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¢ nn ot &e dowsider arobotic platform as a working body, which is a rather rigid body
connected to a fixed base by elagtiementsOscillations occurring in robotic platforms are
associated with moving bodies, so reducing the vibration activity of the source is to reduce
dynamic reactions by means of a vibration isolation device. The vibration isolation device is
the mostmportant part of the vibration protection system of the platform, and its purpose is

to create a mode of movement in which the purpose of protecting the object is realized. For
the manufacture of a robotic platform, it is necessary to choose vibrati@iidsoby
considering the options of spring, rubber and pneumatic shock absorbers, and by examining
the parameters of which, you can select the appropriate vibration supports.

Keywords: vibration isolation device, robotic platform, vibration damping.
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¢ n n o t: 3heistody of the use of toroidahdls in the design of launch vehicles
and spacecrafts has been conducted. It includes actual examples of toroidal shells that were
used from 1957 to 2023. Among them were constructions used in the laucnh vehicles and
spacecrafts of the European Union, &lke, Russia and India.
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Annotation:One of the key problems that arise during rocket launches is theagener
tion of intense acoustic vibrations in the middle environment. Looking at the complex phy
ical minds and dynamic processes, it is important to recognize nonlinear effects ie-the d
velopment of acoustic characteristics.

Keywords: acoustic vibrations, nonlinear methods, rocket launch
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Annotation:The issue of detecting and bearing of UAVs using acoustic methods has
been &amined. The proposed device prototype, implementing these methods, can operate as
part of a multisensory system, combining various detection types for effective UAY dete
tion and observation.

Keywords: detection, direction finding, UAV, acoustic noisesedtion finding
methods.
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dnnotation. A method of <calculating th
propellers was created based on theoretical information on determining the acoustic chara
teristics of a popeller. All calculations were made in the Mathcad 15 program and a graph
of the directionality of the acoustic field was drawn. Experimental studies of the general
acoustic field of quadrocopter propellers were conducted. The Syma X23 quadrocopter was
chosen as the researched quadrocopter.
Keywords: quadrocopter, Mathcad 15, directivity graph, general acoustic field, e
perimental studies.
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Annotation The study explores the use of biomechanics to develop a mechanical model of a
virus and @stroy it using acoustic vibrations. The task includes the calculation of the
mechanical parameters of the virus, the selection of the parameters of the acoustic impact,
proving the effectiveness of the method and developing the application protocol. The
analysis of existing methods of combating viruses confirms the urgency of finding new
approaches.

Keywords: Biomechanics, Acoustic oscillations, Mechanical model, Virus destruction,
Ansis, Resonance frequency, Interferon, Chemotherapy.
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Annotation Considered advantages of using 3D printing technology in robotics. An
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Annotation: The multiconfiguration Hartred-ock method is employed to generate
wave functions of the ground state and 20 lowssited states of neutral vanadium atom.
Calculated excitation energies are in a satisfactory agreement with the available exper
mental data. Obtained wave functions can be used in the subsequent study of eleetron sca
tering on vanadium atoms.
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Annotation The mechanisms of quantum information transfer from oneléwe
atom to another, one of whiéh irradiated by a field of real photons, are investigated in this
paper. Twelevel atoms can be used to physically implement the qubit, a carrier of a unit of
quantum information [1]. Thus, the interest in such-at@m systems is due to the fact that
they describe systems of qubits controlled by external fields.

Keywords: twelevel atoms, retardation effects, dipalole interaction, quantum
information transmission time.
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Annotation: Approaches for determining the required propellant mass, as described in
literature are universal for different types of propulsion systems and do not take into
account the specifics design and operation of an electric propulsion system. Consequently,
the required propellant mass calculated using these methods may not be enouglvéo achie
the total impulse required for the mission. Thus, an enhanced approach for determining the
required propellant mass of an electric propulsion systesed on the Ha#ffect thruster,

taking into account operational factors, is proposed.

Keywords:propdlant mass, electric propulsion system, kfflect thruster.
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MODERN METHODS OF Al R DEFENSE AND COUNTERMEASURES FOR

OPERATIONAL -TACTICAL MISSILES
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Annotation: Currently, in modern military conflicts, one of the most significant types of
armament is operationdfctical missile systems (OTMS). To defend against OTMSJ-mo

ern methods of anthissile defense are developed and continuously improved. Theke met

ods include a wide range of technologies and strategies, from classieairenatit nissile

systems to innovative control algorithms and artificial intelligence.

Keywords: Air defence, operationdhctical missiles, radars, infrared sensors, unmanned
systems, portable missile complexes, countermeasures tmiasiie defence systems, aarl
detection, electronic warfare systems, target classification.
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The aim of this work is to review and analyze modern methods involved in antl
missile defense again€ITMS. It is proposed to consider both tteehnical aspects of
various systems and technologies, as well as strategic approaches to ensuringahe prote
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tion of airspace and territory. A deep understanding of these methods plays a significant
role in choosing amdaircraft defense systems that cam teployed against modern
OTMS.
The authors suggest considering the following methods ehaasile defense:
Stationary missile defence systems;
Portablemissile complexes;
Radar detection and targeting systems;
Electronic warfare and countermeasuresesys;
Use of unmanned systems and artificial intelligence.
The discussed methods can help in the development efésgile defence systems
to enhance the effectiveness and accura€yTdflS flight in combat conditions.
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INFLUENCE OF THE CHO ICE OF THE DESIGN PARAMETERS ON THE
ROCKET ENGINE CHAMBE R EFFICIENCY
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¢ nnotation.Rocket engine engineering is experiencing rapid advancements driven by the
commercial space industry and the integration of additive manufacturing. VWAREBFL
chambers offer unique technological advantages, their impact on combustion chamber eff
ciency requires careful consideration. This work investigates how additively manufactured
mixture systems influence the efficiency of LPRE chambers, potentially paengay for
improved engine performance and reduced costs.

Keywords:additive manufacturing, LPRE chamber, liquid propellant rocket engine, mixing
head, mixture systems, LPRE efficiency, experimental study.

The operation of a liquid rocket engine is anpbex multifactor process that isfdi
ficult to describe analytically. The efficiency of its operation is influenced by a large number
of parameters, and recommendations for the implementation of design solutions are often
the result of empirical experieacA successful combination désigncomponents and the
choice of initial parameters of the combustion chamber determines the quality of é@s oper
tion. The following main parameters aresually varied to obtain maximum efficiency:
relative mass fluxchaacteristicchamber lengthpnumber and design features of mixing
elements [1]. Their values afer reference and individual for separate component pairs. It is
known that the main influence on the chamber operation is exerted by the mixing system,
and itsquality islargely determined by the most important componénitsixing elements,
or injectors. In certain cases, the designer may encounter limitations associated with the
technological impossibility of implementing technical solutions [2, 3]. In thsec# is
important to understand the mutual influence of the design parameters of the combustion
chamber on the overall efficiency of the engiReimarily, in practice,designersstrive to
achieve high performance by changing the design of the mixind. Beah a solution is
based on the possibility of maintaining the compactness afehignalong withpreferable
mass properties. When the design options for improving the characteristics of the mixing
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system are exhausted, additional means are consjderezkample, increasing thehara-

teristic length or changing the relativ@ass flux parameteiBased on the results of the
experimental study, the mutual influence of the design parameters on the efficiency of LRE
combustion chambers was considered. Tésearch designs a&pecimens otombustion
chambers with mixing heads manufactured using additive technologies were taken as a
basis. The obtained results were compared with the investigated mixing systems based on
conventionally producechixing elementsConclusions and recommendations were formed
based on the obtained data.

1" Bdz' 8GOV " ydz'  t5imd dzO dedz

1. Huzel D. K. Design of liquid propellant rocket engines / Dieter K. Huze&hd ed.

I Washington : Scientific and Technical Information Office, Nationalofautics and
Space Administration; [for sale by the National Technical Information Service,gSprin
field, Va.], 19711 460 p.

2. Kerstens F. End to end process evaluation for additively manufactured liquid rocket
engine thrust chambers [Electronic resourc€pbio Kerstens, Angelo Cervone, Paul
Gradl // Acta Astronauticai 2021.7 Vol. 182.7 P. 454465.1 Mode of access:
https://doi.org/10.1016/j.actaastro.2021.02.034 (date of access: 08.10.20T8)e

from screen.

3. Assessing dependency of part propsrbe the printing location in laspowder bed
fusion metal additive manufacturing [Electronic resource] / Andre Mussatto [et al.] //
Materials Today Communications.2022.7 Vol. 30.7 P. 103209 Mode of access:
https://doi.org/10.1016/j.mtcomm.202232D9 (date of access: 05.10.2028).Title

from screen.

63



U $621.45.05
HTTP://DOI.ORG/10.62717/222455020241-028

[. IstesOfn] " ok sds B30k dss,, Hsg.dzls
rdz2 fesofm! Cd2 dzOy' 8 deQidez’ dzd(0z iy’ o4 Mg Asty @

E-mail:m.vorobei@ftf.dnueduua

Lot cYrRE 1orruvh desdt rRevoy L csIrRElU LT 1 C

ddetslsOyY" w: lteddeydf H'  cOtvytsets @ROHHEZOE { sd
‘st My dzO etsHEz SO SdmMjdz E odmMtsStlsj i3 j OISzt
GOW yYysets dzOHHES Iz, Fldo, sttt stzk@"Y BBy 9 6 d Mk
hodHC' fls! tsLhdtejdzdev. AW M M ¢ Hind gzs Is d
ykzoOlsd jWJjSlsdodsz ttsBtslskz HodekzdzO.

szt yso' Mzso ©: cOtewyd?2 d&OHHES, fitjSdfm oBH
¢nnotation: The princi pl ¢onmfolves thede@mposition o f
of hydrogen peroxide into water and oxygen in a Heghperature reaction. When this
occurs in the hot gas pressurization chamber, a gas mixture with very high temperature and
expansion velocity is formed. This mixture bao#te pressure in the rocket tank, allowing

for efficient engine operation.

Keywords: hot gas pressurization, hydrogen peroxide.
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Annotation Heterostructures based on AllIBV compounds play a crucial role in space po

er systems due to their unique properties, including high efficiency, low spe@is,

thermal stability, and radiation resistance. These structures ensure efficient conversion of
solar radiation into electrical energy and can operate reliably in space environments. The
importance of mathematical modeling based on certification tesfinglements lies in
ensuring the safety and reliability of these systems in space, allowing for predicting their
response to extreme conditions and developing measures to prevent potential failures.
Keywords:heterostructurggsenewable energy sourcegace power systems.
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¢ nnotation In the modern world, solid rocket boosters play a key role in ensuring the eff
ciency and reliability of space missions, particularly for lightweighss rockets. The trend
towards miniattization of spacecrafts increases the demand for lightweight rocket systems,
placing new requirements on solid rocket boosters for being powerful, yet lightweight,
compact, reliable, and cestfective. Additionally, they face pressure to reduce enviranme

tal impact and optimize resource consumption. It's important to conductdaptin analysis

of manufacturing technologies and developments aimed at improving their efficiency and
reliability to further the development of the space industry.
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ELECTROMAGNETIC NETS

Annotation Rationale
Limitations of astronautics due
to the difficulty of changing the
momentum of a spacecraft;
Goatl Harnessing the kinetic
energy of higkenergy cosmic
particles; Idea: Deceleration of
high-energy cosmic particles due
to the electromagnetic inductio

Keywords:
Electromagnetism,
electromagnetic induction,
electric sails, solar sails

Text of abstracts:

Rationale

A change in the Picture 1. Forces on an electron in the metal sheet under
momentum of a spacecraft magnet, explaining where the drag force on the sheet con
(hereinafter abbreviated as from. The red dot eshows a conduction electron in the she
"spacecraft') requires mass right after it has undergone a collision with an atom, gnd «
loss/addition, so mobility in  shows the same electron after it has been accelerated by
space is a litation. There are magnetic field. On average attbe electron has the same
technologies that use the pulse velocity as the sket ¢, black arrow) in the+x direction. The
of radiation from the sun or magnetic field (B, green arrow) of the magnet's North pble
cosmic highenergy particles is directed down in they direction. The magnetic field exert:
solar and electric sails, a Lorentz force on the electron (pink arrow)ef= 1 e (!
respectively [1][2]. B), where e is the elacin's charge. Since the electron has

The latter were of negative charge, from the right hand rule this is directed in
particular interest to the world.  +z direction. At g this force gives the electron a componer
In this paper, | want to suggest of velocity in the sideways directiond, black arrow) The
a technologythat does this, in. magnetic field acting on thsdeways velocity, then exerts &
my opinion, more efficiently. Lorentz force on the particle 8= 1 & ( vBFyom the

Eddy currents. [3] right hand rule, this is directed in thexdirection, opposite to

In  electromagnetism, the velocityv of the metal sheet. This force accelerates th
an eddy current is a loop of  electron giving it a component wélocity opposite to the
electric current induced within sheet. Collisions of these electrons with the atoms of the s
conductors by a changing exert a drag force on the sheet. [3]
magnetic field in the conductor
according to Faraday's law of
induction or by he relative motion of a conductor in a magnetic field. Eddy currents flow in
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closed loops within conductors, in planes perpendicular to the magnetic field. They can be
induced within nearby stationary conductors by a tirag/ing magnetic field created lan
AC electromagnet or transformer, for example, or by relative motion between a magnet and
a nearby conductor. The magnitude of the current in a given loop is proportional to the
strength of the magnetic field, the area of the loop, and the rate of cbafige, and
inversely proportional to the resistivity of the material. When graphed, these circular
currents within a piece of metal look vaguely like eddies or whirlpools in a liquid.

By Lenz's law, an eddy current creates a magnetic field that opfesebange in
the magnetic field that created it, and thus eddy currents react back on the source of the
magnetic field. For example, a nearby conductive surface will exert a drag force on a
moving magnet that opposes its motion, due to eddy currentseitiduche surface by the
moving magnetic field.

Electromagnetic nets

Picture little magnet bar in the space. The keglergy particle goes through its
magnetic filed (the vector of velocity is not parallel), creating its of magnetic field (due to
Eddy curents)- so it slows down this what electromagnetic nets do.

Electric Sails act with particles as sail do with wind. Whereas electromagnetic nets
are more like mucusslows them down

It is a set of many magnets, that creates thin lay of magnetic fdeddthe satellite
(as solar sails do). This technology uses a difference of several orders of magnitude between
the charge and massy = 1.6E-27 kg& ¢, = 1.6E19 Crespectively of a proton as we
know that that the acceleration (in nmativistic casgis calculated as

The better thing that the energy that is taken from moving objects dependents on the
difference in quarters of initial and final velocity.

Additional, as we can use permanent magnets, no energy should be wasted to keep
nets working

Condusions

1. Electromagnetic nets are better than Electric Sails because the do not need
energy to keep working
2. Calculations for the power of nets are to be performed.

Used literature
https://en.wikipediarg/wiki/ESTCubel

https://en.wikipedia.org/wiki/Solar_sail
https://en.wikipedia.org/wiki/Eddy_current
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Annotation During the flight of the space stage of the launch vehicle with multipleaactiv

tion of the propulsion engine, the pauses between its inclusions have any duration and can
reach several days. During these pauses, the liquid components of the fuel are under the
influence of microgravity, and, as a consequence, can occupy any spatial position in the
middle of the tank. To ensure the presence of propellant components at the entrance to the
feed lines, inertial means to ensure continuity are used.

Determining the timeequired to move the liquid from one position to another is important

in the development of the launch vehicle, as well as in the selection and optimization of the
flight cyclogram.
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Annotation:For the first time, a modern natural classification of fuel tank pressurization
systems for rocket engines is presented. It is conducted based on primary dsécacter

These include the temperature of the pressurizing agent at the tank inlet, structural features,
methods of obtaining (storing) the pressurizing agent, and the type of pressurizing agent

used. Examples of pressurization systems' applications avielgalo
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Annotation The subject of the study is the modeling of proessthat take place in a
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Annotation This paper reviews hydrogen storage technologies. It also discusses how
they can help make hydrogen \éable energy storage option. Although still under
development, hydrogen storage technologies offer significant promise for accelerating the
transition to cleaner energy production and use based primarily on renewable energy
sources.

Keywords: hydrogen, rewable energy sources, energy storage systems.
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Annotation In this work, we think about the problem of reliability of solar batteries,
which is thekey to ensure sustainable and efficient production of electricity. It is highlighted
that the use of passive bypass diodes, although it is an advanced method of preventing ove
heating, is not always effective under conditions of partial follgpwIn the poposed co-
clusion, the main option for the protection of solar cells is the use of heterogeneoas diele
trics, in particular, positron nanocomposite materials and varistors. This approach allows
you to react to the increase in temperature, which is adagrfin the formation of ove
heating, and ensures stable and safe operation of solar cells.

Key words: reliability, overheating, solar battery, overload, dimming.
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Annotation One of the problems that prevents the normal start of the engine in
weightlessness is the ingress of gas from the supercharging tank into the drain line. To
eliminate this problem, special separators asglu$he work describes the construction of a
mathematical model for studying the behavior of gas bubbles on the surface of mesh phase
separators in a viscous liquid flow
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Annotation The effectiveness of monitoringufd position during the passive
segment of a flying vehicle's trajectory is determined by the ability to ensure fuel drainage
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selecting the optimal inclination angle of the meslase separator to facilitate the removal
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Annotation The effect of the geometrical profile of the detonation chamber on the value of
the specific impulse of the pulse detonatiomiea is considered. The use of a spherical
profile is not effective enough due to the formation of a negative component of thrust in the
region of the transition to the nozzle. The parabolic profile increase the value of the specific
impulse by a maximumfal0% compared to the straight cylindrical profile. The use of a
combined cylindrical profile with a spherical thrust wall also provides an increase in the
specific impulse about 10%, but has advantages over the parabolic chamber duente the si
plification of the design.
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Abstract the paper presents the features of the use of computer program generators and
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Annotation The work is devoted to considering the use of a fuzzy logic algorithm, which is
especially useful when the processes or methods for solving problems are too complex. So,
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¢ nnotation: An advanced study of the specialized astronomical and rocket engineering
vocabulary contributes to a more complete disclosure ofeiing trends in the develo

ment of national terminology, and the study of the peculiarities and difficulties of itsatransl

tion will allow to determine modern functional and stylistic trends within the given field and
predict its future prospects.

Keywords: terminology, translation method, transformation, astronomical and rocket eng
neering vocabulary, subsystem.

The aerospace terminological system does not exist separately from the teriminolog
cal systems of other industries. The ifbeanch connectia of these term systems are
manifested in the fact that aerospace terminology is constantly replenished with terms from
other scientific fields, such as mathematics, biology, ecology, mechanical engineering,
aviation, electronics, cybernetics, telecommatians, etc., interaction with which dete
mines the development of the aerospace industry and, accordingly, terminological base as a
whole.

The relevance of the problem under consideration is connected with the lack of sc
entific works with a systemationd thorough coverage of the terminology of this field. An
advanced study of the specialized astronomical and rocket engineering vocabulary will
contribute to a more complete disclosure of the leading trends in the developmentrof natio
al terminology, andhte study of the peculiarities and difficulties of its translation will allow
to determine modern functional and stylistic trends within the given field and predict its
future[1].

Characteristic features of the scientific and technical style: informatisetagic,
accuracy and objectivity, as well as clarity and comprehensibility. In addition, such features
as objectivity, generalization, unambiguity, brevity, evidentiality, persuasiveness, etc. are
distinguished [2, p. 81]. Abstract vocabulary, symbaldarge number of terms, schemes,
tables, graphs, sample symbols, foreign words, scientific phraseology belong to the main
language tool§3].

Aerospace terminology, like the terminology of any professional terminologisal sy
tem, has its own characterigtj in particular the Englistpeaking one, because English
speaking countries are among the leaders in the world in the direction of aviation and space
development. The Ukrainian and English languages, of course, differ in their structure, so
when transléing, it is often necessary to use grammatical and leseadantic transfo
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mations, including in cases when there are no equivalent concepts in the translated language,
denoting littleknown latest developments, so translators resort to borrowing.

Depending on the degree of specialization, the terms are divided into three groups:

1. General scientific terms that are used in almost all branch terminology, for exa
ple: system, tendency, concept, theory, analysis, synthesis, etc. It should be noted that such
terms can specify their meaning within certain terminology. This category also includes
general technical terminology: machine, appliance, aggregate.

2. Interdisciplinary terms are terms that are used in several related or distant fields
(economic scienchas a common terminology with other social and natural sciences), for
example: amortization, ecological taxation, sanitation, technopolis, reflection, real time.

3. Highly specialized terms are words or phrases that denote concepts that reflect the
peculiaities of a specific field, in particular aerospace, for example: upper atmosphere
research satellite, meteor, lunar module.

Like any other terminology, the terminology of the aerospace industry is chiaracte
ized by systematicity and thematic grouping asd icomplex entity, the structure of which
contains separate subsystems. The systematicity of the vocabulary of the space professional
language is reflected in the systematicity of the conceptual field, which consists in the fact
that the meaning of lexitanits does not exist in isolation, but in a certain relationship with
the meaning of other units of a defined semantic field

The use of semantic fields to describe terminological vocabulary is associated with
the division of terminological units into tain lexicatsemantic groups, which are separate
microsystems within the framework of the aerospace terminology system. Modern English
aerospace terminology is very diverse in terms of its lexical and semantic content.
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Annotation. At present, the current problem of space ecology, the disappearance and
increasing threat of space debris is being considered. The main characteristics of space
sources, their classification and the potential of impact on spatanmnts and without
space phenomena are analyzed. Special methods of application of methods of monitoring,
control and active closure of space waste, with the help of the method of changing the size
of domestic space objects and banning the content ef space.
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Annotation Systematic approaché&s the organization and inlgmentation of space activ

ties are based on space situational awareness, that is, on objective and comprehensive i
formation about the space situation and its impact on the functioning and development of the
rocket and space industry of the stébe,the ensuring its national interests, national secur

ty. The neaiEarth space environment is created by space objects efrade origin, name
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The level of knowledge of the space situation is determined by the physical conditions of the
space environment, the total number of space objects irEagtr space, their current state,
distribution in orbits, the state of debris in space orbits and its impact on the activities of
space facilities
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Annotation A calculation mathematical model was developed ferglocesses in
the fuel tank and theressurization systerwithout taking into account heat exchange
processes. According to the results of the work, the distribution of the parameters of the
charge gas in the highressure tank, the gas cavity of the ftarlk, and the mass flow of
fuel over time was obtained. The resulting model can be used for preliminary engineering
assessments at various design stages

Key words: mathematical model, component consumption, design stages
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ON GRID EFFECTS IN SOLVING PROBLEMS OF AE RO- AND GAS DYNAMICS
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Annotation A grid generator of a regular triangular gadd an algorithm for solving the

system of NavieStokes equations in Fortran for solving gas dynamics problems are
developed. Mesh effects leading to computational errors and flow distortion arising during
the conversion of decimal numbers into binaryteysare investigated. A solution to the
problem by rounding the coordinates of grid nodes is proposed, which allows to
significantly reduce the influence of errors on the results of numerical modeling.

sdzt yso ' MiMdkEesO®d?2 jdzj tOlstste, M' Is¢C sodridgete CIsd,
ator, grid effects numericalmodeling

A grid generator of a regular triangular mesh has been developed to solve two
dimensional problems of gas dynamics (Fig., a). Theshmgeneration algorithm is as
follows: a matrix of nodes is created in which the nodes lie at the vertices of isosceles
triangles[1]; nodes are assigned coordinates; nodes belonging to the object under study are
excluded from the matrix; the coordinatésiodes near the object under study are corrected
- the nodes are attracted to the generatrix of the object; a list of elements is generated; a list
of nodes belonging to the wall, area boundaries and features (sources and sinks) is
generated. An algorithrfor solving the system of Navi&tokes equations using tfiaite
volume method?2] has been developed and implemented in software in Fortran. A viscous
heatconducting compressible gas was considered in adtmensional formulation of the
problem. Diret numerical modeling was used to solve the problem. The flows at the
boundaries of the elements were determined from the conditions for solving the problem of
an arbitrary discontinuity. At solid boundaries, a solution was used for the interaction of gas
with an obstacle. The outflow at the free boundaries of the computational domain was
specified by the outflow according to the characteristic. Various factors of the work process
are specified using the soursimk feature methofB]. The flow model was &ed on the
problem of flow around an infinite cylinder (Fig., a) for Reynolds numbers of 40. The
software algorithm for the mesh generator and flow calculation were implemented in
Fortran.

When solving problems, grid effects were discovered, leadinget@t¢bumulation
of calculation errors and distortion of the flow pattern. The problem lies in the very nature of
converting decimal floating point numbers to binary and vice versa. Namely, when
converting numbers from binary representation to decimal firenlatter, in addition to the
correct set of digits, have a At ai Wrdingf r om
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the coordinates of nodes to a mesh file and then reading them in the solver program. Using a
higherprecision format, double priséton, does not correct the situation, but only leads to a

|l engt hening of the Atailo. As a result, th
faces also contain an err@-6]. Then, when calculating the flows through the faces of the
elementan extra remainder appears, which accumulates in the form of additional sources of
flow disturbance. When switching to a regular grid and then adjusting the coordinates, grid
effects are not observed. The correction consists of rounding the coordintias the last

digit in the correct set is 0 or 5.

Substantial speed, Mach hax

Number of elements =5904  Mumber of inlet elements
Wurmber of nodes = 3059 Mumber of outlet slements = 170 0,000 0,452

a b

Figure- Results of generating a regular computational mesh (a) and calculating the flow
around an infinite cylinder (b)
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¢ nnotation: The impact of gamma radiationnospace vehicles is negative:
electronics fail, equipment deteriorates, and gamma radiation is also very harmful to people.
In this work, | will consider theoretical approaches to protection, and also give a practical
example of protection against gamnaiation. The following knowledge will be used:
optics, materials science (knowledge of crystal lattices).

Keywords:Refraction, index of refraction, crystal lattice.
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Annotation:In the structure of the orbital grouping of the satellite system, when designing
satellite systems and when solving the problem of load management, it is proposed to take
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Annotation The paper discusses the advantages of using a combined tool compared
to a traditional tool and reveals that the use of such tools contributes to increasing the
efficiency of themachiningprocess by reducing time and optimizing the time expending
andalsohuman resources. Based on the research results, it was found that combined tools,
which combine different functions, provide time and resource savings by reducing the
number of operations dnimproving processing accuracy. Special attention is paid to
process control mechanisms, which contribute to improving the quality and reliability of
product manufacturing and potentially reducing the percentage of defects. It is also noted
that the prodation and operation of a combined tool require higher qualifications of
workers.

Keywords: machining, deep holes, efficiency, grade, combined tool.
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Annotation Life as we know it is unique or is it a common phenomenon?. Are we
the only ones in the univge, or is life possible on other planets. Are there civilizations
according to the level of development of ours, and how can we detect it. You will also see
the problems and solutions of finding the contact of extraterrestrial life with an
extraterrestribcivilization if it exists. But let's see the methods of searching for the detection
of extraterrestrial life.

Keywords: space, life in the universe, search for extraterrestrial life.
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Annotation: This work examines the use of renewable energy sources, in particular
the hybrid system, in combat condii® This work examines the use of renewable energy
sources, in particular, a hybrid system, in combat conditions. The main task of the system is
to provide the user with a minimum source of energy for their own needs at the right time.

Keywords: source, ergy, system, panel, element.
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Annotation The operating principles and design of various types of heating boilers
are considered. Based on this, a conclusion was rabdet the possibility of creating a
universal system for burning the most common fuels.

Keywords: combustible fuel, heating boilers, burner.

I miskzy . YydtejdL B2 H' ZO0 Ikjttdltst'
sh CtsHy j dedzy gGlap Elsjefsdzs 3O F ' fplsB @dzd 2 Hisy' dz' dzd &3
iLjttoadedrn MdMmlsj iz s Odzj dzdav HdzZw Y dbdzsedr
dfmsj 3d w©jLjcodesGs sB' Gt alz BOYOdes tesBdlsd
sdeStejIsdzse s oaduHlkz f Odzde O.

[ il vyt esBsIsd H Is &) tiztc i Hegflztzdz"s O d3® I tizdf
SB' Gt 90O0YO dzO tfMdse ' MmMdMmisjda "'t adistedMmistsekz

stsdzmlstczCy' v CslsdzO o (jthlz yjteek L Odzj L
9 Mmetr yYjteelz ftsH" dzwels! Mw dgO Ise jteHj, ' HEJ

I Mdztseo Odzd di3d o d H O A3 s alzl te Hs Oz flddard Hictse O
sste¥ O oke' dzdzw. J dStsffdaj oke' dzdzv ¢ tSH ' dzw ¥ Is!
" OdastcOydls

c

1] ' HSdD fOdde o f§Odjdds ksyj odCGtadh
40, 100 ' 200.
ltedtesHdzd 2 ¢ OLOlsEfsyw] ‘o HisBHztBO " OBt BLkiIsd

f'H yofm eosdHtsBlIsCEZ dOWISd. BtSet GhMdseo dss 6t
hs SBkzd@seodzt ' odMmsChk kjfdaskkz L ¢tstOdedz .

vo jteHf Odzdodz Ctslsdzd ftsH dzwesls! qw L O Isdf
M st sd3.h 1 QR C'OClz'* fyls ftoj HMIsOo dzw & Is! C zOMmd
fidzjlsd Ctlsdd sk s o dedr toj Oz L 5o OdZO H s

Hawapose

| D . nosym’s
= N A R ROy - o T e
S Caike namso 2
E: a-
Z | H Koxke,
‘ o ropHTh 3
| oz

Komoeumxosa S00 1000 1500
Temneparypa, °C

20 10 0
Konuentpauis O, %

219


mailto:tokarskiy097@gmail.com

tdfm. 1. 1tedg hdz' 2 odedz"H kO odzlste' h dg'
tsLYBH" d ls;dyj;tsO Eted @ & dhdestifys o dmsls® h O

Z Ot ' thq’ ftedL dzOyj dz H dzw My Odz¢ & Odzc
lst3thtGOlsIztGd ¢ d fydzs SO f§Odzdoe O Ijls odMmtsis® h
M Odz¢ 9 Odzdzv o N Ote’ oadL d&zZOyo' s+ mw odHE " Mlse
h d&zOC k2 dzO ted " "ols w' oLd@skisO ! B’J’dz,q’;tsOlslztsq[l], 0]
fso " Istew, "t "HJ] o Ltsdkz cstc’ dzda .

{ " HE Y Odzd o dz' Cslsdzd LO Mots'¥ BEHBOSE Is G
(tedmMizdes¢ 2). [ Od Cslsdd, Hdzw dzj o j dzd S dr BE
HOL j dz' dejs. § Qddd az Is fslstejBlz’ B' dz b NS¢ dzOH dzd =
My Odzt 9 Odzdz¥ [ 2] ' R OOCIsjtedzed? HAzW o jdZzdSCdm ¢t

“1.\
Pinke nasmgo T Posmimosat (mapa aGo moitpa)

tdfm. 2. 1 Beds "dg' 2 odcedzv"H SO o dzklste' " dz
HRjBO ' HCSf Oddo dasc s  Odz dzd € O

4l Odzd 0 Oczdz" HRAL jeds izsls® § Ozdo © o IS OR

fOEscOLBo 2 WOL', 6MC d ¢d Ij&fjeOskzeo ' QA
LO2kOdzdz" . ' HEj] fOdkdots, hts &OHABHJL! o It
f H' G 90 ' Mw, O (' o oGSy sddddo dys &af C
wdzls j dzfid o dz' s et dedg? LB A Mkt MW L L

Elso sty ¥ Is! MW dz0 W stz dC OF .

stsdse ' datso Odz' Ctslsdzd L EMmlste” yoOs Is! Mw o 9 Ots'
HdL j dz' . v 9dfOHSCE CtdB' dzZOY' 'MWe Qatda HL dzbs oz to H
LOGCOd datsé MdMlsj Btss IsjfdetstsBd3 dgz, hts HESHOICE
GOLtats” COBRBjted LeBtOdzdzy HAzW tosL f Odzz Ise j toH S
Gtste' dzdzv . stslsdzd L sy dzdoe ' Mist ttsB 5ls d¢ Y tedzOL
LEtsteOdedzy, §Odzr ded€ fted yY! sz dBtsyd BRI w¢
Csd3B ' dzts @ Odzd ds.

l didztse € . { 5L 6 dzv dzizls® MojBd GcOd LOyY:'
fteddydfsesbkz &y dds ' ! Mkottej ddz" CBlsdzO L H
fOdzdo GRBO dzt§o Ozt HdZW cEOL E HdL j dz detsets O
flseo Stcj dedz G sH' Bdats' MdMmisjdd BEZHj LOBJLYJUd

Hdzw t' Ldedr S O] to, d&z0o ' Is f°H YyoOfy 6HdhksyOMnd
Codelstetsdzs 9 Olsd f slsky dz' fls! € slsdzO.
1" Bdz sateOW " ydz  tsfd dzOdzdz" :

1. v C @y det. 5 Blj § Odefficobl dzOte 5is j dzd dz:  ldd@ls @zt
M 8. :J 'ldgdzduy” BO16. 185

2. | d@BCE [fOdzj da@e y. s jsnkztedd oyj dalsts |
133fy.

3. tdise )l Odzdeots IO fiidfjOsms swy ‘¢ Hadddplemdtsi’ S s dzj
rdz ftesHL ey ddefg!, €ip014. 96

220



rjdzstse 1 Qoadzs [ dEBdZO2ts9 Y
ZOYOdz dzgd$ o' HH' dzk deOkSC SO drn HEGMd
1A ] Bdz'ff . OC Otz O

I SdzgH Otej deS 5 [ elzffe | ' IsOdz' 2 5
¢ OdzH ¢by @z’ ydzd rH tlz@)ogls

| ZOH ¢ i OtH JtedeBBtetsa dy
HCIstste Isjndz ydedrs dzOESC

I shdoOdzse | sdzsHd BBt 1 O dzso d y
HeCItste Isj n,dztctadled I sdgO 2z €



urs 629.7
HTTP://DOI.ORG/10.62717/2224455020241-104

r. ¢. 1 j dzd Cfipldct fHl} dlds ts dzh O © J HitES ude. dzls
dz2' fetsofm! €2 dzOy' sda®dzj g 2 ) Bd2y®Ep©MdIs]
therulb® @gmail.com

IrRs{trRuouvd L1 C vihrdgdnuUd v rm 1 irefocoulurlt 11 RAUL ¢
rtrovedf s vrRIU a8 o1 [ A

pdzslsOYy' wW. (BLEEWHOEIS! Mv dEesy dzdeosMmls® oterlstse
ezt o jdzd B o j s OlsOR

sdzs ytso ' MzsH®f L piskPIcdasj emls Ols, W dzOdzj y+ , dzOS
¢ nnotation The possibilities of manufacturing "flange" type parts on lathes and milling
machines are considered

Keywords:Lathemilling machine, flange, slip ringip

[ 4 ls @dztcltz dzO dajh yfi te s fsS tsto d My ls tizde iz 4 Iekzts fjs@sdg” Rlsddzdbdzd A

d Mmis jodgfOents Is 5 0 dztc & s Uzl W3 Qg Idsjdisr EQRIAz e L dzdf 8 b s
dzd ylsjot® HjlsOdzj2 Isdflz c¢WdzOdzj y* ¢ o Hdesmwlis! fmw
ZzOS tsdzj ydzdoyd 2 dd 20 G MBOUIB B Isj ndz' y*° BSOS HJ
dzj e 09" s ydr MlsOdzj 2 t' L dedr KOs, HjMS-tc" HD
9dna MYWzOor dv 5B dZOH dzOdzdzy < 3" yYdets’ , 3§ EOdzZztea
B Mdzse sMis' , C Hghk O z®@c b Z@OGl' IstckBtsf BB SH'
dzj dz L' MlsOdzj?2 to' Ldedr BOESSE O IsdlsOdetes drn M
dzj 2 oddisecOdBBd HEts Isdr Isjrds ydedres MmdMmisj dg- HJ
Ck tSBldSe dzj 2O M) te' 2 da yiian ofpifchysly txfp, dzjOacter GEjeiz df
b lstekesftese HddR &Oc' MisteOdv 3.

[ d2"  to GCgfsdgsy des T SO O &z@dgy 2 daizO2 Q{2 T o

Fdiseo wHddad ydesets o dtetsBdedylso © (tsHddzed Yy
fotesL 3 tolz deQ@ Istg'CY), . A dy' ypalzj tcds O d3j s Oakzz e ¢
dz' desets st sHOteMmMlse W dzOdzy* 9 e tslstso dzv ¥ Ist fyw
vy HilOMi2 tHdtet dO22 &3] dizeo Odzdzy SO Isdf s
te
d
H

2020

rdzv odcetlstsodzj dgdlzv HJjIsOdzj 2 Isdflz dowddseds ys @
"2dasets o qdtetsB dad ylso O-WHe B t§ jo ol | HSTB tmHss lsidS - 18|t QA
dzh j dz descBlz, SOC ' o Ctsdasteh f ddgH j dzr des Bz ( H
Csdi3e L ydr odfOHS ® LH"2fdes " Is! Mw L O He
o dzff 'sdgj tor dz' , TdzDdzlmlictHMsdPztsdz’ Hise dz' Mis! sy §
dzj Y detsfls’® o' H Wtedsd SO tesL &3 tc' & L Octslstso ¢ d
sd ®BttsBCO Ctdz Yydzedr loatste’ o sO MmWJtedyc
&zl ywn 50O WOyl ndzQC sdpitydef Csd3. 1 Ol daj s
tsBCd 020 BHods®Z ojtmlsOls' djsen' Hdzs, h B
sBdHOe O h{ddsHj dz' Codzlsteh f dzH j dz! dzse s 9§ to
. 1G)W9dz fls: 5B J tols Gz edzdtcidzd 'R § dedisiditsis’ CoORo OB,
dzH j dz dets’ BOBCd bk ' HdgOdzdz® L sy dzde ® flss
Odzd2 Chkls ' 2t8¢t (' 7) o' d dsct BjtkO
&d. JdsB' tt bdfstsLd ttkz ojtehls @O tic Oy s ¢
we'  f jtoj HB O dd§us taf 6t DD IS fssRde dais) te f

222

ﬁ_ssl— :njwnml—l—mrs (ﬁg_(ﬁr—
000 NS-

T O NGE®
Vg IO W



HsLotsdzw' odcetlstsodzWisd HjlsOd Isdfkz ¢¥W &zOdzj y*' ¢
5B dZOH dzOdedz? ( H J SO dz odcetlstso dzv s Is! v ° dgO dz'sdetsZts
C'dz ¢sfls® fteOyY oded &' ® SO odtesBdedydnr  dzish .
vOCdd3 yd dats o, -tz julojntdalz’  Isasf OfiplsaBls d , da- s
HJ dz dg' HSL 9 Bdzw & Is! odetsltsodzWIisd HJjlsOdAgs- Isd il
esLd&3" ' 9 L O EZdtse tHJdd ydesets SO Mjte’ 2desegts o

1 Bdz' seteOW ' ydz f tsf)d dzO dzdzv

1. vjrdzsdztse ‘™ W sqtctsistzjﬁq@lswdaf:tcmﬁ,jlﬂsﬂiﬂﬂ dzd B - Of Ot
ddS/ 5. d. ddzj M o .1 rykzte, € fdd dzs ts,
1. mkls tste dzd-& O/ ls};ndz WP HE ¢ . [-l brvrikkted@,

T 480M .

2. tEHjdSt 1. [. ltsjClko Oddzy Isj R dzsdztse ' ydzg
I dho h¢sdO, 1993, 414 .

3. 1. [. 1 sy o, t . w. g dz' da. { B dzZOH dzQedzdz?r O

uLOdzJ dzd?2 s BddSC/ T O otcgH. | ghHabddylge wu.
Edz' o j temopls joldifz Ccd ' 5 dz' ils3j8R0dz fif. O & , 2000.
4. https://varitec.com.ua/category/verstati/tokaraistatiz-chpkdoosan/

223


https://varitec.com.ua/category/verstati/tokarni-verstati-z-chpk-doosan/

urs 629.700
HTTP://DOI.ORG/10.62717/2224455020241-105

[ . ¢. 1 J,tcOjsjsiofzls ; 1,j t6j.td®.Cdz. , HBYJ
[ dz' ftesoaf!: Cd2 deOy' Sdefdzi fipf 2 | Bd2UOF®
dimagerasimo?00225@mail.com

tdrzrtrvve rwotprgfwl [faotfrsdIUeLd ¢
dUOYOHRM U soAL V1T L LVRM [T fAWR MM
O detsls Oy " w: ltecsOdz0Odz' L tso Odz' H' Of OL tsdzd tc §
hf  dzgH j dz' oW tdsjsLCjCudodefsm tsBtesBdzdn Yjdalste' @ L sty
ttsetslsd o kZdice OF tHddydztsets SO HEL SEdss fig fdac
sjnrnds €.

szt ytso ' Mzshe]j L | sdd DcagstemisOls, Bt dzd 2
¢ nnotation: The ranges of rotation speed control of the swindles of turning and
milling machining centers are analyzed from the point of view of their suitability for imork
the conditions of single and smaltale production of rocket and space technology.
Keywords: lathamilling machine, machining cente€NC machine

VU MEYOMd R Sydeds O 0o Oy' 2dz 2 Isjadz 1
dzts d3j dz€ dzOlszte © 3jds Codzj o dzf o @igEdls' j 6lsO H j W stcd3tso Oc
Odzs 3" dz' 6, dg Cjcdzs, IsdlsOdzz, B H', O IOCBY daj
ydrn &BOljte’ Odz' © BB IV E IS! MY to' L des BOdz' Is dzd A3
OBOLdodse s ' dzflstelzd3j fzlslz iz OlniADE BRO Yeda®zts’ Is IS dz
B tetss O Oy 2dzO Isjrnds €O odetlstsodzy' Is+ Mw o
odsBde Yylso © odded ¢ O dgj sBR' HdE MIs! o ®©BSBEY'
SHdsBE 2 L@z HQdREH: O sfd) HiodzOEddzdz"Oddzdzy 19 Q Tl Is
Yyluv kO ¥Wicgotgdeezdn tBtotsBdadrn yYgj delstc’ o .

LV Its?2 YO W] LIg teUD tc dEB tc s B dz' yJ dzsted Mmlsos
o' hjdzdzv 58 Hdzv o d totsB dzd Witofif@lZ' AES @ dzjcR0 ddiz L (s © € Jl lisdi
s’ HBsyddothls' k¢ Ostzdy 'YL )sdis ojEfh
HijbOd' | odmiCts Issyds flss * jW¥jSCkdedz Mise .

wils s te d Ydzts YOMmlstsls® B telsOdadzy  hff d dzH §
" dfstelzB) Zs OB kO RO ' OOB], VAV e iRk

LOClbto S BlsOig@auaPDd ' ) LHjB & hiScts HEMsOd
hfdodgin jdz' @ 2O tc' adz ©'H 1600 Hts 2000 BB/ no.
o jtemisOld Hket'  f§ytkoddas cnd 6 igsazs b dedz" O dz
ff &zOo ' ® odC S Odts dzj 5B @iz dgts’ . QTG s d j d
hfddzvjdZ © HEs 6000 OKBHBRY BBR A6 0 1156 /UR@AC '
oddised HB yYOfmlstslsd tsBj tols Odada” h f  dzH § dzw 9 d
LOCOkIsso Odzd = o d OB Gy dadiBeis@dcidss d 5§ j 6t
BilsOdOCdR wC IsdlOd O mfdded O 266 S
GO B0 j6' Ok o, oddEOEO' 5! MW L ) dgdg® H' O

tOLtsds "L LB dhjdadev &3 BOC M B3Odz dats’ Yol
dzi 5BR  Hd fMls! k& L gidh jdf. . 6B GO s H R OhGS,
LH' 2fdzj dzgdzv 1sOC s’ wBtesBSd WE tosL EBiclsOdgdz? wsls

224


mailto:dima.gerasimov200225@gmail.com

1 syObStsots H' Of OL sded YOflstsls B lsOdzdzw b
ftswotss dztse d n odBsC HIS HJjlsOdzj 2 ' dztso d n (
LB dz hkoOdzdmw . HE | dzff e[ % ‘o AsceE figls fsHOdz hdr dz
EZOf oW B3¢z tesLtesBSd B ' drh jWiClkdodedr O ftetst
OHBMS BdzOdzj dzdz" ©BtotsB dzf 9 Odz! dzd” Yj dzlste’ © -H dzv |
CMd ydes' fesdidmdss sils’

1B sctwOW ' ydz' f s5d dzO dada”

lvtwekzsdds 1. ., Jsdznddz 5.1 . t. o. d3 Is C
MsOdS s . [BisMdatse Odzd § lsgndzdltJfI]QtSQ nOBOS tc d
19771 6 9 f.

2 http://www.masmachinetools.cz/storage/1_118 multicutruweb.pdf

3https://varitec.com.ua/ru/nost/nashimultifunkcionalnyetokarnyecentrystali
eshheboleeproizvoditelnymi/

4 https://varitec.com.ua/category/verstati/tokareistatiz-chpkdoosan/

5 https://varitec.com.ua/wpontent/uploads/2019/11/doos2618.pdf

6https://varitec.com.ua/ru/tegory/stanki/tokarnystankis-chpu
doosan/mnogofunkcionalmtekarncefrezernyeobrabatyvajushhieentry/pumamx-1600
210026003100/

7https://www.kovosvit.cz/wpcontent/uploads/2021/09/1540365385_cs_1_118_multi
cutruweb.pdf

8 https://www.youtube.com/wat@v=gtHHS35GwC4&t=255s

9https://www.youtube.com/watch?v=TJqPsSIMNQs

10https://pdfslide.us/documents/puramxseriesdormaecncsolutionspumasmx
seriesdoosanasextgeneration.html?page=1

11http://gmt.by/wpcontent/uploads/2020/02/eng_pustax
seriessu_e44 200108 _low.pdf

225



ur s M2
HTTP://DOI.ORG/10.62717/2224455020241-106

g. 1. sdurSlompH 002, ONMf' LOdls
i Oh d dzis B AVHO Fotldd Xz jrHdy 1 to S adAP S tscsdi’ dety doth) qRl§ §ids iz
J dzj My dzy Otc ©
T d fetsa@®yC g EDdr oz @M jdls Mty dzy Ot ©
E-mail: a.o.karakai.dnu@gmail.com

OfadtrRf T Lavor JURf wRW [rrferrvdf s s/ odr1rRm
sf1u8uUvtusAws

¢ detsls Ay ' R deE tc ] PEUsBEEHZOIS L Oy " O tsBslsdL Oy
hdesCsets o ddGeHsk @ORAES cdeOjdz 9 d ¢ dzd ¢ O teddfsSB 7 ' H
Zodz ' @k dO0 f(sBEkzHBok Istedd ff e sy | dggH | Gzc B
ftesqi®B jLtjyk’ Bwtsy dzd o ' ) Ist iy IsGooizOHdRy iz atds to o O WU
HSLotsdzw s Is! tetsLodwWLOIsd LOHOY L to' L detsd3Odz Isc
f SEBEBCH' 2, dBOIsj B3OIsd ydzd d3 d3tsH j dz6 9 Odzdg” a3 Issh 5.
szt ytso  OfzeztsB Ps Blstc stbap GczO BsHjdzr, HJlOd
Annotation In the conditions of widespread use of CAD programs in the production process

of enterprises, the rationalization of time for building a tidimeensional model of a part

becomes relevant. Algorithms do not allow solving problems from various areas of science,
which are related to a clear order of actions, mathematical modeling, etc. Algorithmization

of processes provides an opportunity to aralyeir rationality and expediency.
Keywords:algorithm, process, thredimensional model, detail.

tdLizdz sOIsdr.dzv/ oReszubdt slzsets L 5B Oy j dedzv ¢
EHseod Istedeodd3 tedats’ BsH| A&z OCIkzOdz dzets © € Ste
ndd3 fsBEzHSE .

[ 2" HBC &ZOHdGEEE fdhmkz H' 2 kjCMistse ' 0OdE st
4 dzdzv dzcp  JIsiEX ‘dgtsH j dzj 2 .

s'dz C'fMlst H'2 LOdjydl' o' H MS &OHdsMis
%g F(;Zrdzjg'fnls‘ LY " Stse) | 36 BY g @gls O yof f
Hd

lted fYsBEZHBSO sdfsodma HJilOdi2 HBY' d dats
dzsctisL d6' W L Odzdz? f sB ZHifmejds. 2 o dedzvH' B dzs¢

[flsdBOdz! ded 3 BEZH] MEtstetsyj dedzv ¢ dzr CsMyls

B
fn

<

Yy! sets ¢ MC zOHdz fls' MbtsteddgiicBHIBG, WHEO2 B '
9 2t o9dCtdOdzdz’ bk o dcdzvH dzj thef B 6 ¢ dels&lel & dzls |
Oy' ' By dO tetsL o' WL OIsd LOdzzyj dedz" &5 S sdi3PezH B j

d3j dzls' @ BJL LOMlstsMmizeo Odzdzy S tsdB3OdzH HBY 53 3 dats’
LO9 Odzls Oy j dzets Bz o W sted3OIls’ L tsB Oy j dzdzw .
CAD-f totsG t O3d  dzts o ts Gotsts dfwsClets dz' Hostp' d tlets 20 € to j
EO@i Qdz' LOW ChMkzoOld 2B¢t cjtdjlstedyud § OO
bz stedlsdsd o' H' cbs R yOfptenBE btcEisez sC 2 Isj
A tcsLo06wL Odede" 3Ol BOIdydedn to' o dg¥ dz' o' L dats’
BOIted ', dedssp jog@s tod y - ;
A okL zOBd (odtetsBded S OB, o jtemMsOORkd, oy
A LdzORtsHY jdadz? ©® ¢ jdesds’ Mo Hse desmlsj 2, w¢
226



A ftshES " dWsedOy' = o cdzseBOdz dz' 2 d3jtej ' wd
A fted2dwislsw W' dzOdeptsodn ' h jdz o jdzj CIststsdad
A sBtosBCO s GddOd  tH jBzH 'da StedzOy " .
1d By dzdo 5 L dzO2 k¢ y sk Hs j & @zRlia@izd - 8 § ¢ Bt i) ls
olzo Odzdf’ s OBt ' dz"' Odzetstedlsdd.
t Oy sdfdnsdldd Gy klkd BGEEE JjWjiSlkdse dzd:

o' hjdz .

1" Bdz seteOW " ydz' f tsf)d dzO dzozw
1. s Ot 0H.¢2, s Otcff ue d W wlz.B Sfus otc z[dzls Zw.Odzdz? o § ot
ftes3dmdzsadrn BBl 8 9o Isjn dasdztsd/'XYdz| * 1y ez ishd
2Ok SCfste ®S Isd ydzO@ CtsdgW jtoj dzy' v fAMODERN RES-EARCH
31.01. 202H3st waB' ' Higidd Co, 23 C 8 B87@R, 20
2. sO0t0CO02 ¢. [. ] » Btsifdplaz] tumls. toud.y,dz' @GRt jCls
hdh d@BIlsOdzste' L Odz' dedd d6 gz Ol OCo s hez] K My
ZzOk¢ . ftc. rdz ftets .: 1. @ 0761802 MAA .f URL:
https//doi.org/10.6084m9 figshare22886720
3. stejdzioduy ¢. 1. ddzestedIsdsd * T flstcz T Bt s O

Cd2 uvdz ojefj@OP,. 2021.

227



urs 629.000
HTTP:/DOI.ORG/10.62717/222455020241-107

g¢. 1. 1 OdfimbEAfsdzls);, j o] Wol®. dz. , HYj dzls
rdz2' fcsom! C dzRf 2 dz@ e’ BSgadpdziigy Is) sdzyOtc O
use3112001@mail.com

trtrdodrr sdrvvtRAIwmrmrodsottud rtrrRm Jat i1 RrRM
A1 vt wl

OOy WsOdzOdz' L 59 Odz' ¢ 53 shidasjoLsjueezd ~M -ty BdtE(ts Blsasot
ssy¢d Ltstelz "7 ftdHOIdsMNis' HAEY tttsetlsdse kdgf
dzd ylso O -COP@lsdatzs” Isjmdz ¢d.

s dz¢ ytso ' Is thUBstdsL j tecdzd 2 o J tefls Ok), wiswids®lsizd 2 yJ dzl
¢ nnotation The layout schemes of turning and milling machining centers are analyzed from
the point of view of their suitability for work in the conditions of single and sswlle
production of rocket and space technology.

Keywords:lathemilling machine, machining cente€NC machine

4 ZyYyomdzO -StasGifdi' lsyds® IsO Oo ' Oy ' 2dz0 Isjirndz €O
NS ZOH dz Msé CodmbstekzSy' ~ Ctjidn HjkO&)?2. I
dzv ' st mw L O Edtse Tthy dedz zsEdsts 0 GsEsBEGOME offds ' L
ydisd "7 odcetslstse dzj dzdz?y dzO GHdesdBz 2 bz MO

vsC OtedzO BBtesBEC O d2O HOdd2 yYOfp ME ZzOH O
d34 ~ Odz' ydzts’ sBtesBCd L OEltsatsC. dpdzy CwdEMists
Cmd ydzs® Isj 7 dz'dfOd Of 2o jie ' WO fislistS Ogedets” h j 2 fe
sBttsBSCd. [ dvw LH" 2Mdzjdedzy ofp' = o9dH' & BGBtBSB
WiejLjtodz BB d YjldBicd ' Lds C(sddhbsekzsy'

I dStstedMmlsOdadzy Ctsdzlsteh f dzH j dz ded 8 ( H o tsb 1§  dzH
BdledoetslssoCl L ¢ d ¢8R Mlsste' d, o sz ydmn
sBtetsBCd 2O BHds®RE o jteMmisOl . | bkdtseo Of fj tej H
G SO B@BOMseasset odtetse dzd ylsoe O, LOCBIsso SO f 5o (
"dh st dzd N MtdeHdd dp tes@lz e Ly, daj 5B tols Odz dz
&z WtjLd ° M e’  dMmistkdj dsd o ddds BElsd
9 dBOGCO' dOvodtsMls' ©'H 12 HB 16 B' dz' hj
A Ml ots Btk (AS'dp'd& 'dnls! ) HilOdj?2, W
sBtesBdzi dz BJL fJjtej ZOzOhMIskzo Odzdz? o j tefMlsOlskz. v
Ho OHYywisd vytlsdt! 7 kd 9 jtemMOdz dzdr o j oo o,
ttOLd ftotsHEzCIsdo dz' Mis!j,dz' d' 3 oH dedils @b dzts L O] dBIOR 2
yqdSdk BB S (.

l ke OR tHdddydtsets odtetsBdzdylso® HBY' dz'
fiteiHOYO LOGEBIseaCd L BHddsets hfddHjdvy Ht ' d
LO CtdimlstelzCy"' “¢ HjlkOdj?2 o to' Lddn h§ddenj dzv i

24 dgn's fjtc]joOltsfL Jstsdedicdas] teMisOIls' o dz- d3tsy

e

0}
S
q

" LOcsksosS L Chbzedsets f§usCOsz LOd M, d
HsLotsdW' CkfkoOld §Okl' % fusSOk BHMGEEE O
fOokl' ', "CEcdbEsBsi GPE@E&Ezee 2d ' Hitd' &hls

228


https://mbox3.i.ua/#compose/180052193?cto=HD8%252BPwASVBz5HhszShUpfYmiz5CeXoSITktIY49umKStprhllJ3LcQ%253D%253D

vOCdds yddesds, € sdzls W tf fdzhigdz' dzb | ts5lS Olsdzste’ L
By kls: Bkl Cttedhdddd L O k&tss W tsH dded ydzts:
dzde " Mis! WijL jtodts® BtesBSd Yydd dzHact zdass B O
teslsdlsd ¢ d ¢ Mls: gsLdy 2 fted LOSEY' od gk
Y odalz .

1 Bdz' seteOW ' ydz f sf)d dzO dzdzv

1. http://www.masmachinetools.cz/storage/1_118 multicutruweb.pdf

2. https//variteccomuaru/novostinashimultifunkcionalnyetokarnyecentrystalr

eshheboleeproizvoditelnymi

https//variteccomuacategoryverstatitokarniverstatiz-chpkdoosan

https//variteccomuawp-contenfupload$2019/11doosar2018pdf

https//variteccomuaru/categorystankitokarnyestankis-chpu

doosamnogofunkcionalnyg¢okarncefrezernyeobrabatyvajushhieentrypuma

mx-160021002600-3100/

6. https/iwww.kovosvitcz/wpcontentupload$2021/09/154036538%s 1118 multi

cutruwebpdf

https//www.youtubecomwatchv=gtHHS35GwCA4&t=255s

https//www.youtubecomwatchv=TJgPsSIMNQs

https//pdfslideusdocumentfpumasmxseriesdormaecncsolutionspumasmx

seriesdoosanasextgeneratiorhtmi?page-1

10. http://gmtby/wp-contentupload$2020/02éng pumasmx
seriessu e44 200108low.pdf

ok ow

© o~

229



Urs 629.735. 33
HTTP://DOI.ORG/10.62717/22244550.20241-108

1. v . 1 jddin,l .o dIC. dzOpHd@Ys M j S s, C. Is. da
HLoftste' L' Cd2 0O8' Oy ' 2dzd2 WORBoad2 Ctsdzjt
30y sdzOd ded?2 OjtsCshmd ydd?2 kdz o jtehdlsjls

venatorverba@gmail.com a.andryushchenk@khai.edu

vusfyrrric sdrArwmkluRygfos R A1 wrt Wl clagul
Fdvrot v wl

O detsls Oy w: tesL Gdzv dzgzlsts L Odzj 3 detsfyls * 9 WG
otcOn o ks o' HMlsOd B Y YjdsteORBd o90cd v
odMmslsd ftesW' dz¢ o i Mywrn EMsOdtseSd dtsdey Jtetsc
dzO0 tfMmdetse ' o dd3 tcs o Odadz™ .

Annotation the dependenciesnvolving a coefficient that considersthe distance
betweenthe centersof gravity of sparsboom (spars cagreconsideredwhereit is lessthan
the theoreticalheightof the profile at the locationsof sparinstallations Its value hasbeen
refinedbasedon measurements

sz ytseo ' Mmdztse O:  dztsdgptg jtotds de, , Clasji i jys o wesQ o d-

Key words spar coefficient crosssection theoreticaheight

v ftsyd M ftots' Clszo Odzdz? SO L 6ORzdeS 2
s jtoj dgde" o dCtstedmissoksls: fjtejrn " H o' H HosW" '
Mrd 3d k' okl ikzlsddto 'L fMitejHdy 58 odMmtsl
Hotsdztsdgy j etsdzdatsets Cted dzO) W C:
c Jh
HY 5O TodMsE® HB® Rtsdey jtetsdz' © o' HY S8 " H dals,
e7 CjW Yy ‘dls, w¢d2 otwORsok', ht o' Hfk

sdpy J odg) dz' j sjstejlsdudss’ odmslkd fsd d o

10Leadyo?2 CtsjWw' y' “dzls &€ 0OBfs:

"dej opwLORBoEsk: (fed2dOsl &' oddds 1) [ 1]
fted2 BOs Is! tc' adedd3 O, 8560, 95 [2, 3];
odL &zZOyoOr s+ " IsjtOy" 2dz.cfd3q’ tetsL teO~R IzszG)d3 [
JL 9 tcOR ko Odzda™ ! setsbsf@gd? y' Y gkl lig]
Jtojo0OdzadsOy j ded 2, h ts 90[030GO‘ OBt totsL tcOR kzdzeS Iz
sttsdk, Ot foMddjddy fjtit' Lt §65 LjLbd Is
L dzOyj dzdzv S 5§ W u"@ba T&@k@u&@&d&ﬂb@@@
odB’ tegMjOdigH dzs o Oc0O' LOoHOdEG" fyOkitotet
LOdzj 3y Olsg €' dz € : jwoy' 2, kselsts ISElH 6
ljtemfjSCisdodedds §d
Jtejydetséts fjtejte' Lz (IlsOotc, tsdzinly tdd Gyl cfiziSdizts 'dzd
a&d ( dztsdzy § tetsdzdets CJ mMsdadets ™, Bts dzts B dzts y dzts
4 dz
1
mt

qd
"
dz

2y

Odzdzy o5 o dL dzO\yJ dzdzv G

MdodzsMmis' dzOo Odzls Oy § dzdzw .

y' 2 B Sl EBLEedvdbkists fijtejt' L d Ho tS(
dZs¢ 1), oditdzOdedr L Odzt &3 WaAsSzoaf 7 &S iz
sRfsLdy 2dzdrR d&OIsjte’ Odz' o, L dzOyj dedzy G50

230


mailto:venator.verba@gmail.com
mailto:a.andryushchenko@khai.edu

CdfmbstekCy v v o dsdyjtesd o o Misdls: k
ftesHBo Y j dedlzy d3 Mis' deS d . z2j BHd '8 shtBdds ' fk
off dzd @l j e ud gz 5§ jtej yudesets fijtejte' Lz O ftofs

il

fii
! !
{ Mk dieQeOlc 3j dzls dztsdzy j eSO €' dzv ' Is G

] tjLEzd OIs* OdzOdz' L & dzsdey j tetsdz’ o tej Odz
Mftes] Clstse Odg' &ZzO0 thdse H)iJ'[QJdZ(D 9448 Q, 9t8Is toH]f
Ho s lsG)atstsatsGts fitejte' Lk SO ¢ = 0,91€0, 95 HdAv

[ j dgh LdzOyj dzdz? o' Hftse ' HO®¥Is! f jtejte’ L Od,

tetsL IsON BaOdzO dzi oLHBoOY bkittejlsduydtsets ftotsW ' dzs

LY d, mdz' v Istdj Sogidglghdzn ZlodO yj dedev H dzv  dztsdzy §
" dals j deffd @ detsfyls T  dzQ o Odzls Oy j dedzy (S deyj o' fjtej e’
" dzls j defd o detsfyls dzO0o Odzls Oy j dedzv (o3 Myw s Gted' Hdz
Ctod dzO) .

1" Bdz 86OV " ydz f tsfd dzO dzdz”

1. t Ofpufslsizj SO dz0 e Qdiatdindss. | tWHidfts.e:. -ods H
¢l O ddesmistets jideBile . 1966 .

2. [ SLIEOREZdSS dO0 o' ydz mis! &z s0C0 [ J
] [ Aad3dutsh ) Otdlzy! AJRQdzHLE B Ot S " o : 1 Oy.-s O tgts
[ |l rkSCtseafm! Csets igymlpiudes,5 Q17 .

3. lwsjCllzo OdzdzY-sls @ debsztizig s o ldL Is @G o dzty dzdzv B Od
Codif sLdy' 2 ded BOIsjte’ Odz' @9 ¢ g @e§ ooz tg]
wl f wdzs AT MfDGE " 9: | Oy.-s O] df.CHEpdy) Cisddts ¢cing we,
124 fy.

4. 1 tets§ € Isdftsdeyp Otday dzts o Cter zO MOBsdzj sO [ ¢
1 sOfdlsOdetsg Q¢ sdzOj dzC 5 mGtc Hids. 9 : 1 0y.-s Os € s
1 reSBsomMEsets ¢ciMdBR &ER. 2006 .

231



urs 678.027. 34
HTTP://DOI.ORG/10.62717/222-455020241-109

[.s. w'tjdSts, Ofmf" tcOdals; [. . sOth’ qu, ¢.
rdz fesofm! €2 dzOy' sdzOdz! dzd 2 [k dz Jtemdlsj k
E-mail: peleng77 @ymail.com

tdrtfas¢ 1o ﬂ(I ¢ fuvdsy [yl vielp fF8M 3D-
R

t{atuslf ¢ Jc

pdeslsOy' v v BBl LOfsf sdtso OdO ¢ sdhistez¢ y'
Ldy' 2detsets o SEDMB0OHAP dzdzlf) f ddOH ' | SL 6 dzW delzlsts H €' dz
otz dzO, (s OdzOdz' L s Odets o dzde Mmddzd L Olsdmet
Jdzj BB dzZls 'O 5y Bz HtsMdz HY jdes sy dzde " MBL: o dc
9 Odzdz? RIBVSB-OBESCEZ SO o' HfBSe " Hdzg Mis! EdBsea Od3 Is
S dzs ytso ' opdedzelO: Otodslzo Odedzy , f SH O9 Odzde” o t5dzts ¢ dzC
¢ nnotationThe work proposes the mechanism of feed unit for raw coitepfitser as a part

of FDM 3D-printer. Several methods of fiber feeding, as well as the impact of fiber pinch
force, type, and material of feeding elements were analyzed. Also, a possibility of caanufa
turing such unit via FDM 3gbrinting was investigatedis well as the accuracy and quality

of end parts.

Keywords:3d-printing, reinforcing, fiber feed

[ dzf s € tc O dedisd € O dz'ls Pdedn dzlz O Is-@e O ddfjmitg dsfPliefj &2
s @ d tetste O j-Ustsiftpdz’ 15 @Bhr Oy 'dR? @D HOEOKE saz' i3jd@dzd m
lsjtc', Op e 5l 50 Mz@Y ShEEOMS3D-H o7, C k@3t j o dC sted Mists
Otz o Odzdz"  § t5 d3ticktisiC fla@ dftdzd dpdO 2 B (6 Qs Bz o jaNEERE IS dbs ¢
9 d ¢ s te d MizrPziR® dasts dsts ¢ daOs H O Hstis fi ddsocI® Is | eh JO @z0
yofls* hj tjOdz' L soOdes W¢ HBHOd Odgdz? € totg -diBts’ I
Bz yseéts otdzsC dzO. 1 tetsB dzj jdpO0 fds@kzWed ' Odz! hi' fildds 3z’ fiy
Otz ytsets oBdzsC dzgO FDRW3D-§ 6 tets g QO D dzdzOC &8s~ ¢ t5d
HO" Is' MW oyj fteshoyjdi oo0Wwykyddhd tj use ddodd
fjtejn CsHY O byds®kz §tcdsL o Oddas) Bs@y dads dz
TOLOCjtedMmisds odtetse' o ktskz, hts o' HMmkzld"w {t
ted useodded ftetsmMyd dzdzv yd §od B3k, wCdus Bt
dzs ' HEsMdz HY jdedew o dzdo 2z o Bdzs € dzO.

[ Js0 tiswdslstEss disd L OM' B o psxds fotdss@otQlaa;
Mz Hdlsd BB kdotMmis' o jH dSd otdsldd ftd

[ Biydz' HY jdedz" HtesoatsHddzsM L o dC sted Mls Odeda™ d
oAz dZO SO GtcOdso ks dzO sdfkz wl [ .

UV AftSH' HEfd HY jddzw BRdzs ftesOdzOdz’ L 59 Odzts
m thdss ' tj & ddedr SO ydoz' dznted ydedr Isw @ dztso g
ofdzdo ' Ldzdn RBOjte' Odz' & KO Idf' o Iswgdse dn

[ted BOdz tjLbkd kO §6COLOd] kO y' dzd

' hjdd HA §SHOs Gapdaktsc 8 5o BICDQ.OdA d el sMESB g
pdBsed HB ¢ ZOHOdE" otdsSdO k fsy, fd HiskS
ydisots dsed? fwdmbse 2 L fewddd SO @) nte]
o BEs HEkCE HjbOd . A ©bdo 6 ddary j fizdzy dz'o fiylsix

232



ZOlsw e dO o jte

ndz, ft Odkkz' k' Mw. 1wd y' sdk
s5B6' Bz HEEZS B0 Odats’

HylsOodz' .
1 ' Bdz setOW ' yds' f tsfd dzO dadz”
1. Windform LX 3.0 composites contribute to OreSat0 CubeSat deployment. //

CompositesWorld URL: https://www.compositesworld.com/news/windferm
Ix-30-compositescontributeto-oresatécubesatd e p | oy me n t (HOIO

20.05.2023).
2. T.H.J. Vaneker Material Extrusion of Continuous Fiber Reinforced Plastics
Using Commingled Yarn. 1 ScienceDirect. URL:

https:// www. sciencedirect.com/science
Lo jtedsj dzdzr 20. 05.2023) .

3. 3D printing with continuous fiber: A landscape. // CompositesWorld. URL:
https://www.compositesworld.com/articlesfBdnting-with-continuousfiber-
alandscap (HOIO Lo jtedgj dzgdz" 20.05.2023) .

233



urs 629.7
HTTP://DOI.ORG/10.62717/2224455020241-110

r . vt hjdeS s, MmiskwHj dals; .. 1Jjtejtea C
"fwetsom! €d2 dOy' dzOdz dzq’l’ Fdz' o jtefmdlsy
bro3teamvig@gnail.com

s{sotwdtrrcrtrw Jot Junrw rAra to-sful uvy fw
11 JfRrRue[ )] [dUvWw

¢ deslsOy ' v 1 e8O0dz0dz’ L 59 Odz' -WCtdsj dg ff j tdaddiforts Yisd t6 t=
Yyd dzlste’ o L ssysd Lstolz A ftodH Olsdetsls’ H dz¥
Hic' Bdesfj tc' 2 desc s olftipRs dedesls o B j € @X § I dzts

s dz¢ ytseo ' fydzthotd): L jlstdsd@dCRic dats] tc f) s Ods § tc fisls @ls B YdAd @

¢ nnotation: The layout schemes of turning and milling machining centers are
analyzed from the point of view of their suitability for work in the conditions of single an
smaltscale production of rocket and space technology.

Keywords:lathemilling machine, machining center, CNC machine

HEYOMmdzO -CsGfdi' lsysd fsidmdsse ' Mis! oddkOc O
@OH' 2dzsfls’ odctlstso dj dzdz? HjlsOdzj 2d ylew s fw sk AQd
Hdzw y* * COdzlzL * ‘ 9 Gidse dsdilz tHJ dzd ydzd o,
pdMBsCs Isyd Mis¥ kO o' HYGo' HOYd Mstscdd
Wkd€ Yy sdz0d dzdR R OwOClkjtedmisdS.

I S stedimlsOdadzy kdz ojtemMOd dzd R o j teh® @Gt & |Is

(vyluv) o Meyomdsdklkz osdtesBddylse” dzj L OayH(J
HilsOdzj ? HEzEMBOYgsdscOodzizL " . Aj o' WL Odis L
odCtsdzzo Olsd to' L desd3Odz' Is dz' s jteOy" dzd L O9
f cotdstd Odz" fls! odcetslssodzj dgdg? H jIsOdzj 2.

v La'WLCIz L yddzs CtwOh dd3 o Ote' Odzlstsd3- H dzw
Csmds' ydz CGOdzlz L ° W C ptodati S O dzdetc S 5 6 B tc dzlg dzls
Y dzls to t]’is Hdgzs s1 k2 MsB' By ddstshls' IS Ot
LQe §jykzels! odmsCk ksyds MiMA. 5O fsolktes o Odg f

[ M tsade) o iz g0 txiptdifdss dzs e s yj dzglstelz o' H 9 tofy
M tetsh jdzdz’ JetsctcOdslzo Odedzy. [BotSBdE yYjdalsted od
WEi HBLoadv' ©fjtcOlsdddd Idfdieizsdglzo Ishyj to] HaES odgf hh* |
sBtesBSCd kKO ' dh' fOOdylsted BjL dzgj sBR' Hdshs'

dkzyomdz WhetgCQ Qticdis tBtetsBdz Y j delsted sy kzls
o' Hfts9 ' H OB s o' Lded 5 Hf $lstefjtedde j aizth to HeigiddiAy tds B

GistedL Sdzls ©Odz! dz' 9jtlsdC Oodz dz SO f' HSC Olsdzg B
B YSeEts ftosisstek O ¢ d Ctsfls® Mj2. 1 0¢
odStsdzzo Olsd &' L dz sfjteOy" ’ BdL fJted a3 N j dgdzgw
Is t5 U dZ2-8] s *

[ SHOC st ff jtoj o OCEsE aq(;lstscffr]lsOddeW SBteSB
ZOdzyt ctso 7 BOCOL ddz ® HdW i sodr ' dflstel k]
s'dz € Mt ' dehlstk & ds’ 8 By § Elsd Ht 300 h

Blzlsd toiLIsOh tsoGeds I-E)SISEHdIéJQSISdZJE)JIGdZd: Cdzso !

234


mailto:bro3teamvip@gmail.com

9 Odzts’ MAj i3ei sy EdLOlsk dOoydts mMSEtstesisdls

sd Istsydzs Mls! odelstseodzj dzedg? HjlsOdzj 2.

s gtso BOc OL d dzd LOBjLY jyks Is: Qo lstsdy
9 Is tc isup@dadzy AY jHSOL 9 S dzv ° ' Histed d5szo Ols
5O Ldijd"k* yoOfp, wed2 ©Od hj Bk® o

s6ts, yj2 °"HR'"H LOBJjLYJyYk® B' dz hz f
fso' wLOdzdr L dzsHM Cdd3 ¥ OCIBtctsd.

iz o Odzdzv dzOdzys e tso d n BOcOL ddz' o sO¢ By

d. JMe " dz €d L3 deO " deMmistclzdsj dels' @ o HB

d, hs sy ks odded Cdzzlsd fYted twlkzyds 2

H

dz

Fe2F v}
& 80 I&
~QFoF—oGE F— o=
pR 2~ o0@
LR

=, c

dshls' | ssuids@i] 2,0 & ls tsddsje diatfo-s o O
‘2 feskdmdseshls' , Hj odBscEd HE Istsyd
W BC s fSHOd hdr dOkEStSe R HEMd HYj d
SBEB & 0 Odz! ded B yj deste’ o (=€ tbffdg'sg iy W' ¢ @ datsry'j .fd
fgj toLtesBSCE dsedhi Ijodsdse' 2 Cfsdlsssdy

FIG®
Sg&6

LOBj LY jujdede" Hdw bftwOsd ddzv o jteisObkOdd,
WEdS Y SdzOdr desfyls' BB d 0 Odz dzdn vy deste’ o L
wesimis' o dctslstss dajddudzve EOsisfsEizgzds ' B d fls | .

1" Bdz s8etOW " ydz f 5fmd dzO dadz”

1. http://www.masmachinetools.cz/storage/1_118 multicutruweb.pdf

2. https://varitec.com.ua/ru/novosti/nashultifunkcionalnyetokarnyecentrystalieshhe

boleeproizvoditelnymi/

https://varitec.com.ua/tegory/verstati/tokaraverstatiz-chpk-doosan/

https://varitec.com.ua/wpontent/uploads/2019/11/doosaf18.pdf

https://varitec.com.ua/ru/category/stanki/tokarsyankis-chpu

doosan/mnogofunkcionalmtekarnofrezernyeobrabatyvajushhieentry/pumamx-

16002100-2600-3100/

6. https://www.kovosvit.cz/wpcontent/uploads/2021/09/1540365385_cs_1_118_multicutr

uweb.pdf

https://www.youtube.com/watch?v=gtHHS35GwC4&t=255s

https://www.youtube.com/watch?v=TJqPsSIMNQs

https://pdfslide.us/documents/pursax-seriesdormaccncsolutionspumasmx

seriesdoosanasextgeneration.html?page=1

10. http://gmt.by/wpcontent/uploads/2020/02/eng_pustax
series_su_e44 200108 _low.pdf

ogkrw

©oxN

235



urs 629. 0655398Mb. 523.
HTTP://DOI.ORG/10.62717/2224455020241-111

. 0. Y jtodizs®0O;, MhlsfEgHjAdes ¢, C.Is. dz. ,
1 0y’ tsdz,OdzJ dzd? OjtsCtsMmdy ydzd?2 bkdz' 9 jtemdlisjls
Q9" Oy' 2dzgd?2 " demflsdlskzlse
E-mail: tanyachernjaev@agmail.com

JAwyr 8¢ [ osurR[GTPIRMr[1? v sYtUHYHJURI W T T O
tof 2Ll fw fodzRrR1L SR

¢ deslsOy' v Jy dz2¢ 0 dBOSMmd i3Odz! dzd - zof tslzy 4§
telzdz! sots’ BOMNddzCd OdzOdz' Isdydzdd3s MY smtse tsd3.

s dzt ytso mMzse O: twhkdz' s @ d&Oh d dz€ O, C' dz yg e
CiwO2s0d?2 JWJicCls

Annotation: Estimation of the maxum stresses in the case of the pneumocylinder
body of the actuator using an analytical method.

Keywords: actuator, ring stresses, circumferential stresses, edge effect
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Annotation Electron beam welding has been used for the manufacturaigfies tubular
structures made of titanium and molybdenum, alloys for nuclear power plants, pistons,
engines, fuel tanks and other structures of launch vehicles made eftléggth aluminum

alloys, trimetallic tapes, kinescopes of color televisions, k@) rotor assemblies of avi

tion, gas turbine engines.

Keywords:electron beam welding, design, installation, manufacturing.
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Annotation. The investigation directives on creation system of pnevmatic division of stage

rocket, which uses pushers. The work bases on actugcsulprovision minimum angle

velocity andexception dirtying of spaceshiphe dynamics movements of state with system

division of pnevmatic was examined, process was described system usliakaonliffe-

ential equation, in which structure entered a@n movements mobile part of rocket and

equation describe process changes of thermodynamic quantities in pusher.
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was created based on theoretical information on determining the acoustic characteristics of a
propeller. All calculations were made in the Mathcad 15 program and a graph of the dire
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of quadrocopter propellers were conducted. The Syma X23 quadrocopter was chosen as the
researched quadrocopter.
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Annotation Ground unmanned vehicles (GUVs) have undergone signifidevelopment in

recent years and have proven to be powerful tools in various fields, including military
operations, civil defense, transportation, and agriculture. To examine the prospects for
development and the economic feasibility of using GUVsairous sectors, the experience

and advice of foreign specialists, as well as historical facts of using such systems, are
utilized. The study focuses on the potential benefits of using GUVs in reducing risks for
people in hazardous conditions, military a:edcue operations. The economic feasibility of
implementing GUVs in sectors such as military and police operations, geological research,
and rescue operations is analyzed. Conclusions are drawn regarding the potential benefits
and challenges arising fromhda implementation of GUVs, and recommendations are
provided for the optimal utilization of this technology, taking into account the specific
requirements and characteristics of different sectors.

Keywords: ground, unmanned, vehicle, military operatioasked, wheeled, hexapod.
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d¢nnotation. Thi s paper di scusses the

vehicles (UAVs) in military conflicts, in particular in the conditions of countering the
enemy's antaircraft missile systems (SAMS). It is indicated that ¢ffectiveness of UAVs
depends significantly on their ability to resist detection by air defense radar stations.The
authors consider two main methods of reducing the radar visibility of a UAV: giving it a
special shape and using a radiusorbing coatingRPP). It is noted that the optimal
reduction of radar visibility is achieved due to the simultaneous use of both methods. At the
same time, it is important to optimize the shape of the UAV in order to make the most of the
advantages of the RPP. Reducihg tradar visibility of UAVs is defined as one of the
possible means of countering enemy air defense systems, reducing the probability of
detection and interception.

Keywords: unmanned aerial vehicles, aaitcraft missile complex, radar visibility,
radio-absorbing coating, effective scattering surface
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Abstract. The technology for removing highade nitrated chrome coating using theuwac

um-arc deposition method is presented. The results of monitoring the microhardness of the
coating as a percentage of nitrogen in themgix¢ure are presented. The structure of chrome

and nitrided chrome coats is compared. Optimal technological parameters have been esta
lished for the extraction of tough hard coatings with low porosity.
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¢ nnotation.The structure and physical properties of thetimaponent higkentropy alloy
CoCrgCuyedeNi in theascast andneltquenched stateere investigatedMieasurements

of the magnetic properties showed that the GgQu, s4/€eNi alloy can be classified as soft
magneticmaterial.lts coercivity and miohardness increase after quenching.
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Annotation Additive technologies are widely implemented in production processes. This is
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Actual implementation of additive technologies, both in the production of new parts and in
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Annotation In the work, a study of the removable flange connection as part of the structure
of the cryogenic pipeline madf carbon fiber was carried out. In order to assess thte tigh
ness and confirm the theoretical studies of the sttam state of the flange, autonomous
hydraulic tests of the experimental structures were carried out with the internal exsess pre
sure @ liquid nitrogen.

Keywords: pipeline, connection, carbon fiber, cryogenic fuel components, tightness

l sdz' dfjteddl s 3QIls 3 o OPztfey j oy lr teocllze dzj § dZafipls d € d
615 Ol s ) ts o @s 'ls® Wyt D - Bisthtpds’ cr@idtiAcal d ¢ ts Is sy dega i’
J dzj o3§lsigsts dgts i tp O dz§ 1sp@ P t6 34 Iste BBt iFdEify dzz2'O%s @ ;30 c O
o d MK E OB § ks dats fi) is'dsts ) lsls @ £ tsdgdsls d ydzs Mis

1 42Oy tzdzB jotaydif d Is O dacd"Czchi @)z’ Hof JHREDUALY 5 ¢ j dzdzd -
btk s dstgoasjHds jodAl ' H o t§HSA s df ORI O CLS 5 o3 sL ( Is dzd ;

I
{
1 vy
¢dztslsﬂu'tavsstsls' Ij'tr;ls
tc "
H
S

GOl j 6 Odj's ¥ sjlssy L OMlssmsoksls! Wd&Odjy' ,
fzlls' ots of dzdo O 2O ¢jtedjilsduds Mmis! Cdhbekz
Cj¥ y' ' dls' o 2 dp 2 et ctic j Iegiakt joyOasly bicté dRmtrss - | tetry o3
Hwisi v & CoddsOCk', &Oljte' Ok kh ' d dzjjdadzy
dsj dzls ' o € 3.4 dzj dzdzv [ 1

1 dCtsdz0ds HBMEZ Hd2 SCodhsekCy' ' § HpjtdOo
kss & sOY' ' ydS dz edzvL Of taGiaddej dzde¥ ISz © dp@iietzitdAnEQsy

kZse s lsttkzBsftetsotHEZ L dOMlskf dss §jtjo " 6Ess

1 Of tetstf sdztseo Odzj CtdeMmistezCIsd o dzj o ¢ t5dz@elzdzy W
ftesBkzo Odz Ek MS &ZOH' Mikzy' d s s wikzd sdisdss 8 |
tc OC Jpasdh* v

1" Bdz setOW " ydz' f tsfd dzO dzdzv
1. Vickers, J.: Composite Cryotank Project, Structures for Launch Vehicles,

presentation at Composites Australia Conference, March 5, 2013
279



2. Johnson, Th. F.; Sleight, D. W.; Martin, R. A.: STRUCTURES AND
DESGN PHASE | SUMMARY FOR THE NASA COMPOSITE CRYOTANK
TECHNOLOGY DEMONSTRATION PROJECT, ANA2013-1825, 2013

3. McCarville, D.A.; Guzman, J.C.; Sweetin, J.L.; Jackson, J.R.; Pelham, L.;
Steensland, J.; Soden, M.B.; Petersen, C.W.: Manufacturing Overview.4fMe2er (7.9
Foot) Composite Cryotank, SAMPE Jenal, Vol. 49, No.5, September/October 2013

280



U [ $669.018+539.216.2
HTTP://DOI.ORG/10.62717/222#455020241-134

s. 6. [d¢dBO,] . omyf itEide , #ichW junttes 2z dldd 5! 5o
Hisyfdze. | . uvsd dol, gu.lsj..dz.g@ogszdﬁnqucdzw.
T dz ftesof! Cd2 HjtyOodzd?2 Isjnmdz yded?2 &
T d ftesofm! Cd2 dzOy' B5dzOdz’ dzd 2 kdz o jtemdlsy k
E-mail: mikita2703@mail.com

Y RAI R swal fw st mhwpyf wy t L1} [uptlws yupt v w
Il [ dvuvrlI Juoovw ¢JIRFmued|f ¢ wl

¢ dedzs s O BCYOL Odzts, hs d&jlstsH CcOtclskzo OdadeY ‘L
iWiSClkdodedds My tsmtsesds L d&3' dzd MbstekClskztedzdr =R OteC
o ZOMIsdo tsMmisj 2.

s dzs ythase O: GOtelskzo Odzgdz? L ' HESEs MisOdzlz.
B Steslso jteH Mist , sjCMskztcO.

Annotation:It is shown that splat quenching alloys-@b provides with change of
structure and improved mechanical characteristics.

Key words: splat quenching, saated solid solution, microhardness, texture

f—

"HEeBs, s &BilssH d&ZOHh oadHOCBGEE ¢ OtelsiZo Odzde"
HsLotdY ' slseddkzeOlsd k M &Os OF Mmdd dats
BOdsMistez S skztedz? OBt OsBEd BREOdD.dL.
sEts MCdOHE, Mtk ®F OB o &R 6o BT
' Ldzd B o Mistsds CtsBOd sk (3,5, 10 &OM.
nOBOCkjtdL i s v f1OS Isd ydesteH tod3ta MEdedal id
dblssdidz ©WOH' EMd Al i ufts MsOdsedvik! o' H
sSLOCOtelstso Odedrn Lt Hddzd fHfdgQej@fd W el d3kdsse
ded L O Mjdedz® "L LB dededd3 §OwLOR) bsd ¢
sfdMmk’ s Mv dzOfMsky des¥ O dzOida', ISBoBAPEAEDS { 1 P dzgh
us kE bojtHB®RE tetsLydd , &OM. %) . [Itedd
9 O dzdz' L t'Hddzad SHdSYOLd]r s jttHdE tfs
B' Ldzdy' o Obtdiddf ©OH' EMOL | dzj &Bj dals' o
Old L &zOydz -¢ sdzO sk ¥ j detize®/ B) , hs ' HIis
jdzsmsteS btedsets OdOd Lk (tud) L OGOtk
h j dedew d3 o 3" fiyifl dulz® B =@f @Po HEHy c O {6
O LdOYjdB. @0j ODSHEIA LY o d W q‘H o dh
kjtedmisdSd, w6 o Cwslojten' Mis!, wCO
(Hdzw 5t odgw dzdzy ' € tetslsdej ‘eard Ils 'Y de@es'
dzs &3 dz' 2 dzj5 010 tfjle@)h.‘ ) G 500 dzd &8 4o
CedMsOd L-Oy' ¥ szl 20 OR] At o Oy dzs s €

(=N
l_m‘

& TTORECACOGNTONE K00 T

¢
q
Is
Iz
¢
¢
G
1

9
¢

q

4 d
tod
050>
«B\
fn

TEOS R §§/F eroe—gor "3

NIV rgoonao sg 5 ) =5=W
©®°0 O00gIIITI LT

1 ' Bd seteO¥ " ydz2 § sfyd dzO dzdzv :
1. H. Jones. Some effects of solidification kinetics in ostnucture formation in
Al-based alloysMat .Sci. and Eng.A413414-2005:f . +18%&
2. T.B.Massalski.Binary Alloy Phase Diagrams.»Am.Soc.Met.1986.1115P.

281


mailto:mikita2703@gmail.com

3. w.w. f[kHtd2, 5.[ .skd S, ¢.u. GCddt
BOls | o' OdztsL OB EEH .. S WBdadd. Juw o20HED RS .

282



urs 669.1.017
HTTP://DOI.ORG/10.62717/2224455020241-135

t. 1. 1 oHESEDMWICdHHY OWBPIDS d2 . ¢ . o iHiztslszj dzS s

s/ Ebndlsdady dzOL jtedz &€ sjmdetsdzsed’' ~ v ¢
2w dzf Is dlastiz@dzi f stels ded 7 g f lspilas to O s gz dats dzs 6 ' 2
Swdzmisdlszls ytstedzs’ 3j sOdzztee' &5, 7. w.

E-mail: rostislavpodolski@gmail.com

st fwyrw Jyvugluyzurwgyr c Pt R WiRwRI
IRt 411 RAUVI w

sl QPWAL ' "desSts L Olstej B zo I gizhdzs dkfg & dzts dzfg § iz ¢
zOL j tdes G 5 f dZOw [ddj dzdze n ( H S &zM) . [ Odz0 Isj - dzsdzts ¢
odcetlstse dzj dedz? o-ff g3’ p dzO® 6 s O fligfl] czteEy j' dzdavints - Is j = «
Bdzd yso ©, HOAdO Isjrddase' W &GO’ w®©WH dj Hsdz €' 9
sdzs ytso ': fAESHpIKIodzj odttsedzd ylsoe ts, M dzj Clsdo dzj
sj teds" ydz' odzzlstc’ h dz' dzOf telzy § dzdzv .

Annotation Currently, selective laser melting technology (hereinaf@kP, en. SLM) is a
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Annotation The method of automated processing elbahd radar satellite images for-all
weather satellite monitoring of natural and anthropogenic emergéneayions is presented.

Due to the high degree of automation, the proposed method allows to significantly increase
the efficiency and reliability of recognition, as well as the accuracy of determining the
boundaries and areas of controlled areas wheessisg the scale, dynamics and @ns
guences of emergency situations. The testing of the proposed method on a large ggt of ima
es of medium spatial resolution from Sentitd/B satellites showed a fairly good stability

of the obtained results and a faifligh stability of the used methods and algorithms. The
developed technique can be software implemented in the form of-mfgemation web
service, which will function in the interests of a wide range of public services and comme
cial structures, as wedls in the interests of individual users.

Keywords: SentinelB, Gband satellite images, alfeather monitoring, radar imaging,
image processing, object recognition.
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Annotation the results of the analysis of the main advantages of modesimfgemational

web services are presented: mass agentation (services can be used to solve most of the
user's practical tasks, both individual and corporate); the possibility of quick learning for
nonspecialists in the field of processing satellite images (farmers, foresters, marketers,
tourists, adveising agents, cartographers, rescuers, ecologists, builders, oil workers, ma
agers of various levels); work directly in the browser, which does not require additional
software to be installed by the client; software and hardware independence, which allow
using web services on mobile devices; high flexibility of configuring the processirig env
ronment by the user for specific tasks (both at the stage of automatic processing using ready
made chains and at the stage of interactive creation of processing)chai

Keywords: geeinformational web services, automated thematic processing, satellite images,
digital terrain maps.
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Annotation: The results of the development and testing ofrtfeehod of automated @r

cessing of radar satellite images of medium spatial resolution farealher satellite man

toring of anthropogenic emergency situations, in particular, massive deforestatiorg-are pr
sented. The work uses-hand duabpolarization rdar images from the ALOZ satellite
(PALSAR-2 sensor). Due to the high degree of automation, the proposed method allows to
significantly increase the efficiency and reliability of recognition, as well as the accuracy of
determining the boundaries and ae# controlled areas when assessing the scale, dynamics
and consequences of emergency situations. Testing of the proposed method on a large set of
images showed good stability of the obtained results and fairly high stability of the used
methods and algihms.

Keywords: PALSAR2 sensor, deforestation, satellite monitoring, radar imaging, image
processing, object recognition
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Annotation A methodology for automated processing and analysisulispectral satellite

images of medium spatial resolution has been developed for the purpose of detecting and
remote monitoring of deforestation in the Carpathian Mountains. The results of testing and
experimental development of the proposed methoddlodiye given territory of the Caap

thian forest massifs in the southwest of Ivafrankivsk and the southeast of Transcarpath

an regions using free images from Sent&IB satellites (MSI imaging device) are given.

The results of the conducted reseacohfirmed the possibility and fairly high efficiency of

using free images from Sentir2l\/B satellites to detect and assess the dynamics of large
scale clearing of wild and protected forests.

Keywords: automated processing, multispectral satellite image®te monitoring, defe

estation.
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Annotation: The given algorithm for automated processing and analysis of multispectral
images from Sentin€?A/B satellites, which includes preliminary operations (selection of

the area of interest, search for images by date and image quality contrciijalspgthesis

in natural colors, calculation of normalized difference indices for a given object class objects
(NDVI, NDWI, NBR, etc.) from two different time images, calculation of difference index
images (dNDVI, dNDWI, dNBR, etc.) for a selected pdispectral indices of two different

time images.

Keywords: SentinePA/B satellites, multispectral satellite images, automated processing,
normalized difference indices.
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Annotation The main operations of the thematic processing of-pokrization radarn-

ages from SentinelA/B satellites performed inesnFautomatic mode are presented: galc
lation of ratios for HV and VV polarization channels, RGB composite formation and-visua
ization, setting of binarization thresholds, selection of water class, morphological filtering
and vectorization, formation oftaematic flood map and export of results in standard raster
and vector formats. In the process of thematic processing, based on the corrected data of the
HV and VV polarization channels, the following were obtained: ps@attr RGB comp-

sites; raster maskof water before the flood and during the flood; vector layers of water
boundaries before the flood and during the flood; vector layer of water boundariesdef floo
ed areas.

Keywords: SentinelA/B satellites, duapolarization radar images, thematic presiag,
pseudecolor RGB composites.
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Annotation The technology of visualization of the results of processing mosaics of night
photography according to the data of the \BIRevice is described: the formation of the

initial data array taking into account the given area of interest and the required period of
observations; automated processing of output images for a given area of interest and r
quired observation period; calation of daily and monthly statistical characteristics for
selected sites and export to the specified format; visualization of the results of calculating
daily and monthly statistical characteristics for selected sites in the form of graphs and
charts; vsualization of the results of processing the original images for a given arear-of inte

est and the required observation period in the form of palette images and different time RGB
composites.

Keywords: Suomi NPP satellite, VIIRS instrument, mosaics of rmpgbtography, autonta

ed processing, different time RGB composites.

1 Oy dzd § & Gytsedic s Bx& ¢ Q' QY 2@ s BSWEPH ' 5 3 lsiasdogRz- L Oy
o dH' dzj Qaiddets O Qfi' i) dztz@Y ' H Y 5% & OOR EME" dzdsy
L OH Oz ftz®L | dsdsdSle o d S 6 d s @ fidadds s @Z0azOh Is B 50 dz!
Ludlszili Ofkigls OdBuLs®EH O Ists ) iy ls b ac@whlgls H L &5 dzv *
td BOISd (oL lzk® BOUSEEY 1§ Odz' I tc 89@f Sts ' LLiBEa00 ) B
CoRfsLdls o (wdf. 1).

306



tdm. 1.

2@ f-2idzlg s * 2 dzgi (" deWdi telzgE e B g )dzd R Is d. figlz' i3S *
&B'LOoy" sBMw @' o LBJted ) des’ CdeW st Oy
no s COdOdzOR Leo'wL Sl (odH Mmisdmdsj dadaw s
E EmMlsOdets o s tstO®fipls £ OGP dg ! ety 2z y dzlz )

Jtc' Odzd HBMdz' Hdgvdz'f ' eHdrGsesus®diieleitz  ydzse s € A3
¢h o IstsdBBOIs dsBtidB@ERO O° ¢ dz' uwdds H QdqEkES df e dzOHEz VI |
Suomi NPR.

1 ' Bdz setOW ' yda' f tsfd dzO dada”

lssteslsCse 1. [., pegcdddyd DOdastesy kg dzdets’ OC s
VI I RS | XXV oGty . dQustdz? . ¢[ s Hddold" ¢ s
Co' Isdzw -2®H.2B8B jo. 1 50 .

2RMf sdz! L so Odzedj Hdzjoder = d desydse n Mmdzdike tso
dzse Hdzv Bsded Isfstey @ ® dzj MfexzrEzMBse s. 4 .d,- wod

Zso | . 4w., [BLEBOBR [.s5., wO@Mtsdkss O . rR. ,
dZtseg' w, -~ 6C.GM3a), 2018.
3.teOy J1.1., [tLetteats?2 .s5. [yjdlO Ektafso daw

Cd Mt Mk CO® Swmoami [ MR®@Otis.d ydzOIE &s.dzW - ¢ [ ¥
BsMme-17160 " Isdzv 202Pis. s 258z fftots.

4. sLecgo.dRo ssBOIdL 59 Odz0 tsBttsBL O dBsL OOL  dz'
Hz VI I RS fkf ks dzdfSjGs tSHudoymz' NPPS ts 3] dzHo@lg's’ H s
ded m te®b KOdz dzts’ HdMydielz dzd. :¢ uijdqois.j d2{0 ¥ 9.

307



U [ §528.8:004.9
HTTP:/DOI.ORG/10.62717/222455020241-147

rd.1d dzj dafipis@aiJr el L ¢ Cdsign sy § dals
[ dz' f esdz@yC o @D de’ oz @ mdf Hzj ByY | SdzyOtc O
dimazelenski996 @mail.com

ofPuort1ourRILRE SfrtudsrAwwy Tt RI@GY [ Rt (1 ?
eso1rt¢ ETM+

pdesls Oy w: QdDolgjHigdl®do dzd?2 B lssH OolssBOIdL ¢
Mysbotse)d MNCOd O ETM+ O 8OGOLSMY j7C 5O
[ ilstsH 9lO@AgdRs dzO0 o d ¢ tsted fls O dzdz W' dz steOyo- 9
MssmMizo Odzdzv &3 N o JH S BEts f jtojlsostej dade” Abkzte' © SO
Is

JMiszo Odzdzy L Oftetsf sdzso Odese s d3j stsHlz dzO o j dzd ¢
HsBtokz ftsolststes ZOdglsMIRIC" Misdo YL stcd Mistso zo Oded A
sjrdsdzte' v OCBY L EMf ' "t dBsyd BERlsdtso d¢ st
esdg tc' sHdyudzdr My slo e d O Otrn' sdedrmat-Mizy 21

BwBse sy 1 odzh dig RO iad = MC Odzj 6 9.

s dzs Usofdzse O: Mk ¢z ls dgfCO ddj den dEsTaM + , BOGOI®MY j ¢
Hse ' Mitslsottejdedz?, hodHCj] Hjtojlsotej dadz? Alkzts'
Annotation An alternative method of automated correction of instrument distortions of the
ETM+ scanner on Landsdtmutispectral satellite images is provided. The method is based

on the use of filtering in the area of spatial frequencies with the use of fast Fouriemrtransfo
mation and spectral masks. Experimental testing of the proposed method on a large number
of imagesalso confirmed the good repeatability and high stability of the used algorithms.
The developed technology can also be successfully used to correct instrument spatial
periodic distortions on archival satellite images obtained with the help of other optical
mechanical scanners.

Keywords: Landsa? satellite, ETM+ scanner, multispectral images, instrument distortions,
fast Fourier transform, spectral masks.
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Annotation The structural diagrams of tliata transmission system of the RS satellite and
the receiving station are analyzed, mathematical models are proposed and the results of
calculations of the bandwidth of the-board transmitter of the RS satellite and the recei

ing station are presentettie energy calculation of the radio line "satelliteeceiving sa-

tion" is given, and the interference immunity of the proposed radio line is evaluated for RS
satellite. According to the results of the calculations, the energy diagrams of the radio link
"satellite - receiving station" were constructed, as well as the graphs of the dependence of
the error probability on the signti-noise ratio for various types of modulation and rinte
ferenceresistant coding for the Gaussian communication channel wesgragoted.

Key words: RS satellite, receiving station, Gaussian communication channel, radio line
calculation, energy diagrams, probability of error.
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Annotation The results of the development and testing of the methodology of automated
processing of satellite images with medium spatial resolution of the thermal andvatiert

IR range are given. Foréhgiven test areas, digital maps of the Earth's surface temperature
were obtained for areas where oil refineries and chemical plants are concentratet-. A co
parative analysis of the results of the automated recognition of sources of thermal radiation
showeda fairly high degree of correlation between the results of processing images of the
thermal IR range and the results of processing images of thevehntIR range. A ao-
parison of the results of automated recognition of thermal radiation sources hatiffidro

ent time images of the same territory obtained from different satellites was also carried out.
The results of testing the proposed methodology confirmed the possibility and higmefficie
cy of using night images from the Terra and Lan@saatellie for the purpose of monite

ing the production activity of large industrial facilities that are sources of thermal radiation.
Keywords: industrial objects, satellite monitoring, thermal imaging, image processing,
object recognition.
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12, 2021.
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Annotation The results of the analysis of the impact of reducing the bit rate and loss of
information compression on the results of automated recognition of vegetation and water
bodies on the territory of thétg based on multispectral images of uhigh spatial resol

tion of the visible and IR ranges obtained from the -diknsatellite are presented. The
results of image processing, which were obtained using the proposed method, confirmed the
fairly high acuracy of the automated selection of the boundaries of recognized water and
plant objects with the results of interactive visual recognition of the same images. A good
separation of vegetation and water classes was obtained at the same settings afizhe bina

tion thresholds at different test sites. The proposed technique allows to significantly increase
the efficiency and probability of restoring maps of large cities in comparison with traditional
terrestrial GPS surveying and aerial photography while Isimeously reducing financial

costs.

Keywords: remote monitoring, automated recognition of vegetation and water bodiés, mult
spectral satellite images.
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Annotation The technology of automated thermal and sh@ve infrared data processing

is described. The experimental part of the performed research included the search, analysis
and selection of thermal IR range data suitable for the practical part of the research based on
previously selected test areas focleaf the abovenentioned satellites (determining the

date and conditions of shooting, the percentage of coverage, the number of shots, as well as
evaluating their quality on the subject of noises, distortions, as well as cloudiness). Aut
mated recognitiorof thermal anomalies was also carried out on medium spatial resolution
satellite images obtained in the thermal IR range for the above test areas and diffetent shoo
ing dates. A comparison of the obtained results with the results of the visual decoding of
large industrial objects, made on the basis of 4igh spatial resolution satellite images,

which were made in the visible range for the same territories, was performed.

Keywords: automated processiRfS data of thermal and shentave IR range; recogion

of thermal anomalies
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Annotation The presented methodology for the automated recognition of new oilgrodu

tion sites is based on tlalculation of the normalized difference index (NDI) of temporal
changes. Calculations are performed for a given pair of satellite images of different times in
the visible and neanfrared bands and selected spectral channels followed by-multi
threshold marization. The automated detection algorithm for large metallic objects uses C
band duafpolarization radar data from the Sentiiél/B satellites. The proposed imfo

mation technology allows for automated detection of new oil production sites and large
metal objects. Overall recognition accuracy averaged over the 20 test zones ranged from 85
to 92% with kappa coefficients ranging from 0.81 to 0.87.

Key words: Sentinel A/B satellites, automated recognition methodology, normalizéd di
ference temporal chaagndex (NDI).
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Annotation The main technical characteristics of the Suomi NPP satellite are
presented, examples of visible and Agaimages obtained from the satellite and the area of
use of the instrument's night imaging data are shown. The main characteristics of the VIIRS
instrument and the peculiarities of data processing of night photography (DNB channel) are
described. The results pfocessing mosaics of night photography based on data from the
Suomi NPP satellite, as well as the results of removing the effects of cloudiness and
radiometric distortions on night images of the VIIRS instrument satellite are presented. The
analysis of pocessing results was performed and the level of urbanization of the selected
territory was assessed on a regional scale and new large anthropogenic objects were
identified based on the data of night photography.

Keywords: night imaging of the visible ancarIR range, Suomi NPP satellite,
VIIRS imager, detection of anthropogenic objects.
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Annotation The paper presents the results of processing and analysis of multispedtral sate
lite images of low spatial resolution in order to asshssdynamics and consequences of
forest fires. Based on the data of visible and infrared DZ from the Terra, Aqua, Suomi NPP
and SentineB satellites, the foci of burning were detected, the dynamics of forest fires were
studied, the boundaries of burnedamevere determined, and the area of the affected area
was calculated. Quantitative assessment of the accuracy of determining the borders and
areas of burned areas was performed by comparing the results of processing the data of DZ
from low spatial resolutin imaging devices (MODIS, VIIRS and OLCI devices) with the
results of processing free images of medium spatial resolution from the S@atiBeand

Landsat7 satellites /8, taken in the same period in the selected monitoring area aad avail

ble on the Ingrnet.

Keywords: forest fire monitoring, MODIS, VIIRS and OLCI instruments, multispectral
satellite images, image processing.
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Annotation The main stages of image processing from Landsat satellites are givenaprepar
tory operations (selection of the area of interest, image search dyadtimage quality
control); spectral synthesis in natural colors and artificial colors using thermal channels; data
dimensionality reduction using the transformation of principal components; creation of a
difference image for the first main componentstwb different time images of the given
territory; threshold binarization of the difference image; morphological filtering of a binary
image; vectorization and calculation of geometric characteristics; visualization of changes
on the map and export to kifiarmat.

Keywords: multispectral satellite images, automated processing, transformation of principal
components, spectral synthesis.
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Annotation the results of the thematic processing of Lan8ssatellite images are given,

which included: preliminary operations (selection of the area of interest, search for the
image by date and image quality control); spectral synthesis in natural colors and artificial
colors using thermal channels; creating an NBR index image; threshotizaiiten of the

index image; morphological filtering of a binary image; vectorization of a binary image and
calculation of the area of the mountains; visualization of changes on the map and export of
the vector layer to a kml file.

Key words: Landsa8 satllite, remote monitoring, forest fires, multispectral satellitegma

es, automated processing.
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Annotation:The essence of the place and role of technology commercialization in ensuring
the efficiency of space industry déepment in modern market conditions is considered in

the paper. It is emphasized that the space industry is one of the key national economies of
Ukraine. It provides the development and production of competitive space and civilian
products using space tewlogies.Work on ensuring the commercialization of Ukrainian

space technologies is quite new for the industry, so it is desirable to study the experience of
working in this field with leading space agencies and implement it in the best way in
Ukraine.
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Annotation Nanomaterials are materials that contain many structural elements
(grains, crystals, blocks, clusters), the metric dimensions of which in at least one world do
not exceed 100 nm and which can have very new force characteristics. Nanocrystalline
materials hag completely mechanical power. For the first minds, these materials can be
suprasolid or supreplastic. For example, in crystalline nickel, when moving to nanosizes,
density and hardness increase over the course of a decade; The addition of aluminem, whos
structure is nanosized, in the rocket space means its formation rate.

Keywords:Crystals, energy security, nickel.
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¢ nnotation. The technology of introducing a modifier into the melt has been developed.
Experimental melting of alumiom alloys AL4, AMg6, 2219 was carried out. Critefor

the selection of nanodisperse modifie8iC were established.

Key words: aluminum alloys, mechanical properties, structure.
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¢ nnotation. Studying the peculiarities of the structure praperties of alumium alloys

treated with dispersed and nanodispersed modifiers is an urgent problem of materials sc
ence. The paper analyzes the existing modifiers of alumimlloys of the AlSi system. On

the basis of the classical theory of modifior, the type of refractory modifier was chosen

SiC silicon carbide powder.
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Annotation This article discusses methods of obtaining nanomaterials and their application
to solving problems in such fields as electronics, biology, and chemistry. Xttextenines

two approaches to obtaining nanomaterials. The first includes physical methods such as
plasma spraying and gatase compaction, while the second involves obtaining objects
from individual atoms through chemical reactions or moledoéam epiixy methods.
Chemical methods of obtaining nanomaterials, such as chemical vapor condensation and
solid-phase reduction, are also discussed.
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Annotation The design of modern engines and madstion of spacecraft structures
requires actual solutions in the development and using of new materials. In the article
propose to give priority attention to the materials used in sound insulation of the structure.
The main direction of the article is #malyze and study the combination of materials in
order to create a bimaterial with improved sound insulation qualities.
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tion Coefficient) bimaterial
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DEVELOPMENT OF TECHN OLOGICAL PROCESS OF CONNECTION OF
DISSIMILAR MATERIALS
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Annotation. Compounds of dissimilar metals that form intermetallic compounds require
careful investigation. The locatiorf mtermetallics in the joint zone leads to brittle destru

tion of the product. The paper developed parameters of diffusion welding in vacuum and
investigated the phase composition.

Keywords: microrentgenospectral analysis, phase, intermetallic, diffustore, non

negative compound

Obtaining reliable compounds of heterogeneous materials is important in rrany te
chemical industries, including rocket and space technology. The connection of sudch mater
als in the liquid phase leads to the formation of britfi@ses in the contact zone, which
causes brittle destruction of the compound. For heterogeneous materials, an important step is
the choice of technology for obtaining a retachable compound. Titanium and platinum
in case of diffusion interaction are gett to the formation of three types of intermetallics:
Ti3Pt, TiPIl, and TiPI3. The task is to choose the technology for obtaining-datachable
compound, which allows, by controlling the parameters of welding, to adjust the thickness
and presence of iermetallic phases. Vacuum diffusion welding allows you to change the
temperature, pressure, and holding time. Samples were obtained for the following-param
ters: 1138K welding temperature, pressure 6.37 MPa, holding-t@@@c; 1800c; 2700c.
Microshelveswere made from these samples for examination using microgenospectral
analysis. The analysis was carried out along the route through the diffusion zone from pure
platinum to pure titanium. Determination of the concentration of titanium and platinum in
thediffusion zone was carried out in increments @2 (severaldegree method). Based on
the data obtained, concentration curves were constructed that had bends due to the formation
of various phases and their mixtures. Intermetallics have a reflex inrtheofa plane with
a constant concentration of components. Reflexes of intermetallics Ti3Pt and TiPl on the
curves are absent. The reason may be the very small size of the zone of these intermetallics.
Thus, during the micrX-ray analysis (quantitative rieod), very narrow phase zones may
not fall under the electron probe beam. Continuous scanning by an electronic probe through
the diffusion zone makes it possible to detect phase components and their length more clea
ly. This method makes it possible tateinine the important characteristics of welded joints
- the width of the phase layers and their position in the diffusion zone. In this regard, it
becomes possible to study the relationship of these factors with the welding parameters and,
thus, to find he optimal mode for obtaining a higjuality welded joint. Thus, on the basis
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of the conducted studies, as the main advantages of the qualitative method of mianerentge
ospectral analysis in comparison with quantitative isnu are the following advantages:

- obtaining characteristic reflexes of stoichiometric compounds on concentration curves;

- detection of solid solution zones and their mixtures;

- determination of boundaries and sizes of phase zones and their position in diffusion layer.
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STUDIES OF THE STRUCTURE OF HETEROGENEOU S MATERIAL S
OBTAINED BY WELDING IN THE SOLID PHASE
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Annotation. Modern technology is based on the production ofuntetile designs of the
required quality for specific operating conditions. Such technologies are: explosion welding,
friction welding, difusion welding in vacuum. The paper considers the micotsteuof the

welding zone of heterogeneous materials of nickebium. The phase composition and its
influence on the properties of the joint are revealed.

Keywords: microstructure, diffusion zone;rdy phase analysis, nickel, niobium.

The prospects fothe development of rocket and space technology are determined
by the use of new materials that have high physicochemical, mechanical, and special prope
ties. To obtain higiguality compounds from heterogeneous materials, the most promising
technology igpressure welding (diffusion, friction, explosion welding).

The work aimed to study the structure and properties of bimetal compounds from
nickel and niobium alloys, obtained by diffusion welding in a vacuum. A series of samples
of nickekniobium compoundsising tungstemmolybdenum intermediate metals wab- o
tained.

For the study of the microstructure of the transition zone, a sequence of methods
was compiled: microstructural; microhardness measurement along the route through the
diffusion zone; Xray spectoscopic; and microxay spectral analysis.

It has been established that an intermetallic layer is formed in the welded nickel
niobium joining zone. Its width and phase distribution affect the quality of the weld. To
establish a link between the quality the weld and the size of the transition zone and to
ensure the strength of the adhesion of the coating to the substrate, samples were examined
using a niobium substrate on which molybdenum undercoating was applied.

The strength of the adhesion was detesdifby the separation of the conical pin
from the coating. Tests showed high strength values. The studies concluded that:

- Mutual diffusion in the nickehiobium system occurs through a vacant mechanism.

- In the welding zone, nickeholybdenum intermettdle is formed, and the main causes of
destruction are caused by the formation of NbNi3, NbNi intermetallids.

- Microstructure of the transition layer with intermediate
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dnnot at i on dvlntage oMmstdintess ateels is their high performance
characteristicgstrength,ductility, corrosionresistance in mostvorking environmentsjiand
good workability. Therefore, stainless steels have found wide application as structural
materials in variouserospace industries. By applying a modifier based on titacduiide,
afine-dispersedtructureof thesteel has beeobtained.

Keywords: titanium alloy, zirconium, nanoalloying element, vanadium,
molybdenum.
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Annotation: Today, humanity is increasingly turning to renewalergy sources, one of

these sources being solar batteries. They have little efficiency. One way to solve lhis pro
lem is to use quantum dots. After the introduction of quantum dot technology in solar cells,
the efficiency has increased significantly.

Keywords: nanoparticles, quantum dots, solar cells.
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Annotation Nanotechnologies in sol&atteries are being used to optimize the processes of
collection, transfer and conversion of solar energy. One of the applications afuatity
nanotechnology is the integration of nanoparticles in photosensitive balls of solar elements.
One of the newst technologies of highuality nanomaterials in solar batteries is high
quality quantum dots.

Keywords: nanotechnology, solar batteries, energy.
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Annotation:An important role in the production of rocket and space technatothe cre-

tion of alloys and composites that possess strength, lightness, heat resistance- wear r

sistance, and the ability to resist ablation. To a greater extent, these requirements are met by

nanomaterials. The expediency of using hégiergy synthesimethods for the formation of

layered composites with interlayers of nanomaterials and-ocaaed composites with a

more expedient use of the collision effect of cumulative jets is substantiated.

Keywords: nanomaterials, higgnergy synthesis, cumulatijets, explosions, hanocoatings.
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Annotation This study explores various technologies for obtaining nanomaterials,ispecif
cally nanoplates and nanowires. Different methods of their production will be elucidated,
including deposition from thgas phase, molecutaeam epitaxy, nitriding, hydriding, and

other surface treatment processes. The paper examines the properties of nanoplates and
nanowires, their applications in electronics, magnetic devices, and as protective coatings.
Special attentin is given to semiconductor nanoplates and nanowires. Additionally, the
prospects of using diamosiitke and ceramic nanoplates are outlined. The study discusses
the distinction between nanoplates and nanowires and their manufacturing processes.
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¢ nnot dheirgsearchfocusedon a two-phasetitanium alloy VT14 for the
production of heat exchangers designed for storing liquefied gases. In this study, ¢fie use
zirconium as a microalloying element in the form of dispersed powders with a size of up to
10 microns is proposed. Laboratory melts of the VT14 alloy were conducted in a vacuum
resistance induction furnace of the SNOL type with a capacity of 10 kgy oasting scraps
of the titanium alloy VT14 as the charge material. The presence of intermetallic phases, such
astitaniumzirconium, was detected withthe platestructure.
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Gasreinforced materials (Gasars) in rocket and space technology
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Annotation To improve rocket space technology and devices, you need to look for
materials that are lighter in weight and at the same time durable materialei@ased
materials "Gasars" and its superiority over reinforced materials in rocketry will be presented
here.

Key words: space, gazars, material, technology.
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Annotation: LK-99 is a greyblack solid containing compounds of lead, copper,
phosphorus and oxygen. It has been discovered to be a potential superconductor at room
temperature. This important discovery could revolutionise energy anantum
technologies.

Keywords: LK-99, superconductor, room temperature, lead, copper.
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TRANSLATION PECULIAR ITIES IN THE FIELD O F NANOTECHNOLOGY

¢ dztsus O : vd SMis-s] Bedets ezB ' Ydesects HdMS oMz H o H
d&z' mMlst Hdzw ity CZOHOYO, M d ¢d BO° M jydW
M¢ dzOH des h E fttsyj i’ fJted & dzOH Iz .-Is j [ ‘dalzdizs'c fiy 13| diz
HdMCEemME o syl 'dBdbttE o " Mis! Bseodzdr L Offtss
dzse ' ydz s+, Yy k¢ Mls! ° fMmd HBo dz Mis! e d ¢ dzO
U4 dz sj ted3’ dz' o, OBMlstcOCIsdzdr fdzvils! , BHE d&zOH d
dzdr Cdz'hj O o9dtOL ' 9.

s dzs ywmes'e O ° dadzis 8 @yydes HdmMS ke, dz dze oj -Mis d yd
CdzOH, wQEUSoyEzd?2 14 M, Isjted3 dz

¢ nnotation: The text of innovation and technological discourse is of particular complexity

for the translator, since it has specific charactesdtiat can cause difficulties in the transl

tion process. Linguistic aspects of innovation and technological discourse include high
selectivity of linguistic means, accuracy of formulations, logic, clarity and sequence of
presentation, as well as the wfaifferent types of abbreviations, terms, abstract concepts,
compl ex words and phrases, standardized cl
Keywords: innovation and technical discourse, linguistic aspects, descriptive translation,
scientific and technical text, term

The main task facing the translator who is engaged in the translation of any texts in
the field of innovative technologies is in the language of translation of theetuimalent.

The terminological equivalent is a lexical unit of translation languagerthaimally core-
sponds to th@ormsof the original language, which describes the same special concept and
performs the same function regardless of context [3].

It should also be noted that translation is one of the sources of replenishment of the
termindogical formation of any science. Such methods as transcription, transliteration, loan
translation, are also ways of borrowing foreign language vocabulary [1]. The presence of a
large number of synonymous terms and professionalism of the sphere of naolmggtin
the Ukrainian language is due, in particular, to the use of several ways of translating the
same term spontaneously, without prior agreement, unification of ways of translation and
terminology in general.

The translation of terminological vocdhty from English into Ukrainian provides
for the replacement of the English term for the corresponding languagentérenUkrain-
an languageAmong the main ways of translating foreign language are:

- word-for-word translation, which provides not so rhucanslation as the transsni
sion of a foreign language unit, including transliteration, transcription;ttaaslation, as
well as the formation of semantic neologism;

- functional translation that includes the selection of equivalent or functiomal an
logue;

- explication (or descriptive translation);
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- lexical and lexicagrammatical transformations, including concretization or gene
alization;

- contextual translation;

- antonymic translation, compensation, etc. [2].

One of the common methods of tratisla of terminology is transcription and tisn
literation, which is the reproduction of the form of a foreign lexical unit by meatiseof
Ukrainianlanguage. It is advisable to combine both methods, because in modern translation
practice it is customary tvanscribe a foreign language unit, while maintaining sorae el
ments of transliteratiorlt can be stated that transliteration and transcription are mast co
monly used to translate eponymic terms (terms that have their own names), for example:
Vidia wedgechanneli € dzd dzlz of GsigfRdzy Vesalius oval holé ts9 O dz'tsdech? to
1 j L OGasimir effect j W j £ BL d fptdedh scatteringt j dzj " et §'j 5 o O dada™

Nonreponymic English language terms of nanotechnology, translated by tpanscri
tion and translitettzon, are less common, for exampfegleti ¥ s ¢ dhjlldsenei ¥ & djj-te
dz¢f ion T * 5 d@mputroniumi € s BY & Is teapldzic?i tc j § dz' ;Cs@indraniss i
MY ' dzls fcatscdptof OC y J fvlBstuteidi © OMC 2 dzts ™ H

Another way of translating nanotechnologiaaininology is loartranslation, which
is a reproduction of the composition of a foreign term by means of translation language, as
well as a partial translation of terminological phrases: nanocatalyki® dzts ¢ Chipétdz’ L
nol 7 bioethanol, bionanobattery B ' 15 dzO dzts Bn@risd@degtofi dzO € yj ff st
nanoagent 1  dzO dzts @ ¢ fadpkeplicator T dzO dzts te j {f,dz'sein@dndhitor |
dzO0f ' o § tg thikayerni BZzd €, @bodyi O dzls d.Is ' dzfs

In addition, the method of loamanslation is used for translation of terminatazg
units formed in a syntactic wayor example:ballistic nanodevicé B O dz' fr) IsdfGglizd 2
Iz f) Is,thiolectronic devicé B ' 5§ dzj ¢ I to 1§ dzdbtpholecular nanodevice B t5 -

dBts dzj § & ddzOetasdzfyislextlar device dsts dzj S b dfiete{dAzfoH
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cementation, chraium carbides.
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d¢nnotation. Methods for obtaining nanop
fact that technologies for evaporating substances using various highly intensive sources of
energy and subsequent deposition from the vapor phase are quite developed. They are easily
controlled and ensure high purity requirements for nanopowder. This is elspieg@when
using chambers with controlled atmosphere.

Keywords: helium, argon, manganese, complex alloy powders, evaporation.
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Annotation. High manganese steel is very promising for use in the aerospace and
defense industries due to its low specific gravity, stable austenitic structure over a wide
temperature rangeand ability to harden under mechanical deformation. However, the
widespread use of such steels is limited by the instability of their mechanical properties in
the initial state. Therefore, the paper identifies the causes of steel embrittlement and
determires the patterns of formation of a specific structure. The developed
recommendations are aimed at improving the reliability of structures and products. The
results can be effectively used in the production of new equipment.
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keywords: impact strength, austenitic steel, heat treatment, scanning electron
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MECHANISMS OF SUPERSENSITIZATION OF SILV ER HALIDE
PHOTOGRAPHIC MATERIA LS FOR AERIAL PHOTOG RAPHY

Understanding thenechanisms for increasing the efficiency of spectral sensitization
of photographic materials will allow for a targeted search for ways to improve thea-phot
graphic characteristics.
One of the ways to increase the spectral sensitivity of photographis liaykased on the
use of the phenomenon of supersensitization, which is understood as a superadditive i
crease in sensitivity in a certain spectral range, caused by the introduction of small amounts
of dyes or colorless components into a spectrally seaditemulsion [1, p. 266]. These
substances (supersensitizers) may not sensitize in the area of absorption of the main dye.
Increasing spectral sensitivity when using colorless components is called activation in the
domestic literature [2, p. 167]. The supensitization effect was discovered by Block and
Renwick [3] in 1920, who observed the superadditive effect of auramine and pinacyanol
upon adsorption on an AgHal substrate. The authors explained this phenomenon by the
interaction of two sensitizers, asresult of which a sensitization effect is observed that is
greater than when the sensitizers are introduced separately into the emulsion. Despite the
fact that the phenomenon of supersensitization was discovered about 70 years ago; the the
ry of superserization remains one of the most important problems of modern scientific
photography. This is due to the fact that all existing theories of supersensitization do not
provide a sufficiently complete picture of the processes occurring during the exchange of
excitation energy between the solid phase of silver halide and the adsorbed dye (see, for
example, [4,5]).

It should be noted that supersensitization is a rather complex process that can occur
in several stages and is carried out in each individual basegh different mechanisms.
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