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KOHIIENITYAJBHI HIJIXOU 10 BUKOPUCTAHHSA 3ACOBIB JIONIOBHEHOI
PEAJIBHOCTI B OCBITHBOMY IIPOLECI

AHoTanisg. Y cTarTi NpoaHalli3oBaHO 3aKOPJOHHHMU JIOCBif, 30KpeMa CTaH BUKOPHCTAaHHS IOMOBHEHOT
peanbHocTi (AR) B CnonyueHnx mratax AMEpHKH, CTaH PO3BHUTKY TEMH JOCIHIIKCHHS y BITUM3HSIHHX
3aKjaJax OCBITHM Ta BCTaHOBIEHO, WO AR mizBuinye eQeKTUBHICTH HaBYaHHS, CIPUSE PO3BHUTKY
Ii3HaBAJIbHOI aKTHUBHOCTI, MiJBHUIIY€E SKICTh 3aCBOEHHS 3HAHb, IPOBOKYE IHTEPEC A0 HABYAHHS, CIPHSE
PO3BUTKY IOCHITHUIBKUX HABUYOK Ta MPEIMETHHX KOMIIETCHTHOCTEH 37100yBadiB OCBITH; BHOKPEMIICHO
po0OJIeMH BUKOPHUCTaHHS 32c001B TOTIOBHEHOT peabHOI B OCBITHBOMY IIPOIIECi I HATOJIOMICHO Ha Te(iIuTi
(axiBLiB 3 MATOTOBKH OCBITHIX HPOEKTIB. PO3KpHTO icTOpHMYHUI HUIIX PO3BUTKY TexHoiuorii AR Ta
aKIEHTOBAHO yBary Ha pO3IIMPEHHI MOXKIIMBOCTEH 3aCTOCYBAHHS i€ TEXHOJIOTII ISl TOTPed CyCIiNbCTBA.
OOrpyHTOBaHO KOHLIENITyaIbHY MOZENb BUKOPUCTAaHHA AR B OCBITHBOMY ITpoOIIeCi Ta BU3HAYEHO YOTUPH ii
CKJIaI0B1 (TEXHIKO-TEXHOJIOTIUHA, OCBITHbO-HAYKOBAa, (DOPMYBaJIbHO-PO3BHBAJIbHA Ta SIKICTh HABYAHHS).
BceraHoBiIeHO, 110 Ui BIIPOBA/DKCHHS TEXHOJIOTIi AR B OCBITI HEOOXIMHO 3a0€3MEYUTH OCBITHE
Cepe/loBHIIIE TEXHIYHUMHU 3ac00aMH, 3acO0M BiJTBOPEHHS, Ai0paTu onepaliiiHi CUCTEMH Ta IPOrpaMHe
3abe3neueHHs, a Juii BUKopHcTaHHsS AR 3100yBauamu OCBITH MaroTh OyTH po3poOJieHi HOBITHI
MIPYYHUKH, TIOCIOHUKH, KaPTKH, pOOOUi 30IIUTH, THCTPYKIIT TOII0. ABTOPH OOIPYHTYBAJIM NPUHLIUIH
(TOUWiMBHOCTI, TOCTYITHOCTI, Mi3HAHHS, ILTICHOCTI, HABYAJIILHOI CIIPSIMOBAHOCTi, MOOUIBHOCTI) 1 MigXOIU
(KOTHITUBHUM, CHUCTEMHHH, MisTbHICHHH, OU(QEpeHIIHOBaHUN, OCOOWMCTICHO  OpIEHTOBAaHWUH,
IHHOBAIIIfHHUI), ONHMCAHO IEAaroTiYHi YMOBH Ta YTOYHEHO IEepeBard i Hemosiku BUKopucTaHHi AR-
TEXHOJIOTi1 B OCBITHBOMY IpoIieci. BcTtaHOBNIEHO, 1110 37/00yBavi OCBITH BXKE aKTHBHO BUKOPUCTOBYIOTH AR
JUIS pO3Bar, a MeAarorn NoTpeOyroTh TOJATKOBOI Ji€BOi MATPUMKH (HaBUaHHS). BHOKpeMIieHO OCHOBHI
Buan TexHoiorii AR 1 po3poOsieHHS HaBUAIBHHMX, AWAAKTUYHMX Ta METOAWYHHX Marepialis.
KoHuenryanbHi maxoau 1aayTh MOXIJIUBICT PO3POOUTH HOBITHE HaBYaJIbHO-METOAMYHE 3a0e3IeUeHHs
JUTSE 3100yBaviB OCBITH, 1[0 CIPUSATUME TTiBUIIICHHIO ii SKOCTI.

KJ11040Bi ci10Ba: 1O0NMOBHEHA peasbHICTD; MiX0AN A0 BUKOpUCTaHHSA AR; mpuHIIMIH BUKOpHCTaHHS AR;
KOHIIENITyaJbHa MOJeNlb BUKOpUCTaHHAIM AR; memaroriuni ymMoBH BHKopucTaHHA AR; Buan TexHOIOTi{
AR; ocBiTHIl Tiporiec.

1. BCTYII

VY HauioHanbHii cTpaterii po3BUTKY OCBITH B YKpaiHi Ha nepio 10 2021 poky 3a3Hau€Ho, 1110
po30y10Ba HalLlIOHAJIBHOI CUCTEMH 30CEpe/KeHa Ha PO3B'sS3aHHI HAHOUIBII TOCTPUX MpoOIIeM, SKi
CTPUMYIOTh PO3BUTOK, HE JAIOTh MOKJIMBOCTI 3a0€3MeYUTH HOBY SIKICTh OCBITH, a CaMme: MOBUJIbHE
3MIMCHEHHSl TyMaHi3allii, ekoJjorizamii Ta i1HpopMmaTH3alli CHCTEMHU OCBITH, BIPOBAIKEHHS Yy
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HaBYaJIbHO-BUXOBHUH MPOIEC IHHOBAILIMHKUX Ta iH(QOpPMAIiHHO-KOMYHIKAIIIHHUX TEXHOJIOT1H.

AKTyanpHICTH  O0OpaHOi TeMH  JOCHI/DKEHHS  BHU3HAYAETHCS  METOAOJOTIYHMMH U
KOHIIENTYaJbHUMHU 3acajlaMd  BIIKpUTOi OCBITM ¥ 0OyMOBJE€Ha CTpaTeriyHUMHU HaIlpsMaMu
Jiep>KaBHOT MOJITHKH y cpepi OCBITH, IO CTAIM MPIOPUTETHUMH, a came: (OpMyBaHHS Oe3MEeUHOTO
OCBITHBOT'O CEPENIOBHUIIA, €KOJIOTI3allii OCBITH; PO3BUTOK HAYKOBOI Ta 1HHOBAIIMHOI JISUTBHOCTI B
OCBITI, IBUIIICHHS SKOCT1 OCBITH Ha iHHOBaIiifHIl OCHOBI; iH(OpMAaTH3aLlis OCBITH; 3a0€3MeUeHHS
IIPOBE/ICHHS HAI[lOHAJIBHOTO MOHITOPHUHIY CHUCTEMH OCBITH; HiJIBUILIEHHS COLIAJIBHOIO CTAaTyCy
MeIaroriyHUX MpaliBHUKIB; CTBOPEHHS CYy4acHOI MaTepialbHO-TEXHIUYHOI 0a3u CHCTEeMHM 3arajbHOoi
Cepe/IHbOT OCBITH.

OCHOBHOIO METOIO TOBHOI 3arajbHOi CEpPEIHBOI OCBITH € BCEOIYHUI PO3BUTOK, HaBYaHHS,
BHXOBaHHsI, BUSIBJICHHS 001apyBaHb, COIliaii3allisi 0COOMCTOCTI, sIKa 3/1aTHA J0 KHUTTS B CYCIIUIBCTBI,
Ma€ TparHeHHs /0 CaMOBIOCKOHAJCHHS 1 HAaBYaHHS BIPOJOBX JXUTTS, TOTOBA IO CBiJIOMOTO
YKUTTEBOTO BUOOPY Ta camopeanizaiiii. JlocarHeHHs 11i€i MeTH 3a0e3nedyeThes MUIIXoM (popMyBaHHS
KIIIOYOBUX  KOMIICTEHTHOCTEH, HEOOXiTHMX KOXHIA Cy4yacHId JIOAMHI U1 yCIHINIHOT
KUTTETISIILHOCTI, 30KpeMa: KOMIETEHTHOCT] y raiy3i NpUpPOJHUYUX HAYK, TEXHIKA 1 TEXHOJOTIH;
iHHOBAIIi}; iHpOpMaIiTHO-KOMYHIKaI[ii{Ha KOMIIETEHTHICTb.

Huni yuureni Ta yuHi 3akiafiB 3arajibHOi CEpeAHBbOI OCBITH BOJOIIOTH pEalbHUMU
MOJKJIMBOCTSIMU JIOCTYITY J0 SKICHOT Mepexi [HTepHeT, BUKOPUCTOBYIOTh MOOLITbHI 3aCO0H 3B SI3KY,
a, OTKe, 3aCTOCOBYIOTH 1 HOBI (hOpMHU B3aeMOJii, 110, 0€3yMOBHO, Ma€ 3HANTH BiOOpaxKeHHS B
OCBITHROMY TIporieci. ToMy MOIIyK NUISIXiB MiABHUINEHHS SKOCTi OCBITH, a caMe: MOIIyK HOBUX (hopMm
1 METOJIIB HaBUaHHS; IOBCIOJHOTO BUKOPHCTaHHS I[HTepHeT-pecypciB 1 MOOUIBHUX JOAATKIB;
BUKOPHCTaHHS HOBITHBOTO IH(POBOTO KOHTEHTY; PO3BUTOK IK-KOMIETEHTHOCTEH SIK BUMTEINIB, TaK
1 y4HIB, JaCTh MOXJIHBICTh BUOKpeMHUTU eexTuBHI [K-TexHomorii 1 3aAisTi A7 HAaBYaHHS Y4HIB
3aco0M JIOTIOBHEHOI 1 BIpTyaIbHOT peaIbHOCTI.

Buxopuctanas MOOUIBHUX 3acO0iB Ui JOCATHEHHS HOBHUX OCBITHIX pPE3YJbTaTiB CIPUSE
BHPINICHHIO 3aBJIaHb IHIMBIAyai3allii i CTBOPSHHIO HOBOI MOJIEIIi OCBITHBOTO Tporecy. [luranHs
SKICHOTO OCBITHBOT'O KOHTEHTY 1 HAaOYHOCTEH, 110 3aJI0BOJIBHAIOTH MoTpedu yuHs XXI cT. naBHO
M1THIMA€ETHCSI TIEIarOTaMHu, a MUTaHHS Bi3yalli3allii 3aJMIIAETHCSl TOCTPUM 1 HUHI. BUKOpuCcTOBYIOUM
(yHKIIOHAIBHI MOKJIMBOCTI 3ac00iB JIOMOBHEHOI peallbHOCTi, MOKHa Bi3yaJbHO BIJITBOPUTHU
MIPOLIECH, SIKI BAXKKO a00 Maiie HEMOXJIMBO BIITBOPUTH B pEaIbHOMY XKHUTTI Ta 3pOOUTH Ipoliec
HaBYaHHS JIOCTYIHHUM, LIKaBUM 1 3po3yMiauM. TexHosorii AONOBHEHOI peanbHOCTI AOAAIOTH B
CTaTUYHI1 CTOPIHKYM KHUTY BUpa3Hy aHIMAallilo, IEPETBOPIOIOYN YUTAHHS B 3aXOILUTIOI0UY TPy 1 LiKaBi
IIPUTOJIM Pa30M 3 T€pPOsSIMHU TBOPY, a TAKOXK CIIPOLIYIOTh BIITBOPEHHS ay110- Ta B1JI€0- KOHTEHTY, 1110
HE TPOINOHYEThCS B ManepoBUx KHUrax. HalOuibll sSKiCHI JOJATKU JOMOBHEHOI PEaJbHOCTI, 110
BUKOPHUCTOBYIOTHCSI B NPOLIECI HABYAHHS, MOXKYThb CTaTH Halle(EeKTHUBHIIIUMH. 3 Ii€}0 METOI 0
ICHYIOUMX 1H(QOpMAI[IHHUX TEXHOJIOTIM 1 OCBITHIX PECYpCiB J0AAE€THCA TEXHOJOTIS JONOBHEHOI
PeasbHOCTI, 10 BKJIIOYAE: MIAPYYHUKHU 3 TEXHOJIOTIEIO TOTIOBHEHOI pealbHOCTI; PO3BUBAJIBHI ITPH;
HaBYaJIbHI IPOTPaMHU; Bi3yaJibHE MOJIEIIOBAaHHS 00'€KTIB 1 MPOIIECIB; PI3HI 10JATKH JUIsl TPEHYBAHHS
HABUKIB.

3aranoM craH BUKopUcTaHHs kopucTyBadamMu VR 1 AR B CronydeHux mratax AMEpUKH B
2018 pori B po3pi3i rajpkeriB OyB Takuii: cMaptdonu — 77%, I1IK — 35%, okpemi gogatku — 19%.
3rigno 3 mocuimkenHsam Statista (https://wwwe.statista.com/), 92% pecnonaentis B CIIIA 3HarTh
TePMIH «BIpTyajdbHa peanbHICTBY; 97% cTyneHtiB xotimn 6 BuBuutu Kypc VR; 93% Bumreni
CKa3aid, 1o iX y4yHi OyJIyThb paji BUKOPHUCTOBYBATH BIpTyallbHY pEajbHICTh MijJ Yac HaBYAHHS;
Maitke 80% BUMTENIB MarOTh JAOCTYI J0 MPHUCTPOIB BIPTyallbHOI peanbHOCTI, aje TUIbku 6,87%
peryisipHO BUKOPUCTOBYIOTH iX B HaB4YajJbHOMY mpoueci; 70% BuuMTeniB MaroTh OaxaHHs
BUKOPUCTOBYBATH BIPTYalIbHY PEAJIbHICTh IS MOSICHEHHS] HOBOT'O MaTepiaiy ¥ iMiTauii mpupoIHuX
nporeciB. 11% nmopocnoro HacenenHs B CIIA BomonitoTe amapaTHuM a0 MPOrpaMHUM
3a0e3neueHHsM BipTyanbHOI peanbHocTi (VR). IlporunozoBanuit o6csr punky qonoHeHoi (AR) 1 VR
no BchoMy cBiTy B 2020 pomi mae csarmyta 18,8 wmuH. gon. CratucTuuHi JAaHi 1070
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BUKOPHCTOBYBAHHSI BipTyaJbHOI i JONOBHEHOI peaybHICTh ITiJ] 4YaCc HaBYaHHS B 3aKJIAJaxX 3arajibHOT
CEpeHbOI OCBITH HA JAaHWUH Yac BIACYTHI.

3a3HauMMo, IO B 3aKJa/ax 3arajibHOI CepeHBOI OCBITH YKpaiHW, B paMKax 3a0e3leucHHs
STEM-ocBiTH, 3’ IBISIOTHCS 3aCO0HM BIpTYyaabHOT pEaIbHOCTI, Y MAPYYHUKAX, TocioHukax st 33CO
3’IBJISIFOTHCS 00’ €KTH JTOTIOBHEHO1 peanbHOCTi, IT-kommnaHii mponoHyoTh HOBITHI 3acO0M HaBYaHHS
3 enemeHTamu AR 1 VR. Mo0inpHe HaBYaHHS Y4HIB, 30KpeMa IiJ] Yac JOBrOTPUBAIIMX KapaHTHHIB,
3apeKoMeHayBalo cebe mo3uTuBHO. OHAK IMMiJ dYac TPOBEIEHHS TEMAaTUYHUX CEMiHApiB
cniBpoOiTHUKaMu [HCTUTYTY 1H(DOpMaIiiHUX TexHoorid 1 3aco6iB HaByanHs HAITH VYkpainu B
2020 pori 3 BukopuctanHs AR 1 VR Oyio BcTaHOBJICHO, 110 62% BUMTENIB 3a3HAYAIOTH, 1110 iM HE
BHUCTAa4a€ HAYKOBO-METOJUYHOIO 3a0e3redeHHsl g (OpMyBaHHS OCBITHHOI'O CEpEIOBHILNA 3
BUKOPHUCTaHHAM 3a3Haue€HUX 3aco0iB, 72% aKIEeHTYIOTh yBary Ha BIACYTHOCTI METOAMYHHX
peKoMeHaalii 111040 IXHPOT0 BUKOPUCTAHHS JIJIsl HAaBYaHHS yuHiB, 43% BUYWTENIB MiJHSIM TUTAHHS
PO OHOBJICHHS PEKOMEH 1AL} 1010 YIEPEeKEHHS IHTEepHET-3aJIeKHOCT] Ta OE3MEKH.

Omxe, HemocTaTHS pPO3POOJEHICT, MUTAHHS BUKOPHCTAHHS JIOMIOBHEHOI 1 BipTyalbHOI
peanbHOCTI [Tl Bi3yaizamii OCBITHBOTO KOHTEHTY HE JIO3BOJISIE€ TOBHOKO MIpOIO peaiizyBaTh Ha
MPaKTHII MOTEHIlial OCBITHBOI'O CEpPEIOBHINA, BUKOHATH CTpaTEriyHe 3aBIaHHs iHGopMaTh3arii
OcBiTH, €(DeKTHBHO BIOCKOHAIUTH iH(OpMaIiitHO-pecypcHe 3a0e3nedueHHs ocBith. Ha meit daxr
3BepTalM yBary HaykoBli [HCTUTYyTy iHopMamiiiHux TexHomoriid i 3aco0iB HaByanHs HAITH
VYkpainu y nmporeci JoCipKeHHS CUCTEM KOMIT FOTEPHOTO MOJICITIOBAaHHS MTi3HABAJILHUX 3aBJIaHb IS
(dbopMyBaHHSI KOMIIETEHTHOCTEH Y4YHIB 3 MPUPOJHUYO-MATEMAaTUYHUX MPEAMETIB 1 OOTpyHTYBaHHI1
HAyYKOBO-METOJMYHUX 3acaj]] 3aCTOCYBAaHHS KOMIT IOTEPHO OpI€HTOBAaHHMX 3aco0iB y HaBYaHHI
MIPUPOAHUYO-MATEMATHUHUX MIPEIMETIB Yy IpodiabHIl mIKomi. 3a3HaueHi cynepeyHoCTi BU3ZHAYMIN
aKTyaJIbHICTh TPOOJIEMH TEOPETHYHOTO JIOCHTIDKCHHS CYTTEBUX METOJOJIOTIYHUX AaCIEKTiB
BUKOPHUCTAHHS 3aCO0IB JOTIOBHEHOI PeaibHOCTI B OCBITHHOMY MPOIIECi, 1 HA I[if OCHOBI OMUCATH
MO/IEJTb, & TAKOK BU3HAYNTH HU3KY ITEpEeBark Ta OOMEKEHHs Yy IPOIeci HaB4aHHs 3100yBaviB OCBITH.

AHaJIi3 0CTaHHIX A0CTisKeHb. Y TOH yac, Ko BiI0YBAETHCS CTPIMKUNA PO3BUTOK ITU(POBUX
TEXHOJIOT1M, BUMOTHU JI0 OCBITHIX PE3YyJIbTaTIB yUHIB 3pOCTalOTh, KOMIETEHTHICTh HAOyBa€ )KUTTEBO
BOXJIMBOTO 3HAYEHHA Ui MailOyTHbOrO pO3BUTKY YKpaiHM, Bidyallizallis 3MICTYy OCBITH B
MIJPYYHUKAX 3aJIMIIAETHCS HA PIBHI MaIIOHKIB 1 (oTorpadil 1 IUAAKTUYHUNA KOMIIOHEHT He
BiJI0Opakae KOMIETEHTHICHUN M1Xi]l HABYaHHS.

VYei AiTH mpUXonATh 1O WIKOJM 3 BPODKCHOIO IIKABICTIO, ajie IMeNaroru He MOXYTh
3aJIOBOJIBHUTH 1XHI MOTpeOu y Bizyauizauii 3MICTy OCBITH, JeTali3allii IpoLeciB, OMUCY CKIaTHUX
MPUPOJHUX SBHI 1, TUM CAMHUM, 3HHXKYIOTh 1HTEpEC 10 Mi3HAaHHS OTOUYYHUOIO CBITY W Oa)kaHHS
BUUTHUCS.

Ha nanomy eramni moaepHizaiiii OCBITH i SKICTh BU3HAYAETHCS TPHOMA TTOKA3HUKAMU: OCBITHE
CepeIoBHIIlE, 3MICT OCBITH, KOMIIETEHTHHMI BuuTenb. B pamkax peamizamii Konmemmii Hosoi
YKPaTHCHKOT IIKOJIH 31HCHIOETHCS YIOCKOHAJIEHHS 3MICTY OCBITH. OCBITHE CEpElOBUIIE YaCTKOBO
MOJIEPHI3YEThCSI, 30KpeMa B IOYATKOBIM IIKOMi. YUHUTeNl MiABUINYIOTH CBOIO KBamidikarito i
KOMITETEHTHICTh 3 PI3HMX HAYKOBHMX HamNpsMiB B paMKax HedopMaibHOi OcBITH. [IpoTe OunbicTh
YPOKIB CHOTOJIHI TPOBOJAATHCS y BHUIIISAAI KOPOTKOi JIeKIii a00 HEBEIMYKOl MPaKTUYHOL
(;rabopatopHoi) poOOTH, IO BUMArae BiJl yUHsI IPOCTOTO 3aram’ sITOBYBaHHS HayKoBHX (pakTiB. Y
HiApyYHUKAX OHOBWJIM MAJIOHKU 1 OTO — KapAMHAIBHUX 3MiH He BiOysocs. Excrieptu i HaykoBIi
3 TUTaHb OCBITM HAIOJATAIOTh Ha BIPOBA/KEHHI IMMIJIXOJIB, 3aCHOBAaHMX Ha Bizyam3aii 1
KOTHITUBHUX JOCIIJDKEHHAX, 110 MiJICHIINTh 1HTEpPEC YUHIB 1 JOMOMOKE iM 30epertu MOTHUBALIIIO JI0
HaByaHHs. OCHOBOIO JUIsl peatizallii Takoro MiJXxoay MOXe CIyTyBaTH HOBITHIN IIUGPOBUN KOHTEHT,
po3po0ieHnit 3aco6aMu BipTyalbHOI 1 JOMOBHEHOI PEabHOCTI.

3HaYHUI BHECOK y JOCIIHKEHHS MPoOJieMH 1HHOBAIIMHOTO PO3BUTKY 3acO0iB 1 TEXHOJOTIH
cucteMm BiAkpuToi ocBiTH 3pobieno B.JO. buxosum [1]. BukopucranHs TEXHONOTIl AOMOBHEHOI
peanbHOCTI B OCBITHBOMY MPOIIECI 3aKJIAIB BHIOI OCBITH aHANI3YIOTh BITYM3HSHI JOCIITHUKH
T. B. I'pynaToBa, 0. B. €ukano, A. M. Ctprok, A.IlikinpHiK [2] 1 KOHCTATyIOTh, IO BIPOBAKEHHS
TaKMX TEXHOJIOT1H B OCBITY MiABUILYE i1 €PEKTUBHICTh, CIIPUSE PO3BUTKY IM13HABAIbHOI AaKTUBHOCTI,
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HiJBMILY€E SKICTh 3aCBOEHHS 3HaHb, IIPOBOKY€ IHTEpPEC [0 HaBYaHHS, CHpPUSE PO3BUTKY
JIOCHITHUIBKMX HAaBUYOK Ta MpEeIMETHHX KommereHTHocted yuniB. O. B. Mep3nukin,
I. 1O. Tomonosa, B. Tpons [3] yTOUHIOIOTS, IO caMe BUKOPUCTaHHS HOBITHIX TEXHOJIOT1M HEOOX1THO
s epEeKTUBHOTO HaBYAaHHS CY4YacCHHUX YYHIB, SIKI MalOTh KOHKpPETHI OCBITHI MOTpedu, a came:
BUKOPHUCTAHHS MOOUIBHUX JOJATKIB, OpraHi3allilo CHiIbHOI pOOOTH, BUKOHAHHS IHTEPAKTHBHUX
3aBJIaHb 1 Bi3yali3alito KOHTEHTY.

C. B. ApanoBa okpecinuia npo6JjeMy IMOIIyKy IeaarorivHux 3aco0iB 1 ¢popMariB Bizyamizaiii
HaBYaJIbHOI iH(opMarii y 3B’53Ky 13 301IbIICHHSM Bi3yaJIbHOTO KOHTEHTY 1 YCKIIQTHCHHSIM 3aIUTiB
JI0 pe3yJIbTaTIB Cy4acHOI OCBITH B YMOBax iH(OpMaIliiHOTO CycinbCcTBa [4].

B. €. KiiuMHIOK BUsIBUIIa OCHOBHI HalIPSIMKH BIUTUBY BipTYaJbHOI peaJbHOCTI HA METO/I0JIOTIIO
OCBITH, II0 MOXXE€ IMPHU3BECTH [0 PO3LIMPEHHS BUAIB HABYAJIbHOI ISUIBHOCTI, BJIOCKOHAJIEHHS
ICHYIOUYMX 1 BUHUKHEHHIO HOBHX OpraHi3amiifHux (opM, BUIIB i METO/1iB HAaBYAHHS, BIIOCKOHAJICHHIO
B3a€EMO/II1 CTYJIEHTIB 1 OCBITHHOTO MPOCTOpPY [5].

A. A. Cunery® A0BOIWTH, IO JaHI TEXHOJIOTII JAIOTh MOXKIIUBICT ITIIBUIINTH PiBEHb y4acTi
CTYJCHTIB, 30KpeMa 3a0e3MeuyI0Th MPAKTUYHICTh, IHTEPAKTUBHICTH, E€TaII30BaHICTh [6].

I. C. Minriii, B. M. ConoBii0oB, CTBEp/UKYIOTh, LIO cepea MpodsieM, sKi BHHHKAIOTH 13
BIIPOBAKEHHSIM JIOTIOBHEHOT i1 BIpTYyaIbHOI peabHOCTEH B OCBITY, IEPII 3a BCe, € AePiuT (haxiBIliB
3 MIATOTOBKM OCBITHIX MPOEKTIB Ta HEY3ro/DKEHI J1ii Oi3HECy Ta OCBITH B IIbOMY Hampsimi [7].

I1. TI. Heuunypenko, T. B. Ctaposa, T. B. CeniBanoBa, A. O. TomisliHa BCTAHOBUIIH, 110 ICHY€
3HAYHHUH MOTHT HA XIMIYHY OCBITY 3 BUKOPHCTAaHHIM 3aC00iB JJOIIOBHEHOT PEATbHOCTI, TOCTYITHOIO
yepe3 MoO1IbHI PUCTPoi. BoHU 3ayBakyIOTh, 1110 BUHUKAE HEOOX1HICTh PO3POOIECHHS BiAMOBITHIX
THCTPYMEHTIB JJIs1 MiITPUMKHU XiMIYHOI OCBITH y IIKOJIaX Ta YHIBEPCUTETAX. AKTyaJlbHUMH y IbOMY
HampsiMi € po3poOKa METOIUYHHUX PEKOMEHJAIId 1010 BHUKOHAHHS JIa0OpaTOpHUX POOIT,
MiAPYYHUKIB, HAYKOBO-TIOMYJISIPHOT JIITEPATYpH 3 XiMii 3 BUKOPUCTAHHSAM TEXHOJIOTiH JOMOBHEHOI
PEAbHOCTI Ta CTBOPEHHS CUMYJISITOPIB JUIsl pOOOTH 3 XIMIYHUM 00JIafHaHHSIM [ §].

H. B. PameBcbka, Haronomnrye Ha MO3UTUBHOMY €(EKTi BUKOPUCTAHHS 3ac00IB TOTIOBHEHOI
peabHOCTI 11i]] Yac HaBYaHHS (pyHIaMeHTaIbHUX npeaMeTiB [9].

M. @. llImurons, FO. C. FOmkeBrd okpecaeHO MEXaH13MHU BIUTUBY BIPTYaJIbHOI PEaIbHOCTI Ha
CBiTOIMIAA JroAMHHU. JloBeleHo, M0 NPUYMHOK BipTyamizalii cydyacHoro iHdopmariiiHoro
CYCIIJIBCTBA BHCTyNae 00’€KTHUBHA MOTpebda B mepexoil 1HQOpMaliiiHUX TEXHOJOTiH Ha SIKICHO
HOBMH PIBEHB, 110 CIIPHSIB OM PO3BUTKY IMAHEHTHOI MOTPEeOU JIFOAMHU B TBOPUOCTI, B CTBOPEH1 HOBOT
peansHOCTI [10]

[TutanHs ¢opMyBaHHS OCBITHBOI'O CEpENIOBMINA 3aKiIaJy 3arajbHOi CEepelHbOi OCBITH 3
BUKOPHUCTAHHSIM BIPTYaJIbHOI 1 JOTIOBHEHOI PEaIbHOCTI YUEHUMH TUIBKH PO3MOYATO M JTOCIIKEHO
He MOBHOI Mipot. CydacHi y4HI BXK€ MOBCIOJHO BHMKOPHCTOBYIOTh XMapHI TEXHOJIOTii ([uis
1IJI01000BOTO JTOCTYITY, 1HAUBIIyaIbHOT 1 TPYIIOBOT pOOOTH), IOTIOBHEHY PEATBHICTH (1151 CTBOPEHHS
MIIIHUX 3B'SI3KIB MDK pEaJbHUMH 1 BIPTyaIbHUMHM 00'€eKTaMu) 1 eneMeHTH reiMigikarii.
BukopucTaHHsS IIMX TEXHOJIOTIH B KOMIUIEKCI 3a0€3MeYUTh PO3BUTOK KIIFOYOBUX KOMIIETEHTHOCTEH
YUYHIB B yMOBax iH()OpMaIiiiHO-OCBITHBOI'O CEPEAOBHUIIA 3aKJIaaAy OCBITH. JIOIOBHEHY I BipTyalbHY
peayibHICTh SIK TeliMidaxalrito KOTHITUBHUX 3anad gochipkyiorh O. IL. [Tinuyk, O. 1O. Bypos,
B. A. Tkauenko [11]. ABTOpH aHaJi3yI0Th MOXJIMBOCTI BUKOPHCTAHHS 11X 3aC001B B OCBITHIX HIJIAX,
30KpeMa, JJIsi PO3pOOJIeHHS Ti3HABAILHUX 3aBJIaHb Y MPOIECi BUBUYCHHS MPEAMETIB MPUPOTHHYIO-
MaTeMaTHYHOTO LIMKITY, 3BEPTalOTh YBary Ha OCOOJIMBOCTI BUKOPHCTAHHS arapaTHUX 3aco0iB, yMOB
BUKOPHUCTAHHS, IHTEPAKTUBHOCTI 1 MIXAMCUUILUIIHAPHOCTI TakuX 00’€kTiB. BoHU 0OIpyHTOBYIOTH
JOLTbHICTh BUKOPUCTAHHS 1HTEPAKTHUBHUX MOJEJEH 1 BiJIeO Mija yac IpymnoBoi Ta iHAWBITYaIbHOT
poboTH.

O. M. Cokoiok 3a3Havae, 10 HUHI TPOOIEMOIO € BIJICYTHICTh €IMHOI METOJIOJIOTI1: TEXHOJIOT 1T
JIOTIOBHEHOI pEaJIbHOCTI PO3BHUBAIOTHCS HACTUIBKU CTPIMKO, IO JOCITIIKEHHS B cepi OCBITH Ta
MEIaroriKy MPOCTO HE BCTUTAIOTh HAJATH TEOPETHYHE OCMHCICHHA ab0 pO3pOOUTH CHCTEMHY
MeToaoJoriio. Ha manoMy etamni BUMarae BUPIIICHHS! TUTAHHS IHTETpaIlii J0JaTKIB B 3MICT OCBITH i
oprasisaiiisi OCBITHbOI AisUTbHOCTI [12].
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AKTHBHO BeIyTh IOUIYKH B IIbOMY HarpsiMi 3apyOikHi BueHi. Tak (eHOMEH, CyyacHUH CTaH,
MOKJIMBOCTI Ta NpoOJieMH BUKOPHCTAaHHS 3acO0IB JIOMOBHEHOI 1 BIpPTyasIbHOI peajbHOCTEH B
ocBiTHROMY Mporieci BuB4atoTh Wu H. K., Hsin-Kai Wu, Silvia Wen-Yu Lee, Hsin-Yi Changc, Jyh-
Chong Liang. [13].

[MuTanHd TpPOEKTyBaHHA IUIATGOPMH  JOMOBHEHOI pEaNbHOCTI JUIsI  MOJICIIOBAHHS
HaBKOJIMIIIHBOTO cepeaoBuia aociikyoTh Eric Klopfer, Kurt Squire [14].

HaykoBi orssiiy momo po3BUTKY BIpTyalbHOI 1 IOMOBHEHOI peaJbHOCTEH BUKOHAHO S.Yuen ,
G.Yaoyuneyong, E. Johnson [15]. AcnekT HaB4aHHS y4HIB 3 BUKOpUCTaHHS AR po3kpuTo B poboTax
Lee K. [16].

KoMyHiKkaTUBHUI acHeKTH BUKOPHCTAHHS 3acO0iB BIPTyaslbHOI 1 JOTIOBHEHOI peabHOCTEN
nociimpkeno aBropamu Yun Zhu, Hui Ye, Shukun Tang [17].

Huni nigHiMaoTh TUTaHHS IIOJI0 OL[IHIOBAHHS SKOCTI HABYAJILHOTO MaTepiaity 3 JOTOBHEHOIO
peanbHicTiO yueni S. Giasiranis i L. Sofos [18].

Martin-Gutierrez J., Guinters E., Perez-Lopez D. 3a3Ha4aroTb, 1110 JTOTIOBHEHA PEaIbHICTh MOXKE
OyTH BUKOpHCTaHA JJIs CIIUTBHOT poOoTH cTyneHTiB. Oco0IMBOI akTyambHOCTI 11e Ha0yBae y mporueci
BUKOHAHHA J1a0OpaTOpHUX 1 HPAaKTUYHUX poOIT 13 HeOe3neuyHuM OoOJaJHaHHIM, IO BHMarae
MOCTIHHOTO KOHTPONIO 3 OOKy menmarora. BUKOpPHCTOBYIOUM MapKepH, CTYIEHTH 3MOXYTh 32
JIONIOMOT0I0  IJ1aHIIeTa abo MOOUIBHOro TenedoHa Bi3yali3yBaTH IHCTPYKLIlT ab0 HaBYalbHI
MaTepiaii, HeOOXiIHI /151 MPaBHJILHOTO BUKOPUCTAHHS Ta HaJAIITyBaHHs oOnaananus [19] (puc. 1).

Puc. 1. HpI/IKJ'Ia}I HaJIarOKEHHS oOmagHaHHS 3 BUKOPHUCTAaHHIM AR
(https://lookinar.com/promyslovist/)

Cieutat J.-M., Olivier Hugues, Nehla Ghouaiel, po3risaaroun 3acTocyBaHHs JIOMOBHEHOT
peanbHOCTI UTsl aKTHBI3allii HAaBYaHHS, BUUIAIOTH OCHOBHI HANIPSMU 11 BAKOPHCTAHHS:
— MATPpYUMKA HAYKOBUX JOCTIKEHb Ta €KCIEPUMEHTAITHHOTO MAXOIY;
— TIepeBipKa MOJIENI Ha aJIeKBATHICTD;
— CepelloBUIA MOJENIOBAHHS, Yy SKUX MO€IHYIOTbCS MOXIIMBOCTI BUKJIAJaHHS, HAaBYaHHS,
KOMYHIKallii 3 IrpOBUMH €JIEMEHTaMH;
— HaOyTTA TexHoJOoriyHUX HaBH4OoK [20].

3 ormamy Ha AWHAMIYHUN PO3BUTOK IITYYHOTO I1HTEIEKTY, 1H(POPMAIIMHO-KOTHITUBHHUX
TEXHOJIOTiH, MOOITPHUX JIOAATKIB, PI3HOMAHITHICTH 1 HOBH3HY MENaroriyHUX MiIXOMAIB, METOIB
BHKOPHUCTAHHS 3aC00IB BIPTyaJIbHOI 1 JIOMTOBHEHO1 peaTbHOCTEH B 3aKjIaJax OCBITH, Ii TUTAHHS 1€
MOTPeOYIOTh TOAATKOBHUX JOCIiIKEeHb, YTOYHEHHS MiAXO/AiB, MOJENIeH i METOJAMK BUKOPUCTAHHS,
MOKJIMBUX LIUISIXIB YIPOBAIXKEHHS, 30KpeMa B 3aKja/iax 3arajbHoi cepelHbOl OCBITH YKpaiHu.

JlocnmipKeHHST BITYM3HAHUX 1 3aKOPJOHHUX YYEHHUX IOKa3aj, 110 HOBITHI TEXHOJIOTIi st
pO3p0o0JIEHHS OCBITHROTO KOHTCHTY MAIOTh BEJIMUE3HUH MOTEHITIAM JUTsl T1ABUIIEHHS €()eKTUBHOCTI
HaBYaHHS 37100yBauiB OCBITH. 3 HOTO JOMOMOTOK MOXHa 3a0€3MEeUnTH SIK 1HAWBIAyaJIbHY, TaK 1
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IPYNOBY POOOTY; CTBOPUTH YMOBH JUISl PO3KPUTTSI TBOPUYOTO TOTEHINATY 1 MOYKJIMBOCTEH KOYKHOTO
y4HS, TIATPUMYBAaTH HaBYAaHHS YYHIB 3 OCOOJMBHUMH MOTpeOaMu, a MOBCIOJHHUI IOCTYH [0
OCBITHHOI'O KOHTEHTY 3a0€3MeuuTh SIK MIATPUMKY Oe3MepepBHOrO IMpolLecy HaBYaHHA, TaK 1
OIATPUMKY JIONHUTIMBOCTI YYHIB, IO MiABHIIUTH IHTEPEC SIK OO KOHKPETHOIO HABYAJIHHOTO
MpeIMeTy, TaK 710 OCBITH B LIJIOMY.

Merta craTTi: OOTpYHTYBaTH KOHIENTYaJIbHI MiXOH 10 BUKOPUCTAHHS 3aCO01B IOTIOBHEHOT
PEaIbHOCTI B OCBITHBOMY ITPOLIEC] 3aKJIaJIB OCBITH.

2. PE3VJIBTATHU JOCIIKEHHSA

3a ocranHi 50 pOKiB MH BiJUyBAaEMO 3HA4yHI 3MIHM B PO3BUTKY KOMYHIKalllHHUX Ta
iHpopmaniiinux TexHonorid. ¥ XXI cT. pe3ynbTaTOM Takoro PO3BUTKY € IOsiBa IMEPCHUBHHX
TexHoJorii (anria. Immersive — 3aHyproBaTh) [0 SKHX HaJeXaTh TEXHOJOIil JOMOBHEHOI Ta
BipTyasIbHOI peanbHOCTI. L{i TeXHOIOTIT 3MIHIIIN CIIOCI0 BUKOPUCTAHHS KOHTEHTY B peajlbHOMY CBITI,
30KpeMa JI0NoBHEeHa pealbHicTh (AR).

TexHoorist JOMOBHEHOI peanbHOCTI Oyia BuHaiiaeHa B 1968 pori i npoinuia JOBrHi NUIsX Y
CBOEMY CTaHOBJICHHI (pHC. 2).

First head-mounted Dedicated “Augmented reality Virtual Fixtures, AR in theater
AR display AR laboratory term iz created  amadvanced AR systern & entertainment

1968

AR tech added MNASA hybrid NFL 15t &Ten
AR in 1o sports aerial ARToolKit, synthetic vision Hine powered
print media camera open-source library system by AR

1998

Automotive
industry Google Glass MicrosoftHoloLens AR applications
leverages AR wearable AR tech AR headset in retail

2017

Puc. 2. Ictopist po3BUTKY JONIOBHEHOI peanibHOCTI (https:/learn.g2.com/history-of-augmented-reality)

P03BUTOK 1IHOTO ITPPOBOTO HAMPSAMY HACTIIBKH CTPIMKHIA, 10 TUTBKH Y 2014 porri KoMmaHis
Google Brepiie mpeacTaBuia OKyJIspH AomoBHeHOI peanbHocTi Google Glass — texuomorii sika
JI03BOJIsSTIa OOMIHIOBATUCS JIAHUMH —4Yepe3 Mepeky I[HTepHeT 3a J0MOMOror KOMaH] OOpOOKH
npupoHoi MoBH, Kk y 2017 poui xommanis IKEA po3poOuia HOBY mporpamy J0OMOBHEHOi
peansHocTi IKEA Place sika HazaBxau 3MiHHJIA HAIlle YSBICHHS MMPO MOXIIMBOCTI MPEICTaBICHHS
1 poBUX 00’€KTIB. 3a JOMOMOTOI0 Ili€l MpOorpaMu KOPUCTYBaui MOTJIHM BipTyallbHO IMEperyisigaTu
BapiaHTH JIOMAIIHBOTO JIEKOPY, eI HiX 3aicHioBaTH 3aKkymiBiio (https://learn.g2.com/history-of-
augmented-reality).

3a pe3ynbTaTamM JOCIHIKEHHS TPOBITHOT CBITOBOI JOCTITHHUIIPKOI W KOHCAJITHUHTOBOT
komnanii Gartner Group pO3BUTOK L€l TEXHOJOTii 3HAXOMUTHbCS HA €Talll «pPO3d4apyBaHHS.
CKJtarocst BiT4yTTsl, 110 TEXHOJIOTIS HE BUIpaBaaia cede 3a OKpeMuMHu Hampsimamu (puc. 3).

Onnak, cnMcok BapiaHTiB 3actocyBaHHS AR B cycminbcTBi MOCTIHHO ~ 3pocTae
(https://learn.g2.com/augmented-reality-examples), a came: ¢iapmu, irpu, npsMe (TIOTOKOBE)
TPAaHCIIIOBaHHA TMOJill, HaBYaHHSA 1 TPEHYBaHHS, po3/ApiOHA TOpriBig Ta iXKa, apxXiTeKTypa Ta
HEPYXOMICTb, MPOTOTUIH MIPOIYKTIB T4 BUPOOHHUIITBO, CTBOPEHHS MOMITHKH, 370POB’ 130epeKeHHS,
TypHU3M Ta iH. (puc. 4)
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 Connected Home
[ Virtual Assistants (Deep Learming Plateau wil be reached in:
ol Platform Maching Learning @ 1less than 2 years

Smart Aobels . Autonomous Veniclos @ 2losyers
Nanotube Electronics

Edge Computing . § @ 5tot0years
Cognitive Computing

Augmented Data . Blockchaln A more than 10 years

Discovery
Co | UV (D
Smart Workspace mmercial LAV (Drones)

Conversational
User Intarfaces
‘Volumetric

Displays

Cognitive Expert Advisors

Brain-Computer
Interface

Quantum -
Computing

Expectations

Human
Augmentation

Enterprise Taxonomy

Neuromomhic
and Ontology Management

Hardware Virlual Reality

Deep Reinforcement
Leaming Scftwar-Defined
Artificial General Security
Intelligence

Augmented
Reallty

As of July 2017

Time

Puc. 3. Hype Cycle aus HoBHX TexHoorii (gartner.com/SmarterWithGartner)

Films & gaming

Tourism Eij C Live ticketed
events

Education
Healthcare m{/\p_ ImmerSIVE @ and training
Technology
Uses
Policy making Retail and food

Product prototyping
and manufacturing

55a
.! : Architecture
z 1 and real estate

Puc. 4. I'any3i 3acTocyBaHHS IMEpCUBHUX TexHoJOT1H (2019).

AHani3yrouM raigy3l 3acTOCYBaHHS, OJIHIEI0 3 KIIOYOBMX BH3HA4Y€HO OCBITY. PosrisHemo

MoJiesIb BUKOpUCTaHHA AR B OCBITHROMY IMpoIleci, IO MpejacTaBieHa Ha puc. 5. OCHOBHHUMHU

CKJIAJIOBUMH MOjIeNli BHKOpUCTaHHS AR € TeXHIKO-TEXHOJOTiIiMYHA, OCBITHRO-HAYKOBA,

(opMyBaIbHO-pPO3BUBANIbHA TA SKICTh HABUAHHSL.
Jliia BukopuctanHg AR B 0CBITHROMY Ipolieci He0OX1IHO MaTh YOTUPHU OCHOBHI KOMITOHEHTH:

TeXHIYH1 3aco0H, 3acO0M BIITBOPEHHS, ONEpalliiiHy cCUCTEMY Ta IPOrpamMHe 3a0e3MeUeHHs.

Texniuni 3acobdu: (MaaHIeTH, MOOUTbHI TenedoHn). 3ayBakKUMO, 110 HOYTOYKH, KOMIT I0TEPH
JOL1TBHO BUKOPUCTOBYBATH JIJIsl CTBOpEHHS AP, ToMy, 0 y Ipo1ieci BUKOPUCTaHHS 3a IOTIOMOT' 00
LUX IPUCTPOiB HEMOMIIMBO 3a0€3MeUNTH KYT Haxmly (IOBOPOTY) 00’ €KTIB Ta OJHOYACHE KEPYBAHHS

00’€KTOM.
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3acobu siomseopernns. HuHi HaOyu MUPOKOTO nomupeHHs n1a Tunu: QR-ko1 Ta 300pakeHHs.
B ocBiTHROMY TIpoIieci HAOyJIM MO3UTUBHOTO JOCBIAY KAPTKH 13 300paKeHHSIM 00’ €KTIB JKHUBOI Ta
HEKUBOT ITPUPO/IHA.

Onepayitni cucmemu. Jlonatkn AR migTpumyroTs Taki omepaiiini cucremu sk Android Ta
OsS.

IIpoecpamne 3a6e3neuennsn. 3aBaHTAKEHHS CIHEIIAILHOTO MPOTPAMHOTO 3a0€3MedYeHHs s
BiaTBOpeHHs AR 3iliCHIOETBCS 3a IOMTOMOTOI0 MapkeTy/marasuny aonatkiB Google Play ta App
Store (mampukian, mporpamHe 3a0esnedeHHs ais 3uuTyBaHHS QR-xomy abo mis BiATBOpEeHHS
300pakens Space 4D+).

‘ TEXHIKO-TEXHONOMYHA CKNAJOBA ‘
| | \ |

Mporpamye A Sacobu OnepauiiHi
A ‘ TexHiuHi sacobu ‘ - ‘ ‘

CHCTEMMH
‘ nnaHwer

Android

=]
pel
=
=}
h=]

Google Play

App Store ‘ MOBINBHA

TenedoH

i05

g

CnelianbHe

3]
=]
=]
=
)
E
W
=
— — =
5]

) 2 ©OPMYBANEHO-POZBMBANBHA
‘ OCBITHEO-HAYKOBA CKNALNOEA ‘ AKICTE CKNAJOBA
| .' |

: R —
3acobu HaB4aHHA | HaouHicTe ©OpPMKM HABYAHHA ; DOpMy BaHHA Po3BUTOK
BiANBHOCTI P EMEKTUBHICTE pmy
inpy = MpeameTHUX KOrHITMBHIX
nl'ﬂp)qHHK i CHPHHHHTW e i
IHOMBigyankHa KOMNeTeHTHoCTE 3AidHocTeR

‘ ‘ matepiany
" NPPOBMX
PoGo4ri 30lWmT ‘ Ayaio ‘ ‘ MpakTyHa poboTa i i

Bigeo

NaGopaTopHa
poboTa

YBaru

Ipynosa 3anaMATOBYBaHHA

2D, 3D-mogeni

KOMNETEHTHOCTEN
OCBITHIA carT/onor KpuTiuroro YaBK
negarora MUCTEHHS
KapTku BisyanbHol

’W‘ MoTopHky pyK
NIATPHMEN Kibesbesneku

HaBYaHHA KynbTypu
MpocnyxoByBaHHA BUKOPMCTAHKHA KT
aygio-tannis OucTaHuivHa

Nomalung pobota

MNeperndag sigeo-
parMeHTis

Tectn

‘ OHNanHoBI TECTH
OuHa

3MilaHa

CamooceiTa

Puc. 5. KonnenryansHa mojiesib BUKopucTanis AR B 0CBITHROMY IpoLieci

AHanizyo41 OCBITHbO-HAYKOBY CKJIaJI0BY MU 3’sICYBaJIH, 110:

— 00’ext AR MOXHa po3MillyBaTH K y JPYKOBaHUX MiAPYyYHHKAX, pOOOUYNX 30IIUTAX, TAaK 1 HA
Osorax, TeMaTHYHUX CalTax, 1€ MOXYTb OyTH pPO3JPYKOBaHI KapTKH JUIsl Bi3yaJlbHOTO
HiATPUMYBAaHHS HaBYaHHS;

— BIAJIMMH PIlICHHSIMU peai3allii OCBITHROT HAOYHOCTI 3a ponomoroto AR € Bijeo ¢pparmeHTH,
aynio 3anuc, 2D 1 3D mopeni, Tectu (6€3 BIAKPUTHX BIAIOBIAEH);

— HaBYAJIbHA [ISUIBHICTP Mae OyTH oOpraHi3oBaHa BIAMOBITHO JO METH W 3aBIaHb
JeKUii/mpakTu4Hoi poboTH. Skmo 00’ekT AR BUKOPUCTOBYETHCS Ul HOSCHEHHS HOBOTO
MaTepiany, 0akaHO BpaxyBaTH 4ac Ha CaMOCTIiHE 03HAHOMIIEHHS CTYAEHTIB 3 MOJIEIUII0 abo
Ha/IaTH yac JUId Neperisay GpparMeHTa BiJieo TOLIO;

— YHiBepcaJbHICTh 00’ €kTiB AR mposiBisieTbes B peanizaliii popM HaBYaHHS SIK I11]] Yac TPyIOBOi
poboTH, Tak 1 B  mpolleci BUKOHAHHS 1HAMBIAYaJbHUX 3aBlaHb. HaykoBO-MeTOaW4YHE
3a0e3MeueHHs] OCBITHBOTO MPOLECY BKIIIOYAE SIK METOJIWYHI MaTepiaiiv, Tak 1 iIHCTpyKuii Jis
CTYJEHTIB;

— y mpoueci pobotu 3 o0’exktamu AR 3 BUKOpHUCTaHHSM TaJpKeTiB (MOOLIbHUX TenedoHiB,
TUTAHIIETIB) CHOCTEPIraeThCsl OLIbIA 30CEPEIKEHICTh «3aHYPEHICThY» CTYIEHTIB Ha Mpoleci
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HABYaHHS, BUKOHAHHI 3aBIAHHS Ta JIOCSITHEHHI OCBITHHOTO PE3yJbTaTy. 3a3HAYMMO, IO Y

MpoIIeCi MUIBOBOTO (TEMAaTHYHOTO Ta MPO(ECIHHOrO CIpsIMyBaHHS) BUKOPUCTAHHS 00’ €KTIB

AR nae moxnuBicTh copMmyBaTH MpodeciiiHy Ta HUPPOBY KOMIIETEHTHICTb.

Cucrematnune BuKopuctanHs AR B OCBITHbOMY IpOIIECi AacTh MOXKJIMBICTh IIJBUIIEHHI il
AKICTb, 30KpeMa CIPUHHATTS Ta 3amaM’ STOBYBaHHS HaBYaJbHOro Matepiamy. Lle oOGymoBiieHO
3aJ11F0BaHHSIM OJJHOYACHO TAaKMX OpPTaHiB BIAUYTTS, SIK 31p, CIyX, JOTUK Ta MO3UTUBHUM CTaBIICHHSIM
710 1HHOBAIITHUX TPOLIECIB.

PosrasiHeMo mpuHIMIY 1 miAX0AHM 10 BUKopucTanHs AR-TeXHOOrIi B OCBITI.

THpunyunu 3acmocysanusn AR-mexnonozii 6 ocgimi.

Ipunyun siokpumocmi. AR-TexHOJIOTIT MarOTh OyTH BIIKPUTHMH IS BCIX YYaCHHUKIB
OCBITHBOTO Tpoliecy. Ha iXxHe BHKOpHCTaHHS HE BIUTMBAIOTH CUMIIATii a00 HABIAKH, aHTUMATII,
BJIACHUM HACTpPid UM CTaH.

Ileoacoziunoi doyinbnocmi. BuxopuctanHs AR B OCBITHbOMY MpoIeci Ma€ CIPHUITH
MIIBUIEHHIO IKOCT1 OCBITH.

Ipunyun docmynnocmi — y9aCHUKHM OCBITHBOTO TIPOIECY MAIOTh TOCTYI JI0 00’ €KTIB 13ac001B
AR, yCciX TUAaKTUYHUX, METOJIUYHUX MaTepialliB Ta HaBYAJIbHOI JITEpaTypH.

Ipunyun niznanHs € METOJOJIOTIEI0 B OOTPYHTYBaHHI HAaOyTTs 3HaHB 37J00yBa4aMu OCBITH 32
nonomororo AR. YV nientpi nocuimkyBanux AR 3HaX0AUTbCS 0COOUCTICTS K YIEH COILyMY, CY0'€KT.

Ipunyun yinicnocmi niependavae 4itke BU3Ha4eHHs Micusg AR B 0CBITHbOMY MpOIIECi.

Ipunyun naguanvhoi cnpamosanocmi 6a3yeTbcs Ha BOPOBapKeHHI AR ISl MiATpUMYBaHHS
OCBITHBOTO TIPOIIECY i peaii3allil OCHOBHOI METH — BCEOIYHOTO PO3BUTKY OCOOHMCTOCTI.

Ipunyun mobineHocmi — Bukopuctans AR 31iiicHIOETbCS Oy 1b-7€ 1 Oy Ib-KOJIH.

11ioxoou 0o suxopucmanns AR-mexnonoeii 6 oceimnvomy npoyeci.

Koenimusnuyi minxin (3 aHri. cognitive) o3Hauya€e BUSBJICHHS MPUYMH Ta MOIIYK IIIAXiB
PO3B’sA3yBaHHS HaBUAIBHUX MPOOJIEM, IO CIYTYIOTh CTUMYJIOM Yy IMPOLECi pO3YMOBOTO PO3BUTKY
yuHs 3 BUKOopucTaHHsaM AR.

Cucmemnuii miaxia (3 auri. System) opieHTye Ha BU3HAYEHHSI HAaBYaHHs 3 BUKopucTanHsaMm AR
K IIUIECTIPSMOBAHOI AIsUTBHOCTI Cy0'ekTiB. BiH BUMarae po3risiy 3B's3KiB MiXk METOI0, 3aBJJaHHSMH,
3MicToM, (hopMaMH, METOJIaMU HaBYaHHS y B3a€MOJI1i KOMIIOHEHTIB IMEJaroriuyHoro Mmpouecy, 1o
JI03BOJIsI€ BUSIBIISTH SIKICHI XapaKTEPUCTUKH Ta 3arajibHi CUCTEMHI BIIACTUBOCTI.

Misnvuichun miaxia (3 aHri. practice) copsiIMOBaHO Ha OpraHizaiiio JISUTbHOCTI Cy0'ekTa 3
BUKOpHUCTaHHSIM AR 3 METOI0 aKkTHBI3allii M3HABATBHOI iSJILHOCTI Ta CAMOPO3BUTKY.

Hugpepenyiiiosanun ninxin (3 anra. differential) monsrae y 3abe3neueHni npas 001apoBaHuX
miTed Ta niteil 3 pi3HUMU (YHKIIOHATIBHUMH OOMEXEHHSMH Ha OTPUMAaHHS JOCTYITYy JIO0 SIKICHUX
OCBITHIX HOCTYT.

Ocobucmicnho opienmosanuu (3 aHri. individually oriented) minxig BUMarae BU3HAHHS
YHIKQJIBHOCTI OCOOMCTOCTI, 1110 TMepeadadae onopy Ha MPUPOAHHUI MPOIIEC PO3BUTKY 3A10HOCTEH,
CaMOBM3HAYEHHs, CaMOpealli3alliio, CaMOyTBEPKEHHS, CTBOPEHHS IS I[bOTO BiJIMOBITHUX YMOB.

Innosayitinui niaxin (3 ari. innovative) miaxin o3Havae BUKOopucTaHHs AR-TeXHOJOrT, Mo
3abe3meyuye HOBITHI YMOBH HaBUaHHsI, MO/IEPHI3allit0 METO/iB 1 ()OpM HaBUAHHS, iIBUILLICHHS IKOCTI
OCBITH.

[lenaroriuni ymoBu (0OCTaBMHM), 3a SKHX Ma€ BiOYBaTUCS IUTICHUN NPOAYKTUBHHIMA
MearoriYHui Ipoliec 3 BUKOpPUCTaHHSIM AR-TeXHOJIOT1I.

Ilepwioro menaroriyHoI0 yYMOBOIO e(eKTHUBHOTrO 3actocyBaHHS AR B OCBITHbOMY mpoleci
BHU3HAYMMO CTBOpPEHHS HU(POBOTO OCBITHBOTO CEPEIOBHUINA, CIPSIMOBAHOTO Ha 3a0e3NedeHHs
aKTHUBI3allil Mi3HABAJIBHOI IISIBHOCTI 3100yBaYiB OCBITH 13 3aCTOCYBAHHSAM IHTEPAKTUBHUX (HOPM i
METO/IIB HAaBYaHHS Ta 3 BUKOPHCTAHHSAM JOJATKOBOTO KOMII IOTEPHOTO OOJajHaHHs (TUIAHIIETIB,
MOO1TBEHUX TeNieOHIB, TOYOK A0CTYIy 10 Mepexi [arepuet, Wi-Fi).

pyea ymosa. 3abe3nedeHHs OCBITHIM AR KOHTEHTOM Uil IATPUMYBAHHS MPOIIECY HABUAHHS
3 BUKOPUCTAHHSIM PI3HHUX THITIB TaJKETIB.

Tpems ymosa. BpaxyBaHHS ICHUXOJOTO-TIEJATOTIYHUX OCOOIMBOCTEH 3700yBadiB OCBITH Ta
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iXHIX 31I0HOCTEH 1110710 ONTaHyBaHHS HOBITHIX TEXHOJIOT1H (OpraHizalii miaITpuMKH).

Yemseepma ymosa. HaykoBo-MeToaMUYHE 3a0€3MEUEHHS OCBITHBOTO MPOLECY JUIS 3IHCHEHHS
MpoLecy HaBYaHHS 3 BUKOpHUCTaHHAM AR.

IT’asma ymosa. IliqroToBKa y4acHUKIB OCBITHBOTO IPOLECY 0 BUKOpUCTaHHS AR mix uac
PI3HUX BHUJIIB OCBITHBOT AISUTHHOCTI (JIEKIIIT, MpaKTU4HI, 1a00paTOpHi, TPOEKTH TOIIIO).

Lllocma ymosa. YpaxyBaHHsI iHAUBIIyAIbHUX TICUX0(1310J0TIYHUX OCOOIMBOCTEH 3100yBayda
OCBITH.

AHanmizyloun J0CBifi BITYM3HSHHMX Ta 3aKOpJOHHUX KOJIETH, IPEJICTABICHUN B aHawi3i
HAyKOBUX JDKEpEJ, BHOKPEMHUMO TepeBaru BUKoprucTanHsi AR B 0CBITHBOMY MpoIIeci:

— Bi3yaui3allis OCBITHbOTO KOHTEHTY, 1110 JOTIOBHIOE 3MICT HAaBYAIBHUX MaTepiajliB 1 J03BOJISIE
JeTalizyBaTu OyIb-sIKi IPUPOIHI IPOIECH, SIBHINA 200 00’ €KTH;

— (QopmyBaHHS O€3MEYHOTO CEpEeNOBHINA JJs MPOBEACHHS INPAKTHYHUX 1 JaOOpaTOpPHUX
POOOTIB, SIKi B peaJIbHOMY JKUTTI 3[IHCHUTH HEMO>KJIUBO;

— oprasizaimiss HeoOMexeHoro moctymy 10 AR-00’€kTiB, 10 J03BOJSIE  TIOBTOPIOBATH
€KCIIEpUMEHTH 0€3J1i4 pa3iB 1 CIPUATH HAMPaIIOBAaHHIO HABUYOK;

— mnoOynoBa IHOUBIAYadbHOI TPA€EKTOpii PO3BUTKY, IO JO03BOJSE BpaxyBaTH BPOKEHI
3MIOHOCTI yYHIB Ta y4HIB 3 0COOIMBUMH TOTPEOAMH;

— BukopuctanHs TexHosorii BYOD (anrn. Bring Your Own Device), mo 3abe3neuye sk
1HAMBIAYyaIbHUM MiOX11 y HaBYaHHI, TaK 1 3aco00aMH HaBUaHHS;

— peanizamis IisSUIBHICHOTO MiAXOAY, SK OCHOBH PO3BUTKY KJIIOYOBMX KOMIIETEHTHOCTEH 1
HACKPI3HUX YMiHb 37100yBadiB OCBITH, 3aCTOCYBaHHS TEOPETUYHUX 3HAHb HA TIPAKTHUIL;

— 3a0e3nedeHHss WOW-e(eKTy (3aUBYBaHHS, 3aXOIUICHHS) 3 METOI0 aKTHUBI3alii HaBYAIBLHOT
JiSUTBHOCTI 37100yBayiB OCBITH.

— 3aHypeHHs Y4HS y BipTyalbHUH TOCBiA ab0 Miclle pO3TallyBaHHS, a 3aXOILTIOIYUN YPOK
30epiraeTbcsl Hab0AraTo MBHIIC B Yaci 3 OLIBII BIUIMBOBOK TPHUBAIOK IMaM SATTHO. SIKIIO
3BUYAiHI METOau 3a0e3neuyroTh KoedilieHT 30epekenHs iHdopmamii 5-10%, a mMerox
BUKJIa/IaHHA 13 3acTocyBaHHAM BP nocsrae 75% piBHs yrpumanus [21].

— Ha0yTTs AR/VR/XR xommeTeHTHOCTEH, HEOOXITHUX Y 6araTbox Mpodecisx BxKe ChOroHi

Takox Ha TyMKy HayKOBLIB 00’€KTH JIOIOBHEHOI PEAIbHOCTI €(PEKTUBHO BUKOPUCTOBYIOTHCS
SK IHCTPYMEHTH Bi3yaji3allii OCBITHOIO KOHTEHTY [22] BUKOpUCTaHHSA B YPOUHHUH 1 1M03aypOUHUN
4ac JIOMOBHEHO1 PEaIbHOCTI K CKJIaJHUKA OCBITHHOT'O KOHTEHTY:

1) MOTHBYE€ CydacHHX y4HIB — II€ iIrPOBHI KOHTEHT;

2) po3BUBaE MPOCTOPOBE YABICHHS, IEPETBOPIOIOYHM 3BHUaitHe 2D 300pakeHHs Ha
peanicTu4Hi 00’ ekTH; 3

3)) cripusie poOUTH? TEXHOJIOTTYHUN PO3BUTOK IIaTGopm AR nocTynHUMU A1 33JOBOJICHHS
OCBITHIX MTOTPeEO;

4) po31IMpIO€e MPU3HAYEHHS 3BUYANHOTO MIIPYYHUKA 1HHOBALIMHUM OCBITHIM KOHTEHTOM.

Kpim Toro, 3a 7J0noMoru ocBITHLOI'O KOHTEHTY, CTBOPEHOT'O 3ac00aMH JJOTIOBHEHOT
peaIbHOCTI MOXHa!

— pO3BHUBATH yBary — y4Hi OUTBII 30CEPEKEHI, SIKIO 3aBJIaHHS BUKOHYETHCS OCOOMCTO, Ha
BIIACHOMY TaJKET1, Y BIACHOMY TEMITi;

— MIiJBUINYBaTH €(EeKTUBHICTh 3amam'sTOBYBaHHS — Bi3yasi3aulis TpPOLECIB CHpUsE
MIJBUIIEHHIO €(QEKTUBHOCTI HABYAHHS;

— aKTUBYBAaTH BCl OpraHu MOYYTTIB — MYJbTUCEHCOPHE HaBYaHHS (CIyXY, 31p, TAKTHIIbHICTD)
JUTSL TT1IBUIIIEHHS SIKOCTI 1HJMBIyaTi30BaHOTO HaBYaHHS;

— MIiJBUILYBaTHU €()EeKTUBHICTb CIIPUUHATTS, PO3YMIHHS — JOIIOMArae JiTsM MOJMIMIIUTH SKICTh
HABYAHHS,;

— PpPO3BHMBAaTH MOTOPHKY — peaii3alis JisSUIbHICHOTO MAXO0AY;

— CTHMYJIOBATH MHCIIEHHS — JIOMOMArae JiTIM Ha0yTH HEOOXiTHUX HaBUYOK 21 CTOMITTS.
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[Tpobnemu Bukopuctanas AR B 0CBITHROMY MpoOILIECi OB’ s13aHi 3 BiICYTHICTIO:

— wynbtuuiatpopmennocti AR-00’extiB. Huni AR-00’e€kTH MOXHa 3aBaHTXHUTH 32
noromoroto Google Play (st ramkeTiB 3 mporpaMHuM 3a0e3nedeHHsM Android, BaxauBuM
3aJIMIIAETHCA Horo Bepcist) Ta App Store (s iPhone it iPad). Taka curyartist BuMaraTiMe Bij
yuuTens nomyky takux AR-00’ekTiB, siki 6 Oynu peani3oBaHMMH y JIBOX CHCTEMax, IO
3MEHIIYE iX KUIbKICTB JIJISl BAKOPHCTAHHST,

— TJIPYYHUKIB 1 HaABYAJIBHOI JTepaTypw s 3100yBaviB OcCBiTH 3 BOymoBanumu AR-
00’eKTaMu, 110 BIAMOBIJAIOTh KOHKPETHUM TE€MaM YPOKiB. SIK 3a3HAYarOTh JOCIITHUKH, B
Mepexi [HTepHeT icHye 3HayHa KubKicTh AR-00’€KTiB, ajie BOHM HE IHTETPOBaHI B OCBITHIM
MpOIIEC;

— KOMIIETEHTHOTO BYHTENs, 34aTHOro BHKopucTaTH AR-00’€KTH i BHUKIAJaHHS CBOTO
IpeaMETy, IOCTae mpoodiieMa migBuineHHs kBamidikamii 3 mutans AR/VR;

— To4YoK joctymy a0 Mepexi Iureprer i Wi-Fi B kabiHeTax 3akiaaiB OCBITH, 3aJUINIAIOTHCSI
npobnemu 3 AKicTio [HTepHeT-moCIyT;

— HaBYAIHHO-METOJUYHOTO 3a0e31eueHHs sl pOOOTH BUHTEIIS;

— HEIOCTAaTHICTIO HAyKOBOT'O PO3POOJICHHS MUTAHHS NICUX0(1310I0TYHOT IIIHHOCTI HABYAIhHOL
nisepHOCTI 3 AR/VR-00’ekTamu;

— SIKICHOTO OCBITHBOT'O YKPalHOMOBHOT'O KOHTEHTY;

— €IMHOTO OCBITHBOTO nonaTka 3 AR-00’exrtamu. HwuHi HE0OXiHO BCTaHOBIIOBATH 3HAYHY
KUIBKICTh TOJIATKIB Ha TenedoHi, 1m0 moTpedye 3HAYHOrO OOCATY mam’saTi Ta Moxe OyTH

ul Kyivstar 2

Arts&Culture PlantSnap  SketchAR

Puc. 6. BcranoBneni qogatku Ha MoOiTbHOMY TeedoHi

BuokpemiioloTe /1Ba OCHOBHI, HalOUIbII momupeHi Buau o00’ekTiB AR: MapkepHi 1
6e3MapKepHi.

AR Ha ocHnosi mapkepis. AR Ha OCHOBI MapkepiB BHUKOPHCTOBYE MapKepu ISl 3aIyCKy
PO3IIMPEHOTO TOCBiAY. MapkepH, 4acTo 3po0JeHi 3 pi3HUMHU MalltOHKaMH, TakuMu 1k QR-koau abo
1HII YHIKAJTBHI TU3aiHU, CIYKaTh SKOpEeM Ui TexHoorii (puc. 7). Konu mapkep y ¢izndHOMYy CBITI
PO3Mi3HAETHCS JOJATKOM JONOBHEHOI PeaIbHOCT1, HU(PPOBUI KOHTEHT MOMIIIAETHCS TOBEPX HHOTO.

besmaprepnuii AR. AR 6e3 mapkepiB Oulblll yHiBepcalbHUM, HIXX AR Ha OCHOBI MapkepiB,
OCKIUJTBKHU JIO3BOJISIE KOPUCTYBAU€Bl BUPILTYBAaTH, KyIU IMOMICTUTH BipTyalbHUI 00'ekT. Bu Moxete
BUKOPHUCTOBYBATH Pi3H1 CTHJII 1 pO3TAIIyBaHHS MMOBHICTIO B IM(PPOBOMY BUIJISIIL, III0 HE MEPEMILIYE
HIYOT0 B BallIOMYy OTOYEHHI.
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Puc. 7. AR Ha ocHOBI Mapkepy - QR-koxy

[Topkep b. 3a3Hauvae, 1m0 JOMOBHEHA pEANBHICTH 0€3 MapKepiB 3aJICKHUTH BiJ amapaTHOTO
3abe3neueHHs PUCTPOIO, BKIItoYarouu kamepy, GPS, mudpouii kommac i akcenepomerp, i 300py
iHopMmartii, HeoOXiaHOT IyIst poOOTH MporpamHoro 3adesneucHus AR [23].

— AR na ocnosi posmauiysannss AR Ha OCHOBI pO3TallyBaHHS IOB'S3y€ MUPPOBUN KOHTEHT 3
KOHKpeTHUM MicieM. OO0'ekTH BigoOpa)kaloTbCs Tak, IO KOJIH MICIEe pPO3TallyBaHHS
KOpHCTyBaya 30iraeThCs 3 3alaHUM MiCIIEM, BOHO BiI0Opaka€Thcs HA €KpaHi.

— Haxnaoanns AR. Haknapennss AR posmizHae 00'ekT y (pi3sMUHOMY CBITI 1 NEBHHM YHHOM
i ACHUITIOE 0T, HAaJal0uH albTePHATUBHE ysIBIIeHH. Lle Moke BKIIOYaTH BiATBOPEHHS YaCTHHH
00'exTa a00 BCHOI'0 00'€KTA LIIJTKOM.

— AR na ocHosi npoekyii. AR Ha OCHOBI TPOEKIIM TPOXM BIAPI3HAETHCA BiJ 1HIIUX THUIIIB
O6e3MapKepHO1 JOMOBHEHOI peaibHOCTI. A came, BaM He MOTPIOHUI MOOUIbHMNA MPUCTPIN i
BiJI0OpaXKeHHS KOHTEHTY. 3aMiCTh LIOTO CBITJIO MpoekTye nuppoBy rpadiky Ha 00'ekT abo
MTOBEPXHIO /Il CTBOPEHHS 1HTEPAaKTUBHOI B3aeMO/IIi 3 kopuctyBauem. Lle — ronorpama. AR Ha
OCHOBI IPOEKIIi1 BUKOPUCTOBY€ETHCS AJIsl CTBOPEHHS TPUBUMIPHUX 00'€KTIB, 3 IKUMHU KOPUCTYBay
MOYKe B3a€MOJiATH. MIoro MOXHA BUKOPHCTOBYBATH JUIA €MOHCTpALlil IPOTOTUITy 200 MakeTa
HOBOT'O MPOJIYKTY, pO30Mpatoyy KOXKHY JAeTallb, 100 Kpallle MoKa3aTH ii BHYTPILIHIO poOoTy.

—  Kommyp AR. Buxnang AR posmizHae KOHTyp Ta JiHii, 1100 JOMOMOITH B CUTYyallisiX, KOJIU
JIOACBKE OKO HE MOXKE IhOro 3poOuTH. JlOMOBHEHA pEabHICTh BUKOPUCTOBYETHCS IS
po3Mmi3HaBaHHs 00'€KTiB, 00 3pO3yMITH Oe3mocepesHe OTOUeHHs KopucTyBaya. Ilomymaiite
PO BOJIHHS B YMOBaX HU3bKO1 OCBITJIEHOCTI Ta IPO CMYTH PYXY, 11100 HE TOMYCTUTH 3aI1011sTHHS
IIKOJY MOAIOHI MporpaMy BKIIIOYAIOTh MAapKyBaHHS BAIIOrO aBTOMOOLUIS 1 MO3HAYAIOTh MEXI,
11100 BM MOTJIM TOYHO OA4UTH, 1€ 3HAXOJUTHCS MICIIe JJIs mapKyBaHHs [23].

B OCBITHIX LIISIX JOLIJIBHO BUKOPUCTOBYBATH pi3HI BUIU 00’ €KTiB AR, 1110 ypi3HOMaHITHUTb
OCBITHIO JIISUTBHICTH 3700yBaviB OCBITH Ta HE 3HU3UTH iXHIN 1HTEpEC 10 HABYAHHSI.

Jlisi  CTBOpEHHS JI0/1aTKy JIOMIOBHEHOI peaJIbHOCTi, HEOOXiAHO OHaHyBaTH HU3KOIO
nporpamHoro 3abe3nedenHs (software development kit, SDK), 3oxkpema ARKit - myist ctBopennst AR
ta irop ans iPhone i iPad; ARCore — st Android 7.0, 10S 11 1 Bume; Vuforia — nist po3nizHaBaHHS
TEKCTYy Ta PI3HUX THUIIIB 00'ekTiB (TekcT, 2D, 3D); EasyAR - ckanyBaHHS cepeioBuUIlla Ta IreHepalis
3D-ciTku B peaabHOMY Yaci TOLIO.

He nuBnsuuce Ha Te, mo TexHomoriss AR MoXe cTaTH TOTY»XHUM 3aco00M Bizyaiizarlii
OCBITHBOTO KOHTEHTY [24], MPONOHY€ HOBI MOXKJIMBOCTI /11 HABYaHHS, BOHA, TAKOX, CTBOPIOE HOBI
npoOeMu i neaaroriB. Mu BUAUTSIEMO TEXHOJIOT1YHI, TIearorivyfi, HaBuajabHI TUTAHHS, TIOB's13aH1
3 BBeneHHs M AP B ocBity. Hampukmax, yuni B cepegax AR MoxyTb OyTH KOTHITUBHO
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MEPEeBAHTAKEHUMHU BEJIMKOIO KUIBKICTIO 1H(OpMAIii, 3 KO0 BOHU MOCTIHHO BHKOPHUCTOBYIOTHCS,
OC3T1Y4I0 TEXHOJIOTIYHUX TMPHUCTPOIB, SKI BOHM TIOBMHHI BHKOPHCTOBYBAaTH, 1 CKJIQJHUMH
3aBJIaHHSIMH, SIKI BOHM IOBUHHI BUKoHaTH. [13], [25], [26].

AHani3yloud CTaH TOTOBHOCTI IMEJaroriB [0 BHKOPUCTaHHS JIOMOBHEHOI pealbHOCTI B
OCBITHHOMY TIPOIIECI MM BCTAHOBWJIM, IO B 3aKJIaJaxX 3arajibHOi cepenHboi ocBith (27 3akiaiiB
3aranbHOi cepeaHboi OocBiTH): 23% menaroriB BUKOPUCTOBYIOTH OKpeMi 00’exktu AR mns
JeMOHCTpalii MPUPOJHHUX MPOLECIB (HAIPUKIIal, BUBEPKEHHS BYJIKaHYy ), Bizyaltizallii TBAPUH KHUBOI
npupoau Tomo; 1% memaroriB Mae mociOHUKH/poOoUi 30muTH 3 00’ekTamu AR, ane maiibke 76%
BiJICOTKIB I€/1aroriB HE BUKOPUCTOBYIOTh HOBITHI TEXHOJIOTIT B OCBITHI# mpakTuili (puc. 8).

Ha BigMiny Bing menmaroriB, moHaj 77% yd4HIB 3a3HAYMIIM, II0 BUKOPHUCTOBYBAIHM 00’ €KTH
JIOTIOBHEHO1 peasbHOCTI Ui po3Bar, a came: kHuru JIptoic Kepona «Aumica B 3am3epkamii», «Amica B
Kpaini quBy», 3D-kapTku 3 Ka3KoBUMU reposimu «JIbopku», «K APEHA»; 3D-moneni «CniiBova hepmar
touo. He3HauHMil BiICOTOK y4YHIB 3a3HAa4MIIM, 110 MalOTh KOHCTpykTOopu Lego 3 AR. Orxe, yuHi
BUIIEPEIXKAIOTH TIe/IaroriB 3a piBHeM 00i3HAaHOCTI y BukopucTanHi AR 00’extiB. Tomy nemaroru
MalOTh OTPUMYBATH JIi€BY MIATPUMKY B OTIAHYBaHH1 HOBITHIX TE€XHOJIOT1H.

He axopucrosyi |, 6

BMKOPUCTOBYEMO HaBYaNIbHY
nitepartypy 3 AR

Bukopucrtosyemo okpemi
e " 23%

06'ektTn AR

| 1%

0% 10% 20% 30% 40% 50% 60% 70% 80%
Puc. 8. Buxkopucranus AR negaroramu B OCBITHbOMY IPOIIEC]

3. BUCHOBKMU TA IIEPCIIEKTUBHA INOJAJIBIINUX JOCJLIKEHDb

HosgiTHi TexHomorii, 30kpeMa AR, 117151 po3p0o06JieHHS! OCBITHHOI'O KOHTEHTY MalOTh BEJIMYE3HUN
MOTEHIIIaN AJs MiABUIICHHS e()EeKTHBHOCTI HaBYAaHHS 3700YyBayiB OCBITH. 3 iXHBHOIO TOTIOMOTOIO
MO’KHa 3a0€3MeUnTH K 1HAUBIAYaJdbHY, TaK 1 IPyHoBy poOOTYy, NIATPUMYBaTH HaBYAHHS YYHIB 3
ocoOimuBuMu morpebamu. IloBcroguuit  joctym A0 ocBiTHhoro AR-koHTeHTy, mpocToTa
BUKOPHUCTaHHs, 3a0e3neyarh MiITPUMYBaHHS O€3MepepBHOrO IMPOIIECY HABUAHHS, IO IMiJBUIIUTH
1HTepec K 0 KOHKPETHOI'O HAaBYAIBHOTO MPeIMETa, TaK JI0 OCBITH B IILIIOMY.

OTxe, Ha KOHUENTYyaJlbHOMY pIiBHI BHMKOPUCTaHHSI 3acO0i1B JOIOBHEHOI pPEaJbHOCTI B
OCBITHBOMY IIPOLIEC] 3 METOIO MiABHUILEHHS PIBHS Bi3yai3allii OCBITHBOTO 3MICTy Ma€ 33JJ0BOJIbHATH
SK TEXHOJOTIYHMM, TaK 1 KOHTEHTHHM moTpedaM 3700yBauiB OCBITH ¥ menaroriB. BincyTHicTb
pO3po0JIeHNX MporpaM i TPEHIHTIB JAJs HAaBYaHHS IEJaroriB, YIOBUIbHIOE BIPOBAHKEHHS HOBUX
niaxoAiB y HaBuaHHI. [IpoOnemoro 3anumaerbes inTerpaiiss AR 06’ekTiB 1 3MicTy OcBiTH: 3100yBayl
rOTOBI BHMKOPHCTOBYBAaTH IMEPCHBHI TEXHOJIOTii, ajlleé Hi MiJPYyYHHKH, Hi poOOUi 30IIWTH, Hi
PO3AaTKOBHIA MaTepiall He MICTUTh TaKUX 00’ €KTIB.

[Tonepenubo 31iCHEHUI aHaii3 Teopii Ta NMPAKTUKH BUKOPUCTAHHS 3acO0iB JIOMOBHEHOI
peanbHOCTI B OCBITHIN MPAKTHII 3aCBIAUYE, IO B 3aKIaaX OCBITH MOXE 3 SIBUTHUCS TaKUH KOHTEHT,
1 MATOTOBJIEH] 0 TaKoi MiSUIBHOCTI MEAArory SIKIIO PO3MOYaTd MiJArOTOBKY MalOYTHIX BUMTEINIB,
30KpeMa Ha (paKyIbTaTUBHUX 3aHATTSX.

[lomanpmioro  JocHi/KeHHA  MOTpedye  po3poOKa  3MICTy  HaBUAIbHHUX  TPEHIHTIB
(paxynbraTUBIB), @ TaKOX BU3HaYeHHs Miclisi AR B HaBuanbHii JiTeparypi Juist 3100yBayiB OCBITH.
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Annotation. The article analyzes foreign experience, the state of augmented reality (AR) use while
teaching in the United States in particular, the state of the research topic development in domestic
educational institutions, and finds that AR increases learning efficiency, encourages cognitive activity,
improves learning, provokes interest in studying, promotes both research skills development and
students subject competencies; the problems of augmented reality means use within the educational
process are highlighted , and the insufficiency in the number of educational projects preparation
specialists is emphasized. The way of AR technology historical development is depicted, and the
emphasis is put on expanding the possibilities of this technology application for the needs of society.
The conceptual model of AR use in the educational process is substantiated and its four components
(technical-technological, educational-scientific, formative-developmental, and qualitative-
educational) are determined. It is established that for the introduction of AR technology in education
it is necessary to provide the educational environment with technical means, means of reproduction,
select operating systems and software, and the latest textbooks, manuals, cards, workbooks,
instructions etc. need to be developed for the students’ use of AR. The authors substantiate the
principles (expediency, accessibility, cognition, integrity, educational orientation, mobility) and
approaches (cognitive, systemic, activity-based, differentiational, personality-oriented, innovative), as
well as describe pedagogical conditions and clarify the advantages and disadvantages of using AR
technology in education. It has been established that students are already actively using AR for
entertainment, and teachers need additional effective support (training). The main types of AR
technology for the development of educational, didactic, and methodological materials are identified.
Conceptual approaches will provide an opportunity to develop the latest educational and
methodological support, educational programs, and courses for students, which will improve the
quality of education itself.

Keywords: augmented reality; approaches to the use of AR; principles of using AR; conceptual model
using AR; pedagogical conditions of AR use; types of AR technology; educational process
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JTAJAKTUYHUAMN MOTEHIIAJI TEXHOJIOI'TI MOBLJIBHOI'O HABUAHHSI

AHoTanisg. Y CTaTTi ONMCYIOTBCS PE3yNbTaTH OIJIAY JITEpaTypHHX JUKEpel 3 THTaHHS peajizauii
MOO1TLHOTO HaBYaHHs. HaBeeHO OKpeMi TIyMaueHHs IOHATTS «MOOUTbHE HABYAHHS», HOTO BiIMIHHOCTI
Bil IHMCTAHIIHHOTO HAaBYaHHS. BHOKpeMIIEHO BaXKNWBI TEHACHIII, IO MiABHIIYIOTH €()EeKTUBHICTH
HaBYaHHS 1 BOJAHOYAC BUMATalOTh MEPETly TPAAULiHHUX MiIX0AIB 1O HHOTO: IIEPCOHATI3aIlis HABYaHHS,
MUTTEBUIN 3BOPOTHIH 3B’ 530K, €PEKTUBHE BUKOPHCTAHHS HABYAILHOTO Yacy Ha ypOKaX, HEMepPEpBHICTH
HaBYATLHOTO MPOIIECY, SKICHO HOBHI PiBEHb YIPaBIiHHS HABYAJIHLHUM IpoliecoM. JleTaabHO OMMCaHo Taki
TEHJICHIT SIK HEIIePEePBHICTh HABYAJIBLHOT'O Mpolecy Ta e(eKTHBHE BUKOPUCTAHHS HABYAJIBHOTO Yacy Ha
ypokax. Ha ocHOBI mpoBeneHOro aHamizy JiTepaTypHHUX JPKEpell OIMCAHO YOTHUPHU €TaIlld CTaHOBJICHHS
cucTeMy MOOUIFHOTO HaBYaHHs. B sIKOCTI KIIFOYOBOTr0 KOMIIOHEHTa BUOPAHO HAsBHICTh TEXHIYHHUX 3aC001B
MOOUTPHOTO HaBYAHHS, QYHKIIOHYBaHHS B HUX 0€3/7pOTOBOTO JOCTYILY, @ TAKOX HANPSIMKH JOCII/KEHb
MIEPCIIEKTHB I MO>KJIMBOCTEN MOOLIbHOTO HaBUYaHHA. HaBeieHO TexXHOIIoTii, MpuioMHu 1 criocoOu peastizarii
MOOIIEHOTO HaBYaHHS, 30kpeMa TexHonoris BYOD (Bring your own device), BUKOPUCTaHHS AaTYHMKiB
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