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NCIIOAB3OBAHUVE AUAAKTUYECKOI'O ITOTEHIIAAA
NMHHOBALIMOHHBIX CPEACTB OBYUEHN A B HLEAOCTHOM
INEAATOTMYECKOM ITPOLECCE B IEHTPAX STEM-OBPA3OBAHUA

B. JI. TO3ULIKHU I

Y[Toneccut 20cydapcmeeHHblli yHugepcumem, yi. Jlnenposckoti pnomunuu, 23, 225710, e. ITuHck, benapyce

IMpenMeTOM aBTOPCKOTO PacCMOTPEHMS SIBJISIETCST Mpo6/eMaTMKa MCIIOMb30BaHMS IUIAKTUYECKOTO TOTEHIMaNa BbhICOKO-
TEXHOJIOTUYHBIX CPEJCTB 00yueHus B meHTpax STEM-06pa3oBaHust KaK COCTABHOTO KOMITOHEHTA MHHOBAI[MOHHOTO IO -
XOJla, OCHOBAaHHOTO Ha MPUMMEHEHUY B I[€JIOCTHOM IeIaroruueckoM IpoIecce aKTMBHBIX METOHOB OpraHU3alyuyu yueOHO-
T03HABaTeJbHO AesITeTbHOCTY yuaiyuxcs. KOHKpeTU3MpoBaH MOHSATUITHO-TEPMIUHOMIOTMUECKIIT alapar, ornepupoBaHue
KOTOPBIM ITO3BOJISIET PEIIATh 3a1aU¥ ITPOBOIMMOTrO MCCIeNOBaHMSsI. BbieneHbl KOMITIEKC QYHKIMIT U IUIAKTUUECKAs POITb,
BBITIOTTHSIEMbIE BbICOKOTEXHOJNIOTMYHBIMM CPEICTBAMM OOyUEHMS, UTO TO3BOJISIET OMpenensTh QyHKUMOHATBHYIO HAIIpaB-
JIEHHOCTb MIPUMEeHSIeMbIX TEXHUUECKUX pellleH!ii C yUeTOM UX 3HAUMMOCTH IJIs1 Pa3BUTUSI TMUYHOCTU YUAIIUXCS B YCIOBUSX
CTAHOBJIEHNS] S)KOHOMUKY 3HAHUI U 3MMOXU UMGPOBU3ALNY. BbISIB/IEHBI TEXHOIOTMYECKME U OUIAKTUYECKME aCTIeKThl MH-
Terpauyy VHHOBAIMOHHOTO MOAX0/a B 06pa3oBaTelbHOE MPOCTPAHCTBO Bemapycu. VICTOUHUKOBOI 6a30it MccieqoBaHmMs
SIBJISIIOTCST ITyOIVIKAIIMM, TIOCBSIIIEHHbIE aKTyaTbHBIM BorrpocaM pa3Butysi STEM-06pa3oBaHus 32 py6esKoM M Ha IMTOCTCOBET-
CKOM ITPOCTPaHCTBE, B TOM unciie u B Pecrty6nnke Benapycs.
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MIpolIecC; AUAAKTUYECKAsT POJIb CPEMICTB OOyUEH NS,
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Subject of author’s consideration is the perspective of use of didactic potential of hi-tech tutorials in the centers of
STEM-education as compound component of the innovative approach based on application in complete pedagogical process
of active methods of the organization of educational cognitive activity of pupils. The conceptual terms framework, operating
which allows to solve problems of the conducted research is concretized. A complex of functions and didactic role performed
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BBeapeHne

AKTya/lIbHOCTh Pa3pabOTKY TeOpuM U PasBUTUS
MPaKTUKY TIpUMeHeHUsI B 06pa30BaHMM MHHOBALM-
OHHBIX TIOJXOIOB, OCHOBAHHBIX Ha MCIIOIb30BAHUU
aKTUBHBIX METOIOB OpraHmsalu yuyeOGHOI JesTesb-
HOCTM y4ammxcs ¥ 3¢ GeKTUBHBIX TEXHUUECKUX pelre-
HUIA, OTIpeesieTcss He0OXOAVMOCTBIO YPEeryIupoBaHMs
MpO6IEMHBIX BOIIPOCOB, CBSI3aHHBIX C afarTanyeii 00-
pa30BaTeIbHOTO MPOCTPAHCTBA K MTPOUCKOASIIINUM JTN-
HaMMUYHBIM COLIVOKY/JIBTYPHBIM M3MeHeHusM. [Ipume-
HEHJe B COBPEMEHHOM O6pa30BaHUM NOCTVDKEHUI U3
cdepbl po6OTOTEXHUKM, UCKYCCTBEHHOTO U TUOPUIHO-
I'O MHTEJIIEKTA, HelipoceTeit, peHOMEHOB TOIOTHEHHOI
¥ BUPTYaJbHOM peasbHOCTY, PasBUTHE MOOUIBHOTO,
CeTeBOr0 M MAMUCTAHIIMOHHOTO OOyYeHMsI, IOCTeIeH-
HBII TIepexo[, KITIOUEBBIX BUAOB HOESITETbHOCTU (B TOM
YyMCiIe ¥ yueOHOM) B BUPTyaJIbHOE ITPOCTPAHCTBO — BCe
3TO IPOSIBJIEHNMSI Y€TBEPTOI MPOMBIILJIEHHON PEeBOJIIO-
uyy (uHpyctpuu 4.0), COBpeMeHHMKaMM KOTOPOI MBI
saBisieMcs. TeHAeHIIMM AVHAMUYHOIO pasBuTus B Pec-
my6omuke Benmapych IT-MHOyCTpuMM M HEOOCTATOYHOIM
00€eCITeUeHHOCTM  KBaIM(MUUIMPOBAHHBIMM  KaJipaMu
B cdepe MHDOPMAIIMOHHO-KOMMYHMKAIIVIOHHBIX TEX-
HOJIOTUT COTIPOBOKAAIOTCS 0003HAUMBIIMMCS CHIMKE-
HMYEeM KauecTBa 06pa3oBaHMsI B 06/IACTY TOYHBIX HayK,
HM3KOI MOTMBAIMell IIKOJbHUKOB M CTYIEHTOB K MX
ocBoeHuio. CI0KMBIIIeeCs: ITPOTUBOPeUe MEXIY COLIM-
aJTbHO-TOCYIAPCTBEHHBIM 3aIIPOCOM Ha CITeLIMAIUCTOB,
0018 1AI0IIIX HOBBIMY HEOOXOAMMBIMU B TAHHBIX YCJIO-
BUSIX JIMYHOCTHBIMM KAayecTBAMM M KOMITETEHIIMSIMUA,
¥ OTCTaBaHMEM B TeMIIaX MX ITOATOTOBKM ITOATAIKMBA-
eT cucTeMy OOY4eHUSI M BOCITUTAHUS K TTOVICKY perie-
HUIA, CITOCOOCTBYIOMIVX KapaMHAIbHOMY M3MEHEHUIO
cuTyanuu B obpasoBaTesibHON cdepe. HayuHast ped-
JIEKCUST aKTYaJIM3UPYET BOMPOCHI TEOPETUKO-METOMO-
JIOTUYECKOT0 O60CHOBAHMS M HAYYHO-METOIMUYECKOTO
obecrieueHNs] MHHOBALIMOHHBIX MOIXOIOB B 00pa3oBa-
HIM, OCHOBaMM KOTOPBIX SIBJISTFOTCSI :

® BHICOKOMOTMBMPOBAHHAS aKTVBHAS JeSITEeTbHOCTD
CyOBEKTOB ITeAArornyeckoro B3aMOIeCTBHS,

® MEKAVUCUUTIIMHAPHOCTD U MTPAKTUKOOPUEHTHUPO-
BAaHHOCTb B COIEP’KaHUM 00pa30BaHMS C YUETOM pas-
BUTMS TBOPUECKOTO Hayasia B CTPYKType JIMIHOCTH;

® JICIIO/Ib30BAHME TEXHOJOTUYECKOTO W AUIAKTU-
YeCKOro ITOTEHIMala HOBENIIMX CpencTB O6GyueHUs

B YUIOBUSIX CIEIMATIbHO OPTaHMU3YyeMOii 06pa3oBaTesb-
HOI1 cpefpbl (B HAllleM CJTy4ae B €e KaueCTBE BbICTYIIAKT
1eHTpbl STEM-06pa3oBaHusl, MpakTUKa OesSTeTbHOCTU
KOTOPBIX MOJTyUMIa PaCIpOCTPAHEHME KaK 3a PYOEKOM,
TaK ¥ Ha IMTOCTCOBETCKOM MPOCTPaHCTBe [1-9]).

A66peBuatrypa STEM o6pa3oBaHa OT 3arjlaBHbIX
OYKB Hay4YHO-00pa30oBaTebHbIX HAIpaBjeHUIi, B CO-
IepsKaTelbHbIX U MPEIMETHbIX 06/IaCTSIX KOTOPBIX OCY-
IIeCTBJISIETCS 06pa3oBaTenbHas AesITeTbHOCTb: Scien-
ce — Hayka; technology — TexXHOJOTUS; engineering —
uHKeHepusl; mathematics — maTeMaTuka. B mpak-
TUKe 0Oy4YeHMs M3BECTHBI BapMaHTBI, KOTa B aKpoO-
HUM J00aBSIOTCS 3ariaBHbie OYKBbI A (STEAM) miaun
R (STREM). B nepBOM cCiydyae 3TO O3HadyaeT BKIKOUYE-
HMEe KOMITOHEHTA, KOTOPbI/i OTHOCUTCSI K TYMaHUTap-
HO-3CTeTUUYECKO! CcomepsKaTelbHON 007acT (aHIJL.
art — MCKyCCTBO), BO BTOPOM — OPMEHTUPOBAHHOCTb
comepkaHusI 00pasoBaHMSI M €ro OpraHM3aiuy Ha
BQXXHYI0 TEXHOKPATMUYECKYI0 COCTABJSIIOILY0 (QHIVI.
robotics — pobortorexunka). Cyroio STEM-o6pa3oBa-
HUSL SIBJISIETCS HAYYHO-TEXHMYECKas! ITOATOTOBKA Oymy-
IMX COEIMATUCTOB Yepe3 CTUMYJIMPOBaHNEe MHTepeca
M BBICOKYI0O MOTMBAIIMIO K HeSTeJIbHOCTM B 06J1aCTU
POOOTOTEXHUKM, KOHCTPYMPOBAHMS, MOIETVPOBAHMS
¥ IPOEKTUPOBAHMS C OITOPOIt Ha UIey 0GyUeHus C Ipu-
MEeHEHMEM MEeXAVCUUIUIMHAPHOTO U IPUKIALHOIO
noaxomoB. C mosuuuit aunaktuku STEM-o6pa3oBaHue
TpefcTaBsieT co00¥t IIaHOMEPHBI MPOIecc, BKIoYa-
IOLINI M3yUyeHMe eCTeCTBEHHBIX HAyK Hapsay C VHXKe-
Hepuei, TeXHOJIIOTUEN U MaTeMaTUKOM U OCHOBAHHbII
Ha VCCIeNOBaHUM KaK BeAylleM Ture ydeGHON mesi-
TEeTbHOCTH.

B HameMm uccineqoBaHMM IOCTaB/IEHbI 3a1a4M OIIpe-
JeJIeHNsI IUOaKTUYeCKOro TTOTeHIIMaaa U IugakTuye-
CKOJ pONM MHHOBAIIMOHHBIX BbICOKOTEXHOJIOTUUHBIX
CpencTB 06YUeHMS, UCITONIb3YEeMbIX B 1I€JIOCTHOM I1e/ia-
roruueckom mpoitecce B STEM-1ieHTpax (B GOTbIINH-
CTBe (JIyyaeB — B JOTIOHUTEIBHOM OOpa30BaHUM).
PemieHne maHHBIX 3a37auy MO3BOJUT BBIOEIUTH OLHO
U3 HAYYHO-METOINYECKUX OCHOBaHMUI 3)PeKTUBHOI
OpraHu3anuMyu M CUCTEMHOrO NMPUMEHEHMSI MHHOBA-
IMOHHOTO WHCTpyMeHTapuss B STEM-o6pasoBaHuu,
€ro YCIelrHoi MHTerpauyuyu B 06pa3oBaTebHOe Mpo-
CTPaHCTBO.

MaTepI/IaABI N ME€TOABI NCCAEAOBAHUSA

B KauecTBe OCHOBHBIX METOH OB MUCCIeAOBaHUS UC-
M0/Ib30BaHbl CPaBHUTEIbHO-COMOCTABUTENbHbBIN aHa-
JIX3 HAyYHbIX MaTepUaJoB IO M36paHHOV HaMU Te-
MaTMKe, OITyOJIMKOBAHHBIX KaK 3a pyOeskoMm, Tak U Ha
MOCTCOBETCKOM IPOCTPAHCTBE, U OMMCaHNWe SMIUPU-
YeCKOTO OIbITa JesATe/IbHOCTH 1eHTpoB STEM-06paso-
BaHus B Pecniy6bnuke Benapych. Ha ocHoBaHUM COBpe-
MEHHBIX MEeTOJIOJIOTUYeCKUX MOJXOMOB (CMCTEMHOTO,
CpefsoBOro, KOMIIETEHTHOCTHOTO, [esiTeIbHOCTHOTO,
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JMYHOCTHO OPUEHTUPOBAHHOTO U [Ip.) OIpeeeHbl
(benomeHonornyeckast cymaocts STEM-06pa3oBaHus,
MOTEeHIMAI ¥ OUOAaKTHMIeCcKas Pojib ero BbICOKOTEX-
HOJIOTMYHBIX CPENCTB B I[€JIOCTHOM I1€Jarormyeckom
mpotiecce. B pamkax peliieHus: OCTaBJIeHHbIX 38134
KOHKDPETU3UPOBAH UCIONb3YEMbI/ MOHSATUIIHO-TEP-
MMHOJIOTMYECKMIA anmapar, 4To obecreurBaeT HeobXo-
IVMBIil yPOBEHB TEOPETUKO-METOH0IOTMYECKOTO 000-
CHOBaHMS pa3paboTky U 3GQPEKTUBHOTO CUCTEMHOTO
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IMpMeHEeHMS BbICOKOTEXHOJIOTMYHOI'O ANJAKTNYECKO-
o MHCTPYMEHTapuAa U MTHHOBAIIMMOHHbIX TEXHUYECKUX

peleHunii B ycIoBUsX pasButus STEM-o6pa3oBaHust
B Pecry6mike Bemapych.

Pe3yabTaThl NCCAEAOBAHUS U UX 00CYIKAEHUE

CpaBHUTETbHO-COMIOCTABUTEbHbBIN aHATUS ITyOIN-
Kaluii mo mpob6memaTuke pasButus STEM-o6paso-
BaHus [1-9] mo3BosseT coenaTh BBIBOL O ero pac-
MPOCTPAHEHHOCTM Kak 3a pybeskoM, Tak M Ha IOCT-
COBETCKOM IIPOCTPaHCTBE B cwiIy (OPMUPOBAHUS
COLMAIbHO-TOCYLAPCTBEHHOIO 3alpoca Ha [aHHYI0
MOJeb 00yueHus B YCIOBUSX MpoBU3aALMU U OU-
HaMuyHOro passutus IT-uHpyctpuu. B ABcTpanuy,
Asctpun, Benmukobpuranuy, l'epmannm, Januu, M3pau-
ne, Uugun, Utanuu, Upnanguu, Kurae, CunHramype,
CIIA, dunnsuaauu, @panunn, FOxHoi1 Kopee u Sno-
Hun STEM-o6pa3oBaHye OCYIIECTBISIETCSI B YCJIOBU-
SIX peanu3aluy COOTBETCTBYIOUIUX IOCYLAPCTBEHHBIX
MporpaMm, HallMOHAJbHBIX CTPATeruii ¥ YaCTHBIX UH-
BECTULIMOHHBIX MHULIMATUB [2; 4, c. 7]. Ha mocTcoBeT-
CKOM IIpOCTPAHCTBe, B cTpaHax bantum, KasaxcraHe,
Poccuu u Ykpaune, 1ieHTpbl STEM-06pa3soBaHust OTy-
YalT COMMIHYI0 TOCYyLapCTBEHHYIO NMOALEPXKKY [1-7].
B Pecniy6nuke Benapych ¢ 2015 1. B paMKax IIPOEKTOB,
Mo epskaHHbIX accormaiymeii «O6pasoBanue ajs 6y-
IIy1Iero» 1o ComeiCTBUIO Pa3BUTMIO 06pa30BaTebHbIX
MHULIMATYUB B 00/TACTY TOUHBIX HAYK M BBICOKUX TEXHO-
JIOTUH, a Takke KaMIIaHUSIMM — pesupeHTamu Ilapka
BbICOKMX TexHosoruit (ITBT), MuHMCTEpCTBOM 06pa30-
BaHUs Pecrry6imuku Benmapych, Hauaayu CBOIO MHHOBA-
LIMOHHYIO IesTelIbHOCTD IeHTpbl STEM-06pa3oBaHus,
yacTHble mKoasl STEAM u STEMBRIDGE! [6; 7]. IIpu
COOTBETCTBYIOLe)l OpraHM3alMOHHO-MeTOANYeCKON
mongepskke STEM-11eHTphI cTaiau paboTaTh Takke Ha
6a3e yupesxaeHuit oopaszoBaHus B MuHcke, BapaHoBu-
yax, Bo6pyiicke, Bopucose, Bpecte, Butebcke, Tomerne,
Jlenpunitax, arporopozke JIomHMIIA U OPYyrUX Hace-
JieHHbIX TyHKTaxX benapycu. C 2019 r. uHHOBAIMOHHbI
MIOJIXOZ, CTa/IX IPUMEHSITh B Heb6ombIinx ropogax (bo-
6pyiick, Buneiika, JI3epskuHCK, JporuunH, [JybpoBHO,
Opuua, [Tnuck, Conuropck, lllapkoBmyHa)“. B kauecTBe
OCHOBHBIX Liejieil 3asB/IeHbl CTpeM/eHMe pa3BUBATh
" TIOANePKUBaTh 0Opa3oBaTe/bHble MHULIMATUBDI 10
pacrmpocTpaHeHuio Bceobieit STEM-rpaMoTHOCTH,
OPMEHTMPOBATH yUalMXcs B UX OymymemM mpodeccu-
OHAJILHOM BbIOOpE, TOTOBUTD JIMYHOCTh KAXKIOTO U3
YUYEHMKOB K YCIIeIIHOM COLManu3aluyu B BbICOKOTEX-
HOJIOTMYHOM O6IIIecTBe 6yayIIero.

B 6onpmMHCTBE Cy4yaeB AesITeTbHOCTh LIEHTPOB
STEM-o6pasoBanus B Pecrry6myike Beapych MHCTUTYa-
JIM3MPOBaHa B paMKaX AOIMOJIHUTETHHOTO 00pa3oBaHus
yepe3 pasBUTHE CUCTEeMBI YIIpaBIe€HMSI U OpraHu3a-

[IMOHHO-METOOMYECKOTO 00eCTIeYeHMsI C COOTBETCTBYIO-
LIMM IJIaHMPOBAaHMEM U CTaHOBJIEHMEM CUCTEMBI IIOJI-
TOTOBKM ¥ [TE€PENOATOTOBKY KaJpoB. B TakoM moHMMa-
HUM pacmpocTpaHenne B Pecrry6iuke benapych mpak-
TUKM IeSITETBHOCTY 1IeHTPOB STEM-06pa3oBaHus — 3T0
npyMep GyHKIMOHMPOBAHUS MHCTUTYLIVIOHATBHO Op-
raHM3yeMOli CUCTEMbI MEKIUCIUTIIIHAPHOTO 06pa3o-
BaHMS 110 OTHOLIEHMIO K eCTeCTBEHHO-Hay4YHO U TeX-
HUYECKOI 06/IaCTSIM 3HAaHUSI, OPUEHTUPOBAHHBIM Ha
pasBuTHE Y 06YUAIOIMUXCS MEXaHV3MOB TBOPYECKOTO
MHHOBAlLlMOHHOTO MBILUIEHMS], BbBICOKOJ aKTMBHOCTU
B chepe MPUKIATHON MCCIeN0BATENbCKOV ITPOEKTHOM
IesiTenbHOCTU. Ha OCHOBe aHanmM3a TeMaTUYeCKMUX Ma-
TepuasioB, OMyOMMKOBAHHBIX Kak 3a pybesxkom [8; 9],
TaK ¥ Ha TIOCTCOBETCKOM ITpocTpaHcTBe [1; 2; 5], MOX-
HO cIenaTh BBIBOZ, O MHOrOaclekTHOM IOHMMaHUU
benomenonornyeckoii cymuoct STEM-o6pasoBaHust
B JIMMHOCTHO-Pa3BUBAIIEM, COLMATbHOM, aKCUOIO-
IMYECKOM, CUCTEMHO-MHCTUTYLIMOHAABHOM, IIPO1iecc-
HO-JleSITeIbHOCTHOM M TEXHOJIOTMYEeCKOM acIeKTax.
OTO MO3BOJISIET OINPENENITh ONNMChIBAEMOEe HaMU SIB-
JIeHVe CIeqyIoMyM 06pa3oMm:

e IPUMHMMAaEMblii OOIIEeCTBOM IIpoliecc (usuye-
CKOTO M JYXOBHOTO CTAHOBJIEHMS JIMYHOCTU pebeHKa
yepes3 aKTMBHO peay3yeMble MEXaHMU3Mbl U BBICOKO-
TEXHOJIOTMYHBII UHCTpyMeHTapuit (GopMupoBaHus,
Pa3BUTHSI €r0 OOLIECTBEHHOI U TyXOBHOI KU3HU, TTO-
3HABATEbHBIX ¥ KOMMYHUKATUBHBIX MOTPEOGHOCTEN
yejioBeKa 3Moxu udpoBusam;

e CIlelMaJbHO OPraHM30BaHHBIN CIIOCOO MHTerpa-
UMY IMYHOCTU pebeHKa B MUP MaTepUaIbHOI U Iy-
XOBHOI KYy/IbTYPbl COBPEMEHHOIO 001ecTBa uepes
TPAHCISIIMIO M OCBOeHMe 00paslloB [esaTelbHOCTU
M TIOBeAEeHUs, YCTOSBUIMXCS (OPM OO6IIeCTBEHHOI
KM3HM, CO3HATEeNIbHO OPMEHTUMPOBAHHBIX Ha HEKO-
TOpble UOeaabHble 00pa3sbl, GUKCUpyeMble B 06IiIe-
CTBEHHOM CO3HAaHMM COLIMAJIbHBIE 3TaJ0HBI (UeI0BEK
6yay1iiero, co3uaaTenabHas JMUHOCTD M10XU HTUDPOBU-
3aUun);

® TOCYyapCTBEHHAs1, OOIIECTBEHHAS M JIMYHOCTHAS
LIEHHOCTb — KOHCTUTYUPYIOLIMII 3l€MEHT KyIbTYphI,
L[eJIbI0 KOTOPOTO SIBJSIeTCS IpUOOIIeHMe JTUYHOCTU
K BBICOKOTEXHOJOTMYHBIM IOCTMXEHUSIM COBpPEMEH-
HOVi UIMBWIN3aLUU U ee KyJbTyPHOMY Hacleauio;

® MHCTUTYLIMOHAIBHO OopMIIeHHast cucTeMa — CO-
BOKYITHOCTb CIEeIMaIM3UPOBaHHbIX yueGHO-BOCIIUTA-
TeJIbHBIX [IeHTPOB, yUpeXAEeHUI MOATOTOBKYU U Iepe-

'Accoumanmm mo comeiicTBII0 Pa3sBUTHIO 06PA30BATENbHBIX MHULMATUB B OGNACTH TOUHBIX HAYK M BBICOKMX TEXHONOTMI
«O6pasoBanue mius 6ymymero». URL: http://edudfuture.by; O6pasoBatenbubiit ieHTp STEMLAB. URL: https://www.stemlab.by;
YacrtHas mkona STEAM. URL: http://steamschool.by/#1ec66947947; YactHas mkona STEMBRIDGE. URL: http://stembridge.by/

#rec54129756.

2ACCOLU/IE!I.[I/II/I 110 COLEeNCTBUI0 Pa3BUTUIO o6pa303aTeﬂbeIx MHULNATUB B 00671aCTV TOUHBIX HayK M BBICOKUX TexHomorui «06-

pasoBanue miisa 6yaymiero». URL: http://edudfuture.by.
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ITOATOTOBKY KaJIpOB, OPTAHOB YIIpaBJIeHNs, 00pa3oBa-
TeJIbHBIX CTAHIAPTOB M IporpaMM B obnactu STEM-
ob6pa3oBaHus;

® CICTEMHO OpraHmsyemasi JUYHOCTHO-TIpeo6pa-
3YI01ast JesITeIbHOCTh peGeHKa U YUUTEIS] Ha OCHOBE
aKTUMBHOTO CYOBEKT-CYyOBEKTHOTO B3aMMOMAEMCTBIUS
YYaCTHMKOB 00pa3oBaTeIbHOTO IMpOllecca, aKTyaau-
3allMy TBOPYECKOTO Havaia B JIMYHOCTU pebeHKa, Me-
XaHU3MOB KPUTUUECKOTO M KPeaTUBHOTO MBbIIJIEHNS],
aKTUBHOM MHIOVBUAYAJIBLHOM U KOJJIEKTUBHOM, IPO-
GJIEMHO-TIOMCKOBOJ M MCCIeLOBATeIbCKOI HesTeNlb-
HOCTH;

® MIPaKTMKa 0O0yUYeHMs, BOCIIUTAHUS U CAaMOPa3BU-
TUSI TUYHOCTU, ONIMPAIOIIAsICS Ha aKTUBHBbIE BBICOKO-
TEXHOJIOTMYHbIE MeTOAbI, TPMEMbBI U CPeICTBA AUTAK-
TUKU B MEKAVCIUIUIMHAPHBIX ITPEIMETHBIX 00/1aCTIX
OIS OCBOEHMS YHUBEPCATbHbIX KOMIIETEHIINIA, 611aro-
Iapst KOTOPBIM OYIYIINii CITEIMaIUCT CMOYKET yCITem-
HO pemaTh MpodeccroHaabHbIE 33IaUM B 3IIOXY YeT-
BEePTOVi MPOMBILIJIEHHO PEBOMIOLIUNA.

YeM ke Tak Ipusjiaekaer mopenb STEM-o6paso-
BaHMS BCeX TeX, KTO MOAJepKuBaeT MHHOBAIIMOHHbIE
OpraHu3alOHHO-TIefaroruyeckne MHUIMATUBBI B JJaH-
HOIt 061acTu? YeM 0OBSICHSIIOTCS YBeJIMUeHMe KoIuye-
CTBa 3asBOK Ha OTKpbiTHEe STEM-11eHTpOB, MOCTyNan-
MYX B YIOMSIHYTYIO Hamu accoumaimio «ObpasoBanue
IJIsT GYmyIero», KOJIMUeCTBEHHbI POCT 3asIBJIEHUIT OT
Keymapmmx o6yJyaTbCsi B 06pa3oBaTeIbHOM II€HTpe
STEMLAB u ero ¢mmanax, B 4acTHbIX mKonax STEAM
u STEMBRIDGE? OTBeThbI Ha 3T BOIIPOCHI HAXOOSTCS
B IUIOCKOCTM (DOPMUPOBAHUS M PA3BUTUS MOTUBALIIN
yue6GHOI MesTeNbHOCTY YYallUXCsl, pa3sHOYPOBHEBO-
CTYM pacupocTpaHeHus: (HauuHas C JOIIKOJIbHOTO 00-
pa3oBaHMs) U CTETIeHU MHCTUTYaJIU3aluyu B CUCTEMeE
ob6pa3oBaHMsl, LieJIeBOi HAIIpaBJIeHHOCTH U ITpodeccuo-
HaJIbHOJ OpMeHTaluu, Colep>kaHus M OpraHusalumn
IIeJIOCTHOTO TIearoruyeckoro Impoiiecca, obecreveH-
HOCTM €r0 MHHOBAIIMOHHBIM BbICOKOTEXHOJIOTUUHBIM
MHCTPYMEHTapueM M MeTOOUKO MpUMeHeHMS.

CoBpeMeHHasl TICMXOJIOTO-TIeJaroruyyeckas Hayka
M TIPaKTMKa MCIIOIb30BaHUS BbICOKOTEXHOJIOTUUHBIX
IUAAKTUYECKUX CPeAcTB B LieHTpax STEM-ob6pa3oBa-
HUS OTIPENeNSIIOT 3TOT MHCTPYMeHTapuii Kak MHHOBA-
IIMOHHbIE TEeXHUUYECKUEe pelleHUs, TeXHOIOTUUEeCKUIA
U OUOAKTUUeCKMIA TTIOTeHIIMaIbl KOTOPBIX aKTUBHO pea-
JU3yI0TCST B 3(PGEeKTUBHOI OpraHM3aIuy 1eJI0CTHOTO
reJarormyeckoro Ipoiiecca ¥ caMoOpasBUTUM JINY-
HOCTU pebeHKa. B kauecTBe TakMx CpencTB 0OyueHMsI
B STEM-ueHTpax IIMPOKO TPUMEHSIOT KOHCTPYK-
Topbl Kommanuu LEGO Education (Habopbl 1o po6o-
tTorexHuke Lego MINDSTORMS), o6pasoBaTe/bHbIE
matdopmsl (LogicLike), cpembl TPOEKTUPOBAHMS, MO-
IeIVpoBaHUs M BU3YaJIbHOTO IIPOrpaMMMUPOBAHUS
(Floorplanner, Sketchup, Scratch, Lego Digital Designer),
6a3bpl M OHJIAMH-Cpembl IO cxeMoTexHuke (Arduino
B KOMIIEKCe C KOHCTpyKTopamu, Autodesk Circuits),
MporpaMMHbIe€ Cpefbl OISl pas3spaboTKy MOOGUIIbHBIX
npunoxenuit (App Inventor), ipuHTephl 3D-Ievarty,
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OUKM JOTIOJIHEHHO peanbHOCTU (Google Glass) v Bup-
TyanbHO peanbHOCcTH (Oculus Rift) [1; 2; 4-8].

TexHOMOTMYECKME U IUAAKTUUECKIME CBOCTBA YKa-
3aHHBIX CPEICTB OOYUYeHMS ITO3BOJISIIOT UCIIOIb30BATh
UX B OpraHuU3aluyu y4eGHON AesITebHOCTY YUalXCs
B STEM-LieHTpax U B 06IIeM IIIKOJIbHOM 06pa30BaHMNA.
Tak, ¢ mporpaMmoii BU3yaJabHOI'0 IPOrpaMMUPOBaHMUS
Scratch, paspa6otanHoit B [1BT, y4eHUKM HAUMHAIOT
3HAKOMMTBCS €llle Ha IepBO¥i CTyIeHM OOIero cpep-
Hero obpasoBaHusl — BO 2-M Kijacce (B COOTBETCTBUM
C IporpaMMoii, 0m06peHHoii MuHKucTepcTBoM 06pa-
3oBaHus Pecniybnuku Benapycsk). IkonbHMKM M3y4a-
IOT IlepeMellieHe CIpaiToB, KOOPAMHATbI, TMHElHbIe,
UMKIMYECKME aJITOPUTMbI U aJTOPUTMBI C BETBJIEHU-
€M, CO3[al0T aHMMMPOBAHHBIE OTKPBITKKU. [lo Mepe
YCIOKHEHMS COmepsKaHMs OOyUeHMST yJalmecs: yke
B 6-M Kj1acce, yCBOMB 3HaHUS OCHOB IPOrpaMMMpPOBa-
HUSI ¥ BJIaJiest eT0 HaBbIKaMM, CIIOCOGHBI CO3/1aTh KOM-
MbIOTEPHYIO UTDY.

OTIIBbIT AeSITeTbHOCTU YUPEKIEHT 0OIIETO CPETHETO
06pa30BaHMs CBUIETEIbCTBYET O TOM, YTO IMPOTrPaMM-
HbIe TIPOOYKTHI, pa3paboTaHHbIe HIKOJIbHMKAMM C I10-
MOII[bI0 MHHOBAIIMOHHBIX CPEeNCTB, NMPUMEHUMBI s
06y4eHMsT Pa3IMUHBIM yuebHbIM IpeameTaM (CChlia-
I0Cb Ha 0000IIeHue OIbITa JeATeTbHOCTU YUUTesei
MaTeMaTUKM ¥ WMHOOPMATUKM YUpeXKIeHuil o6Ie-
ro obpasoBanus r. [TuHcka). Tak, mporpaMmHasi cpeaa
App Inventor MCTIONB3yeTCS yYaAIIMMMUCS Ha TpeThbel
CTyTIEHM OOGIIEro MIKOJLHOTO 06pa3oBaHus IS paspa-
O0TKM MOOWIbHBIX MpWIOKeHMiT. OHA MPUMEHSIACh,
HanpuMmep, IpU CO3LaHUM IPWIOKEHUST JOMOTHEHHOM
peanbHOCTU «VcTOpMueckoe Hacienue IIMHCKa», akTy-
aJIbHOTO Ha YPOKaxX UCTOPUM U B BOCIIUTATENbHBIX Me-
POTIPUATHUSIX B YUpEXKIeHMUSIX 06pa3oBaHus ropoga. I
pa3paboOTKM 3TOTO MPUIOKEHUS GbUIM 3aeiiCTBOBaHbI
crenyolMe mporpaMmbl: Layar (puioskeHue, KOTO-
poe aeT BO3MOKHOCTb YBUJIETH JIOTIOTHEHHYIO peaslb-
HOCTb), App Inventor (iJist IporpaMMMUpPOBaHMST apUIIN
Tearpa, 3KCIIOHATOB My3es, MeH10 pecropaHa XVIII B.
U T. O.), mporpamma «VMHTerpmKc-ciaon» (MCIoab30Ba-
Ha )9 CO3LAaHMS METOK JOTIOHEHHOW peasbHOCTH).
st co3maHust cTepeodOTo MaMSITHMUKOB apXUTEKTY-
pbl T. [IMHCKa y4amyecs 7-TO Kjiacca MCIOIb30Ba/IN
aHargHbIe 0YKM (C KpaCHBIM U CMHUM (UIbTPaMM)
¢ JanbHelimeli 06paboTKoi M3006paskeHuit B IMIPOrpaM-
Me Photoshop. Kak mokasbIBaeT OIbBIT, yyaliuecs Ha-
yMHas C 6-T0 Kiacca pabotawT B mporpamme Geogebra
C CHUCTeMOt KOOpAMHAT (TToCTpoeHue GUryp 1o 3amaH-
HBIM TOUKaM); B 7-8-M KJiaccax ITporpaMmy ITpUMeEHSIOT
Ha ypoKax reoMmeTpuu (moctpoeHue puryp, rpadukon
JIVHeHOM QYHKIMK, ccienoBaHue rpadmKkoB KBapa-
TUYHOM QYHKLUMYM, 06pPaTHOI IMPOMOPIMOHATBHOCTYU
u T. 0.; B 10-11-m kiaccax — B pasfiesie CTepeoMeTpun
(ISt TIOCTpOEHMSI MHOTOTPAHHMKOB U TeJ BpallleHus,
cedeHuit u T. 1.). Ilol pyKOBOACTBOM YUUTENSI Cpen-
Hel1 mKkosbl N2 7 1. [Inncka Y. C. JlexoBo# yyamymucs
10-ro xacca c romoripio mporpamm Geogebra n HP Re-
veal co3aHbl MOJIENM JTOTIONIHEHHOM peasibHOCTU JIJist
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yueOGHOro mocobust 1Mo reoMeTpuu 1o Teme «IlocTpoe-
HMe CeyeHUIT MHOTOTPaHHUKOB IJIOCKOCTBIO».

Kaxkne ke KaueCcTBeHHbIE XapaKTEPUCTUKU BBICOKO-
TEXHOJOTUYHBIX CPEACTB, TpUMeHsIeMbIX Kak B STEM-
ob6pa3oBaHMUM, TaK ¥ MPU OpraHM3aluy oOyueHus Ha
TOJ WJIM MHOJ CTYTIeH! 001Iero MKOoJIbHOTo 06pa3oBa-
HYSI, TO3BOJISIIOT OTJAMYUTh UX OT UHBIX TEXHUUECKUX
peleHuii ¥ TpagUIVOHHBIX CpeAcTB obyuenus? Cpe-
I TAKUX XapaKTePUCTHUK 11eJIeCO00Pa3sHO BbIIEINUTD:

® MHCTPYMEHTAIbHOCTD (peain3yeTcs Py UCTOIb-
30BaHUM MHHOBAIIMOHHBIX TEXHUUECKUX PeIleHNi B Op-
raHU3yeMOJi YUe6HO AesITeIbHOCTH);

® aBTOMAaTU3MUPOBAHHOCTDh (YUUTHIBAETCSI IPU pea-
JIN3alUU TEXHOJOTUYECKUX U OUTAKTUYECKUX BO3-
MOYKHOCTEJI Cpe[ICTB 0OyUeHMsI, B TOM YMC/Ie U C IIOMO-
b0 KOMITBIOTEPOB);

® MHTErpaTUBHOCTD (MIPOSIBJISIETCSI B BO3MOKHOCTU
BKJIIOUEHMSI MTPUMEHSIEMOTO BBICOKOTEXHOJIOTUUYHOTO
MHCTPYMEHTapus B OUAAKTUUECKUIL IPoIecc Ipu Co-
YeTaHUM C TPAIUIIVIOHHBIMMU CPEICTBAMM OOYUEHUS);

¢ HGOPMAIMOHHOCTh (peanu3yeTcsi yepes CIIO-
COOGHOCTH TTPOTPAMMHBIX CPEMICTB U TEXHUUECKUX pe-
IIeHUI B CUJIY UX TEXHOJIOTMUYECKUX BO3MOXKHOCTEN
MpeACTaBSATh, XPAHUTh U TPAHCAMPOBATh 3HAUNTEIb-
Hble 00beMbl (OPMaIM30BAHHONM yueOGHOI MHGOP-
MaLumn);

® KOMIIEHCATOPHOCTh (O3HAUYaeT MaKCMMAaJIbHO BO3-
MOYKHOE TOCTYDKEeHMe 3a7a4 00ydeHMs TP ONTUMalb-
HBIX 3aTpaTax yue6HOro BpeMeHM!);

® QAN TUBHOCTG (TIPeIIoaraeT MOAIepsKKy Oraro-
TIPUSITHBIX YCIIOBUI Pa3sBUTHSI ¥ CAaMOPA3BUTUS yvallie-
TOCSI C YYETOM €r'0 BO3PACTHBIX 0COOEHHOCTENN);

* MONMMCYOBEKTHOCTD (TIOIpasyMeBaeT CIIOCOOHOCTD
obecrieunBaTh COBMECTHYIO aKTUBHYIO YUeOHYIO mes-
TETbHOCTb YUAIlMXCS B TPYIIOBOI KOOTepaluy Uau UH-
JIMBUIYaIbHON IIPOEKTHOM AesitenpHOCTH) [10, €. 72-73].

[MepeunciieHHble TPU3HAKM TO3BOJSIOT OIpene-
JIUTH ceayionie (QYHKIMY BbICOKOTEXHOJIOTMYHBIX
cpencTB o6yueHusl, MpUMeHsSIeMbIX B LieHTpaX STEM-
06pa3oBaHMSI:

¢ yrpaByiieHueckast (3GeKTUBHO YIIPaBISIOT Iie-
JIOCTHBIM TeJaroTMYeCKUM MPOLLeCCOM);

¢ yHbOpPMaIMOHHAS (PAaCKPHIBAIOT B IOCTYITHOM st
yuammxcst ¢hopme MpeaycMOTpPeHHOe YUeOHBIMU ITPO-
rpaMMaMU COZlep>KaHue);

e oOyuaromas (o6ecrmeunBaT mporecc GopMUpo-
BaHMSI CUCTEMHBIX 3HAHMI HA MPOOIeMHO-TeopeTnye-
CKOM YPOBHE);

e pasBuBawmas (CIoCO6CTBYIOT (HOPMUPOBAHMIO
U 3aKpeIvIeHUI0 B TPAKTUYeCKOM OMBITHO-TIPOEKTHOM
IesITeIbHOCTY KOMITeTEeHIIMIT, HeOOXOOMMBIX HIJIsT OY-
nyiero nmpodeccMoHaIbHOTO caMooIipeesieHus);

e BOCIIMTaTebHAsT (BO3AECTBYIOT Ha GopMuUpo-
BaHMe U pa3sBUTME KAUeCTB JIMUYHOCTY pebeHKa, CIo-
COOCTBYIOIIMX €ro YCIENIHOM couManu3aiuu uyepes

VHIUBUIYAIbHYIO WJIM KOJUTEKTUMBHYIO YUEOHYIO mes-
TEJIbHOCTD);

e MOTMBALIVOHHAs (00EeCHeurBalOT BBICOKYIO MO-
TUBALMIO YUAIIMXCS K yueGHO-IT03HABATEIbHOM Jesi-
TEJIbHOCTU U CAaMOPa3BUTUIO);

® KOppPEeKTUPYyWIas (4al0T BO3MOKHOCTh KOPPEK-
TUPOBATh YPOBHM YUEOHBIX HOCTMKEHMIT YUAIIIXCS);

e caMmooOpa3oBaHMe ¥ CaMOpa3BUTHE (BBICTpay-
BalOT MHIMBUAYATbHYIO TPAEKTOPUIO YUeGHO U MHOI
pa3BUBAOLIEl OeITeIbHOCTU TPU BBIMOIHEHUU aK-
TYaJIbHBIX 3374 M YEeTKOM IMOHMMAaHUM ONMMsKaiImx
VI IepCIIeKTYBHBIX CTPATeTrMUecKuX Liefeii) .

BoirmonHeHe Ha3BaHHBIX (YHKIIMI BbICOKOTEXHO-
JIOTUYHOTO MHCTPYMEHTApUS AOCTVDKUMO C YYETOM €T0
TEXHOJIOTUYECKUX U TUAAKTUYECKUX CBOCTB. K TexHO-
JIOTMYECKUM CBOVCTBAM OTHOCUM:

® aTTPAKTUBHOCTD (CITOCOOHOCTb OOBEKTA IMOIINO-
HaJIbHO TIPUBJIEKATh, BbI3bIBATh MHTEPEC);

® TIOJIICEHCOPHOCTh BOCIIPUSITUSI TPEIBSIBIISIEMOI
vHpopMaLMy yyamymucst (CpemcTBa oOydeHMs] pac-
MIUPSIOT KaHaabl YCBOEHMST y4ueGHOM uHbOpMaIn,
06ecreunBaioT BO3MOXKHOCTM €€ BOCHPUSITUSI B CTaTU-
YeCKoil ¥ OMHAMUUecKoi, Bep6aabHOl U HeBep6asb-
HOJ1 (popmax);

® MHTEPAKTUBHOCTH (CTIOCOGCTBYIOT MaKCUMAaJIbHO
OBICTPOII KOMMYHMKALIMY MEXIY ITPOrpaMMHO-aIa-
paTHBIMU CPEICTBAMU U yUEeHUKaMU B peaTbHOM Bpe-
MEeHU, UTO TO3BOJISIET Pa3sBUBAThb AKTUBHO-[ESITENb-
HOCTHbIe (hopmbl 06yuenus) [10, c. 73-74].

B kauecTBe IMOaKTUYECKMUX CBOMCTB BBICOKOTEXHO-
JIOTUUHBIX CPeICTB, MpuMeHsieMbix B STEM-11eHTpax,
11e71eco06pasHo BhIIETUTD CIeMYIONINeE:

® YIIPaB/ISIEMOCTD ITPOLIECCOM OOYUeHMS (BO3MOXK-
HOCTb yIIpaBAeHMUS TIPOLIeCcCaMu MpPeabsIBIeHUS U YC-
BOeHMS 3HaHWUN);

e obecrieueHue CUCTEMHOIO IOIXOma K ITPOLieccy
obyueHus: (IIpUMeHeHMe VHHOBAIIMOHHBIX M Tpaju-
IIMOHHBIX CPENICTB OOYUYeHMsT Ha BCEX ITallax OpraHu-
3alUy yueGHO-TI03HABATEIbHON HesTeTbHOCTY yda-
HIMUXCS TIPU ee aJITOPUTMU3ALINN);

o MHIMBUIYAIN3aIMs 00yueHus (OpraHm3anms mpo-
1ecca yueOHO-IT03HABATeIbHO JesITeTbHOCTY Ha OCHO-
Be CBOOOMHOTO BbIOOpA YUEHMKOM IIPUEMIEMOTO TeMIIa
BBITIO/THEHNSI TIOCTAB/IeHHbIX 3a71a4)”.

B TakoM NOHMMAaHUM OUIAKTUUECKMII ITOTeHIIMal
BBICOKOTEXHOJIOTUYHOTO MHCTPYMEHTapusl, MUMerolle-
rocs B meHTpax STEM-o6pa3oBaHus, ClIegyeT oIpe-
[eNsITh KaK COBOKYITHOCTb BO3MOXXHOCTEl MHHOBAIV-
OHHBIX CPEeACTB U TEeXHUUECKUX peIlleHUii, KOTOpbIe
TIPU OMIPEIENEeHHbBIX YCIOBUSIX MOTYT ObITh 9 deKTUB-
HO TPMMEHEHbI B I1€JIOCTHOM MeJarornuyeckomM Ipo-
1ecce C y4eToM MX CIenupuIeckux XapaKTePUCTUK
u CBO¥CTB. Tak, Mpu UCMOIBb30BAHUM CPeJI, TPOEKTUPO-
BaHMS ¥ MOJIEJIPOBAHMS B XO[le pa3pabOTKM MPOEKTOB
oz, Ha3BaHueM «MocCThI — caMoe To6poe 1306peTeHNe

%06pasoarenbusiit enTp STEMLAB. URL: https://www.stemlab.by.
“Yacraas mkoma STEMBRIDGE. URL: http://stembridge.by/#rec54129756.
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yesoBeuecTBa. OHUM BcCerga COENMHSIIOT» ydalimecs
STEM-11eHTpa Ha 6a3e cpemueit mKkosbl N2 10 1. [TnHCcKa
pelaay akKTyalabHYIO [JIsl TOpojia MpobieMy: Kak yKpe-
NUTh pas3pylianumiics MocT yepes p. Ilnnay? IIpoeKTbl
U KOHCTpyKUMu (0T Mogene JleoHapao na Buxum o
COBPEMEHHBIX KOHCTPYKIIMOHHBIX pa3paboTOK) OTO-
OpakayM TOMUCK pelleHus AOCTATOYHO CIOXKHONM Ha-
YYHOI U MHKEHEPHO-TEXHUUYECKONM 3aauy, B KOTOPO
Ha OCHOBE MEXIIPeIMETHOTO 3HaHUS U UCCIeN0BaHUS
HE06XOAMMO ObUIO YUECTb UCTOPUYECKUIA OTIBIT MTPE/IbI-
IYIIUX TTPOEKTOB, M30MpaeMble MaTepUabl ¥ UX CBOJ-
CTBa, 00beMbl (PMHAHCOBBIX 3aTPaT M UX MUCTOUHMKH,
CPOKM CTPOUTENLCTBA, MOTOLHO-KIMMATUUeCKue Yc-
JIOBMSI, YIaJIEeHHOCTD MMOCTaBUMKOB MaTepuasoB U T. I,
Haubosee ymauHblii BApMaHT pellieHys Io6eaiI B KOH-
Kypce «4 xouy yuutbcs B STEM-knacce», TpOBOAVB-
eMcst acconyanyeit «0O6pasoBaHue Ajist GyIyIiero».
Hanmune 3 beKTMBHOTO OMAAKTUUECKOTO UHCTPY-
MeHTapus ellle He 3aJI0T YCIeNTHOTO pelleHus TCu-
XOJIOTO-TIeJarormuyeckux 3ajad ¥ rapaHTMPOBaHHOTO
IOCTVKeHUS 11e/ieii obpa3oBanHmsl. Upe3BbIUaitHO Bask-
Hbl KOMIIETEHTHOCTb M TMPOQecCHOHAIU3M YUUTeNIs,
K (yHKIMSIM KOTOpPOTO, HapsSiAy C YIpaB/ieHYecKoi
¥ KOHTPOJIbHO-OIIEHOUHO, M06AaBIISIOTCS MemuaTop-
Has GyHKIIMS (0becreveHye MakKCMMaIbHO 3D HeKTHB-
HOJM COINIAaCOBAaHHOCTM [OEMCTBUII HECKOJbKUX TPYIII
YUaIMXCs MPU OCYIIeCTBIEHUM TOTO UM MHOTO yueb-
HOTO IPOEeKTa), ThIOTOPCTBO (OpPraHu3auusl yCIOBUI
LIS ompeneNieHus] M peanusaluuy MHAVUBUAYAIbHOM
06pa3oBaTeNIbHOI TPAEKTOPUM yUalerocs). B maHHOM
KOHTEKCTe O4YeHb IIeHHa M Upe3BbluaifHO IoJie3Ha Me-
TOAMYECKas MOMOIlb, KOTOPYIO OKa3bIBaeT YUUTEISIM-
MpeaMeTHUKaM accouyanyst «ObpasoBaHue st 6ymy-
IIero» yepe3 Kypchl MOBBIIIEHNS] KBAIMGUKALIUM, THA
OTKPBITBIX [IBepeli, MacTep-KiacChl yUUTeNlei-MeTOIN-
CTOB, MCC/IEOBATE/IbCKME MUTAIIbI (T. €. BCTpeun ciie-
IMATACTOB-€AMHOMBIIIJIEHHUKOB JIJIST 0OCY>KIEeHMS TEX
WJIM MHBIX BOIIPOCOB, 0OMEHa OIBITOM B HedopMaib-
HOJIt 06CTAHOBKE) ¥ XaKaTOHbI (aKTUBHO ITPOBOAVIMbIE
opymbl pOrpaMMMCTOB, IM3aifHEPOB U MeHemsKe-
POB [IJIS1 pellieHusl OTpefiesIeHHOI 3amaun), 06pa3oBa-
TeJbHbIE TYpbl U KoH®bepenty’. [IpodeccrnoHaabHast
OpMeHTalMs NTKOJIbHUKOB OCYIIECTBIISIETCS HE TOIbKO
B Ipouiecce obyueHust B STEM-1ieHTpax, HO U yepe3
MporpamMMbl  Meponpustuit  «IT-KaHUKYIbI», (QYHK-
[[MOHMPOBaHKE 00Pa30BATETHHOIO TEXHOIOTUYECKOTO
JIETHETO 03J0POBUTENBHOTO Jarepsl «Tbl MOKeIlb!».
Vyamuecs: y4acTBYIOT B PETMOHAJIbHBIX M PeCITyOsm-
KaHCKOM JTarax KOHKypca Make yourself — KoHKypca
IUIAKTUYECKUX alllIeTOB (KOMIIOHEHTOB MPOrpaMM-
HOTO obecrieueHus]) IO MaTeMaTHKe, CO3TAHHbIX yUe-
HMKaMM B Cpele BU3YaJbHOIO IPOrpPaMMMPOBAHMS
Scratch. OcHOBHas 3aJlaya KOHKypca — J0Ka3aTelbCTBO
Tes3uca 0 TOM, UTO IporpaMMMpOBaHIe He TOJNbKO YB-

JiekaTeJbHOE 3aHSITME, HO ¥ BO3MOXHOCTb CJIeNaThb
SKMU3HD JIyullle, a U3yueHue MaTeMaTUKU MHTEPECHBIM.
Jletom 2019 r. B MuHcke npomien VII OTKpbIThI po-
O60TYpHUP — TIOMY/SIPHOE eXXerofHoe MeKAYHAPOLHOe
COpeBHOBaHME 0 CIIOPTUBHOI POOOTOTEXHUKE Cpeay
IIKOJIbHUKOB, CTYJIEHTOB U B3POC/BIX, TJIABHOM 11€/TbI0
KOTOPOTO SIBJISIETCS TTOITY/ISIpU3als U pa3BuTHe pobo-
TOTeXHUKM B Pecrybnuke Benmapych. OueHb BasKHO, UTO
yyaiiyecss MOTYT IpPOJEMOHCTPUPOBATh Pe3ylbTaThl
CBOeJ HesiTeTbHOCTM B chepe TEXHMUECKOro TBOpUe-
CTBa, IPOrPaMMMUPOBAHMS ¥ POOOTOTEXHUKIA.

B nesitenbHOCTM LleHTpa STEMLAB 1 ero ¢punmanos
B paMKaX JOTOJHUTEILHOTO 06pa3soBaHMS MPOTrpaM-
MbI 06yUeHMSI OPMEHTUPOBAHbI HA Pa3HOBO3PACTHBIE
IPYIIIbI yyaluxcsi (OT AOIIKOAbHUKOB U 0 yuyalllUX-
cs1 11-X K1accoB), a TaKKe 10 pOOOTOTEXHUKE, TEXHU -
YyeCcKOMY TBOPYECTBY, IPOrPaMMMUPOBAHMIO, 3aHMMa-
TeJIbHOM Hayke, Gu3uKe, MaTeMaTVke U T. O. C yueo-
HBIMU TIpOrpaMMaMM JKeJlalolyie 3HaKOMSITCS Ha caii-
Te 06pa3oBaTeNbHOrO LieHTpa. Tak, mporpamma STEM
Kids myg yuamyxest 2-ro Kjacca paccumMraHa Ha 33 He-
Jenu mo 3 ypoka B Henemnro (Bcero 99 ypokoB); B Heit
MPeNoaralnTcs 3aHATUS [0 HPOrpaMMMPOBAHUIO
Scratch, po60OTOTEXHUKE Y TEXHUUECKOMY TBOPUYECTBY,
MaTeMaTyKke ¢ urpoy Minecraft n 3aHMMaTeNbHON Hay-
Ke (MMeIoTCS B BUAy 6uonorust u xumus). IIporpamma
STEM IT 6onee o6beMHa IO COIEPSKAHMIO U OPUEHTHU-
poBaHa Ha OOydYeHMe ydalyxcs 6—8-X KiaccoB (TIpo-
IO/DKUTEIBHOCTh 00yueHus — 33 Hemenu 1o 4 ypoka
B Hefleo, Bcero 132 ypoka); oHa BK/IIOUAeT B ceOst
MaTemMaTuky, gusmky u IT-npenmers! (IporpaMmu-
poBaHue, poboroTexHuKa «CIOXKHbIE MeXaHU3MbI»
U TeXHMUECKOe TBOPUECTBO). YUaliuecs MpoeKTUPYIOT
3D-momenu poOOTOB Kak Ha 6ase poOOTOB-KOHCTPYK-
TOPOB yrmoMmsiHyToi komrauuum LEGO Education, Taxk
U U3 3JIEKTPOHHBIX KOMIIOHEHTOB C MCIIOb30BaHMEM
iatdopmbl Arduino. VICTonb3yloTCsl cpefibl BU3yallb-
HOro mporpammupoBanus Python u Kodu Game Lab,
CpeACcTBa CO3JaHUSI COOCTBEHHBIX Android-Tpuioxe-
HMIA 011 MOOMTBHBIX Ta[KETOB.

KauecTBeHHOe OpraHn3aliOHHOE ¥ METOANYECKOe
obecrieueHne B COUETAHUY C BBICOKOI CYOBEKTHOCTHIO
YYaCTHMKOB TeIaroruueckoro Mmpoiecca Crroco6CTByeT
s deKkTUBHOI peanu3aluy IMOTEHIMAaNa IIpMMeHse-
MbIX B STEM-1ieHTpax BbICOKOTEXHOJIOTMUHBIX AMAAK-
TUYECKUX CpeacTB. Tak, Mpyu U3yuyeHUM 3aHUMATENb-
HOJ MaTeMaTMKU U BeCeJoro cueTa, Ha 3aHSITUSX I10
POOGOTOTEXHMKE ¥ TEXHUUECKOMY TBOPUECTBY, B XOfe
JIOTUYECKUX UTP, TIPU BBITIOTHEHMM 3aJJaHMii-KBECTOB
M B MIPOEKTHO IeSITebHOCTH Y yUarmxcst GopMupy-
I0TCS BakHble TICUXOJOTO-Tefarormuyeckue OCHOBaA-
HMS IJ1s1 Pa3BUTUS JIOTUKU, UH)KEHEPHO-TEXHUYECKOTO
MBIIIJIEHNMS, CTIOCOOHOCTM K TBOPYECKO MMIIPOBU3a-
LMY U TIPOTYKTUBHOI [eSITeTbHOCTU B KOJUIEKTHBE MU

SAccolMaly 110 COTeCTBUIO Pa3BUTHIO 06Pa30BATENbHBIX MHUIMATUB B 0GIACTM TOUHBIX HAYK M BHICOKMX TEXHOIOTMIT «O6-
pasoBaHue Jyis 6ymymiero» [nekTpoHHsI pecypc]. URL: http://edudfuture.by.
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UHOUBUAYAJIBHOM MPOEKTHOM ucciaegoBauuu. C mo-
3ULINI TICUMXOJIOTMYECKOV HayKM KOHCTPYMPOBaHME ST
pebeHKa — 3TO He TOJIbKO ero IIpakTuuecKasi TBoOpuecKast
JIeATeTbHOCTb, HO U CIIOCO0 peannsanyy YHUBEPCaIb-
HBIX YMCTBEHHBIX CITOCOOHOCTEI, KOTOPbIE IPOSIBIISTIOT-
CS1 M B IPYTUX BUAAX IeSITEIbHOCTU (M300pasUTEIbHOI,
UTPOBOIA, PEUEBOI ¥ KOMMYHUKATUBHOI) uepes co3aa-
HIM€ HOBBIX CMBICJIOB U O6BEKTOB (PUCYHOK, TEKCT, CIO-
KT WU CLieHapUii, CIPOEKTUPOBAHHBIN U CO3IaHHbIN
po6OT, 3aBepIIeHHbI YUeOHbII TPOEKT U T. 1.).

ITpu opraHusauyum yuyeOoHO eI TeTbHOCTU B paM-
Kax STEM-06pa3oBaHus yske Mpyu 00yUeHUY JOIIKOIb-
HMKOB ¥ YUAIIMXCS YUPeKAeHMIi 061ero MmKoaIbHOTO
06pa3oBaHMs Ha TIEPBOIL €ro CTYIEeHM OCYIIEeCTBIISIET-
Cs He TPUBMA/IIbHASI PENPOAYKTUBHAS HeSITebHOCTDb
C ee MOApPaKaTe/JbHOM OCHOBOM, @ TBOPYECKOE KOH-
CTPyMpOBaHMe IIPU OCBOEHUM CJIELYIOIIVX 3TaIllOB:

® OpPraHM30BbBIBAETCSI CAMOCTOSITENBHOE IETCKOE JKC-
repMMeHTMPOBaHNe C HOBBIMM MaTepuaiaMy U BbICO-
KOTEXHOJIOTMYHBIM MHCTPYMEHTapMeM ImyTeM 03HaKOM-
JIEHWS C YX CBOMCTBAMM U QYHKLIMSIMMU;

e pelieHKe MPOOJIEMHBIX 33[1a4 Ha Pa3sBUTHE BO-
obpaskeHust, GOopMUpPOBaHME OOOOGIIEHHBIX CIIOCOO0B
KOHCTPYMpPOBaHMS Ha 06a3e OCBOEHHBIX YMEHMIT 3KC-
MepUMEHTUPOBATh C HOBBIMM Marepuaiamiu (B TOM
YlCiie U B HOBBIX YCJIOBUSIX);

® OPraHM30BBIBAETCSI KOHCTPYUPOBaHME IO COO-
CTBEHHOMY 3aMbICITY, T. €. pa3paboTKka MHAVBUIYaTb-
HOTO KOHCTPYKLMOHHOTO IIpO€KTa M MPOeKTa, CO3-
IaHHOTrO B Koolepauuu (pe3yiabTaTa KO/UIEKTMBHOTO
KOHCTPYKTOPCKOTO TBOPUECTBA JieTelk).

[Tpu BbITIOTHEHMM MPOSYMAHHBIX MeIarorom 3aja-
HUII ¥ Pa3HOOOGPA3HBIX BUIOB yUEOHO-ITPAKTUUECKOM
IesITeTbHOCTYU TIPOUCXOAUT MEXIUCIIUIUIMHAPHAS UH-
Terpauus ¥ pa3BuTHe ClIeKTpa HaApeJMeTHbIX KOMIIe-
TeHLM yuamyxcs. Tak, Ha yue6HOM 3aHSITUY TI0 MCTO-
puu B mkone STEMBRIDGE npoext «TajiHbl [IpeBHero
Erunra» akTyaamsupyer B yueOGHO-UTPOBOIL cpeme Msi-
TUKJIACCHMKOB 3HaHMEBO-[IeITEIbHOCTHbIE COCTaBIISIIO-
e Tpoiiecca 06y4eHusT ¥ pa3sBUTHS yepe3 U3ydeHue
ObITa M BepOBAHMIT IPEBHUX ETUIITSIH, UYTEHME VEPOIIN-
(oB u UX MepeBOn HAa AHIIMICKUIA M PYCCKUI SI3BIKM,
M3TOTOBJIEHNE aMYJIeTOB-00eperos, criaceHne apaoHa
MIpY BBIIIOJIHEHMUM 3a[JaHUSI-KBECTA U IMOCTPOIKY MOJE-
Jin iipamMu bl J>kocepa o ApeBHe TeEXHOMIOTUM. 30eCh
SIPKO TIPOSIBIISIETCSI 3HAUMMOCTh KOMITETEHTHOCTHOTO
IOIX0/a, TaK Kak B pamkax STEM-o6pasoBanus y yua-
muxcst GOpPMUPYIOTCST M Pa3BMUBAIOTCSI Takue YHUBEP-
ca/JibHble KOMITETEHLIVM (B aHIVIOSI3bIYHOM KOHTEKCTE —
4C), xaxK critical thinking (KpUTUYeCKOe MbIIUIEHME);
creativity (KpeaTMBHOCTb), communication (KOMMYHMKa-
1Ms1), cooperation (Koorepanys):

® Kpumuueckoe MvluileHUe pa3BUBaETCs yepes yme-
HMe TTPOaHaIM3UPOBaTh, YCBOUTD, OLIEHUTb U UHTEP-
MpeTUpOBaTh MHGOPMAIINIO, 1aTh OLEHKY Ipobieme,
OCyI[eCTBUTH pedUIeKCUI0 U MPUHSITh OTBETCTBEHHOE
pellieHue;

® KpeamusHOCMb UCIIONb3yeTCs B pellieHuM 3ajiady,
pa3pabaTbIBaeMbIX U OCYILECTBJISIEMbIX IIPOEKTOB; 3TO
O3HayaeT MHHOBAIIMOHHOCTD B TTOMCKe U HAXOXAeHUN
MHTEePeCHbIX ULeii;

* KOMMYHUKayust GOPMUPYETCST depe3 YMeHUe
MpeACTaBUTh CBOU WUAEU U pPelleHUs OKPYXKaoluM,
YCBILIATh APYTYIO JIUYHOCTb M, BO3MOXHO, OOTOBO-
PUTBCS B X0Zle 06MeHa MHEHUSIMMU

e Koonepayuss B TIAPTHEPCKOM B3aMMOIENCTBUM
O03HAYaeT yMeHMe I'MOKO M OTBETCTBEHHO paboTaTh
B TIape UM KOJJIEKTUBHO (B TpYyIINe) AJ1s1 JOCTVDKeHUST
0011Ieli 11e/11, COIJIACOBBIBATD AeiCTBMS 1 06/1aCTU OT-
BETCTBEHHOCTH [7].

BbizeneHHbIe BIaHHOM MCCIEI0BaAHMM XapaKTePHbIE
MpU3HAKU, OUAAKTUYECKMEe U TeXHOJIOrMYeckme CBOJi-
CTBa, a Takke (QYHKLNM, yepe3 IOJHOTY BBIMOTHEHUS
KOTODBIX peannsyeTcsl MOTeHIMaa MHHOBALMOHHBIX
CpencTB, TpUMeHseMbIX B 1eHTpax STEM-o6pa3oBa-
HM, IIO3BOIAIOT KOHKPETU3MPOBATL MX OUAAKTUYE-
CKy10 posib. OHa 3aK/IIouaeTcsl B MOAepkKe yIpaBiie-
HMSI TIPOLIECCOM OOYUeHMsT YJallyxcsl Ha BCEX JTarax
yueOHO-TI03HABATEIbHOI AesTeNbHOCTH. [IpuMeHeHMe
BBICOKOTEXHOJIOTUYHBIX CPENICTB UM TEXHUYECKUX pe-
IIeHM B yOIOBUSIX 3G (PEKTUBHOIO OPraHU3aIMiOHHO-
METOAMYECKOTO 06ecrieueHus 1eJIOCTHOTO IeAaroru-
yeckoro mpotecca B 1ieHTpax STEM-06pa3oBaHus 1o-
3BOJISIET KOMIUIEKCHO M CMCTEMHO pPa3BUBaTh:

e MeXaHU3Mbl MbILIIJIEHUS U BOJIEBOE JIMYHOCTHOE
HayaJio Kak oIpezeeHHble OCHOBaHMS K BbICOKO MO-
TUBALIVU U 1€JIeYCTPEeMIeHHOCTY, BHUMAHUIO U aKKy-
paTHOCTH;

* MeJIKyI0 MOTOPMKY B ITpoIiecce 0CBauBaeMbIX CIIO-
CO060B JIeATenbHOCTU (0COOGEHHO Y JOIIKOMbHUKOB);

® 33[IaTKM U CITOCOOHOCTM K TBOPYECTBY KaK Ae-
SITEJIbHOCTHbIE OCHOBBI YMEHUI ¥ HaBBIKOB MHAVBU-
IyaJIbHOTO U KOJIJIEKTMBHOTO CO3UIAHMSI YHUKATbHbIX
06BEKTOB (Pe3yJabTATOB TBOPUECKOI IMPOEKTHOI mes-
TEJIbHOCTN);

® YMEHMS ¥ HaBbIKM MTPOBIEMHO-TIOMCKOBOI M Ha-
YYHO-UCC/Ie0BaTeNbCKOM AesTebHOCTU, MeXAUCIIU-
TJIMHAPHOTO MBILIJIEHMS ¥ CAMOIIpe3eHTaluM;

® yMeHMe COeIVHSITh YCBOEHHOEe 3HaHMe C Pe3yib-
TaTaMy OCYIECTBJISIEMOI MPAKTUUECKONM AesITebHO-
CTU B JIOTMKe TIOHMMAaHMS 1IeHHOCTM TaKOro 3HaHM,
KOTOpPOE MOKET ObITh IPMMEHEHO B pealbHOCTH;

e yMeHMe pedieKCUpOoBaTh COOCTBEHHbIE U KOJI-
JIEKTUBHbIE yueOHbIe JOCTMKEHMs uepes3 MOHMMaHue
BaKHOCTY JIMYHOCTHBIX MPUPAIIEHU IjIs1 COOCTBEH-
HOT'O HACTOSIIIETO U OYymyIero;

® CITOCOOHOCTM ITPOTHO3UPOBATH PE3YJIbTAThI KaK
MHAVBUAYAJIbHONM, TaK U KOJUIEKTUBHOI [esiTebHO-
CTY (B TOM 4McC/Ie ¢ To3uLiuit GopMUPOBAHUS BBICOKOM
MOTMBalMM TPU OCYILECTBIEHUM YUYEHUKOM CBOETO
6ymyero mpodecCMOHATBHOTO BBIOOPA);

® OTBETCTBEHHOE COLMAaJbHOE CO3HAHME U IOBe-
IeHMe Kak Impy paboTe B KOMaH/e, TaK ¥ Ha MHAVBU-
IyaJibHOM yPOBHe.
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3aKAOUYeHHe

NHuunupyemble u pacnpocTpaHsiemMble B Pecrry-
6mke Bemapych rpoekTsl B chepe STEM-o6pasoBanmst
(B TOM 4mcie U B BapuaTuBHOM pa3Butum STEAM mmm
STREM) CTaHOBSTCA IIpeSMETOM Hay4YHBIX MCCIeno-
BaHUI B CUJIy 3HAYMMOCTU MpejiaraeMbIx ITOAXONOB,
OPMEHTMPOBAHHBIX Ha TEepPCIeKTUBbI pPasBUTUS 00-
pa30BaTeNbHOTO MPOCTPAHCTBA B MEPUOA, YETBEPTOil
TIPOMBIIIVIEHHO} peBOMIOLMY. Pa3BuTue JaHHOM 00-
pa30BaTeIbHON MPAKTUKU OO0YCIOBAEHO cHopmMuUpo-
BaHHOCTBIO COLIMAIbHO-TOCYZAPCTBEHHOIO 3apoca Ha
MHHOBALIIOHHYIO MOZE/Ib 00YUeHMST B YCIOBUSIX STIOXU
IMGPOBMU3ALMM U IMHAMMUYHOrO pocta IT-mHayCcTpumn
B Halell cTpaHe. B HayyHOM acriekTe OIpeeneHue
MOTeHLMana ¥ AUAAKTUYECKOW DOy IPUMEHSeMBbIX
BBICOKOTEXHOJIOTUYHBIX CPENICTB OO0YyYEHUSI B LIEHTpax
STEM-006pa3oBaHus SIBJSIETCS OJHOI M3 BasKHBIX 3a-
Jay, pellleH)e KOTOPbIX ITO3BOJISIET BBIATU Ha HOBBIN
YPOBEHb B METOJIOJIOTUM UCCIIeNOBaHMSI HAYYHO-MeTO-
JIUYECKX OCHOB obecrieueHus 3pheKTUBHOI peannsa-
LMY YKa3aHHOT'O MHHOBALMOHHOTO nogxona. Peus nuer

0 CUCTEMHOM TeOPEeTUKO-METO0IOTMUYECKOM 060CHO-
BaHUM 3 dexTuBHOI uHTErpary STEM-o6pa3oBannst
B oOpa3oBaTe/ibHOe IpocTpaHCTBO bemapycu. B aroit
CBSI3U B MepCIeKTMBe Pa3BUTHUS HaIllero UCC/IeOBaHMS
B €ro SKCIIEPUMEHTAIbHOM COCTaBJISIIONIEN IeJ1ec000-
pa3sHO ONpeneNuTb OpraHM3alMOHHBIE U MeTonNYe-
CKM€e YCJIOBMUSI, MO3BOJISIONIE 06ECTIEUNTb CUCTEMHOE
MUCTOb30BaHMe TEXHOJIOTUYECKOTO U OUIAKTUYECKOTO
MOTeHIMaa BbICOKOTEXHOMOTUUHBIX MHHOBAIIMOHHBIX
CpencTB 0O0yueHMsI B LIEJIOCTHOM IIPOLIECCE MTOTIONHM-
TeJIbHOTO ¥ OCHOBHOTO 06pa3oBaHMs. YUeT 3TuX ycjIo-
BUIT M MX TEOPETUKO-TIPAKTHMUECKast pa3spaboTaHHOCThb
B paMKax OCYIIIeCTB/ISIEMO HayYHOi pedieKCuy MOKeT
OBITh PACCMOTPEH KaK OIVH 13 (GaKTOPOB YCUIEHUS OV~
JaKTUYECKOM PO CpelcTB OOyUeHMs, UCTIONb3yeMbIX
B STEM-o6pasoBanuu. VX mHTerpaiusi B Temaroru-
YyeCcKuii Tpoliecc 1enecoobpasHa Ijisi JOCTUKEHMS TeX
IUIAKTUUECKUX 1Iejieii, KOTOpble He MOTYT ObITh 3(¢-
(beKTMBHO peann30BaHbl C MTOMOIIBIO VICKITIOUNTETBHO
TPaAULIMOHHBIX KOMIIOHEHTOB.
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