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The object of research is modern robotic systems used in
hotspots. In their arsenal, such mobile works are equipped
with manipulators with high-precision hinges, which provide
accurate positioning of the gripper (object of manipulation).
Considering ground-based robotic complexes with a wheel or
caterpillar base, the implementation of the process of manipu-
lation on a stationary basis, a number of problem areas were
identified that affect the accuracy of positioning.

In the course of research and analysis of modern robotic
complexes, their circuit and design of components and mecha-
nisms that provide the necessary qualities and parameters.
The problem of developing high-precision hinges is central to
the creation of efficient ground-based robotic systems.

The methodology of kinematic research of rotary hinges
of the manipulator for the ground robotic complex is stated.
The analysis of influence of deformations of material of im-
pellers of not involute transfer on accuracy of positioning of
a final subject is carried out. A kinetostatic analysis of the ma-
nipulator circuit was performed and the maximum moments
acting in the hinged units on the drive unit were determined,
which allowed to make a quantitative assessment using the
Solidworks software package.

The mathematical model of construction of transfer and
definition of accuracy of a rotary knot for a ground robotic
complex, with use of cycloidal transfer without intermediate
rolling bodies is investigated and developed. Mathematical
modeling and taking into account the features of mechanical
processes occurring in the manipulator, allows to increase the
technical level of robotic complexes.

Ways of improvement are defined for maintenance of
a progressive design of the manipulator that not only will
satisfy necessary technical characteristics, but also will allow
to simplify manufacturing technology.

Modern technologies and materials (stereolithography,
carbon fiber, superhard materials) make it possible to imple-
ment advanced designs of spatial drive systems. Therefore,
work in this direction is relevant, as robotic mechanical com-
plexes for special purposes are widely used when performing
work in emergencies.

Keywords: manipulators with high-precision hinges, ro-
tary unit, stress-strain state of cycloidal transmission, high-
precision hinge.
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The article highlights one of the ways to improve the de-
sign of the extruder body in order to increase the reliability
and, at the same time, the quality of extrusion. The object of
research is a single-worm extruder. One of the most problem-
atic areas of the extruder is the body. The main disadvantage
of the extruder is the wear of the body surfaces due to corro-
sion or abrasion and requires regular replacement. This is due
to the abrasive properties of the polymers and, accordingly,
due to the friction of the polymer material against the body

and the worm, especially due to contamination in the recycled
material. In various sources, the replacement of the extruder
worm with a more advanced design is widely covered. And sci-
entists do not pay enough attention to improving the body of
the extruder, which indicates the relevance of this study. That
is why the problem of increasing the reliability of the extruder
body is completely unsolved and urgent. In the course of the
study, we used an analysis of the structural features of the ex-
truder body, a literature-patent review of existing methods for
improving the body of a single-worm extruder to increase the
reliability and, at the same time, the quality of extrusion. As
a result of the literature and patent review, the option of im-
proving the extruder body based on the prototype of the split
body, which additionally contains an inner surface of steel
ribbed plates, was selected. It was found that the ribbing of the
plates on the inner surface of the body increases the wear resis-
tance of the body and promotes more intensive advancement of
the polymer used material to the extruder head. This is due to
the fact that the proposed improved body of the extruder has
a number of features: steel ribbed plates rigidly fixed inside it
are installed with overlap of the parting line of the extruder
body. This makes it possible to increase the wear resistance
and, accordingly, the reliability of the extruder body and, ad-
ditionally, the extrusion quality. Compared with the known
one-piece structures of the extruder body, the design of the
body is detachable with steel rigidly mounted ribbed plates
on the inner surface, which will simplify maintenance during
repairs and, at the same time, improve the quality of extrusion.

Keywords: extruder, improvement of the extruder body,
finning of the plates, extrusion quality, wear of the extruder
body, extruder worm.
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The study is aimed at assessing the size of the error that
arises when processing the results of examining the geometric
characteristics of the bearing structures of rolling stock units
using an algorithm without using trigonometric functions.
The object of the research is a method of simplified align-
ment of the deflection function of body frame beams to the
horizontal plane. One of the biggest problem areas is the lack
of understanding by some customers of the work of the pos-
sibility of using this algorithm due to the lack of information
about the errors that arise in the simplified calculation.

The study was carried out by comparing the results of
processing the initial data by two methods, obtained during
the work on the inspection of the state of the supporting struc-
tures of the unit of the shunting diesel locomotive TGM6. One
method, the algorithm of which is the subject of this study,
assumes that no complex calculations are used during data
processing. The second method involves the use of an algo-
rithm for aligning the deflection functions of the body frame
beams of a rolling stock unit of railways in the horizontal plane,
taking into account all trigonometry tools, which will exclude
the accompanying calculation errors of the simplified method.

After processing the initial data, two sets of results were
obtained — with the desired calculation error and without.
Comparison of these datasets yielded an error value for frame
tilt of 5.7. For clarity, the size of the error was compared with
the expanded uncertainty values of the main sources of uncer-
tainty in the methodology for examining the bearing structures
of rolling stock. On the basis of the analysis of two methods of
leveling the inclination to the horizontal plane of the deformed
rolling stock body frame, the expediency of such an approach
has been proved.

The results obtained make it possible to reasonably use
the Simplified approach to processing the data obtained dur-
ing the survey of the geometric characteristics of the rolling
stock. If necessary, the developed mathematical model can be
used to improve the accuracy of calculating the uncertainty
of measurements of geometric characteristics, as well as for
use in the study of modification of existing or development of
new measurement techniques.

Keywords: rolling stock, rolling stock inspection, body
frame deformation, geometric characteristics, level, measure-
ment error.
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The object of research is the process of unloading bulk
crop products from the bodies of dump trucks, the subject of
the study is the dependence of the energy consumption of un-
loading on the properties of products when exposed to vibra-
tion. This dependence is understood as a change in the proper-
ties of bulk products, such as internal friction and the angle of
repose, in the direction of decreasing, providing a decrease in
the angle of lift of the body. One of the most problematic areas
is the lack of objective information on the dependence of the
required lifting angles of the dump truck body when unload-
ing fine-grained crop products when exposed to vibrations.
There is also insufficient information on the dependence of
these angles on vibration frequency for each of the products.

In the course of the study, an experimental method was
used to determine the angles of natural bevel for different
crops without and under the influence of vibrations of different
frequencies on the reference area. The proposed development
makes it possible to quantitatively assess the degree of influence
of vibrations, their frequencies and time of impact on the fric-
tional properties of bulk crop products. The degree of reduction
of internal friction in these products and the maximum angles of
lifting the body required for its unloading were experimentally
determined, and numerical data were obtained on their reduc-
tion under the influence of vibrations. The results obtained
allow to consider it an effective tool for obtaining objective in-
formation about the effect of vibrations on the characteristics of
internal friction of bulk crop products. This made it possible to
determine the degree of influence of the lift angle of the dump
truck body during unloading and to reduce energy costs. In
contrast to the existing ones, the proposed development makes

it possible to differentiate these angles depending on the fre-
quency and time of exposure to vibration, as well as on a specific
product. Certain parameters make it possible to regulate them
to achieve minimum energy consumption.

Keywords: bulk crop products, internal friction, angle of
repose, body lift angle, dump truck, loading and unloading
operations.
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The object of research is the technology of metal process-
ing by high-speed and high-energy methods, plastic deforma-
tion of layered metal compositions. Theoretical studies are
based on the main provisions of the theory of joining metals
in the solid phase, the theory of plasticity, explosion welding
technology, plastic deformation of layered metal composi-
tions, and their heat treatment.

The main problem of creating layered metal composi-
tions using explosion energy, including wear and corrosion
resistant, electrical, materials with high ballistic resistance,
etc., is that they have not yet taken their rightful place in the
range of modern structural and functional materials. This can
be explained by the limited application of this process, as well
as the lagging behind the theory and experimental base in the
field of joining various metals in the solid phase and providing
the necessary performance properties according to the needs
of modern industry.

The process of deformation of the cladding blank during
the explosion welding is considered. The process of the work-
piece collision is considered in three stages: the movement of
the element of the cladding workpiece before the collision, its
inertial movement and deformation. The equations of motion
and equilibrium of the elements of the workpiece are described.
A joint solution of the equations of plasticity and equilibrium
of the blank element in the double inflection zone is presented.

The work is devoted to solving the problem of increasing
the level of production and economic indicators of the manu-
facture of layered metal compositions through the develop-
ment of methods for calculating and optimizing the techno-
logical parameters. Explosion welding, as the most versatile,
promising, and economical method, which still has many pos-
sibilities for the application of mathematical modeling and pro-
cess optimization, has been investigated for the production and
subsequent processing of the main groups of industrial metal
compositions. This makes it possible to solve the problem of re-
placing traditional materials with layered metal compositions.

The results obtained are important from the point of view
of the application of cost-effective materials with high me-
chanical, operational, and technological properties.

Keywords: double deformation, workpiece reverse bend-
ing, explosion welding, explosion cladding, bimetallic compo-
sition, welded cladding.
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The object of research is the analytical description of
the phenomena in the near-surface layer, which are caused
by the interaction of titanium with oxygen at high tempera-
tures. These are temperatures that exceed the polymorphic
transformation of the metal. High-temperature oxidation
gives titanium products unique performance properties. Of
course, such characteristics are determined, first of all, by the
state of the near-surface layer. Therefore, an understanding
of oxidation processes will make it possible to predict the
state of the near-surface layer after heat treatment. However,
to date, no unified approach has been created to describe
the mechanism and kinetics of high-temperature oxidation
of titanium in the near-surface layer. Indeed, most of the
existing approaches make it possible to predict the nature
of oxidation in the bulk of the metal. Some scientific papers
describe the kinetics of oxidation, taking into account only
the formation and growth of oxide layers. However, simul-
taneously with oxide formation, a diffusion zone is formed,
which significantly affects the kinetics. Therefore, today one
of the most problematic areas of high-temperature titanium
oxidation is the description of the processes that take place
in the near-surface layer.

In this work, to describe the kinetics of high-temperature
oxidation of titanium, in addition to the formation and
growth of the oxide layer, the formation and growth of the
diffusion zone is taken into account. In the diffusion zone,
under the influence of structural phase transformations, solid
solutions of oxygen are formed in the alpha and beta phases.
This approach made it possible to take into account addi-
tional factors and thereby more accurately describe the pro-
cesses of high-temperature oxidation of titanium. As a result
of the calculations, the thickness of the oxide layer of the
diffusion zone is given depending on the oxygen concentra-
tion and the duration of treatment. And also the depen-
dences of the kinetics of displacement of the boundary of the

oxide-diffusion layer are given and a system of equations for
calculating the ratio of the formed phase components is de-
veloped. Thanks to the proposed analytical approach, it will
be possible to calculate the sizes of interphase boundaries on
the basis of temperature-time parameters and oxygen con-
centration and thereby form a hardened near-surface layer
with certain functional properties.

Keywords: oxygen diffusion in titanium, high-temperature
oxidation of titanium, kinetics of displacement of interphase
boundaries.
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The use of high-precision measuring instruments for deter-
mining the torque of electric motors in such areas as medicine,
motor transport, shipping, aviation requires the improvement
of the metrological characteristics of measuring instruments.
This, in turn, requires an accurate assessment of their error. Of
particular importance is the measurement of power at high-
speed installations, where in some cases conventional measure-
ment systems are either unsuitable or have low accuracy.

Thus, the use of high-speed turbomachines in aviation,
transport, and rocketry creates an urgent need for the deve-
lopment of high-quality measuring instruments for conduct-
ing precise research. In turn, in the absence of means for ac-
curately determining the error, attempts are made to predict
them. This makes it possible to timely identify the influence
of many factors on the accuracy of measuring instruments.

The increase in the error arises, as a rule, through abrupt
changes in the measurement conditions. Such errors are un-
predictable, and their significance is difficult to predict.

In the course of the study, the K-nearest neighbors
method was used, to establish criteria for which a gross error
may occur.

The results obtained make it possible to establish thresh-
old values at which the maximum deviation can be established
under various conditions of the experiment. In a computatio-
nal experiment using the K-nearest neighbors method, the fol-
lowing factors were investigated: vibration; temperature rise
of measuring sensors; instabilities in the supply voltage of the
electric motor, which affect the accuracy of the strain gauge
and frequency converter. As a result, the maximum errors
were obtained depending on the indicated influence factors.

It has been experimentally confirmed that the K-nearest
neighbors method can be used to classify deviations of the
nominal value of the error of measuring instruments under
various measurement conditions. A metrological stand has

been developed for the experiment. It includes a strain gauge
sensor for measuring torque and a photosensitive sensor for
measuring the speed of the electric motor. Signal conver-
sion from these sensors is implemented on the basis of the
ESP8266 microcontroller.

Keywords: error of measuring devices, K-nearest neigh-
bors method, electric motor torque, error estimation tools,
data sampling.
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One of the biggest challenges for refrigeration systems
is their conversion to environmentally friendly refrigerants.
This attracts the attention of developers of household refri-
geration equipment to absorption refrigeration devices (ARD),
which include an absorption refrigeration unit (ARU). ARD
working fluid consists of natural components — ammonia
water solution with the addition of an inert gas (hydrogen).
Therefore, the use of ARU can be considered as one of the op-
tions for transferring to environmentally friendly refrigerants.
In recent years, in connection with the rapidly developing
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gasification of the population of Europe, an alternative has
arisen — the operation of household ARD on natural gas.
Natural gas can become an alternative to electrical energy
in stationary operating conditions of household refrigeration
appliances. Thus, the object of the study was a single-cham-
ber household refrigerator with a low-temperature compart-
ment «Kiev-410» (Ukraine).

In this paper, the study is aimed at comparing the thermal
modes of operation and the costs of operating a household
ARD on electric energy and natural gas. To solve this, it was
necessary to determine the temperatures at the characteristic
points of the refrigeration apparatus and in the chamber, as
well as the energy consumption of the absorption-type ap-
paratus in accordance with regulatory documents, at various
values of the thermal load on the thermosyphon and various
ambient temperatures.

The studies were carried out at elevated outdoor tem-
peratures: 28—33 °C. The range of thermal loads on the ARU
thermosyphon electric heater was 50—130 W. The range of
numerical values of natural gas consumption in the burner
was (2.8-8.8)-107m3/s. In the process of conducting ex-
perimental studies of household ARD, results were obtained
showing the economic prospects of working in stationary
conditions on natural gas.

At the same time, ARD of increased useful volume (200 dm?
and above) has the greatest prospects. The daily operating costs
in them are 0.078...0.084 USD, which is 23..27 % lower than
the case of using electricity. When the ARU thermosyphon is
built into the heating and hot water supply system, it becomes
possible to use the temperature potential of the waste products
of combustion and completely eliminate operating costs.

Keywords: refrigeration equipment, absorption refrigera-
tion unit, environmentally friendly refrigerants, heat recovery.
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The object of research is the use of a pipeline system for
the production of methane and utilization of carbon dioxide.
One of the most problematic areas in this scheme is the sub-
stantiation of the effectiveness and the possibility of using
the existing pipeline system of countries that are gradually
moving towards carbon neutrality of the economy based on
the principles of sustainable development. In this case, these
principles are implemented through the consumer’s access to
clean energy by burning gas obtained from offshore hydrate
fields at thermal power plants with the simultaneous utiliza-
tion of carbon dioxide.

In the course of the study, the methods of mathematical
modelling of the development of offshore gas hydrate fields
were used, which were developed earlier in the study of
methane production from hydrate deposits by the replace-
ment method. Comparison of the block diagram of the de-
velopment of offshore gas hydrate fields using the existing
pipeline system by means of logical analysis made it possible
to establish not only the economic, but also the environ-
mental effect.

Data have been obtained that the gas transmission sys-
tem, provided that carbon dioxide is transported, can be ef-
fectively used at various stages of the development of offshore
gas hydrate fields. This is due to the fact that the proposed
development block diagram has a number of design features,
in particular, the possibilities of using the gas transmission
system at the stage of development, production and decom-
missioning of wells are taken into account.

This makes it possible to efficiently use carbon dioxide
transported from power plants using the existing transport
system to the development site of offshore hydrate deposits.
Compared with similar known methods of carbon dioxide
utilization, this provides the following advantages: alterna-
tive use of the existing pipeline system for the purpose of
greening the technology of methane production from offshore
hydrate deposits.

The principles considered in the work make it possible
to dispose carbon dioxide in the form of a hydrate under the
seabed. The achieved economic effect can be considered as in-
come received from the sale of electricity produced at power
plants, and quite obvious environmental effect.

Keywords: development of offshore hydrate deposits,
greening of natural gas production technology, utilization of
carbon dioxide.
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ADEHIAHEHHH TU‘IHUCTI MAHINYNATOPA POBOTH30BAHOI0 KOMINEKCY, NOBYAOBAHOI'0 HA BA3I
UMKNOIGANBHOL NEPEAAYI  cropinku 6-14

Crpyruncekuii C. B, Cemenuyx P. B.

O0’€KTOM JOCIIPKEHHS € CyJacHi poGOTH30BaH] KOMIJIEKCH, [0 BHKOPHUCTOBYIOTCS Y TAPSTIHX TOUKAX. Y CBOEMY apceHasi Taki MobiIbHi
POGOTH OCHAIIYIOTHCST MAHIIYJISITOPAMI 3 BUCOKOTOUHIMH TITAPHIpaMu, siKi 3a06€e3IeuyioTh TOUHE TIO3UIIOHYBaHHs 3axBaTy (00'€KTy MaHi-
nysmoBanHst ). Posrasjaoun HazeMHi poG0TH30BAHI KOMIIIEKCH, 110 MAIOTh KOJIiCHY abo ryceHnuHy 6asy, 3AiiiCHEHHsI I1POIecy MaHIIyIIoBaH-
HSI TIPH HEPYXOMiil OCHOBI 6YJI0 BUSIBIIEHO PsIT TIPOGIEMHIX MiCITb, TII0 BIIMBAIOTH HA TOYHICTD TTO3UITIOHYBAHHSI.

B x0/1i I0CIiIPKEHHST Ta aHATI3Y CyYacHUX POOOTH30BAHUX KOMILIEKCIB, iX CXEMHOTO Ta KOHCTPYKTUBHOTO BUKOHAHHS BY3JIiB Ta MEXaHI3MIB
3a6e31edyioThest HeoOXiaHi sikocti Ta mapamerpu. IIpoGiema po3po6/ieHHs BUCOKOTOYHKX TAPHIPIiB € OCHOBHOIO TP CTBOPEHHI e(heKTHBHIX
Ha3eMHUX POOGOTU30BAHKX KOMILIEKCIB. BUKJIAIEHO METOI0JIONI0 KIHEMATUYHOTO JIOCTIZKEHHsI TIOBOPOTHHX IMIAPHIPIB MAHIMyJIsITOpA IS Ha-
3eMHOTO POGOTH30BAHOTO KOMIIIEKCY. [IpoBeieHo aHamtis BBy sedopMarliii Matepiasy poOoUYnX KOJIiC He eBOJBBEHTHOI TIepe/iadi Ha TOYHICTh
TIO3UITIOHYBaHH KiHIIeBOTO rpeMeTy. IIpoBesieHo KiHeTocTaTHYHIIT aHAi3 CXeMI MaHIITyJIATOpa Ta BU3HAYEHO MaKCUMAIbHI MOMEHTH, 110 JIII0Th
y HIAPHIPHUX By3JIax Ha IIPHBIJIHY YCTAHOBKY, 1110 AaJI0 3MOr'Y 3pOOHTH KiJIbKICHY OIIHKY 32 JI0IOMOI0IO IPorpaMHoro komiuiekcey Solidworks.

JlocmimreHo Ta po3pobIeHo MaTeMaTHIHy MOJIeTh TOOYI0BH Tepeiadi Ta BUSHAUYEHHST TOYHOCT] TIOBOPOTHOTO BY3J1a [UIST Ha3eMHOTO po6o-
TH30BaHOTO KOMIIEKCY, 3 BUKOPUCTAHHSAM IIUKJIOIIA/IbHOT Tiepeadi 6e3 MpoMiKHUX Tiji KodeHHst. MateMaTuuHe MOJIe/IIOBAaHHS Ta BPaXyBaHHsT
0COOIMBOCTE MEXAHIYHIX TIPOIIECIB, IO MPOTIKAIOTh ¥ MAHIITY/ISITOPI, 103BOJISIE MiBUINITH TEXHIYHITH PiBeHb POOOTH30BAHIX KOMIIJIEKCIB.

BusnaueHo mIsgxu BAOCKOHAJIEHHS /Jist 3abe3Medertst POrpecBHOT KOHCTPYKILT MaHIIyIsSTOPa, 110 He TILIbKU 3a0BOJbHUTH HeOOXiHI
TEXHIUHI XapaKTepUCTUKH, & 1 JO3BOJIUTD CIIPOCTUTH TEXHOJIOTII0 BUTOTOBJICHHSI.

CyuacHi Texnosorii Ta Mmarepianau (ctepeoJitorpadis, ByTrJeBOJOKHO, HAATBEP/Ii MaTePialin) JAi0Th MOKJINBICTD peasizyBaTH IPOTPECUB-
Hi KOHCTPYKIIii POCTOPOBUX cUCTEM MPUBOAIB. ToMy pOGOTH B JAHOMY HAIPSIMKY € aKTYaJbHUMHU, OCKLIBKU POGOTOMEXAHIUHI KOMIIEKCH
CIEIIAIbHOTO MTPU3HAYEHHST IITMPOKO BUKOPUCTOBYIOTHCS MTPU BUKOHAHHI POOIT B HA/IBBUYATHIX CUTYAIlisIX.

Kmo4oBi cnoBa: MaHiIy/IATOPU 3 BUCOKOTOYHUMM IIApHipaMy, TOBOPOTHUII BY30JI, HANIPY>KEHO-/e(hOpMOBaHMII CTAaH IIMKJIOIIa/IbHO] T1e-
penadi, BUCOKOTOYHMI MIAPHIp.

DOI: 1[].15587/2705—5443.2021.237539" .
YAOCKOHANEHHA KOHCTPYKLUII KOPMYCA EKCTPYAEPA 3 METOH MIABUIUEHHA HARIMHOCTI TA AKOCTI
EKCTPYAYBAHHA cropinku 15-19

VY crarTi BUCBIT/IEHO OJMH 3 CIIOCOOIB yIOCKOHATIEHHST KOHCTPYKILi KOPITyca eKCTpy/Aepa 3 METOIO MiJABUINEHHS HAIHHOCTI i 0/IHOYACHO
sIKOCTI ekeTpyayBatist. O6’'€KTOM JIOCTIUKEH s € 0JiHouepB staHmii exerpyaep. OMHUM 3 HAWOLIBIT TIPOOJEMHIX MICIlb €KCTPYAEpa € KOPITyC.
OCHOBHUM HEIOJIKOM €KCTpy/Iepa € 3HOC MOBEPXOHb KOPIyca 4epe3 Koposio abo cTupaHHs i BuMarae peryssiphoi saminu. Ile BinOyBaerbes
wepe3 abpasuBHI BJIACTUBOCTI TIOJTIMEPIB 1 BIMOBIAHO Wepe3 TepTs MOMIMEPHOrO Martepiaay O KOPIYC i YepB'sik 0COOJIMBO 3-3a 3a0pyIHEHD
B Marepiaji BTOpUHHOTO BUKOPUCTAHHA. Y PI3BHOMAHITHHX JKepesiax TIpo 3aMiHy YepB’sKa eKcTpy/iepa Ha OiJIbIi JOCKOHATY KOHCTPYKIIIIO BUCBIT-
JIFOETHCS JIOCTATHBO TIHPOKO. A YIOCKOHATIEHHIO KOPITyca eKCTPY/epa IMPUALISEThCS HeIOCTATHBO YBArk HAYKOBIIIMH, 11O CBITMUTD 11O aKTyallb-
HicTb 11pOTo Aocimkents. Came ToMy TIpobJieMa MiABUIEeHHS HaiiiHOCT] KOpITyca eKCTpyiepa € HEMOBHICTIO BUPIIIEHOIO 1 akTyasibHolo. B xoi
JIOCJIIJUKEHHST BAKOPUCTOBYBAIKCS aHAJ3 0COOIUBOCTEll KOHCTPYKILN KOPITyca eKCTPY/Iepa, JITepaTypPHO-TIATEHTHHI OIJIsi/ ICHYIOUMX Crioco0iB
VIOCKOHAJIEHHST KOPITyCa OTHOUEPB STYHOTO eKCTPYepa IS MiIBUIIEHHST HAJIfHOCTI Ta OHOYACHO SIKOCTi eKCTpYy/AyBaHHA. B pesyssrarti Jite-
PATYPHO-IIATEHTHOTO OIJIsILYy 0OPAHO BapiaHT YAOCKOHAJIEHHST KOPITyca eKCTPYy/Iepa Ha OCHOBI MPOTOTHUITY PO3'€EMHOTO KOPILYCY, SIKUil I0JIATKOBO
MICTUTB BHYTPIIITHIO TIOBEPXHIO 3 CTAJIEBUX OpedpeHux miactui. OTPUMaHo, 10 BUKOHAHE OPeOPEHHST IACTUH HA BHYTPIIIHII MOBEPXHI KOPITYCY
MBUIIYE 3HOCOCTIHKICTD KOPITYCY Ta CIpusie OGiIbIT IHTEHCHBHOMY TIPOCYBAHHIO TOJIMEPHOTO BUKOPHCTOBYBAHOTO MaTepiaiy 0 TOMBKU eKC-
Tpyzepa. 1le moB’s13aH0 3 THM, 1110 3alPOIIOHOBAHUIT YIOCKOHAIICHIH KOPITYC €KCTPY/epa Ma€ psiji 0COOIMBOCTEIL: JKOPCTKO 3aKpillieHi Bcepe/nHi
iforo crazieBi opeGpeHi MIACTHHU BCTAHOBJIEHT 3 TIEPEKPUTTSIM JIHIT PO3'eMy KOPITyCy eKCTpyziepa. 3aBIsiku IIboMY 3a0e31edy€EThCsT MOKIMBICTD
MBUIIATY 3HOCOCTIMKICTD 1 BIINOBIIHO HA/IIHHICTD KOPILyca eKCTpy/iepa Ta J0/IaTKOBO SIKICTh eKCTPY/IyBaHHS. Y MOPIBHSAHHI 3 BIJIOMUMMU I1iJIb-
HUME KOHCTPYKIISIMU KOPITyCa eKCTPy/epa BUKOHAHHS KOPITyca PO3'€MHUM 31 CTAJIEBUMHU KOPCTKO BCTAHOBJIECHUMU OPeOPEHNMH TIJIACTHHAMMU Ha
BHYTPIIITHiiT MOBEPXHi 320€3MEUNTH CIIPOIIEHHsT 0GCyTOBYBAHHST IIPH PEMOHTAX Ta OJIHOYACHO MiBUIUTD SKICTh €KCTPY/LyBAHHSI.

Kmow4oEi croga: excTpy/iep, yAOCKOHAICHHS KOPITYCa eKCTPY/epa, OpeOPEHH IIACTUH, SIKICTb eKCTPY/LyBaHHs, 3HOC KOPIIYCa eKCTPYIEPa,

4epB’sIK eKCTPyepa.
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OLIIHKA NMOXHMBEKH CNTPOLLEHOr0 ANITOPHTMY OBPOBKH PYHKUIN MPOIMHIB NEPOPMOBAHKX PAM KY30BIB
PYXOMOr'o CHNALRY cropinku 20-24

Topo6eys E. B.
JTocmiKeHHsT CIPAMOBAHO HA OILIHKY PO3MIpy TOXMOKH, 10 BUHUKAE TpU 00poOIli Pe3yIbTaTiB 00CTEKEHHSI TEOMETPUYHUX XapaKTe-

PHCTHUK HeCyYrX KOHCTPYKIIH OAMHUIIL PYXOMOTO CKJIAAy aJrOPUTMOM 0e3 3aCTOCYBaHHsI TPUTOHOMETPpUYHUX (yHKIH. O6’€KTOM K0CTi-
JUKEHHSI € METO/L CIIPOIIEHOTO BUPIBHIOBAHHST (DYHKIIIT TIPOTHHIB 60K paM Ky30BiB PyXOMOT0 CKJI/LY /10 TOPU3OHTAIBLHOI rtomnan. OHuM
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3 HAGIIBIT TPOGIEMHUX MICITb € BIZICYTHICTh PO3YMIHHST IESIKMME 3aMOBHUKAMU POOIT 3 00CTEKEHHST PyXOMOTO CKJIA/LY MOKJIUBOCTI BUKOPH-
CTaHTSI IAHOTO ATOPUTMY Yepes BiICyTHICTh iHhopMartii oo moxuGoK, siki BHHHKAIOTH TIPU CIIPOIIEHOMY PO3PAXYHKY.

JlocmipKeHHsT TIPOBOIUIIOCS NIJISIXOM TOPIBHSIHHSL PE3YJIBTATIB 0OPOOKH BOMA METOAAMU IIOYATKOBUX JIAHUX, OTPUMAHUX i 4ac
NpoBe/ieHHsT po6GOTH 3 0OCTEKCHHSI CTAaHy HECYYMX KOHCTPYKILH ofuHuIl MaHeBPoBoro TemioBoza TTM6A. Oaun MeToj, aJropuT™ SIKOTro
€ TIPEZIMETOM JIOCIIKEHHS], Tiepe6auae BiICy THICTh BUKOPUCTAHHS CKIAIHUX PO3PAXYHKIB Ml yac 06pobku anux. JIpyruii MeTos mepenba-
Yae 3aCTOCYBAHHS AJITOPUTMY BUPIBHIOBaHHs (DYHKININ NPOTHHIB 620K paMu Ky30Ba OAMHUII PYXOMOTO CKJIA/LY 3a/i3HUIL B TOPU3OHTAIBHIN
TTONIIHI 3 YPaxyBaHHsIM BCiX 3aC00iB TPUTOHOMETPIl, 110 BUTYYUTh CYMYTHI MOXUOKH PO3PAXyHKIB CIIPOIIEHOTO METOLY.

ITiciss 06POOKM MOYATKOBUX AaHUX OyJiM OTPUMaHi JBa HAaGOPU Pe3yJIbTaTiB — 3 HIYKAHOK MOXUOKOK 0GYUC/IeHHS Ta 6€3 MOXUOKHU.
TlopiBHsAHHSA X HAGOPIB JAHNX A03BOJIUJIO BUJTYYUTH 3HAYEHHS MOXMOKM IS YXUIY pamMu 5,7 %o. JIJIi HAOYHOCTI po3Mip TOXHOKK OYyB
MOPIBHSAHUI 31 3HAYEHHSIMI PO3UINPEHIX HEBU3a4EHOCTEIT OCHOBHUX JIPKEPEJ HEBU3HAYEHOCTE METOANKI 0OCTEKEHHS HECYUNX KOHCTPYK-
it pyxomoro ckiaay. Ha ocHOBI poBe/ieHOTo aHaIi3y ABOX METO/IB BUPIBHIOBAHHS HAXUJIY Ze(OPMOBAHOI paMi Ky30Ba PyXOMOTO CKJIa/Ly
B TOPU30HTAIBHIN TUTONUHI I0BeZieHa MOIiTbHICTh TAKOTO MiAXOY.

OTpumani peayJbraTi 103BOJISIOThH 061‘pyHTOBaH0 3aCTOCOBYBATHU CIIPOILEHUIT Xz 10 06pPOOKH aHNX, OTPUMAHKX I/ Yac 00CTEKEHHS
TEOMETPIYHIX XapPAaKTEPHCTUK OANHUIID PYXOMOTO CKJIAITY. 3a HEOOXIAHICTIO po3pobIIeHy MaTeMaTIHIHY MOJIETh MOJKIHBO BUKOPUCTOBYBATH
JUIS TiJIBUIIEHHS] TOYHOCTI PO3PAaXyHKY HEBM3HAYEHOCTI BUMipPIOBAaHb T€OMETPUYHIX XapPaKTEPUCTUK, a TAKOX /IIs1 BUKOPUCTAHHS Y JIOCJIi-
JoKeHHI Moamdikanii icHy040i a60 po3poOKKM HOBUX METOMK BUMIPIOBAHb.

Kmovosi cnoBa: pyxomuiil ckiaz, 06CTEREHHS PyXOMOTO CRJIaLy, AebopMallis paMi Ky30Ba, TeOMETPIYHI XapaKTEePUCTUKI, HIBEp, Mo-
xubKa BUMIPIOBaHHS.
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JOCNIAMEHHA BIUTKBY BIEPALII HA EPEKTHBHICTD POSBAHTAMEHHA CHITKUX NPOAYKTIB POCTHHHHLTBA
I3 KY30BIB ABTOTPAHCIIOTHHX 3ACOBIB  cropinku 25-30

Onanaciox E. I, Berepcekuii [l B., Moakapoecekuit M. M, BiTiox 1. B.

OG6’ €KTOM JOCTIIKEHHS € IPOIeC PO3BaHTAXKYBAHHS CUIIKUX IIPOJYKTIB POCAMHHUIITBA 3 KY30BiB aBTOMOOLTIB-caMocKuAiB. [Ipeamerom
JOCI/KEHHST € 3aJIEKHICTh €HEPrOEMHOCT] PO3BAHTAKYBAHHSI Bi/l BAACTHBOCTEN MPOAYKTIB T i€fo Ha Hux Bibparii. Ilix mieo 3amexHicTio
PO3YMI€ThCS 3MiHa BIACTUBOCTEI CUITKUX MPOAYKTIB, TAKUX K BHYTPIIIHE TEPTS Ta KYT MPUPOLHBOTO YKOCY, B GIK 3MEHIIEHHs, 110 3a6e3-
revye 3MEHIIEeHHs KyTa MiiHIMaHHs Ky30Ba. OHUM 3 HAaUOLIbII MPOOIEMHUX MICIb € BIICYTHICTh 00’€KTUBHOI iH(MOPMATIIT TPO 3aI€KHOCTI
HEeOOXiIHUX KYyTiB MifIHIMaHHSA Ky30Ba CaMOCKHA TIPU PO3BAHTaKYBaHHI APIOHO3EPHUCTUX TIPOAYKTIB POCTMHHUIITBA TTi/l i€ BiGpartiil.
Takosx HajiocTaTHBO iH(MOPMALLIT ITPO 3aJEIKHOCTI IINX KYTIiB BiJ| 4acTOTH BiGpallii 17151 KOXKHOTO i3 IIPO/LYKTIB.

B xozi mocikeHHsS BUKOPUCTOBYBABCA €KCIIePUMEHTAIbHIIT METO/l BUSHAYEHHS KyTiB IPUPOIHBOTO YKOCY /ISl PI3HUX 3¢PHOBUX KYJIb-
Typ 6e3 i i/ Aieio Ha OMopHY TIONMHY BiOpalliii pisHoi yacToTu. 3anponoHoBana po3poOKa J03BOJIE KiIbKICHO OLIHUTH CTYITHb BILUIUBY Bi-
6partiif, ix yacToTy Ta yac fii Ha HPUKIIITHI BIACTHBOCTI CUTIKUX IPOYKTIB POCTUHHHUITBA. EKCIIEPUMEHTATBHO BUSHAYEH] CTYITIHb 3HIDKEHHS
BHYTPIITHBOTO TEPTS Y HA3BAHUX MPOAYKTIB POCIUHHUIITBA Ta MAKCUMAJIbHI KYTH MiAHATTS Ky30Ba, HEOOXI/IHI JIsl HOTO PO3BAHTAKYBAHHSI,
a TAKOK OTPUMAHI YMCENbHI IaHi PO iX 3MEeHIIeHHs i/ i€ Bibpaiiit. OTpuMani pesysbraTi J0O3BOJISAIOTh BBAKATH i1 9DEeKTUBHUM iHCTPY-
MEHTOM OTPUMaHHsI 00’€KTHBHOI iH(hOpMaILi Mpo BIJIMB BIGpaIiil Ha XapaKTePUCTUKU BHYTPIIIHBOIO TEPTsl CUIIKMX MPOJYKTIB POCTUH-
Hunrsa. lle 7103801110 BUSHAYUTH CTYIIIHD BILIMBY KyTa IIJIHIMAHHS Ky30Ba CAMOCKU/IA IIPU IX PO3BAHTAKYBAHHI Ta 3HU3UTH IIPU 1[bOMY BU-
Tpartu eHeprii. Ha BiaMiHy Bi icHyI04nX croco0iB, 3apONOHOBaHa po3poOKa 103BosAE MMM hePEHITIHOBAHO BUBHAYNTH Il KYTH B 3aJI€5KHOCTI
Bijl yacToTH Ta yacy Jii BiGpallii, a TakoK BiZl KOHKPETHOTO TPOAYKTY. BusHaueHi mapaMeTpy JaioTh MOKJIUBICTD X PEryioOBaHHs 3 METOIO
JIOCSATHEHHST MiHIMQJIBHUX BUTPAT €HePrii.

Kmo4oBi cnoBa: ciydi TPOAYKTH POCTUHHUIITBA, BHYTPINIHE TEPTS, KYT IPUPOAHBOTO YKOCY, KYT TAHSITTS Ky30Ba, aBTOMOO1Ib-caMO-
CKWJI, BAHTAKHO-PO3BAHTAKYBaJIbHI POOOTH.

MATERIALS SCIENCE
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JOCNIAMEHHA HAMPYMEHO-JEPOPMOBAHOI0 CTAHY 3AI'OTOBKH NMPH NOABIKHOMY 3IMHI NNPH
IMNIYNIECHOMY HABAHTAMEHHI  cropinkux 31-36

Wmux C. B, Aparo6eusxuii B. B., llanoean 0. 0., Cagenoz [I. B, Haymosa 0. 0., Boxwpgaps [I. B.

O0’eKTOM JIOCIIIZKEHHS € TEXHOJIOTIT 0OPOOKH METANB BUCOKOIIBUAKICHUMY i BUCOKOECHEPTETUYHUMU METOAMHE TJIACTUYHOTO J1ehop-
MYBAHHS IIAPYBATHX METAJIEBUX KOMITO3HIii. OCHOBY TEOPETUYHNX AOCJI/KEHb CKJIA/[Al0Th OCHOBHI MOIOKEHHS Teopii 3'€[HaHH MeTaliB
y TBepAiil (asi, Teopii mIacTUYHOCTI, TeXHOJIOTIT IIaKyBaHHs BUOYXOM, IJIACTHYHOTO JeOPMYBAHHS MIapyBaTUX METaJeBUX KOMITO3MUIIIM,
iX TepMmigHOI 06POOKIL.

OcHOBHOTO TIPO6IEMOIO CTBOPEHHST IapyBaTHX MeTaJeBUX KOMITO3HILl 3a 0IIOMOr0I0 eHeprii BUOYXy, B TOMY YKCJIi 3HOCO- Ta KOPO3iii-
HOCTIHKKX, €JIEKTPOTEXHIYHUX MaTepialiB 3 BUCOKOIO GaJiCTHYHOW CTIHKICTIO TOIIIO, € Te, 1[0 BOHM JI0 CHX I He 3aiHs/IN HAJIEKHOTO MiCIist
B PSIY CYYaCHUX KOHCTPYKIIHHIX i hyHKIIOHaTbHIX MaTepiamniB. Ile MoskHa TOSICHUTI 06MEKEHIM 3aCTOCYBAHHSIM IIHOTO TPOIIECY, & TAKOK
BiicTaBaHHM Teopii Ta a3y eKCIepUMeHTIB B 00J1aCTi 3'€/IHAHHS PISHUX MeTaliB B TBep/iil (hasi Ta 3abe3neueHHst HeOOXIHUX eKCILTyaTa-
MIHUX BJACTUBOCTEH 3TiIHO MOTPEd CyIacHOl TPOMHUCIOBOCTI.

Y pobori posrisiHyTo mporec pedopMaiiii 06MMIIOBAIBHOI 3ar0TOBKU TIijl Yac 3BapioBaHHs BUOYXOM. IIpoliec 3iTKHEHHSI 3arOTOBKH
PIBHSIHHS PYXy Ta PiBHOBAru eJeMeHTiB 3aroToBKU. [IpesicTaBieno cribie pilienist piBHAHD MJIACTUIHOCTI TA PIBHOBATH eJIeMEHTA 3aT0TOB-
KU B 30HI I10/IBIfIHOTO IICPETUHY.
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Po6oTa 103B0JIsI€ BUPIIIUTH [TPOGIEMHE MiBUIIEHHS PIBHS BUPOOHNUYO-€KOHOMIUHUX TIOKA3HUKIB BUTOTOBJICHHS IIAPYBATUX METANEBUX
KOMIIO3HIIIN 32 PaXyHOK PO3BUTKY METO/IB PO3PaXyHKY Ta ONTHMIzallil TeXHOJOTiYHuX napaMerpiB. [LnakyBanis BUOYXOM, sIK HalGiIbIn
VHiBepCaJIbHUI, TePCIeKTUBHUI T €KOHOMIYHUIT METOJI, SKMil Ma€ Ije YNMaJI0 MOXKJIMBOCTEH /IS 3aCTOCYBAHHSI MAaTEMAaTHYHOTO MO/IEJIIO-
BaHHsI Ta ONTHMI3AIT TPOIECY, TOCIKeHe Y poOOTI CTOCOBHO OTPUMAHHSI Ta TIOAAJIBIN0I 0OPOOKHU OCHOBHUX TPYIT IPOMUCIOBUX METAJICBUX
KoMmo3uttiit. Ile m03BoJIsie BUPINIMTY 3aBIaHHS 3aMIHN TPAAUIIIHUX MaTePialiB MapyBaTUMI METAJIEBUMU KOMIIO3UITISIMU.

OTpumani pe3yJbTaTy BaKJIMBI 3 TOUKH 30PY 3aCTOCYBaHHSI eKOHOMIYHO e(heKTHBHUX MaTepiasiB 3 BUCOKUMI MEXaHIUHIUMHI, eKCILIyaTa-
HIHHIMHI Ta TeXHOJIOTIYHIMHU BJIACTUBOCTSIMUI.

Kmowvoei cnoa: noBiiiHa nedopmallis, 3BOPOTHIN BUTHH 3arOTOBKH, 3BapPIOBAHHS BUOYXOM, IJIAKYBaHHsS BUOYXOM, OiMeTasieBa KOMIIO3U-
11is, 3BapHe OOIMITIOBAHHS.
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JOCMIAMEHHA KIHETHKM OKMCNEHHA THTAHY 3A TEMINIEPATYPH BHILIE NOMIMOPSHOI0
NMEPETBOPEHHA cropinku 37-41

Tpyw B. C., Mlyx'suenxo 0. I', Pegipko B. M.

OG’€KTOM JOCIIKEHD € aHAMITUYHUI OTUC SIBUI y MPUIIOBEPXHEBOMY IIapi, 10 3yMOBJIEHI B3a€MOJIECI0 TUTAHY 3 KHCHEM 3a BU-
cokux temreparyp. Ile TemnepaTypu, mo nepeBHILYIOTh HOJiMOpP(dHE IIepeTBOpeHHs MeTatxy. BucokoremiieparypHe OKHCHEHHS HA/la€e
TUTAaHOBUM BUPOOaM VHIKaJIbHUX €KCIUTyaTal[iilHIX BIACTHBOCTEN. 3BICHO, 1110 TaKi XapaKTePUCTUKN BU3HAYAIOTHCS, HACAMIIEPE]I, CTAHOM
MIPUTIOBEPXHEBOTO Mmapy. ToMy PO3YMIiHHSI TPOIIECIB OKMCHEHHS TO3BOJUTH TepefbadaTi CTAaH TPUIOBEPXHEBOTO APy MiCJsT TEPMO-
06pobku. OMHAK Ha CHOTOJHI HE CTBOPEHO EAMHOTO MIIXOAY IIOAO0 ONUCY MEXaHi3My Ta KiHETUKH BUCOKOTEMIIEPATYPHOTO OKMCHEHHS
TUTaHy caMe TIPUIOBEPXHEBOTO Iapy. AJuKe, OLTBIINCTD ICHYIOYMX TIAXOMIB AAIOTh MOKJIMBICTH TPOTHO3YBATH XapaKTep OKMCHEHHS
B 00’emMi MeTamy. Y [esKUX HAyKOBUX POOOTAX ONMUCAHO KiHETUKY OKWMCHEHHs, Oepydr [0 YBAaru JIMIIE YTBOPEHHs Ta PICT OKCHIHUX
mapi. OJHAK, OJJHOYACHO 3 OKCH/I0YTBOPeHHsM (GopMyeThes i audysiiiHa 30Ha, 110 CYTTEBO BIUIMBAE Ha KiHeTHKy. ToMy Ha cbOro/HI
OJIHUM 3 Ha#GiTbIT TPOOIEMHIX MICI[b BUCOKOTEMIIEPATYPHOTO OKWCHEHHS THTAHY € OIMC MPOIECIB, 10 BiAOYBAETHCS Y TPHUITOBEPX-
HEBOMY HIapi.

VY po6ori st onucy KiHETHKH BHCOKOTEMITEPATYPHOTO OKUCHEHHSI TUTaHy, OKPiM (hOPMYBAHHS Ta POCTY OKCH/IHOTO TI1apy BPAXOBAHO
dopmyBanus Ta pict audysiitnoi 3onu. B ocranuiii, mij gi€io cTpykTypHO-(}ha30BUX MepeTBOpeHb, (OPMYIOTHCS TBEPi PO3UUHU KHCHIO
B anba- Ta 6era-hazax. Takuil miaxix 103BOJNB BpaxyBaTH J0JaTKOBI (DAKTOPU i THM caM¥M OiJIbII TOYHO OTUCATH MTPOIECH BUCOKOTEM-
TepaTypHOTro OKMCHEHHS TUTaHy. B pesysbrari mpoBe/eHNX po3paxyHKiB HaBeleHO TOBIINHI OKCHAHOTO Iapy Angy3iiiHol 30HN 3aIeKHO
Bi/l KOHIIEHTpAIi] KICHIO Ta TPUBAJOCTI 0OPOOKU. A TaKOK HaBEACHO 3aJEKHOCTI KIHETHKY MepeMillleHHsA TPaHuil OKCH/IHO-/1n(Dy3iitHOTO
mapy ta po3po0IeHo CUCTEMY PIBHSIHD /TSI PO3PAXYHKY CIiBBiAHONIEHHS chopMOBAHUX (HA30BUX CKIAMOBUX. 3aBISKH 3aIIPOIOHOBAHOMY
AHAITUYHOMY TTH/X0/Y MOKHA Oy/Ie Ha OCHOBI TeMIIEpaTyPHO-4aCOBUX IOKA3HUKIB Ta KOHIEHTPAI KUCHIO PO3PaxOBYBaTH PO3MIpH MiskK-
¢asHux rpanuIlp i THM caMuM (HOPMYBATH 3MIITHEHUIT TPUTTOBEPXHEBUIT 1ap 3 HeBHUMHI (DYHKITIOHATLHUMY BJIACTUBOCTAMU.

Kmouosi cnosa: 1udy3isa KuCHIO B TUTAHi, BUCOKOTEMITEPATypHE OKUCHEHHST TUTAHY, KiIHETHKA MePeMileH s Misk(asHIX TPAHUIb.

ELECTRICAL ENGINEERING AND INDUSTRIAL
ELECTRONICS
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METOJ WIACHPIKALII NOXHEOK MPH BUMIPHOBAHHI OBEPTOBOI'0 MOMEHTY ENEKTPOABHI'YHIB  cropinxu 42-48

Kymux M. C., Keacuixoe B. I, Keawryx JI. M., Bepigze-Craxoecukuit A. K.

3acTocyBaHHsI BHCOKOTOUYHUX BUMIDIOBAHUX MPUJIAAIB JUIsI BU3HAUYEHHST 00EPTOBOTO MOMEHTY €JIEKTPOJBHUTIYHIB B Takux cdepax, sk
Me/IUIINHA, aBTOTPAHCIIOPT, CY/HOIIABCTBO, aBiallisl, BUMarae yJ0CKOHAJIEHHS METPOJIOTIYHIX XapaKTePHCTHK BUMIPIOBAJIbHUX TPUJIAJiB.
Ile B CBOIO Yepry BUMAra€ TOYHOIO OUiHIoBaHHs iX moxubku. OcobanBoro 3HaueH st HabyBa€ BUMIPIOBAHHS [OTYKHOCTI HA BUCOKOLIBH/IKIC-
HUX YCTaHOBKAX, Jie B Psijli BUA/IKIB 3BUYAiiHi crcTeMy BUMIpIOBaHHs ab0 HeNpHIaTHi, 800 MalOTh HEBUCOKY TOYHICTD.

TakuM YHHOM, 3aCTOCYBaHHS BUCOKOIIBUKICHUX TypOOMAIIMH B aBiallii, Ha TPAHCIIOPTI i B paKeTHill TeXHiIll BUKINKAE HaraJbHy 0Tpedy
B PO3pO0Il BUCOKOSIKICHMX BUMIPIOBAJIBHIX TIPUJIA/IB IJIsL TPOBENEHHsT TOUHUX TOCHI/KEeHb. B CBOIO uepry, 3a BiCyTHOCTI 3ac06iB TOUHOTO
BCTaHOBJIEHHS TIOXUOKH, 3/iIICHIOITHCST CIIPoOU X TporHo3yBaHHs. 1le 7103B0JIsIE CBOEYACHO BUSIBUTH BILTHB 6arathox (hakTopiB HA TOUHICTD
BUMIPIOBaJIbHUX MPUIAIIB. 3OUIbIICHHS TOXUOKY BUHUKAE, SIK TPABKJIO, YePe3 Pi3Ki 3MIHU YMOB MPOBEIEHHs BUMIPIOBaHb. Taki MOXUOKM
HerepeaOauyBami, a IX 3HAYEHHsI CKIAIHO TIPOTHO3YBATHL.

B xozi mocaijkenHs BUKOPUCTOBYBaBCst MeTol K-HallbImkunx cycijiiB, sl BCTAHOBJICHHST KPUTEPIiB, IPU AKUX MOKE BUHUKATH TpyOa
noxuGka. OTprMaHi pesyIbTaTh T03BOJISIOTh BCTAHOBUTH IIOPOTOBI 3HAYEHHS, TIPU SIKMX MOKe OYTH BCTAHOBJIEHO MAKCHMAJbHE BiIXIJIEHHS 3a
PIBHUX YMOB [POBEICHHS eKCIIepUMEHTY. B 06unCIIoBaIbHOMY €KCIIepUMENTI, 3 BUKOPUCTaHHAM MeToy K-HallbimKunx cyciais, ociipKkeno
BB (akTopiB BiGpartii, 301IbIIEHHS TEMIIEPATYPH BUMIPIOBAJILHUX CEHCOPIB Ta HECTAOIIbHOCTI HANPYTU JKUBJIEHHS HA TOYHICTH TEH30-
METPUYHOTO Ta YACTOTHOTO TTEPETBOPIOBAYA. B pe3ysbrari OTprMaHO MAKCHMAJTbHI TIOXHOKH B 3aJI€5KHOCTI Bijl 3a3Ha4eHOr0 (haKToOpy BILIHBY.
ExcriepumMenTanbHo MATBEPAKEHO, 1110 MeTo K-HalbamKxanx cycifiiB Moxe 6yT14 BUKOPUCTAHUI U151 Kyacu(ikariii Bi/XuIeHb HOMiHATBHOTO
3HAYEHHsI TIOXHOKN BUMIpPIOBATHHIX TPUJIAIIB 32 PISHUX YMOB BUMipOBaHHsI. [lJIsT IPOBEEHHS €KCIIEPUMEHTY PO3POBIEHO METPOTOTIYHIH
crenjl. Bin BKIIOUa€e B cebe TEH3OMETPUUYHII CEHCOP UISI BUMIPIOBaHHSI 060EPTOBOTO MOMEHTY Ta (HDOTO-UyTTEBUI CEHCOP, /ISl BUMIDIOBAHHST
4aCTOTH 0OOEPTAHHS EJIEKTPOABUIYHA. [[epeTBOPEHHsI CUTHAJIIB Bijl 3a3HAaUEHNX CEHCOPIB peanizoBano Ha 6asi MikpokoHTposmepa ESP8266.

Kmouosi cnosa: moxu6Ka BUMIPIOBAIBHUX MPUIAAiB, MeTo K-HalGMsKIIX cyciiiB, 06epTOBUI MOMEHT eJIEKTPOBHUIYHA, 3aCOOH OIHIO-
BaHHs NOXUOKH, BUOIPKa [TaHUX.
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TECHNOLOGY AND SYSTEM OF POWER SUPPLY
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RHANI3 PE3YNLTATIB BHNPOEYBAHL NOEYTOBOr'0 ABCOPELIMHOr'0 XONOAXNBHOT0 NPHAARY
HA ENEKXTPHYHOMY TA TA30BOMY AMEPENI TENMOBOI EHEPT'Il cropinku 49-53

Apambaes JI. B., Titnos 0. C.

Opnieio 3 HAOIBIIMX TPOGIEM CHCTEM XOJOANIBLHOT TEXHIKU € ii Tepeksiaj Ha exosoriyno Gesredni xonopoarentu. Ile mpuseprae
yBary po3poOHUKIB MOGYTOBOI XOJMOANWIBLHOT TEXHIKHM /10 abGcopOiii xomoauabiux npuianis (AXII), 10 cKiaamy sSKUX BXOAUTH abCopOIiiHmit
xosoausbHuii arperar (AXA). Po6oue Tiio AXA CKIaIa€Thest 3 MPUPOJHNX KOMIIOHEHTIB — BOZ0AMIAYHOTO PO3UYNHY 3 T0OABKOK IHEPTHOTO
rasy (Boamio). B ocranui poku B 38’s13Ky 3 rasudikaiieio Hacejaentst €Bporny BUHUKIA adsrepHaTiBa — pobota AXII Ha IpupoaHoMy rasi.
TIpupoHmii ra3 MOJKe CTATU AIBTEPHATUBO eJIEKTPUYHOI €HEPTil B CTAIlOHAPHUX YMOBAX €KCILTyaTallil OOy TOBUX XOJOIUIbHUX PHIIAIIB.
Takum yrHOM, 00’€KTOM JOCIKEHHST 0GPAHO OJHOKAMEPHUI XOJOANIBHUK 3 HU3bKOTeMIIepaTypHuM Biainentsam «Kuis-410» (Ykpaina).

V paniit po6oTi AOCTiAKEHHS CIPAMOBaHE Ha MOPIBHAHHS TEIJIOBUX PEKUMIB poOOTH i BUTpaT Ha ekciuyarailiio modyrosoro AXII Ha
CJIEKTPUYHOI eHeprii Ta npupogHoMYy Tasi. [y BUpimenHs 40ro HeoOXiiHO OYJI0 BUBHAYNTH TeMIIEPATyPH B XapaKTEPHUX TOUYKAX XOJIO/UIIb-
HOTO arapary i B Kamepi, a TaKoK BeJMYNHN €HEProCIOKMBAHHS 3T1/[HO 3 HOPMAaTUBHIMHU JIOKYMEHTAMH, IIPU PI3HNUX BEJIMYNHAX TEILIOBOTO
HaBAaHTA)KEHH: 1 PI3HUX TeMIlepaTypax HaBKOJIUIIHBOTO Cepe/IOBUIIA.

Jlocamizkenns TPOBOAMIINCS TIPU THABUINEHUX TeMIIepaTypax 30BHINTHBOro MoBiTps 28—33 °C. [liama3on TemoBUX HaBaHTAKEHb €JIeK-
TpoHarpisaua Tepmocudona AXA ckiaas 50—130 Br. /lianazon BUTpaTU IPUPOAHOIO Ta3y B MaJIbHUKOBUIL mpucTpiii ckias (2,8-8,8)-1076 m3/c.
B mporeci mpoBesieHHsT eKCIepUMEHTANBHUX Hocaikenb AXII Gyam oTpuMaHi pe3ysibraTid, IO MOKa3yIOTh €KOHOMIUHY MEePCIIeKTHB-
HicTh pobOTH B CTaliOHAPHUX YyMOBaX Ha NpupoaHoMy rasi. Haii6inbuii nepcrektusu npu mbomy MaioTh AXIT MiABUIIEHOr0 KOPUCHOTO
o6'emy (200 av? i Bume). /106081 excruryaTartiitni ButpaTi B Hux ckaagaioth 0,078..0,084 mon. CIIIA, mo HusKYe BUMAAKy BUKOPHCTAHHS
estekTprkn Ha 23...27 %. [Ipn BcTaHOBJIEHHI B CHCTEMY OIAJTIEHHS Ta rapsvoro Bojonocradanns Tepmocudona AXA 3'sIBIISI€ThCS MOXKIUBICTD
BUKOPUCTOBYBATU TeMIlepaTypPHUIl OTeHIIal BiIXI[THUX IIPOYKTIB 3rOPSIHHS 1 IIOBHICTIO BUKJIIOUUTU eKCILIyaTaliiiHi BUTpaTu.

Kmouozi crosa: X0J10/(M/IbHA TeXHIKa, aGCOPOIIHHIN XOJOANILHIN arperar, eKoJIOriHo Oe3MeyHi XOJI00areHTH, YTHII3aIlis Tera.
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PO3POEKA MOPCBKMX A3OTIIPATHHX POAOBHIN 3 AILTEPHATHBHHM BHKOPHCTAHHAM MOTEHUIANY
TA30TPAHCNOPTHOI CHCTEMH HA NPHKNANRI YEKPAIHK  cropinku 54-57

Oeeusxuii C. 0., Mensuuuenxo 1. I, Mopos /1. B., Axumeuxo A. A.

OG’€KTOM JOCTIKEHHST € BUKOPUCTAHHS TPYOOIPOBIAHOI CHCTEMH 3 METOI0 BU0OYBaHHS METaHy Ta yTHJI3allii BYIJIEKUCJIOTO Ta3y.
OpruM 3 HalibLIBIT TIPOGIEMHIX MICIlb Y JaHill cxeMi € 06rpyHTYBaHHs e(heKTUBHOCTI Ta MOKJIMBOCTI BUKOPHCTAHHS HasBHOI TPyOOIPO-
Bi/{HOI cHCTeMH KpaiH, sKi IOCTYHIOBO MEPEXO/ATh 10 BYIJIEIIeBOI HEHTPAJbHOCTI €KOHOMIKM Ha NPUHIMIIAX CTAJIOTO PO3BUTKY. Y JaHOMY
BUTIQ/IKY 11i TPUHIIAIIN Peai3oBaHi yepe3 OTPUMAHHS JIOCTYITY CIIOKMBAYA 10 €KOJIOTIYHO YHICTOI eHeprii NIISAXOM CITaloBaHHsS OTPUMAHOTO
3 MOPCHKHUX T'i/IPATHIX POJIOBUIIL Ta3y 3 OJIHOYACHOIO YTHUJII3AI[€I0 BYJICKHICIIOTO rasy.

B xozi H0oC/iKEHHST BUKOPHCTOBYBAJIKMCS METOJAMKNA MATEMAaTHIHOTO MOJETIOBAHHS MPOIECY PO3POOKH MOPCHKHMX Ia3orifipaTHUX PO-
JOBHIIL, PO3po0JIeHi paHile Mpu AOCTIKEHHI BUAOOYBAaHHS METaHy 3 TiAPaTHUX TOKJIAIB METOJOM 3aMiniernst. [TopiBHsHHSA OJ0K-CXeMU
PO3POOKK MOPCHKUX Ta30TiPATHUX POIOBUII 3 BUKOPUCTAHHSM HASBHOI TPyOONPOBIIHOI CHCTEMHU IMIIIXOM JIOTIYHOTO AHAMIZY J03BOJIUIIO
BCTAHOBUTHU He TiTBKU €KOHOMIUHUIA, a 1 €KOJOTiUHNI edeKT.

OTpumMaHo Jani mpo Te, U0 Ta30TPAHCIIOPTHA CUCTEMA 33 YMOBU TPAHCIIOPTYBAHHS BYTJIEKUCJIOTO ra3y MoKe OyTi epeKTUBHO BUKOPHU-
CTaHa Ha PI3HUX CTAZiSAX PO3POOKH MOPCHKHX Ta30TiAPATHIX POAOBHIIL. 1le MOB'sI3aHO 3 THM, 110 3AIPOMOHOBaHa OI0K-CXeMa PO3POOKN Mae
Psit 0coBIMBOCTEl TOOYI0BU, 30KPEMA, BPAXOBAHO MOKJIMBOCTI BUKOPUCTAHHS Ta30TPAHCIIOPTHOT CHCTEMH Ha CTa/lil OCBOEHHST, BUIOOYBaHHS
Ta JIKBIZIAIl CBep/IJIOBUH.

3aBISIKI 1[HOMY 320€3MEeUYETHCS MOKIMBICTD eeKTUBHOTO 3aCTOCYBAHHSI BYTJIEKUCIIOTO Ta3y, TPAHCIIOPTOBAHOTO 3 €JIEKTPOCTAHITI 32
JIOTIOMOTOO ICHYIOUOT TPAHCIIOPTHOT CHCTEMH HA MiClle PO3POOKK MOPCHKHX TiIPATHUX POAOBHUIL. Y MOPIBHSAHHI 3 aHAJOTIYHUMU BIZIOMUMU
MeTOaMNI YTHUTi3allil BYTJIEKUCIOTO Ta3y, 1ie 3a0e3Medye Taki mepeBari: albrepHaTHBHE BUKOPHCTAHHS iCHYI0901 TPyOOIpOBIAHOI crncTeMn
3 METOIO O3eJIEHEHHSI TEXHOJIOTTT BUIOOYBAaHHS METaHy 3 MOPCHKUX Ti/[PATHUX POIOBHUIIL.

PosrzisinyTi B po6OTi IPUHIUITN JAI0Th MOJKJIMBICTD 3aXOPOHUTH BYIJIEKUCINIT Ta3 y BUTJISLL TIAPATY /L MOPCHKUM AHOM. J{oCATHy THIT
E€KOHOMIUHMIT eeKT MOJKHA PO3IJIsiaTH K NMpuOyTOK, OTPUMAHMI BiJ peasizaliii BUPOOJIEHOI HA €JEKTPOCTAHINAX eJeKTPUYHOI eHeprii,
Ta IMJIKOM OUEBUIHUI €KOJOTIUHUN eeKT.

Kmow4osi cnosa: po3po6ka MOPCHKHX TiIPATHUX POJOBUIIL, O3€JEHEHHS TEXHOIOTI] BII0OYBAHHS IPHPOIHOTO Ta3y, YTUII3aIlisl ByTIEKIC-
JIOTO Tasy.
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