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Mpeancnoeue

1 NMOOIOTOBIEH ®enepanbHbIM rocyAapCTBEHHLIM aBTOHOMHbLIM yupexaeHueM «WHcTuTyT Megu-
uMHCckuX maTtepuano» (PrAyY «MMM») Ha ocHoBe cOBCTBEHHOIO NepeBofa Ha PYCCKUIN SA3LIK aHINOA3bIYHON
BEpPCWM CTaHgapTa, yKas3aHHoro B nyHkTe 4

2 BHECEH TexHuMyeckMm KOMUTETOM Mo cTaHaapTusaumm TK 295 «MeguuuHCKMe maTepuansl U Npo-
Llecchbl UX NPOU3BOACTBa»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorim ot 25 ceHTsadbpa 2025 1. Ne 1114-cT

4 Hactodwmin ctangapT MoeHTUYeH mexayHapogHomy ctavgapty MCO 18192-3:2017 «mnnaHTaThl
ONs XUpypruv. M3Hoc NonHeIX NPOTE30B MEXNO3BOHKOBLIX AUCKOB. YacTe 3. MicneiTaHWe Ha M3HoC npu yoape
W COOTBETCTBYKLLME YCITOBUSA OKPYXatLlel cpedbl ANA UCNbITAHWUSA MOACHWYHLIX MPOTe30B B Hebnaronpu-
ATHBIX KMHEMaTudeckux ycnoeuax» (1ISO 18192-3:2017 «Implants for surgery — Wear of total intervertebral
spinal disc prostheses — Part 3: Impingement-wear testing and corresponding environmental conditions for
test of lumbar prostheses under adverse kinematic conditions», IDT).

Mpy NpUMEHEHUN HACTOSILLEero cTaHgapTa pekoMeHAyeTCa UCMNOMb30BaTh BMECTO CChIMOYHbIX MeXayHa-
pPOOHLIX CTAHAAPTOB COOTBETCTBYHLLME UM HALMOHANBHBIE M MEXIOCYAapCTBEHHbIE CTAHAAPTLI, CBEAEHUS O
KOTOPbIX NPUBEAEHLI B AONONHUTENEHOM npunoxeHun OA.

JononHuTensHble CHOCKWM B TEKCTE CTaHAapTa, BbleNeHHble KypCUBOM, NpMBEAEHbl AN MOSICHEHWUS
TeKkcTa opuruHana

5 BBE[EH BIEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHA 2015 2. Ne 162-03 «O cmaHdapmu3sauuu e Pocculickoll ®@edepayuu». VMHpopmayus ob us-
MeHeHUSX K HacmosuwemMy cmaHO0apmy nybriukyemcs 8 exez00HOM (0 COCMOSHUK Ha 1 AHeaps meKyuwieao
200a) uHghopmayUOHHOM ykazamene «HayuoHansHele cmandapmel», a oguyuansHbil mekcm uaMeHeHul
U onNpagoKk — 8 EXEeMeCHYHOM UHGhOopMauUOHHOM ykazamene «HauyuoHanbHbie cmaHdapmel». B crnydae
nepecmompa (3aMeHbl) unu omMeHbl Hacmosueao cma+H@apma coomeemcmaytowee ygedomMneHue bydem
onybnukosaHo 8 brnuxaluwieMm 6binycKke eXeMecsyHo20 UHQPOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomsemcemaeyoujasa UHGopmayus, yeedoMIeHUe U MeKCmbl pa3Mewamcs makxe 8 UH-
hopmayUoHHOU cucmeme obujeao noib308aHuss — Ha oguluanbsHoM calime @edepanbHo20 azeHmemea no
MexHUYECcKOMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© 1S0, 2017
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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rocT P UCO 18192-3—2025

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MMMNNAHTATBEI AnNA XuPYpPruu
W3HoC NomnHbIX NPOTE30B MEXMNO3BOHKOBbLIX AUCKOB

YacTtbe 3

McnbiTaHne Ha U3HOC npu ygape u COOTBeTCTByHLWNe YCNOBUA Opr}KaHJI.HEI‘;'l cpenbl And UCnbiTaHWUA
NMOACHUYHLIX NPOTE30B B HEGHEFOHPMHTHI:IX KMHEMaTU4YeCKUX yCnoBuAax

Implants for surgery. Wear of total intervertebral spinal disc prostheses. Part 3. Impingement-wear testing
and corresponding environmental conditions for test of lumbar prostheses under adverse kinematic conditions

Oara BeegeHnsa — 2026—09—01

1 O6bnacTtb NpUMeHeHnA

HacTosilumin cTaHgapT onpenensieT Nnpoueaypy MCnbiTaHWIA ANs MOAENWPOBAHMA K OLEHKU M3HOCA Npo-
Te3a MEXMNO3BOHKOBOro AMCKA NOSICHUYHOMO OTAEeNa No3BOHOYMHMKA B HEBNAronpusATHLIX YCNOBUSX coydape-
HUS (MMMUHOXKMEHTA).

2 HopmaTuBHbIe CCbINKK

B HacTosiLlem cTaHOapTe NCnonb30BaHbl HOPMAaTUBHbIE CChINKW Ha cnefyolue cTangapTel [Ang gatu-
POBaHHbIX CCbINOK MPUMEHSIHOT TOMbKO yKasaHHOe M34aHue CCbINOYHOro cTaHaapTa, AN HedaTupOoBaHHbIX —
nocriegHee usgaHue (BKM4Yasa Bce U3MEHeHNs)]:

ISO 4965-1, Metallic materials — Dynamic force calibration for uniaxial fatigue testing — Part 1: Testing
systems (MeTannuueckue matepuansl. KanubpoBka AMHAMWYECKOTO YCUIUA AN UCMbITAHUS Ha OQHOOCHYHO
yctanoctb. YacTte 1. VicnbiTatensHble CUCTEMBI)

ISO 18192-1, Implants for surgery — Wear of total intervertebral spinal disc prostheses — Part 1:
Loading and displacement parameters for wear testing and corresponding environmental conditions for test
(MmnnaHTaThl Ans xupyprun. MIsHOC MOMHbLIX MPOTE30B MEXMO3BOHKOBLIX AWCKOB. YacTb 1. MNapameTpbl Ha-
FPYXEHWS U CMELLEHUS ANS annapartoB ANs UCMbITAHUS Ha M3HOC WU COOTBETCTBYHOLLWE YCIIOBUS OKPYKaKoLLE A
cpenbl ANS UCNbITaHWRA)

ISO 23788, Metallic materials — Verification of the alignment of fatigue testing machines (MeTtannuye-
Ckue maTepmansl. [lpoBepka HACTPONKW MalUWH AN UCTbITaHNA Ha yCTanocTb)

3 TepMuHbI U onpeaeneHus

B HacToswem cTaHgapTe npMMeHeHbl TepMuHel no MCO 18192-1, a Takke cnegylowmne TEPMUHbBI C CO-
OTBETCTBYIOLLWMHK ONpedeneHUuaMN.

MCO v M3K nogoepxuBaloT NpUMeHsiemMble B CTaHAapTM3auui TepMUHonorudeckne 6asbl AaHHbIX Mo
clneayowmmM agpecam:

- nnatdhopma oHnamnH-npocmoTpa MCO: gocTynHa no agpecy: https://www.iso.org/obp.

- Onektponegusa M3K gocTtynHa no agpecy: https://www.electropedia.org/;

MapaHune ochbuumnansHoe
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3.1 coypapeHue (MMNUHOXMeHT) (impingement): MonoxeHne, Npu KOTOPOM [OBa B3aMMOOEWNCTBYHO-
LMX KOMMOHEeHTa cTankusalTcs (CoygapsitoTcsl) UNK orpaHMYMBaloT ABWXKEHWEe, 06bIMHO onpedensemMoe no
pe3KoMy U3MEeHeHW BeNUYKUHBI CUMbl MNIM MOMEHTA.

3.2 pnana3oH noaBuwxkHocTu; [l (range of motion; ROM): BennunHa yrnoBoro cMeLleHusi BOKpYr
onpegeneHHoi rmobanbHOM ocK, KOTOPOMY MOXET MOABEPrHyTbCA MOMHLIA MPOTe3 OucKa OT HEeRTpanbHOro
MONOXKEHUs YCTPOWCTBA 40 TOYKW, B KOTOPOW NPOUCXOANT coyaapenne (MMNUHOXKMEHT).

Mpumevyanue — Ecnu umnnaHTat cmellaeTca A0 orpaHyvyeHus Ha 15° oT HeWTpanbHOro MOMOXKEHUA Mpuy
crubaHum n Ha 20° oT HEeNTpaneHOro MOMOXEeHUs Npu pasrnbaHuK, AvanascH NoABWXHOCTU MMMMaHTaTa MOXeT ObiTb
onpegeneH kak +15°/-20° npu crubaHuu/pasrndaHunm.

3.3 paccTtosiHMe MexAy LUEHTPOM BpaleHWA U TOYKOW coygapeHus (MMnuHmxmeHTa); PLN
(distance between centre of rotation and point of impingement; DCI): PacctosiHne mexay TOYKoW yaapa u
HOMMWHaNbHbIM LEHTPOM BpaLleHus npu crubaHun, pasrubaHumn unm 6okosom nsrnbe.

3.4 akcwanbHas Harpy3ka npu coygapeHum (umnuHmxmeHTe); AHW (axial load during impingement;
ALI): AkcnanebHas (oceBasi) Harpyska, NpUNOXEHHas K YCTPOWCTBY WM Bbipa)eHHas B HbHOTOHaxX, B MOMEHT,
Korga ycTPOWCTBO HAXOAWUTCH B COCTOSIHUW COyAapeHusa (MMMMHOKMEHTa).

3.5 Touka coypapeHus (MMNUHmKMeHTa) (point of impingement): To4vka cOnpyMKOCHOBEHUS OBYX B3a-
MMOOENCTBYOLMX KOMMOHEHTOB, MPUBOASLLEND K COyAapeHuio (MMNUHOXKMEHTY).

4 MpvHUMN UcnbiTaHUA

B cOOTBETCTBUMN C COBPEMEHHBLIMU KIMUHUYECKUMUW OaHHBIMU MPOTe3bl MEXMNO3BOHKOBbLIX AUCKOB MOAC-
HUYHOTO OTAENa NO3BOHOYHMKA WUCMbITEIBAKT coygapeHue (MMMUHOKMEeHT) npu pasrmbaHun/crubanumn, 6oko-
BOM M3rnbe, 0CEBOM BpaLLLEHUN U UX COYETAHWUAX, NPU 3TOM pasrMbaHne ABNAeTca Hanbonee pacnpocTpaHeH-
HBIM PEXWUMOM, PEanU3YILWMMCs B NOSCHUYHOM OTAENE NO3BOHOYHMKA.

HebnaronpuaTHble YCNOBWS NPOBEOEHWUs UCMBbITAaHWIA Ha coyaapeHne (MMNUHOXKMEHT) onpeaensawTca
Ha OCHOBE WMELLNXCA KIMTMHUYECKUX AaHHbIX, MHXEHEPHOro aHanuaa W Apyroi peneBaHTHOW MHopMaumm,
copepxalleica B nutepaTtype.

[Ona MMuMTauumn MHOTOKPaTHOTO KOHTaKTa MeXdy KOHCTPYKTMBHBIMW 3nemMeHTamMu obpasLoB K UCMbITye-
MbIM 0bpasuam NpuknagbiBaeTcs OceBasi Harpyska M M3MEeHSIHOLLEECS] BO BPEMEHHM YITIOBOE CMELLEHMWE.

B nutepatype Gbinu onpefeneHbl YeTblpe BO3MOXKHbLIX MHOMBWMAYaANbHBIX CLUEHapWsa coygapeHus (MM-
NMUHDKMEHTA):

a) crubaHue;

b) pasrmbaHue;

c) bokoBow n3rno;

d) kKomBuHaumsa crmbaHusa n 6okoBoro narmba.

Kpome TOro, cnegyet paccMOTpeTh BO3MOKHOCTbL KOMOMHaL MK OCeBOro BpalleHnsi ¢ NibbiM U3 Bhille-
YNOMSIHYTbIX CLiE€HapUeB ABWKEHWS, CN HEOBXOAMMO MONYyYUTE KIMHUYECKM 3HAYUMbIFA CNed 0T M3HOCA Npu
coynapeHuy (MMNWHAXKMEHTE) W/MNK JOCTUYL HaUXYLALWEro cueHapusi coygapeHus (MMNVHODKMEHTA).

Ecnu ob6bekToMm MccneqoBaHus ABNAKTCS NONMMEPbI, HA KOHTPOMbHbLIA CcMadYnBaeMblii obpasel, Bo3-
OENCTBYHOT C TEM XKe YCUITMEM, N3MEHSOLMMCSA BO BPEMEHMW, ANA ONpeaeneHns nonsy4yect UChbiTyeMoro
obpasua u/vnun BenMYMHbl N3MEHEHWUSI Macchl B pesynbraTe NepeHoca Xuakoctu. McnbiTaHue npoBoguTca B
KOHTPONUPYEMOW cpeae, UMUTUPYOLLEN hU3NONOTMYecKNe YCIOoBKS.

5 PeareHTbl u MaTepuanbil

5.1 XXupkasa ucnbiTatensHasa cpega

HKnakaa ucnblTaTenbHaa cpena, cocToaAllas U3 TensadYybei CbIBOPOTKKU, pa3baBneHHON AeMOHU3NPoBaH-
HOW BOJON (ocTanbHasA 4acTb) A0 KoHueHTpauwuu Benka (20 + 2) r/n, gomkHa BbiTb NPUrOTOBMNEHA B COOT-
BeTcTBUM ¢ MCO 18192-1. Ecnu npoBoanTCA perynsipHbidi MOHUTOPWMHI pH XWOKOW MCMbITATENBLHOM cpeabl,
TO COOTBETCTBYIOLLME 3HAYEHUSA OOMKHbI BbiTh BKMIOYEHBLI B MPOTOKON UCMbITaHus [CM. pasgen 8, nepevuncne-
Hre m) 6)], ToCKonbKy NoBbileHne pH MOXeT ykasbiBaTb Ha MOBbILIEHWE aKTUBHOCTWM MWKpPOOpraHnamos [1].
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5.2 UcnbiTyeMblA U KOHTPONbHbIA 06pa3ybl

ME)K,CI,y HVXHUM 1M BEPXHUM KOMNOHEHTaMK OONMX¥XHA HaXoANTLCA COYNeHALWaAaca NOBEpPXHOCTb, K KOTO-
pOW HENOCPEOCTBEHHO NPUKPENNAETCA ee eCTECTBEHHas NO4sI0XKa (Hanpwmep, KOCTHbIW LEMEHT UK Mexa-
HUYECKHN 06p860TaHHbII7I Ccnernok BHyTDEHHEﬁ NOBEPXHOCTH nO,EI,J'IO}KI{M), KpOomMe cny4aes, Korga 3to HeBO3MOX-
HO W3-33 (DU3NYECKUX XapaKTepuCTUK CUCTEMbl MMMNMaHTata. Ecrnn KOMMNOHEHT, CbOpMMpyPOUJ,VIFI CyCTaBHYH
NOBEPXHOCTbL, NPpUKpenrneH K NnognoXxke nocpeaCcTtBOM CMCTEMbI 3allenKknBaHUA, 06p360TaHHblﬁ cnenok gon-
*eH obecne4ynBarh MOEHTUHYHbIE YCITOBUA hukcaumn.

Ecnu ucnonb3oeartb HOPManbHYHK MOANMOXKY UMW LEMEHTHYH PUKCaLM0 He NpencTaBnAeTcsd BO3MOX-
HbIM U3-3a CbVI3M‘-IBCKMX ocobeHHOCTEN CMCTEMbI UMMNMaHTaTta, cucTema nogoaepXKkn HMXXHero w/vnu BEPXHEro
KOMMOHEHTa O0JTKHa OTpaxaTb 0CcobeHHOCTH HOpMarbHON KOHCTPYKUMK KU YCNOBUA NCNONb30BaHNA, HO MpPK
3TOM JONyCKaTk MiBne4veHme KOMNOHEeHTa AnAa naMmepeHua cteneHn M3Hoca bes ero paspyLleHus.

[na vcnbiTaHna Ha M3HOC NpPK coyoapeHuun (MMI'II/IH,EI}KMEHTB) PEKOMEHAYETCA UCNONb30BaThb LWWECTb 0b-
pasLuoB. Ecnn ncnbiTbIBAETCH MEHee LWeCcTn oﬁpaau,os, TO cnegyet npuBeCTn COOTBETCTBYHLLEE obocHoBa-
HK1e.

n puMmevyaHune — Yucno MCNBITYEMbIX 06paauoa MOXeT BbITb onpeneneHo HaynoHanbHbIMKU HOpMaTMBaMK.

Ecnu obbekToM nccnenoBaHus ABNAOTCA NONMMEPE!, HA KOHTPOMbHbLIA cMavnBaeMelin obpasel Bosaei-
CTBYIOT TOW & OCEBOW Harpy3koW Angd onpegeneHvs nonaydecty obpasua Ana MCbITaHUA W/MNu BENUYUHbI
M3MEHEHWS MaccChbl B pesyrbTare NepeHoca XUOKOCTU. McrbliTaHWe NMPoBOAMTCSH B KOHTPONMPYEMON UCMbITa-
TENMbLHOW cpefe, UMUTUMPYHOLLER chu3nonoruieckue ycnoeus (cM. 5.1).

B Tex cnyyasnx, korga obpasubl He BNUTLIBAKT OKPYXaKLLYH XKMAKOCTb, 0B6pasubl ANs UCMbITAHWA JOMK-
Hbl ObITb B3BELLEHbI Nepes UCMbITaHUAMKU C MOMOLLLIO BECOB C TOYHOCTLIO 0,1 Mr.

Pasmep ncnbIThiIBaEMOro MMnnaHTaTa gomkeH bbiTb BoiOpaH Ha OCHOBE MHXEHEPHOTO aHanwaa, BKMo-
Yyag TeopeTUYecKkne, pacHeTHbIE UMW SKCNepUMeHTarnbHble MeTodbl. ECrv ncnonb3ylTcs pacyeTHble METObI,
peKoMEeHOYyeTCH NPOBECTN IKCMEePUMEHTAaNbHYIO MPOBEPKY, YYUTBIBAKOLY TOYKY COygapeHus (MMNUHODKMEH-
Ta), KOHTaKTUpYoLLMe MaTepuransl U AManasoH NogBuxHOCTHM obpasuos. Touka coygapeHus (MMNUHOKMEHTA)
W LEHTp BpalleHvs onopbl onpenensiioTca BO BCEX HanpaBneHUsx, B KOTOPbIX MPoBOAATCS UcnbiTaHua. Ons
McneliTaHua BelbyupaeTcsa KOMBMHaALWMA KOMMOHEHTOB MMMNaHTaTa ¢ HaubonbLWM HanpsXeHWeM KOHTakTa B
ncecrnegyeMoM HanpasneHun. Ecnv cBoncTBa MaTtepranos, COYAapsloLWmMXcs NPpyY KOHTaKTE, MEHAOTCA B 3a-
BMCMMOCTHW OT pasMepa, TO crnegyeT paccMOTPeTh BO3MOXHOCThL NPOBEAEHUs UCMBITaHUIA C UCNOMNb30BaHUEM
MMMMaHTaToB pasHbiXx pa3mepoB. KonuuecTBo MCMbITyeMblX 06pasLoB Kaaoro pasmepa LOMKHO ObiTb He
MEHee Tpex, a BCEro — He MeHee LIECTMU.

6 AnnapaTtypa

[nsa KMHemaTW4ecKoro aHanmsa HeoOXoguMOo NPUMEHSTE CreayHLLY KOHUIYPaLKo UCNbITaTeNbHOro
obopynosaHusa. OTKIOHEHWE OT 3TOW KOHMUIrypauun AOMKHO BbITe 0B60CHOBAHO.

6.1 WcneitatensHaa mawwuHa, cooTteeTcTBytowaa MCO 4965-1 m MCO 23788 wu TpeboraHuam
MCO 18192-1 gnsa NosiCHMYHbBIX NPOTE30B, cnocobHas coyeTaTb M MeHATb Tpebyemble YrroBble CMeLLeHns 1
ycunusa (cMm. pasgen 7) AN KaX[4oro KOHKPETHOMO PEXMMA OBUKEHUS.

6.2 CpepgcTtBa yCTaHOBKM WM M30MAUMKM UCNbLITYyemMoro obpasua, Kak ykasaHo B MCO 18192-1 ons nosic-
HWYHOrO NpoTe3a.

6.3 CpencTtea BbIpaBHMBAHWUS U ONpPefeneHns MECTONONOXeEHUS, Kak ykaszaHo B MCO 18192-1 ana no-
SICHMYHOIO npoTesa.

6.4 Cuctema KOHTpONs OBWXeHWU, cnocobHas npon3soguTs Tpebyemble YIMOBbIe CMELLEHUSA HUKHETO
KOMMOHEHTa C TOYHOCTbIO +1° MpYM MaKCUManbHbLIX U MUHMMAaIbHbIX 3HaYEeHUAX cMelleHus U +5 % oT non-
HOM ONUTENLHOCTY LUKNAa ANA CUHXPOoHM3au MK, [pyn MCNoNb30BaHWM UCMNLITATENBHLIX CUCTEM C HECKOMbKUMMA
YCTAHOBKaMW BO3MOXHOCTH OOMKHBI OLLEHUBATBLCA OIS BCEX aKTUBHLIX YCTAHOBOK.

6.5 Cuctema KOHTpoOns cunel, cnocobHasa cozgaBaTh CUMy, AEACTBYHOLLYIO B HanpaeneHum Z (CM. pu-
CYyHOK 1), KOTOpas BapbUpyeTcsl ANs KaX40ro KOHKPETHOrO pexuma OBWXEeHWSA, u cnocobHa nogaepKueath
BEMNYMHY MAKCMMYMOB U MUHUMYMOB B JAaHHOM LMKIe Harpy3kM ¢ OMYCTUMbIM OTKIOHeHWeM +5 % oT mak-
CUMAIbHOIO 3HAaYEHUs yCuUnusa Ang uukna u +5 % o1 nonHon ANMTENLHOCTY LMKNa ANA CUMHXpoHU3aumu. [Npu
MCNONb30BAHUN UCMbITATENBHBIX CUCTEM C HECKOMBKUMY YCTAHOBKaMWU BO3MOXHOCTW AOMKHbI OLEHUBATHLCS
ONs BCeX aKTUBHbIX YCTAHOBOK.

6.6 Cuctema cmasku, Kak ykaszaHo B MCO 18192-1 ons nosicHMYHOro npoTesa.
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6.7 Cuctema TeMnepaTypHOro KOHTpons, kak ykasaHo B MICO 18192-1.

6.8 KoHTponbHasd(ble) ycTaHoBKa(K), npurogHas(blie) AN OCyLLEeCTBIEHUA peXuMa Harpy3ku Ans KOH-
KPETHOro pexuma ABUKEeHWS, ¢ y4eToM TpeboBaHuin, NpvBeaeHHeIXx B 6.1, 6.2, 6.5, 6.6 1 6.7.

6.9 Havanom koopanHaT hMKCMPOBaHHOW CUCTEMbI KOOPLAMHAT UCMbITATENBLHON MalUWHbI (KOTOpoe COo-
OTBETCTBYET LUEHTPY BpalleHusa uMnnaHTara) 4oMmKHO BbiTb nepeceveHne ocer bokooro narnba, crubaHua/
pa3rnbaHns U oceBoro BpalleHus. NocnenoBaTensHOCTL OEWCTBMIA MalUMHBI JOMKHA COOTBETCTBOBATL MNO-
cnefoBaTensHOCTWM Jinepa, UCnonb3yemMol Ans npecbpasoBaHusa koopguHat. Cuctema KOOpAMHAaT UCnbiTa-
TENbHOM MaLUUHbI AOMKHA COBNaAaTh C CUCTEMOW KOOPAMHAT BEPXHEN KOHLEBON NnacTuHbl. Bce octanbHbie
yacTn 06pasyoB OOMKHbI NEPeMeLLaTbCs OTHOCUTENBHO 3TOW CUCTEMbI KOOPAWMHAT (CM. PUCYHOK 1).

BekTop oceBoi Harpysku JoMmkeH ObiTb NepneHaukynapeH ocu crubaHma Y v Bokoeoro uaruba X u co-
BMajaTb C OCbK OCEBOro BpaweHusa Z B PUKCUPOBAHHOW CUCTEME KOOPAWHAT.

BepxHsaa KoHUEeBas nnacTtuHa MOXeT nepemellaTtbcs BAonb ocn Z u B nnockoct XY (4Tobbl n3bexats
caBuraroLmx yeunui). HuxHas koHueBas nnacTuHa MoXeT BpallaTbCsl BOKPYT BCEX TPEX OCEM.

Tpebyemoe nepemMelleHe OOMKHO OCYLLEeCTBMATLCA NOCPEACTBOM HUXHEW KOHLEBOW MnacTuHbl. Ha-
rpysKa OormkHa nepegaBaTbCsi NOCPEACTBOM BEPXHEN KOHLEBOW MNaCTUHBI.

1 2
Z

- Z
X N 4
«x%ﬂ y

1 — crubaHune/pasrubaHune; 2 — Gokoson M3rnb; 3 — oceBoe BpalleHue

PucyHok 1 — Cucrtema koopOMHAT UCNBITATENBHOW MaLUVHbI

7 MeToab! MCNbITaHUA HA U3HOC NPU coyaAapeHnu (MMNUHOKMEHTE)

7.1 OGuwee onucaHue

[paHW4YHLIE yCrnoBWUsi coydapeHus (UMMWHOXMEHTA) npw pasrubaHum, crubaHum n BokoBom uarube
OOIMKHbl BbiTh NPOAHANM3UPOBaHbl ANA ONPefeneHns HauXyaLWnX KMMHUYECKU 3HAYUMbIX YCMOBUIA 4N UC-
nbiTaHWin. Kpome TOro, NpoM3BOAUTENIO criedyeT pacCMOTPETh BO3MOXHOCTb COMETaHUS OCEBOro BpaLLeHus ¢
NOOLIM U3 BLILLEYNOMSIHYTbIX PEXUMOB ABUXEHUS, ECNU HEOOXOOAMMO NOMYUUTb KINMHWYECKU 3HAYUMBIA crneq
OT M3HOCA MPU COYAAPEHUU (UIMNWHOXMEHTE) U AOCTUYL HAUXYALEro CLEHAPUS M3HOCA UMK NOBPEXOEHUS
npv coygapeHum (MMAUHOXMEHTE).

Heobxoaunmo onpeaenuTs HOMUHAMNbHBIA LEHTP BpalleHWs yCTpoMCcTBa Npu crubanun, pasrnbaHum, 6o-
KOBOM M3rnbe U 0CeBOM BpaLLEHWN.

Heobxoaumo onpenenutb TOYKKM coyaapeHvsa (UMNMHOKMEHTA) BO BCEX HanpaBneHUsiX, B KOTOPbIX Mpo-
BOOATCA UCMLITAHWSA, @ TakKe COOTBETCTBYHOLLME ANWHbLI NEPNEHANKYNSPOB Mexay KaxaoW TOUKOW coyaape-
HUA (UMMUHOXMEHTA) U HOMUHANBHLIM LIeHTPOM BpaweHus (PLA).

MNepen NpoBeeHWEM UCTLITAHUA OOMKHBI ObITh paccymMTaHbl PEXUMBl HArPY3KU M CMELLLEHWIA.

Bo Bpems ucnbiTaHUsA Ha coydapeHue (MMMUHOXMEHT) AManasoH MoOBMXHOCTW YCTPONCTBA AOIMKEH
ObiTb MPeBbILLEH MO KpaHe Mepe Ha 2° B HanpaBneHnn coyaapeHus (MMnuHaxmMeHTa). Kpome Toro, obnactb
coyaapeHust (MMNUHIKMEHTA) JOMKHA NOMHOCTLIO Pa3rpy»KaTbCs B KAXOOM LIMKNE.

4
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YrnoBble cMelleHus, cosgarwme npu crmbadnn/pasrmbannm 6okoBoi M3rnd n/mnu spalleHne, AOMKHbI
ObITb CMHYCOMOATBbHBIMMA.

Heobxoaumo paspaboTaTh CXeMy Harpysku U cMeLleHus Ons KaxaoW BelOpaHHOW npouenypbl OBWXKe-
Hus. Mpumep pa3paboTku cxeM Harpy3ku U CMeLLeHUa ONS pexuma coygapeHus (MMNUHOKMeHTa) npu pas-
rmbaHnu npeacTaened B 7.2.

7.2 Mpumep pa3zpaboTkM CXeM Harpy3ku U CMeLLeHUs AnA pexuma coyaapeHus
(umnuHaXMeHTa) Npu pasrubaHum

Ha pycyHke 2 npeacTaBneH NpMMep CXeMbl Harpy3kM U CMELLEeHUs Npy coyaapeHun (MMNUHOXKMEHTe) B
pexume pasrnbaHus, KOTopas OCHOBaHa Ha NPUMOXEHUKU K YCTPOWCTBY MOMEHTA, pasHoro 7,5 H - M Bo Bpems
coyaapeHus (MMnuHOKMeHTa). B aTom npumepe ucneiTaHue HavyuHaeTcs ¢ NOMoXeHWs YCTPONCTBa B HYNeBOK
TOuYKe W npogomkaeTtca Ao 3° B HanpaBneHuun crubaHus. 3aTem OBWXKEHWE NPOUCXOAWT B 0B6paTHYl0 CTOPOHY,
Yepes HelTpanbHOe NonoXeHue, U fanee, 40 NOMOXEHWS, KOTOPOE COOTBETCTBYET MPEBLILLEHWIO AXana3oHa
NOABWXHOCTWU B HanpasneHun pasrnbanua Ha 2°. B 3tom npumepe BokoBon n3rnb 1 oceBol NOBOPOT OCTAKT-
CHl B HEATpAribHOM MOMNOXEHUHN.

Mpy NcNonb3cBaHWM HEKOTOPBIX KOMBWHAaL M AeTanei NpoTe30B B TOUKE coygapeHus (MMNUHOXKMEHTa)
MOXeT Habniogartbes 3abpoc (3awkanvmeaHue) 3HaqdeHusa cunbl. 3abpoc 3HavyeHnsa cunbl JOSKeH ObITe CBeAeH
K MUHUMYMY.

[ns cospaHvsa momeHTa pasrnbanus, pasHoro 7,5 H © m, HeoBxoaumo namepute PLUM — pacctosiHue
Mo ropu3oHTanu Mexay LEeHTPOM YCTPOWCTBa U TOYKOW coyaapeHust (MMnuHoxmeHTa). Benuunna AHW, He-
obxoomMmas ans co3gaHua moMeHTa 7,5 H - M Bo Bpems coygapeHus (MMNUHOKMEHTa), OnpefensieTca nyTem
peneHuns 7,5 H - m Ha PUW, BelpaxeHHOe B MeTpax.

MpumeuyaHune — 3HayeHve MoMeHTa pasrubaHus obocHoBLIBaeTcA B [2].

MogudguymposaHHoe
crnGaHve/pasmbaHue wmm» Ocesoe ycunue, H
MMNUHDKMEHT MMNUHDKMEHT
OTCYTCTBYET MM"“"'H"‘MEHT_ _ OTCYTCTRYeT
- L L i
| | Cuna, H
g d)
S = = AHW
[+
=
I
o
E)
Q
=
[
[«
g 3
o
g 0 300 b)
E
-
Mpepen AN npw- 1
pasmBGaHuu _

e Ty —
—— IE:
AMnuHaKMaHT

0 10 20 30 40 50 60 70 80 90 100
Livkn, %

PucyHok 2 — MNpumep CXemM Harpyaku U CMeLLeHWst ONs UCTbITaHWiA Ha M3HOC NPU coydapeHun (MMMUHOXKMEHTE)
npu pazrMbaHum NPoTe30B NOACHUYHOIO OTAENAa NO3BOHOYHMKA

Ycnosus HarpyxeHuda B yKasaHHOM npumepe crieayrowne:
a) MCMNOIb3yeTcA CUHYyCOMOarnbHaA OCeBad Harpyaika 3a NCKINKYeHeM NHTepBara coygapeHns (MIVII'IMH-

OXMeHTa);
b) ona sakpenneHus o6Gpasya B HEWTpPanbHOM MOMOXEHUU UCMONb3yeTcAa MUHKMManbHas ocesasl Ha-

rpy3ska B 300 H.
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MpumevyaHne — MuHUManNbHOE 3HAaYEeHWE OCEBOW Harpysku B cooTeeTcTeuM ¢ MCO 18192-1 coctaenser
600 H. B HekoTOpbIX KOHCTPYKUWAX, ogHako, Harpy3ke B 600 H Byaet cooTBeTCcTBOBaTEL BEMMYMHA MOMEHTA, NpeBbIlal-
wasa 7,5 H - m. NoaTtoMmy Ana gaHHoro npumepa 6bino BeIbpaHo MUHUMAanNbBHOE 3Ha4YeHUe oceBoW Harpysku, pasHoe 300 H;

C) MakcumanbHoe 3HauveHwe AHW, Habnwopaelleecs BO BCEX pPeXMMAaX OBWXEHWUS, UCMONb30BAHHbLIX B
WUCNBITAHUK, NPUMEHAETCA ANa onpegeneHus npoduns CMHycomaanbHOW Harpy3ku 6e3 coygapeHus (UMnuH-
OKMeHTa);

d) BO Bpems coygapeHus (MMNMHOKMEHTa) OceBast Harpy3ka noctosHHa U pasHa AHW, kak onpeaeneHo
BbllLE.

MpumedaHMe — B KOHTEKCTE OaHHOMO NpyUMepa «pa3srpy3ka» 03HaYaeT 3MEHEHWE YIMOBOrO CMELLeHWs Ans
yCTpaHeHWs coyaapeHns (MMNUHIKMEHTA).

7.3 MNpouegypa McnbiTaHUA

7.3.1 MNepeg vcnbiTaHneM HeoBX0AMMO OYMCTUTL 0Opasel MMMNaHTaTa U OxapakTepu3oBaTb COCTOS-
HWE NOBEPXHOCTU C NMOMOLbIO poTorpadpun ¢ yeennveHnem go 10-kpaTtHoro. TUMOBOW PeXMUM YINbTPa3BYKOBOW
OYMCTKM yKasaH B A.2.4.

7.3.2 YcTtanaenvBawT obpazel B UCMbITATENBHYO MallvHy, obecneyns Tpebyemyto LLeHTPOBKY.

7.3.3 3anonHsoT ncnbiTaTtenbHYyl kamepy TakuMm obpasom, 4Tobbl ncnbiTyeMbln obpasel, 6bin NonHo-
CTbIO MOrPYKEH B XMUAKYI UCMbITATENbHY cpeay.

7.3.4 B cooTBeTCTBMM C MPUHATLIMUK NpoLeaypaMn UCNbITAHWIA HA U3HOC NOMHOCTLH 3aMEHSRIOT MKUOKYH
MCMbITATENBHYIO Cpeay Mo KpanHeh mepe Kaxgbe 5 - 10° UWKIOB UNK Kaxable ceMb OHEeW, B 3aBUCUMOCTU
OT TOro, YTO HACTYNUT paHblue. Ecnu uenkio McneiTaHui ABNAeTCA onpeneneHne XapakTepucTUK BbICBODOX-
OEeHWsa YacTul, UM MOHOB, AOMYyCKaeTcs UCNonb3oBaTk OOMH M TOT Xe 00beM ucneiTaTensHoW cpeabl 6es ee
3aMeHbl 40 3aBepLUeHUs BbINOMHEHUA npoueaypbl.

7.3.5 3anyckalT ucnbiTaHne ¢ NPOMUNAMIU HAarpy3ku U CMeLLeHUs, pa3paboTaHHbIMKU B COOTBETCTBUMN C
npoueaypoi. MNMpumepbl Npodunen Harpy3kn U CMeLLeHns nprMBedeHsl B 7.2 1 Ha pucyHke 2. [1na nobbix KoH-
TponbHbIX 06pa3LUoB 3aMycKaloT UCMbITaHWe C TeM e npodunem Harpysku, Ho 6e3 cmelleHuid. PekomeHay-
eTCsl UICNOoNb30BaThk UCMbITAaTENBHYO MalKHy npu Yactote 1 'y, TpebyeTcs To4HOCTh NoA4epXaHusa 4acToThl
0,1 Iy,

7.3.6 OctaHaBnuBawT MmawwuHy nocne 1,25 - 10° uuKnos, 2,5 - 105 LMKIoB, 5 - 10° umknos un 1 - 106 Lu-
knoB. M3BnekawT ncnbiTyeMmbln obpasel, 13 mawmHbl. OunwawTt obpasel. OxapakTepu3oBaTb NOBEPXHOCTb
KOHTaKTa C NOMOLLbI CBETOBOW MUKPOCKOMWKU C COOTBETCTBYIOLLMUM YBENUYEHUEM.

MpumMmeyaHue — 50-kpaTHoe yBenuWueHWe GbINO YCMELHO WCMONbL30BaHO B HekoTopkix nabopatopuax Ong
onpeaeneHns XxapakTepucTK U3HOCa NPy coyaapeHun (MMNUHIDKMEHTE).

7.3.7 TpaBuMeTpUYECKUA aHann3 obpasua OoMmKeH NPoBOAUTLCS B COOTBETCTBUM C NPpUNOXeHnemM A B
Ha4yarne UCMbITaHWS U NOCMe KaxXOoro U3 MHTEpPBanoB, ykasaHHbIX B 7.3.6. Kpome TOro, xuakaa ncneitatens-
Has cpeda MoXeT ObiTb NpoaHanuMaMpoBaHa Ha Hanuyne YacTul M3HOCa U KOHLUEHTpaLM MOHOB. Ecnn Heob-
XO4MMO MPOBECTU aHanuM3 YacTul, XKaokasa ucnoliTatenbHaa cpeda goMmkHa DblTh 3aMOPOXEHA U COXpaHeHa.

7.3.8 Ecnu npu ocMoTpe obpasua B ToOYKe coydapeHus (MMNUHOXKMeHTa) HabnwogatTca 66nblimne ge-
dhopmaLnm, KOTOpble He 0MNYyCKakT AanbHerLero KOHTakTa Mexay KOMNOHeHTaMn MMnnaHTara, npegycmo-
TPEHHOTro WCMbiTaHWeM, HeobxogumMo oTperynupoBaTek hopMy rpaduka konebaHui cMmelLleHUs Tak, 4Tobbl
cHoea obecneuyunBanock npesbiweHune [ obpasua Ha 2°.

7.3.9 WcnbiTaHus npogormKaroT A0 HACTYNINEeHUS OOHOMO M3 Cnefytwmnx cobbIThi:

a) 3aBeplUeHWs YCTAHOBMNEHHOIO NpeferbHOoro Yucna LMKMoB UCMbITaHWA. MpegensHoe YACNo LUUKNOB
[omkHO cocTaensaTe 1 - 108, ecnu cTopoHa, nepeaasLuas 06pasLbl Ha UCMbITaHWS, He NoTpeGosana yCTaHOB-
JIEHWA OPYroro 3Ha4eHus BeNUYMHbI NPegesibHOro Yucna LMKIOB UCNbITAHUIA, KOTOPOE MOXET BbiTh MCHOMb30-
BaHO MOCIe COOTBETCTBYOLWEero 060CHOBaHMS.

MpumeyvaHus

1 Flpe,qeanoe 4Yncno UuKnoBe WUCMbITAHUA MOXKET perynmpoBaTteCA HauMOHalNNbHbIM 3aKOHOOATENbCTBOM.

2 Bbino NokKazaHo, 4TO NpKv MCNoJib30BaHWUK 1 106 LMKNOB UCNbITAHUA C030aKTCA NoBpeXJeHUA NpyU coydapeHn
(MMNUHOXMEHTE), COOTBETCTBYOLLME KITMHWUYEeCcKUM pesynstatam [9];

b) chyHKUMOHANBHLIX UMK YCTaHABMMBaEMbIX NOMb30BaTENeM MonoMoK, KOTopble MoryT BblTe onpene-
NeHbl NoMb30BaTeNeM B 3aBUCUMOCTU OT KOHCTPYKUMKU MMNNAHTaTa;

c) HecnocoBHOCTU UCNbITATENBHON MaLLWHBI NOAAEPXKMBATE NapamMeTphbl YCUNUs U CMeLLEeHUs ¢ 3a4aH-
HOWM TOYHOCTbLK (CM. pa3gen 6).

6
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8 MpoTtokon ucnbiTaHnA

[MpoTokon UcnbITaHUA AOMKEH coaepXaTk Cneaywyo MHPopMaLUuIo:

a) OaTMPOBAaHHYIO CChINKY Ha HacToAWMI cTaHaapT, Hanpumep, MCO 18192-3;

b) maoeHTUdKMKaUMOHHYO MHGOpMauMo 06 ncneiTyeMoM obpasue, ykasaHHy CTOPOHOW, NpedcTaBns-
towen obpasey ona UcneliTaHWs, BKIOYas MHopMauuio o pasmepe, marepuane, TUne ¥ Npon3BoauTenNe;

C) onucaHue WUchbiTaTeNbHOW MalUWHbI, BKNOYAs KOMUMYEeCTBO YCTaHOBOK, TUM CUCTEM, UCMOMNb3YyeMblX
ONS reHepaumy OABVMKEHWIA U HAarpy3ku, AWanasoH nepeMeLLeHnin v npunaraeMon cunbl, TUN CUCTEM, UCTONb-
3yeMbIxX ANA U3MepeHuss ABMXKEHWUIA 1 Harpy3ku, yCTPOMCTBO ANs 3akpenneHus obpasua (cMm. 6.3), ycTpoincTBo
AN CMa3Ky COMMEHSHLWNXCH NOBEPXHOCTEN, YCTPOWCTBO ANdA KOHTPONSA TemnepaTyphl U YCTPOWCTBO ycTpa-
HEHWS 3arpA3HALLUX YacTuL,;

d) onuncaHue npouenypbl UCAbITAHUIA, BKMKOYasa NpoUIN Harpy3kM U CMELLLEHUs, C KpaTKUM U3MOXKEeHN-
€M VMHXeHEepHOoro aHanuaa, ucnonk3oBaHHoro Ans obecneyvennst Toro, 4Tobel Npodunm BeiNvM 4OCTAaTOYHBIMM
ANs co3gaHus coyaapeHns (MMNUHOXKMEHTA);

e) 4acToTy UCMbITaHUI, a Takke obocHoBaHWe ee BbIDOpa, ecrn NCnonb3oBaHa YacToTa, OTNUYHasA oT
1Ty,

f) yron oTknoHeHus ycTponcTea m obocHoBaHWE ero Beibopa Mo OTHOLUEHWIO K HanpaefeHuo nepemMe-
LLIeHWs couneHsarLwnxcs noeepxHocten (cM. B MICO 18192-1 onpeneneHune yrna oTKNOHEHWS YCTPOWCTBA);

g) konuyecTBo 06pasuce M 0oOOCHOBaHWE B Clyvae WCMbITaHW MeHee lecTu obpasuyos (bes yuyeta
cMmaquBaemoro obpasua);

h) no6aenenue nnu otkas ot ucnonbaosaHus ATAT) n cootBeTcTBylOLIEE OBOCHOBAHME;

i) pobaBneHwe unu oTKa3 OT MCMOMb30BaHWUA aHTMMWKPOBHOrO peareHTa W cooTBeTCTByWee 06ocHo-
BaHwue;

j) BEIBOp UEeHTpa BpalleHWs C y4EeTOM KOHCTPYKLMW MMNNaHTaTa;

k) ncnonb3oBanuck N KOHTPOMbHbIE 0BpasLbl U, @CNK HEeT, TO CCbINKY Ha MCMbITaHWA, B KOTOPbIX Bbinu
nony4YeHbl KOHTPONbHbIE AAHHbLIE;

|) NnpegenbHBIA LMKN, B TOM Yvcne ofocHoBaHWE WCNONb30BaHUA NpedernbHOro KonuMyecTsa LUKMOoB,
oTnu4yarwerocs ot 1 - ‘IOS;

m) N3NOXKeHWEe pe3ynbTaToB, BKIYalLlee:

1) obLee KONMM4ECTBO NPOBELEHHbIX LIMKIOB,

2) NpuYMHY 3aBepLUeHWst UCMbITaHUSA, ecni NMPoBeAeHO MeHbLUEE YKMCIO LUMKIOB, YeM MMaHMpoBa-
nocb B COOTBETCTBUM C NpeaenbHbIM LUKMOoM,

3) onucaHWe NOBEPXHOCTEN BCEX KOMMOHEHTOB, IAe BO3HWKANO OTHOCUTENbHOE ABUXKEHUE,

4) onucaHvue COCTOSAHUS KOHTaKTUPYHLLMX NOBEPXHOCTEN MEXAY 3NeMEeHTaMM KOMMOHEHTOB, eCnu
KOMMOHEHTEI UMEenn MOAYMNbHYH KOHCTPYKLMWHO,

5) onucaHue xapaktepa MOMOMKM, (YHKUMOHANLHOW WAWM YyCTaHaBNMBaemMoW nofb30BaTenem
(cm. 7.3.8), ecnu oHa npoun3oLuna,

6) 3Ha4eHus pH, ecnv npoBoanacsa perynapHbil MOHUTOPUHT (CM. 5.1),

7) conoctaeneHue peaynsratos ¢ MCO 18192-1;

n) nogpobHoe onucaHue METOAa M3MEPEHUST M3HOCA W MOMyYeHHble pe3ynesraThl (Kak yKazaHo B npu-

NoXeHun A), a UMEHHO:
1) rpaBMMeTpPUYECKUA METO U3MEPEeHUs1 M3HOCA,
2) nameHeHns maccel W, ansa kaXgoro uamepeHus,
3) cpedHsiA CKOPOCTb W3HALLMBAHKA ag,
4) onucaTtenbHasa cTaTUCTUKa, B TOM YMCrie CTaH4APTHOE OTKIIOHEHWE,
5) rpacuyeckoe npeacTaBneHne U3HalMBaHUA Kak yHKLMM KONWYecTBa LWKIOB;

0) niobble OTKIMOHEeHWsI OT OPUTMHarNbHOMO NPOTOKONA UCTIBITAHKSA, BKIOYas COOTBETCTBYoLEee 060CHO-
BaHwue;

p) nobble doTorpaduyeckme gaHHbIe.

9 YTunuzauua ob6pasuoB AnA UCnbITaHUX

Hu ogHa 4yacTtb o6pa3u,a Ong UCNbITAHWIA HE JOMKHAa UCMNOoNb30BAaTLCS B KITMHUYECKUX Lensax nocne npo-
BeAEeHNA UCNbITAaHUA.

) B pamkax Hacmoswezo cmaHdapma nod 3TA Moxem rnoHUMambCA amuneHouaMuHmempayKkcycHas
Kucroma unu ee conu — amuneHouamMuHmempaauemamsi Hampus (GuHampueeasi U mempaHampuesas conu).
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FOCT P NCO 18192-3—2025

MpunoxeHune A
(cnpaBo4Hoe)

MaHoc NnpoTe30B MeXNO3BOHKOBbLIX AUCKOB — rpaaumeTquecxwﬁ MeTo4 M3MepeHusn

A.1 Obwme cBegeHunn

HacTosllee NpunoxeHwe ycTaHaBNMBAET METO[, OLEHKA U3HOCA KOMMOHEHTOB NPOTE3a MEKMNO3BOHKOBOrO OMCKA,
MCMbITbIBAEMBIX B COOTBETCTBUM C pasdenom 7, ¢ MCMoNb30BaHWEM TPaBUMETPUYECKUX METOLOB.

HekoTopble uccnegoBaTeny cTankuBanuck ¢ npobnemamu, CBA3aHHBIMKW C OPraHU4eCKUMW OTMOXEHUSAMU, BNNUSA-
HOLLMMU Ha pesynbTaTel U3MEpPEHUA, 0coBeHHO MpU WCNoNb3oBaHWM KOMOWHALWIA «TBepaoe/TBepaoe». B aaHHoM npu-
NOXEHWN He NpUBeAeHbl KOHKPETHLIE MEPb! NPEOOCTOPOXHOCTU, OAHAKO NMPUMEHSAEMBbIE METOAbI O4YMCTKM OOMKHbI COOT-
BETCTBOBaTL MOMy4aeMbIM 3arpsiaHEHUAM.

A.2 Mpoueagypa

A.2.1 MNMpuHUMN

WeneiTyemebln oBpased norpy»xarwT B XKWOKYI UCnbiTaTenbHyo cpeny (nybpukaHT). Ero MHoOrokpaTtHo wu3BnekawT
13 NyGpuKaHTa, O4YMLLALoT, CYLUaT 1 B3BELUMBAKOT OO TeX Nop, NOKa He YCTaHOBWTCH NMOCTOSHHAA BenudMHa copbumu xua-
KocTW. 3aTem uccriegyemblin obpasel, oueHUBalT Ha NpeaMeT M3Hoca MyTeM M3MepeHus NoTepu Maccel B CUMynATope
npoTesa MeXMO3BOHKOBOrO Aucka. Harpyxaembii, He nogeepraemMblid TPEHUIO, KOHTPOMBHLIN 06pa3el, npegHasHadveH Ans
copbuuu XXNOKOCTM 1 NOgBepraeTcs Toi e Npoueaype B LEenax KOHTpons.

A.2.2 PeareHThl U MaTepuansl

A.2.2.1 Xuaokasa ncneiTatensHas cpega B COOTBETCTBMM € 5.1.
A.2.2.2 WcnbiTyeMbiid MU KOHTPONbHLIA 00pa3Lbl B COOTBETCTBUM C 5.2.
A.2.2.3 TponaH-2-on.

A.2.3 Annapartypa

A.2.3.1 Bechl ¢ ToyHOCTLIO 0,1 Mr, MO3BONSAIOLLME B3BELLMBATL KOMMNOHEHTLI 06pa3sua uMnnaHTaTa.
A.2.3.2 ¥YnbTpassyKoBada BaHHa.

A.2.3.3 BakyymHas cywunbHas cuctema, cnocobHas gocturate paspexerun He merHee 13,33 MNa.
A.2.3.4 TloTok hMnNsTPOBAHHOIO MHEPTHOTO rasa, Hanpumep, asoTa.

A.2.4 MoaroroBka o6pa3uUoB ANA UCNbITAHWIA ONA rpaBUMETPUYECKUX U3MEPEHNI

A.2.4.1 TlorpyxatoT UcnbiTyeMblin 0bpasel 1 KOHTPOMbHLIK 0Bpa3sel B KMAKYH UCNbITaTeNbHYO cpeay (cMm. A.2.2.1)
ana HabyxaHnua Ha (48 + 4) u.

A.2.4.2 M3BnekatoT UCMBITYEMBIN U KOHTPOMBHBLIA 0Bpasubl U3 KUAKOW UcnbiTatensHon cpedbl (cMm. A.2.2.1) 1 ouu-
LaKT X B yNbTPa3ByKoBOW BaHHe (cM. A.2.3.2).

B xone TMNoOBOro pexmMmMa O4UCTKU B YNbTPazByKOBOW BaHHE HeOBXxogumo:

a) nogseprHyTe oBpasel yNeTPasByKOBOMY BO3AEWCTBUIO B TedeHue 10 MWH B JEWOHU3MPOBAHHOW BOJE;

b) npomeITh 06pa3sel B 4eMOHU3UPOBAHHOW BOAE;

C) noaBeprHyTb obpasel] yNsTpa3BykOBOMY BO3OEWCTBUIO B TedeHne 10 MMH B CMecKH MOHLLEro cpeacTea, npea-
HazHa4YeHHOro ONA VUCNOMb30BaHWs B YNLTPA3BYKOBOW BaHHE, C EMOHM3NPOBAHHON BOAOW C KOHLUEHTpaLven MOKLLEero
cpeacTea, peKOMEHA0BAHHOW Ero NPOU3BOAUTENEM;

d) npombiTh 0Bpasel B AEMOHU3NPOBAHHOW BOOE;

e) noageprHyTL oBpasel yNeTPasByKOBOMY BO3AENCTBUIO B TedeHve 10 MWH B JEMOHN3MPOBaHHOW BOAE;

f) npombITe 0Bpasel, B 4EVOHU3MPOBAHHOW BOAE;

g) noggeprHyTb 06pasel ynsTpasBykoBOMY BO3AENCTBUIO B TEYEHME 3 MUH B JEVOHU3VPOBAHHOW BOAE;

h) npomeITh 0Bpazel B 4eMOHU3UPOBAHHOW BOAE;

i) BbicylwMTL 0Bpasey B BAaKyyMHOM CYLLMNbHOM wWiKady (cm. A.2.3.3).

Cnepyet cobniogatb OCTOPOXKHOCTL, YTODOLI M3bexaTs UCTUPaHWUA B YNLTPA3BYKOBOW BaHHE, KOTOPOE MOXET Npu-
BECTU K M3MEHEHWNIO MacChl.

A.2.4.3 BeicywmsatoT obpasey AN UCMbITaHUW U KOHTPOIbHbIM 0bpasel, B cTpye hunsTPOBaHHOMO MHEPTHOTO rasa
(cm. A.2.3.4).

A.2.4 .4 Tlorpyxatot obpasey ANsA UCNBITAHWIA U KOHTPONbHLIA 06pa3sey B nponaH-2-on (cM. A.2.2.3)Ha S muH £ 15 ¢.

A.2.4.5 BoicywmpatoT obpasel ANnA UCMNbITaHWIA U KOHTPOSbHbIA 06pasel B cTpye OMsTPOBAHHOMO MHEPTHOIO rasa
(cm. A.2.3.4), 3aTeM JOCYLUMBAIOT B BaKyyme Npu paspexxeHuu, nyywem vyem (13,3 £ 0,13) Na B TeveHne He meHee 30 MUH.

A.2.4.6 BselwmsaloT 0bpasupbl 4N UCNLITAHWIA U KOHTPONBHLIM 06pasel Ha Becax ABaX4bl NOOYEPEAHO B TEYEHNE
90 muH nocrnie U3BneYeHns U3 Bakyyma. Ecnv oBa 3HadeHus ana kaxgoro obpasua He coBnagatoT B npegenax 100 mxr,
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rOCT P UCO 18192-3—2025

NPOLOMKAIOT CHUMAaTb MoKasaHWsa NooYepedHo, Noka no KpanHen Mepe ABa 3HaveHus AN Kaxgoro obpasua He coBnagyT
B npegenax 100 mkr. B npomexyTkax mexay B3BelUMBaHWSMM XpaHaT 0bpasubl AnA UCNbITaHWIA M KOHTPOnNbHLIA 0Bpasel,
B repMeTUYHOM KOHTENHEpE, 3aLUMLUEHHOM OT MNbInn.

A.2.4.7 TloeTopsatoT onepauun A.2.4.2—A.2.4.6 c uHTepBanamu 4o Tex rnop, noka cyMMapHoe U3MeHeHUe Macchl
obpasua B TedeHune 24 4 He coctaBuT meHee 10 % OT NnpegbigyLLEero CyMMapHOro M3aMeHeHUss Macchl.

A.2.4.8 PernctpupyloT cpegHee yBenvyYeHWe Macchl KOHTponbHOro obpasua S.

A.2.4.9 doTorpacupytoT NOBEPXHOCTU TPeHUs U dorKcauum obpasyoB ANns UCMbITaHWUIA.

A.2.4.10 HaHocaT Ha obpa3Lbl AN UCMbITaHUWA KOHTPOSbHbIE TOYKW, YTOBLI NOCHe UCMbLITaHUSA Ha M3HOC BbINo BO3-
MOXXHO OMNPeAenuTb Pacnono)eHne N3HOWEHHbLIX MOBEPXHOCTEN OTHOCMTENBHO Ocel obpasua Ans UChbITaHWiA.

A.2.5 Mpoueagypa rpaBUMETPUYECKUX UBMEPEHUN

A.2.5.1 3anucbiBakoT Maccy obpasLoB.

A.2.5.2 YcTtaHaenueatoT 06pa3upbl A8 UCNbITAHWA B UCNbITATENBHYH MaLUUHY W BbIMOMHSOT UCNBITAHWA HAa W3HOC,
a TawkKe KOHTPONbHOE UCMBITAHWE ANA KOHTPOnbHLIX 06pa3sLoB B COOTBETCTBUM C 7.3.

A.2.5.3 B kaxpgom cnyyae, korga obpasubl Ans UCMbITAHUA U KOHTPOIbHbIE 0Bpa3subl U3BNEKaTCH U3 UCMbITaTenb-
HOI MaLLWHBLI ANSA UCNbITaHWA Ha M3HOC, MOBTOPWTL CrieayrLLMe Npoueaypbi:

a) onepauun Nno A.2.4.2—A.2.4.8, A.2.5.1 nA.2.5.2 ona NnpOMEXKYTOYHbIX OCTAHOBOK UCMbITaHWM,

b) onepauuu no A.2.4.2—A.2.4.9 onga 3akn4YMTENLHOMO TecTa.

A.2.5.4 YucTyro noTepto Macchl Nocne n UKNoBs Harpyakn W, (rpaBMmeTpuyeckiii M3HOC) BBIMUCASAIOT Mo hopmyne

W,=W,, +S, (A1)

roe W,,, — cpeaHsas HeckoppeKkTUpPOBaHHAas NoTeps Macckl NOCNe 1 LWKIOB Harpy3aku;

S,, — CpeaHuiA NpUPOCT MACcChl KOHTponbHOro o6paaua 3a ToT Xe Nepuop.

A.2.5.5 BblMMCNAT CPeOHIO CKOPOCTh M3HOCA ag, ANS NMUHEAHOW annpoKCMMaL i METOOOM HauMeHbLUNX KBa-
ApaToB 3aBUCMMOCTN Mexay W, 1 YMCNOM LMKIIOB HarpyxeHus n o ghopmyne

ag=Wyn+b, (A.2)

rae W, — aTo 4ncTas noTeps Macckl NOCMe N LIMKIOB Harpyski;
b — KoHcTaHTa.

HyneBaﬂ TOYKa No BpeMeHW HE NCNONkE3YETCA B AaHHOM pacyeTe.
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FOCT P NCO 18192-3—2025

MpunoxeHune B
(cnpaBo4Hoe)

Ob6ocHoBaHUe MeToda UCMbITaHUA

B.1 Mpeanocbinku

CoynapeHue (MMNUHDKMEHT) He YNTOMUHAETCS KakK OCNOXHEHUE B MPOCNEKTUBHBIX KOHTPONMUPYEMbLIX UCCNeqoBaHU-
AX, MPOCMNEKTUBHbBIX KOFOPTHBIX MCCNenoBaHusx 1 0b3opax 4acToTbl OCNOXKHEHWUIA NPW NOMHON 3aMeHe avcka [4]. Tem He
MeHee B OTYeTax No MHAMBUAYaNbHbIM CryYaaM OaHHbIe PEHTIEHONOMMYECKMX MCCNeaoBaHWin U U3YYeHWs M3BMNEYEHHBIX
00pa3LoB NPOTE30B OMUCLIBAIOT coyaapeHue (MMMNUHOKMEHT) MCKYCCTBEHHbIX MEXMNO3BOHKOBbLIX ANCKOB [5]—[8]. JaHHbIn
MeTOo[ UCMbITaHWIA MPeAHa3HayveH Ans nonyyeHua 6a30BLIX 3HAHWMIA O MEXaHU3Me KOHTaKTa B criydae coyaapeHus (MMMuH-
oxMeHTa). M3-3a oTeyTeTBMA NoApoOHbLIX 3HAHWIA 0 MeXaHM3Me coyoapeHus (MMNUHOXMEHTA) UCMblTaTenbHasa yCcTaHOBKa
He npegHasHayYeHa ans MoAeNnUpoBaHus Beex hrU3nonorMyeckx YCrnoBui, NPUBOASLLKMX K COYAAPEHUIO (MMMUHIKMEHTY).
CornacHo uMmetoLlelica nutepaTtype, crubaHue/pasrnbaHve cumtaeTca Hanbonee BEPOATHLIM BUAOM OBWKEHWA, NPUBOOSA-
LWKUM K coyaapeHnio (MMNUHOXKMEHTY) B Cryyae TOTanbHOro 3HAOMNPOTE3MPOBAHMA MEXNO3BOHKOBOIO AWCKa NOSICHUYHOMO
otaena [3]—[6]. YnpoweHus, npon3seaeHHble B AaHHOM METOAe MCMbITaHMIA, HanpasneHbl Ha obecnedeHre KOHTponupye-
MbIX M BOCMPOU3BOAUMBIX yCcnoBWiA. Llensto ncneitTaHns senseTca onpefeneHue BNUSHUS OTAEMbHbIX BUAOR ABMKEHUA —
crubaHus, pasrmbaHus U BokoBoro uarnba Ha coygapeHue (MMNUHOXKMEHT) U U3HOC 0BpasuoB. KpoMe Toro, KombuHaumsa
crubaHus/pasrubarHua ¢ GokoBbiM M3rMbom npegHasHadeHa Ans UMUTaUWK KNMHUWYeckn Habrtogaemoro coyaapeHusa (Mm-
nUHOYKMEHTa), onucaHHoro Austin v coastopamu [8]. HegaBHMe MCMbITaHWA C MCMONMB30BaAHWEM ONMCAHHOINO MeToaa no-
Kasanu XOpoLlee COOTBETCTBUE MeXOY NPOTECTUPOBaHHbIMKM oBpa3uamn 1 n3BneveHHeiM1 MMnnaHTatamu [9].

B.2 KnuHu4yeckaa MoTUBaLuUA

Van Qoij n gp. onnckIBaloT YeTkipe crny4as npoteanpoeaHua gucka Charité Disc Prosthesis ¢ paznnuyHbiMn ypoBHAMUK
nedeKToB MO3BOHOYHUKE, HEOOCTATOYHbIM Pa3MepPOM KOHLEBLIX NNACTWUH, HEMPaBUITbHBLIM PACMONOXEHNEM KOMMOHEHTOB
VMnNnaHTarta, NOABLIBUXOM W NOrpy)XeHMeM KOMMOHEHTOB MMMMaHTaTa B Tena No3BOHKOB. B aTux criyyasx coygapeHue
(MMMWHOXKMEHT) Npoucxoaun cnepeny Unu c3agu no obody C ycTanocTHbIM NMOBPEXAEHUEM BKMaObIlla U3 CBEPXBLICO-
KoMoneKynapHoro nonuatunerHa (CBMIM3), pa3spyweHnem mapkepa 1 Metannosom [4]. CoyaapeHve (UMNUHDKMEHT) nor-
HbIX NpoTe30B AUcKoB activ-L n Mobidisc onucano Austen n gp. MimnnanTaTel nMbo 6einv crivwkom manoro pasmepa, nubo
NMPOMCXOAMUMO UX MOTPYXEHVE B TEMNA NO3BOHKOB, MMB0 OHW pacnonarannck 3KCLEHTPUYHO, NMB0 MMENock COYETaHME 3TUX
thaktopos. CoygapeHve (MMMUHOXMEHT) NPOUCXoaMNo criepedun Wnu natepansHo. B criydae activ-L BoaHWKan KOHTaKT
MeTanna no metanny 6es npuMaHakoB metannosa vyepes 22 unu 16 mec nocne umnnaHtaumi. Mobidisc nmen KoHueByto
NnacTUHY, KOHTAKTUPYIOLWYIO co Bknageiwem nz CBMIMN3 [8].

B wnccnegoraHum 66 npotesos ProDisc-L co Bknageiwem u3s CBMIM3 Beicotor 10 mm y 56 naumeHToB, 0 KOTOPOM
coobwmnu Kéafer n coaBTophbl, B AeBATK NPOLEHTaX MpoaHanuaMpoBaHHbLIX CNyYaeB UMENo MeCTO COyLapeHue (MMMUH-
KMEeHT) c3aam [7].

AHanmz akcnnanTatoB npotesa ProDisc-L, npoeeaeHHbld Jlebnom u coaeTtopamu [5], BeiiBUN coynapeHue (Mm-
NUHDKMEHT) c3agm B 53 % cnydaeB M3 npoaHanuavpoBaHHelx 19 umnnadTtatos, u B 20 % cry4aeB coygapeHue (M-
NMUHDKMEHT) NPOMCXOQMIO naTepansHo Unu cnepedu. B cemu w3 aTux crny4YyaeB NoMNoxeHwe vmMnnaHtata bbino narto-
NOTMYECKUM, TaKMM KaK MoABbIBUX, MUTrpaLMsa, NpocefaHve MMnraHTata unM paspylleHWe KOHLUEBOW NNacTuHbl. ToT ke
aBTop npoaHanuanpoBan 30 MMNNaHTaTOB MEXMO3BOHKOBHLIX OVCKOB LWWEMHOro otaena no3soHo4YHuka Prodisc-C. Y 80 %
MMMNaHTaToB Habnwpganock coyaapeHue (MMMNUHDKMEHT), Yalle BCero caafu, M B 0gHOM criyyae coobuianock ob annep-
rum Ha metann [17]. Rundell u gp. npoaHanuauposanu 55 ToTankHbIX NPOTE30B MEXMO3BOHKOBLIX OUCKOB MOSICHUYHOIO
oTAena no3BoHOYHKMKA. Ha 78 % aTtux ycTponcTs Beinu obHapyKeHbl Npu3Haky coyaapeHusa (MmnuHmkMenTa). B 22 cny-
Yyasx KOHTPOMBHOE pafjvonorvyeckoe uccnefoBaHve nokasano B 55 % cnyyaeB npocefaHve, MUrpauuilo B nNepegHem
HanpaseneHWn UN ocTeonUTMYeckoe ocnabneHve KOHUEBOW NnacTuHel [6]. Y BonblIMHCTBA 3KCMNaHTaTOB, ANA KOTOPbIX
Obina gocTynHa MHpopMaUmsa O NONOXKEHWW in Situ 1 UMenuck NPU3HaKU coyaapeHnsa (MMMNUHDKMeHTa), Obinn obHapyxe-
Hbl MaTONOrM4YECcKUe N3MeHeHuA. B cny4aax nonHow 3ameHbl gucka uMmnnaHTatom activ-L Habnwgancsa KoHTakT metanna
no metanny. CrnenoeaTtensHo, B crnyYyae coyaapeHusa (UMNWHOKMEHTA) cnedyeT YYUThIBATh OCMOXHEHWS, CBA3AHHbIE C
MeTannuMyecknmu Yactuuamu. [1o HacTOSALLEro BpEMEHWN TakMe cryyYan He Bbinn onucaHsl Ana cuctemsl activ-L. Puck no-
nagaHnsa MeTannMy4ecknx obnoMKoB MOXKET BO3HUKHYTb Npu Bonee AoNUTENBHOW 3KcMnyaTauun B yCnoBuax in vivo, kak B
cny4ae npotesa Charité Disc Prosthesis. [Npu coygapeHun (MuMnuHaxmeHTe) komnoHeHToB 13 cnnaesoB CoCrMo Buonoru-
Yyeckas peakums MOXeT BbITb aHaNorM4yHoM TeM, KOTOpPbIe HabnmaaTCa NpU NOBPEXAEHUM (PUKCUPYHOLLMX YCTPONCTB UM
MeTannuyecknx npote3oB cyctaBoB [10]—[13]. BO3MOXHbLIMKM peakuMaMn SBNAIOTCA BbI3BaHHBIM YacTMLAMW OCTEONN3,
obpasoBaHWe NCeBA0OMYXONW, TMNepYyBCTBUTENBHOCTL K METannam, NopaxeHns, CBA3aHHbIE C aCeNTUYeCcKUM numdoLum-
TapHeiM Backynutom (ALVAL), HeBponorudeckuii ecuumT U cepaeyHo-cocyamMcTan HeAOCTaTOYHOCT.

YacTtoTa BO3HVMKHOBEHUSA 3TUX peaKkuuii 3aBUCUT rMaBHbIM 06pa3om OT KONMWYECTBa OTAENMBLLMXCSH YacTul, U UHAK-
BUAOyanbHbIX 0CcOOEeHHOCTeR cTpoeHKA Tena nauueHTa [10]—[16].
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rOCT P UCO 18192-3—2025

MpunoxeHne OA
(cnpaBo4Hoe)

CBegeHMA 0 COOTBETCTBUM CChINMOYHbIX MeXAyHapoOHbIX CTaHAapPTOB HaUWOHalNbHbIM CTaHOapTaM

Tabnuya QA1

O6o3HavYeHne cCbino4YHoro CteneHb Obo3HaveHve 1 HauMeHoBaHWe COOTBETCTBYIOLLEro HaUMOHaNbHOro
MEXOYyHapo4HOro cTaHaapTa COOTBETCTBUS cTaHgapTta
1ISO 4965-1 — %
ISO 18192-1 IDT [OCT P MCO 18192-1—2014 «MmnnaHTaTel aAnsa xupyprun. Wa-

HOC MOMNHbIX NpOTE30B MEKMNO3BOHKOBLIX [OWUCKOB. I'lapameprl
HarpyxeHwsa 1 cMelleHna Ona annapaTtoB AnA UcnblTaHMAa Ha M3HOC
M COOTBETCTBYHLLKWE YCNOBWUA Opr)KaI'OLI.lE.‘I;'I Ccpedbl AnA MCMbITAHWUIA»

ISO 23788 — *

* COOTBETCTByI-OLLI,Mﬁ HauWoHanbHLIN CTaHOapT OTCYTCTBYET. o ero NMPUHATUA peKoOMeHOYyeTCA WCMNOoIb30BaTb
nepeesod Ha pyCCKMﬁ A3bIK AaHHOINo MeXxayHapogHoro ctaHgapra.

MpumeyaHne — B Hactoswen Tabnuue WCNoNb30BaHO cregylollee ycrnoBHoe o0603HaYeHWe CTeneHu
COOTBETCTBMA cTaHAapTa:
- IDT — MaeHTWYHbIA CTaHOapT.
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