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This paper reports an improved method for processing the image
of a vehicle’s license plate when shooting with a smartphone camera.
The method for processing the image of a vehicle’s license plate in-
cludes the following stages:

— enter the source data;

— split the video streaming into frames;

— preliminary process the image of a vehicle’s license plate;

— find the area of a vehicle’s license plate;

— refine character recognition using the signature of a vehicle’s
license plate;

— refine character recognition using the combined results from

frames in the streaming video;

— obtain the result of processing.

Experimental studies were conducted on the processing of im-
ages of a vehicle’s license plate. During the experimental studies,
the license plate of a military vehicle (Ukraine) was considered.
The original image was the color image of a vehicle. The results
of experimental studies are given. A comparison of the quality of
character recognition in a license plate has been carried out. It was
established that the improved method that uses the combined results
from streaming video frames works out efficiently at the end of the
sequence. The improved method that employs the combined results
from streaming video frames operates with numerical probability
vectors.

The assessment of errors of the first and second kind in process-
ing the image of a license plate was carried out. The total accuracy
of finding the area of a license plate by known method is 61 % while
the improved method’s result is 76 %. It has been established that
the minimization of errors of the first kind is more important than
reducing errors of the second kind. If a license plate is incorrectly
identified, these results would certainly be discarded at the character
recognition stage.

Keywords: image processing, license plate, vehicle, character
recognition, smartphone camera.
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The work is devoted to the description of the development of
compression algorithms for hyperspectral aerospace images based on
discrete orthogonal transformations for the purpose of subsequent
compression in Earth remote sensing systems. As compression algo-
rithms necessary to reduce the amount of transmitted information,
it is proposed to use the developed compression methods based on
Walsh-Hadamard transformations and discrete-cosine transforma-
tion. The paper considers a methodology for developing lossy and
high-quality compression algorithms during recovery of 85 % or
more, taking into account which an adaptive algorithm for com-
pressing hyperspectral Al and the generated quantization table have
been developed. The existing solutions to the lossless compression
problem for hyperspectral aerospace images are analyzed. Based
on them, a compression algorithm is proposed taking into account
inter-channel correlation and the Walsh-Hadamard transformation,
characterized by data transformation with a decrease in the range of
the initial values by forming a set of channel groups [10-15] with
high intra-group correlation [0.9—1] of the corresponding pairs with
the selection of optimal parameters. The results obtained in the
course of the research allow us to determine the optimal parameters
for compression: the results of the compression ratio indicators were
improved by more than 30 % with an increase in the size of the pa-
rameter channels. This is due to the fact that the more values to be
converted, the fewer bits are required to store them. The best values
of the compression ratio [8—12] are achieved by choosing the number
of channels in an ordered group with high correlation.

Keywords: hyperspectral aerospace images, compression algo-
rithm, discrete transformations, compression ratio, discrete-cosine
transformation, Walsh-Hadamard.
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Modern systems have been focusing on improving the quality of
life for people. Hence, new technologies and systems are currently
utilized extensively in different sectors of our societies, such as edu-
cation and medicine. One of the medical applications is using com-
puter vision technology to help blind people in their daily endeavors
and reduce their frequent dependence on their close people and also
create a state of independence for visually impaired people in con-
ducting daily financial operations. Motivated by this fact, the work
concentrates on assisting the visually impaired to distinguish among
Traqi banknotes. In essence, we employ computer vision in conjunc-
tion with Deep Learning algorithms to build a multiclass classifica-
tion model for classifying the banknotes. This system will produce
specific vocal commands that are equivalent to the categorized
banknote image, and then inform the visually impaired people of the
denomination of each banknote. To classify the Iraqi banknotes, it is
important to know that they have two sides: the Arabic side and the
English side, which is considered one of the important issues for hu-
man-computer interaction (HCI) in constructing the classification
model. In this paper, we use a database, which comprises 3,961 image
samples of the seven Iraqi paper currency categories. Furthermore,
a nineteen layers Convolutional Neural Network (CNN) is trained
using this database in order to distinguish among the denominations
of the banknotes. Finally, the developed system has exhibited an ac-
curacy of 98.6 %, which proves the feasibility of the proposed model.

Keywords: big data, convolutional neural network, multi-class
classification, paper currency classification, Iragi banknotes, image-
to-vocal, deep learning.
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The article presents an analysis of a non-standard approach to the
segmentation of textural areas in aerospace images. The question of the
applicability of sets of textural features for the analysis of experimental
data is being investigated to identify characteristic areas on aerospace
images that in the future it will be possible to identify types of crops,
weeds, diseases, and pests. The selection of suitable algorithms was
carried out and appropriate software tools were created on Matlab
2021a and in the software package for statistical analysis Statistica 12.

The main way to extract information is to decrypt images, which
are the main carrier of information about the underlying surface. The
main tasks of texture area analysis include selection and formation of
features describing textural differences; selection and segmentation
of textural areas; classification of textural areas; identification of an
object by texture.

To solve the tasks, spectral brightness coefficient (SBC), Nor-
malized Difference Vegetation Index (NDVTI), textural features of
various crops and weeds. Much attention will be paid to the develop-
ment of software tools that allow the selection of features describing
textural differences for the segmentation of textural areas into sub-
domains. That is the question of the applicability of sets of textural
features and other parameters for the analysis of experimental data
to identify types of soils and soils, vegetation types, humidity, crop
damage in aerospace images will be resolved.

This approach is universal and has great potential for identifying
objects using image clustering. To identify the boundaries of areas
with different properties of the image under study, images of the
same surface area taken at different times are considered.

Keywords: image processing, satellite images, textural features,
SBC, NDVI, clustering, agricultural crops, weeds, pests.
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Text recognition of images is beneficial in a wide range of com-
puter vision purposes such as robot navigation, document analysis,
and image search. The optical character recognition (OCR) tech-
nique presents a simple tool to combine text recognition function-
ality to many industrial and educational applications. Best OCR
results can be acquired when the background of the text image is
uniform and appears as a document picture. In contrast, the chal-
lenges to recognizing accurate texts occur when the image has a
non-uniform background that require further preprocessing to
obtain acceptable OCR result. This work discusses three scenarios.
Initially, this work will test the OCR on a normal business card
as an image with a uniform background. Next, discusses the text
recognition of a keypad image including digits with a non-uniform
background. Here, there are two preprocessing algorithms used to

enhance the OCR function to overcome the negative effect of the
non-uniform background of images and to detect text with high
accuracy. Finally, the developed OCR method is tested on different
scanned bills and discusses the variation of the obtained results.
The two algorithms are the morphological reconstruction to elimi-
nate artifacts and create cleaner images to be further processed by
OCR and the Region of Interest ROI-based OCR to spot explicit
regions in a tested image. Verification for the effectiveness of the
Morphological-based OCR over the ROI-based method has been
conducted on a dataset of scanned electricity bills images with an
accuracy of 98.2 % for Morphological-based while it is only about
89.3 % for ROI-based OCR.

Keywords: Morphological Reconstruction, Optical Character
Recognition (OCR), document images, non-uniform illumination
images.
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This paper presents the development of a web-based examina-
tion system that focuses on automated resolution of faults such as
power, network, or component failure that may occur when an e-
learning system is used to conduct an examination. This system can
withstand various challenges that hinder the adoption of e-learning
technologies in developing countries. This is important because it
will reduce the time and cost involved in conducting large scale
examinations by tertiary institutions without the need to upgrade
existing infrastructures. These institutions will not necessarily
require uninterrupted power or network connection to conduct
web-based examinations as the system can easily resume if such an
incident occurs.

The architecture of the proposed web-based online examination
system provides for integrated management of functions such as ques-
tion pool creation and update, examination monitoring, failure tolera-
tion and recovery, automated grading, and randomization. The system
also eliminates the need for manual scheduling of examinations which
requires much planning and is error-prone. Different examinations can
be scheduled to run simultaneously. The design technology adopted
for the implementation is a client/server technology. The incremental
software development model in conjunction with prototyping tech-
nique was adopted in the development of the web-based examination
system due to the iterative nature of the developed software. The
system was developed using PHP, JavaScript, Ajax and MySQL. The
system has been applied to conduct an examination involving more
than 20,000 students per semester at University of Calabar. It has been
proved to save efforts of teachers and students.

Keywords: Web-based, examination, Randomization, Auto-
grading, E-learning, MYSQL, Client/Server, Resumption, Schedul-
ing, Recovery.
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With the daily increase in document flow, as well as the tran-
sition to paperless document management around the world, the
demand for electronic document management systems is increasing.
This significantly requires optimization of these systems in terms of
quality document information retrieval and document management.
However, research based on statistical methods cannot effectively
handle large amounts of data extracted from electronic documents.
In this regard, machine learning methods can effectively solve this
problem. This paper presents an approach to building a model of an
intelligent document management system using machine learning
techniques to ensure efficient employee performance in organiza-
tions. The authors have solved a number of problems to optimize
each of the document management subsystems, resulting in the
development of an intelligent document management system model,
which can be effectively applied to enterprises, government and
corporate institutions. The feasibility and effectiveness of the pro-
posed model of intelligent document management system based on
machine learning and multi-agent modeling of information retrieval
processes provides maximum reliability and reduced time of work
on documents. The obtained results show that with the help of the
presented model it is possible to further develop an intelligent docu-
ment management system that will allow an electronic document to
qualitatively go through the whole life cycle of a document, starting
from the moment of document registration and finishing with its



closing, i.e. execution, which will greatly facilitate the daily work of

users with large volumes of documents. At the same time, the paper
considers the application of topic modeling methods and algorithms
of text analysis based on a multi-agent approach, which can be used
to build an intelligent document management system.

Keywords: electronic document management system, machine
learning, multi-agent technologies, topic modeling.
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This paper proposes models and methods of the parametric
synthesis of automatic control systems for a steam generator at a
nuclear power plant, based on the modification of unconditional
optimization methods. A mathematical model of steam generator
control systems designed for the synthesis of model parameters has
been considered. Algorithms are given for calculating level objective
functions that take into consideration the limitations of variable
parameters and quality indicators of problems for identifying and
optimizing model parameters. The methods of unconditional optimi-
zation have been modified by introducing the operation of compar-
ing the values of the level objective functions. Using the information
technology of optimization, computational experiments were carried
out to synthesize the parameters of the steam generator control
systems by optimizing the level objective functions. The values of
54 parameters for the model of the control system in the PGV-1000
steam generator were identified, the value of standard deviation in
the processes of 1 % from the experimental processes was achieved
in the model. The result of parametric synthesis of optimal control
systems for a steam generator produced a minimum control time of



131 seconds while the time of computational experiments did not

exceed 10 minutes. The peculiarity of the proposed approach to the
parametric synthesis of control system models is that the level objec-
tive function as a single mathematical object includes all the infor-
mation about the synthesis problem. Therefore, a given approach is
promising for simplifying software for solving complex problems of
parametric synthesis of control systems. The considered technology
of parametric synthesis of control systems could increase the degree
of scientific validity of technical projects to improve various applied
and promising control systems.

Keywords: nuclear power plant, steam generator, modeling,
control system, synthesis, identification, optimization.

References

1. Yastrebenetsky, M. A., Kharchenko, V. (Eds.) (2014). Nuclear Power
Plant Instrumentation and Control Systems for Safety and Security.
IGI Global, 470. doi: https://doi.org/10.4018/978-1-4666-5133-3

2. Yastrebenetsky, M. A., Kharchenko, V. S. (Eds.) (2020). Cy-
ber Security and Safety of Nuclear Power Plant Instrumenta-
tion and Control Systems. IGI Global, 501. doi: https://doi.org/
10.4018,/978-1-7998-3277-5

3. Kumar, V., Chandra Mishra, K., Singh, P, Narayan Hati, A., Rao
Mamdikar, M., Kumar Singh, L., Ramakant Parida, R. N. (2022).
Reliability analysis and safety model checking of Safety-Critical
and control Systems: A case study of NPP control system. Annals
of Nuclear Energy, 166, 108812. doi: https://doi.org/10.1016/j.anu-
cene.2021.108812

4. Umurzakova, D. M. (2020). Mathematical Modeling of Transient
Processes of a Three-pulse System of Automatic Control of Water
Supply to the Steam Generator When the Load Changes. 2020
Dynamics of Systems, Mechanisms and Machines (Dynamics). doi:
https://doi.org/10.1109/dynamics50954.2020.9306117

5. Hai, Z., Liang, L., Ying, Z. (2019). Modelling and simulation of
water control system of vertical natural circulation steam genera-
tors. 2019 14th IEEE International Conference on Electronic Mea-
surement & Instruments (ICEMI). doi: https://doi.org/10.1109/
icemi46757.2019.9101693

6. Umurzakova, D. (2021). System of automatic control of the level of
steam power generators on the basis of the regulation circuit with
smoothing of the signal. [TUM Engineering Journal, 22 (1), 287-297.
doi: https://doi.org/10.31436/iiume;j.v22i1.1415

7. Xu, Z., Fan, Q., Zhao, J. (2020). Gain-Scheduled Equivalent-
Cascade IMC Tuning Method for Water Level Control System
of Nuclear Steam Generator. Processes, 8 (9), 1160. doi: https://
doi.org/10.3390,/pr8091160

8. Kong, X., Zhang, J., Xiao, Y., Qian, L., Su, L., Chen, B., Xu, M. (2018).
Performance optimization for steam generator level control based
on a revised simultaneous perturbation stochastic approximation
algorithm. 2018 3rd International Conference on Intelligent Green
Building and Smart Grid (IGBSG). doi: https://doi.org/10.1109/
ighsg.2018.8393526

9. Salehi, A., Safarzadeh, O., Kazemi, M. H. (2019). Fractional order
PID control of steam generator water level for nuclear steam supply
systems. Nuclear Engineering and Design, 342, 45-59. doi: https://
doi.org/10.1016/j.nucengdes.2018.11.040

10. Kumar, V, Singh, L. K., Singh, P, Singh, K. V,, Maurya, A. K,
Tripathi, A. K. (2018). Parameter Estimation for Quantitative De-
pendability Analysis of Safety-Critical and Control Systems of NPP.

IEEE Transactions on Nuclear Science, 65 (5), 1080-1090. doi:
https://doi.org/10.1109/tns.2018.2827106

11. Nikulina, O. M., Severyn, V. P,, Kotsiuba, N. V. (2020). Development
of information technology for optimizing the control of complex
dynamic systems. Bulletin of National Technical University “KhP1”.
Series: System Analysis, Control and Information Technologies,
2 (4), 63-69. doi: https://doi.org/10.20998,/2079-0023.2020.02.11

12. Bugrii, N. A., Bykovskii, P. N., Vasil’ev, S. V., Epifanov, S. V., Koli-
bas, G. V., Korablev, K. V. et. al. (2021). Integrated Modernization
of Safety Control Systems and Normal Operation Systems of Unit
3 of Smolensk NPP. Atomic Energy, 129 (4), 222-226. doi: https://
doi.org/10.1007 /s10512-021-00737-4

13. Demchenko, V. A. (2001). Avtomatizatsiya i modelirovanie tekhno-
logicheskih protsessov AES i TES. Odessa: Astroprint, 305.

14. Demchenko, V. A., Todortsev, Yu. K., Lozhechnikov, V. F. (1999).
Matematicheskaya model’ uchastka pitaniya parogeneratora
PGV-1000. Vestnik HGPU, 73, 133-138.

15. Nikulina, E. N. (2010). Matematicheskie modeli sistem avto-
maticheskogo upravleniya proizvoditel'nost’yu parogeneratora. Vis-
nyk NTU «KhPI», 23, 71-79.

16. Severin, V. P, Nikulina, E. N., Trubchanova, N. V. (2016). Identifi-
katsiya parametrov sistemy upravleniya proizvoditel'nost’yu paro-
generatora energobloka AES. Visnyk NTU <«KhPI», 15 (1187),
38-44. Available at: http://repository.kpi.kharkov.ua/handle/
KhPI-Press/21775?locale=uk

17. Domnin, I. F, Severin, V. P, Nikulina, E. N. (2014). Chislennye
metody analiza i sinteza v radioelektronike. Kharkiv: NTU «KhPI»,
164. Available at: http://repository.kpi.kharkov.ua/bitstream/KhPI-
Press/43041/3/Book_2014_Domnin_Chislennye_metody.pdf

18. Nikulina, E. N., Severin, V. P. (2009). Mnogokriterial'niy sin-
tez sistem upravleniya reaktornoy ustanovki putem minimizat-
sii integral'nyh kvadratichnyh otsenok. Yaderna ta radiatsiyna
bezpeka, 12 (2), 3-12. Available at: http://dspace.nbuv.gov.ua/
handle/123456789,/96764

DOI 10.15587/1729-4061.2022.252968

EXPERIMENTAL EVALUATION FOR FLUXES,
CURRENTS AND SPEED ESTIMATION OF INDUCTION
MOTOR (p. 85-95)

Najimaldin M. Abbas
University of Kirkuk, Kirkuk, Traq
ORCID: https://orcid.org/0000-0001-8802-2738

Ali Merwan Shakor
University of Kirkuk, Kirkuk, Iraq
ORCID: https://orcid.org/0000-0003-0699-1813

Induction motor drive control and estimation is a wide subject.
The market for variable speed drives has grown dramatically in the
last few years. Manufacturers have recognized the importance of not
only managing the speed or torque range, but also reducing power
consumption. This necessitates the development of new control
algorithms and schemes to include these solutions. Indeed, the speed
estimate must be employed in one or more regions of the control
scheme, depending on the control objective. This concept, as well as
the most common speed estimation methodologies, is investigated.

Currently, many tools can be used for the evaluation of the rotor
speed without a speed sensor. By modern signal processing methods,
it is possible to implement an estimation scheme with the possibil-



ity of monitoring currents and voltages. Therefore, in this paper,

the concept of currents, speed and fluxes estimation based on the
extended Kalman filter is proposed. By monitoring the ratio of the
theoretical residual to the actual residual, the measured noise cova-
riance matrix is recursively corrected online to make it gradually
approach the real noise level. So that the filter performs the optimal
estimation, improves the accuracy of the speed estimation. The effect
of the load change on the currents, fluxes and speed estimation was
also studied. Simulation and experimental results show that the pro-
posed improved adaptive extended Kalman estimator has a strong
ability to suppress random measurement noise. The experimental
and simulation results prove the accuracy of the proposed scheme
towards the state estimation of an induction motor at different load
levels. It can accurately estimate the speed of the motor and has a
good anti-error ability to meet the actual needs of the project.

Keywords: induction motor, extended Kalman filter, speed esti-
mation, rotor flux estimation, sensorless drive.
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This paper reports the results of studying the electronic control
system designed for a gas internal combustion engine with spark
ignition operated on liquefied petroleum gas. A new feature in the
control system is the possibility to provide the most effective sequen-
tial type of gas fuel injection, in which fuel is injected in a sequence
corresponding to the order of operation of the cylinders. The special
feature of the designed control system is that a movable voltage dis-
tributor (ignition distributor) of the ignition system was modified
to ensure sequential injection. The ignition distributor modification



involves installing an additional setting disc with one integrated per-

manent magnet on its drive shaft and an additional Hall sensor on the
body of the ignition distributor. This makes it possible to ensure that
the electronic control unit receives a signal about the angular posi-
tion of the camshaft, thereby enabling consistent fuel injection. The
principle of operation of the gas engine control system provided by the
electronic control unit has been described. The structure of the modi-
fied ignition distributor is shown. Tests of the gas engine with a new
control system involving the designed electronic control unit Avenir
Gaz 37 «B» and the software module «B2» were carried out. The tests
confirmed the feasibility of the designed electronic control system,
which implies consistent injection of gas fuel. In addition, idling tests
have shown that the carbon monoxide and hydrocarbon content in
exhaust engine gases is significantly lower than the maximum allow-
able for motors without catalysts. The control system designed could
be used for converting the diesel vehicles in operation into gas engines.
The use of this control system ensures their safe operation.

Keywords: gas engine, electronic gas engine control system,
electronic control unit.
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This paper has analyzed the functioning conditions for the
technological system of secondary condensation (TSSC) in a typi-
cal ammonia synthesis unit of the AM-1360 series with the use of
a system-control approach. The coordinates of control vectors and
external disturbances have been determined. An algorithm has been
developed for predicting the coordinates of the control vector for
the subsystem of decision support under the conditions of external
disturbances for such a complex inertial object with high metal con-
sumption as TSSC.

The method of mathematical modeling was used to determine,
based on the developed algorithm, the patterns and quantitative
dependences of the influence of external disturbances such as the
temperature of primary condensation and the flow rate of circula-
tion gas on the efficiency of TSSC heat exchange processes. The
regularity of increase in the heat flows and coordinates of control
vector with an increase in the temperature of primary condensation
has been established. The parametric sensitivity of the coordinates
of the control vector under the conditions of change in the tem-
perature of the primary condensation has been determined, which,
compared with the circulation gas flow rate, exceeds it by more
than six times.

The executed software implementation of the algorithm employ-
ing the MATLAB programming environment makes it possible, ow-
ing to the embedded client part (ORC client), free software access to
the current data on the technological process. The functional struc-
ture of computer-integrated TSSC technology with the proposed
correction subsystem under a supervisory control mode has been
designed. Correction solutions involving the additional hardware
and software based on the programmable logic controller VIPA and
SCADA-system Zenon have been practically implemented.

The implementation of the developed system ensures the stabili-
zation of the secondary condensation temperature at the regulatory
level of =5 °C, which reduces the consumption of natural gas by
almost 1 million nm? per year.

Keywords: ammonia production, secondary condensation, en-
ergy efficiency, decision-making subsystem, computer control.
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A problem of estimating the velocity of subsidence of a column
of charge materials using non-contact methods was considered. This
is important because the level of furnace charge materials and the
velocity of their subsidence are main indicators of melting intensity
determining the furnace productivity.

The design of a blast furnace and its blast path were described
and existing methods and means of controlling the velocity of charge
materials in the blast furnace were analyzed. A mathematical model
was presented for estimating the velocity of subsidence of charge
materials in a blast furnace based on the magnitude and fluctuations
of gas pressure along the furnace shaft height. The model is based on
the fact that the furnace gases rise up in the furnace shaft through
elementary channels in the column of charge materials consisting
of a combination of capacitances and resistances. Volume of capaci-
ties and values of resistance of elementary channels are constantly
changing. This changes hydraulic resistance to gas movement in the
blast furnace. The system of differential equations describes the de-
pendence of the amplitude of pressure fluctuations on the amplitude
of change in coefficients of resistance and frequency of pressure fluc-

tuations on the frequency of change in coefficients of resistance. The
experimental data on velocity of the column of charge materials and
fluctuations in the pressure differential in the furnace were processed
and their significant relationship was shown to confirm the previous
theoretical study results. To assess the model adequacy, the simula-
tion method was used. The results of the simulation model work were
confirmed by experimental data.

The developed mathematical model can be introduced into pro-
duction. This will make it more economical and safer through better
and more predictable control and improved flexibility in operation
under different production conditions.

Keywords: blast furnace, blast path, mathematical model, ad-
equate estimate, experimental data.
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PO3POBKA METO/IY OBPOBKU 30BPAYKEHHS PEECTPAIIMTHOTO HOMEPY TPAHCIIOPTHOI'O 3ACOBY
P 3BHIMAHHI KAMEPOIO CMAPT®OHY (c. 6-21)

I'. B. Xynos, O. M. Makogeiiuyk, /I. JI. Miciok, I'. B. ITeBuos, 1. A. Xuxusx, 0. C. Coromonenxo, I. 10. I030Ba, B. M. YepHera,
B. B. Baaciok, B. I'. Xynos

Viockonaseno Merox 0OpoOKH 300paskeHHs PEECTPaIliiiHOro HOMEpY TPaHCIOPTHOTO 3aco0y NpU 3HIMaHHI Kamepoio cMapThoHy.
OcHoBHi etamit MeToy 06po6KU 300pakeHHsI PEECTPAIIIITHOTO HOMEPY TPAHCIIOPTHOTO 3ac00y HACTYITHI:

— BBE/ICHHS BUXI/[HIX JIaHUX;

— PO3Ka/[pyBaHHS TIOTOKOBOTO BiI€0;

— norepezst 06po6Ka 300paKeHHsI PEECTPALIIIHOr0 HOMEPY TPAHCIIOPTHOTO 3ac00Y;

— 3HAXOJKEHHs 00JIACTI PEECTPAIIHOrO 3HAKY TPAHCIIOPTHOTO 3aC00Y;

— YTOYHEHHsI PO3IT3HABAHHS CMBOJIIB 3 BUKOPHCTAHHSIM CHTHATYPH PEECTPAIIIHHOTO 3HAKY TPAHCIIOPTHOTO 3aC00Y;

— YTOYHEHHsI PO3II3HABAHHS CUMBOJIIB 3 BAKOPUCTAHHAM 00’€IHAHHS PE3YJIBTATIB KaJIPiB MOTOKOBOTO Bif€0;

— OTpUMaHHsI Pe3yJIbraTy 06poOKH.

[TpoBeeni eKcrmepuMeHTaNbHI AOCAIKEHHsT MOA0 00pO6KKM 300pakeHb PEECTPaIiiHOrO HOMEPY TPaHCIOPTHOrO 3acoly. I1pu
[POBE/IEHH] €KCIIEePUMEHTANBHIX JOCHIKEHb PO3IJISIIABCsA PeecTpaliiHuil Homep BilicbkoBoro aBromoOinst (Yipaina). ¥ sikocti
BUXIZIHOTO PO3TJISIIATOCS KOJbOPOBE 300paskeHHsI TpaHCMOpTHOTO 3acoby. HaBemeni pesysbraTil eKCHepPUMEHTATBHUX AOCTIIKEHb.
[IpoBeseHo TOPIBHSHHS SKOCTI PO3Mi3HABAHHS CHMBOJIB peecTpamiiiHoro Homepy. BcTaHOBIeHO, 1O YIOCKOHAJIEHUN METOJ 3
BUKOPHUCTAHHIM 00’€HAHHS Pe3yJbTaTiB KajpiB MOTOKOBOTO BiJl€0 SIKICHO TPAIIOE B KiHI TOCITIIOBHOCTI. YIOCKOHATEHUN METOI 3
BUKOPUCTAHHSIM 00’ €/IHAHHS PE3YJIbTaTiB KaJIPiB MOTOKOBOIO BiJICO MPAIIOE 3 YMCJIOBUMHI BEKTOPAMH iIMOBIpHOCTEIA.

[IpoBeIeHO OIHIOBAHHS MOMUJIOK TIEPIIOTO Ta APYTOro Poiy mpu o6poOdili 300pakeHHs PEECTPAIiiHOr0 HOMepyY. 3arajibHa TOYHICTh
3HAXOJKEHHsT 00JIACTI PEECTPaIiiiHOTO HOMEPY BiZIOMUM METO/IOM CTaHOBUTD 61 %, yIOCKOHATIEHUM METOZ0M CTaHOBUTD 76 %. BerarosieHo,
110 MiHIMi3allist TOXUGOK MEPIIOTO POJLY € BasKIMBIIION, Hi’K 3MEHIIEHHSI TOXUOOK APYTOTo poy. [Ipn XMOHOMY 3HAXO/IKEHHI PEECTpaIliiiHOTO
HOMEPY 11i pe3ysibrati, 6e3yMOBHO, OyIyTh BIAKMHYTI Ha eTalli po3iisHaBaHHsT CUMBOJIIB.

Kinouosi cioBa: 06poOka 300paskeHHs1, PeeCTpaIiiiHiii HoMep, TPAHCIIOPTHHIA 3aci6, po3ITi3HaBaHHS CUMBOJIIB, KaMepa cMapTgOoHy.
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PO3POBKA AJITOPUTMIB CTUCHEHHA I'TTTIEPCIIEKTPAJIbHUX AEPOKOCMIYHUX 3OBPAKEHDb HA OCHOBI
JUCKPETHUX OPTOIOHAJIBHUX ITEPETBOPEHD (c. 22-30)

Assiya Sarinova, Pavel Dunayev, Aigul Bekbayeva, Ali Mekhtiyev, Yermek Sarsikeyev

PoGora nmpucssiuena onucy po3poOKH aJIrOPUTMIB CTUCHEHHST TITIEPCIEeKTPATbHUX aPOKOCMIYHUX 300paskeHb Ha OCHOBI IMCKPETHUX
OPTOTOHAJBHUX IIEPETBOPEHb 3 METOI0 MOJAJNBIIOr0 CTUCHEHHS B CHCTeMaX JUCTaHIifiHOro 3oHayBaHHd 3emii. B sxocti anroputmis
CTUCHEHHS, HeOOXITHUX /IS 3MeHIIeHHs o0csry mepenanoi imdopmaliii, MPOMOHYEThCS BUKOPUCTOBYBATH PO3POOIEHi MeTOan
CTUCHEHHSI, 3ACHOBAHI Ha TIEPETBOPEHHAX YoJia- AjlaMapa Ta IMCKPETHOMY KOCHHYCHOMY NePeTBOPEHHI. Y po6OTi PO3IIISIHYTa METOANKA
PO3POOKHN ANTOPUTMIB CTUCHEHHS 3 BTPATaMU i BHCOKOIO SIKiCTIO TIpW BigHOBIeHH] 85 % i 6inbile, 3 ypaxyBaHHSIM SIKOi PO3POGIEHMi
QIATITUBHUN aJITOPUTM CTUCHEHHS TilepcrnekTpaabHnx A3 Ta 3reHepoBaHa TaOJAWIA KBaHTyBaHHs. [[poaHaTi30BaHO iCHYIOYI pillleHHsS
3a/a4i CTUCHEHHsS 6e3 BTPAT /IS rileperleKTpaJbHUX aePOKOCMIUuHUX 300paskeHb. Ha iX OCHOBI 3alPONIOHOBAHO AJITOPUTM CTUCHEHHS
3 ypaxyBaHHSIM MiKKaHAJIbHOI Kopesslii Ta mepeTBopeHHs YoJsma-Ajamapa, IO XapaKTepU3yeTbCs MEPeTBOPEHHSIM [TaHUX 3i
3MEHIIECHHSM Jialla30Hy BUXIIHHUX 3Ha4eHb HLISIXOM (opMyBaHHs HaGopy rpyn kasauiis [10-15] 3 BHCOKO BHYTPINIHBOIPYIIOBOIO
kopessrieo [0,9—1] Bianosignux nap 3 BUGOPOM ONTUMAJIBHUX TTapaMeTpiB. Pesysibratu, oTpuMani B X0l JOCTIPKEHH, J03BOJISAIOTH
BU3HAYUTH ONTUMAJIBHI TTapaMeTPU CTUCHEHHST: Pe3yJIbTaTH MOKa3HUKIB CTYIEHs CTUCHEHHS MoKpauuancs Oinpm ik wa 30% npu
36isbIeHHi po3Mmipy Kanauis mapaMerpis. Ile 1OB's13aHO 3 TUM, 1O YUM Oijibllle 3HAYEHb HEOOXIJHO IEPETBOPUTHU, THM MeHIie OiTiB
notpibuo s ix 36epiranns. Haitkpami sHaduenns crynens ctucHenns [8—12] mocsraioThest 3a paxyHOK BUOOPY KiJTbKOCTI KaHaJiB B
YIOPSIKOBAHIH TPYIIi 3 BICOKOIO KOPEJISIIIEIO.

Kimo4oBi citoBa: rinepcriekTpasibHi a6pOKOCMIYHI 300pakeHHsI, aJITOPUTM CTHCHEHHSI, IUCKPETHI IIePETBOPEHHSI, CTYIIIHb CTHCHEHHS, J[1C-
KpeTHe KOCHHYCHE TIepeTBOpeHHs, Yomm-Axamap.
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CHCTEMA KJIACU®IKAIII IPAKCbKUX BAHKHOT J[JISI HE3PSITYIIX HA OCHOBI IJINBOKOTO HABYAHHS
(c. 31-38)

Sohaib R. Awad, Baraa T. Sharef, Abdulkreem M. Salih, Fahad Layth Malallah

CyuJacHi cicTeMu CIIPSIMOBAHI Ha T IBUIIIEHHST STKOCT1 JKUTTsI JTio/ieil. TAKMM YMHOM, HOBi TEXHOJIOT11 Ta CUCTEMMU ITUPOKO BUKOPUCTOBYIOTHCSI
B IAaHWIT yac y pisHUX chepax HaIoro CyCIiIbCTBA, TAKUX K OCBiTa i MeauiHa. OHNM i3 MEIMYHIX 3aCTOCYBAHb € BUKOPUCTAHHS TEXHOJIOTIi
KOMII'IOTEPHOTO 30Dy, 00 AOMOMOTTH HE3PSYUM JIOAM Y IXHIll TIOBCSKICHHII Mis/IBHOCTI Ta 3MEHIIUTH IXHIO 3aJI€KHICTD Bi/l OJU3bKUX JIOF
Jell, a TakoK 3a6e3MedrTH He3aleKHICTh AU c1abo30pHX JIOAEH TPU TIPOBEAEHH] MOBCAKAEHHNUX (hiHaHCOBUX onepailiil. Buxozsun 3 1poro,
naHa poboTa HalliJIeHa Ha HaIaHHS TOTIOMOTH C1ab030PMM y PO3Pi3HEHHI ipakchknx OaHKHOT. 10 CyTi, MM BUKOPUCTOBYEMO KOMII IOTEPHIN
3ip y HOEAHAHHI 13 a/IropuT™MaMu IIMO0KOr0 HaBYaHHs 715 HOOY0BM GaraTokIacoBoi Moziesi Kiaacugikaiii Gankuor. J[ana cucrema BupooOisie
MeBHI TOJI0COBI KOMaH 1, eKBiBaJICHTHI 300paskeHHI0 GAaHKHOTH, a MOTIM iH(OPMYE JTo/ieil 3 BajlaMi 30py TIPO HOMIHAJ KOKHOT GaHKHOTH. [[J1st
kiracudikarii ipakcbKX GAaHKHOT BaKJIMBO 3HATH, 110 BOHU MAKOTh IBi CTOPOHU: apabChKOI0 Ta aHTJIIHCHKOK MOBAMHU, 1110 BBAKAETHCS OJHIM
i3 BayK/JIMBUX TIMTaHb MPU B3aeMoii moanan ta komi'iorepa (HCI) mix yac nobymosu Mozesi kiacudikaitii. ¥ po6oTi MU BUKOPHCTOBYEMO
6azy manux, sika Mictuth 3961 3pasok 3006paxkeHb ceMu KaTeropiii ipakchkoi mamepoBoi BamoTu. KpiM Toro, 3 BUKOpHUCTaHHSM 1ti€l 6a3n
JIAHUX HABYAETHCS JIEB'SITHAAISTUIIAPOBA 3ropTKOBa HeiiponHa mepexka (CNN) s pospisHeHHst HOMiHATIB GaHKHOT. Bpenrri, TOUHiCTh
po3pobuieHoi crctemu ckaana 98,6 %, 1o JOBOANTD AOMITBHICTD 3aPONOHOBAHOT MOJIEJI.

Kmouosi ciioBa: Besuki sami, 3ropTkoBa HepoHHA Mepeska, OaraTokaacosa kaacudikaiis, Kiaacudikallis manmepoBoi BagloTH, ipaKChKi
GaHKHOTH, IEPETBOPEHHS 300pakeHHs B 3BYK, IJIMOOKE HaBYAHHSL.
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CETMEHTANIA AEPOKOCMIYHHUX 30BPAKEHD 3A HECTAHJAPTHUM IIIJIXO/I0M 3A JOIIOMOTIOIO0
THOOPMAIIAHUX TEKCTOBUX O3HAK (c. 39-49)

Akbota Yerzhanova, Gulzira Abdikerimova, Zhanar Alimova, Assylzat Slanbekova, Aigul Tungatarova, Raikhan Muratkhan,
Gaukhar Borankulova, Gulzat Zhunussova

V cTaTTi MojaHo aHaTi3 HEeCTAHAAPTHOTO MiXOLY 0 CETMEHTAIlil TEKCTYPHUX 00J1acTell Ha aePOKOCMIYHUX 300pakeHHsAX. JloCTiKyeThes
MUTAHHS 1010 3ACTOCYBAaHHsI HAOOPIB TEKCTYPHUX O3HAK JIJISI aHAJI3Y €KCIIEPUMEHTAIBHIIX JAHVX JJIsI BUSIBJIEHHS XapDaKTePHUX JJITHOK Ha
AePOKOCMIYHMX 3HIMKAX, 32 SIKUMU B MallOyTHROMY MOkHa Oy/ie ieHTH(hIKYBATH BU/H CilIbCbKOTOCIOAAPCHKUX KYJIBTYD, OYp'sHiB, XBOPOO
Ta WKigHUKiB. 3zilicHeno miabip BIAMOBIAHUX aJTOPUTMIB Ta CTBOPEHO BIANOBIAHI mporpamui 3acobu Ha Matlab 2021a ta y nporpamHomy
KOMILJIEKCI CTaTUCTHYHOTO aHami3y Statistica 12.

OcHOBHUM €1IOcOGOM BUJTy4eHHs iH(opMmarii € posumdpoBka 300pakeHb, MO € OCHOBHUM HocieMm iH(opMmartii mpo MoBEpXHIO, 110
migcTumiae. J[o OCHOBHUX 3aBJIaHb aHAII3y TEKCTYPHUX 00JacTell BIIHOCATHCS BUIJIEHHS Ta (POPMYBAaHHS O3HAK, 1[0 OMUCYIOTH TEKCTYPHI
BIZIMIHHOCTI; BUIIJIEHHS Ta CErMEHTAIlisl TEKCTYPHUX obJracTeid; Kiaacudikaliist TeKCTypHUX obsacTeil; inenrudikaiist 06'ekTa 3a TEKCTYPOIO.

Jlia BupilIeHHS 3aBJaHb BUKOPUCTOBYBaM KoedimieHT crekrpanabHoi sckpasocti (SBC), nopmasiizoBanuit pisHuileBHil iHJeKc
sereranii (NDVT), tekeryphi ocobimBocti pisHux Kyasryp ta Oyp'sauis. Bemuka yara GyJa npuisera po3po0ii NporpaMHuX 3aco0iB, 110
JI03BOJISTIOTD BULJISITH O3HAKH, 1110 OMHUCYIOTh TEKCTYPHI BIAMIHHOCTI 7T cerMeHTaIli TeKCTYpHUX obracteii Ha migmomer. To6To BUpinieHHs
MUTAHHS TIPO 3aCTOCYBAaHHS HAOOPIB TEKCTYPHIX O3HAK Ta IHIIMX TAPAMETPIB [JIs aHAI3Y eKCIIePUMEHTAIbHUX JIAHUX I0/[0 BUSBJIEHHS THE
TMiB TPYHTIB Ta TPYHTIB, TUIIIB POCIUHHOCTI, BOJIOTOCTI, MOIIKO/PKEHOCTI MOCIBiB HAa a6POKOCMITHHX 3HIMKaX.

Ileit miaxin € yHiBepcaJbHUM i Mae BENMKI MOXKJIUBOCTI st imeHTH(dIKanil 06'€KTiB 32 MOMOMOrow Kiaacrepusaiii 300paskeHb. J[ist
BUSIBJIEHHST MeXK 00JIacTeil 3 PIsHUMHU BJIACTHBOCTSIMU JOCJIIKYBAHOTO 300paKeHHsI PO3IJISIIAIOTHCS 300PaKEHHST OHI€T MIISHKY JUISTHKA
TOBepPXHi, 3po6JIeHi B pisHmil yac.

Kimouosi cioBa: 06poGka 306pakenb, KOCMivHi 3HIMKH, TekcTypHi o3Haku, SBC, NDVI, kiacrepusaltisi, CLIbCbKOrOCIOAAPCHKI KyJIBTYPH,

Oyp'siHU, NIKITHUKH.
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PO3POBKA METO/INKH BUJIYYEHHS TEKCTY 3 BUKOPUCTAHHSIM OLITUYHOIO PO3II3HABAHHSA
CHMBOJIIB TA MOP®OJIOTTYHOI PEKOHCTPYKIIII /ISl YCYHEHHS APTE®AKTIB ®OHY 30BPAKEHHS
(c. 50-57)

Wasan M Jwaid

PosmisHaBaHHS TEKCTY Ha 300pPaKEHHSIX 3aCTOCOBYETHCSI Y IIUPOKOMY CIIEKTPi 3ajiad KOMITIOTEPHOTO 30Dy, TAKUX SIK HaBiraiis po6o-
TiB, aHAII3 JOKYMEHTIB Ta MOMIYK 32 300paKeHHSIMHI. Y 6araThboX MPOMHUCIOBHX Ta OCBITHIX 3aCTOCYBAHHSIX TIPOCTUM IHCTPYMEHTOM [IJIST
o0’ enants (GYHKIIN PO3MIZHABAHHS TEKCTY € TEXHOJIOTIsS onTiyHoro posmizHasanus cumsosis (OPC). Haiikpauti pesyasratn OPC mosxHa
OTPUMATH B TOMY BUIIAJKY, SIKIIO (hOH TEKCTOBOrO 300PaKEHHS € OMHOPIIHUM i BiIOOpaKaeThest y BUTIIsAL 300pakeHHs noKymeHTa. Ha-



BITAKH, SIKIO 300PaKEHHST Ma€ HEOAHOPIAHUI (DOH, BUHUKAIOTH CKJIAIHOII 3 PO3MI3HABAHHSIM TEKCTY, 10 BUMATAE MOAAJIBIIOL MOTIEPEIHBOT
00po6KH 11 oTpuMants npuiiaTHoro pesyasrary OPC. Y paniit po6oti posrisinaiorbest Tpu ciienapii. Criouarky OPC BunpoboByeTbhest Ha
3BUYANHIN BI3UTHIN KapTIli B IKOCTI 300paskeH st 3 OAHOPiAHIM (hoHOM. Jlasi 00TOBOPIOETHCS PO3ITIBHABAHHS TEKCTY 300paKeHHs KiaBiaTy-
pu, 10 MicTuTh nudpu 3 HEOTHOPIAHUM (HOHOM. /51 TIOAOTAHHS HETATUBHOTO e(heKTy HEOMHOPIAHOTO (GOHY 300pasKeHb 1 BUCOKOI TOUHOCTI
BUJTYUYEHHsI TEKCTY BUKOPUCTOBYIOTLCSI JIBA aJIFOPUTMHU TToTIepeiHboi 060pobku st nocuinenns yukiii OPC. Hapemrri, po3pobsenuii Mmeto
OPC recTyeTbCst HA PI3HUX BiZICKAHOBAHNMX PAaXyHKaX Ta 0OTOBOPIOETHCS 3MiHA OTPUMAHUX PE3yJIBTATiB. [[Ba aJITOPHUTMH SIBJISIIOTH COO0I0
MOPGOIIOTIUHY PEKOHCTPYKIIIIO [UIst YCYHEHHsT apTeakTiB Ta CTBOPEHHs GiIbIIl YiTKUX 300pakeHb IS TIOAAIBIIOI 0OPOOKH 3a I0MOMOTO0
OPC 1a OPC na ocHoBi 006s1acTi iHTEpeciB /st BUBHAYEHHsI IBHUX oOJacTeil Ha TectoBanoMy 300paskenti. [Tepesipka edekrurocti OPC na
ocHOBI Mopotorii B nopiBHAHHI 3 MeTo0M, 3acHOoBaHNM Ha OI, GyJa mpoBeeHa Ha HAOOPI MAaHUX BiJICKAHOBAHUX 300PAKEHb PAXyHKIB 32
eJileKTpoenepriio 3 Tounictio 98,2 % i posmisnaBais Ha 0cHOBI Mopdotorii, B Toil yac sk a1t OPC na ocnosi Ol BoHa cTanoBUTH BCbOTO
6m3bK0 89,3 %.

Kimouosi cioBa: Mopdosoriuna pekoHCTPyKIlisg, ontuute posnisHasanus cumpoiiis (OPC), 300paskeH s JOKYMEHTIB, 300paskeHHs 3

HEPIBHOMIPHUM OCBITJIE€HHSIM.
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PO3POBKA TA BIIPOBA/P)KEHHS BIZIMOBOCTINKOI EK3AMEHAIIITHOI BEB-CUCTEMMU JIJISI KPATH, 1110
PO3BUBAIOTBHCA (c. 58—67)

Ceasar E. Eko, Idongesit E. Eteng, Eyo E. Essien

Il crarTst peseHTy€e PO3pPOOKY eK3aMeHAIiitHoOl Beh-crucTeMn, sika GOKYCYEThCST HA aBTOMATHYHOMY YCYHEHHI HECTIPAaBHOCTEH, TaKHUX
SIK BIZIMOBA JKUBJICHHSI, MEPEKi a00 KOMIIOHEHTIB, SIKi MOKYTh BUHUKHYTHU, KOJIU CUCTEMA €JIEKTPOHHOTO HABYAHHS BUKOPUCTOBYETHCS ISt
npoBeziennst icrmty. LIst cucteMa Moske MTPOTUCTOSITH PiSHUM TIPoGIEMaM, SIKi TEPEITKOKAIOTH BIIPOBA/KEHHIO TEXHOJIOTIH €eKTPOHHOTO
HaBYAHHS B KpaiHax, 10 PO3BUBAIOTHCS. [le BasKIMBO, TOMY 110 TaKa CUCTEMA JI03BOJUTh CKOPOTUTH Yac Ta BUTPATH, MOB’sI3aHi 3 TIPOBE/IeH-
HSIM BeJIMKOMACIITaOHUX iCIUTIB BUIIMMU HaBYaIbHUMK 3aKaaaMu 6e3 HeoOXiAHoCTi MoaepHisail icnyiouoi indpacrpykrypu. IIi yeranosu
HE000B'13KOBO OTPEOYIOTh Ge31epebiitHOro JKUBJIEHHS a0 MIKIIOYEHHsI /10 MEPEXKi /s TPOBEJCHHsI iCIIUTIB yepe3 [HTepHeT, OCKiIbKI
cHCTEMA MOJKeE JIETKO BiZIHOBUTH POOOTY, SIKIIO TAKUI iHIIMIEHT CTAHETLCS.

ApxiTekTypa HPOIOHOBAHOI CUCTEMU OHJIAliH-icIUTIB 3abe3evye iHTerpoBaHe yYIpaBJiHHSA TakUMU (YHKIISIME, sIK CTBOPEHHS Ta
OHOBJIEHHSI ITyJIa IIUTaHb, MOHITOPHHT iCIIUTIB, BIIMOBOCTIMKICTh Ta BiJIHOBJIEHHS, ABTOMATHYHE OIHIOBAHHS Ta paHpoMizaris. Crucrema Takox
yCyBa€ HEOOXIiIHICTb PYYHOTO TIJIAHYBAHHSI ICIIUTIB, 1[0 BUMAra€ PETEILHOTO TIIAHYBAHHS Ta MOKE TIPU3BECTH JI0 TOMIJIOK. Pi3Hi icmuTit MOXKYTh
OyTH 3allJIaHOBaHi /sl O[HOYACHOTO 3aITyCKy. TeXHOJIOTIS MPOEKTYBaHHs, IPUHHsTA /s peasisallil, € TeXHOJIorie0 KiaieHT/cepsep. Moennb
MOETAIHOT PO3POOKU IPOrPAMHOTO 3a0C3IICUCHHST Y MIOEIHAHH] 3 METOZOM IIPOTOTUITYBaHHs OyJia MPUIiHATA TP PO3POOII CUCTEMU OHJTANH-
icnuTiB, a yepes iTepaTMBHUI XapakTep pospobJeHoro mporpamuoro sabesnedenns. Cucrema Oyna pospobiiena 3 Bukopucrannsm PHP,
JavaScript, Ajax Ta MySQL. Cucrema GyJia 3acTocoBaHa JIst MPOBEAEHHs icnuTiB 3a ydacTio noHan 20 000 cTyaeHTIB IIPOTATOM CeMecTpy y
Kanabapebkomy yHiBepcuteTi. JIoBefieHO, 110 1151 CHCTeMa 3a01a/Ky€ 3yCUILIS BUKJIAJaviB Ta CTY/IEHTIB.

KmouoBi cioBa: omyaiiH-iciinT, panomisailis, aBTOMaTHYHa OIliHKa, ejgekTponHe HaBuanusa, MYSQL, kiienT/cepBep, BiIHOBIEHTS,

IJIaHYyBaHHI, BiI[HOBJIC‘HHH.
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PO3POBKA MOJIEJI IHTEJIEKTY AJIbHOI CUCTEMU EJIEKTPOHHOTO TOKYMEHTOORBITY HA OCHOBI
METOJIB MAIIMHHOT'O HABYAHHZI (c. 68-76)

Madina Sambetbayeva, Inkarzhan Kuspanova, Aigerim Yerimbetova, Sandugash Serikbayeva, Shynar Bauyrzhanova

B ymoBax nocriiinoro 36iabienHsa J0KyMeHTo00iry, a TaKoXK i3 epexogioM Ha GesnanepoBuil JOKyMEHTO0OIr y BCbOMY CBITi 3pocTae mo-
MUT Ha CUCTEMU eJIEKTPOHHOTO I0KYMeHT000iry. /st 1iboro HeoOXiiHa ONTUMIBAIlist JaHUX CHCTEM 3 TOUYKU 30py SKOCTI HOIIyKY iHdopmartii
B JIOKYMEHTaX Ta yIPaBJIiHHsI JOKyMeHTaMu. [IpoTe J0cIi/PKeHHsI, 3aCHOBaHI HA CTATMCTHYHNX METO/aX, He MOXKYTh eheKTHBHO 00pobIsTH
BeJIMKi 06CsITH JIaHNX, T00YTHX 3 €JEKTPOHHUX JIOKYMEHTIB. Y 3B 53Ky 3 1M e(heKTHBHO BUPINIATH 110 MPOGIEMY J03BOJISIOTH METOIN
MAIIMHHOTO HaBYaHHA. Y AaHiil poGOTi mpeAcTaBIeHnii MaXia 10 TOOYI0BU MOJENTI IHTETEeKTYaTbHOI CUCTEMU IOKYMEHTOO0OITY 3 BUKOPHC-
TAHHSM METO/IB MAUIMHHOTO HABYAHHS /Uit 3a0e31eueHHs: epeKTUuBHOI poboTH CIiBPOGITHUKIB B OpraHizaiisx. ABTropamMu 6yJi0 BUPILIEHO
PSJL 3aBJaHb 3 ONTHMI3Allil KOKHOT 3 THACKCTEM TOKYMEHTOOOITY, B pe3ysbrari yoro Gy/a po3pobieHa MOJEb THTeJeKTYalbHOI CHCTEMU
JOKyMEHTOOOITY, sIKa MOKe e)eKTUBHO 3aCTOCOBYBATUCS HA TANPUEMCTBAX, B ICPKABHUX Ta KOPIMOPATUBHUX YCTaHOBaX. J[OIIJIBHICT Ta
eheKTUBHICTD 3aIIPOIIOHOBAHOT MOJIEI IHTEJIEKTYAIBHOI CHCTEMH JIOKYMEHTOOOITY Ha OCHOBI MAIIMHHOTO HABYAHHSI Ta HaraToareHTHOrO MO-
JEJTIOBAHHsI IPOIIECIB TOMIYKY iH(hOpMaIlii 3a6e31edyioTh MaKCUMaIbHy HaAiiHICTD | CKOpoYeHHsI yacy poOoTH Haj JoKkyMenTamu. OTpruMani
PE3YIIBTATH TIOKA3YIOTh, 110 3a JI0MOMOTO TIPECTABIEHOT MOJIEI MOKHA Ha/ali PO3POOUTH IHTEIEKTYalIbHY CUCTEMY TOKYMEHTOOOITY, sKa
JI03BOJINTDH €JIEKTPOHHOMY JIOKYMEHTY SIKiCHO IIPONTH BeCh *KUTTEBUIT ITUKJI IOKYMEHTa, TIOYMHAIOYN 3 MOMEHTY PeecTpallii i 3akindyioqn iioro

3aKPUTTAM, T06TO BUKOHAHHAM, IO 3HAYHO ITOJICTIINTD IMOBCAKACHHY pO6OTy KO])I/ICTyBa‘IiB 3 BEJIMKUMHU 00CATaMKI I[OKyMeHTiB. BO[[HO‘IaC



y POOOTI PO3IVISAAETHCS 3aCTOCYBAHHS METOAIB TEMATHYHOTO MOJIE/IIOBAHHS Ta QJITOPUTMIB TEKCTOBOTO aHaJIi3y HA OCHOBI (araToareHTHOrO
MHXOLY, IO MOKYTh GYTU BUKOPUCTAHI IS TOOYI0BU IHTEJIEKTYATbHOI CHCTEMH JIOKYMEHTOOOITY.
Kiro4oBi ci10Ba: crcreMa eeKTPOHHOTO IOKYMEHTOOOITY, MAINHHE HABYAHHS, 6araToareHTHi TEXHOJIOTI], TeMaTHYHe MO/ETIOBAHHSL.
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MAPAMETPUYHUIT CUHTE3 CUCTEM YIPABJIIHHS IIAPOTEHEPATOPA ATOMHO{ EJIEKTPUYHOI CTAHIIIT

O. M. Hikyumnina, B. II. Cesepun, H. B. Komo6a (c. 77-84)

3arporoHoBaHO MOjiesli Ta METOAM IapaMeTPUYHOrO0 CHHTEe3y CHCTeM aBTOMATHYHOTO YIPABJIiHHS HaporeHepatopa Il aTOMHOI
€JIEKTPUYHOI CTAHIIIL, 10 TPYHTYIOTHCST Ha MOAMpIKallii MeToziB 6e3yMOBHOI ONTHMI3allii. Po3risiHyTa MaTeMaTiIHa MO/IE/Tb CUCTEM YIIPABJTHHS
naporeHeparopa, gKka Ipu3HadeHa Uil CMHTe3y HapaMmerpis mojeseil. Hasemeni anropurMu 06YMCICHHSA PIBHEBUX HIIbOBUX (DYHKIIH, 110
BPaXOBYIOTh OOMEKEHHsI 3MIHHMX MapaMeTpiB Ta MOKa3HUKHU sIKOCTI 3aja4 izenTudikaiii ta onrumisaiii Mogeseit. MoaudikoBano meToan
6e3yMOBHOT OTITUMIZAILIT IJITXOM 3alIPOBA/IKEHHST OTIepallii ITOPiBHAHHS 3HaUeHb PIBHEBUX IITbOBUX (DYHKI[IN. 3 BUKOPUCTAHHM iHMOpMAIiiHOT
TEXHOJIOTIT ONTUMI3AITi MPOBEIEHO 0OUNCTIOBATIbHI €KCIIEPIMEHTH IO/I0 CUHTE3Y MapaMeTPiB CHCTEM YIIPABJiHHS MaporeHepaTopa IMIsSXOM
onruMizanil piBHeBHX 1imboBHX GyHKII [nenTndikoBani 3naueHnss 54 mapameTpiB MOzesi CHCTeMM ympasiiHmHs maporeneparopa [1I'B-
1000, moCArHyTO 3HAYEHHS CEPEeAHBOKBAIPATHYHOTO Bi/IXMJIEHHSI TIPOIECiB B MO/ Bijl eKcriepuMeHTaabuux 1poiiecis 1 %. B pesyusbrari
TapaMeTPUYHOTO CHHTE3y ONTHMAILHIX CHCTEM YTIPABIiHHA TPOYKTHBHICTIO ITaporeHepaTopa OTPIMaHO MiHIMaIbHUI 4ac perymoBanns 131 c,
4ac 0OUMCITIOBATBHIX EKCTIEPUMEHTIB He niepeBumuB 10 xsusma. Oco6IMBICTh 3aIPONOHOBAHOTO TAXO/TY 10 TTAPAMETPUIHOTO CUHTE3Y MOJIETIEH
cUCTeM YIPaBJIiHHS MOJIATa€ B TOMY, 110 I[i/Ib0Ba (DYHKIIIA K €AUHUIT MaTeMaTUIHUI 06'€KT BKJIIOYA€E BCIO iH(MOPMAIIIIO TIPO 3aa4y CUHTE3Y.
ToMy 11eil TiAXix € MepCneKTUBHIM Y HAIPSIMI CIIPOIIEHHS TPOTPAMHOTO 3a0€3TeYeH s /TSI BUPIIIEHHS CKIAIHIX 3a/1a4 MapaMeTPUIHOrO
CHHTe3y CHUCTeM YIpaBiliHHs. PO3IIISHYTA TEXHOJIOTiS TapaMeTPUYHOTrO CHHTE3y CHUCTEeM YIPABJIHHS J03BOJINTD HiJIBUIINTH CTYIiHb HAYKOBOI
06IPYHTOBAHOCTI TEXHIYHIX MPOEKTIB MO0 BIOCKOHATEHHS PI3HIX 3aCTOCOBYBAHUX Ta MEPCIEKTHBHIX CUCTEM YITPABIIHHSL

Komo4oBi ci10Ba: aToMHa eleKTpUYHa CTaHIis, TapOTeHepaTop, MOIETIOBAHHS, CUCTEMA YIIPaBJIiHH, CHHTE3, ieHTndiKaiis, onTnmisartis.
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EKCIIEPUMEHTAJIbHA OIITHKA IIOTOKIB, CTPYMIB TA HIBUJIKOCTI ACHHXPOHHOTI'O IBUTYHA (c. 85-95)

Najimaldin M. Abbas, Ali Merwan Shakor

YmpaBiiHHS TPUBOJOM ACHHXPOHHOTO [BUTYHA Ta HOTO OIiHKA € NTUPOKOI0 TEeMOIO. 3a OCTaHHI KiJbKa POKIB Pi3KO BHpiC PUHOK
PEryJIbOBaHUX TIPUBO/IB. BUPOOHUKY yCBIIOMUIIN BaKIUBICTh HE TIIBKH YIPABJIIHHS /[alla30HOM HIBUAKOCTI 400 KPYTHOTO MOMEHTY, ajie i
3HIKEHHST eneprocroxkuBanst. [le 06yMoBIoe HEOOXIIHICTH PO3POOKH HOBHX aJTOPUTMIB Ta CXEM YITPABJIiHHS, 10 BKIIOYAIOTH 1T PIllIEHHSI.
MificHo, oniHKa MBUAKOCTI MOBUHHA BUKOPHCTOBYBATHCS B OAHIN ab0 JCKIIBKOX 0OJIACTAX CXEMU YIPAaBJIiHHS, B 3aJ1€KHOCTI Bl METH
yrpastintst. [I[poBOAMTHCS AOCIPKEHHS JaHOT KOHIIEiT, a TaK0K HAHOLIBIIT TOMKMPEHUX METOAMK OIIHKHU MIBUAKOCTI.

B manmii yac icnye GesJiv iHCTPYMEHTIB /It OIIHKM MBUKOCTI 0OepTaHHst poTopa 6e3 BUKOPUCTAHHs faTukka mBUAKOCTL. CydacHi MeTou
06POOKU CUTHAJIIB I03BOJISIIOTH PEAi3yBATU CXEMY OIHKH 3 MOKJIMBICTIO KOHTPOJIO CTPyMiB Ta Hanpyr. Tomy B AaHiil pobOTi IPONOHYEThCS
KOHIIETIIIiST OIIHKM CTPYMiB, MIBUKOCTI Ta TOTOKIB HA OCHOBi posammpenoro ¢insrpa Kamvana. KonTpommoroun BiHONIEHHS TEOPETUYHOTO
BAIHIIKY /10 (DaKTHIHOTO, BUMIPSTHA KOBapiaIiiiHa MaTPHILT IIyMy PEKYPCHBHO KOPHTYETHCS B PESKUMI OHJIANH UIST TIOCTYTIOBOTO HAOMIDKEHHS 10
peabHOro PiBHA mryMy. TAKUM YUHOM, (DLIBTP BUKOHYE ONTHMAJILHY OIIHKY Ta IHBUIIYE TOYHICTD OIIHKK IBUAKOCTI. Takosk OyJ10 BUBUEHO BILIUB
3MIHN HaBaHTa)KeHH: Ha OIIIHKY CTPYMiB, TOTOKIB Ta MIBUKOCTI. Pe3ysraTi Mozie/IioBaHH: Ta eKCIIepUMEHTIB TOKa3YIOTh, 10 3alIPOTIOHOBAHNIT
B/IOCKOHAJICHUIT Q/IAlTUBHUIT PO3IIMPeHuii oliHioBay KajMaHa Mae CHibHY 3/QTHICTH /IO NPHUTHIYEHHS BUIIQ/KOBOIO IIyMY BHMipIOBAHb.
Pesysisratit Tako:k MiATBEPIKYIOTH TOYHICTD 3AITPOIIOHOBAHOI CXEMU JIJIsT OLIHKK CTAaHiB ACUHXPOHHOTO IBUTYHA 32 PI3HUX PiBHIB HABAHTAKEHIIS.
Bin 1103B0JIsI€ TOUHO OIIHUTH MIBUIKICTH BUTYHA i MA€ XOPOIILY 3[aTHICTh 3a00IraTi MOMIJIKAM JJIS 3aI0BOJICHHST (haKTHYHUX TTOTPED TPOEKTY.

KiouoBi cioBa: acunxpoHHuUil ABUTYH, posinupennii (insrp Kaimana, omiHKa IBUIKOCTI, OIiHKA IIOTOKY POTOPa, 6e31aTYNKOBUIT IPHBI/L.
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PO3POBJIEHHA CUCTEMU YIIPABJIIHHA TA3OBUM IBUT'YHOM I3 EJIEKTPOHHHUM BJIOKOM YIIPABJITHHS
TA ITIOCJIIOBHUM BIIOPCKYBAHHAAM ITAJIUBA (c. 96-104)

C. 0. Kosainos, C. B. ILmc

IIpeicTaBiieHO Pe3yJIbraTi A0CIIZKEHHS PO3POOIEHOT eJIEKTPOHHOT CUCTEMHU YIIPABJIHHSI Ta30BUM JBUTYHOM BHYTPIIIHBOTO 3TOPSIHHS 3
ICKPOBUM 3alaIlOBaHHAM st POOOTH Ha 3pi/pKeHoMy HadToBOMY Taszi. HoBUM y cucTeMi yrpaBiiHHs € MOXKJIUBICTD 3a0e3edeH s HalOibIi
e(eKTUBHOTO TOCJIIOBHOTO BUJLY BIOPCKYBAHHS Ta30BOTO MAaJMBA, MPH SKOMY MAJHUBO BIOPCKYETHCS Y MOCTIIOBHOCTI, 10 BiANOBiIa€e
TOPSZAIKY poboTH TiiHAPiB. OCOBMMBICTIO PO3POOIEHOT CHCTEMNU YIIPABIIHHS € Te, 0 15T 3a6e3MeUeHHsI TIOCTiIOBHOTO BIIOPCKYBAHHS 0YI10
MOAM(DIKOBAHO PYXOMUI PO3MOMIIBHUK Hanmpyru (TpambJep) cuctemu sanamoBadHs. Moaudikaiis Tpambiepa 10JSATa€ y BCTAaHOBJIECHHI
Ha HOro MPUBOAHMIA BaJ HOJATKOBOTO 3a/al0Y0T0 [MCKA 3 OJHMM iHTErPOBAHUM MOCTIIHUM MATHITOM Ta J0IATKOBOTO JaTynKa XOJ/ia Ha




kopryci Tpambiiepa. e fae MOKIMBICTD 3a0e3MeYUT HAJXO/PKEHHSI 10 eJIEKTPOHHOTO OJI0KA YIIPABJIiHHS CUTHAIA TIPO KYTOBE TOJIOKEHHS
PO3MOAIIBHOTO BaJIa, | TUM caMuM 3a6e3MeYnTH TIOC/II0BHE BIOPCKYBaHHst nauuBa. OMICaHo IPUHIMKIT POOOTH CUCTEMU YIIPABJIIHHS Ta30BUM
JBUTYHOM, SIKY 3abe3redye eJeKTpoHuuii 670k yrnpasainsst. [Tokazano KoHcTpyKitist MoaudikoBarnoro Tpambiepa. IIposeseni BUpodyBanHs
ra3oBOTO JIBUTYHA 3 HOBOIO CHCTEMOI) YIIPABJIHHS i3 PO3POOJIEHUMU €IeKTPOHHIM OJ10KOM yripasinus Avenir Gaz 37 «B» ta nporpamanM
MozyseM «B2». Bunpobysamis MiATBEPANIN TIPAIe3JaTHICTh PO3POOJEHOT eJIeKTPOHHOI CHCTeMM YIpaBiHHs, ToOTO 3abesredeHHs
TIOCJTIZIOBHOTO BIIOPCKYBAHHSI Ta30BOr0 Masinsa. Kpim Toro, BUIIpo6yBaHHs Ha PEKNMAX X0JIOCTOTO X0y TOKA3AJIH, [0 BMICT OKCH/LY BYTJIEIIO
Ta BYIJIEBOJAHIB Y BiANPaI[bOBaHUX Ta3ax JABUIYHA CYTTEBO HYKYMI HisK TPAHUYHO AOMYCTUMI 0 ABUTYHIB 6e3 karamizatopis. Pospobiena
CcrICTeMa yIPaBIiHHsT MOKe Gy TH BUKOPHCTAHA TIPY KOHBEPTAIIil IM3eTbHIX TPAHCTIOPTHIX 3ac00iB, SIKi TepeGyBaloTh B €KCILTyaTallii, y Ta3oBi
JBUTYHU. 3aCTOCYBaHHs 1€l cCUCTEMHU yIpaBJiHHs 3a0e31edye X Ge3neuHy eKCILIyaTalliio.
Kiro4oBi ci10Ba: ra3oBuil [BUTYH, €IEKTPOHHA CHCTEMA YIIPABJIIHHS Fa30BHM JBUTYHOM, €JIEKTPOHHUIT GIOK YIIPABJIIHHSL.
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PO3POBKA IHTEJIEKTYAJIbHOI CUCTEMU KEPYBAHHSA TEXHOJIOTTYHUM KOMIIJIEKCOM BTOPUHHOT
KOHJIEHCAIIIi BUPOBHUIITBA AMIAKY (c. 105-115)

A. K. BaGiuenko, SI. O. Kpasuenko, I0. A. Ba6iuenko, 1. I. Jlucauenko, I. JI. Kpacuikos, B. I. Beasma

[TpoBesieno anamiz ymMoB (OYHKITIOHYBAHHS TEXHOJIOTIYHOTO KoMmIiekcy BropmuHOi konzaencamnii (TKBK) tumoBoro arperaty cunresy
amiaky cepii AM-1360 i3 3acTocyBaHHSM CHCTEMHO-KEpPYBAJIbHOTO Mi/fXxo/y. BusHadeHi KOOpAMHATH BEKTOPIB KEPYBAaHHS Ta 30BHIMIHIX
30ypenb. Po3po6ieHo aaropuT™ MPOrHO3YBAHHSI KOOPAMHAT BEKTOPA KEPYBAHHSI [IsI TIACUCTEMU MATPIMKH MPUIHITTS PillleHb B yMOBaxX
Jii 30BHINIHIX 30yPEHb IS TAKOTO CKJIAJHOTO 1HEPIIHHOTO 00’eKTa 3 Besmkoo MetasoeMHuicTio sik TKBK.

MeTooM MaTeMaTUYHOrO MOJIETIOBAHHS 3a PO3POOJIECHUM aJTOPUTMOM BU3HAYEHI 3aKOHOMIDHOCTI Ta KiJbKICHI 3aJI€KHOCTI BILIUBY
30BHINIHIX 30ypeHb, TaKUX K TeMIleparypa MepBUHHOI KOHJeHcalli Ta BUTpata HUPKYJSIIIHOrO rasy Ha epeKTUBHICTH MpPOIECiB
termooominy TKBK. BceraHoBieHa 3aKOHOMIDHICTD 30i/bIIEHHS TEIJIOBUX MOTOKIB Ta KOOPAMHAT BEKTOPA KEPYyBAaHHS 3 IMiJBUIECHHIM
TemIiepaTypu NepBUHHOI KoHzeHcallil. Busnauena nmapamerpuyHa 4yTJIMBICTb KOOPJAMHAT BEKTOPA KePyBaHb B yMOBaX 3MiHU TeMIlepaTypu
MepBUHHOT KOHJIEH AT, SIKa y HOPIBHSIHHI i3 BUTPATOIO IUPKYJISIIIHHOTO ragy nepeBuIye ii Gibin HiX Y IICTh pasis.

Bukonana mporpamua peasisaiisi airoputmy i3 sacrocysannsiM cepenoBuiia MATLAB 3abesneuye sap/siku BOyZ0BaHIl B HbOTO
kaienTepkoi yactuay (OPC-krienT) BIbHUIT TPOrpaMHUIT LOCTYTI 10 TIOTOYHKX AAHUX TEXHOJOTTYHOTO rpoiiecy. Po3po6iieHo hyHKIioHa bHY
CTPYKTYPY KoMIT toTepHo-iHTerpoBanoi Texnosorii TKBK i3 3ampornonoBaHoio mificicTeMoio KOpeKIiil B pesKiMi CyIIepBi30PHOTO KepyBaHHS.
3piiicHena mpakTHYHA peasizallig pillleHb 1040 KOPEKIil A0JaTKOBUM arapaTHO-IporpaMHuM 3abesledeHHsM Ha Gasi MporpamMoBaHOTO
soriunoro xontposepa VIPA ta SCADA-cucremn Zenon.

BuposakeHHst po3pobuieHoi cuctemu 3abesmeuye cTabilIisallio TeMnepaTypu BTOPUHHOT KOHeH allil Ha permaMeHTHOMY piBHi —5 °C, 1110
JIO3BOJISIE 3HU3UTH CIIOKMBAHHS IIPUPOHOTO rasy Maiiske Ha 1 MM Ha piK.

Kmou4oBi cioBa: BUPOGHUIITBO aMiaky, BTOPHHHA KOHJEHCAI[is], eHeproeeKTUBHICTh, MMiACUCTEMA IPHHHSTTS PillleHb, KOMIT IOTEPHE

KepyBaHHS.
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PO3POBKA MATEMATHYHOT MO/IEJII JIJII KOHTPOJTIO IBUKOCTI CXOAY CTOBIIA IIUXTU JOMEHHOT
ITEYI 3A IIAPAMETPAMU THUCRY I'A3IB B TPAKTI ITEYI (c. 116-126)

B. II. KpaBuenko, 3. €. Bopotnikoga, O. 1. Cimkin, O. O. Koiipman

Po3riistHyTo 3aa4y OI[IHKU MIBUIKOCTI OMYCKaHHsI CTOBIIA ITMXTOBUX MaTepiaiB 3a J0MOMOrol0 6e3KOHTaKTHUX MeTo/iB. Ile BaskinBo,
TOMY IO PiBEHb IMUXTOBUX MaTepiasiB medi i MBUAKICTD X CXOMAY € OJHUM 3 OCHOBHUX IOKAa3HUKIB IHTEHCHBHOCTI TJIABKH, 1[0 BU3HAYAE
NIPOAYKTUBHICTD I1€Yi.

Onucano KOHCTPYKIIO JOMEHHOI Tedi i i JyTTeBUil TpakT, MpoaHaxi30BaHO iCHYIOYi METOAM Ta 3acO0M KOHTPOJIO HMIBUIKOCTI PyXy
HMIUXTOBUX MaTepiayiB y goMeHHiil meui. [IpexcraBieHo MaTeMaTH4YHY MOJe/Ib OI[HKU IIBHAKOCTI OIyCKAHHS IINXTOBUX MaTepiajiB y
JOMEHHi Tevi Ha IiIcTaBi BeJIMYNHY i KOJMBAHD TUCKY Ta3iB 0 BUCOTI maxTu mevi. Moziesrb 3acHoBaHa Ha TOMY, 110 B IITAXTi TT€4i TOPHOBI ra3u
TIHIMATOTHCS BTOPY MO eJleMeHTapHUM KaHnaslaX CTOBIA IMMXTOBUX MaTepiamiB, sSKi CKIAJAI0ThCS 3 CYKYITHOCTI €MHOCTeH i omopis. Jlosxunn
€MHOCTEN 1 06CTU OIOPIB €IEMEHTAPHUX KAHAMIB MOCTIIHO 3MIHIOIOTHCS, 3MIHIOKOUH TiAPABJIIYHUIT OIp PyXy ras3iB B JOMEHHI 1eui. [JaHuii
TIPOIIeC OMUCAHI CUCTEMOIO bePeHIliaTbHIX PiBHSIHD, TKA B CTATIOMY PEKIUMI TIEPETBOPIOETHCS B CUCTEMY JIIHIITHUX PiBHSHB. CHcTeMa omrcye
3JIEKHICTD aMILTITY/IN KOJIMBAHb THCKIB Bijl aMIUIITY /11 3MiHN KOeDII[iEHTIB OIIOpY i 4aCTOTH KOJIMBAHb THCKIB BiJl 4aCTOTH 3MiHH KoedillieHTiB
ornopy. OnpaiboBaHO eKcrieprMeHTaIbHI JlaHi MIBUJIKOCTI PyXy CTOBIA NIMXTOBMX MaTepiasliB i KOJIMBaHb Ieperajy TUCKY B IIedi, II0Ka3aHo iX
3HAYYIINI 3B'S30K, 110 MiATBEPIKYE MOMEPeIHHO OTPUMAHI TeOPEeTHYHI pe3y asTaT. [l OIiHKY aleKBAaTHOCTI MOJIEJi 3aCTOCOBYETHCS METO/L
iMiTaniiinoro mozesoBanHts. Pesyisratu poboru imiTatiitnoi Mojesi MiATBEPKYIOTHCS. eKCIIePUMEHTAIbHIMU JAHUMU.

PospobuioBaia MaTeMaTidHa MOJIENb MOKe GyTH BIIPOBaKeHa ¥ BUPOOHUITBO. [le 3po6uTh ioro GibI eKOHOMIYHIM i Ge3medHnM 3a
PaxyHOK KpAmioro i 6iibIn mepeadadyBaHOro KOHTPOJIIO Ta 301/IbIIEHHST THYYKOCTI B €KCILUTyaTallii 32 PI3HUX 30BHIIIHIX YMOB.

KmoyoBi ciioBa: JoMeHHa 114, JOMEHHUIT TPaKT, MaTeMaTHYHa MO/IeJIb, aJIeKBaTHA OIiHKA, €KCIIEPUMEHTAJIbHI JaHi.



