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Mpepgucnosue

1 PABPABOTAH ®epepanbHbiM rOCyAapCTBEHHbIM YHUTapHbIM npeanpuatueM «HayyHo-uccre-
[OoBaTeNbCKNA MHCTUTYT (PU3NYECKON OMTMKM, ONMTUKU Na3epoB U WH(OPMALMOHHBIX OMNTUYECKUX CUCTEM
Bcepoccuiickoro Hay4yHoro ueHTpa «locyfapCcTBeHHbli ONTUYeCKUit MHCTUTYT um. C./. Basunosa» (®ryr
«HANDPOONNOC BHL, «FON um. C.N. BaBunosa») n O6WECTBOM C OrpaHW4YeHHO/ OTBETCTBEHHOCTbIO
«HHOBaLnoHHOe npegnpuatne «<HUBO — ®oToHuka» (OO0 UM «HLUBO — ®oToHMKa»)

2 BHECEH TexHnuyeckum KoMuUTEeTOM MO cTaHgapTulaumm TK 296 «OnTuka n )oToHMKa»

3 YTBEP)XAEH W BBEAEH B AEWCTBWE MMpukasom deaepanbHOro areHTcTBa N0 TEXHUUECKOMY
perynupoBaHuio n metponorum ot 10 Hoa6ps 2020 r. Ne 1045-cT

4 BBEJEH BIMEPBbIE

MpaBuna NpUMEHEHNs HACTOSILLEr0 CTaHAapTa yCTaHoB/EHbl B CTaTbe 26 ®eBpasnblioro 3akoHa
oT 29 moHA 2015 r. No 162-®3 «O cTaHgapTwusauun B Poccuiickoin ®egepauum». VHdopmaums o6
N3MEHEeHNAX K HaC T osALLeMy CTaHfap Ty ny6ankyeTCcsa B eXXerogHom (Mo CoCTOsHNI Ha 1aHBaps TekyLero
roga) MHopMaLnoTIOM ykasaTene «HauvoHanbHble CTaHAapThi», a ouuManbHblili TEKCT U3MEHEeHWi
M NONpaBoOK — B €XEeMEeCAYHOM MHCOpMaLMOHHOM yKasaTene «HauuoHasnbHble cTaHaapThi». B cnyvae
nepecmMoTpa (3amMeHbl) AN OTMEHbI HACTOSILLEr0 CTaHAapTa CooTBeTCTBYyLee yBefoMeHe byaeT
ony6/IMKOBaHO B GMXalLLEM BbIMYCKE €XeMeCAYHOro MH(OPMALMOHHOIO ykasaTensa «HauuoHanbHble
cTaHfapThi». CoOTBETCTBYyWLWAsA WHpopMauns, yBefOMIEHME U TEeKCTbl pasMewalnTca Takke B
MHOPMaLMOHHOW cucTeme 06LLero nofb3oBaHna — Ha odhuLmanbHOM caii Te defepasbHOro areHTcTBa
No TEeXHNYEeCKOMY PeryimpoBaHnio 1 MeTPONOrUN B ce T MHTepHeT (Www.gost.ru)

© CtaHpapTuHdopm. odpopmneHne. 2020

HacTosAwwii ctaHAapT He MOXeT GbITb NOHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pac-
MpoCTpPaHeH B kKayecTse ohnLMaNbHOTO N3faHns 6e3 paspeleHns ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY PEeryupoBaHuio U MeTposorum
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HAUMOHANBHBIAN CTAHOLAPT POCCUMCKOWN SGELEPALUNMN

OnTuka u oToHMKA
OATUYUNKN BOTOKOHHO-ONTUYECKUWE

[laTunkun TemnepaTypbl HA OCHOBE BOJIOKOHHOW 6P3arroBCKO PeLOTKN.
O6umne TexHMYeckme TpeboBaHNA U MeTOAbl UCMbITAHWUNA

Optics and Photonics. Fiber-optic sensors. Temperature sensors based on fiber Bragg grating. General technical
requirements and test methods

[fara BBegeHns — 2021—03—01

1 O6nacTtb NpUMEHeEHUS

HacTosAwWwuii cTtaHgapT pacnpocTpaHaeTcs Ha BOSIOKOHHO-ONTUYECKNE AaTUuKu 418 U3MEPEHUs Temne-
paTypbl Ha OCHOBE BOJIOKOHHOW 6parroBckoil peweTkn (aanee — BO/AT), npuMeHseMble B pPas3/iMyHbIX OT-
pacnax aKOHOMUKMN (MalWHOCTPOEeHNe, aBnacTpoeHne, aToMHasa 1 3/IeKTpoaHepreTuka, HedTaHaa 1 razosas
oTpac/un, CTPOUTENLCTBO M 3KCNyaTauumsa 34aHni 1 COOpPYXeHUn n ap.).

HacTtosawwmin cTaHgapT yctaHaBnmMBaeT TexHuyeckue tTpebosaHnsa ans BOAT. npuHuun paboTbl KOTOPbIX
OCHOBAH Ha MCNOMb30BaHWW OAHOW WAWN HECKO/IbKMX BOJIOKOHHbIX GP3rroBckux peweTok (BBP) B kavecTtse
YyBCTBUTE/IbHOTO 3/IEMeHTa gatyuka.

HacTtoawuii ctaHaapT ycTaHaB/vMBaeT OCHOBHble XapakTepPUCTUKM BOSIOKOHHO-OMTUYECKOro Aatuymka
AN N3MepeHust cTaTuyecknx 1 AMHaMUYeCcKux 3HaueHnii TemnepaTypbl Ha ocHoBe BBP, MeTofbl UCMbITAHWUA,
OCHOBHbI€ 3KCM/yaTaluWOHHble napamMmeTpbl U XapakTepucTUKN U3MepuTesibHbIX NPUO6OPOB ANSA CUYUTbIBAHUSA
onTuyeckoro curHana BBP.

HacToawwmii ctaHfapT pacnpocTpaHsieTcs Ha BBP ¢ nocTosiHHbIM nepuogom (04HOPOAHbIE U anofm3u-
poBaHHbIE), 3anncaHHble B M30TPONHOM BOJIOKOHHOM cBeToBoAo (BC).

Ha apyrve Tvnbl BONOKOHHbIX pewweTok (4IMHHONEPNOAHbIE BOSTIOKOHHbIE pelleTkn, HeoaHOpoaHble BEP.
BBEP B aHM3oTponHoM BC 1 T. 4.) HacTosiwumiA cTaHAapT He pacnpocTpaHsieTcs.

2 HopmaTuBHbIE CCbIJIKKN

B HacTosiwem cTaHfapTe MCMosib30BaHbl HOPMATUBHbIE CCbISIKM Ha cnefylolime cTaHgapThbl:

FOCT 8.585 locypapcTBeHHasa cuctema obecnevyeHns eguHcTBa namepeHuii. focyagapcTtBeHHas nose-
pouyHas cxema ANA CPeAcTB U3MEPEHUn A4NNHBI U BPEMEHUW pacnpoCTpaHeHUsa curHana B CBETOBOAE, CpefHel
MOLLLHOCTU, OCNabneHnsa n ASINHbI BOJIHbI ONTUYECKOTr0 U3NYyYeHUsA 418 BOSIOKOHHO-ONTUYECKUX CUCTEM CBA3U
1 nepegayn nHcopmayum

FOCT 12.2.007.0 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. M3genua anektpoTexHuyeckne. Ob6wme
TpeboBaHMa 6e30nacHoOCTH

FOCT 6651 locygapcTBeHHasi cuctema obecneveHns eanHCTBa U3MepeHuii. TepmonpeobpasoBartesnun
COMPOTUBAEHNA U3 NNATUHbI, MeAN N HUKeNnsa. ObLmne TexHnYeckme TpeboBaHNSa U METOAbl NCMbITAHWU

FOCT 15150 MawuHbl, NpUG0opbI U Apyrne TexHnyeckne mnsgenusa. icnonHeHua gnsa pasanyHbiX Kav-
MaTu4eckmx paioHoB. KaTeropuu, ycnoBus aKkcnayaTaunnu, XpaHeHUs u TpaHCnopTUpoBaHUs B 4acTu Bo3gei-
CTBUSA KNUMaTUYeCKUX hakTopoB BHeLLHel cpefbl

FOCT 18620 WN3penuna anekTpoTexHuyeckne. Mapkuposka

FOCT P 2.601 EpguHas cucTema KOHCTPYKTOPCKOW JOKYMeHTauun. SkcnayatalMoHHble 4OKYMEHTbI

MN3paHue ouymansHoe
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FOCT P MCO 5725-2 To4HOCTb (NPaBu/ibHOCTb U NPELM3NOHHOCTb) METOL0B 1 pe3ynbTaTtoB nsmepe-
HWii. YacTb 2. OCHOBHOI MeToj onpejenieHns NOBTOPSAEMOCTM U BOCNPOM3BOAMMOCTH CTaH4apTHOro meToaa
n3mepeHunii

FOCT P M3K 60068-2-1 VcnblTaHUs Ha BO3[elCTBME BHelWwHuXx akTopoB. YacTb 2-1. McnbiTaHus.
NcnbiTaHne A: Xonop,

FOCT P M3K 60068-2-2 WcnbiTaHNsi Ha BO3AEeNCTBME BHELWHUX hakTopoB. YacTb 2-2. VcnbiTaHus.
WcnbiTaHne B: Cyxoe Tenso

FOCT P M3K 60068-2-10 WcnbiTaHMS Ha BO34eCTBME BHEWHUX hakTopoB. YacTb 2-10. McnbiTaHus.
VcnbiTaHne J v pykoBoACTBO: Mpn6GOCTONKOCTb

MpumeyaHune — MpuNOMb3OBAHNN HACTOSLLMM CTaHAAPTOM LEN1ECO06Pa3HO NPOBEPUTL AEVCTBIE CChINIOUHbIX
CTaH4apTOB B MHGDOPMALOHHON CCTEME OBLLENO N0JIb30BaHNS — Ha OoMLMaTIbHOM caiiTe defepasibHOro areHTCTBea no
TEXHUYECKOMY PEry/IMPOBaHMIO M METPOSIOTUMN B CETU VIHTEPHET W/ MO EXET0AHOMY UHC(OPMAaLMOHHOMY yKasaTeso «Ha-
LMOHa/IbHbIE CTaHAAPTbI», KOTOPbIV OMY6G/IMKOBAH MO COCTOSIHMIO Ha 1 iHBapsi TEKYLLLEro rofa, v no BbiNyckam exemMecsiy-
HOTO H(POPMALIMOHHOIO YKasaTens «HauuoHasbHble CTaHAapTbI» 3a TEKYLWIA rof. EC/M 3aMeHEeH CCbiNOYHbINA CTaHaapT,
Ha KOTOpbIii jJaHa HeAaTVPOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh AEACTBYIOLYI0 BEPCUIO 3TOMO CTaHapTa
C YYETOM BCEX BHECEHHbIX B A@HHYI0 BEPCUIO N3MEHEHUIA. EC/IN 3aMEHEH CCbIIOYHBIN CTAHAAPT, HA KOTOPbLIN AaHa AaTu-
poBaHHasi CCbI/IKA, TO PEKOMEH/YETCS UCMO/b30BaTh BEPCUIO 3TOTO CTAHAAPTA C YKa3aHHbIM BbILLE TO40M YTBEPXAEHUS
(NpuHATMSA). ECnn nocne yTBepXaeHUst HaCTOSALLEro CTaHAAPTa B CCbINIOYHbINA CTaHAAPT, Ha KOTOPbIN AaHa 4aTMpoBaHHas
CCbIfIKa, BHECEHO M3MEHEHWE, 3aTparyBatoLLee NOJOXeHWe, Ha KOTOPOe AiaHa CCbifika, TO 3TO NOSIOKEHUE PEKOMEHAYETCS
NPUMEHSTL 63 yueTa AHHOMO N3MEHEHUs. ECN CCbINOYHBIN CTaHAAPT OTMEHEH 6e3 3aMeHbI, TO MOJI0KEHME, B KOTOPOM
[laHa CCbISIKa Ha Hero, PeKOMEeH/yeTCsi NPUMEHSTb B HacTu, He 3aTparmBatoLLell 3Ty CCbUIKy.

3 TepMuHbl 1 onpegeneHus

B HacTtoslwem cTaHpapte nNpuUMeHeHbl cregyllne TepMUHbl C COOTBETCTBYHWOLWMUMU onpegene-
HUAMU:

3.1 BOJIOKOHHO-ONTUYECKU gaTymk Temnepatypbl; BOAT: KOHCTPYKTMBHO 060Cc06/1€HHAs YacTb On-
TMYECKO cucTeMbl M3MEepPeHns, NpeAHasHa4YeHHasa A/ 10KaNbHOro M3MepeHusa TemnepaTtypbl U cocToswas
U3 crneaywmnx KOHCTPYKTUBHbBIX 3/1EMEHTOB:

- YyBCTBUTE/IbHOIO 3/1IEMEHTa BOJIOKOHHO-ONTUYECKOro JaTtymka TemnepaTypbl, ABAAIOWErOCA O4UHOY-
HOIi BOJTIOKOHHOW 6parroBCKOi peLleTkoi TM60 MacCMBOM BOJTOKOHHbIX GPIrTOBCKUX pPeweToK C pasiMyHbIMK
pe30HaHCHbIMMW A/iMHaMun BOJH (cM. 3.3);

- Kopnyca, obecneynBamLero MakcuManbHO BbICTPYI0 Nepefavy Tennaa K YyBCTBUTE/IbHOMY 3/IEMEHTY
BOJ/IOKOHHO-ONTUYECKOTO faTynka Temneparypsbl;

- BXO[HbIX/BbIXOAHbIX BO/TOKOHHbIX CBETOBO/0B.

MpumeyaHune — Matepuansbl BC (cepauesuHbl, 060104K/ 1 BHELLUHEro NOKPbITKA) 1 Koprnyca BOAT onpeaensi-
10T rpaHuubl paboyero gnanasoHa (cM. 3.14) gatumka.

3.2 BO/IOKOHHas 6parroBckas peweTka; BBP: BonokoHHas peweTka nokasaTens npenoMieHus,
npegcraensowas co6oit y4acTok 04HOMOL0BOrO BOJIOKOHHOTO CBETOBOAQ, B CepfLeBuHe KOTOPOro MHAYLM-
poBaHa nepuoguyeckas CTpykTypa rnokasaTtesns npesomsaeHus c nepuogom Jl.

MpumeyaHune — PaccmaTpuBaemMble B CTaH4APTE BOSTOKOHHbIE GP3ITOBCKME PELUeTKN UMEKT NOCTOSHHbIN ne-
pUOA 1 OTPaXatoT Y3KuiA y4acToK cnekTpa B6/IM3N pe30HaHCHOW A/MHbI BOsHbI Ag (cMm. 3.3).

3.3 pe3oHaHcHas (6parroBckas) AJIMHA BOJIHbI )b : [l/IMHA BOJIHbI MaKCMMas/ibHOTO OTPaXEHUS UK
MWHUMaJIbHOIO NPOMyCKaHWA B COOTBETCTBYIOLUX CNEKTPax BO/IOKOHHOI 6parroBckoli peweTtku (cm. 3.2).

MpumeyaHuns

1 Ecnv TEPMUH NPUMEHSIOT K BO/TOKOHHO-ONTUYECKOMY AAaTumky Temnepatypbl (cM. 3.1). To nogpasymeBatoT peso-
HaHCHY0 [/IMHY BOJIHbI YyBCTBUTE/ILHOTO 3/1IEMEHTA [0 MOHTaXa JaTumka.

2 Pe30HaHCHyI0 A/1MHY BOJHbI Ag 3a4al0T ypaBHEHVeM

>B=2"eJl. (1)

rae n ™ — ahpeKTUBHBIN Noka3aTe b NPESIOM/IEHNSI OCHOBHOW MO/Abl BOTOKOHHOTO CBETOBOAR;
1 — nepuwop BOMIOKOHHOW 6P3ArroBCKOW peLLeTku.
Pe30HaHCHY10 [/IMHY BO/HbI . Kak MPaBu/o, BbIpaXkaloT B HAHOMETpaX.
3 lepviog BOTIOKOHHOV 6P3rrOBCKO pelueTkn — paccTosiHMe MeXAy COCeAHVMM LITpUXamy Nepuoandeckoit CTpyk-
Typbl Mokasatesis NpesioMIeHNS BOSIOKOHHOM GParToecxoii peLueTku.

2
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3.4 pedhepeHcHas gnuHa BONHbI X, Pe3oHaHCHaa ANvMHa BOJIHbI BO/IOKOHHOM GP3rrOBCKON peLlueTku
nocne MOHTaxa BO/IOKOHHO-OMTMYECKOro faTunka TeMnepartypbl, OT KOTOPOli NPOBOAAT OTCYET U3MEHEHUS NB,
M3MepeHHas Npu HayanbHoOW Temnepatype TQ

MpumeyaHne — Xq= Xs(l0).

3.5 N3MeHeHne pe30HAHCHOW A/TNHbI BOJIHbI BOJTOKOHHOW 6P3arroBCKON peweTkn Npu N3MeHeHUn
TemnepaTypbl:

3.5.1 abconwTHOoe nameHeHune J1/7(I): Pa3HOCTb MeXAy 3HaYeHnem N3MEepPEHHbLIM NPU HEKOTOPOWA
Temnepatype T, n pechepeHCHO ANHON BOMTHBI BOSTOKOHHOM GParroBCkoii peweTkn (cm. 3.4).

MpumeyaHune — ABCONOTHOE U3MeHeHre OnB(7") BbIMUCAAIT U3 BbIpaXKeHNs
A>«(Tr) = X8{T)-X 0. @

AnB(I") BbIpaxaloT B HAHOMEeTpax Uan AuKoMmeTpax.

3.5.2 oTHocuTenbHoe nameHeHue &(T): Be3pasamepHas Be/iMunMHa, paBHas OTHOLEHWO aGCO/IOTHOTO
M3MEHEHUS ANVNHbI BO/THbI BOJTOKOHHOM 6parroBckoli peweTku (3.5.1) K ee pecpepeHCHOMY 3HaueHuto (cm. 3.4)
L,() = NXs (7-yX0.

MpumMmeyaHune — B CBA3MC TEM. YTO OTHOCUTE/IbHOE U3MEHEHUE >B. KaK NPaBusio, OCTaTOYHO MaJio, ero yao6-
HO BbIpaXaTb B MUI/IMOHHbIX 40N18X (ppm): 1 ppm = 10'®.

3.6 Koa(hphnumeHT NponyckaHUa BOTOKOHHOI 6parroBckoin peweTkn TAC: OTHOWEHWE MOLLHOCTMU
CBETOBOI BOJ/IHbI, NpoLlejlleii Yepe3 BO/TOKOHHYI0 6parroBckyto peweTky (PT), K MOLLHOCTN BXOAHO CBETOBOWA
BO/IHbI (PO) Npu n3mepeHnn Ha pe30HaHCHOW ANVMHE BOJIHbI BO/IOKOHHON GP3rroBCKOl peLueTku.

MprumeyaHne — KoadhhmuUMEHT NpPoNyckaHWs BOIOKOHHOW GP3ITOBCKON pPeLLeTKM, Kak NpaBusio, BblpaxatoT B
npoueHTax (TfiG = PI"'PO - 100 %) nnu geumbenax (Tg” = 10 «ig(PT'PO)].

3.7 k03P NLMEHT OTpPaxXeHNss BOTOKOHHOI 6parroBckoii peweTkn RBQ: OTHOWweHne MOLWHOCTU
CBETOBO BOJ/IHbI, OTPAXEHHO! BONOKOHHOI 6parroBckoit peweTkol (Pft), K MOLWHOCTN BXOAHOW CBETOBOW BO/I-
Hbl (PO). Npy n3mepeHnn Ha pe30HaHCHOI A/IMHE BOTHbI BO/TOKOHHOM 6p3arroBCKOl peLueTku.

MpumMmeuyaHne — KoathpuLMEHT OTPaKEHUSI BOSIOKOHHON GPIrrOBCKOM peLueTky, Kak Npasuio, BbipaXaloT B
npoLeHTax

*eG =fy po-100 % ?3)
nnu geumbenax
PfiG = tO-1a(Po/(Po- Pr) 4)
Yallle Bcero nogpasymeBaroT, UTO ONTUYECKUe NOTEPU HA as Maslbl U CNPaBEeA/IMBO COOTHOLWEHe PT+ PR=PO.

3.8 cnekTpanbHas WUPUHA BOTOKOHHON 6parroBckoit peweTtkn W: MonHas wupnHa Ha ypoBHe no-
NIOBUHHOW aMnAnTyAbl MakCMMyMa (CM. PUCYHOK 1) OTpaxeHWs Ha A/InHe BOJIHbI JIB.

MpumevyaHune — W, kKak Npasusio, BbIpaXatoT B HAHOMETpaX.

3.9 60KOBble MaKCUMyMbl B CNeKTpe OTPaXXeHWs BOJIOKOHHOW GpParroBCKoi pelneTkn: [JONOAHU-
TeNbHble MaKCUMYMbl B CMIEKTPE OTPaXeHUsl, pacrnosioXeHHble C 06enx CTOPOH OT OCHOBHOTO MakCcvMyma BO-
NTIOKOHHOW 6P3rroBCKOl peLleTKu.

MpuMmeyaHne — B OAHOPOAHBIX BOIOKOHHbIX GP3ArTOBCKMX pelleTkax amnamtyAa 60KOBbIX MakCMMyMOB cha-
[laeT Mo Mepe yAasieHUst 0T OCHOBHOTO MakcuMyMa. [15 yMeHbLUeHUs aMnanTyAbl 6GOKOBbIX MakCUMyMOB UCMOMNb3yeTcs
anoau3aums BO/IOKOHHON GP3rroBCKOV peLueTku.

3.10 OoTHOCUTENbHbIN YypoBEeHb GOKOBbIX MakCMMymMoB: OTHOLWEHWe aMNANTY[ OCHOBHOIO W Hau-
60nblwero 60K0OBOro MakCMMyMOB, Bbipa)XXeHHoe B geunbenax (Cm. nosmuunto 1Ha pucyHke 1).

3.11 oTHOWeHWe cUrHan/lym B CreKTpe oTpaxeHns BOTOKOHHON 6parroBckoit peweTtkn SNRFBG:
OTHOLWEeHNe curHana, NPonopLMOoHaNbHOrO CMeKTPasbHOW MJIOTHOCTU MOLLHOCTU ONTUYECKOTO WU3Ny4veHus,
OTPaXXEHHOr0 Ha Pe30HAHCHOW A/MHe BOJSIHbI BBP. K yPOBHIO 3/IEKTPOHHOTO WyMa annapaTtypbl CUCTEMbl 13-
MepeHUsl. U3MePeHHOMY Npn OTCYTCTBUM ONTUYECKOro curHana.

MpumeyaHus

1 BbipaxatoT B geumbenax (CM. No3nLMi0 2 Ha puUcyHke 1).

2 B HeKOTOpbIX C/yvyasX MUHUMaIbHbI/ YPOBEHb PErncTpaLum Nnosie3Horo ONTUYECKOro CUrHana onpeaensitoT He
3M1EKTPOHHBLIM LLIYMOM, @ NapasuTHON ONTUYECKOI COCTaBNSAOLLEN (3aCBETKOW CNEKTPOMETPa).
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1544 1645 1545 1547 1545
[A.N1M BOJHbI, HM

1 — OTHOCWUTENbHbI ypOBE€Hb 60KOBbIX MaKCUMyMOB.
2 -m OTHOWEHKNE CVITHaLU'UJyM B CNeKTpe oTpaxeHuns BOJIOKOHHOA 6p3I'I'OBCKOI7I peweTkn

PuncyHok 1— TunoBoii cnekTp 0TpakeHWsi O4HOPOAHO BO/TOKOHHOI GP3rroBCKO peLueTku

3.12 YYyBCTBUTENbHOCTb PE30HAHCHOW ANUHBI BO/THbI BOJTOKOHHOW 6P3rroBCKO peLweTkn K Tem-
nepatype Kr: MNapameTp, 03HavawwWnii CKOPOCTb N3MEHEHNSI PE30HAHCHON ATINHbI BO/HbI /1B NPU U3MEHEHUN
TemnepaTtypbl BOJIOKOHHOW 6P3arroBCKOW peLlleTku.

MpumeyaHnsa

1 3710T NapameTp Tawke sBAseTCA yHKUMel TemnepaTypbl, NO3TOMy BO3MOXHO MCMOMb30BaTb anmnpoKcuMaLuio
cnepytoLero suga:

A(T) = KT(T)AT, (5)

roeKr (M) =K’ -(1 +K24T (1+K34T(1 +...));
AT = T- Til— uameHeHue TemnepaTypbl BO/IOKOHHON 6parroBCKOI peLleTKu.

2 JInHeliHbliAi k03 (PULMEHT NPUBEAEHHON 3aBUCMMOCTU BbIPaXalT Yepe3 napaMeTpbl MaTtepuana BOSIOKOHHOrO
cBeToBoja (Kak npaswno, KBapLieBoe CTek0) no hopmyne

1 tniT

K; =a+
“orr OT (&)

rae a — KoadhULMEHT TeM/I0BOro pacLUMpeHus.

3.13 MUHMManbHbIN pabounit paguyc m3rmbéa BONOKOHHOTO cBeToBOfa: MuWHMMaNbHbIA paguyc,
Ha KOTOpbIii BXOAHbIE/BbIXOAHbIE BO/IOKOHHbIE CBETOBOAbI MOTYT 6bITb M30OTHYTbl 6€3 YBENIMYEHUS BHOCUMbIX
noTepb CBEPX AOMNYCTUMOrO YpoBHA (a ~ 1 AB), T. e. 6e3 yxyalweHns paboTocnoco6HOCTU BOSIOKOHHO-ONTUYe-
CKOro flatumka Temnepartypbl.

3.14 pabouunii guanasoH TemnepaTyp BOSTIOKOHHO-ONTUYECKOTO AaTymMka TemnepaTypsbl: [inanasoH
TemnepaTypbl, KOTOPbIA MOXHO M3MEPUTb BO/TOKOHHO-ONTUYECKUM AaT4YMKOM TemnepaTypbl B COOTBETCTBUMN C
TexHnyeckumn ycnosmsammn Ha BOAT KOHKpeTHOro tuna.

MpumeyaHune — Vicnonb3oBaHe BOSIOKOHHO-ONTUYECKOTO AaTumka TemnepaTypbl BHE 3TOr0 Auanas3oHa MoxXeT
NPUBECTM K BbIXOAY €ro U3 CTpos.

3.15 nocTosiHHas BpeMeHU BOJIOKOHHO-ONTMUYECKOro gatymka TemnepaTypbl T: Mokasatenb, xa-
pakTepusylowniica cTyneHyaTbiM U3MeHeHnemM TemnepaTypbl 06bekTa U3MepeHuii.

MpunByaHng
1 TOCTOSIHHYIO BPEMEHW BO/TOKOHHO-OMTUYECKOro AaTymka TemnepaTypbl U3MEPSOT NpW CTyNeHYaTOM U3MEHEHUN
TemnepaTypbl 06bekTa usmepenuii ot I, go 2.

4
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OTK/IMK BOJTOKOHHO-ONTWUYECKOT0 AaTumka TemnepaTypbl Ha Takoe MU3MEHEHUe paccMaTpuBatoT C UCMO/b30BaHNEM

yHKL MM
T=Ti+(T2- T,)(1 - exp(//te). (7)

MocTosiHHan BpeMeHu Te Npy 3TOM O3Ha4aeT, Yepe3 Kakoe MokasaHue BOJIOKOHHO-OMTUYECKOro Aartyvka Temne-
paTypbl n3MeHslOTCA Ha 1 - 1/e (63.2 %) oT pasHocTv Temnepatyp T2- T-\. STOT napameTp BbipaXaloT B CeKyHAax U
MunaMcekyHaax. MocTosiHHY0 BpeMeHU BOJIOKOHHO-OMTUYECKOro Aatynka TemnepaTtypbl onpeAensioT ¢ UCNno/ib30BaHu-
eMm KoathduLmeHTa TemMnepaTyponpoBOAHOCTM MaTeprasioB BOIOKOHHOMO CBETOBOAA W KOpMyca BOIOKOHHO-ONTUYECKOro
AaTtynka TemnepaTypbl.

2 Bpems OTKMKa BO/TOKOHHO-ONTUYECKOro AaTumnka TemnepaTypbl Ha CTyneHyaToe n3MeHeHue Temnepatypbl 95 %
(oT 3HayeHuss pasHocTn Temnepatyp 12- I,) onpegensior kak 3 *TB. @ 99 % — kak 5 *Te.

3.16 BHOCWMMbl€ NOTEPU BOJTOKOHHO-ONTUYOCKOTO faTunka TemnepaTypbl a(k MapasuTHble notepu
MOLLHOCTW ONTUYECKOIO U3/TydeHust Npu NpoxoxaeHun no BC ¢ BEP 1 Ha coeAUHUTENbHbLIX 3/IeMeHTax.

4 Knaccudukaumsa

4.1 Mo uncny BEP B uyBCcTBUTENBHOM 3n1emeHTe (U3) BOAT knaccuduumpytoT:

- Ha ToYeuHbln (c ogHOW BBP);

- KBa3upacnpegeneHHsolii (c maccnsom BBEP).

4.2 Tlo uucny BbiIXxoAHbIX cBeTOBOAOB BOAT knaccutuumnpyoT:

- Ha npoxogHble — BOAT c BxoAHO/BbixogHOW BC. MoryT 6bITb UCNONb30BaHbl Kak 3BEHO B LEernoyke
TOoYyeyHbix BOAT. pacnonoxeHHbIX nocsiefoBaTefbHo;

- KOHUeBble — BO/AT ¢ BxogHbIM BC. MoryT 6bITb MCMONb30BaHbl TO/IbKO Kak eAUHUYHbIA NOKaNbHbIN
BOAT. O6beanHeHne taknx BOAT MoXeT 6biTb OCYLLECTBAEHO C UCNOMIb30BAHWEM ONTUYECKUX pa3BeTBUTE-
nei nnu nepeknwyatenei.

4.3 o Buay okoHuoskn BC BOAT knaccuduuympytor:

- Ha OKOHUOBaHHble — BO/AT ¢ onTMYecKMMN coeANHUTEeNAMMN Ha BbIXOAHbIX BC;

- HEOKOHL0BaHHble — BO/T 6€3 oNTUYECKUX COEANHUTENEN Ha BbIXOAHbIX BC.

4.4 Mo cnocoby moHTaxa BOAT knaccuguumnpytoT:

- Ha NoBepxHOCTHble — BO/AT. npefHa3HayeHHble A1 MOHTaXa Ha NOBEPXHOCTU U3MepAeMoro o6b-
eKTa MnocpefCcTBOM MeXaHM4YeCKOro KOHTakTa NOBEPXHOCTEeN, NpukienBaHus, naku WAM WHbIX Cnoco6oB
KpenneHus;

- 30Hf0Bble — BOJAT. npeAHas3HauvyeHHble 419 NOTPYXEeHUA B U3IMepsaemMyto cpeay;

- BcTpansaemble — BO/T. BC ¢ BBP KOTOpOro HenocpeAcTBEHHO MHTErpupyeTca B matepuan nusmeps-
emMoro o6bekTa.

4.5 o BepxHeli rpaHuue paboyero gnanasoHa Temnepatypbl BOAT knaccuduunpytoT:

- Ha cTaHfapTHble (BEpXHWiA Npeaen AnanasoHa naMepsieMbix TemnepaTyp He npesbiwaeT 80 BC);

- BbICOKOTEMMepaTypHble (BEPXHUI npefen AuanasoHa W3MepseMblXx TemnepaTyp He npesblwaeT
250 X);

- cneynanbHble (BEPXHUI Npegen gnanasoHa namepsaeMblx TemnepaTyp npesbliwaet 250 X).

5 TexHuuyeckue TpeboBaHus

5.1 OCHOBHble NapameTpbl K XapakTepucTukun

5.1.1 YyscTtButenbHocTb BOAT Kk Temnepartype

5.1.1.1 W3meHeHue pe30HaHCHOI ANHbI BO/HbI BEP B coctaBe BOAT OTHOCUTE/IbHO M3MEHEHUS TeM-
nepartypbl onpefensercs Bbl3BaHHbIMU:

- HENocpeACTBEHHO U3MeHeHMeM TemnepaTypbl BC (cm. 3.12):

-pecopmauneit BC n TepMuyeckn MHAYLUMPOBAHHbIMU AedopMaunsimMu KOHCTPYKTUBHbIX 3/IEMEHTOB
Kopnyca A9 NOBEPXHOCTHbIX U 30HA0BbLIX BOAT nam matepunana KOHTPOAMpyeMoro o6bekta 415 BCTpausa-
emblx BOAT.

5.1.1.2 [nAa onpegeneHuna TemnepaTtypbl ¢ ucnonb3opaHnem BOAT npuMeHSIOT KaslMOGpPOBOYHYIO 3aBu-
CMMOCTb. 06paTHyl0 NpuBeaeHHol B 3.12:

AT(A)=T(A)-T0=Ka(A)A. (8
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r(B)=T0+/Ca(A)A, C)]

rae Ka(Ad) =Ka <L+ KA @ +Kjal <@+ ..);
[l — oTHOCUTeNbHOE U3MEHEHVEe Pe30HaHCHON AMNHbI BOMHbI BBP B KOHCTpykuun BOAT (cm. 3.5.2).
B aTOM ypaBHEHMM UCNOMb30BaHWE 4/ieHOB 60/1ee BbICOKOrO Mopsjka No3BosseT yayylaTb TOYHOCTb
n3MepeHnin, ocobeHHO Ha Kpasx paboyero gnanasoHa Temnepartypbl BOAT.

MpumevyaHuns

1 BO3MOXHO VCMOb30BaHVe APYTMX annpoKCUMUPYHOLLMX 3aBMCUMOCTEl, obecneunBatoLmnx Tpebyemyo TO4HOCTb
onpejeneHns Temneparypbl.

2 lMapameTp, NOKa3biBAIOLLWA CKOPOCTb U3MEHEHUS PE30HAHCHO A/IMHbI BOMHbI JiA MPY 3MEHEHUN TemnepaTtypbl
BEP Take sBnsetcs yHKUMER Temneparypbl, NO3TOMY BO3MOXHO VUCMO/b30BaThb annpokcUMaLuio CneayoLLero suaa:

L(7) = KT<7)AT. (10)

roe KM(T) =Kf « (1 +KEAT «(1 +K?24401 +..));
AT = T-T g— n3mMeHeHne TeMnepaTypbl BO/IOKOHHOI GP3rrOBCKOV peLLeTky.
3 JINHelHbIl KOathULMEHT NPUBEAEHHON 3aBUCHMOCTU BbIPaXKAIOT Yepes napaMeTpbl Matepuana BOSIOKOHHOro
cBeToBOAa (Kak Npaswsio, KBapLIEBOEe CTEK/0)

. 1 dn
Kt=ae = g1 (1D

rae a — KoaghMUMEHT TENIOBOTO PacLUMpeHus.

5.1.1.3 ®yHKUMM annpokcumaLlum 1 KannbpoBoUHble KO3 uLMeHTbl caeayeT ykasblBaTb B 9Kcnayarta-
LMOHHbIX gokyMeHTax (3/4) (nacnopte (MC) nnu pykosoacTee no akcnayatauum (P3)].

5.1.1.4 MeTogabl onpepeneHns yyscTeutenbHoctn BOAT k Temnepatype, npusefeHHble B pasgene 9,
[O/MKHbI 6bITb YyCTAHOB/EHbI B TeXHMYecknx ycnosusax (TY) Ha BOAT KOHKpeTHOro tuna.

5.1.2 Pabouuit guanas3oH TemnepaTyp BOSIOKOHHO-ONTUYECKOrO AlaTunka TemnepaTypbl

5.1.2.1 Awunana3oH Temnepatypbl BOAT cnegyet ycTaHaBnMBaTb Npu NEPBUYHON KannbGpoBKe.

5.1.2.2 MeToAbl NpoBeAeHUA NEePBUYHON KanMBpPOBKN NpuBefeHbl B pasgene 9.

5.1.2.3 Aunana3oH Temnepatypbl BOAT cneayet ykasbiBatb B 3/, (MC unn P3) Ha BOAT.

HwxHaa rpaHuua paboyero gnanasoHa temnepartypsl BOAT coctasnset 0 °C.

5.1.2.4 Ecnu pabounii fuanasoH TemnepaTyp BXOAHbIX/BbIXOAHbIX BC 1 onTuyecknx coegnHutenei oT-
NnyaeTca oT Anana3oHa Temnepatyp peructpupyemoit BOAT. To nx cnegyet ykasbiBaTb B O[] Ha BOAT.

5.1.3 TOYHOCTbL M3MepeHusa TemnepaTypbl U BOCNIPON3BOANMOCTb

5.1.3.1 TouHOCTb (NOrpeLlHoCcTb) M3mepeHus Temnepatypsl BOAT onpegensercs:

- cnyyvaliHbIMW U cUCTEMATUYECKMMM NOTPELLHOCTAMMU CUCTEMBI U3MEPEHUSA OTHOCUTENBHOMO CNeKTpab-
HOrO CMeLLeHns pe30HaHCHOMI A/IMHbI BOMHbI BBP [l, B TOM Ync/iie NPUBHECEHHbIMU NPOLEeAypPOi KanmbpoBKu
BOAT;

- TOYHOCTbLIO annpokcumMaumm KkannbpoBoYHol 3aBucumocTn (cM. 5.1.1.2). ecnm oHa ncnonb3yetcsa npu
npoBeAEeHNN N3MepPEeHMUii.

5.1.3.2 MorpewHoCcTb N3MepeHns TemnepaTtypbl, BblpaXeHHas B NpoLeHTax Bcero paboyero gnanaso-
Ha, He foNXHa OblTb HUXE 3HAYeHWI, YKa3aHHbIX B Tabnuue 1.

Ta6nunya 1
Tun BOAT MorpewHoOCTb, %

CraHpgapTHble KOHLIEBOWA +0.75
NPOXOAHOWA +1.5

BbicokoTemneparypHble KOHLIEBOWA +0.5
NPOXOAHOA *1

CneuuanbHble KOHLIEBOW +0.5
NpOXoAHOM *1

5.1.3.3 KOHCTpyKTUBHbIE 0CO6eHHOCTU BOAT He fO/KHBbI BANATL HA BOCNPOU3BOAUMOCTL pe3y/ibTaTtoB

n3mepeHuit (cm. FOCT P MCO 5725-2).
6
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5.1.3.4 ToyHOCTb U3MepeHua Temnepatypbl cnegyeTt ykasbiBate B 3/ (MNC nnn PJI).

5.1.4 BHocumble noTepu

5.1.4.1 BHocumble notepu BOAT (a,,) YNCNEHHO paBHbl OTHOLWEHNIO MOLWHOCTW CBETOBO BOJIHbI, NPO-
wepwei yepes BOAT. u3MepeHHOW 3a nocnefHNM coefuHUTENbHbIM 3iemeHTom (Pail), kK Mol HOCTK CBeTo-
BO BO/IHbI, U3MEPEHHOI nepej NepBbiM COEAUHUTENbHbLIM 3nemeHToM (P”). BHOCMMble noTepu ABNAOTCA
HecenekTUBHbIMK B AnanasoHe pa6oTbl BOAT, nsamepeHne nx npoBoAsAT BHE CNekTpasibHOW o6n1acTu oTpaxe-
HuA BBP un, Kak npaBunio, BblpaxalT B MpoLeHTax

<fa(PmMrP /1 't0 0 % (12)
nnn geunodenax

aw=-101g(P~/PJ. (13)

5.1.4.2 BHocumble noTepu cneayet ykasbiBatb B 3/, (MC nan P3).

5.1.4.3 MeTtopa onpejesieHnss BHOCMMbIX NOTEPb NpuBeAeH B pasgene 9.

5.1.5 MapameTpbl YyBCTBUTENbHOTO 3/leMeHTa BOAT

5.1.5.1 Tunosble napameTpbl Y3:

- KO3 hnuMeHT oTpaxeHns BBP. obpasyouieii 49 BOAT, He npeBbiwaeT 90 %;

- cnekTpanbHas wupuHa BBP He npesbiwaeT 0,4 HM.

5.1.5.2 B 3/[1 gomxHbl 6bITb YKa3aHbl:

- pe3oHaHcHasa anvHa BosiHbl BEP BOAT;

- K0athhuumeHT oTpaxeHns BEP;

- cnexkTpanbHasa wupuHa BBP;

- napameTpbl BC ¢ 3anucaHHoii BEP;

- pabounii gnana3oH Temnepatyp BOAT;

- BUA, KaNMBGPOBOYHOI 3aBUCMMOCTY U Ka/iMBpOBOYHbIE KOIPPULNEHTDI.

5.1.5.3 Pe30HaHCHYyI0 gNHY BoAHbI BEP BO/JT onpegensatoT npy NepBUYHON KanmbpoBKe.

5.1.5.4 Pe3oHaHCHble gnnHbI BONTH BBP, BXxogAaLWwmnX B cocTaB KBasupacnpegesneHHoro BOAT. kak npasu-
N0. crnekTpasbHO pa3HeceHsl.

5.1.5.5 CnekTpa/ibHOe paccTosiHue mexay nukamu BBEP kBasupacnpepgeneHHbiX AaT4MKOB BblbupatoT
TakmuMm o6pasom, 4To6bl Npu aKcnayaTauum Xg ABYyX coceaHnx no cnektpy BBP oTnnyanacb He MeHee yeM Ha
1 Hm.

5.1.5.6 MaTtepuan MoOKpbITUA ONTUYECKUX BOMOKOH BOJT. TpeboBaHUA K ONTUYECKUM COeLUHUTESNISIM
BbIXOAHbIX CBETOBOAOB, @ Takke TpeboBaHUA K 3aliuTe BbIXOAHbIX ONTUYECKNX CBETOBOAOB AO/IKHbI OblTh
ycTaHoBNeHbl B TY Ha BOAT KOHKpPETHOro tuna.

5.1.5.7 B BOAT KOHLUEBOro Tuna [OJ/IXEeH OCYL,eCTBNATLCA BbIBOJ MPOXOAALLEro ONTUYECKOro n3syye-
HUA 4NA UCKNOYEeHUA 06paTHOro OTpaXeHusa B cuctemy usmepenmna BOAT. inA BbiBOAA ONTUYECKOTO U3nyye-
HUA peKkomMeHayeTcAa fenaTtb CKON Topua BbixogHoro BC nog yrnom 8°.

5.1.5.8 B kayecTBe ONTUYECKUX COefuHUTEeNel ANA OKOHLO0BaHHbIX BOAT pekomeHAyeTCA NPUMEHATb
coeAnHuTenn heppynbHOro Tuna ¢ NOJIMPOBKOM TopLUa HaKOHeYHWKa noj HakoHOM 8e.

5.1.5.9 B NC Ha BOAT cnegyeT ykasbiBaTb pabounii guanasoH TeMnepatyp BXOAHbIX/BbIXOAHbIX BC ©
coefuHuTenei.

5.2 TpeboBaHWs CTOWKOCTM K BO3AEWCTBUIO KAMMaTUYeCKUX DakTopoB

5.2.1 Tpe60oBaHMA CTONKOCTU K BO3AEWCTBUIO KIMMATUYECKMX (DaKTOPOB AOJ/KHbI ObITb YCTAHOB/EHbI
B TY Ha BOAT KoHkpeTHoro tuna n cootsetctsoBatb NOCT P M3K 60068-2-1, TOCT P M3K 60068-2-2 n
FOCT PM3K 60068-2-10.

5.3 Tpe6oBaHuA K cMcteme uaMepeHus TemnepaTtypbl ¢ ucnonb3osaHunem BOAT

5.3.1 Tpeb6oBaHWNSA K UCTOYHUKY ONTUYECKOTO N3Ny4YeHNs

[na ncknyYeHns BAUAHNA NONSAPU3ALUN HA TOYHOCTb U3MEpPEeHUst CMeLL,eHNA Pe30HaHCHOW A/TNHbI BOJI-
Hbl BBP pekomeHayeTcs MCnofib30BaTh [eNofApU30BaHHbIi NM60 YacTUYHO 4enoNsipu30BaHHbI NCTOUYHUK
ONTNYECKOro M3nyvyeHns. PekoMmeHayeMasi UHTerpasibHass MOLWHOCTb UCTOYHUKA OMTUYECKOro U3/yYeHUsa Ha
BbIX0/le CUCTEMbI U3MEPEHUA COCTaBNAET He MeHee 1 MBT.

5.3.2 OCHOBHble METOAbl N3MEPEHUSI PE30OHAHCHOI A/INHBI BOSTHbI BBP:

- C UCMOJIb30BaHMEM aHann3aTopoB crnekTpa (CNeKkTPoOMeTpbl), OCHOBAHHbLIX Ha NpUHLUNe AU pakLnoH-
HOro pasjeneHna BXoAALLero CBETOBOro Nyyka Ha cnekTpasibHble cocTaBsatowme;
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- BpEMEHHOE CKaHMpoBaHWe, OCHOBaHHOE Ha NepecTpoiike LeHTpasbHON ANWHbLI BOMHbLI MOMYNPOBOAHU-
KOBbIX /1a3epoB, a Takke MeToAbl, UCNO/b3YloLWMe BHELWHIW PUnbTpauuio n3nyyeHns nepectpamBaembiM
hunbTpom Pabpu-fepo.

5.3.3 OCHOBHble MeTpPOsIornyeckne napameTpbl CUCTEMbI U3MEPEHUA TeMMepaTypbl C UCNOMb30BaHNEM
BOAT:

- AManas3oH M3MepeHUin 4NunH BoMH B npegenax ot 1500 go 1600 Hm;

- npegensl gonyckaemoil abcoNtoTHOW NOrpeLwHoCcT! N3MepeHunii 4INH BONH — He 6osiee 20 nm;

- NOBTOPAEMOCTb M3MepeHuii ANNH BOSIH — He 6onee 3 nwm;

- AMHaMUnyecKuii AnanasoH namepeHuii 4nnH BoNH — He meHee 10 ab.

5.3.4 OcCHOBHble 3KCnyaTayMoHHbIe napameTpbl CUCTEMbl U3MepeHns BOAT:

- yactoTa onpoca — He MeHee 1Tu;

- UHTerpasbHas MOLWHOCTb WCTOYHMKA ONTUYECKOro MW3/y4YeHWS Ha BbIXOAE CUCTEMbl U3MEpeHuin —
cornacHo 5.3.1.

5.4 TpeboBaHUA HafeXHOCTKN

TpeboBaHus HagexHocTn BOAT f0MXHbI 6bITb ycTaHOBEHbl B TY Ha BOAT KOHKpeTHOro tuna.

5.5 KOMNAEKTHOCTb

5.5.1 KBOAT npunaratot 34 no NOCT P 2.601.

5.5.2 B coctaB 9/ gomkeH BxoauTe MC no FOCT P 2.601. cogepxawuii nepeyeHb OCHOBHbIX NnapamMe-
TPOB 1 XapakTepucTuk cornacHo 5.1.

5.5.3 Yucno n Heo6XoANMOCTb UHbIX BUAOB [, ycTaHaBNMBAKT B KOHCTPYKTOPCKOM AOKYMEHTaLUmn Ha
BO/AT KOHKpeTHOro tuna.

5.6 MapkupoBka

5.6.1 Ha kopnyce BOAT A0/XHbl 6bITb YKa3aHbl:

- TOBapHbIV 3HaK NpenpuATUA-U3roTOBUTENS;

- cepuiiHbIi HOMEep Mo cucTeMe Hymepauuu nNpeanpusaTUA-U3roToBUTENS.

5.6.2 Mapkuposka BOAT gomxHa cootBetcTteoBath FOCT 18620.

5.6.3 MapkupoBky Ha kopnyc BOAT pekomeHAyeTCS HAHOCUTb fla3epHbIM MapKUpOBLLMKOM ANns obe-
CneyeHns COXpaHHOCTW B NMpoLecce TPaHCNOPTUPOBAHUSA, XPAHEHUA 1 aKcnayaTauun.

5.6.4 PacnosioxeHue oTaenbHbix BBP kBasuMpacnpegeneHHoOro gatyuka crefyet nomeyatb LBETOM
NNM60 NPUKPENNATbL CbeMHble BUPKN.

5.7 YnakoBka

5.7.1 BOAT nomewalwT B NJ1aCTUKOBYI ynakoBKy, o6ecneymBaoLLyto yknaaky BbIBOAHbIX KOHLOB C CO-
6noaeHnem TpeboBaHuin k pagnycy nsrmba no 11.1.1.

5.7.2 Ontunyeckne coeguHutenn BOAT cnepyeTt OCHACTUTL 3aWMUTHBIMU KOnavykamu.

5.7.3 MapknpoBKy ynakoBku cnefyeT BbIMO/IHATb Ha APJblKe, MPUKIEEHHOM WAW UHbIM cnocobom 3a-
hMKCMPOBAHHOM Ha BEPXHEN YacTu ynakoBKW.

5.7.4 Ha apnbike gomkHa 6biTb criegyrowas nHpopmayms:

- TOBapHbI/ 3HaK NpeanpuATUA-U3roToBUTENS:

- CEpUiHbIA HOMep No cucTeMe Hymepauuu NnpeanpuATUSa-U3roToBUTENS;

- jaTa U3roToB/ieHUS.

5.7.5 YnakoBky nnoM6upyoT TakuM 06pas3om, 4ToObl UCKIHOUYNTL BO3MOXHOCTb €e BCKPbITUA 6e3 Ha-
pyweHuna nnomo.

6 TpeboBaHusa 6e3onacHocTn BOAT

Moka3aTenn 6e30NacHOCTN AO/IKHbI COOTBETCTBOBATL TpeboBaHusam FOCT 12.2.007.0 n 6bITb yCTAHOB-
neHbl B TY Ha BOAT KOHKpeTHOro tuna.

7 Tpe6oBaHua oxpaHbl OKpyXatuweii cpeabl

BOAT [0/XHbI 6blTb W3rOTOBMIEHbI M3 MaTEpPUanoB, KOTOPbIE HE OKa3biBAOT XMMUUYECKOEe, MeXaHuye-
CKoe. pajualnoHHOE, 3NEKTPOMArHUTHOE, TEPMOXMMUYECKOE M GUMONOrMYeckoe BO3AENCTBUS Ha OKpyXato-
Lyto cpesy W He NpeanonaralT 4ONOHUTENbHLIX TPe60BaHMii N0 OXpaHe oKpyxawLleil cpegsl.

8
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8 lMpaBuia npuemku

8.1 BOAT noasepratoT cAeAyoLWmnmM Bugam NcnbiTaHnii:

- NpyemMo-caartoyHble;

- nepuoaunyeckune:

- TMNoBble.

8.2 Kaxpgbint BOAT cnepyet noasepratb NpuemMo-cAaTouyHbIM UCMbITAHUAM NO MeTogamM, NpuBeAeHHbIM
B pasfesie 9. 1 CONPoOBOXAaThb NacnopToM, B KOTOPOM YKa3bliBatoT:

- HAUMEeHOoBaHne N3roToBUTENS;

- TOBapHbIli 3HaK N3roToBuTENS;

- CEPUIHbLIN HOMEP n3aenus;

- yc/noBusa akcnayatauum,

- AaTy NpoBefeHns KOHTpPons;

- faTy NpoBeAeHnst MePBUYHON KanMbpOBKHU:

- pjaty npuema OTK.

8.3 O6bem npoBefeHUsA NpUeMOo-cAaToOUHbIX UCNbITAHNI A0/MKEH ObliTb ycTaHOBNEH B TY Ha BOAT KOH-
KpeTHoro tuna.

PesynbTatbl NpYeMo-caaTo4HbIX UCNbITAHU 0DOPMAAIOT aKTOM NMPUEMO-CLATOYHbIX UCMNbITAHWNA.

8.4 lMepuopunyeckne ucnbiTaHna nposoAAaT Ha BOAT. npowegwnx npuemMo-chaTtoyHble UCMbITaHUA, He
pexe ofHOro pasa B Tpu rofa, Ha COOTBETCTBME BCEM Tpeb6OBaHUAM HACTOALWEro cTaHAapTa, KpoMe Hajex-
HOCTW. €CNn nHoe TpeboBaHUe He YCTaHOB/IEHO 3aKa34ynKoM.

Yuncno o6pasLos, NnpeabABASEMbIX HA Nepuognyeckne UCnbITaHnsa, ycTaHaBNMBalT B Nporpamme n me-
TOAVKe NepuoanYecknx UCMbITaHWUA.

Mo pesynbTaTtam nepuognyecknx ncnoiTaHnii BOAT ohopMAsSOT NPOTOKOA.

8.5 TunoBble UCMbITAHWUSA NMPOBOAAT NPU BHECEHUWN B KOHCTPYKuuio BOAT unu TeXHONOrU0 U3roTosne-
HUA.

MporpamMmy U MeTOAMKY TUNOBbLIX UCMbITAHUI pa3pabaTbiBaeT nsrotosutens BOAT

B nporpammy ucnbiTaHMA cnegyeTt BkAYaTb HEO6XOAMMble NPOBEPKM M3 cOCTaBa NPUEMO-CAaTOUYHbIX
1 NepuoanNYecKnx UcnbiTaHnii, Tpe6oBaHNs K Yncay o6pasLoB 1 ykazaHMa 06 Mcnosb3oBaHuy 06pasLoB, Noj-
BEPrHYTbIX TUMOBbLIM UCMbITAHUAM.

Pe3ynbTatbl UcnbiTaHUi 0HOPMNAIOT aKTOM TUNOBbIX UCMbITAHWUIA.

9 MeToabl MCNbITaHWA

9.1 YcnoBus npoBefeHns UcnbiTaHui

Bce KOHTPO/IbHbIE U3MEePEHUA NPOBOAAT NPU HOPMa/bHbIX KIMMATUYECKUX YC/TOBUAX:
- TemnepaTtypa okpyxawuwei cpegbl: (20 + 5) °C;

- OTHOCMTEeNbHas BAaXHOCTb Bo3gyxa: He 6onee 80 %,;

- aTMocepHoe gaBneHue: B ananasoHe 84— 106 klMa.

9.2 TpeboBaHus K KBanuukaynm nepcoHana

K npoBefeHuio UcnbiTaHUii fonyckaTcsa nuya:

- 03HaKOM/IeHHble ¢ O/l Ha ucnbiTbiBaeMble BOAT n ucneiTatenibHoe o60pyAoBaHme:
- 03HaKoM/IeHHble ¢ rnaBoli 13.1 npaBun (1J;

- umeoLmne KBanndmuKayMoHHy rpynny He Huxe lll B cooTBeTCTBUU C Npasunamu [2].

9.3 Tpeb6oBaHna 6e30nacHOCTU nNepcoHana

K pa6oTam Mo NpoBefeHnto UCMbITaHWUI JOMKHBI 4ONYyCKAaTLCA NULA, UMetoL e Heo6xoAuMyto KBanugm-
Kauuto n obyyeHHble NpaBuiam TexHukn 6e30NacHOCTU.

9.4 MNpoBefeHne NepPBUYHON KanMGPOBKU

9.4.1 O6opynoBaHue n matepuarnsl

[Nns npoBeAeHNs NMepBUYHOIN KanNMGPOBKM HEO6XOAMMO cneayloliee 060pyAoBaHme:
- cuctema nsmepeHus BOAT (aHanusatop cnektpa BEP);

- M3MepuTenb TemnepaTypbl NPeUn3NoHHbIN;



FOCT P 59165—2020

- KanubpaTop TemnepaTypbl NJIOCKOCTHON NGO norpyxHoi gns BOAT cooTBETCTBYIOLWEr0 TMNa Ha Tpe-
6yemblii pabounii gnanasoH Temnepatyp BOAT.

B kauyecTBe nepBuUYHbIX Npeobpa3oBaTenieil TemnepaTtypbl AONyCKaeTca UCNONbL30BaTh Tepmonpeobpa-
3oBartenu conpotusaeHus no FOCT 6651 n npeobpa3oBaTtenun TepmoasiekTpuyeckne ¢ HCX no FOCT 8.585.

9.4.2 TloAroToBKa K KOHTPONO

MopsAoK NOATOTOBKM K NEPBUYHON KannbpoBke:

- yctaHaBnusatT U3 BOAT Ha kanubpaTtop TemnepaTypbl;

- yCTaHaB/MBaKOT NPELN3NOHHbIA M3MepUTenb TeMnepaTypbl:

- nogknoyaT Y3 BOAT K cucteme nsmepeHus.

9.4.3 lMpoBeaeHne KannbpoBKu

Mopsfok npoBefeHnsa npoueypbl KaNM6POBKX:

- Ha KanubpaTope ycTaHaBAMBAKT Havya/lbHOE 3HauyeHue TemnepaTypbl U PUKCUPYIOT ee 3HayeHue C
Mcnonb3oBaHNeM NPeLm3noHHOro n3MepuTens;

- NPOBOAAT 3amep pedepeHCHOW ASINHbI BOJHbI (3.4). cooTBeTCTBYyWOLWE/ HaYaIbHOMY 3HAYeHUI0
TeMnepartypbl, C UCNOJIb30BAHNEM CUCTEMbI U3MEPEHUS;

- NPOBOAAT M3MepeHne TemnepaTypbl U A/IVMH BOMH B npejenax paboyero auanasoHa TemnepaTypbl
BOAT. perynupysa TemnepaTtypy ¢ MCnosib30BaHueM kanubparopa:

- NpOBOAAT 06paboTKy cnekTpasibHOW xapakTepucTukn oTpaxeHHoro curHana BOAT gna onpegeneHuns
pe30HaHCHOW ANuHbI BONHbI BBP Ha kaxaom ware.

9.4.4 O6paboTKka pe3y/nbTaTtoB

ANMNpoKCMMUPYIOT pe3ynbTaTbl U3MEPEHU A pe30HaHCHOW A4ANHBLI BO/HbI BEP Ha kax oM Lare cornacHo
5.1.1.2 wn5.1.1.3.

9.5 KOHTpOonb KannbpoBOUYHbIX KO3t puymneHtos BOAT

KOHTpPO/b KannbpoBOYHbIX KOIh(ULMEHTOB NPOBOAAT MO Npoueaype NpPoBeAeHUs NepBUYHOW Kanu-
6poBKM B COOTBETCTBUM C 9.4.

9.6 OnpeaeneHne BHOCUMbIX NnoTepb BOAT

9.6.1 O6opynoBaHue n matepuansl

[na onpefeneHna BHOCUMbIX NOTepPb HEOBXOAMMO cnegytoliee obopyaoBaHue.

- U3MepuTesib MOLHOCTH;

- UICTOYHUK ONTUYECKOTO AenoNApU30BaHHOro n3nlyyeHunsa B gnanasoHe 1500— 1600 HMm;

- cOeiMHUTe NbHble NaTy-KopAbl.

9.6.2 Toparotoska K KOHTPOIO

CnefyeT 04UCTUTb BbIXOAHbIE onTuyeckne coeguHutenn BOAT 1 pa3beMbl LIMPOKONOSOCHOTO ONTHUYe-
CKOro UCTOYHUKA.

9.6.3 lpoBefeHne KOHTpPONA

KOHTpOsb NpOBOAAT cneaytowmm obpasom:

- UCnonb3ys aganTtepbl, BXOAALLME B KOMMAIEKT NOCTABKN U3MEPUTENS ONTUYECKOU MOLLHOCTH, NOAKANIO-
YalT UCTOYHUK U3MTyYEeHUs K NOPTY AeTeKkTopa U3MepuTessi MOLHOCTH:

- BK/IOYAIOT UCTOYHUK U3yYeHNs;

- HOPMUPOBKY U3MEPEHNSA UHTErpanbHON ONTUYECKOW MOLLHOCTY BbIMOMHAT NOANINHE BOMHbI 1550 HM;

- (DUKCUPYIOT OMOPHOE 3HAYEHNE MOLLHOCTH;

- NOAKIYAIOT TECTUPYEMOEe BOJTOKHO K ONOPHbIM COeAMHUTENIbHLIM NaTy-kopAam;

- 3anucbiBalOT U3MEPEHHOe 3HaYeHne MOLLHOCTH.

9.6.4 O6paboTka pe3y/nbTaTtoB

PacueT notepb BbINOAHAWT no dpopmynam (12). (13) B cooTBeTcTBMK C 5.1.4.1.

9.7 WNcnbiTaHWA Ha CTONKOCTb K BO34EWCTBUIO BHEWHUX hakTopoBs

9.7.1 WcnbiTaHusi Ha CTOMKOCTb K BO3AEWCTBUIO BHEWHMX (DaKTOpPOB criedyeT MNpPOBOAWUTL MO
FOCT P M3K 60068-2-1. TOCT P M3K 60068-2-2, TOCT P M3K 60068-2-10 n TY Ha BOJT KOHKpeTHOro Tuna.

9.8 MopaTBepxAeHne nokasaTenen HafexXHOCTH

9.8.1 lMoaTBeEpXAeHWe nokasaTeneli HafeXHOCTU cnepyeT NpoBoAuTb Mo TY Ha BOLT KOHKPETHOro
Tina.

o
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9.9 MWcnbliTaHMA Ha cooTBeTCTBUE TpeboBaHMAM 6e3onacHocTu BOAT

9.9.1 WcnbiTaHMAa Ha cooTBeTCTBMEe TpeboBaHusAM 6GesonacHocTv BOAT cnepyeT npoBOAWTHL MO
FOCT 12.2.007.0 n TY Ha BOJT KOHKpeTHOro tuna.

10 TpaHcnopTupoBaHWe U XpaHeHne

10.1 BOAT B ynakoBke TpaHCMOPTUPYKTCA BCEMU BuUAaMK TpaHCNoOpTa, B TOM 4uC/e BO34YLHLIM
TpaHcnopToMm. [lonyckaeTcsi TpaHcnopTupoBaHue BOAT B KOHTelHepax.

10.2 Bo BpeMs MOrpy3o4yHO-pa3rpy3oyHbix paboT n TpaHcnopTupoBaHua BOAT He cnegyeT noasepratb
pes3kum ygapam u BO3feliCTBUI0O aTMOCHEepPHbIX 0CafKOB.

10.3 Cnoco6 yknaAku TpaHCMOPTHOW YyNakoBKM Ha TpaHcnopTupylee CpeacTBO AO/MKEH UcKw4YaTb
ee nepemelyeHue.

10.4 Awwukn c BOAT cnepyeT TpaHCNOPTUPOBaTbL U XPaHUTbL B ONpefesleHHOM MOJ/I0XEHUW B COOTBET-
CTBUW C 0603HAYEHHBIMU MAaHUNYNALULNOHHBIMU 3HAKaAMM.

10.5 YcnoBusA TpaHCNOPTUPOBAHUA [OJDKHbI COOTBETCTBOBaTb KAMMaTUYECKUM YycCnoBusam 3 1Mo
FOCT 15150.

10.6 Cpok npe6biBaHua BOAT B COOTBETCTBYHLWMUX YC/OBUAX TPaHCNOpPTUPOBaHUA He 6onee Tpex
MecAues.

10.7 Ycnosus xpaHeHus BOAT B TpaHCNOPTHOI Tape J0/kHbl cooTBeTcTBOBaTh NTOCT 15150.

10.8 XpaHeHune BO/AT 6e3 ynakoBKu 3anpeLyeHo.

10.9 Bo3gyx nomelieHns, B KOTOpOM xpaHATca BOAT. He f0/KeH cofepXaTb KOPPO3NOHHO-aKTUBHbBIX
BeLLecTB.

11 YKa3aHusa no akcnayatauuu

11.1 O6uwwue TpeboBaHuA

11.1.1 Papwunyc nsrnba BbIBOAHbIX KOHLOB BOAT npu ycTtaHOBKe U NpokKnajke AO/DKEH O6biTb HE MeHee
20 MM.

11.1.2 Mepepa nogknovyeHnem BOAT Heo6Xx0AMMO NMPOBECTU BHELUHW OCMOTP U MPOBEPUTL pasbeMbl
(Npy Hannumnn) Ha 3arpA3HEHHOCTb, MOCNe Yero NpoTepeTb ONTUYECKWii coeguHUTeNb 6€3BOpPCcoBON cander-
KOW. CMOYEHHOI B cnupTe.

11.1.3 Tpu BHewHem ocmoTpe BOAT Heob6xoAnmMo 06paTnTb BHUMaHNE Ha OTCYTCTBME MeXaHU4ecKnx
noBpeXAeHnU 1 N3N0MOB BbIBOAHbBIX KOHLIOB.

11.1.4 Mpun moHTaxe BOAT cnepyet yuuTbiBaTh, YTO paboyunii gnana3oH TemnepaTyp BbIX0AHbIX BC 1
ONTUYECKNX coeAnHMTEeNen MoxeT oTanyaTbcs oT pabouero agnanasoHa BOAT.

1n
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