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The object of this study is the process of clustering the fog layer of
the Internet of Things (IoT) with high and ultra-high density.

The task to increase the stability of mobile components in the fog
layer has been solved by modifying the clustering method.

In the process of conducting research, an approach was devised to
form the architecture of the mobile component in the fog layer of the IoT.
The development took into account the decentralization of the fog
layer and the specific features of mobile IoT devices. This has made it
possible to propose a four-level architecture, which, unlike the standard
one, contains separate mobile clusters at the lower level of fog devices.

A model of a mobile cluster of the fog layer has been proposed,
which takes into account the randomness of the mobile IoT devices
movement and is based on the Thomas point process. Unlike existing
models, it takes into account both spatial and stability indicators

of mobile cluster components. This model has made it possible to
modify the standard FOREL clustering algorithm. The modification
was carried out by introducing weight coefficients when finding the
position of the center of the mobile cluster.

The proposed method increases the stability of a mobile cluster

of the IoT fog layer with high and ultra-high density. Studies of the
proposed method have shown that with an increase in the average
relative deviation of IoT devices from the planned movement, the
stability of the mobile cluster structure increases.

The research results can be explained by the approach of the

center of the mobile cluster to its most unstable components. The
proposed method could be used in the clustering of the IoT fog layer
with mobile components. The method is effective when the average
deviation of the movement of IoT mobile devices from the planned
movement is no more than 20 % of the cluster radius.

Keywords: Internet of Things, clustering, mobile device, stabili-

ty, ultra-high density, cloud infrastructure, fog computing.
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The object of this study is an optimization method under con-
ditions when the initial data (parameters of the system or the en-
vironment in which the system operates) are not precisely defined.
The problem that arises in this case is related to the lack of universal
mathematical methods that solve optimization problems under con-
ditions of uncertainty of the initial data. To solve these problems,
approaches are proposed based on the transformation of the initial
fuzzy problems into clear problems of mathematical programming.
In this case, either a solution to the optimization problem "on average"
or solutions obtained for extreme values of inaccurately specified pa-
rameters of the problem are proposed as the desired result. The error
of the resulting solution is unpredictable.

This paper proposes an alternative approach to solving optimi-
zation problems under conditions of fuzzy initial data. The method
is based on the use of a multiplicative convolution of the objective
function of the problem and a set of membership functions of fuzzy
parameters. A feature of the method is that it is stable with respect
to the possible variety of analytical descriptions of the objective




function of the problem and ensures an adequate solution that takes
into account the real uncertainty of the initial data. The fundamen-
tal feature of the method: the technique of its construction and the
computational scheme of its implementation do not depend in any
way on the type, nature, and complexity of the analytical description
of the objective function of the original problem. At the same time,
to implement the proposed optimization procedure, it is sufficient to
have the ability to calculate the value of the objective function on any
set of its variables. It is shown that in all cases the original problem
with fuzzy initial data is transformed into a conventional determinis-
tic optimization problem solved by known methods. An example of
an analytical solution to the problem is given.

Keywords: optimization method, fuzzy initial data, development
of a general approach.
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This study focuses on numerical solutions to control problems
in oscillatory systems consisting of two distinct objects. The primary
issue addressed is the effective modeling and control of oscillations in
these systems, particularly through the interaction of two objects. The
research yields significant results by demonstrating a method to trans-
form the complex boundary value problem into a more manageable
system of ordinary differential equations using the method of straight
lines. The findings reveal the influence of boundary conditions on
the dynamics of an object characterized by distributed parameters.
The results’ unique features include applying Pontryagin’s maximum
principle to solve the associated variational problem, effectively inte-
grating the behavior of both objects in the system. The numerical ap-
proach adopted in this research simplifies the problem and enhances
the precision of the solutions obtained. Moreover, the study examines
the convergence of numerical methods, improving their applicability
to practical scenarios. The computational results demonstrate the
convergence of the functional and show that the gradient projection
method provides a convergent sequence in the control space, even for
ill-posed optimal control problems. The conditions under which these
results are most applicable include scenarios where boundary effects
play a critical role in system dynamics, offering a robust framework
for further investigation and application in real-world systems. This
work significantly contributes to the understanding of oscillatory sys-
tems and provides a foundation for future research in optimal control
strategies, thereby advancing the field of dynamic system control.

Keywords: wave equations, oscillatory processes, method of suc-
cessive approximations, controlled boundary effects.
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The object of the study is a system for electronic circuit simu-
lation using variable tabular bases, which optimizes the calculation
processes in complex circuits. The work addressed the problem of
creating models of electronic circuits with a convenient description
of components in a linear system of equations.

A method for electronic circuit simulation using variable tabular
bases is presented. The problem addressed is improving the efficiency
of simulation of electronic circuits of varying complexity through the
use of two approaches: the General Tabular Model (GTM) and the
Hybrid Model 10 (HM10).

The results obtained demonstrate that the GTM provides a univer-
sal approach to modeling due to the rapid formulation of equations but
leads to an increase in the matrix dimensions. In contrast, the HM10
significantly reduces the number of variables in the equations, although
it requires additional computations to achieve complete results. The sys-
tem architecture includes the ability to change the tabular basis or create
a custom tabular basis to adapt to specific electronic circuit modeling
tasks, thanks to the efficient use of Python libraries such as NumPy.

The features and distinctive characteristics of the proposed sys-
tem are the variability of tabular bases for optimal problem-solving, as
well as the modularity of the system, which ensures its flexibility and
scalability. Additionally, the system allows adding new components
and adapting algorithms to specific scenarios.

The practical application of the results covers educational pro-
cesses, scientific research, as well as automated analysis and opti-
mization of the design of complex electronic devices. The system
is effective for working with complex circuits containing nonlinear
components and provides fast solutions to algebraic equations. The
obtained results showed that for a certain circuit configuration, the
size of the model matrix can be 1.5 to 2 times smaller, which signifi-
cantly reduces the number of calculations.

Keywords: electronic circuit simulation, circuit design, tabular
bases, mathematical modelling, Python, NumPy.
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The object of this study is spectroscopic data from chemical, organic
compounds, and physical experiments, characterized by signal comple-
xity, low signal-to-noise ratio, and significant variability of acquisition
conditions. The problem addressed is to improve the accuracy and sta-
bility of spectral data analysis in the tasks of identification and quantifi-
cation of components, in particular under conditions of noise, variable
baselines, and experimental parameters. The essence of the results is
the designed optimized complex neural network model (CNN+LSTM),
which provides high resistance to noise and variability of experimental
parameters. The constructed neural network model of spectral analysis
achieved concentration prediction accuracy at the level of R*=0.98
with RMSE less than 5%, which significantly exceeds conventional
methods. The implementation includes the use of modern optimizers
for stable learning and software implementation in Python using the
TensorFlow/Keras libraries. The features and differences that made it
possible to solve the problem under consideration include development
of the algorithm of automatic normalization of spectra, construction
of synthetic training data set, adaptation of the model to low signal-to-

noise ratio and resistance to changes under experimental conditions.
The results are explained by the ability of the proposed neural network
architecture to model nonlinear dependences, automatically allocate
relevant features, and compensate for noise effects, which is critical for
working with spectral data. The conditions of use in practice include
pharmaceutical analysis tasks, environmental monitoring, physical and
chemical analysis of complex multicomponent systems, especially with
limited experimental resources and variable external factors.

Keywords: deep learning models, numerical modeling, optimi-
zation method, spectral analysis, signal processing.
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This study explores how dataset complexity affects the perfor-
mance of XGBoost models optimized using Bayesian methods, focus-
ing on datasets characterized by imbalanced class distributions. The
main challenge is accurately identifying minority classes, which are
often misdiagnosed due to the dominance of majority classes, impair-
ing predictive power. Additionally, dataset complexity, as indicated by
the coefficient of variation (14.64 % to 85.68 %), does not consistently
correlate with improved model performance, highlighting the need
for more targeted methods. High-dimensional datasets may not be as
accurate as simpler ones and require the use of advanced approaches.
By using Bayesian optimization, it is possible to fine-tune hyperpa-

rameters and improve classification performance on different types
of datasets. This indicates that the selection of appropriate resampling
techniques to match the characteristics of the dataset is critical, and
that hyperparameter optimization plays an important role in building
models with high accuracy. The applications extend to areas such
as fraud detection and other fields where the categorization of mi-
nority groups is important. Through the use of efficient resampling
techniques and advanced optimization methods, this study offers
a comprehensive solution to the challenges of imbalanced datasets,
enhancing the reliability of machine learning solutions. The variation
in resampling techniques and optimizing model performance metrics
can be attributed to the distribution of classes, the number of features,
the complexity, and the characteristics of the datasets.

Keywords: Bayesian optimization, eXtreme gradient boosting,
imbalanced datasets, complexity of datasets, classification, confusion
matrix, resampling techniques, hyperparameter tuning, performance
evaluation, minority class identification.
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The object of the study is heterogeneous data in organizational-
technical systems. The subject of the study is the process of hetero-
geneous data processing. The problem of this study is enhancing the
efficiency of heterogeneous data processing in organizational-techni-
cal systems while ensuring a predefined level of reliability, regardless
of the volume of incoming data. A method for heterogeneous data
processing in organizational-technical systems has been developed.
The originality of the method lies in the use of additional improved
procedures, which allow:

- achieving the placement of the initial population of agents in
the combined algorithm swarm and their initial position in the search
space, considering the uncertainty level of input data circulating in
the organizational-technical system. This is achieved using correction
coefficients;

- accounting for the initial velocity of each agent in the combined
algorithm swarm, enabling search prioritization in the corresponding
search space (across elements and components of the organizational-
technical system);

- determining the feasibility of decisions in heterogeneous data
processing, considering external factors, which reduces the solution
search time;

- ability to calculate the required computational resources, deter-
mining the additional resources needed in case existing computational
capacity is insufficient.

A practical implementation of the proposed method was tested
on heterogeneous data processing in an operational military task
force, demonstrating: a 14-20 % increase in decision-making efficien-
cy due to the integration of additional procedures; a decision reliabi-
lity level maintained at 0.9.
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dal functions, destabilizing factors, heterogeneous grouping.
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Two-stage helical gearboxes featuring two gears in the second stage
are widely used across various industries. This gearbox design helps
enhanced load capacity, increases consistent force distribution, and
minimizes operational noise. One significant challenge in the design
of this type of gearbox is the simultaneous optimization of multiple
design criteria, including transmission efficiency and overall size. Op-
timizing gearbox design involves more than selecting an appropriate
gear configuration; it necessitates a complete approach that balances
performance with size, ensures sustainable operation, and minimizes
manufacturing costs. This study was conducted to develop a method
for solving the multi-objective optimization problem (MOOP) rela-
ted to the design of a two-stage helical gearbox (TSHG) containing
double gears in the second stage (DGSS). The primary focus is on
two single-objective functions: maximizing gearbox efficiency and




minimizing the gearbox bottom area. This study investigates three pri-
mary design parameters: the gear ratio of the first stage (u,), the gear
width coefficient of the first stage (Xjq1), and second stage (Xjq2). The
optimization process was carried out in two distinct stages. The initial
phase focused on the single-objective optimization problem aimed at
minimizing the gap among the variable levels. The second stage con-
centrated on dealing with the MOOP to identify the optimal design
parameters. The Simple Additive Weighting (SAW) method was em-
ployed to solve the multi-criteria decision-making (MCDM) problem,
while the MEREC technique was utilized to establish the weights of
the criteria. The implementation of SAW in this context introduces
anovel methodology that streamlines the identification of the optimal
solution while enhancing the precision of the outcomes. Moreover,
addressing the MOOP problem in a two-stage approach reduces the
solution process and enhances the precision of the outcomes. The
proposed optimized values of the primary design parameters aim to
enhance gearbox efficiency and maximize installation space, thereby
facilitating potential applications across diverse industries.

Keywords: SAW method, MEREC method, helical gearbox, gear
ratio, gearbox efficiency, gearbox bottom area, MCDM, MOOP.

References

1. Khai, D. Q,, Linh, N. H., Danh, T. H., Tan, T. M., Cuong, N. M,,
Hien, B. T. et al. (2022). Calculating Optimum Main Design Factors
of a Two-Stage Helical Gearboxes for Minimum Gearbox Mass. Ad-
vances in Engineering Research and Application, 314-325. https://
doi.org/10.1007/978-3-031-22200-9_34

2. Jelaska, D. (2012). Gears and Gear Drives. John Wiley & Sons. https://
doi.org/10.1002/9781118392393

3. Le, X.-H., Vu, N.-P. (2023). Multi-Objective Optimization of a Two-
Stage Helical Gearbox Using Taguchi Method and Grey Relational
Analysis. Applied Sciences, 13 (13), 7601. https://doi.org/10.3390/
app13137601

4. Vu, D.-B., Tran, H.-D., Dinh, V.-T.,, Vu, D., Vu, N.-P.,, Nguyen, V.-T.
(2024). Solving a Multi-Objective Optimization Problem of a Two-
Stage Helical Gearbox with Second-Stage Double Gear Sets Using
the MAIRCA Method. Applied Sciences, 14 (12), 5274. https://doi.
org/10.3390/app14125274

5. Dinh, V.-T., Tran, H.-D., Vu, D.-B., Vu, D., Vu, N.-P,, Do, T.-T.
(2024). Multi-Objective Optimization for Finding Main Design Fac-
tors of a Two-Stage Helical Gearbox with Second-Stage Double Gear
Sets Using the EAMR Method. Symmetry, 16 (7), 783. https://doi.
0rg/10.3390/sym16070783

6. Dinh, V.-T., Tran, H.-D., Tran, Q.-H., Vu, D.-B., Vu, D., Vu, N.-P,,
Nguyen, T.-T. (2024). Multi-Objective Optimization of a Two-Stage
Helical Gearbox Using MARCOS Method. Designs, 8 (3), 53. https://
doi.org/10.3390/designs8030053

7. Abuid, B. A., Ameen, Y. M. (2003). Procedure for Optimum Design of
a Two-Stage Spur Gear System. JSME International Journal Series C,
46 (4), 1582-1590. https://doi.org/10.1299/jsmec.46.1582

8. Wang, H., Wang, H.-P. (1994). Optimal engineering design of spur
gear sets. Mechanism and Machine Theory, 29 (7), 1071-1080. https://
doi.org/10.1016/0094-114x(94)90074-4

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Yokota, T., Taguchi, T., Gen, M. (1998). A solution method for op-

timal weight design problem of the gear using genetic algorithms.
Computers & Industrial Engineering, 35 (3-4), 523-526. https://doi.
0rg/10.1016/50360-8352(98)00149-1

Huang, H.-Z., Tian, Z.-G., Zuo, M. J. (2005). Multiobjective optimiza-
tion of three-stage spur gear reduction units using interactive physical
programming. Journal of Mechanical Science and Technology, 19 (5),
1080-1086. https://doi.org/10.1007/bf02984029

Golabi, S., Fesharaki, J. J., Yazdipoor, M. (2014). Gear train optimi-
zation based on minimum volume/weight design. Mechanism and
Machine Theory, 73, 197-217. https://doi.org/10.1016/j.mechmach-
theory.2013.11.002

Patil, M., Ramkumar, P., Shankar, K. (2017). Multi-Objective Opti-
mization of Spur Gearbox with Inclusion of Tribological Aspects.
Journal of Friction and Wear, 38 (6), 430-436. https://doi.org/10.3103/
$1068366617060101

Liu, S., Li, B, Gan, R, Xu, Y., Yang, G. (2023). Multi-Objective Op-
timization of Two-Stage Helical Pairs in Helical Hydraulic Rotary
Actuator Using Ensemble of Metamodels and NSGA-II. Actuators,
12 (10), 385. https://doi.org/10.3390/act12100385

Alam, J., Panda, S. (2021). A comprehensive study on multi-objec-
tive design optimization of spur gear. Mechanics Based Design of
Structures and Machines, 51 (9), 5272-5298. https://doi.org/10.1080/
15397734.2021.1996246

Istenes, G., Polak, J. (2024). Investigating the Effect of Gear Ratio in
the Case of Joint Multi-Objective Optimization of Electric Motor and
Gearbox. Energies, 17 (5), 1203. https://doi.org/10.3390/en17051203
Hung, T. Q., Tung, L. A. (2023). Application of Taguchi Technique and
Grey Relational Analysis for Multi-Target Optimization of Two-stage
Helical Gearboxes. Advances in Image and Video Processing, 11 (6),
372-387. https://doi.org/10.14738/aivp.116.16104

Huy, T. Q., Binh, N. V., Thanh, D. V,, Danh, T. H., Trang, N. V. (2023).
Optimization of a Two-stage Helical Gearbox with Second Stage
Double Gear Sets to Reduce Gearbox Mass and Increase Gearbox Ef-
ficiency. Wseas Transactions on Applied and Theoretical Mechanics,
18, 287-298. https://doi.org/10.37394/232011.2023.18.27

Dinh, V.-T., Tran, H.-D., Bui, T.-D., Vu, D.-B., Vu, D., Vu, N.-P,
Truong, T.-T.-H. (2024). Multi-Objective Optimization of a Two-Stage
Helical Gearbox with Second Stage Double Gear-Sets Using TOPSIS
Method. Processes, 12 (6), 1160. https://doi.org/10.3390/pr12061160
Chat, T., Uyen, L. V. (2007). Design and calculation of Mechanical
Transmissions Systems. Vol. 1. Hanoi: Educational Republishing House.
Dinh, V.-T., Tran, H.-D., Vu, D.-B., Vu, D., Vu, N.-P,, Luu, A.-T. (2024).
Application of a Multi-Criterion Decision-Making Method for Solving
the Multi-Objective Optimization of a Two-Stage Helical Gearbox.
Machines, 12 (6), 365. https://doi.org/10.3390/machines12060365
Hartati, S., Harjoko, A., Wardoyo, R., Kusumadewi, S. (2006). Fuzzy
multi-attribute decision making (Fuzzy MADM). Yogyakarta: Graha
Tlmu, 364.

Keshavarz-Ghorabaee, M. (2021). Assessment of distribution center
locations using a multi-expert subjective-objective decision-making
approach. Scientific Reports, 11 (1). https://doi.org/10.1038/s41598-
021-98698-y



DOI: 10.15587/1729-4061.2025.322263
PO3POBKA METO/IY ®OPMYBAHHS CTIMKOI'O MOBLJIBHOT'O KJIACTEPA TYMAHHOTI'O IIIAPY IHTEPHETY
PEYEH (c. 6-14)

TI. A. Kyuyk, O. O. Moxaes, C. A. Tronenes, M. O. Moxaes, H. I'. Kyuyk, JI. II. Tumomuk, 0. M. Onuuienko, B. B. Tyixyrios,
T. M. Bukosa, B. €. Por

OG6’eKTOM AOCTiPKEHHS € IIpoliec KacTepu3ariii TymanHoro mapy [HTepHety pedeii (I0T) 3 BUCOKOIO i Ha/[BUCOKOIO IIIJIBHICTIO.

BupiuryBaack nmpo6iema miZiBUIEHHS CTIHKOCTI MOGITBHIX KOMITOHEHT TYMaHHOTO IIapy 3a paxyHOK MojuGikariii MeTogy Kiactepu3ariii.

B mpomeci mpoBeieHHS [OCIIiHKEHb PO3PO6ICHMH MifXi/ 10 GopMyBaHHS apXiTeKTypH MOOLIBHOI KOMIIOHEHTH TyMaHHoOro mapy IoT.
TIpu po3poOLi BpaXoByBaIMUCh JIeLleHTPaIi30BaHiCTh TyMaHHOrO IIapy Ta crenudiuHi ocobamBocti Mo6iibHUX prcTpois IoT. Ile 103BoHII0
3aIIPOIIOHYBATH YOTHPHUPIBHEBY apXiTeKTypy, sKa Ha BiIMiHYy Bifi cTaHAZApTHOI MiCTUTH OKpeMi MOOGIbHI KIacTepy Ha HIDKHBOMY piBHI Ty-
MaHHUX IIPUCTPOIB.

3anpornoHoBaHa MOZieJTb MOOGIIBHOTO KJIacTepa TYMaHHOTO 1Iapy, ika BpaXoBYye BUIA/IKOBICTb PyXy MOGiIbHUX pUcTpoiB [oT Ta 6a3yeThb-
cs1 Ha TOuKoBOMY Itponeci Tomaca. Ha BiiMiHy Bifj icHylouMX Moziesiell BOHa BPAaxOBYe SIK IIPOCTOPOBI, TaK i CTIMKICHI MOKa3HMKHA KOMIIOHEHT
MOGIIBHOTO KJ1acTepa. JJaHa Mojesb 03BoJIHIa MOAUGDIKYBaTH CTaHAAPTHUI anropuT™ kiacrepusanil FOREL. Moaudikanist mpoBezeHa 3a
paxyHOK BBeJIeHHSI BaroBUX Koe(imieHTiB Mpy 3HAXO/PKEHH] IOJIOXKEHHS LIEHTPY MOGITBHOTIO KjlacTepa. 3arporioHOBAHUI METO/ IiIBUIITYE
CTiliKicTh MOGLIBHOTO KJIacTepa TyMaHHOro mapy [oT 3 BHCOKOO i HaZIBUCOKOKO IIiIbHICTIO. JJOCTiZPKEHHS 3aIIPOIIOHOBAHOTO METO/Y TTOKa-
314, 110 3 MiIBUILEHHSIM CepeAHbOr0 BiJHOCHOrO BiXWIeHHS IMpUCTpoiB IoT Bij 3amiaHOBAaHOIO PyXy CTiHKiCTh CTPYKTYpPH MOOGiLIBHOTO
KJIacTepa MiBuILyeTbCss. OTpUMaHi pPe3ysIbTaT! AOCTIPKEHHS MOXKHA ITOSICHUTH HAGJIMDKEHHSIM [IEHTPY MOGLIBHOTO KJIacTepa A0 HalOiIbII
HEeCTiKHX 10ro KOMIIOHEHT. 3aITPOIIOHOBaHUI METO/; MOXKHA BUKOPUCTOBYBATH ITPU KJIacTepHu3allil TYMaHHOTO 1apy IHTepHeTy pedeii 3 Mo-
61IBHUMU KOMITOHEHTaMU. MeTof| € eheKTUBHUM TIpU CepeAiHbOMY BiIXUJIEHHI pyXy MOOiTbHUX IpUcTpoiB IoT Bif 3aTylaHOBaHOTO PyXy He
6ibIOMY, HiK 20 % pajiycy K1acrepa.

KorrouoBi cnoBa: IHTepHeT peueif, KiacTepusalis, MOOLIbHUI MPUCTPil, CTIHKiCTh, HaJBHUCOKA LIUIBHICTH, XMapHa iHPPACTPYKTypa,
TyMaHHi 0GYHMCIICHHS.

DOI: 10.15587/1729-4061.2025.322367
PO3POBKA YHIBEPCAJIBHOTO METOJY OIITUMI3BAIII B VMOBAX HEYITKUX BUXITHUX JAHUX (c. 15-21)

JI. T. Packim, O. B. Cipa, JI. B. CyxomuuH, B. B. Kaprierko, B. B. BiraceHko

OG’eKT AOCII/PKEHHS — METOZ, ONTHMI3allil 32 yMOB, KOJIM BUXi/iHI faHi (TTapaMeTpy CUCTeMM UM Cepe/lOBUILA, Y sKiil (yHKIioHye cH-
cTeMa) He BM3HAYEHO TOYHO. IIpo6siema, II0 BUHHKAE IIPH IIbOMY, [TOB’sI3aHA 3 BifICYTHICTIO YHiBepCaJIbHMX MaTeMaTHYHUX METOZIB, IO
BUPILIYIOTh ONTUMIi3alliiiHi 3aBAaHHs B yMOBaX HEBU3HAYEHOCTI BUXIIHUX JaHUX. [IJ1s BUPILlIeHHS [IUX 3aBaHb IPOIIOHYIOTHCS MiIX0AU, 1110
6a3yr0ThCsl HA TIEPETBOPEHHI BUXi/[HUX HEUITKUX 3aBAAHb 0 YiTKUX 3aBAaHb MaTeMaTUYHOTO ITporpamMmyBaHH:. IIpy I[bOMY K IIyKaHHI pe-
3y/IBTAT ITPOITIOHYIOThCS 200 PO3B’SI3aHH 33/]a4i ONTUMI3allii «B cCepelHbOMY», a60 pillleHHsI, OTPUMaHi 1T eKCTPeMaJIbHUX 3Ha4€Hb HETOYHO
3a/laHMX MTapaMeTpiB 3aja4i. [ToMuIKa 0fep)KyBaHOTrO IPY LIbOMY PillleHHSI HEIIPOTHO30BaHa.

¥V po6oTi 3aIIpOIIOHOBAHO AJIBTEPHATUBHUHN Ii/IXi/| 10 BUPIIIEHHS ONTUMI3aliifHNX 3aB/IaHb 32 YMOB HEUiTKOCT] BUXiIHUX JaHUX. MeToz
3aCHOBaHNIi Ha BUKOPHUCTAaHHI My/IbTUIUIIKATUBHOI 3TOPTKHU I1i1b0BOT (DYHKILiT 3a/jaui Ta Ha6opy QyHKIIili HaJIeKHOCTI HEUiTKUX IapaMeTpiB.
Oco6MBiCTh METO/Y B TOMY, IO BiH CTIHKMIT IIJ0/{0 MOXUIMBOTO PO3MAITTSA AHATITUIHHUX ONMMCIB I1i1b0BOI (DYHKIIIT 3a71adi Ta 3a6e31edye oT-
pPUMaHHS aleKBaTHOTO PillleHHs, 1[0 BPAXOBYE pealbHy HEBU3HAYEHICTh BUXIJHUX JaHUX. [I[PUHITMIIOBA OCOGIMBICTh METOAY: CIIOCi6 1oro
o0y/[0BU Ta 0OUMCIIIOBAJIbHA CXeMa Moro peasizallii HisSIK He 3ajIeXKaTh BiJ TUITy, XapaKTepy Ta CKJIaJHOCTi aHAJITUYHOIO OIHCY I[iTbOBOL
yHxuii BuxigHOI 3aga4i. IIpy 1ipomy AuIs peastizariii 3aIporioHOBAaHOI OIITUMI3aI[ifHOT ITPOIelypH JOCTAaTHBO MaTH MOXKJIUBICTb PO3PAXYHKY
3HA4YeHHs LIb0BOI (DYHKIIiT Ha Gyab-sikoMy Ha6opi i1 3mMiHHUX. [Toka3aHoO, 1[0 y BCiX BHUIIa/JjKaX BHXi/[HE 3aBJaHHS 3 HEUITKICTIO BUXiHHX
JIaHUX I1ePETBOPIOEThCS Ha 3BUYAlHY JleTepMiHOBaHy 3a/ady ONTHMi3allii, 1[0 BUPILIyeTbCA BiloMUMHU MeToAaMu. HaBeneHo npukiaz aHa-
JIITUYHOTO PO3B’sI3aHHs 33/1a4i.

KorrouoBi ciroBa: Metof onTUMi3aliii, HeUiTKi BUXigHi JaHi, po3poOKa MmigXoxy.
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PO3POBKA I PEAJII3AIIIA YHICEJIBHOT'O IIIAXOAY AJIA OIITUMAJIBHOT'O YIIPABJITHHA KOJIMBAHHAMMU
V3B’ I3AHUX CUCTEMAX 3 PO3IIOAIVIEHUMU TA 30CEPE/DKEHUMMU ITAPAMETPAMM (c. 22-29)

Kamil Mamtiyev, Ulviyya Rzayeva, Aygun Abdulova

JloctipKkeHHsT TPUCBSIUEHE YMCEeIbHUM PillleHHSIM 3a7ia4 YIIPaBIiHHS B KOJIMBAJILHUX CUCTEMAX, 1[0 CKJIAZIAI0THCS 3 IBOX Pi3HUX 00 EKTIB.
OCHOBHUM 3aB/JaHHSIM € e)eKTHBHE MOZIETIOBAHHS Ta YIIPABJIiHHA KOJIMBAaHHSIMH B IIMX CHCTEMaX, 30KpeMa, 4epe3 B3aEMOZII0 /[BOX 00 EKTIB.
B xozi mociigpkeHHs OTpUMaHi 3HaJylli pes3y/IbTaTH, JeMOHCTPYIOYM METOZ IepPeTBOPeHHs CKJIaZHoi KpaiioBoi 3ajayi B Ginbll KepoBaHY
CHCTeMy 3BHYAIHUX JU(epeHIiaTbHIX PiBHIHD 3 BUKOPUCTAHHAM MeToAy Ipsimux. OfepykaHi /jaHi TTOKa3yroTh BIUIMB IPAaHUYHUX YMOB Ha
JIMHAMIKy 00’€KTa, 110 XapaKTepU3YEThCS PO3IIO/LJICHUMHU ITapaMeTpaMi. YHIKaIbHICTh PE3YJIbTaTiB IOJISATAa€ B 3aCTOCYBaHHI IPUHIIUITY MaK-
cuMyMy IIoHTpsIriHA U151 BUpillIeHHs TTOB’s13aHO]1 BapialfifiHoi 3a/1a4i, 110 103BosIsie e(peKTUBHO iHTerpyBaTH IOBEiHKY 000X 00’ €KTIiB Y CHCTEM.
TIpuiiHATUil YKceJbHUI MiAXif crpollye 3aBAaHHSA i MiBUIIYye TOUHICTh OfepXKyBaHUX pilleHb. Kpim Toro, y JocmigpkeHH] po3miafaeTbes
30DKHICTb YKMCeJTbHUX METO/iB, 110 TOKpAIIlye IX 3aCTOCOBHICTb y MPAKTUYHUX ClieHapisix. Pe3yabraTi 064MCIeHb IeMOHCTPYIOTh 361KHICTh
(yHKIiOHATY i ITOKa3yIOTB, [0 METO/ MPOEKIIil rpa/jieHTa 3a6e3medye 361KHy TOCTIiJOBHICTb B ITPOCTOPi yIIPABJIiHHS HABITh /I HEKOPEKTHO



TTOCTABJIEHNX 33/1a4 ONITHMAJIBHOTO YIIPABJIiHHSA. YMOBH, 3a SIKUX IIi pe3y/IbTaTH € Hall6iIbII 3aCTOCOBHUMH, BKJIFOUAIOTh CIIEHApii, fie Kpaiiosi
eexTu BifiirpaloTh KJIIOUOBY POJIb Y JUHAMIII CUCTeMU, Ha/lal0uU HAJiliHy OCHOBY /iJIsl IIOAAJIBIIOTO BUBUYEHHS Ta 3aCTOCYBaHHS B PeaIbHUX
cucreMax. /laHa po6oTa 37iICHIOE 3HAaUHHUI BHECOK y PO3YMiHHS KOJIMBAJBbHUX CUCTEM i 3a6e311edye OCHOBY ISt MAalOyTHIX JJOCTiKEHb B 00-
J1acTi cTpareriii ONTUMAIBHOTO YIIPABIiHHS, CIPUSIOYN PO3BUTKY 00JIaCTi YIIPABIiHHS JMHAMIYHUMU CHCTEMaMH.

KurrouoBi coBa: XBUIBOBI PiBHSIHHSA, KOJIMBaJIbHI ITPOLIECH, METO/ TTOCTiZJOBHIX HabIMKeHb, KePOBaHi KpaiioBi edexTu.
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PO3POBKA CHUCTEMHY MOJEJIOBAHHS EJIEKTPOHHHX CXEM 3 BUKOPHUCTAHHSIM 3MIHHUX TABJTUTYHUX
BA3MHCIB (c. 30-40)

K. B. XapueHko, O. 0. Be3Hocuk, . I. Kopaauescbkuii, b. B. Byiax, B. C. IpemeHKo

OG6’eKTOM JIOCJIi/[PKEHHS € CHCTeMa MO/IeIIOBaHHs €JeKTPOHHUX CXeM i3 BUKOPUCTaHHAM 3MiHHUX TaGJMYHMUX 6a3uciB, 10 /103BOJIsE
ONITHUMIi3yBaTH IIPOLIECH PO3PAXyHKIB Y CKIaJHUX cXeMax. Y po6oTi BUpillyBaIack mpobiemMa CTBOPEHHS MO/iesIeil eJIeKTPOHHIX CXeM 3i 3pyd-
HMM OITMCOM KOMIIOHEHTIB B JIiHilHi} crcTeMi piBHSAHB.

IIpezcTaBIeHO MiJXi 0 MOJE/IIOBAHHS €JEKTPOHHHUX CXeM 3 BUKOPHUCTAHHSIM 3MIiHHUX TabGaMIHUX 6asucis. IIpobiema, 1o BUpinIy-
BasIacsl, OJIATa€e y MiZIBUICHHI e()eKTUBHOCTI MOZIETIOBAHHS €JIEKTPOHHUX CXeM Pi3HOI CKJIQ/[HOCTI IIJIIXOM BUKOPUCTaHHS JBOX ITiZIXOZiB:
3aranpHoI TabiyHoi Mogesi (3TM) Ta TiGpugHoi mogei 10 (TM10).

OTpyMaHi pe3y/bTaTH JeMOHCTPYIOTh, 1o 3TM 3a6esmneuye yHiBepcaabHUIT Mi/Xi/] 0 MOZETIOBAHHS 3aB/SKN MIBUKOMY (hOPMyBaHHIO
PiBHSIHB, ajie IPU3BOAUTS /10 36LIbLIEHHS po3MipHOCTi MaTpuIlb. HaromicTs TM10 03BOJIsIE 3HAYHO 3MEHIIUTH KiIBKICTb 3MiHHUX Y PiBHSIH-
HSAX, X04a 1oTpedye AOAATKOBUX OGYMCICHD /ISl IOCATHEHHS TOBHUX Pe3ybTaTiB. [0 apXiTeKTypy CUCTeMH 3aKJIa/leHO MOXKJIMBICTD 3MiHIO-
BaTH TabIMYHUI 6a3yc a60 CTBOPIOBATH BJIACHUI TaGIMYHUI 6a3uC I ajlanTallil 0 KOHKPETHUX 33/ja4 MOJIC/IIOBAHHS €JIEKTPOHHHX CXEM
3aB/sIKU e()eKTHBHOMY BUKOPHUCTaHHIO 6ibmioTek Python, Takux sik NumPy.

Oco6IMBOCTSIMU Ta BiMiHHIMH PHICAaMU 3aIIPOITIOHOBAHOI CICTEMH € BapiaTUBHICTh TAGIMYHNX 6a3HCiB /711 ONITHMAIBHOTO BUPIIIEHHS
3a/1a4, a TAKOXK MOZIY/IbHICTb CUCTEMH, 1110 3a6e311euye i THy4KicTh Ta MacuTaboBaHicTh. TaAKOXK CHCTEMa JJ03BOJISIE I0[ABATH HOBI KOMIIOHEH-
TH Ta aJalTyBaTHA aJrOPUTMHU IIii KOHKPETHI CLieHapil.

Cdepa IpaKTUUHOIO BUKOPUCTAHHSI OTPMMAHUX Pe3y/IbTaTiB OXOILIIOE HaBYa/IbHI IIPOIeCH, HayKOBi AOCIIi/PKEHHs, a TAKOXK aBTOMaTU-
30BaHMI aHAJII3 Ta ONTHMI3AIliI0 TPOEKTYBAHHS CKJIQJHUX €JIEKTPOHHUX IPUCTpoiB. CucTteMa eheKTHBHA B yMOBax poOOTH 3i CKJIQJHUMU
cXeMaMH, 110 MiCTATh HeJTiHilHI KOMITOHEHTH, i 3a6e31edye IIBUAKE PO3B’sI3aHHS anre6paiuHuX piBHAHb. OTpUMaHi pe3ysbTaTH ITOKa3aJIHn,
1110 /I/Is1 IEBHOTO CKJIAZly CXeM PO3Mipy MaTpuIli Mozesii Mox<yTb OyTH B 1.5-2 pa3y MEHIINMH, 1[0 CYTTEBO 3MEHIIYE KiJbKICTh PO3PaxXyHKiB.

Kurro4oBi coBa: Mo/e/IOBaHHS €JIEKTPOHHUX CXeM, CXeMOTeXHiKa, TabIMyuHi 6a3ucH, MaTeMaTHYHe MOZieIFoBaHHsA, Python, NumPy.
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PO3POBKA KOMBIHOBAHOI MOJIEJII HEMPOMEPEXKI JIJI1 EGEKTUBHOI'O CIIEKTPOCKOIIIYHOI'O AHAJII3Y (c. 41-51)

10. 0. Bisrak, A. M. Pe6san, P. 0. Byuyk, II. I1. ®emopka

OG6’eKTOM JIOCJIi/IKEHHA € CIEeKTPOCKOMivHi JjaHi XiMiYHMX, OpraHiyHUX CIIOIYK Ta (Di3MYHUX eKCIIEPUMEHTIB, 1[0 XapaKTepU3yIThC
CKJIaJ{HICTIO CUTHAJIiB, HU3BKUM CITiBBiZIHOIIEHHAM CHUT'HAJI/IIYM i 3HAUHOI0 BapiaTMBHICTIO yMOB 3HiMaHH:. [Ipo6sema, 1[0 BUpinTyBasacs,
- MiZIBUIIIEHHs TOYHOCTI Ta CTIKOCTI aHaUTi3y CIIeKTpaIbHUX JAaHUX Y 33/ja4ax iieHTHdiKarlii Ta KiTbKiCHOro BU3HaUYeHHS! KOMITOHEHTIB, 30Kpe-
Ma 32 YMOB IIyMy, 3MiHHUX 6a30BUX JIiHili Ta eKCIIepUMEeHTAIbHUX MTapameTpiB. CyTb OTpUMaHUX Pe3y/IbTaTiB MOJSATae y po3pobiii onTUMi30-
BaHOI KOMILJIEKCHOI Moziesti Heiipomepeski (CNN+LSTM), sika 3a6e31iedye BUCOKY CTifIKiCTb /10 IIyMy Ta BapiaTMBHOCTI eKCIIePUMEHTAIbHUX
napamerpiB. Po3poGiieHa HelipoMepe)keBa MOJIE/Ib CIIEKTPAIbHOTO aHaJli3y 40CsIIIa TOYHOCTI IPOrHO3yBaHHsI KOHIIEHTpallii Ha piBHi R*=0.98
npu RMSE meH1ue 5 %, 1110 3Ha4HO IepeBepllye TpaAuLliiiHi MeTogu. Peaisalisi BKIro4ae BUKOPUCTAHHS Cy4aCHUX ONTHMI3aTOpiB J/Is CTa-
6iJIbHOr0 HaBUYAHHS Ta IporpaMHe BIpoBapreHHs Ha Python i3 3acrocyBanusaM 6i6riorek TensorFlow/Keras. Oco6uBocTi Ta BigmMiHHOCTI,
SIKi J03BOJIMJIM BUPIIIUTU 3a3HAa4YEHy MPOo06JIeMY, BKIIOUAIOTh pO3pOOKY aITOPUTMY aBTOMATUYHOI HOpMaJIi3allii CIIeKTpiB, CTBOPEHHS CHTe-
TUYHOT'O HAaBYAJIBHOIO HAbOpy AAHUX, aJJalTaIlif0 MOZEIi 10 HU3bKOTO CITiBBiTHOIIEHHS CUTHAJI/IIYM i CTiHKicTh 10 3MiH eKCIIepUMEeHTAIIb-
HUX yMOB. OTprUMaHi pe3y/IbTaTi MOACHIOIOTHCA 3/JaTHICTIO 3aIIPOIIOHOBAHOI apXiTEKTypH HeiipoMepexki MofieIoBaTU HeJliHilHi 3a/1eKHOCT],
aBTOMAaTUYHO BUAIJISATH PeJI€BAaHTHI 0O3HAKM Ta KOMIIEHCYBATH LIyMOBi BIUIMBY, IO € KPUTUIHUM JJII pOOOTH 3i CHIEKTPAIbHUMH JaHUMU.
YMOBM BUKOPHCTaHHS Ha MPAKTUILi BKJIIOYAIOTh 3a/1a4i (hapMalleBTUYHOr0 aHaJIi3y, eKoJIOTiYHIII MOHITOPUHT, (Gi3sU4YHMI Ta XiMiYHMIT aHAaTi3
CKJIQZTHUX 6araTOKOMIIOHEHTHUX CHCTEM, OCOOJIMBO 32 0OMEKEHHX eKCIIepUMEHTATbHUX PECYPCiB i 3MiHHUX 30BHIIIHIX (haKTOpiB.

KorrouoBi ciioBa: Mogiesti IIn60KOro HaBYaHHST, YHCeJIbHE MOZIEJTIOBAHHSI, METO/] ONITUMI3allii, CIEKTpaJIbHUI aHai3, 06poOKa CUTHAJIB.
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BHU3HAYEHHA BIIJIMBY CKJIATHOCTI HABOPIB TAHUX ITP BUKOPHCTAHHI METOAY XGBOOST HA OCHOBI
BAMECIBCHKOI OITUMIBAIIT HA EPEKTUBHICTH KJIACUPIKAIII HABOPIB JAHUX 3 HE3BAJIAHCOBAHUM
PO3IIOAIIOM KJIACIB (c. 52-63)

Sutarman, Putri Khairiah Nasution, Katrin Jenny Sirait, Cindy Novita Yolanda Panjaitan

VY nociifykeHHI po3MISIAeThCsl BIUIMB CKJIAJHOCTI Habopy JaHUX Ha IPOAYKTUBHICTE Mozeseit XGBoost, oNTUMi30BaHUX 32 [JOIIOMOI0OI0
6aifeciBCbKUX METO/[iB, IPUAIISIOUN OCHOBHY yBary HabopaM JJaHHX 3 He30aTaHCOBAHMM PO3IIOZiIOM KIaciB. [0I0BHUM 3aBAAHHSAM € TOUHE
BU3HAYEeHHsI KJIaciB MEHIIIOCT], sIKi 4acTo KIacHU(iKyIOThCSl HEIIPAaBUJILHO Yepes IepeBaykaHHs KIaciB OiIbIIOCT], 110 3MEeHIIIy€e IPOrHOCTUYHY
31aTHICTh. KpiM Toro, ckiiajHicTh HabOpy AaHUX, Ha Ky BKa3ye KoedirieHT Bapiawuii (Big 14,64 % 10 85,68 %), He 3aBX/I1 KOPEJIFOE 3 ITOKpa-
LIEHHSM IIPOAYKTUBHOCTI MOZEJI, 110 CBIIMMUTH PO HeOoOXiHICTh 3aCTOCYBaHHS GL/IBII I1iIecIIpIMOBAHIX METOZIiB. Bicokopo3MipHi HaGopu
JIaHUX MOXKYTb OyTH MEHIII TOUHUMM, HiXK IIPOCTilll, i BUMaratoTh BAKOPUCTaHHA Cy4acHUX MiZIX0ZiB. 3acTocyBaHHs OalieciBcbkoi onTrMizarii
JI03BOJISIE 320€31I€YNTH TOYHE HAJIAIITyBAaHHS TillepIrapaMeTpiB Ta Mi[BUIINTH e(eKTUBHICTh KaacubiKariii 151 pisHUX THIIB Ha6OPiB JaHUX.



Ile BKazye Ha Te, 0 BUOip HaJIXKHUX METO/[iB ITOBTOPHOI BUOIPKH BiZITIOBIJHO /10 XapaKTEePHUCTUK HAOOpy JAHNX Ma€ BUpilIaJbHe 3HAYEHHS,
a onTUMizaliis rinepriapamMeTpiB Biflirpae BaXKJIMBY POJIb y ITOOY/[0Bi BUCOKOTOUYHMX MOZieseil. 3aCTOCyBaHHS JJAHOTO IIIXO/Y OXOILIIOE TaKi
o61acTi, SIK BUSIBJIEHHS LIaXpaiicTBa Ta iHIIi cepH, B AKUX BAUIMBE 3HAUEHHS Ma€ KIacH(iKallisi TPy MEHIIOCTI. 3aB/AsIKi BUKOPUCTAHHIO
e(heKTUBHIX METO/IiB ITOBTOPHOI BUGIPKH Ta Cy4aCHUX METOZIB ONTHUMI3allil JaHe JOC/Ti/PKeHHS IIPOIIOHY€e KOMILJIEKCHE BUPILlIeHHS 3aB/IaHb,
TIOB’S13aHUX 3 He30aJaHCOBAaHMMHU HAa00paMU JaHUX, Ii/[BUIIYIOUN HAZ{MHICTh pillleHb /1 MAIIMHHOTO HaBYaHHs. BigMiHHOCTI B MeTozax
TTOBTOPHOI BUOIPKM Ta ONTHUMIi3alii MOKAa3HUKIB MPOAYKTUBHOCTI MOZieIell MOXKyTh GYyTH 3yMOBJIEHI PO3IIOZLIOM KJIaciB, KiTBKIiCTIO O3HAK,
CKJIaJIHICTIO Ta XapaKTepPUCTHUKaMH HaOOPiB JJaHUX.

KurrouoBgi cyroBa: 6afieciBchKka ONTUMIi3allis, eKCTpeMaTbHUM TPajlieHTHHU GyCTHHT, He36aIaHCOBaHI HAGOPH AAHUX, CKJIQ/IHICTh HA60PiB
JlaHUX, KJacuikanis, MaTpuls HEeBiAIOBIAHOCTEH, METOAN ITOBTOPHOI BUGIpKY, HAJIAIITYBAaHHS TillepiapaMeTpiB, OIiHKa TPOJYKTHUBHOCTI,
BU3HAYEeHHsI KJIACiB MEHIIOCTI.
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PO3POBKA METOJY OBPOBKU 'ETEPOTEHHUX TAHUX B OPTAHIBAIIITHO-TEXHIYHUX CUCTEMAX (c. 64-71)

Salman Rasheed Owaid, C. O. KamkeBuy, A. B. Illmmanskwuii, I. /. Pagzisinos, O. 5. CoBa, A. O. 3apyGeHko, A. O. BepeTHOB,
P. P. JIazyra, O. O. Hockos, A. C. BosHu1sa

O6’eKTOM JOCIiZPKEHHSI € TeTeporeHHi AaHi B opraHizaniifHo-TexHiUHMX cucTeMax. [IpefiMeToM JOCIi/KeHHs € Mpoliec 00pOOKU reTe-
poreHHUX JaHUX [Ipo6eMa AaHOTO JOCIIi/KEHHS — Ii/[BUIIEHHS ONepaTUBHOCTI 06pPOOKY reTeporeHHUX JaHWUX B OpPraHi3amiifHO-TeXHIYHNX
cucTeMax IpH 3abe3leueHHi 3a/1aHO0i JOCTOBIPHOCTI He3aJIe)KHO Bifi 0OCATIB JaHUX, sIKi HA/IXOAATH Ha 1i BXiz. IIpoBefieHO PO3pOOKy MeTOxy
06pOOKH reTepOreHHUX JAHUX B OPTaHi3amiifHO-TeXHIYHMX cucTeMax. OpUTiHAIbHICTD METO/Y ITOJISTAE Y BUKOPUCTAHHI JOAATKOBHUX YZOCKO-
HaJIEHUX IIPOLeSyp, SIKi 103BOJISIOTh:

— IOCST'TH BUCTaBJIEHHS ITI0YaTKOBOI MOIJIALl areHTiB 3rpai KOMOiHOBaHOI'O AJITOPUTMY Ta iX BHXiZiHe IT0JI0YKEeHHS Ha IUIOIIMHI MMOIIyKy
3 BpaxyBaHHSIM CTYII€HIO HEBU3HAYEHOCTI BUXIJHUX IaHUX IO iH(opMallito, sika IIUPKY/II0e B OpraHi3aniliiHo-TexHiuHiit cucremi. Lle gocsra-
€ThCSI 33 paXyHOK BUKOPHCTaHHS Bi/JIIOBiIHAX KOperyBaJIbHUX KoedillieHTiB;

- BPaXoOByBaTH IOYaTKOBY HMIBU/KICTh KOXKHOTO 3 areHTiB 3rpal KOMOGIHOBAaHOTO aJTOPUTMY, UMM JIOCATAETHCS MOXJIMBICTH BU3HAYaTH
MPiOpUTETHICTH MONIYKY Y BiAIIOBIHI# MIOIMHI ITONIYKY (110 eJIeMeHTaM i CKJIaZloBUM YaCTMHAM OpraHi3aniliHO-TeXHIYHOI CUCTEeMM);

— BU3HAYAETHCS MIPUAATHICTD IPUMHATHX PillleHb MPH 06poOIli reTepOoreHHUX JaHUX 3 ypaXyBaHHSIM CYKYITHOCTi 30BHILIHIX (aKTOpiB,
YMM 3MEHIIYEThCS Yac MOIIYKY PillleHHs;

— MOXUIMBICTIO pO3paxyHKY HeoOXi/{HOI KiJIbKOCTi 0GUMCITIOBAIBHUX PECyPCiB, SKMX HEOOXiZHO 3aIyYUTH Y pa3i HEMOXUINBOCT] IIPOBeZIEH-
HsI PO3PaxyHKiB HATBHIMH OOUNCIIOBAIBHIMU PecypcamH.

TIpoBezieHMII IPUKJIAJ, BAKOPUCTAHHS 3aIIPOIIOHOBAHOTO METOAY Ha IPUKJIa/i 06pOGKU reTeporeHHUX JJaHMX B ONEPaTUBHOMY yIPyIIO-
BaHHI BiliCbK (CHUI), IKU#A [TOKA3aB IIi/[BUIIIEHHS OTIEPATUBHOCTI MPUIHSTTS pilleHb Ha piBHI 14—20 % 3a paxyHOK BUKOPUCTAHHSI I0ATKOBUX
MIpoIieyp Ta 3a6e3Ie4eHHs JJOCTOBIPHOCT] NPUITHATHX pillleHb Ha piBHI 0.9.

KurrouoBi cyroBa: pisHOTHUIIHI ZjaHi, yHiMogaIbHi QyHKIIT, MyTbTUMOAAIbHI (yHKL|T, AecTabinisyrodi (hakTopH, pi3HOpiZHE YrpyOBaHHSI.
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BATATOOB €KTUBHA OIITUMI3AIIIA JJBOCTYIIEHEBOI IIVJITHIPUYHOI KOPOBKHY IEPEJIAY 3 IIOABIMTHIMHU
MHEPEJAYAMU HA JPYTOMY CTYIIHI 3 BUKOPUCTAHHSIM TEXHIKY OWJIKU JJI 3SMEHIIEHHS IUIOINI JHUIIA TA
NIIBUITEHHS EGEKTHBHOCTI (c. 72-80)

Binh Duc Vu, Hung Quoc Tran, Thanh Van Dinh, Trang Van Nguyen, Minh Khac Nguyen

JIBOCTyMiHYACTi HUJIIHAPAYHI PeAYKTOPU 3 ABOMA IIepeAadaMy Ha APYroMy CTyIeHi INMPOKO BUKOPUCTOBYIOTbCS B Pi3HUX Tajly3sX IIPO-
MUCJIOBOCTI. LI KOHCTPYKIisl KOPOOKH Iepeziad AoroMarae 30iIbINTY BAaHTXKOMIAHOMHICTD, 361/1blye piBHOMIpHMI po3noin cui i MiHi-
Mi3ye po6ounii myMm. OfHi€0 3 BAXKJIMBUX IIP06JIeM Yy po3poOIii IbOT0 THUITY KOPOOKH Iepesiad € OffHOUYacHa ONTHUMI3allist KiIbKOX ITPOEKTHUX
KpUTepiiB, BKIIOYa0un e(eKTUBHICTh TPAaHCMICIT Ta 3arayjpHUi po3mip. ONTHMIi3alis KOHCTPYKIIil KOPOOKH Iepezad Iepejbadae Gisblie,
HbK BUGIp BifnoBigHOi KoHGirypanii kKopo6ku Iepezay; Le noTpe6ye OBHOTO IIJXOAY, SIKHil 36aJaHCOBYE NPOAYKTUBHICTD i3 po3mipom,
3a6e3redye cTabiIbHY po60TY Ta MiHiMi3ye BUpoOGHMYi BuTpatu. Lle focstifkeHHs G0 IIPOBEIeHO AJIsl pO3POOKN METO/y PO3B’sI3aHHS 3a/a4i
GararoriiboBoi onrumizariii (MOOP), 1OB’s13aHOT 3 KOHCTPYKIIIEI0 JBOCTYIIEHEBOI LMJIiHAPUYHOI KopoOku nepepad (TSHG), mo micTuth
roziBiitHI mepemayi Ha gpyromy cryreHi (DGSS). OcHOBHA yBara MpU/ISIETHCS BOM €IUHUM ILIIISIM: MakcuMizalil e)eKTUBHOCTI KOPOOKHU
repeziad i MiHimizanii mromi gHUIA KOPOOKHM Iepefad. Y LbOMY AOCITIPKEHHI OCTiZPKYIOTBCS TPY OCHOBHI KOHCTPYKTHBHI ITapaMeTpHu:
Tepe/iaBajibHe YHMCJIO MEPUIOTO CTyreHs (u;), Koe(il[ieHT MIMpPUHU Tepefadi mepuioro cryrneHs (Xpq1) i Apyroro crymens (Xpq»). ITporec
ontuMizariil MpoBOAMBCS B iBa OKpeMi etary. IlogaTkoBa asa Gysa 30cepe/KeHa Ha 3ajiadi ONTHMi3allii 3 0/iHi€EI0 MEeTO0, CIIPSIMOBAHOIO Ha
MiHiMi3alito po3puBy MK piBHSIMU 3MiHHUX. [Ipyruii eran OyB 30cepepkeHnii Ha po6oTi 3 MOOP /11 BUSHAUEHHS ONITUMAJIbHUX ITapaMeTpiB
TIPOeKTy. MeTo/| TIPOCTOr0 aUTUBHOTO 3BaXKyBaHHA (SAW) BUKOPUCTOBYBABCH /IS BUPIIIeHHs ITPO6IeMU 6araToKpUTepialbHOTO IIPUIHST-
11 piteHb (MCDM), Tozi six Metos, MEREC BUKOpPHCTOBYBABCS /IS BCTAHOBJICHHS Bar KpuTepiis. BripoBa/pkeHHsT SAW y IbOMY KOHTEKCTi
TIpeJICTaBJIsIe HOBY METO/[0JIOT110, 5IKA CIIPOIIYeE imeHTH(iKaI[il0 OIITHMAaIBHOTO pillleHHs], OHOYACHO IIiIBUIIYIOUU TOUYHICTh pe3ysbTatiB. Kpim
Toro, BUpimeHHs mpobsemu MOOP y BoeTaIHMI MiAXiZ CKOpOUye MpoIec BUPIIeHHS Ta Mi/IBUIIYE TOYHICTh pe3y/IbTaTiB. 3allporoHOBaHI
ONTUMi30BaHi 3Ha4ueHHsI OCHOBHUX KOHCTPYKTUBHUX ITapaMeTpiB MaloTh Ha MeTi IMiABUIUTH epeKTUBHICTb KOPOOKU Iepezad i MakcuMisyBa-
TH NIPOCTIp JJIs1 yCTAHOBKY, TUM CAMUM ITI0JIETLIYIOYH TIOTeHIIiliHe 3aCTOCYBaHHS B Pi3HUX ray3sX IIPOMUCIOBOCTI.

Kirrouosi cioBa: metoz SAW, metoq MEREC, nuingpuyHa KopoOKa nepefiad, nepegasanbHe yncio, KK/ kopoOky nepenad, JHUILE
Kopo6ku nepegad, MCDM, MOOP.



