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BIAT'YK

odimiitHoro onoHenta OBcieHko Ipunu BosiogumupiBumn
Ha JqucepTaliiay pooory Axkumuyka Muxoau MukoJiaiiopuda
«BIJIMB HAHOCTPYKTYPOBAHOI0 BYIJIEHI0 HA €JIeKTPOHHI BJIACTHBOCTI
KOMIIO3UTIB HA OCHOBI TJIPOTeHI30BAHOI0 TUTAHY,
MoJaHo1 Ha 3100y TTS CTyneHs JoKTopa dimocodii
B rany3i 3HaHb 10 — [Ipupoanuyi Hayku
3a cnemianbHicTiO 105 — [Ipuknanna ¢i3uka Ta HAaHOMaTEpiaIn

1. AKTyaJIbHiCTH 00paHOi TEeMH.

Enepretnuna ramay3p € BH3HAYaJIBHOK JII €KOHOMIYHOTO 3POCTAaHHS Ta
MIIBUIIEHHS PIBHA KUTTS OyIb-SKOTO CYCHIILCTBA. Psn  HaWTrOCTpimmx
EKOJIOTIYHMX mpobOyieM (3MiHA KiIiMaTy, TEIUIOBE, XIMIYHE Ta pajiariiHe
3a0pyTHEHHS CEpPEIOBUINA TOII0) TAKOX MPSMO ab0 OMOCEepPEeaKOBAHO MOB’sI3aH1 3
BUPOOHUIITBOM 200 3 BUKOPHUCTOBYBAHHSM €HEPIIi.

CborogHi  CIOCTEpITAETHCS  TEHACHINS TMEPEXOoay B  TPAJAUIIHHUX
HEBIJIHOBIIIOBAaHUX JDKEpeNl €Heprii J0 albTepHATUBHUX. 3HAYHAa YacTKa
€JIEKTPOEHEPT1i BUPOOJISETHCS 3a IOMOMOTr0I0 (POTOEIEKTPUUHUX MEPETBOPIOBAYIB,
0 MpaIiolTh HAa OCHOBI MPSIMOTO TEPETBOPEHHS MPOMEHUCTOI €Heprii Ha
enektpuuny. IIpore BukopucTaHHs (OTOBOJBTAIKM BUMAara€ BEIMKUX TUIOLI M
COHAYHI (epMH, a BHUPOOHMITBO Ta yTHII3alisl (POTOBOJIBTATUHUX TMaAHENIEH
CYHPOBOKYETHCS 3HAYHUM €KOJIOTIYHUM 3a0pyTHEHHSIM.

MeHmmii eKOJOTIYHUNA CIIi MaroTh 3aJMIIATH TEOPETUYHO OLIbII MOTYXHI
npsimi TepmoeMiciiini neperBoproBaui (TEII) temnmoBoi eneprii. Ane ix macose
3aCTOCYBaHHS OOMEXKEHO THUM, IO TPAAMIIINHO BOHU MPAIIOIOTh 3a BUCOKHX
TEMIIepaTyp, SKi BUTPUMYIOTHh JIMIIE TYTOIDIaBKi MeTanmu. Tomy mMOmyK Ta
CTBOPEHHS HOBHX KOMITO3UTHUX MaTepialliB JyUisl albTePHATUBHOI C€HEPTeTHKH,
30KpeMa, JIOCTIIHKEHHS BJIACTUBOCTEM MaTtepialiB, siKi 3a0€3MeUyl0Th 3MEHIIECHHS
pobounx TeMmIiepaTtyp MNpSIMUX TEPMOEMICIHHUX TIePETBOPIOBAYIB EHEprii €
aKTyaJbHOIO 3a7a4elo sIK (yHAAMEHTAIbHOI Ta MPUKIAAHOI (PI3UKHU, TAK 1 Cy4YaCHUX
HAHOTEXHOJIOT1H.

HMucepraniitne pocnipkeHHs Skumuyka M. M. BHUKOHYBajocsi B paMKax
HayKOBO-JIOCTIAHUIIbKOT TeMaTuku [HecTuTyTy Metanodizuku iMm. I'.B. Kyparomosa
HAH VYkpainu.
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TakuM YWHOM, aKTYallbHICTh JOCHIJDKEHb, TIOJIAaHUX B JHUCEpTaIlii
Sxumuyka M. M., He BUKJIMKA€E KOJAHUX CYMHIBIB.

HaykoBo-oOrpyHTOBanmii BuOip 00’€kTa Ta TpeaMeTa JIOCHIIKEHb,
BUKOPUCTAHHS B3a€MOJIOTIOBHIOIOUMX METOMIB JIOCHTIPKEHb JO3BOJIUB aBTOPY
OJlep’KaTh JOCTOBIPHI pe3yibTaTH, IO JAIOTh MOKJIMBICTH CTBOPIOBATH HOBI
KOMIIO3UTHI MaTepiaju Ha OCHOBI HAHOKApPOOHY, sIKI MOKYTh OYTH BUKOPHUCTaH1 PpH
CTBOPEHHI «XOJIOJHMX» KaToJiB (POTOTEPMOEMICIMHUX IEPETBOPIOBAYIB EHEPrii.
Tomy mucepranis Sxkumuyka M. M. TOBHICTIO BiAmnoBigae cremiaibHocTi 105
[Ipuknanna ¢i3zuka Ta HaHOMaTepiaau B raidy3i 3HaHb 10 [IpupogHnyil HayKH.

2. CTpykTypa auceprauii, OCHOBHIi HAYKOBi pe3yJbTaTH, iX HOBH3HA,
CTYNiHb OOIPYHTOBAHOCTI Ta JOCTOBIPHOCTI.

Hucepranisi 06’emoM 127 CTOPIHOK CKIAAA€ThCS 31 BCTYIY, IT'SITU PO3ALIIB,
3araJlbHUX BHCHOBKIB, MEPENIKy YMOBHUX MO3HA4Y€Hb Ta CKOPOYEHb Ta MEPEIiKy
JiTepaTypHUX Mocuiansb 3i 138 HaliMeHyBaHb.

Tema, akTyanpHICTh AUCEPTAIliiHOT POOOTH, METa Ta 3aBAAHHS JOCIIKEHHS,
HAyKOBa HOBH3HY Ta MPAKTHUYHA LIHHICTh OTPUMAHUX PE3yJbTaTIB OOIPYHTOBAHI Y
BCTYIII.

VY mepmioMy po3Jiji HaBEIEHO OTJISAI JITEPATyPHUX JKEPEN, MPUCBIICHUX
OyZ10B1 Ta BIAaCTUBOCTAM ByrJjeneBux HaHOCTPYKTYp (BHC) Ta kommo3urtiB, 1o ix
MICTATh. BU3HAYEHO OCHOBHI OCOOJMBOCTI TAKUX KOMIIO3UTIB Ta MOKJIMBOCTI iX
3aCTOCYBaHHS B €HEPreTUYHIN rangy3l. 3 aHaji3y JiTepaTypHUX JKepelsl 3p0o0sIeHO
BUCHOBKM TMPO HEOOXIJHICTh JOCHIPKEHb €JICKTPO(I3UYHUX BIACTUBOCTEH
kommo3uTiB Metaa—BHC 3 MeToto X BUKOpUCTaHHS /TSI BUTOTOBJICHHS KATOIIB IS
HU3BKOTEMIEpaTypHux  dorotepmoemMiciiiHux  neperBoproBauiB  (DTEII)
IIPOMEHUCTOI Ta TEIIOBOI EHEePTIii.

Y apyromy po3aiji onrcaHo 00’€KTH JOCTIPKCHHS Ta METOIU iX CHHTE3Y,
BUKOPUCTaHI METOJHUKHU JOCTIDKEHHSI CTPYKTYpU Ta €JIEKTPOHHUX BIIACTUBOCTEH
KOMIIO3UTIB.

Tpertiii po3ais npucBsiYeHUN TOCTIHKEHHIO €IEKTPO(I3UYHUX BIACTUBOCTEH
BUXIJIHUX KOMIIOHEHT KOMIIO3UTIB Ta CAMHMX KOMIIO3UTIB Ha OCHOBI MOPOIIKY
TAPOreHI30BaHOT0 TUTAaHY 3 jJojaaBaHHsM pizHuX BuaAiB BHC. V pesynbrari
JOCTIPKEHb BCTAHOBJIEHO, IO MOPOIIKHU TiaporeHizopaHoro turany jao (TiH,) ta
nicia aecop6iii BoaHwo (TidH) npu nomaBanni BHC 3MiHIOIOTH €JIEKTpUYHI Ta
MEXaHIYHl BJIACTUBOCTI TMOPIBHSHO 3 BHUXIJIHUMH KOMIIOHEHTaMH Ta iX
yCepeaHEHIUMH BIACTUBOCTSIMHU, TOOTO YTBOPIOIOTH HAHOKOMTIO3UTH. [Toka3aHo, 110
TMICJIA TPOIIECy JeTiApyBaHHs HalOUIbIlIe 3HAYEHHSI TUTOMOI €JIEKTPONPOBIIHOCTI,
a BIJITaK, 1 MAaKCUMAJIbHUN €(PEKT BiJ] yTBOPEHHS KOMIIO3UTY CIIOCTEPIralOThCS 3a
kounentpamii 0,53 wmac.% tepmoposmmupenoro rtpadity (TPI'), meir edexr
NEPEBUILY€E BIAMOBIIHI MaKCHUMallbHI €(EeKTH IJii KOMIIO3UTIB 3 BYIJIELIEBUMU
HaHoTpyOkamu (BHT).

Po3ain 4 mpucBsueHW JOCHTIHKEHHIO BIUIMBY 30BHIINIHIX YUHHUKIB (THUCK,
TeMIlepaTypa) Ha CTPYKTypy Ta eJeKTpodi3udHi BIACTUBOCTI OTPUMAHUX



koMno3uTiB. [lokazano, 1m0 0OpoOIEHHS MPEeCyBaHHSAM CHUCTEM T1IPOT€HI30BAHUMN
Ti-BHT 3 mepexigHUMHU BIACTHBOCTSIMH, IO MAaKOTh MICIIE 3a BIJHOCHO Mol
koHneHntparii (mo 3% wmac.) BHT, crpusie 3pocTaHHI0 MaKCUMaJIBbHOTO 3HAYEHHS
enekrponpoBiaHocTi 'y 1,5 pasu. ExcnepuMmeHTanbHO MiATBEPKEHO, IO
YTBOPEHHIO KOMIIO3UTY CIPHSIE BaromMa poJib iHTepdeiciB MixK HOro CKIIaJIOBUMU
YacTUHAMHU Ta 3alpONOHOBAHO MMOBIPHHM MEXaH13M iX BIUIMBY Yepe3 Nepepo3noail
MDK KOMIIOHEHTaMHU BUIBHUX HOCIiB 3apsay. [lokazaHo, 110 KOPOTKOTEPMIHOBE
HarpiBaHHs B aianasoHi (280—835) K npu3BoAUTh 10 CYyTTEBUX 1 HEOOOPOTHUX 3MiH
CTPYKTYPH Ta €JIEKTPOHHHUX BJIACTUBOCTEN KOKHOI OKPEMOI CKJIaJJOBOI KOMIIO3UTY
T1+0,53 mac. % TPI', npote y ckiiaji KOMIO3UTY HOTO KOMIIOHEHTH I11]1 4aC TAaKOTO
HarpiBaHHs HE JEMOHCTPYIOTh 3HAYHUX HEOOOPOTHUX 3MIH B TEMIIEpaTypHId
MOBEIHIIl  EJIEKTPOMPOBITHOCTI,  TOOTO  CHOCTEPITAEThCS  CcTaOLTMI3aIA
CNEKTPO(PI3UIHUX BIACTHUBOCTEH KOMIO3UTHOTO MaTepiaiy 3a TMiABUIICHHS
TEeMITepaTypH.

B m’sitomy po3aini 1ocnipkyroThes podoTa BUXOAY OTPUMAHUX KOMIIO3UTIB
Ta MOKJIMBICTh BUKOPUCTAHHS TaKUX KOMIIO3UTIB B SIKOCTI XOJIOJHUX KAaTOIIB JJIS
OTEII. Buznaueno, mo kommosut Ti+ 0,53 mac. % TPI" mae menmy poOoTy BUXOIy
MOPIBHSHO 3 HOTO BUX1THUMU KOMIIOHEHTaMU. CTBOpEHO Katoau 3 kommno3uty Ti +
0,53 mac. % TPI', na sxux 3a temneparyp 170-350°C (y 3—5 pa3iB HWXK4YMX 32
po6oui Temreparypu Tpaauiiiaux TEII 3 TyrommaBkux MeTasiB), CIOCTEPITaIuCs
HaIpyra Ta, BOEpIE, MOCTIHHUN CTPYyM y 3aMKHEHOMY €JIEKTPUYHOMY KoJii 0e3
NPUKIAJaHHS  JOJAaTKOBOi  30BHINIHBOI  PI3HUIN  MOTEHIladiB, M0 €
EKCIIEPUMEHTAJIbHUM MIATBEPKEHHSIM MOKJIMBOCTI CTBOPEHHSI  «XOJIOJHUX)
KaTOJIIB JIJIs1 POTOTEPMOEMICIHHHUX NIEPETBOPIOBAYIB HU3bKOTEMIIEPATYPHOT €HEPTIi,
B TOMY YHCJI1 KOHIIEHTPOBAHOT'O COHSIYHOTO CBITJIA.

JIo OCHOBHUX HOBMX pE3yJbTATIB AWCEPTAMIMHOI POOOTH CIiI BIAHECTH
HACTYTIHI.

1. MexaHiyHi CyMilll MOPOIIKY T1IPOr€HI30BaHOTO TUTaHYy Ta 0araTOCTIHHHUX
BYTJICIICBUX HAHOTPYOOK MOXKYTh YTBOPIOBATH KOMIIO3UTH 3 MEXaHIYHUMH Ta
eJIEKTPUYHUMHM BJIACTUBOCTSIMH, SIKI CYTTE€BO BIAPI3HAIOTHCS BiJ BIACTHBOCTEU SIK
BUX1IHMX KOMIIOHEHT, TaK 1 yCepeTHeHUX 3HaYCHb sl 3BUYATHOT CyMIIIIi.

2. KopotkoTepminoBe HarpiBaHHsi B Jiama3oHi (280-835) K mpuszBoauth 10
CYTTEBUX 1 HEOOOPOTHHUX 3MIH CTPYKTYPH Ta €JIEKTPOHHUX BJIACTHMBOCTEH KOXKHOI
okpemoi ckianoBoi kommno3uty Ti + 0,53 mac.% TPI', npoTe y ckiaai KOMIIO3UTY
HOro KOMIIOHEHTH TIIiJi Yac TaKOro HarpiBaHHSA JIEMOHCTPYIOTh CTabOili3alliio
eJIEKTPO(PI3UYHUX BIIACTUBOCTENH KOMIIO3UTHOTO Marepiaiy, sika € pe3yJIbTaToM
0JIHOYACHO1 i1 6araTb0X CTUMYJIbOBAHUX MIABUIIIEHOIO TEMIIEPATYPOIO MPOLIECIB, a
came, necopo6uii nomimok 3 TPI', po3knany riapuay TuTany Ta qudysii TiIporeHy 3
BiJTHOBJICHHSIM HIM OKCHJTy TUTAHY Ha MIOBEPXHI1 METAJIEBIX YaCTUHOK Ta IIBUIKOTO
OKHCJICHHS TUTaHy M1 4ac IOCJi/IB Ha OBITP1, IEPEHOCY 3apsi/IiB MIXK CKJIaJOBUMU
KOMIIO3UTY TOILIO.

3. ITokazano, mo kommno3ut Ti + 0,53 mac. % TPI" mae meniry po6oTy BUXOY
MOPIBHSHO 3 BUXITHUMH KOMIIOHCHTAMH, IO MATBEPKY€E 3HAYHY TEepeOyaoBY
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CJIEKTPOHHOT CTPYKTYPH TPH YTBOPEHHI KOMIIO3UTHOTO Martepiany. CTBOpEHO
karoau 3 komno3uty Ti+ 0,53 mac. % TPI', na sxux 3a Temmnepatyp (170-350)°C,
mo y 3—5 pasiB HIK4Y1 3a poboul Temnepatypu Tpaauuiiaux TEII 3 TyromnaBkux
METaJliB, CIOCTEpIiraiucs Hampyra Ta, BIEpIle, MOCTIHHUI CTPyM y 3aMKHEHOMY
CICKTPUYHOMY KoJII 0€3 TMpHUKIaJaHHS JIOJATKOBOI 30BHINIHBOI  PI3HUII
MOTEHI[IaNIB, IO € eKCIEPUMEHTATBHUM M1ATBEPIXKEHHIM MOYKJIUBOCTI CTBOPEHHS
«XOJOTHUX» KaTo/IiB TUTSt dhoTOoTEPMOEMICIMHUX NepeTBOPIOBAYIB
HU3BKOTEMIIEPATYPHOI €Heprii, B TOMY YUCJII KOHIIEHTPOBAHOT'O COHS'YHOTO CBITJIA.

4. BusiBnieHo 3MiHy MOp(osorii MOBEpXHI AOCIHIKYBAHOTO KOMITO3UTHOTO
KaTOJy MiJi 11€10 KOHIIEHTPOBAHOI'O COHSIYHOTO BUIIPOMIHIOBAHHS Ta CIPUYMHEHHUX
HUM 3Ha4YHHUX TemmepaTyp. [losiBa Ha MOBEpPXHI YACTUHOK TiAporeHizoBaHoro Ti
BEJIMKOI KIJIbKOCTI HOBUX BYTJIEIIEBUX HAHOCTPYKTYP, SIKI YTBOPIOIOTh TOHKHIA 11ap
aMOp(HOro Byruemo 3 sp’-riOpuaM30BaHMMH 3B’S3KaMH Ta OypPyJIbKOIOMIOHi
HapocTH 3 gilamerpamu 20—80 HM, K 1 Audy3isd TiIporeHy 3 00’€eMy YaCTUHOK
MeTaly A0 1X MOAU(IKOBAHOI TMOBEPXHI, MOXYTh MIJABUIIUTH EMICIiiHY
e(eKTHBHICTh KaTOy 3aBISKH 30UIBIIICHHIO YaCTUHU WOTO TTOBEPXHI, 110 3a/1i5THa B
poOOTI 3aBAsSKM pi3HUM MexaHi3MaMm emicii. [lokazaHo, mo 3a BiICYTHOCTI I€3i10
eMicisi He BiAOyBa€eThCs, K 1 3a TEMIEpaTyp, IO HIKYl 3a TeMIepaTypu
po3KiafaHHs cojiel 1e3iro, ki € mxepenoMm octanHboro y OTEII opurinamsHOl
KOHCTPYKIIi.

JlocToBipHiCTH HAYKOBUX Pe3yJIbTATIB i BUCHOBKIB JIMCEPTAIIHOT pOOOTH
SAxumayka M. M.  3a0e3nedyyeTbcsi  BUKOPUCTAHHSAM  CYYacHMX  METOJIB
JOCTI/DKEHHST ~ KOMITIO3UTHUX  MmaTepiamiB.  30kpema, s JOCIIJKEHb
MIKPOCTPYKTYpPH Ta BJIACTUBOCTEH MaTepiaiiB OyJlu BHUKOPHUCTAaHI €JIEKTPOHHI
mikpockoriu TESCAN MIRA 3 Ta JSM 6700, mo m03BOMWIO 3IIHCHUTH
KOMIUIEKCHUM aHali3 MaTepialliB 3 BPaxXyBaHHSM iX CTPYKTYpPHO-MOP(OIOTIHYHHX
0COOJIMBOCTEN Ta XIMIYHOTO ckiamy. s mocmikeHb KOMIIO3UTHUX MaTepialiiB
TAaKO)X BUKOPHUCTOBYBAJIHUCS METOAM TEPMIYHOTO AU(epeHIialbHOro aHamizy,
PEHTTEHIBCHKOI (POTOETEKTPOHHOI CHEKTPOCKOIi 3a JOMOMOIOI0 CIIEKTPOMETPY
PHI 5600, pe3ucTtoMeTpuy4Hi IOCTIIKEHHS TPU TEIUIOBOMY 1 MEXaHIYHOMY
HaBaHTA)KCHHSX.

IIpakTHyHa WiHHICTH OTPUMaHKX B JUCEpTaliiHIl poOoTi Axumuyka M. M.
PE3YNBTATIB MOJIATAE B MOMJIMBOCTI 1X BUKOPUCTAHHSI SIK HAYKOBOTO TIATPYHTS JIsI
CTBOPEHHSI «XOJIOJTHUX» KaTO1B OTOTEpMOEMICIHHUX MTePETBOPIOBAYIB €HEPTIi.

Anpobanisi pe3yJbTaTiB Ta NOBHOTAa BHKJIAJAEHHS B ONMyOJIKOBaAaHUX
npansix. 3a pe3yJdbTaTaMH JHUCEPTALIMHOTO JOCHIIKEHHS OmyOiIikoBaHO &
HAyKOBHX CTaTed, 3 SKUX S5 cTarel y MepioAWYHUX HAYKOBUX BHUIAHHSIX,
npoingexcoBanux y 6azax manux Web of Science Core Collection Ta/abo Scopus.
Pesynbratu mucepTaiiiHOTO MOCHIKeHHS AomoBimanucs Ha 10 MibKHApOIHUX
KOH(EpEeHLIISX.



PesynpTatn aucepraimiiiHoi poOOTH BIAMOBINAIOTH 3MICTYy CTaTeH, MIO
HaJpyKOBaH1 y (axOBUX JKypHajax.

Oco0ucTuii BHecoK 3100yBaya moJiArae B aHasi3l JITepaTypHUX Kepel,
BUKOHAHHI OCHOBHOTO OOCSTY EKCIEpUMEHTAIbHUX JOCHIKEeHb, 00poOIll Ta
aHaJi31 eKCIePUMEHTAILHUX JaHUX Ta HAIMUCAHH1 JUCepTallii.

3. 3ayBaxeHHs.
B uinomy, po6ora SAxumuyka M. M. cripaBiisi€e TO3UTUBHE BPaKEHHS, IPOTE 10
po6OTH MOXKYTh OyTH 3p00JICHI HACTYITHI 3ayBaXKEHHS.

1. B mucepranii npucyTHE TBEPIKEHHS, IO «3a TemnepaTypu sume 150°C ...
YTBOPIOETHCA TOHKHMM miap aMop(HOro BYIVIEIO 3  SP°-TiOPUIM30BAHUMHU
3B’si3kamMuy. OJIHaK HE MOSCHEHO, 10 MAEThCSA HA YBa3i: BIAOYBA€ETHCS i €0
NEBHUX YMHHUKIB periopuamsaiiisi aToMiB KapOOHy, sIKi yTBOPIOBaIU IpadiToBi
mapu B TPI', un sikuiick iH1IIMHM miporiec?

2. B poGoTi  3ragyerbcs  aHI3OTPOMIst  CTPYKTYpH  YaCTHHOK
HAHOKapOOHOBUX MaTepialiiB, U0 JOCIIKYIOThCS, ajle He HABEJIEHO JaHUX 100 11
BpaxyBaHHS MPHU JOCIIIKEHI CTPYKTYpU Ta BIACTHBOCTEH MOPOIIKOBUX MAacHUBIB
BHT Ta TPI" Ta 3minu iX opieHTAIlil Npy CTUCKAHHI?

3. B nucepramii He BKa3aHO BiA SKAX JOMIIIOK OYHIIYETHCS
TEPMOPO3IIUPEHH TpadiT MPU HArpiBaHHI.
4.  Slkum MeTOIOM OTpHMaHi 0araTOCTIHHI BYTJIELIEBI HAHOTPYOKH, SIKi

BUKOPHCTOBYBaiucs B poOoti? Um mocmimxysanacs crpyktypa BHT mie, kpim
HABEJIEHOTO €JIEKTPOHHO-MIKPOCKOMIYHOTO 300paKeHHs?

5. [Ilo maeThCcst HA yBa3l, KOJIM BXUBAETHCS CIOBOCIIOIYYEHHS «MacHUB
BHT». 3a3Buuaii, B JiTeparypi HOro BHKOPHUCTOBYIOTh IS IO3HAYCHHS
opienToBanux BHT.

6. B pobGoti He neranizoBaHO MeEXaHI3M TEPEpPO3MOALTY 3apsiay MK
JaCTUHKAMH TUTaHY Ta BYTJICIIEBUMH HAHOCTPYKTYpaMHU.
7.  BuHuHKae HHM3Ka MUTaHb A0 0QOPMIICHHS PUCYHKIB. 30KpeMa, YoMy Ha

puc. 3.3, a He OyJ10 TOYATO BIJUTIK MO BiCi aOCIIUC 31 3HAUYEHHS TYCTHUHH, HAIIPUKJIIA],
1.2 r/em3? Kpim Toro, Yactuna rpadikiB mianucana aHTIiHCHEKOI0 MOBOIO.

[Ipore, Bci BKa3zaHl 3ayBakK€HHS HE CTOCYIOTbCS HAyKOBOi HOBH3HH,
OCHOBHUX BHCHOBKIB, MPAaKTHYHOI 3HAYYIIOCTI POOOTH Ta HOCSATH IMEPEBAKHO
XapakTep No0akaHb I MOAATBIION0 PO3BUTKY JOCIIIKEHb.

4. 3araJLHuii BUCHOBOK.

Hucepramiitna  po6ora  Axumuyka Mukonu  Mukomnaiiopuya  «Bnius
HAHOCTPYKTYPOBAHOI'0 BYIJIEHI0 HA €JIEKTPOHHI BJIACTUBOCTI KOMIIO3UTIB Ha
OCHOBI TiIPOreHi30BaHOI0 TUTAHY» € 3aBEPIICHUM 1 CaMOCTIMHMUM HAayKOBUM
JTOCITIDKCHHSIM, K€ 3a aKTyaJbHICTIO TEMH, 1i HOBHU3HOIO Ta OOIPYHTOBAHICTIO
HAYKOBHX pE3yJbTaTiB BIAMNOBIIa€ BUMOTaM J0 HAyKOBOi KBamiQikallii CTyINeHs
noktopa ¢inocodii, mo BcraHoBieH! «[lopsakoM mpucCyKEHHs CTYTEeHs TOKTOpa
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¢inocodii Ta ckacyBaHHS pillIEHHS pa30BOi CIieliali30BaHOi BYSHOI paay 3aKiamy
BUIIIO1 OCBITH, HAYKOBOI YCTaHOBH IIPO MPHUCYIKEHHS CTyTIeHs TOKTOpa dinocodii»,
3aTBepIkeHoro noctanoBoro Ne 44 Kabinety MinictpiB Ykpaiau Big 12 cians 2022
POKy 31 3MiHamu, BHeceHUMHU 3rigHO 3 [loctanoBoro KabineTy MiHicTpiB Ykpainu
Ne 341a Big 21 6epesns 2022 poky, a Axumuyk Mukona MukonaiioBUd 3aciyToBy€
TIPUCYDKEHHSI HAyKOBOTO CTYINeHs MoKTopa urocodii y ramysi 3HaHp 10
[Tpupoxrudi Hayku 3a crienianbHicTiO 105 [TpukinanHa ¢i3uka Ta HaHOMAaTEpialw.

OdiniifHuii OTOHEHT

TOLIEeHT Kadepu 3araabHoil Qi3uKu

¢i3uaHOTO (haKyIbTETY
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imeni Tapaca IlleBuenka
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