BIATI'YK
o(iliiiHOro ONMoHeHTa Ha JauceprauiiftHy podoTy
Kpasusi Onera [lerpouua «J/IlominecueHuis rajatiB MarHito i HHHKY
JIErOBAHHX MapraHiemM Ta €BPOMieM», Mpe/ICTaBleHy Ha 3100y TTsS HayKOBOIo
CTYNEHS KaHauaaTa (i3MKo-MareMaTHuHUX HAYK 3@ CrelianbHICTIO

01.04.10 — izuka HaniBIPOBIIHUKIB 1 11€ICKTPUKIB

AKTYadbHICTH podoTH. CTPIMKHIT POZBUTOK CYHAaCHHUX TEXHOIOTIH BHMArac noctiiHoro
MOMIYKY —HOBMX — Marepianis s sabesnevends norped  onrtoenekTponiku.  EdexkTtusi
MIOMIHECHEHTHI MaTepiain € OJHICI0 3 HAHBAAKJIMBILINX JaHOK B onrtoedekTponiui. Cepen Hux
OKCHJIHI CTIOJIYKH 3aiiMaloTh MOMITHE Micle K O/HI 3 HAHOLIbII TEPMIUHO | pagiallifHO CTIHKHX
JIIOMIHECHEHTHHX MaTepiaiiB. 110 MHPOKO 3aCTOCOBYIOTHCS B CYHACHIH TeXHilll. K JIOMIHO(GOPH.
cuMHTHIATOPH. (hocdopu s OIMX CBITNOI0B, TOWO. JLis TAKUX 3aCTOCYBaHb BAKIHBUMH €
CHEKTPAIBHMIA CK/Ia] JIIOMIHECHEHILT, 110 BH3HAYAE MOKIMBICTH BHKOPHCTAHHS JOMiHO(OPY.
CTIKICTD, 110 JIac MOMKIMBICTL TPUBAIOIO BUKOPHUCTAHHS. @ TAKOK e(PEKTHBHICTb. L0 JA03BOJISE
3HU3UTH 3aTPATH CHEPTETHYHHX PECYPCIB.

ToMmy. HayKOBII 3AIHCHIOIOTL TMOWIVK HOBMX [JAXOAIB JUIS  IIJICCIIPAMOBAHOT  3MiHH
BracTuBocTell smominodopis. [lepenekTHBHUM Yy Jl@HOMY  HANPsAMi €  CHUHTE3  KepamitHHX
MarepiatiB, o o0iuge He TIABKH MPOCTOTY OTPUMAHHS i HH3bKI €KOHOMIUHI BHTPATH. @ TaKOXK
3HAYHI MOJKJAMBOCTI BIUIMBY Ha BJIACTMBOCTI BHXIIHOIO [MPOAYKTY CIPAMOBaHMX Ha HOro
ajanTtaniio Juis  HeoOXiTHMX notped. [HIWMM  MOTYAKHUM THCTPYMEHTOM € JIeIyBaHHs Ta
CHIBJIErYBAHHS MaTepiaiiB JOMILIKaAMH PI3HUX EIEMEHTIB, 110 [PHUIBOJAUTL 10 BHHUKHCHHS
pi3HOMaHITHUX e(EeKTiB Ta 3MiH ONTHKO-TIOMIHECHEHTHHX XapakTtepucTuk. Tomy gociikenns
BUKOHAHI y aucepraiiiitiin podoTi € jiy)Ke nepelieKTHBHUMH 3 OIJISLY Ha CKIAIHICTh JAe(EKTHOCTI
cTpykTypH wmnineni y cnonykax MgGa,Oy i ZnGarO4. BAKOPUCTAHHS CHIBJCTYBAHHS Mapratiem i
PI3HOI0 KOHIIEHTPALIEKO €BPOIIIO. @ TAKOXK 3MILIYBAHHs CIIBICTOBAHUX TagaTiB Y TBEPA POIUHHH
HUX crnoiyk. Taka 3HAuHa KibKICTb 3MIHHMX Ta BaroMi pes3yibTaTH. [0 [PEJCTaBIEH] Yy
JcepTaliitHii podoTi, 3aCBIAYYIOTH AKTYATbHICTb NPOBEJACHMX JIOCII/IKCHD.

BaknupicTs npoBeeHoT podoTH TAKOK MiATBEP/IKYETHCS 3a1yUEHHAM JaHOT TEMATHKH /10
HACTYNMHUX JepxkOiokeTnux tem: “HanoctpykrtypoBani ta noxikpucraniuni  P3M-michi
Marepiajii Ui CHMHTHISTOPIB. CEHCOPIB Ta eHeproowaiuux texuonorii™, No 0116U008069:
“Moaudikailisi CeHCOPHHUX BIACTHBOCTEH KpeMHI€BUX CTPYKTYp Ta P3M-BMicHUX Mmatepiaiis Ha

OCHOBI OKCHIB i XanbkoreHiis™, No 0116U008069; “®izuuni npouecu y marepianax ceHCOPHKH



Ha OCHOBI OKCHIB Ta XalbKOTEHIJiB., AKTHBOBAHMX PIAKICHO-3€MEIbHHMH  EIEMEHTAMH
Ne 0118U003612.

B poBoTi 3 COBYIOTHCA 0COOJIMBOCTI BILIMBY CHIBICTYBAHHS MApraHueM Ta €BPOMieM Ha
JoMiHecHeHTHI BracturocTi cnoiayk MgGa,0,. ZnGa,Oy ta ix TBepaux posuunis Mg ..ZnGayO4,
JOCIIDKYCTBCS POJib BAACHUX JIG(EKTIB KPUCTATIUHOT CTPYKTYPH LniHeni y GopMyBaHHi 1leHTPiB
CBIUEHHs Ta mpouecax repeHeceHHs eueprii 30ywkenns. Pesyabrarn  podotH  103BOTWITH
BCTAHOBHTH 3aKOHOMIPHOCTI (pOpMYBaHHS HEHTPIB JIOMIHECHEHIIT Ta [pPOUECH IePeHECeHHs
eHeprii 30y/UKeHHS Y Kepamikax rajaris Martio Ta WHHKY JIerOBaHUX Mapraiiuem i €BporieM.

Crpykrypa aucepraniiinoi poborm.

YV Beryni 0OrpyHTOBAHO aKTy@lbHICTH POOOTH. BH3IHAYEHO METY. 3aBjlaHHs 00 €KTH
JOCIKEHb. MPUBEACHO TPEAMET JI0CHIPKEHb, NPEACTABICHO HAYKOBY HOBH3HY | NPaKTHUYHY
[IHHICTH POOOTH.

Mepmmii posain aucepraiiiinoi podOTH NPUCBSUCHUIT OISy JITEPaTYpH 110 TeMaTHL
JoCHiKeHb. Beanky ysary 3BEepHEHO Ha OMMC CTPYKTYPH wirineni., 1i JedeKkTd Ta MOKIMBI
MEXaHI3MH YTBOPEHHS SK MPOCTHX TOYKOBHMX JAedexTtiB. Tak i ixuix xomniekcis. Posrisnyro
eHEpPreTHUHY CTPYKTYPY YMCTHX TalariB MarHito i UMHKY. 3aiiicHeHo aHanis sapiauii wvpHHu
3a00POHEHOT 30HM JIOCIDKYBAHHX CHOJIYK B 3A/IeXKHOCTI BiJl METOMIB cHHTE3y. Bukonano orsj
HAWOIILII aKTyanbHuX nyouikaiiii CTOCOBHO ONTHKO-TIOMIHECHEHTHHX BIACTUBOCTEH ranarip
MarHito ta MHKY. PO3MIsSHYTO HiAXOAM Pi3HUX poOIT y TPAKTYBAHHI MPUPOM CHOCTEPEKYBAHMX
CMYT CBIYEHHS.

Y apyromy po3iiai onMcaHo MeTOAMKY CHHTe3y Kepamik razaty martio (MgGayOy).
ranaty wuHy (ZnGa,Oy4) Ta ix tBepanx posunHiB (Mg)..ZnGayOy) i310MilIKOK Mapramiio i
PI3HOI0 KOHLEHTPAILIEIO €BPOMilO, @ TaKO)K HaAaHO OIMHC  EKCHEPUMEHTAIbHUX  METOJMK
JIOCTIJDKEHHS.

Tperiit po3aian npuCBSYCHHI JIOCHDKEHHIO CTPYKTYPHHX. (a3oBUX. MOP(OIOrTHHAX
BJIACTHBOCTEH., €IEMEHTHOIO CKIIA/1y. a TAKOK aTOMHO JIe(DILHTHOT CTPYKTYPH OTPUMAHUX KEPaMiK.
3okpema, Oy/10 MATBEPAKEHO HASBHICTL CTPYKTYPH IIMIHEI Y BCIX Kepamikax, NpoaHasii3oBaHo
MOp(}OI0Tiio Ta po3Mipn KpucTalidunx 3epet. [okazaHo roMoreHHuii po3noii ionis €Bponito y
focnKyBaHuXx  Kepamikax. [lpeactaBieHo wikasl pe3yjbTaTH  CHEKTPOCKOMIT 4aciB KHTTS
MO3UTPOHIB, 110 JIO3BOIM/IN BCTAHOBHTH [PHCYTHICTh BAKAHCIHUX J1e(eKTIB CTPYKTYPH LIiHET y
CHIONYKaX ranartiB, a TaKoK YCIILIHE BIMPOBAKCHHS aTOMIB €BpOMNilo y mMarpuito. Jlanuil posii
BUYEPITHO XapaKTepU3Ye JA0CIUKYBaHi KepaMidHi 3pa3ku K BUCOKOSKICHHMI mMaTepian npuaarHuii

A1 TTPOBEACHHA MOJIATBITHX JIOCITIKEHb ONTHKO-TIOMIHECIIEHTHHUX BIACTHBOCTEH.

(8]



YV  gerBepToMy O3 BUBYAIOTHCS MPOLECH MOMiHecueHuli npu  Qoro-  Ta
PEHTTEHIBCLKOMY 30Y/KEHHSAX. @ TAKOK TEPMOCTHMYIbOBAHOI THOMIHECUEHILIS KepamiK ranary
MarHito i3 JOMIlIKaM# IOHIB Mapratilio Ta €BpoIio.

3aBskH KOpEIsiil Misk CHEKTpaMH ONTHYHOIO MOrJAMHAHHS Ta CHEKTpaMH 30y UKEeHHS
dotomominectenuii Gyn0 nokazaxo. wo 30yUKEHHS JTIOMIHECHEHUIT [OHIB Mapramiio Ta
JIOMIHECHEHIIT MAaTPHIL rasiaTy Maruito BiaOyBalOThCs Ha KPalo (yHIaAMEHTAILHOIO MOrJTHHAHHS.
Kpim TOT0 y crnekrpax 30y UKeHHs JIOMIHECLCHUIT MATPUILL Takok Oy/10 BHABICHO CMYTY B OKOJI
360 HM. 1110 aBTOP ANCEPTALIHHOT poOOTH MOB A3Ye 3i 30y KEHHAM Je(EKTIB KPUCTATIUHOT [PATKH,
30KpeMa BakaHciit okcureny. [lokasaHo. wo i0HH €BPONiO 30YKYIOTBCS B LIMPOKiH cMys3i
nepeHocy 3apsaiB Bil aHIOHIB OKCHIeHY J0 IiOHIB €BPOMilO Ta y BY3bKHX IIHISX [PAMOro
30y KEHHS! I0HIB €BPOIIIO. 1110 Bi/IMOBIAAIOTE 4/-4f TIepexo/iaMm.

V chnekTpax BHIPOMIHIOBAHHS TIOMIHECHEHIUT CHOCTEPIracThesi IHTEHCHBHE CBIYCHHS B
3eneHiit 001acTi CeKTpy. 1O BUIOBIAAC BHYTPILIHIM repexojam y ioHax Mn®". By3sbki sinii
cBiveHns B okoi 610 HM Bu3HAuEH] SK JOMiHecuenwis ionis Eu''. Atop saificHup aetaabuuii
aHasi3 CHeKTPIB CBIYCHHS €BPOMIKO i BCTAHOBHMB, 110 1OHH Eu'" nokamisyiotbest y mosuuisx 3
HH3bKOIO CHMETPICIO KPHCTATIMHOIO MOJst, MPHIYIIEHO 1O 1e CNOTBOPEHI OKTaeApHUHI MO3NLIT
CTPYKTYPH LITTIHEI.

Bask;MBUM  Pe3yabTATOM [aHOr0 PO3AY € 3aJIeKHOCTI IHTEHCHBHOCTI JIIOMiHECHeHLT
MaTpHLli, CBIYEHHS 10HIB Mn>" i Eu'" Bia komnuentpanii esporiio y mexax i 0 10 8 mon.%. Lle
J03BOJIHIO0 BU3HAUMTH ONTHMAILHY KOHLUEHTPAIIK €BPOII0, @ TAKOXK. CKAQIHHH XapakTep KpHBUX
BKA3aB HA MOJK/IMBI €HEPreTHUHI B3acMO/IiT MiZK LIEHTPAMH YCIX THITIB JTIOMIHECHEHLLIT.

OctanHiii NYyHKT JaHOTrO po3Aily MPUCBAMCHHI OCTUIKCHHIO TEPMOCTHMYILOBAHOT
mominecuenitii (TCJI). Orpumani kpusi TCJl XapakTepu3ytoThes CKIAHOK HPUPOIOKD PO L0
CBIIMTL BEJMKA KiJAbKICTh MaKCHMYMiB. ABTOP IPOBIB OMHMC CIOCTEPEIKYBAHUX MAKCHMYMIB |
BH3HAUMB TPHPOIY AESAKHX 3 HUX IPYHTYIOUMChL Ha MOMNEPEHIX pesy/bTartax Ta MpOBEJEHHI
ananorii 3i cnoaykoilo MgALOy. YV nanomy po3aii MoKasaHo. 110 CHIiBJETYBaHHA iOHaMH
Maprasiio Ta €Bponito He 3miHioe kinbkocti mMakcumymis TCJI BUIHOCHO Kepamiku JIeroBaHOl
ionamu mapradio. Lle 3acBiaumnio, 1o BBEJCHHS 10HIB €BPOMNIO HE MPU3BOJANTL 10 YTBOPECHHS
JIOJIATKOBUX HOBMX CTPYKTYPHHX Ae(EKTIB. 110 BHCTYNAIOTh B PO LEHTPIB 3aX0MjeHHs HOCITB
3apsijly. MPOTE TEHEPYE J0/1aTKOBY KUIBKICTh BXKe ICHYIOUNX Ae(eKTiB.

[I’siTHii po3aia NPUCBSYCHHI ONTHKO-TIOMIHECIICHTHUM BiacTuBOCTAM Kepamik ZnGaOq
i3 nomimkamu Mn’ Ta pisnoio koHuentpauicio ionis Eu''. a Takoxk TtBepamM pozunham Mg,
\Zn,Ga,04: Mn**, Eu™".

SIk 1 a8 Kepamik CHOJYKH rajaTy Mariilo MoKasaHo. U0 JOMiHytoue 30y/DKeHHs

JIOMIHECHEHILT MaTpHIL. @ TAKOYK 10HIB MapraHio npunajsae Ha 006J1actTb Kpato GyHAaMEHTAILHOTO
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MOrJHHAHHA 1 3aCBiuve pekoMOiHalifiHy npUpoy IXHBOro 30yKeHHS. ABTOPOM MOKa3aHo. 110
MEXaHi3M 30Y/KEHHS JTIOMIHECIeHLiT MaTpuill Ta 10HIB Mn®" y 060X cHolyKax He 3MiHIOEThCS.
THM He MeHIIe, Kepamika ranary [HHKY AEMOHCTPYE HHKUY iHTEHCHBHICTb 30y /UKEHHSA | CBIUCHHS
MOMIHECHEHIIT MaTpHili, [0 Ha JAYMKY aBTopa AWcepTaiiiHoi poOOTH BHK/IMKaHE Kpallow
CTPYKTYPHOIO JIOCKOHATICTIO. 30KpeMa BIICYTHICTIO Ae(eKTIB aHTHCTPYKTYPH.

3aBepinaiIbHUM Ta JOTIYHUM eTanoM Jnceprauiiftoi podotn Oyn0 J0CTHKEHHS ONTHKO-
JOMIHECHICHTHHX BJIACTHBOCTER TBEpANX posunHis Mg, \Zn,Ga,Oy criBieropaHnux ioHaMu Mn®" ta
Eu''. [Mokasano. 10 3MiliaHi Kepamiku rajartip MarHilo Ta WHHKY BOJOMIIOTH iHTEHCHBHUM
CBiYEHHSAM MaTpuili. 3MiHa CKIa1y TBEPAMX PO3UMHIB TAKOK BHIAMBAC HA IHTCHCHBHICTDH
JIOMIHECLEHIUT 10HIB Mapratilio Ta €BPOIilo. NPOTe JKOJACH THI CBIUEHHS HE 3MIHIOE XapakTepy Ta
CHEKTPAIBHOrO MonoskeH s, HailGinbil IHTEHCHBHUM CBIYCHHAM [OHIB Mapratitio BOJOAIOTH
kepamiku Mg;Zn,Ga,Oy4 cnisieropani Mn®" ta Eu'" 3 x = 0.25 1 0.50. a moMiHeclienitis MaTpui
J0CATac MAKCUMATLHOT iHTeHeuBHOCTI npu X = 0.50. loHu €BpOMito MPosBAMIOTH HAHIHTEHCHBHILLIE
CBIYEHHS Y CIIBJIEroBaHiii Kepamilli ramary Mariio, a J0JaBaHHs LHMHKY T[PH3BOIUTL J10
MOCTYNOBOrO MOCAabIeHHS i1 CBIYEHHS. WO BUIMOBIAAIOTE /- MEPEXo/1am B ioHaX €BPOTIIO.

B poGoti BAanocs AOCATHYTH CBiveHHst GIM3bKOIO /10 aXpOMaTHYHOro OLI10r0 KOJALOPY Y
Kepamikax TBepaAMX pozumHis i3 x = 0.25 i 0.5. Takum unnom Oys0 J0BEACHO MOKIMBICTH
BUKOPHCTAHHS JIaHMX MaTepiaiis Sk JoMiHO(GOpIB U Jukepen 0i10ro cBiYeHHs.

Cepe/l OCHOBHHX HAYKOBHX PE3y/IbTATIB Ta IX HOBH3HN HCOOXUIHO BUI3HAUMTH NEPLI 32
Bee yenimnui cnntes 3paskis MgGa,Oy. ZnGay Oy, a TakoxK 1X TBEPANHX po3unnis Mg ..ZnGa,Oy,
crireropanux iomamu Mn® Tta Eu'’, ABTOPOM 0yJI0 3'COBAHO BIUIMB KOHUEHTpaLii 10HIB
€BPOII0 HA IHTEHCHMBHICTH CMYr CBIYCHHS Yy rajaraXx MarHilo Ta UWHKY, BHBYEHO 3MIHY
CHEKTPATBHO-TIOMIHECHIEHTHHX BJACTHBOCTEN TBepAnX posunHiB Mg . ZnGa,O4 cnisjieropaHux
mapraiiiem Tta epporiem. Jlani pes3yabTatm  pazom i3 JIOCHIUKEHHA TEPMOCTHUMYIILOBAHOT
JIOMIHECIEHIIT  Kepamik — razaty  Mardilo  J03BOJIMIM 3 SCYBATH  MEXAHi3MM  [1POLECIB
BUnpoMiHioBants. Ha 0CHOBI 11bOro Gy10 MOKA3aHO MOKIMBICTL BUKOPHCTAHHS JIOCHIKYBAHHX
Kepamik K JpKepesl BHANMOI JJISHKH CHEKTPY i3 MOMKIMBICTIO 3MIHH KOJILOPY CBIYEHHS 3A/I€XKHO
BiJl KOHLIEHTPALIIT IOMIIIOK Ta JOBKHHH XBHIII 30y KEHHS.

[MpakTHuHAa HIHHICTL PE3YALTATIB JUCEPTANIITHOT PODOTH BH3HAUACTLCS MOKINBICTIO
3MIHM CMIEKTPATLHOIO CKIALY CBIYEHHS KepaMiK ralariB MarHito Ta HHKY 3i CTPYKTYPOIO LIMTHEI,
CITIB/ICFOBAHMX IOHAMH MAPraHilio Ta €BPOII, HIIAXOM BBEJACHHS BH3HAUCHOT KiIbKOCTI OMIIIOK i
3MIHM JIOBKHHH 30Y/UKYIOUOr0 BUIPOMiHIOBaHHS. TakokK. MOKa3aHoO MOKIMBICTH BUKOPHCTAHHS
KepaMmik TBepanX po3unHis Mg .ZnGa)Oy: Mn’", Eu' sk momMinogopis G010 CBIMEHHS.

JlocToBipHicTL | OOIPYHTOBAHICTL OCHOBHHX HAYKOBHX pe3y.bTaTiB Ta BHCHOBKIB

JIUcepTalii maTBEep/IKYI0ThCA:



® Y3rOJ/UKEHHSIM PE3y IbTaTiB AOCHI/KEHb  OTPUMAHUX Y [MO€IHAHHI  BETHKOT KilbKOCTI
3ACTOCOBAHMX EKCIIEPHMEHTATLHHX METOAMK, 30KpeMa Takux k. perTrenodazoBuil ananis,
TpaHcMiciiHa eIeKTPOHHA CHEKTPOCKOMisl, JIO0CII/UKEHHS €/IeMEHTHOTO CKIAALY. CMEKTPOCKOMis
4aciB JKMTTS MO3UTPOHIB, ONTHUHA. (OTO-. PEHTTEHO- Ta TEPMOJTIOMIHECIIEHTHA CNEKTPOCKOTif:

o AHAUHOIO KiIHKICTIO EKCIIEPHMEHTAIBHIX Pe3yJibTatiB. y3rOIKCHHAM CIOCTEPEIKYBAHNX
3aKOHOMIPHOCTEH Y PI3HHX THIAX 3pa3KiB:

o nyGaiKaIiel pe3yabTaTiB y (GaxoBUX KypHalax BK/TIOUEHHX J10 HAayKOMeTpuunux Oa3
aanunx Scopus Ta WebofScience. a Takox anpo0aliclo Ha MDKHAPOHHX koHepeHax, AK B
Vkpaini, TaK i 3a il MeKaMH.

Henoaiky Ta 3ayBaskeHHst no podori

Hespakaloun Ha 3arajibHy [O3MTHBHY OLIHKY wcepraitii  Bapro  3pOOMTH  TICBHI
3ayBaKEHHSI:

1. B poGori He BKa3aHO SKUM HHHOM ouiHoBaIaCh UIMpHHA 3a00POHEHOT 30HM  Ta HE
HABOLSITHCA CHEKTPH MOTIHHAHHS 0€3/10MILIKOBHX kepamik. Taki criekTpu Jaiu OH MOJKITHBICTh
npoaHasizyBaTH XapakTep BILIHBY JAOMIIIOK Ha Kpail nmorJuHaHH CHHTE30BAHUX JIOMIHECIIEHTHUX
matepianis. Hemae Takox cnpod noscHeHHs MputinH 3MiLLCHHS KPAIO MOMITMHAHHS KEpaMiK ranary
MarHilo JeroBaHux 10HamMH Mn2" B 10BroxBriiboBy 001acTh Ha 20 HM [TPH JI0JIaTKOBOMY JleryBaHHi
ionamu Eu'".

2. Onuc 1 OOroBOpeHHs ITOMIHECUEHTHHUX BracTHBOCTEH B JMcepraiiiiniit  pobori
BHKIAZICHO B HEMOC/IiZIOBHO: CHOYATKY HABOAATLCS CHCKTPH 3Gy UKeHHS Ta 1aeThes iX ananis, a
TiNBKH TIC/S HUX i€ ONKC | aHasli3 CneKkTpiB BUIPOMIHIOBAHHS JHOMiHECUEHLT. [le npu3BOAUTH J10
qoriunmx 30018 y cnpuiinsrri poGotH. Hanpuiiai. TBEp/UKCHHSA MPO TE. 10 «lOHM Mapra’io
36yKyloThCsE B o0sacTi  Kpaio QyHIaMEHTATLHOTO  MOMIMHAHHA, 110 CBIIMUTL  11PO
pexomOiHaUIHHMIT MeXaHi3M 1X 30y UKeHHSY 3 SBIACTLCS PaHilie, HIZK JaHi PO NOJOKEHHS CMYT
civenns ionis Mn’". Take TBep/uKeHHs nOTpeOy€e J10AATKOBUX JIOKa3iB. OCKIJIbKH B 3arajlbHOMY
BUITAIKY HA Kpalo (yHIaMEHTAJILHOTO MOTJIHHAHHA MOMKYTH 30y/KYBATHCh TAKOXK CKCHTOHHA
OMiHECIeHILis Ta cBiueHHs Ae(eKTiB KPHCTANIMHOT IPATKA.

3. Bei gocipkeni B poOOTi Kepamiku raiary [HHKY Ha BiZIMIHY Bijl Kepamik ranary Martito
MaIOTh B CMEKTPaxX JIOMIHECHEHLIT 0/IHY A0/IaTKOBY CMYTY Ha 370 um. ABTOp npunyckae. 1o s
cMyra «IOB's3aHa i3 HAABHICTIO Bakamciii 31 CMyrow CBiueHHs B JaHii aasHIy.  Alne, 3
jMiTepaTypHHX JUKEpe] BIIOMO. 11O sKpa3 Ha Wil S CIeKTPY 3a3BHUaAil CNOCTEPIracThes
MOTY’)KHA cmyra eKCUTOHHOT JIIOMIHECHEHILIT OKCHY LHHKY. HasBHicTh HaBiThL JIyXKe HE3HAYHOT
KiZTbKOCTI HEKOHTPOJIBOBAHMX MIKPOBKIIOUEHDL CHOIYKH 7ZnO MoKe [PH3BOJMTH [10 NPOSBIB iX

JHOMIHECHEeHILT Y 3arabHOMY CMEeKTpi.



[lepeniueni 3ayBakeHHs He € MPHHIMNIOBMMH. HE 3a4iNAIOTh OCHOBHUX MONOKEHL Ta
BUCHOBKIB; BOHH HE BIJIMBAIOTH HA 3arajbHy MO3MTHBHY OLIHKY AMCEpTaliiiHOT pobOTH | MOKYThH
GyTH BpaxoBaHi NMpH HOBMX JOCHIDKEHHSX. 3a CYKYIHICTIO pesyibTariB auceprauiiina podota
Kpasus Osnera [leTpoBuua € 3aBeplICHOI0 HAYKOBOKO MPaLCio. y AKill 0TPUMAHO Ta 00rPyHTOBAHO
HOBI Pe3y/IbTaTH i BCTAHOB/IEHO 3aKOHOMIPHOCTI, BaK/IMBI JUIS PO3YMiHHS MPOLECIB JIOMIHECUEHILT
y CHOMYKAX rajaTiB Maruiio i LMHKY. @ TAKOK TBEPAMX POIUMHIB LHX CMOJYK 31 JOMILIKAMK 10HIB
Mapratiio Ta €BPOIito, 110 MAlOTh SK TEOPETHUYHE, TakK 1 MPAKTHYHE 3HAYCHHSL.

3arajbHHI BHCHOBOK 110 AHcepTamiitnii podori.

Jluceprauiiina po6ota oopmiena v BUMOBIAHOCTI 10 BUMOT MiHiCTEpCTBa OCBITH | HAYKH
Vipainn. OCHOBHI pe3y/bTaTd aucepraiiiinoi poboTh BHKJajgeHi y 6 crarsix B KypHamax.
BKITIOYEHHX JI0 HAYKOMETPHUHOI Ga3n jaHux Scopus. 3 SKUX 4 B IHO3EMHHX BHIAHHAX. Ta y 3
cratsix onyOsikoBaHHX y Martepiarax KoHepewiiid i 12 Tesax J0moBieH Ha MiKHAPOAHHX
HAYKOBHX KOH(EepeHLLisX.

ABTopedepar MOBHICTIO BIANOBIAAC 3MICTY AMCEPTALIHHOT POOOTH.

OTke, 3a PiBHEM HOBH3HM. HAYKOBOI Ta MPAKTUUHOT 3HAYMMOCTI OTPUMAHMX PE3Y/IbTaTiB
mucepratiiina po6ora po6ora Kpasus O.I1. «JliominectieHIlis ranatis Martito i UHHKY JeroBaHuX
MapraHiieM Ta €BPOMiEM» € 3aBepUIMHOI0 HAYKOBOIO [Mpalelo i BIAMOBiAAc BiANOBiAac BCIM
HopMaTHBHUM  BUMoraM  «[TopsiIKy  NpHCY/UKEHHS HAyKOBHX — CTYMEHIB», 3aTBEPIKEHHM
noctanosoto Kabinery Minictpis Ykpaiuu Bia 24.07.2013 No 567 3i 3minamu. a ii astop - Kpasenb
Oner TleTpoBHY 3ac/IyroBY€ NPUCBOCHHS HAYKOBOTO CTYyNEHs Kanauaata (isMKo-MareMaTHyHUX

Hayk 3a cnettianbuicTio 01.04.10 — ¢i3nka HaniBNpOBIHUKIB i i€1CKTPUKIB.

Odiniiinunit ononenT:

Kanauaar Giznko-mareMaTHUHHX HAYK

cTapiinii HayKOBHIi CriBpOOITHUK

kadeapu onTHKH Pi3HUHOTO (hakyIbTeETY

KHiBCHKOTO HALLIOHAILHOTO YHIBEPCHTETY

imeni Tapaca Illepuenka 0.B. Yykosa

[Tianuc O.B. YykoBoi 3acBiauyio

Buenwuii cexperap HaykoBo-10¢i1HOT YacTHHH
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KHIBCHKOTO HALLIOHAILHOTO YHIBEPCUTETY 1157
imeni Tapaca llleBuenka




