®EOEPAINNIBHOE AFEHTCTBO

NO TEXHWYECKOMY PEIYNMPOBAHUIO U METPOJNIOTUU

HALUWOHANBbHBIR FOCT P UCO

CTAHOAPT 13175-3—
POCCUNCKOMN 2015

OQEOEPALUUMN

MmnnaHTaTthbl ANA XUpyprum

O®OCODATHI KAJIbLUA

YacTtb 3

KocTHble 3aMmeHUTenu Ha OCHOBe rMgpoKcuanaTuTta
n GeTta-TpuKkanbuum docoarta

1ISO 13175-3:2012
Implants for surgery — Calcium phosphates —
Part 3: Hydroxyapatite and beta-tricalcium phosphate bone substitutes
(IDT)

WU3paHue oduunansHoe

Mocksa
CraHpapTuHcopm
2015


https://meganorm.ru/Data2/1/4293827/4293827498.htm

rOCT P UICO 13175-3—2015
MpegncnoBue

1 NOArOTOBJIEH ABTOHOMHON HekoMMep4YecKkor opraHusaunein « MHCTUTYT MeguKo-61onorMYeckmnx
nccnegosaxnii n TexHonoruiny (AHO «MMBUNT») Ha ocHoBe coBCTBEHHOMO ayTeHTUYHOrO NepeBoaa Ha pyc-
CKMI A3bIK MEXAYHapOAHOro CTaHAapTa, YKazaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum KoMUTeTOM ro cTaHaapTusauumn TK 422 «OueHka 61uonornieckoro AeicTems
MeaULIMHCKNX U3aenniny

3 YTBEPXEH M BBEAEH B AENCTBWE Mpukasom deaepansHOro areHTcTeano TeXHUYecKoMmy pery-
nvpoBaHuto 1 meTpornorun ot 20 mapTta 2015r1. Ne 148-cT

4 Hacrosawwmn ctaHaapT naeHTU4eH MexayHapogHomy ctaHgapty MCO 13175-3:2012 «MmnnaHTaThl
ansa xupypran. docathl kKanbLus. HacTb 3. KocTHble 3aMeHUTeNn Ha OCHOBE ruapokcuanaTuTa n 6eta-Tpu-
Kanounin poccpata» (ISO 13175-3:2012 «Implants for surgery — Calcium phosphates — Part 3:
Hydroxyapatite and beta-tricalcium phosphate bone substitutes»).

Mpu npUMeHeHUN HACTOSILLIero cTanaapTa pekoMeHayeTCsi UCMONb30BaTh BMECTO CCbINIOYHbIX MEXAyHa-
POAHbIX CTaHAapTOB COOTBETCTBYOLLME UM HaLMoHanbHble cTaHaapTel Poccuiickoin eaepaunu, ceeaeHus o
KOTOPbIX NPUBEAEHbI B 4ONOMHATENBEHOM NpunioxeHun A

5 BBEJEH BMNEPBGIE

lpasuna npumeHeHUs1 Hacmosiweao cmaHdapma ycmaHosneHsl 8 TOCT P 1.0—2012 (pa3den 8).
UHpopmaluust 06 USMEHEHUsIX K Hacmosilemy cmaHOapmy nybnukyemcsi 8 200080M (110 COCMOSIHUIO Ha
1 ssHeapsi mekyuwjea0 200a) UHhopMalUOHHOM ykaszamere «HauuoHanbHble cmaHdapmbl», a othuyuansHbil
meKkcm U3MeHeHUl U NoNpagoK — 8 eXeMecsiYHOM yKkazamerne «HauuoHanbHeie cmaHdapmei». B cnyyae
repecMompa (3aMeHbi) Unu omMeHbl Hacmosiueao cmaHOapma coomseemcmsyioujee yeedomeHue bydem
onybnukosaHo & briuxaliliemM 8bifyCKe eXeMeCsiYHo20 UHGhOpMauUOHHO20 ykazamens «HauyuoHanbHble
cmardapmei». Coomeemcmsyrowas UHpopMayus, yeeOOMIIeHUE U MeKCMbl pa3Mewjaromces makxe e
UHghopMatuoHHol cucmeme obujezo rofb3osaHuss — Ha oguyuansHom calime DedepanbHo20 azeHmemea
10 MEeXHUYECKOMY peaysiuposaHuio U MmempoJsiozuu e cemu MIumepHem (www.gost.ru)
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HacToswuit cTaHaapT He MOXeT BbiTb NOMTHOCTbIC UMK YACTUYHO BOCNPOM3BEEH, TUPaXKMPOBaH 1 pac-
npocTpaHeH B KauecTee odmumMansHOro usgaHus 6es paspelueHns deepanbHOro areHTCTBa Mo TeXHUYECKO-
MYy perynmpoBaHuio U MeTposiorim
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FOCT P UCO 13175-3—2015
BBegeHue

MCO (MexayHapoaHas opraHusauuns cTaHdapTusauun) siBNSeTCs BCeMUpHoOn deaepalmen opraHos
HalMoHanbHbIX cTaHA4apToB (opraHnsauunin —ynerHoB ISO). PaboTa no noarotoske MexxayHapogHbIX cTaHaap-
TOB 06bI4YHO NpoBOAMTCA NocpeacTBOM TexHuveckux komutetoB MCO. Kaxxaan opraHusaums — dneH ACO,
3anHTepecoBaHHasi B AeaTeNbHOCTU TeXHNYeCKUX KOMUTETOB, UMeeT NpaBo OblTb NpeAcTaBNEHHON B 3TOM
komuteTe. MexayHapoaHble opraHnsaLnm, Kak rocyaapcTBeHHbIE, Tak U Herocy4apcTBeHHble, Takke NPUHN-
maloT yyacTue B paboTe no Bzaumogenicteuio c UCO. UCO TecHo coTpyaHuyaeT ¢ MexxayHapoaHoW 3nekTpo-
TexHnyeckon komuccuen (MIK) no Bcem Bonpocam anekTpoTeXHUYECKON cTaHaapTU3aLnn.

MexayHapodHble cTaHdapTbl pa3pabaTbiBatOTCA B COOTBETCTBMM C Npasuiamu, npusedeHHbIMA B
Onpexktueax MCO/MOK, YacTb 2.

OcCHOBHOW 3aa4veil TEXHNYECKNX KOMUTETOB ABNSAETCHA NOArOTOBKAa MeXayHapoAHbIX cTaHAapToB. [Mpo-
eKTbl MeXayHapOoAHbIX CTaHAAPTOB, NPUHATEIE TEXHUYECKUMU KOMUTETaMK, PacrpoCTPaHsIOTCA opraH1u3aLm-
am — uneHam UCO ans ronocoaHusA. My6nukauns B kadecTBe MexxayHapodHoro craHgapTta Tpebyet
onobperus He MmeHee 75 % opraHMsaunin-4neHoB ¢ NpaBoM roroca.

Heobxoanumo obpaTuTb BHUMaHWe Ha BOSMOXHOCTb TOM0, YTO HEKOTOPbLIE 3MIeMEHTbI HACTOSALLEro CTaH-
JapTa MoryT nogseprartbcs nateHTHeIM npasaM. MCO He HeceT OTBETCTBEHHOCTM 3a BbIABNEHNE KakUX-NMBo
TaKOBbIX MATEHTHbIX NpaB.

NCO 13175-3 6bin nogroToBneH TexHuueckum komutetom MCO/TK 150, Xupyprudeckne uMnnaHTarthl,
MogkomuteT SC 1, MaTepuansl.

MNCO 13175 cocTouT U3 HeCKONbKMX YacTel nog 06LWmMmM HaumeHoBaHeM «MmMnnaHTaTel Xupyprudeckue.
doccatbl Kanbumay:

- YacTb 3. KocTHble 3ameHuTenu Ha 6ase rugpokcumanatiTa u 6eta-TpukanbLumin dooccara.

CuHTEeTNYeCKNe KOCTHBIE 3aMeHUTeNn r’mapokcuanatuT 1 B-Tpukanbuunin poccat cendac cuuTaoTca
agekBaTHOW anbTepHaTUBOW ayToTpaHcnnaHTatam n annorpadgtam. JencTBuTeNsHO, CUHTETUYeCcKoe Npounc-
XOXAeHWe 3TUX N3eNWUi rapaHTupyeT, YTo nauneHT He 6yaeT UHMULMPOBAH KakUM-M60 MHMDEKUNOHHBIM
3abonesaHvem. Kpome Toro, 661110 fokazaHo, YTo rmapokcManaTuT u B-Tpukanslunii pocdat ABNATCA OCTeOo-
KOHAYKTUBHBIMUW, YTO O3HA4aeT, YTO OHW CNOCOBCTBYIOT 3aXMBAHWUIO KOCTWU Y NOBEPXHOCTU MaTepuana npu
UMMaHTaunm B KOCTHYO TKaHb (CM. [6] 1 [7]). BriocoBMecTUMOCTb ruapokcnanatuta u-Tpukanbuuin ooccpata
AokasaHa o6LmpHoi nuTepaTtypoli (cm. [8]).

Mspenua, oTHocsWwmMecs k o6nacTn npuMeHeHUs HacTosAWero ctaHaapTa, noapasaensaT Ha Tpy Tuna:
KOCTHbIE 3aMEeHUTeNN N3 CUHTETUYECKUX MOHOMAasHbIX rmapokcruanaTuTa unm B-Tpukansuuia poccara n us
AByxdpasHoro cocTasa rugpokcmanaTuTa/B-Tpukansumii choccaTta. CooTHOLLIEHME rMapoKCManaTuT/B-Tpukanb-
LA cpoccbaT BNIMSIET Ha CKOPOCTb PacTBOPEHUA MaTepuana: YeMm Bellle cogepXaHue B-Tpukanbuun docdara,
TeM BblLLUe CKOPOCTb pacTBopeHus (cM. [9]—[11]).

Mpouecc BXNBNEHUSA KOCTHBIX 3aMEHUTeNe 3aBUCUT He TONbKO OT OCTEOKOHAYKTUBHOIO NnoTeHuuana
MaTepuana, Ho U 0T NOPUCTOCTM CTPYKTYPbI (CM. [12]—([16]). Heobxoamumo, 4Tobbl MmakponopucTocTs bbina goc-
TaTovHO 6OMbLUOI M B3aUMOCBA3aHHOM, UTODBI KOCTHOE BpacTaH1e NPOoM3oLUSIO Mo BceMy 06beMy UMnnaHTa-
Ta. MopucTocTb Takke BNNSET HA CKOPOCTb pe3opbumn kepamuki: YeM 6ornblie YMCIIO MUKPOMNOop, TEM Bhllle
CKOPOCTb pacTBOpeHMs (cM. [14]).

Tak kak KOCTHbIE 3aMEeHUTeNN He NpeaHasHayveHbl 4ns 60bLIOK Harpy3Kkn, X MeXaHUYECKUe CBOUCTBA
He ABNATCA OCHOBHbIMU. Tem He MeHee, 6onbLUMHCTBO 6110KoB 06pabaThiBaeTCs XMpYpProM, 4tobbl npuaaTth
UM POPMY KOCTHOM MOMOCTA. KOCTHBIN 3aMeHUTeNb A0MKEH UMeTb 40CTaTouHbIE MEXaHUYECKUE CBOCTBA ANS
MaLUnHHOM 0BpaboTKK.
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HAUUWOHANBbHBIA CTAHOAPT POCCUUCKOWMW OGOEREPALUMUMN

WmMmnnaHTatbl AN xupyprun
®OCPATHLI KANbLIUA
YacTtb 3
KocTHble 3ameHUTeNnu Ha OCHOBe rMapokcuanarura u 6eta-Tpukanbumi pocdara

Implants for surgery. Calcium phosphates. Part 3. Hydroxyapatite and beta-tricalcium phosphate bone substitutes

Data BBeaeHna — 2016—03—01

1 O6nacTb NPMMEHeHunn

HacTtosawui ctaHgapT onpegensieT TpeboBaHus Aist KOCTHLIX 3aMeHuTene 3 MoHodasHOro rmapoKcu-
anatuTa, MoHodazHoro B-Tpukanbuuii occata uaByxdasHoro ruapokcuanaTutal f-Tpukansumii hocchata B
dopme 6I0KOB UMK rpaHyn.

HacTtosilwuin ctaHgapT He NpUMEHsIeTCcA K HanonHUTENAM KOCTHBIX MYCTOT, coAepXXallMM KIieTouHbIe
KynbTyphbl, LleMeHTaM Ha ocHoBe cbochaTa Kanbuus unn maTepuanam, He cogepXallMM rugpokcuanaTut u
6eTa-TpukanbLuin pocdart.

2 HopMaTuBHbIe CCbINKH

B HacTosiLeM cTaHgapTe UCMob30BaHbl HOPMaTUBHBIE CCLINIKU HAa cneaylowme ctanaaptol. Mpu gatu-
POBaHHOW CCbINKe MPUMEHUMO TOMbKO YKasaHHoe usaanue. MNpu cobinke 6e3 AaTtbl NPUMEHUMO nocnegHee
n3gaHue ykaszaHHOro JOKyMeHTa, BKIoYas BCe MonpaBku.

MCO 2591-1:1988 CutoBbii aHanus. Yactb 1. MeToabl ¢ ucnonb3oBaHWeM NabopaTopHbIX CUT U3 TKa-
HOM NPOBOMIOYHON ceTkM n nepdopupoBaHHOK MeTannuyeckot nnactuHbl (ISO 2591-1:1988, Test
sieving — Part 1: Methods using test sieves of woven wire cloth and perforated metal plate)

NCO 10993-1:2009 OueHka buonormvyeckas MegmuMHCKuX nsgenui. Yactb 1. OueHka 1 UcnbiTaHus B
paMKax npoLiecca MeHepkMmeHTa pucka (ISO 10993-1:2009, Biological evaluation of medical devices — Part 1:
Evaluation and testing within a risk management process)

MCO 13320:2009 paHynomeTpuyeckuin aHanns. MeTtoabl nasepHoin audpakumm (ISO 13320:2009,
Particle size analysis — Laser diffraction methods)

MCO 13383-1:2012 Kepamuka ToHKas (BbICOKOKa4YEeCTBEHHAs KepamiuKa, BbICOKOKa4YeCTBeHHas TeXHN-
Yyeckad kepamuka). OnpegeneHue xapakrepucTuk MUKpOCTpyKTypbl. HacTb 1. OnpegeneHune pasmepa 3epHa n
rpaHynomeTpuyeckoro coctasa (ISO 13383-1:2012, Fine ceramics (advanced ceramics, advanced technical
ceramics) — Microstructural characterization — Part 1: Determination of grain size and size distribution)

NCO 13779-3:2008 MmnnaHTaTthl AN xupyprun. Mgpokcnanatut. Yactbs 3. XuUMUYECKUA aHanmns3 u
onpefeneHne CcTeneHn KpucTamnuMuHocT K asosoit uuctoTel (ISO 13779-3:2008, Implants for
surgery — Hydroxyapatite — Part 3: Chemical analysis and characterization of crystallinity and phase purity)

NCO 15901-1:2005 PacnpegeneHune nop rno pasmepam nonpegeneHne nopuctocTn Teepabix matepua-
NOB € MpUMEHEeHUeM pPTYTHOW NOPO3UMETPUM W rasonorfnoweHusi. Yacte 1. PTyTHas nopo3umeTpus
(ISO 15901-1:2005, Pore size distribution and porosity of solid materials by mercury porosimetry and gas
adsorption — Part 1: Mercury porosimetry)

MCO 80000-1:2009 BenuunHel negnHuLbl. HacTb 1. O6wme nonoxenus (ISO 80000-1:2009, Quantities
and units — Part 1: General)

UzpaHve opnumansHoe
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3 TepMuHbI, onpeaeneHus u 0603HaYeHNA

3.1 TepMmuHbI M onpeaeneHusn

B HacTosLeM cTaHaapTe NpYMeHeHbl Crieayrowme TePMUHBI C COOTBETCTBYIOLLUMN onpeaeneHUAMN:
3.1.1 a~Tpukanbuuii pocdar (a-TCP): Xumudeckoe coegnHeHne c Kpuctannorpadu4eckomn CTpykTy-
poi1, oxapakTepusosaHHoi ICDD PDF1) 09-0348.

MpumedaHwue— Xumndeckas dopmyna Caz(POy)s.

3.1.2 B-Tpukanbuui docdart (-TCP): Xumundeckoe coegnHeHne ¢ kpuctannorpacu4eckon CTpykTy-
poi, oxapaktepusosaHHon ICDD PDF 09-0169.
MpwnmedaHune— Xumndeckas dpopmyna Cag(POy),.

3.1.3 KOCTHbIV 3aMeHUTenNb: Msaenue, npeaHasHavyeHHoe Ans 3anofMHEeHUs KOCTHBIX MyCTOT Unu Npo-
MeXyTKOB, 06pa3oBaBLUMXCA B pe3yfbTaTe TpasMbl 1N XMPYPrMYeckoro BMellaTenbCcTsa.

3.1.4 ruppokcuanatut (HA): Xumuyeckoe coeaunHeHue ¢ Kpnctannorpacu4eckoin CTpyKTYpoid, oxa-
pakTepusoBaHHon ICDD PDF 09-0432 unu ICDD PDF 72-1243.

MpwuwmeyaHwue— Xumnueckas dopmyna Caqg(PO4)g(OH),.

3.1.5 B3auMocBA3aHHas nopa: [opa, koTopasi coobLuaeTcs ¢ oaHOM unu 6onee nopamu.

3.1.6 makponopa: [Mopa, oanH U3 NapamMeTpOB KOTOPON NpeBbiwaeT 10 MkM.

3.1.7 mukponopa: lNopa, HM O0AWH 13 NapameTPOB KOTOPOW He NpesbiaeT 10 MKM.

3.1.8 nopucrtoctb: OTHoleHWe 0b6Lero o6bema nop k 06 bemy 6r1oka Unu rpaHynbl.

3.1.9 TeTpakanbuun docdcar TTCP: Xvmuyeckoe coegnHeHne ¢ Kpuctannorpaduieckon CTpykTy-
poir, oxapaktepusosaHHon ICDD PDF 25-1137 unu ICDD PDF 70-1379.

MpwnmeuaHune— Xumndeckas dopmyna Cay(PO,),0.

3.1.10 ocTeoKkOHAYKTUBHbIN MaTepuan: MaTtepuan, cnocobHbIN CNYXUTb KAPKACOM, HAa KOTOPOM KOC-
THbIE KNETKN MOTYT NPUKPENIATLCA, MUTpUpoBaTh (B 3Ha4YeHUN ABUraTbCA UK «NonsaTby»), a Takke pactu u
OennTbes.

MpwumeyaHune — OCTeOKOHAYKTUBHOCTD SIBNSIETCS NACCUBHbLIM CBOMCTBOM.

3.1.11 okcup kanbuma CaO: Xumudeckoe coeamHeHue ¢ KpucTannorpaduieckoin CTpYKTYPoR, oxa-
pakTepusosaHHol ICDD PDF 4-0777 unu ICDD PDF 82-1690.
3.1.12 nnoTtHocTb P-TpUKanbuuin rocdparta (9 BTCP): TeopeTudeckas NMOTHOCTb NNOTHOTO P-TPU-

kanbLuii poccata, pasHasa 3,07 rem=3.
3.1.13 nnoTHocTkL rmapokcuanatuta (FHA): TeopeTuyeckas NMOTHOCTL NAIOTHOTO FrMApPoKCHUanaTuTa,
pasHas 3,15 r cm=3.

3.2 O6o3HauyeHun

d, — 06Laa NNOTHOCTb CUHTETUYECKOrO KOCTHOTO 3aMEHUTENS;

dy, — TeopeTUdeckas NNOTHOCTb CUHTETUUECKOTO KOCTHOTO 3aMEHUTENS;
m — Macca CUHTETUYECKOro KOCTHOMO 3aMeHUTeNs:;

V — 06beM CUHTETUYECKOTO KOCTHOTO 3aMeHUTENS.

4 TpeboBaHuA
4.1 Mukponpumecu

MpenenbHoe coaepXxaHWe MUKponpuMecen st KOCTHLIX 3aMeHUTeNen Ha OCHOBE rapokcuanarTuTa u
B-Tpukanbuuii occdaTa npuseaeHo B Tabnuue 1.

D MexgyHapogHbin UeHTp andpPakuUMOHHBIX AaHHbIX, hann NOPOLLKOBON AUMpPaKLmMK.
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Tabnuuya 1—NpegencHoe cogepxaHne MUKPONPUMECEN

OnemeHT MakcumanbHoe cogepxaHue, Mr/kr
Mbiwbsik 3
Kagmni 5
Prymb 5
CsuHel, 30
Tskenble meTannbi 50

[Ans KonuyecTBEeHHOT o onpeaeneHN MUKPOoNpuMecein NPUMEHSACA aTOMHO-3MUCCUOHHAA CNEKTPOMET-
pus ¢ MHAYKTUBHO-CBA3aHHOM nnasmon (ICP/AES), Macc-cnekTpockonus ¢ MHAYKTUBHO-CBA3AHHOW NNasMon
(ICP/MS), atomHOo-abcopbunoHHas cnekTpockonust (AAS), unu meToa, npuseaeHHbin B UCO 13779-3. Heo6-
XOAMMO yKasblBaTb UCMONb30BAHHLIN MeToA.

Metoa 1 ®apmakoneun CLUA «Tspkenble MeTanubl <231>» OMKEH NPUMEHATLCA ANA KONNYECTBEHHOrO
onpeaeneHus TSHKeNbIX MeTanoB. Takke BO3MOXHO UCTIONb30BaTb OAUH U3 ONUCaHHBIX BbILLE METOA0B KOMU-
YECTBEHHOIO BbIpaXKeHUs1 MUKpONpUMecen ANA OLEHKU coAepXaHusa TAXKeNbIX MeTannos, y4yuTbiBas, 4To
oblLLiee KONMYECTBO TsKENbIX METaroB ABNAETCS CYMMO cneayowwmnx 3fIeMeHTOB: CBUHEL,, pPTYTb, BUCMYT,
MbILIbSIK, CypbMa, ONI0BO, KaAMuiA, cepebpo, Meab U MonMbaeH.

Heobxoaumo ykasaTb UCMOMb30BaHHbIN MeTOA.

JTio6as npumect B nponopuun 6onee Yem 1000 Mmr/kr gomkHa 66T MAeHTUPULNPOBAaHA, onpeaeneHa
KONMYECTBEHHO, 1 ee BIUSIHME Ha KOCTHOE 3aXnBaHUe AOMKHO BbITb oLueHeHo. Bnuanue aTol npumecu Ha 6uo-
COBMECTUMOCTb A0MKHO BbITb OLieHeHo B cooTeeTcTBUM ¢ UCO 10993-1.

Kakne-nn6o nHble npumMecn 4oKHbI 6bITe AEHTUULMPOBaHI, ONpeaeneHbl KONUYECTBEHHO, U UX BMU-
SIHWE Ha KOCTHOE 3aXKMBaHWe 1 BOCOBMECTUMOCTL AOIMKHO 6bITb 060CHOBaHO UM OLLEHEHO B COOTBETCTBUM C
MCO 10993-1.

4.2 KayecTBeHHOE U KONTUYECTBEHHOE ONpeaesieHne KpuctTannuyeckux ¢gas

4.2.1 O6Lue nonoxeHns
CocTtaBu cbaaoaaﬂ YACTOTa ACIDKHBI KOHTPONMNPOBaTbCA KOJIM4YeCTBEHHbIM Bblpa)KeHUeM MeTo4oM peH-
TreHoaudpakuum (XRD) B cooTBeTcTBUN ¢ UCO 13779-3.

4.2.2 MoHodpasHble KOCTHbIE 3aMeHUTENN Ha OCHOBe FrMApoKcuanaTuTa

MaccoBas chpakums rngpokcuanaTuTa oMmkHa CocTaBNsATb He MeHee 95 % KpucTannuveckux gas.
MaccoBas cpakumnsa CaO gomkHa coctaBnaTe He bonee yeM 1 % kpuctannuyeckux gas.
MaccoByto dhpakumio rnapokcuanaTnTa BeIMUCAST cornacHo chopmyne (1)

MFyjp =100 % — MFgrcp — MFy1cp = MFr1cp — MFca0, (M

rae MFya — MaccoBas dppakuma kpuctannuieckoro HA;
MFg tcp — maccosas dpakuns kpuctannuyeckoro -TCP;
MF ,tcp — MaccoBas dpakums kpuctannuyeckoro o-TCP;
MF1cp — Maccosas dpakums kpuctannuyeckoro TTCP;
MF 4,0 — MaccoBas pakuus kpuctannmyeckoro CaO.
MaccoBas cpakums noboi pasbl cuMTaeTcs HyNeBo, eCnn ee 3Ha4eHNe HKe Nnopora obHapyXeHWs.
4.2.3 [pyxca3Hble KOCTHblE 3aMEHUTENU
CooTHoLeHWe Mexay ruapokcmanaTutoMmn B-Tpukanbuuii pocdatom AOMmMKHO ObITb ykaszaHo ¢ 4OMNyCTW-
MO NorpeLHocTbio =5 % (abcontoTHas) MaccoBo hpakLMmn KprcTanndeckux das.
Mpumep — Cocmae u3 60 % HA u 40 % TCP o3navyaem, ymo cocmae moxem 6bims om (65 % HA u 35 % TCP)
00 (55 % HA u 45 % TCP).
KauecTBeHHOE onpeaeneHne MaccoBoOM 40NN APYTUX KpUCTanM4ecknx gpas: ecrnim MoxeT 6biTb 06Hapy-
XeH o-Tpukanbunin ocdar (a-TCP), ata uHdopmaLma AomkHa 6bITb BKNOYEHa B OTYET.
4.2.4 MoHoda3Hble KOCTHbIe 3aMeHUTEeNU Ha ocHoBe P-Tpukanbuuin cboccara
MaccoBas cpakums B-Tpukansuni docdata gomkHa belTb He MeHee 95 % KpucTannnyeckux gas.
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MaccoByto dppakumio B-Tprkansumin docdara BLIYUCAAIOT cornacHo dopmyne (2)

MaccoBas pakuna HA cumTaeTcs HyneBou, ecrnn ee 3HaveHWe HUXKe nopora obHapyXeHusl.

KavyecTBeHHoe onpeeneHue gpyrux kpuctannmydeckux gpas: ecnm MoxeT 6biTb 06HapyXeH o -TpuKanb-
unii dpocdar (a-TCP), ata nHdopmaumns AosmkHa ObiTb BKOYEHa B OTYET.

Hanunuve apyrux das oueHuBatoT ¢ noMolbto konebaTensHon UK-cnektpockonun (FTIR) B cooTse-
Teteun ¢ UCO 13779-3.

4.3 Bugu dopma

Pusmyeckan popma KoCTHOro 3ameHUTens (rpanysnbl v npedopmmnpoBaHHblii 610K) gomkHa BbiTh
obosHaveHa.

PasmMepbl npyBoaaTcs AN Bcex koHurypauuii usgenus cnegytolmm obpasom:

- pasmepbl 45151 6110KOB;

- pasMepbl AN rpaHynNAToB: AN onpedeneHnsl napaMeTpoB rpaHyn Heo6xo4nMMo UCNONb30BaTb MeTOA
nasepHoi audpakuun B cootseTcTBUM ¢ UCO 13320 unu cutoBbld aHanns B cooteeTcTeun ¢ UCO 2591-1.
Heobxogumo ykasaTtb napameTpel D10, D50 1 D90 (npu nasepHoi andpakuin) nnm MUHUManbHbIe 1 Makcu-
MarsbHble pasMepbl rpaHyn (MpyM CUTOBOM MeToAE).

O6beM KOCTHOrO 3aMeHNTENS A0MKeH BbITh YKasaH Ha YNakoBKe.

4.4 Mopucroctb
4.4.1 OGuwee COOTHOLIEHUE NOPUCTOCTH

Heobxoa1Mmo ykasaTb MUHUManbHOE U MakecUManbHOe 3Ha4YeHUSA CTENEeHU MOPUCTOCTU KOCTHOMO 3aMEHU-
Tens. Ero BbluMcnA0T cornacHo dopmyne (3)

P =100 - (2 .100), (3)
din

rae P — cTeneHb nopuctoctu, %.
d, — onpejenseTcs usMepeHuem pasmepos v Macchl napannenenuneaHoro KOCTHOro 3aMeHUTESA C MUHK-
ManbHbIM 06beMoM 2 cm3.
Maccy onpegensioT B3BeLUMBaHNEM € TOMHOCTbIO A0 0,02 1, a pasmepbl U3MEPSIIOT LUTAHMEHLMPKYEM C
TOYHOCTbIO He MeHee 0,02 Mm.
O61beM V KOCTHOro 3aMeHUTENS BLIMUCNAIOT C UCMONb30OBAHMEM U3MEPEHHbIX NapameTpoB, a 3aTeM
onpenenstoT d,.no popmyne (4)

d=" (4)
"4
dg, BblMMCNAOT No bopmyrne (5)
MRy MFytcp (5)
d dptep
do = HA dypp+ —— PP g
dua  dpcp dua  dprep

Ecnu rpaHynbl 06pasytoTea apo6neHneM nopucTbix 6110koB, Heo6xoanmMo N3MepUTb NOPUCTOCTL FpaHyn
B 6nokax Ao ApobneHns, Ncnosnb3yst ONMCaHHbIN BbILLE METOA.

B apyrux crny4asix nopucTocTb rpaHys oLeHUBaloT METO40M PTYTHON NOPOMETPUN.

4.4.2 Pa3mepbl MUKpoONoOp U Makponop

4.4.2.1 Mukponopbl

[ns npuroToBneHus metannorpadyecknx Cpe3os MaTeprana B HEKOTOPBIX Cly4Yasix MOXeT OblTb Heob-
X0AMMbIM BripeccoBaTb Matepurarn B CMOSy nepes pe3kon.

OnameTp MuKponop AofmkeH 6biTb onpeaeneH. Ero o6o3HavatoT Ha CEM-mukpodoTorpadusax Ha yyac-
TKe Matepuana ogHum n3 MetToaos, onncaHHbix B MCO 13383-1. YTo KacaeTcs cnyvaes, korga nopsl conpuika-
catoTcs, MPOoBOAAT BooGpaxaemyto rpaHuLy Mexay nopamu.

4
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4.4.2.2 Makponopsbl

4.4.2.2.1 Obwme nonoxeHuns

OnameTp Makponop A4osmkeH 6biTb 0603HaueH. XapakTepncTuky NpoBoAAT MeToA0oM A v metogom B.

4.4.2.2.2 MeTtog A. CkaHupytoLwas areKTpoHHas Mukpockonus (SEM)

Ons npuroToBneHust MeTannorpaduyecknx cpe3oB MaTteprana B HEKOTOPbIX Clydasx MoXKeT 6biTb Heob-
XOAUMbIM BMPeccoBaThb MaTepuan B CMOsy nepes pe3kou.

M3MepsoT gnameTp Makpornop Ha CkaHUpyoLeM arekTpoHHOM Mukpockone (SEM) — cdotomukporpa-
bunax cekUMmM MaTepmnana nyTemMm npuMeHeHnst oaHoro 3 MetToaos, onucaHHbiX B MCO 13383-1, ToNbKo K Makpo-
nopam. YTo kacaeTcs criydaes, Korga Mnopbl cornpukacalTcsl, NMpoBoAAT Boobpaxaemyio rpaHuly Mexay
nopamu.

4.4.2.2.3 MetogB. MukpodokycHbin KT-aHanus

BuayanbHoe oToBpaxkeHne TpexMepHo MakponopucToi CTpykTypbl (dpopMa nop, TonwMHa CTeH, U3o-
TPOMHOCTb, TOMOreHHOCThL), MakponopucTOCTb U MTMCTorpaMmMa pacnpeaeneHusl guameTpa nop MoryT bbiTb
onpeaeneHsbl nyTem MukpodokycHoro KT-aHanusa. MakponopucTocTs onpegensiioT UsmepeHnem nopucTocTu
nons 3peHus (FOV) gnameTpom 3 MM 1 BbicoTol 1,5 MM B TpEXMEPHOM aHanuse MUKpodokycHbix KT-u3obpa-
XeHuiA. HeobxoanMmo BeIMUCAINTL CpeaHee 1 cTaHA4apTHOE OTKIOHEHNS MaKpOMOPUCTOCTM Heckonbkux FOV.
cTorpammy gnameTpa nopbl nosyyaoT nyTem noAcyeTa Yncna nop B KaXaom AuanasoHe auameTpos.

PekomeHgyemoe npocTpaHCTBeHHOe paspelleHne — 6 Mkm/nukcens. PekoMeHayeMeli pasmep obpas-
ua — gnameTp 5 MM 1 BbicoTa 10 MM.

4.4.3 B3aumocssisb

Makponopbl AOKHbI BbITb B OCHOBHOM OTKPbIThI 11 B3aMMOCBSI3aHbl. [iuameTp B3auMocBs3e il Mexay Mak-
ponopamu gonxkeH 6blTb ykasaH. Ero onpeaensatoT pTyTHOM nopoMeTpureit B cootBeTcTBUMM ¢ UCO 15901-1.

MpUHLMNOM A2aHHON OLLEeHKU SIBNSIETCA NPOHUKHOBEHWE PTYTY B NOpbl 06pasua nytem npumeHeHus 6onee
N1 MeHee BbICOKOro AasrneHus. Huskoe gaBneHune no3BonsaeT pTyT NPOHUKHYTb BO B3aUMOCBSA3U BLICOKOTO
AvameTpa, a BbiCoKoe AaBfieH1e No3BonseT NPOHNUKHOBEHWE BO B3aNIMOCBSI3N HU3Koro avameTtpa. Obbem pTy-
T BHYTpM oBpasua, Takum o6pasom, cooTBeTCTBYET 06beMy Nop, AOCTYMHLIX B pe3ynbTaTe B3aMMOCBA3en
(pasmep KOTOPLIX 3aBUCUT OT NPUMEHEHHOTo AaBNeHUs!).

Heobxogumo onpegenqTs gnaMeTp B3aUMOCBA3EN NPU OCHOBHOM MUKe NPOHUKHOBEHUS pTyTU. Takke
onpeaensoT o6beM NOPUCTOCTU, AOCTYNHOM NyTeM B3aUMOCBA3E ANaMeTPOM Bhille YeM 5 MKM.

MukpodpokycHble KT-n3obpaxeHns, BKOYas PEKOHCTPYMPOBaHHbIE ABYX- U TPEXMepHble n30bpake-
HUS, MOTYT NpeAoCTaBnTb AOMOMHUTEMLHYIO MHPOPMALMIC 0 B3aUMOCBSI3SX Makponop, 0cobeHHo Ana maTepu-
ana co B3anmocssssamu 6onee 100 MKkM, Koraa BO3IMOXHOCT PTYTHON NOPOMETPUN OTPaHUYEHDI.

Ecnu gonyctumasn norpelHocTb Ansa cneumdukalnii no NopucTocTn npeBblillaeT + 2 % ana 6nokos,
ncnblTaHWe NPoBOASAT Ha obpasLax ¢ bonee HU3KoM 1 Bonee BEICOKOW NMOPUCTOCTLIO.

4.5 PacTtBOpeHMe N uaMeHeHue ypoBHA pH

CKOpOCTb PacTBOPEHUS KOCTHOrO 3aMeHUTenNs in vitro MoxeT BbiTb CMONb30BaHa Arisl CpaBHEHWUS Cro-
COBHOCTN Pa3NUYHBIX KOCTHBIX 3aMeHuTeneln k pesopbunn in vivo, fgaxe ecni in vivo 6yayT AecTBOBaTbL Mexa-
HU3MbI, OTMIUYHBIE OT pacTBOPEeHUsi. 3HauuTeNbHOe U3MeHeHWe ypoBHS pH nocne vMnaaHTauum MoXeT
ocnabuTb OCTEOKOHAYKUMIO Y NOBEPXHOCTU KOCTHOrO 3ameHuTens. Lienbio crneayowmx NcnbliTaHWi siBnseTcs
N3MepeHne CKOpPOCTU PacTBOPEHUA KOCTHBIX 3aMeHuTenen in vifro n nsMeHeHue ypoBHA pH cpeabl
pPacTBOPEHMS.

WccnenytoT pacTBopeHre 1 pacTBOPUMOCTb U3aenns. Tpu o6pasua KOCTHOrO 3aMeHUTENS NOMeLLaloT B
Tpu cocyAaa ¢ Tpuc-bydepHbIM pacTBopoM ¢ yposHeM pH 7,3 (+0,1) npu Temnepatype (37 = 1) °C. Tpu cocyaac
PacTBOPOM MOMELLAIOT Ha NepeMellnBaloLLee YCTPOUCTBO Co CKOPOCThLo BpaweHust 200 ob/MuH Ha 24, 48 1
72 4 cooTBeTCTBEHHO. CKOPOCTL PacTBOPEHUS U3MEpPSIeTCS MpK YCIOBUAX MOCTOSIHHOIO OTHOLLEHWS Macchbl
HavanbHoro matepuana Kk obwemy o6bemy pactsoputens. CooTHoLIEHWe Macchl UccneayeMoro matepuana K
obbemy pacTsopuTENsa AOMKHO bbITe Mexay 0,1 14,0 mr/mn.

YpoeHb pH nsmepsiioT yepes 0, 24, 48 U 72 4 norpyxeHus. YpoBeHb pH He OOMKeH 3MeHsiTbes bonee
Yyem Ha 0,3 0T HaYarbHOro 3Ha4YeHNs1 NPU UCMbITAHUN.

CopepxaHvie KanbLms B pacTBOPax aHanMsnpyroT € MOMOLLbIO aTOMHO-3MUCCUOHHOW CMEKTPOMETPUM C
WHAYKLUMOHHO cBsisaHHoW nnasmoi (ICP/AES unun AAS, unn ICP/MS, unin noTeHUMoMeTPUYeCcKn MOHHBIM 30H-
aom). Heo6xogmmo onpeaenuTb KpUBYH COOTHOLLIEHNS KOHLIEHTPaLUWiA 1 BpEMEHMN.

4.6 U3mepeHUe MexaHU4ecKkon NpoOYHOCTU MaTepuana

4.6.1 O6wme nonoxeHus
MexaHuyeckyto MpoYHOCTb KOCTHOrO 3amMeHnTens B hopMe B610KOB OLeHUBaOT METOAOM BAaBNMBaHUS
wapuka (cM. pucyHok 1) W/unm ncnblTaHMeM Ha cxaTne (CM. pUCyHok 2).
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1 — nopLueHs; 2 — wapuk; 3 — uccnegyemsii obpasel; 4 — noacraeka
PncyHok 1 — CxemaTtunueckas nnniocTpaumsa Metoga BAaBNvBaHus LWapmka
1
2
T
AR

1 — nopLueHb; 2 — nccnegyemslii obpaseu; 3 — noacraska

PucyHok 2 — CxemaTuyeckasn nnnoctTpaums UCNbliTaHUs Ha cxaTme

[na matepunanoB ¢ BbLICOKOW MOPUCTOCTbIO (06LLas nopnctocTb =40 %) MexaHU4eckylo MPOYHOCTb KOC-
THOrO 3aMeHUTEenNs OLeHUBaOT MeTOAOM BAaBNUBAHNSA WapuKka.

[na matepunanoB ¢ BbICOKOW NOPUCTOCTbIO AOMYCTUMO NPUMEHATb UCTIbITAHWE Ha CKaTue BMECTO UCNbI-
TaHuA BAaBNUBaHWEM, HO BbIf10 AoKa3aHo, YTO UCMbITaHNe MeTOAOM BAABINMBaHUA Wapuka aensieTcs bonee
BOCMPOU3BOANMBIM A1 MaTepuasnos C BLICOKON NOPUCTOCTbLIO.

[ns matepuanos ¢ HU3KO MOPUCTOCTbIO (MeHee 40 %) MexaH14YecKyto MPOYHOCTb KOCTHOMO 3aMeHUTEeNs
OLLeHMBAIOT UCMbITAHNEM Ha cXKaTue.

4.6.2 Mpubopsbl, npo6bl N 06pasLbl

4.6.2.1 Mpubopsl

4.6.2.1.1 WcnblTaTtensHasa ycTaHoBKa

WcnbiTaTensHas ycTaHoBKa AOMMKHa ObITh YCTpOeHa TakuMm obpasomM, uTobbl CkaTue NpUMEHSINOCh K
nccnegyeMmomy obpasly npyM MOCTOSIHHOW CKOPOCTW NonsyHa. McnblTaTenbHas ycTaHOBKa AOMDKHA ObiThb
obopyaoBaHa NpubopoM, 3anUCbiBaOLLMM Harpy3sky ¢ TOYHOCTbIO A0 1 % MakcUManbHOW HarpysKku.

4.6.2.1.2 Wapuk

CTanbHol wapuk anameTpom 9,52 MM UCMONb3YeTCA B Ka4ecTBe MHAEHTopa.

4.6.2.1.3 TlMopueHb

OnsaucnbiTaHna Ha cxxaTue NopLUEHb, NPUMEHSIIOLLMIA CUY K UccriedyeMoMy 06pasLy, A0IDKeH BbiTb U3ro-
TOBMeH 13 ctanu TtBepgocTbio 300 HV (TBepaocTk no BpuHennto) unu seiwe (30 HRC — tBepaocTb no Poksen-
ny nnu seiwe). TonwmMHa NOpPLUHA JOSMKHA ObITh, MO MeHbLue Mepe, 10 MM, a NnoLLanb BepXHe MoBepXHOCTH
MOpLUHA AomMkHa 6bITh, N0 MEHbLUE Mepe, B YeTbipe pasa GosbLue nnoLlaamn nornepeyHoro ceveHus uceneaye-
moro o6pasLa. LepoxoBaTocTb Ra NOBEPXHOCTW NOPLUHS, BXOAALEN B KOHTaKT C UCCneayeMblM obpasLom,
AomnkHa 6bITb Makcmym 0,40 MKM, a NapannensHOCTb AormkHa BbITb MakcmyM 0,01 M.,

[nsi ucnelTaHWa B4asnNuBaHWeM LWapuka nopLlleHb oSKeH BbiTh yCTaHOBMEH Tak, YTo6bI LapUK Haxo-
AWMCA B LEHTPe ocel NMOPLLHS.

4.6.2.1.4 TMopacTtaBka

MopgcTaska nod vccriegyemMbiM 06pasLom AomkHa BbiTs U3roTOBMNEHa U3 cTanu TBepaocTbio 300 HV nnu
Bblwe (30 HRC — TBepaocTb no Poksenny unu Beiwwe). TonwmMHa noacTaBki AomKHa ObiThb, N0 MeHbLLIe Mepe,
10 MM, a nnoLaab BepXHEen NOBEPXHOCTU MOACTaBKU A0MKHa ObITh, MO MeHbLLEN Mepe, BYeThipe pasa 6onblue
nnoLaan nonepeyHoro ceveHus nccnegyemoro obpasua. LepoxosatocTs Ra NOBePXHOCTN NOACTABKM, BXO-

6
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AsiLlei B KOHTaKT ¢ uccneayemMbim o6pasLoM, AormkHa 6biTb MakcumMym 0,40 MkM, @ napannenbHOCTb AoSKHa
6bITb Makcumym 0,01 Mm.

4.6.2.2 lMpoueaypa

4.6.2.2.1 ObLwMe NonoxeHUa

Ecnu gonyctumas norpewHocTs Ans cneuuydukaumii no NopucTocTu npesbiwaeT + 2 %, ucnelitaHne Ha
oKaTue NposoaAT Ha obpasuiax ¢ 6onee HU3KoOW U Gonee BbICOKO NOPUCTOCTLIO.

4.6.2.2.2 MeToq 3aMaunBaHUA

docaTtHo-conesoin bydepHsit pacTBop 6e3 kanbuus u marHust [PBS(-)] Mcnonb3ayloT B kavyecTBe pac-
TBOpa Ansi 3aMadynBaHus.

Uccneayemeblin obpaseL, aeaspupyetcsl BaKyyMHbIM HACOCOM B NMOAXOASALLUIA KOHTeMHep, NOMeLEHHbIN
Ha BaKyyMHYI0 Kamepy, 1 B KOHTelHep ¢ obpasuom nomewaoT PBS(-). Konuuectso PBS(-) 4onkHO npesbl-
laTb, N0 MeHbLLen Mepe, B 10 pas Buagumeii 06bem nccnegyemoro obpasua. CtaHgapTHas cTeneHb Bakyyma
(072 10 3) 103 Ma. Bpems samaunsaHusa (24 + 1)unpu temnepartype (25 + 3) °C. Bnary ¢ uccneayemoro o6pas-
La BbITUpatOT Nepes UCNbITaHUEM.

[ononHuTenbHO UCnbITaHUA MOTYT BbITb NPOBeAEHbI NPU CYXUX YCIOBUSIX.

4.6.2.2.3 TMo3snumoHupoBaHue obpasLia U MeToauka Harpy>XeHus

Uccnenyembiin obpaseL, noMeLLatoT B LIeHTpe noacTaBku. LieHTpanbHble ocu noAcTaBku, uccneayemoro
obpasua, Wapu1ka U NOPLUHA BEIPaBHUBAKOT MO NPSIMO Harpyske.

CkopocTb nonsyHa AospkHa coctaenAaTth (0,50 + 0,05) MM/MUH.

Harpysky cnegyeT permctpuposaTth OT Hauana UcnbITaHWUs 40 NOMTHOTo paspylueHust obpasua.

Mpu ncnbiTaHUM BAABNMBAHWEM LUApUKA pasmep BMSATMHBI Ha UccregyeMom obpasue gomkeH 6biTb
MeHbLle AuameTpa LUMHApPa nn ropusoHTanbHoOM ANUHbLI U BepTUKanbHOW AnvHbI Kyba.

MpuucneiTaHum cxxaTnemM cuny NpuknagbiBatoT K noBepxHocTu 10 x 10 MM, ecniv UICMONb3yeTcs YeTbipex-
yronbeHbIl napannenenunen (cM. 4.6.2.4.1).

4.6.2.2.4 TloBTOpHOE UCMNOMNb30BaHWE NOPLLHS, MTOACTaBKU U LUApUKA

Mpy NOBTOPHOM UCMONB3OBAHWUN NOPLUHS, MOACTABKU U LLAPUKa UX HEOBX0AUMMO OCMOTPEThL Ha NpeaMeT
BMSATUH UMK AedeKTOB Ha KOHTaKTHOW NOBEpPXHOCTU. [pu Hanuuum BMATUH UNK AedeKTOB Ha KOHTAKTHOM
MOBEPXHOCTN, COCTaBHbIE YacTW He AoMYyCKaeTCs UCNOMNb30BaTh NOBTOPHO.

4.6.2.3 VicnblTaHue BQaBNnMBaHUEM LLapuKa

4.6.2.3.1 Mpobbl nobpasubl

Mpoby AomkHbI COCTaBNSATL, MO MeHbLIel mepe, 10 nccneayemeix o6pasuos.

WUccnegyemelin 06paseL AomkeH umeTb chopmy LuunuHapa. CtaHgapTHEIMU pazMepamMu LMnnHapuYecko-
ro obpasua foskHbl 6biTs AvameTp (10,0 £ 0,1) MM 1 BeicoTa (10,0 + 0,1) MM. Tem He MeHee, UccneayeMbli
obpaseL, MoxeT Takke 6bITb kyboM co cTaHAapTHbIMK pa3Mepamm cTopoH (10,0 + 0,1) mm. MapannenbHOCTb
MeXay BepXHEen U HXKHEN MoBEePXHOCTSAMU Uccrieayemoro obpasiia He AomkHa npeBbiwaTh 0,1 Mm. MepneHaun-
KYNAAPHOCTb MeXay BEPXHEN U HXKHEN MOBEPXHOCTSAMU U BOKOBOI NOBEPXHOCTLIO Mccneayemoro obpasua He
AormkHa npeBeiwath 0,1 MM.

OnameTp unu guaroHans KBagpaTHOro 0CHOBaHUs uccnegyemoro obpasua gomkHbl 6biTb 6onee Yem B
10 pa3 gnuHHee, Yem AnameTp Hanbonbluen NOpPUCToCTU Uccrnegyemoro obpasua. Ecnin napameTpbl oTnnya-
tOTCA OT cTaHZapTa, 3T0 AOMMKHO BbIThb YKkasaHo B oT4eTe.

4.6.2.3.2 PesynbTatbl UCNIBITAHWIA

Mpwv ncnelTaHWn BAaBnMBaHMeM Waprka HeobXoAMMO NOCTPOUTL KPUBYHO COOTHOLLIEH WS HAarpy3ku U cMe-
LLeHWs OT Havana ucnbITaHWsa 40 NOSIHOMo paspyLueHus nccnegyemoro obpasua. Heob6xogMmo oTMeTUTb Mak-
CUMarbHYIO HarpysKky 1 cmeLleHne Npu MakcMmarnbHOW Harpy3ke Ha KaXKOaon KpUBOW 3aBMCUMOCTUN Harpysku u
CMeLLeHus.

MakcumanbHas Harpyska Pg; ygeT curoii BaasnusaHus wapuka. CpedHee 3HavyeHWe 1 cTaHdapTHoe
OTKITOHeHVe cusbl B4aBNMBaHWs LWapuka BEIMUCIIAIOT corniacHo popmynam (6) v (7) n oKpyrisitoT 40 3HaYUMBbIX
Lncbp.

5 1< (6)
Ps=—> Psi:
nizq

rae Pg — cpepHss Harpyska npu cxaTuu, H;
Pg;— Harpyska BaaBnuMBaHus kaxaoro uccneagyemoro obpasua, H;
SDg — cTanaapTHoe OTKIOHeHWe Harpysku npu cxaTuu, H;
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n — yuncno nuccregyembix o6pasLoB.

4.6.2.4 UcnbiTaHWe Ha cxaTue

4.6.2.4.1 TMpobbl n obpasLibl

Yucno TecTupyembix 06pasLoB AOMMKHO 6bITb He MeHee 10.

UccneayeMblid obpasel, Kak NnpaBumno, npeacraensaet cobon uunuHap, auameTtpom (10,0 £ 0,1) Mm 1
BbicoTol (15,0 = 0,1) Mm. Tem He MeHee, uccrieyemolil 06paseL, MOXeT Takcke ObITb MPSIMOYTONbHLIM Napan-
nenenqnegoMm ¢ YeTblpeXyroflbHbIM OCHOBaHUEM U cTaHAapTHLIMU cTopoHamu (10,0 + 0,1) MM B ANWHY.

MepneHANKyNAPHOCTb MeXay BEPXHEN U HXKHEA NOBEPXHOCTAMMN U BOKOBOW NOBEPXHOCTLIO UCccneaye-
Moro obpasLa He fomkHa npeBbiwatb 0,1 MM.

OuameTp unu guaroHarnb kBagpaTHOrO OCHOBaHWUS uccnegyemMoro obpasia omkHb 6biTb 6ornee YyeM B
10 pas anvHHee, Yem anameTp HanbonbLue NOpUCTOCTU Uccneayemoro obpasua. Ecnn napameTpbl oTinya-
I0TCS1 OT CTaHAAapTa, 3TO AOIMKHO ObITh YyKa3aHo B oTyeTe.

4.6.2.4.2 PesynbTtaThl UCNILITAHWUA

Mpu UcnbITaHUM Ha cxaTue HeobXoAUMO NOCTPOUTL KPUBYIO 3aBUCUMOCTI Harpysku oT BAaBMBaHUS OT
Havana ucnelTaHusa Ao paspylueHus nccnegyemoro obpasua. Heob6xogumo 0TMETUTbL MakcuManbHYIo Harpys-
KY Ha Ka)Xg4o1 KpUBOI 3aBUCMMOCTU Harpy3ku oT BAaBNMBaHMs.

MakcumanbHas Harpyska Pg; 6yaeT Ucrnonb3oBaThes AN BEIMUCTIEHNA NPOYHOCTU NPU CKaTUM COrnacHo
dopmyne (8).

oci

=Fei (8)
A

rae oc; — NPOYHOCTBL Npu CxaTum i-obpasua, MNa;
P i — MakcumarnbHas Harpyska B KaXaoM ucnbitaHum, H;
A; — nnowaap cxaTus Kaxaoro uccreayemoro obpasua, M2,
A; — BblMUCAAIOT cornacHo copmyre (9) Ans LMNMHAPUYECcKMX uccneayembix o6pasuos

A= - O; 9)

rae o;— AvMameTp Kaxzoro uccneayemoro obpasua, M;
unu cornacHo dopmyne (10) Ana napannenenuneaHebIx nccneayeMbix 06pasLos

Ai=a?, (10)
roe a,- — rpaHb KBagpaTHOro OCHOBaHWUA KaXaoro nccnegyemoro 06pa3u,a, M.

CpeaHee 3HauyeHWe U cTaHgapPTHOE OTKMOHEHWUE CUIbl NPU CKaTUn BBIMUCTSIIOT cornacHo copmynam (11)
1 (12) n okpyrnAwT 40 3HaUUMBIX Lndp B cooTeeTcTBUM ¢ UCO 80000-1.

(11

(12)

rAe oc — CPeaHaa NPOYHOCTL Npu cxatuu, Ma;
SD; — cTaHaapTHOe OTKIIOHeHWe cpeaHen NPOYHOCTU Npu cxaTun, MNa;
n — 4uncrno nccrnegyemeix o6pasLos.

4.7 OTy4yeT 00 UCNBITAHUU

OT4eT 06 UcnbiTaHWM AOMKEH BbITb COCTaBMNEH ANs KXA0r0o UCTILITAaHAS UNW rPyNnbl UCNbITAHWA 1 A0N-
XXeH BKIouaTh cnefgyiollee:

a) meTopq UcTbiTaHus;

b) uHdbopmaumio 06 uccneayemeix obpasuax (HassaHue, naeHTudukaTop, pusndeckas popma uccne-
Ayemoro obpasua, napameTpbl, ecnv Heobxoanmo, Homep nNapTun);

C) uucno uccnegyembix 06pasLIoB, UCNOMb30BaHHBIX B KAXKAOM UCTIbITAHWK;

d) uHdopmaumio u KanMBpPOBKY UCTIbITATENTbHOW YCTAHOBKN;
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e) HanMeHOoBaHUe 1 cepTUdUKaL Mo NcnbiTaTenbHon NabopaTopun;

f) HeobpaboTaHHble pe3ynbTaThl;

g) NpUMeHeHHble MeToAbl BbIYUCIEHWS;

h) duHanbHbIe pe3ynbTaThl Y NOrpPeLIHOCTU;

i) ecnu anbTepHaTMBHbIE METOAbl UCMBITaHWA paspelleHbl B AaHHon Yactu UCO 13175, 3aaBneHue,
Kakoi MeTo UcnblTaHus 6bln NpUMEHEeH;

j) HacTpoWku UcnblTaTenbHON YCTaHOBKM;

K) xapaKTepuCTUKN KOMMOHEHTOB, WUCMOMb30BaHHbLIX B KOMOUHALMW C UCMbITATeNIbHON YCTAHOBKOM
(Hanpumep, pasmep KNeToK, UCNOMb30BaHHBIX NPU PTYTHOW NOPOMETPUN, MaTepuan NopLUHs, Wapuka U noa-
CTaBK/ B MeXaHNYeCKNX UCTIbITaHUAX);

[) HanmeHoBaHWe NocTaBLLMKa U HOMEpP NapTUM pacxo4HOro MaTepuana, UCrosib30BaHHOro NP UCNbITa-
HusIX (Hanpumep, PBS, bydepHblii pacTBop); Ntobble OTKNOHEHNSI OT METOAOB, ONMUCAHHBIX B HACTOSILLIEM CTaH-
papre.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefieHUA 0 COOTBETCTBUU CChINTOYHbIX MeXayHapoaHbIX CTaHOAapTOB HaUMOHalIbHbBIM CTaHOapTam

Ta6nwuuya A1

Poccuickon ®epgepauuu

0603HaYeHre CCbINMOYHOrO MeXayHapoaHOro
cTaHgapTa

CTeneHb COOTBETCTBUA

0O603Ha4YeHre 1 HauMEeHOBaHWEe COOTBETCTBY-
tOLLero HaUMoHanLHoro craHaapTa

NCO 2591-1:1988

*

NCO 10993-1:2009

*

NCO 13320:2009

*

NCO 13383:2012

*

NCO 13779-3:2008

*

NCO 15901-1:2005

*

NCO 80000-1:2009

*

* COOTBETCTBYIOWUIN HAUMOHANBHLIV CTaHAapT oTcyTcTByeT. [lo ero yTBepaeHvsi pekoMeHgyeTcsi UCnone3oBaTh
nepeBo Ha PYCCKMIM s13bIK AaHHOIO MeXayHapoAHoro ctaHgapTa. MNepeBo 4aHHOro MexayHapoAHoro craHgapra Ha-
xoautcs B PegepanbHOM MHDOPMaUMOHHOM (DOHAE TEXHUYECKUX PErNaMeHTOB U CTaHOAPTOB.
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