeprexHble. lexHMUeCcKUe yCIOBUS

['OCT 18300—87 Crupt 3TWIOBBIUM PEKTUPUKOBAHHBIN TEXHUYCCKUI. |eXHUYECKUE YCIIOBUS

['OCT 23737—79 Mepbl 371eKTPUYECKOTO COIIPOTUBICHUA. O0I1e TEXHNYECKUE YCIOBUS

['OCT 30679—99/TOCT P 51233—98 TepMoMeTpbl COIIPOTUBJIEHUS IUIATUHOBBIE 3TAJIOHHBIE 1-TO
1 2-r0 pa3paaoB. O6IIMe TEXHUYECCKUE TPeOOBAHUA

3 Onpenenenus, 0003HAYEHU U COKPALIEHUSA

TepMoMeTp — STAJIOHHBIN (0OPA3LIOBBIM) IUIATUMHOBBLIM TEPMOMETD COIIPOTUBIEHUS l1-rO M 2-TO
pa3pAI0B.

Tepmomerp Tina 11'TC — 1uraTMHOBBIT TEPMOMETP COIIPOTUBIICHUS 3TAJTOHHBIN CTEPKHEBOM, IIPEI-
Ha3HAYEHHLIN I U3MEePEHNI TeMIIEpaTypbl oT MUHYC 196 mo mmoc 660,323 °C.

TepmoMmerp THna BTC — BoIicoKOTEMIIEpATYPHBIN TEPMOMETD COIIPOTUBJIEHUSA IUIATUHOBLINA 3TAJIOH-
HBIN CTEPXKHEBOM, IIpeaHA3HAYEHHBIN I U3MepeHnda TeMIepatypbl oT 419,527 no 1084,62 °C.

Tepmomerp Tina TCIIH — TtepMmoMeTp COIpOTUBIEHUA IUIATUHOBLIA HU3KOTEMIIEPATYPHBIN KAIICYIIb-
HBIN, IIPEeAHA3HAYCHHDBIN JUIS U3MEPEHUA TeMIIepaTypbl OT MUHYC 259,35 no 1orroc 100 °C.

OTHOCHTE/IbHOE CONPOTHUB/ICHHE TepMOMETpa NpH Temneparype I — OTHOLIECHUE COIIPOTUBJIIEHUA TEP-
MOMETpPA IIpU TeMIleparype 1 K €ero COIIPOTUBICHUIO B TPOMHOM TOUYKE BOJIBL.

HoMHHA/IbHOE CONMPOTHBICHHE TEPMOMETPA — COIIPOTUBIICHUE TepMoOMeETpa IIpu Temriieparype 0 "C.

N3MepHuTeIbHbIA TOK — CIJIA TOKA, IIPOTEKAIOLIETO YePEe3 YYBCTBUTEIBLHBIN 3JIEMEHT TEPMOMETpPA IIPU
N3MEPEHUU TEMIIEPATYPHL.

N3nanue opuuuanbHoe
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' — Temriieparypa B KejabBUHAX (K);
{ — TeMireparypa B rpaaycax Henscua (TC);
Ry — HOMUHAJIBHOE COIIPOTUBIIEHUE TEPMOMETPA;
R, — compoTuBiIeHNE TEPMOMETPA B TPOMHOUN TOYKE BOJDI,
R, — COIIPOTHBIIEHUE TEPMOMETPA B PEIIEPHOU TOUKE;
I/Vpp — OTHOCUTEJILHOE COIIPOTUBIIEHUE TEPMOMETpPA B PEIIEPHOM TOUKE (P — CUMBOJI XUMUYECKOTO

JIEMEHTA);

CKO — c¢pengHee KBagpaTnueCKoOe OTKIOHEHUE.

4 Onepauum noBepKu

IloBepka TepMOMETPOB BKIIIOUAET B €O ollepalluil, YKa3aHHbIE B Taouue 1.

Tadonuuma 1 — Onepanyyu HOBEPKA

O043aTEJILHOCTD IIPOBEIACHUA
[IyHKT
IIOBCPOK
HaunmMmeHOBaHNE OIICp4dl A HACTOAIICIT O
CTaHIapTAa . .

IHHCPBHMYHOMH IICPHUOANYCCKOH
1 BHemrHum ocMoTp 1 OIIpoOOBaHUE 9.1 + +
2 llpoBepKa 31IeKTpUUeCKOTO COIIPOTUBICHUS U30SIUNA 9.2 + —
3 OnpenenecHue METPOJIOTUYECKUX XapaKTepUCTUK Tep-

MOMETPOB:

3.1 OnpenereHue HeCcTAOMIBHOCTHU 9.3, 9.4, 9.5 + +
3.2 OnpeneaeHUe OTHOCUTCIBHOTI'O COIIPOTUBICHUS 9.6
3.3 OnpeaeieHe TPaJyUPOBOYHON XapaKTepUCTUKHA 9.7, 9.8 + +
3.4 OrnpeneieHre TOBESPUTECIBHON IIOTPEITHOCTA 10 + +
I IpuMedyaHue — «t» — IOBepKa 00s43aTeIIbHA, «—» — IIOBEPKA HEOOI3aTCIbHA.

5 CpeacTBa noBepKu

HpH ITOBCPKE HOJIKHDBI OBITH UCIIOJIB30BAHBI CpEACTBA H?;MepeHHﬁ N BCITOMOTI'dTCIIbHBLICE CPCIACTBA,

yKa3aHHbBIE B TAOIUIE 2.

Tadoauna 2 — CpeiacrBa UBMEPCHUIM U BCIIOMOTATCIbHBIC CPEACTBA

HanMeHnoBaHME CpCACTB HBMepeHHf{
N BCIIOMOIdTC/IIbHbBIX CPCACTDB

HOpMﬂTHBHO—TeXHHT{GCKﬂH XdPAKTCPUCTHUKA

1 JluHelika
2 AMIIyJiIa TPOMHOM TOYKU BO/IbI

3 Ileup Tt oT>XKUra

4 YCcTaHOBKMU JUIS peanu3allii pe-
nepubix Touek MTII-90 [1]:

4.1 Touka 1TaBiIeHU TajUINg

4.2 Touka 3aTBepiecBaHUS UHIMS
4.3 Touka 3aTBepAcBaHUS OJIOBA
4.4 Touka 3aTBeplecBaHUS ITMHKA

4.5 Touka 3aTBepacBaHUS AJTIOMU -
HU S

4.6 Touxa 3aTBepleBaHUI MEIUN

JtnHa mkaiael 750 MM o 1 OCT 17435

JUtnHa BHyTpeHHero kKogoara 300—350 mm, qjuamerp 8—20 MM.
[1lorpeImHOCTh BOCHPOU3BEACHUS TeMIICpaTypbl (Ppa30oBOTO IIEPEX0Ia HE

oosee £0,0002 °C

BHyTp’SHHHH I[TOBCPXHOCTD IICYM HE HOJI2KHA COACP2KATD MCTAJUIMYCCKMX

qacTel.

Pabdouag temueparypa 100—1100 "C.
AOCOIIOTHAY IIOrPEeHIHOCTD MOUIepXKaHU TeMIiepaTypbl +2 "C.
['paiieHT TeMIIEpaTyphl B padodeM IIPOCTPaHCTBE IIeur He 6ojiee 5 "C/m

Ileperrax Temrieparypbl B pado-
yeM IIPOCTPAaHCTBE IIEYW Ha JUTVHE
aMIIVJIbl perepHo Touku, C:

0,05
0,1
0.2
0.2

0.5
1.0

AOCOIIOTHAS ITOTPEITHOCTD BOC-
[IPOU3BCIACHNST TEMIIEpaTypbel (pas3o-

BOro Tiepexona, “C-10—3:
+0,5

+0,5

+1

+2
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HawnMeHoBaHME CpCACTB HSMGpGHHfI
H BCIIOMOI'dTCJIbHbBIX CPCACTB

HOpMﬂTHBHO—T@XHHqGCK&H XdPAKTCPHUCTHUKA

3 YcraHoBKa UL peanunsaliuu
BaHH OXITKeHHBIX ra3oB Tuiaa BKI

6 Vcranoska tuna YI'T g rpajny-
MPOBKU TEPMOMETPOB

7 TepmomeTp — pabouuil >TalOH
tuna T'CIIH

8 TepmomeTp — pabouuil >TaloOH
trna 11'1TC

9 TepmomeTp — pabodynii 3TaJIOH
tuna T'CIIH

10 IlyapT mIsg u3aMepeHUst COIIPO-
TUBJICHUS TCPMOMETPOB

11 DTamoHHag Mepa >PJIICKTpUYCC-
KOI'O COIPOTUBIICHUSI

12 TepMmomeTp IS HU3MEpPCHUS
TEMIICPATYPbl MEPbBL SJICKTPUUCCKOTO
COIIPOTUBIICHUS

13 Tepmocrat HyaeBou TH-12

14 TepmoMmeTp IS U3MEPCHUS
TEMIICPATYPhL IIOMEIICHUSI

15 MerommeTp Tuna E6-17
16 T'urpomerp BUT-2

17 bUHOKYISIPHBIA  MUKPOCKOII
bM-51-2
18 HudpoBoin myiabrumerp M-838

JdnarnazoH teMmieparyp MUHYC 239 — MuHyc 233 'C 1 MuHyc 219 —
MuHyc 196 °C.
HecTabmasHOCTD TeMIIepaTyphbl 3a BpeMs U3MepeHUus He doiree 1 MK

Pabouag temrieparypa muHyc 259 — mwrroc 30 °C.
HecTabuiapHOCTD TeMIIepaTyphbl 3a BpeMs U3MepeHUa He oostee 1 MK

JnramazoH temreparyp MuHyC 259—0 "C o OCT 8.558

Jlnamrazod temmepatyp MuHyc 196—0 °C o I'OCT §.558

HuanazoHn remueparyp 0—100 "C o I'OCT 8.558

[TorpentHoCcTh M3MepeHUs cotpoTuBiIeHU He 6omee +0,0005 %

HomuHaipHOe 3HaueHue conpotusiaecHud: 0,1; 1: 10; 100 Om — 1o
['OCT 23737.

[lorpemHocts Ut 1-ro paspsgaa mo I'OCT 8.028.

Mepa aeKTprIeCKOro COIPOTUBICHUS I0JDKHA OBITh TEPMOCTATUPOBA-
Ha.

HecTabnibHOCTD OIS pKaHUS TeMIIepaTyphl He JOJDKHA IIPUBOIUTD K
M3MCHCHUIO 3HAYCHUS MEPBI DIICKTPUICCKOrO COIIPOTUBICHUS 34 BpeMS
nsMepenns oomnee uem Ha 0,0002 %

IlorpentHocts He 6oee £0,05 "C

Bocnponspoanmas temueparypa 273 K, nnorpemHocts 0,03 K
IlorpenrtHocth He Oostee +0,2 "C

Nuanazod usMmeperuit or 10 go 3-101% Om
[TorpemntaHocts He Goiee +(5—7) %

HOI’p@LHHOCTB B 3dBUCHUMOCTHA OT H3M@pH€MOfI (I)I/ISHT{E‘/CKOfI BCJINYIHBI.
+(0,25—2.0) %

[IpuMmedaHnne— JlonyckaeTcs UCHOIB30BATh APYIrUe BHOBD pa3padOTaHHbBIC I HAXOISIIUCCS B IIPUMCHE -
HUUW CpeJICTBA UBMEPCHMM, ITPOIICIIINEC ITOBEPKY M VIOBICTBOPSIONIE TpeOOBAHUSAM HACTOSIICTO CTaAHAAPTA.

6 YciaoBus noBepku

[1pu mpoBeneHNN TTOBEPKM HOJKHBI OBITH COOJIIOAEHDBI CIEAYVIOIINE YCIIOBUA:
6.1 IlynbT U M3MEpPEeHUS COIPOTUBIEHUS TEPMOMETPOB (Iajiee — IIYJIBT) JOJDKEH HAXOAUTHCS B

TIOMeNIeHUM IIPpU TeMIiepaType Bo3ayxa (20+2.5) °C, oTHOCUTEILHON BIAXHOCTU Bo3ayxa He 0oiee 80 %,
arMocdepHoM aasieHuu (101,3+10) xlla.

6.2 W3MmepuTeIbHBIN TOK UISI TEPMOMETPOB PA3IMYHBIX TUITOB JOoJKeH cooTBeTcTBOBaTL 'OCT 30679.
6.3 B mnmomelieHn, B KOTOPOM IIPOBOAST ITOBEPKY, HE JIOJKHO OBITH AbIMA, ITbUIM, BUOpALIU.

7 lloaroroBka K noBsepke

Ilepen nmpoBeaeHUEM ITOBEPKU CIIEAYET:

7.1 IlpoBepuTh HaJIMUME BCEX CPEIACTB U3MEPEHUIN UM BCIIOMOTATEJIBHBIX CPEACTB, HEOOXOMUMBIX LI
[IOBEPKY, COITIACHO Pa3aeily S 1 HOPMATUBHOM HJOKYMEHTALIMM, YCTAHABIMBAIOIEN METOAVKY UX SKCIDTyaTALIIHN.

7.2 IlpoBepHnTh COOTBETCTBHME YCJIOBUH ITOBEPKU TpeOGOBAHUIM pasmeia 6.

7.3 lloaroToBuTh K paboTe CpeacTBa U3MEPEHUU U BCIIOMOTATEIbLHBIE CPEACTBA COIVIACHO SKCILIya-

T&L;HOHHOﬁ HOKYMCHTAILIMM Hd HUX.

7.4 Ilporeperb morpyXaeMble 4YacTH TEPMOMETPOB STWIOBBIM PEKTU(PUKOBAHHBIM TEXHUYECKUM

criuproMm 110 1 OCT 18300.
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8 TpeOoBaHug 0e3onacHOCTH

3.1 Ilpu obopyamoBaHUM J1aOOPATOPHOTO ITOMEIICHUI U IIPOBEASCHUN ITOBEPKU B CBI3U C IIPUMEHE-
HUEM XKUIKNX Ta30B CICAYVET BBIIOIHATH IIPpaBIJIa TEXHUKU 6€30IIaCHOCTU U IIPOU3BOACTBEHHOM CAHUTAPU.

3.2 llpu pabore ¢ OXIMKEHHBIMU Ta3aMU HEOOXOINUMO IT0JIb30BATHCA CPEACTBAMU MHIVBUIAYAJILHOU
3allUThI X1 COOII0AATh OCTOPOKHOCTD, TaK KaK IIOIIaJaHUe XKMAKOCTI HAa HE3AILUILEHHBIE YIAaCTKI KOXKHOTO
[IOKPOBA U CIIM3UCTBIE OO0JIOUYKU IIPUBOAUT K TAXKEIBIM OOMOPOXEHUAM U OXKOI'aM.

3.3 llomMmeleHune nadbopaTopul JOKHO OBITH OOOPYAOBAHO IIPUTOYHO-BBITSKHOM BEHTWIALMEH.

3.4 Cocynsl /btoapa, IIpeaHasHaAaYeHHBIE 1)1 PA0OOTHI ¢ XKMAKVMMU Ta3aMU, JOJKHBI ObITh YMCTBIMU U
cyxuMu. Heobxoammo 6epeun cocyabl dbroapa oT IolagaHud B HUX OPTraHWYECKUX BEIIECTB.

3.5 3alpeliacTcs 3aJIMBaTh OXMXKEHHBIE Ia3bl B cOCyabl Jbroapa 11py OTCYTCTBUM B HMX BaKyyMa.

8.6 Ilpm paGore ¢ amIryiaMU TPOMHOM TOYKM BOALI (Iajiee — aMITVJIbI) CIIEAyeT COOII0IATh OCOOVIo
OCTOPOXHOCTL. PaboTarh ¢ aMIIyJlaMU pa3pelIacTcd TOJIbKO B 3alllMTHBIX OYKaX.

3.7 B mmomereHnM, B KOTOPOM IIPOBOAAT IIOBEPKY, KATETOPUYECKU 3alIpPeIIacTCs KYPUTb, I10JIb30-
BaTbCA OTHEM, XPAHWUTH OTHEOIIACHBIC U TOPIOYUE BEILECTBA U MATEPUAIILL.

3.8 Bo BpeM4d IIpOBEACHUY ITOBEPKU IIPU BLICOKMX TEMIIEpATypax TEPMOMETD CJISAYET U3BJIEKATh U3
[1eY1 MEJIEHHO, COOII0AAs OCOOYI0 OCTOPOKHOCTDL BO M30€KAHUE IIOJIYYEHUI OKOTOB.

3.9 llociie M3BIIEUECHUI TEpMOMETpA M3 IIEYM 3allpelllacTcd Tporarb €ro pykKaMy M KJIacTb Ha
JIETKOBOCIUIAMEHAIOIIYIOCA IIOBEPXHOCTD.

9 IlpoBeneHue noBepku

9.1 BHemHui 0CMOTP H OIPOOOBAHHUE

9.1.1 Ilpm ocMoTpe ciieayeT yCTaHOBUTH COOTBETCTBUE TEPMOMETPA TPEOOBAHUSAM, M3TOXKEHHBIM HILKE.

KOMIUIEKTHOCTD, VIIAKOBKA, MAPKUPOBKA U rabapUTHBIE Pa3MEPbl TEPMOMETPA JOJIKHBI COOTBETCT-
BOBATh TPEOOBAHUSIM HOPMATUBHBIX JOKYMEHTOB Ha TepMOMETPHI KOHKpeTHBIX TUIIOB 1 ['OCT 30679.

O0oJ10uKa TepMOMETPA JOJKHA OBITH 0€3 ITOBPEXKIACHUM. BUTKM TDIATUHOBOM CIIUPAJIN YYBCTBUTEIb-
HOI'O 3JIEMEHTA HE JOJZKHBI ObITh Ae(pOPMUPOBAHBI U 3aMKHYTHIL.

TepMOMeETPBL B CTEKIITHHOM OOOJIOUKE IIPOBEPSIOT € IIOMOILBI OMHOKVYIIIPHOTO MUKPOCKOIIA.

9.1.2 BDiaexrpuyeckye eI TEPMOMETPA HE JOJKHBI ObITh HAPYIUEHBI. OIIPOOOBAHE SJICKTPUIECKOM
CXEMBI IIPOBOIAT C IIOMOIIBIO LIU(ppoBOTO MyjabTUMETPa M-838.

TepMoMeTphl, HE VAOBICTBOPAKOIINE TPEOOBAHUAM, U3JI0KEHHBIM B 9.1.1, JajbHENINMM OllepalluaAM
[IOBEPKU HE IIOJABEPraoT.

9.2 IIpoBepka 3J€KTPHYECKOr0o CONPOTHBJICHHS H30/SIIIHHA TEPMOMETPOB

J1st repmomMeTpoB TUIloB 11TC u TCIIH mmpoBepky 1mpoBomdaT 1pu TeMieparype Bosayxa (20+£5) "C u

OTHOCUTEJILHON BilaxXHocTH Bosayxa (60+15) %, tunna BTC — npu temiieparype (1085+5) °C ¢ momoninio
MerommeTpa 1puy HanpskeHnuu 100 B.

DJIEKTPUYECKOE COIIPOTUBIIEHUE NU30JIALIMU MEXKAY BLIBOJAAMU U KOPITYCOM TepMoMeTpoB TUIIOB 11TC
u TCIIH momxHo 6bite He MeHee 1-108 Om, Tnna BTC — 5-109 Om. B 1IpoTUBHOM ciydyae TEPMOMETP
OpaKkyloT.

9.3 Onpenenenne HecTadOmwIbHOCTH TepmMomerpoB THna IITC, padoralommx B guama3oHe TeMmeparyp
0—660,323 °C

9.3.1 OnpenesieHne HecTabMIbHOCTU TepMoMeTpoB TUlla 11'TC 1pu nmepBUUYHON ITOBEPKE

9.3.1.1 M3MepArOT COIIPOTUBIEHUE TEPMOMETPA B TPOMHOM TOUYKE BOALI R, ,, II0 METOAUKE, M3JTOKEH-
HO B 9.7.8.

9.3.1.2 IlpoBoadr OoTXUr TepMoOMeETpa, UIA ATOTO BBLACPXKMBAKT TEPMOMETD B II€YM UIA OTKUTA,
IpeaBapuTebHo Harperoi no (660+5) °C, B TeueHue 5 u.

9.3.1.3 Ms3MepdroT COIIPOTUBIEHUE TEPMOMETPA B TPOMHOM TOYKE BOJBLI R, ..
9.3.1.4 PacCcuuThIBaXOT 3HAYEHUE PACXOXKIACHUI MEXIY R, U R, B TEMIIEPATYPHOM 3KBUBAJIEHTE 110

popmyiie

rae AR, — pacxoxiaeHue Mexay R, M R, B TeMIIepaTypHOM 3KBUBajieHTe, C;

R, . — COIIPOTUBJIIEHUE TEPMOMETPA B TPOMHOM TOYKE BOJLI 110CJIE OTXKUTA, OM;
R, .. — COIPOTUBIIEHUE TEPMOMETPA B TPOMHON TOYKE BOALI 0 OTXKUTra, OM;
(dR/dT), — uyscTBUTENBHOCTL TepMoMeTpa 1ipu (0,01 °C, Om/ °C.

4
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3HaueHUA YYBCTBUTC/IILHOCTU TCPMOMCTPOB JIA PA3/IMUYHDBIX 3HAYCHUUN HOMUHAJIBHOTO COIIPOTHUBJIC-

HUS YKa3aHbL B TabJIU1E 3.

Tadbanunma 3 — JHaAYEHUE YYBCTBUTEL

AbHOCTH TEPMOMETPOB B TPOMHOUM TOYKE BOJIBI

R,, OMm (dR/dT),, Om/ °C Ry, OMm (dR/dT),, OMm/ °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 3HaueHme AR, He 10JIKHO IpeBbIars 0,002 “C a1 3TaJIOHHBIX TEPMOMETPOB 1-T0 paspsia

0,005 "C mi1g 3TaJOHHBIX TEPMOMETPOB 2-TO pa3pdaia. B IIPOTUBHOM ciydae ITOBTOPSIOT OTXKUI IIO
3.1.2.

9.3.1.6 O6mag npoIOKUTEIILHOCTL OTXKNUTA BO BpPeEMS OIIpedesieHUs HeCTaOWIBHOCTU He IOJKHA
npesbiIath 60 4. Eciam yeinosuda 9.3.1.5 11o-1ipeskHeMy He BBITOJIHAIOTCA, TO TEPMOMETP OpaKyIOT WIN €ro
pa3pAal IIEPEeBOOAT B 60jIee HU3KUIL

9.3.1.7 Ecoim ycnoBuga 9.3.1.5 BBITOIHAIOTCA, TO IIOBTOPAIOT OIIPEACIICHUE HECTAOMIBHOCTU IIO
9.3.1.1—9.3.1.6 co ciaeayionmMu N3MeHEHUIMU METOIVKU:

- TeMIIepaTypy IIe4YM JUId OTKUTra ycTaHaBIMBaroT Ha (10+2) “C BbIllIe BEpXHETO IIpeaeiia IIPUMEHEHUSI
TEPMOMETPA;

- O01Iee BpeMd OTKUTA HE JOJDKHO IIPeBbIIATH 30 4;

- YCIIOBUE HECTAOWIBLHOCTU: AR, He mo/KHO npeswiars (0,001 °C mia tepMoMeTpoB 1-1o paspsama u
0,002 "C mw1g TepMOMETPOB 2-TO pa3psiaa.

"
9.

[ITpuMedadunue — Bepxauit npeaes IpUMCHEHUS TEPMOMETPa BRIOUPAIOT U3 psaa: 29,7646; 156,5985; 231,928:
419,527; 660,323 °C. Ilpenen yKa3pIBalOT B HOPMATUBHBIX JJOKYMCHTAX HA TEPMOMETP.

9.3.2 O1npenesieHre HeCcTabWILHOCTA TepMoMeTpoB Tulia 11'TC mpu nepnoanyeckomn ImoBepKe

9.3.2.1 HM3MepgaioT COIIPOTUBIIEHUE TEPMOMETPA B TPOMHOM TOUKE BOABL R, , TI0 METOAMKE, U3TOKEH-
HOM B 9.7.8.

9.3.2.2 BBIMUCIAIOT PA3HOCTb MEXAY 3HAYECHUEM COIIPOTUBIIEHUI B TPOMHOM TOYKE BOALI R, |,
[IPUBEACHHBIM B CBUAETEILCTBE O NPEALIIVIIECHA IIOBEPKE, U R, , B TEMIIEpATYPHOM 3KBUBAJICHTE IIO
dopmyite (1).

Ecim pasHocth 1pessbiuaer 0,001 °C mwra repmomeTpoB 1-ro paspaaa u 0,002 "C w1g TepMOMETPOB
2-TO paspsiga, TO OIIPEACIIAIOT HECTAOWILHOCTD 110 9.3.1.7. TepMoMeTpbl, HE VIOBIECTBOPAIOIIE TPeOOBA-
HUAM HECTAOWILHOCTH, OpaKyIoT WIN UX pa3psll IIEPEBOAAT B 6OJIee HU3KUIAL.

[IpuMedaH e — 3HAYCHUS U3MEPUTCIHLHOTO TOKA UL BCEX TEPMOMETPOB JIOJDKHBI COOTBETCTBOBATH 3HAYC-
HusM, npuBeaeHHBIM B ['OCT 30679.

9.4 Onpenenenne HecTAOWIBHOCTH TepMoMeTpoB THA BTC

9.4.1 H3MeparoT COIIPOTUBIICHUE TEPMOMETPA B TPOMHOM TOUYKE BOIALI R, ; II0 METOAMKE, U3ITOXKECHHOM
B 9.7.8.

9.4.2 TlomemiamwT TepMOMETD B II€Yb U OTKUTA, HArpeTyIo J0 TeMmItepaTtypsl (600+10) °C. Harpesarot
[1e4b ¢ TepMoMeTpoM 0 Temiieparypsl (1085+10) "C, BbUIESPKUBAIOT TEPMOMETP B IIC€YU IIPU YKA3AHHOU

TeMIieparype B TedeHue 5 4. lleup oxstaxmaror go temieparypbl (500£10) "C 1pu CKOpOCTHU M3MEHEHUI

TeMiieparypbel He 6osee 100 °C/4g, a 3aTeM M3BIIEKAIOT TEPMOMETP M3 II€YM U OXJIAXIAXOT Ha BO3AYXE JIO
KOMHATHOM TeMIIEpaTyphlL.

9.4.3 CHOBa U3MEPAIOT COIIPOTUBIIEHUE TEPMOMETPA B TPOMHOM TOUKE BOALI R, II0 METOIMUKE,
M3JI0KEeHHOHN B 9.7.8.

9.4.4 PaccuuThIBaXOT pa3HOCTb MEXIY ABYMA M3MEPEHHBIMU 3HAYECHUAMU R, . 1 R, . B TeMIlepaTyp-
HOM 3KBUBaJIEHTE 110 (popMyiie (1), UCIIOIB3YSI 3HAYEHUI YYBCTBUTECIILHOCTU TEPMOMETPOB, YVKA3aHHDBIC B
Tabuie 3.

9.4.5 Ecim AR, B temIiepatypHoM 3KBUBaieHTEe IIpeBbiuaeT (0,002 “C m1g repMomMeTpoB 1-r1o paspgaaa

1 0,005 °C wig TepMOMETPOB 2-TO pa3psia, TO OTKUT 110 9.4.2 ITOBTOPSIOT.
9.4.6 OO1iee BpeM4 BBIIEPXKKU B BRICOKOTEMIIEPATYPHOH I1eUM HE JOJDKHO IIpeBuIIarh 60 u. Ecam yciroBust
9.4.5 110-TIpeXXHEMY HE BBITIOIHAIOTCS, TO TEPMOMETP OpaKyIOT WIN €TI0 pa3psl IIEPEBOIAT B bojiee HU3KIIL.
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9.5 OrnpeaeneHue HecradbwibHOCTU TepMoMeTpoB TUlla 1 CI1IH B mmnatniaszone remieparyp 13,8—373 K
1 TepmomMeTpoB TuIia II'TC B nuamaszone temriepartyp 77—273,16 K ocylecTBISIIOT B IIpoliecce TPayupPOBKU
110 9.8. O6paboTKa pe3y/IbTaTOB U3MEPEHUU U IIPOBEPKA COOTBETCTBUA TPEOOBAHUAM HECTAOMIJIILBHOCTU —
1o 10.2.

9.6 OnpeneneHne OTHOCHUTEILHOTO CONPOTHBJICHHS TEPMOMETPOB

9.6.1 OTHOCUTEIILHOE COIIPOTUBIEHUE TEPMOMETPA B TOUKE IUIABJIEHUS TaJUIUS W, ONIPEaesaoT IIpU
[IEPBUYHOMN IIOBEPKE IIEpE] I'PalynpOBKOU TepMoMeTpa. OIpeaciaioT 3HAUYCHUE COIIPOTUBIECHUA TEPMO-
METpa B TOYKE IUIABJIEHUS TaJUIMS II0 METOAMKE, M3JI0KEeHHOM B 9.7.2—9.7.5. Onpenesiior 3HAYECHUE
COIIPOTUBIICHUS TEPMOMETPA B TPOMHOM TOYKE BOJIDBI 110 METOAMKE, U3JIOKEHHOM B 9.7.8. PaccuurniBaroT
OTHOCUTEJILHOE COIIPOTUBIeHUE W, 110 (POPMYIIE

WGa — RGa/ RT? (2)

rae W, — OTHOCUTEIBbHOE COIPOTUBIECHUE TEPMOMETPA B TOUKE IUIABICHUA TAIUIUA;
Ry, — COIPOTUBIIEHUE TEPMOMETPA B TOYKE IUIABJIEHUA Tajuid, OM;
R, — COIIPOTUBJIEHNE TEPMOMETPA B TPOMHON TOUYKE BOALI, OM.

3HaUYeHUE OTHOCUTEIILHOTO COIIPOTUBIECHUS TEPMOMETpPA JOJCKHO OBITh HE MEHEE 3HAYCHUM, YKa3aH-
HLIX B Taoauile 4.

lFadnrumma 4 — TpeboBaHUsI K OTHOCUTEIBHBIM COIIPOTUBICHUSIM Wiy, Wig, Wigg

Paspan trepmomMeTpa O0nacTy IPUMEHEHS We., HE MEHEE Wiy, HE MEHEE W00, HE MEHEE
1 Brimie 0 °C 1,11807 — 1,3925
2 Brime 0 °C 1,11795 — 1,3924
1 Hike 0 °C 1,11807 0,844235 1,3925
y Hizke 0 °C 1,11807 0,844235 1,3925

[ Ipumedanue — CouporubiiecHue repmoMeTpoB turia 1CIIH B Touke 1aBaeHUd rauingd U B TPOMHON TOUKE
BO/Ibl U3MEPSIIOT, IIOMEIIAsI TEPMOMETPHL BO BIIaro3allliTHbBIC TMIb3HI.

9.6.2 B ciyyae, Korjia To4Ka IUIABJIeHUS Ta/UTUA BXOIUT B HA0OP TOYEK I'PAAVUPOBKU, OIIpeAcIeHUE
W, OCYLIECTBIIAIOT BO BPEMSA IIPOBEACHU IIEPBOTO IIMKIIA IPpaayupoBKU (9.7).

9.6.3 B ciyyae, xorma B IIOBEPOYHON J1adDOpPaTOPUM HEBO3MOXHO PEAIM30BaTh TOYKY IUIABJICHUS
rajuivA, JOIIYCKAETCSa 3aMEHUTH OlIpeaeacHue W, Ha OIIPEeHeIeHUE OTHOCUTEILHOIO COIIPOTUBIIEHUS IIPU
Temieparype 100 "C Wiy 3HaueHue Wi, OIPEHeIgOT paCYeTHBIM METOIOM IIOCIIE IIPOBEACHM IIEPBOTO
HuKiIa rpagyupoBkU (9.7, 9.8). Meroauka pacyera Jo/KHaA OBITH IIPUBEAEHA B HOPMATHUBHBIX JOKYMEHTAX
Ha TEPMOMETPBI KOHKPETHBIX TUIIOB. JHAYECHUE OTHOCUTEIILHOIO COIIPOTUBIEHUS Wiy IODKHO OBITH HE
MEHEE 3HAYEHUM, YKAa3aHHBIX B TaouLe 4.

9.6.4 Bmecto npoBepku 110 9.6.1 mwim 9.6.3 OTHOCUTEIBLHOTO COIIPOTUBIEHUS TEPMOMETPOB, paboTa-
IOIIUX IIpU TeMmIiepaTtypax HizKe 0 "C, MOXeT OBITh IIPOBEACHA IIPOBEPKA OTHOCUTEIBLHOTO COIIPOTUBICHU
TEPMOMETPA B TPOMHOU TOYKE PTYTH Wy, 3HaAUeHUE Wy, DOJDKHO OBITH He OoJIee yKa3aHHOTO B TaOIMIIE 4.

9.7 OnpeneneHue rpaayupoBoYHoOn xapakrepucTUKi TepMomMeTpoB THIOB 11TC u BTC npu remneparypax
Bbiie () “C

I pagyuposky TepmomerpoB TUIIOB 111TC 1 BTC B nmanaszonax temieparyp Bboiue O “C IIpoBOIIT B
pEIIEPHDBIX TOYKAX.

9.7.1 1lpoBomdar Tpu LMKIIA U3MEPEHUN COIIPOTUBICHUS TEpMOMeTpa B pellepHbIX TouyKax. llocie
KaXKJIOTO U3MEPEHUA IIPOBEPAIOT COIIPOTUBICHNE B TPOMHOM TOUYKe BOALL llocienoBaTe IbHOCTD peaji3a-
MMM PEIIEPHBIX TOUYEK — II0 Tabiuie 5. PerepHble TOUKM OOO3HA4YE€HBI CHUMBOJIAMU COOTBETCTBYIOIIUX
XVIMUYECKUX JIEMEHTOB, TTB — TPOMHA TOYKA BOJIDL.

Tadbauma 35— llociaenoBaTe IbHOCTDh peajln3allii PEIIePHBIX TOUYEK B IUKIIC U3MEPEHUN
[IpU I'PALYUPOBKE TEPMOMETPOB LIS pPa3IMUHbBIX JUAIIa30HOB TEMIIEPATYP

,HI/IEI.HEI.BOH TCMIICPATYD, C HOCHGI[OB&TGHBHOCTI) PCAIN3AIINH PCIICPHBIX TOYCK
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 MeTtoanka m3MepeHNA COIPOTUBIIEHUSA TEPMOMETPOB B PEIIEPHBIX TOYKAX METAJUIOB CIEAVIO-
mast. TepMOMETP IIOMENIAIOT B KAIICYJIy ¢ METAJUIOM YCTAHOBKMU JUISL pPeaIM3allu PEIIEPHOU TOYKM IIOCIIE
TOTr'0, KakK 3apUKCHUPOBAHO HAYaI0 Pa30BOro Iepexoaa. Yepes 15 MMH HAUMHAIOT U3MEPATH COITPOTUBIIEHUE
TEPMOMETpA.

9.7.3 HM3MeHeHNe 3HAa4YeHUS COIIPOTUBIEHUA B TEMIIEPATYPHOM SKBUBAJIECHTE 34 5 MUH HE JOJDKHO

1peBbiiarh +0,0005 "C, 9TO0 4ABIMETCA KPUTEPUEM ITOCTVZKEHUA TEIUIOBOTO PABHOBECHUSA TEpMOMETpa U

MeTauia. ECiIM JaHHOE YCIIOBUE HE BBIIIOJHIECTCHI, U3MEPEHUS IIOBTOPAIOT O TEX IIOP, II0Ka HE OyaeT
JIOCTUTHYTO TEIDIOBOE PAaBHOBECHE.

9.7.4 BBIIOJIHAIOT HE MEHEE IISITU OTCUETOB COIIPOTUBIICHUA TEPMOMETpaA Ha IUIOLIAAKe (pa30BOTO
[IepeEXoa, Pe3yjabTaTbl PUKCUPYIOT B CIIEIIMAJIBHOM XYPHAIE IIOBEPKM. 34 3HAUCHUE COIIPOTUBIICHUS B
pEIIEPHOU TOYKE IIPUHUMAIOT CpeaHee apr(pMeTNIECKOE U3 PE3YILTATOB IIATU OTCUYETOB.

9.7.5 llociie oOKOHYaHUS U3MEPEHUN COIIPOTUBIIEHUS TEPMOMETPA BO BCEX PEIIEPHBIX TOUKAX, KPOME
pPEIIEPHBIX TOUYEK AJIIOMMHUSA U MEAU, TEPMOMETP M3BJIEKAIOT M3 KAaIlICY/Ibl M OXJIAXKIAKOT Ha BO3IYXE OO
KOMHATHOM TeMIIEpaTyphlL.

9.7.6 ITlocie okKOHYAHUA U3MEPEHUN COIIPOTUBIIEHUS TEPMOMETPA B PEIEPHBIX TOYKAX AJTIOMUHUS U
MEIM TEPMOMETP OXJIAKAAKT B II€YU YCTAHOBKU JJISA DPEAJIU3ALMU PEIIEPHOM TOYKU CO CKOPOCTBIO
n3MeHeHMA TemIiepaTypsl He 6osee 100 °C/ga go temriepaTtypsr (500+10) “C, 3aTeM N3BIEKAIOT U3 3TOU TI€YU
M OXJIaXX AT Ha BO3AYXE 4O KOMHATHOM TeMIIEpaTyphlI.

9.7.7 Eciu tepMoMeTp HEOOXOAMMO OBICTPO M3BJICUb U3 IICYU JUIA PealM3alliU DPEIIEPHBIX TOYEK
AJTIOMUHUSA 1 MEIU I10CIIE UBMEPEHUMN €TI0 COIIPOTUBICHUSA, TO TEPMOMETP IIOIPYXKAIOT B I1€4Yb JJISI OTZKUTA,
nIpeaBapuTeIbHO HarpeTyvio go (600+20) °C, BRIIEPKMBAIOT B HEW B TeUyeHUE 3—5 9 M OXJIAKIAIOT B DTOH

[Ie91 CO CKOPOCTBIO N3MeHeHUd TeMIiepaTypbl He 6ostee 100 °C/49 no temrieparypsnl (500+10) °C, 11ocie yero
M3BJIEKAIOT U3 OTXKWUTOBOM II€EYM Ha BO3IYX.

9.7.8 U3MmepeHUEe COIIPOTUBIICHUS TEPMOMETPA B TPOMHOM TOUYKE BOABI JOJDKHO OBITH IIPOBEACHO
[IOCJIE KaxXXAOro M3MEPEHUSI €ro COIIPOTUBIECHUA B PEIIEPHOM TOYKE MeTauia. Meroamnka M3MEpPEeHUS
CJICAYIOIAs.

AMIIyJIa TPOMHOM TOYKM BOABI AOJKHA OBITH IIPEABAPUTEIILHO IIOATOTOBIIEHA K PaboOTe COITIACHO
AKCIUIYaTallMOHHBIM JJOKYMEHTAM Ha JAHHBIN IIpUOOD.

TepMoMeTp ITOrpyXarT B TEPMOCTAT CO CMECHIO JIbAaa 1 BoAbI IIpU TeMIiiepaTtype (0 "C 1 BbLIEPXKUBAIOT
TaM He MeHee 15 MUH. 3aTeM TepMOMETP U3BJIEKAIOT U3 TEPMOCTATA, IIOTPYKAIOT B KaHAJI AMIIYJIbI TPOMHOM
TOYKHU BOJBI U Uyepe3 15 MMH HAYMHAKOT UBMEPEHUA. 3a PE3YJIbTAT U3MEPEHUS COIIPOTUBIICHUA TEPMOMETPA
[IPUHUMAKOT CpeHee apUPMETUIECCKOE U3 PE3YJIbTATOB IISITU OTCUETOB.

9.8 I'pagyupoBka tepmomerpos THnOB TCIIH u IITC npn temneparypax nmxe 273,16 K

I'panyupoBky TepmoMeTpoB TUIIOB TCIIH m II'TC mpoBomar mMeTomoM CIMUYEHUS I'PALyUPYEMOTO
TEPMOMETPA € padOYUM 3TAJIOHOM BOJIM3M TeMIlepaTryp perepHbix Touek MTIHI-90 |1].

[Ipumeganne — Jonyckaercsl HPOBOAUTH I'PAJIVUPOBKY TEPMOMETPOB METOJOM KaJIUOPOBKM HEIIOCPEACT-
BeHHO B penepHbIX Toukax MTIHI-90 amxke 273,16 K.

9.8.1 1 panynposka repmomerpos Tuiia 1'Cl1H 3aximrouaercst B M13BMEpeHUUN UX COIIPOTUBIICHUN B TPOMHON
TOYKE BOJBI U B ITIOCIICAVIOIIEM U3MEPEHUN COIIPOTUBIICHUN I'PAAYUPYEMBIX TEPMOMETPOB U PA00OUYEr0 3TAJIOHA
B CEMHM TEMIIEPATYPHBIX Toukax auariasoHa 13,8—273,16 K, peanm3yeMbIX B YCTAaHOBKE IS TPAIVIPOBKU
TepMOMETPOB. OIMHOBPEMEHHO € I'PAIyUPOBKOU OIIPEACIIIIOT HECTAOWIIBHOCTD TEPMOMETPOB.

9.8.2 I'panyupoBxka tepmomeTpoB Tunos II'TC u TCIIH B nnaTepBane 77—273,16 K 3aximouaercs B
N3MEPEHUN UX COIIPOTUBIICHUIM B TPOMHOM TOYKE BOJBL U B ITOCIECAYIOIIEM OIHOBPEMEHHOM M3MEPEHUU
COIIPOTUBJICHUUN TI'PagyUpPyEMbIX TEPMOMETPOB U paboyero 3TajJlOHA IIPU TeMIlepaType KMIICHHS a30Ta

(1'=77 K) npu armMmocpepHOM JABJICHUMU.

9.8.3 llpu rpanpynpoBke 1 olpelaeieHU HecTabwIbHOCTH TepMoMeTpoB TUlla 1CIIH BbIIOIMHAIOT
M3MEPEHUA X COIIPOTUBICHUN U COIIPOTUBIIEHUS pab0OUYETo 3TAJI0OHA IIPHU CIICAVIOIIUX TeMIIlepaTypax:

B TPOMHOU TOYKE BOIHI;

[IpU TEMIIeparype:

17 = (83,8%10,5) K;

T, = (14+0,2) K:
T, = (17+0,2) K:
T, = (20+0,2) K:
T. = (24,5+0,2) K:
T, = (54+0.5) K:

T, = (234+0,5) K.
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Ilocie 11epBO ceEpuUM U3MEPEHUIN TEPMOMETPHI OTOTPEBAIOT 1O KOMHATHOMN TEMIIEPATYPHI U IIOBTO-
PSIOT UBMEPEHUS IIPU CIICAYIOIIMX TeMIlepaTrypax:

11oBTOpHO T1pn 15" = (14£0,2) K;
npu 1¢ = (15+0,2) K;

11oBTOpHO 1Ipn 1, = (20+0,2) K;
pu 1y = (35+1) K;

IIOBTOPHO B TPOMHOU TOYKE BOJIDI.

[IpumMmeganue — Temneparypbl HOBTOPHBIX U3MEPECHUN HE TOJDKHBI OTJIMYATHCS OT IIEPBOHAYaAJIbHBIX 0OJIee
yeM Ha 0,1 K.

9.8.4 llpu rpagyupoBke U olnpeiciceHUN HecTabwibHOCTH TepMomeTpoB TUIloB 11TC u TCIIH na
nuarasoHa temreparyp 77—273,16 K BBITOIHAIOT U3MEPEHNUS UX COIMPOTUBIIEHUN IIPU CIIEAVIOIINX TEM-
[ieparypax.

B TPOMHOU TOYKE BOIBIL;

npu 17 = (77,5£0,5) K;

IIOBTOPHO B TPOMHOU TOYKE BOJIDI.

9.8.5 Ilpu rpagyupoBke B TPOMHOM TOYKE BOJAbLI TEPMOMETPHI IIOIPYXKAIOT B aMIIYJIy TaK, YTOOLI
YYBCTBUTEJIbHBIM 3JIEMEHT OTCTOSUL OT AHA Kojioaua aMiryibl Ha (10+2) mMm. Tepmomerpsr Tura TCIIH o

[IOTPYKEHHMS B AaMILYJIY IIOMEIAKOT BO BIIATO3AlUTHYIO TWIL3Y. 1JIyOMHA ITOrpyKeHUA TEPMOMETPOB JOJKHA
ObITh He MeHee 300 MM. K u3MepeHUAM IIPUCTYIIAIOT depe3 15 MUH ITocie ITIOTPYKEHUA TepMOMeTpa B
aMILYJLy.

9.8.6 g nposeneHus rpaaynpoBku TepmoMmeTpoB Thuna TCIIH B HU3KOTEMIIEpPATYPHBIX TOUKAX B
[IOCJIEJOBATEIILHOCTU, COOTBETCTBYIONIEN 9.8.3, UX BMecTe ¢ pabouuM stajsoHoM Ttulia 1'CIIH mmomeraror
B OJIOK CpaBHEHUS yCTAaHOBKUY TUIIA Y11 mig rpanyrpoBKM TEPMOMETPOB Y MOHTUDPYIOT SJIEKTPOU3IMEPU -
TEJIBHYIO CXEMY COIJIACHO 3SKCIUIYaTALIMOHHBIM IOKYMEHTAM Ha TEPMOMETP M YCTAHOBKY. lloioxeHue
TEPMOMETPOB M MX MOHTAX HE JOJDKHBLI OBLITL HAPVYILUEHBI I1IPY IIPOBEACHUU TPALYUPOBKU BO BCEX
HU3KOTEMIIEPATYPHDBIX TOUKAX.

9.8.7 W3MepeHUE COIIPOTUBIICHUN TEPMOMETPOB B HU3KOTEMIIEPATYPHDBIX TOYKAX IIPOBOJIAT COIJIACHO
METOJIUKE, U3JIOKEHHOU B SKCIUIYATAlIMOHHBIX AOKYMEHTAX Ha YCTAHOBKY TUIla YI'T mig rpaaynpoBKU
TEPMOMETPOB.

9.8.8 g nmpoBeieHUA rpagyupoBKu TepMoMeTpoB TuIla 11TC 11mpu teMiieparype KUIIEeHUS a30Ta
X BMECTE ¢ pabDOYUM STAJIOHOM (E€CJIIU I'PAAYUPYIOT TEPMOMETPLL 1-T0 paspsaia) Wik ¢ 3TAJIOHOM 1-To
pa3psia (eCiId IpaglyupyroT TEPMOMETPLL 2-TO pa3psga) IIOMEIIAT B 0JIOK CpaBHEHUS YCTAHOBKU HJIS
peaM3allul BaHH OXMWXEHHBIX Ta30B IIPpU arMoc(PepHOM JdaBiIeHUU. HM3MepeHUe COIIPOTUBIECHUI
tepMoMeTpoB TUIIa 11 TC mmpoBOAAT B COOTBETCTBUU € 3KCIUIYaTAllMOHHBIMU JOKYMEHTAMHM Ha yKa3aH-
HYI0 YCTaHOBKY.

9.8.9 B mmamnaszone temrieparyp 13.8—273,16 K npu xaxkgoil rpaayupoBOYHON TeMIIepaType BbIIIOJI-
HSIOT HE MEHEE AT OTCUYETOB IIPU U3MEPEHN COIIPOTUBICHUN 3TAJIOHHOTO U ITIOBEPAEMOTO TEPMOMETPOB.
[1pu n3MepeHNIX ¢ UCIIOJIB30BAHUEM IIPUOOPOB, HE UMEIOIINX aBTOMATUYECKOTO YCPEAHEHMS PE3YJIbTATOB
1P MHBEPCUU U3MEPUTEILHOIO TOKA, KAXKIOE U3MEPEHUE HOJDKHO BKIIIOUATH B CE0s HE MEHEe IIATU I1ap
OTCUYETOB COIIPOTUBJIEHUA 3TAJIOHHOTO U ITOBEPSIEMOTI0 TEPMOMETPOB IIPHY ABYX HAIIPABJIEHUAX U3MEPUTEIID-
HOI'O TOKA.

3a pe3yybTaT U3MEPEHUS COIIPOTUBIEHUA STAJIOHHOIO M IIOBEPSIEMOIO TEPMOMETPOB IIPUHUMAKOT
cpelHee apudpMeTUecKoe U3 IISITU OTCUETOB JUIS KaxKmoi Touyku auarasoHa 13.8—273,16 K.

B TpoMHOM TOYKE BOABLI U3MEPIIOT COIPOTUBIIEHUE TOJBLKO IIOBEPAECMOTO TEpMOMETpa. 3HAYCHUE
COIIPOTUBIIEHUA OIIPECACIAI0T KAK cpeHee apuPMETUUECKOE U3 PE3YJILTATOB IIATU U3MEPEHUN COIIPOTUB-
JIEHUS TepMoMeTpa (110 JABa OTCYETa KaXKI0€ U3MEPECHUE).

9.8.10 Ilpu rpanynpoBKe TepMOMETPOB B JAUAaIIa30He TeMmIiepaTtyp 77—273,16 K 1mpoBoadaT He MeHee
[IATU U3MEPEHUN (110 ABA OTCUETA KAXKIOE) B JABYX TEMIIEPATYPHDLIX TOUYKAX — IIPU TEMIIEPATYPE KUIICHUY
a30Ta 1 B TPOMHOMN TOUYKe BOABLI. HecTabIbHOCTL TeMIlepaTyphl J0JKHA OBLITH HEe Oosiee 1 MK 3a Bpems
Kaxaoro usMepeHud. Apend remieparypnol B Touke 77 K 11pu 1IpoBeIeHUN 11T U3MEPEHUN JOJIKEH OBITH
He OoJiee (,05 K.

3HaUeHUS COIIPOTUBICHUN TEPMOMETPOB PACCUUTHIBAIOT KAK CpeaHee apUPMETUIECKOE U3 PE3Yilb-
TATOB IISITU U3MEPEHUN IIPU KAXKIOUW TeMIlepaType.

9.8.11 Jomnyckaerca rpagyuposka tepmoMeTpoB thiia 1'CIIH go temmeparypoer 373,15 K, ocyiiect-
BiIAeMad 110 METOIMKE ITOBEPKU, U3JIOKEHHOU B 3KCIUIYAaTAllMOHHBIX JOKYMEHTAaX Ha TEPMOMETD JAaHHOTO
THUIIA.

8
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10 O0padoTKa pe3yabTaToB noepku. OnpeaesieHne T0BEPUTEIbHONA MOIPELIHOCTH
TEPMOMETPOB

10.1 Oo0padoTKa pe3yabTaToB u3MepeHusi comnporunjenuss tepmomerpos THnos IITC m BTC npu
TemnepaTypax Boiie  “C

10.1.1 PaccuuThIBAIOT JOBEPUTEIBHYIO ITOIPENTHOCTD PE3YIILTATA U3MEPEHUSA COIIPOTUBIIEHUS TEPMO-
MeTpa B TPOWHOM TOYKE BOABI B TEMIIEPATYPHOM 3KBUBAJIEHTE 110 (hopMyIIe

d, = 1,5, (3)
rme S, =V X (R.— R)y/n(n—1)/(dR/dT)_ ; (4)
rae R, = 2R ./n, (5)

rae o, — TOBEPUTEILHAA ITOTPEIIHOCTD CPEAHETO apUPMETUUECKOTO 3HAYEHUA COIIPOTUBIEHNUS TEPMO-
METpPa, UBMEPEHHOI'O B TPOMHOM TOYKE BOALI B TEMIIEPATYPHOM SKBUBAJICHTE;

[ — KOo3(PduumneHT CThIOACHTA IS JOBEPUTEIIBHOM BEpOATHOCTU 0,95 U ynciia crerieHe ¢BOOOADLL
(n—1);

S. — cpenHee kBajaparnueckoe orkiioHeHue (CKO) cpeaHero apudMeTnIeCKOro 3HAYEHUA COIIPO-
TUBJICHUA TEPMOMETPA B TPOMHOM TOYKE BOABLI B TEMIICPATYPHOM SKBUBAJICHTE;

R, — pes3yapTar i-ro U3MEPEHU COIIPOTUBICHUA TEPMOMETPA B TPOMHON TOUYKE BOALI (9.7), OM;

R, — cpenHee apu(MeTNYECKOE 3HAUYEHME COIIPOTUBIIEHUA TEPMOMETPA B TPOMHOM TOYKE BOALI, OM:

1 — KOJIMYECTBO UMEPECHUUN COIIPOTUBICHUA TEPMOMETPA B TPOMHOM TOYKE BOABLI 34 BCE LIMKIIbI

IPATyUPOBKU,
(dR/dT), — 4yBCTBUTEIILHOCTL TEPMOMETPA 1IPU TEMIIEPATYPE TPOMHOUN TOYKM BOALI, YKA3aHHAA B TaOJIULIE

3.
10.1.2 PaccuuThIBalOT OTHOCUTEIIBHOE COIIPOTUBJIEHUE TEPMOMETPA B KaXIOU PEIIEPHOU TOUKE ITO

popmyIie

Wi = sz/ Ry, (6)

rae W,; — OTHOCUTEIBHOE COIIPOTUBICHUE TEPMOMETPA B PEIIEPHON TOUKE B /-M LIMKJIE M3MEPEHUI;
R,; — Pe3yJIbTaT U3MEPEHMS CONPOTUBIIEHUS TEPMOMETPA B PEIIEPHOU TOUKE B /-M LIUKJIE U3MEPEHUN
(9.7), OMm;
R, — pes3yibrar U3MEPEeHUA COIIPOTUBICHUS TEPMOMETPAa B TPOMHOM TOYKE BOALI, IIPOBEACHHOIO
[10CJIE U3MEPEHUN B PEIIEPHOM TOUYKE B [-M LIMKIIE U3MepeHUn (9.7), OM.
10.1.3 PaccuurniBaroT cpeaHee apupMeTUIECKOE 3HAYECHUE OTHOCUTEIILHOTO COIIPOTUBIIEHUS TEPMO-
MeTpa B periepHou Touyke U ero CKO B TeMIlepaTypHOM 3KBUBAJICHTE 110 (popMysiaM:

W, =W, /n; (7)

Sp:\/Z(I/fo— I/Vp)z/n(n—l)/(dI/Vr/dT)p, (3)

roe W, — cpenHee apupMeTUIECKOe 3HAY€HNE OTHOCUTEILHOTO COIPOTUBIIEHUS TEPMOMETPA B PEIIep-
HOM TOYKE II0 BCEM LIMKIIAM U3MEPEHUMN;
W, — OTHOCHUTEJIbHOE COIIPOTUBIICHUE TEPMOMETPA B PEIIEPHOU TOUKE B i-M ITUKIIE;
71 — YUCIIO HUKJIOB M3MEPEHUA COIIPOTUBIICHUS TEPMOMETPA B PEIIEPHOIM TOUYKE;
S, — CKO cpenHero apuMeTHIecKOro 3Ha4eHUs OTHOCUTEJILHOTO COIIPOTUBJICHUS TePMOMETpa
B PEIIEPHOUN TOYKE B TEMIIEpATYPHOM SKBUBAJICHTE;
(dW, /dT), —nipousBomHas cranmaptHoit ¢yHkuum MTII-90 Wy (T) [1] o Temiiepatype B periepHO
TOYKE.
JHayYeHUA IIpOoU3BOJAHON cTaHgapTHON (pyHKuMM MTIHI-90 |1]| B pertepHBIX TOYKaX yKa3aHbl B
Tabaune 6.
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Tadonuma 6 — I[IpousBomHasa cragmaptaoil dyakimu MTII-90 B perrepHBIX TOYKAX

PemepHas Touka dW, /dT, °C—!

Touka 1UTaBIeHUS TauIAS 0,00395

Touka 3arBepacBaHUS MHAUS 0,00380

Touka 3aTBepiIicBaHUS OJIOBA 0,00371

Touka 3aTBepiicBaHUS [TUHKA 0,00350

Touka 3arBepacBaHUS aTIOMUHUSI 0,00321

Touka 3arBepacBaHUS MEIU 0,00271

[IppuMedaH e — 3HaUeHUEe NpOU3BOAHOU dW,/dT B TOUKEe 3aTBep/icBaHUSI
MEJIN TOJIYYCHO 3KcTpanoaanmeid cragaaptHon pyHkuuu MTLHI-90 1o remmeparypsl
1084,62 °C.

10.1.4 PaccumTpiBaloT TOBEPUTEILHYIO IIOTPEITHOCTD O, PE3Y/IbTaTa OIPEHEICHUA OTHOCUTEIHLHOIO
COIIPOTUBJIEHUA TEPMOMETPA B PEIIEPHOMN TOUYKE B TEMIIEPATYPHOM 3KBUBAJIEHTE 110 (popMYVIIe

5, = 1,8 (9)

gD’

rae 7, — Koa(puument CThIofeHTa IIPU JOBEPUTEIbHON BeposiTHOCTH (1,95 M vucie cTeneHen CBOOOIbI
(n—1). llpn n = 3 f, = 4,303.
10.1.5 CpasHusarwT paccuutanuble 110 10.1.1 1 10.1.4 3HaUeHUSI DOBEPUTEIBHOU IIOTPEIIHOCTU CO

3HAYCHUSIMM, VKA3aHHBIMU B Tabiuie 7.
3HaYCeHUA O, U 0, TODKHBI OBITH HE O0JIee 3HAYCHUM, YKa3aHHBIX B Ta0IMIle 7. B MpOTUBHOM Ciiyvae

TEPMOMETP OPaKYIOT WIM €TI0 pa3psl IIepeBOIAT B Oojiee HU3KU.

Taonumma 7 — JlonyckaemMas JOBEPUTEIIbHAY TOTPEITHOCTDh PE3yIbTaTa U3MEPEHMS TEMIIEPaTyphl B TPOMHOM
TOYKE BOJIBI (0;) U PEIIEPHBIX TOUKAX (Op)
B rpanycax Llenbcus

THI TepMoMeETpa U €ro pa3pa
PeriepHaga Toyka e BTC

1 2 1 2
TporiHadgd TOYKa BOIBI 0,002 0,01 — —
Touka 11aBaeHUS rauins 0,002 0,01 — —
Touka 3aTBepaecBaHUSI UHIUS 0,005 0,02 — —
Touka 3aTBepaeBaHUS OJIOBA 0,005 0,02 — —
Touka 3arBep/icBaHUS [IMHKA 0,01 0,02 0,05 0,07
Touka 3aTBep/icBaHUSI AJIFOMUHUS 0,01 0,03 — —
Touka 3aTBepecBaHUSI MU — — 0,1 0,15

10.1.6 I'pagynpOBOYHYIO XapaKTEepUCTUKY TEPMOMETPOB, VHOBIeTBOpSAommnx Tpedosanuam 10.1.5,
OIIPEACIIAIOT 110 METOJUKE, IIPUBEACHHON B IIPIWIOKEHUN A.

10.2 Oopadoorka pe3yabTaToB M3Mepenuii conporuBjieHusa tepmomerpoB tunos TCIIH u IITC npm
Temnepatypax Huxke (0 °C

10.2.1 Ilo pesyiabraTaM M3MEPEHUU COIIPOTUBICHUS TEPMOMETPOB B TPOUHOM TOUYKE BOJABI (9.8.5)
PACCUMUTBIBAXOT CPEAHUE ApU(PMETUUYECKUE 3HAYECHUS COIIPOTUBICHUM R, . U R ., o0 M IIOC/IE IIMKIIA
I'PaaAyNPOBKU.

PaccumnTeIBarOT cpeaHee apupMeTUIEeCKOe 3HAUYCHNE COIIPOTUBIEHNUS TEPMOMETPA UL LIUKJIA TPaiy-
MPOBKU R, M 3HAYECHUE PAZHOCTU COIIPOTUBIEHUN AR

R, = 0.5(R,,*R,); (10)

ART — R’FH_R'N ARI‘ — R’I‘K_RI‘? (11)

rae R, — COIPOTUBIECHUE TEPMOMETPA B TPOMHOM TOYKE BOILI 0 OTXKUTrA, OM;
R — COIIPOTUBIIEHNE TEPMOMETPA B TPOMHOM TOUKE BOALI I10CIIE OTXKUTA, OM.

10
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JUUIsE TEpMOMETPOB, HAXOAMIIMXCI B 3KCIUIyaTAllMM, PACCUUTHIBAKOT PAa3HOCTb AR, MEXIy CpeaHUM

apU(pMETUIYECCKUM 3HAYEHUEM COIIPOTUBIIEHUS TEPMOMETPA UL LIMKIIA TPAayUpPOBKU (R.) U 3HAUCHUEM,
YKa3aHHBIM B CBUIECTEIILCTBE O IIPEABIAYILIEH ITIOBEPKE:

ARH — }_{I’_RT.H? (12)

rae R, — 3HAYEHUE COIIPOTUBIEHUSA TEPMOMETPA B TPOMHOM TOYKE BOALI, YKA3AHHOE B CBUUETEILCTBE O
IIpEAbIIYIIEH ITOBEpKE, OM.

Bce paccumMTaHHBIE PAa3HOCTU HE HOJDKHBI IIPEBBLIIIATH 3HAYEHNM, YKa3aHHbBIX B TADJIUILIE 8.

10.2.2 Eciau HecTabWIbHOCTDL 3TAJIOHHOI'O TEPMOMETPA HE VAOBIIETBOPIECT TPEOOBAHUAM, IIPUBEICH-
HBIM B TAOJIULIE &8, TEPMOMETD IIOABEPTralOT CTAOWIM3allMU, 3aKnodarolieicd B 10-kpaTHOM ITOTPYKEHUU
TEPMOMETPA B KUIALIUN IIPU aTMOCPEPHOM JHABICHUU a30T C IIPOMEXYTOUYHBIMU OTOTPEBAHUSIMU OO
KOMHATHOM TeMIIEpaTypbl. BpeMsa BLIICPKKM IIPU TeMIIEparype KUIIALIETO a30Ta U IIPU KOMHATHOM
TeMIlepaType — He MeHee 1 MUH.

10.2.3 Ecinu 3HaYyeHUEe HECTAOWJILHOCTHU, ITIOJYIYEHHOE IIPU IIOBTOPHOM OIIPEACIICHUN, HE YIOBJIETBO-
pAeT TPeOOBAHUAM TAOJIMLIBL 8, TO TEPMOMETP HEIIPUMEHNM B KA4E€CTBE 3TAJIOHHOTO.

10.2.4 Eciam HecTaOMILHOCTL TeEpMOMeETpa 1-To pa3pdaa He VIOBJIETBOPAET TPEOOBAHUAM, YKA3aHHBIM
B TAOJMIEe 8, HO COOTBETCTBYET TPEOOBAHUAM, IIPEABABILEMBIM K TEPMOMETpAM 2-TO pa3pdaia, TO 3TOT
TEPMOMETP MOXKET OBITH ATTECTOBAH B KAYECTBE TEPMOMETpA 2-TO pa3psiia.

Taonumma 8 — JlonmycTUMbIe 3HAYCHUS PA3HOCTEH COIIPOTUBICHUIN TSPMOMETPOB B TPOMHOM TOYKE BOJBI
1 OTKIIOHCHUN OTHOCUTCIBHBIX COIIPOTUBICHUN

AR, AR, SW SW, SW SW

Tun Paspsan )

TEPMOMETPA | TepMOMeETpa cauHuIBL W-10
% HOMWHAIBHOI'O 3HAYCHHA
mpu =20 K mpu ' =14 K

TCIIH 1 +0,0008 +0,0012 +2 2.5 10,75 +1,0
TCIIH p) +0,0016 10,0024 +3 +4 +1,2 +1,5
IITC | 10,0008 +0,0012 — — — —
IITC 2 +0,0016 10,0024 — — — —

[IpuMedyaHue — 3HaUueHUS OTKIOHeHUN OW, oW, or cpeaHux apudpMeTHYeCKUX 3HAYCHUN (PyHKIUHU
OTKIIOHeHU AW(T) oupenensgror no 10.2.7, 10.2.8.

10.2.5 Ilo pe3yinbrataM M3MepeHNI COIIPOTUBICHUU 3TAIOHHOT'O U IIOBEPIEMOI0 TEPMOMETPOB TUIIA
TCIIH B 11 HU3KOTEMITEpATYPHBIX TOUKAX (9.8.3) BEIMUCIAIOT OTHOCUTEIBHBIE COITPOTUBIIEHUS STAJIOHHOTO
WA T, n toBepssemoro WA 1)) tepmMoMeTpoB 1Ipu Beex Temieparypax 1) (9.8.10) 110 COOTHOIIEHUAM:

WA(T), = R(T),/R.; (13)

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

rae R(7), — COUpPOTUBIIEHUE ITAJIOHHOTO TEPMOMeETpA IIpy Temieparype 1;, OM;

R, — COIIPOTUBJIIEHUE ITAJIOHHOTO TEPMOMETPA B TPOMHOM TOYKE BOABI, OM;

R(1) — COIIpOTUBJIEHUE IIOBEPIEMOIO TepMoMeTpa 1pu teMmireparype 1;, OMm;

R, — COIIpOTUBJIEHUE ITOBEPIEMOrO TEPMOMETPA B TPOMHOM TOUYKE BOABI, OM.

10.2.6 Ilo BBIMUCIIEHHBIM 3HAUYEHUAM OTHOCUTEILHOIO COIIPOTUBIEHUSA 3TAJIOHHOIO TEpMOMETpa
(10.2.5), Ioab3ysach AAHHBIMU, IIPUBEIACHHBIMUM B €T0 IIACIIOPTE, OIPECACIAIOT 3HAYCHUE CTAHAAPTHOMU
(PpYHKIIMM OTHOCUTEIBHBIX colrpoTuriIeHU 110 MTII-90 (manee — crampaprHaga ¢yaxkuuga MT1I-90)
W.(1;) 1 COOTBETCTBYIOIIIE 3HAUEHUA TeMIieparyp 1.

10.2.7 Jag Bcex 3HaYeHUM 1; paCCUMUTBIBAIOT 3HAUEHUA (PYHKIIMU OTKIIOHEHUA AW(T) OT cTaHmapT-

Hot pyaxkumu MTILI-90 W.(T)

AWAT) = W(T)—W/T). (15)
11
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10.2.8 Hma remueparyp 1,, 1, n 1, 1, pacCUnMTBIBAIOT CpEeaHUE aApU(PMETUUECKME 3HAYCHUA
(pyHKLIMM OTKIIOHEHUS

AW(T,) = 0.5(AW(T,) + AW(TY)) ; (16)

AWAT,) = 0.5(AM(T)) + AWAT))) ;3 (17)
N OIIPEACIIAIOT OTKUIOHCHHUA OT 3TUX CPCAHUX apH(I)MeTHIIeCKHX 3HAUECHU U
5 W (T,) = AW(T)) — AW(Ty), 8,W(T,) =AW (T,)) — AW (Ty); (18)

Tak xe OIIPEAC/IAIOT OTKIIOHCHHUA OT CPCAHUX apH(I)MeTHIIeCKHX 3HAYECHUUN OTHOCUTEJILHBIX COIIPO-
TUBJICHUI TCPMOMCECTPOB, HAXOAAIINXCA B KCIUIVATAILINN.

SW. = AW(T)) — AW(T), u 8W,=AW(T,) - AW(T)), . (20)
rne AWA(T,) nu AW(T,), — 3HaueHUSd QYHKUNU OTKIIOHEHMA, YKa3aHHbIE B CBUIETEILCTBE O IIPEIbLIYIIEN
[IOBEPKE.

Bce OTKIIOHEHUS HOJDKHBI VAOBIETBOPATH TPEOOBAHUAM TAOJUIIBL 8, B IIPOTUBHOM CJIy4ae pa3psi
TEPMOMETpPA IIEPEBOAAT B 00JIee HU3KUIN WIN TEPMOMETP OpPaKyIOT.

10.2.9 BerauciagiooTr cpeaHue 3HAYeHUA TeMileparyp a1 1, u 1, 110 3HAUYEHUIM IBYX IIOBTOPHBIX
N3MEPEHUU:

T, = 05T, + T,): (21)
T, = 0,5(T, + T). (22)

10.2.10 Ilo mmoxyuyeHHBIM IS CEMU IPayUPOBOYHBIX TOYEK ITIAPHBIM 3HaueHUIM WA(T) n 1, (W, 1i;
W,, 1, W5, 15, W,, 1, Ws, Tz, We, 1, W, 17) olpenesior IpaIyUPOBOUYHYIO XapaKTEPUCTUKY
roBepsseMoro repmomerpa A W W) v W(1). Metoguka onpelaejaceHUI — 110 IIPWIOKEHUIO b.

10.2.11 OmpenesieHre JOBEPUTEIIbHON IIOrpelIHOCTU 1A TepMoMerpoB Tvila 1ClIH B amanasone
Ttemireparyp 13,8—273,16 K npoBogdar 1o pesyibratam namepeHnit npu Ty u 7Ty, JIag 3TOro pacCYmThIBaIOT
pacxoxaeHue AT; 3HAUCHUA TEMIIEPATYPEI, OIIPEACIIEHHOTO U3 I'PAAYIPOBOYHON XapaKTEPUCTUKM IIOBEPA-

emoro repmomerpa 110 10.2.10, 1 3HaUeHU, ITOJIYYEHHOTO B PE3YJIbTATE U3MEPEHUN PAOOYNM 3TAJIOHOM 110
10.2.6, 11py KaxXaoil 13 temneparyp rpaayupoBku 1Ty u Ty 11o popmyiie
AT, = T,—T,

135

(23)

rae 1., — 3HaueHUE TEMIIEPATyPhl IIOBEPSIEMOIO TEPMOMETPA U3 TPALYMPOBOYHOM XapPaKTEPUCTUKU II0
10.2.10, coorBercTByo1lee 3HaueHUO W(7,) us pesynbraroB usmepeHui no 10.2.5 npu 7, win

15, K:
T,, — 3HAYEHUE TEMIIEPATYPLI 110 ITAJIOHHOMY TEPMOMETPY IIPM OOHOM U ToM ke usmepenuu (10.2.6), K.

Pacxoxmenua A7, nipun kaxmou w3 rtemrueparyp Ig m Iy He mooKHBI TpeBbimars (0,008 K moa

TepMoMeTpoB 1-ro paspana u 0,04 K 119 tepMoMeTpoB 2-T0 pas3psiaa. ECiIN TepMOMETD HE VIOBIECTBOPACT
5TUM TPEOOBAHUAM, €TI0 DPaA3PAL IIEPEBOAIAT B 00JIee HU3KUIL.

10.2.12 PesyiabraTtel rpagyupoBkl TepMomerpoB TUIIOB 11TC n TCIIH g muana3zoHa remiieparyp
77—273,16 K 11ocite mpoBepky Ha HecTaOMILHOCTD (10.2) 00pabaThIBAIOT CIEAVIONINM 00pa3oM.

10.2.13 PaccuurtsiBator CKO cpeaHero 3Ha4YeHUS COIIPOTUBIICHUA IIOBEPSIEMOIO TEPMOMETpa B
TPOMHOUN TOYKE BOJBI 110 (popMyIIe

S =vVZ(R-Ry2/nn-1), (24)

rae S, — CpeaHee KBaIpaTuieCKoe OTKIIOHEHME CPEIHETO 3HAYEHUA COIIPOTUBIEHUA TIOBEPAEMOTO TEPMO-
MeTpa;
R, — 3HaYEHVE COIIPOTUBIIEHUS TI0BEPAEMOIO TEPMOMETPA B TPOMHOM TOYKE BOABI IIPU i-M M3MepeHUr, OM;
R, — cpenHee 3HaAYEHME COIPOTUBIIEHUA ITOBEPAEMOIO TEPMOMETPA B TPOMHOM TOUYKE BOAHLI 110 9.8.4, OM:;
1 — ODIIee YUCIO U3MEPEHUI.

12
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10.2.14 JloBepUTEILHYIO IIOTPEIIIHOCTEL O, IIOBEPAEMOrO TEPMOMETPA B TPOMHOM TOUYKE BOIBI C
JTOBEPUTEIILHOM BEPOATHOCTHIO ,95 o11eHMBAIOT 110 (pOpMYyJIE

B, =V AL+ AL, (25)
te A, = £5,/(dR/dT),, (26)

rae A, — IDOBEPUTEIbHAS IIOIPEIIHOCTh pa3dpoca COIPOTUBIIEHUS TepMOMETpa IIPU HOBEPUTEIBLHOM
BepoATHOCTU (0,95 IIpu U3MepeHMIX B TPOMHOM TOYKE BOALI B TEMIIEPATYPHOM SKBUBAJICHTE;
{, — Koa(pduureHT 3 pacupenesieHUst CTBIOIEHTA C TOBEPUTETIBHON BEPOATHOCTBIO (1,95 TIpu uncIie
CTEIIEHEN CBOOOABI, paBHOM (n—1):
(dR/dT), — 4YyBCTBUTEILHOCTD IIOBEPAEMOr0 TEPMOMETPA B TPOMHOM TOYKE BOALI 110 Tabiuue 3, Om/ “C;
A,, — JIOBEPUTEJIbHAA IIOIPELTHOCTD aMIIyJIbl I pean3alun TPOMHOM TOYKM BOAbI, BKIIIOYAA
[IOIPEITHOCTD CPEACTB M3MEPEHNU SJICKTPUUECKOTO COIIPOTUBICHUS TEPMOMETPA, C JOBEPU-
TEJIbHOM BEPOITHOCTHIO (1,95, B TeEMIIEpaTypHOM 3KBUBAJICHTE.
10.2.15 1lo pesyabraram usmepeHuun (9.8.10) pacCUMTBIBAIOT 3HAYECHUA TeMIEparypol [, U
OTHOCUTEJIBHOTO CONpOoTUBIIeHUA W(T;) 3TAaJIOHHOIO U IIOBEPAEMOTO TEPMOMETPOB A KaXIOIO
U3MEPEHUA.

10.2.16 PaccuutbIiBaroT 3HauyeHUA (PyHKIUU OTKIIOHEHUS AWA(T) moepaeMOro TepMoMeTpa I

KaxXX10ro U3MepeHs Tak ke, Kak B 10.2.7.
10.2.17 PaccuurnpiBaroT cpeiHee apu(pMeTUUECKOE 3HAUCHUE TEMIIEpATypPhl TEPMOMETPA 110 BCEM

N3MEPEHUAM JaHHOU rpaayupoBku I = X7./n U cpegHee 3HAYEHUE OTHOCUTEIIBHOI'O COIIPOTUBIICHUS
W= ZW(T)/n.
10.2.18 PaccuursiBaror CKO AWA(T) 1o popmyie

S, =NIZAW(T)- AW (T)2/n(n-1), (27)

Tae 3, — CpeaHee KBaAPaTUUeCKOe OTKIOHEHUE CPEIHEr0 apu(pPMETUYECKOTO 3HAYECHUS
AW(D);
AW(T) — 3HaueHMe (YHKUMU OTKIIOHEHUS IIpU TemiiepaTtype 1;

AW(T) = ZAWAT)/n — cpenHee apupmetTndeckoe 3HadyeHe AW T,) 1o BceM U3MEPEHUAM JAaHHOW Ipay-
VPOBKU;
1 — YUCIO0 U3MEPEHUIL.
10.2.19 J1oBepUTEILHYIO IIOIPEIIHOCTD 0., IIOBEPAECMOTO TEPMOMETPA IIPU TEMIIEpAType KUIICHUA

azora ( = 77,3 K) oneHuBawTt 110 popmyiie

Oy = VA + (K8 + AZ, | (28)
TIE Aw = 1,8,/(dW,/dTD),, (29)
A.,.. — TTOTPEIIHOCTh YCTPOMCTBA 110 PEAIM3allMM BAHH OXVDKEHHBIX I'a30B IIPU TEMIIEPATYPE KUIIE-

HUI a30Ta (BKIOYAS IIOTPEIIHOCTh CPEACTB M3MEPEHUH COIPOTUBIEHUS TEPMOMETpA U
[TOTPEIITHOCTDh U3MEPEHUA TEMIIEPATYPhI ATAJIOHHBIM TEPMOMETPOM) C JOBEPUTEIBLHON BEPO-
ITHOCTBIO (0,95;

kK — KO3 (PUUMEHT BIMAHUS ITOTPEeITHOCTH dr (1Ipu Temueparype 77,3 K k = 0,2);

0, — IOBEPUTEIbHAA IIOTPEITHOCTD ITOBEPAEMOIO TEPMOMETPA B TPOMHOM TOYKE BOIBI, OIIpele-
nsgemad 1o 10.2.14;
A, — HOBepuUTeIbHAA 1orpeirHocte AWA( 1) 11ipu temiieparype 77,3 K (B TeMIiepaTypHOM 3KBUBA-
JICHTE);
{ — Koa(phuLmeHT U3 pacnpenaciaceHUI CTbIOACHTA IIPU JOBEPUTEIILHON BepodTHOCTU 0,95 1 yucie

CTeIleHE CBOOOIABI, paBHOM (n—1);
S, — CKO cpemnero apudmernaeckoro 3HadeHuss A W(T), onpenensemoe 1o 10.2.18;

(dW /dT), — tipousBogHad craHmaptHou ¢QyHkumu Wi(T) MTII-90 1ipm Ttemiieparype rpaayvpOBKHU
(dWy/dT = 0,00432 mpun T = 77,3 K).

13
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10.2.20 3HayeHUS JOBEPUTEIILHOM IIOTPEITHOCTU IIOBEPAECMbBIX TEPMOMETPOB HE JO/KHBI IIPEBBIIIATD
3HAYCHWM, YKA3aHHBIX B TA0JIMIE 9.

Tadoanuna 9 — Jdonycrumass 1OBepUTEAbHAL ITOTPEIITHOCTD [IOBEPICMOrO TEPMOMETPa IIPU JOBEPUTCIBHOM
BepossTHocTH 0,95
B rpanycax Llenbcusa

Pa3psan TepmomeTpa

Touka rpaayupoBKH

1-i1 2-1
TpoiiHast Touka BOJIBI 0,002 0,01
TeMriepatypa KUIICHUS a30Ta 0,006 0,03

Ecin tepMOMETp HE YAOBIIETBOPAET TpeOOBAHMAM TaOIMLBL 9, TO €ro pas3psil IIepeBOOAT B 0oJiee
HU3KU.

10.2.21 I pamyupoBounyio xapakrtepuctuky repmMomeTpoB TUIIOB 1'CIIH u 11'TC B anamnasone remiie-
patyp 77—273,16 K paccyuTBIBAIOT 110 METOIMKE, TIPUBEIAEHHON B IIPWIOKEHUN b.

11 Odopmaenure pe3yabTaToB MOBEPKHU

[1pu nmosoXuTeIbHBIX pe3yiabTaTax IIOBEPKU OPOPMIISIOT CBUAECTEIILCTBO O IIOBEPKE. B CBUIETEIILCTBO
JIOJDKHBI OBITH BKUIXOUYEHDBI CICAYIOIINE TAaHHBIC:

- HAMMEHOBAHUE CPEIACTBA U3MEPEHUU TeMIIEpATypbl U 000O3HAYEHUE €I0 TUIIA;

- 3aBOJCKOI HOMED:;

- HU3TOTOBUTEJIb U I'OJ U3TOTOBJICHUA,

- Ha3HAYECHUE CPEIACTBA M3MEPECHUMN;

- JMAIla30H T'PaAgyUIPOBKU TEPMOMETPA;

- 3HAYECHUE U3MEPUTEIIBHOIO TOKA, IIPU KOTOPOM OIIPEACIIIIN I'PAAYIPOBOYHBIEC XapaKTEePUCTUKI,

- 3HAYEHUE COIIPOTUBIICHNI TEPMOMETPA B TPOMHOU TOYKE BOIBI;

- 3HAYECHUA TeMIIEpaTyp I'PadyUPOBKI M COOTBETCTBYIOIIME UM 3HAYCHUA OTHOCHUTEIBHOTO COIIPO-
TUBJICHUI TEPMOMETPA;

- HaTa IpantyrupOBKU,

- TpaJIyupPOBOYHAS XapaKTEePUCTUKA TepMoMeTpa B BUae Taoiuibl pyHKIIUU A W W) woim W(1):

- YKa3aHUE CpoKa IIPOBEIACHUA CICAVIOIIE IIOBEPKI;

- II€9aTh OpPraHU3alIUM, IIPOBOIIAIIECU ITOBEPKY.

JlommyckaeTcs rpalynpOBOYHYIO XapaKTEePUCTUKY TEPMOMETPA IIPUBOINUTH B Bue IHoarmHoMa AW(T) ¢
yKa3aHUEM 3HAYCHUN KOAPEPUILIMEHTOB I1I0JIMHOMA.

14
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ITPUJTOXKEHHUE A
(CIIpaBOYHOL )

MeTton onpenesieHHs] TPAAYUPOBOYHBIX XAPAKTEPUCTHK TEPMOMETPOB
THnoOB I1TC nu BTC npu Temneparypax Bomue () °C

A.1 I'pagyupoBounyro xapaxkrepuctuky tepMomMeTpoB TUNoB lITC m BTC onpencinstor B BUae (PpyHKIIUU
OTKJIOHEHUI OTHOCUTEIILHOTO CONPOTUBIeHUA TepmMoMeTpa AW(T) ot cranmaprHon pyuknuu MTLHI-90 W (1)

AW(I) = W) —

W)

(A.1)

A.2 Bun OyHKIMU OTKIIOHCHUS IS pa3IndHbIX AMalla30HOB TeMIEpaTyp VKa3aH B Tadimule A.l.

Tadonuma A.l — ©@yHKIIUU OTKIOHSCHUS B BUJIC ITOJINHOMOB

Hwuamna3zoH temmeparyp, C AW(T)
0—29,7646 a| W(T)—1]
0—156,598 a| W(TD)—1]
0—231.928 a| WD) —1]+b[ W(T)—1]2
0—419,527 a| WD) —1]+b[ W(T)—1]2
0—660,323 a| W( D) —11+b[ W(T)—1 2+ W(D)—1]3
0—1084.,62 a| WD —1]+b[ W(T)—1]2

MoMmeTpbl Tulia II'TC, Be

[ITpuMedanue — B amanazonax temmepatyp Hike 660,323 °C ucmonb3yioT Tep-
e — repMoMeTpbl TuIa BTC.

A.3 KosqppunueHrol a, b, ¢ PyHKuMu AW(T) pacCUUTHIBAIOT € MCIIOJIB30BAHUEM JIAHHBIX I'PAAYUPOBKU

TCPMOMETPOB B pelepHBIX ToUKax (9.7).

A.4 llpu HeoOXOAMMOCTH pacCUUTHIBAOT HA DBM Ttabnuny sHadeHu pyHKmu AW(T) nan W(T) B 3aBUCH-

MOCTU OT TeMIIepaTyphl.

A.5 BpluuciaeHde TeMIepaTypsl o rpaayMpoBOYHOH XAPAKTEPUCTHKE TEPMOMETPA
A.5.1 llo pesymbraraM U3MepeHUs COTIPOTUBICHUS TepMoMeTpa R(7,) pacCUUTHIBAIOT

W(1,) = R(1,)/R,,

rie W(T,) — OTHOCUTEIBHOE COIIPOTUBICHUE TEPMOMETpaA LIpU TeMueparype 1,;

R(T,) — comporusieHre TepMoMeTpa npu remueparype 1,, Owm;

I, — usmepgeMad teMueparypa, K;
R, — conpoTHUBIEHNE TEPMOMETPA B TPOMHOM TOUKE BOIBI, OM.

(A.2)

A.5.2 Eciam rpaayrpoBOUYHAS XapaKTepUCTHUKA NpUuBeaeHa B BUae AW(T), TO 1A OIpeaeIcHUI TEeMIIEpaTyphl
MCIIONB3YIOT cTaHaapTHYIO QyHKIo M TLI-90 W (7). B atoMm cayuae o popmynam tabaunel A. 1 oupenengror AW( 1),
a 3aTeM paccuntbeiBaroT W.(T1,), ncnonns3yd popmyiy (A.l). Ilo sasucumoctu W (1) [tabnune sHauenuin W.(7)| Haxonar

3HAUCHUE TeMIeparypsl 1,, COOTBeTCTBYIOIIIee W (T,). 3HaYeHUE TeMIIEpaTypPbl MOX

obparHou craHjaprHor pyukiiun MTII-90 T(W).
A.3.3 Eciam rpaaynpoBOYHAaAYd XapakTepucTuka npeacrasiaeHa B Bumae WA(T) |rabamubsl 3HaueHuin W(T)], To 1o
sHaueHUO W(T,) 13 A.2 OIpeIeIdI0T 3HAYCHIE TEMIIEPATYPHL.

HO TAK2KC pACCUHUTATDL C IIOMOIIN bR
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I[TPAJTOXKEHHWUE b
(CIIpaBOYHOE )

MeTon onpeaeieHus rpaayupOBOYHbIX XAPAKTEPUCTHK TEPMOMETPOB CONPOTHUBJICHHS
TinoB TCIIH u IITC npm Temneparypax amxke 273,16 K

b.1 JIuana3on temnepatyp 13,8—273,16 K nas tepmomerpo Tuna TCITIH
b.1.1 I'paaynpoBOYHVIO XapaKTepUCTHUKY ITLTATUHOBBIX TepMOMeTpOB paccduThiBaoT 1o MTIHI-90 B Buje

AW(T) = WI)—W,(1), (B.1)

rne AW(T) — ¢pyHknug orkiaoHeHus mo MTILI-90;

W(T) — 3aBUCUMOCTH OTHOCHUTEILHOTO COIIPOTUBIICHUS TCPMOMETPA OT TEMIIECPaTypPhl,
W (1) — crannaprHag pyukima M TLH-90.

Oyaknysa AW(T) B cootBerctBun ¢ MTII-90 B paccmarprBacMOM aMaria3oHe MMeEET BHIL:
3

AM(T) = alW(T) — 11 + BT —1 > + Y G [InW(D]™ , (b.2)

i=1

npu n = 2,
rne a, b, C; — KO3PPUIIUEHTHI, OIIPEAeIeHHBIE U3 PE3YIbTATOB UHANBUIYAIBHONW TPaaiyUPOBKN TEPMOMETPOB.

b.1.2 Jdunga onpeneacHud xO3(PpPuieHTOB (QPyHKINU AW(T) Tpebyercd rpajlynpoBKa TepMOMETpa B CEeMU

periepHbIx Toukax M TIHI-90 nim BOIM3M 3TUX TOUEK COIIACHO 9.8.
b.1.3 B xadecTBe MCXOIHBIX JAHHbBIX UCIIOIB3YIOT CEMb 3HaUCHU W( 1), IOJIYIEeHHbBIX LIPU IPAIyUPOBKE B TOUKAX
11, 15, Ty, Ty, Ts, T, T7 cormmacHo 10.2.10, 1 paccuuTaHHbIe 110 3TUM 3HAYECHUAM C UCHOIB30BaHUEM (QopMynsl (b.1)

sHaueHUua AW(T).
b.1.4 Ha ®BM paccuuteiBaror KosMpunueHTsl PyHKIUU (b.2) 1Id MOBEpsAEeMOT0 TEPpMOMETPA.

b.1.5 Ilpyu HEOOXOMMMOCTH pacCUMTHIBAOT HA D BM Tabimuiiel sHaueHU QyHKIn AW(W) unu W(T), a Takxe
IIpon3BOIHBIX dW/dT niast oBepsIeMOro TepMoMeTpa.

b.2 Jmnana3on temneparyp 77—273,16 K aaa tepmomerpos tTanos TCIIH u IITC

b.2.1 /ot onupenenacHUs TPaaIyUPOBOUYHOM XapaKTECPUCTUKU TSPMOMETPOB B 3TOM JIHWANIA30HE MCIIOJIB3VIOT
JIMTHEWTHYIO 3aBUCUMOCTD

AWCT) = MIW(1T)—1], (B.3)

rae KoHctanty M = AW(T)/| W(1)—1] onpeneistoT U3 pe3yIbTaTOB IPAIYUPOBKU IIPHA TEMIIEpaType KHUIICHUS
azora (10.2.17, 10.2.18).
b.2.2 1lpn HeoOXxoAMMOCTH pacCUUTHIBAOT HA B BM Tadaunel sHaueHut AW(W) nian W(T), a Takke IpOU3BO/I-

HbIX dW/dT JUII TOBepsieMOro TepMOMETPa.
b.3 Beoiuvciaenue temnepaTypol [x o rpagyHpoBOYHOM XapaKTEpPUCTHKE TEPMOMETpa

b.3.1 Ilo pesyimbratam usmMepeHuna CONPOTUBICHUL TepMoMeTpa R( 1)) TIipu onpeAeIse MO TeEMIIEpaType paccum-
THIBAIOT

W(T,) = R(T)/R,, (b.4)

rne W(1,) — OTHOCUTEIBbHOE COIPOTUBICHUE TEPMOMETPA HIPU OIIpeiendeMon teMueparype 1.
1T, — namepgemad teMrieparypa, K;
R(T,) — comporusieHue TepMOMEeTpa 1Ipu temueparype 1,, OM;
R, — COIpOTUBIEHNE TEPMOMETPA B TPOMHOU TOYKE BOABI, M.

b.3.2 Ecau rpaayupoBOUYHA XapakTepuCTUKA IpeacTaBiaeHa B Bujae AW(T), To 11 OlpeeIicHUS TEMIICpaTypPhl
UCIIONB3YIOT cTaHAapTHyro ¢GyHkimo MTHI-90 W (7). B srom cnydae o ¢popmyie (b.2) vwnu (b.3) onpenendror
AW(T,), a 3arem paccunteiBator W.(1,) o ¢popmyne (b.1). 1lo zaBucumoctu W (1) |rabmune 3HaueHuur W (1) B

3aBUCUMOCTU OT TeMIIEpaTyphl (Jajee — TadauIla 3HAUECHUN )| HAXOMAT 3HAYECHWE TeMIIepaTypsl 1., COOTBETCTBYIOIIEE
W.(1,). 3HadeHne TeMIeparypbl MOXHO TaKKe PACCUUTATH ¢ HOMOIIBI0 obpatHon cra”HaaptHou GyHKu MTLI-90
1(wW,).

b.3.3 Ecau rpaayupoBOUYHaAY XapaKTEpUCTUKA IIpeacTaBiacHa B Buge W( 1) (Tabauiibl 3HAUCHUI ), TO 110 3HAUCHU IO
WA(T,), paccuutanHoMmy 110 b.4, onpeneadror 3HaAUCHIE TEMIIEPATYPHL.
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yHapoaHoro bropo mo mepaM u BecaMm, 1989
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