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PIBUKO-MATEMATHUYHI HAYKH

Anamenko A.M.
3aCmMyYNHUK OUPEKMopa 3 HAGYALLHO-8UXO6HOT pobomu,
guUmMeNb MAmeMamuxyu ma Qisuxu,
Hosonpaszvxuii aiyett Ne 1 Hosonpasvroi cenuwnoi paou

BITPOBA/IKEHHSA STEM-OCBITHU
HA YPOKAX MATEMATHUKH

CrocTepiraroud 3a CTPIMKHM PO3BUTKOM TEXHOJIOT1H, Ba)KKO TIepe0auunTH,
SKUM Oy[Ie CBiT, HaBiTh, B HeJalleKOMy MaiOyTHhOMY. UM 3maTHa cydacHa
HIKOJIa MIATOTYBAaTH IIKOJISIPIB 10 ONAaHyBaHHsI CIICI[iaIbHOCTEH Mail0y THHOTO,
amanranii g0 IMBUAKUX 3MiH? BIAMOBIAAI0O Ta JOINOMOIOK MOXKE CTaTH
STEAM-ocsira.

Brposamkenass STEAM-ocBiTH Ii¢ IHHOBAaLIWHHA IIISX Y BUBYCHHI
Matematuku. Enementu STEAM-ocBiTH MOKHA BUKOPHCTOBYBATH Ha YpOKaxX
MaTeMaTHK{ IIiJl 4Yac pO3B’A3yBaHHSA 3a7ad, B TPOEKTHIH poboTi Ta
no3aypoy4Hiil misuibHOCTI. L{e MOXXyTh OyTH 3aadi PO apXiTeKTypHI CIIOPYAX
Ta MaM'TKU PIIHOTO MICTa, CBiTY; 3a7a4i 0i0JOTIYHOTO0, XIMIYHOTO, (hI3UTHOTO
Ta reorpadigHOTO 3MICTY.

OpmHuM 13 HanPsAMIB IHHOBALIHHOTO PO3BUTKY MPHUPOAHUIO-MATEMATHIHOT
ocBitH € cuctema HaBuaHHs STEM, 3aBlsiku kil y4Hi PO3BHBAIOTh JIOTTYHE
MHUCIICHHS, HAayKOBY Ta TEXHIYHY TpPaMOTHICTb, BYAThCS BHPIIIyBaTH
[TOCTAaBJICHI 3a/1a4i, CTAal0Th HOBATOPAMH, BUHAXIIHUKAMHU.

STEM HaB4aHHS J03BOJIUTH 3MIIIHUTH Ta BUPILIMTH HAWOLIBII aKTyallbHi
npoOiemu Maii0y THHOTO 3aBJISIKH 5 IHHOBALIIsM, c(hOPMY€E HAaBHUKH Y IIKOJISIPIB
KUTH B peaJlbHOMY IIBHAKO3MIHHOMY CBITi, BUaCHO pearyBaTH Ha 3MiHH,
KPUTHUYHO MHCIIUTH Ta CTaTH PO3BUHEHOIO TBOPYOIO OCOOUCTICTIO.

Ypoku 3a STEM-TexHONOTi€R0 MO3BONSIOTH HE TUTBKA BHUBYATH
TEOPETHYHHUHA MaTepiaj, aje 1 3aKkpilulioBaTH 3HAHHSA 3a JOIOMOTOIO
MOXIJIUBOCTEH MPAaKTHYHOTO 3aCTOCYBaHHS pI3HOMA@HITHUX 3aBIaHb, SKi
MOXyTb OYTH HACTUIbKM IiKaBi, MO0 iX TPYAHICTb HE BHKJIHKATUME
HENPUHHATTS Y YYHIB. YCIHIITHE IPOBEICHHS IHTETPOBAHUX YPOKIB 3aJICKUTh
BiJl [TPaBWJILHOT'O BUOOPY CHUCTEMH 3a/1a4 /ISl PO3B’sI3yBaHHS Ha HUX.
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Ha ypokax maremaTuku, Bxe y 5 Kiaci, I1iJ] 4ac BUBYECHHS] TEM MHOXKEHHS
HATYpaJbHHX YHCENT Ta MHOXCHHS JECATKOBUX IPOOIB JErKO MOSCHUTH Ta
NPaKTUYHO TIEPEBIPUTH YMOBY PIBHOBAaru BaXkens, MOSACHUTH NPHHIMI HOTO
pobOTH, a TaKoX IOCHIAMTH BJIACTUBOCTI XOpJ KOJa, IO IMEPETHHAIOTHCS.
3HaxoauTu 100yTOK 6€3 3MiCTOBHOTO HaBaHTAXKEHHS HE € JOIITEHIM.

Hanpuknan, Ha ypoli MareMaTHKM B 5 Kiaci I Yac BHBYCHHS TEMH
«IlIkanm» MOXHAa 3aIpOIIOHYBATH YUHSIM CTBOPUTH MEH3YPKY 3 IJIACTHKOBOI'O
CTaKaH4HKa.

[lepermnatoun mamip, MOXKHa YTBOPIOBATH BiOpi3KM, KyTH Ta iHIII
reoMeTpuuHi ¢irypu. SIKimo ydHi Kijnbka pa3iB HEperHHAHHSAM OTPUMAIOTh
KyTH, 10 YTBOPIOIOTHCS B pa3i MEpeTHHY IBOX MPSMHX CIYHOKO, TO Kpalie
3pO3yMiIOTh CYTHICTB 1 BIIACTHBOCTI TaKHUX KYTiB.

KyTn Mo>xHa yTBOPHUTH 32 JOIOMOTOI0 KOJILOPOBOTO CKOTUY Ha MapTi i mij
gac poOOTH B Ipymnax, y4HsM OyJie 1ikaBO 3HAXOAUTH Pi3HI KyTH, aHAJIOT19HO
3a JOTTIOMOT OO Bi/IPi3KiB HAIIICATH CBOE iM's, a TIOTIM BHMIPATH BCi KyTH. IM's
TAaKOXX MOXKHA HE NHCATH, a MPOKJIEITH NEKOPATUBHUM CKOTYEM, JITH Bij
TaKOTO B 3aXBari.

BUKOpHCTOBYIOYH KapTOH, Y4HI JIETKO MOXYTb 3pPOOMTH 3 PO3TOPTOK
MPOCTOPOBi (PirypH i, BiAMOBITHO, JOCIIAUTH X BIACTUBOCTI.
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{06 kpaiie po3pi3HITH Ta YSBISATH KyTH MDK €JIeMEHTaMH IMipamilu,
MOJKHa 3allpoIIOHyBaTH Y4YHSIM OOMOTaTH BIAMOBIAHI KyTH Ha KapKacHIid
MOJIC)Ii HUITKAMH Pi3HUX KOJBOPIB.

[Tig wac BUBYEHHS cTepeoMeTpii abo TeM Jie BUBUAIOTHCS 00’ eMHI Qirypu,
sl IPOIIOHYIO YYHSIM CTBOPIOBATH Pi3HOMaHITHI KoMOiHauii giryp y nporpamax
Juist 3D-IpUHTHHTY, MU TIPAIIOEMO Ta CTBOPIOEMO I1abJI0HM y ciaiicepi Cure.
[Totim, miArOTYBaBIIM MOJIENb 10 APYKY Ta 30epirmu ii B moTpiOHOMY (opmari
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it 3d npunrepa G-code 3a nmomomoroio 3D-mpuHTtepy KLEMA, sikuii
HAsSBHUI y HAIIOMY 3aKJIaJli, IX MOXHA 1 pO3APYKYBaTH.

Puc. 4 Puc. 5

1106 nmoka3aTu TicHI MIKIPEIMETHI 3B’I3KM MIXK MaTEMaTHKOIO Ta IHIITUMHA
IpeaMeTaMu 1 ii MPHUKIAJHy CIPSMOBaHICTh, JOUUIHHO MPOIIOHYBATH YYHIM
Mpo€eKTHI poboTH (IHAMBiAyasbHI, mapHi 4 rpymosi). L{i mpoexTn MOXyTbh
OyTH JOBrOTPUBAJIUMH, CEPEIHBOTPUBAIMMH ab0 KOPOTKOTPHUBAIUMH.
Hanpuknan, yaui mocnimkyBanwm 30UThIIEHHS 3apsay TenedoHa 3 HacoM i
OIMCYBAJIH 110 3AJIEKHICTh TAOIMIEI0 YH IpadikoM.

Y cywacHoMy iH(OpMalifiHOMYy CYCHiJIbCTBI IporpamHi  3acoOu
JIOTIOMAararoTh OpraHi30ByBaTH 3MilllaHe HAaBYAHHA: TOOTO HABYAHHS Yy IIKOJI,
IO TIOEAHYETHCS 3 OHJIAWH-HABYAaHHSAM. 3MilllaHEe HaBYaHHA = TpajuLiliHe
HaBYaHHs + OHJIaH-HaBYaHHSI.

OnHa 3 Mojesedl 3MINIAHOrO HABYaHHS — «IIEPEBEPHYTHH KJacy», KOIH
y4eHb BJOMa CaMOCTIMHO B IiKaBiii (oOpMi 03HAWOMIIIOETHCS 3 HOBUM
MarepiagoM Ta NPOXOIUTh TECT HA WOro ycBimomieHHs. Ha Takux ypokax s
pa3oM 3 YUHIMH aKTyalli3yeMo HaOyTi 3HAHHS 1 pO3IIIIIA€MO UTAHHS, 3 SIKUMH
BUHUKJIH TPYIHOII.

[HIIa MOMyNsApHA MOJENb, 10 BUKOPHUCTOBYETHCS y HAIIOMY 3aKiai, —
«poTallis 3a craHuisMm». Kitac 00’ enHyeThes1, HaMpUKIa, y Tpu rpymu. OnHa
3 HUX MPAIIOE 3 yYHUTEIeM, 1HIIa — 3100yBa€ 3HAHHS 3a JOIIOMOTOI0 OHJIAKHH-
Kypca i rajpkera, a TpeTsi — BUKOHYE IPakTHUHY poOoTy. Uepes nesiki IpOMiKKH
Yacy TpyIH 3MiHIOIOTH CBOIO JIOKAIIif0 (BIAMOBIAHO i BHJ pOOOTH).

Ha manwuit MOMeHT icHye Benm4e3Ha KiTbKICTh MaTeMaTHYHUX POrPaMHHX
3ac0o0iB Ta OHJAMH-CEpPBICIB, AKI MO)KHA BHKOPUCTOBYBATH IIPH BHBUCHHI
MareMaTHKd. ToMy Tmepel BYHTEJIEeM 3’SBISETbCA MpodiemMa BHOOPY
BIJIOBITHOTO TIPOTPAMHOTO 3a0E3MEUCHHs, SKe O 3aJ0BOJBHSIO I



114 | HaykoBo-nipakTiyHa KOH(MepeHIis

HaBYaHHs, OyJIO IOCTYIIHUM, MaJO IPOCTHH 1 B TOH ke 4ac (QyHKIiOHAIBHUN
iHTepdeiic. Ha Moo OyMKy, MNOTYy)XKHUM Ta 3pYYHHM HaBYAIBHUM
IHCTPYMEHTOM IpH BHBUYeHHI MaTeMaTku € GeoGebra.

Vuni BukonyBanu STEM-IpoekT, B SIKOMYy BOHM MOJAEIIOBAIN KIMHATY 3
migpydHUX 3aco0iB abo OymyBamu 3D-MakeT 3a JOMOMOTOI0 T€OMETPHUIHUX
¢biryp B mpoctopi (IJIOMIKH, TpU3M, Hipamil, chep, KOHYCIB, IHIIHIPIB TOLIO)
3 BUKOPHCTaHHIM CHCTeMH TuHamiuHoi MatemaTrku GeoGebra.

Yacto Ha ypokax BUKOpPHCTOBYIO YouTube-kanan «LlikaBa Hayka» i3
KOPOTKHMH HAyKOBO-TIOIYJIPHUMHU Bifieo 3 (i3Wkw, acTpoHOMIi, Giojorii,
reorpagii Ta marematuku, Matific — 0€3KOIITOBHHUI pecypc Ui BUBUCHHS
MaTEeMAaTHKH B irpoBiii ¢popmi i1t yuHiB 1-6 Ki1aciB. YUHI MOXKYTh BHPIIITyBaTH
3a7adi, IPOXOIUTH TECTH, TOCTIKYBaTH MaTeMaTHYHI KOHIIETIII{ Ta TPHHOMH,
Cepsic LearningApps ab6o Learning.ua, cepic Quzizz ta Kahoot nas
PO3pO0KH BIKTOPUH TA TeCTiB.

Buxopucranas STEM-ocBiTH Ha mpakTHmi e TpeKpacHa MOKIHBICTh
HABYMTH YYHIB MHUCJIHMTH Ta 3HAXOJIUTH HEOOXiNHY iH(pOpPMAIit0, BUPIIIYBATH
CKJIaJIHI 3aBJIaHHS, TPUHAMATH PIllICHHS, OPraHi30BYBaTH CITIBIIPALIO 3 iHIIUMHA
VYHSAMHU Ta BYMATEIIEM. YUEHb BUMTHCS CTBOPIOBATH ifei Ta BTUIIOBATH iX B
KHTTSL, TIPE3CHTYBATH Pe3yJIbTaTH BIACHUX AOCII/IKEHb.

Ha npaktuii peanizyeMo TeopeTH4Hi Ta NPAaKTHYHI 3HAHHS OepydYH ydacThb
y MAH, BceykpaiHCBKHX Ta MDKHaApOJAHUX YYHIBCBKHX OJIMITIaZax,
BceykpaiHchbkux y4yHIBCBKMX KOHKypcax. Came 3aBIsKH BIPOBaKEHHIO
iHTerpauii yyacTh Y4HIB [IKOJIM Y JAHUX BUIIPOOYBaHHSX IIOPOKY € YCITIIIHOIO.

Orxe, STEM-ocBiTa-lile HampsM OCBITH, IO CIPHUSIE PO3BHUTKY
HAyKOBOTEXHIYHMX KOMIICTCHII Y4YHIB 1 pO3B’s3aHHA mpobiemu Opaxy
IH)KEHEPHUX KaJpiB; OJIMH 13 TOJIOBHUX TPEHJIIB y CBITOBIH OCBITi; iHTErpamis
YOTUPHOX MUCHHIDIH (MPUPOTHWYI HAYKH, TEXHOJOTiA, iHXHWHIPHHT,
MaTeMaTHKa) B €AMHY CXeMy HaBUYaHHS, IPOCKTHE Ta IHTEIPOBaHE HABYAHHS;
OCBITa, SIKa 3aKJIA/Ia€ IHTEpeC A0 TOCITIJHUIBKOI AiSJIBHOCTI Ta TOTY€E AIiTEH 10
JKUTTS Y TEXHOJIOTIYHO PO3BHHEHOMY JKUTTI; YPOK, MOOYI0BaHMI Ha peaizamii
KOHKPETHOT'O TIPOEKTY, 3aCTOCYBaHHI HAYKOBO-TEXHIUYHHUX 3HAHb Y PEATEHOMY
JKUTTI; HAOYTTSl 3HAHb Yepe3 IPpy Ta KOHCTPYIOBAHHS IPUCTPOIB 1 MEXaHi3MiB;
HE 3amaMm’ sATOBYBaHHS (akTiB, a pO3yMIiHHSI 1 (OpMyBaHHS NPAKTUIHUX
HaBUYOK 1 yMiHB;, MiArOTOBKAa MaiOyTHIX (haXiBLiB y Taly3i BHCOKHX
TEXHOJIOTiH 1 KOMYHIKallili; OCHOBa EKOHOMIYHOTO Ta IHHOBAI[ITHOTO PO3BUTKY
KpaiHu.
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