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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX pyopHK: 30.19.59

Tema guceprauii:
1. Hanpy>keno-gedopmoBaHuil cTaH 6i0MeXaHI{YHUX CUCTEM METaJI00CTEOCHHTE3Y

2. The stress-strain state of metal osteosynthesis biomechanical systems

Pedepar:

1. 3 BukopucraHHsM iHdpopmauiiHux texHoori i cucrem CT/CAD /CAE komnbioTepHoi ToMorpadii ta
iH)XeHepHOro aHasi3y po3po6yIeHO Ta BUBYEHO MOJIejli HEOJHOPIAHUX aHI30TPOINHUX NepOPMIBHIX CepeloBHIL
bioMexaHiyHUX cucTeM. Briepie po3po6eHo MeTol, 004YnciIeHHs apaMeTpiB PpyHKLioHanbHOI HagiiiHOoCcTi BMC 3
KOHCTPYKIiSIMM METaJIO0CTEOCUHTE3Y Ta iMmnsaHTaMu. Ha OCHOBI OLIiHOK TOJIOBHUX I10Ka3HUKIB TPAHUYHOTO CTaHy
BEMC npoBeneHo OLiHKY apaMeTpiB QyHKLiOHaNbHOI HanlinHOCTI BMC "HMXXHS KiHIIiBKa 3 TEPEJIOMOM i 30BHIIIHIM
araparoMm ¢ikcanii KiCTKOBUX yJIaMKiB" [IpY TPAaHCIOPTYBAaHHI MOCTPaXXIaNNX CaHITApHUM KOJIiCHUM 3aco6om, BMC
KOJIHHOTO CyTI100y IIPU BTPATi )KOPCTKOCTI 3B's1I30K HAKOJIiHKA i JBOX TUIaX IMCIIa3ii crerHoBoi Kictkyu, BMC
HVDKHBOI 1IEJIENN 3 TIEPEJIOMOM i KOHCTPYKIi€ero ocrecuHTe3y i BMC "menena - 3y6HMI MOHOGJIOYHMI iMIIJIAHT -
CYIIPaKOHCTPYKILis" TPy PYHKIIOHAJIIBHOMY HaBaHTaKeHHi.PO3p0o61eHO aJiropuTM i TporpamHe 3a6e3rnedeHHs

"Chitach" nysg aHasnizy nsou; KOHTaKTHUX [IOBEPXOHb i BEJIMYMH I'PaJli€eHTiB KOHTAKTHUX TUCKIB (ABTOPCbKE



cBimoTBO N2 49485; 3as8:1. 14.03.2012; 3apeectp.18.05.2012).Pe3ynbTaTtit po60OTU 3aCTOCOBYIOTHCSI B OOI PYHTYBaHHI
IOCTOBIPHOCTI CTparTerii Iy1aHyBaHHs XipypriyHOro BTPy4YaHHS 4J1s1 BiHOBJIEHHS QyHKUioHaIbHOCTI BMC
JIIOJICBKOTO Tijla B MPOBITHUX MeIMYHUX 3aKa1afax micta Kuesa. KiouoBi ciioBa: mozesi nedopMiBHUX Ti
6i0JI0TIYHOTO [TOXOPKEHHS, bioMeXaHiUHA CUCTEMA METAJIO0CTEOCUHTE3Y, HAIIPY>KEHO-1e(POPMOBAHUI CTaH,
KiCTKOBa TKaHMHA, X, 3B's13KH, PpyHKLioHaMbHE HaBaHTaxeHHs, CT, CAD, CAE indopmarniiiHi TexHoorii,

004U CII0BATIbHUI €KCIIEPUMEHT.

2. Developed and studied the deformable enviroment models of damaged biological structures, metal
osteosynthesis constructions and implants. With the use of information technologies and numerical SSS simulation
algorithms of biological structures connected with the manufactured bodies the first time developed a method for
calculating the parameters of functional reliability biomechanical system (BMS) with osteosynthesis and implants.
On the basis of estimates of the main indicators of the BMS limit state for the first time evaluated the functional
reliability BMS "lower limb fracture and the external apparatus fixation of bone fragments" while transporting the
patient in sanitary wheeled vehicle across the off-road, bending of knee BMS with loss of patella ties rigidity and
two types of bone dysplasia, mandibular BMS with fracture and osteosynthesis and BMS "jaw - mono-implant -
supra-construction" under the functional load. A software algorithm "Chitach" was created to analyze the surfaces
contact areas and gradients values of contact pressure (copyright certificate N2 49485; appl. 14.03.2012; registered
18.05.2012). The results of this work are used in justification planning strategies of surgical intervention to restore
biomechanical functionality of the BMS of the human body by leading doctors in Kyiv. Keywords: deformable
model of biological bodies, biomechanical osteosynthesis system, stress, deformation, bone, cartilage, ligaments,
functional load, CT, CAD, CAE information technology, computational experiment.
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