PEIEH3ISI

Ha nuceprauito Bekinosa Camipa Illamciiiopuua
«IlixBuIeHHs rigpaBiuamx XapaKTePUCTHK TPAKTIB PIAMHHUX PaKeTHHX JABUTYHIE,
BUTOTOBJIEHHX i3 3aCTOCYBaHHSAM aJUTHBHIX TeXHOJIOTIH,
NOZIaHy Ha 3100yTTs CTymeHs JokTopa dimocodii
B rajry3i sHaub 13 Mexaniuna imxeHepis
3a crenianbHicTIo 134 ABiauiiiHa Ta pakeTHO-KOCMiTHA TeXHika

1. AkryanbHicT TemMu gucepTawii

Ilpy BuxopucTaHHi aIUTHBHHX TEXHOJIOTIH CKOPOYYETBECSI TPUBAIICTh
BUPOOHHYOrO0 MWKy Ta CyTTEBO IIJBHILYETHCH EKOHOMIYHA €(EeKTUBHICTB.
[lepcniekTuBHMM HampsIMOM pO3BHTKY paKeTHO-KOCMIYHOrO IOBUTYHOOYIyBaHHS €
BUKOpUCTaHHA TexHosorii Laser Powder Bed Fusion (L-PBF) mns BuroToBeHHS
CKIa/IHUX ©IeMEHTIB IiAPaBIiYHUX TPaKTiB PiIMHHUX paKeTHHX nsuryHis (PPJI).
Texnonoris L-PBF nosBsoisie ctoproBaru arperatu ckmamHol re€OMETPUYHOI PopMH,
AKAMH € 3MillyBaJbHa TIONOBKA Ta BHYTPIIIHi KaHAIM OXOJNOMKEHHS KaMepu
PIAMHHOIO pakeTHOro ABHryHa. 3actocyBanHs L-PBF y Bupobnuurei PPJI Binkpupae
HOBI MOMUIMBOCTI [UIi BIPOBAIKEHHS TONOJNOMIYHOT onTHMizamii Ta I03BOJISIE
CTBOPIOBaTH CTPYKTYPH 3 ONTHMI30BaHHM PO3IOAIIOM MaTepiany i HOCSACHEHHS
MakCHMAalbHO! e(QEeKTHBHOCTI npu MiHimManbHil Maci. [lucepramilina poGora
nocnijukerns Bekinosa C.I. npucesuena aHamizy MOKIHBOCTI IMiNBHILEHHS
XapaKTepUCTUK JeTanel Ta arperatis PP /I, BUroToBI€HUX 3 BAKOPUCTAHHAM CYJacHHX

aJMTUBHHUX TeXHONOriA. ToMy TeMa poGOTH € CBOEYACHOIO Ta AKTYAIbHOIO.
2. 3B’5130K pOOOTH 3 HAYKOBHMH NPOrpaMaMu, IaHAMH, TEMAMH.

Hucepranifina poGota  GesmocepenHBO  IOB’S3aHA 3  BHKOHAHHSIM
nepxkOromKeTHOl TeMu «CTBOPEHHS i YIOCKOHAIEHHS TEXHOJIOTIH i MaTepialiB s
PaKeTHMX 3aco0iB YpaXeHHS HAa OCHOBi IHHOBAUIMHMX KOHCTPYKTOPCHKO-
TEXHOJIOTTYHUX pimeHs», Ne 6-675-23, Ne nepxpeectpanii 0123U101855, B skiii

Bekinos C.II. npuiimaB akTuBHy ydacTs. OTpMMaHi pe3yJbTATH BiANOBINAIOTH



BUMoram 3akoHy Yxpaiuu «IIpo npioputeti HaNpsIMKH iHHOBANIHEOT MiSIBHOCTI B

Ykpaini».
3. HaykoBa HoBH3Ha oTpuMaHHX pe3yabTaTiB

Y poboti nposeneHo aHani3 mapamerpis LIOPCTKOCTI TIOBEPXOHL BHPOOIB,
BUTOTOBIIEHMX 3 BUKOPUCTAaHHSM QJMTUBHHX TEXHONOTiH. Brepiue 3aIIpOIIOHOBAHO
OIMCYBATH 3MiHY IIOPCTKOCTI IOBepXoHb 3D-IpyKy 3a OMOMOroI0 TapMOHIYHHX
dyHKLiN. 3a pe3yabTaTaM perpeciiinoro aHalli3y modymoBaHO rapMoHiuHi (GyHKIT, ki
BUIHAYAIOTh 3HAYCHHS [apaMeTpy INOPCTKOCTI 3aleHO BiX KyToBoi opieHTawuii
noBepxHi. OTpUMaHi pe3yabTaTH MAIOTh 03HAKH HAYKOBOI HOBM3HH Ta MOXYTb OyTH
3aCTOCOBaHI 10 BCiX BUPOOIB, BUTOTOBIEHHX i3 32CTOCYBAHHSAM aUTHBHOT TEXHOIOTIT
L-PBF.

3a pe3ybTaTaMy CTATUCTUYHOT 06pO6GKH eKCIIePUMEHTATIBHIX JaHUX aBTOPOM
3aNpONOHOBAHO HOBY (OPMyIly, siKa OMNCYe 3alleXkHICTh KoebilieHTa BHTpaTH Bix
KOMIIIIEKCY T€OMETPUYHUX [apaMeTpiB IS BiXLEHTPOBUX (OPCYHOK, BUTOTOBIEHUX
3a jjonomororo texHonorii L-PBF.

Orpumani aBTOopoM Moxeni IS NPOTHO3YBAHHS TifpaBIiuHKX napaMeTpiB
TPAKTiB OXOJIO/UKEHHS 3 ypaxXyBaHHsIM LIOPCTKOCTI II0BEPXOHb TAKOX MAIOTh HayKOBY

HOBH3HY.
4. IlpakTHYHe 3HAYEHHS OTPAMAHMX Pe3ybTATIB

3amporioHOBaHa aBTOPOM METOMKA BU3HAYEHHS IipaBIidHUX XapaKTepUCTUK
TPaKTiB PIIMHHUX pAaKETHHX J[ABUIYHIB J03BOJSE i3 3a[OBLIBHOIO TOYHICTIO
MPOrHO3yBaTH pobOoYi MapameTpH BiIUEHTPOBUX (OPCYHOK BXe Ha paHHIX eramax
npoexTyBaHHsl. IlpakTidnuil inTepec MaioTh pexomeHzanii cTocoBHO BHGOpY
TEXHOJIOTIYHHMX NapaMeTpiB BUTOTOB/IEHHS i3 3aCTOCYBAHHSM aIMTHBHUX TEXHOIOTiH
OKPEMHX EJIEMEHTIB KOHCTPYKIil Kamepu IBHIyHa, a caMe: (OPCYHOK Ta
3MIILyBAIBHUX TOJIOBOK, TOSCIB 3aBICHOTO OXOJIOKEHHS, TPAKTIB PEreHepaTUBHOTO
oxono/pkeHHsl. KopekTHicTh Ta 0OGIpyHTOBaHICTh peKOMeHIaUil HOBeaeHa Mij 4ac

YCHIMIHUX BOTHEBUX BUNPOGYBAHHSX KOHCTpyKiii kamep PP]I,



5. Ananis 3micty auceprauii

Meroro mucepranil € BCTAaHOBNEHHS 3a/I€XKHOCT] TiApaBIivHAX XapaKTEePUCTHK
BIAILIEHTPOBHX (DOPCYHOK Bix X FeOMETPHYHIX N1apaMeTpiB Ta po3pobKa imkeHepHol
METOIUKH IPOEKTYBAHHS TPAKTiB PIAMHHMX PAKeTHHX IBUIYHIB 3 MiBHINECHHMHU
TipaBIiYHEMHI XapaKTepHCTHKAMH.

Hucepranifina po6oTa MOYHHAETBCS 3 OMIAAY CyYacHOro CTaHy aJIUTHBHHX
TEXHOJIOTi! BAPOOHHMITBA feTasell Ta By3/IiB pakeTHO-KOCMIYHO! TeXHIKH. [TpuBeneno
Kiacu(ikalilo iCHYIOYMX TeXHOJOriH Ta PO3IITHYTO OCOOIMBOCTI KOHCTPYKIii
MOsICIB  3aBiCHOTO oxonomkeHHs PPJI. I3 mijBumeHHSM PiBHS KOHCTPYKTHBHOI
CKJIaJIHOCTi KIJIbKICTB TEXHONOriYHMX orepawiii mpu aJlUTHBHOMY BUPOOHHUIITBI He
3MIHIOETECS Ha BiIMiHy Bil TpajauuiitHoro BHpoGHHLTBA. PosrngHyTo pesysnsraTu
METaNorpaiyHOro aHanisy 3paskiB KOHCTPYKLii, OTpHMaHHX 3 BHKOPHUCTaHHAM
aINTABHUX TEXHOJIOriH. Jl0BeeHO MiABUINEHHS e(heKTHBHOCTI BHPOGHMYOro LUKy
MpH BIPOBapKeHHI TexHomorii L-PBF.,

EkClIepiMEHTAlBHO ~ JOCTIIKEHO  XapakTepPUCTHKM  CTPyMHUHHHX  Ta
BIALEHTPOBUX (OPCYHOK PISHHX THIIOPO3MIpiB, HOSCIB 3aBicHOTro OXOJIOIPKEHHsI, a
TAaKOX TPAKTIB PEreHepaTUBHOTO OXoNomxeHHs kamep PPJI.  YsarambHeno
eKCIIePUMEHTANBHI JaHi 110 Ti/IpaBIiYHIM XapaKTepPUCTHKAM BiIIIEHTPOBHX (hopcyHok
y IIHPOKOMY Hiana3oHi 3MiHH FreOMETPHYHUX MapaMeTpiB.

Jng nmigTBepikeHHS — POOOTO3NATHOCTI  3aMPONOHOBAHMX  CHCTEM
CyMIIIOyTBOPEHHS MiABUINEHOT e€()EeKTHBHOCTI, BHIOTOBIECHHX i3 3aCTOCYBaHHAM
TexHonorii L-PBF, nposeneno sornesi BunpoGyBsanHs 10ciaHux 3paskis. Ha ocHOBI
[IOPIBHSHHS PE3yJ]bTAaTiB BHIPOOYBaHb NOCTIHUX KOHCTPYKIIH 3 pesyasTaTamu
BUNPOOYBaHb CHCTEM CyMiLIOYyTBOPEHHS, BUTOTOBIEHHX 3a JOIIOMOIOI0 KIACHUHHX
TEXHOJIOTIH, HOBeNEeHa MOXKIMBICTL JOCSTHEHHS OLIBII BHUCOKHX IMOKA3HUKIB
e(eKTHBHOCTI poOOTH KaMepH ABUIyHA, BUTOTOBIEHOT i3 39CTOCYBAHHAM aIHTHBHUX
TEXHOJIOTIH.

Meronamn perpeciliHoro amanisy oTpUMaHO piBHSHHA, SKi ONMCYIOTH
napaMeTpu IIOPCTKOCTI y [iama3oHi 3MiHHM KyTiB Haxuily moBepxHi Big 0° o 180°.

3amporioHOBAHO HOBY KpHTepiaibHy 3aNeXHicTh koedilieHTa BUTpaTH BiAUEHTPoBO]



hopcyHKH Bin KoMILTEKCY if reOMETPUYHUX NapaMeTpiB.

Hucepranifina poGora Bekinosa Cawmipa Illamciiiosuua «ITigBuIeHHs
TiAPaBIiYHUX XapaKTePUCTHK TPAKTIB piANHHNX pakeTHHX JBUTYHiB, BATOTOBJIEHHX i3
3aCTOCYBaHHAM AJAWTHBHUX TEXHOJOriH» IOBHICTIO BiAnoBimae cmewianbHocTi 134

«ABialliliHa Ta paKeTHO-KOCMiYHa TEXHiKa.

6. Crynine o0GrpyHToBaHOCTI HAYKOBHX I10J10%K€Hb, BHCHOBKIB Ta ix

JAOCTOBIPHOCTI

OcHOBHI HayKOBi II0JIOEHHS Ta BHCHOBKH aMcepTauii € J0CTaTHBO
00rpyHTOBaHMMH. JIOCTOBIPHICTE OTPUMAHKX aBTOPOM PE3YINILTATIB MiATBEPIAKYETHCS
MOPIBHAHHAM 3 JaHMMHM iHIOMX JOCTIJHWKIB Ta He IIPOTUPIYUTE BiIOMHUM
TCOPETHIHAM  MOJIOXKEHHAM. EKCIepuMeHTanbHi  OCHIIKEHHS — IifpaBlivHuX
XapaKTepPUCTHK eJIeMeHTIB KoHCTpykuii PPJ[ mpoBemeHo Ha cepTudikoBaHOMY

obnanHani. [Toxubxu excrepiMeHTIB 3HaX0AATECS y JOIYCTUMOMY [iana3oHi.

7 Ouinka akaxemiunoi 106pouecHocTi AUcepTaNiiiHOro KOCTiTKEH S

OpuriHanpHui TEKCT QUCEPTALil € pe3yabTaTOM BJIACHUX IOCIIIKEHb aBTOpA,
WO JNOBOOMTE BHUCOKHMH BIiJCOTOK YHIKalIBHOCTI, OTPHMA@HHMN 3a pe3y/IbTATOM
MPOXOJUKEHHS  IIepeBIpKM  4epes akageMiuny cucremy Strike Plagiarism.
Huceprauiiina poGora Bekinosa Camipa Illamciiiouya He MicTHTE (anbcudikamii,
KOMIiNAWid, habpuxawiit, miariaty abo HecaHKLiIOHOBAaHHUX 3aII03UYEHb. 3aMO3UYeH]
inei, pesynbTaTH, TEKCTOBI LMTYyBaHHS Ta 300paXKEHHS IHILIMX aBTOPiB MarTh

BIIIIOBi/IHi MOCKJIAHHS Y CIIUCKY BUKOPUCTAHUX JKEPEIL.

8. MoBa Ta cTH/Ib BUKJIaJeHHSI Pe3y/bTATIB

Huceprauitina po6ora 3100yBaya HalMcaHa rPaMOTHOIO YKPaiHCEKO0 MOBOIO,
Ma€ 3MICTOBHY MLiNICHICTB, MOCTiNOBHICTE Ta moBepiueHicTs. CTHIP BUKOHAHHS
BIAIOBiZa€ BMMOTraM HayKOBOi JiTepaTypH, poGOTa BHKOHAHAa 3 BHKOPHCTAHHSIM

3araJIbHONPUIHATO! TEPMiHOJIOTIT.

Pozpinu auceprauiitnoi po6oTH 3MICTOBHO MOB’S3aHi MiX c0B600, a CTHIE



o(opMIIeHHs BiaMoBiNae BuMoram Hakazy MOH Ykpaiuu six 12 ciuns 2017 p- Ne 40

«I1po 3aTBepIKEHHS BUMOT 10 0QOPMIICHHS Juceprauii».
9, Ily6nikauis Ta anpoGauisi 0CHOBHHX pe3y.bTaTiB AucepTauii

Hayxosi pesynsratu auceprauii Bukmageni y 12 HayKOBUX MyOikamisx
aBropa. Cepel HUX 7 cTaTeil y HAyKOBHX (AXOBHX BHAAHHIX Yxpaiun. Pesynbratu
JucepTallii NpencTaBneHi Ha 5 MDKHADOAHHX HAyKOBHX KoH(epeHUigx. Bci
omyOMiKoBaHI Marepianu MpOMLUIH eKCrepTH3y KBami(iKoBaHMX cremiamicTiB Ta
MaloTh 6e3110cepenHil 38 130K 3 pe3yIbTaTaMH JMCEPTALiHOIO MOC/TiIKEHHS.

HaykoBi pesynbratu nucepraniiiHoi poGoTH onucaHi y HayKOBHX myOJtikawisx

aBTOpa y NOBHOMY 00Cs31.

10.  3aysaxeHHns 10 aucepTauiiinoi poGoru

1. 3aIponoHoBaHe aBTOPOM BU3HAYEHHS NapaMeTpy eeKTHBHOCTI npolecy
y xamepi PPJI pp (popmyna (4.5)) depe3 BifHOLIEHHS AIHCHOrO Ta TEOPETHYHOrO
3Ha4eHb MacoBOI CEKyH/HOI BUTPAaTH € HEJOCTATHBO OOIPYHTOBAaHUM, TOMY LIO HE
BpaxoBye BaXJIMBHX AaCIEKTiB, MOB’A3aHMX 3 SKiCTIO opraHizanii Ta mpoTikaHH:
NPOLECIB y Kamepi 3ropsHHA (HENOBHOTOK IPOLECY TOPiHHSA, HepiBHOMIPHICTIO
pO3MOJiTy MO ILIOLIi MONEPEeYHOro Iepepisy kamepH KoedillieHTa CIiBBiIHOIIEHHS
KOMIIOHEHTIB NTaJHBa Ta BUTPATOHAIIPYKEHOCT] ).

2 PospaxyHok koedilieHTa BHTpaTé BiILEHTPOBOI (POPCYHKM BUKOHAHO
6e3 ypaxyBaHHS B’ 3KOCTi.

3. YV 3amnporoHOBAHOMY aBTOPOM KpPHTEpiaJbHOMY CIIiBBiIHOIIEHH] 3MiHK
KoeQilieHTa BUTPaTH BiAUEHTPOBOi GOPCYHKHU |1 Bil 1i reOMETPHYHHX MapameTpiB

(piBHAHHA (5.12)) PaKTOpH BILUTHBY HE € HE3AIEKHUMH.

11. BucHoBok npo auceprauiiiny poory

Beaxkaro, mo muceprauiiiny poGory 3mo0yBaua cTyneHs mokTopa ¢imocodil
Bekinosa Camipa [llamcifioBrya Ha TeMy «ITiIBHILEHHS TiAPABIIYHAX XapaKTEPUCTHK

TPAaKTiB PIIMHHUX PaKeTHUX JBUTYHIB, BUTOTOBIEHHUX i3 3aCTOCYBAaHHSM aJUTHBHUX



TEXHOJIOTii» BUKOHAHO HA JOCTATHEOMY HayKoBOMY piBHi. J[ucepralis Bukonana 6e3
NOPYIIEHHsA MPHHUKIIB aKaZeMi4HOi J0GpPOYECHOCTI Ta € 3aKiHueHHuM HayKOBHM
AOCII/DKEHHAM. 3a CYKyMHICTIO OTPUMAHHX aBTOPOM TEOPETHYHUX Ta MPAKTHYHUX
PE3yNbTaTIB MOXHa 3pOOHTH BUCHOBOK IPO NeBHY NPAKTUYHY 3HAYYILICTh POGOTH y
rajgysi 3HaHbp «MexaniuHa imkeHepis». Hucepranitina poGota 3a akTyambHicTo,
NMPAaKTUYHOK LIHHICTIO T4 HAYKOBOIO HOBH3HOIO NOBHICTIO BIAIOBLIAE BUMOIaAM
YMHHOTI'0 3aKOHOZABCTBA YKpaiHH, 110 nepenbdaueHi . 6—9 «Ilopsiaky npucymxeHHs
CTYNeHs A0KTopa (isocodii Ta ckacysanus pimenns pa3osoi cremianizoanol BaeHo]
PanH 3aKiay BULLOT OCBITH, HAYKOBOI yCTaHOBH IIPO HPHCYHKEHHS CTYIIEHS JOKTOpa
dinocooii», 3arBepmxenoro [ToctanoBoo Kabinety Minictpis Vkpainu Big 12 ciuns
2022 p. Ne 44,

3n00ysau Bekinos Camip IamciiioBuy 3aCJIyI'OBY€ Ha MNPHCYIKEHHs

CTymeHs JoKTopa ¢inocodii y ramysi smane 13 «Mexaniuna imKeHepisn» 3a
criedianeHicTIO 134 «ABiauiiiHa Ta pakeTHO-KOCMiYHa TexXHIKa.

Odiuifinmii peuensent:
KaHIUIAT TeXHIYHUX HayK, JOLEHT,
AOUEHT KadenpH ABUryHOOY 1yBaHHs
HHINpoBCcEKOro Hal[iOHAJIBHOrO
yHiBepcurety iMeni Onecs ['onuapa Onekcannp 30JIOTBKO

[Mignuc JOLIEHTA Ounexcanmpa
30JIOTBKO 3acBinguyio:

IIpopekTop 3 HaykoBoi poGorH
JIHINpOBCHKOTrO HaLiOHAJIBHOTO
yHiBepcuTeTy imMeHi Onecs 'onuapa,
KaHaAuaaT O10JIOTIYHUX HAYK, JOLEHT




