BIAI'YK
o(imiiiHoro ononenra Ha aucepranito Kopobka Ilasna Onexcanaposuya
«BrutuB 0cO6IHBOCTEH ME30CTPYKTYPH Ha €(PEKTHBHI BIIACTHBOCTI MeTaMaTeplaib
THITy iHBEPCHOTO OTATy Ta IHBEPCHOTO OXKOJIMHOTO CTUIBHUKAY,
HpECTaBIEHO] Ha 3100yTTs CTyneHs JoKTopa ¢inocodii
3 ranysi 3HaHb 13. MexaHi4Ha IHXEHepLa
3a crenianbHicTio 132. Marepiaio3HaBCTBO

O0’eKTOM JOCHIMKEHHSI JAMCEpTaliiHOi poOOTH € BIUIMB OCOOIMBOCTEH
ME30CTPYKTYPH HESKHX THUIB MeTamarepiajiB Ha iX JIOKaJbHI T2 MaKpPOCKOMIYHI
BIIACTHBOCTI. Y J[HcepTalii MeTamarepiaid MpPEeACTaBICHI JBOMA CIELaTbHUMH
BHCOKOTIODUCTHMH CHCTEMAMHM: IHBEPCHHM OIIAJIOM Ta I1HBEPCHUM ODKOJIHMHHMM
CTLIbHUKOM.

IlpeaMeT MOCHIKEHHSI T0JIra€ y BHU3HAYEHHI NPYXKHHX Ta IUIACTHIYHHX
XapaKTEPHCTHK, 30KpeMa (OPMyJIIOBAHHIO KPHTEPIIO Iepexojy MeTamaTepialiB Bil
CTaHy TpyXKHOi TMOBEJIHKM [0 IUIACTHYHOI, BPAXOBYIOYH  OCOONHMBOCTI
ME30CTPYKTYpPH

MeTol0 AOCHIMKEHHSI € 3HAXOMPKEHHS 3aJeKHOCTeH MIDK TI'€OMETPHYHHMH
XapaKTEPUCTHKAMH ME30CTPYKTYpH Ta TaKMMH MEXaHIYHMMH BIIACTHBOCTSIMH
marepiainis, sk Moayib FOHra, koedimient Ilyaccona, moBepxHsA HaBaHTaXKCHHS.

ITiz TepMiHOM ME30CTPYKTypa aBTOP AMCEpTallii pO3yMi€ eJIeMEHTH TeoMeTpii
Tina, Macmrab SKHX 3aiiMae MPOMDKHE CTAHOBHUIIE MDK PO3MIPaMH Tila B ILIOMY 1
XapaKTePHHMH pO3MipaMH TOTO, L0 3a3BHYail  aCOLIIOIOTH 13 TEPMIHOM
MIKPOCTPYKTypa (3epeHHa CTPYKTypa, MDK3E€PCHHI IPaHHMIIi, BKpanueHHs (a3 iHmux
MaTepiajiB, TOIIO).

Cran npo0/1eMH Ta aKTYaJIbHICTh TEMH JHCEPTALIL.

Ilepm 3a Bce CNiA 3a3HAYHTH, IO MAaTEPIATO3HABCTBO CIIPUHMAETBCS SIK
CYKYIHICTh Pi3HOMAHITHHX 3HAHb [P0 MAaTepia, OCHOBY SKHX OUIBIIICTIO SBISIOTH
Pe3yIBTATH €KCIEPUMEHTANBHUX AOCIiuKeHb. HaMaranus MOETHATH i 3HAHHS MK
coGoro a6o xo4a OM 3rpymyBaTH JUis BHAUIEHHS Y BIAHOCHO CaMOCTIHHI pO3ALIH
noTpebye BHKOPHCTAHHS iHIIMX (YHIAMEHTAIBPHMX HayK, TakHX fAK (Qi3vka, Ximis,
MaTeMaTHKa Ta MexaHika. THM He MeEHINE, Take TpyIyBaHHsA BiAOyBaeThCs 1
CaMOCTIHHO , 3aBISKH YOMY BXKE y LIEM 4ac MOJXKHA Ka3aTH NpPO ICHYBaHHS MEBHUX
poszinie, mo Habynu BimHOCHOI camocrtiiHocTi i crifikocTi. Cepen HuX ocoOnuBe
3HAYEHHs BiJirparoTh 0AraTOKOMIOHEHTHI CHUCTEMH, [ ocoOiMBe MicCle 3aMMalOTh
MIKPOHEOJHOPIMHI MaTepiaid. 30KpeMma, A0 TaKHX MaTepiasliB BIIHOCHTBCS IyXke
ITHPOKHH KJIaC KOMIIO3ULIHUX MaTepiais.

CyTTeBy poib y CydacHOMY Marepialo3HAaBCTBI Ie JOHENABHA BIAIrPaBAIH
TIOPOIIKOBI MaTepiany, s SKHX BHXIJHOK CHPOBMHOIO € TMOPOLIKH METallB, a
HaMIOIIMPEHIIIOI0 TEXHONOTiEl0 € ix mpecyBanHs. Ha X OCHOBI BHpILIYIOTBCS



GaraTo mpobieM OTPHMaHHsA MILHHMX Ta 3HOCOCTiHKMX Marepiamis. Lle mocsraerscd
3aBIAKM TEXHOJIOTIAM, SIKi IPOAYKYIOTh JyX€ MAJEHbKY 3aJHIIKOBY IOPHCTICTB, &
cami MaTepianu MOXyTh 6yTH BifHECEH] JO KJIACY KOHCTPYKIIAHHX.

HatoMicTh y OCTaHHI AecATHMpiYds MOMITHO 3pocia moTpeba CycminbcTBa y
dyHKIiOHATBHEX MaTepianax. Y Meplly 4epry BOHHM IOB’si3aHi i3 aBia0y/yBaHHSM Ta
KOCMIYHMMH mOporpamMamd. To0TO, BOHH MaioTh 3a0e3medyBaTH JITKy Bary,
NOEAHAHY 13 MIIHICTIO, BUTPHBAIICTIO Ta 3MATHICTIO YHHHTH OMIp JMHAMIYHHM
HABAHTAKEHHSAM. |HmMI knac npoGieM MNOB’S3aHHM 13 MEIOMIMUHOIO, a Came
BUPOOJICHHAM IMILTAHTATIB, SKi 3a3BMYal, ABIAIOTH 0600 BUCOKOonmopucte Tino. He
MEHII BRyKITMBHMH € TIPo6IeMH oTpuMaHHs (GiIbTpiB, Ae HEHTPATHHOI MPOOIEMOIO €
CTBOpEHHsI Takoi CHCTEMHM TOp, sika 6 HajaBala TapaHTil iCHYBaHHS 1 HAJEXHOTO
GYHKIIOHYBaHHS KamiipiB I O€3MEPElKOJHOrO MPOCYBAHHSA Oiopiounan. Ille
O/lHA Ba)X/IMBa MPOOIeMa MOB’S3aHa i3 CTBOPEHHSIM MAIHBHHX KOMIPOK, €IEKTPOIH
AKAX MalOThb OyTH TakKOX pEryJboBaHO NPOHHKIMBAMH. [lomibHi npobiemu
BHHMKAIOTh 1 T/l 9ac CTBOPEHHS CydJacHHX 3acobiB pajionoxamii, mo mos’s3aHi i3
BUTOTOBJIEHHSM MAarHETPOHIB.

Bxe caM HABEAEHWH BHINE IIEpETiK 3a4ad Cy4acHOrO MaTepiajlo3HAaBCTBA
(YHKIOHAIBHHX MaTepialiB CBIAYATE NPO T€, MO OTPUMAHHA TAKUX BIACTHBOCTEH
notpebye HAABHOCTI 1 CTIMKOCTI CKIAAHOI BHYTPIUIHBOI ~CTPYKTYpH. Cnin
MIAKPECIUTH CYTTEBY pI3HHIO MDK KOHCTPYKUiMHMMH Ta (QyHKIIOHATBHHMHU
MaTepiagamMy PO3TIAHYTHMH Buiie. SIKIO, JUIA MEPUIMX BaXIMBOK Oyma  juie
3AJIMIIKOBA MOPUCTICTh, TO y BHUMNAAKY (QYHKI[IOHATBHMX MaTepiajiiB PO3IISHYTOrO
KJIaCY Ha MepIIe MiCLe BUXOAUTh CKIIAHA KaMJIIPHO — IOPHCTa CTPYKTYPA.

Cepen iHIMX TpPUYHH came Ig OOCTAaBHHA 1 BHIIPaBAOBYE BHKOPHCTAHHS
ABTOPOM JHCEPTalii /i Ha3BM TAKHX MaTepialiB TepPMIHY MeTaMaTeplaiH.
3po3yMino, IO CTBOPEHHsS Takux Marepiamis moTpebye i creuiaabHOI METO0JIOT1]
06paxyHKy ix BIacTUBOCTeH. KOHCTaTyr0uH IIE€BHY HAasBHICTh TAKMX PO3PaXyHKOBHX
CX€M JUIsl HaBiTh MPOCTIIIMX MPYXHHX Ta IUIACTHYHHX BJIACTHBOCTEH, aBTOP 3BEPTAE
yBary Ha CyINEpewIMBICTh, sKa MpUTaMaHHA oinmpmocti  Meromosiorid. Tomy
mucepraniiina pobora Kopobko II. O. mpucssyena po3poOui METOAOJIOTi
PO3paxyHKy MEXaHIYHHMX BIACTHBOCTEH METaMaTepiaiiB € aKTyalbHOIO

CTpyKTypa Ta 3aBAaHHS JHCEPTaUil

Po6ota BukoHaHna Ha 165 cropinkax, Bkmoyae 42 imocrpanii, 19 TaONHIb Ta
112 mocumanb Ha mKepena. JIucepTallis CKIafaeThes i3 4 OCHOBHUX PO3ALIIB — repui
7Ba TIPHCBSAYEH] OMMCY TEOPETUYHHUX 3acal, Ha AKHUX IPYHTYETbCA JOCTIKEHHS, 1O
omnucaHo y po3ainax 3 ta 4. Po3zain 3 mpUCBAYEHHA IPOBEACHHIO 00YHCTIOBAIBHOTO
EKCIIEPUMEHTY JUIs OLUHKA MEXaHI4HOi MOBEAIHKH Mmarepianxy 31 CTPYKTYPOXO
inBepcHOro omaty. Y 4 po3aimi IPOBOAUTHCS AOCIIDKCHHSA 3aI€KHOCTI Koe(iIieHTa
I[IyaccoHa Bin BHYTPIIIHBOI TeOMETPIi BHCOKOINOPHCTOTO Marepianly Ha TPHKJIAIL
IIPOCTOPOBOI CTPYKTYPH IHBEPCHOTO OKOIMHOTO CTLIbHHKA.

OCHOBHHMH 3aBJAHHIMH JUCEPTAL[IHHOTO JOCIIDKEHHS €:



- 3HAXOJKEHHS MPYXHUX BJIIACTHBOCTEH MaTepiallis;

- 3HAXOMKCHHS IUIACTHYHMX BJIACTHBOCTEH MaTepiais;

- QHATITUYHUM OMHUC 3aJIEKHOCTEH MEXaHIYHHX BIIACTHBOCTEH 1 FTEOMETPHYHMX

XapaKTEPUCTHK CTPYKTYP;

- OITHMI3aIlisl TeOMeTpil CTPYKTYp, WO XapaKTEPU3YIOTHCS BiJ’€MHHUM

koediuienrom Ilyaccona.

3micT gucepramii

Y BeTymi aBTOp MOJA€E 3arajibHy XapakTePHCTHKY CTaHy Ipo0iIeM, OB’ A3aHUX 13
MOJIEJIIOBAHHAM BJIACTUBOCTEM  MeramarepiamiB. 30KpPeMa, HABOIMTH apryMEHTH
OO0 TIEpEBAr BUKOPHCTAHHA METOJAIB MEXaHIKH MIKPOHEOJHOPIJHHX MAaTepialis.
BBOANTE 70 PO3MIIALY YABIEHHS PO OCOOIMBOCTI BHYTPIIIHEOI TOMOJOTI MOPOBOTO
npocTopy. AKIEHTye yBary Ha B@XJIMBOCTI  ypaxyBaHHs y MOJEISAX TaKHX
MaTepiayiB IPOHMKHOCTI, MiAKPECIIOWYH ii BIUIMB HE TINBKH Ha MEXaHIYHI
BIIACTHBOCTI. JIETaNbHO 3YNHUHSAETHCS HA BAXIMBOCTI  BH3HAYCHHS €(PEKTHBHHX
MEXaHIYHMX XapaKTEPHMCTHK JUIS MaTepiaiB THILy iIHBEPCHOTO ONajy Ta OJKOIMHHX
CTLUIbHHKIB.

IMepwinmii po3in NpPUCBAYEHO aHANi3y THX OCOOIMBOCTEH, sKi MOB’s3aH1 13
MOJICJIIOBAHHSM ME30CTPYKTYPHHX MaTepialiB y paMKax KOHTHHYaJIbHHX ITiIXOJIB.
Oco6auBy ysary I1. O. Kopo6ko mpuiinsie npyKHO — IUIACTHIHOMY mnepexoay. 3
Li€I0 METOI0 BiH AaHANI3ye Ta OLIHIOE Ti MIXOAW, IO CKIATHCA Yy MEXaHiml
HE3BOPOTHO CTHCIMBUX MarepiaiiB 1 MoB’s3aHi 13 GOPMOIO Ta BHUIJISIOM ITOBEPXOHb
HABaHTAKEHHA. Takox y gucepraumii BIH HAaBOJWTh  y3araJbHEHHS  [HX
(eHOMeHOIOriUHEX MojeNedl Ha BHIAOK INPOSBIB B’S3KOCTI Ta MOB3YYOCTi i3
ypaxyBaHHAM (izuaHOI ix iHTepnperarii. TakuM YHHOM, BiH OKPECITIOE Ti ySBICHHS,
AKi Yy TOAANbIIMX pPO3Ainax OyAyTh BHKOPHCTaHI I (OPMyIIIOBAaHHS
00YHCITIOBAIBHUX MOJIENIeH Ta iX 3aCTOCYBaHHIO.

3B’S30K MiX CTPYKTYpOIO, BIACTHBOKO AESKAM KiIacaM MeTamaTepialiB Ta
0COGIMBOCTSM IXHBOI MOBEIIHKH HA MaKpPOCKOMIYHOMY piBHI BcTaHOBmIOeThCA I1. O.
Kopo6koM y apyromy po3fim. 3 mi€r0 MeTOH BiH NPHUILNAE yBary aHaimidy Ha
eleMeHTapHi#i KkoMipui. IHTeprmperamis OTPHMAaHHX HAa KOMIDIi pE3yJIbTATIB
IIPOBOAMTECA Ha MiAcTaBi (isMdHO OOIpyHTOBaHHX mpoueayp ocepenHenHs. Ciig
3a3HAYMTH, IO SK T'€OMETPUYHI MapaMeTpH KOMIPKH, TakK 1 XapakTep HACTYIHOTO
OCEepeIHEeHHs O0GMpAIOTHCA 13 ypaxyBaHHSIM OCOONHMBOCTEH IHBEPCHHX OMNANB 1
6IKOMMHUX CTUTbHHKIB. Y mpomy x posaimi II. O. KopoOko npuainse ysary
JETaJbHOMY OIHCY TEXHONOTIH OTPHMAHHS IHBEPCHHX OMAJiB, IO BKIOYAE METOLH
EeNeKTPOOCAIKEHHs JUIS YTBOPEHHSI CTPYKTYPH Ta HaHeceHHs mokpurri. Came ni
HPOLELYPH 1 FaPaHTYIOTh OTPUMAHHS BUCOKOIIOPHCTOIO 3pa3Ka.

Tperiii po3/in IpHCBIYEHO 0OPaxyHKy e()EKTHBHHX BIACTHBOCTEH 000X THIIB
MarepiamiB, fKi PO3IISAAIOTECS y aucepramii. MaeTbcsi Ha yBasli BH3HAYCHHS
xoedinienty Ilyaccona, moxyns FOHra Ta moBEpXOHb HABAHTAXKCHHA Y TepMiHax
MeXaHiKH KOHTHHYyMy. Skmo 3axon ['yka npuiimMascst y poOoTi y cBoill kaHOHIYHIHA



dopmi, Ay yTOYHEHHS PIBHAHHS MOBEPXHI HABAHTAKCHHS MPOBOAMIMCS JOJATKOBI
O0YMCITIOBANbHI MPOLIEAYPH HA PENPEe3eHTATHBHIA KOMIpHi. 3 WLIEI0 METOK Y
MPOCTOP] HANPYKEHb BUILISIUCS MEBHI NULSIXH HaBAHTAXEHHS 1 JUIA KOXHOTO 3 HUX
dixcyBaBcs mepexin Bim mpyxkHoOi aedopmauii K0 mIacTHYHOI. Y pesynpTaTi cepii
O00YHCITIIOBATIbHUX EKCIIEPHUMEHTIB BIAJIOCS BCTAHOBHTH, IO NOBEPXHsS, OTPHMAaHA
NOEAHAHHAM TOYOK y IPOCTOPl HANpPY>KEHb, [0 BIANOBIAAIOTH ILBOMY IEPEXOMY
ONM3bKa 40 CHMETPHYHOTO €INIcoina, skuid npurtamanauit MopensaMm Illumu, I'pina,
Kyna — Anreca Ta inmux. Oco6uuBo GIHM3BKOIO AaHA MOBEPXHS BHABMIIACA 1O Ti€d,
sika OyJia i3 IHIMX MIpKyBaHb 3anpornoHoBaHa ®nexom Ta Jemmanze.

YerpepTHil po3all  NPUCBSYCHHH gyTiuBocTi Koedimienty Ilyaccona mo
MIOPUCTOCTI, 30KpeMa, 0 3’sCYBaHHsA MHUTAHHS, 332 SKHX yMOB IIOPHCTHH Marepian
HaOyBae ayKCETMYHMX BJIACTUBOCTEH. SIK 1 y momepemHixX MOCHIIKEHHAX HKEPEIOM
IS OCHOBHHX pe3ynbTaTiB OyB aHami3 Ha pENpe3eHTaTHBHIM KOMipii 13
3aCTOCYBAaHHSAM METOJY CKIHYEHHX €JEeMEHTIB. Bapiroroun 3Ha4YeHHs IIOPHCTOCTI B
IIMPOKOMY Miama3oHi, OyJi0 MOKa3aHO, LI0 CTPYKTypl IHBEPCHOrO OKOIMHOTO
CTINBHUKA BJIACTHBA AayKCETHYHA MOBEAIHKA JIMIIE 332 BIJHOCHO BHCOKHMX 3HA4Y€Hb
HOPHUCTOCTI.

I'paHMYHUM 3HAYEHHSIM MOPHCTOCTI 32 SIKOTO BiAOYBa€ThCA MEpeXia Bix
JOJATHOTO JO Bijx €eMHOro 3HadeHHs koediuienra IlyaccoHa € BenuunHa OIM3BKO
75%. JleTanbHuit aHANI3 MOBEAIHKU CTPYKTYpH 13 nopucticTio nonaza 80% moka3sas,
IO OCHOBHMM ()aKTOPOM BIUIMBY HAa CTYIiHb AayKCETHYHOCTI CTPYKTYPH €
BIHOIIEHHS JiaMeTpa CTPHXKHS 10 MOTO AOBXHHH. 30UTBLICHHS XOPCTKOCTI BY3JIIB
IIepeTHHY CTPIDKHIB 33 PaxyHOK BBENEHHs 10 reoMerpii cdepuunux Bys3miB
NPH3BOAUTE 10 3MIHHM MeXaHi3My AepOpMyBaHHS 13 NEPEBAKHO 3THHATBHOTO, [0
CXEMH BUJIBHOTO OCAJKEHHs CTPHXKHIB, L0 MapajeibHl HanpsMKy aeGopMyBaHHs. Y
Mexax po3finy Oylo HaBeAEHO Psif PErPECifHUX MOJeNeH I ONHUCY 3aJIEKHOCTEH
BiJl reoMeTpii CTPYKTypH 1 MPOTHO3yBaHHsS MEXaHIYHHX BIACTHBOCTEH MaTepiany.
OkpeMo BapTO 3a3Ha4YMTH, WO (YHKUIl BIATYKY ANA IUIACTUYHOTO KoedimieHTa
ITyaccona Ta Ay 10JaTKOBOTO MapaMeTpy, IO MICTHTBCA y Y3aTralbHEHOMY DIBHAHHI
JUIL HBOTO XO4 1 JEMOHCTPYIOTh CHIIBHY KOPEJIALIIO 13 OTPUMAHHUMH PE3yJbTaTaMHu,
BCE X MAIOTh ACHMIITOTHYHHMI XapakTep 1 He 3a0e3MedyyioTh HOCTATHBOIi TOYHOCTI
TIpH EKCTPAMONALIT 3a MEX1 AianasoHy 3HA4€Hb, IO JOCIIIKYBaTUCSL.

HaijiBaxnBimi HaAyKoBI pe3yabTaTH

e CTBOpPEHO HOBMIl QIrOPMUTM BH3HAYCHHA €(EKTMBHUX BJIACTHBOCTEH
MeTamarepianiB, 1m0 0a3yeTbcs HAa y3araJlbHEHUX YSBICHHAX IIPO
penpe3eHTaTHBHY KOMIPKY Ta METOIM yCEPEAHEHHS.

e Ha migcraBi HaBeJEHOTrO AaNrOpUTMy BH3HA4eHI €(QEKTHBHI IIPYXKHI
BJIACTHBOCTI MeTa MarepiaiiB, a AJsi MarepiaiiB THITy 1HBEPCHOTO ONajy
BU3HAYCHA TAKOX (POPMA MOBEPXHI HABAHTAXKCHHSI, KA y3aralbHIOE BIIOMHUM
BapiaHT Teopii mIacTHYHOCTI MOpHCTHX Tin Jemmanae — Diuexka.



e Ha npuknagi ckmagHOi TPOCTOPOBOI  CTPMXKHEBOI  CTPYKTypu Oyna
JOCHIKEHA ayKCeTHYHA MOBENIHKAa MeTamarepiajiiB, IO € BaXJIMBHM JUIA
BHYTPIIIHBOI CTPYKTYpH I@PH BHKOPHCTAaHHI Yy €JIEMEHTaX 3aXHCHMX
KOHCTPYKIIIH.

e Byno mokasano, mo koedimienr [Iyaccona HabyBae BiJ’€MHUX 3HA4YEHb 32
BIJHOCHO BHCOKHX 3HAY€Hb IMOPUCTOCTI CTPYKTYpPH 1HBEPCHOTO OIKOIHMHOIO
CTUIbHHMKA — NIOHAZ 75% 1 MepEeBaYKHO BHU3HAYAETHCSI TEOMETPIEI0 CTPYKTYPH.
PesynbTaTd JOCHIIPKEHHs IOKa3ald, WO 3HadeHHs Koedimienra Ilyaccona
CTPYKTYPH iHBEPCHOTO OIPKOJIMHOTO CTUIBHHKA MOXYTh BaplIOBaTHCA Y
ITUPOKOMY Jiara3oHi MPU BIAHOCHO Majiif 3MiHI BEIMYMHH MopucTocTi (3%)
32 PaxyHOK BBEJEHHS y TEOMETPII0 CTPYKTYPH MOJATKOBHX COHEPUIHHX
BY3JIiB Y MICISIX IEPETHHY CTPHIKHIB.

IToBHOTA BHKJIaAy OCHOBHHX Pe3y/IbTaTiB B 0My0JIKOBAHHX NPaNsAX

3a maTepianamu aucepTalii omyoaikoBaHo 4 IpyKOBaHi npaili, 3 y NeploJMIHHX
YKpaiHCBKMX BHIAHHSX, IO BigHOCATBCS 10 Kareropii «b» ta 1 y mixuHapomHomy
)KyPHATI, MO 1HAEKCYEThCs y HaykoMmeTpudHHX 6asax Web of Science Ta Scopus.
Pesyneraty aucepramii NPOMUUIM — yCHIIHY —anpobamilo Ha — MDKHAPOIHIN
xoH(epeHIii. Bumoru 1o nmosHoTH My6Giikanii Ta anpobarii pe3yabTaTiB AMCEpTAIil
Kopo6xka I1.0. Bukonaui B moBHOMY 00csi3i. Marepianu, omy6nikoBaHi B HAyKOBHX
npargx, B OBHiM Mipi BiMOBiAAIOTE 3MiCTy AMCEpPTaLiHHOI po6OTH.

3ayBaxeHns no podori

1. TIlix gac no6yaoBM HOBOI MOJIEN [UIACTHYHOI MOBEAIHKH MaTepiaiB 3a3BHYaH
He OOMEXYIOTHCA BU3HAYEHHSAM [OBEPXHI HABAHTKEHHS Ta IIEPEBIPKOIO
acomiiioBaHOro 3aKkOHy ItacTuyHOi Tedii. HeoOX1MHO Takok BKa3aTH yMOBH
JOCATHEHHSI TPAaHMYHOTO CTaHy. 30Kpema, OLIbIIICTh (axiBLiB BiIJAIOTH
nepesary kputepito Oropoanikosa — Jlens. Ha sxamp, y poGoTi BiACyTH1
HABiTh 3raJlyBaHHs MPO JAHWH KPUTEPIi IUIACTHYHOTO PyHHYBAHHSI.

2. Xowa y poboTi pO3MIAmAIOTBCS MaTeplald, ME30CTPYKTypa sIKHX
HEOJHOPi[HA, BUKOPHCTAHHS TEPMiHy KOMIIO3HIIHHI MaTepiaiu y JaHOMy
BUNAAKy HemopeyHo. Kpame Oyno ©  BHKOPHUCTOBYBaTH — TEPMIH
MIKPOHEOHOPIHI MaTeplallH.

3. Iigposain 2.2.1 MicTUTH 3aHAATO BENHKY KiTBKICTH (OPMYJI, @ TAKOXK SBHO
3aiiBl JKOHTJIIOBAHHS IHIAEKCAMH, LI0 HAaBpsAA YHM CIPHUIE IOKPAIICHHIO
CIIPUHHATTS BUKJIAIEHOrO y il YaCTHH1 MaTepialy.

4. Tligposnin 2.2.3 MiCTUTH AaHi, IKi HE BAKOPHCTOBYIOTHCS B THCEPTAIlIl

5. YV migposmimi 3.2.3 posrisHYTO LIKaBMH BHIAAOK, KOJK 3a OCBOBOI
nedopmanii mix wac ii BENMKMX 3HA4E€Hb MOXIHBO 3aKpuTTs nopu. Tobro,
CIIoCTepiraeThcs Mepexia Biy Biakpuroi mopucti go 3akpuroi. Ha sxans



0OroBOpEHHsSI IIBOI0 MOMEHTY, SKHH AyK€ BaXKIMBUH I MOPOIIKOBOIO
MaTepiao3HaBCTBA € BEJIbMH BAXIHBHM, BIJICYTHE.
3araJbHi BHCHOBKH CTOCOBHO JHCEpPTANiHHOI podoTH
3po6reHi 3ayBakeHHsS HE 3MIHIOKOTH 3arajlbHOrO MO3HTHBHOTO BPA)KEHHS BN
aucepraniinoi pobotu. Beaxkaro, mo auceprauiitna po6ora Kopo6xka I1. O. «Bnms
0COOJIMBOCTEH ME30CTPYKTYPH Ha €(EKTHBHI BIACTHBOCTI MeTaMaTepialiB THILY
IHBEPCHOIO OMaJly Ta iIHBEPCHOTO OPKOJIMHOTO CTUIBHUKA» € 3aBEPLICHOI0 HayKOBOO
npamnero, MICTUTh OJEPKaHi aBTOPOM HOBI HAyKOBI pe3yibTaTd B  railysi
MaTepiano3HaBCTBa, fAKI B  CYKYNHOCTI ©(eKTHBHO CIPHAIOTh  BHUPIIEHHIO
3aBJJaHHS CTBOPEHHS HOBHUX MeTamarepialiB, SKAM OCTaHHIM 9acoOM IPHALIAETHCS
BEJIMKA yBara.
3a 00CsArOM BHKOHAHUX JOCIIMKEHb, HOBH3HOI T4 HAYKOBOK 3HAYHMICTIO
OTPHMAHMX pE3yJbTaTiB, iX piBHEM IuCepTaliiiHa pobOTa IOBHICTIO BIANOBIAAE
suMoram Hakasy MinictepcTsa ocsit 1 Hayku Ykpaiau Ned0 sig 12 crums 2017 p.
«IIpo 3arBepmikeHHs Bumor 10 o0oQOpMIEHHS JUCEPTalli» Ta BHUMOTaM,
nepen6ayenumu myHkToM 25 «IIpo BHECEHHs 3MiH 10 JAedkuX moctaHoB Kabimery
MinicTpiB Ykpainu 3 mIWTaHb MOiArOTOBKM Ta aTecTamii 3700yBadlB  HayKOBHX
CTYIIEHIBY, 3aTBepxeHOro nocranosoro Kabinery Minictpis Ykpainu Bin 19 TpasHs
2023 poxy Ne502, a ii aBrop — Kopobxo IlaBno OnekcanapoBuy — 3aciIyroBye Ha
NIPUCY/KEHHs HOMY HAayKOBOTO CTyIeHs AOKTopa (dimocodii 3a cremianbHICTIO
132. Marepiano3HaBCTBO.

ITpodecop xabenpu Texunonorii BAPOOHHIITBA
mitaneHux anapatiB HamionansHoro TexHIYHOTO
YHiBepcuTeTy YKpainu

«KITII im. Iropst CikopcbKOTo»
JIOKTOp TEXHIYHHMX HAYyK, MPodecop




