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AKTYyaJIbHICTh TeMH AUCEPTALil

Po3BUTOK HOBUX Ta BJOCKOHAJEHHS ICHYIOYMX METOAIB Ta CIOCO0IB
CTBOPEHHsI PI3HOMaHITHMX MaTepialliB Ta MPUJIAJiB Ha iX OCHOBI CTBOPIOIOTH
BUMOTU HE TUIBKA JJISI PO3BUTKY HOBUX METOJIB  JOCHIKEHHS  1X
eNeKTPO(I3UIHNX, CTPYKTYPHUX Ta ONTHYHHUX XAPAKTEPUCTHK, a 1 JUISI TOLIYKY
HOBUX, BIJIMIHHUX BIJ HasBHUX, CIOCOOIB 3aCTOCYBaHHS BIJJOMHX METOJIIB
JocIiKeHHs1 matepiamiB. [Ipy 1boMy 3HayHa yBara NPUILISETHCA HE TUIbKU
MOIIYKY CHOCOOIB KEpyBaHHS 1X BIACTUBOCTAMM, a TaKOX 1 po3pooi
HEPYHUHYIOUHX 1, BOAHOYAC, €KCIPECHUX CIIOCOOIB JIarHOCTHMKM MaTepialliB Ta
MPUIIAIIB.

Opanum 3 OaraThbOX MPHUKIAAIB TAaKOrO MiJXOAY € BUKOPUCTAaHHS METOMIY
pacTpoBoi (ckaHyrouoi) 30H10BOI Mikpockorii. Horo po3poOka Ta BUKOPHCTAHHS
JUISL  TOCHIIPKEHHSI CTPYKTYPHUX BJIACTUBOCTEW MaTepiaiiB HaJald Baromi
pE3yNbTaTH, SIKI CYTTEBO MPUCKOPHIIA PO3BUTOK MIKPO- Ta HaHOENEKTpoHiku. [lei
MeTO/ €(DEeKTUBHO BUKOPHUCTOBYEThHCS M (DyHAAMEHTANbHUX JOCIIKEHb (P13UKH
MOBEPXOHb, BUPIIICHHS TMPUKIAIHUX 3a/lad Y MaTepialo3HaBCTBI, J1arHOCTHIII
(yHKILIOHATBHUX €JIEMEHTIB PI3HOMAHITHUX MPUCTPOiB, a TAKOX [JIs1 TOTped
MEJIUIMHU Ta PO3BUTKY OloC€HCOpUKH. TexHIuHI 3aCTOCYBaHHS LbOIO METOIY
COPHSUTM TIOSIBI  IMUPOKOTO  CHEKTPY METOMUK MOAUdIKAIii CTPYKTypPHHUX
BJIACTUBOCTEHN MaTepialliB, B TOMY YHCI1 HA aTOMHOMY PiBHI.

[IIupoke 3acToCyBaHHSA CKaHYHOUOi 30HIOBOI MIKPOCKOIII MPU3BEIO 10 HOTO

BITJOKPEMJICHHSI y HOBHMI HAayKOBUN HampsIM JOCHIJDKEHb, SIKE CIPSIMOBAHO Ha



3’sICyBaHHS TIPUPO U (HI3UYHUX MPOILIECIB, K1 B1I0YBAIOTHCS MPU B3aEMOJIIT 30HIY
MIKPOCKOITy 3 TIOBEpPXHEI, IO JOCIHKYyeTbcs. [lpu 1boMy € CyTTeBUM
BIJIOKPEMJICHHSI TOJIOBHMX Ta JApPYTropsAHUX (aKTopiB, $AKI BIUIMBAIOTH Ha
dbopmyBaHHS 300paKeHb MMOBEPXHI B 3aJICKHOCTI BiJl yMOB BUMIPIOBaHHS.

He3Bakatoun Ha uuMaidy KUIBKICTh HAyKOBUX MyOJiKaliid, TPUCBIUYEHUX
y3araJlbHEHHIO O0COOJMMBOCTEH B3a€MOJIi 30HAY MIKPOCKOIY 3 TOBEPXHEIO
pPI3HOMAHITHMX MaTepiaiiB Ta CTPYKTYp, CydacHI TEXHOJIOTiI BHMAararoTh
BJIOCKOHQJICHHS  MIAXOAIB Ta METOAIB KOHTPOJIO Ta KEpyBaHHS  iX
XapaKTepUCTHKaMHU. 30KpeMa, Ha 1€ CTIPSMOBAHO MOETHAHHS PI3HUX METOAMYHUX
Ta aHAIITHYHUX 1HCTPYMEHTIB CKaHYIOUOi 30HJOBOI MIKPOCKOIII 3 ypaxyBaHHSIM
METPOJIOTIYHUX OCOOJIMBOCTEN JIIarHOCTUKH.

Takuil miaxig € BaXJIMBUM JJIs1 PO3POOKH CEHCOPIB Ha OCHOBI HaHOMAaTepiaJliB,
30KpeMa, Ha OCHOBI HAHOCTPYKTYpPOBaHHMX BYIVIELIEBHUX IUIIBOK, MOAM(PIKOBAHUX
IUIA3MOBUMH  00poOKamMu. 3acTOCyBaHHS JAHOTO METOAY JIOCHIKEHb €
HEOOXIIHUM TaKoXX JJIsl 3’ACYBaHHS MEXaHI3MIB HOBUX (I3UYHUX SBUI, IO
BUHUKAIOTh Y CTaHOIE€pPMaHUIAX 3 BHUCOKMM BMICTOM OJIOBA, a TaKOX JUIf
MOJAJBIIOr0 BJIOCKOHAJIEHHSI TEXHOJIOT1i CHHTE3y HaIIBIPOBIJHUKOBUX ajIMasiB.
3a3HayeHl JOCHIJDKEHHS Hapa3l MpOBOJATHCS CYMICHO 3  YKpPaiHCHbKUMU
JTOCITITHUKAMH, 30KpeMa 3 [HCTHTYTY b13uKu HaIBIPOBITHUKIB
iM. B.€. JlamkaproBa Ta IHCTHTYTY HanaTBepaux martepianiB iM. B.M. bakyns
HAH Vxkpaiam, a Takox iX 3aKOpJIOHHUMH KOJIETaMH 3 YHIBEpCUTETY ApKaH3acy
(CILA). Bxkazani poOOTH HIATPUMYIOThCS Tporpamu «PO3BUTKY MpIOPUTETHUX
nocmimxednb HAH VYkpainn» Ha 2019-2023 poku, MixHapoaHum rpantoMm U.S.
Civilian Research &Development Foundation (CRDF Global) FSA3-20-66707-0, a
TakoX rpanTamu HarionansHoro GoHIy JOCHIIKEHb Y KpaiHu.

Caipx 3a3Ha4uTH, 1O (PI3UYHI OCHOBU METO/IIB CKaHYIOUO1 30HJA0BOT MIKPOCKOTT{
€ oOpe po3pOoOICHUMH, OJHAK MOBIIOMJICHHS TPO iX MPAKTUYHE 3aCTOCYBAHHS
came JUIs 3a3HAUYCHUX BHIIE MaTepialiB Ta CTPYKTYp Ha iX OCHOBI Mailke He
3YCTPIYAOTBCA y BIAKPUTOMY JApyIi. PazoMm 3 1M, HE3BaXaro4d Ha OKpEeMe

3aCTOCYBaHHA  ATOMHO-CHUJIOBOI  CHEKTpOcKomii,  cuioBoi  KenbBiH-30H]



MIKPOCKOII1, TPUBUMIPHOT aTOMHO-CHJIOBOI MIKPOCKOITIT IS TOCTI/HKEHHS 1HIIHNX
MaTepiajiB, KOMIUIEKCHE MO€IHAHHS IIMX METOJIB € TakoK ManoBimomum. OTxe,
MOJaJBIINKA TPOTPEeC B 3a3HAUEHUX HAMpsSMKaX MaTepialo3HaBCTBa BHUMAarae
KOMIUIEKCHOT'O 3aCTOCYBaHHS PI3HUX METOJIB CKaHYIOUO01 30HJ0BOI MIKPOCKOMIi, a
TaKO)X PO3BUTOK TEOPETHUYHUX YABIEHb MIOJAO0 (PI3UYHUX IMPOLECIB B3aEMOJIIT
30H]ly MIKPOCKOITy 3 IIOBEpXHEI0 MaTepialiB Ta BIUIMBY pI3HUX MapameTpiB
BUMIPIOBAHHS Ha 110 B3aeMoit0. Bce 3rajmane BuUIle 1 3yMOBIIOE aKTyallbHICTb

JlaHO1 poOOTH.

OuiHka 00IPyHTOBAHOCTI HAYKOBHMX pe3yJIbTATIB AUcCepTAallil,
iX IOCTOBIPHOCTI Ta HOBU3HH

HaykoBa HOBM3HAa Ta TMpakTHYHA IIHHICTh JHMCEpPTalIiHOI poOOTU
BU3HAYAETHCS TUM, 110 OCHOBHI ii pe3ynbTatu OyJid OTpUMaHI aBTOPOM BIIEpILE, a
came:

- 3aCTOCOBAHO METOJUKY ATOMHO-CHJIOBOI CIHEKTPOCKOMIl JiJIi OLIHKH
CEHCOPHMX BJIACTUBOCTEH HAHOMOPHUCTUX BYIJICLIEBHX IUIIBOK HAa OCHOBI aHai3y
CWJIM ajre3li MK BICTPSM 30HAY MIKPOCKOIY Ta MOBEPXHEIO IUTIBOK 3 METOIO
€KCIPECHOTO KOHTPOJIIO TEXHOJOTTYHUX MPOLECIB IX BUTOTOBJICHHS;

- ONTHUMI30BAHO MapaMETPH CEJIEKTUBHOTO TPABJICHHS HAMiBIPOBIIHUKOBUX
MOHOKPHUCTAJIIB ajiMa3iB JJIsl BUSBICHHS OCOOJMBOCTEH iX JHUCIOKAIINHHOT
CTPYKTYpH Ha HaHO-PIBHI, a TaKOX BCTAHOBJICHO 3aKOHOMIPHOCTI 3MiHU T'yCTHUHU
JUCJIOKAII B3JIOBXK OCI POCTY Ta BUSBIEHO €(PEKTH IEKOPYBAHHS IHMCIOKALIN
JIOMIIIIKaMHU.

- ontumizoBaHo metoauku CK3M ta CMOP s BU3HAU€HHS JIOKAJIbHUX
eNEeKTPO(PI3UYHUX  OCOOJIMBOCTEH  MIKCEKTOPAJbHUX  TPaHUIb,  OKPEMHX
JUCIIOKAIN 1 KJIacTepiB JOMIMIOK HAa TMOBEPXHI TJIACTHH HAIiBIPOBITHUKOBUX
CUHTETUYHHX aJIMa3iB.

- BCTAHOBJICHO, 110 MI>KCEKTOPAJIbHI TPAHUIIl € KOTEPEHTHUMHU 0€3 CKYITYEeHHS

JTUCIIOKAIHHUX Ae(eKTiB. Sapa nuciokamiii MaloTh 3HAYHO MEHILY €IEKTPUYHY



akTUBHICTH Tpu KaprorpadyBanHi CMOP, HIX TpaHMIll CEKTOpPIB, 1 HE
MPOSIBIISIIOTHCS B MOTEHITIAJ1 TTIOBEPXOHb.

- TI0Ka3aHO, IO 3aBIsIKU 0e31e(PEKTHOCTI MIKCEKTOpaldbHl TpaHMUII
3a0e3MevyroTh Pi3Ki TPaHUIll MOBEPXHEBOI0 MOTEHILIIATy 3 MepenaaoM nopsaky 1B,
10 MOXX€ OyTH BUKOPUCTAHO MPHU PO3pOOIl CTPYKTYPHHUX €JIEMEHTIB eIEKTPOHHHUX
pUIaIiB.

- BUSIBJICHO 1 MOSICHEHO HEMOHOTOHHI 3MiHHU MPUBEIECHOTO MOIYJISI IPYKHOCTI
1iBok GeSn B 3aJ1€KHOCTI BiJl 3MIHU BMICTY OJIOBA;

- TIOKa3aHO MOJKJIMBICTh KepOBaHOI MoAM(IKaIli TUITY MPOBIIHOCTI KaHATy
Ha MOBEpXHI MI1BOK GeSn eJIeKTPUYHUM MOJIEM 30HY;

- BIAKPUTO 1 MOSICHEHO MEXaHi3M yTBOpPEHHS HaHOHUTOK (GeSn 13 3HAYHUM
BMICTOM OJIOBA, a TaKOX €(EKT 3MIHU THILYy HPOBIIHOCTI MIKpOHUTOK GeSn mif
JIEI0 €JIEKTPUYHOTO TIOJIS 30HY.

Otxe, B aucepraliiiHiii poOOTI IMOCTaBJICHI HAYKOBI 3aBJaHHS BUKOHAHO
MOBHICTIO, 3/100yBad TMOBHOIO MIpPOIO OBOJIOJIIB  METOJOJIOTIED HAYKOBOI
TISUTBHOCTI.

JIOoCTOBIpHICTh OTPUMAHUX y AUCEPTAllli pe3yJbTaTIB HE BUKIMKAE CYMHIBIB.
Bona 3a0e3nedeHa 3acTOCyBaHHSIM Cy4acHOTO OOJIaiHaHHS Ha 0a3l MIHUPOKO
anpoOOBaHUX EKCIEPUMEHTAIbHUX METOAMK, IO JOMOBHIOIOTH OJHA OJHY,
MOCJIIJIOBHUM 1 BCEOIYHUM XapPAKTEPOM JIOCHIIKEHb, ICHOIO (DI3UYHOI0 KAPTHUHOIO
eheKTiB 1 3aKOHOMIPHOCTEH, SKi J0Ope Y3rOJKYIOThCA 3  ICHYIOUUMH
TEOPETUYHUMHU PO3pPaXyHKaMU Ta YSABICHHSMHU TMPO TPOIECH B3a€MOMAIl 30HIY
MIKPOCKOITY 3 IMOBEPXHEI0 MaTepially Ta BIUIMBY Ha HUX MapaMeTpiB BUMIPIOBAHb.
[Ipu mpoBeneHHI BCIX eKCIEPUMEHTIB 3/1MCHIOBANIACS MEePeBipKa BiITBOPIOBAHOCTI

pe3yJIbTaTIB Ta OI[IHIOBAIUCS BIAMOBIIHI TOXUOKH.

aKajaeMivHol 100pOYeCHOCTI.
3a cBOiM 3MicTOM Jucepraiiitia pooora Mamtotu C.B. moBHICTIO BifmOBiIa€e

Cranmapty BUIIOi OCBITH 31 cmemiaibHOCTi 153 — Mikpo- Ta HaHOCHCTEMHA



TeXHIKa Ta HampsMKaM JOCII/DKEHb BIAMOBIIHO O OCBITHBOI MPOTIPaMoro.
Juceprartiitna poOoTa € 3aBEpIICHOI0 HAYKOBOKO Tparieto. BoHa € pesynbpTaTom
CaMOCTIMHHMX JOCII/DKEHb 3/00yBada 3 JIOTPUMAHHSAM MPUHIUIIB aKaJaeMIdyHOT
nobpodecHocTi. Hammcana ykpaiHChKOO MOBOTO, AWCEPTAallis BUKIAJEHA JOCTYITHO
Ta TMOCIIJOBHO 3 BHKOPUCTAaHHSIM BIJAMOBIAHOI 10 HAYKOBOTO HAIMPSMKY
3arajJibHONPUUHATHOT TepMIHOJIOT1I. BUKopucTaHi 171e1, pe3yJbTaTH 1 TEKCTH 1HIINUX
aBTOPIB MAIOTh HAJIEXKHI TOCUJIAaHHS HA BIMOBIIHE KEPEJIO.

Huceprariisi CKIAAa€TbCAd 3 BCTYIY, O PO3/LIIB, BHCHOBKIB, CITUCKY
miteparypu (i3 131 HailimenyBaHHs Ha 16 cTopiHKax) Ta 6 momaTkiB. 3araJbHUN
oOcsr nuceprailii ckiagae 156 cTOpPIHOK, 3 SIKUX OCHOBHMU 3MICT BUKJIQJICHUN Ha
143 cropinkax. Jlucepraiiis MiCTUTh 53 pUCYHKHU.

VY Berymi OOTpYHTOBAaHO aKTyalbHICTh TEMH AucepTalli, cpopMylIbOBAHO
MeTy poOOTH Ta 3aBJIaHHSI, K1 TOCTABJICHI JJIs ii JOCSTHEHHSI, BII3HAYEHO HAYKOBY
HOBU3HY 1 MpPaKTUYHY I[IHHICTh OJIEPKAHUX pPE3yJIbTaTiB, OCOOUCTUN BHECOK
3100yBava, a TaKoXK TNOJAaHO 1H(QOpMalilD IMOA0 ampodauli pe3yJsbTariB
MIPOBEICHUX JOCIIKEHb.

VY mepmomy po3aiji aucepraiiiiiHoi poOOTH HaABEIECHO PI3HI MOMKIMBOCTI
CKaHYIOUO1 30HJ0BOi MIKPOCKOMIi 3 OISy Ha ICTOPUYHUNA PO3BUTOK I[HOTO
METOJ/y, HaBOJSATHCS MPHUKJIAJAM BUHUKHEHHS aTOMHO-CHJIOBOi MIKpPOCKOMIi Ta i
NOXITHUX METOAMK (MarHiTHO-CHJIOBOI MIKpOCKoMisi, CcuiIoBOi KenbBiH-30H]
MIKpPOCKOITIi, €JIEKTPOCTATUYHOI MIKPOCKOTIIi, TOIIO), & TAKOXK MPUJIITISIETHCS yBara
CYy4aCHUX JIarHOCTUYHUM METOJMKAM. Y PO3JAUIl ONUCaHI TAKOXK OCOOIMBOCTI
MatepianiB, sIKI JOCHIUKYIOTbCS B I[I poOOTI, 30KpeMa, BYIJIELUEBHX IUIIBOK,
HaITIBITPOBITHUKOBUX CUHTETUYHUX ajiMasiB Ta ENITaKCIMHUX
HaIIBOPOBITHUKOBUX  CcTpykTyp GeSn/Ge/Si. ABTOop 3a3Hadae mepeBaru
3aCTOCYBaHHS €JIEKTPOCUJIOBUX Ta CTPYMOUYTJIMBUX METOJIIB CKaHYIOUOi 30HI0BOT
MIKPOCKOITIi BHUBYEHHS JIOKAJTBHUX MOPQOJOTIYHUX Ta  eJIEKTPOQI3UIHUX
BJIACTUBOCTEHN MaTepiaiiB, a cCaMe€ — BUCOKUHM CTYIIHB JIOKAJIIBHOCT1 JOCHIIKEHb Ta

BUCOKY YYTJIUBICTb.



Jpyruii po3ain auceprariii npucBsiyeHud TexHosorii C3M-aociiKeHb.
ABTOp 3a3Havae, 10 He3Ba)Kalouu Ha mMpokuil cnektp C3M MeroniB, iX MOXKHA
YMOBHO PO3JIJIMTA HA JBI KaTeropii Mo THITY B3a€MOIIi Mk BICTpSM 30HIY Ta
noBepxHero. OCHOBHY yBary NPHIUICHO METOJIYy aTOMHO-CHJIOBOI MiKPOCKOIIIi
(ACM). IIpoBeneHo aHami3 cujl, SKi BUHUKAIOTH NpPU HAOMMKEHHI BICTPS 30HIY
ACM pno nochimKyBaHOI TOBEpPXHi, MPOAHAII30BaHO BIUIMB KOXKHOI 13 HHX.
HaBeneno ¢izuuni mojmemi s KUIBKICHOTO OMNHCY CHUCTEMH 30H-TIOBEPXHS.
Opnak, ciif MiIKPECIUTH, 110 JJIsl TPOBEICHHS BUMIPIOBAaHb METOAOM CKaHIOUO1
MIKpPOCKOIIii OMopy pO3TiKaHHS, HA CKaHYIOUMUW 30HAOBHI Mikpockon NanoScope
[ITa Dimension 3000 (Bruker Inc.) Oyyio 101aTKOBO BCTAHOBJICHO amapaTHO-
POrpaMHUI MOJTYJIb, SIKUH JI03BOJIMB CYTTEBO MIJBUIIATHA TOYHICTh BUMIPIOBaHb.
[IpoTe, ns AOCHIKEHHS 3pa3KiB, € HEOOXIIHOK ajamnTalilis LbOTO METOAY MO
KOHKPETHOTO O00’€KTy JochiukeHb. Pazom 3 1muM yBary NpUAUIEHO TaKOX
dbopmyBaHHIO 300pakeHb Ta iX aHamizy. HaBojsTbcs npuHIMI pPOOOTH Ta
METO/IMKA CKAHYIOUOi €MHICHOI MIKPOCKOII, a TakoX po3po0jieHa MEeTOoJuKa
SKICHOTO Ta KUIBKICHOTO aHalli3y KOHIEHTpAIIil JOMIIIKH Y HAIMIBIPOBITHUKOBOMY
Matepiaii, OTPUMAHO BIJOMOCTI MPO Mpodiii JeryBaHHsS y HamiBIPOBIIHUKOBUX
CTPYKTYypax.

TpeTiii po3ain npucBsiueHU 0COOIUBOCTIM 3aCTOCYBaHHS HAHOTEXHOJIOT1H
C3M B JocCiiKeHHSX  MOpP(OJOTiYHMX Ta  aAre3uBHUX  BJIACTUBOCTEH
HAHOTIOPUCTUX  BYIJICIICBUX TIUIBOK. YBara MPUAUIIETbCS  OCOOIUBOCTSIM
Mopdoiorii MOPUCTUX BYIJIEHEBUX IUIBOK. CHOCTEPIraeThCsl YiTKA KOPEJISIis
30UTbLIEHHST €Heprii ajre3ii Ta 3MIHA CEHCOPHHMX BIACTUBOCTEH BYTJIEIEBUX
IUTIIBOK, SIKI MijjaBajduch TiM 4u 1HImIN oO0poOmi. Ilokazana edexkTUBHICTD
1a3MOBUX OOpOOOK i HampaBiieHOT Moaudikaiii moBepxHi. BcraHoBieHi
ONTUMAJIbHI ~ TIApaMeTpu IUIa3MOBUX OOpOOOK mapaMeTpiB  HaHOpeThedy
BYTJICIIEBUX TLTIBOK ISl CCHCOPHUX 3aCTOCYBaHb.

VYV yerBepTOMY PO31iJi HABOASITHCA PE3ybTaTH MO ajarTailii Ta amnpooarrii
HU3KH MeToniB C3M nnst mociipkeHHS Ta KapTorpadyBaHHS 3 HAaHOMETPOBOIO

PO3AUIBHOIO 3AAaTHICTIO MOpP(OJIOrii MOBEpXHi, €NeKTPO(pI3UUHUX MapaMeTpiB,



PO3MOIITY €IEKTPUUHO-aKTUBHUX JTIOMIIIOK Ta Ae(hEKTIB IS HaIliBIPOBITHUKOBUX
MOHOKpDHUCTaJIIB 1 0araToCeKTOpHUX IJIaCTMH aiMasiB. ABTOpoM  OyIo
ONTHUMI30BaHO PEKUMHU CEJIECKTUBHOTO TPABJICHHS JUIsI BUSIBICHHS OCOOJIMBOCTEM
JUCIIOKAIIHHOT CTPYKTYPH MOHOKPHUCTAIIB anma3ziB. OTpumaHo iH(opmMalliro om0
eNeKTPOPI3UYHNX OCOOJIMBOCTEH MIDKCEKTOPATbHUX TpaHHUIb Ta OKPEMHX
JUCIIOKAINN 1 KiIacTepiB JoMImIOK. Takoxk 3a3HavaeTbes, 10 0e371eheKTHICTh
MDKCEKTOpPAIbHUX TpaHUIb 3a0e3MeuyloTh pi3Ki TpaHHIll MOBEPXHEBOTO
MOTEHI[IaTy 3 MepernagoM nopsaaky 1B, mo Moxe OyTv BUKOPUCTAHO MPHU PO3pOOIT
CTPYKTYPHHUX €JIEMEHTIB €JIEKTPOHHUX MPHUIIAIIB.

Y m’aToMy po3aiii yBary CKOHIIEHTPOBAHO Ha 3acTocyBaHHI C3M meronmy
JUTSL TOCTIKEHHS Ta Moiudikalii emTakciiHux cTpykryp GeSn 3 pisHUM BMICTOM
0JIOBAa. 30KpeMa, BH3HAYEHO HEMOHOTOHHY 3MIHY [PHUBEJIECHOIO MOJYJIA
MPYXKHOCTI, @ TAKOX 1HBEPCIIO TUITY MPOBITHOCTI, @ TAKOX HAJAHO MOSICHEHHS ITUX
spull. Pazom 3 1MM, nNoOKa3zaHo, W1IO0 Ui BHUMIPIOBAHHS €JIEKTPUYHUX 1
B SI3KONPYXHUX BiacTUBOCTed (GeSn HAHOHUTOK € HEOOXIIHHUM BHUKOPUCTaHHS
HAIIBKOHTAKTHOTO PEXHUMY BHUMIPDIOBaHb Ta KPEMHIEBUX 30HIIB 13 BHCOKOIO
PO3AUIBHOIO 3AATHICTIO Y METOAULI KapTorpadyBaHHs (pa30BOro KOHTPACTY.

Huceprarniitna po6ota odopmiieHa BiAMOBIAHO J0 BuUMOr Hakazy MOH
VYkpainu Big 12 ciuas 2017 p. Ne 40 «IIpo 3arBepmxeHHs BUMOT 0 0OpMIICHHS

JcepTarii.

OnpuwirogHeHHs pe3yJIbTATIB JUCepPTaliiHOI po00TH

HaykoBi pe3ynpTaTu aucepraiiii BUCBITJIEHI Yy 16 HaykoBUX MyOmiKaIiisx
3mo0yBaua, cepen skux: 4 craTi |y TMEpPIOAMYHUX HAYKOBUX BHJIAHHSX,
npoinjaekcoBanux y 6azax mpanux Web of Science Core Collection ta/abo Scopus
ta BimHecenux a0 mnepmoro (Q1l) Tta apyroro (Q2) kBapTHIIIB BIAMOBIAHO 0
knacudikanii SClmago Journal and Country Rank a6o Journal Citation Reports;
3 cTarTTi, SIKI OAATKOBO B1I0OpakaloTh pe3yJbTaTH JIOCTIIKEHb, OJHA 3 SKUX Y
BUJIaHHI, BiJHECEHOMY 10 KBapTwito Q2, a ABI 1HII HAJAPYKOBaHI y HAyKOBHX

BUJIAaHHAX, MpOiHAEeKcoBaHUX sK y 0azax manux Web of Science Core Collection



Ta/abo Scopus, Tak 1 BKIOUEHHMX HA J1aTy OMyOJIIKyBaHHS 10 MEPEeiKy HayKOBHUX
daxoBux BUAaHb YKpaiHu, a Takok 1 mareHT YKpaiHu Ha KOPUCHY MOJEh Ta 8
JIOTIOBIZICH Ta Te3 JIOMOBiACH, MPEACTaBICHUX Ha 6 HAyKOBHX KOH(MEpEHIsX, y
TOMY YHCTl 1 MDKHapoAHMX. TakuM YUHOM, HAYKOB1 pe3yJbTaTH, OMHCaHI B

JUCcepTaliifHii poOOTi, MOBHICTIO BUCBITIIEH] Y HAYKOBHX MyOJIiKaIlisfx 3100yBaya.

HenoJiiku Ta 3ayBaseHHs 10 JUcCepTALiiHOI podoTH.

He3Bakatoun Ha BeNUMKHUI 0O0CST pe3ysbTaTiB, OJECpKAHUW aBTOPOM, Ta
MO3UTHBHI PUCH CaMOi AHMCEpTaIliiiHoi poOOTH, BOHAa Ha >Kajb, HE MO30aBieHA
NEBHUX HEJIOJNIKIB, @ OKpEM1 MUTaHHS NOTPEOYIOTh JAOJATKOBHUX MOSCHEHb. ToMy
710 pOOOTH € TaKl 3ayBayKEHHS:

1. ABTOp omnucye sIBHILE B3a€MOJIl 30HIYy MIKPOCKOITY 3 MOBEPXHEI0 Ta ii
3aJIeKHICTh BiJ] BiJICTaHI MK 30HAOM Ta moBepxHero (c.40). Ilpu mpomy BiH
po3risiaae Horo sk «aare3i€ro» Ta 3BepTae yBary Ha «poOoty aaresii». llIBumiie 3a
BCE, 116 HE YK€ BJAIUN TEPMIH, OCKUIBKA MOBA 1/1€ NPO SIBULIE MNPUIUIAHHS
30HAY 10 mnoBepxHi. OTKe, mpu BiAPUBI 30HIY BiJ MOBEPXHI 3pa3kiB pobdoTa
BUKOHYETHCS TIPOTH CHUJI TMPWJIMIAHHA 30HAY, TOOTO MpOTH cui anresii. baxano
BUKOPHUCTATH 1HIIMA TEPMIH 7S IIOTO sSBUINA. Pa3om 3 1M, TBEPIKEHHS «30H]
MO>K€ BIJPUBATHUCS BiJl IOBEPXHI OB BUCOTI, HIK BiH OyB 3axoruieHui» (c.41)
noTpedye 101aTKOBOTO TOSCHEHHSI.

2. JlomaTtkoBoro mMOsCHEHHsS MOTpeOye Toil (dakT, mo y rmiiBkax GeSn
bopMyIOThCST «KparuIi» ojioBa. Uu 111 Kparmii yTBOPIOKOTHCS O€3M0oCcepeHbO TPU
BUPOIIyBaHHI IJIIBOK UM BOHU € PE3yIbTaTOM pO3Maay TBepaoro po3unny GeSn?

3. ABTOp moKazye, IO «IPUKJIATaHHS 30BHIIIHBOT HANpPyrd MO3UTHUBHOTO
3MilIeHHs 10 HUTKU GeSN 103BoJIsi€ JOCIATTH 1HBEPCii TUITY MPOBIJHOCTI B HUTKAX,
poTe Ha 00JIaCTI B X OKOJII MPUKIIAJIEHE 3MIICHHS BIUIMBAE MEHIITUM YHHOMY. Yn
ICHY€, Ha IYMKY aBTOpa, KPUTHUYHE 3HAYEHHsI 30BHIIIHBOT HAMPYTH, 32 KOO Mae
MICIl€ HACUYEHHS 1IOTO e(hEeKTY?

€ 3ayBakeHHs 11070 0(DOPMIICHHS JHUCEpTallli, a caMe 10 3HAYHOI KiJTbKOCTI

rpaMaTUYHUX Ta CUHTAKCUYHUX MOMMJIOK. 30Kpema, Ha c. 24 (13 psanok 3Bepxy),



3aMICTh «Ma)X» MOBUHHO OyTH «M1X»; Ha ¢.40 moBa ize npo mozaenb JAMT, mio
«po3riisifae AaeKOAII0ue MPUTITraHHs Ta HU3BKY aJre3iiiHy B3aemopito». OqHaK,
3aMICTh CJIOBA «IIPUTATAHHS» BUKOPHUCTAHO IIPUTITYBaHa», 110 € TOMHIIKOIO; Ha
c.32 3ramyetbcs Tpo «manmy edeKTHBHY Macy IutriBok (GeSny», xoua, OuIBII
WMOBIpHO, IO MOBa iJIe PO «Mally €(hEeKTHBHY Macy HOCIIB 3apsay y IUTIBKax
GeSny. I Taki HETOYHOCTI 3yCTPIYAIOTHCS 1 B IHIIIMX PO3/ILJIaX.

[Ile omHe 3ayBa)KeHHsSI CTOCYETbCA SKOCTI PHUCYHKIB Ta iX pO3AUIBHOT
3MaTHOCTI, @ TaKOX BHUKOPUCTAHHS  aHTJIOMOBHMX  MIAMNKCIB  3aMICTh
YKpPaiHOMOBHUX TaM, JI¢ 1Ie¢ HeJOPEeUYHO. SIKk MpUKIaa, MOKHA HABECTH PUCYHKH Y
posnini 4 (puc.4.17-4.20), po3aini 5 (-puc.5.14,a-B, 3aMICTh «LLM) MOBUHHO OyTH
«MKM»; puc. 5.15, 6,1, nmo3nauenss (1), (2), (3) neaBe MOMITHI) Ta y JA0JaTKax, a
came:.

- pucyHok Jlonatky B «Po3paxyHkoBi BosbT-(hapaHi KpUBI 17151 pI3HUX PIBHIB
KOHLIEHTpAalli JIErylo4oi JOMIIIKH, KajaiOpyBajbHa KpHBa Ta PEKOHCTpPyHOBaHe
CEM 300paskeHHs] MOJENBHOI MOBEPXH1 s 3MIHHOI Hampyrw» (c.153) mae
HU3bKY PO3JAUIBHY 3/1aTHICTh, a MIJIUCHA Ha HbOMY MOXHA PO3PI3HUTH, Ha Kalb,
TITBKM B EJNEKTPOHHIN Bepcii aucepraiii 3a paxyHOK Moro 301UIbIIECHHS.
3ayBa)KeHHsI 1IOA0 PO3MIPIB PUCYHKY Ta MIJAMUCIB HA HBOMY CTOCYETHCS TaKOXK
Honatky E «ACM-300paxennss Oydepa Ge no BupouryBaHHs MmiiBku GeSny»
(c.156);

- Ha pucyHky (a) [Homatrky I' «/ludepenuiaribna eMHOCTI 00JacTEl PI3HUX
piBHIB JeryBaHHs» (c.154) 3a3naueno «ToBumHa OKcuay 2 NMy», a TOBUHHO OyTH
«ToBuuHa okcumy 2 HM». Take came 3ayBa)K€HHS CTOCYEThCsl PHUCYHKY (0). Kpim
uboro, HazBa Jlomatky I' «/ludepeHuiaibHa €éMHOCTI 00JIacTel pI3HUX PIBHIB
aeryBanus» (c.154) mae Oytu «JludepenimianbHi €MHOCTI oOnactel 3 pi3HUM
pIBHEM JIETYBAHHSD.

Braxkaro, 1110 BUCJIOBJICHI 3ayBa)K€HHS HE € BU3HAYAJILHUMHM 1 HE 3MEHIIIYIOTh
3arajbHy HAyKOBY HOBHM3HY Ta TPAKTUYHY 3HAYUMICTb pE3yJbTaTiB Ta HE

BIUIMBAIOTh HA TTO3UTUBHY OLIIHKY JUCEPTAIIMHOI pOOOTH.



3a cBOIM 00’€MOM, aKTyaJIbHICTIO Ta HAYKOBUM piBHEM OTPUMAHHUX pe3yNbTaTiB Ta 1X
HAayKOBOIO 3HAYUMICTIO Ta TMPaKTUYHOK I[IHHICTIO, JHcepTaliiiHa poboTa
«OcobIMBOCTI 3aCTOCYBAHHS HAHOTEXHOJIOTIH 30HAOBOI MIKPOCKOIT B JiarHOCTHII
Ta HanpasjeHid Moaudikallii MOBEepXOHb HAIIBIPOBIIHUKOBUX HAHOCTPYKTYp 1 2D
MaTepiajiB» MOBHICTIO BIAIOBIAA€ BUMOraM YMHHOI'O 3aKOHOJABCTBA YKpaiHH, 110
nependaveni B m.6 — 9 «[lopsaky npucy/uKeHHS cTyneHs Jokrtopa ¢inocodii ta
CKacyBaHHs pillleHHS pa30BOI CIIeliaNi3oBaHOl BYEHOI pajay 3akKiaay BHUILOI OCBITH,
HAyKOBOI YCTaHOBH IIPO MPUCYKEHHS CTYTeHs JoKTopa (inocodii», 3aTBEpIKEHOr0
[TocranoBoro Kabinery MinictpiB Ykpaiau Bix 12 ciuns 2022 p. Ne 44, a ii aBTop —
Mamota Cepriii BacunpoBud — 3aciyroBye€ Ha IpPHUCYKEHHS CTYIEHs IOKTopa
¢inocodii B ramy3i 3HaHb 15 — ABTOmMarusauis Ta npuianoOyayBaHHA, 3a

criemianpHicTIO 153 — Mikpo- Ta HAaHOCUCTEMHA TEXHIKa.
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