KOMITIOTEPHI TEXHOAOTT HABYAHHHA

IMITALIMHE MOAEJIIOBAHHSA B CKPETMI

Npomko I'. 10.

yYacHi MyJIbTUME/iA-TEXHOJIOT] ITePETBOPUIIN IIEP-
COHAJBHUIN KOMII'I0Tep Ha e()eKTUBHUN 3acib mjs
CTBOPEHHSA MaKCHUMAJIbHO HAOIIMKEHUX 0 PeabHOCTL
BipTyasIbHUX 00 €KTiB, Ki JOCUTH IOBHO BiITBOPIOIOTH
TIEeBHi BJIACTUBOCTi 06’ €K TiB HABKOJUIIIHBLOTO cBiTy. My-
JIBTUMEiA-TeXHOJIOTiA € MOXKJINBICTIO KOMII I0TEPiB 00-
pobJItoBaTH i MoeAHYBATH B 001 TEKCTOBY, I'padiuny, ay-
Iio- i Bimeoingopmariiiro, y ToMy UmCIIi I pisHi aHimMaIrii.
ITepeBaru MmysnbTUMeNiTHIX IPOAYKTIB OUeBUAHI:
®0THOYACHE BUKOPHCTAHHS TeKLILKOX KaHAaJIiB CIIPHIi-
HATTA;
®CTBOPEHHSA BipTyaJIbHIX MOJeJIeli peaTbHUX STBUIIL;
epizyasisaliia abcTpakTHOI iH(popMaIlii 3a paxyHOK

IUHAMiYHOTO BioOpasKeHHs IPOIleciB;

®BCTAHOBJIEHHS aCOIliaTUBHUX 3B’ I3KiB MisK pisHUMU
00’eKTaMmu.

IIpore cTBOpeHHS MOBHOI[IHHUX ITPOTPAMHUX 3aCO-
06iB, 1110 BUKOPHUCTOBYIOTH 3aCO0M MYJIBTUMEifA, BUMAaTrae
JIOCTaTHHO BUCOKOT'O PiBHA 3HAHB i HABUYOK, TOMY ITiJl CU-
JIy JIVIIIIEe IOCUTH KBaIi(hikoBaHOMY ITporpaMicToBi. Biis-
IITiCTh YUUTEIIIB, AKUM 3aCTOCYBAHHA MYJILTUMEiA-Te-
XHOJIOTi# MOTJIO 6 JaTh MaKCUMAJIbHI ITepeBaru, TaKNMU
3HAHHJMU He BOJIOJiIOTh — BOHU MAIOTh JIHIIIe 0a30Bi
HAaBUYKMU.

OpmuH i3 MIIAXiB PO3B’ A3aHHA AAHOI IIPobJIeMy — Ha-
JaTh BUATEJIAM MOJKJINBICTH CAMOCTIHIHO PO3POOIATH
HeoOximgHi iMm MyIBTHMeIiiHI TporpamMHi 3acobu HaBUA-
JILHOT'O IPUBHAYEHHS, BOJIOAIIOYY ITPU IILOMY JIVIIIE OC-
HOBHUMU HaBUUYKaMu KopuctyBaua I1K.

Kowmir’oTepHe MO IIOBAHHSA € OTHUM 3 e(peKTUBHUX
MeTOJiB BUBUEHHS ITiJIol HU3KU ABUI] i cucteM. KoM-
II’TOTEPHI MOZEJIi IIPOCTIllTe i 3pyYHillle OCTiI3KyBaTH, BO-
HU J03BOJIAIOTH IIPOBOJUTH O0UMCIIOBAJILHI eKCIIeprMe-
HTH, peajibHa TIOCTAHOBKA SKUX 3aTpyAHeHa a60 Moxke Oy-
TH TIOB’ A3aHAa 3 PUSUKOM I 2KUTTsI. PopMasisoBaHiCTb
KOMII IOT€PHOI MOJIEJIi 103BOJISAE€ BUABUTH OCHOBHI UMH-
HUKMH, 1110 BUSHAYAIOTH BJIACTUBOCTI JOCTiI3KyBaHUX 00’ -
€KTiB, BUBUATH PEaKI[ilo JeAKol (pisuuHoi cucreMu Ha
3MiHu ii mapameTpis.

PozpisHA0Th aHaiTHUHE 1 iMiTaIifiHe MOIeIIOBaH-
Hs. AHAJTITUYHI MOZEJIi OMUCYIOTHCS aJre0paiuyHIMU Me-
TOZAMHU 3 BUKOPHCTAHHAM IIEBHOT'O HA0OPY PiBHAHBL. IMmi-
TaliiHi MoAeJIi BiITBOPIOIOTH aJITOPUTM (DYHKITIOHYBaH-
Hs JOCJIiJKyBaHOI CCTEMH ITLISAXOM IIOCJIiJOBHOT'O BUKO-
HaHHSA BEJIUKOI K1JIBKOCTI eJlIeMEeHTapHUX OIepalriii.

ITpuanunmu mopentoBanHsa [2]:

1. ITpuamun indopmaiitHoi mocTaTHOCTI. 3a ITOBHO1
BigcyTHOCTI iHGopMAILii Ipo 06’ €K T OOy IyBaTH MOJEIb
HEMOXKJINBO. 3a HAsABHOCTI ITOBHOI iH(opMaIrii moestro-
BaHHA Ho36aBJieHe ceHey. IcHye piBeHb iH(popMartiititoi go-

CTATHOCTIi, 3a JOCATHEHHS
AKOT0 MOXKe OyTH o0y moBa-
Ha MOJIeJIb CICTEMMU.

2. IIpuHIUN 3ilicHEeH-
HocTi. CTBOpIOBaHA MOJIeJIb
IOBUHHA 3a0e3MeUyBaTH I0-
CATHEHHA IMOCTaBJIEHOI Me-
THU JTOCJIIMKEeHHA 3a CKiHUeHUH Jac.

3. IlpuHIMT MHOKUHHOCTI Mogeneii. Byab-aKa KoH-
KpeTHa MoJIeJIb Bigobpasrkae JIMIIe AedKi CTOPOHU peasb-
Hoi cucTemu. {1 TOBHOTO HOCIiMKeHHA HE00XiHO ITOo-
OyayBaTu HU3KY MOJeJeli JOCIiKyBaHOIo IIpoIiecy,
IIPMYOMY KOXXHa II0JaJIbIIIa MOOEJIb IIOBMHHA YTOUYHIOBA-
TH TIOTIEPETHIO.

4. Ilpuanun cucremuocri. ocmigxyBana cucrema
IPeACTaBISAETLCSA Y BUTJIALL CYKYITHOCTI ITiicucTeM, AKi
B3a€EMOIIOTEH OJTHA 3 OJHOIO i MOJIETIOIOTHCA CTaHIAPTHU-
MU MaTeMaTUYHUMU MeTogaMu. BogHodac BJIacTHBOCTL
CHCTEMHU He € CYMOIO BJIACTUBOCTEH 1i eJleMeHTiB.

5. ITpuniun napamerpusanii. [leaxi migcucremu mo-
e TbOBAHOI CUCTEMU MOMKYTH OYTH OXapaKTepr30BaHi
€IVHUM IIapaMeTPOM: BEKTOPOM, MaTPUIIEIO, Tpadikom,
(dopmyJioI0.

€ 11Ba cIIoco0H1 CTBOPEHHS KOMII IOTEPHUX MOeJIeli: 3a
JOIIOMOT0IO CIeI[iaIi30BaHIX IIPOrPaMHHIX 3ac0o0iB i 6e3-
TIOCEePeIHBOTO MTPOTPAMYBaHHS.

ITepiruii cmoci6d € ZOCUTH 3PYYHUM AJI5T BUKOPUCTAH-
Hs, TaK SK cIelliajizoBaHe mporpaMue 3abes3leueHHs
JTO3BOJISIE IITBUAKO 1 3pYYHO CTBOPUTH HEOOXiAHY KOMII T0-
TEePHY MOJeJb, ajie TIIbKHU Ty, AKa 00MeskeHa HabopoM
00’€KTiB i METOIiB, IT10 iCHYIOTh Y TAKUX ITPOTPaMHUX Ce-
pemosuiiax. OTke, Xoua 1€l cIocid He BUMarae cepiio-
3HUX 3HAHL IPOrpPaMyBaHHsA, BiH 00MeKye pO3POOHUKA
i He € THyYKUIM.

Hpyruii coci6 m03BoJIsAE peasidyBaTu 6yIb-IKY MO-
JleJTh, TOMY ITIO 3a JOTIOMOT'00 0e3II0CcepeIHHLOTO ITPoTpa-
MYyBaHHS MOYKHA CTBOPIOBATU OyAbL-AKi BiTHOCHHY MiK
rpadiuvaumu 06’ekramu. Ileit cmroci6 € JocuTsh TPy AOMi-
CTKHIM i BUMarae Jo0poro 3HaHHS MOB IIPOrPaMyBaHHS.

o OCHOBHMX eTamiB KOMII IOTEPHOT'0 MOIETIOBAHHS
BigHOCATBHCA [3]:

®II0CTAHOBKA 3aBIaHHs, BU3HAUEHHA 00’ €KTa MOJe-
JIIOBAHHA;

®D03pO0Ka KOHIIEIITYaJIbHOI MOENi, BUABJICHHS OC-
HOBHUX €JIEMEHTIB CUCTEMMU I eJIeMEHTapPHUX aKTiB
B3a€MO/Iii;

®(hopmaurizairis, ToOTO IIepexia ;0 MaTeMaTHYHOL MO-
IeJti;

®CTBOPEHHA aJITOPUTMY 1 HAllMCAaHHA IIPOrpaMu;

eI IaHYBAHHA i TPOBEIEHHA KOMI IOTEPHUX €KCITePH-
MEHTIB;
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KOMITIOTEPHI TEXHOAOTT HABUAHHS

®aHaJIi3 i1 iHTepIperalia pesyJIbTaTiB.

Kowmr’toTepHi Moesi MOKHA BUKOPHUCTOBYBATH SIK
Yy TPAIUITiifTHOMY, TaK i B IUCTAHIIiTHOMY HaBUaHHi (3a J0-
TIOMOT'O¥0 MOKJINBOCTEH Mepexki Intepuer). [{ucraniiii-
He HaBYaHHA Hapasi € JOCUTH ITIePCIeKTUBHUM, aJjie pea-
Jisallig TaKuX Moesiell mepeadavae X pos3MiIeHHsa Ha
Be0-CTOPiHKAaX, 1[0 00MeKye BuOip 3aco0iB A1 peasisa-
il TaKMX Mogesiell — HaliJacTille JJIs TaKUX MozeJei
BuropuctoByeTbess Adobe Flash, mia 6inbin mpoctux
MoJeJIei MOXKHa cKopucTaTucs i mokmBoctavmu HTML.

HajinpocTinum crmocob0M CTBOPEHHSI aHiMOBaHMX
KOMII' FOTePHUX JIEeMOHCTPAIIiH € BUKOPUCTAHHS MOMKJIM-
BOCTEH CHCTEM CTBOPEHHS KOMII IOTEPHIX IIPe3eHTAIlil,
Takux gk Microsoft PowerPoint a6o OpenOffice Impress.

IlepeBarnu:

®MOKHA POSIOUMHATUA POOOTY 3 MiHiMaJIBLHUM 00CS-
TOM 3HaHb i HABUYOK;

®CTBOPEHHSA MOJIEJIi 00MeKY€EThCA OIIEPYBAHHAM I'pa-
diurrMY 06’ €KTaMu i IXHIiMU BJIaCTHUBOCTSIMU;

ecricTeMa JO3BOJISE BUKOPHUCTOBYBATH JeAKUi Habip

aHimariii, y romy uucii it KomGiHyBaTH iX.

Hemourix:

®HeIOCTAaTHI MOYKJIMBOCTI iHTEPAaKTUBHOCTI;
®HEMOKJIMBICTb IPOTrPAMyBaTHU ITOBEIHKY 00’ €KTiB.

Sk 3aci6 aa crBopeHHA mpodeciTHUX aHiMOBaHUX
KOMII'IOTEPHUX MOJeJeld MINPOKO BUKOPUCTOBYETHCS
TexHoJioria Adobe Flash, sKa BUKOPHUCTOBYETHCA B KOM-
I’ IOTEPHiN MyJIbTUILTIKAILi] 1 BeO-am3aiiHi. 3a Bcix mepe-
Bar BUKOPUCTAHHS ITie]l TeXHOJIOT1 (BCOKOsKicHa rpadi-
Ka, MOKJIMBICTD peaJisarrii mporpaMHoi B3aeMoii 06’ eK-
TiB), € IBa CyTTEBUX HEAOJIKM — HEOOXigHIiCTH 3HATU
MOBY nporpaMmyBaHH:a ActionScript i mpuadaTy qocuTs He-
JleleBU IPOrpaMHMIM IPOLYKT.

Buxogsauu 3 Buinieckasa-
HOTO, AJISI CTBOPEHHS KOM-
n’I0TEPHUX MoJesel i mpo-
BeleHHA BipTyasibHOrO (hi-
3UYHOTO eKCIIEPUMEHTY He-
00XigHO MaTH TPOTrPaMHUH
3acib, AKu:

®BUKOPUCTOBYE 00’ €KTHY

MOJIEJIb;

®Mae MOKJIMBOCTI pOGOTH 3
rpadikoro, aHimarieio i
3BYKOM;

®Ma€e HOCUTH IIPOCTY JJIA

OIIaHOBYBAHHSA MOBUY OITH-

Cy IIOBEJIiHKMY i BBaeMoIii

00’eKTiB.

Ha mamy gymry, Takum
3acob6om € Ckpetu [1] — cepe-
TOBUIIlEe IPOTPaMyBaHHS,
po3pob.ieHe CIIiBpoGiTHUKA-
mu MacauyceTchbKOro TeXHO-
sgoriunoro incturyty (Boc-
ToH, CIITA), aKi cTBOpPUIN
3aci6 HaBUaHHA MPOTPaMy-
BaHHA iTel, MiIiTKiB Ta iH-

Kepyeatn )
o v
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IIUX IporpaMicTiB-mouaTKiBIiB. ¥ CKpeTdi MOKHA CTBO-
proBaTu KOMII IOTEpHi irpu, miasmorosi icropii, rpadiumi
XYI0XKHI poOOTH, KOMIT IOT€PHI aHiMAaIlii Ta 6araTo iHImmx
BHUJiB MYJIBTUMEIIMHNX IPOEKTiB — X MOKHA BUT'OTO-
BJISATH, CKJIQJAI0UM OJIOKY KOMAaH/ II0Ji0HO0 0 TOro, AK
CKJIJAIOTLCSA irpalky 3 6JI0KiB- «ETrJINHOK » KOHCTPY-
Kropa Jlero. CKpeTd CKJIaJaeThCs 3 MOBU IIPOrpPaMyBaH-
HA, AKa JOCUTH IPOCTAa AJIA BUBUEHHS, 1 rpadiuHOoro ce-
pexoBHUINA )i PO3POOKY IIPOrPaM, sIKe BKJIIOUAE CHCTe-
My IIporpamMyBaHHs i 3ac00u IJ11 POOOTH i3 300parKeHHs-
mu i 3ByKoM. OcHoBHI ocobsimBocti CKperuy [5]:

Baoune nporpamyBaHHsA. {715 CTBOPEHHSA IIPOrpam y
Ckperui cirig mpocTto cymicTuTy rpadgiuHi 6JI0KM B CTEKAX.
Huzaiia 6JI0KiB po3po0bIeHo TaK, 100 IX MOKHA 0YJI0 3i-
OpaTH TLIBKHY B CHHTAKCHUYHO IPABUIbHUX KOHCTPYKII-
AX, 1110 MaiyKe BUKJIIOYAae MOMUIKY. PisHi Tunmu ganmx
MAaloThb PisHi (hopMu, ITiIK PECTIIOI0YN HECYMiCHICTD 3 TUM
um iHIIuM oepaTopoM. MoskHa poOUTH 3MiHM B CTEKAX,
HABITH ITiJT Yac BUKOHAHHS IIPOTPAMU-CKPHUIITY, ITI0 JA€
3MOT'y JOCJIiIKyBaTH POOOTY IIPOrpaMu i eKCcreprMeH-
TYBATHU 3 HOBUMU i1esIMU.

Mamninyaauii menia-maauvu. 3i CKpeTueM B MOXKe-
Te CTBOPUTHU IIPOrPaMU, AKi MOKYTH BUKOPHUCTOBYBATH
rpadiky, aHiMmarito, Mysuky i 3Byku. CKpeTd po3Iiu-
PIOE MOKJIMBOCTI KepyBaHHA Memid-TaHUMHU (IK i3 30-
OpasKeHHAMMU, TaK i 3BByKamu), sIKi IOy IsIPHi B CHOTOIHi-
MIHI# KYJIbTYPi, — HAIPUKJIA, IPAIfIooun 3 rpadiynam-
MU piIbTpaMu, CX0MKHUMU Ha Ti, AKi € B Adobe Photoshop.

CrninbHa po6ora it 00MiH mpoexTaMu. Po3poOHUKM
CKpeTuy BBAYKAIOTh, 1110 IX HAMOLIbIIIE JOCATHEHHS — IIe
CIILIbHE TBOPYE CEPEIOBUIIIE i KyJIbTypa, CTBOPEHA HAaBKO-
Jo0 Ckpetuy.

CKpeT4 He € YMMOCh HOBUM JIJIsI ¥ KpaiHu — y OiJIbIIIo-
CTi mporpaM IpoIeAeBTUYHOT0 Kypcy iHopMaTUKY I

Scratch

@ dain Mpaexa BignpaeutH fonoMora

O6'exTl

Puc. 1. Inrepdeiic CkpeTuy
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5—6 KJ1aciB i1oro BUKOPHCTOBYIOTE AK 3aCi0 IOYaTKOBO-
T'0 03HANTOMJIEHHST 3 OCHOBAMU IIpOTpaMyBaHH4A (puc. 2).

Pazom 3 TuM 1100 MOKJIMBOCTI 3a/IUINAIOTHECA HeE-
JIOOIIiHeHNMHU, OCKLILKHM 0araTo Iefaroris BBy aroTh Ho-
T'0 «irpallIKoBUM» CEpPeIOBHUIIEM, AKe He JO3BOJISIE CTBO-
proBaTH «Cepiio3Hi» mpoeKTH, Ha Biaminy Big Visual
Basic, Pascal uu Java, 1110 He € IpaBUJILHUM, OCKIIBKY
HaBiTh B 'apBapacskomy yHiBepcureri (CIITA) Ckpetu
BUKOPHUCTOBYETHCS IJI BUBUEHHSA IIPOrpaMyBaHHA Ha
MepIuX Kypcax.

i 63 |
—_—

-

Battery
—

Puc. 2. 3axon Oma a1 JUIAHKY KoJia

OnanoByBanus CKperua He 3aiiMae 6arato uacy —
JIJIs OLJIBIIIOCTI BiH He 3HAYHO CKJIAAHIIITNH Bif IIITPOKO-
ro Bimomoro Microsoft PowerPoint. Ie 6eskoiToBHa i Bi-
JIHOTIOIIIMPIOBaHA IIPOrpaMa, IKY MOKHA 3aBaHTAKUTH
iz caiiTy http://scratch.mit.edu/download. Cepenosuirie
JIoOKaTizoBaHe (IlepeBeieHe) Ha 6araTo MOB, y TOMY UHC-
JIi ¥ YKPaiHCBhKY.

OcHoBHUM Aitounm 06’ekToM B CKpeTui € rpadiunmi
00’€KT — CIIpaiiT, MOBEIIHKY AKOT0 MOMKHA Ay Ke JIETKO
sanporpamyBaTu. CpaiiTiB y IpoeKTi MosKe OyTH AeKi-
JIbKA, IPUYOMY BOHU MOKYTb B3A€EMO/IIsATY OAUH 3 OJTHUM,
nepenaroyy NeBHi curHaiau i gaxi. [IporpaMHIM YHOM
MOJKHA 3MiHIOBATH IIPAKTUYHO BCi IapaMeTpu CIIpaiTa —
ioro noawuiriro Ha ekpaui (CrieHi), HAIPAM i IITBUAKICTE TIe-
peMiIlleHHsI, BUTJIS, PeaKIliio Ha 3iTKHEeHHS 3 iIHIIuMu
crpaiiTamMu i Ha Ha0yTTs BeIMUNHAMUY ITIeBHUX 3HAUYEHb.
Oco0JIMBO IIKABHM € Te, 1110 IIPAKTIYHO BCi BeJIMUNHY, K1
XapaKTepU3yIOTh TOM UM 1HIIN CIIpaiiT, BigoOpaskaroTh-
cs Ha ekpawi (CiieHi), mpuyomy iX 3HAUEHHS MOYKHA 3Mi-
HIOBATH 3a JIOIIOMOTOIO ITIOB3YHKaA («cyaigepas ).

Mopeuti, crBoproBaHi 3a gomomoroo CKpeTya, MOXKYTh
OyTHU PisHMMU — Big HaWIpOCTimux (puc. 3) A0 JOCUTH
CKJagHuX (puc. 4).

ITepconanbHII KOMII I0TEp — GaraToPyHKIIiOHAIb-
HUH IPUJIAL, i Yac BUBUEHHS IPUPOJHIYO-HAYKOBUX
i TeXHIYHMX OUCIIUILIIH BiH MOsKe OyTH BUKOPUCTAHUN Y
peanbHUX €KCIIEPUMEHTAX K PEeECTPYIOUUil IpUCTPii
(BUMipHUK pisHUX (Hi3UIHUX BEJTUUNH).

JJ1s 1THOT0 MOYKHA BUKODPHCTOBYBATH CIIEIiAJIbHY Ce-
HCOPHY CKPEeTU-ILJIATY, AKA HiJ’ € IHYETHCS 10 KOMII I0Te-

gas ~ e

P

oves Y

3
(=]
O] 1107 1 130 Hanpauok: -3

[ CxkpunTn Y OGpasw Y Sevkw |

HanaTn

Puc. 4. Cercopra nnara Ckpetay
pa uepes USB-nopr. CercopHa 1j1aTa Ma€e AeKiIbKa JaBa-
4iB (ZaTYNKiB) — ONTUYHM i BBYKOBUIA CEHCOD, 3MiHHUHI
PesucTop, YOTUPU BUXOAY IJIS BUMiPIOBAHHS OIIODY.

Kommn’rorep i3 BcraHoBieHuM Ha HboMy CKpeTuem
(auB. puc. 3) i criosyueHuii i3 CEHCOPHOIO ILIATOIO (IUB.
puc. 4) crae yHiBepCATLHUM IPUIA0M, AKUIA J03BOJISIE
BUMIipIOBATH PidHi ITapamMeTpu JOCTIiIzKyBaHOI0 IIPoIiecy,
MiIpaxoByBaTH KiJIbKiCTb iMITyJIbCiB 3a 3aJaHUI ITPOMi-
JKOK 4acy, 00UMC/II0BaTH IIIBUIKICTE PYXY 1 KOOpAUHATH,
OymyBaTu rpaiku.

OKpiM «CTaHAAPTHOrO» HAOOPY CEHCOPiB MOKHA BUKO-
PHCTOBYBATH ¥ iHIII — TePMOPE3UCTOPH JJIs BUMipIOBaH-
HsA TeMIepPaTypu, JaTYNKU BOJIOIOCTI, aKCeIepoMeTpH,
repKoHH ToIro. MexaHiuHO 3’€IHABIIINM IOB3YHOK 3MiH-
HOT'0 pe3rcTopa 3 00’€KTOM, MOKHA PEECTPYBATH HOTO I1e-
pemitnenus. Kpim Toro, CKpeTd 103B0JISIE OIIEPATUBHO 00-
POOJIATI OTPHUMYBaHI JaHi, OyayBaTH Ipapiky JOCTiIHKY-
BaHUX IIPOIIECiB i 30epiraTy oTpUMAaHi pe3yJIbTaTH.

BuroroBuTtu ceHcopHY ILIaTy MOKHA i BJIacHOPYY,
CKOPHCTABIIINCH BKAa3iBKaMU PO3MIIlIeHMMH Ha CanTi
http://info.scratch.mit.edu/Sensor_ Boards, geramni gis
i BUT'OTOBJIEHHS € IIIMPOKO AOCTYITHNMU, BAPTiCTh 3ara-
Jiom 6;1136K0 100 rpH.
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e

sputnik

Puc. 5. Mogess OJBOTY IITYYHOI'O CYIIyTHUKA SeMJIi

CrBOpery Mofesb (IIPOeKT) MOYKHA POSMiCTUTH Ha CTO-
pinti BeO-caiiTy. s mporo HeoOxinHOo nogaTu ;o0 HTML-
KOy CTOPiHKHU JAeKiJIbKa PAAKIB, y AKUX CJIi/] BKasaTu aji-
pecy GaKTHUHOTO PO3MIIIIEHHS CKPETU-IIPOEKTY 1 KOMIIO-
HeHTiB java-miporpaBauya Ckperuy. Hampukazm:

<applet id="ProjectApplet’ style="display:block’
code="ScratchApplet’ codebase="ge6-adpeca npoexmy’
archive="ScratchApplet.jar’ height="387" width="482">
<param name=’project’ value=’im’a_¢aiinry npoek-
my.sb’></applet>, ne «se6-adpeca_npoexmy» — anpe-
ca KaTaJiory BebG-caiTy, e pO3MIiIlleHII CKPeTUY-IIPOeKT.
3a 11i€r0 agpecoro MaoTh OyTH poaMitteHi 3 (haitim: daitn
CKPEeTY-IIPOEKTY (3 PO3IINPEHHSM .sb), CKpeTd-IIporpa-
Bau (amwet Java), HabGip 38BYKiB IJIA IPOrpaMHOT0 CHTE-
saropa: ScratchApplet.jarisoundbank.gm. Yci 3 dhatim mo-
BHUHHI 3HAXOIUTHCH B OZHOMY KaTasiosi. ScratchApplet.jar
isoundbank.gm MoKHa 3aBaHTAXKUTHU 32 a4PECOI0:

http://scratch.mit.edu/static/misc/ScratchAp-
plet.jar, http://scratch.mit.edu/static/misc/sound-
bank.gm.

Ko ckpeTd-mmpoeKTy MosKe pO3MilllyBaTHUCh HA CANTi
ckperu-caibHOTH http://scratch.mit.edu. Ony6.riko-
BaHi TaM IPOEKTY aBTOMATUYHO OTPUMYIOTH ITOCUJIAHHS
IJIs1 iX po3MillieHHA Ha inmux caiitax. [Ipukian:

<applet id="ProjectApplet’ style="display:block’
code="ScratchApplet’ codebase="http:// scratch.mit.edu/
static/misc’ archive="ScratchApplet.jar’ height="387’
width="482"><param name="project’ value="../../stat-
ic/projects/gromko/987654321.sb’></applet> <a
href="http://scratch.mit.edu/projects/gromko/98765432
1’>I1e TinbKku mpuKIag</a>.

Paszom 3 TM, BapTo 3BEPHYTHU YBary Ha MOYKJINBICTD
CTBOPEHHS MOJejeli He TiIbKU BUNTEJIEM, a i yIHAMU,
OCKIiJIBKH ITe JJoTioMarae peaJisyBaTy OCHOBHI ITiJTi, BU-
3HAYEHi IapaJurMoI0 CyYacHOI ITKiILHOI OCBiTH — OBO-

JIOZIHHS JOCBiloM caMOCTIiHHO] ITisHaBaJIbHOI HisIIHHO-
CTi, POBBUTOK YMiHb, AKi CHOHYKaIOThL CAMOCTIHHO IITy-
KaTu HeoOXimuy indopmarriro, 3100yBaTH i IOrInodJIr0Ba-
TU 3HAHHA, (H)OPMYBaHHA 3/JaTHOCTi YUHiB BiJIbHO BUKO-
pUCTOBYBATH 3HAHHS B PEATLHUX JKUTTEBUX CUTYAIIifaX,
HaBiTh B yMOBaX HeCTavi 3HaHb, i PO3BUTOK KPUTHUUHO-
0 MUCJIEHHS YYHiB.

CTBOpeHHS iMiTal[ifHNX HaBUYAJIbHUX MOJIEJIEH Bap-
TO OPraHi30BYBaTH Y BUTJIAL peasisallii meBHuX mIpoe-
KTiB. 3BUYAHO, ITI0 IIe He 3aBKI1 MOXKJINBO B paMKax
icHYI0UOI JKOPCTKO perjiaMeHTOBAHOl KJIACHO-YPOUYHOIL
cucremu. IIpakTiKa moKasaJsia JOIILHICTS TPOBEIEHHA
Takoi pobOTH B paMKaX I'ypTKa UM iHIITNX (DOPM peryJid-
PpHOI TO3aKJIaCHOI pOOOTH 3 YUHSIMU — ITe CIPUIE aKTH-
Bigarii misHaBaJILHOI AiAJIBLHOCTI yUHIiB i MOTHUBaIIil BU-
BUYEHHSA IpeaMeTa.

Pospobka imiTarrifinol KoM’ ;oTepHOI MO/Ie i BUMarae
BiJl yUHSA IVINOOKOr0 PO3yMiHHSA CYTi IIPOIIeciB, 1110 Bigoy-
BalOTbCs, 3HAHHSA 3aKOHIB, 3a AKMMU Bi0yBarOTHCA ITi
TIPOIIeCH, YMiHHS OIIMCATH X, BUKOPUCTOBYIOUM HASBHUIH
MaTeMaTUuHI ammapat. IIpoiiec mo0ymoBu Moze I BapTo
OpraHisyBaTH 3 IIOCTYIIOBUM ii YCKJIAAHEHHIM 1 Ha0/I1-
SKEeHHAM JI0 PeaJIbHOCTI, 1110 BiATIOBifa€ MUAAKTUIHOMY
TPUHITATY «Bif IIPOCTOTO A0 CKJIATHOTO» .

Kowmrir’oTepHe MozieTIoBaHHS ¥ »KOJTHOMY pPasi He Mo-
JKe 3aMiHUTH peajbHOTO eKCIIEPUMEHTY (3a f10ro MOXKJIN-
BOCTi), pa3oM 3 TUM BOHO, IOETHABIITH B cO0i TOUHI Hay-
KH i cyJacHi TeXHOJIOTi1, JOIIOMOKe AK YUNUTEJAM, TaK i
YYHAM OIIaHOBYBaTHU HaBMUYKM XXI cropiuus, axki Oy-
IyTb HeoOXiHi A5 ycminmHol caMopeasisartii i maiioyT-
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