BIAT'YK OIIOHEHTA
Ha nucepraniiny poboty Cipenko Makcuma KoctsaHTnHOBHYA
«Po3pobka Ta BMOCKOHAJICHHS TEXHOJIOT11 TIOMAPOBOTO CHHTE3Y
BUPOOIB 3 MOJIMEPHUX KOMITO3HUIIIHHUX MaTepialliB
JUTSI aBiaIliiHO1 Ta paKETHO-KOCMIYHO1T TEXHIKI»,
npecTaBiIeHy Ha 3100yTTs CTyIeHs JOKTopa (imocodii
B raiy3i 3HaHb 13 MexaHniuHa iH)KeHepis 3a crienianbHicTIo 134 ABiarriiina Ta

pPaKeTHO-KOCMIYHA TEXHIKa

Huceprariitna po6oTa HpHUCBSIYEHA PO3pOOIl HOBUX KOHCTPYKTUBHHUX 1
TEXHOJOTIYHUX pillleHb, fAKI 3a0e3MeuyioTh MIABUIICHHA MEXaHIYHUX Ta
EKCIUTyaTallliHUX  BJIACTUBOCTEM BHUPOOIB 3 TMOJIMEPHUX  KOMITO3HUINIHHUX
MaTepiajiB, 110 OTPUMAHO 3 BUKOPUCTAHHSAM METOIB 3D-1pyKy.

CTyniHb akTyaJbHOCTI 00paHol TeMHn

OckibKM BUPOOH aBialliiiHOT Ta PaKETHO-KOCMIYHOI TEXHIKH BUITY CKAIOThCS
OJIMHUYHUMH €K3eMIUIIpaMH a00 MaJlMMU MapTisIMU, 3aCTOCYBaHHs TeXHOorii 3D—
IpyKy, fKa He TMOTpedye CIelialbHOTO 1 KOIUTOBHOTO OCHAIIEHHS, €
NEPCIEKTUBHUM 1 JOHUIBHUM €KOHOMIYHO. [lomapoBuii cHUHTE3 [103BOJISE
BUTOTOBJISITH BUPOOU O1JIbII CKJIAJHOT reoMeTpii Ta GopM, OTpUMaHHUX B pe3yibTari
OnTUMI3allli TOMOJIOTIi, 1 CyTTEBO 3MEHIIUTH NOTpedy y o0poObii, 60 BupiO
BUTOTOBIISIETbCA METOJAMHU CHUHTE3y B)KE€ B TOTOBOMY BHIIISLII, ab0 moTpedye
HabaraTo MeHIIUN 00’ €M omeparliii moAanbinoi 00poOku. TakokK, OCKUIBKA METOIU
MOLIAPOBOTO CHHTE3y € aTUTHUBHUM BUPOOHUITBOM, KO€(Dilli€EHT BUKOPHUCTAHHA
MaTepiaiy HabaraTto BUILUH.

Ha cporogni, sK cOpaBe[UIMBO 3ayBakye aBTOp JUCEPTAIiifHOTO
JIOCTKeHHsI, B cdepl apiamiifHOI Ta PaKETHO-KOCMIYHOI TEXHIKH ICHYE
npobyieMaTHKa MiABUILEHHS eKCIUTyaTallliHUX XapaKTepUCTHK JIeTanel Ta BUpoOiB,
10 OTpUMAaHi MeToJaMH MomapoBoro cuHTesy. OnHa 3 Takux mpoOieM —

MOKPAIICHHS MAaCOBOI IOCKOHAJIOCTI KOHCTPYKIIIi.



AKTyanpHICTb OOpaHOi TEMH TIOJIATa€ y BJIOCKOHAJICHHI TEXHOJOTIN
MOILIAPOBOTO CHHTE3y IMOJIIMEPHUX MaTepiaiiB, a caMeé — 3a paXyHOK CTBOPEHHS
KOMIO3UIIITHOTO MaTepiany B MpoLeci NomapoBoro cuuresy. OTpuMani noiaimMepHi
KOMIO3UIIIMHI MaTepiaJii MalOTh BUII XapaKTEPUCTUKU B MOPIBHSAHHI 3 0a30BUM
MOJIIMEPOM, IO MPU3BOAUTH N0 MIJBUIICHHS EKCIUTyaTallliHUX XapaKTEPUCTUK
BUPOOIB Ta MOKPAIIEHHS MaCOBOI JOCKOHAJIOCTI.

Bupimenns cpopMyIp0BaHOTO 3aBIaHHS Ma€ KOMITJIEKCHUI XapaKTep, TakK K
MOB’SI3aHE 3 3aCTOCYBaHHSIM CYKYMHOCTI KOHCTPYKTUBHO-TEXHOJOTIYHHUX PIIIE€Hb,
HaIpaBICHUX HA CTBOPEHHSI MOJIMEPHOTO KOMITIO3UIIIHHOTO Marepianxy B MpoIrieci
NOLIAPOBOTO CHHTE3y BHpPOOy, IO JJ03BOJIAE CYTTEBO MIABHUIIUTH MPUPICT
eKCIUTyaTal[lTHIX XapaKTePUCTHUK Ta KOe(Dilli€EHTYy MacOBOi TOCKOHANIOCTI BUPOOIB.

Takum uymHOM, oOpaHa 3m00yBaueM Tema AHCEPTAIliiHOI poOOTH €
aKTyaJIbHOIO, BOHA Ma€ CYTTEBY 3HAUYUIICTh JAJISl BUPIIICHHS BaXKJIMBOI HAYKOBO-
TEXHIYHOI 3a3/ayl y Tajly3l pPaKeTHO-KOCMIYHOI TEXHIKM 1 MOBHICTIO BIANOBIJIA€E

crietianbHOCTI 134 «ABiarlifiHa Ta pakeTHO-KOCMIYHA TEXHIKa».

Crpykrypa podoru.

JHuceprartiiitHa po6oTa MICTUTh BCTYyH, 4 pPO3IUIM, IO CKJIanalThesa 3 16
T1IPO3/11J1IB, OCHOBHI BUCHOBKH Ta CIIMCOK BUKOPUCTAHUX JHKEPETI.

VY BeTymi BiJI3HAYEHO aKTyalbHICTh TEMHU AHMCEpTalii Ta cPOpMyIbOBAHO ii
METY Ta OCHOBHI 3aBJaHHS JOCITIKeHb. PO3IIIIHYTO 00'€KT, MpeAMET Ta METOAU
JOCTIPKEHb 1 ONKWCAaHO HAayKOBY HOBHU3HY Ta MpPAKTHYHE 3HAYEHHS 3400yTHX
pesynbratiB. Hamano indopmaiito moao ampobdarlii pe3ysbTariB poOOTH Ta
KUTBKOCTI MyOJiKaIiid mo 3a3HayeHi TeMi 13 MOCHJIAHHSM Ha BHECOK aBTOpA.
[IpencraBiaeHo CTPYKTypy Ta oOCAT AUCEPTaLiiHOT pOOOTH.

Y nepmioMy, OrJsiI0BO-aHAJITHYHOMY PO3AUII  MPOBEICHO aHaII3
ICHYIOUMX TE€XHOJOT1H MOIIapOBOTO CHHTE3Y AeTaliell 3 MOJIMEPHUX MaTepialliB Ta
3 OJIIMEPHUX KOMITO3UIIIMHUX MaTepiaiiB, pO3IJISHYTI Ta MpoaHaai30BaHl OCHOBHI

MaTtepianu, siki BUKOPUCTOBYIOThcA. Okpema yBara Oyia OpHIUIEHA acleKTaM



3aCTOCYBaHHS IIMX TEXHOJIOT1M Ta METOJIB B aBlallifHIA Ta pPaKETHO-KOCMIYHIM
TexHili. B xomai aHanizy Oy BCTAHOBJIEHI OCHOBH1 HEJIOJIIKH, HaJl YCYHEHHSIM SIKHX
HEOOX1HO TMpaIoBaTU. 3a OCHOBHI HEAONIKM OyJlo MNPUHHATO HEAOTPUMAHHS
CYIIJTLHOCTI BOJIOKHA apMyBaHHS, HEMOXJHUBICTh TOYHOTO Ta BHOIPKOBOTO
KOHTPOJIIO TOJIOKEHHSI BOJIOKHA Yy MeXax Inapy, a TaKoX HeJ0CTaTHs
IPOTHO30BaHICTh KIHIIEBUX XapaKTEPHUCTUK.

Y apyromy po3aiii po3riisHyTO Marepiayid, 10 BHKOPHUCTOBYBAIUCH IS
JOCTIKEHHsI, OOIPYHTOBaHO BHOIp OCHOBHOTO TIOJIMEPHOrO MaTepialy Ta
Martepialy apMyBaHHS. Y SKOCTI OCHOBHOTO MOJIIMEPY OYB NMPUUHATUN COMOJIIMED
nonietunentepedranary (coPET), y skocTi apMyrouoro BOJOKHA — 0a3aabTOBE
BOJIOKHO. OOIPYHTOBAHO KPUTEPii, MO SKUM PO3POOIIOETHCS HOBA CTPYKTypa
apMyBaHHS Ta pO3pOOJICHO CTPYKTYpPy HOBOTO THITY apMyBaHHs JeTalleil B TIpoIieci
FDM/FFF 3D-apyky 3 METOIO OTpUMAaHHSI I€TaJeH 3 MOTIMEPHOT0 KOMIO3HUIIITHOTO
maTtepiany. Po3pobiieHa cTpykTypa sBiis€ COOO00 MOIIAPOBO MPOKIAIEHE BOJOKHO
MDK IIapiB JPYKOBAHOTO OCHOBHOTO IOJIMEPYy, MPUUOMY PO3PI3IB UM 1HIIMX
MOpYIIEHb CYLIILHOCTI B MEXI1 L1apy Hemae. Takok, 3aBAsKU BIJICYTHOCTI po3pi3iB
IpU TMEepexol BOJOKHA MDK IIapaMH, 30€pIrae€TbCsl 1 CYLUUIBHICTh BOJIOKHA MIXK
mrapamu. Po3risgaroun oJuHUYHE BOJIOKHO, HOTO CYLIIBHICTh HE TOPYIIYETHCS B
BCbOMY 00’emi nertam. Kpim 1poro, Oynu po3risiHyTI METOAU AOCTIIKEHHS Ta
KOHTPOJII0. B KOHTEKCTI MOKIIMBOCT1 Ta OCOOJIMBOCTEN BUKOPUCTAHHS JI0 BUPOOIB,
BUTOTOBJIEHUX 3D-mpykom, Oyna mpoaHani3oBaHa HU3Ka BHJIIB HEPYHHIBHOTO Ta
PYHHIBHOTO KOHTPOJIFO Ta BUMPOOyBaHb. Takok OyB pO3IJISHYTHH acleKT iX
BUKOPHUCTAHHS TIPH HAsSBHOCTI HEMEPEPBHOIO BOJIOKHA apMyBaHHS B OCHOBHOMY
nomiMepi. Sk ToM BuI, 1o Oyne BHUKOPUCTAaHUM B poOOTi, Oyno mpuitHsITE
JOCIIKEHHST MIITHOCT1 IIUISIXOM BUIIPOOYBaHb Ha PO3TAT.

Tpertiii po3aia npucBsueHo po3poOIECHHIO TEXHOJIOTIYHOTO 00JIaTHAHHS JJIS
BcraHoBieHHss Ha FDM/FFF 3D-npuntep 3 kinematukoro Delta. L{a kiHematuka
Takok Oyja oOpaHa BIAMOBIIHO JO NpoBeacHOro aHamizy. OOsiagHaHHS SBIISE
co0010 By3JH, LI0 BCTAaHOBIIOIOTHCSA Ha Tuiatgopmy noOynoBu 3D-mpuHTepy Ta

BUKOHYIOTh (DYHKIIIT yTpPUMaHHS, HAIIPABJIEHHS Ta KOHTPOJIO TOJIOKEHHS 1 HATATY
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BosiokHa. OOnagHaHHS J03BOJIIE BUKOHYBAaTH OJHOHAIIPABJIICHE apMyBaHHS
noJiiMepy B Mporieci ApyKy. Sk 3aBmaHHsA A7 BUNPOOYBaHb, OyJIO 3ariaHOBAHO
MIPOBEICHHSI aHATI3Y BIUIMBY YACTOTH MPOKJIAJAHHS Mapy apMyIOU0Tro BOJIOKHA Ha
XapaKTePUCTUKH MIITHOCTI MaTepiaay Ta aHali3 BIUIMBY IIUIBHOCTI 3alIOBHEHHSI Ha
HUX. BiAmoBiHO, 32 JOMOMOTOr0 00IafHaHHS OYJI0 BUTOTOBJICHO MapTii 3pa3KiB 3
MOJIIMEPHOTO KOMITO3ULIIMHOTO MaTepialy Ta Oyid MpOBEAEHI BUIPOOYBaHHS
3pa3kiB. [lo pesynbraram, Meka MIIHOCTI 3pocjia, B BapiaHTI apMyBaHHS 3
HalikpamumMu pesynbratamu, Ha 80%, Moayns npyxHocTi — Ha 101%. Takox Oyna
BCTAHOBJICHA 3aJICKHICTh BJIACTUBOCTEM MIITHOCTI 3pa3KiB Ta MaTepialy Bl 4aCTOTU
NIPOKJIaHHS BOJIOKHA, 1 11€ € OCHOBHUY 1 HAWO1IbIII BIUTMBOBHI YHHHUK BILIMBY Ha
BJIACTUBOCTI.

YerBepTHii PO31iJ MPUCBIYCHO MiATBEPHKCHHIO pe3yJIbTaTiB BUIPOOYBaHb
Ha peaybHii JAeTall BIAMOBIIHO 10 11 yMOB eKciuTyaTarlii. Moiens AeTai CKIaaHol
dbopmu Oyiio po3pobsieno 3acobamu CAD mporpamuoro 3abe3nedeHds: Solidworks.
3a nonomororw CAE Moyto 11i€i mporpaMu J0 JieTajii 0yJio HakJIaJleHO MaTepial 3
XapaKTepUCTHKaMH, 10 Oyld OTpUMaHI B pe3ylbTaTli ekcrnepumeHTy. [lami
IPOBOAMIIOCH aHATITHYHE JOCITIDKEHHS JeTami Ui BU3HAYCHHS CWIIM, TPU SKii
3MIUCHIOETRCS i pyiiHyBaHHS. [licis mporo Oyia BUTOTOBJIIEHA MAPTIs JeTaNCH s
BumpoOyBanb. [1o pe3ynbraram BunpoOyBaHb, CEpeqHE BIAXWICHHS (HaKTUYHOTO
HaBaHTa)XCHHS PYWHYBaHHS BiJl PO3PaxyHKOBOTO Ckiajo He Oimpme 12%. lle
OPUMHATHUN pe3yNbTaT JUIs 1HXKEHEPHUX PO3PAXYyHKIB JeTaled 3 MOJIMEpPHHX
KOMITO3UIIIMHUX MaTepialiB.

BucHoBkm 110 po60TI y3arajapHIOIOTh OCHOBHI OTPUMaHi B JUCepTallitHOMY
JOCTIIKEHH] Pe3yJIbTaTH.

JlucepTallisi B 1IJIOMY € CTPYKTYPHO Ta 3MICTOBHO J00pe 30aJlaHCOBaHOIO
poboToro. [locmimoBHICTh BUKIANEHHA 11 MOJOXEHb € JIOTIYHOI, MO0ya0Ba

BIJIMTOBI/Ia€ HAYKOBOMY METO.Y.



Ctyninb 00IPYHTOBAHOCTI HAYKOBHX I0JI0KE€Hb, BACHOBKIB I
pexoMeHaalii Ta iX JOCTOBIPHICTH

Pob6oTa mMae 10cTaTHRO BHCOKY CTYIIHb OOIPYHTOBAHOCTI Ta JIOCTOBIPHOCTI
pe3yJIbTaTiB, 110 3a0€3MEUYIOTHCS:
— KOPEKTHICTIO 00paHO1 METOA0JIOT11 JOCIIIPKEHHS;
— aHaJI130M CY4YaCHOT'O CTaHy JOCIIPKEHb B 3asiBJICHIM MpeaMETHIN o00JacTi,
KOMITJIEKCHAM 3aCTOCYBaHHSIM TEOPETUYHUX Ta EKCIEePUMEHTAIBbHUX METOIB
JIOCIIIKEHHS,
- EKCIIEpUMEHTAJILHUM JOBEJACHHIM MPABUIBHOCTI PO3PaXyHKOBHX METOJIHK;
- aJICKBaTHOIO JOOIPKOI BUKOPHUCTAHUX JIITEPATYPHUX JIKEPEII, IKa JIOCTATHHO

MOKPUBAE TEMY.

HaykoBa HOBH3HA OTPMMAaHUX pPe3yJIbTATIB
[Ipu BUKOHAHHI TUCEPTALITHOT POOOTH OTPUMAHO TaKi HAYKOBI PE3YJIbTaTH:

I. Brnepmie po3po0ieHo HOBI cXeMy Ta METOJ apMyBaHHS JeTanen
BOJIOKHOM B TMPOIECI MOUIApOBOIO CHUHTE3y JUIsi OTPUMAHHS MOJIMEPHOIO
KOMITO3UIIIITHOTO Martepiaiy, Kl MOJSTaloTh Y TOMY, 1110 apMyBaHHS BUKOHY€ETHCA
NPOKJIAJaHHSIM BOJIOKHA MIDXK JPYKOBAaHMMH IIapaMU OCHOBHOTO TMOJIMEpYy 3
30€pEKEHHSIM CYILIIBHOCT] BOJIOKHA.

2. Bnepmie BcTaHoBIEHO, 1m0 apMyBaHHS JeTanieil  06a3aibTOBUM
BOJIOKHOM JIO3BOJISI€ TMIJBULIUTH, Yy BUMNAAKY HaMKpaluX XapaKTepUCTUK B
3aJIEKHOCTI BiJl TapaMeTPIB apMyBaHHsI, MEXXY MIITHOCTI apMOBaHOI'0 MaTepialy Ha
80% ta moaymb npy>kHocTi Ha 101% 1o BiIHOIICHHIO 10 HEAPMOBAHOTO MaTepiay.

3. Bnepume pgoBeneHo, 10 OCHOBHUM (DakTOpoM BIUIMBY Ha
XapaKTEPUCTUKU BUPOOY € BIJACTaHb MIXK apMOBAaHMMH IIapaMmH, 1 BCTaHOBJIEHA
3aJIe)KHICTh BIACTUBOCTEH MOJIMEPHOT0 KOMIIO3HIIIITHOTO MaTepiaty Bij IUTEHOCTI
3alIOBHEHHS JIeTalll 1 BIACTaH1 MiX 11apaMu apMyBaHHs. L{e 7103BoJIsi€ MpOrHo3yBaTH
BJIACTUBOCTI KIHIICBOTO TOJIMEPHOTO KOMIIO3UIIIMHOTO Marepialy Ta aKTHBHO

BIJTMBATU HA HUX IIJISIXOM 3MIHU MTapaMeTpiB apmyBaHHs Ta 3D-apyky.



4 Brnepie 3 BUKOpUCTaHHSIM pO3pOOJIEHOI MOJZIEeNl apMOBAHOTO MOJIIMEpPY
OTPUMAHO 3HAYEHHS BJIACTUBOCTEH BUPOOIB, BUTOTOBJIIEHUX 3 BUKOPUCTAHHSIM

metoaiB 3D-apyky.

3HaYyIIiCTh pe3yabTaTiB J0CHIIKeHHS NJIs1 HAYKH i IPAaKTHKH Ta MOKJINBI
LLJISIXH iX BUKOPHCTAHHSA
HaykoBa Ta mpakTH4Ha 3HAUYyIIICTh pPE3YyJbTaTIB AMCEPTALlIIHOrO
JOCITIIKEHHS M ATBEPIKYETHCSI TUM (haKTOM, IO PO3POOJICHI METOIN Ta TEXHOJIOT 1]
J03BOJIAIOTH CYTTEBO MIJABUIINUTU BJIACTUBOCTEHN ICHYIOUNX BUPOOiB, BATOTOBJIEHUX

3 BUKOPUCTaHHSAM MeToiB 3D-1pyKy.

IloBHOTA BUKJIAAY Pe3yJbTATIB J0CHIIKEHHSI B HAYKOBUX MyO0JIiKaIisiX
OcCHOBHI HayKOBI pe3yJbTaTh pPOOOTH B MOBHOMY 00Cs31 BUKIaAeHI y 4
CTaTTSX, O OMyOJIiIKOBaHO y (paxoBHX KypHanax. OcodbucTrii BHECOK 3700yBava y
111 MyOJTiKaIlil € CYyTTEBUM, 110 HABEJICHO y IUCEPTAaIlii.
HaykxoBi pesynbraTd, IO OTpUMaHI Yy JAMCEpTaliiiHiii poOoTi, Oynu
anpoOoBaHI Ta OTPUMAIM TIO3UTHBHY OIlIHKY Ha S5 MDKHApOIHUX HAYKOBHX

KOH(EpEeHIIisIX.

AkajeMiyHa 100poYeCHICTH
OueBUIHMX O3HAaK MOPYIICHHS aBTOPOM aKaJeMIYyHOi J0OpPOUYECHOCTI,
30KpeMa BUMNAJKIB OINPIIIOJHEHHS, YacTKOBO ab00 TOBHICTIO, HayKOBHUX
pe3yJIbTaTiB, OTPUMAHUX IHIIIUMH 0CO0aMHU, SIK PE3YJIbTATIB BIACHOTO JOCIIIKESHHSI
Ta/ab0 BIATBOPEHHs OMyOJIIKOBAHUX TEKCTIB 1HIIMX aBTOPIB 0e3 3a3HAYEHHS iX

aBTOPCTBA, HC BUABJICHO.



BinnoBignicts BUMoram . 6-9 «Ilopsiaky npucyzkeHHs CTyleHsl JOKTOpa
distocodii Ta ckacyBaHHs pillieHHsI Pa30BOI CleHiaJ i30BaHOI BUEHOI paau
3aKJiajy BUIIOI OCBiTH, HAYKOBOI YCTAHOBH MPO NMPHUCY/I:KEHHA CTyIEHs
aokKTopa ¢isocodii», 3arBepaxenoro Ilocranosor Kadinery MinicTpiB
Yxpainm Big 12 ciuns 2022 p. Ne 44.

Jluceprairito moJaHo y BUTIISA/I CHEIiaTbHO MIATOTOBICHOI KBaMiiKamiitHO1
HAYKOBOI Tpalli Ha TpaBax PYKOIHCY, 10 BUKOHYBaJacs 3100yBaueM OCOOHUCTO.
Jlucepraiiisi MICTUTh HOBI HAYKOBO OOTPYHTOBaH1 TEOPETUYHI Ta €KCIIEpUMEHTANIbHI
pe3yNbTaTd MpOBeNEeHUX 3700yBadeM JOCHTIDKEHb, SKI BHUKOHYIOTh HAyKOBE
3aBJIaHHS PO3POOKH Ta BJOCKOHAJICHHS TEXHOJIOTIi MOIMAapOBOTO CHHTE3Y BHUPOOiB
aBialliifHOI Ta PaKETHO-KOCMIYHOT TEXHIKA 3 TOJIMEPHUX KOMIIO3UIIIHHUX
MaTtepialiB, 1110 Ma€ ICTOTHE 3HAYEHHS JJIs Taly3l 3HaHb «ABialliiHa Ta paKeTHO-
KOCMIYHA TEXHIKa».

Ile rpyHTOBHO MIATBEP/KEHO IMyOJIKAIisIMU, [0 PO3KPUBAIOTH OCHOBHHIA
3MmicT poboTu. JlucepTailisi CBITYUTh PO CYTTEBUI 0OCOOMCTHM BHECOK 3700yBaya B
HAyKy Ta XapaKTepU3YeThCS E€MHICTIO 3MicTy. Bce Buie3azHaueHe nae 3MOTy
3pOOMTH BHUCHOBOK TMPO BIAMOBIAHICTE poOOTH BuUMoram 1. 6-9 «Ilopsaky
NPUCYKEHHSI CTymneHs JokTopa ¢imocodii Ta ckacyBaHHS pIIIEHHS pPa3oBOi
CTeIiali30BaHOi BUEHOI pajM 3aKJaay BHUINOI OCBITH, HayKOBOi YCTAaHOBHU IIPO
NPUCYKEHHSI CTyNeHs JoKTopa ¢imocodii», 3arBepmkeHoro IlocTtanoBoro
KabGinery MinictpiB Ykpainu Ne 44 Bin 12 ciuns 2022 p.

JucepTaiiiro oopMIICHO Yy BIAMOBIAHOCTI 0 BUMOT MiHICTepCTBa OCBITH 1
Hayku Ykpainu (Hakaz Ne 40 Bixg 12.01.2017 i3 3MiHamMu, BHECEHUMHU 3TiTHO 3

Hakazom MinictepctBa ocBiTH 1 Hayku Ne 759 Big 31.05.2019).

JIMCKYCiliHi I0JI0KeHHS Ta 3ayBaKeHHS 10 3MICTy AucepTamil
3arajaoM, HO3UTHBHO OIIHIOIOYM HAYKOBE 1 MPAKTUYHE 3HAYEHHS OTPUMaHUX
3100yBaueM pe3ysbTaTiB, BapTO BIJ3HAYMTH HACTYIHI JUCKYCIMHI MOJOXKEHHS 1

3ayBa)XCHHs J10 3MICTY AMCEpTaIliiiHOi poOOoTH:



1. IIpu ormsimi MeTOAiB TOMIAPOBOTO CHHTE3y JAeTajel Al KOHCTPYKIIiH
PaKeTHO-KOCMIYHOI TEXHIKM HE JOCTAaTHHO PO3KPUTO BKJIAJ BITYM3HSHUX
BUYEHHX, MIAMPUEMCTB Ta HAYKOBHUX IIK1.

2. 'V migposaut 3.3 (crop. 84) BkazaHo, 110 TIPH 3MiHI HIIJILHOCTI BUKJIaIaHHS
apmyBajbHUX BOJIOKOH 3 30 10 40 % y KOXKHOMY LIapi IpH PiBHIN 4acTOTI
VKJIaJaHHS 32 TOBIIMHOIO 3pa3Ka MIIHICTh Ta >KOPCTKICTh 30UTBITUINCS
aumie Ha 1 ta 2% BinnoigHo. ToOTO mpu 301IbIIEHH] 00’ €MHOIO BMICTY
BOJIOKOH Ha 30% B1COTKIB BiJ] HOTIEPEAHBOTO KEMCY MILIHICTh Ta KOPCTKICTh
NPaKTHYHO HE 3MIHIOEThCA. Lleit pe3ynbTar € qocuTh JUBHUM Ta OTpedye
J0JJaTKOBOTO BUBYUYCHHSI.

3. Y migpo3aini 4.4 He 3p0O3yMiNIO, SIK MPOBOAMIIOCS HABAaHTAXKCHHS 3pa3Ka,
qoMy Y SIKOCT1 pedepeHTHOro 3pa3ka OyB oOpaHMii HeapMOBaHUI MaTepiall,
MIIHICTh Ta XKOPCTKICTh SIKOTO 332 3aMOBYCHHSIM Oy7le, B BOUEBHU/Ib, 3HAYHO
HIDKYa HIK apMoBaHOTo. Takox gaHo mocunanHs Ha mkepeno [100], y skomy
PO3TISTHYTO BHUMPOOYBaHHS 3pa3ka 3 METOI0 BHU3HAYEHHS 30BCIM IHIIIOTO
napaMmeTpy, a caMe MeXi MIITHOCTI Ha 3MMHAHHS OTBOPY Y KOMITO3UTI T1JIOM
KPIMWIBHOTO €JIEMEHTY.

4. Y po6oTi NpuCyTHI HE3HAYH1 MOMUJIKU O()OPMIIEHHS, TaKi K MEPEHECEHHS

PSAAKIB TAOIUI Ta MIAPUCYHKOBUX HAJMHUCIB HA HOBY CTOPIHKY.

3arajibHUil BUCHOBOK

3a3HaueHi 3ayBaKEHHS Ta pPEKOMEHMallli He BIUIMBAIOTh HA 3arajbHY
MO3UTHBHY OIIIHKY TPEACTaBICHOTO HAYKOBOTO JIOCHIKCHHs. BBaxaro, 10
nucepTariss Ha TeMy «Po3poOka Ta BIOCKOHAJIEHHS TEXHOJIOTII IMOIIApOBOTO
CHHTE3y BHUPOOIB 3 MOJIMEPHUX KOMIO3UIIMHUX MaTepiaiiB sl aBialliiiHOi Ta
pPaKeTHO-KOCMIYHOI TEXHIKH» € 3aBEPILEHOI0 CAMOCTIHHOIO HAyKOBOIO pOOOTOIO,
sKa MICTUTbh HOB1 OOTPYHTOBaHI TEOPETUYHI Ta €KCIIEPUMEHTANIbHI PE3YJIbTATH, 1110
MarTh ICTOTHE 3HAUCHHS JJIA Tajdy3l aBialliiiHa Ta paKkeTHO-KOCMIYHa TEXHIKa 1 3a
aKTyaJbHICTIO, 3MICTOM, HAYKOBOI HOBHU3HOI, OOIPYHTOBAHICTIO BHCHOBKIB,

JIOCTOBIPHICTIO 1 3HAYYIIICTIO BiAmnoBigae BuMoraM «llopsaky npucCyIKeHHS
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