MIHICTEPCTBO OCBITHU I HAYKH YKPAITHU

IHCTUTYT LIU®POBI3AILIL OCBITH HAITH YKPATHI
JdepxaBHuii 3aKnan
MIBAEHHOYKPATHCBKHII HAINIOHAJIbHAY NEJATOI'TYHUI YHIBEPCUTET
imeni K. JI. Yimuncskoro

MATEPIAJIU JIEB’SITOI MIZKHAPO/JHOI KOH®EPEHIIIT
3 AJAIITUBHUX TEXHOJIOT'IH
YIPABJIIHHSI HABYAHHSM

ATL-2023

25 — 27 xoBT1Ha 2023 p.

Opeca — 2023



Aoanmueni mexnonozii ynpaeninnsa Hasuauuam ATL-2023

Hpykyemocs 3a pivienHamu:
Buenoi pagu HITY imeni K. JI. Ymucekoro (mpotoxon Ned six 30.11.2023)
Buenoi pagu [actutyTy mudpogizanii ocsitnt HAITH Ykpainu
(mporokom Ne 15 Bix 30.11.2023)

A28 Aoanmueni mexHon02ii ynpasninHA HAGUAHHAM . 30IDHUK Mamepianie 0e8 amoi MidcHapOoOHOI KOHepeHryii.
Opneca-Kuis, 25-27 sxoBtas 2023 p. Kuis: IL{O HAITH VYkpainu, 2023. 92 c.

ISBN 978-617-8330-10-1

Oprasnizatopy KOH(QEPEHIIi] 3aII09aTKyBali TPAAUIIiI0 OOMiHY JJOCBIZIOM 31 CTBOPEHHS Ta BUKOPHCTAHHS aJallTHBHIX
TEXHOJIOTiH yIpaBIiHHI HaBUYaHHIM. Y KOH(epeHIii IpuitMaroTh y9acTh HaykoBIi Ykpainu, Ciosewii, I3paimro, Jluteu,
Kazaxcrany, bonrapii, JIaTsii.

TemaTtuka KoHdepeHILii OXOIUTIOE HACTYHHE KOJIO MHTaHb: IICUXOJIOTO-IIeNaroriuHi MmpoOieMu aJanTUBHOTO
HaBYaHHS; iHQOPMAIilHI Ta IHTENIEKTyalbHI TEXHOJIOTI] B YIpaBJliHHI HaBYaHHSIM; METOJMKA aJallTHBHOIO HaBYAHHS
iHpopmaruni y BH3 Ta mkoni; ocBiTHI BUMIpIOBaHHS B aJaNTHBHOMY YIpPaBJiHHI; aIanTHBHI TEXHOJIOTI] coLialbHOT
iHQOPMATHKH; CUCTEMH YIPABIIHHSI KOHTEHTOM.

IMPOI'PAMHUN KOMITET
CuiBroJjiopu
bukos B.1O. npod. (Ykpaina, Kuis)
Kpacnoxon A. B. noir. (Ykpaina, Oneca)

3acTYNHHKH I'0JI0BH

Masypoxk T.JL. npod. (Ykpaina, Oxeca)
My3udenko A. B. npod. (Ykpaina, Oxeca)
Tamiman O. A. nou. (Ykpaina, Ozneca)

Ysienu Komirery
Aobeprirexk b. npod. (Cnosewnist, Mapidop)
AmnTtomnyk C.I. npod. (Ykpaina, Oxeca)
Bbnox M. . npod.(I3painb, Tenb-ABiB)
loryucekuii B.. mpod. (Vkpaina, Oneca)
I'punenxo B.1, npod. (Ykpaina, Kuis)
Josowm A.C. npod. (Ykpaina, Cymmu)
Kis A.1O. mpod. (Vkpaina, Oneca)
Jlamanayckac B. npod. (JIutea, Hlaymnsii)
Maknakos I'.1O. npod. (boarapis, Codist)
Manaxo A.O. npod. (Ykpaina, Kuis)
Manmapunosa A.T. npod. (Kazaxcran, AnmaTn)
Cemepikos C.O. npod. (Ykpaina, Kpuswuii Pir)
CHuTiok B.€. npod. (Ykpaina, Kuis)
[TnotHikoB B.M., mpod. (Vkpaina, Oneca)
Tpuyc 10.B. mpod. (Ykpaina, Uepkacu)

OPTKOMITET

I'osi0Ba

II.T.H., mpodecop Mazypox T. JI.
3acTYIHUKHM T0JIOBH
nou. bpeckina JI.B., mou. SIHOBbcKkHmit A. A.
Cekperap
not. boiiko O. I1.
YJieHH OPrKOMITETY
KobsikoBa JI. M., Kopabarsos B. A.,Py6anceka O. 4., [llysanosa O. 1.,

Yepuux B. B.
© HapuanbHO-HayKOBUI IHCTUTYT NIPUPOAHHUYO-
ISBN 978-617-8330-10-1 MaTeMaTUYHUX HayK, I1HQOpDMAaTHKM Ta MEHEIKMEHTY

JepxaBHoro 3akinany «IliBreHHOyKpaiHCEKMI HaIllOHAJIBHUI
nenarorivHuityHiBepcutet iMeni K. J[. Yomacekoroy,
Kadenpa npuKiIagHol MaTeMaTHKu Ta iHpopmaTuku, 2023

© Incrutyt mudposizauii ocsitn HAITH Ykpainu, 2023



Aoanmueni mexnonozii ynpaeninnsa Hasuauuam ATL-2023

270232 N = T ST PSP 38
3AJIAYI 3 HIJIOKO TA IPOBOBOIO YACTUHAMMU YUCJIA HA OJIIMIIIAJAX HIKOJISIPIB 3
I N DAY N N 1 LN TP PTPPPPPPPRTRPIN 41
CATIIPIKIH C. M., UEPETHMUEHKO B. M. .. ittt e ettt e e e e e e s et e e e e e e e s e tab e e e e e e e e s eaaatbeeeeeeeeaanrbeneeaeas 41
JOCJIIIKEHHSA E@EKTUBHOCTI 3BACTOCYBAHHS 3ACOBIB IHTEPAKTUBHOCTI ITPU HABYAHHI
ITPOTPAMYBAHHIO B IIKOUIL..........coooiitiiiiieiie e iiee ittt e sttt esteeste e steesbeesbeessbeeasbeeasbeeanseessbeeaseessbeeanseesstesanbeessbeeenseeetes 42
AN VN 11(0)27:N\Y I 00 ) N 53 110) =3 2 TR N 510 71 (0 X © 2R 1 (R 42
PO3POBKA TA JOCII)KEHHSI EFEKTUBHOCTI METOJUYHUX MATEPIAJIIB AJ15s1 HABUAHHSI
OCHOBAM POBOTOTEXHIK ...........occiviiiiiiiit it ste s ee et e s e e st e e s taeestteesteeesteeesteeeaaeeesteeesseeesteeesseeesteeesseeesaeeeaseeesreeesseeens 44
BDUSuN 170 O S T 0) 7N 531000 S T N 5101 (0 O 2R U (R 44
JOCJII)KEHHSI EOEKTUBHOCTI BACTOCYBAHHS TEXHOJIOI'TIA NO-CODE ITPM HABUAHHI
TH@OPIMATHIKH ........ouiiuiiiuiiiuiuiiitintntstesssassssesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 46
TTAHJDKAKIZBE C. T., KOPABIIBOB B. A. ..ottt ettt e e e e et e e e e e e s et er e e e e e e s e tabab e e e eeeseaaatbereeaeeeaasrbeeeeaeas 46
METOA KOOPJAUHAT ¥ IIKITBHIA AJITEBPLLITEOMETPI........ooooooeoeeeeeeeeeeeeeeee e eer ettt sen e e e e 48
KATOXHU-BEPBOBELIBKUI . C., CTAMATI H. A ..oi ittt ettt e s e et e e tae et e e s ta e e sar e e staeesnbeesnneesnneeas 48
METOAWYHI OCOBJMUBOCTI BITPOBA’KEHHS IHAUBIAYAJIBHUX ITPOEKTIB 3 EJIEKTPOHHHUX
IYBJIIKAIIM B CTAPIIIH IITKOUIL .........oooviieiiiceeeeeeee ettt st s sttt nes st as st s s st s enestasnensees 50
MABYPOK T. JL, TIETPHK K. O 1..iittiiiiiii ittt ettt e st e e e e s e s i bbb a b e e e e e e s e b b bbb e e e e e e s et bbb b e e e e e s s abb bbb e e e eeessasbbbbeneeeeas 50
BEKTOPU TA BEKTOPHI BEJIMYUHHA Y HIKIJIbHOMY KYPCI MATEMATUKHU TA ®I3UKH ......................... 52
YPYMT. J1., IPATOMEPELIBKA K. M. ..iiitiiitiiiiiieitit ettt ettt ettt ettt ekt ekt bbbt et e e b e et e et e e nbb e e nbbe e s bneenbbe e s 52
PO3POBKA OHTOJIOI'Ti JOKYMEHTOOBIT'Y ®APMAIEBTHYHOI OPTAHIBAIII ..o, 54
(O8N0 LN (24270 5 00 TS 71 () 3O R - NP 54
OCOBJUBOCTI HABYAHHSI MAMBYTHIX YUUTEJIB IHGOPMATUKU HABYAJIBHOMY
TPUBUMIPHOMY MOIEJTROBAHHIO .........ooooiiiiiiiii ettt ettt s e e st e e e stae e e s ne e e e e astee e e asteeesssseeeeanteeeenns 56
B 15 (0)270) 3 30 % 17 07V © TR RO SURRR 56
KOMBIHATOPHI 3AJIAYI HA OJIIMIITIAJAX HIKOJISAPIB 3 MATEMATHUMKM. .........cccoooiiiieeiiiee e 57
CAIPIKIH C. M., BPOBUEHKO O. Bl ...iiiiiiiiiiiiie sttt ettt e e st e e st e e e s st e e e assae e e s sae e e e asteeeeantaeeesnsaeeeensteeeeansaeeesnneeas 57
AJJATITUBHE HABYAHHS TPU BUBYEHHI TPUTOHOMETPUUYHUX PIBHSHDb TA HEPIBHOCTEMN 3
IMAPAMETPAMM B HIKINIBHOMY KYPCIMATEMATHEKM .........c.cooovviiiiiiiiie ettt ettt evee e neas 58
DAY B N 1 B O 1 1N .Y/ R PRSP 58
TEKCTOBI BATAYIL B 5 KITACY HYILL........cooiiiiie ittt ettt e et ae et te e s te e steesteenaeass e st e e steesta e teeseeaneesneesneenneennis 59
DY B L B VN 1 7N G S T PRSPPI 59
BUKOPUCTAHHS IT'POBOI'O CEPEJJOBUIIIA MINECRAFT ITPU BUBYEHHI IPOTPAMYBAHHS Y
CTAPLIII LIIKOULL........ooooeeeeeeeeee ettt eeee e et ee et et et e e e e e e et et ee e e e e e et e e et ee s see s eeeeeesnenneeens 61
IEBUEHKO JI. €., BOMKO O. TL. ...ccuiiiiieitieieeiesiesieeseesteeste e e sseesseesseesteesteesteeseeaseesseesseesseenseanseanseasseaseenseesseenseaseesnessneesnessseenses 61
OCOBJIMBOCTI OPFAHI3AHﬁ TA YIIPABJIIHHS OCBITHIM ITPOLECOM 3AKJIAZTY HEPE}IBI/III[Oi
L0 10 23 11 1 /7 N 62
BOHIAPEHKO T. B . iiiiiiiiii ittt e e ettt e e e e e e ettt eeeeeeseseatbaeseeeeeesabbbaseeeeeesaasabeaeeeeeesasabaseeeeeessasnsbbeeeeeessansrbeneeaens 62
CYYACHI EJJEKTPOHHI 3ACOBU ITPOBEJEHHS BIPTYAJIBHOTI'O JABOPATOPHOI'O EKCIIEPUMEHTY
30 0 1 1 N 7 1 N TSP OPRROTRPP 65
MAPUYK B. B, IIIKATYIISIK H. M. .ottt ettt e ettt e e et e e e e ettt e e e e ata e e e e ebte e e e sabeeeeantaeeessbbeeeasbeeeeanseneesareeas 65
CHEIU®IKA ®OPMYBAHHS UATALIBKOI TA JIITEPATYPO3HABUYOI KOMIETEHTHOCTI YYHIB B
YMOBAX JUCTAHIIMHOIO HABUAHHS ..........cocovieieieeeeeeeeeeeeeee ettt n s st 65
270113 011 DTSR 65
PO3POBKA TA JOCIII)KEHHS EOEKTUBHOCTI METOJNYHUX MATEPIAJIIB JJIS1 BAKOPUCTAHHSI
T'PA®TYHOI' O ITPOT'PAMHOT O 3ABE3IIEYEHHSA Y POBOTI BUUTEJIA IHOOPMATHUKMH ..., 68



Aoanmueni mexnonoz2ii ynpaeninnsa Hasdanuim ATL-2023

KJI. 3aKJ1a/11B 3arajibHoi cepeauboi ocBity / A. I'. Mepansik, 1. A. HomipoBcbkuid, B.
b. IMononcekwuii, M. C. fkip. — X.: I'imuazis, 2018. 272 c.

2. €pmiosa A.Il., I'omo6oponsko B. B., Kpmxanoscekuii O. @., Kpuxanosebkuii C.
B., €pmos C.B. T'eomerpis: migpyd. mas 10 k1. 3aragbHOOCBIT. HaBY. 3aKII.-
XapbkiB: Bun-so «Panox», 2017. 256.

3. AnoctosoBa I'. B. T'eomerpis: nBopiBH. miapyd. ais 10 ki1, 3aralbHOOCBIT. HaBY.
3aki. — K. I'ene3a.2009. 304 c.

YK 004.822:004.91:[005.92:002.1:615.12]

PO3POBKA OHTOJIOTII JOKYMEHTOOBIT'Y ®PAPMAIEBTUYHOI
OPTAHIBAILII

Cmpoimenesa H. 1., Puscos O. A.
3anopi3bKuid Jep:KaBHUI MEAUKO-(apMaleBTUYHUN YHIBEPCUTET

B ymoBax BiiCbKOBOTr'0 CTaHy B Y KpaiHl Y KO>KHIH rajly31 HApOJHOTOTOCIOIapCTBa
B1JIOYBA€ETHCS MOILIYK HOBUX MIJIXO/IB Ta METO/IIB KEPYBAaHHSI BUPOOHUIITBOM 1 HaJJaHHS
MOCITTYT, 3MAIMCHIOETHCSA aHalli3 Cy4yaCHOTO CTaHy, OKPECIIOIOThCS TMEPCIEKTUBU Ha
MaiOyTHe. LI migxonu mpuTaMaHHI yCTaHOBaM, IO HAJAlOTh MOCIYTH PO3MOJALTY
MEAMYHUX IpernapaTiB Ta TOBAPIB B allTEKaxX, TYPTOBUX alTEUYHUX CKJIa/axX, alTEeUHUX
kiockax. CyyacHe KEpIBHULTBO OyAb-sIKOTO (papMarleBTUYHOrO MiJIpPUEMCTBA abo
oprasizamii CcTaBUTh Iiepel] CcoOOK 3aBJaHHA CTBOPUTU €(EKTHBHY CUCTEMY
MEHEIPKMEHTY SKOCTI, fIKa CIIpsSIMOBaHa Ha JIOCSTHEHHS CTpaTeriyHux Iuieid. Macose
BUKOPUCTaHHS 1H(QOpPMAIIMHUX TEXHOJIOTIH Ta INTYYHOTO IHTENIEKTYy BIJKPUBAE
MO>KJTUBICTh CTBOPEHHSI YHIKQJIBHUX CEpBICIB i1 €()EKTUBHOIO MEHEKMEHTY Ha
(bapManeBTUYHOMY IIITPUEMCTBI.

Mera paHoi poOOTH - PO3poOKa OHTOJIOTI 1H(GOPMALIITHO-KOMYHIKAIIMHUX
npoiieciB B Mojeni (papmaneBTHUHOI opraHizaiiii. OHTOJOTIsS YSBIIsSE COOOIO IUTICHY
CTPYKTYpHY crienrdikallio nmeBHO1 MpeaMeTHO1 00JacTi, 1i jopmaizoBaHe ysBJICHHS,
sIKE€ BKJIFOYA€E CIIOBHUK (200 iMEHa) 3 TEpMiHAMU ITPEAMETHOI 00J1aCTi Ta JOT1YH1 BUPa3H,
[0 OMKCYIOTh, IK BOHH CIIBBITHOCSATHCS OJUH 3 OAHUM [1]. OHTOMNOrI € pi3HOBUIAMHU
MepexxeBoi Mojieni 3HaHb. OO’€KTOM JaHOTO JOCHIKEHHS € CTPYKTypa 3HaHb
OpeAMETHOI  00JacTi  «JIOKyMEHTOOOIr y  (apMaleBTHUHIA  OpraHizaiiin.
JlokymMeHTOOOIT y Oynb-aKiid opraHizaiii — Ii¢ He TIIbKM OOMIH iH(opMmali€ero, ii
3MICTOM, a i pi3Hi (JOpMHU 3B'A3KIB MIXK JIFOJIbMU, 3aCHOBaHI Ha OyAb-sKUX CTOCYHKaXx,
SK1 CIpSIMOBaHI Ha JOCSITHEHHs IIUIeW opranizaiii. I, SKmo BOHW peayi3oBaHl Ha
BUCOKOMY TMpodeciiHOMYy piBHI, TO iX €QEKTUBHICTh B CHCTEMI YIPaBIIHHS
BU3HAYATHME SKICTh YIPaBIIHCHKUX pimieHb. OKpiM TOTO mporiecu iHGOpMaIiiHux
KOMYHIKAIllil BiAIrpaloTh Ba}XJIMBY POJb Yy 3B'S3KaX MK (DYHKI[IOHAIBHUMHU
nigpo3aiaaMu ¢apMalieBTUYHOT OpraHi3ailii, SKi € HalciIabuMu 1 TOMY CTaHOBJISTH
peanbHy HeOe3MeKy njii MIIHOCTI OpraHi3alliiHOl CTPYKTypH Ta HaJEXHOTO
(YHKIIOHYBAaHHS CUCTEMH MEHEJIKMEHTY .

JIJist cTBOpEeHHS 1€papXii NOHAThH MPeAMETHOI 00J1acTi OyB CTBOPEHUI CIIOBHHMK, B
SKOMY TEPMIHOJIOTIYHUHN ONUC 3A1MCHIOBABCS Y BUTJISAII OJJHOTO PEUYECHHS Ta KOKHOMY
MOHSTTIO MPUBJIACHIOBABCA 11eHTU(IKaTop. Jlam Ha CTBOPEHUH CIOBHUK OCHOBHHX
TEpPMiHIB OYyJM HaKIaJeHl BIIHOCHHM MK OKPEMHMH €JEMEHTaMHU 1 CTBOPEHHI
Te3aypyc — KOPHEBHILE MailOyTHHOI OHTOJOT].
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g cknagaHHs Te3aypycy B JaHid poOOTiI OyjM BUBYEHI Cy4acHI MiIXOIH 10
oprasizamii ympaBiuiHHS y (apMalueBTUYHHX oOpraHizauisix. BignosimHo a0
MDKHAPOJHUX CTAHJIAPTIB CHUCTEMH YIPABIIHHS SKICTIO OYAYyIOTbCS Ha OCHOBI 8
0a30BUX TPHUHIIMIIB, OAHUM 3 SKHX € mporiecHui miaxin [2]. Takox mis cTBOpeHHS
Te3aypycy TmpeameTHoi oOnacTi Oyna TpoaHali3oBaHa ICHYHOYa TEPMIHOJIOTIS
CYy4acHOT0 JIOKyMEHTOO0Iry, a came (QyHKIII Ta CUCTEMH JOKYMEeHTo00iry. O6polka
eKCTIepUMEHTAIbHOI 1H(GOopMallii 311MCHIOBaach Ha IMEPCOHATLHOMY KOMIT'IOTEpi 13
3aCTOCYBaHHSIM Cy4acCHUX MAKETIB MPUKIAIHUX [IPOTrpam.

J7ist moOyTOBM OHTOJIOTIT Ha MiJICTaBl CTBOPEHOTO T€3aypycy BUKOPUCTOBYBABCS
nporpaMHuii 3acid Protégé, sikuif Mae 3pydHuid rpadgiunuii iHTepdeiic. Protégé - 1e
JOoKaibHa, BUIBHO PO3MOBCIO/KYBaHa Java-mporpama, IO po3poOJiieHa TIpyHoro
crerianicTiB 3 MeanyHoi iHGopmaTuku CTeH()OPICHKOTO YHIBEPCUTETY Ta MPU3HAUYCHA
JUIsl CTBOPEHHS, PEJaryBaHHs Ta NEperiisiy OHTOJIOTIM mnpeaMeTHoi obrxacti [3].
CrpykTypa OHTOJIOTIi OyAy€eThCS aHAJOTIYHO 1€pApXIUHIA CTPYKTypl KaTayory.
['eneparis 3micty oHtoJorii npoBoauiack Ha MoBl OWL (Web Ontology Language),
sKa J03BoJIsi€ hopMai3yBaTi JOMEH, BU3HAYAIOUU KJIACH, 1H/IUBIIB, 1X BJIACTUBOCTI Ta
BIJIHOCUHM MDK HUMH 1 MapKyBaTH iX [0 CTYyNEHS, T03BOJEHOro (HhOpMalbHOIO
CEMaHTHKOIO MOBH.

Otpumani pe3ynbTaTH y BUIJISAI OHTOJIOTII JOKYMEHTOOOIry (apmarieBTUYHOI
opraHizaiii HaJalOTh MOXJHMBICT, JIOJaBaTH IHTEJEKTyallbHI  CEpBICHM  J0
1H(OpMAIIHHUX CHUCTEM, SIKI BUKOPUCTOBYIOTHCA y 1H(QOpPMAIIHHO-KOMYHIKATUBHUX
mpoiiecax y (¢apManeBTUUYHIA opraHizaimii JjIsi MpoBi3opiB Ta ¢apMaleBTiB.
3anpoBa/KEHHSI HOBUX IHTEJIEKTYaJbHUX 1H(OOpPMAIIWHUX TEXHOJOTIA B JISIBHICTH
(apMaleBTUYHUX MIAIPUEMCTB JO3BOJIUTh CYyTTEBO CKOPOTUTH 4ac, 1110 MOTPEOYETHCS
JUIsl MIATOTOBKM TPOEKTIB MIANPUEMCTBA, BUKIOYUTH MOXJIUBICT JOMYIICHHS
MOMUJIOK B MIATOTOBII TIJIaHIB Ta 3BITHOT (PIHAHCOBOI JOKYMEHTAIlll Ta HAaUTOJIOBHIIIIE
— 3HAYHO MOJEPHI3YyBaTH MPOLEC 1 TEXHOJOTIi PO3MOBCIOKEHHS (apMaleBTUYHOL
MPOAYKIT JJIsl CIIOKUBAYIB.
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