BIAT'YK
odiniitnoro ononenta Cimeiiko Koctsntuna BitamiiioBuua Ha nuceprauiiiny podoTy
I'youncbkoro Cemena MuxaiinoBuda «Y10CKOHAJIEHHS poOOTH
BHCOKOTEMIIepaTypPHUX arperatiB 3 eIeKTPOTePMIYHAM KUIIJISTYAM [IAPOM 3 METOIO
3MEHIIIeHHS BUKH/I1B TAPHUKOBUX Ta3iBy, MOaHy Ha 300y TTS HAyKOBOTO CTYIEHS
noktopa ¢izocodii B ramysi 3HaHb 14 «EnexTpuuHa iHXeHepis» 3a CreliadbHICTIO
144 «TennoenepreTnka

1. AKTyabHICTH TeMH AHcCepTALiT

Kinpka cniB momo icTopii po3BUTKY €JIEKTPOTEPMIUYHOIO ICEBIO3PIIKEHOr0
mapy. JleranbHi mociimkeHHs Oyii mouati y 60-70 pokax MHUHYJIOrO CTOJITTS B
VYkpaini (Inctutyti rasy HAH Vkpainu), HAH binopyci ta nexiibkoxX yHiBepcUTETax
CHIA. Ane Ha To#l mepion oTpUMaHi pe3ynbTaTd He Oynu 3aTpeOyBaHi MPaKTUKOIO.
CydacHuif  etam  pO3BUTKY  €JIEKTPOTEPMIYHUX  MCEBIO3PUIKEHUX  IIapiB
XapaKTePU3YEThCS MEPEXOAOM JO0 BHUKOPUCTAHHS €JEeKTPOeHeprii sSIK OCHOBHOI'O
JpKepesa eHepro3abe3nevyeHHs] BACOKOTeMIIepaTypHUX TEXHOIOTTYHUX MPOLIECiB.

Tak, ofHUM 13 KJIFOUOBUX 3aBAaHb Cy4acHOI TEIJIOCHEPreTUKHU € 3a0e3MeUeHHsI
BUCOKOI €HEeproe()eKTUBHOCTI TEXHOJOTIYHUX TMPOLECiB MpH  OJHOYACHOMY
JTOTPUMaHHI €KOJIOTTYHUX HOPM, 110 3yMOBJIEHI BUMOTaMu JiekapOoHizallii. BomHodac
BUPOOHMIITBO BYIVICIIEBUX MarepiajiB BUCOKOi SKOCTI (IITy4HOro 1 MPUPOIHBOTO
rpadiTy) 3alMIIAEThCS ONHIEIO 3 HAMOUIBII €HEeProEMHUX Tally3ed i3 XapaKTepHUM
BHCOKHMM PIBHEM BHUKHU/IIB TAPHUKOBUX I'a3iB. BakIMBoO MigKpecnnuTH, 110 nepexiy Bia
TpaAMLIMHUX JDKeped HarpiBy J0 eNeKTPOTepMIYHUX CHUCTeM, 30Kpema 3
eJIeKTPOTEPMIUHUM TICEBAO3PIIKEHUM  I[IApoM, Ma€ 3HAYHUM TOTeHIian Jis
3MmeHineHHsa BUKUIIB CO, 3a paxyHOK iHTerpaiii 3 BiTHOBIIOBaHUMH JKEpesiaMu
eHeprii.

Y uboMy KOHTEKCTI Tema naucepTaiiitHoi pobotu ['youncekoro C. M. e
HaJ3BUYalHO aKTyaJbHOIO, OCKLIBKMA BOHA CIPSIMOBaHAa Ha BIAOCKOHAJIEHHS poOOTH
BUCOKOTEMIIEpaTypHUX arperariB 3 eJleKTPOTePMIYHUM TMCEBIO3PIIKEHUM IIapoM,
10 J03BOJISIE peasi3yBaTu eJeKTPOHArpiB 3 BACOKUMU MIBUAKOCTSIMHU TeTIonepeayi,
iHTeHCcHdIKaIli€r0 TEeMao- Ta MacooOMiIHY 1 3 MiHIMAJbHUMH BHUTpaTaMu eHeprii.
JocnimxeHHsT aBTOpa OXOIUIIOE IIUPOKUIM CHEKTP BXKIIMBUX AJIS TEMJIOCHEPreTHKU
NUTaHb: Bil BUOOPY KOHCTPYKTHBHHUX 1 TEIJIOTEXHOJOTIYHUX MTapaMeTpiB arperarip 3
EIeKTPOTEPMIYHAM TICEBIO3PIHKEHUM IIIapoOM [0 MOJETIOBAHHS TeMIEpaTypHUX
MOJIIB 1 aHAJTI3Y PeXUMIB POOOTH CHCTeM. 3 OIVISITy Ha HaBeJeHE, aKTyallbHICTh TEMHU
aycepralii He BUKJINKAa€e CyMHIBIB.

Hucepramiitna po6ora C.M. ['yOMHCHKOTO TiCHO TIOB'SI3aHa 3 HAyKOBUMHU
mporpamMamu, IjaHaMHu, TeMaMd YKPalHCHKOTO JIEepKAaBHOTO YHIBEPCHTETY HAyKH i
texnonoriit (YAYHT). Bona 0a3yerbcs Ha pesynbrarax (yHIaMEHTATbHHX Ta
MPUKJIAAHAX JOCITIKeHb, 1Mo BuUKOHyBamuch B YJIIVHT mo nepxOromkeTHil
TeMarulli rocrnofapunx aorosopis y 2018-2024pp.

2. 3aranbHa XapaKTepHCTHKA Po0OTH



Hucepraimisi ckiamaeTscss 13 BCTYMY, S PpO3AUTIB, BHUCHOBKIB, CIIHCKY
BUKOPUCTAHUX JKepen 1 gomarkiB. OCHOBHA yacTHHA AMCepTallii MpeacTaBieHa Ha
131 cropinui i mictuTh 18 Tabnuup Ta 45 pucynkis. Pobora mae 4 nomaTku i Ciucox
BUKOPUCTAHUX JITepaTypHUX JKepedn i3 122 HaliMeHyBaHb.

PoGory Bukonano B VY/IYHT nHa kadenpi eHepreTHYHMX CHUCTEM Ta
€HerOMEHEeKMEHTY.

OcHoBoIO nucepTalifHOl pPOOOTH € BHUKOPHUCTAHHS eNeKTPOTEPMIYHOTO
TMICEBI03PIIKEHOr0 Iapy Y BHCOKOTEMIIepaTypHUX TEXHOJOTIAX, SIKi 3aCTOCYIOTHCS
Ui OTPUMAaHHS TpagiTy BHCOKOI SKOCTI Ta Mipoii3y MPUPOAHBOTO ra3zy 3 METOIO
OTPUMAaHH$ BOJHIO.

VY nepuomy po3aini poOOTH aBTOp OOIPYHTOBYE MEPCHEKTUBU BUKOPHUCTAHHS
€JIeKTPOTEPMIUHOIO MCEBAO3PIIKEHOro 1apy sl OTPUMaHHS BOAHIO, TEPMIYHOIO
padinyBaHHs TpadiTy, oTpumaHHs ITy4yHoro rpadity. KoxkHa 3 1ux TexHosorii
BUpILIY€E 3aBIaHHS OTPUMaHHS HAYKOEMHHMX MPOAYKTIB, SKI CHOpsIMOBaHI Ha
BUpIIIEHHS] EeKOJIOTIYHUX Ta KIIMaTHYHUX TMPpoOJieM TIJI0OAJIBHOTO XapakTepy.
Hamnpukinii po3nity chopMylboBaHO 3aBAaHHS JOCHTIIKEHHs, 110 3a0e3MedyloTh
MOJIMBICTh  BIPOBAKEHHSI  E€JEKTPOTEPMIYHOIO TCEBAO3PIIKEHOro Iapy y
IPAKTHUKY.

Po3gin 2 nucepraiii  OpUCBSAYEHO BU3HAYEHHIO  TEIMJIOTEXHOJOTTUHUX
napamMeTpiB pPeakTopiB 3 eJNEeKTPOTSPMIYHUM IICEBIO3PIIKEHUM IIapOM BiAMOBIAHO
0 OTpuMaHHs TpadiTy BHCOKOI SIKOCTi, IO MOXe BHUKOPUCTOBYBATUCH ISl
BUTOTOBJICHHS aHOJIB JIITiH-I0HHUX aKyMyssiTopiB. LluM mocmimpkeHHSIM mepenyBalia
po3poOKa OpHUTiHAILHOT KOHCTPYKIIiT BUCOKOTEMIIEpaTypHOI edi, 110 IMITYyE PeXUMHU
HarpiBy y eJeKTPOTepMIYHOMY IICEBI0O3PIPKEHOMY IIapi.

VY TpeTboMy po3aisii pOOOTH HaBEAEHO KOHCTPYKIIIT JTabOpaTOpHUX YCTAaHOBOK
JUTsL AOCIHIDKeHHST eJIEKTPOTEPMIYHOI0 TICEeBA03PIIHKEHOro Iapy Ta MpeacTaBleHi
METOAMKHU AOCHIIKEHb €JeKTPUYHOT0 OMOpy MO BHUCOTI ICEBIO3PIIKEHOro IIapy,
MOXJIUBOCTI BUKOPHUCTAHHS TYpOYIEHTHOTO pEXHUMY Uil HarpiBy rpadity y
eJIeKTPOTEPMIUHOMY TICEBA03PIIHKEHOMY Ilapi, BU3HAYEHHS EJEeKTPUYHOTO OIMopy
OiHapHoi cymimi rpadity Ta kapOiny KpemHio. OTpuMaHi pe3yiabTaTd CTald
TiATPYHTSIM 11 GOpPMYITIOBaHHS HU3KHU TTOJIOKEHb HayKOBOT HOBU3HU JTOCIIIKEHHS.

UeTtBepTuit po3ail € OAHUM 3 BaroMUX €JIEeMEHTIB, IO CIPUSIOTh
BITPOBAKEHHIO TEXHOJIOT1 HA OCHOBI €IEKTPOTEPMIUHOTO MCEeBIO3PIIHKEHOrO 1Iapy.
Pesynbrati po3paxyHKOBUX AOCIHIIKEHb eMicii MapHUKOBUX ra3iB MpH BHUPOOJIEHHI
mMTy4HOro  rpadiTy  JTOBOAATh, 1[0  BUKOPUCTAHHS  €JIEKTPOTEPMIYHOTO
MICEBAO3PLAKEHOr0 Iapy OO03BOJUTh 3HAYHO 3MEHIIMTH BHUKUAM Yy TMOPIBHSIHI 3
nedamu Advecona 1 Kactuepa. Ilpu padinyBanHI npupoaHboro rpadity OCHOBHUI
eKOJNOoriuHui edekT Oyne AOCATHYTHUH 3a paxyHOK BHUKIIIOUEHHS BUKOPUCTAHHS
KHCJIOT Ta BallHa 1 3MEHIIeHHS 00CSTy OUYUIICHHS BOJH.

[stii  po3nin  nucepranii MPHUCBIYEHHH po3poOli eHeproeeKTHBHUX
pPEeXUMIB Ta KOHCTPYKIIN arperariB 3 eJIeKTPOTePMIYHUM ICEBIO3PIIHKEHUM IIapOM.
VY posmini:



- 3alpornoHOBaHA KOHCTPYKIIS IMeyl 3 JOJaTKOBOIO KaMepow BUTPUMKHU
ITYy4HOTO rpadiTy, sKa AO3BOIHUTH MiABUINUTH MPOLYKTHBHICTH MeYi Ta 3MEHIIHUTH
MOXJIMBICTh MMPOCKOKY YacTOK uepe3 Iap 6e3 HeoOXiIHO1 TpuBajIocTi 00poOKH,

- 3alporoHOBaHAa KOHCTPYKIIiS Tedl 3 TelUIOyTHIi3aTopoM, IO J103BOJIUTh
MIAITpIBaTd CHUPOBUHY 32 PaxyHOK TENJIOTH TOTOBOTO MPOAYKTY 1 TaKMM YHUHOM
3MEHIINTH BUTPATH €Heprii y medvi Ta MiABUIINTY HaAIiHICTh i1 poOoTH.

ABTOp [OBIB MOXJMBICTH pearizaiii po3poOiaeHoi KOHCTPYKIIl NUISIXOM
MOJIENTIOBAHHSI OXOJOMKEHHS TpadiTy y TENI0yTUIi3aTopi.

3aBepIIyIOTh AUCEpTAaIlil0 BUCHOBKH Ta CIIMCOK BUKOPUCTAHUX JKEPEll.

3. Ouinka oOOrpYHTOBAHOCTI HAYKOBHX pe3yJbTaTiB jAucepramii, ix
AOCTOBIPHOCTi T4 HOBH3HH.

HaykoBa HOBHM3HA pe3ynbTaTiB JUCEPTALIfHOrO MOCHIIKEHHS TOJsArae B
HACTYMTHOMY:

1. Briepiie Ha OCHOBI eKClIEpUMEHTAIBHUX JTOCIIKEHb OTPUMAaHO NapameTpu
po6otu neueit EKII nst rpaditanii antpanuty JloHebKOro ByriibHOro 6aceiny, 1o
3a0e3neyars SKICTh IITY4YHOTO rpadiTy, XapakTepHy IJjisi Tpaauiiiaux mapok (DOG
> 93%) npu TpUBaJIOCTI BUTPUMKHU T = 55-60 xB Ta Temneparypu HarpiBy 3000°C.

2. Brepiie Ha OCHOBI €KClIEpUMEHTAIBHUX NOCIKeHb OTPUMAaHO NapameTpu
poboru meveit EKII nns padinyBanHs mnpupomHoro rpadity, ki 3a0e3nedyroTh
gKicTh aHopHoro rpadity (99,95% C) npu temmneparypi o6pobku 2800 -3000°C,
TepMiH 00poOku 5-10 XB.

3. Bmnepme mnpu wHarpiBi y EKIIl excnepuMmeHTanbHO NiATBEPIKEHO
HEpIBHOMIPHUN PO3MOAUT €NeKTPUYHOTO OMopy 3a BHCOTOIO Mapy. Bennunna
MUTOMOrO OMNOpY MIABUIIYETHCS MO Mipi 3aHypeHHS Yy Map 3 Horo mHOBEepXHI.
HepiBHOMIpHICTH MUTOMOTO OMOPY 32 BUCOTOIO IIAPY 3MEHIIYETHCS 3 MIIBUIIEHHSIM
TeMIieparypu. Pi3HUIS y po3mofiiai MOTY)XHOCTI IOB’si3aHa 3 HEPIBHOMIPHICTIO
€JIeKTPUYHOTO OMOpPY MO BUCOTI 1Iapy # MOXKe MPU3BECTH N10 Tepenany TeMneparyp
50-60 °C.

4. Bmepie exkcrepUMeHTalIbHO TOBEIeHO HeMoxJuBicTh Harpiy y EKIII
dpaxiiit rpadity MaIuX po3MipiB y TypOyJIEHTHOMY PeKUMI KUTTIHHS, 1110 TTOB’SI3aHO
3HAYHUM POCTOM E€JEKTPUYHOr0 OMOopy KHUIUISHOro Imapy Ha 1-2 mopsaku.
HeoOxigHiCTh MiABUIIEHHS HAMPYTHd MK €JIeKTpoAaMH MPU3BOAUTH 10 MPoOOiB rasy
Ta BAHUKHEHHS YT 1 3yTMHEHHS TPOIeCy HarpiBy.

5. Bmepuie excnepuMeHTaNbHO MAOCTIKEHO HarpiB OiHapHOI cCyMilui
«mpuponHiid rpagit + xap6ing kpemuio» y EKII. BusnayeHo BenMYMHH TUTOMOTO
EJIEKTPUYHOTO OTOpY INapy B 3aJeXKHOCTI Bia Temmeparypu. OTpuMaHO BEIMYUAHY
temneparypu 1000 = 50°C, mpu sKiii crocTepiranocsi pi3Ke 3MEHIIEeHHS OIOpY
nceBno3pimkenHoro mapy y 8-10 pa3ziB, moB’s;3aHe 3 BiTHOBJICHHSIM OKCHJIHOI TUTIBKA
Ha yactkax SiC.

6. Bmepme Ha o0CHOBI poO3paxyHKy BHUKH[IB NAapHUKOBHX Ta3iB MpH
BUPOOHHUITBI rpadiTy aHOIHOTO Kiacy AJisi yMOB YKpaiHU MOKa3aHo, L0 TeXHOJOTis



BUKOPUCTAHHS  €JEKTPOTePMIYHOTO TCEBAO3PIIKEHOTr0 INapy Ml O4YHUIIeHHS
npuponHoro rpadity Ta rpadirtuzamii mTydHOro rpadity 3adesmnedye:

- IIpH TepMiuHOMY padiHyBaHHI MPUPOAHOTO rpadiTy 3amicTh XIMIYHOTO TaKy
eMICil0 MapHUKOBHX Tra3iB, SKa TMPAKTUYHO 3aJHIIAETbCA Ha OTHOMY piBHI.
OnHoYacHO TMOBHICTIO BUKITIOYA€THCS BUKOPUCTAHHS KHUCIOT i BamHa, B 10 paziB
3MEHIIYEThCSI HEOOXIAHICTb OYHUINEHHS CTIYHUX BOJ 1 KUIBKICTh NPOMHUCIOBHX
B1IXOJIIB.

- BUPOOHMITBO IITy4yHOro TpadiTy aHOAHOI SKOCTI B Me4yax 3
eeKTPOTEPMIYHAM TICeBIO3PIKEHUM IapoM Ja€ 3MOTY 3HHU3UTH BUKHIN
napHuKoBuX rasziB Ha 40-50% nopiBHSHO 3 TpaAUIIHHUMM TeXHOJOriIMHU TrpadiTarii
y nedyax AuecoHna i Kactuepa.

Huceprailiss MICTUTH OOrpyHTOBaHi pe3ynbraTd. CTyIiHb OOIPYHTOBAHOCTI
HAyKOBUX MOJIO)KE€Hb, BUCHOBKIB, C(hOPMYJIbOBAHUX y AUcCepTallii, MiITBEPAKYETHCS
JOCTaTHbOIO ~ KUIBKICTIO MPOBEACHUX TEOPETUYHUX Ta eKCHepUMEHTaIbHHUX
NOCHIKeHb 3  BUKOPUCTAHHSAM CY4YacHUX MeETOAIB, sKi 0a3yloThCs Ha
3araJIbHONPUMHATUX MAX0AaX IOJA0 aHaji3y HpoIleciB Telio- MacooOMiHy Ta
enekTponpoBigHocTi. OTpuMaHi pe3ylbTaTH He cynepedyaTb BHCHOBKAM BIJOMHUX
Teopiit. Pe3ynbratu gociimkeHb TPOMIILIN anmpoOalliro Ha MDKHAPOIHUX HAYKOBUX Ta
HAyKOBO-MIPAKTUYHUX KOH(pEpEeHI1sX.

HayxkoBi mosnoskeHHs1 1 BACHOBKHM HaBeJIeH1 y JMcepTailii OoTpuMaHi aBTOpOM Ha
OCHOB1 TEOPETUYHOTO aHaJI3y Ta eKCIePUMEHTAIbHUX JOCIIJIKEHb MPOLIeCiB HArPiBY
MarepiajgiB y eJeKTPOTEePMIYHOMY TICEBIO3PIIKEHOMY Iapi Ha YHUCENbHUX
71a00paTopHUX YCTaHOBKAaX 3 METOIO BU3HAYEHHS 3aKOHOMIPHOCTEW TeIJIOBUAICHHS
y KUIUIIYOMY Iapi, mapaMeTpiB poOOTH Teded mpu OTpUMaHHI TIpadiTy BHUCOKOI
skocTi. CIiJl BIIMITUTH MepeBaXKHO eKCIePUMEHTAIBHUI XapakTep JAO0CIiIKeHb, 1110,
Ha MOIO AYMKY, CIIiJl PO3IJISIaTH SIK IepeBary poOoTH.

IIpaxmuyne 3HauenHs pe3ynbTaTiB qUCePTALIHHOT pOOOTH MOJISATAE B TOMY, LIO:

- PO3pO0IIEHO OpUTIHAIIBHY KOHCTPYKI[IIO KaMEepHO1 BUCOKOTEMITepaTypHOT
neui (3000°C), sika 3abe3neuye MojemoBaHHS TepMmiuHoi oOpobOku y EKII 3
mBUAKicTIO HarpiBy He MeHIn 1000°C/xs.

- 3aMpOIIOHOBAHO JUCKPETHO-HEMePEPUBHI PEXXUMH TEepMIYHOT 0OpOOKH
ByIJIel[eBOi CUpOBMHM Ta KoHCcTpykuito mewi EKII nana ix  peamizamii, ski
3a0e3MmeuyroTh  HEeoOXigHY  SKICTh TOTOBOrO  TNPOAYKTY Ta  MIABUIIEHHS
nponayktuBHOCTI ynBivi (IlarenTt Ha kKopucHy Mozaens 154510).

- 3alpOTIOHOBAHO KOHCTPYKIIIO Te4i 3 YTHIII3aIli€l0 TeIUIOTH TOTOBOTO
OPOAYKTY 1 MiAIrpiBOM CHPOBHHHM 3 BUKOPUCTAHHSIM TEIMJIOOOMIHHUKA KHILISYOTO
mapy 0e3 BTOPMHHOTO 3a0pyaHEHHS ouuIeHoro rpadity (3asBKa Ha KOPUCHY MOJIEIh
U202400858 Bix 20.02.2024, PimenHs npo Aep)KaBHY peecTpaliito KOpUCHOI Mozeli
10.06.2024)

- pe3ynbTaTi AOCiIKeHb Oynyu BUKOPUCTaHI MPU MPOEKTYBaHHI peakTopa
€JIEKTPOTEPMIUHOTO TICEeBIO3PIIKEHOr0 MIapy B paMKax rpaHToBoi yronu [opu3oHT-
€epona 101058100 Big 22.0.6.2022 poky. «TexHomoris MIBUIKOMIFOYOTO



KaTaJiTHYHOTO peakTopa 3 EJeKTPUYHHUM HarpiBaHHSIM Jii CKOPOYEHHS BHUKHUIIB
COz».

- pe3ynbTaTi poOOTH BUKOPUCTaHI y HaBYaJIbHOMY Ipoleci Kadeapu
EHepreTMYHUX cucreM Ta eHeromeHemxkMmenty YIIVHT npu BukiagaHHi KypciB
«BucokoTeMmeparypHi TEMIOTEXHOJIOT4HI MPOLECH Ta YCTAHOBKM.

oooooo

aKaJeMi4yHoOI JOOpPOYECHOCTI.

3a cBoiM 3MicToM nucepraniiiHa podoTta 3m00yBaua ['yomHchkoro C.M.
noBHiCTIO  BigmoBimae CraHaapTy BHUINOI OCBITM 31 chemiagbHocTi 144
TeroenepreTrka Ta HampsMKaM JOCHIIKeHb BIAOBIIHO /0 OCBITHBOI MpOTpamu
Teroenepretuka. JlucepramiiiHa poOoTa € 3aBEepIICHOI0 HAYKOBOIO IMpalero i
CBIIUUTh NPO HASBHICTH OCOOMCTOrO0 BHECKY 3700yBadya y HAyKOBI 1 IpaKTH4HI
pesynbrat poooT. Ha 0CHOBI 1[bOTr0 MOXKHA 3pOOUTH BHCHOBOK, IIIO JWCEpTaIlliiiHa
poboTa € pe3yabTaToM CaMOCTIHHUX AOCHIIKeHb 3700yBada 1 He MICTUTh €JIeMEHTIB
danbcudikamii, koMmminsmii, padpukalii, muariaty Ta 3ano3udeHb. Bukopucrasi izgei,
pe3ysbTaTd 1 TeKCTH IHIIMX aBTOPIB MalOTh HAJICKHI MOCUJIAHHS Ha BIANOBIIHE
IDKepero.

5. OnpunrogHeHHs pe3yJbTaTIiB AUcepTaliiiHOl podoTH
HayxkoBi pe3ynbsTaTit nuceprailii BUcBITIeH1 y 18 HaykoBUX myOikaiisax
3100yBaya, cepes IKUX:

- 4 cTarTi y HAyKOBUX BUJIAHHSAX, 1110 BKJIIOYEHO /10 TIEpelliKy HayKOBUX
(daxoBUX BUAaHb, MPOIHAEKCOBAHUX y 06a31 JaHUX Scopus,

- 4 ctarTi y paxoBUX BUIaHHAX KaTeropii «by ,

- 4 nateHTH YKpaiHu,

- 6 myOuikaIlid y Mmarepiajgax Mib>KHApOJIHUX KOH(DEpeHIii

Pesynwraru nucepraiii Oynu anpoOoBaHi Ha 4 MDKHAPOIHUX KOH(MEPEHIIIIX.

Ha mizncragi ananizy ony0J1iKoBaHUX aBTOPOM POOIT MOXKHA CTBEPIXKYBATH, 1110
Marepiajau aucepTalii JoCTaTHbO TOBHO BUCBITIICH] y BUIaHHSX.

6. Henosiku Ta 3ayBakeHHd 10 AUcepTaliiiHOI podoTH.

1. VY napyromy poszzini 3100yBau ONMKMCYye CTBOPEHHS BUCOKOTEMIIEpaTypHOT
KaMepHOi TMedyi, W10 /J03BOJISIE TPOBOAUTH HArpiB BYIVICLIEBOIO Marepiany ¢
mBuakicTio 10 1000°C/xB. Lle MoxiIMBO 3a paxyHOK BUKOPUCTAHHS HarpiBaya, KA
BOJHOYAC € TemoizonsaTopoM. lle HeopanHapHe TexHiyHe pillIeHHS Ha Mii MO,
TOMY BUHMKA€ MUTAHHS: YOMY 1€ PillIEHHS He MaTeHTYEThCS?

2. Y TperbOMy pO3ALTy aBTOp BIEplle eKCIepUMEHTAlIbHO JOBIB
HEPIBHOMIPHICTb ~ €JNEeKTPUYHOTO  OMOpy IO  BHCOTI  €JIeKTPOTEPMIYHOIO
TICEeBIO3PIKEHOTO apy, aje B poOOTI HeMa IMOSICHEeHb, M0 MOYKEe BUKJIMKATH IIeH
edeKT, 1 YoMy 3 MIABUIICHHSIM TeMIepaTypH Iei ePeKT 3MeHIITy€eThCs?



3. ABTOp eKCIIepUMEHTAIbHO BU3HAYMB 3aJIEKHICTh €JIEKTPUYHOTO OIMOPY
Bin ckiany OinapHoi cymimi rpadit + kxap6ig kpemHito (puc. 3,9). Un MOXIUBO
PO3TMOBCIONUTH ITIO 3aJIe)KHICTh Ha iHINI OiHApHI cyMimi?

4. Y mpakTHUHUX ~pe3ynbTarax poOOTH aBTOp HaBiB JaHi IOAO
BUKOPHCTAHHS pe3yJbTaTiB pOOOTH MPH MPOEKTYBAHHI peaKkTopa 3 eJIeKTPOTEPMIdHAM
MICEeBIO3PIKEHNM TIIapoM B pamkaxX Tmpoekty l[opuzoHT €Bpoma «TexHomoris
IIBUJIKOMIIFOYOTO KaTaliTUYHOTO peakTopa 3 eJIeKTPUYHUM HarpiBaHHSIM  JJist
ckopouenHs BukuAiB COy» , ane B poOoTi Hema iH(opMaIlii BITHOCHO TOTO, IO caMe
OyJ1I0 BUKOPUCTAHO?

5. 3ayBajk€HHsI CTOCY€TbCSI TEPMIHOJIOTII, sIKy BUKOopucTae aBTop. Ha cam
nepes e «eNeKTPOTepMIuYHUN KUyl wap». Ha Miil mors, 3aMiHa «KUTUIISTYI»
Ha «ICEBIO3PILIKEeHUI» € OUIbLI JOPEYHOI0, 1[0 OIHOYACHO BU3HAYAE Ta YTOYHIOE
npeaMeT JOCIHiIKEHHSI.

6. VY BHCHOBKax riaBu 2 aBTOp Harosourye : «Bmepiue Ha ocHOBI aHanizy
G13UKO-XIMIYHUX TPOIECiB MpU TepMidHOMY padiHyBaHHI BYyIJIClIEBUX MaTepiaiiB
copmMyIbOBaHi BUMOTH JI0 peasizallii IepioIuyHOro 4yu Oe3lepepBHOro MpoIecy y
BUCOKOTEMIIEpaTypHUX Meyax ...» 1 Jaji (GOopMyltoe BUMOTH 10 KOHCTPYKIIl Ta
oprasizailii TeXHOJIOTIYHMX MPOIECIB 3 ypaxyBaHHSM BHUXONY pO3IUIaBy 30Jd Ha
MOBEPXHIO BYIVIEHEBUX YACTOK, 110 Ha Mid MOV € NyXe BaXJIHUBUM pe3yJbTaToM
poOoTH, ane Hi B HAYKOBUX Hi B MPAKTUUHUX pe3yybTaTax, 1[0 aHOHCYE aBTOp, HOro
Hema.

7. VY npyromy po3aini Ha ctopiHili 50 aBTOp BKa3ye MIBUIKICTh HArpiBaHHSI
1000° C/c, a 'y BUCHOBKax 3 po3aily Ha cTopinii 60 ¢irypye WBUAKICTh HArpiBaHHS
1000° C/xB. Tak sika AiiicCHO MIBUAKICTh HAr'piBaHHS ?

8. Ha pucynky 3.11 HaBeneHa ekcrepuMeHTalbHa 3alIeXKHICTh MUTOMOTO
ornopy 6iHapHO1 cymimi rpadir + kapOin kpemHio. Hespozymino, yomy rpadik mae
JeKiJIbKa JTOKATbHUX MaKCUMYMIB, 3 UMM 1€ TIOB’s13aHO?

9. Hackinbku BHAHO 3 poOOTH, TeMmIiepaTypy aBTOp BHMIpIOBaB 3a
JIOTIOMOTOI0 3MiHM (I3MYHUX BIACTUBOCTEH «3pa3KiB-CBiJIKiB», OIHAK € OLIbII
TOYHIIII1 METOIM BUMIpPIOBaHHS, HANPUKJIIA] BUKOPUCTAHHS MIPOMETPY UM Tepmoriap?
Yomy Oyno 06paHo METONUKY «3pa3KiB-CBIIKIBY?

10. YV tabauui 4.1 aBTOp HAaBOAUTH CTPYKTYPY BUPOOHMIITBA €IEKTPOSHEepTil
B Ykpaini — y mepiog 2020-2021 pokiB. Hapasi micis mnoBHOMacIITabHOIO
BTOPTHEHHS IIS1 CTPYKTypa CYTTE€BO 3MiHmMJIacs. YoMy He Oynu B3sTI OUTBII CBiIXi
maui?

7. 3aranbHuii BUCHOBOK MO AMcepTaNiliHii podoTi

BBakaro, mo nuceprariiina pobora 3mo0yBada CTyIeHs JOoKTopa ¢imocodii
I'youncekoro Cemena MuxaiinioBuua Ha TeMy «YnockoHaneHHs: poOOTH
BHCOKOTEMIIEpaTypPHUX arperatiB 3 eJIeKTPOTePMIYHUM KHIUISTYUM [IapOM 3 METOHO
3MEHINIEHHS BUKHUJiB TAPHUKOBUX ra3iB) BUKOHAHA Ha BUCOKOMY HayKOBOMY PiBHI, He
MOPYIIIy€e aKageMidHOT TOOPOYECHOCTI Ta € 3aKiHYEHUM HAYKOBUM OCIHIKEHHSM,
CYKYIHICTb OTPUMaHUX pe3yJdbTaTiB SKOTO0 BHUpIIIye akTyajbHe 3aBIaHHs
MiABUIIEHHS €(QEeKTHBHOCTI BHCOKOTEMIIEpaTypHUX arperariB 3 ICEBAO3PIIKEHUM



eNEKTPOTEPMIYHMM IIAPOM Ta 3MEHIICHHs BUKU/IB IAPHUKOBUX Ta3iB. Juceprariiina
poboTa 3a aKTyanbHiCTIO, IPAKTHYHOIO IiHHICTIO T2 HAYKOBOIO HOBH3HOIO IIOBHICTIO
BIATOBI/IA€ BMMOraM YMHHOIO 3aKOHOJABCTBa YKpaiHu, 1o nepenbaueni B m. 6 — 9
«Ilopsimky mHpUCYIDKEHHs CTymneHs nokropa (imocodii Ta ckacyBaHHS pillleHHs
pa30Boi CrielianizoBaHol BYEHOI paJiy 3aKiIaLy BHIIOT OCBITH, HAYKOBOI YCTAHOBH PO
NPUCY/DKEHHS CTyIIeHs ToKTopa (imocodii» 3arBepmkenoro [Tocranosoro Kabinera
Minictpis Ykpainm Bin 12 ciuns 2022p Ne 44. Asrop amcepranii — I'yOuHCHKwMit
CemeH MuxaiiyioBud - 3aciyroBye Ha IPHCYIDKEHHS HOMY CTyNeHs IOKTOpa
¢inocodii B ramysi 3HaHb 14 «EnexrpuuHa imkeHepis» 3a cremiaipHicTio 144 —
«Tenmoenepretukay.

O¢iniiHni OTIOHEHT, AOKTOP TEXHIYHMX Hayk, CTapIINi JOCIITHUK,
B.0. YYEHOTO CEKpeTapsl Ta 3aBifyBad Jabopartopil

JOCIIIKEHb OIPOMiHEHOTO rpadity

InctrTy Ty Npo6eM 6e3MeKM ...

ATOMHHX eneKTpOCTaHuiI?IQHA}jI\{YK Hai] ~  Koctautua CIMEUKO

[Minmuc K.B. Cimeiika
3ACBIJITYYIO
3aBiTyBad BiAIiTy KaapiB

IT1b AEC HAH Yxpainu " Ipuna [IOTPEBHSIK



