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AKTYaJIBHICTh TEMH AHCEpTAIIl.

TOHKOILUIIBKOBI MeTajieBl KOMITO3HMIII Ha OCHOBI Cu € OOHUMH 3 HaAWOLIBIN
[IMPOKO 3aCTOCOBYBAaHHUX MaTeplalliB B MIKPO- Ta HAHOEJIEKTPOHIIli, 1110 00YMOBIIEHO
BUCOKMMHM 3HAY€HHSMH 1X €JIEKTPO- Ta TEILUIONPOBIAHOCTI, @ TaKOX CTIMKOCTI 0
eJeKTpoMirparii. 3 moriasay eaekTponpoBiaHOCTI caMe Cu Ha JaHWH 9ac BBaXKA€THCS
HaOLIbII MEePCHEKTUBHUM MaTeplajioM I HaJBEJIUKOMACINTAOHMX 1HTErpallliHUuX

NPUCTPOIB Y 3B'SI3KYy 3 HWXYUM T[IUTOMHM OIOPOM TIIOPIBHSHO 3 1HIIAMH
TPaAULIMHUMH MareplajiaMu (30JI0TO Ta ajlOMIHINA) Ta MOXJIMBICTIO JOCSATHEHHS
oro o0'eMHOro 3Ha4eHHsS B TOHKHX ILTIBKax Mial ToBmuHOIO <100 M. OnHak
okucHeHHs1 Cu, 3aXOIUIEHHS Ta BBEJEHHS JOMIIIOK B IMpoOIECl “BHIIapOBYBaHHS-
KOHJIEHCAIlis® Ta Jerpajalis 11 eJeKTPOIPOBIAHMUX BJIACTHBOCTEM HAaBITh 3a JIOCHUTH
HU3BKUX TEMIIEPATYP € OCHOBHUMH IIpoOIeMaMHu, SIK1 TOTPeOYIOTh BUPIIIIEHHS.

He MeHII NepCneKTUBHUM OCTaHHIM 4YaCcOM BBaXKa€ThCS TAaKOXK 3aCTOCYBaHHS
HAaHOPO3MIpPHUX IUTIBKOBHUX MarepiaiiB Ha ocHOBI Cu y rangy3i COHSIYHOI €HEepreTUKH
y SIKOCTI BHCOKOMNPOBIOHHMX E€IeKTPUYHHUX KOHTAKTIB. 30KpeMa, 3aMiHa MaTepiaiy

TaKMX KOHTAaKTIB 3 OJIarOpOJHUX METANIB (SIK MpaBUiIo, Cpibjia) Ha OGararoimaposi

KOMITIO3MIIll TMEepeXiIHUX MeTallB OO3BOJHMTh CYTTEBO 3MEHIIUTH COOIBapTICThH
BUPOOHMIITBA COHIYHUX €JIEMEHTIB Ta HaBITh MIABHIIUATH KOe(PIIEHT KOPHUCHOI Iii.
Boanoyac, 18 NPUCKOPEHHS IIPAKTUYHOI'O BIIPOBAIKEHHS HAHOPO3MIPHHUX
MIIBKOBUX CHCTEM Ha OCHOBI Mill B $SKOCTI (YHKIIOHAJIBHUX €JIEMEHTIB
HaHOEJIEKTPOHIKM Ta (POTOBOJBTAIKM HEOOXITHHMH € CHCTEMATH4H1 JOCJIIDKEHHS

CTPYKTYpPHO-(A30BOro CKJIaay, TEepMIYHOI CTAaOUIBHOCTI Ta HHU3KH MPaKTHYHO
Ba)XJIMBUX BIIACTUBOCTEM TaKWUX I[IIAPyBaTHX MaTeplajiB IIICIAS PI3HUX BHJIIB
HU3bKOEHEPreTHYHOr0 BIUIMBY. 1WMM Oliblle, IO I I€E0 PO3MIPHOTO (akTopy
rpalEHTA CTPYKTYPHUX, KOHLIEHTpPALlIMHUX Ta (Pa30BUX HEOAHOPIOAHOCTEM, SKI
peani3yroTbCs Ha BIACTAHAX MOPSAKY JEKUIBKOX JECATKIB  HAHOMETPIB,
OOYMOBJIIOIOTh BUCOKY CTYIIIHb HEPIBHOBA)XHOCTI TaKMX CHUCTEM. A 1Ie, B CBOIO
4yepry, CTBOPIOE YMOBH IJisi mepediry Audy31HHUX MNpPOIECIB HaBITh Y MpoIecax




KOHJIEHCAIlll PEYOBHHHM Ta MPUPOTHOIO CTapiHHS; (DOPMYBaHHS TE€PMOIUHAMIYHO
HEPIBHOBOXHHUX TBEPJIMX PO3YMHIB 3aMIIICHHS, AOMIIIOK; IEPECHYCHUX TBEPAUX

PO3YMHIB, HETHIOBUX (a3, sIKI HE XapakKTEpH1 JIsI MAaCUBHOIO CTaHy, a TaKOX [0
NposiBy 1HIIMX e(ekTiB, fAKI MOTpeOyIOTh [OE€TAJIbHOIO CIIOCTEPEXKEHHSA Ta
y3arajbHEHHS.

BukianeHl B gucepTalliiHii poOOTI JOCIIIKEHHS € aKTyaJbHHMH, OCKUIBKH
IPUCBSYEH] BHPIMIEHHIO WX BaXJIHWBHUX  HAYKOBO-TIPUKJIAIHUX  MPOOJIEM.
AKTyaJIbHICTE pPOOOTH JOJATKOBO ITIATBEP/KYETHCS THM (PaKTOM, IO BOHa
BUKOHYBaJlJaCh B paMKax HHM3KH HAyKOBO-IOCIIIHUIBKUX  IIPOEKTIB, SK
HaIllOHAJbHOTI'O, TaK 1 MI2)KHAPOJAHOI'O PI1BHS.

Oninka oOrpyHTOBAaHOCTI HAYKOBHX pe3yJbTaTiB  aAMcepTamii, Ix
JOCTOBIPHOCTI T2 HOBH3HH.

HaykoBa HOBH3Ha pe3yJbTaTiB JUCEPTALIMHOIO JOCIIIKEHHS II0JIIrae B
HACTYITHOMY:

- Bu3nadgeHi1 €HEpreTUYHI PEXUMH MOHHO-IIPOMEHEBO1 00pOoOKH
TOHKOILTIBKOBHUX HaHOPO3MIPHHX KOMITO3HII1H Ni1/Cu/Cr(V)/S1(100),
Cr/Cu/Ni/S1(100) 3 ToBmMHOK InapiB 25 HM, BHKOPHUCTAHHS SKHUX HE 3MIHIOE
dazoBui ckian, aje OOYMOBIIOE 3MEHIICHHS pO3MIPYy 3€pHa BEPXHBOIO IIapy.
BcTaHOBIIEHO ONTHMaJbHI MapaMeTpu Takol oopobku (eHepris HoHIB 800 e€B, mo3a
ompomiHeHHs 5,6:10'°#Hon/cM° Ta TrycTMHa MHOHHOro cTpyMy 4 MKA/cM’), sKi
CTBOPIOIOTh YMOBH JUISI BIJTHOBJIEHHS OKCHIHHUX (ha3, a TaKOX IIOKpaIleHHS
KOPO31IMHUX Ta aACOpOLIIMHUX BJIIACTUBOCTEM IIOBEPXH1 IOCIIIKYBaHHUX B pOOOTI
HAaHOPO3MIPHHUX CHCTEM. Tako)XX BHeplie II0Ka3aHO, IO 3aCTOCYBaHHS TaKol

norepeIHL01 HOHHO-IIPOMEHEBOI 0OPOOKH 32 YMOB IOAAJIBIIOTO TEPMIYHOI'O BIJNATY
(450 °C, 900 ¢, 10” ITa) K03BOJISE MOKPAIIUTH MiKPOTPHOOIOTiUHI XapaKTepHCTHKH
(agre3ir0 Ta 3HOCOCTIMKICTB). 3aIIpOIIOHOBAHO MOJENIb PO3BHUTKY (DI3HKO-XIMIYHHUX
MpOIECiB HAa MeXax pO3JaUIy METaJleBUX HAHOIIApiB 13 BpaxXyBaHHSIM «e(eKTy
NadbHOMI11» HU3bKOCHEPreTUYHUX MOHIB.

- BuzHaueHO 0cO0IMBOCTI AUPY31MHOrO GOpMYyBaHHS (DAa30BOro CKIaay B miapax
Ni/Cu 3 yTBOpeHHsM Oe3mepepBHOIO psily TBEPAUX PO3UMHIB 3aMILIEHHS HA OCHOBI

Cu 3a yMOB TepMiyHOI Ta KOMILIEKCHOI HOHHO-TEPMiIYHOI OOpOOKM B iHTEpBalli
temmepatyp 300—450 °C, a Tako)X BCTAHOBIEHO IOMiHYIOUI MeXaHi3MH Iudy3ii:
00’ eMHMH — 11 aToMiB N1 Ta 3epHOrpaHUYHHM — 147151 aToMiB Cu.

- 3’sicCOBaHO BIUIMB PI3HOMAHITHUX (AKTOPIB Ha PO3BUTOK AU(DY31HHOIO
CTPYKTYpPO- Ta (ha30yTBOPEHHS 32 YMOB HU3bKOTeMIiepaTypHoi (1o 0,3 7,,;) TepMidHO1
00poOKH B HAaHOPO3MIpHHX CHcTeMax Ha ocHOBI Cu, a came: 1HBEpCli MarepiajiB
HaHopo3MipHEX mapiB (cuctemMu Ni/Cu/Cr ta Cr/Cu/Ni), ra3zoBoro cepeaoBHuila
TepMivHOi 06po6KH (mpoTouHoro aprony P=200 ITa ta Bakyymy P=10" ITa), 3miHu
maTtepiany aaresifiHoro mapy (cucteMu Ni/Cu/V ta Ni/Cu/Cr).




E BcranoBieHO, 110 BIUTMB HOHHO-IIPOMEHEBO1/T1JIa3MOBO1 OOpPOOKM Ha TEPMIYHY

CTaOIIBHICTh JOCHII)KYBAaHHX TOHKOILUTIBKOBUX KOMIIO3UIIA MPOSIBISIETECS B
HacCTyITHOMY: (@) raJlbMyBaHHI Audy3ii aTOMIB MaTepiajiB J0JaTKOBHUX 3aXHCHHX
IapiB 10 OCHOBHOIO IpoMixkHoro mapy Cu, (6) 3MeHIlIeHHI KUJIBKOCTI AoMiok O Ta
C y mapi Cu, (B) raapMyBaHHI IIPOIECIiB peKpUCTaII3allll Ta OKCUAOYTBOPEHHSI.
ITocTtaBiieHi B poOOTI HAyKOBI 3ajadi OOIPYHTOBaHI TIJIMOOKHMM aHali30M
HAyKOBOlI JIITepaTypd 3 TeMATHKH JAociikeHHsA. OTpuMaHl pe3ylabTaTH Ta
[IOJIOXKEHHS HAyKOBOI HOBHM3HM TaKOX € OOIDYHTOBAaHMMH Ta JOCTOBIPHHMH,

CBIJUEHHSAM 4oro €: (a) onpuarogHeHHs 10 HayKOBUX CcTaTed y BHAAHHSX IEPIIOro-
TpeThboro KBapTHiiB (Q1—Q3), mio 1HIEKCYIOTBCS HAyKOMETPUYHOK 0a3010 JTaHuX
Scopus; (6) oOroBopeHHs Ha 7 MIDKHApOOHMX HAyKOBHX KOH(MepeHIisx; (B)

BUKOHAHHS HaI[lOHAJbHUX HAyKOBO-AOCIIAHHUX pOOIT Ta MIXKHApPOAHHMX I'PaHTIB 3a
teMaTHkoro pobotu: HJ/IP «BnnmB HOHHOrO ONPOMIHEHHS Ha CTPYKTYpY,
aOCOpOIIIMiHY 34aTHICTh Ta KOPO3liMH1 BJIAaCTUBOCTI HAHOPO3MIPHUX METAJIEBUX
komno3uin»  (0118U000221), HJAP «Hu3pkoTreMneparypHe  ¢opMyBaHHS
HAaHOPO3MIPHUX ILIIBKOBHX MaTepialiB 3 €()eKTOM mnam ATl GOpMH Ijis Cy4aCHHUX
MikpoenekTpoMexaHigHuX cuctem» (0121U110283); mixxHapogHoro npoekty CP/ D
«BucokoedeKkTHBHI 0araromapoBl TOHKOILIIBKOBI Me€TaJIEBI KOHTAKTH /I COHSYHMX
eleMeHTIB HoBoro mnokomiHHsa» (#G-202108-68019) mix HTVYY “KuiBcbkuii
MOJITEXHIYHUM  1HCTUTYT 1MeHl Irops  Cikopcekoro Tta  KamdopHiCEKkUM

yHIBepcuTeToM B Jloc-AHmKenecl; r) rpaHToBa MIATPUMKA CUHXPOTPOHHOIO LEHTPY
SPring-8, SnoHis.

3arajJloM, MOJ>KHA BBa)XaTH, IO ITOCTaBJIeHe HAyKOBE 3aBJaHHSA (BCTAHOBHUTH
3aKOHOMIPHOCTI 3MIH CTPYKTYpH, (a30BOro CKjIaay Ta (QYHKI[IOHAJIbHUX
BJIACTMBOCTEM  HaHOpo3MIpHHMX  OararomapoBux  cuctem  Cu/Cr/S1(100),

N1/Cu/Cr(V)/S1(100), Cr/Cu/N1/S1(100) 3a yMOB KOMILUIEKCHOIO  BILIMBY
HU3bKOEHEPreTHYHOTO ONpPOMIHEHHs MHOHaMH Ar Ta HH3BKOTEMIepaTypHOI

TepMIYHOI OOpOOKM B PpI3HUX CEPENOBUINAX) IMOBHOK MIPOK BHUKOHAaHE B
nucepTaliiHii pobori. 3100yBad 0OBOJIO/IIB METOAOJIOTIED HAYKOBOI AISJIBHOCTI, IIO
MIATBEPIKYETHCS  BHUKOPHUCTAHHSAM  KOMIUIEKCY  CYYaCHHX  METOOIB  —

PEHTI€HOCTPYKTYPHOrO  (ha30BOr0  aHam3y 13 3allydeHHSIM CHHXPOTPOHHOIO
BUIIPOMIHIOBAHHS, TPaAHCMICIHHOI €JIEKTPOHHOI MIKPOCKOIMIl, aTOMHO-CHJIOBOI
MiKpockomii, Oxe-eJIeKTPOHHOI CIIEKTPOCKOIII] TOLIO.

Ouninka 3MmicTy aumcepranii, il 3aBeplIeHICTh Ta JOTPHMAHHSA NPHHUHNIB
aKaJaeMI4YHOl 100pO4Y€eCHOCTI.

Jlucepramniiina pob6ora 3m00yBada Kpyriosa IBana OnekcaHapoBuya 3a CBOIM
3MICTOM IIOBHICTIO BiamoBigae CTaHAapTy BHILOI OCBITH 31 CHeIlalbHOCTI «132
Martepiaa03HaBCTBO» Trany3l 3HaHb «13 MexaHidyHa 1HXEHEpis» Ta HampsiMKaM

TOCIIIKEeHb BiIMTOBIAHO A0 OCBITHBOI MporpaMu «Martepiaio3HaBCTBOY.




3MICT aMcepTalliiiHOl poOOTH BIANOBIJAE€ Ha3BI TEMH, BHCHOBKH MICTATH
apryMEHTOBaHI MOJIOKEHHS 040 HAYKOBOI HOBH3HHU Ta MOBHICTIO Y3IOKYIOTECS 13
[MOCTaBJICHUMHU aBTOPOM 3aBIAaHHSAMH JOCI1IKECHHS.

Jlucepraiisi € 3aBepII€eHO HAYKOBOIO poboTor 3a HampsMoM «HoBiTHI
(GYHKLIOHAIIBHI MaTeplajd JIs [NOTped HAHOTEXHOJIOTIM» 3 INEePEeKOHJIHBUM
OCOOUCTUM BHECKOM 3100yBaya.

PosrnsHyBImM 3BIT NOAIOHOCTI 3a pe3ynbTaTaMU NEPEBIPKH IHCEPTALiMHOI
poOOTH Ha TEKCTOBI CHiBNAAiHHS, MOXXHa 3pOOHMTH BHCHOBOK, IO JHMCEpTalliifHa

pobora KpyrinoBa IBana OnekcaHapoBUYa € pe3yJIbTaTOM CAMOCTIHHUX IOCIIIHKEHb
3100yBaya 1 HE MICTUTH €JIEMEHTIB (PpanbCcudIKalil, KOMIUIALIL, pabpuKaliii, riariaTy
Ta 3al03W4eHb. BUKOpUCTaHI 17el, pe3yJbTaTH 1 TEKCTH IHIIMX aBTOPIB MAalOTh

HaJIe)KH1 IIOCWJIaHHA Ha BIANOBIAHE kepeno. OTxe, HNOTpUMAaHHS ITPHUHIIHUIIIB
aKaJIeMI4HO1 T0OPOYECHOCTI HE BUKJIUKA€E CYMHIBY.

MoBa Ta CTHJIb BHKJIAJIEHHS pe3yJibTaTIiB

Jlucepramiina po0OoTa HamucaHa YKPalHCBKOIO MOBOK 3 KOPEKTHUM
BUKOPUCTAaHHSIM IpOoQeciiHOl HayKOBO-TE€XHIYHOI TepMiHojorii. Marepianu
aucepTaliifHOl poOOTH BHKJIAIEHO JOTIYHO, ITIOCTiIOBHO T4 BUYEPITHO.

Jluceprariiss CKIamaeTbcs 31 BCTYNMy, _ 3 PO3IUIIB, BHUCHOBKIB, CIIHCKY
BUKOpHUCTaHO1 JiTeparypu (117 mxepen) ta qoaatky (CMCOK OIMyOIiKOBaHUX Mpallb
3a TeMOIO poboTH — 17 mpank). 3aranbHUM 00cAT AucepTalii ckiagae 178 CTOpPIHOK.

Y eécmyni oOIpyHTOBaHa akTyallbHICTE pOoOOTH, CDOpMYyIbOBaHI MeTa, 3a[aui,
O0’eKT Ta OpeaAMeT JOCHIDKEHHS. 3a3HAa4€eHO KOMILUIEKC BHKOPHCTAHHX
EeKCIIEDUMEHTAIIBHUX METOJIB JOCIIDKEHHS Ta 3B’S30K pPOOOTH 3 HAYKOBHUMU

TeMamu/rTpaHTamMu (2 HallOHaJIbHI HayKOBO-AOCHIAHI pOOOTH, Mi)KHAPOIHHUM IIPOEKT
Ta YUACJIEHHI 1HIUBIAyaJIbHI TPAHTH SMOHCHKOI0 CHHXPOTPOHHOIr'O eHTpy SPring-8).
PO3KpUTO OCHOBH1 IIOJIOKEHHSI HAyKOBOI HOBH3HH (8 IIYHKTIB) OTpHMaHHX
pe3ynbTaTiB Ta 3a3HAYEHO 1X MPaKTU4YHYy LiHHICTh. HamaHo BHYepnHy iHbOpMaLiio
oao ampoOalil pe3ynbTaTiB AUCEpPTaliiHOI pPOOOTH Ta OCOOHMCTOrO BHECKY
3100yBada, aHaji3 SKOI0 [03BOJISE 3POOMTH BHCHOBOK IIOJO HOrO MOBHOIHHOI
y4acTl y BCIX €Tanax OOCHIKEHHS: (POpMYIIOBaHHI METH Ta 3aJad JOCIiIKEHHS,
MATOTOBLI O0’€KTIB AOCIIIXEHHS, IUIaHYBaHHI Ta MPOBEACHHI €KCIIEPUMEHTAIBHUX
NOCIIIKEHb, aHalll3l Ta Yy3arajJlbHEHHI OTPUMAHUX pe3yJIbTaTiB, ITATOTOBII
myOJTiKalii Ta y4acTl y MIXKHApOIHUX KOH(pEepEeHIiAX.

Y nepwiomy po30dini HaBeOeHO NETAJbHUM aHalli3 HAYKOBHX JDKEpeJl IOJ0
3aCTOCYBaHHS HAHOPO3MIPDHHX METAJEBHX MaTepialiB y CY4aCHUX TEXHOJIOTISIX
MIKpO- Ta  HAHOEJEKTPOHIKH,  (OTOBOJIbTAIKH,  MIKPONPUIAL00yyBaHHS.
[IpoananizoBaHO BIUIMB PI3HOMAHITHUX (aKTOpiB Ha (OpPMYBaHHS CTPYKTYpPHO-
GazoBoro ckiIagy Ta BIIACTHBOCTEM HAHOPO3MIPHHUX BaKyyMHO-KOHIEHCOBAHUX

[UIIBKOBUX KOMIIO3HIlIH. PO3KPUTO MEpPCHEeKTUBHICTh 3aCTOCYBAaHHS HAHOPO3MIpHHX
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KOMITO3HUI[i} HAa OCHOBI MiJll ¥ SKOCTI (OYHKIIIOHAJIbHUX €JIEMEHTIB (y MepIIy Yepry —
eJEKTPUYHMX KOHTAKTIB) M TMOTped MIKPOEIEKTPOHIKM Ta (POTOBOJIBTAIKH.
OxapakTepHU30BaHO HHU3KYy MaTepiao3HaBYMX MpoOiIeM, MOB’SA3aHUX 13 BIUIMBOM
(baxTOpy HAHOPO3MIPHOCTI HA TEPMIYHY CTAOUIBHICTh Ta JOBMOCTPOKOBI BIIACTHBOCTI
TaKUX HAHOMATepialliB, BHUPIIMIEHHIO SKHX 1 IPHUCBAYEHAa OUCEpTaliiHa podoTta
3100yBayva.

Y opyzomy po30dini HagaHO XapaKTEPUCTHKY OO0’€ekTaM Ta MeToJaMm
nociimxenas. OOrpyHToBaHO BHOIp HOCTIKyBaHUX OO’€KTIB Ta PEXUMIB IX
Olep)KaHHS METOJaMH MAarHeTPOHHOIO Ta PE3UCTUBHOIO OCADKEHHS. 3a3HA4YEHO
BAKOPHUCTaHI (hi3UKO-TEXHOJIOTIYHI MapaMeTpyd TEPMIYHOI, MOHHO-IIPOMEHEBOl Ta
MOHHO-IIJIA3MOBOI OOpOOKH JOCHIIKyBaHUX OO0’€kTiB. HaBeneHO XapakTEepUCTUKY
KO)XHOI'O 3 BHMKOPHCTAaHHX CYYaCHHX EKCIEPHUMEHTAIBHMX METO/IB JOCIIIKEHHS,
30KpeMa, PEHTT€HOCTPYKTYpPHOTro (ha30BOro aHalli3y, Mac-ClIEKTPOMETPIl BTOPUHHUX
MOHIB Ta HEUTPAJIBHUX YACTHHOK, 0XKe-eJIEKTPOHHOI CIIEKTPOCKOIIll, €JIEKTPOHHOI Ta
aTOMHO-CHJIOBOI MIKpPOCKOIii, eJleKTpoHorpadii, MIKpOTPHUOOJIOIrTYHUX OOCIIIIKEHb
Ta KOpo3iiHMX BHIpoOyBaHb. Ciig 0COOMMBO BIAMITUTH IPOBENEHHS 3100yBayeM
CTPYKTYPHHX JOCIIPKeHb 3 BUKOPUCTAHHSIM CHUHXPOTPOHHOI'O BHIIPOMIHIOBAaHHS Ta

METOIWUKHA  IIHPOKOKYTOBOI'O  PO3CIFOBAHHS  KOB3aKO4YOI'0  PEHTIE€HIBCHKOTIO
npomeHio (GIWAXS), mo [03BONWIO BCTAaHOBUTH OMHO3HAYHY KOPEILII0 MIX
TEXHOJIOrIYHAMH IIapaMeTpaMH HOHHOI OOpOoOKHM IUIIBOK, 3 OOHOro OOKy, Ta iX

CTPYKTYPHHMH IIapaMeTpaMu, 3 1HIIOTO.

Y mpembomy po30ini BHUKIAIEHO pPe3yJbTaTA OOCIIIKEHHS BIUIUBY
HU3bKOEHEPreTHYHOI HOHHO-TIPOMEHEBOI 0OpOOKH Ha CTPYKTYpY, (ha30BHH CKJIaJ Ta
¢i3zuko-xiMigHi BaacTuBOCTI HaHOpo3MipHOI cuctemu N1i/Cu/Cr (1. 3.1). JocnimkeHo
ocobMBOCTI HOPMYBAHHS CTPYKTYpPHO-()a30BUX CTaHIB, NEPEOIry OKUCHO-BITHOBHUX
MPOIIECIB Ta HASBHOCTI JIOMIIIKOBUX €(EKTIB 3a yMOB TE€PMIYHOI Ta KOMILIEKCHOI
HOHHO-TEpMIYHOI O00poOKHM HaHOpO3MipHHMX IUTiBKOBHUX Kkommosuuin Cu/Cr,
Ni/Cu/Cr(V), Cr/Cu/Ni (1. 3.2). Po3riasHyTo BILUIMB KOMILIEKCHOI MOHHO-TEPMIYHOL
o6pobku cucrem Ni/Cu/Cr ta Cr/Cu/Ni Ha iX MIKpOTpPHOOIOII4HI Ta KOpO31ifHI
BiracTuBOCTi (11. 3.3). Cepen KIIOYOBUX pe3yJIbTaTIB, K1 MPEACTABIAIOTh 3HAYHUH K

HAYKOBUM, TaK 1 NPaKTHYHHH IHTEpec, CJiJ BIOAMITHTHA IIOKpAaILEHHS KOPO31MHOI
CTIMKOCTI Ta 3MEHIIEHHS aJcOopOIlifiHOI 3JaTHOCTI MOBEPXH1 JOCIIIKYBaHHUX
HAaHOPO3MIPDHHX CHCTEM IIiCJII BUTPUMKHU y KHCHEBMICHOMY, BOJIOTOMY Ta JIy)KHOMY
CEpPEOBHINAX 3a YMOB IX MONEPEIHBOI HU3bKOCHEPreTUYHOI HOHHO-IIPOMEHEBOI
00pOOKH 3 BHKOPHCTAHHSAM BCTAHOBJIEHMX ONTHMAJbHUX 3HA4YE€Hb €HEprii WOHIB,
JI0O3A OIPOMIHEHHS Ta TYyCTUHHM MHOHHOIO CTpyMy. DBaXIMBUM [paKTUYHUM
pe3yIbTaTOM € TaKOX JMJOCSTHEHHSI CYTTEBOrO IIOKpAllleHHS TPHUOOJIOINTYHUX
XapaKTEPUCTHUK JOCTIIKYBaHUX HAHOPO3MIPDHHMX CHCTE€M IIIC/IS 3aCTOCYBaHHS
KOMOIHOBAHOI'0 MOHHO-TEPMIYHOI'O BILUIMBY IOPIBHSIHO SIK 3 BUXIJTHUM CTaHOM, TaK I
3 IHIIAMHU BUJaMHU 0OpOOKH.




Jlicepraiiiiina po6ota opopmiieHa BiANOBIAHO A0 BUMor Hakazy MOH VYxkpainu
Bi 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepmKeHHS BUMOT 10 OOPMIIEHHS JUCEPTALIID).

OnpuiiroiHeHHs pe3yJibTaTiB AHCEPTALIAHOI po0OTH

HaykoBi pe3yinbTaTu aucepraiili BHCBITIEeHI y 10 HayKoBHUX myOJIKamisax
3n00yBada, cepen skux: (0 crared y HayKOBUX BHIAHHSAX, BKIIIOYEHHX Ha JaTy
onmyOJIiKyBaHHS [0 TMEpeliKy HayKOBHMX ()axOBHUX BHAAHb YKpaiHW; 10 crared y
MeploAMYHHUX HAayKOBUX BHJIAHHSX, MPOIHJAEKCOBAaHUX y 0a3ax maHux Web of Science
Core Collection Ta/abo Scopus, 3 sskux 10 craredi y BUAAHHSX, BIJHECEHUX 10
nepmoro—rpersoro kBaptuwiiB (Q1—Q3) simmoBigHo no kiach@ikamii SClmago
Journal and Country Rank a6o Journal Citation Reports; 0 maTeHTIB Ha BUHax1J, 1110
MPOMIILTH KBaji(iKallliHy eKCIIepTU3y Ta Oe3MocepedHbO CTOCYIOTBCA HayKOBHX
pe3ylbTaTiB aucepTanii; 0 mareHTIB YKpaiHH Ha KOPUCHY Mozeinb; 0 OZHOOCIOHUX
MOHoOrpadiii, Mo peKoMeHAoBaH1 J0 ApykKy Buenoro pamoro HTVYY “KuiBchkuii
MOJITEXHIYHUM 1HCTUTYT 1MeH1 Iropst CIKOpCBHKOTO Ta MPOUIILIA PEeLI€H3yBaHHS.

Takox pe3ynpTaTd AucepTalil Oyiad ampoOoBaHI Ha / HAYKOBHX (PaxOBHX
KOH(EepeHLsX.

Bucoku# piBeHb NPEICTAaBICHUX HAyKOBHUX IMyOJIiKallii 3100yBadya He BUKIHKAE
KOIHUX CYMHIBIB. CBIJYEHHSIM LBOI0 € HaJeXHICTh BCiX 10 HaykoBUX cTaTeu
3700yBaya 10 HAYKOBUX BHIaHb IIE€PIIOrO-TPETHOI0 KBAapTHUIIIB, 10, B CBOKO Yepry,
3a0e3reyye 1X I'PYHTOBHE peleH3yBaHHS CIellaJliCTaMM BIAIIOBIAHOI 00J1acTl 3HAHb.
Cnig TakoXX 3a3HAUMTH, IO BCl 3asBlIE€Hl 37100yBaueM IIyOJiKaili MarTh

Oe3mocepeHE BIJHOIIEHHS OO0 TEeMHM OUCEPTALliHOl poOOTH Ta B MOBHIM Mipi
BUCBITJIIOIOTH 11 OCHOBHI1 pe3yJIbTaTH.

Anam3 3BiTy nomidbHocti aucepranii KpyriaoBa [.O. BHUSBHB i1 MiHIMaJbHY
cX0XICTh (3,61%) 13 BIAKpUTUMHU IKEpelaMH. 3T1IHO €KCIIEPTHOIO BUCHOBKY, BCI

TEKCTOBI CIHIBIQAiHHA HE € IulariaToM Ta IIOB’SA3aHl 3 BHUKOPHCTAHHSM
3araJIbHOIIPUMHATOI (axoBOl HAyKOBO-TEXHIYHOI TEPMIHOJIOrIi, @ BCl IIATaTH Ta
ITOCHJIaHHS 0(OPMIIEH] HAJIEXKHUM YHHOM.

TakuM 4YMHOM, HAyKOB1 pe3yJbTaTH, MPEACTaBIC€HI B AUCEPTALllMHIA pPOOOTI,
TOBHICTIO BUCBITJIEH1 Y HAYKOBHX ITyOJIKalsfaX 3100yBaya.

HenmoJiiky Ta 3ayBa’keHHsI 10 AHCepTAlIAHOI po0OTH.

V 1izoMy, MO3UTHBHO XapaKTEPU3YIOUM MPEACTABIICHY AUCEPTALIWHY pOOOTY,
HEOOX1JHO BIIMITHTH OKpPEMI MOMEHTH, 5Kl MOTPeOYyIOTh JOJATKOBOI'O IIOSICHEHHS Ta
KOHKpeTH3aIlli:

1. V po3nini 3.2.1 «3akoHOMIpHOCTI AHU(DY31HHOIO CTPYKTYPO- Ta (pa30yTBOPEHHS 34
HU3bKOTEMIIEPATYPHOI TepMi4HOI 00poOKm» (c. 96) po3risigaeTbCsi BIUIMB IPOLECIB
OKCHJOYTBOPEHHS Ha 30BHINIHIM IMOBEPXHI Ha II1 mpouecd. OaHaK y JIITepaTypHOMY




OTJISIAl IbOMY IHUTAHHIO B3arajl He NpUAUISETbCS yBaru. Ha mMii nornsa, e 6yno 6
IOIITBHO 3poOUTH B po3aill 1.4 «/Iudy3iiiHe GOpMyBaHHS CTPYKTYpPH Ta (Da30BOI0
CKJIaAy HAHOPO3MIPHHUX ILTIBKOBUX MaTeplajilB 3a YMOB €HEPreTUYHOI'0 BIIJIUBY
pPI3HOr0 MOXOMXKEHHs» (C. 44) 3aMICTh HE 30BCIM JOPEYHOro NPHUKIALy, SKWHK

CTOCY€EThCS OararomapoBux eaeMeHTiB Al/T1.

2. Y Mmerogu4yHOMy po3auin B m. 2.3.2 «Hu3bKOeHepreTuyHa HOHHA Ta ILUIa3MOBa
0b6pobka» (c. 51) 3a3HayaeThCsd, 110 BUKOPUCTOBYBAJIOCH JIBA 3HAYECHHS T'YCTUHH
fioHHOTO CTpYMy — 4 MKA/cM” Ta 8 MkA/cm’. Lleii mapameTp € ayxe BaKIMBAM IS
pPO3YMIHHSI XapakTepy CTPYKTYPHUX IMEPETBOPEHb Ta CTYIEHIO JAe(EeKTHOCTI
CTPYKTYpH, ajleé HaJajll B €KCIIEpUMEHTAJbHIM 4YaCTHHI IPAaKTHYHO YC1 pe3yIbTaTh
HABOAATHCS M 3HaueHHS 4 MkA/cM”. Tak caMo 3a3HAa4aeThes, IO OIPOMIHEHHS

IIPOBOJUIIOCS 3a HOPMAJIbHOIO KyTa MaJlHHA HOHHOI'O ITy4dKa BIJJHOCHO ITOBEPXHI
3pa3ka 1 He 0OrOBOPIOIOTHCS 1HII MOXKJIMB1 BapiaHTU. baxkaHo Oyno 6 Oible yBaru
PUILIATA OOIPYHTYBaHHIO BUOOPY PEKUMIB OITPOMIHEHHS.

3. BBenenns B 1. 3.1 «BruB napamMeTpiB HOHHO-ITPOMEHEBOI OOPOOKH HaA IIBHIKICTE
po3mnopomeHHs mapy Ni» Hymepallll 7-MA BUKOPUCTaHUX PEKUMIB HOHHOI 0OpOOKH

YCKJIQJHIOE IJI 4YWTaya MNOJAIBIIMKM aHajll3 MPEACTAaBIEHHUX EKCIIEpUMEHTAJIbHHUX
NaHUX, OCKIIIBKHM 3MYIIIY€ HOro IMOCTIMHO 3BepTaTucs a0 Tabaui 3.1 (c. 70) 3 omucom
napaMeTpiB 0OpOOKH Ajisl KOKHOI'O PEeKHUMY.

4. Ha puc. 3.5 (c. 74), Ha AKOMY NpPEACTaBICHO 3MIHY PO3MIPY 3€pHA B 3aJI€KHOCTI
Bl PEXKHUMY MOHHO-IIPOMEHEBOI OOpOOKH, HE BHCTa4ya€e 3HAYEHHS MOXUOKH. Ciif
Oyno © HaBeCcTH 1€ 3HAYE€HHS I KOPEKTHOI I1HTEpPIpeTalllo JaHUX
PEHTIeHOCTPYKTypHOro aHamidy 3a wMerogoM GIWAXS 3 BHKOpHUCTaHHSIM
CHHXPOTpPOHHOro BunpomiHoBanHa (A = 1,08 A). Tum 6insme, mo y 1-My NyHKTI
HAayKOBOI HOBHU3HM 3a3HA4a€ThCid €(QEeKT 3MEHIIEeHHS TIeOMEeTPUYHHUX PO3MIPIB
KPUCTAJIITIB Y 30BHIIIHbOMY 11api Ni.

5. ¥V myskri 3.3.2 (c. 145) npeacraBieHO pe3yjbTaTd KOPO3IMHUX BHIIPOOYBaHb
NOCTIDKYBaHHUX OO’€KTIB B €JIEKTPOJITUYHOMY CEpPEIOBHINI BOJHOIO PO3YHHY
NaCl (3,5 mac.%), omHak OOIpyHTyBaHHS BHOOpPY caMe€ TakKoro CepeoBHIa He
HaBOJHUTHCH.

Y poboTi gomyllieHO TakKOX AeKlIbKa HeTouyHocTeW. Hampukinan, Ha c¢. 19 «ans
niarpaM  (a3oBOI PpIBHOBAard BIAINIOBIAHMM MAaCHUBHUX MarepilaiiB», Ha c. 22

«BIATIOBIIHO OO YKPalHChKO-aMEPHUKAHCBKOTO KOHKYpPCl OOCIHIIKEHb», Ha C. 27
«(hopMyBaH1 MJIBKOBOro Marepiaiay», Ha puc. 3.2 (c. 70) «Pesynbraty MCBH s

mapy Ni ImiclIs ocamKeHHS Ta WOHHO-IIPOMEHEBOI OOpOOKH...» ABIYUl 3a3HAYAETHCS
peXuM 6 TOILLO.

BkazaHi 3ayBaxkeHHs 1 moOakxaHHS HE MAalOTh MPHHLMIIOBOIO XapaKTepy, TOMY
He IPUMEHIIYIOTh 3arajbHy IMO3WUTHUBHY OL[IHKY BHKOHAHOI'O JOCIIIKEHHS, HMOro
HAayKOBY Ta IPAaKTUYHY 3HAYMMICTb.




BucHOBOK npo aucepraniiiHy po6orty

BBaxaro, mo mgucepraiiiHa poboTta 3100yBada CTymeHs HOKTopa dizocodil
Kpyrnosa IBana OmnekcangpoBndya Ha TeMy «BIIMB KOMILUIEKCHOI WOHHOI Ta
TEpPMIYHOI OOpOOKM Ha CTPYKTYpHO-()a30Bi NeEpeTBOPEHHS Y (YHKLIOHATBHHX
IUTIBKOBUX KOMITIO3ULIAX 13 HaHOpOo3MipHUMH miapamu Ni, Cu, Cr, V» BUKOHaHa Ha
BHCOKOMY HayKOBOMY PI1BHI, HE MOPYIIy€ IPUHIHUIIB aKageMidHOI J0OpOYECHOCTI Ta
€ 3aBEPIICHHM HayKOBHM JOCIIDKEHHSM, CyKYITHICTh TEOPETHYHHMX Ta ITPAKTHUYHUX
pe3yJIbTaTiB SIKOIO PO3B'S3y€ HAyKOBE 3aBJaHHS, IO Ma€ iCTOTHE 3HAYEHHS IS
rairy3i 3HaHb 13 MexaHi4Ha iHXKeHepisl.

JlucepTaiiiiina pobora 3a aKTyalbHICTIO, TPAKTUYHOIO IIHHICTIO Ta HAyKOBOIO
HOBHM3HOIO IIOBHICTIO BiJIIOBIJa€ BUMOraM YHWHHOTO 3aKOHOJABCTBa YKpaiHH, IIO
nepenbayeHi B 1. 69 «Ilopsaxy npucymxeHHs cTyneHs OOKTopa (imocodii Ta
CKaCyBaHHs PIIIEHHs Pa30BOl CIeliali30BaHOI BYEHOI pagu 3aKJaay BHIOI OCBITH,
HayKOBO1 yCTaHOBH IIPO MIPUCYPKEHHs CTyIeHs JOKTopa (itocodii», 3aTBEPIKEHOTO
ITocranosoro Kabinery MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44.

3n00ysay Kpyrios Isan OnexcaHapoBHY 3aciIyroBYy€e Ha MPUCYHKEHHS CTYTIECHs
JIOKTOpa (uIocodii B raiysl 3HaHb «13 MexaHiuHa iH)KEHepis» 3a CIELiaIbHICTIO
«132 Marepiaio3HaBCTBOY.
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