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FEMMIPIKALIA OCBITHBOIO MPOLIECY NI YAC BUBYEHHA ANCUUNAIH
NPMPOAHUYO-MATEMATUYHOIO LUMNKNY YYHAMMU 33CO

AHOTALIA

B cmammi susHavyeHo noHAmmesul anapam eelimigikayii, 30kpema y npoueci Has4aHHA y4Hie 33CO, HasedeHO asmMopcbKe ba4eHHs
mpakmyeaHHA 6a308ux mepMiHie. BusHa4eHo cy4yacHuli cmaH po3pobeHHs npobaemu enposadxceHHs eelimigikauii 8 ocaimHili
npoyec. O6rpyHMoBaHo HeobXiOHICMb WUPWO20 8UKOPUCMAHHA 2elimigikayii y Has4aHHI. 3a pe3ynemamamu OyiH8AHHA
YYHI8 HABYAsbHi AOCAZHEHHA 3 memMu «Aa20pummu i NPo2PaMuU» Kpawi 8 mux Kaacax, 0e Ha ypoKax 6ynau euKopucmai
enemeHmu zelimudpikauii. JaHa mema, 8 ceoto Yepay, nepedye BUBYEHHIO MPO2PAMYBAHHA y HACMYMNHUX Kaacax. HagedeHo
MaKox< i nNpu4uHU Mpobsem Moe8’a3aHuUX 3 BUKOPUCMAHHAM 2elmipikayii Ha ypoKax, 30Kpema, ei0CymHicme mexHiYHo20
067100HAHHSA, 8idCymHicmb a0Kanizayii okpemux naameopm moujo.

PopmynioeaHHA npobaemu. 30 ymMosU CMPIMKO20 pO38UMKY Cy4yacHo20 cgimy, o oceimu 8ucy8aromb HOB8i 8UMO2U Uj000 HOBYAHHA i
po3sumky ecebiyHo possuHeHoi ocobucmocmi. [Mpoyec eelimigpikayii ocgimu 00380a5€ 8iOKpusamu Hosi nepcrnekmusu
HABYAHHA YYHI8 HA YPOKAX MPUPOOHUYO-MAMEMAMUYHO20 YUKY.

Mamepianu i mMemodu. BukopucmaHi meopemu4Hi Memoou 00CniOHeHHA: aHAI3, Y3a2anbHEHHSA, CUCMeMamu3ayia HayKo8uX Ma HayKog8o-
memoouyHux Oxcepesn 3 npobaemu O0CAIOHEHHA, AHAAI3 ICHYYUX MOHAMb, M08’A3AHUX 3 MeMOo 00CAIOHeHHA 3a0aa
M100a1bWO20 BU3HAYEHHA MEOPEeMU4HUX 3aca0, yMOYHEeHHs 3Micmy OCHOBHUX MOHAMb, AHAAI3 HABYAALHOI Aimepamypu.

Pe3ynemamu. bysno 30ilicHeHO 8uB4YeHHs Mcuxosa020-nedazo2iyHoi ma Hag4yaneHoi nimepamypu 3 npobaemu docnidOHeHHA ma 3’AC08AHO AK
suceimneHa mema 8 HayKosux mnybnikauyiax. ABmopamu BUKOHAOHO cucmemamusayito mepmiHonoziyHo2o anapamy ma
8UABAEHO CMYMiHb P03pP0bseHHA OaHOT IPobemMu 8 HAYKOBUX OOCNIOHCEHHSX.

BucHoeKu. lelimihikauyia — ye mexHosozia oceimu, AKa WBUOKO po38UBAEMbLCA | MAE 8eaUKUl momeHyian w000 N03UMUBHO20 8nausy Ha
egpekmusHicmb oc8imHbo2o npoyecy. [oceid Haykosyie 3 O0aHoi npobnemu 00380/7€ 3pOb6UMU BUCHOBOK MPO Me, WO
eelimighikauia e ocgimHili disnbHOCMi MA€E NPaAso icHysamu AK iHCMpymeHm, AKUL CrpUse CMBopPeHHIO yMOo8 0718 pOPMYyB8aHHS
Cy4YacHoi 2apmoHiliHo po3suHymoi ocobucmocmi.

K/IKO4YOBI C/IOBA: zelimigikayis, oceima, izposi Memoodu Ha8YAHHSA, MPUPOOHUYO-MameMamu4Hi QucyunaiHu, oceimdili npoyec.

BCTYN

MocraHoBKa npobnemu. Hapasi Halwe cycninbCTBO 3a3HAE 3HAYHMUX 3MiH. Lile 06yMOBNEHO HOBUMM BiAKPUTTAMM HAYKK i
TEXHiIKWU, OHOBNEHHAM 6araTbox cdhep NOACLKOTO KUTTA. TAKUM YUMHOM, CYCNiNLCTBO NOCTIMHO 34iMCHIOE Nepexig Ha HOBMI piBEHb
CBOTO iCHYBaHHA, @ Pa3oM i3 UMM 3'ABNAETLCA HEOOXiAHICTb 3MIHIOBAaTM OCHOBHI COLiaNbHi NpouecK, AKi NPOTiKatloTb Y HbOMY.
ApanTyroTbCa | TPAaHCPOPMYIOTLCA YCi CycnisibHi chepur. Yn He B NepLuy Yepry Taki 3MiHM CTOCYHOTbCA OCBITH.

OCBIiTHI/ Npouec Mae NOCTIMHO NPUCTOCOBYBATUCA A0 HOBMX YMOB QYHKLIIOHYBaHHSA, B 0COBAMBOCTI 3MiHM TOPKHY/IUCA
BMBOPY METOZ,iB | TEXHONOTI B OCBITHBOMY MPOLEC.

Ha cborogHiWwHin AeHb came TexXHONOrii HaBYaHHA [al0Tb MOM/MBICTb MiABULLEHHA AKOCTI OCBITW i 3aCTOCYBaHHA
iHHOBALMHMX MeToAiB B HaBYaHHi. 3a TaKMX YMOB BiabyBaeTbcA i TpaHcHOPMaLLA OCBITHBOIO MPOLLECY: BiAXOAATb Y MUHYy/e
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TPaAML,iNHI MeToAM, 3aCHOBAHI, B OCHOBHOMY Ha TPAHCAALiT 3HaHb, @ Ha 3MiHY iM 3'ABAAIOTbLCA HOBI — 3aCHOBaHI Ha BUKOPUCTaHHI
iHpopMaLiTHO-KOMYHIKaLiMHWX Ta irpOBUX TEXHOIOTI.

Cy4yacHa cMcTema OCBITH 3 KOXKHUM AHeMm yce Binblue NoB’A3ye y4acHUKIB OCBITHbOrO NPoLEecy 3 BipTya/sibHUM NPOCTOPOM
Ta oro enemeHTamu. | Bce bBinblue 3pOCTaE Po/b irop Ta irPOBMX TEXHOJOFIN: NOCTYNOBO BOHM CTAlOTb OAHUM 3 K/IHOYOBMUX
€/1eMEeHTIB OCBITHbOIO MPOCTOPY.

Y ypHani «®opbc» HaBeLEHO HACTYMHi TEXHONOrI, AKi 34aTHI 3MIHWUTKM OCBITY, cepef AKMX: AWUCTaHLiMHA OCBITa,
nepcoHanisauis, reMmidikauin, iHTeEpaKTUBHE HaBYaHHSA, HAaBYaHHSA Yepes Bigeoirpu. Cepes HaBeAeHWUX N'ATU TEXHONOTI YOTUPKU
MOXKHa BigHecTn Ao reimidikauii (JlesuH, 2012).

AHani3 aKTyanbHUX AocaigKeHb. Pi3Hi NpobaemMHi acneKTn BNpoBagKeHHA reimidikauii B chepn XKUTTELIANbHOCTI
NOOUHM, 30Kpema ocBiTHIO, gocnigxyBann O. /1. TkayeHKo (TkauveHko, 2015), A. A. Mutesa Ta . T. Nonoe (MuTteBa&lMonos),
/1. M. CepreeBa (Cepreesa, 2014), nWTaHHA LWOAO BWKOPUCTAHHA KOMM'IOTEPHMX irop B OCBITHIX LiNAX A[0CNIAKEHO
A. M. bepwapackum Ta E. E. AHKo (Bepwaackuin&AHKo, 2016). Teopia i npakTuka reimidikauii npespcrasneHi B poboTax
K. Werbach, D. Hunter, y siKUX HayKOBLj CTBEpAKYHOTb, WO «pO3Bara — HaA3BMYAMHO LIHHWI IHCTPYMEHT ANs BUpiWEHHA
cepio3Hux bisHec-3aBAaHb, MOB’A3aHUX 3 MAPKETMHIOM, MiABULLEHHAM eQpeKTUBHOCTI, iIHHOBALiAMM, 3a/lyYeHHAM KAIEHTIB,
poboToto 3 nepcoHasom Ta cTabinbHUm possutkom» (Werbach&Hunter, 2012). HaykoBi foCniAKeHHA 3acBigyylOTb Te, WO irpy
BMN/IMBAIOTb HA AKICTb HALWOrO XKWUTTA, CTBOPHOOYM NO3UTUBHI emoLii (ONTUMI3M i 4ONUTAMBICTb), @ TAKOXK NOCUAIOIOTbL COLLiaNbHI
BigHOCMHM (Boliko&3eniHra,2020).

MepeBaru Ta npob1emn BUKOpUCTaHHSA reiimidiKalii B akagemiuHoMy KOHTEKCTi A0CNiAKyBaAm B cBOIN poboTi S. Caball Ta
R Claris (Caball&Claris, 2016). NMpu epeKTMBHOMY BUKOPUCTaHHI enemeHTiB reimudikalii MOXKHa yA0CKOHANIUTU HaBYaibHe
cepeposuue 33CO Ta cnpoeKTyBaTh Npodini y4HiB TakK, WO6 yTBOPUTU FPynu, NPU LbOMY BUKOPUCTATU TAKTUKY A/15 NOAA/NbLLIOIO
CTBOPEHHA CMiIbHOI KOMaHAM.

Haykosui D. Aseriskis Ta R. Damasevicius B cBoemy gocniaskeHHi (Aseriskis&Damasevicius, 2014) noKasyoTb K moaeni 3
KOMN'IOTEPHUX iIrOP MOXHa BMKOPUCTATWM Ha MPaKTULi (L0 € CYTTEBUM ANSA HABYAHHA YYHiB). [NA UbOro BYEHi NPOMNOHYIOTL
[OCNIANTU HalbiNbWw TUNOBI WaboHW, WO BUKOPUCTaHI B CUCTEMAX Ae HanaBHI enemeHTU reiimudikauii, Ta onucaTty Ui wabnoHm,
BMKOPUCTOBYHOUM iIHCTPYMEHTU MOAENOBAHHA.

AsTopu B. /1. By3sbKo Ta tO. B. E4kano (by3bko&Eukano, 2017) Ha OCHOBI NPOBEAEHOrO aHani3y HanpAMKiB reiMmidikauii
OCBITU MPOMOHYIOTb 33aCTOCOBYBATW irpoBi TEXHOORT Ha YpPOKax y AKOCTi 3acoby popmyBaHHA Ni3HaBa/lbHOTO iHTepecy A0
HaBYaHHA, BUKOPUCTOBYIOUYM OHNAWH-CEpPBICH.

1. M. NaseHko (MaseHKko, 2018) TpakTye rermidikauito AK npouec, Wo Yy BiNblIOCTi CMMPAETLCA HA BUKOPUCTAHHSA
iHbOPMaLIMHUX TEXHOOTIN | po3ymie Mig, AaHUM TEPMIHOM BUKOPUCTAHHA NPW HaBYaHHI KOMMN'OTEPHWX irop i OHNalH-BNPaB 3
BUKOPUCTAHHAM Pi3HOMAHITHMX cepBiciB.

Ha ocHoBi pe3synbTaTtiB nposegeHux adocnigxeHb Haykosui O. B. Tpiwyk, H. M. ®ironb ta H. C. Bonuk BM3HauaoTb
reMmidikauilo AK HOBITHIN MeToA, AKMN MAE MOTYXKHWI MOTeHUian i 34aTHWIA 3aNy4MTM YYACHMKIB OCBITHBOFO Mpouecy Ao
peanbHUX XUTTEBMX CUTYaLii Ta MOTUBYBATM iX Ha MeBHi 4ii i 6axaHHA NpW 3aCBOEHHI 3HaHb (Tpilwyk, Pironb&Boaunk, 2019).
TakoX, Ha AYMKY aBTopiB, rermidikalyia cyTTEBO BiAPI3SHAETLCA Bif iHWKNX irpoBMX GOPM POOOTM CBOEKD HAMPABAEHICTIO Ha METY,
noB’A3aHy 3 PeanbHoo AiANbHICTHO.

AIK nokasye coujonoriyuHe pocnigxeHHa TNS, iHTepHeT BiggiaytoTb 82 MAH YONOBIK, WO NPUOBAN3HO CKnagzae 66%
HaceneHHA YKpaiHu y Biui 12-64 pokis, a B CnonyyeHunx LLtatax Amepukun go 2014 poky 91% HaceneHHs y Biui Big 2 oo 17 pokis
NPOBOAUTL Y KOMN'IOTEPHUX irpax He meHLwe 1 rognHu Ha aeHb (benkuH, 2016).

Merta crartTi. BM3HAUMTWM MNOHATIMHUI anapaT, YTOUYHMUTM 3MIiCT OCHOBHWMX MNOHATb, LLO CTOCYIOTbCA BUKOPWUCTAHHA
reimidikauii B 0CBiTHbOMY NPOLECi Mg, Yac BUBYEHHA NPUPOAHUYO-MATEMATUYHUX SUCUMMNIH, HAZATU peKomeHAauil woao
3aCTOCYyBaHHA reiMmidikauii Ha ypokax y 33CO.

METOAM AOCNIAKEHHA

36ip, BUBYEHHSA, aHANI3 Ta cMcTemaTM3alia iHbopmaLii NPo NowMpeHHA Ta BNPOBaAKEHHA relimidikauii Ak ogHoro i3
CYY4aCHWUX iHHOBALIMHUX MeToAiB Y HaBYaHHi, NPOAHaNi3yBaTM MOHATTEBMI anapaT Ta METOAMKM BUKOPUCTAHHA rerMmidikauii
ocsitn y 33CO. Mpu nNpoBeAeHHI AOoCNiAKeHHA 6yayTb BMKOPWUCTaHI Taki eMnipuMyHi MeToAu: AiarHOCTMYHI (aHKeTyBaHHA,
onuTyBaHHA, iHTepB’to, 6ecifga) — ANs BU3HAYEHHA HaNPAMKY 3aLiKaBAeHOCTI y remidikaLii Ha ypoKax BUMTENIB Ta YYHIB.

PE3Y/IbTATU AOCNIAXKEHHA

3 MeTol [OoCNiAXKEHHs Npobaemn BUKOPUCTaHHA rerimidikauii B OCBITHbOMY MpoOLeCi HeobXiAHO 3A4iCHUTU aHani3
HAYKOBMX JOCNiAKeHb Ta NybnikaLii 3 AaHOT TeMaTUKKM, BU3SHAYUTU OCHOBHI NOHATTA. Ha OCHOBI MpOBeAEeHOro aHasi3y icHytYoi
TePMIHONOTIT CNif, yTOYHUTU 3MICT OCHOBHUX MOHATb rermidiKaLii Ta MOXKIMBOCTEN ii BUKOPUCTAHHA Ha YpPOKax NPUpPOAHUYO-
matemaTuyHoro unkay y 33CO.

Ha aymKky €. B. KoHgpaluosoi, reiMmidikauis aBnse co60t0 BUKOPUCTAHHSA irPOBUX e/1eMEHTIB i MeToAiB irpoBOro Au3alHy
B HEirpoBMX KOHTEKCTaX; 3aCTOCYBaHHA MNiAX0AiB, XapaKTepHUX A/1A KOMM'IOTEPHUX iFOp HEeirpoBMX MPOLLECIB 3 METOID 3a/ly4YeHHA
KOPMCTYBauiB, NiABULLEHHS iX aKTUBHOCTI B pilleHHA NPUKAAAHMX 33434, a0 BUKOPUCTaHHA NPOAYKTIB i NOC/Yr cnoXusadamu. B
OCHOBI revimidikaLii nonArae aHanis NoBeAiHKM KOPWUCTYBaya, a TaKOX METOAO/OriA NPaBUAbHOI MOTUBALLT, AKa BUXOAMTDL i3
aHanisy TMNoBoOi NoBeAiHKM AaHoi NtogmHun (KoHapawosa, 2017).

MoAibHi TexHonorii 403BONAIOTL BPAaxoByBaTU 0COBAMBOCTI CNPUINHATTA Ta 06p06KM iHbOopMaLii yuHIB (LUBUAKKMIA A0CTYN
[0 iHpopmauiji, BapiaTUBHICTb 1i BMKOPUCTAHHA, iIHTEPaKTMBHICTb, BidyasbHa nogaya iHpopmauii), ix iHTepecu (aganTumsHi,
iHAMBIAYaNbHi OCBITHI TpaeKTOPII), epeKTMBHO BUBYA0BYBATM NPOLLECH KOMYHIKaLLT (MexaHi3MM LWBWAKOIO 3BOPOTHOrO 3B'A3KY Ta
BHYTPiLWHbOrPYNOBOro CNiNKyBaHHA), NiABULLYBATU piBeHb MOTUBAL,iT y4HIB i T. 4.(Akyenos& ManaHuHa, 2019).
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O. H. leBiHa dopmyntoe 1ioro poboye BM3HaAUYEHHA rermidiKaLii AK: «Le uifecnpAmMoBaHUiA i CBiZOMMI NPOLLEC PO3BUTKY
YYHEM YMiHb, @ Came, aHani3yBaTu, CMHTE3yBaTK, NOPIBHIOBATK, y3ara/ibHOBATH, KNacudikyBaTK B NpoLLeci HaBYaNbHOI AiANbHOCTI
Ha OCHOBI BHYTPILIHbO 3HAYYLIMX YCTPEMIIHb i 30BHILLHIX BNAMBIB» (/leBnHa, 2012). Pe3ynbTaTomM CaMOpPO3BUTKY BBaAXKAETLCA
nosea BiANOBIAHUX 3MiH B NOTPeboBO-MOTUBaAL,ilHIN cdepi, 0BONOAIHHA HEOBXiGHUMM PO3YyMOBUMMMK OMepaLlifsmn, PO3BUTOK
KpeaTMBHOCTI, Ni3HaBa/bHMX YMiHb, OPi€EHTaL,ii Ha 3arabHONOACHKI Ta 0COBUCTICHO 3HaYyLLi WiHHOCTI.(/leBuHa, 2012).

Takox, 3a BM3HauyeHHAM npodecopa K. Werbach 3 yHiBepcuteTy MeHcunbBaHii, «reimidikauis — Lue BUKOPUCTAHHSA
e/leMeHTIB rpu Ta irpoBMX TEXHIK Y HeirpoBomy KoHTeKcTi» (Werbach&Hunter, 2012). Tob6T0o, MOXHa cKa3aTu, LWo rermidikauin
CNpUAE NPOABJIEHHIO 3aLLiKaBAEHOCTI Ta 3a/ly4eHOCTi «rpasua». JJOCUTb CXOXi MeXaHi3MM aKTMBHO PO3BUBAIOTb Pi3HOMAHITHI
cepsicu Ha 3pa3ok Foursquare, Samsung Nation, Microsoft Language Quality GameTa iHwi (Mutesa&Monos).

Y ctatTi O. M. boiiko Ta 0. O. 3eniHra 3a3HayatoTb, WO reMmidikaLia B OCBiTi — Le Npouec NOWNPEHHSA rPU Ha pisHi chepun
OCBITW, AKWIA [03BONIAE PO3MNAAATU TPy i AK METOA, HaBYAHHA Ta BUXOBAHHS, i AK GOpMy BUXOBHOI poboTH, i fIK 3acib opraHisauii
uinicHoro ocBiTHboro npotecy. CnekTp 3acTocyBaHHA revmidikauii B OCBiTi 4OCUTb LWMPOKUA, LLO [03BOASE FOBOPUTU MPO
nepcnekTUBY Liei TexHoorii Ta ii enemeHTiB (Boliko&3eniHra, 2020).

TaKMM YMHOM, 3ayBaXKMMO, WO rerimidikalia — e BnpoBagKeHHA KOMN'IOTEPHUX irop, CaiTiB Ta iX e1eMeHTIB y Ti npouecu
i cMcTeMu, AKi NepLIoYeproBo He Masiv Ha MeTi BUKOPUCTAHHA irpOBMX KOHTEKCTIB.

[na Toro, wob npoBecTn aHani3 BNPoBagKeHHsA reimidikauii y cydacHy OCBIiTY, C/ig BUOKPEMUTU AEAKi il MOXKAMBOCTI, a
TAKOX CUCTEMATM3YyBaTW BXe HaABHWUMA [0CBif BUKOPWUCTAHHA irPOBMX METOAIB Ta irop NpuW BUPILLEHHI OCBITHIX 3aBAaHb.
BuKopucTaemo TMnonorito, 3anponoHosaHy N. Whitton (Whitton, 2009), ska po3nogainae ocBiTHi rpy He Mo BHYTPILWHI CTPYKTYpi
Ain rpasuis, a no cneundiyHomy bopMyBaHHIO OCBITHbOro npocTopy (benkuH, 2016):

1) BUKOPUCTaHHSA KOMEPLLMHUX PO3BaKabHUX irop;

2) moamodikaLia icHytoumnx irop;

3) BUKOPUCTAHHA KOMEPLLIMHUX PO3BMBAKOUNX irop;

4) BUKOPUCTAHHA BipTya/ibHUX CBITiB;

5) cTBOpeHHs irop Ha 3aMOB/EHHS;

6) CTBOPEHHS irop BUMTENAMM Ta YUHAMM.

BukopwucToBytouM AaHy TMnonorito, 6yno NnpoBeaeHO ONUTYBaHHA cepes YYHIB Ta BUMTENiB 3araibHOOCBITHIX 3aKnaais 3
METO BU3HAYUTU piBeHb 3aLLiKaBNAeHOCTi y reiimidikauii Ha ypoKax. 3a Moro pesynbTaTaMy MOXKHa BiAMITUTH, WO 3 BIKOM Yy Y4YHiB
3MEHLYETbCA iHTEPEeC A0 NPOCTOI rPU Y Pi3HOMaHITHI KOMN'OTEPHI irpK, i NpU LbOMY 3POCTAE 3aL,iKaBNEHICTb Y 3MiHI AeAKuX irop
Ta CTBOPEHHI BIACHUX NPOAYKTIB.

Pe3ynbTaTu onNuTyBaHHA NpPEACTaBAEHi Yy MNOPIBHANbHIN Aiarpami (puc.1l). Y onuTyBaHHi B3AAM Y4Hi Ta BuWTeni
KpuBopi3bKoi 3aranbHOOCBITHLOI WKoau |-l ctyneHiB N2 61 KpuBopisbKoi micbKoi pagyu OHinponeTpoBcbKoi obnacTi: 5-A Knacy
(30 yuHiB), 6-A knacy (23 yuHi), 6-b knacy (20 y4His), 7-A Kknacy (19 yuHis), 7-b knacy (20 y4His), 8-A Knacy (22 y4Hi), 8-b Knacy
(23 yuHi), 9-A knacy (30 yuyHiB), 10-A Knacy (23 yyHi) Ta yuuTeni (3aranbHoto KinbkicTio 15 4onosik), cepes Akux 10 yuutenis
cepeaHboi Ta CTapLoi 1aHKK, 5 yumTeniB NOYaTKOBOI LWKOAW. 3arasibHa KiNbKiCTb pecnoHAeHTiB cknana: 210 yyHis Ta 15 Buntenis.

90%  85%

80% 70%
[
70% 64% 60%
60% 55% 54%
50%
35% 36% 35%
40% . 30% 30% °
30% 25% 21% 24%
20% 15% 1% 12%
10% l 6% .
0% |
BukopuctaHHa Mopudikauin BukopuctaHHA BukopuctaHHsa CtBopeHHA irop Ha  CTBOpeHHsA irop
KOMEpPLiAHNX icHytoumx irop KOMepLiAHNX BipTYya/IbHUX CBITIB 33aMOB/IEHHA BUNTENAMM 3
poO3BarKanbHUX irop po3BMBaOYMX irop YYHAMM
M Y4Hi 5-7 knacis M YyHi 8-10 knacis Buuteni

Puc. 1. NopiBHANbHA Aiarpama HaNPAMKY 3aLiKaBAeHOCTi y reiimidikauii Ha ypokax

FoBopAYM came Npo rerimdikalito Ta ii enemeHTV Ha ypoKax y 3aKk/laax 3araibHoi cepeHboi OCBITU, MOXKHa BiAMITUTH,
LLLO HalyacTiwe TaKi MeToan BNPOBAAKYIOTb 33 AONOMOroto Beb-pecypcis UM cepsiciB. MoXKHa BUAINUTY LeKibKa NONyAapHUX
MaliaHuymKiB 4N peanisaLii remidikaLii B oCcBiTHbOMY Npoueci, a came:

— Alice (https://www.alice.org/), Scratch (https://scratch.mit.edu/), Cryaia Koay (https://studio.code.org/) — oHnaiH
cepenoBuLLa A4 BUBYEHHA OCHOB aNropuTmisaLii Ta nporpamysaHHs y irposux ¢opmax;

— CodeSchool (http://codeschool.uzhnu.edu.ua/) — cepsic HaBY4aHHA NPOrpPamyBaHHIO 3 efleMeHTaMm reimidikaLii;

— Mathletics (http://uk.mathletics.com/) — oOCBiTHI calWT ANA WKONAPIB, CNPAMOBAHWIA Ha 3a/lyyeHHA AiTel A0
MaTeMaTUKM Yepes irpu Ta 3MaraHHs;

— Kahoot! (https://kahoot.com/) — 6€3KOLWTOBHWI OHNANH-CEPBIC A4/19 CTBOPEHHA IHTEPAKTUBHMX HaBYa/IbHUX irop;

— LinguaLeo.ru (https://lingualeo.com/ru) — Likasuit i epekTMBHMIA CNOCI6 BUBYEHHSA IHO3EMHUX MOB;
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— MinecraftEdu (https://www.minecraft.net/) — ue oHNaNH-CUMYNATOP, B AKOMY rpaBL,i MOXYTb CTBOPtOBaTU 3 610KiB
irpoBi CBiTK, @ TAKOXK B3AEMOAIATU 3 IHLLIMMM rPaABLAMM, aKTUBHO 3aCTOCOBYETLCA Y HAaBa/IbHOMY NPOLLECi;

— WorldofClasscraft (WoC) (https://www.classcraft.com/) — 6e3KowWwToBHa irpoBa naathpopma, Lo BigHOCUTLCA 40 chepu
NPOEKTyBaHHA HaBYaHHA. Lle OCBITHA pO/sbOBa OHNAMH-TPa. YNPaBAA€E rpoto BuMTeNb (MalicTep), BiH e po3aae 6ann 3a pisHi
[OCATHEeHHA (BUKOHaHHA 3aBAaHb, BiANOBIAi HAa NUTaHHA). MepenbavaeTbca cMCTEMA iITPOBMX 3a0X04EHb i MOKapaHb;

— Onknin IntepHet Jlic (http://www.wildwebwoods.org/) — rpa-nofopo Ans HalMMeHLWWX KOPUCTYBadiB mepexi
IHTEpHET, AKa nepenbayae BMKOHAHHA PI3HOMAHITHMX 3aBAaHb Ta KBECTiB, Y NPOLECi AKMX BiabyBaeTbCA 3aCBOEHHA MpPaBua
6€3nNeYyHOro KOPUCTYBaHHA MEPEKEID Ta 3aCTOCYBAHHA LMX 3HaHb HA NPAKTUL,.

30Kpema, BUAIIMMO NpegMeT, AKUI Ha BaraTbox ypokax nepenbayae BUKOPUCTAHHA reiMmidikauii, came, iHbopmaTuKy.

BinblWicTb NiAPYYHUKIB 3 IHPOPMATMKM NPOMOHYE BUKOPUCTOBYBATU CEPEAOBULLE NPOrPaMyBaHHA ana aitein CKpeTy, sike
MOXKHa BCTaHOBUTM Ha MK abo 3aiTK Ha caiT i NpautoBaTh OHNANH. Haxanb, aHWit NporpamMHmii NPOAYKT WiKaBuii y 6inbwocTi
CBOI/, YYHAM, fAKi BKe MatoTb AOCBiA4 PoBOTU 3 aNropuTMamM, OCKIIbKM YacTile y4yHAM He ay»Ke nogobaetbca cTBOpHOBATU
HeBeIMYKi NPOCTi NPOrpamu, AKi 3MyLIYBaTUMYTb NepPCOHaXKa NPOCTO PyXaTUcA, a A5 Toro, Wob cTBOPUTKM BiNbl-MeHLW cKAagHy
rpy, NOTPiGHWUI AOCBIT pO6OTH 3 aNrOPUTMaMMK.

[o Toro x 6inblicTb YYHIB cepegHbOI NaHKM BiAAalOTb NepeBary NepcoHanisoBaHWM irpam Ha 3pa3oK Minecraft, Tomy
BMKOPUCTaHHA HAa ypoKax cepeaosuuia CKpeTy NocTynoBo BTpayae NpmBabinBicTb 415 YYHIB.

Buxopom 3 gaHoi cMTyalii cTaB o4uH i3 Beb-pecypciB, HaBegeHUX BuLLe, a came — Ctyais Koay.

[aHuit pecypc nepenbavyae AK HaBYAHHA ANrOPUMI3aLLT, TaK i MOMKAUBICTL rpaTM y 3HAWOMI irpu 3 BUKOPUCTAHHAM
anropuTmie. CalT NPOMOHYE AeKiNbKa KypCiB 3 Pi3HO KiNbKICTIO i CKNAAHICTIO 3aBAaHb, AKi CNPAMOBAHI Ha HaBYaHHA Y4HA
BMKOPWUCTOBYBATM Pi3HOMAHITHI anropuTMiUHi CTPYKTYpU B irpoBivi popmi. YacTile 3a BCce repoAmM TaKuUX irop cTatoTb 3HaOMi
LiTAM NepcoHaxi 3 irop i MyabTdinbmis, Wo 36inblIYE iHTEPEC YYHIB 40 HAaBYa/IbHOrO MaTepiany.

[ns y4yHiB, AKi BXXe MatoTb A40CBIA4 poboTH 3 anropuTMamm y BUrna4i 610KiB, NPONOHYHTLCA FOTOBI irpy, Y AKUX NOTPIGHO
KepyBaTW MepcoHaXKem, BUKOPUCTOBYIOUM CBOT 3HAHHA Ta YMiHHA. Came A0 TaKMX HaBYa/NbHUX irop YYHi NPOABAAIOTbL CTiiKUIA
iHTepec, OCKiNIbKK1, HAaNpUKNaga, cepes 3anponoHOBAHOIO Ha AAHOMY CaWTi MOXKHA 3YCTPITU BIATBOPEHY YaCTUHY irpoBOro CBIiTYy
Minecraft, 3 AakMm 3Hallomi maiixke yci. KepyBaTu nogibHMm nepcoHa)kem, NPOXoAAYU PiBHI i BUKOHYHOYM 3aBAAHHA, AKI
nepenbayaloTb BUKOPUCTAHHA anrOPUTMIYHUX CTPYKTYP, AOCUMTb MPOCTO i LiKaBo, A0 TOro X BiNblWicTb AiTel cnpuiimae Take
HaBYaHHA came fAK rpy.

TaKkoX, Ana HabyTTa i NPAKTMYHOrO 3aCTOCYBaHHA 3HaHb 3 aNrOPUTMI3auii i NporpamyBaHHA MOMHA 3anpPONOHyBaTU
pecypc Bnokni (https://blockly.games/). Ha nepwwii nornag moke 34aTucA, WO AaHWMI pecypC pPO3paxoBaHWUM Ha YuHiB
NOYaATKOBOI LUKOAM, OCKIZIbKM MICTUTb AyXe MNPOCTi 3aBAAHHA, @ TAaKOX AeAKi irpy MICTATb 3MICTOBI JiHii IHWKWX NpeagmerTis:
MaTeMaTWMKU, NPMPOA03HABCTBA TOLO.

Cnpasa B ToMy, WO 6inbWwicTb NoAibBHUX Nporpam i pecypcis NPOMOHYIOTb BMBYEHHA MPOrpamyBaHHA ANA AiTei Ha
NPUKNa4i pisHOKONbOPOBUX BNOKIB, AKI NOEAHYIOTHCA MiXK CODOIO, AK LWIMATOUKM Na3iB, WO HiNbll KOPUCHO i LjiKaBO yYHAM 2 — 6
Knacis, ane He 6inblu cTapwmm gitam.

OfHak, MpauloyM 3 aHUX Pecypcom Yy MNoAasnblIOMY, BUABUIOCH B MPOLLEC CMOCTEPENKEHHA, WO WOro MOXHa
BMKOPWUCTOBYBATM Nif, Yac NPoBeAEHHA YPOKIB He TiIbKM 3 MONOALWNMM YYHAM, ase 1 3i CTapLoKNacHUKam. HaBegemo gekinbka
irop, fAKi, 3gaBanoca 6, CTBOPEHI ANA TUX, XTO TiZIbKW NOYaB OMaHOBYBATU a/ITOPUTMM Ha 6a30BOMY pPiBHi. Ane BXKe MicNs BUKOHAHHSA
NnepLworo i HalnpocCTiWOro 3aBAaHHA BUABMIOCA, WO MNICAS YCMNIWHOrO AOCATHEHHS METW Ha eKpaHi 3’ABASETbCA BiKOHUE 3
LEeKiNbKOMa aHaNnoriyHMMM KOMaHZaMKW Ha MOBI NporpamyBaHHA JavaScript Ta iX NpaBuAbHUM CUMHTAKCUCOM A5 NOAANbLIOTO
BMKOPUCTAHHA. TaK MicnA BMKOHAHHA 3aBAAHHA, AKE MAE Ha MeTi Ma/lloBaHHA KBaApaTy 3acobamu anroputmisauii, yyHi
OTPUMYIOTb AHANOTIYHMI 3aBAAHHIO NPUKAAZ, 3aMMCy NPOCTOrO UUKAY Ha MoBi JavaScript. TaKMM YMHOM, YUYHi MatOTb MOMKNUBICTb
BMBYATM KOMAHAM AaHOI MOBM NPOrpaMyBaHHA NPOCTO rpatodn y 6inbl NpocTi irpu po3milleHi Ha gaHomy pecypci. Haibinbly
nonynapHicte Bnokni mae y TMX yuHiB, AKi B 0COBNMBOCTI 3aLiKaBaeHi BUBYEHHA BeH-AM3aliHY Ta MOro eNleMeHTiB.

Po6oTa yyHiB 3 BMLLE 3a3HaYeHUMM |HTEPHET NAaTPopmMamm, CUCTEMaMM Ta pecypcamm 3Ha4yHO 36inblumna eGpeKTUBHICTb
BMBYEHHA TeMU «ATOPUTMM i NPOrpaMmy», y4Hi noYann NposssaTK binblue iHTepecy A0 NpeaMETY i 3HAYHO aKTMBHILLE NoYanu
npautoBaTv Ha ypokax. MopiBHAHO 3 nonepesHIMU KAacamu, y4Hi oTPUMANM Buwmit 6an 3a NiLCYMKOBE OLiHIOBAHHA 3 TeMy i
3MOT/IM Kpalue BNopaTuca 3 iHAUBIAYaIbHUMU NPOEKTaMMU MO TEM.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

MpoBeaeHe AOCNIAKEHHA MOKA3ye, WO € pi3He TpPaKTyBaHHA MOHATTA reimidikauii, 0ocobiMBO KOAWM Le CTOCYETbCA
OCBITHBOTO NpoLiecy. Buxoaaumn 3 Toro, WO po3ymitoTb Mig, UMM TepmiHOM, ByAyTb 3MiHIOBATUCh i CMOCOBM NOro BUKOPUCTAHHA.
MpoTe 6inbLWicTb HaYKOBL,iB Y CBOIX pobOTaXx AiMLLIM BUCHOBKY, WO rermidikauia — e npouec BNpoBagKeHHA KOMMN IoTEPHUX irop
y Heirpose cepegosuuie. TaKMM YMHOM, aHaNi3 NCUXONOrO-NeaaroriyHol, HayKOBOI Ta HAaBYabHOI /liTEPaTypn, @ TaKOXK NEBHUX
[OCNiAXKeHb B 06/1acTi irpoBMX OCBITHIX TEXHONOFN i BUKOPUCTAHHA reimidikauii B OCBiTi AaE Ham niacTasy po3rnaaaT
reMmidikauilo AK neaaroriyHy Karteropito, nNi4 AKOK PO3YMIETbCA 3aCTOCYBAaHHA B HABYaHHI MigXo4iB, XapaKTepHUX Ans
KOMN'tOTEPHUX irop, 3 MeTO MiABULLEHHA MOTMBALLT YYHIB | CTBOPEHHA YMOB A8 IX CAMOPO3BUTKY Ha OCHOBI BUKOPUCTaHHSA
cueHapiiB, CLEHapPHUX eneMeHTiB (BipTya/ibHi HaropoAM, CTaTycu, OKyAApK), irPOBOT CTETUKM, COLLiabHOI B3aEMOZIT i 3BOPOTHOrO
3B'A3KY Bif, TOr0, XTO HABYAETLCA, WO 3abe3neyye MOXKANBICTb AMHAMIYHOI KOPUTyBaHHA NPOLECY HAaBYaHHA, a TaKOX 3p0butn
BMCHOBOK MpPO AKICHY 3MiHYy iHGOPMALiMHO-OCBITHBOrO CepesoBMLIA LIKOAM Ha PiBHi BCiX il KOMMOHEHTIB Nif BN/IMBOM
iHCTpymeHTiB reiimidikauii. MosaBa HaBYaNbHUX IrPOBMX L0AATKIB Ta CepPBiCiB 3MiHIOE NeAaroriyHy NosuLilo BUMTENA i CTBOPHOE
YMOBU 411 CAMOPO3BUTKY Y4HiB B iHbOopMaLiMHOMY cycninbcTsi (BaHHbIX, 2017).

OT)Ke, MOXHA 3a3HAYUTU, WO BMKOPWUCTAHHA BiNbLWOCTI irop Moke 3pobuTKM OCBITHIN Npouec 6inbll PisHOMaHITHUM,
LiKaBUM | KOPUCHMM AR CY4aCHOTO NOKOANIHHA y4HiB. MpoTe, reimidikaLia NOKM He AOCTAaTHLO NOLWMpPEHA Y BUBYEHHI BinbloCTi
LUKiN, | MOX/IMBO, NPUYMHM NOB’A3aHI 3 HEAOCTATHIM OCHALLEHHAM LWKiN. He KOXKeH yuyuTesb Ha ypoLi Mae 3Mory HagaTu yyHesi
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[OCTYN 40 KOMM'l0Tepa 3 BUXOAOM A0 Mepexi IHTepHeT, Wwob BUKOpUCTaTK NpUHUMNK reiimidikauii nig yac BUKNagaHHaA. TakoxK
icHye npobaema noKanizauii 6inblwocTi naatdopm i nporpam, AkKi fatoTb 3MOTY BUKOPUCTOBYBATH irpy B HaBYasIbHOMY NPOLLECI.

OAaHaK, BUKOPUCTAHHA AEKiNbKOX CepBiCiB A4ano 3MOry BigMITUTU NiABULLEHHA iHTepecy Y4YHiB A0 BMBYEHHA TemMu
«Anroputmu i nporpammy», Ginblwe edekTMBHE 3aCBOEHHA 3HaHb Ta GOPMYBAHHA YMiHb | HABMYOK POBOTM 3 aNropUTMamMm. YuHi
cepefiHboi WKOAN Manu 3MOry O3HaMOMMTUCA Yepe3 MPAKTUYHY Ta irpoBY AiANbHICTb 3 eNemMeHTaMW MOBM MpPOrpamyBaHHA
JavaScript, Lo cTaHe KOPUCHUM A/1A HUX Y MalibyTHbOMY.

OT)Ke, MOMKHA BBaKaTu relimidikauilo ycnilwHUM cnocobom opraHisauii OCBITHbOrO Npouecy, SKWUKA NPU BUBYEHHI
OUCUMNAIH NPUPOAHUYO-MATEMATUUYHOIO LMKAY MA€E MeBHUW MNefaroriYyHMi NoTeHuian, a 3HauuTb, reimidikalia OCBiTHbOro
npouecy A03BOAE NiABUWMNTM PiBEHb aKTUBHOCTI YYHIB NPU BUBYEHHI HaBYaIbHOrO MaTepiany, ebeKTUBHICTb 3aCBOEHHA HOBUX
3HaHb Ta HabyTTA YMiHb | HABUYOK, sIKi ByayTb 6a30BUMM NPU BUBYEHHI BiNbLI CKNAAHUX TEM.

BinbWicTb cy4yacHWX Nigpy4YHUKIB 3 iIHGOPMATUKM He MICTATb MNOCUIaHb HA Pecypcu, Ae BUKOPUCTOBYHOTbCA irpu ana
HaBYaHHA, a NPOMNOHYIOTb BUKOPUCTOBYBATK cepegosumile CkpeTy. Jlvwe y AeKinbKox NigpyvyHMKax Ana 5-x i 6-x Knacis HaABHi
pekomeHAaLii 4NA YYHiB BiaBiAaTV calT Baokni. Tomy B AKOCTI NepCneKkTUB NoA4aNbLOro AOCNIAXKEHHS MOXKHA 3a3HAUYUTK aHani3
ICHYIHOUMX XMaApHMX CEPBICIB Ta PECypCiB, AKi MOXHa BMKOPUCTATM K efleMeHTU reimudikauii nig yac BUBYEHHA AUCLMNNIH
NPUPOAHNYO-MATEMATUYHOTO LMKAY y4YHAMM 33CO.

TaKO B AKOCTi NepCrneKTMB NoAabLUNX PO3BiAOK MOXHA BKA3aTU YKIa4aHHA peKOMeHAaL,i o040 BUKOPUCTAHHA irpoBUX
pecypcis i nporpam B pamKax iHpopmaTuKu ana 2-6 Knacis nig yac BUBYEHHA TEMU KANITOPUTMU | NpOrpamm».
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GAMIFICATION OF THE EDUCATIONAL PROCESS DURING THE STUDY OF DISCIPLINES
OF THE NATURAL AND MATHEMATICAL CYCLE BY PUPILS OF IGSE
Maiia Marienko
Institute of Information Technologies and Learning Tools of NAES of Ukraine, Ukraine
Irina Borysiuk
Kryvorizka Secondary school I-11l levels No 61 of Kryvyi Rih city council of Dnipropetrovsk region, Ukraine

Abstract. The article defines the conceptual apparatus of gamification, in particular in the process of teaching pupils IGSE, the author's vision of

the interpretation of basic terms. The current state of development of the problem of the introduction of gamification in the
educational process is determined. The necessity of a wider use of gamification in education is substantiated. According to the results
of pupils' assessment, educational achievements on the topic of "Algorithms and programs" are best in those classes where elements
of gamification were used in lessons. This topic, in turn, precedes the study of programming in the following classes. The reasons for
the problems associated with the use of gamification in lessons, in particular, the lack of technical equipment, the lack of localization
of individual platforms, etc. are also given.

Formulation of the problem. Given the rapid development of the modern world, new requirements are put forward for education in terms of

learning and the development of a fully developed personality. The process of gamification of education allows opening new
perspectives for teaching pupils in the lessons of the natural-mathematical cycle.
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Materials and methods. Theoretical research methods used: analysis, generalization, systematization of scientific and scientific-methodological
sources on the research problem, analysis of existing concepts related to the research topic to further define the theoretical
foundations, clarify the content of basic concepts, analysis of educational literature.

Results. The study of psychological, pedagogical, and educational literature on the problem of research was carried out and clarified as a topic
covered in scientific publications. The authors systematize the terminological apparatus and identify the degree of development of
this problem in research.

Conclusions. Gamification is a technology of education that is developing rapidly and has great potential for a positive impact on the effectiveness
of the educational process. Analysis of the literature, in particular, the experience of leading scientists on the problem allows us to
conclude that gamification in educational activities has the right to exist as a tool that helps to create conditions for the formation
of a modern harmoniously developed personality.

Keywords: gamification, education, game teaching methods, natural and mathematical disciplines, educational process.
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