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Ha JucepTaliiHy poooTy
Mopo3oBa Axjpis Bonoaumuposuya
Ha TeMy «MeTo/1 BU3HAUCHHS XapaKTEPUCTUK TUHAMIKU Ta MIITHOCTI
€JIEMEHTIB KOHCTPYKIIN aBlallitHUX ra30TypOIHHUX JIBUTYHIB 3 KOMITO3UILIIMHUAX
MarepiaiBy
MpeICTaBJICHy Ha 3100yTTs CTymneHs JoKTopa ditocodii
B raiy3i 3HaHb 14 EnexktpuuHa iHxeHepis
3a criemianbHicTIO 142 EHepreTnune MammHoOyayBaHHS

AKTYAJILHICTh TeMHM JAUCEPTALil

Tema nucepraniiinoi podotu Mopo3oBa Anzapis BononumupoBuya «Meron
BU3HAUCHHS XapaKTEPUCTHK JMHAMIKM Ta MII[HOCTI €JIEMEHTIB KOHCTPYKLIM
aBlallifHUX ra30TypOIHHUX JBUTYHIB 3 KOMIO3UIIHHUX MaTepiaiB» € aKTyalbHOIO,
OCKUIbKHU TUISI I1ABUIIECHHS KOHKYPEHTOCIPOMOKHOCTI BITYM3HSHOTO
JBUTYHOOY/IyBaHHS Ha CBITOBOMY PUHKY aBlal[liHUX MOCIYT HEOOX1JHO MPOBEIECHHS
HOBUX HAyKOBHUX pO3pO0OK Ta PO3pOOJIEHHS HOBHUX METOIIB MPOEKTYBAHHS,
KOHCTPYIOBAaHHSI, BAPOOHUIITBA Ta BUITPOOYBAHHS.

CyuacHi TeXHOJIOT1i BUPOOHMIITBA JIONIATOK Ta JIONATEeH aBilalliiHUX JBUTYHIB
0a3yl0TbCcs Ha OCHOBI TIOBHICTIO aBTOMAaTHM30BAaHOTO TpoOIeCy MpoekTyBaHHs. [Ipu
BUKOPUCTAaHHI KOMIO3UTIB JJIsl iX BUPOOHMIITBA MMOCTAE MPOOJIEMa OLIHKU BEJIMYMHU
CTaTMYHOI Ta AMHaMIYHOI MiltHOCTI. EKcriepuMeHTanpHe BU3HAUCHHS XapaKTePUCTHK
MaTepiaiy sBIsSi€e COOOI0 CKJIQJHYy 3a7ady Ta TMoTpeOye BEIMKY KUIBKICTh
MaTeplalbHUX Ta JIOACBKUX pecypciB. ToMy akTyaiapbHOIO € mpobdiieMa po3poOKu
EKCIIEpUMEHTAIFHO  BEpU(]PIKOBAHUX  METOJIB  BHU3HAYCHHS  XapaKTEPUCTHUK
KOMITO3UTIB /IS iX BUKOPUCTAHHS Ha HACTYITHOMY €Tari MPOEKTYBaHHSA KOHCTPYKIII.

Pi13HOMaHITHICTh TEOPETUYHUX METOJIB JOCHIIKEHHS MPYKHUX Ta MILIHICHUX
XapaKTEPUCTHK KOMIIO3UTIB JO3BOJISIIOTh aHAI3yBaTH PI3HI CTPYKTYPH KOMITO3UTIB,
BILJTUB CIIOCOOIB X HABaHTAXCHHS HAa HANPYKEHO-1e(POPMOBAHUN CTaH, BPaXOBYBaTU
0COOJIMBOCTI iX B3a€EMO/IIT 3 THIIMMH €JIEMEHTAMH KOHCTPYKIIii. ToMy BAOCKOHAJIEHHS
IIUX METOJIB Ta po3po0Ka HOBHUX JO3BOJISIOTH BPAaxOBYBAaTH OCOOJMUBOCTI pOOOTH
JIOTIATOK Ta JIOMATel ABUTYHIB, ONTUMI3yBaTH TPUBUMIPHY CTPYKTYpy KOMIIO3UTY Ta
CKOpOYYBaTH 4ac Ha MPOEKTYBaHHs KOHCTPYKIIiil.

[3 3acrocyBaHHSM yTOYHEHMX MaTE€MaTHYHUX MOJENEH  IMOBEIIHKU
KOMITO3UTHOTO MaTepialy MOXHa OTPUMATH OUIbII ONTUMI30BaHI KOHCTPYKIIii
€JIEMEHTIB aBlalliiHUX JBUTYHIB, 1[0 3a0e3neunTh Oe3NeKy IMOJbOTIB, MAacOBY
e(eKTUBHICTD JBUTYHA 1 KOHKYPEHTOCIPOMOXKHICTh BITYU3HSIHOI
aBlaZBUTYHOOYA1BHOI TPOMHUCIIOBOCTI.



Ouinka OOIpyHTOBAHOCTI HAyYKOBHMX pe3yJbTaTiB aucepramii, ix
JAOCTOBIPHOCTI Ta HOBU3HU

OOrpyHTOBaHICTh HAYKOBHUX IIOJIOKEHb  JIUCEPTAILITHOTO  JOCIIIKCHHS
Mopo3zoBa A. B., iX NepeKOHIUBICTb, IPYHTOBHICTh BHCHOBKIB Ta pEKOMEHAAIIIH,
BUKOHAaHUX 3a pe3yibTaTaMd poOOTH, OOYMOBIEHO BHUKOPUCTaHHSIM [UIs 1X
OJIep’KaHHsI PI3HOIJIAHOBUX METOMIB JOCHIDKCHHS. JMcepTaHT BHUKOPHCTOBYBAaB
CUCTEMHHMX MiJIX1A 70 TEOPETHYHUX, IHTETPOBAHUX Ta YHCEIbHUX HAMpPSAMKIB
JOCIIKEHh Ha OCHOBI aHalli3y Ta Y3araJlbHEHHs HAyKOBUX HAaIpaltoBaHb.
MopentoBaHHs Ta 1H)KEHEPHUI aHali3 BIACTUBOCTEN MaTepialy KOMIIO3UTHOI JIOMNaTi
32 JIOMOMOTOIO0 3aIpPONOHOBAHOTO METOJY YHCEIbHOTO PO3PAXYHKY JI03BOJISE
OLIIHUTHA  XapaKTEPUCTUKH MILHOCTI, TPYKHOCTI KOMIIO3UTY, OCOOJMBOCTI
HaIpy>KEeHO-1e(POPMOBAHOTO  CTaHy, CKOPOTHTH OOCAT  €KCHEepPUMEHTAIbHUX
JOCTIIKEHb.

JIOCTOBIpHICTh OJIEp’)KaHUX y AMCEPTallliiHii poOOTI pe3yIbTaTiB, MOJOKEHb,
BHCHOBKIB 1 PEKOMEHJAlld NIATBEPIKEHO BUKOPUCTAHHSAM 3arajbHONPUUHITHX
METO/IB aHaji3y Ta TOpIBHSIHHSA pE3yJIbTaTiB 3 MEPEBIPHUMHU BIIKPUTUMH
JDKepellaMi, a TaKOX BIPOBAKEHHAM pPE3YJbTaTiB JOCHKeHHS B kommaHii AT
«IBuenko-IIporpec», Ta y HaBuanbHUW mpouec HaiioHamTbHOTO aepOKOCMIYHOIO
yHiBepcuteTy M. M. €. dKykoBcbKkoro «XapKiBCbKUI aBlallliHUA IHCTUTYTY.

HaykoBa HOBHM3Ha pe3yJbTaTiB JIUCEPTALIHOTO JOCHTIKCHHSI TMOJArae B
HACTYITHOMY:

1) VY nomanmpiioMy po3BUTKY METO/A aHAI3Y XapaKTEPUCTHK JUHAMIKH Ta
MIIHOCTI POTOPHUX JieTajell aBialifHUX ra30TypOIHHHUX JIBUTYHIB BUTOTOBJICHHUX 13
KOMIMO3ULIMHUX MaTepiaiB.

2) YV po3poOli HOBOTO YHCEJIBHOIO METOAY BHU3HAUYEHHS €(QEKTUBHUX
NPYXKHUX XapaKTePUCTUK KOMIIO3MIIIMHUX MarepiaidiB 3a BIIOMUMHU MPY>KHUMU
BJIACTUBOCTSIM CTPYKTYPHUX KOMIIOHEHTIB. MeTon 0a3yeThcss HA MaTeMaTUYHOMY
MOJICTFOBaHH1 MPEICTABHUIIBKUX €JIEMEHTIB 00’ €MIB JJIsI KOMIIO3UIIIMHUX MaTepialiB
PI3HHX CTPYKTYp apMyBaHHS.

3) YV CTBOpEHHI HOBOTO YHCEIbHO-AaHATITUYHOTO METOJy BHU3HAUYEHHS
napaMeTpiB KPUTEPII0 MIITHOCTI KOMIO3UIIMHUX MaTepialliB, 1[0 BPAXOBYE PI3HUIIIO
MEX MIITHOCTI Ha PO3TIAr Ta CTHCK. MeTon 0a3yeThCsi Ha aHami3l JIOKaJbHUX
HaIpy>XKeHb OKPEMO JJIsl BOJIOKOH 1 MaTPHIT

Otmxe, B aucepTaliiHii poOOTI MOCTaBlIeHE HAyKOBE 3aBJaHHS BHKOHAHO
MOBHICTIO, 3/100yBa4 MOBHOIO MIPOIO OBOJIOIB METOJIOJIOT1€0 HAYKOBOI JISIIBHOCTI.

Ouinka 3micTy aucepramii, Ii 3aBepIICHICTh Ta JOTPUMAHHS NPUHUUIIB
aKajaeMivHOI 100poYeCHOCTI

3a cBOiM 3MICTOM JucepTalliiiia podoTa 3700yBauya Mopo3oBa A. B. moBHICTIO
BimnmoBigae CraHmapTy BUINOI OCBITH 31 chemianbHOCTI 142 EnHepretuyne
MaImuHOOYIyBaHHSI Ta HaNpsSMKaM JOCIIKEHb BIAMOBIIHO O OCBITHHOI MIPOTPaMH



€HepreTUYHEe MaIMHOOY/1yBaHHS.

Pe3ynbrati BHKOHAHOTO 3700yBadyeM JOCTIPKEHHS CBIIYaTh MPO BHCOKHIA
HAyKOBUM PIBEHb AMCEpTAallli 1 METOJMYHY I[IHHICTh MpOBeAeHOi poboTu. OTpuMaHi
aBTOPOM Pe3yJIbTAaTH BUPIIITYIOTh COOPMOBAHI B IUCEPTAIlil 3aBJaHHS 1 CBIAYHUTH PO
TEOPETUYHE 1 MPAKTHYHE 3HAYCHHSI BAKOHAHUX JIOCIIIIKCHb.

PosrnsnyBmmm 3BIT MOAIOHOCTI 3a pe3yibTaTaMH NEPEBIPKH JUCEPTALIMHOT
poOOTH Ha TEKCTOBI CIIBMAIHHSA, MOXKHa 3pOOMTH BHCHOBOK, IO JAHCEpTalliiiHa
po6ora Mopo3oBa Amnapis BomomumupoBuua € pe3yJbTaTOM —CaMOCTIHHHX
JTOCIIDKeHb 3J00yBadya 1 HE MICTUTh e€JleMeHTIB (anbcudikaliii, KOMITUIAILIII,
(abpukariii, miuariaty Ta 3ano3unyeHb. BUKopucTaHi 1/1€i, pe3ynbTaTu 1 TeKCTH 1HIINUX
aBTOPIB MalOTh HAJIEKHI MOCUJIAHHS Ha BIAMOBIIHE HKEPETIO.

MoBga Ta cTH/Ib BUKJIQJ€HHS pe3yJIbTaTiB

HucepramiiiHa pod0oTa HanmMcaHa yKpaiHCbKOIO MOBOMO. Jlucepraniiina poOoTa
BUKJIaJIeHa TIOCTIZIOBHO, Ma€ JIOTIYHY CTPYKTYpy Ta JOCTyIHA MAJii PO3yMIHHS,
HalMcaHa TEXHIYHOIO MOBOIO 3 BHUKOPUCTAaHHSM HAyKoOBOi TepMiHoJorii. Tekct
JUCEPTAIlil Ma€ TOCTaTHIN 0OCAT Ta MPOUTIOCTPOBAHUM PUCYHKAMU Ta TAOJIULISIMH.

Jucepraiisi CKIaIaeTbCs 3 aHOTalli, BCTYMy, II'SITM PO3AUIB, 3arajbHUX
BHCHOBKIB, CIIMCKY BHUKOPUCTaHUX JiKepen 1 aonatky. [loBHuid oOcsr auceprarii
cTaHOBUTH 160 CTOpPIHOK, y TOMYy 4HCIII OCHOBHUU TekcT Ha 148 cropinkax, 14
Tabnuilb, 82 pucyHka, 148 HailMmeHyBaHb JITEpaTypHUX JPKepes Ta 1 Jo1aTok.

VY Berymi aBTOp OOIPYHTYBaB aKkTyaslbHICTH OOpaHOi TeMH JOCIIIKCHHS,
chopMyBaB MeTy 1 3aBIaHHS JTOCIIHKCHHS, a TAKOXK HAYKOBY HOBH3HY Ta MPaKTUYHE
3HAYEHHS OTPUMaHUX pe3yibpTaTiB. HaBeneHo B11OMOCTI Mpo anpoOalito pe3yabTaTiB
JUCEPTaIiitHOI poOOTH Ta 0OCOOMCTHIT BHECOK aBTOPA.

VY nmepmomy po3aiji mpoaHali3oBaHO 0COOJIUBOCTI Cy4aCHUX KOHCTPYKIIIM Ta
TEXHOJIOT1 BUTOTOBJICHHS JIOMMATOK BEHTUJISATOPA aBlallliHUX JIBUTYHIB Ta JIOMATEH
MOBITPSIHOTO TBUHTA 3 KOMIIO3UTIB. [IpoBeneHO oOrisa iCHYHYUX MiAXOIB II0J0
BU3HAYCHHS €(DEKTUBHUX MPYKHUX XAPAKTEPUCTUK KOMIIO3MIITHUX MarepiaiiB, a
TAKOX aHajli3 TEOPETUYHUX METOJIB TOMOTEHi3allli KOMIO3UTIB. 3po0JeHO
OOTPYHTYBaHHsSI TEPCHEKTUBHOCTI Ta €(QEKTUBHOCTI BUKOPUCTAHHA YHCEIbHHUX
METOJIIB PO3PaxyHKY TMPYXKHHX XapaKTePUCTHK KOMIO3MTIB. J[ucepTaHT TakKox
IpOaHaji3yBaB Cy4YacHlI EKCINEpPUMEHTalIbHI METOJM BU3HAYEHHS BJIACTUBOCTEU
KOMITO3UTIB Ta HAUTIOIIUPEHII KPUTEPIi OI[IHKH 1X MILHOCTI.

Y napyromy po3aiji aBTopom OyJ0 3ampoONOHOBAHO CMOCIO BHU3HAYCHHS
ehEeKTUBHUX TPYKHUX XAPAKTEPUCTUK KOMIIO3UTY 3 PI3HOIO CTPYKTYpPOIO
apMmyBaHHs. Po3paxyHKu TPOBOAMIIUCS 13 3JTy4CHHSAM MPUITYIICHHS PO TOMOTCHHY
aHI30TPOMHY CTPYKTYPY KOMIIO3UTY 3 YCEPETHECHHUMH MPYXHUMH BIACTHBOCTSMHU.
Bukonano MarematnuHe MOJEITIOBAHHS MPEICTABHUIILKUX €IEMEHTIB 00’ €My Pi3HOI
CTPYKTYpPH apMyBaHHs, IJIsl SIKMX ONHCAHO TPaHWYHI YMOBU. YBary MpHUIICHO
pO3po0Ili  YHCENTbHOI METOAWMKH OIIIHKM XapaKTepUCTHK OJIHO-, JIBOX- Ta



TPUBUMIPHOTO  OPTOTPONMHOTO  KOMIO3UTYy. [IpoBeAeHO HU3KYy  YHCEIbHHX
EKCIIEPUMEHTIB II0JI0 OI[IHKKA PO3MOAUTYy IMOJIB MEPEMIIIeHb Ta HaIlpy>XeHb Y
BOJIOKHaX Ta CIOJy4HOMY KOMIIO3UTY. IlepeBaroro po3poOJIEHOTO METOny €
YHIBEPCAJIBHICTh MIAXOJIB, SKI aJanToBaHl I BUPIIICHHS 3a7a4 4YHCEIbHOI
TOMOTEHI3allll KOMIO3UI[IMHMX MaTepialiB pi3HOI CTPYKTypH apmyBaHHsA. lle
MPAKTUYHO JO03BOJISIE MPOTHO3YBATH XapaKTEPUCTHKU MIIHOCTI Ta MPYKHOCTI Jis
HEOOX1IHUX BUMNAJKIB HaBaHTA)XCHb 1 TPAHUYHUX YMOB KOHCTPYKIII BUTOTOBJICHHX
13 KOMIIO3UTIB, @ TAKOX ONTHMI3yBaTH Ta PalllOHATBLHO MPOEKTYBATHU iX CTPYKTYpY Ha
cTajli po3paxyHKIiB.

Y TperboMy po3aii aBTopoM Oyii0 3ampoOIOHOBAHO CIOCIO BHU3HAYCHHS
napaMeTpiB KpPUTEPi0 MIIMHOCTI TPUBHUMIPHO apMOBaHMX KOMIO3uTiB. [IpoBeneHo
aHadi3 ICHYIOUMX KPUTEPIiB MIIHOCTI KOMIIO3UTIB. 3allpOMOHOBAHO YHUCEIbHY
npoleaypa BU3HAYECHHS MapaMeTpiB KPUTEPisS MIIHOCTI JUIsi YOrO TPOBEICHO
YUCEJIbHI EKCHEPUMEHTH MOJEIIOBAaHHS HABaHTAaXEHHs KoMmo3uTy. llpoBeneHi
YHUCENbHI €KCHEPUMEHTH BIIEpIIE AO03BOJIMIM BU3HAYUTU BCl T'PAaHMII MILHOCTI Ta
KOC(ILIEHTH KPUTEPII0 MIIHOCTI E€KBIBAJIEHTHOTO OPTOTPOMHOTO Marepialy
TPUBUMIPHO apMOBAHOT0 KoMno3uty. Ciif BiI3HAYUTH, 10 3aIIPONIOHOBAHUN METOJ
noTpedye eKCepUMEHTAIbHOI BepudiKallli OTpUMaHUX PE3YJIbTATIB.

Y derBepTOMy PpoO3aLi JUCEPTAaHT TPOBIB JOCIIKCHHS JHUHAMIYHUX
XapaKTePUCTUK IIUPOKOXOPJIHOI JIOMATKH BEHTWJISATOpA 1 JomaTi MOBITPSTHOTO
IBUHTA. 3a JOMOMOIOI0 Cepii YHCENbHUX EKCIIEPHUMEHTIB 3a METOJIMKOI0, IO
3alpONIOHOBAHO ABTOPOM, IPOBEIEHO aHali3 BJIACHUX 4YacToT 1 (OopM KOJIMBAHb
JOMATOK Ta JIOMaTe /Jis BU3HAYCHHS 1X BIUIMBY Ha HampyXeHU cTaH. 3a
nonomoror nporpamHoro nakety ANSYS 3milficHEeHO uwMcellbHE BU3HAYEHHS
BJACHUX YacTOT 1 (OpM KOJMBAaHb TPUBUMIPHO apMOBAHOI KOMITO3ULIIMHOI
MIMPOKOXOPAHOT JIOMATKX BEHTUJISITOPA Ta JIOTATI MOBITPSHOTO TBUHTA.

Y m’aromy po3aisli  aBTOpoM OyJi0 TPOBEACHO EKCIIEPUMEHTAJIbHY
Bepudikarliro po3po0IeHUX MaTEeMaTHUYHUX MOJIENeH MPEICTaBHUIIBKOTO CIEMEHTY
TPUBUMIPHO apMOBAaHOTO KOMITO3UTY. MojentoBaHHs OyJ0 MPOBENEHO IUITXOM
BUTMIPOOYBAaHHS HATYpHUX 3pa3KiB 3 BYIJICIUIACTHUKY Ha PO3TAT Ta YUCTUH 3CYB 3
METOI0 OIIIHKA BEJIWYUHU MIIMHOCTI Ta MOJIYJA MpPY>KHOCTI. Takox 3miiicHEHO
EKCIIEpUMEHTANIbHY BepU(DIKaIlll0 MOJEIN JIomaTi MOBITPSHOTO TBHUHTA 3 METOIO
JOCIIJKEHHS! MEepIIMX I'STH BJIACHUX (OPM 1 4acCTOT KOJIMBaHb HATYPHOI JIOMATi
noBITpsiHOro TBUHTA. lloka3aHo JoOcTaTHIM piBeHb 30DKHOCTI  pe3yJbTaTiB
YHCELHOTO Ta EKCIIEPUMEHTAILHOTO TOCI1KEHHSI.

3aBepuIyeThCsl JUCEPTAIlisi BUCHOBKAMH, 1 SKUX Yy3araJibHEHO Marepiaj,
OTPMMaHI aBTOPOM 3T1IHO MPOBEACHUM IUCEPTAMNHUM JociimxeHHsIM. KopoTki
BHUCHOBKH TaKOK MAIOTHCS MICISI KOKHOTO PO3ALITY.

HMuceprariitna pobotra odopmiieHa BIANOBIIHO 10 BUMOr Hakasy MOH
VYkpaiau Bin 12 ciunsg 2017 p. Ne 40 «IIpo 3arBepkeHHsT BUMOT 10 OGOPMIICHHS
TUcepTaIii.



OnpuiroHeHHs pe3yJabTaTiB AMcepTaliiHOl podoTH

HayxoBi pe3ynbTaTu aucepranlii BHUCBITJIEHI y S5 HayKOBUX MyOJiKalisIx
3100yBayva, cepel SKUX: 3 CTaTTl Y HAyKOBUX BHUIAHHSX, BKJIIOYEHUX Ha JaTy
omyOIIKyBaHHA [0 MepeNiKy HaykoBUX (haxOoBUX BHAAHb YKpaiHu; 1 cTarTs y
NepioMYHOMY HayKOBOMY BHJaHHI, MPOIHAEKCOBaHOMY y 0a3ax maHux Scopus, |
CTaTTd y HAyKOBOMY BHJaHHI, MPOIHAEKCOBAaHOMY Yy 0a3ax JaHUX Scopus, IO
pPEeKOMEHJIOBaHI 110 JpykKy Buenoro pagoro HarioHambHOTO aepOKOCMIYHOTO
yHiBepcutety iM. M. €. XKykoBcbkoro «XAD» Ta mpoHuM pereH3yBaHHs.

Takok OCHOBHI  pe3ylbTaTH JHCEPTAIIHHOI  POOOTH  JOMOBIIAIHUCA,
O0OTrOBOPIOBAJIMCH 1 OTPUMAIU MO3UTUBHY OIIHKY Ha XXV MiXHapoaHOMY KOHTpeci
aBlagBuryHoOyaiBHUKIB (Ykpaina, M. XapkiB, HamioHanbHuii aepoxocMmiuHUN
yHiBepcuteT M. M. €. XKykoBcekoro «XAl», 2020 p.); MixHapoaHiii HayKOBO-
texHIyHIi koHPepennii 2021 IEEE KhPI Week on Advanced Technology (Vkpaina,
M. XapkiB, HamionansHuit Texniunuii yHiBepcuteT «XI1», 2021 p.).

HaykoBi mnyOmikamii 3100yBaya MICTSITh ONKHC HAYKOBUX JIOCIIIKEHbD,
MPOBEICHUX B pPAaMKax JUCEPTALIMHOIO MOIIYKYy, aHalli3y CYTHOCTI IpoOiIemMH,
METOJM 1 pe3yJIbTaTH MPOBEIECHUX JAOCIIIKEHb, a TAKOK OOIPYHTOBaHI BUCHOBKU. B
HAyKOBUX MyOJiKaiisx 3100yBaya HE BUSBICHO MOPYIICHb MPUHIUIIB aKaJAeMIYHOI
10OPOYECHOCTI, BUCHOBKU € OPUTTHATIBHUMU.

TakuM 4YMHOM, HAyKOBI pe3yJbTaTH ONUCaHI B JUCEpTaliiiHIA poOOTI
MOBHICTIO BUCBITJIEH] Y HAYKOBHX IMyOJiKalisx 3100yBaya.

HepnoJuiku Ta 3ayBaskeHHs1 10 AUCePTALiiiHOI po00OTH

I. Ha crop. 91 3a3HadeHo, 10 MPOBEACHO PO3PAXYHOK BJIACTHUBOCTEU
TPUBUMIPHO apMOBAHOTO KOMIIO3UTY. Asie Ha puc. 2.21, 2.22, 2.24-2.27 300pa>keHo
TPUBUMIPHUH, aJie TBOMIPHO apMOBAaHUN KOMITO3HT.

2. 'V pobori Hemae iH(popmarlii (HaBiTh y MNPUIYHIEHHSX) MpPO TE, YH
OILIIHIOBABCS BIUTUB TEPMIYHOTO HAaBAaHTAKEHHS, XO04Ya BOHO JOCHUTH 3HAYHO BILIMBAE
Ha 3arajbHUI HampyKeHo-1e(hOpMOBaHH CTaH.

3. Ha mouatky posainy 3 #ae MoBa mpo po3poOKy ‘“croco0y” po3paxyHKY,
X04a y Ha3Bl Ta BUCHOBKaX 3alMCaHo Mpo “MeTon’” .

4. YV po3guni 5 He BKa3zaHO, SIKMA KOMIIOBUTHMM Marepiajl MpOXOJUB
BUINIPOOYBaHHS.

BBaskaro, 110 BUCIIOBJICHI 3ayBa)KCHHSI HE € BU3HAYAJIbHUMHU 1 HE 3MEHIIYIOTh
3arajbHy HAyKOBY HOBH3HY Ta MPAKTUYHY 3HAYMUMICTh PE3YJIbTaTiB Ta HE BIUIMBAIOTH
Ha O3UTUBHY OLIIHKY AUCEPTalIiHOT POOOTH.

BucHoBok npo aucepraniiiny pooory

Braxaro, mo guceptaiiiitna podorta 3700yBada cTymneHs aokTopa dutocodii
Mopo3oBa Auapis BonogumupoBruya Ha TeMy «MeToa BU3HAYCHHS XapaKTEPUCTUK
JUHAMIKH Ta MIITHOCT1 €JIEMEHTIB KOHCTPYKIIIH aBlalliiHUX ra30TypOIHHUX JIBUTYHIB
3 KOMIIO3MLIWHUX MarepiaiiB» BHKOHAHA Ha BHCOKOMY HayKOBOMY piBHI, He



MOPYIIy€E TPHUHIUIIB aKaJeMIYHOiI JOOPOUYECHOCTI Ta € 3aKiHUCHUM HayKOBHUM
JIOCTDKEHHSIM, CYKYMHHICTh TEOPETHMYHUX Ta NPAKTHUYHUX PE3YJbTaTIB SKOTO
pO3B'sI3y€ HAyKOBE 3aBJaHHS, II0 Ma€ ICTOTHE 3HAYEHHS Jid rainy3l 3HaHb 13
Enextpuuna imxenepia. Jluceprariiina poOoTa 3a aKTyaJdbHICTIO, MPAKTUYHOIO
IIHHICTIO Ta HAYKOBOK HOBH3HOKIO TIOBHICTIO BIJMOBiIa€ BUMOTaM YHHHOTO
3aKOHO/MABCTBa YKpaiHu, mo mnependauveHi B m.6 — 9 «llopsaky mnpucymkeHHs
cTyneHs goktopa ¢igocodii Ta ckacyBaHHS PIIICHHS pa30BOi CIIEiali30BaHOI BYCHOT
paau 3akiaay BHINOI OCBITH, HAYKOBOI YCTAHOBU MNP0 NPUCYHKEHHS CTYIEHS
nokrtopa (inocodii», 3arBepxeHoro [locranooro Kabdinery MinicTpiB Ykpainu Bij
12 ciunst 2022 p. Ne 44,

3n1006yBau Mopo3oB AHpiit BonogumMupoBuu 3aciyroBy€ Ha MPUCYIKECHHS
cTyneHs jgoktopa inocodii B ramysi 3HaHb 14 EnexkrpuyHa iHXeHepis 3a
cnemianpHicTIO 142 EHepreTuune MammHoOy yBaHHS.
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