CTel; &, — YPOBEHb aMIIMTY/ibl AMHAMWHECKIX HAMPSXKEHUIA; p . — BEPOSTHOCTb MOsiB-
NEHIAA aMIVIMTYZL C YPOBHEM . B I-TOM /jManasoHe CKOPOCTeN [BIDKEHIA BaroHa, K —

MPVHATOE YNCA0 PA3PAL0B aMMINTY/, HAMPSHKEHNIA.

Takum 06pa3oM, MakCUMasbHOe 3HaueHVie amrnuTyabl HANPSHXKEHWIA YCMOBHOMO
CUMMETPUYHOTO LMKIIA Oas COCTaBNAET — 23,55 MIa.

JKCrepuMeHTaIbHbIM METOLOM Oblfia MpoBefeHa TPexXkpaTHas NnpoBepka paboTo-
CMocOBHOCTM MeXaH13Ma MoBOPOTa aBTOCLIENMKY W CLIEM/IAEMOCTM WCTbITYEMOTO BaroHa
B KPMBbIX HA CKOPOCTU [BWKeHNA 5-8 KM/Y, NCXOfA U3 KOTOPOM, Obli CAenaH BbIBOA O
TOM, YTO YCTPOWCTBO PaboTaeT HopMasbHO. MMOBOPOT aBTOCLEMNKM M MeXaHMYecKoe
COeIMHEHVIe aBTOCLIENOK 6bII0 BbIMO/HEHO B KpriBoli R=330 m.

Tabmua 11 — AMMMTY/bI HAMPSPKEHWIA YCNIOBHOMO CUMMETPUYHOTO LKA Cas
4na [BYX He6MaronpusTHLIX PEXXMMOB 3arpy3Ku Mo OCHOBHbLIM 3/1eMeHTaM

OnemeHT Touka Oas20, MIMa Oaa0, MIMa
XpebToBast 6anka 1 2,68 434
Packoc 4 9,60 5,85
lMonepeyHas BCoOMOoraTesibHast 6anka 9 5,21 5,21
LLIkBopHeBast 6asnka 12 11,16 11,15
BokoBast 6anka. KoHconbHas YacCTb 14 11,89 11,98
bokogas baska. CpeaHss YacTb 13 23,55 20,72

KoaththrupeHT oTHOCUTENBHOTO TpeHUst cooTBeTCTBYEeT MTOCT 9246: B rpy>XeHOM
coctosHuK 0,087, nonyckaemoe [0,08-0,12]; B nopoxHem coctosiHum 0,11, aonyckaemoe
[0,10-0,16]. MakcuMarbHbIii Yron NoBOpoTa HaaPECCOPHOM Gank OTHOCUTENIbHO BOKO-
BOI pambl TENEXKW BaroHa 6bln NOTyHeH NPy CKOPOCTY ABVKeHNS 100 KM/U FPY>KeHOro
cocTaBa B KpuBoii R 615 u coctasun 0,920°. CtaTuyeckmii Mpormé peccopHoro nojse-
LUMBaHWS MOA Tapoii cocTaBms 15 MM, Mo, MakCUMasibHO AOMYCTUMON Harpy3Koli 6pyT-
TO 53 MM.

BbiBogbl. TakuM 06pa3om, 6b11M NPOBEfEHbI IKCMEPUMEHTaSTbHbIE UCC/IEL0BaHUS
OrMbITHOIO 06pa3Lia BaroHa-MiaTopmbl, KOTOPbIE ABNAKOTCA O4HM U3 OCHOBHbIX 3TaroB
0TPabOTKV KOHCTPYKLMW BaroHa v No3BONSAHOT OLIEHUTBb €ro NPOYHOCTHbIE U AVHAMWYe-
CKMe KayecTBa. Ha OCHOBaHWM MX pesyrbTaToB Obll CAeNaH BbIBOL O COOTBETCTBUM Ye-
ThIPEXOCHOTO BaroHa-naTopMbl 415 KPYNHOTOHHEKHBIX KOHTEHepoB Mogenn 13-
9975 TpeboBaHUAM HOpM [7] v [8].

Cnincok nutepatypbl: 1. BepwnHekuii C. B. v ap. PacyeT BaroHOB Ha mpouHocTb. W3g 2-e. Mog peg, 1. A.
LLlagypa. — M.: MawumHocTpoeHue, 1971, — 432 c. 2. 3aiiues K. J1. PacueT cratnyieckn HeonpeaeMmbIX CTepX-
HeBbIX CUCTEM METOAOM Cvn: YuebHoe nocobue. — ApxaHrensck: 3a-8o AMTY, 1998. — 54 c. 3. Opnos E. A.
MogenvposaHyie BO3AEVCTBISA 3KCM/TyaTaLMOHHbIX Harpy30K Ha paMbl TEM/I0BO30B: METO/bI, MOAE/N, CrieLyai-
3yposaHHas CAIMP// BicHuk HTY ,,XMI”. Tem. Bun. ,,MawumHosegeHue n CAIMP”. — 2006. — No.24. - C.103-112.
4. Tkauyk H.A., M'puuenko "4, YenypHoii A.[., Opnos E.A., Tkauyk H.H. KoHeuYHO-3n1emMeHTHbIe Moaenn ane-
MEHTOB C/IOXHbIX MEXaHUYECKNX CUCTEM: TEXHOMOMA aBTOMATU3VPOBAHHOV reHepaLiyiv 1 NapameTpr3oBaHHOMo
onvicaHus // MexaHika Ta MaLLvHobyayBaHHs. — 2006. — Nel. — C.57-79. 5. B.I". Cygapes, K.B. Kakk, A.W. 3arop-
CKMiA. "Pa3paboTka v UCMbITaHMS Ha COMPOTMB/IEHNE YCTAZIOCTU BaroHa-NatopMbl /19 KOHTEHEPOB MOLEM
13-3115-01". Taxenoe mawmHocTpoeHue. 2010.Nel C. 31-34. 6. BaroHbl rpy3oBble 1 naccaxupckve. MeTofpbl
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B.M.LLUMMOH, a.mea.H., npod., 3aB. Kad. 06LLeli XMpyprm ¢ Kypcammn TpaBMa-
TOMOMMK, OMEPATUBHOM XMPYPrm 1 CyaoBol MeavUMHLI Mea. thakynbTeTa TBY3
"Y>KropoACKuin HaUMOHa/bHbIA YHUBEPCUTET", Y>Kropog;

0.B. BEPETEJIbHUK, mn. Hayy. cotp. Kadp. TMMUCAMP HTY . XNW”;

AA. LLEPEMIA, k.Mef.H., 0L, Kadh. 06LLeli XVpyprim ¢ Kypcami TpaBMaTosio-
Vi1, ONEPaTVBHOM XMPYPrv 1 CYA0BOI MeaMLVHbI Mea. thakynbTeta MBY3 "Yx-
FOPOACKMIA HALMOHASTbHBIA YHBEPCUTET", Y)KTOpOg;

M.B. LUMMOH, K.Mef.H., gou,. Kad. 06LLei XMpyprm ¢ Kypcamm TpaBMaTosioriu,
OMepaTUBHON XVPYPrM 1 CyLO0BOM MeauuuHbl Mef. akynbteta MBY3 "Yxro-
POLCKUIA HAUMOHa/bHBI YHUBEPCUTET", Y Kropog,

UMCJTIEHHOE NCCTEAOBAHVE HAMPSXKEHHO-
AEPOPMNPOBAHHOI O COCTOAHNA BEAPEHHOW KOCTW YE-
JNOBEKA, NOPA>XXEHHOW 3ABOJIEBAHVEM — OCTEOMUEJ/TNT

B paHHoli paGoTe mpeaniaraloTcs pesynbTaTbl MCCE0BaHNS  HarnpshKeHHO-AehOpPMUPOBAHHOTO COCTOSHMS
Ue/I0BEYECKOIA HOTW MPU NOpaykeHWM 3a60/eBaHeM GeapeHHOl KOcTY. B Xope 1CCngfoBaHmMs paccmaTpuyBaiich
MOZE/M, OMNUCHIBAKOLLME Pa3MNYHOe COCTOsIHWE GeapeHHO KOCTW: WHTaKTHOe COCTOsiHME GedpeHHO KOcTw,
MOpaXKeHHasi OCTEOMMENITOM M MOPaXKEHHas OCTEOMUENMTOM C MPYMEHEHNEM BHELUHEN (MKCUPYHOLLEH KOH-
CTPYKUMK. [0 UTOram 1ccriefoBaHuiA Gb NoyHeHb! NONs 3KBUBANEHTHBIX HAMPSYKEHWUIA 1 NPOBEAEHO CPaBHe-
HE MaKCVMa/TbHbIX 3HAYEHMIA IKBUBASIEHTHbIX HAMPSKEHWIA 11 MOMHbIX NEPeMELLEHMIA A1 KOMIMOHEHT Mogenelt

KntoueBble cnoBa: 6eapeHHas KOCTb YeoBeKa, OCTEOMUENUT, METOL, KOHEUHBIX 3/1EMEHTOB, HampskeH-
HO-A1ehOpPMMPOBAHHOE COCTOSIHIIE, MOSHbIE MEPEMELLIEHNS

© B.M.LLnmoH, O.B. BepeTenbHuK,
A.A. Leperwnin, M.B. LLInmoH, 2015
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BBegeHme. OCTEOMMENUT — FHOMHO-BOCMa/IMTE bHbIN MPOLIECC, KOTOPLIA NopaXka-
€T BCE 3/IEMEHTbI KOCTU. B pe3ynbTare mpoucxoguT CTPYKTYPHOE M3MEHEHUE KOCTMW,
KOTOPOE MPUBOANT K M3MEHEHMIO e (IM3MKO-MEXaHUYECKX CBOIACTB TKaHEIA.

Ha cerogHslWHU feHb BHEAPEHWE WHXXEHEPUM B MEAVLIMHY MO3BONSET MOHSATH
CYLLIHOCTb HECTabU/LHOCTM 3IEMEHTOB Ye/I0BEYECKOrO CKefieTa. [pu 3TOM MOCTpOoeHwe
W UCCMei0BaHNE FeOMETPUYECKMX MOZESIEN, OMMCHIBAIOLLMX Pa3/NyHbIE TPaBMbI U NaTo-
NIOTMYECKVe 3a60/1EBaHWA 3/IEMEHTOB YE/IOBEYECKOTO CKENETa, MO3BOMAT BbIGpaTh U
060CHOBaTb METOAMKY NleUeHrs naumeHTa. Take npuberas K KOMMbOTEPHOMY Moge-
NIMPOBaHMIO, MOXXHO OMpeaenTb HanpsbkeHHO-aetopMupoBaHHoe coctosiHue (HAC)
3NeMeHTOB GromexaHn4ecKol cuctembl (BMC), 06pa3oBaHHON COYETAHMEM 3/IEMEHTOB
4e/I0BEYECKOr0 CKefeTa M PasHo00pasHbIX KOHCTPYKTUBHBIX PELLIEHWI NO CTabunmsaumm
WM MMMOBUIN3ALMN NOPAXKEHHBIX NATOOrMYeCKAM 3a60/1eBaHNEM WX TPABMUPOBaH-
HbIX CErMEHTOB YE/IOBEYECKOTO CKeNeTa.

[na onpepfeneHys HanpshKeHHO-AehOPMUPOBAHHOIO COCTOSIHWS  UCCEAYEMbIX
3/1IEMEHTOB 6MOMEXAHWNYECKOW CMCTEMbI ObI/T UCMO/b30BaH METOZ, KOHEYHbIX 3/IEMEHTOB
(MK®D) [1], koTOpbIii 06/1343€T LUMPOKMUMI 11 MOLLIHBIMI BO3MOXXHOCTAMM W HaVTyHLLIMM
06pa3oM MoaxoauT AnS PeLleHuns 3afad Takoro Kacca, Tak Kak 3/IEMEHTbI GrioMexaHu-
YECKOI CUCTEMbI MMEHOT C/IOXKHYIO FEOMETPUYECKYIO (POPMY M CTPYKTYPY, U MpK 3TOM
Mo3BONSET MNPOBOAUT Y4YeT MaTepuasioB C PE3KO  Pas/MyatoLyMmcs  (U3MKO-
MEXaHNYECKMMU CBOMCTBaMM.

ViccnenoBaHns B JaHHOM HarpaB/ieHWW eLLe JOro OCTaHYTCs akTyasbHbIMKM. X
aKTya/lbHOCTb 00YC/IOB/EHA TEM, YTO BHEAPEHWE KOMIMbIOTEPHON WHXEHEPUM B Mean-
LIMHCKYIO MPaKTUKY MO3BOMWT CNPOrHO3MpOBaTh MEXaHWYeCKoe MOBEAEHVE 3/IEMEHTOB
Ue/IOBEYECKOr0 CKeneTa B pesynbTaTe [eCTBUA MaTOMOMMYECKUX 3a00/1eBaHUIA Um
TpaBM, a TaKke, Npuberas K TPEXMEPHOMY MOLENMPOBAHMIO MOXHO CMPOrHO3MpOBaTh W
BbIOpaTb METOAMKY /IEYEHMS, PaBHO KaK U MPOW3BECTU BbIGOP TOM WM UHOIA Pa3HOBWL-
HOCTV (IVKCUPYHOLLIEN KOHCTPYKLMN.

Llenb paboTbl — CO3daHMe MOAENein [Ana  UCCMefOBaHMA  HarpshKeHHO-
[ehopMMPOBAHHOIO COCTOSHIIS GeAPEHHOI KOCTY Ye/ioBeKa, MOABEPKEHHO 3a00/1eBaHNHO
— OCTEOMUE/UTY, & TaKKe Pe3y/bTaToB NMPUMEHEHNS BHELLHEN (UKCUPYHOLLEA KOHCTPYK-
LMK, UCMOMb3YeMONA 4151 pasrpy3Kyi NOPaYKeHHOI 3a00/1eBaHNEM KOCTW BO BPEMS JIEHEHUS.

MaTtepuanibl 1 MeTofbl. JaHHOe MCCnefoBaHye 3N1EMEHTOB YeI0BEYECKON HOru
COCTOSI10 M3 UCCre0BaHMIA TPEX KOHCTPYKLUWMIA: nepeast — UHTaKTHas (6e3 matonorunye-
CKMX WM3MEHEHWIA 1 3a60/1eBaHUIA C MCXOAHbIMI CBOVCTBaMM MaTepuasioB COOTBETCTBY-
FOLLIMX YacTeld ccneayemoin KOHCTPYKLWK), BTOpas — MOAE/b C MOAENMPOBaHMEM 3a00-
NIEBaHNS OCTEOMWENNTE, TPETbA — MOAE/b, OMNMWCHIBAOLLASA HOTY NPW OCTEOMUENUTE U C
BHELLIHEl (MKCHPYHOLLIE KOHCTPYKLIMEN.

B 0CHOBY reOMETPUYECKOI MOAENN, UCMO/b3YEMOIA B UCCNEA0BaHWM, Oblfa Moso-
YKEHA MHTaKTHas TPEXMepHas FeOMETPUYECKast MOAENb NPaBoli HOMY Ye/oBeKa, MOCTPO-
eHHas Mo KommnbloTepHoin Tomorpagum (KT) cHumkam [2]. MeomeTpuyeckast Mogesb
BK/IHOYa/Ta NOAB3AOLUHYH0, 6efpeHHyH0, MafobepLIOBYO M O0/MbLUEGEPLIOBYIO KOCTH, W
COELVHUTENbHbIE XPALLW COOTBETCTBYHIOLLIMX CYCTABOB. Takoke reoMeTpuyeckas Mogesb
Oblfla AOMOMHEHA [JBYMSA 3/1EMEHTaMU: "BEpPXHSIS oropa” W "HWKHSS onopa', KoTopble
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MCMOMbL30BAINCL [/151 KOPPEKTHOIO NMPUIOXKEHUA HArpy3Ku 1 3aKkpenseHus. [pyu 3Tom
CTPYKTYpa KOCTeii 1Mena YeTKOe pasfe/ieHre Ha KOPTUKabHYHO U rybuaTyto cocTaBs-
towpe. Vccneflyemble KOHEUHO-3/1eMeHTHbIe Mogenn (K3M) 6biim NocTpoeHb! B pac-
yeTHOM nporpammHom komnnekce Ansys Workbench [3]. Takoke 6biM Ha3HaueHb! Co-
OTBETCTBYIOLLME (DM3MKO-MEXAHWYECKYIE CBOCTBA MaTepHaoB, NPUMOXKEHbI HArpy3KA 1
3aKpensieHns 1 NPoBefeHbl PacyeTbl MO OMNpPeaeNeHNo HanpsXKeHHO-Ae(oPMUPOBaHHOTO
coctoaHud. KOM nocny>kunm reo-
METPUYECKNE MOAENMN, MOCTPOEH-
Hble B  MnporpaMMHOM  Makete

Tabmmua 1 — ®un3nKo-MexaHuyeckme
XapaKTEPUCTVKW MaTepUasnos

Marepuan EMMa | v SolidWorks [4].
KopTukansHas KocTb 10000 0,3 CeoiicTBa MaTepuasios Yeno-
BEUECKMX TKaHell WMET 3Hauun-
ybuaras koctb 40 ] 02 TeNbHbIi  AManasoH pasGpoca B
CycTaBHOI XpsiLL} 10,6 0,49 3aBMCMMOCT OT BO3pacTa, Mona,
CoRpXELICOKOMONEKYADHB | 1 o | 0, VHAVBUAYaNbHBIX 0COBEHHOCTEN W
nonvaTIneH (CBMIM3) ' T.N. Mpn 3TOM  UCMOMb30BaHKe
LieMeHTHBNA pacreop 3500 | 03 PasNMUHBIX KOHCTPYKLMIA HeGrono-
TYECKOro MPOVICXOXAEHMS,
TuraH 102000 | 03 HarnpuMep, (MKCUPYIOLLEH  KOH-

CTPYKLMW, YBEMUMBAET [AManasoH
pasbpoca, TeM CambIM C034aBas GLUOMEXaHNYECKYIO CUCTEMY, COAEPXKALLYIO MaTepuabl
C PesKo pasMyatoLLyMmca CBOMCTBaMU. Micnonb3yemble B MCCNefoBaHUU (HU3UKO-
MeXaHWYecKKe CBOVCTBA MaTeprasnioB NpueeaeHbl B Tabnumuge 1 (3aeck E — mogynb HOHra,
Vv — KoathpmumeHT MyaccoHa [5-13]).

KOMO6MHMpOBaHHast KOHEYHO-3/IEMEHTHast MOAE/b BK/OYa/ia 31EMEHTbI ABYX pas-
JNYHBIX TWUMOB, OAWH W3 KOTOPbIX Obln  20-TWY3/10BOA  KyBUYECKWIA  3/1EMEHT
(SOLID186). Btopoin — 10-tny3nosoii TeTpasgp (SOLID187). Vcnonb3osaHne pasnny-
HbIX TWMOB 371EMEHTOB NMpY NOCTPOeHMM K3M Mno3BONseT pasbuTb CMOXHY hopmy
97IEMEHTOB BMOMEXaHUYECKO CUCTEMbI M TEM CambIM MOSTy4WTb BbICOKOTOUHYHO arl-
npokcumMauuio HAC npm pacyertax.

ViccnepoBaHue HanpsKeHHO-AehopMUPOBAHHOMO COCTOAHWUS 3/IEMEHTOB HOMM
YesiloBEKa NPW OCTEOMMENUTE 6epeHHO KOCTW. B paMKax NpoBeAeHHOro mccneso-
BaHUS TPEXMepPHas reoMeTpuyeckas Mogenb Oblna NepecTpoeHa CreayroLLMM 06pasom.
[na MofenvMpoBaHns 3a60/1eBaHNA OCTEOMMENUTOM Bbl BblAgNeHbl YacTb GeapeHHol
KOCTW ¥ JiBa NepexoiHbIX ¢ios. JaHHoe pasfeneHre reoMeTpum 6bi10 caenaHo 1S Toro,
YTO6bl Ha3HaYMTb COOTBETCTBYHOLME CBOWCTBA MaTepuasioB (TaK Kak OCTEOMMENUT
COMPOBOX/AETCA M3MEHEHMEM CBOICTB MaTepuasioB KOCTw). MepexofHble crion Gbiim
BBEEHbI A1 YMEHbLLEHWS TPaAVeHTa U3MEHeHNs (IN3NKO-MEXaHUYECKMX CBOCTB Ma-
TepuaioB. TakuMm 06pa3oM, ObII0 MOCTPOEHO TPW PacyeTHblE CXeMbl: 1-9 pacyeTHas
CXeMa COOTBETCTBYET UHTAKTHON MOJE/M HOTW YE/OBEKa, 2-A pacyeTHast Cxema — Moge-
JIMPOBaHMIO 3a60/1EBaHS OCTEOMMENUTOM YacTy BepeHHO KOCTK, 3-9 pacyeTHast Cxe-
Ma — MOJEfb, ONMCbIBatOLL@As HOY MPY OCTEOMMUENINTE C BHELLHEN (DUKCUPYHOLLIEA KOH-
CTPyKUmei. Ha pucyHke 1 npeacTtasieHa reOMeTprUYeckas MoAE/b YeN0BEYECKON HOMv

130 ISSN 2079-0775. BicHuk HTY "XII". 2015. Ne 31 (1140)



Ana 3-i pacyeTHol cxembl. Ha pucyHke 2 npefcTtaBfieHa
reoMeTpuyeckas Mogenb OGefpeHHON KOCTU C BHeLLHei
(hMKCUPYHOLLIE KOHCTPYKLMENA, 1cnonb3yemast B 3-1 pac-
UETHOI CXeMe C BbleNleHHbIMY y4acTKaMmu (34eCb BBEEHbI
creayroLLye 0603HaueHNs A4 BblAeeHHbIX Y4acTKoB: — 1
- "ocTeomuennt", 2 — 1-i nepexodHbIin cnoii, 3 — 2-i nepe-
XOAHBbIA €O, 4 —OCHOBHasA YacTb KOCTW, "MHTaKTHas").
BHeLUHWIA BUA, UCCreayeMoin 06iacTii KOHEYHO-3/1eMEHTHOM
MOZENM NPeACTaB/IeH Ha PUCYHKe 3.

CxeMa HarpyeHus 1 3aKkpersieHus npeacras/eHa Ha
pUCYHKe 4, B KauyeCTBe Harpysku MpuKiafblsasiacb cuna
(pelicTBytolLlas Ha OfHY HOrYy YefioBeKa B BEPTMKA/IbHOM
MOMOXEHWN BAOMb OCK Y, CM. PUCYHOK 4), NprKnajblBaeMas )]
Harpyska Obuia paBHoin 500 H. OnpegeneHHas Harpyska Bug 1 Bug2
6y/eT COOTBETCTBOBATb HArpyske, Mpu KOTOPOVi MPOUSOAET  pycyrok 1 — Viccneyemas

paspyLueHue Koctu. HauanbHaa sennymHa 500 H cooTseT- reoMETPUUECKaA MOJIE/b
ctyeT 50 Kr — Becy yesioseka. [1pyi 3TOM Ha 3/1IEMeHT "'Bepx- YesoBeYecKoli Horv
Has ornopa” OblM HAIOXKEHbI [OMO/HUTESbHbIE OrpaHnye- (3-7 pacyeTHast cxema)

HUSt: BbIGPaHHOI OMope BblM PaspeLLeHbl TOMbKO OCEBbIE
repemeLLEHVs BAOMb MPUKNaAbIBaeMOin Harpyski. "HukHss oropa™ Oblna 3aKpensieHa Ha
HWKHEN NOBEPXHOCTMW.

.-."..'.‘:..' i
I T 5
)
UacTb 1 i
£ I-.
i
I
N ‘b
: : PucyHOK 3 — HekoTopble Harpyska 3akperinenue
PM1CYHOK 2 — FeOMeTpuuiecKas Hactn ”Igg:&'”-y emon PucyHok 4 — Cxema HarpyxeHis
Mozenb 6eapeHHol KoCTu V1 3aKpernieHna

(3-51 pacueTHast cxema)

Kak 6b1/10 U3N0XEHO BbILLE, Gbl/I MOCTPOEHbI MOAENN 15 TREX PACUETHBIX CXEM.
BapbypyembIMU napaMeTpamu Gl CBOMCTBA MATEPUAIIOB /15 YYaCTKa, MOPaXEHHOTO
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3ab0neBaHVEM OCTEOMMENNTOM, U IBYX MEPEXOfHbIX C0oeB. B mpovecce vccnenoBaHns
TpeGoBa/IOCh OMPEeae/MTL MaKCUMasTbHYH) Harpysky, Mocfe KOTOpOiA Mpov3oiaeT pas-
pyLUeHVe bGefpeHHON KOcTW. TakMM 06pa3oM, Be/MuMHA MPUKIaAbIBAeMOl HarpysKu
TaKKe SIBNAETCA BapbMpyeMbIM NapameTpoM. B Tabnuue 2 npeacTasieHsl COOTBETCTBY-
tOLLME MPOLEHTHbIE COCTAB/AOLLME MOAYNS YMPYrocTU, Ha3HauYaeMble /1 KOPTUKaSb-
HOW 1 ry6yaToii cOCTaBNAOLLIMX BeAPEHHOI KOCTW.

Tabnmua 2 — MPOLEHTHOE OTHOLLIEHWE HA3HAYAEMOTO MOZY/IS! YTPYTocTy

PacueTHas "0 . | 1-/inepexogHbili | 2- NepexoaHbIin | OCHOBHas YacTb,
CTEOMUENNT o o " "
cxema crow croi VHTaKTHast
1-4 100% 100% 100% 100%
2-9 70% 80% 90% 100%
34 60% 70% 80% 100%

Pe3ynbTaTbl YWUCNEHHBIX WUCCNENOBaHWUIA HanpsXXeHHO-AeOpMUPOBAHHOI O
COCTOSIHWA 3M1EMEHTOB HOMM YenoBeKa Npu ocTeoMuenuTe GeapeHHol Koctu. o
1TOram npoBefeHHbLIX PACHETOB M0 BCEM PACUETHBLIM CXeMaM Obliv OnpeeNieHbl KOMMo-
HeHTbl HAC 3nemMeHTOB UCCEAyeMOli MOAENMN, MaKCMaslbHbIe SKBUBA/IEHTHbIE Hamps-
YXeHUs Mo Mwsecy ans anemeHTOB BeApeHHON KOCTM (YHaCTOK, NOpaXKeHHbI 3a60/1eBa-
HMEM — OCTEOMUE/IUTOM, JBa MEPEXOAHbIX CNOS U OCHOBHAA YacTb), & Takoke MOSHble
nepemeLLeHns ans aneMeHTa "BepxHsas onopa’. MNonyyeHHble pe3ynbTaTbl PacCMOTPEHDI
6bIM ANF Pa3/IMYHBIX COCTABNAOWMX BeApeHHOM KOCTW (KOPTUKaNbHOM 1 ry6yaToii
TKaHeW). MonyyeHHble YMCNOoBbIE MOKa3aTeNnm COOTBETCTBOBaM Harpyske 500 H. bbifio
MPOBEAEHO CPaBHEHVE MEXAY CO60I MOMYYEHHbIX YMCMOBbIX MOKA3aTeNei UCKOMbIX
BE/IMYMH [/ BCEX PACUETHBIX CXEM, pe3y/bTaTbl MPeACTaB/eHbl B HUXKE MPUBEAEHHBIX
[varpamMmax.

s Tabmmua 3 — Makcumars-
PR B Taompess Hble MOJHbIE NEPEMELLIEHNS
SN DI | 3/eMeHTa "BepxHas onopa’”

(MM) Mpy Harpys3ke, paBHON

ta

= = 500 H
= — PacueTHas
3nemeHT Cxema
E @ MOZEM 1 123
I L Snevert | | | o
PUCYHOK 5 — MaKcuMarbHble 3KBUBaSEHTHbIe "BepxHAA | | O N
HaNPSOKEHNA /19 Pa3INUHbIX YYaCTKOB oropa”

KOPTUKa/bHOM YacTy 6eapeHHoi koctn (MIMa)

Ha prcyHkax 5 v 6 npefcTaBieHb! guarpaMMbl, ONUCHIBAKOLLME YIC/IOBbIE MOKa3a-
TeNN MaKCUMasTbHbIX 3KBUBANEHTHbIX HanpsbkeHuiA (MIMa) no Musecy, ans KopTUKasb-
HbIX M MyBYaTbIX COCTaBMAMLMX Pa3NYHbIX Y4aCTKOB (Y4aCTOK, MOpaXKeHHbI 3ab60ne-
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BaHVWeM OCTEOMMWENINTOM, [ABa Me-
PEXOHbIX C10A U OCHOBHas YacTb)
6eapeHHO KOCTW, COOTBETCTBEH-
Ho. Ha pucyHke 7 npefcras/eHa
JviarpaMma € MakCUMasbHbIMU
MO/HBIMA  MEPEMELLIEHNAMMN  3f1e-
MeHTa "BepXxHAA oropa” 4nf Beex
pacyeToB.

Yucnosble 3HAYEHWA UCKO-
MbIX  BEMUMH,  MaKCUMa/lbHble
MO/HbIE MEepPeMeLLEHNs  3MeMeHTa
"BepxHaA onopa” (MM) U Makcu-
Ma/lbHble  3KBUBASIEHTHbIE Hanps-
XeHua (MlMa) no Mwusecy B ane-
MeHTax OefpeHHON KoCcTW nped-
CTaB/neHbl B Tabnmuax 3 u 4 cooT-
BETCTBEHHO. Ha pucyHke 8 npeg-
CTaB/leHbl MOMS  pacnpeseneHus
SKBVBAIEHTHbIX  HampshKeHUn B
GeapeHHOA KOCTM W BHELLHel
(hMKCHPYIOLLEV KOHCTPYKUMK (ans
3-Ii pacyeTHON Cxembl), A1s BCeX
pacyeTHbIX CXEM, COOTBETCTBEHHO.

1-A pacyeTHas cxema

| et
[
PUCYHOK 8 — s
Mona pacnpe- ¢
[leneHun bt

— v

IKBVBAIEHT- L

Py

HbIX _
Hanpsbie- i L

PRt

HWI B 1C-
cneayembix
061acTsAX
mogenei s

(Ma)
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PucyHOK 6 — MakcumaribHble 3KBYBA/IEHTHbIE
HanpsHKEHVS 4151 Pa3/IMYHbIX Y4YaCTKOB My6u4aToi
yacTu befpeHHoiA kocTr (MIMa)

1L

AL L PR L R ) Harcoa peana

PucyHOK 7 — MakcumasibHble MosHbIe
nepemeLLeHns aneMeHTa "BepXHss ornopa’”

2-A1 pacyeTHas cxema 3-A pacyeTHas cxema
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Tabnmua 4 — MakcuMarbHble 3KBUBAEHTHBIE HAMPSHKEHNs
B 6efpeHHoI KocTv (MIa) npu Harpyske, pagHoii 500H

PacueTHas cxema
JMeMeHT Mogenv

1a 21 3-a

"OcTeommnenut" 8,21 5,49 6,67

1-/ nepexofHbIii cnoi KopTViKasibHas 9,52 6,8 8,39

2-I1 NepexoaHbIin cnoi KOCTb 111 9,53 11,0
OcHOBHas 4acTb, "MHTaKTHas" 17,9 19,2 175
"OcTeommnenut" 0,404 0,247 0,326

1-/ nepexofHbIii cnoi 0,469 0,344 0,419

= o [y6uaTast KocTb

2-11 NepexoHsbIi croi 0,553 0,472 054
OCHOBHas YacTb, "MHTaKTHas" 1,76 0,916 1,31

BbiBogbI. M0 utoram npoBefeHHbIX UCCNefOBaHNIA MOXHO CAENaTh CrefytoLye
BbIBOLb!.

1. BbINo onpeseneHo, YT0 MakCUMabHbIV YMC/OBOI MOKasaTesb SKBUBAIEHTHbIX
HanpsbKeHW A Mo Mwusecy COOTBETCTBYET OCHOBHOW YacTu GeapeHHOl KOCTh ans 2-i
pacyeTHOM cxembl (y4eT 3ab60/eBaHMSI OCTEOMUENIMTOM Ge3 BHELLUHEN (OUKCUPYHOLLIE
KOHCTPYKLMK).

2. Mpy MogenmpoBaH1M 3a60/1EBaHNS OCTEOMMENTOM B GEPEHHOI KOCTM YeNoBeKa
MPOVCXOAWT MepepacnpeaerieHie BOSHUKAOLMX HarnpshKeHWA, T.K. Mpy 3aboneBaHum
MPOVCXOAUT M3MEHEHNE (PM3MKO-MEXaHNYECKNX CBOICTB TKaHen GefpeHHOW KOcTU ©
Hab/MHOAAETCS YMEHBLLUEHME MPOYHOCTHBLIX XapaKTepPUCTVIK TKaHei. Mpw pacrnpeaeneHmm
Harpysku Hanbosnee Harpy>KeHHbIMM 06/1aCTAMM OKa3bIBAKOTCA 3[0P0Bble YHaCTKN KOCTW,
NPV 3TOM MPOUCXOANT YMEHbLLIEHNE HANPSHKEHWIA HA NOPaXKEHHOM Y4acTKe KOCTU.

3. Kpome nepepacnipefienieHns HanpsiXeHWiA Ha 340P0Bble YYaCTKM KOCTW Habnto-
[laeTcs yBeNMUeHe NoAaTIMBOCTY BCeli 6eapeHHO KOCTW Npu 3ab0eBaHNM 0CTeOMME-
JINTOM.

4. Mpy aHamM3e NoMyYeHHbIX MaKCUMa/TbHbIX BENIMUMH 3KBYBAIEHTHBIX Hanpshke-
HWIA FpyNnbl uccneaoBaHuid (Mpy Harpyske 500 H) OHM He MpeBbILWAKOT MPeae/ios Mpoy-
HOCTW, KOTOpbIEe COCTaBSOT 419 KOPTUKa/bHOM kocTy 160 MMa [14], and ry6uatoii —
16-22 MMa [15], TutaHa — 1000 MIMa [16]. Mpy 3TOM HaMune BHELLHEN (KCUPYHOLLIE
KOHCTPYKUMM CMOCOBCTBYET YMEHBLUEHUNIO HAMpPShKeHUI 1 YMEHbLUEHUIO MOAAT/IMBOCTY
MOpPaXXeHHO 3a60/1eBaHNEM KOCTM.
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PE®EPATU

YAK539.3

YwucroBe A0CNIMKEHHS KOHTAKTHOI B3aEMOii baratoLLapoBmx MaHesiei, 3'efHaHVX 60/ToBUM Kpir-
JIEHHSIM, Y FEOMETPUYHO HeNiHINHiIN nocTtaHosLj / O.0. AtpoleHko // BicHik HTY "XMI". Cepis: MalumHos-
HascTBO Ta CAIP. — Xapkis: HTY "XMI", 2015. — Ne 31(1140). — C. 3-11. — bibniorp.: 12 Ha3s. — ISSN 2079-0775.

[laHa poboTa NprcBAYYETLCA YMCTIOBOMY aHani3y KOHTAKTHUX 33a4 fy15 6araToLapoBux naHeneid. Ocobnm-
BOCTi MPeACTaB/eHol 3aBaqi NoNArakoTb Y A0CNIIKeHHI HanpyXeHO-Ae(hiopMOBaHOI0 CTaHy Pi3HOBILY KOMMOHOBOK
naHenei, 3efHaHNX MK CO60H0 BOTTOBMM KPIMSIEHHAM 3 3330pOM Ta HaBaHTaXKeHHSIM PIBHOMIPHO PO3MOZiIeHVM M0
BEPXHIlA KPOMLII nornepeyHnM 3ycuiniam. MeTasiesi 3epHOCXOBYILLIA CKIBAat0TLCA 3 HAB0PY TOHKOCTIHHMX rodyposa-
HUX NaHenei, sk 3eaHYHTLCA MiXK COB0H0 GOTTOBVMM KDIM/IEHHSIMM B Pi3HUX KOMIMOHYBaHHSX. B AKOCTi OMopHMX
KOHCTPYKLI Cry>xaTb morepeqHi pebpa >opcTkocTi. BonToBe 3€AHaHHS BUKOHAHO 3 3a30pOM Ta rnornepenHbol
3aTAryBaHHAM, Nif, Yac HaBaHTaKeHHS BiAOYBaETLCA BMOIPKa 3830y, fKa TATHE 3a CO60K0 BUHWKHEHHS KOHTAKTHOI
B3AEMOZT MK LANIHAPUYHOK YaCTUHOK GOSTIB | BHYTPILLHIMM MOBEPXHAMM OTBOPIB. Po3rNfaaeThea Aga BUAM
KOMIOHOBOK TOHKOCTIHHIX MaHeseid y BUrNsAj MIOCKMX CMYT, 5iKi 3€AHYHOTHCS MiXK COGOHO N0 B i GislbLLIE B rpyni B
MepLLIOMy BapiaHTi, i Yy BUF/AAl MOCNILOBHOMO YepryBaHHs y APYroMy BapiaHTi. Y [aHili MOCTaHOBLY 3aBaHHA
NPYCYTHI reOMETPUYHA | CTPYKTYPHA HEMHIAHOCTI.

KntouoBi c/1oBa: Hanpy»<eHo-AeiopMOBaHiA CTaH, MeTa/eBi 38PHOCXOBILLIR, METOZ, CKIHYEHHMX eNEMEHTIB,
cumCcTeMa CMyT, peakLi B 0ropax, reoMeTpUYHa HeMiHIAHICTb.

YK 623438

OujiHKa NPOTVUMIHHOI CTINKOCTI Nerkoi 60ioBoi konicHoi MawumHy / C.M. Bicuk, O.M. KynpiHeHko,
B.I". Kop6ay // BicHuk HTY "XMI". Cepis: MawumHosHasctBo Ta CAINP. — Xapkis: HTY "XMI", 2015. —
Ne 31(1140). — C. 11-19 - bi6niorp. 14 Ha3B. — ISSN 2079-0775.

Y po60Ti po3rnsHyTo nNpobnemy MNiABMULLEHHS PIBHA 3aXUCTy GOMOBUX 6POHbOBAHUX MaLLWH B
Cy4acHMX ymoBax X 60OBOro 3actocyBaHHf. Ha mifcTasi pe3ynbTaTiB TEOPETUYHMX AOCAIAKEHb
BU3HAYEHO PiBeHb MPOTUMIHHOT CTilAKOCTI Ierkoi 60/ 0BOT KOMICHOT MalLMHM Ta po3po6/IeHO NPONo3uLii
LL,0f0 0ro 3abe3neyeHHs. 3anponoHOBaHO BUTOTOBMATY HULLE B 30Hi pO3TaLLyBaHHS ABUIyHa He 3 6pOHbO-
Boi cTafli. Kpim TOro pekoMeHAyeTbCsi BCTAHOB/HOBATU MPOTUMIHHI CUAIHHS. MiX nnacTvHaMy noggiiiHoro
[HULLA fI0LINbHO PO3MILLYBATV €HEPrororIMHatoYi eNeMeHTU.

Kntouosi cnosa: 60110Bi 6pOHbOBAHI MaLLVHW, PiBEHb 3aXWUCTY, MPOTUMIHHA CTIKICTb, ferka
6oiioBa KoMicHa MaLLHa.

YK 685.7
MpoeKTyBaHHs 3acobiB OpraHisauii LUTYYHUX TOYOK CTPaxOBKW Ta OMopu Ans anbniHismy /

O.B. BoHpgapeHko // BicHuk HTY "XMI". Cepis: MawumHosHascTBo Ta CAIMP. — Xapkis: HTY "XMI", 2015. —
Ne 31(1140). — C.20-28. - bibniorp.: 7 Ha3s— ISSN 2079-0775.

Po3rnsHyTO OCHOBHI Cy4acHi 3aC06M OpraHisaLlii LUTY4HMX TOYOK CTPaxoBKW Ta LUTYYHUX TOYOK OMOpW.
OnmcaHo iX KOHCTPYKTUBHI 0COB/IMBOCTI Ta acrekT! BUKOPWCTaHHS, HaZaHO NepeniK repesar Ta Hefonikis. Bugine-
HO OCHOBHI HaNPsAIMKY KOHCTPYKTUBHIX MOLLIYKIB NOIMLLIEHHS XapaKTepMCTVIK ICHYIOUMX Ta MPOeKTYBaHHS HOBYX
3aC00iB OpraHizaLlii LLITYYHWUX TOYOK CTPAXOBKY Ta LUTYUHIX TOHOK OMOpY 15 a/lbMiHi3My Ta CKerenasiHHA 3 ornsgy
Ha CyyacHi BUMOTI MOMiiyHKLOHabHOCTI Ta 6e3rnekn. OnmcaHo KOHCTPYKTVBHI piLLIeHHS Ta iX CUoBWiA pospaxy-
HOK K ICHYHOUMX MOZENEN, TaK i 3anpornoHoBaHoi. PO3rsHyTO niaxia, nobynosv pobo4oro npogisio 3anpornoHoBa-
HOI MOgEni eKCLIEHTPKOBOIO efleMeHTa. OMnmncaHo OCHOBHI KOHCTPYKTUBHI 0COB/MBOCTI 3arporoHOBaHOI MoAeri
EKCLIEHTPVKOBOT O €/1EMeHTa.

KntouoBi c/ioBa: a/bMiHi3M, e1eMeHTU CTPaxoBKM, OpraHi3allis TOYOK ornopu, po6odiii npodins,
eKCLIEHTPUKOBWIA €N1EMEHT.

YK 623

OOr'pyHTYBaHHS TaKTUKO-TEXHIYHWX BUMOT [/191 PO3P0OKU MePCreKTUBHUX 3pasKiB i NofasbLLIOl MO-
[epHisaLlii BITUM3HAHMX “nerknx’” 6poHLoBaHWX aBToMobinis / P.I. ByasaHy // Bichuk HTY "XII". Cepis:
MarumnHosHascTBo Ta CAIMP. — Xapkis: HTY "XII", 2015. — Ne 31(1140). — C. 28-37 — bi6niorp. 11 Ha3s. — ISSN
2079-0775.
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