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Hocniooiceno porv npozpamyeants ma poOOMOMeEXHIKU 6 PO3GUMKY KPUMUYHOLO0 MUCTeHHs yuHis. [Ipoannizoeano
OCMAHHI 00CTOJCeHHs. ma nyomKayil, wWo CMocylomspcs enausy yux cgep na ocsimy. Mema cmammi nonsieae 8 3'5cy68anHi
BANCIUBOCI HABYAHHS NPOSPAMYBAHHS MA POOOMOMEXHIKU Ol PO3GUMKY KDUMUYHO20 MUCLEHHS, a THAKOIC Y BUCBITNIIEHHT
nepcnexmue Yyux OUCYUNIiH y cydacuii oceimi. Taxkodic po3eisiHymo GUKIUKU, 3 SKUMU CTHUKAIOMbCS WKOAU A 4umei nio
4aAC YRPOBAOICEHHs. YUX OUCYUNIIH, [ 3aNPONOHOBAHO PIUEHHS OIS YCHIWHOL THme2payii npoepamysanHs ma pooomomexHiKu 8
oceimuiil npoyec.

Knrouogi cnosa: npozpamysanis, pob0omomexHika, po3eUmox, KpumuiHe MUCIeHHs, VUi, 0c6ima, O0O0CHIONCeHMs,
nyonixayii, HA84aHHs, MeMOOUKY, pecypcl, NIOX0OU, BUKIUKU, NePCHEKMUBU, TO2IUHE MUCTEHHS, NPODIeMHe MUCTIEHHS, MBOpYe
MUCTIEHHS, WIKOIU, 8Yumeni, inmeapayis, yugposa enoxa.

IMocTanoBka npodiaemMu. Y CydacHOMY CBiTi, i¢ HU(POBI TEXHOJOTi MPOHUKAIOTH y BCi chepy HAILIOrO
XKHTTS, OCBITAa CTHKAETHCS 3 HOBUMHU BHKJIMKaMH. 3MiHA YSIBJICHb NP0 HABYAHHS TA BUMOIH J0 YYHIB BUMAraroTh
neperyisily TPaAWIHHUX TiaXoaiB 10 ocBiTH. OJMH 3 TaKUX TEPCICKTUBHUX HAMPSAMIB — BHKOPHUCTAHHS
MpOorpaMyBaHHsS Ta POOOTOTEXHIKM Yy HaBYalbHOMY mporieci. [IpoOiema monsirae y ToMmy, mo 0arato ydHiB
CbOTOJIHI HE PO3BUBAIOTH IOCTATHHO KPUTUYHOT'O MUCIICHHS, SIKE € KITIOYOBOIO HABHYKOIO IS YCITIXY Y Cy4acCHOMY
cBiTi. KpuTnune MuclieHHs1 T03BOJISIE aHAi3yBaTH 1 OLiHIOBAaTH iH(OpMaIlilo, poOMTH OOIPYHTOBaHI BHCHOBKH,
PO3B'sI3yBaTH MPOOJIEeMH Ta KPeaTUBHO IMiIXOJUTH 10 3aBlaHb. Ll HaBHUKa € Ba3KIUBOIO SIK JUISl aKaJEMI4HOT0, TaK
1 U1 OCOOMCTICHOTO PO3BUTKY YUHIB.

YV KOHTEKCTI 11i€i mpobaeMu mporpaMyBaHHs Ta pOOOTOTEXHIKa MOXYTh MaTH 3HAYHHIA BIUTUB HA PO3BUTOK
KPUTHYHOTO MHUCJICHHS Y4HIB. BOHM HajaloTh MOXIIHMBICTh YYHSM HE TUIBKH CIOXMBATH HU(QPOBY 1H(POpMALIO,
aJie i aKTUBHO CTBOPIOBATH ii, pO3B'A3yBaTH CKJIaIHI 3a]a4i, €KCIIEPUMEHTYBATH Ta 3IiHCHIOBATH TBOPYI MPOEKTH.
[IporpamyBanHsi Ta pOOOTOTEXHIKA CTUMYJIIOIOTh JIOTIYHE MHUCIEHHS, MPOOJIIEMHE MUCIEHHS Ta TBOPYICTH, LIO €
OCHOBOIO KPUTHYHOTO MHUCIICHHSI.

[Ipote, HecBimOMe BHKOPHCTaHHS WX IHCTPYMEHTIB MOXe MPU3BECTH 0 HebakaHWX HacniakiB. He Bci
BUMTEl 1 3aKJ1aJjd OCBITH 3HAIOTh, SIK €)EeKTHBHO IHTErpyBaTH MPOrpaMyBaHHs Ta pOOOTOTEXHIKY y HaBYaJIbHUMA
mporec, K BHOpaTH BiIMOBITHI METOAWKH Ta PECYpCH, SK MiATPUMYBATH IHTEPEC YYHIB i CHOPUSATH IXHBOMY
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pO3BUTKY. ToMy, HEOOXiTHO BUBYMUTH POJIb IIPOrPaMyBaHHsI Ta pOOOTOTEXHIKH Y PO3BUTKY KPUTHYHOTO MUCIICHHS
YUHIB 1 BU3HAUYMTH e(heKTHBHI MiX0M 0 iX BIPOBaHKEHHsI y HaBYaJIbHI 3aKJIa/I1 3aralbHOI CEpEeAHBOI OCBITH.

AHauni3 ocTaHHiX AocaimKkeHb i my0Jikaniid. B octanHi poku poBeIeHO 3HAYHY KUIBKICTh JAOCIIKEHb,
mo0 BHU3HAYMTH BIUIMB MPOrpaMyBaHHS Ta pOOOTOTEXHIKM HA PO3BUTOK KPUTUYHOTO MUCJICHHS YYHIB.
JloCTiTHUKH aKIEHTYIOTh YBary Ha pi3HHX acleKTaX IO BIUIUBY.

A. Cwmir [1] mocmimkyBaB B3a€MO3B'SI30K MK HAaBUaHHSM MPOrPaMyBaHHS Ta PO3BUTKOM KPUTHYHOTO
MUCJICHHSI YYHIB CEpPeIHbOI IIKOJIM. BiH 3a3Havae, 0 B MPOIECi TPOrpaMyBaHHs YYHI HABYAIOTHCS aHATI3YBaTH
npobiemy, po3oupatcs B ii CKIQJ0BUX YacTWHAX Ta PO3POOIATH NITOPUTMHU Uil po3B's3aHHs. Lle crpusie
PO3BUTKY HaBUYOK KPUTHYHOT'O MHUCJIEHHS, TAKHUX SIK aHAIITHYHE MHCIICHHS, JIOTTYHE MUCICHHS Ta 3aTHICTb JI0
CHUCTEMAaTUYHOTO PO3yMOBOI'O aHATI3Y.

[nme mocmimkenns, nposenene M. JlxoHcoHOM [2], GOKyCYeTbCS Ha PO3BUTKY KPUTHYHOI'O MHCIICHHS
4yepe3 BHUKOpUCTaHHA mporpamyBaHHs B STEM-ocBiTi. ABTOp 3a3Hauvae, MO MPOrpaMyBaHHS JOIOMArae y4HsIM
PO3BUBATH HABMYKU KPUTUYHOT'O MUCIIEHHS IJISIXOM ITOCTAHOBKH 3alMTaHb, OUIYKY PillleHb, OIIHKY albTEepPHATHB
Ta MepeBipKH 1X e)eKTUBHOCTI.

VY nocmimkenni JI. Xyanra [3] po3risHyTO pojib MpOrpaMyBaHHS B PO3BUTKY HaBHYOK MPOOIEMHOTO
MUCJICHHSI Y4YHIB. ABTOp 3a3Haya€, IO BUPILNIEHHS CKJIAAHUX 3aJad TPOrpaMyBaHHsI CTUMYJIIOE Y4YHIB JI0
aKTUBHOT'O MPOOJIEMHOr0 MHCJICHHs. BOHM HaBUarOThCsl aHANi3yBaTH MPOOJEMY, BUAUIATH KIIOYOBI (akTopw,
CTaBUTH THMTaHHS 1 pO3poOJATH cTparerii po3's3anHHs. lle po3BuBae iX 3MaTHICTH JI0 KPUTHYHOTO MUCIICHHS,
KpPEaTUBHOCTI Ta IHHOBAIIHHOTO nizonzLy JI0 TIPOOJIEM.

IHuni nocmimpkenns, nposeneHi b. Cmitom [4] Ta A. I[)KOHCOHOM [5], JIeMOHCTPYIOT, IO MPOTPAMYBAHHS
CIIPHSE PO3BUTKY HABHYOK npoOJIEMHOT0 MUCIICHHS, TAKHX SIK 3AATHICTH J0 aHaJn3y, CHHTE3Y Ta reHeparii plIHCHB
VYuHi, sIKi MarOTh JJOCBiJ IPOrpaMyBaHHS, MPOSBISIOTH OUTBITY THYYKICTh Y BUPILIEHHI MPoOIeM, KpeaTUBHICTh Yy
3HAXO/KEHHI aJIbTEPHATUBHUX IIISIXIB Ta 37aTHICTh J0 IHHOBAIIHOTO MUCIICHHSL.

{ono nuTaHHs BIUIMBY POOOTOTEXHIKH HA PO3BHTOK KPHUTHYHOI'O MHUCIICHHS YYHIB TO aKTYaJIBHOCTI Iie
nuTaHHs HaOyso y npansx /. Cumonca, P. Bpayninra, B. Uanra, C. Kim, A. CMIT Ta 1HIIHX.

3okpema, J[. Cumonc [6] NpOBIB JOCHTIPKEHHS, 11100 BUBYMTH BIUIMB BUKOPHCTaHHS POOOTOTEXHIKM Ha
PO3BUTOK KPUTHYHOTO MUCJICHHSI YUHIB CTapIIoi IKOIW. BiH BUSBUB, 1110 B3a€EMOIisl 3 pOOOTaMHU CTUMYIIIOE YUHIB
70 KPUTHYHOTO aHaJi3y CHTYyalliid, po3B's3aHHsS MpoOIeM Ta NMPUHHATTA OOIpyHTOBaHMX pimeHb. Llel mporiec
CTIpHA€ PO3BUTKY HAaBHYOK KPUTHYHOIO MHCIICHHS, TaKMX SK aHAIITHYHE MHCJICHHS, JIOTIYHE MUCIEHHS Ta
3[ATHICTh 10 KPUTUYHOTO OL[iHIOBaHHS iH(OpMaIii.

Hocnimxennst P. Bpayninra [7] 3ocepemkyBanocs Ha BIUTUBI POOOTOTEXHIKH Ha PO3BUTOK KPHUTUYHOTO
MUCJICHHSI YYHIB MOJIOALIOI IIKOJIW. ABTOp BHSBHB, IO B3aEMOJiS 3 poOOTaMH JOMOMArae y4HsIM BUUTHCS
posrisiaaTH mpobieMy 3 pi3HHX OOKIB, aHaJi3yBaTu ii Ta po3B'S3yBaTH, BUKOPHCTOBYIOUH KPUTUYHE MHCICHHS.
PoboToTexHika TaKoX CIpUsiE PO3BUTKY KOMYHIKaTHBHUX HABHYOK, CIIBIpPAIli Ta KPEATHBHOIO MUCIICHHSI.

Hocnimkennast B. Yanra [8] mocmimkyBaio BIUIMB POOOTOTEXHIKH Ha PO3BUTOK HABUYOK MPOOIEMHOTO
MUCJICHHSI Y4YHIB. ABTOp BHSBHB, IIO POOOTOTEXHIKa HAJa€ MOXJIMBICTh YYHAM 3ITKHYTHCS 3 pPEaIbHUMH
npoOiieMaMu 1 UIyKaTu pillieHHS! 3 BUKOPHCTaHHSM MPOOJIEMHOTO0 MUCJICHHS. Y4HI, sIKi pamfoBaid 3 poOOTaMHu,
PO3BUBAII HABUYKH aHANI3y CUTYallil, HOLIYKY albTePHATHBHUX PillIeHb T4 KPEaTUBHOT'O MUCIICHHSL.

Inme mocmimkenns, nposenene C. Kim [9], BusBHIIO, 0 pOoOOTOTEXHIKA CIPHSE PO3BUTKY HAaBHYOK
MpoOJIEMHOT0 MHUCIICHHS, TaKMX SIK BUSBJICHHS MpoOnemu, (HOpPMYIIOBaHHS TimoTe3w, 30ip 1 aHami3 AaHUX Ta
po3poOKa pileHHs. YuHi, sKi Opaid ydyacTh y mporpaMax 3 PoOOTOTEXHIKH, MPOSBIIUIA BUCOKY 3JIaTHICTH JI0
MpOOIEMHOr0 MHUCIIEHHS Ta THYYKICTh y BUPIIIEHH] CKJIaTHAX 3aBJAHb.

MeTo10 [aHOI CTAaTTi € PO3MISAHYTH POJb MPOrpaMyBaHHs Ta POOOTOTEXHIKH Y PO3BUTKY KPHTHYHOTO
MUCJICHHSI Y4YHIB, NUIIXOM BHSBJICHHS KJIIOUOBHUX AaCMEKTIB, AKi MiATBEPKYIOTh POJNb MPOTrpaMyBaHHS Ta
pPOOOTOTEXHIKM B PO3BUTKY KPHTHYHOTO MHCIECHHS Ta PO3KPUTTS I[MO3UTHBHOIO BIUIMBY BHUKOPHCTAHHS
MporpaMyBaHHs Ta pOOOTOTEXHIKM Ha PO3BUTOK HABUYOK KPUTUYHOTO MUCIICHHS, TAKUX SIK aHATITHYHE MUCIICHHS,
JIOT1YHE MUCIICHHS, TIPOOJIEMHE MUCIICHHS Ta KPEaTUBHE MUCIICHHSL.

Buxnan ocHoBHOro Mmatepiany. OJJHUM 3 KIIIOUOBUX aCIEKTIB, IO MiATBEPHKYIOTH POJIb TPOrpaMyBaHHS
Yy PO3BUTKY KPHUTUYHOIO MUCJCHHS Y4YHIB, € IOCTIDKeHHS npoBeneHi Jlesinconom ta Illkonoro Crendopna. Y
CBOIX po0OTax BOHM IOKa3ajd, IO BUBYEHHS NPOrpamMyBaHHs CIpPHUSE PO3BUTKY aHAJTITUYHOrO Ta JIOTTYHOTO
MucieHHs yuHiB [11]. 3HaHHA nporpaMyBaHHS BUMAara€ CHCTEMAaTHYHOTO W JIOTTYHOTO MUCJIEHHS MpU PO3poOIi
mporpam Ta po3B'si3aHHI MpoOiieM. BHKOpUCTaHHS aNrOpUTMIYHOTO MiAXOMy NpPW MPOrpaMyBaHHI JOMOMArae
YUHSIM BUUTHCS JEKOMITO3MIIi1 3aBJJaHb HA MEHII KPOKH Ta aHaJIi3yBaTH JIOT14YHi 3B'SI3KK MK HAMH.

Hocnimkensst, npoBeneHi CiHIXOM Ta HOro KoJieram, MiATBEPPKYIOTh, 110 BHBYEHHS MpPOTpaMyBaHHS
CTIpHS€ PO3BUTKY aHAJITUYHOTO Ta Hp06HeMHOFO Mucnenss [15]. HporpaMyBaHH;I 3mymrye YUHIB p036HpaTHc;1 B
CKJIQJIHUX 3aBJaHHSX, BHIUISTH KIIOYOBI €IEMEHTH, CTPYKTYpYyBaTH 1epapx1fo Tl 1 aHAi3yBaTH JIOTIYHI 3B'SI3KH
Mixk HEMH. Lle cripusie hopMyBaHHIO HABUYOK KPUTUYHOI'O MUCIICHHSI, SIKi MOXKYTh OyTH KOPUCHHUMH B YCiX cepax
KHUTTSL.
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Hocninanku bpecnaB Ta Myp 3'sicyBanm, 10 BHBUEHHS MPOTPaMyBaHHS CIIPHUS€E PO3BUTKY JIOTIYHOTO
MUCJIEHHS Ta YMiHHIO OyayBaTd mociigoBHOcTi aiii [16]. Ilpu mporpamyBaHHi y4HI BHKOPHCTOBYIOTH JIOTTYHi
oriepailii, yMOBHI KOHCTPYKIIii Ta IMKJIM, 1[0 JOIOMAara€ iM pO3BHBAaTH BMIHHS PO3Ii3HABATH Ta aHAIi3yBaTH
JIOT1YHI B3a€MO3B'si3ku. Lle Moke MaTH TO3MTHBHHMI BIUIMB Ha iXHIO 3[aTHICTH A0 apryMeHTallil, MpUHHATTS
OOTPYHTOBAaHHUX PIllICHb Ta PO3B'sI3aHHSI IPOOJIEM.

[IporpamyBanHs B MOEJHAHHI 3 MPOEKTHOIO MISUTBHICTIO MOXKE CTUMYIIOBATH PO3BHTOK KPHUTHYHOTO
MUCIICHHsI Y4HIB. Y jnociimkenHi Masoni ta Kpoydopa Oyi10 mokas3aHo, 1o npoekTHa podoTa 3 nporpaMyBaHHIM
cupuse (OpPMYBaHHIO HABHYOK MNPOOJIEMHOrO MHCIEHHS Ta KpeatuBHOcTi [17]. VYuHi, mpamioroun Haj
MPOTPaMHAMH TPOEKTaMH, TepeOyBarOTh y CUTYyallii, KOIM BOHM TOBHMHHI BH3HAYUTH MPOOJIEMY, PO3POOUTH
aIbTEPHATHBHI PIlIEHHs Ta OUWIHUTH iX e]ekTHBHiCTh. lle BMMarae KpUTHYHOrO MUCIEHHS, aHai3y, OIIHKA
iH(OpMallii Ta MOIIYKY TBOPYUX PillleHb.

[IporpamyBaHHsI TaKOX CIPUSE PO3BUTKY HABUYOK KPUTUYHOTO MHCIEHHS 4Yepe3 BUPILIEHHS MPOOJIeM.
VY4Hi, CTHKalOYUCh 3 PI3HOMAHITHUMH 3aBJaHHSIMH TPOrpaMyBaHHs, 3MYIIEHI BHKOPHCTOBYBATH KpPHUTHYHE
MUCJICHHS JUTS 3'ACYBaHHS TPHYMH NPOOJIEMH, TIOIIYKY albTepPHATUBHHUX PIllICHb Ta OMIHKK iX e(eKTHBHOCTI.
Hocnimkenast Maprine3a Ta Horo Kojer cBiI4aTh MpO Te, IO MPOrpaMyBaHHS JIONIOMAara€ PO3BUBATH HABHYKH
MpoOIeMHOr0 MHUCIEHHS Ta KpeaTHBHOCTI [18]. Bupimienns mpoOmem y mporpamyBaHHI BUMAara€ CHCTEMHOTO
aHai3y, THyYKOCTi MUCJICHHS Ta BMiHHS OL[IHFOBATH Ta YIIPABJISITH PU3UKAMHU.

TakuM YMHOM, JOOCIHi/HKEHHSI MOKa3yIOTh, 1[0 MPOrpaMyBaHHs CHpPHUSE PO3BUTKY HABHYOK KPHUTHYHOTO
MUCJICHHS], TAKUX SIK:

- aHami3 npoOJIeMH: Y4HI TIOBHHHI PO3YyMIiTH NpoOJieMy, PO3KPUTH ii CYTHICTh Ta BU3HAYUTH HEOOXiqHI
Kpoku s 1i BupimeHHs. [IporpamyBanHs HaJlae MOXKIIMBICTD YYHSIM BU3HAYATH MPUYUHHO-HACTIZKOBI 3B'SI3KM Ta
PO3POOIIATH JIOT14YHI aNTOPUTMU JIJIS BUPIILICHHS 3aBIaHb;

- KpUTHYHE MHCJIEHHS: MPOrpaMyBaHHs BUMarae OLIHKH Ta BUOOpY pillieHb. Y4Hi MOBUHHI KPUTUYHO
OL[IHIOBATH Pi3HI MOMJIMBOCTI Ta MNUIIXW BUPIMICHHS NpoOJeMH, BPaxoOBYBaTH OOMEKEHHS Ta MpUHMATH
OOTPYHTOBaHI PillICHHS;

- TBOPYICTh: MpPOrpaMyBaHHsI HaJa€ YUHSIM MOXKIMBICTH PO3POOJATH HOBI inlel, ekcrepruMeHTYBaTH Ta
LIyKaTH HeTpamuliiHi pimeHHs. Lle crnpuse po3BUTKY TBOPYOrO0 MHCIEHHS Ta 3JaTHOCTI A0 IHHOBALiHOrO
MUCTICHHSI.

PobotoTexHika € 1€ OJHUM TOTY)KHHM 1HCTPYMEHTOM JUIS PO3BHTKY KPHTHYHOTO MHCJICHHS Y4YHIB.
B3aemoniss 3 pealbHUMH POOOTaMU CTHUMYJIFOE Y4YHIB JI0 aHaJi3y, MPOOJEMHOr0 MHCJICHHS Ta TBOPYOIO
po3B'sizaHHs 3aBAaHb. OIHUM 3 AOCTIHKEHb, IO MiATBEPIXKYE II0 poiib, € pobora [lanmepra Ta Horo Komer 3
MacauycerchbKoro TeXHOJIOTIYHOTO iHCTUTYTY. BOHH BCTaHOBMIIM, 1110 BUKOPUCTaHHS POOOTIB y HABYaHHI CIIPUSIE
(hopMyBaHHIO MPOOJIIEMHOTO MHUCIICHHS Ta KpeatuBHOCTI yuHiB [13]. PoOoToTexHika Hajae MOMXIIMBICTh YUHSIM
eKCIIEpUMEHTYBATH, BUPIIIyBaTH 3aBJaHHS Ta MOUIYKOBO MHUCIHTH, IO CIPHUSE PO3BUTKY IXHHOTO KPUTHYHOTO
muciieHHs. Mituen Pesnik [19], y cBoii crarti «Sowing the Seeds for a More Creative Society», BHCBITIIIOE
3HAYEHHs1 pOOOTOTEXHIKU Y (POpPMYBaHHI KOMYHIKATHBHUX HABMYOK Ta 3[aTHOCTI JIO CIIBIpAaIll y4HIB.

OcTaHHi IOCTIPKEHHS TAKOXK MiATBEPKYIOTh TO3UTUBHUN BIUTUB POOOTOTEXHIKH HA KPUTUYHE MUCIICHHS
yuHiB. Y cratti «Robotics in Education: A Review» aBtopu Jlin i Armat3uay [20] mpoBenu aHamiz pi3HHX
JOCII/IKEHb 1 BUSBHIIH, IO nmporpamu 3 POOOTOTEXHIKH CHPUAIOTH TOKPALIEHHIO KOTHITHBHUX HAaBHYOK Y4YHIB,
TakuX SK aHaii3, CHHTe3 Ta oiliHka iHpopmaiii. Jocmigank M. C. [[xoncon-I'nenbepr [21] y cBoilt p060T1
«Embodied Learnlng and Educational Robotics: An Exploratory Review» Haromolrye Ha 3poCcTaHHI MOTHBAIIii Ta
3aliKaBJICHOCT] YUHIB y HABYaHHI 3aBASKA BUKOPUCTAHHIO POOOTOTEXHIKH.

VY3aranpHUBIIM JIOCHTI/DKEHHS HAYKOBIIB, Cepel HaWBaroMillMX IepeBar BHBUYEHHS POOOTOTEXHIKU
BUJIJIMMO TaKI:

- TpoOreMHe BHpIIEHHS: pOOOTOTEXHIKA HAa€ YYHSIM MOXKIIHMBICTH 3yCTpiuaTh CKIAAHI MpoOJieMH Ta
mrykatd eeKkTHBHI HUIAXM iX BHUpillleHHsS. BOHM TOBHMHHI 3aCTOCOBYBaTH KPUTHYHE MHCIICHHS, aHAli3yBaTH
CHUTYAIIIO Ta IPUIMaT OOTPYHTOBaHI PillIeHHS AJIs JOCATHEHHSI 02)KaHOTO PE3yIbTaTY;

- TBOpYMH MiAXiN Ta IHHOBALIHHICTH: CTUMYIIOE YYHIB J0 HOBaTOPCHKOTO MHCICHHS Ta MOLIYKY
HECTaHJAPTHUX pillleHb, CTUMYJIOBaHHS (OPMYBaHHS KPEaTWBHOIO MHCIEHHS, IO € BaXXIHMBOIO CKIIAJIOBOIO
KPUTHYHOTO MHUCIIEHHS;

- KOMaHJHa po0oTa Ta CIiBOpallsd: y4acTh Y MIPOEKTAX 3 pOOOTOTEXHIKH mepeadayae podoTy B KOMaH/II,
Jie Y4HI MaloThb B3a€MOJIATH, OOMIHIOBATHCh iJeIMH Ta CIUIBHO BHpilTyBaTtu mpoOiemu. Llei mporec BuXoBye
YUYHIBCBKY CIIPOMOYKHICTb CITyXaTH, BUCIIOBJIFOBATH CBOI [yMKH Ta €()eKTUBHO CIiBIPALIOBATH 3 IHIINMH;

- TEXHOJIOTIYHI HAaBWYKHM: HaBYajbHA POOOTOTEXHIKa 3a0e3reuye CTYACHTIB MIIIHOK OCHOBOIO
TEXHOJOTIYHMX HAaBHYOK. BOHM BUaTbcs BUKOPHCTOBYBAaTH IHCTPYMEHTH NpOTpaMyBaHHS Ta HporpamHe
3a0€3MCUCHHS, PO3YMITH KOHICMIlii €IEKTPOHIKM Ta MpaIfoBaTH 3 JaT4MKaMd Ta JBUTryHamu. LI HaBUUKM
KOPHUCTYIOTBCS BCe OUTBIIMM MOMUTOM Ha PHHKY Mpaii Ta € QyHJaMEHTATbHUMH Ui PO3BHTKY CYCHiJIbCTBA,
3aCHOBAHOI0 HA IHHOBAI[IAX;
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- TIOKpalleHHS MOTHWBallii Ta iHTepecy 10 HaBYaHHs;: HaBYaHHS POOOTOTEXHIKH € BHCOKOMOTHBYIOUHM
JUTSL YYHIB, OCKUJIBKH JIO3BOJISIE TM OAYMTH BIIYYTHI PE3yJIbTATH CBOET IPaIli.

OxpeMmi TOCHIIKEHHS TAaKOXK BKa3ylOTh, IO 1HTErpais IporpaMyBaHHs Ta pOOOTOTEXHIKM B HaBYaJbHY
mporpaMy MOXe MaTH IIe OUIbIIMI BIUIMB HAa PO3BUTOK KPUTHYHOTO MHCICHHS Y4YHIB, HDK iX OKpeme
BUKopHcTaHHs. Hanpuxiaza, y poboti MapriHeca Ta #ioro komner Oyio moka3aHo, 10 KOMOIHaIlisl IporpaMyBaHHs
Ta pOOOTOTEXHIKH JONOMarae pPO3BHBATH HABHUYKK TPOOJEMHOIO MHCIEHHS Ta KpeaTWBHOCTI y4HiB [14].
IHTerpartiss UX TEXHOJOTIH JO3BOJISE Y4YHSIM 3aCTOCOBYBAaTH CBOi IPOTrpaMyBalibHI HABUYKH JUIsl PO3POOKHU Ta
KepyBaHHSI poOOTaMH, HIO CTHMYJIIOE iXHIO KPEATHBHICTh Ta KPUTUYHE MHUCICHHS MPU TOHIYKY ONTUMAaIbHUX
pitieHb. BinnoBigHO, TaKuii yYeHb:

- Mae€ 3JIaTHICTh CIIPUIIMaTH AYMKU HIIMX KPUTHYHO — IPUCITYXAETHCS, OL[IHIOE, aHATI3YE;

- BUSIBIISIE TIPATHEHHSA 10 apTyMEHTAIi] pillieHHs Ha OCHOBI KUTTEBOTO JAOCBiAY;

- HeOalIyXuil y CHpUHHSTTI MTO/Iii — BUSIBIISIE IHTENEKTyaIbHY aKTUBHICTh Y PI3HUX KUTTEBUX CUTYAIIsIX;

- Ma€ He3aIEKHICTh yMOK — IIPUCITYXOBYETHCS 10 KPUTHKH Ha CBOIO aJIpECy, MOXe MPOTUCTABUTH CBOIO
JOYMKY 1HIIHM, MOX€E HE TIOTOJJUTUCH 3 TPYTIOK);

- JIONUTIIMBHHA — BUSIBIISIE BMiHHS IPOHUKHYTH B CYTHICTH Ipo0ieMu, ruOuHy iH(opMmarii;

- 3JaTHWU JI0 AiaJIoTy 1 AMCKYCii — BMi€ BECTH JIiaJior, BUCIyXaTH 3 [IOBAarok0 JyMKY iHIIHX, TEPEKOHIIMBO
JIOBOJIUTH CBOIO MO3UIIi10, TOJIEPAHTHO OBOJUTH ceOe il 4ac JUCKYCii.

[ompu cBOIO MO3WTHBHY pOJIb, IHTErpaLlisl MPOrpaMyBaHHs Ta POOOTOTEXHIKA B OCBITHIH MpoOLEC MOXKeE
CTHKATHCH 3 JeIKMMH BUKIMKaMU. OIUH 13 HUX — IMIATOTOBKA BUMTENIB. BunTeni MOBMHHI MaTH JOCTATHI 3HAHHS
Ta HaBUYKK y cdepi mporpaMyBaHHs Ta POOOTOTEXHIKH, 1100 €()EKTUBHO BIPOBADKYBATH IIi JUCIUILTIHHU Y
HaBUYaJIBHUH Tporec. BapTo mam’staty, 10 KpUTHYHE MHUCIEHHS HEMOKIIMBO PO3BHHYTH 3a OIMH YPOK. Po3BHTOK
KPUTHYHOTO MHCJICHHS — II€ JIOBTOTPUBAIIMNA 1 KpOIiTKUH mporec. Maiike B KOXKHOMY KJIaci € TTaCHBHI Y4Hi, sKi
YeKaloTh BiJl y4YHTENsl MPaBWIIBHUX BiANOBiAel Ha 3amuTaHHS. Takok € y4Hi, siIKi OOSATBCS UM COPOMIISTHCS
BUCIIOBJIIOBAaTH CBOi JyMKH. TOMy BUMTENEBI HEOOXiIHO OYyTH TEPIUITIUM 1 JOTPUMYBATHCS TIEBHHUX MPABWII IS
TOro, 11100 mporiec GopMyBaHHS KPUTHYHOTO MUCIICHHS y 3100yBaYiB OCBITH OYB YCITIIITHUM:

- YYHTENb MOBUHEH JI03BOJIUTH YYHSIM BHCIIOBIIIOBATH CBOI JYMKH Ta i/1€i;

- JIOHECTH A0 JiTell HeoOXiAHICTh BUCIYXaTH Ti Cy/DKEHHS, SIKi cymepedaTh iX BIIACHHM, HAaBUYUTH
MOBAYKATH JYMKH IHIINX, HE HACMIXaTUCH 3 HUX;

- CIpHATH TOMY, a0W IiTy Oy aKTHBHUMH HA YPOLli, MOTHBYBATH Ta 3aliKaBIJIIOBATH iX;

- BHKOPUCTOBYBATH Pi3HOMaHiTHi popMH i METOAU poOOTH;

- 3aJIy4yaTd JiTeil 10 KOMaHAHOI pOOOTH;

- He 3aJMIIATUCS OCTOPOHB, OYTH TOTOBUM TPHUTH Ha JIOMIOMOTY, SIKIIO HE BCE BIAETHCS, KOOPAWHYBATH
YUHIB;

- BIPUTH B CBOiX BUXOBAHIIIB;

- HaJaroAWTH CHIiBPOOITHMUTBO 3 iHmmMMH yuutensmu. (Hampuknan, temy mmdpoBoi Oe3mekn MoxHA
TaKOX PO3TJISAATHA HA YPOKaX OCHOB 3/I0POB’S);

- TeJaror TeX MOBUHEH HEe CTOSATH Ha MICITi, a PO3BUBATHCS, (PaXOBO 3pOCTAaTH Ta OYTH TOTOBHM JI0 3MiH.

o6 dopmyBaHHS KPUTUYHOTO MHCIEHHS OyJO SIKiICHAM, YPOKH MAalOTh NPOXOAWUTH B IPYXKHIH 1
JOBIpJIUBil aTMocdepi. BaxMBo JTOHECTH 70 Y4HIB, IO MOMUJIKA — II€ TEX JIOCBIJ, a HEBJa4ya — 1€ MOXKJIUBICTh
MOYaTH CIIOYATKY, ajie OUTBIT BIyMIUBO [22].

Tomy mns edexkTHBHOT TOOYIOBH OCBITHBOT'O MPOLIECY Ta PO3BUTKY Y YUHIB HEOOX1THUX HABUYOK BAXKIIHBO
HAJaBaTH BYHUTEISAM MOXJIMBOCTI JIIi BJOCKOHAJICHHS TPOQECIHHOI KOMIETEHTHOCTI, MaHCTepPHOCTI Ta
migBuiIeHHss KBamidikamii. Cepen memarorivHMX yMoB, 3a SKHX mporec (opmyBaHHS —TpodeciiHoi
KOMITETEHTHOCTI MaiiOyTHBOTO BUMTEIS iHHOPMATHKH MOKE BiJOyBaTHCS YCIIIIIHO, HAYKOBII IMiKPECIIOOT!

- BUKOPUCTaHHS HOBITHIX OCOOMCTICHO Opi€HTOBAHHX MeJaroriyHUX TEXHOJOTH;

- OpieHTAaIlist MaHOYTHBOTO BUMTEIISl HA CAMOOLIIHKY MpodeciiiHOi KOMIIETEHTHOCTI;

- 3a0e3MeUYCHHS CTYJCHTIB IPOrpaMHO-METOJUYHHUMH  MarepiajaMd, CTBOPSHMMH Ha  OCHOBI
CTPYKTYPOBAHOT IIIJTICHOCT;

- BIIPOBQ/DKCHHS MPUIOMIB aKTUBI3allil HABYAJIBHO-TI3HABAILHOI AISUTBHOCTI MaOyTHIX CIIEIiaJTiCTIB.

ono opranizamii migBuieHHs KBaiikalii cydacHUX BUMTENIB MPOrpaMyBaHHS Ta pOOOTOTEXHIKH BOHO
Mae BKJIIOYaTH B cele:

1. Yyactp y npodeciiHIX pO3BUTKOBHX ITPOrpamMax Ta Kypcax.

i xypcu MOXyTh OyTH OpraHi3oBaHi yHIBepCHUTETaMH, HaBUYAILHUMH IIEHTPaMH, a TAKOX KOMIIaHIsIMHY,
IO CIeMiai3yloThcsl Ha HABYaHHI TEXHOJIOTYHHMX MUTaHb. YYacTh y TAKUX IpOrpamax J03BOJIUTH BUHTEISM
O3HAHOMUTHUCS 3 HOBITHIMHM TEXHOJIOTISIMH Ta METOJMKAMH BHKJIAJAHHS, OOMIHSTHCS JOCBIZIOM 3 KOJIETAMH Ta
OTpUMATH HEOOXiH1 3HAHHS JUISl YCIIIIHOTO BIIPOBAKEHHS IX Y CBOIO TIPAKTHUKY.

2. CamocTiiiHEe BUBYEHHS Ta JOCIIIKEHHS.

Kpim yuacti y mpodeciiiHux mnporpamax, y4uTeldi MOXKYTh aKTHBHO BHUKOPHCTOBYBAaTH CaMOCTiiHE
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BUBYCHHS Ta JIOCIIKCHHS JUIS iJIBUIIICHHS CBOET KBami(ikailii. B iHTepHETI JOCTYyIHA BEIMKA KUIbKICTh OHJIAHH-
KypciB, BeOiHapiB, TyTopiajiB Ta MarepiaiiB, SKi JONOMOXYTb BUMTENSM MOTTHOMTH CBOI 3HaHHS Yy cdepi
MpOrpaMyBaHHs Ta POOOTOTEXHIKH. TakoX BaKJIMBO BECTH BJIACHI JIOCHI/PKEHHS, BIIPOBA/PKYBATH HOBI METO/IM Ta
MiJIXO/IM B HABUAHHI, a MOTIM aHAJi3yBaTH iX e()eKTUBHICTb.

3. [TapTHEpCTBO 3 IHIIMMH yYaCHUKaMH OCBITHBOTO MPOIIECY.

BaxnuBruM acrieKToM MifBUIIEHHS KBadiikamii € crhiBmpais Ta MapTHEPCTBO 3 IHIIMMU yYaCHHUKAMHU
OCBITHBOT'O IPOIIECY, TAKUMH SIK KOJIETH, aJIMIHICTpaIlis IIKOJIM, OaThKK YUHIB Ta iHIII OCBITHI 3akiaau. B3aemomis
3 KOJIeTaMH JI03BOJISIE OOMIHIOBATUCS JJOCBIIOM Ta HABMYKaMH, CTBOPIOBATH CIUIbHI MPOEKTH Ta PO3BUBATH HOBI
METOIM BUKJIAJAHHA. TakoK yuuTeNni MOXYTh 3allydaTH J0 Tpollecy HaBYaHHsS EKCIEpTIB 3 PIi3HMX raimysei,
MPOBOINTH MalCTep-KIIacy Ta iHIII 3aXO0H IS 3aIyUeHHS YUHIB JO BUBYEHHS IIPOrpaMyBaHHsI Ta POOOTOTEXHIKH.

4. YdacTh y KOH(EpEHIIifX Ta CeMiHapax.

VYuacte y npodeciiinux kKoH(pepeHIIisX, ceMiHapax Ta po0ourx rpymnax € e 0JHAM e(peKTHUBHUM CIIOCOOOM
MiIBHIIEHHS KBaTi(iKallii BYNTENIB MporpaMyBaHHs Ta poOoToTexHiku. Lli 3axomm HajaI0Th MOXIIUBICTH OTPUMATH
JIOCTYIT JI0 OCTAHHIX JOCSTHEHb Y raily3i, OOMIHSTHCS JIOCBIJIOM 3 KOJEraMu Ta 3B'S3aTUCS 3 €KCIIEPTaMH 3 PI3HUX
obnacreir. KpiM Toro, yyacte y KOH(EpEHI[sIX J03BOJSIE BUMTEISIM IPEICTABUTH CBOI BIACHI JOCTIDKECHHS Ta
MPOEKTH, OTprMaTH (haxoBuil (DiOCK Ta HATXHEHHS ISl MOJAJIBIINX 3YCHUJIb Y ITiIBUIICHHI STKOCTI OCBITH.

5. 3anyueHHs 10 npodeciiftHOl CIUTEHOTH.

BaxnBuM eneMeHTOM MiABUIIEHHS KBami(ikallii BYMTENIB € aKTHBHA Y4acTh y MPoQeciiiHuX cilbHOTaX
Ta acorfianisx. CrijikyBaHHs 3 KoJieraMu, 0OMiH JIOCBIJIOM Ta HABUYKAMH, y4acTh y CIUIBHUX IMPOSKTaX Ta 3aX0/1aX
JOTIOMOXKYTh BUHTEISIM MOCTIHHO YAOCKOHATIOBATH CBOI 3HAHHS Ta HABHYKH, a TaKOX 3aJMINATHCS B Kypci
OCTaHHIX TPEHIB y cepi OCBITH Ta TEXHOJIOTIH.

6. [aauBiAyanbHi Ta rpYNOBi MPOEKTH.

CTBOpEHHS 1HIMBiTyaJIbHUX Ta TPYMOBUX MPOEKTIB € BAXKIMBOIO CKIAJAOBOIO MiJBUINEHHS KBamidikarii
BUMTENiB. Buuten MOXyTh CTUMYIIOBaTH y4HIB 10 POOOTH Hal BIaCHUMH MPOEKTaMH 3 MpPOTpaMyBaHHS Ta
pPOOOTOTEXHIKH, IO CIPUATHME iXHBOMY NPAKTUYHOMY BJIOCKOHAJICHHIO. Taki MPOEKTH MOXYTh BKIIOYATH
CTBOPEHHSI TPOrPAaMHOr0 3a0e3MeUeHHs, PO3POOJICHHS pPOOOTOTEXHIYHUX CUCTeM alo0 peaizalliio IHIIHMX
TEXHOJIOTTYHHUX PIllICHb.

7. MeHTOPCTBO Ta HACTAaBHULTBO.

MEeHTOPCTBO Ta HACTAaBHHIITBO BiJl IOCBiTUEHUX BUMTENiB a00 nmpodeciiiHux (axiBIiB 3 MporpaMyBaHHs Ta
POOOTOTEXHIKM MOMKE 3HAYHO TMOJETTIHTH IPOLEC BJOCKOHAICHHS HAaBUYOK YYACHHUKIB OCBITHBOTO IPOIECY.
MeHTOopr MOXKYTh HaJaTd OCOOKCTI MOPa Iy, JOIOMOITH 3 PO3B'S3aHHSIM CKIAIHUX 3aBJaHb, & TAKOXX HAAUXHYTH
Ha MOJaJbIINK PO3BUTOK Yy IMX cepax.

Kpim Toro, misi mpomyKTHBHOCTI 3aCBOEHHS YUHSIMU MaTepialy 3 MporpaMmyBaHHS Ta pOOOTOTEXHIKH
HeoOXigHe 3a0e3leueHHs] 3aKiajiB OCBITH HAJIEKHUMU PecypcamMH Uil MPOBEACHHS MPAKTHYHWUX 3aHATH. Jliist
I[HOrO IIKOJIA TIOBUHHI MaTH HEOOX1/IHE 00JIaIHAHHS, 30KpEMa.:

- Ui 3aHATH 3 POOOTOTEXHIKM — Iie¢ OONaJHaHHS IS KOHCTPYIOBaHHS Ta MPOrpaMyBaHHS POOOTIB,
PO3YMHHX OYIMHKIB, PO3YMHHX TEIUIUIb, METCOCTAHIIii, CHCTEM aBTOMAaTHYHOI'O TIOJIMBY TOIIO 3aCO00aMHU HAOOpiB
Lego, Make-block, Arduino, Micro:Bit,, Tetrix, Vex Ta iH.; IHCTpyMeHTH Ta 00Jia/IHAHHS JUIsl CKJIAJ]AHHS JIPOHIB Ta
YIIPaBIIiHHS HUMH TOILIO;

- JUIA 3aHSATh 3 MPOTpaMyBaHHS — 1€ HASBHICTH CHPaBHOI TEXHIKH (KOMIT FOTEpH, CHUCTEMHI OJOKH,
BeOKaMepH, MHILI, KJIaBiaTypu, FAPHITYpH, 1 T. [1.), HasiBHICTh HeoOXiaHoro [13 (baskaHo JileH30BaHOrO).

KpammMm BapianTOM MOKe OyTH MapTHEPCTBO 3 TEXHOJOTTYHMMH KOMIIAHISIMH a00 OpraHi3amismH, sKi
Ha/IAI0Th PECYpPCH Ta MITPUMKY IS BIPOBAPKEHHS IPOrpaMyBaHHs Ta pOOOTOTEXHIKH B HABYAIBHHI MPOIIEC.

OTxe, Ha MiACTaBi IPOBEACHOTO JOCIIIKEHHS MOKHA 3pOOUTH TaKi 6UCHOGKU:

1. 3acrocyBanHs MPOrpaMyBaHHs  Ta pO6OTOTeXHiKI/I CIpUsie  aKTUBHOMY HABYAHHIO. YuHI CTarTh
AKTHBHUMH y4aCHUKAMH y Mpolleci HaBYaHHS, BUPILIYIOYM peajbHi npo6neMH Ta 3aBJAaHHS 32 JIOTIOMOTOIO
mporpamMmyBaHHS 1 B3aeMo/ii 3 podotamu. Lle 103BoIst€ po3BUBATH TXHIO TBOPYICTb, IHII[IATUBY T4 CAMOCTIHHICTS.

2. IlporpamyBaHHsI Ta pOOOTOTEXHIKA CIPUSIOTH PO3BHTKY KPUTHYHOTO MHCJIEHHS. Y4Hi, 3aliMalOvnch
MPOrpaMyBaHHSIM Ta POOOTOTEXHIKOIO, HABYAIOTHCS aHAN3yBaTH 1 PO3B'S3yBaTH CKIAJHI 3aBJaHHS, PO3BHBAIOTH
JIOTIYHE MUCJCHHS Ta BMIHHA BUJUISITH TOJNIOBHE B iHQopmanii. BoHm HaOyBaroTh HaBHYOK KPUTHYHOTO
OLIIHIOBAaHHS Pe3yJIbTATIB CBOET pOOOTH, BUSIBJICHHS IOMIJIOK Ta BJIOCKOHAJICHHS CBOIX PIllICHb.

3. BukopucraHHs TporpamyBaHHsS Ta POOOTOTEXHIKH CIPHUSE PO3BUTKY TEXHOJIOTIYHOI TPaMOTHOCTI.
CyuacHu# CBIT BCE OUTBIIE 3JICKHUTH Bijl TEXHOJIOT1H, TOMY BaXJIMBO 3a0€3MCUUTH YUHSIM HEOOXiIHI HABUYKH JJIs
PO3YMiHHSI, BUKOPHCTaHHSI Ta CTBOpEHHs TexHousorid. [IporpamyBaHHsI Ta poOOTOTEXHIKA JOMOMAraloTh Y4HSIM
OBOJIOJIITH IIUMH HABUYKAMHU, IO ITiJITOTOBJIIOE 1X JI0 MalOyTHHOT IPOQeCiiiHOI TisTBHOCTI.

4. BukopHcTaHHS MPOrpaMyBaHHs Ta POOOTOTEXHIKH PO3IIMPIOE MOMIIUBOCTI MDKIIPEAMETHOTO 3B'SI3KY.
[Tpu BUBUYEHHI MpOrpaMyBaHHS Ta POOOTOTEXHIKH Y4HI 3aJTy4atoTh 3HaHHS 3 PI3HUX MPEAMETHUX 00JIACTeH, TAKUX
SIK MaTeMartuka, ¢izuka, iHhopMaTrka, MexaHika Tomlo. Lle cripuse iHTerpaiiii 3HaHb Ta PO3YMIHHIO B3a€EMO3B'SI3KY
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MK Pi3HUMH MPEAMETaMH.

5. YnopoBa/ykeHHs MPOrpaMyBaHHSI Ta POOOTOTEXHIKM B OCBITHIH Mpolec CHpHSE€ PO3BUTKY TBOPYOrO
MUCTICHHS. Y4HI BYaThCSI CTBOPIOBATH HOBIi i1ei, po3poOisSTH Ta BTUTIOBATH CBOI MpOEKTH. BOHM pO3BHBAIOTH
BMIHHS MPALIIOBATH Y KOMaH/Ii, CIUIKYBaTHCS Ta OOMIHIOBATHCS 11€IMH 3 HIIMMH YYACHUKAMU TIPOIIECY.

TakuM unHOM, MU 0AYMMO, L0 MPOrpPaMyBaHHS Ta pOOOTOTEXHIKa MAIOTh CYTTEBHH BIUIMB Ha PO3BHTOK
KPUTUYHOI'O MUCJICHHS Y4HIB. 30KpeMa CIpPHUSIOTh aKTHBHOMY HABYAaHHIO, PO3BUTKY KPUTHYHOIO, JIOTIYHOTO Ta
TBOPYOIr0 MHUCJICHHS, TEXHOJIOTIYHOI IPaMOTHOCTI, KOMaHHOI POOOTH Ta 3aCBOEHHIO TEXHOJIOTIYHUX BMIHbB IS
pPO3B’sI3aHHSl peajbHUX TNpoOJeM. YTIpPOBa/PKEHHS MPOrpaMyBaHHS Ta POOOTOTEXHIKM B OCBITHIM mporlec
J0TIOMarae miAroTyBaTh Y4HIiB 10 Cy4acHOr0 HM(POBOro CBITY Ta MaiOYyTHBOI MPOGeCciitHOT AisTTBHOCTI.
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Introduction. In today's world, where digital technologies penetrate all spheres of our lives, education faces
new challenges. Changing ideas about learning and requirements for students require a revision of traditional
approaches to education. One of these promising areas is the use of programming and robotics in the learning process.
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The problem is that many students today do not develop enough critical thinking, which is a key skill for success in the
modern world. Critical thinking allows you to analyze and evaluate information, draw reasonable conclusions, solve
problems, and be creative. This skill is important for both academic and personal development of students.

In the context of this issue, programming and robotics can have a significant impact on the development of
students’ critical thinking. They enable students not only to consume digital information, but also to actively create
it, solve complex problems, experiment, and carry out creative projects. Programming and robotics stimulate
logical thinking, problem-solving, and creativity, which are the basis of critical thinking. However, unconscious
use of these tools can lead to undesirable consequences. Not all teachers and educational institutions know how to
effectively integrate programming and robotics into the educational process, how to choose appropriate methods
and resources, how to maintain students' interest and promote their development. Therefore, it is necessary to study
the role of programming and robotics in the development of students' critical thinking and identify effective
approaches to their implementation in general secondary education.

Purpose of this article is to examine the role of programming and robotics in the development of students’
critical thinking by identifying key aspects that confirm the role of programming and robotics in the development of
critical thinking and revealing the positive impact of using programming and robotics on the development of
critical thinking skills, such as analytical thinking, logical thinking, problem thinking, and creative thinking.

Methods. The following research methods were used during the research: analysis of educational and
methodical, historical literature on the issue of introducing the concept of «innovative competence» in an
innovative educational environment; comparison, systematization and generalization of existing ideas for the
implementation of the concept of «innovative competencey.

Results. The article discusses the importance of teaching programming and robotics for the development of
critical thinking, as well as in highlighting the prospects of these disciplines in modern education. The article also
examines the challenges faced by schools and teachers in implementing these disciplines and offers solutions for
the successful integration of programming and robotics into the educational process. prerequisites for the
emergence and development of innovations in education. Attention is focused on the views of scientists on
determining the chronological boundaries of the formation and development of pedagogical innovation. The
analysis of innovative pedagogical ideas relevant in the current conditions of modernization of Ukrainian and
foreign education is carried out. The definitions of the concepts of «innovation», «innovative technologyy,
«innovative pedagogical activityy are considered.

Conclusion. The use of programming and robotics promotes active learning. Students become active
participants in the learning process by solving real-world problems and tasks through programming and interaction
with robots. This allows them to develop their creativity, initiative and independence. Programming and robotics
contribute to the development of critical thinking. By engaging in programming and robotics, students learn to
analyze and solve complex problems, develop logical thinking and the ability to highlight the main points in information.
They acquire the skills to critically evaluate the results of their work, identify mistakes and improve their decisions.

The modern world is increasingly dependent on technology, so it is important to provide students with the
necessary skills to understand, use and create technology. Programming and robotics help students master these
skills, which prepares them for future careers. When studying programming and robotics, students engage
knowledge from different subject areas, such as mathematics, physics, computer science, mechanics, etc. This helps
to integrate knowledge and understand the relationship between different subjects. They develop the ability to work
in a team, communicate and exchange ideas with other participants in the process.

Key words: programming, robotics, development, critical thinking, students, education, research,
publications, teaching, methods, resources, approaches, challenges, perspectives, logical thinking, problem
thinking, creative thinking, schools, teachers, integration, digital age.
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®OPMYBAHHJ IIANNPUEMJIIMBOCTI B YUHIB 33CO B
CYYACHUX HIKIJIBHUX KOBOPKIHI'AX

Bypnyn Biktop BacniasoBuu
KaH/IUJIaT IeIarorivYHuX HayK, JOLIEHT, 3aBilyBad Kadeapy npogeciiiHoi 0CBITH, pECTOPaHHOT'O 1 TypUCTUYHOTO Oi3HECY
Hepoicasnuil 3axnad «Jlyeancokuti nayionanvhuil yHisepcumem imeni Tapaca llleguenkay
e-mail: burdun_v_v(@ukr.net
ORCID ID: 0000-0003-3255-4828

Y cmammi posensmyma npobrema popmyeanns 6 3000y6auié 3a2anbHOI cepeOHbol 0ceimu NiONPUEMAUBOCTI 6
CYUacHUX WIKiIbHUX KoGopkineax. Ilpoananizosana cymuicmos nousamms «nionpuemnugicmsy. Oxapakmepuzoeamni pizHi 6uou
WIKIIBHUX KOBOPKIH2I8, GU3HAYEHI KPOKU, SIKI He0OXIOHO 3pobumu Ol CMEOPeHHs. WKIIbHO20 KoGopkKiney. IIpoananizoeanuti
00C8I0 opeaHizayii WeetHo2o, KYIHAPHO20, CIMOSIPHO20, [HHOBAYIUHO20 | CA008020 WIKLIbHUX KOBOPKIH2I6. 3anponoHoeano
pekomenoayii wooo nidbopy npumiwierHs i 00Ia0HaKHsA O KOGOPKiHeis. [Ipoananizosanuil éniue KOBOPKIHII8 HA OCEIMHIlL
npoyec i 3ayikaeieHiCme YUHIE [ 2pOMAOU )y CMBOPEHHI KOBOPKIHZI8 5IK 0CEPeOKi8 PO3GUMKY MEOPYOCI Ut NIONPUEMAUBOCTE
yunie. Poszensoaromobcst 6uou npooykyii, sika 8ueomoeisiemvcst 8 KOBOPKiHeax, I cnocobu it peanizayii. 3aznauacmocs, wo
WIKITbHUTE KOBOPKIHZ — Ye He(hOpMAabHULL 0CepedOK 3ATyYeHHsl YUHIG 00 HCUMMSL SPOMAOU.

Knrouoei cnosa: yuni, 2pomada, nionpuemaugicms, KOMnemeHmuicnb, KOBOPKIHS, PO3GUMOK, MOMUBAYIL.

IMocTanoBka npodsemu. Peanizamis crparerii HoBoi ykpaincekoi mkomu (HY L) nependavae BuxoBaHHS
IpOMaJISTHUHA, SIKUH € 0COOUCTICTIO, TATPIOTOM Ta IHHOBATOPOM.

VY JepxaBHOMYy cTaHiapTi 0a30BOi cepeHbOI OCBITH 3aTBep/yKeHOMY TocTaHoBoro Kabinery MiHicTpiB
VYxpainu Bin 30 BepecHs 2020 poky 3a3HAYAETHCS, 1110 BUMOTH JIO 000B’SI3KOBUX PE3YJIbTATIB HABUYAHHS BU3HAYAOTHCS
3 ypaxyBaHHsIM KOMIIETEHTHICHOTO niﬂ,xo,z[y O/HI€0 3 KIFOYOBUX KOMIIETCHTHOCTEH Hepe;[6aquHx CranpaptoM €
HLZ[le/Iel\/IJII/IBICTI) i (1)1HaHCOBa TPaMOTHICTb, SIKi nepen6aqafoTb HIIATUBHICTb, CHPOMOXHICTb BHKOPHCTOBYBATH
MOXKJIUBOCTI Ta peam3013yBaTH ined, TEPETBOPIOIOYH iX Ha IIHHOCTI JUTSl IHIIHX Y 6yzn)-;11<114 cq)epl KHUTTETSTEHOCTI,
3[IaTHICT J0 aKTHBHOI y4acTi B JKHTTi CYCIIUILCTBA, KEPYBAHHS BIACHUM JKUTTSIM 1 Kap’€por0, YMIHHS pO3B’s3yBaTh
npo0JemMy, TOTOBHICTH OpaTW BiIOBINAIBHICTh 32 BNACHI pIlICHHS, 3/ATHICTh MpAIlOBaTH B KOMAaHII 3apaiu
TUTAHYBAHHS Ta 3[1HCHEHHSI IPOEKTIB, SIKi MalOTh KyJBTYPHY, CYCHUTbHY a00 QiHaHCOBY IIHHICTS [1].

AHani3 octaHHix gociimxkens i myomikauiii. [Ipobiematuky mono GhopmyBaHHS MiINPUEMIMBOCTI B
3100yBaviB OCBITH MPEACTABICHO B TpalsX BITYM3HSHUX 1 3apyOikHHMX ydeHux: M. Bauiramyno, FO. BinoBoi,
I. 3umuboi, O. Kobepuuka, H. Kypumr i 1. Yarypsn, O. JlickoBuu, M. Jlsmenka, T. MateeBoi, O. OBuapyk,
O. lNomeryH, C. [pumienu, O. CaBuyenko, B. CrineHko Ta iH.
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