MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
OJIECBKA HAIIIOHAJIBHA AKAJIEMISI XAPUYOBHX TEXHOJIOT'TI
THCTUTYT KOMI'IOTEPHUX CUCTEM I TEXHOJIOI'TI
«IHAYCTPIA 4.0» IM. IL.H. IINTATOHOBA

«IH®OPMAIIMHI TEXHOJIOTII 1
ABTOMATHU3ALIA — 2021»

MATEPIAIH
XIV MDKHAPOJHOI HAYKOBO-IIPAKTHYHOI KOH®EPEHI[II

21 - 22 )KOBTHA 2021 p.

M.OJIECA



Martepianu koHpepeHiii «[HpopmarltiitHi TexHOIOTIT 1 aBTromMaTu3aitis - 2021»

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
ODESSA NATIONAL ACADEMY OF FOOD TECHNOLOGIES
INSTITUTE OF COMPUTER SYSTEMS AND TECHNOLOGIES

"INDUSTRY 4.0" NAMED AFTER P.N. INTATOHOBA

«INFORMATION TECHNOLOGIES AND
AUTOMATION-2021»

PROCEEDINGS
OF THE XIV INTERNATIONAL SCIENTIFIC AND PRACTICAL
CONFERENCE

OCTOBER 21 - 22, 2021

ODESSA



Martepianu koHpepeHiii «[HpopmarltiitHi TexHOIOTIT 1 aBTromMaTu3aitis - 2021»

OpranizaniiHuii KOMiTeT KOH(pepeHuii
Organizational committee of the conference

TI'onoBa
Supervisor

€ropos b.B., npod. (Oneca)

3acTyNHMKY I0JIOBH
Deputy Chairmen

[ToBapoBa H.M., nou1. (Oxneca, Ykpaina)
Xo61iH B.A., pod. (Oneca, Yipaina)
Kotnuk C.B., nom. (Oneca, Ykpaina)

YjieHn KomiTeTy
Committee members

Panagiotis Tzionas prof. (Thessaloniki, Greece)
Qiang Huang, prof. (Los Angeles C.A., USA)
Yangmin Li, prof (Macao, China)
Aptemenko C.B., mpod., (Oneca, Ykpaina)
Pomantox O.H., mpod. (Binauns, Ykpaina)
['pabko B.B., npod. (Binnus, Ykpaina)
€ropos B.b., n.1.1. (Oneca, Ykpaina)
Kyuenxo A.lL, npod. (Kuis, Ykpaina)
KympisinoB A.b., nou. (Mincek, binopycis)
Jlapantok A.IL., mpod. (KuiB, Ykpaina)
Jlucenko B.®., npod. (Kuis, Ykpaina)
Jro6uuk JI.M., mpod. (XapkiB, Ykpaina)
[Tanos 1., mpod. (Pyce, bonrapis)
[TnotnikoB B.M., npod. (Oneca, Ykpaina)
CroBkoBa B./I., nou. (Tpakus, bonrapis)
Cycnos B., non. (Komamin, [Tonpia)
Tpimmna @.A., nou. (Oxeca, Ykpaina)



Martepianu koHpepeHiii «[HpopmarltiitHi TexHOIOTIT 1 aBTromMaTu3aitis - 2021»

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.

Martepianu (Te3u J0mOBIEH)  APYKYIOTBCS B  aBTOPCHKIM  pemakiiii.
BianoBigaapHICTP 3a SKICTh TA 3MICT ITyOIiKaIiil HeCe aBTop.

PexomenmoBano s myoOsikamii Buenoro Pagoro HaB4allbHO-HAYKOBOTO
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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UDC 004.01/08

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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Crcok

Opraizailiii, MpeICTaBHUKH IKUX B3SUIM y4acTh Y pOOOTI KOH(pEpeHIii

List

organizations whose representatives took part in the conference

Bangalore Institute of Technology India
National Technical University “Kharkiv Polytechnic Institute” Ukraine
NTU “KhPI” UKraine
Polytechnic University of Tirana Albania
Tashkent University of Information Technologies Uzbekistan
Technical University of Varna Bulgaria
University of St. Kliment Ohridski Republicigy l_\lorth
Macedonia
University of Tirana Albania
ATJMATHHCKUI YHUBEPCUTET PHEPTeTUKH U CBs3M uM. I'. JlaykeeBa Kazaxcran
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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JlyranchKuii HAyKOBO-IOCIIIHUNA €KCIepTHO-KpUMiHamicTHIHui nentp MBC

Vipaitn VYkpaina
Jlyupkuii HalliOHATBHUN TEXHIYHUHA YHIBEPCUTET VYkpaina
MexyHapoAHbli Hay4HO-Y4eOHBbIN [EHTP HHPOPMALIMOHHBIX TEXHOJIOTHH U .
cucteM HAH VYkpaunsl 1 MOH VYkpaunsl Yipaina
MexaHiko — TexHonoriyHui (haxosuii konemx OHTY VYkpaiHa
MiXHapOoJHUI HAYKOBO-HaBYAIBHUHN IEHTP 1H(GOPMALiHHUX TEXHOJOTIH i Vidpaina
cucteM HAH Vkpainn Ta MOH VYkpainu

Hanmonanenas akanemust Hayk Koipreizckoit PecriyOnmku, maboparopus MAC Kepilcran
NMA HAH KP

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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o Kynute crpaxoBky
. VYA3BUMOCTB ITOCTaBIIMKA JOCTYIIA
. Hcnonp30Banne MHOTO(AKTOPHOM ayTeHTH(PHUKAIINN

[lomumo Oe30macHOCTH, TIOJNE3HO COCPEJOTOUYMTHCS Ha MalueHTtax. Mcmonb3yiiTe
MH(POPMALIMOHHBIE CUCTEMBI 3/IPABOOXPAHEHMS Ul OBBIILIEHHS y100CTBa U JOCTYIA MAallUCHTOB.

[IoMHHTE, 4YTO KIMHUYECKUU IIEPCOHAJ, BEPOSTHO, SABIIAECTCS JIy4IIUM pPECYPCOM UL
IPUHATHS pellieHNH B 001acTH MH(YOPMAIIMIOHHON CUCTEMBI 3paBOOXPAHEHUS.

CnucoK HCIO0JIb30BAHHOM JIUTEPATYPhI:

1. Anexcanap CyxaHOB: 3alUTa JaHHBIX BeO-TIPUIIOKEHUI OT BHYTPEHHUX YIPo3 /
URL.: https://www.anti-malware.ru/practice/solutions/web-applications-internal-threats-
security/(mara oopamenus: 09.03.2020).

2. «Bp100p TexHOMOTHH A1 OONBIIOrO M HE OYeHb Oonbmioro BeO-mpoektay/ URL:
https://habr.com/ru/company/SECL_GROUP/blog/315734/ (nata obpawenus: 05.03.2020).

3. George Berezhnoy. Ayrentudukamus ¢ mnomomipio JSSON. Web Token/ URL:
https://codex.so/jwt/(mata obpamienus: 28.02.2020).

4. «Kak 3amuTUTh BEO-TIPUIIOKEHUE: OCHOBHBIE COBETHI, MHCTPYMEHTHI, TOJIC3HEIC
ceoutkny/ URL: https://tproger.ru/translations/webapp-security/.

YK 004.415.25
PA3BPABOTKA U UCCJIEAOBAHUE METOAUKU TIOCTPOEHUSA
MOJIB30BATEJIbCKOI'O HHTEP®EWCA JJISI MOBUJIBHBIX MTPUJIOKEHUM C
MNPUMEHEHUWEM TEXHOJIOTI'UU “JETPACK COMPOSE”
Oueitnuk B.I'. (ribozo31@gmail.com)
T'ocyoapcmeennwiii ynueepcumem «Ooecckasa nonumexnuxkay (Ykpauna)

B mesucax paccmampuearomest cogpemennvie MemoOuKu NOCMPOeHUs. NOab308aMenbCKO20
uumepdhetica 011 MOOUIbHBLIX — npuiodcerutl.  Onucvligaemcss nowsmue  0eKiaAPaAMmusHO20
NPOCPAMMUPOBAHUSL,  NPUUUHLL, NO KOMOPLIM NOSAGIAIOMCS MAKUe MeXHON02UU HA npumepe
“Jetpack Compose” u npobremul, komopwvie oHu pewaiom.

3amadeii  uCClIeJOBATeNbCKON paboOThl SBISETCS JOKA3aTENbCTBO WM  ONPOBEPKEHUE
BO3MOXXHOCTH YIIPOIIEHUsl Ipoliecca pa3pabOTKH MOOWJIBHBIX MPUIOKEHUH C MOMOUIbIO
texHonoruu Jetpack Compose.

bnaromaps crpemuTensHOMY pa3BUTHIO MOOWJIBHONW MHIYCTPUM KaXKIble HECKOJIBKO JIET MbI
HAO0JIf0/1aeM TIOSIBIICHUSL - HOBBIX TEXHUYECKHX PELICHHH, TMPHU3BAHHBIX YMNPOCTUTH KU3Hb
pa3paborunkam. [loxaiTyil, TIaBHBIM TPEHIOM MOOWIBHON pa3pabOTKH 3a MOCIEIHUE HECKOJIBKO
Jet ctai aekiapatuBHbid Ul

JlexnapaTuBHOE MPOrpaMMHPOBAHHUE — 3TO MapajnrmMa, Npyu KOTOPO OMUCHIBAETCS KeJIaeMblii
pe3ynbTaT, 0€3 COCTaBIEHHUS ETalbHOTO AJITOPUTMa €ro mnoyyuyeHus. VHbIMH ClIOBaMH, MbI
ONMCHIBAEM HE «KaK», a «4TO» Mbl XOTUM BHJETh Ha JKpaHe. JDTO camoe OOJIbLIOE OTINYHE OT
UMIIEPATUBHOTO IPOTPAMMHUPOBAHUSI.

[Ipu TpapuumonHo# pazpaboTke moiab3oBarenbckoro uurepgdeiica Android coueranne XML-
JOKYMEHTOB U KOJa TOJb30BaTEIbCKOr0 HHTEp(deilica yTOMHUTENbHO OMHMCHIBAET, YTO M Kak
CTPOMTCSI KaKJbli KOMIIOHEHT I0JIb30BaTeIbCKOro MHTepdeiica. YacTe "kak" MoOXeT 3aHUMAaTh
JIOBOJIBHO MHOTO MECTa B KOJI€ M MOTEHIIMAIBHO SBJISETCS HCTOYHUKOM TPYJHO OOHAPYKHUBAEMBIX
OmMMUOOK W3MEHEHUS COCTOSHHUS IOJIh30BATENLCKOTO wHHTepdeiica. OmuOKku COCTOSHUS B
MOOUJIBHBIX MPUIIOKEHUSAX — 3TO 3HAYUTENIbHBIN PUCK, MTOATOMY MX YMEHBIIEHHE — 3TO OOJbIlas
nodena.
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Hememmnss crpykrypa Ul-dpetimBopka Android cymectsyer ¢ 2008 roma, ¥ co BpeMeHEM
craja 0Oojiee CIOXHOH, €€ [OBOJIBHO TSDKEIO TOAJEPKUBATh, a PAa3BUTHE MPAKTHUYECKH
HEBO3MOXKHO. 3a 13 ner MoOWIbHBIE MPHIOKEHUS CHIBHO HM3MEHWINCh, U OHHU TpeOyroT
JTMHAMUYECKUN TOJB30BATEIbCKHIM HHTEP(HEIC, ¢ YeM TSDKENIO CIPABIISCTCS HBIHEIIHSS METOHKA
ero mnoctpoenus. [IpobGnembl ¢ View-uepapxuel, 3aBUCUMOCTb OT PEIHU30B IIATQOPMBI,
BBIHYX/ICHHOE UCTOJb30BaHne XML-TOKYMEHTOB — HAIMYUE ITHX U MHOXKECTBA JIPYTUX MEITKHX
HEJOCTaTKOB B TOM WJIM MHON Mepe IOCTaBISIM HEyAoOCTBa pa3paboTuMKaM, YTO U MOOYAMIIO
kommanuio Google 3aHATHCS pa3pabOTKOM HOBOTrO (pelMBOpKa, CIIOCOOHOTO pEeIIUTh BCE 3TH
npobaemsl. Jetpack Compose crpeMuTcst HadaTh BCe ¢ Hadaia ¢ yueToM (GuiiocoGuu COBPEMEHHBIX
KOMITIOHEHTOB.

JlexiiapaTtuBHas MapajurMa MEepeHOCUT 3HAYMTENBbHYI0 4acTh PabOThL € pa3paboTdnka Ha
0azoByr0 mojacuctemy Jetpack Compose, 4To 3HAYUT HAMMCAHWE MEHBIIETO KOJIUYECTBA KOJAA st
BBITIOJIHEHHSI OJHOW M TOW K€ 3aJadd. DTO SKOHOMHUT BpeMs M JCHbI'M Ha Ha4YaJbHOM JTare
pa3paboTKH, a TaKKe CHIKACT KOJIMYECTBO OLIMOOK M perpeccuii mojib30BaTeNIbCKOro HHTepdeiica
Ha MPOTSHKCHUU BCEW )KM3HM KOJIOBOU 0a3bl.

Takoe pelieHHe yke JaBHO yCHelHO npumeHsieTcss B BeO (React) n kpocermiathopMeHHbBIX
pemenusx (Flutter, React Native) u Temepsr moOpanoch 10 MoOMIBHOW pa3paborkm. Ha i0S
cymectyer SwiftUl (mpencraBnennsiii Ha WWDC 2019), a nva Android — Jetpack Compose
(npencraBnenHblii MecsiiieM panee Ha Google /O 2019). M Ha nmpumepe mocienHero u Oyner
MIPOBOAMTCS MCCIEAOBAaHNE HA TEMY MOJXOAO0B K MOCTPOCHHUIO MOJIH30BATEALCKOrO MHTEpdeiica B
MOOMITBHBIX MPUITOKCHHSIX.

Jetpack Compose — 3To0 HabOp WHCTPYMEHTOB JUI pa3pabOTKH IOJIb30BATEIHCKOTO
unrepdeiica B Android-mpunokennn. OH TPU3BAaH  YCKOPUTh M YIPOCTUTH pa3pabOTKy
M0JIb30BATENBCKOr0 MHTEpdeiica, N30aBUTh OT JIMIIHENO KOJa U COSAMHUTH MOJENb PEaKTHBHOTO
IPOrpaMMHUPOBaHHUS ¢ JTakOHUYHOCTHIO0 Kotlin.

VYuurteiBas nomynsipHOCTh JekiapatuBHbIX Ul-dpeiiMBopkoB, Takux kak Compose, React,
Flutter u SwiftUI, moOunpHast pa3paboTka cTaHOBUTCS 0oJice MOXOXeH Ha BeO-pazpaboTky. DTo
MOKET TPUBECTH K YHU(PHUKALUU HCIOJIb3YEMBbIX apXHUTEKTYp, a Takke K COBMECTHOMY
HCIIOJIb30BAaHUIO KOJIa MEKIY OOJNBIIMHCTBOM KIMEHTCKHX IIAT(OPM, YTO MO3BOJIHUT CYIIECTBEHHO
YIPOCTUTH MPOLIECC Pa3pabOTKHU.

B mporecce paboThl BhIMONIHEHA paspaboTka MOOMIBHOTO MPHIOKEHHs Ha ocHoBe Jetpack
Compose, mpoBeneHbl TECThl MPOU3BOIUTENBHOCTH, Pa3IMYHbIE METPUKH KOJla M CPAaBHEHUS C
AQHAJIOTUYHBIM MPUJIOKCHHEM Ha OCHOBE HBIHEIIHEH METOIUKH MOCTPOSHHS TOJIB30BATEIBCKOTO
uHTepderica.

HoBast TexHosiorusi MO3BOJISIET M30aBUTH Pa3pabOTUYMKOB OT MHpoOJIeM, KOTOpbIE HECeT 3a
co0oii_pa3paboTka mosib3oBarebekoro uHrepdeiica ams Android u pemuTh 3aa4dy ynpoUeHUs
npoiecca pa3paboTki MOOMIIBHBIX MPUIIOKEHUH ¢ TOMOIIBI0 TexHos1oruu Jetpack Compose.

CHOHCOK MCITOJIE30BaHHON JIATCPATYPhI

[1] “Jetpack Compose”, opurmansHas qokymenTtaius oT Google [online]. Available:
https://developer.android.com/jetpack/compose

[2] “Understanding Jetpack Compose”, L. Richardson [online]. Available:
https://medium.com/androiddevelopers/understanding-jetpack-compose-part-1-of-2-ca316fe39050

[3] “Jetpack Compose samples”, mpuMepbl HCITOJIB30BAHUS TEXHOJIOTHH B MOOMIIBHBIX
npuitokerusx ot Google development team [online]. Available:
https://github.com/android/compose-samples

[4] “The new shiny”, P. Steinberger [online]. Available: https://increment.com/mobile/the-
shift-to-declarative-ui
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[I0 OHTOJIOI'II 3 PEABUNTALIMHOI MEJMIIMHU, Iucturyr mnpobuem
Mmarepiaigo3sHaBctBa HAH Vkpainu (Vkpaina)

Kipiszi LII, 3imoBatna C.JI. AJITOPUTM BUKOHAHHA 3ABJIAHHS B
HABYAJIBHI TIPOTPAMI JJIS 3AKPIIIJIEHHS 3HAHB ITPO AJITOPUTMU
INIAHYBAHHA POBOTU TIPOLECIB, J[lepxapumii yHiBepcuter «Omecbka
noriTexHikay (Ykpaina)

207

Kyoko C.HO. ABTOMATU30BAHA CHUCTEMA JUUI1 OBCJIIYTOBYBAHHSA
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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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