MiHICTEepCTBO OCBITH i HAYKH YKpPaiHU
Onecbknil HAIOHAJIBLHUH TEXHOJIOTIYHNN YHIBEPpCUTET
IHCTHTYT KOMIT IOTEPHOI iH:KeHepii, aBTOMATU3 A,
podororexHiku Ta nporpamyBanns iM.Il.H.Il1aronoBa

«IH®OPMAIIMAHI TEXHOJIOT'II I
ABTOMATU3ANIA — 2023

_ MATEPIAJIH
XV MDKHAPOJHOI HAYKOBO-IIPAKTUYHOI KOH®EPEHI]II

| |

]
f

N

W
= e

19 - 20 2KOBTHSI 2023 p.

M.OJIECA



Marepianu X VI MibkHapoaHOT HAyKOBO-ITpakTHYHOT KoH(epeHii «HpopmailiHi TexHooTii 1 aBToMaru3aris - 2023»

Ministry of education and science of ukraine
Odessa national university of technology
P.N. Platonov Institute of computer engineering, automation,
robotics and programming

«INFORMATION TECHNOLOGIES AND
AUTOMATION- 2023»

PROCEEDINGS
OF THE XVI INTERNATIONAL SCIENTIFIC AND PRACTICAL
CONFERENCE

OCTOBER 19 - 20, 2023

ODESSA



Martepianu X VI Mi>kHapOIHOT HAYKOBO-TIPaKTHUHOI KoH(epeHtIii «IHpopMaIiiiHi TEXHOJIOTT 1 aBToMaTHu3aIis - 2023

MPE3UIISA TA OPTKOMITET KOH®EPEHIIIT
PRESIDIUM AND ORGANIZING COMMITTEE OF THE CONFERENCE

I'OJIOBA IPE3U 1L
CHAIRMAN OF THE PRESIDIUM

€ropos b.B., [Ipesunear OHTY, akanemix HAAH Ykpaiau, 1.71.H., mpodecop

YJIEHU NPE3UIII
MEMBERS OF THE PRESIDIUM

IBanuenkoBa JI.B., Pexrop OHTYVY, n.e.H., mpodecop
IMoBapoBa H.M., mpopekTop 3 HAyKOBOi poOOTH, K.T.H., TOIIEHT

I'OJIOBA OPTKOMITETY
CHAIRMAN OF THE ORGANIZING COMMITTEE

Korimuk C.B. — [upekrop HaBYaJIbHO-HAYKOBOIO I1HCTUTYTY KOMII IOT€PHOL
1HXKeHepii, aBToMaTu3allii, poOoToTeXHiku Ta nporpamyBanus OHTY, k.T.H., go1I.

JACTYIIHUK I'OJIOBA OPI'’KOMITETY
DEPUTY CHAIRMAN OF THE ORGANIZING COMMITTEE

Xo00in B.A. — n.1.1., npodecop kabeapu ATIITaPC OHTY

YJIEHU OPTKOMITETY
MEMBERS OF THE ORGANIZING COMMITTEE

Panagiotis Tzionas, prof. (Thessaloniki, Greece)
Qiang Huang, prof. (Los Angeles C.A., USA)
Yangmin Li, prof (Macao, China)
Aptemenko C.B., npod., (Oneca, Ykpaina)
Pomaniok O.H., npod. (Binauns, Ykpaina)
I'pabko B.B., mpod. (Binnuis, Ykpaina)
Kyuenko A.lL, npod. (Kuis, Ykpaina)
Jlapanwok A.IL., npod. (KuiB, Ykpaina)
Jlucenko B.®., npod. (Kui, Ykpaina)
JIroounk JI.M., npod. (Xapkis, Ykpaina)
Ianos L., mpod. (Pyce, bonrapis)

CroBkoBa B./I., nomu. (Tpakust, bonrapist)
Cycaos B., nor. (Komanin, [Tonsia)
Aptem'es IL., mpod. (Onbirrun, [Monpima)
Cynauneschki B., nom. (Kumunis, Monmosa)
Amanzxkodaosa C., goi. (Anmaru, Kazaxcran)



Martepianu X VI Mi>kHapOIHOT HAYKOBO-TIPaKTHUHOI KoH(epeHtIii «IHpopMaIiiiHi TEXHOJIOTT 1 aBToMaTHu3aIis - 2023

YK 004.01/08

[ndopmariitai Texnosorii 1 aBromaru3amis — 2023 / Marepianu XVI| MiKHapogHOT
HAyKOBO-TIpakTHUHOI KoH(pepenmii. Oxeca, 19-20 sxoBtHs 2023 p. - Oneca, BugaBauiTBo
OHTY, 2023 p. — 451 c.

30ipHHUK BKJIIOUa€ MaTepiai JOMOBiAEH y4acHUKIB KOHGepeHiii, aki 00'eqHani 3a
TEMaTUYHUMHU HaNpSIMKaMHi KOH(EpeHIIii.

30ipHUK Oy/ie KOPUCHUM K i (axiBIIB 1 IpaliBHUKIB QipM, 3aiiHATHX B 00JaCTi
IT ta aBTOMaTH3amii, Tak 1 I BUKIAJa4iB, MAriCTPiB 1 CTYICHTIB BUIIMX HaBUYAJIbHUX
3aKj1a/iB, sIKI HABYAIOTHCS 32 HANpsIMaMu 1 CIIEHIaIbHOCTSIMU ITPOTrPaMHOTO 3a0€3MEeUeHHS,
OOYHUCITIOBAJILHOT TEXHIKM 1 aBTOMATHU30BAHUX CHCTEM, MPHUKIATHOI MaTeMaTUKUA Ta
00po6Oku 1HbopMarlii, Oyae KopucHUM npodecioHanaM 3 KOMIT'FOTEPHOTO MOJICIFOBaHHS Ta
PO3pOOKH KOMI'FOTEPHHX 1r0P.

PesynbraTu gociipkeHb y 30IpHUKY TMPEACTaBISIIOTH COOOI0 CBOEPITHUN 3pi3
CYy4acCHOTO CTaHy CIIpaB B IMEPEPAXOBAHMUX Traldy3sX 3HaHb, SAKHUM MOXKE JONOMOITH SK
(daxiBUsAM, TaK 1 CTyJAEHTaM YHIBEPCHUTETIB CKJIACTH 3arajlbHy KapTHUHY PO3BUTKY
1H(OpMaIIHHUX TEXHOJIOTIH Ta MOB'SI3aHUX 3 HUMHU MTUTaHb.

HayxoBi mpari 3rpynoBaHi 3a HampsMKaMu poOOTH KOH(pEpeHLli Ta HaBeIEHI B
angaBITHOMY MOPSAAKY MPI3BUIL aBTOPIB.

Martepianu  (Te3u  IONOBIACH)  APYKYIOTbCS B ABTOPCBHKIA  pelaKiiii.
BianoBiganeHICTh 3a AKICTh Ta 3MICT ITyOJIIKAIld HECE aBTOpP.

PexomenmoBano s myoOsmikamii Buenoro Pamoro Opecbkoro HarioHaabHOTO
TexHoJsoriunoro yHiBepcutety Bia 20.10.2023 p., mpotokon Ne 5.

Marepianu nojaHo YKpaiHCbKOIO Ta aHTJIACHKOIO MOBaMHU.
Penakrop 36ipanka Kotk C.B.

©Onecbkuii HAIllOHANBHUIN TEXHONOTIYHUN yHiBepcuTeT, 2023
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2. Properties: Properties describe attributes or relationships associated with classes and individuals.
They define the relationship between classes and individuals and may include terms such as "have", "be",
or "be part of".

3. Individuals: Individuals are concrete instances or members of classes. They are concrete entities in
a domain and can be considered as real objects, concepts, or instances that are described.

4. Axioms or constraints: Axioms or constraints establish rules or logical statements that govern
relationships and behavior in an ontology. They help to ensure consistency and logical coherence of the
ontology.

The four form the basis of ontology modeling, allowing for a structured and systematic representation
of knowledge in a particular domain. It provides a formal basis for capturing and organizing information
in a way that is accessible to both human understanding and machine reasoning [4].

The ontological approach indeed offers users a comprehensive systemic perspective on a subject area
or intricate research project. By employing ontological knowledge models, it becomes possible to
establish classes, objects, functional processes, and formal theories. Ontological technologies facilitate the
development of information-analytical systems, both for research purposes and within corporate
environments. These systems encompass a wide spectrum of capabilities, ranging from multifactor
analysis of initial information resources to the facilitation of collaborative decision-making and
knowledge management systems. In addition, ontologies are the direct object of manipulation and result
of Semantic Web technologies.

The ontological toolkit proves to be invaluable in constructing a Linguistic-Ontological Model of the
World (LOMW), which can be envisioned as a lexicographic system. This LOMW is not only regarded as
an integral part of the broader Scientific Model of the World (SMW) but also stands as a key component
within systems designed for the analysis and comprehension of natural language objects [5].

In this context, the LOMW serves as a categorical superstructure, offering a structured and
semantically rich foundation for knowledge bases specific to various domains of expertise. It also plays a
crucial role in the integration of diverse knowledge repositories. By providing a comprehensive and well-
organized framework for linguistic and ontological elements, the LOMW facilitates enhanced
understanding, communication, and knowledge management, ultimately contributing to the advancement
of both domain-specific and interdisciplinary research and applications.
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METOJAUKA OIIHIOBAHHS PIBHSA MOKPUTTS MPOLUECIB TECTYBAHHSA
IMPOI'PAMHUX ITPOAYKTIB
[Mumunenxo 1. 1O., Kosanenko O.0. (ok@vntu.edu.ua)
BinHuIbKUI HalliOHAIBHUN TEXHIUHUI yHIBepcuTeT (YKpaiHa)

Memoro docniodcensb € po3podoKa MemoouKu OYiHIOBAHHS PI6HA NOKPUMMSA NPOYeCi6 mecmy8aHHs
npozpamuux npooykmis. CymHicmo mMemooy nosaeac y 6us8ieHHi KOHmMpOIbHUX MOYOK Ma napamempis 6
Kelcax mecmy6amHs 3 NoOanbuum QOpMYy8aHHs cneyiarvhux yek-aucmie. Ompumani pe3yromamu
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nepesipsaiomvcsi 8iONOBIOHO 00 BI02YKI8 3AMOBHUKA MA KOPUCMYBAYI8 OJis1 NOOANbUIOZ0 KOPe2YB8aAHHS
Kelicie mecmy8anHs ma KOHMPOJIO KII0YOBUX NOKAZHUKIG.

Keiicu TecTyBaHHSI MOEIHYIOThH IJIaH TECTYBAaHHS, ICTOPil BUKOPUCTAHHS MPOrPAMHOTO MPOAYKTY,
YMOBH BIIPOBAQ/KEHHS, IIOKAa3HUKU OLIHIOBaHHS SKOCTI MPOrpaMHOr0 MpOAYyKTy. BoHu Takox
BUKOPUCTOBYIOTBCS ISl BaJIiJallii, Y1 BiJIOBiJa€ MporpaMHe 3a0e3leYeH s BUMOTaM TIepe]l BUILYCKOM
Ha PUHOK.

Keiicu TectyBaHHs mporpamHoro 3abesnedeHHs (test cases) — 1€ JOKYMEHTOBaHI IHCTPYKIIii, sKi
BHU3HAYAIOTh KPOKH Ui BUKOHAHHS KOHKPETHOIO TECTy, 1100 MEepeBIpUTH, YU MpaIloe MpPOrpaMHe
3a0e3neueHHs HaJIe)KHUM YMHOM Ta Bianoinae Bumoram [1]. Kelicu TecTyBaHHS € BaXKIMBOIO YaCTUHOIO
TECTOBOI JOKYMEHTallli 1 BUKOPUCTOBYIOTHCSA MJISi CHCTEMATHYHOTO 1 CTPYKTYPOBAHOIO IPOBEICHHS
TecTiB. OCh JIesiKi 3arajibHi €eJIeMEHTH, K MICTAThCS B KeHcax TeCTyBaHHS:

Ha3zpa keiicy: [nenTudikyroda Ha3Ba sl TECTOBOTO KEHCY.

Omnwuc: KopoTkuii onuc TecTOBOTrO CIIEHapiro Ta Horo mera.

[TepenymoBu: YMOBH, sIKi TOBMHHI OyTH BHMKOHAaHI Iepe] IOYATKOM TECTyBaHHS, TaKi SK
HAJIAIITYBaHHS CEPEAOBUIIIA.

Kpoku BukoHanHs: [leTanbHi IHCTPYKIIiil AJIT BAKOHAHHS TECTY, BKIIOUYAIOUX BXIHI i1, B3aEMOJIIIO 3
MPOTrPaMoIo 1 OUiKyBaH1 pe3yJIbTaTH.

OuikyBanuii pe3ynbrar: Onuc TOro, 110 Ma€ CTATHCS Micsl BUKOHAHHS KOKHOTO KPOKY.

YMOBH NPUNTUHEHHS: Y MOBH, 32 SKHX TECT BBOKAETHCS YCIIIIIHO 3aBEPIICHUM a00 HEBIAINM.

HonatkoBi nmerami: [onmaTkoBa iHdopmarliisi, Taka SK JOJATKOBI JaHi Yd yMOBHU, HEOOXITHI s
BUKOHAHHS TECTY.

[Ipioputet TecTy: BkazaHHs Ba)JIMBOCTI TeCTy (HaNPHUKJIal, BUCOKHH, cepe/iHil, HU3bKUIN).

Crporenns tecty: BkasanHs, siKi YaCTHHH TECTY MOKYTh OYTH aBTOMaTH30BaHi.

Pesynbrar Tecty: Tect ycnimnuii ( a00 HeBIaNHM, BIIKIAICHUN).

[Toka3HUKH pe3yabTaTy TECTY.

YexsucT TecTyBaHHS MPOTPAMHOTO HPOAYKTY — II€ JIOKYMEHT, SIKHH MICTUTH THEpeNiK 3aBllaHb,
€TaImiB 1 MYHKTIB, SIKI MOTPIOHO MepeBipuTH a00 BUKOHATH IIiJ] Yac MPOIECY TECTyBaHHS MPOrPaMHOTO
npoaykty. Llel yekmucT nomoMarae opraHi3yBaTu TECTyBaHHS Ta 3a0e3nevye CUCTEMaTHUYHUN MiAXia A0
nepeBipKku (PYHKIIOHATBHOCTI, MTPOAYKTUBHOCTI, O€3MEKH Ta IHIIMX ACIEKTiB MPOTPAMHOTO MPOAYKTY.
Le#t mepenik Moke BUTIIAATH HACTYITHUM YHHOM:

OYHKIIOHAJBHICTb:

[Tepeipte, un mporpaMa BUKOHYE Bcl QYHKIIIT BIIMOBIIHO 710 crienupikariii.

[Tepexonaiitecs, 110 yci BX1aH1 gaH1 0OpOOIIOIOTHCS HAIEKHUM YHHOM.

I[TepeBipTe, uu nporpama MOBOJAUTHCSI KOPEKTHO B YMOBaX, KOJIM BBEJCHI HEKOPEKTHI JaHi.

KopucryBanpkuii inTepdeiic:

I[Tepesipte, un iHTEpPEiic IPOrpaMu € IHTYITUBHO 3pO3YyMIIUM JIJIsl KOPUCTYyBaya.

[TepexonaiiTecs, 110 BC1 €IEMEHTH 1 KHOTIKU 1HTEep(elCy Mpaliol0Th MPaBUIIBHO.

CyMiCHICTB:

[lepeBipre, un porpama Mpawioe Ha Pi3HUX ONepaliiiHuX CUCTEMaX.

[TepexonaiiTecs, 1110 MporpaMa KOPEeKTHO MPAIO€ B pi3HUX Opay3epax (SKILO 1ie BeO-10aToK).

besneka:

I[TepeBipTe, un mporpaMa 3axuIlieHa BiJl 3arpo3 Oe3neKu, TaKuX sIK aTakd Ha NepernoBHEHHs Oydepa
a060 SQL-ix'exmii.

[TepexonaiiTecs, 110 1aHi KOPUCTYBaUiB 3alIM(PPOBaHI BIIOBITHO 10 BUMOT.

[TpoayKTUBHICTB:

[TpoBeniTh TeCTH MPOAYKTUBHOCTI, BUMIPIOIOYHU MIBUIKICTh BIATYKY Ta 3aBAaHTKEHHS CHCTEMH T
HaBaHTaXCHHSIM.

BigHoBIEHHS BiJ BiAMOB:

[TepexonaiiTecs, 0 MporpamMa MOKe BITHOBUTHCS TICIIS BIIMOBU UM T IHHS.

JlokyMeHTaris:

[lepeBipTe HasABHICTP Ta KOPEKTHICTh JOKYMEHTAIll A NpOorpamMH, BKJIIOYAIOUYM IHCTPYKLIL
KOpUCTYBaya Ta TEXHIUHY JOKYMEHTAIIiIO.

TectyBaHHs Ha BIAMOBIIHICTE BUMOTaM:

[TopiBHsiTE pe3ynbTaTH TECTYBAHHS 3 BAMOTaMH JI0 IPOTPaMH.
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ABTOMaTH30BaHe TECTYBaHHS:

[TepexoHaiiTecs, M0 aBTOMAaTU30BaH1 TECTU 3aMMYCKAIOTHCS Ta MPOXOAAThH YCIIIIHO.

TecTyBaHHs 1HTETparii:

[epeBipTe B3a€MO/Iit0 MPOrpaMu 3 iHIIUMH CUCTEMaMH YU CEPBICaMH.

[TinTpumka MOOLTEHUX TIATHOPM (SIKIITO MOTPIOHO):

[1epeBipte, uu mporpaMa Mpairoe Ha MOOUTBHUX MPUCTPOSIX Ta IUIAHIIETAX.

TectyBaHHS HA TOMUJIKU:

[lykaiiTe Ta JOKYMEHTYWTE OYy/Ib-5IKi TOMIJIKH, SIKI BUSBIISIFOTHCS TT1/1 YaC TECTyBaHHS.

TectyBaHHs BiAIIPaBKU Ta MPUHOMY JTaHUX (SKILO 11€ 3aCTOCOBYETHCS):

[Tepexonaiitecs, 10 Mepenavya JAHUX MIXK IPOTPaMOI0 Ta IHITUMH CUCTEMaMH MPAIIOE KOPEKTHO.

TectyBaHHs BiTHOBJICHHS Ta PE3€PBHOTO KOMIIOBAaHHS:

[TepekoHnaiiTecs, 1Mo MporpamMa MO>Ke BiJIHOBUTH JIaH1 3 Pe3epPBHUX KOIIiH.

[TinroroBka no Bumycky (Release Readiness):

[TepexonaiiTecs, 110 BC1 TECTH 3aBEPILEH] 1 pe3yabTaTh 33J0KYMEHTOBAHI.

[TpoBeniTh ¢GiHaNBHUIA ayAUT IPOrPAMHOTO MPOIYKTY HEPE] BUITYCKOM.

BiamoBigHO 10 KOXKHOTO 3 YaCTHUH YEK-TUCTa MOKHA c(hOpMyBaTH OKpeMi Keicu. Takox Keiich Ha
OCHOBI1 1CTOpPIM KOPHCTYBaudiB MOBHWHHI MICTHUTH CIHCOK IEPEBIpKH MapaMmeTpiB a yek-nucramu. Came
TOMY METOJIMKAa BHKOPHCTAHHS KEHCIB Ta YEK-JIHUCTIB MOXKE OYTH Mpe/ICTaBIeHa TAKUM YHHOM:
dopMyBaHHS KEHCIB 3a ICTOPISIMU KOPUCTYBAaviB.

\dopmyBaHHS KEICIB 32 YaCTUHAMH CTaHIAPTHOTO YEK-JIUCTA.

@dopMyBaHHS KEHCIB BIAMOBIIHO 10 OCOOIMBOCTEH MpOrpaMHOro 3abe3neueHHs.

V3aranpHeHHs1 Ta (OPMYBaHHS CIIMCKIB MApaMETPIiB JJIsl TECTYBAHHS SIKOCTI IPOTPAMHOTO MPOIYKTY.
@dopMyBaHHS 3arajlbHOr0 YeK-JIMCTA 7Sl TECTYBAHHS IPOrPAMHOTO MPOIYKTY.

Amnaii3 pe3yapTariB poOOTH IPOTPaMHOTO MPOAYKTY BiAMOBIIHO 10 MPOTOKOJIB MIIOTHUX MPOEKTIB, a
TaKOX B peallbHOMY BUKOPUCTaHHI.

7. KopuryBaHHs KEHCIB Ta YEK-JIHCTIB BiIOBITHO J0 PE3yJIbTaTiB pOOOTH MPOTPaMHHX MPOITYKTIB.

KommuiekcHuil MeTOoJ] TecTyBaHHS Ha OCHOBI KEWCIB Ta YEK-JUCTIB JO3BOJIAE€ OUIbII THYYKO
3MIIACHIOBATH MPOIIECH TECTYBAHHS Ta OTPUMYBATH PE3yJIbTATH MiATBEPHKEHHS SKOCTI IPOIYKTY.

[Ipu dopMyBaHHI KeiiciB Ta YEK-JIMCTIB JOLLIBHO BUKOPHUCTOBYBATH IHCTPYMEHTapiil cucTem
IITYYHOTO IHTENEKTY.

Sk~ wd PR

Cnucok BUKOPUCTAHOI JiTepaTypu
1. I'nuboxke 3anypenns B TectyBanus. URL: https://www.zaptest.com/uk/.
2. Haenlein, Michael & Kaplan, Andreas.. A Brief History of Artificial Intelligence: On the Past, Present,
and Future  of  Atrtificial Intelligence.  California  Management  Review. 2019.
URL.: https://www.researchgate.net/publication/334539401 _ A _Brief History_of Atrtificial_Intelligence_
On_the Past_Present_and Future_of Aurtifici al_Intelligence
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BITPOBA/I’KEHHS CUCTEM ITPOI'HO3YBAHHSA EQEKTUBHOCTI BPOXKAIO U151
MNPUBATHUX CAJOBUX TOCITIOJAPCTB
[Moaxamiok €.11., 'yauenxo FO.O.
(podkaluk.liza@gmail.com, gunchenko@gmail.com)
Opnecpkuil HalllOHATBHUIM MOPCHKUH yHIBepcHUTET (YKpaiHa)

YV mezax oonoeioi posenanymo bacamogakmopHy cucmemy npoeHo3V8aAHHA AKA BPAXOBYE He OOUH
okpemuil ¢hakmop, a KilbKa napamempié pazom, GKIOUAYU KIIMam, 61dcmueocmi 2pyHmy,
8000NOCMAYAHHS, ICMOPII0 pOCmMy POCIUH MA NPOSHO308aHI 3MiHU Y no2odi. Bnpoeadiicenus
IHhopMayitinux MexHono2il y cucmemu NpoSHO3Y8AHHs OISl CAOIBHUYMBA WO O00360JI5IE NOKPAWUMU
8POACALIHICMb, 3MEHWUUMY 6MPAMU | CHPOCIMUMU YNPABTIHHA CAO08UM 20CN00apcmeom. Lli mexnonoeii
donomazaroms CaO0IBHUKAM MOHIMOPUMU NO200Y, ONMUMI3Y8AMU 3POuleHHs | 000pusa, ynpasisimu
OaHUMU NPO COPMU POCIUH MA 8UACHO peazysamu Ha WKIOHUKIE | X6Opoou.
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