PELEH3ISI

Ha Jucepraniiiny poboty bonnapenka Onera €prenifioBuya
Ha TeMy «Y10CKOHAJIeHHsI MAcOBOI e()eKTHBHOCTI CHIIOBHX eJIEMEHTIB
PAaKeTHHX ABHIYHIB», IPEJICTABIIEHY Ha 3100y TTs CTyneHs DokTopa (inocodii
B rayy3i 3Hanb 13 MexaHi4yHa iHXeHepis

3a criewianbhicTio 134 ABianiiina Ta pakeTHO-KOCMi4Ha TeXHiKa

AKTyanbHicTh TeMH AucepTaLii

PO3BUTOK afMTHBHUX TEXHOJNOTiH, K 3JI-ApyK i BUTOTOBIEHHS €JEMEHTIB
KOHCTPYKIIM 3 KOMIIO3MLIMHUX MaTepialiB MO3UTUBHO BIUIMBAIOTh HAa PaKETHO-
KOCMIYHY rajay3pb B LIJIOMY, TOMY OiNBLIICTE KOCMIYHMX KOMIIaHi¥ (IepXkaBHUX Ta
NPUBATHUX) BCE OiNbIIEe BHUKOPUCTOBYIOTH 3JI-ApyKoBaHi BHpoOM Ta JeTanmi 3
KOMITO3MIIMHUX MaTepiaiiB. 3/I-IpyK 3HaUYHO MPUCKOPIOE Yac BUTOTOBIECHHS TUX UM
iHIMX BUPOOiB, 110 BKpail HeoOXiaHO M 3abe3nedeHHs] KOHKYPEHTOCIIPOMOXKHOCTI
KOHCTPYKIIT Ha CBITOBHX PHHKAX PaKeTHO-KOCMi4HOI TeXHiKM. Takoxk 3 pO3BUTKOM
aJIUTUBHUX TEXHOJIOTIM BiKPUIKCH OUIBII MOXJIMBOCTI JUISi CTBOPEHHS HETHIIOBUX
reoMeTpuuHMX (OpM THX 4M iHIMX pAeraned. Ilpote came Ii MOXIMBOCTI s
CHIIOBUX €JEMEHTIB KOHCTPYKIiff paKkeTHO-KOCMIYHOI TEeXHIKM MOTpeOyIOTh
BUpIIEHHS Py ONTHMi3alifiHMX 3a1a4, CHOpPSIMOBAHUX Ha 3a0e3leyeHHs
MiHIMAJBEHOCTI Macy KOHCTPYKIII IIPU 3a/{0BOJICHH] €KCIUTyaTal[ifHUX BUMOT, B SKHX
MILHICTh i JKOPCTKICTH KOHCTpYKUii € romoBHuMH. B poGoTi rosoputhes mpo
TIPUHIAI TOTOJIOTIYHO ONTHMi3alil, K OJMH i3 Cy4acHHX i e(EeKTUBHHUX METOJiB
3a6e3neyeHHs MILIHOCTI 1 JKOPCTKOCTI KOHCTPYKIi NIpH 1i MiHiIManbHil Maci, i HaBiTh
HaBeJleHa CXeMa aJrOPUTMy [P BHKOHAHHI TOTOJIOTIYHOI ONTHMMi3allii y BUIAAKY
3)I-npyk. OmucaHo cam MpoLec TOTIONIOTIYHOI ONTHMI3allii Yy BHKOHAHHI aBTOpa,
[POBE/IEHO aHAI3 MILIHOCTI KPOHIITEHHY KpiIlIeHHs, BUSHAYCHHMA KiHIIeBHH BapiaHT
#oro IpyKOBaHOI KOHCTPYKILii i HaBeJIeHO pe3yJbTaT BUrOTOBIEHHS. Takox y pobori
€ pe3yJbTaTH TpPOBEJEHNX aBTOPOM YHCEIBHOTO ONTHMI3aliHOrO IpoLecy

AMEHIIEHHS MACH CHJIOBOI PaMU JIBUTYHA PO3TIHHOTO GJI0KY i NPUKJIa/M po3paxyHKiB



aBTOPOM I1apaMeTpiB HAMOTYBAHHs KOMIIO3UTHOI CHIIOBOT 0OOOJIOHKH i po3paxyHKiB i
MIIHOCTI B 3aJIEKHOCTI Bifl KyTa apMyBaHHI.

Bpaxosyiouw, 1110 npezcTaBieHi B poOoTi MaTepiaiu BiANOBIAAIOT HAIPAMKY
YIOCKOHAJIeHHs. MacoBOI e()eKTUBHOCTI €JIeMEHTIB KOHCTPYKIIi pakeTHO-KOCMIUHOI
TEXHIKM, TeMaTHKa peLeH30BaHOI poOOTH € Haa3BHYAHHO aKTyaJIbHOIO |

3aTpedyBaHOIo.

Ouinka 3micty auceprauii, i 3aBepuieHocTi Ta JOTPUMAHHSI TPHHUHKTIB

akajaemiunoi no6poyecnocti

Crpyktypa nuceprauiiiioi po6oTM cKmajaeThcsi 3 BCTYNY, aHOTALif
YKPaiHCBKOIO Ta aHIMiHCHKOI MOBaMH, YOTHPHOX DO3MIiIiB, BUCHOBKIiB, MepeNiKy
BUKOPUCTaHMX JDKEpe Ta JofaTKy. 3aranbHui obcsr quceprauii 118 cTopiHok.

Y BCTyni 0GIpYHTOBaHO aKTyalbHICTh TEMH NMCEpTAllii, BU3HAYEHO METY i
OCHOBHI 3ajia4i JUCEPTAifiHOTO OCHIIKEHHS, BU3HAYEHO HAYKOBYy HOBU3HY i
NPaKTHYHE 3HAYCHHS OTPUMAHMX pe3yNbTaTiB, ONMCAHO METOAM, fKi Oymu
BHKOPHCTAHI y IOCTIiJKEHHAX i 0COBUCTHI BHECOK 31100yBaya.

Y mepumioMy posjini HaBeleHO MepeNiK CHIOBHX €NEMEHTIB KOHCTPYKLH,
O0paHHX aBTOPOM U JOCHi[keHb (GAalOHM BHCOKOTO THCKY, KPOHIITEHHU
KpIIUICHHS], CUJIOBI paMH, CHJIOBHII KOMIIOBHTHHH KOpIYC PaKeTHOro JBUI'YHA Ha
TBEP/OMY MaJlHBi), PO3IIAHYTI 3araibHi ocobmuBOCTI iX poGoTH i 3acTocoByBami
Matepiand, 0coGIMBOCTI 3aCTOCYBAHHS JO LUX KOHCTPYKIiii METOJy TOIOJIOTiYHOl
onTuMizanii. Takox B LbOMY po3/iili HaBe#eHe MOHATTS PO  eKCIUTyaTamiiHi
XapaKTepUCTHKK CWJIOBHX ejleMeHTiB. BuCHOBKaMHM posminy osnaveni macTymmi
3ajadi:

— PO3pOOHTH YHIBEpCAIbHY ANTOPHTM JUIsl PO3PAXyHKY CHIIOBHX €JIEMEHTIB,

— 00IpyHTYBaTH e)eKTHBHICTH LIHOTO ANTOPUTMY;

— POBECTH YKCeNbHe MoaemoBanHs 3ana4 y CAE cepenosum,

SIKi HeoOXi/IHO BUKOHATH y XOMi JaHOi po6GOTH, Ta IyMKH aBTOpa LOJ0 BaXKJIUBOCTI

YZIOCKOHAJICHHSI MacOBO1 €()eKTUBHOCT] CHIIOBHX €JIEMEHTIB, SIK KITIOUOBOTO 3aBJaHHs



JUISL THABUILEHHS 3arajbHoi e(eKTUBHOCTI PaKETHHX CHCTEM, i PoJli TOMONOriYHOI
ONTUMI3aLli B KX Ipolecax.

Y apyromy posini mepepaxoBaHo icHyioui, Ha TyMKy aBTOpa, TEXHOJIOTIYHI i
IFDKEHEePHI METOJIM BUPIIIEHHS 3a/a4i [1iABHILEHHS eKCIUTyaTalifiHUX XapaKTepUCTUK
CHJIOBHX €JIEMEHTIB, HaIlaHO CTHCIIHIi OITHC KOKHOMY METOJIY, @ TaKOK PO3TIISHYTO
MOXUIMBOCTI Ta TEXHOJIOTI JUIsi BUrOTOBJEHHS NPEJCTABICHHX B IEPIIOMY PO3L
CHJIOBMX ~ €JIEMEHTIB  KOHCTPYKIiif. KOHKpPeTM30BaHi METOAM TOMOJNOTIYHOI
ONTHMI3aLii, HABEAEHO BUIIA LiNbOBHX (YHKIIii, HABELEHO UTIOCTpaLito MpUKiIaxy
pobOTH TOmONOriYHOT onTHMI3aILi KpoHWTeHHa. Takox 3ragaHo MeTOAMKY ISt
PO3paXyHKy KOMIIO3UTHOIO KOpPIYCy PAaKeTHOrO [JBHMIYHAa Ha TBEPAOMY MNajuBi B
nporpami COCOON, npusHaueHoi A/Is BU3HAYEHHS ONTHMATBHOTO KyTa apMyBaHHs
AL KOMITO3UTHHX KOHCTPYKIiH, a TaKoXX po3paxyHKy Mac i 06’eMy 0GONOHOK i
JHUINA IUX KOHCTPYKIii. Y BHCHOBKAaX aBTOPOM MiJKPECIIOEThCS, MO 00'€IHAHHS
IH)KEHEPHOT'O i CHCTEMHOTI'O IMiIXOIiB 3 TOMONONIYHOIO ONITHMI3ALEI0 KOHCTPYKIii Ta
eKCTIePUMEHTOM OyJe OTpMMaHO KOMIUIEKCHHH MiAXifi A0 BHUpilIeHHS 3ajay 3
MiIBUILIEHHS €KCIUTyaTal[ifHIX XapaKTePHUCTHK.

Tperiifi po3fin NpHUCBSIYEHO HAmpsSMKaM BHPIIUEHHS 3aJadi ITiABUIIEHHS
eKCIUTyaTalifHAX XapakTepucTuK 3a sonomorolo CAE cucrem. HaseneHo kopoTkuii
OIUC i cxeMaTHYHe 300paKEHHs AITOPUTMY TOMONOTIYHOT ONTHMI3alii KOHCTPYKIIii.
[Tonano 3arajbHUMA OMKC METOMY CKIHYEHHX €NIEMEHTIB Ta MOHSTTA NPO HBOTO, PO
TNPUHIMIY, TIOKa3aHi OCHOBHI THMIIM CKiHYEHHX eNEMEHTIB i (OpMyBaHHS
CKiHYEHO-eJIEMEHTHHUX CITOK 1 iX BUKOPUCTAHHS JUIsl pi3HuUX 3a1au. [lomani BimomocTi
npo 3akoH I'yka i Ta y3aranbHeHu# 3akoH I'yka JUIs MOJENIOBaHHS, MOHATTS MPO
IVIACTHYHICTh ~MaTepiaiB Ta MoZeNi 3Mil[HEeHHS MaTepiamiB. AKIEHTOBaHA
B@XJIUBICTH KOPEKTHOrO 3aJaHHS TPaHMYHUX YMOB Ta HABaHTAXEHb JUIS
TOIOJIONIYHOT onTHMi3amii. Y BHCHOBKaX JO pO3JiIy IOSCHEHA BaXIMBICTH
sactocyBanHs Computer aided engineering cucreM Ui BUpILIEHHS 3ajad
MiJBUMINEHHS  eKCIUIyaTalliHUX  XapaKTepUCTHK,  IiJKpecieHa  HOBHM3HA
3aMpONOHOBAHOTO AITOPUTMY IOCTAaHOBKM Ta pILIEHHA 3ajadi 3 MiJABHINEHHS
eKCILTyaTalliifHuX XapaKTepUCTUK, HaBeNEH1 TyMKH aBTOpa MpOo Te, IO 3arajbHiCTh

Ta e()eKTUBHICTh BHUPIIIEHHS 3a/ayl MiABUIIEHHS EKCIUTyaTalliiHUX XapaKTepPHCTHK



yepes CAE cucreMu (METO CKiHUEHHX eNEMEHTIB Ta 3aKOH ['yka, y3aranbHeHuii
3aKoH I'yka) cTae 3po3yminoro, Ko Wi eleMeHTH KOMGIHYIOThCS Ui CTBOPEHHS
TOYHHX Ta JIOCTOBIDHHX MOJeNeH, 10 BiI0OPaXaioTh MOBENiHKY MaTepiatis Ta
KOHCTPYKIIH B Pi3HUX YMOBaX eKcILTyaTaril.

HetBepTuil  po3NiN  NpUCBAYEHO MpaKTHuHIK  peanizawii pe3yJbTaTiB
nocmimkenns. Tpusenenuii Bepudikauiiinmii pO3paxyHOK 6ajloHa BHCOKOTO THCKY,
BHIOTOBJICHOTO 32 10MOMOro0 3D-/pyKy, Ha TPUMKICTb. Takoxk TPOIEeMOHCTPOBAHO
NPUKJIAZ TONOJOTIYHO ONTMMI30BAHOIO KPOHIITEIHY KpiTIeHHs JBUIYHA, SKUil GyB
BUTOTOBJICHMH Ta YCHIIUHO NPOHIIOB CTATWYHi BOTHEBI BHMPOGYBAHHS y CKIafi
JBUTYHHOI yCTaHOBKH. IlpoBeneHo TONOJIOTIYHY ONTHMI3aLlil0 CHIOBOI paMu
PO3riHHOTO GIOKy JBUIyHa, SiKa 3a YHCENBHHM MOJIEIOBAHHAM Ma€e JOCTATHII 3amac
o MinHoCTi. [IpeacTaBieHo pesyNbTaTH YHCEIBHOTO MOJEIOBAHHS KOMIO3UTHOTO
KOpIyCy pakeTHOro NBMryHa Ha TBephoMy mamuBi. HaBeneno pexomeHparii, siki
3aCTOCOBYIOTBCS IIPH TPOEKTYBAHHS 1 BHUIOTOBJIEHHI CHJIOBHX OOOJOHKOBHX
KOHCTPYKLI/ 3 MOTIMEPHMX KOMIO3MILIHHMX MatepianiB. Takox I TONOJOMIYHO
ONTHMI30BaHOI CHJIOBOI paMH DO3LiHHOTO GIIOKY ABUTYHA TIIOJaHI TPHUKIAIH
KOHIIEHTPATOPiB HANpyXXeHb i IOsCHEHA BaXIUBICTH iX yPaxyBaHHsS i BIUIMB Ha
eKCILTyaTalliiiHi XapaKTepUCTHKH. Y BHCHOBKAX [0 PO3MiNY ITiJIKpecieHa BaX IHBICTS
BHUKJIa/IEHUX y PO3/IiJIi MaTepiajis.

Y BHCHOBKax 3a pe3yNbTaTaMH BHKOHAHHS JMCEPTAL{{HOL poboTi aBTOpOM
NoJiaHa HayKOBa HOBM3HA Ta MPAKTHYHA LiHHICTh MPOBECHUX AOCTi mkeHb. Haxans,
BIJICYTHE BUpIIEHHS 3a/1a4, HABEJCHNX Y NEPLIOMY PO3ZLII.

Ilepentik BUKOPHCTaHUX JDKepeN CBiIYMTB MPO Te, WIO Mif Yac pobGotu aBTop
O3HalOMUBCSL 3 CYYaCHHMH pe3yJbTaTAMH HAyKOBMX JOCIIMKEHb 1 HYacTKOBO

BHKOPHMCTOBYBAB iX NPU HAIUCAHHI po6OTH.

Oninka  o0rpynToBaHOCTI HAYKOBHX pe3yJbTATIB aucepramii,  ix

JAOCTOBIPHOCTI T2 HOBH3HH

Jl0CTOBIpHICTb OTPUMaHHX Pe3yIIBTATIB IPYHTYETHCS:

- Ha BUNIPOOYBaHHAX ABOX 3 0OPAaHUX JUI IOCIIKEHb CUIOBUX €leMEHTIB Ha



MILHICTB, HA PeXXUMAaX, HAOJIHKEHUX 10 eKCIUTyaTaliiHuX;

- nyGnikauiero crateil y haxoBux BUAAHHAX Ykpaiuy;

- anpofarielo  OTPUMaHHUX pesy/ibTaTiB Ha 3 MDKHAapOJHMX HayKOBO-
NPaKTHYHUX KOH(DEPEHLIsX;

- aKTOM BIpOBAUKEHHs B MPHUBATHIM KOCMiuHii KommaHii FlightControl

Propulsion.

OcHOBHI HAYKOBI Pe3yJIbTaTH, Olep:KaHi aBTOPOM, T2 iX HOBH3HA

Pe3ynbTaTd HayKOBOTO JOCII/DKEHHA Ta BHUCHOBKH JucepTanii TPONLLTHA
anpo6aliio M Yac MpeACTABNEHHS Ha MDKHAPOAHMX KOH(pepeHUisX Ta 3HAWUILIA
BioGpakeHHs B my6ikauiax y dpaxosux Bunanusax. Haykosi pe3ybTaTi aucepTanii
BHCBIiT/IeH] Y 6 HayKoBHX myGuikanisx 3100yBada, cepei AKuX: 6 cTaTel y HayKOBHX
BHUJIAHHSAX, BKIIOYEHMX HA AATy ONMyOJiKyBaHHS N0 MepeNliKy HayKOBHX (axOBHX
punanb Ykpainu. Takox pesysnbratd Aucepralii Oyinu anpoGoBaHi Ha 3 HayKOBHX
(paxoBUX KOH(PEPEHIIIAX.

ABTOPOM JHCepTalliiiHOi po6OTH Ha 3aXHCT BHHOCATBCS HACTyNHi HAyKOBI
pe3yJbTaTH:

Briepule BHKOHAHO OINTHMi3allilo TeoMeTpii KpOHIITEHHIB KpIIUICHHS Ta
CUJIOBHX paM JUls pealbHuX KoHCTpykuiii PPJ[ manoi Taru posriHHOro OII0Ky, K1
yCIIIIHO TPOHIIUIN Cepifo BOrHeBHX BUNpOoGyBaHb y CKiai ABUryHa. JloBe/IeHO, 10
IpaHMYHi YMOBM, BCTAHOBJEHi NpHM TOMONOTiYHiH ONTHMi3alii KOHCTPYKLi
eIeMEHTIB, 3aJIeKaTh BiJi THIly HAaBaHTAKEHHS Ta 0COOIMBOCTEH 30HM MPUKIIAJAHH
HaBaHTaXeHHs. [loJaNbpIIOro pO3BMTKY HaOyiquM 3aKOHOMIPHOCTI BIUIMBY 30H
KOHIIEHTpallii ~HampyXeHb HAa  EKCIUIyaTallifiHi XapaKTepUCTHKH  JeTaleH,
BUIOTOBJIEHMX METOZOM 3D-IpyKy, IO O3BOJISIE POIIMPUTH 06JIACTi 3aCTOCYBaHHS

a}lPITI/IBHO'l' TEXHOJIOTII.

IpakTHYHE 3HAYEHHS OJIeP/KAHHUX Pe3yJIbTATIB

[IpakTHyHA LiHHICTH pe3yJbTaTiB pobOTH Ha TYMKY aBTOpa IOJSrae y TOMY,



Mo B Hili OTPMMAHO TeOpeTHYHEe i MpPAKTHYHE IiATBEP/UKEHHA OTPUMAHHX

pe3ym,TaTiB, L[O0 3aIIpOIIOHOBAHOI'O aJITOPUTMY . HpaKTl/l‘lHC 3HAYC€HHA II0JiArac€ B

HACTYITHOMY:
- po3poliieHa, ~eKCIepMMEHTANTbHO Ta TPAKTHYHO IATBEp/UKEHA HOBA
METO/[MKA TOTMOJOTIYHOI ONTHUMi3alil y BHIVISJI CTPYKTypOBAaHOIO alropuTMy, 3a
SKOI0 MOXHA 3a0€3[EYNTH yHOCKOHATEHHS MAacoBoi e(peKTMBHOCTI CHJIOBUX
eNIeMEeHTIB KOHCTPYKIIil JIBUTYHHMX YCTAHOBOK INe Ha eTali MPOEKTyBAHHS Ui
NMOJANBIION0  BHTOTOBIEHHSM aJMTHBHAMH METOJaMu. Brepuie —ofepaHi
KOHCTPYKTHBHI €JIEMEHTH, SIKi TiATBEPKYIOTH Ii€] METOJUKH Ha BUPOOHHUIITBI;

- BUKOHAHI JOCNIDKEHHS MOJMJIMBOCTI TOIMOJIOTIYHOL ONTUMI3alll eleMEeHTIB
KOHCTPYKLIi JBUIYHHHX yCTaHOBOK, BUTOTOBJIEHMX i3 KOMITO3MI[IMHUX MaTepiaiB,
Ha OCHOBi SKHX BIIEpIIE 3alMpOINOHOBAHA METOJMKA JUIs IiJIBUIEHHS MacoBOI
JIOCKOHAJIOCTI KOMIIO3UTHHMX KOHCTPYKIIii, e(peKTHBHICTb SKOI IiATBEp/IKEHa I/ 9ac
YHCEeTFHOTO MOJIENIOBAHHS PAKETHOIO JBUTYHA HA TBEPJOMY MAJIMBI.

- 3amNpONOHOBAHMH HOBHH MiAXiA JO iHTerpauii YMCENbHOr0 MOZEIOBAHHA y
cepenopumi CAE Discovery Live B mpouecd TeXHONOII4HOI MiATOTOBKHU
BHPOOHHIITBA €NEMEHTIB KOHCTPYKLii JBMIYHHMX YCTAaHOBOK i3 3aCTOCYBAaHHAM
aJIMTMBHUX TEXHOJOTiH, SKWH BIeplle BIPOBA/KEHWH Ta peani3oBaHMd Ha

Bupo6Huyiit 6a3i FlightControl Propulsion
BigcyTHicTb (HasiBHICTD) MOPYIIEHHs aKa/leMiuHOT 100 poYecHoCTi

3a pesynsTaTamMu aHaNidy mucepramiiiHoi pobGotd Ta my6nikauid asTopa
MOpyIIEHHs aKa/ieMiqHoi 06podecHoCTi He BusBlIeHO. Enementn panscudixanii yu
dabpukanii TekcTy B poGOTi BiACYTHi, PO 1O CBIAYATH BHCHOBOK IEPEBIPKH Ha
[Iariar 3a J0IOMOTOIo crelianizoBanoi cepicHoi mporpamu Unicheck.

PO3rISHYBIIM 3BiT MOAIGHOCTI 3a pe3yNbTaTaMM MEPEBIpKH AHCEPTalidHOL
poGOTH Ha TEKCTOBI CHIBIIAJiHHSA, MOXXHA 3pOOMTH BHMCHOBOK, LIO AHCEpTaliiHa
po6ora Bonpapenka Oiera €BreHioBHYa € Pe3yJIbTATOM CaMOCTIHHUX JIOCIIIKEHb

37100yBaya i He MiCTUTH eleMeHTiB (anbcubikarii, komminauii, Gabpukaii, miariaty



Ta 3ano3udens. Bukopucrani inmei, pesynbTaTd i TekCTH iHWMX aBTOPIB MaioTh

HAJIE)KH] IOCUIIAHHS Ha BiTOBiIHE [DKEpENo.
Onpumoanenns pesyabraTis Anceprauiiinoi poGorn

Haykosi pesynsratu auceprauii Bucsitieni y 6 HayKOBUX IyOiKamisx

3100yBava, OMyGNIKOBAHMX y HAYKOBHX BMJAHHSAX, BKIIOYEHUX HA naty

OnyONiKyBaHHs 210 MepesiKy HayKoBHX (baxOBHX BUIAH Ykpaiuu.

Takox pesynsrati muceprauii 6ym anpoGoBani Ha 3-X HayKOBO-PAKTHYHUX
(axoBux koHpepeHuisX.

Moga Ta cTHIIb BHKJIACHHS pe3yJbTaTiB

HMuceprauiiina poGora Boupmapenka Onera €premiifoBiya HamucaHa
YKPaiHCBKOIO MOBOIO, MA€ 3MiCTOBHY HiIICHICTH 1 OC/IiAOBHICTb.
Huceprauiiiny poboty odopmieHo BimoBigHo mo Bumor Hakazsy MOH

Yxpainu Bin 12 ciynsa 2017 p. Ne 40 «IIpo 3atBep/pkeHHs BUMOT 10 0pOpMIIEHHS
JUcepTaLii.

Heponiku Ta 3ayBakeHHs 10 AMcepTaNiiiHoil podoTH

Cui BKa3aTé Ha Taki OCHOBHI HEJIONIKH pOOOTH.

1. HeBigmoBigHICTh 3MiCTy po3Jily «AHaNI3 iCHYIOYMX METOIB IiJBUIIEHHS
eKCIUTyaTalifHUX XapaKTEepUCTUK KOHCTPYKIIH CHMJIOBHX €leMEHTIB» Horo Hassi —
Hi METOAM TiJBHINEHHS, Hi iX aHaNmi3 Ha po3riasmaothes. B posminax 1 (m. 1.2), 2
(mm. 2.1.1, 2.1.2), 3 (n. 3.2) Bemuki ofcsru BimoMoro cyTo iHpopmaniiHoro
MaTepiany 6e3 aHamizy ab0 BHCHOBKIB INOJAO MOXIHMBOCTEH 3acTOCYBaHHA Y
JOCIIDKEHHSX.

2. B pob6oti He cka3aHO Mpo il 3B'130K POOOTH 3 HAYKOBMMH IPOrpaMaMH,
[UIaHAMH, TeMaMH JOCHiDKeHb, a00 IHIIMMU NMpPUYMHAMH, IO CIOHYKald aBTOpa
3aliMATHCh JAHUMH JOCTIDKEHHSIMH, 3 ONJISITY Ha 1X crerudiky.

3. Bincytnicte B poGOTI aHami3y Cy4aCHOrO CTaHy i piBHA PO3BHTKY



METOJONOril 1 TEXHONOrid MiJBMIIEHHS MAacoBOi e(EeKTHMBHOCTI €JeMEHTIB
KOHCTPYKIIiif, 0COONMBO LUISXOM TOIMOJOrIYHOI ONTMMI3allii, BiJICYTHICTh OIJISLY
iICHYIOYMX HAaYKOBHUX Ipal(b 1 3100yTKiB y 1IbOMY IMTaHHI 3HAYHO YCKIIQ/IHIOE OLIHKY
HayKOBOI HOBM3HH i NPaKTHYHOI LIHHOCTI pe3yJIbTaTiB poGOTH.

4. ABrop B pi3HHX po3zinax poOOTH MOja€ 3aranbHi BiZOMOCTI IIPO
3aCTOCOBYBAHI MaTepiajii, METOAMKH ab0 TEXHOJIOTIT 6e3 KOHKpeTH3allil CTaHIapTiB,
Bepciit mporpamHoro 3alesneveHHs, Mapku oOnagHaHHsS Towo. Hanpukian,
BKa3yeThCs «cepefioBuine Ansys», «3D-mpyky TexHonorieio SLMy», «Cxema
HAMOTYBAJIFHOTO KOMIIO3HTHOTO CTAaHKY», «KOHCTPYKIIisl KOMIIO3UTHOI KOHCTPYKLUii
PJITTI», «GyB BUrOTOBNEHHIT KJIACHYHUMH METOJIaMH, cTop. 5, 38, 104» Ta inue, i He
OTOBOPIOETBCS HA SKHX YMOBaX 1 SIKHM YMHOM aBTOp MaB JAOCTYN JO LHX
KOHCTPYKIIii, IPOrpamMHoOro 3abe3neyeH s, TeXHONOTI i 061aIHaHHSL.

5. CrocoBHO «Bepuoikawiiinuii po3paxyHOK Ha TPUMKiCTh O6anoHy BHCOKOTO
THUCKY, BHTOTOBJIEHOTO AIUTHBHUMM TEXHOJIOTIAMU», 3 PHC. 4.12, 4.1.3, 4.1.4 me
3po3yMiNo, YoMy 30Ha B 4epBOHOMY KBampati (puc. 4.1.4) Bkasye Ha micre
pyiiHyBaHHs, fe Ha puc. 4.1.3 MpOrHO30BaHe Micle PyHHYBaHHS, AKIIO Pe3yJbTATH
po3paxyHKy Ha puc. 4.1.2 1oxasyroTh 3a KOJIbOPOM, IIO B LBOMY Micii HaiiMeHIi
TOJIst TUTACTHYHKX AedopMallii.

6. BakKko CYJUTH TPO KOPEKTHICTh BHCHOBKY Ha ctop. 104, Tabmaus 4.4.3,
KOJIH HEBiZOMO, SIKUMH KIACHYHUMK METOJIaMH i 3 SIKUX MaTepialliB BUTOTOBJISIACH

CHITOBA KOHCTPYKIIisl TBEP/IONATUBHOTO JIBUTYHA JUIs IOPIBHSHHS 3 KOMIO3UTHOIO.

Baaxaro, 1110 BHCJIOBJIEH] 3ayBaXXCHHS HE € BU3HAYaJIbHUMHU Ta HE BIUIMBAIOTH

Ha OLiHKy JucepTaliifHoi poGoTH.
BucHOBOK PO AucepTauiiiny pooory

Beaxaro, 10 JAMCEpTaliiiHy poboTy 3100yBaya CTyNeHs JOKTOpa dinocodit
Bonpnapenka Osera €BreHiioBHYa Ha TEMY «Y IOCKOHAJIEHHS MacOBOi €(eKTHBHOCTI
CIJIOBHX EJIEMEHTIB PaKeTHHX JBUTYHIB» BHKOHAHO Ha HayKOBOMY piBHi, BOHa He

nopyIye MPUHIKIIB aKaZeMidHOl JOOpOYecHOCTI Ta € 3aKiHYCHHM HAyKOBHM




JOCHIDKEHHAM, CYKYNHICTh TeOpeTHdHMX Ta NPAKTHYHUX Ppe3yJbTaTiB SKOro
PO3B'S3y€ HAYKOBE 3aBJIaHHS, 1110 MA€E iCTOTHE 3HAYCHHS JUIsI rainy3i 3HaHb MexaHiuHa
ikenepis. Jluceprauiiina poGora 3a aKTYaJIbHICTIO, TIPAKTMYHOIO L{HHICTIO Ta
HayKOBOIO HOBH3HOIO TNOBHICTIO BilNOBiZAE BUMOraM YMHHOIO 3aKOHOJABCTBA
Ykpainu, mo nepen6adeni B m. 6 — 9 «lIopsinKy mpucyKeHHs cTymens noktopa
dinocodii Ta ckacysanns pimenss Pa30BoIl crenianizoBaHol BYEHOT paay 3aKiay
BUIIOI OCBITH, HAYKOBOI YCTAaHOBH TIPO TNPUCYJUKEHHS CTyTeHs JokTopa (inocodiiy,
satsep/pkeroro Ilocranosoto Kabinery Minictpis Vipainn Big 12 ciums 2022p.
Ne4q,

3no6yBauy Bowumapenko Omer €premifiosny 3aCIlyroBy€ Ha IpPUCYKEHHS
CTyNeHs J0KTopa dinocodii B ramysi sHaub B ranysi 3uans 13 Mexaniyna imkeHepis

3a crienianbHicTio 134 Aianiiina ta PaKeTHO-KOCMiYHa TEXHiKa.

Odiuiiinuii peuensenr:
KaHIMAT TEXHIYHUX HAyK, JOLIEHT,
JOLEHT KadeapH paKeTHO-KOCMIYHUX
Ta IHHOBALiIHUX TEXHOJIOTIH

JIHIPOBCHKOTO HaLliOHAIBHOTO

yHiBepcutety iMeHi Onecst 'onvapa ; Onexciit KYJIUK

I[Tigmuc nouenta Onekcist KYJIMKA
3aCBiIUYIO:

IIpopexTop 3 HayKkoBOi poboTH
JIHIPOBCHKOTO HAIIOHAIBHOTO
yHiBepcutety iMeHi Onecst I'ondapa,

KaHuaaT 6i0JOriYHUX HAYK, JJOLEHT




