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MOJAENb BUKOPUCTAHHA CUCTEMU KOMI’IOTEPHOTO MOZAE/NIIOBAHHA AN1A ®OPMYBAHHA KOMMETEHTHOCTEM YYHIB
3 NPUPOAHUYO-MATEMATUYHUX NPEOMETIB

AHOTALIA

PopmynioeaHHA npobaemu. BidcymHicme memoduvHozo 3abesnedyeHHs, HU3bKul pieeHb 06i3HaHOCMi e4yumesnie wj000 iCHyr4UX
eheKmuBHUX mexHO02ili HABYAHHA MAKUX, AK KOMI tomepHe MOOet08AHHA He 0a€E 3Mo2u yYHAM hopmysamu iHOUBIOyanbHY
mpaekmopito  po3sumky | opmysamu KomMrnemeHmMHocmi 3 MpupodHUYo-mamemamuy4Hoi ocsimu. Le wopiyHo
nidmeepoHCyeEMbCA AHAAIMUYHUMU 38iMAMU YKPAiHCbKO20 UeHMpY OyiHI08AHHA AKOCMI 0C8iMU, 30Kpema OnpusntoOHIMbCA
pe3ynbmamu 308HiWHb020 HE3A1EeHHO20 OYiHIOBAHHSA YYHI8 3 MPUPOOHUHO-MamemMamu4HuUX npeomemie.

Mamepiaau i memodu. Y npouyeci 00cniOHeHHA BUKOPUCMOBYBAAUCL MemoOu aHAnMi3y neddzoziyHoi, memoduyHoi nimepamypu i
ducepmayiliHux 0ocnidxceHs; 30ilicHI08aN0CA Y3a2anbHEHHSA pe3yabmamis 8im4yu3HAHo20 i 3apybixcHo2o doceidy; meopemuyHe
MOOesIH08AHHSA MPOYECY BUKOPUCMAHHA cuCmemu KoM tomepHo20 MoOes1t08aHHSA 017 hopMy8aHHA KomnemeHmHocmel y4His;
cucmemHuli aHanizy 0518 8U3HAYEHHA CMPYKMYPHUX eemMeHmie Mmooesi cucmemu KOMI’tomepHo20 MOOento8aHHS.

Pesynomamu. O6rpyHmosaHo i po3pobseHo modesnb BUKOPUCMAHHA cucmemu Komn’'tomepHo20 MOoOesto8aHHA 048 (HOpMy8aHHA
KomnemeHmHocmedl y4Hie 3 npupodHU4o-mamemamuyHux npedmemis. [Jo ocobausocmeli yiei modeni moxcHa sioHecmu ii
BUKOPUCMAHHA HA 3acadax OUMUHOUEHMPUCbKO20, cucmemHoz2o, OifnbHicHo2o, OdugepeHyiliosaHozo nidxodie 3 memotro
popmysaHHa KomnemeHmHocmeli y4Hie 3 MPUPOOHUYO-MameMamuyHUX npeomemis. Baxausum pe3ynbmamom 00CniOHeHHs
€ 06rpyHmysaHHA: Kpumepiie dobopy CKMoo (sapiamueHicms, docmynHicms, iHCMpyMeHmManbHicme, iHmMepakmusHicme,
iHMyimueHicme, KomnaeKcHicmb, HAOYHICMb OaHUX, HayKosicme moodenell, He3anexcHicmes, peanicmu4Hicms); gpopm i Memodie
3acmocysaHHa CKMod 8 oc8imHboMy npoyeci, BUOKPeMeHHs acrekmy 3acmocy8aHHA Ni3HaeanbHUX 3a80aHb (00CMIOHUYbKUX,
meopyud, NpuKAadHux) 017 hopmy8aHHA KomnemeHmHocmel y4Hie; 06rpyHmMye8aHHA MAKux popm OUYiHIOBAHHSA AK pedreKcis,
opmyroye oyiHIBAHHS, MNiOCYyMKo8e OUiHIOBAHHSA.

BucHoeKu. Cucmemu KOMM'lomepHO20 MOOEBAHHA CMAloMb aaAbMePHAMUBO 38UYAliHUM MAsMIOHKAM Y 1aneposux mnidpy4HuUKax i
naakamam. ImimayiliHi npoyecu, iHmepakmueHi enpasu piaHUx munis, aHimayitiHuli cynpoeio, hopmyroye ouiH8aHHA darme
MOMC/IUBICMb KOXCHOMY YYHIO (hopMysamu KommnemeHmHocmi i niaHasamu ceim 3 3axornsaeHHAM. BukopucmaHHa CKMoo
ypi3HOMaHIMHIoe npoyec 3006ymms ocsimu, 003804€ nepelimu 8i0 nNacusHUx 00 aKMueHuUx memodie HaBYAHHA, AKMUBI3ye
HABYAMbHO-Mi3HABAsbHY QifibHICMb Y4HIi8, 00380/8€ CMBOPUMU iHOUBIOYas1bHY MPAEKMOPI0 PO38UMKY 018 KOXHO20 YYHA Y
npoyeci 8ug4eHHs MPUPOOHUYO-MAMeMamu4HuUx npedMmemis.

Modanbwozo 06rpyHMysaHHA nompebye po3pobaeHHA MemoouvHUX pekomeHAayili wyodo 3acmocysaHHa CKMoo 8 ocaimHbomy
MPOYECi, W0 Cay2y8amumMymb HayKO80-MemoOUYHUM 3a6e3nevyeHHAM opMy8aHHA KomrnemeHmHocmel y4YHie 3 npupodHUYO-
MamemamuyHux npeomemis.

K/TKDYOBI C/IOBA: cucmema Komi’tomepHo20 modesntosaHHs; CKMod; modesntosaHHs; 3aKAadu 3a2aabHOI cepedHboi oceimu; npupodHU4o-
MamemamuyHa oceima; KomrnemeHmHicme,; Mi3Has8as1bHi 3a800HHA.

BCTYN

MocraHoBKa npo6nemu. Y biniit KHM3i HauioHaNbHOT OCBITU YKpaiHW 3a3HauyeHo, WO, yXKe 3'ABMBCA HOBWUI Hanpam
OiANbHOCTI — po3pobneHHs IKT HaBYaHHA i NPOrpaMHO-METOANYHUX HaBYa/IbHUX KOMMAEKCIB, WO 6a3yloTbCA Ha LUMPOKOMY
3aCTOCYBaAHHi iIHTEPAKTUBHUX METO/AiB HaBYaHHA, My/IbTUMEZiiHMX 3acobiB i BipTyasIbHUX NeaaroriyHMX TEXHOOTIN, AKi Aa0Tb
3MOry CYTTEBO MNiABULLMUTU piBEHb METOAMYHOro 3abesneyeHHA OCBITHbOrO MpPoLECy, BiAKPMBAIOTL HOBI MOX/AMBOCTI ANA
NiABULLEHHA AKOCTI OCBiTU. TOMy iHpOpMaTM3aL,ia | Komn'loTepm3aLia € O4HUM i3 HAWBAXKAUBILIMX | BOAHOYAC HAUCKNAAHILLNX
Cy4acHWX 3aBaaHb ranysi ocsitv (Kpemenb, 2009).

3MiHM B OCBITi 06YyMOBNEHI 3ara/ibHUM PiBHEM PO3BMTKY CyCiNibCTBa; POPMYBaHHAM HOBOI reHepaLii toael, aKi XUByTb B
cepenoBuLLi, HacMyeHomy UndpoBUMM 3acobamu; NOABOKD HOBUX TEXHOJOTIN, WO NOTPebytoTb NOCTIMHOMO AOCTYNY A0 Mepexi
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IHTEepHEeT. TexHONOriYHI 3MiHW, WO BigdyAMCcsa y popMyBaHHI OCBITHLOTO cepefoBULLA 3aK1a4iB 3ara/ibHOI cepesHbol OCBITU, Aanun
MOX/IMBICTb YUNTENAM HAAABATM YYHAM NPUKNAAN | 3pa3KM NOLLYKOBOI, TBOPYOI AiA/IbHOCTI, Mi3HaBa/IbHi 3aBAAHHA 3 BUKOPUCTAHHA
IKT, 30kpema cuctem Komn’toTepHoro mogentoBaHHa (CKMog) (/inteuHoBa, 2018; MiHuyk&J/InteBuHoBa&bypos, 2017).

BiacyTHicTb MeToamMyHOro 3abe3neyeHHs, HU3bKUI piBeHb 06i3HAHOCTI BUMTENIB LWLOAO iCHYOUNX ePEeKTUBHMX TEXHOOTIN
HaBYaHHA TaKMX, AK KOMN'lOTEPHE MOZE/NOBAHHA He AA€ 3MOMM y4HAM GOpMyBaTW iHAMBIAYyaNbHY TPAEKTOPIO PO3BUTKY i
dbopmMyBaTM KOMMETEHTHOCTI 3 NPUPOLHUYO-MATEMATMYHOI OcBiTM (/luTBMHOBa, 2018). Lle wWopiyHO niaTBEPAKYETLCA
QHaNITUYHMMM 3BiITamMM YKPAiHCbKOTO LLeHTPY OLiHIOBaHHA AKOCTI OCBITU, 30KpPeMa ONMpPUAOAHIOIOTLCA Pe3ybTaTh 30BHILLHbOTO
HE3aNeXHOro OLiHIOBAaHHA YYHIB 3 MPUPOAHNYO-MATEMATUYHMX NPeaMEeTIB.

AHani3 akTyanbHUX AOCNIAMKEHDb. [MTaHHA ePEeKTUBHOCTI BUKOPUCTAHHA KOMN'IOTEPHOTO MOAENIOBAHHA B OCBITHbOMY
npoueci AocnigKyBanuca NPOTArOM OCTaHHIX POKiB B poboTax BITYM3HAHWUX BYeHUX. OAHUM i3 OCHOBHWMX MUTaHb ANA
BNPOBaAKEHHA KOMMN'IOTEPHOr0 MOZEe/ItoBaHHA B OCBITHIM npouec 6yno obrpyHTyBaHHA npobnemu GopmyBaHHA CUCTEMM
BiAKPUTOI OCBITW, BUKOPUCTAHHA IHHOBALLIMHUX CepeaoBULL, HAaBYAHHA — KOMN IOTEPHO-OPIEHTOBAHMX | MOBINIbHWUX, €IEKTPOHHUX
OCBITHiX irpOBMX pecypciB Ta imiTaLiiHux mogenei (Bukos, 2009).

Y poboTi «3acTocyBaHHA irpoBMX CUMyNATOpPIB Yy GopmyBaHHI NPodecitHUX KOMNETEHTHOCTEN MaByYTHIX iHXKeHepis-
NPOrpamicTiB» BYEHUM MPOAHaNi30BaHO HMU3KY CyYaCHUX irPOBUX CUMYNATOPIB. BUAineHo KpuTepii Ta NoKasHUKM A060py irpoBux
CUMYNATOPIB: ANAAKTUYHMIA (BiANOBIAHICTD TeEMaM Ta KOMMNETEHTHOCTAM; PeaniCTUYHICTb; B3aEMOZiA 3 iHWMMKW PONsMY;
MOMBICTb aHani3y pe3ynbTaTiB Ta NOMMUIOK; afanTUBHICTb PiBHA CKNAAHOCTI; MNiATPUMKA Pi3HWUX CLEeHapiiB); GyHKLiOHaNbHNUIA
(3pyyHicTb iHTEpdeicy; 3axonounii irpoBuii nmpouec; 6e3KOWTOBHICTb; MYAbTUNAEEP; TPa 3i LITYYHUM iHTENEKTOM;
6araToMOBHICTb); TEXHONOTYHUIA (KpOCnAaTGOPMEHiCTb; MPOCTOTa HaANAWTYBaHHA; CYMICHICTb 3 MOBINbHMMM NPUCTPOAMM)
(KoHuepaiino, 2018).

0.C. AHTOHIOK Yy pob0oTi «BMKOpPUCTaHHA MPOrpamHo-iMiTaLiMHUX KOMNAEKCIB AK 3acobiB popmMyBaHHA E€KOHOMIYHMX
KOMNETEHTHOCTEM CTYAEHTIB TeXHIYHWX cneujanbHocTen» OOFpyHTYBaB Ta pPO3po6MB aBTOPCbKY MOAENb BUKOPWUCTAHHA
NpPorpaMHo-iMiTaLLimHNUX KOMMNEKCiB, NPeACTaBUB 3arasibHy CTPYKTYPY METOAMKM iX BUKOPUCTAHHA; OnucaB pi3Hi dopmu Ta
METOAM BUKOPUCTAHHA NPOrpamHo-iMiTaLiMHMX KOMNAEKCIB B OCBITHbOMY npoueci (AHTOHIOK, 2018).

Y poboTi «MeToaMKa BUKOPUCTaHHA Komn'toTepHoro 3D nNpoekTyBaHHA Y HaBYaHHi MailbyTHix ¢daxiBuis 3 AusaliHy»
BYEHWIA 0BIPyHTYBAB eTanu 03HANOMIEHHSA Ta 0BOIOAHHA 3acobamum IKT, Lo BKNIOYAIOTb: y3araibHEHO-0rNA40BUI (Nnepeabayae
TeopeTUYHE 03HAMOMIEHHA 3 OCHOBHUM yHKLiOHanom 3acobis IKT, MOXXAMBOCTAMM Ta 0COBNMBOCTAMM, PiIBHEM 3aCTOCYBAHHA
cepen npodecioHanis), NpakTUYHO-OrNAZ0BUI (Nepegbayae TeopeTUYHe O3HANOMJIEHHS 3 MPaAKTUYHUM  OBMeKeHUM
OBO/IOAIHHAM) Ta NPaKTUYHE 3aCTOCYBaHHA ANA BUKOHAHHA HaBYa/IbHWX 3aBAaHb (Nnepesbayae KOPOTKUI TEOPETUYHUIA OrNsAL Ta
po3LMpeHe NPAKTUYHE 3aCTOCYBAHHA B XO4j BUKOHAHHA LMKAY NPaKTUYHMX Ta 1abOpaTOPHUX 3aBAaHb). BUeHW TaKOXK 3a3HAYaE,
o Ana epeKTUBHOro HaBYaHHA 3a/IMLWAETLCA HEOBXiAHICTb 3aCTOCYBaHHA KOMMNIEKCHOTO BUKOPUCTaHHA 3acobis IKT, cepea AaKkmx
efleKTpoHHa nowTa, 610r, «BipTyasbHa AOLWKa», couianbHi mepexi, odicHi nporpamu Ta gopaTkuy, rpadiyHi pegakTopu, 3D-
pepakTopu (BopuceHKo, 2018). Pe3ynbTaT HayKOBOrO MOLYKY BYEHOTO LOAO0 3aCTOCYBaHHA KOMN'IOTEPHOTO MOAENIOBAHHSA B
OCBITHbOMY MpPOLLECi MOXHa iHTerpyBaTu Ha Pi3HMX PiBHAX OCBITW, 30KPEeMa B 3aKnafax 3arajibHoi cepefHboi OCBiTU Ha ypoOKax
TPYAO0BOrO HaBYAHHA.

MUTaHHA KOMN'IOTEPHOrO MOAE/IOBAHHA Ta 3aCTOCYBaHHA Mepexi IHTepHeT ANA AOCNIAKEHHA MNMPUPOSHUX ABULL,
nigHimanoca cnispobiTHUKaMM IHCTUTYTY iHGOPMALINHWUX TexHonoril i 3acobiB HaB4aHHA HAMH YKpaiHu. Mpyna focnigHukis
06rpyHTYBasia OCHOBHI MPUHLMNM i NigX0AN BUKOPUCTAHHA |HTEPHET-TEXHOOTIN B LWKIZIBHOMY eKCNepuMeHTi Nif Yac BUBYEHHSA
Kypcy $isnKu. BoHn goBenu, Wo a1s 3acTocyBaHHA KOMN' IOTEPHOTO MOAENOBaHHA MatoTb OYyTU BU3HAYeHi KOHKPETHI HaBYa/bHi
Lini. 3a BUCHOBKaMM BYEHMX iHHOBAL,iNHI NiAXOAN B HABYAHHI CMOHYKAaTMMYTb YYHIB 10 MOLWYKY NPUYNHHO-HACNIAKOBUX 3B'A3KIB,
[,0MNOMaraTMMyTb OTPUMaHI 3HAHHA | A0CBIA, 3a1y4UTH A0 3406yTTA HOBMX 3HaHb, CMIBCTABNIEHHA LIUX 3HAHb 3 OTOYYHOYMM CBITOM
(*yr&Cokonok&emeHTieBcbka&CnoboaaHnk&Cokonos, 2014).

B YHiBepcuterti imeHi M.M. [paromaHoBa AOCNILHUKN BCTAHOBWUM, WO 3aCBOEHHA 3HAHb YYHAMM BifbyBaeTbcA BinbL
edeKTMBHO B npoLieci AifsnbHOCTI. Tako AiANbHICTIO MOXKe ByTh po3pobka Komn'toTepHux mogenei GisnuHux asui,. Mpu ubomy
npouec nobyaoBM KOMN'tOTePHOT MOZeNi MOXKHA OpraHi3yBaTi 3 NOCTYNOBMM i YCKNaAHEHHAM «Bif NPOCTOro A0 CKNafHOro»
(MaTBinuyk&CeprieHko&Moanacos, 2008).

Y HaykoBo-gocnigHomy iHCTUTYTY iMmeHi BelumaHa (I3painb) AOCNIAHWMKM NPUALWAM BUCHOBKY, WO BWKOPUCTAHHA
KOMN'IOTEPHOrO MOAENIOBAHHA B OCBITHbOMY MPOLLECi, CNPUAE PO3BUTKY IHTENEKTYaNIbHUX YMiHb YYHIB, TMBOKOMY PO3YMiHHIO
npupogHux npouecis, GopmyBaHHIO AOCNIAHULBKMX HAaBUYOK | BMiHb, MOrANBNEHHIO 3HaHb 3 iIHGOPMATUUYHUX, MaTEMATUYHUX Ta
bi3MYHMX ANCLUMNAIH, YAOCKOHANEHHIO HaBUYOK poboTu B LMdppoBomMy cepeaosulyi (XasiHa, 2010).

3a3HauYMMO, LLLO NUTAHHA BUKOPUCTAHHA KOMMN IOTEPHUX MOAE/Ne B OCBITHbOMY NpoLLeci pO3BMBANOCA i JOCNIAKYBaNOCA
BYEHMMM 3@ TAaKMMM HaNPAMKaMW: 3aCBOEHHA 6a30BMX NpeaMeTiB Ha 3acafax BUMKOPWUCTAHHA iMiTauiMHOro mMoAentoBaHHA
(MaBneHko, 2011); BMKOPUCTaHHA iMiTaUiHOrO MoAeNtoBaHHA B OCBiTHbOoMy npoueci (Pageesa, 2013); nocuneHHs
MiXancuMnaiHapHUX 38°A3Kis (MAcTKoBCbKa, 2014); NiaBULLEHHA iHTepecy Y4HIiB A0 HaBYaHHA Ha 3acaZlaX BUKOPMCTAHHSA irpoBOro
mogaentoBaHHa (MpokoneHko, 2014); BUKOPUCTAHHA eNeKTPOHHMX OCBITHIX irpoBux pecypcis (MenbHuK, 2016; Pubanko, 2016);
BMKOPUCTAHHA cMCTEM KoMN'toTepHOi MmaTemaTukn GeoGebra 3 meToto aKTUBI3aLil 4OCNIAHWUUBKOI AiANbHOCTI y4HIB (Tpnb’tokK,
2017); akTuBi3auin nisHaBaabHOI AifsabHOCTI yuHiB (ChoboaaHumk, 2018).

Merta crartri. 3 ornagy Ha Ue MeTol CTaTTi € OOFPYHTYBaHHA MoOAeni BUKOPWUCTAHHA CUCTEMWM KOMM'HOTEPHOTO
MOZEe/It0BaHHA B CUCTEMI 3arasibHOT cepefHboi OCBITU ANA POPMYBaHHA KOMNETEHTHOCTEN YYHIB 3 NPUPOAHUYO-MATEMATUYHUX
npegmeris.

METOAUN AOCNIAXKEHHA

Y npoueci AoCNiAKEHHSA BUKOPUCTOBYBA/IMCb METOAM aHasi3y NeaaroriyHoi i MeTOAUYHOT NiTepaTypu M gucepTalinHux
[OCNIAMXKEHb; 34iACHIOBANOCA y3arasibHEHHA pe3ynbTaTiB BiTYM3HAHOrO i 3apybiKHOro [0CBi4Y; TEOpeTUYHE MOLEeNtOBAHHA
BMKOPUCTAHHA CUCTEMW KOMM'IOTEPHOTO MOAENOBaHHA A1A GOPMYyBaHHA KOMMNETEHTHOCTEM YYHIB; CUCTEMHUI aHanisy ans
BM3HAYEHHA CTPYKTYPHUX ENEMEHTIB MOAENI CUCTEMM KOMN'IOTEPHOTO MOAEN0BaHHA. Lie AocniaKeHHA BUKOHYBANOCA B pamKax

109



PHYSICAL & MATHEMATICAL EDUCATION issue 1(19), 2019

HayKoBO-AOCNigHOT pobotn «Cuctema KOMMN'IOTEPHOrO  MOAENIOBAHHA  Mi3HaBa/lbHMX 3aBAaHb AnA  GopmyBaHHA
KOMMNETEHTHOCTEN YYHIB 3 NPUPOAHNYO-MaTEMATUUYHUX NpeameTis» (HOP Ne0118U003160).

PE3Y/ZIbTATU AOCNIAXEHHA

B ymoBax CTaHOB/EHHS | PO3BUTKY BUCOKOTEXHO/IOTYHOIO iHPOPMALLIMHOTO CycninbCTBa B YKPaiHi BUHUKAE HEOBXigHICTb
NiABULLEHHA AKOCTI Ta NPIOPUTETHOCTI LWKINbHOI NPUPOAHNYO-MATEMATUYHOI OCBITU, BKAKOYEHHA MPUPOAHUYO-MATEMATUYHUX
npegMeTiB 4,0 HaBYabHUX MJIAHIB YCiX PiBHIB OCBITK, NONIMWEHHA NPUPOAHNYO-MATEMATUYHOI NiATOTOBKM YUHIB.

MeToto NpPUPOAHMYO-MaTEMATUYHOI OCBITU € OBOIOAHHA Cy6’€EKTaMM HaBYaIbHOTO NPOLLECY 3HAHHAMM 3 AUCLMUMNIIH, AKI
XapaKTepHi A4 LbOro HaMpPAMKY, YMIHHAMM Ta HaBMYKaMKM 3 METO NOAAJbLIONO X BUKOPUCTAHHA Y XKUTTEBIN i npodeciliHin
nianbHocTi. CbOrofHi oaHe 3 OCHOBHMX 3aBAaHb MPUPOAHUYO-MATEMATUYHOI OCBITM € GOPMYBAHHA Y MONOAOIO NOKONIHHA
LinicHoro npupogHuYo-HayKkoBoro ceitornaay (KoxaHoscbKa, 2015).

Po3pi3HAIOTb 3aranbHy Ta cnewianbHy NPUPOAHUYO-MATEMATUYHY OCBITY. 3arasibHa — 3abe3neyye 3aCBOEHHA CYKYNHOCTI
3HaHb 3 OCHOB NPUPOAHMYO-MATEMATUYHUX AUCUMNIH, AKI HEOBXiAHI KOXKHIN NtoAUHI He3anexHo Big, it npodecii. CneujanbHa —
CUCTEMATM30BaHI 3HAHHA | NPAKTUYHI HABMYKM 3 NPUPOAHNYMX Ta MAaTEMATUYHUX HAYK HaAAlOTbCA B paMmKax 3406yTTa MaibyTHLOT
npodecii. 3aranbHa NPUPOAHUYO-MATEMATMYHA OCBITA HAZAETbCA 3aK/JafaMu 3arafbHOI cepeAHbOi OCBITW, cneuianbHa —
3abe3neyyeTbca B cepenoBuLLi 3aKnaais BuLLoi ocsitv (Kanpos, 1965).

HWHI BMKNMKAE 3aHEMOKOEHHA HeraTMBHa TEHAEHLUA, LWOAO 3HUMEHHA 3arajbHOro PiBHA MiArOTOBKM BUMYCKHWKIB
3aK/1aAiB 3aranbHOI cepeAHbOi OCBITM, 30KpPEMa LWOAO0 IXHbOr0 PO3yMiHHA MPUPOAHMX ABUL, i NPOLLECiB, BOMIOAIHHA 3HAHHAMM
HeobXiAHUMU ANA NPAKTUYHOIO 3aCTOCYBaHHA Y NPOLEC BUPILEHHA XUTTEBUX Npobaem. B yuHiB cnocTepiraeTbes BiACYTHICTb
LiNicHOro ysBAEHHA NPO MNPUMPOAY CBIiTY, WO NIATBEPAXKYE HM3bKY CHOPMOBAHY KOMMETEHTHICTb YYHIB 3 MPUPOAHUYO-
MaTeMaTUYHUX NpegMeTiB.

3 MeTOolo NOAINWEeHHA cUTyalii i NiABULLLEHHAM PiBHA KOMMETEHTHOCTI YYHIB 3 NPUPOAHNYO-MAaTEMATUYHUX NpegMeTiB
NPOMNOHYETLCA MOAE/Nb BUKOPUCTAHHA CUCTEMU KOMMN'IOTEPHOIO MOAE/OBAaHHA Ta MisHaBa/ibHUX 33aBAaHb B CUCTEMI 3arasibHOi
cepeaHboi ocBiTK (puc. 1).

KOHLUEMNTYANBHO-UINLOBWUA
MeTa: POpMyBAHHA KOMNETEHTHOCTI YYHIB 3 NPUPOOHWYO-MAaTEMaTUYHKX NPpeOMeTIE Ha 3acagax
BUKOPUCTaHHA CKMon

NPMHLUMMKN: 3MICT: naxogu:
BIOKPWTOI OCBITW, NegaroriyHor lnep#aBHi cTaHAapTH, NPOrpamMu, Kypcu 3a OWTUHOLEHTPMCEKMIA,
AOUINBHOCTI, MOBINBHOCTI, BWBOPOM, PakyNbTaTMEM, NPOrpamu CHCTEMHKIA, AIANBHICHWA,
nisHaHHA 3aknafie NosawkinbHOT OCBITH audrepeHUifosaHniA
¥

OPTAHISALUWHO-METOOWYHUA

KPWUTEPII OOBOPY CKMoa: HayKOBICTh,
IHTEPAKTHBHICTE, IHTYITMBHICTL, IHCTPYMEHTANbHICTb,
KOMMNMNEKCHICTE, BARIATHMEHICTL, peaniCTUYHICTE,
OOCTYNHICTL, HE3aNeXHICTh Big OC, HAOYHICTE JAHWMX

SACTOCYBAHHA: nig yac ypoky. Ha
hakyNbTATUBHWMX 3aHATTAX, MO YaC BUKOHAHHA
OoMALIHEOT pOBOTH, ¥ NO3aYPodHIl poGoTi

METOOWYHI PEKOMEHOALIN W 000 BUKOPWCTAHHA

CHMof, po3pofneHHs | BUKOPMCTAHHA MiSHABANBHUX ETALIMAEORY. SgEninatln s aHssnoacicin s

HOBOIS MaTepiany, 3akpinneHHs

3as0aHb
AIANBHICHO-TEXHOMONYHWA < y
SBACOBW HABYAHHA: mepexa IHTepHeT, DOPMW HABYAHHA: nekuii, npeseHTauii, natopaTopHi
KOMMHOTERM, MyNETHMMELIAHI 3acobk, Google Apps, poGOTH, MPaKTHUYHI poDOTH, NPAKTUEYMW, MiHI-NPOEKTH,
Office 365 camMocTifiHa pofoTa
1 1
Yenka, OLABS, SHSU, Stratum, BuEOHaHHA
MOZAIK, PhET, CK-12, 1] CKMog nizHaganbHUX | OocnigHWubki [+ Teopdi | MNpuknagHi
GeoGebra, Desmos zaefaHHA
METOOW HABYAHHA: 4acTKOBO-NOLWYKOBKIA, ETANMA
NOWYKOBMA, MNOACHKBANLHO-INNKOCTPATHMEHKMA, 5 BMKOHAHHA |—— | IHcTRyEUii
NpoGneMHKA 3ABNAHL
KOHTPOMNBbHO-OUIHKOBANBHWK
: ] N ®opmyroue R MinCyMKOBHME | PiBHiI HaB4anbHUX AOCATHEHb:
edonekcia OLHIOBAHHS KOHTPOMD ——>| No4aTKOBMIA, CEpeAHIi, A0CTATHIR,
BHCOKWIA
PE3YINbTAT: cthopMOBaAHA KOMNTETEHTHICTE Y4YHIB 3 NpURPOOHMYO-MATEMATUYHUX NPpOMETIE HA 3acagax

EMKORMCTaHHA CKMog

Puc. 1. Mogenb BUKOPUCTaHHA CUCTEMM KOMN'IOTEPHOrO MOAENIOBaHHA ANA GOPMYyBaHHA KOMNETEHTHOCTe! YUHiB
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[onoBHa mMmeTa HOBOI YKPAIHCHKOI LWKOAN — cHOpMyBaTU KOMMETEHTHOrO BUMYCKHWUKA, KU Byae 34aTHUM 3acToCyBaTH
OTPVMMaHi 3HAHHA Yy KUTTi, HAaCMYeHOMY UMPPOBMMM 3ac0BaMmM KOMYHIKaL,ii, ynpaBaiHHA, OTPMMaHHSA OCBiTW, BeAeHHA bi3Hecy.
BianoBigHO A0 NocTaBNeHOT MeTU 34iMCHI0ETbCA pedOpPMyBaHHA 3arasibHOI cepeHboi OCBITU 3 ypaxyBaHHAM NoTpeb undposoro
cycninbctBa. Cepeg notpeb uMdpoBOro cycninbCTBa cyb’eKTU OCBITHLOTO NpPOLLECY 3aliMaloTb NPOBiAHE MicLe — 3pocTaloTb
BMMOTIUN A0 Nefaroris, 30Kpema A0 ix LMdpoBOi KOMMNETEHTHOCTI.

Y €BponenchbKin cTpyKTypi uMdpoBoi KomneTeHTHocTi negaroriB (DigCompEdu) geTanisyeTbca HayKoBO OBrpyHTOBaHa
CTPYKTYPA, WO PO3’ACHIOE 3HAYEHHA KKOMNETEHTHUI Y UMD POBIN chepi», 30KpeMa KOMNETEHTHOCTI YUYHIB BU3HaY€eHi AK HaCcKpi3Hi
i npeameTHi. Po3BUTOK LMPOBOI KOMMNETEHTHOCTI YYHA CMNPAMOBAHO 33 TaKMMM HanpAMKamu: iHGOpMaLiiHa rPamMoTHICTb,
poboTa 3 pJaHMMK, KOMYHIKaLif, BMKOPWUCTAHHA €NEeKTPOHHOTO KOHTEHTY, BiANOBiIAANbHICTb, PO3B’A3aHHA npobiem
(https://ec.europa.eu/jrc/en/digcompedu).

Takui nipxig 0o dopmyBaHHA LMPOBOI KOMMNETEHTHOCTI YYHIB AaCTb MOM/MBICTb LWUMPOKO BMPOBAZKYBATU B CUCTEMY
OCBiTM TexHonorii nos’asaHi 3 BuKopucTaHHAM CKMoga, wo cnpuatume edekTMBHOMY GOPMYBaHHIO NPEeAMETHUX
KOMMETEHTHOCTEN YYHIB, 30KpemMa 3 NPUPOAHNYO-MATEMATUYHUX NPEAMETIB.

BuKkopucTtaHHa CKMog Ha npeameTtax NpUpoagHUY0-MaTeMaTUUYHOTO LMKNY MA€E 34iMCHIOBAaTUCA Ha NPUHLMNAX:

8i0KpumMoi oceimu — cucTema KOMM'IOTEPHOTO MOAENIOBAHHA MA€ OyTW BiZAKPUTOK ANSA BCIX YYaCHUKIB OCBITHbOro
npouecy (y4HiB, negaroris). Ha ii BUKOpUCTaHHA He BN/IMBatOTb cMMNaTii abo HaBNaKuW, aHTMNATIi, BAACHUI HACTPIl UM CTaH;

MOobinbHOCMIi — AOCTYN A0 CUCTEMMU KOMMN'IOTEPHOr0 MOAENOBAHHA MAE 34iMCHIOETbCA Byab-ae | byab-Konu;

nedazoziyHoi AoyinbHOCMi — BUKOPUCTAHHA CUCTEMMU KOMM IOTEPHOIO MOZE/NIOBAHHA Ma€E BigNoBigaTh Linam ypoKy abo
OCBIiTHbOTO NpoLecy;

Mi3HAHHA, WO € METOLO/ONIEI B 06rPYHTYBAHHI HAaByTTA YYHAMM 3HAHb Nif Yac BUKOPUCTAHHA CUCTEMM KOMMN IOTEPHOIO
MOZENOBaHHA. Y LeHTPi AOCNiAKYBAHMX CUCTEM KOMN'IOTEPHOIO MOAENIOBAHHSA 3HAXOANUTLCA YYEHb AK YeH couiymy, cyb'eKT,
MOBHa ocoba.

Y npoueci BukopuctaHHa CKMog, yumteni matoTb 3aCTOCOBYBATM HU3KY NiAX0AiB, 30Kpema:

OuMuHoueHmMpuUcbKUli — CNPsAMOBYBaTM OCBITHI MNpoOLEeC Ha PO3BUMTOK OCOBUCTOCTI Y4YHA, 3aKNAAEHUX MPUPOAOID
064apyBaHb, 1Oro NisHaBasIbHOI A4iANbHOCTI, LLLO € OCHOBONO/IOXHUM GaKTOPOM Yy PO3BUTKY KOTHITUBHUX 34i6HOCTEN ocobucTocTi;

cucmemHuli — BU3HAYaTWM HABYaAHHA AK LECnpAMOBaHY TBOPYY AiA/IbHICTb YYHA, PO3rNAAaTH 3B'A3KM MiX MeTolo,
3aBAaHHAMM, 3MiCTOM, GOpMaMn, METOAAMMN HAaBYAHHSA Y B3aEMOAIT KOMMNOHEHTIB NeAaroriyHoro npouecy;

difnbHicHUl — cNPAMOBYBATU OpraHis3aL,ito 4iANbHOCTI yYHA Ha BUKopucTaHHAM CKMog, BUKOPUCTaHHA AKOT aKTUBI3yBano
6 ioro nisHaBaNbHY AiANbHICTb, CNiZIKYBaHHA Ta MPOLLECU CAMOPO3BUTKY;

dugpepeHuyiliosaHuli — nonarae y 3abesnedyeHHi npaB o06gapoBaHMX AiTel Ta Aiteil 3 pisHUMM YHKLUiOHaNbHUMU
0OMEKEHHAMM Ha OTPMMaHHA [OCTYNy A0 AKICHUX OCBITHIX NOCAYr, 30KpemMa A0 34iWCHEHHs iHAMBIAYaNbHOI OCBITHbLOI
LiANbHOCTI.

3micT HaB4YaNbHOro MaTepiany MA€E BiANOBIAATM [Aep)KAaBHMM CTaHZAPTam, Mporpamam, Kypcam 3a BMOBOpoOM,
baKynbTaTMBAM, NPOrpamam 3ak/i1aAiB NO3aLWKiNbHOI OCBITM. 3a3HAYMMO, LLLO NUTAHHA iHTerpaLii LMPPOBOro KOHTEHTY, 30KpemMa
CKMoga, B OCBiTHI npouec A0 KiHUA He BW3HAYeHO HOPMATUBHUMMK AOKymeHTamu. Llle M pgoci BigcyTHi opraHisauinHi Ta
MeTOAMYHI OCBITHI CK/MaZl0Bi, AIK OT: BUKOPUCTAHHA LMbpoBUX NabopaTopili, eNeKTPOHHMX OCBITHIX PecypciB, eNeKTPOHHUX
niapYyYHUKIB, KOMN'IOTEPHUX MOoAenei, Wwo noTpebye moaepHi3aLii HaBYanbHUX (OCBITHIX) Nporpam.

HWHi icHYe HU3Ka cucTeM KOMN'lOTEPHOro MOZENOBAHHA, WO MPOMNOHYETbCA BUPOOHMKAMM ANA 33CTOCYBaHHA B
OCBiTHbOMY npoueci, 6inbwor mipoto 3apybixHi (Yenka (www.yenka.com), Olabs (http://www.olabs.edu.in), Stratum
(http://www.stratum.ac.ru), Mozaik (www.mozaweb.com), Phet (ttps://phet.colorado.edu), CK-12 (https://www.ck12.org),
GeoGebra (https://www.geogebra.org), Desmos (https://www.desmos.com/)). Yuntenam 6axaHo 34iACHIOBATU KPUTUUHUIA
Biabip TakMx pecypcis.

MponoHyemo KpuTepii fobopy cucTem KOMMN'IOTEPHOrO MOAENIOBAHHA, BUKOPUCTAHHA AKUX CNPAMOBYETbCA Ha
bOopMyBaHHA NPUPOAHNYO-MATEMATUYHMX KOMMETEHTHOCTEN YYHIB:

BapiamusHicms — nepenbayeHO MOMKIMBICTb GOpPMyNtOBaTM i BMpilyBaTM 3aBAAHHA AEKiNIbKOX BapiaHTIB Ta piBHIB
CKMaZHOCTI.

JocmynHicms — pocTyn Ao KoMn'toTepHOT Moaeni MoxKe 34iMcHIoBaTUCA Byab-ae i byab-Konu.

IHcmpymeHmaneHicmes — MatoTb ULMPPOBUI IHCTPYMEHTapPI ANA NPOBeAEHHA HU3KWU BUMIPIOBAHD.

IHmepakmueHicme — 3MiHM NeBHUX NapamMeTpiB NPU3BOAATL A0 3MiH B CUCTEMI KOMN'IOTEPHOTO MOAE/IOBAHHA.

IHmyimusHicme — KepyBaHHA He MNOTpebye [AOKNALHMX MOKPOKOBMX IHCTPYKLIM KOPWUCTYBaHHA abo nepeapbavae
MiHIManbHI IHCTPYKLUIT i cynposia.

KomninekcHicmo — BUpileHHA/L0CNIAXEHHA He oAHiel npobaemun/3a4aui, a KOMNIEKC Pi3HMX 3aBAaHb.

HaouyHicme 0aHux — BOyA0BaHi aHimaLiliHi dparmeHTu, rpadikv i giarpamu, Wo intocTpytoT Nepebir ABMLLY i TpoLeciB.

Haykosicme modeneli — BifobpaXkae peanbHW CBIT, BIANOBIAAE NPUPOSHUYMM 33aKOHAM, MPALOE HA «TPAHUYHUX»
BMMagKax.

He3anexcHicmb Bif, onepauiiHoi cuctemu i NpUCTpoto - Nepernag, i ynpasniHHA Ha pisHMX undpposux npuctposx (MK,
MO6inbHUX TenedoHax, NAaHLWeTax) 3 PisHUMK onepaLiiHUMKU CUCTEMaMM.

PeasnicmuyHicme — HabNMXKEHe [0 PeasibHOrO XKUTTA YYHIB, IX OTOYEHHS.

BnposaaykeHHAa CKMog B OCBiTHilM Mpouec Mae NigAKpinABaTUCA METOAMYHUMM MaATepianamu, AKi LONOMOXKYTb BUUTENIO
OTPMMATH BiANOBIAb HA 3ara/ibHi METOAMYHI 11 OpraHi3auiiHi NUTaHHA.

[o opraHisauiiHnx 3axo4iB BUKOPUCTAHHA CUCTEMM KOMN'IOTEPHOIo MOZEe/It0BaHHA NOTPIOHO BiAHECTU BU3HAYEHHSA Yacy
il BUKOPUCTAHHA: Nif 4ac ypoKy, Ha GaKy/bTaTUBHUX 3aHATTAX, Mif YaCc BMKOHAaHHA AOMalLHbOi poboTn abo BMKOpUCTaTU B
no3aypouHiit 4ianbHOCTI (Ha rypTKax, nig Yac niaroToBKkM PobiT Ha KOHKYpPC Masioi akagemii HayK ToLwo).

EdeKTUBHICTb BUKOPUCTAHHA LMPPOBOro KOHTEHTY 3a/1EXKUTb Bif, MaCTEPHOCTI BUMTENA iHTErpyBaTU MOTO B KOHKPETHWUI
eTan ypoky: nig Yyac akTyanisauii 3HaHb, NOACHEHHA HOBOrO MaTtepiany abo 3aKpinaeHHs.

Takox Tpeba 3BepHyTH yBary Ha A06ip popm HaBYaHHA y4HiB 3 BUKOpUCTaHHAM CKMoga. Lle moxyTb 6yTh TpaguuiliHi
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dopmu: nekuji, npeseHTaLii, 1abopaTopHi i NPaKTUYHI pO6OTH, MPAKTUKYMU, MiHi-NPOEKTHN, CaMOCTiliHa poboTa y4HiB. Ae MOXKHa
opraHi3yBaTu i HOBITHI dopmu, HanpuKknag docaidHUYbKa cmaHyia (disuka, 6ionoria) — NpauloloTb FPYNU YUHIB, pe3ynbTaTy i
BMCHOBKM 3aMUCyOTb Y CNiIbHUI 3BIT (JOKYMEHT) NOTiM iae 06roBopeHHs, NOPiBHAHHSA i y3aranbHeHHA abo ci1idcmeo eedymeo
3Ha8yi (Ximia) — rpynu yuHiB pobaaTb NPUNYLLEHHS i LWYKAIOTb WAAXM BUPILLEHHA Npobiemun, NPOBOAATb eKCNepuMeHT NoTiM nae
npeseHTaL,ia pe3ynbTaTis i 06roBopeHHs.

OCKiNbKu OCHOBHUI GOKYC MM POOUMO Ha PO3BUTOK Ni3HABA/bHUX 34i6HOCTEN YYHIB, TOMY NPOEKTYBAHHA Ni3HaBabHUX
3aBAaHb, BU3HAYEHHA eTanu iXx BMKOHaHHA, Po3pobKa iHCTPYKLIiM, CTaloTb BAXK/JMBOK CKAafoBol BrpoBasxeHHA CKMog B
OCBITHil1 Npouec (/lnTenHoBa, 2018).

MepeBary nisHaBaNbHUM 3aBAAHHAM MW ByAemo Bia4aBaTVM TaKMM, AIKi MOXHA peanisyBaTM Ha PiBHi HaBYa/NbHOMO
33HATTA: YPOKY, AOMALWHbBOIO 3aBAAHHA, MPAKTUYHOT po60TH abo HaBYAIbHOTO NPOEKTY. BUSHAYMMO OCHOBHI PiBHi Ni3HAaBaNbHUX
3aBAaHb 32 XapaKTepPOM MUC/IEHHA YYHA:

00CniOHUYbKe — OpraHisal,ina Ta 34iiCHEHHS AOCNIAKEeHHS Npobiemy Ha 3acafax HaBYaHHS;

meopye — y3araibHeHHA JaHMX Ta PO3po6Ka BAAaCHUX Mogenei, po3s’askKis;

NpUKAaOHe — 3acTOCYBaHHA aKTya/lbHMX 3HaHb, YMiHb i KOMNETEHTHOCTEN ANA BUPILEHHA HaB4Ya/ibHOI abo KUTTEBOT
npobaemu.

Bak/IMBOro 3HaueHHs HabyBa€e NPOEKTYBaHHI Ni3HABa/IbHUX 3aBAaHb | TEXHO/IOFIA X 3aCTOCYBaHHSA B OCBITHbOMY NPOLLECi.
Llelt acnekT geTanbHO BUCBIT/NIEHO B Npaui (/IuTBuHoBa, 2018)

3ynnuHMMOCA LWe Ha TaKoMy eTani YpoKy AK nigBeaeHHA NigCyMKiB. HMHI y LLbOMY NpoLEeci akTUBHY y4acTb MOXYTb B3ATU
YYHi. M1 NponoHYyeEMO BUUTENAM 3acTOCOBYBaTH pedaekcito. Pednekcis — ue camoaHanis (bycen, 2005).

Pednekcito KnacnoikytoTb i 3a PyHKLiIOHaNbHUM 3MiCTOM:

pedaeKcia Hacmpor Ta eMOLIMHOro CTaHy — BMKOPMCTOBYETbCA Ha MOYaTKy YPOKY i B KiHUi AiSNbHOCTI yyHiB AnA
nepeBipKK iX EMOLLIMHOTO CTaHy;

pednekcis digneHOCMi — BUKOPUCTOBYETHLCA A1 OCMUCIEHHA cNocobiB Ta Npuiiomm poboTn 3 HaBYA/IbHUM MaTepiaiom,
NOLUYKY pPaLioHabHUX BaPiaHTIB;

pecpaeKcisa 3micmy Ha84an6HO20 Mamepiasy — BUKOPUCTOBYETLCA AN BUABAEHHA PiBHA YCBILOMNEHHSA 3MiCTY, BUBYEHOTO
Ha ypou,i (OpbaH-/lembpuk, 2005).

[JopeyHumu ana nigsefeHHs NiACYyMKiB ByAyTb KapTKW, HANPUKAAZ, i3 306parkeHHAM eMOLiHMX 0611y (cmaiinnku). Abo
HUW3Ka Npuitomis:

«Pomaluka Bayma» — wicTb 3anmTaHb po3pobneHmx Ha 3acafax TaKCOHOMIs Bayma (3HaHHA, PO3yMiHHSA, 3aCTOCYBaHHA,
aHani3 CMHTE3, OLiHIOBaHHA);

«PunbaubKa CiTKa» — y4Hi BUNUCYOTb BJACTMBOCTI BUBYEHOTO 06’€KTa B Tabanuto;

«[lepeBo npunyLieHb» — KOPiHHA/riNoTesa, riAku/Wnaxmu po3s’as3aHHaA, ctosbyp/pesynbTatiT.Ag.

PedneKkcnBHa KOHTPO/IbHO-OLIHOYHA AiANbHICTb MPU OpraHisaLii HaBYaIbHOTO NPOLECY BaXKAMBA, OCKIZIbKM He TiIbKK
aHanisye pesynbTaTv poboTH y4HiB, ane M cam npouec poboTu, Wo y CBOO Yepry, nepeabayae BKAOYEHHA KOXKHOIO y4YHA y
B3aEMOKOHTPO/Ib | B3aEMOOLiHIOBaHHA (TuxoHeHKo, 2016).

MNiaBUWMTM ePEKTUBHICTb KOHTPOJIIO Ta OLIHIOBAHHA 3HaHb YYHIB MOXHA 3a 40NOMOrY GOPMYHOYOTO OLLiHIOBAHHA.

dopmytoye OLiHIOBaHHA 3aCTOCOBYETLCA BUMTENAMU ANA OTPUMAHHA AQHWUX WOAO NOTOYHOrO CTaHy 3aCBOEHHA 3HaHb
YYHAMM KOHKPETHOI TEMM | BUSHAYEHHA HAaUBAMKUYMX KPOKIB LLLOAO iX NOKPALLEHHS.

0Oco611BOCTi GOPMYIOYOTO OLHIOBAHHA NOMAMAIOTL B TOMY, LLLO OLHIOETbCA POBOTA YUYHA Y [OCATHEHHSA LjiNei HaBYaHHA,
a He MOro ocobuCTiCTb; MPOMOHYETLCA YITKMI aNrOPUTM BU3HAYEHHA OLIHKKM, 3PO3YMINMIA Y4YHIO; yBara akLEHTYETbCA Ha
nepcoHanbHOMY MPOrpeci y4HA, a He Ha OLLiHL.

dopmu nposefeHHA GOPMYIOYOro OLHIOBAHHA YYHIB MPOMOHYIOTLCA TaKi: pedneKCUBHI TeXHIKM (CUrHanu pyKoto,
KapTOYKamm) ana 3’ACyBaHHA | BUABMEHHAM CKNAAHMX NUTaHb; YTOYHIOOYI MUTAHHA; aHANITUYHI NUTAHHA; MiHi-TecTu; nepesipKa
TBOPYMX POBIT 3 METOI BUABIEHHA NOMUIOK TOLLO.

MifcymKoBe OLHIOBaHHA 3aCTOCOBYETbCA ANA BM3HAYEHHA AKOCTI 3aCBOEHHA YYHAMM HaBYa/JbHOrO Matepiany 3a
KOHKPETHO TEMOIO.

MoroAXyemoca 3 AYMKOI HAYKOBLLIB AKi 3a3HaYatoTb, WO iIHCTPYMeHTamu dikcaLiii oLiHIOBaHHA HaBYaIbHUX AOCATHEHb
YYHiIB MOXKe 6yTn ocobuctuii npodinb KomneTeHLild, ocobucte BipTyasnbHe nopTdosio, cTpec-TecT BipTya/sbHOro cBiTy abo
umdpoBoi moaeni.

3 MeTOol 330X04YEeHHA Ta MOTUBYBAHHA YYHIB A0 HaBYa/IbHO-Mi3HABa/IbHOI AiA/IbHOCTI 3aCTOCOBYIOTbCA 3MarasbHi irpoBi
mogeni (revimidikauia), cuctemmn ynpaBnaiHHA penyTauiiHUM KaniTanom, NPeBeHTUMBHE YMpaBAiHHA pe3yabTaTom (cucTemu
NPOrHO3yBaHHA LOCATHEHD), irPOBi aganTUBHI MOAENI, CUCTEMN MOHITOPUHIY CTaHy (WO BiACTEXKYIOTb €EMOLLIMHWIA CTaH YYHIB).
(Minyyk&Cokontok, 2018).

OCHOBHMMM OYHKLIAMU KOHTPOJIIO HABYa/lbHUX [AOCATHEHb YYHIB €: MOTMBALiMHA, AiarHOCTyBa/sbHA, KOPUTyBaNbHa,
NPOrHOCTUYHA, NepeBipoYHa, PO3BMBabHA, BUXOBHA.

OUiHIOBAHHA HaBYaNbHUX AOCATHEHb YYHIB Ma€ 3filcHioBaTMCA BignosiaHo Ao Hakasy MOH Ykpainu Big 13.04.2011
Ne 329 «[Mpo 3aTBepAkeHHA KpnTepiiB ouiHIOBaHHA HaBYaIbHUX AOCATHEHb YUYHIB (BUXOBAHLLiB) y CMCTEMi 3araibHOT  cepeaHboil
OCBITM» 33 AKUM KpUTEpii BU3HAYAIOTb 3arajibHi NigXoAn A0 BU3HAYEHHSA PiBHA HAaBYaNbHWUX AOCATHEHb Y4YHIB BiAMoOBigHO A0
3HaHb, YMiHb i HABUYOK YYHIB Ta BU3HAYAOTbCA NOKA3HUKOM OLiHKM B 6anax. OCHOBHUMU KPUTEPIAMM OLLIHIOBAHHA HaBYaIbHUX
[OCATHEeHb YYHIB €: cUCMemMamuyHicme (3aCBOEHHA HaBYasbHOrO maTepiany B MOro NOriYHIl nocnigoBHOCTI); mosHoma (obcar
3HAHb NPO KiNbKICHI Ta AKICHI XapaKTepUCTUKKN 06’eKTy); MiyHicmb (6€3NOMMUNKOBICTb BiATBOPEHHSA i 36epexKeHHs B Nam'aTi yyYHaA
BMBYEHOTO MaTepiany); onepamusHicme (YyMiHHS yYHS 3aCTOCOBYBaTU 3HAHHA NPO 06’EKT Y TUMOBUX YMOBaX); 2HyYKicmb (YMiHHA
YYHS BUKOPUCTOBYBATU 3HAHHA NPO 06’€KT Y HETUMOBUX YMOBaX).

KpuTtepii peanisyloTbcs B HOpMax 4YOTUPLOX PIBHIB AOCATHEHb: MOYATKOBWUMN, CepepHi, [OCTaTHIM, BUCOKWUN. [Mpu
BM3HAYeHHi pPiBHA HaBYa/NbHWUX [OCATHEHb YYHIB BPAXOBYIOTbCA: XapaKTEepPUCTUKKU BiANOBiAl (MpPaBWMAbLHICTb, NOriYHICTb,
06rpYHTOBaAHICTb, LiNICHICTb); AKICTb 3HaHb; CHOPMOBAHICTb 3ara/ibHOHaBYa/bHUX Ta MPEAMETHUX YMiHb | HaBMYOK; PiBEHb
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BOJIOZHHA PO3YMOBMMM OMNepaLisMu: BMiHHA aHani3yBaTW, CUHTE3YBaTH, NOPiIBHIOBATH, KNacndikyBaTH, y3araibHOBATH, POOUTK
BMCHOBKM TOLLLO; BMiHHA BUABAATU Npobaemn Ta po3s'a3yBaTtH ix, YopMyntoBaTH rinoTesn; CamocTilHICTb OLiHHMX CYOMKeHb.

3acTocyBaHHA HoBITHbOI CKMog cnpuaTMme SK aKTUBI3aLil HaBYa/NbHOI AiANbHOCTI y4YHiB, TakK i GOpMyBaHHIO iX
KOMneTeHTHoCTel. BignoBigHO 40 3aKoHy NpPO OCBITY KomMrnemeHMHICmb - guMHaMiyHa KombiHauia 3HaHb, YMiHb, HaBUYOK,
CNocobiB MUCNEHHA, NOrNAAIB, LiHHOCTEMN, IHLIMX 0COBUCTUX AKOCTEN, WO BU3HAYAE 34aTHICTb Cyb’eKTa yCnilHO couianizyBaTuncs
i 34iCHIOBATN HaBYabHY AiANbHICTb. TOMY yci 3a3HayYeHi 3axoam CnpuATUMYTb GOPMYBaHHIO | PO3BUTKY KOMMETEHTHOCTI YUHIB 3
NPUPOAHNYO-MaTEMATUYHUX NPeSMETIB.

OBIrOBOPEHHA

O6i3HaHicTb BUnTENiB WOoA0 HanBHMX CKMog ay:Ke Hu3bKa (/lutBnHoBa, 2018). Tomy, BUHMKAE noTpeba B iHGOpMyBaHHI
i HaBYaHHI BUMTENiB-NPEgMETHUKIB BUKOpUCTaHHIO CKMog B OCBITHbOMY MPOLEC: Nig Yac ypoKy, B opraHisaLii poboTu yuHiB i3
3acobamu iHGOpPMaLiiHO-KOMYHIKaL,inHUX TEXHOOTI B MO3aypOYHMiA Yac (Ha $aKyAbTaTMBaX i TypTKa), y 34iMCHEHHI KOHTPO/IO
BMKOHAHHA Mi3HaBa/IbHWX 3aBAaHb Ta CAMOCTIliHOT poboTH.

BnpoBagkeHHa mogeni BukopuctaHHsa CKMog, B cucTemy 3aranbHoi cepegHboi 0CBiTM NOTPebye yA0CKOHANEHHA 3MICTY i
BKNIOYEHHSA A0 Nporpamu nigsuLLeHHaA KBanidikauii Ta niarotoskn mabyTHiX BUMTENIB TAKMX TEM, AK: MOHATTA NPO KOMN'tOTEPHE
MOJeNoBaHHA, €NeKTPOHHI OCBITHI pecypcu, CTPYKTypa Ni3HaBa/IbHOTO 3aBAaHHA, 3aCTOCYBaHHA moaeni BukopuctaHHa CKMog,
L1191 HAaBYAHHSA YYHIB NPUPOAHNYO-MATEMATUYHUM NpegMeTam, poboTa 3 MepeskeBMMM NPorpamamMmm 418 OpraHisavii onuTyBaHHA
Ta KOHTPOJIIO 3HaHb Y4YHIB.

OCHOBHMMM HanpAmamn GopmyBaHHA KOMNETEHTHOCTI MalbyTHbOTO BUNTENS NPUPOAHNYO-MATEMATUYHUX NPESMETIB 3
BMKOPUCTAHHA CUCTEMM KOMN'IOTEPHOrO MOZE/NOBaHHA, AK CKNaZoBOI NpodeciiHoi NiarotoBkun €: ¢popmyBaHHA OCBITHHOIO
cepefoBuLLA; OpraHisaLiiHi acnekT BUKopucTaHHA CKMog,; BUKOPUCTaHHA MyNbTUMEZLINHOrO KOMNEKCY A1A po60TH 3 Knacom;
TEOPETUYHI 3acay PO3BUTKY CUCTEM KOMM'IOTEPHOrO MOAENIOBAHHA; TEOPETUKO-MeTOAMYHI 3acaAn MNPOEeKTyBaHHA i
BMKOPWCTaHHSA Mi3HaBa/IbHUX 3aBAaHb ANA Pi3HUX BIKOBMX KaTeropii; popmu peanisauii CKMog, B ocBiTHbOMY npoueci; metoam
HaBYaHHA YYHiB 3 BMKOpMCTaHHAM CKMog; opraHisauiiHO-MeToAMYHI acnekTn po3pobKu ypoKy 3 BMKopucTaHHAM CKMoga,
€N1eKTPOHHMX OCBITHIX pecypciB; BipTya/ibHUIA KabiHeT BuUMTeNs (XMapo-OpiEHTOBAHI TEXHOAOTIi); MOHITOPUHT PiBHA HaBYaNbHMX
[OCATHEHb YYHIB; OLLIHIOBaHHSA YPOKY 3 BUKopUcTaHHAM CKMog; ouiHioBaHHA AKOCTI Ta A06ip KOMM'OTEPHUX MOAEeNen.

Lli HanpAMKK NigroToBKM MatoTb OYTW BK/IOYEHI 40 HaBYa/bHMUX MJAHIB 3aKNadiB BULWOI OCBITM, WO 3A4iACHIOTbL
niAroToBKY MalbyTHIX BUUTENIB NPUPOLSHNYO-MATEMATUYHUX NPEAMETIB.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAKEHHA

CucteMn KOMN'IOTEPHOIO MOAE/IOBAHHA CTAlOTb a/IbTEPHATMBOK 3BMYAMHUM Ma/OHKaM Yy ManepoBux NigpyvyHUKax i
nnakatam. IMiTauiiHi npouecu, iHTEPAKTMBHI BNpaBM Pi3HUX TUNIB, aHIMaLiMHWI cynposia, ¢opmyroue OLiHIOBAHHA Aal0Tb
MOMKMBICTb KOXKHOMY Y4HIO GOPMYBATU KOMMETEHTHOCTI i Ni3HAaBATW CBIT 3 3aXOMN/IEHHAM.

BukopucTtaHHAa CKMog, ypisHOMaHITHIOE npouec 3406yTTA OCBITU, AO3BONAE NEPENTH B, NACUBHUX 4,0 AKTUBHUX METOAIB
HaBYaHHA, aKTUBI3y€ HaBYa/IbHO-Ni3HABaJIbHY AiANbHICTb YYHIB, AO3BONAE CTBOPUTU iHAMBIAYyaNbHY TPAEKTOPIIO PO3BUTKY ANA
KOXXHOTO YYHA Yy NPOLECi BUBYEHHA NPUPOLHUYO-MAaTEMATUYHNX NPELMETIB.

AHani3 HayKoBMX Npalb A3aB MOMAUBICTb 3pOOUTU BUCHOBOK, WO KOMMN'OTEPHE MOAENIOBAHHA CNPUAE PO3BUTKY
iHTENeKTYaNbHUX YMiHb, TIMBOKOMY PO3YMIHHIO NpPOLECIB, WO MOoAentoTbca; GOPMYBaAHHIO AOCAIAHULBKUX YMiHb,
NnornnbaeHHIo 3HaHb | BMiHb 3 iHGOPMaTUUHMX, QI3UUYHMX, XIMiYHMX, BIONOTIYHMX Ta MAaTEMATUYHUX AUCLMNAIH, YAOCKOHANEHHIO
HaBUYOK poboTn 3 CKMog, OTpMMaHHIO HOBMX 3HaHb Ha 3acafax Aif/IbHICHOro niaxoay.

BunTenb-npeamMeTHUK, AK KOOPAMHATOP LbOro PO3BUTKY, MA€E BOIOAITM HOBITHIMU TEXHONOTIAMM HaBYaHHA Ha 3acagax
BMKOPUCTAHHA iHPOPMaALMHO-KOMYHIKALIMHUX TEeXHONOriNn. YA0CKOHaNeHHA CcuUcTeMM NIArOTOBKM MaMbyTHiX BuYMTENiB-
npeaMeTHUKIB NoTpebye He TinbKM 63a30BOro 3HAHHA MPO KOMN'OTEPHY TexHiKy, a W HoBi nigxogn GopmyBaHHA OCBITHLOTO
cepenoBuLLa, BUKOPUCTaHHA HOBITHIX TEXHO/OTI HaBYaHHA, 30kpema CKMoga,

3 BMK/IAZEHOTO BULLE MOXKHA 3pOOUTU BUCHOBKM, LLO OCOBAMBOCTAMU Moaeni BuKopucTaHHs CKMog, €: dopmyBaHHA
KOMMNETEHTHOCTEM YYHIB 3 MPUPOAHUYO-MATEMATUUYHMX NPEeAMETIB AK LNICHOT BiAKPMTOI, AMHAMIYHOI CUCTEMMU; 3L4iNCHEHHSA
iHHOBALMHOro OCBITHLOIO NPOLLECY B YMOBAX AMHAMIYHUX TEXHOOTYHUX 3MiH; 3abe3neyeHHs KoopAMHaL,i iHAMBIAyanbHOrO
PO3BUTKY KOXKHOTO Y4HA A/1A YCMilWHOI peanisaujii KoMneTeHTHICHOro nigxoay; GOpMyBaHHA YAB/MEHHS YYHIB MpPO Li/ICHICTb
KapTuHK ceiTy. CKMog, cTae 3acobom focnigKeHHn NPoLEecis i ABMLL *KMBOI Ta HEXMBOI Npupoau. Komn'toTepHe MoaeNtoBaHHsA
TaKMX NpoLECiB cnpuATUME PO3PO06aEHHIO CMCTEMM Mi3HABa/IbHWX 3aBAAHb A/1A YYHIB Ha 3acaax HayKOBOCTI, AOCTYNHOCTI Ta
HAOYHOCTI. 3aCTOCYBaHHA CUMCTEMM Mi3HaBa/IbHUX 3aBAaHb GopmMyBaTUME B Y4HIB NpeAMETHi KOMMNETEHTHOCTI, YABAEHHA MNpo
OTOUYOUYMIA CBIiT | B3AaEMO3B’A3KM B MPUPOLI.

Moaanbworo ob6rpyHTYBaHHA NOTPebye po3pobneHHs MeTOAMYHUX peKomeHAalin woao 3actocyBaHHA CKMopg B
OCBITHBOMY MpPOULECi, WO CAYryBaTUMyTb HAayKOBO-MeTOAMYHUM 3abe3neyeHHAM HaBYaHHA YYHIB NpegMeTiB NpUpPoOAHUYO-
MaTeMaTUYHOTO LIUKAY.
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THE MODEL OF THE USE OF COMPUTER MODELING SYSTEM FOR FORMATION COMPETENCES
OF NATURAL AND MATHEMATICAL SUBJECT STUDENTS
Svitlana Lytvynova
Institute of Information Technologies and Learning Tools of National Academy of Education Sciences of Ukraine

Abstract.

Problem formation. Lack of methodical support, low level of teachers' awareness of existing effective teaching technologies such as computer
modeling does not allow students to form their own individual trajectory for development as well as their competence in natural and
mathematical education. This is annually confirmed by the analytical reports of the Ukrainian center for education quality
assessment, in particular, the results of external independent assessment of students studying natural -mathematical sciences which
are published.

Materials and methods. Methods of pedagogical and methodical literature analysis as well as dissertation project analysis were used in the scope
of this research; the generalization of domestic and foreign experience results was carried out; theoretical modeling of the use of the
computer modeling system for the development of students' competences; as well as system analysis to determine the structural
elements of the model of computer modeling system.

Research results. The model of use of the computer modeling system for developing students' competences in natural and mathematical subjects
has been developed. The peculiarities of this model include its use on the basis of child-centric, systemic, activity, differentiated
approaches with the purpose of forming natural and mathematical subject students’ competences. An important result of the study
is the justification of: CMODS selection criteria (variability, accessibility, tooling, interactivity, intuition, complexity, data visuality,
scientific ground of models, independence, realism); forms and methods of applying CMODS in the educational process, allocating
the aspect of cognitive tasks application (research, creative, applied) for the students competences formation; the justification of
such forms of evaluation as reflection, formative evaluation, final evaluation.

Conclusions. Computer modeling systems become an alternative to conventional drawings in paper course books and posters. Imitation processes,
interactive exercises of various types, animation support as well as formative assessment give each student the opportunity of
developing competence and exploring the world with enthusiasm. The use of CMODS diversifies the process of obtaining knowledge,
allows transfer from passive to active teaching methods, activates educational and cognitive activity of students, as well as the
creation of an individual trajectory for development for each student in the process of studying natural and mathematical subjects.
The development of methodical recommendations on the use of CMODS in the educational process requires further justification; the
methodical recommendations will serve as a scientific and methodical support for the formation of competences of students studying
natural and mathematical subjects.

Key words: computer simulation system; CMODS; modeling; secondary schools; natural and mathematical education; competence; cognitive
tasks.
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