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[lpeancnoBue

1 NOAIroToBJIEH ABTOHOMHONM HEKOMMEPYECKOU opraHn3aunen «LeHTp HopMmnpoBaHua, ctaHgapTu-
3aumMun n Knaccudmukaumm KoMno3nToB» npu ydactum OdbbeguHeHna opugundeckmnx nuu «Coro3 npon3BoauTe-
nen KOMNO3NTOB» HA OCHOBE CODCTBEHHOIO NepeBoa Ha PYCCKUN A3bIK aHMMOA3bLIMHOW BEPCUN YKA3aHHOIO B
NYHKTE 4 cTaHaapTa, KOTOPbIM BbINONMHEH TK 497

2 BHECEH TexHun4yeckum kommuteTom no ctaHpgaprtusauum TK 497 «k Komno3nTbl, KOHCTPYKLIMKU U U3AENUS
N3 HUX»

3 YTBEPXXOEH U BBEJEH B OEVCTBWE Mpukazom deaepanbHOro areHTcTea no TeEXHUYECKOMY pe-
rynupoBaHuto n metponoruun ot 4 unrona 2016 r. Ne 802-ct

4 HacTodwunKn ctaHpgapTt aBnderca MmoanduumMpoBaHHbIM MO OTHOLLEHUIO K MEXAYHAPOAHOMY CTaHAaap-
TY MCO 10468:2003 «TpyObl N3 apMUPOBAHHbIX CTEKMOBOMMIOKHOM TEPMOPEAKTUBHbLIX NracTtukos. Onpeae-
NeHue AONroBpemMeHHOW yaernbHOW KONMbLUEBOW XKECTKOCTU MPWU MON3Yy4YECTU B YCNOBUAX BNAXXHOCTU U pac-
yeT KoadpduumeHTa nonsdy4vectu B ycnosuax snaxxHoctmn» (ISO 10468:2003 «Glass-reinforced thermosetting
plastics (GRP) pipes — Determination of the long-term specific ring creep stiffness under wet conditions and
calculation of the wet creep factor», MOD), Bkntoyaa nameHenmne Kk Hemy Amd 1:2010, nytem n3amMeHeHusa co-
AePXXaHNA OTAENbHbLIX CTPYKTYPHbIX 9NEMEHTOB, KOTOPbLIE BblAENEHbI BEPTUKANBHOU NUMHUEN, PACNONOXKEHHOW
Ha NONAX HANPOTUB COOTBETCTBYIOLLIErO TEKCTA.

OpUrnHanbHbIN TEKCT 3TUX CTPYKTYPHbLIX SNNEMEHTOB MPUMEHEHHOI0 MEXAYHAPOAHOro craHaapra npu-
BeJleH B AONONHUTENBHOM npunoxkeHun OA. OtaenbHble CTPYKTYPHbLIE 3NEMEHTblI U3BMEHEHBI B LIENAX COOMIOo-
NEHNA HOPM PYCCKOIro A3blka U TEXHUYECKOIo CTUNA U3NO0XKEHNA, a Takke B cOoTBETCTBUM ¢ [OCT P 1.5—2012.

CpaBHEHNE CTPYKTYPbl HACTOALLEroO CTaHAAapTa CO CTPYKTYPOU yKa3aHHOro MexxayHapoaHoro craHaaprta
NPUBEAEHO B AOMNONHUTENBHOM NpunoXxeHuun Lb.

B HacTrodwem craHagaprte pasgen 2 uamMmeHeH B COOTBETCTBUM C OCODEHHOCTAMWU POCCUMUCKONU HaLIMO-
HanbHOU CTaHAAPTU3aLUM.

[1pU NPUMEHEHNN HACTOALLErNO CTaHAapTa PEKOMEHAYETCH NCNONb30BaTh BMECTO CChINMOYHbIX MEXXAYHa-
DOAHbIX CTAHAAPTOB COOTBETCTBYIOLLUNE UM HAUUOHANbHbLIE U MEXTOCYAapPCTBEHHbLIE CTAHAAPTbLI, CBEAEHUA O
KOTOPbLIX NPUBEAEHLI B AOMNONMHUTENBHOM NpunoxeHuu B

5 BBEJEH BINEPBbIE

[lpasuna npumeHeHus Hacmosawleao cmaHoapma ycmaHosneHbl 6 OCT P 1.0—2012 (pa3den 8).
Hpopmauusa 06 usMeHeHUdaxX K HacmosauwemMy cmaHoapmy nybrnukyemces 8 €Xe200HOM (10 COCMOSAHUI0 Ha
1 aHeapsa meKyuweao 200a) UHopmauluoHHOM yKkaslamerne «HauuoHaribHble cmaHoapmbily, a ouyuarnbHbilU
meKcm U3MEeHEeHUU U rornpasoK — 8 eXXeMeCcsa4YHOM UHGOPpMaUUOHHOM yKazamere «HayuoHarbHbie cmaH-
dapmbi». B crniy4ae nepecmompa (3amMeHbl) unu OmmMeHbl Hacmosduieao cmadoapma coomeememeyroulee
yeeodomrieHue byoem onybrnukoeaHo 8 brixkalluemM 8biflyCKe exXeMeca4YHo20 UHDopMayUOHHO20 yKasamers
«HauuoHarnebHbie crmaHoapmsbi». Coomeemcemesyrowlasa UHgopMayus, yeeOoMIIeHuUe U mexKkecmsl pa3mewyaroms-
CA maKkxxe 8 UHopMaUuUuoHHOU cucmeme obLlyea0 nomnpb308aHusa — Ha oguyuanbHOM caume ®eoeparibHo20
azeHmemea rno mexHuU4YecKomMy peaynupoesaHuro U Mmemporsioauu 8 cemu ViimepHem (www.qost.ru)

© CtaHgaptuHdopm, 2016

Hactoswmmn ctaHaapt He MOXET ObITb MONTHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U pac-
NMPOCTPaHEH B Ka4yecTBe odhmuumnanbHoOro nagaHusa 6e3 paspewesHns degepanbHOro areHTcTaa no TEXHNYECKO-
MY PErynmpoBaHuIO U METPONOTUN
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HALULWOHAJIIbHBIN CTAHOAPT POCCUUNCKON PEOEPALUNWN

TPYBbl W OETAIIN TPYBONPOBOLOB N3 PEAKTOINJIACTOB,
APMANPOBAHHbIX CTEKJIOBOJIOKHOM

MeToa onpegeneHua AONroBpeMeHHOU yaernbHOU KONMbLIEBOWU XECTKOCTM
npu non3y4vyecTtu u Ko3ad puumeHTa non3yyecTv Nnpu BO3AeUCTBUU Bnaru

Fiberglass-reinforced thermosetting plastic pipes and parts of pipelines. Test method for long-term specific ring
creep stiffness and wet creep factor under wet conditions

[ata BBeaeHua — 2017—01—01

1 ObnacTtb NPUMEHEHUS

HacTodawmun ctaHgapT pacnpocTpaHaeTca Ha TpyObl U geTtanu TpydbonpoBoA0B U3 PpeaKTonmnacToB, ap-
MWUPOBAaHHbLIX CTEKNMOBOJIOKHOM, U YCTAHABNMUBAET METOA onpeaeneHna AoNroBpeEMEHHON yaenbHOWN KONbLIE-
BOW >KECTKOCTU NPU NON3y4YeCcTn U KoadpduumeHTa non3yyect npu Bo3geNCTBMKU BNaru.

2 HopMaTuUBHbIE CCbIJIKN

B HacTodLlemM cTaHaapTe NCNONb30BaHbl HOPMAaTUBHBLIE CCbINTKM HA CNEAYOLINME CTaHAapPThblI:
[OCT P 54559—2011 Tpybbi u 0emanu mpybornposodos U3 peakmoriacmos, apMuposaHHbIX 80J10K-

HOM. TepMuHb!l U orpeoerneHus
[OCT P 55071—2012 Tpybs! u oemarnu mpybornpoeodoes U3 peakmonsacmos, apMupo8aHHbIX CIMEKJI0-

80/10KHOM. MemoObi ucnbimanrul. OnpeoeneHue HadyanbHoU yOernbHOU KOmbUeasoU XXecmxKkocmu
[OCT P 55077—2012 Tpybbi u oemasrniu mpybornpoeodos U3 peakmornsacmos, apMuposaHHbIX cme-
KJ/1080/10KHOM. MemoOb! onpeodeneHus XuMu4eckKkol cmoUuKkocmu eHympeHHeU rnoeepxHocmu 8 ycriogusax Ha-

2PYKEHUS

[MTpumedvyaHune — pu NoNb30BaHUN HACTOALLUM CTaHAapPTOM LenecoodpasHo NpoBepUTb AENCTBUE CChINTOMHBIX
CTaHAapToB B MHOPMAaLMOHHON cucTeMe 0OLLIEro Nonb3oBaHUA — Ha opuumMansHoM cainTe PefepanbHOro areHTcTBa no
TEXHUYECKOMY PErYIUPOBAHUIO U METPOSIOrMK B CETU VIHTEPHET MU NO EXErogHoMy MHPOPMaLNOHHOMY YKasaTento «Ha-
LINOHamnbHbIE CTAHAAPThI», KOTOPLIA OMyBNMKoOBaH NO COCTOAHUIO Ha 1 SSHBapSA TEKYLLIEro rofa, U no BbIMycKaM eXeMeCcsu-
HOro MHhOPMAaLMOHHOIO yKkasartensi «HaunoHanbHble CTaHAapThI» 3a TEKYLLUIA rof. Ecnu 3aMeHeH CcChINOYHBIR cTaHaapT,
Ha KOTOPbIA AaHa HefgaTupoBaHHaA CChbiNlKa, TO PEKOMEHAYETCA UCMONb30BaTh AEACTBYHOLLYH BEPCUIO 3TOr0 CTaHAapTa
C YYETOM BCEX BHECEHHbLIX B JaHHYI0 BEPCUIO M3MEHEHNIA. Ecnn 3aMeHeH cChINOYHBIA CTaHAapT, Ha KOTOPLIA AaHa AaTu-
POBaHHas CChINIKa, TO PEKOMEHAYETCS UCMOMNb30BaTh BEPCUIO 3TOMO CTaHgapTa € yKasaHHbIM BbllUe rofoM YTBEpX[eHUS
(NpuHATUSA). Ecnn nocne yTBepXAeHNsa HacTOsILLEro cTaHgapTa B CCbINMOYHbIA CTaHAapT, Ha KOTOPLIA AaHa AaTupoBaHHas
CCbINKa, BHECEHO U3MEHEHWe, 3aTparmBatoLLee MofoXeHUe, Ha KOTOPOe AjaHa CChIfika, TO 3TO MONOXeHNe PEKOMEHYETCS
NPUMeHATb 6e3 y4eTa JaHHOro M3aMeHeHns. Ecnu cebifoYHbIA cTaHaapT OTMeHeH Oe3 3aMeHbl, TO MOMOXEHNE, B KOTOPOM
[laHa CCblflKa Ha Hero, pekoMeHAyeTcsa NPUMEHSTb B YacTU, He 3aTparnBatoLLei STy CChIKY.

3 TepMUHbI N onpeaneneHus

B HacTodawem cTtaHaapTe npuMeHeHbl TeEpMUHBbI Mo FOCT P 54559, a Takke cneayroLwme TEPMUHBI C CO-
OTBETCTBYIOLLUUMU ONpeaeneHnsaMum:

N3pnaHune odpuyunanbHoe
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3.1

CXKumarwuw,aa Harpyska F, H: Harpyska, npunoxeHHasa K Tpyoe u Bbi3biBalOLLAA KOMbLEBYIO Aedop-
MaLIUIo.

[TOCT P 55071-2012, cTtaTtba 3.1]

3.2

cpeaAHUU AnameTp dcp, MM: nameTp oKpy>XHOCTU, COOTBETCTBYIOLLMN cepeaUHE NONEPEYHOIo CeYe-
HUA CTEHKU TPYOLI.

[TpumevyaHne — CpegHun guameTp dcp,

MM, BbBIMUCIIAKT No hopMyre
dep = Ay — €, (1)

rae d, — cpefHee 3Ha4yeHne HapyxHoro gnamerpa TpyObl, MMm;
e — cpefHee 3Ha4YeHne TOMNLUNHBI CTEHKN TPYyObl, MM.

LonyckaeTtca onpeaendartb cpeaHUn gnamMeTp dcp no popmyne

Ogp = 0o + ©. 2)

rae d,— cpeaHee 3Ha4yeHne BHyTPEeHHero gnamerpa Tpyobl, MM.

Takoke fonyckaeTcs BbIYUCISTL CPEAHUI AuameTp d, Mo dopmyne

d,=—-6, (3)

cp T

rae /, — cpeaHee 3Ha4YeHune ANMHbI OKPYXKHOCTU MO Hapy>XHOMY AuameTpy Tpybbl, MM.

[TOCT P 55071—2012, cTtatba 3.4]

3.3

HayaribHas yaenbHas KONMbLUEBas XECTKOCTb S,, H/M2: HayanbHOe 3HauyeHne yaenbHOW KOMbLEBO
YXECTKOCTU TPYOb.

[TOCT P 55071—2012, cTtaTtba 3.95]

3.4 ponroBpeMeHHas yaernbHaaA KONMbLEBasA XECTKOCTb NPU NON3y4yecTu S, 4 creep,wet> H/M?2: 3Ha-
YeHUe yaAENbHOMU KONbLIEBOWU XXECTKOCTU B «MONMOXEHUU 1» 3a X NET NpU BO3AEUCTBUM BNarn, Nony4yeHHoe
nyTeM JKCTpanonaunm n3amMepeHnin JonNroBpeMeHHON XeCTKOCTU NPU NOCTOAHHOU HarpyskKe.

3.5

konbueBaa aedopmauuna y, M. BeptukanbHoe U3MeHeHne auamerpa Tpyobl, YNOXXEHHON rOPU30H-
TanbHO, BCNEACTBUE BO3AENCTBUA BEPTUKANBHOU CXKUMAIOLLEN HArPy3KHU.

[TOCT P 55071—2012, cTtatba 3.2]

3.6 gonroppeMeHHan KOHI:LI,E?&FI aedopmMauma Yx.1.wetr M: 3Ha4yeHue Konbueson aedopmauunmn y B
«MonoXXeHun 1» 3a x NeT npu BO3AENCTBUK Bnaru.

4 CyuwlHOCTbL MeToaa

CyLIHOCTb METOoAAa 3aKmio4aeTcsd B Harpy>XeHuu odpasua Ans UCnbiTaHUKU, PacCnoONOXEHHOro ropu-
30HTalNbHO U MOTPY>KEHHOIro B BOAY, NPU 3adaHHOU TeMMNepaTtype, AnamMmeTpanbHON CXKMMAalOLLEN HArpy3Kou
Ha BPEMSA, B TEYEHUE KOTOPOro NPUNOXXeHHaa Harpy3ka octaeTcd noctodaHHOW. KonbUeBYO aedopmMauunto
N3MEPAIOT Yepes 3agaHHble MPOMEXYTKU BPEMEHN A0 AOCTUXKEHUA pacyeTHoON aedopmaunn (cm. 7.8). o
pesynbraTtaM UCNbITAHUU ONPEeaEenAoT AONTOBPEMEHHYIO YAENbHYIO KONbLIEBYIO XXECTKOCTbL MPU NON3Y4YECTH
N KOIPMULIMEHT NON3y4e€CTU NPU BO3JEUCTBUN Braru.

2
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5 ObopynoBaHue

5.1 YctaHoBKa AnA UCMbITAHWIA Ha cXkaTtue, obecneymBatoLLas cxxXaTtue norpy>XeHHbIX B Boay obpasLoB
AN UCMbITaHWA C NOCTOSAHHOW CKOPOCTbIO NepeMELLEHU aKTUBHOIO 3axBaTa U U3MepeHUe Harpysku ¢ no-
rpeLlHoCcTbio He 6onee + 1 % OT M3MepsAEMOl BENMUYUHBLI. YCTaHOBKA ANSA UCNbITAHWA Ha cXaTtve [ormKHa
BKITIOMATL Harpy»xatoLwue nnowaakm no 5.2. Heobxognmo yb6eauTtbcst B TOM, YTO Ha NpUnaraeMyto CUny He
BO3[EACTBYIOT rmapocTaTuieckme addeKTbl NN TpeHue.

5.2 MNMnowaaxku Harpyxawouwme

5.2.1 Harpy><arowjue nnowjaakm AomMKHbl ObITh BbINONHEHLI B BUAE Napbl NnacTtuH unu opyckos. [ nas-
Hble OCW Harpy>karoLux nNnowanoK AoOMKHbI ObiTb NepneHAnKYNspHbl U OTLUEHTPOBaHbI K HAanpaBneHUIo Npu-
NOXXEeHHON CXXUMaIOLLEW Harpy3ku B COOTBETCTBUM CO CXEMOW HarpyxeHus obpasua, npuBeLeHHOW Ha pu-
CyHKe 1. Harpyxarwuwue nnowaakym A0MKHbl ObiTe NNOCKUMU, MaAKUMU, POBHBIMUA U napannenbHbIMU OpYr

Apyry.
Harpyx(arou.me NMNNOLWadK AOJ1XXHbl ObITb N3rOTOBNEHbI U3 FI/I,EI,pOCTOFlKOFO MaTepualia.

1 1
— e _
3 e = 3
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a — C NOMOLLbIO NNacTUH © — ¢ nomoLwbio OpyckoB

1 — eMKOCTb C BOAOWU, 2 — aaTtduk gedopmauun; 3 — ypoBEHb BOA bl 4 — cTaTuUdeckasa Harpyska; O — CKuMaloLlasa Harpy3ka F;
6 — nnactuHel, 7 — Opyckn; 8 — obpaseu ANnA NCNbITAHUKA, 8 — LUMPUHA NJIOCKOU NoBepxXHOCTU Opycka

PucyHok 1 — Cxembl HarpyxeHust obpasLoB

5.2.2 lLnpuHa nnactmH gormkHa ObiTb He meHee 100 mm, gnuHa — He meHee AnuHbl obpasua, Ton-
LLIMHA — HE MEHEEe 6 MM.

[TnacTuHbl 4OoMKHbI ObITb AOCTATOYHO XeCTKumMu, 6e3 sugumoro nporuda unuv gedopmanmm BO BPEMS
MCNbITAHWUMN.

5.2.3 bpycku gomkHbl ObITb 4OCTATOUHO XECTKUMU, 6e3 Buanmoro npornba un aedpopmauum Bo BpemMs
ncnbiTaHUn. Kaxxabin BPyCOK OOMKEH UMETb 3aKpPyrneHHbIe Kpasa U NNOCKYK NOBEPXHOCTb (CM. PUCYHOK 1)
Oe3 OCTpbIX Kpaes.

LLinpuHa 6pycka gomkHa 6biTh 0T 15 40 55 MM.

bpycku A0nmKHbl ObiTb TAKOW (POPMbI, YTOOBLI BO BpEMSA NPOBEAESHUA NUCNbITAHUA OHU KOHTaKTUpOBanu ¢
0bpa3LUOoM TONbKO NOCKON NOBEPXHOCTLIO.
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5.3 EMmKocTb, HanonHeHHaa sBoaon ¢ pH (7 £ 2) n cHabxxeHHas yCTPOUCTBOM, NOoAAepP>XUBatoLLIMM 3a-
IAHHYIO TemnepaTtypy Bodbl. Pasmepbl eMKOCTU AOIMKHbI ObITb AOCTATOUHbIMU AN 00ecnevyeHnsa NoriHoro
norpy>keHua odpasua B Boay.

5.4 [Ina namepeHnsa AnuHbl, AnamMmetTpa 1 TOMLLUUHbI CTEHKN TPYObl MCMOMb3YIOT CPeaAcTBa USMEPEHUN,
obecneynBatoLLme N3MePEHN JaHHbIX pa3MepPOB C NOrPeLUHOCTbIO, YCTAHOBNEHHOU B 7.2—7 4.

5.5 [latyuk ang usmepeHunsa Kkonbueson gedopmanmm ¢ norpeLuHocTbio He bonee £ 1 %.

6 [logroroBka K NnpoBeAEeHUIO UCNbITAaHUN

6.1 NMoaroroBka ob6pasua Ana ucnbiTaHUN

6.1.1 Obpaseu npeacraBngaeT codboun oTpe3ok Tpyobl. [AnnHa obpasua gomkHa ObITb yKa3aHa B HOpMa-
TUBHOM JOKYMEHTE UINU TEXHUYECKON AOKYMEHTALMU HA U3genue, Jonyctumoe OoTkNoHeHne — = 5 %. Ecnu
anuHa obpasua He ykasaHa, To oHa AomkHa coctasnatb (300 £ 15) mMm.

Topubl obpasua AoMmKHbI ObITb TMagkMMu, POBHbIMU U NEPNEHANKYNAPHLIMKU OCU TPYOLI.

Baonb obpasya no Hapy>KHOW UM BHYTPEHHEN NOBEPXHOCTU TPYObI € arom B 60° no OKpy>XHOCTU Ha-
HOCAT NPAMbIE NTMHUU, BbINONHAOLLUWUE PONb ONOPHbIX NMUHUN.

6.1.2 [na ucnbiTaHUM MCNONbL3YIOT ABA obpa3ua, ecrnu MHOE HE YCTAHOBMEHO B HOPMATUBHOM [ OKY-
MEHTE UNN TEXHUYECKON AOKYMEHTALIMU HA N3aenue.

6.2 KOHOUMUMOHUpPOBAHMUE

Obpasubl Anga ucnbiTaHUM KOHAULMOHUPYIOT B COOTBETCTBUU C TPpeEOOBAHUAMU HOPMATUBHOTO [OKY-
MEHTa UNKU TEXHUYECKOU AOKYMEHTALIUMN.

7/ IlpoBegeHne nUcnbiTaHU

7.1 IamepatoT AnnHy Ka)xaoro odopasua ansg ucnbitTaHMn BAOMb OMOPHOW NMMHUK C MOTPELLUHOCTbIO HE
oonee + 1,0 %.

PaccuyuTbiBalOT CpeaHtolo AnMHY obpasua no pesynsraram LUECTU N3SMEPEHUN.

{.2 V13mepsatoT TONLWKUHY CTEHKM 00pasLa ¢ KaXXaou CTOPOHbI ONMOPHbLIX FIMHUI C MOrPEeLLHOCTLIO £ 0,2 MM.

PaccunTtbiBalOT CPEAHIO TONLWWMHY CTEHKKU MO pe3dynbraram 12 nsamepeHun.

7.3 \amepdaioT BHYTPEHHUU AMAMETP NocepeguHe MeXay KaXKaou napou NPoTUBONONOXHbLIX OMOPHbIX
NMUHUIA NN BHELLHUW AnameTp obpasua ¢ norpewHoctbio £ 0,5 MM. Bbluncnaior cpeaHmn auameTtp no gop-
Myne (1) nunu (2).

7.4 YcnoBua npoBeaeHNda UCMbITAHUA — B COOTBETCTBUM C TPeOOBaAHUAMU HOPMATUBHOTO JOKYMEHTA
UNN TEXHUYECKOU AOKYMEHTALIMK HA N3genue.

7.5 OnpenensaoT Ha4anbHY0 yaenbHYO KONbLEBYIO XXECTKOCTb Sy M Ha4anbHYO yAENbHYIO KONbLEBYIO
KECTKOCTb AM1A Napbl ONOPHbBIX JIMHUN Sj 4, 0003HaYEHHBIX Kak «nonoxexnue 1» no FOCT P 35071. Cxuma-
lOT obpaseL TaK, YTodbbl 3Ha4eHue ot 0,13 % e, A0 017 % €5 OblNO AOCTUTHYTO B Te4eHUe 3 MUH. [1pn 3TOM
OUKCUPYIOT CXKUMAIOLLYIO Harpysky F.

Pac4yeTHylo AedhopmMmaLuto € BBIYUCNAOT MO dopmMyne

428 de ;’1 100
cp cp
& = ’ 4
2d

cp

ie e — cpegHee 3Ha4YEeHUe TONWMUHbI CTEHKU TPYObI, M;
y{ — KonbLeBasi aecopmaLmns B «NONOXKEHUN 1», M;

dop — cpeaHee 3HavyeHue anameTpa, M.

/.6 YcraHaBnuBaloT obpasel B yCTAHOBKY AN UCMbITAHUWA TAKUM 00pa3oMm, YTOObI MPOTUBOMOIOXKHbIE
OMOPHbIE NUHUN (CM. 7.5) KOHTAKTUPOBANUN C Harpy>katoLimmu nnowtaakamm. KOHTakT mexay oopasLom 1 Ha-
rpy><atonmMu nnowtaakamm gormkeH ObiTb 0AMHAKOBLIM MO BCEN NMUHUK KOHTAKTA, HarpyxatroLume nnowiaaku
He JOIMKHbI ObITb NMNEPEKOLLUEHbI.
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{.7 YCTAHOBKY ANA ncnbiTaHMm NOMELLAOT B EMKOCTb, KOTOPYIO 3anOoNnHAI0T BOAOU TakK, YTOObI obpaseL
OblI MONHOCTbLIO MOTrPY>XeEH B BOAY.

7.8 K obpasuy npuknagbiBaloT CHXUMAIOLLYIO HArpy3ky F 40 AOCTUXEHUA pacyeTHOU aAedhopmMmauunm £,
(CM. 7/.5), npn 3TOM pacyeTHaa gedopmauuns £, AOIMKHA OblTb AOCTUTHYTA B TeYeHUe 3 MUH. PUKCUPYIOT
CXXMMAIOLLYO Harpy3ky u KonbLEBYIO AedopmMaLuio.

/.9 [lonroBpeMeHHy0 KonbueBylo agedopmMmaunto USMEPAIOT NMPU NOCTOAHHOM 3HAYEHUU HArpy3ku. 3a-
MUCbIBAIOT AONMTOBPEMEHHYIO KONMbLUEBYIO A€dOpPMaLIMIO C NOTPELLUHOCTLIO £ 2 % He no3XKe yem vepes 1 4 no-
CNne NPUNoXXeHua Harpy3km 4yepes paBHblie NPoMeXyTku BpemeHn B TedeHue He meHee 10000 4. IHTepBan.
OOMKHbI ObITb TakMmu, 4YToOblI 10 NokaszaHuim ObIiNM B3ATbI C MPUMEPHO PaBHbLIM UHTEPBANOM AN KaXaoro
BpeMeHHoro nopaaka lg(d).

[MTpumeyvyaHune — Npn nsmepeHnn gedopmaLnm U3MepPALOT U Harpy3sKy. Ecnn Harpyska nsmeHunach, To €e J0-
BOAAT 40 NPEXHEro YPOBHS C LIENbI0 NoAAepXXaHWs MOCTOAHHOMO 3Ha4YE€HUS.

8 ObpaboTKa pe3ynLrartoB

8.1 CTpodaTt rpaduk 3aBMCMMOCTU AedhopmMaunn OT BPEMEHU B nNorapudPmMmnyecknx koopamHartax. Ans
yNpoLUEeHUA NOCTPOEHNA rpadduka B NPUNOXEHUU A NPUBEAEHO CONMOCTABNEHUE NorapudpMmnyeCcKkon u NMHEN-
HOW LLUKan BPEMEHMN.

PerpeccnoHHbIn aHanus npooAdaT B cootBeTCcTBUM C [OCT P 55077 (npunoxxeHue A).

8.2 IlonroBpeMeHHYI0 yaernbHYIO KONMbLEBYIO XXECTKOCTb NMPU NON3y4eCcTu S

2
X,1 ,CrEEp,WEt’ H/M 1 BbIYNCIA-
0T NO ¢popmyne

[ F
= (5)
) 4 x,1,wet

Sx.1 creep,wet —

rae f— KO3MPUUNEHT AedopMaLInU;
F — cxumatroLlaa Harpyska, H;
[ — cpeaHasa agnuvHa obpasua, M;
Yx 1 wet — AONroBpemMeHHas KonbLesas aedcopmauna (cm. 7.8), M.

KoadbduumneHT aecbopmMmaunm BbIMUCNAKT N0 hpopmMyrne

/ \
2500 _
f = 1860 +°22% |10-5. (6)
\ Op
2
8.3 PacyeTHylo JONrOBPEMEHHYIO YAENbHYIO KONMbLUEBYIO XXECTKOCTb MPU NMON3y4eCcTy Sx,creep,wet= H/m<,
BbIYUCNAIOT N0 POPMYNeE
Sx,creep,wet — SU l'-‘Y'Jr.,.t:neue|::;,m.iruet:, (7)
rne So — HayanbHas yaenbHas KonbLeBasi XX€CTKOCTb, H/m?:
Oy creepwet — KO(pPULMEHT NON3YYECTU NPU BO3AEUCTBUU BRaru.
8.4 KoadhbduuMeHT Nnon3y4yecTtu npu BO3AENCTBUU BNaru Oy creeprwet BEIMNCIAIOT MO dopmMyne
x,1,creep,wet (8)

Uy creep,wet = )
y y SO 1

e Sy 4 — HavanbHas yaenbHasa KonbLeBasi XXeCTKOCTb B «MOMOXEHUN 1», H/m?.

MpumedaHune — KoadhdUUMEHT NON3y4eCTU ABNHAETCH CPeAHUM apuPMETUHECKUM 3HAYEHUEM, NOJTYyYEHHBIM
NnNsi AByX obpasLoB.
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9 lNpoTokon ucnbiTaHn

Pe3ynbraThbl UCNbITAHUU 3AHOCAT B MPOTOKON UCNbITAHUN, KOTOPbLIU AOIMKEH COAEePXKaTh:

- CCbIJIKY Ha HacCTOALUMKW CTaHaapT,;

- UHoOpMauuo, HeobxoauMyYI0 And NONMHOW naeHTudukaummn odpasuoB: reoOMETPUYECKNE Pa3MEPDI
00pas3uUoB; y4acTOK TPyObl, OTKyAa OblNn Bblpe3aHbl 00pasLbl;

- KONMM4YeCcTBO 0DOPAa3LIOB;

- UHhopmMauuio 06 obopyaoBaHun, B TOM YMCne 0 NPUMEHEHUU NNACTUH U/ MnNu OPYCKOB, LULMPUHY MIO-
CKOWN NOBEPXHOCTH;

- YCNOBUA KOHANLMOHUPOBAHUA, NPU HEOOXOAUMOCTM;

- Ha4arnbHYO yAEenbHYIO KOMbLEBYIO XECTKOCTb S, H/M?2, 1 HaYyanbHYIO YAEMNbHYIO KOMbLEBYIO YKECT-
KOCTb B «MONOXeEHUN 1» S 4, H/m?:

- CKUMAIOLLYIO HArpy3Ky U KonbLeBylo Aedhopmauunio Ana Ka)goro oobpasua ans ucnbliTaHUM;

- TemMnepartypy U pH BoAblI;

- rpadouK 3aBUCUMOCTU AgedpopmMaLnmn OoT BPEMEHN B NOrapudPmMmnyecKknx KoopanHarax, npm Heoodxoau-
MOCTWU,

- JONTOBPEMEHHYIO YAENBLHYIO KOMbLIEBYIO XXECTKOCTbL MPU NON3YYECTU S)(,1 creep,wet;

- KOAPPUUNEHT NON3Yy4YECTU NPU BO3AEUCTBUN BNaru Oy creep,wet 4151 KAXKI0TO NCNbITAHHOTO obpasua;

- PACYETHbLIN KOIMPPULIMEHT NON3YyYECTU NPU BO3AENCTBUU BNarn (CMm. 8.3);

- nodble akTopbl, BANAIOLLME HA pe3ynbTaTbl UCMbITAHUN;

- BpeMSA NPoBEAEHNA UCMbITAHUN, \;

- AaTty UCNbITAHUMN.
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[TpunoxeHue A
(cnpaBoYHoOE)

ConocTtaBneHue norapudPMmMyecKou U IMHENHOMN LKA BPEMEHM

Tabnuua A.1
Bpema ¢ Bpemasa ¢
g(f), 4 Ig(f), 4

MWH Y 0eHb MWH Y 0EeHb
0,0 60 1 0,042 2,5 18974 316 13,18
0,1 70 1,3 0,052 2,0 23886 398 16,59
0,2 95 1,6 0,006 2,7 30071 501 20,88
0,3 120 2,0 0,083 2,8 37857 631 26,29
0,4 191 2,5 0,105 2,9 47660 794 33,10
0,5 190 3,2 0,132 3,0 60000 1000 41,7
0,6 239 4.0 0,166 3,1 75536 1259 52,5
0,7 301 5,0 0,209 3,2 95094 1585 66,0
0,8 379 6,3 0,263 3,3 119716 1995 83,1
0,9 477 7,9 0,331 3,4 150713 2512 104,7
1,0 600 10 0,42 3,5 189737 3162 131,8
1,1 795 13 0,52 3,0 238864 3981 165,9
1,2 951 16 0,66 3,7 300712 5012 208,8
1,3 1197 20 0,83 3,8 378574 6310 262,9
1,4 1507 25 1,05 3,9 476597 7943 331,0
1,5 1897 32 1,32 4.0 600000 10000 416,7
1,6 2389 40 1,66 41 755355 12589 524,6
1,7 3007 50 2,09 4.2 950936 15849 660,4
1,8 3786 63 2,063 4.3 1197157 19953 831,4
1,9 4766 79 3,31 4.4 1507132 25119 1046,6
2,0 6000 100 417 4.5 1897367 31623 1317,6
2,1 7554 126 5,25 4.6 2388643 39811 1658, 8
2,2 9509 158 6,60 4.7 3007123 50119 2088,3
2,3 11972 200 3,31 4 8 3785744 63096 2629,0
2,4 15071 251 10,47 4.9 4765969 79433 3309,7
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[MpunoxeHue LA
(cnpaBoYHoOE)

OpuruHarnbHbIN TEKCT MOAUMDULMPOBAHHBIX CTPYKTYPHbLIX 3JIEMEHTOB

HA.1

1 ObnacTb NpUMeHeHuUs

B HacToAaweM MexayHapo4HOM CTaHhapTe U3NoXeHa MeToguKa onpegeneHna 4onroBpeMeHHoN yaenbHOW KonbLe-
BOW XXECTKOCTU NPU NON3YyYeCTU B YCITOBUAX BNaXXHOCTU, a TakKe KoadppULMeHTa NoON3y4eCcTu B YCIOBUAX BNa)XHOCTU AN4
TPpyO N3 apMUPOBaHHbLIX CTEKITOBONTOKHOM TEPMOpeaKTUBHLIX nnactMmacce (GRP).

puMeyaHWne — Pepgakunsa pasgena nsmMeHeHa Ana npusegeHna B cootBeTcTBue ¢ TpeboBaHuamun [OCT P 1.5
(NYHKT 3.9) n TOCT 1.5 (NyHKT 3.7).

HA.2

3 TepMUHbI U onpegeneHus

[na uenen HacTosALWero ctaHgapra UCNONb3YHT cnefyiolne TEPMUHBI C COOTBETCTBY LMK onpeaeneHNnaMMN:

3.1 BepTUKanbHaa cuna cxarua F. BepTukanbHaa cuna, H, BO34€UCTBYET Ha ropu3oHTaNbHy0 TpyOy, Bbl3biBad
BepTUKaNbHY gedopMaLuto.

3.2 yaenbHas KomnbLEBas XeCTKOCTb S: dusnueckasa xapakTepucTuka Tpybbl, H/M?, KoTopas noKasbiBaeT CTOiA-
KOCTb K KOnbLeBOW AgedhopMalUln Ha METP ANMWHBLI NO4 BO3AEUCTBUEM BHELUHUX HarpysoK U KOTOPYH paccyuMTbIBaoOT MO

dhopmyne

S :
d.>

rae E — KayLUMica Moaynb ynpyroctv H/M2, BIMUCIEHHBIA ONbITHEIM NyTeM B cooTeeTcTBUM ¢ UCO 7685;
| — 0CeBOl MOMEHT UHEPLIMU CeYeHNS B MPOSONEHOM HanpaBneHun Ha MeTp ANWHLIL, M3/M, T. e.

|=—, (2)
12

rje € — TOomnwuHa CTEHOK TpyOhbl, M;

d.. — cpeaHun gnameTp Tpyohul, M (CM. 3.3).

m

3.3 cpeaHunit puameTp d. . [lnaMeTp OKPYXXHOCTU, COOTBETCTBYIOLLUIA CEPEfNHE CEYEHUSI CTEHKU TPYObI, M, U BbI-
YUCNEHHbLIA NO cneayownmM dopmynam

d.=d —e, (3)

d.=d,+e, (4)

m

roe d; — BHYTPEHHWUU ANaMeTp, M;
d

e
e — TOSLUMHA CTEeHKU TpyObl, M.

— BHELUHUIA AnaMeTp, M;

3.4 ucxogHas yaenbHasa KonbLUeBasi XXECTKOCTb S, 3Ha4eHne S, H/Mz, NonyyYeHHoe ONbITHBIM MYTEM B COOT-
BeTcTBUU ¢ MCO 7689.

3.5 gonroBpemMeHHasa ygenbHaa KonbLUeBas XeCTKOCTb NMpu Non3y4vyecTu B «NONnoxeHum 1» Sx,1,creep,wet: 3Ha-
yeHue S, H/M?, B UCXO4HOM MOMOXEHWUU, «nonoxeHun 1» (cM. 10.2), 3a X NET, NONy4eHHoe NyTeM 3KCTPanonaLvmn name-
PEHUN AONTOBPEMEHHON XECTKOCTU NoA BO3AEeUCTBUEM NOCTOAHHOWN HaArpy3kM B YCIOBUAX BraXXHOCTU (cM. 3.2 n 10.2).

3.0 pacuyeTHada gonroBpemMeHHaa yaenbHas KonbuUeBad XXeCTKOCTb NMPU NON3y4YecTu B YCNOBUSAX BNaXXHOCTMU

: 2
Sx,creep,wet' PacueTHoe 3HavyeHne S, H/M<, 3a X NeT BbIMUCNAKOT N0 hopmMyne

Sy, wet,creep= 0 Cx,wet, creep (9)
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rne SO — HaYallbHaA yaeJibHaA KOJibLUEBaA KEeCTKOCTb, H/Mz;

O — KO3 dDULUNEHT NOM3y4YecTn B YCNOBUSAX BIAXXHOCTH.

X, wet’'creep

3.7 KOGCIDC'DMLIMEHT NON3y4YeCTn B YCINNOBUAX BINNaXKHOCTMH (Ix, wetlcreep: COOTHOLLUEHUE AOJITTOBpEeMEeHHON YA CeJIbHOW

KONbLIEBOW XKECTKOCTWU NMPU NON3YYECTU U UCXOAHOW YAENBHOW KONMbLEBOW XKECTKOCTKU, 00e BENUYNHBLI B UCXOAHOM MONOXe-
HUW, «nonoXeHun 1» (cMm. 10.2), BEIMUCNAKT No popMyne

_ X1, wet,creep
o x,wet,creep — S ’ (6 )
0,1

rne S — JONroBpeMeHHas yaensHas KonbLeBas XeCcTKOCTb NP MON3yyYecTu B «NONoxeHun 1», H/m?;

X,1, wet,creep
Sq 1 — UcxogHas yaenbHasi KonbLeBas XeCTKOCTb B «MONMOXEHUN 1y, H/M?2, paccunTaHHasi B COOTBETCTBUN
co ctaHgapToM NCO 7685.

3.8 BepTUKanbHaa aedopmauus y. BepTukanbHoe N3MeHEHUE AnaMeTpa rOpU3OHTaNbHO pacnonoXeHHOW TpyOHhl,
M, No4 BO3QENCTBUEM BEPTUKaANBbHOW cUnbl cXXaTusa (cMm. 3.1).

3.9 gonroBpeMeHHasa BepTUuKarnbHasa gedgopmMauua Yx 1.BnaxHoCTL - 3Ha4vyeHue BepTUKanbHON gedopMaLnn y, M,
B UCXOAHOM NONOXEHUN, «nonoxeHun 1» (cm. 10.2), 3a X NeT B yCNOBUAX BNa)XHOCTU.

3.10 koadhbhuumneHT aechopmauum f: bespasmepHbln KOIPDULUNMEHT, OCHOBaHHbLIM Ha ODLLEW TEOPUKN, YYUUTLIBALO-
LLIeN YneHbl BTOPOro nopaaka B NpUMEHEHUN K AedpopMaLnm U BbIMUCTIAEMBIN MO hopMyne

4 \
f — (1860 + 2290

107°, (7)
\ dm y,

rae Yy, — AONroBpemMeHHas BepTUKanbHas Aedopmanust B «MONOXeHUn 1», M;

d . — cpeaHui gnametp (cm. 3.3) TpyObl, M.

3.11 pacyeTHas Harpyska £ ,,. 1: Harpyska Ha BHyTpPEHHIOI0 MOBEPXHOCTL BBEPXY W BHU3Y TPYObl B UCXOAHOM MO-
NOXEHUK, «nonoxeHun 1», %, paccunTeiBaoT No dopMyrne

4.28 ; 2’1 100
€oalc1 = = y = ! (8)
14+ 21

2d

m

rie e — TOrnwnHa CTeHKN TpyObl, M;
¥4 — BepTUKanbHas gedopmanmsa B «NOMOXEHUN 1», M;

d.. — cpegHUn guametp Tpyohl (CM. 3.3), M.

m

[TpuMeyaHWne — Pegakunsa pasgena naMeHeHa ansa npueegeHna B cOOTBETCTBUE ¢ TpeboBaHnamu NOCT P 1.5
(NYHKT 3.7) nTOCT 1.5 (NnyHKT 3.9).

AA.3

4 NMMpuHUMN
arpysky pacnpeaenarT nNo BCEW MEPHOW ANWHE FOPU3OHTaNbHO YCTAHOBMEHHOW TPyObl, CXXUMaKT e€e Aname-
TpalibHO A0 YCTAHOBMEHHOMO YPOBHSA, BbIMUCNAIOT No dhopmyne (8). YPOBHAMU NPUNOXKEHNA CUMbl ABNAKOTCA MO0 onop-
Hble MMUTbl, TMOO Banku.
TpyOy onyckatoT B BOAY NPU 3aaHHOW TeMnepaType Ha nepunos BpeMeHK, Npu KOTOPOM cura BO3AEUCTBUSA HE N3-
MEHAETCA, a BEPTUKANBHYIO AeopMaLntio NU3MEPAROT € onpeaerneHHbIM HTepBanom. JJoNroBpeMeHHY yAeNbHYH KOMNb-
LIEBYHO KE€CTKOCTb MPU Non3y4vecTn oUeHNUBaOT METOAOM 3KCTPanonaUnm.

KoahPpULUNEHT NoN3y4yecTn B YCNOBUAX BMAXHOCTU ONpeaensarnT ucxoaa nu3 4onNroBpeMeEHHOW yaenbHOW KOMbLe-
BOW »XECTKOCTU NPWU NON3Yy4eCcTU U UCXOAHON yAENbHOW KOMbLEBOW XECTKOCTU OQHOIM0 W TOro e UCMbITyeMoro obpasua.
YCTaHOBNEHHbLIN KOS MPUUNEHT NONIYYECTU B YCNOBUAX BMaXXHOCTU ABNAETCA CpeAHUM U3 ABYX pe3ynsraTtoB ANA AByX
UCNbITyeMbIX 0OpasLIOB.
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IpuMedYaHUe — 3Ha4YEeHNA aHanNU3npyeMbiX NapaMeTpoB YCTaHOBIEHLI COrMacHO cTaHaapTy, cchlnarlemMycs
Ha AaHHbIN MeXxayHapoaHbIN CTaHOapT:
a) MeETO4 N3MEPEHUA UCXOAHOW yaAEeNbHOW KONBbLIEBOW XXECTKOCTHU, T. €. MeTod Aunnun B, onucaHHein B MCO 7685:1998
(CM. 3.4);
D) BpeMa, K KOTOPOMY 3KCTpanonupyrTca BeNUYnHbl (M. 3.6 N 11.1);
C) TeMneparypa ncnbltaHu (cm. 5.3 n 10.1);
) ANUHa ncnblTyemoro obpasua (cM. pasgen 6);
e) ecnn NPUMEHNMO, NapaMeTpbl 0OpaboTKN, T. €. TeMNepartypa, BNaXXHOCTb U ANUTENBHOCTL (CM. pasgen 9);
f) cpoKKn BbIAEPXKKN UCMBITYEMOro obpasita nog Harpy3kon (cMm. 10.6);
d) YPOBEHb Harpysku, rnpu KOTOpoW NpoBOAAT UCMbITaHUE.

HA.4

5 Annapartypa

5.1 YcTaHOBKa Ans ucnbiTaHUMU Ha cXKaTue

YCTaHOBKa AOMXKHa coaepXaTb CUCTEMY, CMOCOBHYHO Npunarate ycunume 6e3 TONMYKOB Ha ABa YPOBHA NPUNOXEHUS
CUNbl B COOTBETCTBUU C 5.2 TaKUM 0DOpa3oM, YTOObI FOPU3OHTaNbHO PacnonOXeHHbIW UCMBITYEMBIK 0Dpasel B COOTBET-
CTBUW C pasfgenom 6, NorpyXeHHbIn B BOAY, MOXHO ObINO NOABEPrHYTE BEPTUKANBHOMY CXaTUIO U YAEPXKUBATbL NOA BO3-
AeUCTBUEM MOCTOAHHOU Harpy3kn Ha NPOTAXXEHUN BPEMEHU UCMbITaHUA B cooTBeTCTBUU € 10.6.

TpebyeTca obopyaoBaHWe, NO3BONANOLLEE U3MEPUTL NpUNaraeMoe ycunmne ¢ TOMHOCTL = 1 %.

[lpunaraemoe ycunme He AOMKHO noaBepraTbca aPEKTY NaBydecTu UNN TPEHUIO.

5.2 YPOBHU NPUINIOXKEHUA CUTDI

MeToanKka no3BOMAET UCMNOMB30BaTh OMOPHbLIE NAUTHI UNKM Danku Ana pacnpefeneHna Harpyskm Ha UCnbiTyeMblN
oOpasel Npu ycnoBuMKU ykasaHWA BeIDOpa NCMONMb3YEMOro HarpyXeHus. Takue xe npucnocodbneHna ana pacnpegeneHuns
Harpysku (NNuThbl, 6ankn Unn nnuTa u 6anka) UCNoNbL3YHT ANA onpefeneHna UCXOAHOW U AONTOBPEMEHHON KECTKOCTH.

5.2.1 Obwan cxema

[TOBEPXHOCTU DOPMUPYIOTCH U3 Napbl NIIUT B COOTBETCTBUM € 5.2.2, UNKN napbl O6anok B COOTBETCTBUN € 5.2.3, NNK
KOMOWHaUWUKW NAUTLl U Oanku, pacnofoXeHHbIX NepneHaNKYNAPHO U OTUEHTPOBAHHLIX B HanpaBfleHUN NPUMEHEHNA CUMLI
F, npyunaraeMon ycTaHOBKOW ANA UCNBITAHUN Ha CXaTue, Kak NoKasaHo Ha pucyHke 1. [oBepXHOCTU, KOHTaKTUpyHOLLWE C
MCNbITYEMBIM 0DpasLOoM, AOIMKHBI ObITe POBHBIMW, MagKUMK, YACTBIMW WU NapannenbHbIMN.

5.2.2 InuTthbl

LLInpuHa nnuTel (NNKT) 4OMKHa cocTaBnAaTb Kak MUHUMYM 100 MM, a gnnHa fonXHa OblTe HE MEHbLLE ANMUHBI UCMbI-
Tyemoro obpasua (cMm. pasgen 6). [NnuTel 4omKHbl ObITb A0OCTATOUMHO XECTKUMUK, 6e3 BuagnMoro nporuda unu gedopmMarmn
BO BpeMSA UCMbITaHUN.

5.2.3 banku
Bce 0anku gomKkHbl ObITb 4OCTAaTOMHO XeCTKUMKU, ©e3 Bnanmoro nporndba unun geopmaunm BO BpeEMS UCMBITAHWUNA.
InvHa Gankn gormkHa OblTb HE MeHbLUe ANWHBLI UCMbITYyeMOro obpasua (cM. pasgen 6), banka AomKHa UMETb NNOCKYHO
TOPLEBYH CTOPOHY (CM. PUCYHOK 1) ©6e3 ocTpbIX KpaeB. LLinpnHa TopueBOn CTOPOHLI A0OMKHa COCTaBNATb 0T 15 0 55 MM.
bankn AOMXKHbl ObITe COOPYXEHbLI U 3aKpenfieHbl TakMM 00pa3oM, YTODLI Apyrne NOBEPXHOCTU KOHCTPYKUMKW Oanku
He conpuKkacanucb ¢ UCNbITyeMbIM 00pa3LIOM BO BpeMSA NpoBeAEHUA UCMbITAaHUS.

5.3 EMKOCTb ¢ BOOOW

TpebyeTca eMKOCTb 4OCTaTOMHOro pasmepa, YTodbl MOMECTUTL UCMBITYEMbIE 0Dpa3sLbl, MONHOCTLIO NOrPy3mMB UX B
BOAY B COOTBETCTBUM C pasgenom 6, npu BO3AEUCTBUU CUNbI CXKaTUA B COOTBETCTBUM ¢ 10.5. HanonHAKT eMKOCTb X03AMU-
CTBEHHO-NMUTBLEBOW BOAOW C ypoBHEM pH (7 = 2) U BbIAEPXKUBAKT NPU yKazaHHOU TemMnepaTtype (cMm. 10.1).
‘lopaepXuBatoT NOCTOAHHBIN A4OCTaTOUHbIA YPOBEHL BOALI, YTOOLI UCKIMIOHYUTE Kakoe-nnbo 3Ha4YuUTeENbLHOE BO3EN-
CTBME Ha 3HaYEeHWUE BEPTUKANBHOW CUMbLI, MPUNOXEHHOW K UCNBITYEMOMY 0DOpasLly.

5.4 iIamepuTenbHbie YCTPOUCTBA

TpebyroTca ycTponcTBa 419 NU3SMEPEHUS:

a) HeoOxoanMbIX rabapuToB (ANWHA, ANAMETP, TOMLWWHA CTEHKN) C TOMHOCTLH, YKa3aHHOM B pasfene 8, B Ka)XgoM
OTAENMBHOM CIyJvae;

b) aedpopmaumm ucneltyemoro obpasua B BepTUKanbHOM HanpaBneHUN B Npouecce UCMbITaHUA € TOYHOCTBH A0
+ 1.0 % OT UCXoaHOro 3HaAYEHUS.

O

[MpumMmeyaHune — [Npu BeIBOpe yCTPONCTBa ANA U3MEPEHUS ANnaMeTpa Ucnbityemoro obpasua crefyer npuHu-
MaTb BO BHUMaHWE NoTeHUNaneHO arpecCcuBHYO cpeny, B KOTOpoin OyaeT MCNoSb30BaHO YCTPOMUCTRO.

[MTpumMeyaHune — Pegakuma pasgena naMeHeHa B Liensax cobnioeHnss HOpM pyccKoro sA3blika, MPUHATON TEPMU-
HOMOIMU N TEXHUYECKOrO CTUMST U3NOXKEHUS.

HA.5

6 McnbiTyemMbin obpa3sel

McnbliTyeMmbln 0bpasel — cnnolwHoe Konbuo. [nuMHa ucneltyemMoro obpasua L, M, AOMMKHa COOTBETCTBOBATL YKa-
3aHHOW B CCLINOYHOM CTaHhapTe, ¢ AONYCTUMBIM OTKNOHeHWeM = 5 %. Ecnn anunHa ncnelTyemoro obpasua He yKasaHa B
CCbITOMHOM cTaHAaapTe, oHa cocTtaBndaeT (300 £ 15) MMm.
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Topubl AOMKHLI ObITb POBHBLIMU, OTPE3aHbl NEPNEHAUKYNAPHO OCU TPYObl U MOryT ObITb YNNMOTHEHDI.
Heobxoaumo npoBecTy NpamMble NMUHUKU BHYTPWU U CHAPYXKU UCnbITyemMoro obpasiua no Bcen ANMHE C UHTEPBanoM B
60° no BCen OKPY>XHOCTU AnNSA UX UCNOMNb30BaHUA B KAYeCTBE NUHUU OTCHUETA.

1 1
2 2
3 i — > 3
. W// . 1
4 KSR\ N i
6 -h\\ . ~ )
8 8
: J 7
&/ NS —rr—rr— A —r—r

d — C NOMOLUbBIO NNactTH O — ¢ NOMOLLIO GDYCI{OB

7 — eMKOCTB C BOAON, 2 — AaT4yuK gedopmaunn; 3 — ypoBeHb BOAbI, 4 — cTaTtu4ecKaa Harpyska, 5 — cxkumaiowan Harpyska F, 6 —
NNacTuHbl, 7 — Opycku; 8 — obpasel ANA UCNbITAHUA, 8 — LUMPUHA NNOCKCIA NOBEpPXHOCTU Dpycka

[TpumeyaHune — PaspeweHo pasmelwlarb YCTPOUCTBO AN N3MeEpeHuns gedopmauuu, rpys, OnopHyIo ninTy v
banky Hag ncnbiTyembiM 00pasLOM HaA4 YPOBHEM BOAbLI NMPU YCIOBUKX NOMHOIO NOrpyXeHust obpasua B BOAY BO BpEMS MNPo-
BeAEeHUS NCTbITAHWUA.

PUcyHok 1 — TUNU4YHbIe YCNOBUA UCTNbITAHUA

[MTpumeyvaHue — Peaakuus pasaena U3aMeHeHa B Liensix cobnoaeHnsa HOpM pyCcCKOro sibika, NPUHATON TEPMU-
HOMOIMMU U TEXHUYECKOTO CTUIMS U3MNOXEHUS.

HA.6

7 KonuyecTBO UCNbITYeMbiXx 0bpa3LoB
na ucneiTaHMin UICNONL3YIOT ABa obpasua (cm. 11.3).

[TpumeyaHune — Pepakuua pasgena UsMeHeHa B uensx cobniogeHnsa HOpM pyccKkoro sisbika, MPUHATOU TEPMU-
HOJTOTUN U TEXHUYECKOTO CTUSA N3NOXEHMWSI.

OA.7

8 OnpeneneHue pa3MepoB UCNbITYEMbIX OOpa3LOB

8.1 InuHa

N3MepaIoT ANVMHY KaXa0oro UCnbITyemMoro odpasua no NMHMK oTcdeTa ¢ TOMHOCTLIO Ao = 1,0 % ana onpeaeneHuns
COOTBETCTBUA UCNLITYEeMOro obpasua pasaeny 6. lloapesaloT UnuM 3aMeHsIIOT UCNbITYEMbIN 0Dpasel B criydae HecooT-
BETCTBUA.

PaccunTbiBalOT CPEAHIOI0 ANUHY L, M, KXXA0ro ucnbityemoro obpasua Ha OCHOBaHWM LLECTU U3MEPEHHbIX 3HaYEHUN.

8.2 TonuMHa cTeHOoK

N3MepAaIoT TOMLWMHY CTEHOK KaXKaoro UcnbiTyemoro obpasua Ha KakAoM KOHLE NMUHUU OTCYETA C TOMHOCTLIO A0
+ (0,2 MM.

PaccunTbIBaIOT CPeaHIO TONLWUHY CTEHKU e, M, And 12 naMmepeHHbIX 3Ha4YeHUM.
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8.3 CpegHuK anameTp

MamMeparT OAWH N3 crneayrownx nokasatenen ¢ ToMHoOCTho 40 £ 0,5 MM:

a) BHYTPeHHUI AnaMeTp d; ucnbiTyemoro obpasija Mexay Kaxaon napon AuaMeTparnbHO NpoTUBOMNONMOXHBLIX NMTUHAN
OTCYeTa nocepeaunHe, HanpumMmep ¢ NOMOLLBIO LUUPKYNA, 3aTeM pacCcuyuThiBatoT cpeHUN BHYTPEHHUN AUaMETP Ha OCHOBa-
HUW LLECTU U3MEPEHHLIX 3HAYEHWUN;

b) BHeLLHUK AnameTp d,, M, UCMbITyemMoro obpasLia ¢ NOMOLLbHO PYNETKU CO CTarlbHOW MEPHOW NEHTON.
PaccyuUTbIBaKOT cpelHUA AnameTp d.. (CM. 3.3) ucnbiTyemoro odpasta no qopmyne (3) unu (4) Ha oCHoOBaHWK MNONy-
YEHHOro 3HaJYeHna cpedHeun TOMLLUHBLI CTEHKU € cornacHo 8.2 U cpefHEero BHyTPEHHEro UK BHELLUHEro AnamMeTpa.

HA.8

9 KoHanumoHupoBaHue
[Tpn HeOOXOAUMOCTU NPOBOAAT KOHAULUMOHUPOBAHUE B COOTBETCTBUU C NPUMEHUMBIM CTaHAaPTOM.

HA.9

10 TexHUKa BbINONMHEHMUS

10.1 BeINONMHAKT onepaunni ANa Kaxaoro ucneltyemMoro obpasua npu TeMneparype, ykasaHHOW B NPUMEHUMOM
cTaHAaapTe.

10.2 OnpeaensoT U 3anucbiBaOT UCXOAHYI YAENbHY KONMbLEBYH XECTKOCTb Sy UcnbITyeMoro obpasilia B COOT-
BeTcTBUK ¢ MICO 7685. Micnonb3ytoT UsMepeHHoe 3Ha4eHne S, Ans napbl MMHWWA oTcyeTa, 0003Ha4YeHHOE «MoNoXeHne 1»,
ANA OUEHKM CUMbI CXaTus, HeooxoanMon Ansa gepopmaunim NcnbiTyeMoro obpasua B TeHeHUe 3 MUH, €CNU NHOE HE YKa-
3aHO B NPUMEHUMOM CTaHAapTe, 40 AOCTUXKEHNA pacdeTHOro HanpsaxeHua (cm. 3.11) ot 0,13 % go 0,17 %.

10.3 lNomMeLwatoT ncnelTyembld obpasel BeEPTUKalbHO B YCTPOUCTBO, YTOOLI OH conpuKkacanca ¢ BeEpPXHEN N HUKHEN
nauTamMun nnu dankamu, ¢ napon AnamMeTpanbHO NPOTUBOMONOXKHBLIX NMMHUA OTCYETa, 0O0O3HAYEHHLIX «MOMNOXEHNE 1», B
cooTBeTCTBMM ¢ 10.2. KOHTaKT MeXxay UCNbITyeMbIM 0DpasLOoM U KaXXaoN ONOPHOU NNTOMU UK 6ankon AomKeH ObITb NpoOY-
HbIM, HACKOMbKO BO3MOXHO, WU MNUTLI U Dankn He AOMKHbI OblTb CMeLLeHbl Mo bokaMm. [ToMeLlaoT YCTPOUCTBO B EMKOCTb
C BOAOMW.

10.4 HanonHAKT éMKOCTb BOAOW, UTODLI UCMBITYEMBLIA 0Opa3sel OblfT MONMHOCTLIO NOrPYXEH B BOAY.

10.5 Korga obpasel NOMHOCTLIO NOrpyXeH B BOAY, NMPU HEOOXOAUMOCTU, C YYETOM MacChl BEPXHEWU NNUTHI UMK
Oankun, NPUMEHAKT BEPTUKANBHYIO CUNY cKaTua £, onpegenaemMyto B cOOTBETCTBUU ¢ 10.2, AOCTATOUHYH ANSA NONyvYeHns
BepTUKaNbHON AedopMaUnm B TeHYeHNEe 3 MUH, a TakkKe 3anucbiBaloT PpakTUYEeCKyo NPUMEHAEMYIO CUNY U NONyYEHHYIO
negopMaluio.

10.6 lNogaepxunBaroT NOCTOAHHOE 3HAYEHUE CUNbl Ha NPOTSAXKEHUU BCEro UCNbITaHUA. M3MepsarT U 3annuckiBaroT
aedopmMaLmo UCnelTyeMoro obpasua ¢ TOHYHOCTBI A0 2 % OT UCXOAHOro 3Ha4YeHna Yepes nNpuobnuanTenbHO paBHbIE UH-
TepBanbl BpeMeHU Ig, Ha4MHaa He Mo3xXe NepBoro 4Yaca nocrne nNpUMeHeHUa cunbl U Ha npoTaxeHun donee 10000 u.
MHTepBanbl A0MXHbI ObITb TakMMK, 4TOOLI 10 NnokazaHW ObINKU B3ATHI C NPUMEPHO PaBHLIM WHTEPBANOM ANA Ka)aoro
BpeMeHHoro nopsagka lg(f).

[TpuMmevyaHne — B Tabnunue A1 npunoxeHna A npuBeaeHbl 3Ha4eHNA paBHbLIX NPUPOCTOB Ig(t), KOTOPLIE MOTYT
NoHagobuUTLCA oneparTopy.

AA.10

11 Pacuyer

11.1 KcTpanonauua gaHHbIX O AedhopmMaunmn

CCINK TpebyeTca cormacHO NPUMEHUMOMY CTaHAapTy UCNONbL30oBaTh NOMNyYeHHble B cOOTBETCTBUN ¢ 10.6 AaHHbIe
nns n3odbpaxeHus lg (aedpopmaunin) B kadectse doyHKUMKM 1g(1):

PaCCYUTLIBAOT yAEeNbHYH KOMbLUEBYH XECTKOCTb B YCNOBUAX BNaXHOCTU B «NONOXEHUU 1» ANA KaX4oro Ucnbl-
TyemMoro obpasLa Ha OCHOBaHUW N3MeEPEHHON AedopMaLMn U COOTBETCTBYOLLUX BPEMEHHBLIX MHTEPBaNOB No dhopMyne

Sx,1 wet,creep — [
y x1,creep

rne S — yAenbHas KonbleBas XecTKOCTb NPW Non3y4ecTy 3a X NeT, H/M2, B «NoNoXeHUn 1» B YCNOBUAX BNaX-

HOCTW;

X,1,wet,creep

f — KO3 PULUMEHT gegpopMalnmn, BeIMUCAAT No popMyne (7)),

F — Harpyska, H;
[ — cpepgHaa anuvHa obpasua, M,

— nedopmaunsa, M, BO3HUKaroOLWast noj BO3[eACTBMEM MOCTOSHHOW CUIbl 3@ X NET B «MNOSTOXEHUN 1» B

yx,1,creep
YCITOBUAX BINNa>XHOCTH, orpegernidAeMad B COOTBETCTBUNU C 10.06.

[na Kaxaoro ncneltyemoro obpasua aHanusnpyroT 3aBUCUMOCTb XKECTKOCTU OT BPEMEHU B COOTBETCTBUM C METO-
noMm B, onncaHHbiM B MCO 10928:1997 .
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11.2 PacueT gonroBpeMeHHOWU yaAeNbHOU KONMbLUEBOW XeCTKOCTU NPU NON3y4YeCcTU B YCINOBUAX BINaXXHOCTU B
«nornoXxeHun 1»

Ha oCHOBaHWW pe3ynsraToB, NMOSIYMEHHbLIX B COOTBETCTBUM € 11.1, paccyUTbIBakOT U PUKCUPYIOT AONMTOBPEMEHHYHO
yAENbHYH KONbLUEBYH XXECTKOCTb NPU MON3yYeCcTy BO BTaXXHbIX YCNOBUAX B « NOJNTOXKEHUN T» S 3a x et (cMm. 3.6)
COrMacHo NpUMeHUMOMY CTaHZapTy.

11.3 Pacuet koadpdhbmumeHTa non3yyecTu B yCNOBUAX BIMaXXHOCTMU
PaCCYUTLIBAIOT KOAMPULMEHT NON3Y4YECTN ANA Kaxaoro ncneltyemMoro obpasia Oy wet creep MO dopmyne (6).

B COOTBETCTBUM C HACTOALWLUM CTaHAapTOM YCTaHOBMNEHHBIN KO3MPUUNEHT MNON3y4YeCTU B YCNOBUAX BNaXXHOCTU
ABNAETCA cpegHUM apupMETUYECKMM 3HAYEHNEM o NONyYEHHBIM ANA ABYX UCMBITYEMbIX 0OpasLoB.

AA.11

12 NNpoToKkon UcnbiTaHUA

[IpOTOKON NCNBITAHUA COAEPXUT CNnegyrLLy NHOPpMaLUIo:

a) CCbINTIKY Ha AaHHbIK MeXxayHapoaHbIN cTaHA4apT U NPUMEHUMBIW CTaHZapT;
) NONHYH MAEHTUdUKALKNIO UCNBITYEMOW TPYOH!;
) KONMMYECTBO UCNLITYEMBLIX 00pPa3LOB;
)
)

X,1,wet,creep

X, wet,creep’

pasMepbl KaXXgoro ucneltyemoro obpasua,
nonoXeHwe TpyObl, C KOTOPOW NMOMy4YeHbl UCNbITYEMBbIE 0OpasLUb;

f) ncxogHytO yAenbHY0 KONbLEBYH XECTKOCTb Sy U UCXOAHYH YA ENBHYH KOMbLEBYHO XXECTKOCTL B «MOMOXEHUN 1»
Sq 1 A5 KaxAoro ucneityemoro obpasua,

d) NPUMEHUMYIO BEPTUKANBHYIO CUNY CXaTusa F, NONMyYeHHY UCXOAHYI0 gedhopMaunio U UCXoQHOe HanpsXXeHue B
TedeHune 3 MUH ANA KaXgoro UcnblTyemMoro obpasua;

h) B 3aBUCUMOCTHN OT cny4aa nogpobHble TeEXHUYeCKMe ycnoBus (CM. 9);
1) ANA KaXXgoro UcnelTyeMoro obpasua ykasblBaroT, YNNOTHEHBl TOPLbLI UNKU HET (CM. 6);
]) nogpobHyro nHhopMaLuo 06 obopyaoBaHUK, B TOM YUCHe YKasbiBatoT, UCMNOMb3oBanuMce nNu Gankm n/mnun nnuThl,
a Takke LUMPUHY TOPLEBOW YacTu, eCnn UCNONb3YIOT Oanku;

K) TemMnepaTypy U ypoBeHb pPH BOoAbl, NCNONB3YEMOU NPU UCTbITAHUN,

|} 3aBUCUMOCTb U3MEPEHHOW AedopMaLMK OT BpEMEHWN ANA KaX4oro UCNelITyeMoro obpasua, ecnm TpebyeTca npu-
MEHUMBIM CTaHaapTOM;

M) pacyYeTHYIO AONTOBPEMEHHYIO YAENbHYIO KONbLEBYO AedopMaLnio NMpU NON3y4yecTn S
«MONMOXEHUN 1» ANA KaXgoro UcneltyeMmoro obpasua;

N) KOAPPULNUEHT NON3YHECTU B YCNOBUAX BNAXKHOCTH Oy nonayuectb, BiaxHocTs AJ15 K&XA0r0 NCMBITYEMOro obpasua;

0) YCTAHOBMEHHbLIN pacYeTHbIN KOSPMPUUNEHT NMON3YyYEeCTN B YCITOBUAX BNaXXHOCTU (CM. 11.3);

D) onUcaHue UCMbITyeEMbIX 00pasLOB NOCNE UCMNbITAHUS,

q) nrodble hakTopbl, CNOCOOHLIE NOBMUATE Ha pesynbTaThl UCMbITAHWA, HAaNPUMEP UHUNAEHTLI UK paboune MOMEH-
Tbl, HE YKa3aHHble B HACTOALLEM MeXAyHapoaAHOM CTaHAapTe;

r) AaTty N CPOK UCMbITAHKA, Y, ANd KaXXa0ro ucneltyemoro obpasua.

AA.12

b
C
d
e

X, 1, Non3y4yecTb, BMaXHOCTb B

[lpunoxeHue A

PaBHbIU npupocT Ig (t)
B Tabnuue A.1 npeacrtaBneHbl BPEMEHHBIE UHTEPBanNbl B MUHYTaX, Yacax U AHAX, COOTBETCTBYHLLNE NOCeoBa-
TelnbHbIM paBHbIM npupocTaM 0,1 Ig(f), 4. IHpopMauma npegocTaBnerHa, YToObl YNPOCTUTL COCTaBNeHNE rpacdhnkoB U3-
MepeHUn aedopmMaLmm UCNbITyeMbIX 0Opa3LOoB.

Tabnuua A.1
Bpema ¢ Bpema ¢
g(f), 4 Ig(f), 4

MUWH Y 0eHb MWH Y 0eHb
0,0 60 1 0,042 0,7 301 5,0 0,209
0,1 70 1,3 0,052 0,8 379 6,3 0,263
0,2 95 1,6 0,006 0,9 477 7.9 0,331
0,3 120 2,0 0,083 1,0 600 10 0,42
0,4 191 2,5 0,105 1,1 755 13 0,52
0,5 190 3,2 0,132 1,2 951 16 0,66
0,6 239 4.0 0,166 1,3 1197 20 0,83
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OkoH4YaHue mabnuubi A. 1

Bpemas ¢ Bpema ¢
g(h), u g(0), “

MWH Y OeHb MWH Y AEHb
1,4 1507 25 1,05 3,2 95094 1585 66,0
1,9 1897 32 1,32 3,3 119716 1995 83,1
1,6 2389 40 1,66 3,4 150713 2512 104,7
1,7 3007 50 2,09 3,5 189737 3162 131,8
1,8 3786 63 2,63 3,6 238864 3981 165,9
1,9 4766 79 3,31 3,7 300712 5012 208,8
2,0 6000 100 417 3,8 378574 6310 262,9
2,1 7554 126 5,25 3,9 476097 7943 331,0
2,2 9509 158 6,60 4,0 600000 10000 416,7
2,3 11972 200 3,31 41 7955355 12589 524,06
2,4 15071 251 10,47 4,2 950936 15849 660,4
2,9 18974 316 13,18 4,3 1197157 19953 331,4
2,6 23886 398 16,59 4,4 1507132 25119 1046,6
2,7 30071 501 20,88 4,5 1897367 31623 1317,6
2,8 37857 631 26,29 4,6 2388643 39811 1658,8
2,9 47660 794 33,10 4,7 3007123 50119 2088,3
3,0 60000 1000 41,7 4,8 3785744 63096 2629,0
3,1 75536 1259 52,5 4,9 4765969 79433 3309,7
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[TpunoxeHue b
(cnpaBoYHoOE)

CpaBHeHMe CTPYKTYPbl HACTOALLEro CTaHaapTa CoO CTPYKTYPOU MPUMEHEHHOrOo
B HEM MeXAYHApPOAHOro ctaHpgapra

Tadbnuua AB.1

CTpyKTypa HacTodllero ctaHgapTra CTpyKTypa MexayHapoaHoro ctaHgapta NCO 10468
Pasnen [Togpasgen [TyHKT Pazgen [Toapasgen [TyHKT
1 — — 1 — —
2 — — 2 — —
3.1 — 3.1 —
— — 3.2 —
3.2—3.4 — 3.3—3.5 —
3 3
— — 3.6; 3.7 —
3.9; 3.6 — 3.8;3.9 —
— — 3.10;3.11 —
4 — — 4 — —
5.1 — 5.1 —
5 5.2 5.2.1—5.2.3 5 5.2 5.2.1—30.2.3
5.3—5.5 — 53,54 —
6.1.1 6 — —
6 6.1
6.1.2 / — —
/ 7.2, 7.3 — 8 8.1—8.3 —
6 6.2 — 9 — —
/ /.4—7.8 — 10 10.1—10.6 —
3 8.1—8.4 — 11 11.1—11.3 —
9 — — 12 — —
A [TpunoxeHue A
[TpunoxeHue b —
HB —

[TpuMmedyaHNA
1 Pasgensl 6 n 7 00befluHEHbI B HAcToSALWEM cTaHaapTe B cooTBeTcTBUKN ¢ TOCT 1.5—2001.

2 BHeceHbl gononHuTenbHble npunoxeHna b v [B B cooTBeTCTBUKU € TpeOoOBaHUAMKU, YCTAHOBMNEHHBIMU K
OPOPMNEHNIO HAUWMOHAaNbHOro ctaHgapTa, MOAUMUUMPOBAHHOIO NO OTHOLLEHUIO K MeXAYHapPOAHOMY CTaHaapTy.
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[MTpunoxeHue B
(cnpaBoYHoOE)

CBeleHUA 0 COOTBETCTBUU CChINMMOYHbIX HALMOHANBHbIX U MEXIOCYAAapPCTBEHHbIX
CTaHAAPTOB MeXAYHAPOAHbLIM CTaHAApPTaM, UCMONMb30BAHHBLIM B KAY€CTBE CChINIOYHbIX
B NPUMEHEHHOM MeXAyHapoOAHOM CTaHaapTe

Tabnuua [AB.1

Obo3HavYeHne CCbINOYHOro CTeneHb Obo3HavYeHne 1 HauMeHoBaHKMe CCbINMTOYHOro
HaunoHanbHOro ctaHpapTa COOTBETCTBUA MeXayHapoaHOro ctaHaapTa
[OCT P 5507/1—2012 NEQ MCO 7685:1998 «Cucrtembl nnactMaccoBbIX TpyOonpoBoAoB. Tpy-

Obl N3 TepmopeaKkTUBHLIX cTeknonnacTukoB(GRP). OnpeaeneHne
MCXOAHOW yAernbHOWN KONMbLEBOW XXECTKOCTU»

[OCT P 55077—2012 NEQ MCO 10928:2008 «TpybonpoBoabl nnacTtMaccoBble. Tpybbl U dou-
TUHIN N3 TepMopeaKTUBHbIX cTeknonnacTtukos (GRP). MeTtogbl pe-
[PECCUOHHOI0 aHanunsa u Ux NpUMeHeHue»

[] pnMeYaHNE — B HaCTOFILLI,eﬁ Ta6n|/|u,e NCMNOoJ1b30BaHO Crieyrllee yCITOBHOE 0003Ha4YeHne cTeneHn cooT-
BETCTBUA CTAHAAPTOB.

- NEQ — HeakBMBaneHTHble CTaHAapThl.

YIOK 678.742—462:006.354 OKC 83.120
23.040.50

KntoueBbie crnoBa: TpyObl, getanu TpybonpoBoaoB, TPyObl U AeTanu TpyoonpoBO4 OB U3 PeaKTOnmnacroB, A0r1-
roBpeMeHHas yaenbHasa KonbLueBas >KeCTKOCTb NPU MON3y4vyecTu, KonbUeBad XXECTKOCTb MPU MOnN3y4yecTu npu
BO3AENCTBUN BNaru, KOS@PULIMEHT NON3y4yecTu Npu BO3AENCTBUKX BNaru

Pepaktop A.fl. Bonkoea
TexHudecknun pepaktop B.FO. Qomueesa
KoppekTop f1.C. fIbiceHKo
KoMmnbroTepHaa BepcTka £.A. KoHOpauwiosou
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