PEIIEH3IA
Ha aucepranito {y6poscekoro IBana JIMuTpoBHya
«Po3pobka eKOHOMIYHOT METOZMKH HPOEKTYBAHHS HAA3BYKOBOI YaCTHHH KaMepH
PIAMHHOTO PaKETHOrO ABUTYHA METOJAMH O0UYHCIIIOBAILHOIO MOJEIIOBAHHM,
nojaHy Ha 3100yTTa cTyneHs JokTopa dinocodii
3i cneniansHoCTi 134 ABianiifna Ta pakeTHO-KOCMiuHA TeXHiKa

AKTyanbHicTh TeMH aucepranii. Haykosi jociimkedHs, cnpsMoBaHi Ha
NiABUIICHHS €(EKTHBHOCTI PiJMHHMX DPakeTHHX MABWIYHIB, € aKTyalIbHUMH 3
KiJIBKOX KTI0YOBHX NPHYHH, 0COOIHMBO B KOHTEKCTI YKpaiHu. YKpaina Mae 3HauHuMi
TNOTEHIia]l y DPAKeTHO-KOCMiuHiii ramysi, ska € ONHI€I0 3 KJIIOYOBHX TIay3ei
BHCOKOTEXHOJIOTIYHOTO  CEKTOpa. BpaxoByloud  HasBHHH  JOCBiZ Ta
iHpacTpyKTypy, CIIPAMOBaHICTh Ha MOKPAIIECHHS PiIMHHUX PaKeTHHX ABUTYHIB B
VKpaiHi € JOriYHIM KpOKOM JUIf NTOJAJIbIIOr0 PO3BUTKY Ta 3MIlHEHHS 11 MO3HULi# y
CBiTOBiM KocMmiuHii iHmycTpii. ITinBuImeHHS €EKTHBHOCTI PiIMHHHX PaKETHHX
ABHIYHIB MOXE CIPHATH PO3BUTKY HOBHX TEXHONOrif i BHPOOHHUTBY
KOHKYPEHTOCIIPOMOXKHHX KOCMIiYHHMX CHCTEM, IO CIPUATHME EKOHOMIiYHOMY
PO3BHTKY KpaiHH. ¥ KOHTEKCTi Ii00ajbHOT KOHKYPEHIIil B aCpOKOCMiuHiH ramysi,
PO3BHTOK €(PEKTHBHUX PiJMHHMX PAKETHHX ABHUIYHIB MOJKE JONOMOITH YKpaiHi
3aiiHATH OLIBIN BIEBHEHI MO3MILIl HA CBITOBOMY PHHKY KOCMIYHMX NOCIYI Ta
TEXHOJIOTiH.

Han3BykoBi comna BifirpaioTh KIIOYOBY pOJb Y NpPOLECi CTBOPEHHS TATH
PiIMHHMM paKEeTHHM JBHUTYHOM. Y poOOTi aBTOp 3ayBaxkye, IIO TpaAuLiiHi
npodiiboBaHi comia BXE JOCATIIM JIMITy r€OMETPUYHO! ONTHUMI3allil, TOMy Y
Cy4aCHOMY pakeTo0yyBaHHi JOLJIHO BAKOPHCTOBYBATH COILIA 3 HECTAHAPTHOIO
(GOpMOIO 3 METOI MOAAIBIIOr0 30UIBINEHHS €(PEKTHBHOCTI PilMHHHUX pPaKETHHX
apuryHiB. OpmaM i3 BuAiB moxiOHMX comen € OararocexniiHi. CyTreBorO
npo0JIeMOI0, fiKa 3aBaXKa€ iXHbOMY IIMPOKOMY PO3NOBCIO/DKEHHIO, € BiICYyTHICTh
epECKTUBHUX METOUK POEKTYBAHHS ONTHMAIbHUX 0araToCeKIiHUX COMElL.

Y croeMmy JHociimkeHHi Ha TeMy «Po3poOka €KOHOMIYHOI METOIHMKH
NPOEKTYBaHHA HAA3BYKOBOI YacTHHH KaMEpH PiIMHHOIO PaKeTHOr0 BUTYHA

METOAAMH OOYMCIIIOBAIBHOIO MOJACMIOBaHHA» JlyOpoBcekuii IBan JIMUTpOBHY



IPOTIOHY € HOBY METOAMKY NPOEKTYBAHHs GaraTOCEKLiHHAX COMe, sKa IPyHTYEThCS
Ha METONaX IMCEIBHOTO MOJEIIOBAHHS i J03BONAE OTPUMATH KOHTYD COIUIA, IO
3a0e3neqyBaTHMe MaKCHMAJIbHY TATY NPH IIEBHAX KOHCTPYKTHBHUX OOMEKEHHSIX.

3B’5130k PoGOTH 3 HAYKOBMMH NpoOrpamMamu, nJaaHaMu, TeMmamu. Tema
AUCepTalii MOB'A3aHa 3 BUKOHAHHSAM JIEPiKOIOKETHOT HayKOBO-IOCHiAHOT po6oTH
«JI0CIiKCHHS IPOLIECB y IBHIYHHUX T2 €HEPTETHHHHMX YCTAHOBKAX KOCMIi4HOT
TCXHIKH T4 EHEPIrETHYHHX CHCTEMAX TOCMONAPYOro NpU3Ha4YeHHs Ha 0asi
HETpaIMLIiAHKX Jbkepen eHeprii», 2019-2021 poku (HoMep neprkaBHOI peecTparii
0119U101165).

HaykoBa HOBH3HA OTPHMAHMX Pe3Y./ILTATIB ONIArac Y HACTYITHOMY:

- IISXOM MOOYIOBH y JIOKANBHIN CHCTEMi KOOpIMHAT, 1OB’s3aHili i3
KPHBOJIiHIHHOIO rpaHHIIEI0 061aCTi, HOBOTO PO3MIHPEHOrO 00’eMy 3 po3mipoM He
MEHINE 3BHYAMHOrO CKiHYEHHOr0 00’€My BHEpIIE NOBENEHO MOMIHBICTE Ge3
3MCHILCHHS CTIHKOCTi pO3paxyHKy TOYHO BPaxOBYBATH KPHBOJIiHIHHY TpaHHIIO
PO3paxyHKOBOI 00JIACTi IIPH BUKOPHCTAHHI JE€KAPTOBHX CIiTOK:

- BOCpIIC I PO3paxyHKy OCbOBOI CKJIAIOBOI CWIM TSTH
GaratocexuiliHoro comia oTpuMaHO y3arajbHeHy GOpMyIy, SKka JO3BOJISE
31iHCHIOBATH PO3PAaXyHKH B 3aJIEXHOCTI Bijl KLTBKOCTI CeKI(il coma;

= BIICPIIE CIPOEKTOBAHO KOHTYpP ONTHMAIBHOTO O0ararocekmifHoro
comna JJis ABUTYHA MEPUIOrO CTYNEHS PaKETH-HOCIA 3 ypaxXyBaHHAM TPAEeKTOPii
NONBOTY Ta 33JaHUX KOHCTPYKTHBHHX OOMEKEHb.

IIpakTH4HE 3HAYEHHS OJIePKAHHX PE3YJILTATIB IOJIATAE Y HaCTYIHOMY:

- BUKOPHCTaHHS po3poliieHoi o6uncmoBanbHOi Mozerni, ska 6asyeTbes
Ha 3aCTOCYBaHHi J[CKapTOBHX CiTOK Ta MeTOAy pO3IIMPEHHX o00'eMiB s
NOCTAHOBKHM IPAaHHYHHX YMOB Ha KPHMBOJIiHiiHi# rpanuni pospaxyHkosoi obiacri,
JI03BOJISIE 3AiMCHIOBATH YHCENBHE MOJETIOBAHHS IBOBHMIPHOI Tedii HEB'A3KOro
CTHC/IMBOTO rasy HMIBHJILIE, aHDK iCHYIOUH MOJEIT, AKi peanizoBaHO B KOMEPLiHHHX

MaKeTax mporpam;



- 3aCTOCYBaHHA pPO3pO0JEHMX Mojenell, MeromiB Ta ITOPHTMIB
AOSBONIE  aBTOMATH3yBaTW IMpoOUEC NOOYIOBH  ONTHMAILHOTO KOHTYpY

OararocekuiifHoOro comia.

Cryniab o6rpyHToBanocTi HaykoBuX MOJIOKeHb, BHCHOBKIB Ta ix
AocToBipHicTh. Martemarnuni mozeni, dopMysoBaHHS 3a1a4, 3aCTOCYBaHHA
BIINOBIIHMX 3aKOHIB i CHIiBBiHOIIEHb Ta30BOi AMHAMIKH 3a0e3ne9yI0Th
OOTpyHTOBaHICTE Ta JOCTOBIPHICTH pesyNbTaTiB  HAyKOBOTO  JOCIiIKEHHS,
POBEACHOro y Mexax muceprauifHoi poGoru. Bepudixamis pesynsrarin
JOCITI/KEHHS NOKa3aia iXHI0 rapHy 361KHICTD i3 3araJibHOBiJOMMMHM, OTPHMAHHUMH
32 JIONOMOT0I0 IEPEBIPEHHX KIACHUHMX METOIB Pe3y IbTaTaMH.

Anani3 smicry aucepramii. Yci HeoGxinmi CTPYKTYPHi €JIEMEHTH, a caMe
QHOTALlis, BCTYII, YOTHPH PO3ILIH 3 TPOMIXKHAMH BHCHOBKAMH, 3arajibLHi BHCHOBKH,
CIIHCOK JtiTepatypu, y poboti J{yGposcskoro Isana JIMutposrua HaseHi. PoGora
npencraeneHa Ha 117 cropinkax, micruts 40 pucynkis ta 17 ta6mump. Crrcok
BHKOPHUCTaHHX JDKEPEIT CKNANAeThes i3 83 mosuiriii.

Ilepmmii po3in nocnimkeHHs NpUCBsUeHHil OrIALy iCHYHOUHX crocoGiB
IPOEKTYBAHHS TPANHLIAHAX MPODLTEOBAHHX COMEN PAKETHHX JBHTYHIB, 30KpeMa,
KIIaCHYHHX METOAY XapaKTepHCTHK Ta Meroxy Rao, a Takoxk nomyky HaiGinson
C(PEKTHBHOIO METOMY YHCENBHOTO MOJENIOBAHHA JBOBHMIPHO! TeHii HEB’S3KOTO
CTHCIIMBOTO rasy, sikuif Moxe OyTH 3acTocOBaHMM 1ii pO3paxyHKy mapamerTpiB
NPORYKTIB 3rOPSHHS Y PaKeTHOMY IBUryHi. Ha OCHOBi OTpUMAHHX HaHMX aBsTop
HaBOJHUTL apryMEHTH Ha KOPHCTE CTBOPCHH: HOBOI 00YHMCIIOBAIBHOT MoJe i Tevii
NPOJYKTIB 3rOPSIHHS, IO IPyHTYBATAMETHCS HA BUKOPHCTAaHHI JIEKApTOBHX CiTOK,
Ta METOAUKH IS IPOEKTYBaHHs HETpaauLiHuX Gararocekuifinux comne.

Y gpyromy posmimi i 9HCENBHOrO MOJIETIOBAHHS JBOBHMIDHOI Tedii
IPOAYKTIiB 3TOPSHHS B KaMepi JABHIYHA aBTOPOM TPOTIOHYETECA BHKOPHCTOBYBATH
CHCTEMY JBOBHUMIDHMX HECTalliOHApHUX DiBHAHb Eiiniepa Ta piBHAHHSA CTaHy
ineansHOro rasy. YucensHuii po3s’s30K CHCTEMH PiBHAHB ¥ PoGOTi 3AiHCHIOBaBCS
3rilHO 3 SBHHM METOJIOM CKiHYEHHMX 0G’€MiB TpH 3aCTOCYBaHHi AJITOPHTMIB

inrerpysanss PyHre-KyTTu TpeTporo mopsaaxy To4HOCTI Ta pekoHCTpyKuii WENQ



TPETBOTO MOPAAKY TOYHOCTI. OCKiNbKH JUIS IMCKpETH3AIIT pO3paxyHKOBOT 06acTi
aBTOP 3aCTOCOBYBAB ACKAPTOBY PETYJIAPHY CiTKY, y poOOTi BBOAMTHCS HOBHH METOS
TIOCTAHOBKH IPaHNIHHX YMOB Ha KPUBOJIiHiMHi# rpaHuii po3paxyHKoBoi o6macTi —
METOJ pO3MHPEHHX 00’eMiB. Bin 103Bonse 3ailiCHIOBATH SBHE iHTerpyBanus 6e3
BTPATH CTifKOCTi 06umcens. Bepudikamis 3anponoHoBanoi MaTeMaTHaroi MOZETi
NPOBOIHIIACE LIISAXOM PO3B°A3KY TECTOBHX 3a/ad Ta IOPIBHSHHAM OJEPIKAHHX
PE3yJIBTATIB i3 pe3yNbTaTaMH, OTPUMAHHUMH TpH 3aCTOCYBaHHI IepeBipeHux
METO/IB.

Tperii posmin poGotn Mictute pesymsTatéH pospobku Ta Bepudikamii
METOLMKH NPOEKTYBAHHS ONTHMANBLHOIO 0araTOCEKNifHOro HaA3ByKOBOTO COILIA.
BinmogigHO 10 anropuT™My METONHKM KOKHA CEKLif CcoIia arpOKCHMYEThCA
CTCNICHEBHM IMOJIHOMOM, KOE(illieHTH SKOTr0O € HEBIIOMAMH YHMCIaMH. IXHE
BU3HAYEHHS BIfOYBa€TbCs y XoONi iTepaTMBHOro Tpolecy pO3B’S3aHHS
GararoBuMipHOT 3anayi minimisawii, mix yac skoro mapamerpu MOTOKY IIPOAYKTIB
3TOPSHHS y KaMepi JBHTYHA PO3PaxOBYIOTECS i3 3aCTOCYBaHHSM HABENEHOI Y
TonepeHBEOMY PO3ijii MaTeMaTHYHOT Mozeni. KopexTHicTs pe3ynbTaTiB MeTORHKH
MiATBEPIKYEThCA TAPHOK 361KHICTIO OJepXKaHMX 32 ii JOMOMOTOI0 KOHTYpiB 3
THMH, 100 OyJIHM OTpUMaHi KJIACHYHUM METOHOM.

Y ueTBepTOMY po3aini AMCEPTALi IPEACTABIEHO PE3yNBTATH HPOEKTYBAHHSA
baraToCEKUiHHOro HaJI3BYKOBOTO COIUIA IS PiAMHHOTO PAKETHOIO JIBUT'YHA
NEPIIOro CTYNEHS PAaKETH-HOCiSA 3 ypaxXyBaHHSM KOHCTPYKTHBHHX OOMEXEHb Ta
TPaeKToOpii monboTy. IlOpiBHSAHHS e(EKTMBHOCTI CHPOEKTOBAHOrO COMIA i3
KIaCHYHAM OJHOCEKLiMHMM NpOoQibOBaHAM COIUIOM TIOKA3ad0 36iibIIeHHs
NiBUIICHHS MUTOMOro iMmyihCy nBuryHa Ha 1.6% y mnopiBHAHHI i3 COIIOM
KJIacH4HOI popMH.

Koxen 3 po3ziniB y3araisHIOETbCA Yepe3 MOCHII0OBHI IPOMiXHI BHCHOBKH,
IO BifOOPaXalOTh OCHOBHHH 3MiCT BMKOHAHOTO joCHimKeHHA. Ilimcymkosi
BHCHOBKH 3aCBifYyIOTh BHCOKHi PiBEHb YMiHHS y3arajJibHIOBaTH CIIOCTEPEKEHH,
NOBHICTIO Bifl0GpaXaioTh PE3yNbTaTH JOCHiDKEHHs, IIEPEKOHYIOTh B YCIHIIHOMY

BHKOHAHHI BCiX IIOCTABICHUX 3aBJaHb.



JleTanbHe 03HAMOMIICHHS 3 TEKCTOM AMCEPTAlifHOTO NOCIiPKEHHS, a TAKOXK
Horo mepeBipka 3a ZONMOMOrol0 akajeMivnOi cucTemu Strike Plagiarism narors
MiACTaBY KOHCTAaTyBaTH, IO MOPYIICHHS AKAaJEeMiuHOL nobpoyecHoCTi B poboTi
BifCyTHi. Takox He 3adikcoBaHO TekcTOBI 3aM03U4CHHS, IO HE MiCTATh IIOCH/IaHb
‘M 3raJloK BAKOPUCTAHHS BiAMOBIAHUX KEpPEIL.

Hucepraniiina po6Gora Jly6poBcrkoro Isama HMutpoBnua «Po3pobka
CKOHOMI4YHOi METOMMKH MPOEKTYBaHHS Ha/I3ByKOBOI YaCTHHH KaMepH PiAMHHOrO
PaKE€THOI0 IBUIYHA METOAaMH OOYMCIIOBAIBHOIO MOZENIOBAHHS» ITOBHICTIO
Bi/NOBizae cnewiansHOCTi 134 ABianiiina Ta PaKeTHO-KOCMIYHA TEXHIKA.

Ily6aixauis Ta anpo6auist ocHOBHUX pe3yabTaTiB Aucepranii. PesynsraTu
JHUCEPTALIHHOrO JOCINKEHHS ONPUITIONHEHO Y 5 HAYKOBHUX MyOTikamisx: aBi 3 Hux
OmyOmikoBaHi y BMIaHHI Kkareropii A, IO BXOZHTH 10 MDKHApPOIHOT
HayKOMETPHIHOI 6231 Scopus Ta BiTHOCHTLCS 10 TPETHOro KBapTImo Q3, TP iHmIi
— Yy BuJaHHAX Kareropii b. OcHOBHI pe3ynbTaTtw HOCTIIKEHHS BHCBITICHO B
JIONOBifiSIX HA 5 KoHGeperuisx: 1 Tesu nomosimi y 36ipuuky BCEYKpPaiHCHKOT
HayKOBOI KOH(epeHwii Ta 4 Te3u NONOBiAeH y 36ipHAKAaX MiXKHAPOIHAX HayKOBHX
KOH(epeHIriii.

3ayBazkeHHs 10 AMcepTALT

1. Cain 3asmaunry, wis Bepidikauii 3anponoHoBaHoro asTopoM METONY
And  MBOMIpHHX 3anau  Oinbm  jnouineHMmEM 6Gyn0 6 BHKOpHCTAHHS
CKCIEPUMEHTAILHOIO BiIOMO IOCTIIKEHHS, 4 He iHmMi uucenbHME MeTox
peanmizoBanuii B makeri Ansys Fluent. Taki poGotu e, HalpHKIIAL,
EKCIIEpUMEHTATIBHE NOCHikeHHs npuBesieHe B 38iTi NASA: Goodwin G., Creager
M. O., Wincler E. L. Investigation of Local Heat-Transfer and Pressure Drag
Characteristics of a Yawed Circular Cylinder at Supersonic Speeds / NACA RM
A55H31, 1956. — 45p.

2. Jlns BupimenHs onTumisaniitaoi 3a1aui He 3po3yMiso 3 ukM noB’s3aH0O
BUKODHCTAaHHA /I 3aJaHHd Mnpodimo KaMepd KyCOYHY MOJNiHOMIHATBHY
anpOKCHMAIIII0 3 TOYKAMH PO3PHBY MEPLIOT MOXiMHOT Ha MeKax ampocumariii 6e3

NPHB’ A3KH /10 3HAYCHH LBOTO CKA4Ka HA MEKi CeKiif. SIKIIO KOXKHa CeKLis CTOpIoE



MaKCHMAIbHO MOXJIMBE 3HAYCHHS TATH, TO TAKMH CKAYOK 3aJI€XKHTE B Ginbm
CEKTHHOTO PO3IIMPEHHS Ta3y HA CEKIIii PO TOMY BHKOPHCTaHHS LBOTO
napaMeTpa € JOLiIbHUM.

3. Tlpu pepudixauii 3ampononosanoro METOAy  NpPOCKTYBaHHA
GaraTocekuilfHoro coma na 6asi KOHTYpY COIlIa ABHTYHa-NPOTOTHIY — P/I-107 He
3po3yMine sk B Ge3posmipHiii (opmi BH3Hauamacs BEPXHS Ta HIDKHA MEXa
napaMeTpiB ONTHMI3allil, a caMe «3 IKMX KOHCTPYKTHBHUX MipKyBaHb Ta crienupiku
YMOB poOOTH JIBHTYHA BOHH BHOHPATHC.

3araabHi  BHCHOBKHM. VBaxHHI  aHanis TEKCTYy  JAUcCepTauiiHoro
JOCITI/DKCHHS. Ta OMyGNiKOBAHMX HAYKOBHX MATepiaiiB [a€ MiJCTABH BBAYKATH
mucepranito JlyGposcekoro Irana JiMutposrua «Po3pobka eKOHOMIUHOT METOIHKH
NPOEKTYBaHHA HAJA3BYKOBOI YaCTHHH KaMEpPH PiXMHHOIO DaKETHOro IBHTYHA
METOJaMH OOUYMCIIOBATILHOTO MOJE/IOBAHHS» CaMOCTIMHOW, 3aBEepIICHOI i
aKTYaJlbHOKO NPaleIo, WO Bianosinae BuMoram «IIopsAAKY NPUCYIKEHHS CTYIEHS
Aokropa inocodii Ta ckacyBanHs pilIeHHS pa30BOi criewiani3oBaHol BYEHOT panm
3aKyiajly BHINOI OCBITH, HAYKOBOI YCTAHOBH IO MPHCY/DKEHHS CTYHEHs JOKTOpa
inocodii», sarBepmienoro mocranosoro Kabinery Minictpis Vipainm ix 12
ciunst 2022 p. Ne 44, Binrax 1i aBTop, JlyGpoBcokuit IBan JIMHTPOBHY, 3aC/IyroByE
HA NPHUCYJDKCHHA CTYTIEHs AO0KTopa ¢inocodil 3i crreniansHocti 134 Asianiiina ta

PaKeTHO-KOCMi4HA TEXHiKa.

PeuenseHr:

KaHAuarT QizHKO-MaTEMaTHYHUX HAYK, JOLIEHT,

JOLCHT Ka(eIpH pakeTHO-KOCMIYHHX

i iIHHOBaUiUHKUX TEXHOJIOTi
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