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MPE3UIISA TA OPTKOMITET KOH®EPEHIIII

TI'OJIOBA IIPE3UIT

Boraaun €ropos, IIpesunenr OHTY, akanemik HAAH Ykpainu, a.1.H., mpodecop

YJIEHU NPE3UIIT

Hapisn J[len, K.T.H., JOLEHT, B.0o.pekTopa OAECHKOr0 HALIOHAJIBHOIO TEXHOJOTIYHOIO
YHIBEPCUTETY

Oubra OabIeBcbKa, K.T.H., JOLEHT, IPOPEKTOP 3 HAYKOBOi POOOTH 1 MI>KHAPOJIHUX 3B S3KIB
OpecbKoro HalllOHAJILHOTO TEXHOJOTIYHOTO YHIBEPCUTETY.

I'OJIOBA OPTKOMITETY

Cepriii Kok, k.T.H., gou. kad. [Hpopmariitnux texnosnorii 1 kibepoesnexku, OHTY

SACTYIIHHUK I'OJIOBU OPTKOMITETY

Cepriii lHlecronagos, K.7.H., go1., kad. Komm'rorepuoi imxxenepii, OHTY
9 b b b

YIEHU OPI'KOMITETY

Ounekciii I3BanoB, perionanbanii koopaunarop Global Game Jam B Cxinmniit €Bpormi, ETI
im.EnbBopTi,

Cepriii Apremenko, 3aB.kad. Komn'torepnoi imxenepii, OHTY,

Muxaiijsio Kuciaenko, Unity Developer, DALS Games,

Ounexcanap Pomanik, 3aB.xad. [Iporpamuoro 3ade3neuenns, BHTY,

Ouabra Yoaumkina, aupextop IHCTUTYTY KOMI'FOTEpHO-IHGOPMAIIIHUX TEXHOJIOTIH 1
nuzaitny, MAVII,

Ounexkcanap Tepbommn, Unity 3d developer, BlueGoji,

IMaBao IBacwok, Senior Snapchat JS Developer, BeVisioned,

Ilerpo TopBar, 3aB.xkad. Komm'rorepuux cuctem 1 wmepex, JABH3 "VYxropoacbkuit

HalliOHAJBHUHN yHIBEpCcHUTET".
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YK 004.01/08

Kowmm'roTepHi irpu Ta MyJabTAMeIia SIK IHHOBAIIIMHUAN MAXIT 10 KOMYHIKaIii -
2024 / Marepianu IV BceykpaiHChkoi HayKOBO-TEXHIYHOT KOH(EpEeHIi MOJIOIuX
BUCHHMX, acmipaHTiB 1 cTyaeHTtiB, Opeca, 26-27 Bepecus 2024 p. - Opneca,
Bupasuunreo OHTY, 2024 p. — 400 c.

30ipHMK BKJIIOYA€E Marepiaau JOMOBiAeH y4YacHHKIB KOH(]epeHuii, sKi
00'eTHaH1 32 TEMAaTUYHUMU HaNIPSIMKaMH KOH(EPEHIIii.

30ipHUK OyAe KOpUCHMM sIK JUIsl (paxiBLIB 1 MpaliBHUKIB (ipM, 3aiHATUX B
o0JslacTi po3poOKM Ta MPOCYBaHHS KOMITHOTEPHUX Irop, TaKk 1 JJisg BHUKJIAJIayiB,
MAaricTpiB 1 CTYZICHTIB BUIIIUX HABUAJILHUX 3aKJIAJlIB, SIKI HABUAIOTHCS 32 HAMPSIMaMU 1
CHELIaJIbHOCTSMH MPOTrpaMHOro 3a0e3MeueHHs, KOMIT'IOTEPHUX HayK, KOMI'FOTEPHOT
1HKEHEpil, MPUKIATHOT MaTeMaTUKH Ta 00poOku iHdopmarlii, Oyae KOpPUCHUM
npodecionanam y cdepax reimidikalii, KiOEpCHopTy, CTPIMIHTY, BIPTyaJbHOI
pEaNbHICTI, OMOBHEHOI PEaNbHICTI, MITYYHOTO 1HTEIEKTY, MAIIMHHOTO HaBYAHHS,
reiimaizainy, cayHai3ainy.

PesynbraTu nociiikeHb y 301pHUKY MPEACTABISIIOTH COOO0 CBOEPIAHUI 3pi3
CY4acCHOIO CTaHy CIPaB B IEPEPAXOBAHUX Tally3sX 3HaHb, AKHI MOKE JTOMOMOITH K
¢daxiBIsiM, TaK 1 CTyJIEHTaM YHIBEPCHUTETIB CKJIACTH 3arajibHy KapTHHY PO3BHUTKY
KOMI'FOTEPHUX 1TOp 1 MyJIbTUME/Iia Ta MOB'I3aHUX 3 HUMH MMUTAHb.

HayxoBi mpatii 3rpyrnoBaHi 3a HanpsiMKaMu poOOTH KOH(epeHIii Ta HaBeJeHI B
anaBITHOMY MOPSIIKY MPi3BUIL aBTOPIB.

Martepianu (Te3u JOMOBiNEH)  JPYKYIOTBCS B aBTOPCHKIM  penmakiiii.
BianoBinanpHICTh 3a SKICTh Ta 3MICT ITyOJIIKaIliil HEce aBTop.

Marepianu nojjaHo yKpaiHChKOIO Ta aHTJI1HCHKOI0 MOBaMH.
Penakrop 36ipauka Koriuk C.B.

©Onecbkuii HAIIOHAIBHUI TEXHOJIOTIYHUHN yHiBepcuTeT, 2024
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HEPEIMOBA

B nanuit yac OUIBIIICTh YYEHUX BU3HAIOThH, 110 OJHIEIO0 3 HAHOUIBII MIBUIKO 1
CTablIbHO TMpoTrpecyrounx objacTei 3HaHb € 1HGOpMaliiHI TexHojorii Ta ix
3acrocyBanHda. Ilig wac mangemii COVID-19 Ta BiiicbkoBUX aiii B YKpaiHi pi3Ko
OOMEXWINCS KOHTAaKTH MDK JIIOJbMH, 1, BIJNOBIIHO, 3pociia 3HAYMMICTh
KOMIT'FOTEPiB, cMapT(OHIB Ta iX JOIATKIB.

Kinbka ocTaHHIX POKiB OJHUM 3 HAMPSAMKIB 1H(MOPMAIIHHUX TEXHOJOTIH, 110
HalOUIbII IIBUAKO PO3BUBAIOTHCS, CTAIM KOMIT'IOTEpPHI Irpu (BXKE TPU POKU TOMY
oOcAr MOXOJIB BiJ IrPOBOI KOMM'IOTEPHOI IHIYCTpii MEPEBUIIMB JOXOAHU BiJl
KIHOIHyCTpii). barato XTO 3amuTye - YOMYy K BIJACOITPU CTaldd TaKUMH
nonyiasipaumMu? OpHa KaTeropis JiIoAel BBaXKae, 110 rpa Ha KOMII'IOTEPl J03BOJISIE
PO3CIIa0UTHCS, 3HITH CTPEC, YHUKHYTH MOBCAKJIEHHUX TypOOT, a 3apa3oM 1 Jli3HaTUCA
I0Ch HOBE, MOTPEHYBATH CBI MO30K Yy JIOriii. [HIIa x aymae, 1o irpu - 1e 370,
BOHHU CHPUSIIOTH BIIXO/1y 3 PEaIbHOCTI Y BIPTYaJbHUM CBIT, 3HUKYIOTh MOTHUBAIIIIO 10
CBO€1 MisTTBHOCTI, HABUAHHS, TBOPUYOCTi. Y OylIb-IKOMY BHIIQJKy KOMIT'IOTEpHI irpu
CHOTOJHI MPUCYTHI B KUTTI OYyJIb-IKO1 JIFOJINHU, SIK OM BOHA IO HUX HE BIIHOCHUIIACH
(cyuacHi miUTITKA B3araji MPoOBOAATh 32 €KPAHOM IO KUJIbKA TOJIUH Ha JICHB ).

VY wmifi iHAyCTpii mpaiioe I0CUTh OaraTto mpodeciiHuxX (QipM 3 BEIUYE3HUM
Oro/pkeToM, (paxiBIl CTBOPIOIOTH HOBI CIOKETH 1rOp, KIHIEBUM MPOIYKT CTAa€ BCE
ACKpaBIIMM 1 AMHaMIYHIIIKMM. Takuii BUOyx 3pocTaHHs nomyisipHocTi Game - ramysi
BUMarae 30UTbIIIeHHS] 00CSATy CIUJIKYBaHHsS Ta OOrOBOpEeHHS ii po3BUTKY. | cmpasmi,
30kpemMa, B €BpoOIi, MIOMICSI MPOBOJAITHCS AECSATKH 3aXO[IB, CIPSMOBAHUX Ha
y4acTh PO3POOHHUKIB KOMITIOTEPHUX ITOp — XakaToHW, KOH(epeHiii, ¢ecTuBaii,
BHUCTAaBKM (3apa3 BOHU B OUIBIIOCTI BUNAAKIB IepedadaloTh PEXUM OHJIAWH —
cniikyBaHHsA). OgHak B YKpaiHi 3a OCTaHHIM PIK KUIBKICTh TaKMX 1BEHTIB MOYKHA
nepepaxyBaTH Ha NaNbISIX OJHIET PYKU.

CniBpoOiTHUKHN O1€CHKOT0 HAlllOHAIIBHOIO TEXHOJIOTTYHOTO YHIBEPCUTETY BKE
JaBHO 3BEpHYJIM YyBary Ha 0 mnonyisipHy ramy3p IT, ska po3BuBaerbcs

ceMuMuIbHUMU KpokamMu. B OHTY Bxke 4oTHMpHM pPOKM CTYJEHTH HABYAIOTHCS 32

4
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OCBITHBOIO HaBYAJIbHOIO TIporpamMoro «Po3poOka irop Ta 1HTEpaKTHMBHUX MeJia Y
BIpTyaJbHIM pEaJbHOCTI», BXKE JIBIYl HA HOTO OCHOBI MPOBOJUIUCS XaKaTOHH
GameDave Open Cup Odessa, ski 30upaqd JECATKH 3alliKaBICHUX JIIOJICH.
VYHiBepcUTET BUCTYNHUB 3aCHOBHUKOM Ta Brepiie nmpoBiB y 2019 poril BceykpaiHChKyY
CTYACHTCHKY OJIMIIiaay 31 CTBOPEHHsS KOMM'IOTEpHUX irop. Hari cTynenTs noctiHo
OepyTh y4acTh Ta MEpEMararoTh y 3MaraHHsIX CBITOBOTO YEMITIOHATY 31 CTBOPEHHS
koMmi'totepHux irop Global Game Jam, sikuii TpOBOAUTHCS OJHOYACHO y OUIBII HIXK
100 xpainax CBiTYy.

I ock HacTana dyepra npoJoBXkeHHS 1bOro (Gopymy ¢axiBuiB Game-1HIyCTpii -
B BepecHu B OHTY Oyno mpoBeneHo 4eTBepTy KOH(DEpeHilito, 1o 3i0pana 0arato
3aIlikaBJIeHUX OCI0 (MpUYoMy He JIMIe 3 YKpaiHd, CBOI TE3W JTOMOBIIEH HaiCaan
po3poonuku 3 Kazaxcrany). 3 ypaxyBaHHSM BIMCBKOBOTO CTaHy B YKpaiHi IS
3yCTpIu MpOMIIIA OHJIAWH, 10 HE 3aBaJWI0 OOMIHATUCH JyMKaMU JOCHTh BEJIHMKIM
KUIbKOCT1 ydacHMKiB. Ha koHdepenmiro Hamicnanu 178 Te3 gomoBineid, aBTOpaMu
sakux Oymm 258 gonosika (y Tomy uuchi 1 gomosink 3 Kazaxcrany). Y koHdepeniii
B3SUIM Y4acTh MPEJICTABHUKHU 65 opranizaiiil. Hezpaxkaroun Ha MOJIOAKHUM CTaTyC, Y
3ycTpiul Opanu ydacTh 8§ JOKTOpPIB Hayk, mpodecopiB, Ta 35 KaHAUAATIB HAyK, a
Takox 19 acmipaHTiB.

[TlinBoasium miacymMok KoH(epeHIni, 1o BigOyjacs, MOXHA CKa3aTH, IO
HapewTi B YKpaiHi 3'siBuiacs miatgopma, Ha sKiii MOXKYTh OOMIHIOBATUCS JyMKaMu
PO3POOHUKHM KOMIM'IOTEPHUX 1rOp, JOCHIIHUKA B OOJACTI CTBOPEHHS HEOOXITHUX
TEXHIYHUX TMPHUCTPOIB 1 CIOKETIB, B 00JACTI 3acTOCyBaHHs 1 BukopuctaHHsi WEB-
muzaiiny. [Ilim  dvac 3akpurts KoOH(EpeHIli yYaCHUKH BUCIOBWIM TOJSKY
opraHizaTopam IIi€l 3yCTpiyi, BiI3HAYUIU BUCOKHUM PIBEHbB 11 MPOBEACHHS, MOOaKaIH
YCHIXiB B MPOBEJIEHHI HACTYMHOI KOH(epeHIii, a TaKoX YCIIXIB YCIM YYaCHUKAM Y

OCBOEHHI HOBOT'O BIPTYaJIbHOTO 3aXOIUIIOI0YOT0 CBITY KOMITIOTEPHUX 1TOp.
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MMPOBJIEMATUKA KOH®EPEHIIIT

1. Ocsira (reiimiikaniss B OCBiTi, cepiio3Hi irpu, irposi
HABYAHHS, iITPH TA MATEMATHKA)

2. 3MI (kiOepcmopTt, CTPIMIHI, CcOWiaJbHI Mepexi i
reiimigikanis, reiimidikania B :xxypHagicruui ra 3MI)

3. bizHec (0i3Hec-mopaedi, free-to-play, azaprHi irpu,
reiimigikaniss B MAPKETHUHIY, PEKJIAMHI irpH)

4. TexHoJorii (BipTyajJlbHA peaJbHICTh, JONOBHEHA
peaIbHICTh, IHTePHET pe4yeH, MPHUCTPOI, IO HOCATHCS,
IITYYHUN iHTEJIEKT, MAIIMHHE HABYAHHS)

5. Amu3aun (rerimaizalH, AM3aMH PIiBHIB, CayH/Ii3alH,

apT)
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CIIMCOK
oprasizauii, npeJIcTAaBHUKH AKUX Opaju y4yacTb y po0oTi KoH(pepeHuii

Turan University, Almaty, Republic of Kazakhstan

V.N.Karazin Kharkiv National University

BinkpuTuii MixkHapoHuil yHiBepcuTeT po3BUTKY moaunu « YKPATHA»

Bigoxpemnenuii cTpykTypHuit migpo3aia «Oaechbkuil TeXHIYHUN (haxoBUN KOJISIK
OpechbKoro HallOHAJIBHOTO TEXHOJIOTTYHOTO YHIBEPCUTETY

BinHuupbKkuii 1epkaBHUM NeAaroriyHui yHIBEpCUTET

BinHubKHi 1ep>kaBHUM NeAaroriyHuid yHiBepcuTeT iM. Muxaiina
KormroOuHCcbKOTro

BinHUIbKMI HABYATbHO-HAYKOBUHM THCTUTYT €KOHOMIKH

Binaunekuii HamioHansHUN Meauuani yHiBepcuteT iM. MLI. [Tuporosa

BiHHUIBKYN HAITIOHAIBHUN TEXHIYHUNA YHIBEPCUTET

BonuHchkril HalioHanbHUM yHIBepcuTeT iMeHl Jleci Ykpainku

BCII «®axoBuii KOJeAXK MPOMHUCIOBOI aBTOMAaTUKH Ta 1H()OPMAIIHHUX TEXHOJIOT1I
OpechKOro HalllOHAJIBHOIO TEXHOJIOTTYHOIO YHIBEPCUTETY»

JlaHumiBchbKa riMHa31s

Jlep>xaBHMIT 010TEXHOJOTIYHUN YHIBEPCUTET

Jlep>kaBHUI TOPTOBEIIBHO-€KOHOMIYHUN YHIBEPCUTET

JlepxaBuuil yHiBepcHUTET «KUTOMUPCHKA MOMITEXHIKa

JlepaBHUI YHIBEPCUTET IHTENECKTYaIbHUX TEXHOJIOTIN Ta 3B 3Ky

JlepxaBHUM yHIBepCUTET 1H)OPMALIHHO-KOMYHIKAIIITHUX TEXHOJIOT1N

JIHInpoBChKUH HallloHaIbHUM yHiBepcuTeT iMeH1 Onecs ['onuapa

Jlonbacwka neprkaBHa MalTMHOOY IIBHA aKaJaeMis

Kuromupcbkuii iepkaBHUM yHIBepcuTeT iMeH1 IBana dpanka

3ax1AHOYKpaTHChKUI HallIOHAJIbHUI YHIBEPCUTET

[HCTUTYT crienianbHOTO 3B’ SI3KY Ta 3aXUCTy iH(popMallii KuiBchbkuii momTexHIaHuN
1HCTUTYT iMeHi [ropst CikopchbKOro

InctutyTt nudposizanii ocsitn HAITH Ykpaiau

Ipnincekuii paxoBuii konemax HalioHansHOro yHIBEpCUTETY O10pecypceiB i
IIPUPOAOKOPUCTYBAHHS Y KpalHU

KuiBchKuii aBialiitHui 1HCTUTYT

KuiBChbKMil HalllOHAJIbHUI €KOHOMIYHUI yHIBEpCcUTET iMeH1 Banuma ['erbmana

KuiBchkuil HarfionansHui yHiBepcuTeT iMeH1 Tapaca llleBuenka

KuiBchbk1il HaIllOHAILHUN YHIBEPCUTET KYJIBTYPH 1 MUCTEIITB

KuiBchkuil HaIllOHATLHUN YHIBEPCUTET TEXHOJIOTIH 1 TU3aiiHy

KuiBChbKMI1 YHIBEPCUTET IHTEIEKTYaIbHOI BIIACHOCTI Ta MpaBa
HamionanpHoro yHiBepcutery «Oecbka IOpUIUYHA aKaIeMisDy

KiiacnyHuil npuBaTHUM YHIBEPCUTET

Komynansnuii 3aknaj "3amnopisbka cnerianizoBana mkosna-intepHar II-111 ctynenis
"Ko3zanpkuii minei" 3anopizbkoi 00J1acHOT paau
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Komynansuuii 3axknan «Kam’ssHosipy3pkuii direin» YyryiBcbkoi MiChKOT paau
XapKiBChKOi 00J1acTi

KpuBopi3pkuil iep>kaBHUM NMEeJaroriuHuil YHIBEpCUTET

KpuBopi3pkuii HaIllOHAJIbHUI YHIBEPCUTET

Jlinteit Nel4 im. C. @.I'pymieBcbKOTO

Jlyrancekuil HarloHaIpHUM YHIBepcuTeT iIMeH1 Tapaca [lleBueHka

JIboTHa akagemis HarioHaapHOTO aBialliiHOr0 YHIBEPCUTETY

MixxHapoHUN €KOHOMIKO-TYMaHITapHUN YHIBEPCUTET IMEHI akajeMika CTenaHa
Jlem’ sitHuyKa

HarionanpHa akageMis KEpiBHUX KaJpiB KYJbTYPH 1 MUCTEIITB

Hamionanpha akagemist Cnyx0Ou 6e3nieku YKpainu

Hamionanpauit aBiariiiHuil yHIBEPCUTET

HanionansHuil aepokocMiuHuil yHiBepcuTeT iM. M.€. XKykoBcbkoro «XAD»

HanionanbHuil TeXHIYHUN yHIBEpCUTET " XapKiBChKUM MOTITEXHIYHUNA IHCTUTYT"

HanionansHuil TexHiunuid yHiBepcuteT «/[Hinposcrka [lomiTexHikay

HartionansHuil yHiBepcUTET «3anopi3bKa MOJITEXHIKA)

Harionansauit yHiBepcutet «OjiechbKa MOMITEXHIKA

Harnionansauit yHiBepcuret «llonraBcbka nonitexHika imeHi FOpist Konaparrokay

OpechkHii HalllOHAJbHUN MOPCHKUI YHIBEPCUTET

OpechkHii HalllOHAJbHUN TEXHOJOTTYHUHN YHIBEPCUTET

[1BH3 "€Bponeiicpkuii yHiBepcutet"

[IpukapnaTcbkuil HallioHanbHUN yHIBepcuTeT iMeH1 Bacunsa Credanuka

VYKropojchKkuil HalllOHAJILHUM YHIBEPCUTET

VYkpaiHceka akajaemist ApyKapcTBa

VYkpaiHChKul AepKaBHUM yHIBepcUTeT iMeH1 Muxaiina /Iparomanosa

VYKpalHChbKUH Aep>KaBHUN YHIBEPCUTET HAYKU 1 TEXHOJIOTIN

YMaHChKHI Iep)KaBHUM TTe1aroriuHuil yHiBepcuTeT iMeHi [1aBia Tuunnu

XapKiBChKHMM HAIllOHAJIBHUN YHIBEPCUTET PaJI10CICKTPOHIKU

XapKiBChbKHI HaIlOHAbHUN eKoHOMIuHUM yHiBepcuTeT iM. C. Ky3nerns

XapKiBChbKHI HaIllOHAbHUHN Tiefaroriyanii yHiBepcutet iMeHi ['.C.CkoBopoan

XMeNbHUIBKUY HAIIIOHAIBHUHN YHIBEPCUTET

[leHTpanbHOYKpPATHCHKUI 1THCTUTYT PO3BUTKY JIOAUHU BiIKpUTOrO MI>KHAPOIHOTO
YHIBEPCUTETY PO3BUTKY JIOJUHU «YKpaiHay

[{enTpalbHOYKpPATHCHKHUI HAI[IOHAJTLHUM TEXHIYHUN YHIBEPCUTET

YopHOoMOpCHKHI HalllOHANbHUN yHIBepcuTeT iM. [letpa Morunu
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Po3nain 1. Ocgira (reiimigikaiisi B 0CBiTI, Cepiio3Hi irpu, irpoBi HABYaHHA,
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IMPLEMENTATION OF GAME-BASED LEARNING METHOD. Sotnik S.V. (Kharkiv
National University of Radio Electronics)
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22
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Annpeesa, K. €ni3eB (Komynansauii 3aknazn «Kam’sHospy3bkuil mineit» YyryiBcbkoi MiCbKOI paau
XapkiBchKoi 0071aCTi1)

28

TEMMI®IKOBAHUHN YPOK B IIKOJII (JIOCBIJ K3 «KAM’STHOSIPY3bKHWM JIIIEHN»)
C. Angpees, B. Annpeesa (Komynanenuit 3aknan «Kam’sHospy3pkuit minei» YyryiBcbkoi MichbKOT
paau XapKiBChbKOi 00J1aCT1)

30

ITPOBI TEXHOJIOT'T ¥ MMPOIIECI HABUAHHSI. C. Anapees, M. Manssina (KoMyHanbHuit
3aknan «Kam’aHospy3bkuit minei» YyryiBcbkoi MiChKOi pajin XapKiBCbKOi 001acTi)

32

IMPOTPAMHHUM 3ACTOCYHOK «MHPHI IT'PU.V1» 3 EJJEMEHTAMUA TEUMI®IKAII
JJISI HABYHAHHS OCHOBAM TEOPII IT'OP. binam J[.A, Ma3yposa M.M.. Masyposa O.O.
(XapkiBChKHH HaIlIOHAJIBHUH YHIBEPCUTET PaIiOCIEKTPOHIKN)

34

OHTOJIOTTYHUH MIIXIJ 10 JOKYMEHTYBAHHS API. Borynexuii JI.B., Top6osa O.B
(YKpalHChKUI NepKaBHUN YHIBEPCUTET HAYKH 1 TEXHOJIOT1H)

37

BUKOPUCTAHHS MIT APP INVENTOR JJIsI PO3POBKU II'POBUX MOBIJIBHUX
JOJATKIB B HABYAHHI. bproxosnu M.B. (XapkiBchbkuii HalioOHaJbHUHM IEAaroriyHUil
yHiBepcuteT imeHi ['.C.CkoBopoan)

38

AHAJII3 E®EKTUBHOCTI APXITEKTYP IPOLHECOPIB /IUIsI OBPOBKHW BEJIUKHUX
OBCHAT'IB JTAHUX. Benukuii M.B, Menpauk O.B. (BiHHWIbKHMI HaIllOHATBHUN TEXHIYHUN
YHIBEPCHUTET)

40

ENICTEMOJIOT'TYHI HACJIIJAKHA TEAMIDIKAIIT y BUIII OCBITI:
MOPIBHAJIBHUNA AHAJII3 KOHCTPYKTHUBICTCBKOI TA BIXEBIOPUCTCBKOI
MMAPAJIUI'M Y HABYTTI 3HAHDb. Bitomcekuit FO.JI.(KuiBchbkuii yHIBEPCUTET 1HTEICKTYaIbHOT
BJIacHOCTI Ta mpaBa HarionanbHoro yHiBepcuteTy «Opecbka ropuiuuHa akaaeMis» ), bormapeHnko
C.1O. (HamionanpHa akaznemis Ciy:x6u 0e3nexu YKpainu)

42

AHAJII3 METOAIB PO3POBKU IIPOI'PAMHOI'O JAOJATKY-IT'PU B JKAHPI
CTPATEI'THHOI'O CUMYJISITOPA 3 BUKOPUCTAHHSAM IT'POBOI'O PYIIISA UNITY.
I"anac A5, (Y>KropoJcbKuil HalliOHAIBHUN YHIBEPCUTET)

44

BUKOPUCTAHHSI KOMIT'IOTEPHUX TEOI'OP B IIPOLHECI ®OPMYBAHHS
I'EOITPOCTOPOBOI'O MHUCJIEHHSA YYHIB HA YPOKAX TI'EOI'P®II. I'mazko B.B.,
I'epacumenko 1.B., Xonomms 1.B. (KpuBopi3bkuii nepxaBHHi Ie1aroriyHui YHIBEPCHTET)

47

PO3BUTOK SOFT SKILLS YEPE3 TEUMI®IKAIIIO TA CEPHO3HI ITPH B
OCBITHBOMY ITPOULECI. I'munuyk JI.5. (BonuHchkuil HanioHambHUN yHIBepcuTeT iMmeHi Jleci
YkpaiHkn)

50

IUDPPOBA I'EMMI®DIKALIA SIK CYYACHHUH OCBITHIA TPEHJ. Toponeuskuii O.B.,
Pomantok O.H. (BiHHUIBKHMI HAIlIOHAIBHUHN TEXHIYHUHA YHIBEPCHUTET)

53

3ACTOCYBAHHS CHEHIAJII3OBAHOI'O NPOIPAMHOI'O 3ABE3INEYEHHS JUISI
MNIAIOTOBKU BIMCBKOBUX ®AXIBIIB B ITPOBIN ®OPMI. I'peuixia A.O., OapX0BIKOB
J1.C. (HamioHanpbHUI TEXHIYHUN YHIBEPCUTET " XapKiBCHKUH MOJITEXHIYHUI THCTUTYT')

55

USING GAMES TO EXPLAIN COMPLEX MATH CONCEPTS. Doroshenko D. (Oles Honchar
Dnipro National University)

57
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GAMES FOR THE DEVELOPMENT OF ALGORITHMIC THINKING IN
SCHOOLCHILDREN: APPLICATION IN TEACHING INFORMATICS AND THE BASICS
OF PROGRAMMING. Doroshenko D. (Oles Honchar Dnipro National University)

60

TEAMIDIKALIA SAK IHCTPYMEHT NIIBUILEHHSA MOTHUBAIIII TA
E®EKTUBHOCTI HABYAHHSI: CYUACHI HNIAXO/AU TA NMEPCHEKTUBMU. Xepedurok
M.P., Pakersinceka I'.b. (BinHUIIbKUI HAITIOHATLHUN TEXHIYHUI YHIBEPCUTET)

62

®OPMYBAJIGHE OIIHIOBAHHA SIK ITHHOBAIIVMHWHN MIIIXIA A0 OIIIHIOBAHHS
HA YPOKAX TH®OPMATHUKH Y 3AKJAJIAX 3ATAJIBHOI CEPEJHBLOI OCBITH.
Kauabynseska T. B.'?, ®pamayk H. I1." * ('Vkpaiucekuii epxasnnii yuiBepcuter imeni Muxaiina
Jlparomanosa; *Jlanmiscbka riMuasis; *Iacruryt mudposizauii HAITH Ykpainn)

64

COUJIAJIBHI ACHEKTH OCBITHIX II'OP: PO3BUTOK SOFT SKILLS YEPE3
KOMAHJHI ITPOBI AKTUBHOCTI . Kiuak b.B. (Ipnincekuii paxosuii konemx HarionansHoro
YHIBEPCUTETY 010pecypciB i IPUPOJIOKOPUCTYBAHHS YKpaiHH)

66

I'PA-TECT JJI1 NMPOBEJIEHHS TICUXOJIATHOCTUKH CTAHY IEHTPAJIBHOI
HEPBOBOI CHUCTEMHM 3A JONOMOI'OIO BIJICTEXYBAHHS BTOPHMHHUX
NPOSIBIB. Koctin  [1.0.,®OenotoB O.®. (XapkiBCbKUH  HAIllOHAIBHUN  YHIBEPCHUTET
paslioeIeKTPOHIKH)

68

THOOPMAIIIMHA CHUCTEMA JJI BU3HAYEHHS PIBHS ITPOBOI EMIIATII
HIJIAXOM TECTYBAHHS ICHUXOJIOTTYHUX BJIACTUBOCTEM TA YIIOJAOBAHBb

KIBEPTPABIIB. Kpusa /1.0., Cooko O.B., Tumenko O.0., Kmimenko B.l. (XmenbHUIIbKHIA
HAI[lIOHAJIbHUI YHIBEPCUTET)

70

IHTEI'PAIIISI CYYACHUX TH®OPMAIIMHUX TEXHOJIOTTA B ITPOBUX METOJJAX
AK THHOBAIIMHWHN 3ACIB COIAJIBAIII TA PO3BHUTKY KHUTTEBUX
KOMIIETEHIIIA NIJJIITKIB Y JUTAYUX O3JIOPOBUMNX 3AKJANAX. KynukoBchkwii
C.C., KymukoBceka H.A., Ymaruii B.M. (Knmacuunwmii npuBaTHuil yHiBepcuTeT, HarioHambHMiA
YHIBEpPCHTET «3aropi3bka noiitexHika», KomynanpHuit 3akian "3amnopi3bka crieriaiizoBaHa IIKoJa-
inrepHat II-111 ctynenis, "Ko3anpkuii minei" 3anopizpkoi 00J1acHOT pajin)

73

TEMMI®IKAIIISI B OCBITI HA INPUKJIAAI PO3POBKH TA THTETPAIIII
3ACTOCYHKY HISTORIQ Y HABYAJIbHUU ITPOLEC. Jlesuenko C.B., Konoainceka 51.0.
(ITpuBaTHUI BUIIMIT HABYAIBHUIN 3aKJIa]] “€BPOINEHCHKHI YHIBEPCUTET )

76

TEUMI®IKAILISI HA YPOKAX TEXHOJIOI'IH. Jlio6apceka JI. A. (BiHHHIBKHMI fepskaBHUIM
nearoriyHui yHisepcureT iMmeHi Muxaiina KomroGMHCBKOTrO) .

78

BUKOPUCTAHHS TEXHOJIOI'TH IHTEPAKTUBHOI'O HABYAHHSA IIIJI YAC
HABUAHHSI KOMIT'FOTEPHOI TPA®IKM. Mansoanmnii B. A% ®pamuyk H.IL'?
(]YKpa'iHCLKI/Iﬁ Jep’kaBHUHM yHIBepcuTeT iMeHI Muxaina [[paromanoBa; *Creriani3oBaHoi mKOIA
Nel4 im. C.®. I'pymreBcbkoro O6omorchkoro paiiony M. Kuesa; *Inctutyr rmdposisamii HATTH
Ykpainn)

80

PO3POBJIEHHS BEB-CEPBICY UII E®OEKTUBHOI'O BUKOPUCTAHHS 3ACOBIB
HABYAJIBHOI'O MNMPOLECY. Mapruniok B.B., I'pura B.M., Csua [B. (Ilpukapnarcbkuii
HallloHaJIbHUM yHiBepcuTeT iMeHi Bacunsa Credanuka) .

&3

E®EKTUBHICTH HITYYHOI'O  IHTEJIEKTY: Bl  IHCTPYMEHTIB J1O
NMEJATOITYHUAX CTPATEIIM. Mukonmaitayk B.P.', Mukomaituyk A.L°, Mukonaitayk A.P.’
(KuiBchkmii  HarioHanbHMiT yHiBepcuter imeni Tapaca Illepuenka” , HarionambHa akagemis
KepiBHUX KaJpiB KyIbTYPH i MHCTEITB")

85

KOMIT'IOTEPHI II'PH TA MYJBTUMENIA SIK IHI-!OBAHIﬁHHfI naxya Ao
KOMYHIKALII: HA ITPUKJIAAI ITPOEKTY "PO3YMHHUU BYJIUHOK". Muxamiok 1.4.
(PKuromupchkmii fepkaBHAN yHiBepcuTeT iMeHi [Bana dpanka)

88

CUMVYJIALIA PYXY TUIA B ITPOBUX 3ACTOCYHKAX. O6unano O.C., [Tonomapsosa C.B.
(XapkiBChbKUI HaIlIOHATBLHUN YHIBEPCUTET PATiOCICKTPOHIKH )

89

JOJATOK JJ51 TMCTAHIIMHOTI'O HABYAHHSI B PEXKMMI REAL-TIME. TIpokomnenko
M.P. (HamionanpHuit aBianiiiHUA YHIBEPCUTET)

92

MYJbTUMEIIVHI IJIAT®OPMH K IHCTPYMEHTH COIIAJIBHOI B3AEMOII ¥

93
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BIPTYAJIbBHUX CBITAX. Ciouka P. M. Menbuuk O. B. (BiHHUIBKUH HaI[lOHAJIBHUMA TEXHIYHHHA
YHIBEPCUTET)

FEfIMIdHKAlJIS[ HABYAJIbHOT'O TIPOIIECY 3 MATEMATHUKH: YKPATHCBKHI TA
3APYBIZKHUU JOCBIA. Comenko O.O. (LleHTpanbHOYKpaiHCHKUI IHCTUTYT PO3BHUTKY JIOIUHU | 95
BigkpuTOro Mi>kHapOIHOTO YHIBEPCUTETY PO3BUTKY JIOAMHU «YKpaiHay)

OIIHIOBAHHSI TPOJAYKTUBHOCTI TEWMI®PIKOBAHUX THO®OPMAIIMHUX
OCBITHIX CHUCTEM. Cropoxyk 0. B., Kopanenko O.0O. (BinHumbkuil HamioHambHHHA | 98
TEXHIYHUHN YHIBEPCUTET)

TEOPISI KUMOBIPHOCTEM Y KOMIT'FOTEPHUX ITPAX. Cynum M.IO., Karensnikos [I.I.

: - . . L. 100
(BinHMIBKMN HAIIOHAJIBHUIM TEXHIYHUN YHIBEPCUTET)

PO3POBKA TIPH B JXKAHPI IUVIAT®OPMEP 3 BHUKOPUCTAHHSIM ®I3UKHU
IMPOTPAMHOI'O PYHIIA UNITY. Cymiwma 1O.JO., KpuBuenko A.A., [xabpaimoB [I.B.
(Bimoxpemnenuil cTpykTypHMH migpo3ain «Onecbkuil TexHiuHUM ¢axoBuil kojemx Onecbkoro
HAI[IOHAJILHOT'O TEXHOJIOTTYHOI'O YHIBEPCUTETY)

102

FEﬁMI@IKAIIIS[ Y HABYUAHHI IMTPOI'PAMYBAHHSI. TitoBa JI.O. (YMaHChKu# JepaBHUMN

A S 105
neaaroriyHuil yHisepcureT imeHi [lasna Tuunnnm)

BUKOPUCTAHHA ITPOBOI'O KOMIIOHEHTY B JUCHUIIVIIHI «AJITOPUTMHU TA

CTPYKTYPU JAHUX». Tkauenko O. M. (BiHHMLIbKHUH HalllOHAJIbHUM TEXHIYHUNA YHIBEPCUTET) 107

TEMMI®IKALIS B OCBITI. Yurarkina C. O. (KpuBopi3bKuii HAiOHATBHAIN yHIBEPCHTET) 108

MIT APP INVENTOR $K E®EKTHBHHI IHCTPYMEHT /IS HIBUJIKOI'O
PO3POBJIEHHS ITPOBUX MOBIJIBHUX 3ACTOCYHKIB. IleBuenko 1.B. (Hamionaneuuii | 110
aepokocmiuamii yHiBepcuTeT iM. M.E. XKykoBcbkoro «XAly)

BIIJIMB KOMIT'FOTEPHUX ITOP HA PO3BUTOK KOMYHIKATUBHUX HABHYOK ¥
JITEN TA HNIJJIITKIB. M. b. llIxnsapyk, Pomanrok O. H. (Binauipkuit HamioHansHUi TexHiuHu# | 112
YHIBEPCUTET)

MATPHUYHI ITPH IBOX OCIB Y 3SMIINAHUX CTPATEI'TAX. fBopcerka K.JI., Posym M.B.

. . 113
(Onecpkuii HalllOHAJIBHUN MOPCHKUN YHIBEPCHUTET)

Po3ain 2. 3MI (kidepcnopT, CTPIMIHT, coniajbHI Mepe:xi i reimigikais,
reiimiikanis B :xxypHagicruui Ta 3MI)

JOCJIKEHHS JIEKCUKH KIBEPCIIOPTY YKPATHCBKOI MOJIOJI. C. Aunpees, B.
AnnpeeBa, K. Bopo6itoB (Komynanpauit 3aknan «Kam’sHospy3bkuii mineit» UyryiBebkoi mickkoi | 117
panu XapKiBCbKOi 00J1acTi)

TELEGRAM-BOT [J1 MOHITOPUHI'Y EKOJIOTTYHOI CHUTYAIII B PEITOHL

. N . . RV 119
Bapanuig M. C. (BiHHUIIbKHI HalllOHAJILHUN TEXHIYHUHM YHIBEPCUTET)

AHAJII3 MOBUIBHUX JOJATKIB JJis1 BIACTEXEHHS BIOJIOT'TYHUX
INOKA3HUKIB 3J10POB'SA JIIOAUHU. Bonoc A.B. (Bimnunpkuii HamioHanepHui TexHIuHUHN | 120
YHIBEPCHUTET)

MYJbTUMEIIMHAU BOT JIJISI YIIPABJIIHHSI DISCORD KAHAJIOM. Jlosramok /JI. B.,

) . ’ . ) . . 122
Pomantok O. B. (Binnunpkuil HaIlioHaaIbHUN TEXHIYHUN YHIBEPCUTET)

IMEPCUBHUN KOHTEHT YKPATHCBKHX OHJIAMH-ME/IIA: AHAJII3
(HE)PEAJII3OBAHOTI'O AOCBIAY. 3aropynbko JI.I. (KuiBcbkuil HamioHanpHHM yHiBepcuTet |124
imeni Tapaca llleBuenka)

OCOBJIMBOCTI MPOTOTHIYBAHHSI II'POBOI MEXAHIKH IIPM PO3POBIII
KOMIT'IOTEPHOI I'PH )KAHPY «APKAJTHUHM IITYTEP» MOBOIO ITIPOI'PAMYBAHHS
PYTHON. Inpsm K.O., 3anynpka O.0., barpiit P.O., I'apaum [1.0. (XMenbHUIIbKUI HAIllOHATBHUMA
YHIBEPCUTET)

127

BILTUB COLMIAJIBHUX MEPEX SAIKI BAKOPUCTOBYIOTH T'EUMI®IKAIIIIO. Ticxin O.

. - . . L 130
1O. (BinHubKMii HAIIOHATBHUM TEXHIYHUI YHIBEPCUTET)

PO3BUTOK CHIJIPAHY ITOP IK OKPEMOI JUCIUILIIHHU. Typosens A. B. (BinHumbkuii
HaIllOHAJIbHUHM TeXHIYHUN YHIBEPCUTET)

132
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BIIJIUB CTPIMIHTI'OBUX MJIAT®OPM HA CIIO)KUBAHHS MENIA. SBopcekuii b.M.
(BiHHMIIbKMIA HAIIOHAJILHUN TEXHIYHUIN YHIBEPCUTET)

133

Po3nin 3. biznec (0i3Hec-monei, free-to-play, azaprni irpu, reiimiikanis B

MAPKETHHI'Y, PEKJIAMHI irpH)

THE EVOLUTION OF ESPORTS: HOW IT TURNED FROM A HOBBY TO A GLOBAL
BUSINESS. Mykhailovska Olena (V. N. Karazin Kharkiv National University)

135

IIOCTIMHO 3POCTAIOYA ITPOBA THAYCTPIA: HECTAPIFOYA KJIACUKA TA CBIXKI

KOHIIEILI. Bykaros JI.B. (IlpuBaTHuii BumMH HaBYambHMI 3aKk7ag «EBpOMEHCHKHIA
YHIBEPCHUTET)

137

JOCJAIDKEHHSA MOJEJENH MOHETW3AIII B MOBLIBHUX ITPAX. Bapuenko LB.,
Menemko €.B.  (LleHTpanbHOYKpaiHCHKMH  HalllOHAJBHUM  TEXHIYHMHA  YHIBEPCHTET, M.
Kponusuunpkuit)

138

ITPOBI ®OPMU BIBHEC-MOJEJIEH IHTEPHET-BAHKIHI'Y. Bnacenko J.B., Cerena
J1.0., Kopasienko O.0O. (BiHHUIIbKMI HalllOHAIbHUN TEXHIYHUI YHIBEPCUTET)

141

TEVMMI®IKAIIISI B MAPKETUHI'Y: THHOBAIIIMHUM MIAXIJ JO KOMYHIKAIIII.
laiinyx JI.I1., Kivak b.B. (Ipmincekuii ¢paxoBuit konemx HamionansHoro yHiBepcurery Oiopecypceis i
IPUPOJIOKOPUCTYBAHHsI Y KpaiHN)

143

JIKUTAJIBALIA Y COEPI KOMIT'IOTEPHUX ITOP TA MYJBTUMEIIA. 3acteona
€.0. (HauionanpHuii TeXHIYHUN yHIBepcuTeT "XapKiBChbKUHA MOJITEXHIYHUHM IHCTUTYT")

145

BUKOPUCTAHHS EJIEMEHTIB FEI\/‘[MI(I)IKAIIIi JJIAA IIIIABUIIEHHSA AKTUBHOCTI
JOHOPIB KPOBI B TH®OPMAIIMHUX CHUCTEMAX JOHOPCBKHUX IIEHTPIB.
KanynnikoBa O.0. (XapkiBCbKUH HaIllOHATBHUI YHIBEPCUTET PATI0CIECKTPOHIKH )

147

TEUMI®IKAIIISI B MAPKETHHIY. Kocremko A.B. Ilypmesko O.A. (JepxapHuii
TOPTrOBEIbHO-CKOHOMIYHUI YHIBEPCHUTET)

149

BIIJIUB KIBEPCIIOPTY HA CYYACHY EKOHOMIKY YKPAIHM. Mipommunyenko 1.C.,
Caxina A.B. (JIroTHa akanemis HamioHambHOTO aBialliiHOTO YHIBEPCHUTETY)

152

POJIb NFT ¥ CYYACHHUX BIBHEC-MOJIEJAX IT'OP. Hakoneunuit B.B., Ceparox H.M.
(XapkiBChbKMI HAIIOHATLHUN YHIBEPCUTET PaJIIOCTICKTPOHIKH) .

154

NMPAKTUYHE 3ACTOCYBAHHS HITYYHOI'O IHTEJEKTY I TEOPIi HMOBIPHOCTI
B ASBAPTHHUX ITPAX. [TaBnenxo M. 1., Maiinanrok B. I1. (BiHHuIbKHMIT HalllOHATEHUN TEXHIYHUNA
YHIBEPCHUTET)

157

FEﬁMI@IKAHIﬂ B MAPKETHUHI'Y. Cknagantok O. O., Maiigantok B. II. (Binaumpkuii
HAI[lOHAIBHUI TEXHIYHUHA YHIBEPCHUTET)

159

YIAOCKOHAJIEHHA METOAIB TA 3ACOBIB MUTHBOI'O KOHTPOJIKO. Conoaka B.I.,
KynakoBa C. B., Tkauenko M.C., ConmatoB f.A.UYenenenxko B.B. (IepxaBHUil yHIBepCHUTET
IHTEJIEKTYaJIbHUX TEXHOJIOT1H Ta 3Bs 3KY)

161

KPUIITOBAJIIOTA Y BIIEOII'PAX: PEBOJIIOLIA BI3HEC-MOJIEJIEM TA HOBI
I'OPU30HTHU B3AEMOAIL. CornikoB B. A. (Hauionanpuuit TexHiuHMMl VYHIBepcuTeT
«lninpoBcbka [lomiTexHika)

163

BILIUB  FREE-TO-PLAY II'OP HA IICHXOJIOITYHE TA  ®IHAHCOBE
BJIAIOIIOJIYHYSI KOPUCTYBAUYIB: TF'EUMI®IKALIA TA MEXAHI3MH
MOHETU3AUIIL. ®omenko JI. C. (BinHUIBKHN HAI[IOHATHLHUI TEXHIYHUN YHIBEPCUTET)

166

TEUMI®IKALIISL B MAPKETHHIY. ®opoctaauii  A.b.,  Pomaniok O.H. (BinHunpkuit
HaI[lOHAJIbHUI TexHIYHUM yHiBepcuteT), LlixaHoBcbka O. M. (BiHHMLBbKHMI HaBUaIbHO-HAYKOBUI
IHCTUTYT €KOHOMIKH )

168

JOCIIKEHHSA ICHYIOUUX EKOHOMIYHUX TA YHPABJIIIHCBKUX MEXAHIK B
ITPAX KAHPY «MEHEKEPy». lllecronano C.B., I'yiiynax B.C. (Onxecbkuii HalliOHATbHHMA
TEXHOJIOTIYHUN YHIBEPCHUTET)

170
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IHTEPHET pe4Yel, MPUCTPOI, L0 HOCATHCH, INTYYHUN IHTEJIEKT, MAILMHHE
HABYAHHS)

Po3zain 4. TexnoJiorii (BipTyajibHa peajibHICTh, J10IIOBHEHA PeaJIbHICTh,

A METHOD AND SOFTWARE TOOL FOR OPTIMIZING CRYPTOCURRENCY
RESOURCE MANAGEMENT. Afanasiev D., Khoshaba O. (Vinnytsia National Technical
University)

173

DEVELOPMENT OF A METHOD AND SOFTWARE TOOL TO EXTEND THE SERVICE
LIFE OF SOLAR BATTERIES. Viktoriya Bazhan, Oleksandr Khoshaba (Vinnytsia National
Technical University)

175

DEVELOPMENT OF A METHOD AND SOFTWARE FOR ENHANCING PERSONALIZED
EDUCATION IN PRIVATE EDUCATIONAL INSTITUTIONS. Bohdan Dudchenko, Oleksandr
Khoshaba (Vinnytsia National Technical University)

177

ONLINE COMPUTER STORES: CONVENIENCE AND ADVANTAGES IN KAZAKHSTAN.
Idayatov B., Bolat E., Ismailova R.T. (Turan University, Almaty, Republic of Kazakhstan)

180

ALGORTIHM FOR SYNTHESIZING A SEMANTIC KERNEL USING CHATGPT. Orekhov
S. V., Mospan K.Y., Ponomarenko V.S (HTVY XIII)

182

EXTRACTING ASSOCIATION RULES FROM INTERNET NEWS STREAM TO
DESCRIBE MARKETING EVENTS. Orekhov S. V., Yurchenko VIL.V., Yurchenko Vi.V. (HTY
XIII)

185

BIBHEC-MO/IEJIb TH®OPMAIIMHOI CUCTEMMU JIJII THYYKOI'O YIIPABJIHHSA
MNPOEKTAMM. Illo6orenko A.M., babrox H.IIl. (BiHHMIBKHI HaAIIOHATGHUN TEXHIYHUH
YHIBEPCHTET)

190

DEVELOPMENT OF OPTIMIZATION ALGORITHMS AND SOFTWARE FOR
ENHANCING EFFICIENCY IN LOGISTICS OPERATIONS AT TRADE ENTERPRISES.
Vasyl Slushnyi, Oleksandr Khoshaba (Vinnytsia National Technical University)

192

USAGE OF MACHINE LEARNING FOR PREDICTION OF STUDENT LOCATION.
Topolskiy A.I, Palamarchuk Y.A. (Vinnytsia National Technical University )

194

ANALYSIS OF COMPENSATION DISTORTION METHOD OF DUAL POLARISATION
ANTENNAS IN MASSIVE MIMO. M'tumbe Abi Tresor, Martychuk O.0O. (Kharkov National
University of Radio Electronics)

196

DEVELOPMENT OF A METHOD AND SOFTWARE TOOL FOR OPTIMIZING
SEASONAL HARVEST MANAGEMENT OPERATIONS. Dariia Trukhan, Oleksandr Khoshaba
(Vinnytsia National Technical University)

198

DEVELOPMENT OF A METHOD AND SOFTWARE FOR FORECASTING AND RISK
MANAGEMENT IN THE FINANCIAL MARKETS OF SECURITIES. Vadym Volkov,
Oleksandr Khoshaba (Vinnytsia National Technical University)

200

OCOBJIMBOCTI UI-AU3AHHY B BIJEOIT'PAX BIPTYAJIBHOI PEAJIbHOCTIL.
Anpnamikid M.1., ba6iok H.I1. (BiHHuIbKK HaIllOHAIBHUI TEXHIYHUN YHIBEPCUTET)

203

BIPTYAJIBHA PEAJIBHICTH VY INPOLIECI HABYAHHSA. C. Annpees, B. Anpapeena, 1.
AukacoBa (. KomynanbHuii 3aknan «Kam’sHosipy3pkuii mineit» UyryiBCcbkoi MICBKOT paau
XapkiBchKoi 001aCTi)

205

IKT TA CYUACHI METOJUKH Y ®OPMYBAHHI YSIBJIEHb ITPO ITPO®ECII CEPE]
BUXOBAHIIB CTAPIIOI'O AOUWKIJIBHOI'O BIKY . C.Auapees, B. Auapeesa, /. Jlazapesa
(Komynanbumii 3axnan «Kam’sHosipy3bpkuit ninei» UyryiBcbkoi Micbkoi paau XapKiBCbkoi 0071acTi)

206

BIPTYAJIBHA PEAJIBHICTDH $K 3ACIb JJIsI HABYAHHS TA TEXHIYHOI'O
OBCJIIYTOBYBAHHSA IIPU POBOTI 3 OBJAJHAHHSAM. C. Anapees, C. bypiadyeHko
Komynanbnuii 3axnan «Kam’ssHosipy3pkuid stineit» YyryiBcbkoi MichKoi paau XapKiBChbKOi 00JI1acTi.

208

I'PA <GKUTTSD» JHOKOHA KOHBESA: BIJ KJIACHYHHUX IPABWI 10 CYYACHOI
MOBIJIBHOI PEAJIIBAIII. bo6pos FO.A., Illeuenko I[.B. (HamionambHMii aepOKOCMIYHMIA
yHiBepcuteT iM. M.€. XKXykoBcekoro «XAly»)

210

PO3POBKA IT'OP 3A INPOOHECOM SDLC TA 3ACTOCYBAHHAM HITYYHOI'O

212
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IHTEJIEKTY. bonrau C.B. (Onechkuii HaIliOHATLHUI TEXHOJOTIYHHA YHIBEPCUTET)

BUKOPUCTAHHSA IITYYHOI'O IHTEJEKTY B ONITUMIBAILIL BEBIOJAATKIB. Bonnap

H.B.,Pakutsnceka ['.b. (BiHHHIBKUI HAIlIOHAILHUN TEXHIYHUIA YHIBEPCUTET)

214

METO/JM 3ABE3INEYEHHS IIJIICHOCTI JAHUX B PO3IOAIVIEHUX CHUCTEMAX.
Bonnapenko H.O., ba6iok H.I1. (BiHHMIbKHI HAIlIOHAILHUI TEXHIYHUNA YHIBEPCUTET)

216

AHAJII3 E®EKTUBHOCTI BUKOPUCTAHHS KOHTEMHEPHU3AIII JIJISI OBPOBKH
JAHUX TMPO AKIOIMHI M[OPOMNO3ULIII B TIMPOAYKTOBUX MAI'A3MHAX B
PEAJIBHOMY YACI. boposuk I1.K. (XapkiBchbkuii HalliOHAJLHUN YHIBEPCUTET PaIlOCICKTPOHIKH )

218

TEUMI®IKAIIIS SK EJEMEHT MAPKETHHIOBOI CTPATEIIl HIJIIIPUEMCTBA.
boposuk T.M., llltanoBa A.JI. /lep>kaBHUI TOProBeIbHO-€KOHOMIUHUMN YHIBEPCHUTET.

220

CUCTEMA PO3INI3BHABAHHS OB'€EKTIB HA 30BPAXKEHHSX 3 BE3MNIVIOTHUX
JITAJIBHUX AIIAPATIB 3 BHUKOPUCTAHHSIM METOAY MAHIUMHHOI'O
HABYAHHSI. bopo3nux K.M. (HarionansHuii aBiamiitHuii yHIBEpCUTET)

222

AHAJII3 BACTOCYBAHHS IITYYHOI'O IHTEJIEKTY TA MAILIMHHOTI'O HABYAHHS
JIJIS1 BUSIBJIEHHSA 3AT'PO3 TA ABTOMATHU3AIIL 3AXUCTY. Cropuak A.C, Bypneitanii
A.O. (IHcTuTyT crenianbHOTO 3B 3Ky Ta 3aXucTy iHpopmanii, KUiBCbKMI MOMITEXHIYHUN 1HCTUTYT
iMeHi [ropst CikopchKoT0)

223

JOCJAIKEHHS AJITOPUTMIB 'EHEPAIIIL PIBHIB B ITPAX ) KAHPY «ROGUE LIKE».
Bbypyxkos O. B., XKyxosenpka C.JI. (Ongecbkuil HallloHaIbHUNA TEXHOJOTIYHUM YHIBEPCUTET)

225

IITYYHUH THTEJEKT: MOXJUBOCTI TA MPOBJEMM. Byrenko T.A., Cunssina 10.B.,
[Ipouenko H.M., Yanuii [.B. ([lep>kaBHuii 610T€XHONIOTTYHUNA YHIBEPCUTET)

226

[IU®POBI3ALIISI HR: SIK HOBITHI TEXHOJIOIH 3MIHIOIOTHh MHIAXOJAU 10
YIPABJIIHHSI TIEPCOHAJIOM. Bapic 1.O., Kpauyk O.l. (KuiBcpkuii HamioHaJIbHHMA
€KOHOMIYHUH yHiBepcHUTeT iM. Baguma ['eTbmana)

229

OCHOBHI MEXAHIKU KOMIT'FOTEPHUX ITOP-JIABIPUHTIB. Bnosuuenko B. B., Henos
0. JI. (Onecpkuii HaIIOHATLHUN TEXHOJIOT1YHUMA YHIBEPCUTET)

233

BUKOPUCTAHHSI AZURE BLOB STORAGE JIJIS POBOTH 3 ®AWJAMM TA MEJIIA B
NET. Ilo3yp M.1O., Boiitko B.B. (BinHunpkuii HarioHaIbHUN TEXHIYHUN YHIBEPCUTET)

235

OI'JIsIJT EOFEKTUBHUX METO/IB AHTUAJIIAM3HUHIY. Tappuwmok T. 1. (BinHuIbKHii
HaIllOHAJIBHUN TEXHIYHUNA YHIBEPCUTET)

237

BUKOPUCTAHHS IITYYHOI'O IHTEJEKTY VY JTU3AMHI. T'aeBchkuii 1.O., CTosHoBa P.B.
(BCIT «®axoBuil KojemK MPOMHCIOBOI aBTOMATHKH Ta iH(opMaliifHuX TexHonorii OnecbKoro
HaI[lIOHAJIBLHOTO TEXHOJIOTIYHOTO YHIBEPCUTETY))

239

JOCIIIKEHHA MOXJIMUBOCTI 3ACTOCYBAHHSA METOAIB MAIIMHHOI'O
HABYAHHSA J1J51 IMMTPOITHO3YBAHHS IIIH Y BATATOOCIBHUX KOMII'IOTEPHUX
IT'PAX. T'itic B.b., Unpumneit M.1. ([lonbackka nepxaBHa MaminHOOYAiBHA aKaieMis)

242

METOIHU HNIABUILEHHSA SKOCTI 30bPA’KEHb 3A JA0IMIOMOI'O
CYIIEPCEMILJIIHI'Y HA OCHOBI HEMPOHHHUX MEPEXK. I'no6a A. P., ba6iok H. II.
(BHHMUBKMI HalllOHAJIBHUM TEXHIYHUN YHIBEPCUTET)

243

CTPATETIII BIPOBA/I)KEHHS PO3IIBHABAHHSI OF'EKTIB ¥ PEAJIBHOMY YACI 3
AJITOPUTMOM FASTER R-CNN Y CUMVYJIATOP BIIVIA HA BA3I UNREAL ENGINE 5.
INonenko MLIO., €dimenko A.A. (lepxkaBuuii yHiBepcuret “JKutoMupcoka nomiTexHika”)

245

PO3POBKA METOJAY I MTPOIT'PAMHOI'O 3ACOBY JIsi CTBOPEHHS BIHTAKHUX
E®EKTIB VHS-IUIIBKU Y HU®POBUX BIJAEO. P.P. Tomybenko, [.I. KareapHikoB
(BinHUIbKMI HAIIOHATTBHUIN TEXHIYHUN YHIBEPCUTET)

248

AHAJII3 BUKOPUCTAHHs HITYYHOI'O [IHTEJIEKTY JJs  PO3POBKU
KOMIPIOTEPHUX IT'OP. Jlepkau T.M., [lepkau C.M. (Harmionanpauii yniBepcuret «llontaBchka
nojitexHika imeHi FOpist Konnpariokay)

249

BAJTYUEHHS LITYYHOT' O IHTEJIEKTY B C®EPI VR GAMEDEYV. [/Imutpie B.I'., baGrok
H.I1. (BiHHMIbKUH HAIOHATBHUN TEXHIYHUN YHIBEPCHUTET)

251

JIONOBHEHA PEAJIBHICTH IIE HAUNIEPCINEKTUBHIIIA TEXHOJIOTI'IA. Jlosens B. A.

253
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(BiHHUIIbKHI HAIIOHAILHUY TEXHIYHUIA YHIBEPCUTET)

JOCJAIKEHHSA PYXIB Y CUCTEMAX BIPTYAJIBHOI PEAJIBHOCTI. [ynykano H. C.,
Pomantok O. H. (Binnunpkuii HamionanbHuii TexniuyHuid yHiBepcuter), Kotmuk C.B. (Onecbkwmii
HaIllOHAJIBHUN TEXHOJOTIYHUN YHIBEPCUTET)

254

10T B KOMIT'IOTEPHUX ITPAX I MYJIbTUMEIIA. XKunka O.B. ([lepxaBauii yHIBEpCUTET
1H(pOpMaIifHO-KOMYHIKAIIHHUX TEXHOJIOT1H )

256

A METHOD FOR AUTOMATED DETERMINATION OF SURVIVABILITY METRICS FOR
NETWORKED GAME APPLICATIONS. Pryymak Nazar, Zhuk Yurii (Lviv Polytechnic National
University)

258

BUKOPUCTAHHSI MAILIMHHOI O HABYAHHS B 3AJTAYAX PEHJIEPUHI'Y. 3aBaibHiok'
€.K., Pomamiok' O.H., Illepuyx’ P.IL"Binmuipkuii HamiOHANBHHH TeXHIYHHMI yHIBEpCHTET,
23axiHOYKpaiHCHKHIT HALIOHABHNIT yHIBEPCHTET)

260

METOAM s NPUIIBUIIIEHHA CAMOHABYAHHS MOJEJI ITEHTU®IKAILI
OB’€EKTIB. Isanos /1. A., €pimenko A.A. ([lepxkaBuuii yHiBepcuteT «KUTOMUPChKA MOMITEXHIKA)

262

BUKOPUCTAHHSA AR Y HABYAHHI APXITEKTYPU: HOBI MNIAXOAU 10
CTBOPEHHS MICBKUX IMPOCTOPIB. IsanoBa A.l. (XapkiBCbKHI HallIOHAJIbHUN YHIBEPCUTET
pafioeNeKTPOHIKHN)

264

BAJTAHCYBAHHSA HABAHTAKEHHSA II'POBUX CEPBEPIB. IBanuyk f.B., Kopanenko
0.0., AxoBuyk I1.JI. (BiHHUIbKKI HAI[IOHAJTBLHUM TEXHIYHUN YHIBEPCUTET)

267

3ACTOCYBAHHSI RAYMARCH TEXHOJIOIII 51 CTBOPEHHS BI3YAJIBHUX
E®EKTIB. IBanuyk 0.B., Pomantok O.B. (BiHHUIIbKMI HalllOHAJIbHUN TEXHIYHUM YHIBEPCUTET) .

268

TEUMI®IKAILISI B MEJUYHINA OCBITI. Kaniton A.M., Knumuenko B.B. (HauionambHuii
yHiBepcuteT «llonraBcbka nmomitexHika imeri KOpist Kongpatiokay)

271

3ACTOCYBAHHA METO/IIB I JUIA PO3B'SAI3AHHSA CKJIAJIHUX
JUO®EPEHUIAJIBHUX PIBHSIHb 3 YACTUHHUMU TNOXIAHUMHU. Kooye O.C,
Bbonpapenko C.1O. (HamionanpHa akanemis Ciry:xOu 6e3mexu YKpainm)

273

NEPCIHEKTUBU PO3BUTKY IHTEJEKTYAJIBHUX CHUCTEM Y BHUPOBHHYHUX
MNPOLECAX. Komanecekuii C.B., Cumox JI.M., Kopamecbka O.C. (IlonOacbka mepkaBHa
MaIuHOOy/IiBHA aKaIeMis)

275

IOPIBHAHHSL CUCTEM KEPYBAHHSI BA3AMM JAHHUX PostgreSQL Ta MySQL.
KOBAJIBCHKHNU B.A., POMAHIOK O.B. (Binnuipkuii HalioHAJIBHUN TEXHIYHUN YHIBEPCUTET)

277

IHTEPAKTUBHI IHCTPYMEHTHU AR TA VR JUIAA E-LEARNING. KOJIVIIA€EB b.b.,

IOCKOBHNY-XXYKOBCBKA B.I., HIEPEMETA O.B.. (IlpuBatauii BUIIHUI HaBYIBHUHN 3aKiaj
«M1iXHapOJHUI €KOHOMIKO-TYMaHITApHUN YHIBEpCHUTET iMeH1 akajemika Crenana Jlem’ ssHuyKa»)

280

BUKOPUCTAHHA TEXHOJIOTTA  DLSS i FSR Jisd  NOIJABUIIEHHS
NMPOAYKTAUBHOCTI IT'P. Kormuk' C.B.,  Pomamox® O.H. (‘Onmechkmii HamioHamsHmiA
TEXHONOTIYHIH yHiBepeuTeT, *BiHHNIBKAI HAITIOHATEHIH TEXHIYHHMil yHIBEpPCHTET)

282

3ACOBM MOJIEJIIOBAHHSI TPAEKTOPIN PYXY YV BIPTYAJIBHOMY CEPEJIOBMIIII.
Kpasuenko II. K. (HopHoMmopchkuii HallioHaJIbHUN yHiBepcuTeT iM. Ilerpa Moruin)

284

MNEPEAYMOBHU MMOSABU 3ACTEPEXKEHb ITPO ®OTOYYTJIMBICTH Y BIJAEOITI'PAX.
Kpwmwxkanoscbka 0. O. (Binnunpkuii HarioHanbHuE MenuuHuil yHiBepcuteT iM. M.I. Ilmporosa),
Maniniu I1. T1., Maniniy L. I1. (Binauubkuil HalioHaNbHUN TEXHIYHUN YHIBEPCHUTET)

286

UNITY dAK JIIAEP CEPEJA IIVIAT®OPM JJsd PO3POBKH IT'OP TA
JOJATKIB:IIEPEBAT'U, IPUKJIAJIN TA NEPCIHHEKTUBMU. Kypiun /I. K., Kosamtok T.B.
(KuiBcbkuil HallioHaJIbHUHN yHIBepcuTeT iMeH1 Tapaca [lleBuenka)

289

3ACTOCYBAHHSI IITYYHOT'O IHTEJIEKTY JUISA NIIBUIIEHHSI SKOCTI
DOOTODIKCAILII. JIunoswuit A.€. (YkpaiHcbka akajemist ApyKapcTBa)

293

BILIMB ONTHUMIZAIII BEJIUKWUX MOBHHX MOJEJEN JJISI 10S HA PO3BUTOK
OCBITHIX, MEJMYHUX I PO3BAXAJIBHUX JOJATKIB. Jlyueuko P.C., Pomantok O.B.
(BiHHMIIbKMIA HAIIOHAILHUN TEXHIYHUH YHIBEPCUTET)

294

NEPCIIEKTUBH 3ACTOCYBAHHSI HEIHBASMBHOI'O HEWPOKOMIT'FOTEPHOI'O

296
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IHTEP®ENCY B KOMIT’FOTEPHUX IT'PAX. Maiinaniok B. I1., Cxmanantok O. O.(BiHHUIBKHI
HalllOHAJIBHUN TEXHIYHUNA YHIBEPCUTET)

TEXHOJIOTTI INTYYHOI'O IHTEJEKTY VYV  HEIIT'POBUX TITEPCOHAXKIB
KOMIT'IOTEPHUX POJIBOBHUX IT'OP. Maptos B.O. (XapkiBcbkuii HallilOHAJIbHUN YHIBEPCUTET
PaTiOCICKTPOHIKHN)

298

3ACTOCYBAHHA AJITOPUTMIB MAHIMHHOI'O HABYAHHSI VIS BUSBJIEHHS
AHOMAJIIN Y MEPEXKEBOMY TPA®IKY 3 METOIK KIBEPBE3IIEKH. Matsee M.C.,
Ceparox H.M. (XapkiBCchKuil HaIllOHAIBHUI YHIBEPCUTET PATI0CIEKTPOHIKH )

299

IEPEBAI'M  3ACTOCYBAHHSI XMAPHHUX TEXHOJIOTTA S 3BEPITAHHS
MVYJBTUMEAINHUX JAHUX. Moprynosa /1.1, Cepatoxk H.M. (XapkiBcbkuil HaliOHATbHUI
YHIBEPCHUTET PaJi0eIeKTPOHIKHI)

302

MOXKJMUBOCTI BIPTYAJIBHOI CTEPEOEHJOCKOIIIL. Hocosa f.B., Aspymin O.0.,
Coxonb1ioB A.O., 'anymko J[.€. (XapkiBcbKHii HalllOHAIbHUIN YHIBEPCUTET PAi0ETEKTPOHIKH )

303

METO/ NPOTHO3YBAHHS 3HAYEHb IAPAMETPIB 3A IX YACOBUMMU PSAJAMU

PEKYPEHTHOIO HEMPOHHOIO MEPEXEIO I3 3rOPTKOBUM IIAPOM. Osuapyk
0.M., Mazypeus O.B., Moguanoa M.O., ixyp B.O. (XmMenpHUIIbKUI HAIlIOHAIBHHUI YHIBEPCUTET)

306

IITYYHUH IHTEJEKT Y MY3HUIIl: BAKJIMKHA TA ETUYHI ACIIEKTH. Octpenosa T.O.,
Octpenos /. I. (JIyrancekuil HanioHaJIbHUHN yHiIBepcuTeT iMeHl Tapaca [lleBuenka)

309

AHAJII3 AJAIITUBHUX BJACTUBOCTEHA KOJbOPOCHPUUHSATTA B

30BbPAKEHDb. Ilatnaecako M.O., €pmakoB .M., Caska H., Comoaxa B.l. (/lepxaBuuii
YHIBEPCUTET 1HTEJIEKTYaJIbHUX TEXHOJIOTIHN Ta 3BS°3KY) .

312

ITYTEP BIJ MNEPILIOI OCOBU «RIHP: LONESOME ROAD». ITaxoniok B. b. (BiHHMIIBKHIH
HAIlOHAILHUI TEXHIYHUN YHIBEPCUTET)

315

OIJIsI TELEGRAM-BOTIB TA iX MOXKJUBOCTEM. Ioxuna A. K., Jlimmaceka JI. B.
(Binaunpknii Hartionaneauit Texaiuanii YHIBEpCHTET)

316

orJjisii 1 MOXJIUBOCTI BINANCE API. Iloxuna A. K., Jlimuuceka JI. b. (BiHHMIBbKUT
Hanionaneuuii Texuigauii YHIBEpCUTET)

318

JOCJIKEHHSI BJACTHUBOCTEH PBR TIPOLEAYPHOI'O TEKCTYPYBAHHSI.
ITporacos /1. 1O., XKyxosenpka C.JI. (Onecbkuii HaIlllOHAIBHUN TEXHOJIOTTYHHIN YHIBEPCUTET)

319

HAJIMHICTD MOBLIBHUX JOJATKIB HA FLUTTER: 3ABE3INEYEHHS
BE3BI/IMOBHOCTI B KPOCIIVIAT®OPMHUX PIHNIEHHSX. B.B. Tlpyc, I'.b. PakutsHchka
(BinHUIbKHI HAIIIOHATTLHUHN TEXHIYHUN YHIBEPCUTET)

321

3ACTOCYBAHHS AJITOPUTMIB MAHNIMHHOI'O HABYAHHSA AJIS1 OINTHUMIBAILIL
BEB-IOAATKIB. Penbke A. A., baGiok H. II. (BiHHMIbKHMI HaliOHAJbHUNW TEXHIYHHH
YHIBEPCUTET)

324

BUKOPUCTAHHS MWITYYHOI'O IHTEJIEKTY IIPHM TMPUHHATTI PINIEHb B
KAPTKOBHUX IT'PAX. Pumap I1.B. (Binaunpkuii HalfioHaaIbHUM TEXHIYHUN YHIBEPCUTET)

325

NEPCIIEKTUBU BUKOPUCTAHHSI TEXHOJIOTII TPACYBAHHSI ITIPOMEHIB JIJISI
CTBOPEHHSA ®OTOPEAJIICTUYHUX 30BPAKEHDb Y PEAJIBHOMY YACI. PomaHok
O.H., bo6xo O.J1., Pomantok O.B. (BinHuipkuil HarfioHaabHUN TEXHIYHUN YHIBEPCUTET)

327

NEPCHEKTHUBHU PO3BUTKY ABAPTHMX ITOP. Pomantox' O.H., ®opocrsiauii’ A.B., Kotnuk”
C.B. (lBiHHI/IHLKI/Iﬁ HalllOHAJbHUH  TEXHIYHWW  YHIBEPCHTET, ZO,I[GCBKI/Iﬁ HallOHAJbHUHI
TEXHOJIOTTYHUI YHIBEPCUTET)

328

AHAJII3 MOJEJENW MAIIIMHOI'O HABYAHHS TA IITYYHOI'O IHTEJEKTY HA BA3I
ML.NET. Cenriopin €.€., Pakursaceka ['.b. (BiHHHIIbKUI HAllIOHAIBHUN TEXHIYHUH YHIBEPCHUTET)

330

OCOBJIMBOCTI PO3POBKH APXITEKTYPU XMAPHOI IHOOPMAIINHOI CHCTEMH
3 MIATPUMKOIO MYJbTUTEHAHTHOCTI. Cepmiox H.M., Tpunonses O.B. (Xapkichknii
HaIllOHAJIBHUHN YHIBEPCUTET PaJIiOCICKTPOHIKH )

332

BUKOPUCTAHHS IIII MIDJOURNEY JIJII CTBOPEHHS JW3AMHY MOBLIBHOI'O
3ACTOCYHKY. Cumopyk A.O., Pomanok O.B. (BiHHWUIBKMI HaliOHAJbHUNA TEXHIYHUN
YHIBEPCHTET)

335

16




Mamepianu konghepenyii«Komn'tomepni izpu ma mynsmumedia ax innosauivinuil nioxio 00 komyHikayii - 2024»

AJIATITAIIIA XMAPHOI KPOCIUIAT®OPMHOI PO3POBKH ITOP Y PI3HHUX
IFEOT'PA®IYHUX 30HAX. Cuitko A.O., Cepmox H.M. (XapkiBchbkuii HaIllOHAJIbHUN
YHIBEPCHTET PaJiOeIeKTPOHIKHN)

337

IITYYHUH THTEJEKT BOPOTIB JIJISI 2D-IIYTEPA HA UNITY. Cokonbebknii A. K.
(Hamionanpamii yHiBepcuTeT «OechKa MOMITEXHIKA)

338

IMPUCTPOI 3 BBYJOBAHMM IITYYHUM IHTEJEKTOM. ConotHinskuii O.€.,
Karenpnikos /I.1. (BiHHUIIbKYIT HAIlIOHAIBHUN TEXHIYHUHN YHIBEPCUTET)

341

OBIPYHTYBAHHSI ®YHKIIOHAJIbHUX MOJAYJIB BOPTOBOI'O KOMII'IOTEPA
MNPOMUCJIOBOTI'O CMAPTKOHTEMHEPA HAKOIITMYEHHS BUPOBHNYUX
3AJIMHIIKIB. JI. Cropoxkyk (YkpaiHChKa akaieMisi IpyKapcTBa)

343

METOJAM ONTUMI3ZALII 3BEPITAHHS BEJIMKUX MACHWUBIB JAHUX Y BA3AX
JAHUX. Tepemko JI. C., ba6rok H. I1. (BirauIpkuil HaIllOHATbHUNA TEXHIYHUN YHIBEPCUTET)

346

PO3IIMPEHHA MOXJIUMBOCTEM OCBITH 3A JOINOMOI'OIO IITYYHOI'O
IHTEJIEKTY. Ymaneus B.O., Po3nytus b.M. (BiHHuLbKHi 1ep:kaBHUN M€aroriyHuil yHIBEpCUTET
iMeHi Muxaiina KorroOnHCEKOro)

347

IHEPEBATUM BUKOPUCTAHHS HITYYHOI'O IHTEJEKTY B PIBHUX C®EPAX
AISJBHOCTI JIOAUMHU. UYepenaxa M.O. (XapkiBChbKHil HAIIOHAJBHUNA  YHIBEPCHUTET
pafioeIeKTPOHIKN)

350

CUCTEMA MOHITOPHUHI'Y BOJIOT'OCTI I TEMIIEPATYPU NPUMIILIEHHS. YicTskos
J1. C. (BiHHUIIbKMI HallIOHAJIbHUN TEXHIYHUM YHIBEPCUTET)

351

BUKOPUCTAHHS BIPTYAJIBHOI TA JTOMMOBHEHOI PEAJIBHOCTI JJIIBUBUEHHS
AHATOMII. MIBugenko A.O., Cepmiok H.M. (XapkiBcbkuii HalllOHAJBHUNA YHIBEpCUTET
PagioCICKTPOHIKH )

353

BIIJINB BIPTYAJIBHOI PEAJIBHOCTI HA OCHOBHI C®EPU KUTTS JIOJUHMN.
[lepuenko J.I'., TlpoxomoBuu M.K, Jlenuctok A.B. (BiHHWIbKHMI HalliOHAIbHUN TEXHIYHUN
YHIBEPCHTET)

355

TUIOBI AJITOPUTMU IIUPPYBAHHS TA ABTEHTHU®IKAILIL B CHUCTEMAX IOT.
HIkitoB A.A. (Bigkputuii Mi>kHapoIHUH YHIBEpCUTET pOo3BUTKY T0AUHU «Y KPAIHA»)

357

THCTPYMEHTHU JIJIS PO3POBKH EJEMEHTIB TEUMI®GIKAIIII HA OCHOBI

HITYYHOI'O [IHTEJEKTY. IOckoBuu-XykoBceka B.I., Jlotioxk FO.I'., Boasuuupkuit B.M.
(ITpuBaTHU BUIMN HaBYAIBHUKA 3akiag «MiKHApOJHUH €KOHOMIKO-TYMaHITAPHUM YHIBEPCHUTET
iMeHi akagemika Crenana Jlem’ ssHIyKay) .

358

IMEPCUBHI TEXHOJOTI'II ¥ BUBYEHHI ITPOIT'PAMYBAHHS. SImxosenko B.O., Titoa
JI.O. (YmaHCchKMi Aep)kaBHUHM nefaroriunuil yisepcureT imeHi [1aBna Tuunnn)

361

Po3znia S. /Im3aiin (reiimai3aiii, 1n3ailH PiBHIB, CAYH/1i3ai1H, apT)

BUKOPUCTAHHS UNITY JJIsSI MPOEKTYBAHHA 2D II'POBUX PIBHIB: JOCBIJ
OIITUMIBALIIL. Anicosa l0.B., IlonomaproBa C.B. (XapkiBCcbkuil HalllOHAJIbHUN YHIBEPCUTET
paJlioETICKTPOHIKH)

364

POJIb IJTFOCTPALII Y ®OPMYBAHHI ITPOBOI ATMOC®EPHU: JOCJILKEHHSI HA
MMPUKJIAAI THAU-ITOP. Amnapromenko T.FHO. (XapkiBChbKuii HaIliOHATBHUH EKOHOMIYHHMA
yniBepcureT iM. C. Ky3nens)

366

NEPEBATH XMAPHHUX OBYHCJIEHb JJII BIPTYAJBHOI TA JOIIOBHEHOI
PEAJIBHOCTI. ba6enko JI.C., Cepmiox H.M. (XapkiBcbkuil HalllOHaJIbHUI YHIBEpCUTET
pPaioeIIEKTPOHIKH)

368

THKJIIO3UBHUM JU3AHWH TA JOCTYHHICTh B IHTEP®EHCAX KOPHUCTYBAYA.
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5. Iligumenns peanictuuHocTi: PBR cnpomrye mporec ctBopeHHs peanmictudaux 3D-00’€kTiB y
pI3HMX yMOBaX OCBITJICHHS. BiH BH3Hauae OCHOBHI MaTepialid JJisl Pi3HUX MOBEPXOHb 1 pO3paxoBye ix
30BHIIIHIN BHUIJIA Ha OCHOBI YMOB OCBITJICHHS, MOKPAIYIOYH Bi3yallbHY SIKICTh 1 PEaTiCTUYHICTh BaIIOi
poboTHu.

CporogHi TpOIEAypHE TEKCTYpYBaHHS € HEBIJ'€MHOI YAaCTHHOI POOOTH B 0aratboX Traiyssx,
BKJIFOYAIOYM KiHemMaTorpad, BiIeoirpy, aHIMaIlio Ta apXiTeKTypHY Bi3yaiizaiito. Hanpukmnan, y giapMmax,
takux sk "Blade Runner 2049" a6o "3amizna Jlioguua", Buxopucranus PBR mpomenypHux TexcTyp
JTO3BOJIMJIO CTBOPIOBATH HAJ3BUYAWHO PEAICTUYHI MOBEPXHi, AKI BUTIIAIATN TMPHUPOIHO 32 OYIb-IKUX
YMOB OCBITJIEHHS. Y Bijeoirpax, Takux sk "Red Dead Redemption 2", mpormenypHe TeKCTypyBaHHS
JIOTIOMOTJIO JIOCSITTA BHCOKOTO PIBHS JIeTajii3ailii HaBKOJUIITHHOTO CEPENOBUINA Ta MEPCOHAXKIB. Y
apxiTekTypHii Bizyamizauii PBR TekcTypyBaHHS 103BOJIss€ TOYHO BiATBOPIOBATH MaTepianu OymiBelnb i
1HTEp'epiB, 110 MOKPAILYE SIKICTh IPE3EHTALIN Ta CIIPUIHSATTS IPOEKTIB KIIEHTAMHU.
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HAJIMHICTh MOBLJIBHUX JIOJATKIB HA FLUTTER: 3ABE3IIEYEHHSA
BE3BIIMOBHOCTI B KPOCIINIAT®OPMHMUX PIINEHHSAX
B. B. TIPYC!, I'. B. PAKUTSIHCBKA!
! BinHUIEKMI HAITIOHATBHUM TEXHIYHUN YHIBEPCUTET

Anomauis.

Haoitinicme pobomu mobineHux 000amKie € KPUMUYHO BANCIUBON, OCKLIbKU ye 6e3n0cepeoHbo
BNIUBAE HA KOPUCMYBAYbKULL 00CBI0, piBeHb 008ipU 00 NPOSPAMHO20 NPOOYKMY mMA JOAIbHICMb
Kopucmyesauie. Y yiii cmammi po3eisAHymo OCHO8HI Ni0Xo0u 00 po3poOKU cmadbilbHux i npoOyKMUEHUX
000amKis, MaxKi K UKOPUCMAHHA APXIMEKMYPHUX NAMEPHIB, A8MOMAMU308aAHe MECYBAHHS, A MAKOHC
iHCmpymeHmu 01l MOHIMOPUH2Y NPOOYKMUBHOCMI ma nomunox, 3okpema Google Play Console i
Firebase Crashlytics. Te3u niokpecaooms 6axciusicms analizy pearvHux OaHux npo 3000 0
no0ANbLUL020 NOKPAWEeHHs. CIAadLIbHOCT 000AMKIE.

Knrwuosi cnoea: naoivinicmo mobinbHux 000amkis, MobinbHull 3acmocyHok, Flutter.

Abstract.

The reliability of mobile applications is critical because it directly affects the user experience, the level
of trust in the software product, and user loyalty. This article covers the main approaches to developing
stable and performant applications, such as using architectural patterns (BloC, Provider), automated
testing, and tools for performance and error monitoring, including Google Play Console and Firebase
Crashlytics. Theses highlight the importance of analyzing real crash data to further improve application
stability.

Keywords: mobile app reliability, mobile application, Flutter.
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MoOinpHI JOAATKH CTaId YACTUHOIO MOBCSIKIEHHOTO KUTTS MUIBHOHIB JIFOIEH, YM TO IJIS TOTO, 100
3QJIMINATUCS Ha 3B’A3KYy, KepyBaTH rpomrMa 4u BecTH Oi3Hec. OCKUIBKM MM Bce Oumbie ¥ Oinbine
MOKJIAAE€MOCS Ha IIi JOJATKH, HAaIll OYiKyBaHHS IIOAO iX MPOAYKTHUBHOCTI BHIIi, HiX Oyab-konu. Mu
X0ueMo, 1100 BOHH TpalfoBaiu Oe3mepediitHO, MBUIKO pearyBaid Ta OyiIM JOCTYMHI Ha Oyab-sSKOMY
MPUCTPOI, SIKHI MH BHKOPHCTOBYEMO. JIJ1si pO3pOOHHKIB 11€ CTBOPIOE MPOOJIEMY: SK NMEPEKOHATHUCS, IO
Iporpamu He TiUTbKU (DYHKITIOHAJIBbHI, ajie TAaKOXX CTa0lIbHI Ta HAA1HI.

Flutter, ogun i3 mpoBigHMX KpocmaTGopMHUX (HPEHMBOPKIB, MPONOHYE PO3POOHHMKAM UYAOBI
IHCTPYMEHTH JUIsl CTBOPEHHs MBHUAKUX 1 epexTuBHMX mporpam [1]. Ane rapanTyBatu Oe3nepeOiliHy
pobGoTy mporpamu 6e3 3001B BUXOAUTH 32 PAMKH HAITMCAHHS XOPOIIOro kKoxy. Lle BuMarae BUKOpHCTaHHS
IHCTPYMEHTIB [IJI1 MOHITOPUHTY, TECTyBaHHS Ta TIOKpAIICHHS MPOAYKTUBHOCTI. Ha cydacHoMy
KOHKYPEHTHOMY PUHKY JOAATKIB HATIHHICTh Lie KIIOYOBUI (PaKTOp YCHiXy MOOUIBHOTO TOJNATKY 3aUIs
3a0e3neyeHHs 3aJ0BOJICHOCTI Ta JIOSJIbHOCTI KOPUCTYBAUIB JI0 MMPOJIYKTY.

Flutter six kpocniargopmue pimeHus

Flutter craB ogHuM i3 HalmomymspHIIUX (PEHMBOPKIB s CTBOPEHHS KpOCIUIAT(HOPMHHUX
MOOUTHHUX ToAaTKIB. Lle 7103BosIE po3poOHMKaM TTUCAaTH €ANHY KOJIOBY 0a3y, sika mpaiftoe sk Ha 10S, Tak
1 Ha Android, ckopouyroun yac i BUTpaTH Ha po3poOKy. Ha BinMmiHy BiJ iHIIMX KpOC-TIIATGOPMHHUX
iHcTpymenTiB, Flutter BuUKOpHCTOBYe BiacHWil MexaHi3M Bi3yamizamii, skuii 3a0e3rnedye CTabiIbHY
IPOAYKTHBHICTG 1 iHTEpdeiic KopucTyBaua Ha pi3HUX MPUCTPOSIX 1 ONepaliiHuX cucremax [2].

Opniero 3 rosioBHux mnepesar Flutter € MOXKIMBICTH CTBOPIOBATH HATUBHUN JOCBiJ 0€3 IIKOAM IS
MIBUJIKOCTI 4YM (PYHKIIOHAIbHOCTI. PpelMBOpPK NpomnoHye Oaratuil Halip MomepeaHbo po3poOIeHUX
BI/DKETIB Ta 1HCTPYMEHTIB, IO 3a0e3leuye MIaBHy aHiMaliio Ta mBHUIKY poboty [3]. Lle momomarae
pPO3pOOHHMKAM CTBOPIOBAaTH BHUCOKOSIKICHI TPOTpaMH, SKi BiA4yBalOTh TaKy X YYyTJIHMBICTb, SK piJHI
MIPOTPaMHU.

Kpim Toro, gyHkuis rapsuoro nepesaBantaxxeHHs Flutter 103BoJIsie OHOBIIIOBATH KOJ Y pealbHOMY
Yaci, 10 MOJIETIIYE PO3POOHUKAM EKCIIEPUMEHTH, HaJIaro/DKEHHS Ta IIBUJKY ONTUMI3allilo 1oaaTkiB. Lle
3MEHIIIy€ [IMKJI 3BOPOTHOIO 3B’SI3KY IiJ 4ac PO3pOOKH, 1110 NPU3BOAMTE 0 IIBUIMINX iTepauii 1 MEeHIIOi
KUTbKOCTI MOMMIIOK. CHIpOIIyIOYH MpoLec po3poOKH Ta HAIAa0uu HaAidHI 1HCTpYMEHTH UIs IU3aiHy
iHTepdeticy kopuctyBaua, Flutter rapanTye, 1o mogaTku He TUIBKH J00pe BUIIISIAIOTH, aje ¥ HaAIHHO
MPALIOIOTh Ha PI3HUX IUIATPOpMaXx.

IncTpymenTn Ta nigxoau a0 3ade3nedenHs HajaiiHocti y Flutter

3abe3nedyeHHs HaaiitHOCTI iporpam Flutter Bumarae moeiHaHHS HAIIHHUX IHCTPYMEHTIB TECTyBaHHS
Ta MOHITOPUHTY. ABTOMAaTHU30BaHE TECTYBAaHHS € BAKIMBUM JUJIsl pAHHBOTO BHUSIBJIICHHS TipooiieM, Flutter
MIPOTIOHYE TPXU OCHOBHI THITH TECTIB:

MonysbHi TeCTH IJ1s IepeBIPKH OKPEMUX KOMIIOHEHTIB;
Tectu BiKETIB JUIs IEPEBIPKU MOBEAIHKH iHTEp(deicy KOpUCTyBaua;
Tectu inTerpailii, mo06 MePeKOHATUCS, 1110 Pi3HI YACTHHH MPOTPAMH MPALIOIOTH PA30M.

Jlnis miATpUMKH TIPOAYKTUBHOCTI JI0AaTKa Ta MOHITOPUHTY 3001B 3a3BHYail BHUKOPUCTOBYIOTHCS TaKi
iHcTpymenTtH, sk Firebase Crashlytics [4] 1 Sentry [5]. Bonu Hagatots iHopMalio npo cTabiIbHICTH
J0JIaTKa B PEKUMI PEaNbHOrO 4acy, JO3BOJISIOUM PO3POOHHKAM IIBUAKO BHUSBISTH Ta BUIIPABIATU
pobieMu.

VY Bumnaaky mnatdopmu Android moxna BukopuctoByBatu Google Play Console [6]. Koncons Hagae
PO3pOOHUKAM BAXXKIUBY 1H(QOPMAILIIO MPO TMOMIJIKH, IO BHHUKAIOTH MiJ 4ac pobotm momartka. Jlo
OCHOBHHMX IOKa3HMKIB HaJiekaTh 3001 — HernepeadaueHi MOMMIIKH, SKI TPHU3BOIATH JI0 aBapiiHOTO
3aBepiIeHHs noaaTky, Ta moMmmwika ANR (Application Not Responding), 1110 TpamnmisitoTbCsi, KOJIHM T0AATOK
HE BIANMOBiZa€ Ha MAil KOpPHCTyBadya MPOTSAroM TpuBaioro yacy. OOuIBa TUMU TMOMHIOK CYTTEBO
BIUTMBAIOTh HA KOPUCTYBAIIBKUU JOCBI 1 MOXYTh 3HIDKYBAaTH PEHUTHHI JOJAaTKa, OCOOJIMBO SKIIO
KUIBKICTh TAKUX TTOMUJIOK BHCOKA.

Google Play Console Takoxx MmpomoHye iHCTPYMEHTH IS BIJICTEeXKEHHS 300iB y pealbHOMY dYaci,
30Mparoun AaHi Mpo MPHUCTPOi, Bepcii omepariiHuX CHUCTEM Ta HaBiTh KOHKPETHI MIJISHKH KOIy, SKi
BUKIIMKAIOTH TIpoOsieMu. OIHUM 13 KITFOUOBUX MOKA3HUKIB € YacTKa 300iB, 110 BKAa3ye BIJICOTOK orepariiit
abo ceciii KOPUCTYyBayiB, siKi 3aBepmuiaucs 300em. Lle mae 3Mory po3poOHMKaM OIIHUTH CTaOUIBHICTH
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JoJaTKa 1 BU3HAYUTH, YW TOTPiOHI onTumizamii Kogy abo 3MiHEHHS apXiTeKTYpH Ui MiABHIICHHS
HAJIHAHOCTI.

Kpim Toro, BrnpoBamkenHs kouseepiB CI/CD (6e3nepepBHa iHTerparis/Oe3nepepBHE pO3rOpTaHHS)
JI0rIoMarae aBTOMaTHU3yBaTH TIPOIEC TECTyBaHHsS Ta po3ropTaHHs. Lle rapaHTye perenbHE TecTyBaHHS
HOBHX OHOBJICHB I€Pe]] BUITYCKOM, MiHIMI3yIOUH HMOBIPHICTb MOSIBU HOBUX TIOMHJIOK 1 TapaHTYIOUH, IO
nporpama 3aJIHIIA€ThCsl HaIHOIO.

Kuarouosi acniexkTu 3a0e3neyenns 0e3BianmMoBHocTi y Flutter-nogarkax

{06 nocartu 6e3BiAMOBHOCTI B mporpamax Flutter, po3poOHHMKHM TOKJIAAAIOTHCA Ha HaJiiHI
apXxiTeKTypHI Moze Ta epekTuBHy 00poOKy momminok. BLoC [7] (koMmoHeHT Gi3HeC-JIOT1KH) 1 a0JIOH!
NoCTavyajdbHUKA JIOTIOMAraloTh BiJOKPEMHUTH Oi3HEC-JIOTiKy Bif iHTepdeiicy KopucTyBada, poOisuu
JOJATOK OLIIBII 3pYYHUM JIJIsl 0OCITYyTrOBYBaHHS Ta MEHII CXHJIBHUM 0 TIOMHIIOK.

OOpoOka BUHATKIB € 11I€ OJJHUM BRYKIMBUM acleKTOM 0€3BiIMOBHOCTI. BuacHe BUSIBICHHS 1 HAJIEKHE
YIPaBiHHSA BUHSATKOBUMH CHUTYAI[ISIMU J03BOJISIE€ 3alI00IrTH aBapiiiHUM 3aBepIEHHSM POOOTH J10AaTKa.
Bukopucranus 65okiB try-catch s oOpoOKM MOMJIMBHX MOMMJIOK, @ TaKOX peaiizallisi pe3epBHUX
MexaHi3MIB 3abe3neuyroTh Oe3nepebiiiHy poOOTy, HaBITh Yy BHUIAJAKY BUHUKHEHHS HEOUIKYBAHUX
npo6iem. e 0cobaMBO BaXKIMBO AJIs1 KOPUCTYBAIBKOTO JIOCBITY, OCKIIBKH TTOMWIKH, K1 HE TPU3BOJIATD
710 3aBEPIICHHS pOOOTH TOAATKA, YaCTO CIIPUIMAIOTHCS SIK MEHIII KPUTHUYHI 1 HE BUKJIMKAIOTh BIIMOBH BiJ
BUKOPUCTAHHS J0/ATKY.

Buxopucranns Brnacuux APl st ¢oHOBUX 3aBHaHb 1 MEPEXEBUX 3alUTIB MOXKE TABUIIUTH
CTaOUIBbHICTh MpOrpaMu, 3abe3neuyroun Oe3nepediiiHy poOOTy BaXJIMBUX MPOLECIB HABITh y CKIIAJHUX
ymoBax. Hampuknan, oOpoOka 3aBgaHb y (OHOBOMY pPEXKHMI MOXKE 3a0€3MEUUTH TPOJOBKEHHS
BYKJIMBUX IMPOILIECIB (TaKUX K CHHXPOHI3AIlis JaHUX a00 OHOBJICHHS KOHTEHTY) HaBiTh MPU TUMYACOBUX
3005X Meperki a00 1HIINX HECTIPUATINBUX YMOBAX.

BucHoBku

3abe3neueHHs HaAIMHOCTI Ta 0e3BIAMOBHOCTI MOOLIBHUX noaarkis Ha Flutter € BaKJIMBUM acIIEKTOM
YCHINIHOI  pO3poOKH. 3aBasku KpocmiaarGopMHuM MoxiauBocTsAM  Flutter, po3poOHUKH MOXKYTbH
CTBOpIOBaTH €(EKTHBHI Ta CTAOUIBHI JOAATKH, SIKI 3a0€3MEeUyI0Th BUCOKHMA PIBEHb MPOIYKTUBHOCTI HA
PI3HUX MPUCTPOsIX. BUKOpUCTaHHS aBTOMAaTH30BaHOTO TECTYBAHHSI, IHCTPYMEHTIB MOHITOPUHTY TOMUJIOK
1 CI/CD-mporieciB 103BOJIsIE MIATPUMYBATH HAIIHHICTh Ha BCIX e€Tarax >XUTTEBOTO IHUKIY J0J]aTKa.
ApXITEKTYypHI TATepHH Ta HaJeXHE OOpOOJICHHS BUHATKIB TaKOX CHpPUSAIOTH MiHiMi3alii 300iB Ta
MTOKPAIEHHIO KOPUCTYBAIILKOTO JOCBiAy. B yMoBax 3pocTarodoi KOHKYypeHIli Ha PUHKY, HaJIHHICTh
JOJATKIB CTA€E KIFOYOBUM (PaKTOPOM ISl 3aJTy4eHHS Ta YTPUMAaHHS KOPUCTYBAUiB.
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3ACTOCYBAHHS AJIIT'OPUTMIB MAIIIMHHOTI'O HABYAHHS 1JIS1 OIITUMIB AL
BEB-IOJATKIB
PEJIBKE A. A., BABIOK H. IT (babiuk@vntu.edu.ua)
BiHHHMIIbKUIT HallIOHATBHUN TEXHIYHUHN YHIBEPCUTET

POS’Z]Z}ZH)/WZO npo@zemamuky 3acmocCy6anHA aﬂeopumMie MAUUHHO20 HABYAHHA, 3ANPONOHOBAHO pﬂd
MOHUCTIUBUX pimeHb.

Beryn

CyuacHi BeO-I0JaTKH BIAIrpaioTh KIIOYOBY POJb y PI3HHUX aCMEKTax >KUTTS — BiA Oi3Hecy Ta
pO3Bar 10 OCBITH Ta MEIUIIUHU. 3 KO)KHUM POKOM 3POCTA€E KIIBKICTh KOPUCTYBAYiB 1 OOCATH JaHHX, IO
BHUMarae miIBUIIEHHS e()eKTUBHOCTI Ta MPOJYKTUBHOCTI BeO-A0aaTKiB. TpaaniliiiHi METOAM ONTUMI3allii,
TaKl SIK py4HE HaJallTyBaHHsS CEPBEPHUX pecypciB ad0 ONTUMI3AIis KOAY, BUSABISIOTHCS HEIOCTaTHIMU
11 3a0e3MedeHHsT MIBUKOI poOOTH B yMOBaX BMCOKMX HaBaHTaK€Hb. Y 3B’SI3KY 3 LIUM yce OUIBLIOrO
3HAa4YeHHs Ha0yBalOTh AJTOPUTMHU MAITMHHOTO HaBYAHHSI.

MammHHe HaBYaHHS J103BOJIsIE CTBOPIOBATH IHTENIEKTYaIbHI CUCTEMH, 1O 37]aTHI aJlanTyBaTUCS 10
3MiH y TIOBEIIHIII KOPHCTYBauiB Ta YMOB €KCIUTyaTauii. BUKOpUCTaHHS IIMX aJTOPUTMIB y MpoIeci
pO3po0OKH BeO-0/1aTKIB JT03BOJISIE ABTOMATHYHO ONTHUMI3yBaTH MPOAYKTHBHICTb, 3HWKYIOUH Yac BIATYKY
CHCTEMH, TOKPAIIyIOUH SIKICTh B3a€MOJIIi 3 KOPUCTyBaueM Ta €(EKTUBHO BUKOPHUCTOBYIOUH CEPBEPHI
pecypcu. 3acTOCYBaHHS MAIMHHOIO HaBYaHHS TAaKOX BIJIKPUBAE MOXJIIMBOCTI AJI IepcoHami3alii
KOHTEHTY, BUSIBIIGHHS aHOMaJIiil y poOOoTi cMcTeMH Ta nepeadayeHHs] HaBaHTaKeHHs Ha cepBepH [1].

IIpobaemaTuka Ta icHy04i cnoco0u BUpPilLIeHHS

Onrtumizariis BeO-10/1aTKIB € CKIAIHOI0 1 6araTorpaHHOIO 3a/a4yelo, sika BUHUKAE Yepe3 3pOCTaHHS
BUMOT JI0 iX MPOXYyKTHUBHOCTI, MAacHITa0OBAaHOCTI Ta aaanTuBHOCTI. OCHOBHI TMpoOJIeMH, 3 SIKHMU
CTUKAIOTHCS PO3POOHMKH, BKJIIOYAIOTH TIOBUIPHUN dYac 3aBaHTAXEHHS CTOPIHOK, BHCOKHH piBEHb
3aTpUMOK, OOMEXEHI pecypcu CcepBepiB, a TaKOX HECTaOUIbHICT y pPOOOTI MiJ dYac BHCOKUX
HaBaHTaXeHb. KpiM Toro, mBuake 3pocTaHHS OOCATIB JaHUX 1 BUMOT J0 Oe3MepepBHOI JAOCTYMHOCTI
YCKJIa/IHIO€ 3a0€3MeUeHHs HalliHOl Ta MBUAKOI poOOTH BeO-/101aTKiB.

TpaguuiiiHo a8 BHUPIMIEHHS LUX MpoOJIeM BUKOPHUCTOBYBAJIUCS METOAM, Takl fAK pydHe
ONTUMI3yBaHHS KOJYy, MOKpAIIECHHS apXiTEeKTypu CEepBepiB Ta CHCTEMHU KeIIyBaHHSA, MaclUTa0yBaHHs
pecypciB, a TaK0K CTUCHEHHS JIaHUX 1 onTUMI3allis 300paxens. L1 miaxoan MoxyTb OyTH e(peKTUBHUMU
JUIs BUpIIIEHHS OKpEeMHMX 3aBJaHb, MPOTE BOHM YaCTO MalOTh OOMEXEHY THYYKICTb 1 He 3/aTHi
CaMOCTIMHO aJlanTyBaTUCS O MIHJIMBUX YMOB, TAKUX SK 3MIHU y MOBEIIHII KOPHUCTyBaudiB ab0 panToBi
MKOB1 HABaHTAKEHHS [2].

OpHUM 13 OCHOBHHMX BHKJIMKIB € HEMOXKIIUBICTh TIepe10auuTH BCi MOXKIIMBI CIIeHapii BUKOPHCTAHHS
Be0-71071aTKiB. 3MiHHI, Taki sK reorpagidHe po3TallyBaHHsS KOPUCTYBauiB, THIM HPUCTPOIB abo oOcsr
JAHWX, IO HAJCWUJIAIOTHCSA, MOXKYTh BIUIMBATH Ha TMPOJYKTUBHICTh. B yMOBax mMOCTIHHO 3pOCTarouoi
KOHKYpEHLlIi Ta BUCOKMX OYIKyBaHb KOPUCTYBAadiB, HaBiTh HE3HAYHI 3aTPUMKH MOXXYTb IPU3BECTH 10
BTpaTH KiieHTIB. Lle BUMarae OUIbII THYYKHX 1 IWHAMIYHUX TIIXOIB 10 ONTUMI3allii BeO-10aTKiB.

OcrtaHHIM yacoM Bce Oinbllle yBaru MPHUBEPTAIOTh AJITOPUTMU MAIIMHHOIO HaBUYaHHs sK 3aci0
aBTOMaTH3alii mporecy onTuMizamii. MammHHe HaBYaHHS JI03BOJISIE CTBOPIOBATH CUCTEMH, IIIO MOXXYTh
HAaBYaTHUCSI HA OCHOBI BEJIMKOTO OOCATY JaHUX, POOMTH MPOrHO3U Ta NPUHMATH PIIIEHHS B pealbHOMY
yaci. Hampukiag, 3a JOMOMOrol0 IHMX aJrOPUTMIB MOKHA BHSABISTH 3aKOHOMIPHOCTI y TOBEIiHII
KOPHUCTYBaYiB, Mepe0davaT CIVIECKU aKTUBHOCTI, @ TaKOK €()EKTHBHO PO3MOIUIATA CEPBEPHI PECYpPCH B
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Oneca
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