PELEH3IA
Ha aucepraniro Cipenka Makcuma KocTsHTHHOBHYA
«Po3poOka Ta BMOCKOHAJICHHS TEXHOJIOT1i OMIApOBOTO CHHTE3Y
BUPOOIB 3 MOJIIMEPHUX KOMITO3UIIIHHUX MaTepiasiiB
JUTSI aBlalliHOl Ta paKETHO-KOCMIYHO1 TEXHIKWY, OJJaHy /10 3aXUCTY Ha 3100yTTH
cTyneHs goktopa dputocodii
3a criemianibHICTIO 134 ABialiifHa Ta pakeTHO-KOCMIYHa TEXHIKa

AKTYaJIbHICTh TEMHU AUCEPTALII

Ockinpku koHCTpYKIIT PKT xapakTepusytoTbes 0co0IMBO BUCOKUMHU BUMOTaMU
JI0 MUTOMOI MILIHOCTI Ta KOPCTKOCTI MaTepialiB, 3aCTOCYBaHHs TexXHoorii 31 npyky
€ MIEPCTIIEKTUBHUM 1 EKOHOMIYHO e(hDeKTUBHUM B 111€i chepi BupoOHuiTa. [lomaposuii
CUHTE3 JO03BOJII€ BUTOTOBISATA BUPOOM OUIBII CKJIAAHOI reomeTpii Ta ¢GopmM,
OTPUMaHUX B PE3yJbTaTl ONTHMI3AIlli TOIMOJOTII, 1 CYTTEBO 3MEHIIUTH MOTPedy y
00po611i, 60 BUPIO BUTOTOBIISETHCS METOJAAMU CHUHTE3Y BXKE B TOTOBOMY BUIJISI 3
Habarato MEHIIMM 00’eMOM ormepariii moganeinoi 06poOku. BoHu m03BOMNSIOTH
BUTOTOBJISITH JIE€Talll CKJIQHOI TOMOJIOT1], ONTUMI30BaHOI 3 ypaXyBaHHSIM MEXaHIYHUX
HaBaHTAXEHb, 110 CIPHUSE 3MECHIIICHHIO MAaCH KOHCTPYKIIli 0€3 BTpaTH KOPCTKOCTI Ta
MIL[HOCTI.

Hucepramiitna po6ora Cipenka M. K. cmnpsMmoBaHa Ha BIOCKOHAJICHHS
TexHosorii 3D-apyky BUpOOIB 3 MOJIMEPHUX KOMITO3HUIIIHHUX MaTepialliB 13 METOIO
MIJBUIICHHS TXHIX MUTOMHUX EKCIUTyaTallliHUX XapaKTePUCTHK, 30KpeMa MIITHOCTI,
KOPCTKOCT1, HaJIMHOCTI Ta TEXHOJOT1YHOi €(EKTUBHOCTI. ABTOpP JOCHIIKY€ HOBI
KOHCTPYKTHBHI Ta TEXHOJIOT1YHI MiIXOAH, K1 JO3BOJSIOTH MiABUIIUTH €PEKTUBHICTD
BUKOPUCTAHHS MarepiajgiB Ta 3a0e3MeunTd BiJMOBIIHICT CYYacCHHUM BUMOTaM
aBlalliiHOI Ta PaKETHO-KOCMIYHOI TEXHIKU. TakuM YWHOM, TeMma JOCTIKEHHS €
aKTyaJbHOIO HE JIMIIE B KOHTEKCTI PO3BUTKY aJIUTUBHOTO BUPOOHMIITBA, aje W y
3B’SI3KYy 3 pealbHUMM TOoTpedamMu raiay3l y 3HWKEHHI Macu KOHCTPYKIIHA 3a
30epeKeHHs BUCOKUX EKCIUTyaTalliHuX XapakTepucTuk. Lle pobuts obpany TemaTuky
JUcepTaniiHoi poOOTM HAYKOBO OOTPYHTOBAaHOIO, MPAKTHUYHO 3HAYYLIOIO Ta
CBOEYACHOIO.

3B’5130K po00TH 3 HAYKOBUMU NPOrpaMaMu, NJiaHAMH, TEMaAMH

JucepraliiiiHy po0OOTYy BHKOHAaHO Ha Kadeapli paKeTHO-KOCMIYHUX Ta
IHHOBAIIMHUX TEXHOJIOT1H JIHIMPOBCHKOTO HallIOHATBHOTO YHIBepcUTeTy iMeHi Ornecs
['oHyapa BIAMOBIAHO A0 OAHOTO 3 HAMPSAMIB JAOCTIHKEHD JEPKOIOHKETHOI HAyKOBO-
JOCIIIHOT poOoTH JIHIMPOBCHKOTO HAIIOHAIBHOIO YyHIBepcuTeTy iMmeHl Omnecs
['onuapa: «CTBOpeHHsI 1 YIOCKOHAJICHHS TEXHOJOTIA 1 MarepiaiiB Jyuisl paKeTHUX



3acCO0IB ypaX€HHS Ha OCHOBI I1HHOBAIIIMHUX KOHCTPYKTOPCHKO-TEXHOJOTTUHHX
pimensy, Ne nepxkaBHoi peectparttii 0123U101855.

MeToro aucepraniiiHoOi po00TH T IBUIICHHS MEXaHIYHUX Ta CKCIUTyaTaIlliHIX
BJIACTMBOCTEH BHUPOOIB 3 MOJIMEPHUX KOMIO3UIIIMHUX MaTepiajliB HA OCHOBI HOBHX
KOHCTPYKTHUBHHUX 1 TEXHOJIOTTYHUX PILIEHb 3 BUKOPUCTAHHAM METO1IB 3D-ApyKy.

HaykoBa HOBH3HA OTPUMAHHX AaBTOPOM Pe3yJ/IbTATIB

HaykoBa HOBHM3Ha pe3yJbTaTiB JOCHIKEHHS, OTPUMAHUX OCOOHUCTO
3100yBayeM, MOJISATae y HACTYITHOMY:

I. Brnepiie po3pobneHo HOBI cXeMy Ta METOJA apMyBaHHsS JieTajiel
BOJIOKHOM B TPOIECi TMOIIAPOBOTO CHUHTE3y [UIs OTPUMAHHS IMOJIIMEPHOTO
KOMIIO3UIIITHOTO MaTrepiay, siKi MOJSTaloTh Y TOMY, IIIO apMyBaHHS BUKOHYETHCS
OPOKJIAJaHHSIM BOJOKHAa MDK JPYKOBaHMMH IIIapaMd OCHOBHOTO TIOJIMEpy 3
30€pEKEHHAM CYIIJILHOCTI BOJIOKHA.

2.  Bmepmie BcTaHOBIIEHO, IO apMyBaHHS JleTayel 6a3aIbTOBUM BOJIOKHOM
JI03BOJIIE€ MIABUIINTH, Y BHUIIAJKy HAWKpaIIUX XapaKTEPUCTHK B 3aJIEKHOCTI Bif
napameTpiB apMyBaHHS, MEXY MIIIHOCTI apMoBaHOTO MaTepiany Ha 80% Ta MOIyIb
npy>xxHocTi Ha 101% 1o BiAHOIIIEHHIO O HEAPMOBAHOI'O MaTepiay.

3. Brnepiue noseneHo, 1o OCHOBHUM (DAKTOpOM BIUIMBY Ha XapaKTEPUCTUKH
BUpOOYy € BIJCTaHb MIDK apMOBaHUMHU IlIapaMH, 1 BCTAHOBJICHA 3aJICKHICTD
BJIACTUBOCTEH TMOJIIMEPHOTO KOMIO3HUIIMHOrO MaTepiainy BiJl HIIJILHOCTI 3aIIOBHCHHS
JeTatl 1 BIACTaH1 MK mapamMu apmyBaHHs. Lle 103Bossie MpOrHO3yBaTH BIACTUBOCTI
KIHIIEBOTO IMMOJIMEPHOT0 KOMIO3UIIITHOIO Marepialy Ta aKTHBHO BIUIMBATH HA HHUX
HUIIXOM 3MIHM TApaMeTpiB apMyBaHHs Ta 3D-1pyky.

4 Briepiie 3 BUKOpPHCTaHHAM pO3pOO0JIEHOT MOJIEl apMOBAHOTO HOJIMEPY
OTPUMaHO 3HAYECHHS BJIACTUBOCTEH BHPOOIB, BUTOTOBIEHHWX 3 BUKOPHCTAHHSIM
MeToiB 3D-npyKy.

[IpoananmizyBaBIIM Ta OIIHUBIIA HAyKOBI pe3yibTaTH, iX HOBHU3HY 1
JIOCTOBIPHICTb, CIIJ 3a3HAYMTH, 10 cHOPMYJIbOBAaHA B AMCEpTalliiiHiil poOoTi MeTa
JOCTIPKEHHSI JIOCSTHYTa IOBHICTIO, HAYKOBl1 pe3yJbTaTH OOIPYHTOBaHI 1 MaroTh
HAyKOBY IIIHHICTh, a 37100yBad MOBHOIO MIpPOIO OBOJIOIIB METOJOJIOTIE0 HAYKOBOI
TISUTBHOCTI.

IIpakTU4He 3HAYEHHS O/IeP:KAHUX pe3yJIbTaTiB

1. Po3po0ena cxema 1 METOJT apMyBaHHs BUPOOiB BOJIOKHOM IPY BUKOPUCTAHHI
FDM/FFF 3D-agpyky, 3 ONUCOM BIUIMBY TEXHOJOTIYHMX IapaMeTpiB JAPYKy Ta
peKOMeHJaIld 100 iX BHOOPY, PO3POOJEHO TEXHOJOTIYHE OCHAIICHHS s
apMyBaHHS, II0 BCTaHOBIIOEThCS Ha 3D-mpuHTEep 3 KiHemarukow Tumy Delta 1
NpUIIOMU BUKOHAHHS apMyBaHHS;



2. 3ampornoHOBaHO Ta OOIPYHTOBAaHO METOJUKY MEXaHIYHHUX BHUIPOOYBaHb
MOJIIMEPHUX KOMIIO3UIIMHUX MaTepiajiB 3 MIAPOBAHOIO CTPYKTYPOIO, IO OTPUMAHI
MetonoM 3D-npyky;

3. Pe3ynbratu JOCHIKEHHS BIIPOBAKEH1 B OCBITHIN Mpouec IHIMPOBCHKOro
HallloHANIbHOTO YHIBepcutery iMeHi Omecs ['onuapa ta HarioHanbHOro UEHTpPY
aepOKOCMIUHOI OCBITH MoJiofi iMeHi O.M. MakapoBa

Cryninb OOIPDYHTOBAHOCTI HAYKOBHX II0JIO’KE€Hb, BHCHOBKIB Ta iX
AOCTOBIPHICTH

JIOCTOBIPHICTh OTPUMAHUX PE3YJIbTATIB 3a0€3MEeUyEThHCS:

- pe3yibTaTaMi BUKOHAHUX 3a O€3MOCepefHbOi ydacTi aBTOpa HHU3KU
EKCTIIEPUMEHTAIbHUX JOCIIPKeHb, 30KpeMa BUIPOOYBaHb Ha MIIHICTh 3pa3KiB
MOJIIMEPHOTO KOMIIO3UIIITHOTO MaTepialy OTPUMAHOI0 METOJaMH, IO BHUKIIAJICHI
poboTi;

- BUKOPUCTAHHI ~ HEOOXITHUX  Ta  CYYaCHMX  TEOPETHYHHX  Ta
EKCIIEPUMEHTAILHUX METO/IIB, METO/IB aHATI3Y JTaHUX;

- nyOJikali€ero ctateil y paxoBUX BUIAHHAX YKpaiHU;

- anpoOarfi€ro OTPUMAaHMX HAYKOBHUX PE3yJIbTAaTiB HA MIXHAPOTHUX Ta
BCEYKPAiHCHKUX HAYKOBO-TIPAKTUIHUX KOHTPEcaxX, KOHPEPEHIIIAX 1 KpyTJIUX CTOJIaX;

- BIIPOBA/DKCHHSIM OTPUMAHUX PE3YyJbTaTIB y OCBITHIN mporec (i3uKo-
TeXHIYHOTO (hakyJIbTeTy JIHIMPOBCHKOTO HAIIOHAJIIBHOTO yHIBEpCHUTETY iMeHi Oecs
['onuapa ta HamioHanbHOTO IIEHTPY aepOKOCMIUHOI OCBITH Mojoai imeHi O.M.
Makaposa.

AHaJi3 3MicTy AJucepramii

Huceprarniitna po06oTa MICTUTh BCTyH, 4 pPO3AiIM, IO CKIAIalOThea 3 16
1PO3/IUI1B, OCHOBHI BUCHOBKH Ta CIIMCOK BUKOPUCTAHUX JKEPET.

VY BCTymi BiI3HAYEHO aKTyaJIbHICTh TEMU AUCEPTAIlli Ta copMyIbOBaHO ii METy
Ta OCHOBHI 3aBJaHHS JOCHIKEHb. PO3rIsiHyTO 00'€KT, MpeAMEeT Ta METOAH
JOCTIPKeHb 1 ONUCAaHO HAayKOBY HOBM3HY Ta IMpakTHYHE 3HAUYEHHS 3100yTHX
pesynbTatiB. Hamano indopmarito momo anpooartii pe3yiapTaTiB poOOTH Ta KUTBKOCTI
nmyOJTiKaliil mo 3a3HavyeHid TeMi 13 MOCUJIaHHAM Ha BHECOK aBTopa. [IpeacramieHo
CTPYKTYpY Ta 00CSAT AucepTaIiiiHoi poOOTH.

VY mepuriomy po3auni MPOBEACHO aHANI3 ICHYIOUMX TEXHOJIOTIM MOIIapOBOTO
CUHTE3y JieTajeil 3 MOJIMEPHHX MaTepialiB Ta 3 MOJIMEPHUX KOMITO3UIIIHHUX
MarepiaiiB, pO3TJISHYTI Ta  TpoOaHaJIi30BaHI  OCHOBHI  Marepiainu,  SKi
BUKOPHUCTOBYIOThCS. OkpeMa yBara Oylia MpHUIiIEHA acleKTaM 3aCTOCYBAaHHS IUX
TEXHOJIOT1M Ta METOIB B aBialliiiHiil Ta pakKeTHO-KOCMIUHINA TexHill. B xoai anamizy
OyJI BCTAHOBJIEHI OCHOBHI HENIONIKU, HAJ] YCYHEHHSIM SKUX HEOOXIAHO IMpaIfoBaTH.
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3a OCHOBHI HENOJIKM OyJ0 MNPUNUHATO HEIOTPUMAaHHS CYLUUIBHOCTI BOJIOKHA
apMyBaHHS, HEMOXKJIMBICTh TOYHOTO Ta BUOIPKOBOTO KOHTPOJIIO MOJI0KEHHS BOJIOKHA
y Meax Iapy, a TaKOX HEIOCTATHS MPOTHO30BaHICTh KIHIIEBHX XapaKTEPUCTHUK.

Y npyromy po3niii po3MIITHYTO MaTepiaid, IO BHKOPUCTOBYBAJIUCH IS
JOCHT1IKEHHS, 0OTPYHTOBAHO BUOiIp OCHOBHOI'O MOJIIMEPHOr0 MaTepiaily Ta Marepiary
apMyBaHHs. Y SKOCTI OCHOBHOIO ToliMepy OyB MOPUHHATHM  coOmoiMep
nomerunentepedranary (coPET), y skocTi apmyrodoro BOJIOKHa — 0a3ajibTOBE
BOJIOKHO. OOTpyHTOBaHO KpHUTEpii, MO SKUM PO3POOITIOETHCS HOBA CTPYKTypa
apMyBaHHS Ta PO3POOJICHO CTPYKTYpY HOBOTO THUITy apMyBaHHs JI€Tajied B Mpolect
FDM/FFF 3D-npyky 3 METOI0 OTpMMAaHHS JeTajiei 3 MOJIMEPHOr0 KOMIIO3UIIIITHOTO
Marepiany. Po3po0ieHa cTpykTypa siiisie 00010 MOIIapOBO MPOKIaJACHE BOJIOKHO MK
mapiB APyKOBAHOTO OCHOBHOTO MOJIIMEPY, MIPUYOMY PO3PI3iB UM 1HIIUX MOPYIICHb
CYLIJIBHOCTI B MEXI mapy HeMae. Takok, 3aBAsIKK BIACYTHOCTI PO3Pi31B MPH MEPEXO/I1
BOJIOKHA M1XK IIapaMH, 30€pira€ThCs 1 CyIIIbHICTh BOJIOKHA MK mapaMu. CylUIbHICTh
OJIMHUYHOTO BOJIOKHA HE MOPYIIYETHCS B BCbOMY 00’eMi netaii. Kpim nporo, Oymnu
PO3TIIIHYTI METOAM JOCHIDKEHHS Ta KOHTPOJII. B KOHTEKCTI MOMKJIMBOCTI Ta
0COOJIMBOCTEM BHUKOPUCTAaHHS [0 BHpPOOIB, BUTOTOBIEHUX 3D-apykom, Oyna
[pOaHai30BaHa HHM3KAa BHUJAIB HEPYWHIBHOTO Ta pYHHIBHOIO KOHTPOJIO Ta
BUNPOOYBaHb. Tako OyB PO3IMVIAHYTUH acHeKT iX BUKOPUCTaHHS NpPHU HAsBHOCTI
HEMEepEepBHOTO BOJIOKHA apMyBaHHS B OCHOBHOMY TmoniMepi. i mociimkeHHs
MIITHOCT1 HAJPYKOBAHUX 3pa3KiB BUOpPAHO BUIPOOYBAHHS HA PO3TST.

Tpetiit po3alT NPUCBIYEHO MPOEKTYBAHHIO TEXHOJIOTTYHOTO OOJIaJHAHHS JJIs
BcraHoByieHHs1 Ha FDM/FFF 3D-npuntep 3 kinematukoto Delta. L{s kiHemaTHka Takox
Oysia oOpaHa BIJAMNOBIAHO 0O MPOBEAECHOro aHamizy. CIpoeKTOBaHI BY3JU SBISIOTH
co000 JeTaii, 10 BCTAaHOBIIOIOTHCS Ha MuaTdopmy modOynoBu 3D-mpunrtepy Ta
BUKOHYIOTh (DYHKIIIl YTPHUMAaHHS, HalpaBJICHHS Ta KOHTPOJIO TOJOXKEHHS 1 HATATY
BoJIokHa. OONaHaHHS JO3BOJISIE BAKOHYBATH OJIHOHAIIPABJICHE ApMYBaHHSI MOJIMEPY
B Tpolieci ApyKy. Sk 3aBaaHHs Ui BUIPOOyBaHb, OyJIO 3alIaHOBAHO POBEICHHS
aHalizy BIUIMBY YacTOTH TMPOKJIAJaHHS IIapy apMyluoro BOJIOKHAa Ha
XapaKTEPUCTUKN MIIHOCTI MaTepially Ta aHaji3 BIUIMBY HIUTHHOCTI 3allOBHEHHS Ha
HUX. BignmoBigHo, 3a J0MOMOTOI0 00JIaHAHHSA OYyJI0 BUTOTOBJICHO TMAapTii 3pa3KiB 3
MOJIIMEPHOT'0 KOMITO3UIIIHOTO MaTepiaidy Ta OyJau MpoBeaeH1 BUIIPOOYBaHHS 3pa3KiB.
[To pe3ynbraTaM, Mexa MIIHOCTI 3pociia, B BaplaHTI apMyBaHHS 3 HaWKpaliuMu
pesyibraramu, Ha 80%, Moayib nipykHOCTI — Ha 101%.

Takoxx Oyna BCTaHOBJIEHA 3aJICKHICTh MIITHOCTI 3pa3KiB  BiJ YacTOTH
MPOKJIAJIaHHS BOJIOKHA Ta CTPYKTYPHOI IIIILHOCTI kKommo3uTy. LI mapamerpu €
HalOIbII BIUIMBOBUMHM Ha MEXAHIYHI XapaKTEPUCTUKH CTBOPEHOTO apMOBAHOIO
KOMIIO3UTY.



YeTBepTHii po3ail NPUCBAYEHO MIATBEPHKEHHIO pe3yJIbTaTiB BUNPOOYBaHb Ha
peanpHIM JeTall BIAMOBIIHO 10 1i yMOB eKcIulyararii. Mojenb aeTam CKJIagHOl
dbopmu Oynio po3pobaeHo 3acobamu CAD nporpamuoro 3ade3neuents Solidworks. 3a
nonomororo CAE momynto 11i€l mporpamu f0 netaii Oyjio HaKJIaJeHO maTepial 3
XapakTEepUCTHUKaMU, 1[0 Oyldu OTpuUMaHl B pe3yJbTaTi ekcnepumeHty. Jlam
MPOBOAWIOCH aHATITUYHE JOCTI/DKEHHS AeTall JUIsi BU3HAUCHHS CUJIM, MPU SKiH
3MIMCHIOETHCS 11 pyhiHyBaHHs. [licas mporo Oyia BUTOTOBJICHA MapTis JAeTaieu s
BuripoOyBanb. [lo pesynpraTam BunpoOyBaHb, CEpEIHE BIAXWICHHS (AKTUYHOTO
HABAHTAXKCHHSI PYWHYBAaHHS BiJ PO3PaxXyHKOBOro ckjano He Oumsine 12%. Ile
OPUMHATHUN pPE3yJbTaT JUIsl 1HXKEHEPHHX PO3paxyHKIB JeTajlied 3 MOJIMEPHHUX
KOMIMO3ULIMHUX MaTepiaiiB.

BucHoBku 1o po0OOTI y3arajbHIOIOTH OCHOBHI OTpHUMaHi B AMCEPTAIlIiHOMY
JIOCITIJIPKEHH1 PE3yJIbTATH.

Huceprailiss B IIJIOMY € CTPYKTYpPHO Ta 3MICTOBHO TapHO 30ajaHCOBaHOIO
po6ororo. IlocaimoBHICT BHUKIAACHHS i1 IMOJ0XKEHb € JIOTIYHOKO 1 TaKOo, IO
noOy/I0BaHa y BiJIMOBIAHOCTI 3 HAYKOBHUM METO/IOM.

Hucepraiiiina poboTa 3a CTPYKTypOIO Ta 3MICTOM BIJIOBIJa€ BUMOTaM, €
3aBEPIICHOI0 HAYKOBOIO Mpalleto, ii pe3yabTaTy CBIIYATh PO HASBHICTb OCOOUCTOTO
BHECKY 37100yBaya y rajry3i 3HaHb MexaHiuHa 1HXKEHepis.

Ily0Juikanisi Ta anpo0auisi OCHOBHUX pe3yJIbTATiB AUCepTALil

OcHOBHI MaTepialii JucepTalliiHoi poOUTH BiIOOpakeHO y 4 CTaTTaX y
BITUYM3HSAHUX (PaxoBUX BHUJAHHAX Kareropli b, 5 MarepianiB MIKHApOAHUX Ta
BITUM3HSIHUX KOH(EPEHIIiil.

[Ty6mikanii Cipenka M.K. BinmoBigaroTh BuMoram myHKTIB 8, 9 «Ilopsaky
NPUCYJDKEHHSI CTyNeHs JOoKTopa @uiocodii Ta cKacyBaHHS pILIEHHS pPa30BOi
CHELaII30BaHOT BYEHOI pajau 3aKiaay BHUIIOI OCBITH, HAayKOBOi YCTaHOBHU PO
MPUCYDKEHHS CTYMEHs ToKTopa (pinocodii», 3aTBEepKkeHOro nocranoBoro Kabinety
MiwnictpiB Ykpainu Bif 12 ciunsa 2022 p. Ne 44 (i3 3miHamu).

MoBga Ta cTH/Ib BUKJIAJIeHHS Pe3yJIbTaTIiB

Hucepramiitna pobota Cipenka Makcuma KoOCTSIHTHHOBMYA HaIKMCaHA
YKpPaiHCHKOIO MOBOIO, MAa€ 3MICTOBHY ITUTICHICTD Ta MOCI1IOBHICTb.

JucepratiitHy po6oTy opopMIICHO BIAMIOBIIHO /10 BUMOT Hakazy MOH VYkpainu
Biz 12 ciunst 2017 p. Ne40 «IIpo 3aTBEepHKEHHS BUMOT 10 O(POPMIICHHS AMCEpPTaLIIi».

BincyTHicTh (HasiBHiCTh) MOPYLIEHHS aKaJAeMi4HOI 100pPO4eCHOCTI
3a pesynapTaTaMu aHaNI3y AWCEpTaIliiHOiI POOOTH Ta MyOiKallid aBTOpa
MOPYIICHHS aKaJIeMIYHOl JOOPOYECHOCTI He BUsBJICHO. Enementu danbcudikaiii yu
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dabpukarllii Tekcty B poOOTI BIACYTHI, PO IO CBITYUTH BHCHOBOK IIEPEBIPKU Ha
TIariat 3a JIonoMororo crerfianaizoBanoi nmporpamu StrikePlagiarism.

O4eBUAHMX O3HAK MOPYIICHHS aBTOPOM aKaJIeMIYHOI T0OpOUECHOCTI, 30KpeMa
BUIAJKIB ONPWIIOJAHEHHS, 4YacTKOBO a00 TMOBHICTIO, HAayKOBUX pe3yJIbTarTiB,
OTPMMAaHUX IHIIUMU OCO0aMH, SIK pe3yJbTaTIB BJIACHOTO JOCHIIKEHHS Ta/abo
BIITBOPECHHS OIMyOJI1iIKOBAaHUX TEKCTIB 1HIIIMX aBTOPIB 0€3 3a3HAYCHHS iX aBTOPCTBA, HE
BUSIBJICHO.

3ayBa:keHHH 10 AucepTaunii

1. B pobori reomeTpuyHi mMmapamMeTpu i 3MEHIICHUX 3pa3KiB B
EKCIIEPUMEHTAILHOMY JOCHIP)KECHHSI MEXaHIYHUX BJIACTUBOCTEM BUKOHAH1 3T1IHO 3
ICO 6892-1:2019. Ile#t ICO BUKOPUCTOBYIOTH Il METaJeBHX 3pa3KiB, a HE IS
MOJIIMEPHUX KOMITO3MIIIHHUX MaTepiaiiB. ['eomeTpiro 3pa3kiB Tpeba Oyio OpaTu 3a
HOpMaTUBHUM JokyMeHTOM [CO 527-2. Ane ciij 3ayBa)KuUTH, 1110 3a [IUM JIOKYMEHTOM
NPUIHATH PO3MIPU  JOCIHITHUX 3pa3KiB 3HAXOMATHCS MK BaplaHTaMU THIIB
3pa3kiBl BA ta 1BB ICO 527-2, Ta He 3aA0BOJIBHSIIOTH BUMOBAaM CTOCOBHO PO3Mipy IO
TOBIIMHI 3pa3Ka, Ta pajlycy 3aKpyTiIeHHs.

2. B poOoTi He mpuBeaeHAa CTAaTHCTHYHA OOpOOKa EKCHEePUMEHTAIBHHUX
pesynbratiB. He Mae siIk OCHOBHHMX CTAaTUCTHYHUX TOKA3HUKIB: TAKUX K CEPETHE
3HaueHHs () KOKHOTO mapamerpa (OB, Go,2, E, 0s), cTaHmapTHe BiaxuiieHHA (0),
koedimient Bapiaiii (%CV) — 115 OLIHKK HOBTOPIOBAHOCTI, 95% noBipunii iHTEpBaI
JUISL KOXKHOI BEJIMYMHM, Ta 1 HE BHMKOHAaHA OILIHKAa JIOCTOBIPHOCTI OTPUMaHUX
pe3yJbTaTiB.

3. B po00TI He HaBeIEHO MICLIE PO3TAIIyBaHHS €KCTEH30METpa Ha JOCIITHUX
3paskax. [IpuBeneni ¢ororpadii 3pyiiHOBaHUX 3pa3KiB MOKA3YIOTh, 10 PYWHYBaHHS
Py PO3TATaHHI BUHUKAE HE B poOOUId 30HI 3pa3ka, a 3a MEXE poOodYoi 30HH.
BunpoOyBaHHsI Ha pO3TAT € KOPEKTHUM JIMILIE 32 YMOBH, 110 MICLIE PO3PUBY — B
Mexax 0a3u ekcTeH30MeTpa. SKIIo 1€ He TaK — pPe3ysibTaTh MO Os € HEKOPEKTHUMHU
abo 3aHmwkeHuMu. Bapro Oynmo 6 pO3risSHYTH BUKOPHUCTAHHS 3MEHIICHUX 3pa3KiB
(tumy ISO 527-2 1BA) it 3MeHIIeHHsT IMOBIPHOCTI pO3pHUBY 11032 0a301o0.

4. ExcriepuMeHTasbH1 3pa3ku € OpTOTPOITHUMH, a OTKE, MEXaHIYH1 BIACTUBOCTI
CYTT€EBO BIIPI3HAIOTHCS B PI3HUX HanpsiMkax. [IpoBeaeHo qoCiKeHHs BIaCTUBOCTEN
KOMITO3UTHOT'O 3pa3Ka TIIbKH B OJJHOMY HampsiMi, IO € HEJJOCTATHIM Ta HE BU3HAYAE
BC1 XapaKTEPUCTUKU Ta OCOOJMBOCTI KOMIIO3UTA, SIKM CTBOPEHUM 3a pO3pOOJICHOIO
TexHosoriero 3-D apyky.

3arajibHi BHCHOBKH
VYBaXHMIA aHAMI3 TEKCTy IUCEPTAIIMHOTO IOCHIHKEHHS Ta OMyOJIIKOBaHHUX
HAyKOBUX MaTepiajiB Jae TijacTaBu BBaxkatu aucepraiito CipeHka Makcuma



KocrautunoBuua «Po3poOka Ta BIOCKOHAJEHHS TEXHOJOTIi MOIIAPOBOTO CHUHTE3Y
BUPOOIB 3 TOJIMEPHUX KOMIO3UIIIMHUX MaTepiaiiB JJig aBiallifHOI Ta paKeTHO-
KOCMIYHOT TEXHIKH», CaMOCTIHHOIO, 3aBEPIICHOI0 W aKTyaJbHOI TMparero, 3MICT
JTUCEepTaIlii He CyMepeyuTh MPUHITUIAM aKaIeMI4HO1 JOOPOUECHOCTI, 1 aKTyalbHICTb,
HAayKOBa HOBM3HA Ta MpaKTU4YHA I[IHHICTh BiANOBIJAIOTh BUMOTaM, BU3HAYCHUM
nyHkTamu 6-9 «llopsanaky npucypKeHHs CTymneHs JokTopa (inocodii Ta ckacyBaHHS
pILIIEHHST PAa30BOI CIEIiai30BaHOT BUYEHOI pajM 3aKkjiajy BHUIOI OCBITH, HAyKOBOI
YCTAaHOBU TMPO TMPUCYJDKEHHS CTyNeHs JoKTopa (inocodii», 3aTBEpAKEHOTO
noctanoBoro Kabinety MinictpiB Ykpainu Bin 12 ciuns 2022 poxy No 44,

3n00yBau Cipenko Makcum KOCTSIHTHHOBHUY 3acCiIyroBy€ Ha HPUCYIKEHHS
CTymneHs JoKTopa urocodii B ramy3t 3HaHb 13 MexaHiuHa 1HXKEHepisd 3a
crietianbHicTIO 134 ABiariiiina Ta pakeTHO-KOCMIYHA TEXHIKA.

Peuenzenr:

KaHIUuAaT Pi3MKo-MaTeMaTHYHUX HayK, JOLEHT,
JIOLIEHT Kadepu paKeTHO-KOCMIYHHUX

1 IHHOBALIHHUX TEXHOJIOT1H
JIHIMTPOBCHKOTO HAIlIOHABHOTO
yHiBepcutety iMeH1 Onecst ['oHuapa

L/ o

/\Gnommp JITTOBChKUIA

[Tinnuc pouenra Bonoaumupa JITTOBCBKOI'O 3acBinuyio:
IIpopexTop 3 HayKOBOI po00OTH
lIHinpOBCLKofo HAIL[lOHAJIBHOTO
yHiBepcurety iIMeH1 Onecs ['oHuapa,
KaHIuIaT O10JIOTIYHUX HayK,

JIOLIEHT Oner MAPEHKOB




