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TO THE CHOICE OF DESIGN OF POWER ELEMENTS OF ROCKET AND
SPACE TECHNOGY

Abstract. This paper presents analysis of variants of the structural design of power
elements of rocket and space technology on the example of a compartment that serves to con-
nect the upper and lower stages, install aerodynamic rudders and their actuators, and control
system deviceS he designs of the design and proposed versions of the compartment are con-
sidered in terms of their strength, weight, and taking into account the possibility of their fur-
ther completion. The results of the analysis of the ss&am state and strength thie com-
partment design options are present&tie analysis of the structure showed that the
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compartment variant using the classical solutiora power shell supported by framés
provides strength under specified operating conditions and an internal Volucoenpleting
the compartment witlsontrol system devicesnd ADR, while not exceeding the weight of
the design variant.

Keywords: finite element model, strestrain state, strength, loading cases, beam,
shell, frame.
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CONSIDERATION OF THE FILLING COEFFICIENT WHEN ASSESSING
ACOUSTIC LOADS IN SUB-FLOW SPACE

Abstract. In the following materials the possibilityof a quick engineering assessment
of acoustic loads in the stdirfoil space, taking into account the filling factor, is considered.

Keywords: airfoil space, acoustic loads, cresectional problempngitudinalbending
vibrations, acoustoelastic interaction, sound field, frequapayial distribution.
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CALCULATION MODEL OF CONTACT STRESS DISTRIBUTION ALONG THE
AXIS OF THE SECTION OF INTERSECTING CYL INDRICAL PARTS

Abstract. A method for calculating normal and tangential stresses of contact interaction
in the internal volume of two crossed cylindrical parts has been developed. The method has
been applied to the analysis of strengthening of railway aaitl wheels. The results obtained
will ensure high operational stability of structural elements of railways of cosmodromes

Keywords: spaceport, contact stresses,.rail
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INFRASOUND IN NATURE, INDUSTRY AND TRANSPORT

¢ bstract. There are much more infrasound vibrations in nature than vibrations in the
audio frequency range. All living things that move in the air environnreate vibrations of
different frequencies and intensities in this environment. Flying birds, running animals, any
movements of people, gusts and breaths of wind, vibrations of tree branches, a falling stream
of water cause IZ vibrations.

Keywords: Infrasoric vibrations, frequency range, turbulence
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CALCULATIONS OF THE ACOUSTIC FIELD INDICATORS OF THE
QUADCOPTER PROPELLERS

¢ nn ot aA mathenatical model for calculating the field from 4 propellers of a
quadrocopter is created. All calculations were performed in the program Mathcad 15 and a
radiation pattern of the acoustic field was constructed

Keywords: quadrocopter, Mathcad 15, radiatioritpen, indicators, acoustic field
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ANALYSIS OF THE STRESS-STRAIN STATE OF THE STRUCTURAL
ELEMENTS OF THE SPACE HEAD MODULE DURING STATIC TESTING

Abstract. An analysis of the stresgrain state of the space head module structural
elementdor loads implemented in the process of conducting qualifying static tests was carried
out. The | east fidangerouso | oadi ngasehoses i
the result of calculations and in order to reduce the time required to conduct static tests, a
decision was made to reduce the scope of tests. Loading cases in which the calculation results
did not result in the maximum stress values being realimzd excluded. At the same time,
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static tests were carried out in full, the design was approved for use in flight product. The
launch result were positive

Keywords: finite element model (fem), space headdule (shm)stressstrain state,
experimentatlaa, operatingconditions,qualifying static tests, loading cases, reduce the time
required to conduct static tests
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ASSESSMENT OF ACCUMULATED DAMAGE BASED ON VIBRATION TEST
RESULTS

Abstract. An engineering methodology for calculating accumulated fatigue based on
strain quuge data during vibration tests is presented. Calculations of the damage to structural
elements of a test liquid rocket engine were performed, taking into account actual material
fatigue diagrams. The calculations were carried out using the 'rainflohbchet

Keywords: material fatigue, damage, vibration testing, rainflow cycle counting method,
experimental data.
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MATHEMATICAL MODELING OF THE ACOUSTIC F IELD OF A WIND
TURBINE PROPELLER

Abstract. A method for calculating the acoustic propeller of a wind turbine has been
created based on the mathematical model proposed by L.Ya. Gutin for calculating the noise
of an aircraft propeller. In thealculation the main source of noise is the propeller, therefore
other noise sources are not taken into account. All calculations were made in the Mathcad 15
program and acoustic field directivity graphs were constructed. A graph of the dependence of
sound pressure ié far acoustic field was constructed

Keywords: wind turbine, Mathcad 15, directivity graph, far acoustic field, noise
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MODELING OF A MECHANICAL STRUCTURE WITH THE INCLUSION OF
RECTANGULAR BEAMS BY THE FINITE ELEMENT METHOD

Abstract. Themechanical structure of two rectangular beams was modeled by the finite
element method based on the tools and resources of the ANSYS program. A geometric model
of the prototype structure of an airplane part was created, for which, after determining the
appopriate materials, three types of engineering analysis were carried out by the finite ele-
ment method modal, harmonic, and acoustic. Additionally, a source of excitation of wave
oscillations under certain boundary conditions was added inside the straciitbe first 6
natural frequencies (vibration modes) were calculated. It is found that at frequencies of 178.19
Hz, 259.03 Hz, and 259.76 Hz, the total displacements reach maximum values in certain areas
of the structure, namely in the center of the $&be, and they are equal in normalized form
to 0.096515, 0.13827, 0.17195, which in the future can lead to destruction due to structural
fatigue. According to the results of the harmonic analysis for a frequency of 20,000 Hz, it was
obtained that the higlst values of the oscillatory velocity are observed at the epicenter of the
creation of sound vibrations, which is confirmed by practice
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METHOD FOR DETERMINING THE NATURAL RESONANT FREQUENCIES
OF COSMONAUTS' BODIES USING THE ELECTROMECHANICAL ANALOGY
METHOD

¢ nnot aA meahod for determining the natural resonance frequencies of an
astronaut's body using electromechanical analogies hasibeeloped. A physical model of
the astronaut's body has been created as amadis system, where the masses are connected
by elastic links with damping elements. The proposed computational scheme allows for the
identification of frequencies at which hdtrhvibrational effects occur during the launch of a
carrier rocket. As a result of the calculations, the natural resonance frequency of the astronaut's
body was found to be 1.702 Hz. Determining this frequency enables the proper design of the
damping sysim in the astronaut's seat to minimize the impact offtegquency vibrations
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3D PRINTING IN THE MANUFACTURING OF DURABLE PARTS IN ROBOTICS

¢ bstract. The advantages of using 3D printing technology in robotics are considered.
An innovative approach and theaiof modern software and equipment contributed to the
successful implementation of the project. A list of technological operations performed for the
project implementation is provided. This made it possible to gain a clear understanding of all
the steps bthe technology. The results confirm the potential of 3D printing for creating
efficient and functional mechanisms in robotics. Additionally, the impact of printing
parameters on the strength of parts, which is a key factor for their further use in israshan
has been analyzed.

Keywords: 3D printing, robotics, part, strength
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INVESTIGATION OF AERODYNAMIC NOISE OF THE NACA0012 AIRFOIL AT
LOW REYNOLDS NUMBERS

Abstract. The paperinvestigates the aerodynamic noise generated by a symmetric
NACAO0012 airfoil when flowing around the air at low Reynolds numbersR@ ) . For
merical modeling of turbulent flow and noise generation, the large eddy simulation method
(LES) was used in hANSYS Fluent environment, which allowed for a detailed reproduction
of largescale turbulent structures responsible for noise. The noise propagation was estimated
using the Ffoesilliams and Hawking acoustic analogy. Experimental studies were carried
out on a specialized stand in an anechoic chamber with measurement of sound pressure
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spectra. Comparison of the obtained numerical and experimental data showed high agreement
in the frequencies of tonal peaks. The results confirm the effectiveness of posqau-
mericatexperimental method for accurate prediction of aerodynamic noise and its practical
significance for developing strategies for its reduction, in particular in aviation and wind
power.

Keywords: aeroacoustics, aerodynamic noise, numericalulsition, experimental
acoustic modeling
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NUMERICAL STUDY OF THE AERODYNAMICS OF HIGH -SPEED UAVS USING
THE GROUND EFFECT

Abstract. Modern trends in the development of vehicles indicajeoaving interest in
aircraft that use the winim-ground effect. Such aircrafts fill the technological gap between
conventional airplanes and ground or water surface vehicles and are characterized by in-
creased aerodynamic efficiency. The work proposesdhstruction of an unmanned aerial
vehicle that uses the wirig-ground effect, based on the aerodynamic scheme of the "flying
wing" type. The aerodynamic properties of the aircraft were evaluated using the computa-
tional fluid dynamics method and the irgluce of flight speed and distance to the ground on
its characteristics was investigated. The results of the work can be used for the purpose of
developing and improving the designs of aircraft that use the-wiggound effect

Keywords: trends in the dexlopment of vehicles indicataircraft aerodynamic prop-
erties of the aircraft
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MODELING OF THERMAL FIELDS NEAR THE SPACECRAFT IN THE
VOLUME OF THE MAIN FAIRING

Abstract. The spacecraft is pted inside the main fairin@ertain conditions must be
met to ensure a safe plainch stay in the main fairing volume. It is important to predict the
temperature field around the spacecraft during its forced ventilation at theupoh stage

Keywords: main fairing, temperature field, ptaunch preparation, thermal fields
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PROPAGATION OF ELECTRON WAVE PACKETS IN MAGNETIC FIELD

Abstract. The amplitude of wave packets of electrons passing through a resonant
quantum system with a single level was obtained wsgeddle point asymptotic method. The
numerical parameters of the problem are analyzed. The delay time was estimated.

Keywords: wave packet, fermiormagnetic fielgd Hartman effect, quantum system
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PHYSICAL PROPERTIES AND STRUCTURE OF RAPIDLY QUENCHED
MULTICOMPONENT ALLOY FeCoNiBo.7Sio.sBe

Abstract. The structuremagneticand mechanial properties of the multicomponent
high-entropy alloy FeCoNiB7SioaBe in the ascast and melguenched state were
investigatedAccording to he X-Ray diffraction analysithe ascast sampleontainsan or-
deredBCC solid solution (structural type B2), atite intermetallidFe, Ni, Co)B phase with
a tetragonal lattice. The study of the magnetic characteristics BEtbeNiB.7Sio.sBe alloy
confirmed its classification as a hard magnetic material

Keywords: multicomponent high-entropy alloy, structure, metfuenching,
microhardness, magneficoperties
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INDUCED COLOR CHARGES INQUARK -GL UON PLASMA AT POLYAK
LOOP AND CHROMOMAGNETIC FIELDS

Abstract.] nduced col or char ge ichromQrasBneticfield® ol y ¢
was calculated. Obtained results of calculations were compared to zero field case. The
interaction and influence of induced charges on classical fields in QGP have been discussed

Keywords: Effective charge, quargluon plasma (QGP)asymptotic freedom,
Polyakovédés | oop, spontaneous magheti zation
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PROSPECTS FOR THE USE OF EQUIPMENT OF STATIONARY SOURCES
BETA AND NEUTRON -RADIATION SOURCES IN THE FIELD OF RADIATION
PHYSICS AND RADIOECOLOGY

Abstract. Our work is devoted to assessing the prospects for using stationary sources
of radioactivity for radiation resistance research. This assessment is mainly methodical. The
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purpose of the work is to assess the possibilities, prospects, and safety oftatsingry
sources of radioactivity, such as the Sirius Facility and the PuBe Neutron Source Facility,
installed in the Department of Nuclear and Elementary Particle Physics of Uzhhorod National
University to conduct studies of radiation resistance of Soorganic materials

Keywords: beta radiation, neutron radiation, radioecology, modern dosimeters,
radiation destruction of waste
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ATOMIC STRUCTURE CALCULATIONS OF SI NGLY IONIZED VANADIUM
USING TERM-DEPENDENT NON-ORTHOGONAL ORBITALS

Abstract. The multiconfiguration Hartred-ock method is employed to generate wave
functions of the ground state and lowest excited states of vanadiumiiwith/excitation
energiesE <6.7eV. Obtained wave functions can be used in calculations ofelvavgy
electron scattering by vanadium ion and photoionization processes
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THE INFLUENCE OF COULOMB DISTORTIONS ON THE PROBABILITY OF
HIGHENERGY ION -ATOMIC RECHARGING

Abstract. Based on the quaslassical variant of the distorted waweethod, a modifi-
cation of the Oppenheim@rinkmannKramers (OBK) approximation was performed to de-
scribe singleslectron ioratomic charg transfer at medium and high collisieglocities. An-
alytical representations for the electron capture cross section from-gellsf the target
into the 1sshell of the incident ion are obtained, taking into account the Coulomb distortions
of the wae functions in both the input and output reaction channels

Keywords: oneelectron charge transfer, @Bapproximation, Coulomb distortisn
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DEEP LEARNING BASED ON CONVOLUTIONAL NEURAL NETWORKS FOR
OBJECT DETECTION

Abstract. The principles of operation of convolutional neural networks, which are one
of the key tools of modern deep learning, are studied. A software implementation is carried
out for 1)determining the state of a car using logical functions; 2) determining the state of the
road by the type of weather conditions using logical functions; 3) an algorithm for recognizing
road signs using computer vision

Keywords: artificial neural network, bject classification, convolutional neural
networks, deep neural network, perceptron, linear object separation
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CONDITIONS FOR THE EMERGENCE OF DETERMINISTIC CHAOS IN THE
MOTION OF A DOUBLE PENDULUM IN A HOMOGENEOUS ELECTROSTATIC
FIELD

Abstract. The conditions for the emergence of deterministic chaos in the motion of a
double pendulum in a homegeous electrostatic field were investigated. The calculations
were carried out using the Hamiltonian formalism. We observe presence of deterministic
chaos qualitatively with numerical simulation of Poincare sections for different initial
conditions. Rangeof the model parameters were identified when the pendulum motion is
regular and chaotic.

Keywords: deterministic chaos, double pendulum, Poincare sections, Hamiltonian
formalism.
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There are many nature plwnena which have features of deterministic chaos. It is
easier to find systems where the latter is absent. For example, weather, electricity consumption
fluctuations, water level changes in reservoirs demonstrate chaotic behaviour. In our
invenstigation westudy when deterministic chaos in a double pendulum motion emerges in
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an external electrostatic field. The mechanical system considered in our research consists of
two rods with masses and electric charges on their ends. One of the rods is attachautito the
of the other.

We study dynamics of this system by the means of Hamiltonian equations. We identify
intervals of parameters of the system where deterministic chaos emerges. We research effect
of electric field strenght magnitude on the pendulum motiaifierent signs of charges. We
derive these results by the means of numerical simulation of Poincare sections of the
pendulum phase portrait in Wolfram Mathematica. In our approach magnitude of electric field
is proportional to dimensionless coefficidht

If external field is weak the system moves similary to a free pendulum, as shown in
Figsla and 1b. When U i silcandtd), eun Sysiein démonstiatesN 0 .
features of deterministic chaos, but certain trajectories on a Poincare seetsiill visible.
Wh e n U =1#) regufar tigjectories vanish, which means that the system becomes chaotic.
But if we increase U further 1tftHen Whaeme U=
interesting effect is present. If signs of chargestlagesame, then we continue to observe
deterministic chaos in the system, as could be seen idhkidut if signs of charges are
opposite, then regular trajectories are restored {igp.This conclusion is ne& this effect
is absent in a double pendmoiun gravitational field.

Quantum model of this system might be researched in the future.
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Figure 1. Poincare sections of double pendulum at different values of electric field strenght
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ANALYSIS OF THE INFLUENCE OF ENVIRONMENTAL FACTORS ON THE
CHARACTERISTICS OF THE PULSE DETONATION ENGINE

Abstract. The influence of environmentparametersn the specific impulse of a pulse
detonation engine is considered. The main determining factors of influence were the pressure
and density of the gas withhich the detonation products interact during their exit from the
detonation chamber. The interaction of the detonation wave front with a denser substance,
compared to the density of the front, causes partial reflection of the shock wave. The reflected
shok wave enhances the flow parameters behind the detonation front. A significant increase
in specific impulse is possible depending on the density of the environment

Keywords: pulse detonation engine; specific impulse; influence of the environment

H tusBfislsd ©OCjlsddn Hodcekd o, wWC' fwLOyy s
ifw BjLfjjodsy odls' COdedz" fEBHECK & LEGE
L dzOyOdz dedcds W OCIkstesds ofdzdolz BEHj o] dzd ud dzC
' fls! ©OC ] stdaf £C bitpal@dzdz’ bOWMdds yddesds, B d
@O 20 tiydd' fjtjsLhdejddr. 10 §LOCkdy'
ys ' fted Ld&Oydksdkkz fesksdsdnCk. 1 OftdS dzOH

s Ho e kdzO k L dgptsdalfdzdassdedrls d i) s j ded s
sodh O, st odgvdes L kqmMCsd O L' L' My
GtsC M kO kO klotstjddzy MSCkzOHdes'  fdmlsy

83


https://doi.org/10.62717/2221-4550-2025-1-023
https://orcid.org/0000-0002-5399-7292
mailto:aksyonov.olexander@gmail.com
https://orcid.org/0000-0002-5399-7292
mailto:aksyonov.olexander@gmail.com

R T A o B T - T AT I AP

dzgj sBR' Hdz Mls! fHteslsdHu® ° I1sOC* 8B Wl dh syt z0 3§ @ z

dzq’uq’dzlz fdsdBsets ' &3f.zdzr Mk Iswéd HoadcdEkzdO [ 1]
10 9" HAB dg 9" H ILOHdY 2dedrn ©WOC jlsdzdms Ho(

(wrr) fwOyssels: £ yded' ydesdkk twjixdds® L L dzOy

fesly ¢ sd i useSshzite s B)sQudgjeystzs o' H f sMlsOo dzj das @
dz' sets MijtejHsoadh O Y] fjtejo0Oy0Olsd j
sBz HEMd HYjddYy ofddsk dOs ¢ tddh
HjlbsdzOy' 2 dzd 2 H ofc Hsdg dess'. OC Iz Odz dz

ImMdzse dzd &3 o dL dzOyOdz' dzd 3 W OC stste

fOdd kdMS kO ckflsddd ¢OLE L wCdd oL O d&H' &
HjlsBSdOy' 2des’ COdjted. v S‘Htsdsq': J S MY jted By dak
GdMistso e s fossesdy toirtzj v ¢ sl ¢ dfdz o Ouo®. v
HECl' & HjbsdOYy' ~ kO ¢OLLk danQts kqh e mass m e
fdz Hyj dedz® ftevW BdR Msfdsedn dOMOHC' & Hdw € Od
fsCOLE, M to' L ddlyodd isiflsasdz@syy’ (@G HEOL sd &

Hs L3 ded oJ dzduddzed f OteORilste' @ E L isde f &zOts
10 tejLizdz OO fftetso jHjdatsets Htsfydz H Y j dadaw

ssdzOy' 2 dzs’ Reddz L B dz b fe'kzdylsditslzs ¢ to ji tptisalasdzts ©
YyomlsStsoj o' HBdlslsw EHOWLdts™ "oeddz . 1" ' HBdlO FE
Wiesdzlstsdz HilssdzOy' " . 1B ' dz' M jdgde" IsdfmMékz E L sd
HY j dzdev jIsOflkz My tstesy dzj dedz? C O3y ted 2o GHS  {flsddsfHolC
dz' mlsy . wkCEYd LB  dzr hjdzdgw Itcdo OdzsMils’® tetse Y
sdmMSkE oefMjtejHddz COdBBited fsLdlsdodzs of dzde O d
lsOlscf ftesojHjddrn tSLEEOREdS &8 YCOLEEIL!, Mt
Yy’ fitjeadhkz' ckfmlsddlkz toj yseddzd dzOoe § tsdzdh dz
ttj Ok d2O MjtejHtsadh j. V1tetslddjyds y! sz, L O
z2m bwvwed L O oBtyd?2 ydéd &@syj LB d hdlksdmw
u’tsq’ s H dgCAfdsad d2'  Itdfjozgime datlz s  dzd dzO0e S sdzd h dz! tsE ts
Is ! w

f 0o " s ftd L dOyjddev s bdMEk dzdy ysdiz L
[ sfpdz" Hy jdedg? of dzdolz IsdmMSkz dzOo Ctsdzdh dz' sG ts
fsCoLk vihedBOd DY dzd o v colzdifis@Higdz  j tod o d P j dzdzy Is
d' sets MiteiHBadh O, Yot odvdzs L IsdmMStsd3 § SH O
‘st v yOMmlsS tsolgkz o HBgdgtls'™w Weedsdlz , Pt ftoda o sH(
L tsdzf MsOdzdr o OgOoOBREtcoa f OHEC Iz, 9" HBEZOO' Is! MW
fdssd@sets ' ®fzd Mk swed HoadcelkzdzO®, MY ted uddzj dzts
MittiHtseadh O.

sfdmMtsS odStedMmlsOdzdr HY J 6] d&z

1. rsBtesoatsdzr MS d2, .1, rdHSCsmisder J tOC j
ftetsy CIsdistsay@ dedzy ¢ H dzw er mMhdn ZyjBde =
[ sBtesosd MEd2; YBH.OBjHAAL M) P HA.C s
1.6¢. 10zdgDasdf; 1986.

2. Cooper, M.A. Impulse Generation Betonation Tubes. A Thesis in Mechanical
Engineering May 2004 / M.A. Cooped. California Institute of Technologyd
2004.6 268 p

3. Aksonov, O. Analysis of the Nozzle Impact on the Characteristics of the Pulse
Detonation Engine / O. Aksonov, O. Zolotko78th International Astronautical
Congress (IAC 2024y Milan, 2024.6 P. 10931098.DOI: 10.52202/078371
0112

84



T +#LL _aeThbdTeE"ch™ xt o, 7oe" ke g ‘Yomaomp 16mMy _ . _te’Y HaHp h

urs 629.73
DOI: 10.62717/2224455020251-024

PlsOBOdZYEZS w. t
104" 5dz0dz dzf YA P o R U PRI bNBE Cd2 O Oy* 2dzd2 °
E-mail: i.r.atamanchu@studenkhai.edu

sz tsoa O .
104" 5dz0dz dzd? Oj tetsC 5B gdechd’ EdE2o OtofhyPlsyf 1@ dzd 2
ORCID00000001-71180115
E-mail; g.koloskov#&@khai.edu

{YuorRfuwuy ¢Awe [four sftIoveo toésruvr 4 1l
1wt omulorrcfd sl4d vrdffryomrer oL PIStR

desls Oyg g h j dess Lo ukOy® ™ Iktsoh ddzd Mils'® dz€ d
v ©OCjlsdsets HodGelkdzO s jtsHBBets f Odzdo ©.
BOMd CtdmistezC Yy, LO tB®RjYJdd" HEH EZMmls
dotsds oadezlste’ h dz' se s IlsPigEic dds O dads PAS IO g3 izdds j
ClzdzO. 1 tetso jHjdets HtsgdzOHzy § datifdsiises dsbiGfigizg tchOO to
® bd@Chizdtse d &' d2° BzKBz BOMJ

sz ytso ' IsfgdetcaH@f Oz o dzd 2 tcOC jIsdzd?2 Hodekzdz |
B LOYy' v t0Cjlsdzdr Hodceckdz o

wAtamanchuk
Nati onal Aerospace University c¢Kharkiv Aviat
E-mail: i.r.atamanchu@studenkhai.edu

H. Koloskova
Nati onal Aerospace University ¢Kharkiv Aviat
ORCID00060001-71180115
E-mail: g.koloskova@khai.edu

OPTIMIZATION OF THE ROCKET ENGINE BODY MASS TAKING INTO
ACCOUNT ITS HEAT -PROTECTIVE COATING

Abstract. The probém of optimizing the wall thickness and heabtective coating of
a solidfuel rocket engine is solved. The minimum mass of the structure is taken as the value
of the objective function, and the permissible stress arising in the shell under the infiience
internal pressure and the permissible temperature load during engine operation are taken as
limitations. The thickness of the layers is studied depending on the combination of
temperature and pressure at a minimum mass
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rocket engines
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WAYS TO IMPROVE AN EFFICIENT SYSTEM FOR SUPPLYING
A PROPULSION SYSTEM ON ECOLOGICAL FUEL FOR

Abstract. The study is dedicated to the analysis and improvement of propulsion systems
for CubeSatlass spacecraft using green monopropellant. The paper provides an overview of
existing solutions, and a discussion @ramising approach for propellant storage and supply
using solid chemical compounds. The proposed technical solutions aim to enhance safety,
reduce energy consumption, and comply with modern space launch requirements
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ANALYSIS OF THE PERFORMANCE OF THE PHOTOVOLTAIC MODULE
BY THE DARK VOLT -AMPERE CHARACTERISTIC

Abstract. The difficulties of measuring the parameters of a photovoltaic module using
the standard analysis of the light valhpere characteristic in ps¢art conditions are consid-
ered. It is proposed to use the dark \afipere characteristic as an express alternative. The
advantages of the solution, such as lower requirements for laboratory equipment and improved
quality of rapid determination of the characteristics of the photovoltaic module, are substan-
tiated. Prospects for the development of such a method to improve #aeipeh diagnostics
of a photovoltaic power supply for microsatellites are analyzed.

Keywords: Power supply system, photovoltaic module, light sastipere characteris-
tic, dark voltampere characteristic, diagnostics, microsatellite.
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TECHNICAL SOLUTION OF THE POWER PROPULSION SYSTEM OF THE
SPACE TUG BASED ON THE HYDROGEN-OXYGEN SYSTEM

Abstract. A technical solution for the propulsion system of a space tug based on a hy-
drogenoxygen reversible fuel cell is presented. The selection of the energy system compo-
nents is justified, including the planned use of a unitized regenerative fuel cell fordigate
sociation into its components using solar energy. These components will be stored in dedi-
cated storage tanks. From the tanks, the components will be supplied to a liquid rocket engine,
where they will form a propellant mixture, enabling the execudfamHohmann transfer, and
to a thermal electric rocket engine, which will refine the tug's orbital position before deploying
picosatellites
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APPLICATION OF THE LAMBERT METHOD FOR SOLVING T HE
MATHEMATICAL MODEL OF A MULTI  -JUNCTION PHOTOELECTRIC
CONVERTER

Abstract. The paper considers the application of the Lambert method for the analytical
solution of the mathematical model of a multijunction photovoltaic converter. It is shown that
the Lambert method allows efficient solving of nonlinear equations describing the processes
of generation, recombination, and charge carrier transport in multijunction structures. Exam-
ples of calculations demonstrating the high accuracy and efficiency ofetitancompared
to traditional numerical approaches are provided. The results of the study can be used to op-
timize the parameters of photovoltaic converters.

Keywords: Lambert method, multijunction photovoltaic converter, mathematical
model, nonlinear equans.
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USE OF NON-THERMOREACTIVE BINDERS FOR THE PRODUCTION
OF THE SOLID ROCKET PROPELLANTS

Abstract. Modernrocket engineering requires innovative approaches to the production
of solid rocket propellants, particularly the replacement of traditional thermoreactive binders
with alternative nofthermoreactive materials. The study analyzes the advantages of such sys-
tems, including reduced energy consumption, recyclability, and enhanced safety. Promising
categories of nothermoreactive binders are examined thermoplastic polymers with low
melting points, lowmelting metals (gallium, indium) and their alloys, crystalsubstances
(TNT, urea), and eutectic mixtures. Despite technological challenges, such as metal reactivity
or high costs, the integration of these materials paves the way for environmentally sustainable,
costeffective, and reliable rocket systems

Keywords: nonthermoreactive binders, solid rocket propellants, thermoplastic poly-
mers, lowmelting metals, eutectic mixtures, environmental efficiency
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REVIEW OF THE APPLICATION OF AN AUTOMATIC UNLOADING DEVICE
IN THE TURBOPUMP UNITS FOR STAGE COMBUSTION LIQUID ROCKET
ENGINES WITH THRUST UP TO 10 TONS

Abstract. The review examines the application of an automatic unloading device
(AUD) in the design of turbopump units (TPU) for liquid rocket engines (LRE) with generator
gas afterburning and a thrust of up to 10 tons. The study considers LREs from Ukraine
European countries, America, and Asia
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STUDY OF BALLISTIC CHARACTERISTICS OF PULSE SOLID PROPELLANT
ENGINES DEPENDING ON THEIR CHARGE FORM

Abstract. The analysis of systems using pulse splidpellant engines, their
arrangement on aircraft and forms of fuel pellets is carried out. "Brush", roll, tablet charges
and a monolithic pellet with conicity are considered, and the calculation of ballistic
charateristics is carried out. As part of the calculation, the change in the area and combustion
rate, mass flow rate and pressure in the chamber are analyzed depending on the fuel used and
the form of the fuel charge under consideration
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PROSPECTS FOR THE USE OF ROCKET FUEL BASED ON KEROSENE
HYDROGEN PEROXIDE PROPELLANT

Abstract. Related rocket fuel problems, its environmental friendliness, economy, and
convenience were analyzed, the pexgp for using kerosefrteydrogen peroxid@ropellant
were described, emphasized their main advantages on the world/Asteg@parison with
other fuel pairs is made. Emphasis is placed on the prospect oftisargl

Keywords: liquid rocket engine, proflant, kerosene, hydrogen peroxj@thanol
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USE OF PROSPECTIVE ROCKET FUELS UNDER CURRENT
ENVIRONMENTAL TRENDS

Abstract. The paper presents the results of the analysis of rocket fuels f@otwoo-
nent rocket engines used today in the world. The shortcomiitige fuel requirements system
and the threat from them in the future are indicated. Promising fuel alternatives are proposed
in line with the trends of modern ecology and their advantages and disadvantages compared
to harmful ones are described. Methofigbtaining biofuels with their production technolo-
gies are considered
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DEVELOPMENT OF A METHODOLOGY FOR DETERMINING THE FINNING
COEFFICIENT IN THE CHAMBERS OF LIQUID ROCKET ENGINES
MANUFACTURED BY ADDITIVE METHODS

Abstract. This paper presents a new approach to determining the finning coefficient
when using fins of variable thickness. This problem is relevant due to the active development
of additive manufacturing technologies, which enable the production of engine chémnber s
tures with complex shapes that are unattainable using traditional manufacturing methods

Keywords: fin efficiency, liquid propellant rocket engine, variable thickness fin, math-
ematical model of heat transfer, additive manufacturing
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METHODS AND MEANS OF INCREASING THE EFFICIENCY OF A JET
DETONATION ENGINE

Abstract. Detonation jet engines are a promising alternative to traditionahghes.
The problematic issues of developing detonation jet engines are analyzed. It is emphasized
that active theoretical and practical work on the creation of a detonation jet engine has been
underway for more than 25 years. Already existing detonaigines exist as samples and
have small capacities
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USE OF FUEL CELLS IN UNMANNED AERIAL VEHICLES

Abstract. This paper discusses the use of fuel cells as an energy source for unmanned
aerial vehicles (UAVs) compared to traditional batteries and internal combustiaregngi
(ICEs). Fuel cells offer significant advantages such as higher energy capacity, lower weight,
and environmental friendliness. In this paper, a comparative analysis of the efficiency, flight
time, environmental impact, and cost of operating UAVs witfedint types of energy sys-
tems is carried out

Keywords: fuel cells, unmanned aerial vehicles, batteries, internal combustion engines,
energy efficiency
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MATHEMATICAL MODELING OF DYNAMIC PROCESSES IN HYDRAULIC
SYSTEMS OF VARIABLE STRUCTURE IN LIQUID ROCKET ENGINES

Abstract. The paper presents a systematic approach to the mathematical modeling of
low-frequency dynamic processes in the hydraulic power supply systems of vatrabtere
liquid rocket engines. The study focuseseogines developed by the private company Flight
Control Propulsion. The proposed methodology involves determining the frequency charac-
teristics of all branches of the power supply system using the impedance method, treating it
as a distributegharameter sstem. Based on these characteristics, a mathematical model of
dynamic processes in the hydraulic power supply system is then developed, representing it as
a lumpedparameter system

Keywords: liquid rocket engines, engine stanp, variablestructure powesystems,
impedance method, mathematical modeling -foequency dynamics
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ANALYSIS OF THE DESIGN AND MEASUREMENT PARAMETERS OF THE
HALL THRUSTER

Abstract. This paper analyzethe design of the Hall thruster and determines the main
measurable parameters affecting its efficiency. Keyameters such as thrust, power
consumption, specific impulse, plasma distribution, thermal regimes, and operational stability
of the thruster & considered. The obtained results can be used for further optimization of the
thruster design and improvement of the energy efficiency of Hall thrusters

Keywords: Hall thruster, thrust, specific impulse, magnetic field, measurable
parameters, efficiency
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Hall thrusters are a promising type of electric propulsion system for spacecraft. They
provide high efficiency in propellanttilization, long operational lifetime, and stable perfor-
mance in extended space missions. A key advantage of these thrusters is the ability to pre-
cisely control the thrust vector, making them ideal for satellite orbit correction [1]. This study
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presenta detailechnalysis of the thruster's design and identifies the key measurement param-
eters required for performance evaluation in various operating modes

6]

0

0

1. Hall Thruster Design
Main structural components anode, cathode, magnetic system, ionization chambe
power supply system, and support systems
Operating principle the interaction of ionized gas with a magnetic field generates
thrust, ensuring ionization stability and reducing electrode erosion
Construction materials and their effect efficiency the use of heaesistant materi-
als, minimizing erosion impact on working components, and selecting the optimal
composition of the propellant
Interaction between the magnetic field and plasma analysis of magnetic field lines,
identification ofthe zone of maximum ionization, and optimization strategies for the
magnetic system [2]

2. Measurement Parameters
Thrust (mN) measured using thrust stands to improve accuracy
Power consumption (W) determined by measuring the voltage and current at the an-
ode and analyzing energy efficiency
Specific impulse (s) calculated as the ratio of thrust to propellant flow rate, which is
a key parameter for evaluating thruster efficiency in {dogation missions
Plasma distribution analyzed using probe measurengmectroscopy, and numerical
modeling
Thermal regimes studied using thermocouples and heat flow simulations
Thruster operational stability assessed by analyzing changes in thrust characteristics
and plasma parameter fluctuations during loergn testiig [3].

3. Analysis of Experimental Data
Analysis of thrust dependence on power supply parameters impact of voltage, current,
and propellant type on thruster characteristics [2]
Study of the influence of the magnetic field on thruster stability evaluafiomag-
netic field uniformity and its role in maintaining optimal plasma conditions [3]
Comparison of experimental results with theoretical calculations validation of math-
ematical models against experimental data
Assessment of thruster lifespan impactoperational characteristics under different
load conditions [1]

The conducted analysis provides deeper insight into the structural features of the thruster

and identifies the key parameters affecting its efficiency. The obtained results can be used for
further design optimization, improving energy efficiency, and enhancing the longevity of Hall
thrusters. The research also confirms the importance of precise control over the magnetic field
parameters and propellant properties to ensure stable thrustetiaopéraextended space
missions
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ANALYSIS AND COMPARISON OF LIQUID -PROPELLANT ROCKET ENGINES
AND SOLID-PROPELLANT ROCKET MOTORS AS PROPULSION SYSTEMS
FOR AERIAL ATTACK VEHICLES BASED ON THE EXAMPLE OF SOVIET

AIR-TO-SURFACE MISSILES

Abstract. Over the past 60 years, dirsurface guided missiles have undergone
significant changes and modernizati@ne of the key issues has always b#enchoice of
engine for missiles of this clads it is evident that the engine must generate jet thhust
as is known, there areimerous ways to implement such propulsion systerh®RE, SPRE
ABJE, each with its own subclasses (SPRE with ballistic or mixed fuel, LPRE withaffcut
or pumpfed cycle, ABJE as a turbojet or a PJE). Moreover, each engindagis own
advantages and disadvantages when performing the tasks assigned to the missile This thesis
compares two types of propulsion systeind PRE and SPRB using the example of the
Soviet guided missiles kB8 and KR58.
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ESTIMATION OF GENERAL PARAMETERS OF THE ORBITAL CLUSTER
SYSTEM FOR REDUCING THE SOLAR RADIATION FLUX TO THE EARTH'S
SURFACE

Abstract. The estimatesf general parameters of tbebital cluster system for reducing
the solar radiation flux to the Earth's surface are made. The efficiency coefficient of orbital
cluster systems idetermined by modeling the dynamics of cluster elements that orbiting
around the Earth

Keywords: orbital cluster, reduction of solar radiation flux, climate control, orbital mo-
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BALLISTIC ASPECTS OF COMMUNICATION SESSION CONTROL OF SPACE
USERS OF A PACKET SWITCHING SATELLITE NETWORK

Abstract. Methodological support for software control of communication sessions of
space users & packetswitched satellite network has been developed. The methodological
support is based on an approach to routing data transmitted in a satellite network between a
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pair ofspaceuservehicleduring their communication sessidrhe approach involvesétuse
of a quasivirtual channel the data transmission paths between a pair of space users can vary
slightly around the basic virtual channel selected for the duration of the communication ses-
siond the information transmission path in the network, whighsists of elementary lines
between adjacent network nodes represented by spacecraft. The basic virtual channel can have
several changes during the communication session and is determined at the current time using
the orbital parameters of the satellitestgyn and the spacecraf$ers of the network as the
path of the shortest length.is proposed to select the main data transmission path not on the
entire network, but on a part of the network allocated taking into account the orbital parame-
ters of the goup and the orbital parameterstioé networkusers A simulation model of data
routing in a satellite network between given pairs of user spacecraft has been developed,
which is intended to study the implementation of the proposed approach

Keywords: spae vehicle, orbital grouping, orbital parameters, satellite communication
network, routing
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SOFTWARE-CONTROLLED TOPOLOGY OF A SATELLITE
COMMUNICATION NETWORK ON COMBINED ORBITAL SEGMENTS
BALLISTIC ASPEC TS

Abstract. Methodological support for software control of the topology -feunt
structure of connections between spacecraft) of a satellite communication network on
combined orbital segments is proposed (the distance betweenrboeigh orbital segments
is significantd from about 100 km and more; the greiag of each segment is a combination
of several subgroups that differ in orbital inclination values and have small differences in
altitude values). A simulation model of softwarentrolled topology of a sateli
communication network is developed.

Keywords: spacecraft, orbital constellations, orbital parameters, satellite
communication network topology.
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MINING ON THE MOON

Abstract. The technologies of mineral extraction on the Moon using existing local re-
sources are analyzed. It is shown that chemical and carbothermic regolith reduction requires
regular delivery of reducing agents from EaRfarolysis requires a high level of technological
development, which makes its implementation unlikely. Electrolysis using molten fluoride
salts or molten Cagsalt requires delivery of fluxes from Earth. Direct electrolysis of regolith
melt looks promisig due to its simplicity and the absence of consumables supplied from
Earth. An important problem of this process that needs to be solved is the development of new
heatresistant conductive anode materials and protective materials that are capable of operat-
ing for a long time in an active oxygen environment at high temperatures

Keywords: electrochemical reduction of melts, inert anodes
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PROBLEMS OF OBTAINING ALUMINUM FROM LUNAR SOIL

Abstract. Technologies for the prodioh of aluminum on the Moon by
electrochemical reduction of anorthite or alumina melts are considered, namely direct
electrochemical reduction of anorthite using the Cambridge FFC procesd (B@0 Ay ) ,
electrochemical reduction of calcium aluminate meltAiG@: ( 1 6 0 0 Ay ) and a
(2000Awu) , -Hemwtd elscrochémital reduction of aluminum oxide solution in
molten cryolite (960AC), EMEC electrolysis
of developing technologies for the electroclmahrecovery of aluminum on the Moon and
on Earth is the lack of inert anodes that can work for a long time at high temperatures in an
oxygen atmosphere and resist the corrosion of molten cryolite, silicates, and aluminum

Keywords: electrochemical reducn of melts, inert anodes
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THE CONCEPT OF THE UNIVERSAL (HABITATION AND AIRLOCK) MODULE
OF MOON BASE

Abstract. The concept of the universal (habitation and airlock) module of the moon
base is described, its main characteristics and view are given, its construction is described,
attention is pal to the purposelesigned equipment, delivery systems on the Moon

Keywords: Universal moon base module, moon base habitation module, moon base
airlock, launch vehicle of a supbeavy class
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ARCHITECTURAL AND TOWN PLANNING ASPECTS OF DEVELOPMENT THE
MOON AND MARS

Abstract. The architectural and urban planning aspects of the development of the Moon
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ing is emphasized. The principle of developing architectural and urban planningsdepec
settlements on these planets is shown
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Abstract. The prospects of using a screw type of transport for moving regolith from the

place of extraction to the place of processing and sending it to Earth in the conditions of the
Moon are substantiated. Formulas are proposed that for the first time allovatafcthe
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area of the site of possible regolith extraction and the corresponding volume of its extraction,
depending on the parameters of the screw and the selected electric motor. The use of an asyn-
chronous electric motor powereg solar panels is assuthe

Keywords: Moon, regolith, auger, electric motor, mining area, mining volume
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DEVELOPMENT OF THE ¢FUTURE SCHOOL VR CHEMI

Abstract. This work is dedicated to the creation of a virtual chemical laboratory to im-
prove the educational process. The development of a software complex with interactive ele-
ments, allowing students to conduct chemical experiments in a virtual environment, is pro-
posed
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ments, experiment, Blender, Unity, 3D modeling, programming, learning, education
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QUANTUM CRYPTOGRAPHY IN CYBERSECURITY AN ANALYTICAL
REVIEW OF RESEARCH

Abstract. An analytical review has been conducted, examining quantum cryptography
as a promising method of data protection. The principles of quantum key distribution (QKD)
have been analyzed, along with its advantages, technical cltesl)emgl potential applications
for securing critical systems
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RESERCH ON PSEUDORANDOM VARIABLES USING THE KOLMOGOROV -
SMIRNOV AND FRONCIN | CRITERIA

Abstract. A study was conducted, revealing the instability of criterion results depending
on the generator, or more specifically, on the seed value of the generator. Many researchers
question the reliability of results from generators on different devices, nbhthey cannot
be equally trusted. The research was carried out using two criteria the Kolm&gonmov
test and the Froncini test. The study found that for small sample sizes, the pseudorandom
number generator has a significant impact on the genesategle. However, as the sample
size (n) increases, with values of n > 200, the influence of the generator on the result becomes
negligible and can be ignored
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THE EVOLUTION OF SOFTWARE DEVELOPMENT CHALLENGES,
OPTIMIZATION AND IMPACT OF MODERN TECHNOLOGIES

Abstract. The article examines the evolution of the software development industry; an-
alyzes the impact of increasing hardware capabilities on programming. Attention is paid to
the problems arising from the large number of abstraction lay@beptimal dependencies,
and the decline in the skills of specialists. An analysis of the impact of optimization and arti-
ficial intelligence on the software creation process was conducted, as well as possible ways to
solve existing challenges, through stardization of development approaches
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CONICAL SPIRAL WITH INCLUDED INDUCTIV ELEMENTS

Abstract. A conical spiral with included inductive elements was simulated.
Calculations were performed using the method of moments irFE¥O environment.
Frequency dependences of input impedance, VSWR, and directivity diagrams for the
frequency range of-6 GHz were obtained. The calculated results for variants with and
without inductivities were compared
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BAYESIAN CLASSIFIER OF HUMAN NEUROPHYSIOLOGICAL STATE BASED
ON EYE-TRACKING DATA

Abstract. Software tools have been developed for constructing a nonparametric dy-
namic model of the human eye movement systetharform of 2neorder Volterra polyno-
mials. The 1stand 2ndorder transient characteristics of the eye movement system have been
determined based on experimental "inputput” data using eyeacking technology. The
effectiveness of the obtained infornaat models, built using 2 and 3 step test signals, has
been studied for assessing the neurophysiological state using Bayesian machine learning
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NON-STANDARD APPROACH TO THE DESIGN OF SPACECRAFT ON-BOARD
COMPUTERS TAILORED FOR THE MACHINE LEARNING TASKS

Abstract. Machine learning tasks and algorithms are taking up aeasing share of
algorithmic problem solving both in space and on the ground. The use of standard processors
for CubeSats tasks does not provide the necessary computing power, and the use of special-
ized computers such as GPUs or FPGAs is expensive andiesoffipe authors of this article
provide their view on the use of Digital Signal Processors (DSPs) to solve this class of prob-
lems in an energgfficient and cheap way
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HR'H (BJL DSP twotsigégdgd so Odd &l MD1c DO &ls s d3.
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Sigmoidx) =1/ (1 +e\(-x))

1 OL RpweTzHso QdPo HNDIdzdzw o ¢ dzt Yy OF Is sB yd mdzj dzdzw
dz' Stsls® dzj Qtetsdz’ o .

1. sCOdzvtedz®O t6j Oz LOY"w Sigmoid (BJjL DSP)
sty daj L dgOyj dedew wBUYUddzt ‘s v sCcj Bts.

;10 0Oy yYyds dz0 d3omde entsH' o (x[])

il 3P sCOyyds dz0 dsomde edatsH" 9 (y[])

12 3C  dz CF fbzi Bjidalst @ ( N)

scalar_sigmoid_loop:
vldr.f32  s0, [r0], #4
vneg.f32 sl1, s0
bl expf
vadd.f32 s0, s0, #1.0
vrecpe.f32 s0, sO
vstr.f32 S0, [r1], #4
subs r2,r2, #1
bne scalar_sigmoid_loop

2.SIMDIDSPsf s d3' L s9 OdzO t6j Odz' L Oy' W Si gmoi d:
ltesyd Mstsd L-MBEPM7TEDr Lt e®ls dz' f Ot Odzj dz! dats tSE
HEf Sdiis-CizhisBEMD" 2 SO dzOB dzd 3 J ded = 5B yd Mmdzj o
1ted € dzOH OfpJ d3B O4g 'te@dzl¢ )S:I MD

;10 3 sCOyUdE d20 kOfMde ertH' o (x[])

il 0 sCOyyds dz0 di36fmde eodmatH' 9 (y[])

12 0 ¢ dz € Mlsy jdzjBjdals' 9 (S tOlsdas 4)

simd_sigmoid_loop:
vldmia.f32 r0!, {q0}
vneg.f32 g1, q0

bl exp_approx_simd
vadd.f32 g2, 92, g3
vrecpe.f32 g4, g2
vstmia.f32 r1!, {q4}

subs 2, 12, #4

bne simd_sigmoid_loop

3. 1t odgw dzdz" fetsHECIdodatsils' (Hdw N=1024
lted bEdise' tHBOSEodR kOSCktsadh yOMmktl BisA

{jOd Loy s dz ¢ M’ 1 6d MC Sic] dads
4 C Odz" tc d8P) ( B ~15 000 1
SIMD ~3.000 -5
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DEVELOPMENT OF A PROGRAM FOR AUTOMATED G -CODE GENERATION
FOR FILAMENT WINDING OF C OMPOSITE MATERIAL PRODUCTS

Abstract. The proposed software automates the filament winding process of composite
material products on adxis machine tool, featuring a udeendly interface, automatic ac-
curacy control, winding simulation, and reporting based ondsimed parameters (maned,
fiber type, winding direction, resin selection, and mechanical characteristics of the product).
The software optimizes winding trajectories and ensures uniform fiber distribution, contrib-
uting to increased product strength, reduced material consumgtid defect prevention. The
implementation of this software minimizes human error, enhances production stability, and
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improves the quality of composite products in industries such as aviation, automotive manu-
facturing, and space technology

Keywords: aubbmation, software, quality, control, composite materials, machine tool,
optimization
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AEROSPACE DESIGN BASED ON SEMANTIC VECTOR SEARCH AND
TRANSFER LEARNING

Abstract. This paper explores the potential of a decision support system for aerospace
design that integrates semantic vector search and transfer learning. The study investigates the
application of transfer learning to adapt+ma&ned reural networks for aerospaspecific
datasets and examines how semantic vector search can transform complex design data into
high-dimensional vector representations to reveal latent relationships. Various supervised and
unsupervised learning approaches evaluated to address different phases of the aerospace
lifecycle. Preliminary validation on both synthetic and#galld datasets indicates promising
improvements in design analysis efficiency and predictive accuracy, laying a foundation for
further dexelopment of Atbased decision support systems in aerospace engineering

Keywords: aerospace design, semantic vector search, transfer learning, decision sup-
port
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This research aims to pioneer a decision support system for aerospace design through
the integration of semantic vector search and transfer learning techniques. The study builds
on prior work demonstrating the efficacy of il addressing critical aerospace challenges,
such as damage detection in composite materials (Das et al., 2021) and fault diagnosis in
complex aerospace systems (Ezzat et al., 2021). Comprehensive overviews of Al and machine
learning applications in aenoace further underscore the potential of these methodologies to
transform design practices (Kumar & Jayasimha, 2023)

At the core of the proposed approach is the adaptation of transfer learning, which tailors
advanced pré¢rained neural networks to aerospapecific datasets, enhancing model
performance and agility (Kumar & Jayasimha, 2023). Complementing this, semantic vector
search is utilized to convert raw, multifaceted design -daiging from engineering
specifications to performance metrics amsénsor logsnto highdimensional vector
representations. Such transformations facilitate the extraction of latent relationships and
patterns, a process supported by recent advancements in knobéesggeretrieval methods
for aerospace documentation (Duenal., 2024) and daw@riven engineering paradigms
(Brunton et al., 2021)

The system further integrates supervised and unsupervised learning models to address
the varied demands across different phases
and testing stages, where uncovering new insights is paramount, these models help refine
design decisions. In contrast, during active operation and failure analysis, the focus shifts to
delivering accurate predictions and rapid diagnodtiesduality refleting the challenges
outlined in studies on Al applications in space missions (Oche et al., 2024). Although Al has
also been extensively applied to domains such as aviation cybersecurity (Garcia et al., 2021),
the current work concentrates on leveragingéhtechniques to optimize design processes

The resulting model encompasses modules for data preprocessingljrhétsional
vector representation, similariyriven retrieval, and dynamic knowledge transfer. Its
performance is rigorously validated agaibsth synthetic datasets and reairld aerospace
project data to ensure robustness and practical applicability, while also considering the latest
algorithmic trends and technological advancements in aerospace manufacturing and design

Ultimately, the endioned decision support system promises to substantially reduce
design data analysis time and improve the predictive accuracy of critical design parameters.
These enhancements are anticipated to redefine efficiency in aerospace design and catalyze
the intggration of nextgeneration Al techniques into engineering practice. In summary, this
paper confirms the transformative potential of integrating semantic vector search with transfer
learning as a cornerstone for decision support in aerospace designalayigt foundation
for future advancements in automated design analysis and intelligent system integration
(Duan et al., 2024; Brunton et al., 2021; Oche et al., 2024)
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SOFTWARE PART OVERVIEW FOR THE AUTOMATED SYSTEM OF
MONITORING THE DRIVER'S HEALTH CONDITION

Abstract. The work covers the topic of driver safety while driving, namely an electronic
automated system that fenms the functions of monitoring cardiac activity and signaling the
driver in situations when he should pay attention to his condition and, if necessary, stop. These
theses consider the software implementation and the specifics of the algorithms tivht cont
and monitor the system. The issue of the system's communication protocol and the features of
its operation during communication with the main controller of the car system were also
examined. The work is devoted to analysis and development of a sy$temedical
supervision of drivers with the possibility of researching heart diseases. The paper analyzes
the possible care factors and the component base that can be used to implement such a system

Keywords: system, monitoring, driver, sensor, microcorénl algorithm,
electrocardiogram, protocol
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DEVELOPMENT OF THE VR APPLI CATI ON ¢FUTURES
OF UKRAI NEeé

Abstract. This work is dedicated to the creation and implementation of an effective
training system for Firearm Training in the lessons of Defense of Ukraine. This system is
based on the use of virtual reality technologies, which will not only increase the Safety o
educational process, but also optimize the costs of purchasing and storing materials. In
addition, the use of virtual reality will contribute to increasing student engagement and
improving their weapon handling skills

Keywords: virtual reality, firearm training, defense of Ukraine, training, educational
safety, cost optimization, weapon handling skills
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OVERVIEW OF METHODS FOR REAL -TIME MILITARY OBJECTS
RECOGNITION USING DEEP LEARNING

Abstract. A review of real-time military object recognition methods has been con-
ducted. Their performance in terms of detection speed and accuracy has been compared. The
challenges and issues in this field have been analyzed

Keywords: machine learning, military objecécognition, reatime object recognition
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PRINTED LPDA BASED ON DIPOLES WITH INCLUDED INDUC TIV
ELEMENTS

Abstract. A printed logperiodic antenna based on flat dipoles with included inductive
elements was simulated. Calculations were performed using the method of moments in the
FEKO environment. Frequency dependences of input impedance, VSWHRIjraativity
diagrams for the frequency range o61GHz were obtained. The calculated results were
compared with experimental data

Keywords: printed logperiodic antenna, dipole with included inductive elements,
method of moments, experimental data
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DEVELOPMENT OF A SMART TELESCOPE FINDER

Abstract. This work is dedicated to the development of an innovativedoah elec-
tronic finder for telescopes, managed through a convenient mobile application. Thanks to it,
amateur astronomers will be able to quickly and accurately locate any celestial bodies. An
algorithm has been developed that allows calculating the paaisdinates of stars based on
your location and observation time. This significantly simplifies the object search process and
makes astronomical observations more accessible. The finder has a number of advantages it
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is made from affordable components, whieduces its cost, allows you to quickly point the
telescope at the desired object, and does not require bright lighting for accurate coordinate
determination. The mobile application provides an intuitive interface, allowing you to easily
control the dewie and receive the necessary informatioadaly on your smartphone screen

Keywords: astronomical objects, electronic finder, microcontroller, equatorial coordi-
nate system
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PROSPECTS FOR THE USE OFARTIFICIAL INTELLIGENCE IN UNMANNED
SYSTEMS

Abstract. The utilization of artificial intelligence (Al) technologies has seen a marked
increase in various management contexts, with the aim of enhancing dec#komg
processes, optimizing operations, andréasing efficiency.This publication offers a
comprehensive review of the predominant Al technologies employed in unmanned systems,
delving into their role in navigation and autopiloting functions.lt further explores the
challenges and obstacles associaté integrating Al into unmanned systems, providing a
nuanced analysis of the pertinent issues.The publication concludes with a discussion of the
prospects for the development and implementation of Al in unmanned aerial vehicles

Keywords: artificial intelligence, UAVs, machine learningomputer vision
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DARKNET AND ANONYMOUS NETWORKS METHODS OF MONITORING AND
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Abstract. The article discusses the features of the darknet and anonymous networks,
methods of their monitoring and analysis, as well as means of counteracting illegal activities.
Particular attention is paid to the use of the darknet in the rocket and spaceyjndcisding
the sale of dualise technologies, threats to satellite systems and leaks of confidential data.
Modern approaches to detecting cyber threats, monitoring cryptocurrencies and international
cooperation in the field of cybersecurity are discdsse
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bases are considered, taking into account the distinction between working and archival infor-
mation, and practical recommendations for the smooth operation of modern enterprises are
also introduced
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ULTRASONIC CONTROL OF COMPOSITE CARBON PLASTIC SHELLS

Abstract. The possibility of controlling threkyer shells and their transition points to
solid carbon fiber is considered. The study was conducted on multilayer composite shells
made of large diameter carbon fiber. &amalysis of the effectiveness of determining typical
defects on control samples in different modes of the flaw detector is presented. The
requirements and technological parameters of the ultrasonic control process of multilayer
composite shells obtained the wet winding method are determin@te results of ultrasonic
testing of a section of a multilayer composite shell made of carbon fiber are presented

Keywords: fabrication technology, composite shells, finmasive control methods,
carbon fiber plasti
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MODERN APPROACH TO EXPERIMENTAL CONFIRMATION OF DESIGN
PARAMETERS OF INTAKE DEVICES

Abstract. Based on the seilts of physical experiments to determine the static and dy-
namic residue of rocket fuel components on experimental designs of the first stage tank of a
launch vehicle with central sampling and their numerical modeling using mathematical mod-
els, the authodeveloped a computational and experimental method for verifying the model-
ing results, which allows for numerical calculations to confirm the design parameteeskef
devices with the required accuracy

Keywords: intake devices hydrodynamigrocesseshydraulic residual; experimental
testing;hydrodynamic similaritycomputational hydrodynamicsumerical modeling
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CALCULATIONS OF THE APPLICATION OF THE ULTRASONIC NON -
DESTRUCTIVE TESTING METHOD FOR COMPLEX TECHNICAL OBJECTS

Abstract. Ultrasonic NorDestructive Testing (UT) is one of the most effective meth-
ods for detecting internal disetinuities in products. The need for reliable defect detection is
particularly critical for ensuring the safety and quality of complex technical objects (CTOs)
and highrisk structures. However, existing UT methods have limitations regarding defect
evaluaion accuracy due to discrepancies in the amplitude responses of reflectors in reference
blocks used for equipment calibration. This study investigates analytical models of amplitude
signals from reflectors in calibration reference blocks and proposesagppsto enhance
UT efficiency by eliminating amplitude signal discrepancies through the application of vali-
dated correction factors

207


https://doi.org/10.62717/2221-4550-2025-1-068
https://orcid.org/0009-0007-8599-214X
mailto:sazonov_p@365.dnu.edu.ua
https://orcid.org/0000-0003-2005-9993
mailto:klymenko_s@365.dnu.edu.ua
https://orcid.org/0009-0007-8599-214X
mailto:sazonov_p@365.dnu.edu.ua
https://orcid.org/0000-0003-2005-9993
mailto:klymenko_s@365.dnu.edu.ua

S - . ¢ - 7 R . R ¢ X"

Keywords: nondestructive testing (NDT), ultrasonic testing (UT), signal, complex
technical objects, referenbéock, method

#4C ZOHdZ Isjnd@&ydze OO SEISdZ] sdzj dzsdz' fdMmisj &3
Cd2 t'oajd¢ Ijndbdse' ydts MSeOoHdkshls' , * disjce
[s dzdn dzOdzj ¥y Ols' ' dz¥ e OMstelz § Is iz to ds'te OEzaNd 5% ls diz
sjdid, O kOSCEYy O ' Oy 2cd20 kO St YO Isjndz ¢
o' H WCrfls' odcetlssody dzdz? ©Ctej B3R HjlOdzZj2, O
dzls* o, ttsBtslsd MdMmisj d3 dytsjdz’ lsjsteqf dzcdey JIsidm) \pgdiden® ales’ *
fdzj SMded?2 ftesyim, s 9aCds yo' OdOdz' L ftets® Clsdz
&z ssteddze MlsOdzk SCsdmstezy 2 kO L OfmMstsmkze Odzdz
tesdggp OV e dz Mis! HjWjCl'ea k &BOjt' OzOr dBsyj o
SO OgisBAdokz EZoOck ftodH ' dwels! Ctdlsdyded d3d L t
CotetsL ' w Ot " dzh' fshCtsHyjdadzw, P ts e>l]'.dcha®h‘ls1

Vdz! IstcOL o KBS Hzf te B Asdr'Tods dizls teHstslz o5 tlsdgvd W o dzwW Isd  H j W J ¢
o dzgzlste’ h dz' 23ChidlgitedZ COsZ o' B j L~ ¢ todg]? sz O GxdgY dzdzl 3
2 MEyomdes 3z o d@asvdiddy Ishes d H L Mls® ftoesoe j HJ dedaW G

EsBOdL Oy’ ~ O | dzj S lstets dzdats s |4 tes@ilseste Gstslzr ‘o Oaizitdy
esdd dzj dzdh § o W e e WP CAs fHeENeswdMdE 51 sy dzd Is d
HddOB y' . Aj HO' LEsck fed2EOsd o yofd ' day
Mdszoy" v d

ltod LOMsBhHhEsOdzez Zdz' StcOL o dz® B ‘sdzish € tstdals fots alz
ded i3 3 stsH O3 o d A3’ to ¥ 990 dzdzvO difftsdz’ dis e dad 2H jdijd 16 tHdsH
ftoslsw y ¢akfndz sHded?2 BjlssH fjtejHBOYO' oddi3' tok o
odd3s tos 9 Odzgdz? O dz' Iskzw d tslstsq’d30dz.tscts ' H HJWJc¢
Omdzse Odzd 2 20 o d 5 1% 0 Odzdz 8" ufiplg @afsC Is @ iz O &
Oy LO kditse dOwWodesMmls® MdedeOdzz o' H HJWJCls
i djbtyde tjLbkzd sOd. o¢dzj 2 OB dz' Iskzw dad 2
LOfMissmMkzeo Odzedz’ § jtejlsoatstes 9 OyY' o L2 fifdds, s o fOtdaf
stshizo Odzdz bkdz' stcOLokSCtsoadn HjWjChsmMSsy o
ddisd Of jtelsktedzddzsd tjh ' IsC O], dz2@O BHS &BH b
(s HtsMwalsd ctOdzdy! Hwadesd dzO t' adz N

52 6 d&3d3 H' O3y stetsd3 dzO@ cdzdedded ©° ' H 20 HTE
OBt § &ZOMisdSlkz. o¢dzj kd steOLoOokSESe' HIW,jClsme
Ltso Odzd 3 Off jtelskztedzd B tojh ' ISC OB dBOs Is: HEyY |
Hetetsyy'L odd yo2ddzs . 1 jtejlsoatstes 9 Oy' L W OL 59 Oded d3d
MwisCd ©OL & HBtsYy Ud L® {02 tzd Eic s WeulDdEoe? Gdajdrsdy d
sEztoded 3 to®: Iis'C Oagffdzd S d2 tetsL 3" te¢ ° §slstejBlsIs!
dZOH ' 2 dese s OF¢ Kfifddzd W detawBsd CCWsiEsd® C tsdalstetsdzs . 1 it
CstedfmisOdedzy E ftosdidmMdzsea sMils® L OMistsikze Odedzy & d
Bl L fitcjlcotstcs 9 0yOdsd L WOLtsoOdeddzsd Of jtelskts
otsdzd Blted BOdd HEY] "dGETH L OfkthDs O dedz" Mk
tsd bk feskdhdse sfis' ©OLBHE L EMS &OH dzj dzd 3 H
kdod LOMstsMke Odzdz? bz steOLobkStsodn HjWjClsme
WOLEo Oded 3 Of j elskztoded i3 to J "to'tske G igas| tOfy tz oy b 0 ®dzdig ]
steOLokCsoadnrn HIWjCltsMisy o L'  Lipdy Cipdedddeeld L
fitejlsotstetsio @ Bd&3dL thmdseodedr dzjHtsdz €' 9 OB dz' Is
ZOdz" @ ' H " Hjdsduydedr o  HBJdoOoOY' © dzOo ‘dgf'n L O
LtcOLCv®SC[ 2L B ) detsfyls* By kls: MwWeOlsd 6 HJI

0
1
s

208



I+
-
-

_de"hbd”ee ch™xt o0 7oe€ kTe g Yomaomp 16my

_te’Y HaHp h

T,

muae@m EEL B ttk HjWjClkk, wWCO MWEO' L &O
d341$ISH‘a LBEzhE2° odesBdzd S &8 OBt ¢ff jt
mmu@*ascs ' nodhjdagr ' oOwSME' , 05 di
1 tots o jiHzjwififsiokisddly IstceOL o S sotsets dgj telz2 dz' o
jtcjoOcd IO ISBd34>|4dZdZW O ISOCBY HjlOd dts tets
© fOoClkdy' kd btOLokCsSoscEt dzjokz? dz o descE s
| Cls o .cdsdats' ' &5 IsOlsws PC BigdifjlStss by s wigw o €O
dBstotsdzy dzdrn L©OLSCOR BtsCto' Mo jtoHdzj dadzy, ff dzt
lsadzts dzj MC " deyuPdetemdztes d j thBdeo j H) dzd R HEsMdz HYJ
§ az
9
dyu
1

",
VUT&&

GG T T

kv MdedzOdz ® [ 3], L Of totpfizis fizpls g @ dz® Besils &5 &

t t

H 9" ' HBJOoOY' &9 & Qtsdzlststsdzl ddr LEOLSCOR U

MGONVEo=2I®oO

23

b)

dzdr ORfdz' sEH MdedzOdz' @ ©°  H ydms o  HBd9 OY
Ofnlstsfnlzs@dzdzw ydn d&@jlbH' &9 HO' Ldisdlkz L dOy
BjLYJjudlsd d&EOC fidnds®dz!’ didy jdiQHe'dde ¢ sdemistelz¢y' 2

sf dmMsC odCtstedMmlsOdzdr HY Jj e dz
1. 1SO 97122021 Nomlestructive testing Qualification and certification of NDT
personnel

2. 1SO 55772017 Nomlestructive testing Ultrasonic testing Vocabulary
3. Josef Kraut kr @ mer ,0 Weerrkbsetraf fKrrau tuknrg® mei
SpringerVerlag, 2013, ISBN 3642529615 4154201

209



| steBOdzr 1 OHdd ¢ dzOIstsd 290 dy

COdZHdHOIs B' sdzts@, ydadG dzOEEC, HBYJ dzls
Jdody' SO [dzj 20O Jtede L' 9 dzO

C OdzH tby Oz’ ydzd mH ESEQEE L

210



T +#LL _aeThbdTeE"ch™ xt o, 7oe" ke g ‘Yomaomp 16mMy _ . _te’Y HaHp h

urs 621.43
DOI: 10.62717/222455020251-069

}ibbtej dgS s .1
[ dz' ftetsofy! Cd2 zOyY' 5dzOdz dzd 2 kdz o jteidlsjls ' d3j dz
E-mail: petrenkorodio27 @gmail.com

1 sdztslst S5 [ .
rdz fetsofm: Cd2 dzOY' t5dzOcdz dzd?2 kdz o jteidlsjls * B &
ORCID0000000324827574
E-mail; zltkelena@gmail.com

JAwy so dsveuvrYyL LS 1o0tvrrrilic 1ol sffrz

grtrrfirze ItRrR IRITJIVIGLLCM L OSTULRM T

¢dztslsOJudejts§ ' adzg OCEkMmMisdydesets odff tetsdz’ dz¥
ststc”" 8, wC' odzHROOU § tcqo d d If tzdzalfts ) 'z'Mmds OSizishy d3's
ftedL dzOyj dedzw . [ Sz OOyY' v odftetsBlzo Odz' dedr ¢
dSd t'odz' @8 hbkzddkz ftoed Hotso jHjddz odtitctsBlzo Odz
h sz dzO l]'Jtsfr]tsdzOdz Is © aﬂinlrudt;ldzﬁzﬂdz' sL dztsy db B
' 9de" LokzCBoats'® (olkydsms' ©jOSIsdodsets Mist
HodelkzdzO. { sSLwcORBoa O MfjSlte hkdkkz Mtk dgj dzv
OCkMmMdyuded?2 tosL tcOrkzdss ¢ Is0ota@nlz e twody o 18 ULS(
Ldzdr 9o  HfMOdw" " ©' H HYjtj dZO, tLIsON o Odzetsc ts
Chtstek dzOf wO@o dzj dzgtsfls’® hEZBz. 1} tetso jHj da® ds'y" d&S @

dd 3 desteBOB totsL tcOntso Odegdn L dzOYj dp IsBisddo dzd = to
s dzs ytso ' MiPdis daitwdzts dz' ydz'© detstedsOlsdod of dzdoe iz
sy desfls' toj OCkdodatsets Mtezdgj dzv; odftetselzo Od

R.Petrenko
Oles Honchar Dnipro National University
E-mail; petrenkorodion27 @gmail.com

O. Zolotko
Oles Honchar Dnipro National University
ORCID0000000324827574
E-mail: zltkelena@gmail.com

ASSESSMENT OF ACOUSTIC ENVIRONMENTAL POLLUTION DURING
ROCKET ENGINE TESTS

Abstract. High levels of acoustic radiation are one of the harmful factors that arise during
tests of propulsion systeragspace launch vehicles. The operatiotesf complexes is associated
with the need to assess noise levels during tests, analyze the admissibility of the impact of such
noise on personnel and the population living in the residential area. The soundepelvethe
jet stream that occurs during engine tests was calculated. The jet noise spectrum was calculated for
eight octave bands. An acoustic calculation of octave sound pressure levels was performed at design
points at different distances from theusm located in open space, taking into account the noise
directivity factor. The assessment revealed that the calculated values of octave noise levels of the
jet stream comply with sanitary and hygienic standards
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MODELING OF GAS FLOW IN PNEUMATIC SYSTEMS OF LRE
BASED ON LOCAL MODELS OF SYSTEM ELEMENTS

Abstract. The paper psents a new mathematical model describing processes in the
pneumatic systems of liquid rocket engines. To determine gas parameters, the specific initial
value problem was solved. The developed model can be used in the design of tank pressuri-
zation systemfor liquid rockets

Keywords: pneumatic system of a liquid rocket engine, mathematical model of gas
flow, tank pressurizatian

ddz' €M " deCts 1. ).
rdz2 fetsof: Cd2 dzOY' Sdz@cdz dzd?2 kdz o jteidlsjls * B d
ORCID00090000-831 70096
E-mail: alexeenko.vitaliy.89@gmail.com

1 Eyotem: €d2 1.
[ d2 fetsoaf: Cd2 dzOY' 5dz@cdz dzd 2 kg o jtefdlsjls * B da
ORCID0000000282455652
E-mail: bucharskyi@ftf.dnu.edu.ua

Forofdtoéorvricec vryww 1670 1 It b g sjanuf ff g m
Jrsof?vrem flrofros tfrfrrovwl sruur

pdetslsOuwy ' wsB tsls*  ff o

JHMIsOo dzj dzO dztso O OISl BRBOIs d
dzj @ &ssMd Misj &3O~ 6" H d dedzd =
(O] OH Iz
' &3 B

Is
d ttOCjlsdzdr Hodceclzdz 9.
ZzoOmw L OHOYO L Htso ' dzt desets ttsLtedo lz.
yi®fis zth ©EzdzzOm difile zdz 8 ©OC " 9. t6' Hddzedzdm ©OC J Is
SdZ*‘ ytse ' fizzteedsds it fis J digfiists jsis dzs & 20 630 1§ gz@3B>is d y
HJ tg yé &L dzOH ez B OS

]
)
]

The tank pressurization system is a crucial component of all liquid rockets. At the de-
velopment stagenathematical modelling of its operation is extremely important, as autono-
mous testing of the presszation system is associated with a number of challenges. In turn,
when creating an appropriate mathematical model, it is necessary to take into acdbant all
specific features of the pressaiion process, such as the unsteadiness of the processes,
changes in the working fluid parameters, phase transitions of the components andzjprgssuri
gas, and so on
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Recently, CAE systems such as Ansys Fluent [per®FOAM, and others have been
increasingly used to solve such problems. These systems enabkcbighcy modelling of
a wide range of tasks. However, their use still requires significant computational resources
and time, which can pose challenges atethidy stages of design or during system ojziam
tion. In such cases, a more rational approach is the development of gpeaiatidels that
combine high modelling accuracy with low computational complexity [2]

This study presents a new mathematical maddehe pneumatic system of a liquid
rocket engine. The system under consideration consists of a peiegsgds cylinder, a pro-
pellant tank, and the pipeline connecting them

The mathematical model of each system element was developed based on the laws of
mass, momentum, and energy conservation. To determine the changes in the main parameters
of the gas flow as it transfers between elements, the problem of arbitrary discontinuity decay
was solved [3]

Using the developed model, test calculations wereezhaiit, confirming a satisfactory
accuracy in determining the parameters of the presdion system

Thus, the mathematical model developed in this study will improve the accuracy of
pressurzation system modelling for liquid rocket propellant tanks eettlice the time re-
quired for its design. Moreover, in the future, the developed model will enable thezaptimi
tion of pneumatic systems to enhance their efficiency
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ANALYSIS OF MATHEMATICAL MODELS FOR DETERMINING THE
PENETRATION DEPTH OF A SHAPED CHARGE JET INTO A TARGET

Abstract. The author examines the use of linear shaped charges in sepaysténss
for aerospace technologiathematical models for determining the penetration depth of a
shaped charge jet into arget are analyzed. It is established that classical analytical ap-
proaches have limitations when applied to linear shaped charges with -aytiedrical
shaped cavity. A refined formula is proposed for calculating the penetration depth of a shaped
charge ¢t, which takes into account the focal distance and the level of charge manufacturing
technology. The results obtained can be used to improve methods for calculating the parame-
ters of linear shaped charges, which will increase the reliability and effjcadribeir appli-
cation in spacecraft

Keywords: Linear shaped charge, shaped charge jet, mathematical model, focal dis-
tance, penetration depth, aerospace technology
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RESEARCH OF UAV GUIDANCE ACCURACY USING PROPORTIONAL
NAVIGATION METHOD WITH COMPENSATION OF EXTERNAL
INFLUENCES THROUGH DIFFERENT IAL -GAME APPROACH

Abstract. This paper is dedicated to the research of the accuracy of unmanned aerial
vehicle (UAV) guidance using the proportional navigation method under the influence of ex-
ternal factors. To compensate for these influencd#ferentiakgame approach is proposed.
The work involves developing a mathematical model of the guidance process, conducting
numerical simulations, and analyzing the impact of various types and intensities of disturb-
ances on guidance accuracy. The reslitained demonstrate the effectiveness of the differ-
entiakgame approach in enhancing the accuracy and stability of UAV guidance systems
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MATHEMATICAL MODELING OF INTER -BLOCK ELECTRICAL
CONNECTION PARAMETERS

Abstract. This paper addresses the mathematical modeling of the parameters character-
izing the state of intelbblock electrical connections at the final stage of cable and wire produc-
tion. The developed model considers the influence of temperature variations, electrical loads,
and higher harmonics on the thermal and electrical characteristics of the insulatioalsiateri
An analysis of factors leading to insulation degradation is conducted, and a method for pre-
dicting its operational state is proposed. The research results contribute to the improvement
of automated control systems for enhancing the quality and sdfelgctrical systems

Keywords: cable and wire products, intbfock electrical connections, insulation state
parameters, mathematical model, automated control
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Abstract. Construction of the structured model of supporting frame of starting complex
of rockets of the space setting for realization of analysis of her the tetefetyned state in
the complex ofinite-element analysis of ANSY.S
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APPLICATION OF ARTIFICIAL INTELLIGENCE FOR MAXIMUM POWER
POINT TRACKING (MPPT) IN SOLAR PANELS

Abstract. this article explores the application of artificial intelligence algorithms for
Maximum Power Point Tracking (MPPT) in solar panels. The effectiveness of traditional
MPPT methods is analyzed, along with the potential of machine learning to enhance system
adaptability and reduce energy losses.

Keywords: artificial intelligence, MPPT,dar panels.
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OBJECTIVE FUNCTIONS IN THE DESIGN OF ROCKET AND SPACECRAFT

Abstract. Modern design is based on mass and economic efficiency. At the same time,
the functioning of rocket and space technology is becoming more ufgénarticleproposes
a new objective function of the time of optimal functioning of the rocket and spacadaft
considered the prospects for its application
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APPLICATION OF THE AEROSTAT SYSTEM AS A BASIC ELEMENT FOR
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Abstract. Problemsof air defense systems with det
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COMPARISON OF STRESS DISTRIBUTION WITH THE FLOW OF MATTER

d¢nnotation Stress distribution in parts
For highquality design, an engineer must understand the location of the most dangerous areas,
i.e., those where the greatest stresses occur. The paper analyzes tinshgdietween stress
distribution and material flow, due to the fact that the stress state is represented as a force
flow, the designer can immediately identify dangerous areas in the first approximation, the
design will be more rational
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OPTIMALITY OF CIRCULAR EQUATORIAL ORBITS FOR SPACE DEBRIS

¢ nn ot &ntLECoorbit, there are more than 20,000 objects larger than 10 cm that are
space debris, while in other orbits there are more than 6,000 such objects. The paper analyzes
the most favorable orbit fopace debris, which is a circular orbit in the equatorial plane. It
was found that a circular orbit requires 37% less kinetic energy, and it was established that
the transition of space debris to a circular equatorial orbit is due to the rotation ofrtée pla
around the axis

Keywords: Orbit, velocity, entropy
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APPLICATION OF ELLIPTICAL ORBITS IN SATELLITE COMMUNICATION
NETWORKS ¢FRAMEWORKé COMMUNI CATI-BNBLANBGeé ¢ S
COMMUNICATIONS

Abstract. Innovations are proposed in the task of building sateltileraunication net-
works that include in their orbital groups the Walker constellations on elliptical orbits (the
system includes segments on elliptical orhits). In the segment on elliptical orbits in the apogee
parts of the orbits, in addition to the implemeion of the "framework" network (the space
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vehicleimplements the framework network connections with spacecraft in the close vicinity
of it by side link devices, as well as devices that provide communicatiorspatte vehicle
on the same orbit aheaddahehind its movement), it is proposed to establish connections
between space vehidieat "penetrate” ("fill") the space above the Earth's surface, surrounded
by the "framework" network. "Spatilling” communications are established between space
vehide in corresponding orbital segments using communication devices that exceed the
power of "framework" communicatiorssd are directed below the plane of the instantaneous
local horizon. A simulation model has been developed to study the control of tlegiopb
the described network

Keywords: spacecraft, satellite communication network, elliptical orbits, network to-

pology.
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SPACE EXPLORATION

Abstract. The JamedVebb Space Telescope (JWST) has discovered the most distant
galaxy known to date, JADEGSSz14-0, which existed only 290 million years after the Big
Bang. The discovery is sparking scientific debate about current ideas about the early universe,
as the gatey has an anomalously short formation time and is bright and rich in heavy ele-
ments, challenging the Big Bang theory

Keywords: JADESGSz140, cosmology, early universe, Big Bang, redshift, James
Webb, hypotheses of the universe
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BOILERS

Abstract. The types of gas burners are presented. Thgérating principles with
inherent advantages and disadvantages are revealed. Schematic diagrams with key elements
are provided
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Some sources of information contain incorrect or inaccurate technical terminology, which
significantly affects te quality of education. In the article analyzed the most common
mistakes in the use of technical terminology in educational materials.
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Abstract. The paper provides an overview of the advantages of toroidal combined tanks
and the main problems of their manufacture. An analysis of toroidal winding machine designs
has beerconducted. The feasibility of applying available toroidal winding machines in
rocketry has been assessed
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OPTIMIZATION OF THE TECHNOLOGY OF DEPOSITION OF COMPOSITE
MATERIALS FOR SPACE EQUIPMENT ELEMENTS

Abstract. The article investigates the optimization of space technology structures using
various composite material layup schemes. The main schemes are analyzed and the
advantages of a hybrid variakdegle tow layup are substantiated. The algorithm for
implementing the technology is described, including computer modeling, topological
optimization, and quality control. The results confirm the effectiveness of the proposed
approach for manufacturing critical space technology companents

Keywords: composite marials, space technology, varialalegle layout, design
optimization
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APPLICATION OF CAD, CAM, CAE SYSTEMS IN MODERN INDUSTRY
Abstract. Possible areas of application of automated production using CAD/CAM/CAE

systems are considered. The introduction of simulations into the product design stages to in-
creasethe predictability of surface interaction processes during the operation of the

268


https://doi.org/10.62717/2221-4550-2025-1-089
https://orcid.org/0009-0003-0633-0932
mailto:katerinalevcenko284@gmail.com
https://orcid.org/0009-0005-8236-5365
mailto:a.o.karakai.dnu@gmail.com
https://orcid.org/0000-0003-3633-8532
mailto:ivkarp70@gmail.com
https://orcid.org/0009-0003-0633-0932
mailto:katerinalevcenko284@gmail.com
https://orcid.org/0009-0005-8236-5365
mailto:a.o.karakai.dnu@gmail.com
https://orcid.org/0000-0003-3633-8532
mailto:ivkarp70@gmail.com

T +#LL _aeThbdTeE"ch™ xt o, 7oe" ke g ‘Yomaomp 16mMy _ . _te’Y HaHp h

mechanism is justifiedThe leading industry for which the implementation of automation is
characteristic has been identified. The possibilities of implementing parallel degigihe
types of parts for which the automatiomedinufacturingprocesses is characteristic have been
considered

Keywords: manufacturingprocess, automation, systems, parallel design, detail
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ANALYSIS OF EQUIPMENT LAYOUTS FOR MANUFACTURING UAV
AIRFRAME COMPONENTS FROM FOAM MATERIALS USING THERMAL
CUTTING

Abstract. This work is dedicated to the analysis of equipment layouts for manufacturing
UAV airframe componeis from foam materials using the thermal cutting method. The study
examines the main components of feantting machines and their application in UAV
production. The most efficient machine layout for manufacturing UAV airframe components
was determined tdbe a machine consisting of four independent axes with wire tension
maintained by a counterweight system. Such machines are most rationally used for producing
UAV airframe components of small and medigtass UAVs with a wingspan of up to 3
meters
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APPLICATION AND MANUFACTURING OF "GLASSES" TYPE PARTS FOR
AVIATION AND ROCKET AND SPACE TECHNOLOGY

Abstract. The general features of the technological processes for manufacturing "glass”
type parts for aviation and rocket and space technology are analyzed. A conclusion is made
about the feasibility of using "machining center" type machines and comiigicienblogical
processes

Keywords: technological process, machining center, combined technological process
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IT IS UP TO THE FUTURE GENERATION TO CREATE SCIENCE -INTENSIVE
TECHNOLOGIES

Abstract In the modern scientific and educational space, the number of spelling and
stylistic errors in scientific publications is rapidly increasing. This problentiezpip both
textbooks and various articles, which negatively affects the formation of literacy in the
younger generations. Incorrect use of terminology, logical inconsistencies and lexical errors
reduce the quality of information perception, cause coofusimong students and distort
scientific data. The paper examines the main causes of errors in scientific publications, their
impact on the educational process and proposes methods for their minimization

Keywords: spelling errors, stylistic errors, sciéitt publications, impact on education,
literacy, quality of scientific texts, culture of written speech, standards of scientific writing
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AnoTanis. ¥ ubomy 10CAUUKeHHI AHANBYCTHCS BILIHB 3ATHIIKOBHX HANIPYACHE, 10 GOPMYIOTLCH B PE3yIbTATI
npouecy caMopo3noBCIOARYBAHOI0 BHCOKOTEMIIEPATYPHOTO CHHTEIY, HA MEXaHivHi BAACTHBOCTI T4 CTIlKICTH
KOHCTPYKUIHHMX mMaTepianis i 3axucuHux nokpurris. OCHOBHMIT aKUeHT POOHTLCH Ha amaiisi B3acMO3IB'AIKY
JATHIIKOBHX HANPYAEHb 3 AAre3iinoi0 MiunicTio i crilikicrio orpuvanux noxpurris. Kownoiwtu wa ocnosi
Kay4yKiB MOAKYTh BHSBHTHCS KOHKYPEHTOCTIPOMOKHHMH T B NEPCHEKTHBI saMinuTn Tpaiwuiini martepiaan B
Psidi 3ACTOCYBAHB, OCKIIBKH € GAraTo MepeBar 3acTOCYBanus Aanux martepiatis. Hanpusia,
OCHOBI 'YM 4ACTO MAIOTHL MEHUIY WILTBHICTH NOPIBHANO 3 TPaIHUiiHUMK MaTepiatavn, T2
APHIBOAUTE /10 IMEHIIEHHS] BATH BHPOOIB, 10 BAKIHBO B PISHOMAHITHHY ratyisx, 1
XApaKTePHCTHROW0. TyMOBI KOMIOZHTH XapaKTepHIyIOTHCH AMOPTH3IALICIO, HY4KicT 2 CIACTHHHICTIO, 10
POOHTE iX 3ATHHMH NPAWIOBATH NPH THAAMIMHUX HABANTAKEHHSX T4 UPHCTOCOBYBATHCR 10 pisHux Gopm i
aepopmauiii Ges srpaTH CTPYKTYPHHX BaAacTHBOCTEH. /lOCAIIKEHHS NPOBOIMIN B3 JIETAIHY HPECOBOIO
OCHAMEHHS!, 110 BHKOPHCTOBYETHCA A5 BUIOTOBICHHS TYMOTEXHIYHHX BHPOOIs ¥ paseTwo-xocMiunii Texuiui.

KOMIIO3HTH HA
wu a9k weraan. Le
JETRKTE € KIH40BOKW

Beranosaeno, mo saanmkosi nanpysenns, ski yrsopuancs nia wac npouecy CBC, cyrreso snausants na
aaresiiini BAACTHBOCTI 3aXHCHHX NOKPHTTIB. 3aaMWIKOBI Hanpykenns 3'ssasmwiscs nicis CBC-o6podkn B
ymosax reniosoro camosanamosannus CBC-wmxt. Ha craaii oxoaonsenns CBC-mpouecy. & pesyabrari
NPYAHOT BIACMOAIT JICTOBANOIO THTAHOBOTO NOKPHTTS | KOHCTPYKUIHHOrO MaTepiary. mo wawis pimmi posmipu
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t dMzddsk OPlsd dzO OdeslsOyi © L odH' dzj ded 3 >y tsolsd d3

| ' HEOLE f5¢ Yo' &, "tk ) ujdd (éCsEyst
"hidgz'fplss " é). 1 wOeddz dets dzgj " Pi dzt dzi Mlst " O ¢
KOl jt' OdzsdB. wdtsets "hid dzi s " odCttedMmistse kze
sL IsO" 59 Oded 7 2Oz B YOED 5 d2O dzfs s Lagtslso‘ B I
L s dzt * IsiHfo dafstspcdy' Mls. v toj uj dede’ L Odsi mis! (A §
oditss ' 9é), {Ytlstei Bdes o3 j d&OfdMmoOlsd (AJ
UtsH' &k dOfmsbkzd dsdkz tej uj dzdz’ ©ME' &z ¢d ¢
Bso ' CiYf sL dlsdzz OBO ykQidds'n FOMBPOC s ted Mls
dzed &3 Bzdzs B ¢l dtesBd L ckzdisoadr CtdiftsL d
s zOMmilsd ydz' Miss, s tesBdls! ' 7 L HOIded dzqd
dzdn 209 Odzls Oy j dzdzgv -~ & . | @) dzts Bl s ® jlzdzi tzdglz Y B HEC oo
o ZOMisdotsmisj2" flste' Bdats OfdMOld "BjL olteOls

277



] est ey o x ©r e s oo x~ ¢s "

[ Oz ftsHdoad MY dO ftetsHEso Y j dede™ [1,@HE SOy "

it KoedinicHTH TepMiUMHOro po3mupenns, 3'SBASOTLCS JAAMWIKOBI HANpYAKeHHS cTHCKAHHA. MakcHMaiabHi
IHAYEHHS AAre3iiHOT MILHOCTI THTANOBHMX NMOKPHTTIB Ha crani 45 cranosuan 120-150 MIla upw aerysanni
amominiem i 180-210 MIla npu aerysanni xpomow. /lane 10caiKenus NIKPECAIOE BAKINBICTL KOHTPOIIO
JAAMIIKOBHX HANPYAKEHb IS NUIBHINEHHS MILHOCTI Ta CTIIKOCTI 3AXHCHHX NOKPHTTIB, OTPHMAHKX B YMOBAX
CBC, Ta ixHI0 MOAJIMBY poab y 3biabmenni tepminy cayxOm woucrpykuiii i obaaamanus. loaarxosi
AOCAUIREHHS B ULOMY Y MOAKYTH CHPHSITH ONTHMIBANIT TEXHOAOTTYHNX NPOUECIB | NUIBMIEHHIO AKOCTI
BHPODIB Y paKeTHO-KOCMIMHIN raayii

Kawouosi  caosa: MOPO3MOBCIO/UKYBAJIBHUIA BUCOKOTEMITEPATYPHUN CHHTE3,
JAJIMIIKOBI  HAMNPYXKEHHS, PE3MHO-TEXHIYHI BWPOBH, XPOM, IOKPUTTSI, [PECOBA
OCHACTKA, AJIFE3IHHA MIUHICTb.
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METHODS OF COMPOSITE FIBER FILLING FOR AEROSPACE PARTS MADE
WITH ADDITIVE MANUFACTURING METHODS

Abstract. An analysis of the types of filling with composite fibers of parts obtained by
FDM 3D printing methods was carried out, the advantages and disadvantages, and application
features were analyzed. Several methods were selected and proposed, llasguaious
material product. Examples of the implementation of the method oftaykayer filling of
parts with composite fibers were provided

Keywords: additive manufacturing, 3printing, composite fibers, filling
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PROSPECTS FOR THE USE OF UNMANNED AERIAL VEHICLES EQUIPPED
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Abstract. The possibility of developing an unmanned aerial vehicle equipped with a
liquid rocket engine is considered. The possibility sihg such unmanned aerial vehicles in
air and water environments is analyzed. A methodology for developing such an aircraft is
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ANALYSIS OF TRAJECTORY PLANNING ALGORITHMS FOR GROUP
APPLICATION OF UAVS

Abstract. The rapid development of unmanned aerial vehicles (UAVS) has significantly
expanded their scope of application, particularly in military operations, search and rescue
missions, agriculture, urban planning, and more. Collaborative UAV flight trajectomyipta
is a key component of mission execution. This paper reviews UAV flight trajectory planning
algorithms. The challenges and future research directions in UAV trajectory planning
algorithms are summarized, and prospects are identified in accordancecuwitnt
requirements
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SUBJECT MATTER CHALLENGES OF UNMANNED AIRCRAFT WITH
VERTICAL TAKEOFF AND LANDING FUNCTION

¢ nn ot arha nmaim types of unmanned aircraft with vertical takeoff and landing
function are considered the main advantages and distadyes of each type, their areas of
use and purpose are indicated, and the development trends of tailsitters are indicated
Keywords: UAV, vertical takeoff VTOL, plane, copter
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AUTOMATED PORTABLE SYSTEM FOR RADIO SIGNAL DETECTION AND
ANALYSIS

Abstract. The paper proposes the use of an automated pocizlglex to improve the
efficiency of receiving, processing, and analyzing radio signals. This complex can be used to
increase the noise immunity of the data communication channel between the control center
and the UAV. Modern approaches to the implemenratif such systems are analyzed
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INNOVATIVE APPROACHES TO DETECTING AND DESTROYING FIBRE -
OPTIC DRONES IN COMBAT CONDITIONS

Abstract. Technological innovations are constantly changing the nature of warfare.
Thus, one of the most important developments during russiaschl# invasion of Ukraine
is the introduction and use of drones and UAVSs. Fibre optic drones represent a sigstéijgant
forward in the evolution of unmanned aerial vehicles, especially in the context of modern
warfare. By bypassing the vulnerabilities of traditional drones, these systemargiteal-
leled stability in combat zones, allowing military forces to carry precision strikes and
surveillance missions that would be impossible with conventional drones. The role of these
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drones is likely to expand, which is why researching new approaches to detecting and destroy-
ing them is critical to ensuring effective coumteasures

Keywords: fibre-optic drones, detection, destruction, electronic warfare, combat con-
ditions, spectral analysis, laser weapdfRV.
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LINGUISTIC ASPECTS OF UNMANNED AERIAL VEHICLES CONTROL
(BASED ON MATERIAL OF THE ENGLISH LANGUAGE)

Abstract. It has been studied that the development of UAV control technologies
requires a comprehensive approach to linguistic aspects, in particular, the standardization of
voice commands, the integration of natural language into control icésrfand automatic
translation for international interaction. The use of modern language technologies will
contribute to increasing the efficiency and safety of drone @oimtboth military and civil
spheres
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The development of unmanned aerial vehicles (UA®glires effective control meth-
ods, particularly through the use of natural language. Linguistic aspects of drone interaction
are becoming critically important in both military and civilian operations. This article exam-
ines key issues related to the depah@nt of universal voice commands, the integration of
natural language into control interfaces, and the automatic translation of commands for inter-
national use

Voice control of drones requires the creation of clear, unambiguous, and standardized
commandghat can be easily understood by speech recognition systems. The main require-
ments for such commands include

Conciseness and clarify Commands should be short to avoid amitig(e.g., "Take
off" & "Launch into the air", "Land® "Landing').
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Lexical stamlardizationd Terminology should be aligned with international standards
(e.g., ICAQ in aviation)

Resistance to acoustic interfere@ceCommands should be recognized even in noisy
environmentg1;3].

Consideration of linguistic variatiods English commads may have different pronun-
ciations depending on regional accents (e.g., British and American English)

Example of a basic set of veicommand$Take off'd Launch into the air, "Land"

8 Landing,"Hold position"d Maintain position,'Return to hom&d Return to the takeoff

point, "Increag altitude"d Increase altitude'Decrease altituded Decrease altitudérhe
universalization of these commands allows for the use of consistent language structures re-
gardless of the drone manufactureapplication (military, rescue, commerci§2).

Traditional methods of drone control (via controllers or mobile applications) are gradu-
ally being supplemented or replaced by voice andhiezed interfaces utilizing Nagal Lan-
guage Processing (NLP)

Key NLP tasks in UAV controlecognition of voice commands consideringefiént
accents and noise levelgntext processing The drone should understand not just individ-
ual words but also the meaning of a phrase in a specific situation (e.g., "Fly higlaers me
increasing altitude, while "Fly home" meareturning); mteractive controd The ability for
the operator to issue queries and receive respddgesbr "How much battery is left?"
Drone "Battery at 45%"

Modern NLP systems can also integrate gestregnition, simplifying control in ex-
treme conditions where voice commands may be difficult to execute (e.g., during strong winds
or explosions in combat zones)

To ensure interoperability between international military forces or civilian services, the
ability to automatically translate commands is crucial. This prevents misuadeirsgs dur-
ing joint missions

Challenges of automatic command translation

Maintaining command accuraéy Automated translators must avoid loose interpreta-
tions and preservedknical meaning

Considering context and specializatdnThe same command may have different mean-
ings in civilian and military contexts. For example, "Hold position” in military operations could
mean "Take defensive positions", while for drones, it mé&aitay in place in the air"

Processing speedl Automatic translation must be instantaneous to avoid delays in
executing critical commands

Technologies for adapting language commands

Using machine translation specialized in aviation and military terngndqke.g., Google
Translate for aviation or NATO military systems)

Employing bilingual voice commands (e.g., English + local language)

Integrating reatime text and voice recognition for instant translation

In military operations, automatic command shation systems are already being imple-
mented to facilitate interaction between allies from different countries. Similar solutions can
also be applied in the civilian sector, such as international rescue operations

The development of UAV control technoleg requires a comprehensive approach to
linguistic aspects, including standardizing voice commands, integrating natural language into
control interfaces, and enabling automatic translation for international collaboration. The use
of modern language techiogies will enhance the efficiency and safety of drone control in
both military and civilian domains
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intergranular corrosion resistance of printed samples wizaoy 1.4859 were investigated.
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corrosion resistance is satisfactory only
Keywords: laserbased powder bed fusion of metaton-nickel alloy, microstructure
strengthintergranular corrosian

| thlsOddz HijMmwisdd ksk% Isjodsdse '~ OHdlsdsc
b5t MW HdY odetlstodz dzgdg? HjlOdzj2 O toj Bsdast
1028 ' dh L odda das® O detsdz s dats s o O sty @ dizisdz
BjlsOkz ‘ Isjrndsdse’ v ZOL | tdscs f @EF B HidzY d3j

303


https://doi.org/10.62717/2221-4550-2025-1-101
https://orcid.org/0009-0002-7855-9819
mailto:bushtrukserhii@gmail.com
https://orcid.org/0000-0003-0105-5479
mailto:t.myronova.myh@gmail.com
https://orcid.org/0009-0002-7855-9819
mailto:bushtrukserhii@gmail.com
https://orcid.org/0000-0003-0105-5479
mailto:t.myronova.myh@gmail.com

s T - cs

wWCO OCtsy teOdz LNPBF di3@Gd0 ‘ O zte Oz ' Odfz! dzj dzd d3 ff 5L dzO
stso Odzd n BjlstsH' 9 o d BHEVEOMMLSEMFO §* H dzOL 9 Od3q

l dBd3dels Odz' ydzedr dBEOIsj 6" Odz' 9 Hd&zW HtkzSCE L OLod
tejdz Stsd3 MisOdzH OtelsdL s Odzd » RO jt6' Odz' © OBt t6]
tsBdzC O 5B &ZOH dzOdzdz? Hdzv HtkSE. 1 dctlsse dzj dadzw
tjBlZ° o' HY t@nise OltEC g ] "5 WS EME' k! Mw &
' dz desfls', O bOCBY hdtseddr LHOoOd dzdr =~ Ot
edMmisdS odttsBdzdCd LHjJB df htsets o Cdzs yO¥& Is! B A
OBt ' Mdzv MsOdH Ol Bl RO esGEBLtep §d d3sz) B ' dgh d d
tej BO CtstetsL " 2detss Mls' 2¢ " flss , " dWstedsOY' v L OL ®
Efmf " hdets™ JSMf dzEOOY" ™ HilOdzZj?2 OS] odL dzOyjy

4 f dz4859 0 . 1 9%B2% Ni, 20%Cr, 1% Si, 1% Nb, ts ) @z.Fe), s s OH dsy '* 2 dz
&zd o Otedzd &5, o dStstdmlssoalk’ Is! M BjL HBHOLS o s’
MCk KO HAY HSocGltede Odzts’ BB Slstyts Y @ls dzep dfdf) 5O
HOdztse s MY dzeb B tzj 2 Odz{ thRelaf8 MY 326 C IsOL OMIssMse
eBslsd o ' dzsjtco O05B PR ptcOlisEts M@ J GOR § s d3d o
Jdzjtcgilsdyds 2 O dZOWksn' 3 yd' 2 eOdzzLwr, L ¢
OClIststeOR. |1 HitkzZCBSoOdsets MfdzOekz 1. 4859, o t
LetsteW dgdtj digelsd cOLtsodnr IskteB' dz, Odzj ' da¥ stcd30O
2B8EB 9 ' B yYydz' 2 cOdzEL ', O OSCBY HOdM I]'ts

m' a3 ydzd?2 MSC zOH dzOH oz CI80azZdmtf Bac'OL @ o H 'L
LdzOyj dztsdslz Hdzv  Mils Odzis Bte b5 dzfs datizv o @t Is B dzizlz g)ﬁ{]dZts
Me ZzOH s 88 M dzOealz ' e jteHd?2 L yddz OkMmisj dz' Is
10 tejLEzdz sOsOBBd hBtsH j dz¥ 9 Odzedz?y ftetsyj Mk 'L slsj te
ysdkz ‘ dsjtco Odz Isj BY JjtcOlskzte lsiitsiyudzd o ddiafn & dP jOwFd
stcdHd MEGN 2 O IsOC sy M&@ief MY Y& MOd] W stk
nlotsiCs’ tsMdatso desy fted yd detss o  dzed € dzj dedzv 5" 3 € te
Cdf dzj CMdzj HEMd HYjdd Yy sets woadhO oCtc02 d
B dedzd CO ItcOHY' 2dedrn BOtets¢
[ " CtosMmistezCIsktc® M z0sk bk MlsOd §° 2w Htck
dz' lss MstckS kel (99. 9%), O MCEZOHO' Is! v
ZzZseg' s, At 9" Hte' LdW' Is! MW o L OdzjydzsMmls® o
20 M ZOHO ' Is' Mw L Mmlstseof yOfmlsdnrn L jtcjdz Okzfls
O, IO Hsjldej oz €' dz? €O ©OL "9 Cttst HEEZCE & 9
slstss 'y O LoOdddsd ¢dzzmMSOBde, w¢°
d tej3drn R tsHOR &OL jte®. | ' dhtsBkBz sdifo
¢ Odz HE SR BEWGBLZE CoOHEOL' 8 L' Mbttd
¢ i etedL 5dalsOdz' , L dzZORtsHWIs! MW o dlswedslzls
Odz' L soOdzg L jtedzO to' o detse ' Mdes’™ W sted3d

10 tjLikzd SOOBd od¢sdzOdese s o dhiff dARBIOO O dzdz™
fsCOLddSORd & ydsmls' L doOyds fjijttjodhk' oddt
o' Odzlskz o dcetslstsodzj degdz" HOdes' BOWSd, O ISOCBY 9
6OSCjtedMisdS OBd f &zOMmisd ydetsils' HiEkzStso Oded?2 MY
s ydls@tipseo dzj dzdr dztstedz, o Istsdsz uydfmdz * ' edzv o

IO s D
TEOFORHF -

[ s HYJ dedz" 2@ M’ 2¢' fls! feslsd o 3 StedihlscC
ksHEBdB HAY EOSd My 32v k Mid IS d@gsT 00 Okt Is
LEeOLSd b fkod, ' fyeods § ' fdv Hmtct kO fise
fMlsOdz ' kv cOtlblzo Odzdz® §tod 11500 O & mkoO
fosocC Oy 2ded s dzOGte' oatsd3, dzj Mndd HES '

304



T +#LL _aeThbdTeE"ch™ xt o, 7oe" ke g ‘Yomaomp 16mMy _ . _te’Y HaHp h

B CtosMstczC sztcazbe Bdz0dzOwzd 3z dzf sd3j dzh, tjL kdz' IsC
HdzZv L©eOLS &9 dzO wWCdna dzgf 9dStdezoa Odzsm! cOwlsize

ledmMSstejdz odftetsBlzo Odedg?Y d3j ssHBA jdzj Clstetsna
Obdts’ CdMmdztslsd f ¢ @ Galedf, L WO 5B W ISt @) dzff dedz'j
odlwgegdzzlsdr L jtejdz, MW steddso Odzdr ' H yof
Hj dzgj oqdCtsdzo Odzsf! ¢ Otelsko Odgdzy 1150 Uw

dlsOdzH OtclsdL s9 Odzgj HdzwW BOwSd my 32u odftBE
fydz' H Y § dzdz’  H AOGIEBSOIMSE L Opfs, s fsLdlsde d2 oy
LGOLSOR, "t ftesntsHddd cOklskzo Odedzy 115004, (
ttdod OBt Iste' hdded deO ftso jternde ox3j Htod odaed
odn' Hdziss  &zOfplsd ydz' flss )

Il MsOdzts o dzj dzgtk p Oblztley ¢ Ptsd 1150Uu L dlsdodes o
¢ Mt * f dZOMisd ydz' Mls! HkzCsoOddr LteOLS" & MY
Yo' s mw L dzd ¥ j dzdZM\bp s edylibH sfpls L 230

ul]'q’fr]ts(; odSCtstedmMlsOdeds HYjl6] dz
ISO/ASTM 5291112019 Additive manufacturing Designd Part 1 Lasebased
powder bed fusion of metals

2. EN 102132007+A12016 Steel castings for pressure purposes

3. IS0 36512 Determination of resistance to intergranular corrosion of stainless steels
8 Part 2 Ferritic,austenitic anferritic-austenitic (duplex) stainless stedls
Corrosion test in media containing sulfuric acid

oz

uw

11 ==

305



urs 629.782
DOI: 10.62717/222455020251-102

1 Oz €O | .1}
rdz ftesofm: Cd2 dzOyJ tsddQdar’ dzd[2dzjiAly’ o) JHalmppfgGsts ©
E-mail: jenkagalushk@gmail.com

mizlsstedzd2 1. |
rdz fetsof: Cd2 dzOY' t5dzOcdz dzd?2 kdz o jteidlsjls * B da
ORCID0009000060135167
E-mail: viktor.khutornyi@metaua

lrtelprsorIrR sulftrrrce torwld ol RrRUGIYILL 1
11 Rrp11C torwlfisohAwsr fw I []fwsy Jevuw

O dzsls OB dz2v dzgzls'  f JlsOcdzdz? o d S tod Mils Odzdz € f5
] dzdz" ©OH' Sftscdddos ydi (sCedlsks' o [ ¢ L &bt
sdzf yse ' [Mdeudd dzd? Of OwOls, O rsthenlfisty ¢ digfscidss-
G'W, H' jdzj Clted ydzO tf tedR{&ddlEyls: , BOC dz' s dzO o

Y. Halushka
Oles Honchar Dnipro National University
E-mail: jenkagalushka@gmail.com

V. Khutornyi
Oles Honchar Dnipro National University
ORCID0009000060135167
E-mail: viktor.khutornyi@meta.ua

PROSPECTS FOR CREATING A RADIO-ABSORBING COATING TO REDUCE
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Abstract. The issues of using composite structures to create-gddiorbing coatings
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EFFECT OF AL-MN BINARY ALLOY ON THE ABRASIVE WEAR RATE OF
ULTRA -HIGH -MOLECULAR -WEIGHT POLYETHYLENE

Abstract. The study investigates the effect of the binary alloy of th#Alsystem on
the abrasivevear rate of ultrahigh molecular weight polyethylene. It was established that the
introduction of this alloy contributes to a reduction in the abrasive wear rate by a faggr of 1
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filler, abrasive wear rate
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COMPOSITE PIPELINES IN MODERN ROCKET ENGINEERING

Abstract. The current state of development of cryogenic structures of rocket and space
technology from polymer composite materials has been analyzed. The complexities of using
composite materials in cryogenic pipelines have been studied. Promising and experimental
models of leading world companies have been considered, and the trend of development of
technologies for their creation has been determined. A promising direction for the
development of cryogenic structures of rocket and space technology from polymesitempo
materials has been established

Keywords: pipeline, carbon fiber, cryogenic fuel components, tightness
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HEAT -CONDUCTIVE THERMAL INTERFACE COMPOSITE POLYMER
MATERIALS

Abstract. The study investigates thermally conductive polymer composite interface
materials based on polyimides and silicones with AIN fillers. Their structure, thermal

313


https://doi.org/10.62717/2221-4550-2025-1-105
mailto:bogdan.podliesniy@gmai.com
mailto:bogdan.podliesniy@gmai.com

s T - cs

properties, and effective thermal conductivity are analyzed. AIN fillers significantly enhance
thermal conductivity, expanding their application in electronics and aerospace industries

Keywords: thermal conductivity, interface materials, polymers, aluminum nitride, pol-
yimide, silicone, electronics, aerospace technologies

[BHAY £©OG" &) tcdzdn GOk jtc' Od o dzOf 5o dzgs © OY Ok
Ld&zOydzes §8StOhZ° " Rdd RO®OSkjtedmisdSd, L6t
sjrdtsdzse’ ydz' ils! IsO HBMiskzy d Mis: odtetse dzd ylse C
Els! fodz Stec OdetelC ez HOMWsBO R " B Hd' (1 w)

Csfpls', & ydesfmls®, BOd& 2 90L"', JjdzjSbtes' Ltsdvy
1" btedH Odzs & 'da dsdzd(RATIIN)R dz' yded 2 £ j et S zg 2 Is 5P d
' Hdzff igls® H G280 S7TR)BO ykHtsoaddd 'Ldvy' 2dddid o
9 Odzdz?" ' Ctesdzdzgd n YOMssS AIN B ftsd &&3jteds’ &BOIs
L fsCtOh jdtss Isjfdsftetse’ Hdz fMlss Hdzw | dzj Clstetsd
s tisBslsd Bkdts ttsLtesB O, B Esse dzd dzdy
sMmisj2 dseadr SCEBYsLdY 2ddn Isjtod3s’ dalsj ol |

J
9
fdz? dz0 tsMmdztse ' 1 w s Od3'Mdp'dziz® s Hasdz] § 6 it 8s ¢z oy dzs

—on

I
d
N L & Cttsdedzd 3d. tesL &3 OB yYOMlsts¢

V BBl LB d) d2 SEdkhdicrzGlstpipt? ' zZ6Mnme
d sjfzsfteso " Hdzdr i CStomMschlk Esaz@dzd n  &R6
9 Hh&Y LOmMbsMze Odzdzy E wCtsMmls' Isjfdsftese’ H
i Cltedyudedr ' Lsdzvistste' @ IsO f dz'jodsC .o dredrvls tsieCdinifd
d bjfdsfteses Hdedr StiRftsL 802 dzgfes da® fddasts$
Gt L wLyddlkz ftsd O3 Hdes™ Cdfmdzslsd Pyre ML
CeBRfsLdy’ 2dedr Mddz Ssdesoadrm ' HE &ZOH5C dds € 865" d dz
Iso sets MY tsdzkhy dzts ot Cussiefiffls Odzdzy A5 &3 dz' dzOff s dg¥ o ¢
L toL &3 tcOdd 1 QO e o & {f tc ts B dzfIGMAACDRICH Gife@idz’ °
GmbH( { " &34 uud dzO)

0.82

&r_q_ﬁ:ﬁ >co

[ﬁnﬁ-

1.4
0.72 [0.72]}—. 12 | 124 })
g 0.62 1.0
2 0.52 a0 / Moos | E/
Jon i £ o o=
& £
0.32 {0.16 Ho.22} 8V o4 Hoa] 0.5
/ — -3 : /
0.22 %;ﬂ_/v | 1029} 0.2 S 0.29
0.12 O 0.0
o 10 20 30 10 50 0 10 20 30 40 50
5.0
¥ o ¥ 06.%
0) B)

[ ATz 8 [ WjSlkdodzO Isjf dzsfteso’ Hdz Mls! CodfsLdy' 2 dd;

B' ' bded R Ctdayj dasweOY’ WE 5 dzANOY 55 adsh BN 1 Ofyls

fsEWHCE 10 &Sd O) Isjf sy eso 'PHalM)2; Ca d3issiLidis §2takmp?
¢ s LRy fRdddz’ S tsdatse o 2-0 B3| 6 Oz (8 s vy

10 HEfsBsesd ftsctOBdscts Ctdif dj Sz COMS
ZOdz tsLwORkdSd MjtjHd 7 kjfdsedn fslsst' o
CjW y' '‘dils'e Isjfdzsfse’ Hdsms' Jj SHfsi adydsi?dilC
BOj' Od o, WC' fsjClkoOddm™ L Odjydes o' H
ddn oL©EONEdS ' o jWjSkdodss’ Isjfdzsfese Hdashl

314



T +#LL _aeThbdTeE"ch™ xt o, 7oe" ke g ‘Yomaomp 16mMy _ . _te’Y HaHp h
fsd &jtededr MdMmisjds ftod to' Lddn e’ * dddt € dzy
tedh

vOCdd yddzsds, LO tjLkd sOsO®R] isH/j d o Odad
o' Mls! odcotlstsodzj dzdg? detsodrn Mjtej Hde 5 dZOf 5o dzj dz
' Odf ‘oHoldh j dzgs®é Isj s (dp@dy jH dd as® I s/ (&5 K) f ¢
dZzOf sodzs o OY56 Hisicw % Iz

vjfdsf s Hdz Mls! jSMYyjtdd dsOd ddr Lol
sjfdksotscts §lssClk dO kOBskObstd 2 khlsOdise y'
Bds, lsoh ddz® 4 &E) @O shetsbOC EEdH 6] tk &l 51 ¢
My sdhzdg dz dzOf sodzk 0 Oyuj 8 AN (yOmlsSd =10 &S &)

o) B)
dApzt28 1 60OL Cd Mddz Cdgseadn O SoBftsLdy’ 2ddn fd
ddetss 4 BB &zO tshdtss ' HPE i des § 5 e ouffsBuiir)dzB s &
CoBfsL dy' 2dd2 fddz € tidatsto dRI NBOIs | 6 Odz

Vv Mdd Cdsodn ' HSCZOHBS odetsistse dzj daff o s
sjf dzstf tetse ' Hdz Mis! MsOdetsoddzO@ fstewHClE 0, 21 |
8B. % bk fMdd ¢ dsos 2H dgofigks'd yH tfigge ' w2 60 dzd 7 3"
jt' Oz © MsOdeso JzO §HsteWHSEZ 0, 65 Jls/(lsd;'Lq’K)
sftetseo " Hdz' Mis! MsOdesoddzO fsteWHSCE 1, 05 s/ ( o
o jtoHYy ks 54 HEsisOls dz® t]'ts@ﬁ)btzdz‘udz.lztsbls’qdzdzﬁ]&zdnLomls
ttdzd R ®BSHjdzj?2 kO MisMselk tL©OREZdS L JwJClSCfE)
o' Ldedrn bdf ' o dsoadr Isjf dzsy tcH5OE Bded T Skl 5 @ dg” ®
fsd &Bj edzdn. RO ' Od o

) EtcOR zlp Otegetstzj Is d ydal '~ H tgifHn] dav &0y dz! s f dzts
sBO" dGBdese s o BAINYESEO y@hdgPhets§y "= OctjcOy' =~ k
ofMisOdatso dzj dats j St jtod dgj dzls Oz dzj L oBj dzh § dzdzy  j W
CBf sL d s HE/ G@&A] . [ fIsd B0 ddzvdzjls jiffdztototd tHedzteh dgt
Adesdztse * ydetsmils' desedr 1w O Mddz Ctsdesoadn s todh
L dzOyd dedey A &K)s7 ( G3A

t sLtetsBdzj dz' v detgp ddEYjsots' Hfted' dBMlsets ¢[ vu
Bs" dzlsj oW j 2 pde BOIsj o' Odzg JsWJJCdisqualsdmlsquqjsmﬁ]
&' y', Oo'Oy'2dz 2 * Ctfd ydz 2 cOdzkzL wa. Jlsdch
Elsi  C Ddzf dzOH' 2dz M, btz flskzyd M Is
odCttedmissolze s Mw I @ dgz uS o & diff dz'lsg etz ¢ R digk © 1©
a3’ wdzd & , O frQQeeo@R & ftsdgv ydzd B osfsts dz'dev &' wiaRd D datzie

¢, C

b)

SS[T0-R% HdzW CubeSat ' MmMbOlssMW jtoddr 11 J
Yyor MmMtsdw ydzsets odftetsdy dzt 9 Odedz? dzO Isj § dztsff et

315



s dMsS odSsdmsOddrn Hyjjd

1. 1.0, 16tehtse, [.[. [ 'MbteOlsjdtt, [.w. wd
I.1. stcOQo yj dzS s soaw. | ' HAasRedseo Hdzv flse tste,
Cd3B ' deso Odzgdr HtokzC 59 Odzgdr f dzOls dz0 Isj ff dzs ¢
fsd " & HEZ // {OH' tlsj BEAUD 212K LY. &E1%o
6 C.6068.

2. 1.1, I16thtse, [.[. [ MmMbteObjdlt, [.w. dd
J.1. stOQoayjdSts, w.l. J1tthtse. [ tsfpd HYJ da

BsHEzd o dag® OUA{ d&B f ZOISOR L fYtsdz' ' d3' Hded &3 H
I mikCte. slsyd'dd . 2024 §f f . 0 2C11B9147.
3. Ramisetty Mohan, Sastri Suri, Kashalikar Ud&anufacturing of aluminium
nitride powder for advanced applications.Am. Cer8ot.Bull. 2014. Vol. 93. No.
6. t32 28
4. Flexible heatonductive polyimide composite materials V. Borshchov,
O. Listratenko, M. Slipchenko, M. Protsenko, |. Tymchuk, O. Kravchenko,
I. Borshchow/i Functi onal Mat eri al s3@ Vol . 31,

316



Y+ LL :VAe“hE:/ee'che"_xtc;au' luﬁsoi.le.'ecv"yamaumn 16my

U IS 663.516.23523
DOI: 10.62717/222455020251-106

I sHtsdz? ML €2 t .1
v {l coHdlsdods OCHEGUE]E] R dsdse"
wdzgmls dlskzls yttedsts’® BjlsOdkzEee' ® & ). w. | 4StEOMmtss
ORCID0006:000202880641
E-mail; rostislavpodolskij@gmail.com

OHYOBM Cd2 w. |
sl ¢coéHdIsdodz dzOL jteds Isjrdetsdztse’ ™ v SO’ dzd e
wdzmisdlszls IstcOdzmt stelsdzarn 2Mq Ml j dp < 'tc OIS J&f dzts dz
ORCID0006000260958646

E-mail: info@altprint.com

sStdetsdzj dz2S 5 | . ¢
sf] coHdlsde dd dZOL jteds Isjodascztse’’ uStO dzd @
wdzMisdlszls yYtstedzts ™ w.d3j)lsjOfdaz@figts © © "1dfh1 1u S tc O’ dzd
10y t5dzOdz dzd?2 Isjnds yded?2 bkdz ojtemdlsjls ¢r dz fietso f
ORCID00000001-74464105
E-mail: perlit@ua.fm

g1 RIJeovw Altfolérrc Yuusy
JovuvrlI B 1tR strReUG[ w) ¢
g} [ 0] uv LAREHIOMG

_ . _teY HaHp N

{ Jw tfosmoy wyl RMm
1 Awwy vod vrtf wy

Ol OYwY odetltsodjd LO Isjadsdase s L
Al Si 10Mg vyjteiL odmss’ heoadHCtMmIs' tntsdsHYy | dad

“ifgw 8 H ks ., s tshtod Blzs &L dD ez dgdf lsds dzdz s 8
Bz ¢ o Odz B ' MEEVE BBAMEY ysetessSd LPBF Al Si
s4, uv5 ' ub Yttkdkzo Odd MmlstekCllzted O o &ZOMls

MstckCIskzted
s dz¢ ytso ' dipdztgec@zj f dzOo dzj dzdz? o f tstetsh Ctso sz
B CtesmsteczCIskztc O, Isj tald3’ 1pddeDd fidsefi@sifls®, d3j - Odz' Y

R. Podolskyi
LLC "Additive Laser Technologies of Ukraine"
Iron and Steel Institute of Z.l.Nekrasov National Academy of Sciences of Ukraine
ORCID0000:000202880641
E-mail: rostislavpodolskij@gmail.com

S.Adzhamskyi
LLC "Additive Laser Technologies of Ukraine"
Institute of Transport Systems and Technologies of the National Academy of Sciences of Ukraine
ORCID0000000260958646

E-mail: info@altprint.com

317


https://doi.org/10.62717/2221-4550-2025-1-106
https://orcid.org/0000-0002-0288-0641
mailto:rostislavpodolskij@gmail.com
https://orcid.org/0000-0002-6095-8646
mailto:info@alt-print.com
https://orcid.org/0000-0001-7446-4105
mailto:perlit@ua.fm
https://orcid.org/0000-0002-0288-0641
mailto:rostislavpodolskij@gmail.com
https://orcid.org/0000-0002-6095-8646
mailto:info@alt-print.com

G. Kononenko
LLC "Additive Laser Technologies of Ukraine"
Iron and Steel Institute of Z.I.Nekrasov National AcaglefrSciences of Ukraine
Dnipro University of Technology
ORCID0000000174464105

E-mail: perlit@ua.fm

FEATURES OF THE FORMATION OF MICROSTRUCTURE AND
MECHANICAL PROPERTIES DURING CRYSTALLIZATION AND HEAT
TREATMENT OF THE LPBF -ALSI10MG ALLOY

Abstract. When manufactured using LPBF technology, the microstructure of the
AlSi10Mg alloy due to high cooling rates during crystallization is significantly diffiirem
that obtained during casting, the main difference is the significant dissolution of silicon in the
aluminum matrix. After heat treatment of LPBF AISi1l0Mg using T3, T4, T5 and T6 modes,
the formation of the structure and properties is determinethéynfluence of the initial
structure

Keywords: laser powder bed melting LPBF, AlSilOMg alloy, microstructure, heat
treatment, mechanical properties
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EFFECT OF AL -CR BINARY ALLOY ON THE TRIBOLOGICAL PROPERTIES
OF ULTRA -HIGH -MOLECULAR -WEIGHT POLYETHYLENE UNDER DRY
FRICTION CONDITIONS

Abstract. The study examines the effect of a singlease liquidquenched binary Al
Cr alloy with a chromium content of 5 wt.% on the linear wear rate ofhitfamolecular
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weight polyethylene. It was found that the additiorb®@5 wt.% of the alloy to the polymer
reduces its linear wear rate by72imes due to increased hardness

Keywords: ultra-high-molecularweight polyethylene, binary ACr alloy, dispersed
filler, linear wear rate
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INFLUENCE OF FILLER TYPE ON PHYSICAL AND MECHANICAL
PROPERTIES OF THERMAL PROTECTIVE COATING OF SPACECRAFT

Abstract. The tensile deformation of three types of h&gielding coating samples was
determined. A distinctive feature of the test samples is the type of filler. | will consider the
following types of filler ceramic thread, ceramic thrézabsed tow, and plain weave fabric
made of ceramic thread

Keywords: heatshielding coating, samplessts, relative tensile strain

v4fdzsL OR dMmdz fesCtedlslsw odSCtstedmistsoflze Is: mw
Of OtOIs" &9 (' H YoOMm e~tsHEZ o OldBtsm¥jtlz, o' H f

322


https://doi.org/10.62717/2221-4550-2025-1-108
https://orcid.org/0000-0003-1781-760X
mailto:RomenskaOP@science.yuzhnoye.com
https://orcid.org/0000-0001-8642-2826
mailto:DereviankoII@science.yuzhnoye.com
mailto:galaganpo@gmail.com
https://orcid.org/0000-0003-1781-760X
mailto:RomenskaOP@science.yuzhnoye.com
https://orcid.org/0000-0001-8642-2826
mailto:DereviankoII@science.yuzhnoye.com
mailto:galaganpo@gmail.com

T +#LL _aeThbdTeE"ch™ xt o, 7oe" ke g ‘Yomaomp 16mMy _ . _te’Y HaHp h

— < &

fslbteie) oS EOHOsIs! W L o' L dd " Sceohls e’ dRjdss oo ot
bjfdkseoses LORdMhlsk

| ®©sBBl' GBLEEYHO Is' Mw IsjfdsL ORdhnds &St
@O Shdsse ' CjeOdk ydkscs ostdsSdd, s &GO ¢ dm
Edise OF o, todz dedz? S s ydesc s s5OF B &l f ©Osdz@®s
bjte' Okt HIEME3BEE AT. (5] 6Ok ydj oGdSS ds Sy
ddlsCd (H' O®jlstesd 2 &k), HYEESO (H' O®jltisds
bV dzse s f dzj ls' dzdzv )

{ MEddsEEe@L 5C HEGMA Hy ko Odscldsvls j § dzsL OF d fdzts

1 R®Bibtss Yy d2¢d of dzde kz Isdff O dZOY dz'eo dzr dz@fmyO] &
Stso dzw dzd tetsL 3 teisds 2107 15 &3 Hisfdz Hde LiOL C(
HOLYydSk MmMddsedd tos 8 OYyO o dlfltaits B’ zRo Oedz! Hizlsts fr) dadizO h H
fted L swdifj:, degjdapisyd o dztsé[1].H 516 tz1d3y dlaisO@dzd s L e OL €
stsoh ddzd BBGEY NO, 8 S stedMisOdedz” o5 t6' L dzedn kdf " o dzO
dzts © ; HYGlklsO, odetlktsodzj desets L y' ' Osfidsd s € ¢
BOItedy' Hdzv Eff' 7 LtcOLS 9 LOQFHbssmMsokzo Odzd Isj ff

tdLizdz sOIsd HBMd HYyjdde E oadedzv"H' GctOW ' ¢

800
600
400
200

0

tdMRABR 5OW " Cd LOd) JydsMmisj2 o Hdshds Hj¥stdoy'

ddzOdz' L ¥ yd cwOW' Cd oMmksOdtse dzj dets dzOfls kz f dzj

Fdiso dzs oy des’™ HIjWBLERBOY' °~ MWeO' ~0,7 %. AW
BOstcdyf jterdfl® Hotsh Isdf' o LE©GOLS @ s L Oo jteh j«
Y 2H] SttdmCj tolz? didas@dalzy fds0 odf) s d3lz¢ didjldetj @ * L
2tsets ftsodzy twkz2dezo Odedzy. 1 Mmoets¥ yYjteelkz HAzW Ist
fsyddz0' Oyt o @lisde Offptfs's dz'fidsts 2 C sfpls®  daj ftesMis Y
ftoy dets™ 5 CtetsH W istedsOY"® ° HEs t" adzv Mite" ™ &



s T - cs

& ydz Ml O fwOYjLHOM fls! kjfdsL 08 dndsets

stedo O N is5dzO2 (35 d%y dzB@O&) o' H MsOdk GObEdY' .
fjtejnitsHdls! o' H &Oltdy' BjLiBMjGjHd 5 HE IsC
COd descilz dz02 dzOeh sz o' My' L©wOLSE, g vy t
Mzfteslsdoz dzOo Odgls O j dzdzs Jste' h dozdH f 5o o fezts Bz I §
s
s

9" HBEZo O ' Is' Mw YBLO 7 % o Hdshdsets odHBo Y j dadz
vsO0Cdd3 yddesdz 9 dL dzOyg dzets, R sdf dzOf so dz¥ 9 O
LOSdmdzsets §sCtedlskw. . [BdtOoryd fjodd?2 Isdf d
sj o' OdzOR j thlzs g @Od o dZOMisdo sMmisw ddd dBBOIj te* Odzkz, s
sj ed3sOdz detsets L ORdMmlsk to' L detsd3Odz' Isdegdm H' dzv dzts €

s dmMsS odStedMmMlsOdzdr HY J B d&z

1. https//web.archiveorg/web/’20160307090308¢tp://sciencekschasagov/ishuttlén
exgerNexgen Download#Shuttle Gordon TPSPUBLIC Appendixpdf

2. Jwvu -195877 ¢ 1 dzOfls 3ZOMJ sjf dzsL OR dMmdetse s I
ftodL dzOyjdzdzw . [ jlssHd odftcsBlkzo Odedza" dzO totfs

3. ujnadz ydz Z f3ts o-31522416001-2 0 RM4.. 6 s s sL dy' 2 dz'
dzj stec Odz' ydz'

324


https://web.archive.org/web/20160307090308/http:/science.ksc.nasa.gov/shuttle/nexgen/Nexgen_Downloads/Shuttle_Gordon_TPS-PUBLIC_Appendix.pdf
https://web.archive.org/web/20160307090308/http:/science.ksc.nasa.gov/shuttle/nexgen/Nexgen_Downloads/Shuttle_Gordon_TPS-PUBLIC_Appendix.pdf

T +#LL _aeThbdTeE"ch™ xt o, 7oe" ke g ‘Yomaomp 16mMy _ . _te’Y HaHp h

U [ $620.193532.528
DOI: 10.62717/2224550-20251-109

eCdzvtem.Cd2 w. ¢
rdz' ftetsofy! Cd2 zOY' sdzOdz dzd 2 kdz o jtefpdlsjls ' d&3j dz
E-mail: igor.sklyarskiy 1 @ymail.com

dOdz' dz ¢. A
rdz fesaz@yS&Od dd?2 kd' ojtmdljl * & d [ djnw |
E-mail; sanin a@365dnueduua

FyfrRI ptdrywsyfw solwsoAww 16 [ouvrt w

pdzslsOyv etsB SIS’ L edzW dzzlsts d3j mOdz' L 3 j tetsL *
G' Hic N dzz@ 3" 5B dZOH dzOUAEA d3'IS\Pdzc10Q I JshigedzSd § tstc” o dav |
Csfls’ ' Ldedr &BOjt' Odz' 8, LtsCtej BO kOHdY' 2 da
[Besotstejdets fjtemMfjSlsdoad odStstedMmlsOdade L dzsftsy
hj dedzv H SIS BoH jud@slzj 2, hts fteOyssils! bk .MSC &zOHded n

szt ytso ' Chplrtds@y' v, JjtesL ' W, &BOLjt' Odd, IdlI
CesdBBf sLdlsd, deOfmMsmd., ¢  HesHd&ZOB SO, ¢t svu

I. Sklyarskyi
Oles Honchar Dnipro National University
E-mail: igor.sklyarskiy 1 @ymailcom

A Sanin
Oles Honchar Dnipro National University
E-mail: sanin a@365dnueduua

THE IMPACT OF EROSIVE CAVITATION ON MATERIALS

Abstract. The paper examines the mechanism of erosive cavitation and its impact on
materials used in hydrodynamic equipment and resgate technology. A comparison is
provided of the cavitation resistance of various materials, including tmaditones and
modern ones. The prospects of using wearstant materials and coatings to improve the
durability of components operating under severe hydrodynamic conditions are discussed
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SPACECRAFT ON-OFF RELATIVE CONTROL IN SLIDING MODE VIA
REINFORCEMENT LEARNING

Abstract. The task of the spacecraft relative control using thrusters, that have only two
states on or off, is studies. The control is implemented in a sliding mode using an intelligent
agent that adjusts the parameters of the cbianousing reinforcement learning. The ranges
of the parameter variations, where the stability of the motion is guaranteed, are determined
considering the constrains on the amplitude of the control actions

Keywords: relative motion control, sliding modeginforcement learning, motion
stability.
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PROVIDING EFFECTIVE PROTECTION AGAINST ELECTROMAGNETIC
RADIATION

Abstract. Magnetic resonance imaging (MRI) is a highly sensitive technology that uses
magnetic fields to create images of internal organs, but its efficiency can be impaired by ex-
ternal electromagneticfieldsidP) . These fields can interfer
ducing diagnostic accuracy. This article reviews methods for protecting MRI from EMP, in-
cluding the use of Faraday cages and shielding materials such as graphite and metal alloys.
Emphasis is piced on the need of careful selection and installation of materials to provide
reliable shielding, as well as the importance of regular maintenance of shielding structures to
maintain their effectiveness

Keywords: protection, electromagnetic radiation, gnatic resonance imaging
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SYNTHESIS AND PROPERTIES OF SILVER NANOPARTICLE DISPERSION

Abstract. A stepby-step study of the laboratory synthesis of silver nanodispersion us-
ing the citrate method was conducted. It was shown that the obtained solution remains stable
for an extended period. Spectral analysis revealed that the resulting solution contains silver
nanoparticles of spherical and cylindrical shapes, with sizes up to 50 nm. Reactions with di-
luted hydrochloric and acetic acids demonstrated the increased cheaaticity of the ob-
tained silver particles. The duration of nucleation and growth processes of silver nanoparticles
during the reduction of Ag+ ions by tannin

Keywords: Silver nitrate, sodiungitrate, tannin, silver nanoparticles, spectrophotome-
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INITIAL STAGES OF COBALT CRYSTALLISATION IN AQUEOUS MEDIUM

Abstract. By quantum chemical modelling of the reaction of
Co(H20)62* +2 ¥ Co*aqY Conag it was found that the product of tieéectroreduction
of [u § pf }]?*is hydratedt ts (2fy )atoms. In the process of their aggregation, a tetrahedral
cluster of increased stability is formed. It is proposed to consider it as a critical germ of the
cobalt crystallisation process

Keywords: cobalt, electrocrystallisation, quantum chemioaldeling
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IMPROVEMENT OF THE METHOD FOR SYNTHESIS OF A COMPOSITE
BASED ON ACIDIC MALEINATE Cu*

Abstract. To improve the quality of the target product in the existing method of syn-

thesis of a copperontaining composite based on acidic maleatg @etallic zinc was re-
placed with ascorbic acid. Permissible quantitative ratios of reagents were established. The

341


https://doi.org/10.62717/2221-4550-2025-1-114
https://orcid.org/0009-0009-5120-8243
mailto:alexandr.banshee@gmail.com
https://orcid.org/0000-0001-8160-3222
mailto:varvif@gmail.com
https://orcid.org/0000-0002-4810-2626
mailto:polva57@gmail.com
https://orcid.org/0009-0009-5120-8243
mailto:alexandr.banshee@gmail.com
https://orcid.org/0000-0001-8160-3222
mailto:varvif@gmail.com
https://orcid.org/0000-0002-4810-2626
mailto:polva57@gmail.com

I A P

optimal synthesis algorithm was determined, which ensures stable homogeneity of the com-
ponent composition of the composite

Keywords: synthess methodology, coppeasontaining composite, Cuacid maleate,
ascorbic acigbactericidal drug
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COMPONENTS BASED ON RENEWABLE AND AVAILABLE RAW MATERIALS
AS PROMISING COMPONENTS OF SOLID ROCKET PROPELLANTS

Abstract. The possibility expanding of thdomestic component base for mixed solid
rocket fuels with oleochemical products based on renewable raw maderisgetable oils
and available synthetic compounds amides, amidoamines, aminoalcohols, amidoesters of fatty
acids was considered

Keywords: mixed rocket solid fuels, raw base, oleochemical products
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COMPOSITIONS BASED ON ALIPHATIC ISOCYANATES, VEGETABLE OILS
AND ASPARTIC RESINS AS THE PROMISING BINDERS FOR HIGH -ENERGY
MATERIALS

Abstract. In order to find aralternative to fuebinder SRTP based on scarce liquid
rubber 1uvtl, studies were conducted to det
cyanated castor oil and aliphatic isocyandie aspartic resin systems

Keywords: mixed solid rockefuel, fuetbinder, castor oil, aliphatic isocyanate, aspartic
resin
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SYNTHESIS OF HETEROCYCLIC COMPOUNDS BASED ON
FERROCENEALDEHYDE

Abstract. A series of reactions involving fi|mcene aldehyde were carried out, leading
to the formation of heterocyclic products. The most promising synthesis directions have been
identified. Further work is underway to expand the range of synthesized compounds
Keywords: ferrocenealdehydenulticomponentreactionsheterocycles
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EFFECTIVE USE OF ULTRAHIGH SPATIAL RESOLUTION VISIBLE AND
INFRARED DATA

Abstract. The main characteristics of modesatellite sensors with ultfaigh spatial
resolution in the visible and infrared ranges are presented. The technical, economic and or-
ganizational advantages of using satellite data in comparison with gbagied measurement
methods and aerial photograpdne determined

Keywords: remote sensing of the Earth, multispectral satellite sensorshigtisspa-
tial resolution
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SATELLITE MONITORING OF URBANIZATION DYNAMICS BASED ON VNIR
NIGHT SURVEYING DATA

Abstract. The main results of the experimental d®pment of the methodology for
satellite monitoring of urbanization dynamics in individuatmibducing regions of the USA
using nighttime VNIR range data are presented. Diffetiemt RGB composites are con-
structed for two sets of differetime imagesThe main problems associated with the use of
nighttime VIIRS instrument data (DNB channel) are identified

Keywords: satellite monitoring, urbanization dynamics, -pibducing regions,
nighttime imaging, VNIR range, VIIRS instrument
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OPERATIVE SATELLITE SURVEYING OF EXTENDED AND
LOW-CONTRAST AREAS ON THE EARTH'S SURFACE

Abstract. The main stages of modeling and planning satellite imaging of long and low
contrast objects are presented to increase the efficiency of imaging usingeEerth sensing
satellites with optoelectronic scanners. A cubic interpolating spline with subsequent smooth-
ing is used to approximate an extended object specified by nodal points on the map

Keywords: satellite imaging, small moving objects, extendedas, high resolution,
angular velocity, attitude control
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Abstract. A methodology for automated processing of nighttime data from the Suomi
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procedures have been defined. A flowchart of experimental testing of the methodology is pre-
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INCREASING THE EFFICIENCY OF THE RADIO LINE
OF THE REMOTE SENSING SATELLITE

Abstract. A comparison of the noise immunity and bandwidth of the most common
types of modulation used in modern remote sensystems was performed using both com-
putational methods and computer simulation. Communication channel models with additive
white Gaussian noise, Rayleigh multipath fading, and Rice multipath fading were used
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AUTOMATED DETECTION OF URBAN BUILDING CHANGES
FROM MULTISPECTRAL SATELLITE IMAGERY

Abstract. The main results of the research are presented, which includpdypessing
(normalization) of different timeatellite images, orthorectification, increasing spatial resolu-
tion and correlation reference to the standard; thematic processing of normalized satellite im-
ages, which includes filtering of shadows and sisialtd moving objects, calculation of the
1st pincipal component, twéhreshold binarization, morphological and object filtering, and
vectorization of recognized changes

Keywords: remote monitoring, different time satellite images, automated processing,
change detection
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INCREASING THE EFFICIENCY OF THE RADIO LINE
OF THE EARTH REMOTE SENSING SATELLITE

Abstract. The results of the operation of the imtink model of the Earth remote sens-
ing satellite with changing input data aretaibed. The graphs and valuekthe received
signals, the efficiency of error prevention and the data transmission rate are presented. The
results are analyzed and the urghcing factors are determined. Due to the improvement of
the signal quality, a smaller number of error bits that cannot be corrected, a lower level of
error frequency and, accordingly, a smaller sigonaioise value at the channel output were
obtained

Keywords: satellite radio link, remote sensing of the Earth, mathematical models, in-
creasing noise immunity, simulation modeling
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