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AHHOTALIUS

Crpykrypa H 00bemM IMILUIOMHOM padoTsl: 55 cTp., 62 puc., 5 Tadim., 10
HWCTOYHHKOB.

KiroueBbie cJjoBa: AYKCETHUYECKHE CTPYKTYVYPHI,
OTPULATEJILHBII KOD®OUIIMEHT ITYACCOHA, KOHEYHbINU
METO/ 9JIEMEHTOB.

OO0bekT nccjeqoBaHust — OeApeHHas KOCTh Y€JI0BEKa.

Ieap padoThl — HCCIIEIOBAHUE MEXAHMYECKHUX CBOMCTB ayKCETUYECKOU
CTPYKTYpPbI B Kaue€CTBE TpaHCIUIaHTaTa O€JpEHHON KOCTH.

MeToabl HCCIEI0OBAHMS: METOJ aHAIN3a, METOJ KOHEYHBIX 3JIEMEHTOB,
METO]l HaOIIOACHUS, METOJI CPAaBHEHUS, METO]I HKCIIEPUMEHTA.

IHonyyeHHnble pe3yJbTaTbl M WX HOBH3HA: pa3paboTaHa MOJEIb
TPEXMEPHOW AYKCETUYHON CTPYKTYpbl Ha OCHOBE SIYEHKHM C BOTHYTBHIMHU
CTEHKaMH, a TakkKe MOJeNb OEAPEeHHOM KOCTH C TOCTPE3EKIMOHHBIM
oTBEpcTUEM. B pe3ynbTaTe MOJYyYEeHBI paACHpEAEICHUsT SKBHBAJIEHTHBIX
HanpsDKeHW B O€peHHON KOCcTH 0e3 MMIUIaHTaTa M C YCTaHOBJICHHBIM
UMILJIAHTATOM, a TaK)Ke€ B caMoM UMIianTate. [IpoBeneH aHanu3 nepeMeneHuit
AYEEK UMILIAHTATA.

O6s1acTh BO3MOKHOI0 NMPAKTHYECKOI0 NPUMEHEHUS] — B KayecTBE
NIPEBEHTUBHBIX MEp, MO3BOJSIOMIUX W30€KaTh HETraTUBHBIX MOCIEACTBUIN IS
MalMEHTA MOCJIE XUPYPrUUECKOTO BMEIIATEIBCTBA.

ABTOp pPabOTBI TOATBEPKIAET, YTO MPHUBEICHHBIH B HEH pacyeTHO-
AHATMTUYECKU MaTepual MPaBUIBHO M OOBEKTHBHO OTpa)aeT COCTOSHUE
HCCIIEYEMOTO IPOLEcca, a BCE 3aMMCTBOBAHHBIC U3 JIMTEPATYPHBIX U JAPYTUX
HMCTOYHUKOB TEOPETUYECKHUE, METOIOJIOTUYECKUE U METOANYECKUE TTOJIOKEHUSA U

KOHICIIIHUH COIIPOBOXKIAAKOTCA CChIJIKAMHA HAa UX aBTOPOB.



AHATALBIS

Crpykrypa i ad'ém ablmiomHai nmpanbi: 55 c., 62 man., 5 ta6n., 10
KPBIHIII.

Karouasbiss caossi: AVKCETBIUHBIS CTPYKTYPBI, AJIMOVHBI
KAD®IIBIEHT ITYACOHA, KAHYATKOBBI METAJI DJIEMEHTAV.

AO'eKT gacjieaBaHHA — CLErHABasi KOCTKA YaJlaBeKa

Mbsra paciegaBaHHsi — Jaclie/JaBaHHE MEXaHIYHBIX YJACIIBACLSY
ayKCeTbIYHAN CTPYKTYPHI ¥ SIKACIi TPAHCIUTAHTAHTA CIIETHABOM KOCTKI.

MeTtaabl AacjiefaBaHHA: METaJ aHaji3y, METaJ KaHEYHBIX DJIEMEHTay,
MEeTaJl Ha3ipaHHs, METaJ] TapayHaHHs, METa]l YKCIIEPHIMEHTY.

ATpbIMaHBbIA BBIHIKI i IX HABi3HA: pacnpalnaBaHa MaadJib TPOXMEPHA
ayKceThIYHAll CTPYKTYphl Ha aCHOBE SUDHMKI 3 YBarHyThIMI CIIEHKaMi, a Takcama
MaJIdJb CIIETHABOM KOCTKI 3 MTOCTPA3EKIIbIMHAN aATyNiHal. Y BBIHIKY aTpbIMaHbl
pa3MepKaBaHHI SKBIBaJICHTHBIX BBICUIKAY y CLIETHABOM KOCTKI 0€3 IMIUIaHTaTa 1
3 yCTaJliBaHBIM IMILJIaHTaTaM, a Takcama Yy camiM imruiaHTare. [IpaBeaseHsl
aHai3 NePaMSIIUYdIHHAY SYIEK IMILIaHTaTa.

Bobaacub MarybiMara mNpakTbhblYHAra MNpPbIMSIHEHHS — Yy SKacli
IIPIBEHTHIYHBIX MEp, SIKis J1a3BaJISIONb Ma30erHyIlb HEraThIYHBIX HACTYIICTBAY
JUTS TIAIIBICHTA TIACyIsl XipyprigyHara YMsIaHH.

A¥yTap mpampl TanBAp/Kae, INTO TPBIBEA3CHBI Yy €l pasilikoBa-
AHANMTBIYHBI MaTAPBISLUT TpaBUTbHA 1 ab'eKThIYHA aUIFOCTpOYBae CTaH
JocTeIHara TMparpcy, a yce 3ama3bluaHblsd 3 JITapaTypHBIX 1 1HIIBIX KPBIHII
TPAPATHIYHBISA, METQABIYHBIA TMaJaXdHHI 1 KaHIPMIBI  CyMpaBaIKarola

crlachbUIKaMi Ha iX ayrapay.



ANNOTATION

The diploma contains: 55 p., 62 figures, 5 tables, 10 sources.

Keywords: AUXETIC STRUCTURES, NEGATIVE POISSON’S
RATIOS, BIOENGINEERING, FINITE ELEMENT METHOD

The object of the research — Human tubular bone

The purpose of the work — study of the mechanical properties of an
auxetic structure as a femoral graft.

Methods of research: analysis method, finite element method,
observation method, comparison method, experimental method.

The results of the work and their novelty: a model of a three-dimensional
auxetic structure based on a cell with concave walls, as well as a model of the
femur with a post-resection hole, was developed. As a result, distributions of
equivalent stresses were obtained in the femur without an implant and with an
implant installed, as well as in the implant itself. An analysis of the movements
of the implant cells was carried out.

Recommendations on the usage — as preventive measures to avoid
negative consequences for the patient after surgery.

The author of the work confirms that the recounting-analytical material in
it reflects the condition of the researched process correctly and objectively, and
all theoretical and methodological concepts from literary and other sources are

accompanied by references to their authors.



