BIATYK

0(hiLliiHOrO OMOHEHTa Ha AucepTaliiHy po6oTy
fopneHka ApTema OnekcaHapoBuYa

Ha TeMy «Bnnue fegekTiB HannaBfeHHs Ha BTOMHY MilJHICTb TUTAHOBOIO CrJaBy
BT22 3 BigHOB/IEHOIO NMOBEPXHEHO»,
npeAcTaBieHy Ha 3400yTTA CTyneHs foKTopa inocodil
B ranysi 3HaHb 13 MexaHi4Ha iHXeHepis
3a cneuyianbHicTio 132 Martepiano3HaBCTBO

AKTyanbHICTb TeMW aucepTtayii.

AKTyanbHiCTb AucepTauiiiHoT poboTn [opneHka ApTtema OnekcaHApoBMYa
3yMOB/IeHa HeOoOXIAHICTIO MNiABULLEHHA pecypcy Ta BTOMHOT [0BrOBIYHOCTI
BiANOBiJa/IbHNUX efleMEeHTIB KOHCTPYKLiA 3 TUTAHOBUX CMMaBiB, 30KpemMa CcnjaBy
BT22, wnaxoMm pekomeHfauii no onTuMisauil TeXHONOorih BigHOBIKOBA/bLHOIO
HannaB/eHHS Ta HACTYMHOT IOKaNbHOT TEPMIYHOT 06POOKK. 3BaXKalum Ha >KOPCTKI
YMOBM eKcnnyatauil aBialiiHOT TEXHIKN, 0CO6MBOT BaXKNMBOCTI HabyBae 3aBfaHHS
BIJHOB/MEHHSA  3HOLIEHUX [MOBepXOHb 6e3 BTpatM IXHiIX  eKcnnyaTayiiHnX
XapaKTepucTuK.

TuTaHOBI cnnaBu 3aBAAKWU MOEAHAHHIO BUCOKOT MUTOMOT MiLHOCTI, KOPO3iiHOI
CTIKOCTI Ta 3[4aTHOCTI MpaytoBaTt¥ B yMOBaX 3Ha4YHWX MeXaHiYHWX HaBaHTaXeHb
3HaxoAATb LIMPOKE 3aCTOCyBaHHA B aBiabydyBaHHi, eHepreTuYHin ranysi,
MallMHOOYyAyBaHHI Ta IHWWX BUCOKOTEXHOMOTIYHMX ciepaX. Y UbOMY KOHTEKCTI
AOCNIMKEHHSA, CMNpPAMOBaHI Ha BWBYEHHS BMJIMBY MIKPOCTPYKTYPHUX [eeKTIB,
(ha30BMX HEOAHOPIAHOCTEN | NOKa/NbHMUX 3MiH MIKPOTBEPAOCTI, MalTb He fuLle
HayKOBY LIHHICTb, a W NpaKTU4YHY 3Ha4yyuwicTb ANna 3abesnevyeHHs HafiAHOCTI
KOHCTPYKLUIN.

TemaTvka paucepTauiiHOT po60TM  OXON/KE aKTyaNbHi  HayKOBO-TEXHIiYHI
3aBfaHHA, 30KpemMa BMBYEHHA BMAWBY TUMY MPUCcagHOro Marepiany nig yac npoiecy
HaniaBneHHA Ta MapameTpiB JiOKafbHOT TepMidyHOT 06p06KM Ha (OopMyBaHHS
MIKPOCTPYKTYpPU Ta BTOMHY MOBefAiHKY TuUTaHOBOro cnnaesy BT22. [lMpakTuyHa
LUIHHICTb pe3ynbTarTiB  MIATBEPLXKYETLCA X BNPOBAXEHHAM Ha MiANPUEMCTBI
aBiauinHoi npomucnoBocTi B AT «AHTOHOB», a TaK0OX iHTerpauieto B HayKOBO-
[OCniAHI TeMW Npo@iNbHOT Kaeapu.

OuiHka O06rpyHTOBaAHOCTI  HAyKOBUX  pes3ynbTaTiB  Aguceprayii, ix
AOCTOBIPHOCTI T2 HOBU3HN.

HaykoBa HOBM3Ha fucepTayinHoi pob6oTn MopneHka ApTtema OnekcaHapoBMYa
nonarae y BCTAHOB/EHHI HOBMX 3aKOHOMIPHOCTEW BM/IMBY TEXHOJIOMIYHOIO NpoLecy
BIAHOB/IIOBA/IbHOI0 HarniaB/fieHHA Ta HaCTYMHOI NOKanbHOT TEPMIYHOT 06POOKM Ha
(hOpMyBaHHA MIKPOCTPYKTYpK, PO3MNOAISA MIKPOTBEPLAOCTI Ta piBEeHb BTOMHOI
MILHOCTI TMTaHOBOro cnnaesy BT22. lNMokasaHo, WO NpU BUKOPWUCTaHHI NpucagHux



apotie tunie CI15 Ta ekcnepumeHTtanbHoro BT22 y 30HI TepMiyHOro BMUBY
MOXYTb BMHUKATU MIiKPOCTPYKTYPHI HEOAHOpPiAHI 06nacTi 3 fIoKa/IbHUMWU 3MiHaAMK
XIMIYHOTO CKafgy Ta 3HMXXEHHAM MIKPOTBEPAOCTI, L0 B CBOK YEPry 3HWXYE BTOMHY
[0BrOBIYHICTb €/1EMEHTIB KOHCTPYKLIiA.

Po6oTa BMKOHaHa Ha Kadeapi (i3MyHOro martepiasio3HaBCTBa Ta TEPMIiYHOT
06po6KM HaB4yasibHO-HAYKOBOI0 iHCTUTYTY MaTepiano3HaBCTBa Ta 3BaprOBaHHA iMeHi
€.0. MNMatoHa Kl im. Iropsa CiKOpCbKOro y Mmexkax HayKoBO-A4OCMIAHOT TeMaTuKn nig
KepiBHMLUTBOM KaHaupara TexHiYHUX Hayk, npodecopa [oHia OnekcaHgpa
Mukonarosuya.

B po60oTi 06r'pyHTOBAaHO AOLINbHICTL BUKOPUCTAHHA WBKUAKICHOro CBY-HarpiBy
K MeTOofy JioKanbHOI TepMiyHOI 06po6KKM, AKWMA 3abe3nedyye QopmMyBaHHSA
OLHOPIAHOT CTPYKTYPU, 3MEHLLUEHHS PIBHA 3a/IMLLIKOBMX HAMPy>XeHb Ta cTabinisayito
MIKPOTBEPAOCTI B 30HI HamnnaB/ieHHA Ta 30HI TePMIYHOro BnaAMBY. BCcTaHOBNEHO, WO
HasBHICTb nop piametpom 80-120 MKM Yy nNpUNOBEPXHEBOMY Liapi Cnpuse
IHILIFOBAHHIO BTOMHUX TPIWWH | 3HMXKYE pPiBEHb BTOMHOT MiUHOCTI A0 45-50% vy
MOPIBHAHHI 3 MaTepianom 6e3 fedeKTis.

[OCTOBIpHICTb  OTPUMaHMX  pe3ynbTaTiB  MiATBEpAXeHa  3acTOCYyBaHHAM
Cy4yaCHOro aHaniTMyHoro ob6nagHaHHA | METOAMK: ONTUYHOI Ta CKaHyBa/lbHOT
eNeKTPOHHOT  MIiKpOCKOMii, aHanisy MIKpOTBEpPAOCTi, PEeHTreHOCNeKTPaabHOro
aHanisy, a TakoX MOBTOPHUMU eKCMepuMeHTalbHUMKN BUNPOOYyBaHHAMU. BusasneHi
3aKOHOMIPHOCTI MalTb (i3MKo-MeTanyprinHe o06rpyHTyBaHHA Ta AEMOHCTPYHOTb
Y3rOLKEHICTb MK  CTPYKTYpHUMKU  0CO6GMMBOCTAMM,  (pa30BUM  CKIajoM i
MeXaHIYHUMK BNacTMBOCTAMMU, WO CBIifYMTb MNP0 BWUCOKUWA HayKOBUI pPIiBEHb
NpOoBEeAEHOr0 AOC/IAKEHHS.

OTxe, AucepTauiiHe [OCNILKEHHS € 3aBEpPLIEHOK CaMOCTIHOK HayKOBOK
npaueto, AKa TMOBHICTHO  BiAMNOBifae nNoCTaBleHUM  3aBfAaHHAM. 3p06yBay
NPOLEMOHCTPYBaB  rNMOOKe  PO3YMIHHA  METOAO0/MOoril  eKCnepuMeHTaNbHOro
[JOCNIMKEHH Ta 34aTHICTb A0 CaMOCTIMHOrO po3B’A3aHHSA CKAafHWUX HayKOBO-
NpUKNagHUX NpobnemM. Y mexax auceprayiinHoi poboTu aBTop:

- [OCNiAMB 3aKOHOMIPHOCTI BTOMHOrO pyWHyBaHHA 3paskis 3i cnnasy BT22 3a
OHaKOBMX YMOB HannaB/eHHs Ta TepMivyHOI 06pOOKM 3 METOH BU3HAYEHHA
OCHOBHMX (haKTOPIB, WO BNAMBAKOTb HA AOBrOBIYHICTb;

- MNPOBIB aHani3 MIKPOCTPYKTYp Ta OTPUMaHMX 3HayeHb MIKPOTBEpPAOCTI
HannaBfieHOro Metasy, 30HM TepMIYHOro BNAMBY Ta OCHOBHOrO Metany,
BCTAHOBMBLUM 3B’A30K MDK PpiBHEM CTPYKTYPHOI OAHOPIAHOCTI Ta BTOMHOI
MILHICTIO;

- iIeHTU(MiKyBaB OCHOBHI Ae(heKTW B 3pa3Kax i KiNbKiCHO OLiHMB IXHiiA BNAMB Ha
PO3BUTOK BTOMHOIO MOLUKOAXKEHHS;



- BM3HayMB B3aEMO3B’A30K MIX JIOKa/bHUMU 3MIHAMW XiMIYHOTO CKagy,
(ba3oBMM  CTaHOM | MOriPWEHHAM MeXaHiYHMX BfacTUBOCTEM Yy 30Hax 3
HEeO4HOPIAHOK CTPYKTYPOIO.

CYKYMHICTb  OTPMMaHUX pe3ynbTaTiB  CBiAYWTb NP0  BWUCOKWUA  PIiBEHb
TEOPETMYHOI Ta eKCNnepuMeHTaslbHOT MiAroToBKM 3400yBaHa, WOro  BMIHHSA
3aCTOCOBYBaTM Cy4yacHi MeToAW AOCNIMKEHHS Ta (OpMyntBaTh 0OrPYHTOBaHI
BMCHOBKW Ha OCHOBI BCEBIYHOr0 aHaniay.

OuiHKa 3MmIiCTy fucepTauii, i1 3aBepLlIeHICTb Ta LOTPMMAHHA MNPUHUMNIB
akKagemMiyHoT fobpo4veCcHOCTI.

3a cBOIM 3MiCcTOM AucepTaliiHa po6oTa 3a406yBaHa FoprneHka A. O. NOBHICTIO
Bignosigae CrtaHaapTy BMLWOT OCBITW 3i cneuianbHOCTI 132 Martepiano3HaBCTBO Ta
HanpsamMKam AocnigXeHb BiAMNOBIAHO A0 OCBITHLOI Nporpamu «MaTtepiasio3HaBCTBO».

[vcepTauiiHa poboTa € 3aBepLIEHOK HAyKOBOK Mpauer i CBig4YUTbL Npo

HasiBHICTb 0COBMCTOro BHeCKY 3706yBaHa y HayKOBWIA Hanpsam MaTepiano3HaBCTBO.

Po3rnsHyBWwMX 3BIT NOAIGHOCTI 3a pe3ynbTaTaMW MepeBipKU AUcepTaLifHoT
po60TM Ha TEKCTOBI CniBMagiHHA, MOXHa 3p06UTW BMUCHOBOK, L0 AucepTayiinHa
po6ota [opneHka ApTema OnekcaHApOBMYa € pPe3y/nbTaTOM  CaMOCTINHUX
[OCNifKeHb 3400yBaHa | He MICTUTb efneMeHTiB anbcudikauii, KoMMinauir,
(habpmkauii, nnariaty Ta 3ano3nyeHb. BukopuctaHi igei, pesynbtatu | TEKCTU THLWINX
aBTOPIB MalOTb HaMexXHi MoCUNaHHA Ha BIANOBIAHe 4)Kepeno.

MoBa Ta CTU/1b BUKNALEHHSA pe3ynbTaTiB

[uncepTauiiHa po6oTa HanncaHa yKpaiHCbKOK MOBOIO.

[vcepTtayia cknagaetbCAa 3 BCTYyMy, M’ATWU PO34iNiB, BUCHOBKIB Ta CMUCKY
niTepaTypu. 3aranbHuii o6car guceptauii 165 CTOpiHOK.

Y BCTyni 06rpyHTOBAHO akTya/lbHICTb 06paHOi TEMW LOCNIAXKEHHSA, BU3HAYEHO
METY, OCHOBHI 3aBflaHHA, 00’€KT i npeaMeT AOCNI[XKEHHS, OKPECNIeHO HayKoBY
HOBW3HY, MNPaKTUYHY 3Ha4YyLWiCcTb OTPMMaHUX pe3ynbTaTiB, MOJAaHO [faHi MNpo iX
anpobauito Ta nepenik Nny6nikaLin aBTopa 3a TEMOK AncepTaLil.

Mepwunin  po3gin  NPUCBAYEHO OrNSQY CyvacHOro ctaHy  [OCNigKyBaHOI
npobnemaTukn. PO3rNaHYTO (i3MKO-MexaHiuHi BNacTUBOCTI TWUTAHOBMX CraBiB,
0CO6MBOCTI TEXHOMOTIN HanNaBAeHHA, BNANB TUNY MPUCALHOr0 APOTY Ta HaABHOCTI
fedeKTiB Ha BTOMHY MIUHICTb.

Y Apyromy  pos3fini MeTOAWYHY  4YaCTUHY  LOCHIAXKEeHHA:  HaBefeHo
XapaKTepUCTUKN BMKOPUCTAHUX MaTepiani, napameTpu HannaBfieHHA Ta NI0KalbHOI
TEPMIYHOT 06pOOKM, MEeTOAMKM  MIKPOCTPYKTYPHOrO  aHanisy, BUMIPHOBaHHSA
MIKPOTBEPAOCTI Ta OLiHKOBAHHA LWOPCTKOCTI NOBEPXHI.

TpeTih po3fdin 30Cepei)KeHO Ha [AOCNIAKEHHI BMAMBY HannaBfeHHS i3
3actocyBaHHAM apoTy CI115 y noegHaHHI 3 /IOKa/NbHOK TEPMiYHOK 0OpPO6KOK Ha



MIKPOCTPYKTYPY, MIKPOTBEPAICTb | BTOMHY MOBEAiIHKY, 3 aKLUEeHTOM Ha CTPYKTYPHY
HEOAHOPIAHICTb AK AXKepeno BTOMHUX TPILWMH.

Y 4eTBepTOMYy pO34iNi NpoaHani3oBaHO pesynbTaTW HamnaasAeHHSA NpucagHuMm
Apotom i3 cnnaey BT22 i HacTynHoOi NoOKanbHOI TepMi4yHOT 06pobkKu. BuBYeHO
XapakTep (ha3oBMX MepeTBOPeHb, PiBeHb MOPUCTOCTI, PO3MOAIN MIKPOTBEPAOCTI Ta
MoKasaHo BM/IMB NOP Ha 3HMXXEeHHA AOBroBIYHOCTI Martepiany.

M’aTnin - po3fin ysaranbHOE faHi WOAO BNAMBY [Ae(EKTiB Ha MexaHi3M
BTOMHOI0 pyhHyBaHHA. 3anponoHOBaHO MeTOAMKY BUSABNEHHA 30H 3 BiAMIHHOO
TpaBUMICTHO 63 XiMIYHOrO TpaBNeHHA, TNpuUAaTHY A1  KOHTPOMK  SAKOCTI
MOBEPXHEBOrO LWapy.

[vcepTauiiHa po6oTa ohopmaeHa BignoBigHO A0 BUMOr Hakasy MOH YkpaiHu
Bif 12 ciyHA 2017 p. Ne 40 «[1po 3aTBep>KeHHA BMUMOT 40 OhOpM/IEHHA aucepTawii».

OnpunwgHeHHA pe3ynbTaTiB gucepTauinHoi poboTu

HaykoBi pe3ynbTat pguceprtayii BUCBITNEHI Yy 4 HaykKoBMX ny6nikayisax
3f06yBaHa, cepef AKMX: 3 CTaTTi Yy HAyKOBUX BUAAHHAX, BK/IOYEHMX Ha farty
ony6nikyBaHHA [0 Mepeniky HayKoBMX (haxoBUX BMAaHb YKpaiHW, 1 cTarra y
nepioguyHOMY HayKOBOMY BMWfaHHI, MpoOiHAeKcoBaHOMY Yy 6asax pgaHux \Yeb or
3cience Cote Coiieciion Ta/abo 3copus, AKa BigHeceHa 4O NepLoOro — TPeTbOro
kBaptanis (C1—C>3) BignosigHo Ao knacudgikayii 8Cltag8o louTai anci Couniry
HAank abo lonTai Cilaiion feporis3, W0 peKoOMeHAOBaHi A0 APYKY BueHow pagoto
KMl im. Irops CikopcbKOro Ta NponLIn peLeH3yBaHHS.

TakoX pesynbTatm guceprtauii 6ynnm anpo6oBaHi Ha 4 HayKoBUX (HaxoBUX
KOH(hepeHUuifx.

Y BCiX HayKoBMX Nyb6nikayisax 3400yBay 3a3HayeHuUii cepef, aBToOpiB BignoBigHO
0O MpUHUMNIB  akajgemiyHoi fobpoyecHocTi. OcobucTMii  BHECOK aBTopa €

NiATBEPIXEHMM | nonsrae y CcaMOCTIMHOMY NPOBEAEHHI EeKCrnepuMeHTanbHUX
AOCNiMKeHb, 06po6bLUi OTpMMaHUX pe3ynbTaTiB, TX aHani3i Ta NigroToBUi maTepianis
A0 nyonikayir.

TakMM YMHOM, HayKOBi pe3ynbTaTu OnucaHi B AgucepTauiiHiin poboTi NOBHICTIO
BMCBIT/IEHI Y HAYKOBMX Ny6nikayisax 3g00yBaHa.

Heponikn Ta 3ayBaXKeHHSA A0 AucepTayinHoi po6oTw.

OCHOBHI HefoNnikym Ta 3ayBaXeHHA Mo AucepTauiHii poboTi nonsralTb B
HacTynHomy:

1 B AHoTauii (cT.2) 3a3Ha4vyeHo, WO AucepTayiiHa poboTa, B TOMY YuCi,
npuceaYeHa BNAUBY  (PI3UKO-TEXHONOTIYHUX  NapamMeTpiB  BiAHOB/OBA/ILHOIO
HanfaBfeHHss Ha MIKPOCTPYKTYpy, (a3oBuid cknag i 1.4. MNMpeametoM LOCNIgKEeHHS
Oyno He nigbip pexxnmis npouecy HannaBNeHHS, a AOCNIAXKEHHA OTPUMaHMX 3pasKiB
3a JOMOMOroK LbOro MeTody. TakoX Mo TEKCTY PO60TU 3yCTPIYAETLCA TBEPLXKEHHS,



L0 3aCTOCYBAHHA 30BHILWHbLOr0 MAarHiTHOroO Mosif B NPOUECI HannaBfieHHA 3MEHLUYE
KiNbKiCTb Ae(EeKTIB B OTPMMaHMX 3pa3kaX. [laHe TBepPIXKEHHS € XUOHUM.

2. Ha cr. 3 i pani no TekcTy pAuceprtayii 3asHavaeTbcsd, WO 6ynn
BMKOPWUCTaHI Taki MapKu npucagHux apotie, Ak Cr15ce ta BT22cB. BignosigHo fo
FOCT 27265-87 npaBu/ibHUM MapKyBaHHAM nepworo gpoty € Cr15. ApiT i3 cnnasy
BT22 cepiilHO He BMIOTOBNSAETLCS, TOMY HE MAae MapKyBaHHA. 3 Ornsgy Ha BUCOKY
MILHICTb, OTPUMAHHA AKICHOTO APOTY CYLISIbHOrO nepepily Ha OCHOBI TUTaHOBOrO
cnnasy BT22 € maitke HemoxnvBuM. [laHy iH(hopMaLilo MOXHa MepeBiputn B
HayKoBMX ny6nikayiax. B nigpo3gini 2.1.2 HanncaHo Npo OTPMMAHHSA Takoro ApoTy 3
BMXigHOro npyTtka. Of4HaK, HIYOro He CKasaHO Mpo AKICTb OTPUMAHOro marepiany:
4YMCTOTA MOBEPXHI, HAABHICTb NMOBEPXHEBUX AEMEKTIB i T.M., WO CTaBUTb MNif CYMHIB
BMKOPUCTaHHA TaKOro Matepiany B AKOCTI NpUcagku.

3. B AaucepTauinHii  poboTi MOPIBHIOKOTLCSA  3pa3kym  OTpUMaHi  3a
AOMOMOrOK APOTIB CyUifibHOro nepepidy: mapky CI115 Ta eKcnepyuMeHTanbHOro
ApoTy i3 cnnasy BT22. € BignoBiAHI nocunaHHs Ha f)Xepena, [e onucaHuii npouec
HannaBfeHHA 3 BUKOPUCTaAHHAM LUX MNpUcagHUX Matepianis. Baxnumsum noTpibHO
TaK0X 3a3HauuMTK, WO B UMX gxepenax (71, 74, 75) noka3aHO BUKOPUCTAHHSA B AKOCTI
npucagHoOro mMatepiany TakoX nopowkosoro gpoty MMT-22 gna Bi4HOBAKOBaNLHOTO
HannaBneHHs cnnaBy BT22. 3p06yBay B CBOIM po6OTIi He A0CNiAXKYyBaB 3pasKM,
OTPUMaHI 3 UMM MaTepianom.

4. B T1abnuui 1.3, ge HaBOAMTbCA Knacudikalis TUTAHOBUX CNaBiB, He
BKasaHWI uinuii knac (3-cnnaeiB. B nepwomy po3aini Ha cT. 33 BKa3aHo, WO cnna.
Ti-10Y-2Pe-3A1 € aHanorom cnnasy BT22. [laHe TBep>XeHHA € XMOHUM 3 Orfagy Ha
Pi3HY CUCTEMY NeryBaHHA LMX CnaBiB Ta KiNbKICTb Neryt4nx efleMeHTIB B HUX.

5. B nepwomy peyeHHi nigposainy 1.6 HanucaHo, WO HanaaBleHHS €
OIHUM i3 HabiNbW eheKTUBHMUX BUAIB 3BaptoBaHHS. Lli ABa MeTOAM Pi3HI N0 CBOEMY
CEHCY Ta NPU3HAYEHHIO.

6. OfHie0 3 METOAMK NO AOCHIMKEHHIO AedeKTiB B HamnaBfeHUX Liapax
Oyno BWKOHaHHSA OTBOpiB pfiameTpoM 6 MM. [laHa MeTOAMKA He onucaHa y
BIANOBIAHOMY pPO3/iNi, TOMY € He 3p03yMiNO0 ANA YMTaya.

7. Mo TekcTy po60TM € ApibHI 3ayBaXKeHHA. B HasBi poboTu, 9K i no
TEKCTY BXXMBAETbCSH TEPMIH «HaMNMaBMEHHS», SKMA MOTPebye 3a3BMYail YTOUHEHHS,
o ue came npouec. 3pasok Ned B Tabnuui 4.1 mae 14874 umknu, a B Tabnuui 4.3.
mMae 14784 umknu. Ha cT. 93 3HaxoauUTbCA PUCYHOK 3.18, Ae nopyy 3 306paKeHHAM
MIKPOCTPYKTYPU Ta BUAINIEHUX HaA HIil 30H AN AOCNIMKEHHSA XIMIYHOro cknagy,
po3MilleHa Tabnuua, aka Mae 6yt BUHECeHa 3a MeXi pUCyHKy. B nignuci go puc.2.3
BKa3aHe MocunaHHa Ha mxepeno iHgopmayii 109, ske HemMae >XOAHOro BigHOLIEHHS
[0 caMoro 306paxkeHHsA. He 3p03yMifivin CeHC Ta HafABHICTb OCTaHHbLOrO PeYeHHs Ha
cT. 102. Ha cTopiHKax 5 Ta 6 MOBTOPIOKOTLCA CEHC B PEYEHHA; TaKOX Ha CT. 33 Ta CT.
35 iH(hopmauis B peyeHHsAX Ay6/M0eTbeA. Ha CT. 7 3a3HayeHi «IHWi BMpobu», ae He



3p03yMino nNpo wo came inge mosa. B nignucax fo pucyHkis 1.11 ta 1.12 BKasaHo,
IO 3a3HAYeHi CTPYKTypW OTpMMaHi 3a rpaikamu, ogHak cami rpadiky BiAcyTHi. B
aHaniTMYHoOMy ornsagi nitepaTypHUX AaHuX B Po3gini 1 3g06yBay NocuiaeTbCcs Ha
BIANOBIAHI NiTepaTypHi [xepena, 0gHaK B nmignucax go pucyHkie 1.6, 1.7, 1.8, 1.9 Ta
1.10, ki 6ynu 3ano3vyeHi 3 IHWWX [Kepes, Hema MoCWUiaHb Ha HWUX. TakoX [o
AEAKMX 3 LMX PUCYHKIB (306paXKeHHS MIKPOCTPYKTYpP) He BKa3aHO 306i/bLLUeHHS, npu
AKMX BOHWN BYNN OTPUMaHI.

BBaxalo, L0 BUCNOBMEHI 3ayBaXXeHHS! HE € BM3HAYaNbHUMM i HE 3MeHLIYHTb
3arafibHy HayKoBY HOBWM3HY Ta MPaKTWUHY 3HAYMMICTb pe3yNnbTaTiB Ta He BM/IMBAIOTh
Ha MO3UTUBHY OLiHKY AucepTaLliiiHOT po6oTy.

BucHOBOK Npo gucepTauiiHy po6oTy

BBaxato, L0 AmcepTauiiHa poboTta 3406yBaHa CTyneHs AoKTopa inocodil
FopneHka ApTema OnekcaHapoBM4Ya Ha TeMy «Bnnue pAedekTiB HamnnaBfeHHS Ha
BTOMHY MIUHICTb TUTAaHOBOro cnnasy BT22 3 BiAHOBMIEHOK MNOBEPXHEH» BUMKOHaHa
Ha BMCOKOMY HayKOBOMY PiBHi, He MOpYyLYE NPUHLUKXNIB aKageMivyHOT 40OPOYECHOCTI
Ta € 3aKiHYeHMM HayKOBUM LOCNIAKEHHAM, CYKYMHICTb TEOPETUYHUX Ta NPaKTUYHUX
pe3ynbTaTiB AKOro pPO3B'A3Yy€E HAyKOBe 3aBfaHHA, L0 Mae ICTOTHE 3HauyeHHA A4
MexaHiYyHOT iHXeHepil. [ucepTauiiHa pob6oTa 3a aKTya/lbHICTH, MPaKTUYHOO
LIHHICTIO Ta HAyKOBOK HOBW3HOK MOBHICTHO Bignosigae BMMOram YMHHOIO
3aKOHOJABCTBA YKpaiHKW, WO nepegbadeHi B n.6 - 9 «[opsagKy MpUCYIXKEHHS
CTYneHs AOKTopa (inocodii Ta ckacyBaHHA pilleHHs pa3oBoi creyiani3oBaHOl BYEHOT
pagu 3aknagy BWULWOT OCBITW, HAyKOBOI YCTAHOBU MNP0 MPUCYAXKEHHS CTYMeHd
AoKTOopa (inocodii», 3aTBepaxeHoro MNocraHoBoto KabiHeTy MiHIicTpiB YKpaiHK Bifj
12 ciuHa 2022 p. Ne 44,

3p06ysay opneHko Aptem OfieKcaHAPOBWY 3aC/lyrOBYE Ha MNPUCYLXKEHHSA
CTyneHs pgoktopa iniocodii B ranysi 3HaHb 13 MexaHiyHa iHXeHepia 3a

cneuianbHicTio 132 Martepiasnio3HaBCTBO.
OQiyiNnHNIA ONOHEHT:

CTaplInii  HayKOBUI  CMiBPOOGITHUK

BIAAINY MeTanyprii Ta 3BaptoBaHHA

TUTAaHOBUX CM/aBiB Ceprin LLUBAB
I[HCTUTYTY eneKTpo3Bapo
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