BIII'YK
o¢iuiiiHOro onoHeHTa HA JHCEPTALiiiHY poboTy
Jyposa Ouekcis BikropoBnya
«3MOUyBaHHS Ta KOHTAKTHA B3a€MO/Iisl B CUCTEMAX, 1110 MICTSTh

nrokeuau enementiB IVb rpynu (TiO,, ZrO,, HfO,) Ta meranesuii
pO3IUIaBy, sKa MojlaHa Jo crelliaiizoBaHoi BueHoi paau /1 26.207.02 B

[HcTUTYTI Tpobem marepianosHascTsa iM. .M. @pannesuya HAH
Ykpaiuu Ha 3700y TTSI HAYKOBOI'O CTYIIEHS JOKTOpA XIMIYHUX HayK 3a

crnerianpHicTIO 02.00.04 — dizuyna Ximis.

AKTyajabHicTh Temu jauceprauii. Po3poOka HOBUX wMartepianiB — Ta
MOKpAIeHHs X XapaKTEePUCTHK SIBISETHCS OIHUM 3 HAWBaX/IMUBIILIUX HAIPSMKIB
¢izuuHOi XiMii, MaTepiano3HaBcTBa 1 MeTamyprii. Bupimenus paHoi npobiemu
BHKOHY€ETHCS 32 PaXyHOK IpaMOTHOI pO3pOOKH TEXHOJIOTI] IJIaBKH Ta OTPUMAHHS
0araTOKOMIOHEHTHUX CIUIABIB Ta BUKOPUCTAHHS 1X Yy BUIVIAAI IPHUIIOIB IS
kKepamikd. OcoOIMBO TOCTpO I MpodiieMa BCTae TPU OAep)kKaHi maTepiamiB 3
XIMIYHO aKTHMBHUX eJIeMeHTIB. AHami3 Ta BUOIp BOrHETPUBKUX Marepiaiis, ki B
npoueci Mix¢a3zHOI B3a€MOJII He pearyioTh 3 po3IUIaBOM i 3abe3rneuyioTb HOro
YUCTOTY € BKpail Ba)KJIMBUM B MPOLEC] OTPUMAHHS PI3HUX MaTepiais.

TakuM 4YMHOM, JOCHI/DKEHHS TNPOLECIB 3MOUYYBaHHS Ta KOHTAaKTHOI
B3aeMOJIII MeTalliB Ta MeTaJiyHMX pO3ILIaBiB 3 KepaMiuHMMM MaTepiajiaMu Ha
OCHOBI OKCHJIB THTaHy, HHUpKOHII0O abo raduito, po3poOka BOTHETPUBIB Ta
aaresiiiHe 1X 3’€HAHHS 3a JIONIOMOIOI0 METAYHUX CUCTEM IOPSIJ 3 MPUKIAIHUM,
Mae 1 pyHIaMeHTanbHe 3Ha4YeHHsS. Y 3B’43Ky 3 LM, MoJaHy poboTy, BiAMOBIAHO
BuMoram JlernaprameHTy arecrauii kaapiB YKpaiHH, CJliJl BBaXKaTH aKTyaJIbHO Ta
CBOEYACHOIO.

AKTyaJpHICTh TeMH auceprauiitnol podoru Jdyposa O.B. miarBepKyeTbes
Ile TUM, 110 BOHA BIJINOBIJAE OJHOMY 3 MPIOPUTETHUX HAMPAMKIB HAYKOBUX
nocnikenb IHcTUTyTy mpobiem matepiano3HaBcTBa iM. .M. @pannesnya HAH
Ykpainu, a came: (I3UKO-XIMIYHUM OCHOBaM TexHOJorii  (GopMmyBaHHS
HEOpraHIYHUX MarepianiB, AOCTIIKeHHIO (a30BMX piBHOBAr, IOBEPXHEBUX i
KOHTAKTHUX SIBUI] B OaraTOKOMIIOHEHTHHUX CHUCTEMax, 1 BUKOHAHA 3TiJHO TeM
Biomyoro 3amosieHHs -HAH Vxkpaiau: «JlocnimkeHns (biéHKO-XiMquHx
BJIACTUBOCTEN Ta CTBOPEHHS HOBHUX IPHUIIOIB (B TOMY 4MCli 0e3 CBHHIEBUX) i
TEXHOJIIOT1] NassHHA HeMeTaleBUuX (KepaMidyHuX) MartepianiB, ByrierpaditiB Ta cKia
3 BHUKOPUCTAaHHAM €K30TepMIYHUX XIMIYHMX peakuid y wixdasHiii obnacTi;
Bucokux (1600 — 1800 °C) temneparyp dopmyBarHS 3’€qHAHb; MAapTEHCHUTHOTO
MEepPeTBOPEHHS JUIsl PEeryJiloBaHHsS TEePMOPO3IIUPEHHS MeTajleBOi OCHOBU 3
OTPUMAHHSIM JleTaleidl MpuiIazo- Ta MAIMHOOYAYBaHHS, a TaKOX KOCMIYHOL
texHiku» (Ne npepxkpeectpauii 0107U002939), «Po3BUTOK  (DI3HMKO-XIMIYHUX
(TeOpeTUYHUX) OCHOB - TEPMOJIMHAMIKY, YsIBJIeHb HA aTOMHO-eJIEKTPOHHOMY PiBHI
SIBUL[ BMCOKOTEMIIEPATYPHOIO 3MOYyBaHHS, e(eKTy Je3MOYYyBaHHS, KiIHETHKH
pO3TiKaHHA B CHUCTEMaX MeTajeBi po3IuiaBu/TBepal Tina» (Ne nepxkpeectpariii
0110U002348), «Po3BUTOK TEOpPETHYHUX, TEXHOJIONYHMUX Ta KOHCTPYKLIHHHUX
3acajl 3'€/IHaAHHS HeMeTaJleBUX maTepianiB — okcuaHuX (30kpema ZrO, ta HfO,),



CerHeToeNeKTpUKiB, KyOiuHoro BN Ta 1H. MasgHHAM pO3ILUIABICHUMHU IPUIIOAMH,
TBepAO(a3HUM 3BapIOBAHHSIM, METAJOKUCHEBOK TEXHOJIOTIED 3 pPO3pOOKOI0
HOBUX ImpumnoiB (mo wmictare Nb, Ta, Pt, Pd), Ta orpumanHs peranei s
eKcIUTyaTanii B IKOPCTKUX YMOBAaX — BHCOKI TemIlepaTypa, HaBaHTaKEHHS,
BiOpamis» (Ne nepxkpeectpauii 0112U002096), «Po3BUTOK HAyKOBHX OCHOB
BHCOKOTEMIIEPATYPHOI KANISPHOCTI 3 MOXJIMBUM 3aCTOCYBAaHHSM OOUMCIICHHS 3
MepIIuX MNPUHLMINB aare3li Ta CTYNEHIO 3MOYYBaHHS, eKCIepUMeHTalbHe
JMOCIIKeHHsT ajre3iiHol B3aeMoiii okcuaiB MetadiB IVa rpynu mnepiogudHoi
cucremu (Si0,, GeO,, SnO,) Ha MexKI1 3 MeTajsaMu Ta BUBYEHHS €JeKTPO(i3HIHUX
BlacTUBocTe KoHTakTy» (No nepxpeecrpauii  0114U002427), «Po3Butok
HAYKOBHUX OCHOB 1 TEXHOJIOTIH 3’€HAHHS-TIASHHS HEMeTaleBUX MaTepialliB 3
MeTajaMM B KOHTakTHUX cucremax Al-kBaprose ckio, Cu-AIN, ky6iunoro BN-,
alMa3z- MeTaJd Ta iHIII 31 3HAYHOI PI3HULEI KOe(IIiE€HTIB TEPMOPO3IINPEHHS
pO3IIIaBIEHUMH TPUIIOSIMU, TBepAo(a3sHUM 3BaplOBaHHAM, METaJOKHCHEBOIO
TEXHOJIOTI€I0 3 PO3pOOKOI0 HOBUX IMPHUIIOIB Ta METOJIB MAasHHS | OTPUMaHHS
OKpeMHMX BY3JIiB Ta BUpOOIB JIJIsl PUIIA/IiB PI3HOTO MPU3HAYEHHS - IHCTPYMEHTIB Ta
KOHCTPYKLIMHUX MarepianiB 3 HaATBepAuX pedoBuH» (No nepxkpeectpanii
01170002200), «JlocnmimkeHHs: eNeKTPOKANISIpHUX Ta aAre3idHuX sBUI] B
CHUCTeMaX MeTalllYHUi pO3MiaB — HaIiBIPOBIAHUKOBUNA OKCHJ IIPU BHUCOKHX
TEMIlepaTypax Ta OTpPUMaHHS NasHUX 3’€/IHAHb MeETaJeBUX EJIEKTPOIIB 3
nmoBepxHero okcuay» (Ne nepxpeectpanii 01 18U003064).

Cryninb 00rpyHTOBAHOCTI, NOBHOTA BHKJIAJEHHS TAa HAYKOBA HOBH3HA
oTpuMaHuX pe3yabTaTiB. OOIpYHTOBAaHICTH Ta JOCTOBIPHICTHE OTPUMAHMUX
aBTOPOM pe3yNbTaTiB JOCHI/PKeHb 1 BHUCHOBKIB Jucepralii 0a3yeTbcs Ha
BUKOpHUCTaHHI B poboTi (yHIaMEHTaJIbHUX TMOJOXKEeHb  (Gi3u4HOl  XiMii
MOBEPXHEBUX sIBUIL, (I3UYHOI XiMii, & caMe: TePMOJAHHAMIKHA, HEOPTraHIuHOl XiMili,
MaTepialo3HaBCTBA Ta MiATBEPKYETHCS KOMIUIEKCHUMH  (Pi3HUKO-XIMIYHUMHU
JOOCTI/DKEHHSIMA 3 BUKOPUCTAHHSM anpoOOBaHMX EKCHEPUMEHTAIBHUX METOIB
BHUBUEHHS IMOBEPXHEBUX BJIACTUBOCTEH, ONTHYHOI Ta €IEeKTPOHHOI MIKPOCKOIIII,
BHUCOKOTEMIIEpaTypHOi ~ PEeHTreHIBChbKOI  audpakuii, MeTOAIB  MOPOIIKOBOI
MeTanyprii Jyisi OTpUMaHHS BOTHETPUBKHUX MaTepianiB, Ta iH. J{OCTOBIpHICTH
pe3yJbTaTiB MiATBEPAKYEThCS TaKOXK anpobauierdo poboTH Ta MmyOiKamisiMu
eKCMEepUMEHTAbHUX JaHUX, '

J1o HalOLIbLI CYTTEBUX pe3yJIbTATIB, Kl OJEP:KaHO aBTOPOM, CIIiJl BiIHECTH
CUCTEMATHUHI JIOCITIPKeHHS 3MO4yBaHHS MOHOKpucTaniuHoro TiO, psay piakux
MeTaJliB Ta pO3IUIaBaMM, IO MICTSTb THUTaH, LUPKOHIW, BaHaaid Ta HioOIi.
ITokazano, mo kpaioBuil Kyt 3mouyBaHHs HfO,-kepamiku posmiaBaMu cCUCTEMH
Ag-Cu-Ti cknamae Ommszpko 20 rpaa. 3a J0MOMOIOK MiKPOCTPYKTYPHHX
JOCHIKEHb MiATBEpMKeHO ponb ancopbuii Ti B 3abe3meueHHi mnpouecy
3MouyBaHHs. KpiM TOro BCTaHOBIIEHO, IO CTaHAAPTHI MPUITOT HA OCHOBI CUCTEMH
Cu-Sn-Pb-Ti wmarore moaiOHI KpaloBi KyTH 3MOYyBaHHS, sIKi JOCTATHI [is
OTPUMaHHs SKICHHX TMasHUX 3’€qHaHb. Pe3ynbTaTh AOCTiKEHb B3aEMOJIT
po3ruiaBiB GnaropofHUX MeTtaiiB 3 kepamikoro Ha ocHoBi HfO, ta ZrO,, mo
MOB’s13aHO 3 €0 KUCHK. BOHM XxapakTepusyioTh BIUIMB ctexiomerpii ZrO, Ha
MopdoJIOTiI0 HAHeCeHMX Ha MOoro moBepXHIO TOHKUX IUIBOK Pt, Pd, Ni, Cu micns



BiAmajay B Bakyymi. BcraHoBneHo, 10 mpud ojHO4YacHIM B3aemomii ZrO; 3
aKTMBHMM Ta IHEPTHUM METaJeBUMH PO3IIIaBaAMU BHUHHUKAE PI3HMLS MOTEHILiaNiB
MiXK MeTaJlaMH, OCKIJIbKH JlaHa CHUCTeMa SIBJIsiE€ COOOI0 eNEeKTPOXIMIYHY KOMIPKY.
JIociUKEHO BIUIMB €JEKTPUYHOIO CTpyMy Ha 3MouyBaHHS Ti0O,, ZrO, i HfO,
MeTajJeBMMM po3riaBaMu s pisHUX cucreM (ZrO,/Cu/ZrO,, ZrO,/Cu/Mo,
Zr0,/Cu-Ga/ZrO,, ZrO,/Ni/ZrO,, ZrO,/Ni-Cr/ZrO,, TiO,/Cu/Ti0,, TiO,/Cu/Mo,
HfO,/Cu/HfO,, HfO,/Ni/HfO,, HfO,/Ni-Cr/HfO,). BcranoBneno, mo mpouec
3MOYYBaHHS 000X TUIACTUH 3pOCTa€ 3a paxyHok po3uuHeHHs Zr, Ti ado Hf B
posmiaBi. Haseneno naui mono nasHug ZrO,-KepaMiku po3miaBoM cucrtemMu Ag-
Cu-O Ha noBiTpi *apocTiiikoi crani, TUTaHy, HUPKOHIIO, HI00110, IHTEpMETaTiTy
TiAly).

HaykoBi MOJI0KEHHS Ta BUCHOBKH, 1110 MICTAThCS B JUCEPTaLlil, ONUPAIOTHCS
Ha BEJIMKUIN eKCIIepUMeHTalbHUI MaTepial Ta ioro aHami3, 100pe y3roKyrThCs
3 JitepaTypHuMH JAaHuMH. Ojep)kaHl pe3yiabTaTH ClIy)KaTb OCHOBOIO JJisl
pO3poOKH e(eKTUBHUX TEXHOJOIH 1 YIOCKOHAJIEHHS TEXHOJIOIIYHUX METOJIB
OTpUMaHHs BUCOKOSIKICHUX MaTepiamiB /75l Cy4acHOro0 BUpOOHHIITBA.

IIpakTHYHe 3HAYEHHS Pe3YJIbTATIB, OeP:KAHHX 3/100yBaveM.

Ha ocHOBI TpOBeIeHHWX I0CHIIKeHb PO3pOOIEHO TEXHOJOTIYHI pPeKUMHU
masHHA Ta Mertamizauii MarepianiB Ha ocHoBl Ti0O,, ZrO,, HfO,. Ix moxna
BUKOPUCTOBYBAaTH B TEXHOJIOTISIX BUTOTOBJIEHHS JAETajeil, 0 MICTITh Hepo3’eMHI
3’€QHaHHS LMX MarepialdiB, y TOMY YMCII BHCOKOTEMIeEpaTypHi, 30Kpema B
KOHCTPYKLIISIX JIBUTYHIB, HAcOCIB, JI€30BOrO IHCTPYMEHTY, BHUCOKOTEMIIepATypHUX
eIEKTPOXIMIYHMX TPHUCTPOSIX JUlsl 3a0e3MeueHHs KOHTAKTY TBEPAMX OKCHUIHHUX
€JIEKTPOJIITIB 3 eJIeKTPOIaMH, HAHECEHHs] MeTaIeBUX IIOKPUTTIB.

TakuM 4MHOM, pe3yJbTaTh POOOTH MOXKHA BUKOPUCTOBYBATH SIK JJOBIIKOBUI
maTepial, a TakKoX TpA po3polili TEeXHONOrid 3’€IHaHHsS, MiAOOpI CKiIamLy
BOIHETPHMBIB Ta iH., [I[0 BHPIIIYE K HAYKOBY, TaK 1 IPOMHUCIIOBY ITPOOIEMH.

IToBHOTAa BHKJIAJIeHHsI OCHOBHHX pe3yJ/bTAaTIB AucepTauniiiHol podboTH B
APYKOBAHUX Npansx.

Marepianu aucepTaniiHoi poOOTH CKIaIaloThCs 3 BCTYIY, BICBMU PO3JIiiB,
BHUCHOBKIB, CITMCKY BHUKOPHCTaHOI JiTeparypu 3 553 HaliMeHyBaHb I BUKI/IA/JCHI Ha
393 cropiHkax, MicTaTh 225 pucyHKiB, 15 Tabnuip. Pe3ynbTaTM Ta OCHOBHI
BHUCHOBKH JIOCUTBH TIOBHO IpeJCTaBleHi B MyOJikaiisX aBTopa, ONpUIIOHEH] Ha
KoH(pepeHUisxX sk B YKpaiHi, Tak 1 3a il MeXaMH, IIMPOKO BigoMi (axiBusM B
obmacti ¢izuyHOi XiMii TMOBEPXHEBHUX SBUII, XiMil TBepAOro Tina Ta
MaTepiano3HaBcTBa. llepenik myOnikauiii aBropa cknagae 26 HailMeHyBaHb, 7
Scopus, 19 nyOnikamiit y ¢(axoBux BHAAHHSX, 13 Te3 AomoBiied HayKOBHUX
KOH(epeHLii.

InenTuynicrs 3micTy aBTOpedepary Ta  OCHOBHHX  MOJIOZKEHb
aucepTaii.

ABtopedepar aucepranii MOBHICTIO BIANOBiJA€E 3MiCTy pe3yJbTaTiB Ta
BUBOJIB JucepTaliifHoi pobotu. BiH Xapakrepu3ye CTymiHb HOBH3HHU Ta
MPaKTHYHOI IIHHOCTI AOCIIIKeHb, IPOBeJeHUX 3100yBayeM, 1 nokaszye ocoOucTUi
BKIIaJ] IMCEpTaHTa Y BUPILIEHHS 3a/1a4, siKi OyJ10 mocTaBieHO B poOOTi.



BinnoBiaHicTh AucepTaniiHoi podOTH cneliaJbHOCTI.

Huceprauiiina po6ota [lyposa O.B. 3a 3micTom, 06’emoM Ta ohopMIIeHHIM
nmoBHiCTIO Bianosizae cremianpHocTi 02.00.04 — ¢dizuuna XiMis.,, 3a KOO
IpeCTaBleHa 0 3aXUCTY.

Heno/1iku BiAHOCHO 3MicTy Ta pe3y/ibTATIB poOOTH.

1. BaraTo 3aHaATO IOBrUX, CKJIaJHUX Ta MEPEeOOTIKEHUX peUyeHb, 3PO3yMITH
3MICT SIKMX OyBae J10BOJI Baxko. L{i pedeHHs Tpeba po30UTH Ha JEKilbKa OiIbII
npoctux 1 kopoTkux. [Jus. crop. 5, 24, 25, 31, 35, 36, 54-55, 57, 113, 197, 201,
209-210, 217, 220, 233, 235, 243, 245, 246, 248-249, 252-253, 258, 259, 260, 270-
274, 276-278, 282, 290, 293-296, 299, 326, 327, 334-337, 339, 342, 345, 348, 350,
361-365, 368.

Takoxx € 3aHanTo MOBri ad3amy, Aki TpyaHo uutath. OOuH ad3al Moxe
mpocTArathcs A0 3-4 cTopiHOK. IX Tpeba pO3miMMTH Ha JAeKigbKa MEHIIHX.
Hanpuknan, nHa crop. 6 y mnepmoMy aO3alll HamUCaHO: «B Pe3yJbTaTi
azicopOUIHHMIN Iap OKCUAY MiZll Ha KaTOJl TOHKUNA Ta HECYIIIbHUM, a Ha aHOIi».

2. He y3romxeHi BIAMIHKH, piJl, YACIO, HENPaBUIbHI 3aKiHYEHHS CIiB. €
TaKOXX MOMWJIKH B HAIlTMCAHHI OCHOB CIIiB, IUB. cTOp. 65, 196, 339.

CnoBo «pazlyc» B pOJOBOMY BIJIMIHKY Mae€ 3aKiHYEHHS «a», a He «y»
https://slovnyk.ua/index.php?swrd=%D1%80%D0%B0%D0%B4%D1%96%D1%
83%D1%81.

3. Bukopucrana HecTaHIapTHA TEPMIHOJIOT .

Ha crtop. 39 BUKOpUCTaHMH TepMiH «TepMOJWHAMIYHA MILHICTEY. AJle He
ICHye TepMOAMHAMIYHOI MiUHOCTI. € TepMoauHaMiuHa CTabUIbHICTH abo
MeXaHIYHa MILHICTE.

Ta cama peudoBuna, CaTiSiOs, Ha cTop. 43 Ha3zBaHa TpbOMa pI3HUMH
crioco0amu, J1Ba 3 SIKMUX HE 30BCIM KOPEKTHI: «TUTAHITOMY», «TITAHOCIJIIKaTOM
KaJbIlio» 1 «chenom». «Cden» — 3actapuia Ha3Ba, KpiM TOro, He XapakTepHa st
Cy4acHOI BJIaCHE HAyKOBOI JIiTepaTypH, a «TUTAHOCHIIIKAT» IMHUIIEThCS Yepe3 JIBi
JTITEPH «H.

Ha ctop. 49, 99 BUKOPUCTOBYETHCS TEPMIH «IOTpiliHa TOUKa». B HayKoBii
jiTepaTypl Ledl TepMiH O3Hayae TOYKY Ha Jiarpami crtaHy (B KoopjaMHaTax
TeMIIEPaTypy Ta THCKY) O/THOKOMIIOHEHTHOI CUCTEMH, B SIKiH CIIBICHYIOTh TBEPJA,
piaka Ta rasononioHa ¢azu. Ane Takux JiarpaM CTaHy B AMCEpPTallil HE HaBeJIEHO, i
TUCK Ta TeMIepaTypa, fKi 3aCTOCOBYBAJIMCS B i poOOTi, HE BIAMOBIIAIOTH
MOTPIMHUM TOYKAM JOCIIJKYBAaHUX PEYOBHH.

Ha crop. 53 Hamucano: «B [109] 3mopmensoBana cucrema Pd/TiOs.
Cnocrepiranacs iHkancynsuiss  knactepiB Pd  Ha kpucramax TiO, micis
onpominenHst Ar’, neryBanHs Nb a6o BiHOBIEHHX BifmaaoM y BakyyMi» . SIKIIO
cucreMa OyJia 3MOJiefIbOBaHa, TO HE 30BCIM 3p0O3yMiJI0, IKHI METOJ MOJIE/FOBAHHS
B SKIM KOMIT' FOTE€pHIA MporpamMi 103BOJIMB 3MOJIETIOBATH OMPOMIHEHHS 10HAMM
aproHy Ta BIIHOBJIEHHS BiamnajioMm y Bakyymi? IHkancynsuis — e BOyIOBYBaHHS
BCepeANHY Karcyiu, IHKanCynsiis 0yBae B 4oMych a0 YUMOCh. A K MOxe OyTH
IHKATICYJISIIISI HA YOMYCh, @ HE B YOMYCh?




4. He 3po3ymisno, SIK TOBLIMHA MOKPUTTA MOXe OYTH MeEHIUe OJHOTO
monourapy: 0,2 monowmrapy, 0,5 monowapy (crop. 54-56, 73)? Sk MoxHa
JOMOTTHCSI TOBIIIMHM IIapy, MEHINOI 3a JiaMeTp OJAHOro atoma?

5. B pobori yacTo MOPIBHIOIOTHLCS pe3yJabTaTH, OAeprKaHl s pI3HUX
00’€KTIB JOCHI/DKEHHSI 3a PI3HUX YMOB, 1 L€ HE Ja€ MOXJIMBOCTI SKICHO
iHTepripeTyBaTu gaHi. Hema mnigTBep/KeHHS, 110 caMe BIUIMBAE Ha pPI3HUMN
pe3ynpTar: pidHi 00’€KTH uM pi3HI YMOBU. Hampuxian, NOpiBHIOIOTHCS KyTH
3MOYYBaHHS PI3HUMH MeTajaMHi, BUMIPSHI MpU PI3HUX TeMmIeparypax s
KOXHOTO 3 HUX. AGO 3MIHIOIOTHCSI OAHOYACHO JBa NapamMeTpu (Hanpukiaji, CTpyM
Ta TeMmIepaTrypa), 1 He 3po3yMulo, sIKWM came 3 HMX BIUIMBa€ Ha npouec. AGo
MOPIBHIOIOTHCS MK COOOI0 PI3HOSIKICHI pedl, HAMPHUKIA/, KiTbKICTh TEPMOIMKIIIB
B OJIHOMY BHIIAJIKy 3 HAsBHICTIO TPillMH — B iHIIOMY. Tak, Ha cTop. 94 HamucaHo:
«3’€THaHHS BUTPUMYIOTh S5 TepmorukiiB 10 800 °C, pyiiHyBaHHS BiAOYBaeTHCS 110
Kepamiui, ofHaK micas 'St TepMmouukiiB g0 900 °C B xepawmilli 3’SIBJISFOTBCS
TpiumHU». He 3po3ymino, B oMy pizHuls Mix tepmouukiaamu 1o 800 °C i g0 900
O

6. Bes iHdopMalis nogaHa y BUMISL TEKCTY, MOOYI0BAaHOTO MO O/IHAKOBIN
cxemi. Hanucano, nanpuknaza, B podoti [74] orpumano To-to. B pobGoti [76]
OTpUMaHO TO-TO» . | Tak jami, HyJHO Ta MOHOTOHHO. | Tak i1l Benuki ab3aiu, AKi
MOXYTb JOcsraTd cTOpiHKKM abo Ounbiue. B okpemux Micusix AekijbKa pedeHb
MaloTh AyKe OJMU3bKUM, Maii)ke TOTOKHUMN 3MICT.

7. Ha ctop. 107 HagpykoBaHo: «ITA MeHII 4yTJIMBUA, HIX)K peHTreHorpadis
([364])». Lle momunkoBe TBep/keHHs. Jlns BU3HaueHHs Temreparyp (a3zoBux
nepexoaiB Tepmorpadiuni metoau (ATA, JICK) € HalOLIbII YyTIMBUMH, SKILO
NpaBUJIbHO HUMH KopucTyBatucs. CripaBa B TOMy, 110 (a30Bi nepexoau 3aBx/u
CYNPOBOKYIOTbCSI TEIIOBUMH e(heKTamu, a TepMorpadiudi METOAM JO3BOJISIOThH
3alMcyBaTH 3MiHY Temmeparypu a0 TEIIOTH 3pa3ka 3 MiHIMaJlbHUMHU
IHTEpBaJaMMi B 3aJIEKHOCTI BiJ Hacy abo TeMmmepaTypd OTOYYIOUOi OOOJIOHKH,
TOOTO (haKTUYHO 3AIMCHIOBAaTM HENepepBHMM 3amuc B 4aci. PeHtreHorpadis,
oco0nuBO crapa peHTreHorpadis, npo sky iine mosa B ctarti [364] 1964 poky,
HelepepBHUI 3anuc (a3zoBoro nepexoay B yaci 3AIMCHUTH He J03BoJisie. MeToioM
pentreHorpadii crmovaTky JOCHUIKYETbCS CIJIaB NpH  OJHIH dikcopaHii
TeMIleparypi, IOTIM TeMmmeparypa 3MIHIOETbCA, 1 Moxke OyTH 3HATA iHIIA
pertreHorpama. Otmxe, 4iTKO criiimMaT MOMEHT (a3oBOro Mnepexoay MPaKTHIHO
HE BJIa€ThCSL.

8. [Tomusiku B (PI3UYHUX PIBHAHHSIX.

Ha ctop. 125 HagpykoBaHno: «Jly1s ouiHKY HMOBipHOCTI pyitHyBaHHs P icHye
KiJIbKa CITiBBIIHOII€Hb, HAHYacCTille BAKOPHUCTOBYIOTh TaKi:

i

Pi=N+1 2]
i—0,5
P=1 23)

ne P; - iMOBIpHICTH pyitHYBaHHS 1-T0 3pa3ka, N - 3arajibHa KiJIbKIiCTh 3pa3KiB



@®opmyna (2.5) nmae TouHim pesynbratd, npore mus popmynu (2.4)
3HA4YeHHsI MOy st BeitOyna BUXOISTh A0 3aHHKEHUMM.

JluBHO, 1110 B hopMyu 11715l po3paxyHKy HMOBIPHOCTI pyHHYBaHHS BXOJISTh
JIMILIE HOMEp 3pa3Ka 1 KiNbKICTh 3pa3kiB, 1 Bce. ToOTo, sikuio y Hac Oyno 9 3paskis,
TO HMOBIPHICTh PYHHYBaHHS IeplLIoro 3pa3ka Oyna 3a nepioro Gopmysoro 0,1. A
SKIIO MU 3QJIMIIUMO JIMIIE e 3pa30K, a 8 IHIIUX BIAKHHEMO, TO WMOBIPHICTh
pyHHYBaHHs TOro camoro 3paska ctane 0,5. Ane mo 3minuinocs? Skuo 6yaemo
MIHSITH MICISIMU 3pa3Kd, TO Oyae 3MIHIOBATUCS MMOBIPHICTh pPyWHYBaHHS THX
camux 3pa3kiB? e He inakme six maris! Sk dpopmyna (2.4) Moke JaBaTH 3HAUYEHHS
monyns Belbynna, skuio moayns BeliOynna B3araini He BXOAHUTH B IH0 opmyny?
He BxoauTk BiH i B hopmyiy (2.5).

9. B nmuceprauii anas 3Ha4HOI YaCTHMHHM JOCIHIDKEHUMX CHCTEM He BKa3aHi
eKCIepUMEHTAJbHO BHM3HA4YeHI KyTH 3MOYYyBaHHS. ABTOp B 0araThbOX BHITAIKax
obmexyeTbcst  QororpadisMu  Kpamenb, 3arajJbHUMH  3ayBaK€HHSIMHU  Ta
po3mauBYacTUMHU ¢dpazamu, a Takox puc. 3.6-3.8, 3.11, 3.13, 3.20, 3,28, 5.28, 5.29,
5.79, 5.80, 5,82, 5,83 1 BigmoBiaHiI TekcTH a0 wMX Qororpadiit. Jlns Beix
JOOCIIDKEHUX CHCTeM Tpe0Oa HaBeCTH 3HAYEHHS BUMIPSHUX KYTiB 3MOYYBaHHS.
baxxaHo y Bursiai Tabauik. 3a 3pa3ok MoxHa B3saTH Tabmumi 3.1, 4.1, 6.2, ane
Tpeba BKazaTu [0Bipui iHTepBaiu. lle nacTh 3MOry mHOpIiBHIOBAaTH pe3yJbTaTh
PI3HHMX JTOCJiIIB.

10. Heysromxkenicte MDK Tabnuuero 6.1, pUCyHKaMu Ta TEKCTOM B
nigpo3aini 6.1.

B rtabnuui mokaszaHi KpaioBiI KyTH 3MOYyBaHHsS Ha 7 Pi3HUX Marepianax:
TiO,, ZrO,, HfO,, Al,O;, BaTiO;, AIPO,, CaF, — nns TpboX pi3HUX pO3ILIaBIB:
Ag, Ag-5Cu1 Ag-39Cu.

Opna xniTHHKa B Tabiulll MycTa: HeMa JaHUX MPO 3MOUYYBaHHS pO3ILJIaBOM
cpibna ¢ropuny kanbuiro. He 3po3ymino, yomy, SKIIO aBTOp AUcepTalii BUMIpSB
KOHTaKkTHI KyTH 3MouyBaHHA CaF, Oinbm cxnaguumu crinaBamu: Ag-5Cu i Ag-
39Cu — BiH HE HOCIIIUB JIs MOPIBHSAHHS 3MOYyBaHHS YACTUM CpiblioM.

He 3posymino, yoMy Ha puc. 6.1 mokasani ¢ororpadii kpanens Ag-5Cu
TIIBKH Ha miaknankax 3 Ti0,, ZrO,, HfO,, Al,O;, BaTiO; 1 AIPO,? A kyau
noaiBanucs aani ana CaF,, xoua, sik BUAHO 3 Tabnuui 6.1, 3MouyBaHHs dropuay
KaJbLilo UM posruiaBoM Oyno jpocnimkeno? Ha puc. 6.2 nokasaHi dotorpadii
kpanenb Ag-39Cu Ha miaknaakax TiO,, ZrO,, HfO,, Al,O; 1 BaTiOs;. A kyau
no/iiBajucCs JIaHi 31 3Mo4dyBaHHs 1M posruiaBom AIPO, 1 CaF,?

11. Ha crop. 350-351 Hamucano: «SIk 3a3Ha4asocsi, CHCTeMH HiKeJb-
nanajii 1 HiKeJIb-XpOM 3aCTOCOBYBAIUCS B SKOCTI CIUIaBIB-OCHOB uepe3 BiJIHOCHO
HU3bKI TeMIlepaTypH IUIaBJIeHHS, [POTe IPU KOHLEHTpALisiX HiO0i0 B MOTPIHHUX
posruiaBax g0 15 ar. % He Oyno JOCATHYTO HEOOXIAHUX Ui MasHHSA KpailoBHX
KyTIB 3MOYYBaHHS, [OJajbllle BHUKOPUCTAaHHS MOTPIMHMX CIUIaBIB  CTAJIO
Oe3ryy3/1IuM, OCKIJIBKM 3HM)KEHHS TeMIlepaTypH IUIAaBJIEHHS CIUIABIB, 1[0 MICTSThH
HI001M, MoOXe OyTH JOCATHYTO B TNOABIMHMX cHUcTeMax». TBepJKeHHs, 10
BUKOPUCTaHHS MOTPiHMX (1 0araTOKOMNOHEHTHHX) CIUIaBIB € 0Oe3riy3auM, He
noBeneHo. JloqaBaHHS KOMIIOHEHTIB MOXeE 3IIHCHIOBATHCS HE JIMIIE 3 LIJIIHO
3HWKEHHSI TeMIlepaTypy IUIABJIEHHS, aje ¥ /Ui 3HWKEHHsS KYyTiB 3MOYYyBaHHS,



3MEHIIEHHS OKHMCJIOBAHOCTI, 30LJIBIIEHHs] aare3ii Ta MIMHOCTI 3’€qHaHHA. Takox
JIOJATKOBI KOMIIOHEHTH MOXYTh BBOJMTHCS ISl KOperyBaHHSA Koe(dillieHTy
TEPMIYHOIO PO3LIUPEHHS, IS KOJIBLOPY, IS 3MEHIIEHHs 1iHH i Ta iH.

3aranbHi BHCHOBKH.

3a3HaueHl 3ayBa)KeHHs 3arajioM HE 3HWKYIOTb HAayKOBOI Ta MPaKTHYHOI
L[IHHOCTI auceprauiinol pobotu lyposa O.B. B ninomy BoHa 3a cBOiM piBHEM,
00’eMoM Ta OGOpPMIIEHHSM IOBHICTIO BIJMOBiZA€ BHMOTaM [0 MAUCEPTALlIHHUX
poOIT Ha 3700yTTSI HAYKOBOTO CTYIEHS NOKTOpa XIMIYHMX HAyK: € 3aKiHYEHOHO
HAayKOBOIO TMpallelo, sfKa BHUKOHaHa Ha aKTyallbHy TeMy, BKJIIOYa€ HOBHU3HY
METOAUYHHUX Ta HAYKOBO-TEXHIYHUX PILIEHb, SKI BHUTIKAIOTH 3 JIOCTOBIPHHUX
eKCrepUMeHTaIbHUX JaHUX.

Ha ocHOBI BHIIe cKka3aHOIO BBaKaro, L0 AucepraliiiHa poborta Jlyposa
Onekcig BikTtopoBuya «3MOUYyBaHHSI Ta KOHTAKTHA B3a€MOJis B cUCTeMax, LIO
MicTaTh auokcuau enemeHTiB [Vb rpynmu (TiO,, ZrO,, HfO,) ta meraneBwmii
po3mnaBy BiANOBiZae BUMoraM IyHKTIB 7 Ta 9 «llopsaky mnpucyKeHHs Ta
no30aBIeHHS] HAyKOBOI'O CTYIIEHS JOKTOpa Hayk», 3arBepikeHoro [locTaHoBoro
KMY Nell97 Bixg 17.11.2021 poky, a ii aBTOp 3aciyroBy€ Ha MPHUCYKEHHS
HAYKOBOT'O CTYIIEHs IOKTOpa XIMIYHUX HayK 3a creniansHicTio 02.00.04 — dizuyna
XiMis.

3aBimyBay Biaainy (hi3uKo-Ximii CIijIaBiB

Di3MKO-TEXHOIOTIYHOTO IHCTUTYTY METaiB
ta crutaBiB HAH Ykpainu, :
JOKTOP TEXHIYHUX HAYK, Ipodec
ITiznuc Anraronis BEPXOBJI 0/
BueHuit cekperap OTIMC HAK
KaHJIMJaT TeXHIYHUX HAYK, CTa

Amnaroiiii BEPXOBJIIOK
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