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YK 004.01/08

Indpopmariiini  texHomorii 1 asromatmzamis — 2021 / Marepiamm  XIV
MDKHApPOJHOT HAyKOBO-TIpakTH4HOI KoH(epenmii. Onxeca, 21-22 xostas 2021 p. -
Opneca, Bugasaunireo OHAXT, 2021 p. — 350 c.

30ipHMK BKJIIOYA€E MaTepiaau JOTNOBiACH yYacHHWKIB KOH(MEpeHIii, ski
00'eTHaHI 32 TEMAaTUYHUMU HaNpsSMKaMH KOH(EpEeHIIii.

30ipHUK OyAe KOpUCHMM SIK JUIsi (DaxiBIIB 1 MpaliBHUKIB (ipM, 3ailHATUX B
obmacti IT, Tak 1 Jys BUKJIAAA4iB, MariCTpiB 1 CTYJCHTIB BHUIMUX HaBYAJIbHUX
3aKJajiB, SIKI HABYAKOTHCS 3a HaNpsAMaMyd 1 CHEHIAIbHOCTSIMU MPOTPAMHOTO
3a0e3ne4YeHHs] O0YMCIIIOBAIbHOI TEXHIKM 1 aBTOMATH30BaHUX CUCTEM, NPUKIAIHOI
MaTeMaTUKu Ta o00poOku iHdopmarii, Oyae KOpUCHUM - IpodecioHallaMm 3
KOMIT'FOTEPHOT'O MOJICITIOBAHHS Ta PO3POOKH KOMIT'FOTEPHUX 1TOP.

PesynbraTtu mociimkeHb y 301pHUKY MPEACTABISIIOTH COOO0 CBOEPIAHUN 3pi3
CYy4aCHOTO CTaHy CIIpaB B MEPEPaxOBAHUX TaTy3siX 3HAHb, SIKAM MOKE JIOMTOMOTTH SIK
daxiBugM, Tak 1 CTyJEHTaM YHIBEPCUTETIB CKIIACTH 3arajbHy KapTHHY PO3BUTKY
1H(hOpMAIIHHUX TEXHOJIOTIH Ta MOB'I3aHUX 3 HUMU TUTaHb.

HayxkoBi nparii 3rpynoBaHi 3a HanpssMKaMud poOOTH KOH(EpEHIIii Ta HaBE/IeHI B
andaBiTHOMY MOPSIAKY MPI3BUII] ABTOPIB.
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IHCTUTYTY KOMITHOTEpHUX cHcTeM 1 TexHosorid  «lHmyctpis 4.0» im. ILM.
[Tnaronosa Bix 23.09.2021 p., npoTokomn Ne 2.

Marepianu mojaHo YKpaiHChKOIO, pOCIMCHKOI0 Ta aHTJIIHCHKOI0 MOBAMH.
Penakrop 36ipauka Koriauk C.B.

©Onecbka HalllOHAIbHA aKaIeMisi XapuoBHX TexHouorii, 2021
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Information Technologies and Automation - 2021 / Proceedings of the XIV
International Scientific and Practical Conference. Odessa, October 21-22, 2021. -
Odessa, ONAHT Publishing House, 2021 — 350 p.

The collection includes materials of reports of conference participants, which
are united by thematic areas of the conference.

The collection will be useful for professionals and employees of companies
engaged in the field of IT, as well as for teachers, masters and students of higher
education institutions studying in the areas and specialties of computer software and
automated systems, applied mathematics and information processing, will be useful
to professionals on computer modeling and development of computer games.

The results of research in the collection are a kind of slice of the current state
of affairs in these areas of knowledge, which can help both professionals and
university students to get a general picture of the development of information
technology and related issues.

Scientific papers are grouped by areas of the conference and are listed in
alphabetical order of the authors.

Materials (abstracts) are published in the author's edition. The author is
responsible for the quality and content of publications.

Recommended for publication by the Academic Council of the Educational and
Scientific Institute of Computer Systems and Technologies "Industry 4.0" them. P.M.
Platonov.from 23.09.2021, protocol Ne 2.

Materials are submitted in Ukrainian, Russian and English.
Editor of the collection Sergii Kotlyk.

© Odessa National Academy of Food Technologies, 2021
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benopycckuil rocy1apCTBEHHbIN YHUBEPCUTET Pecniybmmica
bemapych
Benopycckuit rocyapcTBEHHBIN YHUBEPCUTET HHPOPMATUKU U PecriyOnmka
PaanO3JIEKTPOHUKH bemapych
. . 4 Pecny6nuka
Benopycckuii rocyaapcTBeHHBIN SKOHOMUYECKUN YHUBEPCUTET
benapych
Binokpemiienuit cTpykTypHuit miapo3ain «Onechkuii TeXHIYHUN (paxoBuit .
VYkpaina
kosnexk OHAXTy»
BinHUIbKMI HAITIOHATBLHUIA TEXHIYHUN YHIBEPCUTCT VYkpaina
Bonunchkuil HanioHaapHUN yHIBepeuTeT iMeHi Jleci YKpainku VYkpaina
Tl'ocynapcrBeHHoOe yupexienne «MUHCKUN HayYHO-TTPAKTUUYECKUM LIEHTP Pecriybnuka
XUPYPrUM, TPAHCIUIAHTOJIOTHUHU U T€MATOIOTHI benapycn
locynapcTBerHOE yupexkaeHne oopazoBanus "MUHCKHAN TOPOJCKON HHCTUTYT Pecriybnmka
pa3BuTHs 0Opa3oBaHuUs" benapych
I'ocynapcTBenHoe yupexaenue oopazoBanus «benopycckas MenumHCKast Pecriybnuka
aKaJeMusl MOCJISAUTIIIOMHOTO 00pa30BaHUsD) benapycn
JABH3 «/lonemnpkuii HarioHAIBHKM TexHIYHUN yHIBepcuTeT» MOH Ykpainu VYkpaina
JIBH3 «YkpaiHebkuii JepKaHui XiMiKO-T€XHOJIOTIYHUN YHIBEPCUTET» VYkpaina
JepxaBuuii yHiBepcuTeT «Omechbka MoTiTeXHIKa» Ykpaina
JlepkaBHUI YHIBEPCUTET 1HTEIEKTYATbHUX TEXHOJIOTIHN 1 3B’ 3Ky Ykpaina
JlonOacpka fep)kaBHa MAMIMHOO Y 1iIBHA aKaeMis VYkpaina
WMuocTpanHoe Mpor3BOACTBEHHOE YHUTApHOE Mpeanpusatue «Mea- Pecniybnuka
MHTEPILIACT benapych
[nctutyt kib6epHeTHkH iMeHi B.M. ['mymkoBa HarionansHoi akajemii Hayk Vipaita
YKpaiau
[HCTHTYT MPOOIEM MaTeMaTUIHUX MAIIWH 1 CUCTEM VYkpaina
[neruryT npobnem MarepianiozHasctBa HAH Ykpainu VYkpaina
[nctutyt dizuku HamiBnpoBiaHUKIB iMeHi B.€. JlamkaproBa HAH Ykpainu VYkpaina
KaparaHauHCKM TEXHUYECKUI YHUBEPCUTET Kazaxcran
KwuiBchkuit HartioHabHUE yHIBepcuTeT iMeHi Tapaca IlleBueHka VYkpaina
KipoBorpaacekuii HayKOBO-AOCTITHUN €KCIIEPTHO-KPUMIHATICTUYHHUIA HEHTP .
N VYkpaina
MBC VYkpaiau
KbIprei3ckuii Texaudeckuil yauusepcureTr uMenu M.Paszsakosa KsIpreizcran
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Hanmonanenas akanemust Hayk Koipreizckoit PecriyOnmku, maboparopus MAC Kepilcran
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HamionanbHuii aBialiifHui yHiBepCUTET VYkpaiHa
HamionanbHuit TexHiuyHMM yHIBepcuTeT YKpainu "KuiBChbKUi MOMiTeXHIYHUNA Viollhia
iHCTUTYT 1MeHi Irops Cikopcpkoro"

Hanionaneuuit ynisepcutet «KneBo-MorunsHcbka akaaemis» VYkpaina
HanionansHuit yHiBepcuteT «JIbBiBChbKa MOMITEXHIKA VYkpaiHa
HanionaneHuii yHiBepcuTeT kopadbnedyayBanHs iM. anM. Makaposa VYkpaina
Hanionansuuit nentp "Mana akageMis Hayk Ykpainu" Ykpaina
HNY «MuctuTyT siaepHbix nmpodiem» benopycckoro I'ocyaaperBeHHOro PecnyOnuka
YHuBepcurera benapych
Hixuncpkuit gepxaBHUM yHiBepcuteT iMeH1 Muxkomnu ['orons VYkpaina
OﬂgCLKa HaI_IiUOHaJ'IBHa aK.a,Z[el\iIJiSI XapuoBUX TEXHOJNOTH, OechbKHi Vipaita
HAIlOHAJILHUIM TEXHOJIOTIYHUN YHIBEPCUTET

Opnecpkuil 1ep:kaBHUHM €KOJOTIYHUH YHIBEPCHTET VYkpaina
[TominbCchbKUM AEp>KaBHUE arpapHO-TEXHIYHUN YHIBEPCUTET VYkpaina
VYkpaiHcbka akazeMis IpyKapcTBa VYkpaina
VYxpaincbkuii MoBHO-1H(opMmaniitauid pong HAH Ykpainu VYkpaina
Yuusepcurer "Typan" Kazaxcran
VYHiBepcuTeT Aep:kaBHOI PickanbHOT CIyKON YKpaiHu VYkpaina
XapKiBCbKUH HAIliIOHAIBHUI YHIBEPCUTET Pali0CIeKTPOHIKH VYkpaina
XepCOHChKUI Aep KaBHUI YHIBEpCUTET VYkpaina
YopHOoMOpChKUI HalllOHATBHUH YHIBepcHuTeT iM. [lerpa Morunu VYkpaina
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3MCHIIICHHS KOHCHUCTEHIiI B KIHIEBHMH MOMEHT 3amicy TIOpIBHSHO 3 MaKCHMaJbHOI
KOHCHUCTEHIII€10; BAJIOPUMETPHYHA OLIIHKA — IIOIIA JI0 MOYaTKy PO3piukeHHs Ticta [1].

Tabmuus 2 — CTpyKTypHO — MEXaHIYHI BIACTHBOCTI TiCTa 3a JaHUMU (papuHOrpada

XibonekapchKi BIACTHBOCTI OOpOIIHA
On.
IToxa3Huk : (cuma GoporrHa)
BUMIpPIOBaHH .
u (hapuHOTpamMu a Bi X c 3a H
JIMIHHI | OpoIlll | epeaHl | OBUIbHI | M3BKI
Cra0uipHi . > 6 5 3,9- <
CTb ' 7 9-55 A-4 2o 2,5
Pozpimxke OJI. 7 7 1 130
HHSI dap. 0 0-100 | 00-130 -150 > 150
Banopume OJI. 1 4 6 50- 4
TPUYHA OITIHKA npuiagy 00-70 0-60 0-50 40 0-20

HactynmHuM KpokoMm milaHyeThCsi poO3poOKa aNrOpuTMy aBTOMATHYHOTO PO3PAXYHKY
CTPYKTYpPHO — MEXaHIYHUX MOKA3HUKIB TicTa Ta BU3HAYCHHS CUJIM OoporuHa. [le nacts MOXIHUBICTH
peamizaiii aBTOMATMYHOTO YIPaBIIHHA SKICTIO TICTa, IO MPHU3BEAE MO IIJBUILECHHS SKOCTI
KIHIIEBOTO MIPOIYKTY.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU
1. T.€. Jlebenenko, I['.®. Ilmenumnok, H.FO. CokonoBa, Texuonozis xaibonekapcbkozo
supoonuymsa. Ipaxmuxym. Oneca, Ykpaina: «Ocita Ykpainn», 2018, 392c.

VIIK 004.932.2
3AJJAYA KITIACTEPU3ALIUU ITPH PACIIOBHABAHUU MEJUIIUHCKUX CHUMKOB,
MOJIYYEHHBIX METOJI0OM ONTHYECKOMN 9HJOCKOIINN
Ko3aps P.B., HaBpouxknii A.A. (pozitrOn.kozarroman@gmail.com, navrotsky@bsuir.by)
benopycckuii cocyoapcmeennwlit ynusepcumem un@opmamuku u paouoiieKmpoHuKu
(Pecnyonuxa benapycs)

B Oannoti pabome npedcmasnenvl pe3yibmamvl AHAIUZA CYUWECMBYIOWUX HA OAHHbBIU
MOMEHm Memooo8 Klacmepuzayuy OaHHbIX MEeOUYUHCKUX CHUMKO8, NOJIYYEHHbIX MemoooM
onmuyeckol 2H0ocKohuu. Taxoce npeonodcena moougpuxkayus aneopumma Buonvi-/[conca,
VUUMBIBAIOWAS] KIACMEPU3AYUIO.

B HacTosimiee Bpemsi Bce TakkKe AaKTyallbHbl 3a/laud 10 NPUHATHUIO PEIIEeHHH, KOTOpble
3aBUCIT OT TOTO, HACKOJIBKO OOBEKT, PACIOJIOKEHHBIM Ha MEIULMHCKOM H300paKeHUH, OyneT
nojuiexars kinaccupukanuu. K Takum n300pa’keHUsIM MOYKHO CMENIO OTHECTH 3HJIOCKOIMHYECKHE
CHUMKHU.

CriocoOHOCTh pacro3HaBaHMs — 3TO OCHOBHOE CBOMCTBO BCeX OMOJOTMYECKUX CYILECTB.
WHdopmanroHHbIe K€ CUCTEMBI 3TUM CBOMCTBOM HE 00JIaZal0T B TIOJTHOH Mepe, TOITOMY OCHOBOI
anroputMa Buonsl-J[>koHca A1 pacro3HaBaHUs MOJOOHOTO pojia OOBEKTOB SIBJISETCS BbIJCIICHUE
TaK Ha3bIBAEMBIX JIOKAJBHBIX NPU3HAKOB, MPHUCYIIME KaKJIOMY H300paKEHUIO0 U, Jajee,
MOCTEIYIOMEero oOy4eH!0 Ha HUX anroputMa. Taxoke A onpeneseHHs JIOKAIbHBIX MPU3HAKOB
MCIIOJNIL3YIOTCS TAK Ha3bIBaeMbIe KacKaJibl Xaapa, KOTOpble 04eHb 3(PPEeKTUBHO pabOTAIOT B 3a7a9ax
pacnio3HaBanus [1].

CoxpaHeHue MalleHbKUX JIeTaled N300paKeHUs] — UCKIIIOUUTENIBHO Ba)KHAs COCTABIISAIOIIAs
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IpU TEHepaluu H300paXeHH Kak B TpeXMEepHOW rpaduke, TaKk U TMPH Paclo3HABAaHUU
n300paxeHuii. Pazymeercs, SHIOCKONUYECKUE CHUMKHA HE SIBISIOTCS HMCKIIOUEHUEM, TOCKOIBKY
00paboTKa TaKMX U300PAKEHUI BBIMTOIHSIETCS IIPU MIOMOIIK METOa CKoJb3siero okxHa U [2].

[TockonbKy HCKOMBIM OOBEKT B €r0 HM3HAYAJIbHOM COCTOSSHUM MOKET UMETh Pa3IMYHbIN
MacmTad, He0OXOAUMO BBITIOJHUTH MOKMCK 3TOr0 00BEKTa ¢ MpHU3HAKAMU Pa3IMYHOTO MaciiTada.
DTO TO3BOJUT BBIMONHATH OJHOTUITHBIC BBIYMCICHUS HA Pa3HBIX OO0JACTAX HCKOMOTO
M300paxKeHus, a TAaKXKe Ha Pa3IMYHBIX MaciiTabax ero Mpu3HaKoB.

OpHako uCHoONb30BaHUE MeTona Buonbl-/[)koHca B COYETAaHMHM C METOJOM CKOJIB3SIIEro
OKHa MMEET PsJl HeJOCTAaTKOB. [ TaBHbIE M3 HUX: AJIUTENbHOE BpeMsi 00ydyeHUs Mpu oO0paboTke U
00JIbIIIOE KOJMYECTBO PACIOJOKEHHBIX NPYr K IPYry pe3yiabTaToB (MpUYMHA B TPUMEHEHUU
pa3IMYHBIX MAacHITa0OB M METOJa CKOJB3SIIET0 OKHA). B kadecTBe MeToAa pacrno3HaBaHUS
HHIOCKOMUYECKUX CHUMKOB HCIIOIB3yeTCsl METO] paciio3HaBanusi Buoinbl-J»oHca.

JIaHHBIH ANTOPUTM aHATH3UPYET KXY 00JacCTh M300paKCHHUSI M HAXOJIUT OJHO3HAYHOC
pelieHrne 0 TOM, TMPUHAMJICKHUT JTU UCKOMBIM 0OBEKT K paccMaTpuBaemoin oOmactu. Te obmactu,
KOTOpBIC TIPOIILIN Yepe3 BeCh KacKaJl, MOXKHO KJIACCH(PUITUPOBATH TOJBKO TOIJIa, KOTJa KOPPEKTHO
OyayT knaccuuIMpoBaHbl Bce ux mpeueneHTsl [3]. OTknaMk Takoro mpusHaka fj(x) MoxkHO
BBIUMCIIUTh KaK Pa3HOCTh MHTEHCHBHOCTEH MUKCENelW Kak B CBETJION, TaKk U B T€MHOM oOMacTsx.
Baxxno orMeTuTh TOT (pakT, uTo Oa30BBI ANTOPUTM OMEPUPYET TAKUM IMOHSATHEM, KaK claObIit
kinaccudukarop hj(X), KOTOpbI MOYKHO BBIYUCIUTH CIICTYIONUM 00pa3oM:

ho(x) = {1: P fi(x) < Pﬂj}
] 0, nHaYe 1)

B j1aHHOM BbIpaXkeHWH HapameTpoMm PJ siBjisieTcs mapuTeT, a HapameTpom 6; sBisercs
rpanuuna. OIIHaKO BaAXXHO OTMCTHUTHL, 4YTO OKOHYATCIBHBLIM SABJISACTCA PCHICHUC, IMPUHATOC Ha
OCHOBaHHMH CHJIBHOTO KJacCU(pHUKaropa, 3HAYeHHE KOTOPOrO pPACCUUTHIBACTCS —CIICAYIOIINM
obpa3zom:

T

T
1
H(x) = LZ athj(t)(x) 2 EZ ag

t=1

2)
0, uHaue

OpHako JaHHBIM METOJ MMEET OJMH CYIIECTBEHHBIH HEAOCTATOK: pe3yabTaT pabOThl TaHHOTO
MeTOJla — OFPOMHOE KOJIMYECTBO JIAHHBIX, KOTOPOE 00YCIOBIECHO MPUMEHEHHUEM CKOJIB3SIIEro OKHA
U crienuHUKON caMOro 3HAOCKOMMYECKOT0 CHUMKA.

IlosrToMy 11eABI0 HacTosiel paboThl cTanma pa3paboTka Hawmbonee >(PQPEeKTHBHOTO METO.aA,
KOTOPbIi 0OBeAMHWI Obl OOJBIIOE KOJWYECTBO pa30OIIEHHBIX TaHHBIX, IMOJYYECHHBIX Ha 0a3ze
anroputMa Buombl-/>koHca U aHanM3a MOJIYYEHHBIX pE3yJIbTaTOB IpPU IIOMOIIM METOJOB
KJIACTEPU3ALINN.

B opuruHaibHOM MeTO/l€ pEUIeHHE O TOM, COJEPKUTCS JIM OCHOBHOH OOBEKT B
paccMaTpUBAaEMOM CKOJIB3SIIIIEM OKHE, MPUHUMAEeTCsl OJHO3HAyHOe pemieHue. JInbo o0bekT
NPHUCYTCTBYeT, 100 HeT. JlaHHOe pelieHHe NPHHUMASTCS Ha OCHOBaHWMU (opMynbl  (2).
Monudukariis 3aKII04aeTcss B JPYTOM «HEYETKOM» MOAXO0AE, CYTh KOTOPOrO B TOM, YTO PE3yibTatT
OyJeT «HEYeTKUM» U Ha €ro OCHOBE MOXKHO OyJIeT MPHUHSTH JAPYroe pelieHue (pelieHue sBisercs
HEO0/THO3HAYHBIM).

B mnpoBenmeHHBIX oOmbITax OBUIO OOHApY)KEHO, YTO TpH 00pabOTKE METUIIMHCKUX
M300paXEHUI B HEKOTOPBIX YCIOBUSIX anropuTMoM Buosnbl-J[>koHca mpUHUMAIOCh pElIeHHE O TOM,
YTO MCKOMOTO OOBEKTa HET Ha TEKYIIEM CKOJB3SIIEM OKHE, B TO BPEMs KaK B PEalbHOCTH OOBEKT
CYIIECTBOBAJL.

OcHOBHast wWjaes 3aKIIOYaeTCss B  «HETOYHOM» OLIEHKE HaxXOXKIEHHs OO0bEeKTa B
paccMaTpuBaeMoii 00JIacTH.
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Wnest mpeuios)KeHHOTO0 METoJa 3aKIIYacTCss B MPOBEPKE M MOJTBEPIKACHHH CIICIYIOIICH
THIIOTE3bl: TPH YMEHBIICHHM IOpOra cpadaThiBaHUs AITOPUTMA PACIO3HABAHMS U IPUMEHSS
JIAHHBIA METOJ| KITaCTepPH3alui OOBEKTOB CTAHOBUTCS BO3MOXKHBIM YAYYIIUTH 3PPEKTUBHOCTH €r0
pacro3HaBaHHsI.

JIns cpaBHEHHS TPAJAUIMOHHO HCIOJB3YIOTCS CTATUCTUYECKUE KPUTEPUH, B YaCTHOCTH, L
pacnpenenenue (0oyiee u3BecTHOE, Kak pacnpenencHne CTprogeHTa) [4].

Takke B HCCIIEIOBAHUU HCIOJB3YIOTCS KPUTEPHUH OIIGHKH W OyIeT MPEUIOKCH HOBBIM
KpUTEpUil Ha 6a3e aropuTMOB dTaNoHHBIX JaHHbIX (Ground Truth) u snemenToB ROC-ananusa (the
Receiver Operator Characteristic). O6a >Tux MeTojaa NMpeACTaBISIOT COOOW ammapaT JUIs aHaIn3a
Ka4yecTBa MOCTPOCHHBIX MOJIENICH, a TaK)Ke aKTUBHO HCIIOJB3YIOTCS ISl TIOCTPOSHHS MOJelei B
MEUIIMHE U TIPOBEACHUS KITMHUYECKUX UCCIICOBAHHN.

Takke mnpu 5TOM cileQyeT OTMETHTh, YTO TIapaMeTpbl B alrOpUTME  KIACTEPH3aLUH
MOoA0UPAIOTCS SIMITUPUUECKH.

Takke, TpOBEAsS CEPHIO DKCIEPUMEHTOB ObUT Cc(HOPMHPOBAH CIEAYIOIMH Tpaduk
3aBUCHMOCTH, TI0 KOTOPOMY ObLIa TOYHO OIpe/iesieHa ONTUMAaJIbHAs Mapa 3HAYCHUI sl aliropuTMa
KJIacTepH3alud MpH 00pabOTKe MaHHBIX MEIUIIMHCKUX H300paKEHHH (& MMEHHO KOJHUYECTBO
cocelieif, MHUHHUMAaIbHOE PACCTOSHHE MEXIy COCCIIMH) M NPOWUIIOCTPHPOBaHA 3aBUCHMOCTH
Ground Truth B 3aBucuMOCTH OT TOpora M napamerpa kKiaacrepusaiui. JaHHbli rpaduk n300paxeH
Ha pUCYHKe 1.

pacdnk 3aBucumocTy GroundTruth B 3aBMCUMOCTM OT Nopora W NapaMeTpa KaacTepusauuun

&S S8

T T T
0.50 0.75 1.00 1.25 150 175 2.00 2.25 2.50

Puc. 1. I'paduk 3aBucumoct Ground Truth B 3aBUCHMMOCTH OT TIOpPOTa U MapaMeTpa
KJIacTepU3aIin

Taxoke, y4uTbIBas BEPOSITHOCTb JIO)KHOTO cpalaThlBaHUs, IpEICTaBIeHHOro B Tabm. 1,
HEO0O0X0IMMO BBIOPATh NOAXOSIINE TApAMETPBHI.

Tabmuma 1. BeposTHOCTB JT0KHOTO cpabaThIBaHUS B 3aBUCHMOCTH OT ITOPOTa.

Iopor anropurma | 0,80 | 0,82 | 0,85 (0,89 091| 093 { 095|097 099 | 1
pacro3HaBaHMs
BepostHoCTh

JIO’)KHOTO cpabaThIBaHMS 8% | 7% | 8% | 4% | 1% % % % % | %

102



Martepianu koHpepeHiii «[HpopmarltiitHi TexHOIOTIT 1 aBTromMaTu3aitis - 2021»

B nanHoO# cTatbe uccnenoBana 3(HEKTUBHOCT MCIIONB30BaHMs anroputMa Buosbi-/xoHca
JUTSL PACTIO3HABAHUS MEIUIIMHCKUX W300paxenwid. OmpeneneHo, 4To MPU HCIOIB30BAHHH 3TOTO
METO/a TMPH paclO3HABAaHUU U 00pabOTKE METUIIMHCKHUX H300paKCHUH HEOOXOIMMO OO0JIbIIOe
KOJIMYECTBO BBIXOJHBIX JAHHBIX aJITOPUTMAa PACIIO3HABAHWUS W JUTUTEILHOE BpeMsi paboThI,
TpedyeMoe st 00ydeHHs. Y CTAaHOBJICGHO TO, YTO WCIIOJIb30BaHHE HOBOTO KPUTEPHsS OLCHKU JAeT
OJTHO3HAYHBII OTBET O MPHUHAJICKHOCTH PACCMATPUBAEMO 00JIACTH K HICKOMOMY OOBEKTY.

[TomydeHHbIE pe3yibTaThl yOEAMTENBHO TIOKA3alM, YTO MpeUIoKeHHas MomupuKamnms
anroputMa Ha 58% sddexTuBHEe 6azoBoro anroputma Buonbi-J[>)koHCa CripaBiseTcs: ¢ OMIMOKaMu
1 pona u Ha 77% sddexTuBHEE CrIpaBiIsIeTCs ¢ OIIUOKaMH 2 poja.

Crucok UCOIb30BaHHON JIUTEPATYPhl
1. Viola P., Jones M.J. Robust real time face detection // International Journal of Computer Vision.
—2004. -V.57. —Ne 2. — P. 137-154.
2. T'oncanec P., Byac P. Lludposas o6pabotka nzobpaxkenuii. — M.: Texnocepa, 2005. — 1072 c.
3. Mecrenkuit J.M. MaTtemaTnueckue MeTOAbl pacno3HaBaHusi 00pazoB. — M.: MI'Y, BMuK,
2002-2004. — C. 20-24.
4. lanupo JI. Komnstotepuoe 3penue / JI. lllanmupo, 1. Crokman. — M.: U3a. Jdom «JlabopaTtopus
3HaHuiy, 2015. — 763 c.

YAK 330:658.51
MEXAHU3ALUA U (MJIN) ABTOMATU3AILIUA TEXHOJTOT'MYECKHUX
HNPOLHECCOB: TEOPETUYECKHUE HAYAJIA
Koxuno H.II. (kohno_@tut.by)
benopycckuii 2ocyoapcmeennulit yIkonomudeckuu ypusepcumem (Pecnyonuxa benapycs)

IIpoyedypa mexanuzayuu u (Wiv) agmomamusayuy — WUPOKO PACNPOCMPAHEHHOE BNICHUE 8
APOU3800CMEEHHOU OesMeNbHOCU DOTLUUHCIMEA CIPAH. DKOHOMUYECKAs Yeleco0Opa3HoCny ee
00cmu2aemcst npu 3ameujeHuu OetiCImeULl 4el06eKa Ha Oeicmeust MAuuHbl ¢ Yobleaiowei omoayell.
HUmenno maxoii xapakmep omoauu NPOAGIAICS 8 MOMEHM 3aAPOACOCHUs MeXaHusayuu u (uiu)
asmomamuzayuu _8Cied 3d B03HUKHOBCHUEM Manypaxmypro2o npoussoocmea. Coomuouienue
uzoepoicek  08yX U008 mMpyoa 6 NPOMBIUIEHHO pPA38UMbIX CMPAHAX NOOMBEepHcOaem
NPABOMEPHOCHIL NPEOTIONCEHHBIX 8bl800S.

[Ipouieccrl MexaHM3auy U (MJIM) aBTOMATU3ALUKA TEXHOJIOTMYECKUX MPOLIECCOB MPUTIOKUMBI
K JTI0OBIM TEXHOJIOTHSM, B TOM YHCIIEe MH()OPMAITMOHHBIM, IU(POBBIM, YIIPABIECHUYECKUM.

boiTyromee celiuac MHEHuME O TOM, 4YTO MAaIIUHbBl ObUIM HCTOPUYECKH CO3JAHbI JUIS
YMEHBILICHUSI HANPSKEHHOCTH TpyZJa 4eJIOBEKa, CTPalaeT Cepbe3HOM HEeTOYHOCThIO. lIpocTeiimme
COOOpaKEHMSI YKOHOMHUYECKOW BBITOJTHOCTH, TOBOPAT O TOM, YTO B TaKOM CIIydae K HM3AEpKKaM
KUBOTO TPyZa (Tpy/Ja ueiaoBeka) J0OaBISIOTCS U3IEPIKKU MPOILIOTo Tpyaa (AeicTBUS MaIIHH).

Hagexaa Ha mpucyTCTBHE 3KOHOMHUYECKOW 11€7€cOo00pa3HOCTU MPU MEXAaHU3AlMU U (WIIH)
aBTOMATHU3AllMM BO3HHMKAET TOJIbKO B TOM Cilyyae, KOrja IPOBOJUTCS 3aMEIIECHUE JEUCTBUI
YeJloBeKa Ha JIEWCTBUS MalllMHbl. VIMEHHO TakOBO Ha3HAueHUE TEXHOJIOTMYeCKHMX MamuH. Kpome
TOIO, YMEHBUIEHUE H3IEPKEK JKUBOIO TPyAa JOHKHO TMPEBHIIATh YBEIWYEHUE WU3ACPKEK
MPOLLIOTO TPYAA, TO €CTh CIAEAYET 3aMEeIIaTh JOPOroi )KMBOM TPyl HA HE JOPOTOM MPOLIIBIM.

B BrIlIe pHUBEIEHHBIX PACCYKACHUSIX, U 9TO OYEBUIHO, PeUb UJIET 00 YACIbHBIX H3AEPKKAX
TpyJda, TO €CTh M3IEpPKKaX OTHECEHHBIX K EIUHUIE pe3ysbraTa (€JuHHUIE MNpoayKuuu). B
MPOTUBHOM CITy4ae HapyIIAETCs CTPOrOCTh 00CYK/1aeMBIX OLIEHOK.

JUid  HarisIHOCTM TPU  M3BECTHBIX JONYLIEHUSAX MPOBENEH alreOpandeckuil aHaius
po0JIEMBI IOCPEACTBOM H300pakeHUss (YHKIMKA yAeIbHBIX u3epkek Tpyna [1]. Ha pucynke 1 B
koopauHarax usaepxkku tpyna (Txk, Tno, Te, rne Tax — u3gepkku kuBoro Tpynaa, Tn - U3gepxKku
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3inuenko Ipuna IBaniBHa, mupekrop HaykoBo-texHiunoi O6i0miorekn OHAXT, Opnecbka
HAI[IOHAJIbHA aKaJAEeMisl XapuOBUX TEXHOJIOTIH, YKpaiHa

HNBaxuoB Ouer CepreeBu4, maructpant, Y HuBepcutet “Typan”, Kazaxcran

HckaxoB Kasuzatr TakyagunoBmy, 1.¢-m.H., mnpodeccop kadeapst MBT, Kaparamaunckuit
TeXHUYECKU yHHBepcuTeT, Kazaxcran

HcmanaoBa Paysa TonbTaeBHa, K.T.H., YHuBepcurer “Typan”, Kazaxcran

IBanoB Maxkcum CepriiioBuu, waructpant, OJeCbKHUW HAI[IOHAIBHUM TEXHOJOTTYHHMA
YHIBEpCHUTET, YKpaiHa

IBanosa Jlinia BikropiBHa, k.1.H., tupextop BCII «OT®K OHAXT», Ykpaina

IBanoBcbka Kceenisi AmnaroaiiBHa, cTyneHTKa, XapKiBCbKUII HAI[lOHAJIbHUI  yHIBEPCUTET
panioeneKTpoHIkU, YKpaiHa

Lnpsimyx I'mi6 KoncrsinTuHOBMY, cTyneHT, OnechbKkuil Jep)KaBHHM CKOJOTIUHUN YHIBEPCHUTET,
VYkpaina

KaBepuncbknii  Baaguciaa  BosoaumupoBu4, K.T.H, C.H.C., IHCTUTYT  mpoOnem
Mmarepiano3naBctBa HAH Vkpainu, Ykpaina

Kagka Ouiekciii OjiekcanapoBuy, acrtipanTt, BiHHUIIbKUI HAIllOHATHHINM TEXHIYHUN YHIBEPCUTET,
VYkpaina

Kaszanues UBan I'aBpunoBuy, a1.¢-M.H., crapmuii Hayunbiii coTpyaaux UBMuMI'U, Kazaxctan
Kum Exarepuna PomanoBHa, K.T.H., accoim.mpodeccop xadeaps «MHbopmannoHHbIe
TexHoJorun», YHusepcutet “Typan”, Kazaxcran

KipeeB Irop AmnarouiiioBuy, K.T.H, JAOleHT, JlepkaBHuii yHIBEpCUTET I1HTENEKTYaIbHUX
TEXHOJIOTIH 1 3B’513Ky, YKpaina

Kipis3i Irop IlerpoBuy, marictpant, [lep>xaBHuii yHIBepcuTeT «O1echbka MoJiTeXHIKay, YKpaiHa
Koobiiunckas Haranbs HukosiaeBna, meromuct ornena umHpopmarusanuu, ['YO "MuHckuit
TOpPOJICKOM MHCTUTYT pa3BuTHs oOpazoanus", PecnyOnmka bemapych

KoBanenko Ouena OuaekciiBHA, K.T.H, OOIEHT, BIHHUIBKHN HAIIOHAIBHUA TEXHIYHHUI
yHiBepcUTeT, YKpaina

Ko3noBa Enena MBaHoBHA, K.(h-M.H., NOLEHT, belopycckuil rocynapcTBeHHBI YHUBEPCHUTET,
Pecny6onuka benapych

Ko3y6 Oxcana OueroBna, OiOmiorekap, HaykoBo-texuiuna 0i0mioreka OHAXT, Opecbka
HalllOHAJLHA aKaJIeMisl XapUOBHUX TEXHOJIOT1H, YKpaiHa

Konn Anapiii MuxaiijoBu4, oktop dinocodii, gorent, HarioHanbHUN TEXHIYHUA YHIBEPCUTET
«XapKIBCHKUH MONITEXHIYHNAHN 1HCTUTYT», Y KpaiHa

Kopanrs Biaagummup BanepseBnu, unxenep, benopycckuil rocynapCTBEHHBIN YHUBEPCHTET,
Pecmy6ika benapychk

Kopxak Buxkropusi AnapeeBHa, acniupaHTka, benopycckuil rocyaapcTBEHHBIH YKOHOMUYECKUI
yHHUBepeuTeT, Pecnnydnuka benapyce

Kopcyncbka Hanisa OsciiBHa, 1.¢-M.H., npodecop, TpoBiIHUN HAYKOBHM CHIBPOOITHUK BiIILTY
¢bi3ukM 1 TEXHOJIOTii HAIIBIPOBIJHUKOBUX CTPYKTYp Ta CEHCOPHHUX CHCTEM, [HCTHUTYT (i3uKu
HariBnpoBiHKKIB iM. B.€. JlamkaproBa HAH Ykpainu, Ykpaina

Kopsikun Cepreii Bnagumuposuy, aciupant, HAH KP UMA na6opatopus M1C, Keipreizcran
Kocoaan AnaroJiii IBanoBuy, n.¢-m.H., mpocdecop, 3aBinyBau kadenpu, IBH3 «Vkpaincbkuit
JepKaHUK XIMIKO-TEXHOJIOTIYHHIA YHIBEPCUTET», Y KpaiHa

Koriuk [diana OnexcanapiBua, sukiajgad, BCII «OTOK OHAXT», Ykpaina

Kotauk Cepriii BanenTuHoBU4, K.T.H, goneHT, OaeChbKHil HAI[IOHATBHUA TEXHOJIOTIYHUN
yHIBEpCUTET, YKpaiHa

Kpacnienko Haranisn BosoammupiBHa, 3aBimyBau naGopaTopii aHamiTHKO-iH(pOpMaLIHHUX
texnouoriii, BCII «Onecbkuit Texniunuii paxosuit koiemxk OHAX Ty, Ykpaina
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Kpectssinnoas JIro6os FOpiiBHa, K.T.H, A01EHT, KadeIpu MPUKIATHOT JIHTBICTUKH, BoTuHCHKMIA
HalloHAIBHUH yHiIBepcuTeT imMeHi Jleci Ykpainku, Ykpaina

KpuBuenko AHacracis AHatoJiiBHa, Bukiagad, BCII "Opecbkuii TeXHIYHMNA (HaXOBHH KOJIEIK
OHAXT", Ykpaina

KpuBuenko IOpiii BiktopoBuu, Bukimamay, BCII "Opeckkuii TexHIYHUN (PaxoBHil KOJIEIK
OHAXT", Ykpaina

Kyoko Cepriii IOpiiioBuu, ctynent, HamionanpHuil yHiBepcHUTET KOpaOiaeOyayBaHHS iM. aJM.
Makaposa, YkpaiHa

KyapsimoBa Ajbona BagumiBHa, K.T.H., cTapmuii BUKIaga4, YKpaiHChbKa akajeMis APYKapCcTBa,
VYkpaina

Kynyn Tersina BacuaiBaa, x.T.H., BCII ""Onecbkuii texniunuii ¢axoBuii komemx OHAXT",
VYkpaina

Kynpeitunk Augexcanapa CepreeBHa, CTyJeHTKa, benopycckuil rocy1apCTBEHHbIA YHUBEPCUTET
nH(MOPMATUKH U paauo3IeKTpoHuku, Peciyonuka benapychb

JlaBpenuyk Caitiiana BacuaiBaa, k.T.H, 1goueHt, JIynpkuil HaiOHAIBHUN TEXHIUHUN
YHIBEpCHUTET, YKpaiHa

JlakTionoB IBan CepriiioBuy, a.1.H, noueHt, JIBH3 «/lonenpkuii HamioHAIBHUA TEXHIYHHI
YHIBEpPCUTET», Y KpaiHa

JlaktionoBa I'anna AmnartouiiBHa, acucteHT, J[BH3 «JloHenpkuii HAMIOHATBHUNA TEXHIYHUN
YHIBEpCUTET», YKpaiHa

JledeneB BaagucaaB AwnpapiiioBuu, acmipant, JIBH3 «J/loHenpkuii HAMIOHATHLHUN TEeXHIYHHUN
YVHIBEpCUTET», YKpaiHa

JleBincbkuii Basiepiii MuxaiiiioBu4, x.T.H, gorneHr, Omecvkuii Hamionaneauii TexHONIOTTYHUAN
VYHiBepcureT, YKpaina

JleBincbkmii Makcum BagepiiioBu4, K.T.H, moueHt, HamionambHuii yHiBepcuteT «Ojechka
MOpCBKa akajeMis», YKkpaina

Jlucenko Hatans OuaekciiBHa, acucrent, Oiechbka HallioHadbHa aKaaeMisi XapuoOBUX TEXHOJIOTIH,
VYkpaina

Jlimuna Banepiii OJjekcanapoBu4, K.T.H, [I0HEHT, JIynpkuili HaMiOHANBHUNA TEXHIYHUN
yHIBEpCUTET, YKpaiHa

Jlimuna Haranxisa MukoJiaiBHa, K.T.H, HOICHT, JIYITbKuii HaIllOHATHHUI TEXHIYHUN YHIBEPCHUTET,
VYkpaina

Jlimunceka Jlrwamuiaa BpouiciasiBHa, 1.7.H., npodecop, BiHHUIIbKHI HAllIOHATBHUN TEXHIYHUN
yHIBEpCUTET, YKpaina

Ma3zyp Ouaer BirasaiiioBu4, ctyneHT, BiHHUIBKHI HAlIOHAIBHUNA TEXHIYHUNA YHIBEPCHTET,
VYkpaina

Maiibopona Boaoaumup OuiekcanapoBuy, marictpaHT, JlepkaBHuii yHiBepcuteT «Ojechka
MOJIITEXHIKaY, YKpalHa

Maiinanwk Bogoammup IlaBioBuY, K.T.H, JOIEHT, BiHHUIBKUI HallOHAJLHUNA TEXHIYHHUMA
YHIBEpCUTET, YKpaiHa

ManaxoB Kupuio CepriiioBuy, HaykoBuil criBpoOiTHUK, [HCTUTYT KibepHeTnkn HAH Ykpainu,
VYkpaina

ManaxoBa Hajis I'eopriiBua, cryaentka, HamionanpHuil yHiBepcuTeT kKopabineOyayBaHHS iM.
agM. MakapoBa, YKkpaiHa

Mapuyk Haranis AnartoJiiBHa, K.¢-M.H., 10o1eHT, [loainbcbkuil AepkaBHUM arpapHO- TEXHIYHUN
YHIBEPCHUTET, YKpaiHa

MartsiiB IOpiii SIpociaBoBuy, 1.1.H, npodecop, JIynpkuii HalliOHATEHUN TEXHIYHUI YHIBEPCUTET,
VYkpaina

MameBckass Oxcana BuaguMupoBHA, K.3.H, JIOLUEHT, benopycckuii rocyaapCcTBEHHBIN
yHHBEpcUTeT, Pecydnuka benapych

Meabnuk Jlenuc OJiekcaHapoBUY, CTY/ICHT, BIHHUIIbKMIA HAIIOHAILHUN TEXHIYHUI YHIBEPCHUTET,
VYkpaina
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Meabanuyk Jlrogvmuiaa FOQpiiBaa, k.¢h-M.H., T01EeHT, Kadeapa MaTeMaTHKU, (I3UKH Ta EKOHOMIKH,
Hixuncekuit nep:xaBHui yHiBepcuteT iMmeHi Muxomu ["oromns, Ykpaina

Meabauuuyk Ouiekcanap BoaogumupoBuu, 1.¢-M.H., npodecop, MPopeKTop 3 HAYKOBOI poOOTH
Ta MIKHApOJHUX 3aB’s13KiB, HDKMHCHKMI Aep:kaBHUH yHiBepcuTeT iMeHi Mukosu [oromns, Ykpaina
Meuunckuii Burtamuii AjekcanapoBu4, K.Q-M.H., BeIyIIUA HAy4dHbIM coTpymaHuk, HHUY
«MuctutyT sanepHeix npobiem» benopycckoro I'ocynmapcTBeHHOro yHuBepcuteTa, PecryOnmka
benapych

Muxagiok Exatepuna BuaaammupoBna, mnpenogasarens, ¢umman BHTY  «Munckuit
roCyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN KOJIIEHK», Pecriydnuka benapych

Muxagrok Mapuna BajgenTuHoBHA, 1penogaBsarenb, benopycckuii  rocyaapCTBEHHBIN
SKOHOMUYECKUI YHUBEpPCUTET, PecniyOnuka bemapych

Mommna Jligis JleoniniBHa, marictpant, Onecbka HalliOHaIbHA aKaaeMis XapuOBUX TEXHOJOTi,
VYkpaina

Myxamer:kanoBa buryas OukabdaeBHa, a0kTopaHT, KaparanauHCKMM — TEXHHYECKUI
yHuBepcuteT, Kazaxcran

HaBpouxkuii Anaroauii, x.¢p-m.H., goueHt, YO benopycckuii rocymapCTBEHHbII YHHUBEPCUTET
MH(OPMATUKU U pauo31eKTpoHuKH, Peciybnnka benapych

Hangyrenko Makcum BikTopoBu4, K.T.H., C.H.C., YKpaiHCbkuii MOBHO-iH(pOpMariitHUii GHoHT
HAH VYkpainu, , Ykpaina

Haypsbi36aeBa I'yabnapa KagbipOekoBHa, cTapiinii npenogaBareib, AJIMaTUHCKUM YHUBEPCUTET
SHepreTuku u cBs3u uMm. I'. Jlaykeesa, Kazaxcran

Heninbko Oabra BonogumupiBua, acuctent, Jlylpkuil HalloHaNTbHUN TEXHIYHUN YHIBEPCHUTET,
VYkpaina

Hemuposcbka Oxkcana BikTopiBHa, K.€.H, JOLEHT, YHIBEPCUTET JepKaBHOI (PicKaNIbHOI CITy:KOU
Vkpainu, YkpaiHa

Heuaxin Baamguciaas BosiogumupoBu4, acmipadt, YopHOMOpPCHKUIT HaIllOHAIBHUN YHIBEPCUTET
im. [lerpa Morunm, Ykpaina

HenoB Ouexciii JleonimoBu4, K.T.H, crapmmii BUkianad, Ojechbka HaI[lOHAJIbHA aKajeMis
Xap4yoOBUX TEXHOJOTIH, YKpaina

Hueranun Acxat KynaiibeprenoBud, Maructpant, YHusepcuteT “Typan”, Kazaxcran
HoBoceabueB Asiexceil JleonuaoBu4, Mmaructpant, ¥ HuBepcuteT “Typan”, Kazaxcran

Ouneiinnk Banentun I'ennagmeBuu, Maructpant, ['ocynapcrBeHHbIN yHuUBepcuTeT «Onecckast
MOJUTEXHUKaY, YKpaiHa

OuabmeBcbka Oubra BojaoaumupiBHa, K.1.H, 101eHT, , OlechbKa HalllOHAJIbHA aKaJIeMis Xap4OBHX
TEXHOJIOTIH, YKpaiHa

Opas3 Beiiim0er EpMexkyibl, Mmaructp, YHusepcuret “Typan”, Kazaxcran

OpaoBcbkuii JImurpo JleoHimoBu4, K.T.H, OmeHT, HamioHanmbHWUN TEXHIYHHN YHIBEPCUTET
«XapKiBChbKUI MOTITEXHIYHUM IHCTUTYTY», YKpaiHa

IMaBaoB Ounexcanap BsvecaaBoBuy, ctyneHT, Onecbkuil HalllOHAJBHUN TEXHOJIOTTYHUI
YHIBEPCHUTET, YKpaiHa

ITaxk fAlna AngpeeBHa, maructpant, YHuBepcuteT “Typan”, Kazaxcran

IManamapuyk €Bren AHATOJNIHOBMY, K.T.H, JOICHT, BIHHUIbKMIA HAIlIOHAIBHUH TEXHIYHHMA
yHIBEpCUTET, YKpaiHa

ITanepunxk BagenTnn BuaaguMupoBu4, K.X.H, [OLEHT, benopycckuii rocynapCTBEHHbIN
SKOHOMUYECKUM YHUBEpCUTET, PecniyOnuka bemapych

Ilerpenxko Mukosaa I'puropoBu4, 1.T.H, C.H.C., TIPOBIJHUI HAYKOBWIl CHIBPOOITHUK, [HCTUTYT
kibepueTnku iMmeHi B.M. I'mymkoBa HAH VYkpainu, Ykpaina

ITix Ipuna BceBoJsogiBua, 1.1.H., mpodecop, YkpaiHchbka akajaeMmis IpykapcTBa, HarioHanbHMiA
yHiBepcHTeT «JIbBIBChKA MONTITEXHIKa», YKpaiHa

HoBammmes Buagumup HwukosaeBu4, K.X.H, BEAyIIUA HHXKEHEP-XUMUK, HWHOCTPAHHOE
NPOU3BOJICTBEHHOE YHUTApHOE Mpennpusatue «Mea-unrepract», Pecybnuka benapych
IMoBctsina HOgain  ChnaBomupiBHA, K.T.H, JOIEHT, JIyIlbkuili HallOHATPHUNA TEXHIYHHUMA
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yHIBEpCUTET, YKpaiHa

Ipuxoaniok Birajiii BanepiiioBu4, k.T.H., c.H.c., HamionanpHuii nentp «Mamna akaaeMis HayK
VYkpainu», YKpaina

Ilynuenko Haranis OueriBHa, K.T.H, 1o1ieHT, OIECbKUI TEpKABHUM €KOJOTIYHUN YHIBEPCHUTET,
VYkpaina

Po3opinos I'eopriii MukoaaiioBu4, 1.T.H., podecop, HamioHanbHMil TEXHIYHUI YHIBEPCHUTET
VYkpainu "KuiBcbkuii nosmiTexHiunuil inctutyT iMeHi Iropst Cikopebkoro", Ykpaina

Poman Ko3zaps, actiupant, YO benopycckuit 'ocynapctBennbiit YauBepcuter MHGoOpMaTuKu u
Pagnosnextponuku, Pecriybnnka benapych

Pomanok Oxcana BojsoaumupiBua, K.T.H, noneHT, Binmnunbkuit HamionanpHuit Texniunwmii
VYHiBepcutet, YKpaina

Pomaniok Ogaexcanap HukudopoBuy, 1.1.H., mpodecop, BiHHUIBKIIA HaiOHATEHUH TEXHIYHHAN
YHIBEpPCHUTET, YKpaiHa

Pab6ikina Jlap’s OuaeriBua, wmaructpant, [lonOacbka nep)kaBHa  MalIMHOOY/IIBHA aKajeMis,
VYkpaina

Cakamok Ouexciii FOpiiioBu4, acmipanT, Oecbka HalioHAIBHA aKaJieMisl XapUOBUX TEXHOJOTIH,
VYkpaina

CaxapoBa Cgitiiana BasepiiBHa, k.T.H, fomeHt, Onechbka HalllOHaJbHA aKaaeMisl Xap4YOBHX
TEXHOJIOT1H, YKpaiHa

CeniBanoBa Agua BiraniiBua, x.T.H, noment, Opjechbka HallOHATbHA aKaJeMis Xap4yOBHX
TeXHOJOriH, YKpaiHna

CenbkiBebkuii BeeBosiog MukoaaiioBu4, 1.7.H., mpodecop, 3aBinyBad Kadeapu KOMITIOTEPHUX
HayK Ta iH(QOopMaLiifHUX TEXHOIOTIN, YKpaiHChKa akajieMist ApyKapcTBa, YKpaina

Cupenko Aunexkcanap WBanoBuy, crapmmid  Bukimanad, Opnecckuil  HalMOHAIbHBIN
TEXHOJIOTUYECKHI YHHUBEPCUTET, Y KpaiHa

Cipuenko IBaH AHaTOJili0OBUY, acCHipaHT, HAIIOHAILHUN TEXHIYHUN YHIBEpCUTET YKpaiHU
"KuiBcbkuii mosniTexHiyHUHN 1HCTUTYT iMeHl Iropst Cikopcekoro", Ykpaina

CrkaxoBcbkuii FOpiii MuxaiijioBu4, .1.H, noueHT, Onecbkuii Hamionaneauii TexHOTOTIYHUN
VYHiBepcurter, YKpaiHa

Ckpuran Bukropusi AHJapeeBHA, acCUCTEHT ~ Kadeapbl ODKOHOMHYECKOW WH(OOPMATHKH,
benopycckuii rocynapcTBeHHBIN YHHBEPCUTET MH(POPMATUKU M PaJMO3JIEKTPOHUKH, PecryOnmka
benapych

CvmupnoBa Hartaibsi AHATOJIbEBHA, MArucTp, CTApIIMi MpernofaBaTelb Kadeapbl 3aliuThl
nHpopmanuu, benopycckuii rocyaapcTBEHHBIM YHUBEPCUTET HHPOPMATHKU M PATUOIEKTPOHUKH,
Pecniyonnka benapych

Co0oab Astekcanap MuxaWjloBUY, MarucTp, CTapliuid [OpenojaBarenb, benopycckuit
rocyJlapcTBeHHBIN YHUBepcHuTeT, Pecniyonuka benapych

CoxosioBa Oxcana IlerpiBHa, crapmmii Bukiamgad, OAeChbKUN HAIlOHAIBHUN TEXHOJOTTUHUN
YHIBEpPCHUTET, YKpaiHa

Copoka Cepriii KOpiitoBuy, marictpant, BiHHUIBKHUN HalllOHAIbHUM TEXHIYHUI YHIBEPCUTET,
Ykpaina

CreodynoB Cepreii CTenanoBu4, 1.M.H., mpodecop, 3aBEYIONTUN OTAEIOM 00IIeH, MIaCTUYECKON
u Oapuarpudeckoii xupypruu, I'ocygapcTBeHHOe yupexaeHue «MHUHCKUI Hay4dHO-TIPAKTHUECKUN
LEHTP XUPYPTUH, TPAHCIIAHTOJIOTHH M reMaToyioruny, Pecriyonmka benapych

Crpy0OueBchbkuii Aprem [I'enHagiiioBu4, cTyneHT, BiHHUIBKUN HaIllOHAIBHUN TEXHIYHUN
YHIBEpPCHUTET, YKpaiHa

Cyo0otina Ouaena BagumiBua, H.c., UHcTuTyT kubepHetnku umenu B.M. I'mymkoBa HAH
VYkpaunsl, YkpaiHa

CyBopoB AHcap AJiIeKCaHAPOBUY, MarucTpaut, Y HuBepcuret “Typan”, Kazaxcran
CynunoBckass  Jlriogmuina  MuxaidiioBHA, acCUCTEHT, belopycckuil  rocyaapCTBEHHBIN
PKOHOMUYECKUH yHUBepcHuTeT, PecniyOnuka benapych

Cyaima HOuaian HOpiiioBu4, K.T.H., 3aBiyBau BiIUIeHHS KoM torepHux cuctem, BCII
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«Onecpkuii TexHiuHMMA GaxoBuii konemxk OHAXTy», Ykpaina

Cyaima HOuis €sreniiBHa, Buximanay, BCII «Onecbkuii TexHiuauii ¢paxouit koiaemxk OHAXTy,
VYkpaina

CypunoBuu QOuena MukogaiBHa, K.T.H, JIynpkuii HaIllOHAIbHWA TEXHIYHUM YHIBEPCHUTET,
VYkpaina

Turypenko Kanna AuapiiBaa, Gi6miorekap, HaykoBo-Texniuna 6i0moreka OHAXT, Omechbka
HaI[lOHAJIbHA aKaJIeMisl XapyOBHUX TEXHOJIOTIH, YKpaiHa

Tkauenko Anexkceil HukosiaeBu4, 3aMeCTUTENh HadalbHUKA KOHCTPYKTOpPCKOro otaena, OAO
"Ilenenr", Pecny6nuka benapych

Tomop Muxona MukouaitoBuu, acmipant, Opnecbkuii Harmionaneamii  TexHOMOTIYHUN
VYHiBepcutet, YKpaina

Tynamsini IOpiii Hocunosuu, nmu, mnpodecop, JIyupkuil HaiOHANGHHN —TeXHiUHHI
YHIBEpPCHUTET, YKpaiHa

Tyabuunii Deopriii IlerpoBuu, crtynenr, [epxaBHuii yHiBepcuTeT «OiecbKa TMOJITEXHIKA,
VYkpaina

Typnak Bikrtopia CepriiBHa, cTyneHTKa, YHIBEpCUTET JepkaBHOI (DiCKaTbHOI CiryxOn YKpainu,
VYkpaina

Yurypsau /lap’sa 3inoBiiBHa, Onechkuii HaI[lOHATHHUH MTOJITEXHIYHAN YHIBEPCUTET, YKpaiHa
Yuyuek Tarbsina MuxaiiioBHa, crapmmii mnpenojgaBarenb Kaeapbl DKOHOMHUYECKOM
nHpOopMaTrKH, beropycckuii ToCyIapCTBEHHBI YHUBEPCUTET HH(MOPMATHKH U PaTNOIIEKTPOHUKH,
PecnyOnuka benapych

Ymkapeanko Oaekcanap OJieroBu4, JA.T.H, JONEHT, HamioHANbHUN  YHIBEPCHTET
KopabyieOymyBaHHs M. aiM. MakapoBa, Ykpaina

@aiin3nabdepr Jleonun CoIOMOHOBMY, J.T.H, Mpodecop, TIaBHBI HAyYHBIH COTPYIHUK,
MexayHapoaHblli HaydHO-y4eOHBIH  LleHTp HMH(pOpMamMOHHBIX TexHOoJorud u cucrem HAH
VYxpaunsl ¥ MOH VYkpaunsl, Ykpaina

XamnukoB Pupar Unbaaposuu, maructp, Yausepcurer “Typan”, Kazaxcran

XanamyxamenoB abopyc XamuaoBuy, maructpanT Kabeapsl [IOKC, KeIprei3ckuil TeXHUYeCKUA
yHuBepcuteT umeHu M.Pazzakosa, Keipreizcran

Xamyaa Hanis MukoJaiBHa, CTyAeHT, JIylibkuii HallOHATBHUNA TEXHIYHUHN YHIBEpCUTET, YKpaiHa
XomeHko €Breniii BikropoBuu, cTyaeHT, XepCOHCHKHIA IepKaBHUN YHIBEPCUTET, YKpaiHa
XomenkoBa Jlapuea FOpiiBua, 1.¢-M.H., C.H.C., BIIAUT (DI3UKK 1 TEXHOJIOTI] HAMIBIPOBITHAKOBUX
CTPYKTYp Ta CEHCOPHHMX cucTeM, [HCTUTYT ¢i3uKku HamiBnpoBimHuKIB iM. B.€. JlamkaproBa HAH
VYkpainu, YKpaina

Xomaba Oaexcanap MupociaBoBHY, K.T.H, JOUEHT, BIHHUIBKWN HAIIOHATBHUA TEXHIYHHUNA
YHIBEPCUTET, YKpaiHa

Hupa Ouexcanapa BacuiiBHa, k.d.H, nouneHrt, JlepkaBHUIl YHIBEPCUTET 1HTEJIEKTYaJIbHUX
TEXHOJIOT1H 1 3B 43Ky, YKpaiHa

Hupyk Baagumup AjekcaHapoBu4, vHxeHep, bermopycckuil rocynapcTBEHHbIH YHUBEPCUTET,
PecnybOmmka benapych

Hyxpyk Banentun IBanoBwuY, cryneHt, Binnuupkuii Haumionansuuii TexHiuHul YHIBEpCHUTET,
Ykpaina

Yanaincsknii FOpiii IlerpoBuy, k.T.H, c.H.C., MHCTUTYT KHOepHeTHKM nMeHu B.M. I'mymkoBa
HAH VYxkpaunsi, Ykpaina

YepuumoB KoctsiHTuH AmHApiiioBu4, acmipadtT, BiHHUIBKHI HAIIOHATBHUNA TEXHIYHHUI
yHIBEpeuTeT, YKpaina

IIBeuyr Baunepiii TumodiiioBu4, n.¢-m.H., nmpodecop, kadenpa Qizuko-mMaTeMaTHIHUX HAYK,
Opecbka HalllOHANbHA aKaJeMisi XapuOBHUX TEXHOJIOTIH, YKpaiHa

IleBuenko Harans IOpiiBHa, k.e.H, noueHt, [lonbackka aep:kaBHA MAIIMHOOY/IIBHA aKaaeMis,
VYkpaina

HMepmyn Oaexcanap OusiekcanapoBHY, MaructpanT, Ofecbka HaIllOHAIBHA aKaJIeMisl XapuyOBHUX
TEXHOJIOTIH, YKpaiHa
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IIxBopeus Baaguciaa BaaaiaenoBuu, oneparop EOM, XepcoHChbKHI Jep>KaBHUI YHIBEPCHUTET,
Ykpaina

Ilepouna IaBno AuapiiioBu4, cryneHt, KuiBchbkuii HamioHanbHUN yHiBepcuTeT iMeHi Tapaca
[ITeBuenka, Ykpaina

Mupos Onexcanap CepriiioBu4, cTyneHT, BIHHUIbKUN HaIllOHATBHUI TEXHIYHUN yHIBEpCUTET,
VYkpaina

[lypoB Ouexcanap CepriiioBu4, MOJIOaIUNH HAYKOBUH CIIBPOOITHHUK, [HCTUTYT KiGEpHETHKH
HAH Vxkpainu, Ykpaina

SAposuii Irop IBanoBMY, K.T.H., BUKJIJa4, T0OJIOBA IIUKJIOBOI KOMICii, MEXaHIKO — TEXHOJOTIYHHI
¢baxoswuii konempxk OHTY, Ykpaina

Aumuckuii {mutpuii BaaepbeBnu, mepuenaaiizep, OO0 «adopr», Pecnydiinka benapycs
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XV MIDKHAPO/ITHA HAYKOBO-IIPAKTHYHA KOH®EPEHIIA

«HOOPMAIIMHI TEXHOJIOTI I
ABTOMATHU3ALIA —2021»

21 - 22 /KOBTHHI 2021 p.
M.Oneca

XIV INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE

«INFORMATION TECHNOLOGIES AND
AUTOMATION-2021»

OCTOBER 21 - 22, 2021
Odessa
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