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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

IIpenMeTOM aBTOPCKOTO PaCcCMOTpPEHMUS SBSIETCS MpobeMaTyKa MCIIOMb30BaHMs OUOAKTUUYECKOTO ITOTEHIMAaNa BbhICOKO-
TEXHOJIOTUYHBIX Cpe[icTB 06yueHust B neHTpax STEM-06pa3oBaHusl KaK COCTABHOTO KOMITOHEHTA MHHOBAIIMOHHOTO TO/I-
XOfia, OCHOBAaHHOTO Ha MPVMEHEeHU! B LIeJIOCTHOM IeAarormyeckoM Ipoliecce aKTMBHBIX METOOB OpraHM3aluu yueGHo-
TO3HAaBaTeIbHON HesATeNbHOCTY yuaumxcs. KOHKpeTu3npoBaH MOHSITUHO-TEPMUHOIOTMYECKIIA arlapar, orlepyupoBaHue
KOTOPBIM TO3BOJISIET PENIaTh 334aUM MTPOBOAVIMOTO MUCCIeN0BaHMS. BbifeieHbl KOMIUIEKC GYHKUMIA M AUAaKTUYECKas POIb,
BBITIOMTHSIEMbIE BBICOKOTEXHOJMIOTMYHBIMM CPECTBAMM OOYUEHMSI, UTO TIO3BOJISIET ONpenensaTh QyHKIMOHAIbHYIO HAIpaB-
JIEHHOCTb TIPUMEeHSIeMbIX TEXHUUECKUX pellleHNii C yUeTOM UX 3HAUMMOCTH IJIs1 Pa3BUTUSI IMYHOCTHU YUAIIMXCS B YCIOBUSIX
CTAHOBJIEHVS] 9)KOHOMUKY 3HAHUI U 3MMOXU UMGPOBU3ALNY. BbISIB/IEHBI TEXHOIOTMYECKME U OUIAKTUYECKME aCTIeKThl MH-
Terpanyy VHHOBAIIMOHHOTO MOAX0/a B 06pa30oBaTelbHOE MPOCTPAHCTBO Bemapycu. VICTOUHUKOBOI 6a30it MccieqoBaHus
SIBJISIIOTCST ITYOIVIKAIIMN, TIOCBSIIIEHHbIE aKTyaTbHbIM BorrpocaM pa3Butysi STEM-o06pa3oBaHus 32 py6esKoM M Ha IMTOCTCOBET-
CKOM ITPOCTPaHCTBE, B TOM unciie u B Pecrty6inke Benapycs.

Knrouesste cnosa: STEM-o6pasoBaHie; CpeiCTBa 00yUeHMs ; IUIAKTUUECKIMIT TOTeHIIMAIT; lIeJIOCTHBIN Meqarornyeckuit
MPOIIeCC; AMIAKTUUECKAsT POJIb CPEICTB OOyUEHMs.

USE OF DIDACTIC POTENTIAL OF INNOVATIVE
TUTORIALS IN COMPLETE PEDAGOGICAL PROCESS
OF THE STEM-EDUCATION CENTERS
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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
by high-tech means of education have been identified, which makes it possible to determine the functional direction of the
applied technical solutions taking into account their importance for the development of the personality of students in the
conditions of the development of the knowledge economy and the era of digitalization. Technological and didactic aspects
of integrating the innovative approach into the educational space of the Belarus have been identified. Sources of a research
are the publications devoted to topical issues of development of STEM-education abroad and in the former Soviet Union
including in Republic of Belarus.
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BBeapeHne

AKTYaJIbHOCTb paspaboTKM TEeOPUM U PasBUTUSI
MPaKkTUKM TpUMeHeHMs] B 0Opa3sOBaHMM MHHOBAIM-
OHHBIX IIOOXONOB, OCHOBAaHHBIX Ha MCIIONb30BaHUM
aKTUBHBIX METOMIOB OpraHM3aluy yuyeOHOi JesTeNlb-
HOCTU yJalmuxcst ¥ 3(PQGeKTUBHBIX TEXHUUYECKUX pe-
IIeHuit, ompenenseTcss HeoOXOOMMOCTbIO pelleHUs
MpO6IeMHBIX BOIIPOCOB, CBSI3AHHBIX C aJamTaiyeii 00-
pa3oBaTeNbHOTO MPOCTPAHCTBA K MTPOUCXOOSAIIUM TIU-
HaMMUUHBIM COIMOKY/JIbTYPHBIM M3MeHeHMsIM. [Ipume-
HeHMe B COBpeMEeHHOM 06pa30BaHUM TOCTVSKEHMIT U3
cepsl po6OTOTEXHUKY, MICKYCCTBEHHOTO U TMOPUIHO-
ro MHTEJJIeKTa, HelipoceTeii, (heHOMEHOB OIOJIHEH-
HOJ U BUPTYaJIbHOI peasbHOCTH, pa3BUTIE MOGUIBLHO-
0, CETEBOTO U AVICTAHIIMOHHOTO 06yUYeHNsI, TTIOCTEITeH-
HBIIi Tlepexo, KIYeBbIX BULOB NeITeJIbHOCTU (B TOM
yucite ¥ yuebHol) B BUPTYalIbHOE MPOCTPAHCTBO — BCE
3TO IIPOSIBJIEHMSI UETBEPTOI MPOMBIIIEHHON pPeBO-
mounn (uHpycrtpun 4.0), coBpeMeHHMKaMM KOTOPO¥
Mbl sBaseMcs. TeHOEeHIMM AMHAMUUYHOTO Pas3sBUTUS
B Pecrnry6nuke Benapych IT-mHAYCTpUM ¥ HEIOCTATOU-
HOJt 06ecrIeueHHOCTY KBaTM(UIIMPOBAHHBIMM Kaapa-
MU B chepe MHOOPMAIIMOHHO-KOMMYHMKAIIMOHHBIX
TEXHOJIOTUII  CONPOBOXKIAIOTCS  0603HAUMBIIMMCS
CHIKeHMEM KauecTBa 0Opa3oBaHMSI B 0061aCTM TOU-
HBIX HayK, HM3KOM MOTMBAIMEN IIKOIbHUKOB U CTY-
IIeHTOB K UX ocBoeHM0. ClokMBIlIeecs IpOTUBOpeUne
MEXIy COLMaIbHO-TOCYAAPCTBEHHBIM 3allpoCcoOM Ha
CIeIMaIMCTOB, 06/1amaoNMX HOBBIMY HEOOXOIVMBI-
MM B JaHHBIX YCJIOBUSIX JIMYHOCTHBIMM KadyecTBaMu
M KOMITETEHLIVISIMU, U OTCTaBaHMEM B TeMIIaxX UX ITOJI-
TOTOBKM ITOATAIKMBAET CUCTEMY OOYUeHMUS U BOCIIN-

TaHMS K TOMCKY pelIeHMit, CITIOCOOCTBYIONIMX Kapau-
HaJIbHOMY M3MEHEHMIO CUTYalluu B 06pa30BaTeIbHOM
chepe. Hayunas peduiekcusi akTyaqu3uUpyeT BOII-
POCBI TEOPETUKO-METOHOIOTUYECKOTO O0O0CHOBaHMS
M HAYYHO-METOIMUYECKOTro obecrieueHuss MHHOBALM-
OHHBIX ITOJIXONOB B 06pa3oBaHMM, OCHOBAMM KOTOPBIX
SIBJISIIOTCS:

¢ BbICOKOMOTMBMPOBAHHASI aKTUBHasl JeSTeIbHOCTh
CyObEKTOB ITeAarornueckoro B3auMOoIeCTBHUS

* MeXAVCUUIUIMHAPHOCTD U MTPaKTUKOOPUEHTUPO-
BaHHOCTH B COfiepkKaHUM 06pPa30BaHMsI C YUETOM pas3-
BUTMSI TBOPUECKOTO Hayasa B CTPYKType IUYHOCTH;

® JICTIO/Ib30BaHME TEXHOJOTUMUYECKOTO U AUIAKTHU-
YeCKOro ITOTEHIMala HOBEWIIMX CPeNCTB OOGYUeHUS
B YC/IOBMSIX CTTELIMAIbHO OpraHu3yeMoit 06pa3oBaTeb-
HOI1 cpefibl (B HAallleM CTyyae B ee KaueCTBe BhICTYIAI0T
neHTpsl STEM-06pa3oBaHus, MpakTUKa OeITeTbHOCTI
KOTOPBIX MOTyUMIa paCpOCTPAHEHME KaK 38 PYOEKOM,
TaK ¥ Ha IMTOCTCOBETCKOM MPOCTPaHCTBe [1-9]).

B Hamem uccienoBaHMM IOCTAB/IEHBI 3aJaUM OIIpe-
JlefleHusl IUAAKTUUeCcKoro ToTeHIMala U JuaakTuie-
CKOJi pONY MHHOBAILIMOHHBIX BBICOKOTEXHOMOTMYHBIX
CpencTB 00yUeHMUsI, UCTIOIb3YEeMbIX B II€JIOCTHOM Iefa-
rormueckom mnpouecce B STEM-1ieHTpax (B GOJIBIIMH-
CTBE CJIy4aeB — B JOIMOJHUTEIHbHOM OOpa3oBaHUM).
PellleHne MaHHBIX 3a/1a4 MO3BOJUT BBIIETUTH OTHO
U3 HAyYHO-METOIUYECKUX OCHOBaHMUI 3PEeKTUBHOI
OpraHmM3anuyu M CUCTEMHOTO TpUMEHEHUSI MHHOBA-
LIIMOHHOTO MHcTpyMeHTapusi B STEM-o6pa3oBaHuu,
€ro yCIEeNIHOl MHTEerpanuu B 06pa3oBaTeIbHOE MPo-
CTPaHCTBO.

MaTepI/IaAI:I 1N ME€TOABI NICCAEAOBAHUSA

B KauecTBe OCHOBHBIX METOHOB MCC/IeIOBaHMS VC-
MOJIb30BaHbl CPAaBHUTEbHO-COTIOCTABUTE/IbHbIN aHa-
JIX3 HAYYHBIX MaTepHUaJIOB IO M3OpaHHOV HAMM Te-
MaTMKe, OITyOJIMKOBAHHBIX KaK 3a pyOeskoMm, Tak U Ha
ITOCTCOBETCKOM IPOCTPAHCTBE, ¥ OIMCAHME SMIIMPU-
YeCKOro OIbITa AesITeNIbHOCTH 1IeHTpoB STEM-06paso-
BaHus B Pecniy6nuke benapych. Ha ocHoBaHUM COBpe-
MEHHBIX MEeTOIOJIOTUYECKMX ITOAXO0I0B (CUCTEMHOTO,
CpeoBOTO, KOMIIETEHTHOCTHOIO, AesSTelbHOCTHOTO,
JIMYHOCTHO OPMEHTMPOBAHHOTO M Ip.) OMHpeneaeHbl
(benomeHoornueckast cymaocts STEM-06pa3oBaHms,

MOTeHIMaT U OUAAKTUYECKas POjb €ro BbICOKOTEX-
HOJIOTUYHBIX CPENCTB B 1I€JIOCTHOM IeJarormyeckom
npoiiecce. B pamkax peliieHMsl TTOCTaBJeHHbIX 3amay
KOHKPeTU3MPOBAH MCIIOIb3yeMblii TOHSITUIHO-Tep-
MMHOJIOTMYECKUII almapar, YTo obecIieunBaeT HeoOXo-
IMMbII yPOBEHb TEOPETUKO-METOHOIOTMYECKOTO 060-
CHOBaHMS pa3paboTku U 3G (PEeKTUBHOTO CUCTEMHOTO
MpUMeHeHMs BBICOKOTEXHOJOTUMYHOTO AUIAKTUUECKO-
ro MHCTPYMEeHTapusl ¥ MHHOBAIIMOHHBIX TEXHUUECKUX
perieHuii B ycaoBusax pasButuss STEM-o6pa3oBaHus
B Pecrry6nmke Benapycs.

Pe3YALTaTI:I NCCAEAOBAHUSA 1 X 06Cy}KAeHI/Ie

A66peBuatypa STEM o6pa3oBaHa OT 3arylaBHbIX
OyKB HAayYHO-00pa30BaTeIbHbIX HAIIpaBJI€HUI, B CO-
IepskaTelbHbIX U MPEIMETHBIX 00/IaCTSIX KOTOPBIX OCY-
IeCTBIsIETCS] 06pa30BaTeIbHAS IESITEIbHOCTD: Scien-
ce — Hayka; technology — TexXHONOTuS; engineering —
UHXeHepus; mathematics — MaTemaTuka. B mpak-
THKE OOyYeHMs M3BECTHBI BapMaHTBI, KOTa B aKpO-
HUM [006aBIISIIOTCS 3aryaBHble 6yKBbl A (STEAM) mmmn
R (STREM). B nepBoM c/y4yae 3TO O3HauvaeT BKIOYe-

HMe KOMITOHEHTA, KOTOPbI/f OTHOCUTCSI K TyMaHUTap-
HO-3CTeTUUECKOI COmepsKaTeIbHOM 0067acTy (aHIVI.
art — MCKYCCTBO), BO BTOPOM — OPMEHTUPOBAHHOCTH
comepskaHus 06pa3oBaHMS M €ro OpraHM3anuy Ha
B&KHYI0 TEXHOKPATUMYECKYH COCTABJ/SIOLIYI0 (aHIII.
robotics — pobororexHuka). Cyrbio STEM-o6pa3oBa-
HUSL SIBJISIETCSI HAYYHO-TEXHMYECKas OITOTOBKa GyIy-
MIYX CIEeLMATMCTOB Yepe3 CTUMY/IMPOBaHNe MHTepeca
M BBICOKYI0 MOTUBAIMIO K JIESTENbHOCTY B 001aCTU
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POGOTOTEXHVKM, KOHCTPYMPOBAHMS, MOIEIMPOBAHMS
¥ IPOEKTMPOBAHMSI C OTIOPOI1 Ha MIeu 00yUeHMsI C TIPU-
MEeHEeHMEeM MEeXAVUCIUIUIMHAPHOTO U TPUKIATHOTO
ronxonoB. C mo3uiuii aumaktuku STEM-o6pasoBaHne
MpeicTaB/IsieT co60ii MIaHOMEPHbIN MPOIIecc, BKI0Ya-
IOLMIT M3yUyeHMe eCTeCTBeHHBIX HayK HapsAy C MHXe-
Hepueii, TEXHOIOTMel ¥ MaTeMaTUKOM ¥ OCHOBAaHHBIN
Ha MCCIeIOBaHMM KaK BeAyllleM TuUIe y4eGHO mes-
TEeJIbHOCTH.

CpaBHUTETHLHO-COTIOCTABUTEIbHBIN aHAIN3 ITy6ITH-
Kaluuit mo mpobieMatuke pasButusi STEM-o6paso-
BaHus [1-9] mosBosnseT chenaTh BBIBOL O €ro pac-
MIPOCTPAHEHHOCTM KaK 3a pyOeskoM, Tak M Ha IOCT-
COBETCKOM MPOCTPAaHCTBe B cwiy (opmMupoBaHus
COIMATbHO-TOCYAAPCTBEHHOTO 3ampoca Ha OaHHYIO
MOfeNb OOYUeHUST B YCIOBUSX LMGPOBU3ALIUM U Y-
HaMuyHOTO passutus IT-unpyctpuu. B ABcTrpanun,
ABcTpun, Bemmkobputauuy, Tepmannmy, Jauuu, Mspan-
ne, Uugum, Utanuu, Upnanguu, Kurae, Cunramype,
CIIA, ®dunnguaouu, @paninm, K0xxHoit Kopee u fmo-
Hunu STEM-o6pa3oBaHue OCYIIEeCTBISIETCSI B YCIOBU-
SIX peann3anyuy COOTBETCTBYIOUMUX TOCYAAPCTBEHHBIX
MPOrpamMM, HallMOHAIbHBIX CTPATErUIt U YaCTHBIX UH-
BECTMLMOHHBIX MHUIIMATUB [2; 4, c. 7]. Ha noctcoBeT-
CKOM TIPOCTPaHCTBe, B cTpaHax bantum, KasaxcraHe,
Poccun u YkpanHe, 11eHTpbl STEM-00pa3oBaHus MOTy-
YaT COMMIHYI0 FOCyOapCTBEHHYIO MOALEPXKKY [1-7].
B Pecrty6nmke Benapychb ¢ 2015 . B paMKax IMPOEKTOB,
Mo Iep>kaHHbIX accouyanueit «O6pasoBanue Ojis Oy-
IYIIEro» Io COOeiCTBUIO PAa3BUTHIO 00Pa30BaTEIbHBIX
VHUIIMATUB B 06JIACTY TOUHBIX HAYK U BBICOKUX TEXHO-
JIOTUIA, a Takke KaMIIaHUSIMU — pe3uaeHTamu [lapka
BbICOKMX TexHonoruit (IIBT), MuHucTepcTBOM 06paso-
BaHus Pecrry6nuky Benapych, Hauaau CBOIO MHHOBA-
IIMOHHYIO IeITeNbHOCTD IeHTpbl STEM-00pasoBaHmsi,
vactHble mKoael STEAM u STEMBRIDGE' [6; 7. TTpu
COOTBETCTBYIOILIEl OpPTaHM3alMOHHO-MEeTOANYeCKOM
nmongaepkke STEM-11eHTpBI cTaiau paboTaTh Takke Ha
6ase yupesxmeHmnit o6pasoBanyst B MuHcke, BapaHoBU-
yax, Bobpyiicke, Bopucose, Bpecte, Burebcke, Tomernte,
Jlenpunitax, arporopojke JIomHMIa ¥ IPYyTUX U Hace-
JleHHbIX yHKTax benapycu. C 2019 r. MTHHOBaLVIOHHBI
MTOMIXO, CTa/IV TIPUMEHSITh B He6o/bINX ropogax (bo-
Opyiick, Buseiika, JI3epskMHCK, JIpornuuH, JIyOpoBHO,
Opma, [TnHCck, Conuropcek, H_[apKOBLLU/IHa)Z. B kauectBe
OCHOBHBIX IIefieli 3asiBJ€Hbl CTpeMJeHUe pPa3BUBATh
" TIOAIEePKMBaTh 00pa3oBaTe/lbHbIe MHULIMATUBBI 10
pacmpocTpaHeHuio BceoOmeii STEM-rpaMOTHOCTH,
OPMEHTMPOBATh YUAIIUXCSA B UX OyOyIeM mpodeccu-
OHAJIbHOM BBIOOpE, TOTOBUTH JIMYHOCTh KaXKIOTO U3
YYEeHUKOB K YCIENIHOM COIManu3aiuu B BBICOKOTEX-
HOJIOTMYHOM O6IIIecTBe GYAyIIero.

B GOBIIMHCTBE CIy4YaeB AESITEIbHOCTh ILIEHTPOB
STEM-o6pa3oBanus B Pecriyonuke Bemapych MHCTUTYA-
JIM3UPOBAHA B PaMKaX JOMOMHUTEILHOTO 00pa30BaHMs
yepe3 pas3sBUTME CUCTEMBI YIIpaBlIeHUS M OpraHu3sa-
IIMOHHO-METOIMYECKOTO 06eCITeYeHNsI C COOTBETCTBYIO-
MM MJIaHMPOBAHVEM U CTAHOBJIEHMEM CUCTEMBbI TTOJ -
TOTOBKM U IEPENOATOTOBKM KaJIpOB. B TakoM moHMMa-
HUM pacrpocTpaHeHnue B Pecrrybimuke Bemapych mpak-
TUKU JeSITETbHOCTY 1IeHTpoB STEM-06pa3oBaHyst — 3TO
npumep PyHKIIMOHMPOBAHMUS MHCTUTYIIMOHATBLHO OP-
TaHM3yeMOJi CCTEeMbI MEKIVCITUTIIMHAPHOTO 06paso-
BaHMS 10 OTHOIIEHUIO K eCTeCTBEHHO-HAyYHOM U TeX-
HMYECKOI 06/1acTSIM 3HaHMUSI, OPMEHTMPOBAHHBIM Ha
pa3sBUTHE Y 00YYAIONIUXCS MEXaHUM3MOB TBOPUYECKOTO
MHHOBAI[MOHHOTO MBbIIIJIEHUS, BBICOKO aKTMBHOCTU
B cepe MPUKIAIHON UCCIeIOBATENbCKO ITPOEKTHOM
IearenbHOCTU. Ha OCHOBe aHanu3a TeMaTUyeCKux Ma-
TepUaoB, OMyOIMKOBAaHHBIX Kak 3a pybeskom [8; 9],
Tak ¥ Ha IIOCTCOBETCKOM ITpoCTpaHcTBe [1; 2; 5], MOX-
HO CIejaTbhb BBIBOA, O MHOIOACIeKTHOM ITOHMMAaHUU
heHoMeHoMOrMYecKoii cynmHocty STEM-o6pa3oBaHust
B JIMYHOCTHO-Pa3BMBaI0IleM, COLMATIbHOM, aKCUOJIO-
IMYEeCKOM, CUCTEMHO-UHCTUTYLIMOHAIILHOM, IIPOLIecC-
HO-ZIeTeTbHOCTHOM U TEXHOJOTMYeCKOM aCMeKTax.
JTO MO3BOJISIET OMpPENeNsiTh ONMMCbIBaeMOe HaMU SIB-
JeHMe CJIeayIonmmM o6pasom:

e IPUHMMAEMBbIi OOIIECTBOM ITpoliecc (usuye-
CKOTO U TYXOBHOTO CTAHOBJIEHMS JIMYHOCTU pebeHKa
yepes3 aKTUBHO peajin3yeMble MeXaHU3MBI U BbICOKO-
TeXHOJIOTMYHBIN MHCTpYMeHTapuii hopMupoBaHms,
pPasBUTHS €ro O6IIEeCTBEHHOI U JYXOBHOI JKU3HMU, 1TO-
3HABATEIbHBIX ¥ KOMMYHMKATUBHBIX ITOTpeGHOCTElN
yejioBeKa 31moxu udpoBu3aIum;

e CITeIMaJIbHO OPraHM30BaHHbIN CIIOCOO MHTErpa-
MY JIMYHOCTY pebeHKa B MMUP MaTepMUasbHOI U Iy-
XOBHOJ KYJIbTYpbl COBPEMEHHOIO 00IecTBa uepes
TPAHCISIMIO M OCBOEHMEe 006paslioB JesaTeTbHOCTU
M TIOBeIEHMs], YCTOSBHIMXCS (OpPM OOIIeCTBEHHOM
SKM3HM, CO3HATE/IbHO OPMEHTUMPOBAHHBIX HAa HEKO-
TOpble UAeaabHble 00pasbl, GUKCUpPyeMble B 06IIIe-
CTBEHHOM CO3HAaHUM COLiMAIbHbIE 3TaJIOHbI (YeJ0BEK
Oymy1Iero, cCo3uaaTebHast JMUHOCTD STTOXU IUPPOBK-
3alun);

® rocygapCTBeHHas, OOLIeCTBEHHAST Y IMYHOCTHAS
IIEHHOCTh — KOHCTUTYUDPYIOIIUIT 37IeMeHT KyJIbTYpHI,
IIeJIbI0 KOTOPOTO SIBJISIETCS IPUOOIIEHME JIMUHOCTYU
K BBICOKOTEXHOJIOTUYHBIM OOCTVMIKEHUSIM COBPEMEH-
HO IUMBUIN3ALUN U ee KyJIbTYPHOMY Haclequio;

® VHCTUTYIIMOHAIbHO OopMJIeHHAs CHUCTeMa — CO-
BOKYITHOCTh CIEIVaIM3VPOBAHHBIX Yue6HO-BOCIIUTA-
TeJIbHBIX I[eHTPOB, YUPEXIeHUIl MMOATOTOBKU U Tepe-
MTOITOTOBKY KaJIpOB, OPTAHOB YIIpaBJIeHNsI, 00pa3oBa-

LAccoumanmm mo comeiicTBII0 Pa3sBUTHIO 06PA30BATENbHBIX MHULMATUB B OGNACTH TOUHBIX HAYK M BBICOKMX TEXHONOTMI
«0O6pasoBaune aias 6ymymero». URL: http://edudfuture.by; O6pasoBatenbhbiit eHTp STEMLAB. URL: https://www.stemlab.by;
YacrtHas mkona STEAM. URL: http://steamschool.by/#1ec66947947; YactHas mkona STEMBRIDGE. URL: http://stembridge.by/

#rec54129756.
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TeJIbHbIX CTAHIAPTOB U MporpamMm B o6nactu STEM-
obpasoBaHusl;

® CUCTEMHO OpraHu3yemasi JMYHOCTHO-TIpeobpasy-
IoIIast esITeIbHOCTb PeGeHKa M YIUTENST Ha OCHOBE aK-
TUBHOTO CYObEKT-CYyObEKTHOTO B3aVIMOMEICTBUS YUaCT-
HMKOB 00pa3oBaTelbHOTO IIpoliecca, aKTyaau3aiyu
TBOPUYECKOTO Hayaja B JIMUHOCTM pebeHKa, MeXaHW3-
MOB KPUTUUECKOTO ¥ KPeaTMBHOTO MbIIIUIEHNSI, aKTUB-
HOJ MHIOVBUAYAJIbHOI M KOJIJIEKTMBHOI, MPO6IeMHO-
TIOMICKOBOJ 1 MCC/IeI0BaTeIbCKOI 1eITeTbHOCTH;

® MIPAKTMKa OOyUYEeHMSs, BOCITUTAHUS U CAMOPa3BU-
TUST TMYHOCTY, OIIMPAIOIIASICSI HA aKTUBHBIE BBICOKO-
TeXHOJIOTMYHbIE MeTO/IbI, IPUEMbI U CpeliCTBa AUIaK-
TUKU B MEKAVCIIUILIMHAPHBIX ITPEIMETHBIX 00/1aCTIX
IJIST OCBOEHMS YHUBEPCATbHbIX KOMIIETEHIINI, 6J1ar0-
Iapst KOTOPBIM OYIOyIIiA CITENMAINCT CMOXKET yCITen-
HO peliaTh MpodeccuoHaabHbIe 331aUM B 3IMOXY YeT-
BepTOI IPOMBIIIIEHHO PEeBOMIOLUMN.

YeMm ke Tak Ipusjiaekaer mopenb STEM-o6paso-
BaHMS BCEX TeX, KTO TMOAAEPKMBAeT MHHOBAIMOHHBIE
OpraHu3alOHHO-TIefaroruyeckne MHULMATUBBI B JJaH-
HO¥1 06/1acTu? YeM OOBSICHSIIOTCS YBETMUEHME KOJTuYe-
CTBa 3as4BOK Ha OTKpbIiTHe STEM-11eHTpOoB, OCTynam-
MYX B YIOMSHYTYI0 Hamu accoumaimio «ObpaszoBaHue
I1S1 OYIYIIero», KOMMUYeCTBEHHbBI POCT 3asIBJIEHUI OT
SKeTalonMx 00yJaTbcss B 06pa3soBaTeIbHOM ILIEHTPE
STEMLAB u ero ¢winanax, B 4acTHbIX 1mkonax STEAM
u STEMBRIDGE? OTBeThbI Ha 3TU BOIIPOCHI HAXOASITCS
B IUIOCKOCTM (POPMUPOBAHMSI M PA3BUTUSI MOTUBALIUM
y4eOHOI MesITeNbHOCTY YYaIlMXCsl, pa3HOYPOBHEBO-
CTU pacupocTpaHeHus (HauuHas C JOIIKOJIbHOTO 00-
pa3oBaHMs) U CTeMeHM MHCTUTYaIuU3aluu B CUCTeMe
ob6pa3oBaHMs, LIeJIEBOJ HATIPaBJIEHHOCTH U ITPodeccuo-
HaJIbHOM OpMEeHTaLVM, CoOepXKaHusl MU OpraHu3alumn
IIeJIOCTHOTO T1eIaroTMYecKOro IMpollecca, obecreveH-
HOCTM €r0 MHHOBAIMOHHBIM BBICOKOTEXHOJIOTUUHBIM
MHCTpyMeHTapyueM M MeTOIMKOI ITpUMeHeHMsI.

CoBpeMeHHasl TICUMXOJIOTO-Tlefgaroruyeckas Hayka
M TpaKTMKa MCIOAb30BAHMUSI BBICOKOTEXHONOTMUHBIX
IUOAKTUUYECKUX cpencts B ieHTpax STEM-o6pasoBa-
HUSI OTIPENeNITIOT 3TOT MHCTPYMEHTapuii Kak MHHOBA-
IIMOHHbIE TeXHUUYECKMe pelieHus], TeXHOMOTUUecKuit
U OUIAKTUYeCKMI TTOTeHIMalbl KOTOPBIX aKTUBHO pea-
JU3yI0TCsT B 3(pdeKTUBHON OpraHu3aIuy 1eJ0CTHOTO
refarormueckoro Impoliecca U caMoOpasBUTUM JINY-
HOCTU pebeHKa. B KauecTBe TakMX CPeICTB 0OyUeHMS
B STEM-1leHTpax IIMPOKO HOPUMEHSIOT KOHCTPYK-
Topbl Kommauuu LEGO Education (Habopbl o po6o-
toTexunke Lego MINDSTORMS), ob6pa3oBaTeibHbIe
matgopmsl (LogicLike), cpedpl TPOEKTUPOBAHMS, MO-
IeTMpPOBAaHMUSI UM BU3YAJIbHOTO IPOTPAaMMMPOBAHUS
(Floorplanner, Sketchup, Scratch, Lego Digital Designer),
06asbl ¥ OHJIAH-Cpefbl IO CXeMOTexHuke (Arduino
B KOMILJIEKCe ¢ KOHCTpyKTopamu, Autodesk Circuits),
MpOrpaMMHBIE€ Cpenbl ISl pa3paboTKM MOOWMIbHBIX
npunoxenuit (App Inventor), ipuHTepsl 3D-medvaTy,
OUKM JOTIOJIHEHHO peanbHOCTU (Google Glass) vt Bup-
TyasibHOI peanbHocTU (Oculus Rift) [1; 2; 4-8].

TexHomornueckue 1 IUAAKTUUECKMe CBOCTBA yKa-
3aHHBIX CPeICTB 00yUeHMS TTO3BOJISIIOT UCIIOIb30BATh
MX B OpraHM3aluy YIeOHOI IesITelbHOCTU YUalluXCs
B STEM-1LieHTpax U B 0611eM IIKOJIbHOM 06pa30BaHMMU.
Tak, c mporpamMmmMoii B13yajJbHOIO ITPOrpaMMMpPOBaHMS
Scratch, paspa6otranHoit B IIBT, yueHMKM HAUMHAIOT
3HAKOMMUTBCS ellle Ha MepBOii CTyreHu 0OIero cpe-
Hero o6pa3oBaHMsT — BO 2-M KJjacce (B COOTBETCTBUU
C TIPOTpaMMOii, 0mOOPEeHHOI MUHMUCTEPCTBOM 00Opa-
3oBaHus Pecriy6imuku Benapychk). IIIKOMBHUKY M3y4a-
10T IIepeMellleHye CIIPaiiTOB, KOOPAMHATSI, IMHEHbIe,
LMKINYECK/e aJTOPUTMBbI U aJITOPUTMBbI C BETBJIEHU-
eM, CO3[1al0T aHMMMPOBAHHbIE OTKPBITKU. [0 Mepe
YCIOKHEHUSI CONep>KaHMS OOyUeHMST ydarnyecs: yke
B 6-M KJIacce, yCBOMB 3HaHMSI OCHOB TPOrpaMMMpPOBa-
HMSI M BJIaJiest er0 HaBbIKaMM, CIIOCOOHBI CO3/1aTh KOM-
MbIOTEPHYIO UTDY.

OTIIBIT IeATETbHOCTY YUPEKIEHMI 06IIEro CpeTHErO
06pa3oBaHMs CBUIETENbCTBYET O TOM, YTO IIPOTPaMM-
Hble MPOAYKThI, pa3paboTaHHbIE IIKOJbHMUKAMU C ITO-
MOII[bI0 MHHOBALMOHHBIX CPEeACTB, NIPUMEHUMBI IJIsT
0o6yueHMsT pasIMUYHBIM yUeOHbIM IMpeaMeTaM (cChlaa-
I0Ch Ha O06OOGIIEeHME OIbITa NeSATETbHOCTY YUUTENein
MaTeMaTUKYM ¥ WHOOPMATUKM YUpPEXKIeHUit o6Ie-
ro obpasoBanus T. [TnHcKa). Tak, IporpaMMHasi cpefa
App Inventor MCHONb3YyeTCS y4alMMMCS Ha TpeTbeil
CTYTIEHM OBIIEro MIKOJILHOTO 06pPa30BaHus /IS paspa-
O60TKM MOOMIbHBIX NMPUIOKeHMU1. OHA MPUMEHSIACh,
Haripumep, Mpy CO3AaHUY IPUIOKEHUS TOTIOTHEHHOM
peanbHOCTU «McTopuyeckoe Hacienue [TMHCKay», akTy-
aJbHOTO Ha YPOKax UCTOPUM U B BOCIIUTATENIbHBIX Me-
POTIPUSTUSIX B YIpEeXKIEeHMUIX 06pa3oBaHus ropoaa. st
pa3paboOTKM STOTO MPUIOKEHUS ObLIM 3aI€/ICTBOBAHbI
clenylonive TiporpamMmbl: Layar (ipuioxkeHue, KOTO-
poe aeT BO3MOXKHOCTb YBUIETH IOTIOJHEHHYIO pPeaslb-
HOCTb), App Inventor (aJist TporpaMMMUpPOBaHMsT apUIIn
TeaTpa, HKCIIOHATOB My3es, MeHI0 pecropaHa XVIII B.
U T. O.), nporpamma «MHTerpmKc-ciom» (MCIoab30Ba-
Ha IS CO3[JaHMsI METOK [IOTIOJIHEHHOWM pPeasbHOCTH).
st co3maHust cTepeodOTo MaMSITHUKOB apXUTEKTY-
pbl T. TIMHCKa y4yamyecs 7-TO Kaacca MCIONb30Baau
aHarMHble OYKYM (C KPACHBIM M CMHUM (GUIBTPaMM)
C JanbHelimeli 06paboTKoi M306paskeHnit B IMPOrpaM-
me Photoshop. Kak moka3sbIBaeT OTMbIT, yyaliuecs Ha-
YMHasI ¢ 6-TO KjIacca paboraT B mmporpaMmme Geogebra
C CHCTEMOJ KoopauHaT (ocTpoeHue Guryp mo 3agaH-
HBIM TOYKaM); B 7—8-M Kj1accax MporpaMmy IPUMEHSIIOT
Ha ypoKax reoMeTpuu (ToctpoeHue ¢uryp, rpa@ukon
JMHEHOM QYyHKIMM, MccaemoBaHue rpahMKOB KBagpa-
TUYHOM QYHKUMM, 06pPaTHOI IMPONOPIIMOHATBHOCTY
uT. a.; B 10-11-m knaccax — B pa3geie CTepeoMeTpum
(o711 IOCTpOEeHMsS] MHOTOTPAHHUKOB M TeJl BpallleHusl,
ceueHuit u T. A.). [lon pyKOBOACTBOM YUYUTENS Cpefn-
Helt mkomnbl N2 7 1. [Inacka U. C. JIexoBo ydyamiMucst
10-ro kiacca ¢ momoiibio mporpamm Geogebra u HP Re-
veal co3aHbl MOAEIU NOTIOMHEHHOV PeaylbHOCTU ISt
y4e6HOro 1ocobus 1Mo reoMeTpuu 1o TeMe «IlocTpoe-
HMe ceueHM i MHOTOTPaHHMUKOB TJIOCKOCTBIO».
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Kaxkne ke KaueCcTBeHHbIE XapaKTEPUCTUKU BBICOKO-
TEXHOJOTUYHBIX CPEACTB, TpUMeHsIeMbIX Kak B STEM-
o6pa3oBaHMM, TaK ¥ MPU OpraHM3aluy oOyueHus Ha
TOJ WJIM MHOIA CTYTIEHU 00IIero MKOJIbHOTo 06pa3oBa-
HMSI, TO3BOJSIIOT OTJAMUNTD UX OT UHBIX TEXHUUECKUX
pelieHuii ¥ TpagUIVOHHBIX cpeAcTB obyuenns? Cpe-
I TAKUX XapaKTePUCTHUK 11eJIeCO00Pa3HO BbIIENUTD:

® MHCTPYMEHTAIbHOCTD (pPeain3yeTcs Py UCTOIb-
30BaHUM MHHOBAIIMOHHBIX TEXHUUECKUX PeIleHNi B Op-
raHM3yeMOJi YUeGHOI AesITeTbHOCTN);

® aBTOMAaTU3MUPOBAHHOCTb (YUUTHIBAETCSI IPU pea-
JIN3aUUU TEXHOJOTUYECKUX M OUTAKTUYECKUX BO3-
MOYKHOCTEJI CpeZICTB 0OyUeHMsI, B TOM YMC/Ie U C IIOMO-
b0 KOMITBIOTEPOB);

® MHTErpaTUBHOCTD (MPOSIBJISIETCSI B BO3MOKHOCTU
BKJIIOUEHUSI MPUMEHSIEMOTO BBICOKOTEXHOJIOTUYHOTO
MHCTPYMEHTapus B OUAAKTUUECKUIL IPoIecc Ipu Co-
YeTaHWUM C TPAIUIIVIOHHBIMMU CPEICTBAMI OOYUEHUS);

¢ HGOPMAIMOHHOCTh (peanu3yeTcsl yepes CIIO-
COOGHOCTH MTPOTPAMMHBIX CPEMICTB U TEXHUUECKUX pe-
IIeHUI B CUJIY UX TEXHOJIOTMUYECKUX BO3MOXKHOCTeN
MpeACTaBSATh, XPAHUTDb U TPAHCAUPOBATh 3HAUNTEIb-
Hble 00beMbl (OPMaIM30BAHHONM yueOGHOI MHGOP-
MaLumn);

® KOMIIEHCATOPHOCTh (O3HAUYaeT MaKCMMAaIbHO BO3-
MOYKHOE TOCTVDKEeHME 3a7a4 00yUeHMs TP ONTUMalb-
HBIX 3aTpaTaX yue6HOro BpeMeHM);

® QAN TUBHOCTD (TIPeIIoaraeT MOAIepsKKy Oraro-
TIPUSITHBIX YCIIOBUI PasBUTHUSI ¥ CAMOPA3BUTUS yyallie-
TOCSI C YYETOM €T0 BO3PACTHBIX 0COOEHHOCTENN);

 MONMMCYOBEKTHOCTD (TIOIpasyMeBaeT CIIOCOOHOCTD
obecrieunBaTh COBMECTHYIO aKTUBHYIO YUeOHYIO mes-
TETbHOCTD YUAIIMXCS B TPYIIIOBOI KOOTepaluy Uiau UH-
JIMBUIYyaIbHO IIPOEKTHOM AesitennbHOCTH) [10, ¢. 72-73].

[MepeunciieHHble TPU3HAKM TO3BOJSIOT OIpene-
JIUTH ceayionie (QYHKIMY BbICOKOTEXHOJIOTMYHBIX
cpencTB O6yueHusI, MpUMeHsSIeMbIX B lieHTpax STEM-
06pa3oBaHMSI:

¢ yrpaByiieHueckast (3GeKTUBHO YIIPaBISIOT Iie-
JIOCTHBIM TeJaroTM4eCcKuUM MpOoLeCccoMm);

¢ yHbOpPMaIMOHHAs (PAaCKPHIBAIOT B IOCTYITHOM JIjIst
yuammxcst ¢hopme MpeaycMOTpPeHHOe YIeOHBIMU TTPO-
rpaMMaMU COZlep>KaHue);

e oOyuaromas (o6ecrmeunBaoT mporecc GopMUpo-
BaHMSI CMCTEMHBIX 3HAHMIT HA MPO6IeMHO-TeopeTnye-
CKOM YPOBHE);

e pasBuBawmas (CrIoCO6CTBYIOT (HOPMUPOBAHMIO
U 3aKpeIvVIeHUI0 B TPAKTUUYeCKOM OMBITHO-TIPOEKTHOM
IesITeIbHOCTY KOMITeTEHIIMIT, HeOOXOOMMBIX HIJIsT OY-
Iyiero nmpodeccMoHaIbHOTO caMooIipeneeHns);

e BOCIIMTaTebHAs (BO3AECTBYIOT Ha ¢GopMuUpo-
BaHMe U pa3BUTME KAUeCTB JIMYHOCTY pebeHKa, CIIo-
COOCTBYIOIIMX €ro YCIENIHOM couManu3aiuu uyepes
VHIUBUIOYAIbHYIO WM KOJUIEKTUMBHYIO YUEOHYIO mesi-
TEJIbHOCTD);

e MOTMBALIVOHHAs (00EeCHeurBalOT BBICOKYIO MO-
TUBALMIO YUAIIMXCS K yueGHO-II03HABATEIbHOM MIesi-
TEJIbHOCTU U CAMOPa3BUTUIO);

® KOppPeKTUPYyWIas (4al0T BO3MOKHOCTh KOPPEK-
TUPOBATh YPOBHM YUEOHBIX HOCTIKEHMIT YUAIIIXCS);

e caMmooOpa3oBaHMe ¥ CaMOpPa3BUTHE (BBICTpau-
BalOT MHIMBUAYATbHYIO TPAEKTOPUIO YUeGHOI U MHOI
pa3sBUBAIOLIEN OEeATeTbHOCTU TPU BBIMOJTHEHUU aK-
TYaJIbHBIX 3a7a M YETKOM ITOHMMaHMM OMysKaiImx
VI IepCIIeKTYBHBIX CTPATETMUeCKMX LieyIeit)» .

BoirmonHeHe Ha3BaHHBIX (YHKIIMI BbICOKOTEXHO-
JIOTUYHOTO MHCTPYMEHTApUS AOCTVKMMO C YYETOM €T0
TEXHOJIOTUYECKUX U IUAAKTUYeCKUX CBOVCTB. K TexHO-
JIOTMYECKUM CBOVCTBAM OTHOCUM:

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

® TIOJIMCEHCOPHOCTh ~ BOCIPUSITUSL  YYALIUMMUCS
MpenbsiBisieMoii MHopManmuyu (cpencTBa OOyUeHMs
pacIIMpsIIOT KaHaIbl YCBOEHMS yue6HOI MHpopMaumy,
06ecreunBaioT BO3MOXKHOCTM €€ BOCHPUSITUSI B CTaTH-
YeCKoil ¥ OMHAMUUEeCcKoi, Bep6aabHOI U HeBep6asb-
HOJ1 (popmax);

® MHTEPAKTUBHOCTH (CIIOCOGCTBYIOT MaKCUMAaIbHO
OBICTPOII KOMMYHMKALIMY MEXIY ITPOrpaMMHO-aIa-
paTHBIMMU CPEeICTBAMU U yUeHKaMU B pealbHOM Bpe-
MEeHH, UTO TO3BOJISIET Pa3sBUBAThb AKTUBHO-[ESITENb-
HOCTHbIe (hopmbl 06yuenus) [10, c. 73-74].

B kauecTBe IMOaKTUYECKMUX CBOMICTB BBICOKOTEXHO-
JIOTUUHBIX CPeNCTB, MpuMeHsieMbiXx B STEM-11eHTpax,
11e71eco06pasHo BhIIETUTD CIeIYIONINeE:

® YIIPaB/ISIEMOCTD IIPOLIECCOM OOYUEeHMS (BO3MOXK-
HOCTb yIIpaBaeHMUS TIPOLieccaMu MpPeabsIBIeHUS U YC-
BOeHMS 3HaHWUN);

e obecrieueHue CUCTEMHOIO IOIXOda K IPOLieccy
obyueHus: (IIpUMeHeHMe VHHOBAIIMOHHBIX M Tpaju-
IIMOHHBIX CPEJICTB OOYUYeHUsT Ha BCEX ITallax OpraHu-
3alUy yueGHO-TI03HABATEIbHON IesTeTbHOCTY yda-
HIMUXCS TIPU ee aJITOPUTMU3ALINN);

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

B TakoM IOHMMAaHUM IUOAKTUYECKMII ITOTeHIIMal
BBICOKOTEXHOJIOTUYHOTO MHCTPYMEeHTapusl, MMerolle-
rocs B meHTpax STEM-o6pa3oBaHMs, CleqyeT oIpe-
IeNIITh KaK COBOKYITHOCTb BO3MOXXHOCTe}I MHHOBALIM-
OHHBIX CPEeNCTB U TEXHUUECKUX pelleHUli, KOTOpbIe
TP OTpefie/IeHHBIX YCIOBUSIX MOTYT ObITh 3(eKTHB-
HO TIPMMEHEHbI B I€JIOCTHOM MeJarornuyeckomM Ipo-
1ecce C y4eToM MX CIenMpUUYeckKuxX XapaKTePUCTUK
u CBOICTB. Tak, Mpu UCMOIBb30BAHUM CPeJT, TPOEKTUPO-
BaHMS ¥ MOJIEJIPOBAHMS B XO[le pa3paboTKM MPOEKTOB
mon, HasBaHueM «MocCTbl — camoe nob6poe M306peTe-
Hue yenoBevyecTBa. OHM BCerga COeAVHSIOTY yualluecs
STEM-11eHTpa Ha 6a3e cpemuHeit mKkosbl N2 10 1. [TnHcKa

%06pasoarenbusiit enTp STEMLAB. URL: https://www.stemlab.by.
“Yacraas mkoma STEMBRIDGE. URL: http://stembridge.by/#rec54129756.
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pelraay akTyaabHYIO IJIs1 TOpoa MpobieMy: Kak yKpe-
MUTh Pa3pylIaomuiics MocT yepes p. [Tnny? [IpoekTsi
¥ KOHCTpYKLMM (OT Mopmesnen JleoHapao ga BuHum oo
COBpEMEHHBIX KOHCTPYKIMOHHBIX pPa3paboToOK) OTo-
Opakaiu TOMCK pelleHus HOCTaTOYHO CIOXKHONM Ha-
YUYHOJ ¥ MHXeHepHO-TEeXHMUUeCKO 3a/1aun, B KOTOPOil
Ha OCHOBe MEXIIPeIMETHOTO 3HaHUS U UCC/IeNOBaHMS
He06XOIMMO OBIJIO YUECTh ICTOPUYUECKMIA OTIBIT ITPEIbI-
IOyIIX TIPOEKTOB, M30MpaeMble MaTepUabl ¥ UX CBO-
CTBa, 00beMbl (PMHAHCOBBIX 3aTPaT M MX MUCTOUHMKM,
CPOKM CTPOUTENbCTBA, ITOTOAHO-KIMMaTUUYecKue yc-
JIOBUSI, YIQJIEHHOCTD MOCTABIIMKOB MaTepPUaIOB U T. 1.
Haub6omnee ynauHblit BApMaHT pelIeHys To6eauiI B KOH-
Kypce «4 xouy yuutbcsa B STEM-kiacce», IpoBOAyB-
meMcs acconuanyeii «O6pasoBaHue i OyIyLIIero».
Hanmmumne s¢bdeKkTMBHOrO AMIaKTUIECKOTO MHCTPY-
MeHTapus ellle He 3aJ0T YCIEeUIHOTO pelleHus TICU-
XOJIOTO-TIeJarOTMYeCcKnx 3ajlad M TapaHTUPOBAHHOTO
IOCTVSKEHUS 11eeii 06pasoBaHusl. Upe3BbIUaifHO BaK-
Hbl KOMIIETEHTHOCTh M TMPO(ECCHOHAU3M YUUTEIS,
K (GYHKIMIM KOTOPOTO, HapsSiAy C YIIpaBIeHYECKOit
" KOHTPOJbHO-OII€HOUHOM, N06aBISIOTCS MeauaTop-
Has QyHKIM (0obecrieueHme MakKCUMaiIbHO 3G EKTUB-
HOJ COINIaCOBAHHOCTU JEeVCTBUI HECKOIbKUX TIPYMNII
YYaIIMXCs TIPY OCYIIEeCTBIEHUY TOTO UM MHOTO yueh-
HOTO TIPOEeKTA), ThIOTOPCTBO (OpraHmM3auusl yCIOBUNA
IJIsS. ompenesieHUs] M peanusaluy MHAVBUAYATbHOM
00pa30BaTeIbHOM TpaeKTOpUM yualierocs). B maHHom
KOHTEKCTe OueHb lieHHa ¥ Ype3BbIUalfHO Io/ie3Ha Me-
TOAMYeCKasl TTIOMOIIb, KOTOPYIO OKa3bIBAE€T YUUTESIM-
MpeAMeTHMKaM accoumaius «O6pasoBaHue st 6ymy-
IIero» yepe3 Kypchbl TMOBBIMEHMS KBATUPUKALINU, THU
OTKPBITBIX IBEpEN, MacTep-KIaCChl yUUTENEeVi-MeTOaM -
CTOB, MCC/IeL0BaTeNbCKYE MUTAIIBI (T. €. BCTPEUM CIie-
LIMATVCTOB-eIMHOMBIIIIJIEHHMKOB JIJISI 00CYKIEHMS TEX
VIV IHBIX BOIIPOCOB, OOMeEHa OIBbITOM B HedopMalb-
HOJt 0OCTAHOBKE) ¥ XaKaTOHbI (aKTMBHO ITPOBOAVIMbIE
(opyMbI MPOTPaMMUCTOB, OMU3AHEPOB ¥ MEHe[Ke-
POB IS pelieHus ompeaeNeHHO 3agaun), obpa3oBa-
TeTbHBIE TYpbI U KoHbepeHwy®. [IpodeccroHambHast
OpHMeHTaIMs MKOJbHMUKOB OCYIIECTBJISIeTCS] He TObKO
B mpoiiecce obyuenusi B STEM-1IeHTpax, HO U 4yepes
MporpaMmMbl  MeporpusitTuii  «IT-KaHUKY/IbI», (YHK-
IIMOHMPOBAHNe 06pa30BaTEbHOTO TEXHOIOTMYECKOTO
JIETHErO0 O3J0pPOBUTENBHOIO Jjarepss «Thl MOXKeIIb!».
Vuamuecs: y4acTBYIOT B PETMOHAJBHBIX M PeCcITyomim-
KaHCKOM JTarax KOHKypca Make yourself — KOHKypca
INAAKTUUECKUX alIlieToB (KOMIIOHEHTOB MPOTpaMM-
HOTO obOecrieueHMs]) IO MaTeMaTHKe, CO3TAHHbIX yUe-
HUKaMM B Cpelle BU3YaJbHOTO ITPOTpPaMMMPOBAHUS
Scratch. OcHOBHas 3ajaya KOHKypCa — JOKa3aTeIbCTBO
Tesuca 0 TOM, YTO TPOrpaMMMUPOBAHME HE TONbKO YB-
JieKaTeJlbHOe 3aHsITMe, HO U BO3MOXHOCTb CHeIaTh
SKU3HbB Jyullle, a U3yuyeHe MaTeMaTUKM MHTePeCHbIM.

Jlerom 2019 r. B MuHcKe mpoiien VII OTKpbITBIN po-
OGOTYpPHMP — MOIY/ISIPHOE €KEeroJHOe MEXKIYHAPOTHOE
COpEBHOBaHME IO CIIOPTUBHOI POOOTOTEXHMKE Cpeay
IIKOJIBHUKOB, CTYIEHTOB ¥ B3POC/bIX, [JIABHON 1€/bI0
KOTOPOTO SIBJISIETCS TOMYJIIPU3aliyst U pasBUTHe po6o-
TOTeXHUKM B Pecrybnuke Benmapych. OueHb BasKHO, UTO
yyamuecsi MOTYT TMPOAEMOHCTPUPOBATh Pe3YAbTaThbl
CBOEN nesTeTbHOCTM B cepe TEXHMUECKOTO TBOpYe-
CTBA, TPOrPAMMMPOBAHUS Y POOOTOTEXHUKM.

B mesrenbHocTy iieHTpa STEMLAB 1 ero dpunmanos
B paMKax AOIOJHUTETbHOrO 06pa3oBaHMsS MPOrpam-
MbI O0yU€eHMsI OPUEHTUPOBAHBI HA Pa3HOBO3PACTHbBIE
TPYIObI yyamuxcs (OT AOIIKOABHUKOB U 10 yYal[UX-
cst 11-X KmaccoB), a TakKe 10 pOOOTOTEXHUKE, TEXHU-
YeCKOMY TBOPYECTBY, IPOrPaMMMPOBAHUIO, 3aHMMa-
TeJIbHO Hayke, pM3uKe, MaTeMaTuke u T. 1. C yueo-
HBIMM ITpOrpaMMaMM XkeJlalolye 3HaKOMSTCS Ha caii-
Te 06pa3oBaTeNbHOrO IeHTpa. Tak, mporpamma STEM
Kids mjis yuamyxest 2-ro kjacca paccumTaHa Ha 33 He-
Jlen TI0 3 ypoka B HeZeno (Bcero 99 ypokoB); B Heil
MPeATIoNaralTCsl 3aHITUSI 10 IMPOrpaMMUPOBAHUIO
Scratch, po60TOTEXHUKE U TEXHUUYECKOMY TBOPYECTBY,
MaTeMaTMKe ¢ urpoy Minecraft u 3aHMMAaTENbHONM Hay-
Ke (MMeIOTCS B BUAy 6uonmorust u xumust). IIporpamMma
STEM IT 6osee o6beMHa IO COMEPKAHMIO U OPUEHTH-
poBaHa Ha OOyueHMe yyammxcs 6—8-X KIaccoB (Ipo-
IOJDKUTENIbHOCTh 00yueHus — 33 Hemenu 1o 4 ypoka
B Hefdemo, Bcero 132 ypoka); oHa BKJIIOUYaeT B ceOs
MaTeMaTuky, ¢ousuky u IT-mpenmeTsl (IIporpammu-
poBaHue, poboToTexHuka «CIIOKHBIE MEXaHM3MbI»
U TEXHUUECKOe TBOPYECTBO). YUaluecs MpOeKTUPYIOT
3D-Mopen pob0TOB Kak Ha 6a3e poOOTOB-KOHCTPYK-
TOPOB YHOMSHYTOM kKoMmnauuu LEGO Education, Tak
U U3 3JIEKTPOHHBIX KOMIIOHEHTOB C UCIIOb30BaHMEM
matdopmbl Arduino. VICTIONb3YyIOTCST Cpelbl BU3Yalb-
HOro nporpammupoBanust Python u Kodu Game Lab,
cpencTBa CO3maHMsI COOCTBEHHBIX Android-mipuiosxke-
HMI1 111 MOOMITbHBIX T [’KETOB.

KauecTBeHHO€E OpraHM3allMOHHOE U METOAUNYECKOe
obecrieyeHye B COYETAHUM C BBICOKOI CYyOBEKTHOCTHIO
YYaCTHUKOB TeIarormueckoro rpoiiecca CrocooCcTByeT
3 dekTuBHOI peanu3auuy MOTeHLMaNa MpUMeHse-
MbIX B STEM-11eHTpax BbICOKOTEXHOJIOTUYHBIX AUTAK-
TUYECKUX CpencTB. Tak, Ipy U3yYeHUM 3aHUMATEb-
HOJ MaTeMaTMKU U BeCeoro CueTa, Ha 3aHSITUSIX I10
pPOOOTOTEXHUKE U TEeXHUYECKOMY TBOPUYECTBY, B XOfe
JIOTMUECKUX UTP, TIPU BBITIOTHEHUM 3aJaHUI-KBECTOB
M B TIPOEKTHO JesITeIbHOCTY Y yuauuxcsi GopMupy-
I0TCSI BaXKHbIe TICUXOJIOTO-TeAarormyeckue OCHOBA-
HMS OJ151 Pa3BUTUS JIOTUKU, UH)KEHEPHO-TEXHUYECKOTO
MBIIIJIEHNS, CITOCOOHOCTM K TBOPYECKOIM MMITPOBMU3A-
LMY U TIPOLYKTUBHOI [eSITe/IbHOCTYU B KO/UIEKTUBE WU
MHAVBULYAJIBHOM IMPOEKTHOM uccienoBaHuu. C mo-
3ULMIA TICUXOOTMYECKOl HayKy KOHCTPyMpOBaHue ISt

SAccolMalyy 110 COTeCTBUIO Pa3BUTHIO 06Pa30BATENTbHBIX MHUIMATUB B 0GIACTM TOUHBIX HAYK M BHICOKMX TEXHOIOTMiT «O6-
pasoBaHue 181 6yaymiero» [dnekrponHsii pecypce]. URL: http://edudfuture.by.
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peGeHKa — 3TO He TOJbKO ero MpaKTuyecKast TBopUe-
CKasl AesITelIbHOCTb, HO U CITOCO6 peann3aiu yHUBED-
CAJIbHBIX YMCTBEHHBIX CITOCOOHOCTE, KOTOPbIE IPO-
SIBJISIIOTCSL M B IPYTUX BUIAX JesITelbHOCTU (M306pa-
3UTEJIbHO, UTPOBOJ, peueBOil U KOMMYHUKATUBHOI)
yepe3 CO3JaHMe HOBBIX CMBICJIOB U OOBEKTOB (PUCY-
HOK, TEKCT, CEOXKET WJIU CLleHApUIA, CHPOEKTUPOBAHHBI
M CO3MIAHHBIN pOOOT, 3aBePIIEHHbIN YUEOHDIN ITPOEKT
UT.1.).

ITpu opraHusauyum yueOoHO IesITeIbHOCTU B paM-
kax STEM-06pa3oBaHus yxe rpu 06y4eHU ! AOUIKOTb-
HUKOB ¥ YYAIIMXCS YUPEKAEeHMIi 001ero MKoIbHOTO
06pa3oBaHMs Ha TIEPBOIT €ro CTYIMEeHU OCYIIEeCTBIISIeT-
Csl He TpPUBMAAbHAsl PENpPORYKTMBHAS LesITelbHOCTb
C ee MOApa’kaTe/JbHOM OCHOBOJ, a TBOpYECKOE KOH-
CTPyMpOBaHMe MPU OCBOEHUM CJIELYIOIIVX 3TAlOB:

® OpPraHM30BbIBAETCSI CAMOCTOSITENIbHOE JIETCKOE JKC-
MepMMeHTVPOBaHME C HOBBIMM MaTepualaMy U BBbICO-
KOTE€XHOJ/IOTMYHbIM MHCTPYMEHTapmeMm ITyTeM O3HaKOM-
JIEHUSI C UX CBOVCTBAMM U QDYHKIMSIMMA;

e pellleHKe MpoOJEMHBIX 33[]a4 Ha Pas3sBUTHE BO-
obpaskeHust, GopMUpOBaHMEe O0OOOIIEHHBIX CIIOCOO0B
KOHCTPYMPOBaHUSI Ha 6a3e OCBOEHHBIX YMEHMII 3KC-
MepuMEHTUPOBATh C HOBBIMM MaTepuaiaMmu (B TOM
YlCiie ¥ B HOBBIX YCJIOBUSIX);

® OpPraHM30BBIBAETCSI KOHCTPYMPOBaHME IO COO6-
CTBEHHOMY 3aMbICITY, T. €. pa3paboTka MHAVBUIYaTb-
HOTO KOHCTPYKLMOHHOTO IIpO€KTa M MPOEeKTa, CO3-
IIaHHOTO B Koolepaiuu (pe3yiabTaTa KO/IEKTUBHOTO
KOHCTPYKTOPCKOI'O TBOPYECTBA JleTelk).

[Tpu BeITTOTHEHMM TTPOAYMAHHBIX [1€arOroM 3a1a-
HUIT ¥ pa3HOOOGPa3HBIX BUAOB yUeOHO-ITPAKTUIECKOM
JesITeTbHOCTY MMPOUCXOAUT MEXIOMCUUIIIMHAPHAS VH-
Terpauyus ¥ pasBUTHE CIIeKTpa HaJAIpeaMeTHbIX
KOMITeTeHIIM yJamuxcst. Tak, Ha y4eOHOM 3aHSITUU
o ucrtopun B mkose STEMBRIDGE mpoekt «TaiiHbl
IOpeBHero Erumnra» akTyaJusupyeT B yueOGHO-UTPOBOIA
cpeme MNITUKIACCHUKOB 3HaHUEBO-AESTEbHOCTHBIE
COCTaBJISTIONIME TIporiecca OOyYeHUs] M Pa3BUTUS Ue-
pe3 usyueHue ObITa M BEPOBAHUIT APEBHUX ETUIITSH,
yTeHMe Mepornm@oB U UX IepeBOHd, Ha aHINIMIACKUI
U PYCCKUI1 SI3bIKU, U3TOTOBJIEHIE aMYJIETOB-00€pPEeros,
cnaceHye dhapaoHa IIpy BHITIONIHEHUM 3aJaHUS-KBECTa
M TIOCTPOVKY MOAeN mupamuabl JIxkocepa 1o ApeB-
Hell TeXHONOTMM. 3[eCh SIPKO MPOSIBJISETCS 3HAuyu-
MOCTh KOMITIETEHTHOCTHOTO TO/IX0[a, TaK Kak B paM-
kax STEM-o6pasoBaHust y ydammxcst (GOpMUPYIOTCS
Y Pa3BUBAIOTCS TakMe YHUBEPCAJIbHble KOMIETEeHIUN
(B aHIIOSI3BIUHOM KOHTEKCTe — 4C), Kax critical thinking
(KpuTH4eckoe MbllllJIeHME); creativity (KpeaTUBHOCTD),
communication (KOMMYHMKaIus), cooperation (Koore-
pauus):

® Kpumuueckoe MvluileHUe pa3BUBaeTCs yepes yme-
HJ€e TIPOaHaAIM3MPOBaTh, YCBOUTD, OLLEHUTb U MHTEP-
MpeTUpoBaTh MHGOPMAIINIO, 1aTh OLIEHKY Mpobieme,
OCYIIeCTBUTDH pediekcuio U MPUHATh OTBETCTBEHHOE
pelleHue;

® KpeamusHOCMb UCIIONMb3yeTCs B pellieHMM 3ajiady,
pa3pabaTbiBaeMbIX U OCYILECTBJISIEMbIX IIPOEKTOB; 3TO
O3HauyaeT MHHOBAIIMOHHOCTD B TTIOMCKe ¥ HAXOXAeHUN
MHTEePeCHbIX ULeii;

® KOMMYHUKayust GOPMUPYETCS dYepe3 YMeHUe
MPeACTaBUTh CBOU WUAEU U PelleHUs] OKPYXKaoIuM,
YCIBILATh APYTYIO JIUYHOCTh M, BO3MOXHO, 4OTOBO-
PUTbCS B XOZle 06MeHa MHEHUSIMMU

e Koonepayuss B TIAPTHEPCKOM B3aMMOIENCTBUM
O03HAYaeT yMeHue I'MOKO M OTBETCTBEHHO paboTaTh
B TIape UM KOJJIEKTUBHO (B TpYyIINe) AJ1s1 JOCTVDKeHUST
00111eli 11e/11, COIJIACOBBIBATD AeiCTBMS 1 061aCTH OT-
BETCTBEHHOCTH [7].

BbizeneHHbIe BIaHHOM MCCIEI0BaAHMM XapaKTePHbIE
MpU3HAKU, OIUAAKTUUECKMEe U TeXHOJIOrM4Yeckme CBOVi-
CTBa, a Takke (QYHKINM, yepe3 IOJHOTY BBIMOTHEHUS
KOTODBIX peannsyeTcsl MOTeHIMaa MHHOBALMOHHBIX
CpencTB, MpUMeHseMbIX B HeHTpax STEM-o6pa3oBa-
HMSI, TIO3BOJISIIOT KOHKPETU3MPOBATh UX AUAAKTUYE-
CKy10 posib. OHa 3aKk/IouaeTcsl B MOAiepkKe yIpaBiie-
HMSI TIPOLIECCOM OOyYeHMST YJallyxcsl Ha BCEX JTarax
yueOHO-TI03HABATEIbHOI AesTeNbHOCTH. [I[puMeHeHMe
BBICOKOTEXHOJIOTUYHBIX CPENICTB U TEXHUYECKUX pe-
IIeHMI B yOIOBUSIX 3 (MEKTUBHOIO OPraHU3aIMiOHHO-
MeTOAMYECKOTO O6ecrieueHus 1eJIOCTHOTO ITearoru-
YyecKoro mpotecca B 1eHTpax STEM-06pa3oBaHusI 1o-
3BOJISIET KOMIUIEKCHO M CUCTEMHO Pa3BUBaTh:

e MeXaHM3Mbl MbILIIJIEHUS U BOJIEBOE JIMYHOCTHOE
HayaJio Kak oIpezeeHHble OCHOBaHMS K BbICOKO MO-
TUBALIVU U 1IeJIeYCTPEeMIeHHOCTY, BHUMAHUIO U aKKy-
paTHOCTH;

* MeJIKyI0 MOTOPMKY B ITpoIiecce 0CBauBaeMbIX CIIO-
CO060B J1eATeTbHOCTU (0COOEHHO Y JOIIKOIbHUKOB);

® 33[IaTKM U CITOCOOHOCTM K TBOPYECTBY KaK Ae-
SITEJIbHOCTHbIE OCHOBBI YMEHUI ¥ HaBBIKOB MHAUBU-
IyaJIbHOTO U KOJIIEKTMBHOTO CO3UIaHMS YHUKATbHBIX
06BEKTOB (Pe3y/IbTAaTOB TBOPUECKOI MMPOEKTHOI mes-
TEJIbHOCTN);

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

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

e yMeHMe pedieKCUpPOBaTh COOCTBEHHbIE U KOJI-
JIEKTUBHbBIE yueOHbIe JOCTMKEHMs uepes3 MOHMMaHue
BaKHOCTY JIMYHOCTHBIX MPUPAIIEHUI IjIs1 COOCTBEH-
HOT'O HACTOSIIIETO U OYymyIero;

® CITOCOOHOCTM TTPOTHO3UPOBATH PE3YJIbTAThI KaK
MHAVBUAYAJIbHONM, TaK U KOJUIEKTUBHOI [esiTebHO-
CTY (B TOM 4McC/Ie ¢ To3uLiuit GOpMUPOBAHUS BBICOKOM
MOTMBalMM TPU OCYILECTBIEHUM YUYEHUKOM CBOETO
6ymyiero mpodecCMOHATHLHOTO BBIOOPA);

® OTBETCTBEHHOE COLMaJbHOE CO3HAHME U IOBe-
IeHMe Kak Ipyu paboTe B KOMaH/e, TaK M Ha UHAVBU-
IIyaJIbHOM YpOBHe.
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3aKAOUYeHHe

NHuunupyemble u pacnpocTpaHsiemble B Pecrry-
6mke Benapych mpoekTsl B chepe STEM-o6pasoBaHmst
(B TOM uMcie U B BapuaTuBHOM pas3Butum STEAM mimn
STREM) CTaHOBSTCA IIpeSMETOM Hay4YHBIX MCCIeno-
BaHUI B CUJIYy 3HAYMMOCTU MpeajiaraeMbIX ITOAXOMOB,
OPMEHTMPOBAHHBIX Ha TEepPCIeKTUBBI pPa3sBUTUS 00-
pa30BaTeNbHOrO MPOCTPAHCTBA B MEPUOH, YETBEPTOi
TIPOMBIIIIEHHO} peBOMIOLMK. Pa3BuTue JaHHOI 00-
pa30BaTeIbHON MPAKTUKU 00YCIOBAEHO cHopMuUpo-
BaHHOCTBIO COLIMAIbHO-TOCYAAPCTBEHHOIO 3ampoca Ha
VMHHOBalIIOHHYIO MOJeJIb 00yYeHMs B YCIIOBUSIX SITOXU
IMGPOBM3aALMM U OIUHAMUYHOIO pocta IT-MHIOYCTpUn
B Hallell cTpaHe. B HayyHOM acriekTe OIpeleneHue
MOTeHIMana U OUAAKTUYECKON pOoMu TPUMEHSIeMbIX
BBICOKOTEXHOJIOTMYHBIX CPEICTB OOYUYEeHMS B IIeHTpax
STEM-o6pa3oBaHusl SIBJISIETCSI OMHOV M3 BaXKHBIX 3a-
a4, pellleH)e KOTOPbIX ITO3BOJISIET BBIATU Ha HOBBII
YPOBEHb B METOJOJIOTUM UCCIeNOBaHMUSI HAYYHO-MeTO-
JIUYECKUX OCHOB obecrieueHus 3(pheKTMBHOI peannsa-
LM YKa3aHHOTO MHHOBAIIMOHHOTO TToAX0Aa. Peus uaet

0 CUCTEMHOM TeOPEeTUKO-METOIOIOTMUYECKOM 060CHO-
BaHUM 3 dexTuBHOI MHTErpaiy STEM-o6pasoBaHmst
B 00pa3oBaTebHOE MPOCTpaHCTBO bemapycu. B aroit
CBSI3U B MepCIeKTMBe Pa3BUTHUS Halllero UCC/ieloBaHMs
B €r0 3KCIIEPMMEHTAIbHON COCTaBJISIOLIEN LIe1eCco0-
O6pasHO OIpeeNNTh OPraHU3AIMOHHbIE U MeToHuJe-
CKM€e YCIOBMSI, TMO3BOJISIIONIE 06ECTIEUNTh CUCTEMHOE
MUCMOb30BaHMe TEXHOJIOTMYECKOTO U OUIAKTUYECKOTO
MOTeHIMaia BbICOKOTEXHOOTUUYHBIX MHHOBAIIMOHHBIX
CpencTB 06yueHMs B LIEJIOCTHOM IIpoOIiecce NOTIONHU-
TeJIbHOTO ¥ OCHOBHOTO 06pa3oBaHMs. YUeT 3TUX ycIo-
BUIT M UX TEOPETUKO-TIPAKTMIeCKast pa3paboTaHHOCTh
B paMKax OCYIIIeCTB/ISIEMOJ HayIHO pedieKCUM MOXKET
OBITb PACCMOTPEH KaK OIMH 13 (GaKTOPOB YCUIEHUS IU-
JAKTUUECKOM POJIu CPelCcTB OOyUeHMs, UCIIONIb3yeMbIX
B STEM-o6pa3oBanuu. Mx mHTerpanusi B menaroru-
YyeCcKuii Tpoliecc 1enecoobpasHa Ojis JOCTVDKEHUS TeX
IUIOAKTUYECKUX 11eJieil, KOTOpble He MOTYT ObITb 3-
(heKTMBHO pean30BaHbl C IMTOMOIILI0 VCKITIOUUTETLHO
TPaJAULIMOHHBIX KOMIIOHEHTOB.
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