BIAI'YK
o(piuiiHOIO OMOHEHTa Ha JUCepTaLiiHy poOoTy
bonpapeBoi AHTOHIHM IropiBHU
Ha TeMy «IlopucTi KepaMiuHi MaTepiany Ha OCHOBI [JIHH Ykpainu»,
MpeAcTaBlIeHy Ha 3100y TTs CTyIeHs A0KTopa (inocodii
B rajy3si 3Hanb 16 XimiuHa Ta OioiHXkeHepis
3a cnenjanpHicTio 161 XimiuHI TeXHOMOTIT Ta iHXKeHepis

AKTYyaJIbHICTb TEMH aAUcepTAallil.

B ocraHHI pokM OAHMM i3 BaXJIMBUX HANpPsSMKIB B raiaysi XiMiuHOro
MaTepiajgo3HaBCTBA € BUBYEHHS 3aKOHOMIPHOCTEH CTBOPEHHS MOPUCTHX CTPYKTYP Y
Pi3HOMaHITHUX 3a NPHUPOJOI0 CHCTEMax i po3poOka Ha Wil OCHOBI marepianiB i3
YHIKaJbHUMHU BIACTUBOCTSMU. BUKOpHCTaHHS LIApyBAaTHX CHIIKATIB AJIS OJlepIKAHHS
KepaMi4HUX MaTepialiB i3 peryjbOBaHOK MOPHCTICTIO € JyKe MepCrHeKTHBHUM.
AJKe, OKpiM Da)kaHMX BJIaCTHBOCTEH, MOKHA OTPUMATH MaTepiajld KOMILIEKCHOI [il,
HanpHKiIaz, eKOJOTiYHOrO MPU3HAYEHHS.

Huceprauiiina pobGora bonnapeBoi AmnToHiHM IropiBHM crnpsMoBaHa Ha
CTBOPEHHS HOBMX MaTepiajliB Ha OCHOBI JelleBOI Ta JOCTYITHOI CHPOBUHHU (TJIMH
YKpalHu) Afs 3aXMCTy NPUPOJHUX BOJHHMX CHCTEM Bif 3a0pyaHEHHS CHOJyKaMH
apceny (V) ta xpomy (VI).

AKTyasnbHICTh POOOTH MiATBEPPKYETHCS 11 3B’I3KOM 3 HAYKOBMMM TEMaMH, L0
(GiHaHCYBaJIMCh 3@  paxyHOK  JepKaBHOTO  OHOJIKETY: «Komnosuuiiini
HaHOCTPYKTYpPOBaHi Matepianu 3 peLyJibOBaHUMH (p13UKO-XIMIYHUMH
Binactupoctamu» (01170000262, 2017-2019 pp.) Tta «HoBiTHI HaHOAMCHeEpcHI
OKCHJHI Ta KOMIO3MILIIHI aAcopOeHTH 1 KaTaai3aTopu €KOJOrYHOTO MpH3HAYSHHS»
(01200102127, 2020-2022 pp.). Takoxk chopmyiiboBaHi Mij yac BUKOHAHHS pOOOTH
HAayKOBI MOJIOXKEHHS Ta eKCIePUMEHTalIbHI MiAXOJM MOXKYTh OyTH BIPOBaKEHI B
HaBYaJIbHUM mpouec Ha XiMmiko-TexHonoriuHomy dakynbteri KIII iM. Irops
Cikopebkoro 3a crneuiaibHicTio 161 «XimiuHi TeXHOJIOrIT Ta iHKEHepis».

Ouninka oOrpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB  aucepramii, ix
AOCTOBIPHOCTI TA HOBU3HH.

HaykoBi noJyio)keHHss 1 BHMCHOBKH, c(OpMyNbOBaHi B AMCepTalliiiHiii poOoTi,
TEOPEeTHUYHO OOIPYHTOBaHI 1 MIATBEPIUKEHI pe3ysibTaTaMM eKCIepHMEeHTAIbHUX
JOCHPKEHb 3 BHKOPHUCTAHHSAM  cydacHHUX  (DI3UKO-XIMIYHHUX  METOZIB.
PenrenodazoBuii Meron aHasizy BUKOPHCTAHO JIJIS KOHTPOJK MOHOMIHEpaJibHOCTI
3pa3KiB TMPUPOJAHUX TJIMHUCTHX MiHepaliB Ta BHU3HAYeHHs (Ha30BOro CKIaay
CHHTE30BaHMX MOPUCTUX KepaMiuHMX MarepianiB, Merojgom [Y-cnekrpockomii
KOHTPOJIIOBAIM  TPOLIECH  CTPYKTYpOYTBOpEHHs Ta  MoJudiKalil MoBepXHI
KepaMidYHUX MaTpHullb; pPeHTreH-(QJII0OpecleHTHUH — aHaji3  Juls  BH3HAUEHHS
€JIEMEHTHOrO CKJIaly JOC/HIUKYBaHUX 3pa3KiB; MeTOJ HH3bKOTEeMIlepaTypHOI



azcopOuii/necopOuii a30Ty nas BU3HAYEHHS XapaKTePUCTHK MOPYBATOI CTPYKTYPH;
TEPMOTpaBIMETPUUHUI aHai3 JJis XapaKTepUCTHKU TEePMIYHOrO po3naiay 3paskKiB;
CKaHylOuy eJeKTPOHHY MIKPOCKOMII0 3 eHeproJUcHepciiHO PEeHTreHIBCHKOIO
CIEKTPOCKONI€ s JOCHIKEHHsT Mopdosiorii  MOBepXHI MaTepiaiiB, MeTOJ
aTOMHO-eMICIifHOT ~ crlieKTpoMeTpii 3 IHAYKTMBHO 3B ’S3aHOK0  [JIa3MOK  JJis
BU3HAYEHHS BUXIJHUX Ta PIBHOBAYKHUX KOHLIEHTPALIH BaXKKUX METalliB y PO3UHHI.

HaykoBa HOBM3HA pe3yabTaTiB AMCEPTALIHHOrO OCHIMKEHHS TMoJjsirac B
HACTYITHOMY:

Y poGoti Brepiue A0CHiIKeHO 0COONMUBOCTI CTPYKTYPOYTBOPEHHS | BU3HAYEHO
MOXIIMBOCTI ~ PEryjloBaHHs MapamMeTpamMd MOpYBaTol CTPYKTYpPH LIapyBaTHX
CHJIIKATIB y TNpolecax oOJepikaHHs [MOPOIIKONOAIOHUX KepaMiYHMX MaTpHuilb Ta
rpaHyJIOBaHHI.

BupueHo copOuiiini  BIACTUBOCTI  OJep’KaHUX KepaMiuHHUX MaTepiasis,
MOAUGDIKOBAHUX PI3HUMH  (PEepYMBMICHHUMH  CIOJYKaMH, [0 BiJHOLIEHHIO J10
HalOIbII HebOe3MeUHNX TOKCUKAHTIB — CIIOJYK apceHy Ta Xpomy.

[Toxazano, w0 yTumizaimis BiANpanbOBaHUX COPOEHTIB 3a KepamiyHOO
TEXHOJIOTEK0 NPUBOAUTE 0 MIL[HOTO 3B’SI3yBaHHS €KOTOKCHKAHTIB I YHEMOIKJIMBIIOE
X BUIYTOBYBaHHS Y HABKOJIMIIIHE CepeIOBHIIIE.

3Ba)KalouM Ha HAyKOBY HOBM3HY pe3yJIbTaTiB JAUCEPTALIMHOrO JOCTIIKEHHS, 1X
MpakTHUYHA 3HAYMUMICTh MOJSIra€ B TOMY, 110 OTPUMaHI eKCIepUMeHTalbHI JaHI
MOXKYTb OYTH BUKOPHUCTaHI MPH pO3poOLl COPOLIMHMX TEXHOJIOTH JOOYHILEHHS BOJL
BiJl 3a0py/IHEHHS CNOJYKaMH apceHy Ta XpoMmy.

Otxe, B JaucepTaliiiHii poOOTI nocraBjieHe HayKOBE 3aBJAaHHS BHUKOHAHO
MOBHICTIO, 3/100yBay MOBHOK MipOIO OBOJIO/IiB METO/I0JIOTIE€I0 HAYKOBOT AislIBHOCTI.

Ouinka 3micTy auceprauii, i 3aBepuleHicTL Ta JOTPHMAHHSA NPHHUHIIB
aKa/ieMiuHOI 100pOYeCHOCTI.

3a cBOiM 3MicTOM aMceprailiiiHa podora 3100yBaua bonnapeoi A.l. noBHicTio
Binnosinae CraHaapty BUIIOT OCBITH 31 crietianbHocTi 161 «XimiuHi TexHosorii Ta
IHXKEeHepis» Ta HaTpsIMKaM JI0C/Ii/PKeHb BIAMOBIIHO 10 OCBITHBOI MporpamMu «XimiyHI
TEXHOJIOTIT Ta IHKEeHepis».

Juceprauiiina pobora € 3aBepleHMM Y paMKax MOCTaBIE€HON0 HayKOBOIO
3aBJaHHs JIOCIHIDKEHHSIM, CYKYMHICTh Pe3yJIbTaTiB SKOrO CBITUMTH MPO HAsBHICTb
0cOOMCTOro BHECKY 3/100yBava y pO3BHUTOK HAYKOBOIO HalpsiMKY CTBOPEHHsI HOBHX
pEYOBHH Ta Marepialib.

PosrnsinyBinM 3BiT nogiOHOCTI 3a pe3yjbTaTaMu MepeBipKd AucepTaLiiHoOl
pobOTH Ha TEKCTOBI CIiBMaAiHHsA, MOX¥Ha 3pOOMTH BHMCHOBOK, 10 JucepTauliiHa
po6ora BonaapeBoi AHTOHIHHM IrOpiBHM € pe3y/ibTaToM CaMOCTIHHHMX J0C/IUKEHb
37100yBaya i He MiCTHTB eJleMeHTIB (anbeudikaii, kommiasuii, padbpukauii, niariary
Ta 3ano3uyeHb. BUKOpUCTaHi imel, pe3yjbTaTd i TEKCTH IHILIMX aBTOPIB MaroTh
HaJIe)KHI TOCUJIAHHS HA BIJMOBIJIHE JIKEPEo.



MoBa Ta cTH/Ib BUKJ/IA/ICHHS Pe3yJibTATIB.
Huceprauiiina poborta HanmucaHa YKpailHCbKOO MOBOK 3 BMKOPHCTAHHSIM

cydyacHoi TepmiHoJiorii. HaykoBi MOJ0KeHHs BMKJIQAEHO CTHUCIO 1 TOYHO, LIO
3a0e3mneuye JIOCTYIHICTh IX CIPUHHSATTS. '

Jluceprauisi CKJIaAaeThCsl 3 BCTYIY, S PO3JiJ1iB, BUCHOBKIB, CIIUCKY JiTepaTypH
ta | nogatky. 3aranbHuii o6csar nuceptattii 160 cTOpiHOK.

Y Beryni npoBefieHO OOIpyHTYBaHHS BMOOPY TeMHM JMcepralii, 3a3HayeHo
3B’130K pOOOTH 3 HAYKOBUMH TeMaMHU, IporpaMamMu Ta rjiaHaMu, BUKJIaJeHO MeTy Ta
3aB/IaHHS J10CJI/KEeHb, MepepaxoBaHO BUKOPUCTaHI Y pOOOTI METOIM JOC/iIKEHHS,
MiJKPeCcIeHO HayKOBY HOBM3HY Ta MPaKTHYHE 3HAUYEHHS OTPUMAHUX pe3yJbTaTiB, a
TaKOX 0COOMCTUH BHECOK 3/100yBaua.

Y nepuiomy po3aini po3risiHYTO OCHOBHI TPyNM TOPUCTUX MaTtepiaiB, IO
IIMPOKO  BUKOPHUCTOBYIOTHCS B PI3HMX  rajys3sx, 30Kpema JUisi  3axHUCTy
HaBKOJIMIIHBOTO CEepe/IOBMILA Ta MNPOAHAII30BAHO iX HEAOJNIKH. 3HadHy YyBary
30CEpPe’KeHO Ha OIS/l ICHYIOUMX METOJIIB KOHTPOJIIO CTPYKTYPM LIApyBaTHX Ta
LIapyBaTO-CTPIYKOBUX IIIMHUCTUX MiHepauiB. [Toka3aHo, 1o copOuiiini marepiann Ha
OCHOBI aJIlOMOCHMJIIKATHOI MATpPULi MOXYTb OyTH e(peKTUBHHUMM IPH OUYMIIEHHI
BOJIHMX CHUCTEM B1J1 3a0pyIHeHHS aHIOHHUMH (OpMaMy BaKKHX MeTalliB.

Y IpyroMmy poszijii OfMcaHO MIATOTOBKY MPHPOJHHUX TJHHUCTHX MIHepasiB
(KaoMiHITY, MOHTMOPHJIOHITY, CATIOHITY) [UIsl JOCIII/DKEHHS Ta METOJUKHU OTPUMAHHSI
KOMITO3MTHHUX MaTepialiB Ha iX OCHOBI, BKa3aHO METO/JM EKCIePUMEHTabHUX
JOCTIKEHb.

Y TpeTbOMYy pO3[iJli aBTOP OMHUCYE CTPYKTYPHO-COPOLIiHiHI XapaKTepUCTUKH Ta
(i3MKO-XIMIUHI  BJIAaCTUBOCTI OTPUMAHUX MarTepiajiB Ha OCHOBI  KAOJIHITY.
[TocninoBHe BuKOpHUCTaHHS MeTOAIB TemmepaTypHoi 00pobku (600 °C) ta kucioTHOl
aKTHBAL(T KAOJIIHITY 103BOJIMIIO 301IbIUIMTH BEJTMUMHY THTOMOI MOBEPXHi 3 9 M/ j10
61 m*r ta 140 M*/r B 3anexHOCTI BiJ TemnepaTypu akTpallii. Takoxk J0CIiIKeHO
BIJIMB J0aTKOBOTO BHKOPUCTaHHS YJIbTPA3BYKOBOIO BHIIPOMIHIOBAHHS MiJl 4ac
KUCJIOTHOI aKTHBallll Ha CTPYKTYpPHI XapakTepUCTHKH MaTtepiaiiB. Po3risHyTo
MOYJIMBOCTI CTBOPEHHSI PO3BMHEHOI MOPYBAaTOCTI B 3pa3Kax IpH PaHyTIOBaHHI.
[Tokazano, wo pochiKyBaHi maTepiald MOXKYThb OYTH yCHILIHO MOAM(IKOBaHI
(GepyMBMICHUMHU CIOJIyKaMHM Ta BUKOPUCTAHHI B SKOCTI COpOEHTIB JUlsl BHIA/ICHHs
cniontyk As (V) ta Cr (VI) 3 BogHUX pO3UMHIB.

YeTtBepTuii  po3aii [IPUCBAYEHO  PO3IJsALY CTPYKTYpPHO-cOpOLIiitHMX
XapaKTepUCTUK Ta (PI3MKO-XIMIYHMX BIACTUBOCTEH MOPUCTUX MaTepialliB Ha OCHOBI
MOHTMOPMJIOHITY Ta CanoHiTy. BHCBIT/IEHO 3aleKHICTh 3MIHH MOPUCTOI CTPYKTYPH
MOHTMOPMJIOHITY BiJI YMOB TpOBEJIeHHS TeMIulaTHOro cunresy. Ilokazano, wio 3a
BH3HAUYEHUX OINTUMAJIbHHUX YMOB €KCIEPUMEHTY MOKHA OTPUMaTH [MOPHCTHH
Marepiai, sKWii Mae BEIMUMHY MUTOMOT MoBepXHi 224 M*/T Ta po3BHHEHY CHCTEMY
me3sonop. JocniaxkeHo copOuiiHy 31aTHICTh OTPUMAHMX MOHTMOPHIIOHITOBUX HOCIIB



Ta CanoHITY micas MoOAM(IKYBaHHS X MOBepXHi (EPyMBMICHMMH CIIOJIyKaMH.
3alHCHEHO TOpIBHAHHA copOLiiiHOT 34aTHOCTI  XIMIYHOTO MoaudikoBaHUX (3
BUKOPUCTAHHSAM KpEeMHIHOpraHiuHOl CMOJIYKHM) 3pa3KiB MOPUCTOrO HOCIS Ha OCHOBI
MOHTMOPHJIOHITY Ta KUCIOTHO aKTHBOBAHOTO KAOJIHITY 11010 10 ioHiB Cr (VI).

Y n’satoMy po3/iii aBTOPOM 3arpornoHOBAHO MPUHLIUIIOBY TEXHOJIOTIYHY CXEMY
oJIlepKaHHsI KOMITO3UTY Ha OCHOBI MPUPOJHOT CUPOBUHM (CAMOHITOBOI TJIMHH) Ta
OKCHTiipokcHIiB  3aniza/kobanbry. [lokasano, 110 JaHy TEXHOJIOTI0 MOXHA
peanizyBaTM Ha TepuUTOpil AIIOYOro MiANPUEMCTBA 3 BUPOOHULTBA Oy1iBeabLHOT
Kepamiku. Jlng  yTumizanii  BianpauboBaHoro  epyMBMICHOrO  copOeHTy
3alpPOMOHOBAHO KepaMiuHy TexXHOoJIori. BceraHoBIeHO, 1O HOro aojaBaHHs JI0
KepaMiuHOI IUUXTH He CYTTEBO BIJIMBAE HA MILHICTh OTPUMAaHUX 3pa3KiB Ha 3ruH (Y
BUBYEHHUX yMoBax). Takoxk B JaHOMy po3Jili  NpeacTaBieHi pe3ysbTaTu
JOCIKEHHs! L1010 MILIHOCTI 3B s13yBaHHsl ajicopboBanoro xpomy (V1) 3 kepamiuHoO
MaTpMLero nicis Bunaiy npu temneparypi 1050 °C. Slki cBiiuath, 1o yepes 2 micsiiii
Oe3nepepBHOro nepedyBaHHs 3pa3KiB B po3vMHAX, L0 MOJEIIOTh CepeoBHILa iX
MOTEHUIHHOT eKcrulyarailii, NpaKkTUYHO He BiJOYBAETbCS BUMHBAHHS BAKKOTO
MeTay.

Juceprauiiina pobota odopmiieHa BifnoBigHo 10.BuMor Hakazy MOH Ykpainu
Bi 12 ciuns 2017 p. Ne 40 «ITpo 3arBepmkeHHss BUMOT 10 O()OPMIIEHHS AUCEPTALiD.

OnpuJiiloaHeHHs pe3yabTaTiB JHcepTALiIHHOT poGOTH.

HaykoBi pe3ynbratu auceprtanii BHUCBITIAeHI y 21 HaykoBid myOnikauii
3100yBaya, cepea SKMX: 3 CTaTTl Y HAyKOBUX BHAAHHSX, BKJIIOYEHHUX Ha Jary
onmyOsiKyBaHHA JI0 Iepejliky HaykoBUX (axoBuxX BMJaHb YKpaiHu; 3 crarTi y
NepioAMYHMUX HAYKOBUX BHIAHHSX, MpoiHaeKcoBaHUX y Oa3ax nanux Web of Science
Core Collection Ta/abo Scopus, 3 IKMX 3 cTaTTi Y BUJ@HHSAX, BITHECEHUX J0 TPETHOTO
kBapTuito (Q3) BimnoriaHo ao kinacugikauii SCImago Journal and Country Rank
abo Journal Citation Reports.

Takox pesynbrath auceprauii Oynu ampoOoBaHi Ha |3 HaykoBUX (axoBHX
KoH(pepeHUisx Ta HIAXOM onyOJiKyBaHHs 2 cTaTei B IHILIOMY HayKOBOMY BH/IaHHI
([Monosini HauionaneHoi axaaemii Hayk VYkpaiHu), wo He € (axoBdM JUis
cneniaabHocTl 161 «XiMiuHI TeXHOJOrIsS Ta 1H)KeHepii», ajle BXOAUTb JI0 MepeniKy
HayKOBHMX (paxOBUX BUJAaHb YKpaTHU 3 TEXHIYHUX Ta XIMIYHUX rajy3eid HayKH.

Ony6nikoBaHi npaui 3100yBavya MalOTh BUCOKUH HAyKOBHUIl piBeHb, HAMMCaHi 3
BUKOPUCTAHHSM Cy4YaCcHOI HAyKOBO-TEXHIYHOI TepMIHOJIOrT ranysi, 30Kpema
IHO3eMHOIO MOBOIO (QHJIIHCHKO0). Y HayKOBHX MyOJIiKaLisx MPUHLMNIHN aKkaJeMiuHOl
N00pPOUYECHOCTI HE TIOPYIIIEHI.

TakuM 4MHOM, HAYKOBI pe3yJbTaTH OMKMCaHI B AMcepTaliifHii poOOTI MOBHICTIO
BMCBITJIEHI Y HAyKOBUX MyOikaiisx 3100yBaya.



Hepoaiku Ta 3ayBazkeHHs 10 AucepTauiiiHoT po6oTH.

1. B po3znini 2 npu onuci niAroToBKHU MPUPOJHUX INIMHUCTHX MiHEpasiB Ta
METO/IB CHHTe3y MarepialiB Ha 1X OCHOBI BKa3aHO, IO 3pa3kKu MOJApIOHIOBAIM Ta
MpOoCiOBaIM JI0 OTpUMaHHS HeoOXiaHol (pakiil depes curo < 0,315 mm. Ynwm
o0rpyHToBaHo BUOip came Takol ¢hpakiii?

2 B migposaini  2.1.5 «OpepxkaHHs  (PepyMBMICHHUX  KepaMidHHX
marepiajliB» aBTOpoM OyJ0 OTPUMAHO 3pa3Kd, MOAU(IKOBaHI OKCHTIAPOKCHIAMH
3ai3a Ta kobanabry (c1.51-52), UUIsiXoM CriBocaKeHHs. 3 poOOTH 3aIMIIAETHCS He
3pO3YMIIMM UM  BHU3HAYAJIOCH CITIBBIJHOUIEHHS TiIPOKCHJIIB, 3aKpiluIeHUX Ha
MOBEPXHI HOCIS 1 SIK BOHO KOPEJIIOE 31 B3ITUMH s CHHTE3Y CIiBBiIHOLIEHHSAMM?

3. B migpo3mini 3.1 HaBeieHO elleMEHTHHMH CKJlal BHXIJHOro Ta
MO (IKOBAHOIO 3pa3Ky KaoniHiTy (Tabu.3.3), ojepkaHi peHTreHOPIHOOPUCLEHTHUM
MeTonoMm. Takox mius Oaratbox onep:kanux 3paskiB € gaHi EJIC ananizy. [lpu
BUKOPDUCTaHHI LMX JIBOX METOJiB MOXHa pO3paxoBYBaTH BiJICOTKOBUI BMiCT
OKCHJIIB, 110 O0COOJMBO WiKaBO Ui aHajizy MoauQikoBaHMX 3pa3kiB. Yu
MPOBOAMIUCH TaKi pO3paxyHKu? _

4, B Ttpetbomy posaini (tabn. 3.5) HaBedeHa XapaKTepUCTHKA MOPHUCTOI
CTPYKTYPH 3pa3KiB KOMIIO3MTIB HA OCHOBI KaoOJIiHITHOI MaTpulli, MOAU(IKOBAHUX
OKCHUTIpPOKCHJIaMHK 3alliza Ta KoOanbTy, aje [eTalbHO He OIMUCaHO MOMKJIUBY
MPUYKMHY 30UIbLIEHHS BeJIMYMHU X mUTOMOI moBepXHi B 20-30 pa3iB y nopiBHsHHI 3
HeOOPOOIEHUM 3pa3KOM.

5. B po3aini 3 na cr. 72 HaBeneno TBepkeHHs «B pobdori [169] nokaszano,
10 KOMMO3ULIMHUI MaTepial Ha OCHOBI MPUPOJAHOTO KAOJIHITY Ta aMOp(HOro
HyJlbBaJeHTHOro 3amiza edektuBHiwe Buganse ionn Cd*" i3 3a0pyaHeHoro
cepe/loBUILA y MOPIBHAHHI 3 copbeHToM 3 KpucTaniunuM Fe». Basyiouuch Ha
MNPOBEAEHUX JMCEPTAHTOM JOCIHIUKEHHAX, YMM MOKHA TOSCHUTH e(EeKTHBHICTb
HYJIbBAJIEHTHOI'O 3a/1i3a Ha MOBEPXHi KaoJiHy, y NOpiBHAHHI 3 kKpucTaniunum Fe’?

6. Y Beryni npu oOrpyHTYBaHHI BHOOpPY TeMM AOCHIUKEHHS aBTOPOM
MIJKPECIIEHO NEPCHEeKTUBHICT OJepXaHHs COpOLIHHUX MaTepiajiB Ha OCHOBI
AelleBol Ta JOCTYNMHOI CUpOBUHM. SIKuMi 3 ofepKaHUX B paMKax JOCIiIKEeHHS
maTepiayiiB, Ha JYMKY aBTOpa, 3a CIiBBIJHOIIEHHSM TOKA3HHMKIB «SKiCThb-BapTIiCTh
NPOAYKTY» HaWOIsbllle MIIXOAUTh sl peajbHOr0 BHUKOPUCTAHHS Y BOJOOYUCHHMX
TEXHOJIOrisX?

Psin 3ayBaxeHb cTocyeThest ohopmiieHHs podOTH, came:

7. Ha puc. 3.6, 3.9, 3.19, 3.20, 3.21, 4.8, 49 ta 4.14, Ha saKux
npeacrasieno nadi CEM, He HaBejieHO 30iJIbILIEHHS, NMPU SKOMY OTpUMaHi JaHi
mikpodororpadii. Lle Oyso 6 kopucHUM 715 NOPIBHAHHS 3pa3KiB.

8. B nianuci no puc. 4.2 ta 4.3 (cT. 97-98) He no3HAYEHO PO3LIH(PYBAHHS
KPUBHX.



9 Y TekcTi aucepTallil 3yCTpiyaeTbesi BUKOPUCTAHHS JIBOX TEPMIHIB 18
MO3HAYEHHs MaTepiajaiB 1 CTPYKTYpu — nopyBari 1 nopucti. Yum  BOHM
BIAPI3HAIOTHCS?

BBakato, 1110 BHCIIOBJIEHI 3ayBa)KeHHsSI HE € BH3HAYaJIbHUMM | He 3MEHIIYIOTb
3aralbHy HayKOBY HOBH3HY Ta MPaKTHUHY 3HAYMMICTh pe3yJIbTATIB Ta HE BIUIMBAIOTh
Ha MO3UTUBHY OLLIHKY JAMcepTaliifHOl poOOTH.

BucHoBok npo auceprauiiiny podory.

Bpaxato, wo nuceprauiiina podota 3100yBaua cTyreHst joktopa ¢inocodii
bonpapeBoi AHToHiHu [ropiBHK Ha Temy «[lopucTi KepamiuHi mMarepiaiu Ha OCHOBI
rIMH YKpalHW» BUKOHAHA Ha BUCOKOMY HAYyKOBOMY PiBHI, HE MOPYIIYE MPUHIUITIB
aKaJIeMi4Hol 100pOo4eCcHOCTI Ta € 3aKiHYEHHUM HAYKOBHM JOCIIDKEHHSAM, CYKYITHICTh
TEOPETHYHHUX Ta MPAKTUUYHUX PEe3yJbTaTiB SAKOro pO3B'Ai3ye HAyKOBE 3aBJlaHHs, IO
Ma€ ICTOTHE 3Ha4yeHHs s raiy3i 3HaHb 16 «XimiuHa Ta OioiHKEHEpis».
HuceprauiifHa poboTa 3a aKTyalbHICTIO, MPAKTHYHOK LIHHICTIO Ta HayKOBOIO
HOBM3HOIO MOBHICTIO Bi/INIOBi/la€ BUMOTaM YHWHHOIO 3aKOHOJABCTBA YKpaiHH, IO
nependaveHi B 1.6 — 9 «llopsaxky npucymkeHHs cTyneHsi noktopa dinocodii Ta
CKacyBaHHS pILIEHHs Pa30oBOI crelliaii3oBaHOi BUEHOT paau 3akyiaay BHIIOI OCBITH,
HAaYKOBOI YCTAHOBH PO MPUCYJKEHHS CTyneHs JokTopa (hiocodiin, 3aTBEpIKEHOr0
[Tocranosoro Kabinety MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n00yBau bonnapesa Antonina IropiBHa 3ac/iyroBye Ha MPUCYKEHHS CTYTIEHS
JokTopa (pistocodii B ranysi 3HaHb 16 «XimiuHa Ta OloiHkKeHepis» 3a CrelialbHICTIO
161 «XimiuHI TexHONOTIT Ta iHXKeHepis». .

Odiuiiinuii onoHeHT:
3aBigyBau Biiay copOLil
Ta TOHKOI'O HEOPraHIYHOTO CHUHTE3Y
[HcTUTYTY copbuii Ta npobyieM eHpoeKoIOrIT
HAH VYxkpaiuu
1.X.H., C.H.C.

Ipuna POMAHOBA

Ilianuc 3acBinuyio:
Buenwuii cekperap

eH10eKOoIOori 1

[HcTUTYTY copbuii Ta np

. HeTwryY N
HAH Yxpaitn COPBLITA NP5
K.X.H. ERAOEKOAQ! |

ﬂ% Caitnana MEJIELLIEBAY
/ (//’_‘
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