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AoKropa Sirocoif ii, xa$e4pIa iHSoprvraIlifi nux

Ta KoMrl'roreprrux rexrronorifi

Krai'scrroro naqionulJlbuoro ynirepcurery rexHonorifi ra rytzaftny

Anrona MuronafioBrIqa KI4PI4IIEHKA

Ha Alrcepraqifiny po6oty llpurraueHxa Bna4LrcJIaBa Iroporuua Ha reMy

<<MoAed Ta MeroAlr [porHo3yBalans, ycniruuocri :4o6yrauis ocritu na ocnosi

Marrrr{rrnoro r{aBrraHr{f,>, npeAcraBnerry na s4o6yrrx HayKoBoro cryfleHrl

AoKropa @ilocoipii (PhD) n rairy:i 3HaH6 12 - <Iut[oprraaqifini rexnonoriii>, sa

cueqianruicuo 122 - <<Kouu'rotepni HayKID)

Arcrya.nuricrr o6panoi TeM rI Arlceprallifi Horo Aoc.rriAxen ns

Inrencn$ircaqix eneKTpoHHoro ra srvrirxaHoro HaBqaHHn 3yMoBHna rrupoKe

Br,rKoprrcraHH, LMS f,K cepeAoBr4rrla HaKorrrirr{enu;r ocsiTnix gaurax i ruroni'ropuHry

r{aBrr€urbHoi Ai-anruocri. Ilopr4 ir rpa4raqTfirrdvru xypH€IJIaMIa orliHorc i aigriAyBauocri

geaa-ni saxnusiuorc) crae uoseAiHxoea ocsirns ana-nirr,rKa, flKa Ao3BoJIre oqinrona'ru

peaJrbrry ssaeMoAiro :4o6ynaqis is qu$ponraM HaBr{aJIbHuM KoHreHToIu. Oco6ruee

rvricqe sepeA raKr,rx Axepen iu$opNaarlii nocilarom 4aui riAeoaHaniruxu: tpuraricrl

[eperJrf,.uy, rray3pr, [epeMoryBaHHrr ra rroBTopni ueperJUIAI{. Carvre qi uoxasHplKl{

:4arui cyrr€Bo AoloBHr.rrr{ xnaclrqni araAerrai.rHi o3HaK}I Ta uiAsuquru xxicrc

naoAerefi rporHo3yBaHH, ycniurrocri. BoAnoqac 6iruuicrr LMS, 3oKpeMa Moodle, :a

3aMoBnyBaHHrrM He HaAarorb rroBHoro incrpyivreurapiro 4nr s6opy raKux Aanux i

uo6y.4orrn BJracHrirx [porHo3Hux MoAenefi. 3 ornf,Ay Ha 3pocrauux poni MaIu]IHHoro

HaBqaHHr{ B ocrirurouy cexropi, uorpe6y B paHHboMy B}If,Bneuui arca4eruiunax



ppr3HKiB Ta Heo6xi4uiurr rpaKTHrrHHx rrpolpaMHlrx piruenr 4nx yninepcurerir reMa

Ar4ceprar{ifinoro Aocni.4xeHHfl e aKTy€LnsHoro, cBoeqacHo}o i uosHicrlo siAnoei4ae

upiopureraM po3Br4TKy KoMr'rorepHrlx HayK y c$epi inrenerryarlsHoro ananisy

AaHr4X.

3s' ssom Arrceprarlii s uayrcoBlrM rI rlporpaM autt, tIJraHaM rI, TeMaM r{

Hayxoni rroJroxeHHr, Br,rcHoBxr,r ra peKoMeulaqii Ar{ceprarrii rvrarorl Harexuufi

pieeur o6lpynroeaHocri. Arrop 3acrocyBaB KoMrrJrerurufi nilxil: siA cucreMHoro

ana-niay icnyrouux piurenr ocsi:rHroi anarirurr4 - Ao eKclepr{MeHrarrbHoi uepeaiprra

rvro4elefi i nporparvtrol peanisarlii poapo6neHrax niAxoAin. Mero4onoriuny ocHoBy

craHoBJrrrb €rJrroplrrMr4 Marr[,rHHoro HaBrraHHrr lnfl 3aAaq xnaczSixaqii, MeroAI{

norrepeAHroi o6po6Kr4 Ta SopnrynaHHf, o3uaKoBoro lpocropy, crarucruralr.nir anarie

AaHr4x i rinrricue oqinrcsanufl, srocri uo4erefi 3a craHAaprr{3oBaHprMr4 MerpuKaMrr.

Baxnlrso, rqo e$erTumricm rvroAenefi 4ocni4xyBaJracfl [oerarrHo: c[oqarKy Ha

rpaguqifinrax ocsirHix o3HaKax, Aani uicns po3rrrLrpeHrur rpocropy o3HaK

nose,{iHroBr.rMr4 siAeoAaHLruyr, i nacauxiHeqb - y Mexax 3alporloHonanoi crexiHrosoi

apxirexrypra. ,{ocronipuicm sucHosris ui4rpiuneHa ri4rnoproBaHoro

eKcrrepr4MeHruurbHoro cxeMoro, npolpaMHoro aupo6aqiero B LMS Moodle,

firacepraqifiue AocliAxenns BuKoHaHo B Mexax HayKoBoro HarprMy ra$e4pra

KoMr'rorepnoi iHxenepii ra eneKTpoMexanixra Kraiecrxoro uaqionalbHoro

yuieepcrarery rexuororifi Ta guzai*ry. AocnigxeHHf, roe'.f,3aHe s iHilriaurBHoro

TeMoro <.{ocni4xeHHJr Internet-rexnororifi ilnr. no6y4orx c}IcreM yupaeninHx

Aucraurlifinuu HaBqaHHflnn (4epxasHuit peecrpaqriruwir HoMep 0122U200947, ilara

pe€crparlfi 02.10.2022). Teua .qrirceprarlii ysro4Nyerbc-s is sa3ua.{euolo HayKoBoro

TeMarr{Koro raQe4pra ra crrp{MoBaHa Ha po3Bprrox naerogir i saco6is ocsiruroi

anar iruxr4 B eneKTpoHHr4x cprcreMax yupanniuHrr HaBtr aHH-rIM.

Cryuinn o6rpyHronanocri Ta AocronipHocri Hayr(oBlrx rroJror(eub, Brrcuonxis

i percorvreHaaqifi



uy6niraqiswu y Saxonr.rx i ruixuapoAHrrx BflAaHH.rrx, a raKox aKTaMkr BrIpoBaAxeHHq

B ABox ynieepcrarerax. I{e lae ui4cranu BBa)Kurt4 ocnosHi rroJroxeHru po6oru

4ocroaipHr4Mr4 Ta HayKoBo KopeKTH vMkr.

Crpyxrypa i snricr Arrceprarlifinoi po6oru. Bitnonianicru 4ucepraqii

BCTAIIOBJICHIIM BIIMOTAM

3a crpyKryporc, :nricrou, o6c-f,roNa i ofiopuJreHH.rrM 4racepraqix ri4uoni4ae

Br4MoraM 4o po6ir na :4o6yr"rx cryreHs AoKropa Qinoco$ii sa cnerdiurcsicrro 122

<<Koun'rorepHi HayKrr) Ta BnMorarvr. O6cqrpo6orra cKJraAae 209 cropiHoK, 3 txvx 163

cropiurra ocr{oBHoro reKcry. lzcepraqifiHa po6ora cKJra.{aerbc{ :i ncryuy, qorl4pbox

pos4inie, eucnonrin, crrrcKy BraKopr4craHprx Axepen (116 uafivreHyeanr) Ta 3

AoAarrcis. Po6ora uicruru 48 pracyuxis, 27 ra6raqr ra 3 Ao,qmKr\ y xri euueceui

Sparueuu4 [porpaMHoro roAy ra ABa aKTr4 BrrpoBarxeHH.n. 3rr,ricr po:4inir rori.{Ho

ni4nopx4xonanufi rraeri AocniAxeHH-f,. Ilepruufi pos4in Qop,rry. reoperr{Ko-

anariruqny 6a:y ra Brl3Harrae HeBl4pirueni upo6nervru. flpyrufi pos4ir sa6e:ueuye

nopinnxnrny oqiurcy Knacnrruux i cyqacHnx uoAelefi MarrrraHHoro HaBrraHur. Tperifi

po:4in e rIeHTp€LJrbHr{M 3 nornf,Ay nayroroi HoBpr3Hr4: Tyr rroK€BaHo e$err

uoseAinrcoBux o3HaK i :aupouoHoBaHo 4nopinneey crercinroBy MoAenb. t{erneprufi

po:4in AeMoHcrpye inxenepny sareprueuicm 4ocri4xennx qepe3 peanieaqiro

nrarina, ui4cucreua s6epiranru/o6po6Kr4 AaHlrx i saco6is anariru.rHoi ssirHocri.

flncepraqifina po6ora o$oplarreHa siAuoniAHo .qo Br4Mor HaKa3y MOH Yr<painu r;il 12

ci.rH-f, 2017 p. Ns 40 dlpo 3arBepAxeHHrr BLrMor 4o oSopvureHHfl 4racepraqii>.

flosHora ni4odpaxceHHfl HayrcoBrrx rroJro?r(eHb ArrceprarlifiHoi po6orn B

ony6nircoBaHrrx rpauqx

Hayrori roJrorKeHrfl ilwcepraqii rroBnoro nriporo aigo6pa>rerri e orry6niroBamv{x

rpar1f,x s4o6yraua.3a pe3ynbraraMr4 AocniAxenH-fl uilrorosJreHo 23 rry1fixaqil: 10

crarefi y Saxoeux BrirAaHHxx Yrpairua, 1 crarrro y 3aKop.{oHHoMy uepio4ravHoMy

nu4auui, iu4ercoeaHoMy e Scopus (Q3), ra 72 uarepizurin rou$epeuqifi, g -f,rux 3



iu4ercoraHi e Scopus. Ily6nircaqifina arrusHicrr oxorlJlloe eci rnroqoni acner<ru

po6o:ra sia oqinroeauu.f, ro.rHocri uoAerefi i locniAxeHHfl BTIILIBy posuipy

HaeqanrHoi nu6ipxn Ao po:po6neunx Moodle-urariHa ai4eouneepa ra anani:y

uoneAinrcoBrrx o3HaK. Ile cni4uurr npo AocrarHro aupo6aqirc pesynrrarie i ix

ni4xpuricrb Am nayxonoi cuilruorra. Hayroei rry6nixaqii siluoniAatorr BI{MoraM rr.

8, 9 flopf,AKy rpr4cyAxeHH, cryrreHrr AoKropa Sinoco$ii ra cracyBaHH-f, piruennx

pa:onoi cuerlianisosaHoi eqeHoi pa1kr 3aKnaAy srruoi ocniur, uayronoi ycraHoBl4 rlpo

nprrcyAxeuH-f, cryrreH{ AoKropa Sinoco$ii (flocranosa Ka6iHery Miuicrpin Yrpaiuu

ois 12 ciqHs 2022 p. Nr 44).

Hayrcona HoBrrSHa oAeplr(aHrrx pesyJrcraris

,{ncepraqifiua po6ora uicrxrb Hpr3Ky oprarin€urbHr{x HayKoBux rloJloxeHr, .axi

Marorb reoperlrqny qiHHicru i rpLrKJraArry crprMoBanicrr. O4epxaui pesynrrarra

po3Br{Barorb cyqacni uiAxo ilt4 Ao learning analytics i ancarra6JleBoro MalrrplHHoro

HaBqaHHrr ra enpisnf,rorbc{ qirxo cSopuynboBaHoro HoBI{3Horo.

Hafi 6i.uurrr BaroMi nayrori pe:y.nrrarn :

yrepme:

- 3arporroHoBaHo ra eKc[epr{MeHT€rJrruo o6rpyHToBaHo 4nopinnery ctexinroBy

MoAerE flporu{o3yBauHfl axa4euivrroi ycnirunocri, y sxifi Ha reprroMy pimri

xorra6inyro:rrcx rrao4eni pisnoi rpfipo,qr{ (noricruuna perpecir, nuna4xonufi nic,

nefiponna nrepexa), a Ha ApyroMy pieui f,K MeraMoAenb Br4KoplrcroByerbcf,

rpa4ieHruuit6ycruHr, rrlo Ao3Bon.f,€ KoMrreHcyBurktuoxpr6xu 6asos[x rnacuSixaropie

i uiAeraqurpr AocroBipnicrr rporuo3y;

yAocKoHaileflo;

- uixxia Ao SopMyBarrHrr po3rrupeuoro o3HaKoBoro rpocropy rrnflxorvr inrerpaqii

uora.:nurcis esael,roAii :ao6ysa.{is s siAeoHaBrr€LrrbHr{M KoHTeHToM (uepertx,4u,



Tpr{B€LJricrb, nay3k\ rrepeMoryBalHr., [oBToprr) pa3oM i: :rpa4raqiitttutntv oceiTHiN{LI

AaH.r4MVr;

- TexlroJroriro asrol,rar[rcoBauoro s6opy, HaKorrurrerr{rt ra ni4rororrr,r none4iuKoBl4x

AaHVx y LMS Moodle An, noA€rnbrxoro HaBqaHHrr uoAerefi MaruuHHoro HaBrIaHH.f,;

na6yrn rroAaJrbrrroro po3Br.rrr(y :

- MeroAn ouinroeaHHx Bnnr4By uoseAiHKoeoi ocsirnroi aualirnru sa xricrr

nporHo3yBaHHrr araAeuiqnoi ycuiruHocri ;

- upvxra4ni 3aca4yr uo6y4oau iurererryaJrbHnx xorrruoneHrie uoni:ropuury

HaBqa[bHoi Aisnruocri ra uigrpnrvrr<urrpuirurtrrx piurenb y eneKTpoHHoMy ocniumouy

cepe4onrauli.

Hayrona HoBr43Ha po6orn e [epeKoHJrrlBoro, eKcleplrMeHT€urbHo ni4mepAxeHoro

ra HarexHr{M qrrHou ei4o6paxeHolo B HayKoBIax uy6nircaqiqx aBropa.

Hayrcone ra rr paKTHqHe 3HarreHHfl pe3yJrbrarin Aoc.rriAxeHHfl

3 HayKoBoro rornf,Ay qimicrr gracepraqii rrorr.mae B o6lpyurysauHi

Aorlinurocri rroeAna]il{l ocnitrix i noee4imosux niAeoAanux y 3aAarrax

nporHo3yBaHHf, ycuirunocri'ra B leMoHcpar{ii [epeBar aucau6reBoro crer<iHroeoro

ni4xo4y HaA oKpeMnMH 6a:oeuMx MoAenrMlr.

3 upar:ruqHoro rrouurAy pe3ynbrarra AocniAxeHHJI Ao3BoJIfl lorb :

- aBroMaruzyBarvr :6ip uone4inxonnx AaHr{x 3a AoroMorolo po:po6reHoro

nnarina VideoPlayer;

- uiAsuqr,rrlr ror{Hicm nporHo3yBaHHrr (excnepuMeHTillbHo noKa3aHo uprapicr

3araJrrr{oi ro.*rocri ltussxo 10 Yo, zF,arattcos,anoi roq}rocri - 1tusl;xo 15 yo, ROC-

AUC - 6mlsrxo 14o/o nicnrr AoAaBaHHs uoreAiHKoBHx o3HaK; uigcyurcosa crexiHroBa

MoAenb Aoc-rrna Accuracy 90,2 oA ta ROC-AUC 92,6 o/o);



- @oprvryraru auaniru.{Hi ssiru An, Br{Knaga.riu i a4uinicrpaqii;

- BuKopracroByBarra pospo6;reHi pirueHHrr B HaBq€urbHoMy upoqeci ra npr4

rvro4epnisaqii yxirepcr4TercEKr.fx cr{creu ocnirnroi arzurirrr<n.

Bupona4xeHHn pesynrraria y Kuincrxouy HaqionalbHoMy yuieepcureri

TexuoJrorifi ra grasafiuy i XrvrenmuaqbKoMy uaqionansuorvry yuisepcrareri uigrsepAxye

pearrbHy 3acrocoBnicm 3 a[po[oHoBaxl4x rvreroAie i np orparraHprx s ac o6is.

Bi4cyruicrb rropyrueu Hfl axaAervri.rHoi go6po.recnocri

,,{ncep:raqifina po6ora flrarpruenra Bra.4ncraaa Iroporuua nonuicrrc

siAuoeiAae Br{MoraM Harasy MOH Yrpaiuu J\lb 40 eial2.}l.2017 <llpo 3arBep.{xeHH{

BraMor 4o oSoprvureHHrr Arrcepraqii> (:i sNdiHaNara nit 3 I .05.2019 p.). 3a pesynrraraMra

auari:y [peAcraBJreHr{x lrarepianis He Br4flBJreHo Sarrin [opyrreHb aKa.qeMiqnoi

4o6pouecnocri. Y po6ori KopeKrHo o$opivrneHo rrocunaHHq Ha Br{Kopucralri Axepena,

Aorpr,rMaHo Br4Mor 3aKoHoAaBcrBa rrpo aBTopcbKe [paBo, a oco1ucrvrft BHecoK

s4o6ynaua y cuiraeropcbKax ny6nixaqisx susHaqeHo HiLrrexHHM qHHoM.

3aynaxcexnfl Ta gracrcycifini nonorrerrnfl uro,ro rmicry Aucep'rauii

Ilopx4 i: 6e:cyuuiBHr.rMr{ HayKoBr/rMr4 :4o6ymaura ra

pe3ynbraraMu po6ora uicrnm oxpervri 4racrycifiui rroJroxeHH.rr,

BpaxyBarl4 B noA€Lnbrurax 4ocni4NeHHsx :

rlpaKTr4qHr4Mr{

xxi 4oqinrno

1. Eyno 6 Kopr{cHo AocriAzrra crifiricru 3arrporroHosaHoi uoAeni Ao sN,riHl,r

po:no4iny Aankrx rvriN pi:nuMr.r KypcaMu, cneqia-nbHocrflMr{ Ta HaBq€LlbHprMr{ poKaM}l,

u{o6 oqinNrn ii y3ar€LJrruroBanbHy s4arnicm y urr4prrroMy yuinepcurercbKoMy

KOHTEKCTl.

2. AoqinbHo po3ruvrpttrvr orprc apxirerrypra s6epirauH, rroBeAiHroeux no.qifi i

BlrMor Ao rpoAyKTr.rsHocri cr{creMr4 npH s6inbuIeHHi riurrocri ropncrynauin i
:.

BlAeoMareplarrB.



3. 3 ornqNy Ha [pr4KiraArry crrpflMoBauicm po6oru repcrreKTr.rBHr4M e uopiruxuux

3arrporroHoBaHofo crercinry He Jrr4rrre 3 Kracr4qHrIMI4 MoAeJUIMw, a it 3 cf{acHI4MIl

rpa4ienrnuvru arrcawIrtswu -rrK cauoc:rifiHr4Mr{ 6asosr.rN{z rnacu$iraropaMu

(XGBoost/LightGBM uosa MeraMr{-pinnerr,r), qo 6 qimiure ui4xpecru4no nepeBarl4

4nopinuenoi uo4eni.

HaneAeni 3ayBaxeHHrr He BrrJrvBarorb Ha 3ararrbHnit nozuruemuit BLIcHoBoK tuo.qo

srocri Arlceprar{ifi noro AocniAxeuH-f, .

3araluri Br{cHoBKrr

flucepraqifiua po6ora flurttrueHKa Bra.4racraea Iropowtqa Ha reMy: <MoAeni ra

MeroALr [poruo3yBaHH-fl ycuiuruoc'ri :4o6yeauis ocei'tr.I Ha ocnoei MarrrllHuoro

HaBTIaHH{> e aBTopcbKI{M, 6araroacueKTHprM, BTIKoHaHI{M Ha aKTy€urbHy rervry i Ha

Br4coKoMy reoperr4Ko-[paKTr4qHoMy pirni 3aBeprrreHlrM HayKoBuM AocniAxennqN{. Y

po6ori nupirueno BaxJrr{Be HayKoBo-rrpr{Kna,{He 3aBAaHHrI ruoAo po:po6rennx

uero4in i rrao4erefi nporHo3yBaHHf, arcaAeMi.{Hoi ycuirunoc:ri cry4enria 3

Br4KoprlcrauHrrM MarrrrrHnoro HaBrraHHf, Ta uoeeAiHxosoi eiAeoauariruKl,I B clrcreMax

ynpaaninH, HaBqaHHrM, tr1o ga6es[eqye uiAe[qeHHn rorrHocri nporuosynanru i

crBoploe iHcrpyrraeHTilnbHy 6azy gls, paHHboro Br4flBll,elr,ufi arca.EeMi.trux pu:urin.

Hayroni pe3ynbrarur Akrcepraqii e AocrarHbo o6qpynroBaHuMr{, 4ocronipHuMr{ ra

xapaKTepu3yrorbc-s HiurexHr4M pianerra uayronoi HoBr43Hr{. flpaxruuua qinnicm

po6oru uigmepAxyerbcfl rrporpaMHoro peanisaqiero nrarisa ra anarirfirrHr{x :aco6in,

eKcnepr4MeHTilrrbaoro uepeeipKoro lvro4erefi, BrrpoBaAxeHH-rrM pe3ynbrarir y ocsirHifi

lpoqec garnaAis nnrqoi ocairra ra MoxJuasicrro ix uoAarblrroro Br4Kopr4craHH-f, B

iurenerryarrbHrrx clrcreMax uoniropuury HaBr{aHH.s. [ucepraqifina po6o'ra

siAnoriAae cneqialrHocri 122 <<Korvru'rorepui HayKrl) ra Br{MoraM rr. 6-9 <IIop{AKy

rpr{cyAxeHHfl cryreHr AoKTopa Siroco$ii ra cKacyBaHH, piurennx pasosoi

cueqianisogauoi e.{eHoi pailv 3aKnaAy eurqoi oceirra, nayxonoi ycraHoBr4 trpo

rprlcyAxeHHrr cryreHrr AoKTopa Qiroco$ii>>, :a'rrepAxeHoro flocranoeoro Ka6ine'ry



Minicrpin Yrpainu eiA 12 ci'lr.l.x 2022 p. J\b 44, a ii aerop llurxuenxo BnaAucJraB

Iropoanv 3acnyroBye Ha np?rcyAxeHHf, cryrreHfl AoKropa Sinoco$ii r rany:i z:aa:alo 12

<Iu@opir,raqiftni rexnonorii> sa cueqianrsicuo 122 <<Kotvrn'rorepui HayKkD>.
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