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This study examines the strength characteristics of pine nut shells to
enhance kernel extraction efficiency. Current methods have drawbacks,
including high kernel damage, preheating, and excessive energy use.
Laboratory tests using the ST-2 structural meter analyzed the shell’s me-
chanical and rheological properties under varying moisture conditions.

The most effective shell-breaking method without kernel dam-
age (for nuts 10.8-11.4 mm in diameter) involves a 90° cone indenter
at a shell moisture level of 16-17%, with an average breaking force
of 7.0 kg. Mathematical modeling determined that under an impact
force of 49 N and deformation of 1.1-1.3 mm, the required fracture
energy is 0.245J. Finite element analysis in Inventor software con-
firmed a pre-fracture displacement of 0.016 mm, with stress uniform-
ly distributed across the shell.

A pendulum-based test rig studied shell fracture under impact
loads. The optimal cracking mode was achieved with an impact mass
of 40-60 g at a velocity of 35-40 m/s. A grooved impact surface (90°)
with an L/D ratio of 0.4-0.6 reduced fracture energy by 10-15%.

Pre-acceleration in an air stream before impact caused the least
kernel damage, but low aerodynamic resistance limited efficiency.
To address this, a new device was developed, combining a rotating
toothed disk for initial acceleration with a compressed air stream to
achieve an optimal velocity of 35-40 m/s. This approach increased
whole kernel yield by 15-20%, reduced energy consumption by 10%,
and minimized product damage.

The proposed method improves pine nut processing by increasing
efficiency, reducing waste, and lowering costs. It is applicable in food
and pharmaceutical industries for optimized kernel extraction while
preserving product integrity.

Keywords: pine nut, shell, efficient device, rheological and me-
chanical properties, strength calculation.
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This study’s object is the process that forms a strengthening mi-
crorelief on the surface of profiled folding plates made of AISI 1005
and AISI 347 steels through localized indentation using a spherical
indenter made of a diamond-based composite material. The principal
hypothesis of the study posits that the implementation of a controlled
surface texturing process enables the formation of a stable microrelief
with predefined geometric characteristics. Achieving this requires es-
tablishing the regularities of microrelief formation depending on the
physical and mechanical properties of the material, the geometry of the
indenter, and the parameters of the contact interaction. A physical and
mechanical model of the contact interaction between the indenter and
the metallic plate has been built. The results of the analytical modeling
were validated through profilometric measurements and 3D visualiza-
tions, which revealed differences in the depth and nature of deforma-
tion between AISI 1005 and AISI 347. The AISI 1005 steel exhibited
higher plasticity and a greater tendency toward deep deformation,
whereas AISI 347 demonstrated superior stability in the relief geom-
etry. An evaluation of surface roughness parameters (Ra, Rz, Rmax)
indicated that the AISI 347 steel provides better reproducibility of the
strengthening effect, with average Ra and Rz values being 2-2.5 times
lower than those of AISI 1005. The correlation analysis of microrelief
parameters revealed a strong relationship between Ra and Rz values,
with a correlation coefficient ranging from 0.93 to 0.96. This finding
confirms the stability of the microrelief formation mechanism and
justifies the use of AISI 347 steel in combination with a &J3.5 mm
indenter. The results of this study can be applied for manufacturing
folding elements with enhanced wear resistance and geometric stabil-
ity under cyclic loading conditions.

Keywords: strengthening microrelief, texturing, surface topogra-
phy, diamond indenter, folding systems, profilograms.
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The object of this study is the process of theoretical gradual bend-
ing of a catenoid into a helical conoid coil. A helical conoid or a straight
closed helicoid is formed by the helical motion of a segment around an
axis, and this segment intersects the axis at a right angle during move-
ment. It cannot be bent into a plane, but by gradually reducing the pitch
it can be transformed into a known surface of revolution - a catenoid.
With such deformation, the lengths of the lines and the area of the coil
as a whole do not change, that is, the deformation occurs similarly to
unfolded surfaces. Such deformation is based on the theory of bending
surfaces of a separate section of differential geometry. According to it,
any helical surface can be bent into a surface of revolution and vice ver-
sa. Bending the non-folded surface of a helical conoid into a catenoid
is a classic example of differential geometry. This approach makes
it possible to find an approximate flat workpiece for manufacturing
a screw coil. This task is resolved by approximating the obtained
catenoid by a truncated cone. The sweep of the truncated cone will
be the approximate sweep of the screw turn. This is the peculiarity of
finding the approximate sweep, which in engineering practice is calcu-
lated by other formulas. This is also the essence of the reported results.

In the work, parametric equations were derived that describe
a one-parameter set of intermediate surfaces during bending of a
screw conoid due to a gradual decrease in the surface pitch to zero. In
the given example, one turn of the screw is considered, put on a shaft
with a radius r = 0.125 m and limited by an external radius R = 0.25 m
with a surface pitch H = 0.5 m. The dimensions of the truncated cone,
which replaces the catenoid, are r=0.148 m for the smaller base,
R =0.262 m for the larger base, and H = 0.05 m for the height of the
cone. The specified dimensions of the cone are sufficient to find its ex-
act sweep, which will be approximate for the turn of the screw conoid.

Keywords: surface pitch, screw turn, truncated cone, approxi-
mate sweep, non-expandable surface.
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The object of this study is the thermal and hydraulic character-
istics of the oil coolers in a thrust bearing and guide bearing cooling
system of hydrogenerators.

The study addresses the task to improve the efficiency of the
cooling system of the supporting elements of hydrogenerators while
maintaining mass and dimension indicators. The main problems in
this case are the unbalanced flow of oil within the typical cooling
system and different stiffness of the thrust bearing segment supports.

The main result is the design of a cooling system structure that
ensures effective heat removal from the oil. According to calculations,
an oil cooler for a hydrogenerator with a capacity of 56 MW provides
removal of 250 kW of losses with a heat transfer margin of 26.2%,
for a hydrogenerator with a capacity of 96 MW - 150 kW and 31.8%,
respectively.

The results are explained by the use of new antifriction materi-
als for supporting elements (fluoroplastic-4) and a higher strength
group material for the thrust bearing disk. The designed structure
of the cooling system enables operation with preservation of isot-
ropy of cooling liquids and does not have "dead” zones of these
liquids flow.

A feature of the proposed method for calculating oil coolers is
the addition to existing criterion equations of an experimental coef-
ficient B, which takes into account the peculiarity of the geometry of
the structure in addition to the nature of the oil flow and gas-dynamic
parameters. The action of three-dimensional forces, temperatures,
and pressures within the base metal and cooling liquids were compre-
hensively taken into account.

The proposed structures of the thrust bearing and guide bearing,
as well as their cooling systems, could be implemented in the design
and modernization of medium and high-power hydrogenerators.

Keywords: hydrogenerator, single-row thrust bearing, oil cooler,
hydraulic calculations, thermal calculations.
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The object of this study is the flow of a viscous incompressible
fluid in a nozzle-flapper valve used as part of the free turbine speed
controller in the HP-3 pump-regulator of the TV3-117 turboprop
helicopter engine. The task addressed relates to a need for detailed
calculations of the fluid flow because of unsatisfactory operation of
the valve under actual operating conditions. An additional difficulty
was the contradictory data on the characteristics of such valves in the
literature, which made it impossible to determine the flow character-
istics and directions for improving the design.

This paper reports the results of numerical calculations of the
flow in the valve performed in the SolidWorks Flow Simulation envi-
ronment. A mathematical model is proposed that takes into account
the influence of the design mesh on the accuracy and computational
time volume, as well as ways to improve accuracy without a signifi-
cant increase in resources. The model was verified by comparing it
with the manufacturer’s experimental data. The results have made it
possible to solve the problem through the detailed construction of the
model taking into account the valve geometry and optimization of the
computational mesh, which ensured a balance between accuracy and
computational speed.

The results are attributed to the application of state-of-the-art
hydrodynamic calculation software, precise mesh tuning, as well as
proper validation of the model to reflect the actual physical processes
in the valve. The model built makes it possible to study the flow in
the valve and could be used to analyze the impact of manufacturing
defects. The model is suitable for parametric studies and modification
of valves in helicopter engines of the TV3-117 type or similar systems.
The model could also be adapted for other systems requiring flow
analysis in similar valves.

Keywords: nozzle-flapper, numerical modeling, stagnant zone,
vortex flow.
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The object of this study is the FDM process underlying the 3D
printing of thin-walled honeycomb-type shells. A solution to the
problem of manufacturing a honeycomb filler for a sandwich panel
or a panel as a whole, including a curved one, is based on the built
model of the process parametric and functional reliability. To this end,
the printer dynamics, the behavior of a non-rigid workpiece, and the
peculiarities of filament feeding during printing have been analyzed
in detail. It has been shown that the predicted mechanical properties,
in particular, o]y, are determined by the conditions of extrudate
laying and the adhesive bonds formed between its elements, both
in the laying plane and between layers, and depend directly on the
laying density and on a number of dynamic and thermal phenomena
occurring in the mating area. The layout density parameter p can be
used as a factor in the strength characteristics of the finished article.

The application of rational conditions for the movement of
the print head, certain features of the contour traversal, the use of
supporting elements, and the correct positioning of the part on the
printer’s desktop allows for sufficiently reliable reproduction of cellu-
lar shell products with maximum strength.

It has been proven that the accuracy of basic dimensions of the
designed structures corresponds to accuracy quality 11...12 according
to engineering standards, which is acceptable for a wide range of ap-
plications. The wall thickness of the cellular elements is determined
by the filament laying modes, which includes such parameters as
extrusion speed, contour traversal speed and acceleration, extrusion
temperature, and stacking pitch, but is not less than 1.5 times the
diameter of the extruder nozzle. Such geometric parameters provide
reasonable strength and rigidity for articles at operation while mini-
mizing the weight of the honeycomb.

It has been established that cellular elements should be printed
with the use of additional support means; at the same time, the
latter do not exclude the occurrence of a certain number of defects
whose evolution is not stable and whose presence must be taken
into account when predicting the mechanical properties of the
finished article.

Keywords: mechanical characteristics and accuracy of 3-D print-
ing, cellular systems, additive manufacturing defects, additive process
reliability models.
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This study investigates a domestic vapor-compression freezer
system utilizing R404A refrigerant and a 0.75 kW-rated compressor,
with a focus on the impact of different liquid refrigerant levels in the
receiver on system performance and energy consumption. One ma-
jor issue in household freezers is excessive energy use, particularly
in systems lacking fluid regulation mechanisms such as a receiver.
To explore this, an experimental setup was developed to test six
operating conditions: one without a receiver and five with varying
refrigerant fill levels in the receiver, ranging from less than 0% to
over 60%. Experimental results showed that the freezer without
a receiver recorded the highest Coefficient of Performance (COP)
of 2.55but also had the highest energy usage at 1.90 kWh. In con-
trast, the configuration with 30% refrigerant fill in the receiver
demonstrated optimal performance, achieving a 47% reduction in
compressor power, the lowest energy consumption (1.01 kWh), and
an evaporator temperature reaching -31°C. These improvements are
attributed to more stable refrigerant flow, enhanced subcooling, and
better pressure regulation enabled by the receiver. The use of a liquid
receiver allowed for smoother thermodynamic operation, minimiz-
ing energy loss through irregular phase distribution. The findings
suggest that fine-tuning the refrigerant charge within the receiver
can significantly improve the system’s energy efficiency, without the
need for extensive redesign of main components. This approach of-
fers a simple, low-cost, and effective solution, especially relevant for
household and small-scale commercial freezer applications where
practicality and long-term savings are priorities.

Keywords: refrigerant charge optimization, liquid receiver dy-
namics, subcooling efficiency, domestic freezer performance, R404A
system behavior.
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The object of the study is the fault detection process in critical
rotating machinery, specifically steam turbines and compressors,
operating within a petrochemical production environment. Tradi-
tional fault detection methods, though proven and cost-effective,
struggle to address modern industrial challenges - such as the
increasing complexity of sensor data, class imbalance in failure
records, and the need for real-time interpretability. Recent ad-

vancements in deep learning offer promising solutions to these
limitations. This study proposes an integrated framework that
combines Wasserstein Generative Adversarial Network (WGAN)
for data balancing and TabNet, an interpretable deep learning
model optimized for tabular sensor data. The goal is to enhance
the accuracy and interpretability of fault detection under imbal-
anced, high-dimensional industrial datasets. Using historical data
from a petrochemical plant (2015-2024), the WGAN-TabNet model
demonstrated superior performance compared to traditional classi-
fiers (Logistic Regression, SVM, XGBoost), achieving an accuracy
of 96.01%, precision of 93.25%, recall of 93.14%, F1-score of 93.20%,
and AUC score of 93.13%. The interpretability provided by combina-
tion of TabNet and SHAP analysis further identified key operational
variables influencing failure such as oil temperature and gas flow
rate, offering actionable insights for predictive maintenance. The
results underscore that integrating deep learning with robust data
balancing significantly improves fault detection where traditional
methods fall short, supporting practical implementation in modern
predictive maintenance systems.

Keywords: rotating machinery, fault detection, deep learning,
WGAN, TabNet, SHAP, predictive maintenance.
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PO3POBKA EOEKTHBHOI'O TA EKOHOMIYHO BUTTJHOI'O METOAY ITEPEPOBKH KEJIPOBHX I'OPIXIB (c. 6-16)

Ayat Khamitbek, Mir Butabayev, Ainura Kairbayeva, Sarsembek Oralbayev, Galymzhan Nasrullin

ITe gocuimpkeHHs aHasli3ye MilIHiCHI XapaKTepUCTUKU MIKapaIylIy KeJpOoBOro ropixa [ MiBUILIeHHS e(eKTUBHOCTI BUIy4eHHS sfpa.
CydJacHi MeTOAM MaroTh HeJOJIiK{, 30KpemMa IOUIKO/PKEHHS si/ipa, HeoOXiAHICTh IoIepeJHbOr0 HArpiBaHHS Ta BUCOKE eHeproCIIOKUBAHHS.
JIa6opaTopHUMU BUIIPOGYBAHHSIMM 32 JIOIIOMOTOI0 CTPyKTypomeTrpa ST-2 aHasIi3yBad MeXaHiYHi Ta PeoJsIOridHi BIACTUBOCTI MIKAPAIYIIH 32
Pi3HOI BOJIOTOCT.

HaitedexTrBHIMMIT MeTOZ PO3KOTIOBAHHS LITIKAPaTyIH 6€3 MONIKO/PKeHHS Aapa (ropixu 10,8-11,4 MM) - BUKOPHCTAHHS KOHYCHOTO iHZIeH-
Topa 90° nipu BostorocTi 16-17% i3 cepe/HBOIO pyiiHiBHOIO c1JIol0 7,0 KT. MaTeMaTH4He MOJIe/II0BaHHsA BU3HAYMIIO, 110 3a yapHoi cuin 49 H
i mepopmanii 1,1-1,3 MM HeoOXigHa eHepris pyiiHyBaHHs 0,245 JDx. AHaii3 y Inventor miATBepAMB 3MillleHHS MIKapaIyIu Iepes pyiHyBaH-
HAM Ha 0,016 MM i3 piBHOMiIpHHUM pPO3IIOJi/IOM HAIIPy>KEHHs.

MasATHUKOBUH CTeH/]| BUKOPHUCTOBYBABCA /ISl JOC/I/PKeHHs PyHHYBaHHS MIKapaJynu Iif yaapoMm. ONTUMasIbHi YMOBU PO3KOJIIOBAHHS:
Maca BaHTaxy 40-60 T, mBHAKicTs 35-40 M/c. PudieHa ygapHa oepxHs (90°) 3i criBBigHOMEHHAM L/D = 0,4-0,6 3HU3MJIA €HEPrif0 PyHHYy-
BaHHA Ha 10-15%.

ITomiepeAHE IPUCKOPEHHS Y TIOBITPSTHOMY IIOTOLL IIepest yIapoM CIIPUIMHUIIO MiHiMaIbHi ITOUTKO/KEHHS sI/Ipa, ajle HU3bKUI aepoirHa-
MiYHHIT ortip 06MeKyBaB e(heKTUBHICTb. [IJ1s1 BUpillleHHs i€l mpo6eMu po3po6IeHO IPUCTPIi, 1110 MTOeHYe 06ePTOBUI 3y6UacTHil IUCK /ISt
TI0YaTKOBOTO IPHCKOPEHHSI T MTOTiK CTUCHEHOT'0 IOBITPsI /7151 OCSTHEHHS MIBUAKOCTI 35-40 M/c. Lle migBUIITMIIO BUXIZ IiMKX siiep Ha 15-20%,
3MEHIIMJIO €HEPrOCIIOKMUBAaHHSA Ha 10% i MiHIMi3yBaIo TIOIIKO/KEHHS ITPOLYKTY.

3ampoNoHOBAHUT MeTOy| Ti/BHIIye eheKTUBHICTh Mepepo6KH, 3HUKYE BUTPATH Ta BTPATH. MO0 MOMHA 3aCTOCOBYBATH Y XapyoBiil Ta
(apmaneBTHYHIl IPOMUCIOBOCTI /7T ONITHMAJIBHOTO BIJIYYEHHS siipa 3 MiHIMaJIbHUMU TTOIIKO/KEHHIMH.

KU1r04oBi cjioBa: Ke[poBUi ropix, kapasayna, eeKTUBHUIN IPUCTPild, peosIoriuHi Ta MexaHiuHi BJIaCTUBOCTI, PO3paxyHOK MiI[HOCTi.
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PO3POBKA ®I3UMKO-MEXAHIYHOI MOJIEJII ®©OPMYBAHHSA 3MIITHIOBAJIbHOT'O MIKPOPEJ/ILE®Y HA ITIPOOLIIBHUX
IUIAHKAX 31 CTAJIEM AISI 1005 I AISI 347 3 VPAXYBAHHAM TOIIOJIOITI IIOBEPXHI (c. 17-29)

II. O. Kupuuok, /1. O. ITaxrox

OG6’eKTOM JI0CIIi/KEHHS € TIpoliec (hopMyBaHHS 3MillHIOBAJIBHOIO MiKpopesbedy Ha TOBepXHi IMPOhiTbHUX (aIbIFOBAIbHUX IIAHOK 3i
crazneii AISI 1005 ta AISI 347 UIAXOM JIOKaJIbHOTO B/IaB/IIOBaHHs C(hepUIHOTO iHJIEHTOPA, BUTOTOBJIEHOTO 3 aJIMa3HOTO KOMIIO3UIIilfHOTr0 Ma-
Tepiasy. OCHOBHE IIPUITYIIEHHS JOCJIi/[KEHHS TI0JIATae B TOMY, IO peastizalisi KepoBaHOI TEXHOJIOTII TEKCTypyBaHHs 3ab6e3medye (popMyBaHHS
cra6ispHOro0 Mikpopesbedy i3 3aJaHUMU FeOMEeTPUYHUMH NapamMmeTpaMu. 11boro HEeMOXKJIMBO JJOCATHYTH 6€3 BCTAHOBJIEHHS 3aKOHOMipHOCTe
YTBOPEHHS 3MII[HIOBAJIHOTO pesibey 3a/IeKHO Bifi (Pi3MKO-MexaHIYHUX BIACTUBOCTEN MaTepiasty, reoMeTpil iHCTpyMeHTa Ta peXXUMiB KOH-
takTHOI Jiil. IIo6yz10BaHO (hi3mKO-MexaHiYHy MO/ie/Ib KOHTAKTHOI B3aeMO/il iH/IEHTOpa 3 MeTaJeBOIO TUIACTUHOIO. Pe3y/ibraTi aHaIiTHYHOTO
MO/IETIOBAHHSI Y3IO/KEHO 3 IIPO(iIoMeTpUYHIMHY BUMipIOBAaHHAME Ta 3D-BisyastizariisiMu, siki 3aCBif4mIN BiMiHHOCTI y ITTMOUHI Ta Xapax-
Tepi gedopmanii s AISI 1005 i AISI 347. Cranp AISI 1005 BUSBMIIA GiIBIIY IUTACTUYHICTD i CXMJIBHICTD ZI0 IMOGOKOI Aehopmarii, Toxi K
AISI 347 3a6e3neunsa BUILy cTabisbHicTh reomeTpii pesbedy. Oninka mapamerpiB mopcerkocti (Ra, Rz, Rmax) nokasaia, mo craub AISI 347
XapaKTePU3YeThCS BUILIOK BiZITBOPIOBAHICTIO 3MIilHEHHs, IIPU LIbOMY cepefiHi 3HaueHHs Ra i Rz pua miel crani y 2-2,5 pasyu HWKYI, HDK
y crasi AISI 1005. ITpoBefieHMii KopensAliliHNI aHaIi3 B3a€EMO3B’A3Ky MiXK TapaMeTpaMHU pesibedy BUSABUB TiCHUI 3B’A30K MiXK MOKa3HUKaMU
Ra ta Rz (xoedinieHT xopessiii 0.93-0.96). Lle cBiqunTh TIpO CTabiIBHICTh MeXaHi3My (OpMyBaHHS MiKpOpeIbedy Ta OOIPYHTOBYE /IOLIiTb-
HICTh BUKOpUCTAaHHs cTaii AISI 347 y nmoegHaHHi 3 iHAeHTOpoM 3,5 MM. Pesy/braTti IOCTiPKEHHST MOXKYTh OYTH BIIPOB/KEHI y BUTOTOB-
JIeHHs (hasIbIJOBAIbHUX €JIEMEeHTIB i3 Mi/IBUIIeHOI0 3HOCOCTiHKICTIO Ta FeOMEeTPUYHOIO CTAbiIbHICTIO B YMOBAaX I[UIKJIIYHOIO HaBaHTA)KEHHS.

KurrouoBi croBa: 3MiITHIOBaTBbHHIT MiKpoOpesIbed, TEKCTYpPyBaHHS, TOTIOJIOTis TOBEPXHi, aJIMa3HMI iHAEHTOp, (QalbIfOBAIbHI CHCTEMH,
npodinorpamu.
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MATEMATUYHHWH OIIUC 3TUHAHHS IIOBEPXHI OBEPTAHHSA Y TBUHTOBHUM KOHOI /] (c. 30-37)

A. B. HecBinowmiHn, C. ®. ITnunaka, T. M. Boiina, M. B. Kasnenuk, C. I. BorBiHOBCBKa, 1. 0. I'puinenko, /1. B. Criipinnes,
B. M. KosrogaeHnko, C. II. Bopogaii, I. O. 3axapoBa

OG6’€KTOM JIOCTiZPKEHHSI € ITPOIIeC TEOPETUYHOTO IIOCTYIIOBOIO 3TMHAHHS KaT€HOi/la Y BUTOK 'BUHTOBOI'O KOHOI/Ia. [BUHTOBUII KOHOIZ 260
TIPSIMUI 3aKPUTHI T'eJTiKO1/] yTBOPIOETHCSI TBUHTOBHUM PYXOM Bifipi3Ka HABKOJIO OCi, IPUYOMY LIl Bi/[pi3ok mij yac pyxy IepeTHHAE BiCh Iif
HpsAMUM KyToM. FIoro He MoKHa 3iTHYTM Ha TUIOI[MHY, OfJHAK TOCTYTIOBUM 3MEHIIEHHSM KPOKY MOYKHA TIePEeTBOPUTH Y BiZloMy TIOBEPXHIO
obepTaHHs — KaTeHoiA. [Ipu Takiii gecdopmaliii He 3MiHIOIOTHCS JOBXUHM JIiHIH 1 TUTOIa BUTKA B I1iIoMy, TOOTO Aechopmallist BijOyBaeThCst T10-
JIi6HO /10 pO3rOPTHUX MOBEepXOHb. Taka fedopmariisi 6a3yeThbcsl Ha TeOpil 3ruHAHB MTOBEPXOHB OKPEMOTO PO3/iTy JudepeHIiiaJbHOI reoMeTpil.
3riZiHo i3 Helo BCSIKY 'BUHTOBY ITOBEPXHIO MOXKHA 3iTHYTH Ha TIOBEPXHIO 00ePTAaHHS i HABIAKU. 3rUHAHHS HEPO3TOPTHOI TOBEPXHi 'BUHTOBOTO
KOHOIJ]a Ha KaTeHOI]| € KIIACHIHUM IIPUKIaJoM JudepeHIianbHol reomeTpii. Takuii MiAXig gae MOXUIMBICTS 3HAHTH HAGIMDKEHY TJIOCKY 3aro-
TOBKY JIJI1 BUTOTOBJICHHS BUTKA LITHeKa. Ls mpo6yieMa BUPIIIYETHCS alIPOKCUMALIEI0 OTPUMAHOI0 KaTeHOoi/la 3pi3aHuM KOHycOM. Po3roprka
3pizaHOro KoHyca i Oyzie HaGIMKEHO PO3TOPTKOI BUTKA IIHEKA. B 1[bOMY MOJISITaf0OTh OCOGIMBOCTI 3HAXO/PKEHHST HAOIMIKEHOT PO3TOPTKH,
sIKa B iHOKeHEePHI IIPaKTHIIl pO3paxoByeThCs 32 iHIIMMY (OpMyIaMU. B IIbOMY TaKOXK ITOJISITAE CyTh OTPUMAHUX PEe3Y/IbTaTiB.



B po6oTi oTprMaHO MapaMeTpUYHi PiBHSHHSA, AKi OMUCYIOTh OIHONIAPAMETPUIHY MHOXKHUHY ITPOMDKHUX ITOBEPXOHB MTPU 3TMHAHHI
TBUHTOBOTO KOHOIZIa 3aB/SIKU IIOCTYIIOBOMY 3MEHIIEHHIO KPOKY II0BEPXHi /10 Hy/is. B HaBefileHOMY IPUKJIAJi PO3IJIAJA€ThCs OJUH BUTOK
IIHeKa, Ha/IiToro Ha Baj pajiycoMm r = 0,125 M i 06Me)XeHOro 30BHIIIHIM pajiycom R = 0,25 M mpu Kpoui noBepxHi H = 0,5 M. Po3mipu
3pi3aHOTO KOHYCA, IKU 3aMiHsI€ KaTeHOi/ja, CTAHOBJIATH ' = 0,148 M /iJ11 MEHIIIOI OCHOBU, R = 0,262 M 114 6ibmoi ocHoBM i H = 0,05 M —
JIUIs. BUCOTH KOHyca. BkasaHMX po3MipiB KOHyca /I0CTaTHBO, 1106 3HAWTH HOr0 TOYHY PO3TOPTKY, sika Oye HaGJIMIKEHOI IS BUTKA
TBUHTOBOT'O KOHOIJA.

KUIro4oBi coBa: KpoK ITOBEpXHi, BUTOK LITHEKa, 3pi3aHuii KOHYC, HAGIM)KEeHA PO3TOPTKA, HEPO3TOPTHA MOBEPXHS.
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CTBOPEHHS METOZY PO3PAXYHKY KOHCTPYKI[II EGEKTUBHUX CUCTEM OXOJIOJPKEHHS IIIIIATHUKIB
TA HATTIPAMHUX HIAINUITHUKIB I'TIPOTEHEPATOPIB (c. 38-50)

0. B. Tpersxk, C. C. KpaBueHnko, O. C. MuxaiuimyeHko, B. B. Hazapenko, C. I. Cmuk, O. O. BacuiseB, M. A. Apedbesa, 1. I. TpeTak,
C. A. Cepriesnko, B. b. CesieBKo

OG6’eKTOM JIOCTI/PKEHHSI € TeTJIOTEXHIUHI Ta ripaBJIidHi XapaKTepUCTUKU OJTMBOOXOJIOMKYBAYiB CCTEMH OXOJIOMKEHHS i ITHHUKA Ta
HaIPAMHUX MiAMUITHUKIB rifjporeHeparopis.

B mocnipxkeHHi BUpillyBasach 3ajjaya MiZIBUIEHHS e(eKTUBHOCTI CUCTEMHU OXOJIO/PKEHHsS OMOPHUX €JIEMEHTIB TifiporeHepaTopiB mpu
36epeXkeHH]I Maco-TabapUTHUX ITOKa3HUKIB. OCHOBHUMM ITpoGJIeMaMHy TIPY I[bOMY € P036aJlaHCOBAHMI ITepebir oJMBY BCEPEAHI THIIOBOI
CHCTeMM OXOJIO[PKEHHS Ta Pi3Ha YKOPCTKICTh OIOp CETMEHTIB MiiIl ATHUKA.

OCHOBHUM pe3yJIbTaTOM JOCJIi/PKEHHSI CTaJI0 CTBOPEHHSI KOHCTPYKIIii CHCTEMHU OXOJIOMKEHHs, 1[0 3a6e3redye epeKTHUBHE TEIJIOBiBe-
JIeHHS Bifl OJTMBH. 3TiZIHO PO3paxyHKiB, OJIMBOOXOJIOZKYBAY JIJISI TiIporeHepaTopa MOTY)XXHiCTI0 56 MBT 3a6e3mneuye BigBegeHHs 250 KBT BTpar
3 3aI1acoM II0 Terionepeaayi 26,2%, 41 rijporeHeparopa MmoTy>xHictio 96 MBT — 150 kBT Ta 31,8%, BiAnoBigHO.

Pe3ysIbTaTH MOSICHIOIOTHCS 3aCTOCYBAaHHSIM HOBUX aHTU(DPUKIIHHNIX MaTepiasiB /i1 OIOPHUX eJIeMeHTIiB (pToporutact-4) Ta Marepiany
6iJIbIII BUCOKOT TPYIM MIITHOCTI 3 Mexero TeKkydocti 490 MITa jyist AUCKy mifmm iTHUKA. CTBOpeHA KOHCTPYKILis CUCTEMU OXOJIO[PKEHHS 3a0e3-
riedye po6oTy i3 36epekeHHSM i30TPOITHOCTI OXOIOKYIOUHMX PiZIH Ta HE Ma€ «MEPTBHX» 30H Mepebiry ux pifAnH.

Oco6IMBICTIO 3aIIPOIIOHOBAHOTO METOAY PO3PAXyHKY OJIMBOOXOJIO/PKYBAUiB € JIOIIOBHEHHS iCHYIOYMX KpUTEepiaJIbHUX PiBHSHb €KCIIepH-
MEeHTaJIbHUM KoedillieHToM B, 1110 BpaxoBye 0COOINBICTb TeOMeTpil KOHCTPYKILii y JOTIOBHEHHI ZI0 XapaKTepy Hepebiry oJMBY Ta ra30UHaAMI4-
HUX napameTpiB. KoMIUIeKCHO Gy BpaxoBaHi Taki mapaMeTpH, sIK il TPUBUMIPHUX CHJI, TEMIIepaTyp i THCKy ycepe/iHi OCHOBHOTO METaJIy
Ta OXOJIODKYIOUUX PiJJUH.

3anpornoHoBaHi KOHCTPYKIiI AT ATHIKA, HATIPSIMHUX MIJIIHNITHUKIB Ta CUCTEMH X OXOJIOKEHHS MOXKYTb OYTH BITPOBADKEH] ITPH IIPO-
€KTyBaHHi Ta MOJIepHi3aljil riZiporeHepaTopiB CepeAHLOI Ta BEJIMKOIL IIOTYXKHOCTI.

Korro4oBi cyioBa: rizporeHepaTop, OFHOPSIAHUI i ITHUK, OJIMBOOXO0JIO/KYBaY, TipaBiIiuHi po3paxyHKH, TEIIOBI pO3paxyHKH, KpUTe-
piayibHi piBHSAHHS.
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PO3POBKA MO/IEJII TEUIi B COILJIOBO-3ACJITHKOBOMY KJIATIAHI HACOCA-PETYJIATOPA HP-3 JIJIA MIABUIIEHHSA
CTABIJIBHOCTI XAPAKTEPHCTHK (c. 51-57)

0. M. JIutBsk, P. M. Tpimg, E. A. Xom’s1k, C. B. Kouyk, C. B. XomeHko, 1. B. Trorra

OG6’eKTOM JIOCJIi/KEHHS € Tedisl B’sI3K0l HeCTUC/IMBOI PiIMHN B KJIAIlaHi COIIOBO-3aC/IiHKOBOTO THITY, SIKMi1 BUKOPHCTOBYEThCS B CKJI/i
BiJIbHOTO pery/aTopa 4acTOTH o6epTaHHs Typ6iHu Hacoca-perynaropa HP-3 Typ6oBaibHOro BeprositHoro Apuryna TB3-117. Bunukia norpe-
6a B /IeTAJTbHUX PO3pPaxXyHKax Tedii piATHN depe3 He3aI0BiIbHY poOOoTy KJIallaHa B peaJlbHUX YMOBAX eKCILTyaTallil. JIofaTKOBOXO CKJIA/IHICTIO
CTaJIM CyllepewInBi laHi IIPO XapaKTePUCTHUKY TaKKUX KJIAIAHIB y JliTeparypi, [0 YHEMOXUIMBJIIOBAJIO BU3HAYEHHS OCOOJIMBOCTEl Teuil Ta
HaIpsAMKIB YIOCKOHAJIEHHSI KOHCTPYKIIil.

¥V po6oTi mpejcTaBIeHO Pe3y/IbTaTH YHMCeJbHUX PO3pPaxyHKIB Tedil B KyamaHi, BUKOHAHUX y cepemoBuili Solidworks Flow Simulation.
3arpornoHoBaHO MaTeMaTUYHY MO/ieJib, IKa BPAXOBYe BIUIMB PO3PAXyHKOBOI CITKM Ha TOYHICTb i BUTpPAaTU 0OYMC/IIOBAJIBHOTO Yacy, a TAKOX
LUISXY TiBUINEHHS TOYHOCTI 6€3 3HAYHOTO 306ibIIeHHs pecypciB. Mozesb Bepr(iKoBaHO NMIISXOM ITOPIiBHSHHS 3 eKCIIePUMEHTATbHUMHI
JJaHUMU BUPOOHNKA. OTpUMaHi pe3y/IbTaTH J03BOJIMIIN PO3B’13aTH MPo0JIeMy 3aBASKH AeTaabHii MoOy10Bi MOZiei 3 ypaxyBaHHSM reoMeTpil
KJIalTaHa Ta ONTHMIi3allii po3paxyHKOBOI CITKH, 10 3a06e3Meunsio 6alaHC MiXK TOIHICTIO i IIBUAKICTIO OGUMCIeHb. Pe3ysibTaTi MOsICHIOIOTHCS
3aCTOCYBAHHSIM Cy4acHOT'O IIPOIpPaMHOro 3a6e3MeYeHHs IS Ti[poJMHAMIYHUX PO3PaXyHKiB, TOUHUM HAJIALITYBAaHHSIM CiTKM Ta KOPEKTHOIO
Bepudikaliielo MozeJ, 1o Biobpakae peasnbHi (izuuHi mpoliecu B kianaHi. PozpobieHa Mozesb J03BOJIsIE JOCHKYBATH TeUilo B KIanaHi
Ta MOXKe OYyTH 3aCTOCOBaHa /ISl aHAJI3y BILUIMBY BUPOOHMYMX JledeKTiB. Mozesb IpUiaTHA AJIs TapaMeTPUYHUX JIOCi/KeHb i Mopndikaril
KJIallaHiB y BepTOIITHUX JiBUTyHaX TUIly TB3-117 un rogiGHMUX cucteMax. Takoyk MozieIb MOyKe OyTH aJjaliToBaHa /ISl IHIIMX CHUCTEM, Jie TI0-
TpiGeH aHaTi3 Tedil B MOAIGHUX KJIaraHax.

KUIr040Bi cjI0Ba: COILIO-3aCI0HKA, YHCe/IbHE MOZIe/IIOBAaHHS, 3aCTiiiHa 30Ha, BUXPOBA Teuis.
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TEXHIYHE TA AJITOPUTMIYHE 3ABE3IIEYEHHS IIPOTHO30BAHUX BJIACTUBOCTEM CTJIBHUKOBOT'O
3AIIOBHIOBAYA, OTPUMAHOI'O AJAUTUBHUMH! ITPOITECAMM (c. 58-80)

0. ®. Canenko, B. B. Crpyruncekuii, K. B. ABpamos, B. M. Opeu, [I. 10. xyiii, A. 10. T'aBpymukeBud, A. O. KocreHko
0O6’exToM pocmimkerHs: € FDM nporiec 3D-ApyKy TOKHOCTIHHUX 060JIOHOK CTi/TBHIKOBOTO THITy. B OCHOBY pO3B’I3Ky ITpO6IEMHU BUTOTOB-

JIEHHSI CTIJIBHUKOBOTO HAIIOBHIOBAYa JIJIsl CeH/[BiU-TTaHesTi a60 maHeJIi B I1iJIoMy, B TOMY YHCJIi KPUBOJIIHIHHOT, TOKJIa/IeHO PO3po0JIeHy MOJIETb
TTapaMeTpUYHO-(PYHKI[IOHAIBHOI HafliiTHOCTI Tpo1iecy. 3 Iji€f0 MeTO0 JIeTaIbHO IIPOAHaTi30BaHO AMHAMIKY IPUHTEPA, TOBE/iHKY HEXKOPCTKOT



3aTOTOBKH, 0cO6IMBOCTel Tofadi dimamMenTy mpu Apytii. IToka3aHo, M0 MTPOTHO30BaHI MeXaHiuHi BJIACTHBOCTI, 30KpeMa, [G]y,,;, 06yMOBITIO-
IOTHCSI YMOBAMM BUIUIAZJaHHSI €KCTPYaHTY Ta YTBOPIOBAHUMU aAire3iliHUMU 3B’I3KaMU MK HOro ejleMeHTaMH, sIK B IIOUIMHI BUKJIaJaHHS,
TaK i MK IIapamu, 3aje)Xarh 6e3rmocepeIHbO Bif IITPHOCTI BUKJIAZAHHS Ta Bifj psi/ly JUHAMIYHUX | TETJIOBUX SIBUIL, IO BifIGYBAIOTHCS HA
IUTsHII criosydeHHs. [TapaMeTp iiIbHOCTI BUKJIaJaHHS p MOXKE CIyIyBaTH (PAKTOPOM XapaKTepUCTUK MIITHOCTi TOTOBOTO BHPOOY.

3acTocyBaHHs palioHaJIbHUX YMOB PyXy APYKyBaJIbHOI I'OJIOBKH, IIEBHUX 0COOIMBOCTE 00X0Y KOHTYpPY, BUKOPUCTAHHS MiJTPUMYIOUNX
€JIEMEHTIB Ta IIpaBHJIbHE PO3TALlyBaHHS AETaJIi Ha po60YOMY CTOJIi IPUHTEPA [I03BOJISIE IOCTATHRO HAZIHO BiZITBOPIOBATH CTITBHUKOBI 060-
JIOHKOBi BUpOOH i3 3a6e3Ie4eHHsIM MaKCHUMaJIbHOT MilIHOCTI.

JloBeJieHO, 110 TOYHICTh OCHOBHMX PO3MipiB CTBOPEHMX KOHCTPYKIili Bifmosifgae 11...12 KBaJiTeTy TOYHOCTI 3a CTaHJapTaMU Mallld-
HOOYZyBaHHS, 10 € MPUHHATHUM I IIMPOKOTO KOJIa 3aCTOCYBaHb. TOBIIMHA CTiHOK CTiIBHUKOBHX €JIeMEHTIB BU3HAYAETHCS PEKUMAMHU
BUKJIQIaHHA (iTaMeHTYy, 110 BKJIIOYA€E TaKi MapaMeTpH, sSIK MBU/IKICTh eKCTPy3ii, MBUAKICTE 06X0AY KOHTYpPY Ta IIPUCKOPEHHs, TeMIlepaTypa
eKCTpy3ii Ta KPOK yKJIaJjaHH:, O/[HAK He € MEHIIIOI0 HiX 1,5 siiameTpa coruta ekcTpyzepa. Taki reoMeTpudHi mapaMeTpy 3a6e31edyroTh J0CTaT-
HIO MIIHICTB Ta )KOPCTKICTh BUPOGIB IPH IX eKCIUTyaTalil py MiHimizanii Macu cTiibHUKA.

YCTaHOBJIEHO, 1[0 CTI/IPHUKOBI €JIEMEHTU ITOBUHHI BHU/IPYKOBYBATHCS i3 3aIy4eHHSIM JOAATKOBUX 3aC00iB MiATPUMKH; y TOM e Jac oc-
TaHHI He BUKJIIOYal0Th BUHUKHEHHS IIeBHOI KiJIbKOCTI JieheKTiB, PO3BUTOK SIKMX HE € CTAJIUM i HasIBHICTb SIKMX HEOOXi/[HO BPaXOByBaTU IIpU
TIPOTHO3yBAaHHI MEXaHI{YHUX BJIACTUBOCTEI TOTOBOTO BUPOOY.

KurrouoBi cioBa: MexaHiuHi XapaKTepHUCTHUKU Ta TOYHICTH 3-/1 APYKY, CTLIBHUKOBI crcTeMU, Ae(heKTH afUTHBHOIO BUPOOHUIITBA, MOJIeIi
HaJiHOCTI aJUTUBHOTO IIPOIIECY.
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BU3HAYEHHA BILINBY PIBHA XOJIOOATEHTA B PECUBEPI HA EHEPTOE®EKTHBHICTD TA ITIPOAYKTHUBHICTD
OXOJIOAKEHHSA IIOBYTOBHUX MOPO3UJIbHUX KAMEP (c. 81-89)

Paulus Sukusno, Benhur Nainggolan, Parulian Jannus, Ainun Nidhar, Tatun Hayatun Nufus, Haolia Rahman

VY 1upoMy JOCITiIKEHH] JIOCTiZKyeTbCsA MOOYTOBAa CUCTEMA MapOKOMIIPEeCiiiHOI MOPO3WJIbHOI KaMepH, 1[0 BUKOPHUCTOBYE XOJIOJ0areHT
R404A Ta xoMIIpecop NOTy>kHicTIo 0,75 KBT, 3 aKIjeHTOM Ha BIUIMB Pi3HUX PiBHIB Pi/IKOT0 XOJIOZ0AT€HTY B pECUBEpi Ha MPOAYKTUBHICTb CHUC-
TEeMH Ta CIIOXXMBAaHHS eHeprii. OiHi€I0 3 OCHOBHMX IIP006JieM IOOYTOBUX MOPO3WJIBHUX KaMep € Ha/MipHe CIIO)KMBaHHS eHeprii, 0co6I1BO
B CHCTeMax, 1[0 He MaloTh MeXaHi3MiB pery/ItoBaHHSA PiZIMHH, TAKUX K pecuBep. {711 ZOCTiPKeHHs 1IbOTo 6yJ10 po3p06JIeHO eKCTIePUMEHTAITb-
Hy YCTaHOBKY /ISl TECTYBaHHS IIIECTH POOOYMX YMOB: OIUH 6e3 pecrBepa Ta IT'SITh 3 Pi3HUM piBHEM 3aIllOBHEHHS PECHBEPA XOJIO0[0areHTOM,
Bit MeHI HiK 0% /10 ToHa/ 60%. EXcriepuMeHTaIbHI pe3ysibTaTH IT0Ka3asiy, 1[0 MOPO3HIbHA Kamepa 6e3 pecuBepa 3adikcyBaia HalBUIIMIL
xoedinierT mpogykrusHOCcTi (COP) 2,55, ajle Tako)k Majia HallBUIIE CIIOKUBAHHS eHepril — 1,90 kBr-roz. HatomicTs KoH(iryparis 3 30% 3a-
TIOBHEHHSM PECHBEPa X0JIO[,0areHTOM IIPO/IeMOHCTPyBaJla ONTUMAaJIbHY MPOAYKTUBHICTD, JOCATHYBIIA 3HMKEHHS TIOTYXHOCTi KOMITpecopa
Ha 47%, HAHIDKIOTO CIIOXKUBaHHS eHeprii (1,01 kBT-rof) Ta TeMIiepaTypy BHIIApHHKA, 110 gocsmia —31°C. Lli mokpalieHHs MOsICHIOIOThCS
CTabiIBHILINM ITOTOKOM XO0JIOZI0areHTY, TOKPAIeHNM IIePEOX0JI0/PKEHHSIM Ta KPAIIMM PETY/II0BAaHHSIM THCKY, 110 3a6€3I1eUyeThCs PECHBEPOM.
BuxopucTaHHs piJHHHOTO pecuBepa 03BOJINJIO 3a6e3eYUTH TUIaBHIIlly TepMOMHAaMiuHy po6oTy, MiHiMi3yroun BTpaTu eHeprii uepes HepiB-
HOMipHUIT po3noAin ¢a3. PesyapraTi ZOCTiHKEHHS CBi[4aTh PO Te, 0 TOYHE HAJTAIITYBAaHHS 3aIIPaBKH XOJIOZOATEHTOM Y pecHBepi Moxke
3HAYHO Mi/[BUIIUTH eHeproeeKTUBHICTb cUcTeMU 6e3 HeoOXiZHOCTi 3HaYHOI repepo6KU OCHOBHUX KOMIIOHeHTiB. Lleit miaxiz mporoHye
TpocTe, HeZjopore Ta eeKTUBHE PillleHHs, 0COOINBO aKTyaJIbHe JIs ITOOYTOBUX Ta HEBEJMKUX KOMEPLiHNX MOPO3UIBHUX KaMep, /e Mpio-
pUTeTaMU € MPAKTUYHICTh Ta JOBOCTPOKOBA €KOHOMIf.

Korro4oBi croBa: ontuMizariist 3ampaBKy X0J0[0areHTOM, JUHAMiKa PiJUHHOTO pecuBepa, e(eKTUBHICTh IIePEOX0I0KEHHST, TPOLYKTHUB-
HiCTh TTO6YTOBOI MOPO3UJIBHOI KaMepH, ITOBe/IiHKa chCTeMHU R404A.
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BUSIBJIEHHS HECITPABHOCTEM OBEPTOBHX MAIINH Y HA®TOXIMIYHII IIPOMUCJIOBOCTI 3 BUKOPHCTAHHSIM
MIJIXO/TY, OCHOBAHOI'O HA INTHBOKOMY HABYAHHI: TABNET - WGAN (c. 90-99)

Muhammad Ikhsan Anshori, Arian Dhini

OG6’eKTOM JIOCJIi/PKEHHS € TIpolieC BUSBJICHHS HECIIPABHOCTEH Y KPUTHYHO BaXUIMBUX 00EPTOBUX MAIIMHAX, 30KpeMa ITapoBHUX TypOiHax
Ta KOMIIPECcopax, 10 IMPaIioTh Y HAPTOXiMiYHOMY BUPOGHIUOMY cepe/ioBUILi. TpaguIiiiHi MeToAM BUSIBIEHHSI HECITPAaBHOCTEH, Xo4a i Ite-
peBipeHi Ta eKOHOMIYHO eeKTHUBHI, HaBPsi/l UM CIIPABJISIIOTHCS 3 CyJaCHUMU IIPOMUCIOBUMHU ITPO6IeMaMu, TAKMMHU SIK 3pOCTAr09a CKJIAHICTD
JITAaHUX JJATYMKIB, AXCOATAHC KJIACiB y 3arycax IIpo BiMOBH Ta moTpe6a B iHTepIpeTariii B pe>KuMi peasibHOro yacy. HeljosaBHi JOCATHEHHS
B IVIMGOKOMY HaBYaHHI ITPOITOHYIOTh NEPCIIEKTHUBHI PillleHHs I[UX 0OMeXXeHb. Y IIbOMY JOCJi/KEHH] ITPOIOHYEThCS iHTErpoBaHa CTPYKTY-
pa, sIKa IO€/IHye IeHepaTHBHO-3MaraabHy Mepexxy Baccepmrreitna (WGAN) i G6amaHcyBaHHS JaHUX Ta TabNet, iHTeprpeToBaHy Mojesib
IJIMOOKOr0 HaBYaHHS, ONTUMI30BaHy [yl TAOJIMYHHUX AAHUX JATYMKiB. MeTO € Ii/[BUIIEHHS TOYHOCTI Ta iHTEepIIPETOBAHOCTI BUSIBJICHHS
HECIIpaBHOCTeH y He36aJaHCOBAHMX, 6araTOBUMipHUX IMPOMHCJIOBHX Habopax AaHUX. BUKOPHCTOBYIOUM iCTOPHYHI JjaHi 3 HadTOXiMiYHOTO
3aBofy (2015-2024), moziesib WGAN-TabNet mpozieMOHCTpyBaJIa BUILY IIPOAYKTHUBHICTb MOPIBHSHO 3 TpaAULiiHUMU Kiacudikatopamu (J10-
rictiuHa perpecist, SVM, XGBoost), gocsirHyBi# TouHOCTI 96,01%, npenusiitHocTi 93,25%, moBHOTH 93,14%, F1-ominku 93,20% Ta AUC-O1jiH-
ku 93,13%. IHTeprperoBaHicTh, 3a6e3nedeHa koMbiHaniero TabNet Ta SHAP-anHasi3y, Jo#aTKOBO BM3HAYMJIA KJIFOYOBi omepamniiiHi 3MiHHI,
1[0 BIUIMBAIOTh Ha BiZIMOBY, TaKi K TeMIlepaTypa OJIMBU Ta LIBUJKICTb ITOTOKY Iasy, IPOIIOHYIOUU MPAKTUYHI BUCHOBKU JjIs1 IIPOIrHO3HOTO
06CTyroByBaHHS. Pe3ysibTaTH MiIKPECTIO0Th, 10 iHTerparis MIMO0KOT0 HaBYAHHS 3 HA/[ifHUM 6GaJlaHCyBaHHSAM JAaHMUX 3HAUHO IOKPAIIye
BUSIBJIEHHSI HECIIPABHOCTEN TaM, [ie TpaJULiliHi MeTo[u He CIIpaljbOBYIOTh, MiATPUMYIOUM IIPAKTUYHE BIIPOBA/KEHHS B CYJaCHUX CUCTEMax
TIPOrHO3HOT'O 06CIYyTOBYBaHHS.

Kurro4oBi croBa: 06epTOBi MalllHY, BUSIBJICHHSI HeCIIpaBHOCTel, n6oke HaB4aHHs, WGAN, TabNet, SHAP, mporao3He 06C/IyroByBaHHS.



