BIAI'YK
o¢1iifHOro OMOHEHTAa Ha JUCePTaLiiiHy po0oTy
Cosgarenko Oxcann MuxaitaiBuu

Ha Temy «IIpuckopeHe MaconepeHeceHHs 32 pAXYHOK PYXOMHUX THCI0OKAIii mpu
iMIyJIbCHOMY HaBaAHTAXKEHHI»,

IpefcTaBleHy Ha 3100yTTs CTyIleHs JokTopa ¢itocodii
B raiysi 3HaHb 13 MexaHiuHa iHikeHepis
3a crenianbHicTio 132 Martepiajio3HaBCcTBO

AKTYyaJILHICTh TeMH AUCePTAaIii.

CTBOpeHHS HOBOTO KIacy MaTepialiB 3 IOKpamleHUMH (i3UKO-TEXHIYHUMHU
XapaKTEPUCTUKAMU, SK 1 BIOCKOHAJICHHS BXKC ICHYIOUMX MarepialiB IMUIAXOM
Mozaudikamii IX MOBEpPXHi, € aKTyaJIbHOIO TEMOIO AOCIIIKEHb B MaTepialo3HaBCTBi. B
TOM JX€ 4ac, We HE 10 KIHLA 3’5COBaHO MeXaHi3MH Ae(eKTOYTBOPEHHS Ta aTOMHOI
MITpalli B Marepiajiax B MpoIleci iMIYIbCHOTO BIUTMBY. BioMi Ha chLOTogHI METOIU
KOMII'IOTEPHOTO MOJENIOBAHHI MOXYTh OyTH KIIFOYeM M7 BHUPIOICHHS TaHOTO
TTATAHHS.

OxpeMuM Marepialo3HaBIUM HAIPSIMKOM € CTBOPEHHS HaHOMATepialiB 3
YVHIKaJIbHUMHM BIACTUBOCTSAMHU — HAaHOCTPHXKHIB, HAHOTPYOOK, HAHOILIIBOK Ta
HAHOKJIACTePiB Pi3HOI OYIOBU i TeOMeTpii.

3apomKeHHsl Ta HaiOinbll 1HTEHCHBHE MPOTIKAHHA MpoleciB aedopmamii i
MacOIIEpEHECEHH B Marepiallax IpH IMITYJIbCHOMY HaBaHTAXKEHHI BiI0yBa€ThCA B
IIPUIIOBEPXHEBINM 00JIaCTi, 110 3@ CBOEIO CYTTIO CXOXe Ha MPOTIKaHHS [UX MPOIECIB B
00’eM1 HaHOYACTHHOK, /1€ BHECOK ITOBEPXHI € CYTTEBHM i3-32 0OMEKEHHX PO3MIpIB
CaMHMX 4YacTHHOK. JledopmauiiiHi mpouecH, CHPUYMHEHI i€l0 Pi3HUX BHIIB
IMIIYIbCHOTO  HABaHTAXCHHS, MOXYTh  CHPHUATH  30IMBIICHHIO  IIBMIKOCTI
MacOIEPEeHECEHHs, BUKIIMKAIOUM aHOMAJIBHY PYXJIMBICTEL aTOMIB.

Y  nmucepramidiHomy — gocnipkeHHi  ConmareHko Okcanw  MuxaiiniBHH
«IIprckopeHe MacolepeHeCeHHs 3a PAXYHOK PyXOMUX ITHUCTOKAIIN TIPU IMITYJIECHOMY
HaBaHTAXKCHHI» IIOKAa3aHO MOXIIMBOCTI ICHYBaHHS HOBOTO BHAY HaHOYACTHHOK —
CpiOHMX HAHOTPYOOK 1 CTBOPEHHsS HOBOTO Kiacy MarepialiB 3 MNpelnusiiHuMH
BIIACTUBOCTHSAMH Ha OCHOBI CPIOHMX HAHOCTPWXKHIB. TakoXk IOCIIIKEHO TPOIECH
nehEeKTOyTBOPEHHS 1 MAacOIICpeHECEHHs B MeTajlaX 3 KyOiYHOK IpAaTKOK IpH
IMIYJIbCHOMY HaBaHTAXEHHI, B TOMY YHCII Ha TPaHUIl PO3ITYy ABOX Marepiaiis 3
PI3HHM THUIIOM KyOidHOI I'paTku. TakuM YMHOM, pe3ymsTaTu AUCepTaliitHol poboTH €
aKTyalIbHUMHU 1 MAlOTh SIK QyHAAMEHTAIbHY CKIAIOBY, TaK i IPUKIATHE 3HAYEHHS J[JIS
CTBOPDEHHS HOBHMX MareplajliB 4YM IOKpAllleHHS BIACTUBOCTCH YXKe ICHYIOUHMX
Marepiais.



Ouiaka  o0rpyHTOBaHOCTI HayKoBHX pe3yabTariB  amcepramii, ix
JAOCTOBIPHOCTI T2 HOBU3HM.

HaykoBa HOBM3Ha pe3ymbTariB QMCEPTANiffHOrO MOCTIKCHHS MONArac B
HACTYTIHOMY:

- Ha ocHOBi MOTeKyISIpHO-IMHAMIYHOTO MOIEIIOBAHHS 3 BHKOpHucTaHHIM EAM
HOTEHIIANy TI0KA3aHO MOXIHMBICTh iCHYBAHHS HAHOYACTHHOK cpibna 3 He3MiHHUM
TEMIIEPATYPHUM KOC(ILiEHTOM PO3NIMPEHHs B iHTepBaii Temmeparyp 150 K — 450 K.
Ha ocHOBI 1bOro pesynbrary 3apeecTpoBaHO NAaTeHT Ha BuHaxim Nel27523 BIiJl
20.09.2023, mo cBiEUMTE PO JOCTOBIPHICTS, OOTPYHTOBAHICTH Ta HOBH3HY
JTOCI1IHKCHHS.

- BcraHOBIeHO MexaHi3M aTOMHO-TpaHCHOpTHUX mporecie B OLIK 3amisi min
Ji€r0 iMITynbeHOT AedopMarii Ta MoKa3aHO MOKIUBHIA BaplaHT B3aeMHOT audy3ii Ha
rpanuii posainry I'LIK amtominio ta OLK 3amisa, ski monsraroTs y B3aeMOJIT saep
KPafiOBUX IUCIOKAlil 3 MiXBY3IOBHMH aTOMaMH Ta Mirpaii MIXKBY3JI0BUX aTOMiB
pasoM 3 sapoM pyxomoi KpaioBoi jucnokanii. Ile cnpuumnuse audysio B
OJHOPiZHOMY Marepiajii i Ha IpaHHIi PO3UTY Wi Ji€r0 IMITYIbCHOT negopmMarii.
Pesynbraty, wo Oynu OTpHMaHi METONOM MOJEKYIAPHOI THHAMIKH 3 BUKOPHUCTAHHIM
aKTyalbHOTO Ha ChOTOJIHI MEAM MIOTEHITIAITY, M ITBEPIKYOTHCS
CKCIICPUMCHTAIIbHUMU JIaHUMH, J€ B TPOLECI YIBTPa3BYKOBOI yaapHOi 06pOOKH
amoMiHi€eBoro crasy J[16 3ani3HUM GOKOM Ha rpaHMI po3mity Marepiany-0CHOBH
Ta JIETOBAHOTO Mmapy (GopMyeThes nudysifia 30Ha 3 MIABHOIO 3MiHOI0 KOHIICHTpAILii
CJIEMEHTIB.

Orxe, B mucepTaniiniit poGoTi MocTaBIeHe HayKOBE 3aBAHHS OyII0 BUKOHAHO
TIOBHICTIO, a 3100yBa4 MOBHOIO MiPO0 OBOJIO/IB METOAOMNOTIEX0 HAYKOBOI isTLHOCTI.

Ominka 3micTty aucepramii, il 3aBepmenicTh Ta AOTPMMAHHS TPUHIMIIB
aKkaJeMiYHOI 100poUecHOCTI.

3a cBoiM 3MmicToM mmceprauiiina poGora 3106yBaua Commarenko OKcaHH
MuixaiiniBHu IOBHICTIO Bimmosizae CTaHmapTy BHIIOI OCBITH 3i cremiambHOCTI 132
Marepiano3HaBCTBO Ta HANPAMKAM IOCITIKEHb BIJITIOBIJHO /I0 OCBITHLOI IIPOTpaMu
«Marepiano3HaBCTBOY.

Hucepranifina po6oTa € 3aBEpIICHOI0 HAYKOBOKI MPAIEd i CBiTUMTSH po
HajABHICTE OCOOMCTOTO BHECKy 3100yBaua y HayKOBHH HampsiM «Komm’rotepHe
MOJICTFOBAaHHS (DI3HYHHX MPOLECIB y TBEPANX Tilaxy.

PosmsnyBmu 3BIT nomiGHOCTI 3a pesyabTaTaMu NEPEeBIPKH  AUCEPTAIiiHOT
poGoTH Ha TEKCTOBI CIBHANiHHA, MOXHA 3POOHTH BHCHOBOK, IO Juceprailiiiina
pobora Connarenko OkcaHn MuXalllliBHY € Pe3ylmETATOM CAMOCTIHHMX [OCHTiDKEH
37100yBada i HE MiCTUTE eNeMEHTIB hanbcudikalii, KOMITLISII, (abpuxarii, miariary



Ta 3amo3W4eHb. Bukopucrami imei, pesympraTH i TEKCTH iHIIMX aBTOPIB MarOTh
HaJIeXKH1 NOCHIIAHHS Ha BiANOBiIHI Jkepena.

MogBa Ta cTHIb BUK/IA/IeHHS Pe3y.JIbTATIB

Huceprariiina po6ota HamvcaHa yKpaiHCBKOI MOBOIO.

Texcr nmucepramii BUKIameHo B TOTIYHIN NOCTIMOBHOCTI, a BHKOPHCTAHHA
3araJlbHONPUHHSATOI TEPMIHOJIOrii POOUTE HOTO LINTKOM AOCTYIIHUM TS PO3YMIHHS.

Huceprauifina poboTa ckIagaeTbes 31 BCTYNy, ISTH pO3NITIB, 3arajbHUX
BUCHOBKIB Ta CITMCKY BUKOPUCTAHOI TiTepaTypH. 3aranbHuil obcsr guceprauii — 126
CTOpiHOK. Jluceprarist MicTUTb 55 pUCYHKIB Ta 6 TaOIHIIb.

Y BCTymi 06IPYHTOBAaHO aKTyalbHICTh AUCEPTAIIMHOTO JOCTiIKEHHS, TOKA3aHO
3B’5130K POOOTH 3 HayKOBHMHU TEMaMHU Ta IPOTPaMaMH, IMOCTaBIEHO MeTy Ta 3a1adi
IOOCIIKEHHS, OMUCAHO METOIM JIOCHiKEHb, 1110 OyIy BUKOPUCTaHI NPH BUKOHAHHI
JMCEPTAIIWHOT POOOTH, 3a3HAYEHO HAYKOBY HOBM3HY OTPUMAHUX PE3YIbTATIB Ta TXHE
NpakTUYHe 3HaveHHs. OKpiM Toro, 3a3HadeHO OcoOMCTHI BHeCcOK 3700yBaua B
OmyONIKOBAHMX HAYKOBHX MPAIlAX, L0 BHCBITIKOIOTH PE3YNLTATH AUCEPTAIifHOT
pobotw.

Y mepmoMy po3mimi NpoOBEIEHO aHANi3 JITEPATYPHUX JUKEpeT MIOMO
MOXJIMBOCTEH BUKOPUCTAHHSI METOAY MOJIEKYISPHOI JMHAMIKH, BIACTHBOCTEH
OTHOKOMITOHEHTHHUX METAlIEBUX HAHOYACTHHOK, CITOCOOIB 1X JOCIi/PKEHHS, a TaKoX
IXHBOTO MPAKTUYHOIO 3aCTOCYBAaHHS. PO3MIAHYTO BIUTMB TeMmeparypu Ta Aedopmarii
Ha IIPOLIECH MACOIIEpEHECEHHS B METalax.

YV Ipyromy po3zini onucaHO METOIM i TApaMeTpH JOCIiIKEHb, HABEIEHO CXEMU
pPO3paxXyHKOBHX  KOMIPOK  JUIS  MOJEKYJISApHO-IMHAMIUHHX  OOUMCIIeHh  Ta
YIBTPa3BYKOBOI yaapHOI 00pOOKH.

Y TperboMy pos3nmimi  omucaHo Tpouec aepekroyrBopenna B 1K
HAaHOKPUCTAllaX Ha NPUKIaJi HaHOTPYOOK Ta HAHOCTPHKHIB cpibma, ommMcaHo
MOXIIMBI BapiaHTU MOOYHOBH CpiOHMX HAHOTPYOOK Ta MEXi IXHBOI CTaGiIBHOCTI,
BU3HAYEHO TEIJIOBi BIACTMBOCTI CPIOHMX HAHOYACTHHOK. TakKokK OMHCAaHO IPOIEC
MacomnepeHeceHHs B OLK 3ami3i mig BOIMBOM iIMIYIBCHOIO HABaHTaXKEHHSA Ta
TIOKa3aHO BILIMB TEMIIEPATYpPH 1 IIBUAKOCTI AedopManii Ha MPOTIKaHHS AUQY31HHIX
rpouecis B OLIK kpucrami.

Y ueTBepTOMY  pO3JiMi  TPEACTaBICHO  pe3yAbTaTH  MOJIEIIOBAHHSA
aTOMHO-TPAHCIOPTHUX MpoOLECciB mobmu3y rparuni posginy Al-Fe B ymoBax
NPHKIAJICHOTO IMITyIbCHOIO HaBaHTaKeHHsS. OMHUCAHO BIUIMB PYyXOMMX IUCIOKALii
Ha aTOMHO-TPAHCIIOPTHI MPOLIECH KPi3b TPAHUIIIO PO3ILITY.

Y  m'aToMy  pO3Iimi  NPENCTaBIEHO  pe3yAbTaTd  e€KCIIEPUMEHTANBHOTO
mocniukeHns  gedopmaniitHo-Tudy3iitHuX TmpoieciB B amoMidieBoMy crmasi J[16
IPH MEXaHIYHOMY JIETYBaHHI HOTO MOBEPXHI METOIOM YIIETPa3BYKOBOi yIapHOI
00poOKH.



Hucepraniiina po6ota opopmMieHa BIANOBIAHO 10 BuMor Hakazy MOH Vkpainu
Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepaKeHHs! BUMOT 10 OQOPMIICHHS JHCEPTALiD».

OnpuirofHeHHs pe3yJabTaTiB JUcepTaNiiiHOl poboTH

HayxoBi pesynbratu auceprauii BHCBITIeHI y 13 HaykoBux myOmikamisx
3100yBadga, cepel AKHX: 4 CcTarTi |y TepiOgMYHUX HAYKOBHX  BHIAHHSX,
NpoiHJeKcoBaHUX y Oasax panux Web of Science Core Collection ta/a6o Scopus, 3
AKUX 4 CTarTi y BUIAHHAX, BIIHECEHHUX JI0 TEPIIOro — TPETbOro KBapPTHUIIB
(Q1—Q3) siamosigHo mo kmacudikaiii SCImago Journal and Country Rank a6o
Journal Citation Reports; 1 mareHT Ha BHHAXil, 1O TIPOKMINIOB KBamidikaliitHy
eKCIIEpTH3Y Ta Oe3MocepeIHbO CTOCY€EThCS HAyKOBHX PE3yIbTaTiB JUCEPTAILii.

Takoxx pesymeratm gucepramii Oynmu ampobGoBaHi Ha § HAyKOBHX (haXOBUX
KOH(pepeHIIiax.

Bucokuit piBeHb BHJaHb, B SKHMX ONYONIKOBaHI pPE3yAbTATH IHCEPTAI[iHHMX
NOCIIIPKEHb Ta OTPUMAHWUN TATEHT Ha BHWHAXIJ CBIAYATH TIPO BHCOKHH PIBEHL Ta
JNOCTOBIPHICTb OTPUMAHMX pE3YIbTaTIB 1 BKa3ylOTh Ha JOTPUMAHHS aBTOPOM
TIPUHIIUIIB aKaJIeMigHOo1 JOOPOYECHOCTI.

Taxkum 4MHOM, HayKOBi pe3yJIbTaTH MOBHICTIO OMMCAHI B TUCEPTAliliHii poOOTi,
BHUCBITJIEH] Y HAYKOBUX MyOJIiKaIigax 3700yBaya.

Henoaiku Ta 3ayBakenHst 10 [ucepraniiHoi podotu.

1. ABTOp cCTBepIKye, MO YTBOpPEHa B pe3ylabTaTi YIETPa3BYKOBOTO
JeryBaHHs 3ali3HuUM OoiikoM cmmaBy /(16 mudysiiina 30Ha mpuBene A0 Kpalioi
aaresii JIEroBaHOTO MIapy 3 MarepiajloM-OCHOBOIO Ta 3MIiHH MEXaHI9HHX
BIACTHBOCTEH Ha I1J AUIMHII, U0 HE CYNEPEUYHUTh 3arajlbHOBIJIOMHM IIPHHIIAIIAM.
byno 6 mobpe HONMOBHUTH JaHE TBEPIKEHHS MEXaHIIHUMH XapaKTePUCTUKAMU ITi€l
obnacti 06pobIeHoro MaTepiamy.

2. 3po3yMUIO, IO IpPHU AOCIIIKEHHI aTOMHO-TPaHCIIOPTHWX IPOIECIB Ha
rpaHuIll po3aury ciuiaBy J[16 Ta JeroBaHoro 3aji3oM HIapy aBTOp BHOpaB MoaelIbHi
MaTepiany sl COPONIEHHS po3paxyHKiB. B mepcnekTBi Oyno 6 1iKaBO OIL[IHUTH, YU
BILUIMHE IPUCYTHICTH JETYIOUMX IOMIMIOK Ha MeXaHi3M Ju(y3iHHUX IpoIleciB Ha
TpaHULI PO3ALTY.

3. B texcti po6oTH TIOAEKYIU € He3HAYHI ApyKapchKi moMuiku. Hanpuknay,
«yTBOpPEHHS OHCOKalUiii» Ha cT. 4, «DopMyBaHHA AMiY31MHOI 30HH» B IIAMHCI 110
puc. 5.7 ta puc. 5.8, «aMHO-TPAHCIIOPTHI TIpolieckH» Ha cT. 115 Ta iH., a TaKOX B
po3auni 1 aBidi moBTOproeThes MiAMYHKT 1.1, a B po3mimi 5 OBigi MOBTOPHOETHCS
HANUAC 10 PUCYHKIB — «PucyHok 5.10», B pe3ynbraTi 4yoro BiACyTHiM pHc. 5.11, Ha
AKUHW € TIOCUJIaHHS B TEKCTI Ha cT. 115.



BBaxaro, mo Buciosneni 3ayBOKCHHA HE € BU3HAYAINLHUMH 1 HE 3MEHIIYIOTEH
3arajleHy HayKOBY HOBU3HY Ta NPAKTHYHY 3HAYMMICTh PE3yNbTATIB T4 HE BIUIUBAIOTH
Ha MO3UTUBHY OIIIHKY JUCEPTALiHHO] poborn.

BucHoBOK npo aucepraniiiny podoty
BBaxaro, 1o aucepTaniiina po6ora 3106yBaa CTYTIEHS JJoKTopa (imocodii

Connarerxo OkcaHn MuxaiiniBHn Ha Temy «ITpuckopene MaconepeneceHHs 3a
PaxyHOK pPyXOMHX HHCIOKaliil HpH IMITyTbCHOMY HAaBaHTAa)KEHHI» BHKOHAHA Ha
BUCOKOMY HayKOBOMY pPiBHI, HE HOPYIIy€e IPHHIHIIB aKaIeMiqdHO] I0OpOYECHOCTI Ta
€ 3aKiHYCHUM HayKOBHM JOCIIDKEHHAM, CYKYIHICTE TEOPETUYHUX Ta MPAKTHIHUX
PE3YIBTATIB SKOIO PO3B'A3y€ HAYKOBE 3aBIAHHS, 1[0 MA€ iCTOTHE 3HAYCHHS st ramysi
3HaHb 13 Mexaniuna imkenepin. JIucepramiiina poboTa 3a aKTyalbHICTIO,
NPaKTUYHOK LIHHICTHO Ta HAYKOBOK) HOBH3HOK MOBHICTIO BiNIOBiTae BHMOTaM
YMHHOTO 33aKOHOAABCTBA VYKpaiHM, 1o Tepexdadeni B m6 — 9 «llopsaxy
IIPUCYJUKCHHS  CTYNIEHA JOKTOpa ¢istocodii Ta cKacyBaHHA pilleHHA pa3oBOi
CICLIaTi30BaHOl BUEHOI pajM 3aKialy BHINOI OCBITH, HAayKOBOI YCTaHOBH TIPO
NPUCYIDKCHHSA CTYTIEHs! TOKTOopa (imocodii», 3aTBepmkeHoro [10cTaHOBOO Kab6inery
Minictpis Yipainu Big 12 ciuns 2022 p. Ne 44,

3mo0ysau  Commarenko Okcana MuxaiinisHa 3aCIYyTrOBYE Ha TPUCYIKEHHS
CTyIIeHs JoKTopa (inocodii B ramysi 3Hamp 13 MexaHiuHa IHXKEHepid 3a
crenianbHicTIo 132 Marepiano3HaBcTBO.

Odiniiinnii omoHeHT:
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