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MpeaucnoBsue

Llenn, ocHOBHble NPWHLMMbLI U MOPSIACK NPOBEAEHUA PaboT MO MEXIroCyAapCTBEHHOW
CTaHAaapTusayMm  YCTaHOBIIEHbI rOCT 1.0—92 «MexrocygapctBeHHaa  cuctema
craHaaptusaymu. OcHoBHble nonoxeHusi» u FOCT 1.2—2009 «MexxrocynapcrBeHHas cuctema
crtaHaaptusaymu. CTaHaapTbl MEXroCyAapCTBEHHble, MpaBuMna W  pEeKoOMeHjaumuM no
MEXrocyapCTBEHHON cTaHgapTusauun. [lpaBuna pas3paboTky, NPUHATUSA, NPUMEHEHUS,
0BHOBNEHNA N OTMEHbI»

CBepneHun o cTaHgapTe

1 NOAOrOTOBNEH ®eaepanbHbiM roCyAapCTBEHHbIM  YHUTAPHBIM  NPEANPUATUEM
«Bcepoccunckuin Hay4dHo-uccneaoBaTenbCkUA MHCTUTYT CTaHAapTv3auum u ceptudukayum s
mawmHocTpoeHun» (BHUMHMALLY)

2 BHECEH deaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryNIMPOBaHNIO U METPOSorMn
(Poccrangapt)

3 TMPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3ayuu, METPONorun u
ceptudukaumm (npotokon Ne 40-2011 ot 29 Hos6psa 2011 r.)

3a npuHATME CTaHaapTa NporonocoBanu:

KpaTkoe HanMEeHOBaHME CTPaHbI N0 Koa ctpaHbl no CokpalleHHoe HaMmeHoBaHue

MK (MCO 3166) 004—97 MK (MCO 3166) HaLMOHanbHOro opraHa
004—97 no craHgapTusauum

Pecnybnka Benapycb BY loccraHpapt Pecny6nuku Benapycb

Pecnybnuka KasaxcraH Kz loccraHaapt Pecny6nukn KasaxcraH

Kbiprbiackas Pecnybnvka KG KbipreiscTaHgapt

Poccuiickas Pegepauyva RU Poccrangapt

Pecnybnuka TagxukmcTaH TJ TapxukeTaHaapT

Pecny6nvka Y3bekucraH uz YacraHaapT

4 Mpukazom PeaeparnbHOro areHTCTBa No TEXHUYECKOMY PErYNMPOBaHMIO U METPOMOrMn
ot 13 pekabps 2011 r. N2 1272-ct mexrocyaapcTBeHHbI ctangapt TOCT I1ISO 7490-2011
BBE/IGH B [JEWCTBME B KavyecTBE HauMOHanbHOro craHpapta Poccuiickonn degepauum ¢ 1
aHBapsa 2013 r.

5 Hacroswumn craHaapT WAEHTUYMEH MeXAyHapoaHoMy craHgapty ISO 7490:2000
Dental gypsum-bonded casting investments (CtomaTtonoriyeckuin bopMOBOYHBIN MaTepuan Ha
rMNCOBOM CBSA3YIOLLEM).

CreneHb cooTBETCTBUS — naeHTuHas (IDT).

CraHaapT NOAroToBneH Ha ocHose npumeHeHua FOCT P UCO 7490-2004

CeBefeHVss O  COOTBETCTBMW  MEXIOCYAaPCTBEHHbIX  CTAHAAPTOB  CCbINMOYHBIM
MEXAYHaPOAHbIM CTaHAAPTaM NPUBEAEHbI B AONOMHUTENLHOM NpunoxeHun O.A.

6 BBEJEH BMNEPBbIE




FOCT ISO 7490-2011

UHhopmayuss o esedeHuu e Oelicmeue (npekpauwieHuu Oelicmeusi) Hacmosiuieao
cmaHOapma nybnuxkyemcs 8 ykazamerne «HauyuoHanbHbie cmaHdapmebiy.

UHgpopmayuss 06 usmeHeHusix K Hacmosiuemy cmandapmy nybrnukyemcsi 8 ykaszamerne
«HauyuoranbHble cmaHO0apmbl», & MEKCM U3MEHEHUU — 8 UHGOPMAUUOHHbBIX yKasamerssix
«HayuonaneHble  cmaHOapmbi». B cnyvyae nepecmompa Uunu  OMMEHbI Hacmosueao
cmaHGapma coomsemcmesyrouwias uHpopmayus 6ydem onybnukosaHa 6 UHQOPMaUUOHHOM
ykazamene «HauyuoHanbHbie cmaHdapmabl».

© CraHgapTtuHdopm, 2013

B Poccuickon depgepaumm HaCTOAWMN CTaHLAPT HE MOXET ObITb MOMHOCTLIO UMK
YaCTUYHO BOCMPOU3BEAEH, TUPEKUPOBAH W PACMPOCTPAHEH B KayecTse OMULMANbHOrO
uspaHna 6e3 paspelleHus PeaepanbHOro areHTCTBa MO TEXHWYECKOMY PErynMpoBaHuio u
METPONorMu.
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MEXIOCYOAPCTBEHHbBW CTAHAOAPT

MATEPWAIT ®OPMOBOYHbLIA CTOMATONIOMMYECKUIA
HA TMNCOBOM CBA3YIOLWEM

061w Me TeXHMYECKMe YCIIoOBUSA

Dental gypsum-bonded casting investments. General specifications

Data BBepeHua — 2013-01-01
1 O6nacTb NpUMeHeHUA

Hacrosiumii  cTaHpapT KnaccuuumpyeT (HOPMOBOYHBIN  CTOMATOMOTUYECKUIA
mMaTepuan Ha T[WNCOBOM CBsA3ylLleM (fanee — (POPMOBOYHLIM MaTepuan) u
ycTaHaBnuBaeT TPeOoBaHUS K OCHOBHBIM (PU3UYECKUM W (PU3NKO-MEXAHUYECKUM
CBOWCTBAM MaTepuanoB U METOAbl UCMbITAHWUN, UCTIONb3YyeMble ANS ONPefeneHns aThx
CBOWCTB, @ Takke TpebGoBaHNsA K MHCTPYKLMU MO NPUMEHEHUIO, YNakoBKe, MapKUPOBKE U
YCIOBUSAM XpaHeHus.

2 HopmaTuBHbIe CChINKU

B HacTosiLLeM CTaHAapTe NCNOoNb30BaHa CCbiNKa Ha CneayLLMiA CTaHaapT:
ISO 3696:1987 Water for analytical laboratory use — Specification and test
methods (Bopga nns nabopaTopHoro aHanusa. TexHudeckue TpeboBaHWs M MeToabl

UCTIbITaHWIA).
3 TepMuHbI U onpeaeneHus

B Hactoswem  craHgapte  MpuvMeEHeHbl  Criegyrolme  TEPMUHbI  C
COOTBETCTBYHOLLUMMMN OMPEAENEHNAMM:

3.1 ¢dopMOBOUYHbIN MaTepuan Ha rMrncoBOM CBA3yllWeM (investments
gypsum-bonden): TopolkoBas CMeCb OrHEYrNMopHOro HarnoMHUTENS W CBA3YHOLLErO,
cneuuaneHO npegHasHaveHHas Ans NUTba 3yOHbIX MPOTE30B M3 CTOMATONOrMyYeckux

30N0TbIX CN1aBoB.

M3paHue ochuumansHoe
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NMpumeuyaHune — B kayecTBe OrHEYNOPHOrO HANOMHUTENS WUCMOMbL3YIOT LUOKCUA
KPeMHUs, B KayecTBe cCBA3ylWero — nonyrmagpar cynbgara kanbuyus. [lopowok
hOPMOBOYHOrO Marepuana COAEpXUT Take Moauduumpyowme aobasku. MNpu cMelumsaHumn
nopoLuka ¢ BOAOW NOIy4aloT CMEChb, KOTOpasi Npu 3aTeepaesaHun obpasyer nurerHyo opmy,
obnagaioLyio Heo6XoAUMBIMN (PU3UKO-MEXAHUYECKUMU U TEXHOMOTMYECKUMWN CBOMCTBAMM, A
TalKe TOKCUKOMOrMYECKUMU U CaAHUTAPHO-XUMMUYECKAMW MNOKasaTensimv, Mo3Bonsiowmmm

NPUMEHATL €€ 6e3 BpeAHbIX nocrneacTBumn ansi opraHmamMa venoseka.

3.2 nuHenHoe pacwupeHue npu TBepaeHuu (linear setting expansion):
CeolicTBO (POPMOBOYHOrO MaTepyana B npouecce TeepaeHus obpasoBbiBaTh
KpucTannormaparbl AByruapara cynbdara kanbuysa, B pesynbTare pocta KOTOpbIX
NPOVCXOANT YBEMUYEHUE NINHENHBIX PA3MEPOB

3.3 nuHenHoe pacwuupeHue npu HarpeBaHum (linear thermal expansion):
CeonctBO  hOPMOBOYHOIO Marepvana yBenMuvMBaTb JMHEWHbIE pasmepbl Npu
HarpeBaHuK B pesyrnbTare NonMMOpdHbIX NPeEBPAaLLEHUA B AUOKCUAE KPEMHUSA

3.4 cpoku cxBaTbiBaHusa (setting time): Bpema OT MOMeHTa 3aTBOpEHWS

mMaTepuana opMOBOYHOrO XXUAKOCTHIO (BOAOW) A0 HAYaNa 1 KOoHLA CxBaTblBaHWA
4 Knaccudukauma

MaTtepuansl HOpMOBOYHbIE Ha FMICOBOM CBS3YHOLLEM KNacCuUuMpyoT rno AByM
TUNnam:
TMN 1 — ANS NUTSA BKNAAOK N KOPOHOK,;

™mn2 — ANAa NUTbA NONHBLIX N YaCTUYHBIX 3y6HbIX npoTe3oB
5. TexHn4yeckue TpeboBaHUA

5.1 BHewHu BUA,

MopoLwiok OpMOBOYHOrO MaTtepuana [OMKEH COCTOATb W3 CBA3YIOLWEro W
OrHeynopHoro HanonHutensi, ObiTb OAHOPOAHLIM MO COCTaBy W He copepxarb
MOCTOPOHHUX BKITFOYEHUA U KOMKOB MpW BU3yarnbHOM ocMmoTpe. [JonyckaeTca BBefeHMe
Kpacutenen.

5.2 TekyuyecTb BO BpeMs 3aJ5IMBKuN

Mpn ucnbiTaHmm no 7.2 AnameTp OCHOBaHWS 3aTBepheBLUero POpPMOBOYHOrO

maTepuana tvna 1 gormkeH boitb He MeHee 60 MM, Tna 2 — He meHee 40 MMm.
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5.3 Bpems cxBaTbiBaHUsA U 3aTBEPAEBaHUA

Mpyn mncneitaHn no 7.3 Bpemsa Havana M KOHLa CXBaTbiBaHUS, a TakKke BpPemMs
3aTBepaeBaHna Ana POpMOBOYHOrO Marepuana LOMmKHO oTnmyaTbesa He Bonee Yem Ha
20 % oOT BpemeHW, ykasaHHoro wusrotoBuTenem. [lo TpeboBaHUO NpPeanpUSTUS-
W3roTOBUTENS 3a AMana3oH BPEMEHW Havana v KOHLa CXBaTbIBaHWUS U 3aTBEpPAEBaHUS
NPUHUMAKOT CpefHeapndPMETUHECKOE 3HAYEHME yKa3aHHOro guanasoHa.

5.4 JlnHenHOe pacwunpeHne npu TBepaAcHUN

JIvHeliHoe paclumpeHne npu TBEPAEHUM 4epe3d 2 Y, OnpeaeneHHoe B
COOTBETCTBUM C 7.4, HEe [OO/MKHO oThndaTtbea Oornee yem Ha 20 % OT 3HaAYeHus,
YyCTaHOBMNEHHOIo NU3roTOBUTENEM.

5.5 JlluHenHOe pacwmpeHune npu HarpeBaHuUn

JIHelHoe pacluvpeHve npy HarpeBaHum, onpefeneHHoe B COOTBETCTBUN C 7.5,
HEe [OIPKHO oThmnyaTtecs Gonee yem Ha 20 % OT 3Ha4yeHusl, YCTaHOBIEHHOrO

N3roToBUTENEM.

MpumevyaHne — CymmapHoe nUHEWHOe paclupeHve (Mpy  TBEpPAEHUN W
HarpeBaHuM) OPMOBOYHOrO MaTtepuana JOMMKHO COOTBETCTBOBaTb YCajKe CrfaBoB,

pPeKkoMeHAyeMbIX U3rotosuTenem And nutbs.

5.6 Mpepen NPOYHOCTU NPU CXKATUKN

Mpy umcnbliTaHM OPMOBOYHOrO Marepuana B COOTBETCTBMM C 7.6 npegen
NPOYHOCTU NPU CKaTUK AN matepuana tuna 1 gormkeH 6bitb He MeHee 2,3 MIa, Tuna
2 — He MeHee 2,6 Mna.

5.7 YCTONMUYMBOCTb K KNMMaTU4Y€CKUM BO3AENCTBUSM

DOopMOBOYHBIA MaTepuan B YMNakoBKE 3aBOAA-M3rOTOBUTENS AOMKeH obnaaarb
YCTONYMBOCTBIO K BO3AENCTBUIO KMMMATUYECKMX (PaKTOPOB MPWU TPaHCNOPTUPOBAHUN Y
XpaHeHuW.

MaTepuman nocne ucnbiTaHWA OOMKEH COOTBETCTBOBAaTL TpebosaHusam 5.4, 5.5,
56.

5.8 YcTonumBocTb K MeXaHU4YeCKUM BO34eNCTBUAM npu
TpaHCNOPTUPOBaHUU

dOpMOBOYHBI MaTepnan B ynakoBKe NPeanpUsTUS-M3roTOBUTENS AOIMKEH ObiTb
YCTOMYMB K BO3LENCTBUIO MEXaHNYECKNX DaKTOPOB.

Tapa gomkHa oBecrneunsarb CoXpaHHOCTL (POPMOBOYHOrO Marepuana.
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6 OT60p 0GpasuoB

6.1 Obpasubl

O6pasupl popmoBoyHOro Marepuana, O0TobpaHHble AN WCMbITAaHUA, LOMKHbI
ObITb M3 OQHOWN NaAPTUN U C HENCTEKLLIMM CPOKOM rogHOCTN. POPMOBOUHBIA MaTepman ua
Pa3opBaHHbIX UMM NMOBPEXAEHHBIX YNAKOBOK A8 UCMbITAHUA HE NCMOMBb3YeTCs.

Ans venbiraHui gomkHO ObiTb 0TOBpaHO He mMeHee 5 kr martepuana. Ecnm
MOPOLLOK HaxXOAWUTCS B MHAMBUAYaNbHbIX YMAKOBKaX, ero CChinatoT BMECTe, TLaTeNbHO
MepemMeLLMBalOT WU XpaHsT BO BMaroHENpOHUL@EMONM YMakoBKe A0 NPOBEeLeHUs
UCMbITaHWS.

Mopolwok, nocTaensieMbIA OMTOM, TLLATENIBHO MEPEMELLMBAOT WU XPaHsT BO
BMaroHeNpPOHULIGEMOW ynaKkoBKe.

MopoLlok hopMOBOYHOrO MaTepuana, ynakoBaHHbIA HErepMeTnyHoO, GpakyroT.

6.2 YcnoBus ucnbitaHuin

[MoaroToBKy K MCMbITAHWUAM W UCMbITAHUA POPMOBOYHOro Matepmana no 7.1—7.6
NpoBOAAT MpU TemnepaTtype okpyxawowen cpeabl (23+2) °C mn OTHOCUTENBHOMU
BRaXHOCTM Bo3ayxa (5015) %.

OcranbHble UCMbITaHWA MaTtepuana NpoBOAST B MOMELLEHUM MPU OTCYTCTBUU
CKBO3HSIKOB, MpW Temnepartype okpyxawwen cpeabl (23+2) °C M OTHOCUTENLHOM
BnaxHocTn Bo3ayxa (50+10) %.

Annapatypa, ucnonb3yemas Ans UCMbITaHUIA, AomkHa ObITb Cyxas, YMcTas.

Mepen vcnbiTaHusMu hOPMOBOYHLIN MaTepuan 1 annaparypy cnegyet
BblaepxaTtb nNpu Temneparype (23+2) °C B TeueHue He MeHee 15 u.

6.3 CmewmBaHue

CmMelumMBaHMe KOMMOHEHTOB MPOBOAAT METOAOM (PYYHBIM UMW MEXAHUYECKUM),
yKasaHHbIM B WHCTPYKUMW W3rOTOBWTENS, WUCMOMb3ys BOAY, COOTBETCTBYHOLLYIO
TpebosaHusam ISO 3696.

6.3.1 MpumeHsemoe obopyaoBaHue

BakyyMHbIl cMecuTEnb AN MEXaHUYECKOro CMELUMBaHUSA, PEKOMEHAYEMBbINA
N3roTOBUTENEM.

Yawka pesnHosas.

LUnaTtenb ans py4yHOro CMeLIMBaHus.

CekyHpomep.
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6.3.2 MeTtoauka cMelWIMBaHUA

OTmepsitoT € TOYHOCTBO A0 1 % HeobxoaMMOe KOMMYECTBO MOopoLUka U
Tpebyembini 06bEM AUCTUNNMPOBAHHOW BOAbI ANS 3aMELUMBaHMA B COOTHOLLEHMWMN,
pPeKoMEeHAYEMOM N3roTOBUTENEM. Ecnn AnanasoH 3Ha4YeHUn obvema
AVICTUNNNPOBAHHOW BOAbI YCTAHABIMBAET W3rOTOBUTEMb, TO WCMOIbL3YHOT CpeaHee
3HayeHve obbema. HanmeatoT ANCTUNIIMPOBAHHYIO BOAY B YaLLKY NS CMELUMBAHWUSA U B
TeveHue 10 ¢ BCbINalOT MOPOLLOK (POPMOBOYHOrO MaTtepuana, naberas 3axBaTbIBaHUA
Bosayxa. OTCYeT BpPEeMEHM HaunHalT C MOMEHTa BCTYMNEHUS B KOHTaKT MOPOLUKA
POpMOBOYHOrO MaTepuana v Bogkl. [OpOLLOK JOMKEH XOPOLLIO NMPONUTaTLCS BOLOM.

CMelunBaHve nNpoBOAST B BaKyyme NPV MOMOLLM MEXaHUYECKOrO CMECcUTens B
TEYEHWE BPEMEHW, YKa3aHHOrO W3roToBUTENIEM, 3aTeM Cpasy >e& 3arnofHAT
POPMOBOYHLIM ~ MaTepManoM UchbiTatTeNbHell  6nok  nnn - opmel.  BosmoxHo

CMELUMBaHNE PYYHbIM CrocoBom.
7 MeToabl UCNbITaHUNA

7.1 MpoBepka BHewHero Bupga

7.1.1 Tpoeepky cooTBeTCTBUA Martepuana TpebosaHuam 5.1 nposoasaT
HEBOOPYXEHHBIM TNa3oM.

7.2 lcnbiTaHMe Ha TeKy4yecTb BO BpeMs 3anMBKu (POPMOBOUYHOrO
Marepuana

7.2.1 MNpumeHsiemoe o6opynoBaHue

LunuHopuyeckan dopma unctas u cyxas, sbicotol (50,0+1) MM, C BHYTPEHHUM
AnameTpom (35,0£1) MM, narorosneHHas 13 KOPPO3MOHHO-CTOMKOTO
HeabcopbupytoLlero matepuana.

CTeknsaHHas nnactuHa ynicTas, cyxas v rnagkas, ¢ AMHOW BOKOBbLIX CTOPOH He
meHee 150 mm.

BubpocTtonuk cromaronornyeckmn yactotor ot 50 go 60 My,

YCTpONCTBO ANA M3MEPEHUs C TOYHOCTBIO A0 1 MM Gonbliero M MeHbLUero
ANaMeTpOB pacnbiBa CMECH, HanpuMep LUTaHreHLUMPKYIb.

Cmaska Ans opmbl, B YaCTHOCTW Ba3ENUHOBOE UMW CUITMKOHOBOE MAaco.

Yalka pe3nHoBas.

7.2.2 MNpoBeneHue UcnbiTaHU

CTeKNsHHYO NnacTuHy KnagyT Ha MOBEpXHOCTb, CBOBOAHYtO OT BuOpauum.

dopMy NpeaBapuTEnbHO CMasbiBalOT Ba3eNIMHOBLIM Macnom. B peanHoBylo vallky K

5
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peKkoMeHAyeMOMY W3roTOBUTENEM KONMUYECTBY AUCTUINMPOBAHHON BOAbI A0OaBNsIOT
(200+0,1) r nopolluka (POPMOBOYHOrO Marepuana v CMEeLMnBaKT, Kak ykasaHo B 6.3.
3areM LUNUHApUYecKyo POpMy yCTaHaBNMUBAIOT BEPTUKANBHO HA LEHTP NacTuHbl U
nomMeLlarot Ha Bubpoctonuk. Mogeepran dopmy BubpaLum, B TeveHne 20 ¢ 3anonHaT
ee opMOBOYHBIM Marepuanom ¢ HebonblmMM KM3BbLITKOM, nocne Yero opPMOBOYHYIO
Maccy HeobxoAMMO CpaBHATL POBHO C BEPXHUMU Kpasmu dopmbl. Yepes (120+2) ¢ ot
Hayana CMeLUMBaHWA NOAHUMAIOT LMNUHAPUYECKYIO POpMy BEPTMKaNbHO C MNacTUHbI
CO cKOpOCTbIo NpubnuanTensHo 10 MM/c 1 gaoT OPMOBOYHOMY Martepuarny 0cecTb
unn pacnneitbC No nnactvHe. lMocne 3ateepaeBaHusi (HOPMOBOYHOMO MaTtepuana
M3MEPSIOT C TOYHOCTBIO A0 1 MM  HambomnmblMW U HaWMEHbLUMA  AUaMETPbI
3aTBEPAEBLUET0 OCHOBaHWA. 3anucbiBalOT CpeaHeapudMETUYECKOE 3HaYeHWe 3TUX
[BYX IMAMETPOB KaK 3HAYEHNE TEKYYECTU BO BPEMS 3aNUBKU.

7.2.3 PesynbTarbl UCNbITAHUNA

UcnbiTaHusa BbINONHAOT Tpy pasa. Ecnu agBa pesynbTata UCnbiTaHui oTBeYaloT
TpeboBaHNSIM K TEKy4ECTU NPU 3anuBke, YCTaHOBMNEHHbIM 5.2, TO maTepwan oTBevyaet
TpeboBaHNsIM HaCTOSILLEro CTaHaapTa K Tekydectu. Ecnu H1 oavH 13 pesynbTartoB He
oTBevaeT TpeboBaHuaM 5.2, TO (HOPMOBOYHBLIN MaTepuan He COOTBETCTBYET
TpeboBaHNsIM HacTosiero craHaapta. Ecnu oauH m3 Tpex pesynbTatoB OTBeYaeT
TpeboBaHNsIM K TEeKy4yecTW, TO CcnefyeT BbIMOSMHUTL €elle TPWU Wcnbitanusa. Ecnu
cpeaHeapndMETNYECKOE 3HAYEHNE TPEX UCMbITAHUIM COOTBETCTBYET TpeboBaHuam 5.2,
TO (POPMOBOYHBLIN MaTepuan CuUTaloT BbIAEPXKaBLUMM MWCMBITAHUS U OH OTBeYaeT
TpeboBaHUSIM HaCTOSILLEro CcraHgapta K TEeKyyecTu; B MNpPOTMBHOM  Crydae
(HOPMOBOYHBIA MaTepuan OpakyoT.

7.3 WcnbiTaHne Ha BpeMsl cxBaTbIBaHUA U 3aTBepAeBaHUA

7.3.1 CywWHOCTb METOAa 3aKMo4YaeTCa B OMNPEAEneHnn BpeMeHn OT MOMEHTa
3aTBOpeHMs (POPMOBOYHOIO Marepvana XUMAKOCTbIO A0 Hayana W A0 KoHua
CcXBaTbiBaHWS N 3aTBEpAEBaHUA.

7.3.2 NMpumeHsieMoe ob6opyaoBaHue

MpuGop Brka — B COOTBETCTBUM CO CXEMOW, NMPUBEAEHHOW Ha PUCYHKE 1.
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PucyHok 1 — Cxema npubopa Buka

B npnbop BxoaAT:

vrna Buka F gnvHon 50 MM, nonepeyHbiM ceveHnemM unm avametpom (1+0,05) mm;

cTepxeHb B gnvHo 270 MM u guametpom 10 mMMm;

obuwaa macca CTepxHS B, AOMOMHUTENLHOM Harpyskm A U U3MEpUTENbHON
wkanel C— (300x1) r;

naMeputenbHas wkana C B MUNNUMETpax,;

cTpenka ykasatens D;

BWHTOBOW 3a&XUM E;

cTeknsHHas nnactuHa / paamepom 100x100 mm;

nogaepxusarojasa onopa J

dopma H uuctas, cyxas, WIrOTOBMEHHas W3  KOPPO3UNOHHO-CTOMKOro
HeabcopOupytloliero martepuana, BHYTPEHHUM BEpXHUM guvameTpom 70 MM,
BHYTPEHHMM HWKHUM AnameTpom 60 MM, BbICOTON 40 MM.

CekyHpomep.

Beckl.
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7.3.3 NpoBeaeHue ncnbITaHUN

300 r wucnbITyemMoro mnopolka OPMOBOYHOrO Matepuana p[obasnaloT K
KONMUYecTBy  AUCTUINMPOBAHHOW  BOAbI, PEKOMEHAYEMOMY  W3rOTOBUTENEM, U
CMELIMBAIOT, KaK ykasaHo B 6.3. 3anonHAoT nOnHOCTLIO (OPMY U BbIPABHUBAIOT
ypoBeHb 0bBpasua ¢popMOBOYHOrO Marepuana C BEPXHUM Kpaem dOopMbl, NP 3TOM
3anonHEeHHyI0 (OOpMy Ha NMnacTuHe yCTaHaBNMBAaKT Ha OCHOBaHWWM npubopa Buka B
Takoe MOmMoXeHue, MPU KOTOPOM KOHeL, WrNbl AOSMKEH KacaTbCs MOBEPXHOCTU
¢dopmMOBOYHOrO Martepuana, 3atem wurny CcBobOAHO oOnyckawT B KOMbUO C
hOpMOBOYHBIM MaTepuanom (06bIMHO nocne Toro, kak Gneck NOMHOCTLI0 UCHE3HET C
noBepxHOCTU Marepuana) 3a 1 uam 2 MUH A0 MNpeanonaraeMoro BpeMeHu Hadana
cxgatbiBaHuA. [lorpyxeHue urnbl NPOBOAAT pa3s B kaxable 15 €, HaYMHas ¢ Uenoro
yucna MuHyT. locne Kakaoro NOrpyxeHus wurny TWatenbHO BbITMPaT, a dopmy
nepeaBuraloT Tak, 4Tobbl UrNa npyM KaxaoM HOBOM MOrpyXeHUW nonagana Ha
NMOBEpPXHOCTb (POPMOBOYHOTO MaTepuana Ha paccTofsHUM He MeHee 5 MM OT
npeabiayLLero mecra.

OnpepensioT BpeMsA Ha4Yana cxeaTbiBaHUSi B MUHYTax OT MOMeHTa aobaBneHns
nopoLuka (hOpMOBOYHOTO Marepuana Kk AUCTUNNMPOBaHHONW BOAE A0 MOMEHTA, Koraa
cBOBOAHO ONyLUEHHas urna He A0X0AUT A0 NOBEPXHOCTU MMACTUHBLI HA 1 MM, U Bpems
OKOHYaHWA CXBaTbiBaHWUA B MUHYTax, korga cBob0oAHO OnyLleHHas vrna norpyxaercs
Ha rnybuHy He Gonee 2 Mm.

7.3.4 Pe3ynbTatbl UCNbITAHUIA

Ucnbitanua no 7.3.3 npoeoasaT aea pasa. Ecnn oba pesynbTata COOTBETCTBYIOT
TpeboBaHuaM 5.3, TO POPMOBOYHBIN MaTepuan CYUTalOT BblAEpKaBLLUMM UCTIbITaHME.
Ecnv HM ogunH 13 pesynbTaToB He COOTBETCTBYET TpeboBaHnsM 5.3, To (POPMOBOYHLIN
Marepuan CYMTaT He BbIAEPKABLUMM WCTMbITAHWS, €CNM OAWH U3 pe3ynbTartoB He
COOTBETCTBYET yka3aHHbIM TpeboBaHUsAM, HEO6X0AMMO NMPOBECTU MCTbITAHUA eLLe Tpn
pasa. Ecnn nocne aTux UCMbITaHUA BCe TpU pesyrbTata COOTBETCTBYIOT TpeboBaHMAM
5.3, TO hOPMOBOYHLIN MaTepman CYMTaloT BbIAEPXaBLUMM WCMbITAaHWe, B NPOTMBHOM
cnyyae popMOBOYHLIA MaTepuan Gpakytor.

7.4 JluHenHOEe pacliMpeHue Npu TBEPAECHUMU

7.4.1 MeToa MCMbITAHWS 3aKMOYaETCs B ONpPeseneHUn U3MEHEHUS NMHEMHBLIX
pa3mepos o6pasua (hOpMOBOYHOr0 MaTepumarna npy TBepaeHUN.

7.4.2 TMpumeHsiemoe obopynoBaHue

OKCTEH30OMETp, COCTOSILLMIA M3 LUTATMBA, Ha KOTOPOM YKPENneH MHAMKaTop Ans

onpepeneHna Mn3aMeHeHna ANUHbl C TOYMHOCTbLIO A0 0,01 MM, M MeTannmnyeckoro
8
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uunuHapa BHYTPEHHUM guametpom (50+1) MM, HapyxHbM (53+1) MM, BbICOTOM
(100+1) Mm.

Mpoknaaka n3 anacTUYHOro Matepmana TONWMHON OT 2 40 3 MM.

CMa3s0uHbIN areHT (HanpuMep Ba3enMHOBOE Macro).

JropantoMmHmneBas kpbilwika guameTpom (50+1) MM, ToNWmMHON 1 MMm.

7.4.3 MpoBeaeHue ncnbiTaHUM

Mpubop ycraHaBnMBaloT Ha XECTKOE OCHOBaHWE, He AOmnyckas BO3MOXHOCTU
BMBpaumu.

MeTannuyeckMin LMnMHap C NPOKMafKkowr, BHYTPEHHSIS MOBEPXHOCTb KOTOPOro
npeaBapuTenbHO CMasaHa areHToM, YCTaHaBMUBAKT Ha CTEKNSIHHYKO MNNacTuHy.
Cma3sbiBaloT areHTOM AHOparntoMWHUEBYHO KPbILLKY, KOTOpas OyaeT MMETb KOHTakT C
UCMbITYEMBbIM  (POPMOBOYHLIM ~ Marepuanom. 3anonHAT  UMIUHAP  Marepuanom,
NpuUroToBneHHeiIM no 6.3, M YCTaHaBNMBaKT €ro Ha WCMbITaTerNbHbIA  CTONUK
3KCTEH30MeTpa.

LunvHap HakpbiBaloT AHOPanoMUHUEBON KPLILKOW W yCTAHaBMMBAOT Ha Hew
ronoBKy MHAMKaTOpA.

3a (60+1) ¢ o Havyana TBEpAEHNS B COOTBETCTBUM C 7.3 CHUMAaKOT HavarnbHoe
nokasaHme. OkoH4yaTenbHoe nokasaHue cHUMarT Ha (120+1)-1 MUHYTE OT MOMEHTa
Havyana cMeLlMBaHUs 1 ONpPeaensitoT N3MeHeHne AnmHbl obpasya ¢ TouHocTbo Ao 0,01

MM. JlvHeliHoe pacliupeHve o6pasua npu TBepAeHWU o, %, pPacCuuTbIBaIOT MO

dopmyne

u:T'E-mo. M

0

rae L, — L, — NCKasaHna MHAUKaTOpa, MM;
L, — nepaoHasantHan anvia o6pasua, M.

7.4.4 Pe3ynbratbl UCNbITAHUN

Mocne nposeaeHuA VCNbITAHNA AByX ob6pasuos paccunTbiBaloT
cpefHeapudpmMeTnIeckoe 3HadYeHne o ¢ TovHocTbio Ao 0,01 %. Ecrm nuHenHoe
paclumpeHve oboux  obpasyoB  cooTBeTcTByeT  TpeboBaHusM,  yka3aHHbIM
M3roToBUTENEM, TO MaTepuan (HOPMOBOYHLIA CUUTAIOT BbIAEPXaBLUMM UCTbITaHNE,
€Cnv HU oauH u3 ofpasuyoB He COOTBETCTBYET 3TuM TpeboBaHusaM, TO Matepuan
(POPMOBOYHBIA CUMTAKOT HE BblAEPKABLIMM WCMbITAaHWE, €CnM TOMbKO OAWH U3
pe3ynbTaToB COOTBETCTBYET yKa3aHHbIM TPeOOoBaHNAM, TO UCMbITaHWE NOBTOPSOT eLle

Tpu pasa. Ecnv nocne atux ucnbiTaHni Bce Tpy obpasua CooTBETCTBYHOT TpeboBaHNAM
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N3roToBUTENs, TO (POPMOBOYHLIA Marepuan CUUTaT BblAEPXKaBLUMM UCMbITAHUS; B
NPOTUBHOM criy4ae OpMOBOUHbIA MaTepuarn bpakytoT.

7.5 JluHenHOe pacliMpeHue Npu HarpeBaHUn

7.5.1 NMpumeHsiemoe obopyanoBaHue

Popma HeratmBHasa pasmepom (6x6x50+0,5) MM, n3rotoBneHHas M3 Macchl Ans
ayonuposaHus.

KBapueBbin gunatomeTp.

Bechl.

BuBpocTonuk cToMaTonormyeckmin 4actoTom smbpauumm ot 50 o 60 'y,

BakyyMHbIN cmecuTenb (418 MEXaHUYECKOro CMELUMBaHNS).

7.5.2 MpoBeaeHue NcnbITaHUN

[MopoLwok ¢hopMOBOYHOro MaTepuana saMmeLumsatoT ¢ ANCTUNNIMPOBAHHOW BOAOW,
Kak ykasaHo B 6.3, n3 pacdeta (5,0+0,1) r nopowka Ha oanH obpasey. HeratueHyto
cdopMy 3anonHAT MONyYeHHOW cMecklto Ha BubpocTonuke. Yepes 40—50 MuH
obpasel, n3BnekaroT U3 PopMbl U BbILEPKMBAIOT Ha Bo3ayXxe B TeueHne 90 MUH.

Mepep vcnbITaHMAMKU M3MepsIOT ANMHY obpasya ¢ TouHocTs A0 0,1 MM.

[ns ucnbITaHni N3roTaenmMearoT Tpu obpasua.

UcnbitaHue o6pa3suoB nNpoBOAAT C MOMOLLLI KBapLUEBOrO Avnaromerpa.
TemnepaTtypy B AunaromeTpe NOAHUMAIOT OT KomHatHon Ao 700 °C co ckopoCTbiO
(5¢1) °C B MuHyTYy. BoiaepxuBatot obpaseL, npu aTor Temneparype B TedeHne 15 MuH.

U3mepstoT nsmeHeHne anvHel obpasua ¢ TouHocTkio Ao 0,01 mm. PaccuutbiBatot
TNIMHENHOE U3MEHEHWE NPU HarpeBaHUM Kak NpoLEHTHOE OTHOLLEHWE K NepBoHaYarnbsHOM
ANUHe obpasua ¢ TouHocTbio A0 0,01 %.

7.5.3 PesynbTarbl UCNbITaHUA

CpenHee 3HavyeHMe Tpex OMNpPeAeneHnA JIMHEWHOTO  pacLUMPEHMs  Mpw
HarpeBaHWK ONPeAENSIoT ¢ TOMHOCTLIO A0 0,01 %. Ecnm ogHO 13 3Ha4YeHUA OTNMYaeTcA
oT cpegHero 6Gonee yem Ha 15 %, wCMbITaHWs MO OMNpeAeneHnto  NIMHENHOro
pacluMpeHus Npyv  HarpeBaHWM nMpPOBOAAT €le fABa pasa W 3anucbiBaloT
cpepHeapudMeTnyeckoe 3HaYeHWEe pesynbTaroB NSATU UCMbITAHWN Kak 3HaueHue
TIMHEHOro pacLUMPEHUS NPU HarpeBaHuw.

7.6 UcnbiTaHUe Ha NPOYHOCTL NPU CXaTuUn

7.6.1 Meton UCMbITaHUA 3aknoyaeTcs B  onpeaeneHun Harpysok,

paspyLuatomx obpasel.

10
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7.6.2 MNpumensemoe o6opynoBaHue

lMpecc-dpopma pasbemMHas U3 KOPPO3NOHHO-CTOMKOrO marepuana € NATbo
oTBepcTMAMY AuameTpoM (20£0,2) Mmm 1 BbICOTON (40+0,4) MM.

CTeknsHHbIE MNACTUHBI, YUCNO N pasMepbl KOTOPbIX AOIMKHbI ObITb 4OCTATOMHbI
ANS NOKPbITUS BEPXHEWN U HWKHEN YacTn hopMbl.

MalumHa paspbiBHas Co CKOPOCTbIO ABWXEHUS TpaBepchbl (512) MM/MUH.

Yawwka peavHOBas 4N 3aMeLuMBaHUA CTOMaTONOMMYEeCcKoro rvnca.

LUTaHreHUmpKy k.

Becel.

7.6.3 MsroroBneHue o6pasuos

(300+1) r uvcnbITyeMOro nopolka opmMOBOYHOrO Martepuana aobaensawT K
KONMYEeCTBY  AUCTUIINIMPOBAHHOW  BOAbI, PEKOMEHAYEMOMY  W3rOoTOBUTENEM, U
CMELMBaloT, kak ykasaHo B 7.3. [pn HeobGxoaumMOCTM NpOBOAAT MNOBTOPHOE
cMelMBaHne Ansa nonyyeHna obpasuos Ge3 aedekTtoB. 3anuBaloT CMeCb B MNpecc-
dopmy, yaepKMBaEMyIO Ha CTEKNAHHOW nnactuHe. Bo Bpemsi 3anonHeHUs OCTOPOXKHO
nortpsxveatot dopmy He Gonee 30 ¢, 4ToObl yMeHbWUTL 0OpasoBaHWe BO3AYLUHbIX
ny3bIpbkoB. [lonyckaeTca MCMone3oBaTb ANS 3aMelMBaHuA W 3anueku o6pasuos
BaKyyM-CMECUTENMb C OCTaTOuYHbIM AaBneHnem 5 kla, ckopocTbio BPALLEHNUA MEeLLanku
(390+£10) obopoToe/mMWH 1 BUBpOCTONMK YacToTon BuBpauum ot 50 go 60 'y, o Toro,
kak 6rneck nonHOCTbIO UCYE3HET C MOBEPXHOCTU CMECU HeoBXOAMMO KPENnKo npwkaTb
BTOPYI CTEKMSAHHYH NNacTUHy K BEPXHEW MOBEPXHOCTU (POpPMbl U AOBECTU YPOBEHb
obpasLa A0 ypoBHA BEpXHUX KpaeB dopMbl. Yepes (45+1) MUH OT Havana cmelumBaHus
o6pasLpbl BeIHAMAKOT U3 NPecc-(popMbl M OCTABASIOT UX NPYU TEMNEPATYPE OKPY>KatoLLEN
cpenbl (2312) °C n OTHOCUTENbHOM BNaxHOCTU Bodgyxa (50+10) %. Mo wncreyeHnm
(1204£5) MmMH OT Hauana cMelwMBaHuMsa NPOBOAAT WCMbITaHWe nATM o6pasuos Ha
MPOYHOCTb MpU  CKaTUW, WUCMONb3yA Pa3pbiBHYO MalWHy, W  3anucbiBaloT
MaKCUMaribHOoe 3HaYeHve nNpunaraeMomn Harpyskm F.

7.6.4 PesynbTtarbl UCNbITAHUN

Ansa kaxagoro ncneltaHHOro obpaslia paccYUTLIBAOT NPOYHOCTL MPU CKaTum O ,
MTla, no copmyne

G = FI314, 2
roe F — makcumansHas Harpyska, H.
Ecnn yeTbipe pesynbTtata u3 nstyM COOTBETCTBYIOT TPeOOBaHMAM HACTOSLLEro

cTaHpapTa, TO CbOpMOBO‘-IHbIﬁ mMarepuan cYuTaloT BblaepXKaBLUMM UCMbITaHUE. Ecnun

11
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TOMBKO TPWM M3 NATM pe3ynbTaToB COOTBETCTBYHOT TpeGoBaHWSM  HaCTOALLEro
CTaHAapTa, TO NPOBOAAT BTOPYH CEPUI UCTbITaHUA ofpasuoB. Ecnu Bce nsiThb
pesynbTaToB MOBTOPHbIX WCMbITAHWA COOTBETCTBYHOT TpeBOoBaHUSM HACTOSILLEro
cTaHgapTa, TO (DOPMOBOYHBLIA Marepuan CHMTalT BbIAEPXKABLUMM UCMbITAHWE, B

NPOTMBHOM Cryyae ero 6pakytoT.
8 yl'laKOBKa, MapKUpoOBKa, TpaHCNOpTUpoBaHUe U XpaHeHne

8.1 YnakoBka

Mopowok pomkeH ObITb pacdacoBaH BO BRNarOHENPOHULEAEMYIO YMaKOBKY,
KOTOpas He 3arpasHAeT marepuan U He U3MEHSIeT ero Puanyeckme U XUMUYEcKne
ceoiictBa. [lpu onNTOBBIX MOCT@BKax HeOOXOAMMO NPELYCMOTPETb MOBTOPHYHO
repmMeTm3aLmio.

8.2 MapkuposBka

8.2.1 BHewWwHUIA KOHTENHEP

Ha kaxxaoi ynakoBke formkHa ObiTb HAHECEHA YeTKasi MapkUpoBKa, coaepXkallas
cneapyroLLyro nHopmaumio:

a) TOprosoe nnu prMpmMeHHoe HaMMeHoBaHe martepvana;

6)  ampec U HauMeHoBaHWe NPEeANPUATAS-U3rOTOBUTENS UMW NOCTaBLUYKA,

w
~

TVN POPMOBOYHOrO MaTepmana u obnacTb ero NPUMeEHeHUS;

-
~

useT (ecnu He GenbliiA);

a) 3anax (ecnu nmeetcs),

e) MacCy HETTO COASPXKUMOrO B rpammax;

xK) AaTy OKOHYaHWA NMPUMEHEHUS «UCMOMb30BaTb AO ...», MOCNE KOTOPOW
CBOMCTBa HOPMOBOYHOrO MaTtepuarna MOryT He COOTBETCTBOBaTb HacTosLEMY
cTaHpaprty,

3) YCINOBUWS XPaHEHWST,

n) HOMEp napTuun.

8.2.2 MHamBmayanbHas ynakoBKa

Ecnn ynakoBka COAEPKWUT OTAENbHbIE MaKETbl, K&XAbIA MaKeT JOIKEH UMETb
3TMKETKY CO CriefyoLen nHdhopmMaumen:

a) PEKOMEHLYEeMO€e COOTHOLLEHWNE XNLKOCTb — MOPOLLUOK: B MANMUAMTPax —

ANA AKNMAKOCTU U B rpaMMax — ANd NOPOLLKa,

12
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6) pPEKOMEHAYEMbLIA  METO4  CMELUMBaHWS, BKMoYasi pPeKoMeHfyemoe
obopynoBaHMe, pPEKOMEHAyeMble YCTAHOBKM W BpeMs CMeLMBaHWSA MopoLlKa
hOPMOBOYHOIO MaTepuvana v XnaKkoct pyYHbIM UM MEXAHNYECKMM LUNaTenem,;

B) BPEMSI TBEPAEHUS,

r) JINHEMHOE pacLUMPEHNE NPN TBEPAEHWM,

a) JNIMHENHOE pacLUMPEHME NP HarpeBaHuu;

e) pekoMeHAyeMbIE U3roTOBUTENEM crneuuarnbHble paboyne MeToauKkM Mnn
yKazaHus;

X) npegynpexgeHue O codepXaHum B Marepvane  KpemHesema,
NpeACcTaBnSALWEro ONacHOCTb A5 NErknx Npy BAbIXaHWN.

8.3 TpaHcnopTupoBaHWe U XpaHeHue

8.3.1 ®opmOBOYHLIN Marepman Ha TUMNCOBOM CBSA3YIOLEM TPaHCMOPTUPYHOT
BCEMW BWAAMW KPbITbIX TPAHCMOPTHLIX CPEeACTB B COOTBETCTBUM C nNpasunamu
NnepeBo3KN [pPy30B, AEUCTBYIOLMMW Ha TpPaHCMOpPTE COOTBETCTBYIOLWIEro BMAA, U
HOPMaTVBHbIMW LOKYMEHTaMMU MO MOrpy3Ke N KPEMNNEHUIO rpy30B.

8.3.2 POPMOBOYHLIA MaTepuan Ha rMncoBOM CBA3YIOLLEM JOITKEH XPaHUTLCH B

ynakoBke npeanpuatuna-m3arotosuTend.
9 MHCTPYKUMA NO NPUMEHEHUI0

WHCTpYKUMS M3roTOBUTENST MNM NOCTaBLUMKA AOMMKHA COAEPXKaTb CreAyHoLLyIo
obssaTenscHyto nHhopMaumio:

1) pekoMeHayeMoe COOTHOLUEHWe MOPOLOK — JKMAKOCTb MO Macce
(oTHOLWeEHNe mMn/T);

2) peKoMeHAYyEMYIO METOAMKY CMELUMBaHUA C YKasaHWeM Turna cMecutens,
CKOPOCTU BpaLLEeHUS MeLLAanku 1 BpeEMEHU CMEeLLNBaHNS;

3) npyv HanMuMu Npoknagok AnA POpMbl — HaNU4Me WHCTPYKUUWM NoO ee
NPUMEHEHNIO;

4) PEKOMEHAYEMbIE METOAMKN (DOPMOBKN;

5) pekoMeHAyeMbIE peXuMbl oBxkura popmbl U MHCTPYKUMA No nuTbio. Kpome
TOro, AOMmKHa BbiTb BKIOYeHa MHGOpMaLUMa O cBoMCTBax (hOPMOBOYHOIO MaTtepuana,
onpepensemMbIX HaCTOSLMM CTaHAapTOM:

8) TOYHOE COOTHOLLEHME MOPOLLOK — XWUAKOCTb, MPU KOTOPOM OnpezereHbl
yKasaHHble CBOWCTBA;

9) BpeMsi cxBaTtbiBaHus (paboyee Bpems);

13
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10) npeaen NPOYHOCTW NPW CXaTUW;

11)  NWHeWHOe paclMpeHne npu TBEPASHUM W JIMHEMHOE TepMuyeckoe
paclumpeHme;

12)  KpuBble NMHENHOrO PacLUMPEHWsa NMPU HarpeBaHuM U KpYBble ycaaku npu

OXNaxaeHnN.
10 FapaHTUK U3roToBUTENA

10.1  WUsroTosuTenb rapaHTUPyeT COOTBETCTBUE (POPMOBOYHOrO Marepuana Ha
TUNCOBOM  CBA3YHOWEM TpeboBaHWAM HacTosiLero craHgapTa npy  cobnogeHnu
YCMOBUIA XPaHEHWS, YCTAaHOBIMEHHbIX HACTOSALLMM CTaHAapTOM.

10.2 Cpok xpaHeHus1 — He MeHee 1 rofa C MOMEHTa U3roTOBMEHUS.
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Mpunoxexnue A.A

(cnpaBoyHoOe)

CBepieHUA 0 COOTBETCTBUMN MEeXrocynapcTBeHHbIX CTaHAAPTOB CCbLINMOYHLIM

MeXxAayHapoaHbLIM CTaHAapTaMm

Tabnuya AO.AA1

0O603Ha4eHne N HaMMeHOBaHUe CTteneHb 0O603HaueHne n
MeXZyHapo4HOro craHaapTa COOTBETCTBUSA HavMeHoBaHWue
MEXrocyjapCTBEHHOIo
cTaHpapTa

*

ISO 3696:1987 Bopga ons nabopaTopHoro -
aHanu3a. TexHuuyeckme TpeboBaHus w
MEeTOoAbl UCTbITAHWI

* COOTBETCTBYHOLMA MEXIOCYyAapCTBEHHbIM CTaHaapT orcytcteyeT. [o  ero
YTBEPXKAEHAS PEKOMEHAYETCA WCMOMb30BaTh MEPEeBOj Ha PYCCKWA SI3blK  AAHHOrO
MEeXAyHapoaHoro craHgapTa. [epesos AaHHOMO MeX4yHapPOAHOro CTaHaapTa HaxXoAUTCA
B ®egepanbHOM UHIPOPMaLIMOHHOM POHAE TEXHUYECKMX PErNamMeHTOB 1 CTaHAapTOB.
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YK 615.463:006.354 MKC 11.060.10 P22 IDT

KnioueBble croBa: ¢OPMOBOYHBIM Marepuarn, runcoBoe cesidytowee, TpebosaHus,

PU3nyecKne 1 PUsMKO-MEXaHNYECKNE CBONCTBA MaTepmarnoB, METOAbI UCTbITaHWUA
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