PELLEH3Is
Ha aucepTarito €mis Muxaitna BitaniiioBuua
«MoJiemoBanHs ra30JMHaMIYHHX | TEMI000MIHHUX MPOLIECIB B ABUTYHI 3 LEHTPAJIbHUM
TiJIoM aBTO(aKHOT pakeTh», MOAaHy 10 3aXUCTy Ha 3100y TTA CTyNeHs J0KTOpa

dinocodii 3a cneuianbuicTio 113 [Tpukinagna maremMaruka
1. AKTyaJibHiCTh TeMH AHCepTaUii

AKTyalbHICTE TeMH aucepTailii oOyMoBieHa HEOOXIIHICTIO IIPOBEIEHHH
pO3paxyHKiB HOBOTO THITy Ha/UIETKMX pakeT - aBToQaxkHUX pakeT. B Takux pakerax
KOHCTPYKIMHI €JIEeMEHTH CIyryloTh NaJbHUM, II0 CHATIOEThCS B KaMepl JBHUIyHa
OPHUTIHAIBHOT KOHCTPYKUIT 3 IEHTAPIBHUM TiIOM (1[0 BUKOHY€ (QyHKII0 razudikaropa).
Ha croroanimiif g1eHs € motpe6a y BU3HA4YEHI ONTUMAIBLHUX MapaMeTpiB KOHCTPY KL
KaMepud JBUTyHa aBTo(axHoi pakeTH. [le MOMUTMBO Ha OCHOBI KOMII'FOTEPHOTO
MOJICTIIOBAHHA TaKHX MPOLECIB, L0 € 3MICTOM IMpejacTaBieHoi poboru. OTxke, Tema
pobOTH € Cy4yacHOIO, BiANOBiZa€ akTyaJdbHUM HanpsMaM IPHUKIAJHOT MareMaTHKH Ta

CMpsIMOBaHa HAa PO3BUTOK HAJUIETKUX PaKETHUX CUCTEM HOBOTO IOKOJIIHHS.
2. 3B’s130K po0OTH 3 HAYKOBHMH NMPOrpaMamMM, NJIaAHAMH, TeMaMH

Temaruka aucepTallii BiAMOBilac HAYKOBOMY HanpsAMy kKadeapu Ta BUKOHyBajach
y MekKax JepKOIODKETHUX TeM, MPUCBIUEHUX PO3BHTKY aBTO(GAXKHUX PAKETHUX CHCTEM I
BIOCKOHAJIEHHIO KOHCTPYKIil HaJUIerkuX HOCIIB 13 TOJIMEPHUMH KOPIyCaMH.
JlocmipKeHHS MPOBOIMIIMCH BIATIOBIIHO 0 TUTaHIB HaykoBOi poOOTH JIHIMPOBCHKOTO
HalioHalbHOTO yHiBepcuTery imeHi Onecs Tonuapa. IligrotoBka 3100yBaua
3/iiCHIOBANACS 3a aKPeIUTOBAHOK OCBITHRO-HAYKOBOKO MPOTpaMolo creniaabHocti 113

« Hpm(namla MaTeMaTuKa».




aKkaJaeMi4Hoi 100poyecHOCTI

Huceprauis €mus M. B. € uiIiCHOIO HAyKOBOK Mpalern, HAJIEKHUM YHHOM
3aBEPIICHOI0 | CTPYKTYpPOBaHOW. 3araibHuii o0car poOOTH cTaHOBUTH 123 CTOpiHKH
OCHOBHOTI'O TEKCTY, 110 BKIFOYAE BCTYI, TPH PO3/iIH, BACHOBKH, CITUCOK BUKOPUCTAHUX
JoKepel (72 HaliMeHyBaHHs) Ta goaarok. PoGora mictuts 31 pucyHok i 6 Tabnuus, ski
HA0YHO UTIOCTPYIOTH PE3yJIbTaTH J0CTiKEHb.

B 1 pozaini «Ornsa niTepatypu CTOCOBHO TEHJIEHITH /10 CTBOPEHHS JIETKUX pakeT
HOCI{B Ta MUTAaHHA PO3pOOKH ABHTYHHHX YCTAHOBOK SIKI BAKOPHUCTOBYIOTH aBTO(aKHMIA
MPUHLMID TIOJAHO OINIAL PO3BUTKY HAIETKUX HOCIIB Ta KOHUENLil aBTO(aXHOro
JIBUTYHA; OOIPYHTOBAHO JIOIUIBHICTH BHUKOPHUCTAHHS TONIMEPHUX OOOJOHOK SIK
€JIEMEHTIB, 1110 MOXYTh BUKOHYBATu QyHKLit0 naabHoro. Onucano naboparopHuii 3pa3ok
JIBUTYHA 3 LUCHTPAILHUM TIIOM-Ta3u@ikaTopoM i MPUHLIMII HOro poOOTH, BUOKPEMIIEHO
crienngiky MaTeMaTuuHoT MoCTaHOBKU. Hanpukinii po3ainy chopMyiboBaHo 3a1adi, sKi
Jani  po3B’A3ylOThCA  3aco0aMH  TEPMOJWHAMIYHOTO  aHajlizy Ta  YHCEIBHOTO
MOJIEJTFOBAHHSL.

B 2 posaini «Po3paxyHOK TepMOAMHAMIYHUX MPOLECIB B paKETHOMY JBHUTYHI 110
BUKOPUCTOBYE IIOJIMEPHE TMaJWBO» OINUCAHO MOJEIb PIBHOBAXHOTO 3TOPSHHSA
MOJIMEPHOr0 MAllbHOIO 3 HHU3KOK TBEPAMX OKHCHIOBaudiB, BHMKOHAHO pO3PaxyHOK
cTeXioMeTpii, pIBHOBaXXHOIO CKJIaay Ta TEPMOJIMHAMIUHMX TMapameTpiB (Temrmeparypa
MPOAYKTIB, CEPEIHS MOJIEKYISpHA Maca, TEMIOEMHOCTI, XapaKTepHUCTUYHA MIBH/IKICTh
touo). IlpoBeaeHO NOPIBHAHHA KUIBKOX Map «NaliBO—OKUCHIOBaY» 1 BiaiOpaHo
KoMOiHaWii 3 HaWKpaluMMU EHEPreTUYHUMM TIOKa3HWUKaMM; OTpUMaHi JaHi jaii
BHKOPUCTOBYIOTBCS SIK BHXIiJHI I8 YHCEIBHOTO MOJICIOBAHHS 32 JIOTIOMOTOIO
KOMEpLiHHOro MporpaMHoro 3abe3rneyeHHs.

B 3 posxgini «MarematnuHa Ta KOMI''OTEpHa MOZENl Ta30JAWHAMIYHUX |
TEIUIO0OMIHHHX TIpoLECiB B aBTO(GaXHOMY JIBUTYHi» moGymoBaro mpoctopoBy CFD-
MOJIE/Ib KAMEPHU 3rOPSIHHA 3 EHTPATLHUM TIJIOM Y CEpPEIOBHIII MakeTa Ansys, 3 OTUCOM
reoMeTpii, CITKH, TPAaHUYHUX YMOB i IPUIHHATOT MOCTAHOBKU MoJENi TypOyJIeHTHOCTI. 3a

pe3yisrataMu  cepii  OOYMCITIOBAIBLHUX  CKCIICPUMEHTIB HABEACHO TIOJNS  THCKY,




TeMIepaTypu W IIBUIKOCTI B KaMepi Ta COIUT, OIIHEHO TEIUIOBI HaBaHTaXXEHHS Ha
nmoBepxHio rasudikaropa. Ha miacraBi cepiif mapaMeTpUYHMX pO3paxyHKIB IOJaHO
iHJKeHepHI pekoMmeHjauii moao koHdirypauii razudikamiitHoi kamepu Ta poboyux
PEKUMIB.

[Mlono axameMiyHoi J00OpOYECHOCTI: TEKCT O(GOPMIEHO 3 KOPEKTHUMH
MOCHIIAaHHSAMH, 3BIT 3 TepeBipkW 3a aonomorow cepicy StrikePlagiarism 3acBigums
opnriuanmocn poboru. Omike, QuUCEpTallis CTAHOBHTh 3aBEpLICHE CAMOCTIiHE

JOCIIKEHHS 3 JOTPUMAHHAM aKaJeMiuHUX HOPM.

4. Ouinka oOOrpyHTOBAHOCTI HAyYKOBHX TMOJIOKeHb, BHCHOBKIB Ta iX

AOCTOBIpHICTH

HaykoBi moOJ0XKEHHS Ta BHUCHOBKHM JAucepTaulii cpopMylbOBaHO Ha IiJCTaBi
KOMITUJIEKCHOT MaTeMaTU4YHOT i KOMII FOTEpHOT MOJIe/i MPONUECIB Y ABUTYHI aBTO(GaXHOr0O
Tuiy. Mozens cnupaeTbes Ha piBHAHHA Hap’e—CTokca 17151 cTucaMBOro TypOyleHTHOro
MOTOKY 3 €HEPreTHYHUM PIBHAHHAM, 110 € KOPEKTHOI (hi3MYHOK MOCTAaHOBKOK 3ajadi
BHYTPILIHBOT aepora3oJMHaMiKM KaMEpW 3ropsiHHsA, 1 peanizoBaHa B KOMEpLiHHOMY
nporpamuomy nakeTi ANSYS. KopekTHICTh MOCTaHOBKH 3a0€3MeUeHO YiTKUM 3aTaHHIM
TpaHUYHUX YMOB 1 OOTPyHTOBaHMM BUOOpPOM Mojeneit TypOyJeHTHOCTI; MPOBEICHO

NepeBipKy Ha CITKOBY 301kHICTb 1 IEPEBIPKY €HepreTHYHUX OalaHCiB.
5. HaykoBa HOBH3HA OTPHMAHHX ABTOPOM pe3y.IbTATIB

Juceprauiiina po6oTa MICTUTEL HOBI pe3ynbTaTi y cdepi mpuKIagHol MaTEMaTHKH,
MaTeMaTUYHOro i KOMIT FOTEPHOTO MOJIETIOBAHHS MPOIECIB VY JBUTYHI aBTO(aXHOTO
Tumy. CyTh HAyKOBOT HOBU3HM IOJIATAE B TAKOMY:

1. TToOynoBaHo 4YHCENbHY MOZENb, IO OMHUCY€ Tra3oAMHAMIYHI i TeriooOMiHHI

MpoIIecH B KaMepi IBUTYHA aBTO(akHOT pakeTH 3 YpaXyBaHHAM IIEHTPaTBHOTO Tijla

(rasudikaniiiHoi kKaMepH) Ta TMepexoay MOJIMEPHOro MaluBa 3 TBEPIOr0 CTaHy B

PIAKMIA 13 TEIUIOBOK B3a€EMOJIEIO 3 KOPITY COM LEHTPAIBHOTO Tijla.




2. Bnepme MeroJaMM  MareMaTHYHOTO  MOJICTIOBAHHS  JOCHTIDKEHO Tiepebir
ra3oIMHaMIKH i TerJa000MiIHY MPOAYKTIB 3rOPSHHSA HOBOTO MOJIMEPHOTO MalHBa
Ta BCTAHOBIICHO 3aKOHOMIPHOCTI PO3MOALTY TEIUIOBMX 1 MIBUAKICHUX TOJIB 115
PaKeTHUX ABUTYHIB 3 aBTOPAXKHOIO CXEMOIO.

3. Brnepue 3aco0aMu KOMI'HOTEPHOIO MOZEIHOBAHHSA MiATBEPIKEHO €(PEKTUBHICTH
3aCTOCYBaHHA ra3u(ikoBaHOro MOJIMEPHOro MaJIbHOTO Ui aBTO(aXKHUX IBUTYHIB:
MOKa3aHo, IO TOEIHAHHS MOJIIMEPHOTO MalbLHOTO 3 TBEPIAMMH OKHCIIOBaYaMH
3abe3nedye nutoMuit immyasc 240-280 c; po3paxoBaHO MIBHIKICTH rasudikarii
nojieTuaeHy B razudikauiitHiii kamepi; OKpeMO OKPECJIEHO IMiJIBUIIEHHS MacoBOT
JIOCKOHAJIOCTI PAKeTH 3aBISKHU BiJICYyTHOCTI METaJIEBUX MAJIUBHUX OaKiB.
CyKynHICTB HaBEIEHUX TMOJIOKEHb (opMmye ocoOucTuii BHecok 3700yBaua Ta

PO3IIMPIOE IHCTPYMEHTApIH IPOEKTYBaHHS i aHalli3y IBUTYHIB aBTO(QaKHOTO THITY.
6. IlpakTH4yHe 3HAYEeHHS OJepP’KAHUX pe3yJbTaTIiB

OTtpumani pe3ynsTaTd MaloTh NMPUKIAJAHUNA XapakTep 1 MOXYTh Oe3nocepeaHbo
BMKOPUCTOBYBAaTHCSl Mijl Yac MPOEKTYBaHHSA Ta JOBEJACHHSA Mpale3laTHOCTI JABUIYHA
aBTOG@XKHOIO THUITY 3 IIEHTpaJIbHUM TiloM. OmHcaHi MareMaTUYHa i YuceIbHa MOJIEi
Jal0Th 3MOry KUIBKICHO IIPOTHO3YBATH MOJIS TUCKY, TEMITEPATYpPH i MIBUIKOCTI B KaMepi
Ta COIUI, OLIHIOBaTH TETUIOBI MOTOKM Ha eJIeMEHTaX ra3ugikauiifHoi KaMepH, a TaKox
BM3HAUaTH IIBUAKICTH rasugikauii noigiMepHoro mnajabHOro i poGouwii gianma3oH
MMUTOMOTO IMITYJIBbCY, 110 HEOOXIAHO A1 BUOOPY peXUMIB i MaTepialliB By3IliB JIBUTYHA.
Ha ocHOBI 0OuYMCITIOBAaIbHUX EKCMICPUMEHTIB MOXHa (QOpMY/IIOBaTH  iHKEHEPHI
peKOMeHIallii 1010 palioHAILHUX KOHCTPYKTHBHUX TTapaMeTpiB razudikamniitHoi kamepu
Ta KaMepH 3TOpsAHHSA, NPHAATHI JUIS 3aCTOCYBaHHS Ha CTalifAX KOHUIENTYaJbHOTO W

JETAJIBHOTO MMPOEKTYBAHHA.




7. OnpuroIHeHHs pe3yJbTaTiB AucepTaliiHol pobdoTH

Pesynbratu poOOTH BUCBITIIEHO HAa BCEYKPATHCHKUX 1 MDKHAPOAHUX KOHGEpeHIIAX
Tay CTaTTAX PELEH30BaHUX JKYPHAJIIB, 1110 1HAEKCYIOTHCS MUKHApOAHUMU Oazamu. O6csr
i piBeHb myGaikauiii € gocrarHiMu s kBatidikauiitnoi po6otu piBas PhD.

[Tomani crarTi Ta Marepiajan JOMOBLAEH OXOIUIIOIOTH KIIHOYOBI pe3yJIbTaTH
nncepTauiT: TEPMOAMHAMIYHI ~ PO3paxyHKH, [MOCTaHOBKY Ta peanizauito CFD-
MOJICTTFOBAHHS, @ TAaKOXK OTPHUMaHi iH)KEHEpPHI pekoMeHjarlii. BUCHOBKH, HaBeJeHi Y
JMCEpTalii, KOPEIITE 13 onmyOIiKoBaHUMH JaHUMH. TeMaThka ONpUITFOAHEHUX podiT
Oe3rmocepeIHbO BIAMOBIIAE TIPEAMETY JOCTIKEHHS - MOJACITIOBAHHIO Ta30{MHAMIYHUX i

TEM1000MIHHUX TIPOLIECIB Y ABUTYHI aBTO(AKHOTO TUITY 3 LEHTPAJILHUM TLJIOM.
8. 3ayBakeHHs Ta nobakKaHHS

1. V nuceprallii He BKa3aHO KW THI JilleH31] BUKOPUCTOBYBABCS Ha KOMEpUiiHuUI
MpOrpaMHUl makeT Ansys B SKOMYy OyJIM TIPOBEIEHI YHCEIbHI MOJEITIOBAHHS
(cTyAeHTCBbKA, akaJaeMiuHa, Yd KoMepliiHa Bepcii). BapTo ue 3asHauuTH i, 3a
HAsSBHOCTI, 10/IaTH JIOBIJKY BiJl yCTAHOBU — OTPUMYBaya JIilleH3ii.

2. TlpmitHATe MPUITY LIEHHS TIPO HAIXOIKEHHS KOMIIOHEHTIB Y ra3ugikoBaHOMY CTaHi
notpedye oOrpyHTyBaHHsA. B peanpHiit KoH]irypamii MOXKINUBE MOTpPATUISHHA
MajavBa y NMacTonofiOHOMY 4H piAKOMY CTaHi 3 NMOJaJblIMM BHUIIapOBYBaHHAM. B
TakoMy BHUIAAKy ciaig Oyjlo OM po3misiaTH 3ajady TOpiHHSA MacTornoaiOHOro
nanuBa. OTxe, cinia Oyino OM 3a3HAYUTH MEXKi 3aCTOCYBaHHS MOTOYHOI MOJENI, Ta
JIETaNBHIIIE JOCTIAMTH MeXki (a30BUX IEpexodiB B KOHCTPYKIi JBUTYHa B
MOZAAJBIINX 10CTIKEHHSIX.

3. B amceparuii mpoBeaeHi poO3paxyHKH JUIS 3MEHIIEHOI JlabopaTopHOi Mojeni
nBuTYHA. Bapto Gyiio O 3a3HaYMTH XapaKTEPUCTUKN PAKETH JJIA SKOT TECTYEThCS
Takuii 3MEHIIEHWH JABWUTYH, a TaKOX MOpPIBHATH #Oro 13 MoBHOMAcCIITaOHUM

JABHUTYHOM IJIA paKCTH-HOCiﬂ.




9. 3arajJbHi BHCHOBKH

Juceprauiiina po6oTa BUKOHaHAa Ha HAJIEKHOMY HayKOBOMY piBHIi: MocTaBlieHi
3aBJaHHA PO3B’A3aHO, pe3yJIbTaru oOrpyHTOBaHO Ta anpoboBaHo. OTpuMaHi HayKOBi
MOJIOKEHHS MaroTh O03HaKM HOBM3HH, a c(OpMYyIbOBaHI BMCHOBKM — [pakTHYHE
3HA4YEeHHA JUIA PO3paxyHKy pEXHUMIB poOOTH JBUTYHIB aBTO(h@XHOTO THMY. 3MicT
nucepTauﬁ' €mus  Muxaiina BiranifioBuua  «MojemoBanusa  ra3oMHaMiuyHuX i
TEMJIOOOMIHHMX TIPOIECIB B JBUTYHI 3 LEHTPAIbHUM TiIOM aBTO(@XKHOT pakeTH»
BiANOBiAae BciM BUMoram «Ilopsiaky NHpHCy/DKeHHS CTymeHs Joktopa dinocodii Ta
CKacyBaHHS PIIIEHHA pa3oBOl CIEliali30BaHOI BYEHOI paauM 3akiaay BHIIOI OCBITH,
HAYKOBOI YCTaHOBM TIPO TNPUCY/DKEHHS CTYTNEHs JokTopa ¢inocodii», 3aTBepIKeHOro
nocranoBoro Kabinety MinictpiB Yipainu Big 12 ciuns 2022 p. Ned4 (3i 3minamu).

3n00yBay €meupr Muxaiino BiranilioBuy 3aciyroBye Ha MPHUCYUKEHHS CTYTICHS

noktopa ¢inocodii 3a cnemianbHicTio 113 [Ipukiaana MaTemaTnka.

Peuensent

JloueHT kadenpu aeporipomMexaHiku

Ta €HEproMacoIepeHocy
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