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VJIK 004.01/08

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

30ipHUK MaTepiamiB  KOH(EPEHIl MICTUTh TEe3W JIOMOBIJAEH HAYKOBUX
JTOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Yy Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTeMAaTHYHOTO 1 KOMI'FOTEPHOTO  MOJICITIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMalii; MPOEKTYBaHHS 1H(MOPMALIHHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIiHHS TEXHOJOTIYHUMH MPOILIECAMH; HOBHUX
1H(hOpMAIIHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi OCTIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIIPaB y MepPEepaxoBaHUX Taly3siX 3HaHb, SIKU MOXKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yiabTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3s1X 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYaCHHUKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHUX MaTepiayiax iH(opMallii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIIBHUKIB, BHUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3aIlli
TEXHOJIOTIYHUX TpoleciB  Ta poboroTexHiku. Ll iHpopmaris wmoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS [IUPOKOro Kojia Mpo0sieM B 3a3HaYEHUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTy KOMIT'POTEpHHX
cucteMm 1 texnosorii «Iumyctpis 4.0» im. I1.H. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapuoBUX T€XHOJIOT1i, 2020
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Figure 1 — Software application architecture

Conclusion. During the work on the spam classification information system for Facebook
comments, a system was developed that can perform the tasks.

The results of testing the information system showed its efficiency, and the ability to classify and
remove spam on the comments of individual Facebook posts.

To achieve the goal of increasing the amount of useful information, the following steps were taken:
development of a text spam classification model, development of a module for retrieving data from
Facebook comments, development of an information system interface for user interaction. A linking module
has also been developed that stores data, processes user actions, and sends requests to the spam classifier.

The results of operational tests showed that the information system is able to increase the amount of
useful information by an average of 8.13%.

REFERENCES

[1] Bacunses O. “IlporpamyBanust MoBoto Python”, boedan, 2019.
[2] Meiiepc C. “DdpdextuBHbiii u coBpemennstit C++7, Juanrexmuxa Bunvsimc, 2020.
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SOLVING PROBLEM OF SEMANTIC KERNEL FORMING
OREKHOV S. V., MALYHON G. V., BELODID V. Y., AGALAB VINCENT
National Technical University "Kharkiv Polytechnic Institute™ (Ukraine)

The experience gained over the past ten years in the implementation of more than 30 projects showed
us that the new phenomenon was born. It is virtual promotion of goods or services. Our scientific team is
researching this problem last few years. As a result the effect of semantic kernel was found. Semantic kernel
Is the set of keywords stored on web page. It should be forming in right way to increase the efficiency of
solving search engine optimization problem. This paper describes the analysis of methods of semantic kernel
forming.

Introduction

At the moment Web site content is a set of keywords and files, merged semantically. The amount of
keywords and their combinations are unlimited. Web content is not stable. It is being changed. Therefore, in
order to reach the first position in the list of search engine answers we should change the web content step by
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step. In other words we correct the set of keywords the same way we transform the site from one semantic
kernel to another [1].

Review of existing approaches

Traditionally semantic kernel we build through text categorization [1]. It is based on document
classification named “Bag of Words” (BOW).

The BOW model (also called Vector Space Model, or VSM) [2] of a document d is defined as follows:
¢ : d #— o(d)=(tf(ty, d), tf(ty, d), . . ., tf(tp, d)) € RD where tf(t;, d) is the frequency of term t; in document d,
and D is the size of the dictionary — table 1.

Table 1 — Example of document term vectors

P N A

uma ike didas
d; 2 0 0
d, 0 1 0

Usually bag-of-words representation is the typical representation used in Information Retrieval
techniques and it serves as a base-line experiment [2]. Each document is represented as a vector with a
dimension for each term of the dictionary containing all the words that appear in the corpus. The value
associated to a given term reflects its frequency of occurrence within the corresponding document (Term
Frequency, or tf), and within the entire corpus (Inverse Document Frequency, or idf ). This technique has
three major drawbacks: (1) it breaks multi-word expressions, like “text classification”, into independent
features; (2) it maps synonymous words into different components; and (3) it considers polysemous words
(i.e., words with multiple meanings) as one single component. Although traditional preprocessing of
documents, such as eliminating stop words, pruning rare words, stemiming, and normalization, can improve
the representation, its effect is still limited. It is therefore essential to further embed semantic information
and conceptual patterns to be able to enhance the prediction capabilities of classification algorithms. Using
three classes of experiments: stop word elimination (st), a filtering function (word frequency — fr and mutual
information — mi) and a threshold value (t). To weight the selected terms we used the three usual
components: document (term frequency — t), collection (no component — x, and inverse term frequency — f)
and normalization (co-sin — c). All these uptions can be graphically represented in a tri-dimensional space
with normalization, selection and weighting axes. In turn, selection and weighting techniques can also be
represented in other three-dimensional spaces. Figure 1 illustrates this, with the marking point corresponding
to the experiment with stop word elimination, using lemma as the indexing term, mutual information as the
filtering function with threshold equal to one and tfidf as the weighting technique.

threshold ‘\
4000 —F \ marphologic info - v narmalisation
-~
- P E—
1L - -~
-
n ¥ i
....... WL i . .
fr - H“E & *f x collection
= stopwords - document

Figure 1 — Tree-dimensional spaces for normalization, selection and weighting options

Problem statement

The basic idea of kernel methods is to embed the data in a suitable feature space, such that solving the
problem (e.g.,) classification or clustering) in the new space is easier (e.g., linear). A kernel represents the
similarity between two objects (e.g., documents or terms), defined as dot-product in this new vector space.
The kernel trick allows to keep the mapping implicit. In other words, it is only required to know the inner
products between the images of the data items in the original space. Therefore, defining a suitable kernel
means finding a good representation of the data objects. In text classification, semantically similar
documents should be mapped to nearby positions in feature space. In order to address the omission of
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semantic content of the words in VSM, a transformation of the document vector of the type ¢~(d) = o(d)S is
required, where S is a semantic matrix. Different choices of the matrix S lead to different variants of VSM.

Thus, the inner product between two documents d; and d, in feature space can be computed efficiently
directly from the original data items using a kernel function. The semantic matrix S can be created as a
composition of embedding’s, which add refinements to the semantics of the representation. Therefore, S can
be defined as: S = RP, where R is a diagonal matrix containing the term weightings or relevance, and P is a
proximity matrix defining the semantic similarities between the different terms of the corpus.

Solving the problem

To solve the problem of semantic kernel forming we propose the algorithm based on bag-of-words
approach.

Step 1: Selecting the metrics. We would probably look at metrics like search volume and CPC in order
to get a feeling for the competitive situation of every keyword. High search volumes and high CPCs usually
indicate high competition for a keyword, which makes it more difficult to achieve good rankings [3].

Step 2: Gathering and transforming the data we need. Now we need to collect the data that we would
normally use to perform the processing. After collecting this data, we crawl all of the ranking pages of our
example website and the competitors’ websites and check if the phrase the page is ranking for is contained in
the title, content, URL path or domain of the ranking page.

Step 3: Building vector space model. For selected web pages we create S matrixes.

Step 4: Comparing matrixes. We know that S matrix leads us to different variants of VSM. We try to
find the most repeatable variants. They describe our semantic kernel. We select final VVSM based on chosen
metrics and their values.

Conclusion and future work

Future research is being devoted to the selection of workable metrics, the comparison principles
(criteria) of VSM and developing the software.
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RECOGNITION OF MUSIC NOTES USING MACHINE LEARNING METHODS
STINSKIY V.V. (vstinskij@gmail.com), KOMLEVA N. O (nkomlevaya@gmail.com)
Odessa National Polytechnic University (Ukraine)

Consider problems using neural networks rozpiznvannya for training and no musical music literacy
.pokazano advantages programs written in machine learning algorithms in recognition of the notes. The
structure of neural networks and algorithm of its creation are described.

Introduction. Much of our life is music, and many people think about not only listening to it but also
playing it. When buying a musical instrument, people immediately want to go to the stage of the game, but
not everyone has the time to attend music lessons to learn solfeggio and understand music. A program that
was written on the principle of a neural network and is able to recognize notes from the picture and generate
tabs for them (indicates on which fret or key the note will be played). Thanks to the program of note
recognition and development in the practice of beginning musicians is much faster and easier.

The aim of work. The aim of the work is to reduce the threshold for entering the stage of playing an
instrument for beginner musicians with the help of a note recognition program, which creates a tablature for
them.
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I'opb6auescrkoro MO3 Ykpainu
baxan B. M., BiHHUIIbKUI HALlIOHATIBHUN TEXHIYHUI YHIBEPCUTET
Baiiiap Poman IBanoBwd, a.T.H., ipodecop, Hamionansauit YHiBepcuTeT «JIbBiBChbKa MOTITEXHIKA»
Bapa6am TetstHa MukonaiBHa, crapmuiii Bukiaaad, Omecbka HallloHAJIbHA aKaJeMisl XapuoBUX TEXHOJIOTi i
Bapu6in Onexciii [ropoBuy, K.T.H., JONIEHT, JloHeIbKUI HaiOHAIBHUN YHiBepcuTeT iMeHi Bacumst Ctyca
ber3 Ceitnana BomoaumupiBHa, K.T.H., TOIEHT, BIHHUIIbKHI HAI[IOHATLHUI TEXHIYHUN YHIBEPCUTET
Bentox B.B., YopHOMOpPCHKHIA HallioHAIBHUN yHiBepcuTeT iMeHi [lerpa Mornmm
binoyc IBan CepriiioBny, ctyaent, HanionanpHAi TeXHIYHINA YHIBEpCUTET «XapKiBChKUH MOMITEXHITHANA IHCTUTYT»
Bobpikosa Ipuna CepriiBHa, crapmmmii Bukianad, Omecbka HalliOHaJIbHA aKaJIeMisl XapuOBHX TEXHOIOTIH
BoiiioBa Mapus [1aBnoBHa, cryneHTKa, Ofechka HalliOHAbHA aKaJeMist XapIOBUX TEXHOJIOTiH
BoiioBa Onpra CepreeBHa, aCUCTEHT, 3aM.JckaHa, Olechbka HaIliOHAIBHA aKaIeMisl Xap9OBHUX TEXHOJIOT 1
BonteorkoB Biktop OnekciiioBud, K.T.H., ToueHT, O1echKuil HAIllOHAIBHUH MO TEXHIYHAN YHIBEPCUTET
Bonnapenko Banepiit ['puroposuy, crapmmii Bukinanay, Ofecbka HallioHabHA aKaJeMis XapdoBUX TEXHOJIOT1H
Bopwuc Biraniit Bikroposuy, acnipant, O/iecbka HallioHaJIbHA aKaeMisl Xap4OBHX TEXHOJIOTIH
Bopuor Brnaancnas Bikroposud, ctynent, YopHOMOPCHKIHA HallioHAIBHUH yHIBepcHTET iM. [TeTpa Morumu
Bpaxxuuit Bonoaumup Bononumuposud, cTyaeHT, JJoHeIbKUI HallloHaNIbHUHN yHIBepcuTeT iMeni Bacunsa Ctyca
bynenpka Onena OnekcaHipiBHa, CTY/IeHTKA, XapKiBCbKUI HAllIOHAIILHUN YHIBEPCUTET Pa/liOCIeKTPOHIKK
Bbypoeno Cepriit MuxaiinioBud, K.T.H., 1OLeHT, BIHHUIIbKUIT HAllIOHANIBHII TEXHIYHIIT YHIBEPCUTET
byuaupkuii Cepriit MukonaiioBuy, cryaent, Oecbkuil HallioHaIbHUH TOJIITEXHIYHUI YHIBEPCUTET
Bepryn B. P., Hamionansauit yHiBepcuTeT "JIpBiBChKA MOMiTEXHIKA"
Becenoscpknit Jlanmmo BitamiitoBud, KpuBopizbkuii HamioHATEHUNA YHIBEPCUTET
Bituncekwii 1. b., Hamionansamii yHiBepcuTeT "JIpBiBChKa TIOTITEXHIKA"
Boiitko Bikropis BonoammupisHa, K.T.H., JOIEHT, BiIHHUIEKHUN HAIlIOHATHPHUN TEXHIYHIHA YHIBEPCHTET
Boinosa Cgitirana OnexcanpiBHa, K.T.H., JoIeHT, Oechka HAI[lOHAIbEHA aKaIeMisl Xap9OBUX TEXHOJIOT1H
Bonkos Bikrop Exyapmosuy, 1.1.1H., mpodecop, Odessa I.I. Mechnikov National University
Bonkosa Anacracis OpiiBHa, crynenTtka, Ojiechbka HalliOHaIbHA aKa/IeMisi XapuOBUX TEXHOJIOT1H
BosruanoB Bianmcnas ®enoposuy, crynent, Onecbka HalioHaNbHa aKaIeMist XapuoBUX TEXHOJIOT1H
Bopontok JImurpo CepriiioBuy, crynent, OnechbKuii HalliOHAIBHUHN MTOJITEXHIYHUI yHIBEPCUTET
I'abyeB KoctsnTun, crapmmii imkenep, Ojecbka HallloHaJIbHA aKageMisi XapuOBHUX TEXHOJIOTIH
lanymak Anacracis BonmogumupiBHa, acHCTEHT, BiHHUIBKII HAIIOHATHLHUN TEXHIYHUI YHIBEPCUTET
I'epa Bonoaumup SpocnaBosud, aa'loHKT ITaTHUH, HallloHambHa akaeMist CyXOIyTHHX BIHCBK
I'maguenko O.B., YHiBepcuTeT nepkaBHOT (GickaabHOI CIy)0u YKpaiHu
I'onoBanp Mukosia MukoiaifoBud, CTyIeHT, JIyIbKuil HalioHATbHUIA TEXHIYHUH YHIBEPCUTET
IlNonuapenko Katepuna AuapiiBaa, acmipanT, Oechbka HallioHAbHA aKaeMis XapuoBUX TEXHOJIOTIH
INonuapenko Onexcanap €BreHoBud, K.T.H., 01eHT, Oechka HalliOHAJIbHA aKaJeMisl XapuoBUX TEXHOJIOT1H
I'onuapos J{mutpo Bikroposud, ctynent, HanionanpHAH yHIBEpCHTET «3amopi3bka MOTEXHIKa
I'pabanoBa Karepnna €Brenisna, actipant, OnecbKka HalliloHaJIbHA aKaJAeMisl XapuOBHUX TEXHOJIOT1H
I'puroprok JI. K., cryment, Omechka HalliOHATbHA aKaJIEeMisl Xap4OBUX TEXHOJIOT1H
I'ypeeknit Onekcauap OnekcaHAPOBUY, K.T.H., JOIEHT, Oechbka HalliOHaJThbHA aKaJAeMis XapuOBHX TEXHOJIOTIH
Jarunenko €sren OJiekcaHAPOBHY, K.T.H., IOIICHT,3aB.kad., HYopHOMOPCHKMIT HalioHATBHIUN yHiBepcuTeT iMeHi [leTpa
Morunu
Jumutpos FOpiit FOpiitosud, Buknagad, YopHOMOpChKHI HalliOHATBHAHN YHiBepcuTeT iMeHi [letpa Morumm
JinoBa AnTonina €BreniBHa, BUKiIaaa4d, MexaHiko — TexHonoriunuii konemk OHAXT
Jlo6punin €Breniii BikropoBuu, HaykoBuil criBrnpauiBHUK, [HCTUTYT BiiicbkoBo-Mopchkux Cun  HamionansHoro
yuiepeurety "Oyiecbka MOpChKa akazemis"
Jlyona Cepriit MuxaiiinoBuy, 3am.1ekana, Ofechbka HallioHAIbHA aKaJeMisl XapUOBUX TEXHOJIOTIN
€ropos Bikrop bornanosuu, k.T.H., kepiBHUK Jaboparopii MipoHadr, Onecbka HallioHa bHa akaaeMisi XapuoBHX
TEXHOJIOT1H
€poxia Imurpo OnekciiioBud, CTyAeHT, XapKiBCHKHIA HAIliOHATLHUN YHIBEPCUTET PaliOCICKTPOHIKH
JKuraiino Onexciit MuxaitnoBud, K.T.H., IOICHT, , OfechKka HalllOHAJIhHA aKaJIeMisl XapuOBHX TEXHOJOTIH
’Kupnosa TetstHa MukonaiBHa, crapmuii BUKiIagad, Onechbka HalliOHATbHA aKaIeMisl XapuOBHX TEXHOIOTIH
JKyxoBenpka CiTitana JleoniniBHa, crapmmmii Bukianad, Oxecbka HalioHadbHA aKaJIeMis XapuaoBHX TEXHOIOTIN
Kypascpka [puaa MukomaiBHa, 1.T.H., mpodecop, HopHOMOPCHKHN HalioHATBHUN yHiBepcuTeT iM. [letpa Mornim
Kypba Anna OnekciiBHa, K.T.H., IOICHT, HarlionanpHa MeTanypriiiHa akageMis YKpaiHu
3aepraiiino Koctsutun CepriiioBuy, acnipanT, [HCTUTYT npo6ieM MaTeMaTHYHUX MalIMH 1 CUCTEM
3aika Bonoxumup IBanoBHY, K.T.H., BuKkiagay, BCIT "Cymcekuii Koe/pk XxapuoBoi npomucioBocti HY XT"
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3aika Karepuna Bonoanmupisha, crynentka, CyMCbKHI JIepKaBHUI YHIBEPCUTET

3anotiuna Pokcomana Amxzapiisaa, PhD Candidate (Economics), JIpBiBChKHIA Jep)KaBHHN YHIBEPCHUTET BHYTPIIIHIX
cnpas

3axapuenko /lanmio OnexciiioBud, cryneHT, XapkiBcbkuii Hanionannuii YHiBepcuret PajioenekTpoHiku

3anepkoBHa Pokconsina CranicnaBiBHa, K.T.H., IOLEHT, YKpaiHCbKa aKaJeMis IpyKapcTBa

3non6inpka Hina BacuniBHa, K.T.H., TO1eHT, JIynbknil HalliOHATBHUH TEXHIYHUN YHIBEPCUTET

3ubin Bragncnas IBanoBuY, cryneHT, HarmioHampHIM TeXHIYHAHT yHIBEpCUTET «XapKiBCHKHUH MONITEXHITHAN 1HCTUTYT
3umorisin Aunpiii FOpiifoBud, K.T.H., acucTeHT, HamioHamsHa MeTamyprifiHa akagemis YKpaiHu

3inoBatra C. JI., Omecrknii HalliOHATHHUH MO TEXHIYHAN YHIBEPCUTET

3inuenko Ipuna IBaniBHa, mupextop HaykoBo-TexHiunoi OiOmioTexkn, Opmecbka HalliOHATbHA aKaJeMis Xap4OBHUX
TEXHOJIOTI}

3y6ko AHTOH BacmnboBud, cTyieHT, BiHHUIIbKNY HAITIOHATBHUN TEXHIYHUN YHIBEPCUTET

IBanoBa Jlimis BikTopiBHa, K.T.H., AUPEKTOP KoyemKy, Onechkuii TexHivanid konemx OHAXT

IBantok Onexcanyp IropoBud, acnipanT, YKpaiHChKHUIT Iep)KaBHUH YHIBEPCUTET 3aJII3HUYHOTO TPAHCIIOPTY

IBamenko Ouekciit Pomanosuy, KprBopi3bkuii HallioHaTILHUN YHIBEPCUTET

[30wiH IBaH BikropoBuy, K.T.H., HoueHT, HamionansHMit yHiBepcuTeT "JIpBiBChKa MOTITEXHIKA"

Ienko Muxona OxekcaHApOBHY, K.T.H., TOIEHT, KpuBOpi3bKUil HalliOHATBHUN YHIBEPCUTET

KapacrpoBa Ipuna OneriBHa, ctynenTka, Onechka HallioHaIbHA akaneMis 3B°s13Ky iM. O.C. [Tomoa

Kaprin Anaroniii OsnekciiioBud, J1.T.H., mpodecop, YKpalHChbKHUil AepiKaBHUI yHIBEPCUTET 3aJi3HUYHOTO TPAHCIIOPTY
Kuprmngos Imutpo Onexcanaposud, OeChbKUHM HAlIOHATBHUH MOITEXHIYHUI YHIBEPCUTET

Kuszera Hina OnekciiBHa, 1.T.H., mpodecop, Onechka HallioHaIbHa akaIeMis XapdOBHX TEXHOJIOTIH

Ko63ap H. O., Hanionansanii yHiBepcuTeT "JIpBiBChKa TOMITEXHIKA"

Ko3y6 Oxcana OsieroBHa, cTyZeHTKa, OechbKa HAI[lOHAIbHA aKaIeMisl XapUOBUX TEXHOJIOT1H

Komowmierns Onexcarnp AMuTpiioBmd, cTyaeHT, O/echka HallilOHAIbHA aKaIeMis XapI0BUX TEXHOJOT1H

Komoc Ipuna AHppiiBHa, CTYJCHTKA, BIHHUIIPKUH HALlIOHATHHUN TEXHIYHIIA YHIBEPCUTET

Komnera Haramist OseriBHa, K.T.H., T0o1ieHT, OeChKUH HAIIOHAIBHHUN MO TEXHIYHUN YHIBEPCUTET

Konmm Amnpi#i MuxaitnmoBud, crapmuii BukiIamgad, HamioHanpHWI TEXHIYHHN YHIBEPCHTET «XapKiBCHKHUHA
TOJTITEXHIYHUH IHCTHTYT»

Kopauenko FOpwuit KoncrantnHOBHY, K.T.H., TOIEHT, OJechka HalllOHAIFHA aKaIeMis Xap4OBUX TEXHOJIOTIH

KoposaboB Makcum CepriiioBuu, cryaent, Harionansuuii yHiBepcureT kopadiedyayBanHs iM. aaM. Makaposa

Koctrok MapuHna, ctyaentka, Oecbka HalliOHAIbHA aKaIeMisi Xap4OBUX TEXHOJIOTIH

Kotmuk Cepriit BanentuHoBuY, K.T.H., noueHT, Ofechka HalllOHAIbHA aKaIeMis XapIOBUX TEXHOJIOTIN

Kpachienko Haraniss BonoanmwupiBHa, 3aBigyBau Jsabopatopii aHaniTHKO-iH(opMauiiiHnx Texuosmori, BCII
«Onecbkuii TexHiuHUN Gaxopuit kKonemk OHAXTy

KpuBuenko Anacrtacist AHatomiiBHa, Onechkuil TexHigHui axosuit konemx OHAXT

Kpusuenxko Opiit Biktoposud, aciipant PhD, Onecbkuit Texniuaamii haxosmii konemxk OHAXT

Kpux I'anna BopucnasiBaa, K.T.H., J01eHT, HamioHasHNI yHIBEpCUTET «JIBBIBChKA MOTITEXHIKA»

Kpyruneit Onpra BonogmmmupisHa, cryaeHTka, Ofecbka HallioHATBHA aKaJeMist XapuOBUX TEXHOIOTiH

Ky6oB B.I., YopHoMOpchKri HamioHANBHAN yHIBepcHuTeT iMeHi [lerpa Mormmu

Kynpsimoa Anvona BanuMmiBHa, K.T.H., CTAPIINKA BHKJIaga4, Y KpaiHChKa akaaeMis IpyKapcTBa

Kysmuua O. 1., JIynbkuii HalioHaJIbHAN TEXHIYHUN YHIBEPCUTET

Kymuana Enyaps Muxaiinosud, K.T.H., 101eHT, HarjionansHui yHiBepCcUTET «3anopi3bKa IOJITeXHIKa»

KynpisiHoB Anzpiii Bopucoend, k.1.H., nonent, Belarusian National Technical University (Belarus)

Kypirauit M.C., BiHHUIBKHIA HAlliOHATbHAA TEXHIYHUH YHIBEPCUTET

Kyunncrka Y.A., cTyaeHTKa, BIHHUILKNH HAIlIOHATBHUIM TEXHIYHUN YHIBEPCUTET

Jlaktionos Cepriii HOpiiioBuy, crynent, HarioHanbHuIT TeXHIYHMH yHIBEpCHTET «XapKiBCHKHH ITOJITEXHIYHUH
IHCTUTYT»

Jlanens Onbra Bikropisha, acnipasT, JHIinponeTpoBChbKuid HallioHanbHui yHiBepcuTeT iM. O. ['oHuapa

Jlapums Bacwuis [letpoBud, a.T.H., npodecop, OnechKuil HalliOHATIBHUN MO TEXHIYHUN YHIBEPCUTET

JleBunchkuii Banepiit MuxaiinoBud, K.T.H., 10o1eHT, OJiccbka HaIllOHAIbHA aKaeMisl XapUOBUX TEXHOJIOT1i
Jlesinchkuii Makcum BanepiitioBuy, k.T.H., nonenT, Hanionansauii yaiBepeuter «Oiecbka MOpChKa akaaeMis
JIucenko Haranis OnekciiBHa, acucteHT, OiechKa HalliOHaIbHA aKaJeMisl XapuOBHX TEXHOJIOTIH

Jlimenko Hatans BonogumupiBaa, 1.T.H., mpodecop, Onechbka HallioHaTbHA aKaJIeMisd XapdoBUX TEXHOJIOTIN
Jlimmaceka Jlrogmuna bponiciasiBHa, 1.T.H., podecop, BiHHUIBKHI HalliOHATHLHUN TEXHIYHUIN YHIBEpPCUTET

Jlo6ona KOmis I'ennaniiBHa, K.11.H., qoteHT, National University ’Odessa Law Academy”

Jlymuk FOmis AnaromniiBHa, cTyneHTKa, OmechKka HalioHaabHa akaaeMis 3B°sa3ky iM. O.C. [Tomosa

Jlrorenko Ipuna BikTopiBHA, K.T.H., JOICHT, HamioHampHWMI TEXHIYHUN YHIBEPCHTET «XapKiBCHKHUH IMOMITCXHIYHUH
THCTHUTYT»

Jlsranceka Banepis OneriBHa, cTyaeHTka, Oecbka Hal[lOHAIbHA aKa(eMisi Xap4OBUX TEXHOJIOT1H

Masyp Onekcannp BacunboBuu, K.T.H., goueHT, Ojiecbka HalliOHAJIbHA aKaJeMisl Xap4OBUX TEXHOJIOT1H

Maiinanrox Bonogumup [1aBioBud, K.T.H., JOUCHT, BIHHUIEKUN HAIIOHATHHUN TCXHIYHUI YHIBEPCUTET

Maxoen Hatanist OnekciiBHa, K.I1.H., ToueHT, OjiechKa HalliOHAJbHA aKaJeMisl XapUOBHX TEXHOJIOTIN

MakcumoB Makcum BitaniiioBny, 1.1.H., mpodecop, OnechKuii HalliOHAIbHUH MO TEXHIYHUN YHIBEPCUTET
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Manaxosa Hanist ['eopriiBha, cTynentka, HarionansHuiil yHiBepcureT kopabieOyayBanHs iM. aaM. Makaposa
Manuron ['ennaniii BacunpoBud, acmipant, HarioHaneHUil TeXHIYHUN yHIBepcHTET «XapKiBChKUN MOJITCXHIYHUN
IHCTUTYT»

Manuenko Onekcanap CepriiioBud, cryneHt, Onechbka HallilOHaJIbHA aKaJIeMisi XapUOBHUX TEXHOJIOTIH

ManbkyTa SlHa MukosaiBHa, K.¢.H., JoIeHT, CXiTHOEBpONEHChKUT yHIBepcuTeT iMeHi Payda AOmsi30Ba
Mapymak A. B., BIHHUIIbKHI HalllOHAJIBHUIT TEXHIYHUN YHIBEPCUTET

Mapuesceka Onbra PomaniBHa, JIynieknii HallioHaTbHAN TEXHIYHUHA YHIBEPCUTET

Mariko ['annna @emopiBHa, K.T.H., IOIEHT, HarionansHuH yHiBepcHTET «JIbBIBCHKA MOITEXHIKA

Mengenes Bomonnmup CemenoBud, ctyneHT, HamioHansHIA TEXHIYHUHN YHIBEpCUTET «XapKiBCHKUN MO TEXHITHIH
IHCTUTYT»

Mentok Poctucnas CeprilioBud, CTyneHT, OIeChKU HAITIOHATBHHIH MOJITEXHIYHAN YHIBEPCUTET

Muxaiinos I1. I., 3D Gneration GmbH (Himeuunna)

MiniB Poman IlerpoBuy, ctyeHT, BIHHUIbKUH HalliOHAILHUN TEXHIYHUH YHIBEPCUTET

Morineit Cepriit Onexcanaposny, Bukiaad, CxijgHoeBporeicbkuil yHiBepeuTeT iMeHi Payda Abmsizosa
Mouypan Jlecs IropiBHa, K.T.H., H0o1eHT, HanlioHaneHuUi yHiBepcuteT "JIbBiBChKA MOJITEXHIKA"

Hasaposa Onena CepriiBHa, K.T.H., JOIIeHT, Harlionansauil yHiBepcuTeT «3anopi3bKa IMoJIiTeXHIKay

Haranis Botiko, k.T.H., noueHT, HarioHansHMi yHiBepcuTeT “JIpBIBChKA MOMITEXHIKA™

Herzopor Bonogumup AmutpoBud, cryneHTt, O1echKuil HaIliOHANEHUH MOJIITEXHIYHUH YHIBEpPCUTET

Henogr Ounexciit JIeonigosuy, K.1.H., cTapimuni Bukiaaad, Oecbka HallioHAIbHA aKaJeMis XapUOBHX TEXHOJIOTIN
OneitrikoB Mukona OnexcaHIpoBHY, CTyAeHT, HarioHapHAN yHIBEpCUTET «3amopi3bKa MO TeXHIKa»
OnpmeBcbka Onbra BomoaumupiBHa, K.T.H., T01eHT, OechKa HaIllOHaJIbHA aKaIeMis XapuOBHX TEXHOJIOTIH
OpexoB Cepriii BanepiiioBuy, K.T.H., JOIeHT, HallioHanbHUI TeXHIYHUN YHIBEPCUTET «XapKiBCHKUI MOMITEXHIYHUI
IHCTUTYT»

OpnoBcekuii  JImutpo JleoHimoBWY, K.T.H., [OLEHT, HamioHanbHWIA TEXHIYHWII YHIBEpCUTET «XapKiBCHKHIMA
MOJITEXHIYHUH IHCTHTYT»

Ocamunii Bomomumup Bonogumvuposud, K.T.H., AOICHT, HallioHaIbHAHN YHIBEPCUTET «3aropi3bKa MOJITeXHIKaY
Ocrameako Aprtem OnekciioBWY, K.T.H., cTapmmii Bukmamad, JBH3 "[lpua3oBchkuid [ep>KaBHUH TEXHIYHUHA
yHiBepcuTeT"

OysH Cinbl, ctyaenTka, OechKuil HalliOHANBHUH MO TEXHIYHII YHIBEPCUTET

[Mapuun st AnapiiioBud, crynent, OaechbKuii HallioHaIEHUN TOJIITEXHIYHUN YHIBEPCUTET

[Tix Ipuna BeeBonoaiBHa, A.T.H., npodecop, YkpaiHChKa aka/ieMis ApyKapcTBa

[Tiayrin B.B., YopHoMopchkuii HallloHaJ bHWIT yHiBepcuTeT iMeHi [letpa Morunu

[Monropaupkuii [TaBno OnexcanapoBuy, cTyieHT, Oechbka HallloHaJIbHA aKaeMisi XapuOBHX TEXHOJIOTTH
[Tyiinenko Bagum OnexciiioBud, 3aCTyIHUK JTIUPEKTOPA, XapKiBCHKUH pajlioTeXHIYHUHA KOJIEK

[Tynuenko Haranist OneriBHa, K.T.H., tolieHT, OjiechKa Jep)kaBHa aKaJeMis TEXHIYHOTO PEryJIIOBaHHS Ta SKOCTI
Pomantok O. B., BiHHUIbKHH HAIIOHATHHUH TEXHIYHAN YHIBEPCHUTET

Pomanrok Onekcanp Hukudoposuu (Romanyuk O. N.), 1.1.H., mpodecop, 3aBiayBayu kaeapu mporpaMmHoro
3a0e3neueHns], BiHHUIbKUT HAITIOHATBHWA TEXHIYHUN YHIBEPCUTET

Caxamok Omnekciit IOpiiiosnd, acmipant, Ofechbka HallioHaJIbHA aKaIeMist XapYOBHX TEXHOJIOT1H

Caxaposa CsiTnana BasepiiBua, K.T.H., 101eHT, Olechka HalliOHAJbHA aKaIeMis XapuoBUX TEXHOJIOT1i
CeniBanoBa Aina BitaniiBHa, k.1.H., Jo1ieHT, Oechka HaIlliOHATbHA aKaJAeMisl XapuOBUX TEXHOJOTIH
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"

306



Txauyk Anacracis [laBiiBHa, cTyeHTKa, BIHHMIIBKUI HalliOHANBHUA TEXHIYHUI YHIBEPCUTET

Tonop Mukona MukonaitoBuy, acmipant, Ojiecbka HallioHaJIbHA aKaJeMisl Xap4OBHX TEXHOJIOTIH

Tpimmua ®enip AHaroniiioBud, K.T.H., ToeHT, OJicchKka HaIllOHAJIbHA aKaJIeMisl XapYOBUX TEXHOJIOT1i
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VYukapenko Onekcannp OneroBud, K.T.H., IOLEHT, HalionanbHuid yHiBepcuTeT KopabiedyayBanHs iM. aaM. MakapoBa
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XandeBchbkuii BrnamucmaB AHmpiiioBud, ctyaeHt, Onecbka HallioHAIbHA aKaJeMisl XapuoBUX TEXHOJIOTTi

Xapaxam Onexcannp BsiuecnaBoBud, cryaent, Onecbka HalliOHAJIbHA aKaJieMisl Xap4OBUX TEXHOJIOT1H

Xapkesuu Kupuiio AnapiiioBud, cTyieHT, BIHHUIBKNI HalliOHAIBEHUHM TEXHIYHNIN YHIBEPCUTET

XobuH Bukrop Anapeesud, 1.T.H., ipodecop, Onechka HalllOHAIBHA aKaeMisi XapYOBUX TEXHOJIOT i

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

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

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

Yepuuwes Cepriit ['ennaniiioBud, cryneHr, HamionansHuii yHiBepcHTET «3aropi3bka MojgiTeXHiKa»

UYepanmmoB KoctsuTiH AHAPiHOBUY, acmipanT, BIHHUIbKUIT HAIliOHANBHUH TeXHITHUN YHIBEPCUTET

UYepnHoBonuk ["annna OnexcanapiBHa, K.T.H., TOIEHT, BIHHUIBKUIA 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 aKaJAEeMisi XapUYOBHX TEXHOJIOTIH

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

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

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

[mraKoBChkuit OnekcaHap AHATONIHOBHY, K.T.H., JOICHT, O/1eChKIIT HAITIOHAEHIH MOJITEXHIYHUH YHIBEPCHTET
[ymexenko Cepriii CepriiioBud, acmipanT, HarioHaTpHAHN YHIBEPCUTET «3amopi3bKa MOTITEXHIKa»

SlkoBeHko ApreM AHaToOJIHOBHY, CTyJeHT, HarioHaibHUi TeXHIYHHUN yHIBEpCUTET «XapKiBChKHI IMOJITEXHIYHUM
IHCTUTYT»

SnakoB Banepuii IletpoBuu, K.T.H., J0UEHT, MEIUTONOJBCKUNA HHCTUTYT TOCYJIAPCTBEHHOTO 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, HamionanbHuMH 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)
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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., nouenTt, National Technical University “Kharkiv Polytechnic Institute”

Potokii M.S., crynenrtka, Hamionansauii yHiBepceuteT "JIbBiBChKa MOTITEXHIKA"

Romanyuk Sergey, BiHHUIIbKHIT HAIlIOHATBHII TEXHIYHUN YHIBEPCHUTET

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

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

Shved Alona, HopHOMOpPCHKHIA HalliOHATBHAUN yHiIBepcuTeT iMeHi [letpa Morumm

Vasyl Martsenyuk, PhD, Associate professor, University of Bielsko-Biala, Department of Informatics and
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Yaroslav Isaienkov, student, Vasyl' Stus Donetsk National University
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