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Ha JucepTanito €mis Muxaiina Bitaniiosuya
«Mope110BaHHS ra30MHAMIYHEX i TeNI00GMIHHHX IpoleciB
B IBUT'YHi 3 HEHTPAJIBLHHM TLJIOM aBTO(aKHOT paKeTH»,
IIOJIaHy 10 3aXUCTy Ha 3100y TTs CTyIEeHs ToKTopa dinocodil
3a crerianbHicTio 113 TIpukinansa MaTemaTuka

AKTya/llbHICTh TeMH JHcCepPTALIT

AKTyaslbHICTh TeMH [ucepranifinoi po6otu M.B. €mis mor’szaHa 3
PO3pOOKOKO HOBITHBOTO PaKETHOTO [BHUIYHA, LIO MPALO€ 3a aBTO(GAKHUM
npuHIUnoM. Tpaauuiiini pakeTu-Hocii MalOTh 3HAYHY YaCTKY KOHCTPYKTHBHOI
(macuBHOi) Macu, sKa IIclas BHKOHAHHS CBOe€l (yHKLIl Bigkumaerscs i
MepeTBOPIOETHCS  Ha KocmivyHe cMiTrd. Konmenuis aBrodaxHoi paxetn
IPOMOHYE  PO3B’A3aHHA L€l  mpobiaeMu  IUIIXOM  “caMochajieHHs”
KOHCTPYKUIMHUX eIeMEeHTIiB (MaluBHUX OakiB) y Ipoleci MOMbOTY — BOHH
CIYyryioTh TBepAUM maubHUM. KOHCTpyKIii KaMepu Takoro [JBUIYHA
nepesdavyae HasBHICTh LIEHTPANBHOIrO TiNa, IO BHKOHYE pONb rasupikaropa
nanpHoOro. Hespakarouu Ha Te, IO ra3ofMHaMIi4Hi i TeINI0oOMiHHI mpolecu B
aBiallifHUX | pakeTHUX ABUIYHAX Oyiu npeaMeToM 0araTboxX DOCIIIIKEHb,
MpeJcTaBjieHa OpWIiHANbHA KOHCTPYKIS KamepW MBUI'YHA paHile He
JOCIIKYBanack i 1oTpefye BH3HAUEHHS pPALiOHANBHUX K TEOMETPUUHHX
XapaKkTepUCTHK, TaK i ITapaMeTpiB TepMOra3oJHHAMIYHKUX TIPOLIECiB.

JUisi - posB'szaHHs  Takol CKJIAJHOI, MDKIMCUMIUTIHAPHOI HAyKOBO-
TEXHIYHOI 3ajayi, fKa Mae 3HAYHMN [PAKTUYHMHE IOTEHINAN, JOLIIHHO
BUKOPHCTOBYBATH METOAM MATEMAaTHYHOIO 1 KOMII'IOTEPHOIO MOJIEIOBAHHS
IPOLECiB ra30BOi NMHAMIKM i TemIoOOMiHy, 110 TPamuI[ifHO BiZHOCHTHCS M0
mpeaMeTHOT obacTi (axiBLiB 3 IPUKIaHOI MaTeMaThKi. Po6oTa nmpucBsueHa
CTBOPEHHIO MaTeMaTHYHUX MOJIEJIEH Ta METOAUK PO3PaxyHKY i JOCITiIKEHHIO
BHYTPIIUHIX [IPOLIECIB y KamMepi 3rOPSHHS HOBOTO THITY JBHUTYHA 3 LEHTPAIBHAM
TioM (rasudikaropom). Omxe, TeMaTvka pPoGOTH € aKTyaIbHOM i pPO3BUBAE
CyJacHMH arapat HPUKIanHoi MaTeMaTUKH U HOCIiIKEHHS HOBUX PeanbHUX
aBTO(a)KHUX aePOKOCMIUHMX CHCTEM.

3B’5130K poGOTH 3 HAYKOBHMH NPOrpaMaMH, IJIaHAMH, TEMAMH

JloCIiKeHHS, ~ pe3ynbTaTW  AKOTO IpeACTaBieHi B JMcepTalii,
BUKOHYBAJIKCS BIATOBIHO OO TEMAaTHYHOrO IUIaHy HAYKOBHX AOCIIIDKEHb
JIHINPOBCEKOTO HalioHANBHOTO yHiBepentery iMeri Onecst I'onuapa. 30Kkpema,
pobora npoBoauIIacs B paMKax JBOX HayKoBO-mocHimHux TeM: «TeopeTudre Ta
CKCIIepUMEHTalbHe  OOIPYHTYBaHHS  aBTO(@XHUX  [BUI'YHHHX  CHCTEM
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BiBeZIleHHs  00’€KTiB 3  HHM3BKMX HABKOMO3eMHHX opbity (2020-2022
pp., Ne m/p Ne0120U102254) ta «OGrpyHTYBaHHS MpPOEKTHO-OAiCTHIHEX
mapaMeTpiB  HAJIETKHX —PAaKeT-HOCIB 3 IONIMEpHUMH  KOpPIycaMu 3
YPaxyBaHHSIM aepoJMHaMIYHUX Ta TeImIoQisuyHuX e(ekTiB Ha armocdepHii
pisHL»  (2021-2023 pp., Ne 0121U109770). Tema nucepramii mos’s3ana i3
3asHaueHuMu HJIP 1 e ix JoridamM mIpOmOBXEHHSM, WO CBiTYWTH IIPO
BIANOBIZHICTE POGOTH MPIOPUTETHHM HATPAMAM HAYKOBHX JOCIIIKEHE
YHIBEPCHUTETY Ta Jep)KaBHUM IIPOrpaMaMm y ranysi paKeTHO-KOCMIiYHOT TeXHIKH.

Ouinka smicTy aucepranii, ii cTpyKTypH Ta 10TPHMAaHHS NPHUHIHIIB
aKaaeMiyHol 1o0OpoyecHOCTI

Crpykrypa 1 3micT pgucepraniiiHoi po6oTw, IO pO3TIANAETHCS,
Bi/INOBINAIOTH ITOCTABJIEHIH METi Ta 3aBJAHHAM HOCIIUKeHHS. PofoTa JTOrigHO
CTPYKTYpOBaHa i CKIafa€Thes 3i BCTYIy, TPhOX PO3ALNIIB, BUCHOBKIB, CIHCKY
BHKOPHCTAaHUX JDKepelsl oOcsrom 72 HaiiMeHyBaHHS Ta aomatka. IIoBHME o6csr
OCHOBHOTO TeKCTY — 123 CTOpiHKH, BKIFOYHO 3 31 pUCYHKOM Ta 6 TabauIsaMu.

Y BCTymi Ta IeplioMy pO3Miji HMpeACTaBIEHO OIS CYYacHOTO CTaHy
npobieMaTHKK: TeHAEHUIl PO3BMTKY HAJJIerKHX paKeT-HOCiiB, ictopiio Ta
KOHLEIIIO aBTO(Y@XHUX PaKeT, KOHCTPYKIIIO eKCIIEPUMEHTATBHOTO JIBUTYHA 3
HEHTPAIbHUM  TUIOM, @ TaKoX OKpecieHo crenuiuni  mpoGremu
MaTeMaTHYHOTO MOJIEIOBAHHS TaKUX CHCTEM.

Hpyruit posmin mpucBsdeHO pPo3polui aHATITHYHOI TepPMOXMHAMIUHOL
MOJIeJIi 3TOPSHHS TT0JTIMEPHOTO TAIKBa Ta OOIPYHTYBAHHIO BUXIJHUX IAHUX JUIS
MaTEMaTUYHOI'O Ta YUCENBHOTO MOJENIOBAHHA — IIPOBEAEHO TEPMOAMHAMIUHI
PO3paxyHKH, BU3HAYEHO PIBHOBaXKHMH CKIaJI MPOLYKTIB 3rOpSHHS i KIIOYOBI
napameTpy IpoLecy Ul Pi3HUX KOMOIHALIHM MaJIbHOTO ¥ OKHCHIOBAYA.,

Tperiit po3zin MicTHTE OnmMC MaTeMaTHYHO! MOJENi ra30AMHAMIYHUX Ta
TEINIOOOMIHHMX MpOLECiB y KaMmepi aBTO(G@KHOTO ABUTYHA 3 IEHTPATBHUM
rasudikaropom. Haseneno neranshy uncensny CFD-momens (ANSYS Fluent),
pesynbTaTH cepii OGYMCIIOBATBHMX eKCIIEPUMEHTIB Ta aHANi3 pO3MOJiLY
IIapamMeTpiB MOTOKY B KaMepi.

Y BHCHOBKax y3arajbHEHO Pe3yIbTaTH HOCIIIKEHHS Ta CHOPMYITHOBAHO
OCHOBHI HayKOBI ITOJIOXKEHHSI, 10 BUHOCATHCS Ha 3aXHUCT.

Marepian nucepranii BUKIageHo JIOr9HO i MOCTiZOBHO: Bix TEOPEeTUYHHUX
3acajl 0 OTPMMaHUX aBTOPOM HOBHX HAyKOBHX pesyinbTaTiB. Taka cTpykTypa
JI03BOJISIE YUTAYEB] JIETKO IPOCTEXMTH XiX AOCIIKEHHS Ta 3pO3YMITH OCHOBHI
NOJIOXKEHHs poboTH. 3100yBad AEMOHCTPYE 37aTHICTH KPUTUYHO aHaJli3yBaTH
iH(OpMaIlifo, BHOKPEMIIIOBATH TOJNOBHE i (DOPMYIIOBATH CAMOCTiHHi HayKOBO
O0IPyHTOBaHI BUCHOBKH.



JucepTanT JOTPUMY€EThCS IPUHITAINB  aKageMiqHOl J0OpOYecHOCTi Ta
KyJIbTYpH HAyKOBOro IMCbMa. Y POOOTI NPeNCTaBIeHO JHMIIE pe3yIbTaTH
BJIACHUX JIOCJII/PKEHB; yCi 3amo3u4eHi ifel ¥ TEKCTH iHIIUX aBTOPIB HANEKHUM
YUHOM TpouuToBaHo. O3Hak MOpYIIeHHS akageMiqHol mToOpodYecHOCTI
(mnariaTy, danscudikariit Tommo) y auceprarii He BUSABIEHO.

HaykoBa HOBH3Ha OTPHMaHHX aBTOPOM pPe3yJIbTATIB

Hucepranifina po6oTa MiCTUTh 3Ha4YHY HAyKOBY HOBH3HY. Y Hill Brepiie
MPOBEJIEHO  KOMILJIEKCHE  4YHCEeNbHe JIOCHTIDKEHHS pobo4Mx  IpoleciB
aBTO(@XHOrO PaKeTHOro JBWUTYHA, M0 TOEJHYE Ta30AWHAMIYHI Ta
TEIIOOOMIHHI SBHINA TIPU TIOCTYIIOBOMY BHIOPSIHHI ITIOJiIMEPHOTO MajuBa —
KOHCTPYKTUBHOrO eyieMeHTa JBuryHa. OCHOBHi HOBI HayKOBi pe3yibTaTh
TOJIATAKOTh Y HACTYITHOMY:

1. Brepuie mofy1oBaHO YUCeNbHY MOENb, [0 ONUCYE Ta30 AHAMIYHI #
TEIUIOOOMIHHI TIPOLIECH B KaMmepi JABHI'YHA aBTO(aXHOI pakeTH 3
ypaxyBaHHAM II€PEXOJly TOJIMEPHOrO MajguBa 3 TBEPHOTO CTAaHy B
pinkui Ta fforo TenIoBoi B3aEMOIT 3 LEHTPATILHUM TiJIOM.

2. Briepmie MeromaMu MaTeMaTHYHOTO #H YHCENBHOTO MOJETIOBAHHS
JIOCII[DKEHO Ta30[MHAMIKy Ta TeIUIooOMiH NpOAyKTiB rasudikamii
HOBOTO  IMOJIMEPHOTO TanuBa, IO [Jajl0 3MOrYy BCTaHOBHTH
3aKOHOMIPHOCTI PO3MOAINY TEIUIOBUX 1 Ta30AHHAMIYHMX IIONIB Y
Kamepi JBUTYHA.

3. Bnepue KOMII' FOTepHUM MO/JIETIOBAHHAM HIATBEPIKEHO
e(eKTUBHICTh 3aCTOCYBAaHHS Tra3u()iKOBAHOrO MOJNIMEPHOTo INaIUBa
JUisl aBTO(Q@XKHUX JBUTYHIB: IIOKa3aHO, IO MOEIHAHHS IIONIMEPHOTO
MajauBa 3 TBEPAMMHM OKMCHIOBa4YaMyu 3abesledye MHTOMHM iMITyIIbe
240-280 ¢; pospaxoBaHa MIBHAKICTh rasudikauii momietuneny 20 Mmm/c

raparye e(ekTHBHYy poOOTy MHBHIYHa 1 IIOKpallye MacoBy
JIOCKOHAJIICTh PaKeTH IIUISIXOM - BiIMOBH Bill MeTAJEBUX IAJIUBHUX
Oaxis.

3aszHa4yeHi pe3ybTaTH OTPHMaHiI aBTOPOM CaMOCTIMHO i € HOBUM CIIOBOM
y  JAocHipKyBaHidi — HaykoBiii  cdepi. Hosusma Ta  mpiopureTHicTH
MiATBEPIDKYIOTBCS TAKOX HAABHICTIO MyOmikamiil 3m00yBada y MiKHApOIHHUX
PELIEH30BaHNX BHIAHHSIX

IlpakTHyHe 3HaYEHHS O/lePKAHUX Pe3yJIbTATIB

PoGora M.B. €Mus Mmae Barome NPUKIagHEe 3Ha4YeHHs. PesynsraTu
JMCEPTALiHOTO JOCIIKEHHS MOXKYTh OyTH Ge3locepeiHbO BUKOPHUCTaHi HpH
NPOEKTYBaHHI Ta BJOCKOHANEHHI KOHCTPYKIIN aBTOQKHMX paKeTHHUX



IOBUTYHiB. 3aIlpOIIOHOBAHA MATeMaTHYHA Ta WYHCEIbHA MOJIETb JO3BOJSIOTE
IH)KEHEepaM MPOTHO3yBATH Ta30IMHAMIYHI TapaMeTpy MOTOKY, TIOJI TEMIIEPaTyp
Ta TEIUIOBI HABAHTAXEHHS y JBUTYHI 3 IEHTPAIBHMM TilIOM-Ta3udikaTopoM.
Orpumai B poGoTi 3aKOHOMIPHOCTI PEKOMEHIYEThCS 3aCTOCOBYBATH IIPH
NPOEKTYBaHHI ~ KOH(Irypamii kamepu 3ropsiHHS, BHOOpI IeOMETPUYHUX
napamMeTpiB HEHTPAIbHOTO TiNa, 00IPYHTYBaHHI TEIUIO(IZUYHUX XapaKTEPUCTUK
MartepialiB Ta po3pobIli CHCTEM OXONOKeHHs IBUryHa. [IpakTHuHa pearizariis
pe3yIbTaTiB JucepTalii BKe 3AifCHIOETECS — 30KpeMa, BOHH BUKOPUCTaHi IIPH
BUKOHAHHI IPOEKTY 3i CTBOPEHHS EKCIIEPUMEHTAJIHLHOrO 3paska aBTO(GaXKHOL
pakern Ha 6asi /IHIIPOBCHKOrO HANIOHATEHOIO yHiBepcuTeTy iMeHi Ouecs
['onuapa. BukopucTanuii aBTOPOM MiIXiZ MOXE CIYTyBaTH OCHOBOIO JJISt
NOAAJBIIMX IHHOBAMLIH y ramysi IBUryHOOYMyBaHHS, CIIPSIMOBAHUX HA PO3POOKY
MEPCIeKTUBHUX HAIUIETKUX HOCIIB i3 BUIOPAIOYMMH KOHCTPYKTHBHUMHU
efeMeHTaMu. TakuM YMHOM, JMCepTallis Ma€e He TiJIbKH TeOPeTUYHY, a i mpsaMy
IH)KEHEPHY IiHHICTb, OCKINBKH IIPONOHYE IHCTPYMEHTH NS BUPILICHHS
NPaKTUYHKX 3a/1a4 pO3pOOKU HOBOTO KIIacy paKeTHUX JBUTYHIB.

Ouinka oGrpyHTOBaHOCTI HAYKOBHX IOJIOKeHb, BHCHOBKIB Ta ix
AOCTOBIPHICTH

HaykoBi mosio)xeHHs i BHCHOBKM Auceprauii € o6GIpyHTOBaHUMH, a
OTPUMaHI Pe3yNbTaTU ~ TOCTOBIPHUME. MareMaTiuHi MOfeNi CIMpaloThCs Ha
dyHZamMeHTalbHI 3aKOHM Teopil MeXaHiKM piguHHM, Tasy i TerooGMiHy,
KOMIT'IOTEpPHE MOJIENIOBAHHS BHKOHAHO 3 JOTPMMAHHAM BHUMOT YHCEIHHOTIO
mozentoBatHs. [ToctaHOBKY 3a1a4 cOPMyILOBAHO KOPEKTHO, 3 ypaxXyBaHHAM
disnuHux ocobnmuBocTelt  POGOTH ABTOGAKHOTO PAKETHOTO JBHIYHA 3
LEHTpaJbHUM TUIOM, a 4YHCEJBHY peajlizalilo Mojenel 3pificHeHO i3
3aCTOCYBaHHAM  CydacHHX  mepeBipeHux wmeronisB CFD-MopmemoBaHHS.
IlpoBenieHo Bci HeoOXifHi 3axomu IS MiOTBEPIKEHHS JOCTOBIPHOCTI
pe3ysbTaTiB: TOYHICTh OOUMCIIEHh KOHTPONIIOBANACS LUISXOM aHali3y CiTKOBOI
30DKHOCTI Ta OanaHcy eHepril; pesyibTaTd MOETIOBaHHS MOPiBHIOBANHCS 3
BIIOMMMY TEOPETHYHHMH IONOXKCHHAMH Ta JaHMMH iHIIMX aBTODIB, Ta
MPOJAEMOHCTPYBAIM  3a[0BibHYy 30DkHiCTE. OTKe, HAyKOBi MONOKEHHS
JcepTalii HaJeXHAM YHHOM OOIPYHTOBaHI MaTeMaTu4yHO i (i3uuHO, a
BUCHOBKH MIiATBEP/UKEHO SK TEOPETUYHHUMH, TaK 1 EKCIEpHMEHTAIbHHMH
apryMeHTaMHu.

OnpuoanenHs pe3yabTaTiB AHcepTaniiinoi podoTH
OcHOBHI HayKOBi pesyJbTaTH, OTpUMaHi y aucepTalii, oIyGiikoBaHi B
IoBHOMY o0csizi. 3a Temoro gucepralil 3n00yBauem omy6iikoBaHo 4 HAayKOBi
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crarTi, BCI — Yy BHAAHHIX, IO IHAEKCYIOTHCS B MIDKHapOTHI i
HaykoMeTpuuHid 6asi Scopus. Taka KimbKicTb i sikicTs myGiikamiif MOBHICTIO
BIAIOBiJa€ BCTAHOBIEHMM BHUMOTaM Jo IyGuikamii 3706yBadiB CTymeHs
nokropa (inocodii. Kpim Toro, pesynsraté auceprauii npoimmu anpo6ario:
JIOTIOBI/i aBTOpa Oy/IM HpelCcTaBleHi Ha KUIbKOX MiKHAPOTHMX KOH(MEpeHIiX,
y ToMy 4mcii Ha MiXKHapoJZHOMY acTpOHAaBTHYHOMY KoHrpeci ([My6ait, 2021 p.)
Ta iH..

Moga Ta cTH/Ib BUKJIAJAEHHS Pe3yJIbTATIB

Hucepraniliny poGory Muxaiina BiramifioBuda €M Hamucano
YKpalHChKOIO MOBOI. Bukian Mmatepiaqy mocmifoBHMM i JOTIYHHM, CTHIB
Bi/INIOBi/Ia€ 3araTbHONPURHATAM HopMaM (haxoBoi HayKoBOI JiTepaTypH.

Odopmmenns jucepranii BUKOHAHO y Mexax BuMor Hakasy MOH
Vkpaiau Bix 12 ciyns 2017 p. Ne 40 «[Ipo 3aTBepIKeHHS BHUMOT [0
O(OPMJICHHS JUCEePTALIii».

3ayBaskeHHsl 10 JHcepTaUiiiHOl po6oTH
1. 'Y poboti HenoCcTaTHRO yBaru NpUIIIEHO aHali3y MPHUITYLIeHb Ta 06MeKeHb
3aIpOIIOHOBAHOI ~ MareMarTuyHoi Mojem. 3okpema, HOUIIBHO 6yno 6
OOroBOPUTH, SIK BIUIMBAIOTH HA PE3yNbTATH MOJEMIOBAHHA TaKi (aKTOpH, SIK
MOJKJIMBI HeCTAIllOHAPHI PEXXMME POOOTH ABUIYHA, TPUBUMIpHI edexTH Teuii un
JIOCTATHICTh MepeBipKku ciTKOBOI 36ikHOCTI o6uucmoBambHOI Momemi. V
JucepTanii [epeBaKHO PO3TISHYTO yCTaleHI peXuMH i piBHOBaXHI peaxiii;
GiNbLI JeTanbHA OLHKA BILUIMBY LIMX CIPOLIEHH HA AOCTOBIPHICTH OTPHMAHUX
pe3yJbTaTiB oKpecauia 6 06J1acTh 3aCTOCOBHOCTI MOJIETI.
2. Xoya B poOOTi HAaBEEHO MOPIBHAHHA 3 pe3yIbTATAMH OKpEMHUX
eKCIIepUMEHTAIBHIX BUNPOOyBaHb, 0bcar Takol Bepudikaiii € oomexennm. V
nofanbIoMy Oyso © KOPUCHO MpOBeCTH OiIBII IIMPOKY eKCIepUMEHTATbHY
NEPeBIPKYy OCHOBHUX TEOPETHYHMX IIONOKEHb 1 UMCENBHHX IIPOrHO3IB,
HaNpUK/Iajd, LIIAXOM CTBOPEHHS # TECTyBaHHS MPOTOTHILY aBTO(Ga)KHOTO
pakeTHOro nBUryHa. Takuii KpPOK HO3BONMB OH OCTATOYHO IMiATBEPIUTH
NPaKTHYHY AI€BICTH 3aIPONOHOBAHKX PillleHb i PO3PaXyHKOBUX METO/IHK.
3.V Tekcri auceprauii MicHAMM NpPHCYTHI He3HAUYHi CTUITICTHYHI Orpixu Ta
APYKapChKi TOMHIKK. 30KpeMa, TPaIULIIOThCS HETOYHOCTI y [MO3HAYeHHsIX
(ISHYHMX BENMYMH | ONMHHIL BHUMipY, TNOAEKYyIH IODPYIIEHA €IHICTH
TepMiHosorii. i Henomiky He € NPUHIUIIOBUMH, OHAK YBaXKHe JTiTepaTypHe Ta
TeXHIYHe peJaryBaHHA TEKCTY 3pobwio 6 poGOTy Ginbll JIerkowo s
CIIPUMHATTSL.



3azHaueHi  3ayBaXeHHS  He 3HIDKYIOTh  3arajbHOI  ITO3UTHBHOI
OL[IHKH JUCepTaLiiiHOI poOOTH.

3arajibHi BUCHOBKH

Buknanene neMOHCTpye, Mo aucepraiiiina pobora €mis Muxaiina
Biranitiosrua «MozaenroBaHHS ra30WHAMIYHEX 1 TErI00OMIHHUX IIPOLIECIB B
JABUTYHI 3 LEHTPAIbHMM TilOM aBTO(AXHO! pakeTH» € 3aBepIICHUM,
CaMOCTIHHO BHKOHaHMM HAYKOBHM JIOCHI/DKEHHSAM, W0 Mae G6e3CyMHiBHY
aKTyallbHiCTh, HOBU3HY Ta NPaKTHYHY 3HA4yIIicTh. TemaThka Ta 3MicT po6oTH
MOBHICTIO BiANOBiJal0Th creniansHocTi 113 «IIpukiagHa MaTeMaTHKa», 3a
JKOIO BOHa IIOfaHa Jo0 3axucTy. Jlucepramis MICTHTH HOBI HayKoBO
OOIPYHTOBaHI pe3yNbTaTH i BMCHOBKHM, IO BHUPILIYIOTh BaX/IHBE HAYKOBO-
TeXHIYHE 3aBJaHHA. 3a piBHEM BHUKOHAHHS, CTyNEHeM OGIPYHTOBAHOCTI,
HAayKOBOIO HOBHM3HOK Ta IIOBHOTOIO BHKJIAJEHHSA pE3yJbTaTd poBOTH
BIOBIJAIOTE  yCiM BUMOraM, BH3HA4YeHHM nyHKTamu 6-9 «ITopsuky
NPUCYDKeHHST CTyIeHs JoKTopa ¢inocodil Ta ckacyBaHHS pillleHHS pa3oBoi
crieniajizoBaHol BYEHOI paay 3akiaxy BULIOI OCBITH, HAYKOBOI YCTAHOBH IIPO
NPUCYIDKEHHS CTyNeHs JOoKTopa (igocodii», 3aTBEpIKEHON0 ITOCTAHOBOIO
Kabinery MinictpiB Vkpainu Ne 44 Bix 12 ciuns 2022 p. Bpaxaio, 1o
3100yBay €melp Muxaiino BitanilioBud 3aciyroBye mprcyIKeHHS HayKOBOTO
crynens fokropa inocodii 3a crerianbuictio 113 «[IpukiagHa MaTeMaTHKaY.

Odinifinuii onoHeHT:

3aBigyBay BiAgiTy AMHAMIKK

riipoMexaHiuyHuX 1 BiOpo3axucHUX

cucreM IHCTUTYTY TeXHIYHOT

MexaHiku HatioHansHol akamemii

Hayk Ykpainu i Jlep)xaBHOro

KOCMIYHOI'O areHTCTBa Y KpalHu

JOKTOp TEeXHIYHHUX HayK, _

cTapIIMi HayKOBUH CIIiBPOOITHHK IOpiit KBAIIIA

Iignue Opis KBAILII 3acBiguyio:

Yuenuii cexperap IHcTUTYTY
TEXHIYHOI MEeXaHiKu
HarionansHoi akanemii Hayk
VYkpainu i JlepkaBHOTO KOCMi
are’TcTBa YKpaiHu
KaHIUAAT TEXHIYHUX HayK,
CTapIlKii HayKOBHIA CIiBpoOi

R
JIrommuna JIATITHA



