PELHEH3IA
Ha JUcepTariiiny podoTy
[IIBauka /lenuca I'puroposuua

na temy «TenioBa edpekTHBHICTH (pyTepiBKH 00epTOBUX MeYen 15
BHPOOHHITBA OyAMaTepiaiB»
TpecTaBieHy Ha 3000yTTs CTyHeHs qoKTopa (inocodii
B rayysi 3HaHb 13 MexaHiqHa iHXeHepis
3a crenianbHicTiO 133 [Namy3eBe MalInHOOYAyBaHHS

AKTya/IbHICTh TEMH AUCEPTALII.

Jlis  obmajeHHss CUPOBMHHMX MarepiaiiB, 10 BHUKOPHUCTOBYIOTbCS B
OymiBeNbHil ramysi, IMPOKO BUKOPHUCTOBYIOThCS BHCOKOTEMIIEpPAaTypHi 00epTOBi
meui, sKi XapaKTepU3YIOThCS CYTTEBUMU BUTpaTaMy MPUPOAHOIO rasy Ha i
POLECH.

Onnicro 3 aKkTyaldbHUX 3a7a4 Ha ChOrOAHI B YKpalHi € IiJBUILEHHS
eHepreTUuHoi e(EeKTUBHOCTI TEIIOTEXHONOTIYHOrO OOJaJHAHHS, 30KpeMa I
00epTOBUX Teuel, 3a paXyHOK 3MEHILEHHsI TEeIJIOBUX BTPAT KOHCTPYKTHBHUMHU
eleMeHTaMu. BiACyTHICTh JOBIOBIYHMX BOTHETPUBKUX MaTepialiB 3 BUCOKHMHU
1301ALIHHMMHU BJIACTUBOCTSAMHM TIPH3Bea J0 HEOOXiIHOCTI CTBOpeHHs (yTepiBKU
mevi 3 IABMINEHWM TEPMIYHHUM OMOPOM 3a pPaxyHOK BCTaHOBJIEHHS B HIH
J10/IaTKOBOI BOJIOKHUACTOT TEILI0130JISILIi].

BcTanoBiaeHHsT [0OAATKOBOI TEIUIOI30JA1Il, OKpPIM 3MEHIIEHHS TEIIOBUX
BTpAT, I[PU3BOAWUTL 1 JO 3MEHIIeHHS Macu ¢yTepiBkA. TakoxX NpU 3MiHI
KOHCTPYKLIi (yTepiBKH 3MIHIOIOTHCS 1 TepMOMeXaHiuHI HaBaHTAXEHHS B HiM.
OnHak TpU [bOMY 3aJMINAIOTHCS HEBUPILIEHUMM IUTAHHS, 110 IOB’A3aHi 3
PO3pOOKOI0 HAYKOBO OOIPYHTOBAHUX METOIUK PO3PaxyHKY TEMIIEPaTyPHHUX MOJIB
Ta TEPMOMEXAHIUHUX HAIPyKEHb B 3MIHEHHUX KOHCTPYKLIiAX (yTepiBKU. AHami3
HasBHUX HANpy)Ke€Hb JO3BOJHTH MPOTHO3YBATH 3arajibHUW CTaH Iedi B Ipouecl
poOOTH, a TaKOXK HAacTh 3MOTY CTBOPIOBATH e(peKTHBHY 1 HaIiliHYy KOHCTPYKILIiO
dbyTepiBKH.

MeTtoto aucepTamiifHoi poOOTH € PO3pOOJEHHS METOIMIB JOCIIIKEHb 1
BH3HAYEHHS BIUIMBY TEPMIUYHOTO OMopy PyTepiBKM BUCOKOTEMITEPATYPHOI 30HU Ha
TEeMIIepaTypHO-TEIUIOBUH  peXUM O00epTOBOi TMedi; CTBOpPEHHS HaAlMHOI B
eKCIulyaTallil KOHCTPYKIil (yTepiBKM 3 MiABUIIEHHM TEpPMiYHUM OIOPOM Ta
BU3HAQUEHHSI BIUIUBY TeOMeTpil Temsoi3omsiuii B (acoOHHUX BOTHETPUBAX Ha
Mpolec TerIoOOMIHY B TMedi; METOJaMM MaTeMaTUYHOTO MOJEIIOBAHHS
JOCIIDKEHHSI TeMIIEPaTypHUX TOJIB 1 TEPMOMEXaHIUHUX HaINpy>KeHb B 3MiHEHiH
KOHCTPYKLIT (yTepiBKM B eKCIUlyaTallMHUX pekuMax, a TaKOX BHU3HAUYEHHS
KpPUTEPis 7151 OLIIHKK MIiLIHOCTI BOTHETPHUBY.



Temaruka aucepTauiiHol pobotu BIJIMTOBI A€ HaTpsIMKY
«EneproeekTHBHICTh B NMPOMHCIOBOCTI Oy/iBeJIbHUX MaTepianiB» Ta 3aKOHaM
Vkpainu «[Ipo enepro30epexenHs» i «lIpo NplopUTeTHI HAmpSIMU DPO3BUTKY
HAYKH 1 TEXHIKW.

Ouinka OOrpyHTOBAaHOCTI HAyYKOBHX pe3yJbTaTiB aucepramii, IX
AOCTOBIPHOCTI TA HOBU3HH.

HaykoBa HOBM3Ha pe3yibTaTiB AUCEPTALHOTO JOCIIJUKEHHS IIOJNArae B
HACTYTTHOMY':

1) Pospob;ieHa KOHCTPYKIIs BOTHETPUBKOI (yTepiBKY 3 BOJOKHUCTHM
TETUIOI3ONALIMHAM MaTrepialioM s 00epTOBUX Iedeid, sIKi BUKOPUCTOBYIOTHTCS
s oOmajeHHs CHPOBHHHHMX MarepiaigiB, IMO0 Ja€ 3MOry MiABHIIUTH IX
eHepreTHYHy e(pEeKTUBHICTh Ta 3MEHIIUTH BUTPATy MPUPOJHOrO rasdy Ha IpOLEC
oOmnaeHHs.

2} JlomoBHeHa Ta peallizoBaHa MareMaTHYHa MOJENb I KOMILIEKCHOI'O
JOCIIDKEHHST TEMIIEpATYPHO-TEIUIOBUX IPOIECIB B KOHCTPYKLiT (yTepiBKM 3
TEIJIOI30NALIEI0, a TaKOX Hamnpy)eHo-1epopMOoBaHOro cTaHy oO0epTOBOI Iedl.
Po3pobrieHi METOIMKHA MOXYTh OYTH BUKOpPHUCTaH! J(Isl aHali3y TerjoBoi poOOTH
0GepToBMX Tiedell 1 B IHIIKUX rany3sx.

3) 3a pesynbraTaMd MareMaTHMYHOTO  MOJEIIIORAHHS  BCTAHOBJIEHI
32KOHOMIPHOCTI BIUIMBY JIOaTKOBOI 13071511111 PyTepiBKM HA BAHUKHEHHS TETUICBUX
mynbcaliid, sKi 1HTEHCH(]IKYIOTh MNPOTIKAHHS TEILUIOBUX Ta MacOOOMIHHMX
IIPOIIECiB TPH OOTIaJIeHHI CUPOBUHHUX MaTepialliB B 00epTOBHX Ievax.

4) BeranoBieHuit (hakTop MiJIBUIIEHHS eHEePreTHYHOl e(PeKTUBHOCTI Medi 3a
pPaxyHOK BIUIUBY pereHepaliiHOTO TerIoOOMiHy Ha TEXHOJOTIYHUN I1poLec
obnaieHHs CHPOBHHHUX  MaTepiaqiB MpHM  BUKPUCTAHHI  (QYTEepiBKA 3
TETUIOI30JISIIE€I0 B BUCOKOTEMIIEpaTyPHIH 30Hi.

5) BwznadeHi ontumasbHi  Gopma  Ta  KOHCTPYKTHUBHI  pO3MIpH
TEIIOI3OAAUIHHUX KOMIpOK B (yTepiBUi mnewi, ski 3ade3redyrorh HAUOUIbIINN
eHepreTUYHUN e(PEeKT NpH IX 3aCTOCYBaHHI.

JIOCTOBIPHICTE ~ OTPUMAaHUX  PE3VNBTATIB  MiATBepuKeHA  (Gi3UYHUM
MO/ICTIOBaHHSIM TIPOLIECIB TeTUIOoOMIHY B (hyTepiBIl Meyi HA eKCIIepUMEeHTabHIN
YCTAHOBIIl Ha CIElialbHO BHUTOTOBJICHOMY JOCHIZHOMY 3pa3zky GyTepiBKH 3
TEIUT0I30ISIII€F0. AHAII3 OTPUMAHUX pe3y IbTaTiB MOKa3as, Mo eKCIepUMeHTaNBHI
TeMIepaTrypHi Lol B (GyTepiBI 3 TerNOI30IUI€I0 BIAPIZHATOTHCS BIJT OTPUMaHUX
IpY  MaTeMaTU4YHOMY MOJEMIOBaHdHlI He Oinbiie HiK Ha 6 % 3 JOBIpUOIO
imoipuictio W = 0,95.

Hayxosi nocnimkenns 3106ysau J{. I'. IllBauko BukoHyBaB Ha Kadesapi
XimMiyHOTO, TIOJTiMepHOro 1 cmiixatHoro MarnuHoOynyBanHs KIII im. lrops



CiKOpChbKOrO y BIAMOBIZHOCTI 70 HAYKOBO-TEXHIYHMX TeMaTWK MiHicTepcTBa
ocBiTh 1 Hayku VYkpainu: HJP IXD-1-2016-2020 «MopnenmoBanHs Ta
YIOCKOHAJEHHS KOHCTPYKLIMHUX MaTepianiB, TEeXHOJNOTIYHUX MPOLECIB 1
XiMiuHOTO O0JIaHAHHSY, AepKaBHUK peecTpauiinuii Homep 01150005592 Ta
HJIP IX®-9-2022-2027 «IligBulleHHS eHepro- i pecypco30epiratodnx
MOKA3HUKIB B TeXHOJOril Ta o0jaaHaHHI 00’€KTiB XiMiYHOTrO, IMOJIMEpPHOIo Ta
CUJIKATHOIO  MAIIMHOOYIYBaHHS»,  JEepXKaBHUW  peecTpaliiHui  HOMeEp
01220201697, nix kepiBHunTBOM npodecopa kadbeapu XiMidHOTo, OJIMEPHOTO 1
CHJIIKATHOTO MAIIMHOOYIyBaHHS I-pa TexH. Hayk, mpo¢. Lllepbunu Banepis
FOpilioBuya.

Omxe, B IucepTalliiHiii poOOTi MOCTaBIeHe HAYKOBE 3aBIaHHSI «I11BUILEHHS
eHepreTH4Hoi edeKTHBHOCTI 00epTOBUX Meuedl Ans OONaJeHHS CUPOBUHHUX
MarepianiB B Oy/iBeJdbHIM raiy3i 3a paxyHOK BHKOPHUCTaHHS (yTepiBKH 3
TEIIOI30ISIII€I0» BUKOHAHE IMOBHICTIO, 3100yBau I[OBHOI MipOIO OBOJIOIIB
METOJIOJIOTI€F0 HAYKOBOT JisUIBHOCTI.

oooooo

aKkajieMiuHOl 100pO4Y€eCHOCTI.

3a ¢BOIM 3MicTOM Jucepraliiiina podora 3100yBava [11Bauka M. I'. moBHicTIO
Bianosigae CranmapTy BHUINOI OCBiTH 31 cmemianpHocTi 133 T'amysese
MallMHOOYyBaHHsS Ta HampsMKaM JOCTi/DKeHb BIJMOBIAHO 10O OCBITHBOI
nporpamu «I amy3eBe MaltMHOOY 1y BaHHS».

Jlucepraliifina poboTa € 3aBepIIeHOI HayKOBOK TPAIC 1 CBIAYUTH NPO
HasBHICTh OCOOMCTOro BHECKy 3m00yBaya y HaykoBui HampsiM «lligBuiieHHs
eHepro- i pecypcoszdepiralounx MOKa3HUKIB B TEXHOJIOTII Ta 00JaHaHHI 00’ €KTIB
XIMIYHOT'0, TIOJTIMEPHOTO Ta CHJIIKATHOTO MallIMHOOY Ty BaHHS»,

Po3ristHyBIIM 3BIT TOMIOHOCTI 3a pe3yJbTaTaMH TepeBipKU JucepTaliiHOl
poOOTH Ha TEKCTOBI CITIBMAIiHHS, MOXHa 3pOOUTH BHCHOBOK, IO AMCepTaLiliHa
poGota IlIBauka JleHuca ['puropoBnva € pe3ysbTaToM CaMOCTIMHX IOCIIIKEHb
3no0yBaya 1 He MICTHTh eJeMeHTIB Qanbcudikamii, kommimsmii, (adpukamii,
mariaty Ta 3armo3uveHb. BukopucTaHi inel, pe3yibTaTd i TEKCTH 1HILUX aBTOPIB
MAarOTh HaJIe)KHI MMOCUJIAaHHS Ha BiMOBIIHE IKEPEIIO.

MoBa Ta ¢THJIb BUKJIQJAeHHS Pe3yJbTATiB.

Jluceprailist HamucaHa yKpaiHChKOO MOBOIO.

Marepian nucepraniifHoi poOOTH BHUKJIAJIeHUNW Ha BHCOKOMY HAyKOBOMY Ta
METOJMYHOMY PIBHSIX 3 JOTPUMAaHHSM 3arajlbHONPUHHITOI HAYKOBO-TEXHIYHOI
TEPMIHOJIOTIT, IOT14YHO 1 MOCIIJOBHO.




Jluceprarlist CKIaqaeThCsl 3 BCTYIY, YOTHPHOX PO3/LUIIB, BUCHOBKIB, CITUCKY
BHKOPHCTAHOI JIiTepaTypH i JoAaTKiB. 3aranpHuii o0csr aucepTauii 169 cTopiHOK.

V BeTymi OOrpyHTOBaHO HEOOXiJHICTh Ta aKTyallbHICTh JOCHIIKEHb 3
T IBUILICHHS eHepreTMYHOl  e(QEeKTUBHOCTI  OOEpTOBUX  IedeH, 110
BHUKOPUCTOBYIOTBCS JIJIsi OOIAJIeHHsI CHPOBHHHUX MatepianiB OyIiBenbHOI ramysi;
HaBeJleHI MeTa 1 3aBJaHHs, 00’€KT, MpeAMeT Ta METOAW AOCIIIKEHHs; HayKoBa
HOBH3HA 1 NpaKTWYHA I[iHHICTh OTPUMAHMX pe3yJbTaTiB Ta iX peasizalis;
IpeCTaBIEHO iH(pOpPMAIlI0 PO OCOOMCTUI BHECOK 3m00yBaua, myOumikamii i
anpoodariito podoTH, 11 CTPYKTYpYy Ta 00Csr.

B mepmiomy po3nmiii po3MNISHYTI  MOXUIMBI  BapiaHTW  MiJABHUIIEHHS
eHepreTuyHoi e(EeKTUBHOCTI O00EpTOBMX TMeuel, BKIOYaloYd 1 301IbIIEHHS
tepmiuHoro omopy ¢ytepiBku (TO®D). Ane HarosonomeHo, IO B HAasgBHUX
TEOPETUYHUX MOJIEIISAX, IO IMITYIOTh MPOTIKAHHS TEIIOTEXHOJOTiYHUX MPOLECIB
B Meyax, He BPaXOBYETHCS BIUIMB Ha TEIJIOBUH PEXUM B HUX 3MIHH TEPMIYHOIO
OTIOpY BOTHETPHUBY B Ipolleci Horo 3HoinyBaHHsS. Ha OCHOBI aHanizy HasBHUX
TEOPETUYHUX Ta MPAKTUYHUX JTOCIIHKeHb 3pO0JICHHH BUCHOBOK MPO MOXJIUBICTh
30impmieHsT TO® nwuisixoM 3MiHE KOH(QIrypaiii BOTHETPUBY 3a pPaxyHOK
pO3MIlIEHHST MK HHM Ta KOPIYCOM Iie4l JIOAaTKOBOTO TEeIUIOI30JSILIHHOrOo
matepianmy. A uisi BUOOPY ONTUMAalIbHOI KOHCTPYKIIl BOTHETUBY MOTPIOHO MaTu
JlaHI CTOCOBHO HOr0 HaIpy)keHo-/1e(OpMOBaHOr0 CTaHy, 110 1 HEOOXIAHO OyJio
JOCTDKYBaTH B poOOTi. 3a MiICYMKOM aHalli3y JiTepaTypHOTO OrJIsiay 3poOieHi
BIJIIOBIHI BUCHOBKHU Ta Ta BU3HAYEH] OCHOBHI 3a1a4l JOCJIIHKEHHS.

Jpyruii po3aut NpUcBSUEeHUN JOCIIHKEHHIO TEIUIOBUX MPOIIECiB B 00ePTOBUX
ne4yax MeToJaMUd MaTeMaTUYHOrO0 MOJETIOBaHHsS. 3 TOUYKH 30py OOpoOJIeHHS
CUPOBHUHHOTI'O MaTepialy B Iedi BHALICHO 8 OKPEMUX €HEPreTUYHHX 30H, a came:
NiAirpiBy, BHUIIAPOBYBaHHS BOJIOTH, CYIIiHHS, JAerimpaTariii, maekapOoHi3arii,
eK30TepMIUYHUX peaKIlii, crikaHHs 1 0XO0J0KeHHs. Ha OCHOBI BUpIiLIEHHS PiBHSHb
TEIUIOBOIO Ta MaTeplajibHOro OajaHCiB [JIsl KOYKHOI 30HM 3 BHUKOPHUCTAHHSIM
BIJOMOTO METOJY 30HAJIBHOTO PO3paxyHKY 3 BiIMOBIIHUMH JOTIOBHEHHSIMHU OYJIH
BU3HA4YeHI OCHOBHI MOKa3HUKHU €HeproeeKTUBHOCTI Meued 3 BUKOPHUCTAHHSIM B
(GyTepiBUl TEIUIOI30JSALUIAHOrO 1apy Pi3HUX KOHCTPYKIM: BUTpata MPHUPOIHOTO
razy, BTpaTl IOTOKY TEIUIOTH 4Yepe3 KOpPIyC Mevi B HaBKOJIUIIHE CepeOBHUIIIE,
BTPAaTU IOTOKY TEIUIOTH 3 JUMOBUMHU Trazamu. OKpiM 1pOro OYyJH JOCITiIKeHi
IIpOLEeCH TEIIOOOMIHYy B pobodomy mpocTopi meui. YWCIoBI HOCIIIKEHHS
NPOBEJeHl NpU PI3HUX 3HAUYEHHSIX TNPOMYKTUBHOCTI Tedi Ta PI3HOrO CTYIEHs
3HOLLYBaHHS (DyTepiBKH.

AHali3 OTPUMaHUX pe3yJbTaTiB JOCHIDKEHHs — [OKa3as, IO IPU
BUKOPMCTAHHI JOJATKOBOI TeruIoizousiii (yTepiBKM B 30HI BHITANIOBaHHS 3a
PaxyHOK 3MEHIIEHHs! TeIJIOBUX BTPAT B HABKOJIMIIHE CePEIOBUIIE 3MEHIIYETHCS



NOTIK HiABENEHOI TeIoTH MpubnuzHo Ha 4 %, 10 NMPHU3BOAUTH OO0 E€KOHOMIl
BUTpPaTH YMOBHOIO nanuBa 0ing 4 Ttuc. T / pik. 30UIbLICHHS MOTOKY IMigBEAEHOT
TEIUIOTM B BHUCOKOTEMIIEPATYpHId 30HI MPU3BOJUTEH MO 3MEHIIEHHS €HTaJbIIl
JUMOBHX rasiB B HiATOTOBYMX 30HAX, IO B LIJOMY MPU3BOIUTH A0 30i/bIICHHS
Koe(illleHTa BUKOPUCTAHHS TMalWBa. 3arajoM BCTaHOBJEHHS JOATKOBOI
Teruoi3o0siii B ¢pyTepiBui go3Bosmio miasuutd KK/ nmedi Ha 9,2 %.

Y TperboMy pO3AUIl HaBeleHI pe3yJbTaTh AOCIIIKEHb BIUIMBY TEILIOBOI
130111111 (yTepiBKM Ha TEIUIOBI peXXUMH pOOOTH medi. TemmepaTypHi IOy B
(yTepiBLI BU3HAYAIM 3 ypaXyBaHHSIM TEIJIOOOMiHY MiXK CHPOBUHHHM MaTepiajoM,
TEIUIOHOCIEM 1 (yTepiBKOO y poOouoMy MpOCTOpi Ta Mepeaadi TEIJIOTH Bif
METAJIEeBOTO KOPILyCYy B HaBKOJMILHE cepenoBule. [lpm BupilieHHi 3amadi
BUKOPDHUCTaHe  JBOBUMipHe  nudepeHIiadbHe  pIBHSHHS  HeCTaI[lOHApHOI
TEIJIONPOBIAHOCTI B IIWIIHIIYHIA CcHCTeMi KOOpAWHAT 3 BiAIOBIIHUMH
TPAaHUYHMMH Ta [MOYATKOBUMH YMOBAaMHU. 3a pe3ybTaTaMt YHCIOBHUX PO3PaxXyHKIB
OyJ70 BCTaHOBJIEHO, IO NpPHU BUKOPUCTAHHI TEIUIOi30sMil B (yTepiBLi BTparu
TEIJIOTH BiJ KOPILyCy Iedi B HaBKOJIUIIHE CePeOBHUIIE 3HIKYIOThCS Ha 22-54%,
a 3a PaxyHOK pajiallifHOro TeruiooOMiHy 301MbLIYEThCS TEIUIOBUH IOTIK Bif
Harpitoi QyTepiBKM 10 BIAKPUTOI MOBepXHi Matepiamy. HasBHICTH KOMIpoK 3
JI0ZIaTKOBOIO  TEIIOI30JISII€I0 CIIpHsi€ BUHUKHEHHIO TEIIOBUX IIyJbCalii, sKi
J03BOJIIOTL 1HTEHCH(IKYBaTH TeIUIO- MacOOOMIHHI MpouecH MpH oOmaneHHi
CHUPOBHHHHUX MaTepiaiB, a le MPU3BOIUTH A0 [iABUIIEHHS IPOIYKTUBHOCTI reyi.

OnTtuManbha popMa Teroi3onaifHIX KOMIpoK B (yTepiBlli BU3HAYEHA TIPH
MOJIE/IFOBaHHI Halpy’KeHO-1e(OPMOBOHOTO CTaHy Iedi 3 ypaxyBaHHSAM Jii
rpaBiTaliMHUX CUJ Ta TEPMOCUIIOBHX HaBaHTa)XXeHb. BCTAHOBIIEHO, 10 KOMIPKH 3
JIOJIATKOBOKO TEILIOI30MIALIEI0 i3 MyTiTOKpeMHE3eMHCTOI BaTH po3Mipom 60x60
MM € HalOLIbII e()eKTUBHUMHU, OCKIIBKY JI03BOJISIOTH 3MEHILUTH TEILIOBI BTPATH
3 30BHIIUHBOI TOBepxHi mneui Ha 40%, a HaNpyKeHHs, 110 BUHUKAIOTH Y
MEePUKIA30XPOMUTOBUX  BOTHETPUBAX, HE  IEPEBHIIYIOTh  JOIIYCTHUMHX.
PeKOMeHI0BaHO KOMIPKM TPUKYTHOI (OPMHU BCTAHOBIFOBATH B 30HI CIIKaHHS, a
NPSMOKYTHOI - B 30HAaX €K30TepPMIUYHUX peakiliil Ta qexapOoHizalii.

YeTBepTuii  po3AlT NPUCBAYEHUH eKCIIEPUMEHTANBHUAM  JOCHIKEHHAM
TEMIIEPATYPHUX IOJIIB B (PyTepiBIl 3 TEIUIOI30JISLIEr0, sl YOro OYB CIeLialbHO
BUTOTOBJICHHH (parMeHT ¢yTepiBKM 3 TEIUIOI3ONAIMHUME KOMIpKaMH i3
MYJIITOKPEMHE3EMHCTOI  BaTU. BunpoOyBaHHS MpPOBOAWIM B  eJIEeKTPUUHIi
HarpiBanpHi mewi B maboparopil Il «HaykoBo-mocmigHuii — iHCTHTYT
OyliBeJIbHOrO BMPOOHHLTBa». 3a pe3yJbTaTaMd y3aralbHEHHS OTPMMAaHHUX
eKCNIEePUMEHTATIbHUX JIaHUX BCTAHOBJIEHO, L0 MIPU MOPIBHSIHHI 3 PO3PaXyHKOBUMHM

TEMIIEPATYPHUMH MOJIIMH ITOXMOKa eKCIIepeMeHTy He repeBuiye 6% 3 J10BipYOr0
nmoBipHicTIO W = 0,95.



B nonaTtkax HaBeleHI MPOrpaMy YHMCIOBUX PO3PaXyHKIB Ta OI[iHKA ITOXMOKU
eKCIIEPUMEHTAJIbHUX JTOCIIIKEHb.

Hucepraniina pobora odopmieHa BiANOBIIHO 10 BUMOT Hakazy MOH
Ykpainu Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepkeHHS BUMOT 10 O(OPMIIEHHS
JUcepTalii.

OnpuiarogHeHHs pe3yabTaTiB AucepTaliitHOT poGoTH.

HayxoBi pesynpTaté nucepraiii BHCBITIEHI y 8 HayKOBHX IyOiKaIisx
3100yBava, cepell IKUX: 7 cTaTTell y HayKOBUX BUAAHHSIX YKpaiHH, BKIIOUEHHUX HA
Jary omyOJiKyBaHHsI 10 MepesiKy HayKOBUX ()axOBUX BUAaHb YKpaiHU Ta MaroTh
Kareropito b; 1 cTaTTs y mepiofMYHUX HAyKOBUX BHIAHHSX, NPOIHIEKCOBAHHUX Y
0a31 maHux Scopus, sika BigHeceHa 10 TpeThoro kaptwis (Q3) BimmosigHo 10
kiacudikauii Journal Citation Reports.

Takox pesynbratn nuceprauii Oyau ampoOoBaHi Ha 4 HayKOBHX (DaXxOBHX
KOH(epeHLisIX.

[Ty6mikawii 3m00yBaya XapaKTepH3yIOThCs BUCOKHM HAYKOBHM piBHEM, IPH
iX MArOoTOBILI 10 BUJAHHS MPOXOJMJIN BiAMOBIIHI pelleH3yBaHHs Ta MEPEBIPKY Ha
mJariat 3rilHo 3 yMOBaMHU BHIABHHUITB. BaromMum Takok € OCOOHCTHI BHECOK
3100yBada 10 BCiX HAyKOBHMX IIyOumikamiif, omyGIIiKOBaHHX i3 CIiBaBTOPaMH.
[Ty6nikawii oXOITIOIOTh YCi pe3ybTaTi HayKOBOTO JOCIIIKEHHS.

Takum uynHOM, HayKOBI pe3ysbTaTH, sIKi ONHCaHI B AUCepTaliliHiii poboTi,
TIOBHICTIO BUCBITJICH] y HAYKOBHUX MyOJikaiisx 3100yBaya.

Hepnouiku Ta 3ayBaskeHHs1 10 qucepTaLiiiHOT poGoTH.

o odopmnenoi nauceprauiitHoi pobGOTH MOXHA 3pOOUTH  HACTYIHI
3ayBa)KCHHS:

1. B anorauii aucepranii HaBeneHa ¢pasa, O MoTpebye MNOSCHEHHS:
«BukopucraHns n0AaTKoBOi i3omuil B dyTepiBui € OGiabln  epeKTHBHUM
CrocoOOM  eKOHOMii — eHeprii, HiDX eKOHOMis mnanuBa». Aje (HaKTUYHO
BUKOPHUCTaHHS 130JI4L11 3MeHIIIye BTPAaTH TEIUIOTH BiJ 30BHIIIHBOI HOBEpXHI Iedi,
I110 3MEHUIy€ BUTPATy NaJIBa Ha KOMIICHCAIIFO [IMX BTPAT.

Tam xe B NyHKTI «IIpakTHUHA LIHHICTB...» ()pa3y «- JOMNOBHEHa Ta
peanizoBaHa MaTeMaTHYHa MOZEIb ISl KOMIUIEKCHOTO JOCIIIKEHHS. ..» CIIi OyI0
O HaBeCcTU B HAYKOBIli HOBU3HI.

2. B piBHAHHSX TEMJIOBOTO OalaHCy MiYHOI yCTAHOBKU (PO3AiN 2) He CKpi3b
pospudpoBaHi napameTpu, SKi N0 HUX BXOAATb, a Le 3aTpyAHS€ YUTAHHS
Marepiany i aHaji3 IuX piBHsIHb. TakoXk He 3aBKIU Ha3Ba LUX PiBHAHD BiAMOBigae
(i3uuHiN cyTi mpouecy.



Hanpuknan, nepen 3anucom piBHsiHHS (2.4) 3a3HAY€HO «KiNBKICTH TeIUIa,
mepesiaHoro marepiany udepes (yrepiBky». Hapasi 1ie piBHSHHS Ul BU3HAYCHHS
IIOTOKY TEIJIOTH, IO NEePeJacThCs MaTepiany Bi Harpitoi ¢yrtepiBku. Takox B
IbOMY DIBHAHHI He pO3IU(pOBaHMN mnapaMeTp k, He HaBeleHI OJIMHHULA Ta
peKOMeHIalii 010 HOTro BU3HAYEHHH.

3. B piBHsHHAX (2.5) — (2.10) aust BU3HAUEHHS BiANOBIHUX MOTOKIB TEILIOTH
OKPEeMUX 30H IS TEMIIEPATYp rasiB, MaTepiaiy, GpyTepiBKu ciig Oyino 6 3a3HAYUTH
HE «I10 JOBXUHI T1e4i», a IO JOBXHHI OKPEMUX €HEPIETUYHHX 30H.

B posmudposui BenuunH 10 hopmynu (2.20) TeruIoeMHICTh KITiHKEpY CIif
Oyinio 6 naBectu B JIx/(kr-K), a He B BT, six 3a3HaueHO.

4. B posumdposui BenuyuH 10 piBHsHHS (2.16) 111 BU3HA4YeHHS IOTOKY
TEMUIOTH BIJ CHAIIOBAaHHS NajuBa BEIMYHMHY a CJif OyJo 6 Ha3BaTH «IIHTOMA
BUTpaTa NajkBa Ha oONallOBaHHs MaTepiamy», SIK BOHA 3a3Ha4eHa micis (popMyIIH
(2.24), a He «xoedillieHT TemmepaTypONPOBIAHOCTI», AK 3a3HaYeHO. Takok HIKIY
TEIUIOTY 3TOPSIHHS NIPUPOJHOIO ra3dy HeoOxigHo HaBecTu B Jx/M°, a He KJDK/Kr
(OCTaHHs BUKOPUCTOBY€EThCS VISl TBEPJIOTO Ta PIIKOrO MaiKBa).

5. B piBusnHi (2.38) BennunHa ¢, — e TYCTHHA TEMIOBOro MOTOKY B BT/M?, a
HE TeIUIOBMH TMOTIK, Bt, sax 3a3sHadeno. Jlo piBusuHs (2.38) posmmdpoana
TeTUIONPOBIZHICT Ao, 0€3 3a3HAYCHHS OAMHMIN, a B HAaBENEHOMY DIBHSIHHI IUIst
BU3HAYEeHHs Koe(ilieHTa TeIUIOBifnadi BiJl KOPIyCy Iedi HeMae ITOCHJIaHHS Ha
JDKEPEIIO Ta He HaBeJleHa OWHHMIIS Li€l BeTUYUHHU.

6. Ha puc. 2.4 — 2.6 He BipHO Mo3HayeHi HaBeeH] 3a1exHoCTi. DakTHuHO 1 —
ne noxubka, 2, 3 — oJHa 3 HHMX aHAJITUYHA 3aJIEXKHICTh, iHIIA — OoTpUMaHa
YHUCJIOBUM PO3PAXyHKOM.

Ha puc. 2.7, 2.9 (niteparypHi gani) ciig Gyno 6 HaBeCTH 3HAYEHHs HOBKHH
BIAMOBITHUX 30H I€Yi.

Puc. 2.11 nignucanuit six «3a1eXHICTb CTYIEHs! 3HOIIEHOCTI GyTepiBKU Bix
BUTpaTH razy». GakTu4dHo e «3aleXHiCTh BUTPATH IIPUPOJHOIO Ta3y BijJ CTYIEHS
3HOLIYBAHOCTI GyTepiBKM».

Puc. 2.12 daktuuno my6imoe puc. 2.11, ane TyT HaBeeHa mUTOMA BUTpaTa
najauBa, a (pi3uyHa CyTHICTh 3aJIMIIAETHCS Ta caMa.

Ha puc. 2.13 naBesneni 3miHn Temmeparypy mpw pi3sHHX IIPOJTYKTHBHOCTSIX
neyi. Tyr norpibno Gyno 6 gonatu «i mpu pi3HUX CTYNEHAX 3HOIIYBAHOCT
byTepiBKm».

B posmini 2 HaBenena BenmmKa KiMbKiCTh rpadiuHux 3aexkHOCTEH pi3HHMX
napamMeTpiB, sSKi OTPMMAaHi 3a pe3yJbTaTaMK YHCIOBUX PO3PAXYHKIB ISl 6a30BUX
KOHCTPYKUiH medell mnpu  «CyXoMy» 1 «MOKpOMy» croco0ax oOmajeHHs
CUPOBHUHHHMX MaTepiajiB, a TaKOX aHaJOriuHi 3aieXHOCTI i A1d medel mpu



BUKOpMCTaHHI (yTepiBKM 3 Temoizonsuico. IX MoxHa Oymo 6 CyTITEBO
CKOPOTUTH, a MOPIBHSIbHI XapaKTEPUCTUKN HABECTH Y BUTJISII TAOIHIIb.

7. Ha puc. 3.4 (po3ain 3) HaBeseHl MO JB1 3aJIeXKHOCTI 3MiHU TeMIIepaTypu
KOPIIyCy Ta I'yCTHHM TEIJIOBOIO IMOTOKY BiJl KOPIYCY B HAaBKOJIUIITHE CepPEIOBHIIE
BiJl 4acy 3aBaHTa)KEHHsI, ajle HeMa€ TOsICHeHb JJIs SIKUX YMOB BOHHU 0Oy IOBaHi.

He 30Bcim noTpibHMi rpadik Ha puc. 3.6 0, 1e HaBeIeHA Pi3HHUL TEMIIEPATYP
MK KOHTPOJIBHUMH TOUKam# A i b, ToMy 1110 BHILE IS pi3HMIIS TPOCITiAKOBYEThCS
Ha puc. 3.5 a. Takox puc. 3.6 6 noBuHeH OyB Mo3HaueHui sk 3.5 0.

Haseneni niamucu no puc. 3.25, 3.26 «3MeHIIIEHHST TEIIOBOTO TOTOKY JIJIS
PI3HUX TOBIIMH (YTEpiBKH Ta PO3Mipax KOMIpKU MPSIMOKYTHOI (opmu». Ale Ha
rpadikax no3HaueHu Takuit mapametp sk «EdeKkTuBHiCTE, %o».

8. MalyTb HemMae NoTpedr HABOAUTH 3HAYCHHS PO3PaXyHKOBHX TEMIIEPATYD 3
TOYHICTIO A0 AecsaTux mpu Beauunnax 619, 1190 °C tomo (C. 115).

IIpu po3mmdposLi napaMeTpiB miciast GopMys B po3aisi 3 He BKa3yIOThCS 1X
OJIMHULI, Hanpukiazu, popmyna (3.21) Toio.

9. 1o ohopmIiieHHS TEKCTy IUcepTarllii, TepMIHOJIOTIT, AEIKUX OIUHUILb:

- B anorauii nicas ciiB «B nmepmomy po3nifi...», HanmpHKIad, MPOIMyINEHe
CJIOBO «IpOaHai30BaHMI»;

- B Ieskux BHIIagKaxX 3yCTpIYa€ThCsl CIOBOCIONYYEHHS «TEIUIOBHH OIipy,
X04Ya HacIpaB/l L€ € «TepMivHiA omip (hyTepiBKm»;

- He ckpi3sp BipHO HaBeIeHI OIWHHUII TEIUIOEMHOCTI, «KOe(ilieHT
TEIJIONPOBIIHOCTI» ~ CNIJl  Ha3MBaTH  «TEIUIONPOBIAHICTBY;  «KOEe(ilieHT
TEMIIEPATyPOIPOBIIHOCTI» - «TEMIIEePaTypONPOBIAHICTE», TEPMIH «TEIIO» CIIif
Ha3WBATH «TEIUIOTa», B JIESAKUX BUIAAKAX 3a3HAYAETHCS «KIJIBKICTH TEIIOTHY,
X04a HaBOAMTLCA OIWHHUIS «IOTOKY TeIUIOTH, BT»; HeBamuii TepMmiH B
XapaKTepUCTHULI Medi 6a30BOi KOHCTPYKIIT — «KOJIHIIHS MPOAYKTUBHICTE I1€Yi»;

- B mesxux Bumanakax 3ycTpi4aroTbCs PO3PUBH CIIiB, HEBIpHI JesAKi JiTepH B
CJIOBax TOIIIO.

BBaxaro, 1110 BUCIIOBJIEH] 3ayBa)KEHHsI HE € BH3HAYaJIbHUMH | HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBH3HY Ta IIPaKTHYHY 3HAQUUMICTh pe3y/bTaTiB Ta He
BIUIMBAIOTh Ha IO3UTHUBHY OLIIHKY AMCEPTAILiiHOI pOOOTH.

BucnoBok npo nuceprauiiiny po6ory.

BBakaro, 1m0 mucepraunilina po6oTa 3100yBada CTymeHs gokTopa ¢hinocodii
llBauka Jlemnuca I'puroposuua Ha TeMy «TermioBa edexTHBHICTH (yTepiBKH
obeproBUX me4ed Uil BUpPOOHMITBAa OyaMarepiaiiB» BHUKOHAHA Ha BHCOKOMY
HayKOBOMY DiBHI, He IIOpYLIye NPHHIMIIB akaJeMiuHOi [00po4ecHOCTi Ta €
3aKIHYEHUM HAayKOBHMM JOCII/UKCHHSIM, CYKYIHICTh TEOPETHUHMX Ta MPAKTHYHUX
pe3y/bTaTiB SIKOTO PO3B'sI3ye HAYKOBE 3aBaHHs, 110 Ma€ iCTOTHE 3HAYeHHs IS
rajaysi 3sHaHb 13 Mexaniuna imxeHepis. J{ucepranilina po6ora 3a akTyalbHICTIO,



MPaKTUYHOIO I[IHHICTIO Ta HAYKOBOIO HOBHM3HOKO TMOBHICTIO BIJNOBiZa€ BHMOTaM
YUHHOIO 3aKOHOJaBCTBa YkpaiHu, 1o mnepenbaveHi B m.6 — 9 «llopsaaky
NPUCYDKEHHSI CTyIeHsl JokTopa ¢inocodii Ta ckacyBaHHS pilleHHS pa30BOi
Ccreliali30BaHOl BYEHOI paju 3aKjaay BHUIIOI OCBITH, HAYKOBOI YCTAaHOBH IIPO
NPUCY/DKeHHSI CTymeHs JAokTopa dimocodii», 3aTBepmkeHoro IlocTtaHoBOIO
Kab6inety MinictpiB Ykpainu Bix 12 ciuns 2022 p. Ne 44,

3no0yBau  IlIBauko Jlenuc ['puropoBuu 3aciiyroBye Ha MPUCYIKEHHS
cTyneHsi AokTopa ¢inocodii B ramy3i 3HaHp 13 MexaHiuyHa iH)XeHepis 3a
cneuianpHicTio 133 "anmy3zeBe MalmmHOOYIyBaHHS.

Penensenr:
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