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BMKOPUCTAHHA KOMIVIOTEPHUX MOZAE/IEN NIA YAC IHANBIAYANIbHOI POBOTU YYHIB 3 ®I13UKU

AHOTALIA

DopmynioeaHHA npobaemu. AHAnI3 pe3ysbmamie 308HIUWIHb020 HEe3a/1eHHO20 OYiHIBAHHA 3a OCMAHHI POKU 3 AucyunaiH NPUPOOHUYO-
MAmMemMamuyHo20 YUKy, 30Kpema 3 hi3UKU, MOKA3a8, Wo cucmema Hag4aHHsA nompebye KapOUHANbHUX 3MiH. [lepeocmucneHHs
8UMA20E HE MinbKU MemoOUKa BUKAAOAHHA MPUPOOHU4O-MamemMamuyHux oucyunnid, a G 3acobu, memoou ma ¢opmu
HaBYAHHA. OCHOBHUM 3a80QHHAM HAWO20 00CAIOMEHHA 6yna nepeesipKa epekmueHOCMIi BUKOPUCMAHHA KOMM tOMepHUX
moderneli (Ha npukaadi Phet cumynsayili) nid yac iHouesidyansbHoi pobomu 3 ¢isuKu.

Mamepianau i memodu. Y npouyeci 00cniOHeHHA euKopucmosysasnucs Memodu aHanizy nedazoziyHoi, memodu4Hoi nimepamypu i
ducepmayiliHux 0ocnioxceHs; 30iliCHI0O8aAA0CA Yy3a2anbHeHHA pe3ysnbmamie 8im4yusHAHo20 i 3apybixcHo2o doceidy w000
BUKOPUCMAHHA Komn’ tomepHux modeseli Ha ypoKax OucyunaiH npupodHU40-mMmamemamu4yHo20 Yukay. AnpobosaHo cucmemy
iHOuBIdyanbHUX 3a80aHbL 3 BUKOPUCMAHHAM KOM tomepHuUx mooeseli 3 hi3uku. BukopucmaHo memoodu rnopigHAAbHO20 aHAni3y
ycniwHocmi y4His.

Pesynomamu. [lpoaHanizysaswu nedazoziyHuli 00c8i0 3 BUKOPUCMAHHA KOMA’'tomepHux modeneli Ha 3aHAMMAX MPUPOOHUHO-
MamemMamu4Ho20 YUKy MOXEMO 3p0bumu 8UCHOBOK, WO YYHI Kpawie Cripulimaoms ma 3ac8orooms iHghopmayito, AKUWLO ii modava
nidcuneHa 8i3yasnbHO KAPMUHKOK. 3a3Ha4YeHOo, W0 OUHAMIYHI KOMM'tomepHi Mmoodesi € KOpucHUMU 0114 nepesipKu 8UKOHAHHSA
0oMawWHbL020 3080GHHSA, Mi0 4aC MOACHEHHS HOB020 MA 3AKPINAeHHA 8uB4YeHO20 mMamepiany, AK OOMAWHE 3080aHHA YU 017
camocmiliHoi iHOusidyanbHoi pobomu ma ocobnusy posb 8oHU eidiepaoms M0 Yac demoHcmpayiliHo2o ekcnepumeHmy abo
nabopamopHozo npakmukymy. Ocobnaueoi akmyansHocmi Habysaome modesni, Koau peanvHuli izuyHuli exkcnepumeHm
Hemoxcnusul. HasedeHo npuknadu iHOUBIOyanbHUX 3a80aHbL, AKI po30ineHi HA mpu pieHi cknadHocmi. lpu nocnidosHomy ix
BUKOHAHHI y4Hi 30C8010I0Mb Mamepias nocmymnoeo 8io Halinpocmiwoz2o 00 HalcKAAOHIWO020, He 8MPAYAOYU 102iYHUU AAHYIOHCOK.
BUKOHAGHHA MAKUX 30800Hb CIPUAE KPAWOMY 30CBO0EHHIO MEopemuyHo20 Mmamepiasny. AKUEHMYEMbCA y8aaa Ha Momy, Wo npu
BUKOHAHHI MAKux 3a80aHb Y4Hi Crioyamky ¢hopmysrooms 2inomesy, a nomim nepesipsaoms il Ha Komn’tomepHiti modeni.

BucHoeKu. B x00i 00Cni0xeHHsA 8UABAEHO, WO BUKOPUCMAHHA Komn’'tomepHux modened, AK 3acobie HA8YAHHA HA YPOKAX (hi3uKu ma e
nosaypo4Huli yac mae 6e33anepeyHo No3uMusHull 8MaU8 Ha MPOUEC HABYAHHA MA PiBeHb PO3BUMKY Mi3HABAALHOI aKMUBHOCMI
yuHie. Mpome, sapmo dompumysamuca 6anAHCY MiX PeanbHUM ma KOMM'IoMepHUM (8ipmyanbHUM) eKcrepumeHmom.
/JlosedeHo ehekmuBHICMb BUKOPUCMAHHA KoM’ tomepHuUx modenel 8 iHOugidyanbHili pobomi yuHie 3 gizuKu.

K/IKO4O0BI C/I0BA: Komn’tomepHi modeni (cumynayii), izuka, 3aknadu 3a2anbHoi cepedHbOI ocgimu, camocmiliHa poboma, iHOUBIOyanbHi
30800HHA.

BCTYN

CyyacHW CTaH PO3BUTKY OCBITM B KpaiHi BUMArae nowyky NpiopuTeTHUX HanpsAmiB BAOCKOHANEHHA CUCTEMM HaBYaHHS,
AKe 6yn0 6 cnpamoBaHe Ha 0COBUCTICTb 34,00yBayYa OCBITH, HA MOTO iHTepecKu Ta 3abesnedyBano 6 iHTeNeKTyaNbHi, CBITOrNAAHI i
OYXOBHO-Ky/NbTYpHi noTpebu. CborofHi cyyacHe CycninbCTBO BUCYBA€E CBOi BMMOTM WOAO (GOPMYBaHHA KOMNETEHTHOI
0cobUCTOCTi, AKa 3MOXe [O0CUTb LIBMAKO MPUAALITYBAaTUCA B CY4aCHOMY EKOHOMIYHOMY, HAyKOBOMY Ta KyAbTypHOMY
cepenoBuLLi. TOMY LIKINbHA OCBiTa MA€E CTBOPUTU CMIPUATAMBI YMOBU AN BUABJIEHHA Ta PO3BUTKY TBOPYMX 34i6HOCTEN yuHiB,
33/10BONIEHHA IXHiX iHTepeciB i NoTpeb, PO3BUTKY HAaBYa/IbHO-MNi3HABaIbHOI aKTUBHOCTI Ta KPUTUYHOIO MUC/IEHHS.

MocraHoBKa npob6aemu. B 3akoHi YKpaiHu Mpo OCBiTy 3a3HaYyeHo, LWO: «... METOI NOBHOI 3ara/ibHOI cepeaHboi OCBITU €
BCeBIYHMI PO3BUTOK, BUXOBAHHSA i CcoLjiani3aLis 0cobUCTOCTi, iIKa 34aTHA A0 KUTTA B CYCMiNbCTBI Ta LMBINi30BaHOI B3aEMoii 3
NPUPOAOI0, MA€E NParHeHHA A0 CAMOBAOCKOHA/IEHHSA | HAaBYaHHA BNPOAOBK XKUTTA, rOTOBa A0 CBIAOMOrO KUTTEBOrO BMHOPY Ta
camopeanisauii, BignosiaanbHoOCTi, TPYA0BOT AiANbHOCTI Ta FPOMaAAHCbKOT aKTUBHOCTI..» (3aKoH YkpaiHu [Mpo oceimy, 2019), a
peanisyBaTn AOCATHEHHA L€l MeTU MOXKHa, popmMytouM KOHOBI KOMMNETEHTHOCTI, cepes, AKMX MaTeMaTuyHa; iHpopmauiiHo-
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KOMYHiKaL,iHa; KOMMNETEeHTHOCTI y ranysi NPMPOAHUYMX HAYK, TEXHIKK i TexHoNori. ToMy nepes OCBiTAHaMM CTOITb He NpocTe
3aBAaHHA: CTBOPUTM TaKe OCBITHE CepesloBULLE, AKe BiANOBIAaN0 6 cydyacHUM BUMOram CycninbCTBa.

Ha cyyacHomy eTani 3anpoBaasKeHHs iHpopmMaLiiHO-KOMYHiKaLiiHWUX TexHoorii (IKT) 3 BUKOPUCTaHHAM KOMN'lOTEPHUX
Mepex i OHNaMHOBWMX 3acobiB, BYMTEIb MAE MOMKAMBICTb MogaBaTv iHGOPMALD HA Cyd4acHOMY PiBHi, 3a[,0BO/IbHAKOYM
iHAMBIAYaNbHI 3aNUTU KOXKHOIO y4HA. EEKTUBHICTb TaKOro HaBYaHHSA 3a1€XKUTb Big, BMiNOT OpraHisaLii negarorom HaB4aibHOro
npouecy AK Ha 3aHATTAX, TaK | B NO3aypOYHUIA Yac. 3a3HAaUYMMO, LLLO LLe BUMAraE Big, BUNTENA TTMOBOKMUX 3HAHb YYHIBCbKOTO CKAaay
B ayauTopii Ta IX 0COBUCTICHUX XapaKTEPUCTUK, BUUTENb MAE 3HAWTWU iHAMBIAYaNbHUW NiaXig, 40 KOXKHOMO yyHA. Pasom 3 Tum
piBEHb HABYA/IbHUX AOCATHEHb 3aNEXMUTb Bif, TOrO, AIK KOXHWUIN yYeHb 3MOXKE OpraHi3yBaTM CBOKO CAMOCTIMHY AiANbHICTb,
onaHoByt4M HeobxiaHy iHbopmaLito.

Bigkputta B rany3i IKT Ta ix 3anpoBag)XeHHA B OCBITHIO rany3b 3MyLWYOTb NepernAagatv nuTaHHA OpraHisauii
iHbopmaLitHoro 3abesneyeHHsA HABYa/IbHO-BMXOBHOMO MpOLECY Y 3akaafdax ocBiTU. Mpu LbOMY MOMKHA BWUAIAUTM KiNbKa
BapiaHTiB BUKOPUCTAHHA iHGOPMaLiMHUX TEXHOOTIM Yy Npoueci HaBYaHHA (Ha NpuKnagi ¢pisMKkn): NpAMUIA | 3BOPOTHUIA 3B'A30K
MiX KopucTyBauyamm |KT; apxiBHe 36epiraHHs BenuKux obcAaris iHGopmaLii 3 MOXKAMBOCTAMM X MNepeaadi; MOMKAUBICTb
npoBeAeHHsA BipTyasbHOro ekcnepumeHTy; 06pobKa Ta aHaNi3 pe3y/bTaTiB eKCNepuMeHTY Ta BUCHOBKIB, LLLO 3 HUX BUMANBAIOTL;
aBTOMaTUYHe pedepyBaHHA i aHOTYBaHHA MaTepiafiB; MOX/MBICTb OLIHKM i KOHTPOA piBHA ONaHyBaHHA BiAMNOBiAHOM
HaBYa/bHOM iHPOPMALLIEID | KOPUTYBAHHS PIBHA HaBYa/IbHUX A0CATHEHb. (bukos &/leweHko, 2017)

AHani3 ocTaHHiX gocnigkeHb i nybnikauii. AHani3 gucepTauinHUX 4OCNIAKEHD 3 TEOPIl Ta METOAUKM HaBYaHHA Gi3UKK
Ta HayKOBO-MeAaroriyHoi nitepaTtypu CBiAYMTb MPO Te, WO 3aCTOCYBaHHA iHGOPMALIMHUX TEXHONOFIN y HaBYasbHOMY Mpoueci
pO3rnaaanoch 3apybixkKHMMM Ta BITYN3HAHMMM HAYKOBLUAMM pisHonnaHoBo. M. Hangak, H0. yk, C. Beanuko, C. Faiayk y cBoix
npauax AocaigKyiTb npobnemy nigBuleHHA epeKTUBHOCTI 3aCTOCYyBaHHA iHPOPMALMHO-KOMYHIKaLiMHUX TeXHONOorin y
HaB4yanbHomy npoueci; 0.bypos, T.3ybueHko, 0. HaymeHko posrnagatoTe IKT 0as 0ocnidmceHHA OUHAMIKU KO2HIMUBHUX
moxcausocmeli yyHie nio dieto 308HIWHIX ma s8HympiwHix ¢pakmopis; C. JuteuHosa P. [opbaTiok, I. [POMKO po3r/1sa4atoTb MOXKIMBOCTI
BMKOPWCTAHHA KOMM'IOTEPHOTO MOZE/OBAHHA ABWLYL Ta MPOLECIB Yy HaBYaHHI MPUPOAHUYO-MATEMATUUHMX aucumniid; . Xyk,
B. 3a6onotHuiA, O. IBaHMubKMiA, O. MiHuyk, O. COKOMOK OMNMCYHOTb OpraHisaLito HaBYabHOI AjANIbHOCTI Y KOMM' IOTEPHO OpiEHTOBaHOMY
HaBYa/NIbHOMY CepeoBuLL Ta NPOEKTyBaHHA iHGOPMALMHOrO OCBITHbOTO cepeposuld, T.DageeBa [AOCNIAKYE BUKOPUCTAHHA
imiTauiiHOro moZentoBaHHA B OCBiITHbOMY npoueci; HoceHko E., Cantok M. obrpyHTyBanu niaxia wono ¢opcyBaHHA KOrHITUBHUX
CTPYKTYP MUCNEHHA 3acobammn KOMN'IOTEPHUX TEXHOJOTiN; €. MPOKONeHKO onucas NigBULLEHHSA IHTEPECY YYHIB A0 HAaBYaHHA Ha
33cafiax BMKOPWUCTAHHA irpoBoro mogentoBaHHsa; O.Fpub’loK AOCNIAKYE BUKOPUCTAHHA CMCTEM KOMMN'IOTEPHOI MATEMATUKM
GeoGebra 3 meTol0 aKTMBI3aL,ii AOCAIAHULbKOI AiANbHOCTI YUHIB; M. MACTKOBCbKa NPOMNOHYE BUKOPUCTOBYBaTK Phet-cumynauii
O1A BUKOHAHHA AOMALLHIX 3aBAaHb 3 MONEKYAAPHOT Gi3NKKM Ta NOCUNEHHA MiXKAMCUMNAIHAPHUX 3B’A3KiB; B. BUKOB Ta KO/NeKTUB
aBToOpiB y NOCi6HURY (bukos, 2017) oxapaKTepu3yBasu TEOPETUKO-METOA0OrUHI 3acaan UMdpPOBOI N'yMaHiCTUYHOT Neaaroriku
BIAKPUTOI OCBITM — HayKM NPO 33aKOHOMIPHOCTI CTBOPEHHA MNO3UTMBHOI iHTErpoBaHOI NeaaroriyHoi peanbHOCTI 33 YMOBM
KOoHBepreHLii ¢isnyHoro Ta BipTyasbHoOro (ctBopeHoro 3a gonomoroto IKT) HaBYaNbHMX NPOCTOPIB (CepenoBuLy), BU3HAYEHO
0COBNMBOCTI 3aCTOCYBAHHA KOMN'IOTEPHUX TEXHONOrN ANA TBOPYOro pPO3BWUTKY ocobuctocTi. Ha cborogHi iHdopmauiiiHi
Komn'toTepHi TexHonorii (IKT) BUKOPUCTOBYHOTLCA NPAKTUYHO B yCiX chepax NOACLKOT AiANbHOCTI, 30Kpema i B OCBITHIN ranysi.
Minuyk O. Ta Cokontok O. po3rnaaaoTh irpoBi aganTMBHI MoAeni, CUCTEMU MOHITOPUHTY CTaHy (L0 BiACTEXYHOTb EMOLiNHUIA CTaH
YYHiB) (reimidikaLito) AK 3acobM 3a0XOYEHHA Ta MOTMBYBAHHA YYHIB A0 HaBYa/ibHO-Mi3HABaNAbHOI AiANbHOCTI, NpeBeHTUBHE
ynpaBAiHHA Pe3y/bTaTOM (CMCTEMM NPOrHO3YBaHHA AocArHeHb) (M1iHYyk&Cokontok, 2018).

Merta cratTi. [lOCNigUTU MOMKAMBOCTI BUKOPUCTAHHA KOMM'tOTepHUX MoZenen (Ha npuknagi Phet-cumynauin) nig vac
iHaMBiAyanbHOI poboTK yuyHiB 3 i3NKM Ta A0BeCTU edEeKTMBHICTb IX BMIMBY Ha HaBYaibHUI npouec 3 QisnKM Ta PO3BUTOK
nisHaBanbHUX 34i6HOCTEN.

METOAU AOCNIAXKEHHA

Y npoueci AoCNiAKEHHA BUKOPUCTOBYBA/IMCb METOAM aHai3y NeaaroriyHoi i MeToAMYHOI NliTepaTypy M AMcepTaLiiHmX
[OCNIAXKEHb; 34iACHIOBANOCA y3arajbHEHHA pe3y/bTaTiB BITYM3HAHOrO i 3apybiKHOro AOCBiAYy; TEOPETUYHE MOAENOBAHHA
BMKOPUCTAHHA CMCTEMM KOMN'IOTEPHOrO MOAENIOBAHHSA; NepeBipKa edeKTUBHOCTI CUCTEMM IHAMBIAYANbHMX 3aBAAHb 3 Gi3UKM HA
OCHOBI KOMMN'IOTEPHUX CUMYAALIA LAAXOM MOPIBHANBHOIO aHanisy ychiwHocTi. Le aocnig)KeHHA BMKOHYBANocA B pamKax
HayKoBO-AOCNigHOT pobotn «Cuctema KOMN'IOTEPHOrO MOAENIOBAHHA  Ni3HAaBa/NbHMX 3aBAaHb Ana  GopmyBaHHA
KOMMNETEHTHOCTEN YUHIB 3 NPUPOAHNYO-MaTEMATUUYHUX NpeameTie» (HOP Ne0118U003160).

PE3Y/IbTATU AOCNIAXKEHHA

B pamkax HOP «Cuctema Komn'toTEPHOIO MOLENOBAHHA Mi3HABa/NbHMX 3aBAaHb ANA GOPMYyBaHHA KOMMNETEHTHOCTen
YYHIB 3 NpupoAHMYO-maTeMaTUdHMX npeameTiey (Ne0118U003160) 6yno npoaHanisoBaHO HAWAOCTYMHiWi cepsicu
KOMMN'IOTEPHOIO MOAE/NOBAHHA 3 NPUPOAHUYO-MAaTEMATUUYHUX AUCUMNAIH («Phet», «¥uea ¢isuka», Stratum 2000: «BipTyanbHa
disnka», «Yenka», Stephen Hawking’s Snaps hotsof the Universe, «OLABS», «MOZAIK education», «CK12», «Khan Academy»,
«Professor-Why», «Go-Labz») 3a TakMMK KpuUTEpPiIAMU: HAYKOBICTb MOAE/NIOBAHb, IHTEPAKTUBHICTb, IHTYITUBHICTb, LKaBIiCTb,
iHCTPYMEHTA/IbHICTb, KOMNMJIEKCHICTb, Pi3HOPIBHEBICTb, HAOYHICTb AAHWX, pPeasibHICTb, CXeMaTUYHICTb, «APYKHiN» iHTepdelic,
LOCTYMHICTb HE3a/IeXKHO BiZ, HAABHOCTI IHTEpHeTy Ta iHWI. 3 yCbOro nepeniky HasBHUX PECcypciB 3 KOMM LOTEPHUMMU MOAENAMM
6yno BigibpaHo Phet Interactive Simulation, siK Ay»Ke rHY4YKUI iIHCTPYMEHT, O MOXKe ByTU BUKOPUCTAHWUI pi3HUMM cnocobamu.
Lle Benuka 36ipKa iHTEPAKTUBHUX CUMYAALIN AnsA ePeKTUBHOrO BUBYEHHA AUCLMNAIH NPUPOAHUYO-MATEMATUYHOMO LIMKNY B
WwKoni. Kpim Toro, Ha caiTi € NOTy)KHA METOAMYHA | TEXHIYHA NIATPMMKA, AKA BKAOYAE GParMeHTM YPOKIB i 3aHATb 3 YYHAMM,
MEeTOAMYHI peKoMeHAaL,ii WoA0 BUKOPUCTAHHA MOAEN0BAHb ANA AOCNIAXKEHDb, @ TAKOXK TEXHIYHI peKoMeHAaLii LWoa0 YCYHEHHA
MOXANBUX TeXHIYHUX HecnpaBHocTen (JemeHmiescoka, 2019). PO3rnaHeMO MOM/IMBOCTI BUKOPUCTaHHA Phet-cumynauiint Ha
ypoKax $i3nKuM B CTapLUii WKoi.

3rigHo 3 HaByanbHOMO nporpamoto 3 GisvKK oNA 3aKNaaiB 3aranbHOI cepefHboi ocsith (33CO) (HasyaneHa npozpama 3
hizuku, 2017) BuBYeHHA ¢i3nKkuM y 10 Knaci 3a piBHEM CTaHAAPTY PO3MNOYMHAETLCA 3 «MexaHiKM», y4Hi MatoTb OCBOITU MaTepian 3
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Takux Tem: «MexaHiuHui pyx. OCHOBHa 3afaya MexaHiku Ta cnocobwu onwucy pyxy Tina», «PiBHOMIpHWIA i HepiBHOMIpPHWIA
NPAMOJIHIMHUIA pyX. BiAHOCHICTb pyxy. 3aKOH AoAaBaHHA WBUAKoCcTen», «MpUCcKopeHHs. PiBHonpuckopeHuin pyx», «lMpadikn
3a/1EXKHOCTI KIHEMaTUYHMX BEIMYMH Bif Yacy A5 PIBHOMIPHOTO i PiBHONPUCKOPEHOTO NPSAMOIHIMHOTO pyxy» Ta iH.. K nokasye
NPaKTUKa, OCTaHHA TEMA BUK/MKAE HEMANO TPYAHOLLIB, TOMY AOLiIbHO BUKOPUCTATX KOMN'IOTEPHI MOAei He TiIbKM Ha ypou,, a
" oNA caMoCTiMHOro 4OMaLUHbOrO ONpaLoBaHHA. BUKOpUCTAEMO BKe BiZoMMIM Ham calT https://phet.colorado.edu, ge B po3saini

«Cumynauii-Pisnka» obepemo KoMn'toTepHY cMmynauio «Yonosik, o PYyXa€eTbcA» (punc. 1)
phet.colorado.edu/uk/simulation/legacy/moving-man i «[ia cunn B 1 HanpPAMKY» (puc. 2)
phet.colorado.edu/uk/simulation/legacy/forces-1d.
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Puc. 1.«4onosiK, WO pyxaeTbca»

Puc. 2. «[lia cunu B 1 HanpAMKy»

Li komn’toTepHi mogeni MoXHa BWMKOPUCTOBYBATU K B PEXMMI OH/IAMH, TaK i, 3aBaHTaXXMBLUIM HA NepPCOHANbHWUN
Komn'toTep. Bumorun go nporpamHoro 3abesnedeHHs: Microsoft Windows XP/Vista/7/8.1/10 octaHHsa Bepcin Java; Linux ocTaHHA
Bepcia Java.

Cumynauii po3pobneHi Takum YMHOM, LWO6 YUYHI MOIIM NPOCAIAKYBATU NPUYMHHO-HACNIAKOBI 3B'A3KM Qi3MUHKX ABML, Ta
npovuecis.

HaBegemo npuknaau 3aBgaHb ANA iHAWMBIAyanbHOI POBGOTU Y4YHIB Ha 3aKpiNJeHHs BMBYEHOro Mmatepiany (MOXKHa
BMKOHYBATU AK Ha ypOL,i TaK i AK AOMALLHE 3aBAAHHA). [IPONOHYEMO PO3A4iNTH L 3aBAAHHA HAa TPW PiBHI Bif HAWNerwmx Ha 3HaHHA
dopmyn Ta BMiHHA BUpaXKkaTU BEIMUYNHK (piBeHbl) A0 HalcKnaaHiwmx (piseHb Ill) Ha NnobyaoBy rpadikis 3aneXHOCTI Ta BMiHHA
CaMOCTiHO GOpPMYNtOBATU 3aBAAHHS.

baaHK i3 3080aHHAMU

Bigkpwuiite, 6yab nacka, Komn'oTepHy cumynsuito «Moving Man» phet.colorado.edu/uk/simulation/legacy/moving-man

(3aranbHKI1 BUrNAL NOKA3aHO Ha puC.1) Ta BUKOHaMTe HACTYNHI 3aBAAHHA:

PigeHs |.

1. NMoyaTKoOBa KOOpPAMHATa PyXy Yo0BiIKa AOPiBHIOE 0, Yepes AKMI Yac BiH NEPEMICTUTLCSA Ha 5 M B CTOPOHY BYAMHKY, AKLLO
WBKNAKICTb 3m/C.

2. MNoBTOPITb AOCNIAKEHHA, aNE YONOBIK MAE PYXaTUCA B CTOPOHY Aepesa. AKMI napameTp 3MiHUTbCA | AK came?

3.0 npu ubomy BiabyBa€ETbCA 3 NPUCKOPEHHAM? Yomy?

PigeHsb II.

1.Hexait noyaTkoBa KoOpAMHaTa NONOMEHHA YO/I0BiKa A0PiBHIOE 0, NPUCKOPEHHA A0PIBHIOE 2 M/c2. BU3HauTe Yac 3a AKuii
YO/I0BiK NOA0NAE BiACTaHb 8 M Ta MOAY /b WBUAKOCTI.

2. Bu3HauTe KiHUeBy WBMAKICTb Y0N0BIKA, AKLLO NPV NMOYaTKOBIM WenaKocTi 1 m/c, BiH nogonae BigctaHb 9 m 3a 10 c.

3. YonosiK pyxaBcs 3 WBMAKICTIO 1 M/c, NOYMHAE PO3raHATUCA i, pyXatoumch i3 npuckopeHHam 0,4 m/c2 LOCATHYB WBMAKOCTI
2,9 m/c . AKMM € NepemilLeHHA Y010BiKa?

PigeHb lI.

1. Mobyayvite rpadik 3anexHoOCTi X(t), Ae x — KoopanHaTa, t —vac.

2. CKNagjitb 33434y 3a AaHUMM, HAaBEAEHMMM HA pUC. 3 Ta PO3B’AXKITD .
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Puc. 4

3BIT WOAO0 BUKOHAHHA 33aBAaHb Y4YHI HAACMNAIOTb BYUTENIO, 3aNOBHUBLLM BignosiaHy Google ®opmy, NoCMNaHHA Ha AKY
OTPMMYIOTb Pa3om i3 3aBgaHHAMM. (Cr0600aHuUK, 2014)

JocnigxkeHHa nposogunock B 10-x Knacax, BCbOro B3A/M y4acTb y eKcrniepumeHTi 45 yuHiB, Aki 6yan posnogineHi Ha
KOHTpO/ibHY (10-A — 23 yyHi) Ta ekcnepumeHTanbHy (10-6 — 22 yyHi) rpynu. B KOHTpOAbHIM rpyni Komn'toTepHi mogeni
BMKOPUCTOBYBAINCH INLLE B ayAUTOPIT NPU NOACHEHHI HOBOrO mMaTepiany, a B eKCNepUMEHTaNbHI KOMN'IOTEPHUMKU MOAENAMU
niAcUAOBaNN NPaKTUYHI, NabopaTopHi 3aHATTA Ta CUCTEMATUYHO Y4YHi BMKOHYBAAM iHAMBIAyanbHi 3aBgaHHA Ha 6asi
KoMN'l0TEPHUX CUMYANALiN 3 caiiTy Phet (3pa3ok HaBegeHo BuLLe). [lo Ta nicna ekcnepumMmeHTy 6ya10 NpoBeAEeHO KOHTPOJIbHUIA 3pi3
3HaHb Y4YHiB B 060X rpynax Ta BUABNEHO, WO Ki/lbKiCTb YYHIB, AIKi AOCATIN BUCOKOrO piBHA 36inblinnacs Ha 5 %, a cepeHbOro —
Ha 4% (3a paxyHOK 3HWMEHHA KiZIbKOCTi YYHIB 3 NOYATKOBMM PiBHEM 3HaHb). (puc. 5-6). OcobAMBICTb TaKoro niaxoAy NoNsArae B
TOMY, LLLO NiCNA BUKOHAHHA iIHAMBIAYaNbHUX 3aBAaHb Y4YHi KOJIEKTUBHO 06roBOPIOIOTL NPO6AEMM, AKI BUHUKAN MO XO4Y BUKOHAHHSA
33aBAaHb Ta NPOMOHYIOTb WAAXM iX BUPILEHHA. BuMTenb BUCTYNaE B poni KOOPAMHATOPA, BHOCUTb KOPEKTUBU 32 HEOBXiAHOCTI.
Micnsa Yoro 6yno nposeAeHO MOPIBHANBHUI aHanNi3 yCNiWHOCTI HAa Mapaneni. B eKcnepuMmeHTanbHil rpyni KinbKicTb yYHIB, LLO
NMOKPALLMAWN CBill PiBEHb HABYA/IbHUX AOCATHEHb 3HAYHO 36iNblIMNACA B MOPIBHAHHI 3 KOHTPOJIBHO FPyMnoto.
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Puc. 5. YcniwHicTb yuHiB 40 NpoBeAeHHA eKCNepumMeHTy Puc. 6. YcniwHicTb y4HiB Nicns npoBeAeHHA eKCnepumMeHTy

MpoTe, 3a 6yAb AKMX YMOB BUKOPUCTAHHA KOMN'IOTEPHUX MoAenel Ha ypoKax GisvKu BUMTENIb MA€E AOTPUMYBATUCA TAKUX
NPVMHLMNIB: BUKOPWUCTAaHHA MOAENI AOPEeYHe, AKLLO peasibHUiA eKCNepMMEeHT HeMOXAuMBWUI abo AK AO0NOBHIOBAJbHWUIA A0
peanbHoro; Nifg 4ac BUKOPUCTAHHA KoM loTepHOT MoZeni nepes y4HAMU HeobXigHO CTaBUTU YiTKi, 0FiYHI, NOCNIA0BHI 3aBAAHHSA,
o6 poboTa 3 MoAeNNto He NePeTBOPUIACA Ha Fpy; MOAE/Ib MAE AOMNOMAraTh y4HAM BCTAHOBNIOBATU rpadiyHi 3aN1eXHOCTI MiXK
bisnyHMmn napametpamu. (Macmkoecoka, 2016)

3rigHo 3 pekomeHAauiAMN PO3POBHUKIB Moaenei 3aHaATO HaraTo IHCTPYKLIN Ta KOHKPETHUX BKA3iBOK TEX HE CNPUALOTb
NPOBEAEHHIO YYHAMM HAYKOBUX HaBYAIbHUX AOCNIAKEHb. 3aMiCTb LbOro, YYHi ByayTb 0BMeXKyBaTU CBOE EKCNEPUMEHTYBAHHA 3
CUMYANALIAMM, @ BUKOHYBATU AKLLE Te, Lo 3a3HAYeHO B iHCTPYKLiAX. TOMy, 3aBAaHHA BapTo GOpMytoBaTM TaKUM YMHOM, LLOO
YYHi cnoyaTky GpopmMyntoBanM rinoTesy, a BXKe NoTiM Nepesipanm ii Ha KoMN'tTepHI mogeni.

OBrOBOPEHHA

AIK BigMmiyae B cBOii MoHorpadii B.tO. Bukos (bukos, 2009), iHbopmaTm3aL,ia cMcTemmn ocBiTM 6esnocepesHbo Nos’a3aHa
3 LUMPOKMM BNPOBASMKEHHAM i epeKTUBHUM 3acTocyBaHHAM B OcBiTi IKT, wo 6a3ytoTbca Ha meTogax i 3acobax iHpopmaTtukm. Ll
MeTOoAM i 3aC06U YTBOPIOKOTb Y CUCTEMI OCBITU FTHYYKe | aflanTUBHE iHTerpoBaHe opraHisauiinHo-pyHKUioHanbHe Ta iHpopMaL,inHO-
TEXHO/IOTiYHEe KOMN'IOTEPHO OPIEHTOBAHE CEpeAOBULLE, AKEe PO3BMBAETLCA | AKTUBHO BM/IMBAE HA GOPMYBAHHA B CUCTEMI OCBITU
HaMBINbLL CNPUATANBUX YMOB LOCATHEHHSA il 30BHILLHIX i BHYTPILLHIX Winei.

Came TaKe OCBITHE cepefoBMLLE, Ha CbOFOAHIWHIA AeHb, AAE MOXAMBICTb MAKCMMA/IbHO peanisyBaTM yMOBM ANA
bopmyBaHHA KNOYOBMX KOMNETEHTHOCTEN YUHIB 3 NPUPOAHUYO-MATEMATUUYHUX AUCUMNANIH, @ came 3 di3uKK. HesanepeyHum
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$aKTOM € Te, LW Nig Yac BUBYEHHSA i3NKM BENMKE 3HAYEHHA MAE HAaBYA/IbHUI eKCNEePUMEHT, AKWI OPIEHTOBAHWUI Ha Te, LWO6 yYHi
33CTOCOBYBANM Ha MPAKTULi PI3HOMAHITHI meToan $isMYHOI HayKM, ONAHOBYBaN efleMeHTU NPoBeAeHHA HAayKoBO-A0CAiAHOI
pob0oTH, CNiBCTaBAATU Pe3ynbTaT NPaKTUYHOI (€KCNepUMEHTaNbHOI) AiANbHOCTI 3 TEOpiEld, BUKOPUCTOBYBAAM Ha NpPaKTUL
MiXnpeameTHi 38’A3KM Tow,0. HesamiHHMM 3acobom ans peanisauii pisnyHoro ekcnepmmenTy B 33CO € Komn'toTepHi mogeni. Ak
3a3Havae CoskoBa T.C., BukopucTaHHA |KT B @i3MYHOMY eKcnepMMeHTi y nepcnekTusi [03BONTb: GOPMYBATU YMiHHA
Oofep:KyBaTU iHGOPMaLito 3 Pi3HMX AxKepen, 0bpobnaTu i 36epirati ii; popmMyBaTU HABUYKM [OCNIAHULBKOI AiANbHOCTI 3a
[0MNOMOro0 MOAENIOBAHHA POBOTM HayKoBOi nabopaTopii; HaZaTU TUM, XTO HAaBYAETbCA, MOM/IUBICTL YNPaBAIHHA PeanbHUMU
06’ekTamy (HanpuKkaag, HaBYaNbHUMKM POBOTAMM, WO IMITYIOTb NPOMMUCNOBI NPUCTPOi abo mexaHi3mu); HagaTn 34506yBavam
OCBITU MOAMBICTb YNPaBAiHHA iHGOPMALINHUMKM MOLENAMU Pi3HUX 06’EKTIB, ABULL, NPOLLECIB; CTBOPUTU CepeaoBule ans
[OCNIAHNLBKOT pobOTM yYHIB 3 3aKNaAiB OCBITH, Pi3HMX perioHiB i KpaiH. (Coskoea, 2018).

Kpim Toro, 3actocyBaHHA KOMMN'OTEPHOI TEXHO/OTii HAaBYaHHA Ma€ Ha MeTi: 1) dopmyBaHHA YMiHb Y4YHIB NpaLtoBaTH 3
iHpopMalLieto, pO3BUTOK KOMYHIKaTUBHUX 34i6HOCTEN; 2) NiAroTOBKY 0COBUCTOCTI «iHbopMmaLiHOro cycninbctea»; 3) 36inbLIeHHA
06cAry HaB4YasIbHOrO MaTepiany A/1A TBOPYOro 3aCBOEHHA 1 BUKOPUCTAHHA MOro yYHAMK; 4) GopMyBaHHA AOCAILHULBKMX YMiHb,
YMiHb NPUIAMATX ONTUMaNbHI pilleHHA Towo (Coskosa, 2018). AAK NOKAa3ylTb AOCAIAMKEHHA, HaA3BMYANMHO edeKTUBHUM Ta
NepcnekTMBHMUM MeToZoM GOopMyBaHHA HeobXigHMX KOMMeTeHUid y 3400yBadviB OCBiTM € KOMM'IOTEPHi cumynauii, ki
MAKCMMaA/IbHO BiATBOPIOIOTb PeasibHy AiANbHICTb.

B npoueci pparmeHTapHOro BUKOPUCTAHHA KOMN'IOTEPHOIO MOAENIOBAHHA Ha 3aHATTI MOXHa iX 3aCTOCOBYBATU: Mig, Yac
aKTyanisauii HeobxiAHWX 3HaHb Ta YMiHb YYHAM NPOMNOHYBATW Nepernag CMMynaLii ANA NOACHEHHA BMBYEHUX paHile ABULY, Ta
3aKOHiB; Mig Yac HagaHHA HOBOrO maTepiany BYMTENb CYyNpPOBOAXKYE CBOK PO3MNOBiAb BigNOBIAHUMW CUMYAALIAMU ONA BinbLu
edeKTMBHOro po3yMmiHHSA; Mig Yac y3arasbHeHHA Ta CMCTeMaTU3aLii 3HaHb AaHi CMMyAALIT 403BONAIOTb 34IACHUTU OLiHIOBAHHA
3HaHb Ta YMiHb OTPMMAHUX Ha 3aHATTI. (dpoHs, 2017).

OunHamiuHi Komn'loTepHi mModeni MOMHa 3acTOCOBYBATW Ha Pi3HMX eTamnax YpOoKy: Mig, 4yac nepeBipKM [OMALIHbOrO
3aBAaHHA, NPV NOACHEHHI HOBOTO Ta Nif, Yac 3aKpinieHHA BUBYEHOro maTepiany, AK 4OMALUHE 3aBAAHHA, ane, Ha Haly AyMKY,
HaMbiNbLW AOLiINBHO IX BUKOPUCTOBYBATHM NiA Yac iHAMBIAyanbHOT po6oTH.

MNig iHoUBIAyanbHOK POBOTOK MU PO3YMIEMO CaMOCTIHY AiANbHICTb Y4YHIB, CNPAMOBaHY Ha CaMOBMXOBaHHA Ta
PO3KPUTTA iIHAMBIAYANbHOCTI YYHA.

Ha cborogHiWwHin AeHb, AOCUTb aKTyaslibHOKW MOCTAaE Mpobnema aKTMBI3auii camocTiHOi poboTn 3 npeamertis
NPUPOLHNYO-MATEMATUYHOTO LMKAY. BAOCKOHAneHHs cnocobiB caMocCTiHOT pob0TH NonArae B NifBULLEHHI AKOCTI 3HAHb Y4HiB,
PO3BUTKY BMiHHA CAaMOCTIliHO 3406yBaTH i NOrNM61t0BaTM CBOI 3HAHHSA, Y NOLUYKY PaLioHANbHUX WAAXIB BUPILIEHHA NOCTaBAeHOT
3agadi. byapb - AKa HaBYaNbHa AiANbHICTb YYHA HeMOXAMBa 6e3 Moro nisHaBa/NbHOI aKTUBHOCTI Ta BHYTPILWHbOI MOTMBaLi
(Jopocesuu, 2006).

Came Komn'toTepHi mogeni [03BONAKOTb aKTMBI3yBaTWM Aif/IbHICTb, MOTMBYBATM Ta OTPMMYBaTM B AMHAMILi HAOYHI
3anam’AToBYBa/bHI iNtOCTPaLii Gi3MYHMX eKCnepUMEHTIB Ta ABWULL, BIATBOPUTM iXHi TOHKI AeTani, AKi MOXYTb «BUCAN3ATUY NPU
CNoCTepeXKeHHi peanbHUX ekcnepumeHTis (3aboaomHud, 2009).

3a3HauMMoO AesKki 0cob6MBOCTI BUKOPUCTAHHA LMX MOAeseli B HaBYa/lbHOMY MPOLLECi B 3aneXHOCTi Big cnocoby ix
BMKOPUCTaHHA: 1. MpyK BUKOPUCTAHHI Ha s1eKkyiliHoMy 3aHAMmMI (NpY NOACHEHHI HOBOTO MaTepiany) po3AinbHa 34aTHICTb eKpaHa
Ma€ 6yTn He meHwe 1024x768, wWob cMmynaLia 3aNOBHUAA eKpaH i ii Kpalie 6ya10 BUAHO; B NPUMILLEHHI Mae byTu BignosiaHe
33aTEMHEHHA A1 YHUKHEHHA «BAiKiB», @ AK HACNiZOK He CNPUMHATTA iHbopmaLii yuHAMM. OCKINbKM CUMYNALA NOAAETLCA Y
BUINALj aHIMaLiMHOT KAPTUHKM, TO BYMTE/Ib MAE MOXK/IMBICTb KEPYBaTH NPOLLECOM, 3YNUHAIOYM | 3aMnyCcKatoum nepexis npouecy 3a
[O0MOMOrol0 BiAMOBIAHMX KNaBil; HanpuKnag, HesuaMmi GisUUHi BEAMYMHM Ta iX HANPAMKM (AKLLO TaKi €) MOXKHa 3pobutu
BUOMMMUMMU, iCHYE MOXKINBICTb NOBTOPEHHA aHiMaLLii CTINbKKM PasiB CKIIbKM LbOro BUMaraTMume ayamMTopia 410 NOBHOTO PO3yMiHHA
iHdopMaLii. Mo¥KHa 3anponoHyBaTh YYHAM 3pOBUTM NEeBHI NPUNYLWEHHSA LWOAO OYiKYBaHOro pe3yabTaTy, 06roBopuTy ix B rpynax,
a NOTiM NOPIBHATYM i3 pe3yNbTaTOM, O4ep*KaHMM Ha KOMN'IOTEPHI Moaeni. 3aBepLUYETLCA Taka Nogavya matepiany KONeKTUBHUM
06roBOpPeHHsM.

2. BUKOPUCTaHHA KOMMN'IOTEPHUX CUMYAALINA Ha 1060paMOPHUX 3QHAMMAX JAE MOX/UBICTb BUKOHYBATU A0CAIOM, AKi
HEMOX/MBI 3 peanbHUM obnagHaHHAM. Kpim Toro, Taki AOCNiAKeHHA MOXHa BUKOHYBATU BAOMA AK NMOBHOLiHHY N1abopaTopHY
poboTy abo NiAroToBKY A0 BUKOHAHHA AOCAIAKEHHA HAa peanbHOMY 061afHaHHI B Knaci.

3. pynosa ¢opma oOpraHisaLii HaBY4aHHA [OCUTb YacTO 3aCTOCOBYETbCA YUYUTENAMM Ha YPOKax MNPUPOAHUYO-
MaTeMaTUYHOrOo LMKAy. Taka popma opraHisaLii MOXKANBA, AKLLO B YYHIB € MepCOHaIbHUIA KOMN'toTep abo 3aHATTA NPOBOANTLCA
B KOMN'tOTEPHOMY Knaci. Toai, 30praHi3yBaBLUMCH B FPYNK, KOXKEH 3 HUX MA€E MOXK/IMBICTb CAMOCTIMHO KepyBaT KOMN'IOTEPHOIO
MOZeNNto Nif HAarNa4oM BUMTENA, ane 6e3 6esnocepesHbOro MOro BTPYYaHHA MPU LibOMY BMKOHYIOUM 3aBAAHHA NpU LbOMY
06roBopOBATU NPOLLECH, AKI CNOCTEpPIratoTb Ha eKpaHi.

4. BMKOPUCTAHHA KOMM'IOTEPHUX CUMYAALIN Yy BUINAAI iHOUBIOYanbHUX 30680aHbL MOXKe PO3rNAfaTUCA Y AEeKibKOX
acnekTax: AK 3acib ANA 3aKpiNJeHHA BUBYEHOrO mMaTepiany 3 BUKOPUCTAHHAM MOAENIOBAHb Y Kaaci; nepes BUBYEHHAM HOBOIO
maTepiany B Knaci; 4NA fOCNiAHULBKOI AiANbHOCTI Ta AN1A CaMOCTiHOT po60oTH B NO3aypoUHMiA Yac.

Came Ha O0CTaHHbOMY CMOCO6i BUKOPUCTAHHA KOMN IOTEPHUX CUMYAALLIA MW 3YNMHUMOCA | PO3rNAHEMO AeTanbHille.

BuKOpWCTaHHA KOMN'IOTEPHOTO MOAENOBAHHA HA YPOKaX NPUPOLAHUYO-MATEMATUYHUX ANCLMNAIH CTUMYJTIOE HaBYabHY
Ta HAYKOBO-MNi3HaBaNbHY AiA/IbHICTb Y4YHIB, aKTUBI3Y€E TBOPYY AiANbHICTb Ta MO3UTMBHO BMN/MBAE Ha YCMILHICTb, WO AOBOANTb
eKcnepumeHT (puc. 5-6), PO3LUNPIOE MeXKi PO3YMIHHA i3MYHMX ABWLYL Ta MpoLecis, WO BiAOYBalOTbCA B HABKOULIHbOMY
cepefoBuLLj; Aa0Tb MOXK/IMBICTb YYHAM Ha BULLLOMY PiBHI 3p0O3yMiTU NPUPOAHI ABMLLA, NOHATTA, dopmyan. Komn’toTepHi mogeni
3abe3neyytoTb BMCOKMIM CTyMiHb HAOYHOCTI i, WO Ay)Ke Ba)KAMBO YYHI MalOTb 3MOry CamoCTIMHO BTpyyatucAa B nepebir
€KCMepMMEHTY, 3MIHIOBaTU YMOBM WMOro NPOBEAEHHA, WO CNpuUAE PO3BMTKY MOTMBALIi, 3auikaBnaeHOCTi Ta OaKaHHA
€KCNepuMMeHTYBaTK, MPOBOAMTM CAaMOCTIMHI [OCNIAMKEHHA B ranysi NpUPOAHMYMX HayK. Komn'toTepHe MoAe/toBaHHA €
BA)K/IMBOIO CK/IAA0BOIO OCBITHLOTO Npouecy. BUkopuncTaHHA 3acobis iHGopmMaLiiHUX TEXHONOTi Mae 6e33anepeyHo NO3UTUBHMUIA
BMNJ/IMB Ha NPOL,EC HaBYaHHA e B TOMY BUNAAKY, KoM byae AoTpumyBaTUCA BanaHC MixK peanbHUM Ta BipTyaNbHUM. He MOXKHa
nepeobTAXKyBaTU OYAb-AKMIA BMA, HABYANIbHOI AiANbHOCTI: YPOK, CAaMOCTilHY, AOMALUHIO YX TPpynoBy poboTy Komn'toTepHUMU
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TexHonoriamu. MpoTe, KoAn peanbHUI eKCNepUMEHT HEMOXKINBUI (H-4, BiACYTHE 061alHAHHA), TO BipTyaibHUI EKCNEepUMEHT 3
BMKOPUCTAHHAM KOMMN'IOTEPHOrO MOAENIOBAHHSA € HE3aMiHHUM. Kpim TOro, y BUMTENA PO3LUMPIOIOTHCA MOXKAUBOCTI ANA YCNiWHOT
opraHisauii camocTilHOoi iHanBigYyaNnbHOI po60TK 3 di3nKK. 30Kpema, MO3UTUBHUI BMNIMB HA PO3BUTOK Mi3HaBaNbHUX 34i6HOCTEN
YYHiB Ma€ cMcTema iHAMBIAYaNbHMX 3aBAaHb HA 6a3i KOMN'IOTEPHUX MOAENEN.

Mpo 3pocTaHHA piBHA 3aLiKaBAeHOCTI NpeAMeTOM CBiAYUTb MO3UTUBHA AMHAMIKa YCNIWHOCTI Y4HiB, AKi B CBOIl
iHOMBIAYaNbHI PO6OTI BUKOPUCTOBYBANM KOMN'IOTEPHI MogeNi.

BUCHOBKMU TA NEPCNEKTUBU NOAANBLUUX AOCNIAXEHDb

1. AHani3 aKTyanbHWUX [OCNIAMKEHb [AAE MOMKAMBICTb 3pPO6OMTM BUCHOBOK, WO KOMM'IOTEPHI MOAEeni CnpuAloTb
dbopMyBaHHIO Ni3HaBa/bHUX 34i6HOCTEN, AOCNIOHULBKUX YMiHb, KPalLOMy PO3YMiHHIO @i3MYHUX NPOLLECIB, MOCUNEHHIO
MiXKNpeaMeTHNUX 3B’A3KiB Ta GOPMYBAHHIO KNHOYOBUX KOMNETEHTHOCTEN, @ Came: MaTeMATUYHOI; iIHPpopMaLiiHO-KOMYHIKaLMHOT;
KOMMNETEHTHOCTI Y ray3i NPUPOAHMYNX HAYK, TEXHIKW | TEXHONOTIN.

2. IHTepakTMBHI KoMn'toTepHi Mogeni pobaaTb NPOLEC HaBYaHHA HAaCUYEHIWMM, LiKaBilWMM Ta ypi3HOMAHITHIOE 10oro,
AKTUBI3Y€E HAaBYaANbHO-Ni3HABa/IbHY AiA/IbHICTb Y4YHIB.

3. BMKOPWUCTaHHA KOMMN'IOTEPHUX MOAeNeN [,03BONAE yUHAM ByTn 6esnocepesHiM aKTUBHUM YYaCHUKOM eKCMepUMEHTY
Ta AOTPMMYBATMCA IHAUBIAYANbHOT TPAEKTOPII.

4. BWKOPWCTAHHA KoMN'lOTEPHUX MoAeniel y HaB4yaJbHOMY MPOLECI CNPUAE 3POCTAHHIO PiBHA YCMIWHOCTI HaBiTb
HalNacMUBHILWMX YYHiB (4,0BEAEHO EKCNEePUMEHTANbHO).

MOIMBOCTi BUKOPUCTAHHA KOMN' IOTEPHUX MOAENI0BaHb, 30Kpema Phet-cumynsauin, Ha ypoKax avcumniii npupoaHuyo-
MaTEMATUYHOrO LMKAY, We He NOBHOK MipOK AOCAIAMEHI, TOMYy MepCrnekTUBM HalMX NoAanbWMX PO3BiAOK BOHAYaemo y
[OCNIAXKEHHI BUKOPUCTAHHA ANHAMIYHUX mogenel Ha 1abopaTopHMx poboTax Ta Mif Yac y4HIBCbKMX HAYKOBUX A0CAIAXKEHD (Npy
nigroTosLi A0 HanucaHHA MAHIBCbKUMX Ta iHLWIKMX HAYKOBUX POBIT).
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USE OF COMPUTER MODELS DURING INDIVIDUAL WORK OF PHYSICAL STUDENTS
Olga Slobodyanyk
Institute of Information Technologies and Learning Tools of the NAES of Ukraine

Abstract.

Formulation of the problem. The analysis of the results of external independent evaluation in recent years from the disciplines of the natural and
mathematical cycle, in particular in physics, showed that the system of education needs dramatic changes. Rethinking requires not
only the methodology of teaching natural sciences and mathematics, but also the means, methods and forms of teaching. The main
objective of our study was to test the effectiveness of using computer models (such as Phet simulations) when working individually
in physics.

Materials and methods. Methods of the analysis of pedagogical, methodological literature and dissertation research were used in the research
process; the results of domestic and foreign experience on the use of computer models in the lessons of the disciplines of natural
science were summarized. The system of individual tasks using computer models in physics was tested. Methods of comparative
analysis of student performance were used.

Results. Having analyzed the pedagogical experience of using computer models in the science and mathematics cycle, we can conclude that
students are better able to perceive and absorb information if its presentation is enhanced by the visual picture. Dynamic computer
models have been found to be useful for checking homework, explaining new and consolidating learned material, as homework, or
for individual work, and play a special role during a demonstration experiment or lab. Particularly relevant are models where real

122



®I3UKO-MATEMATUYHA OCBITA ($MO) Bunyck 4(22), 2019

physical experimentation is not possible. Examples of individual tasks are divided into three levels of difficulty. In the sequential
implementation of the students learn the material gradually from the simplest to the most complex, without losing the logical chain.
Performing such tasks contributes to a better assimilation of theoretical material. Attention is drawn to the fact that when performing
these tasks, students first formulate a hypothesis and then test it on a computer model.

Conclusions. The study found that the use of computer models as a means of teaching physics lessons and afternoons has an undeniably positive
impact on the learning process and the level of students' cognitive activity. However, it is important to keep a balance between the

real and the computer (virtual) experiment. The efficiency of using computer models in the individual work of physics students is
proved.

Keywords: Computer Models (Simulations), Physics, General Secondary Education, Individual Work, Individual Tasks.
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