BIAI'YK
o(iIIITHOrO OMIOHEHTA Ha JUCepTaIliiiHy poOoTy
[IIBauka Jlenuca I'puroposuua

Ha Temy «TeroBa eeKTUBHICTD (PyTEpiBKM 0OEPTOBUX MEYEH /17151 BUPOOHUIITBA
OyaMatepiaiiBy,
MpeJCTaBIICHY Ha 3100yTTs CTymneHs JoKkTopa ditocodii
B raiy3i 3HaHb 13 «MexaHiuHa 1HXEHEP1s»
3a crnernianbHicTIO 133 «["amy3eBe MammHOOYAyBaHH S

AKTYaJIbHICTh TEMH AHCEPTALii.

JlocniKeHHsT IPUCBSYEHO aKTyalbHIA TEM1 ChOTOACHHS: BUBUYEHHIO MPOIIECIB
Terionepeaadl y (GacoHHMX BOTHETpHBaxX s (yTepyBaHHS OOEpTOBUX IEYeil,
3'SICYBaHHIO BIUIMBY (POPMH 130JISILIIHHOTO OCEPENIKYy Ha MPOLECH TeIJionepeaayi,
PpO3po0IIl HAYKOBO OOTPYHTOBAaHUX METOJIIB PO3paxyHKY Ta CTBOPEHHIO Ha iX OCHOBI
KOHCTPYKI1{ BUCOKOE()DEKTUBHUX BOTHETPHUBIB 3 M1JBULIEHOK TEPMOCTIUKICTIO.

[TpomuciioBicTh Oy/JIBEILHUX MaTepialiiB € MaJIMBOEMHOIO Tramy33io. biibina
HOoro yacThHa CHAIOETHCS B OOEPTOBUX Ieyax, SKI BCE 1€ € HEAOCKOHAIUMU
TETUIOTEXHIYHUMU MPUCTPOSMHU.

Tomy 1151 IABUILEHHS TETUIOBOT €(heKTUBHOCTI HEOOX1THO pOo3pOoOUTH OLIBII
MOBHY TEOPETUYHY MOJIEJIb MTPOLIECIB TEMIIOOOMIHY B IEYI.

Tomy s BBaxkaw TeMmMy JAHcCepTallii, fKa TMPHUCBIYCHA JOCIIIKEHHIO
TEPMOMEXaHIUYHUX HAMPYKEeHb, IO J1I0Th Ha (YTEPOBKY, 1 CTBOPEHHIO (yTEPOBOK 3
MIJBUILEHUM TEPMIYHUM OIOPOM, IO MIJABUIIYIOTh TEIJIOBY €(EKTHUBHICTH Ievi,
BEJIbMH aKTYaJIbHOIO.

Ouninka OOrpyHTOBAaHOCTI HAYKOBHX pe3yJbTaTiB  aucepTamii, ix
JAOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHM3Ha pe3yNbTaTiB JUCEPTALIHHOTO JIOCII/DKEHHS I[IOJIATaE B
HACTYITHOMY:

y CTBOPEHHI HaAYKOBHUX METO/IIB TOCI/PKCHHS 1 BIOCKOHAJIEHHSI 00€pTOBUX
neyei, 1mo 3abe3nevye MmiIBUINCHHS MPOTYKTHBHOCTI Ta 3MEHIIICHHS TETUIOBUX
3aTpat, MOKJIMBICTh BUOOPY palliOHAIbHUX MapaMeTPiB Ta PEXKUMIB iX poOOTH, a

caM¢C



» pO3pO0JICHO METOJIMKY, AQJITOPUTMH Ta TMPOTpaMHE 3a0e3MedeHHS IS
YUCJIOBOTO MOJIEIIOBAHHS TEIJIOrO peXuMy (QyTepiBKM Iedl 3 BU3HAYEHHAM
€BOJIIONIT TeMIepaTyp 1 TEIJIOBOTO TMOTOKY Yy BOTHETpPHBAX, IO Ja€
MOKJTUBICTh JTOCII/DKYBAaTH CTaH (YyTEpiBKM 3 aJanTalli€elo O Pi3HUX YMOB
eKCIUTyaTarii.

» BIIEepIe BCTAHOBJICHO 3aKOHOMIPHOCTI BIUIMBY JOJaTKOBOi TEIJIOI30JIAIT Ha
BUHUKHEHHS TEIJIOBUX MYJIbCAIliil sIK1 IHTEHCU(IKYIOTh TEIUIOBI Ta MaCOOOMiHI
IpolLIecH, B TIeYi, 10 € HOBUM €()EeKTOM, SIKUW BUSBICHUNA METOJIOM YHCIOBOTO
MOJIETTIOBaHHS.

» BCTAHOBJICHO, IIIO TiJBHUINEHUN TEPMIYHUH OMip (QyTEpiBKHA Ja€ MOXKIUBICTH
30UIBIIMTH Tiepeavy Temia marepiany 10 8%. Otpumani pesylbTaTramu
CBIIYaTh MPO MOXKJIHUBICTh MOKpaIleHHA e()EKTUBHOCTI Mpolecy oOpoOKu
MaTepialy 3a paxyHOK 3aCTOCYBaHHsI OUTBII PAIliOHAIbHUX TEXHOJIOTTYHUX Ta
TEXHIYHUX [TapaMeTpiB.

» BCTAHOBJICHO, III0 BHUKOPHCTAHHS JOJATKOBOI TEIUIOi30JAIlii B QyTepiBIli
3YMOBJIIO€ 30UIBIICHHSI MPOJYKTUBHOCTI TMeYl 1 € OUIBII JI€EBUM METOIOM
eHepro30epeKeHHs HIK 3a0l1a/KEHHSM NajauBa. BkazaHi JaHI MOXyTb OyTd
BUKOPHUCTAH1 JJIsl ONTUMI3AIliT pOOOTH TETIJIOBUX arperaris.

JIoCTOBIpHICTh ~ OTPUMAHMX  3700yBAYKOI  HAyKOBUX  PE3yJbTaTIB
3a0e3neuyeThCsl JOCIIKEHHIMU YUCIIOBO1 301KHOCTI pe3yibTaTiB MOJAEIIOBAHHS, 1X
EKCIIEPUMEHTAJIFHUM MMIATBEP/KEHHSAM 13 YCTAJICHUMH METOJMKAMU BU3HAYEHHS
MOXHOOK.

Otxe, B aucepTaiiiiHiii poOOTI TOCTAaBJIICHE HAYKOBE 3aBlIaHHS BHKOHAHO
MOBHICTIO, 3/100yBa4 ITOBHOIO MIPOIO OBOJIOIB METOI0JIOT1E€H0 HAYKOBOI JISIIBHOCTI.

Ouinka 3MmicTy auceprauii, il 3aBepuUICHICT, Ta AOTPUMAHHS NPUHUUIIB
aKajeMivHOI 100pOY€eCHOCTI.

3a cBoiM 3MICTOM AucepTalliiiHa podora 3700yBava IlIBauka /1. I'. moBHICTIO
BinnmoBigae CraHmapTy BuIoi oOcBiTH 31 cmemianbHOCTi 133 «[amy3eBe
MaIuHOOYyBaHHSI Ta HAMpsSMKaM JOCIIKEHb BIAMOBIIHO IO OCBITHHOI MPOTPaMH

«"amy3eBe MalIMHOOYAyBaHHS».



JlucepTariiiina po0oTa € 3aBEPIICHOI0 HAYKOBOIO TPAIC0 1 CBIAYUTH TPO
HasIBHICTh OCOOMCTOrO BHECKY 3700yBaya y MPIOPUTETHUN HAYKOBUU HaIpsM
"[lIbOB1  TOCIIJKEHHSI IIOJ0 OTPUMAaHHS HOBHUX MaTepiamiB, iX 3’€IHaHHA 1
o0pobnennsa" 3 3akony Ykpainu "IIpo mpiopuTeTHI HampsSIMU PO3BUTKY HAyKH 1
TexHiku" Ne 2859-1X Big 12 ciuns 2023 poky.

PosrnsHyBIM 3BIT MOAIOHOCTI 3a pe3yibTaTaMH MEPEBIPKH AMCEPTAIliitHOT
poOOTH Ha TEKCTOBI CIIBMAIHHSA, MOKHa 3pOOMTH BHCHOBOK, IO AHCepTalliiiHa
pobota IlIBauka [lenuca ['puropoBuya € pe3ylbTaTOM CaMOCTIMHUX JOCIIIKEHb
3100yBaya i He MICTUTh eJIeMeHTIB (panbcudikanii, KoMmismii, padbpukariii, rariaty
Ta 3amo3uyeHb. Bukopucrtani iiei, pe3yibTatd 1 TEKCTU IHIIMX aBTOPIB MalOTh
HaJIe)KH1 MOCUJIAHHS Ha BIJMIOBIIHE JIKEPEO.

MoBa Ta cTH/Ib BUKJIAeHHS Pe3yJabTaTiB

HuceprariiiiHa po6oTa HanmyMcaHa YKpaiHChKOIO MOBOIO Ta BHKJIaJ€HAa HAYKOBUM
CTUJIEM Cy4YacHOI YKpaiHCbKoi MOBU. P0oOOTa HammcaHa 3 NMpPaBWIBHUM B)KHBaHHSIM
TEXHIYHOI Ta creriaabHoi TepMiHojorii. Crocid moaaHHs pe3yabTaTiB TEOPETUUHUX
Ta MNPAKTUYHUX JOCIKEHb, HAYKOBHUX IOJOXEHb JUCEpTallii, BHUCHOBKIB Ta
peKOMeHJallid 3a0e3nevyloTh JIETKICTh Ta JIOCTYNHICTh I1X CHPUMAHATTS Ta
BUKOPHCTAHHS.

Jucepraiiisi CKIAAaeTbecsl 31 BCTYIY, YOTUPbOX PO3[LIIB, BUCHOBKIB, CIHCKY
BUKOPUCTAaHUX JDKEpENl Ta NOAAaTKy. 3arajJlbHUil oOcCsr aucepraiii CTaHOBUTH 169
CTOPIHOK.

VY BcTyni 0OrpyHTOBAHO aKTyalbHICTh TEMH, CPOPMYIIBOBAHO METY 1 3aBJAHHS
JOCIIIKEHHS, MPEJCTaBICHO METOJIOJIOTII0 JTOCTIKEHHS, TIIKPECICHO HOBU3HY Ta
IpaKTUYHE 3HA4YeHHs poOOTH, HABENECHO JaHI TPO ampodarlito Ta MmyoiKaIii
MaTepianiB AUCepTaLii.

VY po3auti 1 po3misiHyTO cydacHU# CTaH MpoOJieMH, KpUTUYHO MPOAHATI30BaHO
BIJIOMI KOHCTPYKTHBHI PIIIEHHS Ta MPEACTABICHO MOXJIMBI BapiaHTH Mi1JBUILIECHHS
TEIUIOBOI1 €(PEeKTUBHOCTI OOEPTOBUX Medel uid Bumnaidy OydiBelIbHUX MaTrepialliB 3a
PaxyHOK IiJIBUILIEHHS TEPMIYHOTO OMOpy (yTepyBaHHS rapsvyoi YaCTUHU TIeYi.

Y po3mini 2 OpoBeAeHO MOCTIIKEHHS €(PEeKTUBHOCTI BUKOPUCTAHHS TeYi.

BcranoBneHno, 1o 1ogaBaHHs 13011 B 30HY BUIIATY JI03BOJISIE €EKOHOMUTHU TEILIO,



0 BIAJAETHCS B HABKOJUIIHE cepefoBHIle dYepe3 Kopmyc. Ilpu upomy
IPOJYKTUBHICTh Te4l 30UIBIIYETHCSA, a EKOHOMis TajuBa TMNpH Tid  Ke
IIPOJIYKTUBHOCTI, TOOTO €KOHOMisl TeIlla uepe3 KOpIyc, MiABUINYE e(PEKTHUBHICTH
BUKOPHUCTAHHSA TEYi.

VY pozainax 3 1 4 gochipKeHo pO3MOILI TeMIiepaTypu B (pyTepiBIli 1 B IEPETHHI
nevi. BuBueHo mnepioguuHiCTh TemrepaTypHoro mnoisi B ¢ytepiBmi. Ha ocHoBsi
HECTAI[IOHAPHOTO PIBHSAHHA TeIUIONepenadl BpaxoBYBaJM HIBUAKICTE OOEpTaHHS,
MIJBEICHHS TEIUla BiJ ra30BOTO IMOTOKY, BIJBEAEHHS TEIUIa 4Yepe3 KOpIyC medi i
obepranus (yrepiBku. Temro mnepemaBajiocs BiA Tra30BOro MOTOKY 1 Harpitoi
dyTtepiBku g0 Marepiany. KpiMm Toro, marepiaji MoCTIHHO pyXaeThCs MO BHYTPIIIHINA
MOBEPXHI (PyTEPiBKU.

PoGoTta meui mojenmoBanacs 3a JOMOMOTOI0 HEIIHIMHOTO HECTalllOHAPHOTO
PIBHSIHHS ~ TEIUIONPOBITHOCTI B IMWJIIHAPUYHMX KOoOpAWHaTax. Y posaum 4
MPEJCTABIICHO EKCIEPUMEHTAJIbHE JIOCHIPKEHHS, TIOB'sI3aHe 3 HEOOXIJIHICTIO
BU3HAYCHHS TEMIIEPATYPHOTO TMOJISI 1 OIIHKM KOPEKTHOCTI MaTeMaTUYHOI MOJEN Ta
METOJIMKU PO3PaxXyHKy TEMIIEpAaTypHOIO TMOJs BCEPEIWHI BOTHETPUBKOTO Tija.
BunpoOyBaHHSI IpOBOJMIIKCS B €JIEKTPUYHIN Meyl.

BucHOBKM Ta mpakTHYHI PEKOMEHAIlli, 110 BUIUIMBAIOTH 3 MPOBEICHOTO
JOCTIKEHHS, € CyTTEBUMH 1 MAIOTh TEOPETHYHE Ta MPAKTUYHE 3HAUYCHHS.

HMuceprartiitna podoTta odopmieHa BiANOBIIHO 10 BuMor Hakasy MOH VYkpainu
BiZ 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 10 O(OPMIICHHS JUCEPTALIIi.

OnpuwiroaHeHHs pe3yJIbTATiB JUCepPTaAliHHOI po00TH

HaykoBi pesynpTaTé aucepTtailii BHUCBITVIEHI y 14 HayKoBUX ITyOJIKaIisX
3m00yBaua, cepen Akux: 9 CTaTTl y HAyKOBUX BHUIAHHSX, BKJIIOYCHUX Ha JaTy
omyOIIKyBaHHS /10 MEPENiKy HAyKOBUX (paXxOBHX BHAAHb YKpaAiHU Ta MIKHAPOIHUX
MeploOUYHUX BUJAHHAX; | CTaTTss y TEpIOJAUYHUX HAYKOBUX BHUJAHHSX,
npoinjekcoBanux y 0azax nanux Web of Science Core Collection ta/abo Scopus;.

Takox pe3ynabTatu aucepranii Oynmu ampoOoBaHi Ha 4 HaykoBUX (DaxOBHX

KOH(epeHIisX.



BBaxar, mo omnucaHi B AHCEpTaliifHIA poOOTI HAyKOBI pe3yiabTaTu
MOBHICTIO BHUCBITJIEHI y HayKOBHX myOmikamisx. 3700yBauka IOTpUMYBaiach
NPUHIIUIIIB aKaJAeMI4HOI JOOPOUYECHOCTI MPU HallMCaHHI CTaTeH.

HenoJuiku Ta 3ayBaskeHHs1 10 JUCepPTALiiiHOI po00oTH

1. YV ngpyromy po3auii MOJAaHO 3HAYHY KIABKICTh TrpadikiB, sKi
B1J00paxaloTh Pi3HI MapaMeTpH, OTPUMaH1 B Pe3yJbTaTi YUCIOBUX PO3PAXYHKIB
I8 OCHOBHHMX KOHCTPYKIIM Tme4Yel 3a MeTOJaMH «CyXOTo» 1 «MOKPOTO»
oOmalifoBaHHS CUPOBHMHHHUX MaTepiaiiB, a TaKOX aHaJOTiI4HI 3aJeXKHOCT1 s
nevel 3 BUKOPUCTaHHAM (QYTEpiBKH 3 TEILIO130JIAIIIEO.

2. B anamizi edexkTUBHOCTI J0AATKOBOi Temuoi3omsamii ¢yTepiBKu
BAXXJIMBO BpaxyBaTH MOXJIMBI PHU3UKH aKyMyJdlili Temja B caMmid 1edl,
0COOJMBO B KOHTEKCTI BHUCOKHX TemmepaTyp. HeoOXiiHO peTenbHO AOCIIAUTH
MOJJIMBICTh MEpEerpiBy J€sSKUX JUISHOK Ta BIUIMB I[bOrO SBUINA Ha
JOBrOTpUBAJYy €KCIIyaTallllo arperary.

3. B d4erBepromMy po3Aui HE BKa3aHO, YM BpaxoByBajacs Ta
KOHTPOJIIOBAJIACS TEIJIOBA 1HEPIlisA PyTepOBKH i Yac eKcrnepuMeHTy. TermnoBa
1HEepIIisl MOX€ BIUIMBATH Ha IIBUJAKICTh JOCSATHEHHS CTaI[lOHAPHOTO TETJIO0BOTO
MOTOKY Yepe3 BOTHETPUBH.

4. BukopuctaHa B poOOTi yCTaHOBKa JJis BHIPOOYyBaHHS 3pa3KiB Ha
po3TAr HecepTudiKOoBaHA, BUMIPIOBAJIbHI MPUCTPOi HE MOBIPEHI, JOCTOBIPHICTH
OTpUMAaHMX Ha HiM JaHUX HE BEepU(]PIKOBAHO.

5. BaxiuBo BHU3HAYMTH, SIK CaM€ BpaxoByBajacs Ta KOHTPOJIIOBajacs
TETJIOTHEPIIHHICTh Ta TEIJIOBI BTPATHU €JIEKTPUYHOI HArpiBaJlibHOI Tedl TUIY
CHO-34,5-2/16. lle w™moxe BIUIMBaTH Ha CTaOIIBHICTE Ta OJHOPITHICTH
TEMIIEpaTypPHOro peXuMy B poOoUiil Kamepi.

6. IlorpiOHO Oinbmie aeTased MIOJ0 METOJAUKHU BCTAHOBJIEHHS Ta
kaniOpyBanHsa Tepmornap. Hanmpukinan, yn mpoBoguiacs mepeBipka Ta KOPEKIlis
iX OKa3aHb Yy XOJOJHOMY Ta rapsduoMy CTaHl Mepej eKCIepuMEeHTOM, 1 K1 caMme
METOJY BUKOPUCTOBYBAIMCS JJIs I[HOTO.



BBaskato, 1m0 BuCIIOBNEH] 3ayBaxkenHs He € BU3HAYAIbHUMHU | He 3MEHIIYIOTh
arajibHy HayKOBY HOBHM3HY Ta NPaKTHYHY 3HAYUMICTB pe3yJIbTaTIB Ta He BIIMBAIOTH
Ha NIO3UTUBHY OLIHKY AMCepTaliiiHOT po6oTH.

BucnHoBok npo AMcepTauiiiny po6ory

Beaxalo, mo muceprauiiina pobora 3106yBaua crymnews AOKTOpa (inocodii
Bauka Jlenuca I'puroposuua na Ttemy «Temmosa e(eKTUBHICTE  (yTepiBKHU
00epTOBUX TMedell s BHPOGHMITBA OynmartepianiB» BHKOHaHa Ha BHCOKOMY
HAayKOBOMY pIBHi, He MOpyLIye NPHHIHUITIB aKaJemiuHoOl Jo0podecHOCTI Ta €
3aKIHYEHHM HayKOBHM JIOCTI/KEHHSM, CYKYMHICTh TEOPEeTMYHHX Ta IIPAKTUYHUX
PE3yJIbTATIB AKOrO pPO3B'si3ye HayKoBe 3aBAaHHs, 110 Mae€ iCTOTHE 3HAYEHHS IS
ramnysi «MexaHiuHa IHKeHepist».  Jlucepraniiina pobora 3a akTyansHicTO,
NMPAaKTHYHOIO LIHHICTIO T4 HAYKOBOI HOBM3HOK IMOBHICTIO BI/INOBiZlae€ BHMOram
AMHHOTO  3aKOHOZABCTBA VYKpaiHW, w0 nepenbaueHi B m6 — 9 «Iopsinky
NIPUCYIUKCHHSL  CTYNEeHs J1oKTopa (imocodil Ta CKaCyBaHHsl pILlIEHHS pa30BOl
CIieniami3oBaHoi BueHOT Palli 3aKialy BHUILIOI OCBITH, HAyKOBOi YCTAaHOBH po
HMPHCY/DKCHHS CTyneHs nokropa dinocodiin, 3atepmkernoro [TocTanoromwo Kabinery
Minictpi Ykpainu Bix 12 ciuns 2022 p. Ne 44,

3no6yBau IllBauka Jlenwca I PUTOpPOBHYA  3aCIYrOBYE Ha IPUCYKEHHS
CTYNeHs nokTopa ¢inocodii B ramysi smams 13 «MexaHiuna IHXKeHepis» 3a

crewianbHicTio 133 «Ianmysese MaIIHHOOY IyBaHHSI.

Odiniiinmii ononenr,

KaHIMIAT TEXHIYHUX HayK,

JIOLEHT , Kaepu rany3eBoro
MAalIMHOOY IyBaHHs Ta MEXaTPOHIKH

Hauionanssoro yHiBepcurety «ITonraBchka =
nonitexHika imeni IOpist Konapatrokay - E\AI/IKOHI/I HECTEPEHKA

HauionansHoro ynisepcy
nositextika imeni FOpi \
JAOKTOpP TEXHIYHUX HayK,\[}

Onena CTEITIOBA
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