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allows avoiding the generation and selection of candidate sources. In this case, the resolution of fuzzy relational
equations guarantees a simplification of the reconstruction process, which leads to a reduction in time costs.
Genetic algorithm provides fast but rough reconstruction of the acoustic field. Neuro-fuzzy network provides
adaptive correction of the acoustic surface while new experimental data is appearing.
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Every year, the use of virtual and augmented reality (VR and AR) technologies in various spheres of human
activity is the growing interest of humanity. This topic is relevant today.

Basic studies on the impact of virtual reality on humans’ focus on the study of the impact of computers and
work with him, the Internet, social networking resources, computer games on the feeling, thoughts and actions of
the individual (Babanin L.N., 2008; Babayeva Yu.D., Voiskunsky A.E., 2003; Demilkhanova A.M., 2009, etc.)
[1,2].

In our study, the understanding of virtual reality essence is used to a greater extent in the traditionally
cybernetic (programmatic) sense and is in tune with the thought of Karelova S.V. [3]. It boils down to the following
basic characteristics: 1) creation by means of programming of three-dimensional images of the objects, as close as
possible to real, models of real objects, similar to holographic ones; 2) the possibility of animation (the subject in
virtual space can move, look at the object from different directions, "fly" in the universe, "move" inside the
biological cell, etc.) [4].

In the article by Podkosovoi J.G., Varlamova O.0., AV Ostroukh, MN Krasnyansky the following
advantages of the virtual didactic environment are distinguished: 1) micro and macro universe; 2) creating models
of phenomena or processes that cannot be directly and clearly registered by human senses; 3) visualization of
abstract models (producing objects that have no form in the real world) [5].

Do not confuse virtual reality with augmented. Their fundamental difference is that the virtual reality
constructs a new artificial world, and augmented reality only adds individual artificial elements to the perception
of real world.

Augmented reality is an environment with a direct or indirect complement to the physical world of digital
data. The adding of augmented reality objects takes place in real time, with using digital devices such as tablets,
smartphones, smart glasses or accessories with special software. The device recognizes objects, special labels on
them, or the user's location through a camera or other interface (such as Bluetooth or GPS). The marker can be
both a special beacon with a built-in chip and a regular QR code. In order for the add-on to occur, the user needs
to be within the scope of this beacon or read a QR code.

Augmented reality apps can help a person focus their attention on certain elements of the camera image;
improve the understanding of the objects of the surrounding world by providing the necessary information overlaps
the image as a text message or visual image. Today, augmented reality is used in the following fields of activity:
education, medicine, military affairs, aviation, marketing, tourism, design and games. In education, augmented
reality helps children learn about the world as they can point the camera at the subject of interest and see detailed
information about it.

Therefore, augmented reality has a wide range of applications. However, for today, the problem is the
quality display of objects in augmented reality and the problem of choosing technologies for constructing
augmented reality objects.
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The purpose of this study is to explore the features of augmented reality technology that can be used to
improve the learning process.

We used the following development tools in our project:

— Unity — multi-platform tool for developing two- and three-dimensional applications and games running
on different operating systems;

— Vuforia — an augmented reality platform and augmented reality software developer toolkit (Software
Development Kit - SDK) for mobile devices developed by Qualcomm.

— Android Studio — the official integrated development environment (IDE) for Google's Android operating
system designed specifically for Android development;

—3ds Max — professional software for 3D modelling, animation and visualization in the creation of games
and design. It is currently being developed and published by Autodesk.

Unity is an inter-platform computer game development environment ~\cite{Unity}. Unity lets you create
applications that run on more than 20 different operating systems, including PCs, gaming consoles, mobile devices,
Internet applications, and more. Unity's main strengths are its visual development environment, cross-platform
support, and a modular component system. The disadvantages include the difficulty of working with
multicomponent circuits and the difficulty of connecting external libraries.

Vuforia is a mobile software development library that allows you to create augmented reality applications.
Vuforia uses computer vision technology to recognize and track flat images (graphical objects) and simple 3D
objects, such as boxes, in real time. Image capture enables developers to position and target virtual objects, such
as 3D models and more, with real-world images when viewed through a camera on a mobile device. The virtual
object then tracks the position and orientation of the image in real time so that the viewer's perspective on the
object matches that of the marker image. Thus, it seems that the virtual object is part of the real scene [6]. Vuforia-
developed AR applications are compatible with a wide range of mobile devices, including iPhones, iPads, and
Android phones and tablets running on Android.

We have broken down this project into three steps:

—setting up, creating tags (a tag is an object where the 3D model will appear);

—work with the stage;

— compilation of the project for mobile platforms.

In Unity, we do customization of the project, that is, we choose the platform on which the project is being
developed (we choose Android). The behaviour of objects is controlled by the Components that attach to them.
Unity's built-in components can be very versatile, but we need to go beyond their capabilities to meet our own
needs. Unity lets you create your own components using scripts that allow you to activate objects and change their
settings.

The most interesting is the demonstration of the created virtual object through a smartphone, whose camera
we direct on the hryvnia (or the corresponding QR code), and we will see a flying bird Condor (see Fig. 1).

Fig. 1. Flying bird Condor on the smartphone screen

Currently, conditions and lifestyles are different with the new characteristics of the information society.
Young people, who are the "main consumers" of educational services, feel these differences very keenly and that
is why they are increasingly demanding the content, level and quality of the educational process. Therefore,
augmented reality technologies will help individualize curricula, open up access to educational resources, increase
student and faculty communication, flexibility and manageability of the curriculum.

After analysing, assessing the risks and calculating the probability of implementation, it was concluded that
this project has a high potential for successful commercialization and market entry. The justification for this
solution is the high level of demand for augmented reality technologies in training, as well as the low cost, which
increases the target audience. A start-up project has a good chance and prospects for development team, which
works using a full immersion technology. Such development teams guarantee companies high quality of the
product, as well as confidentiality, data protection and other information units when working at the enterprise. An
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alternative source of realization is training of employees of the enterprise, and their supervision in development
and introduction of the given technology. We believe that there is a prospect of promotion and development of
this project both in the educational sphere and in the sphere of production.
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Introduction. Nowadays, digital transformation has become a global trend. In essence, it is nothing else as
business process automation by means of various kind of information technologies. Whilst well-structured and
predefined business processes are usually orchestrated by classical business process management systems
(BPMS), less structured ones allow only partial software-based automation. As a rule, these processes heavily
depend on people’s decisions, knowledge, and experience. However, flexibility of such processes is a key thing
that allows to produce unique outcomes. Estimation of software projects is a typical representative of so-called
semi-structured [1] and knowledge-intensive [2] business processes. From software development practice
standpoint, quality of estimates is one of the key factors that influence projects’ success (e.g. underestimation often
leads to projects’ fails). Current paper is devoted to application of the RTBPM information technology [3,4] to
improve quality of estimates by providing operational support based on process mining techniques [1].

Problem statement. In majority of cases, software project estimation is required on the negotiation stage
to plan budget and necessary resources. Typically, an estimate should be provided in short deadlines with high
uncertainty (which most often is covered by assumptions made by the experts). Estimated development efforts
(usually, expressed in man-days) is one of the key input parameters to calculate projects’ cost and duration. So,
estimates with pure quality may cause projects’ fails and, as a result, financial along with reputational losses. The
most significant factors that influence the quality are: (a) the used estimation methodology (in current paper, it is
assumed that this is the project evaluation and review technique, shortly PERT [5]); (b) how the methodology is
applied in practice (i.e. how the estimation process works in real-life); and (c) effectiveness of the involved experts
collaboration. Another thing worth noting is that the estimation process itself can be expensive and even time
consuming (the situation becomes even more challenging in case of remote distributed teams whose members
work in different time zones).

Proposed solution. The key idea is to apply process mining techniques [1,3] to monitor and analyze how
expert teams act in reality. Then, use obtain insights to provide operational support [1] and ensure continuous
improvement of the estimation process. The process mining-related part is implemented by the RTBPM
information technology [4]. In turn, a team of experts works on an estimate in a separate tool which is integrated
with RTBPM.

Sales managers, experts, and business process analysts (whose job is to assess and improve business
processes) work with both software systems (Fig. 1). RTBPM provides the following features to its users: (a)
process control flow model visualization [6,7]; (b) collaboration model of experts (so-called social mining [1]);

9



ISDMCI’2020

3MICT

Almashova V., Ohnieva A., Ohnieva O.
APPLICATION OF THE APPARATUS OF BAYESIAN NETWORKS TO SUPPORT DECISION-

MAKING IN MODELING OF YIELD OF VEGETABLE PEAS ... 3
Antonov V.
INNOVATION EXPERT KIBERAKMEOLOGY SYSTEM ...ttt ettt s 4

Azarov O.D., Krupelnitskyi L.V., Rakytyanska H.B.
SOUND FIELD RECONSTRUCTION FROM INCOMPLETE DATA BY SOLVING FUZZY
RELATIONAL EQUATIONS ... ettt ettt ettt et ettt et et e st e e besbeebeemeent e e e nbe bt saeebeeneansenseseanesneas 6

Balyk N., Grod 1., Vasylenko Ya., Barna O., Shmyger G.
ABOUT THE TECHNOLOGY OF AUGMENTED REALITY OBJECTS CREATING IN PHYSICAL
SPACE ..ot e b et b e sh e b s ea et s e 7

Batyuk A., Voityshyn V.
PROCESS MINING-BASED INFORMATION TECHNOLOGY FOR OPERATIONAL SUPPORT OF

SOFTWARE PROJECTS ESTIMATION .....ooiiiiieiieieeie sttt ettt eteettestaesseesaeseensesnaesseesseenseenseansenssesseens 9
Boskin O., Pishenin V.

SOCIAL MEDIA SIMULATOR ....oooiiitieiieieeieeete ettt sttt ettt estae s eseesesnsesseesseesseenseensesnsesssesseenseenses 11
Dushepa V. A.

IMAGE INFORMATIVITY ESTIMATION FOR AERIAL IMAGE-BASED NAVIGATION .........cccuveu.... 13

Herasymov A., Zabolotnia T.
SYSTEM FOR MONITORING ONLINE COMPLAINTS THROUGH PUBLIC API AND NLP

TECHNIQUES ..ottt st ettt b e et et b et e b sbe bt e seae e e b e 15
Kharakhash O., Olshevska O.

BIG DATA IN EVERYDAY HUMAN LIFE ..o 16
Kotsovsky V.M., Batyuk A.Ye., Melnychenko T.V.

LEARNING OF TWO-LAYER BITHRESHOLD NEURAL NETWORKS .....cccccoiiiiiiiiiinienieeieeieeeeene 17
Kotsovsky V.M., Batyuk A.Ye., Yurchenko M.V., Mykoriak LI.

REPRESENTATIONAL CAPABILITIES OF BITHRESHOLD NEURONS ......ccccooiiiiiiiniinieieieereneenieens 19

Kozina Yu., Kutucu H., Verbitskaya E.
ALGORITHM FOR DETERMINING THE SEVERITY OF DEFECTS IN SOFTWARE BASED ON
FUZZY LOGIC ...ttt ettt ettt et e e et e e eae e e eteeeeaeeeeteeeetaeeeteeeeseeeeteeeeteseetseeeneeeeteeeeneeenes 21

Kudinenko 0.0., Kozub N.O.
DEVELOPING AN ANDROID APPLICATION FOR ENTERTAINMENT AND INSTANT

MESSAGING ..ottt ettt sttt st et b ettt b e et b et b et be et 22
Kulyniak I., Ohinok S., Rachynska H.
ASSESSING THE FINANCIAL SECURITY LEVEL OF BANKING TRANSACTIONS .....ccccccoeeivinennnennee 24

Kuzmin O.V., Kuzmin S.O.
PREVENTING DATA LOSS IN BLE-ENABLED SYSTEMS FOR HIGHLY RELIABLE

INDUSTRIAL IOT AND WIRELESS SENSOR NETWORK APPLICATIONS .....cccoeiieiieieeeee e 26
Papusha R., Ohnieva O.

USING THE WEKA WORKBENCH FOR AUTOMATIC ANALYSIS OF INFORMATION OF

GAMMA SPECTRUM ...ttt ettt ettt et e et e st e et e s bt e esbeesabaeesseesasaaesseesssaaasseesnsaeansesansaaasseeansaennsens 28
Pavliuk O., Strontsitska A.

ELASTICSEARCH SOLUTION OVERVIEW IN THE CONTEXT OF DATA MINING TOOLS ................. 30
Revenko S., Tchoufack E., Lebedenko Yu.

OPTIMAL CONTROL OF MULTI-DRIVE INSTALLATIONS USING FUZZY LOGIC ......c.coceevverieieenns 33

Sakaliuk O., Trishyn F.
COURSES TIMETABLING CREATION PROCESS FORMALIZATION TO THE LEVEL OF THE
PARAMETRIC SCHEME ..ottt 34



3MICT ISDMCTI’2019

Shershun O.
FURTHER DEVELOPMENT OF THE INTERNET OF THINGS .......oooiiiiiiiiieee e 36

Sherstyuk V.G., Chorny D.O., Shtutsa O.V.
DEVELOPMENT OF A CONCEPTUAL SCHEME OF THE SMART-LEARNING PROCESS WITH
THE FORMATION OF INDIVIDUAL EDUCATIONAL TRAJECTS ..cooiiiiiiiieireeeeeeeeeeeie e 37

Skuratovskii R., Osadchyy V., Osadchyy E., Baklan L., Williams A.
SOME APPROACH TO KEY EXCHANGE PROTOCOL BASED ON NON-COMMUTATIVE
GROUPS ettt ettt et e bt h e a et et e s e et e e bt ea e es e emeem s e b e ebeebeeaeeaeemeam b e s e eteebeeseebeeneensesenseaneene 38

Tovkach S.S.
PARALLEL COMPUTING IN THE INFORMATION STRUCTURE OF AVIATION ENGINE

DISTRIBUTED CONTROL SYSTEMS ..ottt s 40
Tyturenko Zh.
WEB DESIGN TRENDS IN 2020 .....oiiiiiiiiiiiiiiiiieiiceeeee ettt s 42

Volkov V. E., Kryvchenko Yu.V.
TRANSITION OF COMBUSTION TO EXPLOSION AND DECISION SUPPORT SYSTEMS FOR

EXPLOSION PROTECTION ....oooiiiiiiiietee ettt eee et e e eeeeeave e eaaeeenveeenaeeenaesenseesnseeenseesnsessnseesnseseneeanes 43
Volkova A., Zinchenko 1.
INFORMATION TECHNOLOGIES IN LIBRARIES ......ootiiitiiieeeee ettt 45

Bicikano O.B., Bucouska B.A., bpoasik O.51.
EKCITEPUMEHTAJIBHE JOCIKEHHS TTOITYKY 3HAUYHINX KITIOUOBUX CJIIB
VYKPATHOMOBHOTI'O KOHTEHTY ....oouiiiiiiieeieeee et 46

Bepec O. M.
3ACTOCYBAHHS MOJIEJIEM JIAHUX NOSQL B CIIIIP 3 KEPYBAHHS BEJIUKUMU JJAHUMU ...... 49

Bopouenko M.O., Ilepenessik M.€., Boponos B.I1., Haymenko JI.B.
BUKOPUCTAHHS BAECOBOI MEPEXI J1J11 AHAJII3Y BIUIMBY 3ABPYHEHHS ITOBITPS
HA IMYHOJIOTTYHI TIOKAZHUKHWM JIEOIIIHI .....co.oooiiiiiiiiiiiiieiieieeieeeeeeeicete et 51

Boponenko C.B., Jlebenenko !_0.0., Pynakosa I'.B.
3ACTOCYBAHHS HEUITKOI JIOI'TKA IJI5I KEPYBAHHS CY IHOBOIO KOMITJIEKCHOIO
EJEKTPOEHEPTETMYHOIO TYPEOKOMITPECOPHOIO YCTAHOBKOIO ......coovviiiieiiiceeeeeeeeeeeeae 54

I'osopymenxo T.O., I'epu A.A., I'natayk €.I'.
HIJITPUMKA TPUAHATTS PILIEHD OO0 MOXJIMBOCTI TPAHCITJIAHTALIII HA OCHOBI

HMUBIUIBHO-TIPABOBUX TIIJICTAB ....ooiiiiiiiiiiie et s 56
TI'opoxoBarcekmuii B.O., l'agenska C.B., [lonomapenko P.I1.

®OPMYBAHHS KOHIIEHTPOBAHOI'O OITUCY JAHMX ITPU KJIACU®IKAILIIT 305PAXEHD .......... 58
I'puroposuu B.T'. .

CEMAHTHUYHA METPUKA HA OCHOBI OHTOJIOI'TN JJIA ONIHIOBAHHA MIPU BJIN3BKOCTI
TEPMIHIB B TEKCTAX ..ot st s 60
I'punuxk B.B.

POBIMIBHABAHHSA YV CUCTEMAX KOMIT'FOTEPHOT'O 30PY ..ottt 61

3ocimoB B.B., byarakosa O.C., Ilo3neeB B.O.
CUCTEMA KOMITJIEKCHOI'O OIIEPYBAHHA JAHUMUN B MEPEXI IHTEPHET ........c.oooovvieein. 62

3ocimoB B.B., Byarakosa O.C.
[MTPEIMETHO-OPICHTOBAHA MOBA OIIEPYBAHHS BEB-JJAHUMU B MEPEXI IHTEPHET ........... 64

3pa:keBcbka B.®@., 3paxkeBcbkuii .M.
I[MPOTHO3YBAHHS MIP IMHAMIUYHNX PU3UKIB VAR TA CVAR HA OCHOBI PO3IIOAITY
METATIOLT ..ottt ettt et st et a et bt et h e bt e bbbt s a et be st et ebe e se b nene 66

Lnbin M.O., 3a6o0a0THa T.M.
OCOBJIMBOCTI ITOBYAOBU ITPOI'PAMHOTI'O 3ABE3INEYEHHS AJ1Is1 ABTOMATHU30BAHOI'O
BUSBJIEHHA ®IKTUBHUX TEKCTOBUX HOBUH Y IHTEPHET-BUAAHHAX .......ccveevviiiiiiieeiees 67

166



ISDMCI’2020

KBuk M.B. .
BUKOPUCTAHHSA OHTOJIOTTN Y JOBIAKOBUX CUCTEMAX ....oociiiiieiiee ettt 69

Kicesresa O.M., IIpuromanosa O.M., [lagaaxo B.I'.
ITIPO AJITOPUTM ITIOBYJOBU AJUTUBHOI TA MYJIbTUIIJIIKATUBHOI JIATPAM
BOPOHOI'O B YMOBAX HEBUSHAUEHOCTT ......ccviiiiiiiiieiieete ettt ettt eve e ve s eaeeas 71

Koaomiens C., KUOJ'IOMiCIH: Au
[HTETPAJIBHIYM KPUTEPIN EKOJIOT'TYHOT BE3IIEKHU, JK ITOKA3SHUK E®GEKTUBHOCTI
VIIPABJIIHHA JISJIBHICTIO ABTOTPAHCIIOPTHOI'O ITIATIPUEMCTBA ..o 72

Kosomieus A.C., Mopo3sos B.B. .
[IPUMHATTS PIILIEHHSA 11O IHTETPALII IHHOBALIIMHUX ITPOEKTIB HA OCHOBI
LIIHHICHOT O TTIZIXOY ettt ettt ettt ettt ettt et st e b e st eb et e e e et e bt sbeebe e bt e st et et e nbesbeabeeseenes 74

Koanakos K. B., Bumemnpcska C. B.
CYYACHI CUCTEMMU VIIPABJIIHHSA BA3 JAHUX YV BEb JIOJJATKAX TA CTBOPEHHS CRUD
CHUCTEMI MOBORO PHP ..ottt sttt st 76

Kopuienko B.41., Iagiesa JI.P., T'anara JLIIL.
MATEMATUYHA MOJIEJIb TEITJIOOBEMIHY ITPOLIECY BUPOBHUIITBA TPAHYJIBOBAHUX
MIHEPAJIbHUX IOBPUB Y IICEJO3PIIDKEHOMY IITAPT ....cooiviiiiieeeteeeteeteee ettt 77

Kpageus I1.0., JIutBun B.B., Bucoubka B.Au., Pumxkoseus FO.B.
JNHAMIYHA KOOPAVHALIA CTPATEI'TU MYJIBTUATEHTHUX CUCTEM ....coccvviiiiiiecieecieeeeeee 79

Kysuenos B.O., Kpak 10.B., JIsamko B.I., Ilerposnu B.M.
OIITUMIZAILA ITEPENAUI BIAEO 30BPAKEHD 3 IMHAMIYHUMU 3MIHAMU HA OBJIMYUI
TIEOJIVIHIL ..ottt stttk sttt st b ettt eb et se st et besa et eue st e e enenaenee 81

Jyxk’ssaenp M.O., 3a6oqaotns T.M.
ACIIEKTH ITPOTPAMHOI PEAJIIBALIL CUCTEMU BUSHAUEHHS KOMITJIEKCHOI OIIHKI
BIJAT'YKIB IHTEPHET-KOPHUCTYBAUIB ......ooiitiiiiiectieeee ettt ettt etve e saeesaveesveesaveesaneesaneesnneenans 82

Jlyuenko U.A., llleBuenko U.B., Oxcanuu U.I'., I/ICTOMI/IEIa H.H., Haﬁga B.B.
PA3PABOTKA METOJIA ®OPMUPOBAHN A MOJIEJIEU OITEPALINN B YCJIOBUAX
HEOIIPEJIEJTEHHOCT .....ccetiieiieciieeee ettt ettt et e et ees e e s eveessaeesabaessseessseesssaessseessseessseesssaesssessnsennnns 83

Mamnswk E.A., Bapmak O.B., Kpak FO.B., Kacssiniok B.C.
BUKOPUCTAHHSA KOMIT'FOTEPHOI'O HABUAHHS TA BI3YAJIBALIT JAHUX JJI4
E®EKTUBHOI KJTACU®IKATLIIT THOOPMATLIIT ...ttt 86

Mamkos O.A., Kocenko B.P. .
BIJTHOBJIEHH S IHOOPMAILIIl B BOPTOBUX IHOOPMALIIMHO-KEPYIOUMX KOMITJIEKCAX
PYXOMUX OBEKTIB ITPU ITO3AIITATHUX CUTYAIISX ...oooiieiiieeeeeeeeeeeeceeseee et 87

Mamkos O.A., KocenkoB.P., Cwmeranun K.B.
AHAJIN3 PAJJUOJIMHNWN CBA3U C BECITMJIOTHBIMU JIETATEJIBHBIMU ATITIAPATAMUA
ITPU SKOJIOTUYECKOM MOHUTOPHUHTE .......ocooiiiieiieitciecetee ettt ettt st enee s 98

MamxkoB O.A., Mixees B.C. )
AJIFOPUTM ITPOI'PAMU HOBY IOBU THTET'PAJIBHOI EKOJIOT'TYHOI OIIHKM CTAHIB
TIPUAEPOJIPOMHIX TEPUTOPIH .......ccoooiiiiiieiiiiieieeieee ettt ettt eveeae e et eaeeeaeereenns 105

Muxno M.M., I'poc I'.A., Bumemupcska C.B. .
AJITOPUTMU IHTEJIEKTYAJIBHOTI'O ITOIIYKY KOHOINEHUIMHUX JTAHUX B
KOPITOPATHUBHIN KOMYHIKALII TA TIOJAJIBIIOTO IX 3AXUCTY 3A JIOITIOMOI' OIO

IIHADOPYBAHHIT ..o ettt e e et e s ettt e e et e e et et e seaaeeesanaeeeseaaeessaneeeesanaaeesannees 111
Minaesa 10.1.

FUZZY -TIOJIBHI ITIIMHOXXWHU BITOPSIIKOBAHIX ITAP TA IXHE BUKOPUCTAHHS 10O
PO3B'S3KY 3AJTAY 3A YMOB HEBUBHAUEHOCTT ......oooviiiiiieeeeeeeeeeeeee e 113

Mipomnnk O.C., Oaiitnuk F0.0.
PO3ITOAIJIEHE MAIIIMHHE HABYAHHS 3 BUKOPUCTAHHAM TEXHOJIOT I
APACHE SPARK ...ttt ettt sttt 115



3MICT ISDMCTI’2019

MixeeB B.C.

ITPOBJIEMU MOJIEJTOBAHH A BUKOPUCTAHHS B KAMEPAX 3IOPSHHA TA3BOTYPBIHHUX
JABUT'YHIB BUXPOBUX ITHEBMATUYHUX I AKYCTUUHUX ®OPCYHOK ......ccovieviiiiiieiiecieeee, 117
Mimxko A.O., Cexain FO.M.

AHAIJII3 CYUACHOTI'O PO3BUTKY COLIAJIBHUX MEPEN ......ccooeoiiiiieieeeee et 118

Mopo3sos B.B., Mesenuesa O.0., IIpockypin M.B. )
IMITUVIEMEHTALLA HPUMHATTS PIIUEHD JUTA IT CTAPT-AITY 3A JOTIOMOI'OIO TEOPII

KOOITEPATHUBHIX ITTOP ..ottt ettt sttt st st s 120
Hazapenxo P.C., KapikoBa M.B.

AHAJII3 PU3UKY IMTPOLIECIB PYUHIBHOI'O XAPAKTEPY .....ccciiiiiiiiiiiiciciceccceee 122
Hecrepenko O.B.

BUKOPHUCTAHHA METO/IIB OHTOJIOI'TIA TA AHAJII3Y IEPAPXIN B CUCTEMAX
IHOOPMAIINMHO-AHAJITUYHOI'O 3ABE3IIEYEHHA AIMIHICTPATHUBHOI'O YIIPABJIIHHA ..... 124

Orypuos M.L.
3ACOBU NIABUIIEHHSA PIBHA 3AXUCTY JAHUX, IO LHIUPKYJIIOIOTH MIX BITJIA TA
OTIEPATOPOM ...ttt ettt ettt bbbt e bbbt bt s e b e e st e b et se e b e e ene 126

Ouiiinuk 10.0. .
BU3HAYEHHA EMOLINMHOI'O 3ABAPBJIEHH ITOTOKIB TEKCTOBUX JAHUX 3
S3ACTOCYBAHHSM KOB3HOTI'O BIKHA ...ttt et e st e s e e s 128

Oabmescobkuii C.B., Tanaciituyk 1.B.
MOJEJITOBAHHSI BIUIMBY JJEDEKTIB PE30HATOPHOI CUCTEMM MATHETPOHA HA
CTPYKTYPY NOI'O BUCOKOYACTOTHOI'O EJIEKTPOMATHITHOI'O ITOJIA ......cccvevvviiiiiiinnne, 130

Ocumnos LA., Kopninoscoka H.B. .
AJITOPUTMU MAITMHHOT'O HABYAHHSA SIK EOEKTHBHIU 3ACIB JOCHIJPKEHHA
METEOPOJIOTTYHUX ABUII[ TA EKOJIOITYHNX 3MIH CTAHY HABKOJIMIITHBOT'O

(0320 24 21 (0277 1 1 1 7 OSSR 132
Omuniiko 5. P., Oqiiinuk ¥0.0.
METO/I BUSBJIEHHS EJIEMEHTIB JE3IH®OPMAILII B TEKCTOBUX IIOTOKAX JAHUX ........... 133

ITankpartosa H.J., I'openosa I'.B., [lankpaTtos B.A.
KOI'HUTUBHOE MOJIEJINPOBAHUE CLIEHAPMEB IIPUT"OJJTHOCTU YUACTKA JUJIA

TTOJABEMHOI'O CTPOUTEJIBCTBA .....ooeeitieteceteeeeeteee ettt ettt ettt ve ettt ta e te e beeveenseennas 135
Mamxko A.O., Cteas O.B., Kpak 10.B., Kysc A.lL, Xopo3os O.A.
JO ITOBYIOBU CUCTEMU MOHITOPUHI'Y CTAHY JIFOJJMHU HA OCHOBI EKT" JAHUX ............. 137

ITepenepiii B.L., Ilepenepiii B.B.
IHOOPMAIIMHA TEXHOJIOI'IA ®OPMYBAHHS AJAIITOBAHUNX AJIBTEPHATUB IITIP Y
CKIIAJHUX EPTATHUHMX CUCTEMAX ..ottt 138

Pesa O.M., HeBuninun A.M., Kamumun B.B., lllyasrin B.A., Bopcyk C.II.
PO3BUTOK TEXHOJIOT'Ii TIPOAKTUBHOI'O BCTAHOBJIEHHSI CUCTEM ITEPEBAT
ABIAIMCIIETYEPIB HA MHOXUWHI XAPAKTEPHUX TIOMMJIOK ......ccooovviiiiiieiieieeieee et 140

CamoxsaJjioB 10.51.

DOOPMHUPOBAHUE COI'JTACOBAHHOI'O PE3YJIbTUPVYIOIIET'O PAHXNPOBAHUA

OBBEKTOB HA OCHOBE UHUBU/YAJIbHBIX ITPEAITIOYTEHUI ITPU I'PYIIIIOBOI

DKCTIEPTIIBE ...ttt ettt e e et e e et e s eata e e e et et e e emaaeeesaaaeeesamaeeesenaaeessneeeesanteeesannes 142

Cadonnk A.IL., Taprouiii .M., Pynuk A.B., I'puniok 1.M.
MOJEJIOBAHHS, AHAJII3 TA ABTOMATU3ALIS ITPOLUECY OUYUILEHHS CTIYHUX BO/]

EJIEKTPOKOAT VIISLIIMHUM METOJIOM .....oovieeeeeeeeeeeeeeeeeeeeeeee e 144
Cemecbko B.P., Ceain FH0.M. . .
POBOT-IINJIOCOC IK YACTUHA CUCTEMMU «PO3YMHUU IIM» B YKPATHI ..o 146

168



ISDMCI’2020

Ciukapmwk P.K., KopuioBcska H.B.
CYYACHI METO/IY 3AXUCTY IHOOPMALIIT TA XEIIIYBAHHA AAHUX UL TIOJAJIBIIOTO
3BEPEXXEHHS TA BUKOPUCTAHHA V AKOCTI AYTEHTUDIKAIIMHUX JAHUX .....cooeviiiiennnne. 147

Cmupnos B. C., Ceain FO.M. . )
AKTYAJIBHICTb PO3POBKN THOOPMAIIMHO-AHAJIITUYHOI CUCTEMU HA BA3I

OPEAMBOPKY LARAVEL ..ottt 148
Tumodiera H.K. .

KOMBIHATOPHA ITPUPOJIA 3HAKOBOI'O IHOOPMAILIIMHOI O ITPOCTOPY TA

BIIACTUBICTD TAPMOHIT ..ottt 150
Dedenosa .M., Pedernon A.A.

I'MBPUTHAA MI'YA-HEUPOHHA S CETbD UL PEIHEHUA 3AJAYN ©OJIJUHI'A TTIPOTENHA ....... 152

Yaiikoscbka €.€., I'era K.B.
MATEMATHWYHE OBI'PYHTYBAHHS ITIJITPUMKU ®YHKIIIOHYBAHHSI MEPEXXEBOI BITPO-

COHSIYHOT EJTEKTPIUHOTL CUICTEMUI ..ottt ettt st st seeeeee oo seeeseeeteeseseenenens 154
Ocinos 1. . .

BUKOPUCTAHHS JMHAMIYHOI BAECOBCHKOI MEPEXI LI IIPOTHO3YBAHHS
METEOPOJIOTTYHUX HACOBUX PSIIIIB ......ooooviiiiiiiiecieeie ettt ettt et ettt eveete e eaaeeaeeeaeereenns 155
(@151 (G0 G 1 23 TR 157

169





