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«EJeKTPOHHI, MATHITHI i ONITUYHI BJIACTHBOCTI Ta MiKPOCTPYKTYpPA riOpUIHUX
rerepocuctem TiN/Fe/C i AIN», mogany Ha 3100yTTS HAYyKOBOI0 CTYIEHsI KAHIWAATA
diznko-maTeMaTuuyHuX HayK 3i cneniagabHocTi 01.04.07 — ¢gizuka TBepaOIoO TijIa

AKTYaJIbHICTh TeMH JAUCEPTALIl

CyuacHMii CBIT HEMOXJIMBO YysABUTH 0€3 MIKpO- Ta HAHOCNEKTPOHIKH, SKi
BIIPOBAKYIOThCS Y BCi raiysi JIIOJICHKOI JiSUTBHOCTI: KOMIT IOTEPHY TEXHIKY, TEJIEKOMYHIKaIIii,
aBIOHIKY, KOCMIYHY Ta MEIMYHY TEXHIKY, €HEpreTUKy, CUCTeMU Oe3neku. I Tomy CTBOpEHHs
€IeMEHTHOI 0a3M Cy4acHOI eJNEeKTPOHIKM MOTpedye HOBHX TEXHOJIOTIUYHUX pilleHb. PiBeHb
PO3BUTKY TEXHOJIOTIH € TOJIOBHUM OOMEXYIOUHMM €JIEMEHTOM, IO BH3HAYAE MOKJIHMBOCTI
PO3BUTKY CYYacHOI eJIeKTPOHIKU. ToMy mocmikeHHs B 1iH cdepi 3aBkau OyIyTh aKTyallbHUMU,
a 3aCTOCYBaHHS HECTAHJAPTHUX IIXOIB 1 TEXHOJOTIYHHUX PIlICHb, IO JO3BOJISIOTH MPAIFOBATH
3 HeTpaJMLiMHUMU MaTepiajlaMM, PO3LIMPIOIOTh MOXKIMBOCTI 1 cepu 3aCTOCYBaHHS CydacHOi
eneKTpoHiku. OTXe JOCHIIHKEHHS MOXKIUBOCTEH 1 BIOCKOHAJICHHS TEIIKOHHO-IYTOBUX 10HHO-
IUIa3MOBUX TEXHOJIOIIH, SKOMy IpUCBsSYeHa aucepTauiiiHa pobora [lenuca Ilonombkoro, €
aKTyaJIbHUM 1 cydacHUM. IIpo akTyanbHICTh BUKOHAaHUX JAMCEPTAHTOM JOCITIIKEHb CBLAYUTH
TaKOX 3HAYHMN Tepeslik HayKOBUX MPOEKTIB 1 rpaHTiB IHcTuTyra Mertanodizuku im. I'. B.
KypntomoBa HAH Vkpainu, y paMkax sikux O0yJo CTBOPEHO MPHUHIIMIIOBO HOBE 10HHO-TIJIA3MOBE
BaKyyMHO-TEXHOJIOT1YHE 00JaJHaHHS Ha OCHOBI TE€JIKOHHOTO PEaKkTopa 1 IJIa3MOBO-IYrOBUX
MPUCKOPIOBAYIB 1 JOCTIIPKEH1 MOKJIMBOCTI 1 IEPCIIEKTUBH HOTO 3aCTOCYBaHHS.

3araapHa XapaKTepUCTHKA Po6oTH

IIpeamMeToM mpoBeeHOI IMCEPTAHTOM POOOTH OYyiIM CTBOPEHHSI TEXHOJOTIH pOCTy 1
JOCTII)KEHHSI CTPYKTYPHHUX, €JIEKTPOHHUX, MarHiTHUX W ONTHUYHUX BIACTHUBOCTEH TiOpHIHUX
rerepocucteM TIN/Fe, TiN/Fe/C Ha KpeMHi€BUX MiJKJIaJKaX Ta HAHOCTPYKTYPOBAHUX IUTIBOK
AIN Ha kpeMHi€BHX 1 MOJIMEPHUX MiIKiIagkax. MeToro poOOTH AEKIapyBalioch CTBOPEHHS B
TeJIKOHHO-/TyTOBUX 10HHO-TUIa3MOBHX Tporiecax Tiopuanux rerepocucreM T1N/Fe, TiN/Fe/C ta
AIN, 3'scyBanHs 0COOJIHMBOCTEH X €JIEKTPOHHHMX, MArHITHUX i ONTHYHUX BJIACTUBOCTEH Ta
MIKPOCTPYKTYpPH; BCTAHOBJIEHHS 3aKOHOMIPHOCTEH 1 3B'I3KYy MIXK X (pI3MUHUMH BIACTUBOCTIMHU
Ta MIKPO- 1 HAHOCTPYKTYPOIO.

JUig nocsirHeHHs1 3a3Ha4€eHO0l MeTH BHPILIYBAJTHCh HACTYIIHI HAYKOBI 3aBaHHS:

- BUBYEHHS (PI3UKO-TEXHIYHI MOKJIMBOCTI 10HHO-TIJIA3MOBOI CHUCTEMH TIOPUIHOTO TEIIKOHHO-
JyroBOTro i10HHO-1a3MoBoro peaktopa (I'T'JIITIP),

- po3pobka ¢izuunux 3acan dopmyBaHHs Ha ocHOBI ['T/IIIIP ioHHO-TUTa3MOBHX KOHICHCATIB
psany matepianiB (TiN, AIN, Fe, C) Ha mieleKTpu4HUX MiAKIaJUHKaX, B ToMy unciai AIN Ha
TEPMOJIA01ITLHUX TIOJIMEPHUX TUTIBKOBUX T1IKIAMHKAX,

- ctBopeHHs riopuaanx rerepocucteM TiN/Fe, TiN/Fe/C Ha kpemHieBux miaknankax ta AIN Ha
KPEMHIEBUX 1 THYYKHX TMOJIMEPHUX MIAKIAIKaX Ha OCHOBI PO3POOJICHHX TeIIKOHHO-ITYTOBHX
10HHO-TUTa3MOBHX TIPOIIECIB,



- JIOCIIJDKCHHSI €JIEKTPOHHUX, MAarHiTHUX Ta ONTHYHUX BIIACTUBOCTEH Ta MIKPOCTPYKTYPH
CTBOPCHUX TIOPHIHUX TETEPOCUCTEM Ta BCTAHOBJCHHS 3aKOHOMIPHOCTEH 3B'I3Ky MK IX
(GI3MYHUMU BIIACTUBOCTSIMH Ta MIKpPO- 1 HAHOCTPYKTYPOIO.

JucepTarlisi CKIagaeTbes 31 BCTYITY, OTJISOBOTO PO3/LTY, TPhOX OPHUTIHAIBLHUX PO3ILTIB
1 3aralbHUX BUCHOBKIB. Y BCTymi OOTpyHTOBaHO aKTyalbHICTh TEMH JUCEPTallii, BUCBITIEHO il
3B'I30K 3 HAYKOBUMH IIpOrpamMamy, c(hopMyiIbOBaHO METY i OCHOBHI 3aBIaHHS JOCIiKCHHS,
00’€KT 1 mpeaMeT AOCIHIIKEHHs, MOKa3aHO HAYKOBY HOBH3HY OTPHMAaHUX pPE3YJIbTaTiB Ta ix
NpaKTHYHE 3HAYEHHS, OMICAHO CTPYKTYpY 1 00'eM auceprarii.

Y nepwomy po30ini, Mo € JTTEPATypHUM OTJISIAOM, 3IHCHEHO TIMOOKHN Ta KPUTUIHHA
aHaJi3 HasIBHUX PE3yJbTaTIB 32 TEMOIO aucepTariiinoi podotn. Ha ocHOBI Takoro aHami3zy i Oymiau
chopMyIIbOBaHI HAMPSMU 1 IEPCIIEKTUBH TOATBIINX JOCTIKEHb B 00JIACTI TEXHOJIOTII, a came
MOKa3aHa  MEpPCHEKTUBHICT,  TENIKOHHOTO  JDKeperda  IUla3Md  JUIsli  OTPUMAaHHS
HAHOCTPYKTYPOBAHUX TUIIBOK.

Y Opyeomy po3dini onmucaHO MPUHUIUI POOOTH, KOHCTPYKINIO 1 Pe3yabTaTH IOCIHIIKCHHS
poOOUYNX peXHMIB PO3POOJICHOTO TENIKOHHOTO JDKepela IIa3MH Ta IUIa3MOBO-IYTOBOTO
npuckoproBaya. J[oCiiPkeHO BIUIMB MAarHiTHOTO ITOJIE HA BUHUKHEHHS TeJIIKOHHOTO PO3psay Ta
IPOCTOPOBHI po3nofin mornuHaHHA BY-noryxkHocti. OOroBopeHo 1Ba pexumMu polOOTH
TeIIIKOHHOTO JDKepeiaa — BIIOMHUI PeXHM 00'€EMHOTO O3PSy Ta BUSBICHUNA HOBHH PEXHM
«IJ1a3MOBa KOJIOHA». BHSABICHO MOKJIHMBOCTI MPOCTOPOBOTO KEPYBaHHS IUIA3MOBUM IIOTOKOM
IUIa3MOBO-AYTOBOTO TIPUCKOPIOBaYa 3 €(hEKTUBHOK CEMapalli€lo Bij MiKpOKpareabHoi (asu, 1o
MOKpAIye PIBHOMIPHICTh TIOBEPXHI BUPOIICHUX IUIIBOK. TakoXX JETaTbHO OMHUCAHI METOIH 1
pe3yJbTaTH TOCIiKEHb MOP(]OIIOTIi BUPOIIEHUX CTPYKTYD.

Y mpemvomy po30ini NOCHIIKYIOTBCS PEKHUMH CTHMYJIbOBAaHOTO IUIA3MOIO CHHTE3Y
riopunnux rerepocucreM TiN/Fe/C Ha mifkiagkax MOHOKPUCTAIIYHOTO KpeMHito (Si), B SIKUX
HAaHOCTPYKTypoBaHuii Byrielpb (C) HAHOCUTBHCS B PEXKHUMI IJIA3MOBO-AKTUBOBAHOT'O OCAJKEHHS 3
ra3oBol (a3u Ha KaTaJiTHuYHI HeHTpu — knactepu 3amiza (Fe). Anani3 ctpykryp mwriBok TiN/Fe,
chopMOBaHUX TMpU PI3HUX EHEPrigX TNOTOKY HOHIB, TIOKa3aB MOXKJIHUBICTh KEPOBAHOTO
(bopMyBaHHS HAHOYNOPSJIKOBAaHOrO penbedy B aiama3oHi 5-100 HM B 3al€XHOCTI BiJ yMOB
dbopMyBaHHS IUIIBKOBUX CTPYKTYyp. BcTaHOBIEHO cymepmapaMarHiTHMHA XapakTep MOBEIIHKH
Mar”iTHOTO MOMEHTY B oJiep>kaHuX HaHo-TetepocTpykTypax TiN/Fe 1 TiN/Fe/C.

[TpomeMOHCTpOBAaHO BU3HAYAJIBHUK BHECOK BYIJICLIEBUX HAHOCTPYKTYP Y MAarHiTHY
cpuiHATIUBICT rerepocTpykTyp TiN/Fe/C y nopiBHSHHI 3 aHAJOTIYHOIO BEJIMYUHOIO JJIS Ti€l
XK CTpyKTypu 0Oe3 Byriemto. Takox y rerepocuctemax TiN/Fe/C aBropom BusBIeHI edeKTH
€JIGKTPOHHOI HECTIMKOCTI, SIKI XapaKTepHi Uil CUIbHOKOPEIbOBAHUX EIEKTPOHHUX CUCTEM, 1
NPU3BOJASTH 10 TMEPEMUKAHHSA CHUCTEMHU i €0 CTPYMOBOI I1HXKEKI[T M)XK BHCOKOOMHUM 1
HU3bKOOMHUM cTaHaMmu. Kpim Toro, B rerepoctpyktypi TiN/Fe/C BusiBneHo  cran 3
eKCTPEMAITHHO BHCOKOIO TPOBiAHICTIO Py KiMHaTHIi Temmepatypi (R < 10> Om mpu 310 K).

Yemeepmuii po30in npuceéauero pPO3poOIl  TEXHONOTii (OpMYyBaHHS IUTIBOK HITPUAY
ANTIOMIHII0O Ha TEepMOJIAOUIBHUX TMOJIMEPHUX MIAKIAAKA 3 3aCTOCYBaHHAM TiOpHIHOTO
reJliIKOHHO-/IyTOBOT'0 IJIa3MOBOI0 peakTopa. Brepie cMHTE30BaHI HAHOCTPYKTYpPOBAHI IUTIBKH
AIN Ha THyYKHX TEpMONAOUTPHUX TOJNIMEPHHUX MiIKIaaKax 3 TeJioHy 1 Maitmapy.
BrockoHasleHHsT TEXHOJIOTI] JO03BONMIM TO30YTHCS HEraTUBHOIO BIUIMBY MIKPOKpaNeIbHOL
KOMITOHEHTH Martepiainy Katoja Ha moBepxHio miiBok AIN, a Takok OKMCICHHS aJFOMIHIIO TIPH
NiJIBUIICHHI TAapIiajJbHOTO THCKY KHCHIO. AHali3 TOBepxHi oTpuMaHux IwiiBok AIN Ha
MOJIMEPHHUX MMIAKIaJKaX TO0Ka3aB XapaKTepHY HasABHICTh Mikpopenbeda 1 HaHOpenbeda
onHoyacHo. [lokazaHo, 0 CTPYKTypa penbediB i pO3MiIpH KPHUCTANITIB 3aleXaTh BiJl poOoUnx
napamMeTpiB — TUCKY T'a3y 1 IIBUAKOCTI HAHECEHHS.



B nanoctpykrypoBanux rmiiBkax AIN, cHHTe30BaHMX Ha MOJIMEPHUX MiAKIAAKaX 3
Te(IIOHY Ta Maiiapy, BIEpIIE BHSBICHO CMYTY 3aJMIIKOBUX MPOMEHIB B Jiana3oHi JOBXKUH
xBWIb A ~ 10-20 MKM, 110 IPUBOJUTH 110 eekTuBHOrO BigOuBanHs [Y-BunpominioBanHs. s
orpumanux kommo3uTiBe AlN/maiinap i AIN/TedioH BHSBIEHO PO3IIMPEHHS CMYTH 3aIHIIKOBHX
npoMeHiB y nopiBHsiHHI 13 MoHOKpucTaniyHuM AIN. CtBopeHi MysibTucnekrpaibhi [Y-pinbTpu
Ha OCHOBI 10HHO-TIa3MOBHX KoHzeHcaTiB AIN Ha THyYKHX MOJIMEPHUX MiAKIaAKax 3 Maiiaapy
Ta Te(IIOHY.

Ha ocHoBI pe3ynbTaTiB, HaBeACHUX Yy po3aiiax 2 — 4, MOxHA c(HOPMYITIOBATH MOJIOKECHHS,
SKi BU3HAYAIOTh HAYKOBY HOBH3HY AucepTauii. /{01iIbHO pO3IIISIHYTH HAallBayKJIMBIIII 3 HUX:

1. B mpomeci BUKOHaHHA poOOTH BHEpIIE OTPHUMAaHUN PEXUM BHCOKOCHEPTETHYHOIO
rejqikoHHOro pospsny «IlmasmoBa KojoHa», HpU SKOMYy IUIa3Ma i3 PpO3PSAAHOI KaMepH
PO3MOBCIOKYETHCS B KaMepy 0OpoOKH 1 Mae TYCTHHY Ha 2 TOPSIKM BHIY, HDK Oyia Bizoma 3
MOTNIEPETHIX POOIT.

2. Brmepme mTy4HO OTpHMaHa pEryispHa CTPYKTypa HaHOpenbedy Ha IUTBII HITPHIY
tutany (TIN) posmipom 2—10 HM Ha MOHOKPHUCTaIiYHOMY Si, Ha SIKifi CHHTE30BaHI MarHiTHI
MOHOJIOMEHHI HaHOKJIacTepu 3aiiza (Fe).

3. Ha wii 1Ty4HO CTBOpeHi  HaHOCTpykTypi  TIN/Fe  Bmepiie  BHABIECHO
cymneprapaMarHiTHUR €eKT 1 BCTAaHOBIICHO, IO y WX CTPYKTypax MOHOJAOMEHHI HAHOKJIACTEPH
Fe mMaroTh i1cTOTHO O1NIbIITy MarHiTHy aH130TPOMiI0, HIXK aib(a-3ami3o0.

4. Skmo Ha HAHOKIACTEpax 3ajli3a CHHTE3yBaTH HAHOCTPYKTYPOBAHUH BYTJICIb,
HaHoctpykrypa TiN/Fe/C matume B Jdekigbka pas3iB BHUIY MAar"iTHy CHPUWHSATIUBICTh
MOPIBHSHO 13 3pa3koM 0e3 Byrieto (TiN/Fe) 1 Buly TemrepaTypy cyrnepriapaMarHiTHOT MExXi.

5. Bmepuie npoaeMOHCTPOBAHO, IO BOJBT-aMIEPHI XapaKTEPUCTUKU HAHOCTPYKTYP
TiN/Fe/C nemMOHCTpyIOTh TMOSIBY CTaHIB 13 TIFAHTCHKOIO TMPOBIJHICTIO TpPU KIMHATHHUX
TeMIIepaTypax, 10 aBTOP MOSCHIOE Pe30HAHCHO-NIEPKOIALIHHUM TPAHCIIOPTOM.

6. Taki ) CTPYKTypH IEMOHCTPYIOTh €(EeKTH NEepEeMHKAHHS MEMPHUCTOPHOTO THITY MiX
BUCOKOOMHHUM 1 HU3bKOOMHHM CTaHaMH.

7. Brepmie cuHTe30BaHI HAaHOCTPYKTypoBaHl IUIBKM AIN Ha THyYKHX TepMOIaOUIBHUX
NOJIMEpHUX MiJKIaIKax TedoHy 1 Mainapy. [TokazaHo, 1110 TOBEpXHS OTpUMaHUX IUTIBOK AIN
XapaKTepU3yeThCs HAasABHICTIO MiKpopenbeda 1 HaHopenbeda. CTpyKTypa penbe(iB 3aJI€XKUTh BiJl
TEXHOJIOTIYHHX MapaMeTPiB POCTY CTPYKTYPH, a caMe, BiJ] TUCKY 1 Yacy HaHECEHHS.

8. B manoctpyktypoBanux mmriBkax AIN, cMHTe30BaHMX Ha MOTIMEPHHMX IMiIKIaaKax 3
TedJIOHY Ta Maiijapy, BHUSBIEHO CMYTY 3aJMIIKOBUX IPOMEHIB, IIMPIIY, HDK Mae
MOHOKPHCTaIIYHUN HITpUa amtoMinifo. [Tokasano, mo muriBka AIN toBmmuO0 10-25 MKM Ha
THYYKi TeQIOHOBIM MiAKIAAIl MOBHICTIO OJOKye Npoxo/keHHs [Y-BuUnpoMiHIOBaHHSA, aje
3QITAIIAETHCS MPO30POI0 B ONITHYHOMY 1 MIKPOXBUIILOBOMY Jliarma3oHax. L1 BmacTuBocTi poOsiTh
Jy’*Ke NpUBAaOJIIMBUM TpPAKTHUYHE 3aCTOCYBaHHS TaKUX CTPYKTYp s MAacKyBaHHS TeIUTUX
00’€KTIB, a TAKOXK JJIsl EKpaHYBaHHS LIYMIB B CUCTEMaX TEJIEKOMYHIKallii.

JlocTOBipHiCTH pe3yabTaTiB Ta CTYNiHb O0IPYHTOBAHOCTI HAYKOBHX MOJI0KEHb

['onmoBHe, 10 BCl YHIKaJIbHI 3pa3Kd, SKI CTBOPEHHI HOBHUM TEXHOJOTIYHUM METOJIOM 3
IPUCKIIUITMBUM I1I00POM TEXHOJIOTIYHUX PEXHUMIB POCTY, BCEOIYHO TECTYBAJIUCS 1 BUBUAIMCS 3
3aly4eHHSM CYYaCHHX METOMIB EKCIEPUMEHTAIbHUX JOCHI/DKeHh Ha BHCOKOTOYHOMY
oOnagHanHi. L{e 3abe3mneuye HOCTOBIPHICTh PE3yiIbTATIB, OJIEPKAHUX Y JUCEPTaLiHIN poOOTi Ta
CTYMiHb OOTIPYHTYBaHHSI HAayKOBUX TOJIOKEHb. TOOTO JOCTOBIPHICTH OTPUMAHUX PE3YJIBTATIB
OOI'PYHTOBYETBHCSI HACTYITHUM:



1. AnexBarHO mMiniOpaHUMM YMOBaMH BUTOTOBJICHHS Ta XapakTepu3alii 3pas3kiB, IO
JOCITIIKYBAJIUCS B POOOTI.

2. Y3ro/KeHHSIM €KCIIEpUMEHTAIBHUX PE3YNbTaTiB Ta MOJICIbHUX YABICHb.

3. KoMIiekcCHUM MiAX0J0M 10 aHali3y BIIACTUBOCTEH CTBOPEHUX aBTOPOM YHIKaJIbHHUX
HAHOCTPYKTYPOBAaHUX KOMIIO3UTHUX CTPYKTYP.

4. JlocTaTHiM piBHEM ampoOarlii Ta BHCOKMM CTaTyCOM HAyKOBHX BHJIaHb, Y SKHX
BUCBITJICHO PE3Y/JbTaTH POOOTH.

IIpakTnyHe 3HaYeHHS pe3yJbTaTiB Po00TH i peKoMeH1aNil 11010 iX BUKOPUCTAHHSA

VHiKaIbHI TEXHOJIOTIYHI HaANpaIfOBaHHSI Yy BUBYCHHI MOXJIMBOCTEH 10HHO-TIJIA3MOBOI
CUCTEMH T1OPHIHOTO TEIIKOHHO-AYTOBOTO 10HHO-TIIA3MOBOT'0 PEAKTOPa, a TAKOXK CTPYKTYPH, IO
CHUHTE30BaHl B Mpolieci BUKOHaHHA auceprauiinoi pobotu [lomompkoro [.1O., Moxyts Oytu
BUKOPHCTaHI y MomanblnX (yHJAMEHTAIBHUX 1 NPUKIAJAHUX JOCIIIKEHHSX Ta PO3poOKax
(byHKIIOHATBHOI MIKPO- T2 HAHOETEKTPOHIKH.

3ayBa:keHHs1 10 po0OTH
PoGora, Ha MO0 TyMKY, Ma€ J€sIKi HETOIKH.

1. He Bci pucyHKHM MICTSATh BHYEpPIHUN OMHC, TOMY MAJs iX PO3YMIHHS YacTo
JIOBOJIUTHCS IIYKATH MOCHUJIAHHSA HA PUCYHOK B TEKCTI, IO YTPYAHIOE CIPUHHATTS iHpOpMaIIii.
Hanpuknan, B rasi 3 mpu JeTaabHOMY aHaiizi MOp¢oJorii MOBEpXHI PUCYHKH HE MICTSTh
BKa31BKH Ha METO/I, IKUM BOHH OTPUMAaHI.

2. TpamnseTscst XuOHe BXUMBaHHSA TepMiHiB. Hampukinan, Ha crop. 104-105
«IHTEHCUBHICTb NpoMeHs 15 keB» 3amicTh «eHepris 30yIKeHHS IMy4Kay, 10 TaKOX B)KHUBAETHCS
B TEKCTI OpYHY.

3. B mianucy no puc.3.21 nponymenuit kapOos. IloBunno Oytu: TiN/Fe/C. Ha
caMOMY PUCYHKY — IIPaBHJIBHO.

4. B aBTOpedepari Ha crop. 7 B OCTaHHbOMY a03alll Ta€ThCsl XUOHE MOCUIIAaHHS Ha
puc., sskoro Tam Hema. B aucepranii e puc. 3.19 .

S. Jns aHami3zy enekTpuvHuX BiactuBoctel cTpykTyp TiIN/Fe/C "oTupu3oHI0BUM
METOZOM JOCHIUKYBAIUCh 1X BOJIBT-aMIIEPHI XapaKTEPUCTUKU. AJie HE3po3yMilo, YuUM
BiZpi3HSIOTECS puc.3.24 1 3.25, 3.27. na crop.124. Puc. 3.24 Burnsgae sik cratnaHa BAX, a puc.
3.25 3HATHI B AMHAMIYHOMY peXuMi? 3 4MM TMOB’S3aHI MOMEHTH 3pUBY Hamnpyru Ha puc.3.25?
Uu BigHOBIIOBaHI Ii 3MIHH omopy? 3maeTbcs, MO TPH Takiii HECTaOLILHOCTI BapTo OyJo
MPOMUCYBATH YacOBI 3MIHM HANpyTH 3a JOMOMOTror ociwmiorpada. ABTopy Oyino 6 BapTo
OlIblIIe MPUUINTH YBaru I[bOMY €KCIIEPUMEHTY 1 HOTO MOSCHEHHIO B JHcepTallii.

6. Inest 3 3acrocyBanusiM cTpyktypu TIN/Fe/C B skocti MempucTopa Oe3mepedHo
IKaBa, aje XO4YeThCsl 0aUUTHU MOPIBHSHHS 31 BXKE ICHYIOUMMH MPOTOTHUIIAMH MEMPHUCTOPIB Ha
OCHOBI iTpiii-OapieBoro KympaTy abo 3 AIOKCHAY THTaHy. A TaKoX IIKaBO MOOAYUTU OIIIHKH
IIBUJKOCTI TIEPEMHUKAHHS 3allPOTIOHOBAHOTO MEMPHUCTOPHOTO €JIEMEHTa 1 MIUTPHOCTI 3aImucy
iH(popMarii B iX MacuBi, Tak caMo SIK 1 BIUIMB Mapa3UTHUX €(EeKTiB CyneprapaMarHiTHOI Mexi.
OcTaHHE 3ayBa)KE€HHSI € CKOpiIe TOOaKaHHSIM JIJIsl TIOIAIBIIIOTO PO3BUTKY POOOTH.

7. B aBropedepari He 3HaWmOB BinoOpaxkeHHS pe3yapTar mpo cyo-TI'n
npomyckanHs 1wiiBok AlN/mainap, skuii € B aucepTallii 1 € BaXJIUBUM ISl MPAKTHIHOTO
3aCTOCYBaHHA IIUX (LIBTPIB.

8. st mpakTugaHoro 3actocyBanHs [U — inberpiB AIN/Maiinap XoTijgochk Ou 6auntu



NOCTiIKEHHS TEPMiYHOT CTIHKOCTI LMX CTPYKTYP. AJie Lie TEX BapTo BiAHECTH 10 NobaxaHb Ha
NoJa/bIIMIA PO3BUTOK poGOTH.

OnHak, HaBeleHi 3ayBaeHHs He BIUIMBAIOTh Ha 3araibHy WiHHICTh i 3aBEpIICHICTH
aucepTauiiHoi po6oTH.

3araabHuii BHCHOBOK

3a marepianamu auceprauii ony6aikoBaHo 14 cTaTTeli y GaxoBHX HayKOBHX XKypHanax, y
TOMY 4McJi Y XypHani Journal of Applied Physics (2017), 10 HalexuTb 10 Q1-Q2 no cuctemi
Scopus, Ta 12 Te3 jgonoBigel Ha MDKHAPOAHMX i YKpaiHCBKHX HayKOBHX KOHQEpeHUiax.
Martepiann npoiiuutn anpo6auiio Ha 8 MiKHapoIHUX HayKoBHX KoHpepeHuiax. ABTopedepar i
omy6nikoBaHi po6OTH JOCTATHLO MOBHO BiOGPaXKaI0TL OCHOBHUHA 3MICT AHMCepTaLiliHOi poGoTH.

Iluceprauis TMonouskoro JLIO. € 3aBepuIeHOI0 HAayKOBO-AOCTiAHOIO poGoTOO, B AKil
OTPHMAHO HOBi HAayKOBO-OGIDYHTOBaHi pesyisTaTh y pamkax TexHosorii i ¢isukn
HAHOCTPYKTYPOBaHMX MaTepiajliB 3 YHIKAJLHUMH €JICKTPHYHUMHM, MarHiTHUMH i ONTHYHHUMH
BJIACTHBOCTAMH. ¥ CYKYNHOCTi OTPMMaHi pe3y/bTaTH MOXKyTb OyTH BUKOPHCTaH| [UIA CTBOPCHHA
HOBOTO MOKOJIIHHA HAHOMATEPIANiB | KOMIO3MTIB 1A CHCTEM (GYHKLiOHANBHOT €/IEKTPOHIKH.

TakuM 9MHOM, 33 AKTYAIBHICTIO TEMATHKH, 332 HOBHM3HOIO OTPHMAaHMX Ppe3yibTariB, ix
06CATOM, [OCTOBIpHICTIO Ta OOIPYHTOBAaHIiCTIO, HAayKOBHM i MpAaKTHYHUM 3HAYCHHAM
NpeACTaBleHa IWcepTaliiiHa po6ora «ENeKTpOHHi, MarHiTHi # onTH4Hi BracTMBOCTI Ta
MiKpocTpykTypa ri6pumnux rerepocuctem TiN/Fe/C i AIN» winkom BianoBifac BHMOTaM
TopsnKy NpHCY/DKEHHs HAYKOBMX CTymeHiB, a ii astop, Ilonouskuii Jlenwuc KOpiiioBu4,
3aCIIyTOBY€ MPHCY/DKEHHA HOMY HayKOBOTO CTYNEHsA KaHauaaTa Qi3HKO-MaTeMaTHYHMX HayK 32
cneuianeHicTIo 01.04.07 — disuka TBepAoro Tijia.

OdiniiHuii ONOHEHT,

Crapmmii HayKOBHi CITiBpOOITHHK

IHcTHTYTY (i3HKM HamiBIPOBiAHHKIB

im. B.€. JlamkaproBa HAH VYkpainu,

KaHaMaT ¢i3.-MaT. HayK X.B. 'ymeHiok-CrueBcbKa

IMianuc X.B. I'ymeHiok-CH4eBCLES

Buenwuii cexperap ; 'g?;::m
IncTHTYTY disuku HaniBrpgEE HIEINPORIAHAKIS

PIkaulAnnA xop

JlokTop XiMi4HHX HayK, MpoY§ -k-\ n 05416952

B.M. Tomamuk

01.10.2020
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