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VJIK 004.01/08

30ipauk Te3 momosinedt XIII MixknapogHoi HayKOBO-TIPAaKTUYHOI KOH(pepeHIl
«Indopmaniiini Texnosnorii 1 aBromaruzais — 2020», (Oxpeca, 22 - 23 xoBtHs 2020
p.) / Onmeckbka Harl. akaj. xapd. Texaojoriid. — Omeca: OHAXT, 2020. — 308 c.

30ipHuK MaTepiamiB  KOH(EPEHIii MICTUTh TE3W JIOMOBIZEH HAYKOBUX
JOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Y Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTEeMAaTHYHOTO 1 KOMII'FOTEPHOTO  MOJEIIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMaLii; MPOEKTYBaHHS 1H(MOPMALITHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMAaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIIHHS TEXHOJOTIYHUMHU MPOILIECAMH; HOBHUX
1H(hOpMAIIHHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi IOCHIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIPaB y MepPepaxoBaHUX Taly3siX 3HAHb, SIKU MOKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yibTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3sIX 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYacHHKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHMX MaTepiayiax iH(opMarlii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIlIBHUKIB, BUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B |IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3allli
TEXHOJIOTIYHUX TpoleciB Ta poboroTexHiku. Ll iHpopmaris wMoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS MUPOKOro Kojia Mpo0sieM B 3a3HaY€HUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTYy KOMIT'IOTEpHUX
cucteMm 1 texnosorii «lumyctpis 4.0» im. I1.LH. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopPCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapyoBUX TeXHOJIOT1i, 2020
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— itis desirable to add method overloads with different parameters for more flexibility;

— all manipulations with SObjects should be placed in the domain layer, the service should act
only as a “conductor”.

In the classical implementation the Unit of Work pattern is needed to ensure that only one data
context is used in a transaction and to control data changes within a single transaction. But in a Salesforce
application the main purpose of this pattern is to create a single commit in the database with all the changed
records. It also simplifies code for modifying lists of related records.

The Unit of Work class which FFlib provides, implements a mechanism for storing objects with
links even before these records receive Id. If tells Unit of Work in what order to add records and what to link
with what, all that remains is to call the commitWork() method, which will do all the necessary DML
operations (insert, update, delete).

Conclusion.

Thus, the questions of the features of the FFlib framework used to develop Salesforce applications
were studied. Using FFlib Apex Common can speed up the development process and improve the software
quality by improving the scalability parameter.

References
1. FFlib apex common Usage [Online], Available:
https://salesforce.stackexchange.com/questions/242512/fflib-apex-common-usage [Accessed Oct. 12, 2020].
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ASSESSMENT OF THE EXPEDIENCY OF CROSS-PLATFORM SOFTWARE DEVELOPMENT
MEDVEDIEV V. S, LIUTENKO I. V.
National Technical University "Kharkiv Polytechnic Institute” (Ukraine)

Recently, the mobile applications have emerged with the uprising smartphone trend. Now-a-days, a
huge number of mobile operating systems require more developments, in order to achieve that, Open source
cross-platform mobile frameworks came up, in order to allow importing the same code on various operating
systems. In this paper, the focus is made un commonly used mobile development methods, and a process that
selects the most suitable solution for a particular need is proposed.

Introduction

Mobile devices, applications and associated services are being radically reshaped by user’s behavior
and corporate organizations as well, either business models, or business strategies and also the way
employees work.

Each platform indeed requires different development tools. If we want to deploy an application on
different platforms, it seems necessary to consume as much time as the sum of the time needed for each
application; But there are some solutions to not allow the development of the application once, and then
deploy it on other platforms.

Related works

Several studies have been carried out on mobile development methods, in which researchers presented
the advantages and drawbacks of each approach. In [3] the authors presented a comparative study of multi-
platform mobile development tools (PhoneGap, Titanium, Sencha Touch and jQuery Mobile). While the
paper [4], has shown the advantages and drawbacks of various methods of mobile development and proposed
technologies for each case, based on qualitative properties. However, Charland and Leroux [5] present an in-
depth comparison of Native apps and Web apps development. Heitkotter et al. [6] present a comparative
study between some cross-platform mobile tools based on several qualitative factors such as licensing costs,
look-and-feel, supported platforms, development environments, maintainability and scalability. In this
approach, the cross-platform perspective is not taken into account.

Mobile development methods

The cross platform mobile applications are widely meant to provide mobile apps developers with
means for writing once, and deploying everywhere. Currently, the market is full of dizzying array of cross-
platform development tools [4].

199



The Native applications have the highest performance, native look and feel, has full access to the
device capabilities, they use the most updated hardware resources, in order to improve performance. The
applications are built in languages that the platform supports, as a consequence it has access to IDEs, which
provides the best tools for development, as well as a fast debugging of the project. Android apps can be built
in Java on Android Studio, and iOS apps can be built in objective C on XCode, which have all the tools
either to debug, or to design the interfaces, and then check the performance using instruments. Yet, the
development of the native App needs initial time to learn the languages and tools provided by the platform-
specific vendor, then develops the App. Also, the App will run on only one specific-platform [4].

The mobile web Apps are developed using standard web technologies—typically HTMLS5, JavaScript
and CSS. These apps are easy to develop, although cannot use device-specific hardware features such as
camera or GPS sensor, and the lack look and feel of the native App.

The mobile hybrid apps combine between the web App and the native App. This type does not perform
as well as the other programs that are based on native languages. Even though they are packaged natively,
they are not native applications, they are executed on the platforms web engine, Webkit in case of Android
and 10S, which is another layer between the user and the application, and so the performance can’t match
with the native apps [3].

According to this study, native application turned out to be inore improved, in terms of performance
compared to other mobile application types (i.e., web and hybrid). Native applications are developed using a
platform specific APl compiled to run on the platform rather than an interpreted language code, such as,
JavaScript. But the problem is that these native apps are more expensive to implement, limited to a particular
mobile platform, require a collection of knowledge and languages to be realized.

Decision framework for adopting the appropriate development method and tools

We have shown that the three solutions have advantages and inconveniences. The question now that
arises is: which are the approaches that can be adopted to develop a mobile cross- platform application? And
what tool can be used to implement the solution?

Decision framework architecture consists of two key steps:

1) The first step : consists of filling a survey, then sending the answers to the decision engine.

2) In the second step : the decision engine analyzes the responses and transmits the appropriate mobile
development method to the customer, and also determines the percentage of completion of each method.

For this, we propose a set of questions in order to single out the correct approach to develop a very
specific mobile application.

e Should it be published on the main AppStore?

e Does it operate in offline mode?

Do you want to sell it?

Is it a simple application?

Will it be frequently used by the user?

Is there an immediate need to deliver the app to the

market?

Do you have separate budget for developers in each OS?

Do you need a lot of native features in the Mobile App?

Is app security a high priority?

Should it be very fluid?

Do you want a lot of animations?

Are we building application that needs a lot of algorithmic computation?
Do you want to be always up to date with the latest versions of OS?

e Do you want to have the best user experience?

The figure below gives the answers to these questions for each mobile development approach (native,
hybrid and web).
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Figure 2 — Mobile development methods decisions framework

The decision tree shown in Figure 3 is used to determine the mobile development approach to be taken
within a given situation. The decision method engine will also determine the percentage of completion of
each method. To do this, we have adopted the following approach.

Figure 3 - Decision Tree for adopting the appropriate development method

The precision is given by the following ratio:
X Factor(Qp)
ES

——* 100
X Factor (Qe)

Precesion (in %) =

Where:

> Factor(Qp) : is the sum of the factors of the performed questions.

> Factor(Qe) : is the sum of the factors of the expected questions.

With: (Qp) are performed guestions and (Qe) are the expected questions (according to Figure 2).

Conclusion and future work

This work, presents a framework allowing to select the best technology to use for the development of a
specified mobile application in a given context. This framework consists of two main stages, the first one
determines the mobile development method (native, hybrid or web) with a completion percentage called
precision, based on a set of relevant questions, the second one determines the appropriate tool for the
implementation based on a set of relevant criteria.

In an ideal world of technology, without time constraints and money, it would be obviously more
interesting to move to a native solution. The result has advantages in terms of ergonomics, performance and
integrity.

This study allowed us to understand in which case it is interesting to turn to the web and hybrid
solutions. A timely simple and unconstrained performance gain has to be a hybrid or web approach.

Consequently, so as to remedy to native approach’s shortcomings, we suggest setting up a solution
based on the Model-driven Engineering, allowing developers to generate native applications from the UML
diagrams or by using DSL.
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We are currently working on the development of solutions for reverse engineering, aiming to transform
the hybrid code and the web one, into native code. Thus, it will use the native applications advantages and
extend them with other native features, which aren't supported now-a-days in the hybrid and web methods.
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CREATING A SCALE OF OBJECT RECOGNITION COMPLEXITY USING IMAGES OF A GIVEN
CLASS
MOCHURAD L.I., POTOKII M.S. (lesia.i.mochurad@Ipnu.ua)
Lviv Polytechnic National University (Ukraine)

The paper analyzes the complexity of object recognition depending on noise type and noise intensity value.
Information system is using the data given from the user during using of the application. The should take
tests on object recognition with the noise type and intensity previously set. The analysis is performed with the
accumulated information from several tests. The result of the work is useful for evaluation of errors in areas
where analyzing imayes is perforimed by humans. The results of the research allow to evaluate the error
magnitude and the accuracy of conclusions provided by humans as a result of their activity.

The topicality of the research is stipulated by the wide usage of the images in different spheres of
human life. The image is a popular way to transmit information from humans to humans or between humans
and machines. The most impurtant usage of images is in the medical sphere where they are used for the
diagnosing of patients. The modern techniques as magnetic-resonance imaging, computer tomography, X-ray
imaging are widely used nowadays. Among the important usage of digital image, the cosmology takes its
place. It allows to receive information about the celestial bodies and to examine the influence of them on the
surrounding world. The current research allows to evaluate the error of human factor while processing digital
images.

Digital images despite their importance have some disadvantages. In particular, the presence of noise in
digital images complicates their both by humans and computer systems. Development of digital image
processing provides a possibility to use its techniques for image enhancement and noise elimination.

Image noise is not a useful information present on it. They appear to be random leaps of pixel intensity
and cause difficulties in image analysis. Noises can come up on different stages of image acquisition but are
often caused by physical drawbacks while image registration. In particular, a photonic noise is caused by the
discrete nature of the light. It represents a flow of discrete photon parts.

Modeling of different types of noise allows to get a distorted image that brings possibility to develop
methods to prevent noise creation and image enhancements techniques to use when needed. Among the most
popular noise models are Gaussian model, impulse model, Poisson etc.

The purpose of the work is to design and develop system that is able to get the information about the
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CenbkiBebknit BeeBonon Mukomnaiiosud, 11.7.H., npodecop, YKkpaiHChKa akaieMist IpyKapcTBa

Cepreesa Onekcanapa €Brenisua, JI.T.H., Ipodecop, 3aB.kad., Onecbka HallioHaIbHA aKaJeMisi XapuOBHX TEXHOJIOTIH
Cupopxko Irop IBanoBuy, npoBianuii irokenep, Jepxasue [linqnpuemcto «JIbBiBCTaHAAPTMETPOIIOTIS

Cipenko Omekcannp [BaHOBHY, cTaprmii BuKiIagad, OJecbka HalllOHABHA aKaJIeMisi XapYOBUX TEXHOIOT1H
CkakoBcrkuit FOpiit MuxaiinoBud, K.T.H., 1oneHT, Ofechbka HalioHaJbHa aKaJgeMis XapuoOBHX TEXHOJIOTIH
Ckupcbkuii Irop BacuiiboBuu, cryneHT, BiHHUIbKHI HAIIOHATIBHUI TEXHIYHUN YHIBEPCHUTET

CkopusikoBa OnieHa BosioiumupisHa, Bukianad, Opecskuii Texaiunuii konemx OHAXT

Coxomnora Oxkcana [leTpiBHa, crapimii Bukiagad, Oecbka Hal[lOHAIbHA aKaIeMisl XapUOBUX TEXHOIOT 1
Comnory6 Kocrsiutun Banepiiiouy, Bukinanad, BCII «Onechkuii Texniunuii haxosuit koemx OHAXT»
Crapuupkuii [1arno BanepiitoBuy, acniipant, BiHHUIbKHMI HAlllOHATBHUI TEXHIYHUN YHIBEPCUTET

CranicnaBuk Slpocnas ['eopriiioBny, ctyneHT, Onecbkuii HalllOHAIbHUI MOJITEXHIYHUH YHIBEPCUTET

CrenanoB Muxaiinn TumodeeBny, K.T.H., TOIeHT, OJjecbKa HaIllOHAIFHA aKaeMisl XapYOBUX TEXHOJIOT1H
Crenyn Aprem Mapripocosid, cryneHT, Onechka HaIliOHAIBHA aKaaeMis Xap4OBUX TEXHOJIOTIH

Credpannmun Poman FOpiiioBud, cryneHT, HamioHnamsHII yHIBepcHTET «JIpBIBChKA MOTITEXHIKA

Crincekuit Bitamniit BnanucnaBoswd, ctyaeHTt, OnechbKui HaIllOHAIBHUH MOMITEXHIYHUHN YHIBEPCHTET
CromakeBnd AHzpiit OnekciiioBud, K.T.H., qoueHT, Omeckka HalioHa bHa akaaeMis 3B°s13ky iM. O.C. [Tomosa
Cy66ortina O.B., H.c., [HCTHTYT KibepHeTHKH iMeHI B.M. I'mymikoBa HAH VYxkpainu

Cyunima FOmian IOpilioBuy, K.T.H., 3aBigyBau BijaiieHHsM, «Onecbkuil TexHiuHui paxoBuit konemx OHAXT»
Cymnima FOmnis €BreniiBaa, Bukianad, BCIT «Onecbkuit TexHiunui paxopuit konemx OHAX Ty

Tumuenko Makcum MakcuMoBHY, cTyIeHT, HanioHaapHa MeTanypriiiHa akaaemis Y kpaiHu

Turypenko Xanna AunpiiBHa, crynentka, OnecbKka HallloHaJ bHA aKaJeMisi XapuOBHUX TEXHOJIOTTH

Tkauenko P. O., HauionansHuii yHiBepcuret "JIbBiBChKa MOJITEXHIKA"
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Txauyk Anacracis [laBiiBHa, cTyeHTKa, BIHHMIIBKUI HalliOHANBHUA TEXHIYHUI YHIBEPCUTET

Tonop Mukona MukonaitoBuy, actipant, Ojiecbka HallioHaJIbHA aKaJeMisl Xap4OBHX TEXHOJIOTIH

Tpimmua ®enip AHaroniiioBud, K.T.H., ToeHT, OJicchKka HaIllOHAJIbHA aKaJIeMisl XapYOBUX TEXHOJIOT1i

Tiopina €preniss OmnexcanapiBHa, acucreHT, HarioHanpHMH TexHiYHMIT yHiBepcureT Ykpainun «KuiBchbkuit
MOJITeXHIYHUH 1HCTUTYT iMeHi [ropst CikopchKoro

VYukapenko Onekcannp OneroBud, K.T.H., TOLEHT, HalionanbHuid yHiBepcuTeT KopabiedynyBanHs iM. aaM. MakapoBa
Qaitazunsoepr Jleonin ColoMOHOBHY, [I.T.H., Tpodeccop, MiKHApOAHNI HAYKOBO-HaBYAIBHUHN HEHTp iHGOpMaIitHX
texHonorii i cucreM HAH 1 MOH VYkpainu

®denocor Cepriit Hukudoposnd, 1.¢pm.H., mpodecop, Onechka HalliOHAIbHA aKaeMis XapuOBHX TEXHOJIOTIH

®enyn [nHa BacumniBHa, cTyieHTKa, YHIBEpCHUTET AepkaBHOI BicKanbHOI CiTy:k0n YKpaiau

®Dowmin A. O., OnecbKuii HaITIOHATHHUH MOJITEXHIYHAN YHIBEPCUTET

XandeBchbkuii BrnamucmaB AHmpiiioBud, ctyaeHT, Omecbka HallioHAbHA aKaJeMisl XapuoBUX TEXHOJIOTTi

Xapaxam Onexcannp BsiuecnaBoBud, crynent, Onecbka HalliOHAJIbHA aKaJieMisl Xap4OBUX TEXHOJIOT1H

Xapkesuu Kupuiio AnapiiioBud, cTyieHT, BIHHUIBKNI HalliOHAIBLHUH TEXHIYHNIN YHIBEPCUTET

XobuH Bukrop Anapeesud, 1.T.H., ipodecop, Onechka HalllOHAIbHA aKaJeMisi XapYOBUX TEXHOJIOT i

Xomaba Onekcannp MupociaBoBHY, K.T.H., JIOIICHT, BIHHUIIPKUI HAIlIOHAIEHUHN TEXHIYHUN YHIBEPCUTET

Yan Amnina Jle Banisua (Chan A. L. V.), ctynentka, BiHHUIIbKUI HAIIIOHATBHIH TEXHIYHUN YHIBEPCUTET

Yarmmiaceknit FO.I1., k.1.H., c.H.c, [HCTUTYT KibepHeTHKH iMeHI B.M. I'nymkoBa HAH Ykpaian

Yepuuwes Cepriit ['ennaniiioBuy, cryneHt, HamionansHuii yHiBepcHTET «3aropi3bka MojgiTeXHiKa»

UYepanmmoB KoctsuTiH AHAPiHOBUY, acmipanT, BIHHUIbKUIT HAIliOHANBHUH TeXHITHUN YHIBEPCUTET

UYepnaoBonuk "annna OnexcanapiBHa, K.T.H., TOIEHT, BIHHUIBKUHA HAIllOHATBHIN TEXHIYHIN YHIBEPCUTET

Uexmectpyk P. 1O., 3D Generation UA (Ykpaina)

[abarypa 10.B, HauionanbHa akajiemist CyXOMyTHUX BifChK

[Bers Banepiit TumodiitoBud, a.¢pm.H., mpodecop, Oxechka HalliOHATbHA aKaJAeMisl XapUOBHX TEXHOJIOTIH

[Hepmryn Onexcanap OnekcaHAPOBHY, CTYACHT, O/lechbKa HalliOHATBHA aKaIeMis XapuOBHUX TEXHOJOTIH

[ectomanmo Cepriit BikropoBud, K.T.H., 1oneHT, Ofeckka HalliOHAJIbHA aKaJIeMis XapuOBHUX TEXHOIOTIH

[Imamrox B. A., BIHHUIIbKHN HAI[IOHATLHUN TEXHIYHUNA YHIBEPCHTET

[mraKoBChknit OnekcaHap AHATONIHOBHY, K.T.H., JOICHT, O/1eChKIIT HAIIIOHAEHIH MOJITEXHIYHUH YHIBEPCHTET
ymexenko Cepriit CepriiioBud, acmipanT, HarioHaTpHAHN YHIBEpPCUTET «3amopi3bKa MOTITEXHIKa»

SlkoBeHko ApreM AHaToOJIHOBHY, CTyJeHT, HarioHaibHUi TeXHIYHHUN yHIBEpCUTET «XapKiBChKHI IMOJITEXHIYHUH
THCTUTYT»

SnakoB Banepuii IletpoBuu, K.T.H., J0UEHT, MEIUTONOJBCKNNA HHCTUTYT TOCYJAPCTBEHHOTO W MYHHIIMIIAJIBHOTO
yrpasieHus Kiaccuieckoro 4acTHOrO YHHUBEPCUTETA

Sposwii Irop IBaHOBHY, K.T.H., BUKJIaga4y, MexaHiko — TexHonoriuaunid konemk OHAXT

Spomyk Jlronmuna Jlem’siHiBHA, K.T.H., A0leHT, HarmionanbHuMH TexHiuHMH YyHiBepcuteT Ykpainum «KuiBchbkuit
MOJTITEXHIYHUN THCTUTYT iMeHi [ropst CiKopchbKOT0»

Antipova Kateryna, YopHOoMOpChKHif HalliOHATBHAN yHiBepcuTeT iMeHi [letpa Mormmm

Anton Paramonov, K.T.H., 1o1eHT, JloHeIIpKNii HallioHATBHNH yHiBepcuTeT iMeHi Bacwusa Cryca

Borysova Natalia Volodymyrivna, k.T.H., foueHT, National Technical University “Kharkiv Polytechnic Institute”

D.V. Khramchenkov, National Research Nuclear University (Russia)

Koltunovych O.S., cryaent, JIyibkuil HAIllOHAIBHUN TEXHIYHUN YHIBEPCUTET

Kovalenko Igor, YopHOMOpCcEKHI HanioHaIEHUH yHIBepeuTeT imMeHi [lerpa Mornmm

Liashko Anastasia, Philosophy Doctor of Technical Sciences, National University of Life and Environmental Sciences
of Ukraine

Lipunov D. A., /IBH3 "IIpna3zoBcbkuii qep>kaBHUN TEXHIYHUH yHiBepcuTeT"

Loveikin Viatcheslav, Doctor of Technical Sciences, National University of Life and Environmental Sciences of
Ukraine

Maik V. Z., Ykpaincbka akajgeMis ApyKapcTBa

Melnyk Karina Volodymyrivna, k.T.H., nouenT, National Technical University “Kharkiv Polytechnic Institute”

Potokii M.S., crynenrtka, HamionansHuii yHiBepeuteT "JIbBiBChKa MOJTITEXHIKA"

Romanyuk Sergey, BiHHUIIbKHIT HAIlIOHATBHII TEXHIYHUN YHIBEPCUTET

Romasevych Yurly,Associate professor, National University of Life and Environmental Sciences of Ukraine

Sanko [.V., HamioHanpHHUN TeXHIYHUHA YHIBEPCHTET «XapKiBCHKUU MOMITEXHIYHAN THCTUTYT

Shved Alona, HopHOMOpPCHKHIA HalliOHATBFHUN yHIBepcuTeT iMeHi [letpa Morumm

Vasyl Martsenyuk, PhD, Associate professor, University of Bielsko-Biala, Department of Informatics and
Automatics , (Poland)

Vyatkin Sergey, Institute of Automation and Electrometry SB (Russia)

Yaroslav Isaienkov, student, Vasyl' Stus Donetsk National University

Yershova Svitlana Ivanivna, senior lecturer, National Technical University “Kharkiv Polytechnic Institute”
Zatserkovnyi R. G., YkpaiHcbka akajeMist IpyKapcTBa
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HaykoBe BujgaHHs

XIII MIZKHAPOJHA HAYKOBO-ITPAKTHUYHA KOH®EPEHIIIA

THO®OPMAIIMHI TEXHOJIOI'TE I ABTOMATH3AIIIS — 2020

INFORMATION TECHNOLOGIES AND AUTOMATION- 2020

ONECA
22— 23 JKOBTHA, 2020

30ipHuKk Bkiaouyae gomoBial  ydacHukiB  XIII MixuaponHoi ~ HayKoBo-
npakTHuHO1 KoH(epeHIii «IHdopmariiini TexHonorii 1 aBTomaruzais — 2020

Penakniiina xoaeris: Kortouk C.B., Xo0in B.A.
Komn'torepuuii Ha0ip i BepcTka: Coxonosa O.I1.

Binnosinansuuii 3a Bunyck: Kornuk C.B.
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