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Mpegncnosue

Llenn, oCHOBHblEe MPUHLUNBLI U NOPSAAOK NpoBefeHna paboT N0 MeXrocyfapCcTBEHHON cTaHfapTusa-
umn yctaHosneHol FTOCT 1.0-92 «MexrocygapcTBeHHast cuctema craHgaptusaunn. OCHOBHbIE MOJTOXEHUSA»
n FOCT 1.2-2009 «MexrocyfapcTeeHHaa cuctema craHgaptusauunu. CtaHfapTbl MexXrocyfapcTBeHHble,
npaesuna u pekoMeHgauuu Mo MexrocyfapCTBeHHON cTaHgapTusauuun. MNpasBuna pas3paboTku, NPUHATUSA,
npYUMeHeHNA.06HOBNEHNA N OTMEHbI»

CeefeHuna o cTaHgaprte

1 MOATOTOBJ/IEH OTKpbITbIM aKUMOHEPHbIM 06LWEeCcTBOM «WHCTUTYT cTekna» Ha OCHOBe CO6CT-
BEHHOr0 ayTEHTUYHOrO NepeBoja Ha PYCCKUIA A3blKk CTaHgapTa, yka3aHHOro B NnyHkTe 5

2 BHECEH  TexHun4yecknm KOMUTETOM Mo cTtaHgapTtusauymmn TK 41 «Ctekno»

3 NPUHAT MexrocyfapcTBeHHbIM COBETOM NO cTaHgapTv3auum, MeTponornn n ceptudukauum no
nepenuncke (NPoTokon oT 5 HoA6pa 2013 r. N9 61-11)

3a npuHATUE cTaHjapTa nporosiocoBasu:

KpaTkoe HaumeHoBaHue cTpaHbl No Kog ctpaHbl no MK CokpalleHHoe HaMMeHoBaHue HalWoHaNbHOro
MK (MCO 3166) 004—97 (NCO 3166)004—97 opraHa no ctaHgapTusauuu
ApmeHus AM MwuHakoHOMUKN Pecnybnvkun ApMeHus
Kuprusnsa KG Kbiprel3ctaHgapt
Monpgosa MD Monposa-Ctangapt
Poccusa RU Pocctangapt
TamKnkncTaH TJ TagxvkctaHgapT
Y36ekucraH uz Y3ctaHgapTt

4 TMpukasom PepfepasibHOro areHTcTBa NO TEXHUYECKOMY PeryimpoBaHuUio U MeTposiormm oT 22 Ho-
A6ps 2013 1. No 1991-cT MexrocyaapcTBeHHbI cTaHgapT TOCT 32281.1-2013 (EN 1288-1:2000) BBeAEH B
[eincTBMe B KayecTBe HauMoHanbHOro ctaHgapta Poccuiickoin depgepayun ¢ 1 auBapsa 2015 .

5 Hacrtosiwunii ctaHgapT moanduuMpoBaH NO OTHOWEHWUIO K eBponeiickomy cTaHgapTy EN 1288-
1:2000 Glass in building - Determination of the bending strength of glass - Part 1: Fundamentals of testing
glass (Ctekno B 3gaHuax. OnpegeneHne NPoYHOCTM cTekna Ha u3rnb. Yacte 1. OCHOBbI UCNbITAHNA CTEKON)
nyTemM U3MeHeHUsA 1 AONOSIHEHUA OTAE/bHbIX dpa3. C/I0B, KOTOPbIE Bblfe/iIeHbl NONYXUPHLIM KYPCUBOM.

Ccblnikn Ha eBponeiickme cTaHAapTbl, KOTOPble HE MPUHATHI B KAYECTBE MEXroCyAapCTBEHHbIX CTaH-
[apTOB. 3aMeHeHbl B pasfesie «HopMaTWBHbIE CCbIIKM» U TEKCTe cTaHgapTa CCblIkaMyW Ha COOTBETCTBYH-
LWne MexrocyfapCcTBeHHble CTaHAapThl.

HanmeHoBaHMe HacToslWero ctaHaapTa W3MEHEHO OTHOCUTesIbHO HavMeHOBaHWA €eBpOnelickoro
cTaHfapTa B CBA3M C 0OCOGEHHOCTAMM NOCTPOEHUA MEXrocyfapCTBEHHOW CUCTEMbl CTaHgapTU3aumnm.

EBponelickuii ctaHgapt pa3paboTtaH EBponeiickum komutetom no ctaHgaptmsauum (CEN) TK 129
«CTeKno B CTPOUTENBCTBEY.

EBponelickuit ctaHgapT, Ha OCHOBE KOTOPOro NMOArOTOBMEH HACTOAWMIA cTaHAapT, peanusyer cyuie-
CTBEHHble TpeboBaHus 6e3onacHocTn AupekTuebl EC (89/106/EEC) no cTpouTeNnbHbIM MaTepuanam.

MepeBog c aHrnuiickoro a3bika (en).

CTeneHb cOOTBETCTBUA - MoaguduunposaHHas (MOD)

6 BBEJEH BIMEPBbIE
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NHopmayns 06 n3MeHeHNAX K HacTosWeMy cTaHaapTy ny6aukyeTCcsA B eXerofHo n3gasaeMom
MH(MOPMaLNOHHOM yKasaTene «HaunoHanbHble cCTaHAapTbi», & TeKCT M3MeHeHWt N NonpaBok - B exe-
MeCsYHO W3JaBaeMOM WH(OPMALMOHHOM ykaszaTene «HauuoHanbHble CTaHAapThi». B cnyyaB nepe-
cMoTpa (3aMeHbl) WAM OTMeHbl HAacTOAWEro craHjapTa CoOTBeTCTBYyllWee yBegomneHne bygeT
ony6/IMKOBaHO B €XeMeCsa4YHO u3gaBaemMoM MHPOPMaLUOHHOM yka3aTene «HalunoHanbHble cCTaHaapTbi».
CooTBeTCTByWaa nHpopmayus, ysejomMmaeHne n TEKCThbl pa3Mellaln TCa Takxe B nHpopmawym-
OHHOl cucTeme ob6LW,ero NonbL30BaHWA - Ha oduumanbHom caliTe defepanbHOro areHTcTBa no
TexHUYeckoMy perympoBaHuio U1 MeTpPonoruy B ceTun VHTepHeT

© CraHgapTuHcopm. 2014
B Poccuiickoli ®epepanum HacToAlWwMiA cTaHAAPT HE MOXET ObiTb MOJIHOCTbIO WM YAcTUYHO BOC-

NpoM3BefeH, TUPAXMPOBAaH M PACNpPOCTPAHEH B KaYecTBe ouuManbHOro nsgaHus 6es3 paspeweHuns dege-
panbHOro areHTCTBa No TeXHUYECKOMY PeryipoBaHuio U1 MeTpoIorum
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(EN 1288-1:2000)
M E X IO CVY O APGC CTBEHH®bB # CTAHOAPT

CTEKNO N N3[ENNA N3 HEFO

OnpepeneHve NPOYHOCTW HA M3TM6
OCHOBHbIE MPUHLWUNBLI NPOBEAEHNS UCNbITAHWIA

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

LaTa BBepeHus - 2015 - 01 - 01
1 O6nactb NpuUMeHeHns

HacTtosawunin ctanfapT ycTaHaBnvBaeT MeTo[ OnpefeneHus NPOYHOCTM Ha WU3rM6 MOHONUTHOrO
cTekna, NpUMeEHSEeMOro B CTPOUTENbCTBE. VICNbITaHNS CTEKNI0NakeTOB M MHOTFOC/IOWHOIO CTekna M3 HacTos-
Lero ctaHgapTa UCK0YEHbI.

HacTtofawuii ctTaHfapT onucbiBaeT:

- YTO AO/KHO 6bITb MPUHATO BO BHUMaHWe Npy NPOBeAEHNN UCTbITaHWIA:

- NPUYNHbLI NCNONb30BaHNSA Pa3/INYHbIX METOA0B UCMbITAHUSA,

- OrpaHnuyeHna MeToA0B UCNbITAHWA
N fgaeT ykaszaHusa no tpeboBaHuAM TeXHUKM 6e30MacHOCTU ANA nepcoHana, paboTalouero Ha ucnoiTaTesb-
HOM o6opyAoBaHUN.

B ctangapTtax FOCT 32281.2. TOCT 32281.5. TOCT 32281.3, (1) npuBefeHbl geTasbHble yka3aHus
no MeToAam WUCMbITaHWiA.

MeToAbl McCNbiTaHWiA, ONUCaHHble B HacCTOAWEM cTaHgapTe, npegHasHauyeHbl ANS onpefeneHvs
60MbLINX BbIGOPOK 3HAYEHMII NPOYHOCTW Ha M3rnb, KOTOpPble MOTYT C/YXUTb OCHOBOW AN CTATUCTUYECKOW
OL,eHKM MPOYHOCTU CTeKna.

2 HopmaTnBHbIE CCbIJIKU

B HacToOAwWeM cTaHgapTe WCMNONb30BaHbl CCbI/IKW Ha chnefywlwue HOpMaTWUBHbIE [OKY-
MEHT bl:

FOCT 111-2001 CTek/0 NIMCTOBOE. TexHuyeckme ycnosusa

FOCT 5533-2013 CTek/N10 N1UCTOBOE y30pyaToe. TeXxHUyeckne ycnosums

FOCT 7481-2013 CTek/N0o NUCTOBOE apMupoBaHHoe. TexHUYecKne ycnosus

FOCT 21992-83 CTekno cTponTeNbHoe NnpoduabHoe. TeXxHU4YecKkne ycnoesmsa

FOCT 30698-2000 CTekno 3akajileHHOe CTponTesibHOoe. TexHuyeckme ycnosus

FOCT 30826-2001 CTeKkN0O MHOFocCnoiHOe CTPOUTENbHOr0 Ha3HayeHUs. TexHuvyeckue yc-
nosus

FOCT 32281.2-2013 (EN 1288-2:2000) CTekno n n3genna ns Hero. OnpegeneHne NnpoyHocT
Ha n3rnb. icnbl TaHne ABOVWHbLIM COOCHbIM KO/IbLLOM Ha MMIOCKMX obpasuyax ¢ 60nbWwW MMM NAoOWas-
MW UCMblITbiBAEMbIX MOBEPXHOCT el

FOCT 32281.3-2013 (EN 1288-3:2000) CTekno n nsgenna n3 Hero. OnpegeneHne NpoYHoCcT
Ha n3rmb. VMicnblTaHme Ha obpasue, onupamLWwemMcsa Ha 4Be TOUYKN (HeTbipe TOYKM n3rnba)

FOCT 32281.5-2013 (EN 1288-5:2000) CTekno n usgenns n3 Hero. OnpegeneHne npoyHoOCTH
Ha u3rnb. McnblTaHne 4BONHLIM COOCHbIM KONbLOM Ha NAOCKMX o6pasuax ¢ HebonbWwW UMK naola-
LAMMN NCNbl T bIBAEMbIX MOBEPXHOCT €A

MpumeuaHue - Mpyu NONb30BAHUU HACTOALMM CTAaHAAPTOM Lienecoo6pa3HO NPOBEPUTL AeicT-
BME CCbIJIOYHbIX CTAHAAPTOB MO yKasaTento «HauuoHaNbHble CTaH4apPTbi», COCTAB/EHHOMY MO COCTOSIHUIO
Ha 1 siHBapsa Tekywero roAa, U N0 COOTBETCTBYIOWMUM UHPOPMALUOHHLIM yKasaTesnsiM, ony6/IMKOBaHHbIM B
Tekylem rogy. ECnu cCbiIOUHbINA CTaHAAPT 3aMeHeH (M3MeHeH), TO NPW NOMb30BaHWW HACTOAWMM CTaHaap-
TOM, cfiefyeT PyKOBOACTBOBATLCS 3aMeHAOWMUM (M3MEHEHHbIM) CTaHAapTOM. EC/AW CCbINIOYHbIA cTaHgapT
OTMeHeH 6e3 3aMeHbl, TO NOJIOXKEHWe, B KOTOPOM aHa CCbIfIka HA HEero, NPUMEHSIETCs B 4acTu, He 3aTparu-
BaloLLeii 3Ty CCbINKY.
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3 TepMUHbLI 1 onpeaesieHna

B HacToslWeM cTaHgapTe NPpUMEHEHbI cneaylolwmne TEPMUHbI U onpeaeneHns

3.1 nnockoe ctekno (flat glass): Jllo6asa cTekonbHas npoaykuus, cooTBeTcTBylowas NOCT 111,
FOCT 7481, TOCT 5533. [2], [3]. unn no60oe cTeKNAHHOE n3genne U3 3Toli NPOAYyKUUWN, BbINO/IHEHHOE 6€e3
NOSIB/IEHNS KPUBU3HbBI UNN M3MEHEHNA Npoduns.

3.2 HanpsxeHne npu nsrnbe (bending stress): PactaruBatkouiee msrnbakuee HanpsHkKeHue, co3-
[aHHOe Ha NoBepxHOCTK obpasua.

MpumevyaHnune - [na uyenei ncnbiTaHUn nsrnbarwllee HanpsHKeHne JOMKHO GbiTb OAMHA-
KOBbIM BO BCeIl uccnegyemomn yactm obpasua

3.3 acbbekTuBHOE wu3rnbatouwee HanpsxeHue (effective bending stress): CpegHeB3BeleHHOe
pacTaruBatolee nrndarllee HanpsHkeHne, paccymMTaHHoe C y4eTOM HeOLHOPOAHOCTY NOMSA HAMPAXEHWUA.

3.4 npoyHocTb Ha m3rnb (bending strength): M3rnbauwee HanpsxeHne uan aPpeKTUBHOE U3TNU-
batlolee HanpshkeHve, KOTOpPoe NPUBOANT K paspylleHuto o6pasua.

3.5 akBuMBasieHTHasA Npo4yHoCcTb Ha M3rnb (equivalent bending strength): 3kBuBaneHTHasa npou-
HOCTb Ha M3rM6 y3opyaToro crekna, HeMmoCTOSSHCTBO TOJILMHbI KOTOPOro He No3BOJIsSieT TOYHO paccuuTaTb
nsrubatouLee HanpsHkeHue.

3.6 npocdmnnbHas npoyHocTb Ha m3rnb (profile bending strength): YacTHoe oT makcumyma um3ru-
6atLLero MOMeHTa 1 CeKLMOHHOro moayns npodunbHoro ctekna.(FOCT 21992).

3.7 KO3 PUUMEHT UHTEHCMBHOCTM HanpshkeHusa (stress intensity factor): nokasatenb Hanpsxe-
HUS1 Y BEPLIMNHbI TPELUHbI.

3.8 npeaBapuTenbHO HanpshkeHHoe cTekno (prestressed glass): /lln6as cTekonbHas NPOAYKUUS,
cooTBeTcTBYytowaa FOCT 30698, [4], [5]. [6].

4 O603HavYeHUs

B HacToOAWeM cTaHgapTe NpUMeHeHbl cneayolne o603HavYeHnn:

F - npumeHsaemas Harpyska;

h - TonwwnHa o6pasua;

L - ANnHa CTOpPOHbI KBagpaTHoOro (NPAMOYronbHOro) o6pasua;

K - KOHCTaHTa ANna pacyeTta mnsrmbatuero HanpsxeHus no rOCT32281.3;

K1. K2- KOHCTaHTbl A4NA pacyeTa nsrnbarwuero HanpsxeHua no FOCT 32281.5;

M bB- MakCMMasibHbIl 3rndaLWmini MOMEHT;

p - AaBneHune rasa BHYTpKW Harpyxatuiero konoya no rOCT 32281.2;

PbB- npothunbHaa NpoYHOCTb Ha N3rMb (NPouNbLHOro cTekna) =

r,- paguyc HarpyxatoLu,ero Kkonbua;

r2~ paguyc onopHoro Konbua,;

r3- pagmyc oKpyxHocTu obpasua;

[3T- cpefHuii paguyc obpasuya (419 OUueHKN);

Yc- ueHTpanbHbIli Nporné obpasua;

Z - CEeKUMOHHbI Mmoaynb (415 NnpouabHOro cTekna);

/1 - uncno MyaccoHa o6pasya;

MpunmevyaHwne - [nsa HaTpuii-kanbuuUil CUNNKATHOTO CTekna mcnonb3yeTca 3HaveHue 0,23
(cm. TOCT 111).

<b- u3rnbatolee HanpsHkeHue;

<W - acphekTuBHOE M3rnbatoliee HanpsHkeHme:

ote - NPOYHOCTb Ha U3rno;

<fn@B- 3KBMBA/IEHTHas NPOYHOCTb Ha U3rno;

CGlad- pagmanbHOe HanpskeHue;

T - TaHreHunasnbHOe HanpsaxeHwue,

< - HanpsxeHue BAOMb ANWHBLI 06pasua.

5 daKkTopbl, KOTOPble HEO6XOAUMO YUMTbIBATb NMPU NPOBEAEHUN UCMbITAHUNA

5.1 CTekno kak matepuan
5.1.1 O6wme NosOXeEHUS
CTekno npepactaBnsieT co60/ rOMOreHHbli U30TPOMHbLIK MaTepuan, UMelWwniA NoYTU COBEPLUEHHO
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NMHeHO-yNpyroe noBefeHne BNA0Tb 40 Npejesia NPOYHOCTU Ha pPaspbiB.

CTekn0 MMeeT O4YeHb BbICOKYK MPOYHOCTb HA CXATWe N TEOPETUYECKN OYEHb BbICOKYH MPOYHOCTb
Ha pacTs)eHne, HO NOBEPXHOCTb CTEKNA COAEpPXUT MHOTo AedpekToB, KOTOpble AeiCTBYIOT Kak ocnabnsio-
Wunit hakTop, Korga CTEK/I0 NoJBepraeTcs pacTarvBaHuio (pacTarvBarlWeMy HanpsKeHu). ITu aedekTbl
Bbl3BaHbl BO3J€iCTBMEM Bfarum, KOHTAKTOM C TBEpPAbIMU MaTepuanamu (Hanpumep, Neckom) U HenpepbiBHO
M3MEHAITCS NoA BO3AeiCTBMEM Bfaru, NoYTW BCeraa NpucyTCcTBYIOWEN B BO3AYXE.

TeopeTUUYeCcKU UCXOAA U3 MONEKYNAPHOW CTPYKTYPbl MOXHO 6bi10 Gbl OXMAATb MPOYHOCTU Ha pac-

TsXeHne nopsgka 10 OO0 ///nrwn *. HO 06bIYHO MacCUBHOE CTEKNO paspyllaeTcs 3HauYuTeNnbHO Huxe 100

W/rnr

Hanunune gedekToB, UX U3MEHeHNs noj BO3AeliCTBMEM Bnary BAUSAKOT Ha CBOWCTBA CTekna, ux He-
06X0AMMO YUNTbIBATb NPU NPOBEEHNN UCMbITAHNA HA NPOYHOCTb.

BcnepacTtene o4eHb BbICOKON MPOYHOCTU Ha CxaTue CTEKN0 Bcerga paspyliaeTcs Npu pacTsxXeHuu.
Tak Kak B CTPOUTeNbCTBE CTEK/O KpaiiHe peako nogBepraetcs NPsiMbIM PacTSXEHUAM, Hanbosiee BaXHbIM
CBOJCTBOM [/19 CONPOTUBMEHNA Harpyske siBISeTCSA NPOYHOCTb Ha pacTsxeHue npu usrnbe. Bce mcnbita-
HWUA, ONMCaHHble B HacCTosWEeM cTaHgapTe, NnpeAHa3HauvyeHbl AN OLEeHKN MPOYHOCTU CTekna Ha pacTaxeHue
npu unsrnée.

Ha npo4yHOCTb Npu nsrnbe BNUAIOT cnefytoline akTopbl:

a) cocTosiHMe noBepxHocTu (cm. 5.1.2);

6) CKOPOCTb M3MEHEHMNA U NPOAO/IKNTENBbHOCTb Harpy3ku (cm. 5.1.3);

B) naouwiajb MOBEPXHOCTU, HAMPSXKEHHOW pacTsxeHnem (cMm. 5.1.4);

r) KOPPO3MOHHOE pacTpeckMBaHue Noj feilCTBMEM HampsaXeHWUi, 3aBucsliee OT OKpyxatliel cpe-
Obl, @ Takxe 3ane4ymBaHve NOBEPXHOCTHbIX AedhekToB B cTekne (cm. 5.1.5 n [7] npunoxeHune A);

[l) BO3pacT, T. e. BpeMmsa, npowejlwee nocse nocnefHeli MexaHnyeckoih nam kakoin-nn6o apyroii 06-
paboTku NOBEPXHOCTU, Bbi3biBalOLW e ee noBpexaeHne (cm. 5.1.6);

e) Temnepartypa (cm. 5.1.7)

BnusiHne dakTopoB 6) - €) Ha NPOYHOCTb Ha M3rMb NPUHATO BO BHUMAaHME B HACTOSLWEM CTaHfapTe.

5.1.2 BAnAHWE COCTOAHNA NOBEPXHOCTH

Mpu ncnbITaHUAX MPOYHOCTM Ha M3TMG COrMacHO HacToAWeMy cTaHAapTy CTek/o BeAeT ceba Kak
nouTn npeanbHO NUHEWHO-YNPYrNii MaTepuan, paspyllalWwmiics kak Xpynkuii matepuan. XpynkocTb O3Ha-
4yaeT. YTO KOHTaKT C N06bIM TBEPALIM 06BEKTOM MOXET NPUBECTU K NOBPEXAEHWNI0 NOBEPXHOCTM B hopme
OYeHb TOHKMX, MHOrAa CYOMUKPOCKOMMYECKMX TPEewWwUH U CKOMoB. MOBEPXHOCTHbLIE AedeKTbl Takoro poja,
KOTOpble MPakTU4yeckn HensbexHbl Npu HopMasnbHOM O6palleHUn co CTEKTOM, ABAAIOTCA OCHOBHbIM (hakTo-
pPOM B YMEHbLIEHUN €0 MexaHU4ecKoi MPOYHOCTU, TOrja Kak cocTaB CTek/la MMeeT BTOPOCTENeHHOoe 3Ha-
YyeHue, a B HEKOTOPLIX C/yyasx UM BOOGLLE MOXHO npeHebpeys.

OTcloga cnegyeT, YTO NPOYHOCTb Ha M3rnMb, onpegensiemMas COrlacHoO HacTosieMy cTaHaapTy, 3a-
BUCUT OT COCTOSAHNA MOBEPXHOCTU UCNbLITYyeMoro obpasua.

CocTosiHMe NOBEPXHOCTU XapakTepusyeTcs cneyoWwmMmm OCHOBHbIMU CBONCTBaMMU.

a) COCTOSIHMe MOBEPXHOCTU, BO3HUKWEE B pe3ysbTaTe KOHKPeTHONW 06paboTku, Bbi3blBalOLWER pAfg
cneynuyecknx edeKkToB, KOTOpble BAUAKT Ha NPOYHOCTL, ONpeAesiieMylo COCTOAHUEM MOBEPXHOCTU Mo-
cne o6paboTku;

6) ocTaTtoyHOe HanpshkeHue, Hanpumep, B BUAe crneunasbHO CO3[4aHHbIX TEPMUYECKUM WU XUMU-
YecKkuM MnyTeM HanpshkeHwid, a Takxe HenpegHamepeHHO BO3HUKLIMNE OCTATOUYHbIEe HaNPsHXeHUs.

5.1.3 BnusAsHne CKOPOCTU HarpyxeHus

Ona vHTepnpeTaunu 3Ha4YeHWk MPOYHOCTU Ha M3rMG, NOJSIYYEHHbIX B COOTBETCTBUM C HACTOALWMUM
CTaHfapTOM, CKOPOCTb HarpyXxeHus nmeet ocob6oe 3HaueHue.

PacnpocTpaHeHue TpelunH B CTek/le NPONCXOANT B 60NbLWIOM Auana3oHe 3HauYeHuii pacTarneawolle-
ro HanpsxeHus (cMm. [8] npunoxeHue A). CylecTByeT HUXHUIA npeagen 3HavYeHusa KoaduuneHTa NHTEHCUB-
HOCTU HanpshKeHWsi, HUXe KOTOPOro TpeluMHbl He pacnpocTpaHsalTcsa (cMm. [7] npunoxeHue A). 3atem npo-
MNCXOAUT HEeKOTOopoe Cy6KpUTUYecKoe pacnpocTpaHeHne TpewnHbl nNpu 6onee BbICOKUX YPOBHAX KO3 puum-
€HTa UHTEHCUBHOCTU HaNpsHXKeHUs, 3HaYeHne KOTOPOro 3aBUCUT OT BIAXHOCTU, TeMNepaTypbl U XUMUYECKUX
peareHToB. [pM 3HavYeHUAX KOIMMULMEHTA WHTEHCUBHOCTU HaNpPsHXKeHWs, NpesBbillalolmnx KpUTuyeckoe,
pacnpocTpaHeHne TpewmnHbl NPOUCXOAUT OYeHb BbICTPO M NPUBOAUT K (MOYTU) MTHOBEHHOMY paspyLUeHuto.
Cnepctemem Cyb6KpUTUYECKOro pacnpoCTPaHeHUs TPEeLUHbl ABASETCA, HanpuMmep TO. 4YTO yBe/IMYEeHne CKOo-
pPOCTU HarpyxeHus u (Man) NPOAOIKUTENBHOCTU HArpyXXeHns BAUSET Ha NPOYHOCTb Ha n3rub.

Ana npefBapuTeNbHO HaANPsSHXXEHHOro CTek/a sTa BpeMeHHas 3aBWCUMOCTb He NposBAAeTcsA 40 Tex
nop. noka pacTarusatllee HanpsbkeHue, co3fjlaHHOe B MNOBEPXHOCTW, He MPEBbLICUT HanpshkeHue cxaTtus,
NOCTOSAHHO NpucyTcTBytowee Tam (cm. [9] npunoxeHue A).
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5.1.4BnusHue nnowanmn UcnbiTyeMoi NOBEPXHOCTHU

YMeHbLIeHNe NPOYHOCTM cTekna Ha u3rnb c ysennyeHmem pasmepa nnaowagu, Ha KOTopoii cosgaeT-
Csi BbICOKOE HanpshkeHue npu UcnbiTaHUsX, Takke BaxHO (cMm. [10] npunoxexHune A). BansHue nnowagum oby-
CNIOB/IEHO CTATUCTMYECKMM pacnpefeneHnemM MOBEPXHOCTHbIX AedeKToB (ero maMmeHeHuem): yem 6onblie
ncnbiTyemasa nnowanb, Tem 60nblie BEPOSATHOCTb TOrO, YTO OHa COAEPXUT 6ONbLIOK NOBEPXHOCTHLIN Ae-
hekt. CnegosaTtenbHO, BAMAHMEe ahekTa naowagm ysennmunsaeTcs Npu yMeHblIEeHUN AedeKTOB Ha no-
BEPXHOCTU. TaK 4TO 3adhdhekT naowafmnm CTaHOBUTCA CKOopee TeopeTWyeckuMm B cnydvae 6e3fedeKkTHOl no-
BEPXHOCTW. HANpuMMep, NoABEpPrHyTOl OrHeBON nonuposke (cMm. [11] npunoxeHune A).

BO3MOXHbl pacxoxAeHnss Mexay 3Ha4eHWAMU NMPOYHOCTM Ha U3rnb, MoMy4YeHHbIMU B COOTBETCTBUU
¢ TOCT 32281.2 (makcumanbHaa HanpsbkeHHas nnowafb: 240 OO0 MM2) AW NOMYYEHHbIMWU NPU UCMO/b30-
BaHun ycTpoiicte R105, R60. R45 n R30 B cooTBeTcTBMM ¢ TOCT 32281.5 (MakcumanbHaa HanpsXeHHble
nnowaan: 3850, 1260. 254 n 113 mMM2) u3-3a pasmepa naoWaAn, Ha KOTOPOA CO3[AlTCA HaNpsHKeHus.
BcnefcTBme nNoBEpPXHOCTHbIX AedeKTOB pes3ynbTaTbl, MOAYYEHHbIE MPU UCAbITAHUAX MEHbLUIUX MOBEPXHO-
cTell, MOTyT OblTb 3HAYUTENbHO Bbllle, YeM 3HAYeHUs, NOJSyYeHHble NPU UCNbITAHUAX 6ONbWMX naowaaei
NOBEPXHOCTYU, KakK nokasaHo B Tabnuue 1.

Ta6bnunua 1 — MNpubanxeHHoe BAWSIHME pa3mepa Naowagn MOBEPXHOCTU Ha BENUYUHY U3MEPEHHOW
NPOYHOCTU Ha U3rn6
MeTog ncnbiTaHus Mpucnocobnexne OTHOCUTEeIbHAs MPOYHOCTb Ha
n3rn6

FOCT 32281.2 - 100%

FOCT 32281.5 R105 120%-180%

FOCT 32281.5 R65 125%-210%

FOCT 32281.5 R45 140%-270%

FOCT 32281.5 R30 145%-300%

Tak Kak CTekn0, Mcnosb3yemoe B CTPOUTENLCTBE, UMeeT 06bIYHO 6oNblune pasmepbl, TO METOANKH,
n3noxeHHole B FTOCT 32281.2 1 TOCT 32281.3. AsnAtTcA 60n1ee npueMneMbiMm ANA UCMbITAHUIA NIOCKOTO
cTekna gns ctpoutenscTsa. Metoguka ucneiTaHnii, onucanHHaa B FTOCT 32281.5. MoxeT 6bITb NonesHa Ans
CPaBHUTENIbHON OLLeHKN MPOYHOCTU NNOCKOro cTekna Ha nsrub.

5.1.5 BnuaHue okpyxatwluieit cpeasbl

Okpyxatluime ycsioBus,, Npu KOTOPbIX UCMbITbIBAETCA CTEKNO0, BAUAKOT Ha BENUYUHY MNPOYHOCTH,
0CO06EHHO eCNn YpPOBEHb BNAXHOCTN OYeHb HWU30K. MpW MCNONb30BaHMM CcTekna B CTPOUTENbCTBE YPOBEHb
B/TAXHOCTN 06bI4HO cocTaBnsieT oT 30% A0 100%. B aTOM MHTepBasie BAUSIHUE Ha NPOYHOCTb MPU UcCNbITa-
HUAX NO HacTofAlWweMy cTaHAapTy HeBenuko. OfHAKO MCMNbITaHUA CTekna AN CTPOMTeNbCTBa [0/DKHbI OCy-
WeCcTBNATLCA B YCNOBUSAX OTHOCUTENbLHONM BAaxHocTn oT 40% o 70%. 4To6bl OrpaHW4YUTb BAUAHME MO-
cnefHein npu cpaBHEHUN pe3ynbTaToB.

5.1.6 BnuaHune ctapeHus.

Ecnn fo ncnbiTaHMa NOBEPXHOCTb CTBKNAa 6blna mMoaudununposaHa (LWAMGOBKOW, TpaB/ieHneM, Kpa-
eBoli o6paboTkoil n T. 4.), TO Nepepg nNpoBefeHWEM WCNbITaHUA HEO6XO0AMMO faTb BO3MOXHOCTb CBEXUM
nedekram (NnoBpexaeHnsaMm) penakcmposatb. MNpoaomkuTenbHoe Bo3aeicTeue (MoauduymposaHue) snaru
Ha MOBEPXHOCTb BAMSAET Ha AedekTbl Takum 06pa3om, YTO MOXET YyMeHblNTb N10601 ocnabnsawwuii ag-
ekt (cMm. [7] npunoxeHua A). Ha npakTMke CTEK/10 O4YEeHb peako noABepraeTcsa Harpyskam HenocpencTBeH-
HO nocsie 06paboTKM, MO3ITOMY OHO AOJ/HKHO 6biTb BblAEPXaHO MO KpaliHell mepe B TeyeHue 24 yacoB nepep
NCNblTaHNEM.

5.1.7 BanaHue Temnepartypbl

MpoyHOCTb CTekNa Ha u3rnb 3aBucuT OT TemnepaTtypbl. B npegenax o6bI4HOroO TeMnepaTypHoOro ne-
penajga. UCMbITbIBAEMOrO CTEK/IOM B CTPOUTENbHBLIX KOHCTPYKLUAX, 3TOT 3(PPeKT He CTOMb 3HAYUTESIEH, HO,
4TO6bl M36€XaTb HETOYHOCTEN MNPV CpaBHEHUU 3HAYEHWUI MPOYHOCTWU, UCALITAHWUS AO/KHbI MPOBOAUTLCS B
OorpaHnu4YeHHOM MHTepBasie Temnepartyp.

5.2 W3rnbarwlyee HanpsHkeHne n NPOYHOCTb Ha M3rnb

5.2.1 O6uwune nonoxeHus

MeToabl ncnbiTaHus, onucaHHble B TOCT 32281.2. TOCT 32281.3. TOCT 32281.5 u[1]. npeanona-
ralwT co3gaHve O4HOPOAHbLIX M3rMbarLMX HaNpPsXeHWn No Bceli ncnbiTbiBA€MOW nnowaan obpasuya. OgHa-
KO MCMbITAHMA CcTaTU4yeckn HefeTePMUHUPOBAHbI, MO3TOMY HaMpPsXeHUs, co3AaHHble 3a CYeT MPUIOXKEHHON
Harpysku, 3aBUCAT Kak OT NPUPOAbl UCMbITYEeMOro Matepuana, Tak u oT pacnpefeneHns Harpysku.

5.2.2 3dhheKkTMBHOE HanpsxXeHne

Ecnu 3HayeHus HanpskeHUin 3HaA4YWTesIbHO pas3nuyalTCcs NO UCNbLITYEMON naowagun, kak B criyvae
FOCT 32281.3 (cM. 6.2.2), OHO MOXEeT OblTb NMpPeAcTaB/EHO cpeAHEeB3BELEHHbIM HanpsXXeHnem, Tak Hasbl-
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BaeMblM 3P eKTUBHLIM N3rMbaloLWwmM HanpsxeHmem, age. B3gelwBaHme ocyLLeCcTBASETCA CTATUCTUYECKOW
OLEeHKOlV BEpPOSATHOCTM pa3pbiBa B NI060M TOUKe HANPAXEHHON nnowaam.

5.2.3 3KkBMBaNIeHTHAas NPOYHOCTb HA U3rn6

OTKNOHEHNSA OT TOMOTeHHOCTU UK MO TO/WMHe o6pasua BAMAIOT Ha pacnpegesieHne HanpsXKeHuii.
CnepoBaTenibHO, NPOYHOCTb Ha M3rMb, abB. B LLE/IOM HUKOTAA He ABNAETCSH TOUYHOW BEeIMYMHON, N B HEKOTO-
pbIX CyyYasx fyywe Ucnosib3oBaTb TEPMUH at*#.

[na HekoTOpbIX TUMNOB CTEKO/, Hanpumep ANnA dnoar-ctekna, TakMe OTK/IOHEHUA OYeHb Manbl U
NPOYHOCTb Ha U3rn6G, onpeaesneHHasa NPy UCNbITAHUAX, HACTONIbKO 6/1M3Ka K peasibHOM, YTO pasHULeil MOXHO
npeHeb6peyb.

B cnyuyae ysopuyatoro ctekna, ofHaKko, MOXHO OnpeAenAaTb TONbKO 3KBMBAMIEHTHYIO MPOYHOCTb Ha
n3rune.

5.2.4 MpocdnnbHas NPOYHOCTb Ha U3rnb

Korpga ncnbiTbiBaeTca npoduabHOEe CTEKN0 cornacHo [1]. 60nbWHNHCTBO 06pas3L0B paspylaeTcs us-
3a paspbiBa, HauyMHalLWeroca B YrA0BON YyacTu npoduns, rae CTbIKylOTCA MOJIOTHO M GOKOBMHA, a He Ha
Kpat 6O0KOBWHbI U He Ha MOBEPXHOCTM MOJIOTHA. OTO 0BYCNOBMIEHO BTOPUYHBLIMU HaNPSXEHUAMU, BO3HU-
KalWwnuMm npu pactskeHun dnaHues, Korga npodubHbIA yyacTok crub6aetca. Mpu Takux MCNbITAHUSAX
NPOYHOCTb Ha U3rnb nyywe o603HavYaTh Kak NPOMUNBLHYI0 NPOYHOCTb Ha N3rnM6 PLB.

5.3 Tunel cTtekon

5.3.1 O6uwune nonoxeHns

McnbiTaHusa, onucaHHble B FTOCT 32281.2. TOCT 32281.3 n FTOCT 32281.5. npegHasHaueHbl Ans
nnockoro ctekna. Cioga BxoauT daoart-cTekno, TAHYTOe NUCTOBOE CTEKN0, y3opyaToe CTeko, ysopuyatoe
apMuMpoBaHHOE CTEK0, NONMPOBAHHOE apMUPOBaHHOE CTEK/0 W 3akasieHHoe cTekno, T. e. cTekna, rae ot-
CyTCTBYyeT npefHaMepeHHO co3faHHas KpuBM3HA AU Npodunb (OTAUYHBLIA OT y3opyaToli NMOBEPXHOCTU
y30pyaTtoro crekna).

5.3.2 Y3opuyaToe cTekso

Ona onpepeneHna aKBMBANEHTHOW NPOYHOCTU HA U3rM6 y30pyaToro cTekna MoxeT 6biTb UCMONb30-
BaH MeTOA MCMbITAHWSA C NOMOLLbIO ABYX KOaKCManbHbIX Koney Ana 6onbwunx nnowapgeli ucnbiTyemon no-
BepxHocTn (TOCT 32281.2) npu ycnoBuu, YTO MakcMManbHas U MUHUManbHas ero TOMWMHbI OTKIOHAKTCA
He 6onee yeMm Ha 30% MM 2 MM OT cpeHel TOMLWUHBI.

Mpun ncnbiTaHUAX MeToA0M YeTbipexToyeyHoro nsrnba (FTOCT 32281.3) HET HUKAKUX OTPaHUYEHMNI
no rnyéuHe ysopa.

5.3.3 MHorocnoiHoe cTekno

McnbiTaHWe MHOTOC/MOWHOrO CTekna Ha Npo4YHoCTb Ha u3rnb6 (cm. FTOCT 30826) M3 HacToswero
cTaHgapTa UCKYeHo.

Mpn npoBeAeHUN ncnbiTaHWii BO3HWKaeT f4oNoNHUTeNbHas gedopmanma casura BO BHYTPEHHUX MO-
NIMMEPHbIX CNnosax (Bbl3biBas CMeLWeHne cTtekna OTHOCUTENIbHO NPOCNolikn). ITOT ahhekT o3HavaeT, 4To npu
N3MepeHnn NPOYHOCTH Ha U3TMG MHOTOCNOWHOIO CTekna NosyvYeHHOoe 3Ha4YeHWe MPOYHOCTU MOXET okasaTb-
Csi MeHblle, Yem AeliCTBUTEeNbHAsA NPOYHOCTb Ha M3rMG MOHOMUTHOIO CTEeKna TOW Xe ToNwuHbl. 3Ta gedop-
Mauusa casura 0cCo6eHHO YyBCTBUTENbHA K BAIUSIHUIO TeMnepaTtypbl ¥ CKOPOCTU Harpysku.

MHorocnoiHoe cTekno BbipabaTbiBaeTCA M3 MOHOMMTHbIX CTEKO/, KOTOPble MOryT 6biTb WCMNbITaHbI
VHAMBUAYATbHO C NMOMOLL b METOA0B, onucaHHbix B TOCT 32281.2. TOCT 32281.5unTOCT 32281.3.

ManoBeposATHO, YTO B NpoLecce ero NPOU3BOACTBA BO3HUKHYT 3HAUYMTeNlbHble U3MEHEHUS B MPOY-
HOCTW KOMMOHEHTOB Ha M3rnM6, NO3TOMY HET HEO6XOAMMOCTU UCNbITbIBATH MHOTOC/NIOAHOE CTEK0, MPOYHOCTb
KOTOPOro MOXHO NPeAnosioXUTb COOTBETCTBYIOL eV NPOYHOCTN OTAE/NbHbIX KOMMNOHEHTOB.

ConpoTnBreHne Harpyske MHOFOC/I0MHOro cTekna 3aBUCUT OT B3auMOAENCTBUA MexXAy ero Komno-
HEeHTaMW. ¥ 3TOT BONPOC BbIXOAMUT 3a paMKu HacTosflero ctaHgapra.

5.4 OpuneHTauna obpasyos

MHoOrne BuAbl CTEKONbHOW NpoAyKLMM He ob6najalT cummeTpueli. 3TO MOXeT ObiTb BbIpaXeHO AB-
HO, HanpumMmep, B y30p4aToM CTek/le, Y KOTOPOro y30p Ha OA4HOW NOBEPXHOCTU MOXET 6biTb 60s1ee rny6okuMm,
4YeM Ha ApYroi, n B KOTOPOM y30p MOXET UMeTb HanpaB/IEeHHbI/i XapakTep, a MOXeT 6biTb BblIpaXeHO MeHee
04YeBUAHO Kak CTOpOHa, NO KOTOPOW 6bln caenaH paspes (CM. pucyHok 1 B TOCT 32281.3).

Mpu HanAMyun Takoil acMMMeTpUU UCMbITAHUS HafO0 NPOBOAUTL B HECKONbKMX PasfIMYHbIX NOJ0Xe-
HUAX. MapTnua cTekon, nognexaw,aa UCnbiTaHNAM, A0KHA UMEeTb BCE HOMUHANbHO UAEHTUYHbIE 3K3eMNs-
pbl 06pasuos.

5.5 Uncno o6pasyoB B naptumn

MpoyHOCTb Ha M3rM6 o6HapyxmBaeT 60/blINE OTKIOHEHUS MeXAY HOMUHANbHO UAEHTUYHbIMU 06-
pasuamun ctekna. McneiTaHne masoro yncna o6pasyoB Mano MHPOpPMATMBHO, T. K. cywecTByeT 6onblas
HeonpepesnieHHOCTb OTHOCUTE/ILHO penpe3eHTaTUBHOCTU pe3ynbLTaToB.
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B cTatucTnyecknx TepMmHax 3Ta HeonpefesieHHOCTb MOXeT 6biTb BbipaXeHa Kak AoBepuTesibHble
npegensl (MHTepBan), 3HAYEHWA MeXJy KOTOPbIMW eCTb 3ajaHHas BEpPOsiTHOCTb TOr0, 4YTO UCKOMbIA napa-
MeTp 6yAeT NOXHbIM.

Korga Mckomblii napameTp Haxo4WTCA B LLEeHTPasIbHON YacTu pacnpefeneHuns 3HayeHuih NpoYyHOCTU
(Hanpumep, uMeeT cpefHee 3HauvyeHue), Torga AOBEpPUTESNbHbIA MHTEpPBas MOXET ObiTb OYEeHb Y3KUM faxe
ANS Manoro ymucna o6pasLios.

TouyHOe onpejeneHne pacTArMBaloOLLero HanpsXXeHus, KOTopoe NPUBOAUT K HU3KON BEPOSATHOCTU
paspylieHus, MoxeT noTpe6oBaTb 60/bLIOr0 Yncna o6pasLoB, Korga, Hanpumep, He06X04MMO onpeaennTb
XapakTepucTuyeckoe HanpshkeHue, uan JonycTMoe HanpsxeHue, Uan NPoYHOCTb Ha U3rnb.

6 MosicHeHUA K MeToZam UCMNbITAHWUIA

6.1 VicnbiTaHUS MeTOAO0M ABYX KOakCcuanbHbIX KoNewy ANA NOBEPXHOCTeNn 60NblW Ol naowaan
MpumeyvaHnune -faHHbll meTog onucaH BOCT 32281.2.

6.1.1 VNcknoyeHne BANAHUA KPOMKMN

Oco6eHHOCTb MCMbITAHUA Ha U3rM6G MEeTOAOM [ABYX KOoakcumasnbHbIX Konew B cooTBeTcTBum ¢ FTOCT
32281.2 3aknyaeTca B TOM. YTO TONIbKO OrpaHMyYeHHas Kpyrosoin oopmoii nnowafb NOBEPXHOCTU obpasua
(He o6bnacTb KPOMOK) nojsepraeTc MakCUMasibHOMY HanpshkeHuto. Mo cpaBHeEHWIO C APYrMMKU MeTojamu
ncnbiTaHuii Ha n3rnb (Hanpumep, cm. TOCT 32281.3). B KOTOPOM rpaHuubl obpasua noABepralwTca Hau-
60NblIeMy HanpsxeHuo, MeTos B cooTBeTcTBUM ¢ TOCT 32281.2 npuMeHUM ANA NOBEpPXHOCTel, nogsep-
XEHHbIX UCKIIYNTENBbHO HanpshXKeHuto nsrnba (MM fpyrux COCTOSIHWMI NoBepxHocTeit). COCTOAHNE KPOMKM
o6pasya B 60MNbLINHCTBE C/lyYaeB He OKa3biBaeT B/UAHUA.

6.1.2 AHanu3 pas3BuUTUA HanpsaxeHns

Korga nporn6 OTHOCUTENbHO Mas. LUeHTpajsbHas nnowafb NOBEPXHOCTU nojsepraeTcs paBHOMep-
HOMY HanpshXeHWto pacTsxeHus (CM. pUCYHOK la), npuyem pajuanbHOe U TaHreHumasnbHOe HanpshKeHus
npU6IN3NTENIbHO OANHAKOBbI.

Ecnu nporu6 pacTteT, T. €. €CAM OH NpeBblWaeT NPpU6AN3NTENbHO MOMOBUHY TOMLWMUHLI nucta (Tou-
Hblli Npegen 3aBUCUT OT COOTHOLWeEHUsA Konew, r/r,). 3T0 NPMBOAUT K IOKA/IbHOMY YBEIMYEHUNIO HANPSHXKEHUS
BHE rpaHul, Harpy3o4yHOro Kosblia, pasmep KOTOpPOro yBe/fnuynBaeTCsa C yBe/iMYeHneM HanpsikeHus (CM. pu-
CyHOK 16). Ha aToM aTane Harpy3ku TaHreHumanbHoe 1 kacaTesibHOe HanpshHKeHWs MEeHAITCA Mo-pasHoOMYy 1
NpoOCTOe BblYMCEHNE HanpshXeHUsi 60see HEeBO3MOXHO. 3HAYEHUSI HaMpsHXXEHWUA, BbIYUC/IEHHbIE N3 Teopun
NIMHENHOro n3rnba, 6yayT CANILIKOM BETUKM.
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pacTsrusaollee
HanpsxeHue

CXumaiollee
HanpskeHue

a) B He6OMbLWIOM AManasoHe cMeLLeHns

pacTarnsarouiee
Hanpsa>xeHmne

CXuMmatoulee
HanpskeHue

b) B 60/1bIOM AMana3oHe CMeLLeHNS

PucyHok 1 - Cxema 3aBMCUMOCTN pafmanbHOro 1 TaHreHLManbLHOro HanpsXxeHuii oT paguyca 06-
pasuya B Npouecce Harpysku yCTPONCTBOM ABOWHOTO KOJbLa

Bbl/I0 Noka3aHo, YTO NOCPeACTBOM KOMOWHMPOBAHHOIO KO/bLa W Harpysku nosepxHoctu (cm. [12],
[13], [14] npunoxeHUs A) MOXHO UCKIIOUYUTb YBENYEHNE HANPSHKEHNS BHE rpaHuL, Harpy3oyHoro konbua. C
NOCTOSIHHOI Harpys3koil Ha nopleHb. F. gaBneHue rasa. p. MOXHO ONTUMWU3NPOBaTbL TakMMm 06pas3oMm, 4TO
nn6o pagmanbHoe, NM60 TaHreHUManbHOe HanpshkeHue pacTsXXeHUs pasBuBaeTCA NpakTUYecKkn paBHOMep-
HO B npejesnax Harpy3soyHoro kosnbua (CM. pUcyHkn 2 n 3). TeM He MeHee, HEBO3MOXHO ONTUMM3NPOBaTb
faBneHue rasa. p. B COOTBETCTBUM C pasBMTMEM pajvasibHOro M TaHreHuMasnbHOro HanpsXXeHuil ogHoBpe-
MEHHO.

Ecnu pgaBneHue rasa, p, oONTUMM3NPYeTCsA B COOTBETCTBMW C pacnpepeneHnem pajvanbHOro Ha-
npshxeHus (kak nokasaHo Ha pucyHke 2. kpueas p = 0.33 6apa), Torga TaHreHumanbHoe HanpsxeHue najaet
B HanpaB/ieHUN Harpy3o4HoOro konbLa (Kak nokaszaHo Ha pucyHke 3. kpueasa p = 0,33 6apa). Ecnun gasnexue
rasa. p. ONTMMuU3NpyeTCcs B COOTBETCTBUM C pacspefeneHnemM TaHreHLnanbHOro HanpshkeHuns (Kak nokasaHo
Ha pucyHke 3, kpuas p = 0.15 6apa), Torga paguanbHoe HanpshkeHue Bo3pacTaeT MO HanpaB/eHMIO K Ha-
rpy304YHOMY KOMbLy (Kak nokasaHo Ha pucyHke 2 kpusas p = 0,15 6apa). Tak kak B ciyyae xpynkux maTte-
puanos Bcerfja AO/KHblI CO3J4aBaTbCsA HOPMasbHble HaNpsHXXeHUs, ABAAKLWMECS NPUYMHOIA Hauvana paspy-
WeHNA. HeOAHOPOAHOE pacnpejesieHne pagnanbHOro HanpsHXeHua ABAseTcs pewarlmm PakTopom Hava-
na paspyweHus. o aToli npuynHe gasneHue rasa, p. Bcerga onTMMU3NpyeTca B COOTBETCTBMM C pa3BuTMeM
paAunanbHOro HanpsHKeHUs AA5 NPakTUYeCcKnX Liesioi ncnbiTaHns.

Tem He MeHee, NPeUMyLLECTBO YC/0BUS ABYXOCHOIO HanpshXeHus, nMpu KOTOPOM fBa OCHOBHbIX Ha-
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NPsSXEHNs UMeKT O4WHAKOBYIO Be/IMUYUHY, TepsieTCsA, Kak OTY4eT/IMBO BUAHO U3 npouecca ABYXKO/bLEBOro
NCNbITaHNA Ha M3rnb B cnyvyae manbix nporn6os (cMm. 6.3). OAHaKo 3TOT HefoCTaTok 60n1ee YyemM KOMNeHcu-
pyeTca 601bWON NAOWAaAbI0 UCMNbITEIBAEMOA MOBEPXHOCTW, €CAN TOJIbKO MOBPEXAEHUS MOBEPXHOCTW He
MMeIT YeTKOl HanpaBNeHHOCTN (Hanpumep, OAHa AN HECKOIbKO napasiefibHbiX LapanuH).

B cnyvae kBagpaTHbix 06pasLoB pacnpefesneHne HanpsXXeHus ABAAETCHA crerka HanpaBfeHHbIM,
HanpshxeHus BAONb MefuaH v AnaroHanei oTnmyaetcsa B npegenax 5%.

Kpusble Ha pucyHke 3 n3 FOCT 32281.2 n 3HayeHus B Tabnuue 3 u3 FOCT 32281.2 onpegenannce
aKcnepuMeHTanbHo. OTK/IOHEHUA OTAEfIbHbIX MOJIyYEHHbIX 3HAYEHUN OT KPUBBLIX WAW 3HaYeHWi Tabnuubl
MakcumasabHO gocturatoT 5%.

NoMoXeHne NonoXeHue
H/MMm Harpy>atolero OnopHoro

370T rpaduk 66171 NONYYEeH B pe3y/bTaTe U3MepeHuit Nnpyu cnefyloLlmnx napamerpax:
Pa3mepsbl o6pasua: 1000 mm * 1000 MM * 6 MM;
0=300 mm;
r-=400 mwm;
MopwHesBoe ycunue. F- 22220 H;
MapameTpsbl: faBneHne rasa, p
OTW AaHHble NO3BONSAT onpeaenuTb ONTUMU3MPOBaHHOE aaBneHune rasa. p=0.33 bars.

PucyHok 2 - Pa3BuTue paananbHOro HanpsxeHus BAOAb MefuaHbl BbiNyk/10i NoBepXHOCTU o6pasLa
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nonoXxeHue NoNoXeHne
oTH/MM2 Harpy>atlLero OnopHOro

3T0T rpachuk 661 NONYYeH B pe3ynbTaTe U3MEpPEeHUi A Npu cnegywmnx napamerpax:
Pasmepbl o6pasya: 1000 mm * 1000 MM * 6 MMm;
r,=300 mm:
2=400 mMmMm:
MopwHeBoe ycunue, F=22220 H;
MapameTpbl: gasneHne rasa, p
OTn fAaHHble NO3BOMAT ONpefennuTb ONTUMU3NPOBaHHOE gaBneHue rasa, p=0,15 bars.

PucyHok 3 - Pa3BnTUE TaHreHUMaIbHOrO HanNpsXeHns BA0Ib MeAnaHbl BbINyK/10i NOBEPXHOCTM o6pasLa
6.1.3TecTupoBaHue y3opyaToro crekna

O6pasybl ¢ 0A4HOW UM ABYMSA y30pyaTbiMU MNOBEPXHOCTAMMU HENb3si UCMbITbIBATbL NPU Manoi nio-
uaan NoBEpPXHOCTM MEeTOoAO0M ABYX KoakcumanbHbiX kosnew (cM. 6.3 m TOCT 32281.5), Tak Kak NOBEPXHOCTb
y3opa umeeT npakTU4Yeckn TOT e pasMep, YTO U TecTupyeMas NOBEpPXHOCTb.

TeM He MeHee, UCMbITaTb CTEKNO C y30p4aTOil MOBEPXHOCTHIO MOXHO METOAOM UCMbITAHUSA Ha U3rN6
OBYMS KO/MbLamuy C MCNOSb30BaHMEM 60/bLWOI naowaan noBepxHocTu B cooTBeTcTBum ¢ FOCT 32281.2.
[onycTumas cTpykTypHas rnybuHa, 3agaHHas B 5.3.2 (/l0Ka/ibHble OTK/IOHEHUSA OT CpefHel TOLWMHbI, Mak-
cumym 30% unv 2 MM B 3aBUCUMOCTU OT TOrO, YTO OKaXXETCA MeHbLlUe), OCHOBbIBAETCS Ha 3KCNepuMeHTa b-
HbIX pe3ynbTartax.

Mpu HanuuMm OAHON MNM ABYX y30pyaTbiX NOBEPXHOCTEN YC/NOBUE SIMHEWHOCTWM NPUNOXEHUS Ha-
rpy3ku rpaHuuamMy Harpy3o4yHoOro Kosnbla HapylwaeTcs Heob6XoAMMOCTbl BBefeHuA 6onee TONACTON npo-
KNafkn Co CTOPOHbI Harpy3o4yHoro kosnbua. OAHAKo e4UHCTBEHHbIM 3 hEKTOM SAB/SIETCSA HEKOTOpPOe cokpa-
weHve naowanM NOBEPXHOCTUM NOYTW OLHOPOAHOrO pacnpegeneHws pagvanbHOro HanpsxeHusa. WHoro
B/IUSIHWUS HA 3HAYEHWA HaNpPsHXXeHUA 3TO He OKa3blBaerT.

6.2 WcnbiTaHne obpasua, 3aKpenieHHOro Ha ABYX Touykax (4 TO4Yku nsrnba)

MpumeyvaHune - 370 ncnoiTaHne onucaHo B FOCT 32281.3.

6.2.1 BknouyeHne rpaHnUHbIX 3P eKTOB
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OTM UcnblTaHUA NpeacTaBNsAT co060N ucnbiTaHua obpasya B hopme LWNPOKOW MOMNOCHI Ha U3rn6.
Kpomkn obpasua 3a npegenamu LeHTpanbHO yacTu, nojseprawow,eiica HOMUHaNbHO OAHOPOAHbLIM, OAHO-
HanpaB/ieHHbIM HanpsXeHWsM, NOABEPrHYTbl MakCMManbHOMY HanpsXeHWto, Kak 1 NoBepxHOCTb. Ecnn Tpe-
6yeTca onpefennTb NPOYHOCTb CTeKMa Ha U3rnb B yCNOBUAX, rAe BaXHO BUAHUE KPOMOK, cnefyeT Ucnosb-
30BaThb 3TOT BWJ UCMbITAHWIA.

6.2.2 AHann3 pas3BUTUA HanpsaxXeHns

YnpouweHHana Teopus npepnonaraet, 4YTO He CyLWeCcTByeT Hanps)XeHwil, pasBuBaloLuxcsa nonepek
LWMPUHBI NONOCHI, KOrAa OHa nojgsepraeTcsa uU3rnby BAOMbL ee A/IMHbI. TeM He MeHee, XOTA 3TO MOXeT 6blTb
Xopolwei annpokcumauunein gna yskux nonoc, achdekt NyaccoHa co3faeT 3HAUYNTENIbHbIe HaNpsXKeHUs no-
nepek WHPWHbI WKWPOKNX NONOC. DTV HaNpsXKeHUs Bbi3biBaeT nepernd nonepek WUPKUHbLI MOAOCH: Taknum 06-
pasoM. NpoAo/bHOE HaMpsHKeHUe He MOXeT paccMmaTpuMBaTbCH Kak paBHOMepHoe B WWPUHY (cm. [15] npu-
noxeHns A). SddeKT COCTOUT B YBENIMYEHUN PACTATMBAKOLLErO U U3rMbaloLWero HanpsHXXeHnn, pasBuTbix Ha
KPOMKax MOHOCHI, W COKpalyeHUn pacTArnBalwLwero n n3rnbaioLero HanpsHXXeHnn No cpegHe MMHUN NOAOCHI
(kak noka3aHo Ha pucyHke 4).

H/mm'

PaccTosiHue oT cpeanHHOl ocn o6pasya BAOb WUPUHBLI (MM)

HanpshkeHve, Nosy4YeHHoe 13 yNpoLLeHHol Teopun, cocTaBnseT 60.3 H/MM2 pacTsxeHna unu cxartus
HanpshxeHne, Noy4YeHHoe 13 yNpoLLeHHol Teopum, coctaBnseT 43.5 H/MM2pacTskeHUs nam cxatus
HanpshxeHue, NOy4YeHHOE U3 ynpoLeHHol Teopun, coctaenseT 38.6 H/MM* pacTsxeHUs nam cxatna
HanpshxeHue, Nosly4eHHoe 13 ynpoLeHHol Teopum, coctasnseT 33.7 H/MM2 pacTskeHus Uam cxatus
HanpshxeHue, Noy4YeHHoe 13 yrnpoLeHHol Teopun, coctasnseT 28.9 H/MM2pacTaxeHUs nuam cxatns
HanpshkeHue, NoslyyeHHoe 13 ynpoLeHHoli Teopum, coctasnseT 24.0 H/MM2pacTsxeHUs Uam cxatus
HanpshxkeHve, Nosly4YeHHOe 13 YyNpoLLeHHOI Teopun, cocTaBnseT 19.1 H/MM2 pacTsaxeHns unu cxartus
HanpshxeHue, NoslyYeHHoOe 13 yrnpoLeHHol Teopun, coctaenseT 14.2 H/MM2 pacTsaxXeHusa uam cxatus
HanpshkeHue, NoslyyeHHoe 13 ynpoLeHHoli Teopum, coctasnseT 12.5 H/MM2 pacTsbKeHUs Uaun cxatus
10 HanpsxeHue, NoyYeHHOe U3 YNpoLLEeHHON Teopum, cocTaBnsaeT 2.2 H/MM2 pacTsaXeHNa Uam cxatmsa

© O ~NOOUAWN R

PucyHok 4 - I3MeHeHNs B HanpsXXeHUn nonepek WupuHbl obpasua anoar-ctekna ToNWMHOK 8.2
MM Ha cepefuHe A/nHbI

Ecnu n3BeCcTHO TOYHOE MeCTO Hayana paspyleHns, MOXHO NOMy4YnUTb NyTeM CIOXKHbIX BblYMCAEHWI
TOYHOEe /loKasbHOe HanpsXkeHue npu usrmbe, siBUBLUEECS NPUYUHON paspyweHus obpasua. Ecnu, Tem He
MeHee, paccmaTpuBaTbh BEPOATHOCTb HEAOCTATKOB UK pacnpejeneHne HeAoCcTaTKoB, CylecTByeT Apyroi
noAxoA, KOTOpblAi MOXeT 6biTb BblIGpaH B 3aBUCMMOCTW OT TOro, nosyvyaeTcs N Tpebyemas NMPOYHOCTb Ha
13rn6 M3 Bcex pesynbTaToB WCMbITAHWI Ha M3rn6 (06Las NPOYHOCTL) UMK Xe BKIYaT TO/IbKO pe3y/ibTaThl
no KpaeBbIM pa3pylleHnsaM (kpaeBas NPOYHOCTb). MOXHO MPOAEMOHCTPUPOBATL, YTO MPUMeHeHne Koaddu-

10
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LMeHTa K. K BbIYUC/IAEMOMY HaNPsHKeHU0 n3rnbéa MOXHO MCNONb30BaTh A1 Npeobpa3oBaHNs BblYUCIAEMO-
ro HanpsXXeHns nsrnba BO «B3BELIEHHOE cpefHee» HanpsxeHui usrnba, HasbiBaemMoe I PEKTUBHLIM Ha-
npskeHvem unsrmnba, cwon KoadduuymeHtamm sBnaoTcs:

***% =1.00, KOrga BK/OYEHbI BCE paspyLleHus.

K=KC, KOrfja BK/1l04eHbl TONIbKO KpaeBble paspyLleHuns.

3HayeHne Kc 3aBUCUT OT gedopmalmm obpasua B LeHTpe, 3Ha4eHNs 3TOro napameTpa NpMBOAATCA
B OCT32281.3.

6.3 McnbiTaHne MeTOAOM ABYX KoaKCuasbHbIX KOMel AAS MajblX WCNbITyeMblX naouwiagei
NOBEPXHOCTH
MpumevyaHune - IToucnbiTaHne onucaHo B FOCT 32281.5.

6.3.1 lnkenpgauuns Kkpaesbix 3P eKkToB

OTAeNnbHO 0COBEHHOCTbIO UCMbITAHUA Ha M3rM6 MeTOAOM [BYX KoaKCuMaslbHbIX KO/el, B COOTBETCT-
Bum ¢ FOCT 32281.5 agnsaeTcsA TOT pakT, YTO MaKCUMasibHOMY HanNpsHKeHWto noasepraeTcs TO/bKO OrpaHun-
YyeHHas 06/1acTb NMOBEPXHOCTU o6pasua Kpyrnoin popmbl, 6€3 ee Kpomku. [0 CpaBHEHUD C APYTUMU METOo-
Aamun ucnbliTaHuini Ha n3rmb (Hanpumep. TOCT 32281.3). npu KOTOPbLIX KPOMKM O6pasua noABeprawTcs Mak-
cMMasibHOMY HanpsxeHuo, meton B cooTBeTcTBUM ¢ TOCT 32281.5 npMeHNUM UCKNIOYUTENbHO NS NOA-
BEPXEHHbIX U3rnbarLleMy HanpsxXeHNo NMOBEPXHOCTel (MM pas/NyHbIX COCTOSIHWIA MOBepXHOCTel). Bnuna-
HMe KpOMOK o6pasua, co3gaBaeMoe MexaHU4YecKol XxonoaHoW 06paboTkoli, ycTpaHaeTca ANa 60MbWMHCTBA
o6pasuos.

6.3.2 AHanus3 pa3BuTna HanpsaxeHus

MpenmyuwiectBa, oTMeyeHHble B 6.1.1 1 [16] npunoxeHusa A, onpegensioT BbI6Op mMeTofa ucnbita-
HUA Ha 13rnb6 ABYMSA KoaKCManbHbIMW KOJbLAMW KaK MeTofa onpefesieHna NpoYHOCTM cTekna Ha usrnb. Og-
HUM M3 TakMx NMpenMyLLecTB ABASETCA paBHOMEpPHOe M He3aBucsliee OT HanpaBMeHWs HarpyxeHue obpas-
La HarpyxawlLlmmmMm KonbLoM, KOTOpOe O03HayaeT, YTO HanpaB/eHVe BO3MOXHbIX Ae(DeKTOB NOBEPXHOCTU He
BNVAET Ha pe3ynbTaTr. TeM He MeHee, 3TO OTHOCUTCSA TOIbKO K OrpaHMyeHHbIM npornbam. y0, B LeHTpe 06-
pasua.

Bbiwe 3TOro npegena ypesmepHoe N0Ka/ibHOE HanpshkeHue MOXeT UMeTb MECTO Mo OMOpPHbIMU
KpasiMu Harpy3so4yHOro Kofbla, BENMYMHa KOTOPOro yBENMUYMBAETCA C YBENIMYEeHneM Harpysku. B 1o xe Bpe-
MA TaHreHunasnbHoe U pajuanbHOe HanpsHXXeHWUs npeTtepnesalT NepemMeHHOe U3MEHEHWE, CAULLIKOM CJ/IOX-
HOe AN YNPOLWEeHHbIX pacyeToB. B aTOM cryyae HanpshKeHWUsi, BbIYUC/IEHHbIE U3 TMHEWHOW Teopumn n3rnba,
okasblBaeTCs Ype3MepPHO BbICOKMMM (CM. 6.1).

Ona cooTHoweHMa pa3mepoB Konbua rlri=5. BbIGpaHHOrO 34ecb, AONYCTUMbIA Anana3oH nporuba
npnénusntenbHo 3agaetcsa yepe3 y</h<1l.0. MuHUManbHble 3HA4YeHWS TONWMWH 06pasLoB, yKkasaHHble B
FOCT 32281.5. 6bin1 BbiGpPaHbl A4Ns1 M3TMGHLIX HanpsXeHUin go 600 H/MM2Takum 06pa3oM, YTO ANS YNpyrux
moaynein He meHee 50 KH/MM2 oTHOCUTeNbHbIR Nporn6 yc/h B ueHTpe o6pasua He npesbiwaeT 0.75. PasHu-
Lua HanpshkeHuii B o61act Harpy3o4yHoro Konbua, Takum o6pasom, meHee 2%. B cooTBeTcTBuM € [17] 1 [18]
npunoxexnusa A. Ans ueneit TOCT 32281.5 NpoOYHOCTb HA M3TMG MOXET 6bITb paccunTaHa ¢ UCNOb30BaHU-
eM ucnblTaTeNbHON Harpysku no popmynam, npusefeHHbim B TOCT 32281.5, npu ycnoBuu, 4TO BblAEPXKMN-
BalOTCA pasmepbl Konbla, obpasua U 3Ha4eHUss MUHUMaNbHOM TONLWMHBI 06pas3LoB.

[na 3Toro KBasuJMHENHOro AuanasoHa Harpysku obpasua crnegyloliee BbipaXeHue npumeHseTtcs
ONS Harpy3ok Ha NMOBEPXHOCTU KPYrabiXx 06pasuoB, OrpaHNYeHHbIX Harpy3o4HbiM KOAbLOM, cMm. [11] npuno-
XeHusa A:

F
2k o+1y 2rn F @)

Mpepnonaras NOCTOSAHHOE COOTHOLWEHME MeXAY 3HAYeHUAMU v T ur3u yncnom lMNyaccoHa, p. ANS
obpasua 0,23. dhopmyna, ncnonbdyemas B FOCT 32281.5. gna kpyrnoro o6pasua, MoxeT 6biTb NoNyyYeHa
13 opMySibl:

Ay =<1y =

A @
roe K(=1,09.
Tabnuua 2 nokasbiBaeT BAnAHMe adpdekra MyaccoHa Ha yucno K,.
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Tab6nuya 2 - KoHcTtaHTa K, kak dpyHKuMA oT uncna lMyaccoHa, p

Yucno KoHcTaHTa. K(, anq OwunbkKa, %, KoHcTaHnTa, Ki, gns OwwunbkKa, %,
MyaccoHa, p koney R30 n R45 npegnonaras koney R60 n R105 npegnonaras
M=0.23 p-0,23
0.18 1,059 2.7 0.662 3A
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 0.7
0.23 1.088 0.0 0,686 0,0
0,24 1.094 0.5 0.691 0.7
0.25 1,100 11 0.695 1.4
0.26 1,106 1.6 0,700 2,1

Ona HaTpuil-kanbumeBo-cunmkatHoro ctekna {TOCT 111) ucnonb3lyemoe 3HavyeHune ynucna lMNyacco
Ha cocTtaBnset 0.23. Ana apyrux TMNOB CTeKoN, Hanpumep, 6opocunukatHoro (/2J) n cteknokepamuku ([3]),
3HauveHue K,, cnefgyeT BblbupaTb B COOTBETCTBUM C 4YncaoM lNyaccoHa.

Ons kBagpaTHbIX (MPAMOYronbHbIX) 06pa3LoB ypaBHeHUe 1 npumMeHseTca ¢ UCNONb30BaHUEM Cpef-
Hero 3HayeHus paguyca obpasua:

r.= "~ Y A j =060L ®)

3pecb OB COOTBETCTBYET CpeAHEMY 3Ha4YeHWo pajuycoB KoJjiel, OMUCbIBAKLWMUX U BMNUCAHHLIX B
KBagpat. 3To faeT 3HayeHue KoHcTaHTbl K2= 1,04 gna koney R30 m R45 n K2= 0,674 gna koney R60 n
R105 B TOCT 32281.5 ons kBagpaTHbiX 06pa3L0B HaTpUeBO-KaibLMEeBO-CUINKATHOIO cTekna.

MicnbiTaHMa € ucnonb3oBaHWeM Harpy3oyHoro obopygoBaHus R30 u R45, kak ykazaHo B TOCT
32281.5, nokasann 4To. TaAHTeHUManbHOe HanpsXeHWe Ha Kpak nucta coctasnset nopagka 30% oT makcu-
ManbHOro TaHreHunasbHOro HanpsXeHus (coBnagalwlero ¢ pagnanbHbIM HanpsxeHnem) B npegenax Ha-
rpy304HOro kosbua. Ecnv 3to npuBOAUT K NOJSIOMKe hasi. pekoMeHAyeTCca yBennyuTb paguyc obpasua r3
WA ONUHY CTOPOHbI L 1 Takum o6pas3om yBennuuTb BbiCTynaHue obpasua 3a onopHoe Konbuo. C COOTHO-
weHnem ryr2= 2 nnnm U2r3 = 2 TaHreHymnasnbHoe Hanps)XXeHne Ha Kpakw simcta onpegeneHHo Huke 10% ot
MaKCMManbHOro 3HavyeHusa (cm. [16] npunoxenns A): TakuMm o6pa3om, BO3MOXHOCTb NOBPEXAEHUSA KPOMOK
MOXeT 6bITb NPaKkTUYeckn UcknyeHa. Tem He MeHee, B 3TOM C/lyyae KOHCTaHTbl K- n K2 cnegyet cHoBa
BbIYNCAUTb U3 ypaBHeHunA (1).

B mexnabopaTopHbiX WCAbITAHUAX MPUHLWUN BbIYUCNEHWUSA, ONUCAHHbIA BbllWe ANA KBaApPaTHbIX U
Kpyrnbix o6pasuoB, NPMBOAUT K YA0BNETBOPUTENbHOW COrNacoBaHHOCTU 3HAYEHWIA MPOYHOCTU Ha M3rub,
onpefeneHHbiX 4nsa obenx oopm ob6pasyoB.

7. O6nacTb NPUMEHeHUss MeToA0B UCMbITAHWA

7.1 O6uine orpaHmyeHuns

MeToAbl UCNbITaHWA, onpefenieHHble B 3TOM cTaHgapTe, He NPUMMEHUMbl ANA WCNbITAHWA MHOTO-
CNI0HOTO CTekNa UAn CTeKNonakeToB.

7.2 OrpaHuyeHunna FTOCT 32281.2

OTOT MeToA UCMbITAHNA MPUMEHUM TObKO AN NMCTOBOTO cTekna (cMm. 3.1).

[lekopaTusHoe (y3opyaToe) CTEK/10 MOXeT WUCMNbITbIBATLCA MPU YCAOBUU, YTO MUHUMANbHAA U Mak-
cuManbHas TOMWMHBLI OTKAIOHAKTCA APYr OT Apyra He 6onee yem Ha 30% M He 6onee YeM Ha 2 MM.

7.3 OrpaHuyeHna rOCT 32281.3

JTOT MEeTOoA UCMbITaHNI NPUMEHUM TONbKO A1 INCTOBOrO cTekna (cM. 3.1).

[ekopaTuBHoe (y3opyaToe) CTEK/N0 MOXET UCNbITbIBATLCA 6€3 orpaHnyeHunii.

7.4 OrpaHunyeHuns [1]

3TOT MeTog UCMblTaHWii MPUMEHNM TONbKO A4S NPOMINPOBAHHOIO CTekNa.

7.5 OrpaHuyeHunsa NOCT 32281.5

OTOT MeToA UCMbITAHUN NPUMEHUM TONBKO A8 NUCTOBOrO cTekna (cm. 3.1).

[lekopaTuBHoe (y3opyaToe) CTEKNO0 He cnefyeT UCMbITbIBATb 3TUM METOLOM.
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8 KannbpoBka ncnbliTaTesibHOro o6opynoBaHns

McnbiTaTenbHoe o6opyaoBaHune, ncnonbdyemoe B cootBeTcTBum ¢ FOCT 32281.2. TOCT 32281.3.
FOCT 32281.5 n [1]. gonxHO KannbpoBaTbCsA Nosb3oBaTeNemM pas B TpM MecsAua nepej npoBefeHUeM uc-
nblTaHs.

Onsa ueneit KannGpPOBKN UCNbITATENLHOrO 060PY/0BaHNA CTEK/ISAHHBIA 06paseL, MOXHO 3aMeHUTb Ha
MeTan/inyeckyo (HanpuMmep, cTasbHy0) NNAaCTUHY COOTBETCTBYIOLLEN TOSLLUHBI.

[na BbINONHEHNA KAaNIMOGPOBKN YCUAUSA U3MeEpPUTesibHOro npuéopa oduLmanbHo 0TKannbpoBaHHbI
n3MepuTenb YCUINA C HE3aBUCKHMON LIKANOi C TOYHOCTbIO *1% cnegyeT yCTaHOBUTbL NOC/AeA0BATENIbHO C
npuéopoM M3MepPEHUs YCUNNSA YCTAHOBKN TECTMPOBaHMS.

[nsa BbINONHEHUSA KaNnM6pPOBKM Npubopa n3mepeHus AasneHnsa rasa ouLnanbHO 0TKanMbpoBaHHbI i
MaHOMeTp C He3aBUCUMOW LWKanoi ¢ TOYHOCTbIO +1% cnepyeT yCTaHOBUTL napasnesibHo ¢ Nnpubopom u3-
MepeHusa faB/leHNA YCTaHOBKN TECTUPOBaHUSA.

Ycunve wnu gasneHne cnepyet yBennymeaTb He MeHee Yem B MATb NPU6GAN3NTENbHO 3KBUBANEHT-
HbIX LIAroB, MOKPbIBAWLWMX AMana30oH n3mMepeHnii. Ha kaxaom wware nokasaHus yCTaHOBKM TeCTUPOBAHUA U
odhuynanbHO 0TKaNMbpoBaHHOIO U3MEPUTENIbHOTO npubopa cnepyeT 3anucbiBaTb. Bce nokasaHus [0MKHbI
coBnafartb B npefenax *1% OT NOJIHOrO AnanasoHa usmepeHuit. Ecnu pasHuuya mexay AByMs nokasaHuAMM
npeBocxoanT +1%. n3mepuTesnbHbI NPUGOP YCTAHOBKM TeCTUPOBaHMA cnefyeT COOTBETCTBYWOLWMUM obpa-
30M HacTpOUTb.

Ona kannbpoBkn cnefgyeT UCNonb3oBaTb TONLKO OULMANBHO OTKanNbpoBaHHble M3MepuTe/bHble
npuéopsl. A HUX cnefyeT NPOBOAUTL KanM6poBKY Kaxable Tpu roja.

9 PekomeHgauum no 6e30naCHomy NCMNMOJIb30OBaHNK UCNbITaTe/IbHOIO 060py-
AOoBaHUA

B nomelweHun, rae mcnonb3yetca ucnbiTaTtesnibHoe o060pyAoBaHMe, U COTPYAHUK, NPOBOASAWMIA nC-
nbiTaHve. v Apyrne nLAN MOTYT nofBepraTtbCcs ONacHOCTU, 06yCNOBMAEHHON KOHCTPYKUMed 060pyaoBaHns un
nosefeHnem obpasua.

O6opypoBaHue AN UCNbITAHUA MaTepuasnoB JO/KHO GbiTb CKOHCTPYMPOBAHO Takum 06pasoMm, 4To-
6bl COTPYAHUK, NPOBOAAWMNIA NCNbITAHUS, N OCTasbHble COTPYAHUKM 6blNM 3alUlLeHbl HACKOJIbKO 3TO BO3-
MOXHO OT OMacHOCTel BCcex BUAOB, Koraga o6opyfoBaHue paboTaeT Hagnexalumm obpasom.

MeToAbl MCMbITaHWiA, ONUCaHHbIE B 3TOM CTaHAapTe, OCHOBaHbl Ha pa3pylleHuu cTekna noj BbICO-
KMMU Harpyskamu; TakuM o6pas3oMm, cylecTByeT O4YeBWAHAs ONACHOCTb OT OCKOJIKOB cTekna. CooTBeTCT-
Byl e MepPbl NPeAOCTOPOXHOCTU AO/KHbI GbiTb NPUHATLI B NpoLecce NpoBeAeHUss UcnbiTaHnii o6pasyos
cTekna ANs npefoTBpalleHus TpaBM OT OCKOJIKOB CTek/na Kak AN NuLl. NpoBOASAWMX UCMbITaHWe, Tak u ansa
Habnogatenein. 9T Mepbl MOTYT BK/lOUaTb B Ce6A cneayloLiee;

- NCMONb30BaHWE COOTBETCTBYIOL e 3aWUTHOW OAeXAbl, HanpuMmep, 3alWNTHbBIX OYKOB W Mepyartok,
0COBEHHO AN MaHUNyNsaunuii c o6pasyaMu cTekna u 0CKonKamu;

- NpUMeEHeHMe KNeiKoi NeHKN Ha MOBEPXHOCTM CTeka, KoTopas He NoABepraeTcs HaNPsHKeHU n3-
rmba. ons obecneyvyeHms, 4Tobbl BCe OCKOIKM yaepXunBannucb BMecTe nocse o6pbiBa;

- MCcnofb30BaHWe NpPo3payHbiX 3KPaHOB 6e30MacHOCTM Mexay HabnwogatensMu u (Mnu) NpoBoAsA-
WWUM UcnbiTaHMe n 06pasLLoM.

Ecnn 3T0 HEBO3MOXHO U3-3a

- 0c060ro xapakrtepa npotecca UcnbiTaHus;

- pasnN4YHoOro M Henpeackasyemoro nopeAeHns o6pasua B Xxo4e UCNbITaHNS.
o6ecneunTb 6€30MacCHOCTb PaboTbl C UCNbITATENbHbBIM 060pyA0BaHNEM C NOMOLLbI0 pa3paboTku mep wuam
[ONOMHUTENbHBIX PYHKUMI 6e3onacHoCTW. Micnonb3oBaHMe UcnbliTaTeNbHOro 060pya0BaHna cnepyeTt orpa-
HUUUTL TPYNNON Ntofeld, KOTopble CNOCO6HbI OLEHUTH BO3MOXHbIE PUCKU.
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