BIAI'YK
oiniiiHOro ONMOHEHTA HA IUCepPTAlINHY po0OTYy
Kpyraosa IBana Onexkcanaposuua

Ha TeMy «BILJIMB KOMILIEKCHOI HOHHOT Ta TePMiYHOI OOPOOKH Ha CTPYKTYpPHO-(Da30BI
nepeTBOPEeHHs Y QYHKIIOHATBHUX [UTIBKOBUX KOMITO3UIIIAX 13 HAHOPO3MIPHUMY
mapamu Ni, Cu, Cr, V»,

MpeCTaBIeHy Ha 3100yTTs CTYIeHs JOKTOpa (h110coMIT
B rajiy3i 3HaHb 13 MexaHiuHa 1HXKeHepis
3a crieliaibHICTIO 132 Marepiajio3HaBCTBO

AKTYaJIbHICTh TeMH AHCEpPTALIL.

TOHKOTIUTIBKOBI Marepiajy 3 TOBLIMHOIO IIAPIB Y HAHOPO3MIPHOMY Jllana3oHl,
[0 OTPUMYIOTbCS (DI3UUHMMH METOAAMH OCA/UKEHHs y BaKyyMmMl YW Yy Ta3oBii
aTMocdepl, € KJIFOYOBUMHU KOMITOHEHTaMHU Cy4aCHUX MPUCTPOIB
MiKponpuaaa00yayBaHHs. MeTaneBl TOHKI IUNBKM Ha OCHOBI (u aKTHBHO
BUKOPHUCTOBYIOThCS, HANpPHUKIAL, y SKOCTI NPOBIAHHX 3€IHAHb MDK eJeMEeHTaMH
MikpocxeM. IcHyrodi TeHAeHUii 10 MOCTIMHOrO 3MEHIUEHHsS PO3MIPIB METaJeBHX
KOHTAKTIB (IUMPUHHU Ta TOBIIWHU JIiHII) U €JIEKTPOHHUX MPUCTPOIB 3 IEPEX0I0M 10
HAHOPO3MIPHOTO  CTaHy  OOYMOBIIIOIOTH ~ BHHUKHEHHS — MMPOOJieM  CTOCOBHO
JIOBFOCTPOKOBOI HaAiMHOCTI, axaresii, audysii 3a ymMOB TepMIYHOI [iI PI3HOTO
MOXOJ/DKEHHS Ta MOMJIMBOTO OKHCHEHHs TaKHX MarepialliB MiJ €0 30BHIIIHLOIO
cepeIOBUILIA.

uceprauiiina podora Kpyrmosa I.O. mpucBsdeHa MUTAHHIM [OKpaLICHHS
TepMiuHOi cTabGiAbHOCTI, (I3UKO-XIMIYHMX Ta TPUOOJOTIYHUX  BIACTHBOCTEH
HAHOPO3MIPHMX METaJleBUX MaTepialiB, 3aTpedyBaHMX Yy SKOCTI (YHKIIOHATbHHUX
eJIeMEHTIB  CYy4aCHOIro  MpUIafo0yayBaHHs, 3a  JIONIOMOIOK  BUKOPHUCTAHHA
HU3bKOGHEPreTUUHUX HOHHMX Ta KOMOIHOBaHMX  BIUIMBIB. |akuM  YHMHOM,
mpeacTaBieHl B PoOOTI MOCJI/DKEHHST € aKTyaJbHMMHM Ta CIPsIMOBaHWUMHU Ha
BUPIIIEHHS  B&XJIMBOI  HAYKOBO-TIPAKTMYHOI ~ MPOOJEMH  TOHKOIIIBKOBOIO
MaTepialo3HaBCTBA, IO MiATBEPIKYEThCS K BUCOKUM PIBHEM HayKOBHUX myOJIKalLllu
3100yBaya, TaK i 3B’S3KOM pOOOTH 3 HALlOHAJIBHUMH Ta MDKHApOAHHMM HayKOBO-

TOC/TiTHAMH TIPOrpaMaMi Ta iHIUBIAyaJlbHUMHU AOCIIIHUIIBKUMH IPAHTAMH.

Ouinka OOrPYHTOBAHOCTI HAYKOBHX  pe3yJbTaTiB  aucepraumii, IX
J10CTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBM3HA pe3yJbTaTiB [MCEPTALIHHOrO JOCIDKEHHS rojirac B
HACTYITHOMY:
. Bmepme BCTaHOBIEHO, W10 Yy IUTIBKOBHX CHUCTEMax N1/Cu/Cr(V)/S1100),
Cr/Cu/Ni/Si(199) 3 TOBLIMHOIO [1apiB MeTaliB B 25 HM HOHHO-NPOMEHEeBA 0OpodOKa 3
enepriero HoniB Biax 400 mo 200 eB He BHMK/IMKAaE B HHX CTPYKTYPHO-(a30oBHX
MepeTBOPEHb (32 BUKIKOYEHHSAM 3MEHILEHHS M€OMETPUIHUX PO3MIpiB KPUCTAJITIB Y

30BHIIIHBEOMY I1api Ni).




2. TlpoBeneHO BHUBYEHHS BIUIMBY WOHHO-IIPOMEHEBOI OOpOOKM Ha aacopOLiiHY
3JJaAaTHOCTh MOBEPXHI OaratomapoBUX CTPYKTYP Y KHUCHEBOMY Ta BOJIOIOMY
cepeI0BUIIAX.

3. 3anporoHOBAHO HOBY MOJEJb MEXaHI3MIB MOHHO-CTUMYJILOBAHUX (DI3UKO-
XIMIYHUX B3a€EMOJIIM Ha PIZHUX MeXKax po3/l1y OaraTolapoBUX HaHOPO3MIPHHUX
MIIBKOBUX KOMITO3MLIM 3 BpaxyBaHHSIM €(EKTy «JaJIbHOIKYOTO  BIIJIUBY
HU3bKOCHEPreTUYHUX HOHIB.

4. 3anporoHOBaH1 MexaHI3MHM (a30yTBOpeHHs1 B HaHowmapax Ni/Cu mia BIUIMBOM
KOMIIJIEKCY 30BHIIIHIX (DAKTOPIB - TEMIIEPATYPU Ta HOHHOT'O OIMPOMIHEHHS.

5. Bu3HaueHO BIUIMB ra30BOro cepeaoBullla HU3bkKoTemIiepatypHol (ao 0,3 7,,)
TepMidHOI 00poOku HaHOpo3MmipHOl - cuctemu N1/Cu/Cr/Sip) Ha PO3BUTOK
nU(dY31MHOrO CTPYKTYpPO- Ta (Pa30yTBOPEHHH.

6. Bnepiie mokazaHo, 110 3MIHA aare3iiHoro wapy Ha maknaaml 3 Cr Ha V B
cucremax N1/Cu/Cr/Si(100), Ni/Cu/V/Si(100) 3MmiHoe audy3iiHl TpOLECcH MM Yvac
TEPMIYHOIO BIATIAIY.

7. IlpoBeqeHO BUBYEHHS BIUIMBY PI3HOMAHITHUX OOpOOOK Ha ajre3liiHy MILHICTh Ta
3HOCOCTIMKICTh OaraTourapoBUX HAHOCTPYKTYP.

Bci  mpencraBiieHI A0 3aXMCTY  [IOJIOKEHHSI  HAYKOBOI  HOBM3HHU €
OOIPYHTOBAaHMMHM 1 JIOTIYHO BHUTIKAIOTh 13 EKCIEPUMEHTAJIbHUX pe3yJbTaTlB,
BUKJIAJEHUX B TPETHOMY PO3AiJl AUCEpTalliHOl poOoTH 3100yBaya. J[OCTOBIPHICTH
OTPUMAaHHUX pe3yJbTaTiB HE BUKJIMKAE CYMHIBIB, OCKUIBKM BOHM OTPHUMAaHI 13
3aCTOCYBAHHSM IIIMPOKOTO CIEKTPY CYy4aCHUX (PI3UYHUX METOJIB JOCIIKEHb, a JaHI
PI3HMX METOJIB HE Cylepeudarb OAUH OJHOMY. BUCOKMI HayKOBHH pIBE€Hb POOOTH
MiATBEPUKYETHECS THM, L0 11 pe3yJbTaTu ONnpuiItoaHeHl y 10 ¢paxoBUX HayKOBHX
cTaTTaX y BugaHHsax Q1-Q3 kBapTUIlIB.

HaykoBi 3amadi J0CTIDKEHHS CPOPMYJIbOBaHI Ha OCHOBI J€TajbHOIO aHajl3y
(haxoBOi HAayKOBOI TMEpPIOJAMKHA 3 TeMaTUKHU JA0ocilUKeHHs. IlocraBneHl HayKoOBI
3aBJaHHs B JQUCEpTalliiHId poOOTI BUKOHAHI MOBHICTIO, 3/100yBay IMOBHOK MIPOIO
OBOJIOJIIB METOIOJIOTIEI0 HAYKOBOT JISI/IBHOCTI.

Ouinka 3micTy auceprauii, il 3aBepuUIeHICTb Ta AOTPHMAHHS NPHHUHIIB
aKaaeMidHOT J00pOYEeCHOCTI.

- 3a cBOIM 3MICTOM JucepTauiifHa poOora 3a00yBava Kpyriosa I[Bana
OnekcaHpoBHYa MOBHICTIO BianoBinae CTaHAapTy BHIIOI OCBITH 31 CMELIAILHOCTI
132 Marepiano3HaBCTBO rajigy3i 3HaHb 13 MexaHI4Ha IH)XKeHepls Ta HanpsMKam
NOCTIKEeHb BIAMIOBIIHO 10 OCBITHBROI MporpamMu Martepiasio3HaBCTBO.

Jluceprauiiina poGOTa € 3aBEpIUIEHOI0 HAYKOBOK IMPALEd 1 CBIAYUTH IPO
HAsBHICTH OCOOMCTOrO BHECKY 3700yBaya 10 HayKOBOro Hampsmy «@DyHKIIOHAJIbHI
HaHOMATepialu I MIKPONIPUIIa100y IyBaHHSY.

AHaii3 3BiTYy MNOAIOHOCTI AMcepTaliiiHoi poOOTH Ha TEKCTOBI CIIBIAIIHHS
(3.6%) 3acBimuye, 110 aucepraniiiHa podoTa 3100yBaya € pe3yIbTaTOM CaMOCTIHHHX
OCLIKEHD 1 He MICTUTB €J1eMEHTIB 3aIo3uueHb, Ganbcudikauii un miariaty. OTiKe,
B CBOIl aucepTaliiiHiii poboTi 3100yBay MOBHICTIO JOTPUMABCs [PUHLIMIIIB
aKaieMigyHol J0OpOUYEeCHOCTI.




MoBa Ta CTHJIb BHKJIAJIeHHs1 pe3y/bTaTIB.

Jucepraiiina poboTa HarmucaHa YKPAalHChKOK MOBOK 3 KOPEKTHUM
BHKOPHCTAHHAM  TpodeciiiHoi  HayKOBO-TEXHIYHOI tepminoJorii.  Marepianu
nucepTaliifHol poOOTH BUKIIAACHO JIOT1YHO, MMOCIIIJOBHO Ta BUUEPIIHO.

Jlucepramisi CKIaga€Tbest 31 BCTymy, 3 PO3ALTIB, BUCHOBKIB, CITUCKY
BHKOPHCTAHOI JliTepaTypu Ta A0JAaTKy A. 3arajlbHui o0csr aucepTaniiHol podOTH
ckianae 178 cTopiHOK, 3 HUX 151 CTOpPIHKA — OCHOBHOT'O TEKCTY.

Y BeTynmi pO3KPUTO aKTyaslbHICTh POOOTH, CHOPMYIBOBAHO METY Ta 3a/1a4l
NOCITIKEHHsI. 3a3HaueHo 3B’A30K po0OoTH 3 HaykoBo-fochiaHumu temamu MOH
Vipainn (Ne0118U000221 ta NeO121U110283), MIKHAPOAHHM IPOEKTOM CRDF
Global Ta MOH VYxkpainu (NeG-202108-68019) mix KIII im. Iropst Cikopcbkoro Ta
VuiBepcurerom Kanipopuii B Jloc-AHKeneci, 1HAMBIIYaJbHMMH PaHTaMH
cunxporponsoro uentpy RIKEN Spring-8, Slnonis. BkazaHo o0’ekTH Ta npeamer
NOCIIIDKEHHS, HABEAEHO II0JIOKEHHSI HayKOBOl HOBM3HM, [pPAaKTU4YHE 3HA4YCHHS
pe3yNbTaTiB, a TaKoX iX anpobaiilo Ha 7 MIKHApPOAHHUX KOH(epeHLIsX Ta
pucBiTIenHs y 10 crartsax y (axoBMX BMA@HHAX, 110  1HACKCYKOThCS
HayKOMETPHYHOI 0a3010 JaHMX SCOpUs.

V mepmoMy Ppo3aiii [pOaHAN30BaHO HAYKOBY JITEpaTypy 3 TEMATHKH
OCTiKeHb., 30KpeMa, PpO3IJISHYTO TEeHIEHLIT CyyacHMX TEXHOJIOrH MIKpO- Ta
HAHOEJIEKTPOHIKH, MiKpOIpuiaz1o0y1yBaHHs Ta (OTOBONBTAIKH L1010 BUKOPHUCTAHHS
TOHKOILTIBKOBHUX MeETalleBUX MaTepiajliB y SKOCTI OCHOBHMX (DYHKILIOHAJIBHHX
ejleMeHTiB. IIpoaHaii3oBaHO  BIUIMB  PI3HOMaHITHHUX (h13UKO-TEXHOJIOTTYHUX
mapaMeTpiB OTPUMaHHs Ta 0OPOOKH HAHOPO3MIPHHX [UIIBKOBHX MaTepiajiB (METO
ocaKeHHs, TeMIepaTrypa MiJK/iaakd, atMocdepa 0OpoOKH, IIBHIKICTH HarpiBy Ta
OXOJIO/KEHHsT Tomo) Ha (OPMyBaHHS IX CTPYKTYpH, (a30BOro cCkiaay Ta
BJIACTHBOCTEH. PO3MISHYTO OCOOJMBOCTI MpoueciB  Moau@ikaull  CTPYyKTYpH,
IOPCTKOCTI Ta (Pi3UKO-XIMIUHMX BJIACTHBOCTEH MaTeplallB LIAXOM OMIPOMIHEHHS 1X
MoBepXHi MOHHMMH Iy4ykamu. [IpoaHanizoBaHO dhizuuHi ePeKTH, Kl MOXKYTb MaTH
Micile B MaTepiajax B mpoiieci ix HoHHOT 00poOKH — e(eKTH MaTpHIl Ta JaJbHOAIL.
[T1iBkM HIiKEeaIo Ta Midl J0CHTH J00pe JOCHiIKEHI 3a OCTaHHI JeKilbKa JIECSTKIB
POKiB. AJle, Ha MOIO JyMKY, B OIJISIIL JIITEPAaTypH BJIacHe 3B SI3KY €JIeKTOPI3UUHUX
(Mifi) 44 MarHiTHUX (HIKEJ0) BIaCTUBOCTEH LMX MaTepiaiiB 31 CTPYKTYPOIO IJI1BOK
yBaru 0yJo MpUALIEHO HEJAOCTaTHERO.

V apyromy po3aiji o0rpyHTOBaHO BHOIp 00 €KTIB JIOCITIJUKEHHS Ta METOIB 1X
BaKyyMHOTO ocakeHHs. HaBeneHo BUKOPHUCTAHI MapaMeTpu TepMIYHOI, HOHHO-
MPOMEHEeBO1, HOHHO-TIIIA3MOBOI Ta KOMOIHOBAHOI HOHHO-TepMiuHO1 00po0OKu. HanaHo
XapaKTEPUCTUKY LIMPOKOMY CIIEKTPY BHKOPHCTAHUX B po0OTI eKCIepUMEHTaTIbHUX
METONB ITOCTiIKEeHHS. AJe, HA MOK AyMKy, B OIJISi JliTeparypu Ommc ao0pe
BLTIOMHMX METOIB JOCTi/KEeHHs: peHTreHiBchkoi audpakuii, Oxe CIIEKTPOCKOTII],
[IPOCBITIIIOKOYO] eJEKTPOHHOI MiKPOCKOIII 1 T. 1. € 3aHAATO ACTaTBHHIM. B Toi xe
yac MpH OIMMCI METOiB OTPHMAaHHs 3pa3KiB JUI nocaipkenHs (maparpadu 2.2.1 Ta
2.2.2) BIACYTHsS JOCHUTb BaKjiuBa Il 0araTolIapoBUX METAJEBUX CTPYKTYP
iHdopMallis — Ui OJIepIKyBaJIUCh LI GaratoliapoBi CTPYKTYpPH B OJTHOMY BaKyyMHOMY
UKL, Y¥ JUTSL OCaKEHHsI HACTYITHOTO LIapy MiAKIaAKa 3 HAHECEHUM 1IapOM METaTy
B YCTAHOBIII HAMyCKajlu TOBITPs. A TaKOX 4H repesipsiiach (aKTUYHa TOBIIMHA
onepxanux mapi Cr, Cu ta Ni, 110 CTBOPIOIOTH GararouiapoBy cTpykTypy” Ha cTop.




50 aBTOp MHILE, L0 JAesKi BIACTUBOCTI 0araToOIapOBUX CTPYKTYP JIOCIIJKYBAJIUCH
in-situ. Ha MO0 AyMKy lie He BiArnoBija€ MIHCHOCTI Yepes Te, IO YCTaHOBKM JUTA
oca/DKeHHs IUTIBOK He Oy 00JalToBaHl anapaTyporo s NOCITI/DKEHHS  1X
CTPYKTYpH 4M (pi3UUHMX BlacTHUBOCTEH. L1 HbOTO 3paskh Maju OyTH TMEepeHeCceH] 3
BVTII-5 10 DOCIIKYBAaHUX YCTaHOBOK.

V TpeTboMy pO3aiJil BUKIaACHO OCHOBHI €KCIIEPUMEHTAJIbHI pPe3yJIbTaTh L1010
BIUITMBY KOMILJIEKCHOI MOHHOI Ta TEepMiyHOI O0OpOOKM Ha CTPYKTYpHO-(]a30BI
[epeTBOPEHHs B JOCIIIKYBaHHUX IIJIIBKOBUX CHCTEMAX.

V m 3.1 mpojeMOHCTPOBAHO BIUIUB PIZHUX napaMeTpiB HU3bKOEHEPreTUYHOI
Ar’ {ioHHOI OOGpOGKHM — eHeprii HOHIB, 103M OMPOMIHEHHs Ta I'yCTMHM HOHHOTO
cTpyMy — Ha (OpMyBaHHS CTPYKTYpHO-()a30BOro CKiIady Ta pPO3BMTOK OKHCHO-
BiJHOBHMX TIPOLIECIB B TPUILAPOBiH TOHKOIIIIBKOBIH cucteml Ni/Cu/Cr. BaxianBum
OZlep)KaHUM pe3y/IbTaTOM € BCTaHOBJICHA 3aJ1eKHICTh BUXIJHOTO (Pa3soBOro CKialy
0araTollapoOBHX IUIIBKOBUX CTPYKTYP Bil PEKUMIB HOHHO-IIPOMEHEBOI OOPOOKH.
BCTaHOBJIEHO OCOOIMBOCTI PO3BUTKY OKHCHO-BiTHOBHUX MPOLIECIB, SKI MAIOTh MICLIE
Ha BHYTPILIHIX MeXaX pPO3/ily HaHOLIApIB Y rpoleci WOHHOTO OINPOMIHEHHS, Ta
BIIEPIIE 3alpOIOHOBAHO MOJEJb TaKUX TaTbHOMIFOYUX HOHHO-CTUMYJIbOBAHHX
bi3MKO-XIMITHUX B3a€MOJIIH.

VYV n.3.2 BOoeplle IOKa3aHO, L0 3aCTOCYBaHHA HU3bKOEHEPreTUYHO! HOHHO-
mpoMeHeBol OOpOOKH J03BOJIE€ 3MCHIIWTH KiJIbKICTh LIKiJUTMBUX JOMIIIOK Ta
MiIBUILMATH XiMIUHY YHCTOTY IIPOBIAHOTO IIApy Cu, a TaKOK 3arajibMyBaTH PO3BUTOK
nudy3itHUX MpoLeciB MK MaTeplalaMy HaHOLIAPiB B MpOLECi TepMiYHOI 00pOOKH
HAHOPO3MIpHHX CUCTEM. PO3KPUTO  TaKOXK 0co0MBOCTI mepebiry MpoLeciB
OKCHIOYTBOPEHHs (Ha 30BHIIIHIHA MoBepxHi) Ta Ae(eKTOyTBOpeHHs (B 00’€Mi) Ha
mubysiitie  (pa3oyTBOPEHHs B IUIIBKOBHX ~CHCTEMax Mg 4yac KOMIIJIEKCHUX
eHepreTUUHKX BIUIMBIB.

BaxJIMBUM TNPAKTHUYHUM pe3yJbTaToM, OACpKaHMM B nmaparpadi 3.3, €
BCTAHOBJIEHI 3aKOHOMIPHOCTI BIUTHBY HOHHO-TPOMEHEBOI 00poOKM OararolapoBUX
CTPYKTYP Ha IX ajre3iiHl Ta 3HOCOCTIHMKI BJIAaCTHUBOCTI.

Jlucepraiiiina podora o(hopmIIeHa gianmosinuo no BuMor Hakazy MOH Ykpainu
Bin 12 ciunsg 2017 p. Ne 40 «Ilpo 3aTBep/UKEHHSI BUMOT 110 o(OpMIIEHHS IHCePTaLii».

Onpu/oHeHHs pe3y /bTaTIB nucepTauinHol podoTH.

HaykoBi pe3y/nbTaTH AMCepTaLll pucBiTieni y 10 HaykoBuX IyOJIKaLlisx
3no0yBada, cepen skux: 0 craTedl y HAayKOBHMX BHAAHHAX, BKIIOMCHHX Ha JarTy
onyOJIiKyBaHHs 710 MEpeNiKy HayKOBHX dhaxoBuX BuAaHb Ykpaind; 10 crarTix y
[MepioJUIHUX HayKOBUX BUIAHHSX, npoinaexcosanux y 6aszax aannx Web of Science
Core Collection Ta/abo Scopus, 3 skux 10 craredl y BHIAHHSX, BIJIHECEHHUX 10
[epIIOero — TPETHOIO keapTuaiB (Q1-Q3) BIAMOBIIHO 10O kinacudikauii SClmago
Journal and Country Rank a6o Journal Citation Reports; 0 maTeHTiB Ha BUHAXIJ, IO
npoHiuIM KBajiiKalliHy €eKCrepTusy Ta Oe3rocepeHbO CTOCYHOThCS HAYKOBMX
pe3yabratiB aucepraii; 0 naTeHTiB YKpaiHM Ha KOpUCHY Mojesb; 0 0JIHOOCIOHMX
MoHOrpad1ii, IO peKOMEH/IOBaHi 10 ApyKy BueHow paioro KTII im. Irops
CiKOpCchKOro Ta MPOMIUIM pPEHeH3YBaHHA. Tako) pe3yabTaTH auceprauii OyiH
arpoOoBaHi Ha 7 HAyKOBMX MI’KHapOIHHX konbepeHuisx. [uceprauis 3100yBaya He
VICTUTL eleMeHTiB miariaty uu danbcudikamii, a cXOoXKICTh TEKCTY 3 BIAKPUTUMHU




JOKepellaMi € MIHIMalbHOI0. Bcl OCHOBHI HayKOBI pe3ysibTaTH, MNpEeACTaBlIeH] B
JMCepTalliHii  poboTi 3,[{06y8aqa [MOBHICTIO BIJOOpakeHO B HOro HayKOBHMX
ny6tikamisX. Ix BUCOKHI piBeHb 0OYMOBIEHHI HATEKHICTIO HAyKOBO-TIEPIOJUUHUX
BU/JIaHb, B IKMX OIyOJIIKOBAHO CTATTi 3100yBaya, 10 MepILIoro-TPeThOro KBapTUJIIB.

HenoJ1iku Ta 3ayBakeHHs1 10 AMcepTaliiHOT poOOTH.
llompu  BHIle3a3HAYEHWH BUCOKMHA HAYKOBHUH piBeHb MPEeACTABICHOTO
IOCJI/PKEHHS, 10 AUcepTaliifHol poOoTH 3100yBaya € HACTYIHI 3ayBaKEHHS:

1) OxHMM 3 OCHOBHHUX €KCIIEPUMEHTATbHUX Pe3yJIbTaTiB POOOTH, HA Mill TIOTJIS, €
MIJBUILEHHS KOPO31MHO1 CTIMKOCTI JOCJII)KYBAaHUX HAHOCHCTEM I JIEIO
HU3bKOCHEPIeTUYHOTO HOHHOrO ONpoMiHeHHSA. OOHUM 3 (haKTOpIB, IO MOXKe
BIUIMBATH Ha KOPO3IMHY CTIMKICTh METaly y MAacCHMBHOMY CTaHi, BBa)KaeTbCs
osiBa BHACJIJOK IMITJIAHTALlll 1HEPTHOTO ra3y MOBEPXHEBUX 3aXUCHUX TTIBOK
pi3Horo ckmnany. Tomy pgouisbHO Oyjao O BHUKOpUcTaTH He Tibkd Oixe-
€JICKTPOHHY CIIEKTPOCKOIIIO, ajie 1 MeTOJ PEHTIeHIBCbKOT (POTOEIEKTPOHHOT
CITEKTPOCKOITII.

2) Buxiguuii cTaH 0araToLIapOBUX CTPYKTYpP XapaKTepU3VETLCS aBTOPOM  SIK
TaKWW, L0 Ma€ 4YITKI MEXKI pO3MOJALTY MK IIapaMH YUCTUX METTaliB
(Hampuiknan, crop. 97, ocraHHId a03all: «JaHi TOMIAPOBOrO  aHaiily
MIATBEP/DKYIOTh HASBHICTh YITKMX MeX po3moairy». Ane Puc. 3.20 a Ta B
CB1AYATh IIPO ICHYBaHHS 00J1aCTi 13 3MilIAHUMH KOMITOHEHTAMU B PailOHi MexK
pO3IIOJLITY, TOBILIUHY SIKHX MOKHA OLIIHUTH K MpuOau3Ho 10 HM. AHasi3 Takol
OLIIHKH CTPYKTYPH ILTIBOK Y POOOTI BIICYTHIH.

3) B Tpersromy po3aiil HaBeAEHO €KCIEePUMEHTaTbHI Pe3yJIbTaTH Ul JBOX THIIIB
B3a€MO/11 HOHHOIO ITy4YKa 3 [MOBEPXHEIO, SIKI aBTOP HA3HBA€ «HEMEPEPBHUM» Ta
«IMIIYJIbCHAM». 3 TEKCTa pOoOOTH HE3PO3yMIJIO B YOMY IIOJISITA€ MPUHLIMIIOBA
BIIMIHHICTb TaKUX MNIJXO/IB, a TaKOX BIACYTHIN aHalli3 JITEpaTypHUX JHKEpe
[110/10 HEOOX1AHOCTI 3aCTOCYBAHHS caMe TaKUX THITIB ONMPOMIHEHHS.

4) B Poszaum 3 nmig yac oOroBOpeHHsl pe3y/bTaTiB 30BCIM BIJCYTHE MMOPIBHSHHS
OJIEP)KAHUX PE3YJIbTATIB 3 ICHYFOUUMHM JIITePATYPHUMH JTaHUMH.

BoaHouac, BapTO BIJA3HAYMTH, 10 HABEACHI BUILE 3ayBa)K€HHSI Ta HEJIOJIKHA He
3MEHIIYIOTh BUCOKHWM HAyKOBUM pIBEHb AUCEPTallIiHOI poOOTH 3100yBavya Ta He
BIIJIMBAIOTh HAa 11 3arajibHy MO3UTUBHY OLIIHKY.

BHCHOBOK npo auceprauiiHy pooory.

BBaxkaro, 110 auceprauniiiHa podora 3100yBava CTymeHs JoKTopa (iuiocodil
KpyrinoBa IBana OuekcaHapoBhya Ha TeMy «BIUIMB KOMILIEKCHOI HOHHOI Ta
TepMIYHOI OOpOOKHM Ha CTPYKTYpHO-(a30Bl NEPETBOPEHHS Y (PYHKUIOHAIBHUX
[UTIBKOBUX KOMITO3HMIISX 13 HaHOpo3MmipHUMM apamu Ni, Cu, Cr, V» BUKOHaAHa Ha
BHCOKOMY HayKOBOMY PIBHI, HE MOPYIIYE MPUHLMITIB aKaJAeMIYHOI JOOPOYECHOCTI Ta
€ 3aKIHYEHUM HayKOBUM JOCJIIPKEHHSM, PE3yJIbTaTU KOO MAKOTh CYTTEBE 3HAYECHHSI
IS raily3i 3HaHb «13 MexaHi4Ha 1HXeHepis».

Jlucepraiifina po0oTa 3a aKTyaJbHICTIO, IPAKTUYHOIO LIIHHICTIO Ta HAyKOBOKO
HOBHM3HOKO ITOBHICTIO BIAIOBIJA€ BHUMOraM YHUHHOTO 3aKOHOJABCTBA YKpalHW, IO




nepenbaveni B 1. 6—9 «llopsiaky MpUCYUKEHHS CTYNCHA JIOKTOPA dimocodil Ta
CKacyBaHHSs pIlLIEHHs pa3oBoOl crierianizoBaHoi BYEHOT pajay 3aKjaay BHILIOI OCBITH,
HAyKOBOI YCTaHOBH PO MPHUCYKEHHS CTYNEH: J10KTOpa dimocodii», 3aTBEPIIKEHOTO
[Mocranosoro Kabinery Minictpis Ykpainu Bia 12 civns 2022 p. No 44,

3n106yBau Kpyrios IBan OsexkcanpoByy 3acilyroBy€ Ha MPUCYUKCHH CTYTICHA
nokropa Ginocodil B ramysi 3HaHb «l3 MexaniuHa iHXeHepis» 3a CreLlalbHICTIO
«132 Martepiajil03HaBCTBOY.

Od¢iniiiHuN ONMOHEHT:
[TpoBifHKMI HAYKOBUH CIIBPOOITHHUK
nabopatopii CIeKTPOCKOIii TBEPAOro Tina
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im. I".B. KypmromoBa HAH Yxkpainu,
NOKTOp (i3UKO-MaTeMAaTUYHUX HaYK,

npodecop .B. KY/IPABLIEB

\ |
"' e II".I 1 [ S L]
1“:‘:._ .-i‘ '.I:‘... L.l'-d-r: r F

2023 poky
[Tinmuc FO.B. KyapsiBieBa 3aCBLIYYIO « v . -
o A i S
T 1F 2 14, EH&A
yquHH cekpeTap [HCTUTYTY M %ﬂﬂoq}lﬁlﬁi}%ﬁ \\"Q
im. I".B. Kyparomosa HAH Y xparayrnoosum %"
KaHauaaT ¢I3HKO-M3T6M3THqHﬂ}T{!§§,EE_F""J iz A M. . CABUVYK

._.l‘ .
A

%




