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Mpepgucnosune

1 NOArOTOBJIEH ABTOHOMHOW HEKOMMepYeCKol opraHu3auunein «MIHCTUTYT MeauKo-61onornyeckmx
nccnenosaHuii n TexHonornin» (AHO «MMBUNT») Ha 0CHOBEe COBCTBEHHOIO ayTEHTUYHOTO NepeBoja Ha pyc-
CKWi1 A3bIK MEXAYHapPOAHOr0 CTaH4apTa, yKasaHHOro B MyHkTe 4

2 BHECEH TexHu4eckvM KOMUTETOM Mo cTaHgapTm3auumn TK 422 «OueHka 61Mon1ornyeckoro aeiictans
MeANLMHCKNX U3ennin»

3 YTBEPX/EH VBBEJIEH B JENCTBWE MNpuka3om ®eaepan-HOro areHTcTsa No TeXHUUYECKOMY pery-
nuposaHuio n metposnorum ot 20 mapta 2015 1. Ne 148-cT

4 HacTosiwunii cTaHAapT UAEHTUYEH MeXxayHapoAHoMy cTaHaapTy MCO 13175-3:2012 «MmMnnaHTaThl
ans xupyprun. @ocdatbl Kanbuus. Yacte 3. KOCTHble 3aMeHMTENN Ha OCHOBe ruapokcuanartmuTa n 6eta-Tpu-
kanbumii poccpata» (ISO 13175-3:2012 «Implants for surgery — Calcium phosphates — Part 3:
Hydroxyapatite and beta-tricalcium phosphate bone substitutes»).

Mpy NpUMEHeHNN HaCTOSILLLEro CTaHAapTa PeEKOMEHAyeTCA UCMO/1b30BaTh BMECTO CChIIOYHbIX MeXAyHa-
POAHbIX CTaHAapPTOB COOTBETCTBYHOLLME UM HaLMOHabHble CTaHAapTbl Poccuiickoil degepaunm, cBefeHns o
KOTOPbIX MPUBEAEHbI B AOMOTHUTENIbHOM MpunoxeHun A

5 BBEJEH BIEPBbIE

MpaBuna NnpuMeHeHMa HacTosWwero ctaHgaprta yctaHosneHosl B FTOCT P 1.0—2012 (pa3gen 8).
VHopmauns 06 M3MEeHeHMsIX K HacTosw eMy cTaHAgapTy ny6/ukyeTcss B rofoBoM (MO COCTOSSHUK Ha
1aHBapsA TekyL, ero roga) MHhoOpMaLnoHHOM yka3aTene «HaumoHanbHble cTaHA4apThbl», @ ohuLmanbHbIi
TEKCT U3MEHEHMWIT N MONPaBOK — B EXXEMECSAYHOM yKa3aTene «HauuoHanbHble cTaHgapThi». B cnyyas
NBPBLIOTPAa (3aMeHbl) NIV OTMEHbI HACTOALW, ero cTaHgapTa COOTBETCTBYO L ee yBeJoM/IeHne byaeT
ony6/IMKOBaHO B GaMXKaiilleM BbiMyCKe €XEeMeCsiYHOro MHOopMauMoHHOTO ykasaTens «HauuoHanbHble
cTaHfapTbl». CoOOTBETCTBYHO LW ass UHGOPMaUWs, yBeJOM/IEHNE M TEKCThl pasMellalnTcs Takxe B
MH(OPMAaLMOHHON cucTeme 06Lero noNb3oBaHna — Ha ohuLmanbHOM caiTe ®efepanbHOro areHTCcTBa
MO TEXHUYECKOMY peryiMpoBaHuio u MeTponorum eceTu MHTepHeT (Www.gost.rm)

© CraHgapTuHpopm.2015

HacTosuii cTaHfapT He MOXEeT GbITb NO/IHOCTLIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kayecTBe 0huLManbHOro n3faHus 6e3 paspelleHus defepasibHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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rOCT P ICO 13175-3—2015
BsepeHune

NCO (MexpgyHapofHas opraHusauus ctaHjapTv3auvun) ABnseTcs BCEMUPHON defepauueil opraHos
HalMOHaNbHbIX CTaHAAPTOB (OpraHusaumnii — yneHoB ISO). Pa6oTa no noAroToBKe MeXAyHapOHbIX CTaHAap-
TOB 06bIYHO NPOBOAUTCA NOCPEACTBOM TexHuyecknx kommutetos NCO. Kaxgasa opraHusauma — ynex NCO,
3aMHTepecoBaHHasa B AeATE/IbHOCTU TeXHUYECKNX KOMUTETOB, UMeEEeT NpasBo ObiTb NpeAcTaB/lE€HHOl B 3TOM
KkomuteTe. MexayHapoaHble opraHn3aLmm, Kak rocyAapcTBeHHbIe, Tak U HErocyjapCTBEHHbIE, TaKKe NPUHW-
matoT yyactue B paboTe no B3aumogeinctauto ¢ MICO. MCO TecHo coTpygHuyaeT ¢ MexayHapoaHol 31eKTpo-
TexHuyeckoli komuccueid (M3K) no Bcem Bonpocam 3/1eKTPOTEXHNYECKONM CTaHaapTu3aumu.

MexayHapofHble cTaHAapTbl paspabaTbiBaloTCA B COOTBETCTBMM C MpasBuiamul, NpuBefeHHbIMW B
OnpektnBax NCO/M3K, YacTb 2.

OCHOBHOI 3afa4eil TeXHNYECKUX KOMUTETOB SIBNSETCA NOArOTOBKA MeXAYHapoAHbIX cTaHAapToB. Mpo-
eKTbl MeXAyHapoHblX CTaHA4apTOB, NPUHATbIE TEXHUYECKMMU KOMUTETaMM, PacnpoCTPaHAITCA opraHm3aum-
AM — uneHam VICO gnsa ronocosaHus. lMy6nukaums B kayecTBe MeXAYHapOAHOro cTtaHfapTta TpebyeT
0A06peHns He meHee 75 % opraHn3aumit-41eHoB C NpaBoM rosoca.

Heob6xo41Mmo 06paTTb BHUMaHMe Ha BO3MOXHOCTb TOF0, YTO HEKOTOPbIE 3/IEMEHTbI HACTOALLEro CTaH-
JapTa MoryT noaepraTbcs nateHTHbIM npaBaM. VICO He HeceT OTBETCTBEHHOCTH 3a BbIAB/IEHWNE KakuX-Nn6o
TaKoBbIX NATEHTHbIX NPas.

MNCO 13175-3 6611 NnoarotosnieH TexHuyecknum kommtetoMm MCO/TK 150, Xupypruyeckme umnaaHTarsl,
MogkomnuteT SC 1. MaTepuasibl.

M C 013175 cocTonT N3 HECKO/bKMX YacTen nog o6LWwmm HaumeHoBaHeM «/iMnaaHTaTbl XMpypruyeckume.
dochatbl KanbUnUsa»:

- UacTb 3. KocTHble 3aMeHnTeNu Ha 6ase rmgpokcnanaTuta n 6eta-Tpukanbunii pocdara.

CrHTeTUYECKME KOCTHblE 3aMeHUTeNnu rmapokcmanaTuT u (i-Tpukanbuuii dpochat ceitvac cumTarTcs
afiekBaTHOW anbTepHaTNBOI ayToTpaHcniaHTaTam nannorpadtam. [lelicTBUTeNbHO, CUHTETMYECKOe NPonc-
XOXAEeHne 3TUX U3Lennin rapaHTUpyeT, YTO nauuveHT He 6yaeT MHUUMPOBAH KakMM-M60 MHMEKLNOHHBIM
3aboneBaHnem. Kpome Toro, 6b1/10 OKa3aHo, YTO rMAPOKCManNaTT U p-TpuKan bLmii hocdaT SBNAOTCA OCTEO-
KOHAYKTUBHBIMW, YTO O3Ha4aeT, YTO OHU CMOCOOCTBYIOT 3aXMBAHUIO KOCTU Yy NOBEPXHOCTM MaTtepuana npu
UMNAaHTaLMn B KOCTHYHO TKaHb (CM. (6] 1 [71). BuocoBMeCTUMOCTb rnapokcuanaTuTa up-TpukanbLmii poccara
[okaszaHa o6LmnpHoi nuTepaTypoii (cMm. (8J).

M3penus, oTHocsAwmecs K 061acTi NPUMEHEHNA HACTOSLWEro ctaHgapTa, noAgpasaenstoT Ha Tpy Tuna:
KOCTHble 3aMeHWUTeNN M3 CUHTeTUYEeCKNX MOHOMha3HbIX rmgpokcuanaTuTa unv p-Tpukansuuii dpocdara n u3
AByxdpasHoro coctaea rugpokcuanartuTal/p-Tpukansumii gocdara. CooTHOLWEHME rrngpokenanaTuT/p-Tpukab-
umit hochaT BNNAET HA CKOPOCTb PACTBOPEHMA MaTeprana: Yem Bbllle CoAepxaHe p-TpukanbLmii dhocdara,
TEeM BblLLE CKOPOCTb pacTBopeHus (cm. [9]—[11]).

Mpouecc BXMBMEHNA KOCTHbIX 3aMeHUTeneli 3aBUCUT He TO/IbKO OT OCTEOKOHAYKTMBHOrO noTeHuuana
mMaTtepuana, Ho M OoT NOPUCTOCTU CTPYKTYpPbI (CM. [12]—[16]). Heobxoanmo, 4UTO6bl MaKpONOPUCTOCTb Gbl1agoc-
TaTO4YHO 60/MbLUION N B3aMMOCBSA3aHHOM, 4TOObI KOCTHOE BpacTaHue Npoun3oLLsIo No Bcemy 06bemMy umMnaaHTa-
Ta. [opuCTOCTb TakXe BAMUAET HA CKOPOCTb pe3opbLmn Kepamuku: yem 60sbLue YNC/I0 MUKPOMNOp. TEM Bbille
CKOPOCTb pacTBopeHus (cMm. [14]).

Tak KakK KOCTHble 3aMEHUTENN He NpefiHa3HayeHbl 415 6OMbLIONM Harpyskn, X MexaHuyeckue cBoiicTea
He ABNATCA OCHOBHbIMU. TeM He MeHee, 60/1bWNHCTBO 6/10K0B 06pabaTbiBa€TCA XMPYProM, 4Tobbl NpuaaTh
1M pOpMY KOCTHOI NOIOCTU. KOCTHBI 3aMeHNUTE b AO/IKEH UMETb JOCTAaTOYHbIe MeXaHuyeckme cBolicTea 41s
MaLLUVHHOM 06paboTKu.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

MmMnnaHTatbl 4Ns Xupyprum
POCPATHI KANbLUNA
YacTtb 3
KOoCTHble 3aMmeHMTeNnn Ha OCHOBE ruapokcmManatuTa n 6eTta-Tpukanbunii octara

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

fAata BBegeHna — 2016—03—01

1 O6nacTb NpUMEHEHUS

HacTtosAwuin ctaHgapT onpegenseTt TpeboBaHUA 415 KOCTHbIX 3aMeHuTe el U3 MoHoa3Horo rmgpoKcu-
anatmTa. MoHodgasHoro Li-Tpukanbuuii hocchata naByxcasHoro rugpokcmanatutal(}-tpukansumii poctparta B
chopme 6/10KOB N TpaHy/.

HacTtosAwuin ctaHgapT He NPYMEHSAETCA K Hano/IHUTENSIM KOCTHbIX NYCTOT, COAepXalUuuM KIeTouHble
KyNbTypbl, LLEMeHTaM Ha ocHoBe dhoccharta Kasbums Uy maTepuanam, He cogepxaliyMm ruapokcuanatuTt m
6eTa-Tprkanbuuii hocdar.

2 HopmaTuBHbIE CChINIKK

B HacToswem cTaHgapTe UCnosb30BaHbl HOPMATUBHBIE CCbISIKM Ha cneayolme ctaHgapTsl. Mpu gatu-
POBaHHOI CCbl/IKe NPUMEHMMO TOJIbKO YKasaHHoe usgaHue. MNpu ccbinke 6e3 Aatbl NPUMEHUMO nocnegHee
n3faHne ykasaHHOoro fJoKyMeHTa, BK/ilouas BCe NnomnpasKul.

MNCO 2591-1:1988 CwuToBbIli aHanu3. YacTb 1. MeTobl C UICNO/Ib30BaHMEM N1abopPaTOPHbIX CUT U3 TKa-
HOli NPOBOMIOYHONM CeTKM U nepdopupoBaHHON MeTannuyeckoid nnactuHbl (ISO 2591-1:1988. Test
sieving — Part 1: Methods using test sieves of woven wire cloth and perforated metal plate)

MCO 10993-1:2009 OueHka 6uonoruyeckast MeanumMHckux nsgenuii. Yactb 1. OueHka 1 ucnbiTaHus B
pamkax npoiecca meHemkmeHTa pucka (1S 010993-1:2009. Biological evaluation of medical devices — Part 1:
Evaluation and testing within a risk management process)

MCO 13320:2009 lpaHynomeTpuyeckuii aHanui. MeTtogbl nasepHoit gudppakuum (1ISO 13320:2009,
Particle size analysis — Laser diffraction methods)

MCO 13383-1:2012 Kepamuka TOHKas (BbICOKOKa4YeCTBEHHas kepamuka, BbICOKOKAYeCTBEHHAas TEXHU-
yeckas kepamuka). OnpegeneHvie xapakTepucTvk MUKpOCTPYKTYpbl. YacTb 1. OnpefeneHne pasmepa 3epHa u
rpaHynomeTtpuyeckoro 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 VimnnaHTatbl gna xvpyprun. FvmgpokcuanatuT. YacTbe 3. Xumuyeckuin aHanus un
onpefeneHne CcTeneHuW KpucTanamyHocTh u pasoBoii umctotbl (ISO 13779-3:2008, Implants for
surgery — Hydroxyapatite — Part 3: Chemical analysis and characterization of crystallinity and phase purity)

M C015901-1:2005 PacnpepgeneHve nop no pasmepam 1 onpeeneHme nopucTocTn TBEPAbIX MaTepua-
NI0OB C MNPUMEHeHWeM PTyTHOW nopo3vmMeTpun u rasonornoweHusa. Yacte 1. PTyTHas noposumeTpus
(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 BenuuumHbl negmHuubl. Yactb 1. O6wme nonoxeHuns (ISO 80000-1:2009. Quantities
and units — Part 1. General)

N3paHne opuymnanbHoe
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3 TepMuHbI, onpegeneHnsa n o6o3HavyeHns

3.1 TepMuHbI N onpeaeneHns

B HacToswem cTaHgapTe NpMMEHeHbI cneayloLe TEpMUHbI C COOTBETCTBYOLW MMM ONpeaeneHnsaMu:

3.1.1 a-Tpukanbuuii pocgart (a-TCP): Xummnuyeckoe coeiMHEHNE C KpUCTanorpagdMueckomn CTpyKTy-
poii. oxapakTtepu3oBaHHoli ICDD PDF1)09-0348.

MpumeuyaHune — Xumuyeckas hopmyna Ca3<P04)2.

3.1.2 p-Tpukanbuuii poccart ([VTCP): XnMumyeckoe coefuHeHME ¢ KpucTaniorpagdmyeckomn CTpykTy-
poii. oxapakTtepusoBaHHoli ICDD PDF 09-0169.

MpumeuvaHnune — Xumunyeckasa popmyna Ca3(P04)2.

3.1.3 KOCTHbIi 3ameHunTenb: W3genune, npefHasHayeHHOe 415 3an0IHEHUS KOCTHbIX MYCTOT UM NPO-
MEXYTKOB. 06pa30BaBLLMXCS B pe3y/ibTaTe TpaBMbl UM XUPYPrMYECKOro BMeLLaTe1bCTBA.

3.1.4 rngpokcunanatut (HA): Xummyeckoe coeanHeHME C KpUCTaniorpadduyeckoin CTpyKTypoi, oxa-
pakTepusoBaHHoii ICDD PDF 09-0432 nnu ICDD PDF 72-1243.

NMpnmeyvyaHnune — Xumnyeckaa hopmyna Calo(PO4)s(OH)2.

3.1.5 B3aumocssA3aHHasa nopa: [lopa, koTopas coobLliaeTcs ¢ 0f4HOW Unn 6oee nopamu.

3.1.6 makponopa: [lopa, oAvH N3 NapameTpoB KOTOPOI npeBbilwaeT 10 MkM.

3.1.7 mukponopa: [lMopa, M1 OAVH 13 NapamMeTpOB KOTOPOI He npeBbiwaeT 10 MkM.

3.1.8 nopuctocTb: OTHOWeHMe obLwero o6bema nop K 06bLemy 6,10ka UM rpaHybl.

3.1.9 TeTpakanbuuii pocpat TTCP: Xumuyeckoe coefMHEHNE C KpUCTanorpadmyeckoin CTpykTy-
poii. oxapakTtepu3oBaHHoli ICDD PDF 25-1137 unu ICDD PDF 70-1379.

MpumeyaHune — Xumunyeckas opmynaCa”PO 0.

3.1.10 0CTEeOKOHAYKTUBHLIW MaTepuan: Matepuasn, cnoco6HbIi CyXNTb KApKacoM, Ha KOTOPOM KoC-
THbIE KNIETKVM MOTYT NPUKPENIsSTbCSA, MUTPUPOBaTL (B 3HAUYEHUM BUraTbCs UK «MO3aTb»), & TaKKEe pactu u
LEenuTbCS.

n pnmevyaHune — OCTEOKOHAyXTMBHOCTb SIBNSIeTCS NaCCUBHbIM CBOWNCTBOM.
3.1.11 okcupa kanbuma CaO: XuMUYeckoe COeAMHEHWE C KpUcTaniorpaduyeckoii cTpyKTypoid, oxa-

pakTepusoBaHHoi ICDD PDF 4-0777 wnu ICDD PDF 82-1690.
3.1.12 nnoTHOCTb p-Tpukanbuuin dpoccata (d [/ITCP): TeopeTnyeckas NIOTHOCTb NJIOTHOTO P-Tpu-

kanbuuiichocpata.paBHan3,07rem 3.
3.1.13 naoTHOCTb rugpokcnanatuta (dHA): TeopeTuyeckas NIOTHOCTb MIOTHOIO rMAPOKCHanaTuTa,
paBHasa 3.15rem’3.

3.2 0O603Ha4vyeHus

dr— 06LLI|aF| NNOTHOCTb CUHTETUYECKOIO KOCTHOIO 3aMEeHUTENA;

dth — TeopeTnyeckas NJI0OTHOCTb CUHTETUYECKOI0o KOCTHOIO 3aMEHUTESIA;
T — Macca CMHTETUYECKOro KOCTHOro saMeHunTenNnA,

V — 06beM CUHTETMYECKOIO KOCTHOTO 3aMEHUTENS.

4 TpeboBaHus
41 Muwukponpumecu

MpeaencHoe cogepXxaHne MMKponprumMmecei ANs KOCTHbIX 3aMeHUTE e Ha OCHOBE rmapokcManaTuTa u
p-Tpukanbuuii chochaTta npueeaeHo B Tabnuue 1.

UMexAyHAPOAHbI LEHTP AN PAKLUOHHBIX JaHHbIX, (haiif NOPOLIKOBOI AU pakymu.
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Ta6nuua 1— NpegenbHoe cogepxaHue Mukponpumecei

3nemeHT MakcumanbHoe cogepxaHve, Mn'n
Mbiwbsak 3
Kagmuii 5
PTyTb 5
CsuHel 30
Tsxensle meTansbl 50

[na KonnuecTBEHHOr0 ONpefeneHns MrKponpumecei NPUMEHSACA aTOMHO-3MUCCUOHHAsA CNeKTpomeT-
pus ¢ MHAYKTUBHO-CBSA3aHHOW nnasmoli (ICP/AES), Macc-cnekTpockonvs ¢ MHAYKTUBHO-CBA3aHHOW nNna3moii
(ICP/MS), aTomHO0-abcopbumnoHHas cnektpockonus (AAS), nnm metoga, npuBegeHHbin B MCO 13779-3. Heob-
XOAMMO YKa3blBaTb UCMO/b30BAHHbIN METOS.

MeTon 1 ®apmakoneu CLUA «Taxensie meTanbl <231 >» 40NXeH NPUMEHATLCA 419 KONIMYECTBEHHOIO
onpefenieHns TAXeNbIX MeTasioB. Takke BO3MOXHO UCMO/1b30BaTh OAUH U3 ONMMUCaHHbIX BbiLLE METO/0B KO/N-
YeCTBEHHOr0 BbIpaXXeHUA MUKpONpUMecel ANA OLEeHKM CofepXaHusa TSXesblX MeTasfioB, yyuTbiBas, yYTo
obLee KONMYECTBO TAXENbIX METasI0B ABAETCA CYMMOW Cneaytowmx aeMeHTOB: CBUHEL, PTYTb, BUCMYT,
MbILLbSAK, CypbMa, 0/10BO, Kaamuii, cepe6po, meab Y MONNGAEH.

Heobxoaumo ykasaTb NCNOb30BaHHbI METOZ,

Niob6asa npumecsk B nponopuun 6onee yem 1000 mr/kr fomkHa 6bITb naeHTUMULMPOBaHa, onpegeneHa
KONMYECTBEHHO, 1 €€ BAINSIHNE Ha KOCTHOE 3aXMBaHWe J0/KHO ObITb OLeHEeHO. BnvnsHve aToi npumecm Ha bro-
COBMECTMMOCTb A0/IXHO ObITb OLLeHEeHO B cooTBeTcTBMM ¢ M C 010993-1.

Kakne-nn60 uHble npumecu OoMKHbl 6bITb UAEHTUDMLMPOBaHbI, ONpeaeneHbl KONYEeCTBEHHO, 1 UX BNU-
AIHVEe Ha KOCTHOe 3aXuBaHve 1 6MOCOBMECTUMOCTb [0/IKHO ObITb 060CHOBAHO WM OLEHEHO B COOTBETCTBUM C
MnC010993-1.

4.2 KayecTBeHHOE 1 KONMMYECTBEHHOE onpefeneHne Kpuctanamnyecknx cbas

4.2.1 O6uWMe nonoxeHuns
CocTaB 1 hasoBas UnCcToTa AOMHKHbI KOHTPOIMPOBATLCA KOIMYECTBEHHBIM BblPpaXEHNEM MeTOA0M peH-
TreHoandpakuum (XRD) B cooTBeTcTBUM ¢ ICO 13779-3.

4.2.2 MoHo(ha3Hble KOCTHble 3aMeHUTeNIM Ha OCHOBE rugpokcuanaTmuTa

MaccoBas hpakums rmapokcmanaTmTa Lo/KHa CoCTaBNsATbL He MeHee 95 % KpucTanImyeckux as.
MaccoBas chpakymsi CaO fomkHa cocTaBnATb He 6onee yeM 1% kpuctannuyeckux das.
MaccoByto thpakLmio rmapokcuanaTuTa BblYUCAAKT cornacHo oopmyne (1)

MFha = 100 % - MFpTCp - /UFUTCP - MFTTCP - MFCa0. 1)

roe QAAVA— mMaccoBas (hpakums kpuctannnyeckoro HA.
MFp TCP — maccoBas (hpakuus kpuctannuyeckoro p-TCP;
WFUTCP — maccoBas tpakuus kpuctannanyeckoro a-TCP;
MFJJCP — maccoBas thpakuums kpuctannuyeckoro TTCP;
MFCa0 — maccoBas thpakuma kpuctannmyeckoro CaO.
MaccoBas chpakums No60oii hasbl cHMTaeTCs HY/IEBOW, €CNN ee 3HAYEHNE HUXE Nopora 06HapyXeHuUs.
4.2.3 [Byx@asHble KOCTHble 3aMeHUTENN
CoOTHOLIEHME MeX Ay rMApoKcUanaTuTom n |ATpukanbuuii ooctaTom J0/MKHO GbiTh yKasaHo ¢ AoNyCcTu-
MOWA norpelHocTbio i 5 % (abconoTHasA) MaccoBoii hpakunm KpucTaninyeckmx gas.
Mpumep — CocTtaB n360% HA 40V, TCPo3HayaeT, YTO COCTaB MOXET BblTb 0T (65% HA n 35% TCP)
40 (55 % HA 1 45 % TCP).
KauecTBeHHOe onpeeneHie MaccoBOW 0 APYTUX KpUCTaIMYECKUX has: ec/im MOXET GbITb 06Hapy-
XeH a-Tpukanbunii pocgat (a-TCP), aTa MHhopMaLuus fo/HKHa ObITb BK/IIOYEHA B OTHET.
4.2.4 MoHoa3Hble KOCTHble 3aMEHUTENIN Ha OCHOBE (*Tpukanbuuii pocarta
MaccoBas cppakuusa Ji-Tprukanbuuii pocdata gomkHa 6biTb He MeHee 95 % KpucTannnyeckux gas.
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Maccosyto hpakuuio (Yrpukanbuuii pocchara BbIYUCASIOT cornacHo chopmyne (2)
MF|ITCP = 100% -M F HA. )

MaccoBas thpakumsa HA cuntaeTcs HyNneBoW, ecnin ee 3Ha4YeHne HKe Nopora o6HapyXeHus.

KauecTBeHHOE onpeaeneHune gpyrnx Kpuctannmyeckux gas: eciv MoXeT O6bITb 0OHapPYXXEH a -TpUKasb-
unii pocgpat (a-TCP), aTa nHchopMauusi o/HKHA ObITh BK/IIOYEHA B OTYET.

Hanuuve gpyrux ¢pas oueHuBalwT ¢ nomoubio konebarenbHol VK-cnektpockonun (FTIR) B cooTBe-
TcTBUM C M C013779-3.

4.3 Bugun dpopma

dusmyeckaa popMa KOCTHOTO 3ameHuTens (rpaHynbl UM NpetopMUPOBaHHbIA 6/10K) AO/KHA ObITb
0603HaveHa.

Pa3mepbl npuBoAATCA AN BCeX KOHUrypaumin nsgenmsa cnegyowmnm obpasom:

- pasmepsbl Ans 6710KOB;

- pa3mepsbl 415 TPaHYNIATOB: 418 ONpeje/ieHns napameTpoB rpaHy Heobxo0AnMMOo UCMONb30BaTh METO/,
nasepHoii gudppakumm B cootBetcTBun ¢ MCO 13320 nnan cutoBblli aHanu3 B cooTBeTcTBMM ¢ MICO 2591-1.
Heobxoaumo ykasaTb napameTpbl D10. D50 1 D90 (npv nasepHoi gudpakumum) Wiv MUHUMasbHble U Makcu-
MaJsibHble pa3Mepsbl rpaHyn (Mpyv CUTOBOM MeToAe).

O6BEeM KOCTHOTO 3aMEeHUTENSA JO/MKEH ObITh YKa3aH Ha ynakoBKe.

4.4 TMopucTocTb
441 O6Liee COOTHOWEHNE MOPUCTOCTH

Heo6x041MO0 yka3aTb MUHUMa/IbHOE N MaKCMMasibHOE 3HaYeHNS CTENEHN NOPUCTOCTN KOCTHOTO 3aMeHN-
Tens. Ero BbluncnaioT cornacHo oopmyne (3)

P= 100-(£ 1 .100). (3)

raoe P — creneHb nopucTtoctu, %.
d, — onpegensieTca u3amepeHnem pasmMepoB U MaccCbl napasinesnienunegHoro KOCTHOrO 3aMeHNTeNA C MUHN-
MasibHbIM 06beMOM 2 CM3.
Maccy onpefensioT B3BelBaHNEM C TOYHOCTbIO 0 0.02 I. a pasmepbl U3MepSIOT WTaHreHUMpKynem ¢
TOYHOCTbIO He MeHee 0,02 MMm.
O6BbeM V KOCTHOrO 3aMeHUTEeNs BbIYUCAIT C UCMOMb30BaHMEM U3MEPEHHbLIX NapamMeTpos, a 3areM
onpegenstoT drno doopmyrne (4)

d,hebluncnsoT no opmyne (5)

©)

tfHA <*(TCP <HA <*LTCP

Ecnwu rpaHynbl o6pasytotca gpobieHnemM nopucTbix 6/10K0B, HE06XO0AMMO U3MEPUTL MOPUCTOCTb FPaHyn
B 6/10kax 40 Ap06/IeHNs, UCNONb3YS ONUCAHHBINA BbilLe METOS.

B Apyrux cayyasx nopucTocTb rpaHyn oueHnBaT MeTOA0M PTYTHOW NopoMeTpuun.

4.4.2 Pasmepbl MUKPOMOP U Makponop

4.4.2.1 Mukponopsbl

[na npurotoBneHuns metannorpadnyeckmx cpe3os MaTepuasna B HEKOTOPbIX Cly4asix MOXeT 6bITb HE06-
X0AMMbIM BNipeccoBaTb Marepuan B CMOy nepes peskoii.

[nameTp mukponop fosmkeH 6bITb onpefeneH. Ero o6o3HavaoT Ha CEM-mukpodhoTorpadumax Ha yyac-
TKe maTepuana ofHUM U3 METOAO0B, onucaHHbIX B 1 C 013383-1. YTo kacaeTcs cnyyaes, Korga nopbl conpuka-
calTcs, NPOBOAAT BOOGpaxaemyto rpaHuLy Mexay nopamu.

4
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4.4.2.2 Makponopsl

4.4.2.2.1 O6LWMe NoNoxXeHUs

[vameTp makponop fo/mkeH 6biTb 0603HaUYeH. XapakTepncTuky npoBoAsaT MeToAoM A nnu metogom B.

4.4.2.2.2 MetogA. CkaHupylolas afiekTpoHHas Mukpockonus (SEM)

[na npurotosneHns MeTtannorpadunyecknx cpesos matepunasna B HEKOTOPbIX Cyvasx MOXeT OblTb HE06-
XOL4MMbIM BNpeccoBaTb MaTepuasn B CMONy nepes pe3koii.

M3mepstoT guaMeTp Makponop Ha CKaHupyloLlemM 31eKTPOHHOM Mukpockone (SEM) — doTomukporpa-
husAxX cekuumn MaTepuana nyTem NnpuUMeHeHns 04HOro N3 MeToA0B, onncaHHbIX B C 013383-1, TO/IbKO K Makpo-
nopam. YTo KacaeTcsa c/lyyaeB, KOrfa Mnopbl COMpuKacalTCs, NPOBOAAT BOOOpaKaeMylo rpaHuly Mexagy
nopamu.

4.4.2.2.3 MeTog B. MukpodokycHblit KT-aHanu3

BusyanbHoe oTobpaxeHne TpexMepHOi MakponopucToi CTPYKTYpbI (hopma nop. TO/LWMHA CTeH, M30-
TPOMHOCTb. FOMOFEHHOCTb), MakpoOMOpUCTOCTb U rUCTOrpaMmMa pacnpegeneHusa gnamerpa nop MoryT 6biTb
onpegesneHbl nyTeM MUKpodpokycHoro KT-aHannsa. MakponopucTocTb onpesensaioT n3MepeHnemM nopucTocTu
nons 3peHus (FOV) gnameTpom 3 MM U BbICOTOM 1,5 MM B TPEXMEPHOM aHasim3e MUKPOOKYCHbIX KT-n3o06pa-
XeHunil. Heo6xo0ANMO BbIYNC/INTL CPefHee U CTaHAapPTHOE OTK/IOHEHUS MakponoOpPMUCTOCTM HeCKOoNbknx FOV.
Fncrtorpammy gnameTtpa nopbl NosyyatoT nyTeM noAcyeTa Yncna nop B KakAoMm gnanasoHe AnaMeTpos.

PekomeHayemMoe NpocTpaHCTBEHHOE pa3peLleHne — 6 MKM/nukcens. PekomeHayemblil pasmep o6pas-
ua — anametp 5 MM 1 BbicoTa 10 Mm.

4.4.3 B3anmocBA3b

Makponopbl f0/MKHbI 6bITb BOCHOBHOM OTKPbIThI ¥ B3aVMOCBA3aHbl. luameTp B3avMOCBA3el Mexay Mak-
ponopamu fo/KeH 6bITb yka3aH. Ero onpeaenstoT pTyTHOI nopomeTpueli B cootseTcTBum ¢ MCO 15901 -1.

MpYHLMNOM AaHHOW OLLEHKM ABNSIETCA NPOHMKHOBEHMWE PTYTY B NOPbLI 06pas3ua nyTeM npumMmeHeHns 6onee
U MeHee BbICOKOTO AasfieHns. Huskoe fasneHne no3sonset pTyTh NPOHUKHYTb BO B3aMMOCBS3U BbICOKOTO
AvnameTpa, a BbICOKOE AaB/ieHne N03BOSET NPOHNKHOBEHNE BO B3aMMOCBA3M HU3KOTo AnameTtpa. O6bem pTy-
TN BHYTpM o6pasua, TakuM 06pa3oM, COOTBETCTBYET 06beMy Nop. AOCTYMHbIX B pe3ynbTaTe B3auMocBsa3ei
(pa3mep KOTOPbIX 3aBUCUT OT NPUMEHEHHOTO aB/IeHNs).

Heobxoaumo onpegenvTb AuamMeTp B3auMOCBSI3el Npyv OCHOBHOM MUKE MPOHUKHOBEHUS PTYTU. Takke
onpeaensT 06beM NOPUCTOCTH, AOCTYMNHON NyTeM B3aMMOCBSA3el AuamMmeTpoM Bbille YeM 5 MKM.

MukpodokycHble KT-n3obpaxeHus. BKIOYas PEKOHCTPYMpPOBaHHbIE ABYX- U TpeXMepHble n3obpaxe-
HUSA, MOTYT NPefoCTaBUTbL JONOHUTE bHYIO MHOPMaLMI0 0 B3aMMOCBA3AX Makpornop. 0CO6eHHO ANA MaTepu-
ana co B3anmocBa3smMu 6onee 100 MKM. korga BO3MOXHOCTW PTYTHOW MOPOMETPUN OFpaHNYEHbI.

Ecnu ponyctnmas norpewwHocTb Ans cneyudmkanmii no nopucTocTu npesbiwaeT + 2 % ansa 6/10KoB,
ncnbiTaHne NPoBOAAT Ha obpasLax c 60/ee H13KON 1 6onee BbICOKON NOPUCTOCTbIO.

4.5 PacTBOpeHue n usmeHeHne yposHa pH

CKOpOCTb pacTBOPEHUSI KOCTHOIO 3aMEHUTENS in Vitro MOXeT 6bITb MCNO/Ib30BaHa A1A CPaBHEHUSA CMo-
COBHOCTU pas3/IMYHbIX KOCTHbLIX 3aMeHuTeNel Kk pesopbumn in vivo, gaxe ecnu in vivo 6yayT AeiicTBoBaTh Mexa-
HU3Mbl. OT/INYHbIE OT pacTBOpPeHus. 3HauuTeNbHOE M3MEHEeHWe YpOBHA pH nocne uvmnnaHTauum MoxeT
ocnabuTb OCTEOKOHAYKLMIO Y MOBEPXHOCTW KOCTHOTO 3aMeHuTens. Lienbto cnepylowmnx ncnbiTaHnii ABnseTcs
M3MepeHne CKOpPOCTU pacTBOPEHUS KOCTHbIX 3aMeHuTenei in vitro n n3MeHeHue ypoBHA pH cpefpl
pacTBopeHus.

WccnepytoT pacTBopeHvie n pacTBOPUMOCTb U3genns. Tpy o6pasLa KOCTHOTo 3aMeHUTeNa nomeLLaT B
Tpu cocyfa c Tpuc-6ydepHbiM pacTBopom ¢ ypoBHeM pH 7.3 (20.1) npu Temnepatype (37 + 1) °C. Tpu cocygac
pacTBOpPOM MOMELL AT Ha NepeMellBatoLLee YCTPOWCTBO CO CKOPOCTbI0 BpalyeHus 200 06/MUH Ha 24. 48 n
72 4 cooTBETCTBEHHO. CKOPOCTb PACTBOPEHUA U3MEPSAETCA NPU YCI0BMAX MOCTOAHHOIO OTHOLLUEHUS MaccChl
HavanbHOro matepuana kobwemy o6emy pactsoputesns. CooTHOLLEHNE MacChl UccnefyemMoro Marepuana K
06beMy pacTBOpUTENS [O/KHO ObITb Mexay 0,1 n 4.0 mr/mn.

YposeHb pH nsmepstoT yepes 0. 24,48 1 72 u norpyxeHus. YposeHb pH He foNXeH n3MeHaTbCa 6onee
yeM Ha 0.3 OT HaYaIbHOro 3HaYEHUS NPU UCMbITAHUN.

CogepxaHue KanbLus B pacTBOpPax aHan3npyoT C NOMOLLbI0 aTOMHO-3MUCCUOHHON CNeKTpoMeTpun ¢
WHAYKUMOHHO cBA3aHHOW nna3moli (ICP/AES unn AAS. nnn ICP/MS. nnv NoTeHUMOMETPUYECKN NOHHBIM 30H-
fom). HeobxoanMmo onpefenvTe KpUBYHO COOTHOLLIEHWS KOHLLEHTpaLWii v BpeMEHM!.

4.6 Vi3amepeHne MexaHU4yeckoli NpoYHOCTU MaTepuania

4.6.1 O6wWMe NoNOXeHUs

MexaHu4eckyo NPOYHOCTb KOCTHOTO 3amMeHnTeNs B popMe 6/10KOB OLLEHMBAKOT METOAOM BAABIUBAHNS
Lwapuvka (CM. pUucyHok 1) u/mnu ncnbiTaHMeM Ha cxaTue (CM. PUCYHOK 2).
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1— nopweHb. 2 — Wwapwuk; 3 — nccnegyemolii o6pasel; 4 — nogcraska

PucyHok 1 — CxemaTunyeckas unawctpayna metoga BAaBIUBaHUA wapuka

f — nopweHb. 2 — nccneayemsblit o6pasel. 3 — nogcraska

PucyHok2 — Cxemartuyeckas unnocTpaumns ucnbliTaHus Ha cxartue

Lina maTepranos ¢ BbICOKO NOPMCTOCTbIO (06Las nopuctocTsb :>40 %) MeXaHUYeCKy NPOYHOCTb KOC-
THOrO 3aMeHUTENA OLeHMBAaT METOA0M BAaBNNBAHUSA LAPUKA.

[lns MmaTepuanos ¢ BbICOKOW NOPUCTOCTbIO AOMYCTUMO NPUMEHATb UCNbITAHWE Ha CXaTne BMeCTO UCTbI-
TaHus BAaBNUBaHWEM, HO ObINO f0Ka3aHO, YTO UCMbITaHWE METOAOM BAaB/VMBaHUA LIapuka saensetcs 6onee
BOCMPON3BOAUMBIM A1 MaTeprasnos C BbICOKO MOPUCTOCTLIO.

[na maTepranos ¢ HA3KON NOpUCTOCTbio (MeHee 40 %) MexaHU4YeCcKy MPOYHOCTb KOCTHOTO 3aMeHnTeNs
OLEeHMBAOT UCMIbITAHNEM Ha CXaTtue.

4.6.2 Mpubopsbl, Npo6bl 1 06pasybl

4.6.2.1 Mpubopsbl

4.6.2.1.1 WNcnblTaTenbHaa ycTaHoBKa

McnbiTatenbHas ycTaHoBKa [O/MKHA ObiTb YCTpOeHa TakuMm 06pa3oM, YToObl CxaTtue NpuMMeHsnoch K
nuccnefyeMomy obpasuy npu MOCTOSAHHOW CKOPOCTM NOM3yHa. McnbiTaTenbHas ycTaHOBKa [O/MKHA ObiTb
060pygoBaHa NpMb0opoM, 3annChiBaOLLMM Harpy3Ky C TOYHOCTbIO 40 1% MakcuMasnbHOWM Harpysku.

4.6.2.1.2 Wapuk

CranbHoli Wapwk gmameTpom 9.52 MM nCNoNb3yeTcs B kayecTBe UHAEHTOpA.

4.6.2.1.3 TopweHb

[nsa vcnbiTaHnsa Ha cxaTne NopLUeHb, NPUMEHSIOLLMIA CUTY KuccneayeMomy 06pasLly, [O0/MKeH ObITb U3ro-
TOBMEH U3 cTanu TBepAocThio 300 HV (TBepaocTb no BpuHennto) nnum Beiwe (30 HRC — TBEpAoCTb No Poksen-
Ny vnu Bbiwwe). ToNWwmMHa NOPLLUHA 0/DKHA ObITh, MO MeHbLUel Mepe. 10 MM. a nowaab BepxHeli MOBEPXHOCTU
NOPLUHA [O/MKHA BbIThb, N0 MEHbLUEN MOpPE, B YeTbipe pa3a 60/bLue NaoLwaAn NonepeyHoro cevyeHns ncenegye-
mMoro o6pasua. LlepoxoBaTocTb Ra NOBEPXHOCTM NOPLUHSA, BXOASLLEN B KOHTAKT C uccnefyembiM 06pasLom,
JoMmKHa 6bITe MakcmyMm 0,40 MKM. @ napannesnibHOCTb A0/HKHA 6bITb Makcmym 0.01 mMm.

[ns venbiTaHua BAaBAVBaHMEM LIapuka NopLieHb A0/MKEH ObiTb yCTAHOB/EH Tak. YTOObI LWAapUK Haxo-
[AWNCA B LEHTPe oceil NopLUHS.

4.6.2.1.4 MopacTasBka

MoacTaBka noA uccnegyembiM 06pa3Lom A0MKHA ObITb M3rOTOBIEHA U3 CTa/m TBEPAOCTbI0 300 HV nnn
Bbilwe (30 HRC — TBepaocTb no Poksenny unu Beile). TonwmMHa NnoACTaBKM fO/KHa GbIThb, N0 MEHbLLUE Mepe,
10 MM, a nnowafb BepXHeli NOBEPXHOCTU NMOACTABKM AO/KHA ObITh, MO MEeHbLUEW Mepe, B YeTbipe pa3a 60/bLue
naowaan nonepeyHoro ceyeHuns nccnegyemoro obpasua. Llepoxosarocts Ra noBepxHOCTU NOACTABKU, BXO-

6
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JALei B KOHTaKT C uccnefyemMbiM 06pasLoM, fomKHa 6biTb MakcuMyM 0.40 MKM. a napannenibHOCTb A0/KHA
6bITb Makcumym 0.01 mm.

4.6.2.2 Tlpouepypa

4.6.2.2.1 O6wme nonoxeHns

Ecnu gonyctnumas norpewwHocTb Ans cneyudukaumnii no NOpucTocTu npesbiwaeT + 2 %, UcnbiTaHe Ha
cxaTue npoBogAT Ha obpasuax c 60/1ee H3KOIM 1 6onee BbICOKON MOPUCTOCTLIO.

4.6.2.2.2 MeTopf 3amaunBaHua

docdatHo-coneBoii 6ydepHblil pacTBop 6€3 Kanbumsa n marius [PBS(-)] ncnonb3yoT B kauecTBe pac-
TBOpA /19 3aMavnBaHus.

Wccnenyemblii o6pasel, feasprpyeTcsi BakyyMHbIM HACOCOM B NMOAXOAALUNIA KOHTEHEP, NOMELLEHHbIN
Ha BakyyMHY0 KaMepy, U B KOHTeliHep ¢ obpa3uomM nomewawT PBS(-). KonnuectBo PBS(-) fo/mkHO npeBbl-
WwaTb. N0 MeHbLel Mepe, B 10 pa3 BUAMMbIA 06bEM nccneayemoro obpasua. CtaHaapTHasi CTENEHb Bakyyma
(ot 280 3) 103Ma. Bpems 3amaunBaHus (24 + 1) unpu Temnepatype (25 ¢ 3) eC. Bnary c uccnegyemoro o6pas-
Lia BbITUpAIOT nepes UcnbiTaHNEM.

[lonoNHNTENBHO UCNbITAHUA MOTYT BbITb MPOBEAEHbI NPY CYXMUX YCNOBUSIX.

4.6.2.2.3 TMo3nunoHupoBaHve obpasLa n MeToAnKa HarpyxeHus

Wccnepyemblii o6pasel, nomeLaioT B LeHTpe nogcTaBku. LieHTpanbHble ocu noAcTaBkuy, nccnegyemoro
o6pasua, Lapuka 1 NopLUHA BbIPaBHUBAKOT MO NPSAMONA Harpyske.

CkopocCTb No/s3yHa Ao/mMkHa cocTaBnAaThb (0.50 £ 0.05) Mm/MUH.

Harpy3sky cnegyeT pernctpmpoBaTh OT Hayana ucnblTaHus 40 NOSIHOTo paspyLleHns obpasua.

Mpy vcnbiTaHnM BAABAMBAHMEM LUApUKa pasmep BMSATUHbLI Ha uccnegyeMom ob6pasue Ao/mkeH 6biTb
MeHbLUe gnameTpa LWAnHAPa UIn ropu3oHTasIbHON ANINHBI Y BEPTUKANIbHOW A/INHBI Kyba.

Mpu ncnbiTaHUy cxaTuem cuny npuknagbiBatoT knosepxHocTu 10 x 10 MM, ecnn Ucnonb3yeTcs YeTblpex-
yronbHeblii napannenenunes (cm. 4.6.2.4.1).

4.6.2.2.4 TI0BTOpPHOE MCMO/Ib30BaHNe NOpLUHSA, NOACTaBKN 1 LWapuka

Mpy NOBTOPHOM MCNO/Ib30BaHNM NOPLUHSA, NOACTABKM U LWapuka X He06X04MMO OCMOTPETbL Ha NpeaMeT
BMATUH 1NN AedeKTOB Ha KOHTaKTHOW MOBEPXHOCTU. Mpu HannyMm BMATUH Unu AedeKTOB Ha KOHTaKTHOM
NOBEPXHOCTU, COCTaBHbIE YaCTU HEe A0MYCKAaeTCA UCNOb30BaTb MOBTOPHO.

4.6.2.3 VcnblTaHne BAaB/MBaHWEM LLaprka

4.6.2.3.1 Tpobbl 1 06pasupl

Mpo6y AOMKHbI COCTaBNATb, MO MeHbLUel Mepe. 10 uccnegyembix 06pasLoB.

Wccnepyemblii o6pase, Ao/KeH nMeTb hopMy uunmHapa. CtaHgapTHbIMU pa3mepamiy LUAnHLpUYecko-
ro o6pasua gomkHbl 6bITb AnameTp (10,0 + 0,1) mm 1 BbicoTa (10.0 i 0.1) MM. TeM He MeHee, Uccrepyemblii
obpaseL, MOXeT Takxe 6bITb Ky6OM CO cTaHAapTHbIMY pasMepamu cTopoH (10.0 £ 0,1) mM. MapannensHoCTb
MeXy BepXHel 1 HXHeN NOBEPXHOCTSAMM UCCiegyemoro obpasLia He fo/mkHa npesbiwatek 0.1 MM, MepnexHan-
KYNAPHOCTb MeXAy BepXHel 1 HWXHeli NOBEPXHOCTAMU 1 6OKOBOI MOBEPXHOCTLIO UccneayeMoro obpasua He
fomkHa npesblwatb0.1 Mm.

[OnameTp nav gnaroHanb KBagpaTHOro OCHOBaHUA uccnegyemoro oépasua fo/mkHbl 6biTh 601ee uem B
10 pa3 gnvHHee, Yem gnameTp Hanbo nbLUe NopucTocTy nccnegyemoro obpasua. Ecnu napameTpbl oTanya-
I0TCA OT CTaHAapTa, 3T0 AO/KHO ObIThb yka3aHo B OTHeTe.

4.6.2.3.2 Pe3ynbTaTbl UCMbITAHWIA

Mpv ncnbiTaHUM BAABMBaHVEM Liaprka He06X04MMO NOCTPOUTL KPMBYHO COOTHOLLIEHUS HarpysKku v cme-
LLleHMs OT HaYana ucnblTaHns A0 NOMHOro paspyLleHns nccnegyemoro obpasua. Heo6xoAnmMo oTMETUTHL Mak-
CMMasIbHYI Harpy3sky 1 CMeLleHne Npu MakCManbHOW Harpy3ke Ha Kaxgoi KpMBOWi 3aBUCUMOCTU HArpy3ku v
CMeLleHuns.

MakcmmanbHasa Harpyska PSl 6yaeTt cunoii BaaBnuBaHus wapuka. CpefHee 3HauyeHvue 1 cTaHaapTHoe
OTK/OHEHWE CUbl BAABNMBAHNA LIapVKa BbIYMCASAIOT cornacHo doopmynam (6) u (7) v oKpyrasioT 4,0 3HAYUMbIX
undop.

(6)

™)

roe Ps — cpefHsist HAarpyska npu cxatuu, H;
PSi— Harpyska BOaBnuBaHusi Kaxgoro uccnegyemoro obpasua. H;
SDs — cTaHJapTHOe OTK/IOHEHWE Harpysky Npu cxaTuu. H;
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N — Y1CNO Nccneayembix 06pasLioB.

4.6.2.4 WcnblTaHue Ha cxaTtue

4.6.2.4.1 Tpo6bl 1 06pasubl

Umncno TectTmpyemMbix 06pa3yoB AO/KHO ObiTb HE MeHee 10.

Wccnenyemblin obpasel, kak npaBuio, npeactaBnsieT coboii unamHap, anametpom (10,0 £0,1) mm n
BbicoTOl (15,01 0.1) MmM. TeM He MeHee, uccnegyemsolii 06pasel, MOXeT Takke 6bITb MPAMOYrofibHbIM Naparni-
nenenunefomMm C YeTblpexyrosibHbIM OCHOBaHNEM 1 CTaHAapTHbIMU cTopoHamu (10.0 + 0,1) MM B ANINHY.

MepneHanKyNAPHOCTb MEXAY BEPXHEN 1 HUXKHE NOBEPXHOCTAMMU 1 60KOBOI NOBEPXHOCTLIO nccnegye-
MOro o6pasua He fo/hkHa npeBbiwaTbh 0.1 Mm.

[OvnameTp unu gnaroHanb KBafpaTHOro OCHOBaHUA Uccnefyemoro obpasua fo/xHbl O6bITh 60nee yem B
10 pa3 gnuHHee, Yem guameTp HanbonbLieil NOPMCTOCTU nccnegyemoro obpasua. Ecav napameTpbl oTinya-
I0TCA OT CTaHAapTa, 370 AO/HKHO 6bITh yKasaHo B oTyeTe.

4.6 2.4.2 PesynbTaTbl UCNbITaHW

Mpwv ncnbiTaHNK Ha cxaTre HeobXoANMO NOCTPOUTL KPUBYHO 3aBUCUMOCTU HArpy3sku OT BAAB/IMBaHUSA OT
Havasia ucnblTaHusa 40 paspyleHus nccnegyemoro obpasua. Heo6xoAnMo OTMETUTL MaKCUMasbHYI0 Harpys-
Ky Ha KaX0M KpMBOW 3aBUCUMOCTY Harpyskn oT BAaB/INBAHUS.

MakcumanbHas Harpyska Pa 6yaeT Mcnonb3oBaTbCsA A5 BbIYUCIEHUSA MPOYHOCTH NPY CXaTUK COrnacHo
topmyne (8).

rae ac>— NpPoYHOCTb Npu cxatum /-obpasua. Ma,
P Ci— makcrMManbHas Harpyska B KaXAoM ucnbiTaHnu. H;
A.— nnowaab CXaTus Kaxaoro uccnegyemoro o6pasua, m2.
At— BbluncAsAT cornacHo oopmyne (9) ANsS UMANHAPUYECKMX NccneayemMbix 06pasLoB

rae o, — AvameTp Kax4oro nccnegyemoro obpasua, m;
unm cornacHo popmysne (10) 4na napannenenuneHsix UCcienyemMbix 06pasyoB

A *af, (10)

rae a.— rpaHb KBaJpaTHOro OCHOBaHWSA KaX4oro uccnegyemoro obpasua, M.
CpefHee 3HayeHne nctaHjapTHOE OTK/IOHEHWE CU/Tbl MPY CXAaTUK BbIYUCAAIOT cornacHo hopmynam (11)
1 (12) v oKpyrasatT 40 3Ha4UMMbIX uudp B cooTBeTcTBMM ¢ MCO 80000-1.

o1 (11
m41n;

(12)
~ CC< )

n-1

rae ac — cpefHAsA NPOYHOCTL Npu cxartuu, Ma;
SDC— cTaHfapTHOe OTK/IOHEHMWe cpeaHeli MPoYHOCTU Npu cxaTtuwn. Ma;
n— YnUCNOo nccnepyembix 06pasLoB.

4.7 OT4eTOB UCNbITAHUN

OT4eT 06 UCMbITAHUW JOKEH BbITb COCTABMEH 415 KAXAOM0 NCMbITAHUS NAW TPYNMbI UCMbITAHUI 1 A0N-
XEeH BKNoYaTh cnegyiollee;

a) MeToA UCMbITaHWS;

b) nMHopmauuio 06 nccnegyembix obpasuax (HassaHve, ngeHtudurkarop, dusnyeckas opma ncene-
fyemoro o6pasua, napameTpbl, €CiM HE06X0AUMO, HOMEP NapTUn);

C) uncno uccnepyembix 06pasLoB, NCNOMNb30BAHHbIX B K&XKAOM UCMbITAHUW;

d) uHdopmaymio 1 KanmbpoBKY UCNbITATeNbHOW YCTaHOBKY;
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€) HauMmeHOBaHve 1 cepTudurkaLmnio ncnbiTaTesbHO naboparopuu:

0 Heob6bpaboTaHHble pe3synbTaTbl:

) NMPUMEHEeHHbIe MEeTO/bl BblYNCEHNS:

h) dwuHanbHble pe3ynbTaTbl U NOrPELLHOCTY;

i) ecnn anbTepHaTMBHbIE METO/AbI UCMbITAHWI paspelueHbl B faHHOW yacTn NCO 13175, 3asBneHue,
Kakoi meTof UcnbITaHWs 6biN1 NPUMEHEH;

j) HacTpolikvu ucnbiTaTenbHOW yCTaHOBKN:

k) xapakTepuCTUKM KOMMOHEHTOB, WCMNOJ/Ib30BaHHbIX B KOMOWHALUMW C UCMbITATe/IbHOW YCTaHOBKOM
(HanpvmMep, pa3mep KNeTokK, NCNO/b30BaHHbIX NPW PTYTHO NOPOMETPUN. MaTepuasn NopLUHSA, Wapuka 1 noa-
CTaBKN B MeXaHU4eCKUX UCTMbITaHUAX);

) HaMmeHOBaHWe NoCTaBLLMKa M HOMep NapTuM PacXo4HOro MaTepuana, MCnosib30BaHHOIO NpW UCMbITa-
HuAX (Hanpumep, PBS, 6ydepHblit pacTBOp); Nto6ble OTKIOHEHNA OT METOA0B, ONMCAHHbIX B HACTOALLEM CTaH-
JapTe.
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Mpunoxexnune JA
(cnpaBo4HOe)

CBefieHns 0 COOTBETCTBUM CChITOYHbIX MEXAYHapOoAHbIX CTAHAAPTOB HaLMOHa/IbHLIM CTaHjapTam
Poccuitckoin ®epepauun

Tab6nuuya JAL

0O603HaYeHNe CCbITIOYHOrO MEXAyHapOaHOro O603HaueHne 1 HaMeHOBaHVe COOTBETCTBY
CTeneHb COOTBETCTBUSA
cTaHgapra I0LLIEro HaLnoHas/IbHOK cTaHgapTa
NCO 2591-1:1988 - *
MCO 10993-1:2009 - °

MCO 13320:2009 —

NCO 13383:2012 — ‘
MCO 13779-3:2008 — *
MNCO 15901-1:2005 - -

MNCO 80000-1:2009 —

* COOTBETCTBYOLW NI HALMOHANbHbIA cTaHAAPT OTCyTCTBYeT. [lo €ro yTBEPXAEeHUs peKoOMeHAyeTcs UCNoNb30BaTb
nepeBoj Ha PYCCKUii A3bIK AAHHOTO MEXAYHAPOAHOro cTaHaapTa. MNepesos 4aHHOTO MEXAYHapoAHOro cTaHgapTa Ha-

XxoanTcs B ®efepasbHOM WHOPMALMOHHOM (DOHAE TEXHUUYECKUX PEriaMeHToB U CTaH4apToB
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