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MpeaucnoBune

Llenu, oCHOBHbIE NPUHLMMBI M MOPSAOK NPOBEAEHNS paboT NO MEXrocyAapCTBEHHON CTaHaapTusa-
uumn yctaHosneHol FOCT 1.0-92 «MexrocygapcTBeHHasa cucrema craHgaptusaumm. OCHOBHbIE MOMOXEHUA»
n NOCT 1.2-2009 «MexrocyaapcTseHHas cuctema craHaapTusauuu. CTaHaapTbl MEXTOCYAapCTBEHHBIE,
npaBuna 1M pekoMeHAauuu Mo MeXrocyaapCTBEHHON craHaaptusauuu. Mpasuna paspaboTku, NpUHATUSA,
npuMeHeHusi, 0BHOBNEHNUSI U OTMEHbI»

CBegeHus 0 ctaHpgapre

1 NOArOTOBIIEH OTKpbITbIM aKUMOHEPHbIM OOLLECTBOM «MIHCTUTYT CTekna» Ha OCHoBe cobCT-
BEHHOrO ayTEHTUYHOrO NEPEBOA Ha PYCCKUI SA3bIK CTaHAapPTa, YKa3aHHOro B MyHKTe 5

2BHECEH TexHuuyeckum komMutTeToM Mo craHgaptusaumu TK 41«Crekno»

3 MPUHAT MexxrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3auuu, METPONONMK U cepTucukaLmm no
nepenucke (MpoTokon ot 5 HosAbpsa 2013 r. Ne 61-11)

3a npuHATHE CTaHAapTa NPOronocoBasnu;

KpaTkoe HaumeHoBaHWe cTpaHbl Mo Koa ctpaHbl no MK CokpalleHHoe HaMMeHOBaHWe HaLMoHarnbLHoOro
MK (MCO 3166) 004—97 (NCO 3166) 004—97 opraHa no craHgaptusauyuv
ApmeHnus AM MwuHakoHOMUKM Pecnybnukn ApMenus
Kuprusus KG Kelprelsctanaapt
MongoBa MD Monpgosa-CtaHgapTt
Poceunsa RU Pocctanpapt
TagXuKnctaH TJ TapgxvukcTaHpapt
Y3bekncraH Uz Y3cTtaHgapt

4 Mpukasom PefepanbLHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHuIo U METPONOrMKu OT 22 Ho-
A6pa 2013 r. Ne 1991-cT MexrocyaapcTBeHHblii ctaHgapT FOCT 32281.1-2013 (EN 1288-1:2000) BeeaeH B
JeNCTBUE B KAYECTBE HauuoHanbHoro cranaapra Poccuiickon ®eaepaumm ¢ 1 sHeaps 2015 .

5 Hacroawmi craHgapt moauduMUMpOBaH NO OTHOLUEHUIO K eBponeiickomy crangapty EN 1288-
1:2000 Glass in building — Determination of the bending strength of glass — Part 1: Fundamentals of testing
glass (Ctekno B 3gaHusx. OnpegeneHue NPOYHOCTU CTekna Ha u3rnb. Yactb 1. OCHOBbI UCMbLITAHUS CTEKON)
nyTeM M3MEHEHUS U AONOMHEHUSA OTAENMbHBIX hpas, CAOB, KOTOPLIE BbiAENEHbI NMOJY>XMPHLIM KYPCUBOM.

CCbINKWU Ha eBpOonenckne CTaHAapTbl, KOTOPbIE HE NPUHATLI B KAYECTBE MEXrOCYAapCTBEHHbIX CTaH-
[AapToB, 3aMEHeHbI B pasaene «HopmaTUBHbIE CCbINKM» W TEKCTE CTaHAapTa CCbIFIkaAMU Ha COOTBETCTBYIO-
LLME MEXrOCYAapCTBEHHbIE CTAaHAAPTLI.

HanmeHoBaHMe HacToALWEro craHgapTa U3MEHEHO OTHOCMTESNIbHO HAaMMEHOBaHUSI €BPOMEeNCKOro
cTaHaapTa B CBA3W C 0COBEHHOCTSIMI NOCTPOEHUS MEXTOCYAaPCTBEHHOW CMCTEMbI CTaHAapPTM3aLuN.

Esponenckuii ctaHpapT paspabotaH EBponeickum komuteToMm no crtaHaaptusauumn (CEN) TK 129
«CTeKno B CTPOMTENLCTBEY.

EBponeickuit ctTaHaapTt, HA OCHOBE KOTOPOrO NOArOTOBINEH HACTOSLLMIA CTaHAAPT, peanuayeT cyllle-
CTBeHHble Tpe6oBaHua 6esonacHocTu Jupektusel EC (89/106/EEC) no cTpouTenbHbIM Matepuanam.

[NepeBoa C aHrMMICKOro si3blka (en).

CreneHb cooTBeTcTBUA — MoagucuumposanHasa (MOD)

6 BBEJEH BINEPBbIE
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UHgbopmayus 06 usMeHeHUsX K HacmosiweMy cmaHoapmy nybnukyemcs 6 exeao0Ho u3fasaemMom
UHOpPMaUUOHHOM yKaszamene «HayuoHanbHble crmaH0apmbl», @ MeKCM U3MeHeHUl U NnonpasokK — 6 exe-
Mecsa4YHo u3lasaeMoM UHGOPMAaYUOHHOM yka3amene «HayuoHanbHble cmaHOapmbi». B cnydae nepe-
cMompa (3aMmeHbi) unu OMMEHbl Hacmosweeso cmaHOapma coomeemcemeyiouiee ysedomiieHue 6ydem
onyb6uKoeaHo 6 exXeMecs4HO u3dasaemMomM UHOPMaYUOHHOM yKa3amerne «HayuoHarbHble cmaHo0apmbi».
Coomeemcmeyiowas uHgphopmayus, yeedoMIeHUEe U MeKCMbi pasMewalomes makxe 8 uHgopmayu-
OHHOUI cucmeme o6uwjezo nosb30saHus — Ha oguyuanbHoM calime ®edepanbHO20 azeHmcemea o
MeXHU4YeCKOMY peaynuposaHuio u memporsoauu 8 cemu ViumepHem

© CraHgapTtuHdopm, 201

4

B Poccuiickon deaepaumn HaCTOAWMI CTAHAAPT HE MOXET ObiTb MONMHOCTBIO MU YacTUYHO BOC-
Npou3Be[eH, TUPaXPOBaH U pacnpoCTpaHeH B kayecTse oduuuansHoro usgaHusa 6es paspewenus deae-

panbHOro areHTCTBa N0 TEXHUYECKOMY PETYNIMPOBAHUIO U METPONOTUK
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(EN 1288-1:2000)
MEXTFOCYAAPCTBEHHSBMUW CTAHALAPT

CTEKIO U U3OAENUA N3 HEIO

OnpeaeneHue NPOYHOCTU HA u3rnbé
OCHOBHbIE NPUHLMNLI NPOBEAEHUA UCNbITAHUN

Glass in building — Determination of the bending strength of glass — Part 1:
Fundamentals of testing glass

Oara sBeaeHua — 2015 -01 - 01
1 O6nactb NnpuMeHeHUsA

Hacrosumii ctaHaapT ycTaHaBnuBaeT MeETOA onpeaeneHust NPOYHOCTU Ha U3rMG MOHOMUTHOTO
CTeKkna, NPUMEHsIEMOro B CTPOUTENLCTBE. MCNbITaHMSI CTEKNONAKeTOB U MHOFOCIIOMHOIO CTeKna U3 HacTos-
LLero ctaHaapTa UCKIHOYEHBI.

Hacroswumii ctaHgapT onucbIBaeT:

- YTO AOJDKHO OblTb NPUHATO BO BHUMAHME NPU NPOBEAEHWUMN UCNbITAHWUI;

- MPUYMHBI UICMONB30BaHNA Pa3NUYHbIX METOAOB UCNLITAHUS,

- OrpaHUyeHns METOL0B UCMbITAHUIA
U AAeT ykasaHusa no TpeboBaHuAM TexHUMKM De30NacHOCTU Ana nepcoHana, paboTalowero Ha ucnbitaTesb-
HOM 0BopyaOBaHUM.

B cranpaptax F'OCT 32281.2, FOCT 32281.5, TOCT 32281.3, [1] npuBeaeHbl AeTanbHblE yKa3aHus
no MeToaam UCNbITaHUIA.

MeToabl UCMbITAHUA, OMUCAHHLIE B HACTOSLWEM CTaHAapTe, NpeaHasHadeHbl AN onpeaeneHus
BonbLUMX BLIOOPOK 3HAYEHMI MPOYHOCTM Ha U3rMb, KOTOpblE MOTYT CRYXWTb OCHOBOW ANA CTaTUCTUYECKON
OLIEHKM MPOYHOCTHU CTEKNA.

2 HopmaTtuBHbIe CCbINIKU

B Hacmosuwjem cmaHOapme ucCnoNb306aHbl CCbIIKU Ha ciiedyloujue HopMamueHble OOKy-
MeHmbI:

rOCT 111-2001 Cmekno nucmoeoe. TexHuyeckue ycrioeus

I'OCT 5533-2013 Cmexso nucmoseoe y3opyamoe. TexHuvyeckue yciosusi

'OCT 7481-2013 Cmexsio nucmoeoe apmupoeaHHoe. TexHuYyecKue ycnoeus

'OCT 21992-83 Cmeksno cmpoumenbHoe npogunbHoe. TexHu4yeckue ycroeus

ITOCT 30698—-2000 Cmexu10 3aKaneHHoe cmpoumesnbHoe. TexHuvyeckue ycnoeus

FOCT 30826—-2001 Cmeksio MHO20OCIOHOE CMpouMesibHO20 Ha3HavyeHusl. TexHuYyeckue yc-
nosus

IFOCT 32281.2-2013 (EN 1288-2:2000) Cmekno u uslenus u3 He20. OnpedeneHue npoYyHOCMU
Ha u3aub. UcnbimaHue 060lHbLIM COOCHBLIM KOJILUOM Ha INIOCKUX 06pa3uax ¢ 6onsuwumu nnouwaos-
MU ucnbimbléaeMbix MogéepxHocmel

OCT 32281.3-2013 (EN 1288-3:2000) Cmekno u u3denus u3 He20. OnpedeneHue nNPo4YHOCMuU
Ha u3zub. UcnbimaHue Ha obpasue, onupalouleMcss Ha 0ee MoYKu (Jembipe MO4YKU us2uba)

TOCT 32281.5-2013 (EN 1288-5:2000) Cmekrno u u3fenus u3 He20. OnpedeneHue NPOYHOCMU
Ha u32ub. UcnbimaHue G6O0liHbIM COOCHBLIM KOJIbUOM Ha MMOCKUXx obpasuyax ¢ Hebonbwumu nnowja-
damu ucnbimbieaeMbix roeepxHocmel

MpumevyaHue — [Npu NONL30BaHUM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AEeNCT-
BME CCbINOYHbLIX CTAHAAPTOB NO yka3aTenio «HaumoHanbHble CTaHAapTbl», COCTABNEHHOMY MO COCTOAHUIO
Ha 1 AHBapA TEKYyLEero roaa, U No COOTBETCTBYIOLUMM MHAOPMALMOHHBIM yKasarTensM, onybnmKkoBaHHbIM B
Tekywiem roay. Ecnu ccbinoyHblil craHaapt sameHeH (M3MEeHeH), TO Npu Nosib30BaHUW HACTOAWMM CTaHaap-
TOM, crneayeT PyKOBOACTBOBATLCA 3aMEHSAIOWMUM (M3MEHEHHbIM) CTaHAapToM. Ecnu CCbINoYHbIN CTaHdapT
OTMeHeH 6e3 3aMeHbl, TO MONOXEHNE, B KOTOPOM [aHa CCbIfka Ha HEro, MPUMEHSIETCA B YaCTu, He 3aTparu-
BalOLWEN 3Ty CCbINKY.
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3 TepmuHbI U onpeaeneHus

B HacTosiLuem cTaHgapTe NpUMEHEHb CneayloLme TEPMUHbI U onpeaeneHus

3.1 nnockoe ctekno (flat glass): INMobasa crekonbHas npoaykuus, cootsetcreyiowan FOCT 111,
IOCT 7481, FOCT 5533, [2], [3], unu moboe CTEKNSHHOE u3aenue U3 3Ton NPOoAYKLUMM, BbINONHEHHOE Be3
NosIBIIEHUsI KPUBU3HBI UNU M3MEHEHUs npochuns.

3.2 Hanpsxxenue npu usrmbe (bending stress): Pacrarusaiowee narubaioliee HanpskeHue, cos-
JaHHOe Ha NOBEPXHOCTU obpasua.

MpumeuyaHue — [nsa uyenei ucnbiTaHuin uarubalolee HanpspkeHue A0MKHO ObITb OAUHA-
KOBbIM BO BCEW MCcneayemon yactu obpasua

3.3 acddekTuBHOe M3mMbaromee HanpsokeHue (effective bending stress): CpeaHes3selueHHOE
pacrarueaioiee nsrnbaioLlee HanpsHkeHUe, paCCUMTaAHHOE C YYETOM HEOAHOPOAHOCTY MO HANPSHKEHWIA.

3.4 npouHocTtb Ha u3rmb (bending strength): N3rmbaiowee HanpsxeHue unu adhPeKTMBHOE U3rK-
BaloLee HanpshkeHUe, KOTOPOE NPUBOAUT K paspyLueHuto obpasua.

3.5 akBMBaNeHTHasi NPOYHOCTbL Ha u3rmb (equivalent bending strength): SkBuBaneHTHas npouy-
HOCTb Ha M3rub y30p4aToro CTekna, HeMOCTOSHCTBO TOJLUMHbLI KOTOPOrO HE NO3BONSIET TOYHO paccyuTarb
usrnbaroLlee HanpspkeHue.

3.6 npocdmnbHas npoyHocTb Ha u3rub (profile bending strength): YacrtHoe oT makcumyma uaru-
BaloLLero MOMEHTAa M CEeKLIMOHHOTO Moayns npodunsHoro crekna.(FOCT 21992).

3.7 koadpPuULIMeHT MHTEHCMBHOCTU HanpsXeHus (stress intensity factor): nokazatenb Hanpske-
HUSA Y BEPLUUHBI TPELLMHBI.

3.8 npegBapuTenbHO HanpsbkeHHoe cTekno (prestressed glass): Niobasa crekonbHaA NPOAYKUMA,
cooTeeTcTBylowaa F'OCT 30698, [4], [5], [6].

4 O603HaueHus

B Hacmosiwem cmaHOGapme npumeHeHbl credyiouiue 0603HavYeHUs:

F — npumeHaemMas Harpyska;

h - TonwmHa obpasua;

L — AnvHa CTOpOHbI KBagpaTHOro (NpsiMoyronbHOro) obpasua;

k — kOHCTaHTa Ans pacyeta usrnbatoLlero HanpshxeHus no FOCT 32281.3;

Kj, Ko — KOHCTaHThI A4nsA pacyeTa uarnbatowero HanpsbkeHus no FOCT 32281.5;

Mps — MaKCUManbHbIA N3rnbaroLwmuin MOMEHT;

P — OaBrieHune rasa BHYTPU Harpy»xatouiero konoua no FOCT 32281.2;

Ppg — npodunsHaa NPOYHOCTL Ha U3rMb (NpodunbHOro crekna) = Mys/Z;

ry — paguyc Harpy>aoLLero Konbua;

r2 — paguyc OnopHOro KonbLa;

I3 — paanyc okpy»xHocTu obpasua;

I'sm — CpeaHuii paguyc obpasua (ans oueHku);

Yo — LUeHTpanbHbIi nporn6 o6pasua;

Z — CEeKUMOHHbIV MOAYNb (4NA NpounbHOro CcTekna);

4 —vucno MNyaccoHa obpasua;

MpumeyaHue - [OnaHaTpun—KanbLUUN CUNMKATHOTO CTEKNA UCMOMb3yeTcs 3HayeHue 0,23
(cm. FOCT 111).

op — U3rnbaroLLee HanpsXKeHue;

Operr — 3P PEKTUBHOE U3rMbatoLLee HanpsHKEHUE;

Obg — MPOYHOCTb Ha N3rub;

Obegs — BKBMBANEHTHAsA MPOYHOCTb HA U3TKG;

Orag — PaANAnbHOE HaNpPs>KeHne;

o7 — TaHreHUmarnbHoe HanpsKeHue;

o1 — HanpsbkeHue BAONb AnuHbI obpasua.

5 dakTopkl, KOTOpPLIE HEOGXOAUMO YUUTLIBATL NPU NPOBEASHNU UCTIbITAHUNA

5.1 CTeKno Kak matepuan
5.1.1 O6wKe nonoxeHua
CTekno npeacraensieT coOOW rOMOreHHbIN U3OTPOMHbIA MaTepuan, UMEKLWMUA NMOYTU COBEPLLUEHHO
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NUHEHO-YNpyroe NoBeAEHWE BMNIOTb A0 NPeaena NpoYHOCTU Ha paspbIB.

CTeKno UMEET OYEHb BLICOKYIO MPOYHOCTL HA CKATME U TEOPETUYECKU OYEHb BLICOKYIO MPOYHOCTh
Ha pacTshkeHue, HO NOBEPXHOCTb CTEKra COAEPKMT MHOTO Aed)eKTOB, KOTOPbIe AEMCTBYIOT Kak ocrnabnsio-
LM hakKTOp, KOraa CTEKMNO MOABEPraeTCA pacTArMBaHWIO (PacTArMBaIOLLEMY HaMPSHKEHUIO). OTU AEGEKThI
Bbl3BaHbl BO3AEHCTBUEM Briark, KOHTaKTOM C TBEPAbIMU MaTepuanamu (Hanpumep, NeCKoM) U HeNpepbIBHO
M3MEHSIIOTCA MO/ BO3AEHCTBUEM BNAru, NOYTW BCEraa NPUCYTCTBYIOLLEN B BO3AYXE.

TeopeTuyeckn UCXoast U3 MONMEKYNSAPHON CTPYKTYPbI MOXHO Obifio Bbl 0XxuaaTh NPOYHOCTU Ha pac-

TsXXeHue nopsagka 10 000 H/MM2 , HO OObIMHO MAaCCUBHOE CTEKNO paspyLuaeTcsd 3Ha4uTenbHO Huxe 100
Hmn*

Hanuuune gedpektos, nx M3MeHeHus Noa BO3AENCTBMEM Brark BIMSAKOT HA CBOMCTBA CTEKNA, UX He-
06X04MMO y4UTbIBATb NPW NPOBEAEHUN UCTLITAHUIA HA MPOYHOCTD.

Bcrneacreue o4eHb BLICOKOW MPOYHOCTU HA CXKaTUe CTEKNO BCEraa paspyLuaeTcs MpU PacTsHKEHUM.
Tak Kak B CTPOMTEMbLCTBE CTEKMO KpalHe peako noABepraeTcsl NpsMbIM PacTHKEHUSAM, Hanbonee BaXkHbIM
CBOWCTBOM ANs CONPOTUBIEHWS Harpyske SBMSETCA NPOYHOCTb HAa pacTshkeHue npu narube. Bce ucnbita-
HUS, ONMMCaHHbIE B HACTOSILLEM CTaHAapTe, NpeAHa3HayeHbl AN OLEHKM NPOYHOCTU CTEKNA HA PaCTsHKEHUE
npu nsrnbe.

Ha npoyHoCTb Npu n3rnbe BNUSIOT crieayowmne hakTopbl:

a) COCTOsAHME MOBEPXHOCTU (CM. 5.1.2);

0) CKOPOCTb U3MEHEHUA U NPOAOIHKUTENBHOCTL Harpy3km (cm. 5.1.3);

B) MNOLLAAb NOBEPXHOCTU, HANPSXKEHHON pacTskeHueMm (cMm. 5.1.4);

) KOPPO3MOHHOE pPAaCTPecKMBaHUE NoA AENCTBMEM HaNPSIKEHWH, 3aBUCALLEE OT OKpYXXalowlen cpe-
Obl, @ TaKXkKe 3ane4ynBaHne NOBEPXHOCTHbIX AedeKTOB B cTekne (CM. 5.1.5 u [7] npunoxeHue A);

[) BO3pacT, T. €. BpeMs, NpoLleLuee nocne nocrneHen MexaHu4ecKon unm kakon-nubo apyrov o6-
paGoTKN NOBEPXHOCTU, Bbi3biBalOLLElH ee nospexaeHue (M. 5.1.6);

e) Temneparypa (cMm. 5.1.7)

BnusiHue chakropos 6) — €) Ha NPOYHOCTb HA U3rMO NPUHATO BO BHUMAHUE B HACTOSILLEM CTaHAapTe.

5.1.2 BnusiHne cOCTOAHUA NOBEPXHOCTH

Mpu ucnbiTaHWMAX NPOYHOCTU HA U3rMO COrnacHO HaCTosALEeMYy CTaHAApPTY CTEKNO BeaeT ceba kak
noYTW MaeanbHO NMMHENHO-YNPYrii MaTepuarn, paspyLualolWmMinecsa kak Xpynkuin matepuan. Xpynkoctb O3Ha-
YaeT, YTO KOHTaKT C NoObIM TBEpPAbIM OBBEKTOM MOXET NPUBECTU K NMOBPEXAEHUIO NOBEPXHOCTU B hopme
OYEHb TOHKMX, UHOrAA CYOMMKPOCKOMWYECKUX TPELUMH M CKONMoB. [OBEPXHOCTHLIE AedekTbl Takoro poaa,
KOTOpbIE MPaKTUYECKN Hen3BeXxHbl NpU HOPManbHOM O6paLLeHUN CO CTEKNOM, SIBMSIIOTCA OCHOBHbIM (DaKTo-
pPOM B YMEHbLUEHUN €ro MEXaHUYECKOW NPOYHOCTU, TOrAa Kak COCTaB CTeKna UMeeT BTOPOCTENEHHOE 3Ha-
YeHue, a B HEKOTOPLIX Cy4asx UM BOOOLLE MOXHO npeHebpeyb.

Otciopa crnegyeT, YTo NPOYHOCTL Ha U3rMG, onpeaensemasn COrnacHo HacTosweMy CTaHaapry, 3a-
BUCUT OT COCTOSIHUA NOBEPXHOCTU UCMBLITYEMOro obpasua.

CoCTOsiHME NOBEPXHOCTN XapaKTepusyeTcs crneayowmmMu OCHOBHLIMU CBOWCTBaAMMU:

a) COCTOSIHWE MOBEPXHOCTU, BO3HUKLLEE B pe3ynbTaTe KOHKPETHOW 00paboTku, BbI3bIBAIOLLEH psf,
cneyndnyecknx AedeKkToB, KOTOPLIE BMUAIOT HA NPOYHOCTb, ONPEAENSAEMYIO0 COCTOSIHUEM NMOBEPXHOCTU NO-
cne o6paboTku;

6) ocTaTOMHOE HanpsKeHwWe, HanpuMep, B BUAE CneuuansHO CO34aHHbIX TEPMUYECKUM UIU XUMU-
YECKUM MYTEM HaNPSHXKEHW, 8 TaKXKe HenpegHaMepeHHO BO3HUKLLME OCTATOYHbIE HaNPsKEHUS.

5.1.3 BniuaHne CKOPOCTU HarpyxeHus

Ana wHTepnperauun 3Ha4YeHWn NPOYHOCTU Ha M3rnb, MONYYEHHbIX B COOTBETCTBUM C HACTOSALLMM
CTaHAapTOM, CKOPOCTb Harpy>eHus umeeT 0coboe 3HaueHue.

PacnpocTpaHeHne TpeLwmH B CTeKne Npoucxoaut B 60MbLIOM AManasoHe 3HaYeHWii pacTaruBaLLe-
ro HanpsbkeHus (cm. [8] npunoxeHue A). CyLlecTByeT HWKHUI Npeaen 3HaveHus KoadhdULMEHTA UHTEHCUB-
HOCTU HanpspKeHUA, HUXE KOTOPOro TPELLMHbI HEe pacnpocTpaHsoTca (CM. [7] npunoxeHue A). 3aTteM npo-
MCXOANT HEKOTOPOE CYBKpUTUYECKOe pacnpoCTpaHeHe TPELUMHLI Npu Boree BbICOKMX YPOBHAX KO3hULK-
€HTa UHTEHCUBHOCTU HanpPsXKEHUA, 3HaYeHNe KOTOPOro 3aBUCUT OT BIIAXKHOCTU, TEMNERPATYPbl U XUMUYECKUX
peareHToB. [py 3HAYEHMAX KOIPPULMEHTA WHTEHCMBHOCTU HAMPSHKEHUS, NMPEBbILAOLMX KPUTUYECKOE,
pacnpocTpaHeHne TPeLMHbI MPOUCXOAUT OY4EHb ObICTPO U NPUBOAUT K (MOYTM) MTHOBEHHOMY Pa3pyLLEHMIO.
Cneactenem CyOKpUTUYECKOrO pacnpoCTPaHEHNUS TPELLUMHBI ABMAETCS, HAaNPUMEpP TO, YTO YBENUYEHUE CKO-
POCTUN Harpy>XeHust n (Unu) NPOACIHKUTENBHOCTU HAarpy>XeHUsi BIMSIET Ha NPOYHOCTb Ha n3rnb.

[na npefsapuTenbHO HaNPSXXEHHOrO CTEKNa 9Ta BPEMEHHas 3aBUCUMOCTb HE NPOSIBNAETCA 40 Tex
nop, rnoka pacTArMBaloLLee HanpsKeHUe, Co3aHHOe B NMOBEPXHOCTU, HE MPEBbLICUT HanpshkeHWe CoxaTus,
NMOCTOSIHHO NPUCYTCTBYIOLWEE TaMm (CM. [9] npunoxeHue A).
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5.1.4 Bnusinue nnowaamn ncnbiTyeMon NOBEPXHOCTH

YMEHbLUEHME NPOYHOCTU CTEKNa Ha M3rnb ¢ yBenMYeHMEM pasmepa nnowaau, Ha KOTopoii co3gaeT-
CS1 BbICOKOE HanpspkeHWe npu UCTIbITaHUSX, Taloke BaXKHO (CM. [10] npunoxexune A). BnusHue nnowaau o6y-
CIMOBIIEHO CTAaTUCTUYECKUM pacnpeaeneHnemM NOBEPXHOCTHLIX AeeKTOB (ero M3MeHeHuem): Yem GonbLue
ucnbITyeMas nnowagb, Tem GonbLue BEPOSATHOCTb TOrO, YTO OHA COAEPKUT GONbLUON NMOBEPXHOCTHbIN Ae-
dekr. CnegosaTenbHO, BNUsHUE apdekTa NNowaamn yBenuunuBaeTcsl npu ymeHblueHUM AedpekToB Ha no-
BEPXHOCTMU, TaK YTO SPAEKT MnoLiaan CTaHOBUTCA CKOPEEe TEOPETMYECKMM B criyyae Ge3gedekTHOW no-
BEPXHOCTH, HanpumMep, No4BEpPrHyTon orHeson nonuposke (CM. [11] npunoxeHue A).

BO3MOXHbI pacCXOKAEHUA MexAY 3HAYEHUSAMU NPOYHOCTU Ha U3TMG, NOMyYEeHHbIMU B COOTBETCTBUM
¢ FOCT 32281.2 (MakcumanbHas HanpspkeHHasa nnowaak: 240 000 MM2) UK NOJTyYEHHBIMU NPU UCNONb30-
BaHuK yctponcte R105, R60, R45 n R30 B cootBeTcTBUU ¢ FOCT 32281.5 (MakcumanbHas HanpsbkKeHHble
nnowaau: 3850, 1260, 254 n 113 MM%) n3-3a pasmepa nnowaan, Ha KOTOpoW CO3Aal0TCA HaMpPsHKEHUS.
Bcneactene noBepxHOCTHbIX AeeKTOB pe3ynbTaThl, NOMyYEHHbIE NPU UCTLITAHUAX MEHbLUMX MOBEPXHO-
CTeN, MOTyT ObiTb 3HAYUTENBHO BbilUE, YEM 3HAYEHUS!, MOMNYYEHHbIE NPU UCTIbITAHUAX BONbLUMX Nnowaae
NOBEPXHOCTU, KaK NokasaHo B Tabnuue 1.

Tabnuuya 1 — MpubnwkeHHoe BRUsiIHWUE pas3Mepa MNMOWEAAWM MOBEPXHOCTU HA BENUYUHY U3MEPEHHOM
NPOYHOCTU Ha U3rnd

MeToa ucneiraHus Mpucnoco6nexune OTHOcUTEenbHasa NPOYHOCTb HA
n3arnb
rOCT 32281.2 - 100%
OCT 32281.5 R105 120%—180%
rOCT 32281.5 R65 125%—210%
rOCT 32281.5 R45 140%-270%
rOCT 32281.5 R30 145%-300%

Tak Kak CTeKrno, NCnonb3yeMoe B CTPOUTENLCTBE, UMEET 00bIYHO BonbLuMe pa3Mepbl, TO METOAUKM,
usnoxxeHuole B FOCT 32281.2 n FOCT 32281.3, Ansiotca 6onee npuemMnembIMu ANA UCNLITAHWIA NIOCKOTO
cTekna gns crpoutenscrea. Metoguka ncnoitrauun, onucaHHas B FTOCT 32281.5, moxeT ObITb NONe3Ha AnA
CPaBHUTENBHON OLEHKM NMPOYHOCTM MIIOCKOrO CTEKNa Ha n3rmob.

5.1.5 Bnusinne okpyxarolen cpeabl

OkpyxaloLume yCrnoBus, NpU KOTOPLIX UCMNBLITLIBAETCA CTEKNO, BAMAIOT HA BENMWYMHY MPOYHOCTH,
O0COOEHHO €CNnn YPOBEHb BMNAXHOCTU OYeHb HWU3OK. MPU UCNONb30BaHUM CTEKNA B CTPOUTENLCTBE YPOBEHL
BNaXHOCTM 06bIMHO cocTasnseT oT 30% Ao 100%. B 3TOM MHTepBane BAMSHUE HA NMPOYHOCTbL NPU UCNbITA-
HUSX NO HACTOsILLeMYy CTaHAapTy Hesenuko. OAHaKO UCNbITAHUA CTekna ANs CTPOUTENLCTBA JOSMKHbLI OCY-
LLECTBNATLCA B YCMOBUSAX OTHOCUTENbHOW BRnaxHOCTU OT 40% A0 70%, 4T0OblI OrpaHUYMTL BRUSIHUE NO-
cnefHel Npu CpaBHEHWW pesynbTaToB..

5.1.6 BniusiHue ctapeHus.

Ecnu g0 ucneiTaHUsi NOBEPXHOCTb cTekna Obina MoanduumupoBaHa (LUNMAOBKOIi, TPaBneHuem, Kpa-
eBoin obpaboTkoW W T. A4.), TO NEpPea NpoBeAEHUEM UCNbITAHUA HEOBXOAMMO AAaThb BO3MOXKHOCTL CBEXUM
Aedektam (MOBPEXAEHUsIM) penakcmposatb. [pogomkMTensHOe BO3AencTBue (MOAMMULMPOBaAHNE) BNaru
Ha MOBEPXHOCTb BRMAET Ha AedeKTbl TakuM 06pa3om, YTO MOXKET YMEHbLUMTL Moboii ocnadnswowmin ad-
ekt (cm. [7] npunoxenus A). Ha npakTuke CTekno oYeHb PeaKo NOABEpraeTcs Harpy3kam HenoCpeaCcTBEH-
HO nocne 06paboTkn, NOSTOMY OHO JOJDKHO ObITb BblAEPXaHO MO KpaWHen Mepe B TeueHue 24 4acos nepes
UCMbITAHUEM.

5.1.7 BnuaHue TemnepaTypbl

MpoyYHOCTL CTEKNa Ha u3rMb 3aBUCUT OT TemnepaTypbl. B npegenax o6bIMHOTO TEMNEPATYPHOTO ne-
penaga, UCNbITLIBAEMOrO CTEKNOM B CTPOUTENBHBLIX KOHCTPYKLUAX, 9TOT 3h(EKT HE CTOMb 3HAYUTENEH, HO,
YTOOblI M36EeXaTb HETOYHOCTEW NPU CPaBHEHUM 3HAYEHWI MPOYHOCTU, UCMLITAHUS AOMKHLI MPOBOAUTLCA B
OrpaHM4YeHHOM MHTEpBAane TeMnepaTyp.

5.2 U3rmbarowwee HanpsXXeHMe U NPOYHOCTL Ha U3rMb

5.2.1 O6wMe nonoxeHusA

MeToabl ucnbiTanus, onucaHHsie B FOCT 32281.2, FOCT 32281.3, TOCT 32281.5 v [1], npeanona-
ratoT cosgaHue O4HOPOAHbIX M3rnbatoLmMx HaNpPsHKEHWIA NO BCEW MCMbITbIBaeMOi nnowaan obpasua. OgHa-
KO WUCMbITaHWSA CTaTUYECKN HEAETEPMUHUPOBAHbI, MOITOMY HaNPSHXKEHWUS, CO3AAHHbIE 38 CHET MPUMOXKEHHON
Harpysku, 3aBUCAT Kak OT NpUpOAbl UCMLITYEMOrO MaTepuana, Tak U OT pacnpeaeneHuns Harpysku.

5.2.2 AchhekTUBHOE HaNpsXeHWe

Ecnu 3Ha4yeHUs HanpsKeHUn 3HAYMTENbHO PasnNUYaloTCa Mo UCMLITYEMON Nnowaau, kak B crnyvae
rOCT 32281.3 (cM. 6.2.2), OHO MOXET ObITb NPEACTaBNEHO CPEAHEB3BELLEHHbIM HaNpsHKEHUEM, TaK Ha3bl-
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BaeMbIM 3(hPEKTUBHBIM U3rMOAIOLLIMM HANPSXKEHNEM, Gper. B3BELLMBAHME OCYLLECTBNSAETCSI CTAaTUCTUYECKOW
OLIEHKOW BEPOATHOCTU pa3pbiBa B NOOON TOYKE HANPSXXEHHON NAoLWaau.

5.2.3 OxkBUBaNeHTHaA NPOYHOCTb Ha U3rué

OTKITOHEHNA OT FTOMOTEHHOCTM UNU MO TOMLWMHe 00pa3sua BAMSIOT HAa pacnpeaeneHne HanpsHkKeHWi.
CnepoBatenbHO, NPOYHOCTb Ha U3rKb, Gpg, B LEMOM HUKOTAA HE ABMSETCS TOYHON BENUUYUHOMN, U B HEKOTO-
pbiX Cry4asx ny4iie UCnonb30BaTh TEPMUH Cpeqp.

[Ina HekoTOpbLIX TMNOB CTEKON, Hanpumep Ana PnoarT-CTekna, Takue OTKIMOHEHMS OYEHb Manbl K
NPOYHOCTb Ha U3rnb, onpeaeneHHasn NPM NCNLITAHUAX, HACTONbKO 6KM3ka K peanbHOW, YTO pasHULel MOXHO
npeHebpeyb.

B cny4ae ysop4atoro crekna, 0AHaKo, MOXHO ONpeAensTb TONbKO IKBUBANEHTHYIO NPOYHOCTbL HA
n3run6.

5.2.4 NMpodunbHana NPOYHOCTb HA N3rMod

Koraa ucneiTeiBaeTca NpodhunbHOE CTekno cornacHo [1], 6onbumMHCTBO 06pasLoB pa3pyLuaeTcs us-
3a paspblBa, HA4YMHAIOLLErOCS B YINOBOM YacTu npoduna, rae CTbiKyloTCA MONoTHO M GOKOBMHA, a He Ha
Kpaio GOKOBWUHbI U HE HA MOBEPXHOCTU NOMOTHA. 3TO 0OGYCMOBMNEHO BTOPUYHBIMU HANPSHXKEHUSAMUW, BO3HU-
KalowumMm Npu pactsbkeHun dnaHues, koraa npodunbHbin ydactok crubaetca. MNpu Takmx MCNbITAHUAX
NPOYHOCTb HA U3rMb nydwie 0603Ha4aThb kak NPOPUNBHYIO NPOYHOCTb HA U3TMG Pyp.

6.3 Tunbl cTekon

5.3.1 O6uMe nonoxeHnsa

McnbiTanus, onucanHbie B FOCT 32281.2, FOCT 32281.3 v F'OCT 32281.5, npeaHasHaveHbl Ans
nnockoro crekna. Cioaa Bxoaut (pnoar-crekno, TAHYTOe NMCTOBOE CTEKIO, y30p4aTtoe CTekno, y3op4aroe
apMUpPOBaHHOE CTEKSI0, NOIMPOBAHHOE apMUPOBAHHOE CTEKIO W 3aKareHHoe CTEKIO, T. €. CTekna, rae oT-
CYTCTBYET NpeAHaMEpPEeHHO CO3JaHHasA KpUBM3HA unu npodunb (OTAWYHLIA OT Y30p4aToOn MOBEPXHOCTU
y30p4aToro cTekna).

5.3.2 Y3opuaroe cTekno

IIna onpeaeneHus SKBUBANEHTHON NMPOYHOCTM Ha U3rMG y30p4aToro CTekna MoXeT 6biTb UCNoMb30-
BaH METOA UCMbITAHUS C NMOMOLLBIO ABYX KOAKCHanbHbIX koney Ans 6onblmMx nnowagen UcnbiTyemon no-
BepxHocTn (FOCT 32281.2) npu ycnoeuu, YTO MakcUmarnbHas 1 MUHUMAanbLHasA €ro TONWMHbI OTKSTOHAKTCA
He 6onee yem Ha 30% wnm 2 MM OT CpeaHeN TONLWMHbI.

Mpu MCNbITAHMSAX METOAOM YeTblpexToveyvHoro narnba (FOCT 32281.3) HET HUKAKUX OrpaHUYEHUN
no rnybuxe yaopa.

5.3.3 MHOrocnoiiHoe cTekno

McnelTaHne MHOrOCMOMHOro CTEeKMNa Ha MPOYHOCTb Ha u3rmb (cm. FOCT 30826) u3 HaCTOSLLErO
cTaHaapTa UCKIIOYEHO.

Mpu npoBeaeHUK NCNbITAHWIA BO3HUKAET AONONHUTENbHAA AedopMaums CABUra BO BHYTPEHHUX MO-
NUMEPHBIX CMOsX (BbI3blIBasA CMELLEHNE CTeKNa OTHOCUTENbHO MPOCMNOMKKN). OTOT 3pdeKT 03Ha4aeT, YTo Npu
U3MEPEHUU NMPOYHOCTU HA U3rMG MHOTOCMOWHOrO CTEKNa NONyYEeHHOE 3HaYEHNUe NPOYHOCTU MOXKET OKa3aTb-
CSl MeHbLLUe, YeM AeiCTBUTENbHASA NPOYHOCTE HA U3rMB MOHOMUTHOTO CTeKna TOoN e ToMWwuHbL. JT1a aedop-
Mauus caBura 0CoO6eHHO YyBCTBUTENLHA K BIMAHUIO TEMMEPAaTypbl M CKOPOCTU Harpy3ku.

MHOrocrnoinHoe CTekno BblipabaTbIBAETCA U3 MOHONUTHBIX CTEKOM, KOTOPblE MOTYT ObiTb UCNbITaHBI
WHAMBUAYANbHO C MOMOLLbIO METOA0B, ONMCaHHbIX B FOCT 32281.2, FOCT 32281.5 v TOCT 32281.3.

ManoBeposTHO, YTO B NpoLiecce ero NPOM3BOACTBA BO3HMKHYT 3HAYMTENbHLIE U3MEHEHUS B NPOM-
HOCTU KOMMOHEHTOB Ha U3rnMb, NO3TOMY HET HEOBXOAMMOCTU UCTbITIBATE MHOFOCIONHOE CTEKIO, NPOYHOCTb
KOTOPOro MOXHO NPeANONOXUTb COOTBETCTBYIOLLEH NPOYHOCTU OTAESbHbIX KOMMNOHEHTOB.

ConpoTMBMEHME Harpy3ke MHOIOCMOWHOIO CTEKna 3aBUCUT OT B3aUMOAENCTBUSI MEXAY €ro KoMno-
HEeHTamu, ¥ 3TOT BOMPOC BbIXOAMT 3@ PaMKu HACTOALLEro cTaHaapTa.

5.4 OpueHTaumsa o6pasuoB

MHorue Buabl CTEKONbHOM NpoAyKUMKM He 0BnagatoT CUMMETPUER. 3TO MOXET ObiTb BbIPAXEHO SAB-
HO, HaNpuMep, B y30p4aToM CTEKmne, y KOTOpOro y3op Ha 04HOW NOBEPXHOCTU MOXET ObiTk Gonee rnyGokum,
YeM Ha Apyrow, 1 B KOTOPOM Y30p MOXET UMETb HaMpPaBreHHbIA XapakTep, a MOXET ObITb BbIpaXXeHO MeHee
OYEBUAHO KaK CTOPOHA, MO KOTopoi 6bin caenaH paspes (CM. pucyHok 1 8 FOCT 32281.3).

Mpu HaNM4Mu TakoW acUMMETPUW UCTILITAHUA HAAO0 MPOBOAUTL B HECKONBLKMX Pa3NUYHLIX NONOXe-
HusaX. [apTus cTekon, noanexailas UCrbITaHUAM, 4O0MMKHA UMETb BCE HOMUHAMNBHO MAEHTUYHBIE 3K3eMnns-
pbl 06pa3suoB.

5.5 Yncno o6pas3uoB B naptuu

MpoYHOCTb Ha u3rMb obHapyxmBaeT 60MbLLIME OTKNOHEHUA MEeXAYy HOMUHANbLHO UAEHTUYHbIMU 00-
pasuamu crekna. McnbiTaHue manoro uucna obpasuos Mano WHPOPMATUBHO, T. K. CyLiecTByeT 6onbLuas
HeonpeaeneHHOCTb OTHOCUTESNBbHO penpe3eHTaTUBHOCTU Pe3ynbTaTos.
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B cratuctuyeckux TepMmMHax 3Ta HEONPeaeneHHOCTb MOXET ObiTbh BbIPaXXeHa Kak [AOBEPUTENbHbIE
npegens! (MHTepBar), 3Ha4eHUs Mexay KOTOPbIMU €CTb 3a/laHHas BEPOATHOCTb TOr0, YTO UCKOMBINA napa-
MeTp OyAeT MOXHbIM.

Koraa uckomblii mapameTp HaxoAUTCA B LIEHTPpanbHOW YyacTu pacnpeseneHns 3HaueHuin NPoYHOCTU
(Hanpumep, UMEET cpeaHee 3HaYeHue), Toraa AOBEPUTENbHLIN UHTEPBan MOXET OblTb OYEHb Y3KUM Aaxe
AN Manoro ymcna oépasuos.

TouHoe onpedeneHne pacTArMBaloOLLEro HamnpsKEeHUs, KOTOPOE MPUBOAWUT K HU3KOW BEPOSATHOCTU
paspyLueHus, MOXeT notpebosaTtb 60MbLLLOro Ynucna o6pasuos, Koraa, HanpuMep, HeobxoanMo onpeaennuTb
XapaKkTepUCTUHECKOE HaNpsDKeHWE, UK 4ONYCTUMOE HanpsbKeHWe, Ui NMPOYHOCTb Ha u3rnb.

6 MNossicHeHns K MeToaaM UCNbITAHUN

6.1 McnbiTaHna MeTOAOM ABYX KOAKCUarbHbIX Korew Ans NoBepXHOCcTel 6onbluoi nnowaaun
MpuMmedyaHue —[aHHbll MeTOa onucaH B FTOCT 32281.2.

6.1.1 UcknoueHne BNUAHNA KPOMKU

OCOBEHHOCTb MCNbITaHMA Ha M3rMbG MeTOAOM ABYX KOaKCMarbHbIX Koney B cooTBeTtcTBun ¢ FOCT
32281.2 3akniovaeTcsa B TOM, YTO TONbKO OrpaHWYeHHasa KpyroBoi hopMoi nnowaab NOBEPXHOCTU obpasua
(He obnacTb KPOMOK) MOABEPraeTCs MakKCUManbHOMY HanpspkeHuto. Mo CpaBHEHMIO C APYTMMU MEeToaamMu
UCMbITaHUi Ha u3rmb (Hanpumep, cMm. FOCT 32281.3), B KOTOPOM rpaHuubl obpasua noaBepralTcs Hau-
OonbLUEMY HAMPSHKEHUKO, METOA B COOTBETCTBUM C FOCT 32281.2 npuMeHUM ANsi NOBEPXHOCTEN, NoaABep-
JKEHHBIX UCKMIOYUTENBHO HanpshkeHuto narmba (Mnu Apyrux COCTOsHUI NOBEPXHOCTEN). COCTOSTHUE KPOMKM
o6pasua B 60NbLUMHCTBE CMy4YaeB HE OKA3blBAET BIUSHUS.

6.1.2 AHanus pasBUTUA HaNpsXeHUs

Koraa nporm® OoTHOCMTENbHO Mar, LUeHTpanbHasa nnowagb NoBEPXHOCTU NOABEPraeTca paBHOMep-
HOMY HanpsHKEHUIO pacTsHkeHus (CM. PUCYHOK 1a), mpuyem paguanbHOe M TaHreHUManbHOe HanpshkeHus
NPUBMM3NTENLHO OANHAKOBBI.

Ecnu nporn6 pacret, T. €. eCnu OH NpeBbILaeT NPUGNU3NTENbHO NONOBUHY TOSILLUMHBI NUCTA (TOY-
HbI Npeaen 3aBMCUT OT COOTHOLLEHUS KOMeL, p/ry), 9TO NPUBOAUT K NOKANbHOMY YBENUYEHUIO HaNPSHKEHUS
BHE rPaHuWL Harpy3o4HOro Konbela, pasMep KOTOPOro yBENUYUBAETCH C YBENUYEHUEM HANPSKEHUS (CM. pu-
CyHoK 16). Ha aTOM aTane Harpy3ku TaHreHuuanbHoe 1 kacaTenbHOE HanpsHKEHUA MEHSIIOTCA NO—PasHoMy U
NpOCTOE BbIYMCNEHNE HaNpPspkeHUst 6onee HEBO3MOXHO. SHAYEHUSI HANPsHKEHWIA, BbIMUCTIEHHbIE U3 TEOPUU
NUHENHOTO u3rnba, ByayT CNULLKOM BEMMUKK.
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b) B 60/1bLLIOM AnanasoHe CMeLLeHUs

PucyHok 1- Cxema 3aBUCMMOCTM pafMasibHOrO U TaHTeHLUMabHOTO HanpshkeHuii oT paguyca o6-
pasua B npouecce Harpy3ku yCTPOCTBOM ABOMHOIO KosbLa

Bbino nokasaHo, YTO NOCpPeAcTBOM KOMOGWHMPOBAHHOTO KOMbLa W Harpysku noBepxHoctu (cm. [12],
[13], [14] npunoxeHnsa A) MOXHO WCK/IHUYUTb YBE/IMYEHNE HAMNPSHKEHUS BHE rpaHuL, Harpy3o4yHoro kosbua. C
MOCTOSIHHOW Harpy3koil Ha moplueHb, F, AaBneHue rasa, p, MOXHO ONTMMW3NPOBATb TakMm 06pPasoM, YTO
nmbo paguanbHoe, NGO TaHreHunanbHoe HanpshkeHne pacTsHKeHWs pasBMBaeTCA MPakTUYeckn paBHOMEp-
HO B Mnpejefiax Harpy3ouyHoro Kosbua (CM. pUcyHknm 2 n 3). TeM He MeHee, HEeBO3MOXHO ONTUMMU3NPOBATbL
JaBfieHne rasa, p, B COOTBETCTBUM C pasBUTMEM pPafMasibHOrO W TAHTEHUMA/IbHOTO HanpshKeHuid ofHoBpe-
MEHHO.

Ecnn paBneHue rasa, p, ONTUMU3NPYETCA B COOTBETCTBUMM C pacrnpefefieHMem paauanbHoro Ha-
npshxeHns (kak nokasaHo Ha pucyHke 2, kpueas p = 0,33 6apa), Toraa TaHreHumManbHoe HanpshkeHve nagaet
B Hanpas/IeHMN Harpy3o4yHOro Kosblia (Kak nokasaHo Ha pucyHke 3, kpusas p = 0,33 6apa). Ecnu gasneHve
rasa, p, oNTUMU3NPYyeTCA B COOTBETCTBUW C pacnpefenieHnemM TaHreHUManbHoro HanpsxeHus (kak nokasaHo
Ha pucyHke 3, kpuBas p = 0,15 6apa), Torga pagvasibHOe HanpshkeHue Bo3pacTaeT Mo HanpaBfeHWIo K Ha-
rpy30o4HOMY KOSbLy (Kak rmokasaHo Ha pucyHke 2 kpusas p = 0,15 6apa). Tak Kak B Cliy4ae Xpynkux mare-
pvuanos Bcerga [O/KHbl CO34aBaTbCs HOPMasibHble HaNpsHKeHUs, SBAAIOLIMECA MPUYMHOA Havana paspy-
LIEHNsA, HEOAHOPOAHOEe pacrpefesneHne pagnanbHOro HanpsKeHus ABMSeTCA pellalolwmnM (HakTopoMm Hava-
na paspylueHnus. Mo aToii npuunHe gasneHue rasa, p, BCcerga onTUMM3NPYeTCs B COOTBETCTBUM C pa3BUTUEM
pagnancHOro HanpshkeHus Ans npakTUYecknx Lenein ucnbltaHus.

Tem He MeHee, NPeUMyLLECTBO YC/I0OBUSI [BYXOCHOrO HanpshkeHusi, Mpu KOTOPOM fABa OCHOBHbIX Ha-
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NPSXEHNs1 MMET OLMHAKOBYIK BesIMYMHY, TepseTcs, Kak OTYETIMBO BWAHO M3 npouecca ABYXKO/bLEBOro
UCMbITaHUA Ha M3rMé B crlydae masibix Npornbos (cMm. 6.3). OfHako 3TOT HefoCTaToK 60/iee YeM KOMMEHCU-
pyetca 60MbLION NAOWaAbi0 UCNbITbIBAEMONM MOBEPXHOCTU, €CNM TONIbKO MOBPEXAEHUS MOBEPXHOCTU He
MMEIOT YeTKOM HanpaB/eHHOCTM (Hanpumep, OfHa WM HECKOMIbKO MapasiiesnbHbIX LapanyH).

B cnyyae kBagpaTHbIX 06pasUOB pacnpefeseHne HanpsxeHus ABASETCA Cnerka HanpasieHHbIM,
HanpsxeHWs BAONb MeAmaH u amaroHanein otivyaeTcsa B npegenax 5%.

KpvBble Ha pucyHke 3 n3 FOCT 32281.2 1 3HauyeHuns B Tabavye 3 n3 FOCT 32281.2 onpenensnmcb
aKcnepuMeHTasIbHO. OTKNOHEHUS OTAENbHbIX MOMYYEHHbIX 3HAYEHWU OT KPUBbIX WM 3HAYeHWi Tabnuubl
MakcumasibHO gocturatoTt 5%.

MONOXeHMe NoNoXeHve
Obl H/MM: Harpy><atoLLero  OMopHOro
100 T KObLIA KOMbLIA

OT0T rpadmk 6b11 NOMYYEH B pe3ynbTaTe U3MEepPeHuii npu cnegylowmx napameTpax:
Pa3mepbl o6pasya: 1000 mm x 1000 MM X 6 MM;
r,=300 mwm;
r2=400 mwm;
MopwHeBoe ycunue, F=22220 H;
MapameTpbl:AaBieHne rasa, p
OTU faHHble NO3BONAIT ONpeaennTb ONTUMU3NPOBAaHHOE AaBneHue rasa, p=0,33 bars.

PuCyHOK 2 - PasBuTME pauaibHOr0 HaNpshKeHVst BAOMb MeayaHbl BbINyK/ION NOBEPXHOCTM 06pasLa
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NosoXeHme rnonoXxeHne
GT H/MM” Harpy><atoLlero OrnopHoro
100 T Ko/nbL@a KO/bLA

3T0T rpaduk 6bl1 NONyYeH B pe3ynbTate U3MEpPEeHUiA Npu cneaylowmux napameTpax:
Pa3mepbl o6pasya: 1000 mm x KOO0 MM X 6 MM;
r-|=300 mm;
122400 v
MoplHeBoe ycunune, F=22220 H;
MapameTpbl:AaBreHve rasa, p
OTu AaHHble NO3BONAKT ONpefennTb ONTUMU3MPOBaHHOe AaBneHue rasa, p=0,15 bars.

PuricyHok 3 - PasBuTre TaHreHLMaibHOro Hanps)XeHns BAOMb MeAnaHbl BbINyK/Ioi NOBEPXHOCTM obpasua
6.1.3 TecTupoBaHMe y30pyaToro crekna

O6pasubl C 04HON MM ABYMS y30pyaTbiMU NOBEPXHOCTAMU HENb3A UCMbITbIBATL MPW Masol nno-
LWaam NoBEpXHOCTU MEeTOLAOM ABYX KOakcuasbHbIX koney (cM. 6.3 n TOCT 32281.5), Tak kak NOBEPXHOCTb
y30pa MMeeT NpakTUYeckn TOT Xe pasmep, YTo U TecTUpyemas NoBEPXHOCTb.

Tem He MeHee, UCMbITaTb CTEKNO C y30p4aToii MOBEPXHOCTbIO MOXHO METOAOM WCMbITaHWA Ha n3rné
OBYMSI KOMbLAMW C UCMO/Ib30BaHMEM GOJbLUOKA NowaaM NoBEpPXHOCTM B cooTBeTcTBUM ¢ TOCT 32281.2.
[Jonyctumasa cTpykTypHas rnybuHa, 3agaHHas B 5.3.2 (NlokanbHble OTK/IOHEHWUS OT CpefHel TOMLWMHbI, Mak-
cumyM 30% wam 2 MM B 3aBUCUMOCTM OT TOr0, YTO OKaXEeTCS MeHblUe), OCHOBLIBAETCS Ha SKCNepuMeHTaslb-
HbIX pe3yfbTaTax.

Mpy HanuuumM OAHOM WAM ABYX y30pyaTbiX MOBEPXHOCTEN YCNOBME SIMHEWHOCTU MPUIOKEHUS Ha-
rPy3k1 rpaHvMLaMm Harpy3ouHoOro Kosblia Hapyliaetcss HeobxogumocTbio BBefeHus 6osniee TONCTOW mpo-
KNafKn CO CTOPOHbI Harpy3oyHoro kosbua. OfHaKo eAVHCTBEHHbIM 3(PEKTOM SABNSETCA HEKOTOPOE CoKpa-
LeHre naowaam MoBEepPXHOCTU MNOYTM OAHOPOAHOIO pacnpefefieHus paguanbHOro HanpshkeHus. WHoro
B/IMAAHWA HA 3HAYEHWNS HaNpPSXXEHUs 3TO He OKasblBaeT.

6.2 WcnbiTaHne o6pasya, 3aKpensieHHOro Ha ABYX To4YKax (4 TOUkn nsrmnba)

MpumeuvaHne - 370 ucnbiTaHne onucaHo B FOCT 32281.3.

6.2.1 BkoYeHue rpaHnYHbIX ahdexkToB
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3Tu uenbITaHua NpeacTaBnsaioT cobol ucnbiTaHus obpasua B GOpMeE LUMPOKOW MONOCHI Ha U3ruo.
Kpomkn oBpasua 3a npefenaMu LEHTparnbHOW YacTu, NoABEPralLencs HOMUHANbLHO OAHOPOAHBIM, OHO-
HanpaBneHHbIM HAaNPSHKEHUSAM, NOABEPTHYTbl MAKCMMANbHOMY Hanps>KeHUIO, Kak U MOBEPXHOCTb. Ecnn Tpe-
OyeTcsa onpeAenuTb NPOYHOCTL CTEKNA Ha U3rnb B YCMOBUSIX, FA€ BaKHO BIIUSIHUE KPOMOK, CRIEAYET MCMONb-
30BaTb 9TOT BUA UCTILITAHUIA.

6.2.2 AHanNu3 pasBUTUA HaNPSXKEeHUA

YnpouleHHan Teopusa npeanonaraeT, YTo He CYLLECTBYET HanpsbkeHWW, pa3BuBAaIOLLMXCA nonepek
LUMPUHbI MOMOCHI, KOrAa OHa noasepraeTca u3rnby BAOMNb €€ ANUHbLL. TeM He MeHee, XOTH 3TO MOXET ObITb
XOpOoLLEen annpokcuMmaumen Ana y3kux nonoc, apdekt MNyaccoHa co3aaeT 3HAYUTENbHbIE HAMNPSAXEHUs no-
nepek LWMPUHBI LUMPOKKUX NONOC. OTU HAMPSHKEHUS BbI3bIBAET Nepernd nonepek WNpUHbI NONOChI: TakUM 06-
pasom, NpoAoSIbHOE HaNpPsXKEHWE HE MOXET paccMaTpuBaTbCA Kak paBHOMEpPHOEe B LWMPUHY (CM. [18] npu-
noxenus A). APdeKT COCTOUT B YBEMUYEHUMU PACTATMBAIOLLENO U M3rMDAIOLLEr0 HaNPSHXKEeHWIA, Pa3BUTLIX Ha
KPOMKaXx Nosfiockl, U COKpaLLEHUN PacTAr1BaloLLEero U n3rnbaroLero HanpsXKeHui No cpesHen NMHUA NONOoChI
(kak nokasaHO Ha PUCYHKe 4).
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70
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PaccrosHue ot cpeauHHol ocn obpasua BAONb LUMPUHBI (MM)

HanpseHne, NoNy4yeHHoe 13 yNpoLLEeHHON Teopun, coctasnsaeT 60,3 H/mm® pacTsxeHus Unun cxatusa
HanpseHne, NoNy4YeHHoe 13 yNpOLLEeHHON Teopuu, cocTaensaeT 43,5 Himm? pacTspKkeHua unu cxatua
HanpseHne, NoNy4YeHHOe U3 yNpoLLEHHOW Teopuu, coctasnseT 38,6 H/mm pacTsxeHua unu cxatua
HanpsXeHne, NoNy4YeHHOe U3 yNpoLLEeHHOW Teopuu, coctaenseT 33,7 Hmm? pacTsxeHus unu cxatua
HanpseHne, NoNy4YeHHoe 13 yNpOLLEHHON TeopUK, cocTaBnsaeT 28,9 H/mm? pacTsXeHUA Unn cxaTua
HanpseHne, Nony4YeHHoe U3 YyNpoLLIEHHOW TEOpUK, coctasnseT 24,0 H/mm? pactskeHus unu cxatua
HanpsXeHne, NoMy4eHHOe M3 YNpOLLIEHHOW Teopuu, coctaenseT 19,1 Hmm? pacTsxeHus unu cxatua
HaNPsHKeHNe, NONYYEHHOE U3 YNPOLLIEHHON TEOPUM, COCTABNAET 14,2 HiMM’ pacTsXeHUA Unn cxatua
HanpspkeHne, Nosy4eHHOe U3 yNpoLLIEHHOW TEOpUK, coctasnseTt 12,5 H/mm? pacTsHkeHna unu cxatua
0 HanpshkeHue, NoNy4eHHoe 13 ynpoLLeHHON TEe0OpUK, CoCTaBnaeT 2,2 Himm? pactskeHua unu cxatua

2 OoO~NOOTAWN=

PucyHok 4 — U3aMeHeHusi B HanpsbkeHUU nonepek LWMpuHbl 06pasya cdnoar-crekna TonwmHon 8,2
MM Ha cepeaiMHe ANnHbI

Ecnu n3BeCTHO TOYHOE MECTO Hauyana paspyLUeHUsi, MOXXHO NOMYYUTb MYTEM CIOXHbIX BbIYUCTIEHUI
TOYHOE JOKanbHOe HanpshkeHue npu usrmbe, SBUBLLUEECA NPUYMHON paspylueHus obpasua. Ecnu, Tem He
MeHee, paccMaTpuBaTh BEPOATHOCTb HEOCTATKOB UMW pacnpefeneHue HeoCTaTKoB, CyLLECTBYeT Apyrov
noaxoA, KOTOPbIA MOXeET ObiTb BbIOpaH B 3aBUCUMOCTM OT TOro, nomnyyaertca nm Tpebyemas NpoYHOCTb Ha
u3rnb u3 Bcex pe3ynbTaToB UCNbLITAHMIE HA U3rMb (06LLAs NPOYHOCTL) UMK XKE BKITIOYAIOT TOSIbKO pe3ynbTaThbl
no KpaesbIiM paspyLueHuaM (Kpaesasi NPOYHOCTh). MOXHO NpOAEMOHCTPUPOBATh, YTO NPUMEHEHUEe Koadpodu-

10
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LueHTa K, K BbIMMCNAEMOMY HaMPSHKEHUIO M3rmba MOXHO MCMONb30BaTh ANs Npeobpa3oBaHUs BblMUCIAEMO-
ro HanpsbkeHus u3rnba BO «B3BELUEHHOE CPeHeey» HanpshkeHun uarnba, HasbviBaemoe 3hdEKTUBHLIM Ha-
NPsKEHMEM U3rnba, cper. KoadpdmumeHTamm asnaoTes:

k=ks=1.00, koraa BKNOYEHbI BCE pa3pyLleHuns;

k=ko, KOrAa BKMIOYEHbI TOMBKO KPAEBLIE PA3PYLUEHUS.

3HayeHue k, 3aBucut oT fecdopmMaumm obpasua B LEHTpe, 3Ha4YeHMsA 3TOro napameTpa NpuBOASATCA
B FOCT 32281.3.

6.3 cnbiTaHMe MeToOOM ABYX KOAaKCHarbHbIX Korew Ans ManbiX UCNbITYeMbIX nnowanemn
NOBEPXHOCTHU

MpumMmeyaHue — 310 UcnbiTaHne onncaHo B FOCT 32281.5.

6.3.1 JlukBnaauun kpaesbix addekToB

OtaenbHON 0COBEHHOCTBIO UCTbITAHMA HA U3rMB MeTOAOM ABYX KOoaKkcuarbHbIX KOSlel B COOTBETCT-
BuK ¢ FOCT 32281.5 siBnAieTcA TOT haKT, YTO MaKCUManbHOMY HaMpPsHKEHUIO NOABEPraeTcs TONbKO OrpaHu-
YeHHass obnacTb NOBEPXHOCTU oBpasua Kpyrroi opmel, 6e3 ee kpOMKK. M0 CpaBHEHUIO C APYTMMU METO-
Aamu ucnbitadnii Ha uarmb (Hanpumep, FOCT 32281.3), npu KOTOpbIX KPOMKM 06pasua NoaBEpPraoTcA Mak-
CUManbHOMY Hanps>KEeHUI0, METOA B COOTBETCTBUM ¢ FOCT 32281.5 npuMeHUM UCKIIOYUTENBHO ANA noa-
BEPXEHHbIX N3rnbdatoLLemMy HanpsXKeHWIo NOBEPXHOCTEN (MNKU pa3nuYHbIX COCTOSIHMIE NOBEPXHOCTEN). Bnus-
HWe Kpomok obpasua, co3gaBaemoe MexXaHW4ecKol XxonoaHon 06paboTkoii, ycTpaHseTcs ana 6onblIMHCTBA
o6pasuos.

6.3.2 AHanu3 pasBuTUS HaNnpsXeHUsA

MpeumywiecTea, oTmedeHHble B 6.1.1 u [16] npunoxxeHus A, onpeaensiiot BbIGOp METOAA UCTbITa-
HUSi Ha U3rMb ABYMS KOAKCWUaIIbHBIMK KOJbLIAMM KaK METOAa OnpefeneHns NPOYHOCTU CTekna Ha uarné. Oa-
HUM M3 TaKuX MPEeMMyLLECTB SBNSAETCA PABHOMEPHOE U HE3aBUCSALLEE OT HanpasreHUs HarpyxeHue obpas-
Lia Harpy>aroLmm KONbLOM, KOTOPOE 03HAYaEeT, YTO HanpaBfeHMe BO3MOXHbIX Ae(DEKTOB NOBEPXHOCTU HE
BMUAET Ha pesynbTaT. Tem He MeHee, 3TO OTHOCUTCS TOJSIbKO K OrpaHUMYeHHbIM npornbam, y,, B LEHTpe 06-
pasua.

Bbilwe 3Toro npegena ype3MepHOE NOKaNbHOE HanpsbkeHue MOXeT WMETb MeCTO Mo OMOPHbIMU
KpasMu Harpy3o4HOro KonbLa, BENIM4MHa KOTOPOro YBENMUYUBAETCA C yBEIMYEHNEM Harpy3ku. B 1o e Bpe-
M$1 TaHreHUnanbHoe U pagnanbHOe HanpsXXeHUs NPeTepneBaloT NnepeMeHHOe U3MEHEHUE, CIIULLKOM CROX-
HO€ A7 YNPOLLEHHbIX pacyeToB. B 3TOM criyyae HanpsXeHusl, BbIMUCNEHHbIE U3 NMUHENHOW Teopuu urmba,
oKasblBaeTCcsi Ype3MepHO BbICOKMMU (CM. 6.1).

[nA COOTHOLLEHUA pa3mMepOB KOMbLA r,/r=5, BbIBpAHHOrO 34€Chb, AONYCTUMBIA AManasoH nporuba
npudnuauTensHo 3apaetca 4vepes yph<1,0. MUHMManbHbIe 3HAYEHUA TOMLWMH 0OpA3LOB, yKasaHHbie B
rOCT 32281.5, 6binu Bbl6paHbI Ana n3rnbHeIx HanpsxkeHuin go 600 H/MM? Takum obpasom, UTo Ans ynpyrux
MoAyneii He MeHee 50 KH/MM> OTHOCUTENbHbI nporud yy/h B ueHTpe obpasua He npesbiliaet 0,75. PasHu-
Lia HanpsbkeHuii B 061acTu Harpy3o4HOro KonbLa, TakuM obpasom, MeHee 2%, B COOTBETCTBUU C [17] u [18]
npunoxxenus A. Ans uenen F'OCT 32281.5 npo4HOCTb HA M3rMG MoXeT ObITb paccuuMTaHa C UCMONb30BaHM-
€M UCMLITATeNbLHON Harpysku no doopMynam, npueeaeHHbiM B FOCT 32281.5, npu yCNoBUM, YTO BbIIEPXM-
BalOTCA pasmepbl kKonbua, obpasua n 3HaYeHUss MUHUMarbHOM TOMNLWMHBI 0OPas3LIoB.

[na aTOro KBa3WnNWHEMHOro auanasoHa Harpy3ku obpasua cneayioulee BbIpaXKEHWEe NPUMEHSIETCA
ANsA Harpy3oK Ha NOBEepPXHOCTU KPYrfbix 00pa3uoB, OrPaHUYEHHbIX Harpy304HbIM KOMbLOM, CM. [11] npuno-
)eHus A:

N (U T S (el )] =R F
O-rad _O-T - 2 A2 |32
T ’”1 (1 +u) 2r |h _
Mpeanonaras NOCTOSAHHOE COOTHOLLEHUE MEXAY 3HAYEHUAMM Iy, > U I'3 1 uncnom Myaccowa, y, Ans

obpasua 0,23, chopmyna, ucnonnayemas B FOCT 32281.5, ana kpyrnoro o6pasua, MOXeT ObITh NONy4eHa
u3 hopmynbi:

™M

F
Cra =07 =Kz @

ra

rae K;=1,09.
Tabnuua 2 nokasbiBaeT BnusiHue acpcpekra MNyaccoHa Ha unucno K.
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Tabnuuya 2 — KoHcranTa Ky kak yHkums ot uncna Nyaccoxa,

Yucno KoHcraHnTa, K,, ns Ouwmbka, %, Koncmanma, K, Ons Owubka, %,
Myaccona, p koney R30 u R45 npeanonaras koney R60 u R105 npednonazas
u=0,23 p=0,23
0,18 1,059 2,7 0,662 3.4
0,19 1,065 2,1 0,667 2,7
0,20 1,071 1,6 0,672 2,1
0,21 1,076 1,1 0,677 14
0,22 1,082 0,5 0,681 07
0,23 1,088 0,0 0,686 0,0
0,24 1,094 0,5 0,691 07
0,25 1,100 1,1 0,695 1,4
0,26 1,106 1,6 0,700 2,1

[na HaTpuii-kanbuneBo-cunukatHoro crekna (FOCT 111) ucnonb3yeMmoe 3HayeHue ducna lNyacco-
Ha coctasnset 0,23. [ina apyrMx TMNOB CTekon, Hanpumep, 6opocunukatHoro ([2]) u creknokepamuku ([3]),
3Ha4veHue K;, cneayet BbibUpaTb B COOTBETCTBUM C YMCTOM NyaccoHa.

[nAa kBaapaTHbIX (NPAMOYronbHbIX) 00pa3LoB ypaBHeHME 1 NPUMEHSIETCA C UCNONb3OBaAHUEM Cpef-
Hero 3HaJeHusn paguyca obpasua:

=0,60L ®)

_a+ V2) L
3m 2 2 .
30ecCh 3, COOTBETCTBYET CpeAHEMYy 3HAYEHMI0 pajIMyCOB KOMeLl, OMUCHLIBAIOLMX U BNMCAHHbLIX B
KBagpaT. 3TO gaeT 3HadyeHue KOHCTaHThl K, = 1,04 dnsg koney R30 u R45 u K, = 0,674 dnsa koney R60 u
R105 e T'OCT 32281.5 ans kBagpaTHbIX 006pa3LoB HAaTPUEBO-KaNbLMEBO-CUINMKATHOIO CTEKNA.

McnbiTaHus ¢ Mcnonb3oBaHMeM Harpy3ouHoro obopyaosanuss R30 u R45, kak ykazaHo B FOCT
32281.5, nokasanu 4To, TAHreHUManbHOEe HanpsHkeHWe Ha Kpako nucra cocrasnset nopsgka 30% oT Makcu-
MaribHOTO TaHreHUMAanbHOro HanpsKeHus (CoBnajarwoLlero ¢ pagvanbHbiM HanpsbkeHMeM) B npeaenax Ha-
rpy3o4Horo konbua. Ecnu 3T0 NpUBOAMT K MONOMKE Kpasi, pEKOMEHAYETCA YBenWuUTbL paauyc obpasua r;
UNW ANUHY CTOPOHbI L 1 TakuMm o6pasom yBenuuuTb BbiCTynaHue obpasua 3a onopHoe Konbuo. C COOTHO-
LUEHUEM r3lro = 2 unu L/2r, = 2 TaHreHunanbHOe HanpsikeHWe Ha Kpato nucra onpeaeneHHo Hwke 10% ot
MaKCUManbHOro 3Ha4veHus (cMm. [16] npunoxeHus A): TakuM o06paszomM, BOSMOXHOCTb NOBPEXAEHUS KPOMOK
MOXET ObITb NPaKTUYECKM UCKIOYEeHa. TeM He MEHee, B 9TOM Cry4ae KOHCTaHThl K; u Ky cneayet cHoBa
BbIYMCIUTL U3 ypaBHeHUA (1).

B mexnabopaTOpHbIX MCMbITAHWMAX MPUHLMM BbIYMCIIEHUA, OMUCAHHBIA Bbille ANA KBaApaTHbIX U
Kpyribix o6pa3suos, NPUBOAMT K YAOBIETBOPUTENbLHOW COrnmacoBaHHOCTWU 3HAYEHMI MPOYHOCTWU Ha M3ruo,
onpegeneHHbIx Ana 06enx opm 06pasuos.

7. O6nacTb NPUMEHEHUA METOAO0B UCNbITaHUM

7.1 O6wme orpaHnIeHUA

MeToAbl UCNbITAHWI, ONPeAerieHHble B 9TOM CTaHAapTe, He MPUMEHMMbIl ANS UCMLITAHUSA MHOTO-
CMOWMHOro CTekna Uin CTEKNoNakeTos.

7.2 OrpaHuveHun F'OCT 32281.2

STOT METOA UCMbITAHUA NPUMEHUM TOMNBKO AN NUCTOBOro cTekna (cm. 3.1).

[ekopaTuBHoe (y30pyaToe) CTEKNO MOXET MCNbITLIBATLCA NPU YCIOBUU, YTO MUHUMANbHas U Mak-
cUManbHas TOMLWMHbI OTKIOHAKTCA APYr OT Apyra He 6onee yem Ha 30% u He Bonee Yem Ha 2 MM.

7.3 OrpaHuveHus F'OCT 32281.3

3TOT MeToA UCMbITAHWIA MPUMEHUM TOSNBKO ANA NMUCTOBOrO ctekna (cMm. 3.1).

LekopaTuBHoe (y30p4aToe) CTEKNO MOXET UCMbITbIBATLCS 6€3 OrpaHnYEeHuN.

7.4 OrpaHuveHus [1]

3TOT MeToA UCNLITAHUI NPUMEHUM TOSBbKO ANa NPOMUIMPOBAHHOTO CTEKNA.

7.5 OrpanunveHus 'OCT 32281.5

3TOT MeToA UCNbITAHUI NPUMEHUM TOSBKO AN NUCTOBOrO crekna (cMm. 3.1).

HekopaTusHoe (y30p4yarToe) CTEeKMNOo He CrieayeT UCTbITbIBaTb 3TUM METOA0M.

12
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8 KannbpoBka ucnbitarerisHOoro o6opyaoBaHusa

UcnbitatenbHoe o6opyaoBaHue, ucnonb3yemoe B cootBeTcTBumn ¢ FOCT 32281.2, FOCT 32281.3,
IrOCT 32281.5 v [1], pOomMKHO KanNMBpPOBAaTLCA MONbL3OBaTENeM pa3s B TpU Mecsua nepea nposeaeHuem Uc-
NbITaHUA.

Onsa uenei kanMBpoBKM UCNbITaTENLHOrO 060PYA0BAHNA CTEKNSHHBIN 0Opa3sel MOXHO 3aMEHUTb Ha
MeTannM4eckyto (Hanpumep, CTasnbHYI0) NIACTUHY COOTBETCTBYIOLLEN TOMNLUMHbI.

OnA BbINONHEHUA KanMOPOBKM YyCUNUSA U3MEPUTENBLHOTO npubopa ouuManbHO OTKAaNUOPOBaHHbIN
n3MepuTenL YyCUNua ¢ HE3aBUCUMOW LLKANoW C TOUHOCTLIO +1% cneagyeT yCTaHOBUTbL NOCNEA0BaTENbHO C
npu6opoM U3MepeHns yCUnusa yCTaHOBKW TECTUPOBAHUSA.

[nsa BbINONHEHNA kanubpoBkU Npubopa usmepeHus AaBneHus rasa opuumanbHO 0TKaNUGPOBaHHLIN
MaHOMEeTp C HE3aBUCUMOMN LLKASION C TOYHOCTLIO +1% creyeT yCTaHOBUTb NapannenbHo ¢ Npubopom us-
MEepeHna AaBnNeHUA YCTaHOBKU TECTUPOBAHMUS.

Ycunue unu pasnexdune cneayeTt yBenmumBatb HE MEHEe YeMm B NATb NPUONU3UTENLHO 3KBUBANEHT-
HbIX LIAroB, MNOKPbLIBAIOLMX ANMana3oH uamepeHuii. Ha kaxaom ware nokasaHus yCTaHOBKM TECTUPOBAHUS U
ocbuumansHO O0TKaNUGPOBaHHOTO U3MEPUTENBLHOTO Npubopa crieayeT 3anuckiBaTb. Bce nNokasaHUA AOMKHBI
cosnaaarb B npegenax +1% Ot NONHOro AvanasoHa usMepeHuin. Ecnu pasiuua mexay AByMmsi NoKasaHUsMU
npesocxoaut +1%, nsmeputenbHblli NPUOOP YCTAaHOBKU TECTUPOBAHUA cneayeT COOTBETCTBYIOLUMM obpa-
30M HaCTPOUTb.

Ons kanubposku crneagyeT UCNOMNb30BaTb TONbKO OhuumanbHO OTKanMBpoBaHHbIE U3MEPUTESIbHbIE
npubopsbl. AnsA HUX cneayeT NpoBoAUTbL KanUGPOBKY KaXable Tpu roaa.

9 PexomeHaauum no 6e30MacHOMY UCMONb30BaHUIO UCNbITATENbLHOro o6opy-
OoBaHuA

B nomeLlueHum, rae mcnonb3yeTcs ucnbiTatensHoe o6opyaoBaHue, U COTPYAHUK, NPOBOASILLUA MC-
nblTaHue, U Apyrve noau MoryT noABepraTbCA ONacHOCTU, 0B6YCNOBNEHHOW KOHCTPYKUUEN 060py10BaHus U
noeeageHuem obpasua.

OGopyaoBaHue AnA UCnbITaHUA MaTepranos JOSDKHO OblTb CKOHCTPYMPOBAHO Takum 0Opasom, YTo-
Obl COTPYAHMK, NPOBOAALUMIA UCTILITAHWA, U OCTasNlbHbIE COTPYAHUKM OblnNU 3alUMLLEHBI HACKOMNbLKO 3TO BO3-
MOXHO OT ONacHOCTel BCeX BUAOB, korga o6opyaosaHue pabotaet Haanexalumm obpasom.

MeToabl UCNBITAHUA, ONUCAHHLIE B 3TOM CTaHZapTe, OCHOBaHbI Ha pPa3pyLUEHWUM CTekna Noj BbICO-
KUMKU Harpyskamu; Takum oBpasom, CyLlecTBYeT OYeBMAHas OMacHOCTb OT OCKONMKOB cTekna. CooTBeTCT-
BYIOLLIME MEPbI NPEAOCTOPOXHOCTU AOMKHBI BbITh NPUHATHI B NMpoLecce NPOBEeAEHWUS UCMbITaHMIE 06pasLioB
cTekna Ans npeaoTBpaLLeHUsA TPaBM OT OCKOJIKOB CTEKMA Kak ANsi UL, NPOBOASALUMX UCTbITAHME, TaK U ANS
Habnoaarenei. 3T Mepbl MOTYT BKNOYaTh B ¢cebs crneaytoulee:

- UCNOMb30BaHWE COOTBETCTBYIOLLEN 3aLUMTHOW OAEXabl, HANPUMEP, 3aLUMTHBIX OYKOB U MEPYaTOK,
0C0BEeHHO Ana MaHunynsiyui ¢ obpasyamy CTekna U OCKONKamu;

- NPUMEHEHUWE KINENKO NNeHKN Ha NOBEPXHOCTU CTEKNA, KOTOPAs HE NOABEPraeTCA HaNPSHXKEHNIO U3-
rnba, ans obecneveHuns, YTOObl BCE OCKOSIKM yAEPXMBANUCL BMECTE nocne o6pbliBa;

- MCnonb30BaHWe Npo3payHbiX 3KPaHoOB GesonacHocTu mexay Habnoaatensmu u (Mnu) NpoBoas-
MM UcnbiTaHue u o6pasLomM.

Ecnu 370 HEBO3MOXHO U3-3a

- oco6oro xapaktepa npouecca UCnbiTaHus;

- Pa3nU4HOro 1 HenpeacKkasyeMoro NoBeaeHUa oopasua B X04e UCNbITaHUSA,
obecneuntb 6e3onacHocTb paboTel C UCMbITATENBHLIM 060pYAOBaHUEM C MOMOLLbLIO pa3paboTkn Mep unu
ZJOMNONMHUTENbHbIX PYHKUMI BesonacHocTu. Mcnonb3oBaHue ucnbiTatensHoro o6opyaosaHus cneayeT orpa-
HWYUTb FPYNMON NoAeN, KOTOPblE CMOCOOHBLI OLEHUTL BO3MOXXHBIE PUCKH.
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