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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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Merta naHoi pob60OTH — 3ampoNOHYBaTH HOBUH piBeHb MiPKAaHPOBOI IrpoBoi KiIacudikamii 1uis KaHpy
«0OizHec Ta ympaBmiaHs» [1]. Kputepiem mns 3anpornonoBaHoi Kiacugikaiii BHCTyHae TeMaTH4YHA
HampaBJeHicTh Tpu. Lle HamacTs 3MOTy TOUHIINIE BU3HAYATH MMi/PKAHP TPU Ta Bipasy MOKa3aTH TPABIEBi SIK
Oyze IpOXOAUTH IrPOBUIl IIPOIleC, Ha BiAMIHY BiJl BUIE3raJlaHNX Kiacu(ikamii, K1 TO3HAYAIOTh MiIKaHPH
OlTpII WIMPOKUMH MOHATTSIMU. Hanpuknan, knacudikanis KyrnamieBa mponoHye eKOHOMIYHUE CUMYJISITOP
AK TpKaHp Ui skaHpoBoi rpynu «Strategy». s pobota mpornoHye HOBHI piBEeHb PO3IUICHHS IS KaHPY
€KOHOMIYHHI CUMYIISITOP, TaKi K MICTOOYyBaHHS Ta YIPABIIHHS KOJIOHIETO.

VY Bigeoirpax sxaHpy «Oi3HeC Ta yNpaBIiHHA» TPaBLSM HPOMOHYETHCS BHUPIMIMTH Pi3HOMAaHITHI
3aBJaHHs, Taki SK po30ynoBa, PO3IIMPEHHs Ta YNpaBlliHHS, BUKOPHUCTOBYIOUM OOMEKEHI pecypcH, abo
JOCSITal0Yl HaWOUIbII €(PEKTUBHOIO pPe3ybTaTy. PO3IIsIHEMO OCHOBHI IiJKaHPH, 1X OCOOJMBOCTI Ta
BIIOMUX TIPEJCTaBHUKIB.

«MicTtoOynyBaHHS» — Tpa IbOTO MiJKaHPY CTABUTHh TpaBLsl y POJIb MICTOOYJIiBHMKA 4M JIACpA,
Ha/Ial0Yl HOMY TOBHHUM KOHTPOJb HaJ PO3MIIEHHSIM OyiBelb Ta 3MYIIYIOUH YIPABISATH MiChKUMHU
pecypcamm, 3apIiaTtoro ta poboror. SICKpaBMMH TIpeICTABHUKAMH IBOTO MMia skaHpy € irpu «SimCityy,
«Cities:Skylines», «Foundationy.

«YTIpaBIiHHS TEMAaTHYHUM MTAPKOM» — BiJICOITPH BOTO Mi/KAHPY MOBEPHYJIHCS Ha PUHOK B OCTAHHI
poku. BoHn, sk 1 MicTOOY/IIBHI irpH, HAJIAIOTh TPABISIM MOKJIMBICTh OYy/yBaHHS Ta YIPaBIliHHSI PECypcaMH,
Xo4ya i HabaraTo MEHINIUX MacIiTabiB, abW 3aOBOJILHUTH TrocTed mapky. IlpemcraBamku xaHpy: «Planet
Z00y, «Jurassic World Evolutiony, «Planet Coaster.

«YTpaBTiHHS KOJOHIEI0» — BIJCOITPH IBOTO Ti/HKAHPY YacTo Habarato JICTAbHINE PO3KPUBAIOTH
JKaHp, HAJIAI0YH TPABISIM KOHTPOJIb HaJl KOKHUM acTIeKTOM CBOET KOJIOHIT —— BiJI pecypciB, Oy/IiBIIi Ta HABITh
KOJIOHICTIB JI0 MPSAMOro yIpaBiiHHsA mmia 4yac OoioBux miid. [lpencraBruku: «Rimworld», «Oxygen Not
Included», «Ostrivy.

«JlepkaBHe ympaBIiHHSI» — Taki irpw 3ycTpivuaroTbCs HE JIy)Ke HYacTo, aje ICHYIYl 3aKIUKaroTh
TPaBIliB MPHUBECTH YCIHINIHY MapTiF0 JO BIaJWd 1 MOXXYTb BKJIIOUATH TaKi MeXaHi3MH, SK HIMHTYHCTBO,
npomnaras/a, BUCTyIH Ta auruiomaris. [IpexcraBuuku: «Democracyy», «The Political Machiney.

«CropTHBHUH MEHEDKMEHT» — IeH Mi/pKaHp Halivye BKe JecaTkd pokiB. Lllopoky BumyckaroTbes
HOBI YCHIIIHI irpH, IO AAIOTh TPaBISIM KOHTPOJb HaJl YIIOOJICHUMH KOMaHIAMH 3 Pi3HUX BUAIB CIOPTY,
3aKJIMKAI0OYM 1X JTOCATTH BEPUIMHH CHOPTY Ta 3aIMIIATHCS Tam, 30epirarodd Npu IbOMY CBiH IepcoHal,
rpaBiliB, BOOJIIBaJbHUKIB Ta TPAaBIiHHS IIACIMBUMH, HE JOBOISYM MpPH [BOMY KIyO 10 OaHKpYTCTBA.
[MpencraBuuku: «Football Manager», «Pro Cycling Manager».

3anponoHOBaHWA HOBUU piBeHL Kiacudikamii JkaHpy «Oi3HEC Ta YHPaBIIHHSI» MOYKHA
BHKOPHCTOBYBATH ISl OMHCY HOBHX irop abo mis rracudikarii BXKe ICHYIOUHX I 1X OUTBIT TOYHOTO
MO3HLIIOBaHHS HA PUHKY.
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DEVELOPMENT OF ADAPTIVE PARAMETRIC INTERFACE FOR ANALYTICAL QUERIES:
ELECTRICAL EQUIPMENT MANAGEMENT SYSTEM CASE STUDY
ORLOVSKY!I D.L. (orlovskyi.dm@gmail.com), KOPP A.M. (kopp93@gmail.com),
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Abstract. This paper considers the case study of the development of adaptive parametric interface for
analytical queries in an electrical equipment management system. The relevance of information technology
usage in a power engineering industry is considered, as well as the related studies in the field of query form
generation for information systems are analyzed. The set of query form parameters is defined and example of
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such form is demonstrated. Formalized query form features could be used to gather the most preferable
configurations and develop a recommender module in order to improve the user experience.

Introduction. Power engineering industry provides electric power for other industries and households
by production and distribution of electric power. Industry is the main consumer of electric power, which is
used by various machines and mechanisms involved in technological processes. Electric power plays its role
in agriculture, transportation system, and daily life. Nowadays it is impossible to imagine our life without
electricity. However there is a technological problem exists in the field of management of power engineering
companies. It is related to necessity of implementation of automated systems for accounting of the electrical
equipment at all process areas: procurement, storing, installation, monitoring, and disposal.

Rapid development of information technology, web-services, data representation, storage, and transfer
tools, as well as the appearance of international standards for the development of management systems for
the power engineering companies (IEC 61970, IEC 61868, IEC 6850 [1]), encourages usage of information
systems in the power engineering field. Electric power is transported to consumers using mostly overhead
power lines, which include cable lines and power transformation equipment. Efficiency and reliability of the
energy transmission depends on the power supply networks condition. Hence, it is required to monitor the
condition of electrical equipment, store and process monitoring results, and keep records about used types of
electrical equipment in general. Managing monitoring records manually or using spreadsheets processors
(Microsoft Excel, OpenOffice Calc, and LibreOffice Calc etc.) is a difficult and inefficient process. Human
inattention together with lack of data integrity and consistency control tools could cause various errors that
may lead to significant monetary losses or even human casualties. The problem of automation of considered
processes including the strict data integrity and consistency control is extremely relevant. This case study is
aimed to present the development of a web application used to automate data storage and processing tasks in
the field of electrical equipment management and monitoring for the regional branch of one of the national
power engineering companies. The most challenging task was to provide adaptive parametric user-friendly
analytical querying interface for untrained non-technical end-users.

Related work. There are several studies in the field of database querying forms design and generation
that we have considered. The most relevant and early papers of 2005 [2] and 2008 [3] consider a method and
a system for dynamic SQL (Structured Query Language) queries generation based on the attributes selected
by the user [2], as well as a technique to generate a set of forms to express all possible queries that any user
may have [3]. Later study in this field by Patil et. al. [4] considers development of a graphical user interface
application, which can be connected to three relational database management systems: Oracle, Microsoft
SQL Server, and Microsoft Access. Another research paper by Tang et. al. [5] proposes a database query
form interface, which is able to dynamically generate gyuery forms. Described system automatically generates
ranking lists of form components and the user then can add desired components into the query form, while
components are ranked using the captured user preference [5]. Using the existing experience in query forms
generation we have developed the search form that helps to query records of electrical equipment by multiple
configurable parameters.

Methodology. Designed query form could be formalized using the following pair:

Q =(F,D),

Here F is the tuple of filters, while D is the tuple of display options. There are the following filters that
could form the F tuple:

F = (Fi € {1,2,...,10}),

Here F; is the equipment name, which can be an empty string € if no name specified; F, is the set of
equipment types, which can be an empty set @ if no types specified; F; is the set of equipment titles, which
can be an empty set @ if no titles specified; F, is the set of documents, which can be an empty set @ if no
documents specified; Fs is the set of manufacturers, which can be an empty set @ if no manufacturers
specified; Fg is the sector (that define equipment locations), which can be an empty string ¢ if no sector
specified; F, is the set of receipts, which can be an empty set @ if no receipts specified; Fg is the range of
dates or particular date, Fg = {(d,, d,.), d}, where d, is a start date, d, is an end date, and d is the particular
date; Fq is the relationship to other equipments, Fy = {(ry,u), r,, 73,1}, Where r; is for parts of a particular
equipment unit u, r, is for all parts of equipment units, r5 is for standalone items, and r, is for all items; F;,
is the status of items, F;, = {s1, s,, S3}, where s; is for decommissioned items, s, is for active items, and s;
is for all items.

If there are empty strings e or empty sets @ among the filters F;, i € {1,2,...,10}, then such filters must
be excluded from the final tuple F before the form is processed. Display options D are also organized in the
form of a tuple:
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D = (D;]j € {1,2,3,4}),

Here D, is the set of equipment options to be included in the result set, D; € {04, 0,, 03,04, 05,06},
where o, is the equipment name, o, is the equipment type, o5 is the document, o, is the manufacturer, o is
the manufacturing date, and og is the sector; D, is the set of equipment location properties, D, S
{1, 0,103,115, 16, 15, 1g, Lo}, where [ is the single string with the location data, [, is the longitude, 5 is the
latitude, L, is the region, Is is the subregion, I, is the locality, [ is the street, lg is the house number, and [ is
the room number; D5 is the set of equipment statuses, D; C {t4, t,, t3, t,}, Where t; is the single string with
the status, t, is the composite object, t5 is the decommission reason, and t, is the decommission date; D, is
the set of receipt properties, D, < {q1, g}, where g, is the receipt and g, is the receipt date.

Formalized description Q of query form parameters includes the following features, which may be used
to gather data x; € {0,1}, k = 1,n (for the considered query form n = 38) of the most preferable query form
configurations and to provide recommendations on which forms should be used by a particular user (Fig. 1).

Figure 1 — User preference features derived from the query form structure

Results. Developed query form is a part of the enterprise software system designed with respect to the
REST (Representational State Transfer) principles. According to these principles, web-server provides REST
API (Application Programming Interface), which is used by the front-end web-application. Hence, although
the web-server interacts with the Microsoft SQL server database, developed query form could be used with
any relational database through the web-server used as a proxy. The server-side is implemented as the Java
application using the Spring Boot framework as the REST API provider; as the database connection pool
HikariCP is used; as the ORM (Object-Relational Mapping) library Sql2o is used. All of these technologies
are independent from the database server provider, which makes the system flexible and extendable.

As for the front-end application, the AngluarJS framework is used to develop the client web application
together with Bootstrap 4 (for user interface design) framework, as well as jQuery (for some of the Bootstrap
components), Select2 (for searchable drop-down lists), and FontAwesome (for user interface icons) libraries.
Developed web application generated dynamic HTML (HyperText Markup Language) pages by interacting
with the web-server through the HTTP (HyperText Transfer Protocol) requests. Web-server responses are
formatted using the JSON (JavaScript Object Notation). The sample query form is shown in Fig. 2.
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Filters (All fields are aptional) Dizplay options {Select al least one
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Equipment name

Equipment type

Equipment type
Document
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= L. = - Manufacturer

Egquipment Manufacturing date
« A-2d)[x -24)[x TD-1000) (= TO-7500 Sector
Diocument Equipment location

Location as a single string
| = Document one | | = Document three || = Document four

Langitude
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Street
Sector
House number
Room number
Recaips Equipment status
» Receipl: #57263 - Date: 2000-05-06 Status as a single string
Composite object
® Range of dates Particular date Decommission reason
Start date End date Decommission date
dd/mmvyyy Id/mmdyyyy Receipt
Receipt
As a part of a particular object As a part of an object Date in receipt
@ Standalone All
Decommissioned only Is functioning only ~ ® All

[ea] s

Figure 2 — Example of the configurable query form to retrieve electrical equipment records

Conclusion. The structure and parameters of the user interface for analytical queries in the electrical
equipment management system are proposed. User preferences could be gathered according to the defined
features and the recommender module could be developed in order to improve the user experience.
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Morineit Cepriit Onexcanaposny, Bukiaad, CxijgHoeBporeicbkuil yHiBepeuTeT iMeHi Payda Abmsizosa
Mouypan Jlecs IropiBHa, K.T.H., H0o1eHT, HanioHansHUi yHiBepcuteT "JIpBiBChKA MOJITEXHIKA"

Hasaposa Onena CepriiBHa, K.T.H., JOIeHT, Harlionansauil yHiBepcuTeT «3anopi3bKa IMoJIiTEXHIKa

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

Her3zopor Bonogumup AmutpoBud, cryneHTt, O1echKuil HaIlilOHANEHUH MOJIITEXHIYHUH YHIBEpPCUTET

Henor Ounexciit JIeonigosuy, K.1.H., cTapimuni Bukiaaad, Ogecbka HallioHAIbHA aKaJeMis XapUOBUX TEXHOJIOTIN
OneitrikoB Mukona OnexcaHIpoBHY, CTyAeHT, HarioHapHAN yHIBEpCUTET «3amopi3bKa MO TeXHIKa»
OnpmeBcbka Onbra BomoaumupiBHa, K.T.H., T0o1eHT, OechbKa HaIllOHaJIbHA aKaIeMisl XapuOBHX TEXHOJIOTIH
OpexoB Cepriii BanepiiioBuy, K.T.H., JOIeHT, HallioHanbHUN TeXHIYHUH YyHIBEpCUTET «XapKiBCHKUI MOMITEXHIYHUI
IHCTUTYT»

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

Ocamunii Bomomumup Bonogumvuposud, K.T.H., AOICHT, HallioHaIbHAHN YHIBEPCUTET «3aropi3bKa MOJITeXHIKaY
Ocrameako Aprtem OnekciioBWY, K.T.H., cTapmmii Bukmamad, JIBH3 "[lpua3oBchkuid Iep>KaBHUH TEXHIYHUHA
yHiBepcuTeT"

OysH Cinbl, ctyaenTka, OechKuil HalliOHANBHUH MO TEXHIYHII YHIBEPCUTET

[Mapiun st AnapiiioBud, crynent, OaechbKuii HallioHaIEHUN NOJIITEXHIYHUN YHIBEPCUTET

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

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

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

[Tynuenko Haranist OneriBHa, K.T.H., toueHT, 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 kaQeapu mporpaMmHoro
3a0e3neueHns], BIHHUIbKUT HAITiOHATBHWA TEXHIYHUN YHIBEPCUTET

Caxamok Omnekciit IOpiiiosnd, acmipant, Ofechbka HallioHaJIbHA aKaIeMist XapUOBHX TEXHOJIOT1H

Caxaposa CsiTnana BasepiiBua, K.T.H., 101eHT, Olechka HalliOHAJbHA aKaIeMis XapuoBUX TEXHOJIOT1i
CeniBanoBa Auna BitaniiBHa, k.1.H., qo1ieHT, Oechka HaIlliOHATbHA aKaJAeMisl XapuOBUX TEXHOJOTIH
CenbkiBebknit BeeBonon Mukomnaiiosud, 11.7.H., npodecop, YKkpaiHChKa akaieMist IpyKapcTBa

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

Cipenko Omekcannp [BaHOBHY, cTaprimii BuKiIagad, OJecbka HalllOHABHA aKaJIeMisi XapYOBUX TEXHOIOT1H
CkakoBcpkuit FOpiit MuxaiinoBud, K.T.H., ToneHT, Ofechka HalioHaJbHa aKaJeMis XapuoBHX TEXHOJIOTIH
Ckupcbkuii Irop BacuiiboBuu, cryneHT, BiHHUIbKHN HAIIOHATIBHUI TEXHIYHUN YHIBEPCUTET

CkopusikoBa OnieHa BosioiumupisHa, Bukianad, Opecskuii Texaiunuii konemx OHAXT

Coxomnora Okcana [letpiBHa, crapimii Bukiagad, Oaecbka HalllOHAIbHA aKaIeMisi XapUOBUX TEXHOJIOT 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, HamioHamsHII yHIBepcHTET «JIpBIBChKA MOTITEXHIKA

Crincekuit Bitamniit BnanucnaBoswd, ctyaeHTt, OnechbKui HaIllOHAIBHUH MOMITEXHIYHUHN YHIBEPCHTET
CromakeBnd AHzpiit OnekciiioBud, K.T.H., qoueHT, Omeckka HalioHa bpHa 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 paxosuit konemx OHAXT»
Cymnima FOmnis €BreniiBaa, Bukianad, BCIT «Onecbkuit TexHiunui paxopuit konemx OHAX Ty

Tumuenko Makcum MakcuMoBHY, cTyIeHT, HanioHaapHa MeTanypriiiHa akaaemis Y kpaiHu

Turypenko Xanna AujnpiiBHa, crynentka, OnecbKka HallloHaJ bHA aKaJeMisi XapuOBHUX TEXHOJIOT1H

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 iHGOpMAaIiitHX
texHoJorii i cucreM HAH i 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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XIII MIZKHAPOJHA HAYKOBO-ITPAKTHUYHA KOH®EPEHIIIA

THO®OPMAIIMHI TEXHOJIOI'TE I ABTOMATH3AIIIS — 2020
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