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Pe3rome. Crarusita mpencraBsi IMOAXOJ 33 M3IPKIAHE HAa KOMIICTEHIMH
3a paspaborBane Ha STEM pecypcn y OBICIIN YYHTENH OT CIICIHATHOCTUTE
,llemaroruka Ha oOyuyeHmero mo ¢(us3mka u mHpopMatuka™“ u ,Jllemarormka Ha
oOyueHueTo 1o Maremaruka u uHdopmaruka“. [IpoBokupana e or norpeGHOCTTa
otrie py 00y4EHHETO CH BbB BUCIIETO YUHIIHIIE ObICIUTE yUUTEIH JIa Ca 3alI03HATH
¢ xonnenuusata Ha STEM oOy4eHueTo u a ca moAroTsBeHu 3a ch3gaBane STEM
pecypcH M ypoILy, KaTo MpHiiarar CHHEPreTHYHO NPUIO0OMTUTE KOMIIETCHIUH OT
00y4eHHeTO 0 TPUPOAHH U MEarorMIecKy TUCIUIUTNHN. Pasmiexa ce uues 3a
JUTHTAIN3UPaHE HA (PU3UUICH EKCIIEPUMEHT, C KOETO Ce MpHiIara U3CIea0BaTeICKH
MO/IXOJ] KbM CbH3/[aBaHETO Ha TaKuBa pecypcH. Upe3 ydyacTHETO Ha CTYJCHTHTE
IIPU U3TpaXKJIaHe Ha TaKbB PECYpC Ce CTUMY/IMpA TBOpPUYECKATa UM aKTUBHOCT M Ce
(hopMupar TEXHUTE KOMIICTEHIIMHU 3a TeHepupane u peanusupane Ha STEM naen
IIPU MIPEACTOSIATa UM PO ECHOHAIHA pearn3anusl.

Knrouosu oymu: STEM oOydenne; n3cnenosarencku monxon; STEM pecypen

YBoa

Cnopen CBeTOBHUSI MKOHOMUYECKH (OPYM Hali-BaXKHOTO PaOOTHO YMEHHE ITpe3
XXI Bex e ,,periaBaHeTo Ha KOMIUIEKCHHU mpobieMu*‘. KommiuekcHu npobiemu ce
pelaBar 4pe3 CHHEpreTHYHO MpujlaraHe Ha KOMIETEHIUH, IPUJOOUTH B pa3iny-
HU Hay4yHu oOnactu. OOpa3oBarenHara MpakTHKa MOKa3Ba, ye B 00JacTTa Ha MpH-
POAHHUTE U TEXHUYECKUTE HAYKU NMPUA00MBAHETO HA TAKWBA KOMIIETEHIIH CE€ OCh-
mectBsiBa upe3 STEM obyuenuerto.

WTEM obyuenuemo ce pasenexcoa kamo obyueHue om HOB0 UMepeHue, UHO-
6amueeH 1 UHMepaKmueer Memoo, Koumo obpazoea yueHuyume u nooowvpi’ca UH-
mepeca um KbM NPUpoOHUme HayKu, Mamemamuxama, mexHoio2uume u UHxiceHep-
cmeomo.*
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Usepancoane na komnemenyuu 3a pazpabomsane na STEM obyuumennu...

Unesta 3a STEM obyuenuero B bonrapus e pernmamentupana ot MOH mnpe3
2020 r. c Hanmonanuata nporpama 3a ,,M3rpaxxnane Ha yunnuuiHa STEM cpe-
na“ (Hristov 2023). Ts e npeacraBeHa B CTparernyeckara paMka 3a pa3BUTHE
Ha oOpa3zoBaHueTo, 0O0ydeHHeTo W yuyeHeto B PemyOnuka Bvarapus (2021 —
2030) B mpuoputeTHa obnact 6. Obpazosamentu UHOBAYUU, OUSUMATIHA MPAH-
cghopmayus u yemouuueo pazeumue (Strategic Framework for the Development
of Education, Training and Learning in the Republic of Bulgaria (2021 —2030)
2024). [IpuoputeThT MMa 3a 1) B OBJITapCKOTO YUUIIUIIE Ja C€ ,,n0000puU 00-
paszosamennama cpeoa upe3 Cb30a6ane Ha yuuruwHu u uzevHyyunruwnu STEM
yenmpose*.

Cp0o0Opa3Ho Ta3u cTparerusi B MHOTO YUMIIMINA BeUe ca U3rPaJeHH TaKuBa IIeH-
TPOBE, C KOETO C€ OCHLIECTBU MPOMsIHA B 00pazoBaTenHara cpeaa. Hesicau ocrasar
obaue:

— pemiaMeHTHT Ha opranuzauusaTa Ha STEM u3cnenoBarenkara pabora — camo
B U3BBHKJIACHU QopMu ¢ n3bupaem xapakrep win B STEM ypouu cbe 3a1bmKuTe-
JICH XapakTep;

— 0 KakBa y4eOHa mporpamMa Ja ce U3BbpIIBa 00yYEHUETO — perfiaMeHTHpaHa
oT MOH wunu cb3naseHa Ha YYHIIUIHO HUBO;

— 110 KaKBH KPUTEPUUTE Ja C€ M3TPax1a He0OOXOAUMOTO Y4eOHO ChAbPKaAHHUE;

— KaK J1a ce MOATOTBST YYUTEIHUTE Jla Ch3AaBaT U MpErnojiaBaT TakoBa yueOHO
ChIbpPKaHHE.

O060011eHus OTTOBOP Ha TE3W BHIPOCH Ha 0a3a Ha cera npujaraHara npakTuka
MOXEM J1a CBEIIeM JI0 CICAHOTO: MpuJjarar ce 1seTe GopMu Ha 00yueHHEe — U3BBH-
KJIaCHA M KJIaCHO-YpOUuHa; yueOHUTE MPOrpaMHu ce Ch3JaBaT OT yUHIHIara Ha 0a3a
Ha obopynBaHero B STEM meHTpoBeTe; B KJIACHO-ypouHaTa (opma yduTenuTe
nposexaar ennHnyHd STEM yponu, 3a KOUTO ce ch3aBaT BpeMEHHH €KUII OT Y4H-
TN TI0 TIPUPOJHM HAyKH, MareMaTHKa U MH()OPMAIMOHHU TEXHOJOTHH; EKUIIH-
te reHepupar STEM wunen, kouto obeanHsIBaT HAli-MHOTO [Ba Y4eOHU MPEIMETa;
y4eOHOTO ChIBbpIKaHUE Ha TE3U YPOLH € TACHO CBHP3aHO ¢ y4eOHOTO ChAbpKaHHE
o y4eOHHTE MPEAMETH, KOMUTO YUHTEINTE OT EKUIa MperojaBar; W3IOoJ3Bar ce
CJIEKTPOHHU pecypcH, CBOOOJHO pa3npoCTpaHsIBaHU B 00JIAYHOTO MPOCTPAHCTBO.

Ha 6azara Ha KoHCTaTHpaHaTa [MOYTH MacoBa MPAKTHKA KaTo BOJACIIU ce 0op-
MST ABa mpobiema: 1) moaroToBkara Ha yuurenute aa peanusupar STEM oOyude-
HUE; 2) U3rpakaaHe Ha YUUTEJICKU W JUTUTAIHU KOMIETCHIMH 3a TeHepHpaHe Ha
STEM wunen u ce3naBane Ha STEM pecypcu 3a TAXHOTO peau3upaHe.

IHonroroBka Ha yunTtesauTe 3a peaausupane Ha STEM o6y4enue

[MoaroroBkara Ha yuurtenute 3a peanuzupane Ha STEM oOyuenue B boarapus
cieiBa mpuMepa Ha Apyru abpxasu (Ounnangus, BemuxoOpuranus, Wrtamus,
Asctpanus), B kouto STEM 00y4eHHEeTO Ha yUUTENU HE € BbBEJCHO MacoBO BHB
BHUCIINTE YYWIHILA, & C€ OPraHU3UPa B MPEXKU OT LEHTPOBE U € MOAINOMATraHO OT
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YHHUBEPCUTETH U OT HENPaBUTEICTBEHH Opranu3auui. OOy4eHHeTo Ha YUUTEIH B
Te3M JbprKaBH C€ U3BBPIIBA B CIEIUINIOMHA TTOATOTOBKA.

[IpeaBun akTyanHOCTTa Ha IPOOJIeMa MHOTO AbPKaBH CE ONMUTBAT Ja yBearyar
Oposi Ha 3aBBPIIWINTE HayKa, TEXHOJIOTHH, HHKeHEepCTBO U Maremaruka (STEM),
3a Jla OANOMOrHaT pa3ButueTo Ha mHayctpuute (Beloev 2020). Crynenture B
Manaiizus u TyHuc ca cpen Hail-CKJIOHHUTE Ja 3aBbpuiar cnenuanHoct STEM
cniopen craructukara Ha FOHECKO. Jlpyru nbpaBu cbC CUJIEH 51 Ha 3aBbPIIN-
mute STEM ca Obeaunenure apadcku emupctsa 1 KOxna Kopest, nokarto 3amagna
EBpona u CAIL] umar mo-HUCHK OpPOiA.

B bbarapust aBTOHOMHOCTTa Ha BUCILIHMTE YYHIIMINA [JaBa CBOOOAA B MOATOTOBKATA
Ha CTy/IeHTUTe ObJIeM yunTenu 3a KoHuenmusara Ha STEM oOyuenuero. Hama enun-
HU IbpP’KaBHU U3UCKBAHUS, C U3MTBIIHEHUETO Ha KOUTO J1a C€ TapaHTHpa, Ye CTY/ICHTUTE
OT TpodecHOHANHO HanpasieHue ,,lleqarornka Ha 0Oy4eHHeTo MO... (MaTeMaTuka,
¢m3uKa, nHGOpPMATHKA Ap. MPUPOIHM HAYKH)™ IIe MPUTESKABaT KOMIICTCHIIMN 1 U3-
BepuBar STEM oOyuenue B npodecronanuara cu peanusanus. Benpeku ToBa pado-
TOZIATENINTE B YUIIIMINATA OYaKBAT TOYHO T€3U HOBOMOCTBHIIWIIM YUUTENH 110 IPUPOTHH
HayKH J1a ca HOCHTEJIM Ha MHOBAaTHUBHH TOAX0M 3a peanu3upane Ha STEM obOyuenue.

ETo 3amo 3akoHOMEpHO Bb3HUKBA MPOOIEMBT KaK OLIEC BbB BHCLIETO YUUIIUILE
ObaemuTe yuuTenan aa ObaaT MOArOTBEHU 32 TOBA MPEAN3BUKATEIICTBO.

Enna TakaBa B3MOXKHOCT € NMPUBJIMYAHE Ha CTYJICHTUTE B CbBMECTHHU HAYYHHU
pa3paboTKK C MpernojaBaTelyd OT BUCIIETO YUYHJIHILE W MOMYIIpU3HpaHe Ha pe-
synratute B HaydHu koHpepenuun (Doncheva 2017; Shoilekova 2022). To3u Ba-
pHaHT o0ade He BOJM 10 MaCOBU PE3yATaTH B NOATOTOBKAara Ha cTyaeHTHTE. [py-
ra Bb3MOXKHOCT € MIOCTaBSIHETO Ha TBOPUECKU KYPCOBHM 3aJa4M 32 CaMOCTOSITENIHA
pabora, Karo ce M3MOoJ3Ba MPOSKTHUAT METO, a TeMUTE ce 00Bbp3BaT cbc STEM
oOyuenuero. Ta3u BB3MOXKHOCT € 100pe padoTell BapuaHT, NpeABH] TyOneTHHUS
XapakTep Ha crequamHocThTe — . Ilenaroruka Ha 00y4eHHeTo 1o Gpu3uKa u HuHPop-
Mmaruka“ u ,llemaroruka Ha oOy4yeHHeTo Mo mMaremaTnka W mH(opmaruka“. Taka
CTYACHTHUTE L€ MOraT Ja Mpuiarar NpuaoOUTHTE KOMIETEHIMUA OT 00yYeHHETO
CH B JIBETE HAIIPABJICHHUS U Ja TH UHTETPUpAT 3a pellaBaHeTO Ha pPeasieH U3CIen0-
BaTeJICKH MpoodneM. JIpyr Bp3MOKEH BapuaHT € BMBbKBAHETO Ha M3CIICAOBATEICKU
TEMH, 3a1103HaBalIN CTyleHTUuTe ¢ KoHnenuusaTa Ha STEM o0y4yenuneTo, B HIKOU OT
yueOHUTE AUCUUIUIMHU U Ch3naBaHe Ha koHkpeTHH STEM pecypcn.

KotiTo u ot BapuanTure n1a ce nzdepe (Miax KOMOMHALUATA OT TSX), ITIOATOTOBKA-
Ta Ha OBACIINTE YUUTEIH IPEMUHABA TIPEe3 CIICAHUTE ETaIlu:

— 3am03HaBaHe ¢ KoHuemnusaTa Ha STEM o0y4enuero;

— HaMHUPAHETO Ha MpoOJIeMH OT pealiHus KHUBOT, CBbp3anu cb¢c STEM;

— MHTErpUpaHe Ha KOMIIETEHI[MH OT JABETE WJIM TPUTE HallpaBieHUs — PU3MKa,
MareMarhka u HH(QopMaTHKa;

— ch3aBaHe Ha pecypc, noaxoasul 3a STEM obydenue;

— Ch3/laBaHe Ha IUIaH-CLIEHAPUH 32 MPUIIOKEHUETO MY C YUCHHIIH.
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Konuenuus 3a npujiarane Ha W3CJ1€10BATEJICKH MOAXO0] MPU TATUTATUA3U-
paHeTo Ha (pU3UUEH eKCIePUMEHT Ha Tema ,,Onpenessine HA POKYCHOTO pa3-
CTOSIHME HA ChOMpAaTeTHM Jemu

Crnen 3amo3naBane ¢ xonnenuusita 3a STEM o0ydeHHeTo CTYJeHTUTE ce MOTH-
BUpAT Ja W3MO0J3BaT MPOESKTHO Oa3upaHo MOAXO[ 32 NPOBEKIAHE U AUTHUTAIHU3HPAHE
Ha eKCIIepUMEHT Ha Tema ,,OnpeaesiHe Ha (POKYCHOTO Pa3CTOSIHUE Ha ChbOMpaTeTHU
nemu’. EneMenT OT Ta3u TeMa ca 3aCThIICHU B y4eOHUsI TpeaAMET (PH3HKa M aCTPOHO-
mus 3a VII knac (Physics and Astronomy Curriculum for Grade VII 2024). [TpoonembT
B pEaJTHUS )KHUBOT MOXKE JIa C€ U3M0JI3BA BB (PU3MKATa U B MEJIUIIMHATA TIPH OPEIICIs-
He Ha JonThp D Kato peuunpoyHa CToRHOCT Ha GoKycHOTO pascrosiaue ( D = 1/f).

Thii KaTO 1IeNITa HAa 3aHATUETO € CBhP3aHa C U3rPAXKIAHE Ha KOMIICTCHIMH 3a
cb3naBane Ha STEM ypo1iu, BCHYKH CTY/ICHTH Yy4acTBaT BbB BCUUKH €TaIlH.

KomnerennuuTe oT 005acTTa Ha (PM3UKATA Ca CBBP3aHHU C ITOITOTOBKATA U TIPO-
BEXKJIAHETO Ha peaJieH EKCIIEPUMEHT B ClieHATa OCIEA0BATEIHOCT.

— Teopemuuna nocmanosxka Ha 3a0ayama: GOKyCHOTO pa3CTOsIHHUE f HA THHKA
Jemia, Korato ca W3BECTHH Pa3CTOSHUETO a OT MpeAMeTa A0 JieHiaTa U pa3cTos-
HUeTo b ot nemara 1o o6paza, MoXKe J1a ce ONpeNeNu 10 OCHOBHATa GopMyda 3a
CHOMpATENHH JICIIH.

a+h

- = i-|- = otkbaeTO [ = (1
f a b

— Onumma ycmaHno6ka: 3aiauata ce peliasa ¢ IOMOIIITa Ha ONITUYHA PeJica, Bbp-
Xy KOSITO C€ TIOCTaBAT €KPAHBT, JICHIaTa U MPeAMEThT (HalpuMep 3arajeHa CBEl),
TaKa 4e [[CHTPOBETE UM JIa JI)KAT Ha /[Ha IpaBa.

— Jletinocmu: onTHYHATA OC Ha Jienara TpsiOBa aa ObJie ycropeaHa Ha pelcara.
Jlemara ninm eKpaHbT Ce JIBUXKAT, JIOKATO CE MOJYYH sICCH 00pa3 Ha MpeaMeTa Bbp-
Xy ekpaHa. V3mepBa ce pa3CcTOSHUETO @ OT Jieliara JI0 MpeJMeTa U Pa3CTOSHUETO
b ot nemiara 1o ekpana (oopa3za). Hanacsat ce qannute B Tabnuna 1. Cien ToBa mo
(dhopmyna (1) ce uzuncisgBa GoKycHOTO pazcrosiHue. 3phpmiBar ce Haii-manko 10
M3MEPBaHUS MPU Pa3JIMYHUA CTOMHOCTH Ha a M OT MOJYYCHHUTE CTOMHOCTH 3a f ce
B3eMa CpeHaTa apUTMETHYHA.

[Ipenu u o BpeMe Ha eKCIICPUMEHTA CE MPaBUST CHUMKH Ha OTIUTHATA YCTAaHOBKA
U ce 3aCHeMa BHJEO Ha Ipolieca Ha HaMupaHe Ha (POKYCHOTO pa3crosiHue. Bumeo-
(WIMBT € MOAKPENEH C JMKTOPCKH TEKCT 32 U3BBPIIBAHUTE JIHHOCTH. M3mon3BaHe-
TO Ha TaKWBa MYJITUME/VIHU €JIEMEHTH B €JICKTPOHHHU YPOIU JO0Ka3aHO MOBHIIIaBa
e(eKTHUBHOCTTA Ha Y4eOHOTO chabpxanue (Goranova 2015; Ralev 2022).

KomrmiereHnuuTe oT 00JIaCTTa HA MATEMATHKATA Ca CBbP3aHU C U3YHUCIISBAHE
Ha (POKYCHOTO Pa3CTOSIHUE f 32 BCEKH OT OIUTHUTE U C IPECMSITAHE Ha CPETHOAPHT-
METHUYHATa MY CTOWHOCT. 3a U3YMCISBAHE HA BCEKH OIUT MOXE Jla C€ U3IOJI3Ba
nporpamara Flowgorithm. C Hest ce ch3naBa OJIOK-CXeMa Ha IHKJIMYCH aJITOPH-
TbM. AJITOPUTEMBT HATPYIBAT B CyMaTa § CTOMHOCTHTE Ha f; 3a Bceku onut. Cnent

a+hb
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TOBa Ce MpecMsITa CPeJHOAPUTMETHYHATA CTOWHOCT OT JIECETTE OMUTA C Pa3InYHU
CTOMHOCTH Ha pa3CTOSIHUETO @ (OT mpeamera 1o Jemara). Ha u3xona ce nszBexna
CpeAHOApUTMETHYHATA CTOMHOCT Ha (POKYCHOTO Pa3CTOSHHE, KAKTO € IMOKAa3aHo Ha
¢wur. 1. [IpunoxxeHreTo mMoxka3Ba BXOAHUTE U U3XOAHUTE AaHHH, U TpaHchopmupa
aNrOpyUTHhMa B MPOrpaMeH KoJl Ha U30paH oT noTpeduTens e3uk. Cunrame, ye Haii-
MOAXOSAII € MPOrPaMHUSIT €3UK Python, Thil Karo TOW € MO3HAT Ha YYCHHUIUTE OT
MPOTMMHA3HAIHUAT eTal Ha 00y4eHHEeTO OT y4eOHHS MpeAMEeT KOMIIOTBPHO MO-
nenupane U nHpopmanronau Texnonoruu (Computer Modeling and Information
Technology Curriculum for Grade VII 2024). /lanaute ce monbiaBar B Tadauna 1.

]

fammrm

[Errr |

hied

®urypa 1. [{luknuueH aaroputsm U nporpama Ha Python
¢ npunoxenuero Flowgorithm

JururajaHuTe KOMIETEHIINH Ca CBbP3aHU ChC CH3/1aBAHETO HA €JIEKTPOHHUTE
oOpa3oBaresiHl 00EKTH — TEKCTOBE, M300paskeHus1, BUACo(aiia, ch3aaBaHe Ha ai-
TOPUTHM U MIPOTrpaMa 3a U34ucIisiBaHe Ha POKYCHOTO pascTosiHue f- Tyk ce n3nckaa
MIPABUJIHO OMpEJEIssHE Ha THUIOBETE Ha BXOJHUTE U U3XOAHUTE JaHHU, U3rpaxaa-
HETO Ha IMKIUYHATa CTPYKTYypa 3a u3BecTeH Opoit moBropenus (10) u mocnenosa-
TEJIHOCTTA Ha ONEepPaToOpUTe B aJTOPUTHMA.

Ta6amnua 1. CpegHOapUTMETUYHA CTOMHOCT

Ne | a[cm] b[cm] flcm]
1 345 56.7 21.45
2 34.4 56.7 21.410
3 34.6 56.7 21.487
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4 34.5 56.7 21.45
5 34.3 56.7 21.371
6 34.7 56.7 21.526
7 34.9 56.7 21.602
8 34.89 56.7 21.599
9 34.3 56.7 21.371
10 34.0 56.7 21.254

Cp. apumm. f| 21.452

Jururanu3upaHeTo Ha ONMHCAHMS €KCIIEPUMEHT C€ OCBILECTBSABA C OONAYHOTO
npuioxkeHne Ha Microsoft Sway, ¢ KoeTo ce cb3aaBa eJIeKTPOHEH YPOK, ITOAXOISII 32
CHHXPOHHO ¥ aCHHXPOHHO 00y4eHHe, BKIIOYUTEIHO U ITPU 00ydeHHe OT pa3CTOsTHHE
B €JIEKTpOHHA cpenia. KapTute, KouTo ce M3Mona3Bar B INIaTHOTO Ha Sway, ca TeKCTO-
BU, TpaMYHU, MYyTTUMEANNHN, MOAU(UIMPAHH 110 PA3THYHATE Bb3MOXKHN HAYUHU
— rpynupase Ha rpaduuHHu 0OEKTH, CpaBHEHHS HA TpaUIHU 00EKTH, H3II0I3BaHE HA
QR KkozmoBe 3a JOCTBI ¢ MOOWIIHH YCTPOUCTBA, BIpaXKIaHE Ha IPYTH AUTUTATHHA HH-
CTPYMEHTHU 4Ype3 XUNEPBPB3KU. 3a/1aBaT c€ HAaCTPOMKM Ha Ch3Ja/IeHHs eEKTPOHEH
YPOK — IM3aiiH, JOCTHII Ha IOTPEOUTENN IO YPOKa M HAaUMH Ha TIPE3CHTHPAHE.

Cb3naBaHe Ha IUIaH-cueHapuii 3a peaausupanero Ha STEM ypok npen
YYeHHMIH

Crent kaTo Be4e CTYJCHTUTE Ca OCHIICCTBIIIN MPOCKTA, TPSOBA Jla Ce MOATOTBIT
3a HEFOBOTO peaJIM3UpaHe Npel yueHULM. ETo 3a1110 Te u3rpaxaar rjiaH-CUeHapui,
KOMTO BKJIFOUBA CJICAHUTE €TAIH.

— Omnpenensine Ha neneBata ayqutopus — yuenunu ot VII knac. Yuenunure na
ca 3amno3HatH ¢ koHueniusaTa Ha STEM oOy4enuero.

— ®opmarsT € STEM ypok ¢ IpOoaABIKUTETHOCT 2 WM 3 aCTPOHOMUYECKH Haca.

— OcurypsiBaHe Ha HEOOXOUMHUTE 32 (PU3UUHUS CKCIIEPUMEHT YCTAaHOBKH U Ma-
TEpUAIIA U UHCTPYKIIUH.

— Pasnpenensine Ha 00y4yaBaHHUTE B €KHITH, KOUTO OTTOBAPST 3a MPUIOKESHUETO
Ha KOMIICTCHIIUUTE 32 BCsAKA OT HaydyHUTE 0071acTh — (hU3MKA, MaTeMaTuka U MH-
(hopMaIOHHY TEXHOJIOTHH.

— [IpoBepka Ha M3NMPABHOCTTA HA YPEIUTE HIIN paOOTOCIIOCOOHOCTTA HA COPTY-
€pPHUTE MPOLYKT OT KOHKPETHUS EKUIL.

— Peanusupane Ha IEMHOCTUTE OT BCEKH OT €KUIIMUTE IOJ PBHKOBOACTBOTO Ha
yautens (CTyJIeHTa).

— WnTerpupane Ha yueOHUTE OOCKTH B €IEKTPOHEH ypoK. Ta3u AEWHOCT ce u3-
BBpILIBA OT CTYI€HTA U CE€ NOJAINOMAara OT YUYEHULIUTE.

— TecTBane Ha PabOTOCIIOCOOHOCTTA Ha EIEKTPOHHUS YPOK, OCHIIECTBSIBaHE HA
HEOOXOAMMHTE HACTPOWKH 32 CHHXPOHHO UM aCHHXPOHHO MPEJOCTaBSIHE KbM II0-
TpeOuTenure.
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Pesynrarn

YdacTreTo Ha CTyJeHTUTE ObJeH yuuTenu B cb3aaBanero Ha STEM ypok 3a
W3YHCIIIBaHe Ha (DOKYCHOTO pa3CTOSIHUE HA ChOUPATEITHH JICTIIH:

— aHrakKMpa TEXHUS U3CIEA0BATEICKU TOTEHLMA;

— 3aro3HaBa 1 ¢ kouuenuus Ha STEM o0ydenuero;

— JaBa MM IpUMEp 3a MpoOJieM, CBbP3aH C PEaHUs JKUBOT, 32 PEIIaBAHETO Ha
KOWTO ca HEOOXOAMMH KOMITETEHTHOCTH T10 TIOBEUE OT JIBE HAYYHU HAIIPABJICHUS;

— IIOCTaBs T B CUTyallUs1 Ja UHTETPUPAT KOMIIETEHLIMUTE CH, IIOJIyYEHU OT TPUTE
HarpasJiicHus: — (PU3MKa, MaTeMaThHKa U MH(OpMaThKa, KaTo U3IONA3BaT JUTHTAIHU
WHCTPYMEHTH 32 ONTUMH3HMPAHE U TIOMYJISIPU3UPAHe HA U3CIIeIOBaTelICKaTa padoTa,
KakTo € 0000111eHo Ha ¢ur. 3;

— Cbh3/[1aBa y TAX MPAKTUYECKU KOMIIETEHLIMH 32 U3TPaXkJAaHe Ha PECYPCH, MOIXO0-
qsiy 3a STEM oGyuenue, v ruian-cueHapuii 3a peanusupane Ha STEM unesita npen
YUYEHULIH.

HHd)O PMaLMOHHK *2NEKTPOHEH YPOK;
TEXHONOTMK syueHK 0DERTK]

*THNOBE O3HHK;

MaTemaTuKa .
SANTOPMTEM W NPOrpama;

*YCT3HOBEM, MaTepHanu;
PKr3MKa *TEOpeTHYHE
KOHLENLUS;

®urypa 2. MHTerpupano npuiaokeHne Ha KOMIETEHIIUN
OT TpY Hay4HH oOnacTH 3a usrpaxnane Ha STEM uges

3akir04eHne

Ot eranuTe Ha MPEAIOKEHHS MOIXO0/ CTaBa SCHO, Y€ 3a HETOBOTO OCBILECTBSIBA-
HE ca M3MOJ3BaHM MaTeMaTHYeCKUTe, (PU3MYECKUTE U JAUTUTATHUTE KOMIIETCHIMN
Ha CTyAEHTHUTE, IPUAOOUTHU OT CIIeHUTE YIEOHUTE AUCIUIUIMHY: ,,MeTOIKa 1 TeX-
HHKa Ha (pu3nIHUA ekcrepuMenT ’; ,,KoMnroTbpHo Moaenupane; ,,I[Iporpamupane*;
.,/ IH)OPMAIIMOHHN ¥ KOMYHUKAlIMOHHHU TEXHOJIOTHU B 00y4EHHETO U paboTa B JH-
ruTanHa cpepa‘’; ,,Pazpaborsane Ha ypouu 3a o0ydeHue B qurutanHa cpega’. [lpu-
JOOUTHAT OT MPOEKTA OTUT MOATOTBS OBACIIUTE YUUTENH JIa U3rPaXKIaT CBOU OaHKU
cbc STEM uzen u pecypcH, KOUTO Aa 0OXBalaT KOJIKOTO CE MOYKE TOBEYE HayYHU
HarpasJIeHHUsI.
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Usepancoane na komnemenyuu 3a pazpabomsane na STEM obyuumennu...

U3zcnenosarencka padbora Moxe J1a ObJie POIBIDKEHA ¢ pedlIeKCHBHA ICHHOCT, C
KOSITO CTYIEHTUTE Ja (POPMYIHPAT KPUTEPUH U MTOKA3aTeIH 3a (CaMO)OICHKA Ha Ch3-
JIAJICHOTO OT TSX yu4eOHO ChAbPIKAHKE U J]a 00pab0TBaT CTATUCTHYCCKUTE PE3YITATH.
[o To31 HauWH B POEKTHUSI TIOAXO]I IIe ObAAT BKIFOUCHH KOMITIETCHIINU OT YYCOHH-
Te TUCHUIUINHY ,,MeToIMKa Ha 00yUeHHETO 110...“ U ,,BeposTHOCT U cTaTucTUKa™,

[IpencraBeHuAT MOIXO/ € ABTOPCKA UJIes KaK y OBJICIIUTE YYUTEIH 110 TPUPOITHU
HayKH{ Jia c€ U3TPaJsIT KOMIIETEHINH 3a ch3aaBane STEM pecypcu u 1o To3u HaYMH
Jla ce 3aITbJIHU JiurcaTa ot Aujaaktrka Ha STEM o0yueHneTo, 3a KosSTO Beue € BpeMe.

bnazooapnocmu u punancupane

Tosa mpoyuBane e ¢puHancupano ot Espomneiickust cpro3 — NextGenerationEU,
ype3 HaumoHanHus miaH 3a Bb3CTaHOBSBAHE U yCTOHYMBOCT Ha PenyOnuka boira-
pust, npoext Ne BG-RRP-2.013-0001-CO01.
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BUILDING COMPETENCIES TO DEVELOP
STEM LEARNING RESOURCES FOR FUTURE TEACHERS
IN NATURAL SCIENCES

Abstract. The article presents an approach to building pedagogical and digital
competencies for developing STEM resources in future teachers from the Pedagogy
of Physics and Informatics and Pedagogy of Mathematics and Informatics degree
courses. It was provoked by the need for future teachers to be familiar with the
concept of STEM education and to be prepared to create STEM resources and lessons
already in their higher education. For this purpose, students must synergistically
apply the acquired competences from studying natural and pedagogical disciplines.
An idea to digitize a physical experiment is considered, taking a research approach to
the creation of such resources. Through the students' participation in building such a
resource, their creative activity is stimulated. Their competences for generating and
realizing STEM ideas in their upcoming professional realization are formed.

Keywords: STEM education; research approach; STEM resources
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