BIAI'YK
Ha JucepTaliiiHy podoTy
Mycienko Onpru CraniciiaBiBHU
Ha TeMy «MILHICTb Ta 1eQOPMIBHICTH CUCTEM OCTEOCHHTESY 3 ypaXyBaHHAM
BJIACTUBOCTEN YLIKO/DKEHOI KICTKOBOT TKAHMHU Ta i1 IITYYHUX 3aMiHHUKIB»,
NpeACTaBieHy Ha 3100yTTs cTyneHs noktopa dimocodii
] B rajly3i 3HaHb13 — MexaHiuHa iHKeHepis
3a cneuianpHicTio 131 — [pukinagna mexadika

AKTya/JbHicTH 00paHoi TeMH

Buxoas4u 13 npumynieHHs, 1O JIIOJMHA — L€ BiHElb HPUPOAHU, SKAa XXMBE 3a
BJIACHUMH 3aKOHAMH, a IIPUPOJIA Lie [UKEPETIO PeCypCiB AJs i1 )KUTTEMISUIBHOCTI, PO3BUTOK
METO/IiB OIlepaliiiHOro JiKyBaHHS TPaBM OMOPHO-PYXOBOTO anapary JIOAUHHE € OJHICI0
3 TOJIOBHMX 3a7a4 Cy4acHOl MEIULIMHM, 1 TpaBMATOJIOTil, 30Kpema. AKTyajbHICTh
JOCJIIJPKEHb CUCTEM OCTEOCHHTE3y OOYMOBJIEHA TAKOX 3POCTAHHAM KiJLKOCTI TpaBM,
BKJIIOYHO 3 TpaBMaM{ OJAEP)KAHUMH IIPU JOPOXKHBO-TPAHCIOPTHUX MPHUTOAAX, Y
BifiCbKOBUX KOH(]JIIKTaX, Ha BUPOOHULTBI Ta B MOOYTi, IKi BUMAratoTh po3po0KH OijbIi
eQeKTUBHUX cocobiB Qikcallii ynamMKiB KiCTOK MpH IepeioMax i CTBOPEHHS HAMIHHUX
KOHCTPYKLIH A7 1X 3aKpinieHHs. TakuM 4dHOM, BUBYEHHS AeOpMyBaHHs i MiIHOCTI
CHCTEM OCTEOCUHTEe3Yy IIPU PI3HUX BUJAX MEPEOMiB Ta THIIIB CUIOBOTO HABAHTAKEHHSI €
aKTyaJlbHOKO 3a1a4€l0 Cy4acHOI MeAMIMHU. BaXIMBUMU 3QJIMIIAETHCS i METOAUKU JJIst
iX JikyBaHHS Ta MeToAu ¢ikcauii 3MillleHb YaCTHH KICTOK IPHU PI3HUX BHIAX
HaBaHTAXEHHS, L0 AO3BOJIAE IOJETUIMTH ONY>KAHHS JIIOAVHU 1 3MEHIIUTU BapTICTh
3aTpar Ha JIIKyBaHHS.

Ouninka o0rpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB AUcepTaii, iX 10cTOBipHOCTI
TA HOBU3HH.

HayxoBa HoBu3Ha poboTU mojsirae y po3poOili HOBUX METOMIB 1 MaTeMaTHYHUX
MoJzeseil s AOCHiIKeHb MIIMHOCTI 1 Je(OpMIBHOCTI CHCTEM OCTEOCHUHTE3y MJis
TPaBMATHYHUX MEepPesIOMIB KiCTOK, 5IKi BPaxOBYIOTh MEXaHiYHi BIACTUBOCTI KiCTKOBOI
TKaHWHU, BKJIOYAKOUYM 11 aHI30TpOIilo, Aerpajallilo MpU BOTHENAJbHUX INEpeIoMax,
pereHepaliio y mpoleci 3polyBaHHsl Ta MPOBEICHO X 3aCTOCYBaHHS NPH AOCIIIXKEHHI
e()eKTUBHOCTI CUCTEM OCTEOCUHTE3Y.

JlocTOBIpHICTD pe3yJibTaTiB pOOOTH TIPYHTYEThCS Ha BUKOPUCTaHHI BIIOMHX
METO/IB MeXaHiKu JeQOopMOBAHOTO TBEPAOro Tida Ta BUKOPUCTAHHAM METOLY
CKiHUEHHMX €JIEMEHTIB Ta €KCIEePHMEHTAIbHUX JAOCIUKEeHb. Yce Iie Ja€ IiICTaBy
BBXKATH PE3YJIbTATH, IKi OTPUMaHi y nuceprauiiiHiii poboTi, € JOCTOBIPHUMH.

Jluceprailis BHKOHYBaJIacsi BIAMOBIAHO JO IUIAHYy HAyKOBUX JOC/IIXKEHb,
npoBeAeHuX Ha Kadeapi AMHAMIKK 1 MiHOCTI MalIMH Ta onopy MartepianiB HaBuanbHo-
HAYKOBOI0 MeXaHiKO-MalMHOOyAiBHOrO iHCTHTYTY HalioHaJbHOTO =~ TEXHIYHOIO



yHiBepeutery Yipainu «KuiBcbkuil nonitexHiunuii inctutyt iM. Irops Cikopcbkoro.
3n00yBa4 npuiimana y4acTs K BUKOHaBeLb y AepikaBHiil Temi «Po3pobka HOBUX 3ac00iB
A1arHOCTUKU MilnHOCTi Ta HagiHocti BMI[ «kictka — Ccyrjob6 — IMIUIaHTaT» 3
ypaxyBaHHSM YLIKOKeHb OloNOridyHUX TKaHUH» (Hepxpeectpauis Ne0115U000643),
JOroBOpax INpo CIiIbHY HAyKOBO-HOCHiAHY HisuibHicTh Mix HTTY «KIlI», HJJI
xadenpu JIMM ta OM, Ta IuctutyTOM OpTomnenii Ta TpaBMarosorii AkageMii MeauYHuX
HayK YKpainu (naboparopiero OiomexaHiku), YKpaiHCbKOI BiCBKOBO — MeIUYHOI
axkajemii (kadepa BiliCbKOBO METOAUYHOT Xipyprii).

Ouinka 3micTy aucepranii, ii 3aBepiueHicTb TA JOTPUMAHHS NPHHUHIIB
aKajeMiuyHOI 100pouecHOCTI

3a cBOIM 3MICTOM Aucepraliiina podota Mycienko Onbru CTaHicaaBiBHY IIOBHICTIO
Binnosigae Cranpapty Buuioi ocsité 3i 131 — IlpukiagHa MexaHika Ta HampsaMKam
JOCIIKEeHb BIIIOBIAHO 10 OCBiTHBOI mporpamu Ilpukianna Mexanika. Jlucepraiiiina
po0oTa € 3aBeplIeHOI0 HAYKOBOIO MPAIIElO i CBIAYKMTE PO HAIBHICTh OCOOUCTOrO BHECKY
3n00yBaua y HayKoBUH Hanpsm «bioMexaHikm.

PosriisHyBLIM 3BIT NOAIOHOCTI 3a pe3yibTaTaMu MEepPeBipKy AucepTaliiiHol podoTH

Ha TEKCTOBI CHIiBHAAiHHI, MOXXHa 3pOOMTH BHCHOBOK, IO [ucepTaliiiHa pobota
Mycienko O. C. € pe3ynbTaToM CaMOCTIMHMX MOCHTIIKEHb 3100yBava i HE MICTHTH
eneMeHTIB  (danbcudikauii, xomminsuii, QalOpukanii, mariaty Ta 3aM03WYEHb.
BukopucTtani ifei, pe3ynbTaTd 1 TEKCTH IHIIKMX aBTOPIB MalOTh HaJEKHI MOCUJIAHHS Ha
BIJITOBIJIHE J)KepeJIo.

MoBa Ta cTH/Ib BUKJIAIEHHS Pe3yJ/bTATiB.

Hucepraiiiss CcKJIafaeTbcss 3 YOTUPOX PO3ALTIB, BHCHOBKIB, Ta CIHCKY
BUKOPUCTAHUX JITEPAaTypHUX JKepell, 3arajlibHui oOcsar aumceprauii CTaHOBUTH 172
cropiiku. Pobota mictuth 111 pucynkis, 14 Tabmunps i 2 noxatkiB. bibniorpadiunuit
CIUCOK BKJtoYae 184 niteparypHux mKepesia BITUM3HSHUX 1 3apyOi>KHUX aBTOPIB.

Y BCcTyni poOOTH OOTPYHTOBaHA aKTyaJIbHICTh TEMU JOCTIIKEHHS, BA3HAYEHO METY
1 337124l IOCHiIXKEeHb, TTOKA3aHO 3B'S30K i3 HAYKOBUMHM MPOrpaMaMi, IJIaHaMU TEMaMHU,
BUCBITJICHO HAYKOBY HOBHM3HY Ta MPaKTUYHY 3HAUUMICTh OTPUMAHMX pe3yJbTaTiB.
BusHayeHo ocobucTuii BHeCOK 3m00yBaya B myOJikalisx Ta piBeHb ampoodarii
pe3ynbTaTiB JUCepTallii.

B nepiinomy po3/iisii HaBeIeHH OTJIsi JIITEpaTypH Ta HAlIPSIMKH PO3BUTKY Cy4acHHUX
TEXHIYHUX 32CO0iB ISl OCTEOCUHTE3Y.

OcTeocuHTE30M Ha3UBalOTh OIEpaTHBHE 3’€HAHHS YJaMKiB KICTOK 3 METOIO
CTBOPEHHs CIPUATIMBHX YMOB [JIsl 3MA1MCHEHHS TPUPOAHOTO Ipoliecy KICTKOBOI
perenepauii. 3aCTOCOBY€EThCSI MPH JIIKYBAHHSIX CBDKHUX TepesioMiB ad0 MepesoMiB, 110
HEMPaBUJILHO 3pOCKHCh abo He 3pOCIWCh B3araji HpU JIIKyBaHHI TpaJuliiMHUMU
Merojamu. MeTor OCTeOCHHTe3y € 3abe3nedeHHs (ikcauii CIiBCTaBJICHUX YJIAMKIB,
CTBOPEHHS YMOB JIJIsi TX 3pOIIEHHS Ta MOHOBJIEHHS TICHOCTI Ta QYHKIIN KICTKH.



OcHoBHUM Yy JIKyBaHHI IepPeIOMiB € IOCTATHs PENo3uilist (CIIBCTABIEHHS YIaMKiB
JJid  3pOIUEHHs KICTKM) Ta HanidHa ¢ikcanis ynaMmkiB. Bigmiveni Hemoniku
KOHCEPBATUBHUX METOMIB JIIKyBaHHs (TillCOBi MOB’SI3KU, CKeJI€THE BUTSDKIHHS), L0 HE
J03BOJISIIOTL  JOOMTUCS IIOBHOTO 3HEPYXOMIICHHsI YJAMKiB, MOPYLIEHHS Tpodiku
(mpouecy HaAXOMKEHHS TOXXMBHUX PEYOBHH), LI0 NPU3BOAMUTL O 3MiH y M’s13ax i
cyrnobax, po3BUTKY YCKJIQJHEHb CEepIEeBO-CYJMHHOI CUCTEMH, TPHUBAJIOTO OOMEKEHHS
aKTUBHOCTI XBoporo. OnepaTuBHe JIiKyBaHHS MEPEJIOMIB Ta X HACHIIKIB 3aMIIAETHCS
METOJOM BUOOPY XBOPOT0, 320€3MeUyOUy BUIKE Ta AKICHE 3arOl0OBaHHS 1 BiJTHOBICHHS
GYHKLIH KiHIIBOK.

He3aznoBinbHI pe3yibTaTd BHUKOPUCTAHHS KOHCEPBATHMBHUX METOJIB JIiKyBaHHS
3MYILLLYIOTb PO3pO0JISITU HOB1 Cy4acHi TEXHOJIOTIT JIKyBaHHS MIepeIOMiB JOBTUX KiCTOK Ta
ix Hacniakis. lle no’s3aHe 3 LUIMM KOMIUIEKCOM I1H)KEHEPHO-TEXHIYHHMX 3a/ad:
PO3pOOKOI0 HOBUX MaTrepialliB 1 CIIaBiB, pO3POOKOIO Ta MPOSKTYBAHHSIM HOBUX CyYacHUX
MeToAIB (ikcallii, Kl € HallOUIbII TOIiTPHUMHE 3 TOUKH 30py OioMeXaHiKH, Teopii onopy
MarepiaiiB Ta 00rpyHTOBaHUX GOPM i pO3MIPiB KOHCTPYKILI.

Y npyromy po3aull onucaHi MeToau Ta 00’€KTH JoCiiXeHb. B excrnepumeHTax
BUKOPUCTOBYBaIM Mpenapatu KICTOK Jrojeil, ski Oymm B3sTi i3 OlomaTepiamy
aMIyTOBaHUX KIHI[IBOK, LIO mimjsramy ytuiizanii. [lpd LboMy BHKOPHCTOBYBAIU
KiHLiBKU Oe3 matosioriuHux 3MmiH. Ha KicTkax yTBoproBaiu HeOOXiJHI IMepeoMH, SKi
¢ixcyBanuch pizHuME 3acobamu (dikcallii nepeaoMis.

Pexxumu BunpoOyBaHp OynuM MakKCHMalibHO HAONMOKEHI J0 pealbHUX PEXUMIB
¢izlonoriyHoro HaBaHTakeHHs. OKpiM CTaTUYHMX HaBaHTaXEeHb Ha  KICTKU
JOCJIJKYBaJlach 1X MOBEMIHKA MPH Jii HUKIIYHOI0 HaBaHTAXXEHHS JJIs iMiTalil Xoa60H.
Hedopmanii i mnepemilieHHS TMOLIKOIKEHOI KICTKA 3 CHCTEMaMU OCTEOCHUHTE3Y
IIOpPIBHIOBANU 3 BiJIMOBIIHUMH XapaKTEPUCTUKAMHU HEMOLIKOMIKEHUX KiCTOK, sKi Oyyn
nigaani Ail 3a TUMU )X HaBaHTaKEHHSIMHU. |

Jlnd 3aKpinuieHHs 3pa3KiB y BUIIPOOyBalibHIl MalliHi OyJIi BUKOPUCTAHI ClielialibHi
IUIACTMACOBI T'OJIOBKHM, SIKI BUTOTOBJBSUIM JJIsi KOXKHOI KicTKH okpemo. [ledbopmarii
rOJIOBOK CKJlafaiu He Oinbiie 3...5% Big aedopmariii KiCTOK, 10 JOCIiIKYBalHCh.

ExcrniepuMeHTH BUKOHYBAJIM 3 BHUKOPHUCTAHHSM BUIPOOYBAJIBHUX MalIUH cepil
TIRA—test LUIIXOM CTUCKY, 3TUHY Ta KPYyUEHHS 3pa3KiB.

Jlis MOJiesioBaHHs HaBaHTaXEHHS Ha KICTKH JIFOAWHY MPH X001 JOCIIHKyBaIach
iX moBeJiHKa MpU LMKIIYHOMY aCUMETPUYHOMY HABAaHTAKEHI NMpPH PI3HUX 3HAUSHHSX
MiHIMaJIbHUX 1 MaKCUMaJIbHUX HalPYXEHHSIX LUKy Ta IX TPUBAJIOCTI.

Ilpu BuMiproBaHHI Iedopmalliii CHCTEMU OCTEOCHHTE3Y BUKOPHCTOBYBAIHM JATYHK
nepemillieHb BUIPpoOyBaIbHOI MalluHK Ta udpoBy GOTO i BiZeo 3HOMKY IpH HasIBHOCTI
KOHTPAaCTHUX MITOK Ha JOCHi[KyBaHOMY OO0’€KkTi. 3a JOMOMOIOI0 IPOTPaMHOIO
3a0e3Me4eHHs Uil 00poOku HuGPOBUX 300pakeHb NEpeMillleHHs MK pelnepHUMU
TOYKAMM B MM BH3HAuajJd 32 JOMOMOIOI0 MepepaxyHKy Aedopmanii B MIKCEISIX 3



BUKOPUCTaHHsM MacIITaOHOTO Koe(illieHTy.

B TperroMy po3aini moAaHi pe3yibTaTH E€KCIEPUMEHTAIbHUX JJOCIiIXKEeHb
ocobsmBocTeld  medopmyBaHHS pi3HUX o6nacteil mepenomiB KiCTOK. 30Kpema,
npoaHanizoBaHi  3acobu  ¢ikcaiii mepenoMiB  BEJIUMKOTOMINKOBOi,  TapaHHOI
(Hanm’aTKOBOT), CTErHoBol Ta M’sCTKOBOI KicTok. IlpoananizoBaHa e(eKTUBHICTH
dikcauii nepesomis npu Ail 0CbOBOrO CTUCKAHHS, MIONEPEYHOrO 3TUHY Ta KPYUEHHS UL
YMOB CTaTM4YHOIO Ta LHMKIIYHOTO HaBaHTaxeHb. KOHKPETU30BaHi MaKCHMaJIbHO
JOIyCTUMI HAalpy>KeHHs, [0 He MPHU3BOAATH JO pPYHHYBaHHS Ta BUHMKHEHHs
HEJOMYCTUMUX 3MillIEeHb BiIJIAMKIB KICTOK.

ITokazano, 110 BiZHOIIEHHS MOAYJIB MPYXXHOCTI B HanpsiMKax Opi€HTallii OCTEHIB
710 MOJyJiB B NEPHEHIUKYJIIPHOMY HarpsMKy ckianae Bing 1,14 mo 4,02. Anizorpomis
NOBEAIHKU KICTKOBOT TKAHMHU TaKOX CIOCTEPIraeThCs MpH pellaKcailii Ta MoB3y4oCTi.

ExcnepumenTamMu MiATBEPAKEHO, 1O CTEMiHb 3BOJOYKEHHS KiCTKU JOCUThH CUJILHO
BILIMBAE Ha 11 MeXaHI4H1 BJACTUBOCTI. TOMY 1 OTpUMaHHS OUIbIN JOCTOBIPHUX JAHHUX,
3pa3Kd KICTKOBOI TKaHWUHM MICNs BHJIyY€HHs 3 Tija JIOAMHHU, DOTPiOHO 30epiratu 3a
YMOB, 1K1 HAOIHIKEH] 10 HasiBHUX B TUI1 JIFOJMHM.

Ha ocHOBI excrepuMeHTIB 1 po3paxyHKiB JOBENEHO, IO KiCTKOBAa TKaHUHA €
HeJIIHIHHO B’ I3KONPY)KHUM MaTepiajloM.

Bu3HayeHa 3aleXHICTP MEXaHIYHUX XapaKTEPUCTUK KiCTKOBOI TKaHMHU Bia iX
PEHTIEHOJOrYHOI IIILHOCTI, 10 Aa€ MOXJIMBICTh CTBOPIOBATH KOMII FOTEPHI MOJEI 3
MaKCUMaJbHUM HaOJIMKEHHSIM pe3yJIbTaTiB 0 peanbHuX. MoOACTIOBaHHS XIpypridvHOTO
BTPYYaHHs Ta IPOrHO3yBaHHS HOro pe3ysbTariB, JO3BOJISE 3MEHIIUTH YACTOTY IIOMUIIOK
Ta YCKJIAJHEHb NPU PEKOHCTPYKTHBHO-BiIHOBJIIOBAJILHOMY 3 HAacHiAKaMH JIIKyBaHHs
HaLl€HTIB 3 MOUIKOMKEHHSIM TOMIJIKOBOTO CYyTrio0a.

BcTtaHoBlieHO, 1110 001aCTh PO3MOBCIOKEHHS MTOMIKOKEHb KICTKOBOI TKAHUHH TIPU
BOTHENaJIbHOMY mnepesiomi jgocsrae 40 MM BiJ Miclsl MepejoMy, a 3MIHU KOPCTKOCTI
CTaHOBJIATH 10 20% Bi/Jl AKOPCTKOCTI IHTAKTHOT KiCTKH, 1110 HEOOX1IHO BPaxOBYBaTU NpU
3aKpilNIeHH] CTPUIKHEBUX anapaTiB 30BHIIIHBOI (ikcallii mepeaoMis.

BuznadeHo, 1o 301IbIIEHHS KyTa HAXUJTy CTEPKHIB MiABUILY€ OPCTKICTh CUCTEMU
[IPU CTUCKY, 3TUHI Ta Kpy4YeHHi. 3anpornoHOBaHO pallioHAIbHE PO3TALlyBaHHS CTEP)KHIB,
sIKe BPaxOBY€ HasBHICTb oOJiacTeil merpanaiii KicTKOBOI TKAHUHH 1 KOMIIEHCY€E BTpaTy
YKOPCTKOCTI KICTKOBOI TKaHUHHU.

JlocnipkeHo aedhopMyBaHHS CUCTEM «KiCTKa 3 mepesioMoM — 3aci0 ¢ikcauii» Ha
eTanax pereHepaiii KicTKOBOI TKAHMHU MiJ Ji€}0 CTUCKY Ta 3ruHi. BeraHoBieHo, 1o
YTBOPEHHUU pereHepaT CyTTEBO IMiJIBUIILYE KOPCTKICTh CUCTEMHU «KICTKA 3 IEPEIOMOM —
KICTKOBUiI pereHepart — 3aci6 ¢ikcamii. 3anponoHOBaHO i MiATBEPIKEHO MOKIUBICTH
BUKOPUCTAHHS  TOJIMEPHHX  3aMiHHUKIB  pereHepary  IIpH NPOBECHHI
€KCHEPUMEHTAIbHUX JOCILIKEHb KiCTOK.

Po3po6iieHo MaTeMaTU4Hy MOJIENb IS BpaxyBaHHs BHECKY pereHepary y B3a€MHI



3MILECHHS TOYOK II€PEJOMiB Ta OLIHKA JAONYCTUMHX HAaBaHTaXeHb Ha KiCTKY.
PospaxoBani piBHI JOINYCTUMHUX HaBaHTaXKEHb, SKi MOXXHA NPHUKIAJATH A0 KiHLIBKU 3
BpaxyBaHHsM BIIOMUX JONYCTUMHUX B3a€EMHUX MEPEMIIlIEHb TOUOK IIEPENIOMY.

YUerBepTuii po3all INPUCBIYCHHUH JOCTIHKEHHIO XapaKTEPUCTHK YKOPCTKOCTI
anaparip 30BHIIIHBOI Qikcamil Npu pi3HUX BapiaHTax pO3TAlIyBaHHS CTEPIKHIB.
Komm’roTephi Moziesli cUCTeM «BEIIMKOrOMINIKOBa KiCTKa — anapar 30BHIIIHbOT (ikcariiy
Oyno cTBopeHo B mporpamHomy kommiekci SOLIDWORKS, nicis 4oro reomerpuusi
MOJIelll CUCTeM IMIopTyBanuch B naker ANSIS.

Posriaspanuce 4 BapiaHTU PO3MIIEHHS CTEPIXKHIB TOCIIIKYBAHOI MOJENi, 110
B/NOBIJIAJIO CUCTEMaM, SIKi peai3oByBauCh B €KCIIEPUMEHTI.

Jia nobynosu 3D wmogeneit kicTok OyJio BHKOPUCTaHO JaHi 31 3HIMKIB
KomIl'toTepHoi Tomorpadii nux 3paskis. Po3mipu amnapariB 30BHimHBOI dikcanii Ta ix
pO3MIilLEHHs] Ha KicTi OyJo OTpUMaHO 3 HATyPHHUX €KCIIEPHMMEHTAIbHUX CHCTEM.
MexaHi4HI XapakTepUCTHKH KICTKOBOI TKAHUHU OTPUMaHi 3a JaHMMU HaTypHHX
€KCIIePUMEHTIB.

3a pe3yabTaTaMu AOCIIKEHb OyJIU MOPIBHSHI )KOPCTKOCTI B 00’ €MHIM, CTep)KHEBIiM
Ta OasouHid cucremax. [lokazaHo 30ir pe3ysbTaTiB €KCIEPUMEHTY 3 pe3yjbTaTaMu
KOMIT JOTEPHOTO MO/IE/IOBAHHSL.

[TinTBepikeHo, LIO HalMEHINYy J>KOPCTKICTh Mae CUCTeMa 3 BiJaJeHUMHU
CTEpXKHSMU, a HalOUIbIly - CHCTeMa 3 PO3TalllyBaHHSAM CTEPXKHIB mig KyToMm B 60°.
OtpumMano pobouy MaTeMaTH4YHy MOJAENb JJIs JOCHAIDKEHHS IHIIMX BHUIAJKIB
HaBaHTAKEHHs, sIKi HEMOXKJIMBO JOCIIUTH €KCIIEPUMEHTAIILHUMHA METOJaMU.

BucHoBKY y3araibHEHO MPEACTABIISAIOTh MaTepiaay JOCTIKEHHS 1 CTUCIIO NOJAI0Th
OCHOBHI pe3yJibTaTu poOOTH.

Huceprarniiina po6ora opopmiteHa BianosigHo g0 BuMor Hakazsy MOH Ykpainu Big
12 ciunst 2017 p. Ne 40 «IIpo 3aTBepmKeHHs BUMOT 10 OGOPMIIEHHS AUCepTaLii».

OnpuiiogHeHHs pe3y/ibTAaTiB AucepTaLiiiHOl po0OTH.

HaykoBi pesyibratd muceprtaiii BucBiTIeHI y 20 HaykoBHX myOuikalisx
3n100yBaya, cepen s[KuUX: 3 CTAarTi y HAyKOBUX BHUJAHHAX, BKIIOYEHUX HA ATy
OomyONiKyBaHHSI 10 IMepesiky HaykoBuX (axoBux BUAaHb YKpaiHu; 1 crarrs y
nepioAMYHUX HAyKOBUX BUJAHHSX, MPOiHAEKCOBaHUX y Oa3ax maHux Web of Science
Core Collection ta Scopus, 3 skux | cTaTTs y BHAaHHI, BIJHECEHUX IO TPETHOIO
kBaptuiiB (Q3) BianosinHo no kiacuodikarii SClmago Journal and Country Rank a6o
Journal Citation Reports; 1 nateHT YkpaiHu Ha KOPUCHY MOZEIIb.

Takox pesynbraTd aucepraiii Oyau ampoOoBaHi Ha 13 HaykoBHX (axoBux
KOH(pepeHLsX.

JlonaTkoBO pe3yibTaTd AUCEPTALiMHOrO JOCTIPKEHHS BHCBITIEHI y 2-X
'HayKOBUX MyOJiiKalisiXx B HAYKOBUX MEIMYHUX BUAAHHAX YKpalHU.



PesynbraTu aucepraniiHoi poOOTH MOBHICTIO PO3KPUTO Y HAYKOBHX IMyOIiKaIlisx
aBTopa. B ninoMy poboTa BUKOHaHA HA BUCOKOMY HAyKOBOMY piBHi, HAallMCaHa TEXHIYHO
IPaMOTHO, TOCUTb JIETKO CHIPUMMAETLCA cHelianicTaMy BilOBIAHOTO MPOMIIIIO.

Taxkum yuHOM, HayKOBI pe3yJbTaTH ONMUCaHI B AMCEPTALiMHIA poGOTI IOBHICTIO
BUCBITJIEH] Y HAyKOBUX ITyOJikailisx 3q00yBaya.

Henonixu Ta 3ayBakeHHs 10 AUcCePTALiiHOI po0OTH.

1. B pmopatkax mnopaHi pe3yibTaTd pO3PaxyHKIB [JIsi TPbOX MOAENeH: s
CTEpP)KHEBOI CUCTEMHM, NPU BUKOPUCTAHHI OallOK Ta TNPOCTOPOBMX €JIEMEHTIB. Ale
BMCHOBKHU IIPO IEpeBaru TUX YW IHIIMX Mojesedl BiacyTHi. MaOyTh 3aBXau MOTPiOHO
poOuTH BUOIp MIXK TOUHICTIO Ta 3aTpaTaMu Ha X BU3HAYEHHSI i 3pYYHICTh BUKOPHCTAHHS
B po3paxyHkKax. XoTi10csa 0 yTOUHUTH, SiKi 0a30Bi €KCIIEpUMEHTH BHKOPUCTOBYBAJIUCH
JJis BU3HAYEHHs MEXaHIYHMX XapaKTepUCTHK MatepiaiiB. [Hdopmalis mpo 3arparu
MalIMHHOIO 4acy IIPU BUKOPUCTAHHI TpbOX BUUIE3raJaHux Mojeseil B aucepTauii Ha
HPUBOJUTHCS.

2. EnemeHTOM HOBU3HHM JaHOI poOOTM HEOOXiAHO BBAXAaTU 3aCTOCYBAHHS
HeJliHiiHOoT Teopil Tuny 0. M. PaGoTHOBa, 1110 103BOJIUJIO iICTOTHO PO3IIUPUTH 00JIACTh
11 3aCTOCYBaHHs Ta BUBHAUCHHS XapaKTEPUCTUK JepopMyBaHHs O10JIOTrYHUX MaTepiaiB.
JUis BU3HAUEHHS PIBHAHb CTaHy LMKJIIYHUX TIPOIECiB TpPU BUKOHAHHI YMOB
iHBapiaHTHOCTI (PYyHKUIN MOB3Yy40cTi Ta penakcailii (3.18) BBOAUTHCS MOHATTSA KBaHTLJIA
CTaTUCTUKH, SIKE MEHILEe JESIKOro HOoro KpUTUYHOrO 3HAYCHHS, 10 BU3HAYAETHCS 13
creyiaipHuX Tabnuup. SAx 6u Bu posmudpysanu oro BU3HaYeHHS Ta 10 OpUiiManocs
32 MAKCHMaJIbHY [IOXMOKY NpU ONHUCI UUKIIYHUX AePopMalliii Ta HapyKeHHs?

3. KicTku XUBUX ICTOT 1 JIIOJUHH, 30KpeMa, SIBJISIOTH COOOK JOCHTH CKJIAIHI
KOHCTPYKLIT, sIKi BIOCKOHATIOBAJIMCH MPUPOIOIO TUCAYI 1 TUCAY] pokiB. ToMy i moTpiGHO
BJIOCKOHAJIIOBATH ICHYI04I MeToau jiKyBaHH:. IIITydHuM 3amMiHHEKaM KiCTOK Tpeba OyIio
O NpUAIIMTH 3HA4YHO OiNbUIy yBary, a He JiHlie OOMEXYBaTUCh JIMIIE KOPOTKUMHU
KOMEHTapsIMHU.

4. B MeMuHIi NpaKkTHUIll CIIOCTEPIraloThCsl BUMAIKU, KOJIU MPHU MepesioMax MatoTh
Miclie ZBa Yd TPU yJaMKH, a 3HAYHY 4YacTHHY ()parMeHTiB He MOXXHa 3adikcyBaTu
HiskuMu Metofamu. Sk Oytu B Takomy Bumaaky? | sk BuU3HAUUTU 00’€MHUN BMICT
HasiBHUX YJaMKiB?

5. Pazom 3 TUM XOTijiocs O YHUKHYTH NPUKPUX TpaMaTUYHUX MOXUOOK mHpu
HanucaHHi GopMyJ, BUKOHAHHI IpadikiB. I mpuBecTH iX y BiANOBIJHICTS.

BBaxaio, 1110 BUCJIOBIEHI 3ayBa)KCHHSI HE € BU3HAUYAJIbHHMM 1 HE 3MEHIIYIOTb
3arajibHy HayKOBY HOBU3HY Ta IPAKTUYHY 3HAYUMICTh PE3yNIbTATIB Ta HE BILIUBAIOTH HA
TIO3UTUBHY OLIIHKY JUCEpTaliliHOT poOOTH.



BucHoBok npo auceprauniiiny po6ory.

Baxaro, mo aucepraniiina pobota 3mo0yBauya cTymeHs mokTopa ¢imocodii
Mycienko Oubru CranicnaBiBHU Ha TemMy «MinHicTs Ta HepOpMIBHICTL cucTeM
OCTCOCUHTE3Y 3 ypaXyBaHHSM BJIACTUBOCTEM YIIKOJXKEHOI KICTKOBOI TKaHUHM Ta Ii
IUTYYHHMX 3aMIHHUKIB» BHMKOHaHa Ha BHCOKOMY HAayKOBOMY piBHi, He IIOpyILye
NPUHLMIIB aKaieMiyHoi JOOPOYECHOCTI Ta € 3aKiHYeHUM HAyKOBHUM IOCIIIKEHHSM,
CYKYNHICTb TEOPETHYHUX Ta MNPAKTUYHHUX PE3yJbTATIiB SAKOI0 pO3B'SA3YyE HAYKOBE
3aBJIaHH, 1O Mae ICTOTHE 3HAYEHHS JAJIsl MeXaHiuHoi iHxeHepii. Jlucepraniiina pobora
3a aKTyaJlbHICTIO, IPAKTUYHOIO [[IHHICTIO Ta HAYKOBOIO HOBU3HOIO MTOBHICTIO BiNOBiIae
BHMOIaM 4YMHHOIO 3aKOHOJABCTBa YKpaiHu, 1o nepeadadeHi B m.6 — 9 «llopsaky
NPUCYJUKEHHSI CTyneHsi JokTopa ¢inocodii Ta ckacyBaHHS pillleHHS pa3oBoi
crenianizoBaHoi BueHOi pagu 3akiagy BUINOI OCBITH, HAYKOBOI YCTaHOBH MPO
IIPUCYIDKEHHS CTyINeHsl JokTopa ¢inocodii», 3arBepmxenoro [locranoBoro Kabinery
MinicTpiB Ykpainu Big 12 ciunsg 2022 p. Ne 44,

3n00yBau Mycienko O. C. 3acnyroBye Ha TpPUCYMKEHHS CTyNeHS JIOKTopa
(inocodii B ranmysi 3Hanb 13- MexaniuHa imxeHepis 3a cnenianbhictio 131 —[puknagsa
MexaHika.

Od¢iniiinuii oNOHEHT:
ITpoBigHuit HaykoBUil CHIBPOOITHUK
lHcTuTyTY NMpobsieM MilHOCTI
imeni I'. C. [Nucapenka
HaulonanbHoi akanemii Hayk YKpaiHu,

JOKTOp TeXHIYHUX HAyK, Ipodecop Muxona KYYEP

[Tianuc od. ononenra
1.T.H., npodecopa M. K. Kyuepa
3aCB1IUYIO.
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