O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U005247
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 13-12-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Inmanp MapianHa MuxaisiBHa

2. Dyman Marianna M.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 01.02.04

Ha3zBa HayKoBOIi cIeniaJIbHOCTI: MexaHika fe)OpMiBHOrO TBEPHOTO Tiza

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 09-12-2019

CrneniaJIbHICTD 3a OCBITOIO: iH)KeHep-MeXaHiK-IO0CiHUK

Micue po6oTH 34,00yBaya: lnctutyt esekrpossapioBanHs iMm. €.0. Tlatona HaujonanbHoi akagemii Hayk

Ykpainu

Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kazumupa ManeBuua,l1, m. Kuis, KuiBceka 061., 03150, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CIeNiaai30BaHOi BY€HOI pagH): [ 26.002.01

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

NOJIITEXHIYHUI iHCTUTYT iMeHi Irops CiKopcbKOro" IHCTUTYT €HEPro36epeKeHHs Ta €EHEPrOMEHEIKMEHTY
Kopg 3a €IPIIOY: 247571500

Micue3HaxoaKeHHS: ByJ1. Bopmariseska 115, M. Kuis, KuiBceka 06s1., 03056, Yrpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [Tepemory, 37, M. KuiB, Kuiscbka 0671., 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHX PyOpPHK: 30.19

Tema guceprauii:
1. ledopMiBHICTh CHCTEM OCTEOCHUHTE3Y KiHI[iBOK 3 BpaXyBaHHSIM BUYy HABAHTAKEHb

2. Deformability of systems of means osteosynthesis of extremities taking into account a type of loadings

Pedepar:

1. Po3po6sieHnii MeToz, BUIPOOYBaHHS 3ac006iB ¢ikcallii nepesomiB KiCTOK IIPY HAaBaHTAXKEHHSIX 3 OGHOYACHUM
BMMipIOBaHHSM 3MillleHb TOUYOK IIepeIOMiB. 3aCTOCOBAaHMI 6E3KOHTAKTHUM CI10Ci6 U@ pPoBOro HpoTo31MOMKH, IO
I03BOJISIE PEECTPYBATU ITPOCTOPOBI NePEMillleHHSI TOYOK Ta HE YyTBOPIOE JOJATKOBUX HABAHTAXKEHb HA 00'€KT
BUIIPpOOYBaHH:. Pe3ysbTaT 3iCTaBleHHs JaHUX OTPMMaHUX METOOM LIM(PPOBOi GOTO3NOMKY 3 JaHUMU,
OTPUMaHMMU LIJISIXOM 6€3[10CePeIHbOrO BUMIPIOBAHHS NTepEeMillleHb O6€3KOHTAaKTHUM METOJIOM 3a JOIIOMOTOI0
ONITUYHOI CUCTEMH, T10Ka3aB 3a[I0BiJIbHY TOYHICTb MeTony udpoBoi PoTo311oMKHU. PO36IKHICTD Mi>K KOHTPOJIPHUMU
BMMipamMu i BUMipamHu 3a JOIIOMOTO0I0 KaJi6poBaHOro Npuiaay 3HaxosTbcs Ha piBHi (1 ... 4)%. Po3pobienuit Ta
CTBOPEHUM NIPUCTPIN 1111 HABAHTAKEHHA KiCTOK i3 CUCTEMaMU OCTEOCHUHTE3Y IIPU OJHOYACHIN IIii 0CbOBOTO
HaBaHTAKEHHS, [IOIIEPEYHOI CUJIM Ta KPYTUJILHOTO MOMEHTY. [Ipy IboMy MeTo0M LHU(POBOro pororpadyBaHHs

BHMIipIOBaJIM IIPOCTOPOBI IlepeMillieHHsI pi3HUX TOYOK IepesioMy. Po3po6sieHi MeToMKY Ta Iporpamu BUIIPOOYBaHb



BEJIMKOTOMIJIKOBUX, TAPAHHUX, IT'SICHUX Ta CTETHOBUX KiCTOK 3 MOJI€JIbOBaHUMU MEepeIOMaMU Ta CUCTEMaMU
¢dikcanii. OmepskaHi XapaKTePUCTUKY MIITHOCTI Ta SKOPCTKOCTI cucteM ¢ikcallii KiCTok 3 mepesioMaMu Ta CUCTeMaMu
OCTEOCHHTE3Y IIPU OJHOPA30BMX Ta IMKJIIYHUX HaBaHTaKEHHSX. [Ipy 1iboMy Mopsi] i3 3arasbHOIO JKOPCTKICTIO
CHACTEMU OCTEOCHHTE3Y BPaXOBYBaJIMCh IPOCTOPOBI NepeMillleHHS OKPEMUX TOYOK IlepesoMiB. Ha OCHOBI
3arponoHoOBaHoi MeTonuKU B cepenosulli Solid Work ctBopeHo nporpamHi (paiiny, gki 6a3yioTbcs Ha METOZ]
CKiHYEHUX €JIEMEHTIB i JaI0Th MOXJIUBICTb OILiHKY I1apaMeTpiB Hallpy>keHO-1e(pOpMOBAHOTO CTaHY LiINX Ta
CHHTE30BaHUX I1JIACTMHAMU [IOIIKOPKEHUX KiCTOK. Po3pobsieHa MeTouKa Ja€e 3MOTy OLiHIOBAaTH HAIIPY>KEHO-
Ie(pOpMOBaHUI CTaH KiCTKM NIPY Pi3HUX TUIAX MePEJIOMIB Ta 00MPATH HAMOIIbII CTA0iIbHY, ONTUMAJIBHY CUCTEMY
dikcauii nepenomy. OnepskaHi KputepiasbHi CIiBBiIHOIIEHHS [J151 pO3paxyHKy PiBHIB HaBaHTaK€Hb, 32 SIKUX He
BMHUKAIOTh HEJIONYCTUMI NepeMillleHHs Ta B3a€MHi [I0BOPOTH YaCTUH NepesioMiB. HeoOxinHi 111 po3paxyHKiB
IIpUBEJIEH]I IepeMillleHHS BU3HAYAIOThCS 32 PE3yJIbTaTaMU ITPOCTUX BUIIPOOYBaHb IIPU OKPEMil Jiii CTUCKY, 3TUHY Ta
KPY4€HHs 3pa3KiB KiCTOK 3 MOZ,€JIbOBAaHMMU TIEPEJIOMaMu Ta 3acob6amu (ikcalii. 3a pe3ysbTaTaMy MPOCTUX BUIB
HaBaHTa)KeHb (CTUCK, 3T'MH, KPYYE€HHS), pO3pax0BaHO NIPUBEJEHI IIepeMillleHHs AJ1s I1acTUH 11 gikcartii
[IePEJIOMIB BEJIMKOTOMIJIKOBUX KiCTOK. 32 BUBHAYEHUMHU IIPUBEAECHUMY IIEPEMILIEHHAIMY PO3PAaXOBaHi PiBHI
IOMyCTMMUX HAaBaHTAKEHb [IPY CYMIiCHIN Aii CTUCKY, 3TMHY Ta KPY4YEHHS i BUSHAa4Y€eHi 06J1aCTi Aii JOyCTUMUX
HaBaHTaXeHb. [1py fii 3a3Ha4eHNX HAaBaHTKEHb JIiHINHI Ta KyTOBI IEPEMIIIIEHHS B IEPEIOMAaX 3HAXOAATHCS B
Mesxax (Pi3iosoriyHo 06rpyHTOBAaHUX BEJIMUMH (B3a€EMHE IlepeMillleHHs B MeKax 1 MM, KyT IIOBOPOTY B Me>Kax 3
rpagnycis). [IpoBeieHO BUIPOOYBAaHHS 3 BUMiPIOBAaHHSIM IPOCTOPOBUX N€PEMIlIEHb Hal6ibll HE6E3MeYHUX TOYOK
IepesioMy ITPU CKJIAJHOMY HaBaHTaX€HHI (CTUCK, 3TMH Ta Kpy4eHHsl). [IopiBHSHHS pe3yJbTaTiB BUIIPOOYBaHb 3
pO3paxyHKaMu, IPOBEIEHNMHU 3 BUKOPUCTAHHSM JJAHUX IPOCTUX BUNIPOOYBaHb (PO37iJbHA [Iisl CTUKY, 3TUHY Ta
Kpy4Y€HHs]), I0Ka3aJl0 3aJ0BiIbHUI 30ir pe3ysbTaTiB. 3allpOIIOHOBaHI CIIOCOOHU [AI0Th MOXJIMBICTb IPUCKOPEHUX
MOPIBHSIJIBHUX OLIHOK >KOPCTKOCTI Pi3HMX CUCTE€M OCTEOCHHTE3y HAa HATYPHUX 3Pa3Kax 3 MOLEIbOBAaHMMU

nepeoMaMu.

2. The method of testing the means of fixation of bone fractures at loads with simultaneous measurement of
displacements of fracture points was developed. A non-contact method of digital photography is applied, which
allows the recording of spatial displacements of points and does not create additional loads on the object of test.
The result of the comparison of the data obtained by the method of digital photography with the data obtained by
direct measurement of displacements by the non-contact method using an optical system, showed satisfactory
accuracy of the method of digital photography. The discrepancy between the control measurements and the
measurements with a calibrated instrument is at (1 ... 4)%. A device for bone loading with systems of osteosynthesis
with simultaneous action of axial loading, transverse force and torque was developed and created. The digital
displacement measured the spatial displacements of the various fracture points. Methods and programs for testing
of tibia, talus, metacarpal and femur bones with modeled fractures and fixation systems have been developed. The
characteristics of strength and rigidity of bone fixation systems with fractures and osteosynthesis systems under
single and cyclic loads were obtained. In addition, along with the general rigidity of the osteosynthesis system, the
spatial displacements of individual fracture points were taken into account. On the basis of the proposed
methodology, in Solid Work environment software files based on the finite element method have been created,
which allow to estimate the parameters of the stress-strain state of whole and synthesized plates of damaged
bones. The developed technique allows to estimate the stress-strain state of bone at different types of fractures
and to choose the most stable, optimal system of fixation of the fracture. The criterion ratios were obtained to
calculate the levels of loads under which no impermissible displacements and mutual rotations of fracture parts
occur. The necessary displacements necessary for the calculations are determined by the results of simple tests
with separate action of compression, bending and rotation of bone specimens with simulated fractures and
fixation means. According to the results of simple types of loads (compression, bending, torsion), the
displacements for plates for fixation of fractures of the tibia are calculated. The levels of allowable loads with the
combined action of compression, bending and torsion, and the areas of validity of the permissible loads, are
calculated according to the specified displacements. Under the influence of these loads, linear and angular
displacements in fractures are within physiologically justified values oo(mutual displacement within 1 mm, rotation



angle within 3 degree). Tests were made to measure the spatial displacements of the most dangerous fracture
points under complex loading (compression, bending and torsion). Comparison of test results with calculations
performed using simple test data (joint action of joint, bend and torsion) showed a satisfactory coincidence of
results. The proposed methods allow accelerated comparative estimates of the rigidity of different osteosynthesis
systems on full-scale specimens with simulated fractures.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI IiJIBHOCTI:
ITiZcyMKH BOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HInpgnoBcekuit Mukosna CepriioBuy

2. Shydlovskiy Mykola S.

KBasmigikamis: k1.1

InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
OdiniiiHi OIOHEHTH
BiacHe Ilpi3Buie Im'sa I1o-6aTbKOBI:

1. Kyuep Mukosia Kupunosny



2. Kucher Mykola K.

KBasigikamis: 1. 1. 1., 01.02.04
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. ®epHari [1aBno Bikroposuu

2. Fernati Pavlo V.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

roJIOBYIOYOrO Ha 3aciJaHHi

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTparop

Bo6up Mukosa IBaHOBUY

BabeHko Anzpiii €niceiioBuY



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




