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Illafiro-Illaftrcorcrrft A.f.', O.nercrorc ll.C..-flerurrc.{.K."-, Elurrrx C.B.-'
BI{OMEXAHIIIIECKA-fl OIIEHKA CTAEITJIbHOCTT OCTHOCI{HTE3A

rrEpEJroMoB EEAPEHHbTX KOCTEfr C UOVrOtqrrO
I4HTPAMEAyJIJTflPHbIX I{ HAr(OCTHbTX KOHCTPyKTIUT;I
. 

V"puouutl*ud ua4uouanuuafi yuueepcumem uu. IOpun @edoxoeuqa.
* * 
Eyrorur"*ril zocydapcmeeuuaril aedu4uucrcuu yu ueepc ttmem.

P ac cnampue aemcu gKc neput re HmalbHclu u em oduxa cpa6 HumenbH oti oqe uxu

cmaduttauocmu 6uomexuuqecKux cucmer4 npu ocmeocuHme3e nonepeqHb$

nepe,ttowos duaQusa 6edpeuuurx rcocmeil c nouottqbto pct3ttutttlbtx $uxcamopoe,
tt3,,to)rceHd pzynbmambt oKcnepuJneHmcmbHbtx uccaedoeauuil HamypHbtx KocmHbtx

npenapamoq cuHme3upyeMbw pcl3tluqHblMu mexHuqecKuJvtu KoHcmpyKl,lurlttu,

pa6omaat4uuu 6 ycloswx npocmdx u cttoJtcHbtx eudoe de$opna4uil.
Krtuueearc crosa: ocmeocuHme3, Quxc amop, cmadwauocma, deQopuaquu.
Bre,{enue. Koncepra,r,rrHEIe MeroArI fieqeHl,ts c [cnoJr63oBaHLIeM rl{flcoBrrx

[oB{3oK, KaK I,I3BecrHo, n 6onrrurancrBe cJlylaeB ne o6ecneqfisarcT [oJIHoIIeHHoro
BOCCTaHOBJTeHTT{ BCeX <IyHKIIIIft nOnpeXgennoft rocua, conpoBox.ualoTc,

4lurelruoft norepefi pa6orocnoco6Hocrlr LI s 8 - 30Yo crryuaes npI,IBoA.,lr l(

unuaru4nocru [l].
Tar, nanpzruep, y 6onrnrx c [epeJloMaMu 6e4per*roft rocnr o6rqui cpox

HerpyAoc[oco6uoctu t94,7o/o clyrlaeB Aocrl,rraer 3 - 8,5 rtrec-rqee [2].
Heo6xo,4uuu pa:pa6oma, o6ocnosanl.re Ir [pIrMeHeHr.Ie [pI,IHIII{maIrrEHo HoBhrx

[oAxoAoB H TexHorrorEft c ucnomsoBaH[IeM MeroAoB cra6ulblrofi $uxcaquu
KocrHEx orJloMKoB, KoropEle [o3BoJIrIor r.rs6exa'rr uuuo6unusaqun
oleprrpoBaHHoft ronequoctu rlrncosofi nor-rsrofi. 3to golxuo [o3BoJILIT6 c [epB6rx

4uefi nocre oflepaqr{rr Haqarl aKTITBHrIe ,{BTDKeHIII B cycraBax rl Ao3LIpoBaHHyrc
Harpy3Ky, cnoco6crsosarr cxopefiurerrry Bo3BpaIIeHHro flocrpaAaBrlrlrx x axrrreuofi
TpyAoBoft AerrenEHocrl,I.

Eolrruunctro cueqtlilIucroB cql,ITaer, qro coBpeMeHHbrfi ocreocur{Te3 AoJIriI(eH

6mr ltarcuuaJlbHo MiuIolrHBa3IlBHbIM, a rarxe - 6lronoruqecxuna (cosgannaa e

pe3yJrETare ocreocr,rHTe3a 6uorexnzqecrar cvcreMa (orJIoMKI,I Kocrl{ - (prxcarop>

,qoJDKHa B MaxcrrMzurbHofi creleHu IIo .qeahopMafl.IBHocrr.r I4 flpotlHocrl,I

npu6ruaxarrcx K [apaMerpaM qeloft neuonpex,qEnnoft Kocrl{, Koropall B TaKI]tx

cflyqruIx Moxer cqr,rrarbc, croeoopasnrnu otalonoll). flpu erou flpoqHocrb,
xEcmocrr, A.rHaMIarIecKIrIe I{ 4enanlpupyrorque [apaMerpEl 6uorexnr.rqecr<ofi

cacreMbr AoJD(HEr np[6nuxarEc.fl K xapaKTepI{crI,IKaM IIeJro[ HelloBpeNg€nnofi

KOCTII.

flna ercnepnMenTaJlbHoro o6ocHoBaHLL lpe]IMyqecrBa 6noxupyroql4x I{

MeraJrJrorroJrr.rMepHErx ronctpyxutrft KoM[peccuoHHoro ocreocuHTe3a IIpoBeAeHo

cpaBHrrreJrrHoe r.r3yqeHlle I{ oIIeHKa cra6r,urrnocru qenofi 6e4penno[ rocul, a raKxe
[pelapaTOB, CI][e3I{pOBaHHED( pa3II4TIHEIMI'I MeTaJIIuqeCil'IMI'l 14

M erarrJronoJrrrMepHErMr.r KoHcTpyKrII{rMH.

Srcnepurvrenrrr [poBoAI{JII{cb na 100 cBersD( 6e4pennrrx Kocrf,x, B3.,ITbIx npn
ayrorrcrrr{ y norra6mru< or Hecqacrurrx cJrytlaeB B Bo3pacre o:r 40 Ao 60 ler.
Paccuorpeno l0 cepufi o[bIToB uo 10 npeuaparoB B KaxAofi. llpenaparuI 6rrnlr
cr,rnTe3upoBaHHbr rros4€ttt Krorruepa, urrrxono4o6nrru ruru(p:rolr, rurr'rQrona-

ruroropoM CrEralua, KM[IO-2, KM[IO-3, KMIIO-5 (paspa6oraru+rx Ha ro$e4pe
rpaBMaronornr.r rr oprorreAllu n Eyxorr.trcroM rocyAapcrBeHHoM Me.q[qr'IHcI(oM

yHr.rB epcurere npoS. I4.M.Py6neru.mou, coBMecrHo c na6oparopllefi conpotraelenu-r
Marepr{iuroB llepuonrqroro HaIIIroHitrIrHoro ynr.mepcuTera). Kporue roro -
paccMolpeHEr npeflaparbr, aI,IHre3lIpoBaHHEIe flJlacrl4Hofi XI4TO Xapffioncroro
r,rHcrr.rryTa rpaBMaronoru[ I4 oprofleAun, tprutcatopolr Cenno, flnacrrrHoft AO
Illneriqapcrcoft accoqlraquu ocreocl{HTga. ND cpaBHeH}uI I,Ic[oJrb3oBiIJrI'Icb

npenaparEr qenoft nenoapexAtsnnofi 6e4pennoft rocru.
Ocreocr.tmeg MerrIJIiIo[oJII{MepH6IMI.I <[nr<caropaltu ocyulecrBn rrc,r B AByx

Bapl,tar€Ix: gt,tHitMurlecKoM I{ crarl{qecxottt. ,{ne ALIHaMI,IqecKoro ocreocl{HTe3a

rrc[oJrr3oBaJll,Icr KM[I<D-3 tt KMII@-5. Cratlrqecruil ocreocl{HTe3 ocyqecrBJrlnc,
c floMorubro KMII@-2. ,{er[ouar:r,rruocru neuorpexg€nnoIl Kocrll Lt

6r,rorexru.rqecrof cr.rcreurr ((orJIoMKI{ KocrLI - ipurcaTop> onpe4ea-rllrcr rryr€u
n:uepenrft geQopnaaqufi, Koroprle Bo3HHKIITII{ BcJIeAcrBLIe rrpunoxeHl{, K cllcreMe
npocrEx Br.rIoB Harpyxenuft: pacrxxen:at, cx;arul, KpyqeHllll, wzru6a, a raxxe Irx
pasnuqHErx nona6uuarlufi: T.e. cJIoxHEx BLI,4oB Harpyxtetaur.. ffttt sroro 6una
cKoHcrpyr,rpoBaHa r,r I{3roroBJIeIra cneIII{aJIEHzIr{ ycraHoBxa, satquulEuttaf, aBTopcKI'IM

cBrrAereJrEcrBom ua uso6petenr.re [4].
Ha puc. I npegcrarleno cxeMarl,IqecKoe Iaso6paxenue flpe[aparoB c

lloflepeqHblM nepenoMoM guaswza, CLIHTe3HpoBaHHEIX IlpequcneHHblMu BEIIUe

Slrrcaroparuu.
fleQopruauur usr u6a fi ccn eAoBa:Iacr n v erstpEx B3zMMHo-n ep fieH,ull lryr, pHbx

nJrocKocrflx: nenrpo-gopcalruofi, 4opco-renrpalrnoft, MeAI'Io-narepaJIBHoft, kr

rrarepo-MeAr{arrEnofi . geQopruaqlrfi .

Huxe sa puc.2 npe4craBJleHbl rpa(bruecKl'Ie 3aBI'IcI'IMocrI{, orparKaloulue

4e([opuarnnnocrr paccMoTpeHHbD( 6uorexnrqecxro< cI{cTeM B IIIIocKocrtx
nar.r6onrtu.rx .qeQopMaquft .
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Puc.1. Ilonepe'urrrft [epeJroM 6e4pennofi Kocrlr, currernponarnoft
rBo3AeM Kronuepa (a); uruQrou mrrrronoAo6urm (6); mruQrolr - rrrorlopoM

Crsama (r); KMIIO-3 (r); KMIITD-2 (.{); nracrunoft AO (e); KMII@-S (x);
nuacruuofi XI,ITO (l); Qnrccaropou Cenno (r)

f r'"0

0 12J1567 89$
Puc.2. Xaparrepucrlrxlr co[porl{BJ'Iflelvrocr[ usru6y npelaparoB

HerroBpexAeHHofi 6e4penHoft rocrn [r clrre3upoBaHublx paccMorpeHHblMl{
BBrrrre KoHcrpyKIIIrflMLI B rrJrocrcocrff nau6onrmux,reQopMalluft: 1 -
uenoopecrcdeuH&fl Kocmb; 2 - cuumesupolaHHatt eaosden Rnuvepa; j -

utmowonodo1nt tu umuQmou; 4 - utmufimou-utmonopow Cueawa; 5 - RMII@-3;
6 - KMII@-2 ; 7 - ruacmuuuoil AO ; I - KMII @- 5 ; 9 - rtryacmuuoil XI4TO; I 0 *

$uxcamopon Cenno

Ha pwc.3 rroKEBaHrI rpatfzuecxlre 3aBl,IctrMocru 4eQopuaqzu KpyqeHLIrI Bcex

cepaii npenapator.
3arsrro.renne. flpone4exurle LIccJIeAoBaHI{-,{ no3Bonl,ullr orIpeAerII{TE BI{A

$urcrlpyrorqefi cucteurr, nar.r6olee nogxo4arqefi Anr, co34aurts HaA€xHoft I,I

cra6lurrnofi tbrrcaquu orJIoMKoB. Ananus pe3yJTETaroB [poBeAeIrHErx

raccne4orar*rfi [o3BoJILIJI yqranoBllTr, qro omr,rMzlJlrrrru r,r nar.r6onee [pIreMJIeMLIM,

coorBercrByroulwu 6rouexaur,rqecKrrM ycJroBrxrM ruAoru 6norexnuqecroft crIcreMEI

{Bn rorcfl r,rH'rpaMe.ryJrffpnrre tfurcatopEl cep]Il{ KMIIO.

C6opwauyt*q@ooSWoit 32

Pnc.3. XaparreprrcrrrKlr coflporrrBflfl eMocrlr Kpyqeurrlo [pe[aparoe qe.loft

H CrrHTe3IrpOBaUUOft 6e4pennofr nocru: I 'uenoepecrcdeuuan xocma; 2 -
cuHm$uponauuan zeosdeu Rtouuepa; 3 -utmarxonodo1uow wmuQmou; 4 -

u.tmuQmoa-u.tmonopow Cueawa ; 5 - ITMII @- i ; 6 - ITMII @-2 ; 7 - naacmuuuou AO ;

8 - KMII@-S; 9 - nnacmuuou XI'ITO; l0 - Quxcamopou Cenno

Jlrznepurypa
l. Py6nenur I4.M. Euororra'recKtu{ oIIeHKa cra6l'rnrHocT:ra 6lorr.'rpyrcqero

rrHrpaMeAynrrflpuoro ocTeocIIHTe3a 4Iaa(pr.rsapurx [epenoMoB 6onlgredepUoroft

Kocrl{ c ToMoIIIEIo EHMIIO-8 /H.M.Py6aeuur, ll.E.Koaalruyx, T'O.{apur,
A.I.lIIaftro-lIIafiKoBcKLIfi. ll Dyxoeurucxtfrt ueArqnncxrat secTHLn.-2003.-r.7.-l\!3.-

c.72-76.
2. Py6nerwr I4.M. Er,ronaexannqecx.oe o6ocHoBaHI'Ie 6noxupyorqero

r,rgTpaMeAynn-rlpHoro Mera.JIJIo[oJII4MepHoro ocreocl4HTe3a 6e4penuofi tt

6onrrue6epqoroft KocTIi EpI4 AI{aQLI3apHED( IleperloMax / }I.M.Py6leuur,
B.Jl.Bacror, A.I.lllalilto-lllai6oecquit.ll |yxowrncxr,Ift nte4uqr.rucxufi BeSTHI'IK.-

1998.-J\& 1.-c.7-19.
3. Kopx A.A. OcreocI,IHTe3 - AocrI'IrKeHI'L ra npo6neltrr / A'A. KopN<//

Oprouegnu, TpaBMaroJloruul rI [pore3l'IpoBasue.- I 992.-]l! l.-c.l -4.

4. A.C. 1409250 CCCP, MKI4 A 6l B l7/58.ycrpoic:rro .qrrf, orlpeAeneHI4'

gerpopuaquft KocrHoro o6pasqa/B.Jl.Baqor, H'M.Py6neurEr, A.f 'LLIa[xo-
IIIa[roscKLIft, K.{.Pe4r.mcr<raft (CCCP).-Nq4161940128-14; zamt-16-12.86;

orry6n. I 5.07.88, 6ron.llb26.

\ilTt212-378
Caseruesa I{.B., Eapnnor C.B.r.[o.nrux T.I{., Jleryvru A'A',

lerPona IO.A., IlPulurnna T.B.

IPO@IIJIAKTIIKA IECTAIIIIOHHbIX OCJIOXHEHI{II [PI{
OXIIPEHIII{ II METAEOJIIIIIECKOM CI,IHAPOME Y EEPEMEHHbIX.

Oacxan z ocyd apcme euuan ueduquu cxan arcad euus.

Ilpoeedeu aHanu3 zecm1quoHHbtx ocfio)rcHeHuil y naqueumoK c oJtcupeHuen| u

uema1onuqecXuu CUudpoaOA. BotacueuO, qmo tnflJrcelwe aKywepcKue octtotcHeHutl
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