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This paper has considered a model of image segmentation using
convolutional neural networks and studied the process efficiency
based on models involving training the deep layers of convolutional
neural networks. There are objective difficulties associated with
determining the optimal characteristics of neural networks, so there
is an issue related to retraining the neural network. Eliminating
retraining by determining the optimal number of epochs only would
not suffice since it does not provide high accuracy.

The requirements for the set of images for training and model
verification were defined. These requirements are best met by the
image sets PASCAL VOC (United Kingdom) and NVIDIA-Aerial
Drone (USA).

It has been established that AlexNet (Canada) is a trained model
and could perform image segmentation while object recognition
reliability is insufficient. Therefore, there is a need to improve the
efficiency of image segmentation. It is advisable to use the AlexNet
architecture to build a specialized model, which, by changing the pa-
rameters and retraining some layers, would allow for a better process
of image segmentation.

Five models have been trained using the following parameters:
learning speed, the number of epochs, optimization algorithm, the
type of learning speed change, a gamma coefficient, a pre-trained
model.

A convolutional neural network has been developed to improve
the accuracy and efficiency of image segmentation. Optimal neural
network training parameters have been determined: learning speed
is 0.0001, the number of epochs is 50, a gamma coefficient is 0.1, etc.
An increase in accuracy by 3 % was achieved, which makes it pos-
sible to assert the correctness of the choice of the architecture for the
developed network and the selection of parameters. That allows this
network to be used for practical tasks related to image segmentation,
in particular for devices with limited computing resources.
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Even though the plagiarism identification issue remains rel-
evant, modern detection methods are still resource-intensive. This
paper reports a more efficient alternative to existing solutions.

The devised system for identifying patterns in multilingual texts
compares two texts and determines, by using different approaches,
whether the second text is a translation of the first or not. This
study’s approach is based on Renyi entropy.

The original text from an English writer’s work and five texts
in the Russian language were selected for this research. The real
and “fake” translations that were chosen included translations by
Google Translator and Yandex Translator, an author’s book transla-
tion, a text from another work by an English writer, and a fake text.
The fake text represents a text compiled with the same frequency of
keywords as in the authentic text.

Upon forming a key series of high-frequency words for the origi-
nal text, the relevant key series for other texts were identified. Then
the entropies for the texts were calculated when they were divided
into “sentences” and “paragraphs”.

A Minkowski metric was used to calculate the proximity of
the texts. It underlies the calculations of a Hamming distance, the
Cartesian distance, the distance between the centers of masses, the
distance between the geometric centers, and the distance between
the centers of parametric means.

It was found that the proximity of texts is best determined by
calculating the relative distances between the centers of parametric
means (for “fake” texts — exceeding 3, for translations — less than 1).

Calculating the proximity of texts by using the algorithm based
on Renyi entropy, reported in this work, makes it possible to save
resources and time compared to methods based on neural networks.
All the raw data and an example of the entropy calculation on php
are publicly available.

Keywords: Google Translator, Yandex.Translator, Renyi en-
tropy, Minkowski metric, Hamming distance.
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This paper considers the process of developing a method to rec-

ognize the causes of plant growth deviations from normal using the
advancements in artificial intelligence. The medicinal plant Aloe ar-
borescens L. was chosen as the object of this research given that this
plant had been for decades one of the best-selling new products in the
world. Aloe arborescens L. is famous for its medicinal properties used
in medicine, cosmetology, and even the food industry. Diagnosing the
abnormalities in the plant development in a timely and accurate manner
plays an important role in preventing the loss of crop production yields.

The current study has built a method for recognizing the causes
of abnormalities in the development of Aloe arborescens L. caused by
a lack of watering or lighting, based on the use of transfer training
of the VGG-16 convolutional neural network (United Kingdom). A
given architecture is aimed at recognizing objects in images, which is
the main reason for using it to achieve the goal set.

The analysis of the quality metrics of the proposed image clas-
sification process by specified classes has revealed high recognition
reliability (for a normally developing plant, 91 %; for a plant without
proper watering, 89 %; and for a plant without proper lighting, 83 %).
The analysis of the validity of test sample recognition has demonstrat-
ed a similar validity of the plant’s classification to one of three classes:
92.6 %; 87.5 %; and 85.5 %, respectively.

The results reported here make it possible to supplement the
automated systems that control the mode parameters of hydroponic
installations by the world’s major producers with the main feedback
on the deviation of the plant’s development from the specified values.

Keywords: neural network, machine learning, hydroponic sys-
tems, image recognition, Aloe arborescens L.
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The main purpose of modern information systems (IS) is to sup-
port the procedures of controlling many business processes (BP) of
an enterprise. At the same time, due to a weak formalization of BP,
processes of development, reengineering of various service-oriented
IS and IT services are a complex problem.

To address this problem, the task to improve the method for
choosing IT services that meet an assigned set of functional and non-
functional limitations was stated. The specific features of the original
method for choosing IT services were analyzed, its main shortcom-
ings were identified. The model of the BP precedent was modified
to establish the relationship between descriptions of the precedent,
functional requirements, and the used IT services. The method for
selecting IT services for the IS was improved by adding the functions
of requirements analysis and searching for descriptions of IT ser-
vices that partially meet the stated functional requirements. In the
method, the adaptive linear associator of the mADALIN neuron was
used to quantify the degree of match of the functional requirement
and the description of the function of the I'T service. These proposals
were the basis for the improved method for selecting the IT service
that best fits the set of constraints that are formed.

Based on the result of the conducted research, an experimental
test of the improved method for selecting an IT service to solve the
problem of automation of the activities of sale force of the electronic
policy OSAGO was carried out. The information technology imple-
menting the original method for choosing IT services was compared
to the improved method. Tt was shown that the improved method
makes it possible to identify situations of a match of functional
requirements of a customer and the descriptions of IT services. This
makes it possible to select those IT services that match the func-
tional requirements to a degree above the assigned minimum limit.

Keywords: information technology, selection of services, func-
tional requirement, precedent, adaptive linear associator.
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According to the importance of the conveyor systems in various
industrial and service lines, it is very desirable to make these systems
as efficient as possible in their work. In this paper, the speed of a
conveyor belt (which is in our study a part of an integrated training
robotic system) is controlled using one of the artificial intelligence
methods, which is the Artificial Neural Network (ANN).

A visions sensor will be responsible for gathering information
about the status of the conveyor belt and parts over it, where, accord-
ing to this information, an intelligent decision about the belt speed will
be taken by the ANN controller. ANN will control the alteration in
speed in a way that gives the optimized energy efficiency through the
conveyor belt motion. An optimal speed controlling mechanism of the
conveyor belt is presented by detecting smartly the parts’ number and
weights using the vision sensor, where the latter will give sufficient
visualization about the system. Then image processing will deliver the
important data to ANN, which will optimally decide the best conveyor
belt speed. This decided speed will achieve the aim of power saving in
belt motion. The proposed controlling system will optimally switch
the speed of the conveyor belt system to ON, OFF and idle status in
order to minimize the consumption of energy in the conveyor belt.

As the conveyor belt is fully loaded it moves at its maximum
speed. But if the conveyor is partially loaded, the speed will be ad-
justed accordingly by the ANN. If no loading existed, the conveyor
will be stopped. By this way, a very significant energy amount in ad-
dition to cost will be saved. The developed conveyor belt system will
modernize industrial manufacturing lines, besides reducing energy
consumption and cost and increasing the conveyor belts lifetime.

Keywords: Conveyor Belt System, Speed Control, Power Sav-
ing, Artificial Neural Network (ANN).
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This paper reports the synthesis of the main processes for the ba-
sic control over a complex technical vessel system. The issue related
to the semantics of the description and the method for decomposing
management tasks has been proposed to resolve in the context of the
synthesis of the program to coordinate control over vessel technical
systems and complexes with a sophisticated structure. An example
of a five-unit ship’s automated electric power system (SAEPS) for
the predefined level of generated power, taking into consideration
the efficiency criteria, was used to synthesize the algorithms that ex-
ecute transitions from one level to another while taking into account
the pre-emergency and emergency states of SAEPS. The organiza-
tion of the sequential process of enabling/disabling generator units
(GUs) implies developing a program for managing the coordinator’s
supervisor as part of a distributed two-level hierarchical structure of
SAEPS control when the load changes. The sequence of operations
to launch, synchronize, transfer the loading, and stop GU is based on
the formation of GU optimal composition, the distribution of loads
among GUs running in parallel, and the implementation of the pro-
gram for optimizing the primary engine of the power plant.

The reported principles for constructing GU composition con-
trol procedures based on the principle of “rigid and flexible” thresh-
olds have made it possible to build a diagram of adjustment of the
time delay in enabling GU dependent on the demanded power. It has
been proven that the proposed technique improves the reliability of
SAEPS operation as it eliminates possible emergency modes when
false control combinations are assigned. Databases on the quantity
of GUs, their technical condition, loading, fuel consumption, and
environmental parameters have been built. The synthesis of con-
trol over a five-unit SAEPS has made it possible to determine the
algorithmization procedure based on using an extended data array
and simplify the functioning algorithm involved in the operations of
choosing the structure for a five-unit SAEPS.

Keywords: efficiency, technical operation, quality, control sys-
tem, complex.
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It has been established that in order to ensure effective filtra-
tion and stabilization of the voltage of DC traction substations, it
is advisable to use active filters-stabilizers. The dynamic charac-
teristics of an active filter-stabilizer have been analyzed taking into
consideration its discrete properties. It has been shown that the
voltage converter in an active filter-stabilizer with bilateral pulse-
width modulation for small values of control signal increment is an
amplitude-pulse modulator of the second kind.

In order to improve the efficiency of using an active filter-
stabilizer, which is part of the DC traction substation converter,
the task was set to synthesize the transfer function of its converter’s
voltage controller. When analyzing a closed automatic control
system, it was established that the transfer function of the voltage
controller, which ensures the implementation of processes of finite
duration in the closed automatic control system, includes a propor-
tional part, an integral part, and a differential part. To determine
the time constants for the transfer function of the PID-controller,
as well as its damping coefficient, a closed automatic control system
of the active filter-stabilizer voltage converter was investigated
using an apparatus of Z-transformation. The result of synthesizing
the transfer function of the voltage controller has established the
parameters for the controller’s transfer function, which ensure that
the process of finite duration is executed in a closed system of au-
tomatic control over the converter’s output voltage. The transition
process in the system with a stepwise input effect of the processes
of finite duration has been calculated, which confirmed that the
transition process in the system ends after three clock intervals of
discreteness. Establishing a transition process that ends over the
finite number of discrete intervals, which is determined by the or-

der of the characteristic equation, means that the process has been
optimized for performance.

Keywords: transfer function, voltage controller, converter, tran-
sition process, control system.
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The study object: the chemical engineering system for produc-
tion of benzene and optimization of the system operation modes
based on modeling. An approach to the effective solution of problems
of optimization of operating modes of real chemical engineering
systems was proposed. Since such systems are usually multicriterial
and characterized by the fuzziness of initial information, an approach
to the development of their models and optimization of their oper-
ating modes in a fuzzy environment was proposed. The essence of
this approach lies in the construction of mathematical models and
optimization of system operation modes based on the system analysis
methodology using available information of deterministic, statisti-
cal, and fuzzy nature. Statements of the problems of optimization
by means of chemical engineering systems in a fuzzy environment
have been obtained by modifying various principles of optimality
for working in a fuzzy environment. Based on a modification of the

principles of maximin and Pareto optimality, a heuristic algorithm
for solving the formulated optimization problem was proposed based
on the use of knowledge and experience of decision-makers. The
proposed method of model construction and an optimization algo-
rithm were implemented in practice when constructing models of
benzene and rectification columns of a chemical engineering system
of production of benzene when formulating and solving the problem
of optimizing their operation modes in a fuzzy environment. Analysis
and comparison of optimization results allow us to conclude about
the effectiveness of the proposed fuzzy approach to solving optimiza-
tion problems in a fuzzy environment. As a result of optimization
of the benzene production process, the benzene yield increased by
1.45 thousand t or by 1.1 %, the raffinate output volume increased
by 0.4 thousand t in conditions of upholding constraints on benzene
quality. The proposed approach makes it possible to assess the degree
of upholding of fuzzy constraints.

Keywords: mathematical modeling, fuzzy information, chemical
engineering system, optimality principles, heuristic algorithm.
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A vegetable storage facility is an energy-consuming object with
distributed parameters. The quality of product storage depends
on the microclimate in the vegetable storage facility: current tem-
perature, humidity, and carbon dioxide level. Existing temperature
controllers in a vegetable storage facility use a two-position law of
control, which leads to the consumption of excess energy and prod-
uct spoilage.

The purpose of the study is to improve the work of the controller
in the process of product storage at the storage phase due to closing
the two-position controller through feedback in the form of a first-
order aperiodic link.

To achieve the goal, the procedure for calculating the transfer
function of a control object through the equation of thermal balance
was used. This procedure made it possible to take into consideration
the parameters of a vegetable storage facility: the area and the type of
thermal insulation material of floorings, the weight, and the type of
a stored product, as well as thermal energy supplied to the vegetable
storage facility.

Based on the heat balance equation, the nature of the operation
of controlling elements, transfer functions of a vegetable storage
facility without a product, and the vegetable storage facility filled
with a product, were calculated. The heat model of a vegetable stor-
age facility was constructed in the MATLAB Simulink environment
(USA) to check the algorithms of the temperature field control.

The product storage for 180 days with changes in the daily tem-
perature of outdoor air from minus 8 °C to plus 2 °C and changes in
humidity from 50 % to 100 % was modeled.

According to the results of modeling, it is possible to conclude
that the addition of an aperiodic link to the feedback of the two-po-
sition controller will enable taking into consideration the inertia of a
control object. This allows decreasing the maximum error in control
of self-oscillations to 0.15 °C and decreasing the total operation time
of controlling elements by 13 %.

Keywords: control system, vegetable storage facility, temperature
stabilization, microclimate, mathematical model, vegetable storage.
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In recent years, more and more attention has been paid to the
use of artificial neural networks (ANN) for the diagnostics of gas
pumping units (GPU). Usually, ANN training is carried out on GPU
workflow models, and generated sets of diagnostic data are used to
simulate defect conditions. At the same time, the results obtained
do not allow assessing the real state of the GPU. It is proposed to
use the characteristics of the acoustic and vibration processes of the
GPU as the input data of the ANN.

A descriptive statistical analysis of real vibration and acoustic pro-
cesses generated by the operation of the GPU type GTK-25-i (Nuovo
Pignone, Italy) was carried out. The formation of batches of diagnostic
features arriving at the input of the ANN was carried out. Diagnostic
features are the five maximum amplitude components of the acoustic
and vibration signals, as well as the value of the standard deviation for
each sample. Diagnostic features are calculated directly in the ANN
input data pipeline in real time for three technical states of the GPU.

Using the frameworks TensorFlow, Keras, NumPy, pandas, in the
Python 3 programming language, an architecture was developed for
a deep fully connected feedforward ANN, trained on the backpropa-
gation algorithm.

The results of training and testing the developed ANN are pre-
sented. During testing, it was found that the signal classification
precision for the “nominal” state of all 1,475 signal samples is 1.0000,
for the “current” state, precision equals 0.9853, and for the “defec-
tive” state, precision is 0.9091.

The use of the developed ANN makes it possible to classify the
technical states of the GPU with an accuracy sufficient for practical
use, which will prevent the occurrence of GPU failures. ANN can be
used to diagnose GPU of any type and power.

Keywords: gas pumping unit, technical condition, diagnostics,
classification, artificial neural network, deep learning.
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PO3POBKA MOJIEJII CETMEHTAIIII 306PAKEHD 3 BUKOPUCTAHHSIM 3TOPTKOBOI HEMIPOHHOI
MEPEXI (c. 6-15)

b. II. Kaum, f. A. Kymx

PO3IISIHYTO MOZIEJTh CETMEHTAIlil 300paskeHb 3a OMOMOTOI0 3TOPTKOBUX HEHPOHHUX MEPEXK Ta AOCITIIKEeHHS e(heKTUBHOCTI MPOTIECy Ha
OCHOBI MojieJieil i3 HaBYaHHAM IIMOOKUX IMapiB 3rOPTKOBUX Helpomepesk. IcHyioTh 06’ eKTHBHI TPYAHOII, OB'A3aHi 3 BU3HAYEHHSAM OTITH-
MaJIbHUX XapaKTEPUCTHK HEHPOHHUX MEPEXK, TOMY € MPoOIeMa NepeHaBYaHHs HeHpOMepeKi. YCYHEHHs! lepeHaBYAHHS [IJIIXOM BU3HAYEHHS
JIMITITE ONITMMAJIBHOI KIJIBKOCTI 110X HEJ0CTATHE, OCKIILKU He 3a0e311edye BUCOKY TOUHICTD.

Busnaueno BUMOTH 10 HabGopy 300paskeHb Uik HaBYaHHsI Ta repeBipku Mozedi. JlanuM BuMoraM Haitbiibin BiANOBiza0Th Habopu 306pa-
skenb PASCAL VOC (Benmka Bpuranis) i NVIDIA-Aerial Drone (CIITA).

Beranosiieno, o AlexNet (Kanaza) € HaBueHOI0 MOZIEITIO | MOKEe BUKOHYBATH CEIMEHTAIIi0 300pake b, IPOTe HaAiHHICTh po3Ii3HaBaH-
Hs1 00’eKTiB HegocTaTHsA. ToMy BUHUMKAE HEOOXIHICTD TiBUIEHHS e(DEKTUBHOCTI cerMeHTallii 306paskeHp. JIOIiIbHO BUKOPUCTATH apXiTeK-
Typy AlexNet st cTBOpeHHsI crieniasizoBaHoi MOJIes, SIKa 32 PaXyHOK 3MiHU TTapaMeTpiB Ta MepeHaBYaHHsT JesIKUX MapiB A03BOJUTD Kpalie
[IPOBOIUTH TIPOTIEC CerMeHTaIlil 300paKeHHsI.

Buxonano HaBYaHHS I'ITH MO/IeTIel 3 BUKOPUCTAHHSM TaKHX ITaPaMeTPiB: MBU/KICTh HABYAHHS, YNCJI0 €MO0X, aJTOPUTM ONTHMI3allii, BU
3MiHU OIBUIKOCTI HABYAHHS, KoedillieHT gamma, TTonepelibo HaBueHa MOJIEJb.

P03p006JieHO 3rOPTKOBY HEWPOHHY MEPESKY /IS IBUIEHHSI TOYHOCTI Ta epeKTUBHOCTI cerMeHTallii 300paxeHtst. BUsHaU€HO ONTUMab-
Hi TTapaMeTpy HaBYaHHsI HeifipoMepeski: mBuaKicTh HaBuarus — 0,0001, gucso ermox — 50, koedinient gamma — 0,1 Tomo. OtTpumano migBu-
[EHHA TOYHOCTI Ha 3 %, SIKe J03BOJISAE CTBEPAKYBATH IIPO PABUIBHICTH BUGOPY apXiTeKTypu po3podieHoi Mepeski Ta miabopy napamerpis.
Ile mae MOKIMBICTH BUKOPUCTOBYBATH JIaHy MEPEKY /LTSI TPAKTUYHUX 3a/1ad CETMEHTaIlii 300pakeHb, 30KpeMa sl IPUCTPOIB i3 00MeKEHNMI
064YKCITIOBATIBHIMHI PECYPCAMU.

Kinouosi cioBa: 06poOka 300pakeb, cerMeHTaisa 306pakenb, 3TOPTKOBI HeHPOHHI Mepeski, Oe3NiIOTHUIT TiTaabHUiT anapar.
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PO3POBKA EHTPOIIIMHOTIO IMIAXOAY B ITIEHTU®IKAIIII ITATEPHIB ITOJIIMOBHUX TEKCTIB (c. 16-22)

Gulnur Yerkebulan, Valentina Kulikova, Vladimir Kulikov, Zaru Kulsharipova

TTpo6sieMa BUSABJIEHHS TIIATIaTy € aKTYaJlbHOI0, ajle CyJacHi METON BUSIBJIEHHS, SIK i paHille, peCypcoBUTpaTHI. BUKOHAHO TTOIIYK GisbIn
eeKTUBHOI AJIBTePHATHBY iCHYIOYIM PIillIeHHSIM.

Pospobaena cucrema inenTudikaiii maTepHis moiMOBHOCTI TEKCTIB NOPIBHIOE IBa TEKCTU Ta BU3HAYAE 3a JOMIOMOTOIO PI3HUX TIAXO/IB,
Y1 € JIPYTHH TEKCT MEePEKIaZioM MepIioro Yu Hi. Y Joc/ipKeH ] po3pobIeHo Ti/xXix Ha OCHOBI eHTporii Per’T.

J1ist mocatiizKeH s B3TO OPUTIHATIBHUI TEKCT 3 TBOPY aHTJIIHCHKOTO MTMCbMEHHIKA Ta IT'SITh TEKCTIB POCIHICHKOI0 MOBOIO. Y SIKOCTI CIIpaB-
JKHIX 1 «11igpobrennx»> nepekaanis Oyam obpai: nepexnaan Google Iepekmanaua i Tunexc Iepexnanaua, aBTOPChKNI KHUIKKOBHH TT€PEKIIAL,
TEKCT 3 iHIIIOTO TBOPY aHIJIICHKOTO MUChbMeHHNKA Ta (eiikoBuil Tekct. MDeilKoBUIl TEKCT — I1e TEKCT, CTBOPEHUN 3 TAaKUM K€ YaCTOTHUM
BIKMBAHHSIM KJIIOUOBUX CJIiB, SIK B OPUTiHAJLY.

ChopmyBaBIITy KIOYOBHH Psijl BUCOKOYACTOTHHX CJIIB JIJIst OPUTiHAILY, OYJIM BUSHAYEH] BIAMOBIIHI KIIOYOBI psitn it iHmmx rexkctis. ITo-
TiM miZipaxoBaHi eHTPOIIii /I TEKCTIB 1P PO3OUTTI Ha «pedyeHHs» Ta «mnaparpadu».

Jlnst po3paxyHKy OJM3BKOCTI TEKCTIB BUKOpUCTaHa MeTpruka MiHKOBCHKOTO. 3a HElo BUKOHAHI 0GUMCIeHHs VIS BiacTani [eMMinra, 1exkap-
TOBOI Bi/ICTaHi, Bi/ICTaHi MiXX TIEHTPAMU Mac, BiZICTaHi Mi’kK TeOMEeTPUYHIMI IeHTPAMHU Ta BiJ[CTAaHi MiXK TIEHTPAMU TTAPAMETPIYHIX CEPETHiX.

Bussiieno, o Haiikpaiie 6JIM3bKIiCTh TEKCTIB BUBHAYAETHCA 32 JIOTIOMOTOIO PO3PaxyHKy BiJHOCHUX Bi/ICTaHEll MiXK IIEHTpaMu I1apaMe-
TPUYHUX CePeHiX (15T «IiapobIeHnX» TeKCTiB — Gisbiie 3, 1uist nepekasis — mente 1).

ITopaxysaBiiu GIU3LKICTH TEKCTIB 3@ 0MOMOTOIO PO3POOIEHOr0 aBTOPaMK aJITOPUTMY Ha OCHOBI eHTpoIii Pen'i, MoxHa, B IOPiBHSHHI 3
METOIaMU Ha OCHOBI HEHPOHHUX MEPEsK, 3a0IaINTHU PecypcH Ta vyac. Bei Buxinni gani Ta npukiaz pospaxyHKy eHTporiil Ha php 3HaxoxaThes
y BiIKDUTOMY JOCTYTIi.

Kmouosi cioBa: Google Tlepexmnanay, Anunexc.Ilepexnanay, enrporris Pen'i, metpuka MinkoBcbKoro, Bizictanb [emminra.
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PO3POBKA METOAY POS3III3SHABAHHS ITPUYNH BIAXWIEHD ¥ PO3SBUTKY POCJIMHU ALOE
ARBORESCENS L. I3 3ACTOCYBAHHAM MOKJIMBOCTEI MAIIIMHHOTO HABUYAHHH (c. 23-31)

Gulnar Kim, Alexandr Demyanenko, Alexey Savostin, Kainizhamal Iklassova

Po3ruistHyTO TIpoItec po3pOOKI METOLY PO3II3HABAHHS IPIYNH BiIXUJIEHD BiJl HODMAIBHOTO POCTY POCIMHH i3 3aCTOCYBAHHSM TOCATHEHD
HITYYHOTO iHTeaeKTy. Sk 06’eKT foctipkens Oyao obpano Jikapebky pocauny Aloe arborescens L., Tak sik IPOTSITOM JICCATHIITD 1151 POCJAHUHA €
OJIHUM 3 HalOIIBII POJABAHUX Y CBITOBOMY BHITYCKY HOBUX IIPOAYKTIB. Aloe arborescens L. cIaBUTHCSI CBOIMU JIIKaPCHKUMHU BIACTHBOCTSIMH,
BUKOPUCTOBYBAHUMU B MEIUIINHI, KOCMETOJIOTI] Ta HABITh B XapuoBiil mpoMucioBocTi. CBO€UacHA Ta TOYHA JiarHOCTUKA BiJIXUJIEHDb Y PO3BU-
TKY POCJIMHU TPAE BAKJIMBY POJIb B 3aM00iraHHi BTPATH IPOAYKTUBHOCTI POCAUHHUIIBKOT TPOAYKILi.



B xozi gocuigzkents 6yi0 po3pobaeHo MeTo/ PO3Ii3HABAHHS IPUYUH BIAXUIEHb Y PO3BUTKY Aloe arborescens L., BUKJIMKAHUX HECTAUEHO
moJimBy abo OCBITJIEHHS, 3aCHOBAHWMI Ha 3aCTOCYBaHHI TpaHC(HEPHOTO HaBYAHHS 3ropTKOBOI HeiiponHol Mepeski VGG-16 (Croayuene Ko-
poatiseTBo). [laHa apxiTekTypa opieHTOBaHa Ha po3IizHaBaHHA 00’€KTIB Ha 300pakeHHAX, IO € TOJOBHOIO TPUYNHOIO 11 BUKOPUCTAHHS JIJIs
JIOCSITHEHHST TIOCTaBJIEHOT METH.

AHaJiiz MeTpUK sIKOCTI 3alIPOIIOHOBAHOTO TIpollecy Kiackdikallii 300pakeHb 3a 3aJaHUMU KJacaMy [0Ka3aB BUCOKY BIPOTIAHICTb PO3ITi3-
HaBaHHs (IS POCIIUHY, 110 HOPMAJIBHO PO3BUBAETHC — 91 %, ist pocautu 6e3 HaJeKHOTO noauBy — 89 % i 171t pocauHN 6e3 HANEKHOTO
BucBitients — 83 %). Anaii3 0CTOBIPHOCTI pO3ITi3HABAHHS TECTOBUX 3PA3KiB MOKA3aB CXOKY JI0CTOBIPHICTD Bi/HECEHHS POCIUHHE /IO OZIHOTO
3 TpbOX KJiaciB: 92,6 %, 87,5 % ta 85,5 %, BiAIIOBIIHO.

OTpumani pe3yJbraTi [03BOJISIIOTH JOMOBHUTH aBTOMATH30BaHi CHCTEMHU YIPABIIHHS PEKUMHUMU TTapaMeTpaMi Ii/IPOIMOHHIX YCTaHO-
BOK OCHOBHUX CBITOBHMX BHPOGHWKIB FOJIOBHIM 3BOPOTHUM 3B SI3KOM TI0 BiZIXUJIEHHIO DO3BUTKY POCTUHU BiJl 33/[aHIX 3HAYEHD.

KuiouoBi cioBa: Heiiporna Mepeska, MalllMHHe HaBYaHHs, TIPOIOHHI cucTeMu, posnisHaBanns o6pasis, Aloe arborescens L.
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BAOCKOHAJIEHHA METOAY BUBOPY CEPBICIB IHOOPMAIIMHOI TEXHOJIOITI (c. 32-43)

O. B. Ilerpuyenko, I. B. Jlesukin, 1. O. IOp’en

OCHOBHUM TIpU3HAYECHHSIM cyuacHuX iHdopmaniiinux cucrem (IC) € miaTpuMKka mporeAyp YIpaBIiHHSA MHOKIHOW Gi3HEC-IPoIeciB
(BIT) mianpuemcrsa. [pu mipomy BHACKI 0K c1abkoi hopmasnizanii BII mporecu po3pobku, peiHsKuHIpUHTY pisHux cepsic-opientoBannx 1C
ta [T-cepBiciB € ckaaIHOIO POGIEMOIO.

Jlnsa BupimenHs wiei npobmemu copMyTbOBaHa 3a1ady BIOCKOHANEHHS MeTomy BOopy IT-cepBiciB, sIKi BIOBOJBHAIOTH 3aaHOMy HabOpy
(yHkionanbHUX Ta HeyHKITOHATLHUX 0OMeskerb. [IpoBeerno anastia ocobmmBocTeli moxizHoro meroay Bubopy IT-cepsicis, Buzijiero ioro ocHo-
BHi Heztostikn. [Tposenena moandikartist mozesti npenesienty BII /it BeraHOB/IEHHST B3aEMO3B'SI3KIB MixK OITHCAMU TIpele/IeHTY, (DyHKITIOHATbHIX
BUMOT Ta BUKoprctoByBanux I T-cepsicis. Yrockonasnerno meroa Bubopy IT-cepsicis auist IC, nogaBarsaM (hyHKIN aHasi3y BUMOT i MOITYKY OIKCIB
IT-cepgiciB, 4acTKOBO 3aJI0BOJIBHSAIOTH BUCYHYTHUM (DYHKILOHAIBHUM BUMOTaM. Y METOJ, /UIsl KiJIbKICHOTO OI[HIOBAHHS CTYIIEHS Bi/IIOBIZHOCTI
dynkiionanbioi BuMornu Ta omicy dynkiii I'T-cepsica, BuxkopucTanmii agantusnmii jginitinmii acoriatop nefiporry mADALINE. Ii mpormoswuii
6yJ10 TIOKJTAJIEHO [I0 OCHOBH YIOCKOHAJIEHOTO MeToy Bubopy IT-cepBicy, sIkiil HaiikpaIuM 3 MOKJIMBUX Bi/ITIOBIAE HAGOPY OOMEKEHD.

B pesysibrati mpoBeeHUX MOCIKEHb MPOBEIeHa eKCIIePUMEHTAIbHA TIEPEBIPKa BIOCKOHATIEHOTO MeToy 1ipu Bubopi IT-cepsicy st
BUPINIEHHS 3aB/aHHS aBTOMATH3AIl] MisIBHOCTI TlepcoHasny 3 mpoaaxy esekrporuoro momica OCAT'O. Byso mpoBeneHo MOPiBHAHHS iH-
dopmarniiiHoi TexHOIIOT], iKa peastidyBasia IIOXi[HII MeTO/ Bm6opy IT-cepsicis, Ta ynockonaienoro merony. Ilokasano, 1110 y10cKoHaIeHIIT
METOJI JI03BOJISIE BUSIBJIATU CUTYAIlT criBnaginms (HyHKIIOHATbHIX BUMOT 3aMoBHUKA 3 orucamu 1 T-cepsicis. Ie gae MokimBicts BHOOPY
tux [ T-cepBiciB, y AKUX CTYIiHb 36iriB GyHKIIOHATBHIM BUMOTaM BUIIE 3aaHOi MIHIMAIbHOI MEKi.

Kiouosi ciosa: indopmartiiina TexHos0rist, BUOIp cepBicis, GyHKIOHATbHA BUMOTA, IPEIEAEHT, aJaTUBHUI JiHIITHIIT acoriaTop.
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BIIPOBAJIP)KEHHA IITYYHOI HEMPOHHOI MEPEJKI 3 METOIO YIIPABJITHHS IIBUJIKICTIO TA
EHEPTO3BEPEKEHHSA B CTPIYKOBOMY KOHBEEPI (c. 44-53)

Israa R. Shareef, Hiba K. Hussein

BpaxoByioun BaK/IMBICTh KOHBEEPHIX CUCTEM B PI3HUX BUPOOHMYNX KOMYHIKaIlisIX, ICHY€E BeJMKa HeoOXiHiCTh 3pOOUTH 11i CHCTEMU MaK-
cuMasbHO eeKTUBHUMU. Y AaHill poOOTI IBUAKICTH KOHBEEPHOI CTPIYKH (KA B HAIIOMY JOCJIIKEHH] € YACTHHOW IHTErPOBAHOI HABYAIBHOI
ABTOMATHU30BAHOI CUCTEMH ) KOHTPOJIOETHCS 32 JIOTIOMOTOIO O/IHOTO 3 METO/IIB IMITYYHOTO iHTEJIEKTY, IKUM € ITy4Ha Heliporna Mepeska (IIIHM).

Bineonarunk Gyze Bignosigatu 3a 36ip indopmaitii mpo cran KOHBEEPHOI CTPIYKH 1 geTasieii Hajt Helo. 3Ti/HO 3 1ieio iHPOpPMALEn, KOHTPOJIEp
IITHM Gyze npuiiMat iHTeIeKTyanbHe pillieH s PO MBUAKICTb pyxy crpiuku. IITHM KoHTposoBaTHME IBHAKICTS TAKMM YHHOM, 1100 3a6esrie-
YUTHU ONTUMAJIBIY eHeproeeKTUBHICTh 32 PAXYHOK PYXy KOHBEEPHOI CTPiuKy. ONTUMATBHUI MeXaHi3M YIIPABJIiHHS NIBUAKICTIO KOHBEEPHOI CTPiv-
KU SIBJISIE COOOIO IHTEJIEKTYaIbHE BUSHAYCHHS KITBKOCTI 1 Baru fietasieil 3a 0IIOMOTOIO BiICOIATINKA, KM 3a0e3IeUnTh JOCTATHIO Bidyasisario
cucremu. ITorim 06po6Ka 306paskernb ocTaBuTh Baskusi mari B [ITHM, sika onTuMaibHO BUSHAYUTD HAWKPAIILY HIBU/KICTH KOHBEEPHOI cTpiuki. 11
3ajlaHa IIBU/KICTD JI03BOJIUTD JIOCSTTH METH €KOHOMII eHepril Iiji yac pyxy cTpiyku. 3arpolioHOBaHa CUCTEMA YIIPABJIHHS JI03BOIUTD ONTUMATILHO
TIepeMUKATH MIBUAIKICTH KOHBeepHOi crcteMu B peskiM BKJL, BUKJI i XommocToro Xozy 3 MeToIo MiHiMI3allii BUTpaTh eHeprii Ha KOHBEEPHY CTPIUKY.

[Ipn moBHOMY HaBaHTa’KeHHI KOHBEEPHOI CTPIYKM, BOHA PYXA€ThCS 3 MAKCHMAJIBHOIO MIBUAKICTIO. AJle SKIO KOHBEEP HABAaHTAKEHMI
YACTKOBO, MBUJKICTb Oyze BignosiaHo perymosarucs [ITHM. IIpu BigcyTHOCTI HaBaHTaxkeHHs, KoHBeep Oyae 3ynnuenuii. Ile 103BoNTD,
KPiM 3MEHIEHHsT BUTPAT, 3201MaINTH 3HAYHY KiTbKiCTh eHeprii. Po3pobiieta KoHBeepHa crcTeMa I03BOJIUTH MOIEPHI3yBATH IPOMHICIIOBI BH-
POOHIYI KOMYHIKaIlii, 8 TAKOK 3HU3UTU BUTPATH i BAPTICTh eHePril i 361IbIUTH TepMiH 1y KOU KOHBEEPHUX CTPIUOK.

Kii04oBi ciioBa: KOHBEEPHA CHCTEMA, PETYJIOBAHHSI IBUKOCTI, eHepro3bepeskerHs, mTy4yna Heiipornra Mepexa (IITHM).
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PO3B’AA3AHHA 3ABJJAHHA KOOP/IMHOBAHOTIO YIIPABJIIHHA CYTHOBOIO ABTOMATHU30BAHOIO
EJEKTPOEHEPTETMTYHOIO CUCTEMOIO ITPU1 3MIHAX HABAHTAKEHHH (c. 54-70)

B. B. Bynauxo, B. A. IlleBuenko

Crarrs IIpUCBAYECHA CUHTE3y OCHOBHUX HpOL[eCiB 6a30B0r0 praBJIiHHH CKJIaHOIO TEXHIYHOIO CYAHOBOIO CHUCTEMOIO. ByJIO 3allpoIio-
HOBaHO BI/IpiIIIeHHH npoGneMn CEMaHTHUKN OITUCY Ta METOAY ]IeK()MHOSI/III]"f y]'[leBIliHCbKI/IX 3aB/laHb y KOHTEKCTI CUHTE3Yy IpOorpaMm KOOp-



JITHATOPA YIPABJIIHHS CYZIHOBUMH TEXHIUHIMHU CHCTEMaMU Ta KOMILJIEKCaMU CKJa/(HOI cTpyKTypu. Ha npuxiazi n'stu-arperatHoi cy/iHOBOI
aBromartuzoBanoi enexktpoeHepretnunoi cuctemn (CAEEC) nis BusnaueHoro piBHS TeHepOBaHOI TOTY’KHOCTI, 3 ypaxyBaHHSIM KpPUTEpiiB
e(eKTUBHOCTI, CHHTE30BAHO AJITOPUTMU MIEPEXO/IiB BiJl OHOTO PiBHS /10 IHIIOTO 3 YpaxXyBaHHsIM TepeaBapiiinux i aBapiiinux cranis CAEEC.
CyTb opranizaril Iporecy MoCIiI0BHOCTI BKIIOYEHHS/BiIKIIOUeHHST reHepatopHux arperatis (I'A) mossirae y po3po0iti mporpaMu yIpasJin-
HsI CyTIepBi30pa KOOPAMHATOPA Y CKJIA/Ii PO3IOIiieHoi ABOPiBHEBOI iepapxiunoi cTpykTypu yrnpasiinusg CAEEC npu 3minax HaBaHTaKeHHs.
[TocsioBHICTh BUKOHAHHS OIEpAIliil yCKy, CHHXPOHi3allii, mepeBeients Hapantaxkenus i 3ynunku [A Oyso 3acnoBano Ha GhopmyBaHHi
ONTUMATBHOTO cKaaxy ['A, posmoziny HaBaHTakeHb MixK TTapasieTbHO MpaioiounMu I'A i BUKOHAHHSAM MTPOTPaMM ONITUMI3allii MepBIHHOTO
JIBUTYHA €JIeKTPOCTAHILI.

HagezeHi mpuHIMIT TOOYI0BU MPOTIELYP YIPABIIHHS CKIaA0M ['A 32 IPUHITIITOM «<’KOPCTKUX i THYYKUX TIOPOTiB 103BOINIIHN TOOYAyBa-
TH liarpaMy KOperyBaHHs 4acoBOi 3aTpUMKH BKJouenus [A Bij sarpebyBanoi HoTys;kHOCTi. JloBeero, 1o 3anponoHoBanuii crocio mijasuiiye
HagiiiaicTs pobot CAEEC, ocKisibky BUKJIOUEHI MOJKIMBI aBapiiiHi PesKUMU TIPH 3aB/IaHHi MOMUJIKOBUX KoMOiHatiil yrpasiinns. Chop-
MOBaHO 6a3¥ MAHUX MO0 KilbKOCTi T'A, X TEXHIYHOTO CTaHy, HABAHTAKEHHs, BUTPATH MAJMBa I TTAPAMETPIiB HABKOIUIIHBOTO CEPETOBHIIA.
Cunres ynpapiinns n'stu-arperatioi CAEEC 103B0/iuB BU3HAYMTH CIIOCI6 aaropuTMisailii, 3acHOBaHUNA Ha BUKOPUCTAHHI PO3LUIMPEHOTO
MAaCHBY JIaHIX, T4 CIPOCTUTH aITOPUTM YHKIIOHYBAHHS Y orepaltisix o6pauns ckiaay mw'sitn arperatioi CAEEC.

Kmouogi cioBa: ehekTHUBHICTD, TEXHIUHA €KCILTyaTallis, SKiCTh, CUCTEMA YIIPABJIHH, KOMILIEKC.
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CHUHTE3 NEPEJIABAJIbHOI ®YHKIIII PETYJIATOPA HAIIPYTU ITEPETBOPIOBAYA AKTUBHOI'O
DOLIbTPA-CTABIII3BATOPA (c. 71-77)

S1. B. lllep6ak, 0. O. Cemenenxko, O. I. Cemenenxo, H. I1. Kapnenko, O. 1. Cynpyn, O. A. Ilraxriii, B. II. Hepy6aupkuit

BeranosaeHo, mo it 3abesnedenns eheKTuBHOI (iabrparii i cTabimizaiii HApyTn TATOBUX MiACTAHIIH MOCTIHHOTO CTPYMY TOIIIBHO 3a-
CTOCOBYBAaTH aKTUBHI (hinbTpr-cTabigizaropu. BUKoHaHO aHasli3 ANHAMIYHIX XapaKTePUCTUK aKTHBHOTO (inbrpa-crabisizaTopa 3 ypaxyBaH-
HSAM HOTO IMCKPETHUX BJAACTUBOCTEl. [T0Ka3aHo, 110 MepeTBOPIOBAY HANPYTH aKTUBHOTO (ibrpa-crabinizaropa 3 ABOGIYHOW MIHUPOTHO-IM-
TYJIBCHOIO MOAYJISIIEIO VTSI MATIX 3HAYEHB TIPUPOCTY CUTHAIY YIPABJIIHHS SIBJISIE CO60I0 aMIUTITYAHO-IMITYIbCHIIT MOZYJISITOP IPYTOTO POLY.

3 MeTor miaBUIeHHsT eEeKTUBHOCTI 3aCTOCYBAHHSI aKTHBHOTO (inbrpa-crabiizaTopa, Mo BXOAUTH 0 CKJAJY MEPETBOPIOBAIBHOTO
arperaty TATOBOI MiCTAHILT TOCTIHHOTO cTpyMy, OyJla MOCTABJIEHA 3aaua CUHTE3y MepeIaBaIbHOl (DYHKILI PeryasaTopa Hapyru Horo nepe-
TBOpIoBava. [Ipy anasnisi 3aMKHYTOI CHICTEMI aBTOMATHYHOTO PETYJIIOBAHHS BCTAHOBJIEHO, IO NepeaBaabHa (DYHKIIiS PeryIsaTopa HalpyTH,
110 3abe3neuye peastizaliiio Mporecis KiHIeBoi TPUBANOCTI B 3aMKHYTIll CUCTEMI aBTOMATUYHOTO PEryJIIOBAHHS, MA€ POTIOPIHIHY, iHTerpaib-
Hy Ta audepeniiiny yacTian. /s Bu3HavenHs nocTiitHuX yacy mnepemaBanbHoi dynKIil [11/[-peryastopa ta xoedimienta aemmndyBaHHs
[IPOBEJIEHO IOCII/IPKEHHS 3aMKHYTOI CUCTEMU aBTOMATHYHOTO PEryJIIOBAHHS HANPYTH TEPETBOPIOBAYa aKTUBHOTO (disnbrpa-crabimizaTopa 3a
JIOIIOMOTOIO amapaTy Z-1epeTBopeHHs. B pesysbraTi cunTesy nepegaBaibHoi (GYHKILI peryssiTopa Hapyru OTpUMaHi apaMeTpH Iepe/iaBab-
HOI (DYHKILT peryssropa, ski 3abe3nedyoTh oJepsKanis IpoIecy KiHIeBol TPUBAIOCTI Y 3aMKHYTIH CHCTeMi aBTOMATHYHOTO PeryJIioBaHHS
BUXI/IHOI HAIIpyTU [1epeTBOpIoBava. BUKOHAHO PO3PaxyHOK IIE€PEXi/[HOrO IIPOLECY B CUCTEeMI 1P CTYIIHYaCTOMY BXiJIHOMY BILJIUBI IIPOleCiB
KIiHIIeBOI TPUBAJIOCTI, SIKWIT TiITBEPANB, IO TTE€PEXiTHII MPOIeC Y CUCTEMI 3aKiHUYEThCS 32 TPH TAKTOBUX iHTEPBAIH AnUCKpeTHOCTI. OTpH-
MaHHS IIePEXiJIHOTO IPOoIIecy, 110 3aKiHYYETHCS 3a KiHIIeBe YNCJIO IHTepBaliB IMCKPETHOCTI, SIKe BU3HAYAETHCS MOPSI/IKOM XapaKTePUCTHYHOTO
PIBHSIHHS, O3HAYAE, IO TIPOIEC ONTUMI30BAHO 3a IIBUAKO/IEIO.

KmouoBi cioBa: nepesiaBasibHa (OyHKILIS, PETyJIITOP HAIIPYTH, TIePeTBOPIOBAILHIIL arperart, IIepexifinuil mpoliec, CucTeMa KepyBaHHS.
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METO/IY IIOBY IOBU MO/IEJIEM TA OIITUMI3AIII PEJKUMIB POBOTU XIMIKO-TEXHOJIOTTYHOT
CHCTEMU BUPOBHUIITBA BEH30.J1Y B HEUITKOMY CEPEJJOBUIIII (c. 78—88)

Batyr Orazbayev, Kulman Orazbayeva, Valentina Makhatova, Yerbol Ospanov, Raigul Tuleuova, Zhumazhan Kulmagambetova,
Timur Toleuov, Nurlan Mukatayev

OG’'eKTOM JOCTIKEHHST € XIMIKO-TeXHOJIOTIUHA crcTeMa BUPOOHUITBA OEH30JIy Ta ONTHMI3allis pekKuMiB il po6OTH Ha OCHOBI Moje-
JIOBaHHSI. 3anpoIlOHOBAHO MiXiA 10 e()EeKTUBHOrO BUPINICHHS 3aBJaHb ONTUMI3allil PEKUMIB POOGOTU peasbHUX XIMIKO-TEXHOJIOITUHUX
cucrem. Tak sk Taki cucTeMu 3a3BUYail € GaraTOKPUTEPIAIBHUMU Ta XapaKTepPU3yIOThCs HEYITKICTIO BUXIZHOT iH(OpMAIlii, 3a1pornoHoBaHO
mixiz 10 po3pobKu iX Mozesieii Ta onTuMiszallii ix peskumis poboTn B HeuiTkoMy cepegouiii. CyTHICTD HOTO MiAXO/Y T0JaATae B HOOYA0BI
MaTeMaTHYHUX MOZeJIell Ta onTnMisanil pe;kuMiB poOOTH CHCTEM Ha OCHOBI METOZOJIOTIi CHCTEMHOTO aHAJI3Y 3 BUKOPUCTAHHSIM JIOCTYIHOI
indopmaitii gerepMiHOBaHOTO, CTATUCTHYHOTO Ta HewiTKoro Xapakrepy. HIisxoM Moaudikaiiii pisHiX MPUHIIKIIB ONTHMAIBHOCTI 111 pOOOTH
B HEUITKOMY CEPE/IOBUIILI OTPUMAHI II0CTAHOBKU 33/1a4 ONTUMIi3allil XiMiKO-TeXHOJIOIYHUMU cICTeMaMU B HeuiTkoMy cepejosuiii. Ha ocHoBsi
Moudikarii MPUHIMIIB MakcuMuHa Ta IlapeTo onTIMaIbHOCTI 3aIIPOTIOHOBAHNIT €BPUCTHYHUI alTOPUTM BUPileHHs c(hOPMYIbOBAHOI 3a-
Jadi onTUMisallii, 3acHOBaHUIT Ha BUKOPUCTAHHI 3HAHHS Ta 0CBiLy 0co0H, sika npuiiMae pinrerHs. 3anpornoHoBanuii MeTo1 o0y I0BY MOe
Ta aJTOPUTM ONTUMI3allil peasi3oBaHi Ha MPAKTUIL IpU TOOYA0BI Moenell 6eH30MbHOT Ta PeKTH(MIKAIIIHOT KOJOH XiMiKO-TEXHOJIOTIUHOT
cucTeMu BUPOOHUIITBA GEH30JLY, TPU MOCTAHOBIN Ta BUPIIIEHH] 3a/1a4i ONTUMI3aIlil PesKUMIB iX poOOTH B HEUITKOMY cepepoBuIl. AHaris i mo-
DIBHSIHHS PE3yJIbTAaTiB ONTUMI3AIi /103BOJIAI0TH 3POOUTH BUCHOBOK PO €(DEKTHBHICThH 3alIPOIIOHOBAHOIO HEYITKOTO THAXO/LY /10 BUPIIIEHHS
3aBJlaHb ONTUMI3AIl] B HeYiTKOMY cepeoBHIIi. B pesyssraTi ontumisariii npoiecy BUpoOGHUIITBA GeH30J1y BUXIi/ 3011bImuBCst Ha 1,45 THC. TOHH
abo na 1,1 %, o6estr padinany Ha 0,4 THC. TOHH, B YMOBaX BUKOHAHHS HEUITKUX OOMEKEHD Ha SKicTb Ger30dry. [[ponoHOBaHMil /Xl 103BOJIsIE
OIIHUTH CTYIIHb BUKOHAHHS HEYITKUX 0OMEIKEHb.

KmouoBi cioBa: MaTeMaTHuHe MOJIEJIOBAHH, JOCUTh YiTKa irdopmailis, XiMiKo-TeXHOJIOTiYHA CHCTEMa, MPUHIUIN ONTHMAJIBHOCTI,
€BPUCTUYHUIN AJITOPUTM.
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PO3POBKA METOAY IMIABUIITEHHA TOYHOCTI INIATPUMAHHA 3SATAHUX TEMIIEPATYPHO-
BOJIOTICHUX YMOB OBOYECXOBHIIA ¥V ®A31 3EPEJKEHHA ITPOAYKTY (c. 89-98)

II. O. Kauanos, O. M. €sceenko, H. O. €scina

OBOYECXOBHIIE € EHEPTOEMHNUM 00'E€KTOM 3 PO3IO/IJIEHIMH TTapaMeTpamMu. SIKicTh 30epiralHs MPOLYKTY 3aJMeKUTh Bifl MIKPOKJIIMaTy B
OBOYECXOBUILL: IIOTOYHOI TeMIIepPaTypu, BOJIOIOCTI Ta PiBHS BYTJIEKHUCJIOrO rady. [cHyloui perysstopu TemiepaTypu B 0BOUECXOBHILI BUKOPHUC-
TOBYIOTH JBOTIO3UIIITHIIT 3aKOH PETYIIOBAHHS, IO TPU3BOINTD /[0 BUTPAYAHHsI 3ai1BOI eHeprii Ta 3inCyTTs POIAYKTY.

Mertoto IoCTi/UKeHHST € BIOCKOHATIEHHST pOOOTH PEryJISITOpa B mpolieci 30epirantst MpoiyKTy y dasi 36epeskeH s 3a PAXyHOK 3aMUKAHHSI
JIBOIO3UIIITHOTO PeryJisiTopa 3BOPOTHUM 3B’SI3KOM Y BUIJISI/I allePioINYHOI JIAHKH [IEPIIOTO MOPSI/IKY.

JUJist ToCSITHEHHST METH BUKOPHCTOBYBAJIACS] METO/IIKA PO3PAXYHKY TlepeaBaibHoi HYHKIIT 06'€KTa KepyBaHHsI Yepe3 PiBHSHHS TEILIOBO-
ro Gasancy. /laHa METOZMKA I03BOJINIIA BPAXyBaTH IAPAMETPU OBOUECXOBUIIIA: TUIOTILY 1 THII TEIJIOI30JISIIIIHOTO MaTepialy MepeKpPUTTIB, Macy
i THII IPOAYKTY /15T 30€piramsi, a TAKOXK TEIUIOBY €HEPTiIo, IO MiABOANTHCS B OBOYECXOBHIIIE.

Ha ocHOBI piBHSHHS TEIJIOBOTO OajiaHCy, XapakTepy poOOTH BUKOHABYMX MEXaHI3MIB PO3paxoBaHo IepeAaTouHi (yHKI 0BOYECXOBHUIIA
63 MPOLYKTY Ta OBOUECXOBUIIA, 3aIIOBHEHOTO TIPOAYKTOM. Y cepeosuiti Matlab Simulink (CIITA) mo6ynoBaHo TEMIOBY MOJIETh OBOUECXO-
BHUIIA /T TIePeBipKY aJITOPUTMIB KepyBaHHS TeMIIepaTypPHUM TI0JIEM.

ITpoBeneHo MozeoBanHs 36epiranns npoaykTy npotsirom 180 zi6 i3 3MiHO0 1060801 TeMIIEpaTypH 30BHINIHBOTO MOBITPst Big MiHyc 8 °C
1o mtioc 2 °C Ta 3minoto Bosorocti Big 50 % 10 100 %.

3a pesysbraTaMu MOJIETIOBAHHS MOKHA 3DOOUTH BUCHOBOK, 110 JI0JIABAHHST /10 3BOPOTHOTO 3B'SI3KY [BOIOZUIIITHOTO PEryJISITOPa arepio-
JIMYHOI JIAHKY JIO3BOJINTH BPaxXyBaTH iHEPIiiHICTh 00'cKkTa KepyBaHHs. 1e 1a€ MOKIMBICTh 3MEHITUTH MAKCUMAJIBHY MOXUOKY PEry TIiOBaHHS
aBrokosmBanb 10 0.15 °C Ta 3MeHIHTH 3arajibHIi Yac poOOTH BUKOHABYMX MPHUCTPOIB HA 13 %.

K040Bi ciioBa: cucrema KepyBaHHs, OBOUECXOBUIILE, CTabLIi3allis TeMIIepaTypu, MiKDOKIIMAT, MATEMATHYHA MOJIEJIb, 30epiraHHst OBOYIB.
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IMMPOTPAMHA JIATHOCTHUKA TA3BOIIEPEKAUYBAJIbHOTO ATPETATA HA OCHOBI HEMIPOHHOI
MEPEJKI IPAMOIO IIOIIMPEHH (c. 99-109)

M. 1. Kosaenko, O. JI. 3amixoscbka, JI. M. 3amixoBchbKuii

B ocranni poku Bee OIIbINOT yBaru NpUAISETBCA BUKOPUCTAHHIO MTYIHIX HelporHnx Mepesk (IITHM) uis giarHocTiky razomnepekady-
panbHux arperatis ([TIA). 3assuuaii Hapuanus [ITHM npoBozsaTs Ha Mozesistx pobounx mpotiecis TTIA, a auist MoziesoBatHst eeKTHUX CTaHIB
BUKOPUCTOBYIOTBCST 3TeHEPOBaHi HAOOPH AArHOCTHIHIX JaHuX. [TpH 1IbOMY OTpHMaHi pe3yJIbraT He I03BOJISIIOTH OIIHUTH peasibuii cran TTIA.
Zanpornonosano sk Bxiani gani [ITHM BukopucTaTi 3HaUEHHST XapaKTePUCTUK aKyCTHYHKX 1 BiOpariiinux nporecis TTIA.

ITpoBe/ICHO ICCKPUIITUBHUIT CTATUCTHYHUN aHAJI3 PealbHUX BIOPAIINHMX | aKyCTHYHUX MPOIECiB, 3reHepoBanux pobotow TTIA Tumy
I'TK-25i (GE Nuovo Pignone, Itasnis). 3aiiicieno dhopMyBaHHS MaKeTiB AIaTHOCTUYHUX O3HAK, 110 HaaxoasTh Ha Bxix [IIHM. [liarnoctig-
HUMU O3HAKAMU € TI'SITh MAKCUMAJIbHUX aMILUITYHUX CKJIAJ0BUX aKyCTUYHOTO Ta BIOPAIIHOrO CUTHAIIB, & TAKOK 3HAYEHHS CTAHIAPTHOTO
BIIXWJIEHHS JIJTT KOKHOT BUOIpKH. JliarHOCTHYHI 03HAKM OGUHMCITIOIOTHCS Ge3Mocepeinbo y BXiaHoMy Konseepi nannx [ITHM B pearbHOMYy vaci
It TphoX TexHiunux cranis [TIA.

3 Bukopuctanusm dpeiimBopkis TensorFlow, Keras, NumPy, pandas moBoro nporpamysantst Python 3 pospo6sieHo apxiTeKTypy rimOuHHOL
noBHO3B 13001 [ITHM mpsvoro nommpeHHs, 1o TpeHy€eThes 3a aITOPUTMOM 3BOPOTHOTO TOIMPEHHST HOMUJIKH.

HaBozsaTbes pe3yisraTi HABYaHHS Ta TecTyBaHHs po3pobiienoi IITHM. ITix yac TecTyBaHHSsI BCTAHOBJIEHO, 110 TOYHICTh PO3II3HABAHHS CUTHA-
JIB JI7IST CTAHY <HOMIHATBHIIT 3 ycix 1475 3paskiB curHais craHoBuTh precision = 1.0000, st crany «motodnmii» precision = 0.9853 i st crany
«medexTHuit> — precision = 0.9091.

Bukopucranust pozpobsenoi ITHM pae mosimBicts kiacuikaiiii texuiuanx cranis TTIA 3 0CTaTHbOIO JUIsT TIPAKTHYHOTO 3aCTOCYBAHHST
TOYHICTIO, 110 ZI03BOJIUTH TTonepeanTy BuHrkHerHs BiMos TTIA. TITHM moske 6yTi BuKopucTata st giarnoctyBatist TTIA Gyib-sKoro Triy Ta
TIOTYKHOCTI.

Ki040Bi cii0Ba: razonepekauyBabHUIl arperaT, TEXHIYHUN CTaH, AIarHOCTYBaHH, KIaci(ikarlist, mTyYHa HefipoMepeka, TIMONHHE HaBYaHHsI.



