PEHEH3IS
Ha pucepraiio Hpopoku BnanuciaBa ApkaaiioBada
«Po3policHEs METOARYEUX [IXOAIB KO UPOEKTYBaHHA CySopbiTanbHuX paker-
HOCIiB», IOHaHY 0 3aXUCTY Ha 3700yTTa cTyneHs nokropa dimocodii
3a crenjansHicTio 134 ABianiiiHa Ta pakeTHO-KOCMidHa TeXHIKa

AKTY3ILHICTE TeMU QUCePTANIT

Cybop0iTanbhi pakeTH-HOCII — Ile Kiac JITalbHHX alapariB, SKi 3aiydeHi Y
KOCMiYHY HIAIBHICT: Ta mIMpOKui CHEKTp HAyKOBMX FOCHIZDKEHh NPOBIIHHX Kpaid
ciry. Taki pakeTs BHUKODHCTOBYIOTHCS JUIS DPO3B’S3aHHS 3aldd, OB M3aHHX i3
CIBOPCHHAM 128 POSBMTKOM HOBHMX TEXHOJMOIIH, JOCHUDKEHHSM arMocgepud 1a
HABKOJIO3EMHOI'0 IPOCTOPY, NMPOBENEHHAM JOCTIKEHh B YMOBaxX MiKporpasitaiil
TOIO. Y TOU e 4ac, MOKHA KOHCTATYRATH Bi/ICYTHICTE YKPATHCRKUX CYOODPOITANEHUX
paKeT-HOCIiB, WO CYTTEBO OOMEKYE MOMKIHBOCTI KOMILIEKCHOTO PO3BHTKY paKeTHO-
KOCMINHOT Tamysi Ta 3VMOBNIOE BiJICTARAaHHA OKpCMUX HampAMKIE BiTIH3HIHO!

HayKOBO-TEXHIYHOI ISNIBHOCTI BIJTHOCHO 3arajIbHOCBITOBOIO PiBHA.

Hucepramnitina pobora Hpopoxu B. A. TpHUCBFYCHA BUKOHAHHIO BRKIHBOTO
HAYKOBOTO 1 IPUKJIAHOFO 3aB/laHHs CHHTe3y METOAMIHUX 3aca]] 100 NPOEKTYBAHH
CyGopOrransuux paxer-HOCIE, sSKe 3akiajae OCHOBY Ui DO3SBMTKY Alanbrocti 3i

CTBOPEHHS paKeT JaHOTO THILY B YKpaiHi. ABTOpoM 001 DYHTOBAHO, IO OKPIM MPSMOIo
BHKOH2HH4 3aBHaHE, XaPaKTEPHUX Js cyvOopbiTanbHuX paKkeT-HociiB, po3podka Takux
NTaibHUX anapariB COPHATHME akKTHBi3aliii poOiT 31 CTBOpEHHSA paKeT-HOCIIB,
OPU3HAUCHUX [iJii BUBEJCHHS KODUCHHUX BAHTAXIB HA HaBROjO3eMi: oplitu. Tomy,
3aIIPOMOHOBAHY TEMY AOCIIIKEHHS CIiJl BBXKATH aKTyaATbHOKO Ta CBOEUYACHOK0.

3p’A30K poboTH 3 HAYKOBHME NPOrpaMaMH, IISHAMH, TeMaMH

Jucepraniiiny poboty BuKOHaHO Ha kKadenpli pPaKeTHO-KOCMIYHHX Ta
HHEOBALIKAKX TCXHONOTIH JHIIPOBCHKOIO HALIOHANLHOTO VHiBepCuTeTy iMeni Oneca
I"onuapa BIANMOBIAHO /10 OAHOrC 3 HANPAMIB JOCHIIKEHb AepKOIOIKETHOT HAYKOBO-
gocnipgol pofory AuimpoBCHKOTrO HamioHAmBHOTO VyHiBepcurery iMeni Onecs
I'omgapa: «CuHcTeMHE TPOEKTYBaHHS PaKETHO-KOCMIYHMX KOMIUIEKCIBY (HOMED
nepxpeectpanii 61220200073, @T®-2-22, 2022-2024).
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Metoro amceprauiiinol poGoTH € CTBOPEHHS METOHOJIOTII IPOEKTYBAHHHA

cybopbiTanpHuX pakeT-HOCIB A7 HiABHIEHHA eEeKTHBHOCTI X 3aCTOCYBAHHA.
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HayxoBpa HOBH3HA2 OTPUMAaHMX aBTOPOM pPe3yJIbTATIB

Hayxkosa HOBW3HA pC3YABTATIB  JOCHIIKCHHSA, OTPHMAHHX  ocolHCTo
3n00yBadeM, IOJIATaE Y HACTYIIHOMY:

1. VYmepmie 3anponOHOBAHO KOHISNTYANTEHI 3aCafgd pO3BHTKY B YKpaiHi
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HalpsMy CcyOOpOITaNBHMX pakeT-HOCIB Ta OOYPYHTOBAaHO HMOr0 NOTEHINAN Yy



BHDIICHHI UPUKIATHEX 33889 y cdepl HAyKH, NPOMHUCIOBOCTI Ta CTBOpEHHHA
HEPCIEKTUBHUX JITAIBHUX allapaTis.

2. Vmepme 2acToCOBAaHO CUCTEMHWM WiAXiN MO TPOIECIR NMPOEKTYBAHHS
CyOopOiTaIBHIX PaKeT-HOCITB, AKHH nependavac MOMmyK pilieHb Ha KOXKHOMY 3 PIBHIB
iEpapxiysoi CTPYKTYDH V IHTepecax JOCAHEHHS MAKCUMANbHOIO 3HAYEHHS LUILOBOT
byekmii. Y pamMxax @OpencTaBieHO! MeTOHoiorii 3poOneHO aKuesT Ha 1l
MDKZHCHRIUIIHApHY HHTerpanic.

3. Vnepuie po3podieHo kiacudikatop cybopOiTaIbHHX pakeT-HOCIB, AKui
uepesbayae IX HOALE Ha 1734 THIIB 34l€KHO Bl MACH KOPUCHOIO BAHTAKY, BACOTH
amorel0 Ta (YHKIIOHANBHOTO TpH3HAYeHHs. Taka Kiacudikamis pae 3Mory
thopMaTizoRAHO BHIHAYATH JONVCTHMI [Jiala30H¥ NPOCKTHHX NapaMeTpis g
KOXXHOI'O THILY Ta 3MiMCHIOBATH aHAJI3 TEXHIYHUX pillieHb Oe3nocepeHbo B Iponeci
MPOEKTYBaHHA., KpiM TOro, /aHMuWil pe3yJibTaT CHPUAE CHCTeMaTH3aiil Ta
CTPYKTYpH3aliil HAsBHOTO 3aKOPJOHHOIO HOCBiTy CTBOpEHHS cyOopbiTanbHUX paKer-

4. Vmepme nmnsa cyOopOiTamlbHHX pPaKeT-HOCIB KUIBKICHO OIHEHO BIUIUB
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FEOMECTPUUYHMX XaPaKTepUCTHK acpoanHaMiusoro ofriuHuKa — 30Kpema Qopua,

MOJOBKEHHS Ta HAABHOCTI aepOAMHAMIYHOI TIOJKM — Ha BHCOTY allorelo 3a
¢ikcopanol MacH KopucHorce Bamtaxky. OrpuMani pe3yasTaTd MOXYTE OyTH
BUKODHCTaHI [UIA IIiIBUINCHHS ©(EeKTUBHOCTI TPEEKTOPHOIO IIPOEKTYBaHHS
cyGoplGitaiibHux NiTajibHUX auaparis,

5. PospoOnieno TexHiyHi MiAXOAM IO BUKOPHCTaHHS cyOopOiTanbHEX paker-
HOCiiB [iA BUBEACHHA 3ac00iB NEPEXOIUICHHS HeOKaHMX KOCMIYHKX O0’€KTiB Ha
HU3bKI HaBKoJio3eMHI opbitu. IIpoBeeHO MOPIBHANBHUI aHami3 3acTOCYBaHH:
cyOonGiTanbHUX 1 OpOiTANBHUX pakKeT-HOCIB, SKWH 2acRITUMB MOTEHHIHHY MacoBy
e(eXTHBHICTp CyOOpOITAIbHEX 3aco0iB 32 paxXyHOK 3HIDKEHHS CTapTOBOI MacH B
OKpEMEX CHSHApIfX BHBSHSHHA

[Ipoanani3yBaBIii Ta OI[IHMBIIM HAyKOBl pe3yJbTaTH, iX HOBH3HY 1
AOCTOBIPHICTE, Clitin sasnaunts, wo chopmynsorass B yucepranifiaill poboti Merta
HOCHIIKEHHsL JOCATHYTA NOBHICTIO, HAYKOBI pe3yibTaTH OOIPYHTOBaHI i MaroTh
HAYKOBY IIHHICTH, & 3700yBa4 MOBHOIO MIPOIC OBONOZRIE METCHONOTICI0 HAYKOBO!
JHSTBHOCTI.

1ipaKTHYHE 3HAYEeRAN CASPRanuX peyasTarie

I. 3acrocyBaHHs 3anpONOHOBAHMX METOJMYHHMX [IIXOMIB  JO3BOJIAE
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SANICHIOBATH IICINVEK COTHMAIBHHX EBAPISHTIB C}‘é@?ﬂii&l’inhﬂk PAarCT-HOC1IE i

JOCATHCHHA MaKCHMaJIEHOT'O 3HaUCHHA BUCOTH aIIOTCrO.
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L. JUPOHOHEBAHC MCTOAMKY OLIHKM aCpUHHHAMIMHHX 2 XADaKTCDHCTHK

CyOOpOITAIBHUX  pPakKeT-HOCIIB i3  3aCTOCYBaHHAM METONIB  OOWHCIIOBAIBHOL
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TIApOTasOfUHaMIKK, HIC ¢ YHIBEpCAIbHOK 1 MOXe OyTH 3aCTOCOBaHa [UiA
IPOEKTYBAHHA PaKeT iHIIKX TUIIIB,

3. CucreMarusaiis iCHYIOUMX METOJMK OIIHIOBAHHS IAPAMETPiB TBEPAMX
PaKeTHHX CyMIIIEBHX MalUB i3 NOJAIBIIOK IEPEBIPKOIO MUIIXOM IIPOBEHCHHS
CTCHOOBHX BOIHEBHX Bullpo0yBaHb paxkeTHMX JABMIYHIB [O3BOJAE pO3poONATH
BUCOKOEHEPreTHYHI TBEPi PaKeTHI NajuBa 3 HOBUMM PELENTYPaMH, 0 € OAHUM i3
LUISXiB [iABHINCHHEA eQEeKTHBHOCTI 3aCTOCYBAHHA PAKETHHX KOMIUIEKCIB.

4. 3acTocyBaHHs METONMKH BH3HAYCHHS ONTHMAIBHUX NapaMerpiB reoMeTpii
CKDITIIEHNX 3apSJTiR i3 3IDKONOJIIOHAM KaHAOM JI0IROJISE POSPOOUTH TTapaMeTpHUyHi
MOZENI paKeTHHX IOBUIYHIB Ha TBEpIOMY NalikBi, 0 3a0e3ledyioTh MOKIMBICTH
METDIR KOPIIVCY Ta

mu)

E,g‘;i;:?:"BRtﬁ?ﬁ DEHENTYPH HANHBA, Horn MAacCH, TeOMETPHYHHX Napa
YMOB pOOOTH KaMepy 3TOpAHHS 3 METOK NOCATHEHHS 3aJ[aHMX EKCIUTyaTalifHmx
XapaKTEePUCTHK.

5. Otpumani B M&Kax JUCEPTalliiHOTO MOCHIKEHHS Pe3yIbTard JO3BOISIOTE

MVBATE KOMITICKC I{E'TOEOEQFI!EH*_EI 3acafd Ta ODPaKTHYHIX pﬁiii}’tiwﬁr;aﬂiﬁ, oo

CHpHSiIOTb peanizanii 3aX0AiB 3 PO3pOOKH BITUM3HAHKX CyOOpOITANBHEX PaKeT-HOCIIB,
a TaxKOoK MOKyTh Oyiu IHrerposanl 40 HABYANBHOIO HPOLECY 3aiUiajiis BUILOT OCBITYH
YKpalHH.

KmouyoBi HaykoBI pe3ynpTaTd  3ampoBaIKeHC B OCBITHIH  mponec
JIHIpOBCHKOTO HAIIOHANBHOTO YHiBepcuTeTy iMeni Onecs ['ondapa Ajis miAroToBKH
Oaxanaspis I mMarictpis 3a AucuumminaMu «JIpOEKTYBaHHA T4 KOHCTPYIOBAHHS
JiTanbHUX anapartisy, «lmxenepui pospaxynku B CAD/CAE cucremaxy, «Banicruxa
paxeT» a TakoXK JJii MATOTOBKY AMINIOMHEX Ta KypPCOBHX poOIT 3100yBauiB BULIO]
OCBITH 32 crenianbHicTio 134 — « ABianiiiHa Ta pakeTHO-KOCMIYHA TEXHIKaY.

Meronuuni  nigxops, 3anpoloHOBAHI B Auceprauilinit  poSori, Oynu
3aCTOCOBaH1 Ha eTalli [IPOEKTYBaHH CIMeliCTBa HAJIETKUX €KCIIEPUMEHTATIBHUX PaKeT
f YCIILHC DpolNM NBOTHI BHHpOOYBaHHSL ¥
2018-2021 pp.; oTpuMaHi pe3yAbTaTH AOCIiHKEHHS IHTer‘p()Ba.Hl Y HPOLEC CTBOPEHH
HEPCHEKtUBHAX  KOHCTPYKTOPCBKO-IeXHONOTiuuux  pimess TOB  «®JIAUT

KOHTPOJI» (Flight Control LLC).

npoekry «CTYOeHTCRKa pakeran, fKi

Crymine ofIpynToBanocTi HAYKOBHX WONOMeHh, BHCHOBKIE 7a IX
ROCTOBIpHICTL

JOCTOBIpHICTS OTPHMARNX PCIYNBTATIR 320CMCYYETHCA:

- pesyibTataMy BHKOHAaHHX 3a Oes3mocepe/lHbOI y4YacTi aBTOpa HE3KH

EKCTIEPUMEHTANTKHUX  JIOCITI/DKEeHR, 30KpeMa CTEH/IOBWX BOFHERWX BHIPOOVRaHAK
PaKeTHHX ABUTYHIB TBEPAOTO TAHES;
- HEPEBIPKO MEICHUKY DO3PAXyHKY acpOAXHAMIYHUX XaPaKICPHCTHK

cyOopOiTamsHuX paKeT-HOCIIB [UIIXOM NOPiBHIHHS i3 BITOMHUMH
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CKCHCPHMCHTAIbHAMY PE3yNIbTATaMH, OTPUMaHHMH Y X0 MpOAYBOK BiAmoBimmmx
MOJeJiel paKkeT y aepOofWHAMIYHNX Tpy6ax;

- nySuikanico cratelf y axoBux sanaunax Yxpaiuu ta za KOpPACHOM;

- anpobaiiero OTPHMAHHX HAYKOBHX DE3yNLTATIB Ha MDKHapOIOHHX Ta
BCCYKPaIHChKHUX HAYKOEO-IPaKTHYHUX KOHIDECAX, KOHGEpeHUIIX 1 KpyIimx CToNax;

- BIIPOB2/UKCHHAM OTPHMAaHHUX PE3yNbTAaTiB y OCBiTHIN mpomec ¢izmxo-
TEXHIYHOro (GaKynbreTy JIHIIPORCHEKOTO HAIOHAILHOTO yHiBepcHTery iMeni Onecs
I'onuapa;

- BOPOBADKCHHAM Y ALAUTBHICTE IOJO CTBOPEHHS ITICpCTHeKTHMBHIX
pospoGok TOB “@JIAWT KOHTPOIT” (Flight Control LLC);

- TLOTHHMH BHTIPOOYBAHHAME CiMe#CTRA HAIETKHX eKCHePHMCHTATBHEX
paKeT NpoekTy «CTyJeHTChbKa pakeTay, MiJf 9ac PO3POOKH SKMX BHKOPHCTAHO PSI
BUCBITICHUX ¥ POSOTI METOAMYHEX NIAXOAIE A0 OPOEKTYBAHHS.

Auani3 smicTy Ancepramii

Jucepraniiina pobora cxianact aHOTall, BCTYIy, 3 po3ainis, BACHOBKIB,
COMCKY BHKODHCTaHUX /DKEpel Ta 2 ,z:onaTKiB 3aransHuil o6caT pobOTH CTaHOBHTH
201 cropisky, ocrosrull — 136 cropinok. Ciiucox BUKOPHCTAHAX IpKepen naniuye 133
HalMEHYBaHHS.

Y nepiioMy po3Jiiiii HPOBENIEHO aH&i3 CYJacHOro Cramy PO3BHTKY CBITOBOTG
CCrMeHTy cyOopGitambuux paket-HOCiiB. COpMynIs0BaHO OCHOBHI 3amadwi, ms
PO3B'A3GHHA HKWX BUKODHCTOBYIOTh 3a3HaucHi RiTANbHI AUApaTé, 4 Takow
OOIPYHTOBAHO aKTYAINBHICTh PO3B 3Ky IIMX 337139 Jis HAYKH i rOCTIO/iapcTBa YKpaiHu.
Onnvm i3 safiBaxnusliunx  pesynbratis posniny € pospobka xnacudixaropa
cyOopbiTanbEux paker-HOCIB 33 MAcO KOPHCHOrO BaHTaXy, BUCOTOM ANOTEI0 Ta
UPUSHAYCHHAM, 10 320e30e4y€e CUCTEMATHSANIIo T8 HODIBHSIIbHY XaPAKTEPUCTUKY
iCHYFOUHX KOHCTPYKTHBHHEX DiliCHE.

Y HApyToMy pO3Nini 2BTOpOM NPEACTABASHO METOHONOTIHO TNPOCKTYBAHHA
Cy60p6iTaJIBHHX PaKeT-HOCIiB y BATTIAN] 33raIbHOTO aliTOPHTMY, OJAHOTO Y BHIIISH
rpadigaol cxemy. IlpoamanizoBsso  ocoSamBocTi NPOLECiB  TIPOSKTYBAHEA
cy6opGiTanbHUX pakeT-HOCHE Y NOPIBHAHHI 3 paKeTaMH-HOCIAME, IPU3HAYCHUMH ISt
BURCJICHHS O00’€KTiR Ha HABKONO3eMHI OpGiTH. 3M0GYRAYEM TPONEMOHCTPORAHO
BiATOBIHICTS MPUHHATHX Y pobOTI TEOPEeTHYHWX HONOKEHh 1 MiAXOHIB 10
TCOPCTMYHOT OUIHKYM  XZPAKICPUCTHK TBEPAMX CyMUUCBMX DaKeTHUX [Aius
CKCHEPUMEHTaM, IO NOJATANM Y NpPOBENEHHI BUNIPOOYBaHb DAaKeTHHX JBHIYHIB
nanmpa. Pospobienc METOMdKy pO3paXyHKy ONTHMA&ibHO! 3 TOWKM 30Dy
PexuMy pOGOTH IBUTyHA FeOMeTpil CKPIILIEHOro 3apsy TBEPAOTO PaKeTHOro MATHBa
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aePOJMHAMITHAX XapaKTePHCTHK CyGOpOIiTANbHAX PAaKeT-HOCIB 3 BUKODUCTAHHSM
MeTOniB OfuMCIIOBaNTEHOI rinporasonuHamixd. OTpHMapEo 3HAYHHIL HaYKOBHIA



pE3yNbTaT, sAKHK 3abesnicgye 3MeHIIeHHsA koedimienta nobGosoro onopy Ha
HAaI3BYKOBHX IIBHAKOCTAX [UI1 aepoJuHaMiYHuX OOTIYHHKIB paKkeT Majoro
UOJOBXKEHHA,

Tperiii  posmin TpHCBAYEHO NMTaHHAM [PAKTHYHOTO  3aCTOCYBaHHA
pospolbneHKMX Yy ApYroMy pO3ELUH MCTOAMYHMX MIAXOHIB [0 LPOEKTYBaHHA
cybopOiTanbHuX paker-HOciiB. Bubip ¢axropis, mo MOXyTh BIUIMBAaTH Ha
epeKTHBHICTD 38CTOCYBAHHA [aHHX JiTampHUX anaparie  obIpYHTOBYETIbCA
OTPHMAaHWMH y PO3/iiii pe3ylbTaTaMH. Y TOH e 9ac, CyKyNHICTh YKa3aHux (PaKTopis
HE € BHUCPUHOX 1 BoHa MOXe Oyid [OUOBHCHE HOAIBIUMME HOCHKEHHAMY.
Ipencrasneno 3anexHICTh BIUIMBY IWX (DaKTOpIB Ha KOXEH i3 3aMpONOHOBAHMX
aBTOpOM Kiaacis CyOopOiTanbHHX pakeT-HOCHB, AKA AEMOHCTDYE KOMILIEKCHICTD
iAXOMiB, 3aCTOCOBAHUX Y AOCIiIKEHH.

Anani3 CTpyxTyps zucepTamil oBimumTh Tpo 1T BiAGOBIAHICTE DOCTABICHIM
3aj7jadaM Ta METi HAyKOBOTO JIOCII IDKSHHS.

Hanpuxiami KoH0To pO3ALTY OHCepTanilinol poboTH HaBeACHO BHCHOBKH, K
IiACYMOBYIOTh OTpHMaHi HayKOBi pe3ysbTaTi. Y 3araibHHX BHCHOBKAaX JUCEPTaLil
ysaralipHes] sHauyidl pesyisrary poboru B uinomy, ski BinoGpaxaors Haykoesl ta
[IPaKTHYHI JOCSTHEHHS aBTOpA.

HAuceprauiiina pobora Ilpopoxu Baagmciasa Apkanittosmua «Pospobrenus
METONWYHUX HiOXOJIB A0 MPOEKTYBaHHS CyOOpOITAIbHIX pakeT-HOCIiBY BignoBimac
cuemianbaocti 134 Agianiiina Ta paKeTHO-KOCMIHA TEXHIKa.

Hucepraniiiga po6oTa 3a CTPYKTYpOIO Ta 3MIiCTOM BijIOBiZac BHMOraM, €
3aBEPIICHOI HAYKOBOIO TPALICto, 11 PE3yIbIary CBIIYATH IPO HaABHICTH OCOOHCTOrO
BHeCKy 37100yBada y ranysi 3HaHb MexaHiuna iHKeHepis.

Hybaikanis Ta anpoGailin oCHOBREX pe3yasbTaTiB KucepTanil

OcnoBni marepianu nuceprauifiHnoi poGOTH BiHOOpPaXEeHO Yy 5 HayKOBHX
crarTax: 1 crari y KypHaui, gxull IHASKCYeThe ¥ HaykoMeTpugsin Gasi Scopus 1a

BXOIUTH O TpeThoro KeapTio (Q3) BianosinHo mo kiacudpikamii SCImago Journal,

Jmsk @

1 crarel y xypnani, sxull e Qaxosum spjannam gaveropll A s lngexcyeises y
HayxomeTpuuHil 0a3i Scopus (Q4) ta 3 crareil y daxoBux BHjaHHSX KaTeropii b.
OTpuMano DaTeHT Ha KOPUCHY MOJIENb, 110 IOJNATAE ¥ BEKOPHCTAHH] CyGopGiTansHux

PaKeT Ajis IePEXOIICHHs HeOaKaHuX KocMITHHX 00’ exTiB. J{o 3m06yTKiE aBTOpa CIIif
Bigrcctd 13 anpobauniiinux myGnixamiii 32 pesynibTaTaMu Y49aCTi ¥ KOHTpECaX Ta
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HayKOBo-npaKqumc KOH@epeHumx BCEYKPAIHCHKOro 1 MDKHApPOHOro piBHIB. Clix
HiZKpecuTH, o & Aonosinei asTopa Ha International A tronautical Congress 2021-
2024 poxiB TaKoXK IHIEKCYIOTHCS B SCOpUS.

Mogsa Ta cTHIL BUKJIA/IEHHS PE3YILTATIR

Hucepraniiina pobora Ilpopokm BranmcnaBa ApkafgifioBrmda HanHcaHa
YKpaiHCBKOI0 MOBOIO, Ma€ 3MICTOBHY LLIICHICTh Ta HOCIIiIOBHICTh.



Jucepraniliny pobSoty odopMiero BiRnoBiRHO {0 BEMOT Hakasy MOH Yxpainn

BizA 12 ciuns 2017 p. Ne40 «I1po 3aTBep/ukeHHs BUMOT 10 OMOPMICHHS JUCEPTAID».

BiacyTHICTh (HasiBHICTD) HOPYLIeHHS 3KaAEVidHOl AOOPOIECHOCT]

3a pesyneTaTaMHM aHaNi3y AWCepramiiHOi poboTm Ta myOrikaniii aBTopa
MOPYIHCHHS aKafemiusoi Ao0podecHocTi He BuABNicHO. Encmenty danpcudiranil uu
dbabpuxanii TexcTy B poOOTI BiICYTHI, IPO IO CBINYHTH BHCHOBOK NEPEBIpKH HA
[inariar 3a AOMCOMOICIC cHenianizopano! nporpamu StrikePlagiarism.

PosrisgHyBmM 3BiT NOAIOHOCTI 3a pe3yibTaTaMH IMEPEBIpKH AHCEPTaIliifHOl
poboru Ha texcrosi 30irm, Moxza 3polHUrs BUCHOBOK, WO jucepraiilina pobora
ITpopoxu BnamucnaBa ApkanifioBr4a € pe3ylnbTaroM CaMOCTiHHHMX JOCHipKeHb
31o00yBaya 1 HE MICTUTH eneMeHTiB Qanbcudikari, kommiasil, dabpukaiii Ta
nnariaTy. BukopuCTaHi ifiel, pe3yNbTaTH i TEKCTH IHIIMX aBTOPIB MAalOTh HAIEXKHI
HNOCHaHHA Ha BIAMOBIAHE JBKEpeIo.

3ayBaskeHHS /10 JHCEPTALIT

1. Ha om0 nymky v 22381 fucepTanilinol pofoTy HeaomineHO RIKHRATH CNOBO
«PO3POOIICHHSD, OCKLIBKM BOHO Ma€e CKOpillie TEXHIKO-eKOHOMIYHE Ul HOPMATHBHO-
bropoxparyyse 3abapeneuss, HiK Hayxose. Bsaxawo Olmsm spaymmm subopoM
BXKMBaHHS IO BIJHOIICHHIO 0 METOAMYHMX MIiJXOMIB JO MNPOEKTYBAHHA CIIiB
«pO3pOOKAY, KCTBOPEHHSY, «(QOPMYBAHHSY 200 «CHHTER.

2.V MeTi ZOCHDKEHH BKUTa KOHCTPYKIIIA « CYKYIHICTh METORWYHHEX IH X 0/(iB
i HpaKTHYHUX DeKOMeHJaliiy 3a BH3HAYCHHAM BiANOBINAC HOHATIIO KMETOROAONiA
—— BB&XAI0, 10 HOTo BxxuBaHHs Oyyo 6 JOpedHilMM i aKaJeMidHOTO CTHIIIO.

3., SasHavyeHe [ONOKEHHS LIOJO BIPOBAIKCHHA METONMKH BH3HAYCHHSA
ONTHUMAIBHUX MapaMeTPiB FeOMeTpii CKPILIUICHUX 3apAAiB 13 3ipKONONIOHIM KaHAIOM,
AKe TIOAGHO aBTOPOM Y KOHTEKCT! IIPAaKTHYHOI HIHHOCTI, He 3Haluo sifobpakenns 8
PO37lli, IPUCBIYCHOMY HayKoOBili HOBH3HI. Uepes e BpaKeHHS BiJ JOCATHYTOrO
pe3yIbTaTy € ASINOC (PparMEHTapHHM | BUICTOPONHCHHM BiJ 3araibHOl MeTomoNoril
JAOCIDKEHHsI, IO BIUIMBA€ HA IUICHICTD IMPEACTABICHHS HAYKOBHX 3M00YTKIB.
JouineHAM € UiTKe y3rOKCHHS BiANOBINHWX HOJCHKEHD NPaKTHYHOI IUHHOCTI 3
(GopMyIHOBaHHAMH HAYKOBOI HOBH3HH, OCOOIMBO SKIIO MAETHCS IPO €EMEHTH, IO
IPSMO BHILTHABAIOTE 13 PO3PO0NeHOT METOROMOTI.

4.V poboTi po3TIISHYTO BUKIIOYHO KOHCTPYKTHBHI BapiaHTH 3 BUKOPUCTAHHIM
KOMIIOZHTHHX MaTepiajlie i cTBopeHHs 060nonoK cyGopOiTampHmX paxer-HOCIs.
IIpore meropmonoris nocnimkenHs Morna 6 3100yt JOJATKOBY MHIHHICTH, SKOM
BPaxoBYBAia TAKOXK HIOGHCH po3poCii MEeTATeBHX KOPIYCiB. X 0Ua 3 HOTNIAAY MacoBol
KOCKOHAJIOCTI BHKOPHCTAHHA METAly HE 3aBXKIOH € ONTHMAIBGHHM PillEHHSIM, BOHO
MOKE BACTYHATA KODHMCHMM KOMHPOMICOM 3 opisiy Ha Haspi BupoGuuul

=

HOTY’KHOCTi, OONajgHaHHA Ta TEXHOJOriYHI mnpomecd. InTerpamis aHamizy sK
KOMIIO3UTHHX, TaK 1 MeTaJIeBUX 000JOHOK CHPHIIO GH KOMIUIEKCHIINOMY HiIXORY 10
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BUOOPY KOHCTDYKTHBHHX pIiicHb, INO MO3UTHBHO NO3HAYMIOCA Ha HayKOBil Ta
MPaKTHYHIA 3HAYYNIOCTI JOCIiHKEHH.

V3arancHIOIOUM BUKIIANEHe, 3a3HAueHi 3aVBAKEHHS HE 3MIHIOIOTH 3aralbHy
MIO3UTHBHY OLIHKY JEcepTanidHol poboTh, amKe 1l HAyKOBI T2 NPAKTHIHI PE3YIIBTATH
3aJHIHE0THCA BaiOMiAM BHECKOM ¥ POSBHTOK f&.}i’j’iiie

3araJgbHi BUCHOBKH

Beaxaw, o pucepramiiny poboty 3molysada cTymeHA AOKTOpa Qinocodil
ITpopokxu BnamucnaBa Apkanilioprya Ha TeMy «Po3po0ieHHS METOIMYHHX HiAXOIB
A0 TPOEKTYBaHHs CyOopOITABHAK PakeT-HOCIBY BHKOHAHO Ha BIHCOKOMY HAYKOBOMY
piBHi. PoboTa € 3aBepIieHHM HAyKOBHM JOCHIDKEHHsIM, PE3YIBTATH AKOIO MAroTh
TEOPETHYHY Ta NpPakTHIHy KiHHICTE 1 CHPAMOBAHI Ha PO3B A3a3HHA KOMIUIEKCHO!
HayKOBO1 3371a4i, [0 Ma€ BAKJIMBE 3HAYCHHA I PO3BHTKY raiy3i 3HaHb «Mexaniyna
imxeHepis». 3mict aucepramii He cCcymepeusThs OpUHUMEOAaM  aKajeMiuyHol
nobpodecHocTi, a i akTyalsHiCTh, HAyKOBa HOBH3Ha Ta NPAKTHYHA IIHHICTH
BINMOBINAIOTE BHMOTaM, BH3HAYEHWM MyHKTamu 0-9 «llopganky nDpucymKeHHS
CTYIIEHs foKTopa diocodil Ta cKkacysaHHs PilleHHs Pa30Boi CTIeNiani30BaHoi BUCHOL
paliy 3aKiIay BUIOT OCBITH, HAYKOBOI YCTAHOBH PO NPUCYIOKCHHA CTYHICHA JOKTODa
dinocodii», 3arsepmkenoro noctanosoo Kabinery Minictpis Ykpainu Bin 12 ciuns

3n06yBau IIpopoka Bnamwcnas ApkanifioBU4 3aciyroBy€ Ha IMPHCYDKCHHS
CTymens Hoxropa Gimocodil B ramysi 3Hass 13 Mexariuga IKeHepis 3a
cuenianbHicTio 134 Apianiifina Ta pakeTHO-KOCMIYHA TEXHIKa.

PermenH3enT:

KaHAMOAT TeXHIYHUX HayK,

JOTieHT Ka(e/ipH paKeTHO-KOCMITHHEX
Ta IHHOBALIMHUX TEXHOJIOTIH

yHiBepcureTy imeni Onecs [ongapa ; / IO0piit TKAYOB

Hiormiuc doyenma FOpia TRKAYOBA
30Cc8i0UyI0:

Yyenuil cexperap 5ICHOL pajH
JIHIIPOBCHKOTO HAIIOHAEHOTQF

JIOLIEHT | Tersna XOJAHEH
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