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STEM OBYUYEHHUETO —
OBPA3OBAHUE HA BBJIEIIETO

Mapus Kupusiosa
Esuxoea eumnasus ,,I'eo Munes* — [Joopuu

Pe3rome. Crarusita 3anoznHaBa ¢ mnoustuero STEM oOyuenwe, mpudamHuTe
KOWTO HajaraT HaBIM3aHETO My B oOpa3oBaHmeTo. To3HM BCe OIe HEIOCTATHYHO
MO3HAT TIOAXOJA B ObATapckara o0pa3oBaTelIHA CHCTEMa € MPOEKTHO Oa3upaH,
Ch3/1aBa MEXIYNIPEIMETHH BPB3KH, IPOBOKHUPA YUCHHUIIUTE U Ch3AaBa HHTEPEC KbM
Haykara u TexHonoruute. Pasriexnar ce Bapuantu 3a STEM obyuenue B EI' ,,I'eo
Mutes® — Jlo6puy, naBat ce Hacoku rpu moaroroBka Ha STEM ypoxk. [Tocousar ce
npobaemute pu STEM o0ydeHne, KakTo ¥ OJIOKUATEITHU CTPAHU HA TO3H MOAXOI.

Knrouosu oymu: STEM; mpoekTHO 6a3mpaH MOIX0T; MEKIYIIPEAMETHH BPH3KH;
YYCHHUIIN

OOpa3oBarennara cpeaa B MOCIECIHUTE TOAUHU Oeliexu OypHU MPOMEHHU.
YacT oT TAX ca ClIeICTBUE OT BbBEKJAHETO Ha HOBA yueOHaA mporpama, ApyTu
— MOpajau MpoMsiHATa B HAYMHA HA MHCIICHE, Bb3MPHEMaHe U YYeHE Ha ChBpe-
MEHHHUsI yYeHHUK. Bce mo-4ecTo ce roBopH, a M yUHMTENCKaTa KOJETus ycea
Hy’KJaTa OT IpOMsiHA B HAauWHa Ha MpernojaBaHe, HEOOXOAUMOCT OT 3aUHTPHU-
ryBaHe, MPUBIMYaHE KbM yueOHHUsS MaTepual, a He MPOCTO NpEICTaBsHE Ha
TeopusATa, 3aydaBaHe W MPOBEpPKa HAa HAyuYE€HOTO. BBB Bpb3Ka C TE3W TEHIACH-
LUK BCE MO-4ecTo ce roBopu 3a BbBexkaane Ha STEM obyuenne. Kakro uecto
ce ciIy4yBa, He00XOJUMOCTTa M3IpeBapBa MOATOTBEHOCTTa Ha 00Pa30BaHHETO,
oco0eHo mpu Mo-0aBHHUTE TEMIIOBE Ha MPOMsIHA Ha ObJTrapckara oOpa3oBarenHa
cuctema. Jlunceat moAXoAsMIIM YacoBe, B KOUTO Ja c€ BOIST MoAo0HU oOyue-
HUsl, TUTICBAT METOAUKH M MIOATOTBEHH YUUTEIIH.

Kaxso e STEM? STEM o006pa3zoBanueTo mbpBOHAYaIHO CE € Hapu4aio Science,
Mathematics, Engineering and Technology (SMET) (Sanders, 2009) u e nauua-
THBA, ch3nageHa ot National Science Foundation (NSF). Tasu oOpazoBarenHa uHH-
LUaTUBa LEeJN J1a IPEOCTaBU Ha BCUUKU YUCHUIM KPUTUYHO MHUCIICHE, YMEHHS,
KOWUTO OMXa M HapaBHIM TBOPYECKH, PEIABAIlM MPOOJIEMU M B KpaiiHa CMETKa
Mmo-npojaBaeMH Ha ma3zapa Ha Tpyaa. CmsiTa ce, 4e BCEKH YUeHHUK, KOUTO ydacTBa
B STEM o0pa3oBanue B Ha4YajeH eTar, OM UMajl IPeAuMCTBO, IOPH aKo HE Perin
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Jla cliefBa ciie]l TOBa, WM 1€ MMa OIlE MO-TOJIIMO MPEAUMCTBO, aKO MPOIBIKH
oOpaszoBanueTo cu, ocoderno B STEM obnacr.

STEM ce pa3BuBa aktuBHO B AMepuka. [Ipe3 2010 r. CbBeThT Ha CbBETHUIIUTE
Ha npe3ugeHTa Obama o Hayka u TexHonoruu (PCAST) moarorsst oOmIMpeH J10K-
Jaj, NpefocTaBsll crparerus 3a nogoopsisane Ha STEM oGpazoBanueto — ,,[1ox-
TOTBETE U BIbXHOBETE clienBamioro nokoienue yuenunu (T. J. Kennedy, 2014). 3a
nbpBU BT MoHTHETO STEM ce cnomenasa Ha 25.01.2011 .

Jepunnuus. Yernpute muann Ha STEM: Science, Technology, Engineering,
and Mathematics, ca OCHOBHM NpeaMeTH OT aKaJeMHUYHaTa Kapuepa Ha BCHUYKU
YUSHHLU, 0COOCHO HayKH U MaTeMaruka. Te ce qeuHupaT Kato:

— Hayka (Science): cucreMaTHYHOTO U3yyaBaHe Ha IPUPOAATA U MTOBEIEHUETO
Ha Marepuana u GU3NUECKUs CBAT, Oa3upaH Ha HAOMIONCHHUE, EKCIIEPUMEHT U U3-
MepBaHe, GopMyIHpaHe Ha 3aKOHHU, KOUTO J1a ONUIIAT Te3H (HaKTH B OOILN JTUHHU.

— Texnonorust (Technology): KI1OHBT Ha 3HAHHUETO, KOWTO CE€ 3aHUMAaBa ChC
CH3aBAHETO U M3IMOJI3BAHETO HA TEXHMYECKU CPEJICTBA M B3aMMOBPB3KATA UM C
JKUBOTA, OOIIECTBOTO U OKOJIHATA CPEAa, ONUPANKHU Ce HA TEMHU KaTo WHIYCTpHa-
HO HU3KYCTBO, MH)KEHEPCTBO, MIPUJIOYKHA HAayKa U YUCTa HayKa.

— Nnxenepcerso (Engineering): n3kycTBOTO MM HayKaTa 3a IPAKTUYECKO MIPH-
JlaraHe Ha 3HaHUSTA HA YUCTUTE HAYKH, Karo (pU3HMKa WM XUMHS, IPU U3TPaxkaa-
HETO Ha JIBUTATEJIH, MOCTOBE, CIpajid, MUHH, KOpaOH, XAMHYECKH 3aBOIH U JAPYTH.

— Maremaruka (Mathematics): rpyna oT cBbp3aHu HayKH, BKIFOUUTEJIHO aJl-
reOpa, TeOMETpUsl U CMsTaHE, CBbP3aHU C M3yYaBaHETO Ha YUCIIO, KOJIUYECTBO,
(opMa ¥ MPOCTPAHCTBO M TEXHUTE B3aUMOBPB3KH Upe3 U3IOI3BAHE HA CIEUAIH-
3upanu oboznayenus (David W. White, 2014).

STEM e yueOHa mporpama, OCHOBaHa Ha HJeATa 32 00y4eHHE Ha YICHUIUTE 10
YeTUpUTe Crenu(OUYHN AUCHMIUIMHU B MHTEPAUCIMIUIMHAPEH MOIX0A, Oa3upaHu
Ha npuiokeHus B peannus xuBoT (Todorova-Lazarova, 2019).

IToctenenno STEM ce npeBpblia B noauTuka U Ha EBponeiickus cbro3. B crie-
Luanu3upaHa ceKlys B caiiTa Ha EBpomnelickus Cbhro3 Morar Ja ce HaMepsT Mpo-
eKTH, paboTely B Ta3u mocoka. Bwernpeku ToBa npe3 2011 . ChOTHOIIEHUETO Ha
STEM yMmenusTa Ha a3uarckure u eBponeiickure yueHuru € 20% xum 2%.

Karo mrocose nHa STEM o0yuenneTo Morar fa ce mocoyar: nogoOpsiBaHe 3Ha-
HUATA Ha YYEHULIUTE U TSIXHATa YBEPEHOCT, MpUJIaraHe Ha 3HaHUATA B PEIIaBAHETO
Ha npobiemu; npodecuoHanHo opreHTpane u u3dop Ha STEM cneunannoctu.
STEM cb3naBa MHOKECTBO MEXIYTIPEIMETHH BPB3KHU, a B OCHOBAaTa CTOM U3TPaXkK-
JTAHETO HA MPAKTHYECKU TPOEKT.

STEM o0yueHneTo B ObArapcKUTE yYMIIUIIA B MOMEHTA € aOCOIFOTHO HOBATOPCTBO.
Hsima iporpamu 1 yueOHM TIOcoOUs Ha OBITapCKH €3HK, KAKTO U JIMTICBAT MOATOTBEHN
yuuteny. [locreneHHo ce mpaBsaT ONMUTH 38 BMBKBAHE Ha MOIOOHH €JIEMEHTH B IIporpa-
Mara, KaTo BbBE&KIIaHETO Ha KOMITFOTBPHOTO Mozienmpane B I u [V kiac, kouto obaue ca
HAaITBJIHO HEAOCTATHYHH 1 Oe3 mocnepalto passurie. Ch3aanoxa ce MHOYKECTBO YaCTHU
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(bupmu, peyiarany 3aHuManus 3a Jiena cb¢ STEM, KoHTo 3ammbiiBar HUIaTa, Kosito ce
TMIOJTYyYH BCIIGJICTBHE HA HHTEPECA Ha POAUTEIN KbM IOI00EH BU] 00yUYCHHE.

STEM o0yuenue B E3ukoBa rumuasus ,,l'eo Muses“ — Jloopuyu

STEM ooyuenne ¢ LEGO MINDSTORMS. E3sukoBa rumuazust — JloOpuy,
ce MPHUCHhEOUHM KbM YUWIIMIIATA, Y9acT OT mporpama ,,PoboTtuka 3a Bbbirapus®,
mpe3 2016 ronuna. Ts ¢ naunmupana or SAP LAB u donpanus ,,Paborunnumna
3a rpa<IaHCKH MHAIUATUBH ‘. POOOTHKAaTa € eAMH OT HAauMHHUTE 33 OCBILECTBS-
BaHe Ha STEM oOyuenue. BxirouBaneto B Ilporpamara ce ciydsa cien KaHIu-
narcTBaHe U yyacTtue B KoHKypc. Ilo IIporpamara ce ocurypsisa komiiekr LEGO
MINDSTORMS, crneunanHo NPpUHTUPAHO C JIMHUM MoJie 3a paboTra, mpaBwiia U
MHUCHHU 3a u3nbiaHeHue. Cien omoOpsiBaHe YUMIIMILATA CTaBaT YYAaCTHUIM B HaJ-
npeBapa, paboTeiiku mo oouM 3anaun. Besika roguHa crapTupa HOB CE30H Ha Taszu
HaJIpeBapa C HOBU €KUM, MUCHUH U moJieTa. POOOTHT pasnoara ¢ mporpaMupyemM
0110k, HapeyeH Opuk. C yero yactu ce crodsBa podOT, KOUTO 1a MOXKE Ja ce JIBU-
KM M B KOUTO ce Brpaxkaa OpukbsT. KM poOoTa ce 3akpenBaT CEH30pH U MOTOPH,
KOWTO C€ CBBbP3BaT KbM OprKka. MOTOpHUTE CiIyKaT 3a 3aBIKBaHE, & CEH30PHUTE — 32
KOHTpOJIUpaHe Ha poOOTa Ype3 LBAT, U3MEpBaHe Ha pa3cTosiuue, Jonup u ap. [loc-
TaBEHUTE MUCHM MPEAU3BUKBAT YUEHHUIIUTE J1a U3MOI3BaT 3HAHUS MO0 MaTeMaTrkKa
KaTo 0OMKOJIKA Ha OKPBKHOCT 32 M3UMCIISIBAHE HAa POTalus, ChoOpa3sBaHe Ha TPH-
€He, TeXecT OT (pu3MKaTa, KOHCTPYHUpaHE Ha Pa3IM4HU 3aJBMKBALIM MEXaHU3MHU
U Ap. YUeHUIHUTE U3N0I3BaT cOPTyep, B KOMTO upe3 OIIOKOBO MpOrpaMUpaHe ce
3aM03HaBar ¢ MOAAITOPUTHM, YCIOBEH OJIOK, IUKINYEH OJI0K, YCIOBHE 3a Kpai Ha
LUKBJI, TPOMEHIINBA, Pa3IUYHU TUIIOBE ONEpaluy ¢ MPOMEHJINBa, padoTta ¢ daii-
JIOBE, Ch3/1aBaHE Ha BUJCOKIIMII, €JIEKTPOHHA Tabnuia, JOKyMEHT U MHOTO JIPYTH.

Pabotara mo nporpama ,,PoboTtrka 3a beirapus® nossomnsia nodpe OamaHcH-
paso u epextuBHo STEM oOyuenue. B cnenBamara onpocreHa Tabnuia MoKeTe
Ja BUOUTE CaMO 4acT OT 00pa3oBaTeHUTE 00JACTH, KOMUTO ca HEOOXOOUMHU MpHU
pabora B OTAETHNUTE KOMIIOHEHTH Ha ChCTE3aHUETO, KAKTO U XapaKTEPUCTUKUTE Ha
STEM o0yueHnue, KOUTO MOTar Jja ce pa3no3HasT Ipu padoTa MO Te3U KOMIIOHEHTH.

Xapaktepuctuka Ha STEM | KomnoHeHT oT nporpamara ,,Po6oTuka 3a OGpa3soBartenHa
obyyeHueTo Bbnrapus“ obnact

Mpennonara pabora B EkunHa 3adaya — Kak ce pa3speluaBar npobne- | PasBuBaHe Ha eMoumo-
HedopmanHa cpefa, 6es MV B €KMNa, Kak ce n3bupa pelieHne, u3rpax- | HamHa WHTENMUreHTHOCT,
BPEMEBO OrpaHUYeHne, KOMY- | aHe Ha MPUATENCKIA OTHOLLEHUS. ncyxonorus.

HUKaLMsl, CbTPYAHUYECTBO.

MoowpsiBaHe Ha ekcnepy- Po60du3satiH — KOHCTPyWpaHe Ha poboT WHdopmaTuka, npo-
MEHTUPAHETO, NPOEKTUpa- cropeg MucuuTe, KOUTo TpsibBa Aa U3MbITHM. rpamupane, uauka,
HeTo, Ntobo3HaTenHocT, kpu- | CbagaBaHe Ha anropuTMu, KOUTO @ Mporpamu- | Matemaruka.

TUYHO MUCTIEHE, TECTBAHE U | paT AeiCTBUsTa Ha poboTa 1 ceH3opuTe My 3a

MOZMULMPaHe Ha PELLEHMS. | U3MBITHEHWE HA MUCUNTE.
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W3nonssaHe Ha nacneno-
BaTENICKM NOAXOM, KpeaTus-
HocT. MpoekTHO BasnpaHo

ﬂpoeKm — 3afjaBaHe Ha Tema 3a Cb3gaBaHe
Ha MpOoeKT. Hy)KHO € aHanu3 Ha CbllecTByBa-
LnTe peleHns, npoy4saHe Ypes cneunanmncti,

B 3aBucumocTt ot
3a/afeHaTa Tema.
Bb3moxHo e T4 aa

cbyetaBa xumus, buo-
norus, usnka

06yqume. HamupaHe Ha MHOBAaTMBHO peLleHue, U3rotedaHe

Ha NnpoekKTa.

Moxe fa ce n3paboTAT MaKeTu, CKEYOBe 1 Ap. | U T.H.
3a BU3yaNiHO NpefCcTaBsHe Ha NpoekTa. 3a nspabotkarta u/mnu
NpeACTaBsHETO

Ha NpoeKTa morat
[a ce u3nonseart Tex-
HOMOrnn.

KakTo npu po6oamsaitH

Pobouepa — cbCTesaHve ¢ apyrnte otbopu no
onpeaereHnTe oT nporpamata npasuna.
[emoHcTpupaHe Ha n3paboTeHoTo

B poboau3aiiH.

STEM ocwurypsiBa BbiHyBaLLu
y4ebHN NPexXnBABaHUS.

KbM KOMIIOHEHTHTE POOOAM3AaH M MPOEKT MOrar Ja Ce OTHECaT CIICAHUTE
CTBIIKH OT IIpolieca Ha uHacenepro npoekmupane (EDP).

1. OnpenensiHe Ha MPoOIeMa: BbBEXKIaHE HA KDUTCPUU M OTPAaHHUYCHMUSL.

2. [IpoBexnane HA U3CIICIBAHUS: IOTHPCETE BUACOKIUIIOBE, H300PAKCHHUS, ap-
XUTEKTypa U T.H.

3. [IpencraBsiHe: MO3bYHA aTaka Ha UJICH 3a PEIIaBaHE HA MTOCTAaBEHHUS MTPOOIEM
Y Bb3MO)KHU PCLICHHS.

4. Ilnanupane: uzdepeTe uuesTa, KosTo rpynara IpeaBK/Ia, ue e padoTH Hali-
no0pe, ¥ MPOSKTUpaiiTe HeWHUS MPOTOTUIl. TOBa BKIIFOYBA CKHIIMPAHE Ha TU3aiiHa.

5. Cp3naBaHe: MpOCKTHPaHe U pa3paboTBaHE HA MPOTOTHIIA, KOMTO BCUYKHU ca
n30panu.

6. TecTBaHe U OIIEHKA HA MPOTOTHUIIA.

7. llpenipoekTpaHe Bb3 OCHOBA HA €Talla Ha TECTBAHE U OLIEHKA, aKO € HEOOXo-
JIAMO.

8. CpoOI1aBaHe 1 MPEJICTaBsIHE HA PE3YJITATUTE, H3BOIM.

[IpoBexaaHeTo Ha HaANpeBapara Ce OCHIISCTBSIBA B TPU eTama OHJIAMH.
B cnenmanuo ch3aaieH 3a MpoeKTa cailT eKUIuTe KauBaT (ailjioBe ¢ ONHCcaHue
Ha U3IBJIHCHHETO Ha KOMIIOHEHTUTE OT HaJrpeBapara. M3roTBsaTt ce qoKyMeH-
TH, TaOJNHIM, BUAEa, MpOrpamMHu Qaiiioe. Paborara Ha exunuTe OUBa OIEHS-
BaHa ¥ T€ MOJy4aBaT oOpaTHa Bph3Ka 32 TOBA KaKBO € JI0Ope na mogpoopst. du-
HaJIBT € CJIe]] TOI00p Ha Hali-OOPUTE EKUIU U Ce ChCTOM Ha )UBO. ChOUTHETO
ce Hapuva Harmonanen decrusain ,,Pod6oruka 3a brarapus‘. Ha nero orbopute
MPEACTABAT MPOSKTUTE, POOOTUTE CU, MUHABAT TECTOBE 3a EKUITHOCT, KaKTO U
ce ChCTe3aBar Ha )KHUBO B podourpu. OIeHsBAT e MO0 KAaTEeropuu (KOMIIOHEHTH ),
KaTo MMa M ISUIOCTHA KiIacalus, KOSITO BKJIIOYBA M YETUPUTE HANIPABICHUS Ha
pabora. Haii-noOpure, ecrecTBeHO, OMBaT HarpajieHu. ToBa ca U eKUITUTE, KOH-
TO ca paboTwiu Haii-0aiancupano. CaMOTO ChOUTHE € SIUH MTPA3HUK, HA KOUTO
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YYEHUIUTE MOTaT Ja Ce 3all03HaBaT U KOMYHUKUPAT IIOMEXAY CH, 1a Pa3IiIexK-
nat paboraTta Ha APYTHUTE.

Bb3pacToBOTO M3KUCKBaHE 3a ydacTue B Ipoekra ¢ V — X Kiac. YUeHUuIuTe B
rumHazuara ca VIII — XII knac. MHOro 4ecto yueHunure ce BKIto4YBar B IX win
X KJ1ac, KOETO HamaJlsiBa [epuojia 3a yuactue B ekuna. [lopaau ta3u npuuuHa exu-
nure B EI" MHOTO 4ecTo ca HOBOCH3AACHU U C €AHUH, HAli-MHOT'O JBaMa YYE€HU-
LU C OMUT. 3aMmo3HaBaHETO M MPUBIUYAHETO HA YUESHHULIUTE 3a paboTa 1Mo MpoeKTa
O0OMKHOBEHO ce CJIyuBa 110 Bpeme Ha EBporelickara ceaMuia Ha MpOrpaMUpaHeTo.
B pamkuTe Ha 1Ba yaca yueHHLMTE yCIsBaT Ja MporpaMupar podoTa a ciupa Ha
OTIPEIENICHO Pa3CTOSIHUE OT 00EKT, Jia M3BbPIIN ONPEACTICHU IBUKECHUS, 1a U3/1aBa
3BYK, Jla pa3l03HaBa LBAT. BCHUKO TOBa € HOBO 3a TX U IPEAU3BUKBA T'OJISIM UHTE-
pec. Te3u, KOUTO ca Hall-MOTHUBHPaHHU, CTaBaT YacT OT ekura. B mponeca Ha pabo-
Ta BCEKM HaMUpa CBOATA Hall-CHIIHA CTPAaHA B TUMA — KOHCTPYKTOP, IIPOTrPaMHUCT,
paboren o MpoeKTa, KbAETO ToeMa BOJCIIa POJisi, HO BCHYKH CE€ BKIIOUBAT BHB
BCEKU €IMH KOMIIOHEHT.

EdexruBnoctra Ha STEM 00ydeHreTo 3aBUCH U OT MPABUIIHOTO MIPOEKTHPAHE
Ha ypoKa.

IInannpane na STEM peiinoctu. IIpu npoextupane Ha STEM neitHocTuTe
e n1oOpe aa ce OTroBOPH TOJIOKHUTEIHO Ha TO-TOIsIMa 4acT oT Te3u 11 Bempoca.
CHnuchKbT MOXKE J1a Ce M3MO0I3Ba KaTO OPUEHTHPOBBYEH.

1. IlpencraBst 11 ypOKBT pealieH MpobieM (MHXEHEPHO MPEeIu3BUKATEICTBO)?

2. YueHHIuTe 1Ie e 3aMHTPUTYBAT JIM OT Ipodiema?

3. YpoKbT NO3BOJISIBA JIM HA YUYEHULIUTE /1a Ch3AaaT MHOKECTBO NIPUEMITUBU U
KpEeaTUBHH MOAXOIU U PELICHUS 3a YCIIEIIHO peliaBaHe Ha mpoodiaema?

4. YpoxbT npuiara jJu BaXXHO ChAbPKaHUE OT HayKaTa U MaTeMaTHKaTa Ha HUBO
r3y4JaBaHe B TO3H Kiac?

5. YPOKBT U3M0JI3Ba JIU IIPOLECa HA HHKEHEPHO MPOEKTUPAHE KATO MOAXOJ 3a
pemaBane Ha poOiemMu?

6. M3non3Ba a1 ypoKbT MOAXOJ, HACOYEH KbM yueHe U 00ydeHue, OpUeHTUPAH
KbM yueHHUKa?

7. YpOKBT BOAM JIM 10 IPOCKTUPAHETO U Pa3paboTBaHETO Ha MOAEI WU MPo-
ToTUN?

8. SIcHa nu e possTa Ha TEXHOJIOTMUTE B YPOKa 32 yUeHUIUTE?

9. YPOKBT yCHEUIHO M aHTaXXHUpa yUYSHULUTE B IieJieHacoueHa paboTa B eKHIl?

10. YpokbT BKIIIOYBA JIM TECTBaHE HA PEIICHUETO, OLIEHKA HA pe3yATaTuTe U
MpenpoeKTHPaHe 3a MoJ00psiBaHe Ha pe3yaTara?

11. YpoxbT BKIIIOYBA JIH YYEHUIUTE B OOIIYBAHETO OTHOCHO TEXHUS AM3alH U
pesyararu?

B ropunute, B kouto paboTHX MO MPOEKTa, Beue UMaM n3paboTeHa 00ydHuTe-
Ha KHWDKKa 3a JIEropoOOoT, KOsITO Toanomara padorara HU. T BKIIIOYBa peana ot
3aJa4M, KOUTO MOCTEIIEHHO BKJIIOYBAT paboTa ¢ MOTOPHUTE, Pa3IMYHUTE CEH30PH U
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MpOorpaMHu KOHCTPYKUWH. Pemmx na usnonssam u apyru STEM naunnu 3a npu-
BIIMYaHE Ha YYCHUIUTE. BKIIOUMX yYUIIUILETO B MIPOEKT ,,3aMo3Haii ce U mporpa-
MUpail“, opraHu3upaHo BbB Bpb3Ka ¢ EBponeiickara ceamuiia Ha mporpaMUpaHeTo,
C YMATO MOMOII 3aKylHX micro:bit mporpamupyemu miaatku U Finch (mo-mambk
nporpaMupyem po0or). 3a TIX ChII0 CbM U3padOTHIa OOYYUTEIHN KHIKKH, 32 J1a
MOXKe 3a KpaTKo BpeMe padoTara na € edekruBHa. PaszmmpsiBaM Kpbrozopa cu ¢
pasInvHu OHJIAHH Marepuanu. bsax dact u ot o0y4yenue Ha Microsoft.

STEM o0y4uenue ¢ mico:bit. [Inatkure micro:bit ca mo-iecHu 3a ynorpeoa.
[Tpu TX MUICBa €IEMEHTHT KOHCTPYyHpaHe, HO OTHOBO UMaMe MpaKTH4ecKa 3a-
Jada, MporpaMupaHe u rnoyiydaBane Ha pusuuecku pesynrart. [Inarkara micro:bit
pasmofara ¢ BrpaieHd CEH30pH 3a TemiepaTypa, 3Byk H led mammu. C micro:bit
MoOXe OBP30 U JECHO Ja ce pealu3upar ajJropuThbM 3a TeHEpUpaHe Ha CIydyailHO
YHCII0, ACUCTBUS TIPU Pa3IMYHUTE CTOMHOCTH. Morar a ce BKJIIOYAT YCJIOBHH,
UUKIMYHU KOHCTPYKIMH, TPOMEHJIMBH. JleficTBHATA, KOUTO MOrar jAa ce Mpo-
rpaMupaT Ipu pa3IuyHH YCIOBUs, ca: n300pa3sBaHe Ha pa3nuuHu ¢urypu c led
JaMIIMTE, BH3MPOU3BEKIAHE Ha 3BYKOBE C pa3jinyHa BHcounHa. [Iporpamuute
peleHus Morat a Ob1aT MHOTO U pa3HooOpasHu. [lnarkara Moxke 1a cTaHe 4acT
OT ApYT MaTepHajeH MPOeKT — a ce 00BHE C KapTOH U Jia mpuaodue hopmara Ha
JKUBOTHO WJIM MTPEIMET, a CE 3aKpeIu 3a ApYr npeamMeT u T.H. OTHOBO € HeoOXo-
JUMO TIOCTaBSHETO Ha SiCHA MPaKTHYECKa 3a/1a4a, YUETO PElICHUE 1a C€ ThPCH 0
KpeaTHBEH HauuH.

C untepec Oe mpuer u mankusat podot Finch, koiito nmarie 3a 3aga4a ja Ha-
MUpa 3alIMTEHU KUBOTHH, J1a M3MEpBa TeMmIeparypata (Imo0aTHOTO 3aTOIUISHE) U
na curnanuzupa. OTHOBO ce ImporpaMupa ¢ OJIOKOBO porpaMupaHe, U3MoI3BaT ce
YCJIOBHU M LUKJINYHU KOHCTPYKIHH.

STEM oOy4enueTo me HaOupa Bce MoBeve NpuBbp>keHUIU B bbirapus. Eto
HSIKOM OT OCHOBHHTE TPYJHOCTH, KOUTO CpeUIaT YUUTeIuTe.

— JombIHUTENHO (UHAHCHPAHE 3a MaTepHali U TEXHHUKA 3a OCBHIIECTBSIBAHE HA
o0ydeHueTo u u3padboTBaHe Ha mMpoekTuTe. OCUTypsIBAHETO Ha TOJISIM Opoii moco-
Oust 3a paboTa B yueOeH yac U3MCKBa (MHAHCOB PECYPC Ha YUMIUIIHUTE OIOIKETH.
Taka HarmpuMep eIWH KOMIUIGKT 3a €KHITHa padoTa Ha MpoekT Ha Microsoft e ot
nopsigbKka Ha 170 7B., KaTo caMo elHa YacT MOXE Jia C€ U3M0JI3Ba MHOTOKPATHO.

— JIumnca Ha MOAXOIAIIM Pa3pabOTeH! ypOLH, 3a/1auH, YIIPAKHEHUSI U HEOOX0-
JUMOCT YYUTEIUTE CaMH J1a ObJaT Ch3/1aTe Ha TaKuBa. T0Ba M3MCKBa MHOTO Bpe-
Me, KPEeaTUBHOCT U KOMOMHATHUBHOCT. Ch31aBaHETO HA KaueCTBEHU M €(EKTHBHU
MPOEKTH U3MCKBA KOJIEKTHBHA pab0Ta Ha YYUTENU OT Pa3IMuHHU IPEAMETHH o0Jac-
TH M ChUETaBaHE HA YMECHUATA UM B €AMH ISTIOCTECH MEXIYTPEAMETEH MPOECKT.

— Jlumica Ha JOCTaThbYHO BapHAHTH 32 aJeKBaTHO OOyYeHHE HA CAMUTE YUHTe-
mu kato STEM o0yuutenu, KakTo U ()MHAHCOBO MOACUTYpsIBaHE Ha OOy4eHUSTA.
B MoMeHTa eHO OT MajJKoTO OOydeHHs Ha OBJITapcKH € OHJIaiH Kypc Ha MapuH
[ManamanoB u SAP LAB.
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[omsute or STEM 00ydenuneTo ca B Iocoka pa3BUBaHE Ha KPEaTHBHOCT, KOMyHHKa-
THBHOCT, aHAJIMTUYHO MUCJIEHE U IPYTH KITFOUOBU KOMITETEHLIMH, COYE€HN KaTo YMEHHATA
Ha XXI Bek. [IpoekrHo 6asupanoro odyuenue npasu STEM npuBiekarento, tHTepec-
HO, [IeTleHacoueHo 1 0oocHoBaHO. STEM 00pa3zoBaHKeTo aBa 3asiBKa 3a OTOnarofapsisa-
HE Ha MIKOHOMUKATa C TIO-TOJISIM TPOLIEHT YYEHHUIIM, KOUTO IIIe C€ 3aHUMAaBaT ¢ IIMPOKUS
Kpsr npodecu, kouto ce npurotasar nox STEM yagbpa — KOMIIOTBPHH CHIELUAIIHC-
TH U QIMUHHUCTPATOPH, apXUTEKTH, Pa3IMIHU BUAOBE TEXHUIH, XUJIPOIO31, TEHETHLIH,
MHUKPOOHOII03H, OroxumuIw v MHOTO Jipyru. STEM e o0ydenue 3a Oberiero!
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STEM TRAINING - EDUCATION OF THE FUTURE

Abstract. The article presents the notion STEM education and the reasons
determining its introduction to the educational programs. This approach, not yet
sufficiently known to the Bulgarian educational system, is project-based and creates
interdisciplinary relations, challenges the school students and stirs an interest in
science and technologies. There are variants of STEM education which could
potentially be introduced to EG “Geo Milev* — Dobrich, with instructions given for
the preparation of a STEM lesson. The STEM education problematics are pointed
out, as well as the positive aspects of this approach.
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