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IMEPCHUBHI TEXHOJIOTTI HABYAHHSA INPHPOIHAYUAX THCHHUILITH
YYHIB CTAPIIHNX KJIACIB 3AKJIAAIB CEPEJJHBOI OCBITH

YV emammi posensidaemvcs numanns opeanizayii npoyecy HA8UAHHSA NPUPOOHUYUX OUCYUNIIH YUHIE CIApuiuXx KIacieé 3aKiadie
Ccepeonboi ocsimu 8 Mooeni 3MIUWAH020 HABYAHHA WLISAXOM 3ALVHeHHSI IMEpCUsHUX mexnono2it naguanns. Hadano maymauenms
«3MIUAHO20 HABUAHHAY 6 peaniax IHmeHcughikayii npoyecy HABYAHHA HA OCHOBI GUKOPUCHAHHA THOOPMAYIUHO-KOMYHIKAYIUHUX
mexHonozil, AKi 6udineno 6 okpemi epynu. 11o6y006ano mooens 3MiulaHo020 HABYAHHA NPUPOOHUYUX OUCYUNIIH MA MAMEMAMUKU YYHI6
cmapuoi wikonu Ha ocrogi IKT, 30kpema imMepcusHUX MexHoN02iu, SKI HAOamb MONCIUBICMYb GI3YaNi3y8amu npoyec HAGYAaHHS,
aKmueizyeamu nizHaeanibHy ma Hae4aaibHy AKMUGHICMb YUHIG.

B ocnosi modeni noknadeno 63aemooito eyumens ma yuus, AKi € cyd 'ekmamu enobanibHo20 0C8imHbL020 cepedosuwa ma Mams
MONCTIUBICMb ABMOHOMHOI cnienpayil, He3anexcHoi 6i0 micys ma yacy Haeuauus. Omoice, yueHb 6 MAKiu MOOeN HABYAHHSA MAE
MOHCTUBICTNG CAMOCTNITIHO 6UOY008y6amI NEPCOHANLHY MPAEKMOPII0 HAGUAHHA, CTNEOPIOSANIU NEPCOHATbHE HABYATbHE cepedosuuye,
3a0080IbHAIOYU GIIACHI HAGUANLHI IHMeEpec ma nOmpeou, UKOPUCINOBYSAMU PIZHOMAHIMKI MeXHON02IT O inmeHcugikayii npoyecy
HAGYAHHA; CAMOCHIUHO ONAHOBYBAMU HAGYANILHUL MAMEPIan, HeHa8 A3U60 3aHYPIOIYLL 11020 00 NpoYecy HAGYAHHSL.

OckinbKu 0CHOB0I0 NOOYO0BAHOI MOOENi 3MIUAHO2O HABYAHHS € Npoyec Gizyanizayii HasYaibHO2O Mamepiany, mo cepeo
PIBHOMAHIMHUX IMEPCUBHUX MeXHONO2I 6Y10 0bpano 3acmocyhok AR Book, skuil naiikpawe eionosioac came ybomy Kpumepiio.
Bukxopucmanns sacmocynxy AR Book na ypokax npupoOHuyux Oucyuniin OOnOMOdce 6YUMENO PO3KPUMU 3 VYHAMU NOMeHYian
NPOEKMHO20 Ma OOCHIOHUYbKO20 HABUAHHSA, CMEOPUMb YMOBU Olisl VUHIE CAMOCMIUHO OOCHIONCY8AMU DISHOMAHIMHI aeuwa ma
00 ’exmu. Posensanymuil 3acmocyHoK € 00HUM i3 HAUKPAWUX 3ACMOCYHKIG OISt IHOUBIOYanizayii HA8UAHHs, 11020 BUKOPUCTNAHHS HAOAE
KOJICHOMY YYHE8I MOJNCIUBICTIG CAMOCIMINHO, Y 6IACHOMY MeMNI NPOXOOUMU HAGUANLHUL Mamepian, 6I0N0GiOHO 00 OCGIMHIX nompeo
VUHA MaA 1020 NCUXONIO2TUHUX MOUCTUBOCEIL.

3acmocynox AR Book € ounamiunum 000amkom, wjo nOCMIilHO PO36UBAEMbCA MA HANOSHIOEMbCS PISHOMAHIMHUM HAGYATbHUM
mamepianom, aie mMac i pao HeOoNiKig: NoKuU wo 6IONI0OMeKa HAGUAILHO20 MAMEPIALY HEOOCMAMHbO PO3POOIeHA, He 38ANCAIOUU HA
6eUKULL NOTMEHYIAN CaMO20 000amKy; He ICHY€E PO3POOIEHUX MEMOOUK BUKOPUCANHA OAHO20 3ACMOCYHKY 6 NpoYyeci HA8UAHH.
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Kniouogi cnoea: smiwiane HaGUaMHA, NEPCOHANbHE HABUANbHE Cepedosuiye; NPUPOOHUYl OUCYUNTIHY,  IHpopmayitiHo-
KOMYHIKAYItIHI MeXHON02il; IMepcusHi mexHono2ii HaguanHts, 3acmocyHok AR Book.
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IMMERSIVE TECHNOLOGIES FOR TEACHING NATURAL DISCIPLINES TO STUDENTS
OF SENIOR CLASSES OF SECONDARY EDUCATION INSTITUTIONS

The article examines the issue of organizing the process of learning natural sciences for students of senior classes of secondary
education institutions in the model of blended learning by involving immersive learning technologies. The interpretation of "blended
learning" in the realities of the intensification of the learning process based on the use of information and communication technologies,
which are separated into different groups, is provided. A model of blended learning of natural sciences and mathematics for high
school students was built based on ICT, in particular immersive technologies, which provide an opportunity to visualize the learning
process, to activate the cognitive and educational activity of students.

The basis of the model is the interaction of the teacher and the student, who are subjects of the global educational environment
and have the possibility of autonomous cooperation, independent of the place and time of study. Therefore, a student in such a learning
model has the opportunity to independently build a personal learning trajectory; create a personal learning environment, satisfying his
or her own learning interests and needs, use various technologies to intensify the learning process, independently master the learning
material, unobtrusively immersing it in the learning process.

Since the basis of the built model of blended learning is the process of visualizing educational material, among various
immersive technologies, the AR Book application was chosen, which best meets this criterion. Using the AR Book application in
science lessons will help the teacher to reveal the potential of project and research learning with students, it will create conditions for
students to independently explore various phenomena and objects. The considered application is one of the best applications for the
individualization of learning, its use gives each student the opportunity to go through the educational material independently, at his or
her own pace, in accordance with the educational needs and psychological capabilities of the student.

The AR Book application is a dynamic application that is being constantly developed and is filled with a variety of educational
material, but it also has a number of shortcomings: the educational library is not yet developed enough, despite the great potential of
the application itself; there are no developed methods of using this application in the learning process.

Key words: blended learning; personal learning environment,; natural sciences; information and communication technologies;
immersive learning technologies;, AR Book app.

IlocTanoBka Ta OOIPYHTYBAHHA AKTYaJbHOCTI IMEpCUBHUMH  TEXHOJIOTIsIMM, a ¥  cHpusiTUMe
npodJyemn. Peanii ChOTOJCHHS MMOKA3yKOTh, IO rapMOHIHHOMY TO€JJHAHHIO PI3HOMAHITHHUX METO/IB,
OCHOBHOIO 3aJayel0 3aKiajy CepeiHbOi OCBITU B 3ac00iB Ta GopM I JOCSITHEHHS METH B OTPHMAaHHI
VkpaiHi € CTBOpPEHHS TakHX MEJaroTiYHUX YMOB JUIS HOBHX 3HAaHb Ta IX 3aCTOCYBAaHHI y HOBCSKACHHOMY
YUHIB, B pe3yJIbTaTI SIKUX YYHI HABYAIOTHCSI CAMOCTIHHO HKUTTI.
3100yBaTH HOBI 3HAHHSA, NPOBOJUTH JOCIHIJKEHHS B AHaJi3 ocTaHHIX AocHifKeHb i myO.aikamii.
MeXax HaBYAIbHOTO  IpeaMeTy, BHOYZOBYBaTH [TutaHHS BHMKOPHCTaHHS IMEPCHBHHX TEXHOJOTIH B
MepPCOHANIbBHY TPAEKTOPiI0 HABUAHHS, CTABUTH METY Ta 3aKJIaJiax CepelHbOi Ta BHINOI OCBITH AN OpraHizamil
KOHTPOJIFOBATH 1i BUKOHAHHSL. OCBITHROTO  TIPOLIECY  OCTaHHI POKH  BHKIIHKAE

SIkicHa oOcBiTa JIOAMHYU, 1 Y4HS 30KpeMa, € 3al[iKaBJICHICTb HE TUIbKU B HAYKOBLIB, SIKi IIPAIOIOTh
OCHOBOIO PO3BHTKY CTaJlorO cycmiibcTBa. OCHOBHOMO Haax (yHOAMEHTAIbHUMH npobjeMamu  1oOyq0BH
METOI0 OCBITM € BCEOIUHMH PO3BUTOK IIOJUHU SIK OCBITHIX CEpEelOBUIA HAa IX OCHOBi, a H BuuTelNiB
0COOMCTOCTI Ta HaWBHUIIOI IIHHOCTI CYyCHINbCTBA, il 3aKJa/liB  CepelIHbOi OCBITH, a OCOOJIMBO Y4YHIB,
TaJlaHTiB, IHTENEKTYyallbHUX, TBOpYUMX 1 (i3U4HUX OCKLJIbKU HaJja€ MOXJIUBICTh IHTEHCU(]IKYBAaTU MPOLEC
3ni0HOCTEH, (OPMYBaHHS LIHHOCTEH 1 HEOOXIMHUX IS HaBYaHHS.
yCHilHOo1 caMmopeanizarii KOMIIETEHTHOCTEH, B po6Gori JlutBunooi C.I'. [3] mnposeneHo
BUXOBAHHS BiJINOBIJabHUX TPOMAJISH, SIKI 3[aTHI J0 IPYHTOBHHMU TMOPIBHSUILHUI aHaNi3 Ta BHOKPEMJICHO
CBIJOMOTO CYCIIUILHOIO BHOOPY Ta CHPSIMyBaHHS CBO€T mepeBarn Ta IPOONEMHM  BHKOPUCTaHHS  TaKOTO
JUSUIBHOCTI Ha KOPHCTh IHIIMM JIOJSIM 1 CYCIIUIBCTBY, CepeioBUINlAa HABYAHHS, Ha3BaHO (aKTOpH, IO
30araueHHs Ha il OCHOBI  IHTEIEKTYaJIbHOTO, HEepeIIKODKAIOTh MacoBOMY BHKOPHCTAHHIO
€KOHOMIYHOTO, TBOPYOTrO, KYyJbTYPHOTO MOTEHINATY iMEpPCHBHOTO  CEpelOBUIA B  3aKJIaJaX  OCBITH.
YkpaiHCBKOro HapoAy, HiJBUIIEHHS OCBITHHOTO PiBHA I'. B. Ckpunika [5] po3risiiae MOXIJIMBOCTI Ta LUIAXH
TpOMaJsiH 3aisi 3a0e3Me4YeHHS CTajJoro pPO3BUTKY BUKOPHUCTAHHS BIPTYyaJbHOI PEaJbHOCTI B OCBITHBOMY
VYkpainu Ta ii eBponeiicskoro Bubopy [4]. OpoLeci, a TakoX IPOBOJUTh IPYHTOBHMU aHami3

[lepcriekTMBHUM  HampsMOM  JUisi  pearizamil PI3HOMaHITHUX MOOINBHUX JIOJATKIB  BIpTyaibHOT
OCHOBHOI METH CUCTEMHU OCBITH B YKpaiHi € CTBOPEHHS PEanIbHOCTI, O MOXYTh OyTH 3aCTOCOBaHI B IpoLECi
YMOB Ui  HOOYZOBM  Takoro  IEPCOHAIBHOTO oprasizariii HaB4aHHSA YYHSIMHU Ta BUUTEISIMH B YMOBax
HAaBYAIBHOTO CEPeIOBUINA yYHS, sKe He TUIBKH Oynme JQUCTAHIIfHOrO  Ta  3MIMIAHOTO  HABYAHHA, a
HacUYCHE Cy4acHUMH iHpopmariiiHO- I'pud’rox O. O. [2] aHaiizye MOJKJIUBOCTI
koMyHikaniinuMu  texHonorismu  (IKT), 3oxpema BUKOPUCTAHHS IMEPCUBHUX TEXHOJOIIH B oprasizawil
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KOMII FOT€pHOTO JOCTIKEHHS Ha ypoKax
KOMIT'FOTEpHOI reoMeTpii. ABTOpoM ocoOnuBa yBara
MPUIIIAETECA  CKCIIEPUMEHTAIBHOMY  JOCIIIPKEHHIO
BIUIMBY IMEpPCUBHUX TEXHOJIOT1H Ha
ncuxo(i3ioNoriYHUi CTaH 1 PO3BUTOK IHTEICKTY YYHIB

y mpoleci JOCTITHUILKOTO HAaBYaHHS IPEIMETIB
MaTeMaTHYHOTO [UKIY.
Merta crarri. [IpoanamizyBatd OCOOJUBOCTI

3aCTOCYBaHHS IMEpPCHBHHX TEXHOJIOTIi Ha ypokax
IPUPOJHAIO-MATEMaTHYHOTO  LUKJIYy B MOJeNi
3MILIAHOTO HABYAHHA.

Bukiax OCHOBHOIO MaTepialdy JOC/IiIKeHHSs.
[IpupoaHu4i AUCUMILIIHK MOCINAIOTh YiJIbHE Micue B
cucremi IPYHTOBHOT MiATOTOBKH Cy4acHOTO
BUIIYCKHUKA 3aKJaly CepelHbOi OCBITH, OCKIIBKH
HaJal0Th MOXJIMBICTH ()OPMYBAaTH B HBOTO KPHUTHYHE,
joriHe Ta aOCTpakTe MMCIIEHHS; NPOBOAUTH aHAII3
BHKOHAHOI HaBYaJbHOI MAiSJIBHOCTI; CHHTE3yBaTh HOBI
3HAHHS IUIIXOM JOCHIAHUIBKOI JisIbHOCTL; GOPMYIOTH
YMIHHS CaMOCTIHHOTO TIONIYKY ULUISXiB PO3B’S3aHHS
IIOCTaBJIEHUX 3aJad. AJle B yMOBax Cy4acHOI peanizawii
IpoLeCy HaBYaHH], caMe HaBYaHHA NPUPOTHUYMX
JUCLUIUIIH 1 BUKJIMKAa€e HAHOINBIIOrO YTPYJHEHHS B

yuHiB, 60 moTpeOye Bizyauizalii mpolecy HaBYaHHS,
NPOBEJICHHS HOCTI/DKCHHS, a TaKOX MOXIIMBOCTI
00OTOBOPHUTH PE3yIbTATH HABYAHHS 3 OJHOKIACHHKAMH
Ta BUUTENEM — TOOTO IIOBHOIO 3aHYPEHHsS B IPOLEC
HaBYaHHS 32 OyJb-SKHUX OTOUYIOUHX YMOB.

3  iHmoro  OOKy  TOTYXHHH  PO3BHTOK
iHpopmaniiino-koMyHikaniiHux  TexHonorid  (IKT)
HAJIA€ CYYaCHOMY Y4YHEBI SCKpaBHi Ta MOTYXHHMA
IHCTpyMEHT  AJs1  MOXIMBOCTI  BUOYHOBYBAaTH
MEPCOHANLHY TPAEKTOPI0 HABYAHHA, AaKTyali3yBaTH
BJIACHY JOCIIJHULIBKY AisJIbHICTh B yMOBaX 3MILIAHOTO
HaBuaHHs. MoyxHa ctBepkyBaTH, 1o IKT e opHiero i3
BaXIIMBUX CKIAJOBHX CHCTEMH OpraHi3amil mpomuecy
HaBYaHHS 3a OyIOb-KOI0 MOZAEIIII0; OCHOBHOIO
CKJIQIOBOIO, SIKa BMi€ TapMOHIHHO MO€AHYBaTH Ppi3HI
dopmu opranizaiii HaBYaHHS Ta HAJA€ MOXIIUBICTB
VYHSIM Ta BUYUTENSIM BHOYIOBYBATH MEPCOHANBHY
TPAEKTOPit0 HABYAHHSI.

IKT HaByaHHS NPHUPOIHWUYUX JHUCIMIUIH B
cTapiii ko 3aknaniB cepensboi ocBitu (3CO), 1o
MOXYTb OyTM BHUKOPHUCTaHI B MOJENi 3MILIAHOIO
HAaBYaHHS MOJKHAa MOMIIMTH HACTYIHUM YHHOM
(puc. 1.).

CHCTEMH II UITp HMEKH HaBYaHHA

TEeCTOBi CHCTEMH

CHCTeMH JJIsI Bi3yali3anili HaRpJaJIbHOTO MaTepially

HO-KOMYHIKAIITHI TeXHOIOT

CHCTEMH JIJI8 OpraHizallii crinsHol po0oTH

HaBYaHHA MPHPOTHITHX JIIICHIIHJIiH

Indopmani

excr[ep'rHi CHCTEeMI, 30KpeMa CHCTEeMH KOI\JH’EOTEPHOI

MaTceMaTHKH

Puc. 1. IKT naByanus npupoaHuuux aucuuiid B 3CO

B cTarTi Ba)XKIMBOI CKIAIOBOIO sl MOOYIOBH
MOJIeJIi 3MIIIAHOTO HAaBYaHHS OYyAyTh caMe CHCTEMH
JUIs  Bi3yamizalii  HaBYaJIbHOIO  Martepialy, IO
CIPUSATHMYTh CTBOPEHHIO YMOB JUIs «BITYyTTS ceOe
AKTHBHHM YYaCHHKOM MPOIIECY HABYAHHS».

Bisyamizamis HaBYanbHOTO MaTepially Hajaae
MOJKIJIUBICTD VUHesi:

— 30UTBIINTH THTEHCU(]IKAIII0 BJIACHOTO MPOLECY
HABYaHHSI;

— aKTHBI3yBaTH
AKTUBHICTB;

— pO3BUBATH KPUTHUYHE Ta aOCTPaKTe MUCIICHHS;

— cIIpusi€ PO3BUTKY 30pPOBOI 1aM’ATi.

MoxnuBICTh Bi3yaizailii HABYaJIbHOTO MaTepiaty
B ITIpOLIECI HaBYaHHsS 3a JUCTAHLINHOI 4YM 3MIIIAHOIO
(dbopMaMu HaJae guumero TiJ| 4ac ypoKy:

— MOXJIUBICT ~ OUIBII  IPYHTOBHO  IOSCHUTH
HaBYaJIbHI BiJOMOCTI, BPaxOBYIOUH Ncuxo(dizionoriyxi
0COOJIUBOCTI Y4HIB;

—crnpusitd  (QOpPMYBaHHIO B YYHIB WiJIICHOTO
CIOPUUHITTS  ypOKy B  KOHTEKCTI  HaBYaJbHOI
TiSUTBHOCTI,

[i3HaBalbHY Ta  HaBYaJbHY
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— CTBOPIOBATH ~ YMOBH  JUII  CaMOCTiifHOTO
OTIPaIfOBaHHA HABYAJIBHOTO MaTepialy, MpaLoldH y
BJIACHOMY TEMIIi;

— aKIIEHTYBaTH yBary Y4YHIB Ha MpOOIeMHHUX
MOMEHTaX CHPHIHATTS HaBYAJIEHOTO MaTepialy;

— CTBOPUTH YMOBH Ul 0O€3MOCepeHbOi y4acTi
YYHS Ha «OKHBOMY» YPOIIi.

Jlo 3aco0iB, mo MOXYyTh OYTH BKJIOYEHI [0
CHCTEMU Bi3yalli3alii HaBYaJIbHOIO MaTepialy B MOJEIL
3MILIAHOTO ~ HAaBYaHHS  BIAHOCATH:  Mpe3eHTalil,
BijeoMarepiany, (uem-aHiManii, IiHTENEKT KapTU
tomo. Ha Hamy AymMKy, HalOUIbII MPOrPEeCHBHUM
3ac000M Bi3yalizalii HaBUaIbHOTO MaTepialy MOXKHA
BB2)KaTH IMEPCHBHI TEXHOJIOT], 1[0 MOBHICTIO HAJIAIOTh
MOXJIMBICTH 3aHYPUTH y4HS B IIPOLEC YPOKY,
CTBOPIOIOYM  aOCONIOTHO  PEAJiCTUYHY  KapTHUHY
Ipolecy HaBYaHHS 3a YMOBHM OpraHi3amil Ipolecy
HAaBYAHHS 3a JMCTAHLIHHOK 4M 3MilIaHow (opmamu
HaBYaHHSI.

Imepcueni  mexmnonocii  po3rNANAIOTHCS  SIK:
«IHTerpalis BIPTYaJlbHOTO KOHTEHTY 3 (i3UYHUM
CEpPEJIOBUIIEM, L0 HaJae KOPUCTYBAueBl MOMIIUBICTH
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B3a€EMOJIISITH 31 3MillIaHOI peanbHicTIO. [l yac mporo
MpoLIeCY KOPUCTYBau CIpUIMa€e BipTyalbHi €IEMEHTH
SK YaCTHHY IJIOTO, MOCTYIIOBO HE CHPHHMAIOYH, IO
00’€eKTH He OB’ A3aHi 3 (Hi3UYHOIO peanbHIiCcTION [6].

Ha wHamy payMmKky, HaWKpamow iMEpCHUBHOIO
TEXHOJIOTi€0 sl  1oOyIOBM  MOZET  3MIllIaHOTO
HaBYaHHS Ta MEPCOHATBEHOTO HaBYAITLHOTO
CepelloBHIA  Y4YHS, € TEXHOJOrii  JOMOBHEHOI
peanbHOCTI, OCKIJIbKM I00OyJoBaHa Ha IX OCHOBI
MOZeNb 3MINIAHOTO HAaBYaHHA HAJa€ MOXKIUBICTh
3aKady oceimu:

— OpraHi3oByBaTH
HaBYaHHS,

— MiATPUMYBATH KOXKHOTO YYHS BIIPOAOBK BCHOTO
MpoLIeCY HABYAHHS,

— CTBOPIOBATH TNEAArOTiYHI Ta AMIAKTHYHI YMOBH
Uil BHOYIOBH MEPCOHATBHOI TPAEKTOpil HaBYaHHS
YUHS;

— iHOUBiNyai3yBaTH  Mpolec  HaBYaHHA B
3aJIEKHOCTI Bl TMOYATKOBOTO pIiBHA HaBYAIbHUX
JIOCSITHEHb YUHS;

— pO3BUBATH HABMYKH CaMOCTifHOTO HaBYaHHS
y4HsI Ta HOr0 CAaMOKOHTPOJTIO.

Ha namy nymKy, 3mimane naguannsa — 1e nporuec
HaBYaHHS, B PE3YNbTATI SKOTO HAJAETHCS MOXKJIMBICTH
KO)KHOMY  YYacHHKY  OCBITHBOTO  CEpEeIOBHINA
CTBOPIOBATH MEPCOHAII30BaHE HABYATIbHE CEPEIOBHIIE,
HacuyeHe  3acobamm  IKT, mo  rapMoHiliHO
MOEAHYIOTBCS B CHCTEMi HABYaHHSA 3  METOIO
aKTyaizaiii, MOTUBAIlil Ta MiJABUIICHHS HABYAIBHUX i
npodeciiiHuX [OOCSATHEHb YCIX YYacCHUKIB IpoOLECY
HaBYaHHSL.

Oe3nepepBHUiA TpoIec

I'1ob6anbHe OCBiTHE cepeoBHIE

3MilIaHe HaBYaHHS peaji3ye YOTHPH CHUCTEMHI
OPUHLIUNN  BIAKPUTOI  OCBITH,  CGHOPMYIbOBAHUX
B. IO. bukoBuM: MOOINTBHOCTI y4YHIB 1 BYHTENIB;
PIBHOIO JOCTYIly JIO OCBITHIX CHCTEM; HaJIaHHS SIKICHOI
OCBITH; TNpHHIMN  (GOPMYBaHHS  CTPYKTYpH Ta
peamizanii ocBitHix mnocayr [1]. IToOymoBa mopeni
3MIIIAHOTO HABYAHHS NPHUPOIHUYUX JHMCIHMIUIIH B
CTapUIMX  KjacaXx 3aKiIadiB  CepelHbOi  OCBITH
nependadae peanizalilo OUX NPUHLMIINB 3 HACTYIHOIO
METOI0  CTBOPEHHS IEPCOHAJIBHOTO  HABYAJIBHOTO
cepeoBulla yuHs (puc. 2).

OmuimemMo  KOMIIOHEHTH  OTPUMAaHOI  MoJemi
3MIIIAHOTO HaBYaHHA. B OCHOBI MOeNi IMOKJIAJAEHO
B3a€EMOJIII0 BYMTENS Ta Y4HS, SKi € Cy0’exkramu
rJ100aJIbHOTO  OCBITHBOTO ~ CEPE/IOBUIA Ta MAaroTh
MO>KJIMBICTh ABTOHOMHOI CIIIBIIpalli, HE3aJIeKHOI BijI
MicIsl Ta Yacy HaBYaHHSI.

OTxe, yd4eHb B TaKiii MOJeNi HaBYaHHS Mae
MOXIIHBICTh CaMOCTIfHO BHOYJOBYBATH HEPCOHANBHY
TPAEKTOPil0 HABYAHHSA; CTBOPIOBATH IIEPCOHAIIBHE
HAaBYaJbHE CEPENOBHUINE, 3aJ0BOJILHAIOYH  BIIACHI
HaBYaIbHI IHTEpPECHM Ta MNOTPEeOH; BHUKOPHCTOBYBATH
PI3HOMaHITHI TeXHOJIOTII /Ui iHTeHcudiKalii mpouecy
HaBYaHHS.

B Toii )xe yac y4eHb € HEBiJl'€MHOIO YaCTHHOIO
CHUCTEMH OCBITH YKpaiHH, a OT)XKe, B IpoLec HOro
HABYAHHS TOKJIAACHO I’ ITUKOMIIOHEHTHY METOIUYHY
CHCTeMy HaBYaHHS, OCHOBHUMH CKJIAJOBHMHU SIKOi € HE
3aJeXHI Bil Yy4HA 3MicT 1 LIl HaBYaHHSA Ta
TEXHOJIOTIYHA CKJIaJ0Ba METOAMYHOI CHCTEMH, IO
MOXe OyTH 3MiHEHa 4YM JOIOBHEHa 3alIe)KHO Bij
YBEICHHUX 10 Hei TEXHOJIOTIH.
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VYdeHp, OTPUMYIOUM 3HAHHSA B INKOJi, MOXe
caMOCTilfHO BMOYNOBYBaTU HaBYajbHY TPAEKTOPIIO
103a IIKOJIOK, CTaBJSYM BJIACHI I[i HaBYaHHA Ta
Koperytouu foro 3mict. CTBOpeHe YUHEM MepCOHaIbHE
HaBYaJbHE CEPEOBUILE € AMHAMIYHUM Ta MOXE OyTH
3MIHEHO B 3aJIe)KHOCTI Bifl MOCTAaBICHUX HHUM Iijed
HaBYaHHS. BuuTelb B TaKOMY CEpEAOBHIII HABUYAHHS
CcTac HE TIABKM HACTABHUKOM Ta HOCIEM 3HaHb, a #
KypaTopoM 3MiCTy HABYaHHS Y4YHSL.

Ha mnamy naymKy, nepconansmne Haguanwvhe
cepedosune yuHa CTapIINX KIIACiB 3aKIaiB cepeHbOl
OCBITM — 1€ TMEJaroriyHO0 BHMBaXKCHI Ta BUBIpPEHI
indopmaniiiHo-koMyHiKaliliHI TexHoJOrii Ta 3acobu,
0 HAJATh MOJIIMBICTH YYHEBI OIAHOBYBATH
CaMOCTIfHO HAaBYAJbHUI MaTepial; akTHBI3yBaTH HOTro
HaBYAJIbHY MAISUIBHICT IIISIXOM  HEHaB’S3JIMBOTO
3aHYpeHHs JIO TIpOleCy HaBYaHHS, CTBOPIOBATH
pealiCTUYHICTh HABYAHHS B KOJICKTUBI, HE 3aJIG)KHO Bif
MicIsl HOTO pO3TallyBaHHsI.

IMepcuBHI TEeXHOJOTIi 32 OCTaHHI POKU IIiJIBHO
VBIMIIIM B TpOLIEC HAaBYAHHS, OCKIJIbKH HANAIOTh
MOJKJIMBICTh YYHEBI 3aHYPUTHCS B TPOLEC HABUAHHS
HOBHICTIO 1 OTpUMyBaTH HEOOXilHI 3HaHHA 3a
JIOTIOMOTOF0 BOYZIOBAHOTO B TaKi TEXHOJIOTIT IITYYHOTO
IHTEJIeKTY.

3a [ONMOMOTOI0 TaKMX TEXHOJOTiH MOXHA
OPOBOAUTU BIpTyalbHI €KCKypcCii, BUBYAaTH iHO3€MHI
MOBH, TPOBOAUTH JOCHIAH 3 Ximii, Oiosorii Ta ¢i3ukwy,
MpaIfoBaTH 3 FEOMETPUYHUMHU 00’ €ekTamuy,
MOJIOPOXKYBATH HE TiJbKH KpaiHAMHM HAIIOI IUIAHETH, a
1 KOCMOCOM.

B Hamiomy jgocnikeHi MU TPUAUIHIN  YBary
TaKOMy 3aco0y AJIsl MATPUMKH TPOLECY HABUAHHS SIK
AR Book (https://arbook.info/). AR Book (Kuura
JonoBueHoi PeanbHocTi) — 11€ iMEpCHBHA TEXHOJIOTS,
IO HaJae MOXIMBICTb Bi3yalli3yBaTH TEKCTOBMI
HaBYaJbHUI Marepiall 3a JONOMOIOI0 IOIOBHEHOI
peanbHOCTI. 3aBASKM BHUKOPHUCTAHHIO CHENiaJbHUX
MOOUTBHUX JOJATKIB, Y4HI MOXYTh 3aHYPUTHCS B
00’€KTH Ta SIBUINA, PO3LIIHYTI B MIIPYYHUKY B TPbOX
BHUMIpax, 10 3HAYHO AaKTHBI3y€ MpOIIEC HABYAHHS Ta
ITMOMHY 3aCBOEHHS HABYAJILHOTO MaTepiamy.

BinnoBigHO 10 BMMOT CydYacHOTO BHITYCKHHKA
3aknany cepegHboi ocBiTM, AR Book € Tiero
TEXHOJIOTI€I0, IO CHPHATHME PO3BUTKY KIIOUYOBUX
koMmereHuii yuHiB. Hampuxiaza, BuxopucrtanHs AR
Book Ha ypokax MpUpOJHHYHMX AUCLUILIIH JOTIOMOXE
PO3KPHUTH MOTEHIIAN MPOEKTHOTO Ta JOCITiIHUIBKOTO
HABYaHHS, CTBOPIOIOYM TaKi YMOBH JJIsl Y4HIB, IIO
Ha/JacTh iM MOXJIMBICTB IOCIHIPKYBaTH Pi3HOMAaHITHI
sIBUIIA Ta 00’ €KTH OE3MOCepeIHBO B MPOLIECI BUBUCHHS
HOBOTO MaTepiaiy.

Takox AR Book wMoxe cratd eQeKTHBHUM
IHCTpyMEHTOM  JuIi  iHZMBiAyamizauii  HaBYaHHA,
OCKIIbKH  HAQ/Ja€  KOXXKHOMY  YYHIO  MOXIIUBICTb
CaMOCTIIHO BU3HAYATH TeMIT MIPOXOKSHHS
HABYaJIBHOTO MaTepiaiy, BiAMOBIIHO 0 HOTO OCBITHIX
NoTped Ta MCUXOJIOTIYHIX MOXKIIUBOCTEH.

Omxe, AR Book sBmste coboro BeanuesHui
MOTEHIia] JuId MiATPUMKH TNPUHLMUIIB Oprasizamii
HaBYaHHSI 33 MO0 3MIIIAHOTO  HaBYaHHS,
MIPOMOHYIOYH IHHOBaliHi MO>KJIUBOCTI JUTSE
iHaMBigyamizamii  Ta  gudepeHuiamii  HaBYaHHS,
PO3BUTKY KJIFOYOBUX KOMIICTEHIIN YyYHIB, a TaKOX
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CTBOPCHHS ~ MOTHBYIOUOTO Ta  3aIliKaBIIOIOYOTO
MEPCOHATIBHOTO HABYATLHOTO CEPEIOBHIIA.

AR Book € He cTaTMYHMM [JOJAaTKOM, a
TEXHOJIOTIEI0, SIKY MOXKYTh HAIOBHIOBATH BYMTENI i
BJIACHI MOTPEeOH CBOTO MPEAMETY YH KJacy, o poOUTh
JIaHy TEXHOJIOTIEI0 TIOKH 110 OJHIEIO 13 MPOTPECUBHHUX 1
TaKKX, 10 TOTPeOye CUCTEMAaTHYHOTO HATOBHEHHSL.

Tpeba 3asnmaumtn, mo AR Book nerko
IHTETPYEThCS B CHCTEMH MIATPUMKH HABYAHHS, IO
MICTSTh BUIbHI KOJH JOCTYIY.

Ha npanmii moment no AR Book BxoasTs Taki
npeaMetd: (i3Mka Ta acTpOHOMIs, Ximis, OioJoris,
MaTeMaruka, iHpopMmaruka, reorpadis, mi3HaEMO CBIT,
s JIOCJIIJDKYIO CBIT, icTOpisi, icTOpiss YKpaiHH, OCHOBH
310poB’s, Gi3KyIbTypa Ta eHuukionenii. BiamosigHo
JO TEMH HAIIOr0 JAOCTIIPKCHHS, MH 30CepeIrMOcs

JHIIE HAa TMpeIMeTax MPUPOAHHYOrO I[HUKIYy Ta
MareMaTuii BianosigHo y 10 Ta 11 knacax.
Omummemo  pobory 3 AR Book. Ilicns

3aBaHTKCHHS Ha CBIiMl PUCTPIii Ta peecTpaii sIK y4Hs
a00 sk BuuTeNs. Bunreni micis 3aBeplleHHs peecTpauil
OTPUMYIOTb ~MOXKJIMBICTH  BJIACHOPYY CTBOPIOBATH
HaBYaJIbHI MaTepialiv Tl KJIaciB JIe BOHH BUKIIAIAIOTh,
OTPUMYEMO JOCTYII J0 BCIX HaBYaJIbHUX Marepiajis,
o0 po3MilleHi B cucTeMi. Y4HI MarmOTh MOXIIUBICTb
KOPHCTYBaTUCS yciMa CTBOPEHUMH HaBYaJIbHUMH
Marepianamu, e po3MilleHi B JOJATKY:
OTIPaIbOBYBaTH TEOPETHYHMI MaTepian, NPOXOTUTH
TECTYBaHHSI.

OO0paBimM  Kiac 1 MpeaMer, MepexoauMo 0
o0paHOI TeMH, sKa CKIQNaeThCcsi 3 BIPTYaJIbHOTO
HABUAILHOTO Martepialy, IOJaTKy 3 Bi3yaii3alli€ero
TAaKOrO Marepially Ta TECTOBOTO OIMHUTYBaHHS JUIS
PO3yMiHHS 3aCBOEHOT TEMH, MPE3CHTALIIMH.

Koxen HiANYHKT TeMH LTIOCTPYETHCS
MOCTYHOBHM TIOSCHEHHsSM B 3D-Mozmemsax, micis
MOSICHEHHS Jle TeCTyBaHHS, K€ MOXKHA NMPOXOIHUTH Y
BJIACHOMY TeMIli 1 HOTIM MEepeXOAUTH IO poOoTH B
JIOTIOBHEHI# peanbHOCTI. Bece mosicHeHHs HaBYaIbHOTO
Marepiany € IHTepaKTHBHHM, KApPTUHKH HE €
CTaTUYHUMH, iX MOXKHA PpO3IJISLIATH IiJ PI3HUMH
KyTaMH 1 pO3yMiTH HaByalbHUI MaTepiall.

Ha pucyHkax HaBeleHO MPUKIAAU 3 ASSIKHX TEM
MPEAMETIB MPUPOJHUIOTO IIUKITY Ta MaTeMaTuku 3 AR
Book (puc. 3).

Tpeba 3a3Haumtu i
JOAATKY:

1) jomaTok MHOKM MO HE JOCHTh AKTUBHO
BHUKOPHCTOBYETHCS B 3aKJIaaX CEPEAHBOI OCBITH;

2) BUKOPHCTaHHA JIOJATKy 3 MeETOK sKiCHOI
opranizarii nporecy HaB4aHHs MOTPeOye TO0JATKOBOTO
4acy JUIs BUUTEIIB JUISi CTBOPEHHS BIACHUX PO3POOOK
Ta EKCIICPUMEHTIB 3 TIPEAMETIB,;

3) CTBOpEHHsI SIKICHOIO HAaBYalbHOIO MaTepiany
notpedye 10JaTKOBUX 3HAHb BiJl BUUTEIIB;

4) nopaToOK MICTUTH HEIOCTaTHIO, X04Ya 1 JOCHTh
BelnuKy Oi0yioTeKy HaBYalbHOTO  Marepiany 3
BUKOPHCTAHHSIM JIOIIOBHEHOT PealbHOCTI;

5) B momaTKy He 30BCIM BiJmpalboBaHa CHUCTEMa
MIOIaHHS MaTepiary caMme JONOBHEHOI pealbHOCTI;

6)He  icHye  po3poOJEHMX  METOAMK  Ta
METOIUYHHUX PEKOMEHIALil BUKOPUCTAHHS JaHOTO
3aCTOCYHKY Ha YpOKax HPHPOIHUYO-MATEMATHYHOTO
UK.

npo He)IOJ'IiKI/I JAaHoro
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BHCHOBKH Ta NEePCHEKTHBH  MOJAJIBIINX
Po3Biiok Hanpsimy. IMEpCHBHI TEXHOJIOTI MOKHU IO B
cHCTEeMI Ykpainu 3aIMILAIOTHCS HaNOITBII

MPOrPECUBHUMH OCBITHIMH TEXHOJOTISIMH B YMOBaXx
3MIIIAHOTO HABYaHHSA MiJl Yac [TOBHOMACIITAOHOTO
BTOPTHECHHS, a OTXKe, MOTPEOYIOTh PETENbHUX
METOIMYHHX PO3POOOK IO IX BUKOPHCTaHHIO. Po3pobOka
KOMIOHEHTIB ~ METOAMWYHOI  CHCTEMH  HABYAaHHS
MPUPOTHUYIO-MATEMATHYHUX JUCHUILTIH B CTapIInNX
KJlacax 3aKJIajiB CepPeAHbOT OCBITH Ta iX BIPOBaIKCHHS
B IIPOILIEC HABYAHHS HAJACTh TaKi epeBaru:

1) neMoHCTparllis, Bi3yami3alisi Ta HAOYHICTh
HAaBYAIBHOIO MaTtepialy, 0 € OCHOBHOIO CKIJIaJ0BOIO
SIKICHOTO 3aCBO€HHSI 3HAHb YUHSIMU,
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2) 3aydeHHsl Y4YHS O aKTHBHOTO HABUYaHHS, IO
CIpUSATHME PO3BUTKY Horo mpochiaHunpkux ta IKT-
KOMIIETEHTHOCTEH;

3) pobota Haj MpoeKTamH, B Iapax, KOMaHIHA
poboTa — mOBHA cowmiaii3amis yd4HiB, (OpMyBaHHS B
HUX BMIiHb BiJICTOIOBAaTH BJIACHY Mi3HABAJbHY MO3HUIIIIO;

4) omiHKa Ta CaMOOIIHKA HABYAIBHUX JOCATHCHB,
MOJKJIMBICTh OpraHizallii camoaHanizy Ta pediekcii mpu
BUBYCHHI Oy/Ib-KO1 TEMH;

5) BMIiHHSL BiIOKPEMJIIOBATH OTOYYIOYY IIHCHICTh
BiX TEXHOJOTIYHOT CKJIaJI0BOI, (bopMyBaHHS
BiJITIOBIIaTIbHOCTI 32 TIPUIHATTS PIIICHHS.
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MCUXOJOTO-NMMEJATOTTYHUA AHAJII3 IMIJITOTOBKU MAMBYTHHLOI'O BUMTEJIS
MOYATKOBOI HIKOJIM O AKTUBI3AIII TBOPUOI'O IOTEHIIAJIY YYHIB

Cyuacne cycninecmeo umazae i0 yuumensi yMiHb 6e3nepepeHo GUUmMucs Ons mo2o, wjobd CHpusmu 3a2a1bHOKYIbNYPHOMY,
IHMENEKMYANbHOMY Ma eMOYIUHOMY PO3GUMKY YYHIG, 30KpeMd NOYAMKOBOL WKOU HA OCHOBI (YOPMYBAHHSL Y HUX MEOPHOT AKMUBHOCTT
6 0CBIMHbLOMY NpOYeCi.

V' emammi 30iiicneno ncuxonozo-nedazoziunuil amaniz npoyecy ni020moeKu MAUOYMHIX YYUmMenié No4amko8oi WKOIU 00
axkmusizayii meopuozo nomenyiany yuyuie. Poskpumo nomsamms «TBOpYa aKTUBHICTBY» K CTYIIHb 3aly4eHHA y4HS JO TBOPYOIO
npouecy. Bucsitneno ii cneyughixy, axa nonseac y ocobnusocmsx ii smicmy ma cmpykmypu. Budineno y cmpykmypi meopui éMinHA:
ni3HaBANbHI, NEePemeopPIO8AbHI, YIHHICHO-OPIEHMOBAHT, KOMYHIKamueHi. Poskpumo cymuicmb oceimnvo2o npoyecy y nouamkogiti
wiKoni. 3a3naueno, wo aKxmueizayis meopuo20 NOMeHyiay yuHie y 0C6ImHbOMY Npoyeci 6 NOYamKoGill KoL 03HA4YA€ 60OCKOHANICHHS
3MiCmy ma MemoouKy opeanizayii iLougioyanibhoi abo cniibHol 3 yuumenem i 0OHOIMKAMU MEOPHOT pobomu, wo 3ab6e3newye aKkmueHy
CamMocmiliny YinecnpsaMo6any, MOMuUEo8any OIANbHICIb MONIOOUL020 WKONAPA 3 060N0O0IHHA 3HAHHAMU, cnocodamu ix Hadymms,
nepepooKu ma 3acmocyearHs, 8 X00i SKoi 6i06y8aomvbCs 3MIHU 6 1020 cyO eKmHOMY 00¢6ioi. JJosedeno HeobXiOHicmb onmumizayii
npoyecy nid2omogku MauOymHb020 6yumens NOYAMKOGOI WIKOIU 00 aKmugizayii meopuoco nomenyiany yumie. Busnaueno
0cobaUBOCHI 3MICHY NIO20MOGKU MATOYMHL020 GUUMENS NOYAMKOBUX KILACI8 63aedli | 00 aKmueizayii 0ceimnb020 npoyecy, 30Kkpemd.

Bcmanoeneno, wo ponv euumens novamkogux Kiacie 0COOMUE0 BAMNCIUEA, OCKINbKU 6 MONOOWUX KIACAX 3aKIA0AI0MbCA
NO3UMUEHI MOMUBU, NIZHABAILHI IHMepecU, HABUYKY MEOPYOI OisIbHOCMI, HeOOXIOHI 011 nodanvuwioi oceimu wkoaspa. Hazeawni ymosu
opeanizayii 0ceimHb020 Npoyecy y NOYAMKOSIU WKOII peanizyiomuscs, nepeoycim, 3 ypaxy8anHaM 1020 aKkmuseizayii.

Tlepcnekmueu nooanvuiux 00CHiONCeHb 80a4aEMO y op2aHizayii OUOaKmuuHoi cucmemu NiO20MOBKU MAUOYMHbO2O GUUMEIs
NOYAMKOBUX KIACIE 00 aKmusizayii 0ceimHb020 npoyecy.

Kniouogi cnosa: ncuxonoeo-nedacoiunuii ananiz, npoyec, nid20mogka, MatOymui yuumeinie, 0C8imHii npoyec, akmueizayis,
Mmeopuull NOMeHYia, YuHie NOYAMKOBOI KO
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