PEILEH3I1
Ha aucepraiiro Cipenka Makcuma KoctsHTHHOBHYA
«Po3poOka Ta BIOCKOHAJICHHS TEXHOJIOT11 TTOMAPOBOTO CHHTE3Y
BUPOOIB 3 MOJIIMEPHUX KOMIO3UIIIITHIX MaTepiaiB
JUIS aB1aIlifiHOl Ta PAaKETHO-KOCMIYHOT TEXHIKHY, MTOJIaHy J0 3aXHUCTY Ha 3100y TTS
cTyneHs Joktopa dinocodii
3a crnenianbHIicTIo 134 ABialiiiiHa Ta paKeTHO-KOCMIYHA TEXHIKa

AKTYaJbHICTh T€MU JUCEPTALIL

TexHomoriss MOIIApOBOTO CHHTE3Y JO3BOJII€E BUTOTOBIATH BUPOOH OlIBII
CKJaaHOl reomerpii Ta (HopMm, OTpUMaHUX B pe3yJbTaTi ONTHMI3allli TOIMOJOTI, 1
CYTTEBO 3MEHIIUTH MOTPeOy y 00poOIli, 60 BUPiO BUTOTOBISETHCS METOIAMU CUHTE3Y
B)K€ B TOTOBOMY BHTJISI/II 3 HA0Arato MEHIIIMM 00’ €MOM omepaliiii o ajbIinoi 0OpoOKH.
I nnsa Bupo6ie PKT, mo BuIlycKaloThCS MajJuMU TMAapTIIMU a00 OJUHUYHUMH
eK3eMIUIIpaMM, 3acTocyBaHHs TexHoJorii 3/] npyky He morpeOye cremniaabHOIrO
KOLITOBHOTO OCHAIICHHS, € MEPCIEKTUBHUM 1 EKOHOMIYHO €(DEeKTUBHUM B M€l cepi
BUPOOHUIITBA. TakK0oX, OCKUIBKM METOAM TMOIIAPOBOTO CHHTE3y € aJUTHBHUM
BUPOOHHUILITBOM, KOE(PILIIEHT BUKOPUCTAHHS MaTepialy Habarato BUIIMIA.

Hucepramiitna pob6ora Cipenka M. K. mnpucBsueHa po3poOili HOBHX
TEXHOJIOTIYHUX  pIlleHb, fAKI 3a0e3MedyloTh IMIJIBUIIEHHS MEXaHIYHUX Ta
eKCIUTyaTaIlfHUX BIACTUBOCTEH BUPOOIB 3 MOJTIMEPHUX KOMIO3UIIIMHUX MaTepialiB,
10 OTPUMAHO 3 BUKOPUCTaHHSM MeTo 1B 3D-npyKy. SIK cripaBeIMBO 3ayBaXKye aBTOP
JTUCEPTALIIITHOTO JOCIIJIKEHHS, Ha CbOTO/IH1 B cpepi aBialiitHOI Ta paKETHO-KOCMIYHOT
TEXHIKH 1ICHY€E MTpoOJIeMaTUKa M1JBUILIEHHS €KCIUTyaTallliHUX XapaKTepUCTUK JeTaneu
Ta BUPOOIB, 1110 OTPUMaHI METOJIaMH MOIIAPOBOT0 CUHTE3Y, JIJIsl TOKPAIIEHHS] MaCOBOT
JIOBEPIIEHOCTI KOHCTPYKIIii. ToMy, 3alpOorOHOBaHy TeMY JTOCTIIXKEHHS CJIiJl BBAXKaTH
aKTyaJIbHOIO Ta CBOEYACHOIO.

3B’9130K po00TH 3 HAYKOBUMH MPOTrPaMaMu, IJIAHAMH, TEMAMU

Hucepraiiiiny po0OOTy BHKOHAaHO Ha Kadeapl paKeTHO-KOCMIYHHMX Ta
1HHOBAIIMHUX TEXHOJOT1H [[HIMPOBCHKOTO HAIIIOHAILHOTO YHIBEpCUTETY iMeH1 Onecs
["'oHuapa BiAMOBIAHO /10 OJHOTO 3 HAMPSAMIB JOCIIKEHb AEPKOIOIKETHOT HAyKOBO-
JOCIIIHOT poOoTH JIHIIPOBCHKOTO HAI[IOHAJIBHOIO YyHIBepcuTeTy 1MeHl Omnecs
['onuapa: «CTBOpeHHs 1 YJOCKOHAJICHHS TEXHOJIOTIH 1 MaTepiaiiB Il pPaKeTHHUX
3ac00IB  ypaKEHHS Ha OCHOBI I1HHOBAIIMHUX KOHCTPYKTOPCHKO-TEXHOIOTIUYHUX
pimmenn», Ne nepxkaBHoi peectparrii 0123U101855.

Mertoro aucepraniiiHoi po60TH € MOIIYK IUIAXIB MMiIBUILEHHS MEXaHIYHUX Ta
eKCIUTyaTalllfHUX BJIACTUBOCTEW BUPOOIB 3 MOJIMEPHUX KOMITO3ULIMHUX MaTepiaiiB
Ha OCHOBI HOBMX KOHCTPYKTMBHHMX 1 TEXHOJIOTITYHUX PIIIEHb 3 BUKOPUCTAHHSIM
MeToaiB 3D-npyky.



HaykoBa HOBH3HA OTPMMaHUX ABTOPOM pe3yJbTaTiB

HaykoBa HOBHM3Ha pe3yJbTaTiB JOCTIKEHHS, OTPUMAHUX OCOOHCTO
3100yBaydeM, MOJISITa€ y HACTYITHOMY:

1. Brnepiie po3poOieHO HOBI CXeMy Ta METOJI apMyBaHHA JeTaieit
BOJIOKHOM B TIpOIECI TMOMIAPOBOTO CHUHTE3Y JUIsl OTPUMAHHSA IMOJIMEPHOIO
KOMITO3UIIIITHOTO MaTepially, siKi MOJSTaloTh y TOMY, 110 apMyBaHHS BUKOHYETHCA
MPOKJIAJIaHHAM BOJIOKHa MDK JIPYKOBaHMMHM IlIapaMHd OCHOBHOTO TIOJIMEpY 3
30€peKEHHSIM CYIIIJILHOCTI BOJIOKHA.

2. Brnepiie BCTaHOBIIEHO, 110 apMyBaHHA AeTalleld 0a3aJbTOBUM BOJIOKHOM
JI03BOJISIE€ TIABUIINTH, Yy BUIAJIKy HAWKpallUX XapaKTEPUCTUK B 3aJIEKHOCTI Bij
napameTpiB apMyBaHHS, MEXY MIIIHOCTI apMoBaHOTO MaTepiany Ha 80% Ta MOTyIb
npy>kHocTi Ha 101% 1o BiAHOIIEHHIO IO HEAPMOBAHOTO MaTepiay.

3. Brepiie noBenieHO, 1110 OCHOBHUM (PAaKTOPOM BILJIUBY Ha XapaKTEPUCTHUKU
BUpOOy € BIJICTaHb MDK apMOBaHUMH IlIapaMH, 1 BCTAaHOBJICHA 3aJIEXKHICTh
BJIACTUBOCTEH IMOJIMEPHOTO KOMITO3UIIIMHOTO MaTepiaay BiJ IIIILHOCTI 3allOBHEHHS
JieTal 1 BIICTaHl MDK IIapamMu apMmyBaHHs. [{e 103BoIsie MPOrHO3yBaTH BIAaCTUBOCTI
KIHIIEBOT'O MOJIMEPHOTO0 KOMIIO3ULIMHOIO MaTepiajly Ta aKTUBHO BIUIMBAaTH Ha HHUX
HUIIXOM 3MIHM ITapaMeTpiB apMyBaHHs Ta 3D-npyky.

4. Briepiie 3 BUKOpUCTaHHSAM pO3pOo0JIEHOT MOJIENl apMOBAaHOTO MOJIMEpPY
OTPUMAaHO 3HAYEHHS BIJIACTUBOCTEN BHPOOIB, BHUTOTOBJIEHUX 3 BHUKOPUCTAHHSIM
MeTonaiB 3D-mpyky.

IIpakTHyHe 3HaYeHHS OJIeP:KAHUX pe3yJIbTaTiB

1. Po3po0rena cxema 1 METOJ apMyBaHHs BUPOOiB BOJIOKHOM IPU BUKOPHUCTAHHI
FDM/FFF 3D-npyky, 3 ONHWCOM BIUIUBY TEXHOJIOTIYHUX IMapaMeTpiB JIPyKy Ta
peKOMeHAaIli MmoA0 iX BHOOPY, PO3POOJEHO TEXHOJIOTTYHE OCHAIIECHHS IS
apMyBaHHS, LI0 BCTAHOBIOETbCS Ha 3D-mpuHTep 3 KiHeMaTukow Tumy Delta 1
MPUIOMH BUKOHAHHS apMyBaHHS;

2. 3amporoHOBaHO Ta OOIPYHTOBAHO METOJUKY MEXaHIYHMX BHUIPOOYBAaHb
MOJIIMEPHUX KOMMO3UIIMHUX MaTepialliB 3 MIAPOBATOI0 CTPYKTYPOIO, IO OTPUMAaHI
MetosoM 3D-npyky;

3. PesynbTaTu J0CHIAKEHHST BOPOBAIKEH1 B OCBITHIN mporec [[HIMpOBCHKOTO
HallloHAIBHOTO YyHiBepcutery iMeHl Onecsi ['onuwapa ta HamioHansHOro uUEHTpPY
aepOKOCMIUHO1 OcBiTH MoJioAl imeH1 O.M. MakapoBa

Ctyninb OOIPYHTOBAHOCTI HAayKOBHMX II0JIO’KeHb, BHMCHOBKIB Ta iX
JTOCTOBIPHICTH

JIOCTOBIpHICTh OTPUMAHUX PE3YJIbTATIB 3a0€3MeUy€EThCS:

- pe3ysibTaTaMd  BUKOHAaHUX 3a Oe3mocepeHbOol  ydyacTi  aBToOpa
€KCIIEPUMEHTAJIbHUX JOCIIKEHb, 30KpeMa BHUIPOOYBaHb Ha MILHICTh 3pa3KiB



MOJIIMEPHOTO KOMITO3MIIITHOTO MaTepialy OTPMMAaHOIo METOAaMH, 110 BHKIIAJIeHI
po0OTI;

- BUKOPHUCTAHHSAM  HEOOXiIHUX Ta Cy4YacHHUX TEOPETUYHUX  Ta
EKCIIEPUMEHTATLHUX METO/IIB, METO/IIB aHATI3Y JTaHHX;

- nyOJTiKali€er crarel y (haxoBUX BUJIAHHAX YKpaiHH;

- ampoOalri€ero OTpUMaHUX HAyKOBHX pe3YyJbTaTiB Ha MIKHAPOJHHX Ta
BCEYKpAiHChKUX HAYKOBO-IIPAKTUYHUX KOHTPECax, KOHPEPEHIIisX;

- BIIPOBA/DKCHHAM OTPUMAaHUX PE3yJbTaTIB Y OCBITHIM mporec ¢i3uKo-
TEXHIYHOTO (aKynbTeTy JHIMPOBCHKOTO HAIIOHATBHOTO yHiBepcuteTy imeni Oinecs
['onuapa Ta HamioHaasbHOTO IIEHTPY aepOKOCMIUHOI OCBiTH Mojoai imeHi O.M.
Makapoga.

[IpoanainizyBaBIIM Ta OI[IHUMBIIA HAyKOBI pPeE3yJNbTaTH, iX HOBHU3HY 1
JIOCTOBIPHICTb, CJIiJI 3a3HAYUTH, 110 CPOpMYJIbOBaHA B JMCEpTalliifHiii poOOTI MeTa
JIOCIIIJIKEHHSI JOCATHYTa IOBHICTIO, HAYKOB1 pe3yJbTaTH OOIPYHTOBaHI 1 MaloTh
HAyKOBY I[IHHICTb, a 3700yBay MOBHOIO MIpOIO0 OBOJIOJIIB METOJOJOTIEI0 HAYKOBOI
TISUTBHOCTI.

AHaJii3 3MicTy auceprauii

Hucepramiitna poOoTa MICTUTh BCTyN, 4 pO3AUIM, L0 CKIAJalThes 3 16
M1JIPO3/11JIIB, OCHOBHI BUCHOBKH Ta CIIMCOK BUKOPUCTAHUX JDKEPEI.

VY BCTyni BU3HAUEHO aKTyaJIbHICTh TEMH JIUCEpTAIlil Ta CPOPMYIIHOBAHO ii METY
Ta OCHOBHI 3aBJaHHsS JOCHKeHb. Po3risHyTOo 00'€KT, TpeaMer Ta METOAH
JOCIIIJKEHb 1 ONHWCAaHO HAayKOBY HOBU3HY Ta TPAKTUYHE 3HAYEHHS 3700yTHX
pe3ynbTariB. Hamano iHgopmariito 1mo/10 arnpoodariii pe3yJbTariB poOoTH Ta KUJIBKOCTI
nyOJTiKaiiil mo 3a3HavyeHid TeMi 13 MOCUJIAHHAM Ha BHECOK aBTopa. lIpeacrtaBieHo
CTPYKTYpY Ta 00CST IUCepTaIiiiHOi poOOTH.

VY nepumomy po3auii MPOBEACHO aHali3 ICHYIOYHMX TEXHOJOTIH MOIIapOBOTrO
CUHTE3y JeTajeil 3 MOJIMEpPHHX MaTepialiB Ta 3 MOJIMEPHUX KOMITO3UIIIMHUX
MarepiaiiB, PpO3TJIASHYTI Ta  MpoOaHANI30BaHI  OCHOBHI ~ Marepiaid,  SKi
BUKOPUCTOBYIOThCA. OKkpeMa yBara OyJjia MpuJiJieHa acleKTaM 3aCTOCYyBaHHS ITUX
TEXHOJIOT1 Ta METOJIB B aBlalliiiHIN Ta paKkeTHO-KOCMIYHIN TexHili. B xoa1 anamizy
OyJM BCTAHOBJIEHI OCHOBHI HEJOJIIKHU, HAaJl YCYHEHHSIM SIKMX HEOOXIJHO MpaliOBaTH.
3a OCHOBHI HEAOJIKM OyJI0 MNPUHUHATO HEIOTPUMAaHHS CYLUUIBHOCTI BOJIOKHA
apMyBaHHS, HEMOXKJIMBICTh TOYHOT'O Ta BUOIPKOBOTO KOHTPOJIIO MOJIO0KEHHS BOJIOKHA
y MeXax IIapy, a TAK0K HeJIOCTaTHS MPOTHO30BAHICTh KIHIIEBUX XapaKTEPUCTHK.

VY nmpyromy po3miii po3MNIIHYTO MaTepiaiiv, 0 BUKOPUCTOBYBAIUCH IS
JOCITIIKEHHS, OOTPYHTOBAHO BHUO1p OCHOBHOTO TOJIIMEPHOTO MaTepially Ta MaTepiamy
apMyBaHHS. Y AKOCTI OCHOBHOIO TOJiMepy OyB NpUUHATHI comoJiMep
nomietunentepedranary (coPET), y skocTi apMyrodoro BoOJIOKHa — 0a3ajibTOBE
BOJIOKHO. OOTPYHTOBAaHO KpUTEPIi, MO SIKUM PO3POOJIIOETECS HOBA CTPYKTypa
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apMyBaHHS Ta PO3POOJIEHO CTPYKTYpy HOBOT'O THUIy apMyBaHHs JieTajell B Mpoleci
FDM/FFF 3D-npyky 3 METOI0O OTpUMaHHS JIeTalel 3 MOJIMEPHOTO KOMIIO3HIIIIHOTO
Matepiany. Po3po0iiena cCTpykTypa sBJIsi€ COOO0FO MOMIAPOBO MPOKIAICHE BOJIOKHO MK
HI1apiB JAPYKOBAHOTO OCHOBHOTO MOJIMEPY, MPUUOMY PO3pPi3iB UM 1HIIHUX MOPYIICHb
CYIIJILHOCTI B MEXI1 Iapy Hemae. Takoxk, 3aBSKH BIJICYTHOCTI pO3pi3iB MPHU MEPEXo/Ii
BOJIOKHA MIDXK IIIapaMH, 30epiraerbcsi 1 CYIUIBHICTh BOJIOKHAa MK IIapamu.
Posrispatoun oguHUYHE BOJIOKHO, WOTO CYIUIBHICTH HE MOPYIIYETHCS B BCHOMY
00’ eMi metani. KpiM 116010, 0yau po3riIIHYTI METOJIM AOCIIKEHHS Ta KOHTpoIo. B
KOHTEKCTI MOXJIMBOCTI Ta 0COOIMBOCTEN BUKOPUCTAHHA IO BUPOOiB, BUTOTOBICHHUX
3D-gpykom, Oyna mpoaHali3oBaHa HHU3Ka BHUAIB HEPYHHIBHOTO Ta pPYHHIBHOTO
KOHTPOJIIO Ta BUMPOOYBaHb. TaKoK OyB PO3TISHYTHH aCTEKT iX BUKOPUCTAHHS TpU
HAsSIBHOCTI HETIEPEPBHOTO BOJIOKHA apMyBaHHS B OCHOBHOMY ToJiiMepi. SIK TOM BHI,
o OyJie BUKOpUCTaHUN B poOOTI, OyJI0 MPHUHHATE AOCIIIKEHHS MIIHOCTI IUISIXOM
BUNPOOYBAaHb HA PO3TT.

TpeTiii po3nisl NPUCBIYEHO PO3POOJICHHIO TEXHOJIOTTYHOTO OOJaJHAHHS IS
BcranoBieHHs1 HAa FDM/FFF 3D-npunrep 3 kinematukoro Delta. L1 kinemaTuka Takox
OyJia 0OpaHa BIIMOBIAHO /10 MPOBeeHOro aHaizy. O0aagHaHHA SIBJIsIE COOOIO BY3IIH,
10 BCTAHOBIIIOIOTHCS Ha TUIaTGopMy no0ynoBu 3D-pUHTEPY Ta BUKOHYIOTh (DyHKIIIi
yTpUMaHHS, HallPaBJICHHS Ta KOHTPOJIIO MOJIOKEHHS 1 HATATY BoJIokHA. O0aiHaHHS
JI03BOJIsIE BUKOHYBATH OJIHOHAIIPABJICHE apMyBaHHS MOJIMEPY B Ipoleci IpykKy. Ak
3aBJIaHHS JJIs1 BAPOOYBaHb, OyJI0 3aMJIaHOBAHO MTPOBEICHHSI aHAJI3Y BIUIMBY YaCTOTH
MPOKJIAJIaHHS IIapy apMYyIOUOTO BOJOKHA HA XapaKTEPUCTUKU MIIIHOCTI MaTepiaity Ta
aHaji3 BIUIMBY UIIJILHOCTI 3allOBHEHHS Ha HUX. BiamoBigHO, 3a JOMOMOTOIO
oOnaaHaHHs OyJO BUTOTOBJEHO MAapTii 3pa3KiB 3 MOJIMEPHOTO KOMIO3UIIAHOTO
Martepiany Ta Oynu mnpoBedeHl BunpoOyBaHHs 3paskiB. [lo pesynbraram, Mexa
MILIHOCTI 3pociia, B BapiaHTI apMyBaHHs 3 HaWKpalluMH pesyibratamu, Ha 80%,
MoyJib mpyxkHOCTI — Ha 101%. Takoxx Oyna BCTaHOBJICHA 3aJICKHICTh MIITHOCHHUX
BJIACTUBOCTEH 3pa3KiB Ta Marepialy BiJ YacTOTH MPOKJIAJlaHHS BOJIOKHA, 1 1€ €
OCHOBHHMI 1 HAMOLIBII BIUTMBOBUYN YMHHHK BILJTUBY Ha BIACTHBOCTI.

YerBepTHil po3Aisl NPUCBIYEHO MIATBEPAKEHHIO PE3yJIbTaTiB BUIIPOOYBaHb Ha
nerani Tumy (ITIHT BIAMOBIAHO 70 1i YMOB eKcrutyaraiii. Mojens nerani CKIaaHol
dbopmu O0yso po3pobsiero 3acobamu CAD nporpamuoro 3a6e3nedyenus Solidworks. 3a
nonomororo CAE mMopayito 1€l mporpamMu 10 AeTajidi OyJio HakjiIaJeHO Marepiai 3
XapaKTEepPUCTHKaMHU, 10 Oyiau OTpuUMaHi B pe3ydbTaTi ekcnepumeHTy. [lami
MPOBOJUIIOCH AHANITUYHE MOCHIJKEHHS NeTajl JUisi BU3HAYCHHS CWIM, MPU SKIA
3MIUCHIOEThCS 11 pyliHyBaHHs. [licis mporo Oysia BUTOTOBIICHA MapTis ACTaJICH s
BUnpoOyBanb. [lo pesynpTaTaM BUIIPOOYBaHb, CEpe/IHE BIAXWIECHHSA (HAKTUYHOIO
HABAHTAKEHHA PYWHYBAaHHS Bl PO3PAaxXyHKOBOro ckiano He Ouibiie 12%. Lle



NPUIHATHUN pe3ysbTaT JUIsl 1HXKEHEPHUX PO3PAXYHKIB JeTajed 3 MOJTIMEPHHUX
KOMITO3UINIMHIX MaTepiaiB.

BucHOBKM 1O pOOOTI y3arajapbHIOIOTh OCHOBHI OTpHUMaHi B JHCEPTAIlIHHOMY
JOCTIKEHH] Pe3yIbTaTH.

Hucepraiiisi B IIIJIOMYy € CTPYKTYpHO Ta 3MICTOBHO TapHO 30aJaHCOBAHOIO
pob6ortoro. IlocnioBHICT, BUKIAJICHHS 11 IMOJOXEHb € JIOTIYHOK 1 TaKo, 0
mo0y/I0BaHa y BIAMOBITHOCTI 3 HAYKOBUM METOJIOM.

HuceprartiiitHa poOoTa 3a CTPYKTYpOIO Ta 3MICTOM BIAIOBIA€ BUMOTaM, €
3aBEPIICHOI0 HAYKOBOIO TMpariero, il pe3yiabTaTH CBiIYaTh MPO HASBHICTH OCOOMCTOTO
BHECKY 3/100yBaya y ranxy3i 3HaHb MexaHIuHa 1HXKeHepis.

Ily0uikanisi Ta anpodauisi OCHOBHMX pe3yJibTaTiB AUCePTALil

OcHOBHI MaTepialii JucepTaiiiiHoi poOuTH BimoOpakeHO y 4 cTaTTaX y
BITUM3HSIHUX (axoBUX BUJAHHAX Kareropii b, 5 wmarepianiB MKHapOIHUX Ta
BITUM3HSIHUX KOH(EPEHIIii.

[Ty6mikamii Cipenka M.K. Biamosimaiote Bumoram mm. 8, 9 «Ilopsaky
NPUCYJDKEHHSI CTyNeHs JOKTopa ¢inocodii Ta CKacyBaHHA pILIEHHS pa30BOi
CHellaTi30BaHOl BYEHOI paau 3aKjajy BHUIIOI OCBITH, HAYKOBOi YCTaHOBHU IIPO
IPUCYKEHHS CTYIEHs TOKTOpa (itocodii», 3aTBEPAKEHOTO MocTaHoBOO KabiHeTy
MinictpiB Ykpainu Big 12 ciunsg 2022 p. Ne 44 (i3 3miHamu).

MoBga Ta cTH/Ib BUKJIQJE€HHS pe3yJIbTaTiB

Hucepramiitna pob6ora Cipenka Makcuma KocTsHTHHOBHYA HamucaHa
YKPaiHChKOIO MOBOIO, MAa€ 3MICTOBHY IIUIICHICTh Ta MOCIOBHICTb.

JucepTaliitHy po60Ty oOopMIICHO BiMOBIIHO 10 BUMOT Hakazy MOH VYkpainu
BiJ 12 ciuns 2017 p. Ne40 «IIpo 3aTBepAKXeHHSI BUMOT 10 O(hOPMIICHHSI IUCEPTALi».

BincyrHicTh (HasiBHICTH) MOPYLIEHHS aKAJAeMi4HOI 100PO4eCHOCTI

3a pe3ynbTaTaMM aHaNi3y JUCEpTallliHOI poboTH Ta myOJikalii aBTOpa
MOPYIICHHS aKaJeMiqHOi JOOpOUeCHOCTI He BUsIBIeHO. EneMenTu danscudikarii uu
dabpukailii TeKCTy B poOOTI BIJICYTHI, PO IO CBITYUTH BUCHOBOK MEPEBIPKU Ha
rariat 3a JOomoMOror crerianizoBaHoi nporpamu StrikePlagiarism 3 koedirieHToM
yHiKanbHOCTI 95,80%.

O4eBUHUX O3HAK MOPYILIECHHS aBTOPOM aKaJEeMI4yHOi I0OpOYECHOCTI, 30KpeMa
BUMAJIKIB ONPWIIOAHEHHS, YacTKOBO a00 TMOBHICTIO, HAayKOBHMX pe3yJbTaTiB,
OTPUMAaHUX IHIIUMU 0COo0aMM, SIK Pe3yJbTaTiB BIJIACHOTO JOCHIIKEHHA Ta/abo
BIJITBOPEHHS OITy0JIIKOBAHUX TEKCTIB 1HIIMX aBTOPIB 0€3 3a3HAUCHHS iX aBTOPCTBA, HE
BUSIBJICHO.

3ayBa:keHHS 10 qucepTaunii

1. Ha3Ba poOOTH HOCUTH 3aHAJITO PO3LIMPEHUI XapakTep — JJIs aBlalliifHOI Ta
PAKETHO-KOCMIYHOI TEXHIKH, IO TMPHU3BEIO J0 HEJAOCTATHHO YITKOTO BHU3HAYCHHS
MPaKTUYHOI LIIHHOCTI OTPUMAHUX KOHCTPYKTUBHO-TEXHOJOTTYHUX PILLIEHb.



2. Hepocrarhs KineKicTs MPHKIaAiB peanizallii KOHKPeTHHX TeXHONIOTIH i fAelo
HA/UIMIIKOBHH 00’eM po3paxyHKIB JaHMX N8 TiMOTeTHYHHMX 3pa3kiB paxkeTHo-
KOCMIYHOT TEXHIKH.

3. Pobora morsna © 3100yTH A0AaTKOBY IiHHICTE AKOH pesynesTatH OyiM
BIPOBA/DKEH] B peAlbHHX 3pa3Kkax pakeTHO-KOCMIYHOT UM aBianifiHol TexXHiKku.

3arajibHi BUCHOBKH

Huceprauiiina pobora 37100yBaua crynens Jjokrtopa ¢inocodii Ha Temy
«Po3pobka Ta BrOCKOHANEHHA TEXHONOrii IOLIAPOBOrO CHHTE3y BHpoDIB 3
MOJIMEPHHX KOMIIO3MUIHHMX MaTepianiB mas asiaiiiiHol Ta pakeTHO-KOCMi4HOT
TEXHIKH» BHKOHaHA Ha BHCOKOMY HAyKOBOMY PpiBHI, € 3aBepIEeHHM HayKOBHM
JOCIIJKEHHSM, Pe3yIbTaTH SKOro MaloTh TEOPETHYHY Ta MPAKTHYHY LiHHICT. Bonu
CHpAMOBaHI Ha PO3B’S3aHHS BaXKIMBOT HAYKOBO-TIPAKTHYHOI 3a/1a4i, 1110 MAe BAKIIUBE
3HAYEHHA U1 PO3BHTKY rajysi 3HaHb «MexaHiuHa iHKeHepiay

3MicT aucepTallii He CynepeuuTs NPHHLKIAM aKaaeMidHol qobpoyecHocrti, a il
AKTYalbHICTh, HAYKOBAa HOBH3HA Ta MPaKTHYHA LIHHICTH BIANOBINAIOTE BHMOTAM,
BH3HA4YeHHM nyHKTaMu 6—9 «Ilopanxky npucykeHHs cTyneHs aokropa hinocodii Ta
CKacyBaHH# pIlIEHHS Pa3oBOl crelianizoBaHol BYEHOI pajid 3akJiajly BHILIOI OCBITH,
HaYKOBOI YCTaHOBH IO NPHCY/KEHHSs CTYNeHs A0KTopa (hinocodiin, 3aTBepKeHOT0
nocraHosolo Kadinery MinicTpiB Ykpainu Bix 12 ciuns 2022 poxy Ne 44,

3nobysau Cipenko Maxkcum KOCTAHTHHOBMY 3aciyroBye Ha NpHCYDKEHHS
cryneHs gokropa dinocodii B ramysi 3HaHe 13 MexaHiyHa iHKeHepis 3a
creniansHicTio 134 Apiauniiina Ta pakeTHO-KocMiYHA TexXHika.

Peunenszenr:

JIOKTOP TEXHIYHHX HAYK,

npodecop Kadeapu paKeTHO-KOCMIYHHX
T4 IHHOBALIHHUX TeXHOJIOTii
JHINPOBCLKOr0 HALIOHAILHOTO
yHiBepcHTeTy iMeHi Onecs [NoHuapa

Iionue npopecopa Muronu JJPOHA 3aceiouyio:

IIpopexTop 3 naykoroi poGoTn
JIHINPOBCEKOTO HAIliOHAIEHOTO
. . - )
yHiBepcHTeTy iMeni Onecs onvapa, /= §
KaHauaar O10M0T1YHUX HAYK, '
JOLEHT
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