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Mpeaucnosune

1 NMOATOTOBJ/IEH ®epnepasbHbIM ToCyfapCTBEHHbIM OHMKETHLIM yupexaeHnem «LleHTpanbHbIii
Hay4YHO-nccneoBaTelbCknii UHCTUTYT CTOMATOI0TMUN U YeTICTHO-TMLEBO XMpYprum» MuHucTepcTea 3apa-
BOOXpaHeHUsi P® Ha ocHOBe COGCTBEHHOTO ayTEHTUYHOTO NePeBoAa Ha PYyCCKuii A3bIK aHT0S3bIYHOW Bepcum
MeXyHapoAHOro cTaHjapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHunyeckum KomuTeToM no ctaHgaptusaunm TK 279 «Ctomartonorua»

3 YTBEPXJEH W BBEJEH B AEVCTBWE [pukasom deaepansHOro areHTCTsa Mo TEXHUYECKOMy
perynuposaHunio n metponorum ot 23 mas 2016 r. Ne 369-ct

4 HacToawmii cTaHfapT aBaseTcs MOANMULMPOBAHHLIM N0 OTHOLLEHWIO K MeXAyHapoaHOMY cTaHAapTy
MCO 4049:2009 «CTtomatonorvsa. MaTepuanbl MOMMMEpPHble pecTaBpauuoHHbie» (ISO  4049:2009
«Dentistry — Polymer-based restorative materials») nytem BHeceHus fonosiHeHWA B pasgen 3 n nogpasge-
nbl 5.2, 5.4,7.13,7.15, BblAENEHHbIX B TEKCTE CTaHAapTa KypcuBoM.

HaumeHoBaHMe HacToALero ctaHgapTa U3MEeHEeHO OTHOCUTESIbHO HAVMEHOBaHUA YKa3aHHOro Mexay-
HapoaHoro cTaHgapTa Ansa npusefeHus BcootseTcTeue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

CBefleHns 0 COOTBETCTBMM CCbI/IOYHBIX HALMOHabHbIX CTaHAapToB Poccuiickoli Pepepaunmn MexayHa-
poAHbIM CTaHfjapTaM, WCMNOMb30BaHHbIM B KAYeCTBE CCbI/IOYHbIX B NPUMEHEHHOM MeXAYHapOo4HOM CTaH-
fapTe, npuBefieHbl B ONOMHUTENLHOM NpuUioxeHun JA

5 BBEJEH BIEPBbIE

MpaBrna NpMMeHeHUs HacToALWero craHgapTa ycraHosneHwosl B TOCT P 1.0—2012 (pa3gen 8).
MHdopmauna 06 n3MeHeHnAX K HacT oA eMy CTaHgapTy nybnnkyeTCs B eXerofgHoM (Mo COCTOSHUIO Ha
laHBaps Tekyllero roga) MHpopmaLMoHHOM yKasaTene «HaunoHanbHble CTaHAapThi», a ouunanbHbIii
TEKCT U3MEHEHMWI U NONPABOK — B €XeMeCcAYHOM MHDOPMAaLMOHHOM yKasaTene «HaunoHanbHble cTaH-
JapTbi». BcnyyasnepecMoTpa (3aMeHbl) MM 0 TMEeHbl HACT 0SLLero cTaHhapTa cooTBe TCTBYyLee yBe-
fomneHne 6yfeT ony6/MKOBaHO B G/MKailLieM BblMyCKe eXeMeCAYHOro MHPOPMaLMOHHOrO yKkasaTens
«HauunoHanbHble cTaHgapTbi». CooTBeTCTBYOLWAaA MHopMauus, yseoMIeHne n TeKCTblpasMmeLlanT-
CA TakKxe B MHpOpPMaLMOHHOWM cucTeme 06LLLero NONb30BaHNA — Ha oduLmanbHoM caiTe PefepasnbHOro
areHTCTBaNo TeXHMYEeCKOMY peryimpoBaHuio ¥ MeTpoorum B ceTu VIHTepHeT (www.gost.ru)

© CraHgaptuHdopM. 2016
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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

CTOMATO/IOrnA

MaTepuanbl NosIMMepHble BOCCTaHOBUTE/IbHbIE

Dentistry. Polymer-based restorative materials

JaTta BBegeHna — 2017—06—01

1 O6nacTb NpUMeHeHNA

HacTosawwuii ctaHaapT ycTaHasimBaeT TpeboBaHysA 415 CTOMATO/I0TMYECKNX MOVMEPHbIX BOCCTAHOBU-
Te/lbHbIX MaTepuasios, NOCTaBIAEMbIX B KOMMIEKTE A/11 MeXaHU4YeCKOoro cMeLlBaHns, CMeLLnBaHnsa BPyYHyto
Un ANS aKTUBALMN OTBEPXAEHNA BHELLHEN aHeprviei B NoN0CTu pTa Uam BHe NOI0CTM pTa. NpeAHasHavYeHHbIX
B NepByIo oyepeb AN pectaBpaLmmn 3y60B € NOI0CTAMY NPAMbIM WY HENPSAMbIM CMOCO60M 1 ANA dukcauum
HeCbeMHbIX NPOTE308B.

MonvmMepHblie matepuansl AN GUKCaLMmn, Ha KOTopble pacnpocTpaHsaeTCs HacToAWNi cTaHAapT, npea-
HasHayeHbl 4719 NPUMEHEHUs NpU LeMEHTUPOBaHUN WU hKcaumMn pecTaBpauuii UM npoTesoB, Taknx Kak
BKNaAKW, HaKNaaku, BUHMPbI. KOPOHKN 1 MOCTOBUAHbIEe 3y6Hble NpoTe3bl. HacToawmii ctaHAapT He pacnpoc-
TpaHseTca Ha maTepuasbl, NpegHasHavyeHHble Ana npodunaktTuky kapneca (cM. TOCTP 55745) unun Ha marte-
puasibl. npefHasHavyeHHble 415 06INLLOBKA METaINIYECKNX KapKacoB.

2 HopMmaTuBHbIE CCbINKM

B HacToOAWeM cTaHgapTe UCNob30BaHbl HOPMaTMBHbIE CCbINIKU HAa criefyoLlne cTaHgapThbl:

FOCT6709— 72 BopgaancTuUNNnpoBaHHasa. TexHUYecKne ycroBus

FOCT 31574— 2012 MaTepuasbl CTOMaTOMOrMYecKme NoMMepHble BOCCTaHOBUTe/lbHble. TexHU-
yeckne TpeboBaHns. MeT oAbl UCMbITaHWiA

FOCT ISO 7491—2012 CTomaTo/oruyeckne maTepuans.. OnpegeneHve LBeTOCTOWKOCTHU
CTOMaTO/0MMYeCKNX NOIMMEPHbIX MaTepranos

FTOCTPNCO 7405—2011 CTomaTonorusa. OueHka 6MoN0rMyeckoii COBMECTUMOCT U MeAULMHCKUX
n3genuii, N(PUMEeHseMbIX B CTOMaT0/10run

FTOCTPUNCO 10993.1—99 W3penuns megmumHckne. OueHKa 61Mon1ormyeckoro geiicTBma MegnuuMHCKUX
nsgenuii. YacTob 1. OueHka u nccnefoBaHms

FOCT P 55745—2013 (MCO 6874:2005) CTomaTo0norua. MaTepuansl NoNMMepHble CTOMaTO0/10-
ruyeckue gns repmeTusaunnyrnybnexmii u gpuccyp 3y6os

MpnmeuvaHune — MNpn Nonb3oBaHWM HacTOAWKWM cTaHgapToM Uenecoobpa3Ho NpoBepuTh AelicTBue
CCbI/IOYHbIX CTaHAapTOB B MH(OPMaLMOHHOW cucTeme o6 ero nosbL3oBaHna — Ha opuumansHom caiiTe defepansb-
HOro areHTCcTBa N0 TexXHNYEeCKOMY peryimpoBaHnio 1 MeTposiorun B ce T HTepHeT UM No exerogHomy nidopma-
LMOHHOMY yka3aTento «HaynoHanbHble CTaHfapTbi», KOTOPbIA 0Ny6/1MKOBAH NO COCTOAHUIO HAa 1AHBaps Tekyuero
roja, ¥ no BbiNyckam eXeMecsYHOro MHOPMaLMOHHOTO yka3aTens «HaunoHanbHble CTaHAapTbi» 38 TeKylWuii rog.
Ecnu 3amMeHeH CCbI/IOYHbIA CTaHaapT, HAKOTOpbIii JaHa HegaTMPOBaHHas CCbiNKa, TOPEKOMeHAYye T CANCNoNb30BaTh
felicTBylOLW Y0 BEPCUIO 3TOro cTaHjapTa C yieTOM BCeX BHECEHHbIX B [JaHHYl0 BEPCUIO U3MeHeHnil. Ecnu 3ameHeH
CCbINNOYHbIV CTaHAapT, Ha KOTOPbIA AaHa AaTWpoBaHHasA CCbisika, TO PeKOMeHAYyeT CA UCN0Nb30BaTh BEPCUIO 3TOr0
cTaHAapTa CcykasaHHbIM Bbille rojoM y TBepx/jeHus (NpuHAaTuUa). Ecnv nocne yTBepX/jeHUs HacTosIWero cTaHaap-
Ta BCCbIIOYHbIAICTaHfapT. HaKoTOopbliijaHa faTpoBaHHAasA CCbi/IKa, BHECEHO M3MEHeHWe, 3aTparveatwLiee nonoxe-
HUe. Ha KOTOpoe JaHa CCblNlka, TO 3T 0 NONI0XEHNe peKOMeHye T CA NPUMeHATb 6e3yyeTa AaHHOro nusmerneHnsa. Ecnu
CCbINIOYHbIN cTaHaapT OTMeHeH 6e3 3aMeHbl, TO NOJIOXEHNe, B KOTOPO** gaHa CChi/IKa Ha HEro, peKoMeHayeTca
NPUMeEHATb B YACTU, He 3aTparusatLLeil 3Ty CCbI/Ky.

N3paHne odpnymnansHoe
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3 TepMuHbI 1 onpepeneHns

B HacTosem cTaHgapTe NpUMeHeHb! criegyloLine TeEpMUHbI C COOTBETCTBYOLUMN ONpeseneHnsamu:

3.1 HenpospayHblli MaTepyan ana ukcaumn: CBeTOHENpoHMLAeMblli MaTepuan ana dumkcauuu,
cogepxaLinii LOCTaToYHOE KONIMYECTBO MUTMEHTOB U 3aMyTHUTENEN, YTO6bl MacknpoBaTh NoA/exallnii maTte-
pvan unm 3ybHble TKaHu.

3.2 Henpos3payHoCTb (OMNakoBOCTb): CBETOHENPOHWLAEMbIA BOCCTAHOBUTE/bHbLIA  Martepuan,
cofepxalynin focTaTouHOE KOSIMYeCTBO MUTMEHTOB U 3aMyTHUTENeR, 4ToObl MacknpoBaTth NoA/iexatlymin maTe-
pvan unm 3ybHble TKaHw.

3.3 uBeTOBOE pasnmuve: Lindposoe 3HayeHne pa3HuLbl B LBeTe 06pa3LoB npy NpoBegeHnn nsme-
peHUii uBeTa nyCcTaHOBNEHUN ero Xapak TepUCcTUK COrnacHo n3mepuTensHoii cucTeme CIE [International
Commission on lllumination], o60o3Ha4yaemoe kak AE (genbTa E).

3.4 apresus: CocToOsiHWE, BKOTOPOM JjBe NOBEPXHOCTNPA3HOPOHbIX MaTepPNanos, NpUBeAeHHbIe B
KOHTaKT, yAepXnBa T CA BMECTE XMNYECKUMU NN hU3NYECKUMU CUNAMKN, UK U TOMU U APYTUMU, N ANS
pasfeneHnsa KoTOopbIX criefyeT NPUNoXNTb YyCUIuB.

3.5 agresnoHHas NnpoyHoCcTb: CunaHa eguHuLy naowaam, KoTopas TpebyeTcsa ansa paspyLueHums
coefIMHEeHHbIX BMECTE NOBEPXHOCTeli C NOBPeXAEHNEM Ha UM OKOJI0 FpaHuLbl pasgena.

4 Knaccundomkauusi

B uenax HacToswero ctaHgapTa cToMaToiornyeckie NofMMepHbie BOCCTaHOBUTE bHbIE MaTepuasbl
noapasfensioT Ha cnefytoLime TUnbl:

a) Tvn 1. nonuMepHble pecTaBpauMOHHble MaTepuasnbl, NpegHas3HauYeHHble COrnacHo MHcopmalum
N3roToBUTENA A5 pectaspauuy 3y60B, BK/THOYAA OKK/IIO3MOHHbIE MOBEPXHOCTU:

b) Tun2: BCe OCTasibHble NOJIMMEPHbIE pecTaBpaLMoHHbIe MaTepuasbl, a Takke MaTepuanbl 45 huk-
caumu.

CTomaronormyeckve nosvMepHbie BOCCTAHOBUTE/IbHbIE MaTepuasbl NofpasfensoT Ha cnegywouine
Knacchbl:

Knacc 1: matepuwansbl, TBepgetoLine (0TBepxarLmecs) npy CMeLnBaH nHuLmuaTopa u aktnearopa
(«camoTBEpAEIOLWME» MaTepuabl);

Knacc 2: maTepuansl, KOTOpble TBEPAEIOT N0 BO34EACTBMEM IHEPTMM OT BHELLHUX UCTOYHWUKOB, Takux
KaK CMHWI CBET UNNTEN/O [MaTtepmnasibl «C akTuBaLMei BHELLIHER SHeprueii», cMm. Takke 8.3, mepeuncrieHue e)].
3T maTepuasbl noapasfensoT Ha cneaytoLwme rpynnbi:

1) Fpynna 1. maTepuanbl, N(pUMEHeHKe KOTOPbIX TpebyeT NoABeAeHNsA 3Heprv B NO0CTbL pTa nawu-
eHTa (MeToA NPSIMOro BOCCTAHOB/EHUS 3y60B);
2) Fpynna 2: maTtepuanbl, NPUMEHEHNe KOTOpbIX TpebyeT noABeAeHNs 3Heprum BHe NofocTu pTa

(MeToA HenpsMOoro BocCTaHOBAEeHNA 3y60B). MNocne M3roToBAEHUs pecTaBpauynii u3 aTUX Matepuanos OHU
[OJDKHBI ObITb 32hNKCMPOBaHbI MO MECTY.

OnpepgeneHHble MaTepuasbl MOTyT 6bITb OTHECEHbI U3roTOBUTENEM K06eum rpynnam, k Fpynne 1w Fpyn-
ne 2. B takom cnyyae matepuan [O/HKeH 0TBevaTb TpeboBaHuAM, NpeAbaBasieMbiM K 06enm rpynnam.

MpumeyaHune — MaTepuanbl gnsa dukcaumm Knacca 2 oTHOCAT ToNbko K Mpynne 1.

Knacc 3: maTepuasbl, KOTOpble TBEPAEIT MoJ AeiCTBUEM BHELIHEe 3HepruyM U Takke BK/IOYAOT
«CaMOoTBepAeLLMii» MexaHU3M (MaTepuasbl «ABONHOIO OTBEPXAEHUSI»).

5 Tpe6oBaHus

5.1 BbuocoBmMecTUMOCTb

Cm. BBefeHue pykoBoAcTBa Mo 6MOCOBMeCTMMOCTU. [logpo6Hasi uHgopmauus npusBegeHa B
FTOCTPUNCO 7405nTOCT P MCO 10993-1.

5.2 ®unsmyeckne n xmmMmmyeckne cBoiictea

5.2.1 O6uee

Ecnn n3rotoBuTENb NOCTaBNASET BOCCTAHOBUTE/IbHbIM MaTepuan pasHbiX LBETOB, KaxAblli LBET,
BK/IIOYAs Henpo3payHblie (0NnakoBble) LBETa, AO/IXEH 0TBEUYaTb BCceM Tpe6oBaHUsIM N0 YyBCTBUTENIBHOCTM K
okpyxatouiemy ocseleHuio (5.2.7), rnybuHe otBepxaerus (5.2.8), cootsetcTauio ueeta (5.3) u uBeTocTOii-
kocTm (5.4), oTHOCAWMMCS K JaHHOMY TNy ¥ knaccy matepuana. Ecnm matepman MOXHO nogkpalunsatb nam

2
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CMelunBaThbC A4PYTrUM 418 NOyHEHUA HY)XXHOTO OTTEHKA MO XeaHnio CToMaTosiora, To marepuas o/KeH oTee-
yaTb Tpe60BaHUAM 1 B C/lyvasx, Korga ero npuMeHsoT OTAeIbHO 1 KOrAa ero noAkpaluvsaoT Uan cMelunsarT
B MaxkC/MasIbHOM 3Ha4eHUn peKoMeHJyeMoro cootTHoweHus [cM. 8.3, nepeuncnenuve d)J.

AHaNornyHo, ecnv N3roToBUTE b NOCTaBASET MaTepuan ansa dukcaunm pasnnyHbiX LLBETOBbIX OTTEHKOB,
maTepvan KaxAaoro uBeTa, BKIOYas Henpo3payHblii (0NakoBblil), AO/MHKEH OTBeYaTb BCeM TpeboBaHWAM Mo
rny6uHe otBepxaeHus (5.2.8). LiBetocTolikocTb (5.4) maTepranos 19 oukcaummn He NOAEXUT UCMbITAHUIO
TO/MIbKO B TOM C/lyyae, ec/u U3roToBuTe b CreumnanbHO He ykasas Takoro CBOWCTBa. B OTHOLWEHWUU gpyrux
TpeboBaHnin5.2 5.5 cnegyet onpeAenaTb TONbKO OAVH NOKa3aTe bHbI LiBET BOCCTAHOBUTE/ILHOTO MaTepua-
na. OTOT noKasaTesbHbll LLBET A0/MKEH BbITb 0603HAYEH U3TOTOBUTENIEM UM KaK «YHUBEPCA/bHbIN» UK, eCn
TaKoro oTTeHKa HeT, COOTBETCTBOBATb LiBeTy «A3» no pacuseTke Vital: OgHako, ecnv U3rotosmTenb 0603Ha-
YyaeT 60/1ee BbICOKOE 3HauYeHne PeHTIeHOKOHTPacTHOCTM [cM. 5.5 1 8.3.nepeyuncneHvie 0)] Ana no6oro Apyroro
LBeTa, COOTBETCTBME YKasaHHOMY TPe60BaHMI0 4O/HKHO ObITb MPOBEPEHO.

OTu TpeboBaHus npuBeaeHbl BTabnuuax 1.2 n 3.

5.2.2 TonuwuHa nneHku matepuanos gnsa ukcaunn

TonwuHa nneHky maTepuanos Ansa dukcaluu, onpegeneHHas no 7.5, He gomkHa 6onee yem Ha 10 MKm
npesbIlaTh 3HaYeHne, ykasaHHoe M3rotoBuTesniem, 1 B Il060M ciyyae cocTasiAaTb He 60n1ee 50 MKM.

5.2.3 Pabouee Bpems BOCCTaHOBUTENbHbIX MaTepunanoB Knacca 1un Knacca 3, nckitoyas Mmatepu-
asibl AN1A mkcaumnm

Pabouee Bpems 419 pecTaBpalMoHHbIX MaTepuanos Knacca 1 v Knacca 3, ncknioyas matepuasnsl gns
hukcaLmm, onpegeneHHoe no 7.6, 4OMKHO 6bITb He MeHee 90 c.

5.2.4 Pabouee Bpems maTepmanoB s dukcaumm Knacca 1 v Knacca 3

Mpwv ncnbiTaHny No 7.7 maTepuan AO/HKeH 06pa30oBbIiBaTb TOHKUIA C/I0I, BO BpeMs 06pa3oBaHus Cos He
[O/MKHO HabNoAaTbCA 3aMETHbIX M3MEHEeHWI i TOMOreHHOCTY WU Of4HOPOAHOCTN MaTeprana.

5.2.5 Bpewmsa TBOpAeHMA maTtepuanos Knacca 1

Bpemsa TBepAeHusa pecTaBpauuoOHHbIX maTepuanos Knacca 1, ucknoyaa matepuans! Ans dukcauuu,
onpejeneHHoe Mo 7.8. He AO/MKHO 6bITb 6051ee 5 MUH. Bpems TBepAeHna matepuanos 45 dukcauymmn Knacca 1,
onpegesieHHoe No 7.8, He AO/MKHO 6bITb 60/1€e 10 MUH.

5.2.6 Bpemsa TBepaoHuMa matepmnanos Knacca 3

Bpewms TBepaeHuns matepuanos Knacca 3. onpegeneHHoe no 7.8, He A0/MKHO ObiTb 6011ee 10 MUH.

5.2.7 YyBCTBUTE/ILHOCTb K OKpYyXatoLlieMy ocBellleHto maTepuanos Knacca 2

Mpw ucnbiTaHnun no 7.9 matepuan Ao/HKeH ocTaBaTbCa PU3NYECKN TOMOTEHHbIM.

5.2.8 nybuHa oTBepxaeHus matepuanos Knacca 2

Mpwv onpegeneHnn no 7.10 rnybrHa oTBEPXAEHNA pecTaBpauOHHbIX Matepuasnos Knacca 2. ucknwoyas
marepuans! Ana dukcauun, fLomkHa 6bITb HE MeHee 1 MM. ec/in 3TU MaTepuanbl 0603HaYeHbl 3roTOBUTENEM
Kak HenpospauHble, Uin He MeHee 1,5 MM An1a Bcex gpyrux pecrtaBpaLloHHbIX MaTtepranos.

Fny6buHa oTBEPXAEHMA MaTepnanos ANs dukcauun npu onpegenerdnn no 7.10 gomkHa 6biTb He MeHee
0.5 MM. ecnin OHM 0603HaYEHbI M3rOTOBUTENIEM KaK HeMpo3payHble, UAn He MeHee 1.5 MM 4518 BCex 0CTasIbHbIX
mMaTepuanos. B nto6om criyyae 3HavyeHus rnybuHbl 0OTBEPXAEHNS BCEX MaTepmasnos, 3a UCK/TI0YEHNEM Henpos-
payHbIX MaTepunanos ANs dukcauun, AOMKHbI ObITb HO 60n1ee Yem Ha 0.5 MM MeHbLUe 3HaYeHus, yka3aHHOro
N3roTOBUTENEM.

5.2.9 lpo4yHOCTb Npu n3rnée

MpoYyHOCTE NpW M3rMbe MNONMMEPHbIX BOCCTAHOBUTE/IbHbIX MaTepuasios, onpegesieHHas no 7.11,
[oMkHa 6bITb paBHa UK 6onee nNpefesbHOro 3Ha4yeHus, ykasaHHoro s tabnuue 1.

Ta6nunuya 1— MNpoyYHOCTb Npu n3rnbe

BoccraHoBuTe/IbHbIE MaTepuasibl MpouHoCTL Npy M3rnbe. MMa. MUHUMYM
Tvn 1 Knacc 1 80
Knacc 2. 'pynna 1 80
Knacc 2. 'pynna 2 100
Knacc 3 80
Tun 2 (BkIOYas martepuansl Ans Knacc 1 SO
hukcaymm) Knacc 2. I'pynna 1 50
Knacc 3 50

"'Vita — TOproBoe HanmeHoBaHue pacuBeTku Vita 2ahnfabrik. H Hauler GmbH & Co K G. Postfach 1338, D-79704
Bad Sackmgen, l'epmanus. [laHHasa nHdopmMauns npusegeHa Ana yao6cTBa NpYMeHeHUs cTaHaapTa U He umeeT o6s3a-
Te/IbHOrO COr/lacoBaHNs ¢ CUCTEMOW cTaHzapTos UCO.
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5.2.10 BogonornoweHno n pacTBOpUMOCTb

Mpuonpegenednn no 7.12:

a) BOAOMNOI/OLWEHNe BCeX TUMOB MaTepnasioB JO/MKHO ObITb MeHee Un paBHO 40 MKI/MM3;

b) pPacTBOPUMOCTb BCEX TUMOB MaTeprasioB AO/HKHA ObiTb MeHee Wan paBHa 7.5 Mkr/Mm3.

5.2.11 AAresnoHHas NPoYHOCTb*

Mpwv onpefeneHun no 7.15 agres3vioHHas NPOYHOCT b MPU CABUTE B COEANHEHUN C T BEPALIMU TKaHAMM
3y6a fo/mkHa 6bITb 6051ee unnpasHoii 7 MMa.

5.3 LiBeT BOCCTaHOBUTE/IbHBIX MaTepuasios

Mpun npoBeaeHnn oueHkn maTepuana no 7.13 n no FOCT ISO 7491 uBeT OTBEPXAEHHOrO Matepuasna
[OMKEH ObITb 6GIM3KMM MO OTTEHKY K COOTBETCTBYIOLLLEMY LIBETY 3TA/IOHHON pacLBeTkn. Ecnun nsrotoButens He
npeAcTaBu/ 3TaNIOHHYO pacuBeTKy, TO HEOOXOAMMO yKa3aTb BWf, 3Ta/IOHHONW pacLBeTKM MPOMbILLIEHHOIO
M3roTOB/IEHUS, KOTOPYIO CiefyeT UCNoNb30BaTb NPW OLEeHKe COOTBETCTBUS AaHHOMY TpeboBaHuio [cm. 8.3.
nepeuncnenuve T7)]. Kpome TOro, 0TBEPXAEHHbIV MaTepuasn npy BU3yasibHOM pacCcCMOTpeHun 6e3 yBenuueHns
[O/KEH 6bITb PABHOMEPHO OKpaLLeH NMUrMeHTamu.

5.4 LiBeTOCTOIKOCTb nocsie 061yyYeHns 1 BOAOMNOr10WeHNS

Mpu ncnbiTaHum mateprana no 7.13nno FOCT ISO 7491 fonycTUMO TOJIbKO HE3HauYuTe/IbHOe BUAMMoe
N3MeHeHue LBeTa OTBEPXAEHHOro Marepunana.

Lincpposoe 3HaueHne pa3HuLbl B LiBeTe, 0603HavYaemoe Kak AE (aenbTaE). mexayobnyyeHHbIM 06pas-

LLOM OTBEpPXAEeHHOro maTepuana wau o6pasyom, NOABEPrHYTbIM BOAOMOM/IOWOHNID. U KOHTPO/bHBIM
06pasLoM He JO/MKHO 6bITh 60nee 2.5*

5.5 PeHTreHOKOHTPacTHOCTb

5.5.1 Ecnv n3rotoBuTe b YKa3biBaeT, YTO AaHHbI MaTeprasn PeHTreHOKOHTpacTeH [cM. 8.2.3. nepeuuc-
nexwue h)J. nokasaresib PEHTTEHOKOHTPACTHOCTW, ONpeAeneHHbli No 7.14, fomKeH 6biTb paBeH unu 6onee, Yem
nokasaTtesib PEHTTEHOKOHTPACTHOCTM 06pa3ua aftoMUHUS PaBHOW TOMLWUHBI, U HE MeHee, YyeM Ha 0.5 Mm
3HaYeHUsi PEHTeHOKOHTPACTHOCTHU, YKa3aHHOMO N3roTOBUTENEM.

5.5.2 2710 ucnbiTaHne cnegyeT BbIMO/HATL Ha o6pasuax BOCCTAHOBUTENILHOTO Marepuana «yHuBep-
canbHoro» ugeta (cM. 5.2.1). HO eC/IM N3roTOBUTE/Tb yKa3blBaeT 3HAYEHNA PEHTENOKOHTPACTHOCTM 4151 OAHOro
unu 6onee Apyrux LBETOB, T. €. MO KpaiiHeil Mepe yABOEHHOr0 KosM4yecTsa LBETOB, TO HA PEHTTEHOKOHT-
pacTHOCTb AO/KHbI ObITb AOMOMHUTEIBHO UCMbITaHbl 06pasubl ApYroro LBeTa WAu ApYyrux LUBeTOB B COOT-
BeTcTBMM € 5.5.1.

NMpumeyvyaHne — ANOMUHNIA MMeeT nokasaTeflb PEHTTEHOKOHTPACTHOCTU. 3KBUBANEHTHbI PEHTTeHOKOHT-
pPacTHOCTU [eHTUHA, TakuM 06pa3oM. 1 MM BOCCTaHOBWUTE/IbBHOTO MaTepuana, MMeloLlero PeHTreHOKOHTPACTHOCTb.
paBHY0 PEHTTEHOKOHTPACTHOCTM 1 MM afltoMUHUSA, 3KBUBA/IEHTEH MO PEHTEMOKOHTPACTHOCTU JEeHTUHY.

Ta6bnuuya 2— Tpe6oBaHUSA K (PU3NYECKUM U XMMUYECKUM CBOWCTBaM pecTaBpaLMOHHbIX MaTepuasnon, 3a UCKIKOYe-
HMeM maTepuanoB An8 dukcauum (cm. Tabnuuy 1 c Tpe6oBaHUAMMU K MPOYHOCTM Ha n3rmuob)

Tpe6oBaHnA (NOANYHKTHI)

Knacc Pat Bpems - B PacTBOpuMOCTb ApresnoHHas
maTepuana a u;ezes TBepaeHus (5.2.5. nyouna . Sog,(igornom/eHm? (5.2.10). NPOYHOCTb *
spema (5.2.3), S.2.6). MUH. OTBEPXKAEHUA (5:2.10). mKm/bim?. MKMEMM3, (5.2.11). MMa.
C. MUHUMYM (5.2.8), MM. MUHUMYM MakCUMyMm
MaKCUMyM MakCcumMym MUHUMYM
Knacc 1 90 5(5.2.5) - 40 7.5 7
Knacc 2 — - 1.0 (Henpo3pauHblie) 40 75 7
1.5 (gpyrue)
Knacc 3 90 10 (5.2.6) — 40 7.5 7

* 3HaueHUss TpeboBaHUi AN BCeX MaTepuasioB AOMXKHbI 6biTb He 60nee, yuem Ha 0.5 MM. HUXe 3HauYeHWiA, yKasaH-
HbIX N3rOTOBUTENEM.

* PeKOMeHAyeMblli nokasaTenb.

* PekomeHAyeMblii nokasaTesib.
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Ta6nuya 3 — Tpe6oBaHUA K PU3NYECKMM U XMMUYECKMM CBOICTBaM Matepuasnos Ana dukcaymm

Tpe6oBaHna (NOANYHKTHI)

Knacc TonwwnHa
. Pabouee Bpemsa oTBepxjeHuns rnyéunab BopgonornouweHune PacTBOpUMOCTbL
maTtepuana nneHkn
(5.2.2), mkm  °PEM? (5.2.4).  (6.2.6,6.2.6). MuM. otBepxpeHus (5.2.81,  (5.2.10). Mkm/Mm1.  (5.2.10), MKM/MM3.
e C. MUHUMYM MaKCUMyMm MM. MUHUMYM MakcumMym MaKkcuMyMm
Makcumym
Knacc 1 50 60 10 — 40 7.5
(5.2.5)
Knacc 2 50 — — 0,5 (Henpo3pauHblie) 40 7.5
1.5 (ppyrue)
Knacc 3 50 60 10 — 40 7.5
(5.2.6)

* 3HayYeHVe TONWMHBI NMIEHKN, NMOJTyYEHHOE NPU NCMbITAHUN, He A0/MKHO 6osee, 4eM Ha 10 bIKM, NpeBbIWaTb 3HaYe-
HWe, yKka3aHHOe U3roToBuTesNeM.

6 B nto6om cnyyae 3HauYeHUs 4151 BCEX MaTepuasios, 3a UCK/IIOUYEHNEM HeMpo3payHbiX MaTepuanos Anst pukcaymm.
[OMKHBI 6GbITh He 60/1ee, YeM Ha 0.S MM. HUXe 3HauYeHUs, yCTaHOBJIEHHOTO U3rOTOBUTE/IEM.

6 OT6op obpasuoB

O6paslibl A8 UCTbITAHWIA AOMKHLI 6bITh B YNakoBKe, NOAFOTOB/EHHOW AN PO3HUYHON Npojaxwu, u3
OZiHOI MapTum 1 cogepxartb A0CTAaTOYHOE KONIMYECTBO MaTepuana s NpoBeAeHNsi CTaHAAPTHBIX NCMbITaHWI
1 LONONHNTENbHOE KO/IMYECTBO A/151 MOBTOPHbIX UCMbITAHUA, €C/IM OHU NOTPeBYITCS.

MpumeuvyaHune —50r— gocTaToyHOE KOMIMYECTBO.
7 MeToapbl UcnbITaHU

7.1 O6wWWnii peareHT — BoJa
AN ucnbiTaHWii NPUMEHAOT BOAY, NPUroTOB/IEHHYIO B cooTBeTCcTBUM ¢ TOCT 6709, copT 2.
7.2 YcnoBus UcnbITaHWi

HesaBnCMMO OT yKasaHuUin N3roTOBUTENS, NPUrOTaBANBAIOT M UCMbITbIBAKOT BCe 06pasLbl Npu Temnepa-
Type (23 1 1) eC. OTHOCUTE/IbHYIO BAAXHOCTb NoagepXxueatoT B AnanasoHe oT 30 % A0 70 % Ha NpPOTSAXEHUU
BCEro BpeMeHU ncnbiTaHuii. Ecnu matepuan xpaHuica B XonoAnabHUKe, cnegyeT JOBECTH ero Temneparypy
no(23un)"C.

Ons matepuanos Knacca 3 ucnbiTaHus ans onpegenexHuns paéoyero spemenu (7.6) n BpemeHun Teep-
nexns (7.8) cnegyeT NpoBOANTL 6€3 aKTUBMPYIOLLLETO 06/TyHEHUS.

NMpumeyaHune — BHelHee oCBelleHNE, KaK ECTECTBEHHOE, Tak U UCKYCCTBEHHOE, CNOCOGHO akTUBMPOBAaTh 3TU
martepuanbl. JNA KOHTPOSIS OTCYTCTBUSI aKTUBUPYIOLLETO U3/TyUYeHUsi UCTbITaHWe crieayeT NPOBOAUTL B TEMHOW KOMHaTe C
NO6LIM UCKYCCTBEHHbIM OCBeLLeHUEM, OT(IUTIbTPOBAHHbIM XeNTbIM (hUAbTPOM."

7.3 TlpoBepka
MpoBepKy BbINOMHAOT BU3yas/lbHO HA COOTBETCTBUE TpeboBaHuAM pa3aena 8.
7.4 NMpurotoBneHne o6pasyoB A5 UCMbITaHWA

[ns npurotosnexus obpasuos matepuanos Knacca 2 n Knacca 3 criefiyeT pykoBoCTBOBATbCA UHCTPYK-
Luuamu n3rotosutens [8.3, nepeuncneHme B)], B KOTOPbIX yKa3aHbl 3HAYEHNS BbIXOAHON SHEPTUU UCTOUHKKA NN
WUCTOYHMKOB ANA UCMbITyeMbIXx Matepuanos. CnepgyeT yb6eauTbCs, YTO UCTOYHUK HAXOAUTCSA B UCNPaBHOM
cocTosHUKU. CmelmBaloT matepvan uavM NpuroTas/MBalOT ero ApYrum crnocobom, peKkoMeHAOBaHHbIM B
MHCTPYKLMM N3TOTOBUTENSA, & TakKe NOAroTaB/MBaloT YCNI0BUA /151 UCNbITAHWUS COTNacHo 7.2.

Mpu ucnbiTaHUM 06pasLOB, NOMHOCTLIO OTBEPXAEHHbIX (7.11—7.14). BaXHO y6eaunTbes, 4To 06pasLbl
rOMOreHHbI nocne yganeHnsa n3 gopmbl. B HUX He AOKHO ObiTb TPELLWH, NyCTOT, Pa3pbiBOB WU BO3AYLUHbIX
BK/IIOYEHUIA NPY BM3yaslbHOM OCMOTpe 6e3 yBennyeHus.

TakuMm hrIbTPOM MOXET CNYXNUTb NOAXOAALMIA TOProBbI NPOAYKT, HANpPUMep, NoNnMaupHbIi hunbTp Polyester
filter 101, Lee Filters, Andover. Hants. UK. laHHas nHdopmMauunsa npuBegeHa Ans yAo6CcTBa NpUMEHEHUA cTaHAapTa u He
nMeeT 0653aTe/IbHOr0 Cor/lacoBaHns ¢ cucTemoi ctaHgaptos NCO.
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HekoTopble MOMMEpPHbIE MaTepuanbl, 0COGEHHO MaTepuanbl Ans uKcauum, UMelT XUMUYECKOoe
CPOACTBO C HeGaropoAHbLIMM MeTan1amu. Takoe CBOWCTBO CO34aeT TPYAHOCTU NPU yaaneHn o6pasLos 13
mMeTannuyeckoit oopmel. CnegyeTy6eanTbes, YTo B MHOPMAaLLMY N3rOTOBUTENS COAEPXXUTCS YKa3aHne 0 jaH-
HOM CBOICTBE MaTtepuana, u. eciv 3To Tak. hopMbl 4151 U3TOTOB/IEHUSI 06PA3L0B U3 TakUX MaTepruasioB MOryT
6bITb BbINO/IHEHBI U3 HEMETaN/IMYEeCcKOro MaTeprasna, Takoro Kak NoJIMaTUIEH BbICOKOM MNIOTHOCTU.

7.5 V3mepeHue TOMLWUHbI NIeHKU MaTepranos A/s prkcaumnm

7.5.1 Annapatypa

7.5.1.1 [iBe CTeKNsAHHble MNNACTUHbLI, ONTUYECKN rNajKkue, KBagpaTHble UAW Kpyrable, naowaib KOH-
TaKTHOI NOBEPXHOCTU Kaxoin (200 +25) mm2 Kaxpas nnactuHa Ao/mkHa UMeTb OJHOPOAHYIO TOMLMHY He
MeHee 5 MM.

7.5.1.2 Harpyxatollee ycTpoiCTBO, aHa/I0MMYyHOE NpeAcTaB/IeHHOMY Ha pUcyHke 1. Unn ycTpoicTBo,
crnocobHoe npuknagsiBaTh cuny (150 £ 2) H Kk 06pasuy BepTMKa/IbHO YePEe3 BEPXHIOK CTEK/IAHHYIO MIACTUHY.
Mnowaaka, NpUKpensieHHas B HYUXKHEW YacTu HarpyxaloLero LWToka, nokasaHHas Ha pucyHke 1, foKHa 6bITb
ropu3oHTasibHa 1 napasnsesnibHa 0CHOBaHMWIO yCTpolicTBa. Harpysky nnv cuny cnegyet npuknafbiBaTb PaBHO-
MEpPHO 1 He AonycKaTb BpallaTes/ibHOro ABMXEHUS.

MpumMmeyaHne — [INa yCTaHOBKU MJIaCTUH MOXHO MCMNO/bL30BaTb AepXaTenb. Takoii Aepxatenb COCTOUT U3
NMaCTUHbI-OCHOBaHNA C TpeMA BepTUKasibHbIMU LLITVI(;tJTaMVI, KOTOpble NMOMOraloT BbIPOBHATb Kpyrjble NAacTUHbI, AN C
YeTbIPbMA WTUMTAMN ANS KBAAPATHbLIX NIACTUH (CM. PUCYHOK 2).

7.5.1.3 VIcTO4YHUK BHelLHel aHeprun (ans maTepuanos Knacca 2 u Knacca 3), no pekomeHgaLumm n3roto-
BUTENA, ANA MPUMEHEHUSA K UCNbITYyeMOMY Matepuany.

7.5.1.4 MwukpomeTp nunu 4pyroi NoaxoAALW i MHCTPYMEHT 418 U3MEPEHUS C TOYHOCTbI0 A0 0,001 mM.

PucyHok! — Harpyxatouee ycTpoicTBo
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7.5.2 TpoBefeHne ncnblTaHnA

7.5.2.1 TloAroToBuTE/IbHbIE 3TamMbI

N3mepstoT MukpoMeTpom (7.5.1.4) ¢ TouHocTbio A0 0.001 MM 06LLYy0 TOMLWMHY ABYX ONTUYECKU F1afKnX
nnactuH (7.5.1.1). cnoxeHHbIX BMecTe (NokasaHue A). Y ansioT BEPXHIO NAacTUHY 1 MOMeLLalT UCnbiTye-
Mbli MaTepuan o6bemom ot 0.02 g0 0.1 M. NPUrOTOB/EHHbIV B COOTBETCTBUUN C MHCTPYKLMEA U3roToBUTENS,
B LIEHTP HWXKHEel NNacTuHbl, yCTaHaB/IMBAIOT ee B LleHTPe OCHOBaHMA Harpyxatolero ycrpoiictea (7.5.1.2).
Ha ncnbiTyemblii 06pasel, NoMeLLalT LeHTpasibHy0 YacTb BTOPOI CTEKNAHHON MNacTUHbI, pacnonaras ee
Takum e 06pasomM, kak Nnpu nepBoHavasibHOM U3MEPEHUN, AN YEro NCMONb3YIOT AepXaTtesib (CM. PUCYHOK 2).

7.5.2 2 Matepuansl Knacca 1

Yepes (60 + 2) c nocne cmellnBaHusa matepuanos Knacca 1 akkypaTHO B BepTUKaslbHOM Hanpas/iieHun 1
no LEeHTPY NpuKnagbiBaloT K 06pasLy Harpysky cuioii (150 +2) H yepes BepXHIOI0 CTEK/IAHHYIO NACTUHY Ha
(180 £ 10) c. CnepyeT yb6eanTbCA, YTO LEMEHT PaBHOMEPHO 3an0/IHWU/ NPOCTPAHCTBO MeXAY CTEKNAHHbIMU
nnactuHamu. Yepes 10 MWUH nocfie CMelMBaHUA matepuana yAansoT MaacTUHbl U3 HarpyxaroLwero
yCTpOWCTBa 1 N3MEPAIOT 06LLYI0 TOLLKNHY ABYX CTEKNSAHHBIX NAACTUH U MNEHKN 06pas3ua MmaTepuana, nsmepe-
HVe TaKkke NPOBOAAT B LLIeHTPe nnacTuH (NnokasaHve B). 3anucbiBaloT pasHuLy Mexay nokasaHuem A u nokasa-
HMeM B ¢ TOYHOCTbIO U3MEPEHNS MUKPOMETPa — Kak TOJILLMHY MIEHKM MaTepuana aAns dukcaumm.

BbINONHAOT NATL ONpeAeneHunii.

Mpumeuanue 1— Aunametp dHemHoro 6onee gnamerpa CTEKAAHHBIX MAACTUH.

MpumMeyaHwUne 2— Bbicota/lwtndToB, a 1.5 pasa 60s1ee BbICOTbI OHOM U3 CTEKNAHHbIX NIACTUH.

PucyHok 2 — [lepxaTtesib A1 yCTAHOBKM CTEKASAHHbIX NAACTUH

7.5.2.3 Martepuansl Knacca 2 n Knacca 3

HenocpefcTBeHHO nocne A03MpoBaHUsa matepuanos Knacca 2 wam nocsie CMeLlvBaHUs matepuasios
Knacca 3 akkypaTHO MpukKnagbliBalT Harpysky Kk obpasuy matepuana cunoin (150 +2) H yepes BepxHIOO
CTEKNAHHYI0 NACTWUHY, CTPOro BepTMKabHO 1 NO LEeHTPY, Ha (180 1 10) c. nocne yero NpoBOASAT pasrpysky u
oTBEpPXAaloT obpasel, 06/1y4eHMEM Yepes LLeHTPasibHyl0 YacTb BEPXHEN CTEKNSHHON NNacTUHbl B TeYyeHue
YABOEHHOTO BPEMEHN OTHOCUTENIbHO BPEMEHU IKCMO3NLUN, PEKOMEH0BAHHOIO B MHCTPYKLUMW N3rOTOBUTENS
(cm. cxemy 06n1yueHns npu oTBepxaeHnn B 7.12.2.2.)

MpumeyaHune — O6nyyeHne 34ecb He NpefHa3HaAYeHO 418 NOMHOTO OTBEPXAEHUS MaTepuana, a ToNnbKo ANns
cTabununsauunm obpasuya npu NU3MepeHun.

Mocne o6nyyeHns matepuanos Knacca 2 n Knacca 3 y4ansitoT NaacTUHbl U3 HarpyxaroLlero ycTpoiictea
M M3MepPSAI0T 06LLYH0 TONLLMHY ABYX NNACTWH U NIEHKM 06pasLa, Takke NpoBoAAT U3SMEPEHUSA B LLEHTPEe NAacTuH
(nokasaHue B).

3anucbiBaloT pasHuULy Mexzay nokasaHuem A 1 nokasaHueMm B ¢ TOYHOCTbIO 0 1 MKM — Kak TOSLMHY
nAeHkn MaTepuana anasa ukcauun.

MpoBOAAT NATb ONpeAeneHunii.
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7.5.3 O6paboTka pe3ynbTaTtoB

3anucoiBatoT TOLWUHY NAEHKM NAENAaloT 3aKk/T4YeHne, UCXOAs U3 cneayoLLero:

a) ecnu no kpaHei mepe YeTbipe 3HAYEHUS TOMLLMHbI MeHee nx pasHbl 50 MKM. Matepuan cuntaeTcs
COOTBETCTBYHOLLMM BTOPOMY Tpe60BaHUi0 5.2.2;

b) ecnu 6onee Tpex 3HayeHui 6onee 50 MKM. MaTepuan cuMTaeTca He OTBeYarLW M TpeboBaHuio;

C) ecnu TOJIbKO TPW 3HaYeHus paBHbl 50 MKM, UCMbITaHNe cnefyeT NOSIHOCTLIO NOBTOPUTL. Ecnn ogHo
nnu 6onee 3HayeHnii 6onee 50 MKM NPy NOBTOPHOM MCMbITAHUW, MaTepuasn cyMTaeTcs He NpoLleAWwnM UCnbl-
TaHve B Lesnowm;

d) ecnu M3rotoBMUTE b YKa3as cneunanbHoe 3Ha4YeHne TOALWUHBI NAIEHKN, TO HE MEHee YeTbipex U3 NAaTu
3HaYeHUii f0MKHbI 6bITb He 6oniee yem Ha 10 MKM 60n1ee yKkazaHHOrO U3roToBMTEIeM 3HAYeHUS, YTOObI OTBe-
YyaTb Tpe6oBaHuio 5.2.2.

7.6 Pabouee Bpemsa BOCCTaHOBMTENbHbIX MaTepuanoB Knacca 1 u Knacca 3, ucknwuas
MaTepuansl 4nsa pukcaumnm

7.6.1 Annapartypa
7.6.1.1 Annapartypa c TepmMonapoii, nokazaHHas Ha pucyHke 3.

1— nonuatuneHoBas Tpybouka; 2 — nonuamuHblii 6n10k. 3 — Tpy6ouka U3 HepxaBet el cTanm,
4 — KOHMYeckas BeplINHa cnas TepmMonapsl

PucyHok 3 — AnnapaTypa c Tepmonapotii gnsa onpegeneHnsa paboyero BpeMeHU 1 BpeMeHN TBEpAEHNS

OTa annapartypa COCToWT 13 Tpy6oukmn (1), N3roTOBMEHHOW M3 NMONN3ITUIEHA BbICOKON NAOTHOCTU (Mn
aHasI0rMyYHOro Matepuana), NoMeLeHHon B 610K (2) n3 nonnamuga nav aHanorMyHoro matepmana c OTBepcTu-
€M, B KOTOPOM pasMelleHa Tpy6ouka 13 HepxaBetoLeit ctanu (3), B KOTOPOI HaxoauTca cTabunmsmpoBaHHas
Tepmonapa (4).

[nvHa Tpy60oukn fo/MKHA ObiTb 8 MM. BHYTPEHHWIA AnameTp — 4 MM Npu TO/WMHE CTeHKn 1 mMMm. MNome-
LLleHHaa BHYTPb TPY6OUKM YaCTb NOIMaMUAHOr0 6/10ka AO/KHA MMETb AnameTp 4 MM 1 BbICOTY 2 MM. B c6ope
06e yacTu foMKHbl 06pa3oBbiBaTh hopMy A1 o6pasua BbICOTON 6 MM 1 guameTpoM 4 MM. 115 TOro 4To6bl
obecneuntb yaaneHne obpasua nocsie ncnbiTaHusa, TepMmonapa Ao/HKHa UMeTb KOHUYeckytlo dopmy cnas,
KOTOpbI NpoxoAnT Ha 1 MM B oCcHOBaHMe o6pasua. TOYHOCTb NepeyncieHHbIX Bbille pasmMepoB COCTaBNSA-
et *0,1 mm.

Tepmonapa A0/MKHA COCTOATbL U3 NPOBOIOK AnameTpom (0.20 ¢ 0.05) MM, N3rOTOB/IEHHbIX U3 MaTepua-
noB (Hanpumep, Meab/KOHCTaHTaH). CNOCO6HbIX PEFMCTPMPOBAaTL M3MEHEHUSI TeMnepaTypbl B 06pasLe TBep-
Jetowero matepuana c ToyHocTbio 0,1 eC. Tepmonapa fo/mkHa 6bITb NOACOEAUHEHA K TPpUbopy (Hanpumep,
BONIbTMETPY U/ CAMOMUCLLY), CNTOCOBHOMY perncTpupoBaTh TeMnepaTypy C ykasdaHHO! TOUHOCTbIO.
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7.6.2 [MpoBeaeHVe UCnbITaHUA

MpurotasnusalT MaTepuan 41a UCMbITaHUsA B COOTBETCTBUM C MHCTPYKLUMAMUN U3rotoeutens (cMm. 8.3) n
HayMHalT OTCYET BPEMEHU OT Havasa cMmelnBanusa. Temnepatypy dopmbl nogaepxusatoT npu (231 1) °C.
Yepes 30 c nocne Hayana CMeLIBaHMA NOMeLLalnT CMeLaHHbI MaTepuan B @opMy 1 3anucbiBalOT TeMnepa-
Typy maTtepuana TO. Temnepatypy npubopa noggepxusatoT npu (23 1 1) 5C n KOHTPONUPYIOT TeMnepartypy
mMaTepuana o 4OCTMKEHNA MakCUMasIbHOTO 3HaYeHuA. TUnnYHas Kpmeas 3annucu TemnepaTypbl nokasaHa Ha
pucyHke 4. MNocne 3aknagkm matepuasna B @opmy ero Temnepartypa MoXxeT cHavana HeMHOro NoAHATLCA A0 7,
a 3aTeM CHM3UTbCA [0 ycTaHoBNEHHON 0, moc/e Yero HauyHeT pacTu. Touka, Npu KOTOpPOi Temnepartypa Hauu-
HaeT pacTy, ykasbiBaeT Ha Hayasio peakunv OTBEPXAEHNS W, ciefoBaTesibHO, 03Ha4yaeT koHel, paboyero Bpe-
MeHU. OnpefensaT 3Ty TOUKY, NPOBOAA TOPU3OHTa/IbHYIO /IMHUIO Ha ypoBHe ([0+ 0.1) °C. 1 3anucbiBatoT
pabouee BpeMsA B TOUKE NepeceyeHuns 3TOV IMHUK CKPUBO 3aBUCMOCTW. Pe3ynbTaTbl B 3HAUNTE/IbHO CcTe-
NeHn 3aBUCAT OT N3MepeHuii TemnepaTtypbl, U He6obLUMe KonebaHus B Nnpegenax AonyCcTUMbIX TeMnepartyp
6yayT NpMBOAUTL K Bapuauusam pesynbTata B Npefenax HeckoNbKnx CekyHA. 3anucbiBaloT tw OT Havana
CMellnBaHMA 4,0 MOMEHTa, Korga Temneparypa HaunHaeTt pactu.

MpoBoAAT NATb ONpeaeneHuil.

X — Bpems. ¥ — Temnepatypa, a — Hayano cmelwunsaHus. TO — TemnepaTtypa matepunana sdopme. T, — He6onbwoii nogbem
TemnepaTypkl cpasy nocsie noMel eHus matepnana, — pabouyee BpeMs; 6 — nomeujeHle matepuana

PucyHok 4 — OnpegeneHune paboyero BpemMeHu

NMpumeyaHune — CxemaTnyHas guarpamMmma rnokasbiBaeT Temrneparypy npu nomeweHun martepvana B hopmy
TO. He3HAUMTENBHBIV POCT TEMMEPATYpPbI NOC/E NoMelleHns Matepuana [|. 1 BpeMs Hauana pocta Temneparypbl, KOTOpoe
03HAuaeT HauYasI0 peakuny OTBEPXAEHNS NN TBEPAEHMS, a C/lefoBaTe/IbHO — KOHeL, paboyero BpemeHun V

7.6.3 O6paboTka pe3ynbTaToB

3anucbiBaloT 3HaYeHUs paboyero BpeMeHu 1 0TMeYaloT cnegytollee:

a) ecnv He MeHee YeTbipex MoNyYeHHbIX 3HauYeHuii BpemeHu 6onee nnu pasHbl 90 €. MmaTepuan cuntaet-
Csl COOTBETCTBYHOLNM TpeboBaHuUio 5.2.3;

b) ecnu Tpu nnm 6onee 3HaveHnin paboyero BpemeHn meHee 90 c. MaTepuan He COOTBETCTBYeT Tpebo-
BaHWAM,;

C) ecnu TONbKO TpU 3HAYeHUsi paboyero BpemeHu paBHbl 90 ¢, TO UCMbITaHWe NOBTOPSAOT NOJIHOCTbIO.
Ecnn ogHo nnun 6onee 3HadeHuii MeHbLue 90 ¢ B NOBTOPHOM MCMbITAHWM, MaTepras cCuuTaeTca He NpoLLeAwnmM
UcnbiTaHve B LiesioMm.

7.7 Pab6ouee Bpems maTepuanos ansa domkcaumm Knacca 1 n Knacca 3

7.7.1 Annapatypa

7.7.1.1 [Ba npegMeTHbIX CTeKNa.

7.7.1.2 CekyHaoOMep C TOYHOCTbIO A0 1C.

7.7.2 TlpoBefeHMe UcnblTaHUA

Yepes 60 c nocne okoHYaHUA cmelnsaHma nometyatot 30 Mr matepuasia B BUAe Wapuka Ha npeameTHoe
cTekno (7.7.1.1) n cpasy HakpblBalOT U CAABNMBAKOT MaTepuas BTOPbIM NPeAMETHbIM CTEK/IOM, npunaras
cApvratwliee faBfieHne AN noayvyeHns TOHKOro cos matepuana. NpoBogAT BU3yasibHbIli OCMOTP MaTepu-
ana. Ytobbl yCTaHOBUTL €ro (PrU3nYecKyro roMOreHHoOCTb.

NMprvumMeyaHune — Bo BpeMsl 3TOr0 UCMbITAHUS, EC/IM MaTepuasl Havas OTBEPXAATLCS, B HEM BO3HVKHYT paspbl-
Bbl U MYCTOTbI NPY 06pa3oBaHNMN TOHKOV MeHKW. C ApYyroii CTOPOHbI, NP GbICTPO TBEPAEIOWMX MaTepuanax nosbleHne
BA3KOCTU Macchbl 6yaeT NpensTcTBOBaTb NOJlyHeHWI0 OAHOPOAHOTO C/10s MaTepuana.
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MoBTOPAIOT BCO NpoLeAypy ABa pas3a, UCNosb3ys A5 KaXA0ro UCMbITaHUA HOBbI 06pasel, maTepuana.
3anncbiBaloT pe3ybTaTbl BCEX TPEX UCMbITAHWIA.

7.7.3 O6paboTka pe3ynibTatoB

Ecnu npu BM3yaslbHOM OCMOTpEe BCex Tpex 06pasuoB MaTepuana ycTaHaBMMBalOT ero usnyeckyto
rOMOreHHOCTb 1 OTMeYaloT 06pa3oBaHMe TOHKOro €05, TO MaTepuasn cuMTaeTcs COOTBETCTBYHOWMUM Tpebo-
BaHW0 5.2.4.

7.8 Bpewmsa oTBepxXaeHua matepuasnios Knacca 1 v Knacca 3

7.8.1 Annapatypa Ana onpefefnieHUs BpPeMeHW TBEPAOHUA pecTaBpauMOHHbIX MaTepunaos
Knacca 1nKnacca 3

7.8.1.1 MMpwnbop c TepmMonapoii, kak ykazaHo B 7.6.1.1.

7.8.2 Annapartypa An1a onpefenieHns BpeMeHn TBepAeHNsa Mmatepuanos Ansa pukcauymm Knacca 1
nKnacca 3

7.8.2.1 TMpwnbop c Tepmonapoii, kak nokasaHo B 7.6.1.1, 3a UCK/IOYEHMEM pa3MepoB TPYOOUKM 6 MM
ANVIHOW, 4TOGLI 06pasel, nonyyascs BbiCOToV 4 MM. Bee gpyrve pasmepsl no 7.6.1.1 ocTtaroTcs TakuMu xe.

7.8.3 TlpoBepeHVe NcnbiTaHnsA

MpoBoAAT ucneiTaHne, Kak nokasaHo B 7.6.2, HO B annapatype (7.8.1) noagepxuealoT Temneparypy
(37 ¢ 1) °C. Vi3mepstoT Bpems OT Hayana CMeLInBaHns 40 AOCTWXEHWSA NIaTo MakCMMasbHON Temneparypsl
(cm. pucyHok 5).

X m-Bpems;/— TemnepaTypa; a — Haya/no CMellMBaHUA: 6 — NjaTo MakCMMasnbHOW TemnepaTypsbl

PucyHok 5 — MeTog onpegeneHns BpeMeHu OTBEPXKAeHNs

MpoBOAAT KacaTebHYIO K N/1aTO MakCMMasibHOM TeMnepaTtypbl BO6GpaTHOM HanpaB/ieHnn 40 nepeceye-
HWA € NpAMO NMHMER pocTa TeMnepaTypbl. 3anucbiBaOT 3TO BpeMsi tSkak BpEMSI OTBEPXAEHNS.

BbINONHAOT UCMbITaHME NATh pas.

7.8.4 O6paboTka pe3y/bTaToB

3anucbiBalOT 3HAYEHNS BPEMEHN OTBEPXAEHUS, CPaBHMBASA C AaHHbIMU Tabnuubl 2 unn Tabnuusl 3,
B 3aBMCMMOCTM OT B/Ja MCMbITYEMOr0 MaTepuasna, 1 0TMevaloT cregyloLlee:

a) ecnu He MeHee YeTbIpex MoslyYeHHbIX 3HaYeHN BpEMEHN TBEPAEHMSA OKa3biBalOTCS He 6onee, Yem
3HaYeHWs, ykasaHHble B Tabnuue 2 unn Tabnuue 3 gna onpefesieHHOro MaTepuasna, T0 Martepuan cooT-
BeTCTByeT Tpe6oBaHuio 5.2.5 nin 5.2.6:

b) ecnu Tpu unu 6onee NoMYyYEHHbIX NPU UCNbITAHUW 3HAYEHW BpeMeHN 60Nblue 3HaYeHN, yKasaHHbIX
B Tabnmue 2 nnv tabnuue 3 a8 KOHKPETHOro maTtepuana, To MaTepuas He COOTBETCTBYyeT TpeboBaHuio 5.2.5
nnn 5.2.6;

C) €ec/nin TOJIbKO TPY 3HaYeHUS BpEMEHN He 6olee, YeM 3HaYeHUs, yka3aHHble B Tabnuue 2 unn B Tabnu-
Le 3 AN5 KOHKPEeTHOro Matepuarna, UcnblTaHWe NOSIHOCTbI0 NOBTOPSAOT. Ecnn ogHo unm 60nee 13 nonyveHHbIX
3HaYeHWi BpeMeHM 0Ka3bIBaKTCS 60/IbLUE 3HAYEHNI, yKa3aHHbIX B Tabnuue 2 v tabnuue 3 41 KOHKPETHOTO
BMAA MaTepuana, To MaTepva He COOTBETCTBYET TpeboBaHuo Tabnuubl 2 unu tabnuubl 3.

MpuMeuaHue — Bpems oTBepxaeHusa f4onpeaensitoT, NpoBoAs KacaTeflbHYHO K N1aTto BOo6GpaTHOM Hanpase-
HUW 4,0 NepeceyeHnsi C NPOAO/IKEHNEM NPAMOW NMMHUN pocTa TemnepaTypbl. 9TO NO3BOSIET YCTAHOBUTH TOYHOE Pacnosio-
XKEHUE TOUKN.
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7.9 YyBCTBUTENILHOCTb K OKpYXallleMy ocBelleHno MmaTepuanos Knacca 2

7.9.1 Annapatypa

7.9.1.1 Nlamna KCEHOHOBAs WU 3KBMBAJIEHTHbIA WUCTOYHWK M3y4veHusi (COOTBETCTBYLLWI Npubop
npeactasneH B FOCTUCO 7491) c npeobpazoBartenem LeTa n puibTpom Ans yabTpaduoneTa.

MpeobpasoBaTtenb uBeTall AO/MKEH MMETb (UNLTP BHYTPEHHEro MponyckaHusl, obecneynBaroLmii
CNEKTP U3NTyYeHNs, OTKIOHSAIOLWMIACSA OT yKa3aHHOro Ha pucyHke 6 B npegenax +10 %.

dunbTp 4NA yNbTpaduoneToBoro ceeTa AO/HKeH ObiTb M3rOTOB/EH M3 6OPOCWIMKATHOTO cTeknia ¢
nponyckaHnem =1 % Huxe 300 HM 1 > 90 % Bbiwe 370 HM.

dunbTpbl NpegHa3HaveHbl 4158 Npeobpa3oBaHns CeKTpa KCeEHOHOBOTO N3yYeHNs NN IKBUBAJIEHTHOTO
emMy B CMekTp, NpubnAusnTenbsHO COOTBETCTBYHOLWNIA CNEKTPY OCBETUTENS CTOMAaTO/I0rMYeCcKO yCTaHOBKM.
®uUNbTPLI Y N3NYyYEeHNE CBOTA Ha BbIXoe criefyeT nepnoimyeckm nposepsaTb, YToObl y6eauTbes, 4To LBeTosas
TemMneparypa fno nokasaHusam ftokcmeTpa Haxoautcs B npegenax ot 3600 °Kao 6500 °K.

7.9.1.2 [1Ba NOKPOBHbLIX CTEKIAYNNACTUHKM

7.9.1.3 Tpubop ana n3mMepeHns 0CBeLLEeHHOCTH, Hanpumep SIIOKCMeTP, CNOCO6HbI NPOBOAUTL N3Mepe-
HMS OCBELLEeHHOCTM B AnanasoHe (8000 + 1000) ntokc.

7.9.1.4 Perynupyemblii CTONNK

X — [J/1MHa BOJHbI, HM; Y — MHTepBas npornyckaHusa Tf

PucyHOK 6 — BHyTpeHHee npornyckaHve LBeTonpeo6pasyiouero guibTpa

7.9.1.5 MartoBblli YepHbIli YEXON ANS AYEKM TIoKCMeTpa.

MprumeyaHne — ITo NpejHasHAYeHO 415 NPefOTBPALLEHNA OTPaXeHUs cBeTa OT AYeiikn Npu HabnoaeHUn
obpasua.

7.9.1.6 CekyHOOMep C TOYHOCTbIO U3MepeHus fo 1c.

7.9.2 TlpoBefgeHue ucnbiTaHua

B TemHOM nomeleHWn pacnonararT sveiiky npubopa Ana MsMepeHus ocseleHHocTu (7.9.1.3) nopg
KCeHoHoBOW namnoli (7.9.1.1) c uBeTOBbLIM NpeobpasoBaTenem u ynbTpagroneToBbiM PUILTPOM, YCTaHOB-
NIEHHbIMU Ha TaKOW BbICOTE, YTOObI OCBELLEHHOCTb cOoTBeTCcTBOBaNa (8000 + 1000) nk. (UTO6LI 3TOr0 AOCTUYb,
MCNosb3ylT perynupyemblii ctonuk (7.9.1.4)). Aueiiky 3akpblBaldT MaToOBbIM YepHbiM uexsiom (7.9.1.5).
Ha cTeknsaHHOM nokpoBHOM cTekne (7.9.1.2) nomelwatoT npubansntensHo 30 MrmaTepuana B popme Wwapuka,
CTEKN10 pacnosiaraloT Ha BepxHeli MOBEPXHOCTM syelikn 1 obpasel, 061y4aloT cBeToM B TeueHue (60 £ 5) c.
Y[ansawT cTekno ¢ 06pasLoM 13 30Hbl OCBELLEHNA U cpa3y CAaB/IMBAOT ero BTOPbIM MOKPOBHLIM CTEK/10M,
npunaras cApvratoline ycunusa ansa nosyvyeHus ToHKoro cnos. OcmarpusaloT obpasel, BU3yasibHO, YTOObI
YCTaHOBUTb DU3NYECKYIO TOMOreHHOCTb.

NMpumeyaHune — Bo BpeMs JaHHOIO MCMbITAHUS, €CIM MaTepuas Hadan OTBEPXAATbCs, B 06pasue MOXHO
Ha6MaaTh HEOQHOPOAHOCTM, MYCTOThbI NPY 06pa3oBaHUM TOHKOrO c/10s. MpoBepKe NOMOraeT CpaBHEHUE WUCMbITYeMOro
o6pasya c 06pasLoM, KOTOPbIA TakMM Xe 06pasoM UCMbITaH, HO B OTCYTCTBME CBETa.

7 dunbTp KR 12 dompmbl Schott AG. Advanced Matenals. Hbttenstr. Fepmanua (caiit: www.schott.com/advanced_
materials) — npumep noaxoAsLero kKomMmepyeckoro punbTpa. laHHaa nHdopmayms npuseseHa ans yaoo6cerea npu pabo-
Te C HaCTOSILUM CTaH4apTOM U He 03Ha4YaeT COOTBETCTBUS yKasaHHOro hunbTpa Tpe6oBaHusam UCO.
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MoBTOPAOT 3TO UCMNbITAHNE ABa pasa, B3fB HOBbI 06pasel, MaTepuana A5 Kaxaoro ucnelitaHns. 3anu-
CbIBAOT pe3y/bTaTbl BCEX TPEX UCMbITAHWIA.
7.9.3 O6paboTka pe3ynibTaToB

Ecnv npu BM3yanbHOM KOHTPOJe BCe Tpy 06pasua MaTeprana CoXpaHsaT (hU3NYECKY0 TOMOTEeHHOCTb,
TO Matepuas CooTBeTCTBYyeT TpeboBaHuio 5.2.7.

7.10 T'nybuHa oTBepxAeHnsa maTepuanos Knacca 2

7.10.1 Annapartypa

7.10.1.1 dopma 13 HepxaBewLWen cTann AN NPUroTOBAEHNA LNANHAPUYECKOro 06pasua 4/IMHON 6 MM
n AnaMeTpom 4 MM. eCnu U3roToBUTESb He YKasasn rnybuHy oTeepxaeHus 6onee 3 MM: B 3TOM criyyae chopma
[0/kHa ObITb N0 KpaiHel Mepe Ha 2 MM A/IMHHEee, YeM yKa3aHHas rinybuHa OTBEpPXAeHUs, yBe/IMYeHHas B Asa
pasa.

Mpumeuyamune — [ns obrieryeHns u3BnedeHns o6pasya (QOPMYy CMasbiBAKOT areHTOM, He BbIAESISoWUM
NPOAYKTOB, BANUAIOWMNX Ha peakuuio OTBEpXAeHWs, Hanpumep 3 %-HbIM PacTBOPOM MOJIMBUHWUIOBOIO 3(IUPHOIO BOCKA
B rekcaHe.

7.10.1.2 [Ba NOKPOBHbIX CTEKNA/MNACTUHKIA. UMEIOLLUX KX bl NoLWaab, 4OCTaTOYHYIO A/151 3aKPbITUS
OfHOI CTOPOHBI hOPMBI.

MpunmMeyaHne — MOXHO NCMONL30BaTb CTaHAAPTHbIE MOKPOBHbIE CTEKNA K MUKPOCKOMY.

7.10.1.3 benas unbTpoBasibHasa bymara.

7.10.1.4 MneHka npo3payHas 475 akTMBMpYOLWero nanyvyeHus tonwuHoi (50 1 30) MkM. Hanpumep
nonnacupHas naeHka.

7.10.1.5 VICTOYHUKBHELLHE 3HEPrY B COOTBETCTBUM C pEKOMEeHAaLueli U3roToBUTESIA N0 NPUMEHEHUIO
ucnbityemoro matepuana [(cm. 8.3, nepeuncneHue B)].

7.10.1.6 MukpomeTp C TOYHOCTLIO n3mepeHus 0.01 mMm.

7.10.1.7 TMnacTmaccoBblil lUNaTensb.

7.10.2 TpoBegeHWe UcnblTaHUA

MomewatoT copmy (7.10.1.1) Ha nonocky npo3payHoi nneHkn (7.10.1.4) Ha CTEKNAHHYK NAacTuH-
Ky (7.10.1.2). 3anonHaT hopMy UCMbITYEMbIM MaTepruasiom, NPUroToBAEHHbIM COr/TaCHO UHCTPYKLUKN U3rOTO-
BUTENA. nsberan nonafgaHvsa nysbipbkKoB BO3Ayxa B ob6pasel,. ®opMmy 3anosiHAT € HEGONbLNM N36bITKOM,
CBepXy NoMeLLatT BTOPYH NOOCKY NPO3PayHOii NIEHKM 1 BTOPYIO CTEKIAHHYI0 N1ACTUHKY. CxumatoT hopmy ©
nosiocKamu NiIeHKM Mexay CTekKNAHHbIMKU nnacTuHamm (7.10.1.2) 41 Bbixofa U3NnWKoB MaTtepuana. Nomewta-
10T YOpMY Ha hunbTpoBasbHYO 6ymary (7.10.1.3), ygansatoT CTEKASAHHY0 NNACTUHY, MOKPbIBAKOLLYI0 BEPXHIOK
MOJIOCKY NIEHKU, U aKKypaTHO NOAHOCAT BM/IOTHYIO K NMOJIOCKE NIEHKU BbIXOAHOE OKHO annapata (7.10.1.5) ana
oTBepxaeHuns. ObnyyalT marepvan 3a BpeMs, pEKOMeHAyemMoe U3roToBuTenem Ans AOCTMXKEHUSA TyOUHbI
oTBEpXAeHna He meHee 0,5 MM N5 Henpo3pauyHbliX maTepuanos ANns ukcauum, He meHee 1 MM — ans
Hernpo3payHblX BOCCTAHOBUTE/IbHLIX MaTePUasioB U He MeHee 1,5 MM — /1 BCex 0CTasIbHbIX MaTepuasios.

Cpasy nocrie 3aBepLUeHns 061y4eHns n3snekaT obpasel, U3 popmbl v yaansioT C/0 HEOTBEPXAEHHO-
ro MmaTepuana nnactmaccosbiM LWwnatenem (7.10.1.7). I3MepstoT BbICOTY LU/IMHAPA OTBEPXAEHHOIO MaTepu-
ana MmukpomeTtpom (7.10.1.6) c ToyHocTbio 0.1 MM ¥ AenAT NoslydyeHHoe 3HavyeHne Ha ABa. 3anucbiBalT 3TO
3HauYeHune Kak rny6uHy oTBEpPXAeHNS.

[MoBTOPAOT 3TO MUCNbITAHWE [Ba pasa.

MaTtepuanbl Knacca 2 I'pynnel 2 cnegyeT UCNbITbIBaTb NOC/E 06/1y4eHNs 0T NEPBUYHOTO UCTOYHUKA, a He
nocsie o6paboTkv B oTBEpPXAAlOLLEl Kamepe. [laHHOe UChbiTaHne A0/HKHO NPOLEMOHCTPUPOBATbL KOHBEPCUIO
MOHOMepa B NoAMMep Ha CTaMn MOAEeIMPOBaHUS MaTepuana, KoTopblii LO/MKEH OKOHYaTeIbHO 0TBEPXAaTb-
CA B KaMepHOM annapare.

7.10.3 O6paboTKa pe3ynbLTaTtoB

Ecnu Bce Tpu 3HaueHus 419 Henpo3spayHblx MaTepuanos Ana dukcauum 6onee 0.5 mM. Ana Henpo3spau-
HbIX BOCCTAHOBUTE/IbHbIX Matepuasnos 6onee 1,0 MM 1 AN BCeX OCTaslbHbIX Matepuasnos 6onee 1,5 mm,
maTepuasn CoOTBETCTBYET NepBbIM ByM TpeboBaHusAm 5.2.8.

[nsacooTBeTCTBUA TpETbEMY TPe60BaHNI0 5.2.8 BCe TpY 3HAYEHUA AO/HKHbI He6oneeveM Ha 0,5 MM 6bITb
HVXe 3HaYeHns, yKkasaHHOro 3roToBUTESIEM.

7.11 TpoyHOCTb Npu n3rmnbe

7.11.1 Annapatypa

7.11.1.1 dopma ANS NpUroToBNEeHMs o6pasua, HanpvMep 13 HepXxaBellleid cTtanu, pasMepamu
(25*2)x(2.01 0.1) x (2.0 #0,1) MM. MOXHO NPUMEHATL CMa3ky A1 hopMbl (cM. 7.10.1.1). Bua noaxoasieii
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chopmbl MpeAcTaBfieH Ha pucyHke 7. CM. Takke 7.4 No NpUroToBAEHMIO 06pasLa, VMEILWEero XuMmmyeckoe
CPOACTBO C MeTa/l/IMyeckumMu maTepunanamu.

7.11.1.2 [Be mMeTannuyeckue NaacTUHbl NaoWaAblo, AOCTATOYHOW, 4TOObLI 3akpbiBaTb dopmy. And
martepuanos Knacca 2 n Knacca 3 NnokpoBHOe CTEK/10 OT MUKPOCKOMNOB A/19 UCMNOJ/Ib30BaHUA BO BPeEMS Nou-
Mepusaunun.

7.11.1.3 MasieHbK1in BUHTOBOW 3aXMM, CMNOCOOHBIA CXKMMaTb MeTasimyeckne nnacTuHbl BO BpeMS
npuroToBsieHusa obpasua.

NMprvMeyaHne — PesynbTaTbl UCMbITaHWI NO 3TOMY MeTOAy Ype3BblYaliHO YyBCTBUTE/IbHbI K OLUIMGKaM Mpu 13-
roToBfieHMn o6pasua, TakMM Kak paspbiBbl UV BO3/YLUHbIE BK/IIOYEHUS, KOTOPbIE Yalle BCTPeyaloTcst Npu NpUroToBIEHUN
06pasLoB 13 MaTepuasnoB BbICOKOW BA3KOCTUN 13-3a TPYAHOCTM 3arosIHEHUst UMK DOpMbl. ECin Takune TpyAHOCTU NpU Npuro-
TOB/IEHNV 06pas3L,0B Y/A0BNETBOPUTENLHOIO Ka4eCTBa BO3HMKAIOT, 3aKUM MOXET 6bITb 3aMeHEeH NPeccoM, C MOMOLLbI0 KOTO-
poro nNpu NPUroToBIEHNM 06pasLia MOXHO cAaBANBaTbL MeTa/l/Inyeckme NaacTuHbl ¢ ycunnem 1000 k.

7.11.1.4 TneHka, npo3payHasa A1 aKTUBMPYIOLLEro M3nyyeHusa TonwuHol (50 130) MKM. Hanpumep
nonnagupHas.

7.11.1.5 Benas unbTpoBasibHasA bymara.

7.11.1.6 BopgsHas 6aHsa ana nogaepxaHuns temnepatypsl (37 1 1)°C

7.11.1.7 WcTouHukK(M)BHELLHER aHeprum (ANns maTepranos Knacca 2 n Knacca 3) B COOTBETCTBUM C PEKO-
MeHAaLuven n3rotoenTens AN NpYUMeHeHns NcnbiTyemoro marepvana (cm. 8.3. nepeuncnerve ©)).

7.11.1.8 MuKpomeTp C TOYHOCTbIO n3mepeHus 0,01 mm.

7.11.1.9 Annapatypa Ans ucnbiTaHus NPOYHOCTM Npu n3rnbe, oTkanmbposaHHas Takum 06pa3om, 4Tobb!
NoCTOSIHHAsA CKOPOCTb MOABWXHOW Tpasepcbl 6bina (0,751 0,25) MM/MWH WMAM CKOPOCTb HarpyXeHus
(50 116) H/MuH.

YcTpoiicTBO AnsA n3rnba CoCTONT U3 ABYX CTEPXHEN (4MaMeTpoM 2 MM), CMOHTUPOBAHHbIX NapasienbHo
Ha paccTosiHumM (20 ¢ 0.1) MM MeXay LeHTpamMu 1 TPeTbUM CTEPXHEM (gMaMeTpoM 2 MM), PacnosIOXEHHbIM MO
LEHTPY Mexay NepBbIMy ABYMSA U NapasiesibHO M. Tak YTO KOMOUHALMI0 TPEX CTEPXKHENR MOXHO NPUMEHATb
ONSA Harpy>xeHmsa obpasia no Tuny TpPeXToYeyHoro nsrnba.

7.11.2 TpuroToBfieHe 06pa3LoB A/ UCTbITaHUSA

7.11.2.1 Marepuansl Knacca 1

MoKpbLIBAKOT OfHY M3 MeTanmyecknx nnactuH (7.11.1.2) unbTpoBansHoli 6ymaroii (7.11.1.5), a 3atem
nneHkow (7.11.1.4) n Ha Hee ycTaHaBnuBawT cpopmy (7.11.1.1). MpurotaBnmBalT MaTepuas B COOTBETCTBUMN
C VHCTPYKUWEl M3roToBUTENA M cpasy NoMeLlaloT ero kak MOXHO 6osee paBHOMeEpHO, 6e3 ny3bipbKOB WK
nycToT, B (hOpMy C He60/1bLINM U3BLITKOM. Ha MaTepuan B (hopme HaknaablsaoT BTOPYIO N/IEHKY U 3aKpbIBAIOT
BTOPOW MeTanMyeckoi nnactuHoi. CaasnvealoT matepmas B hopme, YTOObI BbITECHUTb U3NINLLKK MaTepua-
na. ¢ noMmoulblo 3axmma (7.11.1.3) B TedeHne 1 MyH. Boigepxas BpeMs A8 OTBEPXAEHUSA B COOTBETCTBUN C
pekoMeHgaumeli n3rotoBuTens, opmy ¢ MaTeprasoMm nomMeLlaloT B BOAAHYI0 6aHio (7.11.1.6) TemnepaTypoii
(37 1 1) °C. Yepes3 60 MUH OT HauYasia CMeLLBaHMA pa3dupaloT hopMy 1 akkypaTHO yaansaiT obpasel,. Mpose-
pAOT BU3yasibHbIM OCMOTPOM Hasimuue e ekTos B 06pasLe, ny3blpbKoB, NyCTOT Un Apyrux gedektos. Ecnu
ycTaHaBnMBaloT Hanmume B obpasue Nobblx HEeOAHOPOAHOCTEN, TO 3TOT obpasel, OTOpPaKoBbIBAOT U
npuroTas/MBalOT HOBbLI 06pasel,.
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lMoBepxHOCTb 06pasua akkypaTHo WAndyoT abpasnBHoi bymaroii abpasnBHOCTb 320 rpuT. 4TOGbI
ypanuTb ntobble HepoBHocTU. Obpasel, BbigepxuBatoT B Boge (7.1) npu Temnepatype (37 £ 1) X a0 Havyana
ucnbiTaHus (cm. 7.11.3).

MpurotasnmealoT NATb 06pa3LoB.

7.11.3 TpoBepeHVe UcnbiTaHUsA

N3mepsioT pasmepbl obpasuya B ero LeHTpe ¢ ToyHocTbio o 0,01 mm. Obpasel ycTaHaBnnBalT B
YCTPOICTBO A/151 UCMbITAHUS Ha U3rn6 (7.11.1.9).

Yepes 24 4 oT Havana cmelwmBaHua (Matepuanbl Knacca 1) unu o6nydenus (matepuans Knacca 2 un
Knacca 3) HauvMHaloT Harpyxatb o6pasel, €O CKOpPOCTbIO ABWXEHUS MNOABWXHOW  Tpasepcbl
(0.75 + 0.25) MM/MVH 1K CO CKOPOCTbIO HarpyxeHus (50 +16) H/mMuH. HarpyxeHue npofoxaroT o Tex nop,
noka obpasew, He JOCTUTHET npefena TekyyecTn, Wan. ecnv npegen TekyyecTy OTCyTCTBYeT, noka obpasel,
He paspyLlmTcs.

3anncbiBaloT MakCMmasibHYl Harpysky, AeiCTBYIOLLYI0 Ha obpasel, B TOUYke npejena TekyyecTn wan
B TOUKE paspyLUeHus.

VcnbiTaHne NOBTOPAIOT Ha YeTbIpex APYrux o6pasuax.

7.11.4 O6paboTKka pe3ybTaToB UCMbITaHNSA

BbluncnsaoT npoyHocTb npu nsrnbe a, MMa. no dopmyne (1):

roe F — makcuManbHas Harpyska, feicTBytowasn Ha obpasel,. H;
| — paccTosHue Mexay onopamu ¢ TOYHOCTbIO 40 0,01 MMm;
b — wwpuHa B LeHTpe obpasua, M3MepeHHas HenocpeACTBEHHO Nepes UCnbITaHNeM, MM;
h — BbicoTa B LieHTpe 06pa3La, n3MepeHHas HenocpeACTBEHHO Nepes UCNbITaHUEM, MM.
3anncbiBaloT pesynbTarbl Cefyowmm 06pasom.
a) ecnu no kpaliHeli Mepe YeTbipe pe3ysibTaTta paBHbl WA 60ablIe Npeaena, ykasaHHoro B tabnmue 1,
mMaTtepuan cooTBeTCTBYeT TpeboBaHuio 5.2.9;
b) ecnu Tpu unn 6onee pesynbTaToB HUXE Npefena, ykasaHHoro B Tabnuue 1. matepuan He coOT-
BETCTBYeT Tpe60oBaHMI0 NOSIHOCTbLIO UM MaTepuas He npoLlen UcnbiTaHne abcosnoTHO:
C) ecnu TONbKO TpW pe3ynbTaTa pasHbl Uan Gonblue npegena, ykasaHHoro B Tabnuvue 1. ucnbitaHve
NMOBTOPSAIOT LENKOM.
Bce naTb 06pa3Los B NOBTOPHOM UCTbITAHUM AO/KHBI AaTb pe3ynbTaTbl paBHble U 60bLue npegena,
yKasaHHOro B Tabnvue 1 ans marepuana AaHHOro BuAa, Ytobbl Npu3HaTb ero COOTBETCTBYIOLWMM TpeboBa-
HM0 5.2.9.

7.12 BopgonornouieHne n pacTBOPMMOCTb

7.12.1 Annapartypa

7.12.1.1 dopma AN NpurotToBieHns o6pasLoB B Buae AUCKOB AnaMeTpom (15.0 +0,1) mm v rny6uHoii
(1.0+£0,1) mm.

MoaxoanT pa3pe3Hoe KoMbLo unn waliba. CMm. Takke 7.4. ab3al 4. 4na NpUroToBIEHNA MaTepuasnos,
UMerLWmnX CPOACTBO C MeTasl/1laMu.

NMpumeyaHune — Cmaska Ansa popmbl, He BAMAIOWAA HA peakuyuio oTBepPXAeHUs, Hanpumep 3 %-Hblii pacTBop
NoSIMBMHUMI3(UPHOTO BOCKa B rekcaHe, MOXeT 6GbITb MCNO/Ib30BaHa A/19 061eryeHns nssneveHns o6pasua 13 hopmel.

7.12.1.2 Tlnenka npospayHas ANS aKTUBMPYIOLEro W3/lyYyeHus, Hanpumep nonnadupHas nneHka
TonwmHol (50 £ 30) MKM.

7.12.1.3 [iBe MeTa/I/InYeCKMe NNacTUHbI AOCTATOYHOM NaoLLaaun, YTobbl 3aKpbiBaTb hopmy.

[na matepranos Knacca 2 n Knacca 3 Bo BpeMs nommepusanuy UCrnosib3yoT NMOKPbIBHbIE CTEK1a OT
MUKpoOcCKona.

7.12.1.4 [Ba 3KcukaTopa, COAEepXaljux CuavKaresb, CBEXee BbICYLIEHHbIA B TeyeHune 5 4 npu
Temnepartype 130 X . Cunukaresnb cnefyeT 3aMeHsITb Ha CBEXEBbICYLLEHHbI NOCe KaXA0ro nocneayoLero
B3BeLUVBaHUSA.

7.12.1.5 WcTouHuk(n) BHelwHel aHeprun (gna maTepuanos Knacca 2 n Knacca 3) B cOOTBETCTBUM C
pekoMeHAaLmeil N3roToBUTeNs MO NPYMEHEHNI0 UCMbITYEMOro MaTepuana [cMm. 8.3, nepeuncnenue e)).

7.12.1.6 TepmocTart, cnocobHbI Nnogaepxmearb TemnepaTypy (37 £2)X.

7.12.1.7 AHanuTMyeckue BeCbl C TOYHOCTbIO B3BelwwuBaHusa Ao 0.05 mr B o6nactv onpegeneHunin ans
[aHHOro UCNbITaHus.

7.12.1.8 MukpomeTp C TOYHOCTbIO n3mepeHuii o 0.005 mm.

7.12.1.9 3axumbl.
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7.12.1.10 MnacTtmaccoBble MUHLETHI.

YTo6bI UCKMIOUYNTL 3arpa3HeHne obpasLoBs, ux cnegyet 6paTb NMHLETaAMU.

7.12.1.11 Pyu4HOI/ nblIecoC WUNM BO3AYLUHBLIA KOMMpPEeccop, He coAepxaliunii npumeceli macna, c
MUWKpOHaCcaaKoiA.

7.12.2 TpuroToBneHne obpasLoB AN UCNbITAHUA

7.12.2.1 Martepuansl Knacca 1

MomewaoT naeHky (7.12.1.2) Ha ogHY U3 MeTanAnyecknx nnactuH (7.12.1.3) n yctaHaBNMBalOT Ha Hee
opmy (7.12.1.1). 3anonHsAwT PopMy C HebONbWNM U3BLITKOM MaTepuasom, NPUrOTOB/IEHHBIM B COOT-
BETCTBUM C MHCTPYKLUMeli n3rotosutensa. HaknagpisaloT BTOPYO NEHKY HAa MaTtepvan B hopme 1 3akpbiBaroT
BTOPOI MeTannnyeckoli N1acTUHOM, BblAaBnnsas npy 3ToM M3NLWKN MaTepuana.

CxunmatloT hopmy 1 BCHO CO0PKY cpa3y NepeHocAT B TepmocTar (7.12.1.6) ¢ NOCTOAHHON TemnepaTypoii
(37 £ 2) °C. Uepe3 60 muH OT Hayana CMeLlBaHWsa yaanstoT o6pasel 13 hopMbl, cTapasch UCKIOUYNTb 3arpsis-
HeHue ero noBepxHocTel. LnndyoT TopLeByo NOBEPXHOCTL 06pasLa, YTobbl yAanuTb 067101 U HEPOBHOCTK.
[ns atoro nepudepuiiHbie kpas obpasua obpabaTbiBaloT abpasvBHOI Gymaroii co cTeneHbio abpasnBHoOC-
T 1000 Ha HEMOABMXXHOM He BpaliaroLlemcs LWaMdoBasibHOM CTO/e, Bpalias cam obpasel, Tak. yYToObl
o6pabatbiBaTh NepugepuiiHbie yyacTku. OcMaTpuBaloT BU3yasibHO nepudiepuiiHyto o6nacTts o6pasua, YToobbl
y6eanTbca B ee rnafgkocTu.

Mbinb 1 ocTaTkM WAUdoBanbHOW 06paboTkn cayBaloT BO3AYLLIHOW CcTpyeli komnpeccopa (7.12.1.11).
[nameTp o6paboTaHHOro obpasua fo/MKeH 6bITb 60/1ee Unu paBHbIM 14,8 MM.

MpuroTaBNMBaloT TakMM 06pa3oM NATb [UCKOB.

7.12.2.2 Martepuansl Knacca 2 n Knacca 3

MpuroTaBnmMBaloT Martepuan B COOTBETCTBUM C MHCTPYKLUMER U3roTOBUTENA 1 3aNONHAIOT MaTepnanom
dhopmy, KakonucaHo B 7.12.2.1. 3aTOM Noc/e yaaneHus nsnvlka matepuana CHUMatoT MeTal/Inyeckyto nnac-
TUHY. OCTaB/IASA N/IEHKY, U 3aMEHSAIOT MeTa/l/IMYECKYI0 M1acTUHY Ha CTekNAHHYo. [1nsa matepuanos Knacca 1
Ipynnbl 1 n Knacca 3 nogHOCAT BbIXOAHOE OKHO CBETOBOAA UCTOYHMKA BHELWHel aHeprim (7.12.1.5) KCTekIsH-
HOI nnacTuHe (7.12.1.3). O6yyaloT y4acTkm NOBEPXHOCTN 06pasLia nocnesoBaTesibHO B TEHEHNE PEKOMEHAY-
emoro BpeMeHun. OKHO CBETOBOAA NepeaBUraloT Ha CriefyoLuii yuacTok NoBepxXHOCTU obpasya, nepekpbisas
npeablgyLwnii yuacTtok. MNpoueaypy 06yyYeHma Npoaos/kalT A0 TexX Nop. noka BCA MOBEPXHOCTb o6pasua He
6ynet obpaboTaHa 3a ykasaHHOe U3rotosuTenem spems. 3ateM hopmy nepesopayvsaloT, yAansaoT Apyryto
MeTa/IMYeCcKyto NIacTUHY U 3aMEHSAI0T ee NOKPOBHbIM cTek/1ioM. O61y4atoT BTOPYH0 CTOPOHY 06pasLia Takum
e 06pa3oM, Kak nepByto. 19 BbINO/THEHWS 061yYEHMS UCNO/b3YHOT Wa610H, KOTOPbI NO3BO/ISIET NPOBOAUTL
06/1yyeHVe npasBu/ibHO, C TOYHbIM YMCAIOM 3IKCMO3WLUIA, B 3aBUCMMOCTV OT AMaMeTpa BbIXOAHOIO OKHAa
CBETOBOAA NCTOYHMKA 06/1yueHns. Ha pucyHke 8 npuBefeH NnpyMep Takoro wabnoHa.

Cpasy nocne o06ny4yeHusi nepeHocAT copmy B TepmocTaTr (7.12.1.6) ¢ NOCTOSIHHOW TemnepaTypoii
(37 i 2)°C. Yepes 15 muH nocne Havana o6yyeHns yaansaoT obpasel us dopmMbl nobpabaTbiBatoT ero Topel,
NN nepudepuiiHyto YacTb, kak onmcaHo B 7.12.2.1.

MpurotaBnusaloT TakMm 06pa3omM NATbL 06pasLoB.

[ns matepnanos Knacca 2 'pynnbl 2 npn 0671y4eHun cobnoaatoT MHCTPYKLMIO N3roTOBUTENS NO Npume-
HEHWIO UCTOYHMKA(OB) BHELIHe aHeprun (cM. 8.3. nepeuncnexne €)]. Ecim B UHCTPYKLMM eCTb TpeboBaHue
npeasapuTenbHoro 061yveHns ronybbiM CBETOM nepef nomMelleHmem obpasua B KaMepHblii annapat BHeLLU-
Heli 9Heprun, TO BbIMOJIHAIOT 3TO B COOTBETCTBMM C NOPSAKOM MPOBEAEHUS UCMbITAHUA, NpeAcTaB/eHHbIM
Bblle, 06paseL, y4anaioT 13 hopmbl v NOMeELLAT ero NpsMo B annapaTt BHeLUHel aHepruun. Nocne oTBepxae-
HMA obpasew yaansaoT us annapata n obpabdaTbiBaloT ero nNo OKPY>KHOCTH, kak onucaHo B 7.12.2.1. Ecnv npeg-
BapuTeNbHOW 06paboTku He TpebyeTcs nepes noMeLLeHMEM BannapaT, To MaTepuas OCTaBnA0T B hopMe Aans
oTBepXAeHus. MNMocne oTBepxaeHns obpasel, yaanaoT u3 gopmMbl nobpabaTbiBaloT ero nepndepuio No oKpyx-
HOCTHU, KaKkonucaHo B 7.12.2.1.

MpurotasnusatoT NATL 06pasL0B.

PrcyHok 8 — CxemaTunyHas gmarpaMma rnepekpbITUS 30H 06/1yUYeHUs AN NPUTOTOBIEHNA
06pa3LoB A4/ UCMbITaHWA Ha BOAO/OTOWEeHNe (AnameTp HaKOHeYHUKa NCTOYHUKA
BHeELWHeR aHeprum — 7 Mm)
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7.12.3 TlpoBefeHne UcnblTaHUA

7.12.3.1 TlepeHocaT ob6pasubl B OANH U3 ABYX 3KcukaTopos (7.12.1.4), B KOTOPOM MOAAEPXKMBAETCA
Temnepatypa (37 £ 2) eC. Yepes 22 4 ygansaiT obpasubl ¥ NEPEHOCAT MX BO BTOPO 3KCMKATOp, B KOTOPOM
nogaepxmeaeTca TemnepaTtypa (23 £1)°C,Ha24n3aTem B3BELIMBAKT 06pasubl C TOYHOCTLIO 40 0.1 mr. 3T0T
LKA MOBTOPSIOT, NOKa He ByAeT AOCTUTHYTa NOCTOSAHHAsA Macca 06pasyoBs/n, T. €. NOKa NOTepsi Macchl KaxAo0-
ro obpasua byaet He 6osiee 0,1 Mr 3a 24-yacoBoii nepvog,

NMpuvumMeuyaHune — [N1a AOCTUXEHNA NOCTOSHHOI Macchbl NOTpebyeTcA NPMGAN3UTENIBHO OT BYX A0 TpexX HeAelb
BblEPXKN 06pa3LoB.

7.12.3.2 Tlocne nocnegHero B3BelNBaHNS N3MeEPSAIOT AnameTpbl 06pa3LioB, No ABa U3MepeHns guameT-
pa Kaxaoro obpasua nog npsimMbIM YrioMm Apyr K Apyry, ¢ TO4HOCTbo A0 0,01 MM 1 BbIYUCAAIOT CpeaHni pasmep
AvameTpa. M3amepsioT ToNWwmnHy o6pastia ¢ ToYHOCTbI0 40 0,01 MM BEero LLeHTpe 1 B YeTbipeX paBHO yaneHHbIX
TOYKax Mo OKPY>XHOCTW. BblumcnaoT niaowaib B MM2 Mo pasMepy CpefHero anamerpa W. B3AB cpeaHee
3HayeHue TONLWMHBI, paccunTbiBalT 06bem obpasua V, Mm3.

7.12.3.3 MorpyxatoT 06pasybl B Bogy (7.1) npu Temnepatype (37 i 1) °C Ha 7 cyTok, pacnonaras ux
BEPTUKa/IbHO ¥ OTAENAs ApYr OT Apyra Ha pacctosiHie He MeHee 3 MM. [N nNpaBu/IbHOrO pacnosioXeHns
06pasLoB HeobxoauM wWTaTne. O6bEM BOAb! A5 NOTPYXeHUss 06pasLoB AO/HKEH 6bITb He MeHee 10 M Ha
Kaxablii obpasel. Yepes 7 gHeil ypansaioT obpasubl, NPOMbIBAOT BOAON (7.1). NpoMOKaloT MOBEPXHOCTM
o6pasua oT BoAbl, HTOGbI MOBEPXHOCTL Oblna 6e3 BUAUMOI Bnaru, B TeyeHne 15 ¢ BCTpsAXvMBalT o6pasel, Ha
BO3/yXe ¥ 3aTeM B3BeLLMBaloT Yepes 1 MWUH nocse yganeHus n3 sofbl. 3anvcbiBaloT 3Ty Maccy Kak T2.

7.12.3.4 TMocne B3BeWMUBaHNSA 06pasLbl ONATb AOBOAAT A0 NMOCTOSAHHON Macchbl B 3KCMKaTope B COOT-
BETCTBUM C LMKNIOM, ONUCaHHbIM B 7.12.3.1. NoNyYeHHYI0 NOCTOAHHYI0 MacCy 3anucbiBaloT KakLw 3

7.12.4 O6paboTka pe3ynbTaToB

7.12.4.1 BogonornoiieHuve

BbluncnaoT 3HaveHns sogonornoweHns W, MKr/mm3,415 Kaxoro n3 natv obpasuos no popmyne (2):

W _ «y rmb (2)
\%

roe T2— mMacca o6pasua, MKr. nocne BblAEPXKN B BOAe BTeueHue 7 cyTok (cm. 7.12.3.3);
T 3— macca o6pasLa, MKr. NTOBTOPHO BbICYLLEHHOIO 0 NOCTOAHHON Macchl (cM. 7.12.3.4);
V— o6bem o6pasua, mm3(cm. 7.12.3.2).
7.12.4.2 O6paboTKa pe3y/nbTaToB N0 BOAOMNOI/10WEHNIO
3anucbiBaloT pesynbTartbl onpegeneHns BO40N0INOWEeHUs cneayowmnm obpasom:

a) ec/im He MeHee YeTblpeX MoJlyYeHHbIX 3HaYeHnli MeHee nnu pasHbl 40 MKI/MM3, MaTepuan cooTBeT-
cTBYeT nepsoMy TpeboBaHuto 5.2.10;

b) ecnu gBa WAn MeHee NONyYeHHbIX 3HaYeHUn MeHee unn paBHbl 40 MKI/MM3. matepuan He npoilesn
ncnoiTaHue,

C) ecniv TpU NOJIyYeHHbIX 3HAaYeHUA MeHee Wan paBHbl 40 MKI/MM3. UCMbITaHNE NOBTOPSAOT LLE/IMKOM.
Ecnv Bce 3HaYeHns B NOBTOPHOM UCTMbITAHWN MeHee v pasHbl 40Mr/MM3, MmaTepuras npoLues Bce UCMbITaHue.

7.12.4.3 PacTtBOpUMOCTb

BbluncnawoT 3HaveHns pactsopumoctn Ws, MKI/MM3, 7151 Kax40ro 13 nAtu obpasLos no dopmyrne (3):

n b < 3 )

roeT, — NOCTOSIHHas Macca, MKr. nepeg norpyxxeHumem B soay (cMm. 7.12.3.1); T3u YnpuBeaeHois7.12.4.1.

7.12.4.4 O6paboTka pe3ynbTaToOB MUCMbITaAHNS Ha PpACTBOPUMOCTb

3anucbiBaloT pesynbTaTtbl onpegeneHns pacTBOPUMOCTH crefyoLwmm o6pa3om.

a) ecnn He MeHee 4YeTblpex MOJyYeHHbIX 3HAYEHWIn MeHee unn paBHbl 7.5 MKI/MM3 martepuan cooT-
BETCTBYeT BTOPOMY Tpe6oBaHuto 5.2.10:

b) ecnu ABa UM MeHee NosyYeHHbIX 3HAYEHNI MeHee unu pasHbl 7.5 MKI/MM3, MaTtepvan He npowlen
ucnbiTaHue.

C) ecnn TpW NOJIyYEHHbIX 3HAYEHUS MEeHee WU paBHbl 7.5 Mr/MM3, uCnbiTaHWe NOBTOPSAIOT LE/IMKOM.
Ecnv He MeHee YeTbipex 3Ha4eHN B NTOBTOPHOM UCMbITAHUN MEHEE UIW PaBHbI 7,5 MKI/MM3, MaTepuasn npoLuen
BCE WCMbITaHKe.

MpumeyaHne — MeTog nCnbiTaHNA Ha PACTBOPUMOCTb TEXHUYECKUN CITIOXEH, N MO 37Ol npunynHe TpeﬁoBaHme
KO BTOPOIi cepun UCMNbITaHUSA HUXE, YeM A5 APYTMX MeTOAOB UCMbITaHWI B HacTosilweM cTaHgapTe. MNokasaTesib pacTBO-
PUMOCTN CBUAETENbCTBYET O Ka4eCTBe UCNbITyeEMOro matepuana.
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7.13 LiBeT M LBETOCTONKOCTb Nnocsie 06/1yYeHnst U BOAONOI/IOWEHUS

7.13.1 O6wue 3aMmeyvaHmns

[laHHoe ncnbiTaHWe npegHasHavyeHo 415 onpefeneHns CoXpaHeHns LBeTa Matepuana nocne obnyuve-
HWSA KCEHOHOBOW Namnoii 1 nocne BOAOMOr0LOHUS NPU CpaBHEHUN 06/1yHEHHOT0 M HE061y4YeHHOro 06pasLoB,
a TaKxe cpaBHeHuns obpasLa nocne BblAEPXKN B BOAE C CYXUM KOHTPO/IbHbIM 06pasLom. icnbiTaHne npoBoasT
B cooTBeTcTBUN C TOCTISO 7491.

7.13.2 Annapatypa

7.13.2.1 TepmocrTart, nogaepxusatowuii Temnepartypy (37 £2)gC.

7.13.2.2 VICTOYHVWK U3Ny4eHns, BogsaHas 6aHs napyrue npubopsl B cootsetcTBun ¢ FOCT ISO 7491.

7.13.3 lMpurotoBneHue o6pasLoB A5 UCNbITaHUSA

MpurotaBnusaoT Tpu o6pasLa B BuAe AUcKa B COOTBETCTBUN € 7.12.2.1 Ansa maTtepuanos Knacca 1 unu
B COOTBETCTBUM € 7.12.2.2 ansa matepuanos Knacca 2 n Knacca 3. Ho 6e3 TuwaTesnibHOn 06paboTkn ANCKOB
N0 OKPYXHOCTW.

7.13.4 TlpoBepfeHWe UcnbITaHUA

O6pasey, 1: nocne ypaneHus us opmbl 3TOT o6pasel, NOMeLlalT B TEMHbIA U CyXoi Tepmo-
ctart (7.13.2.1) npu Temneparype (37 = 2) °C Ha 7 CyT.; 3TO KOHTPO/IbHbIV 06paseLl.

O6pasel 2: nocne yganeHus us gopmMbl 3T0T obpasel, nomeLlaloT B BoAy B TepMocTar 6e3 ocselle-
HuA (7.13.2.1) npm TemnepaTtype (37 + 2) °C Ha 7 cyT.; 3TOT 0bpasel, 6yaeT AeEMOHCTPUPOBaTh 1I0Oble M3MEHe-
HUA LBeTa B pe3ynbTaTe BO34eiCTBUSA TONIbKO BOAOMOINOWEHNS.

O6pasel, 3: nocne yganeHus u3 popmbl 3TOT ob6pasel, NomeljaldT B TEMHbI U CyXOi Tepmo-
ctat (7.13.2.1) npu Temnepartype (37 +2) eC Ha (24 +2) 4. o ucTeyeHMn ykasaHHOro BpeMeHn obpasel,
yAanawT n3TepMocTaTa 1 3akpblBaloT NOI0OBMHY ANCKA TMCTOM aftoMUHWEBON MK 0N0BAHHOW dhonbrn. Obpa-
3el nomeLalT B KaMepy C UCTOYHUKOM u3nyuvenus (7.13.2.2). norpysve obpasel, B BOAy Temnepartypoi
(37 £ 5) °C nobnyyaloT ero B TeyeHne 24 4. YposeHb BOfbl A0/MKEH ObITb Ha (10 + 3) MM BbILLE NOBEPXHOCTU
obpasuya. Mo okoOHYaHWM 061yuYeHVa yJansawT MeTannmueckylo gosnbry, nepeHocsaT obpasel, o6paTHO B
TepmocTart npu Temnepartype (37 ¢2) °C 1 BblAePXMBAKOT B TEMHOTE U CYyXMX YCNOBUAX 5 CyT.

7.13.5 CpaBHeHMe LBeTa C 3TaJIOHOM pacuBeTKN

Uepes 7 cyT. yaansaoT BNaxHbll obpasew, 2 13 TepMocTara, NpoOMOKatoT ero BNuTbiBatoLwen bymaroi n
NpoOBOAATCPaBHEHNEETOLBETACITA/IOHOM pacyBeTkM n3rotosmtens (cm. 8.3. nepeuncnerHne 17)). CpaBHeHune
npoBoAAT B cooTBeTCTBMM € 5.3 NTOCTISO 7491.

7.13.6 CpaBHeHwue LBeTa A/19 onpefenieHns LBETOCTONKOCTH

UYepes 7 cyT. yaansawTobpasubl 11 3 n3 tepmocTtara. CpaBHMBaIOT LBET BNaxHOro obpasua 2 (cMm. 7.13.5)
C KOHTPO/IbHbIM 06pasuom 1.

CpasHuBaloT LiBeT 06enx nonoBunH o6pasua 3 Apyr C APYrom v c KOHTPObHbIM 06pa3Lom 1.

Bce cpaBHeHus npoBoAAT B cooTBeTCTBUU C 5.4 nTOCTISO 7491.

7.13.7 OnpepgeneHve uMpoBOro 3HavyeHNs pasHuLbl B uBeTe JE

7.13.7.1 AnnapaTypa

KonopvmeTp unvM akycTOONTUYECKMA aHanusaTop uBeTa Tuna «CrnekTpoH-M» C OCHOBHbIMU
TEeXHNYECKUMU AaHHbIMW: CNEKT pasbHblii gnana3oH 390—760 HM; reome T pusi usmepeHns — 0745e

MporpammMHo-MaTemaTunyeckoe obecneyeHve, No3BoAIOLLLEE ONpeAensaTb XxapakTepucTUKM LseTa
B cucTeme CIE L'a'b' Ha ocHOBaHUM N3MePEHWIT CNEKTPOB OTPaXeHNs NCMbITyeMbiX 06pasLoB BocCcTa-
HOBWTE/IbHbIX MaTepuanos.

7.13.7.2 TlpoBeaeHne ucnbliTaHmsa

Mepen Hayanom ucnNblTaHWsa NOATFOTAaBAMBalT K paboTe aHanmsaTop useTa «CnekTpoH-M»
(7.13.7.1) n paloT U3MepUTENbHOMY KOMMIEKCY NPOrpeThcA B TeuyeHne yaca. [poBoAsT KanmbposKy
aHanusaTopa nnpucTynawT K n3mepeHunto obpasuos. Obpasel, ycTaHasNMBaT B U3SMEPUTE/IbHOM OKHe
aHanusaTopa Ha YepHoM hoHe 1 MKCMPYIT ero. BknoyaloT pexnm «CHATb CnekTp» U 3anucbiBalnT
N3MepeHHbI CNeKTP 0T PaxeHns NoBepxXHOCTU 06pasLa BOCCTaHOBUTENbHOr0 MaTepnana. ViamepeHus
NpoBOAAT ANA Kaxoro n3 Tpex obpasyos: obpasya 1. kaxAoi nonosvHbl obpasua 3 us TepmocTaTa un
BNaxHoro o6pasua 2 (cm. 7.13.5). ina onpegenernsa unpoBoro s3HayeHnsa pasHuLbl B LiBETE UCMbITYEMbIX
06pasLoB NepexoAnaT B pexuM «LiBeTa», paccuMTbiBalOLWMA 3HaYeHUs xapakTepucTuk L*a'b‘ no name-
peHHbIM criekT pam 06pasLoB, U ycTaHaBNnBal T 3HadyeHnsa [E ansaKkaxaoin cpaBHmBaeMoli napsbi.

7.13.7.3 O6paboTkKape3synbTaTO0B UCMNblTaHna

3anuceiBaloT 3HayYeHua nokasaTena AE 4na cpaBHMBaeMblX 06pasLoB:

a) KOHTPONbHOro o6bpasua 1 v BnaxHoro ob6bpasuya 2 gna onpegeneHns LBeTOCTONKOCTU B
pesynbTaTe BO34eNCTBUS TObKO BOAONOr0LEHNS;
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b) NosIoBMH, OGMYYOHHOW W Heob6nyyoHHOW, obpasua 3 gnA onpefeneHus LUBOTOCTOWKOCTMW B
pesynbTaTe BO34elcTBMUSA 06nyyeHus.

Ecnn ana Bcex nap cpaBHMBaeMbIX 06pa3LoB nokasaTenb NE MeHee 2.5. UCMbITyeMblil MaTepuan
oTBevyaeT TpeboBaHMIO HACTOAWEro cTaHgapTa 5.4.

7.14 POHTIeHOKOHTPacTHOCTb

NMprnMeyaHne — ITO NCNbITAHNE MOXHO NPOBOANTL HA @aHA/IOTOBOM UM LIMGPOBOM PEHTFEHOBCKOM annapare
B OT/AEe/IbHOW ncnbITateNbHON naboparopun.

7.14.1 AHanorosblii annapat

7.14.1.1 OpHochasHas cToMaTosiornyeckasi PEHTreHOBCKasi yCTaHOBKa € 06Leli hunbTpauuein 1.5 mv
antoMUHKA ¢ paboyei MOLWHOCTLIO (65 1 5) KB. € COOTBETCTBYIOLMMUN NPUHAANTEXHOCTAMM.

7.14.1.2 CTtomaTofiornyeckas pPeHTreHoBcKas MieHka, GbicTpogelicTBywowan rpynnsl D (B cooTBeT-
CTBUW C [leiCTBYIOLL MM HOPMaTNBHbLIM JOKYMEHTOM), 06pabaTtbiBatoLL il pacTBoOp 1 chmkcaTop.

7.14.1.3 ANOMUWHUEBbI CTyneHYaTbl KNIMH, YACTOThbI He MeHee 98 % macc., c meHee 0,1 % macc, meau n
mMeHee 1,0 % macc, xenesa, 50 MM gMHbI X 20 MM LUMPWHBI, CO CTYNEHAMMW TONWMHONK oT 0.5 MM A0 5,0 MM
yepes paBHble npomexyTku o (0,5 + 0.01) Mm. KNuH f0MKeH 6bITb YCTONYUBBIM.

MpumeyaHune — MabaputHble pasmepbl 50 x20 MM KIWHa AN yAo6CTBa MOXHO U3MEHATH B COOTBETCTBUM
C pa3mMepoM MJIeHKU.

7.14.1.4 CBuHUO0Bas naacTuHa TONLWMHOM He MeHee 2 MM.

7.14.1.5 ®oTorpadmyecknini AeHCMTOMETP A1 NU3MEPEHUST ONTUYECKON NIOTHOCTU B AnanasoHe ot 0.5
[0 2.5.

7.14.1.6 MuKpoMeTp C TOYHOCTbIO n3mepeHwuii 4o 0,01 mm.

7.14.2 Uundposas annapatypa

7.14.2.1 UundpoBasn peHTreHOBCKas ycTaHOBKa

MpunmMeyaHune — McnblTaHUs nokasasn, YTO TakMe YCTaHOBKM AJ18 MPOBefeHUst HAcTosLWero TecTta crnegyet
ncnonb3oBaTb 6€3 -«ABTOMATMYECKOrO KOHTPOSA YyCUTEHUS*.

7.14.2.2 PeHTIeHOBCKMIA CeHCcop pa3Mepamu, aHasI0rTMUYHbIMKU OKK/IFO3MOHHOW NieHke, 0TKannbpoBaH-
HbI 415 TPUMEHEHMS € LMK POBOI PEHTFEHOBCKOM yCcTaHOBKOI (7.14.2.1) C COOTBETCTBYHOLMUM NPOrPaMMHbIM
obecneyeHnem.

7.14.2.3 KomnbloTepHas nporpamma s aHasim3a CTeneHn ceporo ¢ TOYHOCTbIO 1 efiHNLbI Ceporo,
Hanpumep nporpamma «Adobe Photoshop»J).

7.14.3 MMpuroTtoBneHne o6pasLoB A1 UCNbITAHWIA

MpurotasnmealoT oAvH 06pasel, B BUAe Ancka B cooTBeTCcTBMM C 7.12.2.1 ana matepunanos Knacca 1unm
BCoOOTBeTCTBUE € 7.12.2.2 Ans MmaTepuanoB Knacca 2 u Knacca 3. nckiwoyas TwatenbHyo 06paboTky nepude-
puiiHOn 06nacTun AnckoB. No fJaHHOMY MeToAy nony4alT obpasubl ToNWmMHo (1,0 + 0,1) MMm.

7.14.4 TpoBeaeHVe UCMbITAHUA Ha aHa/IOrOBOW YyCTaHOBKE

YknaZblBalOT PEHTIEeHOBCKYIO MneHKy (7.14.1.2) Ha CBMHLOBYK nnactuHy (7.14.1.4). B ueHTpe Ha
NMOBEPXHOCTU M/IEHKN pacnoaratioT obpaseLl, 1 a/lOMUHUEBDIV CTyneHyaTblin knuH (7.14.1.3). O6nyyatoT obpa-
3eL,. a/IIOMUHWEBBI KNINH U NIEHKY PEHTIEHOBCKUMMU ly4aMmn MOLLHOCTbIO (65 + 5) kB Ha paccTtosiHum oT 300 Ao
400 MM [0 NOBEPXHOCTW MJIEHKW B TEYEHWe Takoro BpPeMeHM, 4ToObl MO OKOHYaHMK npouecca 06/1yyYeHns
y4yacTKM NIEHKM BOKPYT 06pasLa 1 antoMUHNA UMesIM ONTUYECKYH0 NIOTHOCTb BAnanasoHe ot 1.5 40 2.

MpumMmeyaHune — 3kcnosuuma mexay 0.3 cn 0.4 c npn 10 MA TUNUYHA.

M3mepsT MmukpomeTpom (7.14.1.6) TonwmHy obpasua 8 c TouyHocTbio o 0,01 mm. Ecnu TonwuHa
o6pasuya cooTBeTcTByeT pasmepy (1,0 i 0.1) mm. Torga nocsie NPosiBAEHUs N oUKCauun NaeHKN geHCUMeT-
pom (7.14.1.5) 13mepsaT ONTUYECKYH0 NIOTHOCTbL CHUMKOB 06pasLa 1 KaXaoi CTyneHn antoMyHis.

7.14.5 lNpoBeaeHne NcnbIiTaHUSA Ha LMPOBOI yCTaHOBKE

M3mepsatoT mukpomeTpom (7.14.1.6) TonwmnHy obpasua ~ ¢ TodHoCTbio 40 0,01 mm. MNomewatoT obpasel,
W a/TlOMVHUEBBIN CTyneHYaTblin kKnuH (7.14.1.3) npuban3nTesibHO B LEHTPe ceHcopa. O6ayyatoT BCO CO0pKY
PEHTreHOM Ha paccTOsIHUM OT kaToAa Ao nieHkn oT 300 g0 400 MM 6e3 aBTOMaTUUYECKOro KOHTPOIS YCUNEHUS.
MpoLeaypy NOBTOPSAIOT, YTOOLI YCTAHOBUTL BPEMS 3KCNO3MLMK, o6ecneumsaioLLee YeTkunii CHUMOK.

NMpumMeyaHMe — IKCNO3MLUSA MOXET ObITb OT NATU [0 AECATU pas A0JIblUe IKCNO3NLUN A1 OGbIYHON PEHT-
reHOBCKOU NIeHKN.

"Adobe Photoshop — npumep nogxopgsiweli kKoMMep4yeckoi nporpammbl. [laHHasa uHdopMauua npuBegeHa Ans
yno6cTBa npy paboTe ¢ HACTOSILLUM CTaHAAPTOM U HE O3Ha4YaeT COOTBETCTBMSA yKa3aHHO nporpaMmmMbl Tpe6oBaHuam NCO.
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Lindpposoii haiin c pPeHTreHOBCKUM CHWMKOM 3KCMOPTUPYIT B NporpaMMmy aHanusa Ceporo Lpe-
Ta (7.14.2.3). OueHMBAIOT YMCMIO OTTEHKOB CEPOro LiBeTa, WCNOJb3ys U3MePUTESNbHbIA WHCTPYMEHT 3TOi
nporpammsbl. Yncno cepbix OTTEHKOB B LM(POBOM BuAe onpedenserca No yYucny ABOMHbLIX uudp (6uTos),
NPYMEHSAEMbIX B ONpeesieHnn NuKcens.

C nomMoLLbio NporpaMMbl aHann3a co LUKasoli Ceporo oTTeHKa onpegensoT NPAMOYrofibHyo naolags
B 1306paxeHnn obpasua 1 M3MepsoT cpefHee 3Ha4YeHne CTeNeHy Ceporo LBeTa Ha 3Toli nnowaau.

3TOT npouecc NOBTOPSAIOT 419 KaXA0W CTYNeHN KnHa.

B coOTBETCTBMM C NOCTPOEHMEM LKA bl CEPOTO LiBeTa CaMblii TEMHbIV OTTEHOK CEPOro 06bIYHO 0603Ha-
4aloT KakK Hyfb, a camblli CBETNbIi — 3HaYeHnem 255. Takoil NopsiAoK ABASETCA 06paTHLIM MO0 OTHOLLIEHUIO K
OLLeHKE N/IOTHOCTN PEHTTEHOBCKOW MEHKU.

7.14.6 O6paboTka pe3yfibTatoB

CTpoAT rpadink 3aBMCUMOCTY ONTUYECKOI NIOTHOCTM/CTENEHb CEPOro OT TOMLWMUHBI CTYNEHWN aNlloMUHNe-
BOrO K/MHa (CM. pUCYHOK 9 AN aHanoroBoli yCTaHOBKM M pucyHOK 10 an1s uncpoBoi ycTaHOBKM). BepyT 3Ha-
YyeHue NNoTHOCTM/CTENEHN ceporo ANns obpasua ToNWMHOW S 1 onpefensioT no rpadrky COoTBETCTBYOLME
3HavYeHua 4Na antloMuHKs, 8,. 3HaYeHne peHTreHOKOHTpacTHOCTM obpasLa ToNWwmnHoi 1.0 MM (3KBMBaUSIEHTHOE
aNIOMUHUNIO) NOJTyHa0T N0 COOTHOLLEHWIO Ecnu ato 3HayeHune 6o/ee nnv paBHo 1 MM. MaTepuan cumtalT
COOTBETCTBYHOLW MM nepBomMy TpebosaHuio 5.5. Ecnn n3rotoBnTenb MaTeprana ykasana 3HadyeHne peHTreHo-
KOHTpacTHOCTU [cM. 8.2.3. nepeyncneHune a) n8.3. nepeuncneHue o)], Torga sHayeHne aKBBasIEHTHOE aslloMu-
HUIO [O/MKHO ObITb He 6onee, yem Ha 0.5 MM MeHblUe 3Ha4YeHWs, ykaszaHHOro usrotosuTenem. paduk
3aBMCUMOCTU ONTUYECKON MIOTHOCTU OT TOJIWMHBI CTYNEHN asloMUHWEBOrO KAWHa crnepyeT CTPoOUTb AN
KaXKA0l 9KCMO3ULMMN PEHTFEHOBCKOTO 06/1y4eHWs, T. K. 3TO MPUBOAUT K MEHbLUMM OTK/IOHEHUSAM B pe3ysibTaTax
UCMbITAHUA.

X — CTyneHn antoMUHNEBOK K/INHA, BbICOTbl CTYNEHU, MM; Y — onTuyeckas NNOTHOCTb: 1 — nokasaTesb N1OTHOCTH ana 06paaua:
2 — CcooTBeTCTBYH U Eee 3HaYeHne 414 anloMnHNAa

PucyHok 9 — OnpepeneHne peHTreHOKOHTPacTHOCTU. padrk 3aBMCUMOCTY ONTUYECKOM NIOTHOCTU

OT TONLWMHbBI CTYNEHU a/TIOMUHUEBOTO K/IMHA U COMOCTaB/IEHNE CO 3HAYEHNEM PEHTEHOKOHTPACTHOCTM 06pasua.
onpeaeneHHoM Ha aHasioroBol ycTaHOBKe
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X — CTyneHun a/lloMUHNEBOTO K/INHA, BbICOTA CTYNEHN, MM. Y — cTeneHb ceporo uyserTa; | — nokasaTenb anu oépa3u,a;

2 — cooTBeTCTBYlOUW €€ 3Ha4YeHNne N antoMUHNA

PucyHok; 10 — OnpepgenieHne peHTreHOKOHTPAcTHOCTU. Fpadnk 3aBUCUMOCTN ONTUYECKONM NNOTHOCTH
OT TOJIWUHbBI CTYMNEHN a/llOMUHNEBOrO K/IMHA U CONOCTaB/IeHNEe CO 3HAYeHNEM PeHTEHOKOHTPaCcTHOCTM o6pasua.
onpegeneHHOM Ha UM POBOI ycTaHOBKe

7.15 AAresnoHHasi NpOYHOCT b NpY CABUre B COEANHEHUN C TBEPAbIMU TKaHAMMK 3yb6a

7.15.1 AnnapaTypa

7.15.1.1 dopma 4519 MOHTUpPOBaHKsA 06pasLa U3 yaaneHHoro 3yba B camoTBEPAEHLLBI nnacTMacce
pasmepamm 20x 10x5 mm.

NMpumeuvyaHne — ANANpUroToBreHns o6pasLoB U3 yaaneHHbiX 3y60B, CNyxXalnx cy6cTpaToM B ajre3noH-
HOM COEAMHEHUU siMaTepunan BOCCTAHOBUTENbHbIN — 3y6», ANA CHUXeHUs pa3bpoca B pe3ynbTaTax UCNblTaHui
npesnoYTUTEeNbHO NCNONb30BATb TPEeTbU NOCTOSHHbIE MONSAPLI, YAaleHHble y NauMeHT OB B Bo3pacTe 18—25eT
N0 OPTOAOHTUYECKUM NOKA3aHUAM. YUnThiBas, YT 0 ;JaHHOE OrpaHiyeHne TPY/AHO BbINOTHUMO, MOXHO NCMNO/b30BaTh
M Apyrvie NoCTOSIHHbIE MONSAPbI MU NPEMONSAPLI, yKa3blBas B NPOT OKOE UCMbI T aHUii TN NCNoNb30BaHHbIX 3y60B.

Ana vcnblTaunii cnefyeT MCNONb30BaThb yAaNeHHble 3y6bl CO CPOXOM XpaHeHns oT 140 6 mec nocne yganeHus.
Henb3s ncnonb3oBaThbyjaneHHble 3y6bl ¢ 3an/1oM6upoBaHHbIMU KaHanamu. 3y6bl, XpaHsalwmecs 6onee 6 mec nocne yja-
NIeHNA. HeNb3A UCNO0Mb30BaTb AN NCNbITaHWii N3-3a lereHepaTUBHbIX U3MEHEHU NpoTenHa B fleHTuHe. XXenaTenb-
HO. YT O06bl yaaneHHble 3y6bl HE UMeNN KapUo3HbIX MOBPEXAEeHU 1 60nblwnx NnnoM6. Jonyckae T cs MCNONb30BaHue Ans
1cnbl TaHuii 3y60B ¢ HE601bWUMU NOBEPXHOCT HbIMU NOM6GaMU, NPKU YCNOBUW, YT 0 3aN/1I0M6MPOBaHHbIe MOBEPXHOCT U
3y6a He UCNOoNb3Y T AN aAre3NOHHOT 0 COEJUHEHUS.

7.15.1.2 Pa3beMHOe o ToponiacToBOE KOMbLO A1 3aN0/THEHWUS UCNbITYEMbIM MaTepruanom pasme-
pamu:BbicoTa — (3 £0.1) MMm. AnameTp oTBepcTUAa — (31 0.1) Mm.

7.15.1.3 WcnblTaTenbHas MalnHa B COOTBETCTBUN CAeACTBYIOLLNM HOPMATVBHLIM JOKYMEH T OM
UAn ucnblTaTeNbHaa MalnHa Tuna Zwick nnu Instron. oTkanmbéposaHHaa Taknum 06pa3om, 4T 06bI NOCTO-
AIHHasA CKOPOCT b NOABMKHOM Tpasepchl 6bina (5 + 0.25,1 MM/MUH.

7.15.1.4 Tpucnoco6neHne K UcnblTaTeNbHON MalluvHe 418 UCNbITaHUsi Ha CABUT (CM. PUCYHOK 11).

7.15.2 MpuroToBsieHne 06pa3LoB AN UCMbITaHui

7.15.2.1 MpuroToBNeHNe ob6pasLa 3 yganeHHoro sy6a

Kaxzblii yaaneHHbli 3y6 pacnunivsaloT Ha iBe YacTUW B carnT TaNbHOM HanpasfeHnn Ha WA oBanb-
Hol MalwuHe chpesoit npu ckopocTu 1500—3000 06/MuH. CnefyeT CTPOro KOHTPONMPOBAaTbL yC/noBue
COXpaHeHWs BNaXHOCTMW 3yba. T. K. NpebbiBaHne 3yba Ha BO3f4yxe 6e3 yBnaHeHns cBbilie 15 MUH MoxeT
npMBeECTMW K HeobpaTNMbIM U3MEHEHUAM €ro TBepAblX TKaHei. [M0N10BMHY 3y6a MOHTUPYIOT C MOMOLL b0
camMoTBepABIOLLBI NnacTMacchl B 610K, Tak 4T06bl NOBEPXHOCTb cpesa 3y6a, paboyas NoBePXHOCTb A/
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f — anHT ans pukcaynn 6noxa c o6pasyom 3yba; 2 — nnacTuHa AnA pukcauum 610ka; 3 — HOX. Nnepeparw W mnii ycunme casura

PucyHok 11 — Mpucnocob6neHne ans ncnbl TaHns afre3snoHHON NPOYHOCT U COeANHEHUSA
BOCCTAHOBMTENbLHOIO MaTepuana c TBepAbIMU TKaHAMK 3y6a Me TO/0M CABUTA

nenbliTaHns, 6bla OTKPbITAa U Haxoaunacb Ha nNoBepxHocTu 6510ka. Mpn aToM dparmeHT 3yba [OKeH
6bITb HafEeXHO 3aKpensieH B MOHTMPOBOYHOI NnacTmacce. MoAroToBNEHHbI 06pa3eL, cpasy nocne u3ro-
TOB/IEHNS NOMeLLalT B BOAY KOMHATHOW TeMnepaTypsbl (23 + 1) °C: Bogy NeproanYeckn MEHAOT.

7.15.2.2 MpuroTosnexHne obpasua agresMoHHOro CoOeNHeHNa «BOCCTaHOBUT e/lbHblli MaTepuan —
3y6»

MoBepxHOCTb 3y6a npefBapnTeNbHO 06pabaThiBalOT B COOTBETCTBUN C UHCTPYKLUMER N3roToBu-
Tenda (NpoBoAsAT Tpas/fieHne, HaHeCeHWEe NOAC0A, afire3nBa KakykasaHo B UHCTPYKLUWK), 3aTeM Ha NoAro-
TOBJ/IEHHYI0 MOBEPXHOCTb yCTaHaBnMBalT pa3beMHoe hToponnacTosBoe Konbuo. LunuHgpuyeckoe
oTBepcTwMe konbua (7.5.1.2) 3anofHAIT MCNbITYeMbIM MaTepuanoM. [pn 3TOM BaXHO He AONyCTUTb
obpasoBaHMs BO3AYLLUHbLIX MYCTOT WM NOP Ha NOBEPXHOCT U pa3jesna B Macce maTepuana. BoccTaHosu-
TeNbHbI MaTepnan oTBepPX4aloT B COOTBETCTBUN C UHCTPYKLUMe. Pa3beMHOe KOMbLo akkypaTHO yaa-
NAT W NOATOTOB/IEHHbI o6pasel NorpyatwT B COCYA C ANCTUAIMPOBaHHON BoAoN. [lecaTb 06pa3Los
BblAEpXVBalOT B BOAEe B TeueHne 24 ynpu TemnepaType (37 ¢ 1) C.

7.15.3 lMpoBegeHne UCMblTaHnA

O6pasLbl M3BNeKaT 13 BOAbI, YAanaoT BAary c NoBepxHOCT v 06pa3LoB hunbTpoBanbHOR 6ymaroii
M TWaTeNbHO ocMaTpuBaloT rpaHuly pasgena gnas Toro, 4Tobbl UCKIYMTb HanbiBbl N «3axBaTbl»
UCMbITYEMOro BOCCTAHOBUTENbHOro MaTepnana Ha NOBEPXHOCTW MOHTMPOBOYHON nnacTmacchl. Mpu
o6HapyxeHnn Takux gedekToB obpasel nojgseprawT [JONOMHUTENBHOW MexaHn4yeckon obpaboTke Ha
abpasunBHOIi LLKYpKe, cTapasch He NoABEPraThb MECTO COEMHEHNS 3HAUYNT €/1bHbIM HaNPSXKEHNAM.

YcTaHaBnuBaloT npucnocobnexHne Ana ucnbiTanus Ha casur (7.5.1.4) B ucnblTaTenbHOW Matuu-
He (7.5.1.3) n nomewaT obpasel, aAresvOHHOro coeAnHeHus. lMocne 3TOro BKIKYaAKT ABUraTenb
MaLUWHbI 1 3annCbiBalOT 3HaYeHre, NP KOTOPOM NPOUCXOAUT paspyLLleHne CKIBBLLIOIO obpasya.

7.15.4 O6paboTKapelynbTaToOB

AAre3voHHY0 MPOYHOCT b COEANHEHUS C TKaHAMN 3yba onpeaensioT Kaknpegesn npo4yHoOCT U Npu CABK-
re UMANHAPUYECKOro obpasla BOCCTAaHOBUTENIbHONO mMaTepuana OTHOCUTENbHO NOBEPXHOCTMU 3yba.
AAresvoHHyto NpoyHocTb Aca, MIMa. BbluncnsoT no popmyne (4):

rae Fd) — npefenbHasHarpyska, npy KoTOpoi NPoMcXoanT paspyLueHne obpasua. H.
S — nnowagb NOBEPXHOCT U, MO KOTOPOI NPONCXOANT paspyLLeHne, yCI0BHO paBHas NoLaan Kkpyra
AnameTpoMm 3 MM.
Ecnun cpegHee apudme T uyeckoe 3Ha4eHne pe3ynbTaToB ucnblTadnsa 10 06pasLos paBHO uin 60nes
7MMMa. TOo BOCCTAaHOBMTE/bHbI MaTepuan NpoLlen UcnbliTaHne n cooTBeTCTBYeT TpeboBaHuio 5.2.11.
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8 TpeboBaHUs K yNnakoBKe, MapKnpoBKe, UHCTPYKLUM 1 MHpopMaLmK,
KOTOpble A0/KHbI ObITb NpeAcTaB/ieHbl N3rOTOBUTENEM

MpumedyaHue — lonosHUTeNbHasA NHOPMaLMA MOXeT GbITb BK/ItOUEHa N0 YCMOTPEHUIO U3rOTOBUTENSA UK
B COOTBETCTBUN C TPEGOBAHUSAMU AECTBYIOLErO 3aKOHOAATENbCTBA.

8.1 YnakoBka

MaTepuansl f0KHbI NOCTaBAATLCA B KOHTeVIHean nnn Kkancynax, KoTopbie obecneumsarT HEO6X0,D,VI-
MYI0 3aLLUUTY M He OKa3blBalT OTpULLATE/IbHOrO BAIMAHUSA HA KAYeCTBO COAepXNMOoro. B cooTBETCTBMY C HACTO-
AWKMM CTaHOapToOM KOHTeVIHep nnn Kancyna AsnarTCcA HEI'IOCpep,CTBeHHOVI nnn I'IepBVI‘-IHOVI yI'IaKOBKOVI
Martepuana. MOXHO Takke MCNo/b30BaTb BHELUHIOK YNakoBKYy A4 rEl,OI'IOﬂHI/ITEI'II;:HOI\/II 3alnTbl HECKO/IbKNX
KOHTeVIHepOB nnun Kkancyn.

8.2 MapkupoBka
8.2.1 Kancyna nnun KOHTelHep c eANHNYHOW (pa3oBoii) 0301 MaTepuasna

MpumMmeuaHune — KoHTeliHep C eAVMHUYHON [030l NpeacTaBnseT co60ii ManeHbKWUA WNpuL, cogepxalinii He
6onee 0.5 mn maTepunana.

a) Kaxpas kancyna unm KoHTelHep ¢ eAnHUYHOI 40301 f0/MKHBI UMEeTb MapKUPOBKY A8 0603Ha4YeHns
cofepXxallunxcs B HUX matepuana.

b) Ecnu matepuan nocTaBnsieTCs OKPalleHHbIM B OMpefesieHHbli OTTEHOK, Kaxaas kancyna wam
KOHTelHepce4NHNYHO 4030 AO/MKHBI UMETb COOTBETCTBYOLLMUIA KO A1 0603HAYEHUS LiBETa COAEePXKMMOro.

c) Kaxpas kancyna unu KoHTeiHep ¢ eAUHNYHOW [030M [0/KHbl UMeTb 0603Ha4YeHne napTuu, cogep-
Xalliee HOMep cepuu WM coyeTaHue GYKB M LUdP, COOTBETCTBYIOLME AOKYMEHTaLUW M3roToBMUTENsa ANs
0603HavYeHNa KOHKPETHOW NapTun matepuana.

8.2.2 KoHTeliHep MHOropasoBblii (4719 MHOXeCTBa [03)

Mpumep — [o3unpylowmnii wunpuuy, cogepxauwimini 2 e maTepuana.

Ha kaxxaoMm koHTeliHepe fomKHa ObITb YUETKO yka3aHa cnegytoLias nHopmams:

a) TOprosoe HaMMeHoBaHue, Mapka, matepuana:

b) LBET UM ykasaHue U3rotoBuTens no NPYMeHEeHU COOTBETCTBYIOLLEN pacLBeTku, ecnm matepuan
nocTtaensieTcs B BuAe Habopa npefsapuTeibHO OKpalleHHbIX OTTEHKOB;

c) ob6o3HayeHve napTuu, cofepxalliee CepuitHbIii HOMOP MK coyeTaHne 6ykB U LUdP, COOTBETCTBY-
loLMe 4OKYMeHTauuy N3rotoButens Ana 0603HayeHns KOHKPETHOW NnapTun Matepuana;

d) macca HeTTo, I. WM 06bEM HETTO, M.

8.2.3 BHelwHAA ynakoBka

Ha BHelwHel ynakoBke fo/mkHa ObiTb cneaytolasn YeTko pasnnyvMas nHhopmaLms:

a) HaMmeHoBaHWe M3roTOBUTENA M afpec U/ OTBETCTBEHHOIO 3a NPOAAXY B CTPaHe:

b) TOproBOoe HaMMeHOBaHWe NN Mapka Mmatepuana;

C) pekoMeHAyeMble yCI0BUA XPaHEeHUS;

d) macca HeTTO, I, UM 06beM HeTTO, MJT;

e) gara UCTeYeHUs cpoka XpaHeHWs matepuana npu ycnoBUAX XpaHeHWs, peKoMeH0BaHHbIX M3ro-
ToBUTENEM [cM. 8.3. nepeyncnenme i)J;

f) Hanuuue onacHbIX BelecTB, NpeACcTaBNEHHbIX TEKCTOM UM CUMBOAMU;

) o603HauyeHve «NoNMMepPHbIi CTOMaTO/IOTMYECKNI BOCCTAHOBUTENbHBIA Matepuan» Uin «noammep-
HbIli BOCCTAHOBMWTE/IbHbIV MaTepran», ecnv MaTepuan npegHasHaueH A1 BOCCTaHOB/IEHWSA UK pecTaBpaLmm
3y60B, NN «NOIMMEPHBI CTOMATONOTMYeCKUiA MaTepuan ansa drkcauum» Uamn «noaMMepHblil MaTepuan ans
dvkcauun», ecnu martepuan npefHasHaveH 415 UKcauMnm UAN LEeMEHTUPOBaHWA HeCbEMHbIX 3yOHbIX
NpoTe30B.

Kpome Toro, cnegytwouwian nHgopmauus fomkHa ObiTb YETKO BUAHA Kak Ha BHELUHel yrnakoBke, Tak v
B MHCTPYKUMAX n3rotoButens (cMm. 8.3) unm B 060nx cnyyasx:

h) «peuTreHoKOHTpacTHbIi», ecNv MaTepuan oTBevaeT TpeboBaHuto 5.5; ecnu n3roToBnTENb XOUET 3a1-
BUTb 06 onpejesieHHOM 3HaYeHUN PEeHTFeHOKOHTPaCcTHOCTH, 3TO ciefyeT ykasaTb B UHCTPYKLMUAX N3roToBuTe-
na [cMm. 8.3. nepeuncneHune 0)] M3HayeHne peHTreHOKOHTPaCTHOCTY crieyeT onpeaensaTb MeToAoM no 7.14:

i) ecnu aTo BocCTaHOBUTE/IbHbIN MaTepuan. 4OKHO 6biTb yKa3aHO MOXHO UM HET NPUMEHSTb AaHHbI
marepuvan A5 BOCCTAHOB/IEHNS OKK/II03MOHHbIX MOBEPXHOCTEN;

j) cnepyet ykasaTb, aKTUBMPYETCS N MaTtepunan XMMUYecKn, BHELLHEV 3Hepruei, unm ato matepuan
[BOWHOroO MexaHn3ma OTBepXeHus; cnefyeTt Takke ykasaTb OTBEpPXAAeTcsa /M maTepuan B NosocTu pra
n/unun BHe NON0OCTU PTa;
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K) ANna Matepunana chKcmpyrou.l,ero cnenyet OTMETUTb, yKasblBaeT JIM U3TOTOBUTE/Ib TaKylo XapakTe-
PUCTUKY MaTepunana Kak LLBeTOCTOIZKOCTb.

8.3 VIHCTPYKUMUM U3FOTOBUTENSA N MHPOPMALUS ANS NOJIb30BaTeNs

Cnepgywowasa nHcopmMauuss BMecTe € onucaHneM npoaykTa Ao/mKHa CoONpoBOXAaTh Kaxayo UHAMBUAY-
anbHYyH ynakoBky MaTepuana:

a) OCHOBHOV OpraHnyeckunii KOMNOHEHT NOSIMMEPHON OCHOBHbI,

b) Amana3oH pa3MepoB YacTuL, HeopraHNYeckoro HanoIHMTeNA N NPOLEHTHOE coAepXaHue No o6bLemy
BCEro HEOPraHN4Yeckoro HanoJHUTenNs;

C) nokasaHnAa K NPUMEHEHNI0 B KNTMHUKE,

d) MHCTPYKLMW MO NPUrOTOBAEHMIO M COOTHOLLEHMNIO KOMMOHEHTOB M CMEeLUUBaHWIO, BKIOYatoLme Heob-
X0AMMble Mepbl NPeoCTOPOXHOCTU Npu paboTe ¢ MaTepuanom, BKOYas B c/lyvyae He06X04MMOCTU, MaKCh-
MaslbHoe COOTHOLLEHWe Npu fo6aBNeHNN OTTEHKOB W KOPPEKTUPYIOLMX BA3KOCTb KOMMOHEHTOB, KOTOpble
MOXHO MCNO/b30BaTh 6e3 ywepba 419 hn3nyecknx CBONCTB MaTepunana (MoryT 6bITb BK/IHOUEHbI OKpYXatoLine
YCNOBUS, NPU KOTOPbIX 3TO AO/IKHO NPOBOANTLCS);

€) peKkoMeHAyeMble NCTOYHUK(M) BHELLHEV 3Hepr Bpems 3KCNo3nuun/oTBepXaeHNs AN BCEX BULOB
maTepuanos Knacca 2 n Knacca 3. a B cnyvyae matepuasnoB Knacca 2 cnegyet ykasaTb ryO6uHy OTBEPXAEeHNS
3a pekoMeHayemMoe BpemMs akcnosunuum (rnybuHa oTBepXxaeHus, onpegensemas no 7.10);

f) pabouee Bpemsa 1 Bpemsa oTBepxAeHna ansa matepuanos Knacca 1un Knacca 3. a Takxe Bpems, Korga
MOXHO yAanATb NOMOCKY-MaTpuLy, eciiv Bpema yaaneHus oTin4aeTca oT BpeEMEHU OTBEPXAEHNS,;

4) vHdopMaumsa No NPUMEHEHWIO PEKOMEHAYEMbIX MaTepuasnioB A/ OCHOBbI WAV NPOKNagkv, apyrue
pekomMeHgauuy no Mepam 3aLuTbl, €C/IM eCTb BEPOATHOCTb pasgpaxaroLlero 4eincTBns faHHOro BOCCTaHOBM-
TeNbHOro Matepuana Ha nynbny, a Takke MHHopmaLlms 0 BO3MOXHOW HECOBMECTUMOCTW HEKOTOPbIX OCHOB U
NpoKNafoKCc AaHHbIM Matepranom (Hanprumep, aBreHos1IcogepXxallme OCHOBbI U MPOKNaaKu);

h) pekomeHzyemble NHCTPYKLMM NO abpa3uBHOli 06paboTke;

i) pekomeHgyemble yCN0BMA XpaHeHNs (Hanpumep, XpaHeHue B XONOAUbHUKE) U CPOK FOAHOCTY npu
3TUX YC/IOBUAX XpPaHEHUS, MO NCTEYEHMM KOTOPOro MaTepuan He AO/HKEH UCMO/Ib30BaThCs, AaBas CCblIKY Ha
harty Bbinycka (cM. 8.2.3. nepeuucneHue e)j;

j) ykasbiBatoT nto6ble (hapmMakosiorMyeckn akTUBHbIE WHIPeAUEHTbI, €CI OHU MMEeKTCA U MMerTeA
CCbIJIK/ MO NpUMEeHEeHN0 maTtepunana,

k) cneuunanbHble ykazaHua nnv npegynpexpaeHus, ecnym aTo Heob6xo4Mmo, 0 TakMx CBOMCTBAX Kak TOK-
CMYHOCTb. OMAaCcHOCTb, BOCN/IaMEHAEMOCTb UMW pa3gpaxatollee BO3AeNCTBME Ha TKaHW 1 nauneHTa U KAuHKU-
uncTa;

1) ANna onpejeneHns LBeTa BOCCTAHOBUTENIbHOrO MaTepuasna ykasblBaloT pacuBeTky Uan pekomeHaa-
UMM No KOMMepYeckoi noaxopsiueli pacueTke npu paboTe C faHHbIM MaTepuasoMm (pacuBeTka fo/hKHA
fJaBaTb OTTEHOK MaTepvana C No/IHbIM BOAOMNOr/I0LEHNEM. @ B C/ly4ae maTepunanos Ans dukcaunm ato tpebo-
BaHMe AO/HKHO NPUMEHSTLCA TOrAa, Korga 3asB/IeHo O LIBETOCTOWKOCTH).

NMprumMmeyaHne — N3roToBUTe/Ib MOXET BK/OYATb 3Ty MHOpPMaLMIO U KOrja LBETOCTOMKOCTb He 3asaBlieHa,
He Hapywas TpeboBaHWUi HacTosLWero ctaHgapTa:

T) A8 MaTepuasnioB Anst MKcaLMK yKasbiBaeTcs, MMEeT /M faHHbIii MaTepuan CPpoACTBO C META/IOM;

n) MHOPMaLWa O NPUMEHEHUN N COBMECTUMOCTU [aHHOIO Martepuana ¢ aaresMBaMu Uan areHtamm
4NS CKNenBaHus;

0) MHhOpMaLUs 0 HAIMYUKM PEHTFEHOKOHTPACTHOCTU MaTepuana.

Ecnu yctaHoBNeHa onpefeneHHas cTeneHb PEHTTEHOKOHTPACTHOCTU. ee cneayeT onpeaensaTtb no 7.14.
Ecnu vmeloTcs UBETOBble OTTEHKW, He 06/afallme PeHTreHOKOHTPACTHOCTLI0 CPeay NPoYMX PeHTreHo-
KOHTPACTHbIX. 3TO cieayeT ykasatb. Ecnn cTeneHb peHTreHOKOHTPACTHOCTU Kakoro-n1n6o LBeTa v LBeToB
cocTaBnisieT 6osnee, Yem B fiBa pasa PEHTIEHOKOHTPACTHOCTY «yHUBEPCA/IbLHOTO» LBETa, 3T0 A0/IKHO ObITh
yKasaHo, Npoun3BOANTE b B 3TOM C/lyyae [OIKEH yKa3aTb UM KOJIMYECTBEHHYIO U KAUECTBEHHYIO pPasHuLLy.
CnepyeT BKIOUYNTb PasbsiCHEHWE BeIMUYMHbI PEHTTEHOKOHTPACTHOCTM, Hanpumep, aloMUHUIA UMEEeT PeHT-
TEHOKOHTPACTHOCTb  3KBMBANIEHTHYI AEHTWHY. Takum o6pasoM. 1 MM MmaTtepuana, WMELWEero
PEHTIEHOKOHTPACTHOCTb 1 MM afIlOMUHUS, PEHTTEHOKOHTPACTEH Takke, Kak AEHTUH.
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MpunoxeHne OA
(cnpaBouHOE)

CBefleHNsi 0 COOTBETCTBUM CCbIJTOYHbIX HaLMOHAbHbIX CTAH4APTOB
MEXAYHapPOAHbIM CTaHAapTaM, NCMOJIb30BAHHLIM B KAYECTBO CChISIOYHbIX
B NPYMEHEHHOM MeXAyHapo4HOM cTaHaapTe

Tab6bnunue JAL

O603HaYeHne CCbIIO4YHOTO CreneHs
HaLMOHa/IbHOTO CTaHzapTa OG603HaYeHVe Y HAMMEHOBAHME CCbUTOYHOTO MeXAYHapPOAHOro CTaHAapTa

S COOTBETCTBUA
Poccwuiickoin degepauun

FOCT 6709—72 MOD NCO 3696— 72 Bopga Ana MCnonb3oBaHUA B aHanuTu4veckol nabopa-
Topuun. Cneyudukayms n meToabl UCMbITaHW

FOCT 31574—2012 NEQ NCO 4049— 1988 Ctomartonorusa. Matepuanbl NOMMeEpPHble BOCCTa-
HOBUTE/IbHbIE

FOCT ISO 7491—2012 HoT MCO 7491—2012 Ctomatosiornyeckme martepuansl. OnpegeneHune
LBETOCTOWKOCTM CTOMATO/IONMYECKNX NOSIMMEPHbIX MaTeprasnoB

FOCT P NCO 7405—2011 0T NCO 7405—2008 CtomaTosiorns. OueHka 61Monornyeckoli CoBMecTu-
MOCTU MeULUHCKUX 13aenuni

FOCT P MCO 10993.1—99 oT MCO 10993-1—2003 Buonornyeckas oueHka MeaULUHCKUX U3OeNNii.
YacTb 1. OueHKa u ncrnbltTaHne

FOCT P 55745—2013 MOD NCO 6874—2005 Ctomatonorusa. [lonumepHble repmeTukn ans

(MCO 6874.2005) yrny6énexHuii n domuccyp 3y6os

MpumeyaHne — B HacTosAwWwel Tabnuue MCNonNb30BaHbl cneayoumne ycioBHble 0603Ha4YeHNsA CTENEHN COOT-
BETCTBMA CTaHAapTOB:

- lOT — ngeHTnYHbIE cTaHaapThl;

- MOD — moguncuumpoBaHHble CTaHAaPThI;

- NEQ — HeakBMBa/IeHTHble CTaHAaPThblI.
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Bubnnorpadgusa

ISO 6874. Dentistry — Polymer-based pit and fissure sealants

ISO 7405. Dentistry — Evaluation of blocompatibillty of medical devices used in dentistry

ISO 10477. Dentistry — Polymer-based crown and bndge materials

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk management
process

ISO 10650-1. Dentistry — Powered polymerization activators — Part 1: Quartz tungsten halogen lamps

ISO 10650-2, Dentistry — Powered polymerization activators — Part 2: Light-emitting diode (LED) lamps
ISO/TR 28642—2011. Dentistry — Guidance on color measurement
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Y[AK 615.463:665.14:006.354 OKC 11.060.10 P22 OKIM 939170

KntoyeBble c/ioBa: Matepuasibl CToMaTosiormyeckne nosiIMMepHble BOCCTaAHOBUTEIbHbIE, METOAbI ncnbITaHUi
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