®EJEPAJILHOE 'OCY IAPCTBEHHOE YHUTAPHOE ITPEJIIPUSITUE
BCEPOCCUNCKIN HA YUYHO-UCCIIEJOBATEJILCKUI
HUHCTUTYT METPOJIOTUYECKOM CJIYXKBbI
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TOCCTAHIAPTA POCCHU

PEKOMEHJIALIS
I'OCYJAPCTBEHHASI CHCTEMA OBECIIEYEHMS EJJAHCTBA W3MEPEHUII
CYETYHAKH TEILJIOBOI YHEPI'MY CTK MULTIDATA. METOJIUKA IOBEPKH
MM 2717-2002

I'pynna T88.6

HNPEAUCJ/IOBUE
1. PABPABOTAHA OO0 «IIEHHEP-BOJAOIIPUBOP JIta»
HCIIOJIHUTEJIU: Crenanos O.C., Kononnes }0.C., MenBenes B.A.
2. YTBEPX/JIEHA ©I'VII BHUUMC 20 despans 2002 r.
3. 3APETUCTPPOBAHA OI'YII BHUHUMC 25 urons 2002r.

4. BSAMEH pazgena nacnopra Ha TemiocueTunk CTK MULTIDATA (soMep I'ocynapcTBenHOTO
peectpa 15832-98)

1. O6mue nonokeHUA

1.1. Hacrosmas pekOMEHJallUd pacOpoCTpaHAETCA Ha CYETYMKM TemmoBod sHeprum CTK
MULTIDATA (manee - TEIIOCUSTYHKY) H YCTaHABIHBAET METOJUKY HX MONIEMEHTHOM OBEPKH.

1.2. B cocTaB TEIUIOCUETYHKA BXOAAT CIECTYIONIHE JIEMEHTHI:

- CUETHHK ropA4YeH BOJEL,

- rertoBerucauTess MULTIDATA,

- KOMIUIEKT K3 JIBYX CIIELMAIBHO NOoJ06paHHbIX TepMonpeodpasopateneit Pr500 (namee - TID).

1.3. IToBepky cueTunkoB ropsueit Boasl mpooaar no 'OCT 8.156 u (mmu) MU 1592.

Ilpenen pgomyckaeMoX OCHOBHOM OTHOCHTEIBLHOM IOIPENIHOCTH CYETYHKAa TopsAuel BOAEI He
JIOJDKEH NPEBBIMIATh 2 % B AMaNa3oHe pacxoaoB TeIIoHocuTens ot 4 xo 100 %.

1.4. Iloepky TemnoBeraucauterns MULTIDATA mposoast o MU 2716-2002.

1.5. TloBepky TepMompeobpaszoBateneii P#500 IPOBOMAT B COOTBETCTBHHU ¢ PA3AEaoM 2 HACTOSAMIEH
PEKOMEHIallUH.

1.6. MexnoBepo4HBI MHTEPBAT TEIUIOCYETUHKA M BXOJAIIMX B €r0 COCTAB 3IEMEHTOB. He Oonee
YeThIpeX JIET.
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2. MeToauka IOBepKH KOMILIEKTa TepMoInpeodpa3oBareieil PrS00
2.1. Onepanuu NoBepKU

2.1.1. IIpu npoBeieHUH OBEPKHU BHIIOMHAIOT ONEpaluy, yka3aHHbIe B Tabmune 1.

Tabmuma 1
Onepanys DOBEpKU HoMep nyHKTa peKOMEHJaluu
Buemnui ocMotp 2.6.1
ITpoBepka 3ITEKTPUICCKOTO CONpOTHBIeHNs H3omsamuu TIT 2.6.2
Onpeaenenne METPOIOTHYESCKUX XapPaKTEPHCTHK 2.6.3
OxcnepumenTtanbHoe ucecaegosanue TIT 2.63.1
Omnpenenenue norpemsaoctd TIT 2.6.3.2
Onpenenenne norpentHocTH kommiekta TIT 2.6.3.3.

2.2. CpeacTBa NoBepKH

2.2.1. Ilpu npoBeACHUH NOBEPKH NPUMEHAIOT CIENYIOUIHE CPeNCTBa MOBEPKH H BCIIOMOIAaTEILHOE
000py1OBaHHE:

- TEpPMOMETP CONPOTHBJCHUA MJIATHHOBLIA 00pa3iioBhlii (3tanmonuslii) Tuna IITC-10 2 paspsana;

- koMnaparop HanpsbxeHud Tuna P3003 (k1. Toun. 0,0005);

- Mepa conpoTusieHds 10 Om tuna P3003 (k1. Toun. 0,002);

- Mepa conportusieHdsa 1000 Om tuna P3030 (kn. Toun. 0,002);

- TepMocTar HyneBoii Tuna TH-12 (rpaguenT Temnepatypsl - He 6onee 0,03 °C/mun);,

- TepMocTat MaciaaHbid Tuna TM-3M (auanason ot 90 no 300 °C; rpagueHT TeMOEpaTyphl - HE
6onee 0,04 °C/mun), wmu Tepmoctar napooi TII-5, TII-1M;

- MeraomMeTp M4100/1 (HomunansHoe HanpsskeHue 100 B, k. Toun. 1,0);

- CpeACcTBa U3MEPEHUI apaMETPOB OKpYsKatolieli cpeasl.

2.2.2. JlonycKaloT IPUMEHEHHE JJPYTUX CPEACTB MOBEPKU ¢ METPOJIOTHUECKUMHU XapaKTepUCTHKAMU
He Xy)K€ yKa3aHHBIX B 1. 2.2.1.

2.2.3. CpencrBa noBepku noBepeHsl B coorBeTcTBHH ¢ ITP 50.2.006.

2.3. TpeGopanns HezomacHOCTH

23.1. Ilpu mnpoBeaeHHH TOBEPKH COOMIOAAaOT TpeOOBaHHA, ompelelieMble NpaBHIaMH
6e30nacHOCTH TPy /4, ACHCTBYIOIIUMU B IOBEPOYHON J1a00OpaTOPHH.

2.4, YcJI0BUS IPOBEACHHS MOBEPKH

2.4.1. Ilpu npoBeIeHUH TIOBEPKHU COOIIONAIOT CIIETYIOIUE YCIOBHS:

- TEMIIepaTypa OKpY’KaroIlero Bo3ayxa, °C 20+ 5;
- OTHOCHTeTIbHAS BIAXHOCTH Bo3xyxa npH 20 °C, % 65+ 15;
- aTMOC(epHOE AaBIECHUE, MM PT. CT. 760 £ 30;

- HalpsDKEHHUE CETH 3IEKTPONUTaHus npu yactore 50 I'm, B 198...253.
2.5. IloaroToBKAa K OBEpKe

ITpu moaroTOBKE K MOBEPKE:!

- TIPOBEPSIOT AeHCTBUTENBHOCTh CBUAETENBLCTB O MOBEPKE M MOBEPHTENBHBIX KIEHM Ha CpeAcTBa
TIOBEPKU,

- KOHTPOJIHPYIOT U 32HOCAT B IIPOTOKOM (IPMIIOXKEHUE A) yCIOBUS IPOBEAECHHS TIOBEPKH.

2.6. IIpoBenenne noBepku

2.6.1. Baemrnuii ocMoTp

ITpu BHEIIHEM OCMOTpE:

- BU3yalbHO BLIABIIAIOT BHEIIHHE HEHCIIpaBHOCTH U AedekTs TII;

- IPOBEPAIOT MapPKUPOBKY,

- IOPOBEPAIOT KaueCTBO BHEIIHETO BHAA, UCNIPABHOCTDH 3AIUTHOH apMaTyphl U COCTUHHUTCIIBHBIX



IIPOBOJIOB;

- IPOBEPAIOT PAaBEHCTBO JIIMH NMpoBoJoB (+ 20 MM) y oboux TII,

- IPOBEPAIOT OTCYTCTBUE 3arPA3HEHHOCTH NOBEPXHOCTH 3aIIUTHON apMaTyphl KoMiuiekTa TII.

2.6.2. TIlpoBepka 3MeKTPUIECKOI0 COMPOTUBICHUSA H3oisanuu TII

ITpoBepKy AIEKTPUUECKOIO CONPOTUBICHUA H30IANMU MEX/Ty TyBCTBHTEIBHBIM 3eMenToM TII u
3aIIUTHOM apMaTypol IpoBoAAT npH Temrepatype (25 £ 5) °C u oTHOCHTENEHOH BIaKHOCTH BO3IyXa
oT 45 1o 80 % merommeTrpoM M4100/1 ¢ nepeMeHol MONAPHOCTH HANPSKCHHSA.

ConpoTHUBIeHHE H30IAIMH TODKHO 6BITH He MeHee 100 MOM.

2.6.3. OmpeneneHue METPOIOTHIECKUX XapaKTEPUCTUK

2.6.3.1. OxcnepuMenTanpHOe uccnenosanue TII

Merponoruueckue XapaKTEPUCTUKH (MOTPEMIHOCTh KOMIUIEKTa) OMPEACNISAIOT IO Pe3yibTaTaM
usMepenuii conporunenui TII mpu Temneparypax 0 u 100°C.

Conporusnenus TII npu Temneparype Bomm3n 0 u 100 °C onpepensiot B coorBeTcTBum ¢ 'OCT
8.461.

TII morpy»xaloT B BaHHY HyJIEBOTO H MACIIHOTO TEPMOCTATOB Ha IMyOuHy He MeHee 0,9 L, tae L -
JuHa Meramnudeckod rume3sl TII. Jlonmyckaercs NPHMEHECHUE CTEKJIIHHBIX NPOOUPOK JUTUHOH He
menee 3 L. Tok B nenu nosepsemsix TII: e 6omee 0,5 MA.

Omnpenenenue conporusneHuit TII u obpasnoBoro (3tanonsoro) tepmomerpa IITC-10 mpoBoast
TIOCNIE WX BBIAEPXKKH B TEUCHHE BPEMEHH, JIOCTATOYHOTO JUIS YCTAHOBJICHUSA YCTOHYUBEHIX MOKA3AHHM,
HO He MeHee 10 MuH.

ITpu usmepenusax conporusnenuii TII npoBoasAT He MEHEE TPeX OTCUETOB MPH NPAMOM H 0OpaTHOM
HalpaBIeHUAX TOKOB B 00CHX LIETIAX.

2.6.3.2. Onpenenenue morpemsoctu TII

OnpenensoT cpefHee 3HaUeHUE H3MEPEHHBIX conpoTusiieHuii R, nosepsaeMsix TII u o6pasnoBoro
(sranonnoro) Tepmomerpa IITC-10:

R;= Rx(#)- Ut/ Uk,

rae Rk(?) - conporusnenue katymku (10 OM uau 1000 OM) npu TemnepaType OBEPKH,

Ut u Uk - cpegHue 3Ha4eHUs H3MepeHHbBIX HanpsokeHuii Ha TIT u kaTylke COOTBETCTBEHHO.

ITo conpotuBnenuro TepmoMerpa IITC-10 onpenenator TeMnepaTypy NOBEPKH fnop (B COOTBETCTBUU
¢ TIaCcTIOPTOM H CBHUJETENLCTBOM O NoBepke TepmomeTpa ITTC-10).

Omnpenensror otkmonenus D7(; ;) Temnepatyp noBepku ot 3HaueHni 0 u 100 °C:

D Tl = tronls
DT5 = tyeps - 100,0.
Omnpenensior conpotuBnenus nosepsaeMoix TII mpu TemmepaTypax 0 u 100°C:
R(l, 2)0 = Rt() —Kl'Dtl;
R(1, 2)100 = Rnoo — K2'Dt;

rae K7 = 1,95; K, =1,90.

Jna xaxaoro TII ompenendioT OTKIOHEHHE CONPOTHBICHUA mpH Temmeparypax 0 u 100 °C ot
HOMHHAIIBHBIX 3HAUCHHI:

DR(1, 2) = R(1,2), - 500,0;
DRyoo(1, 2) = R(1,2)100 - 692,53.

Jna xaxnporo TII onpenensdroT OTKIOHEHHE OT HOMHHANBHON CTATHYECKOH XapaKTEepUCTHKH NPU

temmnepatypax 0 u 100 °C:
dty(1,2) = {R(1, 2), - 500}/K;;
dtioo(1,2) ={R(1,2)100(1,2) - 692,5}/K;.

OTKIIOHEHUs He JTOIDKHBI IPEBBIIATEL A dfp - 0,3 °C, mus dfio - 0,7 °C.

2.6.3.3. OnpenencHue NOTPEIHOCTY U3MEPEHHHN pa3sHOCTH TeMIepaTyp kommuekToM TI1

PaccunTHIBaIOT HOTPEITHOCTE H3MEPEHHH pa3HOCTH TeMireparyp kommiektoM TII o popmyne

Dt = (1% - t1n) - (2% - 21),

I7le mapsl 3HaYeHWH f1H W f2H IpHHUMAIOT Ho Tabiwie 2 U pasUYHBIX 3HAYCHHH pa3HOCTH
Temneparyp Af, °C.

3HaueHus Benu4uH f1* 1 12* paccUUTHIBAIOT O (hOpMyIaM

1% = {—Al + (A +4xBax ((RI*/R,,)- l}/(ZBH) :

12% = {—Az+ J(A2) +4xBux((R2*/R,,) - 1}/(213;;),

rae Ry, = 500 OM, a BenuuuHb! R1* 1 R2* paccHUTHIBAIOT 10 hopMyIaM
R1*=R1, x (1 + Al x f1u + BH x (118)%);
R2% = R2yx (1 + A2 x 120 + Bu x (20)"),
B KOTOPHIX B cooTBeTcTBHH ¢ [TOCT 6651 (amsa TIT ¢ W100 = 1,385) npuaumMatot B = -5,775%107



1/ °C?, a Bemaunust Al 1 A2 pacCUHTHIBAIOT 11O bopmynam
Al = ((R1;00/R1,) — 1 — Bu x 100%/100;
A2 = ((R2,00/R2) — 1 - B x 100%)/100;

3nauenns Rligo, R2100, R1o 1 R2, (3HaYeHUs cONpOTUBICHUHA TpH Temmeparypax 100 u 0 °C mis
Kaxgoro u3 TII) IpHHIMAaIOT B COOTBETCTBHH C Pe3yNIbTATaMU U3MepeHudt no m. 2.6.3.2.

TaGnuna 2
t1n,°C 2n, °C At, °C IIpenensl nomyckaemoi
OTHOCUTEILHOM
TIOTPEIIHOCTH, da011, %
33 30 3 +3,5
80 77 3 +3,5
170 160 10 +1,4
90 45 45 +0,7
180 30 150 +0,56

2.6.3.4. PaccunMTHIBalOT OTHOCHTENLHBIE MOTPENIHOCTH M3MEPEHHN pPAa3sHOCTH TeMIEparyp
noBepAeMbIM kKommutekroM TII:
5 = (100 x D1)/At, %.
IomyveHHble 3Ha4YEHHA OTHOCHTEIBHBIX IIOIPEIHOCTEH HE MODKHBI MpPEBHIIATH HPEICTIOB
OTHOCHTENIBHLIX MOTPEITHOCTEN, YKa3aHHEIX B Talmurie 2.

2.7. OdopmireHue pe3ybTaTOB MoBepku kKoMmiiekra TII

2.7.1. Pe3ynpTaTsl moBepKU koMIuiekTa TII 3aHOCAT B POTOKOI 1o (HopMe MPUTOKEHUS A.

2.7.2. Tlpn MONOXKUTENBHBIX pe3yNibTaTaX moBepk: KoMiulekTa TII odopMisroT CBHACTENLCTBO O
noBepke kommuekTa TII B coorBercTBuu ¢ ITP 50.2.006.

2.7.3. Tlpu oTpHNaTeNbHBIX pe3ynbTaTax moBepkd koMmrmnekT TII x sKkcruTyaTanuu He JOMYCKAOT,
CBHJETENBCTBO O MOBEPKE AHHYIMHPYIOT H OGOPMIAIOT H3BCIIEHHE O €ro HEHNPHUTOAHOCTH K
MIPUMEHCHUIO C YKa3aHUEM NMPUYHH B cooTBeTcTBUH ¢ [IP 50.2.006.

3. OdopmiteHHE Pe3yIbTATOB MOBEPKHU TEIIOCUETYHKA

3.1. IIpy DONOKHUTENBHBIX PE3yNbTaTaX MOBEPKU BCEX 3NEMEHTOB TEIUIOCYETYHKA B HACIOPT
TEIJIOCYETYHKA BHOCAT COOTBETCTBYIOLIYIO 3alUCh (C yKa3aHHEM HOMEPOB CBUIETENLCTB O MOBEPKE
3JIEMEHTOB), YJIOCTOBEPEHHYIO MOJMUCHIO MOBEPHUTENS U OTTUCKOM MOBEpUTENBHOro kieiima mo ITP
50.2.007.

3.2. Tennoc4eTYuky, He NPOIIEIIHE TOBEPKY (IPU OTPHLIATENBHBIX PE3YJIbTaTaX MOBEPKH JIIOOOr0o
W3 BIIEMEHTOB), K NPHMEHEHHIO HE JOIYCKaloT.

3.3. Ilo wucreyeHHH cpoKa JEHCTBHS CBUJACTEILCTBA O TMOBEPKE JIOOOTO U3 3JIEMEHTOB
TEIJIOCYETYUK K HKCIUTyaTallid He TOMYCKaloT.



Ipunoxenue A

®opma IPOTOKO/1A MOBEPKH KOMILIEKTa TepMoIpeobpaszoBaTeeii

Tun S/N 3aB. NeNe Jlata moBepku «___ » 200 r.
TemnepaTypa OKpyXaloIIero Bo3ayxa. °C.
OTtHOCUTEIbHAS BIAXHOCTD BO31yXa: %.
ATmMochepHOe TaBIeHue: MM PT.CT.
Onpenenenne norpemuocty TI1 Onpeienenne NOrPemMHOCTH KOMILIEKTa
XapaKTepHUCTHKA [«TOPSIYUI | «XOIOIHBIH Ipenens: 3HaueHuA [Morpemnocts [Tpenens
D »(2) JIONTyCKaeMOH | TeMmepatypbl,| KoMIuiekTa, % | JomyckaeMoi
norpemsocty, °C °C HOTPeMHOCTH, Y0
Ruput=0°C 33...30 +3.5
R mpu { = 100°C 80...77 +3.5
170...160 +14
dt, +0,3 90...45 +0,7
dhoo +0,7 180...30 +0,56
3akmroueHue
TOJIeH, HeTO/IeH, B IIOCIIE/IHEM CIIydae YKa3bIBaIoT IPUYUHY HETOAHOCTH
IToBepurens
HOJIIUCH N.0. Pamunus
Ipunoxenue b
bubmmorpadus

1. TOCT 8.156-83 TocymapcTBeHHas cucTeMa oOecrmedeHUsA eIUHCTBA U3MepeHHH. CUeTYHKH
XOJIOAHOH BOJBL. MeTOABI U CPEACTBA NOBEPKU

2. TOCT 8.461-82 TocynmapcTBeHHas cHcTeMa oOOeCIeUeHUs e€IHHCTBA  H3MEpPCHHI.
TepMonpeobpa3oBaTenu conpoTUBIeHUA. METOABI U CPEACTBA MOBEPKU

3. TIP 50.2.006-94 TocymapcTBeHHas cHCTeMa oOecledeHHs eauHCTBa H3MepeHHH. Ilopsaok
IIPOBEICHUA IOBEPKH CPEACTB U3MEPEHUNI

4. TIP 50.2.007-2001 TocymapcTBeHHas cHcTeMa oOecleueHHs eIHHCTBA H3MEpEHUI.
IToBepurensuble Knelima

5. M 1592-99 T'ocynapcTBeHHas cucTeMa o0eclieueHus eqUHCTBA UaMepeHudd. CYeTYnKU BOJIBI
tunoB BCKM, BCKMI'. Meronuka nosepku

6. MHM 2716-2002 TocymapcTBeHHas cHcTeMa oOecledeHHs €AMHCTBA  H3MepeHuil.
Temnoseraucmurens MULTIDATA. Metonuka moBepku
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