DOI: 10.15587/1729-4061.2021.243094

IMPROVEMENT OF THE MODEL OF OBJECT
RECOGNITION IN AERO PHOTOGRAPHS USING DEEP
CONVOLUTIONAL NEURAL NETWORKS (p. 6-21)

Vadym Slyusar

Central Scientific Research Institute of the Army of the Armed
Forces of Ukraine, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-2912-3149

Mykhailo Protsenko

Central Scientific Research Institute of the Army of the Armed
Forces of Ukraine, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0001-5057-6145

Anton Chernukha
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-0365-3205

images, the final fully connected layer was modified by rejection from

1,000 to 10 neurons and additional two-stage training of the resulting
model. Additional training was carried out with a set of images pre-
pared from aerial photographs at stage 1 and with a set of VisDrone
2021 (China) images at stage 2. Optimal training parameters were
selected: speed (step) (0.0001), number of epochs (100). As a result, a
new model under the proposed name of AlexVisDrone was obtained.
The effectiveness of the proposed model was checked with a test
set of 100 images for each class (the total number of classes was 10).
Accuracy and sensitivity were chosen as the main indicators of the
model effectiveness. As a result, an increase in recognition accuracy
from 7 % (for images from aerial photographs) to 9 % (for the Vis-
Drone 2021 set) was obtained which has indicated that the choice
of neural network architecture and training parameters was correct.
The use of the proposed model makes it possible to automate the

process of object recognition in aerial photographs.
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Detection and recognition of objects in images is the main
problem to be solved by computer vision systems. As part of solving
this problem, the model of object recognition in aerial photographs
taken from unmanned aerial vehicles has been improved. A study of
object recognition in aerial photographs using deep convolutional
neural networks has been carried out. Analysis of possible imple-
mentations showed that the AlexNet 2012 model (Canada) trained
on the ImageNet image set (China) is most suitable for this problem
solution. This model was used as a basic one. The object recognition
error for this model with the use of the ImageNet test set of images
amounted to 15 %. To solve the problem of improving the effective-
ness of object recognition in aerial photographs for 10 classes of

In the future, it is advisable to use this model at ground stations

of unmanned aerial vehicle complex control when processing aerial
photographs taken from unmanned aerial vehicles, in robotic sys-
tems, in video surveillance complexes and when designing unmanned

vehicle systems.
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Millions of lives might be saved if stained tissues could be
detected quickly. Tmage classification algorithms may be used to
detect the shape of cancerous cells, which is crucial in determining
the severity of the disease. With the rapid advancement of digital
technology, digital images now play a critical role in the current
day, with rapid applications in the medical and visualization fields.
Tissue segmentation in whole-slide photographs is a crucial task in
digital pathology, as it is necessary for fast and accurate computer-
aided diagnoses. When a tissue picture is stained with eosin and
hematoxylin, precise tissue segmentation is especially important



for a successful diagnosis. This kind of staining aids pathologists

in distinguishing between different tissue types. This work offers
a clustering-based color segmentation approach for medical im-
ages that can successfully find the core points of clusters through
penetrating the red-green-blue (RGB) pairings without previous
information. Here, the number of RGB pairs functions as a clusters’
number to increase the accuracy of current algorithms by establish-
ing the automated initialization settings for conventional K-Means
clustering algorithms. On a picture of tissue stained with eosin and
hematoxylin, the developed K-Means clustering technique is used
in this study (H&E). The blue items are found in Cluster 3. There
are things in both light and dark blue. The results showed that the
proposed technique can differentiate light blue from dark blue em-
ploying the ‘¥’ layer in I*a*b* Color Space (I¥a*b* CS). The work
recognized the cells’ nuclei with a dark blue color successfully. As
a result, this approach may aid in precisely diagnosing the stage of
tumor invasion and guiding clinical therapies.

Keywords: image analysis, tissue image segmentation, K-Means
clustering, color-based segmentation.
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During the current outbreak of the COVID-19 pandemic, con-
trolling and decreasing the possibilities of infections are massively

required. One of the most important solutions is to use Artificial
Intelligence (AT), which combines both fields of deep learning (DL)
and the Internet of Things (IoT). The former one is responsible for
detecting any face, which is not wearing a mask. Whereas, the latter
is exploited to manage the control for the entire building or a public
area such as bus, train station, or airport by connecting a Closed-
Circuit Television (CCTV) camera to the room of management. The
work is implemented using a Core-i5 CPU workstation attached
with a Webcam. Then, MATLAB software is programmed to instruct
both Arduino and NodeMCU (Micro-Controller Unit) for remote
control as [oT. In terms of deep learning, a 15-layer convolutional
neural network is exploited to train 1,376 image samples to gener-
ate a reference model to use for comparison. Before deep learning,
preprocessing operations for both image enhancement and scaling
are applied to each image sample. For the training and testing of the
proposed system, the Simulated Masked Face Recognition Dataset (
SMFRD) has been exploited. This dataset is published online. Then,
the proposed deep learning system has an average accuracy of up to
98.98 %, where 80 % of the dataset was used for training and 20 % of
the samples are dedicated to testing the proposed intelligent system.

The ToT system is implemented using Arduino and NodeMCU
TX (for transmitter) and RX (for receiver) for the signal transferring
through long distances. Several experiments have been conducted
and showed that the results are reasonable and thus the model can
be commercially applied.

Keywords: COVID-19, Computer Vision, Machine Learning,
Deep Learning, Remote Control, Embedded System, Big Data, IoT.
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Currently the hospital is a place that is very vulnerable to the
transmission of Covid-19, so giving birth in a hospital is very risky.
In addition, the hospital currently only accepts cesarean deliveries,
while mothers who can give birth vaginally are recommended to give
birth in a midwife because the chances of being exposed to Covid-19
are much lower. In general, this study aims to examine the perfor-
mance of the LDA-SVM method in predicting whether a prospective
mother needs to undergo a C-section or simply give birth normally.
The aims of this study are:

1) to determine the best parameters for building the detec-
tion model;

2) to determine the best accuracy from the model;



3) to compare the accuracies with the other methods.

The data used in this study is the dataset of caesarian section.
This data consists of the results of 80 pregnant women following
C-section with the most important characteristics of labor problems
in the clinical field. Based on the results of the experiments that
have been carried out, several parameter values that provide the
best results for building the detection model are obtained, namely
o (sigma) —5.9 for 70 % training data, 6=4, —6.1 and 6.6 for 80 %
training data and =4 and 16 for 90 % training data. Besides, the
results obtained show that the LDA-SVM method is able to classify
the C-section method properly with an accuracy of up to 100 %. This
research is also able to surpass the methods in previous studies. The
results show that LDA-SVM for this case study generates an accura-
cy of 100.00 %. This method has great potential to be used by doctors
used as an early detection to determine whether a mother needs to go
through a C-section or simply give birth vaginally. So that mothers
can prevent the transmission of Covid-19 in the hospital.

Keywords: caesarian section, cesarean deliveries, LDA, SVM,
Covid-19, pregnant women.
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For people with disabilities, sign language is the most important
means of communication. Therefore, more and more authors of vari-
ous papers and scientists around the world are proposing solutions
to use intelligent hand gesture recognition systems. Such a system
is aimed not only for those who wish to understand a sign language,
but also speak using gesture recognition software. In this paper, a
new benchmark dataset for Kazakh fingerspelling, able to train deep

neural networks, is introduced. The dataset contains more than
10122 gesture samples for 42 alphabets. The alphabet has its own
peculiarities as some characters are shown in motion, which may
influence sign recognition.

Research and analysis of convolutional neural networks, com-
parison, testing, results and analysis of LeNet, AlexNet, ResNet and
EffectiveNet — EfficientNetB7 methods are described in the paper.
EffectiveNet architecture is state-of-the-art (SOTA) and is supposed
to be a new one compared to other architectures under consideration.
On this dataset, we showed that the LeNet and EffectiveNet networks
outperform other competing algorithms. Moreover, EffectiveNet can
achieve state-of-the-art performance on nother hand gesture datasets.

The architecture and operation principle of these algorithms
reflect the effectiveness of their application in sign language recogni-
tion. The evaluation of the CNN model score is conducted by using
the accuracy and penalty matrix. During training epochs, LeNet and
EffectiveNet showed better results: accuracy and loss function had
similar and close trends. The results of EffectiveNet were explained
by the tools of the SHapley Additive exPlanations (SHAP) frame-
work. SHAP explored the model to detect complex relationships
between features in the images. Focusing on the SHAP tool may help
to further improve the accuracy of the model.

Keywords: hand gesture recognition, sign language recognition,
convolutional neural network (CNN), deep learning.
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This research is aimed at identifying the parts of speech for the
Kazakh and Turkish languages in an information retrieval system.

The proposed algorithms are based on machine learning techniques.
In this paper, we consider the binary classification of words accord-
ing to parts of speech. We decided to take the most popular machine
learning algorithms. In this paper, the following approaches and well-
known machine learning algorithms are studied and considered. We
defined 7 dictionaries and tagged 135 million words in Kazakh and
9 dictionaries and 50 million words in the Turkish language.

The main problem considered in the paper is to create algorithms
for the execution of dictionaries of the so-called Link Grammar Pars-
er (LGP) system, in particular for the Kazakh and Turkish languages,
using machine learning techniques.

The focus of the research is on the review and comparison of
machine learning algorithms and methods that have accomplished
results on various natural language processing tasks such as gram-
matical categories determination.

For the operation of the LGP system, a dictionary is created in
which a connector for each word is indicated — the type of connec-
tion that can be created using this word. The authors considered
methods of filling in LGP dictionaries using machine learning.

The complexities of natural language processing, however, do
not exclude the possibility of identifying narrower tasks that can
already be solved algorithmically: for example, determining parts of
speech or splitting texts into logical groups. However, some features
of natural languages significantly reduce the effectiveness of these
solutions. Thus, taking into account all word forms for each word in
the Kazakh and Turkish languages increases the complexity of text
processing by an order of magnitude.

Keywords: natural language processing, part-of-speech, ma-
chine learning algorithms, agglutinative language, Word2vec.
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Distributed information systems that support scientific and
educational activities can work with various information systems.
The main goal of creating a distributed information system sup-
porting scientific and educational activities is to accelerate the pace
and improve the quality of information exchange in the scientific
environment.

The paper considers technological methods for constructing
models of information systems designed to support scientific and
educational activities. The model under consideration is that the
developed model of an information system for working with sci-
entific materials should solve the problems of long-term storage of
information, organizing data search by attributes, accumulating and
replacing metadata.

Based on the analysis of typical scenarios of information servers,
the tasks that should be solved when organizing an access control
system for distributed information resources are formulated. Within
the framework of this technology, three access control models are



discussed, which differ in the degree of integration of information

server functions with the Z39.50 technologies.

The creation and support of distributed information systems and
electronic libraries that integrate heterogeneous information resourc-
es and operate in various software and hardware environments require
special approaches to managing these systems. If the resources or data
themselves can be managed locally, even for distributed information
systems, then the task of managing access to distributed resources
cannot be solved within the framework of local administration. The
justification of the last thesis can be seen when considering typical
scenarios of the information server, which we will describe below.

Keywords: access, information systems, distributed information
systems, storage, search, technology, model, Z39.50 protocol.
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This paper reports a solution to the problem of determining the
configuration parameters of PID controllers when arranging the
poles of the transfer function of a linear single-circuit automated
control system for a predefined set of control objects.

Unlike known methods in which the task to find the optimal
settings of a PID controller is formed as a problem of nonlinear
programming, in this work a similar problem is reduced to solving a
system of linear algebraic equations.

The method devised is based on the generalized Viéte theorem,
which establishes the relationship between the parameters and roots
of the characteristic equation of the automatic control system. It is
shown that for control objects with transfer functions of the first
and second orders, the problem of determining the configuration
parameters of PID controllers has an unambiguous solution. For
control objects with transfer functions of the third and higher orders,
the generated problem is reduced to solving the redefined system of
linear algebraic equations that has an unambiguous solution when
the Rouché—Capelli theorem condition is met.



Such a condition can be met by arranging one of the roots of

the characteristic equation of the system on a complex plane. At
the same time, the requirements for the qualitative indicators of the
system would not always be met. Therefore, alternative techniques
have been proposed for determining the configuration parameters of
PID controllers. The first of these defines configuration parameters
as a pseudo solution to the redefined system of linear algebraic equa-
tions while the second produces a solution for which the value of the
maximum residual for the system of equations is minimal.

For each case, which was used to determine the settings of PID
controllers, such indicators of the control process as overshooting
and control time have been determined.

Keywords: automatic control, PID controller, system of equa-
tions, configuration parameters, process quality indicators.
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The result of the study reported in this paper is the proposed
mathematical model of technological processes occurring in the
reactor for acetic acid synthesis. The initial parameters of the reac-
tor considered were the value of the concentration of acetic acid
at the reactor outlet, temperature, the level of reaction mass, and
pressure in the reactor. The input parameters included the amount
of methanol and carbon monoxide supplied. Material and thermal
balances of reactor technological processes were used to construct
the mathematical model of the reactor. Fisher criterion was applied
to test the mathematical model for adequacy. At the specified 5 %
level of significance, the value of Fisher criterion for the concentra-
tion of acetic acid, temperature, and the level of reaction mass in the
reactor does not exceed its critical value for a stationary mode. The
reproducibility of the modeling results was tested using the Cochran
criterion. The value of the Cochrane criterion, at the predefined 5 %
level of significance, for the concentration of acetic acid, tempera-
ture, and the level of reaction mass in the reactor does not exceed its
critical value for different modes. The relative error for the modeled
output parameters was calculated. The relative error of the initial
parameters did not exceed the level of 10 %. The model built makes it
possible to calculate with satisfactory accuracy the value of the con-
centration of acetic acid at the reactor output, the temperature and



level of the reaction mass in the reactor under a stationary mode. The

resulting model could be used to automate the control of technologi-

cal processes in the acetic acid synthesis reactor under a stationary

mode. The study results open additional opportunities to manage the

stationary mode of the reactor.

Keywords: static mathematical model of acetic acid synthesis

reactor, automatic control, technological processes.
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BIOCKOHAJEHHSA MO/IEJI PO3III3HABAHHS OF’EKTIB HA AEPO®OTO3HIMKAX 3 BUKOPUCTAHHAM
IJIMBOKOi 3rOPTKOBOI HEMIPOHHOI MEPEKI (c. 6-21)

B. I. Cmocap, M. M. IIpouenko, A. A. YUepnyxa, I1. A. KoBaibos, II. 10. Bopoxuy, C. M. IlleByenko, O. B. Uepnikos,
C. E. Baxuncskuii, O. 1. Boraros, K. JI. Xpycraisos

OCHOBHUM 3aBIaHHIM, IKE€ BUPIIIYIOTH CHCTEMH KOMII'IOTEPHOTO 30Dy, € BUSBJEHHS i PO3Mi3HaBaHHs 06'€KTiB Ha 300paKeHHI.
B pamkax BupIillleHHS TaHOTO 3aBIAaHHS BIOCKOHAJEHAa MOJeJNb PO3Mi3HaBaHHs 06'€KTiB Ha aepodOTO3HIMKAX, OTPUMAHUX 3
6€e311JI0THOTO JITaIbHOTO anapary. IIpoBeieHo KocipKeH st po3iizHaBanisa 06’eKTiB Ha aepoGOTO3HIMKAX IMIHOOKMMU 3rOPTKOBUMU
HepOHHUMM MepekaMu. AHaJli3 MOKJIMBUX peasizalliil mokasas, 110 /sl BAKOHAHHS AaHOTO 3aBAaHHsl HalOiIbIIe MAX0UTh MOJIE/Nb
AlexNet 2012 (Kanaza), sika maByena nabopom so6paskens ImageNet (Kurait). [lamy momenab Bukopucrtano 3a 6azosy. ITomuika
posmizHaBaHHs 00 €KTIB AU JaHOT MoJiesli Ha TecToBOMY HaGopi 306pakenn ImageNet ckiana 15 %. JlJist BUpillleHHs 3aBAaHHS ITBH-
menHs e(eKTUBHOCTI po3IizHaBanHs 06’ eKTiB Ha aepodoTosHiMKkax 3a 10 kracaMu MpoBeeHo MOAN(DIKAIII0 BUXIHOTO MOBHO3B' A3HOTO
mapy 3 1000 go 10 HeiipoHiB Ta /BOeTanHe 10/aTKOBE HaBYaHHs oTpuManHoi mozeni. Ha mepriomy erarmi 3a3nadeHe AOHABYAHHS
HOBOT Mepexi 3ailicHIoBaIoCsa HAbOpOM 300pakeHb, MiArOTOBICHUM 3 aepodOTO3HIMKIB, a Ha APyromy eTari — HaGOpOM 306pakeHb
VisDrone 2021 (Kuraii). O6pani ontuMaibHi mapaMeTpu HaBYaHHs: mBUAKICTH (KPoK) — 0,0001, uncso enox — 100. B peayabrari orpumano
HOBY MOJI€JIb € 3aIIPOIIOHOBAHOI0 HA3BOIO AlexVisDrone.

ITepeBipka edeKTUBHOCTI 3aPONOHOBAHOI MOJIEJI TIPOBOAUIACS Ha TecToBOMY HaGopi 3 100 300paskerb 3a KOKHUM KJIACOM, 3arajbHa
KinbKicTh Kaacis — 10. B AKOCTI OCHOBHUX MOKA3HUKIB e(heKTUBHOCTI HEIPOHHOT MePesKi 0OPAHO TOUHICTB i 4y T/IMBICT. B pesyJibrati oTpuMano
MiZIBUINEHHS] TOYHOCTI po3ITi3HaBaHHst Bix 7 % (1ist 306pakenb 3 aepodorosniMkis) 10 9 % (mist vabopa VisDrone 2021), 1o nokasye mnpas
BUJIBHICTH BUOOPY apXiTEeKTypH HEPOHHOI Mepexi, ITapaMeTpiB HaBYaHHs. BUKOPHCTAHHST 3a1TPOIOHOBAHOT MO/ JI03BOJISIE AaBTOMATH3YBATH
npotiec po3mnizHaBaHHs 00’€KTiB Ha aepOBOTO3HIMKAX.

JIOWiJIbHO BUKOPUCTOBYBATH JIaHy MOJEIb. Ha HA3eMHOMY MYHKTI YIpaBJiHHs Ge3MiJOTHOTO aBialliiiHoro KOMILIeKcy, Tpu 0O6pooit
aepo(OTO3HIMKIB, OTpUMAHKX 3 GE3MIOTHOTO JITATBHOTO anapary; B poOOTH30BaHMX CHUCTEMAX; B KOMILIEKCAX BiIEOCTIOCTEPEKEHHS; TIPU
CTBOPEHHI crcTeM Ge3IiIOTHOTO TPAHCIIOPTY.

Kinouosi cioBa: posmizHaBaris 00'€KTiB, IIIMOOKa 3rOpTKOBA HEHPOHHA Mepeka, aepohOTO3HIMOK, Ge3ITIOTHI JTiTaabHMIT arapar.
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PO3PI3HEHHA TUIIIB TKAHUH 3A IOIMIOMOTIOIO KOJIIPHOI CETMEHTAIIII HA OCHOBI KJIACTEPU3AIIII
METO/JIOM K-CEPEJITHIX (c. 22-28)

Zinah R. Hussein, Ans Ibrahim Mahameed, Jawaher Abdulwahab Fadhil

OueparuBHe BUSABJACHHS 3a0apBJICHUX TKAHUH J03BOJISIE BPATYBATH Miibiionu uTtiB. s BusHaueHHs (GOPMU PAKOBUX KJITHH
MOKYTh BUKOPUCTOBYBATHCS aJITOPUTME Kiacudikailii 306pakeHb, 0 MAE BUPINIaIbHE 3HAYEHHS JIJI1 BUSHAYEHHS CTYIIEHS TSKKOCTI
3aXBOPIOBAHHSA. 3aBISKN MIBUAKOMY PO3BUTKY IM(BPOBUX TEXHOJOT nUdPOBI 300paskeH s CbOTOAHI BiirpaioTh BUPIMIAJbHY POJIb
B pe3yJIbTaTi OlepaTUBHOIO 3acTOCYBaHHsl B o6Jacti Meanuuuu i Biyasisanii. HaiiBaxkimsinmm 3asaanusM B undposiii natosorii €
cerMeHTallist TKaHMH Ha MOBHOCAAi0oBUX (doTorpadisx, OCKiIbKM BoHa HeOOXiAHA sl IBUAKOI i TOUHOI KOMII'IOTEPHOI AiarHOCTHKH.
ITpu 3aGapBiieHHI TKAHWH €03WHOM 1 FeMaTOKCHJIIHOM, TOYHA CErMEHTaIlisi TKAaHWH OCOOJMBO BaKJIMBA [ YCHIIIHOI JIarHOCTUKM.
Taxe 3a6apBJICHHS 0MOMAra€ MaToJoraM PO3PI3HATH TUIM TKaHUH. Y POOOTI NPOMOHYETHCS MiXiZl KOJIPHOI cerMeHTaIlil MeAuIHUX
306pakeHb Ha OCHOBI KJAacTepu3allii, KMl T03BOJISIE YCIINIHO 3HAXOAUTH OCHOBHI TOYKH KJIACTEPIiB IISIXOM MPOHUKHEHHS B Mapu
yepBoHuii-zenenuii-cuniit (Y3C) 6es nonepeanpoi indopmarii. Kinbkicts nap Y3 C npencTapiise KiabKicTh KJIACTEPIB I i ABUIEHHS
TOYHOCTI TOTOYHUX AJTOPUTMIB IIJASXOM BCTAHOBJEHHS TapaMeTpiB aBTOMATUYHOI iHiIiajgisamii AJs1 3BUYAHUX aJTOPUTMIB
knactepusaiii K-cepennix. Ha 306pakenni TkaHnHM, 3a6apBI€HOT €03MHOM i TeMaTOKCHUJTIHOM, B IIbOMY OCJII/KEHHI BUKOPHCTOBYEThCS
pospobiiena meronuka kiaacrepusaiiii K-cepennix (H&E). Cuni esemenTu 3HaX0nsThest B Kaactepi 3. [IpucyTHi enemMeHTH sIK CBiT/I0-,
TaK i TeMHO-CHHBOTO KOJbOPY. Pe3ybraTn mokasasy, 1o 3alpornoHoBaHa MeTOANKA MOKe Bi/[PI3HATH CBITJIO-CHHIl KOJIIP BiJl TeMHO-
CHHBOT0, BUKOPUCTOBYIOUM map «[¥» B kosipaomy npoctopi I¥a*b* (I¥a*b*CS). B xoai pobotu Gy ycminiHo po3misHaHi sapa KIiTuH
TEMHO-CHHBOTO KOJIbOpY. B pedyibrarti nanuii miaxiz Moske HOMOMOTTH B TOYHIN MiarHOCTUIN cTajil iHBa3ii MyXJIWUHU i TpU3HAYEHH]
KJTIHIYHOI Teparmii.

Kmo4oBi cioBa: anasis 306pakeHb, cerMeHTallisi 300pakeHb TKaHWH, Kiactepusailiss K-cepeHix, KoipHa cerMeHTaIrist.
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OBME;KEHHSI 3APASKEHHSI COVID-19 3A JIOIIOMOI'OI0 ABTOMATUYHOTO BIJIJIAJIEHOTO
MOHITOPHHIY TA BUSIBJEHHS 3AXHCHOI MACKHU 3 BUKOPUCTAHHSIM IJIMBOKOTO HABYAHHS TA
IHTEPHETY PEYEII (c. 29-36)

Omar Mowaffak Alsaydia, Noor Raad Saadallah, Fahad Layth Malallah, Maan A. S. Al-Adwany

ITiz vac HurinHROI cramaxy manaemii COVID-19 Bkpaii HeoOXiIHO KOHTPOJTIOBATH 1 3HIZKYBATH MOKJIMBOCTI 3apakentst. OHUM i3 HAHO1LTbIIT
BaKJIMBUX PillleHb € BUKOpUCTaHHs mryuHoro inrenekty (IIIT), sikuii noenrye B cobi sk obmacti rmmGokoro HasuanHst (DL), Tak i iHTepHEeT
peueii (IoT). [lepiie BiANoBigae 3a BUsIBICHHsI 009U, Ha IKOMY HEMAE MacKU. Y TOM Yac SIK OCTaHHIN BUKOPUCTOBYETHCS IS YIIPABJiHHST BCIEIO
OyziBero abo TPOMAJICBKIM MICIIEM, TAKUM SIK aBTOOYC, BOK3asl ab0 aepOTOpT, NIJISTXOM THIKTIOYEHHS. KAMEPH BiJIEOCTIOCTEPEKEHHS 3aMKHYTOTO
kontypy (CCTV) 1o npumitienns yrpasiais. JocaipKeHHs BAKOHAHO 3 BUKOPUCTAHHAM Po6oUOi cratiti 3 iporiecopom Core-i5, miaKkmoueHoi 10
BeO-kamepu. [Torim riporpamyerbest iporpamie 3abesnedentss MATLAB as nanamrysanus Arduino i NodeMCU (610K MiKpOKOHTpoJIepa) J1Jist
BiJZIAJIEHOTO YIIPABJIHHS B SIKOCTI iHTEpHETY peueii. B paMkax rimbOKOro HaBYaHHs, BUKOPUCTOBYEThCS 15-111apoBa 3ropTKOBa HEHPOHHA MEPeKa
st Hapyaris 1376 3paskiB 300paskeHb Jisi CTBOPEHHS €TaJIOHHOI MOZIe]Ii 3 METOI0 BUKOPUCTaHHsI B TOPIBHAHHI. [lepe mmbOKuM HaBYaHHSIM
0 KOJKHOTO 3paska 300pasKeHHsT 3aCTOCOBYIOTBCS OTIEPaIlil TIOTIepenHboi 06POOKN SIK ISt TIOJIIEHHsT 300paKeHH s, TaK 1 ATt MacIITa0yBaHHsL.
Jluist HaBYaHHS i BUTPOOYBAHHSI 3aIIPOIIOHOBAHOI CUCTEMU BUKOPUCTOBYBABCsE HAGIP JaHNX posiisHaBanHst 004 B Mackax (SMEFRD). Tleit naGip
HManux oryOaikoBaHuii B IHTepHeTi. 3anpornoHoBana cucTeMa TMOOKOro HaBYaHHsI Mae cepeiHio TounicTb 10 98,98 %, ne 80% Habopy maHux
BUKOPHCTOBYBAJIOCS JIUIsT HaBYaHHs1, i 20% 3pasKiB npusHadeHi Uist BUTPOOYBAHHS 3aITPOIIOHOBAHOT IHTEJIEKTYIBHOT CHCTEMH.

Cucrema inTepHery peueii peamizosata 3 BukopuctantsM Arduino i NodeMCU_TX (s mepenasaya) i RX (s npuiimaua) st
Tiepeavi CUTHATY Ha BEJNKI BificTaHi. Bysio mpoBesieHo KibKa eKCIIepuMeHTiB, SIKi TTOKa3aIi AOIITbHICTh Pe3YJIbTATiB i, 0T/Ke, 3aCTOCOBHICTh
MO/IeJli B KOMEPIIHHUX IiJIsX.

Kimouosi cioBa: COVID-19, komm'oTepiuii 3ip, MaliHie HaBYaHHsI, IIHOOKe HaBYAHK, Bijylagene yrpasinis, BOy1oBaHa cucreMa,

BEJINKI /IaHi, IHTepHeT peveii.
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OIIHKA E®OEKTUBHOCTI JITHIMHOTO JUCKPUMIHAHTHOI'O AHAJII3Y TA METOY OIIOPHUX BEKTOPIB
IS KTTACUMDIKAIT KECAPEBOTO PO3TUHY (c. 37-43)

Abdul Azis Abdillah, Azwardi, Sulaksana Permana, Iwan Susanto, Fuad Zainuri, Samsul Arifin

B nauuii yac sikapHs € BpasiausuM Miciiem st nepegadi Covid-19, Tomy Hapojkysath B JIiKapHi ayke pusukosaHo. Kpim Toro, B
JaHuil yac JiikapHi NPUIIMAIOTh MOJIOTH TiJBKU IILIAXOM KecapeBOro po3TuHY. MatepsM, SIKi MOXYTb HapOAWTH IPUPOJHUM IITISXOM,
PEKOMEHLYEThCST HAPOKYBATH 3 aKyNIEPKOI0, OCKinbKY manck 3apasutucst Covid-19 nabararo Huskve. B misomy, 10CTiIsKeHHS CIpSIMOBaHe
Ha BuBYeHHs edekruHocTi Metoay JITA-MOB i 1pornosysarbs HeoOXigHoCTI MaiibyTHBOI MaTepi B KecapeBOMy pO3THHI abo
HapOJPKYBATH MPUPOIHIM TraxoM. LlimsaMn ganoro gocsipkenns e:

1) BUBHAYUTU ONITUMAJIBHI TTApaAMETPU no6y/10131/1 MOJIeJIi IarHOCTUKH;

2) BU3HAYUTU MAKCUMAJTbHY TOUYHICTH MOJIEJ;

3) OPIBHATH TOYHICTD 3 iHITNMHI METOAMI.

Jlani, 1110 BUKOPUCTOBYIOTHCS B IOC/IIIZKEHH ], € HAOOPOM JaHuX 1po KecapeBuil postun. Ii gani ckianaorbes 3 pesysbraris 80 BariTHIX
JKIHOK TICJIs KecapeBOro PO3TUHY 3 HAWOLIbIN BaKJIMBUMU XapaKTEPUCTUKAMU KJTHIYHUX 1mpobJeM 3 nosoramu. Ha mifgcrasi pesyssraris
MPOBEJICHUX EKCIIEPUMEHTIB BU3HAYCHO KUJIbKA 3HAYEHb TAPAMETPIB, sKi 3a0e3IedyroTh Halikpaili pesyJasraTu i moOyAOBH MOJE
JarHocTHKH, a came o (curma) —5,9 st 70 % nHaBuaibHuX ganux, 0=4, —6,11 6,6 ms1 80 % waByambuux manux i 0=41i 16 pyst 90 % waByambHUX
naanx. Kpim Toro, oTpuMani pesyssraTi MoKasyioTs, o Metox JIJTA-MOB Moske mpaBnibHO KiaacugikyBaTH MeTO/ KeCAPEBOTO PO3THHY 3
tousicTio 10 100 %. Ile moc/iKeHHsT TAKOK MOJKe TIEPEBEPIIUTI METO/IM MOIEPEe/HIX J0cijiKeHb. PesysbraTut mokasyors, mo JIJA-MOB
JUISL [[BOTO TeMaTHYHOTO J0C/i/pKenHs 3abesneuye Tounicts 100,00 %. lanuii MeTo Ma€ BeJIMKUI TIOTEHIa Il BAKOPUCTAHHS JIKapsMu
B SIKOCTI PAHHBOT [IarHOCTHKY JIJIsl BU3HAYEHHsT HEOOXITHOCTI MaTepi B KecapeBOMY PO3THHI ab0 HAPOLKYBATH TIPUPOIHUM HIISIXOM. Takum
YUHOM, MaTepi MOKyTb 3anobirtu nepeadi Covid-19 y mikapHsx.

KiiouoBi cioBa: xecapis po3THH, MOJIOTH HIISIXOM KecapeBoro poatuiy, JIJTA, MOB, Covid-19, BaritHi xKiHKku.
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MTOPIBHSIHHS 3TOPTKOBHUX HEITPOHHUX MEPESK JIJISI PO3II3HABAHHS KABAXCHKOf
’KECTOBOI MOBHM (c. 44-54)

Chingiz Kenshimov, Samat Mukhanov, Timur Merembayev, Didar Yedilkhan

Jluist mofieil 3 0OMEKEHNME MOKJINBOCTSIMU JKECTOBA MOBa € HalBaskJIMBIIIMM 3ac000M crinkyBanHs. Tomy Bee Giblie aBTOPIB pisHUX
po6iT i BYEHNX 110 BCOMY CBITY IIPOIIOHYIOTH PIllIEHHs /JIsi BUKOPHCTAHHS {HTEJEKTYaJbHUX CHCTEM pO3IisHaBaHHs xecTiB pyk. Taka



cucTeMa NMpU3HAYeHa He TIBKU IS TUX, XTO XO4€ PO3YMITH JKECTOBY MOBY, a i TOBOPHTH 3a JOMOMOTOK MPOTPAMHOTO 3a0e3edeH s 1S
posIizHaBaHHs jKecTiB. Y gaHiil poOoTi IpecTaBIeHuit HOBUIT eTaTOHHIH HaOip JaHKUX I JAKTUIBHOTO adaBiTy KazaXChKoi MOBH, 3/aTHUI
HaByaTy ranboKi Heiiporni mepeski. Habip ganux mictuts Gisbiie 10122 3paskis skecti s 42 andasitis. Asdasit Mae ¢BOT 0cOOJMBOCTI, TAK
SIK JIesIKi CUMBOJIM IIOKa3aHi B Pyci, 1[0 MOKe BIIMBATH Ha PO3III3HABAHHS JKECTIB.

VY cratTi omrcano JOCTiKEHHS Ta aHATi3 3TOPTKOBUX HEHPOHHUX MePesK, TIOPiBHIHHS, TECTYBAHHS, Pe3yJIbTaTh Ta anasti3 metosiB LeNet,
AlexNet, ResNet ta Effectivenet — EfficientNetB7. Apxitekrypa EffectiveNet € HaiicygacHimmono i HOBOIO B TIOPIBHSHHI 3 IHIINMHI PO3TJISTHYE
TuMu apxitekTypamu. Ha ripomy Habopi ganux Mu rokaszai, 1o mepesxi LeNet ta EffectiveNet niepeBepinyiorh it KOHKYPYIOYi aTOPUTMU.
Kpim toro, EffectiveNet 3a6esnedye HailBUIIy NPOAYKTUBHICTH Ha iHIINX HAOOPaX TaHUX JKECTIB.

Apxitektypa i npuHIuI pobGOTH IUX AJITOPUTMIB BiOOPaKaloTh ePEKTUBHICTD X 3aCTOCYBAHHS IIPU PO3II3HABAHHI KECTOBOI MOBHU.
Ouinka mogesi 3HM npoBoauThes 3 BUKOPUCTAHHAM MaTpuili TouHocTi i mrpadis. Y nepiogan nasuyanus LeNet i EffectiveNet mokazanmn
Kpaii pesysbrati: (GyHKII TOYHOCTI i BTpaT Manm cxoxi i 6musbki Tenmenti. Pesyabsratn EffectiveNet Gysmu mosicHeHi 3a I0MOMOTO0O
iHCTPYMeHTIB cTpyKTypu agutnBHux nosiciens Ilemti (SHAP). 3 Bukopucrannsam SHAP nocutizzkyBasacss Moiesib JUUIst BUSIBJICHHS CKJIaJ1-
HUX B3a€MO3B’SI3KIB MiXkK esleMeHTaMK 300paskeHb. 3ocepe/KeHts yBarn Ha incrpymenti SHAP Moke jgomomortu iie Gisiblie maBUIIATH
TOYHICTb MOJIEJI.

KiiouoBi cioBa: posiiisHaBaHHs sKeCTiB PYK, PO3Mi3HaBAHHsI JKeCTOBOI MOBH, 3rOpTKOBa Heiipotta Mepesxka (3HM), rimboke HaByaHHsL.
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BU3HAYEHHSI TPAMATUYHHX KATETOPII TYPEIIBKOI TA KASAXCBKOi MOB 3 BUKOPUCTAHHAM
AJITOPUTMIB MAIIIMHHOI'O HABYAHHS TA CKJIAJIAHHA CJIOBHUKIB CUHTAKCHYHOI'O AHAJIISBATOPA
HA OCHOBI TPAMATHKU 3B’SI3KIB (c. 55-65)

Aigerim Yerimbetova, Madina Tussupova, Madina Sambetbayeva, Mussa Turdalyuly, Bakzhan Sakenov

[lane focaijpkeHHsT CpsiMOBaHe Ha BU3HAYEHHS] YAaCTHH MOBH Ka3aXChKOI Ta TypelbKoi MOB B iH(OpMaIiiiHO-TIONIYKOBIil crcTeMi.
3anporoHoBaHi aITOPUTMU 3aCHOBaHI HA METO/IAX MAIIMHHOTO HaBYaHHsT. Y PoOOTI PO3TIIsiaeThest ABiiiKoBa KiaacudiKallist ciiB 32 YaCTHHAMEI
MOBH. MU BUPIIIMIIN BUKOPUCTOBYBATH HAWBIZOMIII aJTOPUTMHU MAlIMHHOTO HAaBYAHHS. Y JaHill CTATTi BUBYAIOTHCS 1 PO3TJISIAIOTHCS
HACTYIIHI MiIXOAM 1 BiIOMI QJIrOPUTMU MAITMHHOTO HaBYaHHs. DyJio BU3HaueHO 7 CJIOBHUKIB 1 BigHaumin 135 MUIBIOHIB CJIiB Ka3aXChKOIO
MOBOIO 1 9 cstoBHUKIB i 50 MiIBIOHIB CJIIB TYPEIHKOIO MOBOIO.

TOJIOBHIM 3aB/IAaHHSM, 1[0 PO3TJISIAETHCS B POOOTI, € CTBOPEHHS JITOPUTMIB CKJIA/IAHHS CJIOBHUKIB TaK 3BAHOI CHCTEMH CHHTAKCHYHOTO
anasizaTopa Ha ocHoBi rpamatuku 3B's3kiB (LGP), 30kpeMa ka3axcbKoi Ta TypeIbKoi MOB, 3 BAKOPUCTAHHSIM METO/[iB MAIIMHHOTO HABYAHHS.

OcHoBHa yBara B JJOCTi/KeHHI TPUAIISETHCS aHAI3y Ta MTOPiBHIHHIO AJITOPUTMIB 1 METO/IiB MAITTMHHOTO HABYAHHS, SIKi IaJTH Pe3YJIBTaTH
B PI3HUX 3a/1a4aX 0OPOOKH TIPUPOAHOI MOBH, TAKMX SIK BUSHAUCHHSI TPAMATUYHUX KATETOPIi.

Jlna cucremn LGP cTBOpIOEThCS CIIOBHUK, B SIKOMY /IS KOXKHOTO CJIOBA BKa3YETbCS 3B'SI3Ka — THUII 3B'SA3KH, SKYy MOXKHA CTBOPHUTHU 32
JIOIIOMOTOIO I[OTO CJIOBA. ABTOPAMU PO3TJISTHYTO METO/IM CKJIaiaHHs cI0BHUKIB LGP 3 BUKOpHCTaHHSIM MAIIMHHOTO HABYAHHS.

OpnHak CKJIaAHOCTI 06POOKH TPUPOAHOI MOBU HE BHUKJIOYAIOTh MOJKJIMBOCTI BH3HAYEHHs Oibll BY3bKHX 3ajlad, sIKi BXKEe MOKYTb
BUPIIIYBATUCS aJITOPUTMIUHO: HANPUKJIA/, BU3HAYEHHS YaCTHH MOBU ab0 PO3OUTTSI TEKCTIB Ha Joriuni rpymu. Brim meski ocobimBocti
HPUPOJIHIX MOB 3HAUHO 3HIZKYIOTh €(DEKTUBHICTD IUX PillleHb. TaKNM YNHOM, BPaXyBaHHS BCiX CJIOBO(OPM /1JIsl KOXKHOTO CJI0BA B Ka3aXChKiil
i TypelbKiii MoBax 301JbIIYE CKIAHICTE 0OPOOKH TEKCTY Ha TTOPSIIOK.

Kimo4osi cioBa: 06po6ka mprpoIHol MOBH, YaCTHHA MOBH, aJITOPUTMI MAIIMHHOTO HABYAHHS, arTIOTHHATHBHA MoBa, Word2vec.
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PO3POBKA 3AIUTIB 3 BHKOPUCTAHHAM MIPOTOKOJIY Z39.50 B PO3NOJALIEHUX IHOOPMAIIITHUX
CUCTEMAX JJI MIATPUMKH HAYKOBO-OCBITHBOI AIAJIBHOCTI (c. 66-79)

C. K. Cepikbaesa, [I. A. Tycynos, M. A. CamberGaesa, I'. I. Myparosa, M. Maxauos, I'. C. Bopaukyiosa, A. C. EpimGeToBa

Posnozineni indopmariitii cucreMn /i MiATPUMKN HAyKOBO-OCBITHBOI JIiSIZTBHOCTI MOKYTD IIPAIiOBATH 3 Pi3HUME iH(hOpMAIiiTHIMI
cucremamu. OCHOBHOIO METOIO CTBOPEHHSI PO3MO/iieHoi iH(popMaIiiiHoi cucTeMu /Il MiATPUMKN HAYKOBO-OCBITHBOI JIiSIJIBHOCTI € TIPUCKO-
PEHHsI TEMITB i BUIIEeHH ST SKOCTI 0OMiny iH(OPMAIEI0 B HAYKOBOMY CEPEIOBHIIL.

V¥ po6oTi po3rIsgAaioTHCA TeXHOMOTIUHI METOAN 1106yu0314 Mojiesiell iHopMaliitHIX CICTeM /IS MITPUMKHI HayKOBO-OCBITHBOI /1isS/IbHOC-
Ti. Po3ryIsinyTa MOJIEsTh MOJISITAE B TOMY, 110 pO3pobiieHa MOIeNb iHbOopMAIIiiiHol cHeTeMH U1t POGOTH 3 HAYKOBIMIT MaTepiaiaMu TIOBUHHA BH-
pillyBaTH 3aBAAHHS TOBIOCTPOKOBOTO 30epiranHs iHhOopMaItil, opranisariii mouryKy aHux 3a arpuOyTaMi, HAKOTIMYEHHS | 3aMiHU METalaHnX.

Ha ocHoBI anaisy THIIOBUX clieHapiiB poGoTu indopmaliiinux cepsepis copmyiboBati 3aBiaHHs, AKi HeOOXIAHO BUPIIIMTH i/ yac
opramizarii cucTeMn KOHTPOJIIO IOCTYITY 10 PO3MO/i/IeHUX iH(opMaIiiaux pecypcis. B pamMkax sanoi TeXHOJIOTIT 00TOBOPIOIOTHCS TPY MOZIET
YIIPABJIiHHS ZI0CTYTIOM, 1110 PO3PI3HSIOTLCS CTyTeHeM inTerpartii Gpyukiuiil indopmartiiinoro cepsepa 3 rexnosorisimu Z39.50.

CrBOpeHHs Ta MiATPUMKA PO3MOALTEHUX iH(OpMAIIHHUX cucTeM i eJeKTpoHHKUX 6i61ioTeK, 110 00’eHyI0Th pisHopiaHi indopmartiiimi
PeCypCH i MPaIo0Th B PI3HUX MPOrPaMHO-AMAPATHUX CEPEIOBUIIAX, BUMATAIOTh OCOOIUBUX MIZXOAIB /10 YIIPABJIIHHS UMK CHCTEMaMH. SIKII0
camMuMu pecypcamu abo JaHUMU MOKHA YIIPABJISATH JIOKAIBHO, HABITH /IJIsl PO3MOAiNEHNX iHHOPMAIIHUX CHCTEM, TO 3aBIaHHS YIIPABJIiHHS




JIOCTYIIOM JIO PO3TIOAINEHNX PecypciB He MosKe GyTH BUPINIEHO B paMKax JIOKaJIbHOTO aaMiHicTpyBaHHs. OOrPYHTOBAHICTh OCTAHHBOI TE3U
MOKHA TTOOQYNTH TTi/l Yac PO3IJISILy TUIIOBUX CIleHapiiB poboTH iHdopMalliiiHoro cepsepa.

Kiouosi cioBa: jocry, indopmariiiini cucremu, posnoiieni indopmartiiini cucremu, 30epiraiis, TONIYK, TEXHOJIOTisI, MOJEJb, MPO-
Tokos Z39.50.
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BU3HAYEHHS IIAPAMETPIB HAJIAIITY BAHHS IIPOMOPIIITHO IHTETPAJIBHUX JUOEPEHIIIOIOYNX
PETYJIITOPIB 3A PO3MIIIEHHSIM IOJIIOCIB IIEPEJIABAJIbHOI @ YHKIII HA KOMILTEKCHIIt
IJIOIIUHI (c. 80-93)

M. I. TopGiiiuyk, H. T. Jlazopis, JI. 5I. Yuryp, L. I. Yuryp

PosB’s13ana 3amaua Busnauenns mapametpis nanamryBanus [11/]-perynsaropis 3a po3milenus momociB mepenaBaibuoi GyHKILii JiHiiiHo1
OJIHO KOHTYPHOI CHCTEMH aBTOMATHYHOTO KePYBAHHSI JIJIS 33[aHOT MHOKUHK 00’ €KTIB KEePyBaHHSI.

Ha Bigminy Biz BiToMuX METO/IB, Jie 3a/[aua TONIYKY ONTHMaIbHIX HamamTtyBanb [11/[-perymsatopa dopmyeTbest sk 3amaua HesiHiiTHOTO
MIPOTrpaMyBaHHs, ¥ fAaHiil po6OTI aHaToTivHa 3a/[a9a 3BOANTHCS 10 PO3B’SIBAHHS CHCTEMH JHIHHNX anreGpaldHiX PiBHSHD.

Po3pobuieHuii MeTo TPYHTYEThCsI Ha y3arajabHeHill Teopemi Biera, sika BCTAHOBJIOE B3a€MO3B’SI30K MiXK TApaMeTPaMU i KOPEHSAMU
XapaKTePUCTIHYHOTO PIBHIHHS CHCTEMH aBTOMATHYHOTO KepyBaHHs. [Tokasano, 1o /st 06’€KTiB KepyBaHHS 3 TlepelaBATbHIMIT (DYHKIIAMU
MEPIIOTO 1 APYTOTO MOPSAAKIB 3a/aua BUSHAYCHHS TTapaMeTpiB HamamTyBanus [11J[-peryiaTopis Mac oHO3HAUHNUIT PO3B’s130K. [l1s1 06’€KTiB
KepyBaHHS 3 IepelaBaJbHUMK (DYHKIISIMI TPeTbOTO i BHUINe MOPs/IKiB copMOBaHa 3aja4a 3BOJAUTBHCA 0 PO3B’SI3aHHA IepeBU3HAYEHOI
CUCTEMU JIHIHHUX areOpaidTHuX PiBHIAHb, SIKa Ma€ OJHO3HAYHIH PO3B’sI30K, KOJIM BUKOHYIOThCsI yMOBa TeopeMn Kponekepa-Karresri.

BuKOHAHHS TAKOI yMOBH MOKHA JIOOUTHCh IIIIXOM TIEBHOTO PO3MIIIIEHHS OTHOTO 13 KOPEHIB XapaKTePUCTIHIHOTO PIBHSIHHS CHCTEMH Ha
KOMIIIEKCHIH mrotmi. [Tpu iboMy He 3aBkau Oy/IyTh BUKOHAHI BIMOTH IO/I0 SIKICHUX TIOKA3HUKIB cHcTeM. TOMY 3aIpOTIOHOBaH] ajibTrepHaH
THBHI CrIOCOOM BU3HAYEHHS MapameTpis Hamamrrysansst [I1/[-perysaropis. [lepmnii i3 HUX 1a€ 3MOTy BUSHAYMTH MapaMEeTPH HAJANITYBAaHHS
SIK TICEBJIO PO3B’SI30K MEPEBU3HAYEHOI CHCTEMU JIHITHIX aireGpaldHiX PiBHSIHbD, a IPYTHl BU3HAYAE TaKUil PO3B’S30K, [UIS SIKOTO BEIMYMHA
MaKCHMaJIbHOI HEB SI3KM JIIsT CUCTEMU PIBHAHD € MiHIMAJIBHOIO.

J17151 KOSKHOTO BUIIA/IKY, SIKUIT BUKOPUCTAHUN /Il BU3HAUEHH ITapaMeTpiB HasamtyBanus [11/[-peryssaropis, BusHaueHi Taki IOKa3HUKU
TIpoIlecy KepyBaHHS SIK MepeperyTioBaHHs i yac pPeryIioBaHHs.

KmouoBi cioBa: asromarnune kepyBants, [11/[-peryssitop, cncrema piBHSIHB, TapaMeTpy HAJTANITYBAHHS, TIOKA3HIKHU SIKOCTI IIPOIECY.
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PO3POBKA MATEMATUYHOI MOJIEJII TEXHOJIOTTYHUX IIPOIIECCIB B PEAKTOPI CUHTE3Y OI[TOBOI
KUCJIOTH (c. 94-104)

JK. T. CamoiinioBa

B pesyJisrarti npoBeieHUX 0CTI/PKEHb 3aIIPOIIOHOBAHA MaTeMaTHUHA MOJIe/Ib TeXHOJIOTTYHUX IIPOLECIB, 10 IPOTIKAIOTb B PEAKTOPi CUHTE3Y
OIITOBOI KHMCJOTH. B SIKOCTI BUXiZIHUX TTapaMeTpiB peakTopa PO3TJISIAICS: BeTMYIMHA KOHIIEHTPAI] OITOBOI KUCJIOTH HA BUXOJI 3 PEAKTOPA,
TeMIepaTypa, piBeHb peakIliiinol Macu i Tuck B peakTopi. Jlo BXiAHNX TapaMeTpiB BifiHECEHO BEJMYMHY METaHOTIY Ta OKCHIY BYTJICIO, 110
nogaerbest. [l nobyoB1 MaTeMaTHUHOI MOJIETT PeakTopa BUKOPUCTOBYBAIUCSA MaTepiabHUil 1 TerIoBuii GajaHcH TEXHOJIOTIYHUX MPOIECIB
peaxropa. /11 iepeBipKi MaTeMaTHYHOI MOIeJI Ha aJIeKBaTHICTh BUKOPHCTOBYBaBcst kpurepiit Dimrepa. [Tpu 3azanomy 5 %-My piBHi 3Hadymocti
snadenns kpurepiio Mimepa /i KOHIIEHTPAIlT OITOBOT KUCJIOTH, TEMIIEPATypH i PIBHsI PEaKI[iiiHOT MACH B PEAKTOPI HE MEPEBUIILYE CBOTO KPH-
THUYHOTO 3HAUEHHS 71 CTAIliOHApHOTO peknMy. BiTBoproBaHicTh pe3yJIbTaTiB MO/Ie/IIOBAHHS TIepeBipsiacs 3a JI01oMOoroo Kputepiio Koxpena.
3nauenns kputepito Koxpena, mpu 3aanomy 5 %-My piBHI 3HAIYIIOCTI, /71T KOHI[EHTPAII] OITOBOI KMCIOTH, TEMIIEPATYPH 1 PiBHSI peakIiitHol
Macu B PEAKTOPi He TIEPEBUIIYE CBOTO KPUTUYHOTO 3HAYEHHST /IS PISHUX PEKUMIB. Bysia po3paxoBaHa BiIHOCHA MOXUOKA JIJIsk MOJIEIbOBAHKX
BUXIZIHUX MapaMeTpiB. BimnocHa moxubka BUXIAHIX TapaMeTpiB, 1O PO3paxoByBaiacs, He nepepuiyBaia pisus 10 %. Pospobiena Momenn
JI03BOJISIE 3 33/I0BIJIbHOIO TOYHICTIO PO3PaxyBaTH BeJMUNHY KOHIIEHTPaIlil OI[TOBOI KMCJIOTH HAa BUXO/I PeakTopa, TeMIepaTypy 1 piBeHb peak-
iiHOT Macu B peakTopi s crariionapHoro pexkumy. OTprMana MoJesb Moske OyTH BUKOpPHCTaHa JIjist 3AiHCHEH s aBTOMATH3aIli] KepyBaHHs
TEXHOJIOTIYHUMHU IIPOIIECAMH B PEAKTOPi CHHTE3Y OITOBOI KNCJIOTH B CTAI[IOHAPHOMY PEKUMi. 3a pe3yJIbTaTaM1 IOCTI/IKEHHS BIIKPUBAIOTHCS
JI0ZIaTKOBI MOXKJIMBOCTI B KEPyBaHHI CTallioOHADHUM PEKUMOM PeaKkTopa.

KiouoBi cioBa: craTnyHa MaTeMaTUYHa MOJIENTb pearTopa CUHTE3Y OLITOBOi KHCJIOTH, aBTOMAaTHUYHE KEPYBaHHA, TEXHOJIOTIUHI Iporecu.



