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rMcT P ACO 13173-3—2015
Mpepucnoeue

1 MOOroTOBNEH ABTOHOMHOH HEKOMMEDHECKDH Opratinaauren «MHCTATYT MeguED-BHonorisecias
wocnegoeaHuid M TaxHonomids (AHD «MMBWIAT o) Ha ocHOoBE COBCTBEHHOMD ayTEHTHHYHOIO NeEpER00a Ha pYC-
CHEMA AJLIK MEXDYHARPOOHOMD CTAHOAPTA, YEAIAMHOM B NyHETe 4

2 BHECEH TexHHMYECKM KOMATETOM No cTaHNapTHIa0He TH 422 cDueHka BHonorddeckoro QeEACTEMA
MEDHLMHCEMXY HA0E AR »

3 YTBEPWIOEHWBBEQEH B JEMCTBME Mpukazom $enepankHoro areHT CTEA N0 TEXHUYECHOMY pary-
NUPOBAHKKD ¥ METPonomK oT 20 mapTa 2015 1. Ne 148-cT

4 HactoAwri cTasgapT MOeHTHYEH MEXayHapoaHoMy cTangapty MCO 13175-3: 2012 «MsnnautaTtel
AnA xupyprid. $ocdatel kansUHa. HacTe 3. KOCTHEIE 33MEHWTENW HA OCHOBE TMOPORCHaNaTHTa M GeTa-Tpk-
kaneywd docdaras (150 13175332012 «lmplants  for surgery — Calcium  phosphates — Part 3¢
Hydroxyapatite and beta-tricalcium phosphate bone substitutesae ).

MpH NpHsEHE KK HACTOALLEND CTAHAAPTA PER0OMERIYETCA HCNoNLICEATEL BMECTS COLINOHHbIX MERTYHA-
pOOHBIX CTAHOAPTOE COOTEETCTEYIOWME MM HALUWOHANLHBE CTaHGZapTel Pocchilckol Pegepaynd, CEEOeHna o
KOTOPBX NPHEELEHEl B GOMCAHATENEHOM NMPUAcEeHKMN 04

& BBEOEH BNEPBLIE

Mpasuna NoUMeHEHUA Hacmofweso emasdanma Yomanoaness: & FOCT P 1.0—=2072 (pazden 8}
Hughopuayua of uaMeHelUuay K macmoawedy crmasdapmy nybnukyemca @ sodoson (MO0 COCMOAHLN Ha
1 Aneaps Mmanylleso 20da) UHhopMaLuaHEHoNM yrazamens « HayWoHanerele cmahdapmisis. a abuyUiansisil
MEKCM UaMelaHull U NOApagoK — & SXeMACAYHOM Yiazamens «HauvokanesHee cmandapmes. B cnyuae
NEpeCMompd (Iamaelbi] LW GTaHs! HacmoALWEao cmardapma coomasmomayiowes yesdosmanue Gydam
yhnukoeano @ BIUNATWeNr aRiNyche BMeMeCcAYNO20 UHDODMAaULUSHHOSD VE3ZaMens sHauuaransHee
cmaxdapmeiy. Coomesmemayiowan ukhopmayus, yaadoMnesue U MEKCMEl DIIMELYSKNNCA INGKEE &
urhopaauLoHRod cucmeade 0OLWE S0 NoNsI0EaRUR — Ha auuuansqon calime CedepansHoso a2eMmoimea
10 MEXHUYECKOMY DE2YNUDoaaHUD U MEMDON0sUY @ camu Mumepsem (www.gost. ru)

B CrangapTeHdopm, 2015

HacToAWwMA CTAaHOAPT HE MOMET BkiTe NONHOCTEID MMM YACTUYHD BOCTDOWIBE0EH, TMDAMWDOEAH | pac-
NPOCTDEHEH B KAYECTES PUUMANEHOMD H30aHKWA Gea paspellerns PelepansHore aradTcTaa No TEXHMYECKD-
Ky PEMYIIMPOBEHHI0 M METRONOM
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McT P ACO 13175-3—2015
EBeegeHne

WMCO (MexoywapogHan opraddiauda cTAMAapTHIAUMK) RBMASTCA BCEMWpHON dedepauren opraHos
HALWOHANEH BIX CTAMOARTOR (OpradKuIayii —J4nenoa 1500, PaboTa no noaraToske MesgyHapogHelx cTasgap-
TOB ObBINHO NPOBogUTCA NocpedcTeom TexHrHeckx komuTeToR MCO. Kaxpgana oprasusaums — qned MCO,
JAMHTEDECOBAMHAA B O8ATENBHOCTA TEXHHYBCKHX KOMUTETOR, HMEET NPAE0 BbTe NPEACTABNEMHOR B 3TOM
KosuTeTe. MexayHapoauee 0praduiagy, kaK rocy1apcTBeHHBIE, TAK 1M HEMOCY AARCTEEHHbIE, TAKME NDNHK-
MaloT ydacTue B pabote no gaansogencTerie ¢ MCO. MCO TecHo coTpyaqidaseT ¢ Mexayuapo g oW anexTpo-
TEXHAHECKONA KoMUcehel (M3K) no ecem Bonpocam aNekTpOTEXHAYECKDA CTAROaPTMIaLINM.

MexgyHapoOHsle cTaHlapTel pazpatatul@asTCA 8 COOTRETCTEMH C NPABRANAMA, NPHBESJEHHEIMK B
DupesTreax MCOMIK, Hacte 2.

OcHoBHOH 3383460 TEXHWHECKME KOMWATETOR ARNASTCA NOArOTORKA MENKOYHADOOHLIX cTaHgapTos. MNpo-
TR MENOYHAPDAHLIX CTAHOARTOR, NPHMHATEHE TEXHUYECKIMMM KOMUTETaMM, DACNDOCTRAHAKTEA OPraHIaL0 M-
A — dnedam MCO ana ronocopadyA. NyDNHEaUMs B KaYecTEe MEexQyHapodHoro cTasgapra TpetyeT
OO0BDEHHA HE MEHEE 75 Y OprasdIau i-4NeHos C NpasoM ronoaca.

Heofxogumo o0paTHTe BHKMAHWE HA BOAMONHOCTE TOMD, YTO HBKOTOREIE IMNEMEHTEl HACTOALWErD CTaH-
O3apTa MOryT NoQBEpraTeCA NATEHTHeM Npaeam. MCO 4e HeceT OTBRTCTESHHOCTI 33 BRIABNEHWE Kakux-NKbo
TAKDBLIX NATEHTHLIX NDAE.

MCO 13175-3 Bein nogroToaned TesHdyeckin komnTeToM MCOITK 150, Xupyprideckie WMnnasTaTel,
MogromuTeT SC 1, MaTeprank.

MCO 13175 cocToMT Ma HECKONEKMX HacTen Nog 0B WMM HAMMEHOBAHMEM « FMINaHTaTel XMRYPrAYecie,
PocdaTe KEansUHMa .

-YHacTe 3. KocTHeIE 3aMeHnTeny Ha Base rMopoKcHanatiTa Ku GeTa-TpHkansuri chocdarta.

CHHTETHUYSCKHE KOCTHBIE IAMEHWTENH MMOPOKCHANATHT K FTpUKaneUW# octar celdac CYUMTaToA
A0EKBEATHON ANLTEpHATHEDH ayToTpadcnnaKTaTam 1u annorpadgTan. JeACTRNTEN:EHD, CUHTETHYSRCKOE NPonc-
ROEOEHWE 3THX MEIENWA TEpaHTUPYET. YTo nauwenT He SyOeT WHEWUUWPOBaH KaKKM-NnEo MHpeRLnoH K
JadoneeaHyen. Kposme Torg, SLne JoKaiano, 4To TMOPOKCHanaTUT v A-TPHEANsU WA rocthat ABNATCA 0CTa0-
KOMOVETHEHEIMK, 4TO O3HAYAET, YT OHW CNOCODCTEYIOT JZMMERHMID KOCTI Y MOBEPXHOCTI MaTepuana npw
HMBMMMAHTALMA B KOCTHYIO TEaHL (CW. [6] 1 [7]). BHOCOBMECTHMOCTE TMODOKCHANATATA W [FTprkansy«id dhocthaTa
Ackazada oSWHPHOR NUTepaTypod (oM. [B])

Magenua, oTHOCALLWECA K 0DNacTy NPUMEHEHHA HACTOALErD CTaAHOaRTa, NoALadNensoT Ha T TUna:
KOCTHEIE 3AMEHMTENIA N3 CHHTETHYRCKMY MOHOMEIHLIN NAOPOKCHANaATMTa N [RTpuEansumi cocdata 1u na
OayxfaiHoro CocTapa rMapokcHanaTHTafeTprkansumi dochaTta. CooTHOWEHME THODOKCHANATATTPHEANE-
UMl hocdaT BNHAET HA CKOPOCTE PACTEODEHWA MATEDHANA. Y& M BollWe conepHanne f-Tpukaneudi drocdara,
TEM BolllE CHOPOCTE pacTEopeHKa (oM. [9]—[11]).

MpoUecc BMUBNEHNA KOCTHRED IAMEHUTENEA 1aBUCHT HE TONMBED OT OCTEOKOHOYETHEHOMD NoTeHyvana
MATEDHANA, HO H OT NOPHCTOCTH CTRYETYRE (k. [12]—[16]). HeoGxoguamo, 4100k MakponopreTocTe Deina goc-
TATOUHD BONEWOHE M BAAMMOCBAIAHHON, YTOBRI KOCTHOE BRACTAHME NPOUISLLNG MO Acesy 00LeMyY HMNNaHTa-
Ta. [NopUCTOCTE TaKME BAWAST HA CEOPOCTE PEA0DELMN KEDIMUKK. e DONLWE YUCNE MAKRONOR, TEM Bhlla
CHOPOCTE pAcTROPEHHA (G, [14]).

Tak KaK KOCTHEE 33MEHMTENM HE NPeORAIHAYEHE BNA SONBWOR HATPYIKK, WX MEXaHHYECEHE CBORCTRA
HE RBMNAKTCA OCHOBHBIMA, TaM He MeHes, DONEWKHCTED DNokoe obpataTeiBasToA XMPYRromM, YTobe NpUIJaTeE
Wk DOpRAY KOCTHOR NON0CTH. KOCTHEN 2aMEHUTaN L DOMHEH MMETE ACCTATOUHBE MEXaHMUBCKIE CRORCTEA ONA
rMawnHHoR obpaGoTrn.

I
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roctPWCO 13175-3—2015

HAUWOHANbBHBIW CTAHOAPT POCCHMWACKOW SEOEPALMUM

MmMnnanTaTil ANA XMPYPraW
@OCPATEI KANBLWA
YHacTte 3
KoCTHEIE 3aMeHHTENH Ha OCHOBE TMAPOKCHANATHTA W BeTa-TpHKANLLUWA docdgara

Irnplants for surgery. Calcium phosghates. Par 3. Hydroxyapatite and beta-tnceicium phosphate bone substiutes

Hara epepednd — 2016—03—04

1 OBnacTe NpUMeEHEHWA

HacToAwWd cTaHgapT onpelenaeT TReboBaHHa NS KOCTHEY JAMEHATENEA M2 MOHOEEIH0ro MOopokcn-
anaTtuTa, MosodazHoro R-Tprkansuui poctaTta v ApyxdaaHoro rMpokcHanatuTal/ Frpukansuwi docaTtae
dropsie GNOKOD MNKH FPaHY .

HacToAWWA cTangapT He NPUMEHASTCA K HANONHATENAKM KOCTHLIX NYCTOT, COOEBDMALMM KNETOYHEE
EY¥NbTYDR, UEMEHTAM Ha ccHoBE (Docdarta KankyHAa MK MATEPWANAM, HE COOemMALLIKM MTHODOKCHANATIAT K
GeTa-TpMEaneyWi droctar.

2 HopMmaTHBHEIE CCLINKK

E HacToAWweM cTaHgapTe MCNoNBI0BaHs HOPMATHEHLIE CCbIMKK Ha CREOYoLWWe cTaHaapTel. Mon gatn-
LOBAHHON CoBUMKS MPAMEHARD TONEKD YEAIAHHOE Magadde. Npy coainke Dea 0aTe NPAMEHKMO NOCNE0HEE
H3NAHWE YEAIAHHOMD O0KYMEHTA, BENKYAR BCE NONDABKK.

WO 2591-1:1988 CuToBLiK adania. HacTe 1. MeTodkl ¢ MCRoNLICEaHKWEM NabopaTopHss CHT HMa Tea-
HOM NPoORCNOYHCE CeTEM W NepopypoBasHON METanNAYeckon nnacTuHEel (130 2591-1:1988, Test
sieving — Part 1: Methods using test sieves of woven wire cloth and perforated metal plate)

WMCO 10993-1:2009 Duexka BHoONorMYeckan MedHUHHCEHE nagenyi. YacTe 1. OusHKa M MCNLITa KA B
paMEax NpoUecca MeHeEMeHTa picka (150 10993-1:2009, Biotogical evaluation of medical devices — Part 1:
Evaluation and testing within a risk management process)

MO 13320:2008 MpanynomeTpu-ecsyid ananki. MeToas nasephol audparuud (150 13320:2009,
Particie size analysis — Laser diffraction methods)

OO 13383-1:2012 Kepamika TOHESA (BRICOKOKAYECTEEHHAA KEPAMMES, BLICOKOKIYECTREHHAA TEXHN-
JecKan kepamuka). OnpegeneHie XapakTepHcTHE MUEROCTRYETYDLL. HacTe 1. OnpegeneHue paismepa epHa
rpaHynoMeTprHeckore coctaaa (150 13383-1:2012. Fine ceramice (advanced ceramics, advanced technical
caramics) — Microstructural characterization — Part 1: Determination of grain size and size distribution)

MCO 13779-3: 2008 Mmnnantate gns xupyprdd. [HapokcHanamT. YacTe 3. XKMMWSECKHA adanKa |
ONPEQENeHUE CTENeHK KDMCTANNMYHSCT B daaceol  ducToTel (IS0 13779-32008, Implants for
surgery — Hydroxyapatite — Part 2. Chemical analysis and characterization of crystallinity and phase purity)

WMC 1590112005 Pacnpeognedide Nop no passMepar i onpeJgneqdne NopucTocTd TESp AL MaTepua-
noa ¢ NDMMEHEHMEeM PTYTHOR NOPOAMMETRMM W rasonornoweHsa. Hacte 1. PTyTHas nopoadmMeTpus
(150 19901-1:2005, Pore size distribution and porosity of solid materialzs by mercury porosimetry and gas
adsorption — Part 1: Marcury porosimetry )

HMCOB0000-1:2009 BendudHE: W eguHHLE. HacTs 1. Obwke nonoseHna (150 80000-1:2009, Quantities
and units — Part 1. General)

MamaHue SPHUHANBHOR
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rMcT P UCO 13175-3—2015

3 TepMuHbI, onpegeneH1s M 0BozHa4YeHUA

3.1 TepmuHLl 1 onpegena s

B HacToAWeM CTAHZapTe NEMMEREH Bl CIEOYKOWMWE TEPMHHE C COOTESTCTEYIOLWMMW ONPEZENeHHAMM!
311 n-TpMKAnLUWA docdaT (c-TCP): XuMWYBCKOR COBOMHBHKE C KPUCTANNarpadfv-eckoi CTRYETY-
poi, oxapakTepwacsanHoi ICDD PDF 1 09-0348.

Npumenadne — Knwedeckan popmyna Ga P,

312 p-rpurkansuwi drocpat (FTCP): XvMUHecKoe COBaMHBHWE C KPMCTaNNorpafuHeckon CToYETY-
pod, oxapakTepraosanHon ICDD PDF 0%-0169.

Mpumedssne — Xamadeckan fopmyna CaqiP Oy .

3.1.3 HOCTHEIA JameHMTenk: Manenne, npeoHasHadeHHOE ONA 3ancnHEHKa KOCTHBE MYCTOT MK Npo-
MERYTECOR, ODDAI0BARWKMXCH B PE3YNETATE TRABME WK XKMDYDIAYECKOrD BMeLaTensLCTaa.

3.1.4 ruaporcuanataT (HA): XuMudecxos cOBOHMHEHKE C KpUCTANNOrpadMHECcKDR CTPYKTYROW, oxa-
parTepuaceadHon ICDD PDF 09-0432 unu ICOD PDF 72-1243.

NMpumessdne— damadsckan popuyna Ca, PO, 1 (OH),.

3.1.5 paammocBAIaHHaA nopa: Mopga, KoTopan cooblWaeTorA C OOHON KNy Bonee nopama.

3.1.6 maxponopa: MNopa, 0gyy U3 NApaMETPOE KOTOROH NpebbiwasT 10 Mem.

3.1.7 mmueponopa: [Mopa, HA COMH M3 NADAMETROR KOTODOR HE NpeBsiwuaeT 10 mes.

3.1.5 nopMcToCThL: OTHOoWweH®E obWerns 0bwema nop K obeesy BNoKa Mnn rpaHynisl.

3.1.9 Terpakaneudi drocdgar TTCP: XHMHYSCKDE COBAMHEHWE © KpUCTannorpadiYecsol CTDYETY-
poi, oxapakTepuzosadHoi ICDD PDF 25-1137 wnw ICDD PDF 70-1379.

MpumMe-dasde— Xamedeckasd popmyna Cay (PO, L0,

3110 occTeoKOHAYRTHBHLIA MaTepran: Matepuan, cnocobHbid ClyMETe KADKACoM, Ha KOTODOM KOC-
THLIE KNETEW MOTYT NPHEPENNATECA, MHTPWDOBEaTE (B 3HAYE8HHK JBWraTecR WNK «NOM3aTes ), @8 TAKKE PACTH W
AEMWTECA.

n pPUMBHMEHWNE — GETEGHEIH,Q':,'iTHE HOCTE ABNASTCA NACCHBHEIM CEOECTE0M.

3.1.11 okcWa Kanbuua Cal: XUMUYecKoe COBOHHEHKE C KPUCTaNNOTpafHHecsdi CTPYKTYDOR, OXa-
parTepuaoeadHol ICDD PDF 4-0777 wnw ICOD PDF 82-1690.

3.1.12 nnoTHocTk [+FTpMKansuwi docdara (¢ [TCP): TeopeTwyeckas NNOTHOCTE NNOTHOM  [FToM-
Kankysd doocithaTa, pasyan 3,07 rom-3,

3.1.13 nnoTHocTe ruapokcHanaTiTa (THA): TeopeTHHeckan NNOTHOCTE NOOTHOMD TMOpOKCHAaNaTuTa,

paenan 3,15 rem .

3.2 OBoaHayeHMUA

d — 0BWanA NAOTHELTE CUHTETUYECKDID KOCTHOMD JAMEHHUTENRA,

I:irh.1 = TEoQeTHYaCKan NNOTHOCTE CHHTETHYECKOMD KOCTHOMD JaMEHMTENA.
M — MaCCa CHHTETAYECKOND KOCTHOND IaMeHTENA,

V — 00bem CHHTETHYRCKOrD KOCTHOND 3aMEHHTENA.

4 TpebGoeauusa
4.1 MukponpamMecH

MpenensHce CONEEIaHAE MAKDOTEHMMECEE ONR KOCTHBIY IAMEHUTENER HAa 0CHOBE MTMODOKCHANATHTA 1
frTpMkansuui docdiaTta npueeaerno B Tabnkue 1.

" MexAyHAPOOHSIA EHTD QADECU@OHH B AA4H: K, @ a0 NOPOWKOBoR JAhpaklaug.

| (=
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TaBnuya 1 — MNpepeEneHDE COMERHEHHE MAKPONEAMETEH
I e BT I akCH AL HOS COQEKAHAE, MiTE
sl bR 4
Kagraui 5
FTyTe 5
CaEHEL an
TAMENE METAMNL 50

ONA KONWYECTESHHOMD ONpeLen e U MAKDONBUMeced MPUMEHRIOCA 3TOMHO-3MUCCHMOHHAA CNeKTPOoMET-
PHA G MHOYETHBHO-CEAIAMHOR nnaamoi (ICPVAES), Macc-cnekTpockonA © MHOYETMBMO-CBAIEHHON NNasmMon
(ICPMS), aToMHo-aEcopbUroHHEA CREKTROCKMNHA (AAS), MnK MeTea, NpHeeaeHHER B ICO 13778-3. Heob-
XOQMMO YEAIBIBATE KCNONLA0BAHHEN METOI.

MeTog 1 Capmakoned CLA « TAMENsE METANNE <231>0 O0MKEH NPUMEHATLCH OMA KONKYECTBEHHOMD
ONPEOENSHMA TAMEN X METANNOR. TAKKE BOIMONMHO MCAONBE30EATE O0MH M3 ONMCAHHBIX BLILIE METOOOR KoM=
HECTOEHHONS BhIPAMEHAA MUKDONDUMECER ANA OUeHKKM COOSpMAHKA TAMENbLIX METANN0OE, YYWTRIBAR, Y4TO
COWes KONUYECTRD TAMENLIX METANNCE AENASTCA CYMBMON CRenyOWME INSMEHTOR, CAMHEL, DTYTh, BHCMYT,
MibllUBAK, CYPEME, ONORO, RagMKi, cepebpo, Meds M Monuboen.

HeobxoadmMo YEa3aTh KCNONbLACEAHHLIE MeTo,

NezbBan npyveck B Nponapuvd Gonee qem 1000 mrfer goresHa belTe HOeHTHOWUMPOEaHE, CNPEdEneHs
KCMAYECTREHHO, M 88 BNWAHME Ha KOCTHOR IAMMBAHKE J0MKHE DiTe OUaHEHO. BAWAHKME 3TOR NDMMECH Ma Bro-
COBMECTUMOC T JOAMHO ObiTe OUBHEHD B COOTRETCTEMI C MC O 10983-1.

Kanne-nuio vHble NPRMECH JonsHb Bk Te WIEHTUDHUMPOREHL], CNPEAEMNEHEl KOMWMYECTEEHHD, 11 WX BIW-
AMWE HA KOCTHOSE 334K BAMKE H OMOCOBMECTHMOCTE SONMHD BEiTe 0G0CHOBAHD WNK DUEHEHD B COOTBETCTEMK C
MCO10993-1.

4.2 KavecTEeHHOE W KONWMYeCTEEHHOR ONpeaeneHy e KpUcTannnYeckrx ¢gpal

4.2.1 OBuwue NonoXaHWA
CocTas ¥ ©a3oead YMCTOTE ACMNHHE KOHTRONMPOEATECA KONWYECTESHHBM BHPIKEHAEM METOOOM pEkH-
rreHogudparuds (XRD) a cooTeeTcTRIAK ¢ GO 13775-3.

4.2.2 MoHodaiHbIe KOCTHLIS 2AMEHHTENW HA OCHOBE MMOPOKCHANATATA

Maccoean dipakuqa NnagpoLcHanaTiTa GQONsHa CoCTaBNAT: He MeHee 85 35 kprcTannknseckky draa.
Maccoean dipakusa Cal Qon#kHa cocTaanaTes He Donee 4es 1 % kpuctannuYecknx daa.
Maccoeyin Qpakyo rMIpoKCHANATHTA BelMHCNAT Cornacko opmyne (1)

MF} a = 100 % - II'I"'H:riTI:F" 1k MF-;TE-F" = I"""'I:TTI::F" = MFE::E-- {1)

rae MF g, — mMaccosan ppar A KpMcTannuseckor Ha:
MF, 1op — Maccoead hpakUus kpucTannuyecsono TR,

MF L -p — M3ccoRan GpakuyMa KpUCTannUYeckoro o-TCP;

MFrop — Maccosan dipakuma KppcTannyueckoro TTCP,
MF . — maccosan cpakuMa kprcTannuyeckoro Cal.
Maccosan dipakuqa Nebon (hadkl CHUTARTCR HYNEROK, BCINTH 82 IHAYEHWE HWHE NOPora ohHapyHEHHS.

4.2.3 OeyidairHbie KOCTHLIE 3AMEHWTENH

COOTHOLIEHA R MENKY MAOPOXCHANATUTOM | ToMKaNsUMA docdaToM OonMHO GblTh YEAIH0 C O0MYCTH-
MOHE NOFEEWHOCTE £ 5 % (abcomnioTHan ) maccorol bpakuri KpHCTannHYeckiy duaa.

Npusiep — Cocmas W3 60 % HA u 40 % TCP oanavaem, wNo Cocmas Mosem Geime om (65 % HA W 35 % TCP)
do (55 % HA u 45 % TCP).

HauyecTREHHOE ONpegeneHe MaCccoBon QONKW OpyTHR DMCTANNMHECKHE a3 ecnk MoxeT BulTe chHapy-
HeEH a-TpMEaneyWi drocdar (a-TCPY, aTa iedopsaums AonwHa GeiTe BKNKYSHE B OTYET.

4.2.4 MonodaiHble KOCTHLIS JAMEHWMTENW HA OCHOBE [~TpHEANLURA hocdhaTa

Maccoean dipakuuir B-TpHKkansUuA docdata Jon#Ha et He MeHee 55 % KpucTannuwyeckks fas.

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 7116
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-13175-3-2015



https://gostexpert.ru?utm_source=pdf&utm_medium=51583
https://gostexpert.ru/gost/gost-13175-3-2015?utm_source=pdf&utm_medium=51583&utm_term=page

rocT P AICG 13175-3—2015
Maccopyio dopasuiio FTpurantund drociaTta BuyeMcnAT cornacHo opayne (2)
MFyrcp = 100 % - MF, . (2}

Maccoras bpakyra HA curTaeToA HyNERORA, 8CNM 88 IHAYEHWE HH¥E NOPoTa 0D HAPYHEHKA.

KadecTeeHHO® ONPaOene e ADYIMx KpUCTannu4ackux hias ecnit moKeT OuiTe obHapy#e o -TprKans-
unh dacdrat (o-TCP), 27a iHdiopMangHda gonsHa BeiTe BENKHYEHE B OTHET.

Hanw4ue opyrak ©a3 ougHWeanT ¢ NoMolw e gonedarensdol ME-cnekTpackonys (FTIR) B cooTee-
TCTEMM ¢ MCO 13779-3.

4.3 Buaw popma

Pranqecskan DOpMa KOCTHOMD 3aMEHWTENA [MpaHyNel KNk NpedopMupoBanHsin Bno) gomsHa GelTe
oGoAHAYEHE.

Paasepsl NpUBOORTCR ANA BCeX KOHMHMYDALWA KADENHA CNELYICLLMM 0SDa30M !

- pPAIMEPE 4NA Gnokom,

- pAAMEPsl ANA MEaldyNAToR: ANA oNpe4an&Hia NagaMaTpoRE rpaqy n HeodxoaMMo MCNoNBE30BATE METO
nazepHoln gMdpakuyy B CooTBETCTBMK ¢ MCO 13320 UNd CHTOBRNA aHanKa B cooTaeTcTeMn ¢ MCD 2581-1.
Heobrooumo yeaaaTe napametpsl D10, DEO v DO0 (npK nazepHol gudpasuiii) dnd MAHEMANLHBLIE 3 MEKCK-
MaNLHBIE DAZMEDE MPAHYT (NPHA CUTOROM METONE ).

OB e M KOCTHOM IAMEHUTENA SOMKEH DkiTe YEAI3H HA YNAKOBKE.

4.4 MopyeTotTh
4.4.1 Odwee COOTHOLWEHAE NOPHUCTOCTH

HeobxogrMo yHa3aTe MUHHMANEHOE M MAKCHMANLHOE IHISSHAA CTENEHH NOPHUCTOSTI KOCTHOMD 33 MEHH-
TenA. Ero asl4WcnainT cornacHo gopryne (3)

P =100 - (2. 100), (3}
i
roe P — cTenedes NopUcTOCTA, %6,

d, — onpagenAeTCcA MEMEDEHHEM PaaMepos H MACCH NApannananunaLHorg KOcTHOM JaMEHHTENA CMAH#-
rankHbM 0B beMon 2 o,
Maccy onpenenAioT BEIpeUMBaHEM ¢ TOUHoCTRI0 0o 0,02 1, 3 paiMepsl MIMEDAIT WTRMMEHLWDEYTEM C
TOMHOCTEND HE pMeHed 0,02 wmm.
Obbem V EOCTHOND 3AMEHKTENR BRYMCNRAKT ¢ HCNOMNLIDBAHWEM HIMEREHHLIX NAPAMETPOR, & 3aTEM
anpegenAsnT o no fopsyne (4)

d="= (4)
v
o, Bel4|MCNAINT No dopynea [3)
ﬁ MFyrcp (5}
iy, = W ypp * ﬁ “dpTOP

LETS ditop L[FTY dptop

Ecnu rpadyne obpasyeTeA opobnedies NopHcTolX SNokos, HEOGRIIMA0 HAMEPUTE NOPUCTOCTE TPaHyYn
B GNoKax o0 opoBneHa, MCnoNE3yA CNACAHHBIA BELLIE MBTO.
B npyris cnydanx NopMCTOCTE MRpaHyn OUeHKESNT METOO0M DTYTHOMN NopOMETIHMIA.

4.4.2 Paamepbl MHKpORop M Makponop

4421 Muakponopol

LnANpUroToRNEHKA METANNOrpadK4BcKMX CPEI0E MATEDKANE B HEKOTODEX CNyYanx MoxeT BbiTe Heob-
KOOMMBLIM BNDECCOBATE MATEDWAN B CMOIY NEPe peakod.

OHuamaTp MUEponop gomsed BeiTe onpegeneq. Ero ofoadadawnT 4a CEM-sukpodroTorpadnax Ha yuac-
TEE MATEPHANa oMM K3 METOO0B, ONHCAHHBIX B MCO 13383-1. HTo KacaeToA CNy4ass, Koraa Nopkl ConpHka-
CAMTCA, NPOBOOAT BOOGpaMassyio TRaHKLY MEdy NopamH,

4
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4422 Makpanopk

44221 ObwHe nonoseHna

HuaMeTp Mmakponop gorneeed DuiTe oboadayeH. XapakTepucTHey NPoORCOAT METoOoM A WNW MeTogom B,

44222 MetogA. Crandpylolian aNesTDoHHan MHkpockonda (SEM)

LONA NpUroToBNSHUA MEeTannorpaduyYeckMy CO8I08 MaTEDMANa B HEKOTODEIX CNYHaAX MOMAT BuiTe Heoh-
XOOWMEIM BNPECCORATE MATEDHAN B CMONY NEDES DEIK0A.

MamMepawT adaMerp Makponop Ha CEaRDYIOWLEM ANeKTROHHOM MHEpockoane (SEM) — doTomurporpa-
fHax CeEUWH MaTeprana nyTeM NPHMEHEHUA 00HOM M3 METOO0B, SNHCaHHLX B WSO 133831, ToNeEKD K Makpo-
nopas. YTo acaeTcA CNYYaen, KOraa nopkl CONPUMESCRIOTCA, NPOBOOAT a000pamaemMyld MaHnULy Meway
NOPARA.

44223 MetoaB. Mukpodorychsi KT-asansa

BuayaneHoe oTobpameHre TPexXMepHoH MakponopucToR CTEYVETYPR (dhopma Nop, TONWMWHS CTEM, KWao-
TROMNHOCTL, FOMOTEHHOCTE), MEKDONOPMCTOCTE M TMCTOMpAMMA paAcnpefenaHda JUaMeTpa Nop MoryT Okl
Onpanenets nyTen mukpodokychoro KT-amankaa. MakponoplucTocTe ONPeqenfnT MIMEDEHWE M NOPUCTOCTH
nona apeHda (FOV) guamaTpos 3 Mt W BecoTol 1,5 MM B TpexsMepHoM aHannase MukpodorycHe iy KT-1wacbpa-
#HeHuA. Heobxod WMo BEIYMCIHTE CPEAHER M CTAXJARTHOE OTENOHEHWR MaKpPONopPUCTOCTH Heckanekux FOW.,
FACTOrpaMMy QUAMETRAE NOPk NOMYYAI0T NYTEM NOACYET YMCNa NOoP B KaXMO0M JHanaioxe JHaMaTpoa.

Pexomerdyesoe NPoCTPaHcT BEHHOE paspeweHne — & Mim NMEcens. PekoMerdyessin paamep oGpaa-
U — OHAMETP D MM W BLICOTA 10 pMba.

4.4.3 BaaumocBEAlL

Makponopsl A0N#HHE DRHTE B OCHOBHOM OTKDSLITE! M B33WMO0CER3aHb . [MamMeTp BIarMocaAIe i MeXay Maks
pONOpaMu 4cn#eH BulTe yrasad. Ero onpefendinT pTYTHOA NOQoMETRHER B coOTRETCTEMKA ¢ MC O 15901 -1.

MpAHLANSM J3HHOR OUEHEW ABNASTCA NDDHKEHOBEHME DTYTW B Nope 0B0asua NyTeM NpMMe HEHHe Gones
HMH MEHEE BEICOKDTD JaBNEHHA. Hiakoe JapneHHe NoIecnAeT PTYTH NPOHUEHY T BO BIAMMOCEAIN BECOKOMD
SUAMETPA, 3 BbICOKDE OAANEHWE NOIBONSET NPOHUEHOBEHWE BO BIAMMOCEAIN HU3KoTo avaMetpa. Dowem pry-
T BHYTpW obpaiua, Takus obpasoM, cOOTRETCTEYET OObLEMY NOp, JOCTYNHEIX B pEayNeTaTe BIGHMOCEAIEN
([DasMEpD KOTODBIX 338MCAT OT NpWMEHSHHITO O3BNEHWA).

Heobxogumo ONpegeniiTs QWasMeTD BI3UMOCERIEA NPW CCHORBHOM NMAES NPOHAKHOBEHHA pTYTIH. Taoke
onpegensioT oDBEM NODKCTOCTH, OCCTYIHOR MNYyTEM BE3IANMMOCBRAIEH AHAMETDOM BLILE YEM 5 MEM,

MukpodorycHeie KT-violpameHis, BENMYAR PEROHCTDYWDOEaHHLIE GBYX- W TpexXMepHee niobpama-
HIAA, MOy T NPegdocTaBMTe JoNoNHMTENEHY I HHDODMAUL KK O B3aWMOCEAIAK Markponop, 0cobe Ho ANA MaTepi-
ana co B3anMOCERIAMI Sonee 100 MEM, KOMAa BOIMOMHOCTH PTYTHOW NOPOMETPHHA OTPaHKYEHLI.

Ecnu aonycTrMas NOrpewHOcTE AnA cneyddKkaumMia o NopHCcToOCTH Npeasiwaet £ 2 % gna Gnokoe,
HCNBITAHWE NPOBAGAT Ha 0Gpaauax ¢ Bonees HW3KoH ¥ Bonee BEICOKGHE NOPKCTOCTRED.

4.5 PacreopeHHe H HAIMEHEHWE YpOoBHA pH

CHODOCTE PACTEOREHWA KOCTHONS 2aMEHUTENA i vilro mMoxeT DeiTe MCNONLIOBAKA ONA COABHEHWA CNo-
CODHOCTA PA3NHYHbIX KOCTHEIX IaMEHNTENEH K pe30pDunu in vivo, Dase ecnu in vivo DyOyT 0eRcTECBATE MEXA-
HAIME], CTAWYHBEE OT DACTEOPEHHA. IHAYWTEMNLHOE WIMEHEHWE YPOBHA oM NoOCNE MMNMAHTAUWK MOMET
oCNatHTe CCTEOKOHOYELWK ¥ NOAERXHOCTH KOCTHOMD JaMeHnTana. Llensw credykns Hon=Ta|ui ARNAeTCA
WIMEQEHME CKOPOCTH DACTEOPEHWA KOCTHEX 3aMEHWTENEd N Wire W wiMededde ypoeuA pH Ccpepe
PACTEOPEHWA.

MocnedyT pacTeope e  PACTECEMMOCTE Hagenda. Tp9 obpaiua KOCTHOND 3aMeHHTeNA NOMELLaHT B
TP Cocyaa C TpHC-Sy e pHbiM pAcTEOpOM CypooHen pH 7.3 (20, 1) npy Temnepatype (37 £ 1)°C. Tpucocyaa
PACTEOPOM NOMELWAINT HA MEPEMELWHMBAIWEE YCTPORCTED OO CKOPOCTRS Bpawenna 200 obfmun va 24, 48 n
72 4 CODTEETCTEEHHO. CHOPOCTs PACTEODEHMA M3MEPAETCA NPH YCNOBMAK NOCTOAHKROND OTHOWEHAA MaCck
HAYANLHOM MaTepuana kobweny 0B LeMy PACTBOPUTENS. COOTHOWSHWE MACCk! MCCIEQYEMOro MaTEPHUana K
ofbemy pACTEODHTENR A0MKHD G Mexiy 0.1 « 4,0 sMran.

YpoBeHs pH HamepsioT wepea 0, 24, 48 v 72 v norpyxedna. YpoaeHue pH HE QoN¥MeH HamMeHaTecs Donee
Hen Ha 0,3 0T HaYansmHoro IHAYEHWA NP MCNBTaHKA.

CogepHaHie Kaneyna B pacTRoPax aHanHInpyT G NoMOWED 3TOMHO-IMACCHOHHOR CNEKTPOMETDHK C
HHOYELMOHHD CBA3aHHOR NNaason (ICRAES wnd AAS, unk ICPM S, HAK NoTeHUMOMETPHUYECKA MOHHBIM 30H-
goad). HeobxoaHMo onpegenTe KPHEYED COOTHOLWEHWA ROHUEHTPALWE W BDE e HiA,

4.6 HamepedHe MeXanHYeCcKod NPOYHOCTH MaTEpHana

4.6.1 O6wMHe NoNoHMeHWA

MexaHHYeCkyio NPOYH0CTE KOCTHOMD SaMeHMTENA B hopre GNOKoE OLSHMBIINT MaToO0M BOaRNMEaHKA
WaAPKHEA (M. PHCYHOK 1) MK MCNETAHKEM HE CHATKHE [CH. PUCYHOK 2).
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T = nopluads; 2 — wapuk; I — sccnegyeeid ofpasey; 4 — nogcrasga

F"HE}'H{IR"I — CXeMATHAMSCKEA MNNKCTDALSA METOOS BR3ENHEAHHA LWAPUES

3
"

1 =

Nopwees, 2 WECnEayERMed afpasey; 3 — nogcrausa

|-’HD:|'H1:II{E — CHeMaTHYScHEA MINKNCTREUEA MCNBTEHMA HE CEAaTHE

OnA sMaTepWanos C BEICOKOA NORHCTOCTRIO [0DWaA NOPHCTOCTE 240 52 ) MaxaHWIECkYI0 MPOHHOCTE KOC-
THOMD IAMEHKTENR OLEHWBANT METOOOM BAABRMMBIHNA WapKKa.

OnA Matepuanos ¢ BeICOK0R NOPACTOCTEK GONYCTMMO NDUMEBHATE HCNLITAHWE HA CHATHE BMECTO KCik-
TaHHA BOABNWMEaHHEM, HO DLINO JOKA3AHD, 4TO HCNLITAMWE METOOOM BOABNWEAHWA WADKKA ABNASTCA Bonae
BOCNPOHIBOOMMEIM ONA MaTEPHANDRE C BRICORDNA NOPMCTOC TR,

OnAsaTeprancs ¢ HH3K0A NOPWCTOCT &0 (MeHea 40 %) MEXaHWIeCRY I NPOYHOCT L KOCTHOMND 328EHATENA
OUEHHEAIOT HCNBITAHKERM HA CHATHE.

4.6.2 Npubopkl, npodkl v obpailyki

4621 Mpubopel

46211 VeneiTaTensHan yCTaHoRKa

MenelTaTansHan YCTauoeka OoNMHE Ok YCTROEHA TaKWM 00padom, YTo0n! CHATHE NPUMEHANDCE ¥
vccnegyeMonmy obpazuy Npw NOCTOAHHMON CKOPOCTM Nonayda. VoneTaTensHan yCcTasopKa OomesHa GbiTh
oGopyooBaHa NPUBoROM, AANKCEIBAWDLAM HATDYIKY © TOMHOCTE0 00 1 % MAKCHMANLHOR HATDYINE,

46.21.2 Wapws

CraneHol wapik gdametposd 9,52 MM MenoneayeToA B KaYECTRE MHOBHTORE.

4.6.21.3 MNopweHs

ONA UCMTaHHa HA CHATWE NOPLWEHL, MPAMEHRIOWHE CHITY K MCcnagyesoMy obnasyy, gonsed BelTe Maro-
TOBEMEH Wa cTanu TeepaocTeo 00 HY (TRepgocTe No Bpusenno) Wnd eeiwe {30 HRC — tREpgocTe N0 Poreen-
Y WNK Belwe ). ToMNWMHE NopLHR J0NHHA T, N0 MeHeWeR Mape, 10 s, a nnowais BEpXHER NOBEQXHOCTH
MOPWHA SOM#HA DBiTe, N0 MeHbLUEA MEDS, B YaTLIPE paZa BONBLUE MNOWAOK NONEEYHOrD CEYEHWA HCCNegye-
nora obpasya. WepoxosaTocTe 8 NOBSDXHOCTH NOPLWHA, BXO0ASWEN B KOHTAKT C MCCRenyesisin 0BpaiuoM,
AonwHa BeTe Makcumym 040 Mes, 3 NapannensHoCcTE AoNKE GeiTe MakcHmyr 0,01 ma.

OnA MCcNeTaHMA BOaanMBaHKEM WapHES NOPLWEHE O0NMEH DelTe YCTAHOBMNEH TaK, YTODE LWaPUK HAX0-
OANGCA B LEHTOE OCRIA NODLLIHA .

46.2.1.4 TMNopcraska

MopcTassa Noa MCcneny e 0BpasuomM GoneMa BelTe HArOTORNEHA WA CTANW TEERACCTR 300 HY 1nu
Beiwa (30 HRC — TRepdocTs NO POKBENMY UMK Beile ). ToMWMHa NoOCTARKW ASNMHE BT, N0 MEHBLUIEN MBpa,
10 8k, 3 NNOWATE BEPKHEA NOBEDXHOCTH NOACTABKH ADNHHA Bbi T, N0 MeHbUEH MEDE, B YEThipe paia Gonbsile
MRoWagK NonegeqYHoro ceYedia necnegyemoro obpaaya. WepoxopatocTe Aa NOBEPXHOCTH NOOCTABKK, BXO-

&
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OAWEeH B KOMTAKT C HCCNEQVEMBIM 0BPAaUoM, D0N¥HE BelTe MakcHmyr 0,40 s, a napannensHocTe JO0NKHS
DldTh Makcumys 0,01 M.

4.6.2.2 MNpousgypa

46221 ObwMe nonox=eHna

Ecni gonycTHManA NOFpeWHOCTE 4NA CNeyndyEauWd no NOpUCTOCTA NpEELIWEET 4 2 %, WCNETaHHE Ha
CHETHE NPOBCAAT Ha obpasuax ¢ Bonee HWAKoH M BONee BRICOKON NOPHETOCT I,

4.6.2.2.2 MeTod 3amadyreaHHA

Pocdathn-coneesd SydepHsl pactaop Bes Kankyua ¥ Markua [PBS(-)] ncnonksyioT B Ka4ecTee pac-
TEOpA GNA 33Ma4HBaAHKE.

HMoonenyesesid 0Gpaiey QeaapipyeTos BaKYYMHBIM HBCOOOM B NTOAX00RLWWA EOHTEAHED, MOMELEHHER
HE BAKYYMHYIS KAMEPY, W B KOHTERAHED © 0Bpaadom nosewawT PES(-). KonusecTeo PES(-) 0onsHo npessi-
WaTk, No MeHdsWwelR mepe, 8 10 pas enguseii obbem sconegyeoro obpazua. CTtangapTHas cTeNeHE BakyyMa
(o7 2 oo 3) 107 MNa. BpemA saasadueania (24 © 1)4npu temnepatype (25 & 33°C. Bnary ¢ uccneayemorn obpaa-
L@ BeITHPAMT NEPEE MCTBITaHWEM.

LOononHuTeneHD MCNBTaHWa MOryT BsiTe NPOBEOEHE NDH CyKHE YCNOBKANK.

4.6.2.2.3 NMoadyosupoadie obpaiua ¥ MeToOHKa HarpyKeHHA

Hecnegyemeld cbpazey noOMELWAKT B LeHTpe NogcTaekl. LleHTpansHsIg 0cH NOGCTARKY, MCCNEGYEMOoro
obpaaya, Wapyea M NOgWHA BRPaBHHERIOT Mo NPAMOR HArpy3Ke.

CHEOpOCT: NONAYHa QONEHE CooTasnaTe (0,50 £ 0,05 ) mealuH,

Harpyary cnedyeT perHcTRHMpoEaTE OT HAYAN3 KCTLITAHWA G0 NONHOTS paspylwesns obpaiya.

Mpd WCNBITAHWW BOABNHEAHMERM LWAPHKS DAIMED BMATHHE HA HCCNegyeson 0Spaide JomweH Dkith
MEHBLIE AMAMETDEA LAMAHL P MM FOPUACHTANEHOR DM 11 BEDTAKENEHOR ANMHGL KyEa.

MpH MCNBITAHKKA CHATAS M CANY NPWENANLIEANT KNoeepxHocTH 10 = 10 Ma, 2CNH MCNONEIYETCA YEThIDE K-
YonNeHEIR Napannenenynes (cy. 4.6.2.4.1).

4.6.2.2.4 MNOBTOpHOE WCNONLACBAHWE NODLWHA, NOJCTABKA W WapKES

MpM NOBTOPHOM WCNONEIDEAHKMK MODIUHA, NOJCTARKM M LWWAPWER WX HECOXDAMMO OCMOTPETE HA NMpegMeT
BMATHH WM OeEETOE HA KOHTAKTHOR NOBEDXHOCTH. [pH HANHYEK BMATHH WK 0echekToR HA KOMTaKTHOR
NOBEQXHOCTA, COCTARMBIE YACTH HE QONYCKASTCR MCNONL3CEATE NOBTOPHD.

4.6.2.3 WMoneiTanke BAABNKEAHHEM WapHES

4.6.2.3.1 MNpobe Wobpailk

Mpoby QoeeHsbl COCTARNATE, N0 MeHbeR mepe, 10 nccnegyvenMe:: obpazuog.

HMocnegyemsi 0B paley A0MHeH MMeTk hopMy UMNHAHADa. CTaHIapTHEIMW DEIMEPaMKA IHNHHGDWHECK0-
ro obpasua gonstsl Geite adaMetp (10,0 £ 0,70 MM o ssicoTa (10,0 £ 0,1) ma. Tenm He MeHee, HCCNeayeMbiA
obpasey MoMeT Talkke GeTh Ky00M Co CTaHgaADTHEMK paasepani cTopor (10,0 £ 0,1) maa. NapannensHocTs
MENDY BEDKHENR M HWKHEA NOBERXHOCTAMA MCCNadyemMoroobpasya He JonxHa npesswate 0,1 M. MNepnesgn-
KYNAPHOCTE MEMOY BEDXHEN W MHUKHEA TOBEDXHOCTAMA W GOKOB0H MOBEPXHOCTL WCCNEdyemMoro obpaiya e
OOMEHA NpesbiwaTs 0,1 M.

OuameTp WK JHaroHans KBagpaTHon oCHOBARWA Moonegyemars obpasua jonsHel BuiTe GOnNes Yem B
10 paa gnuHHE:, Yem QUaMeTp HaubonNsUeEA NOPHCTOCTR oonegyenmoro obpaaua. Ecnk napasmetpel 0TNKYaE-
WOTCROT CTAaHgapTa, 3To OMKHO DWTE YES3aHS B OTHETE,

46.2.3.2 PewnbTark MCNBTaHKA

MpH MCNBITAHKWA BOABAWBEIHAE M WAaDHKES HEOGRagUMO NOCTDOMTE KPWBYIO COOTHOLWE HAA HATPYIKM W Cha-
WEHHAA OT H34Yana MCRLETAHNA 40 NONHOND PaipyweHus nccnegyemoro obpasya. HeoSxogumo oTMETHTE Mak-
CHMANBHYIO HANPY3KY W CMELLEHWE NDH MARCHMANEHOR HAFPYIKE HA KEXG0W KPWBOH 3ABUCHMOCTI HEMPYIKA Kk
CMELLEHWA.

MarcumankHana Harpyara Py, Oy0eT cunod B0asnMBaHHa Wapyea, Cpegues aHaqdedne M CTaHgapTHOS
OTHNOHEHAE CHMNB BAABNMBAHWA WaDHES BEMHCIAKT COrNAacH Poprynam (6] W {7 ) M okpyrnamT 40 aHaYHMbIX
uwchp.

{G)
{7
S0,
rae Po — cpegHAn Harpyaka npu cxatii, H;
P, — Harpyaxa aasnueasma Kax[oro nccneqyesmors obpaaua, H;
50, — CTAHZADTHOR OTKNOHEHNE HAMDYIKM NpK cxaThn, H,
)
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1 — YACNOo Moconegyemelx obpaiyoo.

4624 MCNETaHWEe HA CHATHE

46247 MNpobil ¥ oSpaauk

Hucno TecTrpyesex cOpasuos AcnKHS BeITe HE sMeHes 10,

MeonegyeMel @ ofpaaed, Kak npasmno, ngeactasnser cobod uinuHop, asametpor (10,0 £ 0,1 mMu o
BecoToM (15,0 £ 0,1) MM, Tem He MeHee, MccnegyeMold 0Gpaiel MOoMeT Takse Dol Th NPAMOYTONLHLIM Napan-
NenenunegomM C YeTepexXyroNaH bk CCHOBAHWEM M CTAHOAPTHBLIMKM CTOROoHaMI (10,0 £ 0,1) MM B anHwy.

MepneMguEyAPHOCTE MEWOY BEDXHER 1M HUHHER TOBEDXHOCTAMKW W GOKDB0H NOBEDXHOCTEI0 MCCNegye-
mMOro oBpasua He OonNHHa NpeseiwaTe 0,1 mw.

OuamaTtp vnd QHarcHans KBagpaTHoro OCHOBaHKA KeonedyenMors ogpaiya JonsHbl OeiTe DONee Yesm B
10 pas gnuKHKes, Yem JdamMeTp Hawboneswerd nopucTocT Mecnegyemors ofpaaya. Ecnv napamerpel oTnuwya-
KITCA OT CTAHAAPTA, 3T ACMKHO GbiThk YHAIAHO B OTHETE.

46242 PeayneTaTel MCHEHTAHMA

MK UCNBITAHWA H3 CHATAE HEOSXOGWMO NOCTRPOWTE KPMBYID 33BWCHMOCTH HAMDYIKH 0T BOAaBNWDaHHR OT
HaYana HCNbITAHWA GO paipyLWEHHE noconegyerors 0gpaiua. HeobxodHMO OTMETHTE MaKCHMANBHYID HArpYya-
Ky Ha EaMO0H KDHB0R 3IaBMCKMOCTH HErpy kK OT BOaBNHBAHKA.

MakcumansHaa narpyaka P, ByQeT ncnone2oBaTeCa 4NA BeISUCNEHWA NPOYHOCTH NPH CHATHIA COrMACHD
dopmyne (8).

= P 8
op, =22t (8)

TOE 7., — NPOMHOCTL NpW cxaThk /-obpasua, Na;
P — MaKCHMansHaa Harpy sKa B Kamdom HCTbl TaHuu, H,
A, — NNoWanes CKaTHA kaxaoro necnegyemoro obpaaua, me.
A — BRIYMCIAKT COrMacHD GopMyne (9) DA WankHOPUHEcKng Mccnedyemsx oGpaauos

A =20 (g}

rog o — QUamaTp Kawaors necnedyemoro obpaaua, s:
WM cornacHo dopsyne {10) onAa napannenenvneg g Meonedye by b pasUon

A=a?, (10)

roe d, — rpaHes KBaApaTHOND OCHOBAMHMA KAMAOND UCCneqyemoro 0bpasua, M.
CpeoHes aHaHeHNE N CTAHOAPTHOE OTKAOHEHAE CUIL NPK CHETH BRMMCTRIOT COrnacHo dropmMynan (11}
W T2} 1 ORpYrIRIOT G0 IHa4uMEX 4Wdp B cooTBeTCTand ¢ MCO 800001,

(11}

(12}

rae o. — CPegHAR NDOYHOCTE NPW Ckatii, MNa;
5D — cTaHgapTHOoE OTKNOHEHWE CRBAHER NDCYHOCTA NpM ckaTtru, Ma;
1 — YMCno Moonegyensx obpaayos.

4.7 Oruer 0b MCNLITAHMM

OTyeT of WCNBITAaHWK SOMEeH BelTe COCTABNEH 0A KAMG0NS MCABTAHWE WNW TPV HCNBITAHWA K Gor-
WEH BKNIOUATE CNegyioues;

a) MaToa MCNkITAHKMA

B} uHdopMausio ob rooneayemMey 0GpaUax (Halsaume, KDeHTdgukaTop, uandeckan opMa Hoone-
Oyerore obpaua, NapaMeTpkl, BCi HEODX0QMMD, HOMED NapTHK);

) YKMEND WCENENYEMEE OBDEIUOE. MCNONEIOSAHHbIXY B KARO0M WCNETaHAK,

d} MHBODMALKKD M KEANWEPOBKY MCTIRTATENBEHOA YCTAHOBEK,
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2] HAMMEHOBAHKE W CEPTHIEHKALMEY MCNETATENEHOA NA00DaToORHK,

i) HeobpaboTaHHe® peIYNETATR,

01 NPUMEHEHHBIE METOOL BRHUCTIEHHER,

b dEanbHbIE PEIYNETATE # NTOMPELLHOCTH,

i] ECnK ankTEPHATHEMEIE METOOB MCNHTAHWA pailpeleHsl B gauHoi qactd MCOD 13175, aaaaneHue,
KAKOM METOT WCNBITAHKWA GLIN NPRMEHEH,

{1 HAECTPOREM KCNBITATENEROR YCTAHOBEK,
K] ¥apakTepucTHEM KOMMOMEHTOE, WCMONBIOEaHHLIX B KOMDWHMAUWW C WCNBITATENLHOW YCTAHOBKOMA

(Hanpusmen, pasMep KNeToK, MCNoNEIDEAHHBIX NP DTYTHOMA NOPOMETDHK, METEDHAN NOPLLHA, WADKKS W Noa-

CTABKH B MEXAHWHECKHMK ACTEITAHWAK ],
[} HaWMEHOBAHKE NOCTABWMES M HOMED NIARTHMH PACKOQHOMN0 MATERMANA, HCNONEI0BAHHOM MPH MCNETa-
HHax (Hanpusep, PBES, BydepHed pactaop), NKobeEe OTKNOHEHWA 0T METOL0E, ONHCAHHEX B HACTORLENM CTaH-

CApTa.
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Npunoxesne OA
(cmpaBoqHoe)

CeafeHHA O COOTEETCTEMH CCLINOYHEIX MEMOYHAPOAHLIX CTAHOADTOR HALWOHANLHEIM CTAHOAPTAM
Pocendcron Pegepaunm

latnewua A0

CEDIHIUEHHE CoBNOYHSID MEKDR A paa e R o i OEGaIHAE e W HSAMaHOaEHRE oD Tha TS TRY
sTaHgapTa IDULE D HALWOHANLHEID STAHGEpPTE
MICO 2501-1:19683 o -
MG 10853-1:2008 2 *
MCO 133202004 = ]
MCO 133832012 = .
MCC 13779-3:2008 — .
HMICO 15001-1:2005 — -
MCO BO000-1:2008 == .

" CooTEeS TCTEYEILMA HAUMOHANbHEW CTEHOART OTCYTCTEYET fo ero YTEEREARHWA PEROMEHOYaToR WCNDNEICESTE
NEpEBED0 HE PYLCEMA ASHEK Q3HHOT0 MeXOysaponHors CTasAB80TE. Nepepaon QEHHOMD MEX YHEPOOHOMO CTEHGAPTE HE-
£O0AUTCA B8 Pe0epanbHOM WAPOPMALNGHHOM (DOHOE TEXHWHECKHE DEMMAMEHTOE W CTAHOA0TOR
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