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Mpepgucnosue

1 NOArOTOB/IEH O6LWecTBOM C OrpaHMYeHHOW OTBETCTBEHHOCTbi «LINTOnpoekt» (OO0 «LUTO-
NPOEKT») Ha OCHOBE COOGCTBEHHOTO NepeBoAa Ha PYCCKUii A3blK aHr1053bIYHON BEPCUM CTaHAapTa, ykasaHHOro
B MyHKTE 4

2 BHECEH TexHunyeckum KOMUTETOM Mo ctaHgaptusaummn TK 453 «MnnaHTatsl B XMpyprum»

3 YTBEPX/[EH W BBEJEH B IENCTBUE MNpukasom ®eaepasibHOMO areHTCTBa N0 TEXHUYECKOMY pery-
NMpoBaHno 1 meTponorun ot 22 despans 2017 r. Ne 57-cT

4 HacTtosAwwii ctaHAapT naeHtnyeH ctaHgapty ACTM ®1717—2015 «CtaHAapTHble MeToAb! UCNbITaHns
AN KOHCTPYKUUIA CNMHANbHBIX MMNAaHTaToB B Mogenn BepTebpoaktomum» (ASTM F1717—2015 «Standard
tost methods for spinal implant constructs in a vertebrectomy model», IDT).

HavmeHoBaHve HacTosLWero ctaHfapta U3MeHeHO Mo OTHOLUEHUIO K HaMEHOBaHWUI0 yKa3aHHOro CTaH-
faprta Ansa yBA3KM C HAUMEHOBaHUAMMW, NMPUHATLIMU B CYLLLECTBYIOLLEM KOMMIEKCE HaLNOHa/IbHbIX CTaHAAPTOB
Poccuiickoin ®egepauun.

Mpy NpMMeHeHnN HacToALero cTtaHgapTa PeKoMeHAyeTCs UCMO0J/1b30BaTb BMECTO CChIJIOUHBLIX MeXAyHa-
pPOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME MM HaLMOHasIbHble CTaH4apTbl, CBEAEHUS O KOTOPbIX NPYBEAEHbI B 10-
NONMHUTENBHOM NpunoxeHun A

5 BBEJEH BINEPBbIE

MpaBuna NpPUMEHEHUA HACTOSALEro cTaHfapTa yCTaHOBMeHbl B cTaTbe 26 defepanbHOro 3akoHa
0T 29 nioHA 2015 1. Ne 162-®3 «O cTaHgapTu3auun B Poccuiickoin depepaunmn». MHdopmauus o6 nsmeHe-
HUSAX K HACTOosLEeMY cTaHAapTy ny6nMkyeTCs B eXerofgHoM (Mo coCTOsHMI0 Ha 1AHBapa TeKyLero roaa)
MHPOPMaLMOHHOM yKasaTene «HaumoHanbHble CTaHAapThi». a ouLmanbHblii TEeKCT U3MeHeHuii n nonpa-
BOK — B @XEMeCAYHOM MH(hopMaLMOHHOM yKasaTene «HaumoHanbHble cTaHgapThi». B cnyyas nepecmoTpa
(3aMeHbl) UK 0OTMEHbI HACTOALEN0 CTaHAapTa cCooTBeTCTBYLLEe yBefo/XxNeHne B6yaeT ony6ankoBaHo B
6nmxaiiLeM BbIMyCKe eXeMeCcsa4YHOro MHMOPMaLMOHHOTO ykasaTens «HaumoHanbHble cTaHaapThi». CooT-
BETCTBYLLAsA MHOPMaLMS, yBEAOMIEHNE U TEKCTbl pasMeLLalnTcst Takke B MHOPMaLMOHHON cucTeme
o6LLero nonb3oBaHus — Ha oduuManbHOM caiiTe PefepasibHOro areH TCTBa N0 TEeXHUYeCKoMy perynmnpo-
BaHUIO M METPO/IOTNM B CeTU VHTepHeT (Www.gost.ru)

© CraHgapTuHdopm. 2017

HacTosuuii cTaHaapT He MOXET 6biTb MOSIHOCTbLIO MM YacTUUYHO BOCMPOM3BEEH, TUPaXMPOBaH U pac-
npocTpaHeH B KauecTBe ouuManbHOro usgaHnsa 6e3 paspelueHns deaepasibHOro areHTCTBa No TEXHUYECKOMY
perynmpoBaHmnio 1 MeTposoriu

n


https://meganorm.ru/mega_doc/norm/normativy/2/ferm-2001_ferm_81-03-04-2001_gosudarstvennye_smetnye.html

FOCT P 57390—2017

CopepxaHue

1 OONACTD MPUMEHEHMIS ..c.vetiteeieeieeete sttt er et ste et er et s b e er e e s e e e se e b e ar e et £ ese e s e e nenae e bt nae e st et e neeenenreereereeneeneennis
2 HOPMATUBHBIE COBITK .. ..vtiariatiteieeseese et sst it e st e e e seeer e seeeseebeesees s esseas e bt b e e s e e et nb e benae et et e neennennenreeneene
3 TepMuHbI 1 onpefeneHus..
4 OB30P METOMAOB MCTTBITAHMIT . .eeutieiieeteeutieie et eate et e sbeestt e bt e bt eab e e bt e seeea b e e bt e abees bt e bt e abeenb e e be e abeenbeenbeenneeneean
5 BHAUEHME N MPUMEHEHME .......eeinrineitiiieieeee ettt se e se e et e st s e e e r e e enenre e s e e e e e e nnes
(S 1 e To 1 o3 1 = o J P PSS PRSPPSO
7 OTOOP OOPABLLOB. .. .teeueieuteett et eutee bt et e est e e bt e aeeeas e e bt e et ea st e bt e et ea st ea bt e et ee st e bt e et ehe e e bt e st eee e et e et een e e eanean
R I Lo TNY=Y 1) o - VPSR R RO T R PTSTRPRN
L T = PP TOPUPPS
10 TOUHOCTD U MOTPELUHOCTD . ..ceitiieiiie ettt e sttt e e sttt e sreeetsee s sbe e e ss s e e s s e e e sae e e s b e e s be e e ebee e s s be e s s e s esbneesabeeesreenesnne e e
T1 KITHOUEBDBIE CITOB@.... weiiiuiiiiiutieiiteie et st shtee st e e shee e e e e st e et e e e et e e sh b e e et e e e e sa e e eat e e e e ate s s b e e e saseessaeeessbeeesnaeeaneeeas
MpunoxeHune X1 (CNPABOUYHOE) OBOCHOBAHME. ........ivueiieiieieeriiete ettt ettt sttt sttt st neeeas
MpunoxeHne X2 (cnpaBo4HOE) ANlbTEPHATUBHBIE METOAb! UCMBITAHMM. ..ccvveveeieeieriiie ittt
Mpunoxenne A (cnpaBoyHoe) CBeAeHNA 0 COOTBETCTBUM CCbIIOYHLIX MEXAYHAPOAHbIX CTaH4apToB

HALMOHATBHBIM CTAHIBPTAM ..evevieieiieurisrentesreaseeiessreseesresne e sseessessesnesressesseeseennenessenne
[SY 7T a 1T oTu o= Ue ¢ 1B F PP SR PP R

© NN R

10
17
18
24
25
28
29
31

32
33



FOCT P 57390—2017
BesepeHune

HacTosAwmii ctaHgapT ny6simkyeTcs nog, NocTosHHbIM 0603HavYeHnem ®1717; uncno, cnepytollee 3a 060-
3Ha4YeHMEeM. COOTBETCTBYET rofy nepBOHAYa/IbHOro YTBEPXAEHMSA WX, B Clly4ae BHECEHUS U3MEHEHWI, rogy
nocnegHero nepecMmoTpa ctaHgapTta. Yucnio B ckobkax o603HavaeT rog nocneHero NOBTOPHOIO yTBEPXAEeHUS.
HapacTpouHbIi nHAEKE ancnioH (') ykasbiBaeT Ha pefakuOHHOe N3MeHeHWe ¢ AaTbl NocnefHel peaakunum um
NOBTOPHOIO YTBEPXAEHUSA.
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HAUWMOHANBbHbBIA CTAHOAPT POCCUMCKOWM OGEJEPALWNMN

MmMnnaHTaTbl 41 XUpyprum

CTAHOAPTHbIE METO/bl UCMbITAHUSA ONA KOHCTPYKUWA CINHANBHBIX UMMIAHTATOB
B MOAENN BEPTEBEPO3KTOMUUN

Implants for surgery. Standard test methods for spinal implant constructs in a vertebrectomy model

[NaTta BBegeHna — 2018—01—01

1 O61acTb NPUMEHEHUS

1.1 HacTosAwwin cTaHAapT yCTaHaBAMBaeT MaTtepuasibl i METO/bl CTATUHECKNX U YCTaIOCTHBIX UCTbITAHWIA
CMVHasIbHLIX Y3/10B UMNIAHTaTOB B MoAenn BepTebpoakTomunll TecToBble matepuansl 418 60MbIMHCTBA
KOMOVHALMIA CNMHAMbHBIX UMNIAHTATOB U X KOMMNOHEHTbI MOTyT 6bITb cneyuduyeckumm, B 3aBUCMMOCTMN OT
npefHasHaYeHnii N03BOHOYHMKA, MECTONO/IOXKEHNS 1 NpeanonaraeMoro cnocoba NnpuMeHeHus.

1.2 laHHble MeToAb! UCNbITaHUI NPOBOAAT NPEeX/e Bcero Ans Toro, 4UTo6bl 060CHOBATL CpaBHEHMWE NPo-
LLIOrO. HACTOALLEro 1 ByAyLLEero MCNosIb30BaHNA CNMHa/bHbIX MMMNaHTaToB. Bnarogapsa aTum metTogam MOXHO
CpaBHUTbL pa3Hble CNMUHHO-UMMN/IAHTUPYEMbIE KOHCTPYKLUKN, UCNOSIb3YEeMble B PA3/IMYHBIX yHacTKax NO3BOHOY-
HMKa. a Takke cnocobbl MX NpuMeHeHns. OAHaKo onpeaennTb KOHEeUHbI CPOK MCMNOIb30BaHMS MMIAHTaToB
HEeBO3MOXHO BBUY peasibHOro npeAcTas/ieHns NOCNeACTBU UCNOIb30BaHNA KOHKPETHOTO yCTPOCTBa.

1.3 laHHble MeTOAbl UCMbITAHWIA N3/10XEHbI B KA4EeCTBE PYKOBOASALLMX MPUHLMMNOB /15 PA3/IMYHbIX TUNOB
Harpysok, a TaKkke Kak cnocobbl NpUMeEHeHUs Harpy3ok. MeTofbl Tpex CTaTU4eckux TUMOB Harpy3ku 1 ofuH Tect
Ha ycTasiocTb onpeaeneHbl 4715 CPaBHUTENbHON OLEeHKN CIMHHOMO3rOBbIX Y3/10B UMMNIAHTATOB.

1.4 laHHble METO/bl UCMbITAHUIA yCTaHABANBAOT NPUHLMUMbI 47151 U3AMEPEHUS CMELLLEHWS], onpeaensiioLne
Harpysky TeKy4ecTu, a Takke OLeHKy XeCTKOCTM U MPOYHOCTM NO3BOHOYHON COOPKM MMNIaHTaTa.

1.5 HekoTopble CMMHHOMO3IOBblE KOHCTPYKLUW HE MOTYT 6bITb NOABEPrHYTHI NPOBEPKE.

1.6 3HayeHus, ykasaHHble B eauHuLax CU. cnegyet paccMarpuBartb Kak CTaHgapTHble. [ipyrue eanHuLbl
N3MEepeHns He BKIIOYEHbI B HACTOSALMIA CTaHAapT.

1.7 HactosAwwmii ctaHAapT He oxBaTblBaeT onuncaHme Bcex Npobriem 6e30macHOCTU, CBSA3aHHbIX C ero
ncnosnb3osaHneM. OTBETCTBEHHOCTb MOJIb30BATENA HACTOALLErO CTaHgapTa yCTaHOBUTb COOTBETCTBYHOLLME
Mepbl 415 6€30MacHOCTU U COXPaHEHUs 340POBbSA NALMEHTOB ¥ onNpeAennTb NPUMEHUMOCTb HOPMATUBHbIX
orpaHv4eHnin nepes NCnosb30BaHNeM AaHHbIX YCTPOWCTB.

2 HopmMaTtmBHbIE CCblIKK

B HacTosALleM cTaHfapTe MCNOMb30BaHbl HOPMATMBHbIE CCbIIKM Ha Creaytolime CTaHAapThbl, KOTopble
Heo6X0AMMO yuuTbIBATL NPU €r0 UCMOMb30BaHUW. B criyyae CCbINOK Ha [OKYMEHTbI, Y KOTOPbIX NpuBeAeHa
farta yTBepXAeHUsi, He06X0AMMO M0/b30BaThbCs TO/IbKO yKa3aHHOU pepakuueil. B Tom cnydae, korga pata
YTBEPXAEHNS HE NpuBeAeHa, cnefyeT Nonb30BaTbCsA NOcneAHel pefakumei ceblIoYHbIX JOKYMEHTOB, BK/IO-
yas Nto6ble MONPABKA Y U3MEHEHNS K HUM:

113Tn MeTOoAbI MCMbITaHWA HAXOAATCS NoA pucankunein Komnteta ASTM FO04 No MeANLMHCKUM U XUPYPrUYECKUM
MaTepuanam u ABASAKTCA NPSAMOL OTBETCTBEHHOCTLIO nogkomuteTa FO4 no cnvHanbHbIM ycTpoiicTBam. HacTosuwee nsaa-
Hue yTBepxgeHo 1 mas 2015 r. Ony6nukoBaHo B utonie 2015 r. Bnepsble yTBepxgeHo B 1999 r. MocnegHee npealecTBy-
louee n3gaHne yreepxaeHo B 2014 r. Kak F1717 — 14.DOI: 10.1520/F1717-15.

N3paHne ochunuymnanbHoe
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2.1 CtaHgapTel ASTM>

D638 Test Method for Tensile Properties of Plastics (MeTog ucnbiTaHuiA CBOCTB NiacTMacc npu pacTs-
XeHnn)

E4 Practices for Force Verification of Testing Machines (MpakTuka NpoBepKM Harpyskn B UCMNbITATE b-
HbIX MallnHax)

E6 Terminology Relating to Methods of Mechanical Testing (CTaHgapTHas TepMUHOIOTMSA NO MeToAam
MeXaHNYeCKNX UCMbITaHWIA)

E177 Practice for Use of the Terms Precision and Bias in ASTM Test Methods (MpaxTrnka ucnonb3osa-
HMA TEPMUHOB «TOYHOCTb» U «MOTPELIHOCTb» B MeTogax ucnbitaHuin ACTM)

E1150 Definitions of Terms Relating to Fatigue (Withdrawn 1996)2L (OnpegeneHus TepPMUHOB, OTHOCS-
LMXCA K ycTanocTu (0To3BaH B 1996 r)2x

E739 Practice for Statistical Analysis of Linear or Linearized Stress-Life (S-N) and Strain-Life (e-N)
Fatigue Data (MpakTvka CTaTUCTUYECKOrO aHasm3a JIMHEHbIX 1 IMHeapM30BaHHbIX Hanps)KeHne-40/roBey-
HOCTb (S-J1) n gepopmauns-goaroBevHoCTb (£-/11) ycTanoCcTHbIX AaHHbIX]

F1582 Terminology Relating to Spinal Implants (TepMuHonorMsa, oTHocAWAACA K CIUHANbHBIM UM-
nnaHTaTam)

F2077 Test Methods For Intervertebral Body Fusion Devices (MeToabl UcnbiTaHWuii YCTPONCTB Ans
MEXNO3BOHOYHOIO CNOHAWE3a)

3 TepmuHbI U onpepesieHnsa

B HacTosLWwem cTaHfapTe NpUMeHeHbl cnegytolme TepMUHbl C COOTBETCTBYHOLUMY OnNpeaeneHnsaMu:
3.1 Onpepenexuns

3.1.1 OnpepeneHns TePMUHOB, OTHOCSILLIMXCA K AaHHbIM MeToAaM WUCNbITaHui, NpeAcTaBeHb! B pasje-
nax «TepmuHonorna E6». «TepmuHonorua F1582» n «Onpepenenns» E1150.

3.2 OnpefeneHust TepMUHOB, cneuudUUecknx AN HACTOALLero cTaHaapTa

3.2.1 aKTBHaA AMHA NPOAONILHOrO 3/1eMeHTa: PaccTosHue no NpsiMoii Mexay LLeHTPOM YCTaHOBKU
BEPXHETO aHKkepa W LleHTPOM YCTaHOBKM HUXKHErO aHkepa.

3.2.2 yrnosoe cMmelleHne npm OTHOCUTENIbHOM CABUre TekyyecTu Ha 2 %, rpagycbl: Yrnosoe
CMelleHne KOHCTPYKLMW, N3MepPEHHOe C NOMOLLbIO MPUBOAHOIO YCTPOICTBA, AAlOLWEero NoCTOAHHOE YrnoBoe
cMelleHne B nnockocTn X-Y. paBHoe 0.020. yMHOXeEHHOe Ha npefen NponopuyoHasbHOCTU NPU KpyYeHUn
(cM. Touky A Ha pucyHke 1).

3.2.3 610k nnevya MmoMeHTa PaccTosiHme no ocu X B NA0OCKOCTN X-Y Mexay ocbio wtudta u (1) ueH-
TPOM TOYKM YCTAHOBKM aHkepa (BMHTbI U 60NTbl), (2) camMoil yaaneHHoN TOUKOW KOHTaKkTa mexay 6710koM u
nnacTuHoli (nepefHne NaacTuHbl) nn (3) LEeHTpanbHOW TOYKOW KPEensIeHUss Ha POJIMKOBLIV LWITUT, camblii
[anbHWiA OT WTNTa (KPHOUKM U NPOBOJIOKA).

3.2.4 XeCTKOCTb MpW CXaTun UM XecTKoCTb Npu n3rnbe ¢ pactsaxoHuem, H/mm: MNpepensHoe
ycunue Ha cxartue Unm M3rmb ¢ pacTskeHWeMm, AefleHHOe Ha ynpyroe cMelleHve (CM. HavaslbHblli HaK1oH
nnHun B-C Ha pucyHke 1).

3.2.5 makcumanbHasa Harpyska npu cxatum uam unsrnbe c pactsxeHuem, H: MakcumanbHoe ycu-
Me Ha cxatne unu nsrné ¢ pacTsXKeHnem B MA0CKOCTU X-Z, NPUI0XKEHHOE K COOPHOMY CMUHAbHOMY UM-
nnaHTaty (cm. ycunve B Touke E Ha pucyHke 1). MakcumanbHas Harpyska Ao/hkHa ObiTb (hyHKLMER yCTpoii-
CTBa. @ He AaTymka Harpysku unm annaparta ANns UCbITaHWiA.

3.2.6 npegenbHan Harpyska npu cxatum unu nsrnbe c pactaxeHuem. H: Ycunue Ha cxatue unm
13rmb c pacTsxeHueMm B NIockocTu X-Z, Heobxoammoe ANs NosiBAIeEHNs CToWKoi gechopmauum, pasHoli 0.020
aKTUBHOW ANWHBI NPOAOBLHOTO 3nemeHTa (CM. ycunue B Touke D Ha pucyHke 1).

3.2.7 cuctema koopguHaTt/oceli: Tpu opTOroHasibHbIX OCU onpefeneHbl Ha pucyHkax 2 u 3. Mepeg-
He-3a[HAA 0Cb — 3TO OCb X. NOMOXWUTE/NbHAsA B nepefgHem HanpasneHun. CpeguHHO-60K0Bas 0Cb — 3TO
oCb Y. NOMOXWTENbHAA B SIEBOM HamnpasfeHUV Mpy NOMNOXEHUN c3afun. BepxHe-HWKHAS ocb — 3TO OCb Z.
NonoXuTenbHas B HanpaBfeHUn BBEPX.

1 Ccbinkn Ha ctaHgapTbl ACTM npuBeaeHbl Ha Beb6-caiTe ASTMwww.astm.org, nm CBAXUTEChL CO CNY>X60i noa-
nepxkn ASTMservice@astm.org. IHdopmauusa 13 ExxerogHoro c6opHuka ctaHaaptos ACTM npeacTaB/ieHa Ha CTpaHu-
ue «Pe3tome A4OKyMeHTa» Ha Be6-caiite ACTM.

2>TocnefHsas yTBEPXAEHHAs BEPCUSA HACTOSWEro cTaHaapTa npeacTasfeHa Ha Be6-caiTe www.astm.org.
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FOCT P 57390—2017

Displacement CwmelleHve

Load Harpy3ka

PucyHok 1 — TunnyHas KkpmBasi 3aBUCMMOCTU «Harpys3ka—cCMelleHne» 1amn KpmBas BpallatoLlero
MOMeHTa Npun Yr/10BOM CMeLLeHNUn

3.2.8 cmeleHne npum OTHOCUTEILHOM cABUre TekydyecTn Ha 2 %, MMm: CMeLleHne KOHCTPYKLUuK,
M3MepeHHoe C MOMOLLbI0 MPUBOAHOIO YCTPOCTBA, AaloLero NocTosHHY gedopmauunio, pasHyto 0,020,
YMHOXEHHYI0 Ha aKTUBHYIO [/IVHY NPOAOSILHOIO 3N1eMeHTa (CM. TOUKy A Ha pucyHke 1).

3.2.9 ynpyroe yrnosoe cMeLlleHne, rpagychl: Yrnosoe CMeLLeHNe Npu OTHOCUTENIbHOM CABUTE TeKy-
YyecTn Ha 2 % (CM. TouKy A Ha pucyHke 1) MUHYC 2 % KOPpeKLun Yr/10BOr0 CMeLLLeHNs (CM. TOuUKy B Ha pucyH-
ke 1). (PaccTosiHMe Mexay TOUKon A 1 Toukoil B Ha pucyHke 1.)

3.2.10 ynpyroe cmelieHue, Mm: CmelleHne npyu OTHOCUTE/IbHOM cABure Tekyyectu Ha 2 % (CM. Tou-
Ky A Ha pucyHke 1) mmHyc 2 % koppekuumn cMelieHns (CM. Touky B Ha pucyHke 1). (PaccTosiHue mexay Tou-
KO A 1 TOUKOW B Ha pucyHke 1.)

3.2.11 nonomka: CToiikas gedopmauus, Bbi3BaHHas paspylleHuem, naacTuyeckoin fedopmauueit
Uny pacliaTbiBaHUEM, MPeBbIWAWUMY MakCMasibHOe CMeLeHe Win pacliaTbiBaHne, KOTOpble MpuBO-
OAT K HEMCNPaBHOCTU COOPHOr0 CMMHA/IbHOrO UMMaHTaTa WM HEBO3MOXHOCTU afieKBaTHO BblAepXMBaTb
Harpysky.

3.2.12 ycTanocTHasa A0/TOBEYHOCTh: KonnyecTso uuknos Harpy3ku N cneymdmryeckoro xapakrepa,
KOTOpble COOPHbLIV CMWHANbHLIA UMNNAHTAT BblAEPXMBAET A0 BO3HUKHOBEHUSI COOTBETCTBYIOLLENA MOMOMKU
(cm. pasgen «OnpegeneHns» E1150).
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3.2.13 Touyka ycTaHOBKM aHkepa: MecTO NpuKpenneHns aHkepa K ucnbiTaTeNlbHOMY 6/10Ky. Touku
YCTaHOBKM, yKa3aHHble Ha pucyHkax 2—15. cnegyeT, npu BO3MOXHOCTKW, cobnogatb. B Tom cnyyae, ecnm
COrnacHo ausaiHy c60pPHOr0 CMUHANBLHOrO UMNAAHTaTa UM UHCTPYKLUMAM NPOM3BOAWUTENSA MO YCTaHOBKE
yKa3aHo VMHOe, TOYKU YCTaHOBKU MOTYT OTK/IOHATLCA OT 3afaHHbIX napaMeTpos.

3.2.14 npegnonaraemblii MeTog ycTaHoBKN: COOpHbIE CNUHA/bHBIE UMMIAHTaTbl COAepXaT pasHble
TUMbl aHkepoB. Kaxablii TN aHkepa ycTaHaBUBaOT B NO3BOHOYHMK ONpeAeieHHbIM METOA0M.

3.2.15 npegnonaraemas niokannsauna B N0O3BOHOYHMKE: AHaTtoMnyeckas 061acTb NO3BOHOYHUKA,
B KOTOPOI npegnonaraetcs ycTaHOBKa COOPHOrO CNUHasbHOro uMmnnaHTatra. CO6opHble CAVMHAsIbHbIE UM-
nnaHTaTtbl paspabaTbiBaloT ANS onpefeneHHblx obnacteli NO3BOHOYHMKA, HANPYMep BEPXHETO LIEeRHOro oT-
fena unv 3afHero noACHUYHO-TPYAHOTO, MNOACHUYHOIO M MOACHUYHO-KPECTL0BOTO.

3.2.16 wTndT: LInAnHAPUYECKNA CTEPXEHDb, COEAMHAOLWNIA NCNbITaTebHbI 6710k ¢ 60KOBOI OMOPOIA.
LLleliHyl0 KOHCTPYKLMIO (PMKCMPYIOT C NOMOLWbI0 WTMhTa gnameTpoM 9.6 MM. a AN NOSCHUYHO-TPYAHbIX,
MOACHUYHBIX N MOACHNYHO-KPECTLOBbIX KOHCTPYKLUIA NCNOMb3YIOT WTUThI AuaMeTpom 12.7 Mm.

3.2.17 npoAoNnbHOE HanpasseHne: HavasnbHaa opueHTaums B NPOCTPaHCTBe, napasiesibHas npo-
[0/TbHOMY 3/1eMEHTY CO60PHOr0O CNMHaNILHOTO UMNAaHTata. MNpogonsHoe HanpasfieHne B 06LeM ciyvyae —
3TO Hanpas/ieHne CBepXy BHW3 W. TakuM 06pa3om, napasnesibHoe ocu .

3.2.18 makcumanbHasa Bblgepxusaemas Harpyska: MakcumasibHass Harpyska, KOTOpyo MOXHO npu-
MEHUTb K C6OPHOMY CMMHANLHOMY MMMIAHTaTY, NPU KOTOPOWA BCE UCMbITYEMblE YaCTh KOHCTPYKUMM paboTa-
0T 5 M/JIH LMKN0oB 6e3 oTkasa.

3.2.19 cTolikas gecopmaumnsa: CMmelleHne, MM. WU YINOBOE CMeLLeHne, rpagycbl, KOHCTPYKUUW Cnn-
HasIbHOro MMMNIaHTaTa OTHOCUTE/IbHO UCXOAHOIO COCTOAHNA 6e3 Harpysku, M3MepeHHoe C NOMOLLbIO NPUBO-
[IHOTrO YCTpONCTBa NOC/e YCTPaHeHNa Harpy3ku, MOMeHTa Uv BpallatoLLero MOMeHTa.

3.2.20 c60pHbIA CAMHaNbHbLIA UMAAaHTaTt: lonHaa KoHdurypaums CnvMHa/bHOTO MMNAaHTaTa,
npegHasHayeHHas AN XMpypruyeckoro ncnosib3osaHus. B coctaB cO60PHOro CNnMHaIbHOIO UMNaHTaTa BXo-
OAT aHKepbl, BHYTPEHHWE COeAVHUTENN W NPOAOJIbHbIE 3/IEMEHTbI, a TakkKe nonepeyHble aneMeHTbl (da-
KynbTaTuBHO) {CM. pucyHkmn 4. 6. 8. 10. 12 n 14).

3.2.21 KOHCTPYKUMA CNMHANbLHOrO nMnaaHTarta: MonHOCTbI0 COGPaHHbIV CMMHANbHLIN VMMNaHTaT,
NPUCOEANHEHHbIN K COOTBETCTBYIOLLMM UCMbITATE/IbHbIM 610KaM.

3.2.22 ncnbiTatenbHblli 6710k KOMNOHEHT annapaTa A9 UCMbITaHWA ANs MOHTaxa c60pHOro cnu-
HanbHOro MMNIaHTata. AN kaxkgoi npegnonaraeMoii nokanu3saumm B NO3BOHOYHUKE U KaXA0ro npeanona-
raeMoro MeToa yCTaHOBKM HEOGXOAVM OnpeAesieHHbI NcnbiTaTesbHbI 610K, Ha pucyHkax 5. 7,9.11.13 1
15 npeacTtaBneH pekoMeHAyeMblii Au3aiH ucnblTatenbHbiX 6/10KOB, 04HAKO MOXHO UCNOAb30BaTh asbTep-
HaTMBHbIE BapuaHTbl NPW YCI0BUW NOAOOGHOTO OYHKLIMOHNMPOBAHUSA.

3.2.23 Touka Harpyskv mucnbeiTatenbHoro 6s0ka: MecTto Ha ucnbiTate/lbHOM 6/710ke, K KOTOpOMYy
npunaraeTcsa pe3ynbTupyloLlas Harpyska, noctynawoLlias ¢ annapara Aasa UcrnbiTaHuii.

3.2.24 KpyTAWMIA MOMEHT 3aTsXKn: OnpefeneHHbIn KPYTALLMIA MOMEHT, KOTOPbIA NpuknagbiBaeTcs
K pasnnyHbiM pe3bO0BbIM KpenexHbIM AeTasiaM CO0PHOro CNMHaNbHOro MMNaaHTaTa.

3.2.25 npefen nponopuMoHasbLHOCTU NPU BpaleHnn: AKTUBHAA A/1IMHA NPOLO/bHOIO 3/1eMeHTa,
[efleHHas Ha paccTosiHWe OT LieHTpa BpallleHUs [0 TOYKM YCTaHOBKU aHkepa {Ha pucyHke 2, Harnpumep. 1.70
AN akTUBHOW ANMHbI 76 MM. X =40 MM 1 Y =40/2 Mm).

D (x2*/) 1

roe A — npegen nponopLuMoHanbHOCTU NPU BpalleHuy;
L — aKTMBHasA A/MHa NPOAO/LHOMO 3/1eMEHTa;
O — paccTosiHMe 4,0 TOUKU YCTAHOBKU;
X — PacCTOsHWE [10 TOUKM YCTaHOBKM;
y — PaccTosiH/e 40 TOUKM YCTaHOBKY.
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ROTATION BpatieHve

LOAD Harpysn

PrcyHOK 2 — TunnyHas ABYCTOPOHHSSI KOHCTPYKLWSA, coepxaliast KOCTHble BUHTbI, CTEPXHU
1 CTONOPHbIE BUHTBI
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HOOK ASSEMBLY SCREWASSEMBLY
HOOK ASSEMBLY KOHCTPpYKUMA Ha Kprovkax
SCREW ASSEMBLY KOHCTpYKUMA Ha BUHTax
ROTATION BpatieHve
LOAD Harpyska

PUCYHOK 3 — [1BYCTOPOHHSSI KOHCTPYKLUSI C KPIOYKOM, BUHTOM ¥ MOMEPEYHbIM 3/1EMEHTOM

3.2.26 XecTKOoCTb Npu KpyyeHuu. H m/rpagycel: MpeaensHblil KpYTALMIA MOMEHT. H M. ie/IeHHbIR Ha
ynpyroe yrnoBsoe cMelleHune, rpagychbl (HauyanbHblli HaknoH MHUM B—C Ha pucyHke 1).

3.2.27 makcumarsbHas Harpyska npu kpyuyeHuu. H m: MakcuMasnbHbIii KpyTALWMA MOMEHT B N10CKOCTN
X-Y, NPUNOXEHHBIA K COOPHOMY CNMHANBHOMY UMNAaHTaTy (KPYyTALWMIA MOMEHT B Touke E Ha pucyHke 1).
MakcumasibHbI KPYTALWMIA MOMOHT [O/DKEH ObiTb (DYHKUMER YCTpOACTBA, a He AaTyuka Harpysku unuv
annapara /15t UCNbITaHWiA.

6
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3.2.28 ABYXMNpOLEHTHOE Yr/10BOE CMelleHne Npu OTHOCUTENIbHOM CABUre TeKyyecTu, rpagychl:
MocTOsAHHOE Yr10BOE CMELLEeHNEe B NAOCKOCTU X-Y. N3MEPEHHOE C MOMOLLbIO MPUBOAHOTO YCTPOIACTBA, paB-
Hoe 0.020 x npegen NPonopuMoOHanbHOCTU MpU KpyvyeHun [Hanpumep. 1,95° ana 1,70 « 0,02 « 180°/n (cm.
Touka B Ha pucyHke 1].

3.2.29 ABYXNPOLEHTHOE CMeLLeHe NPM OTHOCUMTENIbHOM CABUre TekydyecTu, rpagycbl: Croiikas
Aedopmanms, nsmepeHHas € NMOMOLLbIO MPUBOAHOrO ycTpoicTea, paBHas 0.020 X aKTUBHY [A/IMHY Npo-
OONbHOTO 3n1eMeHTa [Hanpumep. 1,52 MM 4151 aKTUBHOW A/1MHbI NPOAO/IBHOTO 3/IEMEHTA, PaBHON 76 MM. Unn
0.70 mm gna 35 mMm (cM. Touky B Ha pucyHke 1)].

3.2.30 makcumanbHoe cmelieHve, MMm: CMelleHne, CBA3aHHOE C MakCMasbHOM Harpy3koi, Makcu-
MasibHOW Harpyskoi npu nsrmée nam MmakcMmasibHbIM KPyTALLMM MOMEHTOM (CMeLLeHne B Touke F Ha pucyH-
Ke 1).

3.2.31 npepenbHbIi KPYTAWMA MOMeHT, H M: KpyTawmii MOMeEHT B nsiockocT X-Y. Heobxoaumblii
[ANS NOMyYeHWss NOCTOSIHHOTO cMelleHns 0.020 x npegen NPonopLMOHaIbHOCTY NPU KpyYeHun (KpyTSALLWid
MOMEHT B Touke D Ha pucyHke 1).

3.2.32 TouKa nepeceyeHns Npu HY/NEeBOM CMeLlleHun, Mm: MNepeceyeHne NPAMOro yyactka Kpusoi
CLBUrOBO Harpysku C OCbl0 HYJ/IEBOI Harpysku (Hy/sieBoe CMeLleHne npeacTtaBnsieT co6oil Touky O Ha pu-
CyHke 1).

4 O630p METOAOB UCMbITAHWUNA

4.1 inA mexaHN4ecKoro TeCTUPOBaHNSA LUEWHbIX COOPHbIX CANHABHbBIX UMNAAHTATOB (CM. PUCYHKM 4.
6 1 8), NOACHUYHO-TPYAHBIX, MOACHUYHBLIX U MOACHUYHO-KPECTLOBbLIX COOPHBLIX CMUHAMBLHBLIX UMMIAHTATOB
(cM. pucyHkn 10.12 n 14) pekoMeHAYTCA CXOAHbIE METOAbLI UCTbITAHWIA.

4.2 VicnbiTaHns cO0pHbBIX CMMHA/IbHBIX MMNAAHTATOB 6yayT MMUTUPOBaTb MOAENb BEPTEOPOIKTOMUM
nocpeAcTBOM 60/1bLLOIO 3a30pa Mexay ABYMS ucnblTaTesIbHbIMU 6/10KaMN 13 CBEPXBbICOKOMOJIEKYNAPHOTO
nonmatnneHa (CBMM3). CBMIM3. npumeHsieMblii NS N3rOTOB/IEHNS UCNbITATe bHbIX 6/10KOB, AO/MKEH NMETb
npesen NPoYHOCTY Ha paspbiB, paBHbli (40 + 3) MMa (cm. cneundmkaumio 1638). VicnbiTaTenbHble 610kM U3
CBMIM3 (cm. pucyHkn 5. 7, 9. 11, 13 n 15) 6yayT yCcTpaHsTb BO3AeCTBE BapMaTBHOCTM CBOWCTB KOCTEN
1 MopdhomeTpun. MOXHO NPUMEHATb aflbTEPHATUBHbIN An3aliH UCMbITaTe/IbHbIX 6/10KOB MPK YCNOBUW aHa-
NOTNYHOrO (PYHKLMOHMPOBAHUS.

4.3 TecTpoBaHue C60PHOTr0 CNMHAILHOTO MMMNIaHTaTa NPOBOAAT C MOMOLLbIO TPeX CTaTUuYecknx Me-
XaHNYeCKNX MCNbITaHWA K OLHOTO AMHAMMWYECKOro UCMbITaHns. Tpu cTaTuyecknx MexaHu4yeckux ucnbita-
HUA — 3TO CXaTue npu u3rnbe, pacTskeHue npu nusrnbe n kpyyeHue; AMHaMUYeckoe UcnblTaHne — 3TO
YCTaNoCTHbIA TECT Ha CxaTue npu usrnbée. Nonb3osartesib NPUHNMAaET CaMOCTOATE/IbHOE pPeLleHre OTHOCK-
TeNbHO TOro, Kakme UMEeHHO UCMbITaHNA NPOBOAWTb A151 KOHKPETHOr0 CO0PHONO CMMHAIBHOTO UMMaHTaTa.

4.4 Kak npasuo, onpejesieHHble KIMHUYecKe nokasaHus TpebyoT NCNOob30BaHNS onpeaeneHHoro
CHOPHOro CNMHa/ILHOTo MMnNaHTara. CoopHble CnuHabHblE UMNNAHTaTbl 6YAyT OLeHVBaTb C MOMOLLbIO Ta-
KNX CXeM TeCTUPOBAHUS, KOTOPbIE UMUTUPYIOT KTMHWYeCKMe Tpe6oBaHus ANS npegnonaraemMoli nokanmsauum
B NO3BOHOYHUKe. [peanonaraemble iokann3auum B NO3BOHOYHUKE BKIOYAIOT NepeHIon (CM. PUCYHOK 4) 1
3a/lHI00 (CM. PUCYHKM 6 1 8) NOBEPXHOCTU LUEHOro OTAea NO3BOHOYHUKA U NepeHo (CM. pucyHok 10) n
3a/HI010 (CM. PUCYHKM 12 1 14) NOBEPXHOCTU NMOACHUYHO-TPYAHOrO, NOSICHUYHOTO Y NOSACHUYHO-KPECTL,0BOrO
OTf,eN0B NO3BOHOUHYKA. MNe4o momeHTa 6510ka (CM. 6.6) B CXeMe TecTUpOBaHWA 3aBUCUT OT NpeanosiaraemMon
nokanusaumy B N03BOHOYHMKe. KoHdmrypauus ans weinHoro otaena no3BOHOYHUKA (CM. pUCYHKM 5. 7 1 9)
yKasblBaeT 04HO njeyvyo MoMeHTa 6510ka (M. pucyHkn 11.13 n 15). Torga kak nsi NOICHUYHO-TPYAHOro, no-
ACHWYHOIO M NOSICHNYHO-KPECTLIOBOrO OTAE/I0B MO3BOHOYHMKA YKka3aHo 60/bluee N1e4o MOMeHTaA.

4.5 MNpegnonaraemblit METOA YCTAHOBKM COOPHOMO CMMHAMIbHOIO UMMNIaHTaTa MOXHO BapbupoBaThb B
3aBUCKUMOCTM OT onpejesieHHON aHaTOMUYeCKol 061acTu U KIMHUYECKUX nokasaHuii. CO0pHble cnnHab-
Hble MNAaHTaTbl CoAepXaT pasHble TUMbl aHKepoB. Kaxblli TN aHkepa ycTaHaBAMBaOT B MNO3BOHOUYHUK
onpefenieHHbIM MeTofoM. K npvMepy, ofHa KOHCTPYKLMUSA MOXET coAepXaTb BUHTbI U CTEPXHU ANA nepes-
Hell hmKkcaumy Tena no3BoHKa (CM. PUCYHOK 2), TOrAa Kak Apyras MOXeT COAepXaTb BUHTbI, KPHOUKM, CTEPX-
HW 1 nonepeyHble 3NeMeHTbl AN 3a4Hei hukcaunm KpecTLoBOoro otaena (CM. pucyHok 3). MNneyo momeHTa
6/10Ka UCMbITyeMOI KoHuUrypauuym He 6yaeT 3aBuceTb OT NpeanonaraeMoro MeToAa ycTaHOBKM CO0pPHOro
CNWHAJIBHOTO MMMAaHTaTa; Takum 06pa3oM, pesynbTaTbl UCMbITAHWIA AR Pa3/IMYHbIX NpegnonaraemMbix Me-
TOZ0B YCTAHOBKN MOXHO CPaBHMBATb.
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Dimensions In rrilmetem

1
4 351 Q.5 recommended
apednflortoba
" determbwd by Impianta

6,0 from carrier

1 DF LKL TO ToulticT

Dimensions in millimeters Tolerances (Unless specified): JonycTnmMblie OTK/IOHEHWS (ECNIN He YKaTaHO WHOE):
xx10.1 x.110 (x.x10,1) (x. £ 1.0)
6.0 from center ol fixation to rotation 6.0 oT ueHTpa dmkcauum A0 yriia NoBopoTa
Side Supports BokoBble onopbl
UHMWPE Blocks Broxu ut CBMMN3
35t 0.5 recommended spacing or to be determined by implants PekomeHayemblii HTepBan (35 1 0.5) w1 B COOTBETCTBUN C
VIMMNaHTaToM
(50) REF (50) HOMUHa/TBHBIV paTvep
(40) REF (40) HOMUHaNBHBIA paTMep
6.0 from center of fixation to rotation 6.0 OT ueHTpa dmKcauum A0 yr/ia NoBopoTa

PucyHok 4 — LleliHast 04HOCTOPOHHSAS KOHCTPYKUMS ANS NAACTUH
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Dimensions in millimeters Tolerances (Unless specified): x.xi 0.1 JlonyCTMble OTK/IOHEHUS (EC/TN HE YKa3aHO VHOe):
x.tl.O (xx10.1) (x.1 1.0)

Internal Curvature of Implant BHYTPEHHSIA KpMBM3HA MMMN1aHTaTa

8 from top to corner 8 OT BepLUMHbI [0 yria

(19) REF (19) HOMVHaNLHBIY pa3vep

PucyHok 5 — LUelHbIN 04HOCTOPOHHMI 610K N3 CBMIMS ansa nnacTuH
5 3HauyeHue 1 NpuMeHeHune

5.1 CnuHasibHble UMMAaHTaThI, KaK MPaBuio, COCTOST U3 HECKOTbKUX KOMMOHEHTOB, KOTOpble Npu c6op-
Ke hopMupyoT COOPHbLIA CNUHASBHBIA MMNNaHTaT. COOpPHLIE CMUHAJIbHBIE UMMIAHTAaTbl CKOHCTPYMPOBAaHbI
TakuMm 06pasoM, YTo6bl 06ecneunTb onpeaesieHHyo YCToMUYMBOCTb NO3BOHOYHMKA NpU apTpogese. [aHHble
MeTOZbl UCTIbITaHUs COAEPXKAT ONUCaHWs CTaHAAaPTHLIX MaTEPUAIOB M CMOCOGOB OLLeHKM PasfiMyHbIX CEOPHBIX
CNVHA/bHbIX UMMNIAHTATOB C LE/IbI0 CPABHEHUS PA3/INUHBIX KOHCTPYKLWIA.

5.2 [laHHble MeToAbl UCTIbITAHUA MPUMEHSIIOT AN1s1 KOJIMYECTBEHHOTO ONPefeNieHnsl CTaTUYeCcKUX U Aun-
HaMMUYECKMX XapakTEPUCTUK Pa3/IMUHbIX KOHCTPYKLMIA COOPHBIX CMMHABHBIX UMMNIAHTATOB. MexaHuyeckue
UCTbITAHWSI MPOBOAAT iN Vitro ¢ UCMNO/MIb30BaHWEM YNPOLLEHHbIX CXeM Harpy3ku U He npegHa3HauvanTca Ans
VMUTaLMKU KOMMIEKCHOW Harpy3ky Ha MO3BOHOUHWK.

5.3 Harpysku, npuknagbiBaemble K C60pHOMY CAMHAIBLHOMY MMMAHTATY in vivo, Kak npaswuio, oT/imya-
I0TCS1 OT CXEM Harpysku, NPUMEHSIEMBIX B JaHHbIX METoJax UCTbITaHuii. MonyyYeHHble B HACTOSILLEM CTaHaap-
Te pe3ynbTaTtbl HE MOTYT UCMO/b30BaTLCA HANPSIMYIO A1 NPOrHO3MPOBaHMST (DYHKLMOHWPOBAHUS in Vivo, HO
MOryT NPUMEHATLCS A1 CPABHEHUSI KOHPUTYpaLyn PasfinyHbIX KOMMIOHEHTOB C TOUKW 3PEHWUSI OTHOCUTETb-
HbIX MEXaHUYECKVX XapaKTepPUCTUK.

5.4 YcTafnioCTHble UCMbITAHUA B aHanore 6MOSIOrMYecKoi XUAKOCTU U PU3M0I0rMYECKOM pacTBope
MOryT BbI3BaTb MCTUPaHUE, KOPPO3WIO UK 3amMac/iuBaHue BHYTPEHHUX COEAMHEHUN, YTo. B CBOK o4epegp,
MOXET MOBMNATb HA OTHOCUTESIbHOE (PYHKLMOHUPOBAHUE UCMLITYEMbIX YCTPONCTB. [ COBMECTUMOCTU pe-
3ynbTaToB 1-€ UCMbiTaHue criedyeT NPOBOAUTL B CyXWX YCN0BUSX (Mpy KOMHATHOW Temnepatype). BnusHue
oKpyXartoLeil cpefibl MOXeT 6bITb CyLecTBeHHbIM. CrieflyeT paccMOTPeTb BO3MOXHOCTb MOBTOPHOTO NpoBe-
[leHUs1 BCEX 3TanoB 3TWUX UCMbITAHWI C NPUMEHEHMEM aHasiora G1OIOTMYECKO XUAKOCTMH, (hM3N0I0rMYecKoro
pacTtBopa (9 r NaCl Ha 1000 MA BOAbI), COMsSIHbIX Kanesnb, BOAbl UK CMa3ku. MakcrmasibHas yactoTa, peko-
MeHAyeMas A5t JaHHOTO BUAA LMKANYECKUX UCTbITaHWA, cocTaBnsieT 5 My,
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5.5 Jlokanusauns nNpofosibHOro 3/1eMeHTa onpejesieHa MecTOM YCTaHOBKW aHKepPOB OTHOCUTESIbHO
KOCTHbIX CTPYKTYp. PacctosiHue, nepneHAnKynspHOe HanpasB/ieHUo Harpy3ku (naevy MoMeHTa 6710ka), Mex-
[ly OCbt0 CTEPXHS U TOUKOW MPUKPENIeHNs aHkepa K 6,10ky 3 CBMIS He 3aBucKT OT Tvna aHkepa. Paccros-
HMe MexAay TOUYKOW npuKpenneHus aHkepa k 610ky n3 CBMIM3 n LeHTpoM NpoA0/bHOrO aieMeHTa ABaseTcs
hyHKLMER KOHCTPYKTMBHOIO COOTBETCTBMSA MEXAY BWHTaMM, Kproukamu, MpoOBOMOKOW, npoBojamu v T. 4. U
CTepPXHeM, NNaCTUHOW 1 T. n.

5.6 Bo Bpemsi cTaTU4YeCKnX UCMbITaHUii Ha KpyyeHue, HanpasfieHune KpyyeHus (no 4acoBOW CTpeske
WAV NMPOTMB YACOBOW CTPEsKN) MOXET OKasblBaTb BAUSIHUE HA pe3ynbTaThbl.

6 YcTpoicTBo

6.1 VcnbiTaTeNbHble MallWHbl AO/MKHBI OTBEYaTh TpeboBaHuAM pasgena «MpakTuka» E4.

6.2 WcnbiTaTenbHaa annaparypa no3sosisieT UCM0/Ib30BaTb MHOXECTBO PEXMMOB Harpysku, npuknambl-
BAeMOI KO BCEM BMAam COOPHbIX CMUHAbHBIX UMMIAHTaATOB. Ha ncnbiTatenibHyl0 MallnHy ycTaHasmBarT
OBe napbl 60KOBbIX Onop (CM. pucyHku 4. 6. 8. 10. 12 n 14). OgHy napy 60KOBbIX OMOP MNPUCOEAMHAIT K
CMNI0BOMY NPUBOAY, & APYryl0 — K faTuuky Harpysku. na npoBefeHns UCNbITaHuii Ha cxaTue npu usrnbe,
pacTshxkeHue npy n3rmbe 1 ycTasnioCTHbIX TECTOB MOHTa)XHas nnacTuHa 415 O4HOT0 M3 KOMMIEKTOB NAacTuH
6OKOBOI OMOpbl A0/XHA CBO6OAHO Bpalatbcst BOKPYr ocu Z. Bnoku n3 CBMIM3 npucoeguHsOT K 60KOBbIM
onopam npu nomowm wtndToB. Bece ncnbiTaHna 6yayT MMUTUPOBaTb Mofeslb BepTebpoaKkToOMUKN nocpes-
CTBOM 60/bLIOrO 3a30pa Mexay AByms 6nokamu n3 CBMM3. BbibupaloT nogxopsawnii ausaiii 6/10Kk0B 13
CBMMN3 (cM. pucyHku 5. 7. 9. 11, 13 n 15). yTob6bl 06€cneyYnTs NpoBeAeHne UCnbITaHUs CO60PHOro cnuHanb-
HOro MMMIaHTaTa cnoco6oM, UMUTUPYIOLWUM OnpejesieHHble KNVHNYecKne nokasaHus Ana npegnonaraemon
nokanusauuy B NO3BOHOYHUKE.



FOCT P 57390—2017

DkiMndoni InT/1Tbl w B

Dimensions in millimeters Tolerances (Unless specked): JlonyCTMble OTKIOHEHUS (ECNW HE YKa3aHO VHOe):
XJti 0.1 x.+ 10 (xn £0.1). (X. = 10)
6.0 from center ol fixation to rotation 6.0 OT LeHTpa chmkcaumm 00 yria noBopoTta
Side Supports BokoBble ornopbl
UHMWPE Blocks Brokn ns CBMMN39
35 t 0.5 recommended spacing or to be determined by implants PekomeHayemblii vHTepBan (35 1 0.5). wam cornacHo
VMnaHTaTy
(50) REF (50) HOMUHa/TbHBIN pasmep
(40) REF (40) HOMVHaNbHBI pasvep
6 0 from center of fixation to rotation 6.0 oT UeHTpa dhmkcaumm o yria nosoporta

PucyHok 6 — Cxema uUcnbiTaHUA LWEWHON ABYCTOPOHHEN KOHCTPYKUUN ANA BUHTOB UM GONTOB
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Dimensions in millimeters Tolerances (Unless specified): JonycTimMble OTK/IOHEHWs! (ECMN He YKa3aHO MHOe).
XX+0.1 X.* 10 (xxt0.1)(x * 1.0)

8 from top to corner 8 OT BepLUMHbI A0 yr/ia

(19) REF (19) noMmumManbKbI pasmep

PucyHok 7 — LUeliHblii ABYCTOPOHHMIA 6510k 13 CBMIM3 Ana BUHTOB Uiy 601TOB

12
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Dfciwnriom h miaiwhu

Dimensions in millimeters Tolerances (Unless specified): JonycTMble OTK/IOHEHWS! (EC/TN He YKa3aHO MHOE}.
u +*01xt10 <xx10.1) (x + 1.0)

Steel Roll Pin CTa/1bHOV PONMKOBb I LTUCPT

6.0 from center o( fixation to rotation 6.0 OT UeHTpa chmkcaummn 4o yrnia noBopoTa

Side Supports BokoBble onopb!

UHMWPE Blocks Bnokn ns CBMMN3

35t 0 5 recommended spacing or to be determined by implants PekomeHayemblii nHTepBan (35 * 0.5) wim B COOTBETCTBUN

C VMMNJIaHTaTOM

<50} REF (50) HOMVHaNbLHbIV pasvep

<40} REF (40) HOMVHa/IbHBIV pa3vep

6 0 from center ot fixation to rotation 6,0 OT LeHTpa dhrkcaumm 4o yrna noBopoTta

PrcyHok 8 — CxeMa MCnbITaHUSA LWeiHOol ABYCTOPOHHER KOHCTPYKLUMMN A1 KPIOYKOB, NPOBOOB WM NMPOBOJIOKN

6.3 CornacHo gu3saiiHy 610koB 13 CBMIMS niockocTb C60PHOT0 CNMHAMBLHOTO UMMNIaHTaTa napannenb-
Ha nsiockocTu Y-Z oceli WIT(TOB. BbipaBHMBAKOT BepxHME 60KOBble onopbl ¢ 6/10koM 13 CBMIM3 1 HMXHME
60koBble onopbl ¢ 6510koM U3 CBMIM3. LieHTpanbHas ocb Kaxaoro Wingta Jo/mkHa 6biTb NepneHankynsapHa
(60,5°) 1 pacnosioxeHa Ha OAHON NUHKUK (60.5 MM) C OCbO Harpy3ku UCMNbITaTeIbHOW MallvHbl. MomelsaT
annapar A1 UCMbITaHW B LLeHTP UCNbiTaTe/IbHOM MalliuHbl TakuM 06pa3om, 4To6bl IMHWA, NpoxoAdaLlas ye-
pes cpefuHHyto Touky (0. 0. Z1) ocn HWXKHero wrtudTa n cpeguHHyto Touky (0. 0, Z2) ocu BepxHero wTudTa,
6blna konnMHeapHa B npegenax + 0,1 MM ocu Harpy3ku 1 ocu BpalleHVs NpuBoAa UCNbITaTeIbHON MallWHbI.
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6.4 MOXHO NPUMEHATb aNbTepHaTWBHbLIN AM3aiiH UCnbiTaTeNbHbIX 6/10KOB, ecnn NPOAEMOHCTPMpOBaHa
UX MOAEHTUYHOCTb. TBEpAble UCnbITaTesibHble 6/10kn 13 CBMIMO MOXHO 3aMeHATb Ha MeTaslinyeckne 610ku co
BCcTaBkamu n3 CBMIM3 cooTtBeTcTBYOWEr0 pasmepa. J/liobas noBepxXHOCTb WM KOMMOHEHT CMUHANbHON KOH-
CTPYKL MU, KOTOPbIE KOHTaKTUPYIOT C TBepAbiM CBMITS, fo/MKHbI Takke KOHTakTuposatb ¢ CBMI13 cooTBETCTBY-
oweid TONWMUHbI.

Ecnun Ans MoHTaxa CnMHanbHON KOHCTPYKUMU Ha UCMbITaTe lbHble 6/10KN UCNOMb3YIOT BUHTBLI (CM. PUCYHKM
5, 7. 11 n 13), TO OHU AO/XKHbI 6bITb YCTAHOB/IEHbI BO BCTaBkM 13 CBMI3. ecnv NpMMeHsOT anbTepHaTUBHbI
Av3aiiH ncnbiTatenbHbIX 6/10K0B. AnameTp BcTaBok 13 CBMI3 fo/keH paBHATLCA AnamMeTpy BUHTOB WK ObiTb
B TpX pasa 60/bLue.

6.5 Ecnn nokanusauus BepXHUX aHKepoB Wan 06oux KOMMNIEKTOB aHKepPOB NMPOAVKTOBaHA NPOAO/bHbLIM
3/1EMEHTOM W OHW PacnofIoXeHbl B pa3/IMyHbIX TOUYKax No ocu Z (no gnaroHanun), To KOMMIEKT aHKepoB cregyeT
LleHTPUpOoBaTh BbILLE U HUXKE CTaHAAPTHON Nokanusauuy Takum o6pa3oM, YTo6bl COXPaHUTb CPEHIOK oKanu-
3aumio no ocu Z. Ecnu aHkepbl (OUKCUPYIOT B Nasax NPOA0/bHOIO afieMeHTa, X cnefyeT pacnonaratb no LeHTpy
nasoB, a He No KpasiM, YTO6bI NONYYUTb CLLEeHapuii CroXHeLwero cayyas.

6.6 lMpy cpaBHEHUN COHOPHBIX CMVMHAMBHBIX UMMIAHTATOB PACcCTOAHME MO 0CU X MEXAY OCbl CTePXHS U
TOYKOW YCTAHOBKM aHKepa 0/HKHO OCTaBaTbCsA NMOCTOAHHbIM. COOPHbIE CNMHA/bHBIE UMMAaHTaTbl CKOHCTPYMPO-
BaHbl ANA ABYX Npejnonaraembix f0Kam3auunii B NO3BOHOYHUKE, VMEIOLWWNX ABa YHUKA/IbHbIX Nievya MOMeHTa
6n0koB. [1Be npegnonaraemble noKanm3auny B NO3BOHOUYHUKE — 3TO LWeiHas cMcTema CnvHabHbIX UMMaHTa-
TOB (CM. PUCYHKM 4. 6 1 8) 1 MOACHUYHO-TPYAHAsA, MOACHUYHAA U NOACHUYHO-KPECTLoBas cucTeMa CnuHasibHbIX
uMnnaHTaTos (CM. pucyHku 10,12 1 14). na ucnbiTaHNs WENRHOW CUCTEMbI CMMHAJBbHBIX UMMNIAHTaTOB UCMO/1b-
3y10T NJ1e40 MoMeHTa 6510ka, paBHoe 30,0 MM. A ncnbiTaHns NOACHWYHO-TPYAHOW, NOSCHUYHOM 1 NOACHWUYHO-
KPecTL,0BOl CMCTEM CMWNHA/bHbIX MMNIAHTaTOB UCMONb3YIOT N1e4o MoMeHTa 610ka, pasHoe 40,0 MM.

Dimensions in millimeters Tolerances (Unless specified): JlonycTuMble OTK/IOHEHUS (EC/TN He YKaTaHO VHOe):
XXi 0.1 X.11.0 (xx+0.1) (x. = 1.0)

8 from top to corner 8 OT BepLwMHbI A0 yria

(19) REF (19) HOMVHaNbHBIY pasmep

Steel Rol Pin CTa/IbHOI PONMKOBbIN LWTUAT

PucyHok 9 — LUeiiHbIN ABYCTOPOHHUI 6510k 13 CBMIS AN51 KPHOYKOB, NPOBOAOB UAN MPOBOJSIOKN
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6.7 AunsaitH 6n0okoB n3 CBMIM3 obecneunsBaeT 0AMHAKOBOE M40 MOMeHTa 6/10KOB BHE 3aBUCMMOCTU
OT MCMbITYyEMOro aHkepa. [na pasHbiXx COOPHbIX CUHAMbHBIX UMMAHTATOB NPUMEHSIOT pas/iMyHble npeano-
naraemble cnocobbl UX ycTaHoBKM Ha 6710ku 13 CBMIM3. Jlokanusauum npofosibHbIX 3/1IEMEHTOB OnpefesieHsl
An3aliHOM aHKepoB W BHYTPEHHUX coeAnHeHui. [lonycTumas Harpyska CrMWHa/IbHOW KOHCTPYKLUMKU [O/KHA
3aBuCeTb OT An3aliHa BHYTPEHHUX COEANHEHNIA, aHKEPOB 1 NPOAOIbHLIX 3/IEMEHTOB, HO He OT annapara s
UCMbITAHWIA.

6.8 LUTNdT B UCNbITyEMOI KOHUrypaummn no3soasieT UCnosib3oBaTb OAUH W TOT Xe annapar Ans npo-
BeieHNsA CTaTUYeCKNX UCTIbITaHWI Ha cxaTue nNpu n3rnbe, Ha pacTsXeHne Npu usrnbe, Ha KpyyeHue, a Takke
YCTasIOCTHOTO UCMbITAHUSI Ha CxaTue npu usrnbe. noku nza CBMIM3 moryT BpalwatbCcsl BOKPYr WTUTa No ocu
Y BO BpeMsi NpoBefeHUs AaHHbIX NCTbITaHWA.

6.9 [lna TecTpoBaHUS KPOYKOB, NPOBOIOKMA UK NPOBOLOB pa3paboTaHbl MOANMULMPOBAHHbIE 4BYCTO-
poHHUeE 6710k 3 CBMIM3 (CcM. pucyHku 8, 9,14 n 15). CTanbHble PO/IMKOBbIE WTUTLI NOMeLLaT B Mogngu-
LMpoBaHHble 6/10kM TakuM 06pa3oM, YTOObl BHELLHWE MOBEPXHOCTU POSIMKOBBIX WTUTOB OblIN Napannesnb-
Hbl NepefHUM NOBEPXHOCTAM CTaHAApTHOro ABYCTOPOHHero 610ka ns CBMIM3 (cm. pucyHku 6. 7, 12 n 13).
Kptouku, NpoBosioka v NpoBofa He ABAAIOTCA MOMHOCTbIO MKCUPOBAHHLIMK (MOMYXECTKMMMU) YyCTPoCcTBaMM,
Tak Kak OHW He MOryT nepejasaTtb WU3rMbalowWwmnii MOMEHT No Tpem ocam. CouyeTaHue BpalleHus moguduum-
poBaHHOro 6510ka n3 CBMIM3 Ha wTudTe 1 BpalleHns KPHoYKoB, NPOBOIOKA AW NMPOBOAOB BOKPYT CTasbHbIX
PO/IMKOBbLIX WUTUPTOB O3HAYaET, YTO AaHHas UCMbiTyemas KoHdurypauus ssnsetcsa mexaHusmom. Cneposa-
Te/IbHO. NPU WUCMbITAHNN KPIOYKOB, MPOBOJIOKM Y NPOBOAOB HEOOXOANMO, YTO6LI MOANMVLMPOBAaHHbIN 610K 13
CBMIM3 He BpaLancs.

6.10 OTHOCUTENbHOE NoNoXeHne (HanpasneHue no ocu X NPoTUB HaNpaB/IEHUA N0 OCY Z) Mexay WTndg-
TOM 1 TOYKOW YCTAHOBKM aHkepa gaeT MUHUMasbHble U3MEHEHUA nnevya MomeHTa 6110Ka. ViameHeHue nneva
MOMeHTa 6/10Ka 3aBMCUT OT HanpasieHus BpaleHns 610koB n3 CBMM3. 3T U3MEHeHNs MUHUMU3NPYIOTCS,
ec/nv B npouecce NpoBefeHnsa ncnbiTaHns WTUdThl B 610kax 13 CBMIMS BpaliatoTcs nocne aHkepos. Ans
NpoBeAeHNsA UCMbITAHUA Ha pacTsXKeHWe npu n3rnbe pasMeLlatoT WTURTLI 3a aHKepaMmu; A8 UCMbITaHUiA Ha
cxaTtue npu n3rnbe, KpyyeHue 1 yctanocTb pasmeLlatoT WIndThl nepes aHkepamu (CMm. pucyHkm 4. 6. 8. 10.
12 n 14).

6.11 B NOACHWUYHO-TPYAHLIX, MOACHUYHbLIX U MOSACHUYHO-KPECTLOBLIX annaparax npu nposefeHun uc-
NbITAHWIA pekoMeHAyeMasi akTMBHaA A4/IMHA NPOLOJ/IbHOTO 3/ieMeHTa cocTasifeT 76.0 MM. 4TO OCHOBAHO Ha
paboTe KaHHuHrema u coasT. (1]> PekomeHgyemas akTuBHas A/iMHa NPOAOJILHOIO 3/1eMEHTa AN1A CUCTEMBbI
LWeHOro cnuHanbHOro uMmniaHTata coctaenset 35.0 mm. Ecnun NpoAosbHbIA aneMeHT nmeeT hKCMpPOBaH-
Hble MPOMEXYTKN N peKkoMeHAyemas akTWBHAas A/IMHA He MOXeT 6biTb CO6M0AEHa, BbIOMPAOT NPOAObHbI
3/1IEMEHT C 6Mxaiieli K pEeKOMEHLYEMOI aKTUBHOW A/INHO. Y BCEX KOHCTPYKUMIA, NCMONb3yeMbIX 418 CpaB-
HUTE/bHbIX UCMbITAHWIA, aKTUBHAA 4/IMHA [O/DKHA OblTb NOCTOAHHON.

NYncno B KBafpaTHbIX CKOGKaxX COOTBETCTBYET CCbI/IKe B CMMCKE NINTEpaTypbl.
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Dimensions in millimeters Tolerances (Unless specified): JonycTMble OTK/IOHEHUS! (EC/TN He YKa3aHO MHOe):
xX*0.1x 1 10 xx10.1) (X1 1.0)

12.0 from center of fixation to rotation 12.0 oT yeHTpa dmkKcaumm 40 yT/ia noBopoTa

Side Supports BokoBble onopbl

UHMWPE Blocks Bnokn ns CBMMN3

76 t 0.5 recommended spacing or to be determined by implants PekomeHayembIii nHTepsan (78 +0.5) uin B cCOOTBETCTBUM

C UMNMaHTaToM

(50) REF (50) HOMVHa BHBI pasvep

(35) REF (35) HOMUHaNbHBLIN pasmep

12.0 from center of fixation to rotation 12.0 OT UeHTpa dmKcaumm A0 yT/ia noBopoTa

PrcyHok 10 — MosicCHUYHAasi OAHOCTOPOHHSSI KOHCTPYKUMSA A5t MIACTUH

6.12 VcnbiTaTenbHas MawnHa v annapaTbl, NPUMeHAeMble 418 NPOBEAeHUs CTaTUYeCcKUX UCMbITaHui
Ha cxaTue npu u3rnbe, Ha pacTsXeHne npu U3rmée un ycTasioCTHOrO UCMNbITAHUSA Ha cxaTue npu usrmbe,
HaknagblBaloT Harpysky no HamnpasfeHulo ocu 2 6e3 orpaHuyeHus BpalieHusa B naockocty X-Y. WtudTt B
annapate ob6ecrneuymBaeT BpalieHMe B MOCKOCTU X-Z BO BPEMS CTaTMYECKMX MCMNbITAHWIA Ha cxaTue u
pacTskeHue npu usrnbe n ycTasioCTHOrO UCMbITaHUA Ha cxkaTtue npu usrmbe. [na ycTasioCTHOrO UCMbITaHWA
Ha cxaTtue npu n3rnbe 1cnosb3oBaHa Ta Xe cxema TeCTUPOBaHWUs, YTO W 4718 CTaTMYeCKOro WUCMbiTaHna Ha
cxaTtune npu nsrmnoe.

6.13 McnbiTaTenbHas MalivHa uam annapart, UCMoib3yeMblil A1 CTATUYECKOTO UCMbITAHUS Ha KpyYeHue,
CO34at0T KPYTALWMIA MOMEHT MO OcuM Z 6e3 orpaHuyYeHus CMelleHus B HanpasneHun ocu Z. Bo Bpewms
CTaTUYECKOro UCTMbITAHWUA Ha KpyYeHue antoMUHUEBbIE 6/10KM [A0/XHbI ObITb PACMOIOKEHbI B annapaTe Takum
06pasom, YTo6bI He AONYCTUTL BpalleHns B NaockocTn X-Z. ObLasn BesiunHa 3asopa Mexay aloMUHUEBbLIM
610k0M, 6/10kOM 13 CBMI3 1 OCHOBHOW NNACTUMHON He Ao/kHa npesbiwaTs 0,10 Mm.
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7 OT60p 06pa3uosB

7.1 Bce KOMMOHEHTbI COOPHOrO CMMHA/IbHOrO UMMNIAHTaTa paHee He A0/KHbI 1Ucnosib3osatbes. He gony-
CKaeTcs Takke NOBTOPHOE TECTUPOBAHUE UMM/IaHTaTOB.

7.2 Vicnonb3yoT ucnbiTatesibHble 6710ku u3 CBMIM3 Tonbko ANs OogHOro ucnbitaHusa. CBMM3, npume-
HAEMbIA ANA U3rOTOB/IEHNSA UCNbITATENbHbLIX G/I0KOB, AO/MKEH UMETb Npefen NPOoYHOCTY Ha paspbiB, PaBHbIi
(40 + 3) MMa (cM. meToAbl UchbITaHWA [1638). MpK MCNONb30BaHUN UCTbITaTEe bHbIX 6/I0KOB a/lbTEPHATUBHOIO
An3aliHa BcTaBkv n3 CBMIM3 cnegyeT 3aMeHATb NOCe Kaxk40ro ucnbiTaHus. MNpu ncnonb3oBaHuM ncnbitatesb-
HbIX 6/10KOB anibTEPHATMBHOIO AM3aiiHa, cofepxalinx posavkosblie WTN@Tbl (CM. pUCyHkM 9 1 15). aTn WwWtndThi
1 BCTaBkn u3 CBMIM3 ans wtnudToB criefyeT 3aMeHATb Noc/e KaXAoro ucnbltaHus.

7.3 MapkupyloT 1 yCTaHaBINBAOT UCMbITYEMYI0 KOHCTPYKLMIO B COOTBETCTBMU CO CTaHJapTaMmu Hajje-
xauleli nabopaTopHoli npakTuku. He pa3bupatoT TECTOBYI KOHCTPYKLMIO NOC/e NPOBEAEHUS UCMbITAHUS, ecnn
TO/IbKO 3TO He TpebyeTca ANA OLEHKU MOBPEXAEHUA NOBEPXHOCTWU, BHYTPEHHWUX COEAVMHEHWN, KOPPO3UW Wnn
pacwartbiBaHus. KOHCTPYKLMIO, nepes TeM Kak paszobpartb, hoTorpadupyoT.

Dimensions h milfanetora
Tolerances (Unless specified):

12 from top 012,0+ 0,3
Dimensions in millimeters Tolerances (Unless specified): [JonycTiMble OTK/IOHEHUS (ECNN HE yKa3aHO MHOE):
xx| 01*t 10 (xx10.1)(x1 1.0)
Internal Curvature of Implant BHYTpeHHAA KpyBM3HA MMNaHTaTa
12 from top to corner 12 ot BepLMHbI A0 yria
(32) REF (32) HOMWHaNbHbIM pasmep

PucyHok 11 — MNOSICHWYHbIN OA4HOCTOPOHHUI 610K 3 CBMM3 gns nnactuH
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7.4 Tpv npoBefeHnn BCeX CTaTUYeCKMX UCMbITaHWA B HAMUMKU JO/DKHO ObiTb Kak MUHUMYM NSATb 06-
pa3yoB. OLeHKa Kax[oW KpuBOl «Harpyska—cCMeLleHne» MOXeT BblsBUTb ocnabneHve dmkcauuu. Mocne
ycTpaHeHus cnaboctn dmkcauuy HavanbHas NnHeHas yacTb KpWBOW OyfeT onpefenaTb y4acToK MpsMoi
JINHVN Ha KPUBBIX «Harpyska—cmelleHne». MNepeceyeHmne yyacTka NPAMON IMHAN U HArpy3skn no Hy/1eBoit ocn
ABNAETCA HYy/NeBbIM CMeLLleHneM npu Harpyske {Touka 0).

7.5 PesynbTaTbl YCTA/IOCTHBIX UCMbITAHWA ByAyT OTpaXKeHbl HA KPMBOWM LIMK/IMYECKOWN Harpysku Ha cxa-
TMEe WUNWN Harpy3kn Ha cxatve npu usrnbe B OTHOLLEHUWN K KONIMYECTBY LIMKNOB A0 nosoMku. Mpegnonaraemas
HauyasibHas ycTasocTHast Harpyska fo/mkHa cocTaBnsAtb 75. 50 n 25 % OT npeAenbHO Harpy3ku Ha cxartue
npu usrnbe, onpeAeneHHoln B CTaTUYECKOM MUCMbITAHWN Ha cxatue npu nsrnée. Ecnn obpasel BbigepxunsaeT
5 MSIH UMKN0B 6€3 NO/IOMOK, TO UCMbITAHNE [AAaHHOr0 KOMMOHEHTa pacLeHnBaloT Kak ycnelwHoe. PekomeHaa-
L¥1 No OKoHuYaTe/IbHbIM NapameTpam obpasua npeacTasrieHbl B pasgene «lpaktuka» E739. Pasnnuya mexay
MaKCUMasibHOW BblAEPXMBAEMON HArpy3kol 1 Harpyskoi, kotopas NpMBOAMT K NOSIOMKE KOHCTPYKLUW, J0/XK-
Ha 6blTb He 60/1ee 10 % OT MakCMMasibHOW Harpysku Ha cxaTtue npu usrnée. NpPoOBOASAT PerpeccuoHHbIn aHa-
M3 AaHHbIX HAarpy3ku Wiv MOMeHTa B OTHOLIEHUN K KONIMYECTBY LMK/I0B 4,0 MOSIOMKM.

8 Mpoueaypa

8.1 Mpoueaypa cTaTUYeCcKMX UCNblITaHn

OueHnBatoT NapameTpbl Harpy3ku TO/IbKO B COOTBETCTBYIOLLEM HarpaBieHUN.

8.1.1 CtaTnyeckrMe UCNbiTaHNA Ha cXKaTue Npu n3rnoée

8.1.1.1 MpoBoaaT oT60p onpeaesnieHHbIX 610k0B U3 CBMIM3 15 c60pHOro CnMHanbHOro UMNAaHTara,
Kak onncaHo pasee.

8.1.1.2 YcTaHaBMBaoT aHKepbl B COOTBETCTBUM C MHCTPYKLUMel nponssogutens. Mpu ncnonb3oBaHnm B
KayecTBe KOMMNOHEHTOB KOHCTPYKLUW U3 CTEPXHEN/BUHTOB. BUHTbI aHKEPOB C Pas3HbIMU OCAMU criegyeT ycTa-
HaBnuBaTb B 6110kn 13 CBMIMS Taknm o6pas3om, 4Tobbl NpeaoTBpaTUTb KOHTAKT /I06bIX MOBOpaYMBaroLLmMxcs
UM BpalLaoLWwmnxca aeTaneil aHkepa ¢ UcnbiTaTeNbHbIM 6/10KOM. 3TO MOXeT 6biTb JOCTUTHYTO MyTEM Takoli
YyCTaHOBKM aHKepoB, YTOObLI NpU NOHOM MOBOPOTE /060N NOBOpaYMBalOLWENca Uan BpaljaloLlenca getam
BCErga ocTaBasiCsl 3a30p MeXAy Hel U ucnbitateslbHbiM 6/10koM. Eciiv MCNonb3yoT OAuH MOAMMULMPOBaH-
HbIl BYCTOPOHHMIA 6710k 3 CBMIM3. nomellaoT alloMUHNEBLIA cieiicepHblid 610K Mexay MoautULMpoBaH-
HbIM 6710kOM 13 CBMIM3 1 0CHOBHOI NAAcTUHOW, YTOGbI OCTAHOBUTL BpalleHne BOKpYr Wtudta. B ncnbiraHum
Ha aKcuasibHoe cxaTtue cTeneHb cBo60/pbl yCTPaHAT TakuM xe cnocoboM. Ecnv gna c6opHOro cnnuHaibHOro
uMnaaHTara TpebyTca fBa koMnaekra MoanULMpoBaHHbIX ABYCTOPOHHUX 6/10k0B M3 CBMIS 1 antoMmHm-
eBble cnelicepHble 610KM, TO 3TO NPUPABHUBAETCS K UCMbITAHMIO HA aKkcuanbHoe cxaTue.

8.1.1.3 MNomeuwiatoT 6510kn n3 CBMIMS B annapar 419 UCNbITaHWii TakuM 06pa3oM, YTobbl WTUGThI pac-
nonarasmcb nepeg aHkepamm (LWTUGT HA BEPXHEM G/10Ke BbIlle, YEM BUHT, KPHOUYOK U T. M.). 3aKpenaisioT 6/10kM
13 CBMM3 c nomowbio WTUTOB. ECNn ANA TeCTUPOBaHUA KPHOYKOB, NPOBOJIOKM UIN NPOBOAOB UCMOb3YHOT
OfVH MOAMMULIMPOBAHHBIV ABYCTOPOHHMIA 610k 3 CBMIM3. TO cnefyeT pacnonoxutb ero Bbille.

8.1.1.4 Cob6upaloT cnuHasbHbIA MMNaHTaT B abCOMOTHOW CTaHAapTHOW (CM. pucyHkn 4. 6. 8. 10. 12 n
14) nnn rmbpnaHoi kKoHgUrypaumum (CM. pucyHok 3). YcTaHaBNvMBaKOT aKTUBHYIO A/TIMHY MPOA0/IbHOTO 3/IEMeHTa
ANns npegnonaraemMoi nokanusauuy B N03BOHOUHVKe. pUMEHSIOT BCe 3aTarveatLyme, obxvmatowme, hukeu-
pytoLme MmexaHn3mMbl B COOTBETCTBUM C YKa3aHUAMKU NPOM3BOAUTENS.

18



FOCT P 57390—2017

PricyHok 12 — [MosiCHUYHas ABYCTOPOHHSAS KOHCTPYKLUMS A1 BUHTOB WU GONTOB

8.1.1.5 HarpyxatoT annaparT 4/ NpoBeAEHMSA UCMbITAHWIA Npyu YacToTe 40 25 MM/MUH.
8.1.1.6 ®UKCUPYIOT KpMBbIE CMELLEHUsS NPU Harpyske. YcTaHaBAnBalT CMELLEHNE NPU OTHOCUTENIbHOM
CABUre TeKy4yecTu Ha 2 %. MM. yNpyroe cMeLleHve, MM, NpefenbHylo Harpysky Ha cxatue npu usrmbe. H.
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XECTKOCTb Ha cxartue npu usrnbe. H/MM, MakcuManbHOe CMELLEHVEe Ha cxaTue npu usrmbe, MM, U Makcu-
MaslbHYI0 Harpysky Ha cxatue npu nsrnbe. H.

8.1.2 CraTuuyeckoe nUcnblTaHWe Ha pacTsHXeHne npu nsrnde

8.1.2.1 MpoBoaaT oT60p noaxoaalwmx 6:10k08 U3 CBMIM3S gns c60pHOro CnMHaIbHOrO MMMIaHTara,
Kak onMcaHo paHee.

8.1.2.2 YcTaHaBnvBalOT aHKepbl B COOTBETCTBUWM C WHCTPyKUWel npoussoauTens. Mpu ucnonb3osa-
HUW B KAYeCTBE KOMMOHEHTOB KOHCTPYKLMUW N3 CTEPXHEW/BUHTOB. BUHTbI aHKEPOB C pasHbIMU OCAMMU cregyeT
ycTaHaBnmeaTtb B 6/10kn 13 CBMIM3 Takum o6pasom, YTobbl NpefoTBPaTUTh KOHTaKT NH06ObIX NMoBOpayvBaro-
LMXCA WU BpaLLaloLLMXcs feTaneil aHkepa ¢ uUcnbiTaTelbHbIM 6/10KOM. TO MOXET ObITb JOCTUTHYTO MyTEM
TaKoi yCTaHOBKW aHKepoB, YTOObI Mpy MOSIHOM MOBOPOTe Nt060I NoBopayMBaloLeiica AN BpalatoLeiics
JeTanu Bcerga octaBasics 3a30p Mexay Heli n ucnbitatesibHbiM 6/10koM. Ecnn ncnonb3yoT oguH moaudv-
LMpPOBaHHbI ABYCTOPOHHMIA 610K M3 CBMIM3, nomeLyaloT a/loOMUHUEBBIA CrneiicepHblli 6/10K Mexay Moau-
hvuupoBaHHbIM 6510k0M 13 CBMIMS 1 OCHOBHOW NAacTUHOW, YTOObl OCTAHOBUTH BpalleHne BOKPYr LWTudTa.
B vcnbiTaHnn Ha akcuasibHOe cxaTue cTeneHb CBO60Abl YCTPAHAT Takum xe cnocobom. Ecnu ans c6opHoro
CMMHaNBbHOro UMNIaHTaTa TpebyTCsa ABa KOMMNIeKTa MOANMNLMPOBaHHBIX A4BYCTOPOHHUX 6/10K0B 13 CBMIMS
1 antoMUHUEBbIE crelicepHble 6/10KM, TO 3TO NPMPaBHUBAETCH K UCMbITAHUIO HA aKCUaslbHOE PacTshKeHue.

8.1.2.3 NomeuwatoT 6710kn n3 CBMIMD B annapar ANs UCnbiTaHUiA Takum 06pa3om, Y4To6b! LWTUGTLI pac-
nonaranncb 3a aHkepamu (WTUAT Ha BepXHeM 6/10Ke pacnosioKeH HWXe, YEM BWHT, KPIOYOK M T. n.). 3akpe-
nnsT 6n10kn 3 CBMIM3 ¢ nomowbio WTMdTOB. ECNn ANSt TECTUPOBAHUS KPHOUKOB, MPOBOJIOKM UM NPOBOAOB
1CNoNb3yT OAUH MOANMDULIMPOBAHHBIA ABYCTOPOHHMIA 610K ©3 CBMI3. pacnonaratoT ero BblLLe.

8.1.2.4 CobupaloT CnuHasIbHbI MMNIaHTaT B abCOMOTHON cTaHAapTHOW (cM. pucyHkn 4. 6. 8. 10.12 n
14. 3a UCKOYEHUEM TOTO, 4YTO 610k n3 CBMIS nepeBepHyTbl) WAN TMOPUAHOIA KoHdUrypaumuy (CM. pUCcyHOK
3. 3a nUcknYeHrem Toro, 4to 6110k 13 CBMI3 nepeBepHyThbI). YCTaHaBIMBAKOT akTUBHYIO A/IMHY NPOA0/IbHO-
ro afiemeHTa 415 npegnosaraeMoil 1okaan3auum B NO3BOHOYHMKE. [TPUMEHSIOT BCe 3aTarmsatoLme, o6xnma-
owme. rKCUpytoLme MexaHn3Mbl B COOTBETCTBUM C yKa3aHUsIMU NPOU3BOANTENS.

Munéets
1blatku»(1Muna apadM):
XjciO.1
X £1[
| 2tmnicp 0i2Intu,a
Dimensions in millimeters Tolerances (Unless specified): JlonycTMble OTKIOHEHUS! (ECNW HE YKa3aHO VHOe);
xxl 0.1xi 1.0 (xxi 0.1>(x. £1,0)
12 from top to corner 12 or nepwmHbI A0 yria
(32) REF (32) HOMMManbHbIN pasmep

PucyHok 13 — MOoSICHWYHBI/ ABYCTOPOHHUI 6510k 13 CBMIM3 AN BUHTOB 1Uan 6ONTOB
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8.1.2.5 HarpyxatoT annapart g8 ucnbiTaHuii npu yactote A0 25 MM/MUH.

8.1.2.6 PUKCUPYIOT KPMBbIe CMELLEeHNA NPU Harpyske. YcrtaHas/MBatoT CMeLLeHNe nNpu OTHOCUTEIbHOM
cABure Tekyyectu Ha 2 %, MM. ynpyroe cMeLleHne, MM. NpefenbHyIo Harpysky npu nsrnbe ¢ pactTsxeHmem.
H. )ecTkocTb npu u3rnbe ¢ pacTskeHneM. HYMM, MakcuManbHoe CMelleHne npu nrnbe ¢ pacTsxeHuem,
MM, 1 MakCUMasibHYyH Harpysky npu nsrnbe c pactsxeHvem. H.

8.1.3 CrTaTnueckoe uUcnbiTaHWe Ha KpyvyeHue

8.1.3.1 lNpoBogAT oT60p NogxoaAwmnx 610kos n3 CBMIMS ansa c60pHOro cnuHanbHOro UMnaaHTaTa,
Kak ornmcaHo paHee.

8.1.3.2 YcTaHaB/nMBalT aHKepbl B COOTBETCTBUM C MHCTPYKUMen npoussoanTens. Ecnm B kavectse
KOMMOHEHTOB KOHCTPYKLMU U3 CTEPXHEW/BUHTOB MCMNO/Mb3YIOT aHKepbl C NOJIMAaKCUa/IbHbIMU BUHTAMU, UX
cnepyet yctaHasnusatb B 6,10k n3 CBMIM3 Takum o6pa3om, 4Tobbl NpefoTBpaTuTb KOHTAKT Mto6bIX no-
BOPauMBAIOLLMXCA UM Bpallalowmxcs getaneil aHkepa ¢ ucnbitatesibHblM 6/10kOM. 3TO MOXET 6ObiTb [0-
CTUrHYTO NyTEM Takoli yCTaHOBKM aHKepPOB, YTOObLI MpY NOIHOM NOBOpPOTE M0G0 NoBOpayMBaloLLelica um
BpaljatoLeiica fetany BCerga ocTaBasiCA 3a30p MeXAy Heil n ucnbiTaTesbHbiM 6/10koM. Ecnn c60pHBIi
CNUHA/bHbIA MMNNAHTAT COAEPXUT TOMbKO KPHOYKM, MPOBOOKY UM NPOBOAA, TO CUCTEMA MOXET He BblAep-
XaTb KPYTALLMIA MOMEHT N He TeCTUPOBaTLCS; O4HAKO 3TO ciefyeT NOATBEPAMTb OMbITHLIM MyTEM.

8.1.3.3 MomewatoT 6510km 13 CBMIM3 B annapart Ana UCMbITaHWin Takum 06pasom, 4Tobbl WTUTHI
pacnonaranucb nepeg aHkepamu. LTt Ha BepxHeM 610ke pacnonararoT Bbllle, YeM BUHT, KPHOYOK 1 T. M.,
a LWTUMPT Ha HWKHEM 610Ke — HWXe, YeM BWHT, KPKYOK M T. N. 3akpennsawT 61okm u3 CBMIM3 ¢ nomo-
Wbl WTUdTOB. ECAM AN TeCTUPOBAHUS KPIOYKOB, NPOBOJIOKA WM NPOBOAOB WCNOMb30BaH TO/IbKO OAWH
MOANULMPOBAHHBIA ABYCTOPOHHWI 6710k 13 CBMIM3, ero pacnonaratloT Bbilwe. MMpucoeguHsAT 6/10ku
13 CBMIM3 k 60koBbIM OMopamM npu NOMOLUY LITUCPTOB.

8.1.3.4 T[lomelwaloT anlOMWHUEBDLIV CnelcepHblli 610K Mexay MOoAM(ULMPOBaHHBIM  G/10KOM
13 CBMIM3 1 0CHOBHOIA NNacTUHON, 4TO6bl OCTAHOBUTL BpaLleHne BOKpYr wtudTa.

8.1.3.5 CobupatoT cnnHanbHbI MMNAaHTaT B abCcosOTHON cTaHA4apTHOW (cM. pucyHku 4. 6. 8. 10.
12 1 14) wnn rmbpuaHOW KoHurypaumm (CM. pUCYHOK 3). YCTaHaBNMBAKOT akTUBHYH AMIVHY NPOAOSILHOMO
anemMeHTa 41a npegnonaraemMoi nokanvsaumu B No3BOHOYHMKe. MNpUMeEHSAIOT BCe 3aTsarueatowme, ob6xvma-
oLve. ukcupylolme MexaHn3mbl B COOTBETCTBUN C YKa3aHUAMMW NPOM3BOAUTENS.

8.1.3.6 HarpyxatT annapart A41s UCMbITaHUA NpY MakCMMaslbHOW YacToTe fo 607MuM. Bo Bpems uc-
MblTaHUA cefyeT COXPaHATb akCuasibHYy Harpysky. H. okosio Hyns.

8.1.3.7 ®uKCMPYIOT KpUBbIE «KPYTALWMUA MOMEHT—Yr/10BOe CMelleHne». OnpefensioT YyrioBoe cMe-
LLleHne npy OTHOCUTESILHOM CABUre TekyyecTu Ha 2 %, rpafycbl, ynpyroe yriiosoe cMelleHue, rpagycel,
npeaesnbHbIA KpyTAWUA MOMEHT. H/M. 1 XecTKoCTb Npu KpyveHun. H/m/rpagycei.

8.2 TMMpoueaypa ycTanoCTHbIX UCMbITAHNA

8.2.1 MNMpoBogAT 0T60p NoaxoasAmx 610kos n3 CBMIM3 ana c60pHOro CNUHaNbLHOro MMNIaHTaTa, kKak
onucaHo paHee. [115 KOHCTPYKLMUIA C eANHCTBEHHbIM NPOAOSIbHLIM 3/1IEMEHTOM UCMNOMNb3YIT OAHOCTOPOHHMNE
6nokn ns CBMMN3 (cM. pucyHkn 5 n 11). insa TeCTUpOBaHUSA BUHTOB, 60/TOB U T. M. NPUMEHSIIOT ABYCTO-
poHHUe 6510k 13 CBMM3 (cM. pucyHkn 7 1 13). lnA TeCTUPOBaHUS KPIOYKOB, MPOBOJIOKA UM NPOBOLOB
MCMNonb3ylT MoancunpoBaHHble ABYCTOPOHHUE 610kM n3 CBMIM3 (cM. pucyHku 9 n 15).

8.2.2 YcTaHaBNMBalOT aHKepbl B COOTBETCTBUW C MHCTPYKLMel npon3soautens. Ecnv B kayectse KOM-
MOHEHTOB KOHCTPYKLUMU U3 CTEPXHEN/BUHTOB MCNO/Mb30BaHbl aHKEPbl C MOMNAKCUa/IbHbIMU BUHTaMU, TO UX
cnepyet yctaHaBnmBaTh B 6510k 13 CBMIMNS Takmm 06pa3om, UTo6bl NpefoTBpaTUTh KOHTAKT 106bIX MoBopa-
4MBaIOLLMXCA MW BpaLlaloLLmMXCcs AeTanei aHkepa ¢ ucnbitTaTenlbHbIM 6/10KOM. TO MOXET 6bITb JOCTUTHYTO
nyTeM TakoW YCTaHOBKM aHKepoB, YTOObI MpW MOSIHOM MOBOPOTE /1060l NoBOpayMBaKOLLENCs Un BpaLlao-
Lielics geTann Bcerga ocTaBasiCsl 3a30p MexAy Hell U ucnbiTatenbHbIM 6/10kOM. Ecnmn ncnonb3oBaH oAWH
MOAMPULMPOBaHHbIA ABYCTOPOHHMIA 6110k 13 CBMIS ANs KpoYKoB, MPOBOJIOKM, MPOBOAOB U T. M., MOMELLAT
aNtoMVHNEBBIN cnelicepHblil 610K Mexay moanduumposaHHbiM 6710koM 13 CBMIMS 1 OCHOBHOI NAacTUHOW,
4TOObI OCTAHOBUTL BpaLleHne BOKpYr Wwtudta. M36biTouHas cTeneHb cBO60/bl yCTPAHAETCA TEM Xe Cnoco-
60M, 4YTO 1 NpU UCMbITAHUM Ha akcuanbHoe cxartne. Ecnn ans c60pHOro CnMHasbHOrO MMNaaHTaTa Tpeby-
H0TCS ABa KOMMJIEKTA MOANMDULMPOBAHHbBIX ABYCTOPOHHMX 6/10KOB U3 CBMIMS 1 antoMnHMEBbLIE crnelicepHble
6710KM, TO 3TO TeCcTUpOBaHNEe CTAHOBUTCA UCMbITAHWEM Ha YCTaNI0CTb NPU akCuasribHOM CXaTuu.

8.2.3 MomewatoT 6r10km 13 CBMIM3 B annapart AnAs WCMbITaHWA TakuM 06pas3om, 4Tobbl WTUTbI
pacnonaranucb nepep aHkepamu. WTndT Ha BepxHeM 6/10ke PacnosioXeH Bbllle aHkepa, a WTUgT Ha
HKHEM B6/10Ke — HIKe, YEM BUHT, KPIOYOK U T. N1. 3akpennsaioT 6510kn ns CBMM3 ¢ nomoubto wtundtos. Ecnn
ONS TeCTUPOBaHNS KPKOUKOB, MPOBOJIOKN, MPOBOAOB M T. M. UCNOJb3YIOT TO/IbKO OAVH MOANMULMPOBAHHbI
[BYCTOPOHHUIA 610K 13 CBMIM3, pacnonaralT ero BbiLLe.
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OKTHooBIOKLL N
ToJmreas (Urlaa* speottad):
m i 01
x.11,0
Dimensions in millimeters Tolerances (Unless specified): JonycTMble OTK/IOHEHWS (EC/TN He YKa3aHO MHOE):
XXt 0.1 x.1 1.0 (xx10.1) (x. £1.0)
Steel Rol Pin CTa/1bHOV PONMKOBbIN LITUGT
12.0 from center of fixation to rotation 12,0 OT UeHTpa hrkcaumm A0 yT/a noBopoTa
Side Supports BokoBble 0nopbI
UHMWPE Blocks Bnokn ns CBMMN3
76 10 5 recommended spacing or to be determined by implants PekomeHayembiii nHTepBan (76 1 0.5) wim B COOTBETCTBUN
C MMNaHTaTom
(50) REF (50) HOMWHaNbHbLIN pasmep
(35) REF (35) HOMMHa/TbHBIN pa3mep
12.0 from center of fixation to rotation 12,0 oT UeHTpa Pukcaumm A0 yT/ia noBopoTa

PucyHok 14 — lMosicHMYHas ABYCTOPOHHAS KOHCTPYKLUUSA A1 KPIOYKOB, NPOBOAOB U/N NPOBOJIOKN

8.2.4 CobupatoT CNnHa/IbHbIA MMNAAHTaT B abCOMOTHOM CTaHAapTHOW (CM. pucyHkn 4. 6.8.10.12 n 14)
Unn rMbpuaHoi KoHdurypaumm (CM. pUCYHOK 3). YCTaHaBNMBAOT akKTUBHYIO A/IMHY NPOAONBHOIO 3/1eMeHTa
AN npegnonaraemMoii nokanusaumn B NO3BOHOUYHMKE. MPUMEHSIIOT BCe 3aTArmsatolLme, obxmmatolme, k-
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CUpyIOLLME MEXaHU3Mbl B COOTBETCTBUM C YKasaHUAMW NPOW3BOAWUTENS. 3anuCbiBAOT PaCCTOSAHUE MexXay
LLleHTPOM BEPXHEro wtnudta 1 LLeHTPOM HUXHEro WTndTa.

8.2.5 Mpn MCNbITAHMM Ha YCTaNOCTb MPUMEHAIOT CUHYCOWMAANbHYIO HAarpy3ky Ha CMUHasIbHYH KOH-
CTpyKUMio. Harpysky cnesyeT noffepXxuBaTtb MOCPEACTBOM MOCTOSIHHOTO KOHTPOAS aMnanTyfbl CUHYCOU-
[ansbHoil Harpysku. [na BCex WUCnbITaHUi AO/MKEH 6biTb YCTAHOB/EH MOCTOSIHHbIM KO3 ULMEHT Harpys-
KM R. paBHbI/ v npesbiwarowmin 10:

A _ MUHUMasIbHas Harpyska
MakcMMasibHasi Harpyska

Hanpumep, ecnu MUuHMMasibHas Harpyska pasHa MuHyc 200 H. a MakcumasibHas Harpyska — MUHYC
10 H. To R = 20. MakcumasibHas YacToTa LMKI0B A8 YCTaNOCTHLIX UCNbITAHUA — NATb LUKIOB B CEKYHAY.
McnbiTaHve 3aBepluaeTcs B TOT MOMEHT, KOrja CnuHasibHas KOHCTPYKUMS NpekpaliaeT cBoe AeicTeme um
NPOXOANT NOJIHBINA LK.

8.2.6 NpoBOAAT OLEeHKy ABYX 06pa3LL0B NPU UCXOAHbIX YCTaNOCTHbIX Harpy3kax. YcraHaBmBatT Mak-
C/YMasibHYI0 BblepXuBaemMyto Harpysky (HM ofivH obpasel, He oTkasasn A0 3aBepLieHus 5 MaH uuknos). Mpo-
[O/MKaloT UCMbITAHMA Ha YCTasloCTh Ha ABYX obpasuax [0 TOro MOMeHTa, Korga pasHuua Mexay Harpyskon,
npu KOTOPOW KOHCTPYKLMA OTKa3bIBAET, M MakCMasibHON BblAepXMBaAEMON Harpy3koi 6yaeT cocTaBNATb He
6onee 10 % OT MakcMMasIbHOW Harpy3kn Ha cxatue npu nsrnbe. Ha nonynorapmmumueckom rpaduke cne-
AyeT npeAcTaBUTb YCTaSIOCTHYHO KPYBYIO OTHOLLEHMS HArpy3kn Ha cxatue npu usrmbe K KonmyecTBy LMKIOB
[0 oTKasa.

12 from top 012.0+0.3
Dimensions in millimeters Tolerances (Unless specified): JonycTumble OTKI0OHEHMS (EC/IM He yKa3aHO MHOE),
XX+0.1x 110 (xx+0.1) (x.1 1.0)
12 (tom top to corner 12 OT aeplUMHbI 40 yria
Steel Roll Pin CTa/1IbHO PONMKOBbLIM LLTUT
(32) REF (32) HOMVHaNbHbI pasmep

PucyHok 15 — TMOSICHUYHbIA ABYCTOPOHHUI 610K N3 CBMIM3 ANns KpHOUYKOB, NPOBOAOB U/IN MPOBOJIOKN
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8.2.7 [0 CMATUSI CNMHA/IBHOW KOHCTPYKUMK C annapara A/t UCMblTaHuil OUKCUPYIOT NepByto U nocie-
[YIOLLYI0 MOSIOMKM, XapakTep NofoMK1 1 feopMaumy KOMNoHeHToB. OLLeHUBAIOT BCE NMOBEPXHOCTHbIE N3Me-
HEHWs.

9 OTtyer

9.1 B oTyeTe A0/DKHbI 6bITh YKa3aHbl KOMNOHEHTbI CMMHAIbHOTO MMMNNAHTaTa, KOHCTPYKLMSA CNHANBHOTO
uMmnnaHTaTa, npegnosaraeMas nokanmsaumsa B NO3BOHOYHUKE W KOJIMYECTBO MPOTECTUPOBAHHbLIX 06pas3LoB.
MpeAcTasnsAoT BCIO 3HAUYMMYIO HGOPMALMI0 O KOMNOHEHTaX, BK/IOYas Ha3BaHWe, HoMep napTuu, Npou3Bo-
anTens. MaTepuan, katanoxHblii HOMep U T. f.. a Takke BCIo crneunanbHylo nHhopMaumio, Heobxoaumyto ans
M3rOTOB/IEHNSA KOHCTPYKLWW, B TOM YMC/ie NPOAHArpy3Ky U KPYTALLMA MOMEHT 3aTsHKKM.

9.2 Pa3melaT N306paxeHnsi KOHKPETHbIX Harpy3o4HbIX KOHMrypauuii. OnucbiBatoT cxoacTsa U OT-
NINYNA COOTBETCTBYIOLLNX PUCYHKOB, COAEPXalLUXCA B HACTOSILLEM CTaHAapTe. YKa3blBaloT akTUBHYO [/INHY,
n/ieyo MoMeHTa 6/710ka ¥ paccTosiHUE Mo OCKM X MeXAy OCeBOV /SIMHWEeR NPOAO/IbHOMO 3/1eMeHTa U TOYKOM
YCTaHOBKM aHKepoB B 6/10kax 13 CBMIM3. AnA KOHCTPYKUUIA, B KOTOPbIX UCMO/Ib30BaHbl aHKEpPbl C MosInakcu-
aNlbHbIMW BUHTaMW, NPUHUMAIOT Mepbl, NPUHATLIE A4 NPefoTBPALLEHUSA KOHTaKTa NnoBopavnBatoLLmMXca um
BpaLiaoLmxca getaneii ¢ ucnbitatesibHbIM 6/10kOM. PUKCMPYIOT BCE OTK/TIOHEHNS OTHOCUTENIbHO PEKOMEHY-
emoli npoueAypbl UCNbITaHWSA, a Takke YacToTy Harpysku.

9.3 OTYeT 0 CTaTUYECKUX MeXaHNYEeCKUX UCTbITAHMAX AO/DKEH BK/IOYaTb NMOJIHOE OonucaHne Bcex MnoJso-
MOK. XapakTep nonoMok unu gecopmauuii C60pHOro CNMHaNBLHOrO MMNAaHTaTa NMbo annaparta 418 UcnbiTa-
HWA. MprBOAAT MHOPMaL Mo 060 BCeX 3aMETHbIX C/lyYasX MeXaHUYecKUX MOBPEXAEHUA KOHTaKTUPYOLLUX
NOBEPXHOCTEW UM TEKCTYPUPOBAHUS NMOBEPXHOCTU.
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9.3.1 B oTyeTe 0 pesyfbTarax NPOBeAEHNA CTaTUYECKNX MEeXaHUYeCKNX UCMbITaHNAX cnegyeT 3aduk-
cmpoBaTh:

- KpMBble «Harpy3ka—cMeLlleHne» A5 Bcex CTaTUYecknx UCMbITaHWi Ha cxatue npu usrube: npes-
CTaBWUTb BCE AlaHHbIe N0 CTATUYECKMM MEXaHNYEeCKNM UCMbITAHUAM Ha cxaTtue npu n3rnbe, cpefHee n cTaH-
AapTHOe OTK/IOHEHUA ANS CMELEeHUs NPy OTHOCUTE/IbHOM CABUre TeKyvyecTn Ha 2 %. MM. yrpyroe cMmeLle-
HVe. MM. NpedesnbHYI0 Harpysky Ha cxaTtue npu msrmbe. H. XeCcTKoCTb Ha cxaTue npu usrnbe. H/mMm. mak-
CYMasibHOe CMELLEeHNe Ha cxaTune npu u3rnbe, MM. 1 MakCMMasbHY Harpysky Ha cxatue npu usrmnbe, H;

- BCe KpUBble «Harpyska—cCMeLlleHne» AN cTaTUyeckMx MCMbITaHWA Ha pacTskeHue npu msrnbe.
MpefcTaBuTb BCE faHHble MO CTATUYECKUM WUCTIbITAHUAM Ha pacTshkeHue npv nsrnbe, cpegHee n ctaHAapT-
HOe OTK/IOHEHWe AN CMELLEHUA NPU OTHOCUTENIbHOM CABUre TekyyecTu Ha 2 %. MM. ynpyroe cMelleHue,
MM. npefesibHyl0 Harpysky npu nsrnbe c pactsxeHnem. H. )XecTKoCTb npu nsrnbe c pactsxeHnem. H/mm,
MakCUMasibHOe CMeLLeHne Npu n3rnbe ¢ pacTsHKeHNem, MM. U MakCMMaslibHYH Harpysky npu usrmbe c pacta-
XeHvem. H;

- KpMBbIE «KPYTALMUIA MOMEHT—YIN0BOE CMeLLeHne» A1t BCeX CTaTUUYECKNX UCTIbITAHUIA Ha KpydeHue.
MpeacTaBuTb BCE AaHHbIe MO CTATUYECKUM UCMbITAHUAM Ha KpyYeHue, cpefHee 1 cTaHJapTHOe OTK/IOHEeHne
ONS Yr0BOro CMELeHUsa Npu OTHOCUTENIbHOM CABUre TekydyecTu Ha 2 %. rpafychbl, ynpyroe yriosoe cMme-
LieHne. rpagycbl, NpeAesnbHbIi KPYTALMA MOMEHT. H/M. )XecTKOoCTb npu KpyyeHun. Hm/rpagycbl. a Takke
Hanpas/ieHMe BpaLLeHNsl C TOUKOW oTcUeTa 4/15 BCEX UCMbITaHWA.

MpeacTaBnTb NPUUMHBI NS KaXKAOro OCTAHOB/IEHHOTO UCNbITaHWUSA (Hanpumep, NoIOMKa YCTPOIiCTBa,
BblNajeHne BMHTOB 13 6110koB CBMI3. kacaHve 6510koB 13 CBMI. kacaHue 3aKpensieHHOl Ckobbl 1 T. 4.).

9.4 OTYeT 0 ANHAMUNYECKNX MEXAHNYECKNX UCTIbITAHUAX JOKEH:

9.4.1 onucatb OKpYy>atoLLyto 06CTaHOBKY NPW UCMbITAHUAX Ha YCTaNoCTb, KPUBbIE HArpy3ku 1 4acToTy
UcnbITaHWiA. YKasaTb OKOHYaTesibHble napaMeTpbl 06pasua 1 Harpy3ku B OTHOLLUEHUWM KONMYecTBa LWK/I0B
[0 MOMIOMKN AN BCEX YCTaNIOCTHbIX UCMbITaHUA, YPOBHWM Harpysku ans o6pasuos, BblaepXxaslinx 5 MH
LMKI0B, ¥ MakCMasbHyt0 BblgEpXMBAEMYIO Harpy3ky, a Takke NOCTOAHHbIA KO3 ULMEHT Harpy3kn R;

9.4.2 ykasaTb BCe MnepBble M nocnegyloLme noNOMKY, XapakTep MNosIoMOK 1 Aedopmauuii KoMno-
HEHTOB COOPHOro CNMHaNBLHOrO MMMaHTaTa 1 annapaTta A1a UCNbITaHWA. YCTanoCcTHbIE NOMOMKN AO/MKHbI
BK/IOYaTb ONMMcaHne MecTa BO3HUKHOBEHWUS HENCMPAaBHOCTU, 30HbI PACMPOCTPaHEHUs U 30HbI NMOJSIHOTO pas-
pyLWeHus, a Takke 1306paxeHns NOBPEXAEHHbIX NOBEPXHOCTEN N TEKCTYPUPOBAHUSA MOBEPXHOCTEN U3-3a
TpeHusa. OnucaTtb BCe NMOBEPXHOCTHbIE U3MEHEHUSA, BCE MEXaHNYecKkne NoBPeXAeHUss KOHTaKTUPYIOLW KX Mo-
BEPXHOCTEeN 1nun pacluatbiBaHne BHYTPEHHUX COeANHEHW;

9.4.3 ANs BCeX YCTaNIOCTHbIX UCMbITAHWIA KOHCTPYKLMUIA U3 CTEPXHEN/BUHTOB. COAEPXALLUX aHKepbl C
nonnakcuanbHbIMU BUHTAMM 1 YCNELHO NPOoLUeALWnX UcnbiTaHna 6e3 BUAUMbIX NOBPeXAeHW, yka3aTb 13-
MEHEeHMe pPaccTOAHUSA MexXy LLeHTPOM BEPXHEro WTudTa U LEHTPOM HIKHEro wrudta u onnucate NPUYnH-
HbIA MEXaHW3M, NPY ero Hanuuuy (Hanpumep, cToikas fedopmaLmsa O4HOTO UM HECKOSIbKUX KOMMOHEHTOB,
npockanb3biBaHve NnonvakcuanbHol ronoskv nnu gedopmarmsa/nonomka 6s1oka s CBMIMDI).

MpeacTtaBuTb Ha nonynorapudmMuyecknx rpadukax yCTanoCTHblE KPMBble OTHOLUEHUS Harpysku Ha
cxXaTue UK Harpysku Ha cxaTtue npu n3rmée K KoM4ecTBy LMKI0B A0 NMOMOMKU. YKa3aTb 06pasLibl, KoTopble
BblAepxXanu 5 M/IH UuKNoB 6e3 NosIOMOK.

TONbKO ANS KOHCTPYKLMIA, B KOTOPbIX BbISIB/IEHbI HEUCMPABHOCTU, MPEACTaBUTL PErPeCcCUOHHbI aHa-
I3 HArpy3Kkn Ha cxartme u Harpysku Ha cxaTtue npu u3rnbe B OTHOLLEHWUM K KOJIMYECTBY LIMK/IOB.

10 TOYHOCTb M MOTPELWHOCTb

10.1 To4HOCTb

TOYHOCTb 3TUX METOAOB WCMNbITaHW OCHOBaHAa Ha ABYX Mexn1abopaTopHbIX MCCNef0BaHNAX, NpoBe-
AeHHbIX B 2008 1 2011 rr. WecTb nabopatopuii npyHUMany yyactne B 3TOM McCCnefoBaHuun, 0gHaKo He Bce
13 3TUX LWeCTn nabopaTopuin 6bi1n 3a4elicTBOBaHbI B ABYX MexnabopaTtopHbix nccnegosannsx. Kaxgasa ns
wectn nabopatopuiti Ao/mkHa Gblna NpeacTaBUTb OTYET O pe3ysbTaTax NSATW NOBTOPHbLIX UCMbITAHWIA 0AK-
HaKOBbIX KOMM/IEKTOB BUHTOB, Habopa BUHTOB, CTEPXHEW W KPECTOBWHHbIX COefuHUTEeNe no fgecatn pas-
NIMYHBIM NapameTpam n3MepeHuin. Kaxablii pe3ynbTar UCnbiTaHWs, OTPaXKEeHHbIV B OTYeTe, npeacTaBnset
coboii oTaenbHoe usmepeHue. B paspaboTke gusaiiHa v aHanm3e AaHHbIX NOMUMO 3a[eicTBOBaHNA LLeCTn
nabopartopuii 1 MCNONb30BaHNA eAVHCTBEHHOTO MaTepuana pykOBOACTBOBAa/IMCHL pasgenom «lpakTvka»
E691; 6onee nogpobHas nHdopmauns npeacrtaBneHa B uccnegosatenibckux otyetrax ACTM ©04—10125
MACTM $®04—1013.6.

25



FOCT P 57390—2017

10.1.1 NMpogen NOBTOPAEMOCTU T

[lBa pesynbTaTa UcnbiTaHUA, NOMYyUYEHHbIE B OAHOW naGopatopuu, crnefyet pacueHnBaTb Kak HeaKBU-
Ba/IEHTHbIE. €C/I OHM OT/IMYaloTCA 60siee YeM Ha 3HauyeHue r A1 3Toro MaTepuana; r — 370 UHTepBsas,
npefcTaBNsAoWNA coO60i KpUTUYECKYIO pasHULy Mexay ABYMS pesynbTataMu UCMbITaHWi Ans TOro Xe camoro
marepuana, nosy4eHHbIMM OHOMOMEHTHO OJHUM U TEM Xe OnepaTopoMm, C UCMO/b30BaHNEM OAHOIO U TOro
e ob6opyaoBaHus B Tol Xe nabopartopuu.

10.1.1.1 Mpepenbl NOBTOPAEMOCTN NepeyncneHsl B Tabnuuyax 1—10.

10.1.2 Tpegen socnponssognumoctTn R

[lBa pesynbTarta UCMbITaHW [O/MKHbI ObITb pacleHeHbl Kak HeaKBMBaNEHTHbIE, €CIM OHW OTNYalTCH
6onee yeM Ha 3HayeHve R gna aToro matepuana; R — 370 MHTepBas, NPeACTaBALMNA COOOM KPUTUYECKYIO
pasHuLly Mexay ABYMS pesynbTaTaMu UCMbITaHWiA ANn8 OAHOT0 1 TOro Xe mMaTepvana, NoslyYeHHbIMW Pa3HbIMU
ornepaTtopamMu, C UCMOoJIb30BaHNEM Pa3IMYHOro 060pyA0BaHNA B pasHbIX 1abopaTtopusx.

Ta6nuua 1 — MakcumanibHOe CMELIeHVe Ha CKatue npu nsrnée, Mm

Martepuan CpegHee CraHgapTHoe CraHgapTHOe OTK/I0HeHve Mpepen Mpepen
3HaueHune *1x OTK/OHeHVie BOCMPOU3BOAVIMOCTY S, NOBTOPSIEMOCTU I BOCMpousBogMMocT R

noBTOPAEMOCTU S,
A 61.51 0.88 8.66 2.45 24.25

a) CpefHee 3HaYEHUE BbIUMC/IEHHbIX B 1a60paTopuy CpefHUX 3HAYEHWUIA.
MpunmevyaHune 1 — MexnabopaTopHoe nccnegoBaHune, nposeaeHHoe B 2011 r., 6bIS10 COKpalLeHo A0
LeNIeBOro CMeLleHns, NO3ToMy 3HaueHusa ru R gns npegenbHOro cMeleHns He NpeacTaB/ieHbl.

Tabnuua 2 — MakcumanbHasa Harpyska Ha cxaTtue npu usrmbe. H

Matepuan CpepHee CraHpgapTHOE CraHpapTHoe Mpepen Mpegen
3HaueHne* 1x OTK/TOHEHVE OTK/TIOHEHVE NoOBTOPSIEMOCTMN I BOCMNPOV3BOAVIMOCTMN
noBTopsieMocT S, BOCMPOM3BOAMMOCTU S, R
193.15 6.49 23.71 18.16 66.39
B 699.86 25.65 34.44 71.83 96.42

a) CpefiHee 3Ha4YeHVe BbIYUC/EHHbIX B 1a60PaTOpUmN CPEeAHUX 3HAYEHWIA.
NMpumeuaHne 1— MakcumanbHas Harpy3ka MaTepuana B npegcraBnsiet co60ii MakCMMasibHYO Harpysky npu

LueneBoM CMeLWeHnn.

Ta6nuuya 3 — XecTkoCcTb Ha okaTuB npu nsrnoe. H

Marepuan CpepHee CraHgapTHee CTaHaapTHoe Mpepen Mpegen Bocnpov3BOAMMOCTU
SHaveHnea>x OTK/TOHEHVE OTK/IOHEHVe noBTOpsieEMOCTU R
rnosTOpsieMoOCTH S, BOCIMPOU3BOAMMOCTA S. /
6.90 0.36 0.78 1.02 2.18
B 70.53 1.87 4.29 5.20 12.02

a>CpefiHee 3HaYeHMe BbIUYMC/IEHHbIX B laGOpaToOpun CPeHUX 3HAYEHUA.

Ta6nuuya 4 — lMpepenbHas Harpyska Ha cxaTtue npu usrnbe. H

Matepuan CpepgHee CraHOapTHOe OTK/10HeHVe  CTaHOapTHOE OTK/IOHEHWE Mpepen Mpepen
3HaueHune*' / nosTopsieMocTu S, BOCMPOU3BOAMMOCTM S,,  MOBTOPsieMOCTV I BOCMpOM3BOAMMOCTU R

81.04 8.10 11.03 22.67 30.89

B 495.91 16.42 27.82 45.97 77.90

N CpepHee 3HaYeHUE BbIYMC/IEHHbIX B 1a60paTopun CpeHUX 3HauYeHui.

Tab6nuuya 5 — Ynpyroe cmeuweHne, Mm

Matepuan CpepgHee CraHgapTHOe OTK/IoHeHWe  CTaHAapTHOE OTK/IOHEHWE Mpegen Mpenen
3HaueHmne*Ix noBTOpsieMoCcTN S, BOCMPOV3BOAUMOCTY S, NOBTOPSIEMOCTM T BOcnpoussogumMocTvt R
11.50 1.72 2.18 4.82 6.11
B 6.81 0.32 0.45 0.89 1.26

alCpefHee 3HaYEHME BbIYMC/IEHHbIX B 1a60paTOPUM CPEAHNX 3HAUEHUIA.
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Ta6nuuya 6 — CmelieHne NpuM OTHOCUTENILHOM CABUre TeKyyecTu Ha 2 %, MM

Marepuan CpepgHee CraHgapTHoe CraHgapTHOe OTK/IOHeHVe Mpepen Mpepen
3navenncx OTK/IOHEHMe BOCMPOM3BOAMMOCTM S,  MOBTOPSIEMOCTVM  BOCMpousBoavmocTy R
nosTopsiemMocTt S, r
12.87 1.73 2.04 4.85 571
B 8.58 0.32 0.66 0.89 1.86

a'CpefHee 3HauYeHUe BbIYNC/IEHHbIX B 1a60paTOPUN CPEAHUX 3HAYEHU.

Tab6nuuya 7 — XXecTKOCTb Npu KpyyeHun. Hm/rpagycol

MaTtepuan CpepHee CraHOapTHOe OTK/I0HeHWe  CTaHgapTHOe OTK/IOHEHUE Mpenen Mpepen
3HauveHune*' x MnoBTOPSEMOCTN S, BOCMPOU3BOAMMOCTA S,  MOOTOPSIEMOCTU I BOCMpou3BoAMMOCTY R
0.64 0.06 0.27 0.16 0.75
B 5.32 0.89 1.47 2.48 4.12

a)CpefHee 3HauyeHMe BbIYUC/IEHHbIX B 1a60paTopumn CpeaHNX 3HAYEHWNA.

Ta6nuuya 8 — MNpeaenbHblii KPYTALWNIA MOMEHT. H-m

Martepvian CpegHee CraHAapTHOe OTK/IoHeHVe  CTaHAapTHOE OTK/IOHEeH e Mpegen Mpegen
3HAYEHMe" " 1X nosTopsieMocT S, BOCMPOU3BOAMMOCTY S, NOBTOPSIEMOCTN  BOCMPOU3BOAYMOCTU
r
0.64 0.06 0.27 0.16 0.75
B 5.32 0.89 1.47 2.48 4.12

a>CpefiHee 3HayYeHMe BbIYNC/IEHHbIX B TaGOPaTOPUM CPEeAHNX 3HAYEHUA.

Ta6nuuya 9 — Ynpyroe yrnoBoe cMeleHne, rpagychbl

Matepuan CpepaHee CraHpapTHoe CraHpapTHoe Mpepen Mpepen
3Ha4yeHne"1x OTK/IOHEeHVe OTK/IOHEHVEe MOBTOPSIEMOCTN I BOCMPOU3BOAVMOCTY
nooTopsiemMocTu S, BOCMPON3a0aIMOCTH S. R
5.68 0.94 2.47 2.62 6.92
B 3.78 0.43 0.96 1,18 2.70

al CpeHee 3HauyeHne BbIYMC/IEHHbIX B 1a6opaTopumn CpeaHnX 3HaYeHni.

Ta6nuya 10— Yrnosoe cMelleHNe Npu OTHOCUTENIbLHOM CABUre TEKyYecTu Ha 2 %, rpagychbl

Marepuian CpegHee CraHgapTHoe CraHgapTHoe MNpepen Mpepen
3HaUeHNe*1x OTK/IOHEHVie OTK/IOHeHVie NOBTOPSIEMOCTU T BoOCnpousBoavmocTy R
noetopsieMocTt S, BOCMPOU3BOANMOCTU S,
7.62 1.12 2.57 3.13 7.20
B 5.86 0.47 0.97 1.31 2.72

al CpeiHee 3HauyeHMe BbIYMC/IEHHbIX B 1aGopaTopumn CpeaHnX 3Ha4YeHUiA.

10.1.21 Mpepensl BocnponssoamMMocT R nepeuncnexsl B Tabnuuyax 1—10. B tabnunuax 1—6 npeg-
CTaBfieHbl fjaHHble N0 UCMbITAHUAM Ha cxatue npu usrnbe, a B Tabnuuax 7—10 — MO MCMbITAHMAM Ha
KpyyeHue.

10.1.3 BbiweynomsiHyTble TepMUHbI (Npejen NOBTOPSEMOCTU I U Npeaes BoCnpon3soanmocT R) uc-
Nnosib30BaHbl cornacHo pasgeny «lpaxktuka» E177.

10.1.4 Mo60oe pelueHue, npuHAToe B cooTBeTcTBMM ¢ 10.1.1 1 10.1.2. kak npaswio, UMeeT 0koo 95%
BEPOSATHOCTU TOrO, YTOObI CUMTATHCA MPABWU/IbHBLIM: OAHAKO TOYHbIE CTATUCTUYECKNE AaHHble, NOJyYeHHble
B 3TOM Mex/1abopaTtopHOM UCCefoBaHUN, He cnefyeT paccmaTpuBaTb B KAYECTBE KOHKPETHbIX MaTeMaTu-
YeCcKUX BENNUYMH, KOTOPble NPUMEHNUMbI K NII0OLIM YCI0BUSAM 1 06CTOATENIbCTBAM.

OrpaH/VyeHHOe KOIMYeCTBO UCMbITYEMOro Matepmasa n 0THETHbIX pe3y/ibTaToB labopaTopuil rapaHTu-
pYytOT BO3HUKHOBEHWE Pe3ybTaTtoB, OT/INYHbLIX OT Pe3y/bTaToB UCCNef0BaHNS, MHOrAa CO 3HAUYMTEsIbHO 60/b-
e UM MeHbLUen YacToTon, Yem npegnonaraet 95 %-Hblli npeAen BeposTHOCTU. MNpeaen NOBTOPAEMOCTYH I
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1 npegen BOCNPoOU3BOAMMOCTM R paccmaTpuBaloT B KayecTBe OOLUMX PeKOMeHAaLuuid, a CBA3aHHY C HUMK
95 %-MyH0 BEPOATHOCTb — B KayecTBe Npub/IM3nTENbHO OXNAAEMOro nokasartens.

10.1.5 O6DBbSCHEHMSA 3HaYeHWli npefena NOBTOPSEMOCTU T U NpeAena Bocnpou3soaMmocT R npegHa-
3HaueHbl AN TOro, YTo6bl NPeACTaBNTh Har/IAAHbLIA CNOCO6 OLEHKN NPUOAN3NUTE bHON TOYHOCTU MeToAa MC-
nbiTaHnii. flaHHble, NnpuBeAeHHble B Tabnunuax 1—10. He 06A3aTeNbHbl ANS NPUMEHEHUS NPU NPUHATUN KUK
OTK/IOHEHUN PeLLeHns OTHOCUTE/IbHO MaTepuana, Tak Kak 3TU AaHHble ABAATCA cneyuduyeckumy Ans Mex-
NabopaTopHOro NCCnefoBaHNA U He XxapakTepHbl 4151 APYTUX NapTuii, MaTepuanos, XMPYpPruyecknx ycTponcTs
nnn naéopatopuii. Tem. KTo 6yAeT UCNONb30BaTb 3TOT METOA WUCNbITaHWsA, cnefyeT NPUMEHATb NPUHLMMLI,
n3n0XeHHble B pasgene «Mpaktuka» E691. ona nonyyeHns faHHbIX Ansa nabopatopuini u maTepuasnos.

10.2 MNorpewHocCTb

Bo Bpems nccnegoBaHusa He 6b1710 06LWENPUHATOrO 3TASIOHHOTO MaTepuana, NpPUrogHoro Aas onpege-
NEeHVsa NOrpeLlHocTV Npy NPOBeAEHNN 3TUX MEeTOAOB WCMbITaHWA, BCNEeACTBME YEro OTCYTCTBYIOT AaHHblE O
NorpeLuHoCTy.

10.3 ToyHOCTb onpegensanacb NocpefcTBOM CTaTUCTUUYECKOro nccnegosaHna 280 pesynbTaTos, Mosy-
YeHHbIX B LeCTN nabopaTopusix Ha OAHOM MaTtepuase, KOTOpbIi XapakTepusyeTcs cregyowmum o6pas3om:

10.3.1 Martepuan A

Cuctema DePuy Spine Summit, MUHU-NOAVAKCUASIbHbIE BUHTbHI AuameTpoM 3,5 MM CO CTOMOPHbIMU
BMHTaMM, CTEPXHN 3 MM 1 KDECTOBUHHbIE COeANHEHUS (TONbKO ANA UCNbITaHWi Ha KpydeHue). Koapl nsgenuii
npvBegeHbl B nccnegosatenbckom otyete ACTM ®04—1012. VicnbiTyeMblit matepuan 6bl1 npegHasHavyeH
ONS NPYMEHEHNSA B BEPXHEM TPYAHOM OTAes1e NO3BOHOUHMKA, U BENINUYNHBI CPeHEro 3HaYeHNs, cTaHjapTHble
OTK/TOHEHMSA W UTOrOBblE 3HAYEHWS MOBTOPSAEMOCTM W BOCMPOU3BOAUMOCTY MOTYT OT/IMYATLCA OT AaHHbIX Mo-
KasaHuii MaTepmasnoB, UCMOb3YEMbIX B APYTUX XUPYPruyeckmx ycTpoiicteax (cMm. [2]).

10.3.2 Matepuan B

Lanx MOHoakcmanbHble BUHTbI guameTpom 6.5 mm (kpydeHue) n 7.5 mm (cxatme) co CTONOPHbIMU BUH-
Tamn 1 CTEPXHN U3 Hepxasetowwein ctanu 5,5 M. Kogbl n3genuii npueeAeHsl B uccnefoBate/lbCkoOM oTyeTe
ACTM ©04—1013. VcnbITyeMmblii MaTepuan 6bi1 npegHasHayeH An1s NpUMEHEHVsS B MOSICHUYHO-TPYAHOM OT-
Aene no3BOHOYHUKA, U BENNYMHbLI CPefHEero 3HavyeHus, CTaHgapTHble OTK/IOHEHUA U UTOroBble 3HAYEeHWUs Mo-
BTOPSAEMOCTU 1 BOCMPOM3BOAMMOCTU MOTYT OT/IMYATLCA OT faHHbIX NMokas3aHWi MatepuasnoB, NCNOb3YEMbIX B
OPYruX XMpypruyeckmx yctponcteax(cm. (2]).

11 Knw4yeBblie cnoBa

111 B HacTofLwem cTaHfapTe UCnosib3oBaHbl CriefyloLme Knyesble cnoBa: MeToabl YCTa/IOCTHbIX UC-
NbITAHNA; COOPHBIA CMMHANbHBIA MMNAAHTAT: KOHCTPYKUMS CMMHANBHOIO MMMNaHTata; MeTodbl CTaTU4ecKmx
ncnblTaHWii: Mogenb BepTe6pO3KTOMUMN.
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MpunoxeHne X1
(cnpaBouHoe)

O6ocHOBaHue

X1.1 C60pHble CNUHaIbHbIE UMMIAHTATbl COAEepXaT MHOro pPas/inyHbIX KOMMNOHEHTOB 1 MOTYT 6bITb COGpPaHbI B ca-
MbIX pa3Ho06pa3HbIX KOH(UrypaLunax n KOMBVHALNAX 418 Pa3/IMYHbIX KIMHUYECKNX NOKa3aHuii B 3aBUCMMOCTU OT K/TUHU-
yeckux TpeboBaHWii, NnpegnonaraeMoi KIMHUYECKOo nokanusaunm n npegnonaraeMoro meToga npuMeHeHus. Lienb atnx
MEeTO/I0B UCMbITAHWI 3aKN0YaeTCca B CO34aHUM OCHOBbI AN1A KOMMJIEKCHOW Cepun MexaHU4eckux UCNbiTaHuii, KoTopble
MOryT 6bITb MCMO/b30BaHbI A1 CPABHEHUSI Pa3/INYHbIX KOHCTPYKLMIA MMNIAHTaTOB B COrIaCOBaHHOM NOpsiAKe.

X1.2 C60pHbIV CMMHAMbHBIA MMNAaHTaT COCTOUT U3 rPYNnN KOMMOHEHTOB, HEOO6XOANMbBIX 418 cneunudnyecknx Knu-
HWYeCcKMX MokasaHuii. TN MeTofbl UCMIbITAHWNIA codepxaT TecToBble KOHUrypaummn gns oLeHKM CO0pHbIX CMUHANbHbIX
MMMNaHTaTOB, KOTOpblE UMUTUPYIOT KAMHMYEeCKNe TpeboBaHusa ANA npejnosaraemMoi KIMHUYeCKoW nokanusaymm n cno-
coba npuMeHeHns. HekoTopble KOHCTPYKLMU MOSICHUYHO-TPYAHBIX, MOACHUYHbLIX N MOACHUYHO-KPECTLOBbLIX CMNHABHbIX
cucTeM npegHasHauveHbl Kak AN nepejHelt, Tak U ansa 3agHelt pukcaunn. laHHble CUCTEMbl BK/THOYAIOT BUHTbI, KPHOYKHU,
CTEpPXHW W nonepeyHble BHYTPEHHNE COefuHNUTENN, NpeAHasHaveHHble 1A nepegHeli chnkcaunm Tena no3BoHKa<'HOXKU
[yrv NO3BOHKA/KpecTLo0eoro otTaena. Ha pucyHke 2 npveeAeH npumep cTaHAapTHON TecToBOM KoHurypauum. Ha pucyH-
Kax 6 v 12 npefcrtas/ieHbl KOHCTPYKLUW, KOTOPbIE UMUTUPYIOT YacTO BCTPEYAIOLYOCA KIVMHUYECKYH TPYNMy KOMMOHEH-
TOB. 06bIYHO MPUMEHSIIOLLYIOCS AN NepefHeli MOBEPXHOCTU Tena No3BOHKa UKW 3afHNX CTPYKTYpP NO3BOHKA. MMGPUAHYIO
TecToBYI0 KOHGurypauuio (CM. pUCyHOK 3) 06bIYHO NPUMEHRAIOT ANA 3af4Hel dukcaymmn, kKotopas CoAepXUT KpecTLoBble
BVHTbI, KPIOYKWN, CTEPXHU U MOMNEPeYHble BHYTPEHHNE COeUHNUTENN.

X1.3 KOHCTpYKUNS CMHANbHOTO MMNAaHTata, yCTaHOB/eHHan B annapart A/ UcnbiTaHuid, 6yaeT of4HOBPEMEHHO
oLeHMBaTb BCE KOMMOHEHTbI B TECTOBOI KOH(UIrypaLumn camoro CroXxHoro cnyvas (Mogenb BeptebpoakTomumn). Bepte-
6pPO3KTOMUSA CUMTAETCHA CLeHapueMm HauxyALwero ciydyas, Tak Kak Bce Harpysku nepegarorcs oT hmkcupytoLwero npucno-
cob6a1eHuns ToNbko Yepes CO6OPHbI nMnNaHTaT. Bce npeanaraemble TECTOBblE KOHPUrypaLnn OCHOBaHbl Ha aHaToMuue-
CKMXx pasmepax. HekoTopble aCMMMETPUYHbIE TECTOBbIE KOHCTPYKLUM MOTYT HE NOAXOAUTb ANA 3TUX METOA0B UCTbITAHWNIA.
B Takom cnyyaB MOXHO MOMEHATb WTUMT Ha LWAPHUPHYIO cucTemy.

X1.4 3Tn MeTofbl UCMbITAHWI OXBaTbIBAIOT CTATUYECKME U LiMKIMYECKMe nccnefoBaHns c60pHbIX CNMHAMbHbBIX M-
nnaHTaToB. Lienbio cnnHanbHbIX MMNAaHTATOB ABNSETCA o6ecneyeHne KpaTkoBpeMEeHHOR cTabunbHOCTU Npu apTpogese.
[laHHble MeToAbl UCMbITAHWI He paccMaTpuBaloT AOSTOCPOUHYIO MexaHW4eckyl CTabu/bHOCTb CNUHAMbHbLIX WMMIaH-
TaToB M He KacalTCA UMMIaHTaToB, KOTOpbie He MPUBOAAT K cnoHAunofesy. VcnbiTaHna Ha ycTasnocTb B 3TUX MeTogax
MCNbITaHUIA yCTaHaBIMBAIOT Takylo MakCMMasibHYIO BblfiepXUBaeMyto Harpysky, npu KOTopoli Bce TeCTUpyemble KOHCTPYK-
UMK BblAepXuUBaloT 5 MAH UMKIOB 6e3 oTkasa. 5 M/H LUKI0B NpeAcTaBasoT cO6OW KOMUECTBO LMK/IOB HarpyxeHus,
KoTopoe ob6paseLl, IMOXeT BblfepxaTb B TeUeHne ABYX /IeT NPU YC0BUN YMePEHHO akTUBHOCTK (7000 LMKNOB B AieHb).

X1.5 B aTnx meTogax UCnbiTaHWii MPUMEHeHbl O4HOHANPaBAEHHbIA KPYTAWMUA MOMEHT U KOMOMHALUWUA OCEBOW ”
nsrnbatoweii Harpy3ok. Euie He 6biM NOMHOCTbIO onpefeneHbl MHOrOYMCAEHHbIe KOMBVUHALMN MHOTOOCEBbIX YC0BUIA
HarpyXeHus in vivo. 3T MeToAbl UCMbITAHUIA OMMCBLIBAIOT B 0O KX YepTax psf YNPOLLEHHbIX YCN0BWIA cTaTUYeckoln n
AVHAMWYeCKOl Harpyskv v He NblTAlOTC UMUTUPOBATL C/IOXKHbIE CXEMbl HArpy30K B MO3BOHOYHUKE.

X1.6 AHanor 61oa0rM4Yeckon XuAKoCT nnn U3N0NOrMYeCcKMini pacTBOpP MOryT OkasbiBaTb B/IMSHWE Ha OTHOCWU-
TefbHY0 NPOM3BOANTENbHOCTL TECTUPYEMbIX YCTPOWCTB. OnncaHHble MeToAbl UCMbITaHWii cnegyeT NpoBOAUTL B CyXUX
ycnoBusax (Npy KOMHaTHO TemMnepatype), YTo6bl yCTPaHUTb HexXenaTeslbHble 0CMI0XHEHNS, Bbi3BaHHble BHELHUMU hak-
TopamMu. 9TO NO3BOJIUT YMEHbLLINTL BapbupoBaHne pesynbtatoB. OTAesbHbIe UCCefoBaTeI MoryT paccMOTpeTh 40MNoJ-
HWTeNbHOe TeCcTUPOBaHWe B aHasiore 61M0I0rNYecKoin XMAKOCTH, (hM3NoNorMyeckom pacTBope, Boge UM CMa3oyHbIX Ma-
Tepvanax gns oLeHKN BANSHUA BHEWHUX hakTopos. CnefyeT 3amMeTuTb, YTO YacToTa LUKI0B MOXeT OKa3biBaTb BNAHNE
Ha KOPPO3WMOHHbIE YCTA/IOCTHbIE UCMbITAHNSA, NO3TOMY MakCMMasibHas YacToTa LMKI0B JO/MKHA OblTb CHUXEHaA.

X1.7 N3meHeHne nnevya MoMeHTa 6/10Ka /15 CTaTUYECKMX U YCTa/IOCTHbIX UCTIbITAHUIA Ha N3rnb SBnseTcs PYHKUN-
el oTHocuTenbHOW Nokanusauun (HanpasneHne No ocu X) Mexay WTUGTOM 1 TOUYKOI yCTaHOBKM aHkepa. VI3meHeHue oT-
HOCWTENbHOI NIoKann3auny 3aBUCUT OT HanpaB/ieHUs BpaleHns (pacTsHXKeHUs Uan CxaTnsa) v pacnosioxeHns 6710K0B 13
CBMTIM3. Vi3meHeHne nnievya MOMeHTa 6/10Ka A5 MOSACHUYHO-TPYAHOW, NOACHUYHOW 1 NOSICHUYHO-KPECTL0BOW TECTOBbIX
KOHpurypaumit konebnetca B npefgenax 64 % AnA cMelweHns Ha 57 MM unu BpateHns kaxaoro 6,1oka 39*. VismeHeHne
nnevya MoMeHTa 6/10ka AN1A WelHON TecToBOW KoHdUrypauumn konebnetcs B npegenax 62 % Ans cmeleHns Ha 29 MM
nnun 27" BpaleHus Kkaxaoro 6noka.

X1.8 He pekomeHpyeTcs npefocTaB/eHne 0TYETHOCTM NO U3rnbatolemy MOMEHTY NPU CXaTUU NN PacTSXEHUN,
a Takke no usrnbaroLeMy MOMEHTY B OTHOLUEHWU K KOJIMYECTBY LMK/IOB [0 OTKasa M3-3a BO3MOXHbIX MOrpelwHocTeli B
OLeHKe njieya MOMeHTa. [lN15 aTUX MEeTOAO0B UCMbITAHUI 3HAYeHWUA njeya MOMEHTOB 6/10KOB ABASAIOTCA NOCTOAHHbIMU.
Mneyo momeHTa 610Ka ANS WeRHbIX KOHCTPYKLMIA cocTaBnsieT 30.0 MM (CM. PUCYHKM 4. 6 1 8). ANA NOSICHUYHO-TPYHbIX,
MOACHUYHBIX W MOACHUYHO-KPECTLOBbIX KOHCTPYKUMi — 40,0 MM (cM. pucyHkn 10. 12 n 14). OgHako naevyo MOMeHTa
NPOAONILHOIO 3/1IEMEHTA [/IOKET OblTb Pa3HbIM Y Pa3/IMUYHbIX CMMHAMbHbIX KOHCTPYKLMWA. M1e4o MOMeHTa Npofo/bHOro
3fieMeHTa — 3T0 CymMma njeya MoMeHTa 6/10ka U PacCTOAHMA MO 0CM X OT TOYKM YCTAHOBKM aHkepa A0 NPOAO0/IbHOMo
3/leMeHTa.
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X1.9 3T meToAbl UCMbITAHUIA HE NpeAHa3Ha4YeHbl A4NA NPSMOro CPaBHEHUS MexXAy pesynbTaTamu, NoayYyeHHbIMW
in vitro, N KNMHMYECKUMK pesynbTatamu. DTO NPOUCXOAWUT M3-3a Lenoro psaga hakTropos, BkIYas, NMOMUMO MPOYEro,
maTepuasnbl TeCTOBOro (YUKCUPYIOLLEro npucnocobieHns, oTcyTcTeme n3nNoornYecknx Xunakocteld, npuMeHsiemMble Ha-
TPY3KU. K/IMHUYECKY COOPKY KOHCTPYKUMIA, Ype3MepHO 3aTsiHyTble BUHTbI B 6/10kax M3 CBMI3. BcneacTBME YEro OHU
NOTHO YyNMPAaKTCA B NNACTUK, U T. 4. [15 TOro 4to6bl Nyylle MMUTUPOBATbL K/TIMHUYECKME HEWCMPABHOCTU, Habngaemble
Yy HEKOTOPbIX YCTPOWCTB, CTOUT U3YUYNTb CPeACcTBa TECTUPOBAHUA, KOTOpble MOrM 6bl co3AaTh TUN U NOoKaNU3auno Henc-
npaBHOCTel. Habgaembix B KNTMHWYECKON npakTrke. OnpeAenieHHble BO3MOXHble MOANMDUKALMN METOA0B UCNbITaHWi 1
MaTepuanos BKIOYAKOT yCTaHOBKY BUHTa Takum o6pa3om, 4Tobbl ero rosioBka HensoTHO npunerana k 6a1oky ns CBMM3.
pacceepaMBaHne yCTaHOBOYHOroO OTBEPCTUA ANA BUHTA Ha 1 MM 60/iee, YeM HapyXHbI AuamMeTp BUHTA, Ha rNyouHy, pas-
HYl0 AnameTpy BUHTA, AU UCNOMb30BaHNE MATKMX a6 c oTBepcTuaMu 6onbliero guameTpa. Mpu No6bix Moagndnkaum-
AX METOZ0B UCMbITAHWIA U MaTepMasioB ykasaHHOe nje4yo MoMeHTa 6/10ka fOMKHO COXPaHATLCS.

X1.10 9Tu meToAbl UCMbITAHUI He npefHa3HauvyeHbl 418 onpefeneHns ypoBHA (PYHKLMOHANbHOCTU CMHANbHbIX
VMMNIAaHTaTOB, TaK KakK OTCYTCTBYIOT JaHHbIE O BO3MOXHbIX NOC/1€ACTBUAX, KaK HEraTuBHbIX, Tak 1 NO3UTUBHbIX, UCMNOMb30-
BaHWNA KOHKPETHOW KOHCTPYKLUMKU 1 An3aiiHa CMMHaNbHOro UMnaaHTaTa.
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Mpunoxenune X2
(cnpaBouHoOe)

AnbTepHaTuBHbIE MeToAbl ncnblTaHNi

X2.1 Uenblo 3TUX METOA0B MUCNbITaHWii SiBNsieTcs 06ecneyeHne BO3MOXHOCTU CPpaBHEHNUSI CEOPHbIX CNUHANbHbIX
MMNaaHTaToB NMOCPeACTBOM Moc/efo0BaTe/IbHOr0 MeTofa TecTpoBaHusa. MeTo ¢ NpuMeHeHnem 6710K0B Ha WwTudrax,
nexauwuii B OCHOBe faHHbIX MEeTOJO0B WUCMbITaHW!, OrpaHNyeH TpeMsa CTeneHsiMU CBOGO/Abl BEPXHEro MO3BOHKA OTHO-
CUTENIbHO HVKHEro: flatepasibHbIM CMeLLeHneM, naTepanbHbiM BpatweHnem (AP) Bokpyr ocu X 1 oCeBbiM BpalleHnem
BOKpYr ocu Z. MNpu npoBeAeHUN onpefesieHHOro BuUAa WCMbITaHWA, B YACTHOCTU UCMbITAHNE HECUMMETPUYHbIX KOH-
CTPYKLMIA. OrpaHnyeHus, CBsi3aHHble C NCNO/b30BaHeM 6/10ka Ha WTnudTax, MOryT NpensaTcTBOBaTb BO3MOXHbIM TNam
ABWXeHW n cb6oes [3].

X2.2 Ansa TOro utTo6bl 06ECNEUNTL COOPHOMY MMMIAHTaTY 60/bLUYI0 CBOGOAY B ONpefesieHHbIX YC0BUAX Harpys-
KW, B HacTosALWEM NPUIOXeHUN npeacTas/ieHbl [Ba albTEPHATUBHbLIX MeToja: WapHUPHOe coeANHEeHNe BEPXHUX/HNX-
Hux 6n0koB [4]. [5] n cchepnyeckoe WapHMPHOE CoeANHEHNEe BEPXHEro 6/10ka € ToNKawwWwmM cTepxHem [3]. Mpuuem He
fenaeTcs HUKaKMX NpeanonoXeHnin OTHOCUTENbHO (PU3NOOTMYECKO 3HAYMMOCTM ITUX Tpex MeToAoB. MNonb3oBaTenb
[lO/XEeH caM BbIGpaThb W ykazaTb NPUMEHSIEMbI MeTog,.

X2.3 PesynbTatbl NPUMEHEHUA a/ibTepHaTUBHbLIX METOA0B HE MOTYT HanpsAMyl CPpaBHMBATLCA C pesy/bTaTamiu,
NOSTyYEHHLIMW NPU NOMOLLM 6/10Ka Ha WTUdTax, BBUAY U3MEHEHWIA B MeEXaHUKe MoaeNy BepTebpoakTomum [5]. Hecmo-
TPS Ha TO 4TO NJIeYO0 MOMEHTa MexAy NPUIOXKEHNEM CUMbl U TOUKOI yCTaHOBKW BUHTA SIBNAETCA O4UHAKOBbIM A5 BCeX
Tpex MeTof0B, U3MEHEHWe B MexaHuKe TeCTUPOBAHMUA, B YACTHOCTM OFPAHUYEHUS KOHCTPYKLUKU, MOXEeT faTb cylie-
CTBEHHbIE pa3/iMunsa B pesysbTatax UCMbITaHWUA 4715 HEKOTOPbIX PEXMMOB HAarpysku n KoHdurypaunii koHcTpykunm (5).

X2.4 lapHupHOoe coefnHeHne BEePXHUX/HWXHUX 6/10KOB — asibTepHaTUBHOE LapHUPHOEe coefMHeHne 6/10KoB
ANA NOACHWYHBIX KOHCTPYKLWIA, M3roToBAEHHbIX 3 CBMIM3 (cM. pucyHok 16). MokasaHo, 4yTo gnameTp 15,9 mm (5/8
Atolima) chepnyeckoro nasa coxpaHsaeT Npofo/ibHOe paccTosHue 12 MM, koTopoe 6bl710 UCNob30BaHO AN 610ka Ha
wTudTax (CM. pucyHok 13). AHanornyHbIM obpasom 610xaM 415 WelHbIX KOHCTPYKUWIA TpebyeTca gunameTp chepuye-
ckoro nasa 12.7 mm (1/2 groiima) ansa pasmelleHust 6510ka MeHbluero pasmepa (CM. pucyHok 7). Cchepuueckne 610ku
orpaHuyeHbl NpoBefeHNEM UCTbITAHWA Ha cXaTue—usrnG.

X2.5 Cdpepuueckoe WwapHUpHOe cCoeAVHEHNE BepXHero 6/10ka C TO/KaloLWnM CTepXHeM — cucTema ciepuue-
CKOTO LApPHUPHOTO COEfMHEHNA BEPXHEro 6/10ka C TO/KAKLWUM CTEPXHEM aHasiorMyHa cucteme, UCNosib30BaHHON B
mMeTofax ucneitaHnii ®2077; ee MOXHO 6bI10 6bl MPUMEHATL B KAYECTBE a/ibTePHATUBbI A1 BbINOHEHUA WUCMbITAHWIA
Ha HeorpaHu4yeHHoe Kpy4yeHue, a Takke Ha cxaTme—mu3rn6. STOT TMN pacnosioxeHus huKcupylowero ycTpoiicTea gns
TeCTUPOBaHWUA KOHCTPYKLUIA CANHAbHBIX UMNIAHTaTOB B MOAENN BEPTEBPOIKTOMUMN BblN NPeAoXeH U NMPONICTPY-
poBaH KapcoHom (3] (cM. pucyHoK 5).
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Mpunoxexne JA
(cnpaBou4HOe€)

CBefleHNs1 0 COOTBETCTBUM CCbITIOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
HauMoHaNbHbIM CTaHfapTam

Ta6bnunuya AA.1

0O603Ha4YeHne CCbUIOYHOTO CreneHb 0O603HayeHne N HauMeHoBaHue
MeX/AyHapoAHOro cTaHgapTa COOTBETCTBUSA COOTBETCTBYHOLLETO HaMMOHANbLHOTO CTaHAapTa

D638 -
E4 —
E6 —
E177 —
E691 —
E739 —
E1150 —
F1582 —

F2077 —

’ COOTBETCTBYIOWMNI HALMOHa/IbHbBIN CTaHAAPT OTCYTCTBYET. [0 ero NpuHATUA PeKOMeHAYeTCsi UCNosb30BaTh ne-
peBof Ha pycckuid A3bIK JaHHOro cTaHaapTa.

32



(1]

(3]

(4]

(5]

FOCT P 57390—2017
Buénuorpacusa

Cunningham B.W.. Setter J.0O., Shono Y.. and McAfee P. C. «Static and Cyclical Biomechanical Analysis of
Pedicle Screw Spinal Constructs.» Spine. Vol 18. No. 12. pp. 1677— 1688

Stanford et al. Multiaxial Pedicle Screw Designs: Static and Dynamic Mechanical Testing. Spine. Vol 29. No. 4.
2004. pp. 367—375

Carson W.L. «Relative 3 Dimensional Motions between End Vertebrae in a Bi-level construct, the Effect of Fix-
ture Constraints on Test Results.» Spinal Implants: Are We Evaluating Them Appropriately. ASTM STP 1431,
M.N. Melkerson, S.L. Griffith, and J.S. Kirkpatrick. Eds.. ASTM International. 2003

Cunningham B.W.. Setter J.C.. Shono Y., McAfee P.C. «Static and Cyclical Biomechanical Analysis of Pedicle
Screw Spinal Constructs,» Spine. March 15. 2000. Vol 25. No. 6S. pp. 1S-12S

Carson W. L. «Relative 3 Dimensional Motions between End Vertebrae in a Bi-level construct, the Effect of Fix-
ture Constraints on Test Results.» Spinal Implants: Are We Evaluating Them Appropriately. ASTM STP 1431,
M.N. Melkerson. S.L Griffith, and J.S. Kirkpatrick. Eds.. ASTM International. 2003

33



FOCT P 57390—2017

YOK  620.166.006.354 OKC 11.040.40 OKI1 93 9300

Kntouesble cfioBa: MMnAaHTartbl A0S XUPYPruu, CNUHaAbHbIe UMMIaHTaThI, aepTe6p03KTOMMH

34



Pepaktop H.C. ['3BploweHKo
TexHunyecknii pegaktop B.H. Mpycakosa
Koppektop M.B. ByuHasn
KomnbloTepHas sepctka A C. TbIpThILWHOIO

CpaHo a Habop 27.02.2017. MoanucaHo B neyaTb 09 03.2017. ®opmat 60 * 84 */B. FapHuTypa Apunan.
Yen. ney. n. 4,66. Yu.-nag. n.4.21. Twupax 26 ao. 3ak. 449

MoAroToBNEHO Ha OCHOBE 3J'ISKTDOHHO|7| Bepcuun, ﬂpeAOCTaBI’IeHHOVI paspaboTynkom cTaHpapTa

M3paHo n oTneyaTtaHo Bo ®ryMn «CTAHAAPTUH®OPM*. 123996 MockBa. paHaTHbIii nep., 4.
www.goslinfo.ru mfo@ gostmfo.nj


https://meganorm.ru/Data2/1/4293831/4293831278.htm
https://meganorm.ru/mega_doc/norm/zhurnal_forma/1/pgu_so_vmf-83_pravila_ustroystva_i_bezopasnoy_ekspluatatsii.html
https://meganorm.ru/Data1/11/11136/index11731.htm

