PEIIEH3IsA
Ha aucepranio €musg Muxaina BitamioBuua
«MoyiesiroBaHHs ra30IMHaAMIYHMX 1 TEIUVIOOOMIHHUX HPOLECIB B IBUTYHI 3 HEHTPAILHAM
TUIOM aBTO(aXKHOI paKeTH», MOAAHY J0 3aXHUCTY Ha 3400YTTs CTYIEHs J0KTOpa

¢inocodii 3a cnemianbricTio 113 Ipukiagna maTemarnka

AKTVAJBLHICTH TEMH JUCePTALlil

Hucepraniiina pobora M.B. €mus npucBsideHa akTyaldbHIA HayKoBii 3ajadi
MaTeéMaTHYHOI0 MOJEIOBAaHHA (I3UYHHUX NPOLECIB Yy NEPCHEKTHBHUX PAaKETHHX
CHCTEMax HOBOTO MOKOJIIHHA. JIOCHIPKEHHs OPIEHTOBAHE HA PO3BUTOK TCOPETHYHHX i
MPUKIAJHAX 3acajJ MOJENIOBAHHS MPOILECIB y TaK 3BaHMX aBTO(AKHHUX pakeTax —
IHHOBAIIHHUX HOCISAX, KOHCTPYKTHBHI €IEeMEHTH SKHX MOCTYHOBO CIAIIOIOTHCS IIij] Yac
nonsoTy. Ha BiAMIHY Big KIacHYHUX MIAXOAIB A0 NPOEKTYBAaHHsS paKeT, J¢ 3HadyHa
YaCcTHHA CTapTOBOI MAacCH BHUTPAYa€ThCid HA KOHCTPYKTHBHI KOMIIOHEHTH, IO I1CJIs
BUKOHAHHA CBOIX (yHKIIA cTaroTh OajacToM, KOHIENIlis aBTO(aKHOCTI MoTpedye
1100yI0BM HOBHMX MOJIEJIeH B3a€MOMNOB’A3aHMX MPOIECIB Ta30BOi JUHAMIKK i
TerI000MiHy, 3 ypaxyBaHHSM TEPMOXIMIYHOI JAerpajarii TBEpJOro majuWBa, Ta 3
ypaxyBaHHSIM OPUTIHAJIBHOI KOHCTPYKIi JBUT'YHA, IKa HE Ma€ aHaJoriB. BukopucraHms
METO/IIB MaTEMaTHYHOTO MOIEIIOBAaHHS YMOKJIUBIIIOE SIKICHUH OMHC JUHAMIKE poOOTH
IBUTYHA  TAONTHUMI3yBallil0 HOro KOHCTPYKUilO, 3a0e3medyroud  ITiIBUIIEHHs
eHeproe()eKTHBHOCTI Ta 3MEHIIEHHS BapTOCTI 3amycKiB. OcoONHMBE 3HAYEHHS MAroTh
MOJIEIT, [0 OMUCYIOTHh razu(ikalliio MoJiMEpHOTO MajauBa, TEIIO0OMIH 3 IEHTPaJILHUM
TUIOM Ta BPaXxOBYIOTh BIUIMB MMapaMeTPIBIAIUBHOTO 3apsiy, SIKHH CKOPOUYYETHCS IMiJ1 Yac
ropinHs. JlocnipKeHHsA 3a3Ha4eHHUX NporeciB norpedye po3poOKy Ta aHasi3y CKIaIHHX
MaTeMaTHYHHMX MOJIEJIeH, a TAKOK YHCEIbHUX METO/IIB JIIsl PO3B’A3aHHS CUCTEM PIBHSIHE
ra3oBO1 IMHAMIKH 1 TEII000MiHY.

AKTyalbHICTb TEMH MIATBEPIKYETHCS M INPAKTHYHUMH [JOCATHEHHIMH: Y

JIHITPOBCHKOMY HalllOHaJIbHOMY YHiBepcuTeTi iMeHi Onecst [oH4Yapa Brepiie CTBOPEHO




CKCIICPUMEHTAIbHHI IPOTOTHI aBTO(@KHOTO [BWUIYHA, SKHH YCIIIIHO IPOMIIOB
creHaoBi BunpoOysanHs. Lle BigkpuBae MOXJIIMBOCTI Ui BepHikalili MaTeMaTHYHHX
MoJIeJiel Ha OCHOB1 €KCIIEPUMEHTANIbHUX JIAaHUX, L0 € BaYKIIMBOIO CKJIa/I0BOK0 Cy4aCcHOIO
NPUKJIATHOTO MOJIETTFOBAHHSL.

TakuM 9HHOM, JOCHIPDKEHHS € CBOEYAaCHUM 1 Ma€ 3HAYHY HAyKOBY Ta NPHUKIAJHY
[iHHICTE. BOHO IHTErpye MaTemMaTH4YHE MOJEIIOBAHHA CKIAJAHMX (I3HKO-XIMIYHHX
MPOIECIB i3 NPAaKTHYHUMH 337a4aMy IHXKEHEPHOI MEXaHIKHM Ta TelIo(QI3HKH, 110
Bi[NIOBIJA€  CYYaCHUM  TEHIEHISIM  PO3BHTKY IPHUKIAJHOI  MaTeMaTuku sK

MIDKIMCIMIUTIHAPHOT HayKH.

3B’5130K poOOTH 3 HAYKOBHMH NNPOTrpaMaMH, NJaHaAMH, TEMaMH

Jluceprauilfine XOCHIIKEHHA TICHO IOB’s3aHE 3 HAYKOBHMH IpOrpaMaMu i
IJIaHAMH  YHIBEPCUTETY Ta BHKOHYBAJIOCS B MeXaxX AepKOIOIKETHHX HayKOBO-
AOCHIIHUX TeM. 30kpema, pobora mnposepeHa B pamkax HJIP “Teopernune Ta
EKCIIEpUMEHTAJIbHE OOIPYHTYBaHHS aBTO(@KHHXIBUI'YHHHX CHCTEM  BIJBEICHHS
00’€eKTiB 3 HU3BKHX HaBKoJNO3eMHUX opOiT” (2020-2022pp., Ne0120U102254) ta H/P
“O6rpyHTYBaHHsS NPOEKTHO-OANICTUYHHX MApaMeTpiB HAUIETKHX paKeT-HOCiB 3
MOJTIMEPHUMH KOPITYCAMH 3 YpaxyBaHHSM acpOJMHAMIUHUX Ta TEIUIo(i3udHuX e(eKTiB
Ha armocepriit mimsHni” (2021-2023pp., Ne0121U109770). Tematnka nux HayKOBHX
NpOeKTiB Oe3MmocepeqHbO MOB’sI3aHa 3 MPEAMETOM JHUcepTalii, 10 CBiAUMTL mpo ii

BIAMOBIJHICTE MPIOPUTETHUM HANpsiMaM JI0CIIIKEHb YHIBEPCHTETY.

Ouinka 3MicTy aucepTaiii, il 3aBepUIeHOCTI Ta IOTPUMAHHS NPHHIUIIB

aKaaeMivyHol 100pPOYeCcCHOCTI

Juceprarniiina po0oTa CTPYKTYpHO CKJIAZAaeThCs 31  BCTyMy, aHOTaIlH
YKPaiHCBKOI) Ta AHMIIHCHKOI MOBaMH, TPhOX OCHOBHHX PO3IUIIB (KOXKEH i3 HHX
3aBEPILYETHCS BUCHOBKAMM), 3aTaJIbHUX BUCHOBKIB, IIEPEIIKY BUKOPHCTAHHUX JKEPEN Ta
fomatkis. 3arampHuii  00car guceprarii craHoBUTH 123  cropiHku. Y BCTymi

00IPYHTOBAHO aKTyalbHICTh 0OpaHOI TeMM JOCII/UKEHHs, BU3HAYEHO METY 1 OCHOBHI




3aBJaHHs, C(OPMYILOBaHO OO’€KT 1 NPEAMET IOCHIDKCHHS, OKPECJIEHO HayKOBY
HOBH3HY 1 IPAKTHYHE 3HAYEHHS OTPUMAHHUX PE3yJIbTATIB, OMIMCAHO METO/IH JIOCIIi/KEHHS
Ta 0COOMCTHII BHECOK 37100yBaya.

Y nepmomMy po3aunl NPOBEAEHO ONIAL JHTEPATYPHHX JDKEpEN 3a TEeMaTHKOI)
MaJlor0 PpaKkeTHON0 HOCIA Ta KOHLENMil aBTO(aKXHOTO paKETHOTO JIBHTYHA.
IIpoananizoBaHO Cy4acHI TEHICHIII PO3BHTKY HAJUIETKHX PaKET-HOCIIB 1 IMOKa3aHO
aKTyaJIbHICTh BUKODHCTaHHsI MOJIMEPHHX TAJIMBHHUX OOOJIOHOK JUIsl IIiABHUIICHHS
e()eKTMBHOCTI TaKUX pakeT. PO3MIsAHYTO iCTOPHYHI IIEpelyMOBH CTBOPEHHS aBTO(aXKHHUX
paKkeT Ta €BOMIOIII0 BIAMOBIAHHUX ieH. ONMMcaHO KOHCTPYKIIK €KCIIEpUMEHTAIBLHOTO
aBTO()aXKHOTO PAKETHOIO JBHIYHA 3 LEHTPAJILHUM TLUIOM (BHYTpIlIHIM ra3uikaropom)
Ta npuHUMII Horo podoru. Ha ocHoBl anamizy nyOmikaimiii BWU3HAY€HO OCHOBHI
BIIMIHHOCTI MDK aBTO(Q@XHUMH 1 TPAaJULIHHUMHU PAKETHHMH JBUTYHAMH, 2 TaKOXK
okpecineHo crnenu@iyHi npobnemMu iX MareMaTHYHOrO MojentoBaHHsA (Oe3nepepBHa
nojilaya TBEPJOr0 NOJIIMEPHOTO NalMBa, npouec rasu@ikamii B KaMmepl 3ropsHHS,
HAsBHICTb IIEHTPAJIHOTO T1JIa TOIIO).

Y apyromy po3zaiii NpeiacTaBIeHO PO3BUTOK aHAJNITHYHOI TepMOIMHAMIUHOI
MoZlelll 3TOpsIHHA IIOJIMEPHOr0 NajuBa B PAKETHOMY JBHIYHI. Y CTalliOHApHOMY
HaOmIKeHHI COPMYJIbOBAHO CTEXIOMETPUYHI PIBHSHHS TOPIHHA TIOJIETHICHY 3
PI3HMMHM TBEpPAMMH OKHCIIIOBaYaMM (IIEpXJIOpaT JITii0, MepXJopaT aMOHII, HITpaT
Kanio). 3a gomnomoror mnporpaMHoro komiuiekcy ASTRA-4 BH3HaueHO piBHOBAKHUIA
XIMIYHUI CKJIaJl MNPOAYKTIB 3TOPSIHHS Ta pPO3PaXxOBaHO OCHOBHI TEPMOIMHAMIYHI
MapaMeTpy Ta30BOi CyMillli — TEMIIEpPaTypy MPOAYKTIB, CEPEIHIO MOJIEKYISIPHY Macy,
MIUTOMI TETJIOEMHOCTI TOIIO. BHKOHAHO MOPIBHANLHUH aHai3 OTPUMAaHHUX TapaMeTpiB
IS PI3HUX TMap «HaJlbHE — OKHCIIOBAY», IO JIO3BOJIMJIO OIIHUTH TEPCHEKTHBHICTH
KOKHOI 3 IMX KOMOiHaWii 3 TOYKHM 30py JOCSTHEHHS BHCOKHMX E€HEPreTHYHHX
XapaKTepUCTHUK BUTYHA.

Y TpersoMy po3aisi po3pobiaeHO KOMIT IOTEpHY MOJENb CTalllOHAPHUX IMPOLECIB
TemnooOMIHy Ta ra3oJUHaMIiKd B JIBUTYHaX 3 aBTO(@KHUM MPUHIMIIOM poOOTH 3

BHYTpIlIHIM  razudikatopom (ueHTpanbHuM TinoMm). Onucano koHdiryparito



po3paxyHKOBOI 007acTi, HI0 BKJIIOYAE Kamepy 3TOpSHHS 3 LEHTPAJIbHUM TLIOM,
KoH(y30pHO-AH(]y30pHY YacTHHY coruia JlaBaisi Ta 30BHILIHIO IUISHKY Ui KOPEKTHOTO
3aJlaHHsl TPAaHUYHUX YMOB; OOrpyHTOBaHO BHOIp KOH(Irypailii po3paxyHKOBOI CITKH 1
napaMerpiB TypOy/lIeHTHOCTI. BHKOHaHO Cepil0 YHCEIbHUX EKCIICPUMEHTIB ISl Pi3HHX
pexuMIB poOOTH JBHUIyHa. Y pe3yibTaTi OTPUMAaHO PO3MOAUIHM OCHOBHHX IMapaMeTpiB
MOTOKY (THUCKY, TEMIEpaTypH, MIBHIKOCTI, TYCTHHH) B KaMepi 3ropsiHHsA Ta COIUT, a
TaKOXK TEMIIEPaTypHl IOJsl y CTIHKaxX IEHTpajbHOTO rasudikaropa. [IpoananizoBaHo
CTPYKTYpy Teuii mobinu3y HEeHTpaJbHOTo Tijla Ta y coruii. Po3paxoBaHO TEIUIOBI MOTOKH
Ha MOBepXHi razudikaropa.

CdopmynboBaHi 3arajibHi BHUCHOBKH Y3araJlbHIOIOTH OTPHMaHI B PO3Jijax
pe3ynpTaTd Ta BiI0Opa)kaioTh HAYKOBY HOBH3HY 1 NPAKTHYHY WIHHICTH MPOBEICHOIO
JOCIIKEHHS.

3a pe3yibTaTaMu IEPEBIPKH E€IEKTPOHHOIO cucrteMoro “StrikePlagiarism”
BCTAHOBJIEHO TMOKAa3HHK OpHUriHAIBHOCTI pobotn ~99,9%, mo cBigYUTH TIPO
CaMOCTIHHICTh BUKOHAHHS JIOCIIKECHHS.

Orxe, mpezacTaBleHa [OUCEpTallisl € 3aBEpLISHOI0 HAyKOBOIO MpaLElo, sKa
MOBHICTIO BIATOBIJa€ BCTAHOBJIEHHM BHMOraM A0 AUCEpTaliil Ha 3700yTTs CTyIEHs
nokropa ¢imocodii.

Onminka OOIPYHTOBAHOCTI HAVKOBHMX ITOJIO’KEHL, BHCHOBKIB Ta iXx

NOCTOBIPHICTH

HaykoBi monokeHHsI, BHUCHOBKM 1 peKOMeHAamii Jucepramii € HaJekHO
OJIPYHTOBaHMMH 1 JOCTOBIpHUMH. 3100yBay 4iTKO C(HOPMYIIIOBAB MOCTAHOBKY 3a1ad4
NIOCITIKEHHA 3 ypaxXyBaHHAM (pi3HuHMX 0coOImBOCTEH poboTH aBTO(aKHOrO paKeTHOTO
JIBUT'YHA 3 LIEHTPAJIBHHUM TLIOM, a po3po0ieHi MOJENl CIHPATHCS HA 3aKOHH Teopii
TEIUI00OMiHY Ta CTHCIMBOi ra3oAWHAMIKH. 3acTOCOBaHI Mojeni nodpe ampoboBaHi y
NPaKTULll I1H)KEHEPHHUX PO3pPaxyHKiB, 10 3a0e3rnedye IOCTOBIPHICTE OTPUMAHHX
pesynbrariB. UncenbHa peanizallisi MpoBeAcHA 3 BUKOPUCTAHHAM CYYacHHUX 1 HaJIMHHUX

METO/IIB YHCEILHOTO MOJIETIOBAHHSI.



B —

Haykoga HOBU3HA OTPHMAHHNX ABTOPOM pe3yJbTaTIB

Haykosa HoBH3HA pesynrrarip JOCIIIKEHHsI, OTPUMaHHUX 3n00yBavem, monsrae y
HaCTyITHOMY:

1. Bnepme meromamu wmcensrOro MOZICIIIOBaHHS BCTAHOBJIEHI 3aKOHOMIPHOCTI
ra30JHHaMIYHUX | TErI006MiHHIX NPOLECIB B JBHIYHI paKkeTH 3 aBTO(aXKHUM
[IPHHLHMIIOM 3 ypaXyBaHHSM HasBHOCTI LCHTPAILHOTO Tina (rasudikariiinoi KaMepu).
Ha Bigminy Bix Bimommx MOJIEJICH, 3alpONIOHOBAaHA MOJENb BPaxOBY€ HAasBHICTH
MOJIMEPHOTO MAIBHOTO, SIKE B nmpoueci poGOTH JBUIyHA EPEXOIHUTH i3 TBEPIOIrO CTaHy
B PIAKHH, 31{HCHIOIOUH TeMmI000MiH 3 KOHCTPYKUIEIO LIEHTPAIBHOTO Tijla.

2. Bmepme MeTomaMH MaTeMaTHYHOIO MOZCIIIOBaHHS JOCIIKEHO Tmepesir
NPOLECIB  Tra3oAMHAMIKH i Ter000MiHy — MPOAYKTIB  3ropsiHHsmaiBa JUTst
TICPCIIEKTHBHOTO HOBOTO aBTO(aXKHOIO PAKETHOTO ABHTYHA 3 LEHTPAILHHM TLIOM.
Busnaueno NPOCTOPOBI  PO3MOIINM TEIUIOBHX Ta ra30qMHaMIYHUX TMOJNIB Ui Iiie]
KOH(Ipywii, Yoro panime He Gyo NpPEJICTaBICHO B JIITEpaTypi.

3. Bnepme 3a gomomororo KOMIT'FOTEPHOTO  MOJIEIIOBAHHS M1 ATBEPIKEHO
e(eKTHBHICTD BUKOPHCTAHHS rasu(ikoBaHOTO IONIMEPHOIO MaTbHOIO B aBTO(aKHHX
PAKETHUX IBUIYHAX. 30KpeMa, BCTAHOBIEHO, 110 MOETHAHHS NOJIIMEPHOTO MaJIbHOTO 3
TBCPAMM DAaKETHUM OKHCIIOBAYEeM 3a0e3Medye MATOMHI IMITyTIbC JIBUTYHA B JianazoHi
~240-280c, mo CHiBCTABHO 3 MOKA3HHUKAMK TPaJMUIHHAX TBEPIONAIHBHIX JIBUTYHIB.
Takox pospaxoBano wmBHAKiCTH rasuikanii MoMieTHIEHOBOrO MaIbHOrO (6nu3bKO
20mm/c) y rasudikauiiiniii Kamepi, 1IbOT0 J10CTaTHBO JUIS CTiHKO] poboTH IBHryHa

OTpumaHi pesynsrat € HOBUMH i OpPHTiHATEHHMH, paHille B HAyKOBHX JUKepesiax

HE IMyOJTiKyBaIucs.

IIpakTHyHe 3HAYeHHS OIEPKAHUX Pe3VJILTATIB

Otpumani B jucepranii PC3YJIIBTATH MAKOTh BENMKE MPAKTHYHE 3HAYCHHS JUIS
NPOEKTYBAHHA PAKETHMX IBHTYHiB HOBOTO THIY. Briepme crBopeno KOMII’FOTEpHY
MOZIENTb I pO3PaxXyHKY TEpMOTra30IiHAMIUHIX NPOIECIB B IBHTYHAX 3 aBTO(haKHUM
NPHHIUIIOM POOOTH, sIKa JO3BOJISAE MPOBOAUTH MapamMeTpHYIHI I0CITIKeHHS i i aGupaTy
KOHCTPYKTHBHI [IapaMETPH BHYTPILIHIX eJeMEeHTIB AsuryHa (razuikauiiiHoi kamepm,

COIUIa TOIIO) Ta PEeXHMH Horo poGorh. Taka MOZEJIbE MOKE CIYTyBaTH iHCTPYMEHTOM




IH)KCHEPHOTO aHaJIi3y NP NPOEKTYBAHHI PEaNbHUX aBTO(GAKHUX PAKSTHHX YCTaHOBOK,
OCKUIBKH Ja€ MOXJIMBICTh OIHHTH BIUIMB DI3HMX KOHCTPYKIIMHHMX pilleHb Ha
XapakTCPUCTHKH JABHI'YHA 0e3 HeoOXiZHOCTI IIPOBEAEHHs YHCIEHHHX JOPOTHX
eKCIIepUMEHTIB. [IpakTHYHa WiHHICTh MATBEP/UKYETHCS THM (DAKTOM, IO Pe3yiIbTaTH
JACEPTALIHHOIO JOCIHI/PKEHHS BXKC BIIPOBAIKEHO B XOJi BHKOHAHHS NOCIIKEHb B

pamKax 1epkOI0KETHUX TeM Ta rpaHToBHX mporpam B JJHY im. Onecs Nonuapa

OnpuiioHeHHs pe3yIbTaTiB AHCePTALiiHOT podoTH

OcHoBHi pesynsratn auceprauii Emus M.B. Gyiu anpo§OBaHi B XOJI HayKOBHX
KOH(epeHIi Ta OmyOnikoBaHI B CTATTAXMIKHAPOJHMX BMJaHb. 3400YyBaY AKTHBHO
MPEeIICTABIAB CBOIO poOOTY, 30KpeMa HaMixKHapoaHii koHu(pepenuii “Jloauna i Kocmoc”
([uinpo, 2020) Ta ma73-my MikHaponHomy acTpoHasTHuHOMY KoHrpeci (IAC2020,
Hy0aii). 3a Temoro namcepramii aBropom omyOmikoBaHO 4 HayKoBi CTaTTi, BCi— Yy
BHIAHHSX, [10 {HAEKCYIOTHCA B MiXKHAPOHiit HayKkoMeTpHuHiii Gasi Scopus (1Bi 3 HEX y
KypHanax pisusa Q3). Otxe, pesynpraTH Auceprauii npoiuum HeoOXinHy anpobariio:
BOHH OynH BHCBITJIEHI Ha KOH()EPEHINSAX Ta IOBHICTIO ab0 YacTKOBO BHKIAZiEHi y

HAYKOBHX CTaTTsX, IO CBIIYMTEL PO HAJIEKHY anpoOallifo OTPUMaHHX Pe3yIbTaTiB.

MoBa Ta CTHJIL BHKJIAICHHSI

Jlucepraiiito HanKCaHo yKpaiHCHKOIO MOBOIO Y YiTKOMY HayKOBOMY CTHIi. ABTOp
YIEBHEHO Orepye (axoBOX TEpMiHONOTIEI0, MOAAE Marepian MOC/iAOBHO i JIOTIYHO;
TEKCT YATAETLCS 0€3 TPYAHOMLIIB, rpyOHX CTHIIICTHYHHX Ta opdorpadidHuX NOMHIOK HE
BUSIBICHO. Yci (opMynH, Mo3HaueHHs H NOCWIAHHA O(OPMIEHO KOPEKTHO, IO
MATBEP/KYE JOTPHMAHHA HOPM aKaJeMi4HOi JI0OpOYECHOCTI Ta BHMOT JI0

JAHMCEPTALIHUX J10CITi/KEHb.

3ayBaskeHHs Ta MO0AKAHHS

1. MozenoBanHs NPOLECIB 3MillyBaHHS Ta TOPIHHS BHKOHAHO B CIIPOIIECHOMY
BUIIAL. PAKTHYHO NMPHUHMAETHCS, M0 KOMIOHEHTH MadHBa W OKHCITIOBaYa MHUTTEBO
NEPEMINIYOTBCS Ta 3rOpaloTh I/ MOTPAIUIIHHS 10 KaMEpH, TOAI SK MpPOCTOPOBO-
4acoBi ACIEKTH LMX MpOLECiB He Aocmimkysanucs. JlouinsHo 6yno 6 mposectu 3D-

MOJE/IOBAHHs HECTAI[IOHAPHOTO MPOIeCY IHXKEeKIil manMBa B KaMepy 3TOpAHHA,



BUIIApOBYBaHH:A (rasugikaiii), nepemilryBaHHs Ta 3TOPSAHHS MajJuBa B Kamepi. Takwii
MiZIXiZl, X04a 1 BUXOJUTE 32 PaAMKH MOCTaBJICHHX Yy poOOTi 3aBIaHb, 103BOIMB OH Kpalle
Bi100pa3suTH peanbHy KapTHHY NPOTIKaHHS HPOLECIB i OLIHMTH BIUIMB IPOCTOPOBHX
(akTopiB Ha pe3yJbTaTH.

2.V puceprailii HEIOCTaTHLO AOCTIIKEHO TEIUIO(hI3UYHI BIACTHBOCTI MaTepiais
y IIHPOKOMY [iala3oHi TeMIepaTryp Ta yMOB. 3aJIMUIAETHCS HE3 SICOBAHUM, HACKUILKH
TOYHO BPaxOBaHI TEIUIOBI €(EeKTH, sKi 3a3HAIOTH IOJIMEpHE NAaJMBO Ta TBEPAUid
OKHCIIIOBa4 IIPH HArpiBaHHI J0 BUCOKHX Temmepartyp. bimbmn mmbokuii aHamis 3MiH
TeIUIO(QI3UYHHX I1apaMeTpiB KOMIIOHEHTIB IaJIMBa Ta OKHOJIOBa4a (TEIUIOEMHOCTI,
TEIUIOTH (pa30BUX MEPEXO/IB, PO3KIaJaHHs TOLIO) MiABUILUB OM IOCTOBIPHICTH MOJIETI.

3. ABTOp KOHLIEHTPYETHLCS Ha MOPIBHAHHI aBTO()aKHOIO JBUTYHA 13 TPaaUILIIHHUM
TBEPJONAIIMBHUM | TaKke CIIIBCTABJIEHHS HAaBENACHO (30KpeMa, 3a MHTOMHM IMITYJIbCOM).
ITpote 6yno © wikaBO pPO3MIMPUTH aHaTI3, BKIIOYHUBIIN MMOPIBHSIHHS TAKOX 3 PIAMHHHAMH
PaKeTHHMH JBHMIyHamMH a0o0 IHIUMMHM TEPCIEKTUBHUMHM CXeMaMH (TiOpuaHuMH,
OarartopazoBumMH 1 T.4.). Hampuxkian, B aucepramii MoxxkHa Oyno O J0AaTKOBO
00roBOpUTH, B SKHX CIEHapisX aBTOdaKHA pakeTa Ma€ HAMOLIbIIN TepeBar: s
BMBEJICHHSI MaJIMX CYNYTHHKIB, JUIsl CyOOpOiTaNbHUX IMOJIBOTIB, ISl CUCTEM BHIAJICHHSI
KOCMIYHOTO CMITTS Tomo. Takoxk Bapto Oyno © 3rajaT mpo 3aKOpPAOHHI aHAJIOTH:
BIJIOMO, 1110 JTOCJII/DKEHHS B rajy3i aBTo(ha)KHUX pakeT BelyThCsl, HAPUKIaM, y Bemukiii
bpuranii Ta @panuii. IlopiBHAHHS OTpPUMaHHUX B JAHUCEPTallii pe3yabTaTiB 3
onyONKOBAaHMMH JIaHUMH 1HIIMX aBTOPIB MOKa3ajao O NMPiOPHTETHICTH i YHIKaJIbHICTH
HaIpamioBaHk 3100yBaya.

4. Amropy cmig Oyno © OUIbII BHpa3HO Ta YiITKO BIAOKPEMHTH HOBH3HY B
MareMaTH4Hoi Mozesi abo B MIAX01 10 MOZCITFOBaHHS.

5. Cniz BiA3HA4YUTH, 110 B poOOTI MalOTh MICII€ CHHTAKCHYHI ITOMHJIKH, OTIUCKH,
TaKo)K aBTOPH CIILJ] OLIBIN YBa)KHO CTaBUTHCS 10 (opMaTyBaHHs Ta 0)OPMIIEHHS TEKCTY.

Bka3zaHi 3ayBaKeHHS HE€ € KPHTHYHHMH 1 HE CTaBJIATH I CYMHIB OTpHUMaHI
3100yBaueM pe3yNnsTaTH, a pajlie OKPecIIOI0Th MOXKIIMBOCTI JUIS MPOAOBKEHHs pobOTH

B MalOyTHBOMY.




3arajbHi BHCHOBKH

Jucepranis M.B. €Mus € 3aBepuieHOX HayKoBOIO pOOOTOI0, IO BHKOHAHA HA
BHCOKOMY (haxoBOMY piBHi: IOCTaBIICHi 3aBJaHHs BUPILICHO, Pe3yJIkTaTl 00IPYHTOBAHO
Ta anpobosaHo. Pobora MicTTE Bei HeoOXinHi kBaiQikauiiini 03HaKM JUCEpTAI{ItHOTO
JOCITIDKCHHS Ha 3100yTTs CTyneHs JokTopa ¢inocodii, i momani 10 3aXHCTy HayKoBi
NOJNIOKEHHS. € JIOCTaTHIMH 3a 00CATOM, HOBH3HOI Ta NPAKTHYHUM 3HAYCHHSM.
Hucepramis €mus  Muxaitio BiranilioBuua «MoJemOBaHH —ra3olMHAMIUYHHUX |
TEIUIOOOMIHHHX TPOLECIB B JBUIYHI 3 LEHTPAJIbHAM TUIOM aBTOGAXKHOI paKeTH
BiAnoBixae Beim Bumoram «IlopsiKy HPHCYIKEHHs CTyIeHst moktopa dinocodii Ta
CKAaCyBaHHs PILIEHHs pa30BOi CrENiadi3oBaHOI BYEHOI paiM 3aKkaagy BHIIOI OCBITH,
HAYKOBOI YCTaHOBH MpPO MPHCYKEHHA CTyNeHs aoktopa ¢imocodii», 3aTBepmkeHOro
noctanoBoro Kabinery MinicTpie Yikpainu Big 12 ciuns 2022 p. Ne 44 (3i sminamu), a 1i
aBTOP 3aCIIyTOBY€ Ha NPHUCY/LKEHHs CTyIEeHs Jokropa (imocodii 3a cnemiansHicTio 113

IIpuknagHa maremaruka.

Penensent
JOLEHT Kaeapu aeporiipoMexaHiku
Ta €HEProMacoIepeHocy

J\HITPOBCBHKOTO HALlIOHAIEHOTO YHIBEPCUTETY

imeni Onecs I'onyapa s oy

KaHJI. TEXH.HAyK, JOLEHT %‘ Onexkcanap I'YBIH
Ilionuc k.m.n. nayk, doyenma I'ybina O. I. 3aceiouyio

[Ipopextop 3 HaykoBoi po6oTH [[HINPOBCEKOrO HAIIOHAILHOTO YHIBEPCHTETY

e \:;:J“! vl R

imeni Onecst [onyapa 40 b 62,/ 4\ Oner MAPEHKOB




