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MpeaucnoBue

1 PASPABOTAH AkunoHepHbiM 0bLecTtBOM «POCCUACKUIA Hay4YHO-UCCNEeNoBaTENbCKUMA  MHCTUTYT
«3nekTpoHcTaHgapt» (AO «PHWUW «3GnekTtpoHcTangapt»)

2 BHECEH TexHW4eckum KoMUTEeTOM No cTaHaaptusaumm TK 303 «3nekTpoHHaa KOMNOHeHTHaa basa,
mMaTepuansl U obopyaoBaHue»

3 YTBEPXOEH W BBEEH B OEWCTBME lMpukasom ®eaepanbHOro areHTCTBa MO TEXHWHYECKOMY
perynvpoBaHuio U metponorun ot 6 uoHa 2024 r. Ne 718-ct

4 BBEJEH BIMNEPBbIE

lMpasuna npumeHeHUs HacmMosWweao cmaHdapma ycmaHosneHsbl 8 cmamee 26 @edepanbHO20 3aKoHa
om 29 uwHa 2015 2. Ne 162-@3 «O cmanOapmu3zayuu e Pocculickol @edepayuuy. MHpopmayusa o6 us-
MeHeHUSX K HacmosuieMmy cmaHdapmy nybnukyemcs 8 exe200HOM (o cocmosHu Ha 1 aHeaps mekyuieao
2o00a) uHgopmayuoHHOM yKalamese «HauuoHanbHble cmaHOapmbly», a oguyuanbHbIl meKcm U3MeHeHuUl
U MonpasoKk — 8 eXeMEeCSYHOM UHOPMaUUOHHOM ykazamene «HauyuoHansHele cmaHdapmsl». B cnyyae
nepecmMompa (3aMeHsl) unu omMeHbl Hacmosiueao cmandapma coomeemcemeyroujee yeedomneHue bydem
onybrnukogaHo € bnuxallieM 8bifycKe eXeMecsyHo20 UHMOPpMaUuUOHHO20 ykazamens «HayuoHansHsle
cmaHOapmbi». Coomeemcmayowas UHhopMayus, yeedomiieHue U MmeKkcmbl pa3Mewlaromces makxe 8 UH-
chopmayuoHHoU cucmeme obuie2o rnonb308aHus — Ha ogulyuanbsHoM calime ®@edepanbHo20 azeHmemea o
MexXHUYeCKoMYy pezynuposaHuro U Memposoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdopmneHue. OIBY «MHCTUTYT cTaHgapTusauumy», 2024

Hactoswmin ctaHgapT He MOXeT ObITb NOMHOCTBLI UMW YaCTUYHO BocCnpouniBeaeH, TMpaxnpoBaH U pac-
NMPOCTpPpaHeEH B Ka4veCTBe ocbmu,naanoro nagaHna 6es pa3peleHns G)e,u,epanbﬂoro areHTCTBa Nno TeXxHU4eCKo-
MY PerynupoeaHui) 1 MeTpornorun
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FOCT P 71419—2024

HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

PE30OHATOPbI NMbE30O3NEKTPUYECKUE

MeToabl U3MepeHuAa guHaMmu4yecKoro
conpoTuBneHWA B MHTepBane TeMnepaTtyp cpeabl NpuU 3KCnnyaTtauuu

Piezoelectric resonators. Methods of measuring dynamic resistance in the range of ambient temperatures during
operation

Dara BBegeHna — 2025—03—01

1 O6nactb npuMeHeHUsA

HacTtosilumiA cTaHgapT pacnpocTpaHsieTcsl Ha BHOBb paspabaTtbiBaeMble U MOAEPHU3MPYEMble MbE30-
3MeKTPUYEcKNe pe3oHaTopbl (Janee — pe3oHaTopbl), NpegHasHavYeHHble Ans paboTbl B AManasoHe 4acToT
po 150 Mly, v yctaHaBnMBaeT ABa MeToAda U3MEpeHUs: OMHAMMUYECKOrO CONPOTUBINEHWA W OTHOCUTENbLHO-
ro U3MEHEHWA AMHAMWYECKOro CONPOTUBIIEHMS B MHTEpBane Temneparyp cpefbl Npu aKkcnnyatauum oT Mu-
Hyc 60 °C po nntoc 125 °C.

MeTog 1 — NpUMEHSIIOT NPK QUCKPETHLIX 3HAYEHUSIX TEMMNEepaTypbl.

MeToa 2 — NpUMEHSIOT NpU HENPEPLIBHOM M3MeHEHMN TeMnepaTypsl. MeTon cnefyeT NpUMeHsITE Npu
HanM4ymMn TpeboBaHW K MOHOTOHHOCTWM TEMNEPaTYPHO-4aCTOTHON XapakTeEPUCTUKMA pe3oHaTopa.

O6wume TpeboBaHus npu naMepeHun U TpeboBaHus 6e30NacHOCTM Pe30HAaTOPOB — B COOTBETCTBUM C
FOCT P 71286.

2 HopmaTuBHbIE CCbINKU

B HacTofleM cTaHgapTe UCMONb30BaHbl HOPMATUBHLIE CChIMNKW Ha cnefylle cTaHaapThl:

FOCT P 57438 lMpubopbl Nbe3zoanekTpuyeckue. TepMUHbI U oNpeaeneHus

FOCT P 71286 lMpubopbl Nbe3oanekTpuyeckne u unsTpbl anekTpoMmexaHudeckune. Obwme Tpebora-
HUA NPY N3MEPEHNA NAapPaMeTpOB

Mpumedyanue—lNpu Nons3oBaHMKM HACTOALLMM CTAHAAPTOM LIEeNnecoobpasHo NpoBEpUTL AeMCTBUE CCbINOHHBIX
CTaHOapToBR B MHGOPMaLMOHHOM cucTeMe 0BLLEero Nonb3oBaHWa — Ha ouuMansHOM caiiTe PefdeparnbHOro areHTCTea no
TEXHUYECKOMY PEryNUPOBaHMI0 U METPOMOMMIA B CETU MIHTEPHET UMK MO eXerogHoOMy MHOPMaLWOHHOMY YkasaTento «Ha-
LMOHAmMBHBIE CTAHAAPTLI», KOTOPLIN OMyBNMKOBaH Mo COCTOAHUIO HA 1 AHBAPA TEKYLLEro roaa, U rno BbiMyCKam exXemMecsay-
HOMO MHAOPMAaLMOHHOTO yKasaTtens «HauvoHaneHble CTaHAApPTLI» 3a TEKyLWMIA rog. Ecniv 3ameHeH CebINoYHbIA CTaHaapT,
Ha KOTOPLIA JaHa HeOaTMPOBAHHASA CChINKA, TO PEKOMEHOYETCH WCMOSb30BaTh OENCTBYHOLLYI0 BEPCHUIO 3TOMO cTaHgapTa
C Y4ETOM BCEX BHECEHHLIX B JaHHYIO BEPCUID M3MEHEHWIA. ECNi 3aMeHeH CCbINOYHLIA CTaHaapT, Ha KOTOpbIA AaHa gaTtu-
pOBaHHas CChINKa, TO PEKOMEHOYETCS UCMONb30BaTh BEPCUI0 ATOTO CTAHOAPTa C YKasaHHbLIM BbilLe rogoM YTBepKaeHWs
(NpuHaTKA). Ecnn nocne yTBep)KAEHWA HACTOALLEro CTaHAapTa B CCbINOYHLINA CTAHAAPT, HA KOTOPLIM AaHa AaTUpOBaHHAas
CCbINKa, BHECEHO M3MeHeHWe, 3aTparMBarLLee NoNoXeHWe, Ha KOTOPOe AaHa CChINKa, TO 3TO NOMNOXEeHWe PEKOMEHOYETCS
NpUMeHATL Be3 yyeTa OaHHOro MaMeHeHus. Ecrnu cebinoYHbIi cTaHaapT oTMeHeH 6e3 3amMeHbl, TO NONOXEHWE, B KOTOPOM
[aHa CCbINKa Ha Hero, peKoMeHOYeTCH NPUMEHATE B YACTU, HE 3aTparvBaloLen 3Ty CCbINKY.

3 TepmuHbI U onpeageneHus

B HacToAlWeM cTaHgapTe npuMeHeHbl TepmuHbl o FTOCT P 57438.

M3paHue ochbnumnansHoe

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/12
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71419-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68717
https://gostexpert.ru/gost/gost-71419-2024?utm_source=pdf&utm_medium=68717&utm_term=page

rOCT P 71419—2024

4 MeTtog naMepeHUsi AMHAMUYECKOTO CONMPOTUBIIEHUSA
Npu AUCKPETHbIX 3HAaYeHUAX TemMneparTypbl

4.1 MpuHUMN, YCNIOBUSA U PEKUM MU3MEpPEHUN

4.1.1 M3mepeHue oUHaMUYecKoro COMpOTUBIEHNS 3aKMOYAETCA B U3MEPEHUN aKTUBHOTO CONpPOTUBNE-
HUS pEe30HAaTopa, BKMHOYEHHOMO B U3MEPUTENbHLIA YeThIPEXMOMCHMK MU MOCT, NMPU MakcuMansHOM Koad-
bnumeHTe nepegaqn.

PesoHaTop MOXeT ObiTb BO30YXOEH aKTUBHbIM UMK MacCUBHbIM CNOCODOM.

4.1.2 M3mepeHus NpoBogAT Npy PUKCUPOBAHHbLIX 3HAYEeHUSAX TeMnepaTypbl cpedbl B MHTepBanax Tem-
nepaTyp cpefbl NpW 3KCNNyaTauun, YCTaHOBMNEHHbIX B CTAHOAPTaxX UMK TexHuueckux ycnoeusax (TY) Ha pe-
30HATOPbl KOHKPETHLIX TUMOB; UHTEPBAanbl MeXay (PUKCMPOBAHHLIMUW 3HAYEHUAMK TEMMNEPATYPLl HE AOIMKHbI
npesbiwarte 10 °C.

4.1.3 MowHocTb, pacceMBaemMas Ha pe3oHaTope Mpy M3MEepeHUn AWMHaMWYEeCKOro COMpPOTUBIEHMS,
OOMmKHa COOTBETCTBOBaThL YCTAHOBMEHHOW B cTaHZapTax unu TY Ha pe3oHaTopbl KOHKPETHBLIX TUMOB.

4.2 Tpe6oBaHWA K cCpeAcTBaM M3MEPEHUS U BCrioMoraTenibHOMy 06opyaoBaHUI0

4.2.1 TpeboBaHus K cpeacTBaM U3MEPEHUS U BCNOMOraTensHoOMy 060pya0OBaHWK — B COOTBETCTBUM C
[OCT P 71286, a Takke C y4eTOM YTOMHEHUA U OONOMHEHWIA, MPUBEAEHHBLIX B JaHHOM pa3fene.

4.2.2 WN3mepeHus cnenyeT NpOBOAWTbL Ha YCTAHOBKE C akTMBHbLIM cnocobom Bo3byxaeHus, CTPyKTypHas
cXema KOTOpOW npuBegeHa Ha pucyHke 1, B gManasoHe yactoT ot 500 Ny go 150 My unu Ha ycTaHoBKe C
naccuBHbIM cnocobom Bo3ByXOEHMA, CTPYKTYpHas Ccxema KOTOPOW MpUBEAeHa Ha pUCYHKe 2, B AWanasoHe
yactot ot 1 go 100 MIw.

E1
X81 X852
XT1 }J// J\F XT2
E2
E1 — tepmocTatupytowas kamepa; G1 — reHepaTop ¢ M3MepUTENbHbIM
YeTbIPEeXNONCHUKOM B LIeNW NONOKUTENbHOW obpaTHoW cBA3u (E2);
G1 X81, XS2 — rHesna Ans nogkniodeHus pesoHaTtopos; XT1, XT2 — pasbemHblie
coeauHeHust
PucyHok 1

4.2.3 TepmocTaTupylLlas kKamepa JomkHa obecneynBaTe YCTaHOBIMEHWE U MOAEpXKaHWe TEMNepaTyphl
B Moboi To4ke MHTepBana TemnepaTyp cpedbl Npu akcnnyaTtaumm ot muHyc 60 °C go nntoc 125 °C ¢ norpeLwu-
HOCTbIO B Npeaenax +2 °C.

Bpewmsi ycTaHoBneHus BepxHero (nwc 125 °C) unu HuxkHero (MuHyc 60 °C) 3Ha4eHnss TemnepaTypbl He
[0MmKHO npeBbiwaTtb 60 MUH.

4.2.4 TeHepaTop C U3MepPUTENbHLIM YETBIPEXTIONMOCHUKOM B Llenu NonoxutensHon obpaTtHon ceazm (G1)
pomkeH obecneumBaTb M3MEpPEHUE QUHAMUYECKOro ConpoTMBneHns B ananazoHe 4actot 500 Nu—150 Mlu ¢
norpeLwHocTbo B Nnpegenax +(2—20) % v ygoBneTBopsTh criedylowmm TpeboBaHusaM:

- AnanasoH uamepsembix conpotmeneHnin 1 Om — 300 kKOwm;

- YPOBEHb HaMpPsHKEHWA Ha BXOAe YeTbIpeXnontiocHUKa OOMKeH COOTBETCTBOBAaTL MOLHOCTU pacceuBa-
HWS, yCTAHOBNEHHOW B TY Ha pe3oHAaTopkbl KOHKPETHLIX TUMOB;

- MOrpeLUHOCTb YacToThl B Npefenax +2 - 1075,

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4/12
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71419-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68717
https://gostexpert.ru/gost/gost-71419-2024?utm_source=pdf&utm_medium=68717&utm_term=page

rOCT P 71419—2024

Bl xs1  xs2

G2 E3 PV

nexk

G2 — reHepatop; E1 — Tepmocratupylowas kamepa; E3 — namepuTensHbld YeTbipexnontocHUK
Unn namepuTenbHasi mocToBas cxema; PV — BekTopHbll BonkTmeTp; [NBK — nporpammHo-
BbIYMCNUTENbHBLIM KOMNNeKS; XS1, XS2 — rHe3da Ans NoAKIIOHMeHNA Pe3oHaTopoB

PucyHok 2

4.2.5 leHepaTop (G2) gomkeH obecneuynBaTb BO3OYXOeHWe pesoHaTopoB B AnanasoHe 1—100 My
Nnpwv MOLLLHOCTW paccenBaHus, YCTaHOBIEHHOW B TY Ha pe3oHaTOpbl KOHKPETHbLIX TUMOB W Y0BMETBOPATL Cle-
aywowmm TpeboBaHuam:

- YPOBEHb LIyMa 1 ocnabneHns rapMOHWYECKMX COCTaBnsAwWnx He meHee 40 ab;

- HecTabUNbHOCTL YacToThl 3a BpeMsl MaMepeHus B npeaenax =2 - 10°6;

- NOrPeLUHOCTb YCTAaHOBNEHUA 1 NO4AEePXKAaHUSA HanpsikeHUa BbIXOOHOro curHana B npefenax 0,1 ob.

4.2.6 NamepuTenbHbIA YeTbIPEXNONKCHUK gormkeH obecneynBate M3MEpPEHWE OMHAMUYECKOro Conpo-
TMBNeHus B AnanasoHe vactoT 1—100 MIy npu cornacoBaHHOW Harpy3ske Ha Bxoae u Bbixoge 50 Om n yooe-
neTBOPATH cnegylwum TpeboBaHnaM:

- EMKOCTb MeXay KOHTaKTaMu ANs NoAKMHHeHNs pe3oHaTtopoB He bonee 1 nd.

4.2.7 ViamepuTenbHas MOCTOBasA CXema JOIDKHa YAOBMETBOPAThL crefyownm TpeboBaHmam:

- Npefensl KoMMNeHcupyemon emkocT Ao 12 nd;

- OCTaToYHas MHOYKTMBHOCTL B npegenax (1,5—60,0) - 102 Th;

- ocTato4Hoe conpoTuenenue B npegenax 0,01—1,00 Om.

4.2.8 BekTOpHbLIN BONBTMETP AOMKEH YAOBNETBOPATL Cnegyowmnm TpebosaHnsm:

- paspellatoulas cnocobHoCTh n3mepeHnsa He bonee 0,2°;

- NOrPeLUHOCTL M3MepeHus HanpsxeHust B npegenax +(0,5—6) %.

4.2.9 lMNporpammHo-BbivmMcnuTensHbin komnneke (MBK) gomken obecnednBats obbeM namsaty u Bbi-
CTpoAencTBME, AOCTAaTOMHOEe Ans obpaboTkn v perucTpauum pesynsTaToB M3MEPEHWS C MOTPELUHOCTbH B
npegenax +0,1 % B peanbHOM MacluTabe BpeMeHM U B COOTBETCTBUN C MPOM3BOANTENbHOCTLEH TEPMOCTaTK-
pyHOLLEX KaMepbl.

4.3 MoproToBKa U NpoBefeHUEe U3MEPEHUN

4.3.1 MopgrotaBnMBaloT annapaTtypy K paboTe B COOTBETCTBUM C 3KCMIyaTaUuNMOHHON AOKYMEHTaLMen.

4.3.2 YctaHaBnuBaloT pe3oHaTopbl B rHe3ga TepMOoCTaTUpYOLen KaMmepbl.

4.3.3 HactpavBaloT reHepaTop Ha Pe30HAHCHYK YacToTy MO HyMo dasbl UMM MUHUMYMY HamnpsKeHus
Ha pe3oHaTope.

4.3.4 JosogAT TemnepaTypy B TEPMOCTATUPYIOLLEN KaMepe A0 HUXKHEro 3Ha4yeHWs MHTepBana TeMne-
paTyp cpefbl NpW sKCnnyaTaLuMy U BbIAEPXKMBAKT B Te4eHue 15 MUH.

4.3.5 NamepsaT guHaMUYECKOe COMPOTUBMNEHWE PE30HATOPOB NPM HUXKHEM 3HAYEeHUW MHTepBana TeM-
nepaTtyp cpegbl Npy 3Kcnnyaraumu.

4.3.6 ToBbIWAKT TeMnepaTypy B TepMOCTaTUPYIOLLEA KaMepe [0 BEPXHEro 3Ha4eHUs MHTepBana Tem-
nepaTyp cpegbl NpW aKcnnyaTauMu, Aenas OCTaHOBKM B TeMMepaTypHbIX TOYKax, yKkasaHHbIX B 4.1.2, a Tawke
npu TeMnepaType HacTpoWKW. BelioepKMBAlOT pe30oHaTophl B KaXXO0M TOUKE B TEYEHE BPEMEHM, YCTaHOBIEH-

3
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HOro B ctaHgaprtax unum TY Ha Pe30HaTOpPbl KOHKPETHLIX TUNOB, HO HE MeHee 2 MWH, K M3mMeparnT duHaMmn4e-
CKOe conpotuBneHme.

4.4 ObpaboTka pe3ynLTaTOB U3MepPeHUN

AR
OTHoCKUTENbHOE U3MEHEHUe JUHAMNYECKOro ConpoTUBNeHUA —— B MHTepBane temMmnepartyp cpefbl npu

R
3KcnnyaTauun paccY1TbIBatoT no hopmyre 1
AR _ Ruax =Ry 0 AR _Ri—Rup )
Ry Ry Ry R
rae Ryax Rmin — MakcumanbHoe M MWHMManbHOe 3HaueHWsl AMHaMWYEeCKOro COMPOTMBIIEHUA COOTBET-
cTBeHHo, Owm;
R — 3Ha4YeHne AMHaMW4ecKoro CONpOTUBIEHUA NpK Temnepatype HacTponku, Om.

3a oTHOCWTENbHOe M3MEeHeHMe AUHAMWYEeCKOro COMpOTUBIIEHUS B MHTepBane TeMnepartyp cpefbl npu
3KCnnyaTauuy NpUHUMAaT Haubonbllee U3 3HauYeHui, NonyJYeHHsIX no copmyne (1).

4.5 MokasaTenu TOYHOCTH U3MEPEHUN

4.5.1 MokaszaTenu TOYMHOCTU WU3MEPEHWIA AUHAMUYECKOro COMPOTUBIEHWS OOMKHbI COOTBETCTBOBATb
YCTaAHOBMNEHHbLIM B CTaHZapTax unu TY Ha pe3oHaTopbl KOHKPETHLIX TUMOB.

IpaHuubl MHTepBana, B KOTOPOM C YCTAHOBMEHHOM BepoaTHOCTLI0 0,95 HaxoouTcs NOrpelHoCTs U3Me-
PeHUs AMHaMWNYECKOro CONPOTUBNEHNA &g, %, onpeaensioT no gopmyne

5V (A 2
op =+1,96,[| 2| +| a=2-100] ,
B (3] (G\E J @

roe & — MOrpewHOCTb U3MEepPUTENbHON YCTaHOBKK, %;
Ay — MOrpeLIHOCTb YCTaHOBNEHUS U NOAAEP)KaHNS TemnepaTypbl, °C;
0 — KO3PUUMEHT BNUAHMA TeMNepPaTypbl, BbIMUCNAEMbIA MO PopMyIe

~—

a=AR. 1
R, A8 (3)
rge AD — WHTEpBAarn TemMmnepartyp cpefbl Npy aKkcnnyarauyun, B KOTOPOM onpeneneHo Haubonbllee n3MeHe-

Hue guHamMmu4eckoro conpotueneHus AR, °C.
4.5.2 [paHuubl MHTepBana, B KOTOPOM C yCTaHOBMEHHOW BeposiTHOCTL 0,95 HaxoauTesi NorpeLwHocTb
onpeneneHus OTHOCUTENBLHOTO U3MEHEHWS] AMHAMUYECKOro CONPOTUBMNEHWS] B UHTEPBAre TeMnepaTyp cpeqbl
npu akcnnyartauuu S[AR], %, onpepensatoT no popmyne

R
196 (A Y (A8, (AR gV
8/ apy = £ =L+ =2 +]| == -100, (4)
{?] R\l 3 3 R 3
roe Aq, Ay — CnyvaiiHas coCTaBnALWAas NOrpellHoCTU M3MEPUTENLHON YCTaHOBKM NPW U3MEpeHnn auHa-
MW4YEeCcKOro conpotuenenduns Ry n R .. (Ryin) OM.

MpumeyaHue—Ipy OTCYTCTBAM OaHHBIX 38 CYYANHYIO COCTABNALLYIO NOTPELLUHOCTU M3MEPUTENbHON ycTa-
HOBKW NpvHUMatoT 1/3 ee npeaensHOi NOrpeLlHoCTH.

5 MeTon M3mepeHUs AMHAMM4YECKOTrO CONPOTUBIEHUA B MHTEepBane Temneparyp
cpeabl NpPUY 3KcnnyaTtauuu NpyM HenpepbIBHOM U3MEeHEeHUU TeMmnepaTypbl

5.1 MpuHUWN, YyCNOBUA U PEXUM U3IMEPEHUN

5.1.1 MNpuHUKMN U3MepeHns JUHaMUYECKOro CONpPOTUBINEHMS B MHTEpBane TemMnepaTyp cpeabl Npy 3Kc-
nnyartauun — B cooTeeTcTBuM c 4.1.1.

4
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5.1.2 MamepeHus NpoBOAAT NpW HEMpPepLIBHOM U3MEeHeHWM TeMnepaTypbl cpeabl B Npeaenax nHrepsa-
NoB TeMMepaTyp cpedbl NpW aKCnnyaTauu, yCTaHOBNEHHBIX B cTaHdapTax unu TY Ha pe3oHaTopbl KOHKPET-
HbIX TWMOB.

5.2 TpeGoBaHuA K cpeAcTBaM M3MepeHUsa U BcnoMoraTenbHoOMy o60pyaoBaHUIO

5.2.1 TpeboBaHuA K cpeacTBamM U3MEPEHWUS U BCIOMoraTenbsHOMy 060pya0BaHW — B COOTBETCTBUN C
FOCT P 71286, a Takxe C y4eTOM YyTOYHEHWI W OOMNOMHEHWI, MPUBEAEHHEIX B AAHHOM pasgerne.

5.2.2 VlamepeHna OMHaMW4ecKoro conpoTMBMEHWA credyeT MpoBOAMTbL Ha YCTaHOBKE, CTPYKTypHas
cXema KOTOpOW npuBedeHa Ha pucyHke 3.

Bl X881 X882

N N B1

E2 B2

E1 — TepmocTtatupyrowas kamepa; G — reHepatop ¢ U3aMepuTenbHbIM YEThIPEXNONCHUKOM B LIENW NONoXuTensHon obpaTtHon ceaau
(E2); B1 — npeobpasoesarens Temneparypel B HanpsikeHue, B2 — npeobpasosarenb AMHAMWYECKOrO COMNPOTUBIEHUS B HanpsiKeHne,;
P — rpachonoctpoutens

PucyHok 3

5.2.3 TepmocTaTupyrllas kamepa gomkHa obecneyrBaTh NNaBHOE N3MEHEHWe TeMnepaTypbl B Mo6om
MHTEepBane Temneparyp cpegbl Npy 3Kcnnyatauun B gnanascHe oT MuHyc 60 °C go nntoc 125 °C v ygosneT-
BOPSATL criegyolwnm TpeboBaHmam:

- CKOpOCTb M3MeHeHuda Temnepatypsl — He 6onee 10 °C/MuH;

- MOrPELUHOCTb YCTAHOBMNEHUA Y NOAOEPXKaHUA Ha4yanbHOTo U KOHEYHOTo 3Ha4YeHuin TemnepaTyp cpegbl
npwv aKkcnnyaTtauun niTepsana — B npegenax +1 °C.

5.2.4 TeHepaTop C M3MEPUTENbHbLIM YETbIPEXMONOCHMKOM B LEenu NonoXuWTeneHoW obpaTHOW CBA3W
OoMmKeH ygoeneTeopATe TpeboBaHmam 4.2.4.

5.2.5 lNpeobpasoBaTtens TemnepaTypbl B HANPAXKeHWe AomKeH obecnednBaTh aHanoroBbli 1 LM POBONA
BbIX04 MHbopMaLun 1 yOOBNETBOPATL cneayiowmum TpeboBaHnsam:

- paspewatowas cnocobHocTe — 0,01 °C;

- MacwTab BbIXOAHOrO HanpsKeHMs — He meHee 50 mB/°C;

- NONAPHOCTb BBOAA HaMpsXXeHWsA AOIKHA COOTBETCTBOBATL 3HAKY TeMnepaTypbl.

5.2.6 MNpeobpasoBaTenb AMHAMWYECKOrO CONPOTMBMEHUA JOMmKeH obecnevvMBaTbh aHanoroBbii U Lud-
poBOW Bbixog U MacliTab 3anucy AMHAMWUYECKOro ConpoTueneHusa He meHee 30 MB/Om.

5.2.7 MpadonocTponTens AomkeH obecnevmBaTtb perncTpaumio CUrHanoB C MOrPELHOCTLIO B Npeaenax
+1.5'%.

5.3 MNMoproTtoBKa u NpoBegeHUe U3MepPeHUn

5.3.1 lNopgrotaBnueaT annapartypy K paboTe B COOTBETCTBUM C 3IKCNIyaTaLWOHHON AOKYMEHTaLUEN.

5.3.2 YcTtaHaBnuBaloT pe3oHaTopbl B rTHe3[la NepexoHblX KONoAoK TEPMOCTaTUPYOLLEn KaMepsbl.

5.3.3 [oBogAT TemnepaTtypy B TEPMOCTATUPYIOLLEN KAMEPE A0 HWKHEro 3HAYEHUS UHTEpBana TeMne-
paTyp cpefbl NpW 3KCnnyaTalMy 1 BbIAEePXKMBAOT MPW 3TOWM TeMnepaType B TedeHne 15 MuH.

5.3.4 TnaBHO MOBLIWIAKT TEMNEPATYPY B TEPMOCTATUPYHOLLEN KAaMepe 0O BEPXHEro 3HAYEHUS] UHTEp-
Bana TemnepaTyp cpefbl Mpu sKcnnyaTtauuv, oQHOBPEMEHHO MPOBOAAT M3MEPEHME W 3anucb Ha rpaduke
M3MEeHeHUs TemMnepaTypbl 1 JUHAMWYECKOrO CONPOTUBIEHUS.
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5.4 O6paboTka pe3ynLTaTtoB U3MEpPEeHUN
5.4.1 duHamunyeckoe CONpoTMBIEHWE pe3oHaTopoB R, OM, BbIMUCIAKT No hopmyne
R=Y Mg, (5)

rne Y — OopAvHaTa, COOTBETCTBYKLWaA NCKOMOMY 3Ha4YeHWUKD JUHaMWYEeCKOro ConpoTuBNeHns, MM]
MR — macwTab 3anucu AWHaMN4eCKOro conpoTneBneHuns, Om/Mmm.
5.4.2 OTHOCUTENBHOE WU3MEHEHWE ONHaMNYeCKOro ConpoTrmelieHnMA B UHTepBane temMmneparyp cpenbl

AR
npv aKkcnnyartayun ? pacCyYMUTbIBAKOT MO cbopMyne
1

AR — Ymax 7YI L AR — Y‘I 7Ymin , (6)
R, Y R, Y
roe Ymax, Ymin — OpAauHaTa, COOTBeTCTByHLaa MakcMmanbHOMY U MUHUMAanNbHOMY 3Ha4eHUAM OUHaMu4e-

CKOro COMpoTUBMNEHWUSI COOTBETCTBEHHO, MM;
Y, — opawvHarta, COOTBETCTBYHOLLAS 3HAYEHWIO AMHAMWUYECKOro CONPOTUBEHNS NpW TeMnepary-
pe HACTPOWKKU, MM.

3a oTHOCWUTENbHOe M3MEHeHWe AUHAMWYECKOro COMpOTUBIIEHUS B MHTepBane TemMnepaTtyp cpegbl npu
3KCNnyaTauuy NpUHUMAIOT Haubornbllee U3 3HaYeHWI, NonyJYeHHbIX no copmyne (6).

5.5 MNMokazaTenu TOYHOCTU U3MEPEHUN

5.5.1 MpaHuubl MHTepBana, B KOTOpoM C BeposTHocTeio 0,95 HaxoguTca NOrpelwHocTs UM3MepeHus
AMHAMWYECKOro ConpoTUBNEHNs dg, %, onpeaensaioT no dopmyne

8r = £1,96 [2,)2 " {33;12 +(§;]2 +[aj%- 100]2, (7)

roe 0% — norpewHoOCTb 3arnuck gnHamMmm4eCKoro ConpoTneneHnsA Ha rpacblee, %, BbluMCnsgieMas no cbopnnyne

an _
=R (8)

3feck §, — MOrpeLwHoCTL rpaconocTponTens, %;
AR — MakcumanbHoe none 3anucu AMHaMUYEeCKOro conpoTreneHus, Om;
8% — MOrpeLlHoCTb CYMTLIBAHUSA AMHAMMYECKOTO CONPOTUBMNEHUS, %, BblUMCTAEMas No dopmyne

5 = Y8 .10p, (9)
1

30€ecb AL — MNOrpewHoOCTb CYNTBIBAHMA OUHAMKUYECKOro ConpoTnBneHus C rpacbw(a, MM.

5.5.2 paHuubl MHTEpBana, B KOTOPOM C YCTaHOBMEHHOW BepoAaTHOCThL 0,95 HaxoanTCst NOrpeLHocTb
onpeneneHust OTHOCUTENLHOMO U3MEHEHWS AMHAMUYECKOro CONPOTUBMNEHNS] B UHTEpPBarne TemMnepaTyp cpegbl
npu akcnnyartauuu 5( AR] onpegensarT no dopmMyne

LR

. %2 . \2 2 2 2
1,96 an cy
B ot e 00 (1B {ﬁ Lo(An] LA +[£.A_e} 100, (10)
{ﬂ Y, Mg 4fl 3 3 N Ng) A0 3
1
roe A" — norpelwHoCTb 3an1cu AMHaMUYECKOTO CONpOoTUBNeHUs Ha rpadmke, Om, Boldncnsemas no gpopmyne
AN =35 - AR, (11)
A% — norpelHocTb CHATLIBAHWMSA OUHAMWYEeCKOro COMpoTUBMEHUs ¢ rpaduka, OM, BblYMCnsieMas no
hopmyne
A= A, - M, (12)
5.5.3 lNMpumep pacyeTa nokasaTenen TOYHOCTU NPUBELEH B NpUNoXeHun A.
6
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MpunoxeHune A
(cnpaBovHoe)

anMprl pac4eTa nokasatenen TOMHOCTH

A.1 Meton 1

A.1.1 UcxogHble gaHHbIe
PeaoHatop ¢ yacTtotoi 10 My, nameHeHne OMHaAMUYECKOro CONPOTMBIIEHUA B MHTepBane TeMnepatyp cpedbl Npu

akcnnyatauun ot muHyc 10 °C go nnoc 60 °C He Gonee 4yem B OBa pasa OT 3HAYEHUS Npu TemMnepaType HacTPOMKM
nntoc 25 °C.

A.1.2 Ucnonk3yemasn annapartypa

A.1.2.1 lenepatop 14KI1M-200-004, norpelwHoOCTe M3MEPEHWS AUHAMWMYECKOro COMNPOTMBMNEHMS B npegenax
*(0,08R,,,, + 0,2) Owm;

B ogHoM npubope — £(0,03R,,,,, + 0,2) Om.
A.1.2.2 Tepmoctar THP-2, norpeluHocTs yCTaHOBNEHWS 1 NOAEpKaHWA TeMnepaTypel B npegenax +2 °C.

WamepeHua npoeoaat 4epes 10 °C. Pesynsrathl uamepeHuid npeacraBneHsl B Tabnuue A.1.

Tabnuua A1

0,°C -10 0 10 20 25 30 40 50 60
R, Om 20 27 29 30 32 40 46 28 30

OnpenensnT OTHOCUTENBHOE U3MEeHeHWe OUHAMUYECKOTo CONpOTUBMEHUs no dopmyrne (1)

AR _46-32 . AR 32-20 ..
R, 32 R, 32

3a oTHocUTernbHOE U3MEHEHWE NPUHUMaIOT 3HadeHune 0,43.
OnpegensoT KoauLMeHT BNUAHWUS No opmyne (
46 -32
o =
32

3).

1 7
-—=0,028 1/°C.
15

Mo dopmyne (2) onpegensoT rpaHuLbl HTepBarna, B KOTOPOM C YCTaHOBMEHHOW BeposATHOCTLO 0,95 HaxoauTes
MOrPeLUHOCTE 3MEPEeHNA AMHAMNYECKOro CONPOTUBIEHNS.

8y 2 -
8 =106 (5} +[0,028-—-100J = 48,24 %.

V3

Mo opmyne (4) onpegenaloT rpaHvubl MHTEPBana, B KOTOPOM C YCTaHOBMNEHHON BepoATHoCTeo 0,95 HaxoguTen
NOrpeLHOCTE OTHOCUTENBHOTO M3MEHEeHUA OMHAMWYECKOTO COMPOTUBNEHNA.

2 2 2
sﬂfﬂégzs‘/(%] J{%J +[ 14\/2_} 100 = 7,8 %.
[?j 163
A.2 Metop 2

A.2.1 WUcxogHble OaHHble

Pesonatop ¢ 4actotoi 10 My, nameHeHne AMHaMUYECKOTO COMPOTUBIEHNSA B MHTEpBane TeMnepaTyp cpenbl npu
akcnnyataumu ot muHyc 10 °C go nntoc 60 °C He Bonee 4yeM B ABa pasa OT 3HA4YeHWUs NpK TeMnepaType HaCTPOMKK MIKC
25°C.

A.2.2 Ucnonb3yemas annaparypa

A.2.2.1 Peructpatop 14MY-120-051, norpewHocTe namepenna B npegenax =0,1R, . Macwrab sanucu guHamu-
yeckoro conpotusrieHnsa 1 Om/mm.

OTHocuTenbHasa norpeLlHocTs rpacdonoctponTens B npegenax 1,5 %.

MNone 3anucuk AnHamuydeckoro conpoTueneHnsa 100 Om.

MNorpewHocTs cunThIBAHWA B Npedenax 0,5 Mm.

KoadhduuymeHt srniodeHusa Temnepatypel 0,028 1/°C.
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A.2.2.2 VamepsoT NMHENKON C LieHow deneHna 1 MM opauHaTthl ToMeK, cooTeeTcTylolme Ry, R

OengoT OTHOCUTENBHOE n3MeHeHue no dopmyne (6)

AR  46-32 AR 32-20

—= =0,43; —= =0,37.
R, 32 Ry 32
3a OTHOCUTENBHOE M3MEHEHWE NPUHMUMAKOT 3Ha4eHue 0,43.
[na ganbHelwero pacyeta HeobXoaUMO BbIYMCIINT!
53”:M:1,55 %: 50‘*:M:4,7 %.
32 32

R

a1 ONpe-

min’

Mo dhopmyne (10) onpegensoT rpaHyLbl MHTEPBaNa, B KOTOPOM € yCTaHOBNeHHoW BepoaTHocTeio 0,95 HaxoauTtes

norpelwHoCTe OTHOCUTEITBHOTO M3BMEHEHWNA JUMHAMUYECKOro CONpoOTUBNEHWA.

2 2 2 2 2
2o ) (50 () () (e | roo-eoe
=) i
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