ODESSA NATIONAL ACADEMY OF FOOD TECHNOLOGIES

X111 ANNUAL SCIENTIFIC CONFERENCE

INFORMATION TECHNOLOGY AND
AUTOMATION -2020

Conference proceeding

Odessa,
October 22-23, 2020



MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
OJIECBKA HAIIIOHAJIBHA AKAJIEMISI XAPYOBUX TEXHOJIOI'TIA
IHCTUTYT KOMIT'FOTEPHUX CUCTEM I TEXHOJIOT'TA
«JHAYCTPIA 4.0» IM. I1.H. INTATOHOBA

X MIZKHAPO/THA
HAYKOBO-ITPAKTUYHA
KOH®EPEHIIA

IHOOPMALIIIAHI TEXHOJOTI I
ABTOMATHU3ALIS — 2020

INFORMATION TECHNOLOGIES AND

AUTOMATION- 2020

3BIPHUK TE3 JONOBIJEMR

Oneca,
22-23 xoBTH 2020



OpranizaniiHuii KomiteT KOHpepeHuii

I'osioBa
€ropos b.B., mpod. (Oneca)
3acTyNIHUKH r0JI0BH
[Toaposa H.M., nou. (Oneca, Ykpaina)
Xo6iH B.A., npod. (Oneca, Ykpaina)
Kotnmuk C.B., nou. (Oxeca, Ykpaina)
Yienu komirery
Panagiotis Tzionas prof. (Thessaloniki, Greece)
Qiang Huang, prof. (Los Angeles C.A., USA)
Yangmin Li, prof (Macao, China)
Apremenko C.B., mpod., (Oneca, Ykpaina)
Pomantok O.H., npod. (Binuuiis, Ykpaina)
['padko B.B., npod. (Binnuus, Ykpaina)
€ropos B.b., k.1.H. (Ogneca, Ykpaina)
Kyuenko A.l., mpod. (Kuis, Ykpaina)
KympisinoB A.B., nom. (Mincek, binopycis)
Jlananrok A.IL., ipod. (KuiB, Ykpaina)
JIucenko B.®., mpod. (Kuis, Ykpaina)
JIro6uuk JI.M., npod. (XapkiB, YkpaiHa)
Montik I1.M., npod. (Oneca, Ykpaina)
[Tanos 1., mpod. (Pyce, bonrapis)
[TnoTtHikoB B.M., mpod. (Oxneca, Ykpaina)
CroBkoBa B./l., nou. (Tpakwus, bonrapis)
Cycnos B., nou. (Komainin, [Tosbia)

Tpimmn @.A., nomn. (Oneca, Ykpaina)



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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IMPROVING THE EFFICIENCY OF ACTUARIAL CALCULATIONS
IN VOLUNTARY HEALTH INSURANCE
MELNYK K. V. (karina.v.melnyk@gmail.com), BORYSOVA N. V. (horysova.n.v@gmail.com),
YERSHOVA S. I. (svetlana.ershova.2016@gmail.com)
National Technical University “Kharkiv Polytechnic Institute” (Ukraine)

The task of calculation of insurance rates has been considered. The relevance of the process of the
actuarial calculations in voluntary health insurance is justified. A review of forecasting methods for medical
data is conducted. A functional model of the business process of actuary calculations in the form of an idefO-
diagram has been developed. Using of the regression analysis to calculate the number of cases of the
particular group of diseases has been proposed. An algorithm of the actuarial calculations in the form of an
activity diagram is presented.

To date, the epidemiological situation in Ukraine and in the world at large has made adjustments not
only to the life and to employment of people, but also to the country’s economy. For example, Covid-19
caused the bankruptcy of a huge amount of largest organizations around the world [1]. Many small and
medium-sized businesses were closed, unemployment increased, and the death and disability rate of the
population increased as well. This situation is the reason of decreasing the level of economic activity in
Ukraine and a sharp increase in social spending. The country’s leadership is faced with the difficult question
of a more rational distribution of budgetary funds allocated to social protection. The expenditure part of the
social budget usually consists of insurance payments: disability, loss of a breadwinner, pension payments;
and non-insurance payments: reducing social inequality, actions to prevent the occurrence of negative social
phenomena, advanced training [2]. Solving the task of managing insurance payments will improve the
quality of social protection in conditions of insufficient financial support. Most of the payments are related to
health insurance. Health insurance in Ukraine has not yet become a popular service. However, health care
reforms in Ukraine made possible for health insurance to cover part of medical services at the expense of the
insured. A Voluntary Health Insurance (VHI), despite the small volume in the total number of insurance
policies, is steadily gaining momentum [3]. To calculate the insurance rate in VHI, it is necessary to use a
methodoloyy for determination the amount of the insurance premium based on calculating the probability of
a person’s exposure to insured events [4]. The main idea of this approach is using only the accumulated
statistics on insured events of an appropriate organization for the formation of the insurance rate. Therefore,
the actual task is to determine the size of the insurance rate, which will take into account the statistics of the
incidence of the area of residence of the patient who wants to form an insurance policy.

Thus, the purpose of this work is to increase the efficiency of the process of calculating the insurance
rate in VHI by taking into account additional information on the incidence of the patient’s area of residence.

In order to take into account the medical statistics of a particular region for a certain group of diseases,
it is necessary to do extrapolation, i.e. extending past trends to the future. It is recommended to use the
predicted number of cases for the previous period in calculating the insurance rate. It will allow to use the
dynamics of the spread of a selected group of diseases in a certain area. There are many methods for solving
the forecasting task. The exponential smoothing method allows building a self-learning model that takes into
account the obsolescence of information. Different models make it possible to calculate a trend and a
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seasonality in forecasting. The apparatus of neural networks gives good forecasting results, since it allows
taking into account many input factors that affect the number of cases. Its limitation is the choice of the
architecture of the neural network, the choice of the training method and the presence of a large training
template. An Autoregressive models are often used to solve the forecasting task due to the speed of obtaining
results and the availability of intermediate calculations. The disadvantages are a large number of model’s
parameters, the identification of which is ambiguous and resource-intensive. Another widespread technique
is the regression analysis. It allows quantifying the dependencies between several independent observed
variables (regressors or predictors) and the dependent variable. The advantages are simplicity and flexibility
of the models, linearity and good interpretation of the obtained and intermediate results. The main
disadvantages of the regression models are sensitivity to outliers and low adaptability. Based on the
conducted analytical review of methods for solving the forecasting task, it is proposed to use the regression
analysis as the method that would provide the statistics of the incidence of the patient’s area of residence and
calculate the necessary data to form the insurance rate.

Let’s consider the process of insurance rate calculating for voluntary health insurance. To build the
model of the process, it is proposed to use an IDEFO notation. It allows analyzing given business process and
showing data flow and system control. The context level of the process of insurance rate calculating has been
created, based on IDEFO notation (Fig. 1).

| |

Method of Medical
calculating of Regression statistic
insurance rate  analysis

v
The insurance
Insured . - —»
Calculate insurance rate rate
. person The insurance
information LSy
A0 contract
T Insu?ance ?
IS Actuary

‘ Man‘ager ‘

Figure 1 — Top level of the process of insurance rate calculating

Information about insured person is a base for choosing and forming of medical data. According to
location of a patient, it is necessary to use appropriate medical statistic from clinics. Insurance Manager can
use regression analysis to obtain predicted values of the number of cases. Actuary gets calculated data and
form the insurance rate. To perform the process of insurance rate calculating efficiently, it is proposed to use
informational system (IS). It will allow automating some functions. The list of functions for insurance rate
calculation is presented at the next level of detail of the business process (Fig. 2).

The insurance rate calculating process consists of four stages:

1 Analyce the number of cases of the diseases: an Insurance Manager should analyze information about
patient, choose appropriate medical statistics from clinics from insured person’s location and create input
data in the form of time series.

2 Calculate the number of cases: the Insurance Manager calculates the predicted number of cases using
regression analysis from the obtained time series.

3 Calculate the insurance rate: an Actuary calculates the insurance rate for insured person. According
to load, the insurance rate can be changed. It depends from management of insurer and current conditions in
the country.

4 Sign the insurance contract: the Insurance Manager entered into an insurance arrangement with the
insured person.
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Figure 2 — Functional model of the actuarial calculations

Based on the above, it is concluded that the basis for the insurance contract is actuarial calculations.
Therefore, in order to increase the efficiency of the process of calculating the insurance rate in voluntary
health insurance due to preliminary processing of medical statistics on morbidity, it is proposed to use the
regression analysis. Let’s consider the algorithm for calculating the insurance rate in more detail (Fig. 3).

4

C Choose a group of disease )

( Calculate the number of cases using the regression analysis )

-
Calculate the insurance loss ratio

¥

Calculate the likelihood of an insured event
¥

Calculate the net part of insurance rate
¥
Input the value of load
¥
Calculate the gross part of insurance rate

®

Figure 3 — Activity diagram of the actuarial calculations

aYaYaYaYe
DAL,

To determine the insurance rate, it is necessary to calculate a gross part, which consist of a net part and
a value of load. The net part of insurance rate needs of a likelihood of an insured event and an insurance loss
ratio. The regression analysis allows finding the predicted number of cases of particular diseases. Depending
on the objectives of the insurance company, it is possible to form an optimistic and a pessimistic forecast.
The optimistic forecast is the minimum number of cases for a certain disease; the pessimistic forecast is the
maximum number. The insurance manager can adjust the insurance rate and get a more reasonable rate based
on the obtained data. These forecast data are the basis for calculating the loss ratio. The value of the load can
be changed. However, in doing so, the value of the insurance rate should remain available for a wide range
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of policyholders. In addition, it should provide the self-sufficiency and profitability of insurance operations.

Thus, the proposed algorithm for actuarial calculations with the help of IS will allow to takes into
account the predicted number of cases of the particular group of diseases. Thus, it will allow improving the
efficiency of the process of insurance rate calculation.
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INCREASING STUDENT RETENTION USING MULTIMEDIA TECHNOLOGIES
ZAPOTICHNAR. A.
(roksolana.zapotichna@gmail.com)
Lviv State University of Internal Affairs (Ukraine)

The main technologies of multimedia education and multimedia teaching aids are considered in the
thesis. It is determined that the use of multimedia tools in the process of training specialists of higher
educational institutions leads to an increase in the level of independent assimilation of educational
information, interest in studying the possibilities of coimmunication.

Multimedia presentation is a special interactive technology, the combination of special hardware and
software programs that can contain texts, pictures, graphics, slide shows, sound effects, as well as the oral
speech accompaniment, movies and animations. Nowadays multimedia presentation is one of the most
common and useful means to illustrate the educational material. It provides opportunities of making a
learner’s interaction with virtual objects or processes of cognition that are reflected on the screen. The use of
a multimedia presentation allows creating an informative and visual image of the object. It also contributes to
simulating the reality through participation in the processes taking place on the screen.

In order to create a multimedia presentation, teachers may use well-known software tools such as
Microsoft PowerPoint, Macromedia Flash, Picasa, Photodex ProShow etc. For example, at the English
lessuns different presentations may be made according to the theme with the help of computer and overhead
projector. In addition, advanced multimedia software can empower educators to design audiovisual narrative
themes involving the student’s actual participation (learning video games). Adobe Flash offers industry-
standard products assisting developers in creating such applications. With advancements in information
technology like multimedia applications and interactive software, teachers can increase literacy and
understanding in any subject. Lessons with audio and video components that directly engage students reach
more types of learners in comparison with traditional lecture methods of teaching, encouraging more
students to participate in class activities and raising their level of understanding. New technology also helps
disabled or disadvantaged students participate in subjects they were once unable to join, thanks to assistive
programs and devices [1, p. 18].

Disadvantages of multimedia presentations to support foreign languages teaching are as follows:
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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"
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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

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

VYukapenko Onekcannp OneroBud, K.T.H., IOLEHT, HalionanbHuid yHiBepcuTeT KopabiedyayBanHs iM. aaM. MakapoBa
Qaitazunsoepr Jleonin ColoMOHOBHY, [I.T.H., Tpodeccop, MiKHApOAHNI HAYKOBO-HaBYAIBHMHN HEHTp iHGOpMAaIiitHIX
texHonorii i cucreM HAH 1 MOH VYkpainu

®denocor Cepriit Hukudoposund, 1.¢pm.H., mpodecop, Onechka HalliOHATbHA aKaeMis XapuOBHX TEXHOJIOTIH

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

®Dowmin A. O., OnecbKuii HaITIOHATHHUH MOJITEXHIYHAN YHIBEPCUTET

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)

Koltunovych O.S., cryaent, JIyibkuil HAIlllOHAIBHUN 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 "IIpnazoBcbkuii 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., 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
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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