BIJI'YK
o(1IAHOr0 ONOHEHTA Ha IUcepTaliiiHy poboTy
TusoHenka Aptema BikropoBuua
na TeMy «Ekornorisauis npouecis 3B0pOTHOTO 0CMOCY»,
npeAcTaBleHy Ha 3000yTTs cTyneHs qokTopa ¢isocodii
B rajly3i 3HaHb 16 XiMiuHa Ta Gi0iHXKeHepis

3a crienianbHICTIO 161 XiMiyHI TeXHOJOrIT Ta 1HXeHepisa

AKTYyaJbHICTh TeMH JHCePTALII

Cy4acHi TEXHONOTI] BOJOIIArOTOBKH Ba)KKO YSIBHTH 0€3 BUKOPHCTaHHsA CHCTEM
3BOPOTHOTO OCMOCY. bim3pko 4 Mineapais JiTpiB BOAM Ha J€Hb OIPICHIOETHCH 3a
TEXHOJIOTIE€0 3BOPOTHOTO OCMOCY, IPH I[LOMY BHKOPHCTOBYETBbCA OJH3BKO 4 MIIH
MeMOpaHHUX eneMeHTiB. CTpok mii moniMepHMX MeMOpaH, M0 € OCHOBHOIO
yacTuHOO 30 eNeMeHTiB, B pe3ynbTaTi iXx 3a0pyHHEHHs 3HWXXYEThCS, L0 1
TNPU3BOAKTL 10 YTBOpPeHHs N0 50 T Ha pik IJIACTHKOBHX BiIXoJiB. Jluceprauiiina
po6ora Aprema TuUBOHEHKAa NPHMCBSYEHA PO3B SA3aHHIO AKTyalbHHX €KOJOIIYHHX
npobseM, NOB’A3aHMX 31 CKOPOYEHHSM IUIACTHKOBHX BiAXOJIB, IO YTBOPIOIOTECS
NIPU BHUKOPMCTAHHI KOMEPIIHHHX 3BOPOTHOOCMOTMYHHMX MEMOpaHHMX €IEMEHTIB, a
TAKOXX OTPMMAHHIO abCOMOTHO Ge3rmeyHoi Ta (i3i0JOTiYHO NOBHOLIHHOI IHUTHOIL
BOoAM. JlucepTalifiHe [JOCTIMKEHHS Mae€ BeJlHWKe NpaKkTHYHE 3HAYeHHs, a
3aIIPONIOHOBAHI pilleHHs MOXYTb 6yTH pealli3oBaHi y IPOMHUCIOBUX MacuITabax.

B po60Ti noKa3aHo HOLINBHICTE T4 aKTYalbHICTh NPOBEAEHHA MOAMGbIKYyBaHHS
BiANpanbOBaHUX MeMOpaHHHMX €JNEMEHTIB 13 BU3HAYEHHAM LUIAXIB IOJOBXKEHHA 1X
KHTTEBOTO IIMKJIy. BCTaHOBIEH] pallioHaNbHI METOMU perenepauii koMepuiinux 30
MeMOpaHHHX €JIeMEHTIB, a TaKoX iX Momudixauii muIsxoM 0O6poOKM pO3YMHAMH
aKTHBHOTO XJIOPY /Ui BIUIMBY Ha IXHIO CENEKTUBHICTE 3 METOI IOJAIBIIOTO
BHUKOPHCTAHHS B [IpOIeCi OJepXKaHHS IPHAATHOL IO CIIOXKHBaHHS BOIH.

Ouinka oOrpyHTOBaHOCTI HAYKOBHMX  pe3yJbTaTiB  AucepTamii, ix
AOCTOBIPHOCTI T2 HOBH3HH.

HaykoBa HOBH3HAa pe3y/bTAaTiB AMCEPTAllifHOIO NOCHiJXEHHS He IMiirae
CYMHIBY Ta IIOJISITa€ B HACTYITHOMY '

Briepuie BCTAaHOBIEGHO (BaKT 1 XapakTep 3MiH CTPYKTYPHHX, XIMIYHUX Ta (i3HKO-
XIMIYHHMX XapaKTePHCTHK II0J1iaMiHOr0 MEMOPaHHOTO MOJI0THA ITifl BILIHBOM IIIECTH
MOJM}IKYIOUMX areHTiB, IO CIPHSE 3HMKEHHIO CXMIBHOCTI MEMOPaHHHX €JIeMEHTIB
IO YTBOpeHHs MeMOpaHHOTO 3a0pyAHEHHs B Tpoleci OYMIIEHHS BOAW. TaKox
BU3HA4YeHO KPUTHYHI Mexi 3a0pyAHEHHs BIANpanbOBaHUX 3BOPOTHOOCMOTHYHHX
MeMOpaHHUX eJIeMeHTIB KOMEpIIHHOro Kiacy, 1o 3abe3nedyroTh PaKTHYHO MOBHE
BIZTHOBJIEHHSI IXHiX BJIACTHBOCTEH IiJ| 4ac pereHepartii.

OTpuMaHiI €KCIIEpUMEHTAIBHI pe3yJbTaTH MOXYTh 3aCTOCOBYBAaTHUCh JUIA
BIIPOBa/DKEHHS INpPOLIECIB pereHepanii  BiANpalFOBaHHX 3BOPOTHOOCMOTHYHHX



eneMeHTiB Ta X MOAMQIKAUl 3 METOK BHKOPHUCTAHHS y KOMEPUIHNX yCTaHOBKAX
ais BUpOOHUIITBA Ge311euHol Ta (i3i0Nori4HO MOBHOUIHHOT THTHOT BOAM.
JloCTOBIPHICTB eKCMepUMEHTAIBHHX pe3yJIbTaTiB [MiATBEp//KEHA

BHKOPMUCTaHHSM CyYacHHX (I3MKO-XIMIYHMX METOMIB aHami3ly, a came, CKaHyr4o]
eJIEKTPOHHOI ~ MIKpockomil, 1HGpPayepBOHOI MIKPOCKOIIl, eNeKTPOKiHETHYHHMH
uMiproBaHHAMH. OTpHMaHI pe3yabTaTH [0 ONPICHEHHIO Ta OYHIIEHHIO BOAM
3BOPOTHIM OCMOCOM A00pe y3rOIKyIOThCS 3 OMTHCAHUMH pe3yIbTaTaMH aHAIOTIYHHX
pociimkeds. OTpUMaHi pe3yJIbTaTH IAONOBHIOKOTH BioMi Teopii 6apoMemOpaHHOTO
OYHILEHHS T4 Y3rOIKYIOThCA 3 HUIMH 32 OCHOBHUMH MOJIOXKEHHAMH.

Omxe, B auceprauiiiniii pobOTI mocTaBieHe HAyKOBE 3aBJaHHSA BHKOHAHO
MOBHICTIO, 3/100yBa4 MOBHOI MipOO OBOJIOAIB METOIOJIOrI€I0 HAyKOBOI pOOOTH.

Ouinka 3micTy aucepramii, il 3aBepiuieHicTs, Ta JOTPHMAHHS NPHHUMIIB
aKaJemMi4HOl 100povecHOCTI

3a cBOIM 3MiCTOM JucepraniiiHa po6oTa 3106yBaya TuBoHeHka A.B. noBHICTIO
BinnoBinae Cranjgapry BUIIOI OCBiTH 31 cremiansHocTi 161 «XiMivHI TeXHONOTII Ta
IH)KEeHepis» Ta HalpsAMKaM IOCIiIKeHb BiIOBIIHO 40 OCBITHBOI MporpaMu « XiMi4Hi
TEXHOJIOTIT Ta IHXEeHepisy.

Hucepraniiina poboTa € 3aBepIIEHOK HAYKOBOIO Mpauelo 1 CBIIYMTH PO
HasBHICTh OCOOMCTOr0 BHECKY 3700yBada y HayKOBHUH HaIPsM €KOJIOTi3allil MpoIeciB
3BOPOTHOr0 ocmocy. OTpHMaHI pe3ylbTaTH CTHMYMIOIOTH PO3BHTOK XIMIYHHX
TEXHOJIOTI# Ta 1HXeHepii, 30kpeMa B cepl NepepoOKH BHKOPUCTAHUX KOMEPLIHHMX
MeMOpaHHHMX €JIeMEHTIB 1 BHMPOOHHITBA BOIHW, INO BiAMOBiAae ¢izionoriuduM
BHUMOTaM.

Po3riasHyBIIA 3BIT NOAIOHOCTI 3a pe3ynbTaTaMH MeEpeBIpKH AMCepTaliiiHOl
poGOTH Ha TEKCTOBI CIiBNaAlHHA, MOXXHA 3pOOMTH BHCHOBOK, IO AMCEpTalliiiHa
po6ora TuBoHeHKa ApTeMa BikTOpoBHYA € PE3yIBTaTOM CaMOCTIMHMX JOCIIiKEHD
3000yBayva i He MICTHTB elleMeHTIB (anbcudikaii, KoMmisii, pabpukarii, miariaty
Ta 3ano3uyesb. BUkopucTaH1 17€i, pe3yJbTaTH 1 TEKCTHU IHIIMX aBTOPIB MAaKOTh
HaJIeXXHi ITOCUJIaHHS Ha BiJIOBIAHE JKEPEIo.

MoBga Ta cTHJIb BUKJIAIeHHS pe3yabTATIB

Hucepraniiina pobora HamUcaHa YKpalHCBKOIO MoOBO. IlpencraBneHHid
MaTepiaJl XapaKTepPU3yEThCSA MOCIITOBHICTIO BHKJIAAY, ACHICTIO Ta 3po3yMiiicTio. B
pobOTI  BUKOPHUCTAaHWM  HAyKOBMM  CTHJIB  MOBJIEHHs, [OOyIOBaHMH Ha
3arajJibHONPUHHATAX TepMiHAaX Ta BiAMOBIJAa€ Cy4YacHHM CTaHZapTaM Y ramysi
XIMIYHMX TexHONOrii Ta iHkeHepii. JlucepTaHT AeMOHCTpye rIHOOKe pO3yMiHHSA
JOCIIJKYBaHOT NIpoGieMaTHKH Ta BMIJIO Nlepeae pe3ynbTaT cBO€l poGoTH.

Hucepraiis cknagaerbes 3 BCTYny, 4 po3/iniB, BUCHOBKIB, CIIMCKY JliTepaTypH
Ta 10JATKIB. 3aranbHuil o6esr auceprauil 139 cropinok.

Y BCTyni 0OrpyHTOBaHO aKTyallbHiCTh 00paHOi TeMaTHKH, OKPECIEHO METY Ta
3aBJIaHHS JOCIIKEHHS, BU3HAY€HO 00’€eKT 1 npeaMer, onucado 3aCTOCOBaHI METOIU
JOCHI/UKEHHs, a TAaKOX HaBeJIeHO HAayKOBY HOBM3HY i NpakTHYHe 3HAYeHHS



orpumannx  pesyawratis. KpiM o r1oro, mijkpecieno  mlaeMoin’siok  poBotu 3
ICHYIOYHMH HAYKOBUMM TIPOTPAMaMHU, ITaHAMHM Ta TEMAMMU, a TAKOWK HaBedeHO aHi
npo anpobaitito, nybrikani’ 3a TeMOW aAuceprallii Ta BIIPOBA/DKEHHS po3pobieHux
METOJMK Y BUPOOHMUY Ta OCBITHIO IMPAKTHKY.

Y nepmoMy pO3AUTI  AETANBHO PO3rIAHYTO €KOAOriuHi npobiemMu, 1o
CYNPOBOKYIOTh 3aCTOCYBAHHS METOAY 3BOPOTHOTO OCMOCY, 30Kpema, [HTaHHA
YTBOpPEHHs TIJIACTMKOBMX BIXOAIB 1 OTPHMaHHA OYMILEHO! BOJM, SKa He BiArnosigae
BuMoram (izionoriyHol noBHOUIHHOCTI. [lokazaHo, W0 Ui NpobIeMH MOKYTh GyTH
BUpIlIEH] LUISXOM BHKOPHCTAHHS pEereHepoBaHHX Ta XIMIYHO MOAH(IKOBaHHX
3BOPOTHOOCMOTHYHHUX e€JIEeMEeHTIB. AHali3 JiTepaTypHHX [DKepen CBIOYUTH, IO
THUTIOBUH TEPMIH eKCIIyaTailii KOMepIliHHUX MeMOpaHHHX €JIEMEHTIB CTAHOBHTEH 6—
12 micsuiB, micas YOro BOHHM IEPETBOPIOIOTBCS Ha IUIACTHKOBI BIOXOAH, IIO
YTHII3YIOTBCSA Ha CMITTe3Banumax. HaseneHO CTATHCTHYHI AaHl LIOAO KUIBKOCTI
TaKMX BIAXOMIB 1 TeMMiB iX INOPIYHOTO 3POCTaHHS, a TaKOX IIPOaHali30BaHO
NPUYMHU 1X YTBOpPEHHS # ICHyro4i MeTOAM NPOJOBXEHHSA MXHTTEBOTO LMKITY
MeMOpaHHUX enemeHTiB. JloBeleHO, IO MOBTOpHE BHKOPHCTaHHA MeMOpaHHHX
eleMeHTIB Micis peredepauii abo Momudikamii (30kpeMa, 0OpoOKH PO3YHHOM
AaKTHBHOIO XJIOPY A 3MEHIIEHHS CeJeKTHBHOCTI) € OOHHM i3 Hale(exTHBHIINX
pillieHb.

OTtpumaHa NUTHaA BOJa, BUpOOJIEHa 3a JONOMOIOKO 3BOPOTHOIO OCMOCY, €
abcomoTHO Oe3medHOl0, TMpOTe HE BiJNOBiae cTaHaapTaMm  (i31010TI4HOL
[OBHOLIIHHOCTI: MiHepanizamis Mae Oyty He MeHme 100 mr/nm®, a 3aranpHa
KOPCTKICTh — He MeHIle 1 Mr-exks/nv’. 3a3BU4ail 1l ITIOKAa3HHUKH JOCATAIOTH JIMIIE Ha
OKpeMiit cTanil foMiHepanizauii, 1Ka Ma€ CBO1 HEOJIKU. VY 3B 43Ky 3 HUM AOLLIEHUM
€ 3aCTOCYBaHHS OJIHOCTYIEHeBOI MEMOPAHHOI CHCTeMH i3 3BOPOTHOOCMOTHYHHMH
eJIeMEHTaMH 3 TOYHO 33JaHOI0 CeJIEKTUBHICTIO, 110 JO3BOJHUTE OTPUMYBATH BOJY, AKa
BimoBigaTuMe sAK HOpMaTHBaM Oe3leku, Tak 1 cTampapraM  ¢izionorigHoi
ITOBHOLIIHHOCTI.

Jlpyruit po3ain MpUCBIYEHO XapaKTEPUCTHI 00’ €KTIB TOCIIKEHHS — HOBHX Ta
BiANpallbOBaHUX KOMEPLIHHUX 3BOPOTHOOCMOTHYHHUX €JIEMEHTIB. J[eTanbsHO OMUCaHO
METOJAVKY BH3HA4YEeHHS CTAPTOBHX XapaKTEPUCTHK MeMOpaHHMX €JIEMEHTIB, a TaKOX
Npe/ICTaBIeHO PEXUM pereHepallii BiAMpanbOBaHUX €IEMEHTIB IIIIAXOM IOCHIiJOBHOI
06pOOKH Ny>)XHMM, KHCJIOTHUM Ta OKHCHMM peareHTamH. OKpeMO pO3IISHYTO
npouenypd mMoaudikauii 3BOPOTHOOCMOTUYHHUX €JIEMEHTIB Ta METOAH BH3HAYCHHA
3MiH 1X poOOYMX XapakTepUCTHK Il BIUIMBOM COJIIBMICTY BHXiIHOI BOIH,
TEMIEPaTypy Ta pobO4Oro TUCKY.

Jns owinkm 3MiH BracTHBOCTel NOBEpXHI MeMOPAHHOrO MOJIOTHA MMICHSA
Mozaupikauil BUKOpUCTAHO TaKi METOH, K iH()pauepBOHA CIIEKTPOCKOIis, CKaHylo4a
eJIEKTPOHHA MiKPOCKOIIisl, BAMIPIOBAHHS KOHTAKTHOTO 'Ky'ra 3MOYYBaHHS (U1 OLIHKH
rizpodinbHocTi), BU3HAYeHHs A3CTa-IIOTEHUiaNy Ta aHaniz posmipy mop. Takox



HaBEAEHO YMOBM TPOBEAECHHS TIOTHUX BUNPOOYBAHE OYMIIICHHS BOJIOT POBIAHOT
Boau M. Kuesa Ha KOMepHiHHIi ycranosni 3BOPOTHOI'O OCMOCY 3 BHKOPHUCTAHHAM
HOBOTO, ~ PErCHEPOBAHOTO,  HOBOrO  MOJAM(IKOBAHOrO  Ta  perenepoBaHOro
MOAM(iIKOBAHOTO MEMOPAHHHUX €JIEMEHTIR.

Y  TpeTbOMY  PO3ALII  NPEJACTaBieHi  pe3yabTaTH EKCIIEPUMEHTATBEHUK
JOCHIKeHb MNpPOLECciB pereHepauii BiANpanbOBaHUX MeMOpaHHUX ejleMeHTiB Ta
MOAMQiKallii SIK HOBHX, TaK 1 pPEreHepOBaHHX 3BOPOTHOOCMOTHYHHX efeMeHTip. Y
po3aini 3.1 MpOAeMOHCTPOBAHO e(EKTHBHICTH OOPAHOTO pPEXUMY pereHepauii 3a
ponomoroto ¢ororpadii, Mikpodororpadiit, iHppayepsonux crexTpis Ta aHami3y
XIMIYHOTO CKJIany QOYNiHTY Ha IMOBepXHi K BiANpalbOBaHUX, TAK i pereHepoBaHux
eJIEMEHTIB. BCTaHOBIEHO IpaHHYHI MOKA3HMKH 3a6pyIHEHHS, P DOCATHEHH KKK
MOXJIMBE II0BHE BIJHOBIIEHHS BIACTMBOCTEH MeMOpaHHHX eJIeMEHTIB, a pe3yNbTaTH
MUJIOTHAX BHNPOOYBaHb OYMINEHHS BOJH i3 3aCTOCYBaHHSAM SK HOBHX, TaK |
PEreHEPOBAaHUX EJIEMEHTIB BUSBUIIUCH A€ HTHIHHIMH.

Y posmini 3.2 mNpoBeneHO MOpIBHAHHA pi3HEX peXUMiB Moaubikamii
3BOPOTHOOCMOTHYHHX €JIEMEHTIB 1 BU3HAUYeHO ONTHMAJbHI YMOBH iX IpOBEICHHS.
[ OTpUMaHHS eNeMeHTIB i3 Pi3HOIO CeeKTUBHICTIO BUKOPHUCTOBYBAJIM PEXUMH 3
ONHAaKOBUM 4YacOM €KCNO3MIIi Ta pi3HOW KOHLEHTPAIi€l0 aKTHBHOIO XJIOpY.
HoBeneno, mo o6paHi pexumMuM € akTyalbHAMH 118 HOBHX i pereHepoBaHUX
eJIeMEHTIB. BCTaHOBNEHO TaKoX BHMOTH IO 33JaHOT CeleKTUBHOCTI /IS JOCSTHEHHS
¢13i010riYHO MOBHOLIHHOCTI BOMH 3al€XHO Bix COJIEBMICTY BHXIJHOI BOJIH;
30KpemMa, JUI KHiBChbKOI BOAM 13 cepeqHiM BMicTOM coseii 300 Mr/aM? ceneKTUBHICTD
MOIM(}IKOBaHHMX €JIEMEHTIB He IIOBMHHA MepeBHIIyBatH 60 %. HochimKeHo BIIUB
OCHOBHHMX pPOOOYHMX @apaMeIpiB — COJNEBMICTY, TEMIIepaTypu Ta THCKY — Ha
XapaKTePUCTUKK MOJAH(QIKOBAHHX E€NEMEHTIB: NpH 36iMbIIeHHi COJIEBMICTY
3HHXKYETBCA AK CENCKTHBHICTD, TaK i IPOMYKTHBHICTB, IIPH 3HWKEHHI TEMIIEPATypH
CEJIEKTUBHICTH IMIABMIIYETHCS, a MPOAYKTUBHICTB Tanae, a P MIJBUILEHHI THCKY
3pOCTalOTh 00MABA IIOKA3HHKH.

AHanmiz BIUmMBY Momudikaiii Ha BIACTHBOCTI IIOBEPXHI  IIOJiaMiTHOTO
MEMOPaHHOTO IOJIOTHA M0Ka3aB, 1O Micai 06poGKH ITOBEPXHSA CTA€ OUIBIN TIagKOI0,
TiIpodiNbHO Ta HaGyBae HEraTHBHOTO 3apsiy, a poO3Mip 1op 36inblryeTses 3 4 10
4,5 A.

HeTBepruit posmin 3ocepemkeHmii Ha amamizsi eKOIOCUHMX HacliJKIB Ta
CKOHOMIYHOI JowiNBHOCTI  pereHeparii BIAIIPALIbOBAaHUX  KOMepIiHHUX
3BOPOTHOOCMOTHYHHUX €JIEMEHTIB. 3a METOIUKOIO PO3paxyHKy BUTpAT MaTepialliB Ha
OMMHHUUIO TIponyxuii Ta KoedillieHTiB iHTEHCHBHOCTI MacM BCTAHOBJNEHO, IO
3aCTOCYBaHHs npouecy pereHepauii, sIKMH NOJOBXYE JKUTTEBUH LMK MeMODAHHHX
C/ICMEHTIB, JO3BOJISIE HE JIMILE 3MEHLINTH KilbKICTh MIACTHKOBHX BigxoniB, ane H
SHH3UTH OOCArM MartepiaiiB, WO MOTPAILISIOTH JI0 HaBKOJMIUHBOIO CEpEeLNOBHILA.



Tako TpOBEIEHO PO3PAXYHOK BapTOCTi perenepoBaHuX eJIEMEHTIB, 1110 JEMOHCTPYE
MOSCTHBICTb 3HAUHOT EKOHOMIT TIPH IX BUKOPHCTaHHI 3aMiCTh HOBHX.

Jluceprauiiina poboTa odopmIieHa BiANOBiAHO 10 BUMOT Hakazy MOH Yxpaiuu

gin 12 ciuns 2017 p. Ne 40 «ITpo 3aTBep/uKeHHS BUMOT 110 oopMIIEHHS aUcepTauii».

OnpuitoAHeHHS pe3yJbTaTiB AHcepTALliHHOT po6oTH

HaykoBi pe3yibTaTH AHMCepTallii BHCBITIEHI Y 10 naykoBux myOmikauisgx

3nobyeada, cepell SKMX: 1 CTaTTs y HAyKOBHX BHAAHHAX, BKIIOYCHUX Ha JlaTy
omyGikyBaHHs [0 TepeiiKy HayKoBUX (paXxoBHX BHIAHB YkpaiHi; 2 cTarTi y
MepiogMYHMX HAYKOBUX BMAAHHAX, NPOiHAEKCOBAHHX Y fazax gaHux Web of Science
Core Collection Ta/abo Scopus, 3 AKMX 2 cTaTeil y BHIaHHSX, BIZHECEHHX [0
nepIoro — TpeThoro keaptuiaie (Q1-—Q3) BIANOBIAHO 10 knacudikanii SCImago
Journal and Country Rank a6o Journal Citation Reports. Takox pe3ylIbTaTH
nucepralii 6ynu anpobopaHi Ha 7 HayKOBHX (axOBHX KOH(epeHIIsX.

TTy6Gnikawii AMCEpTaHTa BiI3HAYAIOTHCA BUCOKHM HAyKOBMM DiBHEM, IIPH LBOMY

BCi MPHHIMNM aKaaeMiuHoi fo6podecHocTi Oy TOTpUMaHi Mifl 9ac HAaIMCaHHS Ta
ny6iikanii HaykoBux pobir. Ocobuctuit BHecOK 3100yBaua, fAK y CIIiBABTOPCHKUX
ny6ikaninx, Tak i y poboTax, 3apax0OBaHHUX 32 TEMOIO JQUcepTarii, € BATOMHUM.

TakuM YHHOM, HAYKOBI pe3yNbTaTH ONMKCaHi B AUCepTalliiHid po6OTI IOBHICTIO

BUCBITJIeH] y HAyKOBHX IMyOiKamisx 3100yBaya.

HemoJ1ikH Ta 3ayBaKeHHsI 10 AHcepTalidHOI po0oTH

1. Crp.7. Cucox my6nikauiif 3106yBaua opopmieHHH He B OJHOMY CTHII

2. Ha ctp. 30, Tabmuus 1.1 Bxazana mozens «Tpancnopr i#oHisy. Illo ue 3a
monens? ITocunanHa 31 mns omucy Iiel Mozeni He BIATOBIZAa€ BKa3aHiH
MoOJesi, a OMHCYE 3aCTOCYBaHHSA MOJEKYJSIPHOI JIMHAMIKH I PO3yMIHHA
MeMOPaHHOi apXiTeKTYpPH Ta TPAHCIIOPTY 15 MOJiaMiTHUX MeMOpaH.

3. Crp. 36, aBTOp CTBepKY€, IO KOHIEHTpalifHa TONAPU3allis € «HACHIAKOM
YTBOPEHHS NPHKOPAOHHOrO Iapy Ha MemOpaHi». IIpumemOpannuii, abo
nubysiitHuil map icHye Ha moBepxHi (Mexi mominy ¢das)  OyAp-sKol
reTeporeHHoi CHCTeMH. A  30iNbIIEHHS KOHIEHTpalili pe4YoBHH B
npuMeMOpaHHOMY IIapi BiAOyBa€ThCs 3a PaXyHOK Pi3HHII KOHBEKTHBHOIO
ta 1uy3iMHOro MOTOKY Yepe3 MeMOpaHy.

4. Ctp 47. BxuBagHs TepMiHy KapOOHOBI rpymH He IpaBuibeHe. I'pynu €
KapboKkcuipHI a00 KapOOHIIBHI.

5. Puc. 2.5, kanibpysansuuii rpadik a1 caxapo3u BiICyTHIH.

6. Crp. 66, won0 ceneKTMBHOCTI MeMGpany, R -koediuieHT 3aTpHMyBaHHS 460
BickaHHs. Takox aBTOp YaCTO BHKOPHCTOBYE MOHATTS BIATOPrHEHHS, IO €
TiepeK/IaZioM CcJIOBa rejection 3 iHO3eMHOT JIiTepaTypH.

7. Slka edektnBHa I1uIOMWIA (IABTPYBaHHN MeMOpPaHHHX eJIeMEHTIB, HIO
IOCIIJKYBaJIUCh?



8. Puc. 3.5, BaXKO IHTCPIPETYBATH CIHEKTPH, TAK K BOHW HakfganeHi OJMH Ha
THILWHA.

9. Puc. 3.9, neMa IOSICHEHHS 3a PaxXyHOK 4HOT'0 BiAOYBaeTHCS 3MiHa 3HAUYEHHS
pH B mnepmeari. Kpim Ttoro, womy pH Bogonposignoi sogu = 8. Un
peryJioBaii 1e 3Ha4eHHA?

10. Po3nin 3.2.2. Yomy Moaudikauig npu temneparypi 25 rpaiaycip € HaiGinsu
panioHaNbHUM PILIEHHAM, AKIIO NPH BULIIA TEMIIepaTypi MOAUQiKyBaHHA He
IpOBOANIN?

Bpa)karo, 110 BHUCJIOBJIEHI 3ayBa)XeHHS He € BH3HAYAJbHUMHM 1 HE 3MEHLUYIOThH
3arajlbHy HayKOBY HOBHM3HY Ta NPaKTHYHY 3HAYHMICTh Pe3yJIbTaTiB Ta HE BIIIMBAOTh
Ha MO3UTHUBHY OLIIHKY AMcepTaliiHOl poOOTH.

BHcHOBOK Npo AHcepTaliiHy podoTy

Bpaxaro, mo aucepraniiiHa po6orta 3mo0yBada CTyHeHs JOKTopa ¢inocodii
Tusonenka Aprema Bikropoenua Ha TeMy «Ekonorizaimis MIpOLECiB 3BOPOTHOrO
OocMOCY» BHKOHaHa HAa BHCOKOMY HAayKOBOMY piBHi, He IOpYIIy€ NpPHHUMIIB
akajgeMiuHoi JO6POYECHOCTI Ta € 3aKiHYeHHM HAayKOBMM HOCIIJDKEHHAM, CYKYIHICTh
TEOPETUYHUX Ta IPAKTHYHHX PE3yIbTATiB SKOTO pO3B'sA3y€ HayKOBe 3aBJaHHH, 11O
Mae iCTOTHe 3HAueHHsA IS ximiuxoi ma 6Gioinoicenepnoi zanysi. JlAceprauiina
po6oTa 33 aKTyaNnbHICTIO, IPAKTHYHOIO IiHHICTIO Ta HAYKOBOIO HOBU3HOIO MOBHICTIO
BiZNIOBifjae BUMOraM YMHHOI'O 3aKOHOJABCTBA YKpaiHW, 10 nependadyeHi B n6 — 9
«ITopanxy NpUCyIKeHHs CTymeHs mgokropa ¢inocodil Ta cKacyBaHHsS PpilEHHS
pa30BOl CIeLiani3oBaHOl BUYEHOI pagy 3aKialy BHIIOI OCBITH, HayKOBOI yCTaHOBU
IIpO NpPHUCYIDKEHHS CTyIeHs xokropa ¢inocodii», 3areepmkenoro IlocraHoBoro
Ka6igery Minictpi Yxpainu Bix 12 ciuns 2022 p. Ne 44,

3nm06yBay TuBoHeHKO ApreM BIKTOPOBMY 3aCIyroBy€ Ha IPUCYJDKEHHS
cryneds jokropa ¢imocogii B ramysi sHame 16 XimiuHa Ta OioimKeHepis 3a

crnenianphicTio 161 XiMiyHi TeXHOOTrIT Ta IHXKEHEpIs.

Odinifinnii ONIOHEHT:
IOLIeHT Kadenpu Ximil
HarionansHoro YHiBepcuTeTy
«KueBo-Morunsaceka AxaaeMis»

K.T.H., CT. HayK. CII. |
s Bikropis KOHOBAJIOBA

M.IL « » 2025 poky

Ocobuctui nignuc
3ACBIAYYION

HauvaneHuk BK




