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3APYBIXXHUI A0CBIA HABYAHHA OCBITHbOT POBOTOTEXHIKK

AHOTAUIA

Y cmammi po3ansaHymo 3apybixcHuli 0oceid Ha8YaHHA 0C8iIMHbLOI pO6oMoOmMexXHIKU 8 3aKAadax ocsimu, a makox 00ceio Nid2omosKu e4yumenis
pobomomexHiKu. onyaapHicme 0csimHboi pPo6OMOMexXHIKU NMo8'A3aHA i3 PO3WUPEHHAM Cghepu 8UKOPUCMAHHA pobomie.

@opmyntosaHHA npobaemu. Cmpimkuli po3sumok pobomomexHi4HoiI 2any3i cnpu4uHAe nompeby 8 nidzomosuyi 8i0N0BIOHUX K8asigikosaHux
haxisyie, OCKinbKU 6xe 3apa3 iCHye HaeanbHa nompeba y creyianicmax 3 po3pobKU, KOHCMPYHOBAHHA MA MPO2PAMYSAHHA
pobomie. Lle cnpuse 3pocmaxHIo nonyaapHocmi pobomomexHiku K 0c8imHb020 mpeHdy 8 YkpaiHi ma cgimi. [ edpekmugHo20
8MpPoBaOHEHHA 0C8IMHbLOI pobomomexHiKU y Hae4yanbHull npouec 8 YKpaiHi 8awiusum € esus4eHHs 3apybinHoz2o 00ceidy ii
HABYAHHA y4Hi8 ma nidzomosku malibymHix 8yumesie pob6omomexHiku.

Mamepianu i memoou. Y npoueci 00CniOHeHHA 8UKOPUCMO8Y8AAUCL MAKi Memoou O0CNiIOHEHHA, AK cucmemHull aHani3 Haykoeux i
mMemoOu4HuUx Oxcepen 3 npobsaemu 00CniOHeHHs, aHani3 nonyaapHocmi pobomomexHiKu AK NPuKaadHol 2asay3i ma oceimHb020
mpeHOdy, NopieHAHHA 3apybiXHUX HABYANBHUX MPO2PAM 3 0C8IMHLOI PO6OMOMEXHIKU 8 3aKAa0aX WKifbHOI, No3awkinsHoi ma
yHigepcumemcoKoi ocgimu.

Pe3ynemamu. BusyeHHs 3apybirHo20 00c8idy HABYAHHA 0C8IMHbLOI PO6OMOMEXHIKU 8 3aKA1a0aX WKibHOI Ma Mo3awWKinbHOI 0c8iMmu, a MaKox
nidzomosKu e4yumesnie pobomomexHiKU MOKA3aa10, W0 0C8iMmHA pobomomexHika 3a KOPOOHOM € MOMyAAPHUM HAMPAMOM Y
3aK100aX N03aWKIiNbHOI 0c8iMuU, W0 Mo8'A3aHO 3 MUM, W0, 8 OCHOBHOMY, HE iCHYE CUCMEeMamu4Ho20 ii 8MPOBAOHEHHA 8 WKiNbHI
HaeyanbHi npoepamu. l1idxodu Ao il HABYAHHA MadMb HecucmemHuli xapakmep, 8 0CHOBHOMY, 0P2aHI308aHI 8 Mo3aypo4Hul Yac
AK Kypcu 0ns yuHie, aimHi wkKoau, mabopu, 8 m.4. 044 Ni02omosKu 00 3MazaHb 3 pobomomexHiku. [lidecomoeka malibymHix
y4qumenie pobomomexHiku 8 desaKux KpaiHax 8i0bysaemecs 8 pamKax mazicmepcbKux npozpam, 8 AKi ii iHmezpytome AK oKpemi
MoOyni iHpopmamurku ma/abo STEM-npedmemis. Ane, 8 OCHOBHOMY, 8 6a2ambox 3apybidcHUX KpaiHax 044 MidsUWEeHHA
Keanigikayii npakmukyo4ux s4umerie 0p2aHi308aHi pi3HOMaHIMHI Kypcu, mpeHiHau, cemiHapu, eebiHapu 3 po6omomexHiKu.

BucHosKu. [lidcomoska malibymHix daxieyie y 2anysi pobomomexHiku nompebye OHOBAEHHA 3Micmy HABYAHHA WKinbHOI ma
yHigepcumemcoKoi ocgimu 8i0nosioHo 0o 8uMoz cb0200eHHA. ToMy Ha Cb0200Hi 0c0671UB020 3HAYEHHA Habysarome MUMAHHA
8MposadHeHHA pobomomexHiKu y Has4anbHull npoyec 3axknadie oceimu K 0608 'A3K080i CK1ad080i. BugyeHHs ma aHasi3 doceioy
3apyb6iHcHUX KpaiH 3 MUMAHbL HABYAHHA OC8IMHbLOI PpoboMoOMexHiKU 00380/UMb BUKOPUCMAMU KPawi MemoOuKu 8 YKpaiHi das
nidzomosku malibymHix yyumenie, saki 6ydymos Hag4amu oc8imHboi pobomomexHiKu.

K/TKOYOBI CJ/IOBA: oceimHa pobomomexHika, Ha84aHHA 0C8IMHbOI pobomomexHiku, nid2omoska s4umesiie pobomomexHiku, 3apy6inHul
doceio.

BCTYN

MocraHoBKa npobnemu. Ha TenepilwHin Yyac poboOTOTEXHIKA € OAHIEID 3 HalNEepPCNeKTUBHIWNX ranysen iHpopmauinHo-
KOMYHiKaLiMHUX TEXHO/OTiM, TeHAEHLiT PO3BUTKY AKOI NMOKa3yloTb, WO B HaBAMKYI POKM BOHA MOKe CTaTM OCHOBO CBiTOBOI
€KOHOMIKM. Le noB'a3aHo 3 TMM, WO PYHKLIOHYBAHHA Cy4aCHUX BMPOOHMLTB, TakKMX, HaNpuKnag, AK aBTomobinebynyBaHHs,
MiKpOENeKTPOHiKa, BepcTaTobyayBaHHSA, BiiCbKOBA, KOCMiYHa, ranysi, asiauis, meanumHa, cpepa obcnyroByBaHHsa, nobyT ToLo,
Ha CbOroHi CKNaAHO peanisyBaTv 6e3 BUKOPUCTAHHA pOBOTU30BaHUX CUCTEM.

CTpiMKMIA  PO3BUTOK pPOBOTOTEXHIYHOI ranysi, B CBOK uepry, CNpuuYMHAE notpeby B MigroToBui BiAMNOBIAHMX
KBanidpikoBaHMX QaxiBLiB, OCKiI/JIbKM BXKe 3apa3 iCHye HarasbHa noTpeba y cneuianictax 3 po3pobKM, KOHCTPYLOBaHHA Ta
nporpamyBaHHa poboTis (The Future of Jobs Report, 2018).

BuwesasHayeHi GpakTopu CnNpuAOTb 3POCTaHHIO MONYAAPHOCTI POBOTOTEXHIKM AK OCBITHLOTO TPEHAY B YKpaiHi Ta CBITi.
Kpim Toro, poboToTexHika € nonynapHUM Ta eGEeKTUBHUM METOAOM AN BUBYEHHA BaXKAMBUX rasy3ei HayKu, KOHCTPYIOBaHHA
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Ta 6a3yeTbCA HAa AaKTUBHOMY BWMKOPUCTAHHI Cy4aCHMX TEXHONOTiW y BUPO6HUUTBI, IKT M BUMCOKOMY iHTENEKTyaslbHOMY PiBHi
daxisuis, AKi 6yayTb NpaLoBaTM B yMOBaX iHHOBaAL,iMHOT eKOHOMIKM (Mop3e&CTpyTUHCbKa&YMpuK, 2018; CTpyTUHCbKa, 2019).

[Ona ebeKTMBHOrO BNPOBaAKEHHA OCBITHbOI POBOTOTEXHIKM Yy HaBYa/NbHUI Npouec B YKpaiHi BaXKAMBUM € BUBYEHHSA
3apybirKHOro AocBigy il HaBYaHHA Y4YHIB Ta NIATOTOBKM MalbBYTHIX BUMTENiB pPOBOTOTEXHIKM, Ha WO W CNpsAMOBaHe AaHe
LOCNIoKEHHS.

AKTyanbHicTb pocnigeHHA. ligrotoBka mambyTHix ¢axiBuiB y ranysi poboToTexHiKM noTpebye OHOBAEHHS 3MicTy
HaBYaHHA LWKiZIbHOT Ta YHIBEPCUTETCbKOI OCBITM BiAMNOBIAHO A0 BUMOF CbOrofeHHA. AK BiAOMO, poboTOTEXHIKA € ePpeKTUBHUM
33c060M iHXXEHepPHOT OCBITK LWKONAPIB Y BCbOMY CBITi. [ 3aNy4eHHA AiTel A0 TEXHIYHOT TBOPYOCTI i CTUMYIOBAHHA PO3BUTKY
iHXEeHepPHOro MUcieHHA HeobXiaHi KBanipikoBaHi BUMTENI, KOMNETEHTHI He TifIbKK 3 NporpamyBaHHaA, Gi3nKn, eNeKTPOoHIKK, a i
3 METOAMKM HaBYaHHA, neparoriku, ncuxonorii (loHkiHa, 2018). Tomy 3aBAaHHAM NeAaroriyHMX yHiBEPCUTETIB € MiAroTOBKa
MabyTHIX yunTenis gns poboTu 3i WKOAAPaMK BiAMNOBIAHO 4O Cy4aCHUX TeHAEHUA, CTaHOAPTIB | BUMOT CbOrOAEHHSs, B TOMY
yncni h MmabyTHix BUMTENIB POBOTOTEXHIKM.

TaKMM YMHOM Ha CbOrOAHI 0CO6/MBOro 3HaYeHHs HabyBalOTb NMUTAHHA BNPOBAAMKEHHA POBOTOTEXHIKM Y HaBYaNbHUM
npoLec 3aKki1aAiB BMLLOT OCBITU Ik 060B'A3KOBOI CKNAL0BOI NiAFOTOBKM MaibyTHiX yumTenis (CTpyTUHCbKa, 2019).

MUTaHHA NiAFOTOBKM MalbyTHIX yuyuTeniB, AKi 3MOXKYTb HaBYATU OCBITHLOI POBOTOTEXHIKM, PO3rNafatoTbCcA B poboTax
H.B. Mop3e, O.C. MapTtuHioKa, P.C. benseubkoro, M.A.TnagyH, O.B.3agopoxHoi, 0.l KoBanboBa, B.A.Kopababosa,
T.J1. Masypok, C.C. MaxauyKa, B.B. YepHux Ta iH.

B YKpaiHi nUTaHHAM pO3BUTKY POBOTOTEXHIKM B paMKax HaBYa/bHOrO NPOLLECY B LWKOMAAX NPUAINAETbCA HEJOCTaTHbO
yBaru. li HaBuYaHHA BiAOYBaETLCA €Mi304MUYHO: Y NpoLeci HaBYaHHA iHGOPMaTMKK, IKT, TexHoAOril, B NO3alLKiNbHI OCBITI, ane Ha
Lel yac cucTeMHUM Niaxia 40 HaBYaHHA OCBITHbOT POBOTOTEXHIKM B YKPATHCbKMX WKOAAX BiAcyTHIN. Lle nos'a3aHo 3 TMMm, Wo 3a
OEeprKaBHMM CTaHOAPTOM OCBiTM Ha CbOroAHi He iCHYE OKpemoi OCBiTHbOI ranysi "PoboToTexHika" (CTpyTMHcbKa&bapaHos,
2019).

OAHaK, MOX/MBOCTI BMKOPUCTAHHA OCBiTHbOI PODOTOTEXHIKM Yy HaBYa/ZIbHOMY MPOLLECi WKINbHUX Ta NO3aLWKINbHUX
3aKfagiB OCBITM pO3rAAZal0Tb TaKi HayKoBLi Ta npakTuku, Ak H.B. Mop3e, |.O. ApceHbes, C.C. bapaHos, A.[.Bacuniok,
M.A. ThagyH, |.B. Kit, O.T. KiT, O.M. KpuneoHoc, B.1O. /lyueHkKo, |.0O. MuxTiHa, I.b. CTeueHko, H.A. XapazKaH Ta iH.

[na BM3HaueHHA edeKTUBHWUX WWAAXIB BNPOBAAMKEHHA OCBITHbOI POOOTOTEXHIKM B LUKOAW Ta yHiBepcuteTn YKpaiHu
BaXK/IMBUM PaKTOPOM € BUBYEHHSA BiAMNoBigHOro 3apybixkHOro Aocsiay ii HaBYaHHA Ta NiAroTOBKM BUMTENiB. Ha TenepiwHin vac
UMM NUTAHHAM cepej, AOCNIOHUKIB NPUAINEeHO HeAOoCTaTHbO yBarn. TOMy 3a3HauyeHi MipKyBaHHA i BU3HaA4aloTb aKTyasbHICTb
[AHOTO AOCAIAMKEHHA.

MeToto HanMCaHHA CTATTi € BUBYEHHA 3apybiKHOTO AOCBIAY HAaBYaHHA OCBITHLOI POBOTOTEXHIKM B 3aKNafax WKiNbHOI Ta
NO3alLKiZIbHOT OCBITU, @ TaKOX AOCBiAY MiArOTOBKM BUMTENiB POOOTOTEXHIKM; 3'ACYBAHHA MOMK/IMBOCTEN BUKOPMUCTAHHA LbOrO
[0CBiAY ANA HAaBYAHHA OCBITHbOI POBOTOTEXHIKM YKPATHCbKUX LUKOAAPIB Ta NiATOTOBKMU BUNTENIB, AKI OyAyTb HaBYATU OCBITHLOI
POBOTOTEXHIKM.

METOAM AOCNIAKEHHA

Y npoueci aocnigKeHHA BUKOPUCTOBYBAUCH TaKi METOAMN AOCNIAKEHHS, AK CUCTEMHWUIA aHaNi3 HAYKOBMUX | METOAUYHUX
OyKepen 3 npobaemun JOCNiAKEHHA, aHani3 NonyaapHOCTI POHOTOTEXHIKM AK NPUKNALHOT ranysi Ta OCBITHbOrO TpeHAy, aHani3
pocniaxeHb BececBiTHboro ekoHomivyHoro dpopymy (World Economic Forum - WEF) cTocoBHO po3BUTKY npodeciii ManbyTHboro;
aHani3 IHTepHeT-gKepen, NPUCBAYEHMX HaBYaHHIO OCBITHBbOI POBOTOTEXHIKM B YKpaiHi 1 32 KOPAOHOM Ta MiAroTOBLi BYUTENIB
POBOTOTEXHIKW; NOPIBHAHHSA 3apybiXKHMX HABYA/IbHUX NMPOrPam 3 OCBITHbOI POBOTOTEXHIKM B 3aKNafax LUKiNbHOT, MO3aLWwKiNbHOI
Ta YHiBEPCUTETCbKOI OCBITU.

PE3Y/IbTATU AOCNIAXKEHHA

Ha cborogHi poboToTEXHIKA € OAHMM 3 HAMBAXKAMUBILLMX HaNPAMIB CBITOBOI iHAYCTPIl. AKTyaNbHICTb ii BNPOBaAXKeHHA B
OCBITHIO ra/ly3b 3yMOB/IEHA HEOOXiAHICTIO MiArOTOBKM iHXEHEPHO-TEXHIYHMX Kagpis A8 NPOMUCIOBUX rany3en. BUKOPUCTaHHA
OCBITHbOI POBOTOTEXHIKM B HaBYaNbHOMY npoueci CTae Bce 3aTpebyBaHiwMm cepen 3aknagis OCBiTM, MPO WO AeTaNbHO
po3rnaHyTo y (CTpyTMHCbKa, 2019).

OceimHa pobomomexHika (educational robotics) — MiXNpeaMETHUI HanNpPAM HaBYaHHA Y4YHiB, y npoueci fKoro
iHTerpyloTbcA 3HaHHA 3i STEM-npeameTiB (di3MKM, TeXHONOri, MaTeMaTUKM), a TaKOXK KiGepHEeTUKM, MexXaTPOoHiKM Ta
iHbopmaTnkn (Mop3e&CTpyTMHCbKa&YMpUK, 2018). HaBuyaHHA OCBITHbOI POBOTOTEXHIKM BignoBiAaE iaeAm BunepeaKaabHOro
HaBYaHHA (HaBYaAHHA TEXHOOTIN, AKi ByAyTb NOTPIGHI B MalibyTHbOMY) i LLO3BONAE 3aNy4UTU YYHIB Pi3HOro BiKy A0 mpouecy
iHHOBAL,iHOT Ta HAYKOBOTO-TEXHIYHOI TBOPYOCTI.

Po3rnaHemo pesynbTaTv AOCNIAMKEHHS CTOCOBHO BMPOBAaZMKEHHS OCBITHbOI POOOTOTEXHIKM B Pi3HMX KpaiHax CBiTy Ta
0CO6IMBOCTI NiArOTOBKM MabOyTHIX yuMTENiB, AKi MOXKYTb HaBYaTM OCBITHbOI POBOTOTEXHIKM.

€BponeiicbKi KpaiHW. OgHMM 3 Mepwux FPYHTOBHMX [OCNiAXKeHb B EBPOMi, MPUCBAYEHUX NIArOTOBLi BYMTENiB
poboToTexHikn, 6y npoekt TERECoP (Teacher Education in Robotics-enhanced Constructivist Pedagogical Methods),
(www.terecop.eu).

€sponeiicbKkuii npoeKT TERECOP — ue npoeKT mixK yHiBepcutetamu pedii, ITanii, PpaHuii, Icnanii, Yexii Ta PymyHii, skui
Tpueas npotsarom 2006-2009 pp. MeTtoto npoekTy TERECOP 6yna po3pobKa KypciB A41a NigroTOBKM BUNTENIB LWAAXOM HAaAAHHSA
M MOKMBOCTEN BNPOBAAKYBATH iA€T KOHCTPYKTUBICTCHKOrO HaBYaHHA Yepes OCBITHIO PODOOTOTEXHIKY.

3a pe3ynbTaTaMu AAHOMO NPOEKTY B HaBYa/bHi Nporpamu NiAroToBKM ManbyTHIX BUMTENiB cepesHboi TEXHIYHOI OCBITU
(tpuBanictio 1 pik) LUKoAn negaroriyHoi Ta TexHonoriyHoi ociTh (MaTtpac, Mpeuia), nouymHatoum 3 2010-2011 HaBYaNbHOTO POKY,
B KYypPC 3 OCBIiTHiX TEXHOJIOTiA BNPOBAAMKEHUI MOAy/b 3 poboToTexHiku. Kpim Toro, B nporpamy niaBULLEHHA KBanidikawii
NPaKTUKYOUYUX BYMTENiB Bi3MKM, AKI Npoxoauan nepeniarotosky B ApiHcbkomy yHiBepcuteTi y 2011 p., 6ya10 TaKOXK BKAOYEHO
poboToTexHiky. Temmn 3 poboTtoTexHikm (10 roa.) 6ynn npucesveHi ¢isMYHMM OCHOBaM POBOTOTEXHIKM (BMKOPMCTAHHA
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POBOTOTEXHIKM AK IHCTPYMEHTY ANA BUBYEHHSA ABULL PYXy Ta OCHOBHMX KiIHEMATUYHMX NOHATb: Yac, BiACTaHb, WBUAKICTb, PyX 3
NOCTIMHO WBMAKICTIO, PYX i3 NPUCKOPEHOIO WBKnaKicTio Towo), (Alimisis, 2012).

MpoaHanizoBaHuit 3apybixkHunit goceig, (Detsikas&Alimisis, 2011; Alimisis, 2013; Litinas&Alimisis, 2013) nokasas, wWwo B
€BPONENCHKNX KpaiHax He iCHYE CMCTEMATUYHOro BNPOBAAMKEHHA POBOTOTEXHIKM B LWKiNbHI HaBYanbHI nporpamu. binbwictb
eKCNepMMEHTiB, NOB’A3aHUX 3 BMNPOBAAMKEHHAM POOOTOTEXHIKM B HaBYa/JbHWI MpoLECc, MOKasanu, Wo, AK npasunao, ii He
iHTErpytoTb B 3BMYaiHi YPOKM B KAaci. 3aHATTA 3 pOOOTOTEXHIKM B OCHOBHOMY MPOBOAATLCA MICAA WKOAW, Y BUXiAHI AHI abo B
NiTHiIX Tabopax (Benitti, 2012). OaHak 6aratoynMcneHHi PoOOTOTEXHIYHI KOHCTPyKTOpW, po3pobneHi B 2000-x pokax i
YAOCKOHaNeHi Ha cborogHi (LEGO Mindstorms NXT, Arduino, Crickets Ta iH.), niaroTyBanu rpyHT Ans nonynapmsauii ocBiTHbOI
pobOTOTEXHIKM cepen, YUHIB i CTYAEHTIB byab-aKOro BiKy.

Y pob6ori (Alimisis, 2013) eBponeicbki A40CNIAHVKWN y3araabHUAN A0CBiA4 HaBYaHHA OCBITHbOI POHOTOTEXHIKM. 30KpeMa,
HUMW BUZIINAOTLCA TaKi OCHOBHI Nigxogu Ao ii BNpOBaAKeHHs B HaByanbHMi npouec (Alimisis, 2009; Eguchi, 2010;
Detsikas&Alimisis, 2011; Litinas&Alimisis, 2013; Alimisis, 2013):

e Temamuko-opieHmosaHuli nioxid (Theme-Based Curriculum Approach): KOMNOHEHTM HaBYa/NbHOI Mporpamu
iHTerpoBaHi HaBKO/10 CneLiaibHOi HaBYaIbHOT TEMM Ta BUBYAOTLCA 34e6iNbWOro A0CAIAHNULBKUM LAAXOM.

o [lpoekmHo-opieHmoeaHruli nioxio (Project-Based Approach): yuHi (CTyAeHTM) NpaLtoloTb y rpynax 4na AoChigKeHHs
npobsem peanbHoro cBiTy. MpWKNagM TaKoro nigxody pPO3rNAHYTI HAyKoBUAMM Yy €Bponelicbkomy npoekti TERECoP
(Alimisis&Arlegui&Fava&Frangou&Ilonita&Menegatti& Monfalcon&Moro&Papanikolaou&Pina, 2010).

o Llinvosuli nidxid (Goal-Oriented Approach): ATy 3maraioTbCa Ha KOHKypcax, TypHipax, ¢ectmBanax 3 poboTOTeXHIKM,
AKI NpoxoaATb B Mo3awkKinbHoMy dopmati (Hanpuknag, FIRST Lego League (http://www.firstlegoleague.org), RoboCuplunior
(http://www.robocupjunior.org), World Robotics Olympiad Ta iH.)

IcnaHia. Crea Robotics Education (CREA) — ue icnaHcbKa KOMMaHif, AKa NpoBOAUTb KypcU MNiArOTOBKU BYMTENIB
poboToTexHikn Ta 3D-ApyKyBaHHA, CTBOPIOE HaBYA/IbHUI KOHTEHT i FOTYe TpeHepiB ANA NiArOTOBKM A0 POBOTOTEXHIUHMX
3maraHb. CREA 3acHoBaHa [lenapTamMeHTOM iHXXeHepHUX cucTem i aBTomaTuknM Magpuacbkoro yHisepcutety Kapnoca Il B
pamKax AocnigHuubkoi rpynu RoboticsLab. Kpim nigroToBKM BUMTENiB KOMNaHiA OpraHi3oBye No3aypouHi KypcK, NiTHi 3axoaum 3
OCBITHbOI POH6OTOTEXHIKM Ta 3D-APYKYBAHHA, 3aHATTA ANA A4iTel i NigNiTKiB, a TAKOXK NPOBOANUTb NiATOTOBKY iHCTPYKTOPIB 3 TEMMU
"TexHonorii, nporpamyBaHHA i poboToTexHika". KomnaHia npautoe y cnisnpaui 3 Robocampeones — CcTyAeHTCbKUM
pob0TOTEXHIYHMM TYPHIPOM, a TaKOXK KOHcopLiymom Robocity2030 (www.robocity2030.0rg) — HayKOBOIO opraHisauji€to, MeToto
LiANbHOCTI AKOT € BUPILLEHHA PI3HOMAHITHWUX 3aBAaHb NOBCAKAEHHOTO KUTTA 3 BNPOBAAKEHHSA iHTENEKTyanbHUX poboTis (Crea
Robotica Educativa, RoboCity2030).

RoboCity2030 — ue Halibinblwimii pobOTOTEXHIYHMI KnacTep B €Bponi, AKMi npautoe 3 2006 poky. KoHcopuiym
YTBOPEHUIM WicTbMa NPOBIAHMMM HAyKOBO-AOCAIAHUMM LeHTpamu Magpuga 3 6inbw, Hixk 100 gocnigHMKamm B Wik ranysi.
OpraHizauia ¢iHaHcyeTbes MagpuacobKoto rpomagoto Ta CTpyKTypHUMK doHAamu Esponencbkoro Cotosy. OCHOBHUMM TeMamMu
ONA BMBYEHHA € 6e3sneka poboTiB, couianbHi, MONbOBI, PATYBaNbHI Pob6OTU, POBOTU ANA HABKOJAMWHLOIO CEpesoBULa W
aBTOHOMHI TpaHCNOPTHI 3acobu. HaykoBi gocniaxkeHHA Ha 6a3i Robocity2030 npoBoaATb NPOBiAHI icNAaHCLKI yHIBepCcUTETU ans
NiArOTOBKM BMLUMX HayKoBMX Kaapis (http://www.robocity2030.org/mision).

AaHin. [laTcbKa KoMnaHia Lego — NpoBigHMI CBITOBMI BUPOOHUK AUTAUMX KOHCTPYKTOPIB. Y 1980 poui KomnaHieto 6yno
cTBOpeHo nigpo3sain "Education" gna poboTu B ranysi OcBiTM, METOK AifNbHOCTI AKOro 6yna po3pobka HOBUX TEXHONOFIN
HaBYaHHA i CynpoBiAHOI NPOAYKLii ANA WKiN, OAOWKINbHWUX YCTAaHOB i 3aKnajiB 4oAaTkoBoi ocBiTM. 3a 30 pokKiB AifanbHOCTI
3a3HayeHoro niaposginy byna po3pobneHa UiNiCHA KOHLUENUiA HaBYaHHA, 3aCOOM HaBYaHHA Ta METOAMYHI MaTepianv. Ha
TenepiwHil Yac aianbHicTb Lego Education cnpsamoBaHa Ha popMyBaHHA y AiTelt TBOPUMX HABUYOK, CTBOPEHHA HUMM MPOEKTHUX
pobiT, cniBnpauto B KoMaHAi. Kpim BUKOPUCTAHHA CamMUX KOHCTPYKTOPIB, KOMMaHielo po3pobieHo NocCibHUKM Ansa BUMTeniB,
poboui 30WnNTH, JOBIAHWKM Ta BigNoBiAHE NporpamHe 3abe3neyeHHs.

3 cepeguHn 1990-x pokiB pobotn Lego Mindstorm cTBoptoBanucsa y cniBpobiTHMLTBI 3 nabopatopieto Medialab
MaccayyceTcbKoro TexHonoriyHoro iHcTuTyTy (MIT) B CLUA Ans HaBYaHHA Ta TpeHiHris. MNonepeaHi JoCNiAKeHHS NPoOBOAMB
npodecop C. MNennept, cniB3acHOBHUK nabopaTopii WwTy4yHoro iHTenekty MIT. JocnigKeHHA HayKOBUA Ta MOro cniBpobiTHUMKIB
NMOKasanu, Wo y HaBYaNbHUX MPOrpamax 3 BUKOPUCTAHHAM POBOTIB y4HI He TiIbKM HabyBaloTb 6araTbOX K/AOYOBMX HABUYOK,
0COBNMBO B rasy3i KpEaTMBHOIO Ta KPUTUYHOTO MUCIEHHSA, @ 1 ""METAaKOTHITUBHUX HAaBUYOK", BYATbCA BUMTUCA. Kpim TOrO, B HUX
dopmytoTbca Taki HeobxigHi AKOCTI cyyacHoro ¢axiBuA, AK 34aTHICTb A0 CMiNIKYBaHHA | Koonepauii. Taka KOHUEnNLis HaBYaHHA
Ha3WBaETbCA KOHCMPpPYKUioHiamom (Papert, 1980; Papert, 1991).

Ha TenepiwHii Yyac HaBYyaNbHUIN POBOTOTEXHIYHI KOHCTPYKTOpU LEGO Mindstorms iHTerpoBaHi B HaBYaslbHi Nporpamm
6araTboX BULMX HaBYANbHUX 3aKNagax yCboro cBiTy, BKAtoyatoun MIT (CLLUA), Brown University (CLLUA), University of Maryland
(CLLA), Tufts University (CLUA), University of Aarhus (OaHia), University of Utrecht (Hiagepnanaw), Trinity College Dublin
(Ipnangin), University of Manchester (Beanko6putanin) (AHapees, 2015)

Yexia. [ocsia BNpoOBaZKeHHA OCBITHbOI POOOTOTEXHIKM B Mpouec NiAroTOBKM MalbyTHiX BuMTenis iHpopmauinHo-
KOMYHiKaLiiHux TexHonorin (IKT) posrnaHyTo y gocnigxeHHi (Tochadek&Lapes, 2012), (2012 p., kadeapa iHpopmaLiiHMx
TexXHoNorin Ta ocBiTM dakynbTeTy ocsitTM Kapnosoro yHiBepcuTeTy B [pasi). EMnipMyHa YacTMHa MPOEKTy cKnaganacb 3
eKCnepMMeHTaNbHUX HaBYa/IbHUX KYpCiB OCBITHbOI POBOTOTEXHIKM Ha ocHoBi meTogonorii npoekTy TERECoP (Aliminis, 2009) B
cepegHix WKoMax Ta Ha Kypcax MigBuWeHHA Keasnidikauii 3 poboTtoTexHikum ana sumtenis IKT. PesynbTaTv NpoeKkTy manu
NO3UTUBHMUIA BMMB HA Y4YACHWKIB, BHACNIAOK 4Oro 3'ABWIMCb MPONO3ULii NPO BHECEHHA 3MiH 4O MPOrpamu MigroToBKU
ManBYTHIX BUMTENIB 3 ypaxyBaHHAM pe3y/ibTaTiB ekcnepumeHTy. OAHaK, NPoeKT byB OpPiEHTOBAHWUI AWLE Ha 3ara/ibHi acnekTu
HaBYaHHA OCBITHbOI POBOTOTEXHIKU. KOHKpEeTHMX Mponosuuin woao TpaHchopmaLii YecbKoi OCBITHbOI CUCTEMM Ta YMOB
$aKTUYHOro HaBYaHHA B WKO/AxX BHeceHo He byno (Tochacek&Lapes, 2012).

Mpotarom 2014 p. kadeppa iHGOPMALIMHUX TEXHONONIA Ta OCBITM MPOAOBNKW/IA EKCMEPUMEHT 3 BMPOBaAKEHHA
OCBITHbOI POBOTOTEXHIKM, LONYYMBLUMCL A0 PaHTOBOro npoekty Kapnosoro yHisepcutety B [Mpasi. MeToto npoekty 6yno
BK/IOYEHHS B HABYa/IbHUIM NPOLLEC Y4HIB, BMKALAuYiB Ta BUMTENiB cepenHboi WKO/M OCBITHbOI POBOTOTEXHIKM HA OCHOBI
KOHCTPYKTUBICTCbKOrO Niaxoay B OCBITi. Peanisauia npoekTy 6yna cnpamoBaHa Ha 3'ACyBaHHS acMeKTiB BUKOPUCTAHHA OCBITHbOI
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pObOTOTEXHIKM B HAaBYa/IbHOMY NPOLLECi CEPEAHIX LIKIN 3 METOK PO3BUTKY TEXHO/IOFYHUX 3HAHb Ta HAaBMYOK MPOrpamyBaHHA B
YYHIB cepefHix LWKin i3 3acTOCyBaHHAM MNPAKTUYHO-OPIEHTOBAHMX METOAIB HABYaHHA Ta BiAMNOBIAHO ACMEKTIB NiArOTOBKM
BUNTENIB POOOTOTEXHIKM.

Ha nouaTky pochnigxeHHs 6yB po3pobieHUit HaBya/ibHUIA NAaH Kypcy OCBITHbOI POBOTOTEXHIKM (3 BMKOPUCTAHHAM
TeopeTuyHnx ocHoB npaub K. Miaxe, C. MNeinepTa Ta iH.). Ha gpyromy etani B ycix nigposginax, aki 6pann yyactb y
LOCNiAXKEHHi, byN0 BNpoBaAKeHO po3pobaeHy cUcTeMy KypciB 418 YYHIB, BUK/aAayiB Ta BUMTENIB cepeHbOi KoK, a TaKOXK
npoBeAeHo iX AeTanbHUM aHani3. HacTynHMm Kpokom Oyna nNiaroToBKa APYKOBAHWUX Ta ENEeKTPOHHWUX MOCIGHWMKIB Kypcy,
po3pobKa HaBYaNbHWX MaTepianis, AMAAKTUYHUX 3acobiB Ta HaBYa/NbHMX NPOrpam AN KypcCiB 3 OCBITHbOI POBOTOTEXHIKM
(Tochacek&Lapes&Fuglik, 2017).

Ypoku npoxoamnn y cneuianizoBaHii IKT-nabopatopii Kapeapn iHbopmauiiHMXx TexHonorin Ta ocsiT Kapnosoro
yHiBepcuTeTy B MNpasi Ta y WKonax-naptHepax. [lo npoekty 6yno 3anydeHo 11 BuKnagadis, 19 suntenis-ctaxepis, 3 TpeHepwu-
LOCNIAHWKM Ta 79 y4YHIB cepegHbOoi LWKON.

Pe3ynbTaTM fJOChigXeHHs niaTBepAuMAn rinoTesy nNpo Te, WO HaBYasbHi NPOEKTM 3 POBOTOTEXHIKM € BaXKAMBUM
neparoriYHMM iHCTPYMEHTOM, AKMI MOXKe OYyTU BUKOPWUCTaHWIA ANA 3aCBOEHHA TEXHOJIOTYHMX 3HAHb Ta PO3BUTKY HABMYOK
nporpamyBaHHA Y4HiB cepefHboi WKOAN. BUKOPUCTaHHA NPOEKTIB 3 OCBITHLOT PO6OTOTEXHIKM NPU3BE/O A0 NiABULLEHHA AKOCTI
HaBYa/IbHOIO NPOLLECY B EKCNEPUMEHTANIbHMX 3aKNagax cepeaHboi ocBiTh (Tochacek&Lapes&Fuglik, 2017).

LWseiiyapis. Y LWsenuapii 3 2014 p. no 2018 p. Tpusas nNpoekT Thool 3 BUKopucTaHHA poboTis THIMIO B wkoni. MeToto
npoeKTy byna opraHisauis Ta NPoBeAEHHA OCBITHIX 3aX04iB A8 AepPKaBHMUX | NPUBATHUX LK HA OCHOBI pOob6OTOTEXHIKW. MpoeKT
¢diHaHcyBaBcs LUBelLapcbkMM HauioHaNbHUM HaykoBMm ¢doHaom (SNSF) B pamKax nporpamu Agora i 6yB po3pobneHuin B
nabopaTopii poboToTexHiuHMX cnuctem (LSRO) noniTexHiYHOI WKoamM mucteuts JlosaHHU. MpoeKT "Po60TM B Knaci" npusHayeHuin
[ONA HAaBYAHHA BUMTENIB Ta MiABULLEHHA TX MOTMBAL,i LLOAO BNPOBAaAMKEHHA POOOTOTEXHIKM B WKONax. [nA LbOro BUKNALAYaM
Akagemii TexHiYHUX Hayk SATW nponoHyBainCb TPEHIHIM Ta KYPCK, AKI 3HANLLAN WUPOKY NiATPMMKY Y GPaHKOMOBHMX KpaiHax
€sponu (Fonds National Suisse).

LLle oaAHMM NpOEKTOM 3 BNPOBaAKEHHA OCBITHLOI poboToTexHiKM B LUBeliuapii 6yB npoekT PReSO. Le ninoTHUIA npoeKkT
3 BNPOBagKeHHA 0CBiTHbOI pOBOTOTEXHIKM, AKMIA TpmBaB 3 2015 p. no 2017 p. B HboMy B340 y4acTb 17 BUMTENIB AOLWKINbHUX Ta
noyaTtkoBux WKin NisaeHHoi LLsenuapii. OCHOBHO MeTOK MPOeKTy byno nigBULEHH:A iHTepecy aiten Ao BuBYeHHs IKT Ta
STEM-npeameTiB 3 BUKOPUCTAHHAM OCBITHbOT poboToTEXHIKW. O4HAK, BNPOBaAKYBaTN POOOTOTEXHIKY B 3ara/ibHOOCBITHI KON
[OCTaTHbO CKAAAHO 32 YMOB GAKTUYHO BIACYTHOCTI AMAAKTUYHWMX MaTepianis. Kpim Toro, 4acto BuuTeni CnpuiiMmaloTb
pobOTOTEXHIKY fAK LWOCb 3aHAATO BaXKKe. [aAa MNOAONAHHA UMX Nepewkos i BNPOBaAKeHHA POOOTOTEXHIKM B LWKOAM
[OCNiAHMUbBKA rpyna po3pobuia KoHLenLio NiAroToBKM BYMTENIB 3 OCBITHbOI pOBOTOTEXHIKKM Ta niaroTysana 17 suntenis. Mpo
NO3WTUBHI Pe3ynbTaTU eKCNepMMEHTY CBiAYMTb Te, WO OinblicTb BUYMTENIB-YYACHMKIB BKAHOYMAN POOOTOTEXHIKY B CBOI
HaB4anbHi nporpamu (Negrini, 2019).

ABcTpif, HimeyunHa. BueueHHs JoCBiAYy HaBYaHHA OCBITHBOI POBOTOTEXHIKM B ABCTpIi Ta HimeuynHi nokasano, Lo B Lmx
KpaiHax HEMaE CUCTEMATUYHOTO BNPOBaAKEHHA POBOTOTEXHIKM Y HaBYasIbHI Nporpamu 3aKknagis ocsitu. Kpim Toro, niaxoom ao
HaBYaHHA OCBITHbOI POOOTOTEXHIKM MalOTb HECUCTEMHMUI XapaKTep, B OCHOBHOMY, OPraHi30BaHi K Kypcu 4S9 YYHIB Ta BUNTENIB
y nosawwkinbHomy popmari. OaHaK, B AeAKUX WKOMAX POOOTOTEXHIKY MOYMHAIOTL iHTErpYBaTU B 3BMYAMHI HaBYabHI Nporpamum
(Bredenfeld&Hofmann&Steinbauer, 2010).

CnoBakif. MpaKTWKa BMKOpPUCTaHHA poboToTexHikM B OCBiTi B Cnosakii nmogibHa go AscTpii Ta HimeuyunHw. Tak,
HanpWKNag, Ha OCHOBI CMiBNpaLi HayKoBLiB 3 yHiBepcuTeTy KomeHcbKoro Ta CoBaLLbKOro TEXHIYHOIO YHiBEPCUTETY B cepesHil
wKoni bpatucnasu 6yB opraHi3oBaHMi N03aypoyHUiA KNy6 3 pobOoTOTEXHIKM, NiCAA YOro LWKOMA BUPILIMAA BKAKYUTA MOAY/b 3
pobOTOTEXHIKM B HaBYasbHy nporpamy 3 iHGOPMATUKKM. 30Kpema, y 3a3HauyeHoMy moayni nepenbayeHO BWMBYEHHA TaKMX
OCHOBHMWX TeM, AK 03HAaNOM/IEHHA 3 NpUHLMNaMKU poboTOTeXHiKK; Nobya0Ba Moaenei 3 PisHUMKM AaT4MKAMK; pyx poboTa no
NiHiT; nporpamysaHHa poboTa-pytdonicTa 1 iH. (Petrovic&Balogh, 2008)

OpHaK, B LiNOMYy 3arasibHOOCBITHI WKoan CnoBakii NMOKM WO He roToBi A0 LIMPOKOrO BNPOBALMKEHHA OCBITHLOI
pPOBHOTOTEXHIKM B HaBYa/IbHWUI MpoLec.

€Bponeiicbkuit npoekT RoboESL. MpoekT RoboESL (Robotics-based learning intervention for prevention school failure
and Early School Leaving), (www.roboesl.eu) — ue npoekt ERASMUS+ 3 0OCBiTHbOI pOHOTOTEXHIKM 3a y4acTio YHiBEPCUTETIB
I'peuii, ITanii Ta /laTsii. BiH € iHHOBALiMHMM B TOMY CEHCi, W0 POBOTOTEXHIKA BMUCTYMAE iIHCTPYMEHTOM HaBYaHHA AN1A AiTel, Aki
PU3MKYIOTb NMPUMMHUTU HAaBYaHHA B LUKOAI AOCTPOKOBO. MeToto NpoeKTy 6yn0 3anyyeHHA TaKoi KaTeropii y4HiB A0 APYXHbOrO
HABYa/IbHOrO CepefloBULLA, IKE MOKe BiZHOBWUTM iX BMEBHEHICTb, MiABULLMTU CaMOOL,HKY, cpopmyBaTH MO3UTUBHI COLLiaNbHI
HaBMYKM Ta 3aMpPOMOHYBATWU WAAXM A0 NPOAOBMKEHHA HaBYaHHA B LWKoAi. MpoeKT Tpueas 3 2015 p. no 2017 p. 3okpema B
pamKax 1oro peanisauii 6yno po3pobaeHo HaByaNbHYy Nporpamy ANs BYMTENiB, AKi OyAyTb HAaBYATU OCBITHLOI POBOTOTEXHIKM
(Alimisis, 2019).

Tpy NiNOTHI HaBYaNbHiI Kypcu 3 pOBOTOTEXHIKM CYyNpPOBOAMKYBA/MCb POBOTAMM B LWKINIBHUX KMacax yciX TPbOX KpaiH-
yyacHuUb. Mpn LbOMy, BUKNAZAAYI MaM MOXKIMBICTb peanisyBati po3pobneHnit nigxis RoboESL A0 HaBY4aHHA POBOTOTEXHIKM 3i
cBOIMM y4yHAMM (BiKom 13-17 pokis).

TaKMM YMHOM, OCBITHA POBOTOTEXHIKA MOCTYNOBO BXOAMUTb Y HAaBYa/IbHi NPOrpamun €BPONENCbKUX LWKi.

CLUA. MWUTaHHAM BMKOPUCTaHHA poboTOTEXHIKM B OCBITi B CnonyyeHux LUTaTax AMepuKM NpUAINAeTbCA 3HAaYHa yBara.
Hapasi 6inbwicTb 3aHATb 3 POBOTOTEXHIKM € NO3aKAACHUMM (TOBTO NPOXOAATb B NO3aayaUTOPHUIA Yac) abo peanisoByroTbCA B
NITHIX WKOANaX.

Y 2000 poui B CLWA HaujioHanbHUI iHKeHepHUIA UeHTp poboToTexHikn (NREC) y cknagi Akazemii poboTOTEXHIKM
KapHeri-MennoHa, npodiHaHcoBaHuii NASA, po3pobue npoeKkT Tabopy 3 poboToTexHiKow ana pgiten. lgea BuABMnacs
[0CTaTHbOI BAanot, Tomy ampektop NREC [. bapec Bupiwns cTBoput AKagemito poboToTexHiku IHCTUTYTY KapHeri-MennoHa
(CMRA - Carnegie Mellon’s Robotics Academy), (www.cmu.edu/roboticsacademy). Metoto ¢yHKuUioHyBaHHA CMRA 6yno
BMKOPUCTAHHA MOTMBALMHMX acnekTiB pPobOTOTeXHIKM AAA aKTMBI3auil HaBYasbHO-NiI3HABA/MbHOI AiANbHOCTI WKOAAPIB i
3any4yeHHs ix 4o STEM-ocBiTu (loHKiHa, 2018).
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MapanenbHo 3 poboToto 3i WKoNApamu AKkagemia cninbHO 3 BUKNagadamu IHcTuTyTy KapHeri-MennoHa pospobnsana
nporpamu NigrotoBkM neaaroria 3 poboToTexHikn. B HacTynHi poku CMRA 6yno po3pobieHo KOMMNAeKC HaBYaIbHUX MPorpam
ons yyHie Big 10 go 17 pokiB, AKMI BKAKOYAB NporpamyBaHHA poboTiB Ana anapaTHux naate¢opm LEGO, VEX i Arduino,
HaBYaNbHi maTepiann 3 nporpamysBaHHA moBamu LEGO ROBOLAB ™, LEGO NXT-Graphical, LEGO EV3-Graphical, ROBOTC,
ROBOTC Graphical i LabVIEW. CMRA Takox 6yno po3spobneHo maTtepiann Ta peKkomeHZauii gna opraHisauii Tabopy 3
pPO6OTOTEXHIKO, a TAaKOXK NpoBeaeHo barato KoHdpepeHuin ana suntenis (Atwood, 2010).

[o TenepiwHboro yacy CMRA opraHizoBye pob0TOTEXHiYHI 3MaraHHa, NPOBOAUTbL KyPCU, TPEHIHTM Ta KOHdepeHUii anna
NiAroTOBKM BUNTENIB POBOTOTEXHIKM, PO3P06ASE HAaBYabHI NaHW Ta MaTepiann. AKkagemina CniibHO 3 NapTHepamu NPOBOANUTL
LOCNIAHWLUBKY pobOTY LWOAO 3acTOCyBaHHA poboTOTEeXHIKM Ans 3anyyeHHa B STEM. Ha ganuii yac CMRA TpeHye i cepTudikye
6inbwe 100 000 BuMTENIB Nig, Yac NPOBEAEHHA TUKHEBMUX NiTHIX TaBOPIB i 33 LONOMOTroH OHNAMH-KYpPCiB.

32015 p. no 2018 p. B8 CMRA 3a niaTprmkn HauioHanbHOro HayKoBoro poHAay TpMBaB NPOEKT "3miHa KyabTypu B Knacax
poboToTexHikn" (CCRC), OCHOBHOK METOH AKOro 6yN0 NOEAHAHHA POBOTOTEXHIYHMX 3MaraHb 3 HaBYalbHMMW NPOrpamamm Ans
NiAroTOBKM yYUTENIB AN HAaBYAHHA NPOrpaMyBaHHA HA YPOKax pOBOTOTEXHIKM.

B iHWMX yHiBepcUTeTax po6OTOTEXHIKA B OCHOBHOMY BMKOPMWCTOBYETLCA 3 CYMIMKHUMMU Kypcamu iHdopmaTuKu Ta/abo
TexHiku (Eguchi, 2014).

HanpuKknag, amepukaHcbki gocnigHuku J. Flot, C. Schunn, A. Lui, R. Shoop B cBoix HayKoBMxX nyb6nikauiax po3rnagatwoTb
MOXMBOCTI iHTerpauii poboToTexHiKM 3 iHbopmaTUKO. [OCNIAHUKM BBAXKalOTb, WO POBOTU — eDEKTUBHUIN IHCTPYMEHT gna
HaBYaHHA 6a30BMX NPUHLMNIB iIHGOPMATUKM, 30Kpema nporpamysaHHs (Flot&Schunn&Lui&Shoop, 2012).

PisHi pocnigkeHHa B CLUA cnpsamoBaHi Ha BUBYEHHA ePpEKTUBHOCTI 3acTOCyBaHHA POBOTOTEXHIKM Yy MpOLLECi HaBYaHHA
nporpamyBaHHA, MaTeMaTuKK, Qi3nKKW, reomeTpii Towo. 30Kpema, 3B'A3KM POBOTOTEXHIKM 3 MATEMATUKOK PO3FNAHYTI B
aucepTauiHin poboti E.M. Silk (University of Pittsburgh), B sikili aBTopom 6yno gocnigxKeHo WAAXM iHTerpauii matemaTuku 3
pO6OTOTEXHIKOO, @ TAKOXK PO3MIAHYTO pecypcu Ana nporpamysaHHs poboris (Silk, 2011).

IHTerpauito ocBiTHbOI poboToTexHikM i3 STEM-npeameTramum y npoueci NiAroToBKM BUUTENIB JoCAiaxeHo y poboTi [30].
30Kpema, TemaTudHi moayni 3 pobOTOTEXHIKM MNPONOHYETbCA BOYAOBYBaTM B MATEMATMKY, MPOrpamyBaHHSA, iHXeHepHe
NPOEKTyBaHHA Ta NPO6/1eMHO-0piEHTOBAHe HaBYaHHA.

Pocia. Ha noyatok 2019-2020 HaBYa/bHOTO POKY B POCIMCbKMX LUIKOAX HEMA€E OKpemoro npeamety "PoboToTexHika".
MoK Wwo poboTOoTEXHIKA NOWMpPEHA, B OCHOBHOMY, AIK A0AATKOBA OCBiTa B No3aLwkKiibHOMY ¢opmaTi. Ane 33 NPOEeKTOM HOBOrO
[LeprKaBHOro OCBITHLOrO CTaHAAPTY ii NaHYOTb BMPOBaAMTU B OCBITHIO ranysb "TexHonorii".

3rilHO YMHHOI OCBITHLOI MpPOrpammn cepeaHboi 3aranbHOI OCBITH, WO Aie B Pocii 3 2015 p., HaBYaHHA POBOTOTEXHIKK
nepenbayeHo OKPEeMMMMU TeMamM B KypcCi iHGopmaTUKKM (y 3MmicTOBIN NiHii "Anroputmun Ta enemeHTV nporpamyBaHHs") Ta
TexHonorii (y 3micToBii niHii "CyyacHi maTepianbHi, iHGOpPMaLLiiMHi Ta rymaHiTapHi TEXHO/OTIT Ta NEPCNEKTUBMU iX PO3BUTKY"),
(MpumepHan ocHoBHasa obpa3oBaTesibHaa nNporpamma cpegHero obuiero obpasosaHua, 2015). 3oKkpema, 3 PoOBOTOTEXHIKM
nepeabayeHo BUBYEHHA TaKUX TeM, K aBTOHOMHI pob60TH i aBTOMATM30BaHi KOMMNNEKCU; MIKPOKOHTPOAEP, CUrHAA, 3BOPOTHUI
3B'A30K: OTPMMAHHA CUrHaniB Big LMOPOBUX [aTYMKiB (TOpPKAHHA, BiACTaHi, CBiTAa, 3BYKY Ta iH.); po3rnag npuknagis
pob0TM30BaHMX CMCTEM i aBTOHOMHWUX PYXOMWX PobBOTIB; HaBYaNbHOrO cepefoBMILA ANA PO3PO6KM Mporpam ynpasAiHHA
pyxomvmu poboTamum Ta peanisauis AesKUX anroputmie ix pobotn (Hanpuknag, "pyx Ao nepewkoan”, "NpoxoaxKeHHA B3[0BK
NiHIT" i T.N.), HaNaro4XeHHA NPorpamm ynpasaiHHA poboTom Ta iH.

Kpim Toro, B Pocii gie KomnnekcHa nporpama "PO3BMTOK OCBiITHbOI POBOTOTEXHiIKM i HenepepBHOi IT-ocsiTn",
3aTBepAKeHa ABTOHOMHOIO HeKOMepLiMHOW opraHisauieto "AreHTCTBO iHHOBaUiHOro po3suTKky" B 2014 p. Mporpama
CNPAMOBAHA Ha PO3BWUTOK B KpaiHi cMCTeMW HenepepBHOI OCBITM B ranysi iHGOpMaLiNHMUX TEXHONOriM, KOMM'toTEPHOro
MOZENOBAHHSA, MEXAaTPOHIKM, POBOTOTEXHIKM Ta HAYKOBO-TEXHIYHOT TBOpYOCTi (Ky3bmiHa, 2017).

Ha cborogHiwHit geHb B Pocii Hemae cneuianbHoCTi "negaror 3 poboToTexHikM" i He icHye BiANOBIAHOI nporpamm
niarotoBkM ana 6akanaspaty. OgHak, pAs NefaroriYHNX yHiBEepCUTETiB yKe BBE/IU B Aito Nporpamy MarictepcbKoi NiAroToBKM 3a
HanpAmoMm "Pob0oToTexHiKa, MexaTpoHiKa i eNeKTpPOoHiKa B OCBITI". Ane He KOXeH yuutenb iHpopmaTukn abo ¢isnku rotosumi
BCTYMaTM A0 MaricTpaTypu, ag)Ke TaKa MNiAroToBKa BMMarae 6arato 4Yacy i cui Big BUMTENsA, SIKMA | TaK € 3aHaaTo
nepeBaHTaxeHUM (loHKiHa, 2018).

Ha fgaHWi MOMEHT HalimacwTabHilWol nporpamoto 3 MigroToBKM ¢axiBuiB y ranysi poboTOTEXHIKM € nporpama
"PoboToTeXHIKa. |HXXeHepHO-TeXHIYHI Kagpu iHHOBAUiHOT Pocii". Mporpama BnpoBagskeHa 3 2008 p. A came Ha 6asi nanauis
LUTAYOT TBOPYOCTI CTBOPIOIOTLCA PErioHasIbHi PecypcHi LLeHTpU, AKi 3abe3nedytoTbcs HeobXigHMM 0bn1agHaHHAM Ta HaBYaibHO-
METOOUYHUMM MaTepianamu. NpoBOAUTLCA BE/IMKA KiNbKICTb MICLUEBUX i perioHafibHMX 3maraHb 3 pPOOOTOTEXHiKM, AKi
33BEpLUYIOTLCA BCEPOCINCbKMM poboToTexHiuHMM decTmBanem "Pobodect" (BerHep, 2013).

Takox y Pocii, nounHatoun 3 2012 poKy, perynspHoO NPOBOAATLCA Pi3HOMAHITHI Kypcu MiaBULLEHHA KBanidikauii ana
BYMTENIB, AKI OPraHi3oBYyOTbCA POCIMCbKOIO OpraHi3aLieto 0CBiTHbOI pOo60TOTEXHIKM (loHKiIHa, 2018).

AsiatcbKi KpaiHu. Y MisgeHHint Kopei, AnoHii Ta Kutai € nocibHMKM 3 pobOTOTEXHIKM AnsA BYUTENiB, po3pobneHi ans
[0NoMOrv BuMTENAM Npu poboTi B Knaci (Eguchi, 2014).

CiHranyp. Y CiHranypi pob6oTOTexHiKy BK/AOYEHO K ix y dopManbHi, Tak i HedpopmanbHi Has4anbHi nporpamu. CiHranyp
33KNafla€ OCHOBY A/1A PO3BUTKY LUTYYHOrO iHTENEeKTy yepes3 ocBiTy. Y pamkax nporpamu TechSkills Accelerator ypag KpaiHu
34iMiCHIOE ABi iHiWiaTMBM Ana POpMyBaHHA TEXHOJIOTIYHMX HABWUYOK, fAKi CNPUATUMYTb PO3BUTKY MICLLEBOI €KOoCUCTEMM.
PoboToTexHika € YacTUHO Liei nporpamu. OAHIED 3 TaKuUX iHILIAaTUB € po3pobKa A5 rPOMAACHKOCTI HE€3KOWTOBHMX NpOrpam
ONA 03HAMOM/IEHHSA iX 3 MOTEHLiaIoM TEXHO/OTIN WTYy4YHOro iHTenekTy. Hanpuknag, npoekt "Al for Every" ("LUTy4Huit iHTENEKT
ona Beix") cnpamoBaHuiA Ha 3anydeHHsA 10 000 cnyxadis, BKAHOYAOYM YUHIB CEPEAHbOT LKOAM Ta NPALIOIYMX 40POCAUNX.

Kurait. PoboToTexHika B Kutai gyke nonynspHa i Ha OCHaLLEHHA KiaciB BUTPaYaeTbcsA 6/1M3bKO Mifbapaa €BPO Ha piK. B
2014 poui B niBgeHHo-KuTalicbkomy CiaHi, KM € UEeHTPOM aBiaKoCMiYHOI npomucnoBocTi KuTalo, Ha OCHOBI nporpamm,
po3pobneHoi IHcTuTyTOM KapHeri-Mennoxa (CLUA), 6yna 3acHoBaHa komnaHia China RobotC. OgHieto i3 3aBgaHb KomnaHii —
HaBYaHHA LWKONAPIB i CTyAeHTiB poBOTOTEXHIKM, a TaKOX MiAroTOBKa BMKNAZaYiB POBOTOTEXHIKM [na LWKiN i Kosnepis.
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MiaroToBKa BYMTENiB BKAOYAE B cebe OYHi KypCu Ta OHNAMH HaBYaHHA A4 CAyxadis 3 BigdaneHUx painioHis Kutato (loHkiHa,
2018).

[na HaBYaHHA poboToTexHiKM ypaa Kutato 3 2018 p. BBiB NiAPYYHMK 3 OCHOB LUTYYHOTO iHTENEKTY Y LWKONAX i KoeaKax.
EKkcnepumeHT npoBoauTbea B 40 cepegHix wKonax. NigpyyHuk 6yB HanucaHuii Ha 3aMoBAeHHA ypagy KuTawo ana BKAOYEHHS
OQHOT ANCUMNIHM B KypC NOYATKOBOI Ta cepeaHbOi KON,

OBrOBOPEHHA

OT)Ke, BMBYEHHA 3apybiKHOro AOCBiQYy HaBYaHHA OCBITHLOI POBOTOTEXHIKM B 3aK/lafdax LWKiNbHOI Ta Mo3aluKiNbHOT
OCBITW, @ TAKOX NiArOTOBKM BYMTE/NiB POBOTOTEXHIKM NOKa3ano, Wo:

1. Ha TenepiwHilt Yyac poH6OTOTEXHIKA € CBITOBMM OCBITHIM TPEHAOM.

2. OcBiTHA pODBOTOTEXHIKA 32 KOPAOHOM € OAHWM 3 MONYAAPHMM HaAMPAMOM Yy 3aKnafax Mo3allKiNbHOi OCBiTH, WO
NnoB'A3aHO 3 TUM, LLLO, B OCHOBHOMY, He iCHYE CUCTEMATUYHOrO il BNPOBaAKEHHA B LKiJIbHI HAaBYaNbHI Nporpamu.

3. Migxoan A0 HaBYaHHA OCBITHbOI POBOTOTEXHIKM MaloTb HECUCTEMHWMIA XapaKTep, B OCHOBHOMY, OpraHi3oBaHi B
NO3aypOoOYHUIA YacC AK KypCKU ANA YYHIB, NiTHI WKOM, Tabopw, B T.4. 414 NiATOTOBKM A0 3MaraHb 3 pO6OTOTEXHIKM.

4. [nAa 3anyyeHHs pfitell A0 TeXHiYHOI TBOPYOCTI Ta CTUMY/IOBAHHA PO3BUTKY iHXEHEPHOTO MWCIEHHA HeobXxiaHi
KBanidpikoBaHi BUMTENI, AKI MOXYTb HaBYaTU OCBITHBOI POBOTOTEXHIKM. X MiAroTOBKa B AeAKMX KpaiHax BiAgbOyBaeTbcA B pamKax
MaricTepCcbKuUxX NMporpam, B AKi poboToTexHiKa iHTerpyeTbcs Ak oKpemi moay i iHbopmaTtuku Ta/abo STEM-npeameris.

5. B 6araTbox 3apybixkHUX KpaiHax opraHi3oBaHi Pi3HOMaHITHI Kypcu, TPEeHiHrK, cemiHapu, BebiHapn 3 poboTOTEXHIKM
ONA NiABULLEHHSA KBanidiKaLuil NPaKTUKYOUYMX BYUMTENIB.

3a pe3ynbTaTamu BUBYEHHSA 3apybirKHOro A0CBiAY HaBYaHHA OCBITHbOI POHOTOTEXHIKM Ha TenepillHili Yac Taki NUTAHHA €
LUCKYCIMHUMU:

® 4K BaApPTO BUAINATU OCBITHIO PODOTOTEXHIKY B OKPEMUIA LWKINBbHWUIA NpeameT;

®  AKLWO OCBITHIO PObOOTOTEXHIKY iHTerpyBaty B STEM-npeameTtu, To B AKUI NpegMeT AoUiNbHiLe ii BKAOYATH; AKWO i
BK/tOYATH AK mogyni B STEM-npeameTu, To B AKOMY CRiBBigHOLWWEHHI;

® /1A BYUTENIB AKMX NPELMETIB SOLINbHO BKAOYATU OCBITHIO POBOTOTEXHIKY AK CKAAZ0BY NPOrpamMm ix NiaroToBKU.

TakMM YMHOM, 3a3HAYeHi AMCKYCiIMHI NMUTAHHA CMiB3BYYHI 3 aHaNoOriyHMMM npobnemamu BNPOBALMKEHHA OCBITHBLOI
pPOHOTOTEXHIKM B 3aK/1aam OCBITU B YKpPaiHi.

BUCHOBKM TA NEPCNEKTUBU NOAANBLUUX AOCNIAKEHD

Ik NokasaB aHani3 3apybikHOro A0CBiAy HaBYaHHA OCBITHbOI POHOTOTEXHIKM B uisomy, B €EBponi Ta CLUA BoHa He
BNPOBaAKeHa B LIKONAAX AK OKPeMUIM HaB4yaNbHUI npeameT. Benuka ysara 3apybiKHUMM AOCHIAHMKAMW NPUAINAETbCA
iHTerpauii poboTOTEXHIKM 3 HaBYANbHUMU AncuMNNiHaMK | nporpamamm STEM-ocBiTM. HanpuKknaa, poboToTexHiIKa BKIHOYAETbCA
B TaK 3BaHi STEM-ypoKM i3 cnpAMOBAHICTIO Ha MaTemMaTWKy Ta NPUPOAHUYI HAyKWU. 30Kpema, BinbluicTb 3aKOPAOHHUX
HaBYa/IbHUX YCTAHOB CNPAMOBAHI Ha BWMKOPMUCTAHHA MOTMBALIMHWMX acneKTiB PObOTOTEXHIKM ANA aKTUBI3aLil HaBYaNbHO-
ni3HaBa/bHOI AiANbHOCTI LWWKOAAPIB Ta 3a7y4eHHsA ix o STEM-ocsiTw.

BuBYeHHA 3apybixKHOro A0CBIAY NiArOTOBKM MaWbYTHIX yunTenis poboTOTEXHIKM, MOKa3ano, Wo iX NiAroToBKa B AEAKMX
KpaiHax B OCHOBHOMY BiZOYBa€ETbCA LWAAXOM MiABULLEHHA KBanidikauii MPaKTUKYIOUMX YUUTENIB Ha PISHOMAHITHUX Kypcax,
TpeHiHrax, cemiHapax i T.4. B 4eAakux KpaiHax BOHA BK/OYEHA B Nporpamu nigroToBKW MaricTpis.

BaraTto KomnaHil, AKi BUPo6AAOTL POBOTOTEXHIYHI KOHCTPYKTOPW Ta 061agHaHHSA, He TiIbKM NpoaatoTs ix (HanpuKknag,
Lego), a i, roTyloTb METOAMYHI Ta HaB4YaNbHi maTepianuM AnA peanisauii TexHonorin STEM-oCBiTM, a TaKOX CTBOpPHOIOTb
e/1IeKTPOHHI OCBITHI pecypcu, HaBYabHi NPOrpamMm, OHAAMH-YPOKK, OLIHOYHI MaTepianu Ta iH. HaBYaHHA negaroris i WKoNApiB
6a3y€eTbCA NPU LLbOMY Ha 0613 HAHHI, AKe BUPOHAAOTD Lii KoMMaHii.

MiarotToBKa MalbyTHIX ¢axiBuiB Yy ranysi pobOTOTEXHIKM NOTPebye OHOBAEHHA 3MICTy HABYaHHA LWKiNbHOI Ta
YHIBEPCUTETCbKOI OCBITM BiANOBIAHO 4O BMMOI CbOroAgeHHA. TOMy Ha CbOrofHi 0cob6/1MBOro 3HauyeHHs HabyBaloTb MUTAHHSA
BNPOBaAXeHHA POBOTOTEXHIKM Y HaBYaNIbHUI NPOLLEC 3aK1akiB 0CBITU AK 060B'A3KOBOI CKNAL0BOI. BuBueHHA Ta aHani3 gocsiay
3apybirKHMX KpaiH 3 MUTaHb HaBYaHHA OCBITHbOI POBOTOTEXHIKM A03BOAUTL BMKOPUCTATU Kpal,i MeToAMKM B YKpaiHi ana
NiAroTOBKM ManbyTHIX yuuTenis, AKi OyAyTb HaBYaTM OCBITHLOT POBOTOTEXHIKM.

Ons niarotoBkn mManbyTHiX yuuTenis iHGOpPMaATUKKM, fAKi ByAyTb HaBYaTM OCBITHbOI POBOTOTEXHIKM, Ha GaKyNbTeTi
iHpopmaTtukm HauioHanbHOro neaaroriyHoro yHisepcuteTy imeHi M.M. [paromaHoBa B 2018 p. po3pobeHo Ta BBEAEHO B Ait0
OCBITHbO-NPOdECiNHI Nporpamn ans H6akanaspiB Ta maricTpis 3a cneuyianbHictio 014.09 "CepegHn ocsita (iHbopmaTtuka)" i3
cneujanisauieto "OcBiTHA poboToTexHika". Ha TenepilwHi yac ana 3abesnevyeHHA AKICHOT NIAFOTOBKM MaWbyTHIX yuuTenis
OHOB/IOKOTLCA BiANOBIAHI HAaBYA/NbHO-METOAMYHI KOMMAEKCUM AMCUMNAIH cheuianisauii "OcBiTHA poboToTexHika", B T.M. 3
YpaxyBaHHAM BMBYEHOrO 3apybixkHOro f0CBiAy. B nepcnekTMBax NoAanblinx AOCAiAKEHDb — BiACNIAKOBYBaHHA TPEHAIB Y ranysi
POBOTOTEXHIKM A1 OHOB/IEHHS 3MiCTy HaBYaHHA OCBITHbOT POOOTOTEXHIKM B NeaaroriyHOMy yHiBepcuTeTi.
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FOREIGN EXPERIENCE IN TEACHING OF THE EDUCATIONAL ROBOTICS
O.V. Strutynska
National Pedagogical Dragomanov University, Ukraine

Abstract. The paper examines of the foreign experience of teaching educational robotics in educational institutions, as well as the experience of
training teachers of robotics. The popularity of educational robotics is related to the expansion of the use of robots.

Formulation of the problem. The rapid development of the robotics industry necessitates the training of appropriately qualified specialists, as
there is already an urgent need for specialists in the design, construction and programming of robots. This contributes to the
growing popularity of robotics as an educational trend in Ukraine and the world. For the effective implementation of the
educational robotics into the learning process in Ukraine, it is important to study the foreign experience of teaching students and
training of the future robotics teachers.

Materials and methods. The study are used research methods such as systematic analysis of scientific and methodological sources on the
research problem, analysis of the popularity of robotics as an applied industry and educational trend, comparison of foreign
educational robotics curriculums of schools, out-of-schools and universities.

Results. Studying of the the foreign experience in teaching of the educational robotics in school and out-of-school education, as well as training
of robotics teachers, has showed that educational robotics abroad is a popular trend in out-of-school educational institutions, due
to the fact that there is no systematic implementation of it into school curricula. The approaches to its teaching are non-systemic in
nature, mainly organized as an after school courses for students, summer schools, camps, incl. the preparation for robotics
competitions. Preparation of future robotics teachers in some countries is part of master's programs that it is integrated of the
educational robotics as separate modules of Computer Science and/or STEM subjects. However, in many foreign countries, various
courses, trainings, seminars, and webinars on robotics are organized to enhance the qualifications of in-service teachers.

Conclusions. The training of future specialists in the field of robotics requires updating the content of school and university education in
accordance with the requirements of today. Therefore, the importance of implementation robotics into the learning process of
educational institutions as a mandatory component is of particular importance today. Studying and analyzing the foreign countries
experience in educational robotics training will allow the use of the best techniques in Ukraine for the preparation of future
teachers who will teach educational robotics.

Key words: educational robotics, learning of the educational robotics, teaching of the educational robotics, training robotics teachers, foreign
experience.
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