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Mpeancnoeue

1 NOAroToOBNEH OHwecTeaM ©  OMpaHMHeHHOH  OTBETCTBEHHooTe  «UMTOnpoekT- (OO0
«UMTORpoekT=) Ha OCHOBE CODCTEEHHOMD AyTEHTHYHOMD Nepenoda Ha pPYCCEMR ALK MEWIYHapoOHOM
CTaHOApTA, YEAIaHHoro B nyHkre 4

2 BHECEH TexHMYECKHM EMUTETOM NO CTaHaapTHaauMiKn T 453 «MunnanTtats B XHpYRrA[ -

3 ¥TBEFPAOEH W BBEOEH B OEMCTBWE Mpukazom ©enepansHore araHTcTEA NO TEXHHYECKIMY
pErYNMPOBAHKIO M MeTponondd o7 12 gexaGpa 2014 r. Ne 2058-c7

4 HacTosWwWA CTaHOapT WOSHTHYEH MEXayHapogHomMy cTargapty MCO 18192-1—2011 «HMmnnadTartel
ana xMpyprvi. Makoc nondsix NpoTesos MemnoIBoHoHsN OWUCKos. HacTe 1. MapameTpel HAMDYHEHWA W
CHMELUWEHWA ONA annaparto| AN\ WCHMTAHMA Ha MIHO0C 1M COOTRETCTRYIOLME YCMOBWA OKpYERMLLEN cpeikl
AnA WcnsiTadkiae (150 18152-1:2011 «Implants for surgery — Wear of tofal intervertebral spinal disc
prostheses — Part 1: Loading and displacement parameters for wear festing and corresponding
anvironmental conditions for test«)

MpK NpUMEHEHMKM HACTOAWErD CTadgapTa pekoMesgyeTcA  MCNoNLICBEATE BMECTD  CChINOYHEIX
MEKOYHAPOOHEX CTAHOAPTOR COOTBETCTEYMOWME WM HAUMOHANLHLIE CTaHdapTel PocchAckol Pedepauiu,
CEEAEHKE O KOTODEE NDHESOEHLL B GONONHUTENEHOM [Tpunosenmd 0A.

5 BEEOEH BMNEFPSEIE

Mpacuna npusMeMesus Hacmofwese cmakdapma yemawognass! @ FOCT P 1.0—2012 (pazden &)
HMwghopmauua of uaMoHeHURX & HECMOoAWeMY omardapmy nyinaukyemcA 8 asesoddo  Ladasaedon
UWADOOMALUONHOM YESIAMENSe «HEYUoOHINENEE cMandapMbie, 8 MEKCM UIMEHeHUE U nonpaaoy — a
gXxeMacaYRe  adasasmiix  UMBODMILUORHEY  Yradamenay «Hayuonansksie cmakdapmeis-. B cnyyae
NEDECMOMPE (38MaHal ) LAY OMMEHE HECIMoALLEeS0 crmandapma coomeemeomeyiolles veaedosmnenue Bydem
CVENUKSEaHs 8 EXNEMBCAYHD UIIFEISMOM UHDODMaLUOHHOM YHa3amene ~HalloHanbibid cmaldapime .
Coomeememayowas Wiihopmayus, yeadoMneNUe 1 Mekcibl DAIMELLSIMCH mMaKwe @ UNhopMaLuoMHod
cucmeme obWeas NonkIoRaHUA — Ha oulkuanesHoM  cabme Qedepansnoso  asexmomea oo
MEXMUYSCKIM Y DESYIUDOEIHUNY I MEMDONoaLULY & camu MemepHem (gastrul.

@ CrangaptrHdgropn, 2015

HacToAwmid craHgapT He MOMET GkiTe NONHOCTEIO WAM YACTHYHD BOCMPOMIBEOeH, TUDEHWDOBAH W
pACNPOCTPaHeH B kadecTee odmUManeHoro wagadwA Ges paspewedns PegepansHoro angHTCTBA No
TEXHWHECKOMY DETYNMDOBAHKIO W METDONOTHK
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HAUWOHANBHBIKY CTAHOAPT POCCHUMHCKORN ©®EJEPAUMM

MMnnauTatel ANA XMpYRrEM
H3HOC NONMHBIX NPOTE3ZOE MEXNOIBOHKOBBIX QUCKOEB

YacTek 1
MNapameTpil HArPYHMEHWA W CMELWEHWA ANA anNapaTos ANA MCNLITAHWA Ha HAHOC
M COOTEETCTRYIOLME YCNOBMA OKPYHAMKLLEA Cpedil ANA MCMLITAHMA

Implants for surgery — Wear ol todal intervariebral spinal dise prostheses — Parl 1: Leading and displacement
pararmeiers bor wear 2shing and corraspanding emvirenmanial condibons for fest

Oara eseneHns — 2016—01—01

1 OBbnacTs NpUMEHEHWA

HactoAawan 4acTe cranpapra MCO 181892 onpegenfeT NpoUusdyDy HCNLITAHMA Ha OTHOCHTENBHOE
YIMOBOE CMELLEHNE MEXTY COUNEHEHHEIMK EOMNOHEHTAMM M YCTAHARMNWBART CXEMY OSACTBHA NPANATISMOoR
CHME, CKOPOCTE K NEOO0MEHTENEHOCTE MCNBITaHMA, kehdurypaumn obpaila v yenoBMa cpefsl NpOoReaeHag
HCNBITAHKA HA KEHOC NONHCMD NPOTE33 MEENSIBoHOYHOND QHCES,

OHa OTHOCHTCA K NPOTEIaM Kak 008 NoScHWJYHOro, Tak W Ona mwedHorn OTAENOE NOIROHOUHIAKS.
HacToAWwKWA cTaHDapT He NRMMEHHM K CNYYaAM Y3cTHHHOR JamMeHbl JMCKOE, HANDHMED, 33MEHE A0SR WK
3aMEHEl PECeTOUYHEX cycTapop. MeTol MonbTAHMA OTHOCMTCA K MCMBITASHWKD  Wadawkeadda. MoryT
NoOTpEGoRATECA QONONHATENEHER MEXIHMSBCKME MCTEITAHWA, HANPWMED, YCTANOSTHO® KCMEITAHME

B HacToAWEM CTAHIAPTE HE BOCNDOMIBOAATEA B KOMINBKCE HAMDYIEM W CMELWEHWA, MMEILLIHE MECTO
in vivo, JadHee N WAH3WMBAHKED, NONYYEHHBIE © MOMOWED 3TOMS METODA MCNETIHWA, No3BoOnNAnT
NPOBOKTE COABHEHWIE MEHNY PAINUYHBRMY THNAMKE BMINEHTATOR, O MOTYT OTNHYATECA OT KNMHWYECKHY
XADAKTERWCTHE MaHaWKMeaHKA. MNoNe3oeaTEN: HACTOAWBID CTAHZAPTa OoM4EeH NpedyCcMoTpe T NpoEedeH e
AONCMAHATENEREX WCNETAHWE 13 WIHauKBaHye, oBpalesHsx K OTASNEHEM ScneiTan GesonacHOcTIA
KOHCTRYELIMA WHOWBHOYANEHOID MCABTYEMOTD MMINaHTaTa.

2 HopMmaTHBHLIE CChINKX

B HacToAWEM CTAHJAapTe MCNONLI0BRAHL HOPMAETWEHLIE CORNEW HA CReOyKWWe CTARAaPpTR:

MCO 14242 -2 MMnnanTaTel ANA XHpypridd. Makoc nonseEs NnpoTeios TaisteqpeHHby CyoTaBon, YacTe 2.
Meroge wamepedms (IS0 14242-2. Implants for surgery — Wear of total hip-joint prostheses — Part 2:
Methods of measurement)

3 TepMHHGLI U ONpeaeneHMUA

E HACTOALWGM CTAHOADTE NPUMEHEHEI CNEOYIOWME TEDMAHEl C COOTEETCTEYHLMMH ONPaneneHuaAamiA.

3.1 ocemoe opalenwe (axial rotation): ¥rnoeoe caMeleHde B NONSpEYHOR NNOCKOCTA BOKPYT OCH 2
(cn. PucyHor 1c).

3.2 crubanHe/pasrvBanne (flexicniextension) Yrnopoe CHMELWEHHE B CArMTTANBHONR MNOCKOCTHA BOKDYT
ocH YoM, PucyHor 1a).

3.3 pynkunMoHaneHan nonomea {functicnal failure): Monomka, KOTOPaA NPUBOGWUT K HECNOCOEHOCTK
MMNNAHTATA OKAIMWBATE CONPOTHMRMNEHME Harpyike WHNK OBWraTecA B COOTRETCTEMM C NepBOoHadqankbHo
MPeayCHMOTREHHON KOHCTRYELIMER MMNNadTaTa.

3.4 Goxomol warkmb (lateral bending): ¥rnopoe cMawelne Bo POOHTANEHOR NNOCKOCTH BOKDYT OCH X
fow. Pucyuor 10}

3.5 mexanuyeckan nonomka (mechanical failure)! BoaHdEHoBeHWE QedexTa MaTeprana.

Mpumep — MNoABNEHHE YCTANOCTHOR TPEWMHHEL

3.6 Havano KoopawHaT (origin}: LUeHTp CUCTEME! KOOROMHAET, PACHONGHKEHHLIE B MIHOBEHHOM LUEHTPE
EpALEHKEA B HEWTDANLHOM NONCHEHHA NOMHOMD NEOTEAE GWCKa.

MpurMedan e — HOMHHANEHEIR UEHTR YCTAHABIWBARTCR ANA HOHKPSTHOR KOHCTEY KL,

Haganuwe oduuansHoe
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1.7 nonomMEa, YCTaHAaBNWBaeManA nonkLaoBatTenem (userdefined failure): Mobok  puTepHiE
NOBPE¥ASHWA, KOTOPBIA YCTAHABNKBABTCR W KOHTPONKWPYETCA MONLICEATENEM C YHETOM chnedddrdecsoi
EOHCTRYELMH MCIIBITYEMOr0 AMANaHTaTa.

3.B ock X (X-axis): MoncxdTENEHaA YacTe 0CH X, Hanpaenexa snepen. (oM. PyucyHoR 1),

3.8 ek ¥ ([ Y-axis): MonosdTensHan YacTe OcH Y, HanpagneHa natepansHo Bnaes. (. PUoyHoK 1)

310 ok £ (Z-axis): MNoncwrTeNEHaA YacTe OCH £, HAaNpaaneHa seepx (cs. ProyHox 1)

311 npegensHeld wakn (cycle limit): Konw€ecTeo uKNos, Ha KOTODOM WCNBITAHWE 3aBEDWABTCH,
SCNH HE NDOHaoWEeN GyHELMOHANTEHEIR cBOR.

4 OcHOBHOWM NPUHLKN

Hit#HAA 11 BEpXHAR YACTH WChETYeMoro ofpasua pasMellaioTcs B COOTRETCTEMA © KoMdQMrypauune,
KOTORAA NPEOYCMOTDEMA ONA  KAWHWYECKOTD WCNONLACERMWA. MonsiTaTensdeld annapaTr nepegasT
ONPEAENEHHYID WIMEHAIOWYIOES BO BPEMEHA CUAY OT HOMOOHEHTA K EOMOOHEHTY OOHOBDEMEHHD ©
YCTAHOBMEHHEIM OTHOCHTENbHbBIM YIMOBLIM CMELEHAEM. B chiv4as WoCneaonaadna NondMepos KoHTpofbHbIR
cMadMEaeMbId 0fpalel TakWe NOOBESOFASTCA TAKOR MEe WAMEHAWERCA Do BRPEMEHA HArpyae OnA
ONQEeOenEHUA NNACTHYSCKOR BedopMaLMY MCNBTYeMoro oBpazla WIANK MaMEHEHWA KONKMYBCTEA MACCE! K3-
18 MepeMEBLLEHWA  WHOKOCTK. MCNeITaskue NpoBOgWTCR B KOMTDOMWPYEMON Ccpeie, MMKHTHpYIOLei
M IMONOTMYECKHE YCNOBHA.

rd . z
T3 14,

LI

a} CruGandne/pasrubanine b} BokoBOR Warkb ¢} BpaweHwe

Pucyrox 1 — OnpegenzHqa yriosbi CMeLEHdi 1 0CKH KoopguHaT

5 PeakTHBbI U MaTepHankl

5.1 MuOKan MCNLITATENLHAR Cpega

TenAsbA CHBOPOTEA, Pa3BeqoHHAR JeMOHKIMPOBAHHOR BOgoH [OCTaneHAaA YacTk] 00 KOHLEHTDaUWH
Genka (20 = 2) r/n.

HWokas wonNnTaTensHad cpefa no EenaHde MoMeT BeTe nNpoduneTpoBana sepea dmnesTp o
OHAMETPOM NOE 2 MEM.

ONA sAMHEMAIAUAH MUEDODHOND JArpAIHEHHA MHARYI0 WMCNBTATENLHYD CPpedy HEGDROOWMO XpaHNTE B
JAMODOWEHHOM COCTOAHWK 00 NPoBEdeHdd WoNeiTadHus. MowHo 0002BWTe aHTHMWKPOOHLIE DEaKTHEL
{HaMpuMep, 2aug HATDHR). Takue PEAKTHBEl MOTYT GbiTh NOTEHUMANLHD SRacHLIMA.

AnA ceAILIBAHWA HANLUMA B PAcTEOPS W CEBEOEHHA K MUMAMYMY OCaMOEHHA Kanwuua focdata xa
HECYLWWE NOBERXHOCTAX MoweT OeiTe gotapneda IOTA B konvuecTee 20 MMONEN. 3PHesTHEHOCTE IO TA
GYOET 3AaBWCETe  OT  HCOBITYEMOR  kombuHauus  martepwanos. MNonezoeatenes obAzad oSoCcHORATE
pobaanedne 30TA

CnegyeT OCYWECTENATE CTAHOAPDTHRIA MOHHTOPHAHT BH HWOKCA WCNLITATENLHOHR CpEgkd. [pK 3TOM
COOTEETCTBVIOWME IHAYEHWA CNEgYeT BKNKYATe B OTYET O NPoEESEHMOM WCNeTamWW [cw. Paanen &,
nepeducneHue k) 6)).

5.2 McneiTyembIA W KOHTRONBHEBIA 0BpasybLl

Mesoy HUEHAM M BEDXHAM KOMIOHEHTEMM SOMMHA HAXOOWTLCA COMNEHSIOWAACA NOBEDXHOCTE, K
KOTOPOA HENOCREOCTBEHHD NPWKDENNASTCA 88 GCTECTEEHHAA NOANCHED [HANDMMED, KOCTHBIA LEMEHT WM
pMEKaHUYecky oBpaboTaHMEIN CNenok BHYTPEHHEH MOBEONHOCTH NOGNOWEA), EPOME CIYyYaes, korga aT1o
HEBCIMOMHO W3-28 HMINYECHKMY XADAKTEDUCTHK CHCTEMEl MMNNANTATa. ECAM KOMAOCHEHT, dOopmMupyIoLmia

2
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CYCTARHYID NOBEDXHOCTE, NEMEDENNeH K NOONOMKE NOCPEOCTEOM CHCTEMEl JALENKMEaHMA, 0BpaBoTauHeR
Chenow aonxed oBecnaqyeaTh BOEHTHYHLIE YCNOBUA DUKCALMA.

ECnd  WMCNONB30BATE  HODMATNLHYID NOANCEKY WM GEMEHTHY:S GHECAUMe  He NpegdcTasnAeToa
BOTMOMHEIR WMI-33 QUIAMHECKHY OCODEHHOCTER CHCTEME! WMINIAHTATE, CHCTEMA NODEESEHEA HEMHED WHNK
BEDNHEND KOMICHBHTS OCMKHA OTRAATE 0COBEHHOCTIM HOPMANEHON EOHCTRYELIMA W YCNOSMA MCNONsI0RaHIA,
HO NpK 3TOM OOTYCKATE HIBNEYEHWE KOMNOHEHTE ONA MAMEPEHWUA CTEMEHN WaHoca Bea ero paipylLeHIA.

ONAa MCNETAHWA HA MIHOC DeEOMEHOVETCA WCNONLACBATE KAK MUHMMYM WecTe obpasuos. Ecnw
MCNEITHEIETCA MEHes WecTi 08paiuos, To ChegyeT NPUESCTA CoOTBETCTRYILEE 0B0CHOBAHME.

M pPUHMEYaHHWHE — Yuono HMCNE TYEM B EEIP\.':'IELI_I'_'IE MOET BhiTs onpederngHt HaUWoHANBHbIMA HODMATHEDMA.

Kak MMHMMYM OOMH OCNOMHWTENEHENR 0Bpalel CNegyeT WCnone30BaTe ONA HOpPekuMK NpuGasku
MACCE 38 CUBT NOMMOWEHMA HWAOKOCTH (HAMDYMaeMEI KOHTRONE CMA4YMBaHMA). Harpysagmslil KoHTROMNE
cMasMeaHyMA Gyget nogeepraTeCA HAMDYAIKE B COOTRETCTBAW C XADAKTEDWCTHEAMW HATDYIHM ONA OAMHOro
TMNa wmnnakTatos. MNone30BaTENE MOMET OTHAZATECA OT WCNONBI0BAHMA KOHTRONA CMAYMBAHWA, BChH
MCTEITY M MATEDMANE] HE MOTMOWSKT OKRPYMAIOWYIO MAOKOCTE (HANPUMED, METINMHUECKHE MaTEPAUaNk).

6 Annapatypa

6.1 MeneITaTeNEHAA MaWWHA: NO3IB0NAST NPOWIB0IMTE YINOELIE CMEWEHWA, ONKCaHHIE B Tagnwue 1
M Ha PuoyHkax 2 w 3 B koMOMHALWK © COOTRETCTEVIOWMME YOWUNKAMK, YEaZamHeitd B Tabnuue 2, W
OeRCTEYET ¢ YacToTol {1 £0,1) Iy, ¢ y4eToM TORS, 4TO OOKH UMKN NpeqeTaenAeT cofol Hakbones KopoTrKA
HWHTEDEAN MEXDY NOBTOPEHWAMA NONHMOTS KOMMMEKCE BWHEHWA W HAMDYIoK.

TaBGnuua 1 — ¥rMoBOE CMELBHHE HCNBITATANBHDA MALLMHE
Hrnnantat Y¥ron Crofasne/'pasrnbanpe Ocppos ppausmde Eawamon wareb
L A BH.. -7.5° -4 -6°
Ledrn
MAaK. .5 4° 6
i BAKH . = 2= 2%
MoACHAYHBLIR
MaKE. 5° -2° =27
E PANBEYIHHE — WEATAHH :..rr.!l.'-u BE CESUWEHAA BOMYT AAMERSATRECY B ISEECHMOCTA OT JAHFEE, TRFEOETARNREMEIE CT SEICHOR
noeEaCTARNBEOLEE AT I."Flln'l:!rlbl OnA NpaEsEgeEHAS AC ETAHMS.
TaGnruua 2— MNapameTpbl HAMPYEEK ACNETATENBHOR MALIHHE
HMrmnnantat Harpyaks, H
oL MEKC. 150
Ledrmi
TAIMH. 50
" MEKE. 2 000
MEACHAYHEIR
TAMH. &0
n O BEYEHMHS — FEF'H.ME'TDI:.I H.'J.'li'h'!l:l-'. l.'||:|r'|.'r HIMBHRETECR B 3IUBEMCHRIOCTH OT OERHEHEIN I'IFIL"FII:IL' THENAEMEIE  CTOROMON
NEEACTIRERKLIEE M3 TEPHETIH AN NpOasEaEHAE SN EITANEA .

OnpeneneHiLit  YpoBEHE COBMIOBONR HArpyakd GYOeT WCnonNsacBaTeCcd B CNy4as NoACHHYHLIX
MMIOAHTATOR, OrpaHMYeHiiEs B NonepedHol nnockoctd. COBUAORAA Harpyaka OOCTHIAGTCA  NYTeM
HAKNOHEHWA WMNNAHTATA NO OTHOWEHWID K OCH OCEBON HArpyakd B CArMTTansHod NNOCKOCTH B
NEpPEOHAYANEHOM NONOKEHAY OTCUETa (oM. PucyHok 4). NpH HEKOTODEIX KOHCTRYKUMAX COBMIOBAA HATDYIKA
MOMET WMETE CYIWECTOEHHOE IdadeHMe. [MoNLIoDaTens MOMET YCUMWTE YCNODWA MCNeITAHWAE, NODBICHE
CORUIORYIO HAMDYAKY Wik A0GaBue OpYIWe HANDaBNEHMA NEANORENH WS HAMDYIKIA.

Mpumedanne 1 — MNonsioBatens HACTORWErD cradHgapra ofAzaH NoMHWTE O TOM, 4TO ONPEOSIEHHEH
YOOBEEHE GOBMIOS0A HAMPYIEM BOIHUESET NPW NEREMELEHMK MEOSNHR N0 OTHOWEHKKD K HANPEENSHAK OCSB0R HETEy K.
HTo  HECSERTCR  KOHCTPYELMHM  WMONEHTATOE, NPEgnonarasTtcd, 470 NDNBI0BEETERE  NPEOCTABMT  ODOCHOEIHWE
NPEAYCMOTREHHEY DHIMONOIHHESKME  YONOBWA, B 0CoBEHHOCTA HECAHIWUWACH OBMMEHHA NHDBX COHNEHRKILLAGH
NOBEPEHACTENR NPH HAMPY3IHS W HE NPOTAREHAA UHKNE SBVMHEHWR,

Mpumedad e 2 — OLOCHOSEHME HAMPY3HK 1M CRELWEHWA NPELCTARNEHD B [TprnomaHEM A,

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 5/24

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-18192-1-2014


https://gostexpert.ru?utm_source=pdf&utm_medium=50973
https://gostexpert.ru/gost/gost-18192-1-2014?utm_source=pdf&utm_medium=50973&utm_term=page

rocT P KCO 18192-1—2014

Bog KpHBLIE yIMOBOMD CMEWEHWA W KPWBLIE HArpYakk WMeioT Nonordi xapaskTep. KpHesie QOCTHrasoT
JAgaHHBIX aHaHeHdiE 0 %%, 25 9%, B0 % W 75 % UMEna gsvwedHddA B Npeaenax QonycTHMBX QHANaI0HoR,
npuBeneHHe B 5.4, MNpusepsblie Habopsl JaqHeEX NpegcTaeneds: 8 MNpunosennsx B 1w C.

¥kl OTHOCATCA K ABAMYLWEACE CHCTEME KOOparHaT.

MnaHydpyeMan  NoOcNegopaTeneHoCTE  YINOBLIX  CMEWsHAR  chnegyslan: BokoBokR  Warkg —
crufanmne’'paarkvbanme — oCeE0E BRALEHME,

Mpuumayadre 3 — MNocnaiosaTensHoCTE GCEaLE BPAWSHAR OHA30IEa8 T HEEONELIoS BAMAHWE HE ABHSEHWE 1
CEOHYATAENEHOS NOMHEHAES NOCNE EAMO000 3TANa CMEWEHWA (yTnel JWAnapa). GnarogapA HENone3nsaHusn Mansx yrnos
MOCABOOBATENEHOCTA  DANepd. OTNWYAWHMECA 07 Npageiaywuy, oOyCnoENHERKDT NOHTH  WOSHTHYHEER  JHEY9EHAR
OTHOCHTENEHOND CMEWeHEA, BuibparHas nocnegoBaTensHOCTE JRNEEE SONSHE COOTEETCTEORATh MEXSEHWHECKAM
HACTPORKEM BCNBITRTENLHOR MALWMHEl HE HEHOC.

MpuwavaHwne 4 — KpHBaA HArPY3Iky MMEST CHEYCOWIANEHBIR XEpaKTep.

180

- 160

- 140

- 120

- 100

A0 . - - 0 —
o 25 50 75 0w X

Upen X (%); ¥ron ¥ [9%5); Harpyaga £ (H):
T — crwhanme/paarnbadws,; 2 — Boroson narnnb: 3 — epawenes; 4 — Harpyssa

Bokoeo@d warvd npeacraanset cobol cMewede Ha 90° no oTHoWEHWK K ook crubanvs'paaribadua,
N 9TOM OCER0E BpalleHde K Bokopoe crubadke painknsaiiTea no grase Ha 180°

PucyHox 2 — D33kl KPUBEN CMELEHWA M HAMPYIKIA ANA NPOTEI0Ns WeAHerD 0TOENa No3IBoHOYHMED

4

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 6/24
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-18192-1-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=50973
https://gostexpert.ru/gost/gost-18192-1-2014?utm_source=pdf&utm_medium=50973&utm_term=page

rocT P UCO 18192-1—2014

................ z

P el b

0 25 &0 75 100 X

X uwen {32y ¥oyron [%); £ narpyasa (&H);
7 — crubaHps'pasrebanme; 2 — GOKOBOA WArWG; 3 — BpalSHWE,; 4 — HErpyaka

BokoBol mardd npegeTaenaeT cofol cheweHHe Ha 90° No OTHOWEHKIO & Ol criSanna/paarkbanna,
NPW 3TOM OCEEDE BRIAWESHWE M BoKoBDE CTMEaHWe paINWYanTCA No dhale Ha 180°

F'I-'I‘E'H'HL'IH 3 — daawl EPHEBIX CMELUEHMA W HETPYIKH GNA NPOTEI0E NOACHASHOM OT4end no3g0oHo-HHAES

6.2 Cpeacrea YCTAHOBEM W HMIONAUMK MCNbITYeMOro obpasua. ¢ NpUMEHEHKEM YOTORYHBLIX &
KOPPOAMK MATERPWANCE, CNOCOOHBIX YOBPHWBATE BEDRXHWA KW HWKHWA KOMNOHEHTR, © WCNONLI0BAHWEM
MEaToaoE NPUCoEOUHE HWA, CONOCTABMMELY © NPEgNONarasson aHaToMMHECHTR (DrECaLWan.

6.3 CpegcTea BLIpABHMBAHMA M ONpegeneHWMA MECTONOMOXWEHWA, NOIBCNRIOWME BLIPOBHATE
BEQXHIOK YACTE UCNETYEMOrD 0BPasLa B BEPXHEM NONOHEHHK, Tak 9T00E BIO MIHOBEHHAA OCh BPALEHHS B
HERTDAMEHOM NoNOHEHAH PacNonaranack B UBHTPE OCER BPEWEHWA WCNbITATENLHOH MaWwWHe, W aTo He
MOMNSHEHAE W ODHEHTAUWMAE MOrnK DeiTy BOCHpOWIBEOEHsl NoChe CHATWA obpaiua ANA WIMEDEHWS WK
OYMCTEM, B Cliy<as HeoBX0OMMOCTH.

BLlpoBHATE HWMHIOW YacTk WCNETyeMoro obpasua, Tak 4Tobbl @ro MrHCBESHHAA OCh BPALWEHWA B
HEATOAMNBHOM NONEKEHAH pacnonaranace & UeHTPE OCEW BPALWEHWA WCNbLITATENLHOH MAllHE, W 3To He
MONCHEHAE W OPUEHTAUWA MOME ObiTe BOCTIPOWABEOEHE NOCNE CHATWA OBpa3Ua GNA WaMepeHWd. 3To
BLIP2BHHBAHHE  HEOBXOOMMS 008 NPefoTEPAWEHHA BOIHMEHOBEHWA NPEGHATDYIEW B HaYansHoM
MONOHEHAH WCNBITARKA.

HaknoHuTe oCk £ NOACHWYHOMD WMONaHTaTa Ha 10" No OTHOLWEHAID K OCK HAarpyar GNA GOCTIHEHKWA
younesdol gedopmaynd cosdra. COBMIOB3A Harpyaxka QoMmuHa OedcTBoBaTe c330d Haneped. WeidHwe
HMMMNAHTATE HE HAKTOHAKT N0 OTHOWEHWED K HANPABNEHHIKD CCRB0R HarpyaKn.

MpurMmedadna 1 — B HekoTOpsE KOHCTRYEUWMAY C NOOSARHOR NNEThopMon Mados ByneT MeHs0E, Son Ha

NoOEMsHYH nnatdopuy ABRCTEYET COBEMIDBAA HArpyaka. yOEHCWBEAHWAER B2 B O0HOM NonoxedHwd. B arom coydqae
NONBI0EATENK BE CREOYET HAKNOHSTE WRMINEHTET, 9T00M BOCCO30aTE YONOBAA XYOLWEID CITyYas.

MopuMmedaHne 2 — Cunel COBWE OSRCTEYEIT HA YOTROACTED BONSOCTEME LWEFMSBECKOD HAKNOHEHWH No
OTHOLLEHWH K HANPEBNEHWH OCEA0R HATPYIkA.
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T — Ok BpAWEHKA; & — Otk Dokoeoro n2inba; 3 — uaHTp BpaweHrA; F — aceBan Harpyasa,
& — MNepegHRA cTopoHa
b — BapxHaA cTOpORA
¢ — JA0HRR CTOROHE
o — HWHAR CTOROHA

PUCYHOK 4 — HaknoHeHe NoACHWYHOID MMNNAHTaTa B CarWTTaNLHONA NNOCKDCTH ANA BOCNPOMABELEHNA
COBMIOBOR HArpyIKi

6.4 CHCTEMa KOHTPOMA OBMMeHWA, cnocofias CoolgapaTe YWNoBke MNepeMElUeHns BEpXHErS
EOMMBOMEHTA. KaKk Nokazado Ha Prcyrkax 2 W 3, © TOuHOCTeI g0 £ 057 B TOYE3AX MAHMMANBHOTD W
MAKCHMANBHOMD CMEWEHHA W £ 2 % o7 NOoNHOE OAWTENBHOCTH UWEna OnA cHHXpoHdzagEd. MNpe
WCAONEICEAHMA MCNBITATENEHEX CHCTEM © HECKONBEAMA YCTAHOBKAMK BOIMOWHOCTA BYOYyT CUEBHHBATLCA ©
YYRTOM BCEX AKTHEHGIX YCTAHOBOK.

6.5 CHcTemMa KOHTPONA CMNLL. CNoCO0HAA CO303BaTe CHAY. JSHCTEYVIWYH B HANDABNEHAK Z [Ch.
ProyHoE 1), MAMEHRKWYKICA, KAK NOKazaHo Ha PUcyrEax 2 W 3, M NOQOBPEHBATE BENHYAHY MAKCHMYRa 1
MAHAMYMA CWNE B DEHHOM WHKNE HArpyIkd ¢ SONyCTHMBIM OTKAOHEHWEM B + 5 9% 0T MarcHMansHOro
IHAYEHWA HArpyakld ang yWena, W * 3% o7 Nondol AnUTENeHCCTH LMKNa ONA CHEXpOHMIad[E. Mo
WCMONEICEAHNA MCNETATENEHEX CUCTEM C HECKONBKAMKM YCTAHOBKAMK BOIMOMHOCTH Dy0yT OUEBHMBATECA C
YYETOM BOBX AKTWEHLIX YCTAHOBOK.

6.6 CHCTEMa CMAa3KM, NPEOHAIHAYEHHAR ONA NOLOSDWEHHA  KOMTAKTMRYMOLME MNOBEDXHOCTER
NOTPYMEHHBIMUA B ¥HMOKYIO UCNBITATENLHYO Cpaay.

I PHMEYEAHHE — Monone3oaaHme FEQMETHSHOM KOHYXEa MOXET NPEOYRPE0MTE HCNADEHME W 3arpAZHEHME.

6.7 CHCTEMA TeMMepPaATYPHOro KOHTRONA, NPeOHAIHAYEHHaA ONA NoA0epsaHMa TeMneparypk
WMHOKDH MCNLITAaTeNsHOR cpeaesl {5.1) Ha ypoawe (37 £ 2} *C.

6.8 KoWTponkHaA YCTAHORKA, NPeOHaAIHaAYEMHAR ONA OCYLMECTEFSHWA HATDYIKM B DEHUME,
NOKa3aHHOM Ha PUCyYHESX 2 1 3, C y4eToM TpeSoraHni, NpHEadeHHEX B 5.2, 6.3, B.E M B.7.

7 Npouenypa

7.1 OuncTka McneiTyemoro obpasuya

OurcTka  woneimyesmore obpaiua MomeT NpoBodWTecs B cooTEeTcTEds C MO0 142422 wnw
ANETEPHATHEHEM METOLOM.

T.2MpoacgAT BoE HCXOOHEE MAMEPEHKA, HE0GXOOMMLIe ANA ONPEOENEeHWA NOCNELYHWER CTENEHH
WIHOCA WMMW nnactrdeckol gedopmagnd. [MpoRogAT KanWGpoBKyY BCE WCNMTATENEHEX YOTAHOBOK ©
WIMEHAIDLWEACA DO BOeMEHHM HArpyakon, YTobel YOOCTORSOMTECA, YTO HArPYIKA B CHCTEME COOTRETCTRVET
Tpebosanuar 6.5, MNpu MCNONEIOBAHWA WCNBTATENEHEX CHCTEM C HECKONBKAMA YCTAHOBKAMW NPOBOOAT
KANWODORKY BCEX AKTHEHEE YCTAHMOBOK.

Mpuwma4adne — MaToDE MIMEDEHWR M3HSWWEAHIR ONKCEHE! B ocTaHgapTe MCO 14243-2.

7.3 3arpennanT 0Gpaiey B MCNBITATENLHOR MALLIKHE,

6
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7.4 BepyT KOHTPONEHEIA CHMAaYHBacMblii 000a3eU M NOBTORKMTE Wari, ykazaddwe a 7.1, 7.2 1 7.3,

7.5 BEoOAT CBEMYED MMAKYKD WCNBETaTenedy cpedy (5.1) JTobel NONHOCTRIO NOMPY3WMTE B HEE
KOHTAKTURYHWHE NOBEPXHOCTH WCNBITYEMOIS M KOHTDCMBHOMS obpasucs. MNMogoepsnaasT TemnepaTypy
HHOKOW KCTpITATENBEHOR Ccpedbl Ha ypoBHe {37 = 2] C, BRMONHAA Wasepeds obbemMHOl TeMnepaTypkl
HWOKOCTH B PENPEISHTATARHBLIX Todkax. ONpedenfnT ssaseHre pH (He obazaTensHo).

7.8 MNogowayT, noka obpaley He JOCTUIHET TEMNERATYDE PABHCEECHOTS COCTOAHKMA,

7.7 BENHOHaoT MCNTaTenbHyl MalWHy W HACTpolTe e TakkusM obpaicu, JTobbl Ha WCNbITYeMBA
obpalely GEACTEOBANK HAMDYINd W CHMEWEHWA, YEIIaHHEE Ha PucyHikas 1—23 (oM. 6.4 u 6.5). KpHBkie mexgy
ONPEOENEHHBIMKE IHAYEHUAMM MAKCHBYME ¥ MUHUMYMa Ha Prcydkax 2 1 3 gonsus BelTe NNaeHeMK, Ges
Bribpocos. PericTpupyioT popMy BOMH MEpeMeleHHA | HATDYIKM B HadYane npoyecca W Nocne Kamgon
ChMEHLl WHONOH HONBITATENLHOH Cpegbl, ONA HamOoA OTQEeNbHOR WCNETATENLHOR YOTaHOBEM, BCNW
WMCNOMNB3I0BANKMCE HEIFBACHMEIE MCNLITATENEHBIE YCTAHOBKM, ¥ ONA OOHCH HCNBITATENLHOH YCTAHOBKN, BCIK
MCNONLINBANKCE MEXAHHWYECKN COEOMHEHHEBIE HOMBITATENEHBIE YCTAHOBKN.

7.8 JxcnnyatWpyiATe annapart OnA WoneiTaddid npW dYactote 1 Mo ¢ TodsocTeso £ 01 Mo 1 Ty
MogpasysMesaseT NPOBEdeHdE O0HOMD UKKNa B CBEYHMOY, NDpH 3TOM No0 O0HHM UWKNOM NOHUMaeTca
HEWMEHBLUWMA MHTEDBAN MEXOy NOBTOPAKLIMMACA KOMMNEKCAMKW BCEX NEPEMELYEHWE 1 Harpyaok. Mower
HMCNoONBEIOBATLCA YacToTa a0 2 [y BnrAHwe Y4acToTk WCNETaHKuEA eelwe 1 My Ha NoBEQEHWE MaTepWana
MMNOaHTaTa W Ha TOYHOCTE  PE3YNeTATOR  WCNRITATEMNLHOW  YCTAMOBKW  JOMNHHD  DbiTe  WaydeHo
nonsaceaTenam. MNone3oBaTents JoMNEeH NPUBECTH COOTBATCTEYHWME CDOCHOBAHA.

7.9 BocnonuAlTe NOTepss WWIKCCTH, WCNapuBWERCA BO BREMA WMCNBTaHAR, N0 MEHbWEA wMepe
eMaaHesHs, gqobapnan AEHOHMINDOBANHYI0 BOOY. MonHOCTED IAMEHARTE MAOKYI0 WCNETATENERYID CREay
HE DEME YEM HEDED KakORe 5 =« 107 uMknos, NWAC YEPEI KAMALE CEME JHEA (B 1aDMCHMOCTI OT TOMD, KaKoH
NEpHOT BREMEHH MEHLLIE).

70 OcTaqasnyBaiTe WCNBITaHME ONA  BRNOMNHEHWA WIMEBPEHHA NOo  KpaRHER Mepe  Yepea
5« 10%usknoe, 1 = 10% WMENCB M, k3K MUHWMyM sepe3 sawase 1x 10° udknoe B gansHefweM [o
NPEKPAWeHNA MCIETaHMA (M, 7140

711 MapnesdTe HoNbiTyeMbd 00pasey ¥ KOWTPONEHEKR CMadiBaeMeld obpaiely WMl WCNBTATENEHOMD
npubopa W OYWCTHTE KonbiTyemeld obpazey. O4WvcTka MonesiTyemoro obpaiuga moer NpoRCOuTeCR @
cooTeeTeTaRH ¢ MCOD 142422 4Nk ankeTepHaTHEHEM METOO0M.

TAZ2 MNposeduTe HIMEDEHWE WIHOCE B COOTBEBETCTEMM CO cTaHgapTom MCO 14242-2.

MoaTopHo  YCTaHOBWTE MKCNbITYEMEIR oDpaley W KOHTDONbHER CcMadvBEasMeila  obpaiey 8
MCNBITATENBHOM Nprbope.

T A3 TNoBTODMTE BRiNOAMEHWE WArcE, YE33aHHEE B 7.5—7 .12, 00 3apeplUeHAA HCTBITAHKMA (oM. 7.14),

7.14 MNpoaoneHTe NPORSOSHWE HCTBITAHKA 00 TEX Nop. NOEE HE NPoOWA0AGET OOHD WA CIeayiowHs
COGETIA;

a) JoCTHHMEHHE npegenssoro  yakna, DMpegensdos  konWd€ecTeo  ywWknoe  ByaeT  coCTaEnNaTe
1 « 107 UMKNOB, KPOME CRY4aEE, KOrma Bnafency ofpasuya TPebyeT WCNoNkI0BaTE APYTOrO NPEeRenkHoro
UWENA; B 3TOM CMyYas TpebyeTch CoOTEETCTRYKWES ORoCHOBaHWE (oM. AL

mn PHMEYaHHE 1 — Mwcno UHAENOB HCNBITaAHAR MOHET BelTE CNpagensHd HEaUAOHANMBHEMKA HOPMAaTHEAMH |
b} &YHELWMOHANEHAA WNK YCTAHOBNEHHEA NONEI0BATENEM MONOMES HMANAKTaTa.

Mpumeyarne 2 — MEXaHnHSCKEA NONOMEE MOEET HE NDTEE00BETE 3REEQWEHMA KONETEHIEA, NOCKINLKY NP
TAKOM METOOE TECTUIOESHWA CTAEWTCH 380848 YOTAHOBMNEHWA J3EMCALUME OT BpEMEHE CBORCTE  M3HALLMBEHWA
WOTRONMETES,;

C) HECTICCOGHOCTE  MONLITATENSHOA  MAlWMHE NOOJEpHWBAT: NapaMeTps NPWNarasgmod  Chnk M
CMEWEHKA B YCTAHCBNEHHLIX A0NYCTHMEX Npegenax (oM. 6.5 1 6.6).

8 OTyeT 06 MCNLITAHMMK

OTueT 0B MCTLITAHWA DOMKeH BEMCYATE SIS0y oWy MHEODBaLIKID!

a) CChINKY Ha HACTOAWMA CTAHOAPT C YKAIAMMEM 0Tk

b) noeHTHdMEaumonnys:  dEdopmadikn . o MoneTyemon  obpaade, vEAIAHHYIO0  CTORGHOR,
npedctagnaced obpaley OnA MCNBITAHKMS, BKNOHEA MHDODMALMKD © DAIMEpRE, MATEpWane, THNE MW
MEOUIBoIMTEne;

C) MMCAHME MCTLITATENEHON MAWMMEL, BNKYEA KONWHECTED YCTAHOBOK, THN WCNOMLIYEMEX CHCTEM
ONA FEHEQALKA OBAMEHHE 4 HErpYaKH, J4anaioq QBUEEHA W NPANaragmmon CUnkl, THN MCNONeIYEMbIX
CHCTEM ONA MIMEPEHWA OBMEEHHA W HArpyasd, YoTpOWCTRBO ONA Jakpernnedds obpaaua (ocm. 5.2),

7
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YCTROWCTED OMA CMaIKM COYNeMALWUMECA NOBepXHOCTEN. YCTPORCTEC ONA KOMTROMA TeMnepatypel W
YETRPOWCTED ANA YOTPAHEHWA KOHTMMHEDYIOLWMY 43CTHL,

d) CEBEOEHUA O Y3CTOTE WCMBITEHWE, BENIDYaA oDOCHORAHWE YREMMYEHMA YAcTOTsl MCOLITAHKA CRLILUE
1 [u;

€] yron OTHACHEHWA YCTROWCTES W oBCCHOBaHME erg beibopa no OTHOWEHWD K HANPABeHW
NEQEMELLEHNA COMMEHRIOWNACA NOREDXHOCTER;

fi konueecTeo obpazuoe KW OBOCHOBAHKME TECTHPOBAHKE ODpAALOE B KOMNWYECTES MeHees WecTd (Gea
Y4eTa CMaddBaemaoro obpaiua),;

q) gotasnedyde WK 0Tkaa oT goSaenenks 30TA ¥ COOTERETCTRYINLUEE OGOCHOBAHWME,

h) gofaenesde «nu OTKaa o7 Oo0aRneHds  adTimukpobHoro  pearedtTa W COOTEETCTEVIOWES
OoOCHOBAHWE,

i| BBOp HOMHHANLHOID LEHTPE BPAWEHWA © yHETOM ROHCTDYELWE MMNNadTaTa;

jI MCNoNBI0BANKCE MW KOHTPONBHEE ODPEIUG, W SCIKM HE HCNONEIDEANACE ~— COLUKE Ha WCMETAHWA,
B KOTODEE GhINK NoNyHeHE KOHTPONBHEE 0aHHBIE;

k) NpenensHLii UMKN, B TOM Yucne 0GOCHOBAHWME WCNONBI0BAHMA NPESENEHOTD KONWYECTEA LWKNOE,
aTnu4assweroca ot 1= 107,

[} ManoweHwe peayNeLTATOE, BEMKYaH0LWes;

1) obwes KONMHECTEO NPOBEOEHHBIX LMKNOS,

£ oBOCHOBAHWE JafcDWEeHMA  WCNLTaHWA, ech NPpoBSdeHs MeHbles HWono  UWENoE,  Sem
NNaHADCEANoOCE B COOTESTCTEHK C NPedensHbM LWEToM.

3] ONWCAHKWE NOBEDEHOCTENR BCEX KOMNOHEHTOR, 08 BOIHWKANGS OTHOCHTENEHOE ORHEEHKE,

4] OMKCAHKWE COCTORHMA KOHTAETHMEYHILUME NOBEPXHOCTEA MEWTy ANEeMEHTAMM KOMIOHEHTOR, BChM
ROMMOHEHTEI MMEMH MOSYIEHYH KOHCTRYRLMIO,

&) onKcandye XapakTepa NONoMEd, BCMi OHa NpoMIcLIna;

&) aHaseHnA pH, ecnin NPoBOOMNCA CTAHSAPTHLIH MOHUTODAHRT [CM. 5.1}

m) nogpobHoe onucasMe MeTDO0a HIMEPEHWA WIHoCa W NonyyYedHse peaynsTtaTte (MCO 14242-2), a
WMEBHHD:

1) METSO HAIMEPEHWA WAHOCA [HANPHMED, TPABHMETEHUYECKAA MNH 0BbEMHBLIA)

Z] MIMBHEHWA MACCH ONA EIHIONT MIMEDEHRMA C MCNONLIODAHMERN TEABKMMETPWHECKOND METOogAa, NKbo
HAMEHEHWA 0OBEMA ANA KARO0M0 HAMEDEHWA C WCNONsA0BaAHKWERM COBEMHOMND METOTA,

3) cpeOHAA CHOPOCTE WAHALWMWBAHWA (PABMMETPHYEcKHMM WNKW obbemMHELIM  METOOOM] W ONWCAHWE
METOO0A ONpeqenaHia CPpedHel CHOPOCTH KAHAWWBAHKWA (HENKHERHaa anNNPoKCHMALKA, NOQroHEa METOgoM
HAKMMEHELLKE KEBAOPATOR ¥ 7.4},

4] oNMCATENLHAA CTATHCTHED, B TOM YHCNE CTAMOAPTHOE OTKNOHEHWE,

5 rpadr4eckos NPEOCTABNEHHE MAHAWKEARKWA Bk PYHELHK KONAYECTES UMINoR,

nj NoSke OTENOHBHKWA 0T OQHIMHANEHOMD NPOTOKONa WCNBTaHKa, B TOM YWcne CooTREeTCTRYIOLEes
OEOCHORAHWE.

9 ¥YTunuaauma ucneiTyemoro obpasua

Hikakaa 4acTe MohuliTyemors obpasya #e QoMMHE MCNoNb30BaTeCA B KNWHMYeCHHMX WenAx nocne
nooeedaHKs MCNEITEZHAA.
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MNpunoxeHus A
(CrpEBoHoe )

DBboCcHOBAHWME METOOO0E MCNBITAHHA

8.1 Ha soseHT onyGNAKORAHMA HACTOAWER 4YacTk cTasgapta WCO 18152 QocTynHo O4EHE
HERONBLWOE KOMKYECTES CESJEHWA 0 NOBCSOHGEHON HATPYIKE HA MWMNNAHTATE MEMNOABOHOHHLIX OWCKOD,
wMeowen mecto in wiro., Uenem gavkoro mMeToa WONeTaHHs ABNRETCA NpegcTaEneHde 80 Horo
KOMAMEKCA YONOBRHE CMEWEHWA W HATPYIKK, NpEXIE Yen ByOyT NonyHeHsl QONONHWTENBHBIE DaHHBIE.

8.2 Beibiop  WCNBTATENEHCR  MHOKDCTH  OCHOBBIBAETCA  HA  MENAYHADOOHOM  cTAaHJARTE  4AnA
ONpeOeneHns WaHALWBaHKWe, B YacTHocTh, MCO 14242-1 1 MCO 14243-1. Ha momelt onybndeoBadnA
HAacToORWER Y4acT cTadgapta MO0 181592 He umesTeA WidopManMu O coCTane MMOKOCTH, OKPYHaMLLER
MCKYCCTBEMHBIA WMNNadTar avcka. MNpw Bebope NoOOXOOAWER HONBTATENEHOA MWOKOCTH MONsI0BaTEND
MOHET PECCMOTPETE CUBHADMK XyAWEro CNyHan ANA KOHKPETHOID MaTepyana MMnnadTaTa.

A.3 BenwaMHa Harpyssn W NapameTpoE cMEeWeHWA OCHOBRIBASTCA HA JaHHex o QUanaloHe
CMBLEHKA, onyENMKDBaHHLIX B NWTEpATYpe (CM.. HEnpWMmep, ook o [4] no [13]). MNpegnonaraetcA, 4o
MOBCEHEEHAR aKTHBHOCTE OXBATHIBAET CNpeleneHHblil NDoOUEHT MAKCHMANBHOMD SWanaloHa OBMMEHKA K
BEMKHEET S0WHWYHBIE MOMEHTL MOBLILEHHOR HAMPYIHW W nepeMewedns. ensio MeToaa WohbiTaduA
M3HAWWBAHKA AENAETCA BOCCOIOAHKE YONOBWA CPEOHEN HATEYIEW, 3 HE JKCTREMANEHEX COCTORAHWA. TemM He
MEHER, NONLI0BATENE OONKEH PACCMOTPETE BOAMOMHOCTE MPOBE0EHWA WCHLITAHMA C M3KCHMaNLHOoR
HErpYIkoW W CMEWEHWEM, HANPDHWMED, WCNLITAHWME HaE CRODOCTL MWIDEUWW, MCTIRITAHWE Ha WMNUIKMEHT K
KOpEOaHID.

&4 OnpegeneHie COBUIOBOH Harpylkd OrpaHHYkBaeTcs Nepedqe-JagHWus HanpaeneHKnes Ges yyera
HIMEHEHHIR B HANpaBnNeHWW NpUNoxeHda Harpyan (ca. YICO 14830 w MCO 14242-1). JocTisexse
COBHMOBOA Marpyikd NyTem HAKNOHEHHA WMONAaHTaTa no OTHOWEHWIOD K HanpaBneqde OCeE0R Harpyskm
ABEMAETCA MPOCTRIM W NpAesnersis MeTodoM. OBocHOBaHWEM NPMMEHEHWA TaKoro MeToga ABMAeTCA
YIIDOWEHWE YCNOBWA WMCTBITAHKA 33 CYET OTE33a o7 JONONHHUTENBHBIX CHMMOBLX NPUMBECGOE. [onNs308aTENs
HacTosWed <Yacti crargapta MCO 181592 mMoMeT yoTaroBWMTe Bonee chowHbiA DesWs HArpyakn anA
WMNNAHTATOR, XAPAKTEPHIVIOWWECA BOIHMEKHOBEHHEM pWcKa B nnNade ©DeacnacHooTA NpH YCOWNEHHOK
COBMIOBOA HArpyIke.

8.5 C yeeTOM OTHOCHTENLHONS COBMAOSHWA DEIVNBTATOS WCNLITAHKMA Ha H3IHOC i1 ViliD 1 iR vivo NpK
NONHOR  ApTPONNACTMKE MEMNOIBCHOUHOID JACKA NOACHW4HOTG OTAENA, OAMH MOR  WAHALIKWBAHWA
cooTREeTCTEYET 1 = 10° umknos {om. cownkw [18] w [18]). Mpeoenedsid dken 1= 100 npeBnKanTens«o
cooTeeTeTEYET 10 rogam dyHELHOHWDOBAaHWA NpaTE3a N Wro
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MNpunoxedne B
|CNpasaqHDe)

nEHHI:IE O HArpyike A CMeLWeH 1l 4nA WEAHbLIX HMMNNAHTATOE

Llwsn Eridi iy SOl Epaiyasia Haroyiea, [Pl sarpyins Enalleyng, L:\-n.n'.-n:'e.'- wareb,| Bpawaiaa Harpyara,
ATy parnabasHn WIres, Fpan R o % LR RIS TE Ciad o H
rpag I
i 0,000 .00 -4 (M) 100,0 &l 0000 5,001 4,000 104,
1 0471 BG40 ~3.992 03,1 51 D471 TE 7082 ]
z LT B.957 ~3,960 106, B2 0,940 -5,951 T.O0E 3.7
a i 40 5.0%94 -3.939 10,4 53 406 -5, 694 1,920 a0,
3 1,865 011 3074 1124 Ed 1,868 FEEE T.874 B7.6
B ,a18 B.7 08 "3 115,5 & ~2,a16 B, 70 1,804 Bd.5
i 2,761 5574 -3,7149 116,4 S -2, 761 5,574 1,719 81.8
7 3,150 E.439 3,819 121,4 &7 REE] E229 T.E1D TE.7
B 2,618 B.250 “3, 5005 124, 1 BB ~3,610 “E2 50 T.E05 75.9
i 4,018 6086 3,377 1268 &8 4,010 -5, 06 8,377 734
I 4,408 4054 -3, 396 26,4 Bl $.200 “4,854 T.200 700
11 4,781 4,621 ~3,082 131,49 61 4,781 -4, 621 T.O02 GE. 1
12 6,134 4374 -2.414 1342 B2 RED -4,374 2,916 5.4
E EAGT 4107 “2. 738 1264 B T -4, 107 2,730 BB
14 E.r70 325 ~2 551 a8, 5 B4 “B.7T SR 355D G1.5
15 & 06E 3,537 2351 1405 G5 -B,0GH -3, 527 2,351 9.5
16 B,032 3215 "2.141 142 2 BE ~B, 32 3,215 3,143 ]
17 = FEER 21,947 43 8 Br B.avE ~2.891 1.827 56,8
T B, 7B 2555 -1.703 1452 B -, TEE -2,555 1,70% 4.0
E L0730 22018 1.a72 46,5 FE] “B,a74 —2.209 T1.478 Ba.5
20 7,103 1.054 1,398 147 & 70 7103 1,054 1,206 ]
21 7 264 1,488 -0.995 1484 71 -7 264 1,492 0,935 1.4
23 7367 7.124 ~0.750 48,1 TE 767 1,124 0.750 50,4
21 7441 0,752 0501 140 & 7 T.ad 1 0,752 501 B0.4
a4 7486 0277 0,251 14,9 74 =7 486 -0,3477 1,251 £ 1
a5 7500 0,000 I,000 TED,0 7E ~7.500 0,000 T.000 0.0
o6 7485 0,477 I,251 148,19 i T 0,077 0,251 B0
7 7,441 0,752 0,501 1486 77 -7,441 0,762 -0.501 504
2n 7.O67 1,124 0,750 45,1 7E TG 7 1.124 ~0, 750 0.4
75 7 264 48z 0,595 Tah, 4 e —7 264 1.452 -0,.8955 B1.6
a4 7133 JBE4 1,238 147 6 Bil 7135 1,854 1,896 2.4
1 T 2,208 1472 Td 6,5 B T 2,209 1472 B 5
32 B, 7 BE Z.E5G 1,708 45 2 B2 B, 7BG 2.5 1,700 a0
11 6,572 -2 B9 1,927 1438 a3 8572 FEET 1,637 B2
14 B,a33e 1,216 2,143 1422 Bd FREH 3,215 ~2.143 7.0
15 E,OGE CHLEET A1 1405 BE B,0GE 1527 ~2 A5 0.5
16 £.779 -1 B2E 2 560 138 5 B -577 3,825 -2 550 1.5
17 E4G7 $.107 2,700 136 4 BY T 2,100 —2. 730 Ba.B
0 E.104 “4,a74 7,016 1342 BE 8,134 a.074 20106 GEA
18 4,71 -4, 523 1,082 131,9 B 4,781 4 B2 -3 082 68,1
4 1408 4,854 1,206 1264 ET “3,408 3.054 ~3.336 700
11 3,015 "B OBE Ta7T 126 8 CR] —a,018 5 DEG 3,377 74,3
42 2,613 -5, 258 1,508 124, 1 a2 TE1E 5 260 -3 505 75.4
a1 3,150 “E.420 1,618 121, EE] REE] 5,424 ~3.819 7H.7
44 2,761 ] 1,718 10,4 o4 .76 1 5575 ~3.719 B1.8
45 2,318 <. 706 1,804 1165 a5 Za18 5 706 ~ 3,804 Bd.5
a6 1,BGE “E.B11 1,874 1124 oG 1,865 5 R “3.074 B7.8
47 1,405 5,804 7,028 08,4 oy 1,205 T ~3.90 ET
4R 5,941 -5,953 1,968 1063 8 - 13,940 5 51 -3 068 837
49 T.a71 ~E,0BH E 00,1 FE] 0,471 e 3,950 6.4
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Npunoxenne C
[CrpaBo-<HOa )

ﬂﬂHHbIE O HAMPY3IKEe 1 CMEWEHHKY ONA NOACHAYHBIX MMNNaHTaATOB

Lt sarpyaes -.L—.:H:-:I:l;l::n I':».'-n:'.':u'- Aznill '¢.1.|k:":“‘¢"“n' Harp e g men uampyais,] - Crafanso Ln’.mn-:-ﬁ HATHE rp.1;.h"'"-'"‘c""': Harpy e,
pag rpag H kS ralrwliaeedd. roag rpag H

] = 2,000 ~2,000 | 0600 50 1,500 2,000 z.000 § 0,600
] 7RI 1,506 1,096 | 0606 51 1,217 1,556 199G [ 0,606
2 .04 1.504 ~1.064 | 0.892 52 EER 1564 1,064 [ 0,622
a 2,343 1,565 ~1.965 | 0.649 54 0.EET7 =1.00E 1,066 [ 0645
4 8ETS 1.837 1,937 | 0847 54 0,381 -1.837 1,937 [ 0,667
5 BB 1.500 1,902 | 0.7 55 0,108 1,808 va0z o704
G 1167 1.860 —1,860 | 0,780 56 0167 1 BED 1,860 [ 790
7 1416 1,814 -1,810 | 0.854 57 -,414 -1 BT 1,81 1,654
] 1.EGE 1.761 ~1,753 | 0.825 58 ~0 GEA =1.761 1753 [ 0.025
] 7,811 1.604 ~1,680 | 1,002 59 ~0.811 “1.GBE 7660 [ 1.002
10 4,145 1.610 -1.618 | 1.084 il 1,145 1 616 1618 [ 1.084
T 4,060 1.541 ~1.541 | 1.169 %1 1060 1547 1541 [ 1,168
12 4,500 1.450 —1,468 | 1.258 [ 1,600 “1.450 1458 [ 1.250
11 4,7RD 1,364 1,369 [ 1,344 63 -1 780 T 1,360 [ 1,344
14 4,867 1.275 Va7 T.401 G4 1,067 1,276 1,276 [ 1.401
i 5,141 1,176 1,176 | 1.516 6 =2 141 1176 176 | 1.616
14 5 200 1.078 -1,072 [ -3 20 - 1,078 1072 [ 1,590
17 5.ad41 0.564 ~0, 964 7 ~2.44] -0.964 DoGs J 1.675
10 5 ETE 0052 0,058 G “2 572 “0, 052 O.EEZ [ 1.746
74 5 G4 0,734 -0, 736 9 -2 BR4 T 0,736 f 1.810
20 5700 0610 0,618 70 —2 7B “0.B1E 0618 [ 1.B6E
21 e 0,457 “0,a97 71 2058 S0, 487 T.anr [ 1.910
23 5,520 0375 -0,378 | 1 72 -2.530 -0,37E Da7e [ 1,950
] 5 BEE 0251 D261 | 1.878 74 T .25 0251 f§ 1.078 |
24 5607 0.1 26 -0, 126 | 1,984 74 ~2.801 “0,126 FEF EEED
25 8,000 0004 0600 | 2.000 75 3,00 0,000 poo0 2,000
L EER ~0, 126 U136 | 1.994 76 2 .85 0,126 0.6 § 1.994
27 5 BEE “0,251 0.251 | 1.870 77 T 0,251 0,261 § 1,078 |
21 5,820 -0,3475 0,375 | 1.851 78 -2 520 0,376 0375 [ 1,951
74 5 ERD 0,297 0487 | 1813 79 —2 05g 0,297 “0.457 f 1.910
) T “0.614 UE1D | 1086 A "2 7B 0616 ~0.610 [ 1.8GE
1 5, B4 -0, 736 0736 | 1.810 [T -2 B4 0,736 0738 f§ 1.810
22 5T 0,052 U853 | 1,745 a2 2572 0,852 0852 § 1,746 |
] TE ~0,964 0984 | 1.875 [T —2.44] 0,964 0,064 § 1.675 |
24 5 200 -1,072 1.472 | 1.598 4 20 1,072 1072 [ 1,598
a5 KK 176 1.176 | 1.516 fE 2141 1.176 1176 | 1.6516
Th 4,567 1,275 1.275 | 1411 T3 T 1,276 1,275 [ 1.441
7 4,7RD -1,3649 1.968 | 1.944 a7 -1 7B0 1,368 1388 [ 1,344
G 4,500 1,458 1.a58 | 1.25G [T -1 50 1,458 1450 | 1.256
] 4,060 3.541 1.541 | 1.169 i 1,060 1,541 “1.641 [ 1,168
T 4,145 3618 1810 | 1.004 a0 1145 1,618 i m1a 1,064
41 1,811 1,609 1.600 | 1.002 FR] 0611 1,660 1663 [ 1.002
42 T.EGD 1,754 1.753 | 0.825 EE 0,660 1,750 ~1.751 [ 0,005
41 1416 1,410 1.010 | 0854 a3 -0, 414 1,810 -1.m10 4,654
X 1157 7,860 T.080 | 0,790 a4 0,157 1AG0 1060 J 0,790 |
45 ] ~3.902 1.503 | 0.734 a5 0,108 1,902 1,602 [ 0,734 |
44 3B18 -1,947 1837 | 0.847 95 0,381 1,907 -1,807 [ 0,567
47 2,343 "1,965 1.885 | 0.649 a7 0.GET 1,965 -1.065 [ 0.G45
40 3064 -1,004 1.804 | 0622 T EER 1,064 -1.084 [ 0,622
44 i TR -1, 5996 1.9%6 | 0806 EE 1,217 1,900 1605 | 0608
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Mpanoxexsne D
|CNpasaqHDe]

ANbTEepPHATHBHLIE YCNOBWA HArPY3KKM

D.1 OSwKe TpeSoBaHWA

MocneiTanMe, ONWCaHHoe B OAHHOM NpUNOKEHMN, HE NDEeOHAIHAYEHO ONA JaMEHsl CTAHOAPTHORD
HCNBITAHKMA Ha MAHOC, ONHUCAHMOMND B HACTOALWEM CTasgapTe.

MoneaoBaTens HAcTOALWEro  CTAHSApTa MOKET DACCMOTRETE  BOAMOMHOCTE  NpoBegeHWA
OONOMHWUTENLHOMD WCNETAHMA HA WIHOC C WCNONBI0BAHMENM ANLTERHATWEHBIX YCNOBRWE Harpyakw. Hioxe
NpegcTaBned EOMMNEH: JaHHbX ONA PEannIanMe aTol aanadd. MNpl WcNonbI0BaHWK JTHX OAHHBEX MOMYT
GelTh CBHADYHEHE CREOYILWE CYLWECTRCHHEIE PAIANWYHE B CRABHEHWH ¢ 00LIYHEBIMM YCNOBMAMKY HBrDY3KIA

+ MMIONAHTAT NPOXNOOWT Yepes MCX00Hoe NonoKeHne [Ge3 OTENOHEHHA B K3KOM-NKE0 HANPABNEHMK);

- B Npefenax 0qHoro WWMena MMeaTcs 0B TOYKW OCTAHDBKWM, B KOTOPBIX OTCYTCTEYET ORMEEH WS 0OgHOrg
EOMMIOHEHTE N0 OTHOWEHAKD K ODYIOMYy )

n PHMBYAHNE — TaO4KEH CCTAHOBEN KOMNYT OK33LIE8TE BINWAHWE HE XAPIETEPHMCTHAR HIHAWMEIHKA HEKOTODEX
ROMEHHALNMA METEDWHNDE BCNE0CTHAE DEADYILEHAR CAM33E] BHKILEN MNEHEN;

- NP OUBHEES WEeHHEE WMNINaHTaToE 8 NoOMO0MEeHWH  pairdbaHdn  OTMEeYasTcR  NOBkIWEHHanA
KOMMNPDECCHOHHIA Harpya.

D.2 AnLTepHaTHEHEIE YCNOBHWA HATPYIKA ANA WeAHLIX HMANaHTaToR

ol pd =

180

180

140

120

100

a0

E1

40

20

1] 50 100 150 Fraali] b

Llusr X (%) yran ¥ (%) warpyaka £ (H]
1 — crwbamme/paarnbanue,; 2 — Bowopan namb; 3 — spawenws; § — Harpyssa

Mpuumasadune — 100 %M UHEN COOTEETCTEYET OOHOMY LUMENY. DNMCEHAE Wwsng, npuBsasHHos 2 6.1, He
MAMIMEHNMD ¥ JAHHOMY DHCYHEY.

PucyHok 01 — ©askl KpHBkLIX CMELLEHHA 1 HATPYIEW [ANETEPHATHEHEIR] ANA NPOTE30E WEeRHOMD OTAENa

NOIBOHOYHIES
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0.3 AnLTepHATHEHLIE YENOBMA HATPYIKA ANA NOACHAYHEIX MMANARTATOR

P ) el e

0 5D 100 150 o0 X

Uskn X (3] yron ¥ (%), narpyaxa £ (H)
1 — cruGaxwa’'pasrubanme; 2 — DoKDBOR HArMD; 3 — BpaleHne; § — Harpyaka

Mpurmedadne — 100 %-bIE UAKN CODTBETCTEYET OQHOMY WHEMY. UNMCEHWME UWKNS, NpWMBageHHoe B 6.1, #a
MEHMEHIMO K SEHHOMY PUCYHKY.

Pucyrok 0.2 — $adkl KpYBbLIX CMELEHKA W HATDY I (ANETEPHATHEREIE) ANA NPOTEI0R MOACHWEHOND oToENna

NO3IB0HIYHMEKS
13
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0.4 JadKuie 06 anLTepHATHBHEIX YCNOBMAX HATPYIKK W CMEWeHnA ONA WedHEIX MMAna|TaToR

Tatnwuya D1 — Jannse 08 ansTepHATHEHLN YENOBMALE HAMPY2EM W CMELLEHAR QN8 WeAHEX WMINaHTaTO8

Usikn

Crinfiniadn

Eonoand

Lekn

Crivhaing

Bowomcd

HETOYIRH pazrdlasing A3, Bpam g Harpyaea, H HAMEp-0 paznABaniba, WIrH, S aing Haryags,
: rpaa Paid FREs, % rpag rpaga ] s
a 0,004a 0,000 0,000 D0 50 071 &,000 4,000 T O0,0
1 0,471 -0,565 0,376 ED,2 51 6.734 E.97a .ag2 a85.3
2 0,941 1,124 0,750 DO 52 B6.374 5894 3,929 90.8
| 1,409 1,674 1,116 520 53 5004 B, 7A2 TEd1 861
£ 1,874 -2,209 1,472 EXE 54 .82 570 I 714 a1.8
5 2,304 =2 724 1,816 5G4 55 B 225 B, 346 1 6E4 773
[ 2790 ~3215 2,143 ETH =131 4 818 5,066 3 ATY? 7a.2
Fi 3,239 =N 677 2452 ED.5 a7 4,344 q4,741 X161 69.4
a 3,681 4,107 2,738 B3 58 34871 4,374 28916 558
] 4,113 4,501 3,000 &9 59 5.535 3,968 ZGd5 A2.5
0 4. 540 ~4 854 3,236 THE & 3.0440 3,527 2,461 59.5
11 4 955 -5, 164 3,443 74,6 &1 2839 3,054 2036 57.0
12 5,358 5,429 3,619 T G2 218 2,555 ;703 548
13 5,750 B @45 3,764 B3 &3 1.7149 2,032 66 5.4
14 G129 -5,811 3,874 BT 5 G4 1.253 £492 == 51.8
15 G494 5,926 3,951 B2 G5 785 0,939 O E20G S0.8
8 G845 =6,.9848 3,492 LE g G 114 0,azr o261 501
7 T.a1 -5,997 5,998 107 .4 a7 -0,157 0,188 0,126 50.0
18 7501 -5,953 3,968 1053 il -0,627 0,752 0,501 50.4
8 7.A04 -5 A58 3,904 110.9 i 1,091 1,309 [ER 52.4
20 8,090 -5, 708 3,804 1156.5 7 1,545 1,854 2306 S48
21 B,a538 -5,507 3,671 119.9 bl 1,986 2,383 =1t 575
22 B&Q7 5,258 3,505 124.1 72 2,409 2,891 927 61.8
23 5,838 =4 952 3,308 1281 7 2,810 2,373 2,248 658
24 048 4,623 3,082 131.% T4 3,187 3,825 2,580 70.2
25 9239 4243 2,828 135.4 75 e [] 4,243 2 E2E 7510
26 B8.4049 3,825 2,550 138.5 76 3,853 -4 623 X082 749.7
27 8,558 =3,373 2,248 121.4 T -4, 135 4 Q52 3,308 FIE
an O GAas =2,891 1,927 1430 | 4,382 5,268 X 505 aa.4
ba 79z 2383 1,589 1459 4 4 589 5,507 3671 921
ad BATT -1,854 1,236 1476 ] -4, 755 5,706 3804 85.2
a1 8,940 -1,309 0a7a 146.8 81 -4, 880 5, A56 3,904 97.8
a3 o .98d 0,752 0,501 140 8 B2 4,951 E9E3 3,965 99,2
a1 0,999 014848 0,125 1500 83 4 008 - 5,997 3,998 T 00,0
a4 0,945 0,377 - 0,261 149.9 ] = 4,800 .68 2,992 99 8
as 9,969 0,234 - [0,G25 149.4 a5 4 IR 5,028 1,951 988
ag 8921 1,462 = 0,995 148 4 1 4, Ed43 - 5,811 3,874 955
azy BasT 2,033 1,355 147 .0 ar 4,704 5.E45 3,764 94 .3
an 7549 2 865 - 1,703 1456 2 1] 4 B2d 5,424 1619 905
a5 o646 3,054 - 2,036 143,14 g 4 X0 5,184 3,443 JIE
4d 8511 3,627 - 2,361 140.5 4 - d,0dE - 4,854 3,236 827
41 9,354 3,068 - 2. Gd5 137.5 1 31,761 4 B 2,000 7a1
42 81748 & 374 - 2916 134.2 32 342 & 107 2,738 7a.4
43 5,980 4,741 - 3,161 130.8 43 1,085 - 4,677 2,452 68.8
44 B, 763 5,068 - 3,377 125,48 42 2 BTG - 4,215 2,143 544
45 B,528 5,344 - 1,564 122.7 45 - 2.27 - 2,724 A6 503
48 B271 5,674 = 1,719 118.4 ] 1,81 - 2,209 472 hE.A
47 7.a4a7 5. 762 = 3,841 113.% a7 1,385 1,674 116 5318
48 7,705 WU . 3.9249 10894 4 {037 - 1,124 0,750 5148
45 7,396 5,873 - 1 982 104.7 49 47 (17 81 D,aA7E 50 .8
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Owar<anue madnuger 0]

o | o | [ oo, | v | i | o | S | oo |
=) rpaq rpan b H 2 roag roag i A
140 0,000 0. {WHD 0,400 50,0 1 B 7071 - 5.0 4,000 1004
11 471 0,565 - 0,ATE 0,2 151 §,730 5473 3,982 85,3
102 0,947 1.124 - 0,750 54,9 Ea # 374 - §.094 3,929 90,6
103 1,409 1.6874 - 1,116 52.0 &1 004 - B TE2 3,841 BLE
114 1,874 2,205 - 1.472 53,5 1 B 5,62 5.5749 4,714 816
1415 2,334 2.724 = 1,816 554 155 5.225 - 5.346 3,564 7.3
108 2,790 3.215 - 2,143 578 1 &6 4 BB - 506G 3,477 73,2
107 239 3.877 2,452 0.5 157 4,380 - 4.7d1 3,161 9.4
148 X Ean 4107 = 2,738 §3,6 158 3,97 4.374 2,914 ES.B
144 4118 4.5 = 3,000 g8 ,0 B 1,635 3.94648 2,645 £3.5
110 4 540 £ 854 a9 335 06 Bl 1,080 3,527 2,45 545
111 4 955 5184 - 3,443 745 TE1 2 E3E 3,054 2,035 7.0
113 E,J58 5.429 = 3,619 TR7 162 3BT - 2,555 1,703 54,8
1113 5,750 5845 3, 7E4 131 163 1,718 2032 1,455 530
114 &, 129 5811 - 3,874 7.6 164 1,263 1.492 0,995 51,6
115 494 5.9248 - 3,951 332 165 i, 7B 0,439 0,626 50,6
114 BaL5 5.988 - 3,992 94,9 i3 0,314 - 0,377 0,251 50.1
17 7,181 5.95%7 3,998 1016 187 0,157 0,188 - 0,128 50,0
118 .50 5.953 -3, 9G& 1063 T B8 -0.827 0,752 =, 601 50,8
1149 T A04 5.058 -3,904 110.% 1 &4 -1.041 1,309 872 52,4
120 E,090 5. 708 -3,804 116.5 17l -1, 545 1,654 -1,236 54,8
121 E,A58 5.507 -3,671 119.4 171 =1 985 2 a83 -1,6680 7.9
122 & E07 5.258 -1.608 124.1 172 -2.4049 2 ma91 1,927 f1.5
123 838 4. 4942 -1, 308 128.1 17 2810 1,373 - 2,240 5.5
124 B 048 4 827 -1,082 131.9 174 -3.147 1,826 -2 BED 0.3
125 5239 4. 343 -3 B2 1364 TH 3535 4,243 -3 B2E 78,0
128 & 409 3825 -2 650 1385 178 -5 853 4 523 -1 082 7
127 B.558 3.373 -2, 248 141.4 177 -4 115 4962 -1,308 hq.2
128 B GAG 2.am -1,827 143 178 -4, 382 5,258 -3,606 BR 4
129 o7a2 2.383 -1 GBS 146.9 T4 -4 589 5. 607 JET1 93,1
134 BATT 1,854 -1, 236 147.8 T Bl -4 755 5,706 -3 B4 45,2
131 940 13049 {1, B72 1468 TE1 o ] 5 BEE -3.,904 47,6
132 ER=F: 1] 3,753 -{,601 140 8 &2 =4 961 5,953 1 0B o949.2
133 G999 a18a -0, 126 150.0 B3 -4 4494 5,997 9,004 100.4
134 B aas o I 0,251 149 4% 4 -4 940 5 QEE 1oo2 95 8
115 [ER=1H=] -[,938 0E26 149.4 5 -4 938 5,928 106 aa.&8
138 G921 -1, 492 0a95 1484 158 =4 843 5. 811 -3 874 989
137 B a5 203z 1.355 147 .4 &7 =4 74 5,645 -1, 764 94 .3
138 7549 2,565 1,703 145,23 1 B8 -4 524 Bd20 -3, 618 0.9
139 & AdE -&,054 2038 1430 15 —d, A0 5,164 - 3,443 17,0
14} B.3511 -&,527 2.351 1405 1 Bell =4 345 3,654 -3.236 Ba.?
141 B354 =3 968 2845 137.5 181 =3 751 4,50 -3,000 781
142 8,178 -4, 474 2.6 134.2 B2 -3.433 q4,107 -2 738 73,4
143 E.AE0 4,741 3161 130.8 183 -3 065 A ETT -3 452 gng
144 B7ET -5, 0G5 3377 12658 Gg 2879 1,215 - 2,143 £4q.,4
145 B 526 -5 A46 3564 122.7 &y -2 270 2.724 -1 B16 &0.3
1448 B271 -5,4679 a714 1184 18 -1.841 2,208 1,472 RE.E
147 T.9497 =5, 7E2 3841 113.9 o7 =1,385 1,674 1,116 53.9
148 ¥, 705 -5,894 34929 109.4 R -0,937 1,124 75 51.8
145 ¥.2496 ~5497a 3,982 104.7 &g -0.471 1,565 0,376 5.4

Mowweua i a— 100% gukns Harpysen cooToarcteyer 1 ¢
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D.5 DanHbie 0f aNLTEPHATHBHLIX YCNOBWAK HATPYIKA A CMELLEHWA 4ANA NOACHHYHLIX HMNMAHTATOR

Tabnwuya 0.2 — darvHels ab anNeETEpHATHEHEIR YONOEHRAK HATy 3 W CMELWEHAR SIA NOACHHHEYX MMTINaHTaTs

Liurn Cruaunn Eakowad ) | Wuan CrHanse Boknncd ) R
HRDR P EA A3nab. B el Hapryaea P e e i BoaweHwe Harpy s
% i — rpag H A, e reaq H
{ 000 0,000 3,000 0,600 =] 4,243 2,000 =2,000 1,300
1 0,2E3 -0,188 0,188 {1,603 = 4,08 1,997 1,991 1,234
2 0,565 0,375 0,ar6 {1,612 52 3,825 1,965 1,965 1,169
3 0,845 -0,558 0,568 1,628 53 3,603 1,921 1,921 1,105
4 1,124 ~0,736 0,736 {1,642 54 31,5373 1 AGD I AG0 1,042
5 1.401 ~0,3048 0,908 067 55 3,135 1,782 -1,782 0,262
] 1,674 -1,072 1,072 1,702 1] 2 B0 1 GBS 1,6E9 0,325
7 1,944 =1,228 1.226 n.747 57 2,640 1,580 1,580 0,871
a 2,209 -1,369 1,369 3,790 58 2 353 1,468 1,458 0,821
] 2469 -1,5040 1,500 {1,837 59 3,121 T .a23 «1,323 0,775
10 2724 =1,618 1,618 0 BES 1] 1,654 1,176 1,176 0,734
11 2,873 -1,721 1,721 {1,944 i1 1.6E3 1,018 -1,018 0,687
12 3,215 1,810 1,810 1,002 G2 1,309 bA52 -0, 852 0,867
13 3450 1,882 1,882 1,063 &3 1,032 0ETT -0,677 0, fd1
14 3677 ~1,937 1,937 1,126 L {l, 752 0,487 0,497 0,522
15 3,807 =1,975 1,975 1,100 G5 0,471 0,313 0,313 0,604
16 4,107 -1,9495 1,996 1,268 G {4,188 0,126 0,126 0, B0
17 4,309 =1,999 1,999 1,322 &7 3,000 -0, 063 0063 0, B0
18 4,501 -1,984 1,984 1,388 ] {1,282 -0,261 0251 0, BOE
19 4,653 1,952 1,952 1,453 fik] {}.EE2 -0,4 36 0,435 0,625
20 4, 554 1,902 1 a02 1,616 | -0,BaT -0,G18 08148 0,664
21 5015 1,836 1,836 1,678 | -1, 104 0,704 0794 0,585
22 5,164 1,763 1,763 1,637 73 1382 954 0464 0,7 dd
2a 5,303 -1,654 1,664 1,683 [ 1607 1,124 1,124 0,801
24 4249 -1,641 1,541 1,748 T4 -1,835 t,275 1.275 0, EE3
26 5,643 1,414 1,414 1,795 75 -2 0Ed 414 1.d414 0,%Z8
26 5645 =1,273 1,276 1,633 ] 2260 Bd1 1,541 0,354
Z7 E,745 02 1,124 1,679 7 3427 JBEL 1,854 1,050
28 5B11 ~0,964 0964 1,913 7d 3 ER2 753 1.353 1,114
20 EETE =0,794 0,794 1,942 79 2,754 JBEG 1.838 1,173
a0 5,926 -0,618 b8 1,968 L] -2 823 1,802 1,902 1,220
31 5.OE4 -0,438 0436 1,962 i1 -2.806 Aa52 1,852 1,267
a2 5.9E8 =0,251 0,251 1,994 B2 - 2863 JHEd 1,984 1,263
33 E.000 ~0,0E3 0,063 2,000 83 -2.504 009 1,999 1,207
a4 £,997 0,71 28 =0,126 1,905 1E] -2.850 -1,996 1.996 1.2849
a5 BAE2 0,23 | 1,981 85 <2876 -1,97F 1.875 1,265
a 5,083 0,487 03,467 1,070 1] o oo Ga7 1,937 1.267
ar 5,811 a.677 0ETT 1,953 nr <X BET JBE2 1,882 1,233
38 5.B5E 0,853 O.852 1,933 a5 2 7R3 1,810 1.810 1180
] B, 7BT 1,018 -1.018 1,903 k] =2 620 1,721 1.721 1,128
40 B, 706G 1,178 =147 1 BEE 40 =2 ART 1618 1814 1,078
41 BE13 1,323 -1,32% 1,625 1 -2 312 500 1,500 1,018
42 E.507 1,458 -1.4E8 1,770 g2 212 AG9 1,389 0,564
43 5,388 1,580 =1 BED 1,725 53 1,812 1,226 1,326 0. REq
dd 5,258 1.GES -1,BEG 1,675 i -1 BBE 1,072 1.072 a.821
45 B, 116 1, 7B2 -1, TR2 1,618 45 -1,445 1,908 0,808 0, TE2
45 4 952 1 BED =1, BED 1,668 96 =1,181 0,736 0738 a.,71d
7 4,798 1,821 =1, 827 1,495 a7 ={,827 0,558 0558 0, BET
48 4,623 1,885 -1.865 1,431 ] - BE4 0,375 0,375 0,633
48 4 438 1,881 =1,241 1,366 a9 0,376 188 0. 1&8 0,811
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Oxar<anue mainuuer O F

wxn CruSarae Bakosoi Linkn CruBunps Esramon
s i ] i Bpawsnue Hiarpyasa WDy e, b, Bpawenue, | Harpyses,
rpaEn H rpan g

Ha A, T rpag oEa rpag
100 .00 {3,000 0,000 0.&00 150 4,243 =2,000 20040 1,300
101 0,283 {,1E8 -0, 188 0803 151 4,038 -1,891 1.991 1,234
02 0. 5BES 1,375 0,375 ogi2 152 3,825 1,865 1.885 1. 1659
103 0845 {1,558 - 0,668 08248 153 3,603 1,821 1,921 1,106
104 1.1 24 0,736 -0, 736 0.&49 154 3,373 1, BED 1,880 1,042
1085 1.401 0,908 -0, 908 0876 155 3,135 1,782 1.782 l.9E2
106 1,674 1,072 -1,072 07049 156 2,891 =1,GE9 1.689 0.825
07 1,544 1,226 -1,226 0.747 157 2,640 1,680 1.580 4,871
108 2,209 1,368 -1,369 0,790 158 2,383 -1 468 1.458 B2
09 2,455 1,600 -1,800 0837 159 2,121 =1,323 1.323 1.775
110 2.724 1,618 1,618 0889 180 1,854 1 ATE 1176 1,734
111 2473 1,727 -1,721 0942 181 1,583 1,018 1018 0 BGT
112 3,215 1,810 -1,810 1.002 162 1,309 -{,852 0,852 $EBET
113 3,450 1,82 -1 BE2 1,063 163 1,032 -0,677 0877 {641
114 A.67T 1,937 -1,937 1.126 184 0,752 -0, 487 0.457 {l.BZ2

15 A,587 1,875 -1,975 1,190 185 0,471 3,313 0,313 0 B0G
116 4107 1, 95E -1,995 1,258 186 0,188 0125 0,125 .01
117 4308 1,950 -1,999 1,322 167 0,000 0,063 -0, 063 I BOD
118 4 .50 1,904 -1 984 1.388 1848 -0, 282 0,251 -0,261 {.BDE
119 4 BRI 1,952 -1,962 1.453 189 =}, 562 0436 =0, 435 {4,825
120 & B4 1,002 1,902 1.516 170 =, B3T bE1E DE16 0, BEd
121 5,015 1,636 -1, BI6 1.578 171 1,104 0,704 -0, 704 {605
122 5,164 1,763 -1, 763 1.837 172 1,362 eG4 ~[0,964 {1,744
123 5.303 1,654 -1,654 1.893 173 -1, 607 1,124 -1,124 0.BD1
124 5,425 1.5471 -1,541 1. 746 174 -1 ,B3% 1,276 -1,275 BB
125 5,543 1,414 -1 414 1.795 175 -3 (64 1414 -1 414 4,520
126 5.E45 1,276 1,275 1.839 176 2250 1,541 -1,641 1 ey
127 5,735 1,124 -1, 124 1.87 177 -3 427 1,554 -1,G54 1,068
128 5.E11 {1,964 -0, 964 1,913 178 -2 BEZ 1,763 -1,763 1,118
iza 5,875 {1,754 -0, 794 1.942 1749 -2,714 1,836 1,63 1,173
130 5.026 0,618 -0, 618 1. 8966 180 -2 HZ2X 1,902 -1,.902 1,220
i3 5.0 0,418 -0, 435 1,983 181 -2,908 1,862 -1,862 1,267
132 5,GEn 0,257 -0,261 1,894 182 -2 063 1,984 -1,984 1, 2638
133 5.009 {0,063 -0, 0E3 2.0daa 183 2,994 1,989 -1,998 1,207
134 TH -0.128 0126 1,899 184 -3.008 1,995 ~1,9085 1,268
136 5,082 -1,313 0313 1.89491 185 2 ATE 1,978 -1,975 1,265
136 5,851 =0.4%7 0.497 1.878 185 -2 928 1,937 -§,937 1,267
137 5.1 -0.877 0877 1.859 187 -2 BE2 1,862 -1,B82 1,233
138 5858 -0 052 0.as2 1,833 108 -2,763 1E10 -1,810 1,180
139 5.TET 10148 1018 1.903 189 =2 B2 1,721 -1,721 1,136
140 5.7048 =1,1748 1176 1. 0E6 1440 2 481 1,618 -1,618 1,078
141 5,613 -1.ax 1.323 1825 191 S 1,500 -1 600 1,016
142 L.507 1.4548 1.458 1,774 142 121 1,369 -1,369 0,850
143 5,000 -1 504 1.580 1.729 143 -1.812 1,226 -1 206 {0 BEd
144 5,250 =1 809 1.689 1,875 194 -1,GBE 1,072 a7z 0821
145 5,118 -1, 742 1.782 1.814 145 -1,445 908 -0,908 {1, TE2
146 4 GE2 -1 864 18680 1,554 1496 =1,101 0,736 -0, 736 4,710
147 &, 7on -1.9M 1,81 1.495 1497 -[1,827 0,558 0,568 I, BET
148 £.621 1,845 1,965 1.431 1498 -1, G54 0,375 -0,375 .B33
140 4,450 =191 1.8 1,366 1499 -0, a7 k168 -0, 188 611

MTpwuweysanwa—100% yaEna HArpYIEK CoDTRETSTEYET 1 €.
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D.6 AnbTEpHATHBHBIE hopMEI BONHBI ONA WEAHOND M NOACHUYHOIC AMNNAHTATOR

AnsTepHatveHsle DopMel BONK ONS WEAHOMS W NOACHWYHOND WMNNAHTATOR OCHOBLIBATCA HAa
OOBYHON CHHYCOMOANEHORN KDWaoHE:
¥ o= 0+ asin[{2 Mg = 1wl

[GE 0 — BEMAAYHMHE CMELLEHKA;
8 = aMnn-TyOa;

fng = MEPAOO;

tyn=— paaa.

MapamMeTpel, ONpeaenaoipe faisl 4 KPHEEIE CMELEHWE QNS WalHEN NDOTEI00 © WCNOMNEI08S HEEK
ANETEPHATHEHON POPMBl BONHE, NpUEEaeHE B Tabnuue D3

Tagnwuya 0.3 — MNapaseTpel, onpegenfowwe Gazs M HDHERIE CMELLEHWA ONA WEAHELX NPOTE308

YacTe uvena |0 O ts 283 23 1E1 1.« (5 53 503 £ 05 2
o MBS HNE 0 1] i 0
" 1 3 K
Crivbanne’pasrebanne, rpag pAMnanTYAR o = 10 =
Mapyog 43 203 4.3 243
LEEEE 0 173 1 a
oML S HE 100 75 100 5
Srannke Ty 0a A0 25 50 25
FomnpaconoHHan Harpyara, H
Mapyog 23 113 23 113
EEERE 1/6 112 12 iz
o MELEHNE a
L5, : &
Foxoeoa warnb, rpag imdeiadl i 5
Mapuog 23
GEEE 1
o ML S HE a
Aran Ty 08
[DceBod BpalEaHne, rpan -
Napwvog 23
SEEES a

MapameTpel, ONDEQENSIOWAE $aik W KPYBBIE  CMELWEHWMA ANA  NOACHKYHELE
HCMONEI0RAHWEM ANETERHATABRHON dhopmsl BONHE, NpHBeaeHs 8 Tabnuue D4,

npoTesta C

Tatnwuya D4 — MapaweTtpe, onpegansowme dhazs i HDHEBIS CMELEHKA ONA NOACHHYHBLIX NRPOTE30E

Hacte uukna (1) d«ts2a 203« 151 1« t£6/ 52acis?
[ eELEHHE a0 a 0 0
[ ruBanme paarubDaHse, Jreanrryns i 3 E 3
Fpagyc Mepwag 4/3 23 43 213
BERE] | 143 1 a
[ B LLEHNE 1 300 a0 1300 Q80
oM pECCHORH AR PsannaTyaa 700 350 J00 350
HArpyaka. H [Nepwog 213 1.3 23 i3
BERE] 16 iz 1/2 112
B EHNES 0
boroear wzmb, rpan [mnmmryaa e
Mapwosg 23
BEXE] 1
C e aHe 0
{Jcesns BpallaHie, rpag pammTyas =
apwan 23
BERE O
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Mpunoxexsne OA
[CrpaBo-<HOa)

CeeQeHHA 0 COOTBETCTEMM CChINOYHBIX MEXOYHAPOAHLIX CTAHOAPTOB HALUHWOHANEHBIM
cTaHgapTam PoccWickon Degepauynm

TaGnuua A1

CrEDa S HAE (O O G ik QEOIHEEEHAE | HAAMEH OBEHEE CEFTAATC TV WETD HALHSHANEHOID
Crenens cooTEETCTENS .
HEXOYHAPOGHDID CTAHGAPTA CTHHAApTA
ACO 14242-2 — :

v ':IJ:‘HE"'CII]:.'H.'LL,HH HAUNOHANEH &N CTAHA3 0T OTOYTOTRYET ,Ill:- BErd yrAgpsgaddi OBKOMBHOYETIN HMCTIONEIDBATe FMEpEEDD HB3
AFCCEHH BIEE QERHITD MEKOFHIPIOEID CTHHGEETS. I'Inpeu U AAHHONE MEROYHIRAAHArS CTAHAAITE HEXaguTor a8 FEASHANLHDR
I|'|.'I¢ GFEAUHSHHOM DOHGE TEXHUYEEKAE FETNAMEHTOR M CTAHgGAPTO.
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BubBnuorpadua

MCO 14242-1 Mmennadratel Ans ®upypran. Aasoc nondes npoteacs tazofsgpaqqe: cycraeos. Macrs 1.
MapaMeTpel HATPYHEHNA H CMELLSHWMA ONR aNNapatos onA MONEITEHWA HE W3HDD W COOTEETCTEYHIWMWE YONoENs
OMPYHAELWER Cpaabl gnA wenbTasui (IS0 14242-1, Implants for surgery — Wear ol folal hip-joint prostheses —
Part 1: Loading and deplacement parameatars tar wear-tesling machines and corrasponding environmental
cordifions for 1ast)

KO 142431 MrannanTaTel ang svpyprds. FIaHoo nonHex NROTA30n:E KONEHHOM cyctasd. Macte 1. MNapamerpel
HEMYIEM W NEPEMELLEHAR ANF MAWKWH ONR HCNBITAHMA HE M3HOC & ROHTRONEM HSMMY3Ed W COOTBETCTEY HILLME
HOMETATENBHBIE YENGEHA QEDYEE0WER cpeae (150 14243-1, Imptants lor surgery — Wear of lotal Kree-joinl
prastheses — Part 1! Loading and displacemant parameters for wear-lasting machings with load contred and
corresponding erwviranmental condifions for fest )

MCD 14630 Mmnnantatel snpypr-eceds maaktiedpe, Cwpe tpebosanan (150 14630, Mon-aciive surgical
implants — General requiremeants)

Mangxatn MM, Dopascom M, Noane B. » gp. WekHee nozsosiy ¥ 4enoeaesa; KonWYecTeasHan TpesMepHan
AHATOMAA CPSOHER W HMEHeR obnactw. Sping, 16(8). c. 8561-85%, 1991 (Panjabi, M.M., Durancaaurn, J., Gosl,
Y. el al. Cervical human verlebraa: Quanfifative thres-dimansional anatamy of the middle and lower regions,
Spine, 16(8), pp. 861-868, 1531)

Kannaxan OHC ., Narra A3 Masg-Dann C.M. TpexuaepHbie Harpy3kd HE NOSCHAYHEIR CyCTEBR], HMHEMETAKS W
KMHETAER Npd xoaebae. Clin, Biomech., 14, c. 203-216, 1293 (Callaghan, J.P., Patla, AE. and MOGILL, S.M.
Lew back thras-dimensional joint forees, kinamabes and kinshes during walking, Clin. Biomech.. 14, pp. 203-
216, 1954)

CHuvgepc B OMH., ¥ek Bad Jox A 1 Poow 3P, BHOMBXSHAYECEER MOGENE ONA aHENME Wekasoro atgana
NOIBAHAHHKEA NPW CTATHHECKAX Nonosedrax. Journal of Biomechanics, 2443), «. 783-792, 1891 (Snijders, C.J.,
Hoek Van Duke, G.A. and Hoosch, E.R. & Biomachanical Madal for the Analysis of the Cervical Sping in Static
Posturas, Journal of Biomeshanics, 24(8), po. 783-7592, 1951}

Neotrrasc K. » FammneTod Ho KiHeawonorA: HayqHee oocHOBE 48N0RE4Eckoro aenxeduA. B-a maganne, Brown
& Benchmark, Mzgwcod, Beckodowd, 1997 (Luttgens, ¥, and Hamiltton, M. Kinesiclogy: Scientific Basis of
Human Modiar, Sth ed., Brown & Banchmark, Madison, WE 1987

Kananwops, MLA, DyHELWOHANEHER SHATOMMA CYCTASDE — HWWHHEE ®oHeHOCTA [Tom 2] (Kapandij, LA,
Funklionelle Anatomie dar Gelenke — Untare Extremilat (Band 2), Ferdinand Enke Verlag, Siultgart, 1985)

Mupcwe M OM., NMoprer 8 w Wenapog O¥. TpesmepHbid pEHTREHOMPaWHECKHA SHAMKME HOPMAanbHLX
NEBpEMETPoR NOACHHYHOM OTQENa NosoHoYHMEE. Sping, 3, . 204-300, 1984 [Pearcy. M.J., Porek, J. and
Shapard, J. Three-dimensional X-ray analysis of normal measuramant in the lumbar spine, Sping, 2, po. 294-
300, 1984)

Mupce MO w Tubpyon C.B. Ocesos Bpawesde W SokoBoR WM NOACHAYHOD OTQENa NOIBOHOYHMER B
HOPME NP MAMEDEHIN & NOMOLLK TREXMEPHDR peHTranorpatvn. Spine, 9, £.522-537, 1984 (Pearcy, M.J. and
Tibrewal, 5.B. Axial rofation and lateral banding in the normal lumbar spine maasurad by thres-dimensional
radiography, Spine, 9. pp. S82-587, 1934)

Buiners X 0=, Tud M., Kaimn M., Xyrnaqg T, w Knaac 1.3, HoBsig namapeHnR JABNSHHUA B MEXNOSA0HOYHL
OMCKAX MPW MOBCeHeBHEX HATpYaKaX N vivo, Saine, 24(8). ¢, 7A5-762, 1999, (Wilke, H.J., Neel, P.. Caimi, M.,
Hoogland, T. and Claas, L.E. Naw in viva measurements ol prassures in the nterveriebral disc in daily life.
Spira, 24(8). pp. 7H5-TE2. 1933)

Yant AA. 1 Mangxabis MM, Knudedeckas BHOMBREHNES nosBoHoqHRRE, o 22, J.B. Lippincotl, Svnanensdmus,
1978, (White, AA. and Panjabi, M. Clinical Biomechanics ol tha sping, p. 22., J.B. Lippincott, Philadelphia,
1973)

Mareabn MM, Epecxo Ox Ox., Bacasapa A w» ap. Mexadymeckts CHORCTER WEHHOM OTOSNS NOISOHIYHWEE
HENOBEXE N0 JEHHLIM H3FHEHWA TRSXMEDHEX KPYBEX COBAMOE0R Harpyssd. Spine, 26(24), c2682-2700, 2001
[Parjabi, M.M., Crisca, J.J., Vasavada, A el al. Mecharical properties of tha human cerncal spine as shown by
three-dimensicnal load displacermant curves, Spine, 26{24), pp. 2632-2700, 2001)

Ywrdwng K., Mmoo C.. Henmecod P., Nadrgos WM, Metkag H. w1 Pobeproos O, BNRAHRE WMCEYCCTESHHOM
WaEHOM CYCTAES B CPABHEHMH © ApPTpOgedos HE  OBMAEEHMA COCESHWN CYCTABOE MpW  NEYeHaM
DEreHERATHEHOM 3A00NEEaHNA WEAHLXE MEXNOZBEOHDHHEE OnckoB. Journal of Neurosurgery, 56, o 17-21,
2002 (Wigfield, C., Gill. 5.. Nefson, B.. Langdon, L, Matcall, N. and Bobartson, J. Influence of an artilicial
carvical pint compared with fusion on adjgcent-level motion in ihe freatment of dagenerative cervical disc
diseass. Joaurnal ol Naurtsurgery. 96, pp. 17-21, 2002]

Hauwamcon A Mamepesas gasneqHys Ha gucx. Spine, 6(1), c.93-87. 1881 (Machamsan, AL Disc prassure
measurements, Spine, 5(1), pp. 93-97, 1981)
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[TE] Caro K., Kaneyws ©. » Mowacasa T, Maumepasis BHYTPHOWCKOBOND QHEMEHHA I VIVD ¥ 300p0BRX MTHOOSHE Wy
NagMeHToE & 3ab0NeEaHUAMI NOACHHYHOMD OT480a NoZsoH0YHUER. Spina, 24023), ¢ 2468-2474, 1990 [Sata,
K., Kikuchi, 3. and Yonezawa, T, In vivo intradiscal pressure measurament in healthy individuals and in patients
with angoing back problems. Spira, 24023}, pp. 2468-2474, 1993

[17] Kannouus A KOMOpSCCHOHHBIE HETDYE3M B NOSCHWHHOM OTS8N8 NOABOHOYHWER Npe obbqeo@ ooebe. J
Orihop, Res., o Z232-301, 1884 (Cappozzo, A Campressive loads in (he lumbar vardical column during normal
level walking, J. Orthop. Bes., pp. 292-301, 15984)

[T8] Hemray B., Xedrap M., Bywnoy M. » Kagone K. Mexasm4ecine tapasmepicTHEN NPoTeia MEsnOss0H0SHOMR
OWCKE BO MHOTOM Z3BMCAT OT NEPEMETROS yoradoer. 52-0 rovrpace Hayydon obwectes opTonegos, CTaTsA
118 [Machlow, W., Hininar, M., Bushelow, M. and Kaddick, C., WD replacement meachanica! parormance
capends strongly on inpul parameters, 52nd ORS, papar 118)

|15 Kypu C.M.. Mateapnan A, Maraowanss 0. Uwsapenne 7. Ban O A, Nopasy M., Wadgpes W, O Tepa 1.,
Wicaza O, v Poce P., Kaposea B3aMMOCEASE MEXDY $EPSETELRHCTHEEME HIHSWWBEHWA HM NOBPEXIEHKR N vivD 1
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