BIAI'YK
o(iLiAHOro ONOHEHTA
Ha auceprauiiiny pobory Kap6icskoi JIroO6oBi IBaniBHM
«EneKkTpoHHI BIaCTHBOCTI Ta MexaHi3Mu Bnopsiakysanus 0D-, 2D- ta 3D -
HAHOCTPYKTYP HAa OCHOBi MeTaJIiB Ta METAJI00KCHAIBY,
oAaHy Ha 3400y TTS HAYKOBOrO CTYMEHs A0KTOpa (Pi3NKO-MaTeMaTUYHUX HAYK
3a cneuianbHicTio 01.04.07 — disuka TBepaoro Tina

AKTyaabHicTh 00paHoi Temu. Y Hawl JHI HayKa BNIPHTYJI MiAIAILIA 10
MOJKJIMBOCTI MPSAMOTO BIUTHBY HA aTOM YH MOJEKYJy, 110 MPHBEO A0 CTBOPEHHS
HOBOIO0 METaHAMpsIMKY HayKOBO-TEXHIYHOTO PO3BUTKY, SIKUH OTPMMAB 3arajibHy
Ha3By «HAHOTEXHOJIOT1(» 1 Mae CTpaTeriuHe 3Ha4eHHs AK Ul PO3BUTKY HayKOBOIO
Mi3HAHHA, TaK 1 AJA TNPOMHCIOBO-TEXHOJIOTIYHOTO 3acTocyBaHHA. OCHOBHOIO
0COONMBICTIO HAHOHAYKH 3 TOUKH 30py (I3MKH € Te, 10 NPU TakKUX PO3Mipax I
maciuTabax nepecTarTh MMPALIOBATH KIAaCHuYHI 3aKOHM (I3MKHM, a AMHaMIKa
MPOLECIB BM3HAYAETHCA 3aKOHAMH KBAHTOBOI MeEXaHIKH. 3 OOKYy MpPaKkTUYHOro
3aCTOCYBaHHs HaWOlIbll CKJIAOHOI BBaXaeTbCcs mpobiema ¢i3uyHUX po3MIpiB
NPHUCTPOIB, OCKIJIbKH TEXHOJIOri BNPUTYN HAOMM3WIMCA OO PO3MIPIB OKPEMUX
atomiB. Hampukiiaa, Bxke 3apa3 OKCHHI HaMiBPOBIIHUKOBI €EKTPOAU B BUpPODax,
o BunyckatoTbea dipmoto Intel, maroTe ToBmMHY 1-2 HM, a B HaWOnMxKuOMYy
MaiibyTHbOMY (pipMa 00iLsf€ NOBECTH TOBLIMHY OO TPhOX aTomiB. ToMy MoxkHa
KOHCTaTyBaTH, [0 ICHYIOYl TeXHOJOrii Budepnaiu cebe 1 nmoganbluuit nporpec B
i obnacti MOB’A3YETHCA 31 CTBOPEHHAM MPUHIMIIOBO HOBUX MaTeplaiiB 3
HaHOCTPYKTYp METalliB 3 YiTKO MPOrHO30BAHOK aTOMHOK apXITEKTYpOlo, fka
J03BOJIUTh OOIATH OOMEMXEHHs, 10 HaKIaJaloThCs KBAHTOBUMHU edeKTaMu.
[IporHO30BaHICT apPXITEKTYPH TaKMX CTPYKTYpP Ppeali3yeTbCsi 3a PaXyHOK
BCTAHOBJIEHHS 3aKOHOMIPHOCTEM iX camMoopraHi3alli Ta CaMOBIOPSIAKY BAHHA.

KpiM TOro, XapakTepucTHKM OaraTb0X HAHOTEXHOJOTIYHUX BUPOOIB, 110
BK€  LIMPOKO  BUKOPHCTOBYKOTbCA B PI3HUX  raly3sx (enepeemura, |
HAniBNpoBIOHUKOBA MEXHIKA, MOJEKYIAPHA €JIeKMPOHIKA), MOXYTb OYTH 3HA4YHO
MOKpAIIeHi B HAHOMKYOMY MaHOYTHBOMY 3a PaxyHOK iHTEHCHBHOTO PO3BHTKY
HOBUX TEXHONOTIYHMX MpuioMiB 1 obnagHanHA. B auceprauiiiviii  po6oti
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Kap6iscekoi JI.I., okpiM hyHAaMEHTaJIbHUX ACMEKTIB, 3HAY4HA yBara NpUALISETbCs
came po3poOLi Cy4acHHX TEXHOJNOTi OTPUMAHHA MOHO- Ta OaraTolapoBux
HAHOCTPYKTYp METaJliB Ha aTOMHO-TTIaJIeHbKHX HAMiBIPOBIAHMKOBUX MOBEPXHSAX
MOHOKPHCTAJIIB, 110 POOUTH peabHUH BHECOK Y CTBOPEHHA MOOUIbHMX CEHCOPHHMX
CHCTEM, BUCOKOE(EKTHBHUX ME€PETBOPIOBAYIB COHAYHOI €HEpPrii 1 T. 1.

BuUXoasund 3 BHILEBMKIAJEHOTO, MOXKHA 3ayBaKMTH, IO AWCEpTaUiiiHa
po6ota Kap6iscbkoi J1.1., 110 MpUCBAUEHA MUTAHHAM BCTAHOBJIEHHS B32€MO3B’A3KY
MDK €/IEKTPOHHOIO OYI0BOKO Ta MEXaHI3MaMH aTOMHOTo caMoBnopsaakysanHs 0D-,
2D- ta 3D-HaHOMaTepiaiB HA OCHOBI METANIIB Ta METAJIOOKCHIIB € aKTyaJlbHOIO Ta
BiJMOBIJa€ Cy4aCHUM TEHAEHLIAM B HayIll.

OcHoBHa Mera poGoTu Mojsraja Yy BCTAHOBJIEHHI MEXaHI3MIB
caMOOpraHi3allii Ta caMOBIIOPAAKYBaHHs PI3HOBUMIDHMX HAHOCTPYKTYD MeETais
Ta METAJOOKCHIIB HAa MOHOKPHMCTAJIIYHHX NOBEPXHIX, BUABIEHHI OCOONMBOCTEH
eNeKTPOHHOI Ta aTOMHOI OyI0BH TaKUX CTPYKTYP B 3aJI€KHOCTI B1 PO3MIPHOCTI Ta
TOMNOJNIOTii KITHOUOBHUX CTPYKTYPHHX €JIEMEHTIB; MOWIYKY KOPENAUIA €NeKTPOHHO-
enepretTuuHoi Oyaosu 0D-, 2D- ta 3D-HaHOCTPYKTYp 3 iX (I3MKO-XIMIYHMMH
XapaKTePUCTUKAMHU.

06’ eKTaMH JIOC/IIKEHHs OYyJIM HYJb-, IBO- Ta TPUBUMIPHI HAHOCTPYKTYpPH
Ha OCHOBI METaJliB Ta HAHOOKCH/IIB.

JlucepTauiiiHa po6oTa CKIAJa€eThes 3 aHOTalli, BCTyMy, IIECTH PO3ALNIIB,
BMCHOBKIB Ta CIIMCKY JIITEPATypPH, IO CKJIaAaeTses 3 344 HaliMEHYBaHb.

Y mpepmioMy pO3IiTi MPOBEJEHO aHANl3 MEXaHI3MIB BIOPANKYBaHHA Ta
MpOLECIB pejakcalii B HAHOPO3MIPHMX Ta HAHOCTPYKTYPOBAHHUX CHCTEMaX.
Po3rnsHyTo icHytodi Ha cborogHi mertomd otpumanHa 0D-, 2D- Tta 3D-
HaHOMATepialiB Ha OCHOBI METAJIIB Ta METAJIOOKCHIIB. 3a3HA4YAEThCSA, 1110 OCHOBHI
TPYAHOILI B pO3po6Kax, MOB'I3aHUX 3 MPOLECAMH «3HU3Y - Bropy», 00yMOBIEHI
HEJOCTATHIM PO3YMIHHAM 3aKOHOMIPHOCTEH ABHIL B LIMX CKJIQJHMX CHCTEMAX Ta,
0OMEKEHICTh JIOCNIDKEHb TaKHUX CTPYKTYP 30HIOBUMH BHCOKOBAaKYYMHHMHU

Me€TOoA4aMH Ta Cy4YaCHHMH METOMaMH KBAaHTOBOMEXAHIYHOTO MOJEIIOBAHHS.



BHUCBIT/IIOIOTHCA MHUTaHHA, 110 HA CbOrOAHI € HEBUPILIEHUMH 1 OOrpyHTOBaHO
MOCTAHOBKY HayKOBHX 3a/iay, sIKi PO3B’A3YIOTbCA B AMCEPTALI.

Y apyromy po3aiii HaBeAEHO EKCIEPUMEHTAbHI Ta TEOPETHYHI METOOM
BUPILIEHHs HAYKOBHX 3aJay 1 iX MOPIBHAJIBHI XapaKTEPUCTHUKH, CHOPMYIIbOBAHO
3arajibHi MMiIXOAH MPOBEACHHS QUCEPTALIHHUX JOCTIIKEHb.

Y Tperbomy pO3AUTI PO3MJAHYTO pe3yabTaTH JOC/IIKEHb MEXaHI3MIB
ynopsaakyBanHs HaHocTpyktyp Cu, Ag, Au, Ni Ta In Ha MOHOKpHCTalIYHMX
MOBEPXHAX KPEMHIIO MpH iX TEPMIYHOMY HAHECEHH1. 3HA4YHY yBary MpUAUIEHO
po3po0Ill TEXHONOTr1i HAHECEHHA MOHO- Ta OaratowapoBux HaHOCTPYkTyp Cu, Ag,
Au, Ni Ta In Ha aTOMHO-T1aAKI HaMiBNPOBIAHUKOBI MOBEPXHI MOHOKPHUCTAIIB NpH
TEPMIYHOMY HAHECEHHI Yy HAJABHCOKOMY BakyyMi Ta 0€3 OXONOJMKEHHsS 3pask-.
BcraHOBNEeHO, MO PpICT METaJeBUX HAHOCTPYKTYP HA HaMiBMPOBIAHWKOBIH
MOHOKPUCTATIYHIH moBepxH1 6e3 0X0NOMKEHHS 3pa3ka Ta B YMOBax HaJBUCOKOIO
BaKyyMy TpPHM3BOJMTH [0 CKIaJHMX MEXaHI3MIB 3apO/UKEHHS Ta pOCTY
HaHocTpykTyp Cu, Ag, Au, Ni ta In, fki BIAPI3HAOTBCA BiJ 3aralbHOBIAOMHWX
MeXaHi3MIB. 3a3HAuYa€TbCH, LIO BapIIOBAHHAM  TEXHOJIOTITYHMMM MapamMeTpaMu
HAaHECEHHs MOXKHA KEepPyBaTH NpoLecaMHi CaMOBMOPALKYBaHHA HAHOCTPYKTYpP A
OTPUMaHHA 3alaHuX FeOMETPUYHUX (HOPM, LLO BIAKPUBAE MEPCHEKTUBY PO3POOKH
TEXHOJIOTIYHO  ONTHUMI30BAHOrO  CrMoco0y  CTBOPEHHs  MPUCTPOIB A
HAHOENIEKTPOHIKHA. JlOCNMIUKEHO BIUIMB TEpMIYHOI OOpoOKM y Bakyyml Ha
Mopdoori0 MOBEPXOHb MeTalleBUX IUIIBOK. BcraHoBieHo cnabky B3aeMouiio
MOHOILIAPOBUX TOKPUTTIB Ag 13 MNIAKIAAKOKW, IO NPU HE3HAUYHOMY MPOrpiBi
J03BOJISIE OYMIIYBAaTH MOHOKPHCTAJIIYHY MOBEPXHIO B METaNly 13 BIATBOPEHHAM
pexkoHcTpyiHoBaHoi noeepxHi Si(111) 7x7, mo y npakTH4HOMY niaHi Moxe OyTH
BUKOPUCTAHO U1 3aXUCTY MOHOKPHCTAJIIYHUX [OBEPXOHD Bl PYHHYBaHHA.

Y yerBepTOMY pPO3aUTI HABEAEHO PE3YyJbTAaTH AOCHIIKEHb HAHOCTPYKTYP
Cu, Ag Ta Au MeTaniB Ha NMOBEPXHAX HaMiBMPOBIAHUKOBHUX MOHOKpHCTaiiB InSe,
ta GaSe, B fAKMX crocTepiraeTbcs cinabka BaH-A€p-BaajibCOBA B3aEMOJIA MIK
wapamu. Omnucani  mMopdonoriyxi ocobnuBocTi  Ta eqekTpoHHa Oynoea

J0CTIIKYyBaHUX cucteM. Beranosneno ocob6auBocti GopMyBaHHS HAHOCTPYKTYP 3
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yacThHOK Cu, Ag Ta Au Ta BMBYEHO MEXaHI3MHU IX arjomepauii 1 YTBOpPEHHs
KOHIrJiomMepaTiB. BU3HaueHo, 110 NpU AOCATHEHH] KUTBKOCTI HAMMJIEHWX 4aCTHHOK
Ha TOBEPXHI [€AKOro KPUTUYHOrO 3HaueHHs, BiAOyBaeTbCs TpaHchopmalis
KJlacTepa, AKMA CKJIAaeTbCs 3 AEKUIbKOX HAaHOYACTUHOK, B OAHY YaCTHHKY, O
CYMPOBOMKYETHCS 3HUKHEHHAM TPaHHLb MDK YaCTHHKAMH Ta BLIbHOTO 00’eMy
MK HuUMH. [Ipu nmopanbmomy 30UTBINEHHI KUTBKOCTI HANMMJIEHMX YaCTHHOK Ha
MOBEPXHI MEXaHI3M YTBOPEHHS KOHTJIOMEpATiB MPOTIKAE 33 CXEMOKO: M0YaTKOBA
CTaaisl KPUCTAIIYHOTO POCTY, IO HOCUTHL (paKTaJIbHUH XapaKTep — 3apOKEHHS
ronkonoaiOHMX HAHOYTBOPEHb, 3 YMOPAAKYBaHHAM HAHOKPHCTANIB 3a OOpaHMM
HampAMKOM. MexaH13M pocTy, B ULUIOMY, BIANOBigaE wmexaHiamy CrpaHcki-
Kpacranoga.

Y n’atomy po3aini 3a JOMOMOroK METOMIB BUCOKOBAKYYMHOI TYHETbHOI
MIKPOCKOMII aTOMHOI pO3AUIBHOI 3JaTHOCTI, TYHENbHOI, PEHTTeHIBCbKOI Ta
EXAFS-cnexTpockonii  aBTOpoM  JOCHIIKEHO MOp(OSIOridHi  0cobaMBOCTI
MOBEPXHI, €J1eKTPOHHA OyooBa Ta MPOLECH peNlakcalii B HEBMOPSAKOBaHHX 3D-
HAHOCKCTEMaX Ha OCHOBI 3aJli3a MpH TepMIYHIM 00pobIi B MIMPOKOMY Alana3oHi
TeMIeparyp - BiX KIMHaTHOI Temnepatypu a0 700 °C.

Meronom TyHENnbHOI CHEKTPOCKOMIi BHABAEHO 00nacTi 31 3HHIKEHOIO
NMPOBIAHICTIO, LIO XapakTepHO Aans YyTBOpeHHs HaHoda3 Fe-Si Tta Fe-B.
CnocrepiratotbCs 1CTOTHI HEOJHOPIAHOCTI IUINBHOCTI EJIEKTPOHHUX CTaHIB Ha
MDKKJIACTEPHUX ME’KaX, IO CBLAYMTH NPO iX CKIAAHY opraHizauito. Pisers Oepmi
AOCTIUKYBaHMX CHUCTEM 3HAXOOMTHCA B JIOKAIBHOMY MIHIMYMi IIIILHOCTI
€/IEKTPOHHMX CTaH1B, WO Biamnosinae kpurepiro Harens-Tayka npo yTBopeHHs
aMOp(gHOro crany.

BceraHoBrneHo, 1m0 MexaHi3M CprKTypHO'f penakcauii  amopdHoro
mertaneBoro crnaBy FegSiuBi4 B TemneparypHomy intepsaim Big 77 K no 1000 K
XApPaKTEPU3YETbCA  POCTOM  KJIAcTEPIB  Ta  YTBOPEHHSAM  HAHOPO3MIPHHUX
MOHOKDMCTAlYHMX CTPMIKHIB 3a/iza Ha MOBEpXHI 3paskiB. [lapamerpw
cyOmopcTKoCTI HaOMparTh MaKCHMalIbHHX 3HaueHb npu 630 K. O6 eMHI 3MmiHu

noB’sA3aHl 3 YTBOpPeHHAM HaHoda3 Ttumy Fe-Si ta Fe-B Ta anomanbHoOw
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MOBEAIHKOIO iX MDKKJIACTEPHUX 00JacTel, 110 XapaKTEPH3YHOTbCA MOHMIKEHOIO
NPOBIAHICTIO. 30UIBIIEHHA TYCTHHH 3pa3ka 3 BIAMAIOM CYIPOBOMKYEThCH
3MEHIIEHHAM paalycy nepiioi KoopAuHauiiHOI cdep 3amiza Ta 36UTbLIEHHAM
B3a€EMOJI1i 3aJ113a 3 METaN0IA0M.

Y mocromy po3gunl po3poObii€eHO METOOM OTPUMAHHSA Ta HOCIIIKEHO
(i3uKO-XiMIYHI  BnacTUBOCTI 3D-HAHOKOMIIO3WUTIB HAa OCHOBI  BYIJIELIEBUX
HaHOCTPYKTYp Ta HaHOJMCIEPCHOrO  alaTUTy KaJbLilo, AKHH € OCHOBHOIO
KOMITIOHEHTOK KICTKOBOi TKaHWHHU. CIi 3a3HAYNTH, IO ONTHMI3ALISA KEPOBAHOIO
CHHTE3y anaTUTIB Ta anaTUTONOAIOHMX CMOAYK 13 3aJaHMMH BJIACTUBOCTAMMU
HEMOXUIMBA 0€3 rIMOOKOro po3yMiHHA O0COOMMBOCTEN 1X €NEKTPOHHOI Ta aTOMHOI
OynoBu. Tomy came BCTaHOBJIEHHSA OCOOJIMBOCTEN EJIEKTPOHHO-EHEPreTHYHOT
Oy10BM, MPUHLMMIB B3aEMO3B'A3KYy aTOMHOI Ta €NEKTPOHHOI OYydOBM, a TaKOK
(yHKLIOHANBHKUX BIACTHBOCTEH TaKUX CTPYKTYpP HOO3BOJIAIIO aBTOPY BMHTHM Ha
KEPOBaHWM CHMHTE3 MPOBIAHMX KOMIIO3UTIB Ha OCHOBI BYTJIELEBHUX MaTepiaiis i
HAHOAMCIIEPCHOTO amaTHUTy Ta IIO0KAa3aTH MOMJIMBICTH CTBOPEHHS HOBOTO KJacy
€EKTPONPOBIAHNX OI0aKTUBHMX IMIUIAHTIB, IO [OO3BOJIATH BIJHOBIEHHSA HE
TUIbKHM KICTKOBOI TKQHWHH, aJie 1 MPOBIAHOCTI HEPBOBHUX IMITYJILCIB TOLLIKOKEHU X
TKaHMH.

30kpeMa, MoOKaszaHo, WO Moaudikauis KOMIIO3UTY Ha  OCHOBI
HAHOJMCIIEPCHOIO anaTUTy, HAHOAUCIEPCHOro rpadiTy Ta LIENHOJIO3HUX BOJOKOH
eNOKCUIAHUM OJIIrOMEPOM 3 3aTBEP)KYBaueM Ma€ CYTTEBMH BIUIMB Ha KOMIUIEKC
BNACTMBOCTEH OTPMMAHOr0 Mmareplajly Ta [NPU3BOAMTH [0 BHHUKHEHHS
€JIEKTPONPOBIAHOCTI MaTepiany. OTprMaHi KOMIO3UTH 30€piraroTh BIaCTHBOCTI,
MPUTaMaHH1 TIAPOKCOANaTHTy KAalbIilO, 1 MOXYTb OyTH NEPCNEKTHBHUMM Y
CTBOpPeHHI OlomaTepiaiB HOBOTO MOKOJMIHHA 3 PeryJibOBaHMMM Makpo- Ta
HAHOCTPYKTYPHUMH XapakTEPUCTHKAMH U1 3a0€3Me4eHH MEAUYHHUX NMOTPeD.

Takum 4WHOM HAYKOBA HOBM3HA i MPAKTHYHE 3HAYEHHSI JUCEPTALUHHOI
poborn KapOischkoi JII. nonsratoTh B HACTYMHOMY: AMCEPTAHTOM MPOBEAEE:)D
CUCTEMATH4YHE AOCHIJUKEHHA ENeKTPOHHOI, ATOMHOI OynoBH, BJIaCTMBOCTEH Ta

MEXaHI3MIB BIOPAAKYBaHHA Mpokoro kiacy 0D-; 2D- ta 3D — HaHOCTpYKTYyp Ha
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OCHOBI METaJliB Ta METAJ0OKCUAIB. PO3po6ieHo TEXHONOrii HAHECEHHS MOHO- Ta
Gararomaposux HaHocTpykTyp Cu, Ag, Au, Ni Ta In Ha aToMHO-rnaaxi
HAIIBNPOBIIHMKOBI MNOBEPXHI MOHOKPUCTaliB MPH  TEPMIYHOMY HAHECEHHI - Y
HAZIBUCOKOMY BaKyymi Ta 0e3 OXOMomkeHHs 3paska. OLiHEHa 3aCTOCOBHICTb
PI3HMX METOAMK B paMmkax Teopii (yHKLIOHaTAa TYCTHHH MIA KiIbKICHOrO i
SAKICHOTO OMHMCY €JIEKTPOHHOI CTPYKTYDH i BJIacTHBOCTEl MeTaneBux 2D-cucrem.
3anponoHOBaHO METOAMKY MOBFOCTPOKOBOTO 30€pEKEHHS MOHOKPHCTANIIHUX
MOBEPXOHb 32 HOPMATbHHUX YMOB.

Pesynbratn po6GoTH CKIanaloTb HEOOXiAHY OCHOBY B YHOCKOHANEHHI |
po3po0Ll METOAIB WiNECTPAMOBAHOrO CHHTE3y HOBHX MaTepiajiB Ha OCHOBI 2D
CTPYKTYp MeTanis. BcrtaHosneHi edektn (opMyBaHHS HaHOKpUCTAIIB 3aniza B
MopdornoridHid kapTHHi nosepxoHb AMC Ha OCHOBI 3aii3a 3 XapaKTepHHMH
PO3MIpaMH NpK TEPMIuHiH 06poBLIl H03BONATE BUDOGUTH MPAKTHYHI peKOMEHAALLi
no 06po6ui AMC s nokpaiueHHs iX MarHiTHUX BIACTHBOCTEH.

MOKIHBOCTI  CMPOLIECHHA TEXHONOTIH  OTPHMAaHHA HaHOCTPYKTYPHHUX
YTBOPEHb € LIKABMMHM, HacaMIepes, 3 TOUKHM 30py ONTHMi3amii BHPOGHWUTEA Ta
SHIDKEHHS. BapTOCTI KIHUEBOrO IIPOAYKTY, @ OTKE — HMOro JOCTYMHOCTI s
MacoBOro crioxuBava. Tak, 3a OCTaHHI poku Garato poGiT 6yn0 NpUCBAYEHO
OTPUMAHHIO METaNeBUX HAHOCTPYKTYP B yMOBaX HM3BKHX Temmnepatyp. Ilpote,
HaBejeHl B pOGOTI pe3ynbTaTH, IO CTOCYIOTbCA OTPHMaHHS METaleBHX
HaHOYTBOPEHb 3a KIMHATHOi Temmepatypu € Habarato Ginbil npHBaGIMBAMM 3
BUII1€3a3Ha4Y€HOI TOYKH 30pY.

JMocTOBIpHICTL  OTPMMAHMX HAYKOBHX pe3yJbTATIB HEe BUKIMKAE
CYMHIBIB, OCKUIbKH B POGOTI /U1sl IOC/IiJKEHHS BUKOPHCTAHO KOMIUIEKC CyYacHHX
(I3UYHUX METOIIB.

B wuinomy poGota cmpaBise NO3UTUBHE BPAXEHHS, NPOTE Mac psan
3ayBa’kKeHb i Mo0AKaHb:

1.V nitornapi  6axaHo G6yno 6 HaecTH GinbIl PO3MIMPEHi AaHi, momo

ICHYIOUMX METONIB OTPUMaHHS Ta BnacfHBOCTeﬁ 3D-HaHOKOMMO3MTIB

(po30. 1, nioposo. 1.2.3, cmop. 82).
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2. YV npyromy posaimi (cmop. 86) He HaBEJEHO ONMMC METOMIB CKAHYBAIbHOI
eNeKTPOHHOT ~ MIKPOCKOMIi ~ Ta ~ €HEPrOAMCHEPCIHHOI  PEHTreHIBCbKOI
CMEKTPOCKONMIi, sKi aBTOpP BMKOPUCTOBYE I AOCIIIKEHHA Mopdonorii
HAHOKOMIIO3HTIB, OZIHAK MPHBEIEHO OMUC METOLY PEHTTEHIBCHKOI eMiciiiHoi
CIIEKTPOCKOMIi, sKa IIMPOKO HE 3aCTOCOBYETbCA B NAHOMY AOCIIIKEHHI
(po30. 2, nioposo. 2.3.1, cmop. 103).

3. Y BucHoekax 10 po3ainy 3 GaxaHo Oyno 6 y3araqbHWTH, sKi MeXaHi3MH
MPEeBaIOIOTh NPU (HOPMYBAHHI HAHOCTPYKTYp cpibna, iHAI0 Ta HiKeNo, Ta
MPOBECTH TMOPIBHANBHUIA aHami3 iX BIiAMIHHOCTEH BiA MeXaHi3MiB
(opmyBaHHs HAHOCTPYKTYP 30JI0Ta Ta Mifi - 1€ MiABMIIMIO 6 CIPHAHATTA
marepiany (po3o. 3, cmop. 172).

4. baxaxHo Oyn0 6 npoaHamisyBaTH, 5K BIUIMBA€ HASABHICTb IPAHMLb
ABIHHUKYBaHHs Ha moBepxHi MoHokpuctany InSe (0001) na dopmysanns
HaHOCTPYKTYP (p030. 4, cmop. 173).

5. Yomy aBTOp BBaxkae, M0 Mpu yTBOPEHHI 3D-HAHOKOMMO3WTIE HAa OCHOBI
BYIJIELIEBUX HAHOCTPYKTYD Ta HAHOAMCIIEPCHOrO amaTWUTy KalbLilo Mae
Micue nosea MEePKONIALIHHOrO edexry, KU 00yMOBITHOE
€/IeKTPONPOBIAHICTE TPOBIAHICTh 3pa3ka? 3 HaBENEHHMX pe3yJbTATIB
JIOC/IIIUKEHD e He BUTUTHBAE. 3aps/ika 3paska B MPOLEC 3HOMKM MOsKe 6yTH
00yMOB/IEHA THM, IO TiAPOKCOAMATHT (YACMKA AKO20 6 OMPUMAHUX
HAHOKOMNO3UMAX Cymmesa) € JienekTpukom (po3so. 6, cmop. 261).

Onnak, BIAMIYEHI AMCKYCIMHI MOMEHTH HEe BIUIMBAIOTb HAa MO3HTHBHE
BPa)XEHHs BN aMcepTauiiHoi poGoTH. Bei HaykoBi MONOKEHHS, BHCHOBKA Ta
peKoMeHAaLli, chopMysboBaHi y AMCepTaLii, € UiTKOM OOrpyHTOBAHMMH, LIO
3a0be3nedyeThCss AK BHYTPILIHIM Y3rOMKEHHSM 3amporOHOBAaHHX AMCEPTAHTOM
NAXOAIB, Tak 1 ix BcebiuHoOwO anpobauiero. PesynbTaté muceprauii BuknaaeHo y
HaBEJICHUX HAayKOBMX myOiikamisx Ta anpo0OBaHO HAa BCEYKPAiHCHKUX Ta ¢
MDKHAPOJHMX HAYKOBHX KOH(EPEHIIIAX, Y AKUX JUCEPTAHT NPUHMAB Y4YacTh.

AsTopedepaT auceprauii NOBHICTIO BinoOpaxae ii 3MicT.



Huceprauis KapGicskoi JII. e 3aBepuienoro HayKOBOKO npauer. 3a
AKTYalbHICTIO,  HAayKOBOK  HOBM3HOI,  06'eMOM  Ta CYKYTHICTIO
OOIpyHTOBaHWX BUCHOBKIB, AKI CMMPAIOTHCA HA AOCTOBIPHI €KCIIEPUMEHTAbHI
Ta TEOPETHYHI pe3ynbTaTH, (YHAAMEHTANbHOK Ta MPAaKTHYHOK 3HAYUMICTIO
auceprauiiHa  po6ora  «EaexkTponni  BaacTuBocTi Ta MexaHizmu
BopsakyBauus 0D-, 2D- Ta 3D — HaHocTpyKTYp Ha oCHOBi merasie Ta
MeTaJI00KCHIIB» TOBHICTIO BIANOBIZAE BMMOraM II.IL 9,10,12,13 «[lopsanky
MPHUCY/UKEHHA HAYKOBUX CTYNEHIB», 3aTBepikeHoMy IlocTaHoBOO Kabinery
MinicTpiB Ykpainu Bin Ne 567 ia 24.07.2013 p. (31 3MIHAMH, BHECEHHUMH 3TiIHO
[Tocranos Kabinety Minictpis Yipainu Ne 656 Big 19.08. 2015 poky Tta Ne 1159
BLa 30.12. 2015 p.), a ii asrop, Kapdiscwka JloGos IBaniBHa, 3acnyrosye Ha
MPHUCYIDKEHHA HAYKOBOTO CTYNeHA JOKTOpa ()i3MKO-MaTeMaTMYHHX Hayk 3a
crnemianbricTio 01.04.07 — disuka TBepaoro Tina.
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