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MpeaucnoBue

1 PASPABOTAH ABTOHOMHOM HEKOMMEpPYECKOW OpraHusaunerl B obnactv TEXHUYECKOTO perynupo-
BaHus u akkpegutauum «BHUMHMAL» (AHO «BHUMHMALL »)

2 BHECEH TexHu4yeckum KoMuTeTOM no ctangaptiaaunn TK 441 «HaHoTexHonornm»

3 YTBEPXJOEH W BBEOEH B OEWMCTBWE Mpukazom PenepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio n metpornoruun ot 19 uoHa 2024 r. Ne 838-ct

4 HacTtosawwui ctaHgapTt paspaboTaH ¢ YyY4EeTOM OCHOBHbIX HOPMaTMBHbLIX MONOXKEHUA MexayHapoaHO-
ro ctanpgapta MCO 18543:2021 «CTeKkno B CTPOUTENLCTBE. SNEKTPOXPOMHOE OCTeKNeHWe. YCKOpeHHoe Uc-
nbiTaHWe Ha ctapeHue n TpebosaHua» (ISO 18543:2021 «Glass in building — Electrochromic glazings —
Accelerated ageing test and requirements», NEQ)

5 BBEJEH BIMEPBbIE

lMpasuna npumeHeHus Hacmoseao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHs 2015 2. Ne 162-03 «O cmaHdapmu3sauuu e Pocculickol ®edepayuu». MHgpopmalus o6 us-
MEHEHUSIX K HacmosiLemMy cmaHdapmy nybnukyemcs 8 exe200HOM (M0 COCMOSIHUK Ha 1 SHeaps mekKyLweao
2o00a) uHhopMayuoHHOM ykazamene «HayuoHaneHble cmaHOapmbly, a ohuyuanbHbIld MeKkcm usMeHeHul
U MonapasoKk — 8 eXeMeCAYHOM UHOPMayUOHHOM ykasamene «HayuoHanbHble cmaHOapmei». B ciyyae
nepecmMompa (3amMeHbl) uu ommMeHbl Hacmosaweso cmaHdapma coomeemcmeytoulee yeedomneHue bydem
onybnukogaHo 8 6ruxalleM 8bINycKe eXeMecssyHo20 UHOPMAaUUOHHO20 ykasamens «HayuoHansHbie
cmaHOapmesl». Coomeemcmayiowas UHopmayus, yeedoMmieHue U mekcmel paMewamcs makxe 8 UH-
ghopmauuoHHOU cucmeme obLea2o nonk3oeaHus — Ha oguuuansHoM catime @edepansHo20 azeHmcmaa o
MexHU4YecKoMy peaynupoeaHuro U Memposoauu 8 cemu VMIHmepHem (www.rst.gov.ru)

© OdhopmneHune. ®IBY «MHCTUTYT cTangapTuaauuuy, 2024

HacToswmn ctaHgapT He MOXeT ObITb NOMHOCTLID UMW YAaCTUYHO BOCnpouniBeaeH, TMpaxXnpoBaH U pac-
NMPOCTpaHeEH B Ka4veCTBe OCbVILlMEJ'[bHOFD nagaHna 6es pa3peleHnsa fDe,u,epaanoro areHTCTBa Nno TeXHN4eCKo-
MY perynupoeaHui 1 MeTponorun
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

HaHoTexHonorum
HAHOMOKPbLITUA 3NEKTPOXPOMHLIE
MeTon yCKOpPeHHbIX MCNbITAHWIA Ha CTapeHue

Nanotechnology. Electrochromic nanocoatings. Accelerated aging test method

Data BBegeHua — 2025—01—01

1 O6nactb NnpuMeHeHUs

HacTosAwuiA cTaHgapT pacnpocTpaHABTCs Ha 3NEeKTPOXPOMHbIE HaHOMOKPLITUSA (3XH), HaHOCUMbIE Ha
MOBEPXHOCTb CTekna, npedHa3HavyeHHoro ANS WM3roTOBMEHWS CTEKMOMNaKeToB M MHOTOCMOMHOro cTekna, u
yCcTaHaBnuBaeT MeToq YCKOPEHHbIX UCTLITaHWIA Ha cTapeHue.

MeToa yCKOpeHHbIX WCNbITAHWA Ha CTapeHue NMPUMEHSIOT ONS KOHTPOMsS MNponyckaHus CONMHEeYHOro
nanydyeHunss uagenusamu ¢ 3XH, npegHazHavyeHHbLIMU ONA OCTEKMEeHWs CBETOMPO3paYHbiX CTPOUTENbHbLIX
KOHCTPYKUWIA (OKOHHBIX W ABEPHLIX BGrNOKOB, BUTPUH, 3MEMEHTOB OrpaXkaeHWus Mogxui, 6ankoHOB, CTPYKTYp-
HOro ocTekneHus cacafos U T. 4.).

MeToZ MCMBITaHWIA, YCTAHOBINEHHbIM B HACTOSALLEM CTaH4apTe, NPUMEHUM TOMNBKO K XpoMoreHHbiM OXH,
KOTOpbIe MOXHO NMepeksiiyaTh Mexay pasnuyHbIMKA COCTOSTHUSIMUW NPONYCKaHus Nod BO3AenCcTBUEM 3MeKTpu-
YECKOro HanpsHKeHUst UK ToKa, U He MPUMEHUM K (DOTOXPOMHLIM U TEPMOXPOMHbIM MOKPLITUSIM.

Crangapt pacnpocTtpaHsietca Ha 3XH u ctekna ¢ 3XH, U3roToBneHHbie ¢ NpYMeHeHMeM HeopraHuye-
CKUX UMW OpraHnYecKkux MaTepuanos.

HacTosAwuid cTaHgapT AonycKaeTca NPUMEHSATb A UCTBITaHWIA 3NeKTPOXPOMHbBIX MOKPLITUIA.

2 HopmaTUBHbIe CCbINKKX

B HacTosLlWeM cTaHOapTe MCMONb30BaHbl HOPMaTUBHbIE CChIMNKW Ha criegyloline cTaHgapThbl:

FOCT 12.1.004 Cwuctema ctaHgapToB beaonacHocTu Tpyaa. [NoxapHas be3onacHocTs. OBwme Tpebo-
BaHWs

FOCT 12.1.019 Cuctema ctaHgaprtoB 6e3onacHocty Tpyga. 3nektpobesonacHocTs. O6wune Tpeboea-
HWS U HOMEHKNAaTypa BUAOB 3aLuThl

FOCT 33560 Ctekno u uagenusa ua Hero. TpeboBaHma 6e3onacHoCTK Npu oBpalleHn Co CTEKNOM

FOCT EN 410 Crekno v uagenus u3 Hero. MeTtoabl onpeneneHnsa onTUYeckux xapaktepucTuk. Onpene-
NeHne CBETOBbLIX U COMHEYHbIX XapaKTepPUCTUK

MpumeyaHue — lNpy NONB30BAHUW HACTOALLMM CTaHAAPTOM LENecoobpasHo NPOBEPUTL AEACTBUE CCbINOY-
HbIX CTaHOApTOB B MH(OPMaLMOHHOW cncTeme o6Lero nonb3oBaHna — Ha ouumansHom canTe PegepancHoOro areHT-
CTBa MO TEXHUYECKOMY PErYNMPOBAHUWIO U METPONOrMW B CETU VIHTEPHET MNK NO eXerogHoMy UHopMaLMOHHOMY yKasa-
Tento «HaunoHanbHble CTaHAaPTLI», KOTOPLIA ONYGMUMKOBaH MO COCTOAHUKD HAa 1 AHBaps TEKYLLEro roaa, U no Bbinyckam
eKeMecA4YHOro MHOPMALIMOHHOTO yKa3aTtens «HauuoHansHble CTaHaapThi» 3a TEKYLUWIA rog. Ecnv 3amMeHeH ceblnoYHbIi
cTaHOapT, Ha KOTOpbIA JaHa HEeJATUPOBaHHAA CChIMkKa, TO PEKOMEHOYeTCA MCMoNb30BaTh OEUCTBYIOLLYI0 BEPCUKD 3TOrO
cTaHOapTa ¢ y4eTOM BCEX BHECEHHbIX B JaHHYH BEPCUIO M3MEHEHWIA. Ecrn 3aMeHeH CChINOYHbIA CTaHOapT, Ha KOTOPEIiA
[aHa JaTMpPOBaHHAsA CCblNka, TO PEKOMEHAYETCA UCMOMNb30BaTh BEPCUIO 3TOTO CTaHAapTa C yKa3aHHbIM BhilLe rofoM yT-
BepxgeHus (npuHaTusi). Ecnu nocne yTBepXOeHUs HACTOALLEro CTaHdapTa B CChINMOYHLIA CTaHAapT, Ha KOTOpbIA daHa
[aTVpOBaHHas CChINKa, BHECEHO U3MEHEHWE, 3aTparvBaloLLee NonoXeH1e, Ha KOTOpoe JaHa CChirKa, TO 3TO MOMNoXeHne

M3paHue ochbnumnansHoe
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pekoMeHOYeTCA NpUMeHATb Bes ydyeTa AaHHOro uameHeHua. Ecnn ccbinoyHbiv CTaHOapT OTMEHEH ©e3 3ameHsbl, TO Nnono-
’eHune, B KOTOPOM OaHa CCbINkKa Ha Hero, pekomeHayeTca NpuMeHATb B HacTu, He 3anaFMBaIOLLLEI71 3Ty CCbINKY.

3 TepmuHbI, onpegeneHusa U 0603HaYeHUA

3.1 TepMuHbI 1 onpegeneHus

B HacToAwem CTaHOapTe NnpuMeHeHbl cnegyrwuye TepMuHbl C COOTBETCTBYHLWLMMW onpefeneHuamn:
311

HaHoMoKpbITUe: [TOKpPbITUE, TOMNLLMHA KOTOPOro HAXOAMTCA B HAHOAMAaNasoHe.
[FOCT P 58039—2017, cTatea 3.2.2.2]

3.1.2 XxpomMoreHHoe HaHONOKPbITHUe: HaHONOKpLITME, HAHECEHHOE Ha CTekno v obnagatwuwee cnocob-
HOCTLI0 0BpaTUMO M3MEHATEL NpPoNycKaHne BUAUMOrO UMM CONMHEYHOro ceeTa nubo Toro v Opyroro B oTBET Ha
BHeLUHWE BO3OENCTBUSA, TAKME KaK 3NEKTPUYECKOE HanpsiKeHWe UM TOK, CONTHeYHOEe M3MnydeHue unu Temne-
paTtypa.

3.1.3 3neKTPOXPOMHOE HAaHOMOKpPbITHE: XPOMOreHHoe HaHOMOKPbITUE, HAHECEHHOE Ha CTEKNO, B KO-
TOPOM NPUIOXKEHHOE HAMPSIKEHWE UMW TOK NPUMEHRAT ANA 06paTMMOoro M3aMeHeHUs XapakTepucTyK nNpony-
CKaHWe BUOMMOrO MMM CONHeYHoro ceeta nvbo Toro u gpyroro.

3.1.4 yckopeHHOe WUCNbITaHWE Ha cTapeHue: VcneiTaHue obpasua Ha cTapeHue, NpU KOTOPOM
CKOPOCTh YXyALWEHUa ero CBOWCTB YBEMWUYMBAIOT MO CPABHEHUWK CO CKOPOCThLK CTapeHus B DakTU4ecKnx
YCMOBMAX 3KCNMyaTalMm NpoayKLuum.

3.1.5 koadhchuumeHT NponyckaHuA cBeTa: [ponylleHHas cTeknom ¢ 3XH gona notoka ceeta, ynae-
Lero Ha cTekno.

3.1.6 cocTtosHue Haubonblero cBeTonponyckaHuAa: CoctosaHue ctekna ¢ 3XH npu camom BbICOKOM
3HauYeHWK KoahpuLMeHTa NponNyckaHus CBeTa.

3.1.7 cocTosiHMe HauMeHbLero cBetonponyckaHua: CoctosaHue ctekna ¢ 3XH npu caMmoMm HM3KOM
3HauYeHUU KoapULMEHTa NpoNyCcKaHWs CBeTa.

3.1.8 Bpemsa nepeknwyeHun: Bpemsa nepexopa ctekna ¢ 3XH B coctosHue Hanbonblero unm
HaMMeHbLLEero CBETOMNPOMYCKaHUsA Unu obpaTHo.

M pmmedHyaHne — Cﬂe,quT YYUTBIBATb, YTO BPEMA NEPEKINHYEHNA CTEKNA C OXH na cocToAHUA HAaUMEHBLLUETD
CBETONpOonyCcKaHA B COCTOAHWE HanbBonbLliero CBETOMPONYCKaHWA MOXKET OTNn4YaTbCA OT BPEMEHMN, HED6XO,EI,MMOFD AnAa
OﬁpaTHOFD NepeKntYeHnA.

3.1.9 uMKn nepeknwYeHUN: ViameHeHne KoadpdmmeHTa nponyckaHusa ceeta crekna ¢ 3XH c ogHoro
3Ha4YeHWs1 Ha pyroe, Ha4MHaKLLeecs U 3aKkaHYUBaKLLeecss B OQHON U TOW Ke TOYKe.

3.1.10 n3amMeHYMBOCTb OOHOPOAHOCTM 06ny4YeHUA: CTeneHb M3MEHEHUs] KONMMYecTBa M3NnyyYeHwus B
HanpaBreHWAX X U y UCMbITATeNbLHON NNOCKOCTU, UCMONbL3YEeMON ANA 3KCNOHMPOBaHKWSA cTekna ¢ 3XH.

3.2 O6o3HavYeHuUn

B HacToAwWweM cTaHOapTe NpUMeHeHb! cnegywuiue oboaHavyeHus:

V(?\‘) — OTHOCKUTEIbHaA CnekTpasibHaa YyBCTBUTENbLHOCTb OHEBHOIO 3peHnd CTaHOapTHOIo Habno-
faTtens;
ti_wn — TMONHbIA WKWK nepeknoveHnin obpasuya;
T — KO3 dUUMEHT NPOMNYyCKaHWA CBETa;
TH —_ KOSdDCbVILI,MEHT nponyckaHnA ceBeTa 06pa3ua B COCTOSIHUM HanbBonbLuero CBETONMPONYCKaHWA;
THf — KOSCI)CI)MLI,VIEHT nponyckaHmnA ceeta 06pa3u,a B COCTOSIHMA Haubonbllero cBeTonponycka-
’ HWA Nocne ncnbiTaHA Ha CTapeHue;
THJ‘ — KOC—)de)HLI,VIEHT nponyckaHuA ceeta 06pa3u,a B COCTOSIHMM Haubonbllero cBeTonponycka-
’ HWA nepeg ncnbliTaHWem Ha CTapeHue;
‘EL — KOSCbeVILI,VIEHT nponyckaHuAa ceBeTa 06pa3u,a B COCTOAHUN HAUMEHbLUETO CBETOMPONYCKaHUA,
TLf — KOSCDCDMLI,VIGHT nponyckaHnsa cBeTa oGpaau,a B COCTOAHWK HauMeHbLlero cBeTonponycka-
’ HWA Nocne UcnblTaHUsa Ha CTapeHue,;
2
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TLI —  KoadthduumeHT nponyckaHnA cBeTa oGpaau,a B COCTOAHWUU HalMMeHbLUIEro CBeTonponycka-
' HUA nepen NcnblTaHUEM Ha CTapeHue;

tH — BpéeMd NepexknnyeHnd 06pa3u.a B COCTOSIHME HanbonbLUero CBeTonponyCcKaHuA;

tHf — BpewmsdA nepeknvYeHus 06paau,a B cOCTOSAiHME HaubonbLIero CBeTOonponyckaHnAa nocrie uc-
MbiITaHWNA Ha CTapeHne;

tH.l' — BpéewmMsA nepeknveHus 06paaua B COCTOSIHME Haubonbliero cBeTonponyckaHuA nepen Uuc-
MbiITaHNEM Ha CTapeHune;

tH 85 — BpewmsdA nepeknveHus 06pa3qa Ha 85 % cBoero OWMHaMnU4eCKoro gmanal3oHa B COCTOAHWE
Haubonbluero CBETONPOMNYCKaHNA]

tL — BpeM4d NnepeknnyeHnd oGpaaua B COCTOAHME HanMeHbLUero CBeTonponyCKaHuUA;

th — BpéemMsA nepeknnyeHns o6pasu,a B COCTOAHME HaMMEHbLWEro CBeTonponyckaHnua nocne uc-

MblITaHWA Ha CTapeHune;

tLJ' — BpemMsdA nepeknnyeHns oGpaau,a B COCTOAHME HaWMeHbLUEro CBeTONponyCcKkaHnAa nepen uc-
MbiITaHNEM Ha CTapeHune;

t‘-_ 85 — BpeMA NepeknnyYeHns 06pa3u,a Ha 85 % cBoero oMHaMW4yecKoro gnanasoHa B COCTOSIHUE
HaMMeHbLEro CBETONPONYCKaHUA.

4 CywHoCTb MeTOoAA

B gaHHOM MeTode MCMbITaHUI CpaBHMBAKT KOhMUMEHTHI NponyckaHWs ceeTa obpasua ¢ OXH go u
nocre ero UCKyCCTBEHHOIo CTapeHus.

O6paszel nogBepraroT BO30ENCTBUK NCKYCCTBEHHOINO COMHEYHOro nanyyeHus B TedeHme 5000 4 B ucnbl-
TaTenbHOW Kamepe C perynMpyemMon TeMnepaTypor 1 BNaXHOCTbIO Mpu Temnepartypax obpasua, ykasaHHbIX B
Tabnvue 1, ¢ Uenbl LUMKIMYECKOro n3mMmeHeHnsa coctoaHna ero AXH n dukcaumm yxygLeHusa xapakTepucTunk
obpasua.

Tabnuua 1— YcnoBusa u Temnepartypa UCTbITAHUA

Yenosus ucnbitaHui Crexno ¢ 3XH knacca 1 Crekno ¢ 9XH knacca 2
TemnepaTtypa noBepxHocTy obpasua (85+7)°C (65+£7)°C
YMcno LUKMKMOoB NepeknoyeHri He 6onee 50 000 He 6onee 50 000
OnutensHOCTL BO3AENCTBUSA 50004 50004
MpumeyvaHune — Kknaccy 2 oTHOCAT cTekno ¢ OXH, KOTopoe He MOXET nepeknioyatbes Npu Temneparype
Bbile 65 °C.

Bo BpemMa npoeegeHnsA WCNbITAHWIA npu BO30ENCTBUN WNCKYCCTBEHHOIo CONHEeYHOro nany4eHunaA oﬁpaaeu,
Nepekn4varT Ha 85 % ero guHaMu4eckoro gManasoHa, T. €. Ha TO 3Ha4eHue, KOTOpOE ABNnAeTcA pasHmu,eﬁ
Mexay KOSde)VILI,VIE.‘HTaMM NponycKkaHA CBETa B COCTOAHUAX HaMbonbLUEro U HaMMeHbLLEro cBeTonponycka-
HWA, UCNOMNb3YA LUWKIT NepeKNYeHNn MUHUMAarnbHON ONUTENBHOCTW, B COOTBETCTBUM C (bOpMyHOI:‘I

T g5=Ty— 0,85 - (‘r‘H - IL). (1)

McneiTaHmsa NPpOBOOAT NMO3TAanHo.
Ha nepBoM atane onpenenAlnT MCXOOHbIe XapaKTeEPUCTUKA 06pa3u,0|3 M yCnoBua LUKNMpoBaHUA:

- 3HAYEHUS Ty U T oDpasLoB Npy KOMHATHOW TeMMepaType;

- 3Ha4yeHud tL,f 7] tH’,- npyY KOMHaTHOW TeMneparype;

- BpeMsA NepekntoYeHusa obpa3uoB B COCTOAHUSA Haubonbllero 1 HaMMEeHbLLEro CBETONPOMNYCKaHUA Ha
85 % ux gMHaMu4eckoro AvanasoHa npu BbibpaHHO TemnepaType UCNbITaHns;

- 3Ha4eHue tuwm 015 MPUMMEeHeHWs Ha BTOPOM aTane UCMbITaHWK.

Ha BTOpom 3Tane B vcnbiTaTeNbHOW Kamepe npu BbiIBpaHHOW TemnepaType WMCMbITaHWiA BbINOMHAT
LMKIT MepeknioyeHuin obpasLioB K OCYLLEeCcTBNASOT BO3OEACTBME HA HUX UCKYCCTBEHHOIO COMHEYHOro Manyde-

HUS (LMKNMPOBaHUE ).
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Ha TpeTbem aTane onpefensaioT XxapakTepucTuky 06pasLoB nocne UCMbITaHWIA Ha CTapeHue:

- 3HaueHna Ty (1 T; r06pa3LOB NPy KOMHATHO TeMNeparype;

- 3HAYEHUA { ¢V b, ;MPU KOMHATHON TeMMepaType.

3aTem NpoBOAAT CPABHUTENbLHYIO OLUEHKY MCXOOHbIX XapakTepUcTUK 1 xapakTepucTvk obpasuos, nony-
YeHHbIX Nocre NpoBeAeHUs UCTILITaHUI Ha cTapeHue, ¥ MPoBepsAT MX COOTBETCTBME TpeboBaHusAM, yCTaHOB-
neHHbIM B pasgene 9.

5 Tpeb6oBaHusa 6e3onacHoOCTH

5.1 Mpu npoeedeHun UcneliTaHWiA crnegyeT cobnogate TpeboBaHua 6esonacHocTn no MOCT 12.1.004,
FOCT 12.1.019, TOCT 33560.

5.2 Mpu maHunynsumax ¢ obpazuamm crnegyeT cobrnogaTe OCTOPOXHOCTL, MPU HeoBXoQUMOCTU UC-
MoMb30BaTh 3alMTHBIE 04K U NepHaTKn.

6 ObopynoBaHue
6.1 Tepmowkadp

Tepmolukad ucnonb3yrT Ha MEPBOM WU TPETLEM 3Tanax UCMbITAHWA.

Tepmowukad gomkeH obecneymBaTts TemnepaTtypy UcneiTaHusa ctekon ¢ 3XH, BeibpaHHyo NS BTOPOro
aTana ucnelTaHuia. [na namepeHuns temnepatypbl obpasua B TepMoLlLKady NpMMeHSAI0T TepMonapy.

KoHcTpyKums TepMmoLukadpa omkHa obecnevmBaTh UCMbITaHMA 0Dpa3sLoB 3a4aHHOro pa3Mepa, a Takke
BO3MOXHOCTb NOAKMOYEHMA 000pygoBaHMsA, ykasaHHoro B 6.2 n 6.3.

Cxema TepMolukada npuBeneHa Ha pucyHke 1.

1 — Tepmowkad; 2 — KONNUMWUPYIOLIWE MWUH3bI; 3 — WCTOYHUK CcBeTa; 4 — Brok ynpasneHusa NepeknioyeHnem; 5 — CnekTpoMeTp;
6 — onTudyeckue kabenn; 7 — Tepmonapa ¢ aNeKTpu4ecknmn selogamun; 8§ — obpasey

PucyHok 1 — Cxema TepmolLkada (Bug cBepxy)

6.2 CnekTpomeTp

CnekTpoMeTp UCMNOMb3yoT Ha MEPBOM U TPETbEM 3Tanax UCMbITaHWMA.

[ns nenblTaHuin NPUMEHSIOT CNeKTpoMeTp, oDecneynBaoLLniA NoNyvYeHne U XpaHeHne SaHHbIX O Xapak-
TEepUCTMKax 0bpasLoB, a TaKKe BO3MOXHOCTb U3MEepPeHUs B AnanasoHe AnuH BonH ot 380 go 780 Hm.

B Tepmollkady B kKa4yecTBe MCTOYHUKOB CBETA MPUMEHSIOT NaMnbl HakanuBaHus ¢ BoNbgpamMoBou
HWUTBIO HaKana unu gpyrue namnsl co cnekTpom msnydeHus ot 380 go 780 Hm.

OnTuueckue kabenu OomkHbI BbITL NPOMNOXEHbl OT UCTOMHMKA CBeTa k 0bpasuy u ot obpasua kK cnek-
TpomeTpy. OguH onTuYeckuid Kabenb HanpaensaeT NagatoLwuii CBeT OT MCTOYHMKA CBeTa Ha O4HY MOBEPXHOCTb

4
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obpasua, Apyroi onTU4ecknin kabenb HanpaenseT nepeaaHHbIi CBET Ha CNEKTPOMETP, NOOKNIOHEHHBIA K KOM-
netotepy. OnTuyeckme kabenn obBA3bLIBAIOT ONTUYECKU M UEHTPUPYIOT C Y3Nammn KONmMMUPYOLWNX NMH3, NPU-
KpenneHHbIMK K 06oum Kabensam.

6.3 Bbnok ynpaBneHus nepeknyeHnem

Bnok yrnpaBneHna nepeknyeHnem UCnornb3yrT Ha NepBoM W TpeTbeM 3Tanax ncnbITaHMn onsa obe-
crne4vyeHnAa nepexoga o6paau,a M3 COCTOSAHMA Haubonbllero cBeTonponyckaHnA B COCTOAHME HaWMMeHbLUero
CBeTonponycKkaHnAa u OGDaTHO.

,D,J'Iﬂ nepeknyeHns oGpaau,a N3 COCTOAHMSA HaubonbLUero UMM HauMeHbLUEero cBeTonponyckaHna BO
BpemMsa M3Mep8HMI7I OONYyCKaeTcAd NpUMeHATb MHOTrOKaHarnbHbIA NOTEHUMOCTAT, NOAKITHYEHHBIN K KOMMNbHOTEPY,
nnn cneunanbHoOe yCTpOI?ICTBO, noctaernAaAeMoe U3rotToBuUTenemM n3genua.

6.4 UcnbiTaTenbHana kaMepa

VcnbiTaTtensHyo Kamepy UCMNomnb3yT HA BTOPOM 3Tane UChbITaHWiA.

KoHcTpyKuMs ucnelTaTensHoN Kamepbl JoMKHa abecneunBate UCMNbITaHWS 0DpasLoB 3agaHHbIX yncna
W pasmepos.

Ona umnTaumn cComHeYHoro U3ny4YeHrsa B yneTpadpuoneToBon, BUOMMON 1 BnvkHel nHppakpacHoi 06-
nacTax CNekTpa JcnbiTaTenbHasa kKamepa gorbkHa ObiTh OCHALLEHa MCTOMHUKaMKW CBeTa C COOTBETCTBYHOLLMMU
onTnyecknmMn unsTpamu. na MuMnutaumm CONHEYHOro U3nyyYeHusi B Ka4yecTBe MCTOMHUKOB CBeTa PeKOMEeH-
OyeTca NPUMEHATb KCEHOHOBbIE AYrOBble NaMmbl B 3a4aHHOM KonvyecTBe 0b6Llein mowHocTeio 6500 BT co
cnekTpom manyderus ot 300 go 900 HM, ocHaLLeHHbIe BHYTPEHHUM KBapLEeBbIM ounbsTpoM, Ansa cbecnevyeHus
COOTBETCTBUSA UCMbITATENBHOIO U3My4YeHUs CONMHEeYHOMY U3Ny4YeHo AN Bo3ayLWwHon maceel AM 1,5.

MCTOYHMKKN cBETa JOMKHBI ObiTh OCHaLLeHbl (hUNbTpaMu Ana yaaneHus drvwkHero MHgpakpacHoro ns-
nyyYyeHWs C Lenbl NpefoTBpaLleHust Ype3mMmepHoro Harpesa 0bpasLoB, KOTOPbIA MOXET Bbi3BaTb TEMMOBYHO
perpagauuio, He BO3HWKAKLLYIO B YCITOBUAX AKCNNyaTtaunn ngenus.

[Ons ncneiTaHUin NPUMEHAIOT UCTOYHUKK CBETA C BOAAHbLIM UMW BO34YLLHBIM OXMaXAEHUEM U KOHTPONeMm
3HEepreTUYecKon OCBEeLLEHHOCTH.

B kayecTBe npumepa Ha pucyHke 2 npusefeH rpaduk cpaBHEHWS CNeKTpanbHOWM 3HepreTU4eckon ocee-
LLIEHHOCTW KCEHOHOBOW AYroBOMW NMamnbl ¢ COOTBETCTBYOWUM (QUNETPOM W COMHEYHOro WU3nyYeHus ans Bo3-
aywHown maccel AM 1,5.

Y

4

6

5

4

5 1 2~

: M

1 T R | A

: IV Y A

283
3334
3831
4334
483
5334
5831
6331
6831
7331
7834
8331
8831
9331
9831
10331
10831

<

X — [IN1Ha BOMHbI M3MYYeHNs, HM; Y — CnekTpanbHas sHepreTuyeckan OCBeLLeHHOCTb, BT M~2- HM~!; 1 — cnekTpanbHas aHepreTuyeckas

OCBELLEeHHOCTb COMHEYHOro M3ny4yeHus Ans BosaywHon maccsl AM 1,5; 2 — cnekTpaneHas 3HepreTuyeckas OCBELLEHHOCTb KCEHOHOBOM
[YroBoW Namnbl ¢ COOTRETCTRYHOLWMUM (OUNETPOM, NPUMEHAEMON ANA UMUTALWKU CONHEYHOMD N3Ny4eHus

PucyHok 2 — Mpaduk cpaBHEHUSA cnekTpanbHOW SHEPreTUYECKOW OCBELLEHHOCTH KCEHOHOBOW OYrOBOM Namnbl
C COOTBETCTBYIOLLMM (PUMETPOM W CONMHEYHOIO M3NyYeHWA Ona Bo3aywHon Maceel AM 1,5

Ha Gonee AnNWHHBLIX BOMHax n3any4vyeHusa sHepreTh4eckasa OCBelWeHHOCTb KCEHOHOBOW ,El,yI'OBOﬁ namnel
OTNMYaeTCcsa OT SHepPreTUYecKoM OCBELEHHOCTU CONTHEYHOTO nany4vyeHua ona BOB,EIyLIJHOF‘I maccel AM 1,5, Tak
Kak aHepreTU4yeckas OCBELleHHOCTb KCEHOHOBOW ,El,yl'OBOF‘I namnel B yJ'IbTDaCbMOJ'IeTOBOﬁ."BM,D,VIMOﬁ obnacTtu
CnekTpa BbilWwe, 4eM Yy CONMHEeYHOoro nany4yeHua (CM. PHUCYHOK 2). Cne,u,yeT YYUTbIBaATb, 4YTO NPpU BO30ENCTBUU Ha
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obpasel nanyyeHnsa gaHHow obnacTy cnekTpa He NPOUCXOAMWT ero Aerpagauunu, BbI3BaHHON (POTONMUTUHECKAM
BO34ENCTBUEM.

Bo Bpems McNbITaHWIA ANa NpefoTBpalleHns Aerpagaunm obpasuoB He crnedyeT O0MycKaTk NMUKOB 13-
nyveHusa B guanasoHe ot 300 go 780 Hm.

Ha pucyHke 3 npueeneHa cxema WCNbITATENBHOW Kamepsl (BUO CBEPXY), B TOM ducne obpasubl U 1x
pasMelleHne Ha MCNbITaTenbHOW MNIOCKOCTU, NCTOMHUMKN CBETA M MUX pPacnonoXeHwe Had WCNbiTaTernbHOW
MIOCKOCTLIO U Kabenu, coeauHsaoume obpasubl ¢ BIOKOM LIMKIOB MepekioyYeHuin 1 aBToMaTU3npoBaHHON
cucTemol cbopa JaHHbIX.

3XH % 3XH 1
l I I
[ | I 2
3XH % 3XH
3
IXH % 3XH
I I I
1 I ) 4
1
OXH % BXH 5
> 6

1 — obpasupl; 2 — anekTpu4yeckre BbiBoAbl U kabenu Tepmonap; 3 — BNok UMKNOB NEpPEeKNiYeHnA 1 aBTOMaTU3MPOBaHHaA cucTema
cbopa paHHbIX; 4 — WCTOMHWKX cBeTa; 5 — KOpnyc UCNbITaTensHoW KaMepsl; 6 — cucTema NpUHYAUTENEHOMO BO3AYLWHOrO Harpesal
oxXnaxaeHms

PucyHok 3 — Cxema ucnbiTatensHou Kamepsl (BUI CBEpXY)

O6pa3subl pasmewatoT Ha UCNbITaTenNbHOW NNOCKOCTW NOA4 MCTOYMHWMKAMKW CBeTa, PpacnonoKeHHbIMKW B CU-
cTeme oTpakaTernemn Ha NoTosIKe UCMbITaTENbHON KamMmepbl.

McnbiTaTensHaa kamepa omkHa ObiTb CNpoekTUpoBaHa TakuMm obpazom, YTobbl aHepreTuyeckas oc-
BELLEHHOCTb Ha NMOBEPXHOCTM 0Opa3sLoB, co3gaBaemMasi UICTOMHUKaMUM CBETa B CMEKTpanbHOM AuanasoHe oT
300 Hm go 3000 Hm, cocTasnana (1000 + 40) BT/M2. MI3aMeHYMBOCTb OOHOpPOAHOCTM 0BNyYeHUs ncneiTatens-
HOW NMOCKOCTU AoMmKkHa BbiTh He Bonee +8 %.

[ns nony4yeHWs 3agaHHbIX 3HAYEHWI 3HEPreTM4Yecko OCBELLEHHOCTU U U3MEeHYMBOCTM OQHOPOOHOCTH
obny4yeHns B COOTBETCTBMM C HACTOALMM CTaHOApPTOM CrneayeT perynyvpoBaTh 3HEepPreTMYecKyl OCBeLLeH-
HOCTb 06pa3LoB, HaNnpUMep, pPerynupys paccTosHue mexay obpasuamu n UCTOUYHWKaMK cBeTa.

WcneiTaTeneHasa Kamepa AomkHa ObITe CKOHCTPYMpOBaHa Takum obpazom, 4Tobel obecnedunBanock He-
00xoAuMoe pacnonoXeHue anekTpuYeckux kabenei BHYTPY HEE 1 CHapyXW, NpedHasHaYeHHbIX ANs NO4KMo-
YeHUs OaTYMKOB TeMnepartypbl U Broka LMKIoB NepeknYeHun.

McnbiTaTensHas kamepa gomkHa 6T 060pygoBaHa CUCTEMON NMPUHYOUTENbHOIO BO3AYLLIHOMO Harpe-
Ba/OXNaXOEeHWs U CUCTEMON PErynNMpPOBaHMA BMaXXHOCTU U obecneymBaTth 3aJaHHy0 TEMNEPaTypy UCMNbITaAHUA
cTekon ¢ OXH.

CucTemMa BO3QYLIHOMO HarpeBa/oxNaxAeHWs OoMKHa NogAepXKuBaTe TEMMepaTypy B AuanaloHe, yka-
3aHHYK B HOPMaTUBHOMW JOKYMeHTaluuMK Ha nagenve. Cuctema perynupoBaHWs BNaXHOCTW AOMKHa nogaep-
XUBaTh OTHOCUTENbHYH BNaXHOCTb BO3AyXa B AManasoHe, yKasaHHOM B HOPMAaTUBHOW AOKYMEHTauMu Ha 13-
aenve.

BHyTpuM ucnbiTaTenbHOW KamMepbl 4OMKHa BbiTh NpedycMOTpeHa BO3MOXHOCTb KOHTPOMSs TEMNEpPaTypbl
Bo3gyxa B AnanasoHe ot 10 °C go 20 °C. [ing npefoTBpalleHna obpa3oBaHUA KOHOEeHcaTa B UCMbITATENBLHOMN
Kamepe OTHOCUTENbHAas BNaXHOCTb BO3AyXa He OOMKHA npeBbiwaTts 60 %.
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6.5 Bnok UMKNOB NepeKnYeHun

Brok UMKMOB NepeknioYeHnin UCMonb3yoT Ha BTOPOM 3Tane MCrbITaHui.

Brok UMKMNOB NepeknioYeHnin MPUMEHSAIOT B UCTbITaTenNsHOM Kamepe Ana nofgaydn Ha o0bpasubl anexkTpu-
YecKoro HanpsXxeHusa Unu Toka nubo Toro U Apyroro Ans nooYyepeaHoro U MHOTOKPaTHOTO U3MEeHeHWs Koad-
duumMeHTa NponyckaHua ceeta o0bpasLoB.

B kauecTBe Bnoka UWKIOB NepeknioYeHnid u Broka ynpasneH1s nepekntoyeHeM 4onyckaeTcs npume-
HATbE OOHO W TO e 0B60opyaoBaHWe, NOCTABNAEMOE U3rOTOBUTENEM U3AENWA.

6.6 [laTyukmn TemnepaTypbl

Ona namepeHusa TemMneparypbl 06DE13LI,8 n TeMneparypbl B UCnbITaTeNlbHOW Kamepe NMPUMEHSAT TepMOo-
napbl, O6ECI'Ie‘-iMBaI'OLLI,M9 M3MepeHne ¢ ToOYHOCTbH 0,1 ‘Cu CYMMapHyH norpewHoCTb nokasaHui He bonee
0,3 °C.

ﬂﬂﬂ KOHTpONnA TemMnepaTtypbl BO BpeMs NcnbITaHN’ gonycKkaetcda npuMeHATb gpyrue yCTpOF‘ICTBa,
obecnevnBatowme N3MepeHUa C 3aaHHON TOYHOCThHO.

6.7 JononHuTenbHoe o6opyaoBaHue

Ona OKYMeHTUPOBaHMA pe3yrbTaToB BM3YyanbHOMo KOHTPONA PeKOMeHOyeTcs MPUMeHATE LM@POoBYHo
Kamepy ¥ Buaeokamepy.

[nsa onpegeneHns cymmapHOW 3HEPreTUYecKon OCBELLEeHHOCTW AoMycKaeTcs NMPUMEHATb NMpaHoMeTp
YYBCTBUTENBHOCTLH K cniekTpansHoMy gnanasoHy ot 300 go 3000 Hm.

7 O6pasuybl AnA UCNbITaHUA
7.1 OnucaHue obpa3uoB

[ns vcneiTaHnii Mcnonb3yT 0bpa3sybl, NpeacTaensow e cobon ogHocnonHoe ctekno ¢ AXH, ctekno-
naket ¢ XH, mHorocnoliHoe ctekno ¢ 3XH, pasmepamu He meHee (250 + 5) x (250 + 5) mm.

YMcno v KOHCTPYKLMS UCMbITyeMblX 00pasLoB — B COOTBETCTBMM C HOPMATUBHOW AOKYMEHTaUMUen Ha
nsgenue. Npu OTCYTCTBUM Takux yKasaHWi NS MCMbITAHWIA MPUMEHSIOT NATb 00pa3LoB M3 O4HOW MapTum,
npy 3TOM Ha 4YeTblpex obpasuax WCMbITaHWA NPOBOAAT OOHOBPEMEeHHO, NATbLIM obpasel He nogBepratT
CTapeHuo N UCNONb3YIOT €ro B KA4e€CTBE KOHTPONbHOro obpasuya ans npoBefeHUs CPaBHUTENbHOWM OLEHKW
XapakTepuUcTuK.

Onsa obpasua, npeactaBnsolero coboi cTeknonakeT, pekoMeHAYeTCs MCMOMb30BaTb KanummnsipHble
TpyOKKM Ha KpoMmKe cTeknonaketa Ans obecnedyeHusa copoca faBneHus Npu NpoBeAEHNN UCTBITAHWIA.

Ecnv npu akcnnyatauuu nagenua (CTeknonakeTta MM MHOTOCMOMHOMO CTEKNa) KPOMKK y Hero 3alluie-
Hbl OT COMIHEYHOrO M3My4YeHWs, TO BO BPEMS UCMbITAHWIA ONA 3alUThl KPOMOK obpa3ua oT BO34enCcTBUA WUC-
KyCCTBEHHOIO COJTHEYHOrO W3Ny4YeHUs PeKoOMEeHOYETCS NMPUMEHATb COOTBETCTBYIOLLMA MaTtepuan, HanpuMep
anmMUHWEBYI NEHTY MNW GOnbry, KOTOPYK CNedyeT pacnornaraTte Ha paccTosHuy He Bonee 16 MM OT kpas
obpasua.

7.2 MoproToBka o6pasyoB ANA UCMbITAHUNA

lMepepn ncnbiTaHMeM NPOBOOAT BM3yanbHbIA KOHTpoNsL 06pasuos, aenatT hoTorpadmmn BCex ABHbIX Ae-
(heKTOB UMK OTKIIOHEHW 06pa3L0B B COCTOAHUAX HaMBOMbLIEro U HAMMEHbLLEro CBETONPONycKaHus. Pe3ynb-
TaTbl BU3YanbHOIO KOHTPOMNS PErMCTPUMPYHOT B MPOTOKOINE.

Tepmonapy guametpom 0,13 MM 3akpennsoT B LeHTpe obpasua, NpUMeHsasa AN aTvx Lenei antoMuHu-
€Byl0 NeHTy pasmepom 8 x 8 mm. Ecriv obpasel, pacnonoxeH gansLlie BCero ot UCTOMHMKA CBeTa, TO JOMKHO
bObITE 0becnedeHo Haanexallee 3KpaHMpoOBaHWE OT MCTOYHUKA CBETa PACMNONOKEHHOW Ha HEM TepMonaphbl.

Ha pucyHke 4 npuBegeH npumep pacnonoXeHua TepMonapbl Ha obpasue, npencraensawwem cobon
cTeknonakeT. Takoe xe pacnonoxeHne Tepmonapbl pekoMernayetca ana obpasyos, npeacTasnstowmx cobon
OJHOCIOMHOE W MHOTOCHoWHoe cTekno ¢ 3XH.
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1 — obpasel (Bua ceepxy); 2 — obpasel (Bua cboky); 3 — anomuHWeBas nNeHTa; 4 — nosepxHocTe obpasua ¢ 9XH; 5 — anekTpudeckue
BbLIBOALI TEPMONAapsk!

PucyHok 4 — Cxema pasmelleHns Tepmonapbl Ha obpasue

3J'IeKTDM‘-IeCKMe BbIBOObl TEPMONAPbl OOMNYCKAaeTCA 3aKpennAaTb HE B LUeHTpe oGpasua, ncnonbaya asa
AONONHUTENBbHbIX OTpe3Ka antoMUHMEBOWN NEHTLI pasMmepom 8 x 8 Mmm aonsa obecneveHuss CHATUSA HaI'IpFl)KEHMﬁ
1 npeoTepalleHnsa OTKpenreHnda TepMonapbl OT MNOBEPXHOCTU o6paau,a.

8 lNpoBeaeHne ucnbiTaHUN

8.1 OnpepeneHue UCXOAHLIX XapaKTepPUCTUK oBpazuoB (NepBbIA 3Tan)

8.1.1 O6wme nonoxeHns

[Onsa ncnbiTaHnin NPUMEHSAKT TepMoLuKad.

XapaktepucTuku 06pa3LoB onNpeaensanT NpyM KOMHATHOW TeMnepaType 1 BolbpaHHOW TeMmnepaType uc-
NbITAHWIA C UCNONb30BAHUEM OOHOTO M TOro e 0bopyaoBaHUA NPy NPOBEAEHUM BCEX N3MEPEHUNA.

8.1.2 OnpepgeneHne NCXOOHbIX XapaKTEPUCTHUK 0Opa3LoB Npu KOMHaTHOW TemneparType

MpoknagbiBatoT onTudeckue kabeny oT namnbel HakanuBaHuA K obpasuy 1 oT obpasua K CnekTpoMeTpy,
KOTOPbIA MOAKMIOYEH K KOMMNBIOTEPY (CM. PUCYHOK 2). OnTrnyecke Kabenv oOBsA3bIBAKOT ONTUYECKU W LEHTPU-
PYHOT € y3namu KONMMMUPYHLLKMX FUH3.

O6paszel ycTaHaBNMBAKT B Aepxartenb B Tepmowkady. K obpasuy nogkniodaoT Bnok ynpaeneHus ne-
peknt4veHMeM. Ha noBepxHocTu obpasyua 3akpennsawT TepMonapy.

B TepmMowkKadhy ycTaHaBNMBAlOT TeMnepaTypy, COOTBETCTBYIOLYI0 KOMHAaTHOM TeMnepaTtype, npubnuan-
TeneHo 22 °C. TemnepaTypy obpasua KOHTpONUpyT TepMonapo.

McxoaHble 3HavYeHns Tyt obpa3uoB onpenensatoT cnefywLwnm obpasom.

MNepen KaxablM N3MEepPEeHUEeM 3Ha4YeHU TNt 06pasLoB perncTpUpYIOT TarnoHHbIe CMEKTPbI U3Myye-
HKA 100 % 1 0 % ¢ Wwarom He MeHee 5 HM.

3HaveHus Ty U Ty j U3MEPAKT B OAHON Touyke NpuBnManTensHO B LUeHTpe obpasua B guanasoHe anuH
BonH ot 380 go 780 HM B nocrnegoBaTernbHbIX MHTEPBanNax BpeMeHW Npu NepeknioyYeHn LUMKNoB Mexay co-
CTOAHWSIMW HaWbonNbLIEero M HaMMeHbLIEero CBETONPoNycKaHua. MiamepeHus npoBoasT B Touke obpasua, pac-
MONOXEHHOW Kak MOXHO Aanblie oT 0bnacTn aKpaHUpoBaHUA TepMonapsbl.

CnepyeT yunThIBaTh, YTO MHTEPBAN BPEMEHU, COCTARNALLNIA YaCTh NMOMHOr0 LUKNAa NepeKknoYeHnii Ans
NONy4YeHUs: Kaxaoro cnekTpa uany4yeHus, 4ocTaToueH ANA peructTpaumm 3HadeHnn Tyy,iV Ty jKQXOOTO obpasua.

3HaueHus Ty ; 1 Ty obpasua, npegcTaensoLlero cobo MHOrocrnoHoe cTekno ¢ 3XH, paccunTeiBaoT
B cooTBeTcTBuu ¢ FTOCT EN 410 no KoadhuLUMeHTam NponyckaHus cBeTa B Ananas3oHe AnuH BofiH oT 380 Hm
[o 780 HM ero oTaenbHbIX CNOEB C NPUMEHEHUEM V(?L) B KA4YeCTBe BECOBOro KoaduumeHTa.

Bo BpeMsa npoBeaeHWs naMepeHuin obecnedmBatoT JOCTWKeHME 00pa3LoM COCTOAHMIA Hanbonbluero 1
HaMMeHbLUEero CBETOMNPONyCcKaHus. YnpaeneHne nepeknioveHnem obpasua nu3 cocTosaHUs HaubonbLlero cee-
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TOMPOMNYCKaHNS B COCTOSIHWE HAaUMEHbLLEro CBeTONpOnyckaHusa 1 o6paTHo, a Takke nogaepkaHiem aTHUX Co-
CTOSIHWIA OCYLLECTBISOT B COOTBETCTBUM C TPeGoBaHWAMM U3rOTOBUTENS U34enus.

BHaueHus Ty, ; U T; ; PETUCTPUPYIOT Yepes 30 MUH OT Hayana nepekrio4eHuns, Korga obpasel| AOCTUTHET
CBOEro NpefensLHOro COCTOAHWS CBETOMPONYCKaHUS UM CKOPOCTL U3MeHeHMs KoadyhuumeHTa nponyckaHns
cBeTa cTaHeT MeHee 0,4 % OT 3HaYeHUsi T, MWUH (B 3aBUCMMOCTU OT TOTO, UTO HACTYNUT BEICTpee).

TunuyHsle Ko3hPULMEHTBI NPONYCKaHWA CBETA, 3aperMcTpUpOBaHHbLIe BO BPEMS MOIHOMO LUKNa nepe-
KnoueHuin o6pasua, npUBedeHbl HA PUCYHKe 5, HAa KOTOPOM NpeacTaBneH rpaduk 3aBUCUMOCT KO3 ULIK-
€HTa NPOonycKaHUs CBeTa OT AMWHbLI BONHbLI M3NyYeHus.
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X — OnwuHa BOMHbI M3MyYeHus, HM; Y — KoadpuUMEHT nponyckaHua ceeta, %; @ — HanpasneHue ymeHblleHusa KoadduuneHTa
nponyckaHus ceeTa

PucyHok 5 — lNpadhmk 3aBuCcMMOCTY KO3 hULMEHTA NPONYCKaHWA CBETA OT AMWHbI BOMHbI U3NYyYeHWs
(TMNU4YHble KO3 ULMEHTEI NPONYCKaHWA CBeTa, 3aperncTpMpOoBaHHbLIE BO BPEMS MOMHOIO LIMKMA NepekoveHunin)

8.1.3 OnpepneneHve BpeMeHU NepekniovYeHUs 06pasLoB B COCTOAHMA HaubonbLUIEro U HAMMeHb-
lwero ceetTonponyckaHua Ha 85 % WX AMHaAMU4YecKoro AuManasoHa npu BbiGpaHHOW TemnepaType
MCNbITaHWUA

Kaxnbin oBpasey HarpeeaT B TepMoLuKady npu BeibpaHHoi TeMnepaType UcnbiTaHus.

Bo Bpems ucnbiTaHuii oGpasel OomkeH nepekniodMtbes Ha 85 % cBoero AMHaMWYecKoro auanasoHa

(FJ_'J,E OWUHAMUYECKU ananasoH cocTaensert oT THj,EIO TL .,-), Tl 06[3839[_[ nepekn4aT HavnHaa co 3Ha4YeHud
TH j A0 3Ha4YeHns TL g5 B COOTBETCTBUN C cbopmynoﬁl

T gs = T~ 0,85 (T~ T ) (2)

Bpems nepekntodeHns obpasua ang nonyvyeHvWst 3HavyeHus T; g5 HAYNHAs C COCTOAHUA HanbonbLlero
CBEeTONponyckaHus 1 obpaTHo, onpeaensoT nyTem n3MepeHus KoahhuumeHTa nponyckaHns cBeTa Kak qyHk-
LM BPEMEHM C MCNOMb30BaHMEM CNEKTpOMEeTpa B COOTBETCTBUM C 8.1.2.

[Ons ncnbiTaHUn NPUMEHSAKOT:

- camoe Bonbluoe 3Ha4YeHue tL 85 (MSMEHEHME COCTOAHNA O6DE13LI,3 c THI Ao TL 85)’ nony4yeHHoe no pe-
3yrnbraram M3MepeHMI7'I, BbINMOJTHEHHbIX Ha NATH 06pa3u,ax;

- camoe DonblUoe 3HaYeHue tH 85 (M3M8HEHM9 COCTOAHMA o6pa3u,a c TL g5 A0 TH .,-), nony4veHHoe rno pe-
3ynerartam M3MepeHMl7I, BbINMOJTHEHHbIX Ha NATHU 06pa3u,ax.

CJ'IE,EIyET Y4UTbIBaTb, 4TO 3Ha4YeHWA tL,85 n tH,85 MOryT ObITb Pa3HbIMWA.

Ecnn c nomouwbio Bnoka ynpasneHua nepexknin4yeHmnemM MOXHO nony4ntb pa3Hble 3Ha4eHunA f,u_ g5 1 tH 85

TO OnNyCKaeTcd NpuHuMmaTh 3Ha4deHne tLli.flKﬂ KakK CyMMy 3Ha4YeHWnKn tL,85 n tH,85'
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Ecnn Takas BO3MOXHOCTb OTCYTCTBYET, TO 3Ha4eHne t n OOMKHO B [1Ba pa3a npesBbllatbk CYMMY MakK-

LMK
CUMarnbHbIX 3Ha4YeHUn T; 85 U Ty g5, @ BPEMA NepekrkyeHns obpasua 13 cocTosHUA HaubornbLLIEro CBETOMNPO-
MyCcKaHWs B COCTOSIHWE HAUMEHbLUEro CBETOMNPOMYCKaHUS U M3 COCTOSHUSA HAUMEHbLLEro CBETONPONyCcKaHus B
COCTOSiHME HanbonbLlero cBeToNponyckaHusa Byaet OAMHAKOBbIM.

Onsa obpasua, KoTopbln MoXeT BbinonHATL Gonee 50 000 umknos 3a 5000 4, BpemMs HaxoXaeHWs B CO-
CTOSIHUAX HaubBonbLUEero U HAMMEHbLUEro CBETOMPOMYCKaHUA AOMKHO ObiTb OQWMHAKOBLIM, a LIMKMMPOBaHME
BLIMOMHAIOT paBHOMEPHO W HenpepsbiBHO B TedeHne 5000 y. B sTom cnyyae 3HavyeHus tL,SS " tH,85 OyoyT paBHbI
6 MUH.

8.2 UuknupoBaHue ob6pa3LoB B UCNbITaTENBLHOW KaMmepe (BTopon 3Tan)

8.2.1 YctaHoBKa 06pa3uoB B UCNbITaTeNbLHOW KaMmepe

McnbiTaHua NpoBOASAT B VCMbITATENBHON Kamepe.

O6pasubl NOMeLLaT Ha UCTbITaTeNbHY MAOCKOCTbL TakuM 06pa3om, YToBb! MX MOBEPXHOCTb, Ha KOTO-
pyto HaHeceHo OXH, 6eina obpalyeHa k ncTovHuKy ceeta. K obpasuam nogknoyaeT 6roK LMKIoB Nepeknove-
Hus. Ha noBepxHOCTM 06pa3LoB 3aKpennsaT TepMonaphbl.

McnbiTatensHas NiockocTk B KAMEPE MOXET BbITh yCTaHOBMNEHa B rOPU30HTanbHOM UMK BEPTUKANBHOM
MOMOMXEHUN; MPX ITOM IHEpPreTUyecKas OCBELLEeHHOCTk Ha MOBEepPXHOCTM 0bpasLoB, co3aaBaeMas UCTOHHUKE-
MU cBeTa, AoMmkHa cocTaenaTh (1000 + 40) BT/M2, M3MEHYMBOCTL OAHOPOLHOCTM OBIYyYeHWS NCTbITAaTENbHOM
nnockoctn — He Gonee +8 %.

Mepen uMkNUpoBaHWeM Npu TemnepaType McnbiTaHui obpasubl NOABEpPraloT UMKy nepeknioveHui B
McnelTaTensHOM Kamepe NpyM KOMHaTHOW TemnepaType ¢ Uenbio npoBepku paboTtocnocobHocT Bnoka uvkna
nepexknioYeHnin 1 aBTOMaTM3npoBaHHON cucTeMbl cOopa AaHHbIX, @ TaKKe LeNOCTHOCTW 3eKTpUYeckmx kabe-
new v BbIBOAOB Tepmonap.

8.2.2 YctaHOBKa TeMnepaTypbl UCNbITAHUNA

O6pasubl 4OMKHBI HAXOAUTLCA B COCTOSHWM HAaWMeEHbLLEro CBeTonponyckaHus. Temnepatypy B kamepe
perynvpyoT Ao TeX Nop, Noka NoBepxHoCTb 06pa3uoB He OOCTUTHET 3a4aHHOoWN TeMnepaTypbl UCTBITaHWUMA.

TemnepaTypoil UcnbiTaHWi ABMSETCS TeMneparypa, UsMepeHHas B LieHTpe noBepxHocTy obpasua B co-
CTOSIHWWM HAaMMEeHbLUEro CBETOMPONYCKaHUs, He3aBMCUMO OT pacnonoxeHnsa obpasya OTHOCUTENbHO NCTOYHU-
Ka ceeTa.

Mpumep — Mpu memnepamype eo3dyxa & ucnbimamenksHol kamepe 60 °C memnepamypa 8 ueHmpe no-
eepxHocmu obpaszya, HaxodAWwe20Ccsa 8 COCMOAHUU HauMeHbLLWe20 CeemonponyckaHus, 6ydem cocmasnams
npu6nusumensHo 85 °C @ 3aeucumocmu om pa3mepa o6pa3ya, COCMOAHUA HaUMeHbLWe20 CeemonponycKkaHus,
docmuzaemMoz20 60 epeMs YUKTUYeCKO20 U3MEeHEeHUSs HanpsiXxeHUs, pacnofioxeHUs obpa3ua Ha ucnsimamernsHol
MI0CKOCMU U @20 KOHCMPYKUUU.

CnegyeT y4nTbiBaTb, YTO CpeaHAs TeMnepaTtypa UcnbiTaHuin BygeT HWXKe M3-3a Toro, YTo Temneparypa
obpasua, Haxogsllerocs B COCTOSIHMW HanBomMbLUEro CBeTONPONyCcKaHus, Bcerga OygeT HWxXe npubnusurtenes-
Ho Ha 5 °C.

8.2.3 MMpouecc UMKNUpoOBaHUA

O6pa3sLbl 4OMKHBI HAXOAWTLCS B COCTOSIHWM Hawbonbluero ceeTonponyckaHvus. Heobxogumo BKMHOHUTE
MCTOYHMKM CBETa. YCNoBUA KU TEMMNepaTypa UCNbITaHUA JOMKHBI COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 1.

Korga Temnepatypa obpasuoB npubnuanTca K 3agaHHoM TeMnepaTtype ucnbliTaHuii, Heobxogumo HavyaTb
LUUKNupoBaHWe, nogasas Ha obpasel HanpsXXeHWe W BbIMOMHAS MNOMHbIA LUK NEPEKIToYeHni onpene-
TNeHHbIA B cooTBeTCcTBUN C 8.1.3.

3HayeHne HanpsKeHUsa yCTaHaBNUBAKT B HOPMATUBHOM JOKYMEHTE UMW TEXHWYECKON OOKYMEHTaLMW
Ha usgenue.

Bo BpeMs nNpoBefeHWs MCNbITAHWIA TeMMnepaTypy BO3oyxa B KaAMepe KOpPPeKTUpPYHT ¢ Y4eTOM TOro, 4To
Temnepatypa obpasuoB, HaxogAaWNXCA B COCTOSIHUM HauMeHbLUero cBeTonponyckaHus, o6a3atenbHO NoBbl-
LwaeTcs.

Temnepatypy 06pa3uoB ¥ JaHHble O MpoLecce UMKIMPOBaHWA PerMcTpypyroT, MCNoMb3ysa aBToMaTnau-
poBaHHyt cuctemy cbopa gaHHbIX. Bo Bpems ncneiTaHui cnegyeT oCylWwecTBNATbL NEPUOAMYECKUA KOHTPOMb
paboTtbl ucneiTatensHoro obopygoeaHns U obecneuynBaTb ero Hagnexallee OyHKLMOHUPOBAHNKE.

8.2.4 MpomexyTo4yHble pe3ynbTaTbl UCNbLITAHUA

Mo 3anpocy uarotoBuTensa wagenua nocre 2000 4 uMKNMpoBaHMsS 00pasLIOB WUCMbITAHWA MPepbLIBaoT.
McnblTaTeneHy0 Kamepy BLIKTHOYAT, OTCOeAUHSAKT 0T 006pa3yoB TepmMonapbl ¥ ONoK LMKIOB MepeknioyeHns,

LmKn?
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o6pasubl M3BnekaT U3 kamepbl. OnpefensioT KO3 @UUMEHTLI MPONycKaHua cBeTa 06pasuoB B COCTOAHMAX
HanBomnbLIero 1 HaMMeHbLLEro CBeTOMNPONyCcKaHUs NPy KOMHaTHON TemrnepaType B COOTBETCTBUM ¢ 8.1.2.

MpoBoAAT BU3yanbHbIA KOHTpONb 06pa3uos, hUKCUMpyoT Nbble NpU3HaKkM YXyOWeHUs UX XapakTepu-
CTUK C MOMOLLbI (DOTO-/BUAEeOKaMepbl. Bce BhiiBNeHHble AedekTsl 06pasLoB B COCTOAHUAX HAUBOMbLLETO 1
HaWMeHbLLEero CBeTONPOnycKaHusa perucTpupyoT B NPOTOKOMeE.

Ecnu Ha oCHOBaHMKM NPOMEXYTOYHLIX Pe3ynbLTaToB MOXHO NMPEeAnoNoXnTe 0 TOM, YTo 06pasybl He Bbl-
OepXaT UCTMbITaHUI, TO M3rOTOBUTENL 3OEenus BNpaee NpMHSATL pelleHne 06 ocTaHOBKE UCMbLITaHWNA.

[anee o6pasubl ycTaHaBNUBAKT B UCMLITATENBHYI KaMepy B COOTBETCTBUN ¢ 8.2.1, BLIMOMHSAIOT LMK
NepeknoYeHnid U OCyLLIeCTBNAIOT BO3AENCTBME Ha 06pasLbl UCKYCCTBEHHOTO COMHEYHOTO W3NyYeHUs Npu Bbi-
BGpaHHoi TeMnepaType UcnbiTaHui. McnbiTaHua 3aBepLuatoT.

8.3 OnpepgeneHne XxapaKkTepycTUK 06pa3yoB Nocsie UCNbITAHUIA Ha cTapeHue (TpeTun aTan)

lMNocne UMKNMpoOBaHWs B UcNbiTaTeNbHONW Kamepe B TedeHune 5000 4 onpenensioT xapakTepucTukn 0b-
pas3LoB NpyM KOMHaTHOW TeMnepaType B cooTBeTcTBUM € 8.1.2.

O6pasubl, Npollewe UCNbITAHUSA, YCTaHABNUBAKT PSAAOM C KOHTPONbHLEIM 06pa3LomM 13 TOW Xe nap-
TWU, HO He NOABEepraBLUNMCS cTapeHuto. MNpu KOMHATHOM TeMnepaType NPOBOAAT NATh LIMKIMOB NePEKNHYEeHWH
M YUKCUPYHOT C MOMOLLLI POTO-/BUOEOKAMEPLI UBMEHEHUE XapaKTepUCTUK 0OpasLIoB.

lMpoBoOAAT BU3yanbHbLIN KOHTPONb 06pasLoB, (UKcHMpyloT Niobble NpU3HaKkKn yXyaWeHUa Ux xapakTepu-
CTWK C MOMOLLbK hOTO-/BuaeoKkaMepbl, B TOM YKcCrie:

- paspylweHune 3XH;

- noepexaeHua IXH, kKoTopkle 04eBUOHLI BU3yanbHO B COCTOSIHUM HAaMBOMbLIEro CBETOMPONYCKaHNUS;

- noppexaeHua XH, kKoTopkle o4eBUOHLI BU3yanbHO B COCTOSIHUWA HAMMEHBLUEro CBETONPONYCKaHUS.

Bce BhifIBNeHHbIE AedeKTsl 00pa3sLoB B COCTOSAHUAX HAMDOMbLIEro U HAaMMEHbLLEro CBETOMPONyCcKaHus
pPErMCTPUPYIOT B NPOTOKOMeE.

9 ObpaboTka pe3ynsTaTtoB

KoapduumeHTsl NponyckaHms cBeTa 06pa3sLoB B COCTOSHUAX HAMMEHbLLUEro U HanbonbLIero CBeTonpo-
nyckaHusa onpegenstoT no FTOCT EN 410.

MpoBOAAT CPaBHUTENBHY OLIEHKY MCXOAHBIX XapaKTepUCTUK U XapakTepucTuk obpasuos nocne mcnbl-
TaHWIA Ha cTapeHue.

3HauyeHns xapakTepMcTUK o6pasLoB Nocne UCTbITaHWA Ha CTapeHne He OOMKHbI OTNMYaThCs OT 3Hade-
HWUIA NCXOAHLIX XapakTepuctuk bonee Yem Ha +5 %, T. e.:

Ty — Ty ¢l £ 0,05;
T, ;— T, ¢ < 0,05.

3Ha4eHna t; 1t ,06pa3sL0oB He AOMKHbI OTNMYaTLes Gonee Yem Ha 50 % OT aHadeHnid f) n ty .
XapakTepucTkn He meHee Tpex 06pasyoB AOMKHLI COOTBETCTBOBATL BhilleyKasaHHbIM TpeboBaHUsM.
PesynbkTaThl perucTpyUpyroT B NPOTOKONeE.

10 MNpoTokon ucnbiTaHUN

Pesynbtatel UCMbITAHWIA 0QOPMMIAIT B BUAE NPOTOKONa. [Na KakOoro M3 YeTbipex UCMbiTaHHbIX 0bpas-
LOB B MPOTOKOMNE MCTbITaHWM NPUBOLAT CNeayoLWyl MH(OPMaLMIO:

- CCbINIKY Ha HACTOALMIA CTaHOAPT;

- onucaHwe obBpasua, BkNoYasa pasMmep, coctae IXH, HauMeHoBaHWe W3genus, Koa/MaeHTUdUKaTop,
HaMMEeHOBaHMe M3roToBWTENsA, AaTty nonydyeHus obpasua, 4aTy 3aBeplUeHUs NCTbITaHNRA;

- pacnonoxeHve obpasla npu UCTbITAHUAX OTHOCUTENBHO WCTOYHMKA CBEeTa;
YWUGIO UCTIBITAHHBIX 06Pa3LoB;
YCMOBWSA NPOBEAeHNs YCKOPEHHbIX UCMBITAHWIA Ha CTapeHue;
MCXO[HLIE XapakTepUCTUKKU, BKMOYas:

- 3Ha4eHua Ty, 1 T, ; obpasua npu KOMHaTHON TeMnepaType,
- 3HaYeHUs {; ;W f, ;P KOMHATHON Temneparype,
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- BpeMs nepeknyeHusa obpasiua B cOCTOSAHUA HaMBOoNbLIEro U HaMMEHbLLEro CBETONPOMNYCKaHUs Ha
85 % ero gMHaMM4yeckoro gvanasoHa npu BbIOpaHHON TeMnepaType WCNbiTaHus,
- 3Ha4yeHune tuwm;

- XapakTepUCTUKWN NOCne UCMNbITAaHWA Ha CTapeHne, BKIOYas:

- 3HAYEHWUA Ty U T ¢ obpasua npu KOMHaTHOW TemMneparype,
- 3HaveHus t; ;1 tHyfnpm KOMHaTHOW Temneparype;

- NMPOMEXYTOYHbIe pe3ynkTaThl UCNbITAHUIA (ecny TpebyeTca);

- CpefHO0 TemMnepaTtypy UCMbITaHUK;

- YWUCMO 3aBepPLUEHHbIX LMKNOB MEPEKoYEHUI;

- KONMWYeCTBO BbIMOMHEHHbLIX YaCoB;

- YMCMO LUMKIIOB NEPEKITHYEHNA 0 MOMEHTa pa3pyLweHusa 3XH;

- KONMWYECTBO YacOB, BbIMOMHEHHLIX 10 MOMEHTA paspylueHus IXH;

- MHOpMAaLMID O 3aMETHOM BU3yanbHOM yXYyALUEHWUW XapakTepucTuk obpa3sua (MHdopMaLuo NpUBo-
OAT OTOenbLHO ANA COCTOSAHMIA HauBomnbLIEero U HaMMeHbLLIEro CBETOMPONMyCKaHUs);

- MHpopmaumo 06 yxyalweHUn xapakTepucTuk obpasLa, 3auKCMpoBaHHYK ¢ MOMOLLbI doTo-/BUOEO-
KaMmepbl (MHpopMaL M0 NPUBOAAT OTAENbHO ANS COCTOSAHUA HaMbonbliero 1 HaMMeHbLUEro CBeTonpony-
CKaHus);

- 3aKIK4eHWe O COOTBETCTBMM 0bpasua TpeboBaHMAM K XapakTepuUCcTMKaM, YCTAHOBMNEHHbIM B HACTOSA-
uem ctaHgapTe;

- OONONHUTENbHLIE CBeeHWs, B TOM Yucne 0B MCnonb30BaHWM 3alMThl KPOMOK CTeKNa BO BpeMs UC-
MblITAHWUIA;

- JaTy NpoBefeHUs UCMbITaHWW;

- NOAMUACK OOIMKHOCTHbIX MWL, NPOBOAMBLLUMX NCMbITAHNS.

K npoTokony npuknagbiBaloT AONONHWUTENBHYK MH(OPMaUMO, BKIOYasa YepTexun, poTto-/Bugeoma-
Tepuanbl 0 CPaBHEHUM Ka)4oro UCnbiTaHHOro o6pasua ¢ KOHTPONbHLIM 0Dpa3LoM, He NogBepraBLUUMCA MUC-
MblTAHUAM.
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YK 666.32:006.354 OKC 07.120

KrtoueBble CnoBa: HAaHOTEXHOMOMMKU, 3MEKTPOXPOMHbLIE HAHOMOKPbLITUS, METOL YCKOPEHHbIX MCMbITaHWiA Ha
cTapeHue, KoaPULWEHT NponycKaHua ceeTa
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