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Ycerumenko Aninu [BaHiBHU
Ha Temy « TexHoJ10risi BUPOOHUUTBA YABYHHMX BUJIMBKIB 3 IPAJiECHTHOIO
CTPYKTYPOIO Ta BJIACTHBOCTAMM,
MIPEICTaBIICHY Ha 3100y TTS CTYyIEHs ToKTopa ¢inocodii
B Tany3i 3HaHb 13 MexaHiyHa iHKeHepis
3a cnerianbHicTio 136 MeTamypris

AKTYaJIbHICTh TEMH JHCEPTALil.

Hucepramiitna po6ota Ycrumenko A.l. mpucBsiueHa AOCTIHKEHHIO TEXHOJOTIT
BUPOOHMIITBA YaBYHHHMX BWJIMBKIB 13 TPaJIEHTHOI CTPYKTYpPOIO Ta BIACTUBOCTSIMHU.
3anponoHOBaHUH MiAX1J JO OTPUMAHHS TaKMX BUJIMBKIB € MEPCIEKTUBHUM, OCKUIBKU
MOEHYE B cOOl ONTUMI3AINI0 MEXaHIYHUX Ta TEPMIYHUX XAPAKTEPUCTUK MaTepiaiy.
HaykoBa HOBU3HA AOCTIPKEHHS MOJISTAa€E B OOIPYHTYBaHHI CKIIATy ’KapOCTIMKUX YaBYHIB
Ta po3pO0JICHHI TEXHOJOTIYHUX PIIIeHb JIJIi BUPOOHUIITBA BUJIMBKIB 13 MOKpAIICHUMU
eKCILTyaTaiiHuMuU XapakTepuctukamu. [Ipukiagae 3HaYCHHS OTPUMAHUX PE3YJIbTATiB
PO3IJISTHYTO Ha OCHOBI JeTaneid (POPMOKOMIUIEKTIB JJIsl BUTOTOBJICHHSI CKJIOTapH, SKi
eKCIUTYaTyIOThCSI B YMOBaX BUCOKOTEMIIEPATYPHOTO Ta MEXaHIYHOTO HABAHTAXEHHS.

AKTYaJbHICTh TEMAaTUKH TUCEPTAI[IHHOTO JOCIIKEHHS 3yMOBJIEHAa HEOOX1HICTIO
MIBUIIEHHS €(QEKTUBHOCTI Ta JOBTOBIYHOCTI BHUKOPUCTAaHHA (OPMOKOMILIEKTIB, a
MpaKTUYHE 3HAa4YeHHs pPOOOTH BU3HAYAETHCA 11 BHECKOM Y PO3BUTOK CKJIOTApHOI
MIPOMHUCIIOBOCTI YKpaiHU Ta 3MEHIICHHSIM IMIIOPTY aHAJIOTTYHUX BUPOOIB, MaTepiamiB 1
TEXHOJIOT1M.

OuiHka 00IpPyHTOBAHOCTI HAYKOBHX pPe3yJbTATIB AMcepTauil, IX JOCTOBIPHOCTI
TA HOBU3HU.

HaykoBa HOBH3HA pe3yibTaTiB JUCEPTALlil OJIATAa€E B HACTYITHOMY:

1. BuzHaueHO XIMIYHUN CKJIaJ] HU3bKOJErOBAHMX TIpaiTH30BaHUX YaBYHIB 3
M1JBUILEHUM BMICTOM KpeMHito (S1). 3acTocyBaHHs JieryBanbHUX eneMmenTiB (Mo, Cr, Al,
Ni, Ti) y pi3HMX KOMOIHAIISX Ta KUIBKOCTAX JIO3BOJIMJIO OTPUMATH IiABUIIECHHS
TeMIlepaTypu TodaTKy (a30BHX  TEPETBOPEHb, IO  CHOpUi€  30UIBIICHHIO
eKCIUTyaTaIliifHOrO pecypcy MaTepiaiiB B YMOBaX BIUIMBY ITUKIIYHUX TEPMIYHUX
HaBaHTa)XCHb.

2. BcTaHOBIEHO EKCMEPUMEHTAIBHO TMIJABUINCHI TMOKAa3HUKUA >KapOCTIMKOCTI
HU3bKOJIETOBAHUX TpadiTU30BaHUX YaBYHIB 3 MiJABUIIEHUM BMICTOM KpeMHIIO (S1) 11
po0OOTH B yMOBax BIUIMBY HMKIIUYHUX TEPMIYHUX HaBaHTaxkeHb. Lle 703B0IMII0 OTpUMaTH
Kpall OKaJIMHOCTINKICTb, POCTOCTIMKICTh Ta TEPMOCTIUKICTh MpuOIM3HO A0 1,7 pasis,
0 OOYMOBIIOE 30UIBIICHHA TEPMIHY EKCIUTyaTalii BHpOOIB Ta 3MEHIIYE BUTPATH
BUPOOHUIITBA.



3. Bmepmie BukopucTaHo MOCHiIOBHE OOpoOJeHHs (KOBIIOBE CHIIIKOOapieM Ta
BHYTPIIIHBO(POPMOBE  MarHi€BMiCHUM  MOAM(IKATOPOM)  PIAKOrO  YaBYyHY 3
MIPUIIIBUJIIIICHOIO0 KpUCTaTI3ali€r0 Y GopMmi i Yac KOHTAKTY 3 XOJOAMIBHUKOM 13 CIpOTO
YyaByHY TOBIIMHOIO CTiHKK 30 mwm. Lle no3Bonmiio oTpumaTH martepial 13 rpajiieHTOM
Mopdosorii rpadiTOBUX BKIIOYEHb, a CaMe€ BiJ KYJISACTOTO IO BEPMHUKYISIPHOTO, 3
MOJIaJIBIIIUM MIEPEXOIOM JI0 TNIACTUHYACTOTO TpadiTy.

4. BcTaHOBIEHO, 1110 MOCI1OBHE 00pOOIEHHS PO3IJIaBy YaBYHY 3a0€3Mevye 3MiHY
Koe(DIIIEHTIB TEMIEepaTypOITPOBIAHOCTI 3a MEPEPi30M BHIMBKIB 3aJICKHO BiJl TPATIEHTY
cTpykTypu. OTprMaHi1 3HaYeHHS KOEPIIIEHTIB TEMIEPATYPONPOBITHOCTI BUIlll Ha 26 %
32 TOKa3HUKUA aHAJIOTIYHOTO Martepiaiy, IO CHpUsi€ MIJBUIIEHHIO EKCIUTyaTallliHUX
XapaKTEepPUCTUK MaTepialy B yMOBax IHTEHCHUBHOTO BIUIMBY UHUKJIIYHUX TEPMIYHUX
HaBaHTa)XCHb.

HaykoBi mMOJIOKEHHs, $SKI TPEACTaBICHI Yy JUCepTalli MiATBEPIKYIOThCS
ONpALIOBaHHSAM aBTOPKOI0 3HAYHOI KUIBKOCTI CYy4acHOi JIITepaTypu 3a TEMAaTHUKOIO
JOCIIKEHHS. TOUHICTh OTPUMAHUX €KCIIEPUMEHTAIBHUX PE3YJIbTaTIB, 0OIPYHTOBAHICTh
BHUCHOBKIB JIUCepTaIliiiHOT poO0TH 3a0€3IeYeH] BUKOPUCTAHHAM CYy4acCHOTO 0OJaHaAHHS
HAyKOBO-JIOCIIHUX JIabopaTopiii, 3aCTOCYBAaHHAM BIJANOBIJIHUX METOJIB aHAII3y
BJIACTUBOCTEN JIOCHIDKYBAaHUX MaTeplajiB, a TaKOXX KOPEKTHOIO IHTEPIPETAIlIE0
OTPUMAaHUX JTaHUX. BUCHOBKH 1 peKOMEH/aIli1 aBTOpa € KOHCTPYKTUBHUMH, JIOTIIHUMHU
Ta 0e3MocepeIHbO BUILJIMBAIOTH 3 PE3YJIBTATIB MPOBEICHUX JAOCTIIKEHbD.

OTtpumaHi pe3ysbTaTH MIATBEPKYIOTHCA YYacTH0O Ha MIKHAPOAHMX HAYKOBO-
MPaKTUIHUX KOH(EpEeHINisIX, a TaKoK BIPOBAKCHHSIM Y HaBYAJIBHUW TPOIEC, IO
3aCB1IYEHO BIAMIOBIIHUM aKTOM.

Omxe, B paucepTaiiiiHii poOOTI TOCTaBJICHE HAYKOBE 3aBJaHHS CTBOPCHHS
TEXHOJOT1i BHUPOOHMIITBA YaBYHHUX BHWJIMBKIB 3 TPAIIEHTHOIO CTPYKTYpPOIO Ta
BJIACTUBOCTSIMU BUKOHAHO MOBHICTIO, 3100yBa4 TOBHOIO MiPOIO OBOJIOIIB METOIOJIOTIEI0
HAyKOBOI A1SUIBHOCTI.

Ouinka 3micTy aucepranii, ii 3aBeplIeHICTb Ta JOTPUMAHHS NPUHUMIIB
akajaeMiuHol 100po4YeCHOCTI.

3a cBOiM 3MICTOM JucepTalliifHa pobora 3100yBaya YCcTUMEHKO AJiHM [BaHIBHU
MOBHICTIO BiAnoBiae CTaHaapTy BUIIOI OCBITH 31 criemianbHOCTI 136 «MeTtamypris» ta
HaIpsMKaM JIOCTIKEHb BIAMOBIHO 10 OCBITHBOI porpamMu «MeTtamyprisi».

HuceprartiiiiHa poOoTa € 3aBepIICHOI0 HAYKOBOIO MParieio 1 CBIIUYUTH MPO HASBHICTH
O0COOMCTOTO BHECKY 3/100yBaua y HAayKOBHU HampsiM «BUpOOHHWIITBO BWJIMBKIB 13
YaBYHY».

PosrisHyBIm 3BT MOIIOHOCTI 3a pe3yabTaTaMu MEePEeBIPKHU AUCEPTALIMHOI poOOTH
Ha TEKCTOBI CITIBNAJIHHS, MOXXHAa 3pOOUTH BHUCHOBOK, IO JAHMCEpTaIliiHa poboTa
Ycerumenko Ay [BaHIBHU € pe3yJibTaTOM CaMOCTIMHMUX JTOCHIKEHb 37100yBaya 1 HE



MICTUTh €J1eMEHTIB (anbcudikamii, kommissauii, Gpadpukarii, miariaty Ta 3amo3u4yeHb.
Bukopucrani is1ei, pe3ypTaTu 1 TeKCTH THIIUX aBTOPIB MAlOTh HaJEkKH1 MOCUIaHHS Ha
BIJIMOBITHE JHKEPEIIO.

Moga Ta cTHJIb BUKJIAJEeHHS pe3yJbTaTiB.

HuceprariitHa po6oTa HanrMcaHa YKpaiHCbKOI MOBOIO.

Martepian guceprailii BUKJIaJA€HO AOCTYITHO, 3 BUKOPUCTAHHSAM 3arajbHOBXKUBAHO1
TEPMIHOJIOT1] Ta JOTPUMAHHSAM MPUHIIMIIIB aKaJeMIuyHO1 JOOPOYECHOCTI.

Jucepraliisi CKIaAa€ThCS 31 BCTYITY, 4 PO3/A1IiB, BUCHOBKIB, CIIUCKY JIITEpAaTypH Ta
JOJaTKIB. 3araibHui 0ocar aucepTarii 184 cTopiHKH.

YV 6cmyni OKpecIeHO aKTyaJdbHICTh IOCHITKECHHS, C(HOPMYIbOBAHO HOTO METY,
3a/1ayi, HAYKOBY HOBU3HY Ta MPAKTUYHY 3HAUYIIICTh, & TAKOXK B110OpaKE€HO 3aCTOCOBaHI
METOJM JIOCHIIPKEHHS, 3B'S30K 3 HAyKOBUMH MpOrpaMaMHu Ta TEMaMH, anpoOariliro
pe3yJbTaTIB JOCITIKCHHS.

Y nepwiomy po30ini MWUPOKO PO3TIASHYTO THTAHHS BIUIMBY IUIACTUKY Ha
HABKOJIMIITHE CEPEIOBUIIE, 3aIPOIOHOBAHO AJIbTEPHATUBHUI EKOJOTIYHUN Martepial
CKJI0. /leTanbHO PO3TISTHYTO OCOOIMBOCTI BUPOOHHUIITBA CKIISTHOI IIOPOXKHUCTOI TapHu Ta
MpoaHaIi30BaHO CTaH Ta yMOBU poO0oTU (hopMyBalibHOTO OcHaileHHs. [lokazano, mo y
CBITI MOLIMPEHUMHU MaTeplajaMu JJIsi BUTOTOBJIEHHS (DOPMOKOMIUIEKTIB € YaBYHH, a
METOJ/IOM iX OTpUMaHHsA — IUTTA. [Ipu iboMy, Bi1oOpaxeHO METOIU BUPOOHUIITBA (hopm
Ta HABEJIEHO TMOMYJISIPHUX, CydyacCHUX BUPOOHUKIB. [IpoaHanizoBaHO XiMIYHI CKJIAIu
BUKOPHCTOBYBAaHUX YaBYHIB, HEBUIIICHI IMUTAHHA Ta MPOOJIEMH, 3aMPOIIOHOBAHO
QIbTEPHATHBHI TEXHOJOTIYHI METOAM, AKI CHPHUSATUMYTh iX BHUpilmIeHHIO. Ha ocHOBI
IPYHTOBHOTO aHamizy 1H(MOpMaIiiHUX JKEepea Ta JITepaTypd CTBOPEHO alrOpUTM
BUKOHAHHS Ta 3aJ]1a4l JUCePTaIlifHOiI pOOOTH.

Y opyeomy po3oini mpenctaBieHO BUXIJHI Marepiajid, METOJUKH BUILIABIISIHHS
XKAPOCTIMKUX YaBYHIB, IXHIO TMO3aliyHy OOpOOKYy Ta METOAM Ta OONaJHAaHHSA HJs
JOCIIJKEHHSI CTPYKTYPHUX 3MiH, TEIUIO(I3MYHUX BIACTUBOCTEH, TBEPAOCTI Ta
MIKPOTBEPAOCTI, & TAKOXK >KapOCTIHKOCTI.

Y mpemvomy po30ini Bu3HA4eHO Ta OOIPYHTOBAHO MiAOIp OCHOBHHUX XIMIYHHX
€JIEMEHTIB JIJIsl JOCHIHUX 4YaByHIB. Bu3HaueHO Temmeparypu NOYaTKy (a3oBUX
NEPETBOPEHD 3a I0MOMOrot0 Au(epeHIiaIbHO-TEPMIYHOTO aHali3y Ta BCTAHOBJICHO, 1110
JOCIIITHI YaBYHHM MalOTh BHIII 3HAYEHHS 3a AHAJIOTIYHI TOKa3HMKU TeMIlepaTypu
BUXIJTHOTO 3pa3ka, 3 SKAM IPOBOJWIN TOPIBHSIHHSA. 32 BH3HAYCHUMH TMOKa3HUKaMU
YKAPOCTIMKOCTI JOCIIHI YaBYHU 3HAXOATHCS Ha PIBHI YaBYHY BHXIJTHOTO 3pa3ka (hopMH,
BiIOpaKOBaHOT P BUPOOHUIITBI CKJIA.

YV uemeepmomy pos30ini nucepTaiii NPEACTABICHO PE3yNbTaTU JOCIIIKEHHS
TEXHOJIOTIYHUX BapiaHTIB BUTOTOBJICHHS BIUIMBKIB 3 TPAJIIEHTHOIO CTPYKTYPOIO MIEPEPi3y
13 yaByHiB 310CM 1 350CMXAH. ABTOpKo0 poOOTH 3aNpPONOHOBAHO Ta Peaiz0BaHO



YOTHPU TEXHOJOTIYHI BapiaHTH BUTOTOBJICHHS BWIMBKIB 3 METOI JOCIIIKCHHS
YTBOPEHHSI TPAIIEHTHOI CTPYKTYPHU:

- MepUIMKA TEXHOJIOTIYHUN BapiaHT — TIOBEpXHEBE OOPOOJEHHS pPO3ILUIaBY
cuitikobapieBuM iHOKyisitopoM SBS5S  dpakmisimu 0,315 mm, 0,4 mm Ta 0,63 MM B
MOPOKHUHI TUBapHOi (popmu. BapiaHT J03BOIMB OTPUMATH BHJIMBKH 3 TIACTUHYACTHM
rpadirom;

— IpYruil TEXHOJOTIYHWUN BapiaHT — TOBEPXHEBE OOPOOICHHS pPO3ILIABY
cuiTikoOapieBUM iHOKyJsTopoM ¢pakiiii 0,315 MM i3 JUTTIM Ha XOJOJWIBHUKH
toBmuHamMu 10 MM, 20 MM Ta 30 MM. TeXHOJOTIYHHMI BapiaHT JO3BOJMUB II1JIBUIIUTH
JIMCTIEPCHICTh TPadiTOBUX BKIIIOYEHB, TOPIBHIHO 3 MEPIIIO0 TEXHOJIOTIELO;

— TPEeTiil TEXHOJOTIYHUN BaplaHT — KOBIIOBE OOpOOJIEHHS PO3IUIaBY
CHITIKOOAPI€EBUM 1HOKYJIATOPOM 3 PO3JIMBAHHSIM Ha XOJOAMJIBHUKU TOBIIHHAMH 10 MM,
20 MM 1a 30 MM. BcTaHoBneHo, 110 Y BWIMBKAX (DOPMYETHCS TPaJAl€HTHUN PO3MOALI
rpa@iTOBUX BKIIOYEHb — BIJ JPIOHOPO3TaIy)KEHUX A0 PIBHOMIPHUX IJIACTUHYACTHX.
YMOBM KpucTamizamii Ta HasABHICTh IMEBHOI KUIBKOCTI rpadITU3yBAIbHUX YU
KapO1J0yTBOPIOBAILHUX XIMIYHUX €JIEMEHTIB Yy CKJIaJl JOCHIHUX YaBYHIB CIPHUSIOTH
YTBOPEHHIO ()epUTHOI YU MEPJIITHOI METAJICBOT MATPHUIIl 3aJI€KHO BiJl MAPKH JTOCIIITHOTO
YaBYyHY;

— YEeTBEPTUIl TEXHOJOTIYHUN BapiaHT — OOpOOJEHHS poO3IUIaBy YaBYHY
KOMO1HOBaHUM (TIOCTYIOBUM) METOJIOM: KOBIIIOBE CHJIIKOOApIEBUM I1HOKYJSATOPOM Ta
BHyTpilIHbO(popMOBe  (inmold mMeTogoM) MarHieBMICHUM — MojudikaTopoM 3
pPO3JMBAHHSAM Ha XONOAWIbHUKM ToBIMHaMu 10 mMm, 20 mm ta 30 mm. Lleit BapiaHT
JT03BOJIMB OTpUMATH (DepUTHY METaJIEBY MAaTPHITIO 3 TpagieHTOM Mopdororii rpadiToBUx
BKJIFOUEHB 3a MepepizoM BUWIMBKIB 3 4aByHY 310CM, ne dbopma BKIIIOUEHB KYJSICTOTO
rpadiTy mepexoauTh 10 BEPMUKYIISIPHOTO Ta 3MIHIOETHCS HA MJIACTUHYACTHIA.

Bci  po3poOiieHi  TEXHOJNOTIYHI  BapiaHTHM aBTOpPKa IMIJAKPIMIIA  aHAII30M
MeTajorpapiyHuX 300pakeHb, MIKPOTBEPOCTI1, TBEPJIOCTI Ta TEMIIEPATYypPOIPOBIIHOCTI,
K1 B CBOIO Yepry MiATBEPANIIN 3MIHY CTPYKTYPH ¥ BIIaCTUBOCTEN BUIIMBKIB 3aJI€KHO BiJl
3aCTOCOBAHOTO TEXHOJIOTTYHOTO M1IX0Y.

Huceprariitna po6oTa odopmiieHa BiamoBigHo 10 BuMmor Hakasy MOH VYkpaiau Bin
12 ciuns 2017 p. Ne 40 «I1po 3aTBepmkeHHs BUMOT 10 0hOPMIICHHS TUCepTaIlii».

OnpuwiroaHeHHs pe3yJIbTATIB JUCEPTALIMHOI PO0OTH.

HayxoBi pe3ynbTaTl AucepTalii BUCBITJICH] Y 5 HAYKOBHUX MyOJTiKaIifax 3100yBaya,
cepell KUX: 4 CTaTTl y HAyKOBHX BHJIaHHSX, BKJIIOYEHUX HA JaTy OMyOJIIKYBaHHS /0
nepesiky HayKoBHX ()axOBHX BHUJaHb YKpaiHH; 1 CTaTTs y MepioguYHOMY HAYKOBOMY
BUJIaHHI, MpoiHJeKkcoBaHOMY y 0a3ax manux Web of Science Core Collection Ta/abo
Scopus. Takox pesynbTaTd aucepraiii Oyiau anpoOboBaHl Ha 4 HayKOBUX (haxOBUX
KOH(EepEeHIIISX.



TakuM 4MHOM, HAayKOBI pe3yJbTaTH OMHUCAHI B AUCEPTaLiiHIi POOOTI MOBHICTIO
BHUCBITJICHI Y HAYKOBHX ITyOIiKaIlisfx 3100yBaya.

HenoJuiku Ta 3ayBaseHHs 10 JUCePTALIHOI podoTH.

1. dopmymnioBaHHS MyHKTIB HAyKOBOi HOBM3HU BHUKJIAJIEHO JOBOJI y3arajibHEHO,
BapTo OyJI0 3pOOMUTH aKIIEHT Ha KOHKPETHUX HAyKOBUX JOCATHEHHsAX. Hampuknan, y
1. 2 y TBEPIKCHHI PO «IMOKA3HUKHU KapOCTIMKOCTI YaBYH1B» MOTPIOHO YTOYHUTHU PIBEHb
BU3HAYCHUX TMOKA3HUKIB MO KOKHOMY 13 TPbOX MHapameTpiB, SKi 1i XapaKTEePU3YIOTh.
Takox He HaBeJIEHO MOPIBHSAHHSA OTPUMAHUX PE3YyJIbTaTIB 3 aHAIOTTYHUMU MaTepiajaMu.

2. Jlna HaliMeHyBaHHA JOCTIHMX YaBYHIB JOLIIPHO BUKOPHCTATH MO3HAYEHHS
XIMIYHMX €JIEMEHTIB BIAMOBIIHO A0 YMHHUX HOpMAaTUBHUX AoKyMmMeHTIB (JICTY), mo
3a0€3Me4YnTh KOPEKTHICTh 1 YHI1(PIKALIII0 TEPMIHOJIOTI].

3. Jlexibka TEXHOJOTIYHUX BaplaHTIB OOpOOKM pO3IUIaBiB MalOTh Yy Ha3Bl
«1roBepxHeBe 00poOIeHHs». Po3Mmip yacTHHOK 1HOKynsaTopa SBS menme 1 MM, a iioro
IyCTMHA MEHIIIA TYCTUHU YaBYHHOTO po3IuiaBy. Jyxe HMOBIpHO, IO Taki APiOHI YaCTKU
1HOKYJIsiTOpa Oy1yTh 3a1y4aTHCh PO3IJIaBOM, YTBOPIOIOYH PYyXOME CEPEIOBUIIIE, B IKOMY
B1I0yBaeThCsl 00’€MHA B3a€EMOJIis, a HE MOBepxHeBa. He 3po3ymino, yomy came Tak
Ha3BaJIM TEXHOJIOT14HI BaplaHTH?

4. 'V 3aCTOCOBaHMX TE€XHOJOTIYHUX IMIIX01aX BUKOPUCTAHO XOJOAWIBHUKHU PI3HOT
TOBIIUHU, MTPOTE y POOOTI HE BKA3aHO MPUYUHU IX Ta YW PO3TIISIAAIIMCA 1HII BapiaHTH.
Kpim Toro, gominsHO Oyino O BH3HAYMTH BIUIMB IIBHIKOCTI OXOJIOMKCHHS Ha MPOIIEC
KpHUCTai3ailii BWIMBKIB Ta OPMYBaHHS KIHIIEBOT MIKPOCTPYKTYPH MaTepiany.

5. BiacyTHI MIKpOCTPYKTYpH METaJIeBOi OCHOBH 3pa3KiB 13 JIOCITHUX YaBYHIB Ta
JIaH1 Mpo KIJIbKICHE CIIBBIIHOIIECHHS «deput/mepait». HaBoaarbces auiie onucoBl JaH1
PO Te, IO 1XHI KUTBKOCTI 30UTBIIYIOTHCSA 200 3MEHITYIOThCS.

6. 3a 4eTBepTUM TEXHOJOTIYHUM BapiaHTOM rpadiT Kymusctoi ¢opmu OyIio
OTpUMaHO Jiuie y 3pa3kax 3-€ 13 yaByHy 310CM. Uum 11e noscHIOEThCA?

7. Y TEKCTI 1HO/1 3yCTPIYAIOTHCSI OMMUCKU Ta MEBHI HETOYHOCTI Y (POPMYITFOBAHHSIX.
VY migposaim 3.3.2 (ct. 94) — npo SKy MIABUINEHY TEMIEepaTypy BUIMPOOYBaHb 3pa3KiB
yaByHy 310CM ine moBa?; y miaposaini 4.1.1 (ct. 106) — tBepmicte HB 3paskiB mms
¢bpaxuii 0,63 mm (puc. 4.6) He cmiBNagae 3 MIKPOTBEPAICTIO CTPYKTYPHUX CKIIAJIOBUX
(puc. 4.5); Takox y 1poMy miapo3aial Ha ¢. 104 — He 3p0o3yMiJIo YOMY 30UIBIIYETHCS
wioma rpadiToBux BKIOYEHb; Yy migpo3aim 4.2.1 (ct. 118) — HEBIpHO, SKIIO MpU
nepeBaxanyomMy BMICTI (EpUTY «BHUSBICHO NEPIITHO-PEPUTHY METAJIEBY MATPHUIIIO Y
auToMy CcTadiy»; y migpo3aim 4.3.2 (cr. 139) — 3a3HayeHo, mo Ni 1e
Kap0110yTBOPIOBAJIBHUM €IEMEHT Yy YaByHaxX, ajie 1ie HacpaB/i He TaK.

BBaskato, 1110 HaBeIeH1 3ayBaKeHHsI HE € BU3HAYAIbHUMH 1 HE 3MEHILYIOTh 3arajbHy
HAyKOBY HOBHM3HY Ta IMpPaKkTUYHY 3HAYUMICTh pE3yJbTaTIB Ta HE BIUIMBAIOTh Ha
MO3UTHBHY OIIHKY JUCEPTalLIMHOI pOOOTH.



BucHoBok npo auceprauiiiny po6oty

BBaxaro, mo pgucepraniiiHa poGora 3700yBada CTymeHs JokTopa (imocodii
Ycrumernko Aninu I[BaniBHU Ha TeMy «TexHOOris BUpOOHHUIITBA YaByHHHIX BHJIUBKIB 3
TPaliEHTHOK CTPYKTYPOIO Ta BIIACTUBOCTSIMHI» BHKOHaHa Ha BHCOKOMY HayKOBOMY
piBHi, He OPYIIIy€ MPUHIINIIIB aKaJeMi4HOI JOOPOYECHOCTI Ta € 3aKiHYEHUM HayKOBHUM
IOCIiDKEHHSIM, CYKYITHICTh TEOPETHYHUX Ta MPAKTUUYHUX Pe3yJIbTATiB SKOTO PO3B'S3ye
HayKOBe 3aBAaHHS, 1110 Ma€ iCTOTHE 3HaYeHHs 711 MexaHiuHo1 iHXeHepii. JlucepTaniiina
poboTa 3a aKTyalbHICTIO, MPAaKTUYHOI LIHHICTIO Ta HAYKOBOIO HOBHU3HOIO IMOBHICTIO
BiIMIOBiTae BHUMOTraM YHHHOTO 3aKOHOJABCTBa YKpaiHW, mo mnepenbadeHi B 1. 6-9
«[TopsimKy MpUCYIDKEHHS CTyIeHs JoKkTopa ¢inocodii Ta ckacyBaHHS pillleHHS pa3oBOi
Creliani3oBaHoi BYEHOI pagWl 3aKkialy BHIIOI OCBITH, HAyKOBOI YCTaHOBH IIpO
TPUCYIDKEHHS CTymeHs AokTopa ¢inocodii», 3arBepmieHoro [locranosBoro Kabinety
MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44.

3mo0yBau Yctumenko AuiHa [BaHIBHa 3aciIyroBye Ha IpPHUCYIKEHHS CTYIEHS
noktopa ¢imocodii B ramy3i 3HaHb 13 MexaHiuHa iH)XEHepis 3a CIELIATbHICTIO
136 MeTamypris.

Odiniiinnii OMOHEHT:
CTapIIiii HAYKOBUH CITIBPOOITHUK BiAILITY
BHCOKOMIIIHUX 1 CIIel[iallbHUAX YaBYHIB
®i3UKO-TEXHOJIOTIYHOTO IHCTUTYTY METaJIiB Ta
cmaBiB HarioHanbHOT akaneMii Hayk pra'l'HI/L,
KaHIUOaT TEXHIYHUX HayK

IOpiit BAYUMHCHKWIA

Hignuc k.1.H. FOpis BAYUHCBKOI'O 3acBiguyio:

Buenwnii cexperap

®i3UK0-TEXHOJIOTIYHOT'0 IHCTUTYTY METAJIB Ta

cmiaBiB HamionaneHoT akaneMii Hayk YKpaiHy,

KaHIUOAT TEXHIYHUX Hay ke z/;%) ; 7

\V oy Bonogumup JIAXHEHKO
.

meHmmixauifmuﬁ
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