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BcTtynnenune

STEM-o6pa3oBaHMe, KOTOPOE PACCMATPUBAETCA KaK “MeXAMCUMNINHAPHbIN NOAXOA4 K
0bYyUYEeHMIO, MPU KOTOPOM aKaZeMUYECKME KOHLLEMNLUM COYETAIOTCA C YPOKaMM PeasibHOro
MMPa, MOCKO/bKY yUalmecs NPUMEHSIOT HayKy, TEXHOIOTUIO, UHMKEHEPHOE /10 U
MaTeMaTUKY B KOHTEKCTaX, KOTOPble YCTaHaB/MBAIOT CBA3M MEXKAY LKOI0M, CoobLEeCTBOM,
paboToit n rnobanbHbIM NpeanpuaTnem, cnocobcteya passututo STEM-rpamoTHoOCTH, a
BMECTE C Hell M CNoCcOBHOCTM YTOBbI KOHKYPUPOBATb B HOBOW 3KOHOMMUKE, HEOHX0ANMO
co3gasatb byayulyto pabouyto cuny no Bcemy mmpy”.

LUenbto naketa ,,/lydluime NOAUTUKM U NPAKTUKNY ABNAETCA 3a/10XKEHNE OCHOB ANA
AanbHenLWwen NPOEKTHON AeATeNbHOCTM " VIHTErpaTUBHbIN NOAX04, K NOATOTOBKE yuyuTenei
STEM". To PN pasgeneH Ha 2 yactu: 1. pa3paboTKa NPOEKTHON NOAUTUKM U CTpaTernn ann
obecneyeHus 6ecnepeboNHOro BbINOJHEHWUA NPOEKTa U IKOHOMUYECKM IPPEKTUBHOIO
OOCTUKEHUA pe3ynbTaToB; 2.BbisBaeHne nyylnx NpakTuUK peanmsaumnm ctpaternin STEM Ha
HaLMOHaIbHOM YPOBHE, C OA4HOM CTOPOHbI, M PeasibHbIX MOTPEOHOCTEN PA3ANYHbIX LeNeBbIX
rpynn B HaBbiKax STEM, c Apyroi CTOPOHbI.

ATnac NyyliMx NpakTMK B obpasoBaHum STEM aBnaeTca nokasaTtesnem nporpecca BTOpom
yactu PN ,/lydine nonnTUKKU 1 NpakTnkK”. Llenbto aToro atnaca asnaetca cbop nydimx
NPaKTUK U UHULMATUB HA OCHOBE OTYETOB O NOAUTMKE STEM 1 Hanay4Wwnx NpaKTMKax Ha
COOTBETCTBYIOLLEM HALMOHANBHOM M PETMOHANIbHOM YPOBHAX, NPeaoCTaBAEHHbIX
naptHepamm us EC, Poccun 1 KasaxctaHa y4acTHMKaMm NpoeKTa, chopMUpPOBaHHbIX B BUAE
atnaca. 370t atnac asnaetca Kntouesbim nokasaTenem passutma cuctembl STEM. KHura
npoekTa «Jlydwmne npaktuku STEM B EC 1 cTpaHax-napTHepax».



CopeprkaHue 3Toro aTnaca byaer a) MCNob30BaHO A/1A Pa3paboTKM MarncTepcKom
nporpammbl B o6nactn STEM-o06pasoBaHus 1, cnegoBaTenbHO, 414 OpraHU3aLmm HOBbIX
COTPYAHWKOB B 0bnactn STEM B cTpaHax, y4acTBYIOLLMX B MPOEKTe b) BKAKOYEHO B pecypchl
T&L, KoTopble byayT pa3paboTaHbl B PM3.

Janee 6yayt noapobHO paccMoTpeHbl Ny4ylune npakTnkmM STEM napTHepos npoekTa 13 EC.
Taknum o6pasom, cogeprkaHme atiaca HaunMHaeTCa C AyYLmX NPakTuk STEM ®duHnaHaum,
TaKuX Kak, Hanpumep, LUMA, F2k, EpiSTEM, PaikkaOppi, Summamutikka n T.4. Apyras yactb
npeacTasaeHa Ny4ywmnmm npakTnkamm Stem B UpnaHgum (ATSSTEM, ENERGE, Maths4All.ie,
3DIPHE, OTKpbITble WKOAbI 415 OTKPbITbIX 06LWecTB 1 T.4.). 3aTem naert LLiseumn c ee
nyywmmm Mpaktuku STEM, Takne Kak CETIS, NRCF, NCM, NATDID, KRC u T.4. B apyro# yactm
at/iaca onucaHbl ny4ywme npakTnkm STEM B Typumm (npoekt FATIH, BILTEMM, IYTE, Ctambyn
Nabopatopua STEM YHuBepcuTeTa AigbiHa U T.4,).

[Be gpyrmne 4yactu atnaca npeacraBaeHbl ydwnmm npaktukamm STEM B Pocnmn m
KasaxcraHe.Camo coboli pasymeeTca, YTo KBannbuKauma n Hasbikn STEM Heobxoanmbl
HblHelWHen n byayuwen paboyeit cune B Poccuiickoit Pegepaumm B CBA3M C NOIUTUYECKUM U
3KOHOMMYECKUM AaB/IEHUEM, A TAKKE Y/yUlleHMeM nepeaaym 3HaHUM U HaBbIKOB
TPYyOAOyCTPOMNCTBA

Passutre. STEM-ancumnanHbl ABAAKOTCA OCHOBOM A/1A MOATOTOBKM KaZpOB Hay4HO-
TEXHO/IOTMYECKOMN 3/1UTbI A4/19 MHHOBALMOHHOIO PAa3BUTUA CTPAHbI B KOHTeKcTe CTpaTternu
HAY4YHO-TEXHOMOFMYECKOro Pas3BuTUA Poccminckoit ®eaepaumm, a Takke 40A peanmsaumm
HauWoHanbHoM nporpammsl “Lmdposan skoHoMKMKa Poccuitckolt epepaymmn”. degepaumnn
n ,HaumoHanbHOM TEXHONOrMYECKOM MHNUMATUBLI. TaKKe CyLLeCcTBYeT MHOMECTBO
ayTeHTUYHbIX STEM-NpaKTUK M MHULMATMB, TAaKMX KaK 0Opa3oBaTe/ibHble NPOEKTLI U
NPaKTUKK, cBasaHHble co STEM HTU, obpasoBaTenbHble NPAKTUKK, CBA3aHHbIe co STEM
“Cnpunyc”, STEM-ueHTpbl Bcepoccuitickoro ®ectuBanb Hayku 0+, 06pa3oBaTenibHbIN LEHTP
STEM ansa wkonbHUKoB Skolkovo MAKERspace v T.4., KOTopble byayT noapo6bHo onncaHbl B
aTOM aTnace. B KOHUe aTnhaca npeacrasneHbl Aydwune npaktmkm STEM KZ, Takue Kak NIS,
RFMSh, MIRAS MEXOYHAPOOHAA LUKONA u T.4.

TakmMm 06pasom, NpmuBeaEHHbIN HUXKe ATaac NyYLnxX NPakTUK B 0b6nactn STEM-ob6pasosaHuma
npeacTasnnet 60ablIoe pa3HOO6pasme NyYWnxX HaLMOHaNAbHbIX NPaKTUK STEM 1 moxeT
ObITb MCMO/Ib30BAH B Ka4yecTBe y4ebHbIX pecypcoB ansa byaywmx yuuteneit STEM, ctyaeHToB
MarmcTepcKkom NporpaMmbl NoAroToBKKM yuntenein STEM.

STEM-OBPA30OBAHWE B PUHNAHANN
KoHTekcT

C 1970-x rogoB B PUHAAHANM pedopMmmpoBanacb cuctema obpasoBaHma. OHa cTana
AeLEeHTPaNM30BaHHOM, MOCKO/bKY KarKaas WKoIa UK y4ebHoe 3aBeaeHme NoayunIn
aBTOHOMMIO A/1A YyYLLeHUn cBoero obpasoBaHua. Pepopma bblna cocpeoToueHa Ha Tpex
acreKkrax:

- HOBble noaxoAabl B neaarornke,
- HOBble ycnoBuA o6yL|eva;

- undposmsauma obpasoBaHUs;



Uenbto pedopmbl BbIN10 yAYHLWNTL pe3ynbTaTbl 0Bby4eHUA, ydecTb byayLuime KomneTeHUmUM,
0BOHOBUTb NeAarorMky NOCPeACTBOM 3KCNEPUMEHTOB U NPEBPATUTL 0ByYeHue B
BAOXHOBAAOLWMI NPOLLECC HA NPOTAXKEHUM BCEN KN3HU. B HacToAWwee Bpems
obpasoBaTenibHble TexHONOrMK STEM BKAOYEHBI BO BCE Pa3Ae/ibl LUKOAbHOM NPOrpammbl
duHnaHamn. TexHonorma STEM He aBnaeTca AONONHUTEIbHbIM HAbOPOM CTaHAAPTOB B
npo61eMHO-0PUEHTUPOBAHHOM MOAXOAE K CO34aHMI0 y4ebHbIX MaTeEPMANoB U UX
coyeTaHMIo ¢ 0bpasoBaTeNbHbIMU CTaHAAPTaMM AN GOPMUPOBAHMUA HOBbIX KOMMETEHLUN
21 BeKa. Moaxoa STEM mosKeT cnocobCcTBOBATb Pa3BUTUIO N1H0O0O3HATENBHOCTU U
KpeaTuBHOCTM yyawmxca. Co3gaHme NnpobaeMHO-0pPUEHTUPOBAHHOIO MaTepmana He Tak
CNOXHO, KaK MOKET NOKa3aTbCsA, MOCKOJIbKY TEMaMM A1 NPOEKTOB MOTYT BbITb
3Konormyeckne npobaembl, NPOM3BOACTBO NPOAYKTOB NUTAHUA, SHEPrETUKA U APYTrMe TEMbI,
aKTyanbHble BO BCEM MUpeE.

XapakTepuctnkm GuHCKom obpasoBaTesibHON IKOCUCTEMbI
- COTPYAHUYECTBO B CTpaTernyeckoi pabore

- AONTOCPOY4HOE o6u.|,ee BUOEHNE Ha OCHOBE COTpyaAHUNYECTBA: 6onee BbICOKOE KayecTBO
O6pa3OBaHVI‘r'| Aana Bcex

- NapTHepbl N0 06pPa30BaHMIO0 TECHO COTPYAHMUYAIOT

- COTPYAHUYECTBO C COLMAMBHBIMU CAYKOAaMU U 34paBOOXPAHEHNEM

- paBeHcTBO B 06pa3oBaHUM

- obpasoBaHuMe becnnatHoe (KHUIM, NUTaHMe, 3paBoOOXpaHeHue)

- XOPOLLO OpPraHNM30BaHHOE CMeLMaan3npoBaHHOE 0byYeHME U KOHCYbTALLMM
- LWKOJIbHAA rpynna COLMaNbHON MOMOLLM KaK YacTb IKOCUCTEMDI

- KA4eCTBO 3a CHET AeueHTpannsaumm
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-NIMAEpPCTBO, MEHEIKMEHT U KauecTBeHHas paboTa Ha YPOBHE LWKObI
- YUMTENs OTBEYAIOT 32 MECTHYIO y4ebHY0 NporpaMmmy 1 OLLeHKY

Cekpet HaLI,MOHa}'IbHOﬁ NONNTUKUN 3aKNKOYaeTCA B BAXKHOCTU o6paaoBava ANnAa pa3BuUTUA
CTpPaHbl, a TakxKe anAa NnpuHATUNA HEeOPTOA0KCA/IbHbIX O6pa3OBaTe}'IbeIX MEeTOAUK (TaKMX KaK



STEM), npeaHa3Ha4YeHHbIX A1 HAacTOALLEro M byayliero Monoaoro nokoneHus . Noaxop,
STEM TpebyeT OT CTYAEHTOB CaMOCTOATENbHO NaeHTUGUUMPOBATL Npobaemy, NposBecTu
nccnefoBaHue ,pa3paboTaTth peleHme, NPOTeCTUPOBATL U OLEHUTL PeLleHne U COOBbLWMTL O
pesynbTaTax. 9TM KOMMNETEHLMN NepeceKatoTca ¢ Mob6asbHbIMU HayYHbIMM U
TEXHO/IOTMYECKMMU KOMMNETEHUNAMM. ITO NO3BONAET CTYAEHTaM Pa3BUTb HABbIKK
TBOPYECTBA, UCCe0BaHUI, COTPYAHNYECTBA M KOMMYHMKaLMK, KOTOPbIE MM HEOBXOAUMbI
417 0CO3HaAHUA rNo06aNbHbBIX NPO6AEM U NEPCNEKTUB U YHACTUA B PELLEHMM CYLLECTBYHOLLUX U
6yaywmx npobnem. MpenogaBatenbckan AeATesIbHOCTb B DUHAAHANMN CUNTAETCA OAHOM U3
Nyywmx npodeccuin. Yuntena Haxogatca HapaBHE C BpavYaMu U LOPUCTaMU, MO3TOMY
cylectsyeT 60/1blIas KOHKYpeHUMA 3a paboTy B cucteme 0bpasoBaHus. [Jarke cteneHb
MarucTpa B 06/1aCTM Hay4YHbIX UCCAeA0BaHNIM SBASIETCA OAHUM M3 TpeboBaHUM K
npenogasaTento. ITO 03HAYAET, YTO Y yumTenemn ectb OT NATU 4O CEMM C NONOBUHON NeT
noAroToBKM, MPeKae YemM OHM BO3MaBAT Knacc. byaywme npenogasatenu STEM He TonbKo
M3y4atoT MeToAbl NPenogaBaHnsA, HO M NPOBOAAT rog, B YHMBEPCUTETE, M3y4Yas, Kak
npenogasaTb 3TOT NoAxo4,. Mx y4aT, Kak y4acTBOBaTb B COBMECTHbIX MPOEKTHbIX KOMaHAax u
€03/aBaTb TaKMe KOMaHAbl. ECTECTBEHHbIE AUCUMMNANHBI Ha BCEX YPOBHAX 0Oy4YeHuUsA
npenoaarTca C NOMOLLbIO TexHonormn STEM. Yuntenam npegoctasnsercsa 6onblwan ceoboaa
npo6oBaTb MHHOBALMOHHbIE NMOAXOAbI, TaKME Kak paspaboTka “ yuebHOM nporpammbl nNo
MaTEMATMKE HA OTKPbITOM BO34yxe” uan obbeanHEeHUe yCUAnim ¢ gpyrumm Ana BHeapeHus
KOMaHAHOro metoga obyyeHua. Takum 06pasom, GUHCKUE LKOAbHUKK AEMOHCTPUPYIOT
CTPEMUTENLHbBIN POCT KPYro3opa U MHTErpaTUBHbLIA NOAXOA K 3HAHMAM, O YEM
CBUAETENbCTBYIOT UX CTabUIbHO BbICOKME pe3ynbTaThl B TecTe PISA (Mporpamma
MeXAYHAPOAHOM OUEHKM yyawmxcsa). B DMHAaHAMKM TaKkkKe cywecTByeT y4ebHan nporpamma
no pemecsiam. B 2004 rogy 66110 NPUHATO pelleHMe BKAKOYUTb TEXHOIOTUIO B y4ebHYIo
nporpammy no pemecnam.

O6pasosaHue B DUHAAHAMM UCNONb3YET Neaarormyeckyto Moaesb Ananora. 3To 03Havaer,

“«

4yTOo

DUHCKMI yunTENDb ABNAETCSA CBOETO POLA MMAO0M B K/ACCe, @ HE aBTOPUTETHOW MOAE/bIO, KaK
B ApYrnx cMcremax. 3To TpebyeT oT yyalmxcs 60bliero BHUMaHMA, 064ymMblBaHUA UX
OTBETOB M MHULMMPOBAHUSA AMAN0OrA MEXAY HUMM MO PYKOBOACTBOM NpenogasaTtens.
MpuBETCTBYIOTCA aprymeHTauma U 06MeH ngeamu. "ITOT e acneKT MOMOXKET y4Yalemycs
pa3BMBaTbCA ¢ 6onbLIEl yBEPEHHOCTbIO B cBOeM 06yyeHMun. [axe B chepe 06pa3oBaHus B
PuHAAHAMM yunTens “moryT BbiIbUpaTb CBOM MeToAbl NPenoaaBaHua, y4ebHUKK U gpyrue
maTtepmanbl”, - 3aaBnseT GMHCKOe rnaBHoe yrnpasaeHMe obpasoBaHua. Takum obpasom,
yyalumecs B LUKOIaX yyaTcs B 601ee aBTOHOMHOM M PaBHOMPABHOM NPOCTPAHCTBE, rae
BaXKHO, YTOObI BCE yYalLMeca Yy4nUancb OAHOBPEMEHHO C APYTUMU, U YUUTbIBAA, YTO

LUKONA ABNAETCA NPMMEPOM, B KOTOPOM OHM MO/YYalOT MEHEE KeCTKoe 06pasoBaHue.
®PuHcKkue yyawmeca “6onblue 03aboyeHbl NOHMMAHUEM ABAEHUIN”, Hapsay C Tem GaKTOM,
YTO OAHOM N3 Hanbonee xapaKTepPHbIX YePT ITUX ABNEHNIN ABAAETCA TO, YTO OHWU OYEHb
OpraHn3oBaHbl U AUCUMNANHUPOBAHbI.

HauuoHanbHasa NOAUTUKA U MHULMATMBbI, CBA3aHHble co STEM

HaunoHanbHasa yyebHaa nporpamma CTpaHbl NPU3bIBaeT yumTenei npenogasaTtb
eCcTecTBEHHbIE HayKM C UCMOJIb30BaHNEM MHTErPMPOBAHHOMO NoAX04a U METOA0B
nccnepoBaHus. HayyHoe obyyeHune Ha ocHoBe npoekToB (PBSL) aBnseTca ogHUM 13
NOAX0A0B, KOTOPbI MOXET MOTUBMPOBATbL U BOBAEKATb YHALLMXCA B U3YYEHME eCTeCTBEHHbIX



HayK MyTemM aKTUBHOIO BOB/IEYEHMA UX B NpoLLecc popMMPOBAHUA 3HAHUIN. TakMm obpasom,
M3yYeHUe eCTEeCTBEHHbIX HAYK C MOMOLLbO NMPOEKTOB MNOTEHLMANbHO MOKET NOBbLICUTb
MHTEpEeC y4aLMXCa K U3yYEHUIO0 ecTeCTBEHHbIX HayK. OT/IMYnTeNbHOM 0COBEHHOCTbIO
0by4yeHUs, OCHOBAaHHOTO HA NPOEKTaxX, ABNAETCA NpobieMHas opueHTaLms, TO eCTb Uaes o
TOM, 4TO Npobaema Uan BoNpocC CAyKaT CTUMYNOM ANs yyebHon aeatenbHocTU. Bropas
ocobeHHOCTb PBL - co3aaHe KOHKPEeTHOro apTedakTa - 3TO TO, YTO OT/INYAET NPOEKTHOE
o0byyeHue ot npobnemHoro. Helle, Tynjala and Olkinuora go6asnstoT B PBL ewie Tpu
bYHKUMN. Bo-NepBbIX, yHaLMIAcsa KOHTPOAMPYET NpoLecc 0by4eHns, YTo OCTaBaAAET NPOCTOP
AN1A NPUHATUS PeLIeHUI OTHOCUTENbHO TeMNA, NOCAeA0BaTEe/IbHOCTU U GaKTUYECKOro
coaepKaHua obyyeHusn. Bo -BTOpbIX, KOHTEKCTYann3aumsa oby4yeHna oueBnaHa B
CTYAEHYECKUX NpoeKTax. LLleHHOCTb ayTEHTUYHbIX MY UMUTUPOBAHHBIX Y4EOHbIX KOHTEKCTOB
[O0Ka3bIBasacb KaK Mo KOTHUTUBHbLIM MPUYMHAM , TaK U U3-3a PaACMO/IOKeHUs yuebHoro
nareps. TpeTbel XxapaKTepUCTUKON NPOEKTHOro MeToAa ABNAETCS ero NoTeHumMan gas
MCMO/1Ib30BaHMA U CO34aHMA MHOXecTBa Gopm npeactaBieHus. B coBpemeHHON Tpyaosom
¥KU3HU BONbLUMHCTBO 3a4a4 TPeOYOT KOMOUHNMPOBAHHOFO UCMOb30BAHNUA
MEXAMCLMNANHAPHBIX 3HAHUI B pa3niMyHbix dopmax. OCHOBHasA yyebHasa nporpamma B
OCHOBHOM onpeaenneT MUCCUIO, LEHHOCTU U CTPYKTYpy 6a3oBoro obpasoBaHus. OHa TaKke
onpeaenseT Leiu U coaepraHne, KoTopble HEOBXOAMMO M3y4aTb MO KaXA0MY NpeameTy.
OcHoBHas yyebHas Nporpamma - 3T0 HauMoHa/IbHOe NOCTaHOB/EHME, NOATOTOBIEHHOE U
n3gaHHoe GUHCKMM NpaBUTENbCTBOM HaunoHanbHbIN coBeT No 06pa3oBaHUIO U Bce
MYHUUMNANUTETbI, KaK OXMAAETCA, MOATOTOBAT CBOM COOCTBEHHbIE MECTHbIE y4ebHble
NpOrpammbl B COOTBETCTBMMN C OCHOBHOM y4ebHO nporpammoii. OxxuaaeTca, YTo MecTHas
y4ebHan nporpamma 6yzeT COOTBETCTBOBATb HALLMOHA/IbHbBIM LLEAM, HO TaK¥Ke AO/IKHA
YUYMTbIBATb MECTHbIE KOHTEKCTYasIbHble NOTPEe6HOCTU. OAHAKO MYHULMMAAUTET U LLKO/bI
umetoT

®UHCKMI HauMOoHaNbHBIN coBeT No obpasosaHuto (FNBE), 2016.
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3HaunTenbHasn ceoboga UHTEPNPETMPOBATL yYebHYO Mporpammy No CBOEMY YCMOTPEHMUIO .
Npoes o Tom, YTo yyalmecs ABASAOTCA aKTUBHbLIMM YYacTHUKaMM cO6CTBEHHOTO 06yYeHus,



JIEXXUT B OCHOBE KOHLeNuUmn obyyeHns B oCHOBHOM yuebHol nporpamme (FNBE, 2016).
OOHMM U3 acCNeKTOB OCHOBHOW y4ebHOM Nporpammbl, KOTOPbIN CTOUT OTMETUTb B CBA3U C
3TUM UCCNefOoBaHMEM, ABASETCA U3yYeHMe CKBO3HbIX KoMmMneTeHUMiA. CemMb CKBO3HbIX
KOMMETEeHLMMN, 3asiB/IEHHbIX B OCHOBHOM y4ebHOM nporpamme, pa3pabdboTaHbl 4/1a TOro,
4yTO6bI NOArOTOBMUTL YUALLMXCA K MeHsatowemycs mupy. CKBO3Hble KOMNETEHL MM
NpPeACTaBAAIOT LEHHOCTU U YCTaHOBKK, Heobxoammble A8 UCMOIb30BaHUA 3HAHUI U
HaBbIKOB M3 pPa3/INYHbIX 061acTen A NMYHOCTHOTO POCTa, y4ebbl, paboTbl U rpaxkaaHCKoM
aktnsHocTu (FNBE, 2016). 3T KOMNeTeHLMMN ABNAIOTCA YaCTblo NOBCEAHEBHOMN yuyebHOM
AEeATEeNbHOCTM LUKO/Ibl. ITU KOMMETEHLMM TaK}Ke YETKO COrNacyoTcs ¢ Heobxo4MMOCTbIO
BHEAPEHMA B LUKONAX TaKMX METOA0B 00yYEeHMsA, KaK NPOeKTHOe obyyeHmne. Cemb CKBO3HbIX
KOMMETEHLMN , 3aAB/IEHHbIX B OCHOBHOM Y4eb6HOM Nporpamme, - 3TO MbiLUJEHNE U YMEHNE
yuntbea (T1), KynbTypHan KOMNETEHTHOCTb, B3aMMOAENCTBME U CaMOBbIparkeHue (T2),
3aboTa o cebe 1 ynpassieHMe noscegHEBHOM XKM3HbtO (T3), mHorosasblune (T4), UKT-
KOMNeTeHTHOCTb (T5), TPYA0Bas KOMNETEHTHOCTb U NpeanpuHUMaTenbcTso (T6)., Yuactue,
BOBJ/IEYEHHOCTb M NOCTPOEHUe yctonumsoro byayuwero (T7).

dDUHCKME CTYAEHTbI TaKXKe NPoXoanT nepmoabl 06y4yeHns, OCHOBAHHOTO Ha AB/IEHUSX, - TUN
0byyeHuns, OCHOBAHHOTIO Ha onpoce. ABMeHME ONpPeaensieTcsa Kak HeYTo, YTO CYLLECTBYET U
YTO MOXHO YBUAETb, NOLLyNaTb, NONPoboBaTb Ha BKYC U T.A4., 0OCOBGEHHO YTO-TO HeobbIYHOE
WK nHTepecHoe. Mprumepamm SBIEHWUI ABAAIOTCA HAayYHble OTKPbITUA, TEHAEHUNN B
TEXHO/IOTUWN U CTUXUIHBbIE BeacTBUA. M3ydeHne ABNeHUA NN HabaogeHWe 3a HUMM
npobyxaaeTt B Hac NtobonbITcTBO. C nomolbto PhenoBL yyalimecs B3aMmMoaenCcTBYHOT C
peanbHbIMU Npobaemamm, YTobbl UccnesoBaTh NPOBAEMY UK KYPbE3 C Pa3HbIX TOYEK
3peHus. CTyAeHTbl M3yYatoT ABNEHUA KaK LLeNOCTHbIE CYLLHOCTU B UX PEaSIbHOM KOHTEKCTe
HapA4y C COOTBETCTBYIOLLEN MEXANCLMNAMHAPHOW MHPOPMaLMelt U HaBblIKaMK. ITO
npouecc M3y4eHa BONPOCOB C UCMO/Ib30BaHNEM PaKTUUECKUX AaHHbIX, COBpPaHHbIX B Xo4e
nccnenosaHuin. CobpaHHasa MHPopMaLmMa U3yYaeTCa C Y4eTOM CYLLECTBYIOLWMNX MogeNel u
TEOPUIA U NPOTUB HUX. 3HAHWA, NOYYEHHbIE B pe3y/abTaTe UX UCCef0BaHUMN, NPUBOAAT
CTYAEHTOB K HOBOMY NOHUMaHMIO. DUHCKME CTYAEHTbI UCMONbL3YIOT 3TOT NPaKTUYECKUIN
noAaxoA ANs U3y4eHUsa PasandYHbIX TeM , OT NpeanpMHMMaTeNbCTBaA A0 OCBOEHMA KOocMoca. Bo
Bpems PhenoBL cTyaeHTbl co3gatoT. PMHCKME CTyAeHTbI U3yYyann Au3aiH BO Bpems CBOeW
Heaenu obyyeHms, OCHOBaHHOM Ha peHoMeHaXx . [03HAKOMMBLUUCH C U3BECTHLIMMU
OUHCKUMK gM3aMHEepPamMu, CTYAEHTbI UCNONb30BanM nporpammy 3D-ansaliHa Tinkercad gns
CO34aHUA CBOUX COBCTBEHHbIX TBOPEHUIA.

Naxpemaku M. (2019) TemaTnueckoe nccnegosaHme: HaupoHanbHas yuebHaa nporpamma
duHnaHamm Ha 2016 rog, — coBmecTHO pa3paboTaHHaa HaumoHanbHas NoanTrKa B o61actu
obpasoBaHua. B: Kyk [x. (pea.) YcToliunsocTb, bnarononyyne Yenoseka v byayuiee
obpasoBaHus. Nanrpens MakmuanaH, Yam.

https://doi.org/10.1007/978-3-319-78580-6_13
https://blogs.edweek.org/edweek/global_learning/2018/10/phenomenon -
based_learning_in_finland_inspires_inquiry.html

HeKkoTopble PUHCKME YUEHWMKN CeabMOro Kaacca uccienoBanv 06bem MCnonb30BaHNA BOAbI
B CBOeM cooblecTse 1 B cBOMX Aomax. OHM co3ganm rpadukmn, oTobpaskatowme 3Ty
nHbopMaumto Hapaay ¢ pakTamm M CTaTUCTUKOM, YTOObI MOKa3aTb HEOHXOAMMOCTb
COXpaHeHua. B 4onosHeHMe K UccneaoBaHmMIo CTyAeHTbl 3anporpammmnpoBasnm pobotos



LEGO ana peleHun paga 3aga4,CBA3aHHbIX C BOAON — KaK Mbl €€ Haxoamum,
TPaAHCMOPTUPYEM, UCNONB3YEM UM YTUAN3NPYEM. B KOHUE NnpoeKTa rpynnbl NnpeacTaBuaun
XKIOpPU CBOM MCCNe0BaHMA, 3aNPOrPaMMMUPOBAHHYO POOOTOTEXHMKY U NPEANOXKEHHbIE
peLleHna No COXPaAaHEHMIO BOAHbIX pecypcoB. [TpOeKT Havanca ¢ KenaHua CTyaeHToB
nccnenoBaTh ABNEHUA PEANbHOM KU3HM M CO34aBaTb CBOM COHOCTBEHHbIE MOAENN, UYTO
nobyamno ux K akTMBHbIM aerctemam. PhenoBL Tak»Ke cnocobcTByeT coTpyaHMYecTsy
yuutenei. B wrkone Espoonlahti B PMHASHAUM yunTENs U3 Pa3HbIX AUCLMNANH
06beanHANTCA ANA Pa3paboTKM U peanmsaunmn MexaUCLMNANHAPHbIX NPOEKTOB MO
deHomeHaml1l. Hanpumep, Knaccbl pUcoBaHMA U GU3MKM COTPYAHMYAIOT, YTOObI HayuMTbCA
MCNOoNb30BaTb ocBeLeHMe Npu poTorpadnpoBaHnn. Knaccol GUONOrUK U KyIMHApUK
COBMECTHO paboTatoT Hag, NPOeKTamM, NO3BONAOLWMMM Y3HATL O MOPCKOM dope 1 dpayHe
nepes npuroToBaeHNEM cneLmanbHbix 604 N3 mopenpoaykTos. Oaa npoasukeHma STEM-
TEXHONOMM B PUHAAHAMM OblNa 3anyLLeHa HaUMOHaNAbHaA Nporpamma pa3sutus LUMA,
HanpaB/ieHHas HA NOAAEPKKY KOMNETEHTHOCTU AETEN U MONIOAEKM B MaTeMaTUKE U
€CTeCcTBEHHbIX HayKax.

- LUMA - HaumoHanbHasa nnatpopma STEM-o6pasoBaHus

LUMA Center Finland - 3o ceTb 13 13 perMoHanbHbIx LeHTpoB LUMA B GMHCKNX
yHuBepcuTeTax. CeTb obecneuynBaeT HaLMOHaNbHYIO U MEXAYHaPOAHY0 COBMECTHYIO
aKOCUCTEMY ONA PA3BUTUA MATEMATUYECKOrO, €eCTECTBEHHOHAYYHOIo M TEXHUYECKOro
o06pasoBaHuA, obecneynsas MepONpPUATUA U JOCTYN K pecypcam no Bcen ctpaHe. HolHelwHsA
akocuctema LUMA - 310 coumanbHaa MHHOBALMA, B paMKax KOTOPOI YHUBEPCUTETI, LKO/bI,
npenoaasaTesin, CTyAeHTbl U MPOMbILLIEHHOCTb paboTaloT cooblua, YToObl BOB/IEUYb BCEX
AeTel U MosiofeXb B Bo3pacTe OT 3 40 19 fIeT B MaTEMATUKY, HayKy M TEXHONOTUN U
noaAepKMBaTh yuynuTenen, OpUeHTUPOBaHHbIX Ha UCCNeA0BaHMsA, B 0bydyeHMM Ha
NPOTAXKeHUN BCeW XKM3HU. LUeHTp LUMA B PUHAAHAMM NOOLLPAET U Pa3BMBAET KakK
HaUMOHaNbHOE, TaK U MeXAYyHapoAHOEe COTPYAHMYECTBO MeXay 06pa3oBaTe/bHbIMU
yupexxaeHuAMM OT AETCKOro caja 40 YHUBEPCUTETOB, Ae/10BbIM CEKTOPOM,
ALMUHUCTPALMEN, HAYYHBIMM MY3EAMM U LLEHTPAMM, aCCOLMALNAMM yunTenem u
CpeAcTBaMM MaccoBOM MHPOPMALMK, a TaKKe BCEMU APYTMMM COOTBETCTBYHOLLMMM
opraHusaunamu. ExxerogHo B AeATeNbHOCTU LeHTpa npuHumatoT ydactme 400 000 yenosek
(metn, monoaexnb, poanTtenu v yumtens). LeHtpbl LUMA npeactaBneHbl B pasinyHbIX
yHuBepcuteTax PUHAAHANN:

https://blogs.edweek.org/edweek/global_learning/2018/10/phenomenon-

based_learning_in_finland_inspires_inquiry.html

* YHnBepcutet Aanto OHMop

* LleHTp LUMA UeHTpanbHoi PuHnaHamm (YHusepcuteT HOBACKI0NA)

* LlenTtp LUMA Nannavaun (YHusepcuTteT SlannaHgumm)

* UeHTp LUMA UeHTpanbHolt OcTpoboTHUM (Kamnyc yHMBepcuTeTa KoKkona
YnaeHnyc)

* LUeHTp LUMA B OcTpob60THMM (YHMBEpcuTeT Baaca)



* LleHTp LUMA KOro-3anagHoi ®uHnaHgum (YHusepcuTeT Typky)

* UeHTp LUMA YHuBepcuteta BoctouHoit PuHAaHaMM

* LleHTp LUMA YHuBepcuteta Oyny

*LleHTp LUMA MsiiaHHe TaBacTua (Kamnyc yHuBepcuteTa Slaxtu)

* LleHTp LUMA Saimaa (YHusepcuteT LUT 1 CaliMeHCKUit yHUBEPCUTET NPUKAAAHbIX HAYK
Haykn)

» Ckonpecypc (YHuBepcuTteT Abo AKagemu)

* LleHTp npocselleHma Tamnepe (YHnBepcutet Tamnepe 1 YHUBepcuTeT Tamnepe B
MpuKnagHble HayKu)

* Hay4yHo-06pa3oBaTenbHbIV LeHTP XeNbCUHKCKOro YHUBepCuTeTa

YHuBepcuteT XesbCMHKN KOOPANHMPYET BCIO CeTb. Y KaXKAOro LieHTPa ecTb CBOM
KOOPANHATOP U ANPEKTOP, paboTatowwme HEMOHbIA AW NONHbIA Pabouunii AeHb.
KoopgmHaTopbl perynsapHo npoBoasT Beb-koHdpepeHumun. Pas B rog npoBoaATcs
HauuoHanbHble gHn LUMA. UccnhegosaHusa STEM n nHHoBaumm B 0bydeHnm STEM
PacLIMpPAOTCA C MOMOLLbIO HALMOHAIbHOIO OHAalH -nopTana LUMA. fi, tHbopmaunoHHoro
6tonneteHa LUMA n LUMA TV. bonee 10 neT Hasag B TEXHONOMMYECKOM OTpacin B ANOHMMU
CTapTOBA/l LUKONbHbIA TEXHONOTMYECKMIA KOHKYpPC Tama toimii! (3To paboTaet!) PuHAAHAMA.
C 2013 roga LUMA Center Finland B3an Ha ce6s 0TBETCTBEHHOCTb 3@ OPraHM3aLMIo 3TOro
KOHKypca. OcHoBHble npoekTbl LUMA Center 60n1ee nogpo6HO onmncaHbl HUXKe.

CoBmecTHble NPOeKTbl, cBA3aHHble co STEM (npasutenbcrso/BbusHec/YHusepceuter), n
nyydwme MpakTnkmn HepopmanbHoro o6pasosaHuA B obnactn STEM

- Uentp LUMATE B Tamnepe

LleHTp LUMATE B Tamnepe 6b11 nepBbIM LLEHTPOM, OPUEHTUPOBAHHbBIM Ha TexHonorun LUMA
B OUHNAHAMA (BononHUTeNbHas byksa “TE” B Ha3BaHWMM NPOUCXOAMT OT C/1IOBa
“TexHonoruns”). LleHTp 6bln ocHoBaH BecHol 2011 roaa COBMECTHbIMK yeunmammn Tamnepe
YHuBepcuteTbl, Blopo sKoHoMUYeckoi MHbopmaummn, ToproBo-NpombliLLIeHHasA NaiaTta
Tamnepe

Kommepuus, TexHonormyeckoe obutectso Tamnepe n ®eaepauna GUHCKNX
TexHonornyeckux npeanpuatuii. LleHTp paboTaeT B Kamnyce TeXHOIOMMYECKOro
yHuBepcuTeTa Tamnepe. UeHTp LUMATE opraHmnsyeT Hay4yHble KpyKKK ans geteit (c 1 no 8
Knaccbl): poboToTeXHUYECKUE Kaybbl Lego, 31eKTPOHHbIe Kaybbl, Kaybbl NporpammmMpoBaHus
N Hay4yHble Knybbl. BONLLWMHCTBO 3TUX MEPONPUATUIN MPOXOAAT BEYEPOM B y4ebHO KOMHaTe
LUMATE, pacnono»eHHOW B TexHo/ormdeckom wkose Tamnepe. Kpome Toro, Kaxable age
Heaenn LUMATE opraHusyeT meponpuatme noa HassaHuem “Tiedepysakki” (HayuHan
cTaHumA).

Bo BpemaA WKOAbHbIX KaHMKyN LUMATE opraHusyeT Hay4Hble narepa Kaxgoe 1eTO U OCEHb.
Narepsa npefHa3HaveHbl A8 AeTel OT AOLWKObHOMO BO3pacTa Ao 8 Knacca. B gononHeHme K
MepOonpUATUAM A WKobHUKOB, LUMATE exemecayHo opraHusyeT Hay4yHble Kade B
Ctapom ropoge. 3aaHme 6ubanoTekmn B LeHTpe Tamnepe. 310 Ny6ANYHbIE MePONPUATUA,



npegHasHavyeHHble 414 CTYAEHTOB CTapLUEero Bo3pacrta M B3poc/bix. HayuHble Kade
NpeaoCcTaBAAOT YHUKANbHYIO NNOWAAKY ANA U3YYEHUA UHTepecHbIX NnpegmeTtos STEM ana
CTapLUEKACCHUKOB U CTYAEHTOB, a TaKKe Aaa wupoKkon nybamkn. LUMATE npurnawaet
9KCNepToB 414 NONyAApu3aLmMm maTtemMaTUKN U KOOPANHUPYET HaUMOHANbHbIE TYPbI C
apyrimmm yeHtpamm LUMA.

MpenoaaBaHMe U TPEHUHTU SNA YYUTENEN U KOHCYNbTAHTOB yyawmxca: LUMATE
NnpeaocTaBAseT MHOMXECTBO y4ebHbIX pecypcoB. MNepBbiM U3 HUX ABNAeTcA “BaHK aKkcnepToB”,
M3 KOTOPOTO y4YnTens MOryT NpUrnaLlaTh PasMYHbIX CMELLUaINCTOB ANA NPOBeAeHMA
npeseHTaLuMin B CBOUX WKoNax. KaxKabli aKcnepT SsBAAETCA CNELMaNNUCTOM B OnpeaeneHHoM
obnacTtu, 1 Ux noceweHnsa MoryT 6biTb OpraHNM3oBaHbl TaKMM 06pPa3om, YTOObI OHU
COOTBETCTBOBA/IM PACNMCAHUIO NPenoaasaTesa, TeM CaMbIM YIyyLlaa MOHUMAHUE
yyawmmucs nsyyaemoro npegmeta. LUMATE Takke nogaeprKMBaeT LeHTpanbHbIl “6aHK
nabopaTtopHoro obopyaosaHua”. LLUKosbl MoryT 6bITb 0becneyeHbl cneumasbHbiM
obopynoBaHnem gnsa AEMOHCTPALMM HAYYHbIX ABNEHWUI B Knacce. bonbluasa 4acTb 3TOro
3aMMCTBOBaHHOro 060pyao0BaHMA AOCTYMHA B A4OCTAaTOYHOM KOIMYECTBE, YTOObI NO3BONUTb
BCEMY K/1aCCy y4acTBOBATb B aKcnepumeHTax. Ha Beb-ctpaHunue LUMATE Tak»Ke ecTb 6aHK
y4ebHbIX MaTepPMNanoB, KOTOPbI BKAOYAET B ceba NOABOPKY MHCTPYKUNI AN HAYUYHbIX
3KCMEPMMEHTOB M PA3/IMYHbIE METOAbI NPEACTABAEHMA PA3ANYHbIX HAYYHbIX KOHLENUMI 1
naen.

- LUMARTS

B 2012 roay YHuBepcuTeT AanTo Ha4yan CTPOUTENLCTBO cneumnanbHoi nabopatopuun LUMA
ana wrkon. OHa HasbiBanacb LUMARTS. JTabopaTtopusi LUMARTS - 310 yyebHas cpega,
KOTOpasA NoAAEpP}KMBAET U PA3BUBAET HAYKY, TEXHONOTMN U UCKyccTBO. JTabopaTopua
LUMARTS 6bina paspaboTaHa coBmecTHo ¢ Biofilia. Biofilia - ato ¢pyHKUMOHanbHOE
nogpasaeneHne LUMARTS no 61MonornyeckMm MCKyccTBam, KOTOPOE TaKKe CTpemmuTca
noaAepKMBaTb NO3UTUBHbLIN MMnaK STEAM (STEM + ART).

W npeanaraet yHUKanbHble 06pa3oBaTe/ibHble anbTePHATMBbI B 061aCTM HAayKK, UCKYCCTBA U
TexHonorn. LLkonbHble yuntens moryT 3abpoHumposatb Bpema B LUMARTS v npusecTn
CBOMX YUYEHUKOB A1 IKCNepUMEHTOB. Yuntenb oTBeYvaeT 3a rpynny, a YHuesepcutet Aanto
npeanaraeT acCUCTEHTA AR BbINOAHEHUA paboTbl B 1abopaTtopun. O3HaKOMUTENbHbIE
9KCKYPCUU ANA LWKONBbHUKOB U CTYAEHTOB B Bo3pacTe 10-20 net AnATca OT 04HOro Yaca Ao
b6onee gnntenbHoro BpemeHu. [ina ctapweknaccHukos, LUMA Center Aalto npeanaraet
NIeKUMN N KypCbl, HAaNpUMep, EKUMU U KypPCbl MO MaTeMaTUKe, XUMUKU, aCTPOHOMUN U
6uonorvm, KoTopble YATAOT NpPenoaasaTenn U npodeccopa yHMBEPCUTETOB. JleKLumm no
eCcTeCcTBEHHbIM HayKaM OPraHU3yoTcA B cpeaHemM ABa pa3a B MecALl; B HUX NPUHMMAIOT
yyacTue CTyAeHTbl U3 HECKONbKUX YHUBEPCUTETOB.

- StarT Finland

StarT - dnarmaHckasa nporpamma LUMA Center Finland (¢uHckaa nnatdopma STEM).
3anyweHHas B 2016 rogy, 0CHOBHasA Lieb NPOrpammsl - NPUBAN3UTL HAYKY, MAaTEMATUKY U
TEXHOMIOTUN K AETAM N MOJIOAEKM NOCPEACTBOM COBMECTHOIO 0By4eHUA B pamKax
MEXKANCUMNAMHAPHbIX NpoekToB. MNporpamma peanusyetcs LUMA Center Finland (ceTbto



perMoHasnbHbIX y4ebHbIX LeHTpoB STEM npu yHuBepcuteTax PUHAAHAMM) Yepes
“obyyatome coobuectsa” npu nogaeprKke NapTHEPOB MO COTPYAHUYECTBY, BKIOYan
®uHcKoe HaumoHanbHoe areHTcTBO 06pa3oBaHMA U HayYHO-TEXHUYECKME KOMMAHWUW, TaKkue
Kak IBM.

Mporpamma StarT peanusyeTtca Ha Tpex ypoBHAX: 1. MeCTHbIN ypoOBEHb: AETCKMNe
cajbl,HaYvyasibHblE WKOAbI, CpeaHMNe LWKO/bl U BHELKObHbIE Fpynnbl, y4acTeytowme B StarT. 2.
PervoHanbHbIlM ypoBeHb: dectnanu StarT, opraHmMsyemsbie no Bce PUHNAHAMM LEeHTPaMU
LUMA coBMECTHO C MECTHbIMM NapTHepPamu (He pacnpoCTPaHAETCA Ha MHOCTPaHHbIX
y4yacTHMKOB). 3.HaumoHanbHbI/MexayHapoaHbili yposeHb: LleHTp LUMA B duHaaHanm
OpraHusyeT rana-KoHuepT StarT, Ha KOTOPOM Harpa*kAatTca KOMaHAbl, OTOBPaHHbIE KIOPK
StarT, a TakKe MHOCTPaHHble KomaHapl. B 2016-2017 yuebHoM rogy nporpamma StarT
nogaeprana 400 yuyebHbIx coobuiects ns PuHaaHama n 350 yuebHbIX coobLLecTB 13-3a
pyberka c yyacTHMKamm 13 36 cTpaH.

- BioPop

LleHTp BioPop - 310 pecypcHbI LEeHTP Hay4yHoro obpasosaHusa npu LleHTpe LUMA npu
YHuBepcuteTe XeNbCUHKKU. OCHOBHAA Lenb - BAOXHOBATb U MOTMBUPOBATb AETEN U
noapoCTKoB B 061acTM 61MoNorMm, nogaepKmMBaTtb UsydyeHmne BUONOTUN N SHTY3UA3M K HEN Y
OETel 1 NoAPOCTKOB, a TaKKe NoAAepPKMBATbL BCEX yunTenen bruonormm B npenogaBaHnmn n
npodeccnoHanbHOM pasBUTUN. OHM OPraHMU3YIOT LLKOAbHbIE BU3UTbI B YHUBEPCUTET, KNyObl

https://start.luma.fi/en/

nareps u obyyeHue yunTeneit 6e3 oTpbiBa OT MPOU3BOACTBA, @ TAKXKE BbIMYCK 3/IEKTPOHHbIX
Yy4ebHbIX

maTepuanos ans caita u 6nora.

- F2k17

lnaBHasA uenb F2k - cnocobcTBOBaTb NOHUMAHUIO U MHTEPECY K PU3MKE N TEXHUKE Cpean
¢MHHOB. LleHTp paboTaeT B pamKax NoaroToBKK yumTenen pusmnkm Ha Pusmnyeckom
dakrynbTeTe YHUBepcuTeTa XeNbCMHKN. F2k obecneunBaeT NoAroTOBKY yuntenein 6es oTpbisa
OT NPOM3BOACTBA, Npeasiarad CeMMHapbl N ETHUE KYPCbl ANA yunuTenein GUanKm n KNaccHbIx
pykosoguTeneii. HayuHble Knybbl u neTHUE narepa ANA Aeten B Bo3pacTe ot 8 Ao 14 net
nposoaatcsa ¢ 2004 ropa. [ina ctapweKknaccHMKoB nabopaTtopus F2k npeanaraer
NpaKTUYECKME IKCMEPUMEHTbI MO COBPEMEHHOM GU3NKE U MOHUMAHWNE COBPEMEHHbIX
nccnenoBaHuii B 061actn dmsnkn. OH TakKe opraHnsyeT MHPOPMALMOHHO-
nponaraHANCTCKME MePOoNpPUATUA B COTPYAHNYECTBE C OPraHM3aLMAMM, Lefib KOTOPbIX -
caenaTb Hayky 6osiee U3BECTHO.

= PaikkaOppi

PaikkaOppi - aTo 6ecnnaTHas oHnanH-cpeaa obydeHuns ana wkon. OHa BKAOYaET B cebs
WMHCTPYMEHTbI A7 OBAfeHMUA OCHOBAMM reorpadmyeckmx 3HaHUM U pEKOMEHAALMM O TOM,
KaK MCNO/1Ib30BaTb reorpaduryeckmne 3HaHUA B PasINYHbIX SUCLUNANHAX.



- Summamutikka

CyMMaMyTHKKa ABNAETCA PECYPCHbIM LLEHTPOM MO NPEnogaBaHUIO N U3YYEHUID MaTEMATUKMU
B coctaBe HaumoHanbHoro ueHtpa LUMA 1 genaptameHTa MaTeMaTUKN U CTaTUCTUKM.
CyMmmaMyTUKKa npeasiaraet uaem o TOmM, Kak NpenogaBaTb MaTeMaTUKY Ha OCHOBe
NpoeKTHOM AesTenbHOCTU. OH NoAAEPKUBAET U Pa3BMBAET NpenogaBaHMe U U3yYeHune
MATEMATUKM.

= Tutki-Kokeile-Kehita

Tutki-Kokeile-Kehita - 3To KOHKypC, HanpaBAEHHbIN Ha TO, YTOOblI BOOXHOBUTbL AETEN U
MOI04EKb Ha HAaYYHYIO U UHMKEHEPHYIO AeATeNIbHOCTb. [1pefocTaBnsaa y4acTHUKAM
BO3MOXHOCTb M0/yYaTb OT3bIBbl O CBOMX UCC/EA0BAHUAX U 3HAKOMUTLCA C APYrMMin
€ANHOMbILLJIEHHWUKaMU, 3TO OTKPbIBAET MUP BECKOHEYHbIX BO3MOXHOCTEN.

- SciFest
https://www.helsinki.fi/en/science-education/f2k-student-laboratory
http://www.paikkaoppi.fi/fi/#
https://www.helsinki.fi/en/science-education/summamutikka
https://tukoke.tek.fi/

http://www.scifest.fi/home_en.php

SciFest - exkerogHbli MexXayHapoAHbI ¢decTBasb, KOTOPbIA COBUMpPAET TbICAYM CTYLEHTOB,
CTapLUEKIACCHUKOB U NpenogasaTtesiei, YyTobbl NOAYYMUTb HOBbIM ONbIT U y3HaTb bosbLLE O
HayKe, TEXHO/IOMMAX M OKpYrKatowen cpeae. SciFest npoBoanTCs Kaxabln rog, B TeueHue
OJHOTO BECEHHEro yMK-3HAa B MosHcyy, DuHnanama. ®ectnsanb 6ecnnatHblii M OTKPbIT ANA
BCEX.

- Cetb Innokas

Cetb Innokas nomoraet WKoMam OpraHM30BbIBaTb MEPONPUATUA NO 06y4YeHMIo HaBblkam 21
BEKa M y4acTBOBaTb B pPa3BUTUM 06pa3oBaHmA. OHM NOAAEPKUBAIOT LKO/bI, OPraHM3yn
TPEHUHIU, KOHCYNBTALMM U MEPONPUATUA B PasHbix YacTax PuHnaHamm. CeTb bbina co3gaHa
rPynnon NpakTUKYOLWMX yunteneit. Ha ceroaHAWHMIA AeHb ceTb HacunTbiBaeT 6onee 600
LWKOAN No Bcelt PUHNAHOMM, @ TaKKe MeXAyHAPOAHbIe WKO/bl-NapTHepbI.

O6yuyeHue B Innokas 0cHOBaHO Ha MOAENM MHHOBALMOHHOM LUKOAbI, pa3paboTaHHOM B
COTPYAHMYECTBE MeXKAY GUHCKMMM LLUKONAMK M Neaarornyecknm ¢pakynbretom
YHuBepcuTeTa XeNbCUHKK. ITa CETb y4aCTBYET BO MHOTUX NMPOEKTax, KoTopble 06CyKaatoTcs
B OpYyrvx pasaenax.

- Codlab

Llenbto npoekTa Codlab aABnseTcs nccnegoBaHme u paspaboTka MeToLoB 0byyeHus,
OCHOBaHHbIX Ha 3HaHWUAX, COBMECTHOM MPOEKTUPOBAHNN, COBMECTHOM 0BYUYEeHUN U
COBMECTHOM peryanpoBaHnu. MNpoeKT HanpasieH Ha NoBbleHMe KayecTBa 06pa3oBaHuA B



061acTn HayKK, TEXHUKU U peMecen B HavyaslbHbIX M MAAALWMX KNAccax CpeaHen WKobI
nyTem opraHusauum cepumn an3aiiHepPCKUX SKCNePMMeHTOB. LLIKONbHbIE NPOEKTbI
HanpaB/ieHbl Ha U3yYEeHUE CNOXKHbIX ABNEHUI peasibHOr0 M1PA, MHTErPALMIO 3HAHWUIA U
KOMMEeTeHUMIN B NpeaMeTHbIX 061acTax, usobpeTeHne, TECTUPOBAHME U AMN3aH PA3/IUYHbIX
NPOAYKTOB, a TaKKe HAaKOMNeHWe 3HaHUI 0 Npouecce obyyeHus. MpoekT cozgaeT
pyKOBOAALME NPUHUMMbI, MOAENN U PECYPCbI AN 00yYeHMA, OCHOBAHHOTO Ha 3HAHUAX, ANA
noaaep KK yunTenen u LWKon B pa3paboTke 1 BHegpeHUM NPaKTUK STEM.

= Growing Mind

Cetb Innokas siBnaeTcs napTHepPOM UccaedoBaTeNbcKoro npoekta Growing Mind,
¢durHaHcMpyemoro Akagemueint PUHNAHAMU. ITOT NPOEKT, gencTeyrowmii 8 2018-2022 rogax,
HanpaB/ieH Ha Pa3BUTMeE LLIKOIbHOWN AeATeNbHOCTM 21 BEKa U ee U3yyeHune B paMKax
umdposusaumm obuiecrtsa. NMpoekt Growing Mind HanpasneH Ha co3gaHue cpeacTs Ans

https://www.innokas.fi/en/
http://co4lab.helsinki.fi/en/

O6HoBMEHME N pa3BUTUE LUKO/, NOBbILEHME KBaAUDUKaALMN yunTenen n obyyeHme
YYaLLMXCA HA IMYHOM, COLLMAZIbBHOM U MHCTUTYLLMOHANIbHOM YPOBHSAX. MpOeKTHble
MepPOonNpPUATUA NPOBOAATCA B COTPYAHMUYECTBE MEXKAY LLUKOAAMM U aKaZeEMUYECKUMU
nccnegoBaHuAMKU. MeponpuaTus HanpasaeHbl Ha AOCTUXKEHME Lies et HOBOM OCHOBHOM
y4ebHOM Nporpammel, pasBUTUE HaBbIKOB CTYAEHTOB 21 BeKa M NoBbiWeHMEe KBaIUDUKaLUK
npenogasaTenei.

- Uutta luova asiantuntijuus (ULA)

CeTb Innokas aBnseTca NapTHePOM NPOEKTa No NOAroTOBKe yuntenen, GuHaHCUpPyemoro
dUHCKMM MUHUCTepCcTBO 06pa3oBaHMA U KyIbTypbl - “HoBas TBopYecKas sKcnepTusa -
COYEeTaHMe HayaIbHOro U HenpepbIBHOro neaarorndeckoro obpasosaHusa” (ULA). MpoekT
Hanpas/ieH Ha pPa3paboTKy HOBbIX CTPYKTYP U coaepKaHuA, NO3BONAIOLMX 06beANHUTL KakK
NoAroTOBKY HOBbIX yY4MTENEN, TaK U NepenogroToBKy yumTenel 6es otTpbisa oT
npounssoacTea. MexaucumnamHapHble TeMbl B TPenoAaBaHnmM BKAKOYAOT 3HaHWE PasHbIX
A3bIKOB, PaBHYIO U AEMOKPATUYECKYIO LLIKOAY, UCCNeaoBaTeNbCKyo paboTy, KonnermanbHoe
COTPYAHUYECTBO, MOTMBALMIO yYaLLUXCA, B3aUMOAENCTBME U UMDPOBM3ALLUIO, @ TaKKe
COTPYAHUYECTBO MKy YYebHbIMM NaaHamMu.

- 3aBepLiaemMblil NPOEKT

B 2012-2015 rogax ceTb Innokas oTBeyana 3a peanmnsaumio npoekta MHHOBALLMOHHAA WKON3,
duHaHcupyemoro Tekes. B pamKax NpoeKTa M3yyanacb LKOMA U OKpYyKaloLlee ee
€o0bLEeCcTBO Kak KOMMNEKC ceTel yuyebHbix cpes,. Jns MHHOBAaUMOHHOM LWKO/bI Bblan
pa3paboTaHbl HOBble METOAbI MCNO/Ib30BAHUA TEXHONOMIA, B TOM YMCe HOBblE CNOCOObI
MCNONb30BaHMUA LMPPOBbIX TEXHOIOMMIA ANA NOAAEPHKKM ydalumxca. UTak, bbin co3gaH
npoekT Finnable. FINNABLE 2020 cnocobcTByeT co34aHMI0 HOBbIX 06y4YatoLme 3KoCUcTeMbI,
KOTOpbIe BbIXOAAT 33 TPaAMLMOHHbIE PAMKK TOTO, FAE, KOrAa U C KeM NpoucxoamT obydeHue.
B pamKax 3TOro npoekTa NpoBoAATCA UCC/e0BaHMA U pa3paboTka COBMECTHbIX,
TEXHOJ/IOTMYECKN OPUEHTMPOBAHHbIX y4ebHbIX cpea ans 21 BeKa - Ha MECTHOM U
mexayHapoaHom yposHAX. FINNABLE 2020 nogaeprKMBaeTca 3a CHET B3HOCOB HAy4YHO-



MCCNefoBaTENbCKUX MHCTUTYTOB, MPAKTUKYIOLWLMX CNELUANCTOB B LLIKOIAX U OTPaCc/ieBbIX
naptHepoB. FINNABLE 2020 cocTtouT 13 YeTbipex paboumx nakeToBs: besrpaHMyHbIN Knacc,
NHCcTpymeHTapuii ana yuutensa, MNpaktuyeckme urpbl B 06y4eHNU 1 HOBble TEXHOIOTUK
06yuyeHuns n CoobuiecTsa.

-Ekopaku

Ekopaku aelicTByeT Kak akosormyeckas WwKona. ABTomobub BKAOYAET B cebs Bce
obopyaoBaHMe 418 UccaefoBaHU NpMpoabl U y4ebHble MaTepuabl, a TaK:Ke 3apaHee
pa3paboTaHHble yyebHble nocobua. Ecovan — KnaccHas KOMHaTa Ha OTKPbITOM BO3ayxe
(Aulikki Laine, ®uHcKas accoumauma wron Mpupoaa n okpyxKatowwas cpeaa). B HoBbIx
y4ebHbIX NaaHax 3anoMMHaloLLLEeecs, OCHOBaHHOE Ha OMbITe U ABJEHUAX 0byYeHne urpaet
OuYeHb BaXKHYIO posib B NpenogasaHmm. OgHMM M3 cnocoboB paclunpeHma obyyeHns
aBaseTca obyyeHne Ha OTKpbITOM Bo3ayxe. B Ecovan ectb Bce Heobxoaumoe ansa obyveHus
Ha OTKPbITOM BO3A4yXe.

- Scratchlr

Scratchlr - 3To BBOAHbINM A3bIK NPOrPaMMUPOBAHNA, KOTOPbIN NO3BONAET MaNeHbKUM AeTAM
(5-7 net) co3paBaTb CBOM COBCTBEHHbIE MHTEPAKTUBHbIE UCTOPUN U UTPbI. JeTn coeanHatoT
610KM rpadpmUyeckoro NPorpaMmMMpPOBaHUS TaK, YTODObI MEPCOHAXKKN ABUraNIUCL, NPbIranu,
TaHUeBanu 1 nean. et MoryT MeHsATb NepCcoHaKel B LLBETOBOM pedaKkTope, A06aBnaTb UX
rosioca v 3ByKM, Aa*ke BCTaBAATb CBOM ¢oTorpacdmm, a 3aTem MUCMNO/Ib30BaTb NPOrPamMmMmMHbIe
610KM, UTOObI OXKMBUTL CBOMX NepPCOHaxKewn. Scratch)r 6bin BAOXHOBAEH NONYAAPHbIM
A3bIKOM NporpammupoBaHua Scratch (scratch.mit.edu), KOTOpbIM NOAL3YHOTCA MUNINOHDI
monoaplx nogei (B Bo3pacte oT 8 IET U CTaplue). BOKpYr cBeTa. Scratchlr goctyneH B Buge
6ecnnaTHoro npunoxeHus gnsa nnaHwetos iPad 1 Android.

= Arkki International Ltd.

B 1993 roay ®MHCKOE HauMoHaNbHOE areHTCTBO 06pa3oBaHMA CO34a/10 OCHOBY ANA y4ebHoM
nporpaMmmbl Mo apxXUTEKTYPHOMY 06pa3oBaHuI0. MMEHHO Toraa y WKO n306pasnTesibHOro
WCKYCCTBA, My3bIKM 1 TaHLLA NOABM/CA HOBbIM NAapTHEP - WWKOAA apXMTEKTypbl. YuebHan
nporpamma apxmTeKTypHoro o6pasoBaHuA A4eNnTCa Ha HayanbHoe obpasoBaHue, 6asoBoe
XyLorkecTBeHHoe obpasoBaHue 1 yrybneHHoe obpasoBaHue. HayanbHoe obpasoBaHme
npegHasHayeHo AnA AeTel U poAUTENbCKUX Fpynn ana aeteid ot 4 ao 6 net, 6asoBoe
obpasoBaHuWe NpegHasHayYeHo ana getei oT 7 oo 14 net, a yrnybneHHoe -ana geten ot 14 go
19 net. Arkki ncnonb3yeT LWMPOKNI CNEKTP MeToA0B, HO GOKYCUpYyeTCA Ha MeTogax PaboTbl B
3D. Co3gaBan MUHMATIOPHbIE MOAENN, B TOM Uncae B maclwuTabe 1:1, A4eTv moryT aenatb
OTKPbITUA CAMOCTOSTE/IbHO, @ HEe NOJy4aTb OTBETbI OT B3poc/bix. MpenogasaHue B Arkki
NOCBALLEHO UCKYCCTBY M OKpy:Katowei cpeae. OaHa M3 rMaBHbIX Lenei apxXMTekTypHoOro
06pasoBaHKA - NPeAOCTaBUTb AETAM CNOCOHbI M BOSMOMKHOCTU HabatogaTh M OLEHUBATL
CBOE OKpYrKeHue. B cemeliHbIX rpynnax Leib COCTOUT B TOM, YTOObI MOMOYb AETAM HayaTb
bopMMpPOBaTb MHTEPAKTUBHbIE OTHOLLEHMA CO CBOMM OKpyKeHnem. ObpasoBaHue yaydyliaert
WX BOCMPUATUE NPOCTPAHCTBA, GOPMbI, ABUKEHMUA,MATEPMANOB U CTPYKTYP. Yyalwuiica
UrpaeT aKTUBHYIO PO/Ib B y4ebe 1 TpeHWUHrax.

https://www.scratchjr.org

MpenoaasaHne 0CHOBAHO Ha 0CO6OM NOAXOAE KaXKAOoM BO3PACTHOM rpynmnbl K BOCAPUATUIO
MWpPa 1 OMbITY.



= SuoMu

SuoMu, ¢urHcKas accoumayma obyyeHus gmsaiHy, NPoABUIraeT UCNONb30BaHME AM3ANH-
06pa3oBaHUA Ha PasIMYHbIX y4ebHbIX naaTdopmax. SUOMU NPOBOAMT CEMUHAPBI U NEKLUK
ONA LWKON N pas/InyHble KyNbTypHble meponpuaTua. Ha meponpuatuax SuoMu Design School
Bbl MOXeTe BOUTM B 06pa3 An3aiMHepa 1 NPonTN BeCb NPOLECC NPOEKTUPOBAHUS C
accucteHTamm SuoMu no pasanyHbiM npegmeTtam. Mpoekt Mutku - “AnsaitH-ob6pa3oBaHKe
ANA HavaNbHbIX WKon” 6bin 3anyuweH 8 2012 roay, u B pesynbtate 8 2014 roay 6b1s10
onybarKoBaHo nocobue No AnsaiHy ana yumtenein HavyanbHbix Knaccos “Mutku”. IKcKypcua
no SuoMu "Mocnbl gn3aiiHa B HayasibHbIX WKOMAX" pacnpocTpaHAoT MHpopmaumio o
Aun3ailiHe 1 TBopyYeckom obydeHumn. OceHbto 2015 roga ¢ yunTensiMmm HavaibHOM LLKOAbI B
XeNnbCUHKM Hayanca NUAOTHbIV NPOEKT, LEeNblo KOTOPOTo ABNAETCA 06HOBNEHME METOAOB
npenogasaHuMA No Bcei yuebHOM Nnporpamme.

- ITEEA

Mwuccua ITEEA 3aKknto4aeTca B paclUMPEHNN TEXHONOTMYECKNX N NHKEHEPHbIX
BO3MOXHOCTEM ANA BCEX NIIOAEN, a TaKKe B 06y4eHUM U NOBbIWEHUM NPodeccnoHanmsama
Tex, KTO BOBJIeYEH B 3Ty AeATenbHOCTb. ITEEA cTpemnTca yooBneTsopAaTb
npodeccnoHasnbHble NOTPEOHOCTU U UHTEPECHI CBOUX YJIEHOB, a TaKKe y/ydllaTb NOHMMaHWe
06LLEeCTBEHHOCTbIO TEXHOJIOTUIM, NHHOBALUMN, AM3aliHa U MHXKEHEPUN N X BKIAAA B KU3Hb
yesioBeKa.

STEM-Mporpammbi 1 Kypcbl NOAFOTOBKU Npenoaasareneu

HaumoHanbHbIi coBeT No o6pa3oBaHuto PUHASHAUN BbILENWA CNeAyIOLME OCHOBHbIE
LLeHHOCTM ANA pa3BUTUA NPOodeccHOoHaNbHbIX KOMNETEHLMI NpenoaaBaTeneit:

* 06yyeHue B TeYeHME BCEW HKN3HU

* OpUeHTaLMA Ha 3HaHWUA U UCCNea0BaHUA

* 53¢ PEKTUBHOCTD

* NpeaBuaeHne byaymx notTpebHocTen n KomneTeHUu B chepe obpasoBaHms

Mpodeccua yuntens - ato npodeccmsa obyyatoLeroca, U OXNAAETCA, YTO yunTena byayt
COBepLUEHCTBOBaTb CBOLO PaboTy M Npodeccuto Ha NPOTAKEHUN BCEN CBOEW Kapbepbl.
®uHcKoe negarornyeckoe ob6pasoBaHMe OCHOBAHO Ha CUNbHOM UCCNEA0BaTENbCKOM
opueHTaummn. 31o pedaeKCUBHOE U KPpUTUYECKoe

https://muotoilukasvatus.info/eng-swe/
https://www.iteea.org/About/ExploreSTEM/43398.aspx

Papgxakantuo, X. (2014). Ha nyTv K o6HOBAEHUIO WKObl. Moaenb AeACTBUIM NO pa3BUTUIO
LWKO/Ibl — MHTErpaunsa obyyeHns 6e3 oTpbiBa OT NPOU3BOACTBA M Npouecca passuTus. (Ha
dUHCKOM f3biKe), OTyeTbl n 0630pbl 32 2014 roa:9. OTyeTbl M 0630pbl 3a 2014 roa;:9.
®PuHCKNM HaumoHanbHbIM COBET N0 06pa3oBaHUIO, XeIbCUHKM, PUHAAHAUSA.

Moaxod K CO34aHUI0 3HAHUIM TaKKe BaKeH Ans obyyeHnn 6e3 oTpbiBa OT NPON3BOACTBA. B
PUHNAHANMM HAabNOAAETCA 3HAUMTEbHBIV Nepexos oT UHAMBUAYAbHbIX AHel 0byyeHus 6e3
OTpbIBa OT NPOM3BOACTBA K 6oNee A0ATOCPOYHbIM MPOEKTaM W NPOrpammam pPassuTus,
KoTopble morun bbl 6bITb 6osiee ycToMumebiMn no ceoemy 3ddekty. FNBE noauepkHyn, 4to



noAroToBKa NepcoHana Ao/XKHa BK/OYaTb B cebA HOBellLMe UcCnef0BaHUsA, 3HAHUS,
Nnosly4yeHHble B pesysibTaTe OUueHKM 06pa3oBaHMA, CO34aHNe HOBbIX 3HAHUIM U pa3BUTHE
KoMMeTeHUMn. B 60/1bLIMHCTBE YHUBEPCUTETOB €CTb 06pa3oBaTe/ibHble LLeHTPbI A1A
NnoBblleHMA KBandurKauumn npenogasaTeneit 6e3 oTpbiBa OT NPON3BOACTBA. BaXHO, 4TOObI
noAroToBKa yuntenielt 4o BbixoAa Ha paboTy Hblla OpUEHTMPOBaAHA Ha HayYHble
nccnenoBaHns, U y4uTena MOrM Noay4YyaTb CaMble COBPEMEHHbIE U NPOABUHYTbIE 3HAHMSA NO
CBOMM NpeameTam, a TaKKe Nno negarorMke nocpeactsom obyyeHus 6es oTpbiBa oT
npousBoactea. ObyuyeHue 6e3 oTpbiBa OT NPOU3BOACTBA B YHUBEPCUTETCKUX LIEHTPax
npegycmaTpmeaeT 6onblue NpoekToB 1 bonee AnnTeNbHbIE NPOLECCHl Pa3paboTku, Yem
KPaTKOCPOYHble Kypcbl. Llesb cocTouT B Tom, 4TobbI NpenoaaBaTesin KPUTUYECKU OLEHUBANN
CBOO cOBCTBEHHYO PaboTy U co3aaBanu HebosblLME UCCNea0BaTE/IbCKUE MPOEKTbI,
OCHOBaHHbIE Ha AM3aMNHe , C MOMOLLbIO KOTOPbIX OHWM OCBAaMBatOT HOBble KOMMNETEHLUMM, a
TaKKe AenaTca HOBbIMU MAEAMU CO CBOMMMU KOJIETaMM.

LUMA Centre Finland Tak»e cnocobcTtsyeT 3pdeKTMBHOMY HEMpPEPbIBHOMY
npodeccnoHanbHOMY Pa3BUTUIO NpenogaBaTenent STEM. XenbCUHKCKUI yHUBEpPCUTET
3aMyCcTUA MacCoBbIN OTKPbITbIN oHAaliH Kypc MOOC (Ha pUHCKOM A3bIKE), LieNblo KOTOPOro
ABNAETCA NPefoCTaBNeHne NOALEPHKKU U nAeN Npenogasatenam 414 NoncKa u
MCNonb30BaHMA noaxoadLero 6amsnerkalero 6usHeca B Kayectse cpeabl 06ydeHma. Kpome
TOr0, KypPC COAEPKUT COBETbI MO NNAHNMPOBAHMUIO U NPOBEAEHMIO XOPOLLErO BM3MTa, a TaKKe
no co3aaHuio yuebHoro matepmana. Tekywan akocuctema LUMA - 3To coupmanbHan
WHHOBALMA, B PaMKax KOTOPOMN YHUBEPCUTETbI, LWKOAbI, NPenogasaTenu, CTyAeHTbl, ONeKyHbl
1 NPOMbILLIJIEHHOCTb COBMECTHO BOB/IEKAIOT AEeTEN U MoaoaeKb B Bo3pacTte oT 3 g0 19 net B
MaTEMATUKY, ECTECTBEHHbIE HAYKM U TEXHOIOTUW N NOAAEPHKMBAIOT OPUEHTUPOBAHHbIX HA
NCCNeA0BaHUSA yunTeNel Ha BCEX YPOBHAX A/1A 0Oy4yeHMA Ha NPOTAKEHUM BCE
*M3HU.OCHOBHas LeHHOCTb 3TOro COTPYAHUYECTBa - 06meH onbiTom. LleHTp LUMA B
PUHAAHAMM NPU3bIBAET BCEX COTPYLHNYAIOLWMX NAPTHEPOB CBOBOAHO AENUTLCA CBOMMM
MAEAMMU, ONbITOM M NPAKTUKaMU B AyXe OTKPbITOro obpasosBaHusa. LleHTp nogaeprkmsaet
OBLLHOCTb Cpean AeTen, MOoAEKM U yunTenen. NMoolpaeTca Ux ecTeCTBEHHOe
B3aMMOAENCTBME C Hay4YHbIM COOBLLECTBOM B YHUBEPCUTETAX M NPOMbILLAEHHOCTH, N UX
MHEeHUe ABNSETCA YacTbio Npouecca pa3paboTku meponpuatmii LUMA. LeHTp LUMA
noAaLepKMBaET HeNPepPbIBHOE 0byYeHMe yunTenemn Ha NPOTAKEHUN BCEMN HKMU3HM C MOMOLLLbIO
MOZENN KOHTUHYYMa ,KOTOPbIV BKAKOYAET B cebs cneayrolme KOMNOHeHTbI: (1)
npeasapuUTenbHY NOAroTOBKY, (2) BBoAHbIM 3Tan 1 (3) obyyeHne 6e3 oTpbiBa OT
npounssoactea. Meponpuatna LUMA 6b1an MHTErPUPOBaHbI B MOAFOTOBKY yunTenem
HaYasIbHbIX KNaCcCOB M NPEAMETHUKOB B GUHCKUX LLIKONAX.

Buxma, /1. u Akcena, M. (2014). BooxHoBeHue, pagocTb U noaaepka STEM gns geteid,
MOIOAEXKM U yunTenen bnaronapa MHHoBaunoHHOMY coTpyaHuuecTey LUMA. B kKHure X.
Huemn, . Mynbtncunta, /1. innnoHeH n M. Busutcy (pen.), PuHCKMe MHHOBaLMN U
TexHONOTNK B LUKOMAX: Ha NYTU K HOBbIM 3KocUcTemMam obydyeHus (cTp. 72-84). PotTepaam,
CeBepHas KaponuHa: M3patenbcTBo Sense.

Akcena, M. (2008). duHckuii ueHTp LUMA: Moaaep»KKa npenogasaTteneil U CTyAeHTOB B
0bnacTn ecTeCTBEHHbIX HayK, MaTeMaTUKU U TEXHO/IOTUIA Ana 0bydyeHusa B TeYeHne Bcel
uM3HU. ObyyeHne Ha NPoTAKEeHMM Bcel KusHu B Espone, 13, 70-72

YHuBepcuTeTbl. Bo Bpems yuebbl byaywime npenogasaTteni Noay4yatoT NOAJANHHbBIN U
perynsapHbI ONbIT B3aMMOAENCTBUA C AETbMU U MOIOAENKbIO, MPOBOAA PA3INYHbIE
meponpuatua B ueHTpe LUMA. MNMpenoaasaTtenu, paboTatowme 40 Havana obyyeHusn, TaKkxe



MCMO/1b3YHOT HOBEMLLYIO MCCIeA0BaTeNbCKYO MHOOPMaLMIO 419 aKTUBHOM pa3paboTKu
y4ebHbIX MaTePUanoB U UAEN, KOTopble NPUHOCAT NOJb3Yy Bcem npenogasatenam STEM -
ANCUNNAMH B PUHAAHANMN.

STEM-OBPA3OBAHUE B UPJIAHAUN

Kourekct

B nocnegnue rogpl mpaBUTENBCTBA PA3BUTHIX CTPAH MO BCEMY MUPY, a TAKKE B
I/IpHaHI[I/II/I35 YAENSIOT 0Cc000€ BHUMAHKE MOBBIIIICHUIO KaueCTBa 00pa30BaHUs B
o0acTu HayKH, TEXHOJIOTHH, nHxkeHepun u matematuku (STEM).
Jucturmuabl STEM dpe3BbdaitHo BakKHBI JIJ1s1 COBpeMeHHOTo obmecTBa. OHU
pacCIIUPSIOT HAILIE MTOHUMAHUE MUPA U SABJISIOTCS KIFOYEBBIMH BO MHOTHX
BaKHBIX 00NACTAX JEATENbHOCTH Y, MaTeMaTHKa 1 eCTeCTBEHHbIE HAYKH JAI0T
OTBETHI Ha (PyHIaMEHTAIBHBIC BOIIPOCHI MPUPOJIBI, @ HHKCHEPHS TI03BOJISIET
MPEBPATUTH ATU OTBETHI B TEXHOJOTHHU. AHAJIN3 TEKYIIEH CUTyaIuu
ITOKa3bIBACT, 4TO pasBuTHEe STEM-IUCIIUMIUIMH YyCKOPUT SKOHOMHAYECKOE
pa3BUTHE, TOAJACPKUT HHHOBAIIUHU U 3aJIOKUT OCHOBY JJI OymyIIEro
npouperanus.’’ KauecTBeHHas MOATOTOBKA BBITycKHUKOB STEM-aucuuminn
o0ecrneunT pa3BUTHE YKOHOMUKH 3HaHUU. VpiaHaus cTpeMUTcst CTaTh
LEHTPOM TEXHOJOTHYECKUX MHHOBAIIUHN U JTUJIEPOM BBICOKOMHTEIIEKTYAIbHBIX
oTpacieil TpOMBIIUICHHOCTH. JJIT TOCTHIKEHUS 3TOH 1eNH pa3pabdaThIiBaeTCs
WpJIaHJICKas CTpATeTHs UCCIICIOBAHUN U pPa3pabOTOK, HAYKH U TEXHUKH. DTOT
IIJIaH Pa3BUTHS NIPeIyCMaTpUBaeT KayeCTBEHHbIC n3MeHeHus B oonactu STEM-
o0pa3oBaHus JJI MOAACPKKH HanbosIee TaTaHTIIUBBIX JTUYHOCTEH U
pYyKOBOUTENEH 00pa30BaTENIbHBIX YUPEKICHUN U METOJJUIECKUX IICHTPOB.

3asiBienue o noautuke B oonactu STEM-o0pa3oBanusi u mjian
peaM3anuu ISl IIKOJI

B Upnannuu nocie KOHCYAbTAIM ¢ SKCIIEpTaMH OIHUM U3 CIIOCOOOB
MOJIYy4Y€HHUS BHICOKOKBATU(PUIIMPOBAHHON paboyuei cuiibl ObIJIO MPU3HAHO
STEM-o6pa3oBanue. 1o norpedosano yerkoro nonnmanus STEM-
o0pa3oBaHUs B UPJIAHACKOM KOHTEKCTe. BHeApeHre 3Toro NoHUMaHusl B
cucTeMy 00pa3oBaHUs MOMOXKET MpeoOpa3oBarh onbIT 00yueHuss STEM
YUaIIMXCs ¢ paHHUX JIET U 0 OKOHYAHUS HayabHOU mKoiel. [Tpu pa3zpaborke
3asBnenus o nonutuke B oonactu STEM-o6pa3zoBanus 1 muiaHa ero
peanusanuu® B mepuos ¢ Mast 1o uronb 2017 roma Oblia npoBeicHa cepust
koHCynbTanuii mo STEM-o006pa3oBaHuro C 11e51b10 cO0pa MHEHUHN KITFOUEBBIX
3aWHTEPECOBAHHBIX CTOPOH JJIsi HHPOPMHUPOBAHHUS O 3asIBICHUH O TIOJIUTUKE B
oOactu STEM-O6paSOBaHI/I$I39. Brenpenue sToro moaxona Oyznet NpoXoauTh B
HeCKOJIBLKO 3TanoB ¢ 2017 mo 2026 rox.



3 https://www.gov.ie/en/policy-information/4d40d5-stem-education-
policy/#why-we-need-a-stem-education-policy

36 https://arrow.tudublin.ie/st4/2/
37 https://www.sfi.ie/

38 https://www.education.ie/en/The-Education-System/STEM-Education-
Policy/stem-partnerships.html

®a3za Baenpenus 1 (2017-2019) — daza pacmmpenus 1 Oyuer HamnpaBieHa Ha
YCKOPEHHUE ICATEIHHOCTH, YK€ OCYIIECTBISIEMON B KITFOUEBBIX 00macTsx. OHa
Takke OyJeT HampaBjeHa Ha HapalluBaHUE TIOTEHIIMAA BCEH CUCTEMBI U
pa3paboOTKy HOBBIX MHUIIMATUB. THUIIMATUBBI CaMUX IIIKOJI B paMKax
KJIACTEPOB U MApPTHEPCTB OyAyT 0COOEHHO MOOMIPATHCS. byner mpoBeneH ayquT
Y OIIEHKA KITFOYEBBIX METOJIOB, KOTOPBIE UMEIOT peIIatoliee 3HAYCHUE IS
JOCTIDKEHUS HAIIKMX 1eJiel u pa3paboTku kpuTepueB ycrexa. @aza 1 Oymer
COCpeZI0TOUYEHA Ha OMpeIeJICHUH TOT0, YTO He0OX0AUMO /1Jisi o0ecredeHus
kauectBeHHOro STEM-o0pa3oBanus. Kirouom k 3ToMy sIBIsieTCS aHAIHU3
CYIIECTBYIOIINX MCXOIHBIX JaHHBIX M BEIPA0OTKA HOBBIX OPUEHTHPOB IS
pa3paboTKH 1esel U MHIMKAaTOPOB, KOTOPHIE SIBIISIIOTCS YETKO ONpE/IeTICHHBIMH,
PEAIMCTUYHBIMU U TIPUBS3aHHBIMH KO BPEMEHH.

daza Bueapenus 2 (2020-2022 rr.) — OcHOBHOE BHUMaHUE Ha dTare 2 Oyner
YIETATHCS YIIYOJICHUIO HapalllMBaHUsI MOTEHLIMAA U TOAJIEPKKE
contacoBaHHou cpenpl STEM. CTpyKTypupOBaHHBIN NOAXO0, KOTOPBINA
BKJIFOYAET MOHUTOPHUHT U 0030p, IO3BOJIUT NIEpecMaTpuBaTh U pa3padarbiBaTh
JIeMCTBUS B COOTBETCTBUH C BBISIBICHHBIMH ITOTPEOHOCTSIMH.

daza Baeapenus 3 (2023-2026) — Peanuzarnmst dassl 3 OyAeT cocpeaoToUeHa Ha
peanu3aiu BUJCHUS MPEJOCTABICHUS YYalIUMCs BHICOKOKaU€CTBEHHOTO
omnbita 00yuenust STEM. [leiicTBus Ha 3Tamne 3 OyayT OCHOBBIBATHCS Ha
o030pax 3TanoB 1 u 2, TEKyIMKMX UCCIEIOBAHUAX U MEHSIOIICHCS
o0pa3oBarenbHON U COIMATILHOM cpeie.

B nos6pe 2016 roga Obu1 omyOirkoBaH 0T4eT 00 00pa30BaHUU B OOIACTH
HayKH, TEXHOJIOT Ui, nmkenepuu u maremaruku (STEM)*. Cormacosannoe
TEXHUUYECKOE 3aJjaHue AJIs 0030pa ObUIO CIEAYIOLINM:



[ToaroroBka yuuteneit (HauampHOE Tiegarorudeckoe oopaszosanue; ITE)
Ha HayaJIbHOM U MOCJICIIKOJIbHOM ypoBHAX K STEM-o0pa3oBanuto.

Jlydire MeToabl MOAAEPKKY HbIHEIIHENH KOrOpThI ITperoiaBaTeneil
STEM B paMKax CHUCTEMBI, C 0COOBIM aKIIEHTOM Ha ITPOTPAMMBbI
HenpepbIBHOTO npodeccuonanbaoro passutus (CPD).
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BnenpeHne HOBBIX METOIOB MIPENoOIaBaHus U 00yUeHUsI, KOTOPhIE
ynyumiii 661 STEM-00pa3oBanue B HAITUX MIKOJIAX U TSI KOTOPBIX
MMeeTCsl TPOYHas IoKazareiabHas 6a3a (Harpumep, OIXObI K
00y4YeHUIO Ha OCHOBE 3apPOCOB U MPOOIEMHOTO 00YyUEHHUS; HOBBIC
METObI OLICHKH ).

Hcnonb30BaHne TEXHOIOTHI J1s1 yIydIlieHus o0ydeHus (0CoOeHHO
U (POBBIX U/UIM OHJIAWHOBBIX TIOJIXO/IOB).

[TponBuxkenue kaprepsl B oonactu STEM u onpenenenne MeTo0B
MOBBIILIEHUSI BOBJIEYEHHOCTH CTYAEHTOB B U3ydeHue npeameroB STEM.

B nacrosmee Bpems npeametsl STEM BeiGupaer®! neGonbmioe uncio
CTY/IEHTOB, U HAOIIONAETCS CUIIBHBIN TeHIEPHBIN qucbananc. ITO BUAHO U3
pucyHKa. Huxe (nanubie 3a 2014 rox).
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JIBa dakropa (6onycHbie 6amnsl CAO u nnunmarusa Project Maths), BeposiTHO,
CBHITPaJIH 3HAYUTEIIHLHYIO POJIb B ’TOM YBEIUYEHUHU, XOTS UX OTHOCUTEIHLHOE
BIUsIHUE TPyAHO onleHuTh. [Ipucyxaenue 25 6amioB CAO 3a nocTuxeHue
MUHUMAaJIbHOU OlleHKH D Ha ’K3aMeHe M0 MaTeMaTHKe BBICIIETO YPOBHS B
aTTecTaTe 3peyoCTH, 0€3yCI0BHO, MPUBJICKIIO CTYACHTOB, JKEJIAIOIINX
MaKCHMHU3HpoBaTh cBoi oomuii 6amn CAO. Upnanackas acconuamnms

yuuteneit maremaruku (IMTA) noguepkHysna nonyinsipHOCTh HOBOTO MOAX0/1a
‘Project Maths’ cpenu yuamuxcs, yka3aB, 4YTO yYalllUMCsl HPABATCSI METO/IbI
MIPENo/IaBaHus U UCIIOJIb30BaHUE 00Jiee peabHbIX MPUKIIAIHBIX KOHTEKCTOB.

[TpoaHaIM3MPOBAB TEKYIIYIO CHTYAIIMIO, ABTOPBI OTOTO OTYETA*? MPETOKHITH
clenyrrouee:

[ToaroroBsTe KOMIUIEKCHOE 3asIBIIEHUE O HAIIMOHAJIBHOM MOJUTHKE B
obmactu STEM-o0pa3oBaHusi ¢ y4eTOM MHEHHI U aKTyaJIbHOCTH AJIs
BCEX 3aMHTEPECOBAHHBIX CTOPOH B PAMKaX HEMPEPHIBHOTO 00pa30BaHUS
B Wpnanauu (Ha4aJIbHOTO, CPEAHETO U TPETHETO YPOBHS). ITO
3asgBJICHHUE O MOJIUTUKE JOJDKHO BKIIOYATh MOIPOOHBIHN TIIaH
pealn3anny C Y4€TKO OYePUECHHBIMU O00S3aHHOCTSMHU U CPOKAMH.


https://www.education.ie/en/The-Education-System/STEM-Education-Policy/stem-indicators.pdf
https://www.education.ie/en/The-Education-System/STEM-Education-Policy/stem-indicators.pdf

BBecTtu nnpopmaruky (BKJItoyasi IporpaMMHUpPOBAHHUE) B KAYECTBE
npeaMeTa yueOHOM mporpaMMsl JUIsl TOJTyYEHUs aTTecTara 3pesIoCTH.
D10 KpailHe Ba)KHO AJIs pelIeHHs TPoOaeMbl Ae(PUINTAa HABBIKOB B
obmactu UKT B Upnannun.

VYupeauts naptHepcTBo STEM 2020 — rocygapcTBEHHO-4aCTHOE
MapTHEPCTBO € (PUKCUPOBAHHBIM CPOKOM JIEUCTBHS (IIpEANIPUSATHE-
Ka3HA4YeMCcTBO) A co3aanus GoHIa s MOIIEP>KKH IPUOPUTETHOTO
Habopa corTacoBaHHBIX KOHKPETHBIX MHUIIMATUB B COOTBETCTBHH C
pPEKOMEHJAIMAMU HACTOSIIETO 0TYETa. JTO MOBJIEUET 3a COO0M
00bEIMHEHNE PECYPCOB KOPIIOPATUBHBIX TAPTHEPOB,
07aroTBOPUTENILHOCTH U KPayACOPCUHTA C BbIJCIEHUEM PECYPCOB
kaznaueiictBoM (DES, DJEI, SFI) B Teuenue nsaTunaeTHero nepuosa.
[IpenycmarpuBaercs co3ganue ¢GoHaa B pazMepe 8 MIIH €BpO B TOf] B
TEUEHHUE TISATHU JIET, B PAaBHOU cTeTeHn (PUHAHCUPYEMOTO
rOCYAapCTBEHHBIMHU M YaCTHBIMHU UHTEPECAMHU.

Cnenatpb uccinenonanus B oonactu STEM-o00pa3oBanus HALlMOHATBEHBIM
MCCIIEZI0BATEILCKAM MPUOPUTETOM C MHOTOJIETHUM YCTOWYMBBIM
¢unancuposanueM yepe3 SFI. (Cnenyromas pekoMeHaamus Obuia Obl
OTJIMYHBIM CPEJICTBOM JTOCTHIKEHUS STOH IIEJIH).

Coznars HanimonanbsHbIM HcciienoBarenbckuil ienTp STEM-
00pa3oBaHMS, COCTOSINN U3 HEOOIBIIIOTOYUCIA PACTIPEICICHHBIX 110
peruoHam y3ioB (Ha OCHOBE BeChbMa ycIenHoi monenu Hayunoro
1eHTpa BenmukoOpuTanun). DTOT HAITMOHAIBHBIN HIEHTP Oy/IeT
JIEHCTBOBATh HE TOJIHKO KaK IIEHTP TEPEI0BOTO OMBITa B 00IaCTH
uccnegoBanuii u uaHoBanuii B STEM-00pa3oBaHuy, OH Takxke
MIPEAOCTaBUT MecTa i npoBeaeHus nporpamMm CPD s yunrenen.
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VYupenure eXeroaHyr CUCTEMY HarpaxxJaeHus "3a BblAatonuecs
noctwkeHus B npenogaBanuu STEM" i npu3HaHus TexX yuuTenei,
KOTOpBIE SIBISIFOTCS TMoHepamu nHHoBanmii B STEM-06pazoBanuu u
BBIJJAIOIIMMMUCS TIEAAroramMmu.

XOTsl B HACTOSILIIEM OTYETE OCHOBHOE BHUMAHUE YAEISUIOCHh IOYTH
uckirountensHo qucuumauHaM STEM u o6pazoBanuio STEM B nienowm,
B HACTOSIIIEE BPEMS XOPOILIO U3BECTHO, UTO MEPECEUCHHUE ITHX 00IacTel
C UCKYCCTBOM (BU3yaJIbHbIM M UCIIOJIHUTEIBCKUM) U IU3aiTHOM
OTKPBIBAET OOJIBILION MOTEHIMAN KaK C TOUKH 3PEHUS KYJIBTYPHOTO
Iporpecca, Tak ¥ BO3MOKHOCTEN S3KOHOMUYECKOT0 pa3BuTus. Mimes ato
B BU]1Y, BaXKHO, YTOOBI Jt00as Oyaymas ctparerust STEM B Upnannuu
yuutbiBasia ruopun STE(A)M, rae A npencTaBisieT HCKYCCTBO U U3aiH
(BrirOuas mu3aH-mbinuieHue). [loatoMmy npenmaraercst, 4T00b1
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Koponesckas Mpnannackas akagemus cbirpaia oQUIHaIbHYIO POib B
NPOJBMKEHUU UIEH IO ATON TeMe B UPJIAHICKOM KOHTEKCTE C LIEIbI0
BIIMSHUSA Ha OyJylue MoJIUTHYECKe pemenus, kacaomuecs STEM-
oOpa3oBaHusl.

3asBienue o noauTrke B obnactu STEM-o6pazosanus®® (2017-2026)
(doxycupyeTcs Ha MHOTHX CHJIBHBIX cTopoHax STEM-o0Opa3oBanus,
OJTHOBPEMEHHO MPEJOCTABIISIS TOPOXKHYIO KapTy Ui OIpeieieH s oonacTei
pazButus. [Ipu pazpaborke storo IIporpaMMHoro 3asBiaeHus ObLTU
OIIpeJIeNIeHbl TPH KJIIOYEBBIX NPUHIINIIA, KOTOPbIE OYyT JIe’KaTh B OCHOBE BCEX
oOpa3zoBarenbHbiXx HHUIIMATUB STEM: STEM HanpaBiieH Ha pa3KkuraHue
TO0OMBITCTBA YYAIIMXCS, YTOOBI OHM Y4aCTBOBAJIM B PEUICHUH MPOOIeM
pealbHOTO MUPA U JIeJalIi 0CO3HaHHBIN BbIOOp npodeccun; STEM sBnsercs
MEXAMCIMIUIMHAPHBIM, IIO3BOJISAS YYAIMMCS HAKaIlIMBaTh U IPUMEHATh
3HAHMSI, YIIIYOJISTh CBOE IOHUMAHUE U pa3BUBAaTh TBOPUECKUE U HaBBIKU
KPUTHUYECKOTO MBILIUIEHUS B ayTEHTUYHBIX KOHTeKcTax; STEM-o0pa3oBanue
BOIUIOIIAET KPEAaTUBHOCTh, UICKYCCTBO U AM3aiH. JlelicTBUs, HAMEUEHHbIE AJIs
STEM-o6pa3oBanusi, OyayT OCHOBBIBATHECS Ha psae peopM U MEPOIPUATHH,
KOTOPBIE YK€ OCYILECTBIIAIOTCS, TAKMX KaK peopma ydeOHbIX MpOrpaMM U
WHHOBAILlMOHHOE IMIPernoaBaHue, ooyueHue u oreHka. OHU Takke OCHOBaHbI Ha
otuete STEM-00pa3zoBanus B UpJIaHCKON IIKOJIBHOU CUCTEME,
UCCIIEIOBAaHUSAX U OOLIMPHBIX KOHCYIBTALUAX C 3aMHTEPECOBAHHBIMU
cTropoHamH. Jlpyrue Brnusitonie (akTopbl BKIIOYAIOT BOCIPUATHE U OXKUIAHHS
ponuTenel u pazBuBaromyrocs 3xkocuctemy STEM-o0pazoBanus.

KoHuenuuu u npoexkTbl

- EPI-STEM

B pesynbrare otyera 00 00pa3oBaHUU B 00JACTH HAYKH, TEXHOJIOTHH,
urxenepuu u Mmarematuku (STEM) 6b11 coznan EPI-STEM, HaunonanbHslii
neHtp STEM-o6pa3oBanus, KOTOpHI O0asupyercs B YHUBepcuteTe JInmepuka.
(ten..: +353 (61) 23 47 86, DAKC: +353 (061) 23 47 99, e-mail:
epistem@ul.ie)*.
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HenTp crpemutcs ynyumntb STEM-00pazoBanue nocpeacTBoM
UCCIIEZIOBaHUH B 001acTH 3PPEKTUBHOTO MPENOAaBaHus, OOyICHUS U
npodeccruonansHoro pazsutus. Muccust EPI-STEM 3akmtouaetcs B
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MIPOBEICHNN KOMIUIEKCHOW MPOrpaMMBbI UCCIIEIOBAaHUH, TPETIOIaBaHuUs 1
B3aUMOJICHCTBHS, KOTOpasi HallpaBJIeHa Ha pelIeHNe HAIIMOHAIBHBIX U
MEXIyHapOAHBIX pobiieM B obnactu STEM-o0pa3oBanus. JTa 1eiab MOXKET
OBITh TOCTUTHYTA TyTEM YCHJICHUS OTIIMYUTEIBHBIX CBSA3€H MEXIYy YICHBIMH B
obmactu STEM-o6pa3oBanus u yueHsiMu B oonact STEM-nuciumvs, a
TaKKe MyTeM HaJa)XUBAaHUS CBA3EH C MOJUTUKAMU, IPAKTUKAMH, OTPACIIMU
IMPOMBIIIICHHOCTH U OOIIECTBEHHBIMU TPYIIIaMH, KOTOPBIE 3aMHTEPECOBAHBI B
STEM-o6pa3oBanumu.

Bunenune EPI-STEM 3akitodaeTcst B ToM, 4TOOBI OBITh MPU3HAHHBIM BETYIIIUM
HalMOHAIBHBIM IIeHTpoM STEM-00pa3oBaHusi, KOTOPHINA MOJIOKUTEITHHO
BIUSET Ha MONUTUKY U TipakTUKy STEM-o0pa3zoBanusi, a Takxke Ha
obmectBennoe Bocupustue STEM. EPI-STEM ctpemutcs x
MEXIyHapOAHOMY MIPU3HAHUIO 3@ BBICOKOKAYE€CTBEHHbIE U
BbICOKOA((eKTUBHBIE HccienoBanHus B oonactu STEM-o0pa3oBanus, KOTOpbIe
MOJIZICPXKUBAIOT TOJIE3HBIA 0OMEH 3HAHUSMH MEK]y UCCIIEI0BATEIIIMH U
co00IIIecTBaMH, KOTOPBHIM OHH CITYXKaT, U BEIyT K COBEPIICHCTBOBAHUIO
METOJIOB MPEMNOIaBaHuUs U YAYUIICHUIO PE3yIbTaTOB OOYUCHUS JJIsSI YUAITUXCS.

Actual EPI-STEMProjects

YMeHue cuMTaTh B pAMKAaX y4e0OHOI0 pPOeKTa

B aBrycte 2019 roga EPISTEM 3amyckaet npoekt Numeracy Across the
Curriculum [NAC]* nns mxon pernona JInMepuk.ITo TOAUYHBIA HAayIHO-
MCCIIeZIOBATEIILCKUH TPOEKT, KOTOPHI pa3padaThIBaeT CTPATETHU
IperoiaBaHys cyeTa B paMKax y4eOHOM MporpaMMbl Kak B Ha4aJbHOMU, TaK U B
CpEIIHEH IIKOJIE.

IIpoext NAC - oTiimyHast BO3MOXHOCTb JUJIS ILIKOJI IO BCEMY PETHOHY JInMepuk
YCTaHOBMTb IJIOJOTBOPHBIE U 3HAYMMBIE CBS3H C YHUBEPCUTETOM. DTOT MPOEKT
HaIpaBJIeH Ha Pa3BUTUE MOHUMAHUS YUUTEISIMU CUETA, a TAKXKE Ha TO, YTOOBI
Hay4YUTbh YUUTEJIEH paclio3HaBaTh U BHEAPSITH BOBMOXKHOCTH CUETA B PAMKAX
cBoel mpeameTHoi obnactu. J{ns ydactus B mpoekre NAC nBa npenonaBarens
(;mro0oro mpeaMeTa) U3 KaskI0H MIKOJIBI TOJIKHBI MTOCETUTH JIETHIOKO KoY (3
nHs B aBrycte 2019 rona) u 2 cemunapa (1 nensb B HosiOpe 2019 roga u 1 nenp
B Mae 2020 roxa) ¥ IpUHATH y4acTHE B 2 HUKJIAX MPAKTUYECKUX UCCIIEI0BaHUM,
KOTOpBIE BKITIOYAIOT TPOBEICHUE TUTIOBBIX YPOKOB; HAOMIONEHUS B Ki1acce U
NOJIJIEP>KUBAIOIIME OT3bIBBI HccienoBarenbckol rpymmnsl EPI-STEM; a Takke
MHTEPBBIO C MPENOJABATEISIMU U YUAIUMUCH.
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Oob1meeBponeickas cucremMa cuera

[Tpu ¢punancoBoit nogaepx ke EBponeiickoro cor3a B paMKax MporpaMMel
Erasmus+ getsipe ctpans! - Hunepmannael, Asctpus, cnanus u Upnanaus —
MIPEANPUHSUIIH MEPBbIE MIATH 1Mo nepexony Kk O01eeBponeiickoi cucteme cuera
(CENF)* u namepeHs! paboTaTh Hajl CO3JaHMEM TaKOil CHCTEMBI B IEPHOJ C
2019 o 2021 rox. B pe3ynbrare 3T0r0 npoekra OyaeT cozaaHa
Oo6meesporneiickas cuctema cueta (CENF), u Ha ocHOBE 3TOM cucTeMbl OyneT
paspabotan Habop Moaynel mpodhecCuOHATBLHOTO Pa3BUTHS JISI
npenonaBarenei cuera ais B3pociablx.CENF OyneT BkitouaTs B ce0s
HOBEHIINE 3HAHUS O KAUeCTBEHHBIX HABBIKAX CUETa U KOMIETECHIIUSIX, KOTOPHIC
aKTyaJIbHBI JIJIS1 HAIIETO TEXHOJIOTM3UPOBAHHOTO U MPOMMUTAHHOTO U pamMu
oOrecTna.

I'mo6anbHBII MOAX0A K TeHIEPHOMY pa3pbIBy B MaTeMaTHKe,
BBIYMC/JIUTEIbHOM TEXHMKE H €CTECTBEHHBIX HAYKaX: KaK ero u3Mepurhb,
KaK ero yMeHbIIUTh?

Orot npoext*’ cTaprosan B suBape 2017 roga, npoanutes a0 suBapa 2020 roaa
Y COCTOMT M3 TpeX 3a4ay. 3aj1auu 1 u 2 npeaoCcTaBIsiOT JaHHbIE, HA KOTOPBIX
MOYKHO OCHOBBIBATh BBIBOJIBI, HAMIPABJIATH ICHCTBHS 110 TIPUBJICYCHUIO U
yACPKAHUIO KEHIIMH B HayKe, a TAaK)Ke pa3padaThiBaTh M OICHUBATH
MpakTHYECKHEe PEKOMEHIauH. 3a1ada 3 cobupaet nHpopmanui od

3¢ (HEeKTUBHBIX MPAKTUKAX. AKTyallbHOCTh UCCIIEIOBAHHS O0YCIIOBIIEHA TEM
(dhakToM, 4TO, XOTS MaTEMATUYCCKHUE U €CTECTBCHHBIC HAYKHW UMEIOT JaBHUC U
MOYETHBIC TPAJAUIINUA YIACTUS BRICOKOKBAUTH(DHUIIMPOBAHHBIX TBOPUYECKUX
KCHIIUH-ABTOPOB, MPOIICHT KEHIIMH-YICHBIX 0CTACTCS MOKUPYIOIIE HU3KHM,
Y CYIIECTBYET 3HAYMTEIIbHBIN IeHACPHBIN pa3phIB Ha BCEX YPOBHIX MEXKIY
KCHIIMHAMHU U MY>KIYHHAMH.

IHonumaHue yunTeasiMU, TOTOBALIMMHUCS K padoTe, KOHLIENINH CYeTa KaK
MEKIUCHUIIIMHAPHOIO NPeAMeTa B IIK0JIAX M0CJIe OKOHYAHUA HAYaIbHOU
mkoJbl B Upnanaun
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B Hacrosiiee BpemMsi Ha MEXTyHapOIHOM YpoBHE U B Upnannuu
IPEIIPUHUMAIOTCS CO3HATEIbHBIE YCWINSA 110 YIIYYIIEHUIO U MTOBBIILIECHUIO
IPECTHIKA IIPETIOAABAHMS U U3YUEHHS cueTa. BocnpusaTie U HHTEpnpeTanus
YUHUTEISIMU KOHLIETILIUY CYETA B 3HAYUTEIBHON CTENIEHU 3aBUCUT OT UX
noHuMaHus cueta. Ecinu yuurens OynyT UMeTh IITyOOKO€ TOHUMAaHHE
KOHLEIIIUN CYETa U OCO3HABATh Ty BaXKHYIO POJIb, KOTOPYIO OH UTPAET B
o0ecrieyeHH BO3MOKHOCTH Y€JIOBEKY MOJTHOIICHHO Y4acTBOBAaTh B KU3HU
o01IecTBa, TO BKIIOUEHHE NPENOJAaBAaHUs U U3yUEHUs cueTa OyJleT urparhb
OoJiee 3HAUUTENIBHYIO POJIb B paMKax UX MpeaMeTa(oB).
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D710 uccienoBanre Hayajaock B ceHtaope 2016 roma. L{ens cocTouT B TOM,
YTOOBI OIICHUTH IIOHUMAHUE YUYUTENISIMH, TOTOBSIIIIUMHUCS K paboTe, KOHIICTIIIUU
cuera Kak MEXIIPEIMETHOTO MPeMETa, a TAKKE OMPEEIUTh U KOTUYECTBEHHO
OIICHUTH MAKET 3HAHUMU, HEOOXOAUMBIX YUHUTEIISIM, TOTOBAIIUMCS K padoTe, is
WHTETPAIHU CUYeTa B CBOM YPOKU. DTO UCCIEAOBaHUE OyIeT TPOBOJUTHCSA B
Tpex yHusepcuretax Upnanauu go uroHs 2020 roma co CTyieHTaMu BTOPOTO
Kypca npogeCcCHOHAIBHON MarucTparypsl B 001acT 00pa3oBaHus.

B3rusiapl yuuTeseil Ha4aJbHbBIX U MOCJAEBY30BCKMX KJIACCOB HA
npenogaBaHue ajaredpsbl

C suBaps 2018 roga 3To uccienoBaHue ObUIO COCPETOTOUEHO HA U3YUEHUU
YUUTENSIMU OCHOB aJireOpbl, 0COOEHHO BO BpeMsl iepexojia U3 HauyaabHOH B
CpeAHIO0 KoY. JlaHHbIe, COOpaHHBIE B 3TOM HCCIIEJOBAHUH, CIICIIUAIBHO
UCCIEeIYIOT KOHIENTYyaJbHOE OHUMaHUE alreOpbl YUUTENIMU CTAPIIUX
KJIACCOB HAYaJbHOW LIKOJIbI U MJIAJIINX KJIACCOB CPEAHEN LIKOJIBI.
HccnenoBanue HOCUIIO KaY€CTBEHHBIN XapakTep U BKIIIOYAJIO JBa 3Tara
MOJIYCTPYKTYPUPOBAHHBIX cOOECeI0BaHUM C TPYIION yuuTenen cTapimx
KJIACCOB HAYaJIbHOM IIKOJIBI M MIIAJIIINX KJIACCOB CpeIHEH MIKOJbI. TONbKO 4TO
3aBEPIIMINCH BTOPBIE HHTEPBBIO, paciindpoBka OyneT crenana a0 Aekadps
2019 ropna.

Ouenka nporpaMmmbl CTHIIEHAUI AekaHa ¢GakyabTeTa 00pa3oBaHuA U
MEIUIHHCKHUX HAYK JJISl IOCTAOKTOPCKUX HCCJIeI0BAHU I
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[Iporpamma ncciaenoBaTeNbCKMX CTUNIEHAMM MpeACTaBIIsAeT co00i
3HAUYUTEJIbHYIO CTPATETUYECKYI0 HHBECTUIMIO (paKylbTeTa 00pa3oBaHus U
MEIUIUHCKUX HayK, IPU 3TOM [I€pBOHAYaIbHas IPYIIa COCTOUT U3 IIECTH
CTUIICHIMATOB JIEKaHa, HA3HAYEHHBIX Ha Tpu roja ¢ maprta 2018 mo nexadbpb
2019 roga. OTmMuuTENBHONM 0COOEHHOCTBIO TPOrPAMMBI SIBISIETCS €€ AKLIEHT
Ha HaCTaBHUYECTBE U KapbePHOM POCTE I OATOTOBKU OyIyIIUX HAYyYHBIX
pykoBozauTenel. MccnenoBarenabckoe Hccael0BaHUE IPEJOCTABUT BAXKHYIO
MH(}OPMALIIO 0 KPAaTKOCPOUYHBIX MOCIEACTBUAX IPOTPAMMBI, a TAKKE
(dakTHUeckue JaHHbIE B MOIJEPHKKY PEIIEHUI O TOM, CIEeIyeT Jiu ee
IPOJIOJKATh U KAKKUM 00pa3oM.

B yem cmbica? MHeHue yunTeieil 0 moompeHud 00HYCHBIMHU 0aJ11aMu 3a
U3ydyeHHe MaTeMATHKH (0Jiee BLICOKOIO YPOBHS

B Upnannuu B 2012 roxy 6s11a BBeieHa bonycnas Muunumarusa (BPI) nus
MaTeMaTukH. B pamkax 3Toif HHUIIMATUBBI JTIOO0H CTYACHT, pEITHBIIHMA
M3y4aTh MaTeMaTUKy Ha 0oJiee BLICOKOM YPOBHE, MOJIy4aeT JOTOJIHUTEIBHO 25
6amtoB CAO npu yclIoBHH, UTO OH CIACT BBITYCKHOH 3k3amMeH. OCHOBHAs 1IENTb
9TOTO UCCIIEOBAHMS 3aKII0YAETCS B U3yUYEHUH MPEUMYILECTB U MPoOieMm,
cBsi3aHHbBIX ¢ BPI, ¢ Touku 3penus npenopasareneii MareMaTHKU. JTOT MPOEKT
Ob11 Havat B stHBape 2018 rona, a BOMPOCHUKU OBLITH pacIpOCTPAHEHBI B
anpeie 2018 rona. beim oxBauensl 800 yuureneit B 400 cpeqHUX MIKOJIaX U
266 yunteneii. CoOpaHHbIE TaHHBIE B HACTOSIIIEE BPEMs aHATTU3UPYIOTCS
uccienoBarensckoi rpymnmnoii (anpens 2018 roxa - aexabps 2019 roxa).

WIiSTEM2D nporpamma*® npucyxaenunsi crunenauu

C centsi6ps 2018 roma mo centsOps 2019 rona 1mo ka0 TUCIUILUTHHE
MPUCYXKTAFOTCSI CTUIICH TUU JIJTS KCHIIUHBI, IMCIOIICH JTUTUIOM O BBICIIIEM
oOpa3oBaHuM, paboTaroiell B Ka4ecTBe JIOIEHTA | ellle He padoTaroiel B
AKKPEJMTOBAHHOM YHHUBEPCUTETE WM MPOEKTHOM yupexxaeHuu. llens coctout
B TOM, YTOOBI CTUMYJTHPOBATh SHTY3Ua3M KCHIIUH B 001aCTH HAyYHBIX
WCCIICIOBAaHUH ¥ BIIOXHOBJISITh UX HAa PA3BUTHE KApPbePhbl B COOTBETCTBYIOLIUX
obmactsax STEM.

IMpoext Career Mathways

[poexr® nonyunn Gpunancupopanue B pamMkax mporpammsl SFI Discover
scheme, nmporpammsl 00Opa3oBaHus U BoBjieueHHs obmecTBeHHocTH SFI,



KOTOpasi HaIpaBjieHa Ha MOBBIIICHHE OCBEAOMIICHHOCTH U BOBJICYEHHOCTH
upnanackoit odmecreeHHoctd B STEM. Cornmacuo SFI “...Muccust atoit
IPOTrpaMMBbI - CTUMYJTMPOBATh, BIOXHOBJISATH U HAIIPABJIATh JyUIIUX B 0071aCTH
STEM-006pa3oBanus 1 BOBJIeUEHUS OOMIECTBEHHOCTH.ITO TOCTUTACTCS ITyTEM
MOJIJIEPKKU U Pa3BUTHUsI 00pa30BaTEIbHOTO U HHPOPMALIUOHHO-
npormaranaucTckoro cekropa STEM B Upnananu nmyTeM HHBECTUPOBAHUS B
pa3BUTHE U PaCIIMPEHHE MOTCHIIMAIA B 3TON 00J1aCTH, a TaK)Ke U3YUEHUS U
MOOIIIPEHHUS HOBBIX CPEJICTB BOBJICUEHUSI OOIIECTBEHHOCTH U KOMMYHUKAIIHIT .

[Iporpamma Career Mathways cooTBeTCTBYeT 1eisiM IporpaMmmbl Discover,
ITIOCKOJIBKY OHa HarlpaBiieHa Ha nonyispusanuio STEM u, B yactHOCTH,
MaTEMaTUKH, CPEIU yUJaIUXCs IEPEXOJHOTO Kypca; UX POIUTENEH; X
yuuTeNIe MaTeMaTHKH, a TakKe yaurtesneil npodopuentanuu. Maunmarusa
HampaBJieHa Ha TO, YTOOBI MPUBJIEYh BHUMAHHUE K MaTeMaTHKe, Jie)Kallen B
OCHOBE Pa3IUYHBIX Tpodecchii, Kak CrIocO0y MOBBIIICHUSI BOBJICYEHHOCTH
cTyneHToB Bo Bce npeametrsl STEM. B npoekTe yuacTByIOT HECKOIBKO
M3BECTHBIX JIMUHOCTEN (Hanmpumep, Jxexu Xepiu [CHOpTUBHBIN
xoppecnonznent RTE]; JTizsu Jaitonc [med-nosap u npeanpuanmarens TV3];
Jun Ctponr [topuct "Kak cnenars youiiny"]; Ixoanna JlonHennu
[MeTeopomor, Met Eireann]) u apyrue npodeccroHabl, KOTOpPhIE TF00E3HO
MPEAJIOKIIA CBOU YCIYTU. HAUTE BpEMS BBICTYIIUTh B KQUE€CTBE MOCIJIOB
STEM.
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B kauectse nocioB STEM 3Ty crienuaincTsl 3aryucaiy MHTEPBbIO C
uccienoBarensckoi rpynnoi Career Mathways, B KOTOpOM OHHM HCCIIE€I0BAIN
pa3IuYHbIe TUIBI MAaTEMATUKH, KOTOPHIE OHU HCIIOJIb3YIOT B CBOEH Kapbepe, U
MOYEPKHYIIN, HACKOJIBKO BaKHO UMETh XOPOIlee MIOHUMaHNE MaTEMATUKH U
OBITh OTBITHBIN B 3TOM 00JaCTH. DTH BUACOPOIUKH JENal0T MaTeMaTuky OoJee
3aMETHOM U YBJIEKATEJIbHOM JUISl CTY/IEHTOB, U €CTh HA/IEK/1a, YTO 3TO IIOMOXKET
YUUTENSAM, CTOJIKHYBIIMMCS ¢ 00muM BompocoM: "['ne s Oyay ucmonb30BaTh
9TO cHOBa?" 3aTeM 3TH BUAECOPOJIUKU UCIIOJIb30BAIUCH IPYNIION
uccleaoBareneil st pa3paboTku Habopa pecypcoB, BKIIIOYasi HOAPOOHbIE U
HOBAaTOPCKHE IJIaHbI MPENOJaBaHus U O0yUEHUS; YUSOHUKH JJI yUaluXcs,
OTpa’KaIoIIHe MOUIMHHBIE TPOOJIEMBI PeaJIbHOTO MHUPA, a TAKKE CEPHUI0
IUIaKaTOB, CIIOHCOPOM KOTOPOH Jito0e3Ho BbicTynwiIa Mpnanackas
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HE3aBUCHUMas OpraHru3anus, yTOOBI ITOKA3aTh BCEH ITKOJIC, HACKOJIBKO IICHHA
MaTCMAaTHKa B Pa3JINYHBIX HpO(beCCI/I}IX.

TiME (Bpemsi B MaTeMaTH4eCKOM 00pa30BaHUM)

Joktop Huam O'Mupa u nokrop Mapk Ilpenaepract ([yomuackuii TpuHUTH-
KOJUIEK) TTONTydniu uHaHCHpoBaHUEe OT MpIaHIcKOro nccaen0BaTelIbCKoTo
coBeTa B paMkax nporpammbel New Foundations asist npoBeaeHust
UCCJIEIOBATEIBCKOTO MPOeKTa 1moja Ha3BaHueM “Ectb u Bpems (Time in
Mathematics Education)?”*°. Buenpenue Project Maths B 2010 rogy no6ynuio
PSAIl OTYETOB U UCCIIEAOBAHUIN MPEINOIOKUTh, YTO MIPEMOJABAHUIO0 MaTEMATHKU
B Upnanauu ynensiercss HEAOCTaTOYHOE KOJIMYECTBO BpeMeHH (/lenapramMeHT
obpazoBanus u podeccronanbHbIX HaBbIKOB, 2011; Kocrpoys u 1p., 2012;
Wpnanackas accormanus yuuteneit matemaruku, 2012; Jxeddepc u ap.,
2013; berru u O'Mupa, 2014). OnHako HA B OTHOM U3 3THX OTYETOB HE OBLIO
MIPEACTABICHO KOHKPETHBIX JI0KA3aTEIbCTB TOUHOTO KOJMYECTBA BbIIECIEHHOTO
BpeMeHu. Takum 06pa3oM, OCHOBHOM IIEJIbIO 3TOTO MPOEKTa OBLIIO N3YUYCHHE
TaKUX BONPOCOB, CBSI3aHHBIX C PaclpeesieHueM BpEMEHHU Ha 00yUYeHHE.

Hennas peakuus

[lennas peakmus®! - 5TO MPOEKT, HANPABIEHHBIM Ha CO3IaHUE YCTONYMBOTO
IIOX0/a K UCIIOJIb30BAaHUIO HAYYHBIX UCCIEIOBAHUM B KJIACCE C
MCII0JIb30BAaHNEM KaCKaHOM MOZENN Ui YCUIEHHsS UX BO3AEUCTBUS. DTOT
poekT ocymecTnisuics ¢ 2013 mo 2016 rox B 12 crpanax-naprHepax, u
WpJaHJCKUH MapTHEP, yYacTBYIOIIMMI B HeM, HaxoauTcs B UL. Moaens nenHoit
pEaKLMM HOCUT LUKINYECKUI XapaKTep, TOATOMY KayKIbli rOf B IPOEKT
HaOupanuck HoBbIe yuuTens (1mo 10 B o) U3 pa3HBIX IIKOJI, YTO 00ECIEYUBAIIO
BO3MOXKHOCTB y4acTusi OOJIBIIOTO YKciia yuuTenei u ydamuxcsa. B Upnanauu
OCHOBHO€ BHHMAaHHE YJENIAETCS CO3aHUI0 MPO(PECCHOHATBHOTO
obpazoBarensHOTO coobmiecTBa (PLC), B kKoTOpoe BXOAST MpernoiaBaTenu-
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BOCITUTATEIIN, yYUTENsI 0€3 OTPhIBA OT MIPOU3BOJICTBA, YIUTEIIS
MIPEIBAPUTEIHLHON TIOJTOTOBKH, YICHBIS-TIPAKTHKHU U TIOJIUTHKY C IIEITBIO
pa3paboTKH KUBOU 00pa30BaTEIbHONM TEOPUHU O TOM, UTO, 10 MHEHHIO
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yauTeNeH, mpeacTaBisieT co00i nccineqoBanne B KOHTEKCTE UX COOCTBEHHOTO
ki1acca. [locne Toro, Kak MmpernoaBaTesy BKIFOUYMWINCH B MHTEPAKTHBHOE
npodeccuonansHoe pazputue IBSE, nux yuenuku (B Bo3pactHoi rpymie 14-16
JeT) paboTaroT BMECTE HaJ UCCIEA0BAHUEM HAaYyYHBIX CIIEHApUEB. 3aTeM UX
paboTa 00001aeTcs Ha HAllMOHAJIbHOW KOHpepeHnH “Bripasu cebst cam”,
POBOAMMOM Kaxkbiid Tof B UL, T/Ie CTYIeHTHI peACTaBIISIOT IJIaKaThI,
CBSI3aHHBIC C MX MCCIICIOBAHUSIMH U OITBITOM HCIIOJIh30BAHUS
MCCIIE0BATENBCKOTO MOAX01a. Bee nemonb3yemMple METOJ0I0THH COTIIACYIOTCS
C MePECMOTPEHHOM y4eOHOW POrpaMMON TI0 €CTECTBCHHBIM HayKaM, U paboTa
BEJIETCS KaK COOOIIECTBO MPAKTHKOB, KOTOPOE JIeTaeT yIop Ha OOMEH UICSIMH
B PaMKax MOJJIMHHO Pa3BUBAIOIIETO MPOIIecca.

MaremaTn4eckasi IOATOTOBKA CTYIEHTOB K moaydyeHuio crenedu STEM
TpeThero ypoBHs

[{enpto 3TOTO MpOEKTa OBLIO U3YyYEHHE MaTEMaTHUYEeCKON TOTOBHOCTH
ctynenToB Kk nonydenuto STEM’o6pa3oBaHus Ha YPOBHE BBICIIETO
o0Opa3oBaHMs B UPJIaHACKOM KOHTEKCTe. B paMkax mpoekTa Obl1 IpUMEHEH
WHHOBAI[MOHHBIN MOAX0J] K IpobyieMe ynepKaHHus CTYJEHTOB Ha CTENEHX
STEM nyrem u3ydueHus peAcTaBICHUN TPEX 3aMHTEPECOBAHHBIX CTOPOH —
MPEIOAABaTEIIEH, CTYIEHTOB U JEKTOPOB — O MaTEMATUYECKON
MTOATOTOBJIEHHOCTH CTYACHTOB K U3YYEHHUIO €CTECTBEHHBIX HAyK U
WH)KEHEPHOTO JIeJIa Ha BBICIIEM YPOBHE.B 3TOM IIPOEKTE TaKkKe U3ydalloCh
CYIIECTBOBAaHUE M BOCTIpUsATHE MexkaucuuruHapaoro STEM-o6pa3oBanust
MIPU MOATOTOBKE CTYAEHTOB K nepexony Ha STEM-o00yueHue BbICIIErO ypOBHSI.

- CASTeL

CASTeL - kpynueiimuii B Upiaanauu uccien0BaTeIbCKUM IIEHTP B 0071aCTH
HayKH, TEXHOJIOTUH, HH)KEHEPHOTO JIeJla U MaTeMaTHIeCKOoro o0pa3oBaHus
(STEM) (dybmuHCckuii ropoackoit yausepeutet, Jyonun, 9, ren.. +353 (0) 1
700 5862, castel@dcu.ie, eilish.mcloughlin@dcu.ie)®. Muccus CASTeL
3aKJII0YaeTCs B oasiepxke pazputus ydyamuxcss STEM ¢ panHero Bo3pacra u,
TakuM 00pa30M, MOBBIIIEHUH HAYYHOTO, MAaTEMaTHYECKOTO U
TEXHOJIOTUYECKOTO MMOTEHIIMAIa upiaHackoro odmectsa. Ha npotshkennn
noutu AByX aecsatuiietniit CASTeL BHOCUT 3HauuTeNbHbINA BKIIaa B STEM-
o0pa3oBaHUE KaK Ha HAIMOHAJIHLHOM, TaK U Ha MEXIYHAPOIHOM YPOBHSIX.
Omnwupasics Ha Hay4HO 00OCHOBaHHBIE HccenoBanus, KacTens pykoBoauT
pa3paboTKON MHHOBAIIMOHHBIX U 3(()EKTUBHBIX YUEOHBIX MPOTPAMM,
npenoaaBaHueM 1 ooyduenueM B oomactu STEM-06pazoBanus ¢ paHHETO
JIETCTBA JI0 YPOBHSI BBIITYCKHHKA.
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bonee toro, CASTeL ob6nanaetr yHUKaIbHBIMUA BO3MOKHOCTSIMU JJISI
MIPOBEJECHUS MEXIUCUUITIMHAPHBIX UCCIIE0BaHUI Oaroapsi CBOeMy
pazHooOpazHomy onbiTy B STEM-auciuninnax (MareMarrika, €CTECTBEHHbBIE
HayKH, OMOIOTHs, XUMUs, (pr3nKa, HHKEHEepHUs, IUPPOBOE 00ydeHHE U
texHosnorum). CASTeL oObeanHsieT ncciaenoBaTeNIbCKHil OMBIT paKynbTeTa
€CTECTBEHHBIX HAayK U HayK o 370poBke U MHcTuTyTa 06pasosanus DCU,
KOTOPBIN SBJISIETCS BeAyIIUM B Vpiananu mocTaBIIMKOM I1€1aroruyeCcKoro
oOpa3zoBanus. I1o no3Bossier CASTeL ObITh B aBaHTap/ie pa3BUTHS 3HAHUI U
HaBBIKOB OynyIIMX yuuTeneu st npenogaBanus npeameroB STEM. Kpome
toro, CASTeL. MoxxeT o0GecreuuTs HempepbhIBHOE MPO(HEeCCHOHATBHOE Pa3BUTHE
(CPD) B o6mnactu STEM-o0pa3oBaHusi, OXBaThIBaloIIee Kak
MOCIEA0BATENbHOCTD, TaK U MHPOTYy oxBara. CASTeL u3zBecTHa cBoeit
BEJIYIIEH POJIbIO B MEKIYHAPOIHBIX UHHUIIMATHBAX B oOnmacTu STEM-
oOpa3oBanus. MHOTHE U3 HUX COCPEIOTOUYCHBI Ha 00YUeHIH, OCHOBAaHHOM Ha
MCCIIeIOBaHUH, IPU KOTOPOM PEIICHHE MPOOIeM U SKCIIEPUMEHTHUPOBAHUE
OCHOBAaHBI Ha JIFOOOMBITCTBE U HAOIIONATENBHOCTH YUALUXCS, TO3BOJISASI UM
OCMBICJIMBATh OKPYKAIOIIUA MUP TTOCPEACTBOM KPUTHUECKOTO MBIILJICHUS U
peduexcun.

Texywue npoexmul

Ouenka TpancBepcaibHbIX HaBbIKOB B STEM (ATSSTEM)® - 510 mpoekt
VHHOBALIMOHHBIX MOJUTUYECKUX IKCIIEPUMEHTOB, KOTOPBIN ITPOBOJUTCS B 8
ctpanax EC u BKIIto4aeT napTHepcKyto ceTh u3 12 yueOHbIX 3aBeeHuil. ATS
STEM ctpemMuTcst Ipe1oCTaBUTh MPETOIaBaTeNsIM U CTyACHTaM d(PPEKTUBHBIC
1 HE0OX0IuMBbIe IIU(PPOBBIEC MOIXOBI K OLIEHKE JJISl Pa3BUTHS CKBO3HBIX
HABBIKOB CTYACHTOB BTOporo ypoBHs B STEM (Hayka, TeXHOJIOTHS, UHKEHEepUs
Y MaTeMaTruka). JTa MOJeNb pa3padbaTbIBacTCsl, BHEAPSAETCS U OLICHUBACTCS B
paMKax KpyImHOMacIITaOHOTO MUJIOTHOTO MPOEKTa B Ki1acce, BEAYIIEro K
BBIPAOOTKE MOJIUTUYECKUX PEKOMEHAAIMM KaK Ha HAIIMOHAJILHOM, TaK U Ha
€BPOIENCKOM YPOBHSIX Ui JajibHeel TpanchopMauu oOpa3oBaHusl.
IIpenonaBarenu, UCCIEAOBATENN U CTYNCHTBI, YYaCTBYIOIIKE B IIPOEKTE,
IIOMOT'YT CIUIAHUPOBATH HOBBIE NIEJarOrM4E€CKHUE MOAXOAbI U PE3yIbTaThl
o0y4eHus1, 4TOObI MOBIUATH HA CUCTEMHbIE U3MEHEHUS1, KOTOPBIE MO3BOIAT UM
JOOUTHCS ycrexa B IOCTHKEHUH CBOUX 00pa3oBareabHbIX 1enel. [Ipoekr
TaKKe HaIpaBJIeH HAa 00ECIIEYeHHE TOTO, YTOOBI Y TUPEKTUBHBIX OPTaHOB ObliIa



CTpaTerusi BHEAPEHUS AJI CO3AaHMsI TBOPUECKOM cpesibl 00yueHus,
COOTBETCTBYIOIIECH UX HALIMOHAJIBHOMY WIM PETHOHAIBHOMY KOHTEKCTY.

ENERGE — Ctumyaupyoiee odopa3oBaHue sl COKpalleHusi BLIOPOCOB
MAPHUKOBBIX I'a30B

[To Mepe cTapeHust CylIeCTBYIOIIETO NapKa 31aHui CPEeTHUX MIKOJ (OT
TJIAHUPOBAHUS JI0 3aBEPIUICHUS CTPOUTEIHCTBA HOBBIX IIKOJI / KAITUTATBHOTO
PEMOHTA MOT'YT IIPONTH TO/IbI) BOZHUKAET MOTPEOHOCTH B HEIOPOTHX
PEIICHUSIX, KOTOphIe 00eCIIeUnBaOT
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JOJITOCPOUHYIO 3(PPEKTUBHOCTH UCIIOIB30BAHMS PECYPCOB B IIKOJIAX U
CokpaiaroT BeIopockl napHukoBbix razoB (GHG). Hupextussl EC no
WCII0JIb30BaHUIO YHEPTUU B CTPOUTEIBCTBE U MEPHI 110 3aIIUTE KJIMMaTa Ha
2020 u 2030 roasl HOATBEPKAAIOT 3Ty HeoOxomuMocTh. ENERGE®
YIOBJIETBOPSIET 3Ty NOTPEOHOCTD C MOMOIIBIO LIeJICHANIPABIECHHBIX (PU3NUECKUX
BMEIIATeILCTB, COYETAIONINX BeO-TUIaTHOPMY U TaTUUKU 3AaHHs (HAlpuMep,
NIEKTPUYECKHE, TETIOBHIE U T.J1.) C TOBEJACHYECKIUMU UCCIIEIOBAHUSIMU U
HOBBIMHU 00pa30BaTeIbHBIMU MOAXO0JIaMHU, KOTOPBIE MO3BOJISIOT IIKOJIaM
y4acTBOBaTh B COKpPAIIEHUHU BBIOPOCOB SHEPTUU U TAPHUKOBBIX Ta30B. ITOT
1IETTOCTHBIN, aTANITHPYEMBIA M MEKIUCIIUIUTMHAPHBIN MTOIX0]] O0BETHHUT
COLMOJIOTUYECKH, TEAATOTHYECKU 1 KOMMYHUKAIMOHHBIN OIBIT C
HEJIOPOTMMU TEXHOJOTUSIMU, BMelaTebcTBaMu B oonactu ICT u cuctemHoit
unxeHepueir. ENERGE 6yner nemonctpupoBarbes B mkonax Opanium,
I'epmannm, JlrokcemOypra, Upnanauu, Hunepnanaos u BennkoOputanum.
ENERGE cTpemutcs 100MThCS CHUXKEHHUSI OOIIEr0 YIHEPTONOTPEOICHHS KaKk
MUHUMYM Ha 15% B 12 mikonax ¢ JeMOHCTPAIMOHHBIMU IJIOLIAIKAMH B
TEUYCHHE TepHoia peaTnu3aluy MPOeKTa u Oy/IeT IPHUBIICKATh PYKOBOJCTRBO,
YUHUTEIICH, yIaIuXcsl 1 BCIIOMOTaTeNbHBIN TTepcoHa (BCIO IITKOJIBHYIO
HKOCHCTEMY) K CHIDKEHHIO SHEPronoTpebaeHus MyTeM pa3paboTKu HOBOTO BeO-
caiiTa. margopma, alanTUPOBAHHAS JUISI PA3TUYHBIX 3aUHTEPECOBAHHBIX
CTOPOH IIKOJIBHOM KOCUCTEMBI. [[oirocpodHoe BO3AeiiCTBHE OyIEeT YCUIIEHO 32
CYeT pa3pabOTKH JOTMOJHUTEIBHBIX U MMEPECMOTPEHHBIX YUEOHBIX MaTEpHATIOB
B JIONOJIHEHHE K CYILECTBYIOIIMM IIKOJIBHBIM IIporpamMmamM (AJis yJauiuxcs B
Bo3pacte ot 12 no 18 net, T.e. ENERGE 0Oyzner orcnexxuBarh BIusHUE
MPOEKTHBIX MHUITUATHUB 3a Mpe/ejaMu IITKOJIbHON Cpe/ibl Ha JJOMAIITHIOK CPeTy
nepcoHana u ydammxcs (24 moma), 4ToObl OTCIICKUBATH, KaK IITKOJIbHbIE
MEpONPUITUS MOTYT OBITh pEaJIN30BaHbI. OKAa3bIBaTh OOJIEE IMUPOKOE BIUSHUE
3a MpejesiaMu IIKOJIBHOW CPeJbl B IEMOHCTPAIIMOHHBIX IIKOJIAaX OyAYT CO3/1aHbI
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xomutetel ENERGE, koTOpBI€ cocpeioTrouar BHUMaHHE Ha
TPaHCHAIIMOHAJIBHOM YYaCTHH ITPOEKTHBIX ILIKOJI, UCCIIEJOBAHUAX
JOJITOCPOYHOI0 BO3AEUCTBYS M PACIIUPAT BO3MOKHOCTH BCETO IIKOJIBHOIO
CO00I1IeCTBA Y4aCTBOBATh U MOAJIEPKUBATH SHEPrO3PPEKTUBHOCTD U
COKpallleHue BEIOPOCOB MAPHUKOBBIX [a30B.

Jasaiite norosopum o STEM

Jagaiite norosopuM o STEM - nunoTHoM npoekre®®, punancupyemom
Wpnanackum HaydHbIM (GOHAOM U Bo3mIaBisseMoM MHcTuTyTOM 006pazoBanus
DCU coBmectHO ¢ LlenTpom coaelicTBus npenojgaBanuto u ooyuenuto STEM
(CASTeL) B DCU. D10T npoeKT NpeAcTaBisieT cCoO0H COTPYAHUUECTBO MEXY
HCCIIeIoBaTeNsIMU B 00JIaCTH MCUXOJIOTHH U 00pa30BaHus B 00JaCTH HAYKH U
TEeXHHUKH JJIs1 peasin3aliiy MIJIOTHON IPOrpaMMBI o 6oproe ¢
HEZOIPEICTaBIEHHOCTHIO KEHILMH B HAyKe U TEXHUKE C aKLIEHTOM Ha paHHee
BOBJICUCHHE JICBOUYEK B HAYKY.

% http://castel.ie/energe/

56 http://castel.ie/LetsTalk AboutSTEM/

OTOT NPOEKT, OCHOBAHHBIN HA JIBAIIATUIICTHUX COJMIHBIX MEXKTYHAPOJHBIX
UCCIIeIOBAaHUSAX U MHULIMATUBAX, IPEJICTABIsAET cO00i 00pa30BaTENbHYIO
nporpammy STEM 1u1s poauteneii U yuuTeneil MaleHbKUX AETeH, KoTopast
MTOTYEPKUBAET MOTCHIMAIBHOE BIMSIHUE SI3bIKA HA HAYYHYIO JIEITEIIBHOCTh
JeTel 1 MOTHBAIIMIO K 00yueHHnt0. B yacTHOCTH, B HEM MOTYEPKUBAETCS, UTO
JICBOYKH CUMTAIOT €05l CHOCOOHBIMH HCIIONB30BaTh HAYKy M MCCIIEI0BATh €e.
IIporpaMma npumiamaer poguTeNnei, BOCIIUTATENEH JOIIKOJIbHBIX YUPEKICHUN,
KJIACCHBIX PYKOBOAMTENEH AeTel u HehopManbHbIX penoaasareneit STEM
MPUHATH Y4acTHE B CEMUHApax, Ha KOTOPBIX OHU U3y4aloT (PakTHUeCKue
JAHHBIE O POJIX SA3BIKA B PA3JIMYHON MOTHUBALIUU ACBOYEK U MAJIBYMKOB K
M3YYEHUIO €CTECTBEHHBIX HAYK U MX HACTOMYUBOCTH.

Maths4All.ie



Maths4All.ie>’, punancupyemsiii SFI Discover, mpeacTasinser co0oii BeO-calir,
pa3paboTaHHBIN ISl yIUTeNeld U COBMECTHO ¢ HUMHU. OH COIEPXKUT IJIaHbI
3aHSTHI, MaTepUabl JJIsl HEPEPHIBHOTO MPO(heCcCHOHATBLHOTO Pa3BUTUS U
BH/JICOKJIHITHI, OCHOBAHHBIE HA MEPOTIPUATHUSIX, TIPOBOUMBIX B UPJIAHICKUAX
HaYaJbHBIX KJIAcCaX U JOIIKOJIBHBIX yUpEeKIeHUsX. [[1aHbl OCHOBaHBI Ha
npoekTe crenudukanuu Oyaymien yaeOHoM mporpaMMBel 10 MaTeMaTUKe s
HavaJIbHOU IIKOJBI U Alstear U MOIXOAAT VISl IeTeH OT JOUIKOJIBLHOTO BO3pacTa
JI0 TpeTbero kinacca. BeO-caliT peiaraeT 0CHOBaHHBIN Ha BUJIEO MOJIXOM K
HENpephIBHOMY MPoheCcCUOHATBPHOMY Pa3BUTHIO, a TAKKE JOCTYITHBI MOAYIIH,
Kacaroluecs MaTeMaTHueCcKX 3aj1ad, Oece/l ¥ UCIOJIb30BaHUs UTP U KHUKEK C
KapTHHKaMu. B HacTos1iee BpeMst Mbl paboTaeM HaJl paclIupeHUEM
MpeIIaraeMbIX IJIaHOB 3aHSATHH, BKITIOYHB B HUX CTapIINE KJIACCHI HAYAIBHON
IKOJIbl. MBI TakKe pa3pabdaTbiBaeéM HOBBIE MOAYIIM TOBBIIICHUS
KBaJIM(PUKAIIMHY B OTBET HA OMPOC MOTPEOHOCTEN yUUTENEH U MPeArnounTaeMbIX
dhopmaros.

3DIPHE — Tpu u3mepenus ucciae1oBanus B puznyeckoM o0pa3oBaHuU

Dror ERASMUS+project®® opueHTHpoBaH Ha pasInYHbIC YPOBHH
UCCIIeI0BaHUH, UMEIOIINX OTHOIICHHE K 00pa30BaHMIO B oOnactu pus3uku: 1)
OOy4deHne Ha OCHOBE 3alpPOCOB ISl yUalIuxcs; 2) 3anpockl MPaKTUKOB IS
yuureneil; 3) 3anpocsl KOyduHra ajs naptaepos; 4) J{uzaitH o6pa3oBareiabHbIX
uccnenopanuii 3DIPhE. [lensmu npoekTa SBISIOTCS CO3AaHUE
npodeccruonansHbix yueOHbIX Tpymnm (PLG) u3 yunrtenei-npakTukoB u
oOyuyeHue ux coOCTBEHHOM MpaKTHKe 00y4eHHs, OCHOBaHHOro Ha onpoce (IBL).
Ha perynspubix Bctpeuax PLG Mb1 OynieM o0cyx1aTh mpoodiaemMbl onpoca,
CHOCOOBI MPOBECHHUSI OIIPOCA, METO/IbI, JT0KA3aTENIbCTBA U BBIBOBI. MBI OyrieM
pa3MblIuIATh HaJ ynyuiieHueM IBL B kitacce. PLGs 13 pa3HbIX cTpan
OOMEHSIIOTCS OTBITOM, OOCYZIAT CBOU MPOOIEMBI U TTOPA3MBIIIISIOT O METO/IAX,

S https://maths4all.ie/
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JI0Ka3aTesbCTBaxX U T.A. Pe3ynbrarsl 3T0r0 npouecca OyyT MpeacTaBlIeHbl Ha
HallMOHAJIBHBIX U MEXAYHAPOAHBIX MEPONPUITHUSIX. XOPOLINE IPUMEPBI
npaktuku IBL GynyT npencraBieHsl B TUCBMEHHOM, 0011e10CTYTHON (opme.
OcHOBBIBasICh Ha OMBITE, MBI pazpaboTaeM Kypc Mo OMpoCcy MPaKTUKYIOIINX
crienranucToB. OCHOBBIBAsACH HAa 3TOM OIIBITE, MBI Pa3paboTaeM Kypc 10
xoyuuHry PLG. PerynsipHoe conpoBokIeHUE U U3yUEHUE BCEX MTPOLIECCOB B



paMKax MPOEKTa MPUBEJIET K OOIMIMPHOMY UCCIIEAOBAHUIO 00pa30BaTEILHOTO
nu3aiHa.

OTKpbBITHIE HIKOJIbI 1JI51 OTKPBITHIX 0011eCTB

2TO0T HpOCKng MMoAACPKUBACT 0OJIBIIIOE KOJIUYECTBO eBpOHeﬁCKHX IIIKOJI B

BHEPEHUHU MOIXO/IOB K OTKPHITOMY IIKOJIEHOMY OOYyUEHHIO ITyTEM a)
pa3pabOTKX MO, CITIOCOOCTBYIOIICH pa3BUTHUIO TAKOW KYIbTYpHI, 0)
NPEOCTABICHHS PYKOBOISAIIUX MPUHITUIIOB M KOHCYJIBTAIIUN IO TaKHUM
BOIPOCaM, KaK MOBBINIICHHE KBATHU(PUKAIIMU TIEpcoHala, epepacipeaesieHue
BpPEMEHU U MAPTHEPCKUE OTHOLIEHUS C COOTBETCTBYIOIUMHU OPTraHU3ALUSIMU
(MECTHBIMU TTPOMBIIIIIICHHBIMU TIPEANPUATHIMU, UCCIEA0BATEILCKUMU
OpTraHHU3aIUsIMHU, aCCOLUALUAMH POJUTENICH U TTOTUTUKAMU)., U B)
MpeIoKEHHUE PsiZla BO3SMOXKHBIX MPOIECCOB BHEAPEHUS, HAUMHAs ¢ HEOOIBIIINX
ITPOTOTHUIIOB Y 3aKaHYMBAsl CO3JaHUEM “‘OTKPBITOM IIKOJIBI B IIKOJIC” WJIN JaXe
MPOEKTUPOBAHUEM HOBOM IIKOJIBI, B TO BpeMs KaK OHU TECTHUPYIOTCS U
orieHuBarOTCA B 6osiee ueM 1000 mkodbHBIX cpenax B 12 eBpONMEeHCKUX CTpaHax.
TeMbl NPOEKTHBIX MEPONIPUATUH, pa3paOOTaHHBIX U PEATU3YEMbIX B IIKOJIaX-
Y4aCTHHULIAX, KOTOpbIE OYIyT MPOBOAUTHCS, OYyIyT COCPEAOTOUEHBI HA 00JIaCTAX
HAyKH, CBA3aHHBIX C MACIITAOHBIMU COIIMAILHBIMU BBI30BaMH,
chopmynupoBanubiMu EC, OynyT cBsizanbl ¢ RRI u OyayT cBsizaHbl ¢
pErMoHaIbHBIMUA U MECTHBIMH MPOOIeMaMu, NPEACTABIAIOIIUMU HHTEPEC.
[Tpoext xoopaunaupyetcs Ellinogermaniki Agogi Scholi Panagea Savva (EA) u
umeet 20 yupexaeHuii-naptaepoB. Llenpto npoekTa sSBasieTcs ONUcaHue u
MacmitaOHas peanu3anus npouecca, KOTopblil Oynet cnocoOCTBOBATh
MpeoOpa30BAHMIO IIKOJI B MHHOBAIIMOHHbBIE SKOCUCTEMBI, BHICTYIIAIOIINE B
KauecTBe OOIIMX IJIOMIAA0K JJIsl U3yYEHHs €CTECTBEHHBIX HAyK, 32 KOTOPBIE
PYKOBOJIUTEINH, YUUTENS, YUAIUECs] © MECTHOE COOOIECTBO pa3AesioT
OTBETCTBEHHOCTb, Ha/l KOTOPHIMU OHH Pa3JENISIOT MOJTHOMOUYHUS U OT KOTOPBIX
BCE OHU IOJIYYalOT BBITOJY 3@ CUET YBEJIUUYEHHUS CBOETO HAYUYHbIN KalUTAal
COOOIIECTB M pa3BUTHE OTBETCTBEHHOM IpakTaHCKOM IMO3HUITUH.

- STEM activities

YMHBIE TEXHOJIOTNH

3T0 moadopKa pa3nUYHBIX 00Pa30BaATEIBHBIX MEPONPUATUH IS INKOJILHUKOB U

CTYIEHTOB, KOTOPBIE HIO3BOJIAIOT UM IOHATH 3HaueHre STEM-o6pasoBanus®.
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SciFest

IIporpamma SciFest coctout u3 cepun ogHogHeBHBIX STEM-sipmapok ams
CTY[EHTOB BTOPOTo ypoBHs. Llenb nporpamMmel - mpoOyAUTh HHTEPEC U JII0OOBb
K npeametam STEM.

Heneast TexHOJIOTHM

D70 00IIeHalMOHAIbHAS CEpUs MEPOTIPUSATUH, TEMOHCTPUPYIOIIHUX U
MIPOCHABIISIIOIINX IpuMeHeHne Vpnananei TeEXHONIOrui, KOTOpbIe
MPEJOCTABISAIOT CTYACHTaM Iu1aTGopMy AJist 00ydeHus:, OOMEeHa UAesIMU U
CO3JIaHMs CBSI3€H ISl yaydIleHUs HAallero Oy ayuiero Mupa.

decTUBAID JIO00NBITCTBA

DTO eKETOIHBIN MEXTyHAPOIHBIN (eCTUBATL HAYKH, HICKYCCTBA, AU3aiiHa U
TexHonoruit B Jlyonune. brnaronapsi copepiieHHO HOBBIM LIU(PPOBBIM,
BUPTYaJIbHBIM U CMEIIAHHBIM (hOpMaTaM JIFOJIM BCEX BO3PACTOB MOTYT
HCCIeA0BaTh HAYKY, UCKYCCTBO, TU3ailH U TEXHOJOTUHU HOBBIMU UTPUBBIMU
crnoco0amu, 4ToObl Mbl MOTJIM OCTaBaThCsl B O€30MMaCHOCTH, OCTABASICh
JF00OTBITHBIMH.

STEM B Munaenace

Crnemmanuctel Accenture STEM nocetnnn mkossl B MuajieHace u
npencrasuiau Marepuansl STEM, a Taxke 00bSICHUIN, YTO MOXKET MPEATI0KHUTh
Accenture. B kauecTBe ujieHa npaBieHUs OAUH U3 CIEIMAINCTOB Accenture
y4acTBYET B IJIAHUPOBAHUHU U PYKOBOJICTBE OpraHU3ALUEH.

CoderDojo



B 2016 rogy Accenture co3nana cBoi nepBbiii kiyd konupoBanus CoderDojo
JUISL TPYTITBI SHEPTHYHBIX MOJIO/BIX JIFOACH ¢ KOMaHIO0M YBI€YEHHBIX
HacTaBHUKOB U3 Dock. Accenture mpogomKaeT pyKOBOAUTD KIIyOOM JIJist
HAYMHAIOIIUX U MIPOABUHYTHIX YYalllUXcs B Bo3pacte oT 7 1o 17 net yepes
CoderDojo B Hamux oucax Accenture B Jlyonune. Bo Bpemst yue6Horo
cemectpa B Accenture, The Dock, 6611 co3nan kiny6 komuposanus. CoderDojo
npejiaraeT psjl TeM, KOTOPBIMH MOT'YT 3aHUMAThCS AETH, TaKUX Kak Scratch,
Lightbot u po6oTorexnuka. OHM HAyYUJIUCh POTPAMMHPOBAThH,
pa3padarbIBaTh BeO-CalThl, CO3/1aBaTh MPHIOKECHHS, UTPHI U MHOTOE JIPYTOE B
BECEJIOH, COLMaIbHON Cpesie U I COBMECTHOM paboThl. Takxke ObuIH
MOJIZICPYKAHBI IPYTHe WHUIIMATUBBI, HAIIPABJIICHHbBIE HA TOBLIIICHNUE
ocsenomiieHHocTH 0 STEM u xonupoBanuu Hapsany ¢ CoderDojo.

Girls Only TY Week

DT0 HezelbHAS IpOrpaMMa CTaXXUPOBKU B MEPEXOJHBIN roJl, IpeIHa3HAYCHHAs
TOJILKO JIJIS IEBYIIIEK, C LIEJIbI0 MOOYAUTh UX 33 yMaThCsl O BIOOpE TIPEIMETOB
STEM mii nonydeHus arrectara 3pesiocTH U u3ydeHnH kapbepsl STEM B
koiuteske. B Helt npunsinm yuactue 15 ctynentok TY. [1o okoHuaHuu Henenu
BCE€ MPHUCYTCTBOBABIINE JIEBYIIKH COIVIACHIIUCH, YTO B OyAYIIIEM OHU MOYMAIOT
o kapeepe B STEM u teneps OynyT uzyuyats npeametsl STEM nnst monmyuenus
arrectara 00 OKOHYaHUHU. MBI Takke paccMaTpUBAEM BO3MOXXHOCTb YIEJICHUS
6onpiiero BHuManus STEM Ha Hammx HelensXx cMemaHHOTo 00y4eHus,
YUYUTBIBasA YCIIEX 3TOM T€MbI HAa HEZEIJE TOJBKO IS JEBOYEK.

CWIT and Teen Turn

Teen-Turn - HekoMMepUecKasi OpraHu3alus, MOJTHOCTBIO yIIpaBisieMas
BOJIOHTEpPAMH. JTa OPTaHU3aAIUS CTPEMHUTCS IIPEIOCTABUTH JICBOYKAM-
MOJPOCTKAM U3 HEOMaronoxy4yHbIX paiioHoB / mkos DEIS Bo3MoxHOCTB
u3y4dars Texnonorun u STEM B 11e510M 1, HaJiel0Ch, B CBOIO OY€pellb, BEIOPATH
uX Ui oirydeHust ceptudukara u 3-ro ypoBHs. OObeIMHEHNE )KCHIIMH B
cthepe Texromoruit (CWIT) - 3T0 ceTh TEXHOJIOTMYECKUX KOMIIAHUH,
paboTaromux Haj JOCTHKEHHEM OOLIeH e MPUBICUEHUS, YACPKaHHUs U
MIPOJIBIKEHHMSI KEHILMH B TeXHONOTH4YeckoM cektope. Teen Turn mogkiounics
k CWIT B npeansepun nepsoro koukypca Technovation Challenge B
WNpnanguu (saBapp — anpens 2018 ). O6pazoBarenshslil otnen CWIT
MPECTaBIII MPOTPaMMy KOMIaHUAM-ydacTHUIaM. [lockonbKy 3T0 oueHb
TOYHO COOTBETCTBOBAJIO LieJiAM Accenture o npoasrxkeHuto STEM, mbi
MPOJIBUTAIIN €T0 BHYTPH KOMIIAaHUH U HaOWpasiu J0OpOBONIBIIEB. MBI Takxke
Y4acTBOBAJIM B MPOEKTHOM rpymie B ceHTs0pe — HossOpe/nexabpe 2018 roma. B



Hauaze 2019 rona s (Jxunn Uran) B3sia Ha ce0st posib pyKOBOIUTENS
WHUIIMATUBBI BO BceX KoMmnaHusx-ydyactHuax CWIT.

3anmyck pakeTsl Ha Bo3AymHOM mape Intel Ireland

Intel Ireland oGpaTminack k 16 MECTHBIM HauaJbHBIM IIKOJIAM C €TI0
BOBJICUCHHMS YUAIIIMXCS TPETHErO Kacca B 3aHATHS 110 €CTCCTBEHHBIM HayKaM M
WHXCHEPHOMY JICITy COOTBETCTBYIOIIETO YPOBHS, UCTIOIB3Ys HEAOPOTHE U
0OIIIeTIOCTYIMHBIE MaTepUabl A1 JEMOHCTPAIMY HAYYHBIX PUHITUIIOB
OCHOB 3KCIIEPUMEHTHUPOBAHHUS B JOCTYITHOW M HHTEPECHOM popme.

Intel Ireland Mini-Scientist

Intel coTpynHryana co mkogamMu B 3TOM pailoHE, a TaKKe MOOIpsia
COTPYIHUKOB-BOJOHTEPOB MOOUIPSATH COPEBHOBAHME B IIKOJIAX, C KOTOPBIMH Y
HUX ObUIN CylecTBYOIIMe oTHOMEeHus . [IIkomam mpe/iaraeTcst 3aroHUTh
OHJIAaWH-PETUCTPALIMOHHYIO popMy s yyacTus (www.intel.ie/miniscientist)
YYaCTBYIOIIME HIKOJIBI IETAT YYAIIUXCS HA KOMaH/IbI 110 4 YenoBeKa 1Jis
paboThl HaJ mpoekTamMu, oTHocsmmumucsa k STEM, a 3atem mpurianaroTcs
MPOBECTH BBHICTABKY MTPOEKTOB B IIKOJIE, IPHU 3TOM Intel mpenocTaBisieT cyaeit u
nipu3bl. [IpoeKThI-oOeIUTENN U3 KaXKI0M KO IPOXOAAT B PETHOHAIBHBIN, a
3aTeM U B HAIMOHAIBHBIN (uHAI.

3HaKOMUM CTYIEHTOB ¢ mporpammupoBanunem — Google CS First

6-HenenbHas MporpaMma, mpoBoaAnMast BojoHTepamu u3 Google, npu3BaHHast
nath yueHuuam 4-ro kiacca (9-10 1eT) HayanbHOM MIKOJIBI JIs I€BOYEK (CO
crarycoM DEIS) BO3MOXHOCTb BliEpBbIE€ HAYUUTHCSI IPOTPaMMUPOBATh.
Cotpynnuku odpuca Google 106poBoJIBEHO BN | yac B HEEIO Ha
MOCEIICHUE IKOJIbl U NOJAECPKKY YUAIIMXCS C IOMOIIBIO CTPYKTYPHUPOBAaHHBIX
ypoxoB 1o CS First - 6ecrnarnoii yue6Ho# nporpamme Google mis o0yueHus
MPOrpaMMHPOBAHUIO C TOMOIIbIO Scratch, si3pIka MPOrpaMMHUPOBaHUS HA
OCHOBE OJIOKOB.

Ericsson INFUSE



[Iporpamma Ericsson Athlone INvesting in FUture Software Engineers nnu
INFUSE - 310 psin vHUITMATHB, HAIIPABJICHHBIX HA CO3J]aHUE DHTYy3Ha3Ma U
MHTEpeca K €CTeCTBEHHBIM HaykaM U marematuke. [Iporpamma INFUSE
CUMTAET, YTO B3aMMOJIEUCTBHE CO CTYJEHTAaMU B PAHHEM BO3PACTE MO3BOJISET
n30exaTh HEraTUBHBIX CTEPEOTUIIOB O Kapbepe, 0COOCHHO AJIs OYIyIInX
KECHIIUH-UHXEHEPOB.

Fujitsu—Schools Business Partnership Programme

C 2011 rona Fujitsu Ireland u St. Joseph's School, Rush cotpyaauuaror B
pamKax MmporpaMMsl J1eJI0BOTO apTHEPCTBA LIKOJ coobecTBa Upnanaun
(BITCI). Ota nporpamma HanpaBjeHa Ha pelIeHHe MPoOIeMbl yaepKaHUSI
y4aluxcs Mocjie OKOHYaHUS HAYaJIbHOW IIKOJIBI U JJa€T MOJIOABIM y4aIluMcs
MIPEJCTaBIECHUE O Kapbepe U BO3MOXKHOCTSIX, JOCTYNHBIX B MHAycTpuu STEM.
Kaxxnp1it ron cryneHTaM, KOTOpbIe IPEyCIEN Ha IPOTSHKEHNN BCEN
IIPOrpaMMBbl, PEAIAratoTCs YeThlpe CTAXKUPOBKU. JIETOM OHU IPUE3KAIOT Ha
OIHY HEJEJI0, YTOObI MOpadoTaTh HaJl 3HAYMMBIMU 33/1a4aMHU U IPOEKTAMHU B
pamkax Hamero ousHeca. YtoObl o6ecnieunTs cebe CTaKupOBKY, Ipymna
CTYJIEHTOB 5-T0 Kypca IMpoLLUIa B IIKOJIE TPEHUHT 110 COCTABJICHUIO PE3IOME U
HaBBIKaM MIPOBEACHUS coOece0BaHUi. DTO KU3HEHHbIE HABBIKH, KOTOPbIE
MPUHECYT OOJBIIYIO MOJIB3Y CTYACHTAaM B JOJTOCPOYHOM MEPCHEKTHBE. 3aTeM
OHHM ObLTM npuranieHs! B Fujitsu Ay nocenieHus: 00bekTa, KOTOPOE BKIIHOYAJIO
IIPUBETCTBEHHYIO peYb HAILEro reHepaibHoro aupexkropa Tonn O'Mamun,
HKCKYPCHIO 110 3aHUIO U CEaHC OBICTPOrO KapbepHOI'0 pOCTa C HAIIUMU
corpynHukami. [locie nocemieHus caiita CTy/I€HThI IOAAIOT 3asBKY Ha
CTQXXHPOBKY C PE3IOME U COITPOBOIUTEIBHBIM MMUCbMOM, KOTOPBIE MBI IIOMOTIIN
UM COCTaBUTh Ha CEMUHApe. 3aTeM UX BBI3BIBAIOT Ha cOOeCeI0BaHME, U JUIs
MIPOXOKJICHUS CTAKUPOBKU OTOMPAIOTCS YEThIPE KaHIUAATa.

C 2011 roga komnanwua Fujitsu Ireland v wkona Ceatoro Nocuoa B
ropoge Palw coTpyaHMYalOT B paMKax NporpaMmmbl MAPTHEPCTBA MEXAY
6usHecom u obpasosaHnem Npnanguum (BITCI) noa HazBaHMeMm
"LIKkonbHO-6M3HEeCcOBCKOe NapTHepCTBO". Llenb 3ToM nporpammsl -
6opbba c ypoBHEM OTCEBA YYaALLMXCA B CTAPLLUMX KNaccax u
npeaocTaBAeHMe MOIOAbIM CTYAEHTaM NPeAcTaBAEHMA O KapbePHbIX
BO3MOKHOCTAX M BapuaHTax B oTpacam STEM. Kaxkabin rog, yetbipe
CTYAEHTA, NPOABUBLLMX BblAAIOLWMECA pe3yNbTaTbl B paMKax
nNporpammbl, NPeaoCTaBAAKTCA CTaXKUPOBKU. OHM NPUXOJAT HA O4HY
Hegento neTom, 4tobbl paboTaTb Hag 3HAYMMbIMM 3a4a4aMU U
NPOEKTaMM B paMKax Halwero 6usHeca. [Ana noayyeHma CTaXKMpPOBKU
YY4EeHUKaM 5-ro Kypca 6b1nm npoBeaeHbl 3aHATUA NO COCTAB/IEHUIO



pe3tome M HaBblkam cobecef0BaHMUA B LWKOAE. ITO HABbIKK, KOTOPbIe
3HAYUTENbHO MOMOTYT YYEHMKAM B A0TOCPOYHON NepcnekTmee. 3aTem
nx npurnacunun B opuc Fujitsu ana noceweHnsa, BKAOYaA
NPUBETCTBEHHYIO peyb OT Hallero reHepanbHOro anpektopa ToHu
O'M>annu, sKCKYpCUIO NO 34aHMI0 U CECCUIO KAPbEPHOro HETBOPKUHIA C
HaLWWMN COTPYAHUKaMU. [Tocne noceweHna y4eHUKM NoAatoT 3aABKY HA
CTa*KMPOBKY C pe3tome 1 CoOnpoBoaMTEIbHbIM MUCbMOM, KOTOPbIE Mbl
NOMOT/IN UM CO34aTb Ha 3aHATUAX. 3aTeM MUX NPUrAALIAOT Ha
cobecenoBaHMe, U YeTbIpe KAaHANAATA BbIOMPAIOTCA ANA CTAaXKUPOBKM.

ObyueHue yuntenen no STEM KauecTtBo npenogaBaHums npeameToB
STEM B WKoONax NPAMO BAMAET Ha Ka4eCTBO 0Oy4YEeHUA U AOCTUKEHUI
yyawumxca. Takum obpasom, ntobon noaxos, HanpaBAE€HHbIN Ha
ynydweHune obpasoBaHua B o6nact STEM B wKonax Mpnananu,
AONKEH paccmaTpuBaTb obpasoBaHue yuntenen no STEM Kak Katouesomn
npuopuTeT. Ba)KHOCTb HaYyabHOro obpasoBaHua yuntenen (ITE) B
obnactn STEM 3akntoyaeTca B Bbi30Be U YraybieHun yoekaeHumn
byaywmx yuntenemn B oTHOWEHMKN npouecca 0byyeHun, B pasBUTUM KX
NOHUMaHMA npupoapl npegmetos STEM 1 3HAKOMCTBE C Pa3/IMYHbIMMU
MeToAaMM NpenogaBaHuA. 3HaHWE yuynTens obbIYHO paccCMaTPMBAETCA
KaK TPM KOMMNOHEHTA: 3HaHMe npeameTa (SMK), negarormyeckoe 3HaHMe
(PK) u 3HaHuMe neparormyeckoro KoHTeHTa (PCK) (LUynbman, 1987). SMK
KacaeTca 3HaHWUA coAeprKaHna (Hanpumep, 3HaHME MaTeMaTUYECKUX UK
HAY4YHbIX KOHUENUWIA, MaTEMATUYECKOrO NN HAYYHOTO MbILINEHNA U T.
A.). PK oTHOCUTCA K 3HaHWUIO NegarorMku 1, Kak NpaBuao, He 3aBUCUT OT
npegmeta (Hanpumep, COLMONOTMYECKME NN NCUXONOTNYECKMEe
acnekTtbl obpasoBaHua). PCK npeacrasnaet coboit B3amumogencrame
MeXAY CoOAepKaHMEM U NearorMkom, TO eCTb CBA3b MeXAY 3HAHMEM U
obneryeHnem nsydyeHusa gpyrumm. Oxmngaerca, 4To No mepe
npoABUXeHNA ByayLWmnX yumuTenem yepes CBOM NoAroTOBUTE/IbHbIE
Nporpammbl 3TU pasanyHble GOPMbl 3HAHWUI CTaHOBATCA Bonee TECHO
B3aMMOCBA3AHHbIMM.

[aHHbIM TepMMH O3HaYaeT B3anmogenctemne ¢ obpasosaHmem B obnactu
STEM Ha 6onee paHHeMm 3Tane, KOrA4a y4MTena rotoBATcA K paboTe B
HaYaNbHOM UAK CTapLlien Wwkone. NMpUHATbIE Mepbl HA 3TOM YPOBHE
HavanbHoro obpasoBaHuA yumntenen byayt cnocobcTBOBaTb PA3BUTUIOD
STEM-HaBbIKOB B cucteme obpasoBaHus MpnaHanm B 4ONTOCPOYHOM



nepcnektuse. B UpnaHanm cywecTtsyeT 4Ba NyTy ANA pernctpauum B
KayecTBe y4MTenAa HayabHOM LWKO/bl: COBMELLEHHbIN NyTb,
BKOYAKOLWMI 3aBepLleHMe nporpaMmbl 6akanaBpmaTta No HavyaAbHOMY
06pa3oBaHUIO yunTeNEN, U NOC/IEAYIOWMIA NYTb, KOTOPbIA BKAKOYAET
3aBepLUeHmne nporpammbl bakanaspuata U NPorpammbl NOAFOTOBKM
yuntenen (ITE). Ha o6omx aTanax NoAroToBKMU yuynUTeNEN OXKUAAETCA, YTO
byaywme yuntena 6yayTt 3aHUMATbCA OCHOBHbIMM UCCEL0BAHMAMM,
npo¢deccMoHanbHbIMMN NCCIEA0BAHUAMM U CTAXKMPOBKOIM B WIKone (CoseT
no oby4yeHuto, 2011a). B pamKax npodeccMoHanbHbIX UCcCnesoBaHNM
CTYAEHTbl HAYMHAIOT Pa3BMBaATb CBOW NeJarormnyeckne 3HaHMA KOHTEHTA
(PCK) no Bcem npeameTam OCHOBHOW LLUKO/IbHOM NPOrpaMmmbl, BKAKOYAS
npeagmeTtbl STEM. Kpome Toro, Kypcbl OXBaTbIBalOT y4aLWMXCA OT
MAagLero Kaacca 40 WeCToro Knacca. Ans keanndpuKkaumnm Ha
nporpammbl Ha4anbHOro 06pasoBaHmMA yuntenen Tpebyrotca
cneayouwme MMHUManbHble 6annbl Ha 3k3ameHe Leaving Cert: C3 Ha
BbICOKOM YpOBHEe B UpAaHACcKOM, C3 Ha 06bl4HOM ypoBHE naum D3 Ha
BbICOKOM YpOBHe B aHrnMnckom n D3 (nmbo Ha o6biuHOM, MbO Ha
BbICOKOM YpOBHe) B MaTemaTuke. CoBeT no oby4yeHnto npeaoCcTaBun
pekomeHaaunm MuHuctepctey obpasoBaHuA o 6annax Ha aIK3ameHe
Leaving Cert gna nocTynneHnA Ha NPorpammbl Ha4ya/IbHOro o6pa3oBaHmA
yumtenem. 3T pekomeHgaumMmn B HacTosLLee BpeMS HaXo4ATCA HA
paccmoTpeHun MuHuctepctsa 06pas3oBaHUA. TOYHO TaK »Ke CyLLeCTBYHOT
ABEe MOAENN PErUCTPALLUM yunTeNnen ctapwmx knaccos. OaHa 13 HUX
npeacTaBnseT cobon CoOBMELLEHHYO MOAEeNb KBaIMPUKaALLMKM NO
nporpamme 6akanaspuaTta B 061actu cTapwero obpasoBaHma, KoTopan
0b6beanHAET U3yYeHNE O4HOTO UM HECKOIbKMX 0A400PEHHbIX Yy4eOHbIX
npeameToB BmecTe ¢ obyyeHmem yumtena. [ipyron nogxogn, -
nocnefoBaTe/IbHOE 3aBepLleHMe nporpammel 6akanaspmarta, UTo
no3sosseT obnagaTento NnpenogaBaTb KAK MMHUMYM OAMH
YTBEPKAEHHbIM Yy4ebHbIM NpeaMmeT, a 3aTeM 3aBepLUEeHME NPOrpaMMbl
NoAroTOBKM yunTeNnem, OpueHTUPOBAHHOM Ha BO3PACT CTAapLUMX KNACCOB.
B HacToAwee Bpema CTyAeHT, NOCTyNatoWmMi Ha NPorpammy NoAroTOBKU
Hava/bHbIX yYntenen, 4oNKeH umeTb He meHee D3 (1160 Ha obbl4HOM,
n1Mb0o Ha BbICOKOM YPOBHE) B MaTeMaTUKe No 3K3ameHy Leaving Cert.
OAHaKo 60/1bLWMHCTBO NOCTYNAOLWMX HAa NPOrPaMMbl Ha4abHOTO
06pa3oBaHMA yunTenem NpeBoCcxoaAaT 3ToT 6ann, n TONbKO
HebONbLWMHCTBO NPeA0CTaBAAET MMHUMA/bHbIN 6ann No matemaTuke.



XOTA BbICOKMIM YPOBEHb 3HAHMIM NpeameTa HeobxoamMm, OH He ABNAETCA
AOCTAaTOYHbIM ANA 3PPEKTUBHOrO NpPenoaaBaHNsa MaTeEMATUKN, U, B
YaCTHOCTW, NeAarornyeckmne 3HaHma KoHTeHTa (PCK) Tenepb npusHatoTca
"pewatowen” nepeMeHHOM B AOCTUKEHUM YYaLLMXCA yCnexa B
matemaTtuke (ObpasoBaTenbHbIN KOMUTET EBpONencKkoro
maTemaTuyeckoro obuiectsa, 2012). Kpome Toro, oAHO UccneaoBaHue
npeanonaraeT, YTo NOBbIWEHNE MUHUMANbHbIX TPEOOBAHMMN K 3HAHUAM
B MaTeMaTUKe MOKET HE NPUBECTU K 3HAYUTENIbHOMY YIyYLLEHUIO
obyuyeHua (KopKkopaH, 2008). Tem He meHee, OTHOCUTE/IbHO HU3KKE
TpeboBaHMA K 3HAHUAM B MaTeMaTMKe (Mpu NOAroTOBKe yunuTenemn
HAYa/IbHOM LUKO/Ibl) MO CPABHEHMIO C TPEOOBAHUAMM K aHT/TUMCKOMY U
NMpPNaHACKOMY f3blKam, MO KpalHen mepe, Npob1emaTUYHbI B
ANCUMNAMHAPHOM NpUopuTeTe, KOTOPbIN OHW NepeaatoT CTyAeHTaM.
3T1OT 6anaHC HY*KHO BOCCTaHOBUTbL. Kpome Toro, Heobxogmmo
npeaocTaBuTb 60NbLIYIO NOAAEPHKKY ANA PACLUIMPEHNA 3HAHWUI B
obnactu STEM-npeameToB KaK Ha Ha4ya/lbHOM, Tak M Ha MNOCNELKO/bHOM
YPOBHAX. [TOCKONbKY MaTeEMATUKA NEXKUT B OCHOBE BCEX NPeaMeTOB
STEM, ecTb BeCKaa aprymeHTauma B N0Ab3y HanpaBAE€HHbIX yAydLEeHUN B
npenogasaHnUM maTemaTuK. MoBbllLeHne ypoBHEN BCTyneHus (ana
NoAroTOBKM y4MUTENE Hauya/IbHOM LLIKO/bl) B MaTEMATUKE B USMEPEHHOM
Mepe He TO/IbKO yy4Llinno bbl 0b6uecTBeHHOe U CTyAeHYecKoe
BOCNPUATUE BAaXKHOCTM MaTeMaTUKKU, HO n obecneumnno 6bl bonee
BbICOKMI 6a30BbIN YPOBEHb 3HAHUN, HA KOTOPOM MOXKHO OblN0 Obl
CTPOUTb BO BPEMSA NOATOTOBKM yuyntenen. B aTom KoHTeKcTe Hanbonee
Ba*KHO MOAYEPKHYTb, YTO CTAXKEPOB-yuYMUTENEN C/leayeT NOALEPKMBATD B
AOCTUXKEHUM COrNAacOBAHHOIO YPOBHSA 3HAHMIW NO MaTeMATUKE B
npouecce nx obyvyeHua. bbinn npeanpPUHATbI MHULMATUBDI,
noaAeprKMBaemble NPaBUTENbCTBOM, ANA peleHns npobaem
rPAaMOTHOCTU U HYMepaLMn B NpoL,ecce NoAroToBKM yunTenem, Ho
HeobxoANMMOCTb ycuneHmns obpasoBaHnA B 061acT HayK He Bbina
AOCTAaTOYHO y4YTeHa, 0COBEeHHO Ha Haya/ibHOM ypoBHe. Pa3paboTka
cneuyanbHbIX Kypcos/moaynei no npegmetam Hayk 1 Hayke B
06pa3oBaHMM Ha HaYaIbHOM M NOC/IELLKO/IbHOM YPOBHAX NOArOTOBKMU
yuutenemn cnyuna 6ol yBesIMYEHUIO NPEAIOKEHMA NO KOHTEHTY ANA
CTa)KepoB-yuuTenei (Takme Kypcbl/Moaynn y>e npeanaratorca B
HEKOTOpPbIX BbICLUINX y4eOHbIX 3aBeAeHMsX). B obwem, HU3KMN YPOBEHb
3HaHWUI U NOHMMAHUA, KOTOPbIMK 0613at0T CTaXKePbl-y4UTENA B



€CTeCTBEHHbIX HayKaXx, Bbi3blBAET rNyH60Kyto 03abo4yeHHOCTb. HM3Kmin
NPOLEHT CTYAEHTOB, NOCTYNaOLLMX Ha KYPCbl NOATOTOBKU yunUTENEN,
n3yyanu GU3NKY MAM XMMUIO Ha BbINMYCKHbIX 3K3aMeHax, B TO BpeMs Kak
BbICOKWUI NPOLLEHT CTYAEHTOB U3yyan 6uonoruto (Mepdpu n Cmut, 2012).
HepoctaToyHble 3HaHWA B 061aCTN eCTECTBEHHbIX HAYK NPUBOAAT K
HeAO0CTaTKy YBEPEeHHOCTU B NpenoAaBaHum sTux npegmeTtos. B
NpnaHanun B nocnegHune roapl NOABUAACE TEHAEHUMA K YCTAHOBEHUIO
obuwero Habopa CTaHAAPTOB ANA Y4MTENEN, BKIOYASA UCNO/Ib30BaHME
MHPOPMALMOHHbBIX TEXHONOTUIM B 06y4eHnn n obyyeHunmn. NoayepKkneas
NT-TexHONOrMmn Kak 04HO M3 KAKYEBbIX HALWMOHANbHbIX MPUOPUTETHbIX
HanpaB/IEHUN N 3HAYUTENbHbIN aCNEKT PA3BUTUA NPOPECCUOHANBHbBIX
HaBblKOB byaylwnx yuntenen, Coset no 06pa3oBaHMIO yKa3bIBaET.

KT B 06y4eHnn n obyyeHnn Kak ogmH ns 06a3atenbHbIX 31eMEHTOB
nporpamm noarotosku yuntenen (Coset no obpasosanHuto, 2011a).
Mockonbky KT obnapgaeT noTeHUManom TpaHCHOPMaLIUM U MOXKET
NPMBECTU K CO34aHUI0 HOBbIX 06pa3oBaTeNbHbIX Cpes, ero
NCNONb30BaHME A0/I}KHO BbITb BCTPOEHO B y4ebHble NPOrpaMmbl
NoAroToBKM yumtenen. LLIKonbHaA NpakTMKa ABAAETCA HEOTbEMIEMOM
4aCTbto BCEX NPOrpaMmm NOAroTOBKM yumTenen. B 1o Bpemsa Kak oHa
06bIYHO NPOXOANT B HAYaANbHOM UM CTapLlen WKose (B 3aBUCMMOCTU OT
nporpammbl 06y4eHumn), HeKOTopble CTYAEHTbI NPOrpPaMM NoArOTOBKM
yumTenemn cTapLluen WKoAbl NPOXOAAT NPAKTMKY B CTaPLUMX Klaccax
Ha4YaNIbHOM LWKO/bl. TeEM HE MeHee, KPAaTKOCPOUHbIE CTa*KMPOBKN B
NPOMbILWNEHHOCTU, cBA3aHHOM ¢ STEM BO Bpemsa noaroToBKM yuntens,
TaKXKe MOryT NPeanoKUTb BaXKHbIN ONbIT U MOHMMaHWE BAaXKHOCTU U
NpaKTUYeckmnx npumeHeHun STEM. 3710 6bl1a 6bl BO3MOXKHOCTb AN1A
NPOMbILLNEHHOCTN BHECTU CBOM BK/1aZ B pa3Butme bonee Kpenkoro
obpaszoBaHua B obnactn STEM B Upnanguu. Mpogonkatoweecs
npodeccnoHanbHOEe pa3BuTUe

CTarknupoBKu ana yuntenen no STEM 3710 12-HeaenbHasa onnaymMBaemas
CTaXXMpoBKa B 061actn STEM B npombllwieHHOCTM (Hanpumep, B chepe
TexHonormn, papmauesTmkn, GuHaHCoOB) Ana byaywmx yuntenemn
Ha4a/IbHOM M cTapwen wKonbl. Mporpamma-nuaoT Havanacb B 2016 roay
B coTpyaHu4yectse mexay YHusepcutetom DCU, Accenture n knybom
"30%". C Tex nop B Hee BcTynuaun 6onee 20 KOMnNaHWi, YTOObI
OpraHun3oBaTb cTaXXmMposku no STEM yepes cetn Connecting Women in



Technology (CWIT), 30% Club n PharmaChemical Ireland. B 2019 roagy 32
CTYAEHTA NPOLUN CTAa*KMPOBKY B 19 KOMNaHUAX-X03A€Bax, YTO A4aNo
obLiee YNCNOo yYacTBYHOLLMX yUMTENEN HA TOT MOMEHT B 54 Yyenoseka.
Mporpamma-nunaoT 6bina co3gaHa YHusepcutetom DCU, knybom "30%"
Accenture Kak npakTUyeckmin cnocob pelieHnsa npobiembl HU3KOrO
Yymncna CTyaeHToB, 0CObeHHO aeByLleK, Bbibupatowmx STEM-npeameTbl 1
Kapbepy, KaK NOCTOAHHO OTMe4YaeTcA B oT4yeTax Accenture no STEM.
YyacTeytowme yuynTens 3atem 3aHAIN SOIKHOCTM yumuTeNnen B LUKONAX U
MHTErpMpoBaan 3TOT YHUKAbHbIN OMNbIT B CBOM Nocneayrowme y4ebHole
3a4a4un. OHM OCHOBbLIBAKOTCA Ha CBOEM OMbITE U NepeaaroT NosyYeHHble
3HaHWUA U HaBbIKM CBOMM YYEHUKAM M Konneram, Ytobbl NoBbICUTb
MHTEpPEeC N 0CBeAOM/IEHHOCTb YYEHUKOB OTHOCUTE/IBHO POJIEN U Kapbep
B o6nactn STEM. Mporpamma-nunoT bbina peannsoBaHa c y4actmem 5
CTYAEHTOB Nporpammbl 0byyeHuMa no Hayke YHuBepcuteta DCU, KoTopan
KBannouumpyet yuntenem puUsmkm, XuMnum n MaTeMaTUKU Ha BTOPUYHOM
yposHe. Ctaxkepbl npownn 12-HefenbHyo ON1Ia4nBaEMYIO CTaXKUPOBKY B
Accenture B neTHMe mecaubl. 3aTem Nporpamma 6bina pacluMpeHa Ha
Intel. u AIB B 2017 rogy v ¢ Tex nop 6blna pacwunmpeHa Ha apyrue
KOMMNaHWUU - ¢ ydactmem 9 komnaHum B 2018 roay u 19 KomnaxHuii B 2019
roay. Lenb Ha 2020 rog, - paclwumpuUTb Nporpammy 1 npeanoxmntb 50
no3nunii ana ctaxmnposku netom 2020 roaa. NccnepgoBaHua, BKAOYanA
otyeTbl Accenture 'Girls in STEM' B 2013 n 2015 roaax, nokasanu, 4To
yumTena ABAATCA OAHMMMN U3 CaMbiX BAMATENbHbIX GAaKTOPOB B XKMU3HMU
MoNoAbIX Ntoaen n 061afatoT MOLHBIM MHOXUTeem apdeKTa. 3T
NPMBENO K 3aMyCKy NPOrPaMmbl CTa*KMPOBOK AN1a yumTtenen no STEM.
Mocneaytowmnin otyeT no STEM ot Accenture 8 2017 roay u otyeT What
Now for STEM B 2019 roay AONO/IHUTENBHO NOAYEPKUBAIOT
HeobxoammocTb caenatb STEM-npegmeTbl yBneKaTebHbIMU ANS BCEX
YYEHMKOB C CAaMOro paHHero Bo3pacTa M TO, YTO NnpefocTaBaeHmne
yumnTenam cobcTtBeHHOro onbiTa paboTbl B HAYCTpUKM STEM nmeet
NoTeHUMaN N3MEHUTb MHEHMNE YY4EHMKOB O ByayLIMX Kapbepax B 061acTu
STEM. Bo3gencTBue Ha yvyacTByrowero yumtena boino
TpaHCPOPMALMOHHbBIM - B TOM CMbIC/IE, YTO YBE/IMYMBAETCA UX
NOHWUMaHKME POsien N Kapbep B 0bnactn STEM B MHAYCTpUM,
YCTPAHAIOTCA CTEPEeOoTUNbI, Pa3BUBAIOTCA KNOUEBbIE HABbIKM,
HeobxoauMble ANA yCNewWHOM Kapbepbl B UHAYCTPUM, U MOHUMaHNE
aKTyanbHocTn STEM-npegmeToB ana NpPUKNagHbIX 3a4a4 B peabHOM



Mupe. MonoxuntenbHble 0T3bIBbl OT KOMMNAHWI NOATBEPXKAALOT TOT QaAKT,
YTO BCE KOMMAHMM, KOTOPbIE NPUHUMANN CTAXKEPOB, NPEAOKNIN
NPUHUMATb UX CHOBA U YBEZIMUMBATb KOIMYECTBO AOCTYMHbIX NO3ULNI B
nocnegytowme rogbl. O4HUM U3 KNHOYEBbIX Pe3ybTaTOB 3TOM
Nporpammbl ABNAETCA PAa3BUTME OTHOLIEHUI MexXay obpa3zoBaHneEM U
NPOMbBILLNEHHOCTbIO, @ TaKXKe YyMeHbLUeHWe pa3pbiBa mexay STEM B
WwKonax u STEM Ha pabouem mecTe ANna CTyAeHTOB, yunTenem 1
poauTenen.

Cny»x6a npodeccnoHanbHOro passutma gna yuntenen PDST -
KpynHenwan cny»kba noaaepKkm B CTpaHe, NpeaoCcTaBAAOWan
YUUTENAM N PYKOBOAUTENAM LWKOA NPOPeCccCMOHaNbHbIe BO3MOXKHOCTH
Ana 0bydyeHuMna B pa3nnyHbIX 061acTAX Nnegarornkm, y4ebHbix nporpamm
n obpasoBaHmsa. PDST 6bin co3gaH B ceHTAOpe 2010 roga Kak
obueceKkTopanbHaa cnyxba noaaeprKkm Ana WKoA. YupexkaeHune
opraHmsaumm 6b1a10 CBA3AHO C 06bEAUHEHMEM U PECTPYKTYpPU3aUMEN
HECKO/IbKMX aBTOHOMHbIX CNYyKb, KoTopble Tenepb paboTatoT nog srnaomn
PDST, npeaocTaBnAs CBOWM YC/yru WKO/IAM B KOHTEKCTe 0bLen BuaeHun
n muccmm PDST. Pabota PDST cnocobCcTBYET yAYULLEHMUIO LLKOAbI,
CTUMYNnNpYA pebNeKCUBHYIO NPAKTUKY Yepes Npouecc CaMOOLLEHKMN
LWKONbl U HENpPEepbIBHOE Pa3BUTUE yUMTENEN U PYKOBOAUTENEN LLIKON
Yyepes pasMyHble Mogenu npopeccmoHanbHoro passutua. Cpeam
npuoputetoB MmnHUCTepcTBa 06pa3oBaHus U HaBbikoB (DES) B
6nKanLmne roabl peanmsauma npeasioXeHni nNo yayyeHuto
rPAaMOTHOCTU M HYMEPALMM KaK B Ha4a/IbHbIX, TaK M B CTApPLUMX LUKOMAX.
Opyrumm KnrouesbiMn NPUOPUTETAMM ABNAKOTCA NOALEPMKKA
PYKOBOACTBA LWKOJ, LWWKO/IbHOM CAMOOLLEHKMN, OLEHKU, UCMONb30BaHNE
NKT B 06y4eHnmn n obyueHnn, BkaoYEHME, 340p0Bbe 1 Brarononyyme, a
TaKXKe npeaMmeTbl M NPOrpamMMbl CTaPLLUNX KACCOB. ITU NPUOPUTETDI
onpegenatoT paboty PDST 1 pewatoTcs yepes paboTy oTaeNbHbIX
KOMaHz, B paMKax Bcel opraHmnsaumun. MNnan pabotol PDST gna
HayanbHOM WKoNbl Ha 2019/2020 roa PDST 6yaeTt npeaocTaBnATb
WHOMUBUAYANbHYIO LWKO/NbHYIO NOALEPMKKY BO BCEX MPUOPUTETHbIX
obnactax. 910 bygeT BKAOYATb MOAENb NPOAOIKUTENbHOM NOALEPHKKN
ANA WKOA, KoTopble 6yayT BbiIbpaHbl HA OCHOBE OHNANH-3asBKU, B
KoTopon byaet 060CcHOBbIBaTbLCA HEOOXOANMMOCTb TAaKOM NOAAEPHKKM B
COOTBETCTBUM C BbIABNEHHbIMM MNOTPEOHOCTAMM N NAAHAMMU YAYULLEHUA.
[JonrocpoyHas nogaepKKa byaeT BkAOYaTb pa3nmyHblie GOpMbl



rnyboKmx TpaHCcPOpPMaLMOHHbBIX MeTOA0B NPOdECCMOHANBbHOIO
oby4yeHUA yuntenem, HanpaBaeHHbIX Ha NOCTPOEHNE BHYTPEHHUX
pecypcos 1 obecnevyeHune KO BOSMOXKHOCTbIO CAMOCTOATENIbHO
BHeAPATb MU3MEHEHMA KaK He3aBUCUMble 0bpa3oBaTeibHble
coobuiectsa. K Takmum meTofam 6yayT OTHOCUTBLCA KOYUYUHT, YPOKMU
nccneposaHuA, obpasoBaTebHble COOOLWECTBA BHYTPU LWKO/IbI U
pa3BuUTUE KY/IbTYPbl CpeaHero pykosoacTea. HayanbHaa wkona STEM
2019/2020 CemunHapbl U BebnHapbl KomaHaHOe NnpenogaBaHue Ana
BKOYEHMA B MaTeMaTUKY, [leHb obuiero obyyeHms ypokam
nccneposaHusa, UccneposaTtenbCkue noaxoabl K nsmepeHnam n STEM Ha
NpnaHACKoOM A3blKke, BebuHap no yncnosomy 4yBcTey, BebmHap no
MEeTOAMKE MAaTEMATUKM N HAYKN Ha OCHOBE MIPOBOro NnoaxoAaa.
BocctaHoBneHne B matematmke PDST coBmectHO ¢ Maths Recovery
Ireland 6ygeT npogonxKaTb NpeaocTaBaaTb NpodeccuMoHanbHoe
pa3BuTMeE Ana BblibpaHHbIX WKon DEIS B nporpamme no BOCCTAaHOBAEHUIO
B maTemaTuke. CepBUCHbIN YPOBEHDb cornawenma mexagy PDST n MR
Ireland Ha 2019-2020 rog, npeaycmaTpmuBaeT cneaytoulee: 8 AHeln
06y4yeHMA oA BCeX acCOLMATOB NO BOCCTAHOB/IEHWNIO B MAaTEMATUKE;
oby4yeHne 04HOro yumTena No BOCCTAHOBAEHMIO B MaTemaTuKe B 120
BblGOpPaHHbIX WKoANAX (No 3aABKe); 04AMH Knacc

MpenoaaBaTens byaet obyyeH B Kaxkaon 13 120 BbIOpaHHbIX LWKOA, A
TaK¥XKe B LUKOMAX, YXKEe y4aCTBYIOLLMX B NPOrpaMme, B 06LLEN CNOXKHOCTH
400 wkon (c ceHTABpAa 2019 no nioHb 2020 roaa). YcTonumBas WKObHaA
noaaeprkka B o6nactn STEM ana HavanbHOM wKonbl Moaenu
YCTOMUYMBOM NOAAEPKKN ANA HAYaNbHOMW WKOAbl B 06n1actn STEM; Ypoku
nccnenoBaHuna; O6WMHbI NPAKTUKKU; KOYYMHT M HAaCTaBHUYECTBO (C
ceHTAbpAa 2019 no noHb 2020 roaa). JIeTHui Kypc no STEM ansa
Ha4a/IbHOM WKOAbl ITOT HOBbIN NeTHUM Kypc PDST HanpaBnaeH Ha
co34aHue B K/lacce KynbTypbl Nt060NbITCTBA M UcCnefoBaHMA B 061acTh
STEM. 3TOT Kypc pa3paboTaH ¢ uenbio NpeaocTaBUTb YYUTENAM
BAOXHOB/AAOWME NPAKTUYECKME 3aHATUA No STEM. Yuntenam byget
npeaocTaBseHa BO3MOXKHOCTb NoaxoAnTb K STEM B Ha4anbHOW WKoONe
MHTErpMpoBaHHbIM 06pa3om. [InanasoH COOTBETCTBYHOLWMX 0bnacTen
y4ebHbIx nnaHoB STEM 6yaeT pacCMOTPEH C MOMOLLbIO CTUMYUPYHOLLLIUX
M HaCbILWEHHbIX 33434 Ha OCHOBe 3anpocoB. Co3aaBan CBA3M C y4ebHbIM
NAaHOM MO UCKYCCTBY, MHTETPUPYA N coYeTan TBOPYECTBO C Temon STEM,



3TOT KypcC npeacTaBnaet cobon mexancunnanHapHbI Noaxo4 K
npeacTtasneHuto STEM-npegmetos (Monb/asryct 2020 roga). MUnoTHbIN
NPOEKT No undposbiMm NopTPensim ITOT NUAOTHLIA NPOEKT HALE/IEH Ha
MCNO/Ib30BaHME YCTOMYMBOTrO NOAX0Aa K noaaepKe 24 WKon Ans
N3y4yeHus TOro, Kak MCnosb3oBaHue UMPpoBbIX NopTdenemn moxer
NoAAEPKUBATb M YAy4YLaTb NPAKTUKM GOPMATUBHOM OLLEHKN B
KOHTEKCTE Ha4ya/IbHOM LWKObl. 3a4ecb byaeT MCNonb30BaTbCA
COBMECTHbIN MEXKOMaHAHbIN NOAX0A, CO34a0WMIM BOSMOXKHOCTb A41A
pPa3BUTUA NOTEHUMaNa, NpU KOTOPOM 4 KOHCY/IbTaHTa U3 KOMaHAbI
UMPPOBbIX TEXHONOMNIA 06y4aT 4 KOHCY/IbTAHTOB M3 KOMaHAbl STEM B
aTo obnactu, a 3aTem 8 KoHcynbTaHToB PDST BmecTe byayT
NpeaocTaBAATb NOAAEPKKY 24 LUKONAM, YYACTBYHOLLMM B 3TOM
MHMUMaTmBe (3 WKOAbI Ha KaXKAoro KoHcynbTaHTa). PDST 6yaeT yepnatb
ONbIT N3 ycnexa NpoeKkTa popmMaTUBHOMN OLLEHKM Yepes 31EKTPOHHbIE
noptdenu Ha ctapliem yposHe (Hosbpb 2019 - anpenb 2020 roaa). Kak
TONbKO Nnabopatopum byayT B ceTn, GakynbTeT U CTYAEHTbI 0OcBO6OAATCA
OT OrpaHMYeHn No 0bopya0BaHMIO U PACMNCAHMIO TPAAULMNOHHbBIX
nabopatopui.

OBPA3OBAHWE B OBJIACTU STEM B LLUBELNI

YuebHbll NnaH Ana ob6a3aTeNbHOM WKOAbI, AOLWKO/bHOIO Kaacca m
AOLWKOobHOro 06pa3oBaHUA ANA WKOAbHUKOB6S YuebHbl nnaH ana
06A3aTe/IbHOM LLKObI, AOLWKONbHOIO Kaacca U A0LWKO/IbHOTO
0bpa3oBaHMA AN LWKOJIbHUKOB BK/OYaET NATb Pa3aenoB U 6bl NPUHAT
npasutTenbcTBOM. MepBbint pa3aen, OCHOBHbIE LLEHHOCTM U 3a4a4u
LLUKOANbI, NPMMEHSIeTCA K 0653aTeNIbHOM LWKOe, AOLWKO/IbHOMY Knaccy U
AOLWKONbHOMY 06pa30BaHMIO AN WKObHMKOB. BTopon pasgen, Obwume
Lesn N peKoMmeHaauumn, npumeHaeTcs K 06a3aTeNIbHOM LLKOAE U, 33
WUCKNOYEHMEM CBEAEHWNI O OLEHKAX, K AOLWKO/IbHOMY Knaccy u
AOLWKONbHOMY 06pa30BaHMIO AN WKONbHUKOB. TpeTuii pasaen
NPUMEHSETCA K AOLWKONAbHOMY K/1accy, YETBEPTLIN - K AOLIKOIbHOMY
0b6pa3oBaHMIO AN WKONbHUKOB, a NATbIN pa3aen, CoAepKaLlni
y4yebHble NaaHbl, NPUMeEHAETCA K 06A3aTeNbHOM WKoNe. BaxkHO untaThb
Pa3/MYHble YacTW y4ebHOro NaaHa Kak egmMHoe Lenoe, Ytobbl NOHATb
uenb obpasoBaHuA.

YyebHbIl nnaH ans 0b6A3aTeNIbHOM WKO/Ibl, AOLWKO/IbHOrO K/1acca U
NOLWKONbHOIo obpasoBaHusa (nepecmoTpeH B 2018 roay)66. CTpaHULbl



296-303 B cneaytowem pdf-goKymeHTe NocBALWEHDbI NpeameTy
"TexHonormsa: Y4ebHbi nnaH ans 06A3aTeIbHOM WKObI, AOLWKOAbHOIO
Knacca n gowkonbHoro obpasosaHua" (pdf)67. Y3HaliTe 60nbLue O:
LLIBe4CKOM HauMOHaNbHOM areHTcTBe 06pa3oBaHUAG8. BmecTo
HaUMOHaNbHOM NoAnTUKK LLiBeuumn B 061acTn cpeaHero u BbiCcLLEro
obpa3oBaHMA Mbl NpeACTaBAAEM OTPbIBKM, Kacatowmecs Lseunn, ns
pykoBoacTtea "Do Well Science" - pykoBoacTtBa no MHHOBALWMOHHOM
neparornke B ob6nactm STEM69 (npoeKkT Erasmus+ no nNoBbILEHUIO
yCneBaemoCTU CTYAEHTOB B NpeaMeTax HayKu B CTapLumMx Knaccax). B
LLIBEUUM HET KOHKPETHOM NOINTUKM MO Pa3BUTUIO 06Pa30BaHMA B
o6nactmn STEM, HO uenn gunaoma gaa NPOrpaMmMbl eCTECTBEHHbIX HayK
(cTapwas wKona, nMueit) MoryT paccMaTpmMBaTbCA Kak NOJINTUKA B
obnactn STEM: "lMporpamma ecTecTBeHHbIX HayK SAIBIAETCA NPOrpPammon
NoAroTOBKM K BbiCcleMy 06pa3oBaHmio. C AMNAoMOM Nporpammbl
CTYAEHTbI A40/KHbl 06/134aTb 3HAHMAMM, HEOBXOAMMbIMK aNA 0byYeHumn
B BbICLUMX y4ebHbIX 3aBeAeHUAX, B NepPBYO ovepeab B 0b61actm
€CTECTBEHHbIX HayK, MaTEMATUKKN U TEXHUKM, a TaKKe B APYyrnx obnacTax.
O6pa3oBaHMe AONKHO Pa3BMBATb 3HAHMA CTYAEHTOB O KOHTEKCTE B
npupoae, YCN0BUAX ONA KN3HU, GUIMYECKNX ABNEHUAX M NpoLeccax. B
6rnonorun, pUsnKe n XMMUN OKPYKatoLWmm MMp ONMUCbIBAETCA B
MoAeNsx, KotTopble pa3pabaTbiBatoTCA BO B3aUMOLENCTBUM MEXAY
aKcnepMmeHToM n Teopment. ObpasoBaHMe TaKKe A0/KHO pa3BMBaTb
3HAHMA CTyAEHTOB B 06/1aCTM MaTeMaTUKU. MaTemaTuKa - npegmeT co
CBOMM COBCTBEHHbIM XapaKTEPOM, KOTOPbIM TaKKe ABNAETCA
MHCTPYMEHTOM, YbW KOHLEMNLUUM U CUMBONYECKMI A3bIK MCNONb3YHOTCA
ANA mogenen, pa3paboTaHHbIX ANA MOHMMAHMA U aHaNM3a
B3aMMOCBA3EeM B ApYrnx npeameTHbIx obnactax. ObpasoBaHUe AOMKHO
CTUMY/INPOBATb IIOBONBITCTBO M TBOPYECTBO CTYAEHTOB, @ TAKKe UX
CNOCOBHOCTb aHANIMTUYECKOrO MbllieHUA. Yepes obpasoBaHue
CTYAEHTbI 40/XKHbl PAa3BMBaTb Hay4YHbIM Noaxoa. K aTomy oTHOoCUTCA
YMEHME KPUTUYECKM MbICINUTb, IOTUYECKM PACCYKAaTb, pelaTb
npobaembl 1 genatb cUcTeMaTUYeckme Habaogerua. CTyaeHTam Taknum
obpa3om fonKHa bbITb NPeaoCcTaB/eHa BOSMOXHOCTb Pa3BUTb HABbIK
OLLeHKMW Pa3/INYyHbIX TUMNOB MCTOYHUKOB M CMNOCOBHOCTb pPa3inyaTb
YTBEPXKAEHMA HA OCHOBE HAYYHbIX U HE-HAYYHbIX OCHOBAHWM.
MoHMMaHMe HayK OCHOBAHO Ha B3aMMOAENCTBUMN MEKAY TEOPUEN U
NPaKTUYECKMM OMbITOM. DKCNEePUMEHTbI, 1abopaTOpPHbIE SKCNEPUMEHTDI,



noneBble NCCIeA0BaHMNA U B APYTUX CXOXKMX NPaAKTUYECKMX obnacTax
AOMKHbI ObITb LLEHTPANbHbIMM 3N1eMeHTaMKn 06pa3oBaHmA.
O6pa3oBaHMe AONKHO BKAOYATb NEPCNEKTUBY UCTOPUN MAEN, YTO
O3HayaeT U3yyeHne Naemn n TeopMn HayK Kak YacTem UCTOPMUYECKOTo
npouecca. CTyaeHTam 401KHA NPesoCTaBAATLCA BO3MOXKHOCTb
pa3BMBaTb MHTEPEC K BONPOCAM HayKu, U OHU AO/IKHbl UMETb
BO3MOHOCTb BOCNO/1b30BaTbCA TEKYLLMMM UCCNe0BaATENbCKUMMU
pe3ynbTaTamMu B COOTBETCTBYOLWMX 0b6nacTax. ObpasoBaHMe AOIKHO
aBaTb NOHMMaHWeE TOro, KaKk HayKa 1 pa3BuTue obuiectsa
B3aUMOZENCTBYIOT APYr C APYTOM M BAUAIOT APYr HA Apyra, ocobeHHOo
BbIAENIATb PO/Ib HAYKM B BONPOCAX yCTOMYMBOro pa3sutma. CtyaeHTam
TaKXe JoMXKHa bbITb NpeaocTaB/ieHa BO3MOXKHOCTb y4acTBOBaTb B
3TUYECKUX AMUCKYCCUAX O POIN HayKM B obLuecTse. A3bIK - 3TO
MHCTPYMEHT ANA 0OLEHUNA, a TaKKe AN pa3MbiIeHU U 0byyeHus.
Takum o6pasom, obpasoBaHMe AOKHO pPa3BMBaATb CNOCOBHOCTb
CTYAEHTOB apPryMeEHTMPOBATb M BblpaXKaTbCA B C/IOXHbIX MUCbMEHHbIX U
YCTHbIX CUTYyaUMAX, CBA3AHHbIX C HAYKOM U maTemaTuKon. CTyaeHTbl
TaKXe A0KHbl YMETb MNOHMMaTb, YATaTb, NUCaTb M 06CYXKAaTb OCHOBbI
HayK Ha aHIMNCKOM s3blKe. B HayKe n maTemaTmke c6op AaHHbIX U
BbIYMCNEHNA B OCHOBHOM MPOBOAATCA C MUCNONb30BAHMEM
KOMMNbIOTEPOB. YMEHMe UcKaTb, BbiIbupaTtb, 06pabaTtbiBaTb M
MHTepnpeTMpoBaTb MHOOPMALMIO U YCBaMBATb 3HAHWUS O HOBbIX
TEXHONOMMAX BaXKHO ANA yYEeHbIX U MAaTEMATUKOB. Taknm obpaszom,
06pa3oBaHMeE A0IKHO NPEAOCTABAATbD XOPOLLYHO NPAKTUKY B
NCNONb30BAHMM COBPEMEHHbIX TEXHONOMMIN N 060pya0BaHMSA.
O6pa3oBaHMe A0/IKHO NOOLWPATL CTYAEHTOB K B3ATUIO Ha cebA
OTBETCTBEHHOCTU U COTPYAHMYECTBY, @ TAKXKe CTUMYNPOBATb MX K
NMOMCKY BO3MOKHOCTEN, MOMNbITKAM peLleHna Npobiem, MHULMATUBAM U
npeBpaLLeHUtO naen B npakTnyeckmne gencremna’. Boisoa. Mcxoga ms
pa3Ho06pa3HOM MHPOPMALMM, KAaCAOLLENCA CTPYKTYP, COAEPHKAHMA,
Lenen N KOHTEKCTOB, NPOM3BEAEHHON B PA3/INYHbIX CTPAHaX U
npeAcTaB/IeHHON B Npeaplaylwem naparpade, MoxeT bbiTb CNI0XKHO
npeAcTaBUTb CNpPaBeaIMBble U 0O BEKTUBHbIE CPAaBHEHUA MEXKAY
NONUTUKOM BKAKOYEHHbIX CTPaH. C Apyroi CTOPOHbI, pe3ynbTaTbl 3HAHWM
N HaBbIKOB OTAENbHbIX CTYAEHTOB KaXKyTCA A0BO/IbHO CXOXMMU. TakKum
06pa3om, BO3MOXKHO He TaK BaXKHO CPaBHWBaTb COAEPKaHME UN
CTPYKTYPY Lenen, npeactaBAeHHbIX B Pa3/IMYHbIX OKYMEHTaX Unu



HaMAEHHbIX B APYrMX UCTOYHUKAX, KaK NOMNbITAaTbCA OLEHUTb pPe3ybTaTbl
06pa3oBaHMA B Kaxaon cTpaHe. OA4HAKO 3TO He ABNAETCA Le/blo aHHOM
npeseHTauun. Bce e oCTaloTCA HEKOTopble BOMNpPOChl: [ovyemy y Hac
€CTb 3TN CXOACTBA B pe3ynbTaTax 0bydyeHMa, HECMOTPSA Ha Pas3nymnA B
y4ebHbIx nnaHax? CoaepaHue npegmeTa CXOXKe, N0 KpanHen mepe, B
LUMPOKOM NepcneKTMUBe; XOTA OCHOBHbIE NPUHLMMbI U3y4atoTcA Yepes
pa3/iMyHble NPUMepbI, UCMOb3yeTcA pa3HaA Neaarornka u Tak ganee.
CocpepoTtaumBascb Ha STEM, ecTb HEKOTOPblE HEMEA/EHHbIE CXOXKECTMU.
KoHuenuua STEM pegKo ncnonbayeTca NpAMOo B CTPaHax
NnoAYepPKMBAETCA BAXKHOCTb Pa3BMUTMA MAaTEMATUYECKOTO MblLUAEHMA U
HABbIKOB peLleHMa Npobaem. B yuebHbIx NaaHax 4acTo nog4yepKuBaeTca
HeobXoAMMOCTb NPUMEHEHNA MAaTEMATUYECKUX KOHLLEMNUMIA K peasibHbIM
cUTYaumam 1 3pPeKTUBHOM KOMMYHUKALMN MAaTEMATUYECKUX NAEN.

B LLiBeumn obpasoBaTenbHble LLEAU U COAEPrKaHNE ANA BCEX NPeaMEeTOB
LEeHTPaNM30BaHHO ONpeaenatnTca NPaBUTENIbCTBOM NMOC/E YKa3aHW
napsiameHTa (Www.sweden.se/society/education-in-sweden).
LLIBeaCKMI yuebHbIN NnaH ana obasatenbHolM WwKobl (1-9 Knaccbl)
TaKXKe BK/IHOYAEeT AOLWKO/bHbIM KACC, MPeaLecTBYOWNIM NepBoMy rogy
HA4Ya/IbHOM LWKO/Ibl, N A0CYrOBbINM LEeHTP (negarormyeckme MeponpuaTms
YTPOM U BEYEPOM, TaK Kak 60NbLUIMHCTBO YY4EHMKOB M3 cemel, rae oba
poauTens paboTaloT BeCb AeHb). YUebHbIN naaH nocnegHux Tpex net
nepen, yHMBepPCUTETOM, TMMHA3Us, BKAOYAET HE TO/IbKO NPOrpammbl
NOArOTOBKM K YHUBEPCUTETCKUM MCCNE0BaHUAM, HO M NPOrpPaMMbl C
6onee NpakTMYECKOM NOAroTOBKOM, OXBaTbIBasA NPAKTUYECKM BCEX
LUBEACKMX MOAPOCTKOB.

B wBeackux y4ebHbIX naaHax paccmaTpuBatoTca cemb obnacten
MaTeMaTuKn. O4Ha M3 aKkTyanbHbIX 061acTen NogyYepPKMBAET, YTO
obyyeHMe MmaTeMaTUKeE LO/IKHO NPeaoCcTaBUTb CTYAEeHTAaM BO3MOMKHOCTb
pa3BMBaTb MX CNOCOBHOCTb MHTEPNPETUPOBATL PeasibHble CUTYyaLUM,
C034aBaTb MaTeMATMUYECKME MOAEIN N NCNONb30BaTb, OLEHUBATD
CBOMCTBA W orpaHn4YeHuna moaenu. NepcnektTmea WBeACKoro y4ebHoro
nnaHa no GopmyanMpPoBKe MOAEN CXOXKaA C UTANIbAHCKMM Y4eOHbIM
nnaaHoMm, Ho B 6osnee CTPOrom MAM orpaHUYEHHOM MAaTEMATUYECKOM
CMbicnie. HecMoTpA Ha 3HAYMTENbHbIE PA3/INYMA B X NOAXOAAX U
onucaHuAx, obyyeHne Ha OCHOBE YeTblpex y4ebHbIX NN1AaHOB MOXKET
NMPUBECTU K CXOXKMM pe3ynbTaTam 0byyeHus, gaxe C HEKOTOPbIMU
BapMaunamu.



CTpyKTypa y4ebHbIX N1aHOB MO MAaTeMATUKe pas3nvaeTca mexay
CTPaHaMM, TaK¥Ke Kak 1 cogepKaHue npegmeta. 34ecb, Kak 1 ans
APYrnux NnpeamMeToB, Mbl ciegyem GakTUYeCKoMy TEKCTY y4ebHbIx
MAaHOB, @ HE NPOrpamMmam ANA Pa3NYHbIX KypcoB. Hanpumep, mHorme
CTPaHbl B CBOMX y4eDOHbIX N1aHaX NOAYEPKMBAIOT BaXKHOCTb Pa3BUTUSA
MaTeEMaTUYECKOro MbILAEHUA U HaBbIKOB pelleHns npobaem. Kpome
TOro, yuebHble NnaHbl YacTo NoAYEPKMBAIOT HEOOXOAMMOCTb
NPUMEHEeHMA MaTeEMATUYECKMX KOHLLENUWNI K peasibHbIM CUTYaLUAM U
3pPEKTUBHOM KOMMYHUKALUN MaTEMATUYECKUX NAEN.

[eTannsmpoBaHHble TpeboBaHUA K 3HAHUAM U YMEHUAM B 60Irapckom
y4ebHOM NnaHe CXOAHbI C COAEPrKaHNEM LIBEACKUX KYPCOB NO UX
nporpammam. Takum obpasom, npobaemaTnyHo aenaTb CPAaBHEHMUA
NCKIIOMMTENBHO Ha OCHOBE Yy4ebHbix nnaHoB. Kpome Toro, obuias
CTPYKTYpa, Hanpumep, WBEACKUX LieNIei, OXBATbIBAET 3/1eMeHTapHbIe
MaTeMaTUYECKNE KYPCbl B MPAKTUYECKUX y4ebHbIX Nporpammax
(cenbckoe x03AMCTBO, CTOIAPHOE Ae/10, NapPUKMaXepCKOe UCKYCCTBO U T.
A.), rae cogeprkaHne Ha 6a30BOM YPOBHE AaNEKO OT Liesien, Hanpumep,
Luenen UTanbAHCKOro y4ebHoro njaaHa, KoTopbl AOBO/IbHO CXOXK C
nporpammamu 6osee NpoaBUHYTbIX Kypcos B LLiBeuun. Tem He meHee
npeacTasaeHne obLMX NPUHLMNOB NO3BOAET CPaBHMBATb OCHOBHbIE
MaTeMaTUYeCKNE UAeun, BKAOYEHHbIE B Pa3IMUHble y4ebHble naaHbl.

LLIBeaCcKMIA y4ebHbIM NNaH MeHee KOHKPEeTEH, HO NOKa3bIBaeT Pasnymus
M cxoAcTBa ¢ Apyrumun. CylecTsyeT cemMb 0bnacTei, B KOTOPbIX
obyyeHne maTeMATMKE HaMNpPaB/IeHO Ha Pa3BUTUE CNOCOBHOCTU:

MCNO/1b30BaATb 1 ONUCbIBATb MaTeéMaTUYECKNE KOHLUEeNUUN U NX
B3aMMOCBA3MH,

NPUMEHATb Npoueaypbl U pelwaTb CTaHAapTHbIE 3a4a4K;

d)OpMYJ'IVIpOBaTb, dHa/IU3NPOBATb U peLlaTb MaTEMaAaTUYHECKUE 3aa4N,
oueHmnBaTb CTPpaTernm, metTodbl N pe3ynbTarT,

NHTEPNPETMPOBATL PeasibHYO CUTyaLMIO U CO34aBaTb MaTEMATUYECKYIO
MoOJe b, a 3aTEM UCNO/1b30BaTb U OLEHMBATb CBOMCTBA U OrpaHNYeHUS
MOAenu;

cnenoBatb, HAMPaB/IATb U OLLEHNBATb MaTeéMaTUYECKOE Mblll/1eHUNE;



KOMMYHULMPOBATb MaTEMATUYECKOE MbILLIEHUE YCTHO, MUCbMEHHO U B
NEeNCTBUN;

CBA3bIBATb MaTEMATUKY C €€ BAXXHOCTbIO U NCMNOJIb3OBAHMEM B APYIUX
npeameTax B I'IpOd)eCCMOHaﬂbeIX, coumnanbHbIX U NCTOPUYECKUX
KOHTEKCTax.

TaK Kak CTPYKTypa y4ebHbIX NAaHOB U UX ONUCAHME PA3/INYAKOTCA, MOXKET
ObITb CNOXKHO NPOBECTU HAAEXKHbIE CPAaBHEHMNA MeXAay HUMKU. Kaxaan u3
BOCbMM FPynmn KOHUENLUMA N MEeTOA0B B UTA/IbAHCKOM y4ebHOM NiaHe
COOTHOCUTCA UM UMEET CXOXKECTU KaK MMHMMYM C ABYMSA, 0ObIYHO
Tpemsa nnu bonee uenamm WeBeaCcKoro y4edbHoro nnaHa. Llenb weeackoro
y4ebHOoro niaHa Nno KOMMYHUKaLUUKM eMHCTBEHHAA, KOTOpan He
COOTBETCTBYET NPSAMO HU OA4HOW U3 Tpynn UTAZIbAHCKOTO y4ebHoro
nnaHa. C gpyron CTopoHbl, FPynnbl B UTA/IbAHCKOM y4ebHOM niaHe
OPUEHTUPOBAHbI HAa MPOLLECC M MOTYT PAaCCMaTPUBATLCA KaK MHCTPYKLUMHK
ANA YBENMYEHUA MOHMMAHUA MAaTEMATUKK, B TO BPEMSA KaK LWBEACKUN
y4ebHbI nhaH 6onee NpAMO HaueneH Ha uenu obydyeHusa. TOYHO TaK XKe
ob6ume NPUHUMNbI FPeYeckoro y4ebHoro naaHa cocpeaoTaymBatoTCcs He
TONbKO HA MAaTeMaTMYECKOM MbILIJIEHUM M HABbIKaX, HO TaKXKe
NoAYepPKMBAIOT BaXKHOCTb TOr0, YTOObI YYEHUKM MOT/IM UCMONb30BaTb UX
B MOBCEAHEBHOW B3POC/I0M *KN3HU. C 3TON TOYKM 3PEHUA TPEYECKUN
y4ebHbIl NNaH ABHO CBA3aH C NOBCEAHEBHOM }KU3HbIO. bonrapckui
y4ebHbIl NNaH, Kak NpeacTaB/ieHHbIN 34eCb, MOXKET PaCCMATPMUBATLCA
KaK 3aHMMAIOLMNCA CTPOrOM MAaTEMATUHYECKOM HAYKOMN, HO
AEeTaNN3NpPOoBaHHble TPEOOBAHUA K YMEHMUAM 1 3HAHUAM, KOTopble
CTYAEHTbI AOMKHbI OBNAAETb K KOHLYY CBOEro oby4eHmsn, 4acTo CBA3aHbI C
noBceAHEBHOM }KN3Hb0. TakMm 06pa3om, HECMOTPA Ha Pas3NnYna B
NOCTPOEHUM y4ebHbIX N1IAHOB, BNOJIHE BO3MOXHO cAenaTb
nocnepoBaTe/ibHble MHTEPNPETALMN UX LieSIE B OTHOLWEHMM NOHUMAHUA
MaTeEMaTUKN. BO3MOXKHOCTb MCNONb30BaHMA MAaTEMATHKKN B bonee
LUMPOKOM KOHTEKCTE, KaxeTcs, bosiee TBEpA0 NOAAEPKMBAETCA B
rpeyeckom yyebHOM naaHe No CPaBHEHMUIO C, Hanpumep, B 6orapckom
KOHTEKCTE. 3TO MOKET NPUBECTU K CXOXKECTM HaBbIKOB CTYAEHTOB U3
pa3HbIX CTpaH B 061aCTN CTPOrMX MaTeMATUYECKMX HaBbIKOB, HO K
Pa3NIMYMAM B MX CMOCOBHOCTM MCNO/Ib30BaTh MX NPOPECCMOHANIbHO UK
B NOBCEAHEBHOM U3HW.

YyebHble naaHbl B $pMU3MKe pa3nmyaoTca cpeam cTpaH B OCHOBHOM NO



CTPYKTYpPE, HO He TaK CU/IbHO No coaeprKaHuto. ObyyeHune B npeameTe
OUBNKM A01KHO NPeaoCTaBUTb CTYAEHTaM BO3MOXHOCTU Pa3BuBaThb
cneaytouwiee: 3HaHME KOHLUEeNUMN, moaenien, TEOpUn U MeToa0B PaboTbl
B GM3MKe, a TaKKe NOHMMaHME UX Pa3BUTUA.

YyebHble NiaHbl N0 ecTeCTBEHHbIM HayKaM AeNATCA Ha [Be pa3Hble
o6wupHble obnactn: buonoruto n xummio. B LLiseunn obyyeHune B
npeameTe 6MONOrMN AOMKHO NPEAOCTaBUTb CTYAEHTAaM BO3MOMXKHOCTH
pa3BMBaTb:

3HaHWe KoHUenuuii, moaenemn, Teopuii n metoaos pabotsbl B 6uonorum, a
TaK¥e MOHUMAHUE UX Pa3BUTUS;

CNoCcobHOCTb aHaIn3a M NOMCKA OTBETOB Ha BOMPOCHI, CBA3aHHbIE C
NpeaMeToM, U BbiaBAEHUE, POPMYIMPOBaHME U pewieHne npobaem.
CnocobHOCTb Pa3MbILLIATL U OLLEHMBATL BbIOpPaHHbIE CTpaTernu,
MeToAbl U pe3ynbTaThbl;

CNoCcoBHOCTb NNAHNPOBATb, BbIMOHATb, MHTEPNPETUPOBATL U COOOLWATL
0 Bble3HbIX UCCNEA0BAHMUAX, IKCMEPUMEHTAX U HABNIOAEHMAX, @ TAKKe
ymeHue obpallatbCa ¢ matepuanammn n obopyaosaHuem;

3HaHMe BaXHOCTU BMoornK ANa MHANBMAA U 0bLLEeCTBa;

CNocobHOCTb NCMO/b30BaTb 3HAHWUA B Bronorum anA O6LLI,€HMF|, a TaKXxKe
AanAa nccneagosaHma n MCNO1b30BaHUA VIHCI)OpN\aLI,VIM.

LLIBeACKKUIA y4ebHbIM NaaH HaYMHAETCA C onpeaeneHHbIX HaBbIKOB
CTYAEHTOB K KOHLY 06y4eHMA N yTOYHAET coaeprKaHne 3HaHUM
(KoHuenuuun, mogenu, Teopun U meToabl paboTbl B 6MONOrNM) B
nporpamme pas/NYHbIX KypcoB. Pe3ynbTaT 06y4yeHMA B 3TUX Pa3HbIX
TMNax y4ebHbIX N1AHOB CXOK, NOCKO/IbKY 0by4YeHne HanpaBAeHO Ha
nosy4YeHne NPakTUYeCKMX BMONOrMYeCcKNX 3HAHWNI, KOTOPbIE OHU MOTYT
NPUMEHATb B peabHbIX CUTyaUMAX, YTO ObINO LLeNbio UTANbAHCKOTO
oby4yeHuna buonorum.

O6yqume B npeamerte XMuMmmnun Ao1KHO NpeaocCtaBuUTb CTydeHTaM
BO3MOXXHOCTU pa3BUBaATb:

3HaHME XMMMYECKMX KOHLUENUMN, moaenen, Teopuini U1 metoaos paboTsl,
a TaK»Ke NOHUMaHWe UX Pa3BUTUS;



CNocobHOCTb aHaM3a M NOMCKa OTBETOB HA BOMPOCHI, CBA3AHHbIE C
npeamMeToMm, U BbisiBNeHWe, GOpMynMpPOBaHMUE U pelleHne npobaem.
CnocobHOCTb PasmbIWAATb M OLEHNBATbL BbIbPaHHbIE CTpaTermy,
MeToAbl U pe3ynbTaThbl;

CcNocobHOCTb NNAHNPOBATb, BbIMOHATb, MHTEPNPETUPOBATL M CO0bLWATbL
06 akcnepumeHTax U HabAEeHUAX, @ TaKXKe ymeHne 06paLwaTbes ¢
XMMMKATaMK U 06opya0BaHUEM;

3HaHWe BaXXHOCTU XMW anAa UHAnBMAOa U O6IJ.I,€CTBa;

CNOCOBHOCTb MCNONb30BaTb 3HAHMA B XMMUUK ANA 06LWEHMA, a TaKXKe oA
nccnenoBaHUA U UCMNob3oBaHMA MHPopmauuu. LLseacknin yuebHbIn
NAaH BbIMALNT KaK CMeCb PYruX, C aKLLEHTOM Ha 3HAaHMM NpeaMeTa B
COYETaHWUM C MPAKTUYECKMM HABbIKOM, HO TaK»Ke Ha MOHMMAHMKE U
MCNONb30BaHME COAEPKAHMA NpegMeTa B NOBCEAHEBHOM XKU3HW.
CyLL,ecTByIOT pa3inuma B CTPYKTYpeE U COAEPKAHUM Y4eDHbIX Nporpamm,
a TaK)Ke MX ABHbIX Lenfax, Ho, BEPOATHO, CTYAEHTbI AOCTUIHYT CXOXKEro
YPOBHA 3HAHUN, OCOBEHHO B OTHOLLEHWM CBOEM BO3MOXKHOCTH
YCMELWHOro y4acTuA B BbICLLIMX y4ebHbIx 3aBegeHuax. Ecamn byayt
BbIAABNEHbI Pa3NMyunA, OHWN, BEPOATHO, MPOABATCA B NOBCEAHEBHOM
XMMWK, KOTOPAA YaCTO OCTAeTCA HE3aMEeYEeHHON UK TPYAHONPUMETHOM,
eCc/In He cneumanbHo obyyeHa.

YT0 KacaeTca ctyaeHToB, B bonrapuu, Npeumun n Utanmm Bce CTyaeHTbI B
CTapLUMX Knaccax nsydatot npeametbl STEM. B LLIBeuun nporpammon
eCTeCTBEHHbIX HayK oby4atoTcs okono 12 000 ctyaeHToB, NnpumepHo 12%
OT obuLero Yncna cTtyaeHToB. TexHonornyeckasa nporpamma c 10 000
cTyaeHTamu, okono 10%, TakKe MOXKeT BKAOYATb KypCbl NO NOArOTOBKE
K aKafeMNYEeCKUM UCCef0BaHMAM B 061aCTM MaTeEMATUKN, PUIMKKN K
XMMUK. B 06LLLEN CNOKHOCTU NPUMEPHO NATAA YACTb LUBEACKMX
NOAPOCTKOB roToBa K UsydyeHunto STEM-npeameToB Ha akageMmnyeckom
YPOBHe.

B LLBeunn kBanndukauma npenogasatena STEM BKAOYaAET NATb AU
NATb C NOJIOBUHOM NIET aKaZeMUYecKux nccneaoBanmin. Obyyenme
BKNOYAET NpegMETHbIe UCCNel0BaHMSA B TeYEHMNE TPEX C MOIOBUHOM
JIeT, OCHOBbI 06pa30BaHMA B 061aCTM HaYKM - OAUH roa, u
AOMONHUTENbHbIE NONroAa NPaKTUYECKOM paboTbl B LUKOAAX. Pa3nnyHbie
Kypcbl MOryT BbITb pacnpeneneHbl Ha HECKO/IbKO CEMECTPOB, YTO



npuseaeT K CMeWNBaHMIO TEOPETUYECKMX, NeAarormyecknx un
NPaKTUYECKUX KypCcoB BO Bpems 0byyeHns. OBbIYHO M3y4atoTca ABa
npeameTa, Kak npasuio, buonorua/xmmua, buonorns/maremaTuka,
6uonorma/ectectseHHble HayKKM (Xumusa, G13MKa U Haykun o 3emne),
du3mKka/maTemaTuKa, reorpadus/matemaTmka UM Xumma/matemaTuka.
OAMH U3 3TUX NPeaMETOB U3yYyaeTca B TeYeHune ABYX NIeT, APYrom - B
TeyeHue nonytopa net. OCHOBbI HAYKM BK/IOYAIOT B ceba nctopuio
cuctem 0bpasoBaHUA, HbIHELLHIOK OPraHM3aLMIo LWKO/bl, OCHOBbI
[EeMOKPaTUN U NpaB YesloBeKa, TEOPUIO N METOAUKY 0byYeHUs, Teoputo
N UccnenoBaHus, pa3snuTMe, obydeHme 1 cneymanbHoe obpasoBaHue,
CoUMaNbHble OTHOLLEHUSA, paspellueHne KOHGINKTOB N MAEPCTBO,
OLEHKa M OLLeHKa, a TaK»Ke oLeHKa 1 pa3BuTue. MpaKkTuyeckme Kypcbl
4acTo pacnpeaensaoTca BO BPeMeHU B Nporpamme, Ytobbl yBeNYUTD
yyebHble BO3MOMHOCTU CTYAEHTa U a4anTMpoBaTh obyyeHue K
NHAMBMAYA/IbHBbIM TPeboBaHUAM CTyAEHTa.

Kak BUAHO 13 BbILLEONNUCAHHOTIO, CYLLLECTBYET HECKO/IbKO Pa3inymil B
CTPYKTYpe 3TUX Y4ebHbIX NPOrpaMm, a TakKe B Ux cogepaHuun. Takxe
LeNn UK 3a43a4M, KAXKEeTCA, PA3INYHbI, HO 3TO raBHbIM 06pa3om 13-3a
pa3HbIX TOYEK 3peHmUA y4ebHbIX nporpamm. Tem He meHee BO3MOXKHO
NPW3HaTb BO3MOHOCTb CXOXKMX pPe3yibTaTOB B NOATOTOBKE K BbICLLEMY
06pa3oBaHMIO B PA3BUTUM TEOPETMYECKOTO NOHUMAHMA U NPAKTUYECKNX
HaBbIKOB Y4aCTBYIOLLMX CTyAEHTOB. Ecaum cywecTBytoT pa3nmuma B
NONYYEHHbIX 3HAHMAX U NPAKTUYECKMUX HaBbIKax MO Pa3/INYHbIM
npegmeTam, OHW, BEPOATHO, MPOABATCA B NPaKTUYECKOM NOBCEAHEBHOM
YKM3HW CTyAeHTa. BarKHO n3BneYb ypoK M3 rpevyeckomn Nnporpammel 1
HUKOrga He 3abbIBaTb CBA3bIBATb COAEPKaHNE NpeaMeTa C
NoBCEAHEBHOWM }XN3HbIO, KOTrAa 3TO BO3MOXKHO. LLIKONAbHaA HayKka moxeT
ObITb YMECTHOM B LWKO/IbHbIX CUTYaLMAX, HO 0ByYeHNEe AO/IKHO TaKKe
6bITb 0Oy4YeHMEM Ha BCHO *KU3Hb, @ HE TO/IbKO A4N1A WKObl. B coueTaHnu
3TK y4yebHble Nporpammbl NOKa3biBalOT HEOHXOAMMOCTb MCNO/Ib30BAHUA
yumTeNEeM HECKOJIbKMX cnocoboB GopMynnMpoBaHUA LieNei, U3MeHeHMUA
MeToA0B 06y4yeHMA U UCNONb30BAHMA NHANBUAYANbHbIX OCOOEHHOCTEN
CTYAeHTOB. [1na obneryeHma aToro 1 paclMpeHna NepPCneKkTUB KaXKablii
yunTenb AONKeH ObITb 03HAKOMIEH HE TOJIbKO C Y4€OHbIM MIaHOM U
nporpammamm cob6CcTBEHHOM CTPaAHbl, HO U C TEMU, UICNONb3YEMbIMU B
APYrnx CTpaHax.



LLIBeacKMe yunTENA, MOCKOJIbKY OHM B OCHOBHOM pa3pabatbiBanu
yrnpaxHeHUsa No 6UONOrNKM, OCYLLECTBASANM YNPAXKHEHUA NOYTU
NUCKNIOUYNTENBHO B pexmme "HaBuratop", NOCKOAbKY 3T0 bbln Hanbonee
NoAXoAALLNN PEXUM A5 BONPOCOB, KOTOPblE OHM 0ObIYHO 3a4at0T
CTyAEeHTaM U ANa KOTopbIx YepHoBUK ¢ "Do Well Science" npegocTtasnsaet
[PYrou B3rns, KOTopbli MOMOraeT CTyAeHTam B pa3BUTUU
HeobXo4MMbIX UM HABbIKOB.

STEM B yHuBepcuTeTax Lseuunn

KTH - KoponeBckuit MHCTUTYT TexHonormm (weea. Kungliga Tekniska
hogskolan), oTaeneHne obyyeHns B MHKeHeEPHbIX HayKax70: Oby4yeHune B
obnactu STEM. O6byyeHune B obnactn STEM (Hayka, TeXHOI0TUK,
WHXXeHepua N MaTemMaTMKa) - 04HO U3 YeTbipex NoAapasaenieHnin otaena
oby4yeHuA, NnpuHagnexauero LLIKose NnpoMblIW/IEHHOrO MHXEHEPHOTO U
ynpasneH4yeckoro gena (ITM) B KTH. Moapa3sgeneHne BKAOYAET TpU
nccneposatenbckue rpynnol: O6pasoBaHme B 061aCTU UHKEHEPUN B
obuecTBe, OpraHM3aLMOHHbIE UCCAea0BaHNA Bbiclero obpas3oBaHmA
(HEOS) 1 0byuyeHune B 061aCT TEXHONOTUM N ecTecTBEHHbIX HayK (TN-
ANAAKTMKA). MOMUMO HaLLMX UccneaoBaHMM U pa3paboTok, y
noapasgeneHnsa ectb 06a3atTenbCTBa M KOMNETEHUMM MO 06pa3oBaHUIO B
obnactn uHxkeHepun B KTH. Obnactn nccheposaHuna: ObpasosaHue B
obnactu nHxxeHepumn B obuectee. MiccnegoBaTtenbcKas rpynna
"ObpasoBaHune B 06/1aCTN UHKeHepun B obliecTse" cTpemuTca
BO34€EMCTBOBATb Ha CTPATErMyecKoe Pa3BUTMUE UHXKXEHEPHOTO
06pa3oBaHMA C LLMPOKOM NepcrneKkTnsbl. Mbl CTPEMUMCA BHECTU BKAA B
pa3BMUTME KOMMNETEHLMM, BaXKHbIX ANA TOro, YyTobbl LLBeuma npogonrkana
Pa3BMBATbCA KaK IMAEP B MEXAYHAPOAHOM UHKEHEPHOM
o6pa3oBaHuMK. Hawa uenb - NoAroToBUTb M OCHACTUTb KTH 1 Hawmx
napTHEpPOB K BbICTPO MeHsoWemyca obuectsy. Posib 06pasoBaHMA B
06n1acTu MHXXeHepum B obectee. Mbl M3y4aem, KaK 40/IKHO
pa3BMBaTbCA MHXKeHepPHOe 06pa3oBaHMeE KaK ANCUMMNINHA,
negarormyecku U counanbHo, YTobbl Hanay4wmm obpasom
COOTBETCTBOBATb LLE/IAM, ONMUCAHHbIM B YHUBEPCUTETCKUX NpaBunax. Mol
TaK¥Xe CTpeMUMcs NoHATb, 4To byaeT Heobxoanmo B byayem. Hawa
uenb - nomoydb KTT 1 Hawmm napTHepam b6biTb roToBbIMM K 061eryeHunto
ObICTPbIX MU3MEHEHMIN. Halle nccnefoBaHMe TaKKe UccaenyeT, Kak mMbl
CO34aeM LUMPOKUIA MHTEPEC K MHXKEeHEePHOMY 06pa3oBaHUIO U1
WUH}XEHEepPUn B LLKO/IE B LLeIOM. ITO Hanpas/ieHO Ha NomMollb 6onbwemy



YMCNYy MONOAbIX NtOAEel N3 pa3nnYHbIX chep XU3HKU B BbiIbope Kapbepbl B
06.1aCTM UHXKEeHepPUKU 1 cnocobcTBOBaTb YKPENnAeHUIo TEXHO0TMUYECKOro
0co3HaHus B obuecTse. Hawa uccnegosartesnibckas paboTta oTparkaer,
CTaBMT Nepen Hamu BbI30Bbl U peLlaeT Npobaembl, BO3HMKatoWMe B
KOHTEKCTe MH}KeHepPHOro obpasoBaHusA. 15 3TOro Mbl UCNOIb3yEM
TeopeTMyeckme KOHUENUUN, NPUMEHMMbIE AN AAHHOW LEenn, U MOXKeM
BOCMO/1b30BaTbCA HECKONbKUMM UCCNe0BaTeIbCKMMM Napaaurmamm B
3aBUCUMOCTM OT Npobiembl. Mbl UCMONb3yeM KaK KauyecTBEHHbIE, TaK U
KOZIMYECTBEHHbIe MeTOAbl, B 3aBUCMMOCTU OT KOHKPETHOW CUTyauuu.

NccneposaHune. OxunaaHua MHxeHepHoro coBeTa B HacToawwee Bpemsa
HEeT COrNacoBaHHOCTN MeXKAY TEM, YEro OXKMAaeT CTYAEHT, U TeM, Yero
OXMaaeT YHUBEPCUTETCKMIN NpenogaBaTeslb OT UHKEHEPHOro
06pasoBaHuA. A 4OCTUNKEHMA COrNACKA NO PA3BUTUIO MHKEHEPHOTO
06pa30BaHMA CO CTOPOHbI CTYAEHUYECKMX TPynn, YHUBEPCUTETOB U
paboTtogaTtenei, Mbl 3anyCcKaem HOBbIM MPOEKT, KOTOPbIN NNAUPYET B
KayecTBeHHOM Uccnea0BaHUM B3rNAA0B PA3INYHbIX Y4aCTHMKOB Ha
byaylwiee MHXeHepuun. [Ina 3Toro NpoeKTa Mbl ULLEM OAHOIO UK ABYX
aCrnupaHTOB, KOTOPbIE NJIAHUPYIOT HaYaTb CBOU nccnenosaHua s 2018

roay.

CeBepHas nHuumatmea B obnactm STEM-obpasosaHua. byayume
NHKeHepbl CeBEPHbIX CTPAH: MOLLHAA CUAA B MUPOBOWN 3KOHOMMUKE.
"YeTBEpTas NPOMbILLIEHHAA PEBONOUMA U CBA3AHHbIE C HEM
AECTPYKTUBHbIE U3MEHEHMA OKAXKYT BAUAHNE Ha PbIHOK TpyAa, busHec-
MoOZEeNn KOMNaHWUiM n obpasoBaTesibHble CMCTEMbI. BO3HMKAIOT HOBbIE
TpeboBaHUA K CEKTOPY, HOBblE HaBbIKWU U KOMNETeHUMH, YTo TpebyeT
FTMOKNX peaKLmii KaK CO CTOPOHbI YaCTHOrO, TaK M 06LWEeCcTBeHHOro
cekTopa. OcobeHHO akLeHTUpyeTcs moaepHu3auma obpasoBaTenbHbIxX
cuctem. CornacHo goknaay BcemmnpHoro askoHomumyeckoro ¢popyma:
"Byayuwee paboTbl", 65% aeteit, HauMHatOLWMNX 0byyeHWe B Ha4YaIbHOM
LLUKONEe CEroAHA, B KOHEYHOM utore byayT pabotaTb B COBEPLUEHHO
HOBbIX BUAax paboTbl, KOTOPbIE eLLe He CyLeCcTBYHOT."

Hawa nccnegosaTtenbCKasn rpynna y4acTByeT B STOM NPOEKTE BMECTE C
Tpemsa gpyrumm yHusepcutetammn: Aalborg University, Aalto University u
Reykjavik University. KTH aBnaeTca KoopgMHAaTOPOM NPOEKTa, KOTOPbIN
¢unHaHcupyetca CoBeToM MUHUCTPOB cTpaH CeBepHomn EBponbl u
BOBNE€YEHHbIMU YHUBEPCUTETAMM.



KaK pa3BunBatoTcAa OTHOWEHWUS U CAaMOYBEPEHHOCTb CTYAEHTOB B 061acTH
STEM? YT06bl NpeaocTaBUTb BO3MOMKHOCTM Y4aCTMA B TEXHONOTMYECKOM
Pa3BUTUM, BaXKHO MNOHUMATb, KaK H0AN BOCMPUHMMALIOT HayKy U
TEXHONIOTUN, KaK CTYAEHTbl MHXXEHEPUWN U B NOCNEAYIOLLEN KU3HN. B
aTon o6nactm 6bI10 NPOBEAEHO HECKONIbKO UCCNeA0BaHUI, U B
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oceHbto 2018 roga mbl HageeMcA HaHATb NOCTA0KA, KOTOPbI BMECTe C
APYTMMWU UccneaoBaTeIAMM CMOXKET Pa3BMBaATb UCCAEA0BaHMA B 3TOM
obnactu. Kypcbl B 061actn obydeHuna B STEM. Learning in STEM (Hayka,
TEXHOIOTUW, UHKEHEPUA N MaTEMATMKA) NPeaoCcTaBAAET KypCbl ANA
yumTenem HayabHOM U cpefHel WKO/bl M Bbicliero obpasoBaHUA.
YuebHoe noapasaeneHme TakxKe npeanaraet Kypcbl A1a aCnMpPaHTOB.

Kypcbl ans obpasosaTtenen u yuntenen. Ecam y Bac ectb cTeneHb
6aKanaspa, HO HeT npeaMeTHbIX 3HaHUN, KTH npegnaraet obyyeHune B
pamkax "Teacher Lyft II", nporpammbl 4onoAHUTENBHOIO 06pPa30BaHMS.
MporpammnpoBaHme ANa yunuTenem c akLeHTOM Ha TEXHONOTMU UNKn
MmaTemaTmnyeckoe obpasoBaHue (7,5 3aueTHbix eanHu, ECTS):
BHYTPeHHee 0byyeHne TEXHONOMUM ANA yYnTenen HavyanbHOM WKobl 1-3
knaccos (7,5 ECTS); BHyTpeHHee 0by4yeHne TeEXHONOrMKN ANA yuntenemn
Ha4YanbHOM WKonbl 4-6 Knaccos (7,5 ECTS); TexHonormna ans yumtenen, 1-
6 knaccbl (7,5 ECTS).

Kypchl B Bbicluem 06pa3zoBaHuun. MpeanoxeHns u coaepaHme KypcoB
pa3pabaTbiBalOTCA B COOTBETCTBUM C HOBbIMUM pekomeHaaumamm SUHF
no Bbicemy obpa3oBaHuto. Bce Kypcbl MOryT 6biTb BKAKOYEHDI B
TpeboBaHme 15 3a4eTHbIX eAMHUL, NPenoaaBaHUA B BbiCLLEM
obpa3oBaHUKM ANA TPYAOYCTPOMUCTBA UK NPOoABUIKEHUA B WiTaTe KTH.

Kypcbl no 0byyeHunto n obyyeHuto B Bbicluem 0b6pas3oBaHUM ans
COTpYyAHWUKOB U acnmpaHToB KTH, a TakKe acnMpaHTOB M AOKTOPAHTOB MO
oby4yeHuto.

YT0 Takoe cTteneHb B o6s1actn STEM? CteneHu B obnactu STEM - ato
nporpammbi B 061aCTU HayKW, TEXHONIOTUN, UHKEHEPUM U MAaTEMATUKM.
Bce oHM TpebytoT NCNOb30BaHMA UCCNeA0BaHUIA U IOTUKKU ANA



peweHna Nnpobiem 1 MoryT NPUBECTM K Pa3HOO0Opa3HbIM KapbePHbIM
nNyTAM B NepcneKkTUBHbIX 06nacTax. B Kaxaon KaTeropmm Bbl HangeTe
MHOEeCTBO BUAOB cTeneHeln B obnactn STEM. Hanpumep, CTyaeHTbl
NHXXEHEPUM MOTYT U3YYaTb rPaXKAaHCKYHO, SNEKTPUYECKYHO NN
KOMMNbIOTEPHYHO MHXKeHeputo. CTyAeHTbl HayKM MOTYT U3y4yaTb BCE,
HaYMHaa oT BUONOrMK N 3aKaHYMBAA BETEPUHAPHOM U
XMBOTHOBOAYECKOW HAYKOW. Bbl MOrKeTe NnpecnenoBaTb LEn, KoTopble
BapbMUpPYHOTCA OT CTPOUTENBLCTBA MOCTOB A0 obecneveHna 6e3onacHOCTH
NT-cnuctem. HeszaBnucmmo ot BbIOPaAHHOIo NyTH, Kapbepbl B 061acTu
STEM aABAAOTCA KNOYOM K CBETOMY bByayLiemy.

Kakne npodeccum ectb B 0bnactn STEM? MNpodeccnm B obnactn STEM
pa3HoobpasHbl, U B LLeJIOM OoTpacab pacteT. Poan B o6nactu
MaTeEMaTUKM Pa3BMBAtOTCA Hanboee HbICTPO, C MPOrHO30M YBE/INYEHUA
yncna pabounx mect Ha 28% Kk 2026 roay. MoryT 6bITb A06aBAEHDI
50,400 HoBbIX pabounx MecT B 3aHATOCTW, BKAKOYAS aKTyapueB U
aHAaIMTUKOB onepauuin. ITo 0b6yCcN0BNEHO PACTYLLMM 3HAYEHNEM
601bWKNX AaHHbIX ANnA BU3Heca U rocygapCTBEHHbIX areHTCTB.

https://www.kth.se/en/larande/stem/kurser-1.826546
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54C 2011 ropa KomnaHwusa Fujitsu Ireland n wkona Ceatoro Nocuda B8
ropoze Paw coTpyAHMYAlOT B paMKax Nporpammbl NapTHEPCTBA MeXAy
6usHecom u obpasosaHnem Npnanauum (BITCI) noa HasBaHMeM
"lLIKonbHO-6M3HEcoBCKoe NnapTHepCTBO". Llenb 31O nporpammsl -
6opbba C ypoBHEM OTCEBA YYALLMXCA B CTAPLUMX KNaccax u
npegocTasaeHne MonoAbiM CTyAeHTam NpeacTaBaeHNA O KapbepHbIX
BO3MOKHOCTAX M BapuaHTax B oTpacin STEM. Kaxkabin rog, 4yetbipe
CTYAEHTA, NPOABMBLUMX BblatOLWMECA pe3y1bTaTbl B paMKax
NPOrpammbl, NPeAOCTaBAAKTCA CTaXKUPOBKN. OHM NPUXOAAT HA OOHY
Heaento N1eTom, YTobbl paboTaTb HaA 3HAYMMbIMK 3343a4aMU U
NpoeKTamm B paMKax Hawero 6usHeca. [1na nonyyeHuaA CTaKMPOBKM
y4eHMKam 5-ro Kypca 6binm npoBeaeHbl 3aHATUA NO COCTaBAEHUIO
pe3toMe M HaBblkam cobece0BaHUA B WWKOEe. ITO HABbIKK, KOTOpPbIE
3HAYUTENbHO MOMOTYT YYEHMKAM B A0TOCPOYHON NepcnekTmee. 3aTem
nx npurnacnnm B odpuc Fujitsu gna noceweHms, BKIOYAA
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NPUBETCTBEHHYIO PeYb OT HALLEro reHepasibHoOro AMpeKkTopa ToHM
O'M>311n, 3KCKYPCUIO NO 343aHUI0 U CECCUI0 KaPbePHOro HETBOPKMUHTA C
HaWWMW COTPYAHUKamK. Nocne noceleHma y4eHUKM NoAatoT 3aABKY Ha
CTa*KMPOBKY C Pe3toMe U CONPOBOAUTE/IbHbIM MMCbMOM, KOTOPbIE Mbl
NOMOTI/IN UM CO3AaTb Ha 3aHATUAX. 3aTeM UX NPUrNaLLIAIOT Ha
cobecefioBaHME, M YeTblpe KaHANAATA BblIOMPAIOTCA ANA CTAaXKUPOBKMU.

Ob6yuyeHune yuntenen no STEM Kauectso npenogasaHunsa npeameToB
STEM B WwKonax NpAMO BAUAET HA KayecTBO 0Oy4YeHMA U JOCTUKEHUN
ydyawmxca. Takum obpasom, ntobo noaxon, Hanpas/EHHbIN Ha
ynyyweHune obpasosaHua B obnactu STEM B wkonax Upnanaun,
AONKEH paccmaTpuBaTb obpasoBaHuMe yuntenen no STEM Kak KnroueBom
npuopuTeT. BarKHOCTb Ha4yanbHOro obpasoBaHua yuntenen (ITE) B
obnactn STEM 3akntoyaeTca B BbI30Be U yraybaeHum yoexaeHuin
6yayLwmx yuntenem B OTHOWEHUM npoLecca obyyeHUs, B pasBUTUN UX
NoHMMaHUA Npupoabl npegmeTos STEM 1 3HaKOMCTBE C pa3/INYHbIMU
MeTogamMu nNpenogaBaHuA. 3HaHWe yuntena obblYHO paccmaTpmuBaeTca
KaK TP KOMMNOHEHTa: 3HaHMe npeameta (SMK), negarormyeckoe 3HaHue
(PK) n 3HaHMe nepgarormyeckoro KoHTeHTa (PCK) (LUynbman, 1987). SMK
KacaeTcA 3HaHWUA coAeprKaHna (Hanpumep, 3HaHME MaTeEMATUYECKUX NN
HAY4YHbIX KOHLUENUUM, MAaTEMATUYECKOrO AN HAYYHOTO MbILWNEHUA U T.
A.). PK oTHOCUTCA K 3HaHWUIO NegarorMku 1, Kak NpaBuao, He 3aBUCUT OT
npegmeta (Hanpumep, COLMONOTMYECKME NN NCUXONOFNYECcKme
acnekTbl obpasoBaHua). PCK npeacrasnaet coboii B3anumoaencrasme
MeXAY COAEPKAHMEM U NeAarorMKom, TO eCTb CBA3b MeXAY 3HAHMEM U
obneryeHnem mnsyyeHua gpyrumun. OxmnpaeTca, 4to No mepe
NPOABUKEHNA ByAyLLMX yunTenen Yyepes CBOM NOAFOTOBUTE/IbHbIE
NPOrpammbl 3TU pasanyHble GopMbl 3HAHMM CTaHOBATCA Boslee TeCHO
B3aMMOCBA3aHHbIMMW.

[aHHbIM TepMMH 03HaYaeT B3anmogencteamne ¢ obpasosaHmem B obnactu
STEM Ha 6onee paHHeMm 3Tane, KOrA4a y4uTena rotoBATcA K paboTe B
HaYaNbHOM UAK CTapLien Wwkone. MpUHATbIE Mepbl HA 3TOM YPOBHE
HavanbHoro obpasoBaHuA yumntenemn byayt cnocobcTBOBaATb PA3BUTUIO
STEM-HaBbIKOB B cucTeme ob6pa3oBaHMa UpnaHanm B 4ONTOCPOYHOM
nepcnektmee. B MpnaHanm cywectsyeT ABa NyTy 4NA perucTpaumm s
KayecTBe yuymuTenAa HayabHOM LWKO/bl: COBMELLEHHbIN NyTb,
BK/tOYAOLWLMI 3aBepLUEeHMEe NporpaMMbl 6akanaspmaTa No HavaibHOMY
0bpa3oBaHuIo yunTenen, u nocneayowmin NyTb, KOTOPbIM BKAKOYAET



3aBeplueHne nporpammbl 6akanaBpmuaTta M NPOrpamMmmbl NOAFOTOBKM
yuntenen (ITE). Ha o6omx aTanax NoAroTOBKMU y4nUTENEN OXKUAAETCA, YTO
oyaywme yuntena 6yayt 3aHMMATbCA OCHOBHbIMM UCCAEAOBAHUAMMU,
npo¢deccMoHanbHbIMMN NCCIeA0BAHUAMM U CTaXKMPOBKOM B WKone (CoseT
no oby4yeHuto, 2011a). B pamKax npodeccMoHanbHbIX UCCnesoBaHNM
CTYAEeHTbl HAYMHAOT Pa3BMBATb CBOM NeJarorMyeckme 3HaHUA KOHTeHTa
(PCK) no Bcem npeameTam OCHOBHOW LLUKO/AIbHOW NPOrpammbl, BKAOYaA
npegmeTbl STEM. Kpome TOro, Kypcbl 0OXBaTbIBaOT yyaLlMXca OT
MAaALero Knacca 4o Wectoro Knacca. Ana keanmdukaumm Ha
nporpammbl Ha4ya/ibHOro 06pa3oBaHMA yuntenen TpebyroTtca
cneayrouwme MMHUManbHble 6annbl Ha sk3ameHe Leaving Cert: C3 Ha
BbICOKOM YpPOBHe B MpiaHACcKom, C3 Ha 0bblvHOM ypoBHe nan D3 Ha
BbICOKOM YPOBHEe B aHrnMnckom 1 D3 (nnbo Ha obbiuHOM, 1MbO Ha
BbICOKOM YpOBHE) B MaTemaTuke. CoBeT No obyyeHuto NpeaocTaBu
pekomeHaaunn MuHuctepcTsy o6pa3oBaHMs 0 Hanax Ha 3K3ameHe
Leaving Cert gna nocTynneHna Ha Nporpammbl Haya/ibHOro o6pa3oBaHmA
yuutenemn. 3T pekomeHaaumMmn B HacTosLLee BpeMs HaxoaATcA Ha
paccmoTpeHun MuHunctepctsa 06pasoBaHUA. TOYHO TakK »Ke CyLLeCTBYIOT
ABE MOAENU perucTpaunm yuntenemn ctapwmnx knaccos. OgHa us HUX
npeacTaBAseT coboi CoOBMELLLEHHYO MoAeNb KBaanduKkaumm no
nporpamme 6akanaepuaTta B 061acTm ctapwero obpasoBaHuma, KoTopan
06beanHAET U3yYeHne 04HOr0 AN HECKONIbKMX 04006peHHbIX y4ebHbIX
npegmeToB BmecTe ¢ obyyeHnem yumtena. pyron noaxog, -
nocnepoBaTeibHOe 3aBepLIeHne Nporpammbl 6akanaBpuara, 4To
nossosneT obiagaTento NpenogaBaTb KAK MMHUMYM OAWH
YTBEPKAEHHbIM y4ebHbIM NpeameT, a 3aTem 3aBepLueHMe NPorpaMmmbl
NOArOTOBKM yuuTENEN, OPUEHTUPOBAHHOM HA BO3PACT CTAPLLMX K1acCcoB.
B HacToAwWee Bpema CTyAeHT, NOCTyNatoWmMi Ha NPOrpammy NoAroTOBKU
HaYa/bHbIX yYnTenen, onKeH umetb He meHee D3 (160 Ha obblvHOM,
nmMbo Ha BbICOKOM YPOBHE) B MaTeMaTHKe No 3K3ameHy Leaving Cert.
OpHaKo 60/1bLWMHCTBO NOCTYNAOLWMX HAa NPOrPaMMbl Ha4abHOTO
obpa3oBaHMA yumTenem npeBocxogAat sTot 6ann, n ToNbKo
He60bLUMHCTBO NPeAoCTaBAAET MMHUMAbHbIN Bann No maTemaTuKe.
XOTA BbICOKUI YPOBEHb 3HAaHUM NpegmeTa HeobxoaMm, OH He ABNAETCA
A0CTaTO4YHbIM AnA 3GPEeKTUBHOro NpenoaaBaHnA MaTeMaATUKN, U, B
YaCTHOCTW, Nedarornyeckmne 3HaHMAa KoHTeHTa (PCK) Tenepb npusHatoTca
"pewatowen"” nepemMeHHOM B AOCTUKEHUM YHALLMXCA YCNEXa B



MaTemaTuke (ObpasoBaTenibHbIi KOMUTET EBpONencKkoro
maTemaTuyeckoro obuiectsa, 2012). Kpome Toro, o4HO UccieaoBaHue
npeAnonaraeT, YTo NOBbIWEHNE MUHUMA/IbHbIX TPEOOBAHMI K 3HAHMAM
B MATEMATUKE MOXKET HE NPUBECTU K 3HAYUTE/IbHOMY YNYYLLIEHUIO
06yyeHuna (KopkopaH, 2008). Tem He MeHee, OTHOCUTENIbHO HU3KME
TpeboBaHUA K 3HAHMAM B MaTeMaTuKe (NP1 NOArOTOBKE yynTenemn
Ha4a/IbHOM LUKO/Ibl) MO CPAaBHEHMIO C TPEOOBAHUAMM K aHT/TUMCKOMY U
NMPNAHACKOMY A3blKam, MO KpanHen mepe, NpobaemaTnYHbI B
AVNCUUNIMHAPHOM NPUOPUTETE, KOTOPbIN OHM NepesatoT CTYAEeHTAM.
3T10T 6aNaHC HYXXHO BOCCTAaHOBMUTbL. Kpome Toro, Heobxoanmo
npeaocTaBUTb 601bLUYIO0 NOAAEPKKY ANS PACLIMPEHUNS 3HAHWUI B
obnactu STEM-npeameToB KaK Ha Ha4ya/lbHOM, Tak M Ha MNOCNELKO/bHOM
YPOBHAX. [TOCKONbKY MaTeEMATUKA NIEXKUT B OCHOBE BCEX NPEeAMETOB
STEM, ecTb BeCKaa aprymeHTauma B N0b3y HanpaBAEHHbIX YAydLEeHUN B
npenogaBaHUM maTemaTuKK. [oBbIWEeHMe ypOBHEN BCTyNeHUs (ans
NOAroTOBKM yYMUTENE HAauYaIbHOM LWKO/bl) B MaTEMATMKE B USMEPEHHOW
Mepe He TO/IbKO YyAy4dLnao 6bl 06WecTBEHHOE U CTyAEeHYECKoe
BOCMNPUATUE BAXKHOCTM MaTeMaTUKK, HO U obecneynno 6bl bonee
BbICOKWUI 6a30BbI YpOBEHb 3HAaHWI, HA KOTOPOM MOKHO 6b110 Obl
CTPOUTb BO BPEMSA NOATOTOBKM yunTesiel. B aTom KoOHTEKCTe Hanbonee
BaXXHO MOAYEPKHYTb, UTO CTAXKEPOB-YYUTENIEN CleayeT NOALEPKNBATD B
AOCTUXKEHUM COrTACOBAHHOMO YPOBHSA 3HAaHWUIM NO MaTEMATUKE B
npouecce nx obyyeHus. bbinm npeanpPUHATbI UHULMATUBDI,
noaaep’KMBaemble NPaBUTENbCTBOM, 418 peLleHma npobaem
rPAaMOTHOCTU U HYMepaUUmM B NpoLecce NOAroTOBKM yumTenen, Ho
HeobxoamMmocTb ycuneHmnsa obpasoBaHuA B 061acTn Hayk He b6bina
AOCTAaTOYHO y4TeHA, 0COOEHHO HA Ha4Ya/ibHOM ypoBHe. Pa3paboTka
cneumanbHbIX Kypcos/moaynei no npeameTam HayK U HayKe B
06pa3oBaHMKM HA HA4Ya/IbHOM M MOC/IELLKO/IbHOM YPOBHAX MNOATOTOBKM
yuuTenem cnyuna 6bl yBesIM4EHMIO NPeSNOKEHMA NO KOHTEHTY ANA
CTaXKepoB-yuuTenemn (Takme Kypcbl/Moaynu yxe npeanaralorca B
HEKOTOPbIX BbICLLIMX Y4ebHbIX 3aBeaeHMAX). B obuem, HU3KNIM ypoBEHDb
3HaHWI M NOHMMAHMA, KOTOPbIMK 06/1a4at0T CTaXKePbl-y4YNTENA B
€CTeCTBEHHbIX HayKax, Bbi3blBaeT rNyH6OoKyo 03aboveHHOCTb. HU3Kni
NPOLLEHT CTYAEHTOB, MOCTYNAKOLWMX Ha KYPCbl NOATOTOBKN YYUTENEN,
n3yyvanun GU3NKY AU XMMUIO Ha BbINMYCKHbIX 9K3aMeHax, B TO BpeMsA KakK
BbICOKMI NPOLLEHT CTYAEHTOB M3y4an buonoruio (Mepou n Cmut, 2012).



HepoctatouHble 3HaHMA B 061aCTM ecTeCTBEHHbIX HAYK NPUBOAAT K
HeA0CTaTKy YBEPEHHOCTM B NPENOAABAHNN 3TUX NPeaMeToB. B
Npnangnun B nocnegHune roabl NOABUAACHE TEHAEHUMA K YCTAHOBAEHUIO
obuwero Habopa cTaHAAPTOB ANA yYMTENEN, BKAOYASA MCNONb30BaHUE
NHOOPMALIMOHHbIX TEXHONOTUI B 06yvyeHnn n obyyeHunun. NMogvyepkunsasn
NT-TeXHONOrMM KaK O4HO M3 KNHYEBbIX HALMOHANbHbIX MPUOPUTETHBIX
HanpaB/eHUM U 3HAUYNTE/IbHbI aCNeKT Pa3BUTUA NPOPECCUOHANbHbIX
HaBbIKoB byaywmx yuntenen, Coset no 06pa3oBaHMIO YKa3bIBaET.

NKT B 06yyeHMn n 06y4eHnmn Kak ogmH U3 06a3aTeNbHbIX 3/1EMEHTOB
nporpamm noarotosku yuntenei (Coset no obpasosanHuto, 2011a).
Mockonbky KT obnapgaeT noTeHUManom TpaHCHOpPMaLIUM N MOXKET
NPWBECTU K CO34aHMI0 HOBbIX 06pa3oBaTe/ibHbIX Cpes, ero
NCNONb30BaHMeE A0/IKHO BbITb BCTPOEHO B y4ebHble NPOrpaMmbl
noAaroToBkM yuntenen. LLIKONbHaA NpakTUKa ABASETCA HEOTbEMIEMOWN
4aCTblo BCEX NPOrpaMmm NOAroTOBKM yumTenen. B 1o Bpemsa Kak oHa
06bIYHO NPOXOANT B HAYANbHOM UM CTapLllen WKose (B 3aBUCMMOCTU OT
nporpammbl 06y4eHunn), HeKOTopble CTYAEHTbl NPOrpaMMm NoAroTOBKM
yuyntenemn cTaplien WKOAbl NPOXOAAT NPAaKTUKY B CTApPLUMX Klaccax
HAYaNbHOM LWKObl. TeM HEe MeHee, KPAaTKOCPOUHbIE CTAa*KMPOBKK B
NPOMbILWNEHHOCTU, cBA3aHHOM ¢ STEM BO Bpemsa noaroToBKM yuntens,
TaKXKe MOryT NPeanoXKUTb BaXKHbIA ONbIT U TOHMMaHME BaXKHOCTU U
npaKkTnyeckmx npumeHeHnn STEM. 310 6bina 6bl BO3MOXKHOCTb ANA
NPOMbILLNEHHOCTN BHECTM CBOM BK/1aZ, B pa3Butmne bonee Kpenkoro
obpasoBaHua B obnactn STEM B NpnaHanun. Mpoagonkatouieecs
npodeccnoHanbHOe passuTune

CTakmMpoBKu ans yuntenen no STEM 31o 12-HepenbHaa onnaymBaemas
CTaxKupoBKa B 06n1actn STEM B npomblwneHHocTM (Hanpumep, B coepe
TexHonormn, papmauesTmkn, GuHaHCoOB) Ana byaywmx yuntenemn
Ha4a/IbHOM M cTapwen WwKonbl. Mporpamma-nuaoT Havanacb B 2016 roay
B cOTpyaHu4vectBe mexay YHusepcutetom DCU, Accenture u Knybom
"30%". C Tex nop B Hee BcTynuam 6onee 20 KomnaHui, 4TobbI
OpraHun3oBaTb cTaxXmMpoBku no STEM yepes cetn Connecting Women in
Technology (CWIT), 30% Club 1 PharmaChemical Ireland. B 2019 roay 32
CTYAEHTA NPOLUN CTAaXKMPOBKY B 19 KOMNaHUAX-x03Aa€Bax, YToO A4ano
obLee YNCNO YyYACTBYHOLLMX YYMUTENEN HA TOT MOMEHT B 54 yenoBekKa.
Mporpamma-nunoT 6bina co3gaHa YHnsepcutetom DCU, kny6om "30%"
Accenture Kak npakTuyeckuii cnocob pelueHms npobiembl HU3KOTO



4yncna CTyaeHToB, 0CObeHHO aeByLleK, Bbibupatowmx STEM-npeameTbl 1
Kapbepy, KaK NOCTOAHHO OTMeYaeTcA B oT4yeTax Accenture no STEM.
YyacTBytoLWme yuynTens 3atem 3aHsAIN AOIKHOCTY yYuTeNEeN B LUKONAX U
MHTErpMpoBaan 3TOT YHUKAbHbIN OMbIT B CBOM Nocneaytowme y4ebHole
3a4a4n. OHM OCHOBbLIBAKOTCA Ha CBOEM OMbITe U NepeaaroT NoslyYeHHble
3HAaHWUA M HaBbIKN CBOMM YYEHUKaM M Koaneram, Ytobbl NOBbICUTb
NHTEpPEeC U 0CBEAOM/IEHHOCTb YY4EHUKOB OTHOCUTE/IbHO PONEN U Kapbep
B o6nactn STEM. Mporpamma-nunoT bbina peannsoBaHa c y4actmem 5
CTYAEHTOB Nporpammbl 0byyeHMa no Hayke YHuBepcuteTa DCU, KoTopasn
KBanupumumpyeT yumtenem puUsnkn, XuMmm n MaTteMaTMKmM Ha BTOPUYHOM
ypoBHe. Ctaxkepbl npownn 12-HepenbHyo ON1a4nBaEMY0 CTaXKUPOBKY B
Accenture B 1eTHMe mecaubl. 3aTem Nporpamma bbina paclumpeHa Ha
Intel. n AIB 8 2017 roay u c Tex nop 6bina paclumpeHa Ha gpyrue
KOMMNaHWUU - ¢ ydactmem 9 KomnaHum B 2018 roay n 19 komnaHuii 8 2019
roay. Uenb Ha 2020 rog, - paclwmpuUTb Nporpammy 1 npeanoxuntb 50
nosnunin ana ctaxkmposku netom 2020 roaga. NccnepoBaHuA, BKAOYaA
oTtyeTbl Accenture 'Girls in STEM' 8 2013 1 2015 roaax, noKasasnu, 4To
yunTens ABAAKTCA OAHMMM U3 CaMbIX BINATENbHbIX PAKTOPOB B KU3HMU
MOJI0AbIX Nt0AeN N 061aaatoT MOLLHbIM MHOXUTeNeM 3ddeKTa. ITo
NPUBENO K 3aMyCKY NPOrPaMMmMbl CTa*KMPOBOK AN1a yumTtenen no STEM.
Mocneaytowmnin otyeT no STEM ot Accenture 8 2017 roay u otyeT What
Now for STEM B 2019 roay AONO/IHUTENIBHO NOAYEPKUBAIOT
HeobxoanmocTb caenatb STEM-npegmeTbl yBneKaTeNbHbIMU AN1A BCEX
YYEHUKOB C CaMOro paHHero Bo3pacTa U To, YTo NpeaocTaBaeHue
yumnTenam cobcTtBeHHOro onbiTa paboTbl B HAYCTpUKM STEM nmeet
NOTEHLMAN NUSMEHUTb MHEHUE YYEHMKOB O ByayLimMx Kapbepax B 061actu
STEM. Bo3agencTBme Ha yyacTBytowero yuntens boino
TpaHCPOPMALMOHHbBIM - B TOM CMbIC/IE, YTO YBE/IMYMBAETCA UX
NOHWUMaHME Posien N Kapbep B 0b6nactn STEM B MHAYyCTpUM,
YCTPAHAIOTCA CTepeoTUnbl, Pa3BMBAIOTCA KAtOYEeBble HaBblKK,
HeobxoaAuMble ANA yCNeLWHOM Kapbepbl B MHAYCTPUM, U NMOHUMaHNE
aKTyanbHocTK STEM-npeameToB ona NpUKAagHbIX 33434 B peasibHOM
Mmupe. MoNoXKNUTENbHbIE OT3bIBbl OT KOMMNAHMN NOATBEPKAAIOT TOT PaKT,
YTO BCE KOMMAHWU, KOTOPbIe MPUHUMAJIN CTAXKXEepPOoB, NPpeanoKnim
NPUHUMATb UX CHOBA U YBE/ZIMYMBATb KOIMYECTBO AOCTYMHbIX MO3ULNI B
nocneaytowme rogbl. O4HMUM M3 KNKOYEBBIX PE3YbTAaTOB 3TOM
Nporpammsbl ABAAETCA PAa3BUTUE OTHOLIEHMI MexXay 06pa3oBaHMEM U



NPOMbBILLNEHHOCTbIO, @ TaKXKe YyMeHbLUeHWe pa3pbiBa mexkay STEM B
WwKonax u STEM Ha pabouem mecTe ANna CTyAeHTOB, yunTenem 1
poauTenen.

Cny»x6a npodeccnoHanbHOro passutua gna yuntenen PDST -
KpynHenwasn cnyxkba noanepxKu B CTpaHe, NpeaoCcTaBAoWan
YYNTENAM N PYKOBOAUTENAM LLKON NPOdECCUOHANbHbIE BO3MOXKHOCTH
Ana 0bydyeHuma B pa3nmyHbIx 061acTAX Nnegarornkm, y4ebHbix nporpamm
n obpasoBaHmsa. PDST 6bin co3gaH B ceHTAbpe 2010 roga Kak
obueceKkTopanbHaa cnyxba noaaepKKM AnA WKoA. YuperkaeHne
opraHmsaumm 6b110 CBA3AHO C 06bEAUHEHMEM U PECTPYKTYpPU3aUMeEN
HECKO/IbKMX aBTOHOMHbIX CNYXKO, KOTOpble Tenepb paboTaloT NOA4 3rnaoM
PDST, npeaocTaBnsAs CBOMU YC/Yru WKO/IaM B KOHTEKCTe 0bLel BuaeHun
n muccmm PDST. PaboTta PDST cnocobcTBYET yAYULIEHUIO LLKOAbI,
CTUMyNnpya pedeKCUBHYIO MPAKTUKY Yepe3 NPoLLeCcC CaAMOOLLEHKM
LUKONbl U HENPEPbIBHOE Pa3BUTUE yUMUTENEN U PYKOBOAMUTENEN LUKON
Yyepes pasiMyHble Mogenu npopeccmoHanbHoro passuTtua. Cpeam
npuoputetoB MuHmnctepcTea obpasoBaHma 1 HaBblkos (DES) B
6amKanwme roabl peanmsauna NpeanorKeHUm o yaydleHuto
rPAaMOTHOCTU U HYMEpPaLMM KaK B HAaYa/IbHbIX, TaK U B CTapLUMX LLIKOIaX.
Apyrvmu KnrouesbiMn NpUopUTeTaMm ABNAIOTCA NOAAEPHKKA
PYKOBOACTBA LWKOJ, LUKO/IbHOM CAMOOLLEHKMN, OLEHKU, UCMONb30BaHUNE
NKT B 06yyeHMn n obyueHnun, BKAOYEHNE, 340P0BbE U Brarononyuue, a
TaK)XKe npeameTbl U NPOrpaMmmbl CTapLUMX KNACCOB. DTN NPUOPUTETDI
onpeaenstoT paboty PDST n pelatoTcs yepes paboTy oTAeNbHbIX
KOMaHpA, B paMKax Bcel opraHmnsaumun. MNnan pabotbl PDST gna
HayanbHOM WKoANbl Ha 2019/2020 roa PDST 6yaeT npeaocTaBnATb
WHANBUAYANBbHYIO LWKO/bHYO NOALEPXKY BO BCEX NMPUOPUTETHDLIX
obnactax. 91o bygeT BKAOYATb MOAENb MPOAO/IHKUTENBHON NOAAEPHKKM
ANA WKOA, KoTopble 6yayT BbiIbpaHbl HA OCHOBE OHNANH-3asBKU, B
KoTopon byaet 060CHOBbLIBAaTLCSA HEOOXOAMMOCTb TAaKOW NOAAEPHKKM B
COOTBETCTBUM C BbIAABAEHHBIMW NOTPEOHOCTAMM U NAAHAMM YNYYLLIEHMUS.
[onrocpoyHas noagepKa byaet BKAOYaTb pa3iMyHblie Gopmbl
rnyb6oKux TpaHCcHOPMaLMOHHbIX METOA0B NPOPECCMOHANBHOTO
oby4yeHUA yuntenemn, HanpaBaeHHbIX Ha NOCTPOEHNE BHYTPEHHUX
pecypcoB 1 obecneyeHmne WKON BO3SMOXKHOCTbHO CAMOCTOATENIbHO
BHEAPATb MU3MEHEHUA KaK HE3aBUCUMMble 0bpa3oBaTeibHble
coobuiectsa. K Takmum meTofam 6yayT OTHOCUTBLCA KOYUYUHT, YPOKMU



nccneposaHuA, obpasoBaTenbHble COOOLWECTBA BHYTPU LWKO/IbI U
pa3BUTUE KYNbTypbl CpeaHero pykoBoacTsa. HayanbHaa wKkona STEM
2019/2020 CemuHapsbl 1 BebMHapbl KomaHaHoe npenogasaHue ans
BKOYEHMS B MaTeMaTUKy, [leHb obuiero obyyeHms ypokam
nccneposaHua, UccneposaTtenbCkue noaxoabl K namepeHnam n STEM Ha
NMpPNaHACKOM A3blKe, BebuHap no umcnosomy yysctey, BebmHap no
MeToAMKEe MaTEMATUKM U HAYKU Ha OCHOBE MIPOBOro Noaxoaa.
BocctaHoBneHne B matematmke PDST coBmectHO ¢ Maths Recovery
Ireland 6ygeT npogonxKaTb NpeaocTaBiaTb NpodeccuMoHanbHoe
pa3BuTME AN BblbpaHHbIX WKoa DEIS B nporpamme no BOCCTAHOBAEHUIO
B maTemaTuke. CepBUCHbIN YPOBEHb cornaweHua mexay PDST u MR
Ireland Ha 2019-2020 rog, npeaycmaTpmuBaeT cneaytowlee: 8 AHeln
oby4yeHUnA oA BCcex acCoLMaTOB MO BOCCTAHOBAEHUIO B MaTEMATUKE;
oby4yeHne 04HOro yumTena no BOCCTAHOBNEHMIO B MaTemaTuKe B 120
BbIGpPaHHbIX WKONAX (N0 3aABKe); KNAacCHbIN pyKoBoauTenb byaet
obyueH B Kaxaoi 13 120 BbI6paHHbIX LUKOJ, @ TAKXKe B LUKONAX, YKe
y4yacTByOLWMX B Nporpamme, B 0buien cnoxHoctn 400 wkon (c ceHTAbpA
2019 no utoHb 2020 roaga). YcToumBas WKOAbHaA NoAneprKKa B 061actm
STEM pna HavyanbHOM WKonbl Moaenun yctonynmBom Noaaepku ans
Ha4a/bHOM WKoANbl B 061act STEM; Ypokn nccnegosaHuna; O6WwmHbI
NPaKTUKKU; Koy4ynHr n HactaBHUYecTBO (c ceHTAbpa 2019 no moHb 2020
roga). letHuia Kypc no STEM ans HavyanbHOW LWKObl ITOT HOBbIN IETHUM
Kypc PDST HanpaBneH Ha co3aaHune B Knacce KybTypbl 1t060NbITCTBA U
nccneposaHuaA B o61actn STEM. 3ToT Kypc pa3paboTaH ¢ uenbto
NpeaoCcTaBUTb YYNTENAM BAOXHOBAAOLWME NPAKTUYECKUE 3aHATUA MO
STEM. Yuntenam bygeT npeaoctaBsieHa BO3SMOMKHOCTb NOAXOANTb K
STEM B HayaNbHOW LWKO/Ie UHTErPUPOBaHHbIM 06pa3som. [lnana3oH
COOTBETCTBYHOLWMX 0b6nacTen y4ebHbix nnaHos STEM byaeTt paccmoTpeH
C NOMOLLbIO CTUMYAMPYIOLMX N HACLILWEHHbIX 33434 Ha OCHOBEe
3anpocos. Co3aaBas cBA3U C y4ebHbIM NAaHOM MO UCKYCCTBY,
WMHTErpupya n coyetan TBOpPYECTBO € Temon STEM, 3TOT KypcC
npeacTaBAaeT cobor mexANCUNNANHAPHbIMA NoAX0A, K NpeACTaBAEHUIO
STEM-npegmeToB (ntonb/asryct 2020 roaa). MUAOTHbIN NPOEKT No
uMdpoBbiMm Nnoptdenam ITOT NUNOTHbINA NPOEKT HALENEH Ha
MCNONb30BaHME YCTOMUYMBOrO NOAX0AA K NoagepKKe 24 WwKon ana
N3y4YeHMsA TOro, Kak MCnonb3oBaHue umdpposbix NnopTdenemn moxet
NoAAEPKUBATb M YAy4LLATb NPAKTUKM GOPMATUBHOM OLLEHKMN B



KOHTEKCTE Ha4ya/IbHOM WKObl. 3a4ecb byaeT MCNonb30BaTbCA
COBMECTHbIN MEXKOMaHAHbIN NOAX0A, CO34at0WMM BOSMOXKHOCTb A41A
pa3BUTUA NOTEHLMANA, MPU KOTOPOM 4 KOHCYNbTAHTa U3 KOMAHAbI

UM pPOBbIX TEXHONOTNI 06yYaT 4 KOHCY/IbTAHTOB M3 KOMaHAbl STEM B
aTon obnactn, a 3aTem 8 KoHcybTaHToB PDST BmecTe byayT
NpPeAoCTaBAATb NOALEPKKY 24 WKONAM, YH4ACTBYHOLWMM B 3TOM
MHMumMaTmBe (3 WKObl Ha KaXKA0ro KoHcynbTaHTa). PDST 6yaeTt yepnatb
ONbIT N3 ycnexa NpoeKkTa popmMaTUBHOM OLLEHKM Yepes 3N1EKTPOHHbIE
noptdenn Ha ctapliem yposHe (Hosbpb 2019 - anpenb 2020 roaa). Kak
TONbKO Nnabopatopum byayT B ceTu, GakynbTeT U CTYAEHTbI 0OcBO6OAATCA
OT OrpaHMYeHn No 0bopya0BaAHUIO U PACMINCAHMIO TPAAMLUMOHHbIX
nabopatopui.

OBPA3OBAHWE B OB/IACTU STEM B LLUBELNIA

Y4yebHbIl nnaH ans 06A3aTeIbHOM WKO/Ibl, AOLWKO/IbHOrO K/1acca U1
[AOLWKONbHOIo 06paszoBaHMA ANA WKObHMKOB6S YuebHbIn naaH ana
06A3aTe/IbHOM WKO/Ibl, AOLWKO/IbHOIO K/1acca M AOLWKOAbHOrO
06pa3oBaHMA ANA WKONIbHUKOB BK/OYAET NATb Pa3aenos M 6bln NpUHAT
npasuTenbcTBOM. MNepBbii pa3aen, OCHOBHbIE LEHHOCTM M 3a434M
LUKOAbI, NPUMeHAETCA K 0653aTeNbHOM WKOoNe, AOLWKOAbHOMY Knaccy u
AOLWKONbHOMY 06pa3oBaHMIO ANA WKONbHUKOB. BTopoii pasgen, Obwume
Lenn n pekomeHzaLmnmn, NnpumeHsaeTca K 06a3aTesIbHON LWKoe U, 33
NCKNIOYEHMEM CBEAEHWNI O OLEHKaX, K AOLWKONbHOMY Knaccy U
AOLWKONbHOMY 06pa30BaHMIO ANA WKONbHUKOB. TpeTuit pasaen
NPUMEHAETCH K AOLKONbHOMY KNaccy, YeTBEPTbIN - K AOLWKOIbHOMY
06pa30BaHMIO 4N1A WKOJIbHMKOB, a NATbIA Pa3aen, CoaepKaLLni
y4ebHble NaaHbl, NPUMeHAEeTCA K 06A3aTeNIbHOM WKoAe. BaxHO ynTaTthb
pa3/IMyHble YacTK y4yebHOro NnaHa Kak eguHoe Lenoe, YTobbl NOHATb
uenb obpasoBaHuA.

YuebHbI nnaH ans 06a3aTenbHOM WKOAbI, AOLWKObHOIO K/acca U
AOLWKONbHOro obpasoBaHuma (nepecmoTpeH B 2018 roay)66. CTpaHuubl
296-303 B cnepytowem pdf-goKymeHTe NoCBALWEHbI NpegMmeTy
"TexHonorus: YuebHbin nnaH Ansa 06A3aTeNbHOM WKOAbI, AOLWKONbHOIO
Knacca u AowkKonbHoro obpasoaHua" (pdf)67. YaHaliTe 60nblue O:
LLIBeACKOM HaUMOHaNbHOM areHTcTBe 06pa3oBaHNAG8. BmecTo



HauWoHanbHOM NonnTuKK LLiBeumn B 061acTy cpegHEro u BbicWero
06pa3oBaHMA Mbl NpeacTaBAAeM OTPbIBKK, Kacatowmeca Lseumn, ns
pykosoactea "Do Well Science" - pykoBoactBa No MHHOBALMOHHOM
neparornke B ob6nactm STEM69 (npoeKkT Erasmus+ no NoBbIWEHUIO
yCneBaemoCTU CTYAEHTOB B NpeaMeTax HayKu B CTapLuMX Knaccax). B
LLIBeLumn HET KOHKPETHOM NOAUTUKM MO Pa3BUTUIO 06pPa30BaHMA B
o6nactmn STEM, HO uenn gunaoma oA NPOrpaMMmMbl eCTECTBEHHbIX HayK
(cTapwasn wKona, AnLein) MoryT paccMaTpuBaTbCA Kak NONTUKA B
obnactn STEM: "lMporpamma ecTecTBeHHbIX HayK AB/IAETCA NPOrpPaMmmon
NOArOTOBKM K BbiclleMy oH6paszoBaHuto. C AMNA0MOM NPOrpaMmmbl
CTYAEHTbI A40/KHbI 06/1a4aTb 3HAHUAMM, HEOBXOAUMBbIMM AN 0byyeHun
B BbICLUMX y4ebHbIX 3aBeeHUSAX, B NepPBYLO odepeb B 06n1actu
€CTEeCTBEHHbIX HAayK, MaTEMATUKM U TEXHWUKM, A TaKKe B Apyrnx obnacrsax.
O6pa3oBaHMe A0/IKHO pa3BMBaTb 3HAHUA CTYAEHTOB O KOHTEKCTE B
npupoae, yCnoBmAxX ANA KU3HU, PU3MYECKMX ABNEHMAX U NpoLeccax. B
61onornm, rUsmke N XMMMKM OKPYKaoLLNIA MUP ONUCbIBAETCA B
MoZenAx, KoTopble pa3pabaTbiBaloTCA BO B3aMMOAENCTBUM MEXKAY
3KcnepnMMeHTOM 1 Teopmen. ObpasoBaHMe TaKKe A0MKHO Pa3BMBATb
3HaHMA CTYAEHTOB B 06/1aCTM MaTeMaTUKK. MaTemaTuKa - npegmeT co
CBOMM COBCTBEHHbIM XapaKTEPOM, KOTOPbIM TaKKe ABNAETCS
MHCTPYMEHTOM, YbM KOHLENLMUN N CUMBOJIMYECKMIA A3bIK MCNONb3YHOTCS
Ans moaenei, pa3paboTaHHbIX A4NA NOHUMAHUA M aHANN3a
B3aMMOCBA3eN B Apyrux npeameTHblx obnactax. ObpaszoBaHuMe JOMKHO
CTUMYIMPOBATbL N0HONbITCTBO M TBOPYECTBO CTYAEHTOB, @ TaKKe UX
CNOCOBHOCTb aHANIMTUYECKOrO MbllieHUs. Yepes obpasoBaHue
CTYAEHTbI AO/IKHbI pa3BMBaTb HAay4YHbIM noaxoa. K aTomy oTHocuTcA
YMeHME KPUTUYECKN MbICNUTb, NOTMYECKM paccy»KaaTb, pewwaTb
npob6aembl 1 aenaTb cuctematTmyeckme HabawaeHua. CtyaeHTam Takum
06pa3om fonKHa O6bITb NpeaocTaBieHa BO3MOMXKHOCTb Pa3BUTb HABbIK
OLLEeHKW Pa3/INYHbIX TUMOB UCTOYHUKOB MU CNOCOBHOCTb pa3anyaTb
YTBEPKAEHMA HA OCHOBE HAY4YHbIX M HE-HAaY4YHbIX OCHOBAHMWIA.
MoHMMaHMe HayK OCHOBAHO Ha B3aMMOAENCTBUUN MEKAY TEOPUEN U
NPaKTUYECKMM OMbITOM. DKCNEePUMEHTbI, 1abopPaTOPHbIE SKCMNEPUMEHTDI,
noneBble UCCIeA0BAHMNA U B APYTUX CXOXKMX MPAKTUYECKMX 0bnacTax
AOMKHbI ObITb LLEHTPANbHbIMM 31€MeHTaMKN 06 pa3oBaHmA.
O6pa3oBaHMe OO/IKHO BKAOYATb NEPCNEKTUBY UCTOPUN UAEMN, YTO
O3Ha4aeT U3yyeHue naen 1 TeopPUn HayK KaKk YacTel MCTOPUYECKOro



npouecca. CTyaeHTaM A0MKHa NPeaoCcTaBAATbLCA BO3MOXKHOCTb
pa3BMBaTb MHTEPEC K BONPOCAM HayK1, U OHU AO/IKHbl UMETb
BO3MOHOCTb BOCNO/1b30BaTbCA TEKYLLMMM UCCNE[0BATENBCKUMMU
pe3yabTaTamMu B COOTBETCTBYOLWMX 0bnacTax. ObpasoBaHMe LOTKHO
AaBaTb NOHUMAHMeE TOro, KaK HayKa 1 pa3BuTme obuiecTea
B3aMMOZAENCTBYIOT APYr C A4PYTOM M BAUAIOT APYr HA Apyra, ocobeHHOo
BbIAENATb PO/Ib HAYKM B BOMPOCaX yCTOMYMBOro pa3sutma. CTyaeHTam
TaKXe AoNXHa 6bITb NpeaocTaBieHa BO3MOXKHOCTb y4acTBOBaTb B
3TUYECKUX AMUCKYCCUAX O POIN HayKM B obliecTse. A3bIK - 3TO
MHCTPYMEHT ANns 0bLeHunA, a TakKe ANA pasmbilNeHnn n obydyeHus.
Taknum obpasom, o6pa3oBaHMe A0NKHO Pa3BMBaTb CNOCOOHOCTL
CTYAEHTOB apPryMeEHTUPOBATb M BblpaXKaTbCA B C/IOXKHbIX MUCbMEHHbIX U
YCTHbIX CUTYaLMAX, CBA3AHHbIX C HAYKON U MaTemMaTuKon. CTyaeHTbI
TaK¥XKe A0NXKHbl yMeTb MOHMMATb, YNTaTb, MMCATb M 0O6CYKAATb OCHOBbI
HAyK Ha aHINMNCKOM f3blKe. B HayKe N maTemaTmke c6op AaHHbIX U
BbIYMCNEHNA B OCHOBHOM MPOBOAATCA C UCNO/Ib30BAHMEM
KOMMbOTEPOB. YMeEHUEe UCKaTb, BbiIbUpaTb, 06pabaTtbiBaTb M
MHTEepPnNpPeTMpoBaTb MHGOPMALMIO U YCBaMBATb 3HAHWUA O HOBbIX
TEXHONOMMAX BaXKHO A8 yYEeHbIX U MaTeMaTUKOB. Taknm obpasom,
o6pa3oBaHMe A0IKHO NPEAOCTaBAATb XOPOLLYHO NPAKTUKY B
MCNONb30BaHMMN COBPEMEHHbIX TEXHO/IOTNIM U 060pYyA0BaAHUA.
O6pa3oBaHMe A0/IKHO NOOLWPATL CTYAEHTOB K B3ATUIO Ha cebA
OTBETCTBEHHOCTU M COTPYAHMYECTBY, @ TAKXKE CTUMY/IMPOBATb MX K
MOWCKY BO3MOXHOCTEN, MOMNbITKaM peLleHMa Npobaem, MHULMATMBAM U
npeBpaLLeHUtO naen B npakTnyeckne aencrema’. Boisoa. Mcxoaa mns
pa3HO0bpa3HON MHPOPMALMK, KacatoLWEencs CTPYKTYP, CoOAepPHKaHUA,
Lenen N KOHTEKCTOB, NPOM3BEAEHHON B PA3/INYHbIX CTPaHaX U
npeAcTaB/IeHHON B Npeaplaylwem naparpade, MoxeT bbiTb CNI0XKHO
npeacTaBuTb cNpaBeainBble N 06 beKTUBHbIE CPABHEHUA MEXAY
NOZIMTUKOW BKAKOYEHHbIX CTpaH. C 4pyroi CTOPOHbI, pe3y/ibTaTbl 3HAHUM
N HaBbIKOB OTAE/NbHbIX CTYAEHTOB KaXKyTCA A0OBOIbHO CXOXUMU. TaKnm
06pa3om, BO3MOXKHO He TaK BaXKHO CPaBHUBaTb COAEPKaHME UIN
CTPYKTYPY Uenen, npeactaBAeHHbIX B Pa3/IMUYHbIX 4OKYMEHTaX Unu
HaMAEHHbIX B APYrMX UCTOYHUKAX, KaK NONbITaTbCs OLEHUTb Pe3y/bTaTbl
06pa3oBaHMA B Kaxaon cTpaHe. OA4HAKO 3TO He ABNAETCA Le/bto AaHHOM
npeseHTaumun. Bce e ocTatoTca HeEKOTOpble BONpockl: MNoyemy y Hac
€CTb 3TW CXOACTBA B pe3ynbTaTax 0byyeHUs, HECMOTPA Ha Pa3Nnunsa B



y4yebHbix nnaHax? CoaepraHue npeameTa CXOXKe, Mo KpanHen mepe, B
LUMPOKOM NEPCMNEKTUBE; XOTA OCHOBHbIE MPUHLMUMNbI U3YYAKOTCA Yepes
pa3/IMyHble NPUMepPbI, UCMOb3yeTCA pa3HaA Neaarornka u Tak ganee.
CocpepoTtaumBanacb Ha STEM, ecTb HeKOTOpble Hemea/IeHHble CXOXKeCTu.
KoHuenuua STEM peako ncnosb3yeTca NpamMo B CTPaHax
NnoAYepPKMBAETCA BAXKHOCTb PAa3BMUTMA MAaTEMATUYECKOTO MblLUEHMA U
HaBbIKOB peLleHna npobaem. B yuebHbIx Ni1aHax 4acTo NoAYEPKMBAETCA
Heobxo4AMMOCTb NPUMEHEHNA MATEMATUYECKMX KOHLLEMNUMIN K peasibHbIM
cUTYaumam 1 3pPeKTUBHOM KOMMYHUKALMN MAaTEMATUYECKUX NAEN.

B LLiBeumun obpa3oBaTe ibHbIe LLeAU 1 CoAepskaHme A1a BCcex NpeameToB
LLeHTPaIM30BaHHO ONPEeAENATCA NPaBUTENbCTBOM NOC/E YKa3aHWi
napnameHTa (Www.sweden.se/society/education-in-sweden).
LLiBeacKni y4ebHbIN NnaH ana obasatenbHoM wKoabl (1-9 Knacchbl)
TaK)Ke BK/OYaeT AOWKONbHbIN KNacc, NpeaLecTByoWwmii NnepBomMy roay
Haya/NIbHOM LWKO/bI, U I0CYrOBbI LEHTP (Neaarormyeckme MeponpuaTus
YTPOM 1 BEYEPOM, TaK Kak BONbLIMHCTBO Y4EHUKOB M3 ceMeld, rae oba
poauTens paboTatoT Becb AeHb). YUebHbI NaaH nocneaHnx Tpex net
nepen yHMBEPCUTETOM, TMMHA3MSA, BKAOYAET He TO/IbKO NPOorpaMmbl
NOArOTOBKW K YHUBEPCUTETCKUM UCCNEA0BAHUAM, HO U MPOrpamMmbl C
6onee NPaKTMYECKOM NOATOTOBKOM, OXBaTbiBas MPaKTUYECKM BCEX
LUBEACKMX NOAPOCTKOB.

B wBeAcKMX y4ebHbIX NaaHax pacCMaTpPMBAtOTCA ceMb obnacTei
MaTeMaTuKn. O4Ha M3 aKTyanbHbIX 0b6a1acTen NogyYepKMBAET, YTO
obyyeHMe MaTeMaTUKe AO/IKHO NPeaoCcTaBUTb CTYAEeHTAaM BO3MOKHOCTb
pa3BMBaTb MX CNOCOBHOCTb MHTEPMNPETUPOBATL PeasibHble CUTyaLNM,
co3gaBaTb MaTeMaTUYeCKNe MOAENN N UCNONb30BaTb, OLLEHNBATb
CBOWCTBA M OrpaHMyeHuna mogenu. NepcnekTnea WBeACKOro y4ebHoro
naaHa no GopmMy/IMPOBKE MOAENN CXOXKaA C UTANIbAHCKUM Y4eOHbIM
naaHoMm, Ho B 6osiee CTPOrom MAM orpaHNYEHHOM MATEMATUHYECKOM
CMbicsie. HecMoTpAa Ha 3HaAYMUTeNbHbIE PAa3INYMA B UX NOAXOAAX U
onucaHuax, obyyeHne Ha OCHOBE YeTblpeX y4ebHbIX NN1aHOB MOXKET
NMPUBECTU K CXOXKMM pe3ynbTaTam 0byyeHus, gaxKe C HEKOTOPbIMU
Bapuaymamu.

CTPYKTypa y4ebHbIX N1aHOB N0 MaTeEMATUKE Pa3INYaETCa MEXAY
CTPaHaMM, TaK¥Ke KaK U coaeprkaHme npegmeTa. 34ech, Kak U ans
APYrux NpeameToB, Mbl c/ieayem pakTUYEeCKOMY TEKCTY Y4eOHbIX



NAaHOB, @ He NpPorpaMmam AnA Pas/IMYHbIX KypcoB. Hanpumep, mHormne
CTPaHbl B CBOMX y4ebHbIX NN1aHAX NOAYEPKUBAIOT BaXKHOCTb Pa3BUTHUA
MaTEeMaTUYECKOro MbILUAEHMA U HABbIKOB pelleHns npobaem. Kpome
TOro, yuebHble NnaHbl YacTo NOAYEPKMBAIOT HEOOXOAMMOCTb
NPUMEHEHMA MAaTEMATUUYECKUX KOHLEMUUIN K peasibHbIM CUTYaLUAM U
3pPEKTUBHOM KOMMYHUKALUN MaTEMATUYECKUX NAEN.

[eTannsmpoBaHHble TPe6OBaHUA K 3HAHMUAM U YMEHUAM B 60IrapcKkom
y4ebHOM NaaHe CXOAHbI C COAEPKAaHNEM LLIBEACKUX KYPCOB NO UX
nporpammam. Takum obpasom, NpobaemaTMyHO AenaTb CPaBHEHUA
NCKNOYMTENBHO Ha OCHOBE Y4ebHbix NnaHoB. Kpome Toro, obuias
CTPYKTYpa, Hanpumep, WBEACKUX LieNIei, OXBATbIBAET 3/1eMeHTapHble
MaTeEMaTUYECKME KYPCbl B MPAKTUYECKUX Y4EeOHbIX Nporpammax
(cenbckoe x03alCTBO, CTO/IAPHOE Ae/10, NAaPUKMaXepPCKOe UCKYCCTBO U T.
A.), rae cogeprkaHne Ha 6a30BOM YPOBHE AaNeKo OT Lesien, Hanpumep,
Luenen NTanbAHCKOro y4ebHoro njaaHa, KOTopbl 4OBOIbHO CXOXK C
nporpammamm 6osee NpoaBUHYTbIX Kypcos B LLiBeuyn. Tem He meHee
npeacTasaeHue obLMX NPUHLMNOB NO3BO/IAET CPaBHMBATb OCHOBHbIE
MaTeMaTUYECKNE UAEUN, BKIOYEHHbIE B Pa3/IMYHbIe y4ebHble NiaHbl.

LLIBeaCKMIA y4EOHDIV NNaH MeHee KOHKPETEH, HO NOKa3bIBaeT PasIMuns
M cxoAcTBa ¢ gpyrumun. CylecTByeT cemMb 0b6nacTein, B KOTOPbIX
obyyeHMe MaTeMaTMKe HaMNpPaB/eHO Ha Pa3BUTUE CNOCOOHOCTH:

MCNO/1b30BaATb 1 ONUCbIBATb MaTeéMaTUHYECKNE KOHLUEeNUUN U NX
B3aMMOCBA3MHU,

NPUMEHATb NPOLLeAYPbI M pellaTh CTaHAAPTHbIE 3a4a4K;

dopmynmpoBaTb, aHaAM3NPOBATb U peLlaTb MaTeEMaTUUYECKUE 3a4a4M,
OLUEeHMBaTb CTPATErnmn, MeToAbl U Pe3yNbTar;

MHTEPNPEeTMPOBaATb PeanbHyO CUTyaLMIO U CO34aBaTb MAaTeMATUYECKYHO
MoZe€ b, a 3aTEM UCNO/1b30BaTb U OLEHMBATb CBOMCTBA U OFPaHUYEHUS
MOZENN;

cneanoBatb, HAMPaBAATb U OULEHNBATb MaTeEMATUYECKOE MblLlL/1EHUNE;

KOMMYHULMNPOBATb MaTeéMaTU4eCKOe MblillnieHne yCtHo, MMCbMEeHHO U B
AGVICTBMM,‘ CBA3blBAaTb MaTeMaTUKY C ee BaXXHOCTbHO U NCNOJ1Ib3OBaAHNEM B
Apyrnx npeamertax B I'IpOCI)eCCI/IOHaIIbeIX, counanbHbIX U NCTOPUHECKNX
KOHTEKCTax.



TaK Kak CTPYKTypa y4ebHbIX NNaHOB U UX ONUCAHME PA3/INYAKOTCA, MOXKET
6bITb C/IOXKHO NPOBECTU HAaAEXKHble CPaBHEHUA mexay HUMK. Kaxkgas us
BOCbMW IPynmn KOHLUENUMA N METOL,0B B UTA/IbAHCKOM y4ebHOM nnaHe
COOTHOCUTCA UM UMEET CXOXKECTU KaK MUHUMYM C ABYMSA, 0ObIYHO
Tpemsa unm 6onee uenamu weeackoro yyebHoro nnaHa. Lenb weenckoro
y4ebHOoro niaHa Nno KOMMYHUKaLUUKM egUHCTBEHHAA, KOTOpana He
COOTBETCTBYET NPSAMO HU O4HOW U3 Tpynn UTAZIbAHCKOTO y4ebHOoro
nnaHa. C gpyron CTOpOHbI, FPynnbl B UTANIbAHCKOM y4yebHOM NnaHe
OPMEHTMPOBAHbI Ha NPOLLECC U MOTYT PACCMATPMBATLCA KaK MHCTPYKLUMNM
ANA yBEINYEHNA NOHMMAHMA MAaTEMATUKM, B TO BPEMSA KaK LUBEACKUIA
y4ebHbI nnaH 6bonee NpAMO HaueneH Ha uenm obydyeHusa. TOYHO TaK XKe
ob6Lme NPUHUMNbI FPeYeckoro y4ebHOoro naaHa cocpeaoTavymnBatoTCcs He
TONbKO HA MAaTeMATMYECKOM MbILIJIEHUM M HAaBblKaX, HO TaKXKe
NoAYepPKMBAIOT Ba*KHOCTb TOr0, YTOObI YYEHUKM MOTAM UCMOJIb30BaTh UX
B NOBCeAHEBHOM B3POC/AIOM *KN3HWU. C 3TON TOYKU 3PEHUA TPEYECKUN
y4ebHbIl NNaH ABHO CBA3aH C NOBCEAHEBHOM KU3HbIO. bonrapckum
y4ebHbIl NNaH, Kak NpeacTaB/ieHHbIN 34eCb, MOXKET PaCCMATPMBATLCA
KaK 3aHMMAIOLMNCA CTPOrOM MAaTEMATMUYECKOM HAYKOMN, HO
AEeTaNN3NpPOoBaHHble TPEOOBAHUA K YMEHUAM 1 3HAHUAM, KOTopble
CTYAEHTbI AOMKHbI OBNAAETb K KOHLYY CBOero oby4eHmsn, 4acTo CBA3aHbI C
NnoBCceAHEBHOM }KN3HbO. TaKMM 06pa3om, HECMOTPA HA Pa3INYnA B
NOCTPOEHUM y4ebHbIX N1IAaHOB, BNOJIHE BO3MOHO cAenatb
nocnepoBaTebHble MHTEPNPETALMU UX LieSIel B OTHOLWEHMM NOHUMAHUA
MaTeEMaTUKN. BO3MOXKHOCTb MCNONb30BAHMA MAaTEMATHKKN B boee
LUMPOKOM KOHTEKCTe, KaxeTcAa, bonee TBepAo NogaeprKnBaeTca B
rpeyeckom yyebHOM naaHe No CPaBHEHMUIO C, Hanpumep, B 6orapckom
KOHTEKCTe. 3TO MOXKET NPUBECTU K CXOXKECTU HaBbIKOB CTYAEHTOB U3
pa3HbIX CTPaH B 061aCT CTPOrMX MaTeEMATUYECKMX HAaBbIKOB, HO K
pPa3IMYMAM B MX CNOCOBHOCTM MCNO/Ib30BaTh MX NPOPECCMOHANIbHO UK
B NOBCEAHEBHOM ¥U3HW.

YyebHble nnaHbl B pU3MKe pasinyatoTca cpeam cTpaH B OCHOBHOM MO
CTPYKTYpPE, HO HE TaK CU/IbHO NO coaepKaHuto. ObyyeHne B npeameTe
OU3MKM AONKHO NPEeaoCTaBUTb CTYAEHTAaM BO3MOXKHOCTU pa3BMBaTb
cnepyouwee: 3HaHMe KOHUEeNUWI, moaenen, Teopuin 1 metoaos paboTol
B GU3MKE, a TaKKe NOHMMAHUE UX Pa3BUTUA.



Y4yebHble NaaHbl N0 eCTeCTBEHHbIM HayKaM AeNATCA Ha ABe pasHble
obwupHble obnactn: buonoruto n xsumutio. B LLIBeunmn obyyeHue B
npeameTte 6MONOMMN AOMKHO NPEAOCTaBUTb CTYAEHTaM BO3MOMXKHOCTU
pa3BMBaTh:

3HaHWe KoHUenuuii, moaenen, Teopui n metoaos pabotbl B Guonorum, a
TaK¥Ke MOHUMAHUE NX Pa3BUTUS;

CNocobHOCTb aHan3a M NOMCKA OTBETOB Ha BOMPOCHI, CBA3AaHHbIE C
NpeAMeToOM, U BbiaBAEHNE, POPMY/IMPOBaAHME U peweHne npobaem.
CnocobHOCTb Pa3mbIWAATb M OLEHNBATbL BbibpaHHbIE CTpaTermu,
MeToAbl U pe3ynbTaThbl;

CNOCcOB6HOCTb NNaHUPOBATb, BbINOAHATb, MHTEPNPETUPOBATL U cO0bLWaTh
O Bbl€34HbIX UCC/IEA0BAHMAX, IKCNEPUMEHTAX U HAbNIOAEHUSAX, @ TAKKE
ymeHue obpallatbCsa ¢ maTepuanammn n obopyaosaHuem;

3HaHMe BaXXHOCTU Buonorum Ana MHAMBMAA U 0OLLLECTBA;

CMoCcobHOCTb MCNONb30BaTb 3HAHMA B 6UONOrMK ANA 0bLWEeHUs, a TaKKe
ANA UCCNefoBaHMA U UCNOb30BaHMA MHPOPMaLUN.

LLIBeacKMI y4ebHbIM NNaH HAYMHAETCA C ONpeae/ieHHbIX HaBbIKOB
CTYAEHTOB K KOHLY 0By4eHMA 1 yTOYHAET coaeprkaHue 3HaHUM
(KoHUEeNuUKM, moaenn, Teopmum U MeToabl PpaboTbl B 6Monorum) B
nporpamme pPas/IMyHbIX KypcoB. Pe3ynbTat obyyeHma B 3TUX pasHbIX
TUNAax y4ebHbIX NAAaHOB CXOXK, MOCKO/IbKY 0by4eHue HanpasaeHo Ha
nosy4yeHune NPaKkTUYECKMX BUONOrMYECKUX 3HAHMIA, KOTOPbIE OHU MOTYT
NPUMEHATb B PeasibHbIX CUTYaLMAX, YTO BbINIO LLe/IbI0 UTANIbSHCKOTO
obyyeHuna buonorum.

O6yqume B npeamerte XMuMmmnun AoNKHO NpeaocCtaBuUTb CTydeHTaM
BO3MOXHOCTU pa3BUBaTb:

3HaHME XMMMYECKMX KOHLUENUMN, moaenen, Teopuin U1 meToaos paboTsl,
a TaKKe NOHUMaHNe UX Pa3BUTUS;

CNOCcOBHOCTb aHa/M3a M NOMCKa OTBETOB HA BOMPOCHI, CBA3AHHbIE C
npeamMmeTom, U BbisiBNeHne, GoOpMynMpoBaHUe U peleHne npobaem.
CnocobHOCTb Pa3MbILLIATb U OLLEHMBATbL BbIOPAHHbIE CTpATErnu,
MeToAbl U pe3ynbTaThbl;



CNocobHOCTb NNAHNPOBATb, BbIMNOHATb, MHTEPMNPETUPOBATL M COO6LWATL
06 sKcnepMmeHTax U HabnAEeHUAX, @ TaKXKe YyMeHMe 06paLwaTbca ¢
XMMMUKATaMKU U 060pya0oBaHMEM;

3HaHWe BaXXHOCTU XUMUWN Ana UHAnBmMAOa U O6I.I.I,eCTBa;

CNOCOBHOCTb MCNOb30BaTb 3HAHMA B XMMUM ANA 00LLEHMA, a TaKXKe ana
nccnenoBaHUA U UCNOb30BaHUA MHPopmaymu. LLiBeackuin yuebHbin
nAaH BbIMALNT KaK CMEeCb APYruX, C aKLLEHTOM Ha 3HAHMM NpeaMeTa B
COYETaHWUM C MPAKTUYECKMM HABbIKOM, HO TaK»Ke Ha MOHMMAHMKE U
MCNONb30BaHME COAEPKAHMA NPeagMeTa B NOBCEAHEBHOM XU3HW.
CyLLecTBYIOT pa3/inuma B CTPYKTYpe U coaepKaHumM y4ebHbIX Nporpamm,
a TaKMKe UX ABHbIX Lensx, Ho, BEPOATHO, CTYAEHTbI ZOCTUIHYT CXOXKero
YPOBHS 3HAHUI, 0COBEHHO B OTHOLLIEHNN CBOEM BO3MOXHOCTH
YCMELWHOro y4acTua B BbICLLIMX y4ebHbIX 3aBegeHuax. Ecnmn byayt
BbIAAB/I€HbI Pa3/1IM4MA, OHU, BEPOATHO, MPOABATCA B NOBCEAHEBHOM
XMMWK, KOTOPAA YaCTO OCTAaeTCA HeE3aMEYEHHOM UK TPYAHONPUMETHOM,
eCc/in He cneumanbHo obyyeHa.

Y10 KacaeTtca ctyaeHToB, B bonrapuun, MNpeunn n Utanmm Bce CTyaeHTbI B
CTapLIMX Knaccax nyyatot npeametbl STEM. B LLIBeunn nporpammon
eCTeCTBEHHbIX HayK oby4yatoTcs okono 12 000 ctyaeHToB, npumepHo 12%
OT obuLero Yncna cTtyaeHToB. TexHonornyeckasa nporpamma c 10 000
cTyaeHTamu, okono 10%, TakkKe MOXKeT BKAKYaTb KypCbl MO NOAroTOBKEe
K aKageMMUYeCKUM nccneaoBaHUAM B 06/1aCTU MaTeMATUKK, GUIMKU U
XMMUK. B 06LLLEN CNOKHOCTU MPUMEPHO NATAA YACTb LUBEACKMX
NOAPOCTKOB roTosa K nsyyeHuto STEM-npeagmeTtoB Ha akagemmnyeckom
YpOBHe.

B LWWeeunn kBanndukauma npenogasatena STEM BKAtOYaeT NATb UK
NATb C NOJIOBUHOW NET akageMMnyecknx nccneaoBaHuin. ObyyeHue
BKOYAET NPegMETHbIe UCCNel0BaHMSA B TeYEHMNE TPEeX C NOJIOBUHOM
NNeT, OCHOBbI 06pa3oBaHMA B 061aCTM HAaYKM - OAUH roa n
AONONHUTENbHbIE NOATOAA NPAKTUYECKOM PabOoThI B LWKOAX. Pa3inyHbie
KypcCbl MOryT BbITb pacnpeaeneHbl Ha HECKOIbKO CEMECTPOB, YTO
npMBeAET K CMELMBAHUIO TEOPETUYECKNX, NeJarormyecknx 1
NPaKTUYECKMX KypcoB BO BpemMsi 06yyeHua. ObbI4YHO M3yyatoTcs ABa
npeameta, Kak npasuno, buonorusa/xmmms, buonorna/matemaTuKa,
6uonorma/ectectBeHHble HayKK (Xumusa, d13MKa U Hayku o 3emne),
dusnKa/matemaTtumka, reorpapua/matematmka UamM xummsa/matemaTuKa.



OAMH U3 3TUX NPeaAMETOB U3y4aeTcs B TeYeHWe ABYX NIET, APYron - B
TeyeHue nonytopa net. OCHOBbI HAayKM BK/IOYAIOT B ceba UcTopuio
cuctem 06pa3oBaHUA, HbIHELLHIOK OPraHM3aLUMIO LWKOJbl, OCHOBbI
AEMOKPaTUM 1 NMPaB YeNl0BEKA, TEOPUIO U METOANKY 0ByYeHUs, TEOPUIO
N uccnepoBaHusA, pa3sutme, obyyeHue u cneumnanbHoe obpasoBaHue,
CoUMaNbHble OTHOLLEHUSA, paspelleHne KOHGINKTOB U MAEPCTBO,
OLEHKa M OLLEHKA, a TaK¥Ke OLEeHKa 1 pa3BuTue. MpaKTuyeckme Kypcbl
4acTo pacnpeaensitoTcs BO BPEMEHU B Nporpamme, YTobbl yBENNYUTD
y4yebHble BO3MOXKHOCTM CTYAEHTA M a4anTUPOBaTh 0byyeHMe K
NHANBUAYA/IbHBIM TPEOOBAHUAM CTYyAEHTa.

KaK BUAHO 13 BbILLIEONNUCAHHOTO, CYLLECTBYET HECKOIbKO Pa3inyumii B
CTPYKType 3TUX y4ebHbIX NPOorpamm, a TakKe B UX coaeprkaHun. TakKe
LeNnN UK 3a43a4M, KaXKeTCs, Pas/IMyHbl, HO 3TO MMaBHbIM 06pa3om 13-3a
Pa3HbIX TOYEK 3peHUA y4ebHbIX Nporpamm. Tem He MeHee BO3MOXKHO
NPWU3HaTb BO3MOXHOCTb CXOXMX Pe3y/IbTaTOB B MOArOTOBKE K BbiCLUEMY
06pa3oBaHMNIO B Pa3BUTUMN TEOPETUYECKOTO NOHMMAHUA U NPAKTUYECKUX
HaBbIKOB Y4aCTBYHOLIMX CTYAEHTOB. ECM CyLLEeCTBYIOT pa3nyma B
NONIYYEHHbIX 3HAHUAX U NPAKTUYECKMUX HaBbIKax MO Pas3/INYHbIM
npeameTam, OHW, BEPOATHO, NPOABATCA B NPAKTUYECKOWN NOBCEAHEBHOM
¥KU3HM CTyAEeHTa. BaXKHO M3BAEYb YPOK M3 rPeyecKkoi nporpamml 1
HUKOrAa He 3abbiBaTb CBA3bIBATb COAEPKAHME NpeamMeTa C
noBCeAHEBHOM }KU3HbIO, KOrAa 3TO BO3MOXKHO. LLIKONbHAas HayKa MoKeT
6bITb YMECTHOM B LKO/IbHbIX CUTYaUUAX, HO OByYeHME AONKHO TaKKe
6bITb 06YYEHNEM HA BCIO M3Hb, @ HE TONIbKO A/ WKOAbI. B couetaHnn
3TV y4yebHble NPOrpammbl NOKa3biBAOT HEOHXOAMMOCTb UCMO/Ib30BAHUSA
yunmTenem HecKoNbKkux cnocobos popmyanpoBaHmaA Lenem, UsmeHeHus
MeToA,0B 06y4eHUA U UCNONb30BaHMUA NHAMBUAYAIbHBIX OCOOEHHOCTEM
CTyAeHTOB. 1A o61eryeHma 3Toro 1 pacliMpeHma NePCnekTUB Kaxkabli
YUMTENb AO/IXKEH ObITb 03HAKOMJ/IEH HE TO/IbKO C Yy4ebHbIM NAAaHOM U
nporpammamm cob6CTBEHHOM CTPaHbI, HO U C TEMU, UCNONb3YEMbIMU B
APYrux cTpaHax.

LLIBeAcCKMe yuynTens, NOCKO/IbKY OHM B OCHOBHOM pa3pabaTbiBanm
ynpa*KHeHUA no 6MoN0rMm, oCyLLECTBAANN YNParKHEHUA NOYTH
NCKNOUYNTENBHO B pexXmnme "HaBuratop", NOCKOAbKY 3T0 bbln Hanbonee
NoOAXO4ALLNIN PEXUM A5 BONPOCOB, KOTOPble OHM 06bIYHO 3a4at0T
CTYAEHTaM U ANns KoTopblx YepHoBUK ¢ "Do Well Science" npegocrasnaer



,a,pyroiz'i B3rnaa, KOTOprVI nomoraeT CTyaeHTam B Ppa3BUTUA
HeO6XOﬂ,MMbIX MM HaBbIKOB.

STEM B yHuBepcuteTax Lseynun

KTH - KoponeBcknint HCTUTYT TexHonoruu (ween. Kungliga Tekniska
hogskolan), oTaeneHne obyyeHns B MHKEHEPHbIX HayKax70: Oby4yeHune B
obnactu STEM. ObyyeHune B obnactn STEM (Hayka, TeXHOI0OTUK,
WUH}XEeHepua N MaTeMaTnKa) - 04HO U3 YeTblpex NoapasaesieHnin otaena
oby4yeHua, NnpuHaanexauiero LLIKose NnpoMblIW/IEHHOrO MHXEHEPHOTO U
ynpasneH4yeckoro gena (ITM) B KTH. MoapasgeneHne BKAOYAET TpU
nccneposatenbckue rpynnol: O6pasoBaHme B 061aCTU UHKEHEPUN B
obuwectse, OpraHM3aLMOHHbIE UCCIe40BaHMA Bbicwero obpa3oBaHuA
(HEOS) 1 0byuyeHue B 061aCTV TEXHONOTUM N ecTeCTBEHHbIX HayK (TN-
ANAAKTMKA). MOMUMO HaLLMX nccnefoBaHUi U pa3paboTok, y
nogpaszeneHns ectb 064a3atenbCTBa M KOMNETEHUMM NO 06pa3oBaHUIO B
obnactn uHxxeHepun B KTH. Obnactn nccneposaHuna: ObpasosaHue B
obnacTu nHxXeHepumn B obuectee. MiccnegosaTtenbcKas rpynna
"Obpa3oBaHune B 06/1aCTU MHXKEHEpPUK B obulecTBe"” cTpemuTca
BO34€EMCTBOBATb Ha CTPATErMYECKOE PAa3BUTUE UHKEHEPHOTO
06pa3oBaHMA C LLMPOKOM NepcrneKkTnsbl. Mbl CTPEMUMCA BHECTU BKAA B
pa3BUTUE KOMMNETEHLNM, BaXKHbIX A1A TOro, 4Tobbl LLiBeums npogonkana
Pa3BMBATbCA KaK AMAep B MeXAYHAPOAHOM UHKEHEPHOM
o6pa3soBaHuMK. Hawa uenb - NoAroToBUTb M OCHACTUTL KTH 1 Hawmx
napTHepPOB K BbICTPO MeHsAoLwWwemyca obuectsy. Posib 06pasoBaHmA B
obnactn nHxXeHepun B obuiectse. Mbl U3ydaem, KaK 4OMKHO
pa3BMBaTbCA MHXKeHepPHOe 06pa3oBaHME KaK ANCUMMNINHA,
negarorm4yecku U counanbHo, 4Tobbl Hanay4wmm obpasom
COOTBETCTBOBATb LLE/IAM, ONMUCAHHbIM B YHUBEPCUTETCKUX NpaBunax. Mol
TaKXe CTpeMUMCca NoHATb, 4To byaeT Heobxoanmo B byayem. Hawa
uenb - nomoudb KTT 1 Hawmm napTHepam 6biTb rOTOBbIMM K 061eryeHunto
ObICTPbIX U3MEHEHUI. Hawe nccnenoBaHmMe TakXKe UCCneayeT, Kak Mbl
CO343EeM LUNPOKUN NHTEPEC K UHKEHEPHOMY 06Pa30BaHMIO U
WUHXXEHEePUN B LLKO/E B LLeIOM. ITO Hanpas/ieHO Ha NomMollb 6onbemy
4yncay MonoAabiX NI0AEN U3 Pa3nYHbIX cHep KM3HM B BbIBOpE Kapbepbl B
061aCTU MHXXEHEePUM M cCNOCOBCTBOBATb YKPENAEHMIO TEXHOIOTMYECKOTO
0CO3HaHMA B obuiecTBe. Hawa nccnegosatenbckasn paboTa oTparkaer,
CTaBUT Nepes, HaMM BbI30BbI U peLlaeT Npobiembl, BO3HMKAOLWME B
KOHTEKCTE UHXXeHepHoro obpasoBaHusA. [1a1s 3TOro Mbl UCMOb3YEM



TeopeTnveckmne KoHuenunum, nppmeHnmoble gnA AaHHOﬁ Lenn, 1 MOXXem
BOCNO/1b30BATbCA HECKOJIbKUMU UCCNeN0BaTE/IbCKUMU Napagurmamm B
3aBUCUMOCTU OT I'IpO6I'IeMbI. Mbl MCNOJ/Ib3yeEM KaK Ka4yeCTBeHHbIE, TaK U
Koan4yecrtBeHHble meTodbl, B 3aBUCMMOCTU OT KOHI-(peTHOf/‘I CUTyauun.

UccnepoBaHue. OxxnaaHua NHeHepHOro coseTa B HacToAwee Bpema
HEeT COrNMacoBaHHOCTU MeXAY TeM, Yero OXUAAeT CTYAEHT, U TEM, Yero
0XMOAeT YHMBEPCUTETCKMM NpenogaBaTesib OT UHKEHEPHOTO
06pasoBaHMA. A JOCTUNKEHMA COrNACKA NO PA3BUTUIO MHXKEHEPHOTO
0bpa3oBaHMA CO CTOPOHDI CTYAEHYECKMX FPYNM, YHUBEPCUTETOB U
paboTtogaTtenei, Mbl 3anycKaem HOBbIM MPOEKT, KOTOPbIN NNAUPYET B
KayeCTBEHHOM UccnefoBaHUM B3rNAL0B Pa3/INYHbIX YY4aCTHMKOB Ha
byayliee MHXXeHepuun. [JnA 3TOro NpoeKTa Mbl ULLLEM OAHOIO UK ABYX
aCrnupaHTOoB, KOTOPbIe NJIAHUPYIOT HavyaTb CBOU nccnenosaHua s 2018

roay.

CeBepHadA nHuumatnea B obnactn STEM-o6pasosaHus. byayume
NHXeHepbl CeBEPHbIX CTPAH: MOLLHAA CUAA B MUPOBON SKOHOMMKE.
"YeTBepTas NPOMbILL/IEHHAA PEBONOUMA U CBA3AHHbIE C Hel
AECTPYKTUBHbIE U3MEHEHMA OKAXKYT BAUAHNE Ha PbIHOK TpyAaa, busHec-
MoOZEeN KOMNaHUM n obpasoBaTesibHble CMCTEMbI. BO3HWKAIOT HOBbIE
TpebOoBaHUA K CEKTOPY, HOBblE HaBbIKW U KOMNETeHUMM, 4YTo TpebyeT
TMOKNX peaKLmii KaK CO CTOPOHbI YaCTHOrO, TaK M 06LW,ecTBEHHOro
cekTopa. OcobeHHO akLeHTUpyeTca moaepHU3aumna obpasoBaTenbHbIX
cuctem. CornacHo goknaay BcemmnpHoro skoHommnuyeckoro ¢popyma:
"byayuwee pabotbl", 65% aeten, HaunmHatoWMX obyvyeHne B Ha4aIbHOM
LWKO/Ie CerofHs, B KOHeYHOM uTore 6yayT paboTaTb B COBEPLUEHHO
HOBbIX BMAax paboTbl, KOTOpbIE eLle He CcyL,ecTBytoT."

Hawa nccnegosaTtenbcKas rpynna y4acTByeT B STOM NPOEKTE BMECTE C
Tpemsa gpyrumm yHusepcutetammn: Aalborg University, Aalto University u
Reykjavik University. KTH sBnaeTca KoopaAnHaTOpPOM NPOEeKTa, KOTOPbIN
¢nHaHcmpyetca CoBeTom MUHUCTPOB cTpaH CeBepHon EBponbl m
BOBJIEYEHHbIMU YHUBEPCUTETAMM.

Kak pa3BnBatoTCA OTHOLWEHWA U CAMOYBEPEHHOCTb CTYAEHTOB B 06./1aCTH
STEM? YT106bI NPeaoCcTaBUTb BO3MOMKHOCTU Y4ACTMA B TEXHOIOTMYECKOM
Pa3BUTUM, BAXKHO MOHMMATb, KaK /II04M BOCIPUHMMAKOT HAYKY U
TEXHO/IOTUN, KaK CTYAEHTbI MHXEHEPUUN U B NOCAEAYIOWEN XKN3HU. B
3TOM 0bnacTm 66110 NPOBEAEHO HECKONIbKO UCCNEA0BAHNI, U OCEHbIO



2018 roga Mmbl HaeeMcA HaHATb NOCTAO0KA, KOTOPbIA BMECTe C APpYrMMHU
nccnenoBaTenAMmM CMOXKET Pa3BUBaATb UCC1ea0BaHMA B 3TOW obnactw.
Kypcbl B 061actn obyueHma B STEM. Learning in STEM (Hayka,
TEXHO/IOTUN, UHIKEHEPUA N MaTEMATMKA) NpeaoCcTaBAAET KypCbl ANA
yumTenem HayalbHOM U cpefHeN WKO/bl M Bbicliero obpasoBaHUA.
YuebHoe noapasaeneHme TakKe npeanaraet Kypcbl A1a aCnNUpPaHTOB.

Kypcbl ana obpasosatenen n yumtenen. Ecam y Bac ecTb cTeneHb
H6akanaBpa, HO HeT NpeaMeTHbIX 3HaHUI, KTH npepgnaraet obyyeHune B
pamkax "Teacher Lyft II", nporpammbl gononHuTENBHOrO 06Pa30BaHMS.
MporpammunpoBaHue Ans yuyntenei c akLLeHTOM Ha TEXHOIOTMKN UK
maTemaTuyeckoe obpasoBaHue (7,5 3aueTHbix eauHuL, ECTS):
BHYTPeHHee 0byyeHne TEXHONOMUM AN1A yYnTenen HavyanbHOM WKobl 1-3
knaccos (7,5 ECTS); BHyTpeHHee 0by4yeHne TEXHONOrMKN ANA yYynTenemn
Ha4YanbHOM WKoAbl 4-6 Knaccos (7,5 ECTS); TexHonorunsa ans yumtenen, 1-
6 knaccbl (7,5 ECTS).

Kypcbl B Bbicluem ob6pa3oBaHuun. NpeanoxeHua u cogepaHmne Kypcos
pa3pabaTbiBalOTCA B COOTBETCTBUM C HOBbIMM pekomeHaaumamm SUHF
no Bbiclemy 06pa3oBaHMio. Bce Kypcbl MOryT 6bITb BK/IKOYEHbI B
TpeboBaHue 15 3a4eTHbIX egMHUL, NPENoAaBaHMA B BbiCLIEM
06pa3oBaHUKN ANs TPYAOYCTPOUCTBA MAKN NpoaBuKeHUs B WwWTaTe KTH.

Kypcbl No obyyeHunto 1 06y4eHuto B BbicLleM 06pa3oBaHUM AN
COTPYAHUKOB 1 acnupaHToB KTH, a Tak»Ke acnMpaHTOB 1 AOKTOPAHTOB MO
oby4yeHuto.

Yto TaKkoe cTteneHb B 06n1actn STEM? CteneHn B obnactu STEM - ato
nporpammsbl B 061aCT1 HayKM, TEXHONOTUI, MHKEHEPUN U MAaTEMATUKMN.
Bce oHM TpebytoT MCNo1b30BaHWNA UCCNeA0BAHUIA U NOTUKK ANA
pelleHma Npobaem n MoryT NPMBECTM K pa3HOObOPa3HbIM KapbepHbIM
nyTAM B NepcnekTUBHbIX 06nacTax. B Kaxaon KaTeropmm Bbl HanaeTe
MHOEeCTBO BUAOB cTeneHern B obnactn STEM. Hanpumep, CTyaeHTbl
WMHXXEHEePUN MOTYT N3y4aTb FParK4aHCKYHO, 3N1IEKTPUYECKYIO UK
KOMMNbIOTEPHYO MHXKeHeputo. CTyAeHTbl HAYKU MOTYT U3y4aTb BCE,
HauYMHaA oT BUONOrMKN N 3aKaHUYMBAA BETEPUHAPHOM U
XMBOTHOBOAYECKOW HAYKOW. Bbl MOXKeTe npecnenoBaTh Leam, Kotopble
BapbMPYHOTCA OT CTPOUTENBLCTBA MOCTOB A0 obecnevyeHna 6e3onacHOCTH
UT-cuctem. HesaBmncrumo oT BbiIBpaHHOro NyTH, Kapbepbl B 061actn
STEM ABNAOTCA KAKOYOM K CBET/IOMY bByayLiemy.



Kakne npodeccum ectb B 0bnactm STEM? MNpodeccnm B obnactn STEM
pa3Ho0b6pa3HbI, U B LLEJIOM OTpac/b pacTeT. Poan B 061acTM maTemMaTuKm
pa3BMBatoTCA Hanbosee 6bICTPO, C MPOrHO30M YBENMYEHUS YNCNA
paboumnx mect Ha 28% K 2026 roay. MoryT 6biTb Aob6aBneHbl 50,400
HOBbIX Paboumnx MecT B 3aHATOCTU, BK/KOYAs aKTyapMeB U aHAIMTUKOB
onepauuit. 3To 06ycNO0BAEHO PACTYLMM 3HAYEHMEM BONbLUMX AaHHbIX
Ans 61usHeca 1 rocygapCTBEHHbIX areHTCTB.

https://www.kth.se/en/larande/stem/kurser-1.826546

https://www.gradschools.com/programs/math-science-
engineering?countries=sweden 73
https://www.sverigesungaakademi.se/en-GB/458.html

Monopgana akagemua LLiseunn npucoeanHMNACh B KayecTse NapTHepa-
yypeanTena no HaCTaBHUYECTBY C LeNblo nNpeaocTaB/ieHuA
HACTaBHMYECTBA CTyAEeHTAM Yepes OHIanH-NAaTtdopmy,
pa3pabaTbiBaemyto HaumoHanbHoOM cnyxKbom 3amTbl UHTEPECOB
monogexun n NT-komnanumei CISCO (Lincko) Systems. Mpeacenatens
aKa4eMMUUN U TeHEPaNbHbIA ANPEKTOP NPUCYTCTBOBAIM MPU 3aMNyCKe 3TOM
MHULUMaTMBLI B FeHepanbHolt Accambnee OOH B Hbio-Mopke B 2014

roay.

YHusepcuTeT MEHuénuHra ctan yneHom MexKayHapoAHOro LeHTpa
STEM-o6pa3oBaHuna 04.12.2018

LLIkona o6pa3oBaHNA U KOMMYHUKauMm YHusepcuteTa MEHYEnmHra
cTana n3bpaHHbIM YneHom MexKayHapoaHoro ueHTpa STEM-
obpaszoBaHus (ICSE - MexkayHapoaHas KoHbepeHUMs NO NPOrpaMmmMHON
WHXXeHepumn), KoHcopumyma 14 eBponencknx yHMBepPCUTETOB, KOTOPbIE
COTPYAHMYALOT B NPOBEAEHUN UcCcneaoBaHU B obnactn STEM-
obpa3oBaHus.



Netom 2018 roga Meparornyecknin pakynbteT MEHYENMHICKOrO
yHMBepcuTeTa ctan ndbpaHHbiMm yneHom ICSE. KoHeyHasa uenb ICSE —
nomoub yny4wmtb STEM-o6pasoBaHue no Bcen EBpone nocpeactsom
NPaKTUYECKMX UCCIeA0BaHNIM N NX BHEAPEHUA Ha NpakTuke. STEM —
3TO TEPMWH, UCMONb3YEMbIN AN1A 06BbEeAMHEHMA aKaLEMUYECKNX
ANCUMNANH HAYKN, TEXHUKU, UHKEHEPUN U MATEMATUKN.

«bnarogapA YnNeHCTBY B 3TOM NPECTUMNKHOM KOHCOPLUMYME Mbl UMeeM
AOCTYN K COTPYAHUYECTBY C HEKOTOPbIMW M3 Hanbonee ycnewwHbIX
MeXAYHapOo4HbIX UCCNe[0BaTEeIbCKMX MHCTUTYTOB B 061aCTH
uccneposaruit STEM B o6nact obpasoBaHua», — rosopuT Mecnep
boeseH, goueHT Kadeapbl MaTEMATUUYECKOW ANAAKTUKN, KOTOPbIN
BO3[/1aB/IAET COTPYAHNYECTBO OT MMeHM LLIKonbl o6pasoBaHma m
KOMMYHUKaLUWN.

YHusepcuteT JInHuénuHra (LiU) — KpynHbi yHuBepcuTeT LBeunn,
OCHOBHbIM NpoduneM KOTOPOro ABAAIOTCA MeanumHa, obpasoBaHue,
WMHXXeHepua 1 3KoOHOMMKa. LiU peannsyet nporpammbl NOAroTOBKMU
yuynteneun AnAa BCeN LWIBEACKOM LUKObHOW CUCTEMbI, OT AOLWKO/IbHOIO
obpasoBaHuAa Ao obpa3oBaHUA AN1A B3POC/bIX, @ TAKKe NPOrpammbl ANS
BHEKNACCHbIX y4UTeNEen U Negarornky Ans noaemn ¢ ocobbimm
noTpebHocTAMM.

OCHOBHaA OTBETCTBEHHOCTb NIEXKUT Ha Negarornyeckom pakynbtete, HO
NnoAroToBKOM yunTenem 3aHnmatotca Kadpeapol Bcex pakynbTeToB
YHUBepcuTeTa.

JINHYENUHICKNIA YHUBEPCUTET ABIAETCA MECTOM PACMOIOKEHUA ABYX
HAUWOHaNbHbIX LLEHTPOB NPOodeCccMoHaNbHOro pa3BuTnA B obnactu
STEM: HaunoHaNnbHOro UeHTpa Hay4YHO-TEXHUYECKOro ob6pa3oBaHmA
(NATDID) n HauMoHanbHOro LEHTPA WKO/IbHOFO TEXHONOMMYECKOro
obpa3zoBaHus, CETIS. Oba ueHTpa Ha3Ha4yeHbl U GUHAHCMpPYeETCA
LWBEACKMM NPaBUTENbCTBOM.

NATDID 6bin ocHoBaH B 2014 roay ¢ UeNblo NOAAEPKKM PAa3BUTUA LLKO
B 06,1aCTM HayKM M TEXHO/IOTUIM Ha HAaLMOHAIbHOM YPOBHE NOCPEACTBOM
pPacnpoCTPaHeHMA TEKYLLNX CCneaoBaHUI B 061aCTN Hay4YHO-
TeXHMYecKoro obpasoBaHmA. ITO OCTUTAETCA, HANPUMEpP, NYTEM
OopraHu3auum KoHdepeHUUn, ceTeBbIX BCTped n cemmHapoB. NATDID
TaKe 3aKN4nn KOHTPaKT ¢ nocnamu NATDID (annat ord?) B Bocbmu



yHuBepcuteTax LLBeymmn, KotTopble byayT B3anMoaencTsoBaTth €
npenoaaBaTeiAMM U y4acTBOBaTb B HAaNMCaAHWM CTaTEN O HAy4YHbIX
KOMMYHUKaLMAX AN KOHKPETHbIX NpenoaasaTtenei.

CETIS 6b1n nepBoHa4YanbHO ocHoBaH B 1993 roay. Llenb ueHTpa -
BAOXHOB/IATL, NOAAEPKMBATb M MOMOraThb y4MUTENIAM Pa3BMBaTb
Xxopoulee obuiee TexHOOrMYeckoe obpasoBaHue oA BCEX LWBEACKUX
LWKOJIbHWUKOB U CTYAEHTOB B COTPYAHNYECTBE C yYUTENAMM, Negaroramu,
npeacTaBUTeNAMM OTPACAM U Apyrumu. B LLiBeunmn Bonpocbl TEXHONOTMI
BKOYEHbI B HALMOHA/IbHYIO Y4ebHY0 Nporpammy AOLWKO/bHbIX
yuperKaeHnm, u 3ToT NpegMeT N3y4datoT Bce yvalmecs.

TexHonorus B obueobpasoBatensHon wkone (1-9 knaccol). HekoTopble
N3 OCHOBHbIX MeponpuaTtuii CETIS: pernoHanbHble UAM HAUMOHA/IbHbIE
KoHdepeHUMn ana npenogasaTenei TeEXHONOMM, NPoBOANMbIE Pas B
[iBa rofa, ceTeBble BCTPeYN ANa npenoaaBaTesieit negarormiyecknx Hayk
N CeMWHapbI ANA aCNUPaAHTOB B 06/1aCTU TEXHONOMMYECKOTO
obpa3oBaHus.

LLIBeACKME HALMOHAbHbIE Hay4YHble LLEeHTpPbI

- LLleHTp WKonbHOro TexHoorn4yeckoro obpasosanHma. LLiseackuia
HALWOHANbHbIN LLEHTP LWKONbHOIO TEXHO/IOTMYEeCKoro obpasoBaHms,
CETIS, npu YHuBepcuTeTe JIMHYENMHra Hayan ceoto paboty B 1993 roay.
B 1996 roay npasutensctso caenano CETIS HauMOHaNbHBLIM LEHTPOM.
OcHOBHasA Uenb LeHTpa — B COTPYAHMNYECTBE C YYUTENIAMM,
npenogasatenaMmmn-tpeHepamm, npeacraBuTenaMmm NPOMbILLAEHHOCTU U
T. AI. pa3BMBaTb TeXHO/IOrM4eckoe obpasoBaHme B wKonax. LLITUC
OCYLLECTBAAET WMPOKNIM CNEKTP AeAaTeNbHOCTU. Og4HUM U3 HALINX
BaXKHeMLWKnX 06A3aTeNbCTB ABNAETCA OPraHn3aumna PerMoHaNbHbIX UK
HALUMOHANbHbIX KOHPEepeHUN ana npenogasatenei TEXHONOMNIM pas B
ABa roga. OpraHmnsyem ceTb

BCTpeYM 4NA npenogaBaTenen negarornyeckoro obpasoBaHms,
CBA3AHHbIX C TEXHONOTMAMMU. YeTbipe pa3a B rog Mbl Nyb6/IMKyem
MHPOpPMaLMOHHbIN BtonneTeHb M BecnnaTHO paccbllaem ero BO BCe
LWBEACKME LWKObI.

Pa3 B rog, Mbl NPOBOAUM ABYXAHEBHbIN HALMOHAbHbIN
nccnepoBaTeNbCKUM CEMUHAP ANA aCMMPAHTOB B 061acTm
TexHo/sormMyeckoro obpasoBaHus. Y Hac ecTb AeCTBYOW NI BeH-canT



(www.cetis.se), n ero moxHO HanTK Ha Facebook (CETISIiu). Mbl
npeaoCcTaBAAEM YUMUTENIAM BCOMOraTe/ibHble MaTepuanbl U
nepgaroruyeckyto noaaepxky. CotpyaHudectso ¢ DFE n NAE (National
Academy of Engineering-HauyoHanbHaa nHXeHepHaA akagemus) umeet
ANA HAC LLeHTPaibHOe 3HAYEHME, A TaKXKe C MPOMBbILLIEHHOCTbIO,
npodCcoro3amm, KOPNOPaATUBHLIMWU OPraHM3aAUUAMMU, MYy3EAMU U T. A.

MbI cCOTpyAHUYAEM C APYTMMU HALMOHAIbHBIMU LEHTPaMM, a TaKKe C
aHa/IOrMYHbIMU MEXKAYHAPOAHbIMM LLEHTPAMM, MOCKObKY
MEXKAYHAPOAHbIN 0630p M KOHTAKTbl UMEIOT ANA Hac 6o/blioe
3HauyeHune. Mbl yyacTByemM M Nonyvyaem NoAnep KKy B HaLlMOHa/bHbIX
KOHKypcax, 3asiBKax Ha y4yactue B EC, yuebHbIX Meponpuatusax, obydeHmnm
6e3 oTpbIBa OT NPOM3BOACTBA U T.A4,

CETIS HaxoguTtca B JINHYENUHICKOM YHUBEpPCUTETE, KaMnyc HopyenuHr.
KoHeuyHas uenb - B4OXHOBAATb, MOAAEPKNBATb M MOMOraTb
npenogaBaTenam pa3BuBaTb Xopollee obuiee TEXHONOrMYecKoe
obpa3oBaHMe A5 BCEX WBEACKNX LWKONbHUKOB U CTyAEHTOB. A 3Tol
L&/ Mbl YaCTO UCMNOIb3YEM LUMPOKUN TEPMUH “TexHONorn4yecKkmni
6munayHr”’, KOTopbIn BKAKOYAET B cebA 6ONbLIMHCTBO aCMEeKTOB POCTa
y4eHMKa B HanpasneHnn 6onee rnyboKmMx TEXHONOTMYECKUX 3HAHUN,
0CBEAOMNEHHOCTU, HAaBbIKOB, KOMMNETEHLNI U TPAMOTHOCTU. Hawe
BMAEHME 3aK/104aeTCcA B NPeAoCTaBAEeHMN COBOKYNMHOCTU 3HAHWUA,
COYETaOLLMX TEOPUIO N MPAKTUKY, MHTETPUPYIOLLNX TEXHOIOTUYECKNE
3HaHMA, PUNocoduio N ecTecTBEHHbIE HAYKU C 'YMaHUTAPHbIMM,
CoOUMaNnbHbIMWN N €CTECTBEHHbIMU HayKaMMu.

LLIBeacKaa HauuoHaNbHaA y4ebHas nporpamma no npegmerty
"TexHonorma" B WKO/Ee UI3IMEHMNACh 33 NOCAeAHMe WeCTb AeCATUNETUN,
KaK 1 ee moTmebl. OH paclumnpuaca oT NPOM3BOACTBEHHOIO NPeaMETa,
OPUEHTUPOBAHHOIO Ha MYXUYMH, B MAaALLNX Kaccax cpeaHen WKOobl 40
oba3aTenbHOro NpeameTa ans

BCE yyalimecs Ntoboro Bo3pacTa. B HbiHelWwHel y4ebHOM nporpamme
00653aTe/IbHOM LWKO/1bl TEXHO/I0TMA ABNAETCA OCHOBHbLIM NPEeAMETOM C
nepBOro no AeBATbIN Knacc (Bo3pacTHble rpynnbl 6-16 net). Ans atoro
€CTb KaK MMHUMYM TPU BECKME NPUUYUNHbI:



» KaK rpakaHe *1Bon AeMOKpPaTUn, Mbl AOJIKHbI CTapaTbCs NOHUMATb
N OLLEHUBATb TEXHOJIOTUN U TEXHUYECKUE CUCTEMbBI. MHOIME U3 BaXKHbIX
COLMaNbHbIX Npobsiem cerogHAWHEro AHA KacatoTcsA TEXHOOrMYECKOro
BblbOpa.

* [103B0O/1AA Y4EHMKAM CaMMUM UTpaTb, NpoboBaTb 1 pa3pabaTbiBaTb
pa3/INYHbIe TEXHUYECKME PeLlEHMNs, OHU NMO3HAKOMATCA C TEXHONOTUAMM,
KOTOpbIe OKPYKatoT UX B MOBCEAHEBHOM KU3HW.

* Hawe o611ecTBo B 3HAYNTE/IbHOW CTENEHU 3aBUCUT OT HaLlero
06pa30BaHMNA yYEHbIX U TEXHOJIOFOB BO BCeM BONbLIEM KO/IMYECTBE
obnacTeit eATeNbHOCTU, KOTOPble NPOHULATEIbHbI M OCBEAOM/NEHbI O
BaXKHbIX BOMPOCaX.

= [paKkTMyecKan n uccnegoBaTeNbCcKan paboTa BaxHa, HO B Nporpamme
TaK}Ke NoAYepKUBAETCSA, YTO B NPenoAaBaHMUM A0MKHbI NPUCYTCTBOBaTb
Hay4Hble M COLMA/IbHbIE aCNeKTbl, @ TaKKe UCTOPUYECKUE U
MEXKAYHapOoaHble NepPCrneKTUBbI.

- HaumoHanbHbIM pecypcHbIN LeHTP pm3nmyeckoro obpasoBaHuUA

LLiBeuus, Hapaay CO MHOTMMW APYTMMU CTPAHAMMU, CTa/IKUBAETCA C
NocTeneHHbIM COKpaLLeHMeM YNCNa MOSIOAbIX NHOAEN, KOTOPbIE
NpPeAnoYMTaloT N3y4aTb €CTECTBEHHbIE HAYKN U MHMKEHEPHOE AeNo.

C HamepeHnem AobUTbCA NepemMeH NPaBUTENbCTBO CO34a/10 NATb
HAUMOHANbHbIX PECYPCHbIX LEHTPOB N0 MaTeEMaTUKE, PU3UKE, XMUMUN,
6unonorMm n TexHonorm4yeckomy ob6pasoBaHMIO, KOTOPbIE PACMO/IOXKEHDI
B MATU PA3/INYHbIX YHUBEPCUTETAX C LLeNbIO YKPENUTb CTPEMAEHME CTaTb
HAUMOHAIbHbIMW LLEHTPAaMM U PAaCNPOCTPAHUTL CBOIO AEATENbHOCTb Ha
Bcto LLseuuto.

HaunoHanbHbIM pecypcHbIN LLeHTP dm3nyeckoro obpas3oBaHmA Npu3sBaH
CTaTb PECYPCOM A5 yunTenemn oT AOLWKOAbHOro o6pa3oBaHms 40
CTapLUMX KNaccoB cpeaHen WwKonbl. Llenb coctomt B TOM, Y4TOObI
BOOXHOBAATb U CTUMY/IMPOBATb pa3BuTne pusnyeckoro obpasosaHuA u
NpPeAoCTaBUTb YUUTENAM

BO3MOHOCTb MPOAO/IKUTb U3yHeHnEe QUSUKM.

3apava HauMoHanbHOro pecypcHoro ueHTpa ¢pmnsmyeckoro ob6pasoBaHms
— 3TO NPeAOoCTaBUTb YYUTENSIM BO3MOXKHOCTb ANA Aa/lbHENLIErO
0by4yeHnAa N MOMOYb HAaUTM BAOXHOBAAKLLME pecypcbl ANA



npenoaasaHuns pusnKkn. Mbl aenaem 3To, NPoOBoAA KYPCbl U y4ebHble
[IHN CAaMOCTOATE/IbHO U B COTPYAHUYECTBE C APYrMMMU, @ TaKKe
pa3pabaTbiBas MaTepuasibl, HO TakKe nyTem cbopa, aHaNn3a, OLLEHKN U
pacnpocTpaHeHusa nHdopmaumm oT ApYyrux aud,

COBMECTHO C HaUMOHaNbHbIMWU PECYPCHbIMU LLEHTPAMU MO XMMUU U
610/10rMK Mbl HE NPOBOANM ABYXTOAMNYHbIE KypCbl ANA yunuTenen F-9.
Mbl y4acTBYEM B APYrUX MePOonpUaATUAX, TAKNX Kak LLUKONbHbIN popym,
bueHHane matematuku, CETIS, bueHHane gowKonbHOro obpasoBaHuA n
OHn dunsmkm dursnyeckoro obuiecTsa.

KomneTeHUMA HalWMX COTPYAHMKOB OXBaTbIBAET MHOXECTBO Pa3/INYHbIX
obnacteit GU3NKU N ANAAKTUKM, U Y HAC eCTb ONbIT NpenoJaBaHuaA Ha
BCEX YPOBHAX. Y HaC XOPOLUME KOHTaKTbl C UCC/Ie0BaTENAMM U
npenoaaBaTeNiAMMN BCEX LLBEACKUX YHUBEPCUTETOB C PUINYECKUM
obpasoBaHMeMm, ¢

npenogaBaTeNIAMM eCTeCTBEHHOHAYYHbIX AUCLUNAUH U C YYUTENAMU U3
MHOX€eCTBA Pa3/INYHbIX LUKOJ NO BCEM CTpaHe. Y Hac TaKKe xopoLuune
MeXAyHapoaHble KOHTaKTbl B 061aCTU Hay4YHbIX UCCNed0BaHWUM U
obpa3oBaHus.

bonbwana yactb matepmnanos o NRCF HanucaHa Ha WBeaCKOM A3blKe, HO
HEeKOTOpble U3 3TUX CTaTel oNyb6/IMKOBaHbI HA aHTIMIACKOM.

- LLleHTp WwKonbHOro maTemaTnyeckoro obpasoBanus, Feteboprckmi
yHusepcutet-NCM

3agava HCM — noaaeprkaTb pa3BUTHUE MaTemaTnyeckoro obpasoBaHuA B
AOLWKONbHbIX YYpeXAEHNAX, B CMCTeMe 06A3aTe/IbHOro U
A06POBONBLHOTO WKOAbHOrO 06pa3oBaHmA. OH H6bln CO34aH peleHrem
npasmutTenbcTBa B AHBape 1999 roga. NCM asnaeTca ogHUM 13
HECKONIbKUX PeCYPCHbIX LLEHTPOB NO Pa3/IMYHbIM LLUKOIbHbIM
npeagmeTam, CO34aHHbIX 3a nocnegHue 20 ner.

LleHTp pacnonokeH Ha 6a3e NeTeboprckoro yHuBepcuTeTa U
BO3r/N1aBNAETCA AMPEKTOPOM, KOTOPbIA BMECTE C COTPYAHMKAMM LEHTpPaA
peanusyeT oblwne peleHus.

B wtat NCM BXxoasaT ntoan, umetowme onbiT paboTbl uamn paboTatowme
yunuTenamm, negaroramu, nccnegoBatenamm u matematmkamm. OHu
HeCcyT OTBETCTBEHHOCTb M Y4aCTBYIOT B Pa3/IMYHbIX MEPONPUATUAX U



NPOEKTax, TaKMUX Kak nybamkaumna »xypHanos Namnaren u NOMAD;
n3gaHue AnTepaTtypbl ANA NeJarorMyeckoro obpasoBaHma 1

Kypcbl ansa npenoaasatenei; yyactme n opraHn3aLUmsa CEMMHAPOB,
KYPCOB U KOHpepPeHLUMI; SKCNAyaTauma U pa3BUTUE HECKONbKUX BED-
CcaunToB.

- KRC — LleHTp WKoNbHOTo XMmMmmnyeckoro obpasoBaHua, CTOKrosibMCKUM
yHuBepcuTeT

PecypcHbIn LeHTp yuutenen xummnn (KRC -PecypcHbI LLEHTp AnA
yumTtenem XuMmmnmn) ABNAETCA HalMOHaIbHbIM PECYPCHbIM LLEHTPOM U
Co34aH No uHmMumatTmee MunHuctepcTea o6pasoBaHnA U CTOKFOIbMCKOrO
yHuBepcuteTa un geuctayet ¢ 1 uona 1994 roga. KRC nogaepnsaet
TECHble KOHTaKTbI co LLIBeaACKMM XMMUYEeCKMM 0bLLecTBOM U
OTpaCcAeBbIMM aCCOLMALUAMM.

KRC nogaepXnBaeT yuntenem Xumnm B Ha4aIbHOM U CpeHEN LWKoe C
LEe/blo NPOABUKEHMA CTUMY/INPYIOLLEro, MHTEPECHOTO U aKTyasNbHOIo
0byyeHua. MoaaepKKa yumtenemn XuMmm BkAoYaeT B cebna, Hanpumep,
NoAroTOBKY M NpeAocTaB/ieHNe COBETOB MO NPOBEAEHUIO
3KCNEePMMEHTOB U fpyrne yyebHble maTepuanbl, 4aBaTb COBETbI NO
BOMpocam 6€30NacHOCTM U XMMUYECKMM BONPOCAM, MHULIUMPOBATDL U
npoBoanTb 0byvyeHne 6€3 oTpbiBa OT PAabOTbI ANA LWKONAbHbIX YYUTENEN,
a TaK)Ke CoAeNCcTBOBaTb PaclUMpPeHMEe KOHTAKTOB MeX Ay KO0 K
XMMMNYECKON NPOMBbILLNEHHOCTbIO.

- HaumoHanbHbIM pecypcHbI LLeHTp 6Buonornm n 6UoTexHonormm,
Ynncanbckuim YHuBepcuter.

"Buopecypcbl” 6b1a1 co3aanbl B 2002 roay No HauMOHaNbHOMY 3a4aHUIO
MwuHuctepctsa obpasoBaHUA 1 YHMBepcUTETa YNNcaabl AN NOAAEPKKN
yuuTenemn, Kotopble npenoaatoT buonoruto B wrone. Obwan yenb
"Buopecypcos" - cnocobcTBOBaTH

NOBbILLIEHUIO KOMMNETEHTHOCTM yYnUTeNen AOWKONbHOTO, LWKOJbHOr0O
06pa3oBaHunA U 06pa3oBaHMA B3POC/bIX U MOBbILWEHMIO MHTEPECA K
6uonorum n buoTtexHosornam. bnarogaps ycunumam yumtenemn yyawmecs
no/y4atoT 6onbLie BO3MOXKHOCTEN AN1A aKTyaNbHOMO U MHTEPECHOIO
npenoaaBaHus.



Obuwasn uenb "bruopecypcoB" - TOMOYb yUMTENAM AOLWKOABHOrO,
LWKoNbHOro obpa3oBaHuMA n 06pa3oBaHUA B3POC/bIX MOBbICUTb CBOIO
KOMMNETEHTHOCTb U MHTepec K buonormm n buotexHonornam. 34ech Bbl
HangeTe TEMATUYECKME PECYPCbl U CCbIIKM Ha AnTepaTypy, KOTopble

MOTYT BAOXHOBUTb BAC KaK yunmTena. 34ecb TaKXKe NpuBeseHbl COBETbI O
TOM, F4e Bbl MOXKeTe Npnobpectn maTepmasbl, KOTOpble MOryT
NoHaaobuTbcsa Npmn 0byyeHnK, a TakkKe npasuna 6esonacHoCTH,
NPUMEeHMMbIE K TabopaTopHbIM paboTam B WKo/e. B TeyeHune yyebHoro
roga ectb BO3MOXKHOCTb /151 CTAPLLEKNACCHUKOB - COPEBHOBATLCA MO
6uonormm, a ANA MNAALWMKX LWKONbHUKOB - y4acTBOBaTb B CO6CTBEHHOM
KOHKypce Bioresur.

- LIBeACKMI HAaLMOHANbHbIM LLEHTP Hay4YHO-TEeXHUYEeCcKoro obpasoBaHuUA
(NATDID).

3apayven NATDID asnaetca nogaeprKKa pa3sBuUTUA WKOA HA
HALMOHAIbHOM YPOBHE B 06/1aCTN HAYKU U TEXHUKKU NyTEM
pPacnpoCTPaHEeHMA Pe3yNbTaToOB TEKYLWMX ANAAKTUYECKMX NCCAef0BaHNM
cpeamn Tex, KTo aKTUBHO paboTaeT B WwKone. Llenb 3To0ro coctonT B TOM,
4yTObbI YYNTENA MOTAU NPUMEHATL NPeAMETHbIE ANAAKTUYECKUNE
nccnefoBaHUA Ha MPaKTUKE U TeM CaMbiM NO3BOJIUTb LLKO1Ee ONMpPaTbCA
Ha Hay4Hyto ocHoBy. NATDID 6bis1 co34aH MO peweHnto NpPaBuTeNbCTBA B
¢deBpane 2014 roaa.

LleHTp pacnonoxeH B YHusepcuteTe J/IMHYENMHIa U BO3rNaBAAETCS
COBETOM, COCTOSILLMM U3 NpeaCcTaBUTENEN KaK LWKOIbHOTO, TaK U
YHUBEPCUTETCKOro mmpa. AMpeKTop pyKoBOoAUT NOBCeAHEBHOM paboTol
LEeHTpa BMeCTe C 3aMeCTUTENIEM AMPEKTOpPa U PALOM COTPYAHUKOB.

OAHUM M3 aCNEeKTOB PacnpOCTPaHEHUA UCCIeA0BAHUI ABAALOTCA
AOCTyMHble KaHanbl pacnpocTpaHeHusa. Lindposbie apeHbl — 3TO MecTo
BCTPEYM KaK C Be6-calTom, Tak U C COLMANIbHBIMU CETAMU, B KOTOPbIX
aKTMBHO paboTaloT NpenoaasaTeniv U UCCAeaoBaTeNu.

Ona NATDID BaHo bbITb Tam, rae HaxoAsaTcA npenoaaBaTenu u
uccnegosatenun. B To ke BpemA Mbl TBEPAO BEPUM B IMYHYIO BCTPeEYy.
3aecb KOHpepeHUUK, ceTeBble BCTPEYU, CEMUHAPbI U BAOXHOBAAIOLLME
NEeKUUM ABNAKOTCA NPUMEPAMM TOTO, KaK MOXKHO NPOBOAUTb PU3NYECKUE
BCTpeuun.



BaxkHow yacTtbto mmuccmm NATDID asnaeTca co3gaHue ceTen AnA UeneBblx
rpynn B WKose, B cpepe negarormyeckoro obpasoBaHua, a TakKe gna
COOTBETCTBYHOLMX FPYMNN M OpraHM3aLnii No MHTepecam. ITO BKAOYAET B
ceba co3gaHme yCNoBUIA AN AONTOCPOYHbIX OTHOLIEHUN U AManora C
LenesbiMM rpynnamu.

NATDID TaKe nopy4eHO KOOpANHMPOBATbL PAabOTY YeTbipex
CYyLLEeCTBYHOLMX PECYPCHbIX LLEHTPOB B 061acTn 6Guonormm, pusmnkm,
XUMUU N TEXHOIOTMIA MO BONPOCaM, KacatoLmMmeca nccneaoBaTeibCKkom
KOMMYHMKaLMW.

STEM-OBPA3SOBAHWE B TYPL NN

MwuHUCTEPCTBO HauMoHanbHoro obpasoBaHua (MoHO), Typuusa

MwuHUCTEPCTBO HauMoHanbHoro obpasosaHua (MoHO) B Typumm
ynpaBAaseT 04HOM U3 KpynHenwmx obpasoBaTenibHbIXx cuctem B EBpone.
AOMUHUCTPATUBHOE 3aKOHOAATENbCTBO M HAA30p, CBA3AHHbIE C
dopmanbHbIM M HedopManbHbiM 06pa3oBaHneEM (3a UCKAOYEHNEM
BbiCLLIEro obpa3oBaHus), ocyulectsaaoTcs MUHUCTEPCTBOM
HauMOHanbHoro obpasoBaHUA.

Ob6pasoBaTenbHble YCAYrn Ha BCEX YPOBHAX B 3HAUUTE/NIbHOM CTEMEHM
(6onee 90%) npenocTaBAAKOTCA rOCYAAPCTBEHHBIMWN Y4EOHbIMM
3aBeAeHMAMM, U anA 3Tux yupexaeHnit MoHO peryaupyet
TPYAOYCTPOICTBO M NEpeMeLLeHNE YYnuTeNEeN U YCTaHABANBAET y4ebHyto
nporpammy; pacnmcaHms, y4ebHUKN, UCNONb3yeMble B KNacce, N ABHO
NCNOo/Nb3yeT TeCTbl 417 MOHUTOPUHIA NPaKTUKM NpenogaBaHuA B Kiacce.



B KauecTtBe npumepa nHmMumatme B obnactn STEM Tekywas y4ebHan
nporpamma MoHO noouw,psaeTt

YYNTENAM MaTEMATUKKN U eCTECTBEHHbIX HAaYK MIaALLIMX KNacCoB
CpeAHel WKOobl COTPYAHUYATb U MHTErPMPOBATb CBOM KYPCOBbIE
paboTtbl B STEM-06pa3oBaHue. MoHO Tak»ke pacnonaraeT LWMPOKOH
CETbHO WKOJ, OTHOLIEHUAMM CO BCEMU 3aUHTEPECOBAHHBIMU CTOPOHAMM
M HafEeXKHOW CeTEBOM CUCTEMOW, BKKOUAIOLLEN MECTHbIE, PerMoHabHble
M HAaUMOHANbHbIE OPraHbl BAACTU.

Hanpumep, cywecrayeTt 81 NnpoBUHLUMANbHbBINA OPraH ynpaBaeHuns
06pa3oBaHMEM, B KOTOPbI BXOAAT PaliOHHbIE OpraHbl yNpaB/ieHns
obpa3zoBaHneMm, N03TOMy OH 0613gaeT NOTEHUMANOM ANA XOPOLLO
CNNAHMPOBAHHOrO, NOC/eA0BaTENIbHOIO 06y4eHNA eCTeCTBEHHbIM
HayKam M maTemaTuKe B WKOMAX, NoAAepPKMBAA Pa3BUTUE MECTHbIX
Knactepos Aa1s obmeHa coBeTamu U NoALEPHKKM MO NNAHUPOBAHMIO
y4ebHbIX nporpamm 1 pykosoactsy npegmetamn. MoHO oKasbiBaeT
B/IMAHME HA COTPYAHNYECTBO MeXAY Cneunanmn3mMpoBaHHbIMU Hay4YHbIMU
N UHXXEHEPHbIMU WWKONAMK AN1a obecrneyeHma BblAAOLWEroca Hay4yHoro
N UHXXeHepHOoro obpasoBaHmsa; Ansa obmeHa onbITOM B NJ1aHUPOBAHUU U
nposeaeHnn STEM-obpa3oBaHmMsA B LLUKO/AX.

3acTaBuTb HayKy paboTaTb Ha 61aro monogexu Typumm

CTMmynnpoBaTb M 006y34biBaTb HAy4YHOE BOOOPArKEHME MOJIOAEKM -
MeuTa goueHTa MypaTta YakaHa. XOoTa OH NpenoAaeT B NPecTUXHOM
CrambynbCcKom TexHuYeckom yHusepcutete (CTY), Hac 4eNCTBUTENbHO
3aMHTepecoBasia ero BTopasa paboTa B KauecTse AMPEKTOopa
YHUBEPCUTETCKOTO Hay4YHOro LIEHTPA.



Co3paHHbIM B 2007 roay c uenbio caenatb HayvHble 3HaHUA bonee
AOCTYNHbIMKU AN monoaexu, LeHtp gobuncs onpeaeneHHoOro ycnexa,
HO, No choBam MypaTa, OH A0/XKEH NPUHOCUTL ropa3ao bonblie
Nno/b3bl.

Korga inGenious HeaaBHO 6pan nHTepBbto y MypaTa B Ctambyne, mbl
ob6cykgann npobnembl STEM-06pazoBanuna B Typuum 1 Wwaru, Kotopble
npeanpUHMMAOTCA 41A UX NPeoao/IEHMUA.

“OKkono 20 TbicAY Y4HEHWKOB NOCELLAOT HALll LLEHTP KaxKAablii roq”, -
oTmeTnn Mypar. “3Toro

He0CTaTOYHO, Y4nUTbIBaA, YTO 12 U3 75 MMNNINOHOB TYPOK XKUBYT B
Crambyne.

MbI cTpemumca oxBaTtbiBaTb He meHee 200 000 nocetuTtenei B roa”, -
no6aBun oH.

- KakK Bbl nnaHmnpyeTe 40CTMYb CBOEN Llenun?

“Mbl cTapaemcs NpMBAEUYb MOJIOAEKb, COYETaA NPAMbIE HayUHble GaKTbI
C Bece/ibiM NoAX0A0M:

OT ONTUYECKUX UNNKO3MIN [0 TeaTpa/ibHbIX NPEACTABNEHUN — U AdXKe
BEYEPUHOK Mo cayyato AHA poxxaeHua. CTY Haxogutca B Ctambyne ¢
1773 roga, n Mbl TBEPA,0 BEPUM, YTO HaLla COLUMA/IbHAA OTBETCTBEHHOCTb
3aKNK04aeTca B TOM, YTOObI faTb MONOAEXKM HOBbIE FOPU3OHTDI €
MOMOLLIO HaY4YHbIX 3HaHMI. Hanpumep, npu nogaepxke TUBITAK
(CoBeTa Mo Hay4HbIM M TEXHOJIOTMYECKUM MUccneaoBaHmMam Typumm) mbl
MOXEM NPUIrNACcUTb CTYAEHTOB M3 ManoobecneyeHHbIX CEMEN Ha
ABYXHeAeNbHble BU3NTbI” .

- KakoBa cuTyaLma B OCTa/IbHOM YacTU CTPaHbI?

“3T10 BbICTPO MeHAOWMNCA cueHapuid. Korga mbl HaunHanm B 2007 roay,
B Typuum 6b1N10 BCEro ABa UK TPU Hay4yHbIX LEeHTpa. Bcero 3a natb net
Mbl OCTUTN AecATU. Tenepb HOBbIM N1aH, 0bHapPOA0BAHHbIN
NPaBUTENLCTBOM B MPOLIIOM roAy, NpeaycMaTpuBaeT MHBECTUPOBaAHME
OAHOro MUNANMAPAA TYPEUKMX nnp (428 mmnnnoHos eBpo, 555
MunanoHos gonnapos CLUA) B cTpOUTENBCTBO HAY4YHOrO LIEHTPaA B
Kaxgow u3 81 nposuHumm K 2030.”

- Moyemy TypeLKoe NpaBUTeNIbCTBO NOAAEPKUBAET HAaYUYHbIE LEHTPbI?



“HayyHoe obpa3oBaHMe B LEe/IOM ceryac ABAAeTcs AnA Hac
npuoputetom. B Hayane 2012 roaa

Bbin 3anyuweH npoeKT FATIH, uenbio KOTOPOro ABAsSIETCA NOCTaBKa YMHbIX
[LOCOK M MNAHLLETOB B rocyAapCTBEHHbIE WKONbI”.

“FATIH 6ykBanbHO 03Ha4aeT “3aBOEBbIBAOWNIA" M HABOAUT MEHA Ha
MbIC/Ib O 3aBOEBAHMKN HAYy4YHOro BoobpaXkeHus yyawmxca... Typums -
OYeHb M0J104adA CTPaHa, U Mbl MPOCTO HE MOXKEeM N03BOAUTb cebe
6e3paboTnuy cpeam monoaexun. Bot nouemy mbl MHBECTUPYEM B
HaY4YHO-TEXHUYECKYIO TPAMOTHOCTb, YTODObI NPUBAEYbL BHUMAHME
oyaywmx pabotoaatenen K monogexn”, - sakntoumn Mypar.

MpoekT FATIH npoasuraetca B cotpygHudectse ¢ MMHUCTEPCTBOM
obpa3zoBaHMA U MMHUCTEPCTBOM TPAHCMOPTA U KOMMYHUKaLLNI U
npeaycMmaTpmBaeT pacnpocTpaHeHme UT-obpasoBaTenbHbIX PeLIEHNI B
570 000 ayauTopunax B 42 000 rocyaapCTBEHHbIX LUKOAX MO BCEN

Typumnun.

Bonee nogpobHyto MHPOPMaALMIO O NPOEKTE MOMKHO HaATU B
aHrn0A3bIYHOM rasete Zaman.

HecmoTpA Ha TO, YTO HEKOTOpPbIE MHULIMATUBDI, NPOABUTaEMbIE
NpPaBUTENBCTBOM, BECbMA BMEYaATAAOLWM, PACTYLLAA SKOHOMMKA TypLmm
CTA/IKMBAETCA C PAAOM CEPbE3HbIX MPENATCTBUMN, €C/IM OHA XO4YeT
y4,0BNETBOPUTDL CBOKO HACYLLHYHO NOTPEOHOCTb B KOHKYPEHTOCMOCOOHOM
pabouen cune.

Mo cnosam Yuraema ToHrana us Yumnsepcuteta CabaHuym, OCHOBHbIMU
3aZla4amMm Ha byayulee ABNSAIOTCA CHUMKEHME YPOBHA OTCEBA,
NnoBblWEeHNe ypoBHA 06pa3oBaHMA AEBOYEK U COBEPLUEHCTBOBAHUE
STEM-o6pa3oBaHus.

Ha BcTpeue netHen wKonbl inGenious B Crambyne oHa nogyepKHyna
HeZaBHee NoBbllWeHWe BO3pacTa obsa3aTenbHoro obpasosaHna —c 8 oo
12 neT — KaK Ba*KHbIN NepBbIN LWar B 4OCTUXKEHUN ITUX Lienel. Ha
BCTpeYe NPUCYTCTBOBAIM YYMTENA CO BCETO MMpPa.

B EBpomne oHa TaKXe 0TMeTUNa, YTo paboTa B NapTHepCTBe C
3aMHTEepPEeCOBaHHbIMM CTOPOHAMM M MPOMbILLINEHHOCTbIO M MOBbIWEHNE



KayecCTBa ﬂpO(I)ECCMOHaﬂbHOl;'I NnoAroToBKU TakKxKe ABAAIOTCA KNHOYOM K
COKpauweHMo HepaBeHCTBA B O6pa3OBaHMM.

dakTnyeckn, cobctseHHbIN yHuBepcuTeT CabaHum B Yuraeme urpaet
BeAyLLYO po/ib B 0buiecTtBeHHbIX pedpopmax ¢ 2003 roga B pamkax
NHuumaTmebl no pedpopmupoBaHmto obpasoanua (MPO). MpoeKT 6bin
3anyLLLEeH B paMKax CeTM roCyAapCTBEHHbIX M YAaCTHbIX OPraHn3auunii B
cotpyaHudectae ¢ OHUCED 1 BcemmpHbim BaHKOM € Lenbto
npeoaoNeHna paspbiBa MeXay rocy4apCTBEHHbIMU N YaCTHbIMMU
WKoNamm 1 obecnevyeHmna KayecTBeHHOro obpasoBaHmA oA BCEX.

STEM B yHUBepcuTeTax Typuum

- BANKHEBOCTOUHDBIN TEXHUYECKUIA YHMUBEPCUTET . LIeHTp Hay4Ho-
TEXHMYECKOrO MHXEHEPHOro U MaTemaTnyeckoro obpasoBaHma

LILeHTp HayKK, TEXHOJIOTUM, NHXKEHEPHOTO U MAaTEMATUYECKOTO
obpaszoBaHua ((BILTEMA) B BAUKHEBOCTOYHOM TEXHUYECKOM
yHuBepcuTeTe, AHKapa, Typuua, 6bina HegaBHO co34aHa C LEenbio
npoasuxeHna obpasoBaHua B obnactax STEM.

Bnarogaps coBmecTHOM paboTe mexxancumnamHapHoro coobuiectsa
npenoaasaTtenen, BILTEMA ctpemuTca yayyaTb U paclimpaTb
BO3MOXHOCTM AN WKOJ, NpenoaasaTesien n CTyAeHTOB.

Lienn BILTEMM BKAtOYAtOT OLUEHKY LWKO/IbHbIX y4ebHbIX NNaHOB,
pa3paboTKy HOBbIX MPOrpamm, NponaraHAay pasHoobpasma u
AOCTYMHOCTHU, A TaKXKe BIMAHNE Ha COOTBETCTBYIOLLYHO NOSIUTUKY B
obnactn obpasoBaHus B obnactax STEM. Meponpuatmns BILTEMM
Hanpas/ieHbl Ha PA3BUTUE HABLIKOB M 3HAHUMN CTYAEHTOB U
npenogasBaTenen 21-ro BeKa, NOBbILEHNE UX OTHOLWIEHUA K 06nacTam
STEM 1 BHeceHMe BK1aAa B 06LWECTBO NyTeM NpeAcTaBAeHMA peLleHni
COLMANbHbIX U 3KOIOTMYECKMX NP0b61IeM NOCPeCTBOM MHHOBALUI B
06/1aCTN HAYKKU, TEXHONOTUI, MHXXEHEPHOTO Ae/la U MaTEMATUYECKOTO
obpa3oBaHus.

CemuHapsbl gna yuntenein. CemumHapbl ansa yuntenen BILTEMM
HanpaB/IeEHbl HA TO, YTOObI MOMOYb YYUTENSIM B HaBblKaXx, CBA3aHHbIX CO



STEM. Kaxkablt MOKeT c/ieinTb 33 NPeACTOAWMMN MEPONPUATUAMMN Ha
HaleMm Beb-caliTe U B aKKayHTaxX B COLMA/IbHbIX CETAX.

MpoeKTbl. MpoeKTbl HanpaBaeHbl Ha Pa3paboTKy HOBbIX
obpa3oBaTeibHbIX MHCTPYMEHTOB U y4ebHbIX Nporpamm ana obyyeHua B
obnactax STEM, a TakKe Ha pa3paboTKy M BHeApeHMe Nporpamm
NOBbIWEHUA KBAaAMPUKAUUM ANA NpenoaaBaTesien.

MpoeKkTnpyn-genan-yunco. Mpu nogaepKe nccneaoBaTenbckoro poHaa
BAMKHEBOCTOYHOIO TEXHMYECKOrO YHUBEPCUTETA B COTPYAHMYECTBE C
BILTEMM npoBoautcs obyvyeHne npenogasaTenen UHKeHepHOMY
Aun3aiiHy u LleHTp BeTpoaHepreTnkn METU (PY3rEM).

Mepsbin war. MNpu noaaepxke CoBeTa N0 HAYYHbIM U TEXHONOTMYECKUM
nccneposaHnam Typummn (TUBITAK) 3TOT NpoeKT Hanpas/ieH Ha
pa3paboTKy y4ebHOM NporpaMmmol U MaTEPUANOB ANA YAYULIEHMUA
MaTeMaTUYeCKMX HAaBbIKOB YYaLLIMXCA HAYa/IbHbIX KNACCOB C
NCNONb30BAHMEM PEeANbHbIX NPUAOXKEHUN.

COENANTE 3TO PEA/IbHbIM. Erasmus+ HaLeneH Ha ycTpaHeHue
HeAoCTaTKoOB B 06pa3zoBaHum STEAM c nomoLybio peanbHbIX METOA0B
NPOEKTUPOBAHUA NPOAYKTOB M UX CO34AHUA.

MpoekT Amgen biotech experience, NnpoBoAMMbI B COTPYAHMYECTBE
mexay BILTEMM mn yHnBepcmuteTom, HanpaB/aeH Ha NpeaocTaBieHne
yuynTenam cpeaHux WKO MHHOBAUMOHHbIX Nporpamm
npodeccMoHanbHOro pa3BMTMA, MaTepManos 1 0b6opya0BaHMA B
obnactn monekynspHomn Guonorun.

N3munpcknin MHCTUTYT BbICOKUX TexHosoruni (IYTE-UNBT)

27 ceHTAbpA 2019 roga npu IYTE 6bin co3gaH LleHTp npuKknagHbix
nccnegoBaHui B obnactn obpasosanma STEM. CotpygHu4ecTso B
obnactn obpasoBaHua 1 pekTop npod. A-p

B pe3ynbTaTte uHMumaTms KOcyda BapaHa cozgaH STEM, "M3MUPCKUI
HAYYHO-UCCNEQOBATENBCKUI LEEHTP MPUKNAAHOIMO
OBPA30OBAHMA ANA AETEM MHCTUTYTA BbICOKUX TEXHO/IOTNI",
KOTOPbINM NepeLlen oT NPoLecca NN1aHMPOBAHMA K 3Tany BHEAPEHMA U
6b1n1 op06peH YOK.



MpoekKT, Haa KoTopbiM paboTann HEKOTOPOE BPEMSA, BOMJIOLLEH B }KU3Hb
C LLeNbto NOAAEPKKM NPOLLECCOB Pa3BUTMA YHALLMXCA BCEX BO3PACTHbIX
rpynn, pasBuUTUA YyBCTBa IH0O0O3HATEILHOCTM U MOTMBOB BOMPOLLAHMA,
KOTOpble ABNAKTCA OCHOBHbIMW apryMeHTaMM Hay4YHbIX UCC/Ie0BaHNM,
Xy[0KeCTBEHHOro TBOPYECTBa U MblLL/IEHME, C 06pa3oBaTeNbHbIMMU
MeTogamn 1 npuemamu. LeHTp 3apabotaet 8 UUBT, roe aetu cmoryt
YUMTBCA HA NPAKTUKE U }KUTb, UCNONb3YA METOAbI MU NPUEMbl 06yYeHUs,
XapaKTepHble ans nx obpasoBaTenbHbIX 06aacTen.

OTKpbITNE ogo06peHHOro MMHMUCTEPCTBOM HaLMOHAAbHOro obpa3oBaHmA
AeTCKOro caga, KOTOpPOro B NocnegHne mecaubl He XBaTal0 B Kamnyce,
KOTOpPbIN Ha4Yan obyyeHMe 1 Hayan CBOIO AeATEeNbHOCTb, MPeBpPaTUIO
OONTOXAAHHYIO ycnyry B BKnag 8 UMBT m oKkpyKatoLyto cpeny. bbino
peweHo, 4yto UMBT nposBegeTt nccnegosaHne B 3TOM KOHTEKCTe,
OCHOBAHHOE Ha naee 0 TOM, YTO YHMUBEPCUTETbI A0KHbI ObITb
3KONOrMYeCKM YNCTbIMMN 06pa30BaTENbHLIMM LLEHTPAMM, KOTOPas
cbopmupoBanachb No MHMUMATUBE peKTopa bapaHa. Takum obpasom, ¢
npeanoxeHnem otnpasneHo 8 YOK;

LleHTp, KoTopbIl byaeT paboTaTb NyTem co3gaHua obyyatowen cpeabl 1
npoBeAeHuA NPUKNAAHbIX TPEHUHTOB, TaKKe byaeT yA0BNeTBOPATb
NOTPeBbHOCTU permoHa M CTpaHbl B MOBbIWEHUN KBaAUULMPOBAHHOIO
KagpoBOro noteHuunana.

LleHTp, Lueb KOTOPOro COCTOMT B TOM, YTOObI CneguThb 3a
06pa3oBaTe/IbHbIMU UCCNEA0BAHMAMM BO BCEX 061aCTAX C
MCNONb30BaHMEM KauyeCTBEHHbIX, KOJIMYECTBEHHbIX M CMELLAHHbIX LLIKa,
OCHOBaHHbIX Ha METOAAaxX Hay4YHbIX UCCIeA0BAHWNI N MCUXOIOTUN, U
HanpaBAATb CTYAEHTOB B MOCTPOEHUU UX ByayLLero ¢ y4yeTom
pe3yNbTaToB, KOTOPbIE A0/XKHbI ObITb OCTUTHYTHI, LleHTp byaeT
paboTaTb Kak YHUBEPCUTET, rAe CTYAEHTbl BCEX BO3PACTOB CMOTYT
pa3BMBaATb CBOE BOOOpPAXKeHWe U KpeaTUBHOCTD.

CosgaHHbIN npu nogaepke YOK “U3MUPCKNIN TEXHONOTUYECKU
WHCTUTYT, LLEEHTP NPUKNALHbIX UCCNEAOBAHUIA B OB/IACTU
OBPA30BAHWMA ANA AETEN” STEM, KOTOpbIV NO3BOAUT AETAM
peann3oBaTb CBOM NOTEHLMA U OKAXKET UM NOAAEPKKY B



dopmunpoBaHum nx byayuen obpaszoBatebHON cpeapbl, a TaKKe
OpraHM3yeT TeMaTUYeCcKne CeMMHapbl B pa3nYHbIX obnacTax.

B LeHTpe, 0OCHOBbI KOTOPOro ByAyT 3a/10XKeHbI NPU NOAAEPKKE
npodeccopcKo-npenogasatenbckoro coctasa IYTE n cneunannctos B
o6nacTn 06pa3oBaHUA; 3HAHMA U HABbIKM COBPEMEHHOIO BEKA, Takne
KaK nporpammmpoBaHune, poboToTeXHMKA, reMMan3aiiH, An3anH
o4eXAbl, FACTPOHOMMA, MHOCTPAHHbIE A3bIKK, UMbpPOBOE CeNbCKOe
XO3ANCTBO M XMBOTHOBOACTBO, HayKa O AAHHbIX, KOCMUYECKNE HAYKM,
apxeonorua, nnaBaHue, TeHHUC, backeTbon, CNOPT B NOMELLEHMUN,
YKMBOMWUCb, My3blKa

Hawwu getn 6yayT noArotoBaeHbl K byayuemy ¢ NOMOLLbHO
MEXKANCLUUNAMHAPHbIX TPEHUHIOB, KOTOPble MOryT obecneynTb Um
obpasoBaHue.

C NnpaKTUKyMOM ncuxosiorumn; NoaaepKMBatb SMOLMOHANbHYIO U
No3HaBaTeNbHYIO MOTUBALIUIO AETEN HAa CAMOM BbICOKOM YPOBHE C
nomoubio O6pa3oBaTe/IbHOrO TPEHUHI-CEMMHAPA ANA HAWWUX YYuTeNen,
KOTOpbIe ABNAKOTCA apXUTEKTOPaMM Hawero byayuwero; Ero uenbto
ABNAETCA NpMobpeTeHne HOBbIX HaBbIKOB, COOTBETCTBYHOLLUX Er0
nHTepecam u B3rnagam. CemuHap gna pogutenen u aeten Takxe byaet
OKa3blBaTb NOAAEPHKKY poaUTENsAM, U ByAYT NPOBOAUTHLCA TPEHUHTN,
4yTOObI CTEHbI CEMbU N NX AETEN BPEMS OT BPEMEHU CTUPANUCL U
BOCMPMHUMANNCL KaK HEMPEOA0IUMbIE.

Kpome Toro, LleHTp,KoTopbIn cTpeMUTCA 406UTbCA ycrexa B CBOEM
obnactn 6Grarogapa MHOXKECTBY AONOAHUTENIbHbIX NOAPA3AENEHUN,
TaKKUX KaK [leTCKMN Hay4YHO-UCCNef0BaTENbCKUI LLEeHTP U LieHTp
NrpOBOTO AM3aliHa, OXMBAET KaK BaXKHbIM 06pa3oBaTeIbHbIN LEHTP,
KOTOPbIN caenaeT MUMA PErnoHy.

- YHuBepcuTeT Xagxertrene

B nepBoit nonoBMHe 21 BeKa MOYKHO 3aMeTUTb, YTO 0COBEHHO
pa3BMBaAlOLLMECA CTPAHbI CTPEMATCA BOCNUTLIBATL CTYAEHTOB KakK
JIM4HOCTEN, KOTOPbIe 334at0T BONPOCHI, BbIABAAIOT Npobaembl,
NooLw,pPAT MHHOBALMOHHOE MbilneHne, obnagatot
npeAnpUHUMATENIbCKUM AyXOM, 06/1a4atoT HaBblKaMu 0by4yeHUA Ha
NPOTAMEHUN BCEM XKM3HU M YYTKO OTHOCATCA K 0bLiecTsy.



MoTteHuunan Typunm B 061aCTN HaY4YHbIX UCCAE0BAHUMN U
TEXHONIOTMYECKOro Pa3BUTKA, @ TaKKe YAYYLIEHNS COLMANbHO-
3KOHOMMYECKOro pa3BmTMA, 0COBEHHO B MONI040M BO3pacTe, AnA
KOHKYPEHLWUM C APYrMMK CTPaHaMM 3a NpeaocTaBaeHne CTyAeHTam
BO3MOXHOCTEM pPa3BMBATb 3TU CBOMCTBA CTa/ HEN3OEKHbIM
TpeboBaHuem.

Nabopatopua STEM & Maker B XagyeTTene aBnaAeTCsA He TO/IbKO
HaUWOHANbHOM, HO M BbINMOIHAET BblleynomMaAHyTble pyHKumm ¢ 2009
roga.

OHa yyacTBYeT B Pa3/INYHbIX NPOEKTaX B paMKax PamMouHbIx nporpamm
EBponeiicKkoro cotos3a ¢ uenblo pacnpocTpaHeHUs CyLLecTBYOLLNX
obpa3oBaTeibHbIX NOAX0A0B C Lebio NOBbIWaTb KBaAndUKauuio noaemn
Ha meXKayHapoaHom ypoBHe. KomaHaa nabopatopumn STEM & Maker B
XageTrene NpoAonKaeT NPOeKTHY0 paboTy B pamMmKax Nporpammol
Horizon 2020 n Erasmus

YHUMBepCUTET XaaKeTTene - KpynHbIN rocy4apCTBEHHbIN YHUBEPCUTET
Typumnu, B KoTopom obyyaetca 6onee 28000 ctyaeHToB 1 3500
npenoaaBaTenemn.

B yHuBepcutete 13 ¢pakynbTetos, 9 wKon, 1KoHcepBaTopua, 13
MHCTUTYTOB U 35 nccnenoBaTeNbCKUX LLEHTPOB. [egarormyeckni
daKkynbTeT cnocobeH peLlaTtb 3a4a4M COBpeMeHHOro obpasoBaHums
6narogapa CBOEMY BbICOKOKBAaNMPULMPOBAHHOMY NPOdECccCopPCKOo-
npenogasaTeNIbCKOMy COCTaBY, KOTOPbIMA OTKPbLIT 419 U3MEHEHUN U
Pa3BUTUA, a TAKKe U3BAEKAEeT N0JIb3y U3 MeXAYHapo4HOro onbiTa U
coTpyaHuyecTsa.

dakynbTeT MMeeT 16 Nporpamm B pamkax nsatu pakybTeToB
(KomnbloTepHoe ob6pa3zoBaHMe U yyebHble TexHonoruu, Megarornyeckune
Hayku, CpeaHee ecTeCTBEHHOHAy4YHOe M MaTeMaTuyeckoe obpa3oBaHue,
MHOCTPaHHbIN A3bIK, A3bIKOBOE 0O6pPa30BaHME U HaYa/IbHOE
obpa3oBaHue).

NabopaTtopua Xagxetrene STEM & Maker Lab 6bin1a ocHoBaHa B 2009
rogy.



Nabopatopua H-STEM & Maker yyactBoBana B HeCKO/IbKMX NpoeKTax EC
FP7 (Hanpumep, STEAM, SAILS, MaScil) n npoekTtax Erasmus+ (STING, IN
STEM, MASSIVE n STEM PD Net). B komaHay npoekta STEM PD BxogAar
npodeccop a-p MNonbTekMH Yakmakum n npodeccop byket AKKOIOHAY.

MpoekTtbl STEM YHuBepcuteTa Xagxertrene:

= KoMnaeKcHbIM noaxoa K obpasoBaHuto yunteneit STEM (STEM) /
Esponeiickan

Komucema, Erasmus+ / 2019-2021

= dectuBanb STEM & Makers Fest / Moconbectso CLUA B AHkape /2018-
2019

= CeTb €BPOMNENCKUX LEeHTPOB NpodeccmoHanbHoro passutnsa STEM
(STEM PD Net) / EBponeiickas komuceus, Erasmus+ / 2016-2019

* MHHOBauUWW B NoAroToBKe yuntenen STEM ana obecneyeHun
reHaepHoro 6anaHca / EBponeickaa Komuccus, Erasmus+ / 2015-2017
(3 ropa)

= 3anpoc Ha noay4yeHme obpa3oBaHMA B 061aCTU HaYKKU, TEXHONIOTUN,
NHXXEHEePUN U MaTEMATUKK

(INSTEM) / EBponelickaa komucecma, LLP / 2013-2015

Ctambynbcknin yHnsepcuteT AiapiH. CemuHap no nHterpaymmn STEM-
06pa3oBaHMA B y4ebHYIO Nporpammy.

CemuHap "UHTerpayma STEM-o6pa3oBaHma B y4ebHyto nporpammy”, Ha
KOoTopom obcyrKaanacb uHTerpaumns STEM-obpasoBaHuaA B yuebHyto
nporpammy, KOMNEeTEHTHOCTb U NOTEHUMAN, A TaKKe bblin
npeacTaBseHbl Pas/iInyHble peleHna, coctoanca 5 maa 2017 ropa B
CtambynbcKkom yHMBepcuTeTe ARAbIH C y4aCTUEM aKaLeEMUKOB,
3KCNepToB, aAMUHUCTPATOPOB M NpenoaaBaTenen.



[aHHble, No/ly4eHHble Ha cemnHape no uHterpaummn STEM-obpa3oBaHuA
B y4ebHyI0 nporpammy, KOTOpPbIN NPOBOAU/ICA C UCCEA0BATENIbCKOM
rpynnom n3 19 yenosek, bblIM OLLEHEHDbI C UCNOJIb30BAaHMEM METOAA
onucaTtesibHOro aHasus3a. [laHHble cemnHapa oueHUBaNNCh Ha
CECCMOHHOW OCHOoBe. Ha nepBoii ceccnum npobaembl, BO3HUKAKOLWME Npu
nHterpaummn STEM-o6pasoBaHma B y4ebHyto nporpammy, 6biam
onpepjesieHbl B COOTBETCTBMM C rpynnamm y4aCTHUKOB.

Bropas ceccua npoBogmnack B ABa 3Tana. Ha nepsom atane BTOpoOM
ceccmn npobaemol, BO3HMKatowWwme npu nHterpaumm STEM-obpasoBaHuma
B y4ebHyl0 nporpammy y4aCTHMKU onpeaenmin NpnopmuTeTHOCTb
y4yebHOM nporpammbl; HA BTOPOM 3Tane BTOPOWN ceccmm nccnenosartenu
NOBTOPHO ONpeaennan NPUOPUTETHOCTb NPOBIEM, BOSHUKLLMX NPU
nHTerpaummn STEM-o6pa3oBaHma B y4ebHYIO nporpammy.

Ha TpeTbel ceccum Bbinm paccMoTpeHbl MPeasiorKeHUA Y4aCTHUKOB MO
npobaemam, KOTOpPble BO3HWUKAM U CTanu NPUOPUTETHLIMU NPU
nHTerpaunmn STEM-obpasoBaHuA B y4ebHyt0 Nporpammy, 1 3Tm
npeanoXxeHmsa 6bi1n oLEeHeHbl B COOTBETCTBMM CO CIeAyOWNMMN
TEMaMM, 1 BbIN NPeANIOXKEHbI COOTBETCTBYIOLLME PELLEHUA:

» KomneTeHunmn yuntenem

* TP€HMHIY NO NOBbILEHWUIO KBANDUKALUM

* [ToBbILWEHNE OCBEAOMJIEHHOCTH

» Pusnyeckana n coumnmanbHaa MHPPACTPYKTYpa
* MonAnTtrka B o6nactn obpasoBaHmA

» KoanyectBeHHana OUEHKa U yyeT

» Pa3zpaboTka y4ebHbIx nporpamm

* [l[pumeHeHMe B LIKONE

* Hay4yHbIN meToA,

» COTPYAHMYECTBO 3aMHTEPECOBAHHbIX CTOPOH

* YNpaBaeHMe LWKOJION



B pasaene "BbiBoabl U npeasioKeHUA" NonyvyeHHble pe3ynbTaTol
o0bbAcHAOTCA B KpaTKoM dopme, Nnpobaembl U NpeasioXKeHUA No nUx
PeLLUEHUNIO, BbICKa3aHHbIe Y4aCTHUKaMM, Bblin 06CYyKAEHbI B LULMPOKOM
KOHTEKCTE, U OblIM AaHbl OKOHYaTe/IbHble PEKOMEHAALMN.

OpraHu3aTopbl CEMUHAaPa HAAETCA, YTO 3TN NpPeanoXeHns byayTt
NPUHATbI BO BHUMaHWE BCEMM 3aUHTEPECOBAHHbIMU CTOPOHAMM U YTO
noAnTUKa B ob6nactn obpasoBaHums byaet pa3paboTaHa
COOTBETCTBYHOLLMM 06pa3oM.

3anaBKKW Ha nonydyeHune cepTudmKaTta npenogasatenda STEM. STEM-ueHTp
CtambynbcKkoro yHmsepcuteta AigblH NOAFOTOBMA NPOrpammy
noAroToBkM npenogasatenen STEM.

C nomoubto 3TOM cepTUPMKALMOHHOM NPOrpamMmmbl, peain3dyemomn B
coTpyaHuyecTse ¢ LleHTpom HenpepbiBHOro o6pasoBaHmA
CtambynbcKkoro yHusepcuteta AiigbiH, npenoaaBaTesin MoryT
npuobpectn komneteHymto B ob6nactu STEM-obpasoBaHus,
npeaocrasnaa um STEM-obpa3oBaHue.

CeptuduKkaT npenogasatensa STEM byaet BblgaH TeEM, KTO 3aBEPLUUT
nporpammy u ycrnewHo cAacT 3K3aMeHbl.

JTa CepTI/I(I)I/IKaLI,I/IOHHaH nporpamma nnaTtHaAa, n NnoA4aTb 3aABKY MOTYT
BCe y4ynuTena.

Ha cerogHawHMn aeHb 6onee 500 yuntenen npownun ceptmduKaLmio no
24 nporpammam.

Mporpamma nonyyeHus ceptudmkaTta npenogasatens STEM nponger
28-29 Hos6pa n 1-2 pekabpa 2020 roga B CtambynbCKOM yHMUBEpPCUTETE
AligbiH B Kamnyce Florya STEM Lab. MpogonkutenbHoctb 0byyenma: 40
Yacos.

Kntoyom K Tomy, 4To6bl 6bITb NMPOAYKTUBHbBIM, KOHKYPEHTOCMOCOBHbIM U
TBOPYECKUM 06LLECTBOM, IBNAETCA UHTErpaLma eCTeCTBEHHO HayYHOro U
MaTeMaTUYeCKoro 06pa3oBaHUA C TEXHONOTUAMU N UHKEHEPHbIM
LENOM.

B aTom KoHTeKcTe MuHucTepcTso obpa3oBaHmMA BO30OHOBW/IO NEPBYIO B
Typuum nporpammy ceptudukaumnm yumtenen STEM ans yumtenei B



COOTBETCTBMM CO LWKOIbHOW NPOrpammon, 4tobbl 0byyaTb
KOMneTeHTHOCTM B 061acTn BHeapeHua STEM-o6pasoBaHua. 3ToT
cepTudUKaT AeNCTBUTENIEH HA MeXAyHapoaHOM ypoBHe. CepTuduKkar
NPUHUMaETCA ANA yYNUTeNen YacTHbIX KO,

CopeprkaHune nporpammbl: Y1o Takoe noaxog STEM? [JnM3aiiH Hay4HbIX
nccnenoBaHUN.

CeMunHap no MHHOBAUMAM U TBOPYECTBY.
MpoekTHaA n npobnemHas aeatenbHocTb STEM
MpunoxkeHuna.

CemMuHapbl N0 MHXXEeHEePHOMY NPOEKTUpPoBaHUto. CemunHap no
noArotoske nnaHa ypoka STEM. CemunHap no noAroToBKe 1 BHEAPEHUIO
naaHa ypoka STEM.

CemMMHap No NoAroToBKe, MPUMEHEHMIO U OLLEHKE NaaHa ypoka STEM

MNepBasa STEM-nabopatopua Typuun: STEM-nabopatopua
CtambynbcKoro yHmuBepcuteta AnabiH asnaetca nepsoit STEM-
nabopartopueit B Typumu. MNpoasurkeHne STEM (Hayka, TexHonorus,
WUHXXUHUPUHT 1 MaTemaTrKa) obpa3oBaHme H6bia10 co3gaHo B peBpane
2015 roga B coTpygHudectse ¢ [ocyaapctBeHHbIM genaptameHtom CLLUA
n CTambynbCKMM yHMBEpPCUTETOM ARAbIH B paMKax NpPoeKTa cpeam
MONOAEXM N3 SIKOHOMMYECKN HEDONAronoy4HbIX CI0EB HAaCENEHUS,
ocobeHHO cpeam aeBoyeK. PO6OTOTEXHMKA, U3TOTOBJIEHME,
KogmpoBaHue n Tak ganee. 8 STEM LAB IAU npoBogATcA TPEHUHIU ANA
npenogasaTtenen un ctygeHtos. STEM LAB IAU npu3BaHa cTaTb
npumepom Ana wkon Typummn, OCHOBAHHbIM Ha MHTErpaLLnm HayKN,
TEXHONOTUN, UHKEHEPUM U MaTeMATUKK. LLIKoabl noageprknsatoTca
co3gaHnem STEM Lab, STEM-o6pa3oBaHua ans yumtenem n CTyaeHToB.

B nabopatopumn IAU STEM npoBoasTca TPEHUHIM ANA npenoaaBaTenei u
ctyaeHToB no STEM, poboToTexHUKe, KOANPOBAHMUIO U T.A4,

NabopaTtopua IAU (CYA) STEM no Hayke, TEXHONOTUAM, UHXKXEHEPUN U
MaTeMaTUKe, OCHOBAHHAA Ha MHTerpauum Typunmn, CTaHeT NPUMEPOM
AN WKOA, CNPOEKTUPOBaHa TakMm obpasom.



STEM-nabopaTopun co3gaHbl ANA WWKOA, YYUTENEN U CTYAEHTOB U
nosy4yatoT noaaepxKky B STEM-obpa3zoBaHnn. TPEHUHIU, NpoBeAeHHbIE
B STEM LAB Ha cerogHsWHWIM AeHb, cneayrowme:

1)MepBas B Typumn nporpamma ceptudunKkaumnm yumutenei STEM
(pepakTnpoBanack 25 pas 3a 40 yacos, B nporpamme NPUHANM y4acTmue
oKkono 500 yuntenen);

2) CtyneHTbl K12 npoxogAat obyyeHune no STEM, poboToTexHuke m
NPOrpPaMMMPOBaAHMUID;

3) Ons ogapeHHbIX/TanaHTANBBIX CTYAEHTOB NPOBOAATCA TPEHUHIM NO
STEM, po60TOTEXHUKE M NPOrPaMMMPOBAHMUIO;

4) Ona WKon n ux yumtenen npoBoaAatca TpeHnHrn no STEM, maker,
pPO6OTOTEXHUKE, MPOrPAMMMPOBAHUIO, FAe NPeAOoCTaBAAKTCA
KOHCybTaunoHHble ycayru. (bonee 1000 yuntenen nonyumnmn STEM-
obpasoBaHue B STEM-nabopatopuax u wKonax);

5) Kypc 0byueHuna STEM, TpeHUHIM N0 AN3aNHY, MENKEPY,
pPO6OTOTEXHUKE U NMPOrPAMMMUPOBAHUIO NPOBOAATCA ANA CTYAEHTOB
CTapLlwmx Kypcos ¢aKynbTeTa ob6pa3oBaHus;

6) O6pasoBaTenbHbi NpoekT STEM gna nuayctpum 4.0 B cdhepe
npodeccnoHanbHoro o6pasoBaHma. bblnm NnpoBeaeHbl TEXHUYECKNE
By3bl, npuHATble TUSIAD;

7) Bbin peanusoBaH npoekT BcemupHoro dectmana STEM npum
nopaepke TUBITAK;

8) BcemunpHana KoHpepeHuma no STEM-obpa3oBaHuio, OpraHM30BaHHasA
CtambynbCcKoOM yHUBepcuTeTe AnNAbiH.

Mepsbint Kypc STEM Ha ¢paKynbTeTax 0b6pasoBaHUA: Kypc NpenoaaBaHms
STEM

OAHUM U3 KYpCOB, KOTOpble ByayT NpenoaaBaTbCa A1A UHTErpaLmnm
ancumnnui STEM, aBnAaeTcAa HayKa, TEXHONOMMA, UHXKeHepnua u
matemaTtuka (STEM). Kypc npeanaraetca B KauectBe ¢paKyNbTaTUBHOIO
Kypca Ha ¢aKynbTeTe 06pa3oBaHUA YAaCTHOIO YHUBEPCUTETA B BECEHHEM
cemectpe 2015-2016 rogos. MNpoaoKNTENBHOCTb KypCa COCTaBAAET Tpu



yaca, 3a4eT - Tpu, a ECTS (EBponeiickas cuctema nepesoga u
HakonneHua 6annoB.)- yetbipe. MPOAONKUTENBHOCTb Kypca NaaHMpyeTca
B8 14 Hepens.

Llenb Kypca - npefocTaBuTb CTyAeHTaM 6a30Bble 3HAHUA U HABbLIKM,
CBA3aHHble ¢ 06pa3oBaHMeM B 06/1aCTN HAaYKKU, TEXHOJIOTUI, UHKEHEPUN
n matemaTmkm (STEM) Ha ypoBHe H6akanaspuara.

WkKona STEM

LLIkona STEM 6bina ocHoBaHa B 2015 roay MicchepaoBaTenbCKMM M
NPUKNAAHbIM LLEHTPOM 06pa3oBaTeibHbIX HAYK U TEXHONOMNA
CtambynbcKoro yHusepcuteta AabiH.

LLIkona STEM 6blna co3gaHa A1a NOBbIWEHUA KOMMNETEHTHOCTU yYuTENEN
n yyawmxca B obnactax STEM (HayKa, TEXHONOIUS, UHXXEHepus U
MaTeMaTuKa) 1 Ansa noaaepHku npeobpasosaHua wWKon B STEM-wwKonbl.

TpeHuHrn gna wrkonbl STEM BKAOYAOT MHTErpuUpoOBaHHbIe Kypcbl STEM,
poboToTexHUKy, maker u nporpammuposaHue. LLikonam
npeaocTaBAAKTCA KOHCYAbTaunm no STEM-o6pa3oBaHuto.

LLIkonbHble nporpammbl STEM Bce ewwe npoaoaxatoTca.
MpoekTbl STEM Ctambynbckoro yHusepcuteta AingbiH

MpoeKT “NMpoasu:keHne STEM-obpa3oBaHMs cpean MONOAENKMN,
HaxogALLeNcA B SKOHOMUYECKN HEDONAroNnPUATHOM NOJIOMKEHUM,
ocobeHHO cpean aesoueKk” / FocyaapcTBeHHbI aenaptameHT CLUA /
2014-2016.

B pe3ynbTaTte 0630pa AnTepaTtypbl U YYLWIUX NPAKTUK No STEM
CTambyNIbCKMM YHUBEPCUTETOM AiAAbIH M NOAYYEHHbIX AaHHbIX, C LEeNbto
NOBbIWEHUA MHTEPECA CTYAEHTOB M3 HEH1Aronoy4yHbIX CEMEN,
ocobeHHO aeBoYekK, K STEM, 6bin HauaT npoekT “MpoasukeHmne STEM-
obpa3oBaHMA cpean MoNOAEKN N3 SIKOHOMMYECKN HEDBNAronoNyYHbIX
cemei, ocobeHHO cpeau aeBoyeK”, KoTopbli 6bln NPUHAT B aBrycte 2014
roga n npopmHaHcnpoBaH focyaapcTBeHHbIM genaptameHTom CLUA.



MpoeKT, B KOTOPOM accuctuposan. NMpodeccop a-p Jespum AKrioHA03
6bln pykoBoAUTENEM MPOEKTA M aKaAEMUYECKMM KOOPANHATOPOM
LleHTpa uccnepoBaHuii U npumeHeHNsa obpasoBaTebHbIX HAYK U
TEXHONOIMN, a AeKaH daKynbTeTa 0bpasosaHuA npodeccop a-p Xamuae
dpTennHap 6bia HayYHbIM KOHCYNbTAaHTOM M accucteHTom. Mpodeccop
A-p Anwertonb KbiHbIK - NpenogasaTtenb ¢akyibTeTa 06pa3oBaHus, bbin
KOOPAMHATOPOM NO HayKe M TEXHON0TrMAM, NpoBOAMACA B nepuog c 1
oKkTAbpa 2014 ropa no 31 uiona 2016 roaa.

LleHTp BAUSTEM npu YHusepcutete baxuewexmp, Ctambyn

LeHTp BUSTAN npu YHuBepcuteTe baxyewexup, Ctambyn - 3To LEHTP
nccnenoBaHUM M pa3paboToK, cneyumannsnpyowminca Ha obyyeHmnu
npenogasaTtenen STEM 6e3 oTpbiBa OT Npon3BoACTBa. B ueHTpe
paboTaloT TpK NpenoaasaTtens, CTMNeHgmMaTa U acCUCTeHTa-
nccnegosaTens.

B pamKax puHAHCMPYEMOro n3BHE NPOEKTA MHTETPUPOBAHHOTO
oby4yeHuna B BAUSTEM 3a nocneaHue Tpu roga boin1o paspaboTtaHo
HECKO/IbKO NPOrpamm A5 KNacCHbIX PYKOBOAUTENEN, yYUTENEN
€CTeCTBEHHbIX HayK 1 MaTeMaTUKKU. Bo Bcex nporpammax
noavYepKMBaeTCA PAaBEHCTBO, MEXANCUUNINHAPHOCTb, CTPOrOCTb U
AKTYyaNIbHOCTb U3y4yeHuna n npenogasaHma STEM. bonee 5000
npenoaasaTtenu n3 Typuuun, KaBkasa, KOxkHon EBponbl u KaHaapbl
BOCMO0/1b30Ba/INCb TMBPUAHBIMM Nporpammamm LleHTpa (oHNalH n
OYHbIMWU).

Meparornyeckoe obpasoBaHmne STEM B TexHUYECKOM YHUBEpPCUTETE
Ubingbi3.

B pamKax 3TOro TpeHuHra y4acTHMKam byaeTt npegoctaBneHa
TeopeTnyecKasa 1 NpakTuyeckas nogrotoska no STEM-obpasoBaHuio,
LEeNbio KOTOPOM ABNAETCA PAa3BUTUE HABbIKOB aHA/IMTUYECKOTO U
AVN3aH-OPUEHTUPOBAHHOIO MbILWNEHMSA, CO34aHNE peLleHnit npobaem
NoBCceaHEBHOM XM3HU C UCNONb30BAHMEM MEXANCLUNIMHAPHON
nepcneKkTmBbl, HaBblkoB 21 BeKa, obnacten STEM (Hayka, TexHonOrUA,
NHXXEHEepPMA N MaTEMATMKA) C MEXANCUMNINHAPHOM TOYKKN 3peHns. U
OHM NOAAAYT MHOTO 3aABOK, CBA3AHHbIX C 3TUM 06pa3oBaHMem. Mo
3aBepLIEHNM TPEHWNHTA YH4ACTHUKM, KOTopble byayT obnagaTb



cneumann3mpoBaHHbIMM 3HAHUAMM N HaBblKamn B obnactn STEM-
obpa3oBaHusA, ocBeAOMIEHbI 06 MCNONB30BaHUM 3TOro 06pa3oBaHMUA B
Pa3/INYHbIX AUCLUNANHAX U ncnonb3osaHnm STEM-noaxona B
obpasoBaHMKM, CMOTYyT NpenogasaTb U NpumeHATb STEM-o6pa3oBaHue, a
TaKXe cmoryT npeaocTtaBnAaTb STEM-o6pa3oBaHue.

MPUHATb y4acTUe MOryT YYUTENA HaYa/iIbHOM LLKO/IbI, YYUTENA CPEAHUX U
CTapLUMX KNaccoB u3 Bcex GnamManos, KaHAMAATbI B y4UTENA, CTYAEHTDI
YHUBEPCUTETOB CO BCeX PaKy/IbTETOB, POAUTENMN U BCE, KTO
nHtepecyetca STEM-obpasoBaHunem.

MpepBapuUTeNbHbBIX YCIOBUIA ANA y4aCTUA HET. YCNELWHbIM CTarKepam
6yaeT BblaaHo obpasoBaHmne STEM-TPEHEPA ceptudmkat. C atum
cepTMdPUKaTOM MOXKHO nocewatb Kypcbl STEM-06pa3oBaHus B AETCKMX
cafax, YaCTHbIX LWKOJIaX U KONNeArKaX, a TaK:Ke YacTHble KypcCbl
NOBbIWEHUA KBAaNUPUKALUN.

YuyebHan nporpamma BKkAtoYaeT B ceba cneayrowme moaynun: STEM-
obpa3zoBaHue n punocoodus,

NcTopunueckoe passutme STEM-obpa3oBaHus, KoHLENTYaibHbIE U
TeopeTnyeckme ocHoBbl STEM-06pa3soBaHus, Mpouecc NHXKEHEPHOrO
NPOEKTUPOBAHUA N NpUMepPbI NpMeHeHunA, MNpakTukmn STEM-
obpa3oBaHMA C MaTepManamm U3 NoBCeAHEBHOM ¥KU3HKN, O630p nNnaHa
YPOKOB Ha ocHoBe STEM, nnaH obyyeHua STEM, npeseHTaumu
CLEHapMeB U MeponpuaTUIA, NpuaoxKeHua ana STEM-obpasoBaHus ¢
Habopamun maTepuanos, M3mepeHune n oueHka B STEM-o6pa3oBaHuu.

Typeukumn anbaHc STEAM, ocHoBaHHbIM B 2015 roay, Asnsetca
HEe3aBMCUMbIM OPraHOM CETU ANA COAENCTBUA BOBNEYEHUNIO
06LLEeCTBEHHOCTM B HayKY, TEXHONIOTUN, NHXKEHEPUIO N MaTeMaTuKy
(STEM).

OH ob6begunHAeT npakTMkoB STEM, nccheposatene, NOAUTUKOB U
06LecTBEHHOCTb A5 NOBbILWEHUA KadecTBa STEM-o6pa3oBaHuA m
pacwmpeHua yyactma B STEM.

Typeuknin STEAM Alliance coCTOUT U3 HECKONIbKUX PA3/INYHbBIX YN1EHOB 13
Hay4HbIX LLeHTPOB, Hay4HbIX My3ees, LeHTpoB PD,



HenpaBnTeNbCTBEHHbIX OOLECTBEHHbIX OpraHusaunin, STEM-LeHTPOB,
KOMMNaHWN, nccnenoBaTeNbCKUX LLEHTPOB M 0OLLLECTBEHHbIX OpraHM3auuii

MexayHapoaHbIi cammuT no Stem obpasoBaHuio / LLIKoibl MeKkTebum

B aTom npoeKTe, KoTopbin Bbln ocywecTeneH B Typumu C LLeNbto caenatb
Typumio O4HMM M3 LLEHTPOB NepeaoBbIX NPAKTUK B 061acti STEM, Hawa
uenb - caenatb Typunio obpasuom ana nogpaxkanma B8 obnactm STEM
obpa3oBaHus.

MexayHapoaHas yyebHaa nporpamma K12. 3101 npoekT bbin
NoAroTOBJIEH C LENbIo onpeaeneHna KomneTeHuni n ctaHgaptos STEM-
0b6pa3oBaHMA OT AOLWKONbHOIO A0 CTapLUen WKobl B Typuun,
noBblWweHnA KavyectBa STEM-obpa3oBaHus 1 ynydweHna obyyeHua
yyawmxca npouecchl.

YyebHaa nporpamma STEM noarotosneHa B COOTBETCTBUM C
MeXAYHapoaHbIMU CTaHAapTamu B coTpyaHudectse ¢ KOHECKO, 4yTobbl
obecneynTb NOArOTOBKY CTYAEHTOB K byaywmm noTpebHocTam Typuum.

Mporpamma noarotoBku yuntenen STEM. Mporpamma noarotoBku
yuntenen STEM, KoTopas BK/HOYAET NPenogaBaHMeE N OLLEHKY
MmeXxayHapoaHon yyebHom nporpammbl STEM, pa3spaboTaHHOM B
cotpyaHuyectee ¢ FOHECKO, coctouT n3 nnatpopmbl CONMAAPHOCTU CO
CBEPCTHMKaMM M 06y4eHuMsa, pyKOBOACTB NO OLEHKE U MHCTPYMEHTOB.

Mporpamma oueHkn ctyaeHTos STEM. Nporpamma oueHKn CTy4eHTOB
STEM 6bina pa3pabotaHa ans obecneyeHus Toro, 4Tobbl NpenmyLLecTBa
mexayHapogHoro STEM-o06pa3oBaHua 6baM U3MEPUMBIMU U
COOTBETCTBOBANM TpeboBaHnam STEM.

dectusanb STEM & Makers Fest / Expo



STEM & Makers Fest / Expo - 3TO yHMBepCa/ibHOe MeponpuATue,
KOTOpoe no3soaseT ntoaam ot 7 oo 70 net B3aMmoAencTsoBaThb C
HAyKOM MU TEXHONIOTUAMM. Llenb 3Toro meponpuATUA COCTOUT B TOM,
4yTObObl MOTUBMPOBATL M NOAAEPKUBATL MHTEPEC YH4ACTHUKOB K 0H61acTam
STEM c nomoubto 06pa3oBaTeNbHbIX, YBEKATENbHbIX U UHTEPECHbIX
NPOAYKTOB 1 CEMUHAPOB.

bonee 200 000 yenoBek NPUHANM y4aCTUE B STOM MePONPUATUMN,
KoTopoe 6bl1o NpoBeaeHO B AabiamaHe, AHKape, AHTanuu,
Onsapbakbipe, Na3naHTene, Koaxkasnun, Konbe, Manatbe, MepcnHeBeHTe
, KOTOpoe A0 cux Nop NpoBoAUAOCL B AablaMaHe, AHKape, AHTanuw,
Ansapbakbipe, Na3naHTene, Koaxkasnun, Konbe, Manatbe, MepcuHe u
BaH, n KoNMYecTBO NtOAEN pacTeT AeHb OTO AHA Bharoaaps Ux BKAaay.

MexayHapoaHaa KoHdepeHumMa npenogasatenen STEM

1-a MexgyHapoaHasa KoHbepeHuma npenogasatenet STEM coctoanach
B Kamnyce Mercer CtambynbCcKoro yHuBepcuTeTa AiMBaHcapan 13-14
ntoHa 2019 roaa emecte ¢ "1-1 MexayHapoaHOM KoHdpepeHuuern no
obpasoBaHuto B obnactm STEM" B atom roay. 2-a MexayHapoaHasn
KOHdepeHuma npenoaasatenen STEM" bygeTt npoBegeHa COBMECTHO CO
"2-n MexayHapogHow KoHpepeHumen STEM Education " 4-5 niona 2020
roaa B Ctambyne.

MexayHapogHaa KoHdepeHuma npenogasatenen STEM - ato
nnatdopma, No3BonAwLAA 0OMeHMBaATbCA 0O6pasLamMm y4ebHbIX
maTtepuanos no STEM. Ha KoHdepeHUMn moryT bbITb NpeAcTaBAeHbl BCe
MepOonpUATUA, KOTOPble MOTYT BbITb NCNO/Ib30BaHbl B 0PULIMANBHOM,
dopmanbHoM 1 HepopmanbHoi obcTaHoBKe. OpraHM3aTopbl
KOHpepeHUMn 06BABNAIOT O NnepeHoce KoHpepeHUMn Ha 3-4 utona 2021
roga us-3a COVID-19.

TYBUTAK - CoBeT N0 Hay4YHbIM U TEXHOJIOTMYECKUM NCCNe0BaHUAM
Typumm

Mpodeccop A3nsz CaHKap , 30Hryn4aK, NpeAcTaBAAOLME CEMb PETMOHOB



Typuwnu, B mae mecaue, MepcuH, AHKapa, ApaaxaH, Ctambyn, B AHKape
n

MposuHunKM CTambyna (HayKa, TEXHONOTUS, UHKEHEePUs, MaTeMaTUKa)
6b111 NOCBALLEHDI

3TOM Teme. 63 CTyAEHTKM, OTOOPaHHbIE U3 YNCNa CTYAEHTOB,
Yy4acCTBYHOLMX B MeponpuaTtuax, u 13 npenogasaTtenemn-meTogucTos,
Ha3Ha4YeHHbIX MMHUCTEPCTBOM HaLMOHAAbHOro 06pa3oBaHUA, NOCETUNN
Hay4yHbIM narepb THOBUTAK B KoHbe 11-12 utoHa 2016 roaa.

BTopoi aeHb 06yyeHmnsa meponpuATMe B OCHOBHOM Obl10 NOCBALLEHO
meponpuatnam B obnactn STEM. [leHb Hayancs ¢ YeTbipex PasINYHbIX
ObICTPO Pa3BMBAIOLLNXCA CEMUHAPOB: "YCTaHOBAEHME MOoel cBA3N",
"Kpuntonorua», Mysbika ¢ppykToB" n "Mup xusbix".

3aTem cTygeHTam 06 bACHUAM COCTOAHMA MaTEPUM C MOMOLLbIO HAYy4YHOrO
woy. Bo BTopoi nonosuHe gHA 6bl1 NOKa3aH GpUabM Nog HazBaHUEM
«TalHbl HEBUAMMOTO MUpa".

Mocne nokasa cTyaeHTbl, y4acTBOBaBLIKE B MeponpuaTun "Co3aam csomn
aBTOMObOMAbL", y4acTBOBa M B rOHKax Ha aBTOMOOUANAX, KOTOPbIE OHMU
CNPOEKTUPOBANU, U, TOMUMO NEPBbLIX LUECTN CaMbiX BbICTPbIX
aBTOMObOWNEN, TPW CamMbIX KpacuBbix aBTOMobuNA bbinm onpegeneHsbl C
NMOMOLLbIO OLLEHOK MHCTPYKTOPOB. BTOpon AeHb 3aBepLunaca
noceweHnem mysea MesnaHbl.

Bo Bpema meponpuatma npodeccop A-p A3n3 CaHKap Aan UHTEPBbIO
HaLWM CTyAeHTam ¢ 61arogapcTBEHHbIM NOCNAHMEM M paccKasan o
KoHbe.

[oCTyn K Hay4HOMY LLEHTPY MOKHO NOAYYUTb MO agpecy
Bilimgenc.tubitak.gov.tr.

MepBas KOHpepeHLMa Oblna NpoBeaeHa B HAYYHO-TEXHUYECKUX LeHTpax
Typumnmn.

TYBUTAK, uenb HayKn n pacnpocTpaHeHns TEXHOI0MUI 1 pa3paboTok B
Typummn, 06begMHAOLWAA 3aUHTEPECOBAHHbIE CTOPOHbLI, paboTalowme B
rocygapCTBEHHOM M YAaCTHOM CEKTOpaXx, a TaKXe 3anHTepecoBaHHble

CTOPOHbI, COTPYAHUYAIOLLMNE C LLEeNbIO YAYYLLIEHUA NX OTHOLEHUI APYT C



apyrom, myHuumnanmtet Konbu n TYBUTAK, HayuHbi ueHTp KoHbK, 17-
18 mana B 2017 roay 6bina nposeaeHa "KoHbepeHUUA Hay4HO-
TEXHMYECKMX LeHTpoB Typuumn'".

3amecTuTeslb MMHUCTPA HayKK, NPOMbILLIEHHOCTM U TEXHONOTUN,
aoueHT. [loktop XacaH Anu Yenuk, npesnaeHTt THOBUTAKA, npodeccop
AoKTop Apnd IpruH, rybepHatop KoHbu AKkyn KaHbonat, map
CTO/INYHOTO MyHUumnannteta KoHbu Taxnp AKblOpek, aaMUHUCTPaLLUA
THOBUTAKA, HayyHble ueHTpbl, My3en, akageMUKu, NpeacTaBuTenu
4YaCTHOro CeKTopa 1 06LW,EeCcTBEHHOCTY.

B pamkax koHpepeHuum, rae boian npeacTaBaeHbl Npe3eHTaumm o
AV3aliHe BbICTaBOK HAay4YHOTrO LLEHTPa U NPOU3BOACTBEHHbIX NpoLEeccax,
obpa3oBaTenibHbIX 061aCTAX, NAAHETapUKN, NPUNOKEHUAX ANA 0byyeHun
STEM, nogaepKe Hayku n obuectsa TUBITAK, HayuHO-TeXHUYECKMe
LEHTPbl M KOMMAaHUW OTKPbIAU CTEHADI.

CTEM-OBPA30BAHME B POCCUNCKOWN GEOEPALINM
KoHTteKcT

STEM-06pa3oBaHue, KOTOPOE PACCMATPMBAETCA KaK "MeEXANCUMNIMHAPHBIN NoAX04 K
0byyYeHMIO rae akafleMUYeCcKMe KOHLEMLLMM COYeTAoTCA C YPOKaMM PeasibHoOro MMpa, Koraa
CTYAEHTbI NPUMEHAIOT HAYKY, TEXHOJ/IOTULIO, UHMKEHEPUIO U MAaTEMATUKY B KOHTEKCTAX,
KOTOpbIe YCTaHaB/AMBAOT CBA3U MEXKAY LLUKOJI0M, COObLLEeCcTBOM, PpaboTon M rnobasibHbIM
npeanpuATUEM, YTO NO3BOAAET Pa3BUTbcA STEM-rpamMoTHOCTH, @ BMeECTe C Helt U
CNOCOBHOCTM KOHKYPMPOBATb B HOBOM 3KOHOMMKE. B HacToslLee BpeMa B MUpe co3aaeTca
HOBas 3KOHOMMKa, KoTopasa dopmupyeT byayLuyto pabouyto cuny.

Camo coboli pasymeeTcs, YTO KBaMPMKaUMa U HaBblkM STEM HeobXx0aMMbl HbIHELLHEN U
byaywel pabouen cune B Poccuiickoit ®egepaLmm n3-3a NOJAUTUYECKOTO MU SKOHOMMYECKOTO
[aBNeHUA, a TaKXKe yaydleHUa NpesoCcTaBNeHMA 3HAHUIM U Pa3BUTUA HaBbIKOB
TpyAoycTpoiictea. C MOMEHTA 3anycKka NepBOro COBETCKOrO CMYTHUKA HAyYHble,
MmaTemaTMyecKme 1 TEXHONOrMYEeCKMe 3HAHWA CTan HeobxoanMbI ANnA Toro, YTobbl MATK B
HOTY C TEXHONOrMYeCcKMM pa3smtmem. HaBblku, cBA3aHHble ¢ STEM n UKT, nmetoT pewatowiee
3HaYeHue Ana ycTonunmBom sKoHOMUKM B 21 BeKe. Pesynbtathl STEM cnocobcTytoT
WMHHOBALMAM M CO34aHUNI0 pabounx mecT B BeAyLumx oTpacasax. Haumm paccmatpusatoTt
nccnefoBaHMA, MUHHOBALLMK M NPOM3BOACTBO BbICOKOTEXHONOTMMYHbBIX TOBApPOB U YCAYT,
BOEHHbIX PeLLeHNI 1 BbITOBOI 31EKTPOHMKM Kak He0bXoaMMble YCI0BUA AN CBOErO
3KOHOMWYECKOro nporpecca u 060pOHbI.

STEM-I’Ipe,EI,METbI AB/IAOTCA OCHOBOW noAroToBkn Kagpos HayL-IHO-TEXHOﬂOFM‘-IeCKOﬁ SINTbI
ON1A MHHOBALMOHHOIO Pa3BUTMA CTPaHbl B pamKax CTpaTermm Hay4yHO-TeEXHONOMMYECKOro
pa3BnTuAa Poccuitckol dJep,epau,MM, a TaKXXe On1Aa peaamsaumnm HaLI,MOHal'IbHOﬁ nporpammbl



«Umndposan askoHoOMUKa Poccuiickoin Peagepaumm» n «HaumoHanbHaa TeEXHONOrMYeCcKas
WMHULMATMBA». B cBA3K € 3TMM HOBble TpeboBaHMA K pa3paboTke yuebHbIX Nporpamm, a
TaK¥Xe BHeApeHWe HOBbIX MeTOA0B 0byyeHMA onpeaensatoT NOCTOAHHOE Pa3BUTUE NPAKTUKK
dopmanbHoro n HepopmasbHOro/BHeKAaccHOro 06pa3oBaHMA B CAeAyOWUX NPeaMeTHbIX
obnactax: Hayka , TexHonoruu, MHxeHepHoe TBOpYecTBO, [NporpammmpoBaHue u
Anroputmbl 1 NpoeKTHaA AeATeNbHOCTb.

B TO ke BpemMa Ha HaUMOHa/IbHOM YPOBHE MaJio YTO Bbla10 NPEANPUHATO SR USMEHEHUA
cuctem 0bpasoBaHuMA: Mbl 0TMeYaem, YtTo STEM KaKk noaxoa K npenogasaHuio U 0bydYeHuto
elle He BHeAPEH B WKoax. He cyliecTByeT HM HALMOHANbHOM CTPATErMU LWKOJIbHOFO
o0bpasoBaHusa STEM, HM HaUMOHabHOM y4ebHol nporpammbl STEM, HU perMoHanbHbIX
y4ebHbIx nporpamm STEM.

Kpome Toro, cyuiectsyeT HexBaTka STEM-npenogasaTesieit U COOTBETCTBYIOLLMX MPOTrpamm
noarotoBkn STEM-npenogasartesieil, He4OCTAaTOUYHbIM ypoBeHb KBanudpuKkaumm STEM-
npenogasatenen, OTCYTCTBME COBPEMEHHbIX MPOrpamm NOBbIWEHMA KBATNDUKALNMK
(yumTensa He obnafatoT 3HAaHUAMMU, HaBbIKAMM U OMNbITOM, HEOBXOANMBIMU NS
addeKTMBHOro obecneyeHma MHTerpupoBaHHoro STEM-obpasoBaHua + oTcyTCTBYET
meTogosiornyeckuit nogxos to STEM education: HegocTaTouHOE MCMNONb30BaHME
nuccnenoBaHuUiA, AM3aHa M TBopUeckoro noaxoaa); Kapbepa 8 STEM HegoCTaTOUHO
nonynsapHa cpeam MoNoAeXU + He40CTaTOYHbIN YPOBEHb 3HAHUIM CTYAEHTOB NO NpegmeTam
STEM — cornacHo ctatuctuke EMN 3a 2017-2018-2019 roabl, Poccna geMoHCTpUpyeT HU3KYIO
NOMyAAPHOCTb CPean BbIMYCKHMKOB CPEAHMX LLKOM U HU3KYIO YCEBAEMOCTb No npeameTam
STEM (okono 50%), a TaK:Ke HU3KMEe NoKasaTenn Mo MaTeEMATUKE U eCTECTBEHHbIM HayKam B
umKknax PISA (30-e mecTto). HoBasa moaenb npodeccuoHaNbHOW OpUeHTaLmM1 U NapTHepPCTBa
MeXAy WKOMON, YHUBEPCUTETOM U NPOMbILLAEHHOCTbIO, HAaNpPaB/ieHHaA Ha BOB/IeYeHUe
YYaLUUXCA B UHTEPAKTMBHbIE BHEKACCHbIE MeponpuATMA U NpoeKTbl STEM, BHegpAaeTca, HO
He Noy4YnNa LUMPOKOTO PACNPOCTPAHEHUS.

HaunoHanbHaa NoAUTUKA M MHUUMATKMBLI B 06nactn STEM

OpHaKo 3a nocneaHne HECKONbKO NeT B Poccuiickolt ®eaepaumm 6biam paspaboTaHbl U
peann3oBaHbl HaLMOHaAbHbIE NOJIUTUKK U MHULMATUBBI B 061acTn STEM, KoTopble, cpeam
NpPOYEro, MMerT TEHAEHUMIO YA0BAETBOPATL NOTPEOHOCTL B PA3BUTUM KAaPbEPHbIX U
obpasoBaTtenbHbIX NyTen, KoTopble cornacytotca co CTEM. HanpasneHne «HeobxoamMmocTs B
STEM» B poccuitckoi obpasoBaTesibHOM NOAUTUKE ONpeaenseTca cnegyowmmm
CTpaTermYeckMMm KOHUENUMAMM, YKa3aMM 1 HaLMOHabHbIMK NPOrpaMmmammn/NpoeKkTamm:

- YKa3 o CTpaTerMm Hay4yHoO-TeXHONOIMYEeCcKoro passutus Pocculickoin Peaepavmu.

CTpaterus onpegenseT OCHOBHbIE L&/ Hay4YHO-TEXHOJIOTMYECKOTO pa3BuTus Poccuuy,
NPUHLMNbI, TPUOPUTETbI M MEPbI Peanm3aLmn rocyaapcTBEHHON NOAUTUKK B 3TOM coepe, a
TaKXe oXKuaaemble pesynbTaTbl peanmsaumnmn CTpaterum - ycTomumsoe, AMHaMUUYHOE U
cbanaHCMpPOBaHHOE HAaYyYHO-TEXHO/IOTUYECKOE pa3BUTHE Poccun B J,OITOCPOYHOM
nepcnekTuse. Llenblo Hay4HO-TEXHONOMMUYECKOro pa3snTua Poccnn asnsetca obecneyeHne
HEe3aBMCMMOCTM M KOHKYPEHTOCMOCOBHOCTM CTpaHbl Npu pelweHnn "Boablumnx Bbi3oBoB"
nyTem co3faHuna 3GPeKTUBHOM CUCTEMbI HAPALLMBAHMA U UCMO/b30BaHUSA
WHTENIEKTYaIbHOTO NOTEHLMaNa CTPaHbl.

CornacHo Ctpateruu, B 6amkawme 10-15 net npuopmTeTbl HAY4YHO-TEXHOIOTMYECKOTO
pa3suTma Poccuinckoit ®epepauymm 6yayT npencrasieHbl TEMUM HanpaBAEHUAMMU, KOTOpble



No3BOJIAT NOJYYUTb HayUYHbIE U HAYYHO-TEXHUYECKME Pe3y1bTaTbl U CO34aTb TEXHO/IOTUN ANA
WHHOBALMOHHOTO U YCTOMYMBOrO pa3BUTUA Poccum Ha BHeLLHEM pbliHKe, KoTopble obecnevat
nepexop Ha UndpoBble, UHTENNEKTYaIbHble NPOMU3BOACTBEHHbIE TEXHONOTUM,
pPo60TU3NPOBaAHHbIE CUCTEMbI, HOBbIE MaTepPUasbl U MeTO bl NPOEKTUPOBAHUSA, CUCTEMbI
06paboTKKn 60NbLUIMX AaHHbIX, MaWKHHOEe obyyeHne n NN, sKoNorMyeckn Ynctom un
pecypcocbeperatolleit sSHepreTMke, NepPCcoOHaM3NPOBAHHOM MeanUnHE,
BbICOKOTEXHO/IOTMYHOMY 34paBOOXPaHEHMIO, BbICOKONPOU3BOAUTENbHON U SKONOTUYECKU
YUCTOMY CENbCKOMY XO3AMCTBY U T. 4.

C uenbto LOCTUKEHUA LLeNN Hay4YHO-TEXHUYECKOrO Pa3BMTMA B 061acTn 06pa3oBaHmA u
ynpasaeHuA TanaHTaMuM CTpaTernsa NpeanonaraeT cosfaHMe BO3MOXKHOCTEN 1A BblABAEHUA
TANaHTANBOM MOIOAENKN U NOCTPOEHMUA YCNELWHON Kapbepbl B 061aCTW HayKW, TEXHONOTUIA,
WHHOBALMM, a TaKXe pa3BUTUE UHTE/IEKTYa/IbHOTO NOTEHUMANA CTPAHbI, BKAOYAA pa3BuTUe
COBPEMEHHOW CUCTEMbI HAayYHO-TEXHUYECKOTO TBOPYECTBA AeTeN U MONOAEKM.

- MpYOpPUTETHbIM HAaUMOHANbHbIN NPOEKT “locTynHoe AonoNHUTeNbHOE 0bpa3oBaHue U
BHELLKObHble 3aHATUA” (2016-2021 roab!).

OcHoBHas Ue/ib NPOoeKTa - CAeNaTb AOCTYNHbIM A0MNONHUTENbHOE 06pa3oBaHMe Ana AeTel,
BK/ItOYaA TEXHMUYECKMNE N ecTeCcTBEHHbIe HayKku. K 2021 roay 25% yyawmxca cpeaHmX WKOoN
6yayT BOB/IeYeHbl BO BHEK/TACCHYHO 06pa3oBaTebHYI0 AeATeNbHOCTb B 061acTu
MH}KEHEPHbIX N eCTeCTBEHHbIX HayK. [poeKT npeaycmaTpuBaeT BHeAPEHNE COBPEMEHHbIX
PErMOHabHbIX CUCTEM AOMNOJHUTENBHOTO 06Pa30BaHUA M BHEKIACCHbIE MEPONPUATUA A1A
Aetein (B TOM ymcne U3 cesibCKoi MECTHOCTU) B KaxKaoMm cybbekTe Poccuinckon deaepaumu.

3T CUCTEMbI, OCHOBaHHbIE Ha NYYLLMX NPaKTUKax, obecneymBatoT peannsauuio
COBPEMEHHbIX M MONYAAPHbIX B PerMoHe A0MOAHUTE/bHbIX 06LLe0bpa3oBaTeNbHbIX
nporpamm pasinyHbIX HanpasneHMﬁ, B TOM YuUcne TeXxHUM4eCKnX n eCteCtBeHHO-Hay4HbIX.
Takune perMoHanbHble CUCTEMbI NpeanoiaratoT ceTeBoe B3aumoaencteme obpasoBaTesibHbIX
OpFaHVI3aLI,Mﬁ Pa3NINYHbIX TUNOB, BKAKOYaA KonnegXn n YHUBEPCUTETbI, a TaKXKe Hay4YHbIX
OpPraHU3aLnin, coLManbHbIX COOOLLECTB M OTPACAEN NPOMBILNIEHHOCTH.

NHuumnaTUBbI M NepenoBoi onbIT, cBA3aHHble co STEM.

B cOOTBETCTBUM C NPOEKTOM B KaxKaom cybbekTe Poccuiickoit depepaumm geicreyet
MOZENbHbIM LEeHTP A0NOIHUTENIbHOro 06pa3oBaHMA AeTel, B TOM YMC/ie Ha Base AeTCKMX
TexHonapkoB “KBaHToOpMyM”, Kak OCHOBHOTIO 3/1IEMEHTa CUCTEMbI.

CeTb AETCKMX TeXHONapKoB “KBaHTopuym” co3gaeTcs B KaxKaom cybbeKTe Poccuiickomn
depepaymn. ITo NOMeLLLEHNA, OCHALLEHHbIE BbICOKOTEXHO/IOTMYHBIM 060PYA0BaHNEM,
npegHasHayeHHble 418 NOATOTOBKM HOBbIX BbICOKOKBAIMPULMPOBAHHBIX MHKEHEPHbIX
KaZpoB, pa3paboTKy, TECTUPOBAHUS U BHEAPEHUS MHHOBALMOHHbIX TEXHOIOTUI U naew B
A0noNHUTeIbHOM 06pa3oBaHUM.

KBaHTOpMyMbl NpeanaratoT coBpemeHHble TexHonorum (PBL, EBL, eduScrum v ap.) n
YHUKanbHble 06pa3oBaTenibHble TpexmecayHble nporpammbl - “KeaHTbl” (0T 16 A0 72 Yacos)
B COOTBETCTBUM C KAOYEBLIMW HaNpaBAEHNUAMN MHHOBALMOHHOTO Pa3BuTuA Poccuiickoit
depepauun (Auto Quantum, Aero-Quantum, Data-Quantum, IT-Quantum, VR/AR-
KeaHToBble, BoKkBaHTOBbIE, [€OKBaHTOBbLIE, HaHO-KBaHTOBbIE, PO6O-KBaHTOBbIE U T.4,.) ANA
CTygeHToB cTapuwe 10 neT, MHTepecyrLMXCA MHXEHEPHBIMU N eCTECTBEHHbIMU HayKaMMU.



KBaHTOpWyMbl 06ecneymBatoT BOB/IeYEHME AeTEW PAa3HOro BO3PacTa B pelleHne peasibHbIX
KeWcoB (TOProBbix 3a4a4), MPOEKTHYIO U UCCNEA0BaTE/bCKYIO AEATENbHOCTL B
BbICOKOTEXHO/IOTUYHbIX OTpacasx. Mporpammsl 6ecnnaTtHbl.

KBaHTOpMyMbl NO3BONSAIOT CTYAEHTAM Pa3BUTb Heobxoanmble HaBblikn STEM B Buge
COYeTaHMA cneayroLLMX OCHOBHbIX HaBbIKOB (3D-moaennpoBaHMe U NPOTOTUNMPOBAHKE,
nporpammmpoBaHMe, aHaAN3 AaHHbIX, ceTeBas U MHGOPMALMOHHAA 6e30MacHOCTb,
KOMMbIOTEPHbIE CeTU, BNOKYEINH, MCKYCCTBEHHBIN MHTENNEKT, BE6-apXUTEKTYPa,
uccnegoBatesibckme HasbikK, HIM 1 06paboTka n3obpaXkeHuin, onepaLlmMoHHble HaBbIKK 1
T.4.) U MATKUX HABbIKOB (TaM-MEHeAXKMEHT, KPUTUYECKOE U CUCTEMHOE MbILEHUE,
NIMAEPCTBO, KOMMYHUKaLMA, COTPYAHNYECTBO, KOMAHAHasA paboTa U HAaBbIKM yNpaBieHUs
npoekTamu, paboTta c bonbwMMn obbemamm MHPopMaL MK, NPOCTPAHCTBEHHOE MbILLEHNE,
npeacTaBneHne AaHHbIX).

B HacTosAwee Bpema 80 TbicAY AeTel Ha NOCTOAHHOM OCHOBE 3aHMMAIOTCA B JETCKUX
TexHonapkax “KBaHTopnym” B 62 permoHax 1 okosio 600 TbiCiY BOB/IEYEHbI B
obpasoBaTesibHy0 AeATENbHOCTb CETU. B KayecTBe MexaHM3MOB yyeTa SOCTUNKEHUN
yyalmxcs peanmsyeTca cMcTema CopeBHOBATE/IbHbIX 06pa3oBaTe/ibHbIX MepPonpUATUIA
(BbICTABKM, KOHKYPCbI U KOMaHAHbIE COPEBHOBAHMA) C 06paTHOM CBA3bIO ANA
0bpas3oBaTe/ibHbIX OPraHnU3aLUMii 1 ceMeit, HanpaBAEHHbIX Ha NOBbILEHWME MOTUBALUKN AETEN,
BbISIBIEHNE M Pa3BUTUE CNOCOBHOCTEN 1 paHHIO NpodeccUoHanbHYO OpUEHTaLMIO.

- HaumoHanbHbIM NpoekT “O6pasoBaHune” (2019-2024 roabt).

OpHOM 13 rnaBHbIX 3a4a4 HaUWOHa/IbHOTO NpoeKkTa “Obpa3soBaHne” aBnaeTca obecneyeHme
rno6anbHON KOHKYPEHTOCNOCOBHOCTN POCCUMCKOro 0bpa3oBaHmA, BXOXAeHNe Poccuiickol
depepauun B uncao 10 BeayLLMxX cTpaH MMpa NO KayecTsy obLiero o6pa3oBaHus.

[eAatenbHOCTb NPOEKTa B NEPBYIO 04Yepeb Hanpas/AeHa Ha pPeannsaumio cieayrowmx
KNtOYEBbIX HanpaBAEHMWI Pa3BUTUA cUCTEeMbl 06pa3oBaHMA: 06HOBNEHME CoAePKaHUA,
co3aHune HeobxoanMmon coBpeMeHHON MHPPACTPYKTYpPbI, NOLIOTOBKA NPenoAaBaTeIbCkoro
COCTaBa W HenpepbiBHOE NpodeccnoHanbHoe pa3BuThe (0bydyeHne Ha NPOTANKEHUN BCel
¥KU3HM), a TaKKe co3gaHue Hambosiee apPeKTUBHbBIX MEXAaHN3MOB YNPaBAEHUSA
obpasoBaHuem.

Llenn n nHmumatmesl, cBA3aHHble co STEM

depnepanbHbiii NpoeKT "CoBpemeHHas WKona". [laHHblA NPOoeKT HanpasaeH Ha BHeagpeHue
HOBbIX METOA0B 06y4eHNA U BOCNUTaTEIbHOM paboTbl, 06pa3oBaTebHbIX TEXHOIOTUI,
KOTopble obecneynsatoT yyaLimxca 6a30BbIMN HaBbIKaMU M YMEHUAMM, MOBbILLIAIOT UX
y4ebHy0 MOTUBALMIO M BOB/IEYEHHOCTb B 06pa3oBaTe/ibHbIN Npouece (B T.4. B YaCTHOCTH,
PBL, EBL 1 T.4.), a Tak:Ke BHeApeHME HOBOM KoHUenuumn “TexHonornn” B Kayectse
WKoNbHOro npeameTa (2018).

OpueHTaLmMsa HOBOW KOHLLEMNUMM Ha TEXHOIOMMYECKYIO rpamoTHOCTb 21 Beka, UKT,
NPOEKTHbIE U UCCAeA0BaTENbCKME HAaBbIKU, KPUTUYECKOE M TBOPYECKOE MbilAeHMWE,
UMPPOBbIE TEXHONOTMU, AN3AMH U NPOrPAMMMPOBAHUE, a TaKKe NPOoPeCcCUOHaNbHYIO
opueHTaumto (0cobeHHo B KOHTeKcTe pbiHKOB NTI 6yayuiero) umeeT ocoboe 3HayeHMe ans
BHeapeHus STEM-obpasoBaHusa. Mpu Takom nogxoae “TexHonornsa” Kak WKObHbIN
npegMeT CTaHOBUTCA OPraHU3YOLWMM A4POM BXOXKAEHUSA B MUP TEXHOIOTUI, BKAKOYAS
mMmaTepuanbHble, MHGOPMALMOHHbIE, KOMMYHUKALMOHHbIE, KOTHUTUBHbIE U COLMabHbIE



TexHosioruun. bnaroaaps coBepLleHCTBOBaHMIO METOAOB NpenogaBaHus seaylien Gpopmoli
obpasoBaTesibHOM AeATEeNbHOCTM NPU U3y4YeHUN NpeameTHoM obnactn “TexHonorns”
ABNSAETCSA NPOeKTHoe obyyeHue. MpoeKTHan AeATeNIbHOCTb CAYKUT OCHOBOW AN1A MHTEerpaumm
y4ebHbIX NpeaMEeTOB U peasin3yeTcs B Pas3IMYHbIX popmaTtax. B Kaxkgom cybbekte
Poccuintckoit egepaumm nsyyeHune “TexHonormm” Kak WKONbHOro npeameta cTano
BO3MOMHbIM 6/1aro4apsa BbICOKO OCHALLLEHHbIM OPraHU3aLMaM, a TaKXKe AeTCKUM
TexHonapkam “KBaHTopuym”.

TakKe B paMmkax denepasbHOro NPOEKTa B LWKOIAX, PAaCnoOKeHHbIX B CE/IbCKON MECTHOCTU
M Manblx ropogax, cosgaHo 6onee 3 000 LleHTpoB Umdposoro ObpasoBaHus,
€CTeCTBEHHOHAYYHbIX M T'yMaHUTapHbIX “Toyek PocTa” (K 2024 rogy nnaHMpyeTca OTKPbITb
6onee 16 Tbicay). TOYKM pocTa NpM3BaHbI 06ecneyYnTb JOCTYN K Ka4eCTBEHHOMY
06pazoBaHUIo ana GOPMUPOBAHMUA Y LLKOAbHMKOB Hanbonee BOCTpeboBaHHbIX HAaBbIKOB
6yayuiero, cTaTb LLeHTPamMM COBPEMEHHOTO LMPPOBOro, eCTeCTBEHHOHAYYHOIO U
ryMmaHuTapHoro obpasoBaHuA, NPOCTPAHCTBOM A1 BHEAPEHUA HOBOFO KOHTEHTA U
06pa30BaTeIbHbIX TEXHONOTUMN, MEXANCLMNANHAPHbIX 06pa30BaTeIbHbIX MPAKTUK U
MNpobnemHoe Ob6yyeHWe B NpenoaaBaHUM MAaTEMATUKN U MHPOPMATUKM, TEXHONOTUM,
34,0p0BbA M 6Aaronoayyms, a TakxKe BHEKNACCHbIe meponpuaTna STEM.

dPepepanbHbIi NPoeKT “Yecnex Kaxkaoro pebeHka”. [laHHbIM NPOEKT Hanpas/ieH Ha
AOCTUMKEHME Lie/IM HAaUMOHA/IbHOTO NPOEKTa No BOCMUTaHUIO rAPMOHUYHO Pa3BUTOM U
COUMANIbHO OTBETCTBEHHOW JIMYHOCTU B KOHTEKCTE UCTOPUYECKUX, KY/IbTYPHbIX TPAAULUNA,
AYXOBHO-HPABCTBEHHbIX LLeHHOCTEN HapoZoB Poccuiickon Deaepaumm, a TakkKe NPoPbIBHbIX
TEeHAEHUMI B HOBOW TEXHOI0TMYECKOW Napagurme. [aHHbIV NPOEKT peasnsyertca B NePBYIO
ouyepenpb 3a CYET PA3BUTUA PETMOHA/IbHbIX CUCTEM A0MNOJIHUTENLHOTO 06pa3oBaHUA U
BHELKO/IbHOM AeATeNbHOCTM AeTeN, YTO BKAKOUYAET MepPbI NO CO34aHMI0 KOHKYPEHTHOW
cpeAabl U NOBbIWEHMWIO AOCTYNHOCTU U KayecTBa A0NoHUTEbHOro 0bpa3oBaHuUA aeTel.
depepanbHbIii NPOEKT NpeaycMmaTpuBaeT pa3paboTKy MexaHM3MOB paHHel
npodeccMoHaNnbHOM OpUEeHTaL MK AeTeNl, peannsaumio MHAMBMUAYANbHOIO
06pa3oBaTeIbHOro MNiaHa B COOTBETCTBMU C Bbi6paHHbIMK NPOPECCUOHANbHBIMM
KOMMNEeTeHUMAMW B paMKax NpoekToB “bunet B byayuwee” n “Mpoektopusa”, a Takxe
HedOopPMaNbHbIX MPAKTUK, CBA3AHHbIX co STEM, TakMx Kak «YPOKK HacTosalero" U .4,

MpoeKT cnocobCcTBYET CO34aHMIO CETU PErMOHaNbHbIX 06Pa30BaTE/bHbIX LLEHTPOB AN
TanaHTAMBLIX AeTeN, peanusytolme mogenb “Cupunyc” (BKIoYan KPaTKOCPOYHbIe
WMHTEHCUBHbIE NPOEKTHbIE U UCCe0BaTe/IbCKUE NMPOrpamMmMbl Mo HanpasaeHuto “Hayka”) B
Karkaom cybbekTe Poccuitickoit depepaumm. Kpome Toro, npeanonaraercs, YTo TEXHOMapKK
“KBaHTopmnym” NosBATCA B KaXKAOM Hace/IeHHOM MyHKTe YMCNeHHOCTbio 6onee 60 Tbicay
yenosek (Bcero B 2024 roay B Poccuiickon ®eaepaumm byaet 245 AeTCKMX TEXHONAPKOB
“KBaHTopunym”). Pa3BuTuE ANCTAHLUMOHHbIX GOPM AOMNONHUTENLHOrO 06pa3oBaHNs U
peann3auns TakMx NPOEKTOB, Kak “MobunbHbIN KBaHTOpUyMm” (aBTOMOBUAbHasA NaaTdopma
AN1A NpoBeAeHns mactep-kaaccos no 3D-npotoTunuposaHuto, VR-mogenmposaHmio,
pa3paboTKe 6ecnUIOTHbIX IeTaTeIbHbIX annapaTos U T.4. /15 WKOJIbHWUKOB), NO3BOAUT
0xBaTUTb K 2024 roay KayecTBeHHbIM SONOAHUTE/IbHBbIM 06pa3oBaHMEM He MeHee 2
MW/IIMOHOB LIKOJIbHUKOB, B TOM YMC/IE MPOXKMBAIOLLMX B CE/IbCKON MECTHOCTU, HeHONbLUNX
ropoaa u TpyaHoOL0CTYNHble TeppuTopun. Mo pesynbTaTtam peannsaumm degepanbHOro
NnpoeKTa OXBaT AeTeil AoNONAHUTENbHbIM 06pa3oBaHnem aocTurHeT 80% K 2024 roay, B TOM
yncne He meHee 25% petelt 6yayT o6yyaTbCa NO AONONAHUTENbHBIM 06LLE06pa30BaATENBHBIM
NpPoOrpaMmam UHKEeHEePHOro 1 ecTeCTBEHHOHAY4YHOro npopuns.



depepanbHbilt NnpoeKT “Undposan obpasosatenbHan cpeaa”. Llesbto AaHHOIo npoeKkTa
ABnAeTca cosgaHue K 2024 roay coBpemeHHoM 1 besonacHol umdpoBol 06pasoBaTesibHOM
cpeabl, obecneymBatoLLeit BbICOKOKAYeCTBEHHOE U JOCTYNHOEe 06pa3oBaHMe BCEX BUOOB U
ypoBHeli. B uenax obecneyeHuns co3gaHusa cospemeHHomn undposoin obpasoBaTenbHOM
cpeabl NnaHnpyetcsa co3gatb K 2024 roay cetb 13 340 ueHTpoB undpoBoro obpasosaHmsa “IT-
Clube” pna petenll8. “IT Clube” - ato STEM-cpega ana dpopmmnposaHua y pebeHka
COOTBETCTBYHOLWMX MT-HaBbIKOB. [POEKT peannsyeT nonynspHble obpasosaTenbHble
nporpamMmbl, paspaboTaHHble COBMECTHO C MAPTHEPAMM - INAEPAMU PbIHKA U UHAYCTPUN,
ANna aeteit ot 7 Ao 18 net no cneayolmMm HanpasaeHuam: MobunbHasa paspaboTtka (Java,
Android, obpasoBaTtenbHas nporpamma “Samsung IT-school”), nporpammupoBaHme Ha
Python (o6pa3oBaTenibHaa nporpamma «fAHgeKkc./lnuei»)., VR/AR-paspaboTka, Knbepurena
n 6onbwne gaHHble (obpasoBaTenbHasa nporpamma “Kpnbpym”), OCHOBbI aITOPUTMUKM U
norvkn (o6pasosaTesibHan nporpamma «ANropuTMmUKa»), nporpammmnpoBaHme
poboToTexHUKM (Nporpamma “Lego Education”). Mporpammbl 6ecnnatHbl.

CoBmecTHble NPOoeKTbI, cBA3aHHble co STEM (Mpasutenbcteo/busHec/YHusepcuteT), n
Jiydline npakTukmM HedopmanbHOro obpasosaHusa STEM

- HTU nnun HaumoHanbHana TexHosornyeckaa nHnymatmea (2014-2035). HaumMoHanbHas
TEXHOI0TMYeCcKaa MHMLMATMBA - 3TO AOATOCPOYHAA KOMIMJIEKCHAA NPOrpamma,
HanpaB/ieHHas Ha Co34aHue YCNoBUi ansa obecneyeHns NMAepPCTBa POCCUNCKMX KOMNaHUM
Ha HOBbIX BbICOKOTEXHONOMMUYHbIX pbiHKax (EnergyNet, NeuroNet, SafeNet, AeroNet, MariNet,
AutoNet n ap.), KoTopble ByayT onpeaensaTb CTPYKTYPY MUPOBOI SKOHOMUKU B BAMKaLLIKeE
15-20 net. HTU BKAtoyaeT B ceba KOMMIEKC NPOEKTOB M MPOrpaMm, HanpaB/IEHHbIX Ha
MHTerpaymio Poccumn B popmmnpoBaHme CTaHAAPTOB A4 rNobasnbHbIX PbIHKOB Ha byayliee u
NoJsly4eHMe POCCUMCKMMM KOMNAHUAMM Ha STUX PbIHKaX 3HaYMTeNbHOM Aonun. CornacHo
CTpaTtermm Hay4yHo-TEXHUYECKOro pa3suTtua Poccuickon ®epepauymmn, HaunmoHanbHasn
TEXHO/I0rMYeCcKan NMHMLMATMBA A0XKHA CTaTb OAHUM U3 OCHOBHbIX MHCTPYMEHTOB
npeobpasoBaHMa GpyHAAMEHTA/IbHbIX 3HAHWUIM, MOUCKOBbIX U NPUKAAAHbIX UCCIeA0BaHNI B
NPOAYKTbI U YC/IYIK, CNOCOBCTBYOLLME AOCTUKEHWNIO INAEPCTBA POCCUNCKMMM KOMNAHUSAMM
Ha NepCneKTUBHbIX PbIHKaX.

ObpaszoBaTesibHble NPOEKTbI M MPAKTUKM, CBA3aHHble co NTI STEM

OsuxkeHne "Kpyxok HTU" - 310, Cc 04HOW CTOPOHBI, 06LLLEPOCCUIICKOE COOBLLECTBO
9HTY3MaCTOB TEXHO/IOTNIM, OCHOBAHHOE HAa NMPUHLMME FOPU30HTA/IbHBIX CBA3EN MEXK Y
noabMn, naeamm n pecypcamu. C Apyroit CTOPOHbI, OXKMAAETCA, YTO CUCTEMA KPYKKOB
(meTcko-B3poCabIX COOBLLECTB cO3aaTeNel, KoTopble BMecTe ¢ MPOpeCccHoHaNamMm B 3TOM
061aCTN 3aHUMAIOTCA TEKYLLMMM TEXHOJIOTMYECKMMM BbI3OBAMM U MbITAOTCA PeLnTb
TeKylwMe TexHoaormyeckme npobaemol) U MHMKEHEPHbIX BHEKNACCHBIX MEPONPUATUI
NMO3BO/INT WKOJIbHUKAM MPUHMMATL Y4acTUe B PasIMYHbIX NMPOEKTax U MHULUMATMBAX B 3TOW
061aCcTN TEXHUYECKOTo TBOPYECTBa (KOHKYPChI U hecTMBanu KO AM3aliHa), MOAYyUUTb
3KCMepPTHble 3HaHUA 1 A0CTYN K 060pya0BaHUIO B pecypcHbIX LeHTpax (Pab/labbl, AeTcKue
TEXHOMAPKA U T.4,).

Osukerne "Kpyxok HTU" MoKHO paccmaTpmBaTb Kak aHaNor ABUMKEHUA MENKEPOB,
NMOCKOJ/IbKY OHO OCHOBAHO Ha TeX *Ke NPUHLMNAX, TaKMX Kak: ceoboaa, caenali cam,
HenpeaybeKaAeHHOCTb, 06ydYeHue Ha NpaKTUKe 1 T.4. OQHAKO 3TO UCKIOYMUTENbHbIN
obpasoBaTtesibHbIi peHOMEH, KOTOPbIM NPU3BaH CO34aTb IKOCUCTEMY, 0O bEANHAIOLLYHO
3HTY3MaCTOB M co3aaTenell TEXHOIOIMI, KpyMnHble KOMNaHMM, roCyAapCcTBEHHbIe



Kopnopauun n obpasoBaTe/ibHble yupexaeHuns, 0bbeamHaAoLLY0 06pa3oBaHne, HayKy U
TEXHOJIOMMYECKUIM BU3HEC M CO34atoLLY0 BO3MOXKHbIE GOPMaTbl COTPYAHUYECTBA BCEX
y4YacTHUKoB aBuxKeHua "Kpy»kok HTU". Huxe npmeeaeHbl 0CHOBHble 0bpa3oBaTenbHble
MHMUMaTUBLI aBunkeHna “Kpyxkok HTW”: nepBble KOMaHAHbIE MHXXEHEePHblE COPEBHOBAHMA
WwKonbHMKoB U ctyaeHToB NTI Contest, ypok HTU, npoekT “PYKAMMWU” (dbecTnBanu naem u
TEXHONOrni), AKageMns HaCTaBHUKOB MPOEKTOB, NPOEKTHbIE WKOoAbI "MpakTukn byayuiero”

n ap.

KoHKkypc (onnmnuaga) NTI - 3To YHUKaNbHbIN popMaT UHKEHEPHbIX COPEBHOBaHMUIA AA
WKonbHMKoB 8-11 Knaccos (KoHKkypc NTI Junior npoBoantca ana yyawmxcsa 5-7 knaccos), a
TaK¥Ke CTYAEeHTOB BbICINX y4ebHbIX 3aBegeHuni (cneymanbHbin Tpek “HE student”),
HanpaB/IEHHbI HA BbIABNEHNE U NOAAEPHKKY TANIAHT/IMBbLIX AeTel, CNOCOOHbIX pewwaTb
CNOXKHblE MEXANCUMNAMHAPHbIE 3a4a4n. Npobnembl. KOHKYpC opraHn3oBaH A8 Toro,
4TO6bl MOMOYb LUKO/IbHUKAM, MHTEPECYHOLLMMCA UHKEHEPHbIM AEN0M, NOCTYMNUTb B
BeAyLlMe UHKeHePHble By3bl. KOHKypC BK/IlOYaeT B ceba OHNaMH-0TOOPOYHbIN 3Tan, B Xoae
KOTOPOTO Y4aCTHUKM peLuatoT 3a4a4un MHAMBUAYaIbHO, KOMaHAHbIM OHNAH-3Tan u,
HaKOHeL, Bble3gHoN puHan, B XOAE KOTOPOro KOMaHAbl paboTatoT C MHKEHEPHbIM
obopygoBaHMem 1 pa3pabaTbiBalOT MHXKEHEPHbIE PeLEeHNs B NePCNEKTUBHbIX 0bnacTsx.

KoHkypc npoBoantca no 30 obpasoBaTtesibHbIM NPOPUAAM, CBA3AHHbBIM C Pa3BUTUEM PbIHKOB
byayuiero, TakMM Kak “ABTOHOMHbIE TPAHCMOPTHbIE cucTeMbl”, “BosibluMe AaHHbIE U
MalLUMHHOE 0byyeHune”, "UHTennekTyanbHble sHepreTuyeckne cuctemnl"”, "Cuctembl CBA3M U
AVUCTAaHUMOHHOIO 30HAMPOBaHMA 3eman”, "becnnnoTHblie aBMaLMOHHbIE CUCTEMbI",
"MHTennekTyanbHble poboToTexHnyeckne cuctemol”, "MHKeHepHble bMoornyeckue
cuctembl" u gp.

Meponpuatme NTI Lesson - 3To npakTuKa STEM B o61acTn 06pasoBaHus oT HehopMaibHOTo
K dopmasibHOMY,

B KOTOPOM YYaCTBYIOT yuMTeNA, NPOBOAALLME CNeLmabHble YPOKM NpodopueHTaumm and
WKOMbHMKOB 7-11 KiaccoB No HanpasaeHnam HalumMoHanbHOM TEXHOIOMMYECKoi
WHULMATUBbI MO COAEPKAHMIO U METOAMYECKOMY NOCOBUIO ANA yuUTENEn ABUKEHNA
"Kpy*koKk HTU". PaspaboTaHHble yuebHO-MmeToauYeckne maTepmuanbl (MHTEPAKTUBHbIE
NeKumMmn, NpobaemHble M UrpoBble 3a4aHNUSA, OHNANH-NPAKTUKA, GOPMbl 06PATHOM CBA3U U
T.4.), NpeAHasHayeHHble 418 Takux npegmeTos STEM, Kak MaTemaTuKa U MUHPOPMATUKA,
dun3KMKa, TexHonorus, Neorpacduma, GMonorns, XMMmUs; U OXBaTbIBAIOT CAeaytoLme TemMbl U
acneKTbl: HEMPOTEXHOIOTUM, AONO/IHEHHAA PeasbHOCTb, 60NblIME AaHHbIE U MALWMHHOE
obyyeHune, GMHAHCOBbIE TEXHONOMMU, POBOTOTEXHMKA, SHEPreTnKa, becnuaoTHble
TPAHCNOPTHbIE CPeACTBA, KOMMO3UTHbIE MAaTepMasbl, YMHbIA ropoa, a3pOKOCMUYECKue
CUCTEMbI U CNYTHUKKM, IHTEPHET Bellel, reorpaduyeckne NpuoKeHMs KOCMUYECKOM
doTorpadumn, ypbaHucTUYecKmne nccnefoBaHuA, peaakTMpPoBaHWe reHoOMa, KOTHUTUBHbIE
TEXHOJIOTUK, arpobUOTEXHONOTMN, HAHOTEXHONOTUN.

TLM TaK»Ke MOXHO MCMO/1b30BaTb A8 BHEKAACCHbIX Meponpusatiii STEM. Llenb
meponpuatnii "AHTUYPOK" - NOKa3aTb KaxKa0MY LLKOJIbHUKY BaXKHOCTb paboTbl C HOBbIMU
TEXHO/IOTUAMM, OCHOBAHHBIMM Ha FYHOKUX 3HAHMAX B NpeaMeTHbIX 06n1acTax STEM, a Takke
MOTUBMPOBATb U NPUBEYL UX K PELIEHUIO PeasIbHbIX TEXHOOTMYECKMX 3344, YHaCTBYIOLLMUX
B KOHKypce HTW, nomoyb Npruobpectu 1 pa3BuUTb HaBblKK, HEOHXOAMMbIE YTODbI MPOTH BCe
3Tanbl KOHKypca U NobeauTb.



MpoeKTHble WKobl “IMpakTuku byayuwero”. OAHOAHEBHbIE U MHOTOAHEBHbIE XaKaTOHbI, a
TAK)Ke Bble3gHble WKO/bl, FAe NOAPOCTKM NOJIHOCTLIO NOrpyKatoTca B paboTy Hag,
peanbHbIMU 3a4a4aMu, ABAAIOTCA OA4HUMM U3 Hanbonee adpdeKkTUBHbIX PopmaToB
NPOEKTHON AeATenbHOCTU AguKeHmAa "Kpyrkok HTU". Llenbio NpoeKTHOM WKoAbl ABAAETCA
HaNa*kKMBaHME CUCTEMATMYECKOTO TpaHcdepa HOBbIX TEXHOIOTMIA B 06pa3oBaTenbHyto cdhepy
M noaaeprKka ueHHoctel asukeHusa "Kpyxok HTU" B coobuiectse. B pamkax Takux
MepPONPUATUN, KaK XaKaTOHbI U LIKOJbl AU3aMHa, WKOJbHUKW U CTYAEHTbI BOBNEKAIOTCA B
NPOEKTUPOBAHME HOBbIX MPAKTMK ByAyLLErO, CBA3AHHbIX C PELUEHNEM aKTYaIbHbIX BONPOCOB
1 BbI30BOB. K/toUeBbIMM HanpaBAeHUAMM NPOEKTA ABNAIOTCA: AETCKO-B3pOCAas cpesa;
BCECTOPOHHEE PAa3BUTME CUCTEMbI 06PA30BaHNA B permoHe (MoAroToBKa MeCTHbIX
npenogasaTtenei, NPUBAeYEHNE PEFMOHA/IbHbIX YHUBEPCUTETOB, B3aUMOLENCTBME C
perMoHaNnbHbIMKW OTPACAAMM NPOMbILLNIEHHOCTM U BMU3HECca); MeTOAbl MbIWIEHUSA U MATKUE
HaBbIKM (HaBbIKM aHaNn3a cUTyaumu, paboTta ¢ Npobaemoi, AEKOMMNO3MLMA 33434,
AOCTUMKEHME LLe/IN MOCTaHOBKA U KOMaHAHaA paboTa); oTpacneBble 3KcnepTbl
(npepctasutenn poiHkos HTU, cTapTanos 1 KpynHbIX Kopnopauuit).MeToa0n0rMa 0CHoBaHa
Ha HaY4YHO-METOANYECKUX MaTepUuanax n UccnefoBaHUAX B NapTHepcTee ¢ Boiclen WwKonol
3KOHOMMKM, MOCKOBCKMM roCyapCTBEHHbIM NCUXO0rO-NegarorMyeckMm yHUBEPCUTETOM,
NHcTuTyTom LWUnddepca n ap. Npumepammn Hanbonee MHTEPECHbIX MeponpuATuiA “MpakTUKK
6yayuiero” (2019-2020) sasnatotca: dakynbTeTckue “NMpakTnku byayuiero” B pamkax
06pa3oBaTesibHON MHTEHCMBHOW Nporpammbl “OctpoB 10-22” (120 cTyAeHTOB, Yy4aCTHUKOB
KoHKypca HTU n nobeanteneii xakatoHa “MpakTukn byayuwero” paspabotanm NpoeKTbl B
Tpex 061acTax: HEMPOTEXHOIOTUW, SHEPTeTMKA U aHaIU3 CMYTHUKOBbIX CHUMKOB); XaKaToH
“Local Hack Day” (600 WKONbHMKOB U CTYAEHTOB cO Bcel Poccuu, coctosiwume M3 15 KomaHg,
pa3paboTanu peweHnn gns peleHns npobnem, BbiaBaHHbIX Covid-19);

Skolkovo Junior Challenge (MacwTtabHble KOHKYPCbl NPOEKTOB A1A WKO/bHUKOB 8-11
KN1accoB no HanpasaeHuam Energotech, Biomed n Promtech, opraHnsoBaHHble COBMECTHO C
MexayHapoaHoi rumHasmeit "CKoaKoBO", NPOBOAATCA C Le/Ibo Pa3BUTMA Y yYaLLmMxca
nccnenoBaTebCkUX M NpeanpUHMMaTENbCKMX KOMMNETEHLMIN, IMAEPCKUX KayecTs,
NPOAYKTUBHOIO O6LLLEHMSA, HABbIKOB CO34aHMA U MPOABUNKEHUA MEKAUCLMNANHAPHBIX
NpPOEKTOB).

MpoeKkT “PYKAMWU”

3710 cepuA obpasoBaTebHbIX MeponpuaTui asuxkeHuns "Kpyxok HTU" no nonynapusauunu
TEXHUYECKOro TBOPYECTBa cpeaun mosioaeKu. Ero uenob - cosgatb adpdpeKTuBHYtO cpeny ans
Pa3BUTMA NAEN N TaNaHTOB POCCUINCKUX LLKOMbHUKOB M CTyAEHTOB. [POEKT BK/OYaeT B cebn
ABa HanpaBneHus ansa AeTen U NOAPOCTKOB: BcepoccnicKkumii KOHKypc npoektos “PYKAMMW”
n ceputo dectnanei “PYKAMW”.

KoHKypC HanpasaeH Ha BbIABNEHNE NYYLLMX MPAKTUK U TEXHUYECKUX MPOEKTOB AeTel U
Monoaexun. B KOHKypce MOryT MPUHATL y4acTue BCe XenakLwue, HE3aBUCUMO OT BO3pPacTa,
WHAMBUAYAIbHO UK B COCTaBe rpynnbl. [POeKTbl A40/1KHbI ObITb PeannM30BaHbI C
MCMNO/Ib30BaHMEM COBPEMEHHbIX TEXHONOMMI, HbITb NpoTOoTUNAaMM A MVP u
COOTBETCTBOBATb OAHOMY M3 CAeAyOLWMX HanpasaeHuii: buo, TexHonorum, UckyccTeo,
PasBsneyeHun, Caenatb mup nyduwe. PernoHanbHble pectnsanm “PYKAMWU” - aTo
MepOonpUATUA NO NONYAAPU3ALUN COBPEMEHHDBIX TEXHONOTMUIA, UHKEHEPUN, BHEKNACCHbIX
STEM-meponpuaTnin 1 MeKkepCcKUX NPaKTMK B pernoHax. B 2019 roay permoHanbHble
dectmnsanm npownu B 10 ropogax no scen Poccuu; B 2020 roay 3aniaHMpOBaHO
nposeaeHue 15 pernoHanbHbIX dectuBanei. MexayHapoaHoln pectmanb “PYKAMU”



(MockBa) aBnsieTcs ueHTpasabHbIM cObbITUEM M 0bbeaMHAET usobpeTaTeneli, MenKkepos,
9HTY3MACTOB TEXHO/IOTUI U XYAOKHUKOB CO BCErO MMPa, KOTOpble NPeaCTaB/A0T CBOM
NPOeKTbl B 06/1aCTN MHKEHEPUM U TEXHUYECKOTO TBOPYECTBA. B pexnme peanbHOro
BPEeMeHM rocT ¢pecTnBana y4acTBYIOT B MHTEPAKTUBHbIX MacTep-Kaaccax, Xy40KeCTBEHHbIX
neppopmaHcax, a TakxKe B labopaTopHbIx paboTax.

- MpakTnkm STEM-o6pasosaHua “Cupunyc”. ObpasoBaTesibHbIN LLEHTP AA5 TaNaHTIUBbIX
aeten “Cnpuyc” B Coun 6bin co3gaH B 2014 rogy obpasoBatenbHbiM GoHAOM “TanaHT u
ycnex” no nunumatuse MpesnaeHTta Poccninckon ®epepaumm B. MyTnHa. OCHOBHOM LeNblo
LeHTpa ABNAETCA paHHEe BbIAB/IEHME, Pa3BUTME U AaNbHENLWaA NOAAEPKKA O4aPEHHbIX
OeTen, NPoABAAIOLWMX TaNaHTbl B UCKYCCTBE, CNOPTE, HAYKe, @ TaK¥Ke YCNeLHbIX B
WHXXEeHepPHO-TEXHUYECKOM TBOPYECTBE.

Obpa3oBaTenibHble NPakTUKK «Cupuyca», cBaszaHHble ¢ STEM

Okono 30 obpasoBaTesibHbIX NPOrpamm no HanpasneHuto «HayKka» (MaTemaTtuKa, duUsmKa,
MHPOpMaTMKa, XuMuKs, bruonorusa, arpobnonorma n reHeTUKa pacTeHui,

brMomeaMUMHA, KCTApPT B HAayKe», «BBEAEHWE B SKCMEPUMEHT» U APYTMe), a TaKKe
MHoronpodunbHble U NapTHepckue («Mail.ru Group», «Poctenekom», «PocHedTb»,
«Pockocmocy, «CKonkoBo», «AHAeKe» u ap.) ExerogHo B ObpasoBaTe/ibHOM LeHTpe
«Cnpunyc» NpoxoaAT NPOEKTHbIe NPOorpaMmmsbl 401 WKOJbHUKOB 6-11 Knaccos. Mporpammbl
NMPOEKTOB, CBA3aHHbIX ¢ STEM, A4atoT WKOAbHUKAM BO3MOXHOCTb MCMNO/1Ib30BaTb CBOM 3HAHMUA,
HaBbIKM U TBOPYECKUI NOTEHLMAN ANA pelleHNa peasbHbIX 33434 U NpoBeseHns
NPaKTUYECKMUX IKCMIEPUMEHTOB M MPOEKTOB MO LMPOKOMY Kpyry Tem (Kocmoc,
WCKYCCTBEHHbIN MHTENNEKT, NHPOPMALLMOHHbIE TEXHONOTNM, 34,0aBOOXPAHEHNE,
HAHOTEXHO/IOMMW, SNEKTPOHMKA U T. A4.) pa3paboTaH B COTPYAHNYECTBE C KPYMHbIMU
YHMBEPCUTETAMU U KOMMAHUAMM.

MpoeKTHasA Hay4yHO-TEXHUYECKana nporpamma «bosiblune Bbi30BbI». Mporpamma «Bonbluve
BbI30BbI» — CaMasn MacCLUTabHasA eXKeroaHas NPOeKTHAsA NPOrpaMmma A/ POCCUIUCKUX
LUKO/NIbHUKOB, HanpaB/eHHasA Ha NOJIHbIN LUK MHHOBALMOHHOW AeATENbHOCTU NO
NPUOPUTETHBIM HAYYHbIM U TEXHOJIOTMYECKMM HanpaBieHnsaM. B TeyeHune Tpex Hegenb
NporpaMmmbl NPOEKTHbIE KOMaHAbI LKONBbHMKOB 8-10 KNaccoB peLlatoT UHKEHEPHO-
TEXHO/I0TMYeCcKMe 3aa4u, NpeacTaBNeHHble POCCUACKUMU TEXHONOFMYECKMMUN KOMMAHUAMM
W NPeanpUATUAMM, HAYYHO-UCCeL0BATENIbCKMMUN UHCTUTYTaMM U BeAyL UMY
yHuBepcuTeTammn. NOMMMO NPOEKTHON AeATeNbHOCTM, CTYAEHTbI NOCELLAIOT IEKLMUU U
MacTep-KNaccbl BeAYLUMX YHEHbIX U SKCNepPTOB, MPUHUMAIOT B HUX aKTUBHOE yJyacTue u
paboTaloT Ha BbICOKOTEXHONOTMYHOM 060pYyA0BaHUU. HUKe NpuBeaeHbl OCHOBHbIE
HanpasAeHMA NPOEKTOB/UCCNea0BaHNI NPOrpamMmmbl «5oblINE BbI30BbI»: 60NbLUME AaHHbIE,
WCKYCCTBEHHBIN MHTENNEKT, KnbepbesonacHOCTb, aBTOHOMHbIN TPAHCMOPT, COBpeMeHHasnA
SHepreTuKa, yMHbIN ropos, KOCMUYECKME UCCNEA0BAHNA U TEXHOIOTUMN,
CEeNbCKOX03ANCTBEHHAA NPOMbILINEHHOCTb M BUOTEXHOIOMMU, KOTHUTUBHbIE UCCNEA0BAHUSA,
reHeTuKa, NepcoHaAn3MpoBaHHbIe TEXHONOTUN, MeAULMHA, HAHOTEXHOIOTUM, HOBblE
maTtepuanbl.

BcepocCUincKuiA KOHKYPC HayYHO-TEXHUYECKUX NPOEKTOB «Bo/blINe BbI3OBbI».

KOHKypC opraHM3oBaH Kak cneuyanbHoe MeponpuaTie no oTbopy LWKObHUKOB Ha
eeroAHyto nporpammy «Bosbluve BbI30BbI». Kak U B Nporpamme, KOHKYPC MPOXOAMT MO
cneayoLWmMM HanpaBaeHUaM: «bosblime AaHHble», «MCKYCCTBEHHbIN MHTENNEKT,



«ABTOHOMHbIN TPAHCNOPTY», «KOCMUYECKNE NCCe0BaHNA U TEXHONOTUNY,
«HaHOTEeXHOMOMMKU CENbCKOTO X03MCTBa» U Ap. PermoHanbHbIM 3Tan KOHKypca NpoxoauT B
6onee yem 45 permoHax Poccun. @egepauma. LLIKONbHUKKM TaKKe MOryT noaaTthb 3asBAeHue
OHAaMH, eCNU B UX PEFrMOHE HEeT COOTBETCTBYIOLLErO HanpaBs/ieHus.

Ha permoHanbHOM 3Tane NPoOBOAMTCA B3aMMHas 3KCNEPTM3a NPOEKTOB, YTO NO3BONAET
3KcnepTam NO3HAKOMMUTbCA C MPOEKTaMM A PYIMX PETMOHOB U CHOPMMPOBATL IKCNEPTHOE
coobuectBo. OCHOBHAA MAeA KOHKYPCA — MNpUB/EYb PETMOHA/IbHBIX SKCMEPTOB M KOMMAHUK
K paboTe ¢ aeTbMM, 061erYnTb fanbHeNWyo paboTy Haj NPOEKTaMM 3a cyeT
reorpadmyeckoin 6AM30CTU LWKONBbHUKOB U PYKOBOANUTENEN NPOEKTOB, PAaCLUIMPUTL KPyT
napTHepoB, HACTAaBHUKOB W NpenogaBaTesiell KOHKYpPCca U 06pa3oBaTe/IbHbIX MPOrPaMM.

Ewe oanH npumep HepopmanbHbix STEM-npaktuk O6pasoBaTenbHOro LeHTpa «Cnupuyc»
ONA TaNaHTMBbLIX AeTeN — BOJIOHTEPCKUIM NPOEKT WKOJIbHBIX HayYHO-TEXHO/IOFMYECKUX
CTyamuih «YpoKn coBpemeHHocTM»130.

MpoeKT «YPOKN COBPEMEHHOCTM» Hanpas/ieH Ha OpPraHn3aumio COTPYAHNYECTBa,
COBMECTHOW MPOEKTHOM M UCC/IeA0BaTE/IbCKOM AeATe/IbHOCTU LKO/IbHUKOB W Hay4YHbIX
naepoB cTpaHbl, nonynapusauymio naen Ctpatermm Hay4HO-TEXHONOMMYECKOro Pa3BUTUA
Poccuiickoit Pepepaumn. TemaTnyeckas naanTtpa «YpPOKOB COBPEMEHHOCTU» NOCBsALLEHA
pearnpoBaHuto Ha «bonblUME BbI3OBbI» B TaKMX 061aCTsAX, KaK HOBble maTepuasbl, 6bonblume
OaHHble, CCNea0BaHMA KOCMOCA U TEXHOIOMU, CENIbCKOX03AMCTBEHHAA NPOMbILLIEHHOCTb
M BMOTEXHOJIOTUM, COBPEMEHHAA SHEPreTUKa, aBTOHOMHbIN TPAHCMOPT U T. A.

B pamkax NpoekKTa B WKoMaxX GOPMUPYIOTCA HayYHO-TEXHOOTMYECKMe CTyamm. LLIKONbHWUKK
8-10 KnaccoB cTyauit «YPOKMN COBPEMEHHOCTUY YYacTBYIOT B 0daliH- U OHNAMH-BCTpeYax,
ANCKYCCUAX C YYEHbIMU, TEXHOIOTMYECKUMU INAEPAMU U NPEANPUHUMATENSAMM, @ TAKKE
pa3pabaTbiBaloT NPOEKTbI U NPOBOAAT BMECTE C HUMU UCCe0BaHUA. PyKoBOAMTENAMM
CTYAMU, KaK NPaBWO, ABASIOTCA BbIMYCKHUKM OBpasoBaTe/IbHOrO LieHTpa «Cupuycy.

[eaTenbHoCTb CTyAul pasgeneHa Ha Umkabl. LKA anntca yeTbipe Hegenn. Kaxabli mecsy,
YNeHbl/YYaCTHUKM CTYANM 3HAKOMATCA C OLAHUM M3 BEAYLLMX HayYHO-TEXHONOMMYECKMUX
HanpasAEHMWI U PELLAOT 33434y, KOTOPYIO CTaBUT yYeHbl MAN KOMNaHWA, NPeAcTaBAAoLLanN
3TO HanpaesieHue. Bce peleHmns oLeHMBAOTCA SKCNePTHOM rpynnoii 1 AatoT 06paTHYHo CBA3b
y4yacTHMKam npoekTa. CTyanmn OTKPbIBAOTCA B CEHTABPE M 3aKPbIBAlOTCA B Mae. Takum
06pasom, NpoeKT NpoxoanT 9 06pa3oBaTesbHbIX LMKIOB 33 0AMH y4ebHbIi roa,

CTyauun paboTatoT Ha 0OCHOoBE MOZEeNN CMeLLlaHHoro obyyeHna PBL n «nepeBepHyTbIN Knacey,
ncnonb3ya oHnaH-nnatpopmy131, cepsuc «OHNalH-Kypcbl Obpa3oBaTeNbHOro LEeHTpa
«CUpUYC» 1 COLMabHYIO CETb «BKOHTAKTE» KaK NMPOCTPaHCTBO B3aMMOAENCTBUA BCeX
YYaCTHMKOB MpPOEKTa.

B 2019 roay B npoekTe npuHanu ydactme 80 cTyamin B 33 pernoHax Poccnn. YyacTHUKM
pewnnu 3agady ot AHgeKca, pa3paboTanu HoBble HaBbIKW A/1 FON0COBOIO NOMOLLHWKA
«Anuca». lna «Pockocmoca» COTpyAHMKN CTyAuMM pa3paboTanu nporpammy, Kotopas
aBTOMaTUYeCcKM NpusAsbiBaeT poTorpadum, caenarHHble ¢ MKC, K onpeaeneHHoMy
reorpadmyeckomy painoHy. TaKkKe yCOBepLLIEHCTBOBAIN METOANKY OLEHKM PAaCTBOPUMOCTH



rPaHy/IMPOBaHHbIX YyAobpeHuit ana komnaHum «PocArpo». «KAMA3» npeanoxun
pa3paboTaTb Nporpammy c60pKM COBPEMEHHOFO aBTOMOOUASA.

TaK»Ke permoHasnbHble LeHTPbl 06pa3oBaHMA TanaHTNIMBbIX AETEN, peasmsylolme Moaenb
«Cupuyc», Takue Kak «LLaru K ycnexy» (PoctoB-Ha-[loHy), «30/10TOe ceYEeHnEe»
(EkaTepuHbypr), «Akagemusa TanaHToB» (CaHKT-MeTepbypr), «KazaHCKUI OTKPbLITbIN
yHUuBepcuTeT TanaHTos 2.0» (KasaHb) 1 T. 4. pa3pabaTbiBaloT U PeanmnsyroT NPOEKTHbIE U
nccnenoBaTeNbckne obpasoBaTesibHble NPOrpammbl U HepopmaabHblie STEM-meponpuatusa
(neTHue narepsn, xakaTOHbI, MPOEKTHbIE CECCUM U T. A.) B COTPYAHNYECTBE C YHUBEPCUTETAMM
N perMoHanbHbIMKU oTpacaammu/6rsHecom.

Bcepoccuiickunin oHnaliH-06pa3oBaTeibHbIN NPOEKT «LindpoBon ypok» — npumep
ycnewHsbix npoekToB STEM-06pa3soBaHus «OoT HedbopmasbHOIo K GopmanbHOMY»,
peannsyembix B pamkax HaumoHanbHoM nporpammsl «LndppoBas skoHoMUKa Poccuiickoi
Pepepaunmn», begepanbHoro npoekta «Kaapbl ans uMPpPoBoit SKOHOMUKU»140.

«LndpoBoit ypoK» — OHNANH-KypC A1 WKOAbHMKOB 1-11 Knaccos, MHNLUMMPOBAHHbIN
MuHKucTepcTBoM 06pasoBaHunsa, MuHkomcesasmn Poccum n AHO «LndpoBan sKoHOMUKa» u
pa3paboTaHHbI COBMECTHO C BEAYLLMMU TEXHONOIMYECKUMMM KOMNAHMUAMM, TAKMMM KaK
«Mail.ru group», «CbepbaHk», «1C», «JlabopaTtopua Kacnepckoro», « AHAEKCY, a TaKKe
obpasoBaTesibHble oHNaH-NAaThopMbl «KoaBapac» N «ANropuTmuka. MNpoekT
MHUUMMpoBaH B 2016 roay Kak pOCCUNCKMIA aHaNor rnobanbHOro ABuxKeHua «Hac koga».

C 2019 roga npoeKT, NpM3BaHHbI BAOXHOBUTbL STEM-anaepos byayliero, npegnonaraer
03HaKOMJIEHWE LWKO/IbHUKOB C HamnpaBAeHMAMM Pa3BUTMA LUPPOBO SKOHOMMKM
(supeonekumm, BebuHapol gns npenogasatenei, yuebHo-meTognmyeckme matepuanbl) U Ux
BOBJ/IEYEHME B NMPAKTUYECKYIO AeATENbHOCTb (reMMnduKaLma, oHNaNH-cUMynsTopbl And 3
rpynnbl WKoAbHUKOB: 1-4, 5-7 1 8-11 Knaccbl) B pa3pese peasbHbix 33434 B 061acTu
NpPOrpaMmmMpoBaHna, 6ONbLLIMX AAHHBIX, CETEBLIX U 061aUYHbIX TEXHONOMMA, MCKYCCTBEHHOTO
WHTEeNNeKTa, NepCoHaNbHbIX MOMOLLHNKOB, LndppoBoi 6e3onacHoCT U T.4. O6bIYHO Ha
Ka*KAOM ypoKe 3ageicTsoBaHbl 0T 1 500 000 no 3 500 000 LWKOAbHUKOB.

STEM-LeHTpbl Bcepoccuiickoro pectnana Hayku 0+. B 2015 roay KomnaHua Intel n
Bcepoccuiicknin pectmBanb Hayku 0+ 06bABMAN O PErMOHaNbHOM PaclIMpPEHUN COBMECTHOIO
NPOEKTa € y4acTUeM NPOMbILLNEHHbIX NAPTHEPOB NO CO34aHUI0 LLEeHTPOB Hay4YHO-
TEXHONOMMYECKOM AeATENbHOCTU A1 WKONbHUKOB. K Tomy BpemeHn B Mockee, MOCKOBCKOWM
obnactu u MpusosKcKom dpeaepanbHOM OKpyre cyLecTBoBano okoso 155 STEM-ueHTpos.
MpoeKT STEM-LeHTpbl OPUEHTUPOBAH Ha NPUBJIEYEHNE NHTEPECA CTYAEHTOB K UHXKEHEepHO-
TEXHUYECKMM CNEeLNanbHOCTAM, PaHHIOK NPOodOpPUEHTALMIO U HanpaB/ieH Ha BOCNUTaHUe
HOBOTrO MOKOJIeHNA n3obpeTtaTtenei, HOBAaTOPOB U NpeaNpPUHUMaTENel, paboTatloWwmx Hag,
BbICOKOTEXHONOMMYHbBIMU NPOEKTaMMU.

STEM-ueHTpbl Bcepoccuitckoro ¢pectmans Haykm 0+ — ceTb Hay4yHO-UCCeA0BaTENbCKUX U
WHXeHepHbIX labopaTopuii, obecneumBatoLmnX HAYUHYH0, TEXHUYECKYIO U UHKEHEPHYIO
CoCTaB/AOLWME BO BHEy4YebHOM geaTenbHOCTU. JlTabopatopun peanunsyroT obpasoBaTesbHble
NporpaMmbl, OCHOBaHHble Ha MPOEKTHOM 0ByYeHMM U B3aUMOAENCTBUMN C MPOMbILLIEHHbIMM
napTHepamu NOCPeACcTBOM CETEBbIX CCNeA0BaTENbCKUX NPOEKTOB, KOHKYPCOB N KOHKYPCOB,
NPOEKTHbIX Narepen 1 NeTHUX LLKOJ, TakMx Kak Junior Skills Challenges, FIRST (FLL-Junior, FLL,
FTC), «YueHble byaywee», «banTtuiickuit SEF», «NRJ narepb», «<HAHO narepb»,
«CmapTkemn», «Pocatomkemn» n ap.



YyacTHUKaMM NPOEeKTa ABAAIOTCA By3bl, Hay4Hble abopaTopum, LEHTPbI 4ONOJAHUTENBHOTO
0bpasoBaHUA AETEN, LWKOJIbl, COOTBETCTBYIOWME CEAYIOLNM KPUTEPUSM:
obpasoBaTte/ibHble Nporpammbl B 06,1aCT eCTeCTBEHHbIX HaYK, TEXHO/IOTUN,
NPoOrpamMmmmpoBaHmA Uan poboTOTEXHMKKN AR WKOAbHUKOB 7-11 KNaccos; cnewmanmncTsl,
MMEIOLLLME HAYYHbIN NN TEXHUYECKMI ONbIT, FOTOBbIE PYKOBOAUTL MPOEKTHOM
OeATeNbHOCTbIO AeTel; Heobxoanumoe 060pya0BaHUE; MOTUBALMOHHbIE NPOrpaMMbl A8
noaAeprKaHusa MHTepeca K Hay4yHO-UCCNea0BaTeNbCKOM U MHIKEHEPHOM AeATeNIbHOCTU U T.4.

Mo ntoram 2019 roga B Poccum peiicteyet 226 STEM-ueHTpoB B 40 pernoHax. B STEM-
LeHTpax npowan obydyeHme 17 Tbicay WKoAbHMKOB 7-11 KnaccoBs. LUKONbHUKM npoLwunm
0byueHune no bonee yem 200 o6pasoBaTeibHbIM NpOrpammam. BoinosHeHo 750 npoekKTos,
287 13 HUx Bblnn NpeacTaBAeHbl HAa Pa3NYHbIX KOHEPEHUMAX U KOHKYpPCax.

Skolkovo MAKERspace STEM-o6pa3oBaTenbHbIl LeHTP AN WKOAbHUKOB OTKPbIT B 2017
roAy Kak coBmecTHbIn npoekT LEGO Education, TexHonapKka « CKO/IKOBO», @ TaKXKe KOMMaHui
JIMHTEX, TETRIX 1 CTaHaapT-21, 6330Bbli1 3/1EMEHT KOMIMIEKCHbIX NPOrPamMmm HenpepbIBHOro
0byYeHuUs ByayLMX MHKEHEPOB U UcCneaoBaTeNnen (AeTCKUIM cag — WKONA). — YHUBEPCUTET —
MPOMbILLIEHHOCTb/BU3HEC). B LieHTpe ydalmeca MAaaWnx U cpeaHMX K1accos U3ydatoT
WHXEeHEepPHbIe U MIHGOPMALMOHHbBIE TEXHONOTUKN: BNOKYEH, MUHTEPHET BeLLein, MOBUAbHYIO
PO6OTOTEXHUKY M Ap. 334343 LeHTpa — Pa3BUBaATb MHTEPEC AETelN K HAYYHO-TEXHUYECKOMY
TBOPYECTBY, POOOTOTEXHUKE U MHHOPMALMOHHBIM TexHooruam. ObyyeHne B STEM-ueHTpe
Cronkoso MAKERspace ocywiecteaseTcs Ha 6ase poboTU3NpoBaHHbIX 06pa30BaTEbHbIX
peweHunit Lego Education, TETRIX n SKART 10T, KoTopble MCNOAL3YIOTCA B NpoLecce
npodeccnoHanbHON NOAFOTOBKM MO ANCUUNANHE « UHKEHEP-MPOEKTUPOBLLUK CUCTEM
NHTepHeTa Belwein». B KOMNAEKT BXOAUT y4ebHO-MeToaNYECKN 0ByYatoLLmii Moay b,
PACCYMTAHHbIN Ha 72 Yaca; YyHUBEPCAbHbIN MAKeTHbIN cTeHA, «YMHbIM [lom JS», Habop ana
nuccnenoBaHus Helipo-6uocurHanos Bitronics LAB, a Tak:ke Habop Lego EV3 ¢ gatumkamu
SmartBRICKS.

Robooky: Mporpammbl STEM-MHKeHepHOro TBopyecTsa Ans AeTeit. XopoLmm NpumMepom
HedopmanbHoro STEM-06pa3oBaHua ABAAETCA MeXKayHapoaHan ceTb (Poccus, ctpaHbl CH,
CLUA) wKon poboTOTEXHUKU U MHXKeHepumn «Robooky», HacuuTbiBatowas 35
ob6pasoBaTeibHbIX LLeHTPoB, 60nee 11 000 cTyaeHTOB/BbINYCKHUKOB Kypcos 1 130
nobeguteneit mexxayHapoaHbix STEM-KoHKypcoB. Muccus «Robooky» — nomoub
LWKONbHWMKaM oT 5 fo 16 net onpeaennTsca ¢ byayluen npodeccueit (3HaKOMCTBO C
«npodeccnamm 3aBTPaLLIHEro AHA»), Pa3BUTb HaBbIKM NPEANPUHUMATENBCKOM AeATENbHOCTU
N UHXEHePHOro/NpoeKTHOro MbllwieHus. Nporpamma nH>keHepHoro TBopyecTsa STEM
coctouT u3 13 moaynen, Kaxagble ABa MmecsAla pebeHOK M3yYyaeT HOBYIO NPEAMETHYIO
061acTb M Npodeccuto: a3POKOCMUYECKYIO TEXHUKY, MPaxKaaHCKOe CTPOUTENBLCTBO,
poboToTexHUKy Lego WeDo 1 Mindstorms, nporpammupoBaHuMe C HyAs, MOPCKYIO
WHXKEHEePUHO, MPOMBILLIEHHYIO UHXXEHEPUIO, SKOIOTMYECKYIO MHXKEHEePUIO, OCHOBbLI Arduino
nT. A

UHauBmnayanbHble U rpynnoBble 3aHATUA NPOBOAATCA O4MH pa3 B HeL4eNlo Ha OCHOBe
NUrpoBOro U NPOEKTHOIo O6y‘-|€HMﬂ C MCMO/Ib30BaHNEM COOBCTBEHHOW 0Hl'|a|7|H-ﬂf|aTd)0prl n



ABTOPCKUX y4eOHO-METOAMUYECKUX MATEPUANOB, A TaKKE BKIKOYAOT IKCKYpcumn B IT-
KOMMaHWK, y4acTme AeTeit B 0IMMMNnaLax no NPporpamMmmMmnpOBaHUIO U UHKEHEPHOMY Aeny.

Robooky coBmecTtHO ¢ gpyrumn STEM-LEeHTpaMKM opraHM3yeT exkerogHble BcemupHble
copeBHOBaHus Robooky no nHxeHepHoMy Aeny M poboToTEXHUKE Ans geteit oT 5 go 16 ner.
B pamkax onmmnunagbl npeaycMoTpeHbl TakMe copeBHOBaHMSA, Kak: MiniCup Goldberg,
copeBHOBaHUA ¢ pobotamu Lego EV3 n Wedo 2.0, a Takke TBOpYeCKasa HOMUHaUMA
«MeaunuunHa ana naaHeTbI».

- MpakTtnka popmanbHoro STEM-o6pasoBaHuMaA B Poccum: Ha npumepe YaCTHOM LIKObI
«XopoweBcKaa WwKona»1l46. C momeHTa 0CHOBaHMA WKonbl B 2017 rogy Hay4dyHoe
obpasoBaHMe B «XOPOLLKO/Ee» OCHOBAHO Ha KoHuenuun STEM-o6pa3oBaHus, KoTopas
npeanonaraeT NPOEKTHYIO MHTErPaLMIO HayKM U TeXHONOTMI. CTyaeHYeCcKMe NPOEeKTbI
(npoekTHbIE, McCneaoBaTeIbCKME, 1abOPATOPHbBIE) UTPAIOT BeAYLLYHO PO/b B
obpasoBaTeibHOM Npouecce, reHepupya MHGOPMaLMIO U 3aKpenisa Heobxoanumble
TeopeTnyeckmne 3HaHmA. MNpaKTMyeckne 3agayum NO3BONAOT BKAKOYATb HaBblkM 21 Beka
HenocpeaCcTBEHHO B NpoLLecc nsyyveHunsa npegmeta. ObpasoBaTenbHbIl NpoLecc
dUKcMpyeTca, OUuEeHUBAETCA M NOAAEPKMBAETCA LMDPOBOM cpeaoit U uMdppoBbIMMK
WHCTPYMEHTaMMU.

Llenb ectecTBEHHOHAY4YHOro 06pa3oBaHUA XOPOLLIKO/Ibl — pa3BUTUE CNOCOHBHOCTU
CaMOCTOATE/IbHO peLLaTh Pa3/INYHbIE KU3HEHHbIE 33/1a4M B COBPEMEHHOM, BbICTPO
MEHAIOLWEMCA, BbICOKOTEXHO/IOTMYHOM MMUPE HA OCHOBE MCCeA0BaTE/IbCKOrO KOHTEKCTA,
npoekTHoro noaxoaa; Hasbiku 21 Beka (4K); BhageHne 3HaHUSMM W HaBbIKM HAaYy4YHOTO
npouecca.

Knactep Hay4yHoro o6pasoBaHma XOPOLLKObI BKAOYAET B ceba PpuUsnKy, xsummto, buonoruto,
¢dusmueckyto reorpaduio/Haykm o 3emse 1 acTPoOHOMMIO. LLIKONbHWMKK 5-9 KNaccoB naydatot
€CTeCcTBEHHbIE HAYKN B paMKax MHTErpupoBaHHOM NpeameTHOM 061acTn «EcTeCcTBO3HaHME»
(4-6 yacoB B Heaento Ha labopaTopHble paboTbl M 1 yac Ha MHAMBUAYANbHYO paboTy),
yyacTBys B 1abOPaTOPHbIX PaboTax c 3/1eMeHTaMM UCCIEA0BAHUSA, Yacax CaMOMNOATOTOBKH,
NpoeKTHas paboTa, AeMo-NeKUNK, ANCKYCCUMM NOA PYKOBOACTBOM NpenoaaBaTtens
(obcykaeHne pesynbTaToB NPaKTUYECKOW paboTbl B 60NbWKX rpynnax), NeKumm
npeacTaBuUTeNein BbICOKOTEXHOIOMMYHOIO BU3HECA U MPOMBILLIIEHHOCTU, XaKaToHbI (1-2
AHEBHbIE NPOEKTHbIE CECCUM); MONEBbIE MPAKTUKM U SKCKYPCUN; KOHEpeHLUN,
NPe3eHTaLMM 1 3aLLMTbI MTPOEKTOB.

PacnpeneneHue Tem v pasfaesioB Mo rogam obyyeHus cienyeT I0rMKe MexXnpeameTHbIX
CBA3EW, Ha KOTOPbIX CTPOUTCS M3yYeHNe ecTeCTBO3HAHUSA B LLe/IoM. B 7-8 Kiaccax Kaxkabii 13
€CTecTBEHHOHaYYHbIX NPeaMeToB n3yyaeTcsa B popmare yuyebHbIX 2-3-HeaebHbIX Moy e,
npeanosaratowmx n3yyeHme ogHoro npeameta. MocnenoBaTeIbHOCTb NPEAMETOB B
TeyeHue roga BbICTPOEHa B JIOTUKE MeXNPegMEeTHbIX CBA3eN (Mpumep: nepes usydeHmem
Tembl «ATMOCdepa» no reorpadun yyawmecs 7 K1accos B TeyeHue 2 HegeNb 3aHNMALoTCA
dU3MKOW, 0OCBanBas NOHATUA: apXMMeL0Ba CUIa, aTMOCchepPHOe AaBneHue, Ten1oBas
pacwmnpeHne, KOHBeKLUMA).

Kypcbl ecTecTBO3HaHMA B 334a4ax MOTUBUPYIOT AeTel pellaTb peasibHble MPakTUYecKue
BOMPOCHI, BbINO/HATL N1abopaTopHble PaboTbl U NPOEKTbl B He6obWMX rpynnax (2-4
yenoBeKa). OHM TaKKe NPOEKTUPYIOT M pa3pabaTbiBaloT 060pyA0BaHUE U YCTAHOBKMY,
NAaHUPYIOT U NPOBOAAT UCCAEA0BaHMA U COCTABAAIOT UHANBUAYAbHbIE OTYETDI.



Ncnonb3yoTca TpM MeToda OLEHNBaHUSA: onepaTUBHan obpaTHasa CBs3b, KAYECTBEHHAn
dopmuMpytoLLLas OLEHKa KaXKaoM BbIMOJIHEHHOW NPaKTUYECcKon paboTbl U KpUTepUanbHoe
oLeHMBaHWe (6annuHr) no pesynbratam UTorosoi pabotbl. OcHoBHOM GOPMOI OLEHMBaAHMUA
aBnseTca GopmaTMBHOE OLLEEHUBAHME: yYallMecs Noy4atoT 3a4aHMA He Ha NPOBEPKY
Ha/INuYMA 3HAHUI U YMEHUN, a Ha nx ¢opmmpoBaHmne. OcHoBHOM dopmoii pesyibTaTta
ABAAETCA oT4YeT 0 labopaTopHOMN paboTe, KOTOPbLIN ABASETCA NPEAMETOM KaYeCTBEHHOM
OLLeHKM (0B6paTHOM CBA3M), MOCKONbKY NO3BOIAET OLLEHUTb 3HAHUS U MOHUMaHNE
M3yyaemoro npeameTa, a TakKe NpPoaeMOHCTPUPOBaAHHbIE XapA-CKUANbI U CODT-CKUNDI.

MpenoaasaTenn XopoLLKobl coyeTatoT B cebe GyHKLUMM Negarora-KoopamHaTopa
rpynnosoi paboTbl, aKcnepTa, oueHMBaoWero paboTy y4aLMXcs B COOTBETCTBMM C CUCTEMON
KpUTEpMeB, y4eHOro 1 neaarorMyeckoro auMsaiHepa — NpenoaaBatenn CaMoCTOATeIbHO U C
y4yactmem npodeccMoHanoB pasBMBatoT Bce NpenogasaHue/obyyeHme. matepuansi,
MPOEKTHbIE 3a4aHnA, TECTbl M PYBPUKM 417 OLEHMBAHWUA.

Ocobyto ponb UrpaeT cnewumanbHO co3gaHHan obpasoBaTesibHanA cpesa. B wKone HeT
pasgeneHua Ha KabnHeTbl Xumumn, dusnkn n buonorumn. Umeetcsa 4 601bLLMX
cneunanmnsnpoBaHHbIX NpocTpaHcTea: 1) Mera/lab (900 m2) ocHalleH Bcem HeobxoaAnMbIM
0bopyaoBaHMEM A1a NpoBeAeHUA NabopaToOPHbIX UCCAeL0BaHMUMI, FPYNNOBbIX 0BCYXKAEHUN,
y4yebHoi paboTbl Hag NPOEKTaMM B MUHU-TPYNMNAX, a TaKXKe NpoBeAeHMUA IeKUMN,
npeseHTaunin, KoHbepeHUM, NpocmoTpa Buaeo B 360°. °; 2) dkcnepmumeHTapuii (250 m2)
Nno3BOJIAET NPOBOAMUTb NPAKTMUECKME PAaboTbl, NPOEKTUPOBATb PA3/INYHbIE YCTPOUCTBA U
npoBoAuTb AeMoHcTpaumn; 3) ®ab/1ab (300 m2) — HacTosLLee paboyee mecTo Ans N0boro
NCCNe0BaTeIbCKOro/MHKMHUPUHIOBOTO NPoeKTa; 4) JlabopaTopus pobOTOTEXHUKHU U
MWKPO3NEKTPOHUKM (180 m2).

Mporpammbl M Kypcbl NOAFOTOBKM yunTenen STEM.

PaccMoTpeHHble HaUMOHa/bHbIE NOMUTUKU U MHULMATMBbLI B 061acTu STEM, coBMecCTHble
NPOEKTbI WKOJ1 U YHUBEPCUTETOB B 061acTU HepopmManbHoro obpasosaHus STEM, a Takke
YacTHble cnyvyan HepopmanbHbix U dopmanbHbix STEM-npakTuk B Poccum TpebytoT HOBbIX
TMMNOB NPEnoAaBaHMA eCTECTBEHHbIX HayK, TEXHO/IOTUIM, MaTeEMATUKN, HaYaNbHOIO U
A0NosHUTeNbHOro obpasoBaHus. Takme npenogasateny STEM gonxHbl 6bITb OCBELOMEHDI
06 06y4YeHUN Ha OCHOBE MPOEKTOB, 06YYEHUN Ha OCHOBE 3aNpPOCOB, METOA40N0TUAX
reutMmpuKaumm, UMeTb ONbIT Pa3paboTKN MHTErPUPOBAHHbIX y4ebHbIX nporpamm STEM,
BOBJIEKATb YYaLLMXCA B peasibHble NCCNeA0BaHNA U UHXKEHEPHbIE MPOEKTbI B KOHTEKCTAX,
KOTOPbIE YCTaHAB/IMBAIOT CBA3U MEXAY LIKOM0MN, CO0bL,EecTBOM, MPOMbILLIEHHOCTLIO U T. 4.
OHMU TaK¥Ke AOJIKHbI YMETb UrPaTb POJib AM3aNHEPOB Yy4eOHbIX MAaTEPUAIOB, MEHEAKEPOB
o0bpasoBaTesibHbIX MPOEKTOB, AM3alNHEPOB KIACCHbIX UIP, KOOPAMHATOPOB rPyMMnbl, a TaKKe
TpeHepoB No COPT-CKUANAM.

Cuctema HenpepbiBHOro 0byyeHnsa STEM-npenogasatenei B Poccum ewe He chopmmrpoBaHa.
Tem He MeHee, CyLLEeCTBYeT pag, yCneLWHbIX NPaKTUK B 3TOM 061acTu, Taknx Kak MOOK,
NNETHWE WKOJbl U MarmcTepckmne Nporpammei.

AKagemus HacTaBHUKOB nNpoekTa HTU «Kpy*KKOBCKOe ABUKEHME» — COBMECTHbIM NPOEKT
doHaa «CKONKOBOY», AreHTCTBA CTPATErMYeCcKnX MHNUMATMB, OTKPLITOro YHMBEpCUTETa
«Cronkoso» (ONYC) u paboueit rpynnbl HTU «Accoumauma «Kpyskok». Llenb npoekta —
CO34aHMe cMCTeMbl MaccoBoro obyyeHusa u cepTudUKaLMm HacTaBHMKOB NpoekTa/MN00. Aaa
3TOro CO34al0TCA OHAANH-KYPCbl M NPOBOAATCA OYHbIE MHTEHCUBHbIE Kypcbl «LLIKOAbI



HACTaBHMKOB» ANA NOATOTOBKU MEHeAKEePOB M HAaCTaBHUKOB NMPOEKTHOIo 0byyeHus. Takke
NAaHUPYETCA CO34aTb K MEHTOPCKYIO BUPKY» — MPOCTPAHCTBO A1 TPYA0YCTPOCTBa
HACTaBHMKOB /1A WKOJIbHbIX U CTYAEHYECKMX MPOEKTOB M KOMaHZ,

OHnaiH-Kkypc «Kak cTaTb HACTaBHUKOM MPOEKTHOTO 06y4eHUA» Ha OHNANH-
obpasoBaTenbHOM nhatdopme «JleKTopnym» — 310 AByxmecadHbii MOOK no opraHusaumum
BHEK/1ACCHOM NpoeKTHOoM aeatenbHocTh 1 MO0 B WKonax, paboTe co CTyAeHYeCKMMHU
NPOEKTHBbIMW KOMAHAAMM, YNPABAEHUIO NPOEKTaMM B 06pa3oBaHNN AN TEX, KTO KOTopble
naaHWpYHT ydacTBoBaThb B LLIKosie MeHTOopoB oT Project Mentors Academy, a Takxke ana
WKONbHbIX yYUTeei, Nearoros U TPEHEPOB AOMNONHUTENbHOTO 06Pa30BaHUsA, ToOTOPOB
Quantorium, meHeakepoB npoekTos ®ab/lab n T.4.

OHnaiH-Kkypc «JlekTopuym: OT XaKaToHa K MPOEKTHOM LLKOAE» COCTOUT U3 Tpex Moaynen,
NOCBALWEHHbIX pa3HbIM popmaTam 06pa3oBaTE/IbHbIX MHTEHCUBOB: MHMKEHEPHbIM
COpPEBHOBAHMUAM, XaKaTOHaM M NPOEKTHbIM LLKOAaM. B Ka)kaom moayne paccmaTpmBatoTcs
ocobeHHOCTM dopmaTa, opraHu3aLmm y4ebHOro NPOoLLEeCcca, a TakKe KOHKPETHbIE HaBbIKK U1
06s3aHHOCTM HacTaBHKUKa N0O0.

Maructepckasa nporpamma MOCKOBCKOIO ropoACcKoro yHusepcuTeta «lpenogasaHue
du3unKkn n STEM-obpasoBaHua» npeaHasHayeHa aas NoAroToBKN byaywmnx yuntenemn
€CTeCTBEHHbIX M TEXHUYECKUX HAYK. BbINYCKHUKM NpOrpammbl pa3BMBatoT HeEObxoamMmble
npo¢deccnoHasibHble HaBbIKU A5 PELLEHUA COXKHON NeaarorMyeckomn 3agaum no
nPUoBbLLEHNIO K MHXKeHepHON npodeccuu. MNpenogasatesib eCTECTBEHHbIX U MHKEHEPHbIX
HayK NOMMMO BNaLEeHUA COBPEMEHHbIMU 06Pa30BaTebHbIMUW TEXHONOTUAMM 06NaaaeT
WHXXEHEPHbIMM KOMNETEHLMAMM, NPeXae BCEro YyMeHMeM NNaHUPOBaATb U Peann3oBbiBaTb
C/NIOXKHblEe NPOEKTbI.

ObpaszoBaTesibHbIM NPOLLECC OCHOBAH Ha PeLUeHMM NPaKTUYECKUX 3a4ad. Jlekumnu
3aMEHAIOTCA TPEHUHIaMM, 1abopaTopHbIMKM paboTamm U NeJarorMyeckom NPaKkTMKon. Yactb
nporpammbl peannsyetcsa B popmaTte MacTep-K1accoB U Nesarormyeckmx MacTep-Kaaccos, B
TOM YMC/Ie Ha NNOLWAAKaX MHHOBALMOHHbBIX 06pa30BaTeIbHbIX OpraHM3aL it (TEXHOMapKK
KypuaToBcKkoro nHctutyta n MY, Xopowkona n wkona Ne 1799). HayyHo-
nccneposaTenibCKan pabota marucTpaHTa OpMeHTUPOBaAHa Ha pa3paboTKy yyebHo-
MeTOANYECKUX MaTePUANOB.

YyebHblI NnaH coCTOUT U3 YeTblpex mogynen: 1. UccnepoBatenbCkuini moaynb. B sTom
MoJaye CTyAeHTbl NPOBOAAT UCCNEA0BAHNA U NULWYT MarncTepcKyto gucceptauuio. 2.
Mogynb «ObpasoBaHMe W NCUXONOTUAY, B KOTOPOM MArMCTPaHTbl y4aTcs NOHMMaTb U
MCMO/1b30BaTb BO3PACTHble 0COHEHHOCTU pebeHKa M 3aKOHOMEPHOCTU CUTYaLMIA
neaarorMyeckoro B3aMmoaencrems pebeHKka u B3pocsioro. 3. Metoauyeckumii moaynb. B
3TOM MOZy/e NMPOUCXOANT Pa3BUTME COBPEMEHHbIX 0BPa3oBaTe/IbHbIX TEXHOIOTUIA U
NnoAxo40B Ha maTepunane GpU3NKKU, TEXHUKKN, NHPOPMaTUKK. 4. TEXHONOTMUYECKUI Moay b
npeanonaraer usyyeHne obpasoBaTesibHON POHOTOTEXHNKM, SNEKTPOHUKN U
NpPOrpaMmmMpPOBaHUA Ha YPOKaxX TEXHONOTUW, MHPOPMATUKM U peannsaumio
A0NOoNHUTENbHbIX 06pa30BaTe IbHbIX NPOrpaMm (BHEKNACCHbIX 3aHATUI).



STEM-OBPA30OBAHWE B KASAXCTAHE
MNonutnka STEM-o6pasoBaHua B KaszaxctaHe

AKTMBHOE pa3Butne STEM-obpasoBaHuMa Havanocb 1 B KasaxcraHe. MNoarsep:kageHMem sTomy
ABnseTcs 0603HaYeHHbIM Nepexos Ha 0OGHOBAEHHOE coAepKaHMe LWKObHOro 0b6pasoBaHmA
B pamKax STEM B pamkax [ocyaapCTBEHHOM NporpamMmmbl pa3BuTMA 06pa3oBaHMA U HAYKM Ha
2016-2019 rogpbl. Ana peanmsaymm HoBo 06pa3oBaTeIbHOMN NONUTUKM NAAHUPYETCS
BK/IIOUYUTL B y4ebHble nporpaMmmbl 3nemeHTbl STEM, HanpasieHHble Ha pa3BUTUE HOBbIX
TEXHONOMNIA, HAYYHbIX MHHOBALUMI U MaTeMaTUYECKOro MOAENNPOBAHUA. B
naaHaxpean3oBaThb:

HOBbIM MEXANCUMMNMHAPHLIN M NPOEKTHbIN NOAX04 K 0OyYeHUIo, KOTOPbI NO3BOANUT
CTYAEHTaM YCUINTb CBOM MCCNeA0BATENbCKUIA, HAaYYHbIN M TEXHONOMMYECKMI NOTEHLMAN,
Pa3BUTb HaBbIKN KPUTUYECKOTO, MHHOBALMOHHOIO U TBOPYECKOIO MbILLJIEHMA, pPeLIeHMA
npobnem, obueHna n paboTbl B KOMaHAe.

B8 FOCO NosiBU/INCb HOBbIE YKPYMHEHHbIE MHTErPUPOBaHHbIe 0bpa3oBaTe/ibHbie 061acTu
«MaTtemaTtrka u MHpopmaTMKa», «EcTecTBO3HaHME» U «TEXHUKA U UCKYCCTBO», KOTOPblE
npeaycmaTpuBatoT U3yYeHNe HOBbIX YYEOHbIX NPeaMeTOB, TaKMX Kak «MHbOpMaLMOHHO-
KOMMYHWKaUMOHHbIe TEXHONOTMN», «ECTeCTBO3HaHNE» U «XyA0XKeCTBEHHOe TBOPYECTBOY.
Ons yyalmxca HayanbHOM U CTapLLUEe WKO/bl BBEAEHbI HOBblE YYebHble NpeaMeThbl
«padmka n ansamH», « OcHOBbI NpeAnpUHMMaTEeNbCTBA U BU3Heca» 1 paKyAbTaTUBHbIE
KYPCbl, TaK Ha3blBaeMble 3/IEKTUBHbIE KYpCbl.

- TocypapcTBeHHas nporpamma «Ludposoii KazaxctaH», ytBepaeHHan 12 gekabps 2017
roga, npegycmaTpuBaeT noaTanHoe BHegpeHue npeameTta « OCHOBbI MPOrpaMmmMmMpPOBaHNAY» B
cpeaHee 0bpasoBaHUe B LieAX PAa3BUTUA TBOPYECKMX CMOCOOHOCTEN U KPUTUYECKOTO
MbILL/IEHNA NOAPACTAOWEro NOKONEHUS, HAUMHAsA CO 2-To Knacca. oueHKa. Mporpammsi (5-
11 Knaccbl) TakKe ByayT 06HOBAEHbI, B NEPBYIO O4epeb B HaCTM NEPECMOTPa A3bIKOB
NporpaMmMpPOBaHMA C y4eTOM BKAtoYeHna STEM-anemeHToB (pob0oTOTEXHMKaA, BUPTYa ibHas
peanbHoOCTb, 3D-Neyatb U apyrue).

MpaBuTeNbCTBY pecnybanKn nopyveHo pa3paboTaTtb M NPUHATL OTAENbHYIO Nporpammy
«Undposoli KazaxcTaH», pa3BmBaTh B CTPaHe TaKMe NEPCNeKTUBHbIE OTPAC/K, Kak 3D-neyarts,
OHMaNH-TOProBAA, MOBUAbHbIN BAHKMHT, LMbPOBbLIE YCAYTU, B TOM YMC/IE B
34,0aBOOXPaHeHUN U 06pa3oBaHUM U Apyrue.

3agaya — «MOBbILEHWE KaYecTBa Ye0BEYECKOro Kanutana» — caenatb obpasosaHue
LEeHTPa/IbHbIM 3BEHOM HOBOM MOZE/IM 3KOHOMMYECKOTo pocTa. Mo3ToMy COBpeMEHHbIe
y4yebHble NPOorpaMmmbl ZOKHbI 6bITb HanNpasaeHbl Ha Pa3BUTUE CMOCOBHOCTEN KPUTUYECKOTO
MbILLJIEHUA YYALLMXCA M HAaBbIKOB CAMOCTOATE/IbHOrO NOUCKa MHbopmaLmm, Heobxogumo
yaenatb 6onblioe BHMMaHWe dopmupoBaHuto IT-3HaHMIA, GMHAHCOBOW FPAaMOTHOCTU U
BOCMUTAHWUIO NATPMOTM3Ma MONOAENKMN.

- B cootBeTcTBMM co CTpaTerMyeckmm naaHom passutua Pecnybamkmn KasaxctaH go 2025
roaa, ytBepxkaeHHbiMm YKasom lMpesngeHTta Pecnybankm KasaxcraH ot 15 ¢peBpana 2018 roaa
Ne636, anemeHTbl STEM HanpaB/ieHbl Ha Pa3BUTME HOBbIX TEXHOOMMIM, HayYHbIX MHHOBALMN,



MaTeMaTUUYECKUX MOZe/IMPOBaHNe, NPOrpammmnpoBaHme, poboToTEXHUKA U HaYanbHas
TeXHONOrMYyecKas noaroTosKa. [1aa aToro Takxe byayT opraHM3oBaHbl NPOrpaMmmbl
[ONONHUTENbHOTO 06pa3oBaHKUsA, BHEK/IAacCHas paboTa, HayyHble KPYXKKM U BHEKNacCHas
paboTa, byaeT co3gaHa ceTb AETCKMX TEXHOMNAPKOB U Bu3Hec-MHKYbaTopoB co Bcen
HeobxoaAnMon MHPPACTPYKTYPON N MeXaHU3MaMK ANA UX 06cnyKumBaHuA. B cTaplumx
K/laccax pag npeameTtos byayT npenoaaBaTb Ha aHIIMMCKOM A3bIKe.

- MocTtaHoBneHnem MpasuTenbctea PK oT 27 aekabpna 2019 roaa Ne 988 npuHaTa
locynapcTBEHHan Nporpamma passuTMA 0b6pasoBaHMA U HayKn Pecnybankmn KasaxctaH Ha
2020 — 2025 roabl. CorniacHo 3Toit nporpamme passutune LmMdposoit MHGpPaCTpyKTypa
obpasoBaTesibHbIX OpraHM3aunii (becnpoBoaHan cBA3b, 06/1a4YHbIE TEXHONOMNM,
MUKpOCepBepbl, KOMNbIOTEPbI U NepudepuritHoe 060pyA0BaHNE, NOKAIbHAA CETb,
LUMPOKONOIOCHbIN A0CTYN B UHTEPHET M T.4.) cCOXpaHUTCA. B pamkax npoekTa BcemmpHoro
6aHKa no moaepHusaumnm cpegHero obpasosaHma 6onee 5000 wKon byayt obecneyeHbl 100
000 HoyToykamm 1 20 000 npuHTepammn. bosee 2500 WKO/I, HE UMEIOLUX NOAKOUYEHMA K
NHTEpPHETY NN C HU3KOM CKOPOCTbIO coeanHeHus, nony4dat 1200 ueHTpoB 06paboTKm
OaHHbIX. B pe3ynbtate 6yaeT peasin3oBaH NPOEKT «1 yuyntenb — 1 KOMNbOTEP» MO
obecneyeHUo Bcex yunteneit kKomnbtotepamu. LLIKoabl ByayT 060pya0BaHbI NpegMeTHbIMM
KabuHeTamm No xumuu, buonornu, pusuke, STEM-kabmuHetamu. byaytT mogepHU3NPOBaHbI
nomeLLeHus TpyL0Boro obyyeHus.

Cratuctmka STEM-o6pasoBaHua B KasaxctaHe

AHaNN3 KOIMYECTBEHHbIX AAHHbIX, MPeA0CTaBAEHHbIX YNpaBAeHNUAMN 06pa3oBaHNA

obnacrteit n ropoaa. ActaHa u Aamatbl nokasanu, uto B 2016-2017 yyebHoOM roay B WKONax
pecnyb6amnkm nposoautca 974 GpaKybTaTUBHbIX Kypca No Pas/inYHbIM HanpasaeHuam STEM-
06pa3oBaHusa (No AaHHbIM HauMoHaNbHOM aKagemmm 06pa3oBaHNA MMeHU ANTbIHCApUHA) .

B yacTHOCTM, B pamKax $aKy/bTaTUBHbIX KYPCOB AETAM NPenogatTca OCHOBbI
nporpammumpoBaHua (51 Kypc), poboToTexHuKa (733 Kypca), KomnbloTepHas rpaduka u
AnsaiiH (103 Kypca), oCHOBbI MHXKeHepHoro aena (87 Kypcos).

Ko/MuecTBO 371€KTUBHBIX KYPCOB NO POHOTOTEXHUKE, BKAIOUYEHHbIX B paboumne yuyebHble
nporpammbl, coctaBnsieT 75% ot 0b6LLero KomyecTsa Bcex GpakybTaTUBHbIX KYpPCcOB Mo
HanpasneHuam STEM ob6pasoBaHuA. MNpu 3ToM, MO AaHHbIM AMpeKunii 06pa3oBaHus,
KO/IMYECTBO LWKOA, BKAOUYMBLUMX B CBOM y4ebHble Nporpammbl GaKynbTaTUBHbIE KYPCbl MO
poboToTexHuKe, Konebnetcs oT 2% 80 83% (0T 06LWero Yncna rocysapcTBEHHbIX AHEBHbIX
wKon B 2016 roay).

STEM-LeHTpbI B YyHMBEPCUTETAX

- Neparornyeckmnii STEM-napK Kasaxckoro HaunMoHaAbHOro negarorMyeckoro yHMBepcuTeTa
MmeHu Aban

17 mapta 2018 roaa B KazaxcKom HauMOHANBLHOM NeJarormyeckom yHUBepcuTeTe UMeHn
Abas B pamKax peanmsaumm Nocnanus MNpesngeHta HypcyntaHa Haszapbaesa Hapoay
KazaxctaHa «HoBble BO3MOXKHOCTW pPa3BUTUA B YCIOBUAX YETBEPTOMN NPOMbILLIEHHOM
pesoaouMN» U NnoaaepKku MocyaapcTeeHHoM nporpammbl «Lindposoit KazaxctaH»
COCTOA/ICA MEKAYHAPOAHbIM Ka3aXCTAaHCKO-POCCUMCKUI cemmHap «lMegarormyeckunin STEM-
napK».



Bropow cemuHap «MNepgarornyeckunii STEM-napK» HanpaBaeH Ha obcyKaeHne nyTen
peanusaunun STEM-obpa3oBaHuMA B Nneaarormyeckom Byse, a 6amKaliwen 3agayen apnaerca
co3paHue STEM-napka (nnm STEM-ueHTpa) B By3e, 4To cnocobcTBoBano 6bl Pa3BuTUIO
umdposoro obpasoBaHMA. NOArOTOBKA 6aKaNaBPOB M MArMCTPAHTOB NO AONONHUTENBHOM
cneuunanbHocTn «MHpopmaTMKa U pobOoTOTEXHMKAY, BBEAEHWE 3NEKTUBHOIO Kypca A1a BCex
€CTecTBEHHOHAYYHbIX CneunanbHocTel no undpposon pobototexHmKe u STEM-nogrotoske m
ancumnauvHbl «LMdpoBble TEXHONOMMM B 06pa3oBaHUM» s BCEX NeAarornyeckmx
cneumanbHocTen. Peannsauns noctaBaeHHbIX 33434 06ecneunT NnoaroTosry
BbICOKOKBANNPULMPOBAHHBIX KagpoB B 061acTh UMdpPOBbIX TEXHONOMMIA, CBA3AHHbBIX C
OCHOBHbIMM 3/1EMEHTAaMWN YETBEPTOM NPOMbILLNEHHOM PEBOIOLNN, TAKUMM KaK
aBTOMaTM3aums, poboTU3aLMNA, UCKYCCTBEHHbIN MHTENNEKT U 0O6MeH «D60NbLLMMM AAHHBIMUY.

O6cykaaemble Bonpocsl: «Megarornyecknii STEM-napKk» — HoBbIM dopmaT NnapTHEPCTBA
cmucteMbl 06pasoBaHuA 1 busHeca. MHTerpaums STEM-napka B 06pa3oBaTesibHbIN NpoLecc.
O3HaKom/ieHMe ¢ npoayKumeit komnauun gasa STEM-nabopatopuii B obnactu umbposoit
POBOTOTEXHUKM N MEXATPOHUKM.

[na peannsaumm BbilLEN3NOMKEHHbIX NPeanoXKeHui cozgaH STEM-y4ebHbIN LeHTp, T.e.
Meparornyecknin STEM-napKk Ka3axckoro HauMoHaibHOro Nearormyeckoro yHMBepcuTeTa
nmeHn Abas, YTo ABNAETCA BaXKHEMLLMM 3TanoOM CUMCTEeMaTU3aL MM NOATOTOBKM CTYAEHTOB
neAarorMyeckoro By3a K o6ydeHmto LWKObHUKOB pob0oTOTEXHMKE, MPOBEeAeHUI0 Hay4yHOW
nuccnesoBaTesibCkol paboTbl U Pa3paboTKM METOAMYECKOM CUCTEMBI 0BYYEHUA LWKOIbHUKOB
B 061aCTN POBOTOTEXHUKM.

B 2018 roay MuHuctepcTBo 06pasoBaHusa U Hayku PK 06bsBuIO 0 3anycke NnpoekTa
«MogaepHUusauma cpeaHero obpasosaHua». Jaa ero peannsawlmm npaBmUTeNbCTBO NPUBIEKO
$75 MnH B MexayHapoaHom 6aHKe PEKOHCTPYKLMKM U pa3BUTUA. B pamKax npoekTa
3anNaHMpPOBaH KOMMNIEKC MHULMATUB NO NoaaepKKe 06BHOBNEHHOIO coaepXKaHuA
06pa3oBaHUsA, B TOM YMC/E CO3a4aHNe nabopaTopmin poboTOTEXHMKM B 16 By3ax CTpaHbl, B
TOM uncne KasaxCKOM HaLMOHa/IbHOM Negarormyeckom yHuBepcuTeTe nmeHun Abas.

24 cenTAbpn 2019 roga B KasaxcKuil HaUMOHaNbHbIN NeaarorMyecknii yHMBeEpPCUTET UMEHU
Abas npubbia Knacc, KoTopbli BKAtoYaeT B ceba 10 6a3oBbix 1 10 pecypcHbIxX
poboToTexHuyeckmx Komnnektos Robotics Advanced Fischertechnik, 2 komnnekra
«BbasoBbln» poboT-TpeKa, 10 KOMMNAEKTOB A/1A IKCNEPUMEHTOB U POBOTOTEXHMUYECKMX
npoekToB Arduino, 3d npuHTep E12. AHeT, 6 MOHO610KOB, cTaHOK ¢ UMY JI-K3020 gns pesku
1 06paboTKM maTepmnanos, MHdpaKpacHaa nasnbHasa ctaHuma ACHI IR6500, nasnbHas
cTaHumMA Saike-852d++ c aHanoro-undpoBbIM ynpasaeHnem, MMKPOCKON A5 Nalku
MUKpocxem, umdposoi ocumanorpad UTD2052CL 50MTIy, n mHoroe apyroe.

Meparornyeckmin napk STEM peannsosan cneaytowme Hay4HO-TEXHUYECKNE NPOEKTbI C
BbICOKMM noTeHumManom ana byaywero STEM-o6pasoBaHus:

No.
HasBaHue npoekTa

JeHexHble cpeacrtea, TeHre



1
Cuctema aBTOMaTMYECKOro KOHTpONA 60,£l,pCTBOBaHMﬂ 4yeoBekKa

1 500 000

2
Komnnekc umdpposoro yyebHo-nabopatopHoro o6opyaoBaHus no epusmke

1779500

3

HayuyHo-meToanueckmne ocHOBbI pa3BUTUA nabopaTopHoi paboTbl No 06pa3oBaTeibHON
pPOBOTOTEXHMKE N MEXATPOHUKE

1 500 000

WToro:

4779 500

[na NoAroToBKM CNeLManmMcToB No HanpasaeHunio «Po6oToTeXHWKa» BbIIN BbINOMHEHDI
cnepyowme paboTbl:

Pa3paboTaHa ob6pasoBaTesibHaA NporpaMma No CneunanbHOCTU « INEKTPOTEXHMKA,
PaaNO03NEKTPOHMNKA U pOBOTOTEXHUKA» MO cneunanbHocTi «5B8012000 — MpodeccmoHanbHas
nogrotoBka». Ha ocHoBaHMM pa3paboTaHHON 06pa3oBaTe/IbHON NPOrpamMmMbl COCTAB/EHDI
MOP v RUP Ha 2018/2019 1 2019/2020 roap!.

Pa3paboTaHa ob6pa3oBaTesibHaA NporpaMma «DNEeKTPOTEXHMKA, IEKTPOHMKA U
poboToTeXHUKa» Mo cneunanbHocTn «5B071600 — MpnbopocTpoeHme» No HanpaBAeHUIO
npodeccnoHanbHoi aeaTenbHOCTN «MexaTpPoHMKa U poboToTeXHUKaY. MoaobpaHbl
HeobxoAnMble 3N1eKTUBHbIE AUCUMNANHBI B 6a3oBOM U NpoduabHOM moaynsax. laHa
KBaNMUKALMOHHAA XapaKTepmcT1Ka bakanaBpoB cneymanbHocTn «5B071600 —
MpunbopocTpoeHune». Ha ocHoBaHUK pa3paboTaHHOM 06pa3oBaTENbHOM NPOrPaMMbl
cocrtassieHbl MOP 1 RUP Ha 2018/2019 1 2019/2020 roapi.

PaspaboTaHa paboyasa nporpamma no aucumnamHe «YyebHaa poboTOTEXHUKA U
MeXaTPOHWKa» A1 TEXHUYECKMX U eCTECTBEHHbIX CMEeLManbHOCTEN Ha 3 KpeamTa, KoTopas
BKNtOYaEeT B cebA OCHOBHbIE TEMbI 1EKLMIA U N1abopPaTOPHbIX 3aHATUI, 3a4aHUA ANA
CaMoCTOATe/IbHOW PaboTbl CTYAEHTA, /19 CAMOCTOATE/IbHOM PaboTbl CTyAeHTa ¢
npenogasaTesem M KapTa y4ebHO-meToaMYecKoro obecneyeHus.

- Hazapbaes YHuBepcuteT. B 2018 rogy nporpamma HY no o6y4eHUto WKOAbHbIX yuntenemn
npenogasaHuto STEM-npeameToB Ha aHIIMACKOM A3bIKE NOATBEPAMNA COOTBETCTBUE



MeXAYyHapoAHbIM cTaHAapTam. OHa NpoLw/ia ycnewHo 1 6biaa oueHeHa MexXaAyHapoAHbIM
HE33aBMCUMbIM SKCNEPTOM. DKCNEPT OLEHM NPOFPaMMY M a1 NOMOKUTE/bHbIM 0T3bIB. 3Ta
OLLeHKa NPU3Ha/a BbICOKOE KayecTBO 06pa3oBaTesibHOM NPOrpammbl M NOKasana, YTo OHa
COOTBETCTBYET MEKAYHAPOAHLIM CTAHAAPTAM C TOYKW 3PEHUA YNPaBAEHMA, NPOBEAEHMUS,
COAEPKAHUA, METOL0NO0MNN, CPEACTB U PECYPCOB.

3a 2017-2018 roapbl B pamMKax rocyfapcTBEHHOM NOAUTUKM MO TPEXBA3bIMHOMY 0H6pa3oBaHMIo
Hasapbaes YHMBepCUTET NOAFOTOBUA BONEE NATU ThICAY FOPOACKUX U CENbCKUX yunUTENEN
Xmmmn, Gnsnku, buonornm n nHGopmatukn. ObyyeHme No sTUM NporpaMmam NOMOT/10
npenoaasaTensam AOCTUYb YPOBHA B2 No aHrAnMCKOMy fA3bIKy, Heobxoaumoro ana
YCMELWHON caaum mexayHapoaHOoro A3bIKOBOro sk3ameHa. Tak ¢ 1 ceHTabpsa 2019 roga B
pAAE Ka3axCTaHCKMX WKOA Xumua, dusmka, buonorna n nuHpopmatmka 8 10 1 11 Knaccax
npenogatTCA Ha aHI/IMNCKOM A3bIKe.

- EBpasmMmnCKKMit HaLMOHaANbHbIM YyHUBepcuTeT. B EHY nm. J1.H. f'ymunesa no cneumanbHOCTH
«7M01525 STEM-06pa3oBaHME» FOTOBAT MarMcTPOB, CNOCOBHbIX NPUMEHATb
MHOOPMALMOHHbIE TEXHOOTMK C anemeHTamun STEM B cdepe obpasoBaTenbHOM
AeATENbHOCTU, KOHTPOAMPOBATL M YNPABAATb y4eOHbIM NpoLEeccom, 061a4atoLWwmx
HaBbIKaMM UCCNea0BaTENbCKOM AeATeIbHOCTY.

MposeaeHne obyyatolwmx ceMmMHapoB, GopyMoB.
B cTpaHe npoBoaaTcA pas3anyHble obyyatowme cemuHapbl U STEM-popymbl.

B aHBape 2020 roaa B LLlyunHcke (AKMmosMHCKas obiacTb) Ha 6ase Bbicwero
negarormyeckoro Kosieasa npowwen obyyatowmin cemmHap «STEM — obpasoBaHue B
cucteme npodeccuoHanbHoro obpasoBaHma». Llenbio AaHHOro meponpusaTus ABnseTcs
pa3BUTME KOMNETEHLMI, OCHOBAHHbIX Ha UCMO/Ib30BAHUM TEXHONOIUIA, MOLENPOBAHMSA,
WMCKYCCTBA, MAaTEMATUKUN, MEXANCLUUNAUHAPHbIX U NPUKNAAHbIX NOAX0A0B, KOTOpPbIE
ABNAKOTCA OCHOBHOM naeen STEM-o6pasoBaHus.

17 mapta 2018 roaa B KazaxcKom HaUMOHANBbHOM NeJarorm4eckom YHUBEPCUTETE UMEHN
Abas Ha 6ase mexXayHapoAHON Hay4YHoM nabopaTtopum npobiem nHbopmaTUsaLmm
06pasoBaHUA M 06pa3oBaTe/IbHbIX TEXHOIOTMI COCTOANCA MEXAYHAPOAHbIA Ka3aXCTaHCKO-
poccuinckmn cemmHap «lMNeparornyecknii STEM-napk». Y4acTHUKKM cemuHapa: MOCKOBCKUi
neparormyeckuii rocygapcrTeeHHbi yHusepcutet, KIMY, 3A0 «IuaakTuyeckme cuctembl »,
Mockea, http://disys.ru. YyacTHMKM ceMMHapa NoAeAnIUCh ONbITOM CO34aHnA
obpasoBaTtenbHbix nabopatopuii u STEM-napka. STEM MNMeparornyeckmii napk — HOBbIM
dopmaT napTHepcTBa cucTemMbl 06pa3oBaHua 1 busHeca. Ansa peanmsauunm
BbILLEN3NOXKEHHbIX NPeaaoXKeHUn bbln co3aaH STEM-yuebHbIi LeHTp — Megarornyeckuii
STEM-napk KasHMY um. Aban, 4To SBAAETCA BaXKHENLLMM LLIArom 4S8 CMCTEMATU3AaLLNK
NnoAroTOBKW CTYAEHTOB NeAarorMyeckoro By3a K 06y4eHUIo WKOJbHUKOB POHOTOTEXHUKE U
peannsaunmn Hay4yHO-UCCNenoBaTeNbCKOM paboTbl B 061aCTU POHOTOTEXHUKM U Pa3paboTKM
MeTOANYECKON CUCTEMbI 06yYEeHMA LWKONbHUKOB B 061aCTN pO6OTOTEXHUKU. POBOTOTEXHMKA.
KasHMY umeeTt Tpu nabopatopuun: 1) labopaTtopus poboToTexHUKM 2) JlabopaTopus
n3mepuTenbHbIx cuctem 3) SlabopaTtopua mexaTpoHUKK. NMegarormyeckmm napkom STEM
peannsoBaHbl cAesytolme Hay4YHO-TEXHUYECKME NPOEKTbI, UMEOLLME BbICOKMIA NOTEHLMAN
ana byaywero STEM-06pa3oBaHus: CUCTEMA aBTOMATUYECKOIO KOHTPO/IA 604pCTBOBAHMA
yenoseka; Komnnekt umdpoBoro yuebHo-1abopaTopHOro o6opyaoBaHUA No PUMKE;



Hay4yHo-meToamMyeckne oCHOBbI Pa3BUTUA TabopaTopHbIX paboT no obpa3oBaTesibHOM
pPOB6OTOTEXHUKE U MeXaTPOHMKe.

PecnybnnkaHckmin popym no STEM-ob6pasoBaHmto « STEM-MHHOBaUMK B 06pa3oBaHnm» 28
¢deBpans 2020 roga B ropoae Hyp-CynTaH Ha 6a3e MexayHapoaHoM WwKonbl «Mupac»
cocTossica pecnybamKkaHckmMin dopym «STEM — MHHOBauUKUK B o6pa3oBaHumy. Llenb popyma —
nonynapusaumnsa STEM-obpasoBaHua cpeam obuieobpa3oBaTesbHbIX U
CneumannsmnpoBaHHbIX WKoN pecnybamkn. B pecnybankaHckom Gopyme NpUHAAN yYacTme
6onee 100 npenogasatenei 1 ctyaeHToB. B pamkax STEM-dpopyma npoLwan mactep-Kaacchl
no BHegpeHuto STEM-TexHonoruii: Astana IT University, BeegeHue 8 Web, STEM-
obpasoBaHue n byayliee B obpasosaHun, Microsoft Hacking STEM-pecypcel, J/lura po6oTos.
Ha ¢opyme npowna BbicTaBka 27 STEM-npoeKToB cTyaeHTOB. Yyactne B STEM-popyme
dbopMupyeT HaBbIKM NPOEKTHOMN PaboTbl B KOMaHAE, YMEHWE HAa OCHOBE aKafeMUYECKMX
3HaHMI co3aaBaTb NPaKTUYECKoe peleHne, opmanns3oBaTb U NPE3eHTOBaTbL CBOM
pesyabTat. [JeTM nony4yatoT HOBble 3HAHWUA U HaBbIKW, Y4aCTBYIOT B Hay4HOM paboTe, 4To
NMo3BO/AET UM Ha MPAKTUKE OBNAAETb HAaBbIKaMM HAyYHOW PaboTbl, KOTOPbIE MPUrOAATCA UM
B Aa/ibHelwem oby4yeHnn B By3ax.

MeToamyeckune cemmnHapbl «Opney». 4 Hoabpsa 2019 roga TpeHepbl «Opney» - Maxaguesa
Tapas b., KypmaHosa C., beitceHKynoBsa A., . KowepbaeBon gns yunTtenen HadaibHbIX
Knaccos Ha 6a3e cpegHei wkonbl Ne36 ropoaa Tapas opraHM30BaaAn U NPOBEM
MeToANYECKMiA cemnHap «OcobeHHOCTU NNaHNpPoBaHUA 06HOBNEHHOM 06pa3oBaTeIbHOM
nporpammbl B Ha4a/IbHOW LWKOEe» B pamKax peanmsaunm STEM-obpasoBaHusa. Lenb
CEMMHApa — Pa3BUTHE Y yUnUTENEN HauaIbHbIX K1IACCOB HABbIKOB KPAaTKOCPOYHOTO
NAaHUPOBAHUSA B YCNOBUAX OOHOBIEHMA coepKaHUA obpasoBaHus. B xoge cemmnHapa
TPEHEpPbI 43NN yYUTENAM NONE3HbIE COBETLI MO KPATKOCPOUHbIM M1IAHAM U OKasanu
MeTOANYECKYIO MOMOLLb B 3PPEKTUBHOM 06paTHOM cBA3M. CeMUHAp 3aBepLunca
paccmoTpeHmem ocobeHHOCTEN NAAHNUPOBAHUA KPAaTKOCPOYHbIX NIAHOB, 3pHEKTUBHOCTH
$OpMaTUBHOIO OLEHMBAHMA U NyTeN PasBUTMA NPOPECCMOHANBbHOM KOMMETEHTHOCTH
nepgarora B opraHm3saumm yyebHoro npovecca.

14 ¢espans 2018 roga B punmane HaumoHanbHOro LEHTPA NOBbILWEHNS KBaANDUKALUM
«Opney» Havyanca ABYXAHEBHbIA perMoHanbHbl 0byyatowmini ceMmHap Ha Temy: «STEM-
0b6pa3oBaHMe: opraHM3aLmMa NPaKTUYECKON AeATeNbHOCTMY. B xo4e ceMnHapa y4acTHUKK
paccMoTpenn BO3MOXKHOCTU Ucnonb3oBaHMA STEM-06pa3oBaHuA Ha NpaKTUKe, NOAEANINCD
onbIToM, 0603HaUYUAN TPYAHOCTH, CYLLLECTBYOLLME Ha JaHHOM 3Tane. B yactHocTy,
npenogasaTenn BblpPasuan NoaAepXKKY CO34aHUI0 OHNAWH-NAATGOPMbI ANA BHEAPEHMUA
HOBOW CUCTEMbI U BbIABUHYAN pAg, pekomeHaaumit. Moka STEM-o6pasoBaHue npegiaraetcs
A7 03HAKOM/IEHMWA, HO B 3TOM oy MHULMATOPbI ero NpoasuKeHna B AkTobe nnaHupytoT
OTKpbITb STEM-nabopatopun Ha 6ase Tpex WKOA A1 NOCTOSHHOIO NPAKTUYECKOro
MCNO/Ib30BaHUA B NpoLiecce obyyeHnsn, NpobyKaeHNA NHTepeca K NCCaefoBaTeNbCKOM
0EeATENbHOCTU Y LUKO/IbHUKOB.

OpraHbl STEM, dectnBanu 1 nporpammel NoBbIWEHUS KBanUDUKaLUK
STEM-onumnunaga B Hasapbaes YHuBepcutete

1-2 Hoabpsa 2019 ropa B Hasapbaes YHMBepcuTeTe npolna nepsad PecnybankaHckas STEM-
onumnuaga «STEM — MHHoBaumu B 06pasoBaHumM». OCHOBHOM LeNblo 4aHHOTO
meponpuatna 6blna nonynapusaumna STEM-o6pasoBaHna B KazaxcTaHe cpegu ydawmxca



06ueobpazoBaTesibHbIX U CMELMAN3NPOBAHHbIX LLKOJ, @ TaKXKe NOUCK Ta/laHT/INBbIX AeTekn
B TaKMUX TEXHMYECKNX 061aCTAX, KaK UHXKEHepUs, MPorpaMmMmnpoBaHue, NpoeKTUpoBaHue
poboToTexHMKU n 3D-moaennpoBaHme.

STEM-onMmnuaga — MHHOBAUMOHHOe 06pa3oBaTenbHOE COPEBHOBAHME, BObpaBLUee B cebA
BCe Nnoc/sieHNe AOCTUXKEHMA B 06/1aCTN TeXHMUYECKOoro obpa3oBaHua. YTobbl NoBbICUTL
nonynapHoctb STEM-HanpasaeHuiA, opraHM3aTopbl 0OIMMMANALAbI UCNO/b30BaAN HOBENLWME
HAY4YHO-TEXHUYECKMNE 3HAHUA NPU CO34aHUMU KOHKYPCHBIX MEPONPUATUIA, OLHOBPEMEHHO
yaenas ocoboe BHUMAHWME peanbHbIM NPUIOKEHMAM U UCNONb3YA Gpopmar,
npueaeKkaTesbHbIV ANA WKOAbHUKOB. ECTb Hageaa, YTo 3To MeponpusaTue byaet
cnocobcTBOBaTb POCTY NONyAApPHOCTM obnacten STEM B KasaxcTaHe, UTobbl y tOHbIX
Ka3aXCTAHLEB Pa3BUCA MHTEPEC K TEXHUYECKUM AUCLUMINHAM.

B meponpuaATMK NPUHAAM y4acTUe ydalumecs co Bcero KasaxcraHa, B TOM YMC/IE U3 LLKOA
ctoaunybl Hyp-CyntaHa, ropogos Anmatel, Nasnogapa, KaparaHapl, a Tak»Ke U3 BocTo4HO-
KasaxcTaHcKoi 061acTv. B meponpuaTmn NpuMHAAM y4acTue BegyLUMe SKCNePTbl U CIMKepPbI B
cdepe 0bpasoBaHUA, KOTOpPbIE NOAEANINCE CBOMM BUAEHUEM PA3BUTUA U MOMNYAAPU3ALLUN
STEM-o6pa3oBaHus B KazaxctaHe. OnMmnuaga nposoannack nog arnaon AO «ActaHa
MHHoBaunn» Hasapbaes YHuBepcutetom n TOO «STEM Academia», npu noaaepkke
LeHTpa pa3BuTUA 04apPEHHOCTM M NCUXON0TNYECKOM NnoaaepKkn «ActaHa JapbiH», FTKKM
«LleHTp mogepHM3aumumn obpasosaHma» n ChU NURIS NU.

B TeyeHune AByx AHEN CTYAEHTbI CO BCEN pecnyb/IMKM COPEBHOBA/IMCh B YMEHUN MPUMEHUTD
CBOM 3HAHMA Ha NpaKTUKe. Hanpmumep, MM NPULLNOCL CTPOUTb MOCTbI U3 CONOMMUHKM,
BblaepKumBatowein sec 10 Kr, CTPOUTb CyAHO, BblaeprKumBatowee Ao 30 Kr 1 nnagatoLee B
OTKpbITOM BaccenHe ao 20 meTpoB., M306peTaTb MexaHU3Mbl A5 CO34aHNA 6e30MnacHbIX
aBTomobunei 1 Tak ganee.

- MexayHapoaHbii pectuBanb po6OTOTEXHMKM, MPOrPaMMUPOBaHNA U MHHOBALIMOHHbIX
TexHonoruit «POBOIAHA2019» B KaparaHae (c 2015r.)

ExxerogHbiin mexkayHapoaHbii pectmsans «PoboS13HA» opraHU3yeTca B Lenax coaencTema
Pa3BUTMIO TBOPYECKON aKTMBHOCTU CTYAEHTOB, POPMMPOBAHMIO NX MHMKEHEPHbIX HABbIKOB,
nonynsapusaumm o6pasoBateNbHON POBOTOTEXHUKM U NPOrPaMmmMMpPOBaHNA, 0B6MeHy
nepeaoBbIM OMbITOM, BbIABNEHUIO CUIbHENLINX KOMaHA.

Kak coobuwiaeTt cant MexayHapoaHoro ¢pectmsans poboTOTEXHUKN, KOTOPbIN NPOBOANTCA
eXerofHo, KOIMYeCTBO KOMaHA, NPeACTaBAAOWMX Ka3aXCTaHCKUE LLKObI, C KaXKAbIM ro40M
3ameTHo yBennumBaeTtcs. Hanpumep, B 2015 rogy KomaHabl 06w,eob6pa3oBaTeNbHbIX LWKON
KaparaHauHcKoi obnactu, Hasapbaes MHTenneKTyanbHbIX WKoA KaparaHabl n KoKweTtay
NPUHANKN y4acTMe B YeMNMOHaTe No pobOTOTEXHWMKE, NPOBOAUMOM B PaMKax
MexayHapogHoro ¢pectuBana. KomaHabl 60poaunck 3a mecTa B NATU HOMUHALMAX:
MWHUCYMO, KEreIbPUHT, Cef0BaHMe Mo IMHWUK, NabUPUHT M TBOpPYECKME NpoeKTbl. B 2016
roay B 14 HoMUHaLMAX KOHKYpCa NPUHANM yYacTMe KomaHabl U3 12 permoHoB KasaxcTaHa,
ropoga Anmatbl U AcTaHbl. 113 yyacTHUKOB npeacTaBnann Hasapbaes MHTenneKTyanbHble
WwKoAbl. B copesHoBaHMAx 2017 roga npuHAAKM yyactne 392 KomaHabl M3 KasaxctaHa u
Poccun.

VI MexayHapoaHbli ¢ectnBaib pO6OTOTEXHUKM, MPOrPaMMUPOBaHMA U MHHOBALMIA
TexHonorum «Roboland 2020» gonxeH 6bln nponth 27-28 mapta 2020 roaa B
Cnoptkomnnekce «Mactap» B KaparaHge. Oprkomutet VI MexkayHapogHoro dectusansa



PO6OTOTEXHUKM, NPOrPAMMMPOBAHMA N MHHOBALMOHHbIX TexHonornii "PobosleHa 2020"
06BABUA 0 NepeHoce meponpuaTus. MpuyunHa -

BBEJleHMe OrpaHUyYeHnin Ha MaccoBble MeXAYHapo4HbIe MePOonpPUATUA B CBA3M C

Yrpo30i NPOHMKHOBEHUA U PacnpOCTPaHEHUA KOPOHaBUpPYCca Ha TeppPUTOpMn Poccuinckom
depepaunm.

Pecny6sMka KasaxcTaH; TO4HOe Bpema npoBeaeHua gpectmBana byaet o6baABAEHO NO3XKe.

MepBbint pecTnBanb gns npenogasateneit STEM B KasaxctaHe. B oktabpe 2018 roga
PecnybankaHcKkaa GuU3MKo—MaTeMaTMyecKan WKoa Npu noaaepke komnanum Chevron, B
napTHepcTBe ¢ Science on Stage Europe n ®oHaom MNepsoro MpesnaeHTta Pecnybankn
KasaxcraH - Enbacbl nposena nepsbiit B KasaxctaHe pecTtuBanb ana npenogasateneit STEM.
Uenbto pectmBans 66110 NOBbIWEHWE KayecTBa NpenogasaHna npegmeTtos STEM m
co3fgaHue nnatdopmbl ansa obmeHa yumTenamm CBOMMMU NAEAMU U MHHOBALMAMMN B
npenogasaHuun. B dectnsane npuHanm ydactme 25 negaroros U3 pasHbIX perMoHOB
KasaxctaHa 1 6b110 npeactasneHo 20 NPOEKTOB B Pa3/IMYHbIX HOMUHAUMAX, KOTOpble
npoLwan NpeagapuUTeNbHbIM 0THop. Jlydlume NpoeKTbl GecTBanA NOAYy4YMAN NPABO
npeacTasnaTb KasaxcraH Ha EBponeiickom dectmBane, Kotopblit npoxoamn B Hosbpe 2019
roaa B ropoge Kawkarniuw, MNopTyranms.

Bnepsble npenoaasatenn STEM u3 scex pernoHos KasaxctaHa Hawnu

eauHyto nnatpopmy ana obmeHa 3HaHUAMM, METOLMKAMU U MPOEKTAMM, TEM CAMbIM
pa3BMBaA MHTEpEC CTYAEHTOB K HayKe U MHHOBauuAM. B pesynbTaTte dectusans
KaXXAbI y4MTeNb BOOXHOBU/ICA HOBBIMWU MAEAMM, KOTOPbIE OH CMOT MPUMEHUTD

Y)Ke Ha cneayowmii AeHb Ha CBOMX YPOKaX.

B KoHKypce nobeaunnun cneaytoLime NPoeKTbI:

* AirGarden ocHoBaH Ha NPUHUMMNE UCNONb30BaHUA 3HAHMIA NO BCEM NpeameTam STEM
B OAHOM OTAE/IbHOM NMPOEKTE Ha NpUMepe CO34aHNA a3POMNOHHON BEPTUKAIbHOM
CTPYKTYpbl 4191 BblPaLLMBaHWA OBOLLEN U 3e/IeHN.

* PO60T-aCCUCTEHT - po6OT NO3BOIAET BU3YaIM3NPOBATb NPUHLMN

paboTbl aAFOPUTMOB NPOFPaMMMPOBAHMA N U3YYUTb OCHOBbI POBOTOTEXHUKMN.

» “CoBpeMeHHbI Hay4YHbIN Knacc” - Lesbio NPOeKTa ABASETCA Nonynapusauma
6ecnpoBoAHbIX 4AaTYNKOB Pasco, KOTOpble NO3BOAAIOT BbICTPO cObMpaTb AaHHbIE U
aHa/IM3npOoBaTb UX B BUAE rpadukoB. bnarogapa Aatumkam obpa3oBaTesibHbIN NpoLecc
nepeHoCUTCA 3a Npeaenbl WKOJbl U MO3BOIAET U3yYaTb OKPYIKAIOLLYIO cpeay.

- eraTMBHblﬁ NNACTUNNH - HAaNpPaB/1EH Ha pa3BuUTne a6CTpaKTHOF0 MbIlWNEHNA Ha YPOKaxX
MaTeMaTUKMN NnyTem B13yainsaunm CNO0XKHbIX reOMeTpU4eCKkmnx d)Mpr 1 3a4a4.
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decTnBaNb COCTOAN U3 ABYX YacTel - TeMaTUYECKMX MaCTep-K/1accoB U CAMOro MeponpuaTHs,
B XO/le KOTOPOro yYMTeiA 3alMLLaAM CBOU NPOEKTbI nepes Kiopu. Mactep-Kaacchl
NPOBOAMNUCH YHUTENAMU-YYACTHUKAMU GECTUBANA U YNeHaMM KiopW. MPoeKTbl
OLEeHNBANUCDL NO CAeAYyOWMM KPUTEPUAM: BO3MOXKHOCTb NOBbILEHMA MHTEpPEeca YYaLLnXca K
N3YUYEeHUIO eCTECTBEHHbIX HaYK; onpeaeneHune yCToMunMBoro adpdeKkTa, BO3MOXKHOCTb
BHeAPEHNA NPOeKTa B NOBCEAHEBHYHO KMU3Hb LWKObI; MMHUMabHble 3aTpaTbl Ha
bUHAHCMPOBaHME N HaLENEHHOCTb Ha pelleHne KOHKPETHbIX 3a4au.

B mapte 2018 roaa KasaxcrtaH B imue HAO “POMLL” Bctynun B EBponelickyto accoumauuto

npenogasateneit STEM "Science on Stage Europe". “Science on Stage” - HeKommep4yecKasn
accoumaums, npeaoctasnaoWan npenogasatensm STEM esponelickyto nnatdopmy ana

obmeHa naeamm u metoguKkamum npenogasaHuma. C MomeHTa cBoero 3anycka B 2000 roay
nporpamma “Hayka Ha cueHe” oxBaTuna no4Ttn 100 000 yuntenei B 6onee yem 30 cTpaHax.

- B KocTaHae cocTos/ica nepBbiit ropoackon pectmanb STEM-o6pasoBaHusa

"Deinde 4.0". 214 WKONbHNUKOB NPOAEMOHCTPUPOBAAN CBOM CNOCOOHOCTU.

®ectmBanb ""Deinde 4.0" npowen B WwWKone-rumHasmnm Ne3. OH npoBoauICA NO NATK
HanpasseHuaM: "BymarkHblli camoneTuk", "CTEBE/IB", “NMpobnembl STEM",
"PoboToTexHuKa", "MuH Koa", "Buaeo”.

MexayHapoaHoe coTpyaHuyectso B obnactn STEM-obpasoBaHusa

MmeeTcs NON0KUTENbHBIN ONbIT MEXAYHapPOAHOro coTpyaHuyecTsa. Hanpumep, ¢ 2014
roga peanusyetcsa NATUAETHAA NapTHEepPCKas nporpamma BennkobputaHum “HotoToOH-ANb-
dapabun” u KasaxctaHa c o6wmum 6roaxetTom B 20 MUAINOHOB GYHTOB CTEPAUHIOB. Llenbio
nporpaMmmbl ABAAETCA B3aMMOAENCTBME MeXAY ABYMA CTPaHaMM B YKPENneHUU Hay4yHOro U
WHHOBALMOHHOIO NoTeHuMana, obmeHe Kagpamu u Co34aHNN COBMECTHBIX
NccnefoBaTeIbCKMX LLEHTPOB.

Takum 06p330N\, Halla CTpaHa ABUNXKETCA B TOM e HanpaBaeHUU, YTO U pa3BuUTblE CTPaAHbI.
STEM

-0bpasoBaHuMe - 3TO MOCT MeXay y4ebon n Kapbepoid. Ero KoHUenuus roToBuT geten K
TEXHO/I0rMYECKM NpoaBUHYTOMY MUpy. MpodeccnoHanam byayuiero Tpebyetca



BCECTOPOHHAA NOAFOTOBKA M 3HAaHMA U3 CambIX Pa3HbIX obnactent ob6pasoBaHMA B 061acTu
HayKM, TEXHUKW, TEXHOJIOTUM N MaTEMATUKM.

- 'paHTbl ERG (EBpaswuiickan PecypcHas Mpynna). CoumnanbHble NpoekTbl B KasaxctaHe,
HanpaB/ieHHble Ha pa3paboTKy MHHOBALMOHHbBIX METOAO0B 0OYYEHMA U yAyULLIEHME KadYecTBa
KM3HU N0AEN, MHOTAa rPaHANO3HbI No cBoMM MacwTtabam. EBpasuiickas PecypcHas pynna
(ERG) nHBecTMpyeT 3HaunTe/IbHbIV BKag, B pa3Butve KasaxcraHa.

C 2001 roga obwuit 06Bem coumanbHbix MHBECTUUMI ERG cocTaBun 226 MUNNMAPA0B TEHTE.

B wyactHocTh, ERG ABnaeTca KnroyeBbiM NapTHEPOM B peasin3aummn U paclumpeHum
peatenbHoctn STEM B KasaxctaHe. STEM Ha 6a3e KonneayKei 1 WKOA BKAKOYAET B cebn
U3y4YyeHne 1 BHeapeHME NHHOBALMOHHbBIX TEXHOOTUIA (HayKa, TEXHWUKA, UHMKeHepus,
maTemaTtuKa). B KasaxcraHe yKe ecTb 12 Takux flabopatopuii Ha cymmy 6onee 80
MWJIIMOHOB TEHTE.

"Ha cerogHsawHuit geHb STEM-nabopatopumn, B TOM uyncie npu nogaepxke ERG, oTKpbITbl B
5 npoueHTax wkon KasaxcraHa. Ytobbl OWwyTUTb 3HAUUTEbHbIN 3G dEKT OT

BHeApeHUs 3TUX nabopaTtopuin, Heobxoanmo obopyaoBaTh He meHee 20 NPOLUEHTOB, UK
1500 wkon. K 2020 rogy mbl XOTUM OCHacTUTb Bce 3T 1500 WKon 1 co3aaTthb, TaK CKasaTb,
KPUTUYECKYIO MacCy LLKOJIbHUKOB, KOTopble npoasuratoT STEM-obydyeHne n npuBHOCAT
Nlyylive 3MeHeHMA B cBoe obulectso"”, - rosopuT MarkaH Kucraybaes, anpektop no
pa3sutmto STEM Academia.

164https://top-news.kz/pervyj-gorodskoj-festival-stem-obrazovanija-deinde-4-0-sostojalsja-
v-kostanae

1650tbasym.kz/news/obrazovanie/2018-05-18/stem-obrazovanie-v-mire-i-kazahstane

166 https://www.britishcouncil.kz/ru/newton-al-farabi

STEM B wKonax KasaxctaHa

- Hazapbaes nHTenneKTyanbHble WwKosbl (HAL). YuebHaa nporpamma HULL Bktoyaet
anemeHTbl STEM, HanpaB/ieHHble Ha Pa3BUTUE HOBbIX TEXHOIOMMIA, HayUYHbIX MHHOBALMNA,
MaTeMATUYECKOro MOE/IMPOBAHMSA, MPOTrPAaMMMUPOBAHNA U POBOTOTEXHUKU. YiKe ceroaHn
MaTemaTuKa, CTaTUCTMKa M MHOOPMATUKA aKTMBHO MCNOJb3YIOTCA AaXKe B 'yMaHUTapHOW

coepe.

PasBuTMe poboToTexHnku B HALL

HULL, noaaepsknsaa TeXHUYECKN OAapeHHbIX U TaNaHTAUBbIX AeTel, pa3suBan TBOpYecKoe
MbILIIEHNE U CTUMYIMPYS UHTEpeC ydawmxca K chepe MHHOBALMIA U BbICOKUX TEXHOJIOTUIA,



BHOCUT 3HaUYUTE/IbHbIN BKIAA, B pa3BuTHe 06pa3oBaTeibHOM poboToTexHWKM B Pecnybanke
KasaxctaH. C 2014 roga HULL asnaeTca HauMOHANbHBIM OPraHM3aToOPoOM OIMMNMAA, NO
poboToTeXHUKE No Npasuaam BcemmpHoli pobototexHnyeckoit Onumnuaabl (WRO) B
KasaxctaHe. ExkerogHo HULL npoBogmMT 0TOOPOYHbIE peErMoHanbHble U pecnybnKaHcKme
3Tanbl OAMMNNAZABI, MO Pe3ybTaTam KOTOPbIX OPMUPYeTCs HaLMoHaAbHas cbopHan
KasaxctaHa no poboToTEXHUKE A8 y4acTuA B mexayHapoaHom atane WRO.

167 tps://stem-academia.com/

168 http://www.nis.edu.kz/ru/projects/Robotics/ ht

B 2014 roay HULL Bnepsble npoBena onMmnuagy no pobototexHuke no npasuaam WRO, B
KOTOpPOW NpUHANK ydacThe 90 yyalmxca MHTENNEKTYaNbHbIX WKOA U3 15 permnoHoB CTpaHbl.
MNobeautenn ato onmmnuagbl B HoAbpe 2014 roaa NPUHAIN y4acTME B MeXAYHapoaHOM
atane WRO (Couu, Poccun), rae, no pesynbTatam, 3aHanu |l mecto B TBOpYeCKom
HOMWHaUuK, pa3paboTas NpoToT1n poboTa, KOTOPbLIN MOXKHO NUCMONb30BaTb AJ1A BPaLLeHUA
KOCMUWYECKUX CTaHLMI B KOCMOCE 418 NOAYYEHUA CONHEYHOM SHEPTUMN.

B 2015 roay B AcTaHe npowna PecnybavkaHcKkas onmmnunaga no poboToTeXHUKE € y4acTUeEM
152 yyawmxca.

B 2016 roay HULL opraHM3oBana 1 npoBena permoHasbHbIA U pecnybIMKaHCKMIA 3Tanbl
KOHKypca. Onumnuaga no poboToTeEXHUKE C y4acTUeM CaeayoWwmX y4acTHMKoB: 401
YYaLLMNCA MHTENNEKTYANIbHbIX LWKOA U 84 yyalumxcs 06ww,eobpa3oBaTebHbIX LWKO
(PernoHanbHbIM 3Tan); 140 yyalmxcs UHTENIEKTYaNbHbIX WKOA U 44 yyawmxca
0buieobpasoBaTebHbIX WKOA (pecnybamMKkaHCKM 3Tan). B aekabpe Toro *Ke roga
nobeauTtenu asTon onnmnuaabl NnpuHaam yyacte 8 WR0-2016 (Hbto-Aenu, UHama) u
BblMrpaan HommHaumto Creativity Award, co3aaB poboTn3npoBaHHY0 opbuTanbHyto
CTAHUMIO A7 YHUUTOXKEHMA KOCMUYECKOTO MyCOpa Ha OKOI03eMHOM opbuTe.

29 anpena 2017 roga Ha 6a3e HasapbaeB MHTeNNEKTyaNnbHbIX WKOJ ACTaHbl

(1B), Anmatbl, AKTOGE, ATbipay, KoklieTay, KaparaHabl, KoctaHas, Kbisblnopasl, Nasnoaapa,
MNeTponasnoBcKa, TanabikopraHa, Tapasa, YcTb-KameHoropcka, Ypanscka, LbimKeHTa
(xvmunko-bnonornyeckoe HanpasaeHWe) N perMoHanbHOro 3Tana Bcepoccuitickoro
Onumnuaga no

poboToTeXHMKe NPoBOAMAACE B paMKax npasua BcemupHolt onumnuagbl pobotos 2017.

PerMoHanbHbIN 3Tan NPoOBOANACA B TEYEHUE OAHOIO AHA B CAeAYHOLMX HOMUHALUMAX:
"Basosas", "TBopueckas", "CBoboaHas" (KerenbpuHr, poboTbl cymo, Tpaektopus -
ABUXKeHue no npamoit) u "®dytbon poboTos". B 3TOM 3Tane copeBHOBaHWUA NMPUHANN
ydyactne 1210 yyawmxcs , B Tom uncie 326 ydyaumxca HasapbaeB MHTENNEKTYaNbHOW LWKO/bI
1 884 yyawmxcs obweobpasoBaTenbHbIX WKOA B Bo3pacTe oT 8 go 19 nert. Mo utoram
pernoHanbHoro stana oammnuaabl 300 yyawmxca (150 kKomaHA) NoayYmMnm AonyckK K
yyactuto B PecnybankaHckom aTane.



3-4 utona 2017 ropa Ha 6a3e KoHrpecc-ueHTpa MexayHapoaHoi CneunanmsmpoBaHHOM
BblcTaBKkM "IKCIMO-2017" cocToanuce PecnybnmkaHckne copeBHOBaHMA Mo poboTOTEXHMKE
(manee - CopeBHoBaHUsA). CopeBHOBAHMA NPOBOANAUCH NOA 3rMAon BcemmpHol
onumnuaabl pobotos 2017 (WRO 2017) B cneaytowmMx HomuHauusx: "basosbiin”,
"KpeatusHbiit" u "®yt600 poboToB". B copeBHOBaHMAX NpuHAAM ydacTMe 300 KomaHa 13 16
perMoHoB cTpaHbl. OgHa KoMaHAaa Pecnybankm Y36eKncTaH y4acTBOBana B KaYecTse

cneunanbHOro rocra.
o1n CcopeBHOBAHMA CTa/n OT60pO‘-IHbIM 3Tanom nepepg FIO,D,I'OTOBKOVI K y4acCTuio

B8 WRO. U3 yncna nobeauteneit 6bin chopMmmnpoBaH CNUCOK YHaCTHUKOB TPEHUPOBOYHOTO
cbopa, npoxogmsluero ¢ 7 no 14 ceHtabpa 2017 roaa Ha 6a3e HasapbaeBs yHuBepcuTeTa.

NHTennekTyanbHas WKona PU3MKo-maTeMaTU4EeCKOro HanpasaeHua B Ypanbcke. Mo utoram
y4ebHO-TPEHMPOBOYHbIX COOPOB OblN ONpeaeneH cocTaB HaLMOHaIbHON KOMaHAbl U3 YMca
15 yyawmxca UHTennekTyanbHbIX WKoA. AcTaHa, AamaTbl, TangbikopraH, Ypanbck, KokweTay,
KocTaHal, [eTponaBnoBCK, KOTOpble NpUHUMaAn ydactme 8 WRO-2017.

C 8 no 13 HoAbps 2017 roga HauuoHanbHaa cbopHasa npMHUMana ydyactme 8 WR0O-2017 B
CaH-Xoce (Pecnyb6aunka Kocta-Puka), 3aHABLUMI 4-€ MeCTO B KPeaTUBHOW KaTeropum ¢
peann3oBaHHbIM MPOTOTUNOM PODOTA-NOMXKAPHOIO AN NPESOTBPALLEHMA U TYLLEHUA NECHbIX
NoXapos..

B aHBape 2017 roaa aBe KOMaHApbl MIHTeNNeKTyaNbHOM PU3MKO-MATEMATUHYECKON LUKObI
AnmaTbl NpUHANK yyacTue B IX Bcepoccuiickom dectmBane pobotoTexHMKK B MocKse 1
3aHam |

n Il mecta B Kateropun VEX EDR. B anpene 2017 roaa OHW NPUHANK yHacTUE B
mexKayHapoaHom copeBHoBaHMM VEX Robotics Competition World Championship-2017,
Nynceunn (CLLA), rae 3aHanm 36-e mecTo M3 80 KOMaHA B KOMaHAHOM 3a4eTe.

B nione 2017 ropa o6beagMHEHHAA KOMaHAA UHTENNEKTYaIbHbIX LWKOA AIMaTbl NPUHANA
y4yactue B MepBom MHayrypaumoHHom KoHKypce "First Global Challenge" B8 BawmnHrtoHe
(CLLUA), roe 3aHsana 8-e mecTo 13 163 KomaHa,

TaKKe, C Uenblo NOBbIWEHUA KBaAUPUKauumn yuuteneit UHGOPMaTUKKM U

nonyaapusaummn paseuTmMa poboToTeEXHUKM B 06L,e06pa3oBaTeIbHbIX LKOMAX PeCnybnKu,
Pecnybamka KasaxctaH B 2015 roay Y20 pa3paboTtaso nporpaMmy s1eKTUBHOIO Kypca
"PoboToTexHMKa" 1 OpraHM30Ban0o Kypcbl NOBbILWEHUA KBanubUKaumm ana 2999 yuutenei
MHDOPMATUKM CPEeAHMX LLIKON CTPaHbI.

- PecnybnnkaHckasa ¢usnko-matemaTnyeckas wrkona (POMLL)

ABNAETCA YNE€HOM MEXAYHAapPOO4HOro KOHCOpPLMyma STEM-LwKoAN, NONHOCTLIO OTBEYAtOLW,Ero
Lenam 1 3agav4am 3TOro HanpasseHma. B cpep,Hei/'l n CTapU.Iel\/II LKo/1e ydyaumeca



npuobpetatoT 6onee rnybokne 3HaHMA B 061acTn poboTOoTEXHMKM, co3aaBan 3D-moaenu B
CAD. OHM M3yyaloT TakKue A3blKM NporpaMmmmpoBaHusa, Kak Python, C++, yuatcs paboTatb C
KOHTPOIepaMu, TakKnmm Kak Arduino.

169 http://www.nis.edu.kz/ru/projects/Robotics/

170 https://almaty.fizmat.kz/o-shkole/novosti-i-meropriyatiya/

YyebHble Kypcbl STEM.

28-30 man 2020 roaa PecnybinkaHckasa dM3MKo-maTeMaTUYECKan LWKOA NpuU

noaaep:ke Chevron opraH1syeT oH/aH-KypCbl NPOrpPaMMMpPoBaHKA ANa Npenogasartenei
€CTeCTBEHHOHAYYHbIX U MHKEHEePHbIX ANCUMNAMH. ClieunanbHbIX 3HaHWIA He TpebyeTcs.

B TeueHune 2019-2020 yyebHoro roga 6onee 500 yumTenei Hayuymnuco

NPUMEHATb MHPOPMALIMOHHbIE TEXHOOTMM B NPenogaBaHUM eCTeCTBEHHbIX HaykK.
MpenopasaTtenn ocBonan 6a3oBble HAaBbIKM PAaboTbl C CUCTEMAMM aBTOMATU3ALMM Ha
nnatdopme Arduino, NO3HAKOMMUIUCL C METOAAMM NOCTPOEHMA UHTEPAKTMBHOIO YPOKa, a
TaK»Ke cobpanm cobcTBEHHbIE NPOrPaMMUpPyEMble YCTAHOBKK A/1A LEMOHCTPaLMMK Ha YPOKe.

CoaeprkaHue Kypca BKkAtoYaeT: COBpEMEHHbIE METOAbl U TEXHOIOTUM NPenogaBaHna GUsnKY;
OpraHu3auuio uccaenoBaTeNbCkUX MPOEKTOB C UCMO/Ib30BaHUEM UHTEPHET-PECYPCOB;
PeweHne 0b6pasoBaTeNbHbIX 33434 C UCMO/Ib30BaHNEM NPOrPaMMMUPOBAHUA; DNEKTPOHUKY U
MUKPOKOHTPOIEPbI B MPOEKTHOM AeATeIbHOCTU; MHHOBALMOHHbIE NPOLLECcCh! B
06pa3oBaHNN: OTEYECTBEHHDIN U 3apy6eXkHbIN OnbIT.

PecnybankaHcKkaa GpU3MKo—MaTeMaTMUeCKas WKosa paspaboTana nporpammy, Kotopas
HayuuT yumntenei no scemy KasaxcraHy npenogasaTb NO-HOBOMY - yB/1eKaTENbHO,
MHTepecHo, adpdekTneHo. POMLL 3anyctnna 6ecnnatHble TPEHUHIN ANS yuuTenen GUsnKu,
MmaTeMaTuKK, MHGOPMaTMKK, BUONOTUN, XMMUK U Feorpadrm U3 ApYyrux WKoA. VX yke
npownn 6onee 560 yuntenein. OcobeHHOCTb NPOrPamMMbl B TOM, YTO OHA YYUT yunuTenen
STEM mHTerpMpoBaTb CBOM NpeaMeTbl APYT C APYTOM W aKTUBHO BOBJ/IEKATb AETEN B HAYKY.

“Tenepb Nt0601 yuntenb U3 11060 WKONbI MOXKET NPOMTM Y HAC TPEHUHTU U NOBLICUTb CBOW
ypoBeHb KBannduKaumm. Mbl XOTUM NOAENAUTLCA OMbITOM U NeAarorMyecknmm
KOMMETEHLMAMM, HAKOMIEHHbIMM 33 BPEMS CyLLeCTBOBaHMA PecnybimKaHCcKon GpuUsnKo-
MaTemaTnyeckon LLUKobl. B KOHLE KOHLOB, OTKPbITOCTb U }KenaHue COTPYAHUYATb - 3TO
HOBas TEHAEHUMA B 06pa3oBaHUM.

Mbl chefyem 3Ton TeHAEHUMM U NOAAEPXKUBAEM BCE BUAbI MHULMATUB NO 0BMEHY
3HAHMAMM.



3a no/siBeKa cyLLecTBOBaHUA Halla WKoa ctana ¢narmaHom STEM

-06pasoBaHMA 418 043PEHHbIX geTen. bblia co3gaHa cobcTBEHHAA MeToA00rUA,
BbINyLLEHa Lenasn naeaga yyeHolx, npegnpuHMmaTesiei, a TakKe rocyaapcTBeHHbIX
aeaTtenen, U3BECTHbIX HE TO/IbKO B Hallel cTpaHe, Ho U 3a pybexkom”, - otmeTun EpnaH
YTeynuH, 3amectuTtens npeaceaatens npasaeHma POMLL.

171 https://almaty.fizmat.kz/news/kursy-povysheniya-kvalifikacii-dlya-uchi-2/

172 https://almaty.fizmat.kz/news/kak-prokachat-uchiteley-metod-ot-rfm/#

YHUKanbHoCTb noaxoaa STEM 3akito4vaeTca B TOM, UTO BCe NPeAMETbl B HEM TECHO
B3aMMOCBA3aHbl. JlonycTum, nepeg, CTy4eHTOM CTOUT 3a43a4a 3anyCcTUTb KOCMUYECKYIO
pakKeTy, NoCTPOUTb MOCT, nepepaboTtatb HedpTb AN cobpaTtb poboTa. M 3TO HEBO3MOIKHO
caenatb 6e3 0BLWMPHbBIX 3HAHWUIM B Pa3NMYHbIX 061acTAX PUINKU, XMMUKU, MAaTEMATUKM U
nporpammmpoBaHusa. Nostomy STEM o6beguHsIET UX B AMHYI0 CXeMY 0OyYeHUs, Koraa ecTb
"npoekTbl", a He npeameTbl. B Takol 0bpasoBaTenbHOM cpede AeTU NPUOBPETalOT 3HAHNA U
Cpasy e y4yaTca UX UCMo/ib30BaTb. ITO NOAX04, KOTOPbIN ByayT pacnpoCTPaHAaTb y4nUTeNs,
yyacTByloLLMe B Mporpamme.

B mae 6onee 60 yuntesnieit U3 pasHbIX CEJ1 U TOPOA0B MPOLL/IN OHNANH-TPEHUHTU. [Tporpamma
HenpepbIBHOro 06pa3oBaHUA s yunTesiel, Kak U MHorne nporpammbl STEM,
noaaep*usaetca Chevron. NMocne oTMeHbl KapaHTUHa TpeHepbl POMLL HayHyT Bble3XKaTb B
PEernoHbl M NPOoBOANTbL TPEHUHIU ONA MECTHbIX quTeneﬁ.

- BpuTaHcKue wKonbl Haileybury
- He3aBUCMMble BPUTAHCKME LWKOJbl, OCHOBAHHbIE HA aHTIMACKUX

06pa3oBaTeNbHbIX CTaHAAPTaX U UMetoLwue duamansl B BenmkobputaHum n KasaxcraHe.
Haileybury KazaxcTaHcKkume WKobl pacnonoeHbl B AcTaHe U AnMaTbl U HEMHOTO
OT/IMYAOTCA NPOrpaMmmamm o0bydyeHus - B ACTaHe yyalumecs noayyaroT AUniom
MexayHapogHoro bakanaspuarta (IB) no okoHYaHUM 06yyeHus, a B AIMaTbl OHU
3aKaHuMBaloT yueby c gunnomom A-level.

A-level v IB - 3T0 Nporpammbl NOAFOTOBKM K NOCTYM/EHUIO B YHUBEPCUTETbI, KOTOPbIE
NpU3HaHbl yHUBEPCUTETAMM NO BCemy mupy. OCHOBHOE pasinumne mexKay nporpammammu
3aKNK0YAETCA B TOM, YTO CTYAEHTbI Yr1y6AeHHO M3y4atoT HECKO/IbKO Cleumnanmn3mpoBaHHbIX
npegmeToB. Kak npaBuio, Nporpamma ganTcsa nocneaHue Aga roga obyyeHus B WKone.

HoBble TeXHONOMMM TaKXKe aKTUBHO BHEAPAOTCA B LUKOAAX - yyalmeca uMetoT

[OCTYN K KOMMbIOTEPHBIM KNaccam M poboTtam, a B byayuiem 34ech NAaHUPYIOT OTKPbITL
STEM-ueHTp - 1abopaToOpUI0 HOBbIX TEXHOIOTMIA C YYYLEHHOW 31EKTPOHNKON U
PO6OTOTEXHWUKOW. 34€Cb aKTUBHO BHEAPSAIOT HOBbIE METObI M3yYeHUS eCTECTBEHHbIX HayK,



NpUrnalaoT K paboTe NPaKTUKOB M BCAYECKM MOTMBUPYIOT CTYAEHTOB CO34aBaTb
COB6CTBEHHbIE NPOEKTbI.

B Haileybury gucunnnmubl STEM 3aHMMalOT LeHTpasibHOe MecTo. M 3To He To/IbKO
TPaANUMOHHaA GU3NKA, MaTEMATUKA MU XUMUSA - CTYAEHTbI M3yYatoT NPOrpaMmUpPoBaHnE U
3aHMMaLOTCA POHOTOTEXHUKOM Ha Cepbe3HOM YpPOBHe. Ha 3aHATMAX NpenogasaTenmu
MCMOJIb3YIOT CnelmanbHoe labopaTopHoe U yyebHoe obopyaoBaHue, 3D-npuHTEpPbI U
poboTnsnpoBaHHble Habopbl LEGO. Kpome Toro, Kaxabi rog, B Xelinmbepu nposoguTca
cobcTBeHHan onmmnuaga no STEM. CoTHM 3aaBKM MOCTYNAOT OT CUbHENLLMX LWKONbHUKOB
CTpaHbl, HO B GMHANbHbIM 3Tan NPOXOAAT TONbKO Ay4lune KaHAMAATbl, KOTOpble NoayYatoT
npurnaweHue Ana AanbHENLWero y4acTns B KOHKYPCe Ha NONyYeHMUE CTOMPOLLEHTHOrO FpaHTa
no nporpamme MexayHapoaHoro 6akanaspuata (IB). B KoHLUe KOHLOB, NoouipeHne
MONOAbIX UHXKEHEPOB M YYEHbIX - BaXHAA MMUCCUA WKOA Xeitnnbepu.

173https://the-steppe.com/razvitie/haileybury-chto-proishodit-za-kulisami-vedushchey-
britanskoy-shkoly-v-kazahstane

174 https://peremena.media/stem-v-odnoi-iz-luchshih-shkol-kazakhstana/

- STEM center school (STEM Academia)

STEM center - 3To WKoNa Ana geten B Bo3pacte oT 5 go 15 neT, rae o4HOBPEMEHHO
M3yyatoTca 4 HanpaB/AEHMA : UHKEHepPUs, NPorpammmpoBaHne, poboToTexHuka un 3D
moaenmpoBaHue.

OcHoBaTenAMM KOMNaHMM ABAAIOTCA CTyAeHTbl Nporpammel "Bonawak" B flocynapcTBeHHOM
yHuBepcuTeTe MNeHcunbBaHum B CLLUA. AmepuKaHCcKan cuctema 06pa3oBaHuMsa NoATONKHYNA
CTYAEHTOB K CO3aHM1IO TaKo WKosbl. OHW xoTenn npuse3Tn B KasaxcTaH TO, YTO OHM Tam
yBuaenn. Ha aaHHbI MOMEHT B KOMaHAy npenoaasaTteneit BXoaaT AMbo CTyAeHTbl, KoTopble
ceiyac yyaTca Ha TexHMYeckux cneymanbHocTax HY n EHY, nnbo ntoam, Kotopble yxe
noayyYuamn Bbicee obpasoBaHMeE NO TEXHUYECKUM CNEeLNanbHOCTAM. [NaBHbIM KpUTepruem
npu npueme Ha paboTy ABNAETCA He HaANYMe Negarornyeckoro obpasoBaHus, a ymeHue
nepepasaTb COBCTBEHHbIE 3HaHUSA. YenoBekK foKeH bbITb cneumannctom B AutoDesk,
NPOrpaMmMpoBaHNN, HKeHepUU. MOTOMY UTO eCcTb NH0AM, KOTOPbIE MOHUMAIOT GU3MKY, HO
He 3HalOT, KaK NPUMEHATb ee Ha NPaKTuKe.

STEM-LeHTp npeacTasneH B 16 pernoHax KasaxcraHa co wrab-kBapTMpon B ActaHe. Bonee
Toro, STEM ABnseTca nepsbiM 3KCNOPTEPOM 3HaHMIA. OH PacnoNOXKeEH B YETbIPeX PermMoHax
Poccun — KpacHogapckom Kpae, bapHayne, KpacHoAapcKke, Boarorpage, LeHTp TaKkxKe
npeactasneH B J/intse n OA3.

O6pasoBaTtenbHas Nnporpamma



I'IepBbu‘/i war - N03HAaKOMUTb AETEVI C UHXEHEPHbIM ENOM. Lna storo

6bI1 BblgeNeH OTAE/bHbIM KaBMHET, KOTOPbIM MOJNHOCTLIO OCHALWEH HEO6X0AMMbBIMU AR
paboTbl maTepuanamm.

34ech ecTb AePEBO, SKONOTUYHbIN NAACTUK, APESb, NUNA, OTBEPTKU U BCE T€ UHCTPYMEHTbI,
KOTOPblEe HACTOALLME MHIKEHEPDLI MCNONbL3YIOT A5 CO34aHNA peanbHOro obbvekTa. etu
OO/MKHbI paboTaTb B NepyaTkax U cneumnanbHbiX O4Kax nog HabaogeHnem yuntens. Lenb
3TOro HanpaBAEHUs - NOKa3aTb AETAM, KaK YCTPOEH MUP, U HAYYUTb UX 3TO NOHMMATL. Beab,
€03/aBas YTO-TO CBOMMM PyKamm, OHW TepstoT bapbep A1a UccnegoBaHUN.

Mocne TOro, Kak AeTN OCBAUBAIOT MHXEHEPHOE Ae/10, OHU NepPexoaaT K NPOrpaMMmUPOBAHUID.
Bce 3HatOT 0 BAa*KHOCTU BNaAeHUs 63a30BbIMM HAaBbIKAMM NPOrPaMMMPOBaHNA, MO3TOMY
BTOpas cTyneHb B STEM-ueHTpe o603HaveHa Kak IT.

175 https://the-tech.kz/articles/what-is-stem/

3pecb feTen yyaT He TOIbKO YMETb Ae/1aTb, HO U NMOHMMaTb, KaK 3TO AenaTh.
MporpammunpoBaHue nNpenogaercs Ha Tpex Asblkax: Scratch, C++ u Python. OHM cuunTatoTca
OCHOBamM Nt0H6Oro NnporpammmnpoBaHuns. Scratch - sTo nporpamma, paspaboTaHHas
cneumanbHo ana geteit 8 MaccayyceTcKom TEXHONOTMYECKOM UHCTUTYTE, C++ - OAMH U3
OCHOBHbIX 13bIKOB NPOrpaMmMmnpoBaHus, a Python - 6o/1ee BbICOKMI YPOBEHb.

TpeTnit war - poboToTexHUKa. PoboToTexHMKa NpoxoaumT Yepes aBa moayns. 3To Lego,
Robotics n Arduino. Mocne Toro, Kak aetn ocBoaT Arduino, oHM nepexoanT K 3D-
MOAENNPOBAHUIO.

3D-moaenvpoBaHMe TaKKe BeAeTca B ABYX HanpasaeHuax. Autodesk un SolidWorks. CHavyana
£eTh yuaTcsa paboTaTb C NPOrpamMmmamm, 3aTem OHWM 3aHMMaTCA Ha TpeHaxkepe B 3D-
peleHun, a 3aTem NeyaTaroT To, YTO CMOAENMPOBASIN.

- MexayHapoaHas wkona "Mupac" (Punuman ObpasosaTenbHoro poHaa HypcynTtaHa
HasapbaeBsa)

LLIkona Miras 3anycTuna obpasoBaTesibHbIn noaxon STEM B 2014 roay, uTobbl NpeaocTaBUTb
yyalmMmcs pasHoobpasHble U MeXANCUUNANHAPHDBIE BO3MOXKHOCTU NOAYYUTb NPAKTUYECKUI
ONbIT U3 MEPBbIX PYK NOCPEACTBOM PA3/IUYHBIX MEPOMPUATUIN N BHYTPULLKOABbHbIX
NPaKTUYECKUX NPOEeKToB B pamkax STEM. Npu3HaBaa KpeaTUBHOCTb, yuallmeca paclumnpaoT u
COBEPLLEHCTBYHOT CBOM HaBbIKW M BbINOAHAIOT POJiIb MOIOAbIX YYEHbIX, YTODObI OBNafEeTb
HaBblKkamu 21-ro BeKa 4/ AafbHelwero ob6pasoBaHus.



MoAaxoa, WKo/bl K 06pa30BaHUIO OTPaXKaeT TEXHOIOTMYECKYI0, IKO/IOTMYECKYI0

M coumanbHyto BaxKHOCTb STEM B noBceaHEBHOM Mn3HKU. B 2018-19 yyebHOM roay wKona
Miras BHeApwuaa KOMNAeKcHbI noaxoa STEM, npoasuraa npoekTHoe obyyeHme BO Bcel
LWKONE, HAUYMHasA C AOLWKOJ/bHOMO BO3PACTa M 3aKaHUMBAA CTapLUen LWKONOM. B Tekywem
y4yebHom roay wkona Miras oTnpasgHoBana nepsbin dectmBanb STEM, Ha KoTopom 6onee
20 WwKoN BMeCTE C YYaLMMMUCA LWKOAbI MPUHANN y4acTUE U NOAEINANCH CBOMMMU MPAKTUKAMMU
STEM 1 3HaHMAMM, NONYYEHHbIMM Baarogapa ux onbITy. Takke WwWKona Miras akTUBHO
NPOABUraeT yuntenen.

- 2018 rog,. ApKMM NPUMEPOM BHEAPEHUA COBPEMEHHbIX TEHAEHLUN B CUCTEMY
obpasoBaHuA aBaseTca cpegHAs wkona Ne 33 cena PoguHa LlennHorpaackoro

paioHa AKMOJIMHCKOM 061acTK, KOTOpas yCNewHo paboTaeT yiKe rof y»Ke B pamKax
Hay4YHOro rPaHTOBOro NpoeKkTa “©opmupoBaHME U pas3BUTME NPeanpPUHUMATESIbCKOrO
napoBoro o6pasoBaHMs B CeNbCKUX LWKonax KasaxcraHa”.
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https://lenta.inform.kz/ru/steam-obrazovanie-vnedryaet-sel-skaya-shkola-v-akmolinskoy-
oblasti_a3459352

Y4acTHUKM NpoeKTa pacckasann koppecnoHaeHTy MUA "KasnHpopm" o

HIOaHCcax ceBoen paboTbl U CTaXXMPOBKM B YHUBepcUTeTe bptoHensa BennkobputaHum.
CpeaHas wkona Ne 33 cena PoguHa LlennHorpaackoro paoHa Pecnyb6ankm KasaxcraH.
AKMO/IMHCKan 061acTb YKe rof ABAAETCA SKCNEePUMEHTAIbHOM NIOWAAKON U

paboTaeT B paMKax Hay4yHOro rpPaHTOBOro NPOEKTa, HanpPaBAEHHOIO Ha pa3BUTHE
HanpasneHua STEAM B ob6pa3oBaHun. TonbKo B TedeHne 2018 roaa WKONY NOCETUN
3apyberkHble aKcnepTbl, NpUrnaweHHole npenoaasaTtenu u3 HULL ropoga Kokwertay,
COTPYAHMKKN HaumoHanbHOM akageMun obpasosaHma umeHu U.C. AnTbIHCapuHa, yyYeHble 13
HasapbaeB yHMBepcUTeT, NpeacTaBuTenu WKobl Haileybury B ActaHe. J/leTHAA A3bIKOBan
WwKona “You can STEAM it” npow~na sTum netom. Ho cambiM 3HaYMMbIM COBbITUEM AN1A
CeNbCKOM LWKO/bl CTa/la CTaXKMPOBKA UCCNe[0BaTENbCKOM FPpynnbl NPOEKTa B YHUBEpPCUTETE
BptoHens B BennkobputaHuu.

= MHTepaKTUBHbIA 06pa3oBaTeibHbIN NPOEKT "KapaBaH 3HaHWIM", NOCBALLEHHbI
npoasuxeHuto obnacrteit STEM. MpoeKT peannsyetca npu noaaepkke “Chevron Munaigas
Inc.” B KazaxcTaHe M KOMaHAbl Ka3axCTaHCKMX NnpodeccnoHanos B 061acTn o6pasoBaHna u
umdposM3aumu.

MpoekKT peannsyetca 8 17 npoBMHUMAX U 3 ropogax HaLMOHaNbHOIo

3Ha4yeHuA No cneayrumm HanpasieHUAM:



» Cywectsyet i STEM 3a npegenamu WKoAbI?

* STEM n BocTpeboBaHHble HaBblKM B Npodeccun byayiero

* dbdeKTUBHaA Negarornka: MHCTPYMeHTbl 0byyeHns STEM B WwKose

» STEM pans Bcex: Kak 0by4yaTb pebeHKa c ocobbimm noTpebHocTAMK?

» ObpaszoBaTesibHble CTPATENMM: KaKoB NYTb Ka3aXCTAaHCKOM LLKOAbI?

* MeHeAKMeHT B 06pa30BaHUN: NPUHLMMbI 3GGEKTUBHOIO YNPABAEHUSA KOO

* Posnib STEM B 06Weobpa3oBaTeibHOM Nporpamme
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K yyacTuio B npoeKkTe NpurnalatoTca yuuTens u poanTenu; UccieoBaTenn U sKCnepThbl;
MoOJIoAble yYallMeca; WKOAbHbIE a4MUHUCTPATOPbI U PYKOBOAUTENIN PAOHOB;
MYHWLMNANbHbIE, MPOBUHUMANbHbIE AeNapTaMeHTbl 06pa3oBaHUs, OpraHbl
rocyZ,apCTBEHHOM CNYKObI U T.4,. A8 Yy4ACTMA B PA3/IMUYHBIX OYHbIX U OHNANH-MEPONPUATUAX,
a UMEHHO: Ceccuax ¢ BeAyLMMMU MECTHBIMU U 3apyBeXKHbIMMU SKCNEePTaMM, MHTEPBbIO U
onpocax, Kpyrablx cTonax, 063opax AnMtTepaTypbl U T.4. KOHEYHbI NPoAYKT NpoeKkTa byaeT
npeAacTaB/eH B BUAE UCCNEA0BaHUA (Ha Ka3aXxCKOM, PYCCKOM M aHIZIMACKOM fi3blKax), B
Klaccuyeckor Bepcun u popmaTte MHPorpadmKkm, a TakKe CTpaTErMUYECKUX NPeasioKeHNM
AN1A 3aMHTEPecoBaHHbIX CTOPOH MPOEKTa.
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