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BI,ICHOBOK
IIpo HayI(oBy HoBH3Hy' TeopeTurlHe Ta [paKTIrqHe 3HaqeHHfl pesy.nurarin
Aucepraqii I{auina ^flpoc.nana AuapifioBuqa Ha TeMy <<MareruaruqHe Ta
IporpaMHe ra6erne'reHHfl pea6i.niraqiilHoi apr-repanii nepxnix rciHuisox
nauieurin Ha ocHoBi AR-rexuororifi>>r rroAlHoi nu ,ao6yrr" .iyneHr AoKTopa
Qi'nocoQiI n ra,ryri lHauu 12 - IuQopmauifiui TexHoJrorii ra cneuianruicrro l2l
- IHxeuepir uporpaMHoro sa6esneqeHHfl .

Hauiou

Burxr
is nporoxony :aci4aHHfl Saxonoro cerr,rinapy xa$eapu xoiun'rorepHr4x Hayr(

eia 8 qepBH, 2026 p., rporoxon J\s l2

llpr.rcyrui:
flpopexrop : uayxoeoi po6orz, Aoroop rexHi.{Hrax HayK, npo$ecop

lranax M.II., :aai4yeau xa$e4pa xoul'rorepHr4x HayK, AoKrop rexuiqsux HayK,
npo@ecop llyxac A.B. (uayrcoeu?i rcepieuurc), upo$ecop xa$egpa xour,rorepHprx
HayK, Aor(rop rexHi.{Hax HayK, npoQecop Melsuux A.M., uposecop xasegpu
xoMr'rorepHHx HayK, AOKTOp rexniquux HayK, nposecop Manxyla B.l. (zonoea
pasoeoi' padu), npoQecop xaQegpz rci6ep6e:nexu, Aor(rop rexuiqHux HayK,
npo0ecop Kactruyx M.M. Qterleuseum), go4eHr xa0e4pn xoun'rorepHux HayK,
KaHAr4Aar rexHiquux HayK, AorIeHr CnieaK \.fl. (peaeuseum), AorIeHr xaQe4pra
Kotrr'rorepHr4x HayK, KaHA[Aar rexniqHux HayK, AorreHT Kpeulru C:.fl., AoueHT
r<a0e4pz KoMr'rorepHr4x HayK, KaHrr,rAar rexHiqnux HayK, AorreHr lUninranr M..f .,
AoueHT xa$e4pIa KoMrt'rorepHLIx HayK, KaHAr4Aar rexsiqHrax Hayx, AorreHT
Mapuenrox e.O., AoueHT xaSe4pu xoun'rorepHux HayK, KaHAr.rrar rexHi.{Hr,rx
HayK, AoueHT Cracin I.C., AoueHT rca$eapra xoun'rorepHr4x HayK, KaHA[Aar
rexHi.rHHX HayK, AorIeHr Bofirrox I.rD., rolteHr xaSeApH KoMrr'rcrepuux HayK,
KaHAI'IAar rexHi'{Hux HayK, AorIeHr lUen.ryrc P.fI. (onnafiu), AorIeHr xa$e4pu
xourl'rorepHr4x HayK, KaHAr4Aar rexuiqsux HayK, AorIeHT Macrzqx K).E., AorIeHT
xa0e4pu xotr,tn'rorepHux HayK, KaHAurar exouoMi.{Hr4x HayK, rorreHT fonvap II.I.,
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a$eapra rour'rorepHr4x HayK, AoKrop $iroco0ii flaua o.A., AorreHr
KoMr'rorepHr.rx HayK, AoKrop QirocoQii ruM.rutunH B.C., crapuufi
xaSe4pu KoMr'rorepHlrx HayK, AoKrop Sinoco0ii lourxo A.8., crapruufi
rca0egpa KoMr'rorepHr.rx HayK, roKrop Qinocoeii ciuax A.[o., nra*ruau,

Cua.nr I.B., upo0ecop raQe4pu iHQoprvrauifrHux cr4creM ra Mepex HauionarbHoro
ynieepcrarery <JIrsiBCbKa nolirexHixa>>, Aor(rop rexHiquux HayK, upoQecop
Hasapxenu'{ M.A. (onoueum), :aai4ynav ra$eApu rrporpaMHoro sa6esne.reHH,
Binunqrxoro uaqioHaJrbHoro rexHi.{Horo ynieepcr4Tery, AoKTop rexHi.rHux HayK,
npoQecop PoiraaHrox O.H. (onoueum) crapruufi na6opaHr xa$eapu rcoun'rorepHr4x
HayK Civax O.l-.

3 npzcyrnix - 7 aoxropis rexHi.rHux HayK, 8 ranArararis rexHi.rHrax Hayx, 1

KaHAI4Aar exoHotrli'{Hl4x HayK ra 4 Aoxropr4 QilocoSii - Qaxinqi :a npo$inev
uoranoi Ha po3rnr4 4racepraqii.

lloprgor AeuHufi:
o6ronopeHnr Ar.rceprarlifinoro AocriAxesur L{anina ,fpocrana

AH4pifionHva Ha TeMy <<Mareuarv qHe ra rrporpaMHe sa6esne.{enHq
pea6inirauiffnoi apr-repanii eepxuix xiHuisox nauienris Ha ocHosi AR-
rexHoJlorifi>, no4auoi sa :go6yrra cryneH, AoKropa $inoco$ii a rany:i zuasr 12

- In$opvrauifisi rexHoJlorii sa cneqiaruuicrro l2L - Inxenepir nporpaMHoro
sa6esneueuHr, IuoAo fioro Hayxoaoi HoBH3HH, TeoperurrHoro ra [paKTprrrHoro
3HaqeHH, pe:yntraria.

Clyxalu:
lononiAr a4o6ynaua I{anira -flpocnaea An4pifioeuua rpo pe3ynbrarrl

Ar{ceprarli fr soro Aocl iAxeuux.
flononi4a.r o6rpynryaaa axryanrHicrr o6paHoi TeMr4, Br43Haqr4B Mery,

3aBAaHHr, oxapaKTepu3yBaB o6'exr ra npeAMer AocniAxeHHr, Bt4KJraB ocHosHi
uayxoni [oJroxeHHr, ruo Br4Hocrrb cfl Ha 3axr4cr.

Anroporra 6yno rpoBeAeHo ananis icuyrovnx N,teroAia i nporpaMHoro
sa6egneqeHHrl AJIx nuuiprcnauur xyrin cyrno6in nepxnix xiHqinox, rexuonorifi
VR/AR y pea6iniraqii, naeroAis nporHo3yBaHHfl guualrixu eigHoueuHr ra cucreM
peKoMeHAalrifi y Si:raunifi repanii. Eyno Br4rBJreHo, uo icHyro.ri cprcreMu Marorb
cyrreai o6uexeHHq: KoHTaxuri veroAu rosiol,rerpii Marorb HeAocraruro rounicrr,
uapxepni cHcreMH e He[paKrLrqHvtMLr qepe3 Br4coKy napricrr, a icuyroui 6esrraapxepni
cI4creMH norpe6yorr aAanrusHoi Qinmpaqii rryMy ra 6araroxauepHoi
rpianrynruii. Xoana icuyroua VR/AR-pea6inirauifiua nnarsopr'aa He sa6e3neLrye
aBroMarplqHoi 6esN{apxepnoi roniouerpii, nponro3yBaHH{ runauixu ai4Houenua
r a a4atrprnuoi xopexqii repaneBrv q Ho ro rrporo Kony.

34o6ynaverra 6yno po:po6reHo MeroA 6e:vapxepnoi roniorraerpii Ha ocHosi
auani:y rpbox siAeouoroxis s aAanrr,rBHoro Sinrrpauiero KoopAr4Har KJuoqoBrx
asarouiqHl4x rorlox OneEuro-QinrrpoM Ta ilrrroplrrMoM reoMerp[r{Horo 3Jurru
nuuipronaHr siA rpbox oproroHilnbHo po3TarrroBaHr4x KaMep is npiopurusarlierc Ha

ocHosi rnorII4H pyxy, uo sa6esreqye 3MeHueHH, rrpoeKrlifiHoi noxu6xu s 30-50'
lo 3-5o.
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Taxox 6yno pospo6neno iurepnanrHi nareuaruqui uoAeri Arauauixu
aiAuoueuua xyrin pyxnl4Bocri cyrno6is i: sacrocyBaHHrM €rJrropr4TMy 64xoruuoi
xononii AJL crpyxrypnoi ra napaMerpuvnoi igeHrrasixaqii. Ha xniniqHrax raHr,rx
Tpbox naqieHria iaeurra$ixoBaHo rraoAeni AJu rpbox KrrorroBzx pyxin urerroBoro
cyurooa: MoAeJrb 3rr4HaHH.fl ropflAKy d:3 ra Moneni po3rHHaHH, i siAseneHHq
nopx4xy d:4.

CnpoexroBaHo KoMnneKcHy apxirexrypy NaeAr.rHoi pea6iliraqifiHol
rlporpaMHoi cucreuv, rKa 6asyerscr Ha opKecrpauii rtairpocepsicis: ananiay rpbox
siAeouoroxis s npiopHrl,tsaqierc, [porHo3yBaHHq, peror'reH4aqifi ua-ocHosi
reHeparl4BHol'o lxryqHoro iurelexry ra 3acrocyHr(y apr-repanii Anr rapHirypa
Magic Leap 2, a raxox se6sacrocyHrry QisioreparreBra. BsaeNaoAio op.uriro"uro
r{epe3 r{orI,IpI4 KaHELrIr4 raHux: REST API, WebSocket, WebRTC ra KaHaj'r
[pofHo3yBaHHr.

Pospo6neHo aAarITvtsHuit qplKn nporHo3yBaHHr ra KopeKuii repanenrr,rqHor-o
nporoKony 3 peKorr,reulaqifiHolo cl4creMoro ra 6ararocryneHeBul,r Al-xoHrypoM
renepauii flepcoHaJlisosaHoro apr-repaneBrr4qHoro KoHreHry. 3uina
TeparreBTr4rrHoro :o6paxenur e HeiHsa3uBHHM BTpyr{aHHflM uarlieur He
ycai4oiranrce sN,riHr,r reparreBTra.{Hoi crparerii.

Kniui'{Ha anpo6aqit Ha ABox pea6iniraqifiuux naqieHrax rroKa3aJra, u1o nicrr
xopexqii Tepa[eBraqHoro ao6paxeuHr rrporHo3oBaHa xinrxicrr ceancia
cKoporanacfl Ha I 1,8-12,5Yo,

flicnq 3aBepLUeHH, AonoBiai Uanis a fl.A. npacyrnivu 6ytu rrocraBJreni raxi
3ATIIITAHH':

A.T.H.r upoQ. {uaarc M.fI.: -flx eiloN,Io, Sinrrp Karuasa Br4KopucroByerbcq
Ans KoMrrJreKcyBaHHfl rroroxin, a He An, sinrrpaqii ruyrvry. !,rr uoro y po6ori
Br4Kopr4crauo Qinrrp Kanuana?

Biauonias: @inrrp Ka.nuaua y po6ori Br4KopncraHo caMe 3a fioro
xaHoHiqruM rrpH3HaqeHHrM - Alfl KoMrrJreKcyBaHHfl uoroxie AaHr4x. Kouxperuo,
siH o6'eAHy€ oAHotlacHi saNaiproBaHHs oqniei auaroNai.ruoi roqxu, orpnMaHi : rprox
KaMep, y €AHHy y3foAxeH) ouiHxy KoopAr4Har, A€ sarosufi BHecoK xoxuoi KaMepu
Bu3Har{aerbcq qepe3 Marpr4rlro uryMy nuiraiproeanr, o6epHeHo nponopuifiuy
KBaApary BreBHeHocri HefipoMepexeBoro AereKropa. lnr sara.ri 3rnaAxyBaHHfl
IIIyMy ra rpeMopy KoopAaHar y qaci BuKopr4craHo OneEuro-Sinmp, sxui,r

upocriruufi B uararurynauui ra Ma€ o6qprcnroBanbHy cxlaAsicrs O(1) Ha

KoopAnHary. Taxnu r{HHoM, y po6ori peari:oaaHo ABoeranHy Qinrrpauiro:
OneEuro BHKoHye qacoBe 3rnaAxyBaHH, KoopAHHar xoxHoi KaMepr4 oKpeMo, a

Qinrrp KaruraHa gliftcHroe flpocropoBe KoMr]JreKcyBaHH, 3rnaAxenux anuiproBaHb
nig rprox KaMep reper o6qucleunxv ryrin cyrno6ia.

A.T.H.r npoQ. [unarc M.fI.: Hu Moxe rporpaMHe cepeAoBuxle
IIpereHAyBaTh Ha HayKony uonu:Hy?

Bianoniar,: Ha HayKoBy HoBr,r3Hy Moxe [pereHAyBarr4 Jrr4rrre apxirexrypa,
sgaeN,{oAig KoMrroHeHris qxoi Aae cuHepreru.{Hzfi e$exr. flpore, caMe nporpaMHe
cepeAoBarr{e e oAniero s nepcifi pea-ni:aqii apxirexrypr4 i He BBaxaerbcq HayKoBoro

HoBI43Horo 3a creui€Lnsnicrrc 121 .
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A.T.H.r rrpoQ. Ha:aprcenu.r M.A: IIIo raKe MeroA aBToMarH3oBaHoi
roHioMerpii i rqo ein lae?

Bianosiau.' MeroA Ao3BoJIfl€ aBToMarr4r{Ho zlnpatu B peanbHoMy qaci
3Har{eHHs ecix xyriB 3r-HHy nepxuix rciHrrisox niA .{ac pyxy nauieura. Cacreua
Qixcye KoxeH ceaHc ra MaKcr4MaJrbHe 3Har{eHHr KyriB, rro lae 3M0ry
$i:iorepaneBTy eigcrexyBarv [LrHarurixy siAHosreHH, ra r(opuryBarr.r rporoKoJr.

A.T.H.r rIpoQ. Mauxy.na B.I.: Bu cxasanu, rrlo cxlaAHicrr Qintrpa KaluaHa
xy6i'rua. floqcHirr, flKa cxrarnicrr peani:ar1ii :anporroHoBaHo ro Merotry.

Biauosias: OneEuro-Sinrrp Ma€ cKrraAuicrs O(t) Ha oAHy r(oopAr4Hary -
cJar,wir Ha6ip onepaqifi 6e: sanexHocri siA xirsxocri lonepelnix xagpin. 3ararrua
cxraAuicrs ninifina O(N) sil xirrrocri roqox.

A.T.H.r rpo+. MaHxy.na B.I.: 9r.r posrnflilailv inrui rraero4u, xpivr ABC?
Bianoniau: IIponoAHB aHanis iHrulrx MeraeBpr4crrrr{Hux ve'ro4ie. OcHoeHorc

lpFII4HoIo nu6opy ABC e re, IUo nayxoaqi ra$e4pu Marcrb:Ha.rHlrfi locsil anpo6auii
Ilboro MeroAy Anfl 3aAaq i4enrra$ixaUii inrepB€urbHprx vo.qelefi. MeroA npa$oe g

MaTIHMI4 na6ipxauu ra He norpe6ye o6.{ucreHH-fl noxiAHux qirrosoi Synrcqii.
K.T.H.r AoII. Cniearc I.f.: t{ra 3aJlexl4rb roqHicrr naoAe:refi niA yrrloa sfioN,rxpl

- ocairreHHr, rroJroxeHH.rr rina?
BhnosiAr: Tax, 3aJlexl4rb. Ane pea6inirauir rpoxoAurb y creuianruo

siAseAeHouy laicqi 3 Ha^IIarIToBaHr4Mr4 KaMepaMu ra eiAnosiAnrarra oceirreHHsu. flia
rlac recryBaHH, npo6lela He Br4rBJreHo.

A.T.H.r trpoQ. Pouaurcn O.H.: fone4irr, ulo rpbox KaMep AocrarHbo. Moxe
norpi6Ho qorr4pr4 a6o uricrr?

Bianosiau: focni4xeHHq nora3aJro, ulo 3a ronoMororo rpbox oproroHa-rrbHo
po3ralxoBaHux KaMep Sixcyrorscq sci BH3HaqeHi xyroai napaMerpu g roxu6xorc
MeHIxe 4 rpagycir, u1o 3HaxoAr4Tbc, B Mexax nainirraa,rrHoi x,riuiqHo 3Har{yuroi
pi:nzqi, ro6ro 4 xauepa 6yae HaAnr4rxxoBolo.

A.T,H.r npoQ. Ponaaurcr O.H.: flxi Hayxoni pe3ynbrarr4 siAnosiAarorr
cneqiarruocri 121? IJ{o HoBoro r iuNeuepii uporpaMHoro ga6esneqeuus?

Bianosiau: Pospo6.neua apxirexrypa rporpaMHoro pirueHHx, rKa no€AHye

anaparni i nporparrani saco6u Anfl AocqrHeHH.rr Merr4 - niAsr.rrqeHH, e$exruanocri
pea6iniraqii. Calae apxirexrypne pirueuHr rrpr43BeJro Ao uiAsuqeHHs
eSexuanHocri.

A.T.H.r rpoQ. KacnHuym M.M.: Bra pospo6rqere 6esrraapxepuuir MeroA
rouiouerpii, vH yAocKoHanroere?

Bianosius: Ee:napxepnrafi MeroA icuye, a"lte caMe B raKoMy noeAHaHHi - s

rpboMa KaMepaMH, alailrvBHoro Qinrrpaqiero ra npioprarrasaqiero Ha ocuoni
rnoruuH pyxy - siH paHirue He 3acrocoByBaBcfl Ar.fl rouiouerpii y Sirzunifi
pea6irirauii.

Br{KJraAa.r CN{aru B.I.: CrzcreMa BuKopr.rcroBye AoporoBapricny rapnitypy
Magic Leap 2.9u po3rnflAilrrr4 AeueBrxi asarora?

Bianosiau: Tax, Magic Leap 2 e 4oporoeapricuurra i Kotxrye 6-7 rvcffl
4olapin, raKox npr4 nraxopncraHui 6irrrue oauiei roAr.rHu Harpinaerrcx. y
ro.{ulnbuoMy po3Br4TKy cr4creMr4 Mr4 po3fnflAa€Mo BHKopr4cTaH[fl, Meta Quest 3 AR-
pexr4MoM, rrlo e 3HaqHo AeueBuHM. Cucreua ue rtpue'r,zaHa Ao xouxpernoi



rapHirypx BoHa B,Kop,croByerbc, Jrr4rrre lnfl apr-repanii.
rapHirypa po3ni3HaBana pyKkr 6e: nylrra, ocxilrxu raqieura
MOXyTb Tpr4MaTr,r r(oHTponep.
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Baxruso, tuo6
3 TpaBMaMr,r He

flicns niluosilefi lacepraHra 3 xapar(repncruKoro fioro uayxonoi :pinocri
Brrcryrrr4B nayxonuft KepiBHrrK, AOKrop rexuiqunx HayK, npooecop llyrcac
Arapifi Bacn.nsoeuq is BacHoBKoM.

Y sr4cHoaKy raKox crr4cno 3a3HaqeHo [po aKTyarrsicrr reMr4 4ocri4Neuu.a,
ny6niraqirc uayxoBr4x crarefi ra anpo6auiro pe3ynbraris AocriAxeHHr.

-fx uoxasaa aHanis :ruricry uayxonoi pospo6xu, reMa Ar4ceprarrifiuoi po6orn
I-{anina ,.A. <MareuarplqHe ra rrporpaMHe sa6esne.reHHf, p.u6irirurlifiHti apr-
repanii nepxuix xinqisox naqieHrie Ha ocHoBi AR-rexuonorifi> e aKryanbHoro,
ocxilrxu BoHa crocyerbc.a po:n'xsKy Baxnr4noi saAa.ri po:po6rcr4 rrporpaMHoro
ta6egneqeHH-s Ailfl ni4enrqeHHa e$exrr.rnHocri pea6inirauil' nepxHix xiHuieox
uaqienris. Axryalrsicrr reMH 3yMoBneHa rroBHoMacurra6nav BToprHeHHf,M B
Yxpainy ra 3pocraroql,IMl4 norpe6arr,rra y saco6ax ni4rpuvrxu pea6i,lirarrifiuux
upoqecin 3axr4cHr4Kin, xxi orpr4MirnH TpaBM14 rcinqinorc.

V 4racepraqii I]ania fl.A. 3arlporroHyBaB ra o6rpyHryBaB xourrercHufi
niaxia Ao niAsuuleuHr eQexrnnnocri pea6iniraqii, uo BKnrcr{a€ MeroA
6eerraaprepnoi roHiol,terpii Ha ocHosi rpbox ni4eonoroxie, iurepnanlni
NaareNaaru'IHi rr,roAeni ,4ltrauixu ni4uoueHHa is 3acrocyBaHHrM anropr4TMy
6Axonuuoi xolosii ra xorr,rnnel(cHy nporpaMHy cncreMy 3 aAa[Tr4BHaM rIt4KJroM
KepyBaHHfl Ha ocHoni reneparl4BHoro Ixryr{Horo iurelexry. -flpocnaa He npereHlye
Ha MeAI4tIni :4o6yrxu - fioro 3aAarrerc 6ym pospo6xa [porpaMHoro piureHHfl, uure
n npoqeci BpIHHKiuIH AoIarKoBi saAaqi: aBToMarH,tuvit a6ip aanrax, rporHo3yBaHHfl
Azuauixu niAnosrenHr xyrin ra Br4Kopr4craHH, saco6is uryrrHoro inrerexry An,
reHepaqii TepaneBrHLrHr.rx ao6paxeur.

flporparraue cepeAoBl4rue MoxHa po3Br4Baru g.rfl pi:nrax cyrno6ir i Anq
uuxuix xiHqinox, D,nfl pi:HHx slaAis pea6iniraqii. Anpo6auir rpoBeAeHa Ha
nner{oBoMy cyrrto6i, € NaoNraeicrr po3rxprpeHH, Ta Br4Kop14craHH, iurulrulz
Qi:ioreparreBraMH.

Y upoqeci sHxoHaHH, Aucepraqifinoi po6oru I-{anin ,fl.A. npoqBHB sNaiHHq

cauocriilno aupiurynarH cxraAni nayxoei ra rexuiqni zagaui,4o6pe eoroAie
iuo:eirauoro MoBoro, Mae ctatri, axi iHgexcylorbcfl HayKoMerpv.l'H:a,,lrpr 6azavu,
HeoAHopa3oBo rrpeAcraBnrB po6ory Ha uixHapoAnux xonsepeuqixx i :a
KoproHoM, rrporBuB ce6e sx zliluuir HayKoBerlb.

Y el4cHosKy HayKonnfi xepiaHr{K 3ut:HaqHB, rrlo Ar4cepraqiq I-{aniea fl.A. e

3aBeprxeHoro ra cauocriftHoro po6ororo i Moxe 6yru peKoMeHAoBaHa Ao po3uqAy
y paaoaifi cueqianisosaHifi e.reHifi paai.

flicnq uboro cJIoBo 6yno HaAaHo peueH3eHTaM Aucepraqifiuoi po6oru:
A.T.H.r rpoQ. Kacauvyrc M.M.: ruceprar.Iis ua reMy <<MareuaruqHe ra

nporpaMHe ga6e:neqeHHfl pea6inirauifiuoi apr-repanii eepxHix rinuieox naqieuris
Ha ocHoei AR-rexnolorifi> [peACTaBnq€ co6orc KoMrrJreKcHe 4ocligxeunr,
cnprMoBaHe Ha nnpiureuH, BaxnnBoro HayKoBo-npuKnaAHoro 3aBAaHHq. Anrop
npoleMoHcrpyBaB mlt6oxe po:yuiunr npo6re MV ra 3anponoHyBaB o6fpyuroaani
IlrJrflxr.l if nupiruenur.
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Hayxora HoBH3Ha peaynrrarie gocri4xeHua BaflBilflerbcfl y
3arlporloHoBaHoMy ueroli 6earvrapxepHoi rouiorurerpii 3 BZKopr,rcraHHrM rpbox
oproroHaJlbHo po3Ta[IoBaHHx KaMep ra a1arrrusHoi Sinrrpauii, uto :a6esnevye
xliuiqso npufiurruy rovuicrb MeHrre 4o. Peari:aqiq uboro MeroAy y nnrnr4i
rpolpaMHoi uoleli e 3HaqHI4M BHecKoM y aBroMarn3aqirc npoqeciB nulripronannr
xyrin cyrno6in.

Teoperuuue 3HaqeHH, AocriAxeuus ttonrrae B aAanraqii NaeroAis
iHrepna-rrrnoi iAeHrz0ixaqii Ao 3araqi uporno3yBaHH, 4uuauixrz ai4uoareuur
pyxnI4Boc'ri cyrno6in, ulo ni4xpueae uosi repcneKTuBu Atrfl crBopeHH fl ararrcuBHux
cr.r creM u i4rpr,rrvrxa pea6 in iraqi fi no ro rpoqe cy.

llpaxru'rHe 3HarleHH, IIoJIrrae y crBopeHHi xolrnrexcHoi nporparvrroi
cplcreMll, trKa Bxe rlpoAeMoHcrpyBana cBoro eQexrrannicrr y xliuiquux yMoBax.
3riano 3 HaBeAeHVMvr AaH:aM:a, nicns xopexqii TepaneBTLtrrHoro rrporoKony
nporHo3oBaHa xinrxicrr ceaHcie cKoporr4nacr Ha lzyo, ulo ni4rneplNyerbc,
aKraMI4 BrIpoBaAxeHH.,I y KHII <TepuoniJrbcbKa o6laura xriHi.{Ha lixapna> TOP.

lucepraqir I-{anina fl,.A. Moxe 6yru peKoMeHAoBaHa Ao pa:oaoi
cneqianisosaHoi nqenoi patw Anq po3u flIy ra 3axr4cry na :4o6yrrf, cryrreHfl
.qoxropa SinocoSii gi cneqiarrnocri l2l - IHxenepi, rrporpaMHoro :a6esne.reHHs.

K.T.H., aou. Cninarc I..f.: Arrceprarlir, npucerr{eHa po:po6ui MareMarr4r{Horo
ra rporpaMHoro ga6esne.IeuHq pea6iniraqifiHoi apr-repanii nepxuix xiHuieox
uaqienris Ha ocHoBi AR-rexuororifi, [peAcraBrtre 3Har{HHfr sHecoK y po3Bt4roK
[porpaMHoro :a6esne.IeHH, MeAr4qHr4x pea6inirauifinrax cr4creM. Aerop .{i'rxo
BLI3Har{I4B Mery cBoei po6oru - niAnrarqeHH, e$exrannocri pea6iniraUii nepxnix
xinqieox uaqienris IrIJIflxoM crBopeHHs MareMarnr{Horo ra rrporpaMHoro
sa6e:neveuur, uo peani:ye :auxuyrrafi atranrwsHwia rlr4Kn KepyBaHHq

pea6iniraqifiuurra npouecoM, ra ycuiruno if locqr.
Bci :annaHosaHi 3aBAaHHq 6yno ycniurHo Br4KoHaHo ra eKcnepr.rMeHTaJrbHo

AoBeAeHo. Anropou B Al4ceprarlii 6yro nulireno 4 eleuesru HayKosoi Hosr4sHr.
Ilepurufi eJIeMeHT iHrepnanrHi NrareNaaru.rHi rraoAe,ri no6yAonaHo ra
anpo6onauo. lpyrufi e,.reMeHr KoMrrJreKcHa apxirexrypa NaeA[.{Hoi
pea6inirauifinoi nporparvrHoi cr4creMz crpoerooBaHo, pea;riaoeaHo Ha 6azi
opKecrpaqii vixpocepnicin, qo:a6esneqye 3MeHUeHH, rpr4Banocri roeuoro quKny

pea6iniraqii n cepeAHboMy Ha l2%. Tperifi eJreMeHr - MeroA 6e:uaprepnoi
roniorvrerpii yAocKoHaJreHo Ha ocuosi aAanrusuoi Sinrrpauii KoopALrHar
KJrror{oBax aHaroMiqnux rorroK Ta anropr4TMy reoMerpr4qHoro 3JrHTTs nuuiproaaHr
ai4 rprox oproroHanbHo po3raluoBaHux KaMep i: npiopurasauiero. t{eraeprnfi

eJIeMeHr iH$opr',raqifina rexHororis pea6iniraqifiHoi apr-repanii - rua6yta
roAanbrxoro po3Br4rKy Ha ocHoBi uporpartaHo-araparHl4x saco6is s Qynxqirrrau
aBToMaru.rHoi 6e:uapxepnoi ronioir,rerpii, inrepnanrHoro [porHo3yBaHH,

AHuauixu siAHosreHHq pyxnueocri cyrno6ie ra renepaqii repcoHarlisosaFloro
TepaneBTr4qHoro KoHTeHTy.

3araropr AHcepraqiq nponoHye KoMnJreKcHe nporpaMHe pirueuur, qKe

noeAHye urryuHttfi iHrerexr, KoMr'rorepruuitt:ip, naareMar[qHe MoAenroBaHHfl Ta

AorroBHeHy peanbHicrs r"uq niAsraueuuq eQexrnnnocri Qirraunoi pea6inirauii.
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Anrop crBopHB nonHoqiuuy cncreMy, rKa npofiurna ruiniuuy anpo6aqiro Ha
pe€urbHrrx naqieurax i nuponaAxeHa B rrpaKTllKy MeAUqHr4X yCTaHOB.

3aynaxeHur Ao po6oru: y reprroMy pogairi 6axauo noAar, 6in,ue
xirrricsux xapaKrepuaruK cl4creM pea6iniraqii y nopienanbHoMy auanisi; y
ApyroMy posgiri € HroaHct4 QoprvryrrHoro rpeAcraBJreHHfl Ta 6axaHo rroflcHr4rr,r
nra6ip noprgxie d:3 ra d=4; y rperbouy posaini Aouinrno npu4inurrr yBary
eiAl,Iosocrifixocri ct4creMu; y qerBeproMy po3Aini xniHi.rHa anpo6aqir nponeAeHa
sa o6uexenifi xinrxocri nauieHris.

Po6ora e 3aBepueHI4M AocniAxeHHsM, BrrKoHaHa Ha HaJrexHoMy HayKoBoMy,
reoperuqHoMy i excnepaMeHrarlbHovry pinni 'ra eiAnoeiAae cneqia.nruocri l2l -
Inxenepis [porpaMHoro ga6egne.{eHHs.

Ha nircrani pesynrrariB o6roaopeHHf, rrpr4cyrni na saciraHHi
flocraHoBHJrH:

Ilpuirurrru BHcHoBoK IrroAo Ar4ceprauifinoi po6orr,r L{aniaa -fpoclana
AHApifionuua Ha reMy <<Mareruarur{He ra rrporpaMHe sa6e:nerreHH,
pea6iniraqifiHoi apr-repanii nepxnix xiHrlisorc uauienrie Ha ocnoni AR-
TexHoJlorifi> qK taxoi, uo eiAnoniAae Br4MoraM, srci sasereni Ao 4acepraqii.

BI,ICHOBOK
rlpo HayI(oBy HoBt{3Hy, Teoperr{qHe ra rrpar(TuqHe 3HaqeHHfl perynuraria

gr.rcepraqii

O6rpynryBaHHr nudopy reMr{ Aoc.niAxeHHr.
3pocraroui norpe6u B pea6iniraqifinrx rocnyrax, :yuoaleui .,rK

3arulnbHocniros[N,IpI TeHIeHUiqNaIa crapinnr HaceJreHHs ra s6irbrrreHH, xilrxocri
rpaBM orlopHo-pyxoBoro arapary, rax i cneqraQi.rHtrl.r,t4 4nr Vrcpainu HacliAxaMr4
tloBHoMacurra6noro BToprHeHHfl, Bur3Haqarorb ar(TyanbHicrr poepo6xra cyqacHr4x
rporpaMHrx saco6in ni4rprarraxa Siauvnoi pea6irirauii. 3a Aasuura BcecsirHroi
opranisaqii oxopoHr,r :gopon'r, rroHaA 2,4 uinrapAa ruoAefi norpe6yrom
pea6iniraqifiHrEx rocnyr. B YxpaiHi rlx npo6JreMa ualyta oco6rnsoi rocrporu -
3HaqHa qacrKa 6ofioaux rpaBM crocy€Tbcq yr.xKoAxenr xinqiBoK, LrIo norpe6yroru
rpl4Banoro eiAHoereHHq pyxnuBocri cyrno6in.

Kracrqua Siaiorepanig uae Hr.r3Ky o6rraexenu: oqisxa pyxnr4Bocri saificHro€rbcfl
p) {HI4M rouiouerpovr, xinrxicni Aani [po 4nuarvrixy ei.qHosreun, r{acro He

:6Hparotca, [porHo3yBaHHq peaynrrarie He 3acrocoByerbcr. Icnyrovi VVAR-
pea6iniraqifiui nnarSopuz He noeAHyrorb BoAHor{ac 6esvrapxepuy roHiouerpiro,
iHrepnanrne rporHo3yBaHrur, AR-apr-repaniro, peKoMeHAarIifiHy cr4creMy ra
reHeparuBnnfr AI y 3aMKHeHuir. alarrcustuit rlarcr KepyBaHrur pea6inirauielo.

Taxuu rrr4HoM, porpo6xa MareMarr4qHoro ra rrporpaMHoro :a6esne.{eHnq
cllcreMr4 pea6inirauifinoi apr-repanii ua ocuoei AR-rexnonorifi e aKryiulbHolo
HayKoBo-npprKnaAHoro 3aAar{erc.

3n'qsor po6orr.r 3 Hayr(oBlrMn [porpaMaMrr, rrJraHaMrr, TeMaMtl.

flncepraqifina po6ora BuKoHyBaJracfl B paMxax npiopurerHoro HarpqMy
<lH$opuauifiui ra KoMyHixaqifiHi rexHorrofii> siAnoailHo Ao 3axoHy YxpaiHu
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nnpo upiopHT erHi uanprMl4 po3Br4rKy HayKpr i rexnixu>> ra noe'q3aHa 3 HayKoBHMr4

AocliAxeHHrMr4 xa{e4pra KoMn'rorepHr4x HayK 3yHy.
Y npoueci sHxoHaHH, Al,Iceprauifi noro rocriAxeHHq BHKopHcraHo pe3ynErar6

iuoloAixuoro 4epx6roaxerHoro AocriAxenH.s <<MareuaruqHe ra nporpaMHe
3a6ffrte'{eHH.[ rlpororl4tty 6iorasonoi ycranonxu 3 niABrauleHoro esexrunnicrro
$yHxqionyBaHHq)) (0124U000076), aepx6rogxerHoro ,qocliAxenna <luQoprraaqifrna
rexuororiq 3a6e3[eqeHH, eQexruaHoi aryl,rymqii eJreKTpoeHeprii ri6puguoro
eneKrpocranqiero> (0126U002209) ra uoroAixHoro aepx6roaxerHoro AocriAxenHq
<<MareuarlaqHe ra nporpaMHe sa6esneqennr $ynxqionynauH, Br4coKoeSexrranuoi
ri6puanoi KoreHepaqifr Hoi ycraHoBK u>> (0 1261J0022 13).

Mera i :anAauHq AocriAxeHHq.
Meroro AuceprarrifiHoro AocriAxennq e niAeauleHH.rr e$exrrannocri

pea6iniraqii repxuix xiHlrisox nauienris y cnoci6 poepo6neHHq MareMarr4r{Horo ra
[porpaMHoro sa6esrer{eHH, clrcreMr,r pea6inirarliftHoi apr-repanii na ourosi AR-
TexHoJloriit m aBToMarrr.rHoi roFriorraerpii.

lnt gocxrHeHH, 3a3Har{eHoi ueru BcraHoBJreso raxi 3aBg.aHlr.r, gocli4xeuHr:
1) uponecru aHalis iuryrcurax NaeroAie i nporparraHoro :a6esue.reHH, Arq

$iaraunoi pea6iniraqii, aoxpeMa Ha ocHosi VR/AR rexHoJrorifi, ararraiprcBaHH, xyrie
cyuo6in, MeroAis rrporHo3yBaHHq Auuauixz eiAHosreHHs ra cr,rcreM

peKoMeHAarlifi y Siau.trifi repanii;
2) poapo6urr4 Merog 6esrr,rapxepHoi rouiouerpii na ocHosi anality rpbox

siAeouoroxis 3 aAanrr4BHoro Sinrrpaqiero KoopAlrHar ra €Lrrrop[TMoM
reoMerpl4qHoro 3llprrrfl, nuuiproeaHb Anfl o6.racreHng 3D-xoopAr4Har cyrno6in;

3) no6yayBarv inrepnanrsi uareuaru.{ui rnroAeni Ausauixr.r ei4uoueuur
xyrin pyxnunocri rrJreqoBoro cyrno6a Ha ocuosi aAarrroBaHr4x MeroAis
crpyxrypuoi ra rapaMerpuqnoi igeHuaQixaqii 3 BHKopr4craHH.sM anropnrMy
6Axonuuoi roroHii;

4) B.qocKoH€LrrHTr4 apxirexrypy xouuexcHoi nporpavrHoi ct4 creMl4

pea6inirauii, uo BKJrroqae ni4cucreuy aBroMarr.r.{Hoi ronioruerpii, AR apr-
reparreBrvrtLfuit 3acrocyHoK AJu rapuirypu Magic Leap 2, ceprepHy qacruHy 3

MoAynqMH rporHo3yBaHHf, ra pexoMesAauifi , se6sacrocyHoK QisioreparleBra;
5) iHrerpynaru poapo6neni KoMroHeHrr.r aBroMarl4r{Hy 6esrvrapxepHy

roniorr,rerpiro, iurepBanbHe rrporHo3yBaHH, Ta cprcreMy peKoMeuaaqifi Ha ocHosi

reHeparr4BHoro rxryrrHoro isrerexry - s el.utrLrir 3aMKHyrHfi aI.anlusltuit III4KI

rrporHo3yBaHHfl ra KopeKlrii repanenrl4r{Horo nporoKony;
6) peani:yBarv rporpaMHy cr4creMy, rpoBecrr4 aupo6aqilo Ha pea-rbHrIx

AaHLrx pea6inirauii naqienris ra xniHiqne AocniAxeHHq e$exrunuocri
poepo6neHux NaeroAis.

06'ercr Aoc.niAxeHHfl - rrpouecu pea6inirarlii nepxHix xinqinox naqienrie is
3acTocyBaHHqM apT-TepaneBTI4qHux MeroAI4K.

[Ipe4naer Aoc.lriAxeHHs MareMar[r{He ra rrporpaMHe :a6egne.{eHHq

pea6inirauifiHoi apr-repanii aepxnix xiHuisox naqienris Ha ocHoei AR-
TexHoJrorifi, anroruaru.rHoi rouioverpii ra iurepnanrHr4x MareMarI,IqHI,Ix uoAelefi

Araualrixu siAHoereHHfl pyxnusocri cyrno6in.
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Merolu AocniAxeHHfl: MeroAr,r aAanrr4BHoi Qinrrpaqii crErsanin (Silrrp
oneEuro) - ilnfl 3MeH[IeHH, rxyMy y r(oopAr4Harax KJrror{oBr4x aHaroMiqsux ioro*;
MeroAI'I o6quclronalruoi reorraerpii (rpiauryn xr1it, reoMerpr.runa Sysi t) - gln
neperBopeHHq 2D-xoopaHHar ai4 rprox ni4eonoroxie y 3D-xoopa HHarvr cyrno6ie
3 rpiopl4rl43allierc Ha ocHoBi nrouluH pyxy; MeroAH iHrepnalrHoro aHanisy ra
reopii iaeHrra0ixarrii - anr no6yronu iurepnanrHr4x AHCKperHr4x guuauivuux
uoAenefi siAHoereHus pyxlunocri cyrno6in; MeraeBpucruquufi €Lnropr4rM Ha
ocHoei noseAiHxoeoi N,IoAe,ri 6lxollruoi xonouii (ABC) - Enfl crpyxrypuoi ra
rapaMerpla'IHoi i4enrz$ixaqii iurepB€urbHrrx uogenefi; MeroApr Hefipouepexesoi
orlinxu rIo3I4 JIIoAHHH (HPE) Ha ocHoei uoAelefi YOLOvS-pose ra MediaPipe Hand
Landmarker - AJIf, Aerexrlii auaroNai.rHux rorrox y ai4eonoroqi; MeroAH nporpanauoi
inxeuepii ra pospo6xu AR-sacrocynxin Ans npoeKryBaHH, ra peani:auii
KoMnJreKcuoi nporpauuoi cr4creMu.

Hayxona HoBr{3Ha orp[MaHHx pe3yJruraris.
V uexax Ar4ceprarlifinoi po6orra:

- BIIepIxe porpo6neno inrepearrui MareNlaru.rHi lroAeli gauauixa
ni4HoaleHur xyrin pyxnnBocri nre.{osoro cyrno6a g nuropr4craHHflM aAarrroBaHr.rx
NaeroAis crpyKrypnoi ra rapaMerpuqsoi iaeHrraQixaqii lacxperHlrx 4uuauiunux
irao4elefi, sxi Aalorb 3Mory trporHo3yBaru 3HaqeHHf, xyria Ha ocHoni 3-4
[o[epeAHix ceancis repanii ra sa6egner{HTr4 aAarrrr4BHy KopeKuiro repaneBTnrrHoro
rlporoKony, nignurqyrouH eSexrunnicru pea6iniraqii rrrrrxoM paHHboro
B r4fl BJr e H H, H e orrrr4 rrl al r u oi 4ra u au i x a n i 4 u o nl e u u r ;

- Brreplxe 3arrporroHoBaHo KoMnneKcHy apxirexrypy ue4rauuoi
pea6inirauifinoi nporpaMHoi cucreuLr, fl.Ka, na Bilrrainy eia icnyrouux ,6azyetrcx ua
opxecrpaqii rraixpocepsicis: ananisy rpbox niAeonoroxis : npiopurusaqiero,
rlporHo3yBaHHq, peKoMeHAaqifi sa ocHoei reHeparr4BHoro uryr{Horo isrelexry ra
3acrocyHKy apr-repauii Anq rapnirypra Magic Leap 2, a raxoN ae6sacrocyHKy

QieioreparleBTa, Iqo sa6e:neuye 3MeHrrreHH, rpunarocri noBHoro ur4Kny
pea6iriraqii n cepeAHboMy rua l2o/o;

- y,uocKoHaJleHo MeroA 6ealaapxepHoi roniouerpii Ha ocHoBi anani:y rpbox
eiAeonororcin, sxuil 6aayerrcr Ha aAarrrrasHifr Sinrrpaqii xooparaHar KJuoqoBHx
aHaroNai.{Hl4x ror{oK Ta €urroprarui reoMerpr.rr{Horo 3ttrrrr, nuuipronaHr siA Tpbox
oproroHaJlbHo po3ratuoBaHrx KaMep is npiopurHsarriero Ha ocHoBi nlouluH pyxy,
IrIo ga6esneqy€ 3MeHIrIeHH.fl npoexqifiHoi uoxra6rcu nzuiproBaHHr xyrin cyrno6in 4o
ruisiquo npnfinmnoro pinnr ra [ae3Mory aBToMarr43yBarr.r o6'exrussufi xourpolr
Auualaixu ni4HoereHH, pyxnunocri;

- na1yta rIoA€LIIbIxoro po3Bl4rxy inQoprraaqifiua rexHoJrorh peaditiraqifiHoi
apr-repanii, s,Ka, Ha ni4nriuy sia icnyrcvux piruenr, no6yloaaua Ha ocHosi
rporpaMHo-a[aparHl4x saco6ie : Synxqistvru asroNaarH.{Hoi 6e:rr,rapxepHoi
rouiouerpii, inrepBzlIlbHoro nporHo3yBaHHfl 4uuauixu eiAHosreHHf, pyxnasocri
cyrno6in ra reneparlii ttepcoHilnisonaHoro repaleBTnr{Horo KoHreHry, rqo
sa6e:neuye peanisaqiro roBHoro rIZKny nia aBToMarr4rrHoro arauipronauur Ao
aAarlrt4 BHoi xopexqii nporoxony pea6 iniraqii aepxHix rci Hqi nox naui enris.
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O6rpynrosaHicrs i Aocroeipnicru HayrcoBr{x rroJro}r(eHb, Br{cHoercis i
per(oMeHlauifi , qrci saxuuraK)Tbcfl .

Hayxona o6lpynronasicrr ra AocroBipHicrr ocHoBHr.rx noJroxeHb aucepraqii
:a6esnevyBaJlacb 3a rortoMororo 3ar€LnbHoHayKonux i cneuialrsux uerori, 

"uy*orr*AocniANeHb, BI4KopHcraHHflM alflyaJrbHoi iaQopnraqii s nir.{asHsHux i uixHupo4rr*
AxepeJl, a raKox pe3yJlrTarauu rcrini.ruoi aupo6aqii Ha pearrbHnx nauiesrax.

IIparcrnuHe 3HaqeHHr po6oru.
Teoperauni ra npI,IKna.{Hi pe:y,'rrraru ArlcepraqifiHoi po6orn Br.rKopr4craHo:

- y rpoqec npoBeAeHH, pea6iriraqifinrax ceaHcis KHII <TepuouiJrbcbKa
o6lacua xrini'{Ha nixapnx> TOP, Ae MeroA 6esuapxepHoi rouiovrerpii ra
rporpaMHe ga6eeueqeHHq c14creMLI AR-pea6ilirauii BHr(opHCroByrorbcr !,rrfl
o6'extusHoro suNaiproBaHH, xyrin pyxnlrBocri cyrno6ie ra aAarrr4BHoi xopexqii
reparleBTlrrlHoro rporoKony, uo sa6esne.{uno cKopoqeHH, Kypcy pea6inirauii s
cepeAHboMy Ha l2%o (arc npo BrIpoBaAxeHHfl pe3ynbrarin 4raceprauiftnoi po6orra
sia I 1 rpaBH, 2026 p.);

- y HayKoBo-Aocniany po6ory xa$eapz Qi:zunoi repanii, eprorepanii ra
$i:aunoro Bl4xoBanna TepHonirrcrxoro uaqiouaJrbHoro MeAHqHoro yninepcr,rrery
il,reni I.-fl. fop6ar{eBcbKoro MO3 Yxpaiua, Ae cuoci6 Bu3HaqeHHr r<yrin cyrno6onoi
pyxnHBocri ra nporparv^ruufi KoMnJIeKc 4nr pea6iniraqii nepxHix rinrrisox saco6al,rra
apr-repanii B cepeAonrauli 4oloeueuoi pealrHocri BaKopucroByrorbcfl rrpr4
BI4KoHaHHi cninruoro HayKoao-AocriAHoro rrpoer(ry : rca@eaporo KoMrr'rcrepnux
HayK 3yHy (axr npo BrIpoBaIxeHHfl pe3ynbrarin 4r,rcepraqifinoi po6oru si,q 15
rpaBHn 2026 p.);

- y eupo6ruv'auit rpouec Tepnoninrcsxoi Silii xorrrnaHii TOB <EJIEKC>, ae
pe3ynbrarr AlaceprallifiHoi po6oru Bl4Kopr4croByrorbc, rrpu po3po6qi 6isHec-piurenr
y c$epi AWR-sacrocyHKis (aosiaxa rpo BrrpoBaAxeHH, sia 11 rpaBH, 2026 p.);

B ocniurifi rtpouec xa$eapu xovu'rorepHr4x HayK Saxynrrery
xoun'rotepHux iHSopMaIIifinnx rexHoJrorifi 3axianoyxpaiHcbKoro nauionanbHoro
yuinepcurery rpn niArorosqi cryAeurie cueqianrnocri F2 (121) - IuNenepir
[polpaMHoro sa6egrlerleHHr, 3oKpeMa rrpr4 Br4Knalauui AracUuuliH <ApxireKTypa
Ta npoexTyBaH H, rlpo rpaM Horo sa6esr eqeHHs ), << I urel e KTy€Lrr bH H it a:aasiz AaH r4x))

ra <InrepsanrHi o6.{HcreHux> (axr rpo BnpoBaAxeHH, pe3ynbrarie gucepraqifiHoi
po6oru sia 3 qepBH, 2026 p.).

flepe.nirc ny6rircauifi ra reMorc Auceprauii is rarHaqeHurM oco6ucroro
BHecmy sgo6ynava.

3a pe:ynbraraMl4 Al4cepralliintwx 4ocli4xeut ouy6lixoeaHo 9 HayKoBrrx
rlpaub, 3oKpeMa 4 crarri y nepioALrrtHnx Saxonnx BrrAaHHrx, 3 flKHX 1 crarrr y
3aKopAoHHoMy nepioAIavHoMy an4auui, ulo iuAer<cyerbc, HayKoMerpuqHoro 6asoro
Scopus (Q2), ra 3 y BI4AaHHqx Yxpaiuz xareropii ((B)), & raKox 5 ny6nixauifi y
uarepialax xoH$epenrlift, 2 z sxtrx in4excyrorbc, HayKoMerplrrrHoro 6aaoro Scopus.

IIEPEITK O[yBJrrKOBAHr4X IIpAUb 3A TEMOTO AlrCEpTAUri
Hayxoei npaqi, 6 rKux ony1nircoeoHo ocHoeui uayxoei pesynumamu:
l. Dyvak M, Tsapiv Y, Pukas A, Petrovskyi Y, Melnyk A, Dyvak A, Banasik

A, Czupryna-Nowak A, Pikiewicz P, Popyk Y, Dzyha Y. AR Technology for



1l
Restoring Upper Limb Joint Mobility in Patients. Applied Sciences, 2O26,Vol. 17.
5 8 7 8 ( S copus, Q2 ). I S SN : ZO7 6 -3 4t 7. DOI : 1_0_3_3 g_Qlapp I 6 I _2_5_g7g.2' Uanis fl.A., Twxuit P.P. IHnonarlifiHa ne6cucreua roniorr,1erplrr{Horo
aHali:y. Hayxoai npaui IonHTV. Cepir "InSopuarprKa, xi6epneruxa ra
o6quclroBaulbHa rexHiKa", 2025,Ilb I (40), c. 80-88. (xar. E), ISSN 1996-15gg.

DOI: I0.3t 47 LLL!A6- t s8s-202s- I -a &0_t83. flyxac A.B., I{anin fl.A. Asror'rarH3oBaHa 6e:vrapxepna cucreMa
nauiprcnaHua AianasoHin pyxin cyrno6in. Hayxoni upaui lonHTV. cepia
"IuSopuaruxa, xi6epHerrlxa ra o6qracrroBzurbHa rexHiKa", 2O26,Ilb I (42) , ". i4-
64. (xar. E). ISSN 1996-1s88. Dot: "l_0*ll414ll s96-1s88-202 6-t-42-s4-64

4. I-{ania fl'.A., flyxac A.B., Einooyc !. Pexorr,rentaqifina cr4creMa ni4rpurraxra
Qisuunoi pea6inirauii. Barr,ripronaJrbHa ra o6.{prcmoBaJrbHa rexHixa B
rexHorroriquux npoqecax,2026.Ilb 2, c.397-396 (xar. E). ISSN 2219-9365.

DoI : 1 0", 3 !_$912219:gl6t-2e20:&6"-45
Hayrcoei npat4i, nrci saceidqyrumb anpo1aryirc Momepianie ducepmat4ii';
5. Tsapiv Y., Dyvak M., popovych D., Havrylenko i., Tykhyi R.

Kasianchuk V. Automated Goniometric Analysis System Based on Neural
Networks,2025 15th International Conference on Advanced Computer Information
Technologies (ACIT), Sibenik, croatia, 2025, pp. 762-766,
10. I 1091AQIT65614.2025. I I 185892. (Scopus).

6. Tykhyi R., Tsapiv Y., Dyvak M., popovych D., Havrylenko A., Husieva T.
Software System for Supporting An Therapy Processes using Augmented Reality
Technologies, 2024 l4lh International Conference on Advanced Computer
Information Technologies (ACIT), Ceske Budejovice, Czech Republic, )OZq,
pp. 660-6 64, | 0 . I I 09 I AQIT 6233 3 .2024 . I 07 I 25 84. ( Scopus)

7. I-olonro P.A., Lllocronam B.A., I-{anir fl.A. MarelraruqHe ra nporpaMHe
sa6esue'{eHH.a Anfl opraHisaqii upoqecy recryBaHH.rr web-opieHToBaHux cr4creM.
Koun'rotepHi iHQoptraqifini rexnororii: Marepiatu rxKoJra-cerraiuapy MonoArrx
BqeHr.rx i cryAenrie CIT'2023. - Tepuonins: 3yHV, c.90.

8. {anin fl.A. Apxirexrypa rporpaunoi crcreMn apr-reparii ra pea6iniraqii
g AR. Koun'rorepui insopuaqifini rexuonorii: Marepiarz suNaosoi rrrKoJrr4-
cerrainapy MonoAHx BqeHI4x i cry4eHrin CIT'2025. - Tepuoninr: 3VHY, c. 57-58.

9. I-{anin fl,.A. A4anruauufi qarr pea6inirauii eepxgix xinqisoK Ha ocuosi
AR-rexHonorifi. Marepialu eecHrHoi rrrxoJra-ceuinapy MonoAHx Br{eHHX i
cryAeHrin CIT'2025. - Tepnonilr: 3yHy, c.78-79.

Texcr Anceprallifiuoi po6ora npofiuron nepenipxy Ha HarBHicru rexcroBr4x
3alo3rqenr StrikePlagiarism. 3a pe:ynbraraMr4 nepenipxu He Br4flBJreHo reKcroBrrx
3aro3l,IrleHb 6es H€LlexHoro rlocr.rJraHH, Ha Axepeno ra BcraHoBJreHo, rqo
Al4ceprauifina po6ora I-{auina flpoctasa AH4pifioav.ua Ha reMy <Mareuarr4qHe ra
rpolpaMHe ga6egnerleHH, pea6inirauiiluoi apr-repanii nepxuix xiHqisox nauienris
Ha ocnoni AR-rexnolorifi> silnoaiAae npprHuurraM aKaAenriqHoi qo6povecHocri.

Anpo6auin nrarepianis 4ucepra qii.
OcHosHi noJloxeHHr i pe:yJrbraru AuceprauifiHoi po6oru rpe3eHroBaHo Ha

5 ron$epeuqixx, 3oKpeMa:

- l4th IEEE ACIT-2024, ceske Budejovic e, czech Republic, 2024;
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- 15th IEEE ACIT-2025, Sibenik, Croati a,2025;
- ilIxora-ceuiuap crr'2023, crr'2025, cIT,2026, TepHonirs, 3yHy.
OuiHrca M0BI{ Ta crlrJrto Alrceprarlii. lucepraqiq ,unrauru 3 npaBr4JrbHtrM

BXI'IBaHH.tlM rexsiqHoi ra cneqianrnoi reprraiHonorii. Cralr BHKJTaAeHH, B
4ucepraqii rraarepizurin 4ocli4Neul, HayxoBr,rx IIoJIoxeHb, BI4cHoBKiB i
peKoMeHAaqifi ga6e3reqyrorb lerxicrs i 4ocryuHicrr ix cnpufiHrrrr.

Biauosiauicru 4ucepraqii HopMarr.rBHo BcraHoBJreHHM BHMoraM Ta
tuoxr[Ieicrs [oAaHHs Ao 3axI{cry. Osuaftor\auBrlrprcb is Ar4ceprarlifinena
AocrilxeHHqM Ifauina -flpoclana Au4pifionu.rra ra HayKoBHMr,r ny6nixaqirua, e
flKkrx szceirreHi ocsonHi pe:ylrraru, a raKox B3f,Brrru Ao yBarr4 ni4cyuxu
Saxonoro cerrainapy, BBaxaeMo, uIo trHceprarlifiHa po6ora I-{anin a fl,.A. Ha reMy
<Mareuarrr{He ra rlporpaMHe sa6esneqeHHa pea6inirauifinoi apr-repanii nepxuix
xinuieox naqienris Ha ocHoBi AR-rexnonorifi> situoeila. nopra*y rpr4cyAxeHH,
cryreHq .4ol(ropa SinocoQii ra cracyBaHH, piruennr pasonoi cneuianisosaHoi
sqeHoi PaAu 3aKnaAy etauoi oceitu, uayxonoi ycraHoBLr rtpo trpuCy,(xeHH, cryneH,
AoKropa Sinoco$ii, sarnep.uxeHoro nocraHoBoro Ka6inery Minicrpin Yxpainra sia
12 ci'tlts 2022 p. J\b 44.

y pe:ylrrari po3rnrAy gncepraqii I-{aniea -flpocnaea AH4pifionuva ra
rroBHorr4 ny6nixaqifi ocnoeHr4x pe3ynbrarin AocriAxeuHq

Yxna.nu.nu:
1. flpononyBarl,I B.{eHifi paai 3arBepArdrr4 raxuit cKnaA pa:oeoi

cueqiarisoeaHoi s.{eHoi pailv:
I-orosoro pa: o noi c ue r-r i a.r iso saaoi sq eHoi parw rpr,r3H aq Hrr.r :

AOKTOpa rexHi.ruux HayK, npoQecop, MaHxy.ny Bo.no4uvrupa
InaHoau'ra, npoQecopa rca$e4pa Kovrr'rorepHux HayK 3axi4Hoyxpaiuclxoro
uaqioHanbHoro yninepcrarery.

PeueHseHTaMH:

AOrffOpa rexuiqslrx HayK, npoQecopa, Kacauuyra Mnxafi.na
Murco.nafioBIrqa' npoQecopa xaSe4pa xi6ep6e:uexra 3axiaHoyxpaiucrxoro
naqioHa,rbHoro yn inepcrrery.

KaHAr{Aara rexuiquux HayK, AoueHTa, cnisaK IpuHy .flpoc.naninuy,
AoueHTa xa$e4pra xoMn'rorepHux HayK 3axiauoyxpailrcrxoro naqionanbHoro
yuinepcarery.

OnouesraNra:
AoKTopa rexuiqHux HayK, npoQecopa, HarapKeBrrr Mapiro Anapiinny,

npo$ecopa xa$e4pu iH$opnrauifinrax cr4creM ra Mepex IHcruryry xorrln'rorepHr4x
HayK ra inQopuaqifiunx rexHoJlorifi HaqioH€urbHoro yHinepcurery <Jlrniacrxa
norirexsixu;

AOr$Opa rexHiquux HayK, npoQecopa, Pouasrcxa O.nexcaugpa
HnrcuQopoBuqa, sani4ynaua xaQe4pr4 rrporpaMHoro sa6esne.{eHnr (Daxynbrery
in$opuauifiHux rexHolorifi ra KoMn'rorepnoi iHxenepii Biuuuqrxoro
HaqionanbHoro rexuiqsoro yninepcprrery.



2. PeroneugyBarr,r Ho
npufiunru 4ucepraqifiHy po6ory
<Mareuarr4rrHe ra rrporpaMHe
xiHqieox nauieHrie Ha ocHoBi AR

fo,rooyroqufi Ha saciAauui
A.r.H., npoSecop, upoSecop xaSe
KoMr'rorepHr4x HayK
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Hifi pasosifi cneqiarisonaHift nuenifi paai
Ilanina -flpoclaaa AHapifioauua Ha reMy

r{eHHfl pea6iliraqifiHoi apr-reparii eepxHix
rifi> 4o po3rnrAy ra 3axhcry.

AHapifi MEJIbHI,IK
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