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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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KJIaCTepy, YAM HIKYE HOro 3Ha4eHHS, TUM Kpallle cTpyKTypa kiactepi; indexc Maulik-Bandoypadhyay —
SIKIIO JTAaHWH MMOKa3HUK BUCOKHUIT TO OyJI0 OTPUMAaHO TPaBUIIbHY KUIBKICTh KIIacTepiB; idexc Score Function
— BUMIpIO€ OJHM3BKICTH BCEPENNHI KIIACTEPy, BUCOKUI MOKA3HUK BKA3ye Ha HAWKpaILy CTPYKTYpY; IHOeKc
wiinonocmi CDbw — onTuMmanbHe po30MTTS Ha KJIacTepu Te, 1€ TMOKa3HWK HaWBHIIMi; iHdekc /lesida
Bonodyina — BinoOpaxae CEpeIHIO CXOXKICTh MiXK MEBHUM KJIaCTEPOM Ta HAHOUIBIN OJU3bKHM JIO0 HBOTO
Kactepom [2].

V Beb6-momatky Zhy&Bor 6ymo peamizoBaHo MOIYIb OIIHKH SKOCTI, SIKHH MOKHA BUKOPHCTOBYBATH
JUIA  pe3yJbTaTiB  KJacTepu3alii, 0 OTpUMaHi B PI3HUX NpOrpaMHUX MpoaykTax. Kiacrepuszamiro
mpoBoHITH 3a gonomororo: Zhy&Bor, IBM SPSS Modeler, Knime Analytics Platform. Bxigauvu nanumu
0o0upancs TMOKa3HUKH SKOCTI OOpOIiiHa, SIKe HAAXOAUTh Ha XJIOHe BUPOOHMIITBO. [Ipu ofHAKOBHX yMOBax
KJIaCTepH3allii pe3yIbTaTy OLIHKH 11 IKOCTI BIAPI3HAIOTHCS, ajie B OLIBIIOCTI BUMAAKIB IHACKCH BKA3yHTh Ha
edextuBHicTh Zhy&Bor. MoxHa 3poOMTH BHCHOBOK, IO OIIHIOIYH SKICTh PE3yJbTaTiB KiacTepu3allii
[IEBHOTO AJITOPUTMY HEOOXIJHO BHKOPHUCTOBYBATH BCI 3aIllPOIIOHOBAHI 1HJIEKCH, HMPOBOJUTH JIOCIIIKEHHS
npu pizHUX yMoBax. OauH ab0 JAeKiIbKa MOXKYTh JIaTH HEOJTHO3HAUYHUH Pe3yJIbTaT.

CIIMCOK JIITEPATYPU

[1] M.Halkidi, Y. Batistakis, M. Vazirgiannis, “On clustering validation techniques”, Journal of
intelligent information systems, vol. 17, no.2-3, pp.107-145, 2001.

[2] E.B. CuoromoBko, “MeTomsl OIEHKM KadecTBa YETKOW Kiacrepusaiun , Komnvlomepivie
uncmpymenmul 6 oopazosanuu, Ned, c.14-31, 2011.
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ASSESSING FOR LONG-TERM VARIABILITY OF BLOOD PRESSURE USING
INTELLIGENT HOME TONOMETER
L.S. FAINZILBERG (fainzilberg@gmail.com)
International Research and Training Center
for Information Technologies and Systems of the NAS and MES (Ukraine)

The paper shows that the modern intelligent information technologies can implement important additional
functions for improving the efficiency of digital blood pressure monitors for home using. Our approach
allows to assess the long-term variability of blood pressure indicators for self-measurement at home between
visits to the doctor. Such approach can be implemented on the internal processor of a home blood pressure
monitor.

Arterial hypertension (high blood pressure) is one of the most common diseases of the cardiovascular
systern that suffer about 30% of the adult population [1]. Assessment of the dynamics of changes in blood
pressure (BP) carries important information in the diagnosis of arterial hypertension. However, even 24-hour
monitoring of blood pressure, which is carried out for medical reasons using special devices, does not allow
assessing the long-term variability of blood pressure between doctor visits, which is no less important for
making correct diagnostic decisions [2, 3].

Analysis of available publications shows that the intellectual capabilities of home blood pressure
monitors are far from exhausted. The rapid development of microelectronics and intelligent methods for
signal processing against a background of interference make it possible today to realize a number of
important additional functions in tonometers.

Let us consider measured by home monitor values SBP, i=12,... of systolic blood pressure, which

were observed in a particular user over a sufficiently large period of time (weeks, months, years), as the
implementation of a random variable P with a probability distribution R, .

We denote the carrier of this distribution by the set
QSBP ={P: ERSBP >0},
and M, let be the average value of SBR, i=12,....
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Let further QSJB)P =[100,120] be the range of normal values of SBP accepted in medical practice for
healthy people. To simplify the discussion, we will not distinguish between the norm ranges of different age
and gender groups.

We consider four options for the mutual arrangement of sets Q. and Q. relative to the axis of

values P (Fig. 1).
@ Rap

Fig. 1. The relative position of the sets Qg and Q%

Case 1. Qg c QY ie. the range Qg of measured values is fully included in the normal range
QY of systolic blood pressure.
Case 2. (Qgp NQU) =D, Qg (Qup N =D, . the range Qg partially enters the region

(0)

QY moreover, the average of the measured values belongs to the normal range Q.. of systolic blood

SBP 1
pressure: Mg, € Q9

Case 3. (Qur ") 2D, Qg (Qge NQW Y =D, ie. the range Qg, partially enters to the
region QU and the average of the measured values do not belong to the normal range Q% of systolic
blood pressure: M, & Q)

Case 4. (Qgr NQ,) =D, those the range of measured values Qg extends beyond the normal

range Q2. of systolic blood pressure.
In the first situation, the patient should be considered as healthy. In the second situation, the results of
individual measurements did not correspond to the normal range Q). But since the average Mg, of the

measured values belongs to the region €2£2) , such a patient can be classified as conditionally healthy with

a tendency to hypertension. In the third situation, and especially in the fourth, there is nothing left to do but
to attribute the person to a group of patients with varying degrees of arterial hypertension.
Note that for the practical implementation of the proposed approach, it is not necessary to have the

entire array of measured values. For each measurement SBP, it is enough to override the minimum SBP,;,
and maximum SBP,__ of full array by scheme

max

SBPR,.; =SPP, if SPP <SBPR.. .,
SBP,..; =SPP, if SPP>SBP_..,

and refine the current average M, using a recurrence formula
1
Mepi = Mggpia +T[SBPi ~Mggp sl

by setting the initial conditions Mg, , =0 and also SBPR,;., =SBP, ., =SBR,.

Applying the recurrence formula for calculating the modified variance estimate for a sample of
independent random observations proposed in [4], it is also possible for each measurement SBR, i=12,...
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to reevaluate the current value of the mean square (standard) deviation o, of the systolic blood pressure
for a particular patient.

To prevent distortion SBP,,, Mge and og, is advisable to provide an additional button in
the tonometer, with which the user can block the recalculation of these values at the slightest suspicion of an
error in the current result due to random artifacts.

With each measurement we can also calculate the current values of Pearson coefficient of variation

Vg = —3M_.100%

SBM

SBP.

max !

and index
NG
-100%,

ISBP =

characterizing the ratio of the number of measurements at which the systolic blood pressure exceeded
the threshold SBP =140 mmHg to the total number of measurements.
In addition, for each measurement, we may calculate the value
Agp; =SBP —Mg,, 1=12,..

characterizing the deviation of the current result SBP, frorn the previously found average value Mgy,

and compare the value Ag,; with the current value of the standard deviation Gy .

As a result, with a simple refinement of the internal software, the home blood pressure monitor can
additionally display on its screen quality information about the current functional state of the patient in the
form of understandable graphic images (emoticons). One of the options for the formation of such
information is presented in table 1.

In a similar way, we can calculate the values DBP

nins DBy Mo, Gpgps Vg » oy allowing us

to estimate the variability of diastolic blood pressure DBPF,, 1 =12,.....

Table 1.
One of the option for generating quality information (when SBP >100 mmHg)
Sign . .
A Condition Text message Emoticon
SBP

+ Aggp > 1,505 Dangerous condition!

< <
+ 0.505er < Asep <13 Be careful!
+or - ‘ASBP‘ <0564 Stable condition!

< <
- 0,505 < Agep <154 The condition is improving
- Aggp > 1,50 You are in good condition ‘

An example of a visual scale of a personalized assessment of the current value of systolic blood
pressure, automatically constructed according to 85 measurements for a particular patient [5], is shown in

\ © ©® @

1 1 | | |
I 1 1 ® 1 1 >

100 124,1 136,5 1427 148,9 161,4 P, mmHg

Fig 2. An example of a personalized SBP scale for a particular patient
Conclusions. The proposed approach allows to implement the basic principle of personalized
diagnosis: "Treat the patient, not the disease."
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A qualitative assessment of the results of blood pressure measurements, implemented in a home blood
pressure monitor, helps a user who does not have a medical education make independent decisions aimed at
optimizing his lifestyle, a reasonable distribution of the regime of load and rest, determine the need for
additional intake of medications prescribed by a doctor, and evaluate possible dangerous situations requiring
urgent medical attention. Of course, the proposed approach in no way claims to replace, and even more so to
cancel the established medical recommendations for the diagnosis and treatment of hypertension.

1.Dilaveris P.E., Richter D.J., Gialafos J.E. Inadequate blood pressure control in a low risk
Mediterranean population // European Heart Journal. 1999. Vol. 20. P. 1845.
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from NHANES 111, 1988 to 1994 // Hypertension. 2011. Issue 57. P. 160-166.
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and cardiovascular variability // Journal of Hypertension. 2016. Issue 34 (9). P. 1665-1677.

4.Zhukovskaya O.A., Glushauskene G.A., Fainzilberg L.S. Investigation of the properties of the
modified estimation of the varianse by a sampling of independent random observations // Scientific News of
NTU Ukraine KPI. 2008. Ne 4. P. 139-145. (in Ukrainian)

5.Fainzilberg L.S. Expanding of intellectual possibilities of digital tonometers for home using //
Control Systems and Computers. 2020. Ne 1. P. 60-70.
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I'POBUU IITYYHUM IHTEJIEKT B ITPAX JKAHPY RPG
INECTOITAJIOB C.B. (sshestopalo1984@gmail.com),
I'PUT'OPIOK 1. K. (emillio_18@hotmail.com)
Onecbka HalllOHabHA aKaJAeMisl XapuoBUX TeXHOJOTiH (YkpaiHa)

Ilpedcmasnene nowamms icpogoco wmyunozo inmenekmy. Ilpoananizosani neoonixu I 6 iepax
acanpy role-playing game (RPG). Hasedeno nesoani 0ii Il ¢ cyuacnux AAA npoexmax npu nouiyky
201086HO20 2eposl BOPO2AMU. 3A3HAYEHA «HEaAOeK8amHa» No8ediHKa 60pocié nio kepignuymeom LI npu
KOJIeKMUBHIU amayi Ha 20J106HO20 2eposi, Wo NIOMBEEepOXHCYE HeoOXIOHIicmb 800CKOHANeHH: cydacHozo ILLII.
Tloxazano icmopito cmanognenns I 6i0 nouamkogozo emany (Ha OCHO8I Npasun) 00 CYYACHO20 —
adanmusnoco. Pozenanymo ocnosni memoou peanizayii ILII 3asuaueno, wo eapno cnpoexmosanuii 1L
00360J151€  HEI2POBUM NePCOHANCAM 8ecmu cebe Oiibul PeanicmuyHo, wo pobums OLlbuL YIKAGUM 2eUMNiell
ma 3aHyPHE 2PABYsL 8 epY.

Ha choromHinmHii AeHb Irpy 3aiMaloTh Y1 He Tepiie Micie B chepi po3sar B cBiTi. [IpakTHYHO KOXKHA
JIIOJIMHA MPUHAWMHI PoOyBaia rpaTd B KOMI'FOTEPHI, KOHCOJIbHI a00 MOOLIbHI irpu. OJHUM i3 HaWOLIbII
MOMYJIIPHUX KaHPIB chorojieHHs € xanp role-playing game (RPG). B manomy »aHpi, OKpiM «BigirpaBaHHst
podti», unMare 3HaueHHS Mae irpoBuid mryunuit iHTenexkt (ILII), sikuii cyTTeBO BIUIMBae HAa CHPHIHSATTS
reimiiero B 1ijioMy. OCHOBHOIO CKIIAZI0BO OY/b-SIKOI Cy4acHOI TpH € He HajcydacHa rpadika, (i3uka a
3axorunounii reimmuield. XKoaHa mroquHa He Oyne TpaTH B Ipy JIMIIE Yepe3 rapHy KapTHHKY Ha MOHITOPI.
Humst Toro, mo0 reiiMimiei OyB mikaBUM, HEOOXi1AHO, 00 OYyJIH IeTabHO MPOTpaIhbOBaHi iIrpOBi MeXaHIKH Ta
noBeninka kepyemux komi rorepom nepconaxkiB (NPC — Non-Player Character — neirpoBuii nepcoHax)
Oyiia MakCHMaJIbHO HAOJIMIKEHOIO JI0 MTOBEIIHKY PEAIbHUX JIFOICH, TBAPHH 1 T.JI.

IrpoBuii mryunuii intenekt (aurt. Game artificial intelligence) — wabip mporpamMHHX MeETOMIB, SIKi
BUKOPHCTOBYIOTBCSI B KOMITIOTEPHUX Irpax sl CTBOPEHHS iM103il iHTeJeKTy B IMOBEIiHII IEPCOHAXKIB,
kepoBanux komm'rorepom (NPC). IHIL, kpiM MeTOAIB TPaAMIIHHOTO MTYYHOTO IHTEIEKTY, BKIIOYAE TAKOX
JITOPUTMH TEOpii yIpaBIiHHA, pOOOTOTEXHIKH, KOMI'TOTepHUX TpadikiB Ta iHGOpMATHKH B mistomy [1].

OcTtanHIM 9acoM crioctepiratots cyTTeBi mpoodmemu 3 111 sk B HeBenMKHUX irpax, Tak i B irpax piBHA
AAA. Hesnany po6oty IIIIT moxna crioctepiratu B rpi Bix Bethesda — The Elder Scrolls V: Skyrim [2], komu
CTpa)XHUKK a00 BOPOTH HE pearyioTh Hi Ha pyX TOJIOBHOTO Tepos (IHKOJIW HE MOMIYaloTh HOTO HaBiTh MPH
HaOMMKEHHI BOPUTYH), Hi Ha 3BYKH. lIpn miboMy, HaBiTh, IPY BHUSIBIIEHHI TOJIOBHOTO TePOsi, CTPAKHUKH 200
BOPOTH TI€PECTAIOTh WOTO MEPEeciIiyBaTH, SKUIO BiH BiAJANATHCS BiJl HUX OYKBAJIbHO Ha JEKUJIbKA METPIB.
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[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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