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OCOBJIMBOCTI BUBYEHHS TIPOI'PAMYBAHHS HA SCRATCH

Ayaka O.M., Baaciii 0.0. OcoduBocTi BUBUeHHsI mporpamyBannsi Ha Scratch. B crarti po3misiHyTo 0coGMIMBOCTI
Ipoliecy BHWBYEHHS MPOTPAaMyBaHHA SK HABYAJIbHOI JWUCHWIUIIHM, MPOBEACHO aHali3 MOMJIMBOCTEH Bi3yalbHOI MOBHU
mporpamyBanHs ScratCh 3 TOYKH 30py CyYacHHX MapajirM IPOrPaMyBaHHs; 3alpOIOHOBAHO pPO3POOKy irpoBux Scratch-
MIPOEKTIB SIK MOTUBALIIMHUIA 3aci0 IpM BUBUEHHI IPOTPaMyBaHHS; IPOAHAII30BaHO HAsIBHI JUIAKTHIHI MaTepiaay I BUBUCHHS
Scratch; 3anpooHOBaHO BUKOPHCTAHHS HABYAIHLHOTO CAWTy IS 3aI[iKaBICHOCTI MporpaMyBaHHsM B Scratch.
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Oyaka O.M., Baacuii 0.0. OcoGenHocTH u3ydeHusi mporpaMmmupoBanusi Ha Scratch. B craree paccMoTpeHs
OCOOEHHOCTH TIpoIlecca W3Y4YEeHHs IPOTrpaMMHUpPOBAHMS KaKk Yd4eOHOM MUCIWIUIMHBI, NPHBEICH aHAIN3 BO3MOXKHOCTEH
BH3YaJbHOTO SI3BIKA TIPOrpaMMHUpOBaHus SCratCh ¢ TOYKHM 3peHwmsi COBPEMEHHBIX MapagurM MPOrPaMMHPOBAHES; TPEIOKEHA
pa3paboTka MrpoBBIX SCratCh-mpoekToB Kak MOTHBAIIMOHOE CPENCTBO MPH M3YYEHWH IIPOTPAMMHPOBAHHS; IPOAHATH3UPOBAHEI
MAMCIOIIMECS] UAAKTHYIECKHe MaTepHaisl Ui W3ydeHus ScratCh; mpeasiokeHo WCIoNb30BaHne y4eOHOro caira uust
3aMHTEPECOBAHHOCTH MPOTpaMMHpOBaHHeM B Scratch.
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0. Dudka, O. Vlasii Improving introductory programming with Scratch. The characteristic of learning programming
in secondary school is given. The capabilities of visual programming language Scratch in terms of modern programming
paradigms are analyzed. The development of game Scratch-projects as a motivational tool in the study of programming is
proposed. Existing teaching resources for learning Scratch are analyzed. Training site about Scratch as interest-based portals is
proposed.
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IMocTranoBka nmpodsaemu. BuBueHHs mporpaMyBaHHS B Halll 4ac CTajl0 OJHHUM i3 MPIOPUTETHUX
HanpsMKiB MiATOTOBKK MaiOyTHIX mpodecionanis B IT-ramysi. LlikaBo 3ayBaxuTH, 110 3 sBUJIACS 3HAUHA
KUIBKICTD 1HTEpHET-PECypCiB, fKi MPONOHYIOTh BUBYEHHS PI3HUX MOB INPOrpaMyBaHHS 3a Pi3HOIO
METOJMKOIO ISl Pi3HUX BIKOBUX KaTeropiil. Jlesiki pecypcu mpornoHyoTh BUBUATH a31 MPOrpaMyBaHHS, a
BIpHIIlIe a31 aJITOPUTMI3allii, KOpUCTYBaYaM «siKi Ie He BMitoTh yurati» (https://code.org/).

[Ipouec BUBYEHHS MpPOTpaMyBaHHSl y CEpeAHIN IIKOJI € aKTyaJbHOI MpPOOJIEMOI0 ChOTOJICHHS.
BHacnizok BenMKOro po3maiTTs HaBYalIbHUX MporpaM, TEXHIYHUX MOXIMBOCTEH IIKi, pPiBHIB
MiATOTOBKYU TEAaroriB Ha AaHUH MOMEHT He iCHY€ €IMHOTO MiIXO0AY A0 Y3TOLKEHOTO IEHTPaTi30BaHOrO
BHMBYEHHSI KOHKpETHOI MOBH IporpamyBaHHs. Jlymku Meroaucris, IT-ekcnepTiB Ta mporpamicTiB mom0
BUOOpPY MOBH NpOrpamyBaHHA, Ky HEOOXiJHO BHBYATH Yy CEpPEOHINM LIKOMNi, KApAWHAIBHO PO3XOMSATHCS.
OnHi BiICTOIOIOTH KIIACHYHY BEpCil0 HaBYaiabHOI MOBH Pascal, iHmi — BizyanbHy peanizaiito Lazarus, me
iHmi — cyvacHi C++ Ta Phyton, nece mix mpomosuuiii, 3BicHO, € i HTML [1, 2]. Xouerbcs 3ayBaxkuTH,
0 MpO MIiATOTOBKY 10 KIACHMYHOrO MpOrpamMyBaHHs, Tak OH MOBHUTH, IIOYAaTKOBUH piBEHb
nporpamMmyBaHHs, TaKHX JHUCKYCiii He BeneThes. TyT mepuiicTh 3aiiMae, Oe3yMoBHO, Scratch — BizyasibHa
MOBa TporpamyBaHHs. ScratCch moxkHa posrisgaté B meBHil mipi sik mpororun Flash, xousa Scratch
MOSIBUBCS 3HAYHO Mi3HilIe. MOXIKBO, caMe 3AaTHICTh MOeTHaHHA Tpadikd, Melia Ta IporpaMyBaHHS 31
3pyYHHM KOPHCTYBAalUbKUM iHTep(EHCOM 1 MiJIITOBXHYJIO IO CTBOPEHHS YOroCh aHAIOTIYHOrO, ale
MPOCTIIIOrO 1 JOCTYIHIMOro, came Jyis Jiteil. CKeNTHKH, sKi BBaxxamu Scratch irpaikoro, HeToCTOHHOO
yBaru, Bce X 3MYyIIEHi Oylu BH3HATH, IO 32 JOINOMOIOI0 caMe IIi€i MOBHM 1 LOTO CEpPEeJOBUIIA TITSIM
HAaGaraTo MpOCTIllle JAIOThCA 0Aa30Bi YABIEHHS HpPO IIPOrpaMyBaHHs. Vize MOBa came Hpo PO3BHTOK
aJTOPUTMIYHOTO MHCJICHHS, SKE € HEOOXiTHUM (YHIAMEHTOM OYIb-SIKOI'0 TPOIECy pPO3POOKH
nporpamMHOro 3adesnedeHHs. SCratCh maB y pykd MOTYKHHMH IHCTPYMEHT CTBOPEHHS MYJIBTHMENIHHUX
IHTEPAaKTHBHUX MPOEKTIB Ha OCHOBI peaiizalii CKIaJeHUX alrOpUTMIB y BHIJIAI CKPUNTIB (Tak
Ha3WBalOTh mporpamu Ha MoBi Scratch). Tomy Merow IOCHI/DKEHHS € aHali3 MOXIHMBOCTEH
BUKOpUCTaHHS SCratCh sik moyaTkoBOro eramy y BHBYEHHI NPOrpaMyBaHHS Ta CTBOPEHHS e()eKTHBHOI
iH(pOpPMATUBHOI CHCTEMH UIs HaJaHHSI MOXKJIMBOCTI YYHSIM J0JaTKOBO BUBYATH Scratch, a 3aBmaHHsSM —
MONYJISIpU3allisl POrpaMyBaHHS Cepell YYHIB, MOE€AHAHHS HAaBYaHHS 3 iIrPOBUMH CHUTYalisMH, MOTHUBALiS
HIKOJISIPIiB 10 PO3POOKHU irpOBHX MPOEKTIB.

Ananiz moxsmBocreii Scratch. Scratch crBopeno mix kepiBHHITBOM Tmpodecopa Mutuena
Pesnuka (Mitchel Resnick) y nocnmimmmuekiii rpymi Lifelong Kindergarten research group npu
MaccadyceTcbKOMy TEXHONOTiYHOMY iHCTHTYTi. llomepemHst Bimoma po3poOka wmiei rpynmu — 1e
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nonyssipHa cepis LEGO Mindstorms, mo € KoMIIeKToM aeTanel s CKIaAaHHs MPOrpaMOBaHHUX
poboriB. Pobota Benacs y cmiBapyxHocTi 3 gociimHukamu YHiBepeutery Jloc-Anmkeneca (UCLA —
University of California, Los Angeles) npu ¢inancosiii migrpumii HamionansHOro HaykoBoro QGoHuy i
®onny xopmoparii Intel. Scratch — BinbHe nporpamue 3adesneuenns (minensis GNU GPL), no nepesar
AKOTO BapTO BHIUINTH KPOCIIAT(GOPMEHHICTh, HAOYHICTH 3alHCy alrOpuTMy, OaraTOMOBHICTD
inTepdeiicy (kinpka necsaTkiB MoB) [3, 4]. Scratch 3naifoMuTh 3 6a30BUMU MOHATTSIMHU aJITOPUTMI3allii Ta
OporpaMyBaHHS. THIIM JaHUX (CHMBOJBHI, YHMCIOBI, JIOTi4HI, rpadiuHi, aymio), 3MmiHHI (ria00anbHi i
JOKanbpHi), omepanii (apupmerHyHi, JOriyHi), BHpa3u (YUCIOBI, TEKCTOBI, JIOTiYHi, TOPIBHSIHHSA),
ornepatopH, GyHKIIIT, aNTOPUTMIYHI CTPYKTYpH (JTiHIMHI, pO3raiayKeHi, IUKIIIYHi), BBEICHHS i BUBSICHHS
naHux. Scratch mMokHa BUIBHO BHKOPHCTOBYBATH Yy IIKUTBHIA YHM TO3AIUKUIBHIA OCBITI, CKadaBIIN
CepeoBHIIE IporpamMmyBaHHs 3 odiliiiHoro caifty po3pobHukiB http://scratch.mit.edu/.

IrpoBi mpoexTn sik MoTHBaNiiiHuMii 3aci0 BUBYeHHs1 nmporpamyBanus. Komn'torepHi irpu — 3
HeJlaBHIX Mip 1€ CIIOBOCHONYYEHHS MIlTHO YBIHIIJIO B HAILE KHUTTS: KOXKEH, XTO Ma€ KOMIT'IOTEP, HAIlEBHO,
3MIT BiT4yTH iX mpuBabIuBicTH, MaOyTh, Ipa 3akKjajieHa B caMy HNpUpOAy JioAuHU. Komm'roTepHi irpu
BITHOCSITBCSL 10 YHMCIIAa aKTyaJlbHUX MpoOneM cydacHoi Hayku. Irpu JgomomaraloTh HaM 3MOJENIOBATH
Pi3H1 XKUTTEBI cUTYyalii, TpoOIeMH Ta HAAAIOTh AESKi MOXKIIMBI NUISIXH iX BUpimeHHs. ['pa MicTUTh B co0i
BCi HEOOXigHI TEpemIyMOBH i TNPHPOJHOTO PO3BUTKY OCOOMCTOCTI 1 KyJBTypH CycHinbcTBa. 3
BJIOCKOHAJIEHHSIM KOMIT'IOTEPIiB YAOCKOHAIIOBATINCA | irpH, 3aIydaroun Bce Oinblue 1 Oinbiue roneit. Ha
CHOTO/IHIIIHIN JJeHb KOMI'IOTEpHA TEXHIKa OCATIIAa TAKOro PiBHS PO3BUTKY, L0 JO3BOJISAE MIPOrpaMicTam
PO3pOOIATH JTy)Ke PEaNiCTUYHI irpy 3 XopommM rpadiyauM i 3BykoBuM odopmiieHHsM. 3 2011 poky
KOMIT'IOTEepHI irpu odimiiiHo Bu3HaHi B CIIIA okpeMuM BHIOM MHUcCTelnTBa. KOMIT'tOTEpHI irpu 3poOHIIH
HACTUIBKHM ICTOTHHI BIUIMB HAa CYCHUIBCTBO, IO B iH(OpPMAIifHUX TEXHOIOTIAX BiJ3HaYeHa CTiiika
TEHJIeHLIs A0 «redmigikamii» mis HeirpoBOr0 MPUKIAAHOTO MPOrpaMHOro 3abesmedyeHHs. Jlymka, mio
irpy poOnsiTH JMIIe IS JiTed, He € BipHOto. /5% 1inboBoi aymuTopii irpoBoro Oi3Hecy — Iie JIIOIH,
crapmi 3a 35 pokiB. Po3poOka irop — me Touka MepeTWHY MHCTENTBAa Ta BUCOKMX TexXHONOrid. B
KOMITIaHisIX, IO MPaLIOIOTh B irpoBoMy Oi3Heci, ymmie 20-25% poboTu BHKOHYIOTH mporpamicT. Bce
iHIIEe — Ie mpams JIoAed HeTexHIuHoi creniaiizaiii, TakMX SK KOHTEHT-MEHEIKEpH, MapKeTOJIOrH,
XYIO)KHUKH UM JIM3aiHEpH, 1 IXHI BHECOK CTae Bce BaroMimmm [5, 6].

Barato po3poOHUKIB PO3TIAAAIOTE IHAYCTPil0 KOMIT'IOTEPHHUX irop JHUIIE sIK CEKTOP €KOHOMIKH, B
SAKOMY MO)KHa HEToraHo 3apoOuTH. Alle, HacIpaBi, CTBOPEHHs irop — I 1ie i iHCTPYMEHT KYyJbTYpH.
He cekper, mo s cy4acHHUX JITeH YacTo irpu 3aMIHSIOTH JUTSYi Ka3Kd, sKi HOPMYIOTh CBITOTIIS, IS
MiATITKIB BOHH CTBOPIOIOTH NMEPCOHAXKIB-KYMHpIB, 3aMiHIOIOUM COOOI0 KIACHYHI KHUTH, 1 JIMIIE JUIS
JOPOCIUX JIOACH irpu ciaykaTh 34e0iNbLIOro TiIBKM po3Baroro. llpu mpaBunpHOMY miaxomi —imed,
3aKJIaJIeHl B KOMITFOTEPHI irpH, Ayke 100pe 3aCBOIOTHCS AiThMU. Cy4acHi JiTH Mi3HAIOTH CBIT 0araTo B
YoMy depe3 MPU3MY KOMIT'IOTEpHUX irop. Irpu 1i CTBOPIOIOTHCS JNIOABMH, YacTO JaEKUMH BiJl KyIbTYPH,
MeNIaroriky, MCUXOoNorii. A B AeIKUX BUIAAKaX irpd HABMHCHO CTBOPIOIOTHCS 3 METOIO MPOHaraHiu TUX
YH iHIIMX JaJeKO He MO3UTHBHUX ifei. KynpTypHuil moTeHmian KOMIT'IOTEpHUX irop e TUIBKU OYHHAE
PO3KpUBATHCS, aJie BXKE 3apa3 3p03yMLI0, IO MOTEHIIal 1eil — Beiude3Huit [7].

Tomy axx HiSIK HE MOXKHA 3alepeuyBaTH 3HAYYLIICTh KOMII IOTEpPHUX irop, a HaBMNAaKH — 3BayKar0uu
Ha iX MPUXOBAaHHUH MOTEHLiaN, BUKOPUCTOBYBATH KOMII IOTEpHI irpd 3 METOI0 BUXOBAaHHS, HABYaHHA Ta
po3BuTKy. Ha Hamry nymxy, MoximBocTi ScratCh kapauHanbHO 3MIHIOIOTH MOTHBAIII0 BUBYCHHS
nporpamyBaHHs. SIKIIO NpW BHBYEHHI anropuTMiB (Hampukian, L0Q0) B OCHOBI MOTHBAIl JIGKHUTH
notpeba CKIagaHHS AITOPUTMY JUI BHKOHAHHS TOJNOBHHM TEPOEM MEBHOro Habopy aiil (xail e
Yepenamka, Kenrypy un CafiBHHK), TO 32 MOXKJIMBOCTI peaizaiii B SCratCh MyabTUMEIIHHOTO TIPOSKTY
3a BIIACHUM cIieHapieM (BiJ po3poOKH T'OJIOBHOI'O Tepos A0 MPOrpaMyBaHHs HOro JOBUIBHUX Miil) Ha
YilbHE Miclle BHXOOUTH Oa’kaHHs peaji3yBaTW BiacHi ¢aHTasii, mo, Oe3yMOBHO, € TMOTYXHUM
iHCTpyMeHTOM MoTHBamii. L{ikaBo 3ayBayKUTH, IO MPU IIOMY 3aBIaHHA (OPMYIIOIOTHCS SIK 3aBIaHHS
TpH, a He 5K 3aBJaHHs 3 BUBUEHHs aaropuTMiB. [lorpeba BonoAiHHS 3HAHHAMH IO Ti UM iHIII KOMaHIA
Ta aNrOpUTMH BUHHKA€E 3 HPUPOTHOro OakaHHS peallizyBaTW 3adyMaHe 1 € HEBUIUMHM IOTY)KHUM
IHCTPYMEHTOM MOTHBALIil.

Po3po6ka rpu Ha mpukaaxi Scratch-mpoekrty. Bizyansna MoBa mporpamyBanHs Scratch, xoua
PO3IIIAAETHCA K MOBA IPOTrpaMyBaHHS AJIsl AiTel Ta MiMTITKIB, Ma€ MUPOKI MOXKIIMBOCTI I peajizalii
NPOTOTHITIB MOBHOIIHHUX irpoBux mporpam [8]. Scratch mae moxiuBicTs serko moenHyBatu rpagiky,
300paKeHHs, 3BYK, a caMe TaKi eleMEHTH MOeJHY€E B co0i Oyab-sika KOMIT IoTepHa rpa. I[Iporec po3pooku
IrpOBOrO TNPOEKTY B cepenoBuIli ScratCh Bximodae HalBakIMBIIII XapaKTepHI e€Tamd CTBOPCHHS
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KOMIT IOTEpPHOI TPH: Bix imei Ta momryky aHpy 1o nmyOiikamii Ta fokymeHTyBaHHs. HaBegemo nuiie
KUIbKa aHaJoTi: BMOHTOBaHHMN rpadidyHUil pPemakToOp Ia€ MOXKIUBOCTI po3polmaTu rpadiuni oOpasu
repoiB Ta CTBOPIOBaTH JAW3aliH CIIEH; B CBOIO 4epry, po3poOka o0pasiB CIpaiTiB o3HailoMIIOE 13
OCHOBaMHU KJIACMYHOI aHiMallii, IMOCNTiJIOBHE BUKOHAHHS CKPUIITIB, OpraHi30BaHE HAa OCHOBI Iepemadvi
MOBIJOMJIEHB, J1a€ TOHSTTS MPO MEXaHi3MH Iepefadi mapamepiB; mapajieibHe BUKOHAHHS CKPHIITIB Ja€
VSIBIIGHHSI TIPO TapaielnbHi MpOIecH; MOXKJIMBICTE BHUKOPHUCTaHHSA NATYMKIB MiJBOAUTH OO PO3YMIHHS
IHTEPaKTUBHOCTI, MOXKJIMBICTh NMPHUB’A3KH 3MIHHUX Ta CKPUMTIB A0 CHPAWTIB — 10 MOHATTSA 00’ €KTHO-
OpIEHTOBAHOTO TporpaMyBaHHs. Sk Bike 3ayBakyBajocs BHIIE, SCratCh € BIIMIHHUM IHCTPYMEHTOM IS
CTBOPEHHS KOMII IOTEPHUX irop.

PosristHeMoO eranu po3poOKH TUTIOBOI KOMIT'IOTEPHOT IpH:

1. Ines.

2. CueHnapiii: repoi, iX pomi, mpaBuia, 3a SKUMU BOHH B3a€MOIIOTH, 1 TOIOBHE - MeTa rpul

3. CTBOpEHHS UM MOIIYK HEOOX1AHNX 300pakeHb Ta 3BYKIB.

4. HarmcaHHs CKpHNTIB JUIs CIIPAWTIB Ta CLEH: peatizallisi caMOCTIHHUX il crpaiTiB (mapanenbHi
CKpHUINTH), peaji3amis B3aeMoaii cnpaiTiB (MOCHIZOBHI CKPUNTH), SKIIO TIpa OaraTocKiaaoBa YU
OaraTtopiBHeBa — 3a0e3MeUEHHS MTepexoy MX ii CKIIaJJOBUMH YH PIBHSIMH.

5. HanucanHs npaBui Ta AOBiIOK U1 KOPUCTYyBaya.

6. TecTyBaHHS MPOEKTY.

7. BunpaBieHHs TOMUJIOK.

8. CTBOpEHHS onHucy TpH.

9. [ybmikamis mpoekTy.

PosristHeMO inmtocTpaTUBHUN PUKIIA MIPOLECy PO3POOKH KOMIT I0TEPHOI I'PH Ha BCiX HOro eramax:

— lges: e mpenmery ABOX THIIIB, HEOOXiJHO IIOCOPTYBATH, SIKHU 0 SIKOTO THUILY BiTHOCHUTBCA.

— MoxnuBuii cuenapiit: Pyauii Kit npononye rpaBueBi mocopTyBaTi po3KHIaHi O eKpaHy
00'eKTH.

— BapianTu cripaiiTiB: To0BHHI Tepol (Hanpukiaan, Pyanit kir).

— OO'exTH ABOX THIB (HAmpHKIaA, KBagpaTh 1 KPYXKKH, OBOYi 1 (PYKTH, TOJIOCHI i
NPUTOJIOCHI OYKBH, IITaXH 1 TBAPUHU - KOMY IO J0 BIIOJOOH).

— Konrelinepu s copTyBaHHs (HaIPUKIIA, SIIMKH, KOIIMKH, XaTUHKH, KHHKKH 1 T.IL.).

— Bubip poneii (Hanpukian Pyauit KiT — IpONOHYe IrpaBLEBi MOCOPTYBATH 00'€KTH, MOXKE
gonoMaratu migkazkamMu. OO0'€eKTH — XaoTHYHO PpO3KHIAaHI MO €KpaHy, MOXYTb
NEPEeTATYBATUCS MUIIKOIO [0 €KpaHy, 3HUKAIOThb, KOJIM JOTOPKAIOTHCS IO MOTpiOHOro
KoHTeitHepa. KoHTeliHepu — MaloTh BU3HAUYEHE MicCIle; BUAAIOTH Pi3Hi 3BYKH B 3aJIEKHOCTI,
YH 0 HUX JOTOPKAETHCS MPABHIBHUAN YM HEMPAaBUIBHUI 00'€KT).

3BicHO, poJli MOXKHa BJOCKOHAJIOBATH, YCKIAJHIOBATU CIIEHApid JAONATKOBUMH MOXKIHUBOCTSIMHU,
aje mopaja. CHOYaTKy Kpamie crnpoOyBaTH peajli3yBaTH MiHIMaJdbHUM "KiCTSK" TpPOEKTy, a MOTIM
PO3pOOIATH JOAATKOBI MOKIMBOCTI. J{ieMO 3a mpaBUIIOM: HE Bce opasy!

3ayBakuMo, 110 Ui 300pakKeHHs B3a€MO3B 3Ky Ta B3a€MOJii 00’ €KTiB MOYKHa BUKOPUCTOBYBAaTH
Jiarpamu, SKi JO3BOJISIIOTh HAOYHO 300pa3WTH BJIACTHBOCTI Ta B3a€MO3B’S3KH O0’€KTIB 1 sKi MOXHa
BB)XaTH CXOAWHKOIO JI0 OCBOEHHS B MAOYTHBOMY JliarpaM IMOTOKiB Ta noiit (auB. puc. 1).
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Hiarpama po.aeii Ta B3aemogii

Pyanii kir

Bunac moscHenns
130 TpH.

Tpukyrankl Kpyrl
TIepermyerien ipE | Tiepeviuyereea npa

HATHCRAHHL ML HaTHCKAHHI MEmTi

ITpu noropransi 1HHKAL

<

KonTeiinep KonTeinep
«T pERYTHHRE» «Kpyra»

Puc.1 liarpama porneii Ta B3aeMofiil 00’€KTiB y irpoBomy Scratch-nipoexri

HaBuanbHuii caiiT sik mopran 3amikaBiaenocti Scratch. Hasuaneni mporpamm XX pp..
nepen0adany BUBUCHHS Scratch y 5-7 knacax, Air04i HaBYaJIbHI IPOrpaMu MEPEHOCATh BUBYEHHS Scratch
y mouaTkoBy mkony. OJHaK MpakTHKa IOKa3ye, Mo Oa)kaHHs AiTel peanizyBaTH cBoi imei Ha Scratch
3HAaYHO BHIIEPEIKAIOTh MpOrpaMy, a HaldacTimle BUXOAATH 3a 11 pamku. B mepmry depry iiae MoBa mpo
peaizamio KoM I0TepHUX irop. He cekper, 1m0 3aleKHICTh BiJ KOMIT IOTEPHHX irop crajia OJHI€Io i3
cepio3HUX MpobieM cydacHOcTi. To YoMy X Taky 3ajJeXHICTb He BUKOPHCTATH B MO3UTUBHOMY ILIaHi?
Konu nmutunHa 6aunth, 110 BOHA HE MPOCTO MOXKE T'PaTH, a MOXKE caMa PO3pOOHUTH TPy i AaTH 3aBAaHHS
CBOIM IIpy3sM, 3HAHOMHUM Ta HaBiTh 1 BUMTENSM, TO 3 reliMepa BOHA NMEPETBOPIOETHCSA Ha PO3POOHHKA
MpOrpaMHOro 3a0e3medeHHs, SKUii Mae MPaKTUYHUN JOCBiA poOOTH 3 iIrpOBUM MpOrpamMaMu i MpH LEOMY
X04Y€ BTUTUTH OCOOMCTI ie1 Ha TPaKTHIII.

[ToBHOLIIHHMM IHCTPYMEHTOM JUIsi PO3POOKH KOMIT'IOTepHOI TpH, 3BHuaiiHO, € Scratch. Tomy
aKTYaJIbHOIO MPOOJIEMOIO € CTBOPEHHS e(EeKTHUBHOI iHPOPMATUBHOI CUCTEMH Uil HaJaHHS MOXKIIMBOCTI
YYHSIM JIOATKOBO BHBYATH Bi3yalbHY MOBY IporpamyBanHs Scratch. /IpykoBanux nociOHuKkIB 31 Scratch
NpakTHYHO Hemae (OKpiM, 3BICHO, MIAPYYHUKIB, B SKUX BHBUCHHS SCratCh mo kpamimHax BHBYAaeThCS B
IIKOJIi, IO HE A€ 3MOTH Peai3yBaTUCS iIesiM TBOpPYHX Y4HIB). [I0CTIfHO MOSIBISIOTHCS HOBI €IEKTPOHHI
NoCiOHMKH 3 TIporpaMyBaHHs Ha SCratch, omHak 3ayBa)xuMo, MEpLIiCTh TYT BEAYTh aHTIIOMOBHI JpKepena
Ha cporomni € Oarato cailTiB Juis BHBYCHHS NIporpaMmyBaHHs Ha ScratCh, mpore B HUX € CyTTeBuit
HENoJIiK — MOBa iHTepdeiicy Ta HeJOCTaTHI piBeHb METOAWYHOrO BUKJIAAy MaTepiany. Ha Hamry mymky,
JUIs BUBYCHHs Scratch wa#Oinbin BiMMOBIAHI ENEKTPOHHI JpKEpena, OCKUTBKM BUBYEHHS Scratch
Oe3nocepeHbO MOB’SI3aHO 13 Tpadikoro, 3BYKOM Ta aHIMALI€o, sKi HadaraTo LiKaBille JeMOHCTPYBATH
«BXKHBY», aHDK Ha Tarepi.

Jlns nocsiTHeHHsI OCTaBJICHOI METH aBTOpaMH po3poliieHo caiit «BuBuaemo Scratch pasom» [9],
SKUH CTBOPEHO 3a JOMOMOrol oOHOBieHOI Bepcii Google-caiitiB (mmB. puc. 2). Ha caiiti, okpim
HaBYAJIBHOTO Martepialy, BUCBITJIIOIOTBCS TOJIi, TMOB'I3aHi i3 BUBUCHHSIM INpOrpaMyBaHHs Ha Scratch;
PO3MIIIYIOTBCS 3pa3KM KpallMX MPOEKTIB, PO3POOJICHMX YUYHSAMH; JMAAlOThCS IiKaBi 3aBHaHHS JUIs
BUKOHAaHHS BCIM Oa)KaroumM; pO3MIIIYIOTHCS MPHUKIAOM peajisalii irpoBUX IMPOEKTIB Ta CTBOPEHHS
MynpTineMiB. Ha manuii MOMeHT mporec po3poOKH callTy HpOIOBKYETHCS, 30KpeMa pO3pOOIISETHCA
OKpeMa CTOpiHKa CaiiTy, MpUCBsYEHA MPOEKTYBAHHIO Ta CTBOPEHHIO KOMIT FOTepHHUX irop. aHuit pecypc
MO’KHA BUKOPUCTOBYBATH SIK JUIsl HABYAHHS NporpaMyBaHHIO Scratch Ha ypokax iHpOpMaTHKH, TaK i s
CaMOITIATOTOBKH Y4YHIB, a/DKE CEpPeIOBHIIE MPOrpaMyBaHHs SCratCh MokHa GE3KOIITOBHO 3aBaHTAXHTH 1
BUIBHO BUKOPHCTOBYBATH. 3a JOMOMOrOI0 CAalTy Y4HI MarOTh MOXKJIMBICTH KEpYBaTH CBOIM HaBUaHHSM,
KOPUCTYBaTHCh TOTOBHMH PO3POOJICHUMH CLEHApisIMM Ta OMyOJIiKOBYBaTH BJAacHi NPOEKTH B
MDKHapoaHii ciibHOTI B Mepexi [Hrepuer (http://scratch.mit.edu).

© JNynka O.M., Bnaciii O.0.



Hayxosuii srcypruan "Komi roTepHo-iHTErpoBaHi TEXHOJOTIi: OcBiTa, HayKa, BUpOOHULTBO" 85
Jlyyvk, 2017. Bunyck Ne 26

& C () | & Haaiiive | https://sites.google.com/comy Topitka?authuser=0 a

£ foparen By Mepexnagau Google & Google G Bacins flasaposss - g Buiawi« olesyav@uki 3} Pesynstaryi omnaiin @ Peyentel smineuku x/ @6 Bestniotemosas esin= [ Cnossiku Yepainm c

Bueuyaemo

@ BI@BGMO pa3om
‘ Scratch

Tepuiiporu s

Masiicep knac "Irposi Sera. a
- p, t rrw Scratch is developed by the Lifelong K’d@ Group at the MIT Media Lab.
Y 31 Scretch
Pospobixairposi npoexTis: See http://scratch.mit.edu

BigoMocTi Npo TYPHIP OHUX CKPETYEPIB 3HANETe Ha CTOPIHL

Typuip 3i Scratch ukoro canTy.

PesyLTaTH TYRHIRY AMENCE TYT

BumTeni npekpacHO po3ymitoThb, L0 Y4YHI - Lie, Hacamnepes, AiTW, a Bci AiTu NiobnATe rpatucs. Tinbku
cboroAHi 3AeBinbLIOro BOHW BiANawTs Nepesary KOMM'KTEPHUM OHMaiH irpam. To yomy 6 UMM He
cKopucTatuca BunTeEMO? Ane cno4yarky I'\DTDVGHD HaB4YMTUCA CTBOPHOBATH TaKl Irpw. CbOfoZlHI MOBa nige
npo YynoBi MOXMMBOCTI CepefoBullia MporpamyBaHHA Scratch, Ake [03BONAE CTBOPIOBATH BRAcHi
nporpamu, irpy, MynsTEInbMM TOLLO.

Scratch po3LMPIOE MOXIMBOCTI OM3aiiHy Ha KOMM'KOTEDI, Jac MOXIMBICTL NErko NoedHaTw rpadiky,

e e o

Puc. 2 Hapuasibuii caift ,IU'I?I‘ BuBYeHHs Scratch

CaliT Mae BeJIHMKHIA MOTEHLIaN JUI aKTUBHOTO Ta iHTEPaKTHBHOI'O HABYAHHS, PO3BUTKY HABHYOK
MUCJIICHHSI BHIIOTO TMOPSAKY 1 OUIBIIOI THYYKOCTI HaBYAJIBHOTO MPOLECY, MAO3BONSIE YUHAM
BHUKOPUCTOBYBAaTH pi3HI CIIOCOOM OCOOMCTICHOTO Ta iHTENEKTyaJbHOrO OCBOEHHS HOBUX IMOHSTH B
mporieci Bizyamizallii aOCTpakTHHUX i/1eil Ta iHTepakTHBHOI B3aeMozii. [lemaroriyHuii moTeHIlian calTiB B
MepIry 4epry Mojsra€ y ToMy, IO y4HI B Mpoleci oaepXaHHs, TpaHCPopMalii 3HaHb 1 TMOAAIBIIOMY
myOJiKyBaHHI CBOIX poOiIT BUAaTHCS KOHCTPYIOBATH 3HAaHHS, 3aCHOBAHI Ha BiAHOCHMHAX 1 CIUIKyBaHHi. st
BHKJIa/IauiB OIMyOJIiKOBaHI Mpali Y4YHIB — 1€ MOXIHMBICTH 3pOOMTH BHCHOBKH IpPO Te, AK Yy4Hi
TpaHc(OPMYIOTh 1 3aCBOIOIOTH 3MicT 1 cTpaterito. [lng Oakaroumx BUMTHCS MoAiOHa myOmikawis — e
MaTepiai Al moJanbLioi peduiekcii i aHamizy, SKHH JO3BOJSE IM Ie pa3 3BEpPHYTUCS IO CBOIX POOIT i
MEPEOCMUCIIHTH X, 30araTUTH TAKUM YMHOM CBiif HAaBYaJIbHUHN TOCBIJ.

Anpo6anisi. B sakocti ampoOarii oTpuMaHHMX pe3ynbTaTiB Ha (akyJIbTeTi MaTeMaTHKH Ta
iHpopmatuku [lpukapmaTchbkoro HamioHaJbHOrO YyHiBepcuTeTy iMmeHi Bacuns Credanuka Oyno
MpPOBEICHO OOJIACHWIT MaicTep-Kiac 31 CTBOpPEHHs irpoBuX ScratCh-mpoekTiB, MaTepiald sSKOro Oyiu
po3mimieHi Ha 1poMy caiTi (muB. puc. 3). Bapro 3a3HauMTH, MO KUIBKICTh yYaCHHKIB IEpPEBUINAIIA
ouikyBaHHA — Omu3pko 70 niTeil, mpudoMy 3 pi3HMMH pIiBHSAMH 3HaHHsS Scratch, BusiBWIM OakaHHS
nisHatuess mpo Scratch ta monan 20 BumTeniB iHGOPMATHKM MiATPUMAIM CBOIX BHUXOBAHIB y iX
NparHeHHsX JI0 BIOCKOHAJICHHS 3HaHb 31 Scratch.

- C £} | & Hagiiive | hitps//sites.google.com/comp-scifuz i-scratch-npoexm_1?authuser=0 Q3
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Busuaemo

@ cTep Knac

€HHS IrpoBUX
R— Scratch-npoekTiB"

M

Typuip s

PospobikarposinpoeKTE
LLlaHoBHi B4MTEN], y4aGHNKN MaicTep-Kknacy!

Mpocumo Hapgat Balui gani AnA koopavHaUit po6oTy, 3anosHUBLLIM (HOPMY 38 NOCHNAHHAM:

hitps:/goo gl/forms/YAEomeNL102CRZSy1

27 nioTors 2017 poky & u1aHo-Opankist bKy BHKN3A3UAMM KahespH iHopmaTuki Bracii 0.0, 7a lyaka O.M. wa 6aai pakynurery
waTemana T2 incbopuaTincs NBH3 «IpuKapnaTCLKMi HaUioHANHAN yHiEEpCUTeT iveri Bacuna Crechancas Gyne nposeaeHo
WaliCTepicnac 3i ¢ THOPEHHArPOBMX SCratch-NPOGKTiE ANIA BYHTEN i OPMATHKM 820~ DPaHIIECLKOI OBMACT

MeTa npoge s+ Maic Tep-Knay - POIBUTOK iHTEpecy A0 0 BuBueHHA dopuy HABIIOK CyuaCHOTD
TIPOr PNy B2HHA | BMiHL BHKOPUCTaHHS NePCIKTUEHIX IHOPMALLAHIX TEXHONONiA

SIK MPOCTURA | HarnAHW 3aci, Scratch 3ACTOCOBYETHCA B WKONI Y Meplly uepry ANA TOTO, LoD HABWMTA YUKIB OCHOBEM
TIPOTPaNY BaHHA, ANe, He MBNAUHCS HA BIZHOE Y TIDOC TOTY, MOBA MIPOTAMY B2HHA SCratch 1O3E CTATH Y@ NOTY KHIM AUASKTHHUM
33C06OM B PyKaX BUKTENA By As-AK 0T NPEAMETy

Seratch aukopueToRyeTeC A BG 150 kpaiax inepex i 50 momamL
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LlanosHi usonspi!
Busuyaemo

Scratch Coe £ 3anpouwyemo Bac Ha TYPHIp WKONAPIB 3 NporpamyBaHHA Ha mosi Scratch,
pa3om S _ AKuiA Oyfie NPOXoAMTM B pamkax oniMniagm 3 iHdopmalyiiHux TexHonoriin 18
6epestisi 2017 poky Ha Gasi [IBH3 «[IpMKapnatchkuid HaLOHANLHMI

" yHiBepcuTer iMeHi Bacunn CredbaHukas, (hakynkTeT MAETEMATMIA Ta

Fanceria cTopiea N iHbopmaTm

SaiioueTsos

Nepuir

Maicrep knsc ‘rpos

TypHip 3 nporpamyBaHHA Ha Scratch Gyae NpoxoAwTy B 2 eTanu: 3a04HUi | 04HUIA. [INA Toro, Wob B3ATH

y4acTb B TYpHipi, HeoOXiIHO 3apeecTpysaTWCA Ha caWTi ToBapucTea Scratch 3a appecoto:

https://scratch.mit.edu/. Mpu peecTpauii BMGpaTH iM'A KOPUCTyBaYa, fike BiANOBIAaE 0COOUCTOMY iMEHI

aBTopa.

3aouHuin Typ
CKnagaeTLCA 3 ABOX 3aBaHb - NPaKTUYHOIO Ta TeOPETUYHOIO.

Baeganta 1. Hanucaty enactuil cueHapii Mynetdinemy abo rpw, peanisyeaty ueii cueHapii va Scratch
3 DO3MILLIEHHAM FOTOBOTO NPOEKTY Ha CBOIN CTOPIHL Ha CaliTi TOBAPUCTBA CKPETUEPIB.

3aBaanHA2. TecToBa NepeBipKa 3HaHE CepeoBuLLa SCratch, BUIHHA BUKODWCTOBYBATH pisHi GrokM (pyX,
30BHILLHICTE, 3BYK Ta iH), DO3yMiHHA POGOTA 3 CripaiTamin Ta cueHamn. TecT A03BONSETLCH NDOXOAMTH
TinbKki OQUH pa3 y Gyb-AKAA 3DYUHMA yac. PeaynsTaTi TecTyBaHHA GyayTh aBTOMATUUHO 3anucaHi.
VBATA! B Mmexax TecTyBaHHs MOTPIOHO TakOX HAJicnat TeKCT cleHapiio Ta NOCUNaHHA Ha
p0o3pobneHUiA MyNnsTAINBM UM IPy.

Puc. 3 Buxopucranns caldTy Ajsl opradizaiii TBOPUMX 3aX0iB

3 MEeTOI0 paHHBOTO 3aly4CHHS MOJIOJIIMX IIKOJSPIB 10 MpOrpamMyBaHHs TakKoX BIepiie Oyio
NpOBEICHO O0JAacHWI TYpHIp IOHMX NporpamictiB Ha MoBi Scratch cepex yuniB 8-12 pokiB, skuit
NPOXOIUB B 2 €TAIW: 3a0YHHI 1 OYHUH, MaTepiaJii SKOro TaKOoX pO3MillleHi Ha calTi (auB. puc. 3). B
3a0YHOMY TYpi OpUAHSUIN ydacTh nmoHaf 60 mkoinspis, o ouHoro Typy Oyno momymieHo 40 ydacHUKIB.
V4HI mposSBHIM 3HAYHY 3aIiKaBJIICHICTH PO3POOKOIO irpoBux ScratCh-mpoekTiB, mix 4ac BUKOHAHHS
3aBJaHb MPOSIBIISUIM aKTHBHICTh Ta KPEATHBHICTH IIPH peajli3allii 3anporoHOBaHUX i1eH.

Ha panmii momeHT BuuTeni iHpopmatuku IBaHO-DpaHKIBCHKOI 007acTi BUKOPHCTOBYIOTH
po3poOiieHHii CallT Ha CBOIX ypOKax Uil HaBYaHHS mporpamyBaHHIO Scratch, a ix ywni — mis
BIOCKOHAJICHHS CBOIX 3HaHb 31 Scratch.

s Toro, mo6 eeKTHBHO BUKOPUCTOBYBATH CAWTH y HABYAJIBHOMY MPOLEC] CTi JOTPUMYBATUCS
TaKUX PEKOMEHJAIil: Mo-Tepile, BUKIAAay MOBHHEH O3HAHOMHUTHUCH 3 CaliTaMH CTBOPEHUMH IHIIMMU
BUKJIaJlauaMl 3 MeETOI0 (OpMyBaHHS YABICHHS MNpO Te€, SIK BOHU MOXYTh BHUKOPHCTOBYBATHCS Vy
HaBYaJbHOMY INPOLIECi; MO-ApPYre, BUKIaAad MOBUHEH CTBOPIOBATU BIIACHI CAWTH, MO0 MaTh YSBIICHHS
npo X QyHKOIl 1 MOXKJIHMBOCTI Ha MPAKTUIL; MO-TpeTe, Mepel THM SIK 3alpOlOHYBaTH Takuil 3acid
HaBYaHHS YYHSIM HEOOXiJHO 3MOJICNIOBATH CaWT Ui CBOiX y4HIB (po3poOKa mpaBmil, 0oOrOBOPEHHS
TEeMaTHK{, TOMEpeAHs IMIAroToBKa MaTepialliB); IO-4E€TBEpPTE, CTBOPEHI CalTH  HEOOXiJHO
MOMYJSPU3YBaTH, 00 BigOyBaBcCsl mporec 0OrOBOPEHHsI Ta CIIUIKYBaHHS.

Po3poOka memaroramMu caidTiB 4O MEBHOI TUCHMILIIHA a00 TEMH JO3BOJISE 3IHCHIOBATH HAYKOBO-
METOJAWYHHMNA CYNpPOBiA TMpolecy HaBYaHHS ONEpaTHBHO, 4Yepe3 BuacHe iHQopMyBaHHS Ta
KOHCYNbTYBaHHS. CaliT pO3KpHBaE MOXJIMBOCTI TICHOTO CIIJIKYBaHHS YUYUTelNsl 3 Yy4YHSAMH. 3a
JIOIIOMOTOI0 PI3HOMAHITHUX BIPTyaJIbHUX PECYpCiB yUEHb OTPHUMY€E METOAUYHY JTOIOMOTY B 3pYYHHUH JUIs
HBOT'O Yac.

Bce me no3Bonsie BUBECTH CydacHE 3aHATTS Ha SKICHO HOBUH piBEHb. MiIBUIIYETHCS CTaTyC
BHKJIa/1a4a; PO3IIHPIOIOTHCS MOKIIMBOCTI LUTIOCTPATHBHOTO CYIIPOBOIY 3aHATTSI; BUKOPHCTOBYIOTHCS Pi3Hi
¢bopMH HaBUAHHS Ta BUAM AISTIBHOCTI B MEXKax OJHOTO 3aHSTTS;, €(EKTUBHO OPraHi30BYETHCSI KOHTPOJb
3HaHb, BMiHb T4 HABUYOK YYHIB; MOJIETIIYETHCA Ta BAOCKOHAIIOETHCS PO3POOKA TBOPUHX MPOEKTIB.

BucnoBku. BizyansHa MoBa mporpamyBaHHs SCratCh Mae Bci MOMKIIMBOCTI [U1sl pO3pOOKH irpOBOTO
nporpamMHoOro 3a0esnedeHHs. [IpocTuil i ITOCTYMHUE iHCTpyMeHTapiii poboTu B cepemoBuii Scratch
pPOOUTH TpoIIeC CTBOPEHHS irpOBOr0 MPOEKTY IIKaBUM Ta 3PO3YMIIMM 1 BOIHOYAC A€ MOKJIMBICTH B
MOBHIH Mipi BiZ4yTH OCOOJIMBOCTI TEXHOJNOTi pO3pOOKM KOMIT'IOTepHHX irop. B Hami ami
IIPOrpaMyBaHHs HEPIAKO HA3MBAKOTH APYTOI0 FPAMOTHICTIO. Moro BUBUAOTH i B WIKOMI, i y By3ax, Xoua,
HAa JKalb, JAJEKO HE 3aBXIU YCHIIHO. BaXMMBiCTh OCBOEHHS L€l AUCHUIUTIHK HE BUKIUKAE CYMHIBY 3
ypaxyBaHHSM TEHAEHIII BIPOBAIKEHHS iHPOPMAIIHHUX TEXHOJIOTH Yy pi3Hi aCTIEKTH HAIIOTO KUTTSI.
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