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METOAUYHI NiaAXoAn 0O HABYAHHA NPOrPAMYBAHHA
MAMBYTHIX YYUTENIB IHGOPMATUKU Y CEPELOBULLI SCRATCH

MeToto A0CNiAXKEHHA € NOWYK, 06rPYHTYBaHHSA | BUCBITIEHHA CYTHOCTI METOAMYHUX NiAXOLIB A0 Ha-
BYaHHA NporpamyBaHHA B cepeaosuLyi Scratch.

Y pocnigreHHi BUKOPUCTOBYHOTbCA METOAM aHaNi3y i CUHTe3y, CMCTeMaTM3aLlii Ta KOHKpeTM3au,ii Ha-
YKOBUMX AaHUX NPO MEeTOAM i cTpaTerii HaBYaHHA aAropMTmisaLii Ta nporpaMmyBaHHA ManbyTHiX daxisLis, a
TaKOX MeToAu PO3p06KM METOA0OorNYHMX NiAX0AiB A0 opraHisaLii pobotu B cepeaosuLyi Scratch.

Y cTaTTi BUOKpPEMIEHO N'ATb MEeTOAMYHMX MiAXOAIB A0 HaBYaHHA MPOrpamyBaHHA B cepefoBULL
Scratch, 3o0kpema KogyBaHHA 3@ 3pa3koM, aHai3 KoAy, NOLYK NOMUIOK Y KOAj, AONOBHEHHA KoAy, CTBO-
PEHHA KoAay NPOEKTY 3a BUMOTamu. Po3riaHyTo 0cob1MBOCTI BNPOBaAKEHHA Y OCBITHIM NPOLLEC KOMKHOTO i3
3aMpONOHOBaHMX MiAXOAIB Y NiAroTOBL ManbyTHiX BUMTENiB iHGOPMATUKM.

3a3HayeHo, WO HaBYaHHA NPOrpaMyBaHHA Ma€ PO3MOYNMHATUCA i3 3aCBOEHHA MPUIOMY «KOAYBaHHA
3a 3pa3kom». Llel niaxina AopeyHo 3aCTOCOBYBATU Ha NEKLiMHUX 3aHATTAX. HaBegeHO NpUKAaam NPOEKTIB,
AKi AOLINIbHO BUKOPMUCTOBYBATM Ha NEPLUMX 3aHATTAX, AKi NPUCBAYEHI 03HANOM/IEHHIO 3 MPOrpaMHUM ce-
penosuwem Scratch. BuknageHo ocHOBHi NnepeBarn «KoAyBaHHA 3a 3pa3KoM».

3’ACOBaHO, W0 NPUMNOM «aHasi3 Kogy» NoAibHUI A0 YNTAHHA Nepes TUM, K HaBYUTUCA NucaTu. Llei
niaxif, 403BONSE CTYAEHTaM 03HAaMOMUTUCA 3i CNOCOOOM MOEAHAHHA KOMMOHEHTIB | KOHCTPYKLA MOBM.
MpeacTaBneHHA Kogy moske ByTU PisHMM: Ha APYKOBAHMX KapTKax, Ha OHAAWH-A0LWLi ANs chniabHOi pobo-
TH, y cepeaoBuLLi Scratch Towo.

Bn3HayeHO, WO HAaCTyNHUM MNiAXOA0M, HE MEHLL BaX/IMBMM Y HaBYaHHI NPOrpamyBaHHA, € «MOLWYK
NOMMWNOK Y Kofji». Moro AoLiNbHO BUKOPUCTOBYBATH Ha MPaKTUYHKUX 3aHATTAX ANA poboTK y rpynax. 3anpo-
NOHOBaHO peasisal,jio rpynoBoi poboTu Mig Yac OHNaMH-HAaBYaHHA 3acobamu naatdopmu Zoom. OnNucaHo
NPUKNAAN NPOEKTIB, AKI BUKOPUCTOBYIOTLCA A/1A peanisauii nigxoay «NOWwyK MOMUIOK Y KOAi» i3 3a3HaYeH-
HAM MeTH rpu, b6aris Ta NpeCTaBNEHHAM MOXK/INBOIO AW3alHY rpu.

Mpe3eHTOBaHWUI y CTaTTi YeTBEPTUI METOAMYHMUI NiAXin NONArae y onaHyBaHHI HABUYOK Nporpamy-
BaHHA LINAXOM BUKOHAHHA 3aBAaHb, AKi NepeabayatoTb JONOBHEHHSA Koy NPOoeKTy. Llelt meToa AouinbHO
BMKOPUCTOBYBATU Y TUX BMMAAKAX, KON CKNALAHICTb NPOEKTY BMCOKA, i HEMOX/IMBO BIATBOPUTU KOZ NPO-
EKTY B MeXax akaZeMiyHoi roanHun. 3agna peanisauii MeTogMYHOro Nigxoay «AOMOBHEHHA Koay» BUKA-
a4y Mae HaZaBaTy CTyAeHTaM NOCUIAHHA Ha NPOEKT, 3 AKOro BOHW NoTim ByayTb cTBOptoBaTU «Pemikey.

M’ATUM METOAMYHUM NILXOA0M € CTBOPEHHA KOAY MPOEKTY 33 BUMOramm». ABTOPKa NpPOrMOHYE MOro
peanizauito y BUrNALi NOKPOKOBOI IHCTPYKLLT CTBOPEHHA MPOEKTY. 3aBAaHHA i3 MOKPOKOBMM aNropuTMOM
CTBOPEHHA IHTEPAKTUBHOIO MPOEKTY, aHIMaL,ii Y rpyM MOXKYTb OyTW afanToBaHi 40 PiBHA NiATOTOBKU KOXK-
HOTO CTYAEHTA, WO 3abe3neyye oNTMMaNbHUI TEMM 3aCBOEHHA MaTepiany.

3pobneHO BMCHOBOK MPO Te, WO KOMKEH i3 3anponoHOBaHMX MiAXOA4iB € HEBiA EMHOIO CK/1a[0BO
3MICTY ANCUMNNIH 3 aNTOPUTMI3aLii Ta NporpamyBaHHA. BUKOHYOUM 3aBAAHHA B MeXax KOXKHOTO i3 niaxo-
4iB, CTyAeHTM HabyBatoTb NpodeciliHO BaXK/IMBOTO A0CBIAY.

Knrouosi cnosa: memoOuKa 8uKna0aHHA iHhopmamuku, cepedosuuie Scratch, gizyaneHe
cepedosuuye npPo2pamy8aHHs, i2posi Memoodu HABYAHHA, MeEMOOU HABYAHHA MPO2PAMYBAHHS,
malibymHi e4umenni iHpopmamuku.
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NocTaHoBKa npo6aemu. HUHI BiabyBaeTbCA CTPIMKUIA PO3BUTOK Npouecy iHpopmaTm3au,i
" umdposoi TpaHchopmauii cycninbeTBa. IHGopPMaLiHi TeXHONOrIT CTaNn HeBia EMHOK YacTu-
HOLO KUTTA NtOAMHU. TOMY NiArOTOBKA CTYAEHTIB B 3aKa1aAax BMLLOT OCBITU Ma€e ByTn opieHTOBa-
Ha Ha PO3BMTOK Y HUX 34ATHOCTI CNPUIAMATU HOBI 3HAHHA M YMiHHI 3aCTOCOBYBaTM HabyTi Kom-
NeTEeHTHOCTI He TiIbKK Nig Yac HaBYyaHHA y 3BO, a 1 y MalibyTHI npodeciiiHii gisnbHocTi. AnHa-
MiYHi 3MiHM B CYCNiNIbCTBI CMOHYKalOTb 40 NpodeciiHOro camoBM3HaYeHHs, 34aTHOCTI aganTyBa-
TMCA 40 HOBUX YMOB, BU3HA4YaTM METY AiANbHOCTI M MOXAMBI WAAXK il gocarHeHHA. Le ocobnaun-
BO aKTya/IbHO A/1A CTYAEHTIB NeAaroriYyHnX yHiBepCUTETIB, OCKIZIbKM CMCTEMa OCBITM NOCTINHO pe-
dopmyeTbes ANA yUHiB, 6aTbkiB i BUMTENiB [BaoBuumH, Nlasypuak, 2019, c. 54; M. Moiseienko, N.
Moiseienko, Lavrentieva, 2023].

BakKNMBOKO CKNaL0BOIO NPOLECY HaBY4aHHA MalibyTHIX yunTenis iHPOPMaTHMKKM € 3aCBOEHHA
CTyAeHTamu pyHAAMEHTaNbHUX NOHATL | POPMYBAHHSA B HUX MPAKTUYHMX HAaBUYOK pobOTK 3 npo-
rpamHumm 3acobamm. KntoyoBum 3aBaaHHAM € GOPMYyBaHHA Y CTYAEHTIB METOA0/10MYHOIO CTU-
/110 MUC/IEHHIO, HaZlaHHA 3HaHb i3 NpeAMEeTHOI ranysi i PO3BMTOK YMiHb 3aCTOCOBYBATMU Lii 3HAHHS
Ha NPaKTULI i3 3acTocyBaHHAM cyvacHux IKT [BaosuuuH, flasypuak, 2019, c. 55].

MiarotoBka daxisLiB nepworo (bakanaBpPCcbKOro) piBHA BULLLOI OCBiTU cneujianbHocTi 013
MoyaTKOBa OCBITA 3 A0AATKOBOM cneuianisauieto «lMporpamyBaHHsa» nepenbavyae BUBYEHHSA
HOPMATMBHMX Ta BapiaTUBHUX AncumMnAiH. LLlo cTocyeTbca HOPMATUBHUX AUCLMMAIH, TO CamMe Ha
OPYromy poLi HaBYaHHA BUKNA[QETbCA agncumniiHa « OCHOBM anropmuTMmisaLii Ta nporpamyBaH-
HA». Y BUBYEHHI L€l AUCLUMMNIHN Y CTYAEHTIB NoBMHHA cdopmyBaTUCL 6a3a 3HAHb, YMiHb | HaBK-
YOK, WO ix byayTb CynpoBOAXKYBaTM B NoAablUii NpodeciinHin AianbHOCTI.

Y pe3ynbTaTi BUBYEHHA HaBYa/IbHOI AUCLMNAIHM MaibyTHbOMY BUMTESIO iIHGOPMATUKM NO-
YaTKOBMX KNaciB MPOMOHYETbCA 03HAMOMUTUCA 3 CepeaOBULLLEM NpOorpamyBaHHA Scratch —edek-
TUBHUM [HCTPYMEHTOM A1 HaBYaHHA OCHOBAM anrOpUTMI3aLlii Ta NporpamyBaHHA Yy MOIOALLINX
LUKONIAPIB Ta Y4YHiB 5-6 KNacis. BiH MoXKe ByTN BUKOPUCTAHWUI He InLLEe Ha YPOoKax iHGopMaTUKK
B LUKOJI, @ M y Npoueci NiAroTOBKM BYMTENIB MOYATKOBUX KNaciB A0 ix npodeciMHoi AisnbHOCTI.
ToXX BU3HAYEHHA ePEKTUBHUX METOAUYHMX NiAXOAIB A0 HABYAHHA NPOrpamyBaHHA B cepesoBu-
i Scratch BUABNAETLCA AOLINBHMM Ta aKTYyaZIbHUM.

AHani3 ocTtaHHiX gocnigXeHb. MMMTaHHA 3acTOCyBaHHA cepepoBuwa Scratch y HaguyaH-
Hi NporpamyBaHHA CTYAEHTIB 3aKNaAiB BULLOI OCBITU € 06’€KTOM yBarn HayKkoBLiB. Hanpuknag,
O. AueHKO po3rnsagae nepesary cepeaoBulla NporpamyBaHHA Scratch Ta Moro ocobamBsocTi
[AueHKko, 2017, c. 278]. [lo TOro X HayKoBMUA Yy AOCNIAMKEHHI 34iMCHIOE aHaNi3 Hanbinbw no-
NyAAPHUX HABYANbHUX CepenoBULL, 60KOBOTO BidyaslbHOrO MPOrpamMyBaHHSA. 33 pe3ynbTaTamu
NnopiBHAHHA, 34ilicHeHoro O. AueHKo, Scratch BM3HaYyeHO HalibiNbll 3pyYHMM Ta a4anTOBAHUM
ONA HaBYaHHA MalbyTHIX yumTenis novaTtkosux KnaciB [AueHko, 2023]. O. AyuweHKo npuainse
yBary aHasnisy MOXaMBoOCTeN cepenoBuLla Scratch i NponoHye aBTOPCbKi 3aBAAHHA ANA BUBYEH-
HA Scratch malibyTHIMK BUMTENAMM iIHDOpMaTUKKM [[pylieHKo, 2019, c. 36]. O. Alyaka, O. Bnacii
Ta . MaromeTa gocniannn moxanmBoCTi BUKOPUCTAHHA cepenoBuLla Scratch gns popmyBaHHs
KAHOYOBUX MiKMPEAMETHUX i NPeAMETHUX KOMMNETEHTHOCTEN YYHIB; 3aNPOMNOHYBAAN LWAAXM pe-
anisauii KoOMMNeTeHTHICHOro NiaxoAy Ha NPUKAa4i CTBOPEHHA HaBYabHUX Scratch-npoekKTiB irpo-
BOro xapaktepy [[yaka, Bnaciit, Marometa, 2018, c. 88]. M. Map’eHKo, |. Bopuciok po3rnsaa-
t0Tb Scratch AK o4MH i3 MOXKIMBUX Beb-pecypciB Ana peanisauii reiimidikaLii B ocBiTHboMy npo-
ueci [Map’eHko, bopuctok, 2023, c. 74]. MpoTe, He3BaXato4M Ha AOCUTb 3HAYHY KiNbKICTb AOCAi-
[OKeHb, LLLO CTOCYIOTbCA BUKOPUCTAHHA cepenoBuLLa nporpaMmyBaHHsa Scratch y nigrotosui main-
B6yTHIX yunTenis, BiACYTHI NpaLi, NpUcBAYEHi METOAMUYHMM Niaxo4am A0 HaBYaHHS NporpamyBaH-
HS, WO 1 3yMOBW/I0 HEODXIiAHICTb PO3POBOKM METOAMYHMUX NiAXOAiIB 40 HABYAHHA NPOrpaMmyBaHHSA
MalbyTHiX yunTenis iHhpopmaTMKn y cepeosui Scratch.

dopmyntoBaHHA uineii ctaTTi. MeTolo A0CNiAKEHHS € MNOWYK, 06IPYHTYBAHHSA | BUCBITEH-
HA CYTHOCTI MeTOAMYHMX NiAX0AiB A0 HAaBYaHHA NporpamyBaHHA B cepeaoBuLLi Scratch.

Y pocnigKeHHi BAKOPUCTOBYIOTLCA MeTOAMU aHani3y i CMHTe3y, CUCTeMaTK3aLlil Ta KOHKpe-
TM3auii HAYKOBUX OaHMX MPO METOAM i CTpaTerii HAaBYaHHA anropuUTMi3au,ii Ta NporpamyBaHHA
MalbyTHix daxiBLiB, @ TAKOXK METOAM PO3POOKM METOLONOrIYHMX NiAX0AiB A0 OopraHisaLii pobo-
TV B cepegoBuwi Scratch.

Buknag ocHoBHOro martepiany. Scratch — mynbTrnnatdopmHe BisyasibHe cepenosuLle Npo-
rpamyBaHHA 3 BIiAKPUTUM BUXIAHUM KoZom. CepenoBsuile 6yno cTBopeHo MaccauyceTCbKMm Tex-
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HONOrYHUM iHCTUTYTOM Y 2007 poui ANA HaBYaHHA LWKOASPIB OCHOBaM NporpamyBaHHsA. Scratch
nepeknageHo Ha 70 MOB CBiTY, Y T. U. i yKpaiHCbKoto [AueHKo, 2023]. Ha puc. 1. HaBeaeHo nepe-
Barv cepenoBumLLa NporpamyBaHHA Scratch.

3a pe3y/nbTaTaMu BMBYEHHA MNepLIoXKepen BUOKPEMIHOEMO TaKi MeTOAMUYHI niaxoan A0
HaBYaHHA NpPoOrpamyBaHHA y cepenoBuLLi Scratch, AK-OT: KoayBaHHA 33 3pa3Kkom; aHani3 Koay;
NOLYK MOMWOK Y KOAj; LONOBHEHHA KOAY; CTBOPEHHA KOAY MPOEKTY 32 BUMOramu. PosrnaHemo
0CcobAMBOCTI BNPOBaAKEHHA KOXKHOTO i3 NepenidyeHnx Nigxoais y oCBiTHbOMY npoueci npu niaro-
TOBLi MalibyTHIX yuntenis iHGOpPMaTUKM NOYATKOBOI LLIKOI.

MYNbTUMNATGOPMEHHICTb
(SCRATCH KOPEKTHO MPALIOE
R | HA WINDOWS, LINUX, MAC)

NETKICTb 1 3PO3YMIICTD
L2 CEPE[JOBULLA

MOX/HUBICTb BUPIWEHHA

MepeBarun TBOPYMX 3A[JAY, CTBOPEHHA
cepepfoBua 3 IHTEPAKTUBHUX NMPOEKTIB
Scratch

IHTErPALLIA 3 PISHUMHU
NPEAMETHUMWU OBJTIACTAMM

PI3HOMAHITHICTb TA MOBHOTA
OYHKLIA

Puc. 1. NepeBaru cepeaosuia Scratch ans HaBYaHHA anropuMTMmisauii Ta nporpamyBaHHsA

HaBuyaHHA nporpamyBaHHA MabyTHIX yYnTENiB MaE PO3NOYMHATUCA 3 HAMMUCAHHA KoAy 3a
3paskom. Llelt nmigxig AopeyHo 3aCcTOCOBYBATM Ha NEKLIMHUX 3aHATTAX. Y LUbOMY BUMNAAKY CTy-
OEHTU CTaloTb HE NACMBHUMM CNOXKMBaAYaMmM iHGOpMmaL,i, 3 aKTUBHUMM Y4aCHUKAMM OCBITHbOTO
npouecy: BUKAaAa4 NocTyrnoBo NuLIe KoZ Nporpamu, NOACH04YM GyHKLiOHaAbHe NpU3HaYeH-
HS KOXKHOTO i3 6/10KiB, AIKi BUKOPUCTOBYIOTLCA A1A peanisauii NpoeKTyY, a CTYAEHTM NOBTOPIOOTH
yci Aii Ha cBOiX NepcoHanbHUX KOMM'toTepax. AKLWLO NpU peanisaLii NPOEKTY Ti YM Ti 610KM NoOBTO-
PIOKOTLCA, TO BUKAA4ay MOXKe CTaBUTW A0 ayAUTOPIl 3aNUTAaHHA Ha YCBIAOMAEHHA Ta PO3YMiH-
HA CTPYKTYpM Kogy. HanpuKiHLi 3aHATTA CTY4eHTU Pa3oMm i3 BUKNALA4YeM TeCTyIOTb OTPUMaHI pe-
3y/NbTaTW Ta BUNPaBAAOTb NOMMU/IKK 3a iX HasBHocT [Selby, 2011].

Po3rnaHemo npuKAaan NPOEKTIB, AKi AOLiNbHO BUKOPUCTOBYBATU B NiArOTOBL,i MalbyTHIX
yumTenis iHPopMaTMKM NOYATKOBOI WKOAU. Ha Haly AYMKY, OAHUM i3 NepLIMX NPOEKTIB, AKUIA
CTYAEHTM 3anNporpamyroTb 3a 3pa3KOmM OAHOYACHO 3 BUKNAJAYeM, € KOPOTKA iCTopiA, AKa nepea-
6ayae Ajanor mixk cnpanTamm 1 pyx KOXKHOro 3i CnpaiiTiB 32 4ONOMOroK CTPI/SIOK Ha KaasiaTypi.
MporpamyBaHHA pyxy cnpainTa € 6a30BO HABUYKOLD, AKA MOTPIOHA ANA NPOrpamyBaHHA MaWi-
e byab-AKoi rpu. He MeHLW BaXKAMBOK HAaBMYKOI € MPOrpamMyBaHHA Aianory mixX cnpantamu,
OCKiNbKM KOMaHZa «FoBopuTK «MPUBIT!» 2 ceK.» BUKOPUCTOBYETLCA Ha NOYaTKy BinbLIOCTi Npo-
€KTIB A4/19 NOBIAOM/IEHHA rPaBLEBi MPO NOYATOK rPu. TaKoXK el 610K AOLINBHO BUKOPUCTOBYBA-
TV AN1A NOACHEHHSA NPaBWA FPUY, BUCBITAEHHSA CIOXKETY TOLLO. |HIWMI NPOEKT — e rpa «Ping pong»,
3aBAAKM AKIN CTYAEHTM 03HANOMAIOIOTLCA 3 NPOrPamMyBaHHAM NepPeMilleHHA CnpanTa 3a A4ono-
MOTOH MULLKWN, yMOBHMM ONepaTopomM, KOMaHAO reHepaLiii BUNaLKoBOro Yncnia i oaHieto 3 Ko-
MaHZA, po3ainy «Jatynkm».
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MeToa, HanMCcaHHA KoAy 3a 3pa3KoM NigXoAMTb ANA NOYATKOBOro eTany HaBYaHHA nNporpa-
MYBAHHS, OCKi/IbKM 4,03BO/ISIE HABYUTUCA HA KOHKPETHUX MPUKIaAax i NOCTynoBo onaHyBaTun 6aso-
Bi NOHATTA MOBM NPOrpPamyBaHHsA, PO3BMBAOYMN BIEBHEHICTb Y CBOIX CM/1aX | HABUYKM CAaMOCTIMHOIo
PO3B’A3aHHSA NPAKTUYHUX 3aBAaHb. [0/I0BHUMM NepeBaramm NPUMoMy «KoayBaHHA 3a 3Pa3KOMY €:

— 3HWXKEHHA PiBHA CKNA4HOCTI, afi)Ke MeToA A,03BOAE YHUKATM NepeBaHTaXKeHHA iHpopma-
LLi€t0, OCKiNbKM BUKNAAAY GOKYCYETbCA Mif Yac 3aHATTA Ha KOHKPETHOMY NPOEKTI;

— NigTPUMKa MOTUBALLIT ayANTOPIi, OCKINbKM TaKUI Niaxia, HaAa€ MOXKANBICTb LWBUAKO OTPU-
MaTW pes3ynbTaT y BUrNALI POOOYMX irPOBUX MPOEKTIB, LLLO NiABULLYE BMNEBHEHICTb CTYAEHTIB, 30-
Kpema TuxX, AKi He MatoTb NonepeaHbOro AOCBIAY NPOrpamMyBaHHS;

— 3aKpiNAeHHA TeOPeTUYHMX 3HaHb HA MPAKTULi: NOBTOPEHHA Ta BIATBOPEHHA MPOEKTIB
cnpusae ¢opmyBaHHIO 6a30BMX HAaBUYOK NPOrpamyBaHHA, AKi CTalOTb OCHOBOM ANA HanMcaHHA
KOy CaMOCTilHO.

IHWKA MeTOANYHKUIA NiaxXia y HaBYaHHI NporpamyBaHHA — LLe aHani3 Koay, Wo noaibHuin 3a
CBOE CTPYKTYPOIO 4,0 HAaBYAHHA YNTAHHIO Nepes TUM, AK HaBYUTUCA NMcaTW. AHai3 Kogy 4,03BO-
NIAIE CTyAEHTaM 03HAaNOMMUTUCA 3i CNOCOBOM MOEAHAHHA KOMMOHEHTIB i KOHCTPYKL,i MOBM Npo-
rpamyBaHHA. Koa moxe 6yTu npeactaBAeHnin y pisHUX popmax — Ha APYKOBAHUX KapTKax, Ha
OHNaWMH-AoLWLi ANA cninbHOI poboTu, cepegosui Scratch Towo [Selby, 2011].

lon0BHa MeTa niaxoay «aHasis Kogy» — Le YATaHHS rOTOBOro KoAy M pOo3yMiHHA MOro NoriKu,
nepL HiX nepexoauTy A0 HanMcaHHA BnacHoro. OcobamBo Lei niaxia gopedyHnin ans 6inblu cnab-
KMX CTYAEHTIB. 34aTHICTb MOACHUTW JIOTIKY MpOrpaMyBaHHA M KOZ € HEObXiAHO YMOBOM 3348
OBOJIOZiIHHA HAaBMYKAMM HAaNUCAHHA KOy, X0o4a Lie He 03Ha4aE 34aTHOCTI nucatu Kog, [Selby, 2011].

HacTynHUM niaxonom, He MeHL BaXKIMBWUM Yy HaBYaHHI NPOrpamyBaHHA, € «MOLYK MOMU-
NOK Yy Kogii». Mloro AouinbHO BUKOPUCTOBYBATM Ha NPaKTUYHMX 3aHATTAX 418 poboTyH y rpynax. Pos-
rnAHemo ocobanBOCTI peanisauii rpynoBoi poboTH Mig Yac OHMAMH-HAaBYaHHA. YCiX CTyAeHTIB cnig,
o6’eaHaT y rpynu no 2-3 ntoauHu. Mepes 06’eaHaHHAM Yy rPyny NPOMNOHYETLCA NPOBECTU TECTY-
BaHHA, WO nepeabayae OLIHIOBAHHA 3HaHb, OTPUMAHMUX Ha MonepeaHbOMY 3aHATTI. KoXeH CTy-
[OEHT Nicnsa NPoOXoAKeHHA TECTYBAHHA MA€E NOCTaBUTU «+» y 4aT Zoom. HanpuKknag, nepuwi Asa cTy-
OEHTU, WO NOCTaBUAM «+» ByayTb YTBOPIOBATM NepLly rpyny, ABa HACTYMHUX — APYry rpyny TOLLO.
Micnhs popmyBaHHA rpyn Ta po3noiny ix no BebipHapHUX KiMHaTax y Zoom, BUKNaAay Bignpasase
NMOCMNAHHA Ha NPOEKTH, WO MiCTATb 6arn. 3agaya CTyAeHTiB — 3HaWTK Bei 6arun Ta BUNpaBuTH ix. Pi-
BEHb CKNaAHOCTI 6ariB 3a1eXM1Tb Bif, KiIbKOCTi MaTepiany, SKM BCTUIAM ONaHyBaTU CTYAEHTW.

Po3srnaHemo okpemi NpuMKNaan NPOEKTIB, AKIi BUKOPUCTOBYIOTb A4 peanisalii 3a3HavyeHo-
ro nigxoay. Mepwuii NPOeKT nepeabavae KepyBaHHA GpeEto 3a ONMOMOro CTPIZIOK Ha KaaBiaTy-
pi. Mpu LbOMY CAlig, YHUKATU BCiX XMap, OCKIZIbKM NPU A0TUKY A0 HUX CNPANT NepemMillyeTbecs Ha
noyatoK. MeTa rpu: gictatmca Ao Kpuctana. fK TinbKM rpaBelb AicTaHeTbCA KpucTana, ded cka-
e «Ypa, nepemora» i rpa noYyHeTbca cnoYyaTKy. baru, Wo TpannaTbea y 3aBAaHHI, — CNpanT Bia-
CNiAKOBYE AOTUK NMLLE A0 OAHIET XMapW; He peanisoBaHa NepeBipKa Ha AOTUK 40 KPUCTANy — He
3anporpamoBaHo nepemory (pwuc. 2).

~ ™
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'

Puc. 2. Bisyanisauia npoeKkty «KepyBaHHA ¢peeio»
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MeTa gpyroro NpoeKTy: NepecTpmMbyBaTh BCi 3HAKW NUTAHHA MPOTATOM OAHIEl XBUIMHM 33411
OTPUMaHHA rOI0BHOIO NPU3Y — MarivHOro KpUCTany. 1na KepyBaHHA CNpanTy BUKOPUCTOBYHOTb CTPIf-
Kv fiBopyY i npaBopyy i Npo6in. 3a yMoBM AOTUKY rPaBLA A0 3HAKY NUTAHHA rPa 3yNUHAETLCA. AKLLO
rpaseLb Nepemarae, To KpUcTaa MUroTUTb PiSHUMM KOobopamu. baru, Wo TpanaaoTbea y 3aBAaHHI, —
NpW SOTMKOBI A0 3HAKIB MUTAHHSA rpa He 3yMUHAETbCA; CTPMOOK He NpaLtoe (3amicTb cTpubKa cnpaiT
MPOCTO NePEMILLYETLCA Bropy); KPUCTaN He MUIOTUTb PiSHUMK Koslbopamu (Puc. 3).

Puc. 3. Bisyanisauis 3aBgaHHA «MepecTpubyBaHHA 3HAKIB NUTaHHA»

TpeTi NPOEKT ANA NoLyKy 6ariB — ue «KocmiuHui WwyTep», y AKOMY rpaBeLb Kepye KOCMiy-
HUM Kopabsiem 3a JONOMOTOH0 CTPiNIOK. MeTa rpu: YHUKaTK acTepoifiB, AKi pyxatoTbca B Hanpam-
Ky KOCMiYHOro Kopabna. AKLLO acTepoin TOPKaeTbCA Kopabna, rpaseL,b Nporpae. Yac BMXMBaH-
HA BUMIPIOETBCS, @ Pe3y/bTaT BifobpaXKaeTbCa HAaNPUKIHL rpu. Baru, Wwo TpannaoTbes y 3aBaaH-
Hi, —acTepoian pyxatoTbCA HAATO WBUAKO, L0 POBUTL Py HEMOMK/IMBOIO ANA NPOXOANKEHHSA; NPU
[OTUKY acTepoifiB 40 KOCMIYHOrO KOpabns rpa He 3yNUHAETLCA; acTepoian NpU AOTUKY A0 NPo-
TUNENKHOI MeXi CLleHM He 3HMKaloTb (puc. 4).

™ @ | %

Puc. 4. Bizyanisauis 3aBgaHHA «KocmiuHUi WwyTep»

«MopcbKi npuroau nig BoAo» — YeTBEPTUI NPOEKT A5 NOLWYKY baris. [paBeLb Kepye Mop-
CbKMM KOHMKOM ABOMA KNaBillaMu: Bropy Ta BHU3. 3aBAaHHA — 3ibpaTtu Bci 3010Ti MOHETU NpoTs-
rom 30 CeKyHA, YHMKaoUM aKky . AKLLO MOPCbKMIA KOHMK TOPKAETLCA aKy/1, Fpa 3yNMHAETLCA i rpa-
BeLb nporpae. Micns Toro, AK MOPCbKMIA KOHWK 36epe BCi ckapbu 3a 30 cekyHA, 3’ABUTLCA NOBIAO-
mneHHa «Mepemoral». baru, Wo TPanaaoTbCA B 3aBAAHHI, — aKy/IM HE PyXatoTbea, WO pobuTb rpy
3aHaaTo Nerkoto; nicns 30 ceKyHA, rpy He 3’ ABNSETLCA NoBigomieHHs «lepemoral» (puc. 5).
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e m

Puc. 5. F'pa «MopcbKuii KOHUK Nig BOA0O»

Y n’aToMy NPOEKTI rOIOBHUIN repoii — YapiBHUK, AKUI Ma€ 3ibpaTi BCi NAALWKMK i3 3innam. 3
KOYHOH0 3i6paHOI0 NALLIKOK paxyHOK 36inbluyeTbea Ha 1. MoTim nasLWwKa 3HMKae. barum, wo Tpa-
NAATLCA Y 3aBAAHHI, — 3i115 HEe 3HUKAE; PaXyHOK He 36iNblUY€ETLCA; Nica nepes3anycky rpu pa-
XYHOK He 06HyNA€eTbCs (puc. 6).

B A m 2
BuKOHATH ]

Puc. 6. 'pa «YapiBHUK»

Y HacTynmHOMY MPOEKTI y YapiBHULi € 5 XNUTTiB. MNpK JOTUKY A0 3iPOYKM BTPAYaAETLCA OAHEe
KUTTA. AK TiNbKKM BCi XKMUTTA 3aKiHYYOTbCA, Fpa 3yNUHAETLCA. barn, Wo TpanaaTbCa y 3aBAaHHI, —
KUTTA HE 3MEHLLYETLCA NPU AOTUKY 3iPKM A0 YapiBHULUi; NPW AOTUKY YapiBHULi 40 3ipOYKM 3HaA-
YeHHs 3MiHHOI 3MiHIOETbLCA KiNbKa pasis (Puc. 7).

N @ M| 3¢

Puc. 7. I'pa «YapisHuua»
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CbOMUIA MPOEKT — CKPOiHM-aHIMaLif, AKa NOYMHAETLCA NPU HATUCHEHHI Ha KHOoMKY «CTapTy,
a 3YNUHAETbCA — NPW HAaTUCHEHHI Ha KHoMKy «Cton». bary, Wo TpanaaTbea Y 3aBAaHHI, — aHi-
MaLLiA He NPaLIOE, OCKIIbKU KNOHWU CTBOPHOIOTLCA, a/le HE BUKOPUCTOBYIOTLCA; aHiMaL,ifa 3anycKa-
€TbCA NPU HATUCHEHHI Ha 3e/1eHNI NpanopeLb, a He Ha KHOMNKY «CTapT»; KHoMnKa «CTon» He npa-
utoe (Puc. 8).

~® m| 3

Puc. 8. Bisyanisauia ckponiHr-aHimau,ii

OTKe, MOXKHa NepecBiaYMTUCA B TOMY, LLLO «MOLWWYK NOMUIOK Y KOAi» € ePeKTUBHUM METO-
ANYHUM NiAXOA0M Y HaBYaHHI MporpamyBaHHA B cepenoBuLLi Scratch, ockinbku:

— NOMWIKM B NPOrpami SIerko 3p03yMiTh 3aBAAKM TOMY, WO cepefoBuLLLEe NPOrpamyBaHHA
€ Bi3yanbHUM;

— MOLWYK MOMWIOK CTYAEHTU peani3ytoTb Yepes aHasli3 BUKOHAaHHA KOMAHA, Lo A0MOMarae
3pO3yMITU JIOTiKY anropuTMy i nobyayBaTv NpaBUIbHUI NOPALOK BNOKIB;

— iCHY€E MUTTEBMI 3BOPOTHIIN 3B’A30K 3aBAAKM TOMY, LLLO MPOrpamy MOKHa NepesipuTn oa-
pasy, 30Kpema, AKLLO CNPaiTM B3AEMOLIIOTb HENPABWUJIbHO, TO CTYAEHTU MOXYTb LUIBUAKO ioeH-
TMdikyBaTK Npobaemy Ta BUNPaABUTH ii;

— NpoLLec NoLyKy NMOMWUIOK HE MAE CEPMO3HUX HACNiIAKIB, WO A03BOJIAE CTYAEHTaM BiJIbHO
ekcnepumeHTyBaTh 6e3 ocTpaxy 3incyBaTM NPOrpamHUin Koa,

YeTBepTUI METOAMYHUI NiaXia NoNArae B onaHyBaHHI HABMYOK NPOrPaMyBaHHSA LUIAXOM
BMKOHaAHHA 3aBAaHb, AKi NnepeabayatoTb 4ONOBHEHHA KOAy NPOEKTY. Lleli meToa, A0LiNBHO BUKO-
PUCTOBYBATU Yy TUX BUMAZKaX, KON CKNAAHICTb MPOEKTY BUCOKA, i HEMOMKJ/IMBO BiATBOPUTU KOA,
NPOEKTY B MEXKaxX akaAeMi4yHOI roamMHN. 3anponoHOBaHWUI NiaXia A0UiINIbHO 3aCTOCOBYBATM TaKOX
i3 MeTO 3a0LaKEHHA Yacy Ha BUKOHAHHI TAaKMX PYTUHHWUX 3aBAaHb IK 3aBaHTAXKEHHSA cnpan-
TiB, T/1Ia Ta MY3UYHUX TPEKiB A0 WabnoHy NpoekTy [depeBanHuyk, 2023].

[na peanisauii meToa4nYHOro Nigxony «A0MOBHEHHA KOAY» BMKAAAA4Y MA€E HafaBaTu CTy-
OEHTaM MOCUMNAHHA Ha MPOEKT, 3 AKOro BOHWM NoTiM ByayTb cTBOptOBaTM «Pemike». [na cTBo-
PEeHHA pemiKcy CTyAeHTU MatoTb ByTK aBTOpU3oBaHi Ha naaTdopmi Scratch (https://scratch.mit.
edu/). BapTo 3a3HauunTK, WO CTBOPIOBATM MPOEKTU B Scratch moskHa i B AeCKTONHil Bepcii, ane
6€e3 NpuB’'A3KM A0 aKayHTy, WO POO6UTb HEMOK/IMBUM BUKOPUCTAHHA 3aNpPONoHOBAHOIo BULLE
dyHKUioHany. [lo Toro K, AECKTOMNHa Bepcia Ma€E pas iHWKWX HeaoNiKiB, SKi BApTO BpaxoByBaTH
npwu opraHisauii HaB4anbHoro npouecy. Cepes HUX: BiACYTHICTb aBTO36eperKeHHs, HE3PYUYHUN
dopmart 3BiTyBaHHA 32 YMOBUW OHMAMH HaBYaHHA [Aneka, 2024, c. 83].

Po3rnsaHemo Tpu NpUKAaamM NPOEKTIB A1A peanisauii yetsepToro niaxoay. Mepwmnin 3 HUX —
Le CTBOPEHHA MEHH0 A0 roTOBOI rpu. Lie moxe 6yTn NPOEKT, AKMIA 34,00yBaYi OCBITU NonepeaHbO
CTBOPUWAM HA 3aHATTI, HAaNpPUKAag rpa «J/1abipuHT» [Aneka, 2024, c. 83]. Mpw oro peanisauii cTy-
OEHTM ONaHOBYHOTb BUKOPUCTAHHA TaKMX KOMAHA, AK «OMOBICTUTM NOBIAOMAEHHA» T KKOAU A
OTPMMYIO NOBIZOMAEHHAY. [lpyrnii — 3aBepLUEHHA CKPOJiHIroBoi rpu (scrollers), a came peanisa-
ujii pyxomoro ¢oHy (scrolling background). CkponiHr — ue irpoBuii TepMiH, LLO 03HaYaE nepemi-
LLLeHHA BMICTY BiKHA. BUKOPUCTaHHA CKPOiHroBOro GpoHy A03BOIAE CTBOPUTU i/1103il0 pyXy B ro-
HoYHOMY cumynaTopi [HikiTiH, HikiTiHa, 2024, c. 45]. TpeTim npoekTom MmorKe byTu rpa «lMNnatdop-
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mep». Y NPOEKTI-WabnoHi cnig niarotyBatu 5-7 piBHIB, WO MiCTUTUMYTb NEPENOHK, NPU AOTUKY
[0 AKUX TpaBeLb BTPAYaTMME OZHE XKUTTA | NepeMillaTMMeTbCA Ha NOYaTOK piBHA. [JO TOro X Ha
OAHOMY 3 PiBHIB CTaHe B HAroAi CTBOPEeHHA NepeLwKoamn TNy «6atyT».

HuKue NnponoHyeMo NpuKaag NPakTUYHOT POHOTHU, AKY A0LiIBHO BUKOPUCTOBYBATU A8 pe-
anisauii OCTaHHbOro MeTOAMYHOrO NiAXoAy — «CTBOPEHHA KOAY NPOEKTY 32 BUMOTaMm».

3aBgaHHA 1

1. Nigb6epitb Th0 3 6ibnioTeKkn Scratch abo 3aBaHTaXKTe Oro 3 MepeXKi iHTepHeT.

2. llopavite 1 cnpaiT nepcoHaxa Ta 7-10 cnpaliTiB-akcecyapis i3 BKA1agkm «Moga».

3. [1nA KOXKHOTO aKcecyapa 3aBaHTaXKTe 3 MepeXKi iIHTEPHET KOPOTKUI 3BYK TPMBAICTIO Bif,
5 no 8 cekyHa.

3aBgaHHA 2

1. 3MiHiTb pO3MipK cnpaiTiB-aKcecyapis, AKLLO BOHM 3aBe/MKi abo 3amani 4ns nepcoHaka.

2. HanmuwiTtb Kog, Wob nepcoHa 3’'ABNABCA Y LEHTPI CLLEEHW HA MOYATKY Fpu, a peLuTa cnpam-
TiB 3BEpXY i 3HM3Y HbOTO, NMPU LbOMY HE TOPKAIOYMCb MEPCOHAXKa. A LbOro BUKOPUCTOBYIMTE KO-
MaHAY «MepemiCTUTH B X... Y...», WO MICTUTbCA B rpyni «Pyx».

3aBaaHHA 3

1. O6epiTb Nepwnii cnpaiT-akcecyap.

2. MpoaoBKyMTE NMCATU CKPUNT, A0AABLIM KOMAHAY, AKA A03BOJIAE NePeTAryBaTH CNpawT,
KOMW rpa 3anylLueHa.

3. JonuwiTb Kog, Wob BiATBOPIOBABCA paHile AoAaHUN 3BYK, KO Lel akcecyap AOTUKa-
€TbCA A0 NepcoHaka. [nA BiATBOPEHHA 3BYKa Npu AOTUKY aKcecyapa A0 NepcoHaxKa BUKOPUCTO-
BYWTE KOMaHAy «BiaATBOPUTM 3BYK ... 40 KiHUAY.

4. CKonitonTe HanucaHW Kog Ha iHWi cnpanTu-akcecyapu. O6epiTb «yBIMKHEHHA NpaBuUb-
HOTO 3BYKY» Ha KOXKHOMY CMpaiTi.

3aBgaHHA 4

1. O6epiTb CNpanT-NepPCoHa.

2. Hanuwitb ckpunT, AKKI Byae peanisoByBaTH aHiMaL,ito NepcoHaxa, KoM Ha HbOro HaBe-
[EeHO BKasiBHMK MULWi. [N LLbOro BUKOPUCTANTE YMOBHMUI onepaTop HeNOBHOI GOPMM Ta KOMaH-
Ay, AKa peanisye 3miHy obpasy Ha HACTYNHUIA.

3. O6epiTtb T10. 3anporpamyiite NOCTiliHY NAaBHY 3MiHY epeKTy «Konip», Koau rpa novyanacs.

3aBgaHHA 5

1. ObepiTb 0AMH i3 cnpaiTiB-akcecyapis abo AoganTe HOBUIA.

2. BUKOpUCTOBYOUM PO3WIMPEHHS «My3UKa», 3aNporpamymnTe Menoaito Ta il BK/IOYEHHS,
KOMIM aKcecyap nepebyBa€e Ha NepCcoHaxi.

3. Nia6epitb iIHCTPYMEHT Ta HOTU A1 CTBOPEHHS LLiKaBOT My3MKKU. AKLWLO HanncaHa My3MKa
3BYYMTb HAZATO rO/IOCHO, BUKOPUCTOBYM KOMaHAY « BCTAaHOBUTU I'yYHiCTb __ %» y BKAaALI «3BYKY.

BMKOHaHHA NPaKTUYHMX POBIT, Wo nepeabdayatoTb PO3pOOKY iHTEPAKTUBHUX NPOEKTIB, aHi-
MaLil Ta irop, opmytoTb y CTYAEHTIB BMiHHA BUPiWLYyBaTM NPUKAAL4HI 3aBAaHHA, WO Bignosiaa-
FOTb Cy4aCHMM noTpebam ocBiTU. 3aBAAHHA MOXKYTb OYTW a4anToOBaHi 40 PiBHA NiATOTOBKM KO-
HOTO CTyAEeHTa, Wo 3abe3neynTb ONTUMANbHUI TEMN 3aCBOEHHA MaTepiany.

BucHoBKku. CepenoBuiLe Bi3yasbHOro NporpamyBaHHA Scratch € yHiBepcanbHUM iHCTPY-
MEHTOM CTBOPEHHA HaB4YaJIbHUX MPOEKTIB Pi3HOrO PiBHA CKAAAHOCTI. 3a pe3y/ibTaTaMu J0CAi-
[JYKEHHS 3anpOnoOHOBAHO N'ATb METOANYHUX NIAXOAIB 4O HABYAHHA MPOrpamyBaHHA MaibyTHIX
BUMTENiB iIHGOPMATUKM: KOAYBAHHSA 3a 3Pa3KOM; aHani3 KoAy; MOLYK NOMMUAOK Yy KOAj; Aono-
BHEHHA KOAy; CTBOPEHHA KOAy MPOEKTY 3a BMMOramu. KoxeH i3 3anponoHOBaHMX NigxoAais €
HeBiA EMHOI CKNAaA0BO 3MICTY AUCLMMIHM, WO Nnepenbadvyae BUBYEHHS OCHOB anropuTmisauii
Ta NporpamyBaHHA. BUKOHYtOUM 3aBAAHHA B MeXax KOXKHOro i3 niaxopais, CTyAeHTM HabyBaloTb
[0CBiAY, AKMIA 3MOXKYTb BUKOPMUCTOBYBATU Y BAACHIN NpodeciiHii AianbHOCTI, 30Kpema nig Yac
BMKNaZ4aHHA iIHGOPMATUKM B MOYATKOBIM Ta OCHOBHIM LWIKONI.
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The article addresses the issue of updating the content of training future computer science teachers
through the use of visual environments for teaching programming and algorithmisation.

The purpose of the study is to explore, substantiate, and elucidate the essence of methodological ap-
proaches to teaching programming in the Scratch environment. The research objectives include identify-
ing the features and advantages of Scratch in teaching programming to future computer science teachers
and applying the acquired professional knowledge in teaching computer science at primary and secondary
school levels. Additionally, the study seeks to outline approaches to teaching programming in the Scratch
environment and to develop educational tasks for implementing each approach at various stages of teach-
ing programming to future teachers.

The study employs methods of analysis and synthesis, systematisation, and specification of scientif-
ic data on techniques and strategies for teaching algorithmisation and programming to prospective spe-
cialists, as well as methods for designing methodological approaches to organising work in the Scratch en-
vironment.

Based on the analysis of primary sources, five methodological approaches to teaching program-
ming in the Scratch environment have been identified: coding by example, code analysis, debugging
code, code augmentation, and creating project code based on requirements. The article examines the
specifics of implementing each of these approaches in the educational process for training future com-
puter science teachers.

It has been noted that programming instruction should begin with mastering the “coding by exam-
ple” technique. This approach is appropriate for use in lecture sessions. Examples of projects suitable for
initial sessions dedicated to familiarising students with the Scratch programming environment are pro-
vided, along with the primary advantages of the “coding by example” approach.
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The study reveals that the “code analysis” technique is akin to reading before learning to write. This
approach enables students to understand how components and constructs of the language are combined.
Code presentation formats may vary, including printed cards, online collaborative whiteboards, or directly
within the Scratch environment.

The next crucial approach to programming instruction is “debugging code”. This technique is best
suited for group work during practical classes. A proposal is made for implementing group work in an on-
line learning environment using the Zoom platform. Examples of projects utilised for the “debugging code”
approach are described, detailing the objectives of the game, the bugs to be identified, and possible game
design solutions.

The fourth methodological approach presented in the article involves acquiring programming skills
by completing tasks that require project code augmentation. This method is recommended for cases where
the project complexity is high, making it impossible to recreate the project code within a single academic
session. To implement the “code augmentation” approach, instructors should provide students with links to
projects from which they will create “Remixes”.

The fifth methodological approach is “creating project code based on requirements”. The author pro-
poses implementing this approach through step-by-step instructions for project creation. It has been sub-
stantiated that tasks with a step-by-step algorithm for creating interactive projects, animations, or games
can be adapted to the preparedness level of each student, ensuring an optimal learning pace.

It has been concluded that each of the proposed approaches is an integral component of the con-
tent of algorithmisation and programming courses. By completing tasks within the framework of each ap-
proach, students acquire professionally valuable experience.
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