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Mpegucnosue

1 NOArOTOBJ/IEH O6uecTBOM C OrpaHU4eHHOW OTBETCTBEHHOCTbIO «LINTONpoekT» (OO0 «LUTO-
NPOEKT») Ha OCHOBE COOGCTBEHHOTO NepeBoAa Ha PYCCKUli A3bIK aHIN0A3bIYHON BepCcUMn cTaHjapTa, ykasaHHoro
B MyHKTE 4

2 BHECEH TexHuuyeckum komMuTeToM no ctaHgaptudaunn TK 453 «MmnnaHTtaTbl B XUpypruv»

3 YTBEPX/EH 1 BBEJEH B IENCTBUE lMpukasom ®efepansHOro areHTCTBa No TEXHUYECKOMY pery-
NMpOBaHMI0 U meTponornu ot 22 dpespans 2017 r Ne 55-ct

4 HacTosAwwmii ctaHaapT naeHTuyeH ctaHaapty ACTM ©2502—2011 «CTaHpapTHas cneuudvkaums u
MeTOo/bl UCMNbITAHNS paccacbIBalOLMXCS NIACTUH U BUHTOB 415 BHYTPEHHen dmkcauun numnnaHtato» (ASTM
F2502—2011 «Standard specification and test methods for absorbable plates and screws for internal fixation
implants», IDT).

HanmeHoBaHWe HacTosLero ctaHjapTa U3MeHeHO OTHOCUTE/IbHO HAaUMEHOBaHUS yKa3aHHOro MexayHa-
POAHOrO CTaHAapTa ANA YBA3KM C HAUMEHOBAHUSAMU, NPUHATBLIMU B CYLLECTBYIOLEM KOMMIEKCEe HaLMOHaIbHbIX
cTaHpapToB Poccuiickoli ®epepauuu.

Mpn NpYMeHeHWW HacToALWero cTtaHAapTa peKkoMeHAyeTcs UCMOo/b30BaTb BMECTO CCbIIOYHBIX MeXAy-
Hapo/HbIX CTaHAAPTOB COOTBETCTBYIOLLME MM HaLMOHa/bHblE CTaHAaPTbl, CBEEHNS O KOTOPbIX NPVUBEAEHb! B
[OMoIHUTENbHOM NpunoxeHun A

5 BBEJEH BINEPBbIE

MpaBnna npMMeHeHs HaCToSALLEero cTaH4apTaycTaHoB/EeHbl BCcTaTbhe 26 PefepasibHOMo 3akoHa 0T
29 noHs 2015 1. Ne 162-93 «O cTaHgapTusauumn B Poccuiickoih ®efepaumnn». Hdopmaunus 06 nsmeHeHusx K
HacToALWeMy cCTaHgapTy Ny6/mkyeTCs B eXXerofgHoM (Mo coCTOAHUI0 Ha 1 AHBaps TekyLlero roga) nHop-
MaLMOHHOM Yka3aTene ((HauvoHanbHble cTaHaapThi», a ouLnanbHblli TEKCT U3MEHEeHW 1 NonpaBoK —
B eXXemMeCcA4YHOM UH(POopMaLNOHHOM YKa3aTene «HaunoHabHble cTaHgapThi». B cnyyas nepecMmoTpa (3ame-
Hbl) N OTMEHbI HACTOALLEro CTaHAapTa CooTBeTCTBYLWee yBefoMNeHne 6yaeT onybnvkosaHo B 61u-
XalleM BbIMyCKe eXemMecayHoro MHpopMaLurnoHHOro ykasaTens «HaunoHanbHble cTaHgapThi». CooTBeT-
cTBYyLWas nHopmaums, ysefoMneHne U TeKCTbl pa3MelLlanTCcsa Takxe B MHhopmaLnoHHoi cucTeme 06-
LLlero Nonb30BaHNsa — Ha ohmumManbHOM caii Te ®PefepanbHOro areH TCeTBano TEXHUYECKOMY PEryMpoBaHuio
1 MeTponoruv B ceTun MHTepHeT (wmv.gost.ru)

© CraHpgapTuHdopm. 2017

HacTosuii cTaHaapT He MOXET 6biTb MOIHOCTLIO WUAM YACTUYHO BOCMPOW3BEAEH, TUPaXMPOBaH U pac-
npocTpaHeH B kauecTBe ouumManbHOro nsgaHnsa 6e3 paspelleHns ®eaepasbHOro areHTCTBa No TEXHUYECKOMY
perynmpoBaHmnio 1 MeTposoriu
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BBepeHne

HacTtoawuii ctaHaapT ycTaHaBnBaeT CTaHAAPTHYHO cneundukaymio n MeTofbl UCMbITaHWA paccachiBato-
LMXCH MIACTUH U BUHTOB A1 BHYTPEHHEl hmkcaumm umnaaHTaTos.

HacTosiwmii ctaHgapT ny6svkyeTcs nof NOCTOSAHHbIM 0603HavyeHunem ®2502; yucno, cneywoulee 3a
0603HavYeHnem, COOTBETCTBYET rofy NepBOHaYa/IbHOrO YTBEPXKAEHUS UN. B Cllyvae BHECEHWUSA 3MEHEeHWH, rogy
nocnefHero nepecmoTpa crtaHgapra. Hucno B ckobkax 0603HavaeT rog nocnegHero NoBTOPHOIO yTBEPXAEHNS.
HaacTpoyHbIi nHAeKe uncunoH (') ykasbiBaeT Ha pefakuoHHOe U3MEHEHWE C AaTbl NOCNefHeN pejakuumn nm
NMOBTOPHOrO YTBEPXAEHUS.
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HAUWMOHANBbHbBIA CTAHOAPT POCCUMCKOWM OGEJEPALWNMN

MMnnaHTaTbl ANS XUPYPTUK

CTAHOAPTHAA CNEUVOUNKALUNA N METO/AbI UCMBbITAHWA
PACCACBLIBAOWNXCA MNACTUH N BUHTOB
ONA BHYTPEHHEWN ®UKCALMU NMMNAHTATOB

Implants for surgery. Standard specification and test methods for absorbable plates and screws for
internal fixation implants

[ata BBegeHns — 2018—01—01

1 O6n1acTb NpUMeHeHus

HaCTOHLLU/IVI CTaHOapT ycTaHaB/MBaeT MeToAbl MCMbITAHUI 1 MexaHnyeckne XapakTepuUCcTnkn naacTtnuH n
BMHTOB [1/151 OPTONEANYECKOTO BHYTPEHHEro KpeneHusl.

1.1 HacToswwwmii cTaHAapT ycTaHaB/IMBaeT METObl UCMbITAHWIA N MEXAHUYECKME XapakKTepPUCTVKN NIacTuH
1 BUHTOB A1 OpTONeAnyYeckoil BHYTPeHHel dmnkcaumn. PaccmaTtpuBaemMble ycTpolicTBa U3roTaBmMBaioT U3
OfHOW WM HECKOMbKUX TMAPONNTUYECKU pasnaraeMbix NoJIMMEpPHbIX (paccachiBalLmMXcs) CMOA UKW NOu-
MepPHbIX KOMMNO3NTOB.

1.2 B HacToslLeM cTaHAapTe yCTaHaB/IMBAETCSA 06LLas TEPMUHOJIOIUS /15 ONUCaHUS pa3MepoB U Apyrux
hU3NYECKMX XapaKTepPUCTHK paccacbiBalOLWMXCa UMMNIAHTATOB U onpeAenseTcs Npon3BOAMTE/IbHOCTb, OTHO-
cAWanca K PyHKLMOHNPOBAHUIO paccachiBalOLLMXCS YCTPOWCTB.

1.3 B HacTosiLLeM CTaHAapTe yCTaHaBIMBAKOTCSA CTaHAapPTHbIe METO/bl MCMbITaHW ANs NocneoBaTe bHO
OLLEHKV MEXaHNYECKNX XapaKkTepPUCTUNK, OTHOCALLMXCS K PYHKLMOHMPOBAHMWIO paccachiBatoLLNXCS YCTPOCTB BO
BpEeMS UCMbITAHUI NpU onpeaesieHHbIX YC/I0BUSIX NpeABapuTesibHoN 06paboTkM, TemMnepartypbl, BNaXHOCTU 1
CKOPOCTUN MCNbITATE/IbHOW MalUVHBbI.

1.4 HacTosllWwmin cTaHfapT ycTaHaBMBaeT Tpe6oBaHWs He 4151 BCeX TUMOB paccachIBatoLLMXCS YCTPOWCTB,
0COGEHHO ANS TeX. KOTOpble MMEIKT OrpaHMyYeHHYH TMAPOIUTUYECKYD BOCMPUUMUYMBOCTL M pasnararTcs in
Vivo, B NepBYyH ovepeab 3a cHeT (DepPMEHTATMBHOI akTMBHOCTHY. [onb3oBaTe o0 pekoMeHayeTCcs paccMoTpeTb
LenecoobpasHoOCTb NPUMEHEHUSI HACTOSLLLErO CTaHJapTa B KaXA0M KOHKPETHOM C/lyyae MCnosib30BaHus pac-
cacblBaloLLerocs ycTponcTaea.

1.5 B HacTosLLEM CTaHAapTe 3Ha4YeHUs ykasaHbl B eguHmLax CY 1 A0MKHbI paccMaTpmBaTbCa Kak CTaH-
AapTHble. [pyrne efnHNLbI U3MEPEHNS B HACTOSILLEM CTaHAAapTe OTCYTCTBYHOT.

1.6 HacTtosiwumii cTaHAapT He OxBaTbiBaeT ONUcaHWe Bcex Mpob6siemM 6e30MacHOCTU, CBA3AHHbIX C €ro
ucnosb3oBaHneM. OTBETCTBEHHOCTb MOJIb30BaTE A HACTOALLEr0 CTaHAapTa — YCTaHOBUTbL COOTBETCTBYHOLLME
Mepbl Ans 6e30MacHOCTU U COXpaHeHUs 340POBbS NAUMEHTOB U ONpeaennTb NPMMEHNMOCTb HOPMAaTUBHbIX
orpaHv4eHunin nepes NCnosb3oBaHNeM AaHHbIX YCTPOWCTB.

2 HopMaTuBHbIE CCbISIKU

B HacToslleM CTaHAapTe WCMo/b30BaHbl HOPMATUBHBLIE CCbIIKM HA Creaytolne CTaHaapThl, KOoTopble
HEo6X0AMMO YyUUTLIBATL MPU Er0 UCMOMb30BaHUK. B criyuyae CCbIIOK Ha [JOKYMEHTbI, B KOTOPbIX NpuBeaeHa
faTta yTBEepXAEeHUs, Heo6X04YMO M0/b30BaTbLCA TOJbKO YKa3aHHOW pedakuuveil. B Tom crydyae, korga gata
YTBEPXAEHUSI HE MpUBefieHa, C/iefyeT No/b30BaTbCs NOCNeHel peakLmeli CCbloYHbIX 40KYMEHTOB, BK/Iuas
NtoGble NOMPaBku N U3MEHEHUST K HUM:

;' 9TV MeTobl UCMbITAHUI HaxoAsTcA nog pucaukumneidn Komuteta ASTM FQ4 No MeAULMUHCKAM U XUPYPTUYECKUM
martepuanam n ABAATCA NPAMONA OTBETCTBEHHOCTbIO nMogkomuTeTa F04.25 no cnvHanbHbIM ycTpoiicTBam. HacTosiwee
nsfaHue yteepxaeHo 1 mas 2015 r. Ony6nunkosaHo B utone 2015 r. Bnepsble yTBepxAeHo B 1996 r. MocnegHee npejue-
cTBylOLlee nsgaHne yreepxgeHo B 2014 r. kak F1717 - 14. DOI: 10.1520/ F1717-15.

MN3gaHve oduymansHoe
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2.1 CtaHgapTel ASTM>

D790 Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulat-
ing Materials (MeToap! ncnbiTaHWii 4N5 onpeAeneHuns CBOMNCTB Npu N3rnbe HeapMUPOBaHHbIX U apMUPOBAaHHbIX
naacTMacc 1 3/1eKTPOUN30NALMOHHBIX MaTepuasnos)

E4 Practices for Force Verification of Testing Machines (MeToauka npoBepk/ Harpy3ku B UCMbITaTeNbHbIX
MatunHax)

E6 Terminology Relating to Methods of Mechanical Testing (TepMuHon0rMa NO MeTogam MexXaHU4ecKmx
MCMbITAHWIA)

E122 Practice for Calculating Sample Size to Estimate. With Specified Precision, the Average for a
Characteristic of a Lot or Proces (MeToguka pacueta o6bema BbIOOPKM C 3a4aHHON TOYHOCTbIO A5 OLEHKN
CcpefHUX nokasaTeneli napTuM waun npouecca)

E1823 Terminology Relating to Fatigue and Fracture Testing (TepMUHOIOMA NO UCMbITAHWAM Ha ycTa-
NOCTb U U3/10M)

F116 Specification for Medical Screwdriver Bits (Cneundukanma Ha 6UTbl MeAULMHCKUX OTBEPTOK)

F382 Specification and Test Method for Metallic Bone Plates (Cneundukauns 1 metoabl UCNbITAHUI
MeTaNInYecknx NNacTuH AN OCTeoCHHTe3a)

F543 Specification and Test Methods for Metallic Medical Bone Screws (Cneuudukaumsa n MeToibl
UCNbITAHUIA MEeTa/IMYeCcKNX MeAULMHCKUX BUHTOB [/19 OCTEOCUHTE3a)

F565 Practice for Care and Handling of Orthopedic Implants and Instruments (MpakTuyeckoe pykoBoA-
CTBO NO yX04y U 06paLLeHnto C opToneaMyeckKUM UMnaaHTaTamMmym 1 UHCTPYMeHTamm)

F1088 Specification for Beta-Tricalcium Phosphate for Surgical Implantation (Cneundukauus Ha 6e-
Ta-Tpukanbuuii hocdart An1a XMpypruyeckor nmnaaHTaumm)

F1185 Specification for Composition of Hydroxylapatite for Surgical Implants (Cneuudukauusa Ha KoM-
no3nTbl Ha OCHOBE rMApokcnanaTuTa, UCnosb3yemble A8 XMPYPruyecknx MMNIaHTaToB)

F1635 Test Method for in vitro Degradation Testing of Hydrolytically Degradable Polymer Resins and
Fabricated Forms for Surgical Implants (MeTozpl ncnbiTaHWii Ha pasnoXxeHue in vitro rMapoMTUYECKU pa3fia-
rarLWmxca NONMMEPHbLIX CMOT U U3TOTOB/IEHHbIX U3 HUX (hOPM AN XUPYPrUYECKUX UMNIaHTaToB)

F1839 Specification for Rigid Polyurethane Foam for Use as a Standard Material for Testing Orthopaedic
Devices and Instruments (Cneuudukaumsa Ha XeCcTKylo NoMypeTaHOBYIO NeHy, NPYMEHSIOLLYIOCA KakK CTaH-
AapTHbIA MaTepuan 4na UCNblTaHWin OpToNeANYECKUX YCTPOCTB N MHCTPYMEHTOB)

F1925 Specification for Semi-Crystalline Poly(lactide) Polymer and Copolymer Resins for Surgical Im-
plants (Cneuudukaums Ha HaCTUYHO KPUCTANIMYECKUIA MONMMEP Ha OCHOBE NlakTMAa 1 ero conommepsbl Ans
NPOV3BOACTBA XMPYPIUYECKNX NMNIAHTaTOB)

2.2 CtaHgapTbl ICO

ISO 13781 Poly (L-Lactide) Resins and Fabricated Forms for Surgical Implants — In vitro Degradation
Testing (Monwn (L-nakTuAHble) CMOMbI U U3TOTOB/IEHHbIE U3 HUX (DOPMbI AN XMPYPrMYECKUX UMNIaHTaTOB.
WcnbiTaHmsa Ha pas3noxeHue in vitro]

ISO 14630 Non-Active Surgical Implants — General Requirements ([MaccuBHble Xupypruyeckne nm-
nnaHTatbl. O6wmne TpeboBaHus)

ISO 15814 Copolymers and Blends Based on Polytactide — In vitro Degradation Testing (Cononvmepbl
M CMECW Ha OCHOBE nosvakTuga. VicnbiTaHua Ha pasnoxeHue in vitro)

3 TepMuHbI 1 onpeaeneHns

B HacTosLWwem cTaHfapTe NPUMeHeHb! cnegytolme TepMUHbI C COOTBETCTBYHOLWMMY OnNpeaeneHnsamu;
3.1 OnpepeneHus

3.1.1 Ecnu B HacToslleM CcTaHAapTe He onpefenieHo MHOoe, TePMUHOJOIMA, OTHOCALWLAAcA K
MeXaHW4YeCckMM UCMbITaHWSAM, KOTopas UCMosb30BaHa B 3TUX MeToAax UchbiTaHui, 6yneT cOOTBETCTBOBATb
onpegenexHuamMm TepmuHoniornn E6 n E1823. a Takke cneumdukaunam ®382 n d543.

N Ccbinkn Ha cTaHgapTel ACTM npuBegeHbl Ha Be6-calite ASTMwww.astm.org, uam CBSXXUTECh CO CNy>X60W noa-
nepxkn ASTMservice@astm.org. Hthopmaumsa n3 ExerogHoro c6opHuka ctaHgaptos ACTM npefctaB/ieHa Ha cTpaHuLe
«Peslome fokymeHTa» Ha Beb6-calite ACTM.

2
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3.2 O6uwue onpegeneHns

3.2.1 paccacbiBatowuiica: OTHOCAWMNIACS K U3HAYA/IbHO MHOPOAHOMY MaTepuasny unu BellecTBy B
opraHm3me, KoTopble TM60 HeNOCPeACTBEHHO, IGO0 NyTEM NpeAyCMOTPEHHOW AerpagaLuy MoryT BbIBOGUTLCSA
U3 KNEeTOK UW/NNn TKaHW 60 ObiTb YCBOEHbI NMU.

MpumeuyaHne 1 — B X1.5 npunoxeHuss X1 pacCMOTPEHO MCNOJ/Ib30BaHWE TEPMUHA «paccacbiBawLWmiica» n
APYTUX CBA3AHHbLIX C HUM TEPMUHOB.

3.2.2 paccacbiBatoLuiics KOMNoO3nT: PaccacbiBatoLascs NOAMMEPHAsA CMOa AN KOMNO3UT, UMEtOLLiA
B CBOEM COCTaBe 4acTuLbl, W/WAn 6MOOTNYECKN akTUBHbIE BOIOKHA, W/WNKM paccacbiBatloLWmiics maTepuan
HanonHuTens.

3.2.3 KOCTHbI aHKep: YCTPOCTBO UM KOMMOHEHT YCTPOICTBa, 06ecneynBatoLme KpenaeHme K KocTu.

3.2.4 KocTHasa nnacTuHa: YCTpoicTBO, NpegHasHayeHHoe 415 obecnevyeHns BbipaBHUBAHUS ABYX MU
60nee hparMeHTOB KOCTU, B MEPBYIO OYepeb OXBaTbiBaloLee nepesioM nnv gedekT n npukpennstoLleecs
C ee NoMOLLbIO.

3.2.5 yxyaweHune: CHMWKEHNE UK HapyLUeHNe MeXaHUYecknx CBOMCTB Un Apyrux yHKLMOHaIbHbIX
XapakTepucTuK yCTpoiicTBa.

3.2.6 rugponuTuyecku pasnaraemblii nonumep: /1to60oi NoAMMEpPHbIA MaTtepuan, B KOTOPOM OCHOB-
HbIM MeXaHM3MOM XUMWYEeCKON Aerpajaunmn B opraHM3me BAseTcs rmaponns (peakuus Bofbl C NONVMEPOM
NPUBOANUT K pacLLensieHnto Lemnm).

3.2.7 WOBHbIW aHkKep: YCTpolicTBO, obecneynBatollee NpuKpenseHne MArkoli TKaHu K KOCTW C no-
MOLLbIO LUBA.

3.3 OnpegeneHnsa cneyunanbHblX TEPMUHOB A1 HACTOALWEro ctaHgapTa

3.3.1 rnybuHa ycTtaHoBKM, MM. JIuHeiHOe NPOABWMXEHME YCTPOCTBA B UCNbITATE NbHbIA 610K, n3Me-
PEHHOE MO OTHOLLEHWIO K €0 MOJIOKEHNIO Ha NOBEPXHOCTW UCMbITATENIbHOTO 6/10Ka nepes, UCnbITaHNEM.

4 3HavyeHue N NnpuMeHeHne

4.1 PaccacbliBalolmecs: yCTpONCTBa NpefHasHayeHbl 4019 Aerpagaumm U paccacbiBaHusi B TeyeHue
[0/ITOr0 BPEMEHW MOC/e UX UMNAaHTauMm B opraHmMam. 370 AenaeT onepauunto yaasieHnss HEHYXHOMW, 4To
0CO6EHHO BbIFOAHO A5 NeANaTPUYECKNX NaLueHToB.

4.2 B TO Bpems Kak Mo/iMMep pasfnaraeTcs ns-3a rmgposiMTUUecKol peakummn ¢ OKpyXXaroLlen cpenon,
MexaH1nYeckme XxapakTepucTuK/ YyCTPOCTBa Takxke yxyawatoTcs. OCHOBHOMI NpuHUMN pa3paboTku achdekTns-
HbIX CUCTEM MeXaHW4Yeckoi dhmkcauuy nepesioMa Ha OCHOBE paccachiBalOLWMXCS YCTPOWCTB 3ak/tovaeTcs B
o6ecneyeHnn aekBaTHOr0 YPOBHS MPOYHOCTU U XXECTKOCTM (hrKcaLnm B TaKO NPOMEXYTOK BPEMEHU, KOTO-
pblii NpeBbIWaeT 0XMAaaeMoe Bpemsi 3aXKMB/IEHUSI NepenioMoB. loc/ie 3aXMB/IEHUS Nepesioma YyCTPONCcTBO
MOXeT MOJIHOCTbI0 YCBOUTLCH OpraHM3mMoM. brnonornyeckas adhpekTMBHOCTb YCTPOICTBA, B YACTHOCTM Npu
MCNOo/Ib30BaHUN Pa3/INnyHbIX CNOCO60B OCTEOCUHTE3a, MOXET GblTb NOBbILLIEHA 3a CYET BK/OUYEHUSA B NONMMEp
6MONOrMYECKN aKTUBHbIX HANOMHUTENEA.

4.3 VicnbiTaHusa paccacbiBatoLmUxcs YCTPOACTB GyayT NPOBOAUTL C NMOMOLLLI METOA0B, aHAIOMMYHbIX
TEM. KOTOpble UCMOMb3YIT AN OLEHKM O6bIYHbIX MeTa/l/IMYecknx yCTPoiCTB. Kpome TOoro, AOSIXKHbl 6biTh
paccMoTpeHbl TpeboBaHUA K yCI0BUSAM, NpeABapsioLMM UCNbITaHUS paccacbiBatloLWMXCsl YCTPOWCTB, Npasuia
0o6palleHnsi C HUMK 1 3aBUCALLME OT BPEMEHU OLEHKUM MEeXaHWUeCKUX CBOMCTB.

5 Matepuanbl 1 NpoON3BOACTBO

5.1 PaccacbliBatolymecs yCTpoincTea MOryT N3rotaBinBaTth U3 OAHOMO M3 CriefytoLinX MaTepuasios:

5.1.1 L-naktnga. D-naktuga. D, L-naktuga, ravkonuga wam Apyrux U3BECTHbIX MAPOAUTUYECKM
pasnaraembix NOSIMMEPHbIX CMO Unu cononumepos (cMm. NCO 13781. CO 15814. meTtop, ucnbiTaHns #1635
n cneuyncdukaymm 1925, 1088 n $1185).

5.2 MNpowussoguTesnb AO/HKEH NPefoCTaBUTbL rapaHTumn, YTo MaTepuasnsl, UCNOMb3yemMble A1 U3roToB-
NIeHns paccacblBaOLWMXCA UMMIAHTaTOB, NOAXOAAT 4718 UMMIaHTauun B opraHnaM. MeTofpbl OLLEHKM Npurog-
HOCTW maTepuana npegcrtasneHsl B ICO 14630.

5.3 Bce paccacbiBatolmecss yCTpoicTBa, W3rOTOB/IEHHbIE U3 MaTepuasios, A8 KOTOPbIX MMeeTcs
cTaHaapTHoe o6o3HayeHne B ACTM 04 wnm 20 nub6o o6o3HauveHne WCO. AO/MKHbI COOTBETCTBOBATb
TpeboBaHuAM, ykasaHHbIM B cTaHgapTax ACTM.
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6 O6wue TpeboBaHMs 1 BONpOChl 3PHEKTUBHOCTU (DYHKLNOHNPOBAHMS
6.1 PaccacblBalowmeca KOCTHbIE BUHTbI

Cnepyiolive CBONCTBa MOryT MMETb BaXKHOE 3HAYeHWe Npy onpeseneHnm NpurogHoCT BUHTA B cryyae
KOHKPETHOTO NpUMeHeHus. TeM He MeHee MeTOAbl UCMbITaHWUNA, yKka3aHHble Aanee, MOryT He NoAXOAWNTb ANA
BCeX ob6nacTeil npumMeHeHns nmnaaHTaTos. MNonb3oBaTesniio pekoMeHAyeTCs pacCMOTPeTb Lies1lecoobpasHoCcTb
NPUMEHEHUS METOLO0B MUCMbITAHWUA NPU NCNO/b30BaHNN KOHKPETHbIX UCTbITYEMbIX YCTPOWCTB.

6.1.1 CmeLLeHHbI npegen TeKy4yecTn — 3TO HanpsKeHne, Npu KOTOPOM KpuBas «HanpshkeHve — fe-
chopmauus» 0TXOANUT OT JIMHERHOCTY Ha 3a4aHHbIli NPOLEHT gedopMaLmu (CmeLleHune).

6.1.2 MPOYHOCTb MPY KPYYEHUN — 3TO BaXKHbI NapameTp ANA NpefoTBpalleHns NoOMKN BUHTA BO
BpPeMS YCTaHOBKM. [TPOYHOCTb MpY KpyYeHun cnepyeT onpefenaTb Npy NOMOLLM METOA0B UCMbITaHWRA, onu-
CaHHbIX B NpunoxeHun Al.

6.1.3 KpyTALmMiA MOMEHT NPMBOAA — 3TO BaXHbIA NapameTp, YTo6bl n36exaTtb NOMIOMKU BUHTA BO BpPEMS
YCTaHOBKM 1 y6eANTbCSA B TOM. YTO BUHT MOXET ObITb SIEFKO YCTAHOB/IEH XMPYProM. KpyTAwmii MOMEHT npun
yCTaHOBKe [0/MKEH OblTb 3HAYMTEBHO MEHbLUE, YeM npegen TeKyYecTy Npu KpyYeHUn BUHTa U COOTBETCTBY-
lOLLLero HakoHeYHUKa OTBEPTKU. KpyTAwmiA MOMEHT Npu YCTaHOBKE MOXET ObiTb OnpeAesieH npu NoMoLm
MeTO/A0B WCMNbITaHW, NPYBEAEHHbIX B MPUNOXEHUN A2.

Thread Length [nuHa pe3b60BOiA YacTn
Screw Tip HakoHeuYHuK BUHTa
Core CrepxeHb
Diameter OnameTp
Pitch Lar pe3bbbl
Thread Runout Co6er pesb6bl
Thread Diameter LOunameTp pe3bbbl
Screw Length AnvHa BuHTa
PucyHok — MapameTpbl BUHTA
6.1.4 OceBasi BbipblBaKLLasi cuia — 370 BaHbI/i NapaMeTp, eC/IM BUHT NoABEpraeTcsl 0CEBbIM Harpyskam

Ha pacTshKeHVe UM ecrim BUHT PUKCUpyeTCa B NOBPEXAEHHON UM OCTeONoPOTUYHON KoCTW. OceBas BbipbiBa-
oLas cuia MoxeT 6bITb onpeAesieHa c MOMOLL b METOAOB UCMbITaHWA, NpeAcTaBeHHbIX B NPUIoXeHUn A3.

6.2 PaccacbiBallWmecs KOCTHble NaacTUHbI

6.2.1 leomeTpuyeckme 0CO6EeHHOCTH

KoCTHble MnacTuHbl, NpefHasHaYeHHble 4715 UCMONb30BaHUA C KOCTHbIMU BUHTaMW, AO/HKHbI UMETb
KOHCTPYKTUBHbIE 0COBEHHOCTYM (OTBEPCTUA A5 BUHTOB WA NMPOPe3N), Hagnexatium o6pa3om cosnagatoLme
C COOTBETCTBYIOLMM KOCTHbIM BUHTOM.

6.2.2 ColicTBa npu nsrnée
CBoiicTBa Npu 1M3rnée ABAAITCA BAXHENLWWUMN XapaKTepucTnkamMmm KOCTHbIX NAacTUH 418 opToneanu,

TakK KaK KOCTHblI€ N1aCTUHbI NpeacTaB/IAT c060ii OCHOBHOE cpeacTeo cTabun n3aunn KOCTHbIX C*Jpal'MeHTOB.
Kpome Toro, XecTkoCTb npu n3rnbe KOCTHO NNacTUHbI MOXET NOBANATb HA 6bICTpOTy N Ka4eCTBO 3aXXUBEHUA.

4
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6.2.2.1 CooTBeTCTBYHLLME CBOCTBA NpY U3rnbe ()KECTKOCTb MPU U3rMGE, XECTKOCTb KOHCTPYKLMM Npu
n3rnbe 1 NpoYHOCTb Npu usrnbe) cnegyet onpenensitb C NOMOLLbI0 CTaHAAPTHONO MeToAa UCMblTaHus, npea-
CTaB/IEHHOrO B NMpuUioXeHun A4,

7 O6uwme NonoxeHns o 3abope 06pasyoB, NOATOTOBKE Y NPOBEAEHNN UCTbITAHWIA
7.1 Annapatypa, o6opyfoBaHue u maTepuanbl

7.1.1 KoHTeliHep Ana 06pasLoB — 3T0 CaMOCTOATENIbHO 3aKPbIBAKLMIACA CTEKNAHHbIA MW NNACTUKOBBIN
KOHTelHep, CNOCO6HbIA yaepXuBaTb TECTOBbI 06pasel, N KOHAVLMOHMPYOLWMI pacTBop. KoHTeliHep AO/MKeH
6bITb 3aKPbIBAOLLMMCA A5 NPefoTBpalleHns NoTepb pacTBopa BCNeACTBME UcnapeHns. B o4HOM KOHTellHepe
MOXHO XpaHWTb HECKOJIbKO 06pa3LI0B Npy YCN0oBKK, YTO cobnogaeTcsa pasgeneHme obpasLos, YTobbl obecne-
YNUTb AOCTYN XMUAKOCTU K MOBEPXHOCTW Kaxaoro obpasua v npegoTBpatuTb KOHTaKT 06pasuoB Apyr C 4pYroMm.

7.1.2 KOHAMLMOHMPYOLWMIAY CMauMBaloLLMA pacTBOp — 3T0 (dU3Moornyecknii pactsop ¢ thocdaTHbIM
6ycepom PBS vnnun gpyroi BoAHbIN pacTBOP C afeKBATHO KOHTPOMMPYEMOI KUCMOTHOCTbLIO. KUCNIOTHOCTbL pac-
TBOpa A0/MKHbI NogaepxuBaTb Ha ypoBHe (7.4 +£0.2) (cm. meTog ucnbiTaHus ®1635. pasgen X1.3). KoHTponb
KACNOTHOCTW A0MKEH ObITb YacTbIM, U B C/lyHae He06X0AMMOCTN pacTBOp cneayeT Nepuoanyeckn MeHsaTb ANs
TOro, YTOObLI NoAfepxmBaTb 3HavyeHne pH B AONYCTUMbIX Npefenax. T Matepuasnbl MOTYT 6biTb ONacHbl, 1
BCEM /IMLLAM, NCMOb3YIOLWMUM UX. CriefyeT nepef HavasnoM paboTbl U3yunTb NacnopT 6e30nacHoCT! Matepuana
MSDS g5 npuHATASA BCeX peKOMeHAyeMbIX Mep NpefoCTOPOXHOCTHU.

7.1.2.1 MoryT npumMeHATbLCA Apyrue n3nonormyeck COOTBETCTBYIOLLME PacTBOPbI NPU YCIOBUA, YTO OHK
UMeloT Haanexalyme 6ydepHble cBolicTBa. A nogasneHna pocta MUKPOOPraHN3MoB B pacTBOpe B Nepuof,
ncnbiTaHuii cnepyeT UCnosib3oBaTb aHTUMUKPOGHYI0 fo6aBky. iccneaoBaTesnb AO/MKEH NPOAEMOHCTPUPOBAT,
41O BblOpaHHaa aHTUMUKPOGHaA fo6aBKka He BAUAET HA UHTEHCMBHOCTbL paccacbiBaHuns (cM. X1.3).

7.1.3 TepmocTaTuyeckass BaHHa Wi TepmocTar — 3TO BOAAHasA BaHHA WK Neyb C CUCTEMOi nogorpesa
BO3/yXa, CNOCOGHbIE COXpaHsTb 06pasLbl 1 KOHTEHEPLI Npy chusnonornyeckoli Temnepatype (37 ¢ 2) °C Bo
BPEMS yKa3aHHbIX Nep1oA0B UCMbITaHWA. OHW [O/MKHBI ObITh CHAGXEHbI cpeCTBaMy paBHOMEPHOTO NOBbILLEHNS
TemnepaTtypbl, a X COAEPXUMOe [O/MKHO XOPOLLO NepeMeLlnBaTbCa BO BPeMS WUCMbITaHUS.

7.1.4 pH-MeTp — 3TO YCTPOCTBO AN U3MepeHns pH. 4yBCTBUTEbHOE B (DM3MOI0TMYECKOM AnanasoHe
(pH — o1 6 go 8). c TouHOCTLIO 0,02 Unu 6onee.

7.1.5 BanaHc. Jo/MKHO 6bITb MCNOMB30BAHO KaMbpoBaHHOE YCTPONCTBO A1 B3BELIVMBAHWSA, CMOCOBHOe
n3MepaTb Maccy obpasua ¢ TouHocTbio A0 0,1 % OT ero nepBoHavyasbHOro Beca.

7.1.6 YCTaHOBOYHbIE MHCTPYMEHTbI — 3TO HECKOJIbKO TUMOB MEeAULMHCKMX OTBEPTOK, COOTBETCTBYHOLLAA
nHdopmaumsa 0 pasmepax KOTOpbIX NpeAcTasneHa B cneyndukaymmn ®116.

7.2 3abop 06pa3uLoB 1 YacToTa OLOHOK

7.2.1 3abop 06pasuoB — 3TO penpe3eHTaTUBHble 06pasLbl, B3ATbie B C/Ay4yaliHOM Mopsigke v O0T60p
KOTOPbIX, MPY HEOBGXOAMMOCTH, CriefyeT NPOBOANTL U3 KaXAol napTuv nnn o6paboTaHHOro KonnyecTsa B CO-
O0TBETCTBUM C NpakTuKoi E122. O6paseL, 4N UCNbITaHWI AOHKEH ObITb NOMHOCTLIO CO6paH, a 06paboTaHHbIl
paccacbiBatOLWMACA KOCTHbIA BUHT — CTEPWUIN30BaH, Kak 3TO NpefyCMOTPEHO B MHCTPYKLUM MPOM3BOANTENS.

7.2.2 NHTepBasbl KOHAULMOHNPOBAHUSA — 3TO MUHUMYM CEMb TOYEK U3MEPEHNSA, NMEePeKPbIBAtOLLMX NPO-
[O/MKNTENBHOCTb MeXaHUYeCcKoW f0TOBEYHOCTM /18 NOSTHOTO ONpejesieHns XxapakTepucTvk obpasua B Npo-
uecce abcopbuun, Hanpumep: 0 4; 1aeHb; 1.4. 8. 12.16 1 24 Hep MOryT 6bITb NOAXOAAWMMU 4715 YCTPOWCTB
Ha ocHoBe (.-nonunaktuga. Mepsbiit (0 4) obpasel, fo/MKEH 6biTb UCNbITAH 6€3 KOHAMLMOHMPOBaHKS, B TO
BpPEMSA Kak faHHble, NoslydyeHHble B 1-i feHb noc/ie NorpyXeHuss B pacTteop, AalT npeAcTaB/ieHne o0 Nnepso-
Haya/slbHOM ypaBHOBeELLUMBaHUN 06paslia B KOHAMLMOHMPYIOLWEM pacTBope. VIHTepBasibl UCMbITAHNUS AO/DKHbI
6bITb OTPaXKEHbI B OTYeTe 06 UCNbITaHWUN.

7.3 KoHAMUMOHMpOoBaHue obpasua

7.3.1 O6pa3subl AO/MKHbI 6bITb KOHAULIMOHUPOBAHbLI MyTEM MOrPyXeHWUs B pH-KOHTPONMpyeMblii BOAHBbIV
pacTBop npu usmnonoruyeckoii Temnepatype (37 + 2) BC B TeueHne BPEMEHHbIX MHTEPBa/IOB, ONpeAeeHHbIX
ANa uccnefyemoro ycTpoiicTa.

7.3.1.1 KoHanumoHvpoBaHve 6e3 Harpysku — aTo MeTo, KOTOPbIi He BKII0YaeT MeXaHNYEeCKy0 Harpy3ky,
ABNSAETCA Hanbonee pacrnpocTpaHeHHbIM 1 nogsepraet obpasel, TO/IbKO NpoLeccy rmaponnsa. Takoe KOHAM-
LMoHMpOBaHne TpebyeT nocneayowmx UCnbITaHWiA, YTOObl OLEHUTb BAUSHWE TMAPONN3a HA MexaHuyeckue
cBolicTBa o6pasua.
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7.3.1.2 KoHauumnoHupoBaHme nog Harpyskoi

Ecnun ycTpolicTBO npefHasHavyeHo 415 UCNoJ1b30BaHNs B HArpy>XeHHOM (DU310I0TMYECKOM COCTOSIHMM,
B&XXHO OLLEHUTb XapakTep BANAHUSA, KOTOPOE OKa3blBaKOT CTaTUYECKME U/ YCTANIOCTHbIE HArpy3Ku Ha yXy/-
LUEeHNe XapaKTepuCcTUK UcnbiTyemMoro obpasua. CrnefyeT MCMOMb30BaTb Takme TUMbl HArpy30K Npy KOHAWLM-
OHMPOBAHUW N Takne BeNUMHbI, KOTOpble SBMAAIOTCA Penpe3eHTaTUBHbIMU B OXUAAEMbIX hU3M0N0rMYeCcKnX
YCOBUSX.

7.3.2 3aBeplleHne KOHANLMOHMPOBAHUA

lMocne TOro Kak COOTBETCTBYHLMI Nepuos TepMOCTaTUPOBaHUSA 3aBepLUEH, MOrPYXEHHbIN obpasel,
N3B/IeKaloT U3 BaHHbI C MOBbILEHHON TeMnepaTtypoii. TepMUYeckn KOHAMLMOHUPOBaHHbI obpaseL, Ao/mKeH
ocTaBaTbCs NOrPYXeHHbIM B KOHAMLMOHMPYIOLLYIO XUAKOCTb A0 Havana npoBefeHUss MexaHU4ecKkux Ucrbl-
TaHuii. McnbiTaHus cnefyeT HaunHaTb B TedeHue 14 nocne u3sneyveHus obpasua 13 BaHHbl C NOBbILLEHHOW
Temneparypoii.

7.4 WNcnbiTaHus obpasya

7.4.1 CopepxaHue n obpalieHne

CopepxaHue, obpalleHne 1 No3uLMoHNpoBaHne obpasua paccacbiBatoLLerocs yCTpoicTBa A0/MKHbI
OCYLL,eCTBNATb B COOTBETCTBUN C NpakTukoit @565 B 3aBUCMMOCTH OT YCTaHOB/IEHHBIX TPE6GOBaHWIA.

7.4.2 BpeMeHHble pamku

WcnbiTaHns cnegyeT HauuHaTh B TedeHne 14 nocne n3BneyeHust KoOHTeliHepa ¢ 06pasLoM U3 BaHHbI C
NOBbILLEHHON TeMnepaTypoii.

7.4.3 N3BneveHune

VcnbiTaHus creflyeT HauMHaTb HENoCcpeACTBEHHO NOC/e U3B/IeYeHUss TEPMUYECKN KOHAULMOHNPOBAHHOIO
obpasua 13 KOHAMLMOHMPYIoLLero pacTeopa. Mocne n3snevyeHnsa obpasua n3bbITOK XUAKOCTY yaanseTcs, a
cam obpasel, 3aTeM HeMe/IeHHO MO3MLMOHMPYETCA B COOTBETCTBUM C KOHKPETHbIM METOAOM WCMNbITaHWIA.

7.4.4 VicnbiTaHWa Npu KOMHATHOW TemnepaTtype

WcnbiTaHnsa fo/HkHbl NPOBOAMTL NPU KOMHATHON Temnepatype (23 + 2) °C. Mpu OTCYTCTBUM UHbIX pe-
KOMeHAauwmii 06pasLbl A4O/KHbI 6bITb UCMbITaHbl B HEBbLICYLLEHHOM WM BAIQXHOM COCTOSIHUM B COOTBETCTBUM
¢ npakTukoii ®1635. CnefyeT n3beratb UCNbITAHWS BbICYLUEHHbIX 06pa3L0B UKW WX BbICYLUMBAHUS U3-3a
NOTEHUMAIbHOTO B/IMSHUS HA 3HAYEHUS /NN U3MEHEHNA MeXaHUYeCKNX CBOMCTB NpU N3MePEHNN.

7.4.5 VicnbiTaHNA B MOFPY>XEHHOM COCTOSAHUM ((hakyNbTaTMBHO)

Havnydywei nmutaumnein Harpyskum B eCTECTBEHHbIX YCMOBUAX ABMSETCA WCMNblTaHne o6pasuoB non-
HOCTbIO NOrpyXeHHbIMU B BOAY Npu Temnepatype 37 eC. B 3aBucuMocTy oT obpasua n metoga ucnbiTaHui
OCyLLEeCTB/IEHNE TaKoro TeCTMPOBaHMA YacTo GbiBAaET HEBO3MOXHbIM, MO3TOMY B HACTOSALLEM CTaHAapTe OHO
0603HaYeHo Kak Heo6sA3aTesibHoe. TeM He MeHee eC/in UCMbITaHUA B NOTPYXEHHOM COCTOSAHUW MPOBOAUINCS,
OHW MOTYT 3aMEHUTb UCMbITAHUA MPWU KOMHATHON Temneparype.

7.4.6 TpeboBaHNA K OTYETHOCTM

Bbl6paHHOe yCc/noBUe UCMbITaHUii 06pasLoB JO/IHKHO ObITb BK/IHOUYEHO B OTYET (CM. X1.4).

8 Kniuesble cnosa
8.1 B HacToslem cTaHfapTe WCMNOo/b30BaHbl ClefyloliMe KIloYeBble C/l0Ba: paccacbiBatoLmiics;

ncnblTaHUAa npu n3rnbe; KOCTHbIe MAACTUHbI: KOCTHbIA BUHT; KOHOWULUWOHNUPOBaHMe, pa3mMepbl, YCTaHOBKA,
BblpbiBaHNe; cpe3aHue; KpyveHue.
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MpunoxeHne Al
(o6s3aTenbHOE)

MeTog ucnbliTaHUa Ans onpefeneHns TOPCUOHHbIX CBOWCTB
paccacblBalLWNXCA KOCTHbIX BUHTOB

Al.1 O6nacTb NpUMeHeHUs

A1.1.1 B HacToALEeM NPUIOXEHUN NPeACTaBNeHbl METOAbI UCMbITAHWIA HA KpyYeHue, onpeaensioluime BHyTpeHHne
N CTPYKTYPHblE CBOICTBA paccachiBalOLWNXCS KOCTHbIX BUHTOB. MeToA No3BONSeT U3MepATb npefen Tekyyectu npu
Kpy4YeHUn, MakcuMasbHblii KpYyTALWMA MOMEHT 1 pa3pbIBHOI Yroa KOCTHOrO BUHTa B CTaHAAPTHbIX YC/0BUAX.

A1.1.2 faHHbIli MeTOf UCNbITAHUA NpefHa3HavyeH A48 onpefeneHns MexaHnyecknx xapakTeprucTuK pasinyHbIx
KOHCTPYKLWIA KOCTHbIX BUHTOB. Llenbio AaHHOro MeToAa WCMNbiTaHWUii He ABAsieTCS onpejefieHne ypoBHeli kavecTBa
hYHKLMOHNPOBAHUSA KOCTHBIX BUHTOB, TakK Kak A1 MPOrHO3MPOBaHUSA NOCNeACTBUA MPUMEHEHNA OTAENbHBIX KOHCTPYK-
LM KOCTHbIX BUHTOB OTCYTCTBYET AOCTATOYHOE KO/IMYECTBO AaHHbIX.

A1.1.3 dakTOphbl, CUNTAOLLMECS BAXHBIMU, HO AN KOTOPbIX 3HAYEHWA U METOAbl UCTIbITAHWUIA He 6bl/IN YyCTaHOB-
NleHbl: NPOYHOCTb Ha CABUT FO/I0BKM BWHTA, NPOYHOCTb Ha CABUT Pe3b60BOI YaCTN BUHTA U KIMHUYECKN 3HA4YMMOe in
Vitro KOHAULMOHNPOBAaHNE MOJIMMEPHbIX CMOJ1, pa3naraemMbix (PepMeHTaTUBHbIM MyTeM.

Al.1.4 3HaueHus, ykasaHHble B eauHuuax CW. cnegyeT paccmaTpuBaTtb Kak cTaHAapTHble. [lpyrue eguHuubl
M3MepeHns He BK/IOYEHbI B HACTOALWLMNIA CTaHAapT.

Al.2 Annapatypa

Al.2.1 Peructpartop fAaHHbIX

Peructpatop faHHbIX, KaIMGpPOBaHHbI B HbIOTOHAX Ha MeTp A1 KPyTALWEro MoOMeHTa U rpagycax Ans yrna
BpalleHuns, go/keH obecneunBaTb HENPEpPbIBHYIO 3aMUCb KPYTALLEro MOMEHTa B CPaBHEHUW C Yr/IOM BpalleHus, a
Takke IMHeiHOro cMeLleHns. 3HayeHne KpyTALWero MoOMeHTa I0/KHO UMeTb paspelleHne He meHee 5 % OT npegena
TeKy4yecTu npu kpydeHuu. LLikana yrnoBoro cMeLleHuns oKHa UMeTb J0CTaTOUYHYI0 YyBCTBUTEIbHOCTb AJ/151 TOT0, YTOObI
6bl/1a BO3MOXHOCTb TOYHOIrO U3MEPEHNSA CMELLEHNS 419 YI/I0BOrO CMelleHns Ha 2* (cm. Al.4.6).

Al.2.2 HanpaBnsawune oTBepCcTUSA B UCnbiTaTeNibHOM 610Ke

[lna ycTaHOBKM U M3BNEYEHNA UCMbITyeMoro obpasua B MCnbiTaTe/IbHOM 6/10ke J0/KHbI ObiTb NPOCBEP/EHDI
HanpasnswLwme oTeepctma (CM. cneundukaunio ®543. npunoxeHue 2).

A1.2.3 NcnbiTaTenbHbIi 610K

McnbiTaTenbHbli 610K AOMKEH ObITb U3rOTOB/IEH U3 OA4HOPOAHOrO MaTepvana B COOTBETCTBUM CO cneyudukaymei
$1833 (cm. cneuundpmkaymnio ®543, npunoxeHune 2).

Al.2.4 NcnbiTaTeNbHas ycTaHoBKa

Annapart 4N ucnbiTaHWin Ha KpyYeHne, NpuMeHaeMmblli 415 co3fgaHnsa B obpasLie TpebyeMoro KpyTALLero MOMeHTa,
[o/MmKeH 6bITb kKannbpoBaH ANa AnanasoHa KPyTALWMX MOMEHTOB U Yr/10BbIX CMELLEeHWI, NCNONb3yeMbIX Npu onpeaerne-
Hun. Mpremnemasn ucnbiTatesibHas ycTaHOBKa A8 UCMbITAHUA Ha Npefes TeKy4ecTu Npu KpyYeHun, MakcrMasibHOro
KPyTALLEro MOMEHTa 1 pa3pbiBHOMO yria rnokasaHa Ha pucyHke Al.1.

Al1.2.5 O6pasel NS UcnbiTaHUii

O6pasel, AN UCNbITAHWIA AO/MKEH BbITb NOMHOCTLID cobpaH, a o6paboTaHHbIl paccacbiBaLWNIACA KOCTHbI
BWHT — CTEPU/IN30BaH, Kak 3T0 NpeayCcMOTPEHO NMPOU3BOAUTENEM.

A1.2.6 Npeob6pa3oBaTenb KPYTAL,Ero MOMeHTa

Heobxoaumo Hanuune npeobpasoBaTesns, NepeBOAALLLEr0 NPUMIOXEHHbIN KPYTALWMUIA MOMEHT B 3/1eKTPUYECKUi
CUrHas1, KOTOpPbIA HENPEpPbIBHO 3anucbiBaeTcs, KaNMGpPoOBaHHOTO B Anana3oHe KPyTALMX MOMEHTOB KakK Mo. Tak U NpoTuB
4acoBOI CTpesikn, 3aAeliCTBOBAHHbIX B 3TOM MeTofe WUCMbITaHui.

Al1.2.7 Npeobpa3oBateslb CMELLEHNS NPU KPYUYEHUN

CnepyeT NnpuMeHsTb NpeobpasosBaTesnb, NEPEeBOAALLNIA YroN KPyYEeHNA B 31E€KTPUYECKUIA CUTHAN, KOTOPbIA He-
NpepbIBHO 3anyCbiBAeTCA, KAMOPOBaHHbLIV B Anana3oHe YrioB, BOCTPe60BaHHbIX B XOfe UCMbITAHUSA, K C TOYHOCTbIO
He 6onee +1 % OT nokasaHWil Kak No. Tak U MPOTUB YaCOBOI CTPenKN.

A1.3 NcnbiTaHune

A1.3.1 O6pasybl AN UCMbITAHWA AOMKHbI 6GbITb MOMIHOCTBLIO NOTPYXEHbI B PACTBOP.

A1.3.2 VicnbiTatenbHble 6/10KM AOMKHbI ObITb NpeABapUTE/IbHO CMOYEHbI TEM Xe pacTBOPOM, 4YTO U 06pasLbl.
Bnokn moryT 6bITb NpefBapuTeslbHO NPOCBEP/IEHbI, HO pe3bba Hape3aeTcs nocse U3BeYeHns n3 pactsopa.
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Lenfith

Gripping Length [OnvHa 3axBarta
Collet LlaHra

PucyHok Al.1 — lMpumMep ncnbiTaTeNbHON YyCTaHOBKM

Al.4 Mpouepypa

Al.4.1 3akpennsawT obpasel, B Aepxaresie Takum o6pasom, 4To6bl NATb BUTKOB pe3bbbl HUXE FO/I0BKM BUHTA
HaxoAUNNCb CHapyXxu gepxaTens (Hanpumep, pasBoAHON uUaHrn). Ecnm ncnbiTyemblii obpasel, He NOAXOANUT K 3TON
yCTaHOBKe, Tak Kak BUHT C/IULIKOM Mas unu pesbba Hapes3aHa 4YaCcTUYHO, MOTYT 6biTb UCMOJIb30BaHbl a/ibTEPHATUBHbIE
npoueaypbl, HO OHWN JOJ/DKHbI 6bITb ONMCaHbI B 0TYeTe 06 ncnbiTaHuu. [NA BUHTOB C MOJIHOCTbIO Hape3aHHOol pe3b6boii,
KOTOpble CAULWKOM Masbl, paboyas fimHa o6pasua fo/mkHa cocTaBnsTb 20 % 0T pe3b60BOIi YacTu UCMbITYEeMOro o6pas-
ua. Ans BUHTOB C YaCTUYHOW pe3b60il JOCTaTOYHO 60MbLlas YacTb pe3bObl BUHTA AO/HKHA ObiTb HAAEXHO 3akpenaeHa
Takum o6pa3oM, 4ToGbl BUHT He Bpallascs noj Harpy3koi npu KpyvyeHun. B aTom cnyyvae HeT cneumasnbHbix Tpe6oBaHui
K paboueii AnnHe nnu ANvHe 3axBaTa; TEM He MeHee No KpaiiHeli Mepe OAVH NOJHbLIN BUTOK AO/KEH OCTaBaTbCs CHa-
PYXW. NPU BO3MOXHOCTU. Tak Kak AN 3TUX BUHTOB paboyas ANnHa U A/IMHa 3axBaTa MOTYyT MEHATLCHA, €AUHCTBEHHbIM
TpeboBaHNeM ABNAETCA OTPaXeHne ux B oTyeTe.

Al.4.2 Pa6ouasi g/ivHa Wnv AAnHa 3axBaTta He A0J/KHbl MEHSITbCS NPU UCMbITAHUU aHAOTUYHO KOHCTPYKLUNN.
Ecnun ncnonb3yloT pasBoAHYylo LaHry W LL@aHroBblii NaTpoH, NPUMEHSI0T cneaylowuii MeTog ncnbiTanus. MomewarT
pasBOAHY0 LaHry B LlaHroBblli NaTpoH. 3aXUMIOT pa3BOAHYIO LaHry W NaTpoH B TUCKax. 3aXUMHOEe ycuive TUCKOB
[OJ/IXHO 6bITb OCTATOUYHbIM, YTOOLI NPeAOTBPATUTL BPaLleHe BWHTa WK pa3BOAHOI LaHri. BeBuHunsaloT obpasel B
HanpaB/fiEHUN YCTAHOBKM C MOMOLLbIO OTBEPTKU C 6UTOI COOTBETCTBYIOLEro pasMepa 1 KoHurypauum nytem npuno-
XeHna KpyTawero ycunusa. Ecnm ansa ygepxaHua 6uTbl 0OTBEPTKM B rO/I0BKE BMHTA Heo6XoAMMa oceBasi Harpyska, ee
3HayeHune cnegyet oTMETUTB.

Al1.4.3 CKOpOCTb UCNbITAHUSA

KpyTsuiee ycunme fo/mKHO npuaaratbCsi ¢ NOCTOAHHOW CKOPOCTb0 OT 140 5 06/MuH.

Al.4.4 Tpefen Teky4yecTu Npu KpyYeHun cnegyeT onpeaensTb N0 3afaHHOR ocTaTouHO fedhopmauum (CM. pucy-
HOK A1.2) C NOMOLLbIO KPUBOWN «KPYTALLNA MOMEHT — Yro/ BpaleHns».

Al.4.5 Ha KpVBOW «KpYTALLNUA MOMEHT — Yrosl BpalleHWsi» Haxo4aT TOUYKY T. COOTBETCTBYIOLLYIO MOBOPOTY Ha 2*.
MpoBoOAAT NpAMYI0 MMHMIO TN. napannenbHyto OA, 1 HaxXoAAT b B TOUKe NnepeceyvyeHns NPSAMON TN C KPUBOWN «KPYTALLNIA
MOMEHT — yron BpaujeHusa*. KpyTawmii MoMeHT B onpegenseTca kak npegen TeKy4ecTu Npu KpyyeHuu.

Al1.4.6 MakcumasnbHbIii KPYTALWMNIA MOMEHT onpejAenseTcs HanbonbWUM 3HAYEHUEM KPYTALLEro MOMeHTa Ha
KPUBOI «KPYTALWMUA MOMEHT — Yros BpaLleHUs».

A1.4.7 PaccacbiBalolWnecs KOCTHbIe BUHTLI, Kak NpaBu/o, He ,eMOHCTPUPYIOT XapakTepHYIo TOUKy OTKasa u3-3a
NNacTUYHOTO paspbiBa, KOTOPbIA NPOUCXOAWUT NOCAe AOCTUXEHUA MaKCHMasbHOTO KpyTswero MomeHTa. Cneposa-
TefbHO. pa3pbiBHON Yroa Ao/HKeH ObiTb ONpejesnieH Kak yron BpalleHus B TOUKe, B KOTOPOW OTMeYeH MakCuMasbHbIl
KPYTSLWMIA MOMEHT.
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Tbqua (N*m)
Torque (N’ m) KpyTsiWwnii MOMeHT. H M
Om = 2 Degrees Onvsa

Rotation (deg) BpauweHue, *

A A

B B

D D

N N

m M

PucyHoK Al.2 — TuUnuuHas KpuBas «KpyTsLUiA MOMEHT — Yrosl BpaLieHusi»

A1.5 Otyvert

A1.5.1 MpuBOAAT cNeayoLLY0 MHPOPMALMIO 418 KaXA0ro UCnbiTyemoro obpasua

A1.5.1.1 NaeHTudukayna BMHTa. VIcNonb3ytoT AaHHble BCeX NpUMeHUMbIX cneyudmkaymin ACTM unmn UCO. ko-
TOpble MOTYT pacnpocTpaHATbLCA Ha obpasetll.

A1.5.1.2 CocTaB BUHTA.

A1.5.1.3 innHa paboyeii yacTu.

A1.5.1.4 CKOpOCTb UCTMbITAHMUA.

A1.5.1.5 KonmyecTBO UCNbITyeMbIX 06pasLoB.

A1.5.1.6 NHopmaLmnsa 0 KOHANLNOHNPOBAHUN.

A1.5.1.7 PacTBop.

A1.5.1.8 Harpy>eHHbI# AN HBHArPY>XXBHHbI (€CNN HArpyXXeHHbI, NepeyncnaioT Harpyskm).

A1.5.1.9 MNpeaen TeKy4ecTn nNpu KpyYeHuu.

A1.5.1.10 MakcMManbHbI KpyTALW U MOMEHT.

A1.5.1.11 CpefHee 3HaueHne n cTaHAapTHOE OTK/IOHEHWE npejenia TeKyYecTu ANA CEPUN UCTbITYEMbIX BUHTOB.

A1.5.1.12 CpepiHee 3HayeHue N CTaHAAPTHOE OTK/OHEHME MaKCMMasibHOro KpyTALLero MOMeHTa A9 Cepumn uc-
NbITYeMbIX BUHTOB.

A1.5.1.13 KpvBasi «KpyTALNUA MOMEHT — Yron BpaleHns».

A1.5.1.14 AnvHa 3aKkpenseHns, KOTopyto He cnedyeT NPMBOAUTL ANA BUHTA C NOJTHOW pe3b60ii, COOTBETCTBYIOLLENO
cneuyndukauum ACTM nnmn UCO. ¢ 3aaaHHol obLieid AINHOIA.

A1.5.1.15 MecTo nepenomMa, KOTOpoe MOXeT 6bITb ONpefeneHo NyTem yKkaszaHusa KonnyecTsa BUTKOB HUXE F0/10BKM
[10 TOUYKM NOJIOMKW BUHTA UM U3MEPEHUSA PACCTOSHUS HUXE FON0BKM A0 NPUGAN3UTENbHO TOUKM nepenoma.

A1.5.1.16 lononHUTeNbHbIE NOBPEXAEHUS, O KOTOPbIX NPUBOAAT AaHHbIE B TOM C/lyyas, eCc/n npousoLso nwoboe
nospexpeHvie obpasua BO BpeMS UCMNbITaHUA (HanpyvMep, CpbiB rof10BkM, Aedopmaluy ncnbiTyemoro obpasua u T. 4.).

A1.6 TOYHOCTb U NOTPELIHOCTb

Al1.6.1 TouyHOCTb

[aHHble, ycTaHaBNMBatLW e TOYHOCTb 3TOr0 MeToAa UCMbITaHWii, A0 HACTOSLLEro BpEMEHUN HEe NOJyYeHbl.

A1.6.2 MNorpewHoOCTb

MorpewHocTb He MoXeT 6bITb YyCTaHOB/IEHA, Tak Kak HeT NpUeMsieMbiX KOHTPO/IbHbIX 3HAYEHWA, N OHU He MOoryT
6bITb NOMyYEHbI, MOCKO/IbKY 3TO UCMbITAHWE ABAAETCSA paspyLlaloLnM.
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MpunoxeHune A2
(o6s3aTenbHOE)

MeTOA NCNblTaHNA KPYTALWLEero MoMeHTa paccacbiBaOLWUXCA KOCTHbIX BUHTOB

A2.1 O6nacTb NpUMeHeHus

A2.1.1 [laHHbIAi MeToh MCMNoNb3ylT AN U3MEPEHUs KPYTALEero MoMeHTa, Heo6XxoAMMOro Ans NpPOABWMXEHUS
KOCTHOTO BMHTa B CTaHAAPTHbI MaTepuasn. Pe3ynbTaTbl, MO/yYeHHblIe C MOMOLLbIO 3TOr0 MeTofa MCNbiTaHWi, He UMetT
npAMoli Koppensaunn ¢ KpyTALMM MOMEHTOM Mpu YCTaHOBKe, HeO6XOANMbIM AN YCTaHOBKWA AAHHOM0 KOCTHOrO BUHTA
B KOCTb Ye/l0BeKa WM XMBOTHOr0. 3TOT METOA MCMNbITaHWA WCNOMb3YIOT TO/IbKO B LieNIAX COXpaHeHus eanHoobpasus
NCNbITYeMbIX N3genui.

A2.2 VicnbiTaHne

A2.2.1 CKOpOCTb UCMbITAHNS — 3TO KPYTSLLee ycuame, KoTopoe J0/HKHO npuaaratbCs ¢ NOCTOAHHON CKOPOCTbIO
oT 140 5 06/MUH.

A2.3 Mpoueaypa

A2.3.1 YcTtaHoBKa

YcTaHaBnMBaloT BUHT C/ieayowum o6pasom:

A2.3.1.1 MNomewatoT ob6paseL, B UCNbITATE/IbHYIO YCTAHOBKY, Kak noka3aHo Ha pucyHke A2.1. BBuHunBaoT o6pasel,
8 ncnbiTaTtesnbHbI 610K, NCNOMb3Ys GUTY OTBEPTKM COOTBETCTBYIOLLEr0 pasmepa u KOHUrypauumu, nytem npuioxeHns
KpyTsiLLel cunbl K rosioBke o6pasua ¢ NoMOLL b0 yCTPOCTBA /19 BpaLleHUsi C MOTOPHbLIM NPYBOAOM CO CKOPOCTbIO OT 1
[0 5 06/MUH. KpyTALWMM MOMEHTOM A/1S YCTAHOBKM JO/HKHO 6biTb MakCMMasibHOe NnokasaHue, 3anMcaHHOe BO Bpems
nepsbix 4 060poTOB 06pasLa. 3Ha4eHNs 4O/KHbI GbiTh BblpaXeHbl B HbIOTOHaX Ha MeTp. 15 yaepXaHua 6uTbl oTBEpPTKM
B rO/IOBKE BUHTA BO BPeMs NpoueAypbl YCTaHOBKM [O/KHA MCNOMb30BaTbCs oceBas Harpyska 1,14 krc/cM2 unu meHee.
Ecnv npumeHeHa 6onbluas oceBas Harpyska, oHa Ao/kHa 6biTk 3anncaHa B hopme oTyeTa. dTa Harpyska MoxeT 6blTb
n3mepeHa Nob6bIM NOAXOAALLMM METOAO0M.

A2.3.1.2 CneunanbHble aKcnyatalMoHHbIe UCMbITAHUA BUHTOB

BcTaBnsioT A0 ynopa camblii ANVHHBIA BUHT AAHHOW KOHCTPYKLMKM B UCMbITATE/NbHbIA 610K, TOMLWMHA KOTOPOrO
6onee yeM ASMHA UCNbITYEMOrO BUHTA.

Squat*6C Coast
Square 5C Collet KBagpatHas yaHra tuna 5C
Test block VcnbiTaTenbHblil 6110k

PucyHok A2.1 — Cxema UCMbITaHUsl YCTAHOBKU BUHTA

A2.3.1.3 CpaBHUTe/IbHbIE 3KCMNJlyaTalNOHHbIe UCMbITAHUS BUHTOB

BcTaBnatoT kaxAblii BUHT B UCNbITaTe/bHbINA 610K, TOMLWMWHA KOTOPOro 6osee Yem AsimHa UCNbITyeMOro BUHTa, 4,0
[OCTMXEHNst Hanbonbliel 0fMHAKOBO Ny6VHbI, BO3MOXHOW A1 BCEX CPABHUBAEMbIX KOHCTPYKLMIA.

A2.4 Otyvet

A2.4.1 MpuBoAAT cneAyioLLyio MHGOPMAaL Mo AN KaXA0ro UCNbITyeMoro obpasua:

A2.4.1.1 NpeHTudmkaumsi BUHTA. VICNONb3yloT AaHHble BCEX NpUMeHWUMbIX cneuudpmkauynii ACTM nnn UCO.
KOTOpblE MOTYT pacnpocTpaHATbCA Ha obpasel,.

A2.4.1.2 CocTaB BUHTA.

A2.4.1.3 CKOpPOCTb UCNbITAHUSA.

A2.4.1.4 KonnyecTBO UCNbITyeMbIX 06pa3LoB.

A2.4.1.5 NHbopmaymsa 0 KOHAWLMOHUPOBaHNN.

A2.4.1.6 KoHAULMOHUPYOLWWIA pacTBop.
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A2.4.1.7 Harpy>XeHHbIi UIN HEHarpy>XXeHHblli (ECNN HArpyXXeHHbI, MepeyuncnsatoT Harpyskm).

A2.4.1.8 KpyTsiLLNiA MOMEHT A/151 YCTaHOBKM.

A2.4.1.9 MpunoxeHHas oceBasa Harpyska.

A2.4.1.10 TnybrHa ycTaHOBKM (MOXET 6biTb paccumtaHa Wam n3MepeHa).

A2.4.1.11 [aHHble 0 NpeABapuTeNbHON Hape3ke pe3b6bl B HANpaBASAWLWKNX OTBEPCTUAX. Ecnn pe3bba HapesaHa,
npuBOAAT pasmep, AuameTp 1 /IUHY MeTuuka.

A2.4.1.12 CKOpPOCTb UCMNbITAHUS YCTAHOBKM.

A2.4.1.13 CpepiHee 3HaueHue 1 cTaHJapTHOE OTK/IOHEHME KPYTALLLEr0o MOMEeHTa 191 YCTaHOBKU CEPUMN UCTbITYEMbIX
BVHTOB.

A2.4.1.14 OnucaHve matepuana ucnoitaTesibHOro 6s10ka.

A2.4.1.15 WcnbiTatenbHble 610kn. Hhopmauns o Tom. 66111 in 6710k NpeBapuTe/IbHO CMOYEHbI UK KeT.

A2.4.1.16 [lononHuTenbHble MnoBpexaeHus. [aHHble 0 N060M noBpexaeHun obpasuya BO BPEMS UCMbITAHUS
(Hanpumep, cpbiB ronoBkn, Aecopmanymm ucnbiTyemot obpasua u T. 4.).

A2.5 TOYHOCTb 1 MOTPELHOCTb

A2.5.1 To4yHOCTb

[JaHHble, ycTaHaB/MBalLME TOYHOCTb ATOr0 MeTofa MUCNbITaHWi, A0 HACTOALLEr0 BPEMEHUN HE MOJTyYEHbI.

A2.5.2 MorpewHocTb

MorpewHoCcTb He MOXeT OblTb YCTAHOB/IEHA, TakK Kak HeT MpMeMeMbiX KOHTPO/IbHbIX 3HAYEHWUIA, Y OHU He MOryT
6bITb NOJTyYeHbl, MOCKO/IbKY 3TO UCMbITaHWe SBAAETCA paspyLlaloLmm.
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MpunoxexHve A3
(o6s3aTenbHOe)

MeTof ncnbiTaHUA Ha OCEBOE BblpbiBaHUE paccacbiBalLWMXCA KOCTHbIX BUHTOB

A3.1 O6nactb NpUMeHeHUA

A3.1.1 [laHHbIli MeToA MCNOMb3YIOT AN U3MEPEHNS OCEBOTr0 YCUNNA HaTSHXKeHUs, He06X04MMOro ANl U3BEeYeHNs
UK nepesioma paccacbiBaloLLLerocs KOCTHOTO BUHTa OnpefesieHHoro marepuana. PesynbTaTbl, NONyYeHHblE C NOMOLLbIO
3TOr0 MeToAa MCMbITaHWUM, He nNpefHasHavyeHbl 418 pacyeTa Cuibl, TpebyeMoii ANA U3BMeYeHNA JaHHOro KOCTHOrO BUHTA
M3 KOCTU YesioBeKa WM XMBOTHOrO. TOT METOA WCMbITAHUS NpefHasHayeH TONIbKO A1 U3MepeHus eamHoobpasns
NCMbITYeMbIX N34eNnii U CPaBHEHUA X MPOYHOCTY.

A3.1.2 laHHblli MeTOA UCNbITAHUA MOXET He MOAXOANTL A5t Bcex 061acTeil NpMMEHEHNs UMNIaHTaToB. Monb3oBaTesio
pekomeHAyeTCcs pacCMOTpeTb Lies1ecoobpasHoOCTb NPYMEHEHNA MeToAa, yuuTbiBas cneyntuky NcnbiTyeMblX MaTepuasnos
M VX BO3MOXHOIO MCNO/Ib30BaHuS.

A3.2 AnnapaTtypa

A3.2.1 NcnbliTaTenbHaa ycTtaHOBKa

MallumnHbl, ncnonb3yemMble A1 UCMbITAHNA OCEBON MPOYHOCTU BUHTOB Ha BbipblBaHWE, [O/HKHbI COOTBETCTBOBATb
Tpe6oBaHusAM npakTukn E4. [ns ucnbiTaHuii MOXeT MCNo/b30BaTbCA yA0BAEeTBOPAOLWAA TPeboBaHNAM MCnbiTaTebHas
ycTaHoBKa, MpuBefeHHas Ha pucyHke A3.1. 3Ta ycTaHOBKa [O/DKHA BKIOYATb UCMbITATENbHLIA 610K U3 MaTepuana,
KOTOpbI/i cooTBeTCTBYeT cneyndunkayun ®1839. 1 3axnm Ana ucnbitatenbHoro 6,10ka. B gononHeHne K aTum TpeboBaHnAM
3aXKUM 415 UCMbITaTesIbHOro 6710ka AO/KEH ObiTb AOCTATOYHO XECTKMM, YTOObl OTK/IOHEHME Npu TpebyeMblX YCN0BUAX
HarpyxeHusi 6b110 He3HaunTeNbHbIM. 3aXUM ANS UCNblITaTeNbHOro 6/10ka JO/HKEH MMeTb MUHVWMasIbHbIA NPOMEXYTOK
3axBaTa B NSATb pa3 GO/MbLUMIA, YeM AuamMeTp KOCTHOrO BUHTA, NPU PacrnosioXeHUN BUHTA NO LEHTPY MexXay 3axBaTamu.
MpomMexyTok 3axBaTa [A0/HKEH OCTaBaTbCA HEN3MEHHbLIM Ha NPOTSXXEHUN UCMbITaHWA.

A3.2.2 icnbiTaTenbHblii 610K

VcnbiTaTenbHblli 6/10K fO/MKEH 6bITb U3rOTOB/IEH M3 OAHOPOAHOIO Marepuana B COOTBETCTBMM CO cneundukalmei
$1839. B cOOTBETCTBUM C TPEBOBAHUAMU BEPXHAS W HWXKHAS MOBEPXHOCTU [OJ/KHbI ObiTb MAOCKAMMW, FNafkumu un
napannenbHbiMu (B npefenax 60.4 mm), 4yTo6bl 06ECNEeUnTb Takce 3akpenseHne NCnbiTatenlbHoro 6510ka B yCTaHoBKe, npu
KOTOPOM BEepPXHSSi NOBEPXHOCTb ByAeT pacnonoxeHa nod yrnom 90" no OTHOLLIEHUIO K 0CeBO TMHUM UCTbITyeMOro obpastua.
Kpas ncnbitatensHOro 6510ka JO/MKHbI UMeTb Takme KOHTYpPbl WAV NepneHauKynsipHOCTb, YTO6bI rapaHTMPOBaTh, YTO 3aXUM
ANA ucnblTaTenbHOro 610ka byaeT yaepxusaTb 610K, He JONYCKas OTHOCUTE/IbHOTO ABUXEHNSA 1 He Aedopmupys 610K BO
BPEMS 3aX1UMa UAW UCTbITaHNS.

A3.2.3 PeructpaTtop faHHbIX

YCTpoiCTBO AN perncTpaunm AaHHblx JO/MKHO o6ecneunBaTb HeNpepbiBHYIO 3annchb Harpy3ku 1 COOTBETCTBYHIOLLErO
cMmeLeHus.

A3.2.4 CunoBasa pama

MallUmnHbI, UICNOMIb3yeMble 415 UCMbITaHWUIA, 4O/MKHBI OTBeYaTb TpeboBaHUAM NpakTvkn E4. Harpysku, ncnonb3yemblie
B flaHHOM MeToAe WMCNblTaHWii, JO/MKHbI HAXOAUTLCA B Npedenax Avana3oHa Harpy>XXeHus ucnbiTatelbHOW MallnHbl, Kak
370 onpejaeneHo B NpakTuke E4.

A3.2.5 Harpy3oyHasa ycTtaHoBKa

[Ana npunoxeHns pacTAarvBatoleid Harpyskm Ha KOCTHbIA BWMHT [AO/HDKHO ObliTb MCMOML30BAHO noAxogsliee
npucnoco6neHne. Harpyska fo/bkHa nepegaBaTbCsi Yepe3 rO/I0BKY BWHTA M coBnajatb C NPOAO/bHOW OCbl BUHTA.
YcTaHoBKa A0/KHA MMeTb CNOT AN 3axBaTa lO/I0BKM BUHTa 6€3 KOHTakTa cO CTepXHeM BuHTa. [ns obecnevyeHus
COOCHOCTY CNOT AO/MKEH UMETb CHepPUYEecKyto BbieMKy, B KOTOPYIO MOXEeT NOMEeCTUTLCA Fro10BKa BUHTA HENOCPeACTBEHHO
noA NpUIOXKeEHHOW HarpysKoii.

A3.3 Mpoueaypa

A3.3.1 YcTaHOBKa UcnbiTyeMoro o6pasua

KoCTHble BUHTbI AOMKHbI ObiTb BCTAB/IEHbI B CTaHAAPTHbLIA MaTepuan B COOTBETCTBUWU C METOAOM WCMbITAHWUA Ha
KPYTALMIA MOMEHT NpW yCTaHOBKe (CM. npunoxeHune A2). BUHTbI cnefyeT ycTaHaBIMBaTb CO CKOPOCTbo 0T 1 40 5 06/MUH
Ha rny6uHy 60 % oT obLieli A/IMHbI BUHTA C NOJIHOWN pe3b60ii, a y BUHTOB C YACTUYHOW pe3b60il BCce BUTKM AO/DKHbI ObiTb
BCTaBJ/IEHbI B UCMbITATE/IbHYIO CPOAY.

A3.3.2 OceBasi NPOYHOCTb UCMbITYyEMOro o6pasiua Ha BbipbiBaHue

WcnbiTaTenbHblli 6/10K U 3aXUM UchbITaTeNbHOro 610ka (CM. npunoxeHne A2) AoMXHblI 6biTb 3akpenneHbl Ha
OCHOBaHWW CWUI0BOI pamMbl TakuM 06pa3om, YTOObl MPOAO/IbHASA OCb BUHTA COBMELLaNach C HanpaBieHneM NpuIoXKeHHoM
Harpy3ku. [0noBka BWHTa [O/DKHA OblTb NOMELIEHa B CAOT Harpy3ouvHOl YCTaHOBKW U BCTaBleHa B cdepuyeckoe
yrny6neHve. 3aTeM Harpy3ouHylo YCTAaHOBKY 3aKpennsioT Ha CuI0BOW pame. PacTsarvBalollylo Harpysky cnegyet
npuknagpiBaTe K UCNbITyeMoMy 06pasLy CO CKOPOCTbi0 5 06/MWH, nMoka BUHT He BbliifeT U3 CTPOsi AN He ByfeT u3bAT
13 ucnbiTaTeNlbHOro 6110ka. Harpyska. H. 1 cooTBETCTBYlOLLEE CMELUeHNe Harpy3o4HO YCTAHOBKM, MM. AO/KHbI 6biTb
3adKCpoBaHbl C MOMOLLbIO perncTpaTopa AaHHblX C yKasaHneM MakCUMasibHOW NPUIOXEHHOW Harpyskn 1 xapakrepa
nosIoMKM (CTepXeHb BMHTA, pe3bba BUHTA UM BbIXOA U3 CTPOS Matepuana).
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Load

Rxod to load Frame

Load Harpyska

Grip Span MpomexyTok 3axBaTta

Test Block McnbiTaTenbHbIi 610K

Clamp and Base 3aXuM 1 oCHOBaHue

Insertion Depth ny6vHa ycTaHoBKM

Fixed to load Frame 3akpensieHo Ha CUI0BOW pame

PucyHok A3.1 — McnbiTaTe/ibHasA ycTaHOBKa Ha BblpblBaHWE

A3.4 BbluncneHne unu nHTepnpetaynsa pesynbtatos

A3.4.1 OceBas NPOYHOCTb Ha BbipbiBaHNe

OnpepfensoT OCEBYI0 NPOYHOCTb Ha BbipbiBaHWe. H. ucnbiTyemoro obpasua C MOMOLLbI0 KPUBOW 3aBUCUMOCTU
CMELLEeHNA OT HarpysKkn nNpu MakCumanbHo Harpyske, JOCTUTHYTON B XOA€e UCNbITaHUs.

A3.5 OTveTr

A3.5.1 MpuBoAAT ceayoLLyo UHPopMaLMIo:

A3.5.1.1 WNpeHTUdMKauns BuHTA. Mcnonb3ylT fAaHHble BCeX NPUMEHUMbIX cneuucpukaumin ACTM unu NCO.
KOTOpblE MOTYT PacnpocTpaHATLCA Ha obpasel,.

A3.5.1.2 CocTaB BUHTA.

A3.5.1.3 CKOpOCTb UCMbITAHUA.

A3.5.1.4 KonuuectBo UcnbiTyemMbix 06pasLoB.

A3.5.1.5 ViHchopmaumsa 0 KOHAULMOHNPOBAHNN.

A3.5.1.6 KoHAMUNOHMPYIOLWKIA pacTeop.

A3.5.1.7 HarpyXeHHbll UM HeHaTPY>XEHHbI (€CNN HArPYXXEHHbIW, NepeyncnsioT Harpysku).

A3.5.1.8 OceBasi NPOYHOCTb Ha BblpbiBaHUE.

13
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A3.5.1.9 CpegHee 3HA4YEHWE U CTaHAAPTHOE OTK/IOHEHME 0CEBOV MPOYHOCTU Ha BbIpbIBAHWE AN CEPUN UCTIBITYEMBIX

BUHTOB.

A3.5.1.10 Mny6buHa ycTaHOBKM.

A3.5.1.11 TonuwuHa ncnbiTatesibHOro 610ka.

A3.5.1.12 OnucaHve martepuana ucnbiTaTesbHoOro 61oxa.

A3.5.1.13 XapakTtep No/10MKH.

A3.5.1.14 WcnbiTatenbHbie 6/10kn. JaHHble 0 TOM. 6blAn N1 6710k NpeABapuUTENIbHO CMOYEHbI UK HET.

A3.5.1.15 lononHuTeNnbHble nospexaeHus. ViHopmauna o nobom nospexpeHnn obpasua BO BPeEMSA WUCMbITAHUA

{Hanpumep, cpbIB roNoBKKM, fecopmaLm UcnbITyemoro obpasuya u T. 4.).

A3.6 TOYHOCTb M NOTPELWHOCTb

A3.6.1 TouHOCTb

[aHHble, ycTaHaBnMBalwLme TOYHOCTb 3TOT0 METOAA UCMbITaHWA, A0 HACTOALLEr0 BPEMEHN He NOyYeHbl.

A3.6.2 NorpewHocTb

MorpewHocTb He MOXeT BbiTb yCTAaHOB/IEHA, TakK Kak HeT MPUeMsieMblX KOHTPO/IbHbIX 3HAUYEHWIA, 1 OHU He MOTYT 6bITb

NOJIyYEHBbI, MOCKObKY 3TO UCMbITAHUE ABASIETCA paspyLUalLLIMM.

14
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MpunoxeHne A4
(o6s3aTenbHoe)

MeTog ucneiTaHna Ha n3rné paccacbliBalOWNXCA KOCTHbIX NAaCTUH
C O4HUM LUUKNOM HarpyxeHus

A4.1 O6nacTb NpUMeEHeHUs

A4.1.1 3TOT MeTOA ONuCbIBaEeT UCMbITAHNS Ha W3NG C OAHUM LMK/IOM HarpyXeHus 415 onpefeneHns BHyTPEeHHUX
CTPYKTYPHbIX CBOWCTB paccachIBalOWMNXCSA KOCTHbIX NNACTWUH. [JaHHbI MeTo UCMbITaHUA U3MePSIET XXeCTKOCTb nNpu n3rnbe,
XEeCTKOCTb KOHCTPYKLMMW MPK U3rnbe n NpoYyHOCTb NMPU M3rmbe KOCTHbIX MIaCTUH.

A4.1.2 3TOT MeTof WCNbITaHUi Npu3BaH o6ecneynTb Cnocobbl OnNpeAenieHNss MexaHUYeckux XapakTepucTuk
pas3NNyHbIX KOHCTPYKLMIA KOCTHbIX NAacTuH. MeToA He npeAHasHayeH Ana onpefesieHns YpoBHA (PYHKUMOHANbHOCTN
KOCTHbIX NNACTUH, TaK Kak AaHHblX, 4TO6bl NpeAcka3aTb NOCNEACTBUAA UCNO/b30BaHNA KOHKPETHOR KOHCTPYKLUN KOCTHOM
NAacTUHbI, HEJOCTAaTOYHO.

A4.2 TepmuHonorus

A4.2.1 0,2 % KoMneHcauus cmeweHus g, mm: Crtolikas gecopmanusi, paBHas 0.2 % ANUHbI NPOMeXyTka OT
LeHTpa Harpysku (Touka B Ha pucyHke Al.2).

A4.2.2 xecTKoCcTb Npu n3rnbe K, H/MM: XKecTKOCTb KOCTHOI NAacTUHbI, MaKCUMasbHbI/ HAKIOH IMHEAHOTO yyacT-
Ka ynpyrocTu KpMBOI 3aBUCMMOCTY HArpy3kn OT CMELL,eHNSA TOUKM Harpy>XeHus npy npoBeAeHnn UCMbITAHUS B COOTBETCTBUM
¢ A4.5 (cm. HaknoH NuHUKM OA Ha pucyHke A4.1).

A4.2.3 npoyHOCTb npu n3rnbe. H m: MPOYHOCTb XECTKON NNACTUHBI, U3rnbatoLnii MOMEHT, Heob6XxoAnMbIi ANs
co3fiaHna 0.2 %-Holi KoMNeHcauun CMeLLeHnsa Npu NpoBeAeHNN UCNbITaHUA B COOTBETCTBUM C A4.5 (CM. m3rmbaowmi
MOMEHT, COOTBETCTBYWOLWMNA Touke B Ha pucyHxe A4.1). Ecnn koCTHas nnacTuHa paspyliaetcs A0 AOCTMXEHUs
noaTeepxaatoleli Toukn, NPOYHOCTbL NpU N3rnbe cnedyeT onpefensTb Kak U3rndaoWwmnii MOMEHT B MecTe paspyLUeHus.

A4.2.4 ecTKOCTb KOHCTpPyKUuuu npu u3rmbe EIB HmM2 IXXecTKOCTb KOCTHOW NAacTUHbl, CTaHAapTHas
ahheKkTMBHAA XKECTKOCTb Ha U3rnMb KOCTHONM NAACTVHbI, yunTbiBalOLWasa BAUAHNE UCMbITYEMON KoHduUrypauun. 4na atoro
MeTofa WCMNbITAHWUA XECTKOCTb KOHCTPYKLMKM Npu u3rnbe onpegensieTcs no M3rmby KOCTHOW NAAcTUHbl U UCNbITyeMol
KOH(Urypauum B 04HOM LMK/IE HarpyxXeHus.

Load (N)
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Plate Length (L) [OnvHa nnactuHbl L
Plate Width (w) WnprHa nnacTuHbl w
Plate Thickness (b) TonwwmHa nnacTuHel b
A-A A-A

PucyHok A4.2 — Pa3mepbl KOCTHOW NAacTUHbI

A4.2.5 pnvHa KOCTHOI mnacTuHbl L, MM: JIMHeliHbI/i pa3Mep KOCTHOI MAacTWHbI, N3MepPEeHHbI BAOb NPOAO/b-
HOI OCK. Kak NokasaHo Ha pucyHke A4.2

A4.2.6 TONWMHA KOCTHOW NAACTUHbI b. MM: TONLWMHA KOCTHO NAACTUHbI (CM. PUCYHOK A4.2).

A4.2.7 WUpUHa KOCTHOW NAacTUHbl W. MM: LLIMpuHa KOCTHOW nnacTuHbl (CM. pucyHok A4.2).

A4.2.8 UeHTpanbHbI MPOMEXYTOK a. MM: PaccTtosiHne Mexpgy ABYMS Harpyxawwumu ponvkamm (CM. pucy-
HOK A4.3).

A4.2.9 npegen NpoYyHOCTM Npu n3rnbe: MakcumanbHOe HanpsxeHue npu usrnbe, Bblgepxmnaemoe 06pasLom
€0 BpeMs uUCMbiTaHWsA Ha n3rnb. HekoTopble mMaTepuasbl, KOTOpble He paspylalTca npu gedopmauymax He 6onee 5 %.
MOryT AaBaTb KPUBYIO 3aBUCMMOCTU AechopMaLMi OT Harpyskuy, nokasbsiBaloLLyto TOUKy, B KOTOPOIi Harpyska He Bo3pactaeT
C yBenuueHvem gedopmaunu, T. e. npeden Tekyyectn Y (CM. meToabl ucnbitanuini 1790, pasgen 12.4).

A4.2.10 paspywatuan Harpyska Fne. H. Harpyska, npusioxeHHas B MOMEHT pa3pyLUeHnUs KOCTHOI NNacTuHbI.

A4.2.11 HarpyxaeMmblii NpomMexyTok h. MM: PaccTosiHne mexay HarpyxatLymMm posinkom 1 6amkaiLiMm OnopHbIM
pPONIMKOM (CM. pucyHok A4.3).

A4.2.12 nnactuyeckas gedopmayus, Mm: MocTosHHOe n3MeHeHne hopmbl UK pa3mepa Tena 6e3 paspylueHus,
co3gaHHoe nyTem A/INTE/IbHOTO HanpshKeHUs, NpesbIllaoLWwero npejen ynpyroctu Marepuana.

A4.2.13 makcumanbHaa gonyctuMmas Harpyska P. H: MpunoxeHHas Harpyska B Touke nepeceveHus nuHum TCc
KPUBOIA Harpyskn B 3aBUCUMOCTMW OT CMELLLEHNA TOUKMN HArpy>XeHus (CM. pucyHok A4.1).

A4.3 Annapartypa

A4.3.1 TunuuHasa ncnbiTaTenbHas KOHUrypauma npegcrasneHa Ha pucyHke A4.3.

A4.3.1.1 Bce Harpysku cnegyeT npuknagbiBaTb Yepes posivku OANHAKOBOro AnameTtpa (auameTp povka 3aBucuT
0T pa3Mepa MnacTuHbl). BbibpaHHbIii ArnameTp posivka He AO/KeH NpeBbillaTh PAcCTOsIHNE MeXAy ABYMS COCefHUMM
OTBEPCTUSAMMW AN BUHTOB B UCMbITYEMOI KOCTHOW NnacTuHe.

A4.3.1.2 ina ucnbITaHNA NIOCKAX KOCTHbIX MIACTUH WU KOCTHbIX MIACTUH C UCKPUBJIEHHBLIM MOMNEPEYHbIM CeUYeHneM,
B KOTOPOM OTK/IOHEHME OT M/IOCKOCTU B LleHTpe NnacTuHbl He npesbiwaeT W6, cnefyeTt UCNONb30BaTbh POANKA LUAUHAPK-
yeckoli (hopMbl. cnbiTaHne Apyrnx KOCTHbIX NIACTUH NPOBOAAT C UCNO/b30BAHNEM POJINKOB NPOUANPOBaHHO| hopMbl,
COOTBETCTBYIOLLE/ NoNnepeyHoOMy CeYEHU0 UCNbITYEMOW NAAaCTUHBbI (car. PUCYHOK A4.3).

A4.3.1.3 Harpyxaiouine v ornopHbie posiMk1 JODKHbI 6bITh PACMONOXEHbI CeAytowmnm obpasom:

1) HarpyxatoLie ponmku AOoMKHbI 6bITb PACNONOXKEHbI TAKUM 06pa3oM, YTO6bI Mexay HUMK Nomellanuch asa

OTBEPCTUA AN1A BUHTOB. CDVIKCVIpyIOT ANMNHY LEeHTPasIbHOIo npomMeXxyTka.
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Force

Loading Rolere

Bone Plate
8upport Rollersy s h,
Fted to Load Frame

Force Cuna
Loading Rollers Harpyxatowme ponukm
Support Rollers OnopHble PONNKN
Bone Plate KocTHas nnacTtuHa
Fixed to Load Frame 3akpensieHo Ha cu10Boli pame
h h
a a
h h

PucyHok A4.3 — YcTaHOBKa A5 UCMbITAHWIA HAa U3rM6

(2) OnopHble PONMKN AOMKHBI BblTb PACMOIOXEHbI HA PABHbIX PACCTOSTHUAX OT COCEHUX HarpyXatLLux poankos
Takum o6pasom, 4ToObl ABa OTBEPCTUA A1 BUHTOB NOMELLANCh MeXy COCeAHUMUN HarpyXaroLwmnmmm u onopHbIMU POn-
Kamu. PUKCUPYIOT paccTosiHME MexXAy HarpyXatoLum posiMkom n 6amKaiinM ONOPHbIM POSIMKOM.

(3) NMpwu pekomeHAyeMOW KOHpUrypauum UCnbITaHUA HarpyxatLliue ponvku pacnonaratT CO CMELEHUemM npu-
MEpPHO Ha TPeTb PacCTOAHNA MeXAy OMOPHLIMU POSINKAMMK.

(4) Mpunaraemas Harpyska [0J/XHa PaBHOMEPHO pacnpefenaTbCa Mexay ABYMS HarpyxaroLwumMm posimkamu.

A4.3.1.4 AnbTepHaTuBHble KOHMUTypauumn UCnbiTaHUs, NCNOMb3yeMble Npu OnpeAesieHNn CBOWCTB KOCTHbIX mna-
CTUH NPW 13rnée B OJHOM LVK/E HArpyXeHus, JO/KHbI OblTb OTPaXeHbl B 0TYETE 06 UCMbITAHUN.

A4.4 OT6op 06pasLoB

A4.4.1 B kavecTBe 06pa3L,0B MOXHO MCMNO/b30BaTb KOCTHbIE MAACTUHbI PA3HOW A/TMHbI, HO C HOMUHA/IbHO OfMHaKO-
BbIMW CEYEHMAMMU, U3 OAHOrO 1 TOTO Xe matepuana.

A4.5 Mpouepypa

A4.5.1 MNomelalT KOCTHYK NAacTUHY B UCNbITATE/IbHOE YCTPOWCTBO M pacnosiaraloT ee crnefyowmm o6pasom:

A4.5.1.1 PacnonaratoT KOCTHYI0 NAacTUHY Takum 06pasom, 4ToObl Harpyxatolme posiMku conpukacanncb C TOW
NOBEPXHOCTbIO NNACTWHbI, KOTOpas npeAHasHavYeHa 4151 KOHTaKTa C KOCTbH.

A4.5.1.2 Ecnun KoCTHas nnacTuHa CUMMeTpUYHa, pacnonaraloT ee Takum 06pa3om, 4Tobbl 4Ba BHYTPEHHUX OTBEP-
CTUSA AN11 BUHTOB NOMeLLaICb CUMMETPUYHO MEXAY HarpyxaroLwumMmm poamKkamm.

A4.5.1.3 Ecnu nnactuHa MMeeT LieHTpanbHoe pe3b6oBoe OTBEPCTME, pas3MellalnT ee Takum 06pa3om, 4Tobbl 3TO
oTBepcTMe 1 Nboe Apyroe pe3b6oBoe 0TBEPCTUE BOblI PACNOMOKEHBI CUMMETPUYHO MEXY Harpy>XatoLwnummy poankamu.

A4.5.1.4 Ecnun nnacTuHa acMMMeTpUYHa, pasMeLlaroT ee Takum 06pa3om, 4Tobbl ABa pe3b60BbIX OTBEPCTUS Ha-
XOAMNNCb MEX[Y Harpyxarwowmmm povkaMu, a Mecto passioma, A8 COefIHEeHNs KOTOPOro oHa npejHasHavyeHa, Takke
HaxoAunock 6bl MeXAy HarpyXawLnMy ponkamu.

A4.5.1.5 Heobxoa1mo y6eanTbCA B TOM. HTO Harpyxarolue posimku He cConpukacaroTca ¢ TEMU YacTAMU NNACTUHbI,
B KOTOPbIX €CTb pe3b60Bble 0TBEPCTUSA. [0 BO3MOXHOCTU OMOPHbIE POMKN TakKe He AO0/HKHbI KacaTbCsl Tex yacTei nna-
CTVHbI. B KOTOPbIX €CTb Pe3b60Bble 0TBEPCTUSA.

17



rOCT P 57388—2017

A4.5.1.6 BbipaBHUBAKOT NPOAOJIbHYI0 OCb KOCTHOM NAACTUHBI TakuM 06pa3oM, UTO6bl OHa cTana nepreHAnKyAsapHoi
K OCSIM POJIMKOB.

A4.5.2 MpuknagbiBaloT BO3pacTalOLyl0 Harpy3ky WM. WCMOMb3ysi KOHTPO/Sb MepeMelieHus, COo34alT KpUBYio
HarpyxeHus (Harpyska — nepemeLleHne) 6o aBTOMaTUYEeCKU, IM60 NPUMEHSISt YNCIIOBbIE AaHHbIe, MOJyYeHHbIE B X04e
UCMbITAHUS.

A4.5.3 OnpegensioT XecTkocTb NPy U3rMbe, XEeCTKOCTb KOHCTPYKLMKM Npu n3rmbe M MPOYHOCTL Npu usrmbe ans
KaXKZOM UCMbITYeMOli KOCTHOM NAacTUHbl B COOTBETCTBUM CO CIEAYIOUWUM METOLOM:

A4.5.3.1 KpuBasi 3aBUCUMOCTU CMELLEHWUSI TOUKM HArpyXeHus OoT Harpysku (cM. pucyHok A4.l) cosgaetcs nm6o
aBTOMATMYECKU, IGO0 C MOMOLLBI0 YNC/IOBbIX JAHHbIX, MOTYYEHHbIX B XOA4E UCMbITAHUSI.

(1) Haco3gaHHOM rpadvike CMeLLeHUs TOUKM Harpy>XeHWUsl B 3aBUCUMOCTU OT Harpy3ku NpOBOAST NPSIMYIO NIMHUIO
Hau/yyllero cooTBeTCTBUA OT Yepes HauabHYIo (JINHEHYI0) YacTb KPUBOIA.

(2) OnpepfensioT KecTKOCTb KOCTHOM NAACTUHBI MPU U3rMbe NyTem BblUUCAEHUS HaknoHa NuHUM OT.

(3) OnpeaensoT XecTKOCTb KOHCTPYKLMM KOCTHOM M/1IACTUHBI NPY U3rnGe C NOMOLLLIO C/IeAYIOLLEr0 BbIPAKEHUS:

(2h + 3a) Kh2
Ela= 1 (A4.1)
roe
£/, — XeCTKOCTb KOHCTPYKUMK npu usrnée. H m.
K — >ecTkocTb npu nsrnbe. H/mm.
a — [/IMHa LEHTPANLHOTO NPOMEXYTKa, MM.
N1— [AnuHa Harpyxaemoro npomexyTka, M.

MpumeyaHune — TakKkak METOA UCNbITaHUIi TPeByeT BK/IOUEHNS Pe3b60BbIX OTBEPCTUIA B 06/1aCTb LIeHTPaIbHOTO
NPOMEXYTKA, XXECTKOCTb KOHCTPYKL MW KOCTHO NAAcTUHbI AelCTBUTENIbHO NpeAcTaBnseT coboii cpeaHee 3HavyeHve Ele B
3ToW obnacTu.

(4) BbluncnsT 0,2 %-Hyl0 KOMMEHcauNo CMeLLEHNSA C MOMOLLbIO CNeAyoLWero BblpaXeHus:
g =0,002 a, (A4.2)

rae g — KoMneHcauusa cmelleHus,
a — ANIMHA LEeHTPasIbHOro NpoMexyTka, MM.
(5) Ha rpathuke 3aBMCMMOCTW CMELLEHUSI TOUKN HArpyXEeHWsi OT Harpysku OTMepsiioT o0Tpe3ok OT. paBHbIi (.

3aTem NpoBOAAT NMHUIO TN. NapannenbHyto OA.
(6) HaxomAT MakcMManbHO AOMYCTUMYIO HArpy3ky B TOUYKE MepecedeHus iMHUM TC C KPUBOI CMELLEHNSI TOUKN

Harpy>XeHus B 3aBUCUMMOCTU OT Harpysku.
(7)  BbluncnsAT n3rnéaowunii MOMEHT C NOMOLLbIO C/leAyioLLero BbipaXeHus:

n3rnbarLmii MOMeHT, paBHblli Pb<2. (A4.3)

rae P — makcumanbHo gonyctumas Harpyska. H.
h — Harpyxaemblii MPOMEXYTOK, MM.

8) EC/1 KOCTHas M1aCTUHA BbIXOAWT U3 CTPOSI 40 TOTO, KAk KpUBAsi CMELLLEHUSI TOUKM HATPYXEHUs B 3aBUCUMOCTU
OT Harpysku nepecekaet MHWIO BC. BbIUNCAAIOT NPOYHOCTb NPU U3rMGE C NOMOLLbIO CeAYIOLLEr0 BblpaXeHus:

ETax Nl

2

(A4.4)

rae Prak— paspywarpouian Harpyska. H.

h — Harpyxaemblii TPOMEXYTOK, MM.

A4.6 OTuer

A4.6.1 MpnBOAAT CneayoLLyo NHopmaymio:

A4.6.1.1 NaeHTUMUKaLMSA KOCTHOW NAaCTUHbI

Vcnonb3yloT CCbINIKM Ha BCe NMPpUMeHMble cTaHgapTHble cneyundukauny ACTM nnm NCO. koTopble MOryT pacnpo-
CTpaHATLCA Ha obpasel,.

A4.6.1.2 OnnucaHune nnu cotorpadus KoHpurypaymm ncnbiTaHns nmbo n 1o u gpyroe.

A4.6.1.3 Pa3mepsbl LeHTpasibHOro NPOMEXYyTKa U Harpyxaemoro npomexyTka, J/1u a.

A4.6.1.4 KonnuecTBO UCMbITyeMbIX 06pa3LioB.

A4.6.1.5 VNHchopmaymsa 0 KOHAULVOHNPOBAHNN.

A4.6.1.6 KoHAWLMOHMPYOLWMIA pacTBop.
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A4.6.1.7 HarpyXeHHbI# UM HeHarpy>XeHHblii (eC/in HarpyXXeHHbl, NePeyncnsaoT Harpysku).

A4.6.1.8 0.2 %-Has KOMNeHcauuna CMeLwweHns q. Mcnonb3yemas 415 onpefeneHns NpoYyHOCTU npu nsrnbe.

A4.6.1.9 MnacTnyeckasn gecopmauus

MocTosiHHOE M3MeHeHne hOopMbl UM pasmepa Tena 6e3 paspyLlleHusi, co3gaHHoe nyTeM ANNTENbHOTo Hanpsxe-
HWSA. NpeBbIWAalLWEero npeaen ynpyroctu marepuana.

A4.6.1.10 CpefHee 3Ha4YeHWe W CTaHAAPTHOE OTK/IOHEeHWe 3Ha4YeHWi XXeCTKOCTW Npu u3rmbe ANa cepun UcCnbiTye-
MbIX KOCTHbIX M1ACTUH.

A4.6.1.11 CpegHee 3HAYEHWE U CTAHAAPTHOE OTK/IOHEHWE 3HAYEHWIH KECTKOCTU KOHCTPYKLMM ANIA CEPUN UCTbITye-
MbIX KOCTHbIX MIACTUH.

A4.6.1.12 CpepHee 3HauyeHWe U cTaHfapTHOE OTK/IOHEHWe 3HaYeHWli MPOYHOCTU NpY U3rMbe ANA cepun UcnbiTaH-
HbIX KOCTHbIX NAACTUH.

A4.6.1.13 KonnyecTBO KOCTHbIX NMACTUH, BblWEALIUX U3 CTPOSI BO BPEMS UCTbITAHUSA.

A4.6.1.14 lononHUTEe IbHbIE NOBPEXAeHUs

[JaHHble o no6om nospexgeHnn obpasua BoO BpEMS UCMbITAHUA (Hanpumep, CPbIB rOM1I0BKK, AethopmaLlumn ncnbiTye-
Moro obpasua u 1. 4.).

A4.6.1.15 MeToj (CMelLeHre uam Harpyska) u 4acToTa, UCNo/b30BaBLINECs 415 KOHTPOSA UCTbITaHUA.

A4.7 TOYHOCTb M NOTPEWHOCTb

A4.7.1 TOYHOCTb

[laHHble, ycTaHaBNUBaOLWMe TOYHOCTb 3TOTO MeToAa UCMbITaHWIA, 0 HACTOALLEr0 BPEMEHU HE NMOMYYEHbI.

A4.7.2 NMorpewHocTb

MorpewHocTb He MOXET ObITb YCTAHOB/IEHA, TaK Kak HeT NpuemieMbiX KOHTPO/bHbLIX 3HAYEHWA, N OHW He MoryT
6bITb NOJTyYEHbl, MOCKO/IbKY 3TO WUCMbITaHNEe ABMAETCA paspyLliaiLmm.
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Mpunoxexne X1
(MHbopmaLnoHHOE)

O6ocHoBaHue

X1.1 O6uwee obcyxaeHue

X1.1.1 Vicnonb3oBaHue paccacbiBalLWMXCs NOIMMEPOB A1 BHYTPEHHeW hukcauun nMmnnaHTaToB uMeeT psg no-
TeHUMasbHbIX U TEOPETUYECKUX NPeuMyLLecTB N0 CPpaBHEHWNIO ¢ MeTasinamu. OHU YCTPaHAIT HE06X0A4MMOCTb XUpypruye-
CKOTO M3B/IEYEHUs, YMEHbLUAOT BEPOATHOCTb afanTUBHO NepecTpoiikn KocTu. MockobKY OHU paccacbiBaloTCa, TO nepe-
[aloT Harpy3ky 06paTHO Ha 3aXMBalOLLY0 KOCTb W HE BANSAIOT Ha peHTreHonornyeckne nuan MPT mMeTofbl BU3yanusauuu.

OpHako paccacbliBaloLWmecs noanuMepbl UMET psf orpaHuyeHunii. Mpu pasnoXeHnn OHU BbICBOGOXAAKT KUC/bINA
MOHOMeEp, KOTOPbI/i MOXET MPUBECTU K ayTOKaTa/lMTUYBCKON Aerpagauumn n aumposy, 0CO6eHHO npu pasnoxeHun 6onee
MaccKBHbIX YacTeil. OHU He ABNAIOTCA «BNOAKTUBHBLIMUY» U HE CBA3bIBAIOTCA C KOCTbIO, a TakKe UMEeT OrpaHuyeHHYo
BO3MOXHOCTb 6bITb 3aMeLLeHHbIMW KOCTbIO, KOrfa No/IHOCTbI0 paccacbiBaloTCsa. OHU HEBUAUMbI ANS PEHTTEHOBCKOrO 13-
JlyYeHuns.

X1.1.2 Ans TOro 4to6bl NPeoAosieTb HEKOTOPble HeAOCTaTKM UCMOMb30BAHUSA OAHWX MONMMEPOB, 6bln paspabo-
TaH Lenblii pag CUHTeTUYeCKUX paccacbiBaloLUXca KOMNO3UTOB. OHU COCTOAT U3 MOSIMMEPHOM MaTpuLbl B COYETaHUN C
6MOaKTUBHLIM KEpaMMUUYECKMM HanosHUTEeNneM, Takum kak pocdat kanbuma TCP unu rugpokcmanatut HA. HanonHutens
npegocTasnseT psag npenmyliects gna nonmmepa. OH obecneunBaeT UCTOUYHUK OCTEOKOHAYKTUBHbIX YaCTUL, HA OCHOBE
Kanbuna Ans obneryeHns BpacTaHWs B NPU/eratwLlylo KOCTHYI TKaHb. OTO yBesiMumBaeT 3M1aCTUYHOCTb Nosammepa, u
Takum 06pa3oM MHTerpayus ¢ KoCTbl CTAHOBUTCA BO3MOXHOW, 4TO ycunnsaeT NOroleHne peHTreHOBCKNX yyeid, cno-
co6CTBYS BU3yanusauum, n obecneunaeTt 6ydepHblii adheEKT, YTO CBOAUT K MUHUMYMY BEPOATHOCTb pa3BUTUS ayTokaTa-
nuTuyeckol aerpagaunm n auyngosa. Kpome Toro, oH MOXeT ObITb 3aMeLLeH KOCTbI0 NOC/e paccacbiBaHUA UMAAaHTaTa.

X1.1.3 Mo mepe pa3paboTkn paccacblBaloLNXCA NOMMEPOB U NOMMEP-KEPAMUYECKUX KOMNO3UTOB A/151 UCMOSb-
30BaHNA B UMMNAAHTUPYEMbIX YCTPONCTBAX NOABMIACb HEOOXOAMMOCTb YCTAHOBUTb CTaHAApTHble MeTOAbl UCMbITaHWM,
KOTOpble NOMOryT onpeAennTb XapakTePUCTUKN MaTepuana u M3aMeHeHue co BpEMEeHeM MeXaHUYeckux CBOWCTB B Moge-
nnpyemMoii hmsnonornyeckoin cpege. flaHHas cneunduvkayma npegHasHadeHa 4ns npegoctaBieHns nosesHom n nocnepao-
BaTe/IbHOV MHhopMaLMK, OTHOCALENCA K TEPMUHOMOMN, 3KCNIyaTaLMOHHbIM XapakTepucTukam n npuMeHeHnto MeTo08
MCNbITAHUIA ANA paccacbiBalOWMXCA YCTPOICTB.

X1.2 Vicnonb3oBaHve 06pasLoB A8 UCMbITAHWA, OTANYAKOWKNXCA N0 JOPMe OT KOHEUHbIX KOHMrypauuii nmniaH-
TaToB. MOXeT GblTb MOME3HbIM MPW OLEHKe COOTBETCTBYIOLMX CBOWCTB NOAMMEepPOB. Hanpumep, npsiMoyrofibHbie Wau
Kpyr/ible CTEPXHWN MOTYT 6biTb HEO6XOAUMbI 411 U3MEPEHUS CBOWCTB Npu n3rnbe, B TO BPEMSA Kak pa3nnyHble reomeTpu-
Yyeckme pasmepbl BUHTA MOTYT NOTPe60BaTbCA A1 OLLEHKN 3KCMyaTaLMOHHbIX XapakTepUCTUK KOHKPETHOTO UMMNAHTUPY-
emoro ycTpoiicTsa.

X1.3 CneuuancHblii pacTBOp AN 3amMaynBaHus B3AT HEMNOCPEACTBEHHO M3 METOAO0B UCMbITaHWin 1635, pasgen
X1.6. Yacto gobaBnaoT asug HaTpusa B KoHueHTpauun 0.1 %. [pyrne npoTMBOMUKPOGHbIE A06aBKM, KOTOPble 06bIYHO
MCNOMb3YIOT, BKAYAKT neHuumnnud (100 ea/mn). ctpentomuuunH (100 mkr/mn) n amcpotepuunH (ot 0.25 go 2.5 mMkr/mn).
BHe 3aBMCMMOCTY OT MCNO/b3YIOLLLErocs aHTMBNOTHNKA UM aHTUMUKPOGHOro areHTa nccriegoBaTe b 4O/DKEH OnpeAennTb,
4YTO UX NMPUMEHEHNE He B/IMSIET Ha CKOPOCTb Aerpajaunmn UCnbITyeMblX TMAPONUTUYECKN pa3naraembiX noavMepos. Kak
OTMEYEHO Bbille, 3TK MaTepuasbl MOTYT GbiTb OMACHbI, U1 BCEM NULLAM, UCNOb3YIOWMUM VX, CiegyeT nepej Havanom pa-
60Tbl M3y4nTb NacnopT 6esonacHocTn MaTepnana MSDS v npuHMMaTh BCe peKOMeHAyeMble Mepbl NPeAoCTOPOXHOCTH.

X1.4 KomuteT pekoMeHayeT, N0 BO3MOXHOCTW, NPOBOAWUTL UCNbITAHUA Ha 06pasuax, KOTopble NOrpyXeHbl B BOAY
npu Temnepatype 37 'C. B kayecTBe a/bTepHaTMBbl UCMbITaHNE MOXeT 6biTb BbINMOSIHEHO 6e3 norpyxeHus B BOAY, Npw
KOMHaTHOW TeMnepaType 23 "C. OfHakKo nosib3oBaTteslb 4O/MKEH OblTb NPeAynpexaeH, UTo ncnapexHve snarv (4axe npu
HOPMasibHbIX YC/0BUSAX KOMHATHOW TemnepaTtypbl) MOXeT CyL|eCTBEeHHO U3MeHATb (husnyeckne CBONCTBA, Tak Kak Boga
nnactuuumpyeTt 3T NOAUMeEpPbI, 0CO6EHHO KOra OHU CTAHOBATCA YAaCTUYHO PasfioXMBLUMMUCA. M03TOMY, 4TOOLI nU3be-
XaTb NPOTNBOPEUMBLIX U/MNN OLINBOYHbIX pe3y/bTaTtoB, HE0H6X0AMMO B XOf€e MUCMbITaHNS COXPaHsATb obpasel, BaXHbIM.
Bce ycnoBusa ncnbiTaHnii cnegyeT oTpaxaTtb B oTYeTe.

X1.5 HomeHknatypa

X1.5.1 CuHTeTMYeckne MMMAaHTaTbl, U3rOTOB/IEHHbIE W3 UAPOSN3YEMbIX aba-ruapoKkcu-nonnacunpos, 6biau
OnncaHbl Kak «paccacblBallecs», Tak kKak BnepBble LWOBHbIA MaTepuan Ha OCHOBE NOAWUIIMKO/MAA NOCTYnWa B Mpo-
faxy B CLWA B 1970-e roabl. B To Bpemsi WOBHbI MaTepuan Ha ocHose nonurnukonunaa (DEXON — Davis and Geek) u
cononumepa naktnga u ravkonuga (VICRYL — Ethicon) 6611 knaccnuumnpoBaH Kak «paccacblBarLWMNCa XMpypruyeckuii
LWOBHbI MaTepuan» ®apmakoneeit CLUA (USP) n YnpaBneHnem no Haj3opy 3a ka4ecTBOM NULLEBbLIX NPOAYKTOB U Me-
avkameHTtoB CLA (US-FDA). ero o603HauyeHune 40 CUX NOP akTyaslbHO. B 0T/IMUMB OT «HepaccachiBalLEerocs LWOBHOMO
maTtepuana» CUHTETUYECKUIA LLOBHbLI MaTepuan Ha 0OCHOBE [VMKONUA-NakTuAa u konnareHa nofgsepraeTcs rugponntuye-
CKOW n/vnu chepmMeHTaTUBHON Aenonmmepusauumn, obpasys Nno6oYHbIE NPOAYKTbI, KOTOPbIE 3aTeM ycBanBaeT opraHuam. C
Tex Nop cTann NPUMEHNTb APYrMe TEPMUHbI, Takne Kak «pasnaraiownics» n «pe3opbrupyemblit». Kak B3anMo3aMeHseMble
[ANA onucaHua paccacbiBalOWMUXCS UMNIAHTATOB, YAacTO C NPUCTABKOW «6U0-».
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X1.5.2 OCHOBbIBasiCb Ha NpakTWke ero NCrnosib30BaHUA U NPaBOBOM NpeLefeHTe, B HAacTOsILLEeM CTaHgapTe npe-
MMYLL,ECTBEHHO UCMO/Ib30BAH TEPMUH OpaccachiBaKLmiics/paccacbiBaHMBO 4151 ONUCAHUS UMNIAHTUPYEMbIX CUHTETU-
Yecknx rMaposM3yembix nNovMMepoB 1 yCTPOCTB. MpucTaBka «6Uo-» He ynoTpe6nsieTcs, Tak Kak siBAAETCH U3ULLIHEN
B KOHTEKCTe 06/1acTV NPUMEHEHNUS UMMIAHTATOB. TepMUH «pe3opbupoearb» 1 ero NpousBoaHbIe He ynoTpebasoTcs,
Tak Kak 370 O6LEeNnpuUHATbLIE MEANLMHCKAE TEPMUHBI, 0GbIYHO UCNOJIb3YEMble [/151 ONUCAHUSI eCTECTBEHHbIX NPOLLecCoB
pe3op6LuK, NPOUCXOAALLUX B XMUBOW TKaHW, TaKMX Kak OCTeoKNacTMyeckoe pemMoienMpoBaHne KOCTHOW TkaHu. TepMuH
«pasnaraTbCsi» 1 €ro NPon3BOAHbIE He YNOTPEGASIOTCA NPY YNOMUHAHUW UMNIAHTVPYEMOTO YCTPOWCTBA UMW CbiPbEBO-
ro matepvana, Tak Kak o6LenpuHATO ero NpUMeHeHNe B LUMPOKOM CMbIC/e, BKIOYaLWeEM B Ce6S KOMNOCTMPOBaHue
1 gpyrve npupofHblie npouecchl (B TOM Yucfie ynbTpagunoneToBoe U3fydeHne), KoTopble NpUBOAST K HAaMepeHHOMY
UNN HEHAMePEeHHOMY paspyLlleHWio MaTepuanos BNOTb 0 XUMUYECKUX COCTaBNAWMX u/unn yactuy. TeM He MeHee
UCNOMb30BaHNE TEPMUHA «pasnaraTbCs» W ero NPOU3BOAHbIX CUATAETCS NPUEMIEMbIM B OTHOLLEHUU Aenonnmepusa-
LMK BHYTPU UMNNaHTUPYeMOoro ycTpoiicTBa uau nonumepa (Hanpumep, paccacbiBalowuiica nmnnaHTar pasnaraercs
B pesynbTaTe rMaponmsa Uam B NpoLecce 3KCTPY3UW paccacbiBalWmiicss NOAUIINKONNA CKOHEH K TEMIOBOMY pasfo-
XEHWI0).
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Mpunoxexne JA
(cnpaBouHoe)

CBefleHNs1 0 COOTBETCTBUM CCbITIOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
HauMoHaNbHbIM CTaHfapTam

Ta6bnnuya OAL

O603HauYeHNe CCbINIOYHOTO MeX/yHapOoAHOro

22

cTaHAapTa u foKyMeHTa

D790
E4

E6
E122
E1823
F116
F382
F543
F565
F1088
F1185
F1635
F1839
F1925

ISO 13781

ISO 14630

ISO 15814

CreneHb
COOTBETCTBUSA

0T

0T

O603HaYeHUe U HaMMeHoBaHue COOTBETCTBYHUWEro HaynoHanbHOro
cTaHpapTa

=

=

FOCT P NCO 13781— 2011 «Cmonbl 1 OTChOpMaTMpOBaHHbIEe
3/1eMeHTbl Ha 0CHoBe no/m(1l_naktuga) Ans Xupypruyeckux
nMnaHTatoB. iccnegoBaHune gerpagaumm MeTooMm in-vitro»

FOCT P NCO 14630— 2011 «MMnnaHTaTbl Xupypruyeckme He-
akTMBHble. ObLwmne TpeboBaHnA»

W

'COOTBETCTBYHOLWMI HALNOHANLHBIV CTaHAAPT OTCYTCTBYET. 10 €r0 NPUHATUS PEKOMEHAYeTCs UCMNONb30BaTh ne-
peBof, Ha pycckuil A3blK aHHOTO CTaHaapTa.

MpumMmeuyaHue — BHacTosiwell Tabnuue NCNONb30BaHO Cefytollee yCnoBHOe 0603HaYeHe cTeneHn cooT-
BETCTBUS CTAHAAPTOB:

- IOT — ngeHTNYHbIE cTaHAapThI.
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