BIII'YK

odiuifinoro ononeHra Kuuum Jlronmuny  |BaHiBHM Ha IHCEPTALiHY
poboty ['younchkoro Cemena MuxaiyioBida Ha TeMY «Y10CKOHAJICHHS
po0OTH BHCOKOTEMIIEPATypHUX arperarip 3 CJCKTPOTEPMIYHUM KHMILISHUM
IIapoM 3 METOI 3MCHIICHHA BUKH/iB TApHUKOBHX ra3iB», MOJaHy Ha
3100y TTs HAYKOBOTO CTYTIEHS JIOKTOPA dinocodii 3a crenianbHICTIO 144 —
TennoenepreTuka.

AKTYAJIbHICTH TEMH

Bucokuil MomUT Ha WTyuHHi rpadit Ta BUCOKOUMCTUM TPUPOAHHUH
rpadit y TakMx ranysax, sK AKyMYJIATOPHI  TEXHOJIONI, MeTanypris,
BUPOOHULITBO KkapOlopu3aTopiB, BUMAarac e(heKTUBHUX 1 EKOJIOI4HO
GHCTHUX TEXHOJOT . EJNEKTpoTepMidHMI KMIUIA4MH Wap (EKL) nanae
MOXJIMBICTh peajizyBaru Oe3lepepBHUH, KOHTPOJIbOBAHMM TPOIEC, W10
MOXKYTb 3a0€3MEUUTH 3HAYHE 3HHKCHHS CHCPrOBUTPAT, MiJBULIMTH SKICTh
MPOAYKTY Ta 3MEHIIMTH BHKMIM [1APHUKOBHX razis. Po3poOka Takux
TeXHOJIOTH Ha OCHOBI [MOOKOIrO PO3yMIHHS TEIIOTEXHOJION THHUX
rnapameTpiB — BaKJTMBUH KPOK 110 iX IPOMUCIIOBOT peaizaLii.

Jluceprauiiina podora ['yOrHCHKOIO C.M. cripsmMoBaHa Ha po3poOKy 1
OOrpyHTYBaHHs  €(PCKTUBHMX KOHCTpYKLiH 1 pexumiB  pobOTH
rcokotemneparypunx arperaris 3 EKIIL AKTyaJIbHICTh ITJICHIIIOETHCA
THM, 110 Ha [PaKTHIl ICHY€E 4YHMMaJIO HEBUPILICHUX TNHTaHb 1OAO0
ONTHMAJIbHOTO ~ BHOOpY  TEMJIOBMX 1 CJIEKTPUYHMX nmapameTpiB
0OyMOBJIEHHX ~ 3aKOHOMIPHOCTAMH EKIII, ckiagoM Marepiajny [apy,
ripoaiHaMIYHUMK PEKUMAMM.

TakuM 4HHOM, TEMa POOOTH MOBHICTIO BiANOBIIAE CYYaCHUM
BUKJMKaM PO3BUTKY BUCOKOTEMIIEpATypHHUX 1poiieciB 1 0€3yMOBHO €
AKTYaJIbHOIO.

Pesynbratn  guceprauii - Oyin OTpHUMaHi TP BUKOHAHHI ~HAYKOBHX
JOCHI/UKEHD 32 KOHKYPCHUMH JIEPXKOI0/KETHUMH poboTamMM Ta B paMKax



MIKHAPOIHMX MPOEKTIB BIAMOBIAHO 10 TEMaTHHHUX ranis YAYHT na
kadeapu €HEpreTMYHMX CUCTEM Ta enepromenemkMenTy:  «Po3podka
TEXHOJIOTTi BUPOOHUIITBA IHHOBALIIHHIX KapOIOpH3aTOPIB Ta OTPUMAHHS Ha
ix OCHOBI CHHTCTHUHMX 4aByHIB BHCOKOT SKOCTD» (0122U001800),
«Po3pobKa IHHOBALIHHOT «3eIeHO TexHOJOril rNOOKOi MepepoOKH
Byrijls 3 METOI0 OTPUMAHHA TEPMOAHTPALMTY Ta ITy4HOro TIpadiry
BrcoKoi sxocti» (0121U109528), «Feasibility study of high temperature
refining of anode material» (X077E10002), «Po3pobnenus TEXHOJOT11
BUPOGHHMITEA rpadiTy JUIs NITiH-10HHUX axymysTopis» (0118U005464)

3arajibHa XapaKTepucTHKa podoTH.

Jluceprauiiina podoTa € pyKONHCOM 3arajlbHUM o0csiroMm 132 CTOpIHKH
3araTbHOr0 MAIIMHOMHMCHOrO TEKCTY Ta MicTUTD 18 Tabauill, 45 pUCYHKH,
6iGniorpagiunuil crimcok 3 122 keperna 14 TOJIaTKH.

JlucepTailiio BUKOHAHO B YKPaTHChKOMY NEPKABHOMY YHIBEpCUTETI HAYKH
i rexnostoriii (YAYHT).

YV BCTYNi HaBEJEHO aKTyalbHICTD octipKentst, chopMyIbOBaHO METY |
3aBjaHHd, OpeAMeT Ta O00’€KT JOCIHIUKeHHs, HayKoBy HOBH3HY Ta
[IPAKTHYHE 3HAYCHHsI OIEPIKAHUX pesynbTaris. Takok HajlaHi JAHHI 11100
ry6nikamii Ta anpoodaii pe3ysbTaTiB AucepTauir.

[epwmii po3ain aucepraumii — niTepaTypHUi oI - MOB'I3aHUN 3
OOIPYHTYBAHHAM 3aBaHb AOC/IDKEHHSA, TAKNX AK BU3HAYCHIA OCHOBHMX
LCILIOTEXHOMOr i JUIs  BIIPOBAKEHHS €JICKTPOTEPMIYHOIO  KHUILIAYOTO
wapy (padiHyBaHHs Ta rpadirtailis MWTYYHOIrO 1 MPHPOAHBOTO rpadity),
OTPUMaHHS BOJAHIO HLIJIAXOM Miponisy MNpUpOIHBOTO rasy. BuHaueHO
OCHOBHI MIJIAXH MiIBUIIEHHS e(DEeKTHRBHOCTI POOOTH neueit 3 EKII, B Tomy
yucai  BHKOPUCTAHHS TEIJIOTH TOTOBOIO  MPOIYKTY, Ta pO3IEHHS
onepariiii HarpiBy CHpOBHHH Ta il BATPUMKH [IPH BUCOKIit TemIeparypl.

Jlpyruii po3aij [PUCBSUCHUH BU3HAYCHHIO napameTpiB poOOTH TMedeH
EKI nns  oTpuManHsi rpadiTy aHOAHOT skocTi. Jlisi BUPILIEHHS LbLOTO
3ajaHHs  Oy10 CTBOPEHO  OpHIIHANbHY KOHCTPYKI[IO ~ KaMepHOI
BHCOKOTEMIIEPATYPHOT Tedi 3 HACTYIHHUMH  IapameTpami. t=3000°C,
memuakicts  Harpisy  100-1000°C/xB.  CTBOPEHHIO neyl  TiepelyBaio



TeOpeTHdHe  AOCIIUKCHHS poO3MoAiNy  TeMIeparyp y Harpisadl 3
rpagiToBaHOi MOBCTI.

Tperiii  po3ain  podorn MICTHTb  pe3yJbTaTh CKCNEPUMCHTAILHUX
JOCIIUKEHb TETUIOBUILICHHS Yy eJIEKTPOTEPMIYHOMY KUILITIOMY mapi, Kl
BH3HAUAIOTH PIBHOMIPHICTH TEMIEpaTypHOro Inojs Mo BUCOT1 LUAPY,
vosonsicTs  Bukopuctanns  EKHOID y TypOyNIEHTHOMY — PEXHMI
[ICEBIO3PI/UKEHHSA, BUKOPUCTAHHS OiHapHUX ~ CyMIlEH rpadita Ta
KaTasi3aTopa Ha OCHOBI KapOi/ty KPEMHIIO.

YergepTHii po3ain NOB'A3aHUH 3 PO3pAXyHKAMH BHUKHU/IIB MapHUKOBUX
ra3iB npv BUPOOHMIITBI IITYYHOIO rpadity Ta padiHyBaHHA NPUPOAHBOTO
rpapiTy MO TEXHOJIOTIAM L0 BUKOPHCTOBYIOTb Y MPOMKCIIOBOCTI 3 Mevamu
Auecona un KacrHepa ta 0e3repepBHoio texnonoriero EKII. TTopiBHsHHS
[mokasajio, 110 TepMidHe padiHyBaHHSA TPUPOIHLOTO rpadiTy NpaKTHIHO
He 3MIHIOE BUKHJIM NTAPHHKOBUX TasiB MpH nepexoni na texuonorito EKHI,
B TOI 4ac K Npv BUPOOJEHHI LITYHHOIO rpadiTy BUKHAM 3MEHLIYIOTHCS

Ha 40-50%.

I’ siTuii po3aist 1no'asanuil 3 pO3pOOKOI0 YIOCKOHAIEHUX KOHCTPYKILIH
neweit  EKII , siki JI03BOJISIOTH  IJBUIIMTH eHeproe)eKTHUBHICTB,
[POJYKTUBHICTh arperaris Ta gKicTh roToBOi mpoxykiti. OcobanBo ciil
BiN3HAYUTH  OOIPYHTYBaHHS  BMKOPHMCTAHHA TeruloyTijizaropa A
[iirpiBy CUPOBMHH [1E€PEJL 3aIpy3KOL0 J10 [iedi, W10 POBOAMIIACS LLISAXOM
MATEMATHUHOTO  MOJICIIIOBAHHS  HPOICCIB TCMIOOOMIHY B Kamepi
yTUII3aTOPa 3 KUIISTYUM LIAPOM,

YV BHCHOBKAax y3arajbHEHi OCHOBHI HAyKOBI Ta MPAKTUYHI pe3ybTaTH
OTpUMaHi B AMCEPTaLii.

Cryninn OOTpPYHTOBAHOCTI HAYKOBHX IOJIOKRCHD i BHCHOBKIiB Ta IX
JIOCTOBIpHICTb.

HaykoBi [0JI0KEHHs 1 BHCHOBKH, HaBejeHi y aucepraiii, oTpuMaHi
ABTOPOM B OCHOBHOMY LISXOM EKCICPUMCHTATIBHHX JNOCTIKEHb Ha
BHCOKOTEMIIEpATypHiil KaMepHiil nedi . 10 MOJICIOC PEKUMH HarpiBy
cuposuun y EKII, naboparopHiil  ycTaHoBIll 3 eNIeKTPOTEPMIYHUM
KUTUISTIHAM TIAPOM Ta XOJIOAH1H rigpoarHaMiuHii Mozenl.



JIOCTOBIPHICTb ~ PE3YJ/ILTATIB NOCHIKEHb  3a0e3nedyeHa  KOPEKTHONO
1OCTAHOBKOIO  3aBJaHb  BUKOHAHMX  JIOCJIJUKEHb,  3aCTOCYBAHHAM
OPUTIHAJBHUX EKCIIEPUMCHTAJIBHIX  YCTaHOBOK i cy4acHHX METOIIB Ta
MPUAiB BUMIPIOBAHHS (I3MYHIX BEINIHH, BUKOPUCTAHHAM BIJIITOBITHUX
METO/1iB 00pOOKHM OTPUMAHUX EKCIIEPUMEHTAILHHX pe3yJbTaTiB.

JIOCTOBIPHICTH  PE3yJIbTATIB  MOJC/IOBAHHS 3a0e3MeyeHO  KOPEKTHICTIO
MareMaTUYHUX  TOCTAHOBOK  3aaa4,  BHUKOPUCTaHHAM B po0oTI
(pyHIaMeHTaILHUX MOJIOKEHB Teoplii TerIoMacooOMIHY Ta
riApOAMHAMIKH, 3arajbHONPUAHATHX CY4aCHHX METO/IB MaTeMaTHYHOTO
MOJIEJIIOBAHHS.

HaykoBa HOBH3HA po0OTH Ta BAK/IMBICTH OJePKAHUX Pe3y/ibTaTiB 11
HAYKU i NPAKTHKH.

Jlucepraiis CrpsiMOBaHa Ha BHPILICHHA BaKJIMBOT HAyKOBO-TEXHIYHOT
3a7aui MiBUIICHHS €)EKTUBHOCTI TeueH 3 EKIII Ta 3MeHIIeHHs BUKHUIIB
NAapHUKOBMX  ras3iB  IUIAXOM  BJOCKOHAQICHHA — PEKNMHHUX Ta
KOHCTPYKTMBHHX [Mapamerpip ix podoTH /s BUCOKOTEMIIEPATYPHUX
1pouecis padinyBaHHs MIPUPOAHOTO rpadity Ta OTPUMAaHHS IITY4HOrO
rpadiTy, a TAKOXK KaTaJITHYHOIO MpoJizy METany.

HoBi HayKoBi pe3ynbTaTi OTPUMaHi aBTOPOM MONATAloTE B HACTYITHOMY:

|. Brepme Ha OCHOBI CKCHEPUMCHTAJIbHHX JOCIIJKEHb  OTPUMAaHO
napamerpu poboru nedeid EKLI st rpagitauii aHTpanuty ( TPUBAJIICTh
BUTpUMKH T = 55-60 XB Ta TemMIeparypa narpisy 3000°C) Ta padiHyBaHH:A
npupoaHoro rpadiry ( Temieparypa 06pobkn 2800 -3000°C, TepmiH
06pobku 5-10 xB), Mo 3ade3meuye SKICTb TOTOBOTO TMPOAYKTY Ul
BUTOTOBJICHHS AHOJB JITiH-IOHHIX aKyMYIISTOPIB.

2. Bnepme upu narpisi y EKII excnepuMeHTanbHO MATBEPLKEHO
HEPIBHOMIPHHI  PO3MOJLT  CJIEKTPUYHOro  Onopy 3a BMCOTOIO  LIApY.
BeanunHa MUTOMOIO OMOpY IiJABUILYCTbCS 10 MIpi 3aHYPCHHS Y LIap 3
iforo moBepxHi. HepiBHOMIPHICTb MMUTOMOrO ONOPY 3a BHCOTOMO ILIAPY
3MEHIIYETHLCSl 3 TIABMIICHHAM  TEMIEPaTypH. Pisuuus y po3noauii
[OTYKHOCTI, siKa TOB’si3aHa 3 HEPIBHOMIPHICTIO €JIEKTPUYHOrO OMopy Mo
BHCOTI 11apy, MOXKE TIPU3BECTH 10 NICPETIajly TeMICpaTyp 50-60 °C.



3. Bmepuie ekcriepyMEHTAIbHO T0BEACHO nemoxkmBicTs Harpisy y EKIII
dpakiiit rpadity MaTMx po3MipiB y TypOYJIEHTHOMY PEKHMI KUITIHHA, 110
[1OB’S3aHO 31 3HAYHMM POCTOM CJICKTPHYHOIO OIIOPY KHIUIAHOTO HIapy Ha
1-2 nmopsiaKu.

4. Bnepiiie €KCIEPUMEHTAILHO ocHikeHo HAarpis OiHapHOi CyMmilil
«npuponHiil rpadit + kapOin kpemuito» y EKHI. BrsHaucHO BEINHUHH
[IUTOMOI'O €JIEKTPUYHOro Ornopy mapy B 3aJICKHOCTI BiJl TEMIIEPATypH.
OTpHMaHO BEJIMYMHY TeMIIEpaTypH 1000 + 50°C mpu AKiii criocTepiranocs
pi3Ke 3MEHILEHHS O1opy ncesno3piakenoro wapy y 8-10 pasis, noB’s13aHe
3 BULHOBJICHHAM OKCH/IHOT IU1iBKH Ha yacTkax SiC.

5. Brepue Ha OCHOBI aHajisy BUKM/iB MApHUKOBMX TrasiB IpH
BUPOOHMITBI rpadiTy aHOIHOro Kjacy Juld yMOB Yipainu 10BEACHO, 110
MpU TEPMIYHOMY padiHyBaHHI TIPUPOJIHOTO rpadiTy 3aMicTh XIMIYHOTO
padinyBaHHs €MICisi MapHUKOBHMX razip IMpakTUYHO 3aJIMIIACThCA Ha
O/HOMY piBHI. BUpOOHHMITBO LITY4HOIO rpadity aHOAHOI AKOCTI B nevax
EKIL jac 3mory 3HU3WUTH BUKWIAM [TAPHUKOBMX razis na 40-50%
IOPIBHSAHO 3 TPAJMIIAHUMH TexHoorisMH rpadiraitii y nedax AuecoHa 1
KactHepa.

6. TlpakTu4Ha WiHHICTH  OTPUMAHUX pesyjbTariB  nondrac y
HACTYTMHOMY:

I. Pesynbrath poOOTH BHUKOPHCTaHI MpH npoextysanti neul EKLI B
paMKax IpaHToBoi yroan I'OpH30HT - €apona 101058100 Bix 22.0.6.2022
poky. "TexHomnoris [IBMIKOOUOTO  KaTaJITHYHOTO  peaxkTopa 3
eJIEKTPUYHKUM HarpiBaHHsM JUld CKOPOUCHHA Bukuais CO2*

2. Po3pobneno iHHoBauiiny KOHCTPYKIITO KaMepHOT
ucokoTemreparypnoi nedi (3000°C), ska 3a0e3reuye  MoJICJIIOBaHHs
Tepmiunol 06podku y EKLI 3 mBuakicTio Harpipy ne menu 1000°C/xs.

3. 3amporoHOBAaHO JIUCKPETHO HeTepepUBHI PEKIMU TEPMIYHOT 00poOKH
BYTJICIIEBOT CUPOBMHHU Ta koHcTpykuito nedi EKII st ix peasizawii, AKi
3a0e3nedyloTh HEOOXiHy #KICTh TOTOBOIO TMPOXYKTY Ta M1IBULLIEHHA
poaykTuBHOCTI yaBivl ([TaTeHT Ha KOPUCHY MOICTH 154510).



4. 3anpornoHOBaHO KOHCTPYKLIO reui 3 yTHI3aLi€l0 TErIoTH roTOBOTO
MPOAYKTY 1 MiirpiBOM CHPOBMHM 3 BUKOPHUCTAHHIM TerI000MIHHUKA
KHIUIAYOrO Iapy 0€3 BTOPUHHOTO 3a0pyIHCHHS OYMIICHOTO rpadiTy
(3asBKa Ha KOPUCHY MOZENb U202400858 Bix 20.02.2024, PimenHs mpo
JIepKaBHY PeccTpalito KOpUCHOT mosteni 10.06.2024)

5. PesyabTaTd poOOTH BUKOPHCTaHI y HaBHaIbHOMY npoueci Kadeapu
CHEPreTHYHMX CUCTEM Ta EHEPrOMCHCLKMEHTY HMeTAY 1py BUKJIAIaHHI
KypCIB «BucokoTeMIiepaTypHi TErJIOTEXHOJOTIUHl  IIpolecH  Ta
YCTAHOBKHY.

OcoOucTuii BHECOK 3100yBava 1ojsrac y HaCTylTHOMY.

po3poOKa KOHCTPYKI 1a00paTOPHUX YCTAHOBOK, METOAMK MPOBEACHHSA
eKCIIepUMEHTAIIBHUX JIOCII/DKeHb, y4acThb y JOCITiKEHHSX Ta 00poOKa iX
pesyJIbTaTiB, PO3pOOKa IHKEHEPHUX pillicHb 111010 YJIOCKOHAJICHHS neven
3 EKILI; po3poOka MaTeMaTH4HMX MOJENCH nabopaTopHOi KaMepHoi medl
Ta TeNyIOyTHIi3aTopa, a TAKOXK NPOBE/ICHHA PO3PaxyHKOBO-TEOPETHHHHUX
JIOCITIKEHb Ha X OCHOBI.

MoBHOTA  BUKJAJEHHS  OCHOBHUX  MMOJIOKCHDB auMceprauii - B
onyoJ1iKoBaHUX podoTaXx.

OcHOBHI MaTepianu Juceprari npejacrapieni y 18-TH JIpyKOBaHHX
[paLsx, B TOMY YHCII 4 cTaTi BXOATh /10 HAYKOMETPHUHOT 0a3u Scopus; 3-
x marentax Ykpainu; 4-X Marepianax kondepenuiii. Bei myOmikauii
MICTSATh pEe3y/abTaTi Oe3Mocepe/inboi podoTH aBTopa Ha OKPEMHX eTanax
OCIiUKEHb  Ta  BijoOpakaloTh OCHOBHI TIONOKCHHS Ta  BHCHOBKH
JMcepTaIiitHoT poOoOTH.

OCHOBHI  NOJOKEHHs 1 pe3ynbTati  podoTH J0MoBijaNuch 1
06roBOPIOBAIKCH HA 4 MIKHAPOHNX HAYyKOBHX KOH(pEepeHLIsAX.
Heo/1iku Ta 3ayBaKeHHs 110 AUcepTauiiinii poooTi.

. B mnepuiomy po3iiii aBTop po3risjiae JBI BHCOKOTEMIIEPATYpPHI
TEXHOJIOT OJlepKaHHs BOJIHIO HA OCHOBI MIPOJII3Y NPUPOAHBOrO Tasy Ta
TEXHOIIOTIT BUPOOICHHS rpadiTy JJ1si BUTOTOBJICHHA AHOJIB JITIN-10HHHX
akymynsrtopis. Ha Horo jaymky B came LHX TEXHOJOTISAX JIOLILHO



BMKOPHCTOBYBATH TpoLeC 3 eEKTPOTEPMIYHUM KHIITUUM [IAPOM. Yn
iCHYIOTh iHIII TPOLECH, JI& MOKJINBO BUKOPUCTOBYBATH EKII 1 B yomy
1lepeBaru caMe Lboro METOLy HArpiBy y KHIUITUOMY IIapi?

2. Ilpm po3polii KamepHOi BHCOKOTEMIICpaTypHOT ~ Iedl  aBTOp
CTBEPJKYE, 10 BOHA 3abe3nedye MOK/IMBICTH MOJIETIOBAHHS TPOLECIB
narpipy uactok y EKII, 1 aHOHCY€TbCHA weuakicts Harpiy 100-
1000°C/xB. B poboTi Hema JlaHMX 11010 JIMHAMIKH HarpiBy 4acTok vy
EKIL. Kpim Toro, aiameTp pobodoi KamepH KamMepHoT 1edi ckianae 40
MM, a HarpiB B110yBaeThCs 3 [OBEPXHi 1Wapy CHPOBUHH. SKUM HHHOM
JIOCATAETHCS BUCOKA HIBHMKICTL HArpiBy?

3.V jauceprauii aBrop 0araro pasiB 3raaye Temneparypy 3000°C sk
BEpXHIO Mexy padiHyBaHHA Ta rpagitaiii  ByIJCIEBUX marepiais.
BuHMKae MUTAHHSA, UMM O0OYMOBJICHE CaMe L€ oOmexeHHs”?

4. B d4erBeprOoMy pO3ILII aBTOp TPOBOIMTEH TOPIiBHSHHS BUKU/IIB
MApHUKOBHX Ia3iB MPH BUpPOOJIEHH] IITYYHOI'O rpadity y rnedax AvecoHa
ta KacTHepa, KOTpi TAKOK BMKOPHCTOBYIOTb CJICKTPHIHY €HEprito, sKa
MOske OyTH OJlep/KaHa Bijl BUIHOBIIIOBAJIbHUX JUKEPE eneprii. Homy Taxe
BeMKe  3MEHIIEHHS eMicil [apHHKOBMX rasiB  IpH nepexojl  Ha
texHostorito EKII?

5. B posaini 5 aBTOp PO3pOOMB MareMaTHdaHy MOJICITH OXOJIOKEHHS
o0OpobsieHoro rpadity 'y teruioyThizaropi. Posrnspases npouec |y
crasomy pesxkumi. [loscHiTh, Oymb Jacka, sK BpaxOByBalaci 3MIHA
pajlialiiiHoi ~ CKI1ajloBOT ~ TEIUIOBOIO  MOTOKY BiJl IIOBEPXH1 KaHajy
TpaHCHOPTYBaHHS rpaiTy y BEpXHiil YaCTHHI TersoyTHiizaTopa’

BojHodac CJij 3a3HAUMTH, 1110 3pOONEHI 3ayBaXKeHHs HE BILIMBAIOTH
HAyKOBMil pIBEHb JIMCEPTALLIT, HOBU3HY T4 JIOCTOBIPHICTH ii pe3y/bTaTiB.

BUCHOBOK OITOHEHTA
OpnepkaHi aBTOPOM HOBI eKCIIEPUMEHTANIbHI | TEOPETHYHI PE3yIbTaTH y
CYKYMHOCTI ~ PO3B'A3ylOTH  CKJIAJHE  HAYKOBO-TPAKTIHHHE 3aBJaHHA

MTJIBUILIICHHS e()eKTUBHOCTI meyert 3 EKII Ta 3MeHHICHHA BUKU/IIB
MapHUKOBHUX rasiB LIJIXOM BOCKOHAJICHHS PEKUMHMX Ta



KOHCTPYKTHBHUX —TapameTpiB X po0OTH IS BHCOKOTEMIICPATYPHHUX
rpoueciB padinysanHs NPUPOAHOTO rpadiTy Ta OTpUMaHHA IITYYHOTO
rpadiTy, a TaKOX KaTATITHUHOrO Mipodisy MeTaHy. Bpakaro, IO
mceprauis ['youncbkoro Cemena Muxaitnosuua "YIocKoHaNIeHHS poOOTH
BHCOKOTEMITIEPATYPHHX arperaris 3 eJIeKTPOTEPMIUHUM KUIUITYUM [IapOM
3 METOIO 3MCHILCHHS BUKH/IIB NIAPHUKOBUX ra3iB" BUKOHAHA Ha BUCOKOMY
HAayKOBOMY DPiBHI, HC TOpYyHIy€ IIPUHIIAITIB aKaJIEMIYHOT 7100pOUYECHOCTI Ta
¢  3aKiHUeHMM HAyKOBMM JIOCII/UKCHHAM, 34 CBOIM 3MICTOM Ta
othopmientsiM Bianosinae Haxasy MinicTepcTBa OCBITH i HayKH YKpaiHH
N4 Bin 12.01.2017 p. «[Ipo 3arBepKCHHA BHUMOI JIO o opMIICHHS
jcepTalii» Ta 3aJ0BOJIbHAE BHMOTaM [MoctanoBu KMY Ned44 Bin
12.01.2022 p (31 3MIHaMH, BHECEHUMU sriano Iocranosu KMY Ne341 Bin
21.03.2022 p) «IIpo sarBepukenHs Tlopsajiky NPUCY/UKCHHA  CTyNeH:A
noktopa Ginocodii Ta CcKacyBaHH:A pillICHHS Pa30BOl crielianizoBaHol
BUEHOT pay 3aKiIajly BUIIOT OCBITH, HAYKOBOT YCTAHOBH MPO MPUCYIKEHHS
CTYIEHS JIOKTOPA dinocodii», a T aBTOp 3acayropyec Ha MPUCYLKEHHS
oMy HayKOBOro CTYyIMEHs JOKTOpa disocodii 3a creuianbHICTIO 144 -
TenJI0eHepreTuKa, ramysi 3uanp: 14 - enekTpuyHa {HKeHepist

OditifHMI OMOHEHT, A.T.H., npodecop,
rpogecop Kadenpu KoMI FoTEPHHX TEXHOJIOT1H
JIHIPOBCHKOrO HALIOHAIBHOIO YHIBEPCUTETY
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