BIAI'YK
O(iLiHHOro ONOHEeHTa Ha JUCEPTaLiliHY Po6OTY
Hanunerika Onexcanapa OnexcanapoBuya
Ha TeMy «lliIBHIIEeH S eKCITyaTaIliIHHX BIaCTHBOCTel CTaneBux BUPOGiB
KOMOIHOBaHOIO JTa3epPHOI0 TEPMOMEXAHIYHOIO TOBEPXHEBOO 00pobKoIO»,
NpEeACTaBICHY Ha 3M00yTTA CTyNeHs JoKTopa dinocodii
B rajtysi 3HaHb 13 «MexaniuHa imKeHepis»
3a crienianeHicTio 131 «IIpukinagna MexaHikay

AKTyaJIbHICTh TeMH AucepTaLii.

Tema nuceprauiiinoi poGorun J[lanuneiika Onexcanmpa OutekcanapoBuya
«IliIBUILEHHS eKCTUIyaTallifHUX BJACTHBOCTEH CTAlleBHX BHPOGIB KOMGIHOBAHOIO
JIa3epHOI0  TEPMOMEXaHIYHOIO TIOBEPXHEBOIO OOPOGKOIO» €  aKTyalbHOW Ta
CBOE€YACHOIO, OCKINBKM MNPHCBSYEHA BUBUEHHIO IPOOIEMH ITi[BHINEHHS CTiHKOCT]
BUPOOIB 13 CepelHLONErOBaHUX CTaledl 10 3HOCY Ta KOpO3ii. AKTyalbHICTh
JMCepTaliiHoOl poOOTH BU3HAYAETHCS HEOOXIAHICTIO TMONTYKY e(GeKTHBHUX LLIXIB
MABHILIEHHS eKCIUTyaTalliflHIX BIacTUBOCTEH (30KpeMa MiLHOCTI, TBEPIOCTI, 3HOCO-
Ta KOPO3ifHOI CTIHKOCTI) BUPOGIB i3 CepeHBONETOBAHMX CTalel Ta MeTaniB, SKi
MpalllolOTh B €KCTPEMallbHUX yMoOBax (yAapiB, TepTs 3 NPOKOB3YBaHHSM),
abpa3sMBHUX Ta arpeCUBHUX CepeOBUIIAX.

3anpornoHoBaHui  37100yBaueM  MeTOA  KOMGIHOBAHOI — TepMOMeXaHigHOI
NOBEPXHEBOI 00pOOKK IEMOHCTPYE XapakTepHi HEMOJIKM PO3IIBHHX TeXHOIOriH,
30KpeMa  JIa3epHOI  TepMIYHOI, JPOOOCTPYMHHHOI, CTaTHYHOI  IOBEPXHEBO-
IJJACTUYHOI, HH3bKOYACTOTHOI yaapHOi o06poGok. JlocmimkeHHs JIEMOHCTpYE
NPaKTHYHY JOUIIBHICTh PO3POOKH Ta BIPOBAMKEHHS KOMOIHOBAHOIO METOTY
0OpoOKM Ha BUPOOHMITBA s IiABHMIIEHHS eKCILTyaTaliiHUX XapaKTEePUCTHUK
BUPOOIB, BurotoBneHnx i3 crami 30XI'CA, 3okpema KOPITYCIB KOPOHOK JIJIsi
KOJIOHKOBOrO OypiHHS Ta TOJIOBHUX IHCTPYMEHTIB APOGAPOK yHAPHOIO THUITY.
Otpumani pesynbTatét OyiM ampoOOBaHI Ta 3HANUIILIHU NpakTUYHE 3aCTOCYBaHHS Yy
BUPOOHHLTBI, IPOJAEMOHCTPYBABLIH ITiABULIEHHS SKOCTi Ta TPUBAIOCTI eKcruryaranii
poboYMX opraHiB o0JagHaHHsA, sKi 3MilHEHi 3arpPOMOHOBAHWM JUCEPTaHTOM
MeTo oM. Takum umHOM, muceprariiina po6ora Haumneiika O. Q. € Ba)IMBOIO Ta
AKTyaJlbHOIO, a 11 Pe3yNbTaTH € 3HAUHUM BHECKOM B CydacHe MaluHOOY TyBaHHS.

Ouinka  oOrpyHTOBaHOCTI HAYKOBHX  pe3yJbTaTiB AMcepTaumii, ix
JAOCTOBIPHOCTI TA HOBU3HH.

BuBueHHs 3micTy  muceprauiiinoi  poGotu  JlaHwunelika Ouexcannpa
OusexkcaHpoBKUYa CBIYUTH PO OGIPYHTOBAHICTh HAYKOBHX II0JI0’KE€Hb, BUCHOBKIB Ta
peKoMeHalil, IKi BUHOCSThCS IUCEPTAHTOM Ha 3aXHUCT:

® yci IOJIOXEHHs, BUCHOBKH, PEKOMEHMAlil Ta po3poGKH OOrpyHTOBaHI Ta
JIOBEJIeH] eKCIIepUMEHTAIbHO-aHATI THIHUMH JIOCTIiUKEHHAMMY;



® INPAaKTHYHI HaNpallOBaHHS JHCEPTAHTA TOJAHI y MATEMAaTHYHUX BUKIANAX Ta
po3paxyHKax, Ha MaltoHKaX, B TaOJIHLSX, SKi {TIOCTPYIOTh Ta JOMOBHIOKOTH HAYKOBI
MIOJIOJKEHHS TUCEePTaLil;

® pe3ynbTaTH JAUCEepTALliiHOl poGOTH MHpoHuuM TrigHy ampobauiio  Ta
BpoBamkeni  wa  JIT  3aBom  «[enepaTopy, Jlep>xaBHOMY — KOHIEpHi
«YKxpobopoHnpom» Ta IIpHBaTHOMY aKLiOHEPHOMY TOBApUCTBI «XOpONBChKH
MEeXaHIYHHUH 3aBOMY, IIO MiATBEPIKEHO BiAMOBIIHUMU AKTaMHU.

Taxum unHOM, pospolnenuit 3700yBademM MeTOJ AOBEAEHHH 10 NPAKTHYHOIO
IHKEHEPHOTO BMKOPHCTAHHSI, IO TAKOK MiATBEPMIKYE AOCTATHBO BHCOKMIA piBeHb
O0IPYHTOBAHOCTI BUCHOBKIB POOOTH.

HaykoBa HoBM3HA pe3ynbTaTiB AMcepTalliffHOrO [OCTiKeHHS Mosrae B
HACTYITHOMY:

® po3polOieHo  KOMOiHOBaHMI  CrOCIG  NA3epPHOTO  TEPMOMEXAHIYHOro
TIOBEPXHEBOTO 3MILIHEHHS 3 MOINEpPeJHIM HaHECeHHSM BiOBiIHOI TEKCTypH Ha
MOBEpXHI fe(opMalifHUM IHCTPYMEHTOM i MTOAAJIBIINM JIa3epPHUM rapTyBaHHSIM;

® BU3HAYEHO OINTHUMAJbHI TEXHONOrIYHI PEXUMH CEIeKTHBHOIO 3MiIHEHHS
BUpoOIB 31 cranmi 30XI'CA mis nigBuuIeHHS TIHOHHM 3MilHEHHS, MOKpaIIeHHS
(i3UKO-MEXaHIUHMX  BIACTUBOCTEH  IOBEPXHEBOrO miapy Ta  IiJBHILEHHS
3HOCOCTIHKOCTI BUPOOIB;

® 3alPOTIOHOBAHO  AJITOPUTM  BHU3HAYEHHS ONTUMAIBHUX TEXHOJIOTIYHUX
PeXKMMIB 32 KpUTepieM TIHOWHM 3MilHEHOrO WIApy sl BH3HAYECHHS e eKTHBHOI
CXeMM  KOMOIHOBaHOi  JlasepHOi — TepMOMeXaHiuHOi — 0GpOGKH IHCTPYMEHTIB
13 CEpeIHbOIETOBAHMX CTasIel;

® 3alpPOMOHOBAHO  PO3PAXyHKOBO-€KCIEPUMEHTANIBHY  3aJeXHICTh  JUIs
BU3HA4YeHHA 30HM JeQopMaliffHOTO BIUIMBY MiJ 9ac OXOJOIKEHHS pu
BUKOPUCTAHHI JIa3ePHOTO TEPMOMEXAHIYHOT0 3MII[HEHHS 32 KOMOIHOBAHOIO CXEMOIO;

® BU3HAYCHO, 1O momnepeHs Jepopmaliiaa Jis 1pobocTpyMUHHO0 06poGKOIO
Nepejl TEPMITHOKO €10 JIa3ePHUM [IPOMEHEM 3HAYHO 30iMbIIye IJIMOMHY 3MILIHEHOTO
[IOBEPXHEBOT'O 1IAPY TIPU BUKOPUCTAHHI BUXiHOTO 00’ €MHOTApPTOBAHOTO 3pa3Ka;

® BU3HAYCHO 3MIHM IMMOMHU, MIKPOTBEPAOCTI, po3Mipy i cTymeHs nepopmariii
KPUCTANITIB, BEIMYUHM BHYTPIIHIX 3aIMIIKOBUX HAIPY/KeHb, & TAKOXK 3HOCO- Ta
KOpO3IMHOI ~ CTIMKOCTI 3pa3skiB, 3MIUHEHMX OJMHMUYHMMH Ta KOMOGIHOBAHMMU
TEPMOMEXaHIYHUMH  criocobaMu  06poOKM 3 BHKODHUCTAHHSM  JMHAMIYHOL
fepopmaniiinoi fii iHcTpyMeHTIB Ta TepMiuHOT Ail JA3epHUM MPOMEHEM;

® IOC/II/UKEHO HANPYXEHHs | 3amac Mil[HOCTi BHpOGiB YyIapHUX IHCTPYMEHTIB
B YMOBAaX eKCIuTyaTailii.

Otxe, B mucepraniffimili poGoTi MocTaBIeHe HAYKOBE 3aBIAHHS BUKOHAHO
IIOBHICTIO, 3100yBay [OBHOK MipOO OBOJIO/IB METOIOIOTIEI0 HayKOBOI JISUTBHOCTI.



Ouinka 3micty aumceprauii, ii 3aBePIUEHICTL Ta AOTPUMAHHSA NPHHLHIIB
aKajaemMi4uHoi 1oGpoYecHOCTi.

3a cBoiM 3MicToM Iuceprauiiiaa po6orta 3n00yBaua [anuneiika O. O. noBHicTIO
Bianosizae CTaHmapTy BUIIOI OCBITH 3i cremiansrocti 131 «I[Ipuxnagna Mexanikay
Ta HalpsMKaMm [TOCHiPKeHb BIANOBIAHO 10 OCBITHBOI nporpamu  «lIpuknanna
MEXaHIKay.

Huncepranifina poGora € 3aBepreHO0 HayKOBOIO Ipallerd 1 CBIIYHTL IPO
HasgBHICTb OCOOMCTOr0 BHecKy 37100yBaua y HaykoBuid HampsMm «[Ipukiagna
MeXxaHiKay.

Posrisnysim 3BiT momiGHocTi 3a pesysnbratamu MIEPEBIPKU  AUCEpPTALifHOT
poboTH Ha TEKCTOBI CHIBHNATiHHS, MOKHA 3pOOMTH BMCHOBOK, LIO JMCEpTALiiiHa
pobora J[lanuneiika Osekcanmpa OnekcaHApoBHYa € pe3yNTbTATOM CAMOCTIHHUX
JOCTIJUKEHb 3100yBaua i He MICTUTh eIeMeHTIB danbcudikanii, xomminsmii,
(abpukawii, niariaTy Ta 3amo3uyeHs. Bukopucrani iznel, pesyasraTa i TekeTd iHIIIMX
aBTOPIB MalOTh HaJIe)XHI MOCKUIIAHHS Ha Bi/OBI THe JDKepelo.

Mosga Ta cTHIL BHKJIQJEHHS pe3y/IbTaTiB

Huceprauifina poGoTa HalMcaHa JepKAaBHOK MOBOIO. Buknanennst matepiany
JIOTIYHE Ta 3MICTOBHE, BIIIOBIZAE OCOBNTHBOCTSM CTHIIIO HayKOBUX JOCIIIKEHD,
BU3HAYAETHCA alIeKBATHUM 3aCTOCYBAHHSAM TEPMiHIB i MOHSTH, 110 XapaKTepHi s
HOPMAaTUBHO-TeXHIYHOI Nekcuku. [lTomani B po6oTi HAYKOBI IOJIO)KEHHS JIOTIYHO
BUKIaJeHl Ta OOIPYyHTOBaHI, B TeKCTi po6oTH 3aCTOCOBYIOTBCS 3aralbHOMPUHHSTI
TEPMIHH | CKOPOYeHHSI, yci crenuivui CKOPOYEHHS MalOTh MOSICHEHHS,

Huceprawis ckianaetses 3i BeTymy, S posainis, BHUCHOBKIB, CIIUCKY JiTepaTypu
Ta JOAATKiB. 3aranpHuii o6esr auceprarii — 246 CTOpPIHOK.,

Y BeTymi mpejicrasieHa 3araibHa XapaKTepUCTUKA TUCepTaliiHOl poboTH,
OOIDYHTOBAHO aKTyalbHICTh OGPAaHO! TEMH, BH3HAYEHO METy, 3aBHaHHs, 00’eKT Ta
MPEAMET NOCIIIUKEHHS, 0XapaKTePU30BaHO HAyKOBY HOBHU3HY, NIPAKTUYHE 3HAYEHHS
OTPHMaHUX Pe3ynbTaTiB, 0COOMCTHI BHeCOK 3100yBaua. Haseneno Iepestik 3axois,
Ha AKMX OyJ0 anpoGOBaHO OAEPXKaHi pPe3yIbTaTH, BU3HAUCHO CTPYKTYpY Ta o0csr
poboru.

Y mepuomy posgiai 3100yBaueM HpoBeeHO BUYCPITHUH aHali3 HayKOBUX
JOCIDKEHb Yy BIAMOBLAHIA ramysi, s3ailicHeno MOPIBHANIBHAN  aHajli3 MeTOjliB
00poOKH cTaneBux BUPOOiB, BU3HAUEHO TEOPETHYHI OCHOBH JUIsl PO3YMiHHS IIPOLIECiB
CTaTMYHOTO | AMHAMIYHOTO MOBEPXHEBO-ILIACTUYHOTO nepopMyBaHHS.

Y apyromy po3saini 3106yBay [IPOTIOHY€ MaTeMaTU4YHy MOJENb 00pOOIIIOBAHOT
MIOBEPXHI, OOIPYHTOBYE OLINBHICTE BUKOPUCTaHHS IpoOLEeCy TepMOMeXaHIYHOT
MOBEPXHEBOI OOPOOKH, & TAKOXK BU3HAYAE Miala3oH palioHaNIbHUX PEXUMIB yIapHOT
ApoOOCTPYMHUHHOI 0OpOOKH Ta HU3BKOYACTOTHO] yAapHol 00poOKH 3 o0epTaHHSIM
nedopmaniittoro iHcTpymenta. V posmini Takosx HaBEJICHO aJI'OPUTM BU3HAYEHHS
ONTUMATBLHUX TEXHOJIOTTYHHUX PEXKHUMIB 32 KPUTEPieM TTHOMHH 3MiLHEHOro iapy s



BU3HAYCHHS e(eKTHBHOI CXeMH KOMOIHOBAHO] Ja3epHOI  TepMOMEXaHIYHO]
[OBEPXHEBOI 00POOKHU IHCTPYMEHTIB i3 cCepeHBONEeroBaHIX CTael,

Y TpeTboMy posaiji neTambHO OMMCaHO BUKOPHCTaHl il Yac IOCIiHKeHHS
Matepiany, o01aIHAHHS Ta METOIUKH [IPOBEeHHs €KCIIePUMEHTAIbHUX OCIIIKEHb.
30Kpema, MPOJEeMOHCTPOBAHO Ta 0XapaKTepU30BaHO PO3poOJIeHi Ta MOJepHi30BaHi
TEXHOJIOTIYHI YCTaHOBKH, 30KpeMa Ti, [0 0a3ylOThCA HA YUCIOBOMY IPOrpaMHOMY
KepyBaHHI /IS KOMOIHOBaHOrO IHHAMIYHOTO T4 CTATHYHOIO TIOBEPXHEBOTO
NACTHYHOTO Te(OPMYBaHHS 3 00ePTaHHSIM; OMHCAHO MOJIEpHI30BaHi MPUCTPOT st
MeTajgorpapiuuux JOCTiKeHb Ta YCTaHOBKY Ul BHIPOOYBaHb 3pasKiB Ha
3HOCOCTIMKICTB; TIpeICTaBIeHO METOIMKH /TS BU3HAYCHHS CTPYKTYPH IOBEPXHEBOT'O
mapy, TBepIOCTI Ta MiKPOTBEPAOCTi 3MILHEHHX 30H Ta METOJU BUNPOOYBaHbL Ha
3HOLIYBaHHA Ta KOPO3iiiHy CTIHKiCTh 10BepXHi 3paskis.

Y ueTBepTOMy PpoO3AiJi BH3HAYEHO ONTUMANILHI TEXHOJIOTIYHI  PEKUMHU
KOMOIHOBaHOI TepMoOMexaHiuHol MIOBEPXHEBOI 00poOKM iHCTpyMeHTIB 31 crani
30XI'CA. 3pobysaueM HaBemeHO Pe3yabTaTH JIOCIIIKEHHS MIKpOCTPYKTYpH,
XIMIYHOTO CKJIaIy, TBEpIOCTi Ta HallPy>XEeHb Y MPUIIOBEPXHEBUX IIAPAX 3Mil[HEHHUX
JeTaned, SKI 3acBiIUYIOTH IepeBary KOMOIHOBAHOL Ja3epHOI TepMOMEXaHIYHOT
MOBEPXHEBOI OOPOOKM TOPIBHAHO 3 [HIIWMH MeETOLAMH. Bcranosneno, wio
BUKOPUCTAaHUH MeTOa 00pobKu (opmye B IIOBEPXHEBOMY LIapi AeTalel 3aIMIIKOBI
HAMPYXCHHA CTUCKY, W10 TEPeBHUIYIOTh 3HAYEHHS, YTBOPEHI iHINHMU METOJ/IaMH,
I CIIPHSE 3HAYHOMY 361/TbIIEHHIO 3HOCOCTIHKOCT 3paska.

Y m’sTomy posgiii HaBeleHO mopaaM 100 NPAKTUYHOIO BUKOPUCTAHHS
KOMOIHOBAHOTO ~ METOJly ~TepMOMeXaHIYHOT IOBEPXHEBOI 00poOKkM B  ymoBax
BUpoOHHUTBA. OKpIM TOro, y Mexkax PO3Zilly: ONHMCAHO CIpoeKTOBaHy Ta
BUTOTOBIIEHY 3100yBayeM eKCIIEPHMEHTANbHY YCTaHOBKY U1l 03700/10BaIbHO-
3MILHIOBANBHOT 00POOKH MeTaneBux BUPOOIB 3a JOMOMOror0 KoMGiHOBaHOT Ja3epHoT
TCPMOMEXAHIYHOI ~ MOBEPXHEBOI  OGPOOKH; [IPEICTABIEHO  CIIPOEKTOBAHMIA
3100yBayeM HAKOHEUHWK JUIsl CTATHYHOTO T4 HU3bKOYACTOTHOIO  yJAapHOIO
HOBEPXHEBO-TIIACTHIHOIO  1eOpPMYyBaHHS 3  0BGepTAHHAM; 3aIIpONIOHOBAHO
KOHCTPYKLII OoOJamHaHHS IS ApOOOCTPYMUHHOI  0GPOBKH, CIpsIMOBaHI  Ha
MIJIBUIIEHHS.  [POIYKTUBHOCTI TEPMOMEXAHIYHOI TOBEPXHEBOT 00pobku. Jna
ONTHMI3alii TEXHOIOTIYHUX PEXHUMIB KOMGIHOBAHOT Ja3epHOI TepMOMEXaHIYHOI
MOBEPXHEBOI  O0OpOOKH,  3ampPOINOHOBAHO QITOPUTM  BHU3HAYEHHS  BXiTHUX
TEXHOJIOTIYHUX TTApAMETPIB 33 PO3AIIBLHOI0 CXEMOIO,

Y pomarkax rmpencrasieHo JIOKYMEHTH, sIKI 3acBi4ylOTb BIPOBAKEHHS
PE3YNbTaTIB JOCTI/UKEHHSI Ha BUPOGHHUTBAX, a TAKOMK Tabmmui Ta rpadiuni
MaTepiasy, sSKi CTAaHOBIIATH OCHOBY CKCIIEPUMEHTAIBbHUX JTAHUX LOCITiKEHHS.

Huceprauiiina po6ota ohopmiteHa BiaMoBizHO Ao BuMor Hakazy MOH Vkpainu
Bi 12 ciuns 2017 p. Ne 40 «Ipo 3aTBEPIDKCHHS BUMOT 10 O(DOPMIICHHSI AUCEPTALLii».



Onpuionnenns pesyabratin AucepraniiHoi podorTH

HaykoBi pesymbratu mucepraiii BucBiTneHi y 25 HaykoBux my6mikamisx
3100yBada, cepen AKUX: 5 cTaTeil y HayKOBUX BHUJAHHSX, BKJIIOYEHHX Ha JaTy
OMyONMKYBaHHS [0 IepeniKy HayKOBHX (axoBux BumaHb YkpalHu; 5 crareif
Yy HEPIOAMYHNX HAYKOBUX BUIAHHSX, IPOIHJAEKCOBaHUX y 6a3i TaHUX Scopus, 3 sKux
3 crarTi y BHUAAHHAX, BiIHECEHHX MO Nepmoro — Tperboro keapTuitis (Q1-Q3)
BIAMOBIMHO 10 Kaacuikargi SCImago Journal and Country Rank a6o Journal
Citation Reports; 7 narentis Ykpainu na KOPUCHY MOJEIIb.

Takox pesynbratn nuceprauii 6ysm arpoboBani Ha 8 HayKOBUX (DaxoBuX
KOH(epeHIIisX.

[lyOmikauii 3m06yBaua opopmieni Ha BHCOKOMY HayKOBOMY piBHI, OCHOBHI
HOMONKEHHA Ta pesyJbTaTH AMCEPTALiHHOI poGOTH OTpUMAaHi aBTOPOM 0cobucTo,
NOpYIICHHS TNPMHIMIIB akaleMiqHol p06podecHOCTI He BHsBIEHO. OCOGHCTHI
BHECOK 3/100yBaya 10 BCiX myOikariii, Oy OJIiIKOBaHUX 13 CIIBaBTOPaMU, HaBeIeHU
y Honatky A «Criucoxk ommy6i1ikoBaHHX TIpallb 32 TEMOIO aucepTauii» (c. 210).

TakuM 4MHOM, HAYKOBI Pe3yJIbTaTH OMHCAHI B AMCepTaLifHIN po6OTI MOBHICTIO
BUCBITJIEH] Y HayKOBUX MyO6iKarfisx 3n100yBaya.

Hesontiku Ta 3ayBaskenns 10 auceprauiiinoi pob6oTw.

HesBaskaioun Ha 3aranom nosutuBHe BpaxkeHHS Bij JAUcepTauiiHol poGoTH, ciif
BIJ3HAYMTH AesKi JUCKYCiiHi MoToXeHHs, 30Kpema:

I. B auceprauiiiniii po6oTi HemocTaTHLO YBaru MPHUIIJIEHO TEOPETUYHOMY
acIeKTy OOIPYHTYBAaHHS [POLIECY TePMOMEXaHIIHO] MOBEPXHEBOT 0OPOOKH.

2. 3anporoHoBaHa cxema 06pPOGKHU Y ABOX LHMKIax mependadae posiibHy
MOCII0BHY AedopMaiiiny Ta nazepHy aii 3 PISHUMH LWIBUAKOCTAMH HepeMilleHHs
3arOTOBKH, OTXe Pi3HUH Yac 0GpOGKH B KOXKHOMY LK. Lle BUKITIOUAE MOKIIHBICTE
000x 00pobok B oaHomy mmkmi. Ha wilt mormsin CyMICHa Jif B OAHOMY LMK
MO3BOJIUTD IMJIBUIIUTH CyMapHy e(eKTHBHICTh TeXHOIOriYHOro IIpoLeCy, OIBII
paLioHaNBbHO Ta MPOAYKTHBHO MPOBECTH pO3poOKy riOpHIHOT TEXHONOTII,

3. Hedopmaliiina i nazepHa noeepxHesa 00pobka crasel, sIk po3AiNbHO Tak i
CIIIBHO, 3HAYHO aKTHBI3yIOTh MPOTIKAHHS AUQY3iHHUX IIPOLECiB B 06po6IHoBaHNX
liapax, fKi BIUIMBAIOTh Ha (JOPMyBaHHS CTPYKTYpH Ta BracTHBocTel. Haskain i
OpoLEeCH B poOOTI He po3risiaanuc.

4. He nuBnsumcy Ha Te, mo B poGori OTPMMAaHI 3HA4YHI Pe3yNbTaTH, CJIij
3a3HAYMTH, 110 AOCJIDKEHHS TPUBENEHI B Mekax OnHiel JOPIKKH 3MILIHEHHS.
Haxane nemae ananisy BBy ix B3aemHoro PO3TallyBaHHs, YMOB ONTUMIi3awii,
HACJI/IKIB IPY HAKJIAJeHH] JOPIXKOK 3MilHEeHHS.

5. I'padiku mikiB peHTreHOCTpYKTYpHOrO aHali3y IPUIIOBEPXHEBUX MIAPIB
3pasKiB, SKWH BUKOHAHO Ha TIMGHHI 10 450 HM, iHpOpMaIiiHO TepeBaHTaXKeH],
B&)XXKO YuTatoThes (¢. 138, 144, 154, 159, 162).

6. PoGota nepeBaHTaxeHa GiTbIIOW KiTbKICTIO BUCHOBKIB, TIPH I[OMY psiI 3
HHUX HOCHUTb JIeK/IapaliifHuii xapaxrep.



BBaxcaio, 110 BHCIIOBIIEHT 3ayBaKeHHS He € BU3HAYAILHHMHU | He 3MEHLIYIOTh
arajlbHy HayKOBY HOBM3HY Ta PaKTHYHY 3HAYUMICTh Pe3y/IbTATIB T4 He BILTMBAIOTH
Ha MO3UTUBHY OLIHKY AMcepTauiiiHoi po6oTH.

BucHoBok npo auceprauiiiny poboTty

Baxaro, mo auceprauiiina poGora 3100yBaya cTymneHs goktopa dimocobii
Hanunetika Onexcanapa OnekcaHaposuya Ha TeMy « ligBUILEHHS eKcrTyaTamifinmx
BIIACTUBOCTEH CTaneBUX BUPOOIB KOMOGIHOBAHOW JIA3€PHOIO TEPMOMEXAHIYHOIO
TNIOBEPXHEBOIO 0OPOOKOIO» BUKOHAHA HA BHCOKOMY HayKOBOMY DIBHi, He MOpyIIye
NPUHIMUIIB aKaJeMIYHOI J0OPOYECHOCTI Ta € 3aKiHUeHHM HAyKOBUM JOCTIiKEHHSM,
CYKYITHICTb TEOPETHYHHMX Ta MPaKTHYHHUX pe3y/bTaTiB AKOro po3B’sA3y€ HayKoBe
3aBJIaHH, 110 Ma€ ICTOTHE 3HAYeHHS /s ramysi 3HaHb 13 «MexaHidna TH)KEHePish».
Huceprauifina poGora 3a akTyanbHicTIO, NPaKTUYHOI IIHHICTIO Ta HAyKOBOO
HOBU3HOIO MOBHICTIO BiJNOBiZa€e BUMOTraM YMHHOIO 3aKOHOTABCTBA Ykpainau, 1o
nepenbadeni B 1. 6-9 «llopsaaky mpuCymKeHHS CTyneHst JoKTopa (imocodii ta
CKacyBaHHs DIUIEHHs pa3oBoi cHeLiali3zoBaHOi BYEHO] palay 3aKkjaaay BULIOI OCBITH,
HayKOBOI yCTAHOBH MPO NPUCYKEHHS CTYIICHS! AOKTOpa (inocodii», 3aTBepaKeHOro
IlocTanosoro Kabinery MinicTpi Ykpainu in 12 ciyms 2022 p. Ne 44,

3n00yBau  [lanuneiiko Onexcanmp  OnekcanapoBuY 3aCIyroBye€  Ha
MPUCYJUKEHHST  CTyneHs Joktopa Qinocodil B ramysi 3mans 13 «Mexanivyua
IHKEHEePIisD) 3a crieliatpHicTio 131 «IIpuknanna mexanikay.

Odiuiiinuii ononenr:
3aBinyBay BiIiTy KOHLIEHTPOBAHUX
C€HEePreTUYHUX BILIUBIB
DI3UKO-TEXHOJIOITYHOTO
IHCTUTYTY METaJliB Ta CILIaBiB
HAH Vkpainn,

JIOKTOp TEXHIYHHX HayK, Tpodecop Banepiit INUXOIIBA

[Mizrmc Banepis JIMXOLUBU 3acBinuyro:
KaHIUAaT TEXHIYHUX HayK,
Buenuii cexperap

SARO QY HOJIOTIYHOrO IHCTUTYTY METAJIB Ta CILIABIB

o [ TEXHONOrTYHUMM
- [IHCTUTYT METANIB
i TA CNNABIB

iKaLiAHKUA

Bonoaumup JJAXHEHKO
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