REVIEW
of a scientific consultant for the dissertation of Bapyshev Akylbek Mirzabekovich
"Development of a method for developing a guaranteed supply of fuel for controlling the
descent of the spent stage of launch vehicles", submitted for the degree of Doctor of
Philosophy (PhD) in the specialty "8D07111" - Space Engineering and Technology

Bapyshev Akylbek presented his dissertation on “Development of a method for developing
a guaranteed supply of fuel to control the descent of the spent stage of launch vehicles™.
The dissertation is devoted to reducing the negative impact of the separated parts of launch
vehicles by developing a guaranteed fuel supply in the tanks and with their subsequent use for the
controlled descent of the spent stage with the help of an autonomous onboard descent system.

To achieve this goal, the dissertation obtained the following scientific results:

- a method for developing a guaranteed supply of fuel in the tanks of the spent stage
of promising launch vehicles with their subsequent use for controlled descent of the spent stage
using the autonomous onboard descent system being created;

- layout of the evaporation system on the spent stage using coolants;

- recommendations on scientific and technical schemes and design solutions have been
developed to improve launch vehicles;

- a program has been developed for conducting a physical experiment on the process
of evaporation of a model liquid in a closed container under the convective effect of a coolant;

- comparative analysis of two mathematical models.

The dissertation has all the signs of relevance, scientific novelty, theoretical and practical
significance; the results are scientifically substantiated.

The theoretical significance of this dissertation is the development of an innovative
technology for creating launch vehicles based on the method of generating fuel residues in tanks.

The practical significance of this dissertation is that reducing the anthropogenic impact
of launches of all launch vehicles in the impact areas of the Republic of Kazakhstan and
neighboring states, respectively, preventing fires in the impact areas, increases the life expectancy
of the population in the areas of impact of separating spent rocket stages.

The results were reported, discussed at international conferences, and published in relevant
proceedings. The main results of the dissertation were also presented in foreign publications
indexed in the international database "Scopus". Part of the research was conducted during
a research internship at the Lublin University of Technology, Poland, in 2022.

Based on the foregoing, the dissertation of Akylbek Bapyshev is an independent, completed
scientific qualification work and meets the requirements for dissertations. Thus, he can be
recommended for defense for the degree of Ph.D. doctor in the specialty "8D07111" - Space

Engineering and Technology.
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pakeT HOCHTeNe#». Jluccepraumonn

BO3JCUCTBHSA OTACIICMBIX YacTe$ pakeT HOCHTejIei IyTeM BBIpabOTKH rapaHTHIHOro 3amaca

(N ke L] me U C NOCICNYIOMMM HX HCIONB30BAHHEM [UIA YNpABISEMOrO CITycKa
0TpaboTaBIIEH CTYNEHN C IOMOIIBIO, CO3RABACMOIH ABTOHOMHO¥ OOpPTOBOI CHCTEMBI CITyCKa.

At mocTmkerus mocrasnennol e, JUCCEPTAHTOM OBUIH MOJNYYEeHbI CIEAYIOLIHE
Hay4HBIE PE3YJIbTATEI:

- METOA BBIPabOTKHM rapaHTHMHOrO 3amaca TOIIMBA B Gakax oTpaboTaBIIEH CTYNEeHH
TIEPCTICKTHBHBIX PAKET HOCHTENEH C IOCHEAYIOMHM HMX HCIOJIB30BAHHEM IS YIIpaBJIIEMOTO
Cmycka OTpabOTaBmIe#f CTYNEHHW C MOMOIIBIO CO37aBaeMOH ABTOHOMHOM 60pTOBOI CHCTEMBI
CITyCKa;

- CXeMa pasMEIEHH CUCTEeMBI uenapeHus Ha OC ¢ HCIoIB30BaHMEM TEIIOHOCHTEEN];

- Pa3paboTaHBl DEKOMEHNANMH II0 HAyYHO-TEXHMYECKHM, CXEMaM H IPOEKTHO-
KOHCTPYKTOPCKUM PELICHMSIM C LEJBIO YITyYLICHHS PaKeT HOCUTENEH;

- paspaGoTaHa nporpamMMma poBeJeHAs PH3HIECKOro SKCIIEPUMEHTA IPOLiecca HCIapeHHUsT
MOJIENbHOM JXMIAKOCTH B 3aMKHYTOH €MKOCTH IPH KOHBEKTHBHOM BO3/IEHCTBHH TEIUIOHOCHTEJIS;

- CPaBHMTEIbHbIN aHAIHN3 JIBYX MaTEMaTHYECKHX MOJEIUPOBAHHH.

Huccepranmonnas pabora o6iafgaeT BCeMH INpH3HAKaMH aKTyaJlbHOCTH, HAy9HOM
HOBHU3HBI, TEOPETHYECKOMN M MPAKTUYECKOM 3HAYUMOCTH, PE3yIHTaThl HAyYHO 0OOCHOBAHEL.

Teopernyeckas 3HAUMMOCTH MNAHHOH MMCCEPTALMOHHOM pabOTHl 3aKimodaeTcs B
paspaboTKe HHHOBALMOHHON TEXHOJOTHHM CO3/IaHHS DAaKkeT HOCHTENEH Ha OCHOBE MeTona
BHIPAOOTKH OCTAaTKOB TOILIMBA B 6aKax.

IlpakTHYeckas 3HAYMMOCT JAHHOM JMCCEPTAUMOHHOH PabOTHI COCTOMT B TOM, YTO:
CHIKEHWE TeXHOTeHHOro Bo3jeicTBus myckoB Bcex PH B pattonax mameHms Pecny6muxu
Kasaxcran u compememsHBIX rocynapcTsax, COOTBETCTBEHHO; IIpC}:IOTBpaIlIerIe [0XapoB B
paifoHax majeHMs; yBeNMYeHHEe NMPOJODKATENBHOCTH JKM3HM HACENCHHA B paifOHaX MajeHHs
OTAENSIOMmUXCS 0TPaGOTABIIMX CTYTIEHEH paKeT.

¢ IonyyeHnsle pe3y/nbTaThl ObUIM JIONOXKCHBI H 00CYX/€HBl Ha MEXIyHapOJHBIX
KOH(lepeHImsIX M OmMyGIMKOBaHEI B COOTBETCTBYIOIIMX c6opaukax Tpynos. OCHOBHBIE
Pe3yNbTaTH JUCCEpTalMK  TaKKe ObUIM INPEACTAaBJIECHBl B 3apyGeiKme nyGIuKanusx,
HHJIEKCHpYeMBIX B MeX/IyHapOAroi 6ase «Scopus. YacTh HccnenoBanyi GbUla MpoBeaeHa Bo
BpeMs HaywHO# cTaxkupoBke B JIIOOTHHCKOM TEXHIIECKOM YHHBEPCHTETE, [oneme B 2022 rony.

Vicxons u3 BBIIEHM3NIOKEHHOTO CHHTAIO, HIO JHCCEpTAluA Banennesa AxeuGeka
MupsaGexoprua sBisiercs CaMOCTOATENBHON 3aKOHYCHHOH HAayYHOH KBamu(uUKanHOHHOI
PaboToit u cooTBeTCTBYeT TPEGOBAHKSM, NPEABBIIEMEIM K ACcepTanisM. Takum o6pasom, on
MOXeT GbITh pexoMeH0BaH K 3alUTE Ha COHCKAHUC CTCICHH PhD nokropa no cnenuansuoctu

«8D07111» — Kocmudeckast TeXHHKa H TEXHOTOTHH.
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5. KemxeraeBa [luana Cepux6oaosna, VHUH 890416450513, (ynmocroBepeHue
nuyHoct Ne 037494459, Beinano MBJI PK or 02.02.2015 r. geiicrButensro no 01.02.2025 r.),
HACTOSILIMM MOJITBEPIKIAIO, YTO JIAHHBIH [MEpeBOJ SBJIACTCA TOYHBIM IIEPEBOJOM JAHHOIO
JIOKYMCHTA U COOTBETCTBYET COACPIKAHHIO OPUTHHANIA JOKYMEHTA.
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yCiloTpﬂ 747580 89 48

TPUHANUATOe (eBpans NBe THICAYM ABAALATh YETBEPTOro roxa s, MycaraeBa Alirepum
MaxkcaroBHa, HOTapuyc ropoaa AJMaTsl, AeHCTBYIOMMI Ha OCHOBaHMHM JHneH3nd Ne21015147,
BeIIaHHOM MumncrepctBoM IOctnuwm Pecmy6muxm  Kasaxcran ot 15.04.2021 rona,
CBUJICTENBCTBYIO OJUIMHHOCTD NoAnucH nepeBogunka Kenxeraenoii uanst CepruK00J10BHBI.
JlmanocTh MEpeBoTIMKa yCTAaHOBIIEHA, AEECTIOCOOHOCTH | MOTHOMOYHS POBEPEHEL.
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